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APPROACH TO MODELING DIGITAL INTERFACES

An approach to modeling the interference spectrum of digital interfaces within the framework of solving the
problem of electromagnetic compatibility is proposed.

Keywords: digital interface; modeling; USB 2.0; electromagnetic compatibility.
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O.B. BAPTEHLEB

HUEPAPXUYECKHUN KJIACCU®PUKATOP HA OCHOBE HEMPOHHBIX CETEN

Paccmampusaemcs uepapxuuecxuii knaccugpuxamop (MK) ¢ mpemsa ypogusamu, umeiowuii Ha nepeom
yposre 6unapuwlii Kiaccuguxamop (bK), na emopom 0ea uyacmmuvix knaccuguxamopa (4K) c uuciom
knaccos Nugg u Nuyg; u nonuwiti knaccuguxamop (I1IK) ¢ uuciom knaccoé Ngx = Nugg + Nuyx; u 60k
azpezayuu na nocieonem, mpemvem ypoene. Ha eémopom ypoene écecoa ucnonvzyemcs IIK u ooun uz 4K,
sblOUpaemvlil 8 3asucumocmu om pezyiomama, evidannozo bK. brox azpecayuu ghopmupyem npoenoz UK
aubo no e3geuwtennou cymme npocnozoe YK u IIK, nubo 6 pesynomame 20n10co8anus, omoasas
npeonoumenue 6onee ygepennomy npoenosy. IIK pewaem ucxoonyio saoayy xnraccugurxayuu, bK u YK —
yacmuvie. Obyyenue BK u YK ewinonmsiemca Ha OaHHLIX, (QOpMUPYEMbIX HA OCHO8e 00yyYaiouezo
mHooxcecmea OM ucxoownot 3a0auu kraccugpurayuu: BK obyuaemcs na mex sice dannvix, yumo u IIK, Ho ¢
uzmenennou pasmemroil; YK — na nenepecexarowuxcsi noomuoxcecmsax OMo u OM1 (OM = OMy v OM,),
mak e C UBMEHeHHOU pasmMemkol OaHHbIX. B skcnepumenmax no oyenxe s¢pgexmusnocmu HK
UCNONIL306AHBL CBEPMOUNbIE HEUPOHHbIE Cemu ¢ OOHOU MO JHce CIPYKMYpou 05l 6cex KiacCugpukamopos,
cocmasasiowux UK, u nabopur oannvix MNIST, EMNIST u CIFAR-10. Oxcnepumenmer nokazanu pocm Fi
no cpasuenuio ¢ 1K na 0.25%, 0.44% u 3.23% coomseemcmeenno na nabopax oannvix MNIST, EMNIST u
CIFAR-10.

Knwouesnvie cnosa: kiaccuguxamop,; HeupoHHas cems, HaOOP OAHHBIX azpe2ayusi OaHHbIX.
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HIERARCHICAL CLASSIFIER BASED ON NEURAL NETWORKS

We consider a hierarchical classifier (HC) with three levels, which has a binary classifier (BC) on the first
level, two private classifiers (PC) with the number of classes Npco and Npec1 and a full classifier (FC) with the number of
classes Nec = Npco + Neci1 0on the second and an aggregation block on the last, third level. At the second level, the FC is
always used with and one of the PCs, selected depending on the result given by the BC. The aggregation block
generates the HC forecast either by the weighted sum of the PC and FC forecasts, or as a result of voting, giving
preference to the more confident forecast. The FC solves the original classification problem, BC and PC solve private
problems. Training of BC and PC is performed on data made on the basis of the training set TS of the original
classification problem: BC is trained on the same data as FC, but with modified markings; PC — on disjoint subsets TS
and TS; (TS =TSy w TSy), also with modified data markings. Convolutional neural networks with the same structure for
all classifiers that make up the HC and the MNIST, EMNIST and CIFAR-10 datasets were used in experiments to
evaluate the effectiveness of HC. The experiments showed an increase in F1 compared to FC by 0.25%, 0.44% and
3.23%, respectively, on the MNIST, EMNIST and CIFAR-10 datasets.

Keywords: classifier; neural network; data set; data aggregation.
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MOJAEJUPOBAHUE JMHAMUYECKUX XAPAKTEPUCTHK
TPUTEHEPATUBHOHN CUCTEMbI K/TUMAT-KOHTPOJIA
HA OCHOBE TEPMOJJIEKTPUHYECKUX MOAYJIEN IEJIBTBE

Ilpumenenue npunyuna mpueeHepayuy no360jsaem OOHOBPEMEHHO 0Decneyums numanue
9NEKMPOHHBIX YCMPOUCME, @ MAKIHCe He0OXOOUMbIL MeMNePamypPHbLL PeXrcum NnoMeweHutl U NnosvlCUms
ahpexmusHocmb NO CPABHEHUIO C PA30eNbHbIMU CUCTHeMAMU OXIaxcOoeHus u Hazpesa. HMcnonvzosanue
mepmosnexkmpudeckux mooyneu Ilenomve (TOM) 6 cocmage mpuceHepamuguvix cucmem noO380a5em
obecneuums NIABHOE U MOYHOE Pe2yIUPOBAHU MEMNEPATNYPHO20 PEHCUMA, BbICOKYIO MEXHOA0UYHOCTHY U
HA0eNCHOCMb 011a200apsk OMCYMCIMEUIO OSUNCYUUXCA Yacmell, YCMOUYUBOCMb K y0apam u subpayuu, Maivie
Maccoeabapumusie napamempol cucmemsvl. OOHUM U3 NEPCNEKMUBHBIX HANPABLEHU COBEPULEHCTNBOBAHUS
MPUSEHEPAMUBHBIX CUCMEM SGIAEMCA UX MOOTUPOBAHUE U ONMUMU3AYUS HA OCHOBe Memo008 meopuu
agmomamuydeckoeo ynpaenenusi. Pazpabomana cmpykmypHas —cxema U (YHKYUOHATbHASL MOOelb
9Hepeochepezaroueti MpuseHepamugHoOU CUCeMbl KIUMAM-KOHMPOJs HA ocHose mooyaeu Illerbmove, a
maxoice NOTYYeHbl nepeoamounvle (QYHKYUU PAZOMKHYMOU U 3AMKHYmMoU cucmemsl. Paccuumansi
nepexooHble XapaKmepucmuKy CUCIeMbl ¢ Pa3TUYHbIMU napamempamu 36eHves. Onpedenenvl nepcnekmugsl
VAVUUEHUSL KAYeCTn8ad NepexoOHbiX NpoYecco8 CUCMeEMbl U BO3MONCHOCMU NPUMEHEHUs MemOoOuKu O
UCCe008aHUsL CUCTIEM KOHMPOJISL 8 CYUIECIBEHHO HETUHEUHBIX PeHCUMAX.

Knioueevie  cnosa:  mpucenepayus  dnepeuu;,  mepmodnekmpuxa,  spgpexm  Ilenvbmoe;
MepMOINeKmpudecKue Mooy, nepedamounas QYHKYus, OUHAMUYECKAs XAPAKMEPUCTIUKA.

