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AKTYAJIbHOCTb U NEPCNEKTUBbI NCMNOJIb3OBAHUA
MHOIOCNOWHbIX TNH30BbIX AHTEHH JTIOHEBEPTA
B COBPEMEHHbIX CUCTEMAX CBA3U
C.I'. Opnoea
HayuHbin pykosoauTens — JleBoBa W.A., KaHA,. Te€XH. HAaYK, AOLIEHT

PaccMmaTtpuBaetca psig, BONPOCOB 06 aKTyanbHOCTU OAHOW W3 TMMNOB

JIMH30BbIX aHTeHH - aHTeHHbl JlloHebepra, KoTopas npeacTaBnsieT cobom
chepmyeckyo SIMH3y C OCEBOM CUMMETPUEN M U3MEHSIIoWMMCS BAONb
paanyca nokasaTtenem npenomneHusi. OHa MNO3BOMSIET NIErko CO3AaBaTth
COOTBETCTBYIOLLEE pacnpeAenieHne Mnossi B pPackpbiBe, KOTOpPOe CMOXeT
obecneunMTb AMarpaMMy HanpaBNeHHOCTU C MasnblM YPOBHEM 60KOBbIX
nenectkoB. Kpome TOro, aHTeHHa 6e3 nepecTtporkn paboTaeT B LUMPOKOM
nonoce vactotr 6e3 3kpaHupoBaHusl obnyuatenem. TpebyeMbin
HEMPEPLIBHLIA  3aKOH W3MEeHeHusl KO3 duuMeHTa npenoMneHus ¢
Heo6X0AMMON  TOYHOCTBIO  AOCTAaTOYHO  CAIOXHO  BOCMPOM3BECTU C
TEXHUUECKON TOUKM 3peHusl. MO3TOMY B KOHCTPYKTUBHOM WCMOJSIHEHUM
JIMH30Basl aHTEHHa npeacTtaBnsieT cobon Habop cdepuueckux Cnoes,
BbIMOJIHEHHbIX n3 MaTepuanos, UMerLnX oTnnune no
3NeKTpoPU3MYECKUM NapaMeTpam.
LleHTpanbHas oceBas CUMMeTpUs obecneuvBaeT HekoTopoe
NMPenMyLLecTBO AAaHHOM aHTEHHbl MO CPAaBHEHWUIO C APYrMMW TUNaMu
@HTEHHbIX YCTPOWCTB. JTO 06CTOATeNnBECTBO No3BONseT obecneuntb
MeXaHN4eCKkoe CKaHUPOBAHMWE flyya B MOJIHOM CEKTOpPE Yr/ioB, UCKIOUYas
MOBOPOT BCeil aHTeHHbl, a TaKkke (POPMUPOBAHNE HECKONbKUX
He3aBMCUMbIX  Anarpamm HaNpaBNEHHOCTU C  WUCNONb30BAaHUEM
Heckonbknx obnyuateneii. OgHa nMH30Bas aHTeHHa JlloHebepra MoOXeT
3aMeHUTb JAEeCATOK NapabonuuyeckMx aHTeHH. [puuém pasMmepbl JIMH3bI
HE3HAUUTENBHO MPEBOCXOAAT pa3Mepbl O6bIMHON CNYTHMKOBOW Tapenku.
CnepoBatenbHo, nerko o6ecneuMBaeTcsi BO3MOXHOCTb MOCTPOEHUS
MHOrOKaHanbLHOW CUCTeMbl CBA3U. B cdhepe paamonokaumm nnMH3a MHOTAA
MOXET 3aMeHsiTb JA0pOorme U CrOXHble MO CBOEW  CTPYKType
¢asupoBaHHble aHTeHHble pewéTku. KpoMe TOro, Ha MWUPOBOM pPbIHKE
cepuyeckme NMH30Bble aHTEHHbl LWWMPOKO MWCMOMb3YKOTCS B KauyecTBe
YCTPONCTB rpaXKAaHCKOro NPUMEHEHUS. AHTEHHA MOHTUPYETCS Ha KOpnyc
ABWXYLLErocs ob6bekTa, HanpuMmep Kpbllly aBTOMOOMNS WMnM noesaa, ¢
uenoto obecneveHus npuéma CTabunbHOro TeneBU3NOHHOIo
CMYTHUKOBOrO CUrHana.

