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Annomayus. 1lens naHHON pPabOTHI 3aKiIOYaeTCs B pa3pabOTKe HAYyYHO-METOIUYECKOTO
anmnapara, IO3BOJIIOIIEr0 IPOBOJUTH OLIEHKY ONEPAaTHBHONM TOTOBHOCTH COCTABHBIX JIMHUMN
PaaMoCBA3H, OTIMYAONIYIOCsS Oosiee BHICOKMM HHGOPMAIMOHHBIM COJACpXKAHHEM 3a CUeT yueTa
MokaszaTeiisi TOTOBHOCTU ceTH mpodeccopa J[BopHukoBa. st HOCTHXKEHHS TMOCTaBICHHON LENH
MIPOBEJICH aHaJIN3 METOAMYECKOT0 0OecreyeHHs Mo OLIEHKE TOTOBHOCTU CETEH, MpeaIcTaBICHHOTO
B 'OCT 53111-2008 «YcToiunBOCTh (DYHKIIMOHUPOBAHHUS CETHU CBSI3U OOIIETO MOJIH30BAHUS.
Pesynbrarel uccnenoBaHMs [MOKa3ajdd, YTO AHAIMTHUYECKUN amnmapar, pPEeKOMEHIOBaHHBIN
I'OCT 53111-2008, B psine ciy4aeB JaeT OAMHAKOBBIE ITOKA3aTeJM OLIEHKU ONEPaTHUBHOM
TOTOBHOCTH JJISl COCTABHBIX PAIMOJIMHUIN C PA3JIMYHON TOMOJOTHYECKON CTPYKTYpoil. BmecTe ¢ TeM
pa3paboTaHHbBIN aHATMTUYECKHH anmapaT NO3BOJISIET YUeCTh YKa3aHHbIe pa3nuuus. PaspaboTanHsie
MPEeIIOKEHUSI MOTYT OBITh HCIIOJIB30BAHbI MPH OLIEHKE ONEpPaTUBHOW TOTOBHOCTH CETEH,
pa3BepThIBACMbIX B MHTEpEcax YHpaBiIeHHUS U MH(OPMAIIMOHHOTO obOecreueHus! MOpa3aesieHHH
MUC Poccuu Ha yJIaqe€HHbIX TEPPUTOPHUSIX.

Kniouesvie cnosa: coctaBHasi paauoiMHUs, MOKa3aTenb npogdeccopa JIBOPHUKOBA, OIIEHKA
ONEPAaTUBHOW TOTOBHOCTH COCTABHOM PAJIMOJIMHUY, IOKA3aTEIN YCTOMYMBOCTH U JKUBYUYECTU CETH
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Abstract. The objective of this work is to develop a scientific and methodological apparatus
that allows for the assessment of the operational readiness of composite radio communication lines,
characterized by a higher information content due to the consideration of the network readiness
indicator of Professor Dvornikov.

To achieve this objective, an analysis of the methodological support for assessing
the network readiness presented in GOST 53111-2008 «Sustainability of the public communication
network» was carried out. The results of the study showed that the analytical apparatus
recommended by GOST 53111-2008 in some cases gives the same indicators for assessing
the operational readiness for composite radio links with different topological structures. At the same
time, the developed analytical apparatus allows taking into account the specified differences.
The developed proposals can be used to assess the operational readiness of networks deployed
in the interests of management and information support of EMERCOM of Russia units in remote
areas.
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BBenenue

Pabora mompaznenenuit MUC Poccum, kak mpaBuio, MPOUCXOAHWT B CIOXKHBIX (PU3UKO-
reorpaMuecKuX YCJIOBUSX Ha HEMOATOTOBICHHBIX B WH)XEHEPHOM IulaHe TeppuTopusax [l1].
B Ttakoii o6cTaHOBKE Il OpraHM3allM YIpPaBJICHUS U MH()POKOMMYHHMKAI[MOHHOTO OOecredyeHus
MO/Ipa3eJIEHNI UCTIOIb3YIOT PAJUOCETH C HEPAPXUUECKUM paclpeelleHueM Ipruopurera [2].

YuuTbiBas 3HAYUTENBHYIO YJAJICHHOCTh BO3HHUKAIOUIMX YpPE3BBIYANHBIX CHUTYyalui,
B YAaCTHOCTU TPU BO3HUKHOBEHHM JIECHBIX MMOXapoB [3], B paguoceTsiX HEPEIKO HCIOJb3YIOT
COCTaBHBIE PAJUOJIMHUM, KOTOPbIE€ OCHAIAIOTCA IITAaTHBIMU CpeACTBaMH CBsizu  [4, 5].
C ¢opmanpHBIX TMO3UIMKA HUCIOJB30BaHUE THUIIOBOTO O0OPYAOBaHHS SKOOBI  IO3BOJIAET
OpPraHM30BBIBATH  PAJMOJIMHUM C OJMHAKOBBIMHM IapaMeTpaMHy, HalpuMep MPOIYyCKHON
CIOCOOHOCTBIO U IOCTOBEPHOCTHIO Mepenaun. OAHAKO Ha MPAKTUKE TO CIOKHO 00eCTeYnTh BBUAY
pasnuuus yCIOBUM NMPOXOXACHUS PAaJUOBOJH Ha PA3IMYHBIX Tpaccax, a TakKe€ BOSHHUKHOBEHHEM
HernpeTHAMEPEHHBIX TOMEX, O0YCIIOBIICHHBIX OTPAHUYEHHOCTHIO BEIOOpA YaCTOTHOTO Juana3oHa [6, 7].
[TosTomy oneHKy 3(GQGEKTHUBHOCTH TaKHX CETe HEOoOXOAMMO TIPOBOAUTH C YYETOM BCEX
MIEPEUNCIICHHBIX (DaKTOPOB.

B Hacrosmieil craThe TIPEACTABICHBI TPEAIOKEHHS IO OleHKe dS((HEeKTUBHOCTH
(TOTOBHOCTH) COCTaBHBIX PAJUOIIMHUN HA OCHOBE pa3pabOTaHHOTO HAayYHO-METOAMYECKOTo
anmapara.
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Oco0eHHOCTH OpraHu3anMu paguoceTen
U paauoHanpasJieHuil B noapasaenenuax MUC Poccenn

B mnogpaspenenusx MUC Poccunm cetm M HampaBieHUs pPaJUOCBSA3M OPraHU3YIOTCS
B COOTBETCTBMM C TpeOoBaHusiMU PykoBoacTBa mo pamauocBsizu MunuctepctBa Poccuiickoit
Oegepani O JeaM  TPAKIAHCKOW OOOPOHBI, YPE3BBIYAMHBIM CHUTYalMsIM H JIMKBHIALNHA
MOCNEJICTBUI CTHUXUUHBIX OencTBUid, yTBepkAeHHOro mpukazoM MUYC Poccuu ot 26 nexalps
2018 r. Ne 633 [8].