©BaCI/IHLeB I'.C., KoBanenko A.O., Ky3nukun O.P., Cypxuk 1A.1., 2024

Cmampa noozomosjieHa npu noooeprcke 2ocyoapcmeennozo 3aoanus P® «Hccneooeanue u
Paspadomka  KOMRHJIEKCHBIX — IHEP2OCOepecarouwiux  0Xnadcoarnuwux u  mepmorIeKmpuiecKux
PpezenepamueHblx cucmem», Homep npunodicerus 2019-1497, nomep npoexma FZWG-2020 -0034.
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MODELING OF DYNAMIC CHARACTERISTICS OF A TRIGENERATIVE
CLIMATE CONTROL SYSTEM BASED ON PELTIER THERMOELECTRIC MODULES

The use of the trigeneration principle makes it possible to simultaneously provide power to electronic devices,
as well as the required temperature conditions of the premises, and increase efficiency compared to separate cooling
and heating systems. The use of Peltier thermoelectric modules (TEM) as part of trigenerative systems allows for
smooth and precise temperature control, high manufacturability and reliability due to the absence of moving parts,
resistance to shock and vibration, and small weight and size parameters of the system. One of the promising directions
for improving trigenerative systems is their modeling and optimization based on methods of automatic control theory. A
block diagram and functional model of an energy-saving trigenerative climate control system based on Peltier modules
have been developed, and the transfer functions of the open-loop and closed-loop systems have been obtained. The
transient characteristics of the system with various parameters of the links are calculated. The prospects for improving
the quality of transient processes of the system and the possibility of using the methodology for studying control systems
in essentially nonlinear modes are determined.

Keywords: energy trigeneration; thermoelectrics; Peltier effect; thermoelectric modules; transfer function;
dynamic response.
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AIO.ITACTYXOB, A.®. ITACTYXOB, 10.®. I[TACTYXOB, C.B. YEPHOB

INOUCK HAUJIYYHIET'O TPUBJIMKEHUSA CTYIHEHYATBIMHA @ YHKIIUAMMU
IIVIOTHOCTHU HEIIPEPBIBHOT'O PACIIPEJIEJIEHUSA

B oannom uznooicenuu natioeHvl ypogHu 80CCMAHOBAEHUSL Il 2AMMA PACHPeOeTieHUs, NPUMEHEH
MEMOO YUCTEHHO20 HAXONCOCHUS HAUTYYULIe20 NPUOTUINCEHUsL, KBAHMOBAHUE U 60CCMAHOBNIEHUE (8aAdICHbIE
COCMAsIAIOWUE 8 AI2OPUMMAX CIHCAMUSL U BOCCMAHOGNEHU OAHHbIX) 011 00pAMHOU PYHKYUU NIOMHOCU
eamma pacnpeoenenus ¢ napamempamu k=1 u teta=2.

Knwuesvie cnoea: Kpaesvle 3a0auu  MAmMeMAMuyeckou — Qu3UKY,  MameMamuyeckoe
NpOSPaAMMUPOBAHUE, NOUCK NOJIE3HbIX UCKONAeMblX, Mamemamuyeckue Memoosl 6 paspabomke
COBPEMEHHBIX MEXHON02UN, CIMAMUCMUYecKue Memoosbl 8 anaiu3e 00IbUUX OAHHbIX, MAmeMamuiecKoe
NPOSHO3UPOBAHUE; PAOUOLOKAYUS, YUCTEHHBIN AHAIU3 OAHHLIX, NOCMPOEHUE HUCTIEHHbIX AN20PUTHMOS,
Kapmoepaghus; meopusi MamemMamuiecko2o MoOeIuposans, 2e01020pa3eedKkad; Ucciedosanue onepayull;
MOYHOCMb nepedauu OaHHbIX, OUCMAHYUOHHOE 30HOUPOSAHUe; MameMamuyeckoe MoO0eluposanue;
uccnedosanue NOGEPXHOCMU 3emau 6 mMpPYOHOOOCMYNHBIX pPALOHAX, ONMUMATbHOE YNpaeieHue u
BAPUAYUOHHOE UCUUCTIEHUEe OUCKPemHble 3a0ayl U MAMeMamuieckas 102uKa, meopusi 6eposmHocmel 8
NPUTLOHCEHUSX.
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SEARCHING FOR THE BEST APPROXIMATION
BY STEP DENSITY FUNCTIONS OF CONTINUOUS DISTRIBUTION

In this presentation, recovery levels for the gamma distribution are found, the method of numerically finding
the best approximation, quantization and recovery (important components in data compression and recovery
algorithms) are used for the inverse density function of the gamma distribution with parameters k=1 and teta=2.

Keywords: boundary value problems of mathematical physics; mathematical programming; search for
minerals; mathematical methods in the development of modern technologies; statistical methods in big data analysis;
mathematical forecasting; radar; numerical data analysis; construction of numerical algorithms; cartography; theory
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VJIK 004.021
A.E. KPACHOB, A.A. CATIOTOB

MHOT OKPUTEPUAJBHBIA AHAJIN3 IOKA3ATEJIEN DKCILTYATAIIUA
CJOXHBIX THOOPMALIMOHHbBIX CUCTEM
IIYTEM AI'PET'UPOBAHUA JAHHBIX

Llenu. Bceobwee pazsumue yugposuzayuu u  6HeOpeHue  UHOOPMAYUOHHLIX — peulenull
npedonpeodensem HeoOX00UMOCb NOCMOAHHOZO CEPEUCHO20 OOCTYHCUBAHUSL CLONCHBIX UHPDOPMAYUOHHBIX
cucmem, 3a4acmy’o UHMezPUPOBAHHLIX 6 2100ATbHbIe UHMOPpMAYUOHHbIe nPOOYyKmbl. Pasnuunas cmenenw
6HeWwlHell U GHYMPEHHel UHMespayuy, paziuynble Mecma OUCIOKayuu O0ObeKmos IKCHIYAmayuu,
PA3HONIAHOBBIE MEXHUYECKUe cpedcmaa u 06opyoosanue, pasiudue mMemooos onpedeneHust KaueCmeenHo20
COCMOANUS 00BEKMO8 CO30QI0M  YNPAGIeHYecKue U MeXHUYecKue pUcKU, 6KIoHas Nomepu OaHHbIX.
Omcymcmeue eOuHblx Memoo08 KOMNJIEKCHOU acpecUpO8AHHOl OYEHKU KAYeCMBEHHO20 COCMOAHUA
COACHOU UHPOPMAYUOHHOU CUCMEMDL, COCMOAUE 0OHOBPEMEHHO U3 psod 00beKmMo8 (NpocpamMmMHO20 U
annapamuoeo  (Quzuyeckozo) obecneuenus) U HeOOXOOUMOCMb UX pazpabomxu  00yCiaIusarm
aKmyanbHocms U HOBU3HYy Oannou memvl. [lenvio Hacmosiwell pabomvl AGIAEMCS  NPEONONCEHUE
UCNOML306AHUSL  MEMOOONO2UU  HETUHEUHO20 aA2PecUpoBanlss PA3HOPOOHBIX NOKA3amenel COCMOSIHUSL
Ce2MEHMOB8 COANCHOU UHDOPMAYUOHHOU CUCHEMbL 8 OOUH CE8OOHBILL NOKA3Amenb, ompajxcaiouuii oduee
cocmosinue @cell CLOACHOU UHPOPMAYUOHHOU CUCTIEMDL.