Ucnone3oBaHne NoAO6HbIX JIMH3 B ONTUYECKOW TEXHUKE OrpaHUueHo
N3-3a TEXHUUYECKUX CNIOXHOCTEN MPU U3rOTOBNIEHUM NIMH3 C NEPEMEHHbIM
nokasaTteneM nMpenoMneHusl. 3TO O6CTOATENbCTBO B OCHOBHOM MU
onpeaensieT UX BbICOKYIO CTOMMOCTb. B psae cnyuaeB ans ynpoueHus
TEXHONOMMM  MNpPOM3BOACTBA, Ccdepuyeckne nMH3bl  cobupalT u3
OTAENbHBIX 3/IEMEHTOB — KYOMKOB HEe60/bLIOro pasMepa C pa3HbIMU
nokasaTensiMu NpenoMIeHus.



B nocneaHee BpeMsi aKTUBHO BeAyTCsl pa3paboTku NMo MCCNeAO0BAHUIO
WCKYCCTBEHHbIX MaTepuanoB JANS W3roToBfieHUs nuH3bl JlloHebepra.
Takum o6pasomMm, pa3paboTka aHTeHH NoAO06HOro Tuna SBNSIETCS BeCbMa
aKTyanbHOMN.

PA3SPABOTKA AJITOPUTMA OLIEHKWN KAYECTBA PEYEBbIX
CUIrHANOB HA BbIXOAE NEPBUYHOIO KOAEPA HA OCHOBE
NMPEACTABJIEHUA XYPIUHA - AKOBJIEBA
M. B. Makapos
HayuHbin pykoBoautens - AMutpues B.T., KaHA,. TE€XH. HAYK, AOLEHT

B cTaTbe paccMaTpuMBalOTCA U3BECTHble 06bEeKTUBHbLIE MeTOAbl OLEHKMU
KayecTBa peueBblX CUrHanos. PaspabotaH anroputmM KOMOMHWMPOBAHHOM
OLEHKM Ka4yecTBa peyeBbiX CUMHANIOB Ha BbIX0OAE MEPBUYHOrO KoAepa Ha
OCHOBe npeacTaBneHns XypruHa - Skosnesa.

MpeactaBneHne XypruHa - SAkoBneea obecrneumBaeT npencraBneHue
peyeBOro CMrHana B BUAE NPOPEXEHHBLIX OTCUYETOB CUrHana u ero nepBow
npovM3BoAHOW W obnagaeTr pPAAOM CYLLECTBEHHbLIX MPeMMyLecTB nepej
Teopemon B.A. KotenbHukoBa [1]. lNMpuMmeHeHne npeactaBneHns XypruHa
- SlkoBneBa o6ecneuyvMBaeT BbLIUIPLIW B KAYeCTBE BOCCTAHOBJIEHHOMO
peueBoro curHana go 0,5 6annoe cornacHo NOCT P 50840-95, a Takxe
BO3MOXHOCTb MapannenbHon o6paboTkn n 6onee NpocTyio peanusauuio
CUHTe3upywmnx ¢uneTpoB. Ha ocHoBe npeacTtaBneHnss XypruHa -
flkoBneea BO3MOXHO MOCTPOEHWE NEPBUYHLIX KOAEKOB pPeyeBbIX
curHanos [2].

CywectsyeT 60sblIO€ MHOXECTBO OO6bEKTUBHbLIX METOA0B OLEHKM:
OLEeHKa BO BpeMeHHoi o0651acTm, oueHka B 4YacTOTHOM o6nactu,
ncuxoakycrtmyeckas oueHka. K oueHkaM BO BpeMeHHOW ob6nactm
otHOocaTCcA: SNR, SNR seg. K oueHkaMm B 4acTOTHOM 061acTi OTHOCATCSA:
ISD, BSD, ESC. K ncuxoakyCctmueckmM oueHkam otHocaTtes: FOSD, PESQ.

[na oueHkM KavecTBa peyeBbIX CUIHaNOB Ha BbIXOAE MEpPBUYHOIO
KoAepa Ha OCHOBe npeacTtaBneHMs XypruHa - SdkosneBa 6bina
pa3paboTaHa KOMO6UHUpOBaHHas OLleHKa peyeBbIX CUrHanoB.,
yuuTblBawlWasa BKaA KaHasfia MNPOPEXEHHOro curHana WU rnpopexeHHoMn
npoussogHon: K, = A . «K. .+ A, «K,, rae Kc n Kn - oueHka 3HauveHwuii
KaHanoB CUrHana v Npou3BoAHOM, AC U An - o6las oueHka curHana m
npov3soaHoW. KOMOMHMpOBaHHasa OLEHKa BbIYMCASIETCS AN CUrHana wm
NMPOU3BOAHOIN OTAENLHO.