CornacHo cT. 22 yKa3aHHOTO JOKYMEHTA, MOHATHUE PaJMOHAIPABIEHUS ONPEIEICHO KaK
Croco0 OpraHu3aluy  PaJAWOCBI3M MEXKAY KOPPECIOHICHTAMH, pPAOOTAIMUMUA C OOIKUMU
paauolaHHBIMU. A COCTaBHasl paJuOJIMHUS, COTJIAacHO CT. 29, paccMaTpuBaeTcs Kak OpraHu3anus
PaIUOCBS3HM Yepe3 MPOMEKYTOUHBIE PAIMOCTAHIINN, KOTOpasi OpraHU3yeTcs B TeX CIydasix, Korjaa
JUCTAHIUS CBSI3U MPEBBIIAET NaJbHOCTh ACHCTBUS IITATHBIX PAJIUOCTAHIUNA.

Ha xaxnoil cocTaBHOM 4YacTH TakWX PaJUOJMHUKA MCIOJIB3YIOTCS HOBBIE PaJuOJIAHHbBIC
B MHTEpecax oOecreueHusi aBTOMaTHYeCKol perpaHcisuuu coobmenuit [9, 10]. OueBuaHO, 4YTO
B TaKMX YCJIOBUSIX CJIOKHO OOECIICYUTH OJUHAKOBBIC YCIIOBHUS MPOXOXKJICHUS CUTHAJIOB Ha KaXI0M
U3 4YacTed paJAHOJIMHHMA, MOCKOIbKY OYIeT H3MEHAThCA HE TOJNBKO Cpela pPaclpOoCTpPaHECHUS
CUTHAJIOB JIJISl Pa3IUYHBIX YacTOT, HO M, BO3MOXHO, IUCTAHIIMK CBsi3U. Kpome TOro, HeraTMBHBIM
(hakTOpoM BBICTYNaeT U HEPABHOMEPHOCTh 3arpyKEHHOCTH pAa3IMYHBIX 4YacTel YacTOTHOTO
JIaria30Ha, PUBOIAINIAS K BOSHUKHOBEHHUIO B3aMMHBIX ITOMEX, CHIKAIOIINX KauecTBO mpuema [11, 12].

W ecnm ansg paavioCTaHIM CTaporo mapka C KecTKo (UKCHPOBAHHBIMH TapaMeTpaMu
nepenadn 00yCIOBIICHHBIM XapaKTep PAcCMOTPEHHBIX (DAaKTOPOB HE WTpajl CYHICCTBCHHOW POJIH,
TO JJIs1 CUCTEM C afjanTaiuuel napaMmeTpoB 3TO NpUHIMIHAIBHO [13].

[ToaTomMy B KadecTBe IEJICBOM YCTAHOBKH CTAThH aBTOPHI OMPEICITIIIA pa3paboTKy HAydHO-
METOAMYECKOr0 armapaTa, MO3BOJSIOIIEr0 MPOBOAUTh OLEHKY ONEPATUBHOM TOTOBHOCTH
COCTaBHBIX JIUHHUH PaMOCBSI3H, OTIHYAIOINTYIOCS 00JIee BBICOKUM WH(OPMAITMOHHBIM COJICPIKaHUEM
3a CYeT yueTa Mmoka3aTessi TOTOBHOCTU CETH, 000CHOBaHHOTO Mpodeccopom JIBOPHUKOBBIM.

MeToabl OLIEHKH FOTOBHOCTH PajuoceTeil U paJoHanpaBJeHuil

B Hacrosimee Bpems JUIS  OIEHKH YCTOHYHMBOCTH (DYHKIIMOHUPOBAHHS PAJTHOCETCH
u panuonamnpasieHuil pazpadoran 'OCT 53111-2008 «YcroitunBocTh (PyHKIIMOHUPOBAHUS CETH
CBSI3U OOIIEro MOIb30BaHus» [14].

Cornacho ykazanHoro ['OCT, cr. 5.10 B kauecTBe 0AHOT0 U3 HanboJee pacIPOCTPAHEHHBIX
WCTOYHHUKOB JIECTPYKTUBHOTO BO3JCHCTBHSA, BIHMSIOMUX Ha 3()(HEKTUBHOCTH (HYyHKIIMOHHPOBAHUS
paAMONMHMIA, paccMaTpUBalOTCA BHEIIHHE nectadbunusupyomue ¢aktoper (BAD) [15, 16],
B KauecTBE KOTOPBIX BBICTYHAOT 3JEKTPOMArHUTHBIE W3Iy4YEHHs] pa3IU4YHON HHTEHCHUBHOCTH,
nposiBisiomuecss B jauanasoHe 4yactor. Ilpm »tom wucrounuku BJId Moryr ObITh Kak
HCKYCCTBEHHOTO, TaK U €CTECTBEHHOTO MTPOUCX0XaeHUs (CT. 5.13).

B c1. 5.17 ctporo ompeneneHo, 4To HAMOOJBIIYIO YTpo3y Uil YCTOHYMBOCTH PaJHOCETeH
U paJAMOHANpPABICHUN MPEACTABISAIOT OTACIbHBIE YJIAJICHHbIE HCTOYHUKU NPOCTPAHCTBEHHOIO
NeUCTBUS WIM K€ MHOTOYHUCIICHHbIE HCTOYHUKU JIOKAJIBHOTO JEHCTBUS, KOTOpbIE CHOCOOHBI
npousBoauTh BJ/I® B TeueHHWE OTHOCUTENBHO KOPOTKHMX HHTEPBAJIOB BPEMEHH C Pa3IUYHBIX
HAIPABJICHUN.

Cnenyetr ormetutb, uto ykazanHbii ['OCT 53111-2008 uetko 0603HAYAET: yCTOWYUBOCTh
JUHUHN paAMOCBSI3U BO MHOT'OM OIPEEIIeTCs CTPYKTYpol ux nocrpoenus (ct. 5.27).

B kagectBe 0a30BOii OIIEHKHM YCTOWYMBOCTH (HAIEKHOCTH M JKUBYUYECTH) CETEH WM JIMHUUN
cesu ['OCT 53111-2008 omnpeneneHa BEpOSATHOCTb CBSA3HOCTH, KOTOPYIO PEKOMEHAYIOT
MPOBOJIUTH PACUCTHBIM MyTeM. [IpmuemM mapaMeTpaMu BBICTYHNAIOT KOX(QQHUIHMEHT TOTOBHOCTH
kanana (KI'K) u koaddunment oneparusnoit rorosaoctu (KOT') [17].