Memoowi. B 0anuoli cmambe npednazaemcs HOOX00 K ONPEOeNeHUr) KAYeCHEEeHHO20 COCMOAHUSL
COACHOU UHPOPpMayUOHHOU cucmemyl 8 pamkax UT-npoexmos Ha 0CHO8e HeTUHENHO20 acpecuposanus psoa
nokaszamenet, 6X00SUX 6 OAHHYIO CUCeMY 00beKmo8, ¢ Nped8apumesbHol 0eKOMNo3uyuell OaHHOU
cucmemvl HaA uYaAcmHuvle ceeMeHmbl-unouxamopwl. Kauecmeennuvie noxazamenu cocmagisiowux 010K08
OQOMICHBL  COOMBEMCMB08AMb ~ MPEOOBAHUAM — NPOYecca  OeKOMNO3UYUY, Mo  eCmb  NOTHOCHBIO
Xapakxmepuzo8ams Ce2MeHmbl CLOAHCHOU CUCIEMbL KAK e0OUHO20 Yel020 HA CMAOUsIX ee YYHKYUOHUPOBAHUSL.

Pezynomamul. Onucano npumenenue npeonodiceHHOU MEeMOOOI02UU HETUHENIHO20 AePecUpOBanus K
UHOUKAMOPAM, NOJIYHEHHbIM NymemM 0eKOMROZUYUL CLONCHOU CUCHEMbL, C OATbHEUUUM PACUEmOM eOUHO20
KAYeCMBEeHH020 NOKA3ames, YY4umvleaioujeeo 6ce Cyuwecmeentbvle UHAYAIbHbIE NapamMempuyeckue
nokasamenu — ceameHmosg-uHouxkamopos.  Ilpednosceno  npou3gooumes  0EKOMNO3UYUIO  CIONHCHOU
UHDOPMAYUOHHOU cucmem 00 YPOBHS Ce2MEeHMO8-NOOCUCTHEM C ONUCAHUEM UX UHOUKAMOPOS.

Buigoowr. Tlokazano npeumyujecmeo npakmuuecko2o NPUMEHEeHUs MOoO0elu HApaAMEempUdecKo2o
azpecuposanus OAHHLIX Ol OYEHKU KAYeCMBEHHO20 COCMOMUSL CNOJICHOU UHDOPMAYUOHHOU CUCTNEMDI.
Hcnonvzosanue azpe2upo8aniozo un@opmMayioHHO-AHATUMUYLECKO20 NOKA3AMeNs Yayuuiaem 00CmynHOCHb
aHanumuyeckol uumgopmayuu 0aa auy, npuHumarowux pewenus (JIIP), cHudcaem pasmeprocme
AHATUMUYECKUX OAHHBIX Ol NOJYYeHUs OAHHLIX O cucmeme, nosvlulaem O0OBEeKMUBHOCMb 000OUEHHOU
ungopmayuu.
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Knrouesvle crosa: obvexm IKcnryamayuu, udeﬂmudmkauuﬂ; azpe2uposanue, CIONCHAS cucmemda,
KauecmeenHoe COCMOosHUeE, I/lHdI/lK(lWlOp; HT-npoeKm; anaaumuka.
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MULTICRITERIA ANALYSIS OF OPERATION INDICATORS
OF COMPLEX INFORMATION SYSTEMS BY DATA AGGREGATION

Goals. The general development of digitalization and the implementation of information solutions
predetermines the need for constant maintenance of complex information systems, often integrated into global
information products. Varying degrees of external and internal integration, different locations of operating facilities,
diverse technical means and equipment, and differences in methods for determining the qualitative condition of
facilities create risks of improper identification and maintenance of operating facilities, which can lead to failures in
the operation of information systems, including data loss. The lack of unified methods for a comprehensive aggregated
assessment of the qualitative state of a complex information system, consisting simultaneously of a number of objects
(software and hardware (physical) support) and the need for their development determine the relevance and novelty of
this topic. The purpose of this work is to propose the use of a methodology for nonlinear aggregation of heterogeneous
indicators of the state of segments of a complex information system into one summary indicator reflecting the general
state of the entire complex information system.

Methods. This article proposes an approach to determining the qualitative state of a complex information
system within the framework of IT projects based on nonlinear aggregation of a number of indicators of objects
included in this system, with a preliminary decomposition of this system into private indicator segments. The qualitative
indicators of the component blocks must meet the requirements of the decomposition process, that is, they must fully
characterize the segments of a complex system as a single whole at the stages of its operation.

Results. The application of the proposed nonlinear aggregation methodology to indicators obtained by
decomposition of a complex system is described, with further calculation of a single qualitative indicator that takes into
account all the essential initial parametric indicators of indicator segments. It is proposed to decompose complex
information systems to the level of segment-subsystems with a description of their indicators.

Conclusions. The advantage of the practical application of a parametric data aggregation model for assessing
the qualitative state of a complex information system is shown. The use of an aggregated information and analytical
indicator improves the availability of analytical information for decision makers (DMs), reduces the dimension of
analytical data for obtaining data about the system, and increases the objectivity of generalized information.

Keywords: object of operation; identification; aggregation; complex system; qualitative state; indicator; IT
project; analytics.
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HHOOPMALIMOHHBIE TEXHOJIOI'MH B COLJHUAJIBHO-O9KOHOMUYECKUX
U OPI'AHU3ALIUOHHO-TEXHUYECKHUX CUCTEMAX