B kauvectBe Kc m Kn oueHOK, MOAy4YeHHbIX MO KOMOWMHUPOBaHHOMY
KpUTEPUIO, NpeanoXxeHo ncnonb3oeate: SNR, MBSD, MESC, MFOSD.

OueHka Ansa NpopexeHHbIX 0TCYeToB curHana: Kec = a MBSD + BMESC +
+yMFOSD +8.SNR, rae a, B, v,86 — KO3pPULUMEHTbI, C MOMOLBIO
KOTOPbIX OCYLECTBASIETCA Y4yeT pas3fiMyHoOro BKAaja KaXaoro us
nokasartenen OueHKM KauectBa peun MBSD , MESC, MFOSD u SNR, ans



KOTOPLIX BbINOAHSETCS ycnosue o+ +y+ 68 = 1. AHaNOMMYHON OLLEHKOWM
6yAeM nonb30BaThCa A1 MPOPEXEHHBIX OTCYETOB MPOM3BOAHON.
KosdpduumeHtel AC u  An NpeanoXxXeHo HaWTM U3  COOTHOLWEHUS
3HEpreTuKM U cMrHana npomssogHon: Ec=3*En.

MpeanoXeHHbI anropuT™ KOMOMHMPOBAHHOM OUEHKW Mo3BonseT
NONyuYMTb O6LUYIO OLEHKY, MUCMNONb3ysl OLUEHKY KOAVUPOBAHHBIX OTCUETOB
CMrHana v NPoOu3BOAHOWM 3TOr0 CMrHana Ha BbIXOAe MEPBUUHOIO KOAEepa
peuyeBoro curHana.

Bubnunorpaduuecknin CNMcok
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PA3SPABOTKA AJITOPUTMA VAD U AHAJIN3 AKYCTUYECKUMX
LUYMOB B NAY3E
M.1O. I'pUWYHBKWH
HayuHbin pykoBogutens - Amutpues B.T., KaHA,. TE€XH. HAyK, AOLEHT

B akycTMuyeckoM cCurHane pedb MOXHO Ha3BaTb MNpepbiBalOWMMCH
HocuTenem MHGOpPMaUMn n3-3a HanMuus B Her YacTblXx nay3. MHTepBan,
rae ectb ronocosas MHGOPMaLMA, HA3bIBAIOT aKTUBHOW peyblo. YUacTKOM
naysbl ABNSIETCA UHTEPBAN Nay3bl MEXAY PEYEBbIMU BCMIECKaMU.

VAD (Voice Activity Detection) Hy>xeH Ansi HaAXOXXAEHMUSA UHTEpPBanoB
aKTMBHOM peun M nay3. Koraa cucteMa oO6HapyXuBaeT WMHTepBan C
nay3on, nepejavya 3akaHuUMBaeTCsd W nepenaérca  ToNbko obuwee
onucaHue nHdopmauum. C Apyroil CTOpOHbI, NpUCYTCTBYET Aekoaep. OH
3anonHdeTr VAD-naysbl MexAay penjimkamm C MOMOLLbI0 eHepauun
koMpopTHOro wyma (CNG), utobbl aboHeHTy 6bIN0 nerye MOHATb, 4TO
paamoceTb BCE elwé paboTaer.

Cuctembl nepegauvm peuur, 4uto npuMmeHsitlot VAD cC uenbilo oxaTtus
YUYacCTKOB May3, MWMEeT MHOXECTBO MPeuMyLlecTB, TaKnxX Kak:
yMeHblleHue KofnyecTea nomex oT coceaHuUx KaHasnos.,
3Hepro3PPeKTMBHOCTb, 3KOHOMUSA Tpadwuka, yBennyeHue MnponyCKHOM
CNOCO6HOCTM KaHana CBA3M, CHWXXEHWE MOTepu MakeToB Mpu nepejave
[1].

CyuwectByer MHOXecTBO anroputmoB VAD koaepoB, HO B AaHHOM
Aoknazge 6blnn paccMoTpeHbl cneayowme: G.729B, 1S-127, GSM-EFR.

