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MUHHCTEPCTBO [IU®POBOT'O PASBUTHSA, CBSI3H U MACCOBBIX KOMMYHUKAIIANA POCCACKOM ®EJIEPALINA
®EJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ)KETHOE OBPA30OBATEJIbHOE YUYPEXJEHUE
BBICIIET'O OBPA3OBAHUSA
«CABAPCKW TOCYTAPCTBEHHBII YHUBEPCUTET TEJTEKOMMYHUKAIINA 1 HH®OPMATHAKW»
(CuoI'yTH)
YPAJIbCKUI TEXHUYECKHAMA MTHCTUTYT CBSI3A U HHOOPMATHUKHU (PUATIUAJ) B r. ExaTepunoypre
(YpTHCH CuoI'YTH)

NHPOPMAIIMOHHOE ITMCBMO

a

YpanbcKkuii TeXHUYEeCKUm MHCTUTYT cBA3U U uHPopmaTuku (punman) reoy BO
«CUbUpPCKNiA rocyaapcTBeHHbIN YHUBEPCUTET TENEKOMMYHUKaUUi U UHGOPMaTUKN»
B r. EKatepuH6bypre (YpTUCU Cn6I'YTU) 29 ausapa 2025 roaa
nposogut V MeXXAyHapoAHYI0 HayYHO-NPAKTUUYECKYIO KOHepeHL U0

«UHOOKOMMYHUKALUUNOHHDbIE TEXHONTOIUMA:
AKTYANIbHbIE BOMPOCbI LUPPOBOMN SKOHOMMUKU »

YPAABCKNN TEXHNYECKMNIA
MHCTUTYT CBSI3U
M MHPOPMATUKI

Mpu noaaepxKe:
=  (CubupcKoro rocygsapCTBEHHOIO YHMBEPCUMTETA TENEKOMMYHMKALMA U UHOOPMATUKM
(CnbryTH), r. HoBocmbupck,
®  YpanbCKOro rocyAapCTBeHHOro yHmMBepcuteta nytei coobuweHuns (Ypryrnc), r. Ekatepunoypr.

MecTo npoBeaeHus: r. EKatepuHbypr, yn. MenbHukoBa, 50.

HayuHble HanpaBneHusa:
» PapMo3aneKTpoHMKa, pagMoTeXHMKa U CUCTEMbI CBA3M;
» WHbopmaThKa 1 BbIMUCIUTENIbHASA TEXHUKA;
» JKOHOMWKa 1 obpasoBaHue B LMbPOBOM MUpe.

Paboune a3bIKK: PYCCKUI, aHTTMNCKUIA
dopma yyactma: oUCTaHLMOHHOE BbICTYM/IEHME C AOKNAA0M Ha CEKUMM, NyBAMKaLMA HAy4HOW CTaTbK
dopmar yyactua: B ANCTaHUMOHHOM PpopmaTe on-line

DaTbl u cobbiTuA:

01.11.2024 — 27.01.2025: Peructpayma yyacTHUKoB (28.01.25 perucrpaumna OKOHYEHa)

01.11.2024 — 27.01.2025: MNpuem csegeHuit 0 AoKAagax U UHGOPMALMOHHDbIX KapT YYacTHUKOB
(27.01.2025 okoHuYaHMe Npuema A0KNa[08B U MHGOPMALMOHHBIX KapT YYaCTHUKOB)

28.01.2025: OKOH4YaHKe 3KCNepTHOro oT6opa, peueH3npPoBaHUA cTaTei

28.01.2025 — OT60p AOKNAA0B ANA GOPMUPOBaHUA NPOrpaMmmbl KOHpepeHuUmn

29.01.2025: PasmelleHue Ha caidTe WWW.Uisi.ru nporpammbl KOH$epeHLUn

29.01.2025: NposeaeHue V MexayHapoaHoOU KOHpepeHuUm

OTBeTCTBEHHDbIA CeKpeTapb KOoHpepeHuuu: Kapavaposa MapuHa [eTpoBHA, KOHT. Ten.: +7
(343) 305-30-66, 006. 91-27, aneKTpoHHas noyta kmp@urtisi.ru