VIIK 04.6

A.B. BPEXXHEB, C.B. EPEMEHKO, M.O. TPETBbAIKOBA, O.B. TPETbJ1KOB

MOJEJIb EAUHON CUCTEMbBI OBPABOTKH MNEPCOHAJIBHBIX JIAHHBIX

Cospemennas uHMOPMAYUOHHO-METEKOMMYHUKAYUOHHASL Cpedd, UMerowdss MpPAHCSPaAHUYHbIL U
K8A3U3AKpbIMblil Xapakmep, éce Dojiee npespawjaemcs 8 «mup, 20e OaHHble HaAX00smcs noscrooy». Mmenno
9MO A6NEMCS 00BEKMUBHOL OCHOBOU AKMYAIUIAYUU NPOOTIEeM, CEA3AHHBIX C XUUjeHUEM KOPHOPAMUBHBIX
ceedeHUll U YMeuKol NepCoOHANbHbIX OaHubiXx. locyoapcmeom paspaboman yenvili naxem OOKYMEHMOS
KacamenvHo ciyiaes yepos bezonachocmu un@opmayuu. OOHAKO meHOeHyus pocma ymeuex ungopmayuu
coxpansiemcs. I[lo mMHenulo aemopos, OaHHYIO CUMYAYUIO MOJCHO HelUmpaiu3o8ams nymem CO30aHUsL
€0UHO20 XPAHUMUWA OAHHBIX, K KOMOPOMY CYOBeKmbl U ONepamopvl UMEIOM YemKoO Pa3epaHudeHHblll
docmyn. Y OanHOU cmpame2uu XpaweHus UHGOpMAyuu NOMEHYUATbHO UMeemcs pad CYUWeCmEeHHbIX
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npeuMyuwiecme: MUHUMU3AYUSL PUCKO8 YmeueK HePCOHANbHbIX OAHHBIX CO CMOPOHbL npedcmasumernell
OusHeca, CHUMCEHUE 3ampam KOMNAHUU HA GLONCEHUS 6 UHMOPMAYUOHHYIO 6E30NACHOCMb, VCUNEHUe
KOHMPOJISL HAO NpedoCmasieHuemM NepcoHaibHol unpopmayuu. Bumecme ¢ mem, Ooammas cmpamezus we
UCKIIOUAem B03HUKHOBCHUSL U DA36UMUSL HE2AMUBHBIX CYCHAPUES, KOMOPbLE B03MONCHbI He MOIbKO U3-30
delicmeuil Xakepos, Ho U U3-3a HeCMAOUILHOCINU KOMNbIOMEPHBIX CUCEM, MEXHUYECKUX HEeUCHPASBHOCMEL,
NPUPOOHBIX — KAMAKIU3MO8, Henoseueckozo Gaxkmopa. Cozdanue eOunol cucmemvl 006pabomku
NEePCOHANbHBIX OUHHBIX NPEOCMAGIACMCa YenecoobpasHbiM, NPU HAOIEHCAUeM OCYUWEeCINEIeHUL NO360 UM
npeoynpeoums OCHOBHOE KOIUYECMB0 KOMAPOMEMAYUU CEeOeHUll, MEeXHUYECKU OHO BO3MOJNCHO Ve 8
onudicaiiuee spemsi.

Kntouesvle  cnosa:  uH@OpMayuoOHHO-MENEKOMMYHUKAYUOHHAS — cpedd,  UHQDOPMAYUOHHAA
bezonacnocms, NepcoHANbHbIE OaHHble, MUHUMUZAYUSI PUCKOS.

@Epe)KHeB A.B., Epemenko C.B., Tperssakosa M.O., Tpetssixos O.B., 2024
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MODEL OF A UNIFIED SYSTEM FOR PROCESSING PERSONAL DATA

The modern information and telecommunications environment, which has a cross-border and quasi-closed
nature, is increasingly turning into a «world where data is everywhere». This is the objective basis for updating
problems related to the theft of corporate information and leakage of personal data. The state has developed a whole
package of documents regarding cases of threats to information security. However, the upward trend in information
leaks continues. According to the authors, this situation can be neutralized by creating a single data warehouse to
which subjects and operators have clearly differentiated access. This information storage strategy potentially has a
number of significant advantages: minimizing the risks of personal data leaks from business representatives, reducing
the costs of companies investing in information security, and strengthening control over the provision of personal
information. At the same time, this strategy does not exclude the emergence and development of negative scenarios that
are possible not only due to the actions of hackers, but also due to the instability of computer systems, technical
malfunctions, natural disasters, and the human factor. The creation of a unified system for processing personal data
seems advisable; if implemented properly, it will prevent the bulk of compromise of information; technically it is
possible in the near future.

Keywords: information and telecommunication environment; information security; personal data; risk
minimization.
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H.A. 3ATOPOJJHUX, NU.I1. [IOTAIIOB

INPUMEHEHUE MAHIMHHOI'O OBYYEHMUS B PAIMOTEXHUKE:
ITPAKTUYECKHUE PEKOMEHJAIUH, IIOTEHIIUAJI U TPOBJIEMbI

Axmyanvnocms uccneooganus 06yCilo61eHa CmpeMumenbHbiM pacnpocmpaneruem Helpocemei 60
MHo2ux cepax OesmenvHocmu. B cmamve paccmampusaemcsi npumenHeHue MAWUHHO20 O0yYeHUs 6
paouomexHuxe, npeoOCmMasnieHbl NPAKMUYEcKUue pPeKoMeHOAyuu no UCHOIb308AHUID MEMO008 MAUWUHHO2O
00yuenus 051 00pabomKU U AHAIU3A CUSHANO08, PACCMOMPEH NOMEHYUAL U NePCReKMUBLL NPUMEHEHUS IMUX
Memooo8 8 paduomexrHukKe, a MAKI’CE BbIAGNEHbl OCHOGHblE NPOOIEMbl, C KOMOPLIMU CHMAIKUBAIOMCS
cneyuanucmol ¢ oaumnou obnacmu. Cmamwsa npeocmasisiem cobou 0030p cyuecmeyiowux Memooos
nepeoayu CUcHAI08, NOKA3bIBAEN NOMEHYUAL NPUMEHEHUS MeMOo008 MAUUHHO20 00VYeHUs OIS VIyduleHUs.
PaouomexHuyeckoll nepeoaiu CUSHAI08 U CIYHCUM OCHOBOU 01 0aNbHellule2o0 U3y4eHus U CpasHUmeIbHO20
ananuza @ oexmusHocmu Smux Memooos 6 KOHmeKcme npuUMeHeHUs MAuUHHO20 00yueHUs Ol Yy UuleHUs.
PAOUOMEXHU4eCcKoU nepeoayu.

Knrwueswvie cnoea: mawunnoe 06yquue; nepe()aqa CUcHAal08, pa()uomexﬁuka; npakmudeckue
pekomeHdauuu; nomenyual U nepCcneKkmuesbl NPUMEHEHUA, pACNO3HABARUE, I’lp06ﬂeMbl UCNOJIb306AHUA.
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CIIUCOK JIMTEPATYPbI

1. HMsanoB A.C. IlpumeHeHHe METOAZOB MAIIMHHOTO OOYyYeHHs Ui  ONTHMHU3ALHUH
paaroTexHu4eckoi nepenadn. — Mocksa M3narenscrBo Texnuka, 2019. — 206 c.

2. Tlerpor B.W. MammHHOe 00y4YeHHE B palMOTEXHUIECKUX cucTeMax. — MockBa: M3narenbckuit
noMm Cesi3b, 2018. — 276 c.

Ne4(144)2024




Hay4Ho-mexHu4eckul xypHas

~

10.

11.

12.

13.

14.

15.

[a¢ppanoa H.U., Kosanesckass H.I'., Muponoa H.E. I[lpumenenue MeTOmOB MaIIMHHOTO
oOy4eHHusi AJsl aHalM3a CUTHAJIOB B paaunoTexHuke. — HMHpOpManuoHHBIE TEXHOIOTHH U
BEIUHCIUTENBHBIE cucTeMbl, 2018. — Ne 2. — C. 45-58,

UpanoB A.A., lletpos C.Jl., CmuproB O.Il. Porp mammHHOTO 00ydYeHHS B COBpEMEHHOU
pPaAMOTEXHUKE: MOTEHIIMAN M NEPCHEKTUBBL. — JKypHan paguoTeXHUKH U 3NIEKTpoHUKH, 2019. —
Ne 3. - C. 25-38.