Ecnu cpaBHUTb 3TW KOAEpbl HAa nMpeaMeT Ko/uMyecTBa owubok
obHapyXeHus Ans MHTEpPBasioB aKTUBHOW peuyu U naysbl, TO pe3ynbrathl
6yayT cneayowmnmm.,



AnroputMm VAD kogepa G.729B noka3sbiBaeT XOpPOLWMW pe3ynbTaTt Mo
CpaBHEHWI0O C ApYrMMUM MeToAaMu npu OOHApy>XeHWW peuyeBblX nays.
OpHako ypoBeHb OWWB0K AO0CTAaTOUHO BbICOK. Kopep I1S-127 penaert
OTHOCUTENBHO BbLICOKOE KOJSIMYECTBO OWKNOOK MNpu O6Hapy>XeHun Ang
MHTEpPBaNOB AaKTMBHOW peun M naysbl. GSM-EFR kogep AeMOHCTpupyer
Hawnyywwue pe3ynbTaTbl AAs  AocTaToyHo Bblicokoro OCLU  xoTs,
KONNM4YecTBO OWMO60K 06Hapy>XeHus BblpacTaeT Npy yMmeHblueHumn OCLL.

N BCE Xe HW oAMH W3 anropuTMOB He MNOKa3blBaeT AOCTaTOUYHO
BbICOKME pe3ynbTaThl.

AnropuTtMmel VAD UCMOJIb3YIOTCA MPaKTUYECKn BO BCeX
TENEKOMMYHUKAUMOHHbLIX CUCTeMax. Ha AaHHbIA MOMEHT MpoAO/KalTCH
pa6oTbl MO YCOBEPLWEHCTBOBAaHWIO anroputMOB M MO Moucky 6onee
COBEpLEHHbIX MEXaHU3MOB AETEKTUPOBaHWA Nay3 B peuu.

1. Mertoabpl W anropuTMbl AETEKTUPOBAHUS AKTUBHOCTU peuu
[OnekTpoHHbIA pecypc]. URL: https://studylib.ru/doc/2000289/metody-
i-algoritmy-detektirovaniya-aktivnosti-rechi

NACCUBHbIE PETPAHC/ISATOPbI B PAANOPENEWHON CBSAA3UN
A.A. UBaHOB
HayuHbin pykosoantenb — KopHees B.A., KaHA,. TeXH. HayK, AOLIEHT

B noknage 6bin NpoBeAeH aHanu3 MacCCUBHBIX PETPaHCASATOPOB
pa3HbIX TUNOB: MNPENOMASOWME, OTpaXawwue, TMNa npensTcTeus U ¢
dasocapuralIMM  NpensaTCTBUEM, WX  XApPaKTepucTuk,  Crocobos
MOCTPOEHMUSA U peann3aunmn B paanopenenHom Cessu.

FnaBHOW OCOGEHHOCTBIO MACCUBHBIX PETPAHCASATOPOB  SIBASIOTCS
JELIEeBM3HA U KOHCTPYKTUBHAs NErkoCTb MPOEKTUPOBAHUS. [lacCuBHbie
PETPAHCAATOPbI HYXHbI A8 nepegayn CUrHanoe 6e3 Kakom-nnbo npnemo
- nepejawllen annapaTtypbl, @ TONbKO 3@ CUYET COOTBETCTBYIOLUUM
06pPa30M BbINOJIHEHHBIX AHTEHHbIX CUCTEM.

MNepeusnyuatenb, COCTOSAWMN U3 ABYX AHTEHH U NPUHUMAKOWMWA Ha
OLHY U3 HUX CUIHan, 3aTeM Nepearoni NPUHSATYIO SHEPIUI0 Ha BTOPYIO
AHTEHHY AnS JanbHeilero W3ny4vyeHusl, Ha3blBAeTCSl MPENOMASIOWUM
peTpaHCcnaTopoM. PeTpaHcnsaTop MOXET 6biTb BbINOIHEH B BUAE MPU3MBbI.
PeTpaHcnsATOpbl, OCHOBAHHbIE HA MPUHUMMNE OTPAXEHUs, TO eCTb CUrHan
npu nNOMOWM JABYX MNOCNEAOBATENbHbIX OTPaXEHUW MeEeHsleT CBoe
HanpaeBneHue, Ha3bIBAOTCS OTPaXKao MMM peTpaHCnaTopamMu.
PeTpaHcnsaTopbl TUNA NPENATCTBUS OCHOBaHbI Ha NPUHLMNE BO36YXAEHUS
NpensTCTBMA Najarolen BOHOM M NpU pauuoHanbHOM Bbibope (opM u
pa3MepoB BTOPUYHOE U3JlyUEeHMEe Ha MpUeMHOW CTOpOHe 6byaer
AOCTaTOYHbIM AN NPUHATUS CUTHANa.