KI'K 3:eMeHTOB ceTn, TO €CTh paJuoINHNAN, UCIIONIB3YETCS 1JIs1 OLEHKHU HAJIEKHOCTH.
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Kr :To /(To +TB)

rne To — cpenHee BpeMsi HapaOOTKM Ha OTKa3 PAAMOJIMHUM (COCTAaBHOW YacTH PaAMOJIMHUM);
To — cpenHee BpeMs BOCCTAHOBIICHHS €€ Pa0OTOCTIOCOOHOCTH.

KputepueM OTKa3a BHICTYNAeT 3HaYeHHE BEPOATHOCTH OMTOBOM ommbku ps= 107 [18],
nposBisionieecss B TeyeHue He mMeHee 10 ¢ Ha qurenbHocTu ceaHca. A KOIN)mpumenstor s
OLIEHKU >)KUBYYECTH CETH.

Ko =P(T)K;

rie Kr — koadpdunuent roroBHoctH; P(7) — 3HadeHHE BEPOATHOCTH COXPaHEHUS
paboTOCTIOCOOHOCTH PAIMONIMHUY B yCIoBHIX Bo3aeiicTBus B D.

[Ipu srom Benmmunny KOI' npemyioxkeHo pacCUMThIBATh KaK BEPOSITHOCTh CBSI3HOCTH MEXKIY
nByms aboHeHTamu [19].

B kauecTBe MeToauueckoro anmnapara pacuera oueHku cBsizHoct cetu, ['OCT 53111-2008
MPEATIOKEHO HCIIONIb30BaTh AHATUTHUECKUW ammapar mnepebopa MpOCThIX IENed MExXIy
aJeMeHTaMu rpada.

CymHOCTh Takoro mepebopa 3akio4yaeTcss B TOM, YTO JJs BBIOPAHHBIX Y3JI0B CBS3H,
paccMaTpuBaeMbIX B KauecTBE IIONIOCOB Tpada CeTH, YCTAaHABIMBAIOT BCE COCAMHEHUS
C COCETHUMH y3JIaMHU.

U o coOpITHEM CBS3HOCTH CETH (COCTABHOM PaIMOIMHIN ) IOHUMAIOT TAKOE COOBITHE, TTPU
KOTOPOM MEXKIy «HCTOKOM» M «CTOKOM» Tpada, HCHOIB3yeMOro s (opMalH3allHi CETH,
cymiecTByeT xoTsi Obl omHa mpocrtas nenb [20]. Ecim ke mMexay momrocamMu ceTd (COCTaBHOM
paauonuHuK) B pabOTOCIIOCOOHOM COCTOSIHUM HET HU OJIHOM MPOCTOH IENH, TO TaKOE COCTOSIHHE
CETH OTpEJIETICHO KaK COOBITHE HECBSI3HOCTHU CETH (COCTAaBHOW PaJMOJINHUN).

Jlanee, B COOTBETCTBHM C peKoMeHayemoil B pabore [14] meromukoii, Ha Tpade cetu
BBIICTISIIOT BCE MPOCTHIE LENH |l MEXKIY BbIICICHHON Mapoil y3/10B CBs3U (MOM0COB rpada) vi U v
ceTH. 3areM npu 3anaHHbix 3HaueHusX KOI' mis Bcex anmeMeHTOB rpada pacCUUTHIBAIOT CBI3HOCTh
JBYXIIOJIFOCHOM CETH MEXIY BBIACIEHHBIMU y3JaMH Vi U Vj CETH IOCPEICTBOM OOBIYHOTO
00BbETMHEHHUS TIPOCTHIX IeTIel U yueToM 3(PQeKTa MOTIOIEHHS.

[Ipu >TOM B XOI€ TPAKTUYECKHX PACUETOB MEPEUYCHb MPOCTHIX Ienei (myTed Mexmy
y3JaM#) BBIOMPAIOT TOJBKO T€, KOTOPBIE COAEpXkAT IOMYyCTHMOE YUCIO TPAH3UTHBIX YYaCTKOB,
3aBHCHIEE OT JAOMYCTHUMOIO YpOBHS HMCKa)KEHUI NepenaBaeMoil MO JUHHUM CBSI3U MH(QOPMAIIUH.
Uwncno TpaH3UTHBIX YYaCTKOB OMPEIEISIET PaHT MPOCTHIX IETICH: 7max.

Takum 00pa3om, MOJTHBIA MEepeYeHb MPOCTHIX IEMeH MEXIY y3JaMU CBS3U OMPEIeseTCs
C Yy4€TOM MaKCHMAaJIbHO JOIMyCTUMOTO YUCJIA TPAH3UTHBIX YYACTKOB (OTpaHUYCHHS PaHTa MPOCTHIX
nerei) [21].

CBsa3HOCTE pif* k-ro myTn pif* U3 Becell COBOKYITHOCTH LIEIEH L Onmpe/eieHa Kak COBMECTHAs
BEPOSITHOCTh UCIIPABHOI'O COCTOSIHMSI PaIMOHANPABICHHS U3 COCTaBa CETU (MCIPABHOIO COCTOSIHUS
BCEX BepIIUH U pedep rpada)

py= 1 (1-q,)= 1 p,
Vaep;; Vaep;; (1)
)
rae pa —KOT' a-ro smeMenTa IOCIe0BaTENLHOCTH BEPIIMH U pedep, MPUHAIIeKAIMX L' MyTH;
(1 —ga) — KO3 PULIMEHT HETOTOBHOCTH @-TO 3JEMEHTAa IOCIEI0BATEILHOCTH BEPUIMH U pedep,
NPHHALIEKAIUX " Ty TH.
[Ipu mpoBeneHUH peaJbHBIX pacdyeToB MokazaTenb (1 —qq) sBusgercs Oonee ymOOHBIM,

gem KOT'.
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Takum o00pa3zom, TMOKa3aTelnb CBS3HOCTh pj MEXAYy y3aamMu Tpada vi U V; MOXKHO
paccMaTpuBaTh KaK BEPOSTHOCTb UCIPABHOTO COCTOSIHUS XOTS Obl OJJHOW M3 MPOCTHIX LIeTIeH MpH
YCIIOBUU OTPaHUYEHMSI YUCIIA TPAH3UTHBIX YYACTKOB Fmax, KOTOPOE BBICTYIIAET KaK PAHT CETH:

=p™ =1 I (1-pf
I?U I?U vugeuy( l?y). (2)

[TockonmbKy B peanbHBIX YCIOBUSX LIEMH B3aMMO3aBHCHUMBI, TO €CTh Ipad) MOXET UMETh
obmmue pedpa u 001IHe BEPIINHEI, TO PE3YIbTHPYIOIIEE 3HAYCHUE pij MOKET OBITH 3aBBIIICHHBIM.