I'opoynos /1.C., Koznos B.U., Tapacos A.Il. IIpobrnemsl 1 BBI30BHI IPH MPUMEHEHHUH METOIOB
MallMHHOTO O00ydeHUs: B paaunoTrexHuke. — Bectauk Poccuiickoro pagmo, 2020. —
Ne 4. - C. 67-79.

CokomoB A.B., Jleontse JI.U., Kysuemo C.I'. IlepcneKTHBBI HCIIONB30BAHUS METOIOB
MAaIIMHHOTO OOyuYeHMs AJIs1 pacro3HaBaHus curdaioB // Tpynel HcTUTyTa pamguoTEeXHUKH U
anekrponuku, 2017. — Ne 1. — C. 112-125.

Boponros K.B. MammaHOe 06ydenue: kpatkuii Kype. — MockBa: ®usmariut, 2019. — 228 c.
I'opoxos E.A., I'pynuana C.JI. MammaHOE 00y4denue: monabii kype / [Tox pen. E.A. T'opoxoga.
— Mockaa.: JIMK IIpecc, 2020. — 576 c.

esepauna O.B., MenexkoB, A.B. MammunHoe oOydyeHue W aHanu3 JIaHHBIX. — MOCKBa:
®opym, 2019. — 282 c.

Moon T. The Expectation-Maximization Algorithm in Neural Computation, 2001. — Vol. 13. —
Ne 3. - C. 705-730.

Jlenermuu A.A., Hacpermuaos P.C. Pa3zpaboTka MeTona IIyMOOYHCTKA PEUEBhIX CUTHAJIOB JIJIS
YIIyYIIeHUs] KadecTBa OMOMETPHYECKON TolocoBOi Bepudukanuu. — [Ipodrembl mpaBoBol U
TEXHUYECKOH 3amuThl nHGopmanuu, 2022. — Bemyck X. — C. 19-25.

Jlenenmuu A.A., HacpermunoB P.C., Unesmenko W.JI. Merox ymydmieHdss KadecTBa pedd C
HCIONB30BaHUEM MOAU(PUIIMPOBAHHOIO KOAUPYIOILETO-IEKOJUPYIOLUIETO MHUPaMHIAIBEHOTO
tpanchopmepa // Tpyael Hucturyra cucremHoro mporpammupoBanuss PAH (Tpymer MCII
PAH), 2022. — Ne 4 — C. 135-152.

Hastie T., Tibshirani R., Friedman J. The Elements of Statistical Learning: Data Mining,
Inference and Prediction. — Springer, 2009. — 243 c.

UsanoB A.A., Kosnos B.M., Cunopos I1.H. IIpuMeHeHrne MeToq0B MamIMHHOTO OOy4YeHHUs B
paAMOTEeXHUKE: aHaIN3 MOTeHIMAaNa U MpoOiieMbl. — PagnoTexHuka u anmekTponuka, 2020. — Ne
2.—C.78-92.

[Merpos C. ., Cmupao O.I1., T'opoynos JI.C. IlpakTuueckue acmeKThbl HCIIOIb30BAHUS
MalllMHHOTO OOYYeHMs i1 aHajliu3a pPaguoCHUrHajioB. — JKypHal paguocBs3u W
nHGOPMALMOHHBIX TeXHOIOoTUH, 2019. — Ne 4. — C. 55-67.

3aropoanux Hukonaii AnaTonbeBu4

OI'BOY BO «MUPDA - Poccuiickuii TEXHOIOTMUECKUIH YHUBEpCUTET», T. MockBa

KannnaaTt TexHU4eCKHNX HAyK, JOLEHT, JOUEHT Kadeapbl HHIYCTPHAIBHOTO IPOrPaMMHUPOBAHUS
E-mail:nick2112@mail.ru

IIoranos NBan IlaBnoBuy

OI'bOY BO «OpinoBckuii rocynapcTBeHHbI yHuBepcuTeT numenn WU.C. Typrenesay, r. Open
AcnmpaHT

E-mail: ivan.potapov1999@yandex.ru

N.A. ZAGORODNIX
(Candidate of Engineering Sciences, Associate Professor,
Associate Professor of the Department of Industrial Programming)
MIREA — Russian Technological University, Moscow

I.P. POTAPQV (Post-graduate Student)
Orel State University named after I. S. Turgenev, Orel

No4(144)2024



mailto:nick2112@mail.ru
mailto:e-mail:nick2112@mail.ru

UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

APPLICATION OF MACHINE LEARNING IN RADIO ENGINEERING:
PRACTICAL RECOMMENDATIONS, POTENTIAL AND CHALLENGES

The relevance of the study is due to the rapid spread of neural networks in many fields of activity. The article
examines the application of machine learning in radio engineering, provides practical recommendations on the use of
machine learning methods for signal processing and analysis, examines the potential and prospects for the application
of these methods in radio engineering, and identifies the main problems faced by specialists in this field. The article
provides an overview of existing signal transmission methods, shows the potential of using machine learning methods to
improve radio transmission of signals and serves as a basis for further study and comparative analysis of the
effectiveness of these methods in the context of the application of machine learning to improve radio transmission.

Keywords: machine learning; signal transmission; radio engineering; practical recommendations; potential
and prospects of application, recognition, problems of use.
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VIIK 004.054
.A. KYBACOB

MMPOILIECCHASI AHAJINTUKA KAK HHCTPYMEHT LIU®POBOM
TPAHC®OPMAILINU I'OCYJAPCTBEHHOI'O YIIPABJIEHUA U BU3HECA

B pabome uccnedosanvl npeumywecmea u Gopmwr npoyeccrou anarumuxu (Process Mining),
NPUMEHAEeMOU Ol AHAAU3A U NOBBIUUEHUS IPEHEKMUBHOCMU NPOYECCO8 8 PA3IUYHBIX UHDOPMAYUOHHBIX
cucmemax unu ousHec-npoyeccos. lIpednodicen nopsdoK nNpoeedeHuUs: aHAIU3a NPoOYecco8 ¢ NPUMeHeHueMm
Process Mining, umo mooicem npedcmasnsame coboil HAYYHO-NPAKMUYECKUL UHMepec Ol CO30aHUsA
COBPEMEHHBIX NAAMPOPM UHMENLIEKMYATbHO20 anaiuza buznec-npoyeccos. OOOCHO8AH 8bI600 O MOM, YO
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nabop uncmpymenmos Process Mining xpaiine socmpebosan 0ns ycheuwinou yugposol mpancgopmayuu
20CY0apCmeeHH020 YNpasieHus U OusHeca, KaK UHOUKAmop 3penoeo YNpagieHus pecypcamu, no360asiouull
Ha 6ecnpepvleHO NOBbIUAMb IPHEKMUBHOCTID NPOYECCOB U KOHKYPEHMOCROCOOHOCMb NPEONPUSIMUIL

Knrouesvie cnosa: npoyeccuas ananumuxa, Process Mining, enybokoe uccredosanue npoyeccos;
yugposas mparchopmayus.