U3 nepeuncneHHbIX Bbllle PEeTPaHCASATOPOB HAWYULIUM CUMTAETCS
peTpaHcnaTop TUNa NpensiTcTBUS, T.K. Y HEro HET JIMHUU Mepenayu
3HEpPrMn no CPaBHEHUIO C MNPENOMASIIOIMM W TaKkKe OH Jerye B
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NPOEKTUPOBaHUKU MO CPABHEHUIO C OTPAXAKLWMM PETPAHCAATOPOM, He
roBopsi O LEeHe Ha u3rotoeneHue. [OCTOMHCTBA peTpaHCnsaTopa Tuna
NPensTCTBUSl: YBEMUUYEHUE PACCTOSHUSI MEXAY AaKTUBHbIMU CTaHUMSAMU
paguopenenHon IMHUN; CHWXEHUE BbICOThbI MOABECA aKTUBHbLIX CTaHLUMMN
peTpaHcnaumm; yBenumueHune ko3dduuneHTa yCuneHmus aHTEHHbI.

CywwecTBYIOT peTpaHcnsATopbl € (a30CABUMIAlILIMM MPENSTCTBUEM.
OCHOBOI AaHHONM TexXHONOorMM SBASIeTCA MNONIOTHO nepeusnydaTtens wu3
paanonpo3payHoro matepuana ¢ (a3zoBOW CKOPOCTBIO pacrnpoCTpaHeHus,
OT/IMYHOM OT CKOPOCTW CBeTa. 3a CYeT 3TOro Mnosie Ha ero nepegaroLlei
CTOpPOHE OTCTaeT WaM onepexaer no ¢ase none B CBOOOAHOM
NPoCTpaHcTBe Ha n(nM), HaMpPsHXKEHHOCTb MONs B MeCcTe npueMa
YBENIMYMBAELTCS B JBA pa3a MO CPaBHEHUIO C O6bIUHBIM PETPAHCNSTOPOM
TMNa  npensaTcTBuUA. BaxkHOlW  0COBeHHOCTLIO  (pa3ocaBuraroero
peTpaHcnsTopa No CPaBHEHUIO C OObIYHLIM PETPAHCNSATOPOM SIBMSETCS
pe3koe YMEeHblUEHUE aMNINTYAbl OTPAXEHHOW BOJIHbI, AOCTUraloLLencs
BblbOpOM  pasocasBurawowein  cpegbl € ManbiM - KO3OPUUMEHTOM
OTpaXKeHwus.

BbiBOA: MacCUBHBIE PETPAHCAATOPbI MO3BOJSIIOT CrNPOEKTUPOBaTh
paavopenenHyo JNIMHUI0 Tak, 4YT06bl 6bIN0 MUHMMANbHOE KOMMYECTBO
AKTUBHbIX PETPaHCNAATOPOB 6e3 yXyAWeHUsl KayecTBa CBS3W, a Takxe
YAELWEBUTb MPOEKTUPOBAHUE JINHUM 3@ CUET CBOEN Manon LeHbI.

AJITOPUTMbl UBMEPEHUSA NAPAMETPOB LLULYMOB B KAHAJIE
CBSA3U HA BbIXOAE AEKOAEPA NO NCKAXXEHUAM CUTHAJA
E. A. MapTbiHOB
HayuHbin pykoBoautens - AMutpues B.T., KaHA,. TE€XH. HAYK, AOLEHT

B cratee npuBeaeHa knaccudukaums  WYMOB U MOMeEX,
BO3JAENCTBYIOWMNX HA CUTHAN B KaHane CBSA3U, PacCMOTPEHbl anropuTMbl
M3MEepEHUs YPOBHS LUYMOB B KaHanax CBSA3M, a Takke NpuBeA&H KpaTKui
0630p CYLWECTBYIOWNX afIrOPUTMOB LLIYMOOUYUCTKM.

AKYCTUUYECKMIA CUIHan, MoCTynawwWwmii Ha Bxoh boi cuctemsbl
06paboTkn MM nepepaym peun, COAEPXUT He TOJIbKO pedeBoi curHan,
HO WM Pa3NMUHOrO poja akycrtuueckue nomexu. OTpuMUATENbHOE BIMSHUE
NoMex Ha peyeBOoW CUrHaN NPOSIBNSIETCSH B YMEHbLUEHUN pa3bopunBoCTy U
YXYALWEHUN KAYECTBEHHbIX XapaKTepuctuk peun. [loMexm MOXHO
pasfenuTb  Ha  LUMPOKOMONOCHbIE,  Y3KOMONOCHbIE  (TOHasbHbIE),
MMNYNbCHBIE, MPepbIBUCTbIE U CUrHanonogo6Hble [1].