K y4yactuio B \ MexayHapoaHoM Hay4YHO-NPaKTUYECKOM KOHdepeHunu
«MHGOKOMMYHUKALMOHHbIE  TEXHO/IOTMWU:  aKTyasibHble  BOMPOCbI  UUMOPOBON  IKOHOMUKUY
npUraawWwatoTea cTyaeHTol 6akanaBpmaTta, MarnucTpaTypbl; acNMPaHTbI; CrewmManncTol, paboTtatowme B


http://www.uisi.ru/
mailto:kmp@urtisi.ru

061aCTN COBPEMEHHbIX TEXHONOTUI CBA3U, MHPOPMALMOHHbIX TEXHOIOTUIA 06paboTKM MHPOopMaLUN,
NHPOKOMMYHMKALMOHHBIX TEXHONOTUIA B Chepe 3SKOHOMUKM NpeanpuaTMii  CBA3K; HaydHo-
negarornyeckne paboTHUKM, NPOABAAIOLWME UHTEPEC K PaCCMaTPUBAEMbIM BOMPOCaM.

OprkomuTeT KOHbEPEHLMN HaXOANTCA MO agpecy:

Opuanueckunii agpec: 620109, Poccus, r. EKaTepuHbypr, yn. PenuHa, a. 15.
dakTnueckmni agpec: 620109, Poccus, r. Ekatepunbypr, yn. MenbHukosa 4. 50.
KoHTaKTHbIN TenedoH: +7 (343) 305-30-66, 006. 91-27.

VYyaactauku V MHIIK nomxHbI 3an01HATE HHYOPMAIIMOHHYIO0 KapTy y4dactHuKa (IIpumoxxenue
1) Ha caiite http://www.uisi.ru/uisi/science/konference.php Bo Bkmagke «V MexkayHapoaHas
HAY4YHO-NIpaKkTHYecKkasd KoH(pepeHunss «MHPOKOMMYHUKALMOHHBbIC TEXHOJOTHH: AKTyajbHbIE
BoNpochl U(ppoBoii >koHoMuMKH» (29 suBaps 2025 roma)» u Bbicdath ee mo e-mail:
kmp@urtisi.ru mgo 27 ssuBapst 2025 roxa.

MaTepuanbl cTaTel (4OKNAAO0B) TaKKe NPOCMM HAMpPaBAATb B 3/IEKTPOHHOM BMAe Ha e-mail:
kmp@urtisi.ru go 27 ausapsa 2025 roga.

OnybnnKoBaHWe cTaTelr B COOpPHMKE Hay4yHbIX TPYAOB M pasmelieHMe B Poccuiickomn
MHOOPMALMOHHO — aHanuMTMYeckon 6ase HayyHoro umtuposaHus PUHLL 6ecnnatHoe. Bce cTaTbu
nNy6NKYIOTCA B aBTOPCKOWN peaakumm.

Ons  nybnukaumm maTepuanoB B COOPHUKE Hay4yHbIX TPyAOB KOHbepeHuMn aBTopam
Heobxo4MMO NpeAcTaBUTb IKCMNEPTHOE 3aKAYEeHWEe O BO3MOMKHOCTM onyb6/aMKoBaHMA cTaTel B
OTKpbITOM neyatn (MpunoxkeHue 2). IKCNEPTHOE 3aK/OYEHUE MPUKPENASETCA B CKAaHMPOBAHHOM
BMAE K 3aABKe, nuMbo Hanpasndetrca Ha e-mail oprkomuteta V  MexXAyHApOAHOMW HayyHO-
npakTMyeckon koHdepeHumnn kmp@urtisi.ru.

TPEGOBAHUA K O®POPM/IEHUIO HAYYHbIX CTATEN:

= [lonycTumbin 06bem cTaten — 40 5 cTp. popmara A4.

= CraTbA [AO0/)KHa uMMeTb (B nopsake cneposanua): WHuumanbl, damunmna astopa(os),
3arnaBue, HasBaHMe BYy3a C YKa3aHMEM ropoZa M CTpaHbl, K/loYeBble C/10Ba, aHHOTaLMIO (He meHee 5-
7 CTPOK), OCHOBHYIO YacTb A0KNaAa ([0MKHA copeprkaTb NMOCTaHOBKY 3aZayu, pesynbTaTbl paboThl,
aHaNN3 NONYYEHHbIX Pe3y/IbTaToB), CMIUCOK IUTEPATYPbI.

= ®UNO aBTOpa(oB), 3arnaBMe, Ha3BaHMEe BY3a, K/OYEBbIE C/10BA, aHHOTAUMA AOJIXKHbI ObiTb
nepeBeeHbl Ha aHT/IMNCKUIA A3bIK.

=  (dopmart TekcTa: TeKCToBbIN peaakTop Word (nt0b6as Bepcus).