bonee apdexTuBHBIM MOKazatesns (2) Oyaer, eciau B HEM BCE YICHBI, UMEIONINE MTOKa3aTeNb
CTETIeHU OOJbIIE €IUHHIBI, NMPUPABHATH K EIUHHIE. TaKkoe pEUIeHHe IT03BOJIET HCKIIOYHTH
U3 PAacCMOTPEHHUS TIOBTOPHBIA Y4YeT KOI(PQHIMEHTa TOTOBHOCTH COBMECTHOTO pedpa WM
COBMECTHOM BEpIIMHBI. B MaTeMaTHke Takas oOIepanusi MOJy4ylsia Ha3BaHUE «IOTIJIOIMICHUE)
u obozHauvaercss cumBosioM E [21]. Torma ¢opmyny 1uist BEIYUCICHHS CBI3HOCTH CETH (dJIEMEHTa
CEeTH) MOYKHO NPUBECTHU K BUJLY:

py=Epy™ =111 (1-p)) G)

k
Vi Eny

Uucno comuoxureneir B ¢popmynax (2) u (3) OyaeT paBHO KOJIUYECTBY MPOCTHIX IICTICH,
B TO BpeMsl Kak YHCJIO MEPEeMHOXAEMbBIX COMHOXuTene B ¢opmyne (1) paBHO yucity pebep
Y BEPIIUH B OAHOM 11enH. To ecTh MoKa3aTenu HaAS)KHOCTH M KUBYYeCTH, onpeaensiembie (2) u (3)
JUISL ABYXIIOJIIOCHOTO Tpada, 0oJiee MpeanoYTUTEIbHBI.

Hpennomeﬂnﬂ IO COBEPIICHCTBOBAHUIO HAYYHO-METOAUYECCKOI0 anmapara OucHKH
TOTOBHOCTH COCTABHBIX JIMHHH paaAnoCBA3N

BMmecte ¢ Tem aHanu3 BbipaxkeHHH (2) U (3) MOKa3bIBAeT, YTO MOIy4aeMO€ Ha MX OCHOBE
pellIeHre HEAOCTaTOYHO MOJIHO XapaKTepU3yeT aHAIU3UPYEMYIO CETh, B YACTHOCTH, €€ COCTABHBIC
JVHUU PaJAMOCBSI3H.

B kauectBe mnpumepa Ha pPHUCYHKE JIEMOHCTPUPYIOTCS JBE COCTAaBHBIE paJHOCETH,
XapakTepu3yemble oquHakoBbIMU 3HaUeHUsIMU KOI pq = 0,24.

<~ Lay=0.6 psc=04 __——="7
A T AT ¢
B 7,
pm=0.8 -~
pre=0,6_ 7 s ——_ per=0.5 e M
"7 E I g
K T

Puc. Ilpumep TOMOJIOTMH MOCTPOEHUSI COCTABHBIX CeTeil ¢ 0AUHAKOBBLIM 3HauYeHueM KOI'

HpeI[CTaBJIGHHBIC Ha PHUCYHKC COCTaBHBIC paJHOJIMHUU HMCIOT HC TOJIBKO Pa3jINYHYIO
KOH(QUrypanuo, HO M Pa3IU4HOE KOJUYECTBO COCTABHBIX 3JeMEHTOB. Ilpm sToM cymmapHoe
3Hauenue KOI' y Hux onunakoBoe. To ecTs:

Pac = Pru = 0724,
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OueBHIHO, YTO TMPHU NPOYMX PABHBIX YCJIOBUAX CoOcTaBHas paauonuHus ABC sBnsercs
Oonee mpennoOYTHTENBHOM, YeM uHUsT KETM, nOCKONbKY MepBas KMEET MEHbIIE MPOJIETOB, YeM
Bropas. OgHaKo ToKaszarelb ATOT (PAaKT HE YUWUTHIBAET, M TOJB30BATENIO BBIIACT OJMHAKOBBII
pesynbrar. CremoBarenbHO, HEOOXOAWM TOWCK HOBBIX IOKA3aTeNiel OLIEHKH T'OTOBHOCTH
MPUMEHUTEIBPHO K paccMaTpUBAaeMONl TEMAaTHUKE COCTaBHBIX paguoauHui. OJUH M3 TaKux
0aszupyeTcs Ha MCIOJIB30BAHUHU TIOKA3aTelsl TOTOBHOCTU CETH, MPEIOKEHHOTO U 000CHOBAHHOTO
npogeccopom JIBOPHUKOBBIM:

N

N N
Zpi
i=1

b

N _
pmax_

rae N — KOJIMYECTBO COCTABHBIX YacTe paauonuHuy, pi — 3HaueHue KOI' i-if vacTu paguonnHuu
IIpU YCIJIOBUH, 4TO i € N.

OcoOeHHOCTh MOKa3zaresns B TOM, YTO OH OIpelesseT MOTEHIHAIbHO MaKCHUMaJbHOE
3Hauenue KOI' mpu ycrnoBuu, uto

N
> p, |=const (4)

i=1

To ectb ang ycnosus (4) mapameTp TOTOBHOCTH ceTH Ipodeccopa J[BopHHMKOBa Bcerjaa
OIIpEeAEIIAET €€ MAaKCUMAJIbHOE 3HAUCHUE.

JlaHHBIA BBIBOJ CHI€JIaH HCXOAS W3 TOrO, 4YTO JUIsl aHajdu3a psaa, MPEICTaBICHHOTO
B ycioBuH (5), MakCUMaibHOE MPOU3BE/IEHHE €r0 WIEHOB OyJIeT 00ecledeHo TOIbKO B TOM Ciydae,
€CJIM COMHOXHUTENIN UMEIOT OJUHAKOBOE 3HAUCHUE.

0,1x0,9=0,09
0,2%x0,8=0,16
0,3x0,7=0,21
0,4x0,6=0,24 (5)
0,5%x0,5=0,25
2
Zai =1— const
i=1

YcnoBue (5) BBIMOJIHUMO ISl psiia ¢ JIIOOBIM YUCIIOM cOMHOXUTenei. Toraa, ucrnonb3ys
nokasatenb npodeccopa J{BopHukoBa, yciosue (1) MOKHO Tiepenucarh K BULY:

N
NXHP;’ N v N
pN:;N:NXHpiX Zpl

N i=1 i=1
Zpi
i=1
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Teneppr pacuer mnokazatens KOI' g cocTaBHBIX paguOIMHHUM, NPEICTABIEHHBIX
Ha PUCYHKE, JacT CIEIYyIOIIME Pe3yabTaThl: IJIs IEPBOIl COCTaBHOM paguoiauHuu pac = 0,96, a mis
BTOpOH — prm = 0,94.

