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YpanbcKkuii TeXHUYEeCKUm MHCTUTYT cBA3U U uHPopmaTuku (punman) reoy BO
«CUbUpPCKNiA rocyaapcTBeHHbIN YHUBEPCUTET TENEKOMMYHUKaUUi U UHGOPMaTUKN»
B r. EKatepuHbypre (YpTUCU Cn6IYTH) 30-31 aHBapsa 2024 roga
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YPAABCKNN TEXHNYECKMNIA
MHCTUTYT CBSI3U
M MHPOPMATUKI

Mpu noaaepxKe:
=  (CubupcKoro rocygsapCTBEHHOIO YHMBEPCUMTETA TENEKOMMYHMKAUMA U UHOOPMATUKM
(CnbryTH), r. HoBocmbupck,
®  YpanbCKOro rocyAapCTBeHHOro yHmMBepcuteta nytei coobueHuns (Ypryrnc), r. Ekatepunbypr,
= TOMCKOro rocygapcrBeHHOro YyHMUBEPCUTETa CUCTEM YNPaBAEHWUA U  PAANOIIEKTPOHUKMU
(TYCYP), r. ToMcK,
= Cubupckoro ¢pegepanbHoro yHmusepcuteta (CPY), r. KpacHospck

MecTto npoBegeHua: r. EkKatepuHbypr, yn. MenbHukoBa, 50.

HayuHble HanpaBneHusA:
» PapuMo3aneKkTpoHMKa, pagMoTeXHMKA U CUCTEMbI CBA3M;
» WHbopmaThKa 1 BbIMUCIUTENIbHASA TEXHUKA;
» JKOHOMWKa 1 obpasoBaHue B LMbPOBOM MUpe.

Pabouue a3bIKK: PYCCKUI, aHTTMNCKUIA
dopma yyacTma: oUCTaHLMOHHOE BbICTYM/IEHME C AOKNAA0M Ha CEKUMM, NyBAMKaLmMa Hay4HOW CTaTbK
dopmar yyactua: B ANCTaHUMOHHOM PpopmaTe on-line

DaTbl u cobbiTuA:

01.11.2023 — 26.01.2024: Peructpayma y4acTHUKOB (26.01.24 peructpauua OKOHYEHa)

01.11.2023 — 26.01.2024: Npuem cBepeHUt 0 AOKNAAAX U MHPOPMALMOHHDBIX KApT Yy4YacTHUKOB
(26.01.2024 oKkoHuYaHMe Npuema A0KNA[0B U UHPOPMALMOHHDBIX KAapT Y4aCTHUKOB)

29.01.2024: OKOHYaHMe 3KCNepTHOro oTéopa, peLeH3npoBaHuUaA cTatei

29.01.2024 — OT60p AOKNAA0B ANA GOPMUPOBAHUA NPOrPaMMbl KOHPpepeHLUn

29.01.2024: PasmelleHMe HA caiiTe WWW.Uisi.ru nporpammbl KOH$epeHLUn

30.01.2024 — 31.01.2024: NposeaeHue IV MexkayHapoaHOW KOHpepeHuMm

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



http://www.uisi.ru/
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K yyacTumio B A MexayHapoaHom Hay4YHO-NPaKTUYECKOM KOHbepeHUNn
«HOOKOMMYHUMKALMOHHbIE  TEXHONOTMWU:  aKTyasbHble  BOMPOCbI  UMGPOBOM  IKOHOMUKU»
npuUraawatoTca cTyaeHTol 6akanaBpmata, marnucTpaTypbl; aCMPaHTbl; CreumMannctel, pabortatowme B
061acTM cOBpeMEHHbIX TEXHONOMNI CBA3U, MHPOPMALMOHHBIX TEXHONOTNIM 06paboTKM MHPOpMaLUK,
NHOOKOMMYHUKALMOHHbBIX TEXHONOrMN B chepe 3SKOHOMUKM NpeanpuAaTUin  CBA3M; HayYHO-
negarornyeckme paboTHUKK, MPOABAAIOLLME MHTEPEC K PaCCMAaTPMBAEMbIM BONPOCAM.