= [lpu Habope TeKCTa UCMO/Ib30BaTh CAeAytoLMe YCTAaHOBKU:

. WpundTt — Times New Roman;

. Kernb wpudta — 12 pt (g8 Tabamy — 10 pt);

. NHTepBan — ogMHapHbIN;

. Mona: sepxHee — 1 cm, nesoe — 2,5 cm; npasoe — 1 cm, HUXKHee — 1 cm;

. ABTOMATU4YeCKaa pPacCTaHOBKAa MepeHOoCoB, LWMPUHA 30Hbl nepeHoca — 0,25 cm ¢
orpaHu4yeHnem Tpex nepeHocoB noapas;

. BbipaBHUBaHMe MO LWMPUHE CTPOKMU;

. AbB3aL, — oTcTyn nepBoi CTPoKMU — 10 mm;

. NHuumnanel n amumnmm aBTopos Yepes 3anATyto, No NPaBoOMy Kpato;

. 3aron0BOK (Ha3BaHMe cTaTbK) - BCe OYKBbI MPOMUCHbIE XUPHbIE, MO LEHTPY;

. HasBaHuMe By3a — 00bIYHbIN WPKUDT, MO LEHTPY;

. AHHOTAUMA M KAlo4veBble CcnoBa OGOPMAAIOTCA OTAENbHbIMM ab3auamu A0 Hadvana
OCHOBHOTO TEKCTa;

. PUCyHKM 1 Tabanubl A0MKHbI UMeTb noanuck (Puc. 1. HasBaHue pucyHKa; Tabauua 1.

HasBaHue Tabnnubl (BbipaBHMBaHMe no ueHTpy)). LpudTt Times New Roman, 10 pt;
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. dopmynbl cnepyet HabupaTb B peaaktope ¢opmyn Microsoft Equation. Pasmep
CMMBOJIOB [O/I)KEH COOTBETCTBOBATb MPMHATBIM MO YMONYAHMIO 3HAYEHMAM OCHOBHOFO TEeKCTa.
HymepytoTca TonbKo Te GopmMy/bl, Ha KOTOpble eCTb CCbIIKK B TeKcTe. CKBO3HAA Hymepauma ¢opmyn
BbINOJIHAETCA MO BCeMY TEKCTY AOK/AaZa Mo NpaBoOMy Kpato nevyaTtHoro nons. ®opmynbl HymepyoT B
KPYrAbiX CKOOKax.

= Hanunume cnmncka nantepaTypbl Uam bubnmorpadpuyeckoro cnmcka o6s3aTesibHO.

= Hanuume CCbINIOK NO TEKCTY Ha inTepaTypy (bnbanorpaduryecknii ICTOYHUK) 065A3aTeNbHO.

= CrygeHTam 6akanaBpuaTta, MarncTpaTypbl, aCNMPaAHTYPbl HEOHXOAMMO COr/acoBaTb CTaTbio
CO CBOMM Hay4YHbIM PYKOBOAUTENEM, BHECTU €r0 AaHHble B UHGOPMALMOHHYIO KapTy y4acTHUKA.

= Ko/MyecTBo cTaTen o4HOro aBTopa orpaHUYeHo — He 6osiee 3-x cTaTei B O4HOM COOPHUKe.

= Ko/1M4ecTBO aBTOPOB OAHOM CTaTbM B COOPHUKE OrpaHMYEHOo — He 6onee 3-X YesioBeK.

= CTaTbW, NOCTYNMBLUME B OPrKOMUTET KOHbEPEHLMN AnA NybaMKaumm 1M pasmelleHus B b6ase
PUHLL, npoiiayT npoBepKy Ha 06bEM 3aMMCTBOBAHMA NPOrpamMmmon AHTMNAArnar.

= EC/In pyKOBOAMTENb HE BK/KOYEH B aBTOPbI Ny6AMKaLMK, TO HEOHXOAMMO BMECTe CO CTaTbew

NPUCNaTb OT3bIB PYKOBOAMTENA HA CTATbHO.
= [lonycKaemblii NPOLLEHT CAaMOLUTUPOBaHUSA B pasaene «CnMcok nTepaTypbi» He 6onee 30%.