MNpu un3sMepeHuM nomex B TenedOHHBIX W BewaTeNbHbIX KaHanax
onpeaensioT He obllee HanpsbkeHne noMex, a TakK Ha3blBaemoe
ncogomeTpmyeckoe. MNcodomeTpom Ha3blBaeTCs 3NEKTPOHHBLIN
N3MEepUTENbHBIA NPUGOpP ANs U3MEepeHusl NMoMex B KaHanax CBA3M U
BewaHmsa. OH npeactaBnser Cco60M  SNEKTPOHHbIA  BOMbTMETP C
M36MpaTensHOCTLIO, onpeaensieMmomn NCopoMeTpUUYEeCcKMMn
XapaKTEePUCTUKAMN.



Takke pacCMOTPEHO YCTPOWCTBO, MO3BOJAIOLLEE U3MEPUTL YPOBEHb
noMex, u3Mepss CcpeaHeKBaapaTUyeckmii KoadPuUUMEeHT aMnanTyaHOMN
MoAaynauuu, CpenHeKBaApaTUUECKyo AEeBUaLMI0 dasbl,
CpeAHeKBaApaTUUECKY0 AEBUALMIO 4acTOTbl CYMMAPHOrO HarpsKeHUs
CMrHana v wyma. /lanee npovMsBoAsT pacyeT OTHOLWEHUS CUrHasM-WyM Mo
pe3ynbTataM MU3MepeHuUsi. TeXHUYEeCKMM pe3yfbTaToM OT MNpPUMEHeHUs
JAHHOro crnocoba sIBNsSieTCs ynpolieHMe annapaTypHOW peanusauumn wu
METOANKN WU3MEPEHUl, TEM CaMblM MCK/OYATCA CBA3aHHbIE C 3TUMMU
onepaumsiMn NOrpewHoOCcTn naMepenmns [21].

B cTaTthe KpaTKO OnMMcaHbl METOAbl OUMCTKU CUrHANa OT WyMa, Takue
Kak: NMpUMEHEeHWe CKPbITbIX MAapKOBCKUX MOAEnNel, OLEeHKa MUHUMAanbHOW
CKO, npuMMeHeHMe WCKYCCTBEHHbIX HEMPOHHbLIX CeTel, Mnonocosas
GunbTpauMs, MU3yyeHne U MNpUMEHEHWe 3aKOHOMEPHOCTEN BOCMPUSTUS
3BYKOB 4esIOBEKOM, OLLeHKM CreKTPaNbHbIX XapaKTepuCTUK LWymMa,
anropuvTMbl Ha OCHOBE OTAeNbHbIX CBOWCTB PC, BbiaeneHve B 3BYKOBOM
CMrHane y4yacTKOB pPEe4YeBOW aKTUBHOCTU, MPUMEHEHUE CTaTUCTUUYECKUX
Mogenen PC BO BpemeHHol obnactm [3].

Bubnunorpaduuecknin CNMcok
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PA3SPABOTKA NEPBUYHOIO KOAEKA PEHEBbIX CUTHANIOB
HA OCHOBE UCKYCCTBEHHbIX HEWPOHHbIX CETEWN
A.C. Ceprees
HayuHbin pykosoautens — AMmutpueB B.T., KaHA,. TEXH. HAyK, AOLEHT

B HacTosilwee BpeMsl HelpoHHble ceTn (HC) MHTEeHCMBHO pa3BuBalOTCSA
BO BceM Mupe. [llosiBnsieTcs HeOo6X0AMMOCTeE B UCMONb30BAHUU
COBMECTHOI0 KOAUPOBaHUS UCTOYHWKA M KaHana, KoTopoe 6yaeTr UMEeTb
3HAUMTEeNbHOE  MPEeUMYLLECTBO MO  ObLICTPOAENCTBUMIO M 06beMy
BbIYNCAUTENbHBIX 3aTpaT B CPaBHEHUW C «KAaCKaAHbIM» KOAEPOM.
NMpuMeHeHne HC o6ecneunMBaeT BO3MOXHOCTM TMOKOM WU TOYUHOM
06paboTkn peueBOoro curHana. Peanusauma B OAHOM YCTPONCTBE
MEPBUYHOIO U MOMEXOYCTOMUMBOro (COBMECTHOIM0) Koaeka obecrneuut
COKpalleHne CrioeB HEMPOHOB B CPABHEHMW C pas3aenbHON peanu3auuen.