OprrkomuTeT KOHbEpPEeHLMN HaXOANTCA MO agpecy:

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

YUYacTHUKMK v MHIK LO/KHbI 3aperucTpupoBaTbCA Ha cavTe
http://www.uisi.ru/uisi/science/konference.php Bo Bknagke «IV MexayHapogHaa HayyHO-
npakTuyeckaa KoHdpepeHuus «UHPOKOMMYHUKALMOHHbIE TEXHOJIOMMU: aKTyasibHble BOMPOCHI
undposoii akoHoMmuKkU» (30 — 31 aHBaps 2024 roga)», 3ano/IHUB UHPOPMALMOHHYIO KapTy
yyacTHuKa (NpunoxkeHue 1) n Bbicnatb ee no e-mail: kmp@urtisi.ru 1o 26 sHsapa 2024 roaa.

MaTtepuanbl cTaTei (4OKNAA0B) TaKKe MPOCMM HaMpPaBAATb B 3/IEKTPOHHOM BMAae Ha e-mail:
kmp@urtisi.ru go 29 aHsapsa 2024 roga.

OnybnnkoBaHMe cTaTe B COOPHMKE HayyHbIX TPYAOB M pasmeweHne B Poccuitckom
MHPOPMALMOHHO — aHANUTUYECKOW 6ase HayyHoro umtuposaHus PUHL, 6ecnnatHoe. Bce ctaTbu
ny6AMKYIOTCA B aBTOPCKOM peaakumnu.

Ona nybnvkaumMm matepuanoB B COOPHUKE Hay4yHbIX TPYAOB KOHOMEpeHUUM aBTopam
HeobxoAMMO MNpPeACTaBUTb IKCMEPTHOE 3aK/IYEeHWE O BO3MOXKHOCTU onyb6aMKOBaHUA craTeil B
OTKpbITO neyatun (MpunoxkeHue 2). IKCNepTHOE 3aKAHOYEHUE MPUKPENNAETCA B CKAHUPOBAHHOM
BMAE K 3aABKe, MO0 Hanpasnsetca no3xe Ha e-mail oprkomuteta IV MexayHapoaHOW Hay4yHO-
npakTU4eckoi KoHpepeHunn kmp@urtisi.ru.

TPEGOBAHUA K O®OPM/IEHUIO HAYYHbIX CTATEMN:

= JlonycTumbin 06bem cTaten — 0 5 cTp. popmara A4.

= CTaTba [O/KHA MMeTb (B nopsake cnegoBaHuA): WHuumanbl, damuava asTopa(os),
3arnaBue, HasBaHMeE BYy3a C YKa3aHMEM ropoZa U CTPaHbl, K/oYeBble C10Ba, aHHOTaLMIO (He meHee 5-
7 CTPOK), OCHOBHYIO YacTb A0KNaAa ([0/MKHA copeprkaTb NMOCTAHOBKY 3aZayu, pesynbTaTbl paboThl,
aHaNN3 NONYYEHHbIX Pe3y/IbTaToB), CMIUCOK IUTEPATYPbI.

= ®UNO aBTOpa(oB), 3arnaBMe, Ha3BaHMEe By3a, K/KOYEBbIE C/0BA, aHHOTAUMA AOJIXKHbI ObiTb
nepeBeeHbl Ha aHT/IMNCKUIA A3bIK.

=  (dopmar TeKcTa: TeKCTOBbIN peaakTop Word (nto0bas Bepcus).

= [lpu Habope TeKCTa UCNO/Ib30BaTh CAeAyHoLMe YCTAaHOBKU:

. Wpundt — Times New Roman;

. Kernb wpudTta — 12 pt (ana tabamuy, — 10 pt);

. NHTepBan — oANHAPHbIN;

. Monsa: BepxHee — 1 cm, neBoe — 2,5 cm; npasoe — 1 cm, HUKHee — 1 cm;

. ABTOMaTUYECKAA PACCTAaHOBKA MEPEHOCOB, LUMPUHA 30Hbl nepeHoca — 0,25 cm ¢
orpaHM4YeHMeM TpPex NepeHoCcoB Noapas;

. BbipaBHWBaHME MO LUMPUHE CTPOKMU;

. AbB3aL, — oTcTyn NnepBoi CTPOKMU — 10 mm;