NONYYEHUE CEPTUPUKATA YYACTHUKA KOHPEPEHLNU

e CeptudumKkat y4yactHMKka MHIMK nonayyatoT y4acTHMKKM, BbICTYNUBLIME C  AOKNaAamu
(npeseHTauMAMM) HaA nNAeHapHOM 3acefaHuM W (MAKM) Ha  3acefaHuM  CeKUMW  COTIacHO
yCTaHOBNEHHOMY dOpMaTy NPoBeAeHNA KOHepeHLUM.

o CKaH-Konua cepTUdMKaTa y4acTHMKa BbicblnaeTca y4acTHUKY MHIK no e-mail.

e OpurnHan fOKyMeHTa BbicblnaeTca y4acTHUKY MHIK no noure.

M3OAHUE MATEPUANNIOB KOHPEPEHLIUN

= 1o uToram KoHdpepeHUNM U34aeTCA 3IEKTPOHHbIA COOPHMK Hay4YHbIX TPYA0B KOHbepeHumn. B
3NEKTPOHHbIN COOPHUK MaTepuanoB KOHMEpeHUMU BXOAAT AOKNAAbl YYaCTHUKOB KOHdepeHuuw,
KOTOpble MPOWAN peLeH3MpoBaHWEe B pPamMKax paboTbl CeKUM M MNOAYYMIU PEeKOMeHZALUMIo
oprkomuteTta MHIK K nsgaHuio.

= COOpPHMK Hay4dHbIX TPYAOB KOHGdEpPEeHUMU nocTaTelHo pa3mellaetca B Poccuitckon base
Hay4yHoro umtuposaHmna PUHLL,.

= CTaTbM, MNpeAcCTaBNeHHble No34Hee AaTbl  3aBepleHuA npuema  AOKNajoB, He
paccMmaTpuBatoTCA.

B cnyyae HeCOOTBETCTBUSI CTaTbM Tpe60oBaHMAM K O(OPMJIEHUIO HaYyUHbIX
cTaTei, HeCoOTBEeTCTBUSA TeMaTUKe M Hay4yHOMY HanpaB/ieHUI0 KOHdepeHUuuu
OpPrkOMUTET OcCTaBJiIfeT 3a co60ii nNpaBo OTKJ/IOHUTb NpeAcCTaBJIEHHble K
ny6nmkauum marepmanbl.

OBPA3EL OPOPM/IEHUA CTATbU:




A.B. Iletpos, I.B. Kycaiikun

OB30P METOJOB PACIIO3BHABAHUSA ®OPMATA MOAYJALINUN CUT'HAJIA B
CUCTEMAX IIEPEJAYN UTHOOPMAILINHN

VYpanbCckuil TeXHUYECKUI MHCTUTYT CBsi3u 1 uHpopmatuku (punuan) PI'BOY BO «Cubupckuit
roCyJIapCTBEHHbIN YHUBEPCUTET TEICKOMMYHHUKAaMKA U UH(pOpMaTUKK» B I'. EkarepunOypre
(YpTUCHU Cubl'YTN), Poccus

KitoueBbie ciioBa: MOIyJsLUS, CUTHAJIBHOE CO3BE3/ME, paclO3HABaHME BUAA MOIYJIALINH,
HelpoceTH, kKapThl KoxoHeHa.

B cratbe mpencraBieHbl OCHOBHBIE METOJbI aBTOMATUYECKOTO HHU(PPOBOTO pacro3HaBaHUS
MOAYJSILIMA CUTHAjda, B TOM 4YHUCJE: METOJ PACMO3HAaBaHUS MO CHUTHAJBHOMY CO3BE3JIUI0 U €ro
yIydllleHHass BepcHsi, HCIoyb3yomas KkapTel KoxoHeHa; MeTol paclo3HaBaHHUS C IOMOIIBIO
KyMYJSIHTOB BBICOKOTO TOpsJKa; HeWpocereBoil Meton. Ilpoemen o0630p pabot, comepkammx
OIHCaHUe Pe3yIbTATOB UCCIICJOBAHHUM STUX METOJIOB, a TAK)KE UX CPABHUTEIBHBIN aHATH3.

A.V. Bizyaev, D.V. Kusaykin

OVERVIEW OF METHODS FOR RECOGNIZING THE TYPE OF SIGNAL
MODULATION IN INFORMATION TRANSMISSION SYSTEMS

Ural Technical Institute of Communications and Informatics (branch) of the Siberian State
University of Telecommunications and Informatics in Yekaterinburg (UrTISI SibGUT]I), Russia

Keywords: modulation, signal constellation, recognition of the type of modulation, neural
network, Kohonen map.

The article presents the basic methods of automatic digital recognition of signal modulations,
including: the signal constellation recognition method and its improved version using Kohonen cards;
recognition method using high-order cumulants; neural network method. A review of the works
containing a description of the research results of these methods, as well as their comparative analysis,
is carried out.