To ecTb pe3ynbTaT Ha OCHOBE MoKa3aTens npodeccopa /IBOpHUKOBA MO3BOJISET 3aKIHOUUTH,
YTO TOTOBHOCTH IEPBOH COCTABHOM PaJMOIMHHUU BBIIIE, YEM BTOPOH, YTO SBISAETCS OOBEKTUBHBIM
CJIEICTBUEM TOT'O, UTO IE€pBasi PaJIUOJINHUA, COCTOUT BCETO JIMILB U3 JBYX COCTABHBIX YaCTEH.

3akjaro4eHue

[IpoBenenHble MCCIEIOBaHUS TMOKAa3ajdM, 4YTO JUIsl OLCHKHM ONEPATUBHOM TOTOBHOCTH
COCTaBHBIX PaJMONMHUN Oojiee MHPOPMATHUBHBIM SIBIISIETCS TTOKa3aTenb npodeccopa [[BopHUKOBA,
KOTOpBIM ~ JIEMOHCTPUPYET CTENeHb MNPUOJMKEHHs] TOTOBHOCTH COCTAaBHOM  paHOIMHHUU
K €€ ONTUMAJIBbHOMY 3HAUEHUIO JUIsl 33JJaHHBIX [TapaMeTPOB.

JlanpHE#me uccie0BaHusl aBTOPHI CBA3BIBAIOT C pa3pabOTKON aHAIMTHYECKOTO armapara
OLICHKA OIEpPAaTUBHOW TOTOBHOCTH HEPAPXMUYECKHX CETeH, a Takke pacyeTra IoKa3aTeseu
JKUBYYECTH CET€l B YCIOBUSX pa3HOHampaBieHHOro Bo3aehcTBusi BJI® Ha ee 3jeMeHTHI,
UCTOJB3Yys HapaboTku [22-25].

Hccneoosanue evinonneno 3a cuem zpanma Poccuiickozo nayunozo ¢ponoa (npoexm
Ne 24-79-10259).

CnHcoK HCTOYHHKOB

1. CumonoB K.M., Huxutiok M.IO. AHanu3 BeneHus aBapUiiHO-CIIacaTelbHBIX pPadoT
criacaTesIbHbIMU BOMHCKMMHU (popmupoBanusivu MUC Poccunt B ycloBUAX BOCHHBIX KOH(JIUKTOB //
[Tpobmembr obecrieueHusi 00MIECTBEHHOM 0€30MacHOCTH: TEOPUS, UCTOPHS, MPAKTHKA: MaTEPHAIIbI
Mexaynap. Hayd. KoH]. Mocksa, 2024. C. 66—73. EDN CIYOCQ.

2. lo6psikoBa E.M. HccnemoBanue 3akoHOMEpHOCTEW paboTel moapazaeneHuii MUC
B ycJOBUsAX BOeHHOro koHpmukra // Hayunsiit Becthuk HUUI'J[ Pecnupatop. 2024. Ne 1 (61).
C. 106—-117. EDN UXUOAN.

3. ABToMaTH3alus npoueayp oOHapyKEeHUs JECHBIX MOXKApPOB MO pe3ysibTaTaM 00paboTKU
Buneo / JI.B. BacumeeBa [u gap.] // HayuHo-amamurtmyeckwii xypHan «BectHuk CaHKT-
IletepOyprckoro yHuBepcurera [ 'ocymapcTBeHHON mpoTuBonoxapHoi ciyx0el MYUYC Poccumy.
2023. Ne 4. C. 47-58. DOLI: 10.61260/2218-130X-2024-2023-4-47-58. EDN TQYCOIL.

4. CoBepILIeHCTBOBAHUE TAKTHKU JIEMCTBUI criacaTesbHbIX BOMHCKHMX (opmupoBanuii (CBD)
MUYC Poccun: c6. tpynoB XXXI MexayHap. Hayd.-pakT. koHp. Xwumku, 2021. 119 c.
EDN KXXBMLJ.

5. Mupounukos B.U., bByako I1.A., )Kykos I'.A. CocTaBHOM TpakT 10oBeAeHUS HH(OpMALIUN
70 pOOOTOTEXHHYECKMX KOMIUIEKCOB B CeBepHbIX Mopsx // Texnuka cpeacts cssu. 2019.
Ne 3 (147). C. 2-27. EDN YSMMPG.

6. IBopuuko C.B., MapkoB E.B., Manomm 3.A. IloBbllIeHHE MOMEXO3aIIMILIEHHOCTH
nepezad JACKaMETPOBBIX DPAJHMOKAHAIOB B YCIOBHAX HempeaHamepeHHbIX momex // T-Comm:
Tenexommynukanuu u Tpancnopt. 2021. T. 15. Ne 6. C. 4-9. DOI: 10.36724/2072-8735-2021-15-
6-4-9. EDN KHPWMU.

7. IlerpueBa O.B. OnekrpomarautHas 3amuieHHocTs YKB ¥ TpaHKMHIOBOM paguocBs3u
B YCJOBHUSX B3aWMHBIX HENPEJHAMEPEHHBIX IMOMeX // AKTyalbHBIE HaydHBIE HCCICIOBAHUS
B coBpeMeHHOM Mupe. 2021. Ne 9-1(77). C. 93-98. EDN UZWDAK.

8. O0 yTBepk/E€HUU U BBEJIEHUU B JeiicTBUE PykoBoACTBa MO paauocBsa3d MuHHCTEpCTBA
Poccuiickoit @enpeparuui 1o AenaM TPaKJAHCKOM OOOpOHBI, UPE3BBIYAWHBIM  CUTYAIUSIM
Y JIMKBUJIALIUM TIOCJENCTBHM cTUXUWHBIX OeactBuit: mpukaz MUYC Poccum ot 26 nmex. 2018 r.
Ne 633. JlocTym u3 cipas.-lipaBoBoro noprana «l'apanm.

9. CrenanoB JILA. DOHepreTuueckue COOTHOUIEHHMSI B COCTaBHOW HMHTETPUPOBAHHOMU
paauonuauu // CUCTeMBI U CpeACTBa CBA3M, TeneBuaeHus u paguosemanus. 2008. Ne 1. C. 62—-68.
EDN ITDHKV.

60

Informatics, computer engineering and control



Ne 4-2025. Bectuuk CII6 yn-ta I'TIC MUC Poccun http://journals.igps.ru

10. Asopuukos C.B., IsopaukoB C.C., [lmennynnkoB A.B. AnmapaTt aHaim3a 4acTOTHOTO
pecypca uid pexuma TMCeBIOCTy4YallHOW mepecTpoiiku pabodeit wactoTtsl // MHbopMannoHHO-
ynpasisrone cuctembl. 2019. Ne 4 (101). C. 62—-68. DOI: 10.31799/1684-8853-2019-4-62-68.
EDN VUYYFO.