(©Kybacos U.A., 2024

CIIMCOK JIMTEPATYPbBI

1. Vka3 Ilpesunenra Poccutickort @eneparun ot 07.05.2024 Ne 309 «O HanmmoOHANBHBIX IIEIIAX
passutus Poccuiickoit @enepanuu na nepuoa g0 2030 rona u Ha nepcnekTuBy 10 2036 rogay.

2. Kynabyxosa U.A., IlpocrakoBa A.A. CocTosiHWE W TIEPCICKTHBHI BHEIPCHHS TEXHOJIOTHUI
Process Mining // Iubposusanus o0IiecTBa: COCTOSHHUE, MPOOIEMEI, TIEPCIIEKTHBEI, MOCKBa,
07 nronsa 2022 roga. — Tom 2. — Mocksa: PI'BOY BO «PDVY um. I'. B. IInexanosay, 2022. — C.
21-26. — EDN FCJCFW.

3. Amnmcumona C. Process mining — sddexTHBHBI HHCTPYMEHT ONTHMH3AIMM OHM3HECA. —
VYnpasnenue kagectBoMm, 2021. — Ne 1. — C. 26-31. — DOI 10.33920/pro-1-2101-05. — EDN

CVQOKR.
4. Hwukomaesa A.C., TepexoB B.W., AdanackeB ['.I. Mecto mnporeccHO!l aHATUTHKH B
COBPEMEHHBIX HcclenoBaHusAX. — CoBpeMeHHash HayKa: akKTyalbHbIE NPOOJIEMBI TEOPUH M

npaktuku. — Cepust: EctecTBeHHbIe M TexHn4eckue Hayku, 2022. — Ne 1. — C. 87-90. — DOI
10.37882/2223-2966.2022.01.25. — EDN BBQZFG.
5. CrpenbuukoB B.C., bougapeB B.A. TexHomorus «process mining» u ee BO3MOXHOCTH IS

WCTIONB30BaHMSA B MPEANPHUITUSX Pa3IMYHBIX cep NesSTeNbHOCTH. — TEeHICHIUH pa3BUTHUS
HayKu U oOpasoBaHwmsi, 2022. — Ne 92-11. — C. 13-16. — DOI 10.18411/trnio-12-2022-509. —
EDN BXLHPO.

6. Kyb6acor U.A. LudpoBoli NBOWHHUK: TEXHOJOTHS, PEBOJIOMUOHU3UPYIOMAs METOMbI pabOThI
npeanpusituii. — IlepBas mwmis, 2023. — Ne 2(110). — C. 72-76. — DOI 10.22184/2070-
8963.2023.110.2.72.76. — EDN DHBWNW.

7. Haymos B.H., byiinesuu M.B., Ctpenen A.Jl. AHanu3 NpuMEHUMOCTH MPOLECCHOTO MOIX0/a,
OCHOBaHHOT'O Ha rpa)0BOii aHANUTHKE, K HCCIIEAOBAHHUIO OPTaHN3aIIMOHHEIX crcTeM // HayuHo-
aHanutudeckuid xypHan «Bectauk Canxt-IletepOypreckoro ynusepcurera I'ocynapcTBeHHON
npoTtuBonoxapHoii ciyx6s1 MUC Poccumy», 2022, — Ne 3. — C. §9-101. — EDN VHSFBW.

Ky6acoB Urops AHaTo/IbeBUY

Axanemus ynpasnernust MBJL Poccun, r. Mocksa

JIOKTOp TEXHHYECKUX HAYK, TOLEHT, podeccop Kadeapsl HHPOPMAITHOHHBIX TEXHOJIOTHHA
Tem.: 8 916 157 34 95

E-mail: igorak@list.ru

ILA. KUBASOV (Doctor of Engineering Sciences, Associate Professor,
Professor of the Department of Information Technologies)
Academy of Management of the Ministry of the Interior of Russia, Moscow

PROCESS ANALYTICS AS ATOOL FOR DIGITAL TRANSFORMATION
OF PUBLIC ADMINISTRATION AND BUSINESS

The work explores the advantages and forms of process analytics (Process Mining), used to analyze and
improve the efficiency of processes in various information systems or business processes. A procedure for conducting
process analysis using Process Mining is proposed, which may be of scientific and practical interest for creating
modern platforms for intellectual analysis of business processes. The conclusion is substantiated that the Process
Mining toolkit is extremely in demand for the successful digital transformation of public administration and business,
as an indicator of mature resource management, allowing for continuous improvement of process efficiency and
competitiveness of enterprises.
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OIIEHKA PEVMTHUHI' A CTYJEHTA HA OCHOBE HEUYETKOM MOJEJIA

B cmamve npeocmasneno ucciedosanue u pazpabomka Heuemkou mamemamudeckou mooenu. Ha
OCHOBAHUU PA3PAOOMAHHOU MOOeNU RNOIYYEHA CUCMeMd, NO3BOJAIOWAS GbIYUCIUMb YUCIO8YI0 OYEHKY
YuebHo2o peumuHnea cmydewma. Bvlsigien psao noxaszamenei, GIUAIOWUX HA pelimune CmyOeHma.
Pesynomamamu dannoti pabomvl A6A0MCSL POPMUPOBAHUE NPABUL IKCHEPMHOU CUCEMbL 0I5l ONPeOeNeHUs.
peimunea CmyoeHmd, yuumoléaiowux OemaibHoe ONUCAHue noKdzameell, GIUSIOWUX HA pPetumue
cmyoenma.

Kniroueswie cnosa: peﬁmqu cmydeuma; Heuemka: mamemamudecKkas M00€Jlb,' HeuyemKue npaeuid.

@ Okynesa I'.JI., Crapuenko JI.H., Cratusko P.Y.,2024
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EVALUATION OF A STUDENT'S RATING BASED ON A FUZZY MODEL
The article presents the research and development of a fuzzy mathematical model. Based on the developed

model, a system was obtained that allows obtaining a numerical assessment of a student’s educational rating. A number
of indicators have been identified that influence a student’s rating. The results of this work are the formation of expert
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system rules for determining a student’s rating, taking into account a detailed description of the indicators that
influence the student’s rating.

Keywords: student rating; fuzzy mathematical model; fuzzy rules.
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ABTOMATHU3ALIUA U VIIPABJIEHUE
TEXHOJIOT'UYECKUMMU IIPOLJECCAMHU U ITPOU3BOJ[CTBAMU
VK 519.876.2:656

0O.A. BOPOHHMHA, B.A. TJOFAHOBA

K BOITPOCY ®OPMHUPOBAHUSA BA3HI 3SHAHUI
TP MOJAEJIMPOBAHUU CJIOKHBIX CUCTEM YIIPABJIEHUSA

B oannoii pabome npeonacaemcst nooxo0 Kk ONUCAHUIO 00bEKMO8 U (HOPMUPOBAHUIO OA3bL 3HAHULL
npuU MOOEIUPOBAHUU CUCTHEM YNPABIEHUS THEXHOTOSUHECKUX KOMIIEKCO8 C MPAHCHOPMHBIM 3aNA30bI8AHUEM.
Ilpeonacaemca ghopmanvrasn konyenmyanoras mooeis (PKM) nocmpoenus npocpammubix Mooenei cucmem
VAPagneHus MexHOI02UYeCKUX KOMNIeKCco8 ¢ mpancnopmubim 3anazovieanuem (CY TK).