K npeumywecteaMm peanusauun MEPBUUYHOINO U MOMEXOYCTOMUMBOro
kogeka Ha HC OTHOCMTCS BO3MOXHOCTb WX COBMECTHOW peanusauumn B
OAHOM yCTpoWcTBEe. Ha pucyHke npeacTaBfeHa  HeilpoceTeBas
peanusaums KoAepa KaHana u UCTOUHUKA B 06lUeM Buae.
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CrpykTtypa MHC npu kackagHOM COeAUHEHUM KOAEpPOB
WCTOYHMKA U KaHana

Mpn 3TOM KOAMYECTBO KACKagoB TaKOW HenpoceTn cocTtaBuT 9, a
KONMMYECTBO CnoeB ceTn — 8. [laHHas CTPYKTypa SBMSETCS HarnsgHou u
no3sonsieT B eAMHOM 6JI0KE M3 aHanoroBoro CurHana mnoayunTb
6MHapHbI  KaHaNbHbIA  KOA, BCE 3TO CNOCOOCTBYET YMEHbLUEHUIO
BbIUMC/IUTENBHbLIX 3aTpaT U BecorabapuTHbIX XapaKTEpPUCTUK, TaK Kak
npumeHeHne WHC no3sonsier 06beaMHATb B OAHOM  YCTPOWCTBE
(PYHKUMOHANBHOCTE KOAEepa MCTOYHMKA W KojAepa KaHana. Bynem
CUMTaTb, UTO ANs1 STANOHHOrO KaHana BblYMCAUTESIbHbIE 3aTpaTel Npu
HEMPOCETEBOM peanu3aunm CoBnagalT C KOJMYECTBOM BbIMMCAEHMIA NpuU
KackaJHOW peanusaumMM kojepa W kaHana. KonuuectBO KackaaoB
CoCTaBngeT 9 npy NoCNeAoBaTeNbHOM COeAMHEHNN KOAEPOB.

B xoae OUEHKM BO3MOXHOCTM yMeHblleHusi konudectsa cnoeB HC
NPUXOAUM K peanu3auMM COBMECTHOr0 KOAepa, KOTOPbI CyWeCTBEHHO
BbIMIPbIBAET MO CPAaBHEHUID C «KaCKaAHbIM» KOAEpPOM B 06beMe
BbIUMCNUTENBHBIX 3aTpaT M N0 ObICTPOAEUCTBUIO (BbIMIPbIW Ha 3 Cnos u
kackana). OCo6eHHOCTLIO CceTU ABASIETCH obyuatowas Bbibopka.

CylwecTBeHHbIM AOCTOMHCTBOM JAHHOIW peanu3auuu siBNSeTCs TO, UTO
C/IOU MOXHO 06YyuuMTb ANS pasHbIX TUMOB KOAOB, @ MepecTpoeHue CeTu
noAa JApPyrom TuN OCyWecTBASeTCa nyTeM 3aMeHbl KO3(PULMEHTOB.
O6yueHune ceTn NpoOU3BOAMTCS MO anropuTMy 06paTHOro npeobpazoBaHUs
BCEro OAWH pas.

PA3SPABOTKA AJITCOPUTMA ONPEAENEHNA BUOA
N NPN3HAKOB NEPBUYHOIO KOAEKA
M.C. CmupHos, [l.A. bypskos
HayuHbIn pykosoautens — AMutpues B.T., KaHA,. TeXH. HAYK, AOLEHT

B pa6oTe paccMOTpeHbl KOAeKN NMpeo6pa3oBaHUsl peyeBbiX CUrHANoB U
WX MapaMeTpbl Ha OCHOBE JIMHEMHOIO NPeAcKa3aHusi, B KOTOPbIX UMeeTcs



BO3MOXHOCTb MPOM3BECTU OMpejefieHue MepBUYHbIX MPU3HAKOB KoAeka
Npu OKaTUM peuYeBbiX CUIHANOB, a TaKXe MNPOU3BEAEH aHanu3 MeToaa
MOUCKA OCHOBHBIX MNAapaMeTpoOB MpeAckasaHusi KOAEKOB, KOTOPbIN
OCHOBAaH Ha JIMHENHOW aBTOPErpecCMOHHON MoAenu.