11. 3ammTa OT CTPYKTYpHBIX IIOMEX paJMOKAHAJIOB C YaCTOTHOW MAaHUMYJSIHEeH /
C.B. /IBopuukoB [u nap.] / Unpopmanuonusie texHonoruu. 2017. T. 23. Ne 3. C. 193-198.
EDN YHCWCR.

12. bepman A.®., Huxomaiiuyk O.A., IlaBioB A.M. TeopeTHKO-UIPOBOM aIropuT™M
(hopMHPOBaHHS CETH, YYHTHIBAIONIUN B3aWMHBIE TOMeXH y370B // IlaTtHaamaras Ham. KoHQ.
M0 HWCKYCCTBEHHOMY MWHTEIEKTY C MEXIyHap. ydactueM: Tp. KoH(.: B 3-x T. CMOIEHCK:
YHuusepcyMm, 2016. C. 311-318. EDN WZOVRZ.

13. CpaBuutenbHas 3(h(PEeKTUBHOCTH COTOBBIX CHCTEM CBS3H, HCIONB3YIOMIUX aAANTUBHYIO
MOJYJISIIIUIO ¥ KOJUPOBAHMWE, M CHCTeM ¢ ynpasieHueM momHocteio / J[JI.H. bean [u np.] //
W3Bectust Boicimx y4yeOHbIX 3aBeneHuil. Pammodusuka. 2001. T. 44. Ne 12. C. 1050-1061.
EDN AXEBER.

14.TOCT P 53111-2008. VYcroiluuBocTh (YyHKIMOHUPOBAHUS CETH CBA3M OOLIETO
nosip30BaHus. TpeboBaHus U MeTOAbI TpoBepKu. JlocTyn u3 uHpopM.-ipaBoBoro noprana «I'apan.

15. IBopuukoB C.B., ITmennunukos A.B., Manaeuko C.C. IlomexoycroiuuBasi MOJENb
curnasia KAM-16 ¢ tpancdopmupoBanHbiM co3Be3aueM // MHpopmannonnsie TexHomoruu. 2015.
T.21. Ne 9. C. 685-689. EDN UMHSMF.

16. Kpyrmuko C.B., ®wmmuenko W.B., 3amuzko A.}O. CrocoObl MOBBIIIEHUS
YCTOWYMBOCTH TEIIEKOMMYHHUKAIMOHHOMN CETH CIEIUAIbHOTO HA3HAUYECHHUS K BO3JICHCTBUIO BHEITHUX
nectabunm3upyromux ¢aktopoB // BectHuk Axagemun BoeHHbIX Hayk. 2018. Ne 4 (65).
C. 141-153.EDN XRFOXC.

17.Tenspman  T.D., TlupxaBka A.l. KosddunueHnt omnepaTuBHON TOTOBHOCTH
cnyTHUKOBBIX cereil cBsa3u // Russian Technological Journal. 2022. T. 10. Ne 1. C. 35-40.
DOI: 10.32362/2500-316X-2022-10-1-35-40. EDN KVSYFM.

18. Meroauka TpaHchopMalui CUTHAIBHOTO co3Be3nus curHaia KAM-16 ¢ usmeHeHuem
ero ¢opmel / A.FO. I'yxBa [u ap.] // Dnekrpocssizb. 2015. Ne 2. C. 28-31. EDN TIRREJ.

19. ®oxun A.b. Merton pacuera BEpOSITHOCTEH CBSI3HOCTH (KO3 (UIIMEHTOB TOTOBHOCTH)
TENIEKOMMYHHUKAIIMOHHOW CETH, MO/ICPKUBAIOLIEH MEXaHU3MbI 00€CTIEYeHUs 0TKa30yCTOHYNBOCTH //
Nudopmanmonnsie cuctemsl u TexHomorun. 2023. Ne 4 (138). C. 83-91. EDN CWQIJBV.

20. bapkoBa WM.B., Hukymmua T.B. ABromaru3upoBaHHBIH pacueT Kod(p¢uIeHTa
TOTOBHOCTH cOeAuHEHUN MaructpanbHbix ceted // T-Comm: TerekoMMyHUKAIIMd W TPaHCIOPT.
2013.T.7.Ne 7. C. 9-11. EDN RLTAGB.

21. Muros JI.A. @opmMyisl 111 OBICTPOTO pacueTa BEPOSITHOCTH CBSI3HOCTH TOJIMHOXKECTBA
BepiIuH B rpadax HeOonbIoil pazmeproctu // [Ipobnemsr uapopmaruku. 2010. Ne 2 (6). C. 10-17.
EDN ONKJWV.

22. Nemonynsimus curHanoB ODT Ha ocHoBe amantuBHOro nopora / C.B. JIBopaukos [u ap.] //
Bomnpocsl paguosnexktponuku. Cep.: Texnuka tenesuaenus. 2013. Ne 2. C. 90-97. EDN TFTIET.

23. IsopaukoB C.B., Mapkos E.B., Manomu 3.A. IloBbillieHHE MOMEXO03aIIMILIEHHOCTH
nepenay JAEKaMETPOBBIX pPaJMOKaHAJIOB B YCIOBUSX HempeaHamepeHHbIXx mnomex // T-Comm:
Tenexommynukanuu u Tpancnopt. 2021. T. 15. Ne 6. C. 4-9. DOI: 10.36724/2072-8735-2021-15-
6-4-9. EDN KHPWMU.

24. Ouenka BnusiHus cBOicTB curHana PRS LTE Ha TOYHOCTH TO3UIIMOHWUPOBAaHUS /
C.B. IBopuukoB [u np.] // Bonpocsr panguosnektponuku. Cep.: Texnuka teneBunaeHus. 2017. Ne 4.
C.94-103. EDN YQWNLIJ.

25. XKnanosa .M., JIsopauxoB C.C., /IsopaukoB C.B. O6HapyxeHue aHomanuii Tpaduka
Ha OCHOBE 00paboTKM MX (pedMOBBIX BelBieT-ipeoOpasoBanuil // Tpyasl yueOHbIX 3aBeJeHUN
cBszu. 2024. T. 10. Ne 5. C. 14-23. DOI: 10.31854/1813-324X-2024-10-5-14-23. EDN BJFZSE.