[lepenaua curxana B cUCTEMax CBSI3M BCETJa CONPOBOXKAACTCS MOMEXAMH M HCKaXCHUSIMU,
KOTOpPBIE BHOCUT cpefa nepenayu. s MUHUMU3alUY IIOMEX IPUMEHSIOT Pa3IMYHbIE TIOJXOAbI, B TOM
qlyclie  MCMONb3YIOT  pa3iuuHble  (opMarbl  MOAYJSIMH,  KOTOpPblE  HMEIT  pa3Hylo
MIOMEX0YCTOMYMBOCTh. 32 BCIO MCTOPHUIO TEIEKOMMYHHKALUH ObUIO MPUAYMAHO MHOXECTBO BHUJIOB
Monaymsiuuii. Ha mepBbIX mopax deIoBEUECTBY XBaTaJllo aHAJIOIOBBIX CHCTEM, pa3HooOpasue
MOJIyJTUPOBaHHbBIX CUTHAJIOB B KOTOPBIX ObLIO HE CTOJb BeduKO. C pa3BUTHEM TEXHOJOTHH Ha CMEHY
aHAJIOTOBOM  MOAYJALMI mpuiuia IuU@poBas, KOTOpas IO3BOJWIA 3HAYUTEIBHO YBEIMUYUTH
MPOMYCKHYIO CIIOCOOHOCTD U IaIbHOCTD NIepeay CUCTEM CBS3H.
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NHO®OPMALNUNOHHASA KAPTA YYACTHMUMKA (dopmar doc, docx)

JlaHHbIe aBTOpA

Pycckuii si3bIK

AHTIIUUCKUN A3BIK

damuus

Nmsa

OT1uecTBO

Opranuzanus/rpynmna

Anpec opranuzanuu
(IOYTOBBIN UHJIEKC, CTPaHa,
ropoj, yJuiia, HoMep Joma)

B 00paTHOM TOPSAKE
(HOMep noMa, yiuia,
ropo, CTpaHa, IOYTOBbIN
HHJICKC)

HasBanue nokiana

HayuHoe Hanpasiienue (13
MH(OPMAIMOHHOTO
MUChbMa, CM. CTp. 1)

JIOJDKHOCTB

VY4yeHad cTerneHb

Y4yeHoe 3BaHUE

E-mail




[Tpunoxxenue 2 (hopmar pdf)

YTBEPXAIKO
Hupekrop
HanMeHoBanue BY3a
DdUO
« » 20 1.

3akiIl04eHne 0 BO3MOKHOCTH OTKPBITOr0 OIy0JIMKOBAHUSA
(HaMMEHOBaHKME MATSPUAIIOR)

DKcnepTHAss KOMUCCHUS

(moJyHOE M COKpalleHHOe HanMeHoBaHKHe BY3a B cooTBeTcTBUM C Y CTaBOM)

B COCTaBeE: MMpeacenareid 3KCHCpTHOI>i KOMHCCHH - )
(momxuOCTH, DHO)

YJICHOB KOMUCCHUH -

(momxuoctr, ®HO)

B IEPUOA C «__ » 20 . M0 «__ » 20 r. [poBena
AKCIEPTU3Y MaTepUaIoB

(aBTOpBI CTAaTHM)

(HamMeHOBaHNE MAaTEPHUATIOB)

W YCTaHOBWJIA, YTO CBEICHHUS, COACPKAIIMECS B PACCMATPUBAEMBIX Marepualax, HE
MOANAIA0T oA AerctBue [lepednst cBeneHni, COCTAaBIBSIIOIINUX TOCYJAPCTBEHHYO TalHy
(crates 5 3akona Poccuiickoit @eneparuu «O rocyaapcTBEHHON TaifHE» ), HE OTHOCSITCS
K IlepeuHto cBelleHN, OTHECEHHBIX K TOCYAapCTBEHHOU TallHE, YTBEPKIACHHOMY Y Ka30M
IIpesunenra Poccuiickoit denepammu ot 30 HOsIOps 1995 r. Nel203, He momiexar
3aCEKPEYMBAHUIO U JIAHHBIE MaTEPHAIIBI MOTYT OBITh OTKPBITO OITyOJINKOBAHBI.

[Ipencenarens KOMHUCCHUU: / /
HOJIIHNCH P10
YJieHbl KOMHCCHUM: / /
HOIINCH OO
/ /
HOIINCH OO

HOJIINCH dUO