. NMHuumanbsl 1 damunmm aBTOpoB Yepes 3anAaATyto, MO NPaBoOMY Kpato;

. 3aronoBoK (Ha3BaHMe cTaTby) - BCe OYKBbI MPOMUCHbIE XXUPHbIE, MO LEHTPY;

. HasBaHuMe By3a — 00bIYHbIN WPUDT, MO LEHTPY;
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. AHHOTaUMA M KAlo4veBble cnoBa O0GOPMAAIOTCA OTAENbHbIMM ab3auamm A0 Hadvana
OCHOBHOTO TEKCTa;

. PUCyHKM 1 Tabanupl AonxHbl umetb nognuck (Puc. 1. HaszsaHue pucyHka; Tabauvua 1.
HasBaHue Tabauubl (BbipaBHUBaHME No UeHTpy)). LpudT Times New Roman, 10 pt;

. dopmynbl cnepyetr Habupatb B pepaktope ¢opmyn Microsoft Equation. Pasmep
CMMBOJIOB [OJ/I)KEH COOTBETCTBOBATb MPMHATBIM MO YMOJYAHUIO 3HAYEHMAM OCHOBHOMO TEKCTa.
HymepytoTca TonbKo Te Gopmy/ibl, HA KOTOpPble eCTb CCbIKM B TeKcTe. CKBO3HAA Hymepauma ¢opmyn
BbINOZIHAETCA MO BCEMY TEKCTY AOKAaAa NO NPaBOMy Kpako neyatHoro nons. opmynbl HymepyoT B
KPYrAblX CKOOKax.

= Hanunume cnmncka nantepaTypbl Uam bubnmorpadpuyeckoro cnmcka o6s3aTesibHO.

= Hanuume CCbINOK NO TEKCTY Ha InTepaTypy (bnbanorpadmyecknii ICTOYHUK) 065A3aTeNbHO.

= CrypeHTam 6akanaBpuata, MarmcTpaTypbl, aCNUPAHTYpPbl HEOBXO4MMO COr1lacoBaThb CTaTbio
CO CBOMM HAy4HbIM PYKOBOAMUTENEM, BHECTM €70 AaHHble B MHPOPMALIMOHHYIO KapTy y4aCcTHMKa.

= Ko/iMyecTBo 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.

= CTaTbM, NOCTYNMBLUME B OPrKOMUTET KOHpepeHUUn ana nybankaunm n pasmelieHmn B 6ase
PUHLL, npoiiayT npoBepKy Ha 06bEM 3aMMCTBOBAHMA NPOrpamMmmon AHTMNAArnar.

= ECn pyKOBOAUTENb HE BKNOYEH B aBTOPbI Nyb6AMKaLMK, TO HeEo6X04MMO BMeCTe CO CTaTbel

NPUCNaTb OT3bIB PYKOBOAMTENA HA CTATbHO.
= [lonycKaemblii NPOLLEHT CAaMOLMTUPOBaHUSA B pasaene «Cnucok utepaTypbi» He 6onee 30%.

NONYYEHUE CEPTUPUKATA YYACTHUKA KOHPEPEHLNU

e CeptudumKaT y4yacTHMKa MHIMK nonyyatoT y4acTHMKKM, BbICTYNUBLUME C  AOKNagamu
(npeseHTauMAMM) HA nNAEHapHOM 3acefaHuM W (MAKM) Ha  3acefaHuM  CeKUMW  COTlIacHO
yCcTaHOBNEHHOMY dopmaTy NpoBeAeHUA KOHpepeHUUN.

o CKaH-Kkonua cepTudUKaTa y4acTHUKa Bbicbliaetca y4acTHUKY MHIK no e-mail.

e OpurnHan fOKyMeHTa BbicblnaeTca y4acTHUKY MHIK no noure.

U3OAAHUE MATEPUAIOB KOH®PEPEHLIUU

= [lo uToram KoHdpepeHUNN U30aeTCA 3NEKTPOHHbIN COOPHMK Hay4YHbIX TPYA0B KOHbepeHumun. B
3NEKTPOHHbIN COOPHUK MaTepuanoB KOHMEpeHLMW BXOAAT AOKNAAbl YYAaCTHUKOB KOHdepeHuuw,
KOTOpble MPOWAN peLeH3MpoBaHWEe B pPamMKax paboTbl CeKUM M NOAYYMIM PEeKOMEHZALMIO
oprkomuteTa MHIK K nsganuio.