Knwouesvie cnoea: mexmnonozuueckue KOMIIAEKCHbl, MPAHCHOPMHOE 3ana30vléanue; QopmaibHAs
KOHYenmyanbHas MOOelb, NPOSPAMMHASL MOOENb.
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TO THE ISSUE OF KNOWLEDGE
BASE FORMATION IN MODELING COMPLEX CONTROL SYSTEMS

This paper proposes an approach to the description of objects and the formation of a knowledge base in the
modelling of control systems of technological complexes with transport delay. The formal conceptual model (FMC) of
building software models of control systems of technological complexes with transport delay (SD TC) is proposed.
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M. TPAJYHOB, A.B. KOCbKHH, O.H. MAPI'TAHOBA, A.I'. CEMUH

MPOEKTAPOBAHUE PACIHPEJAEJEHHON CUCTEMBI YIIPABJIEHUSI
BCECE30HHbBIM TEIIVIMYHBIM KOMIIVIEKCOM

B oannoii cmamve onucan npoyecc pazpabomu pacnpeoenenHou asmomMamusupo8anHol cucmemsl
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MOM YuUCie NPOGePKaA PACIPeOeNeHHbIX CUCEM YPABILeHUs MEeNIUYAMU Ha OMKA30YCMOUYUBOCb.
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DESIGN OF ADISTRIBUTED CONTROL SYSTEM FOR AN ALL-SEASON GREENHOUSE COMPLEX

This article describes the process of developing a distributed automated control system for an all-season
greenhouse complex in greenhouse vegetable growing conditions, including testing distributed greenhouse control
systems for fault tolerance.

Keywords: automated control systems; distributed control systems; control subsystems; modeling of the
control process; link switching method; greenhouse complex; system stability.
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TEJIEKOMMYHUKAILIMOHHBIE CUCTEMbBI U KOMIIBIOTEPHBIE CETH

YK 004.722
K.A. BATEHKOB

ITAPAMETPbBI KAYECTBA CUT'HAJIA CUHXPOHU3ALIUU
B TEJIEKOMMYHUKALIMOHHbBIX CETAX

Vkaszvieaemcs, umo 6 menekOMMYHUKAYUAX CUHXPOHU3AYUSL AGNAEMCA CPeOCMBOM NOOOePIHCAHUS
pabomul 6ce2o Yudposo2o 060py00sanUs 6 cemi Ce:A3uU Ha OOHOU CpedHell CKOpOCmuU U Onpedensemcs Ha
mpex YpoeHAX: OUMOBAs CUHXPOHU3AYUA, CUHXPOHU3AYUA HA YPOBHE KAHAIbHBIX UHMEPBANo8 U KAOpOBasl
cunxponuzayua. Ilokazamno, umo cucHan CUHXpOHU3AYUU NpeOcmasiaem cob6ol NepuoOUdecKull CueHau
00bIYHO  UMeIoWULl U0 CUHYCOUOLL UTU MeaHopa, 6blpabamvléaembvili MAKMOBbIM 2eHEPAMmopoM U
ucnonvyemulii 0Nl CUHXPOHU3AYUU onepayuii 6 yu@dpoeom o0bopyoosanuu u cemsx. I[lpeocmaenensi
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OCHOBHblE napamempuvl Kaiecmed CUSHANA CUHXPOHUZAYUU: OMHOCUMENbHOE OMKIOHEHUEe YAaCmombl,
NO2ZPeWHOCIb Yacmomol, OYHKYUs HOZPEUIHOCIU 8PEMEHY, (DYHKYUsSL NOSPEUHOCU UHMEPBALa BPeMeHU

Knrouesuvie cnosa: CUHXPORU3AYUA, Ccemb CBA3U, ceHepanmop, CUHXPOCUCHAI, L;uqbpoeaﬂ eépemMerHble
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SYNCHRONIZATION SIGNAL QUALITY PARAMETERS IN TELECOMMUNICATION NETWORKS

It is indicated that in telecommunications, synchronization is a means of maintaining the operation of all
digital equipment in the communication network at the same average speed and is determined at three levels: bit
synchronization, synchronization at the channel interval level and frame synchronization. It is shown that the
synchronization signal is a periodic signal, usually in the form of a sine wave or meander, generated by a clock
generator and used to synchronize operations in digital equipment and networks. The main parameters of the
synchronization signal quality are presented: relative frequency deviation, frequency error, time error function, time
interval error function.

Keywords: synchronization; communication network; generator; sync signal; digital time intervals; frequency
standard.
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METOIUKA ®OPMHUPOBAHUSA CTPYKTYPbI PAIUAJIBHO-Y3JI0OBOM CETH
CBA3HU C IEJBIO NOBLINEHUS EE CTPYKTYPHOU YCTOMUYABOCTH

B cmamve npuseden nabop noxazamenei, BIUAIOWUX HA CMPYKIMYPHYIO YCHOUYUBOCb Cemell C83U
U npeocmasieHa Memoouka GopmMuposanus yCmMoudussvlx paoudibHO-Y3108blX CHPYKMYp cemetl C6s3U,
OCHOBAHHASL HA NOIMANHOM CUHME3e C AHATU30M BbIOPAHHLIX NOKA3amenell YCMOUYUBOCmMU HA KadcOOM

amane.
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METHODOLOGY FOR FORMING THE STRUCTURE OF A RADIAL-NODE COMMUNICATION
NETWORK IN ORDER TO INCREASE ITS STRUCTURAL STABILITY

The article presents a set of indicators that affect the structural stability of communication networks and
presents a methodology for the formation of stable radial nodal structures of communication networks based on a step-
by-step synthesis with an analysis of selected stability indicators at each stage.

Keywords: structural stability; radial nodal communication network; spanning tree; connectivity probability;
linear connectivity functional.
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ANALYSIS OF THE PROCESS OF FORMING A SCRIPT
FOR MACHINE CONFIGURATION OF INFORMATION SECURITY TOOLS

The article presents the construction of a mathematical model of a system built on the basis of machine
learning methods, in particular, recurrent neural networks, a sequence-in-sequence model that allows creating scripts
for machine configuration of information security tools of information systems connected to the computer security
center in the process of responding to information technology impacts.