61

I/IH(I)OpMaTI/IKa, BbIYHCJIWUTCIIbHAs TCXHUKA U YIIPABJICHUC



Ne 4-2025. Vestnik S.-Petersb. un-ty of State fire service of EMERCOM of Russia http://journals.igps.ru

References

1. Simonov K.M., Nikityuk M.Yu. Analiz vedeniya avarijno-spasatelnyh rabot
spasatel'nymi voinskimi formirovaniyami MChS Rossii v usloviyah voennyh konfliktov //
Problemy obespecheniya obshchestvennoj bezopasnosti: teoriya, istoriya, praktika: materialy
Mezhdunar. nauch. konf. Moskva, 2024. S. 66-73. EDN CIYOCQ.

2. Dobryakova E.I. Issledovanie zakonomernostej raboty podrazdelenij MChS v usloviyah
voennogo konflikta // Nauchnyj vestnik NIIGD Respirator. 2024. Ne 1 (61). S. 106-117.
EDN UXUOAN.

3. Avtomatizaciya procedur obnaruzheniya lesnyh pozharov po rezul'tatam obrabotki video /
D.V. Vasil'eva [i dr.] // Nauchno-analiticheskij zhurnal «Vestnik Sankt-Peterburgskogo universiteta
Gosudarstvennoj protivopozharnoj sluzhby MCHS Rossii». 2023. Ne 4. S. 47-58.
DOI: 10.61260/2218-130X-2024-2023-4-47-58. EDN TQYCOIL.

4. Sovershenstvovanie taktiki dejstvij spasatel'nyh voinskih formirovanij (SVF)
MCHS Rossii: sb. trudov HHXI Mezhdunar. nauch.-prakt. konf. Himki, 2021. 119 s.
EDN KXXBMJ.

5. Miroshnikov V.I., Budko P.A., Zhukov G.A. Sostavnoj trakt dovedeniya informacii
do robototekhnicheskih kompleksov v severnyh moryah // Tekhnika sredstv svyazi. 2019.
Ne 3 (147). S. 2-27. EDN YSMMPG.

6. Dvornikov S.V., Markov E.V., Manoshi E.A. Povyshenie pomekhozashchishchennosti
peredach dekametrovyh radiokanalov v usloviyah neprednamerennyh pomekh // T-Comm:
Telekommunikacii i transport. 2021. T. 15. Ne 6. S. 4-9. DOI: 10.36724/2072-8735-2021-15-6-4-9.
EDN KHPWMU.

7. Petrieva O.V. Elektromagnitnaya zashchishchennost' UKV 1 trankingovoj radiosvyazi
v usloviyah vzaimnyh neprednamerennyh pomekh // Aktual'nye nauchnye issledovaniya
v sovremennom mire. 2021. Ne 9-1(77). S. 93-98. EDN UZWDAK.

8. Ob utverzhdenii i vvedenii v dejstvie Rukovodstva po radiosvyazi Ministerstva Rossijskoj
Federacii po delam grazhdanskoj oborony, chrezvychajnym situaciyam i likvidacii posledstvij
stihijnyh bedstvij: prikaz MChS Rossii ot 26 dek. 2018 g. Ne 633. Dostup iz sprav.-pravovogo
portala «Garant».

9. Stepanov L.A. Energeticheskie sootnosheniya v sostavnoj integrirovannoj radiolinii //
Sistemy 1 sredstva svyazi, televideniya i radioveshchaniya. 2008. Ne 1. S. 62—68. EDN ITDHKV.

10. Dvornikov S.V., Dvornikov S.S., Pshenichnikov A.V. Apparat analiza chastotnogo
resursa dlya rezhima psevdosluchajnoj perestrojki rabochej chastoty // Informacionno-
upravlyayushchie sistemy. 2019. Ne 4 (101). S. 62-68. DOI: 10.31799/1684-8853-2019-4-62-68.
EDN VUYYFO.

11. Zashchita ot strukturnyh pomekh radiokanalov s chastotnoj manipulyaciej /
S.V. Dvornikov [i dr.] // Informacionnye tekhnologii. 2017. T. 23. Ne 3. S. 193-198. EDN YHCWCR.

12. Berman A.F., Nikolajchuk O.A., Pavlov A.l. Teoretiko-igrovoj algoritm formirovaniya
seti, uchityvayushchij vzaimnye pomekhi uzlov // Pyatnadcataya nac. konf. po iskusstvennomu
intellektu s mezhdunar. uchastiem: tr. konf.: v 3-h t. Smolensk: Universum, 2016. S. 311-318.
EDN WZOVRZ.

13. Sravnitel'naya effektivnost' sotovyh sistem svyazi, ispol'zuyushchih adaptivnuyu
modulyaciyu 1 kodirovanie, i sistem s upravleniem moshchnost'yu / D.D.N. Bevan [i dr.] // Izvestiya
vysshih uchebnyh zavedenij. Radiofizika. 2001. T. 44. Ne 12. S. 1050-1061. EDN AXEBER.

14. GOST R 53111-2008. Ustojchivost' funkcionirovaniya seti svyazi obshchego
pol'zovaniya. Trebovaniya i metody proverki. Dostup iz inform.-pravovogo portala «Garant.

15. Dvornikov S.V., Pshenichnikov A.V., Manaenko S.S. Pomekhoustojchivaya model'
signala KAM-16 s transformirovannym sozvezdiem // Informacionnye tekhnologii. 2015. T. 21.
Ne 9. S. 685-689. EDN UMHSMF.

16. Kruglikov S.V., Filipchenko 1.V., Zalizko A.Yu. Sposoby povysheniya ustojchivosti
telekommunikacionnoj  seti  special'nogo  naznacheniya k  vozdejstviyu  vneshnih
destabiliziruyushchih faktorov // Vestnik Akademii voennyh nauk. 2018. Ne 4 (65). S. 141-153.
EDN XRFOXC.

62

Informatics, computer engineering and control



Ne 4-2025. Bectuuk CII6 yn-ta I'TIC MUC Poccun http://journals.igps.ru

17. Gel'tman T.E., Pirhavka A.P. Koefficient operativnoj gotovnosti sputnikovyh setej
svyazi // Russian Technological Journal. 2022. T. 10. Ne 1. S. 35-40. DOI: 10.32362/2500-316X-
2022-10-1-35-40. EDN KVSYFM.

18. Metodika transformacii cignal'nogo sozvezdiya signala KAM-16 s izmeneniem ego
formy / A.Yu. Guzhva [i dr.] // Elektrosvyaz'. 2015. Ne 2. S. 28-31. EDN TIRREJ.

19. Fokin A.B. Metod rascheta veroyatnostej svyaznosti (koefficientov gotovnosti)
telekommunikacionnoj seti, podderzhivayushchej mekhanizmy obespecheniya otkazoustojchivosti //
Informacionnye sistemy i tekhnologii. 2023. Ne 4 (138). S. 83-91. EDN CWQIJBV.