= COOpPHMK Hay4dHbIX TPYAOB KOHGEpPEeHUMU nocTaTelHo pasmellaetca B Poccuitickoin 6ase
Hay4yHoro umtuposaHmna PUHLL,.

= CTaTbl, nNpencTaBiAeHHble NO34Hee [aTbl  3aBeplweHUA npuvema  OOKAafdoB, He
paccmaTpuBatoTcA.

B cnyyae HeCOOTBETCTBUSI CTaTbM Tpe60oBaHMAM K O(OPMJIEHUIO HaYy4HbIX
cTaTtei, HECOOTBETCTBMA TEMaTMKE M HAyyHOMY Hanpas/ieHMI KoHdepeHuum
OpPrKkOMUTET OcCTaBJiIfeT 3a co60ii nNpaBoO OTKJIOHUTb NpeAcCTaBJIEHHble K
ny6nmkauum marepmanbl.

OBPA3EL OPOPM/IEHUA CTATbU:




A.B. Iletpos, I.B. Kycaiikun

OB30P METOAOB PACIIO3HABAHUA ®OPMATA MOAYJIAIIUU CUT'HAJIA B
CUCTEMAX IIEPEJAYU UTHOOPMALINHN

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/IME, PACIO3HABAHME BUJA MOAYJISILIMH,
HelpoceTH, kKapThl KoxoHeHa.

B cratbe mpencraBieHbl OCHOBHBIE METOJbI aBTOMATUYECKOTO HHU(PPOBOTO pacro3HaBaHUS
MOAYJSILIMA CUTHAjda, B TOM 4YHUCJE: METOJ PACMO3HAaBaHUS MO CHUTHAJBHOMY CO3BE3JIUI0 U €ro
yIydllleHHasi BepcHsi, HCIoyb3yomas KapTel KoxoHeHa; MeToa pacro3HaBaHHS C MOMOILBIO
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
qyclie  MCNONb3YIOT  pa3iuuHble  (opMaTrbl  MOAYJSIMH,  KOTOpPblE  HUMEIT  pa3Hylo
MIOMEX0YCTOMYMBOCTh. 32 BCIO UCTOPHIO TEJIEKOMMYHMKALMN ObUIO MPUAYMaHO MHOXECTBO BHUIOB
Monaymsiuuii. Ha mepBbIX mopax deIoBEUECTBY XBaTaJllo aHAJIOIOBBIX CHCTEM, pa3HooOpasue
MOJTyJTUPOBaHHBIX CUTHAJIOB B KOTOPBIX ObLIO HE CTOJb BeIMKO. C pa3BUTHEM TEXHOJIOIMH Ha CMEHY
aHAJIOTOBOM  MoAymsiuil mnpunuia 1udpoBas, KOTopas IO3BOJWIA 3HAYUTENIBHO YBEIUYUTH
MPOMYCKHYIO CIIOCOOHOCTD U IaIbHOCTD NIepeay CUCTEM CBS3H.

CIIMCOK JIMTEPATVYPHI:
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pecypc]. — Pexxum nocryna: https://helpiks.org/4-6851.htmi
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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 noxiana

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. MpoBena
AKCIEPTU3Y MaTepUaIoB

(aBTOpBI CTAaTHM)

(HamMeHOBaHNE MAaTEPHUATIOB)

W YCTaHOBWJIA, YTO CBEICHHUS, COACPKAIIMECS B PACCMATPUBAEMBIX Marepualax, HE
MOAAfaroT oA aevcreue [lepedns cBeaeHn, COCTABISIIOIINX ITOCYAAPCTBEHHYIO TaAlHY
(crates 5 3akona Poccuiickoit @eneparuu «O rocyaapcTBEHHON TaiiHE» ), 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 JIAaHHBIE MaTEPHAIIBI MOTYT OBITh OTKPBITO OITyOJINKOBAHBI.
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