Keywords: information security incident; computer attack; artificial intelligence; neural networks; information
security tool; automated system.
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YK 004.056
M.B. KOBAJIEB, M.IO. PbITOB

OCHOBHBIE 3AJIAYM OLIEHKH JIE®UIUTA BLIYUCJIAUTEJBHBIX MOIIIHOCTEM
B MNPOLECCE OKCIINIYATAIIUU CUCTEMBbBI BE3OITACHOCTHU 3HAYUMOTI'O
OBBEKTA KPUTUUECKON NH®OPMAIIMOHHON UH®PACTPYKTYPhI

B cmamve evi0enenvl u paccmompenvl OCHOBHblE 3A0auU OYEHKU OePUYUMA BbIYUCTUMENbHBIX
MowjHocmell 8 npoyecce IKCHAYAMAYUYU CUCMEMbl OE30NACHOCIU 3HAYUMO20 00bEeKma Kpumuyeckou
ungopmayuonnol ungpacmpykmypsi. llposeden ananuz 3axonooamenvHol 6a3vl 6 cgepe Kpumuueckoll
ungopmayuonnol ungppacmpykmypul. Bwioenenvl nepuoovl 803HUKHOBEHUS 0epuyuma bluUCIUMETbHbIX
mownocme. Ilposedena knaccugurayusn oegpuyuma eblvUCIUMENbHBIX MOWHOCMeU. Boioenensv: kamezopuu
yugepba om depuyuma GLIYUCTUTNENLHBIX MOWHOCMEN U 803MOICHOE pacnpedeietue dIMUX Kamezopuii no
nepuooam  603HUKHOBEHUS — Oepuyuma  BbIYUCIUMENbHLIX — MowHocmeu.  Paccmompenst  cnocobul
NPOMUBOOEUCmBUs Oeuyumy 8bl4UCIUMENbHBIX MOWHOCTE.

Knwouesvie cnosa: smauumvlii 00bexkm Kpumu4eckou UHGOPMAYUOHHOU UHDPACPYKINYDbL,
cucmema 0Oe30NACHOCU  3HAYUMO20 00bLEKMA KPUMU4eckol UHOOPMAYUOHHOU UHGpacmpyKmypbl,

depuyum  GLIYUCTUMETbHBIX MOWHOCMEU;, OCHOGHLIE annapammvle Ccpeocmed; Cpeocmed 3auumol
uHgopmayuu; yenegvle npou3s00CmMaeeHHble NPOYeccyvl;, UHPOPMAYUOHHASA 6E30NACHOCHb.
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MAIN TASKS OF ASSESSING THE DEFICIT OF COMPUTING POWER DURING OPERATION

OF THE SECURITY SYSTEM OF A SIGNIFICANT OBJECT
OF CRITICAL INFORMATION INFRASTRUCTURE

The article identifies and discusses the main tasks of assessing the shortage of computing power during the
operation of the security system of a significant object of critical information infrastructure. An analysis of the
legislative framework in the field of critical information was carried out. The periods of occurrence of a shortage of
computing power are identified. A classification of the shortage of computing power has been carried out. Categories of
losses from a shortage of computing power and the possible distribution of these categories according to the periods of
occurrence of a shortage of computing power are identified. Ways to counteract the shortage of computing power are

considered.

Keywords: significant object of critical information infrastructure; security system of a significant object of
critical information infrastructure; shortage of computing power; basic hardware; information security tools; target
production processes; Information Security.
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UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B sKypHAaJe
«AHpopManoHHbIe CUCTEMbI M TEXHOJIOT UM

OBIIME TPEBOBAHMUSA

O0beM MaTepuana, MpelaraeMoro K IyOJUKalluu, W3MEPSETCs CTPAHUIAMH TEKCTa Ha JIUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHHILI PYKOMHUCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaLuio.

B omHoM cOopHUKE MOXET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpPA, BKIIIOYAs
COaBTOPCTBO.

AHHOTAIMK BCEX MYyOJIMKYEMbIX MATepHalOB, KIIOUEBbIE CIIOBA, HHGOpMAIHsS 00 aBTOpaX, CIHHCKU
JUTEPATYphl OYIyT HAXOAUTHCS B CBOOOIHOM JIOCTYIEC HAa CaliTe COOTBETCTBYIOIIETO JKypHAJia U Ha caiTe
Poccwiickoit Hay4uHOI 2nexTpoHHOMN 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO AUTUPOBAHUS).

IMoMumo crTaThl aBTOPBI JIOJDKHBI TPEACTABUTH 3aKIOYEHHE O BO3MOXHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHMUSI K COJEPKAHUIO HAYYHOM CTATHH

HayuHnast ctaThs, npeocTaBisieMas B JKypHaJbl, JOJDKHA HMETh CJCIyIOIIUE 00M3aTelbHbIe
BJICMCHTHI:

— TIOCTaHOBKa MPOOJIEMBI WIIH 33a]]a4X B OOIIEM BUJIE;

— aHaJU3 TOCTWXKCHHUHA M MyONHKAIMi, B KOTOPBIX MPeIaraeTcsl peuicHue JaHHOW MPOOIEeMbl HITH
3a]]a4u, Ha KOTOPBIC OMIMPAETCS aBTOP, BBIJICIICHHUE HAYYHOW HOBU3HBL,

— HCCIIENOBATENBCKAs YacTh,

— 00OCHOBAHUE MONyYCHHBIX PE3yIbTATOB;

— BBIBOJBI MO JAHHOMY WCCIICJIOBAHUIO M TEPCIEKTHBBI JaNbHEUIIEr0 pa3BUTHSA JaHHOTO
HaTpaBJICHUSI,

— Oubnuorpadusi.

TPEBOBAHUSA K O®OPMJIEHUIO HAYUYHOM CTATBA

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHApHBIM
HWHTEPBAJIOM, TEKCT BBIPABHUBACTCA IO IIMPHUHE; a03alHbIi oTcTyn — 1,25 cM, mpaBoe moje — 2 ¢M, JIEBOE
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1eMEHTBI:

- YIK

— 3arjiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJIIOYeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, TPUBEICHHBIE B TEKCTE CTaThH, JOJDKHBI OBITH
MTPOHYMEPOBAHEI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIuHbI#
mpudpt — 12 pt, kpynueii maAekec — 10 pt , menkuit mHgekc — 8 pt. MopmyJibl, BHEAPEHHbIE KaK
u3odpakenne, He jgomyckawrtca! Pycckme wu rpedeckne OykBbI, a Takke 00O3HaueHUS
TPUTOHOMETPUUYECKUX (YHKIMA HAOMPAIOTCS MPSAMBIM MIPUPTOM, JIATHHCKUE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpalun (4epTeku, Tpaduku, CXeMbl, JHarpaMMbl, (POTOCHUMKH) CIETyeT
pacronaraTh HEMOCPEJCTBEHHO TOCJIE TEKCTa, B KOTOPOM OHH YIOMHWHAIOTCS BIEpPBBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTNPaBlIaHHBIM, MPEACTABISIIOTCS B BUAE OTACIBHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHUSA Ob ABTOPAX
B xonue crateu npuBogstces Habpanusie 10 pt cBenenns 00 aBTOpax B TakoW MOCIEIOBATENBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(T); yIpekIeHUE UM OpraHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHue, JOJDKHOCTb, aJipec, TesneoH, 3JeKTpoHHas noura (0ObuHbIN mpudT). CBeneHus 00 aBTOpax TaKKe
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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