20. Barkova I.V., Nikushina T.V. Avtomatizirovannyj raschet koefficienta gotovnosti
soedinenij magistral'nyh setej / T-Comm: Telekommunikacii i transport. 2013. T. 7. Ne 7. S. 9-11.
EDN RLTAGB.

21. Migov D.A. Formuly dlya bystrogo rascheta veroyatnosti svyaznosti podmnozhestva
vershin v grafah nebol'shoj razmernosti // Problemy informatiki. 2010. Ne 2 (6). S. 10-17.
EDN ONKJWV.

22. Demodulyaciya signalov OFT na osnove adaptivnogo poroga / S.V. Dvornikov [i dr.] //
Voprosy radioelektroniki. Ser.: Tekhnika televideniya. 2013. Ne 2. S. 90-97. EDN TFTIET.

23. Dvornikov S.V., Markov E.V., Manoshi E.A. Povyshenie pomekhozashchishchennosti
peredach dekametrovyh radiokanalov v usloviyah neprednamerennyh pomekh // T-Comm:
Telekommunikacii i transport. 2021. T. 15. Ne 6. S. 4-9. DOI: 10.36724/2072-8735-2021-15-6-4-9.
EDN KHPWMU.

24. Ocenka vliyaniya svojstv signala PRS LTE na tochnost' pozicionirovaniya /
S.V. Dvornikov [i dr.] // Voprosy radioelektroniki. Ser.: Tekhnika televideniya. 2017. Ne 4.
S. 94-103. EDN YQWNLIJ.

25. Zhdanova I[.M., Dvornikov S.S., Dvornikov S.V. Obnaruzhenie anomalij trafika
na osnove obrabotki ih frejmovyh vejvlet-preobrazovanij // Trudy uchebnyh zavedenij svyazi. 2024.
T. 10. Ne 5. S. 14-23. DOI: 10.31854/1813-324X-2024-10-5-14-23. EDN BJFZSE.

63

I/IH(I)OpMaTI/IKa, BbIYHCJIWUTCIIbHAs TCXHUKA U YIIPABJICHUC



Ne 4-2025. Vestnik S.-Petersb. un-ty of State fire service of EMERCOM of Russia http://journals.igps.ru

HNudopmanus o crarbe:
Cratbs noctymnmia B peaakiuio: 18.09.2025; oqodpena mocie pernensuponanust: 01.11.2025;
npuHATa K myonukamuu: 05.11.2025

Information about the article:
The article was submitted to the editorial office: 18.09.2025; approved after review: 01.11.2025;
accepted for publication: 05.11.2025

Ungopmayus 06 aemopax.:

JABopuukoB Cepreii BuktopoBuu, npodeccop kadenpbl KOHCTPYHUPOBAHUS U TEXHOIOTUH BIIEKTPOHHBIX
n JasepHbIX cpeactB CaHkT-IleTepOyprckoro rocyiapCTBEHHOTO YHUBEPCHUTETa a3pOKOCMHYECKOTO
mpubopoctpoenus (190000, Cankr-IletepOypr, yi. bonbimas Mopckas, 1. 67, mut. A), mpodeccop Boennoit
akamemun cBs3m uM. C.M. bynennoro (194064, Canmkt-Ilerepbypr, Tuxopernkwii mp., m. 3), AOKTOp
TEXHUYECKUX Hayk, mpodeccop, e-mail: practicdsv@yandex.ru, https://orcid.org/0000-0002-4889-0001,
SPIN-koz: 7109-9590

Hagumue Cepreii Ajnexcanaposud, npodeccop 41 xadenpsl «Opranm3aiuu cBs3M» BoeHHOH akameMun
csizu uM. C.M. Byznennoro (194064, Cankr-IletepOypr, Tuxopeukuit mp., 1. 3), KaHIUAAT BOSHHBIX HAYK,
JoLIeHT, e-mail: chesstar@mail.ru, https://orcid.org/0009-0006-1209-742X, SPIN-kox: 1950-2714

Hp3a Anacracus HukosaeBHa, anproHKT 41 kadenper «Opranusanuu cBs3w» BoeHHOI akaneMuu CBS3U
mM. C.M. bynennoro (194064, Cankr-IletepOypr, Tuxoperkuit mp., 1. 3), e-mail: irzaanastasia@yandex.ru,
https://orcid.org/0009-0004-5360-8252, SPIN-kox: 2576-7619

BacunseBa Jluna BaagmmmpoBHa, crapmuii mpemogaBarenbh Kadeapbl PaIdOTEXHHUYECKUX CHCTEM
WHCTUTYTa  PAJAHOTEXHUKH W  HWHOOKOMMYHHUKAIMOHHBIX  TexHojormi  Cankr-IlerepOyprckoro
rOCYJJApCTBEHHOTO YHUBEpPCUTETa a’pokocMuueckoro mnpubdopocrpoerus (190000, Cankt-IlerepOypr,
yi. bonpmas Mopckas, 1. 67, mut. A), e-mail: dolli.dina@mail.ru, https://orcid.org/0009-0009-5343-3356,
SPIN-kox: 4166-7299

Information about authors:

Dvornikov Sergey V., professor of the department of design and technologies of electronic and laser means
of Saint Petersburg State University of Aerospace Instrumentation (190000, Saint-Petersburg, Bolshaya
Morskaya st., 67A), professor of Military Telecommunication Academy named after the Soviet Union
Marshal Budienny S.M. (194064, Saint-Petersburg, Tikhoretsky ave., 3), doctor of technical sciences,
professor, e-mail: practicdsv@yandex.ru, https://orcid.org/0000-0002-4889-0001, SPIN: 7109-9590
Padishin Sergey A., professor of department of communications Ne 41 of Military Telecommunication
Academy named after the Soviet Union Marshal Budienny S.M. (194064, Saint-Petersburg,
Tikhoretsky ave., 3), candidate of military sciences, associate professor, e-mail: chesstar@mail.ru,
https://orcid.org/0009-0006-1209-742X, SPIN: 1950-2714

Irza Anastasiya N., adjunct of department of communications Ne 41 of Military Telecommunication
Academy named after the Soviet Union Marshal Budienny S.M. (194064, Saint-Petersburg,
Tikhoretsky ave., 3), e-mail: irzaanastasia@yandex.ru, https://orcid.org/0009-0004-5360-8252, SPIN: 2576-7619
Vasilieva Dina V., senior lecturer of the department of radio engineering of institute of radio engineering
and infocommunication technologies of Saint Petersburg State University of Aerospace Instrumentation
(190000, Saint-Petersburg, Bolshaya Morskaya st., 67, lit. A), e-mail: dolli.dina@mail.ru,
https://orcid.org/0009-0009-5343-3356, SPIN: 4166-7299

64

Informatics, computer engineering and control