B cucremax BOKOAEpPHbLIX Npeobpa3’oBaHM pevyeBoro CcurHana
NPOBOAMTCS aHANU3 MOAENM rosIoCOBOr0 TPaKTa, Ha OCHOBAHUU KOTOPOro
BO3MOXHO MOCTPOEHWE CUCTEMbl MO NMPUHUMUMNY MOAENN aHanu3a-cuHTesa
[1]. 3Hasa cocTaB kagpa KoAEeKa M ero OCHOBHblE NMapaMeTpbl, BO3MOXHO
OCYLLECTBUTb aHANU3 KOAEKA pPeuyeBblX CUrHANOB MO MNEepPBUYHBLIM
NpU3HaKkam 1 onpeaenuTb ero Bug,.

MNpeanoxeHo  pacCMOTPeTb  METOA  HAXOXAEHWs  MapaMeTpoB
npeackasaHusl KOAEKOB C JIMHEWHbIM MNPEACKA3aHWEeM Ha OCHOBE
JIMHENHOM aBToperpeccuoHHolr mogenu. OCHOBHas 3agava, KoTopas
pewaeTcs NPy NOCTPOEHUU MOAENN NIMHEWHOrO NpPeACKa3aHus, COCTOUT B
TOM, 4TO6bI C BbICOKOM TOUHOCTBIO HAWTU nMapaMeTpbl 3TOW Mogenu. Mmes
3HaHWS O KOPPEensiUMOHHBIX CBOWCTBAX CWMIHanNa, BO3MOXHO OTbICKATb
KO3 PuuneHTsl Mogenun astoperpeccum. ECiM MMHMMU3MPOBATL OWMGKY
npeackasaHus Ha BbIXOAe O6ensllero aBTOPErpeccMoHHOro GunbTpa,

noayunmMm ypasHeHue Ona - Yonkepa [2]. Takum o6pasoM, ecnm
KO3 PUUMEHTBI MOAENU  ABTOPErpecCMM  HaxXxoAsaTCs U3 CUCTEMBbI
ypaBHeHM Ona - Yonkepa, TO 3T0 rapaHTMpPyeT MWHMMANbHYIO

ANCNEPCUIo OWMOKN NpPeAcKasaHusi, UYTO OYeHb BAXHO MpU CUHTE3e
obenawowmnx GUABTPOB, TakK KakK CurHan Ha Bbixoge 6yaer uMeTb
MWUHUMAarNbHYIO MOLHOCTb MOMEXMU, 4TO ObecneumBaeT nyyllee KavyecTso
CMHTE3UPOBAHHOrO0 curHana. CaMO OUEeHMBaHWE CcrekTpa MoAenu
aBToperpeccum 6yaeT OTHOCUMTLCS K MapaMeTpuyeckoMy CrneKTpanbHOMY
OLIEHMBaHWIO. DTO MO3BOANT MMeTb psaj NpeuMMyLwectTB [2], B 4aCTHOCTU
UMeTb MPU HEBOMbLUIOM UYUCHE OTCUYETOB BPEMEHHOIO (PUNLTPOBOrO OKHA
BbICOKYIO Pa3peLlanLLyio CNOCOOHOCTb U OTCYTCTBUE MOsIBNIeHUst H0KOBbIX
NernecTkoB B CrieKTpax

Mokas3aHo, UTO C MOMOLbLID MOAENM ABTOPErpecCUOHHOro aHanusa
BO3MOXHO OTbICKaTe W MNOAYyYMTe NapaMeTpbl MOAENN aBToperpeccuu
NMPOLECCOB CO CNOXHOW (POPMOM CNeKTpanbHON MAOTHOCTM MOLUHOCTU, U
NPOU3BECTM OLIEHKY MNapaMeTpoB MNpPeACKa3aHusl peyeBbiX CUrHANoOB B
Kofekax C JIMHEWHbIM MpeackasaHveMm, 6narofgapsi KOTOPbIM MMeeTcs
BO3MOXHOCTb ONpeAenuTb BUA KoAeKa.

Bubnunorpaguuecknin Cnncok
1. Wenyxmun O.U., NlykbsaHues H.®. LUudposas obpaboTka n nepegava
peuun. M.: Pagno un cesasb, 2000. - C, 116 - 119,
2. Cnctema ypaBHeHui Ona - Yonkepa [2neKTpoHHbI pecypc] / URL:
https://vuzlit.ru/1120518/sistema_uravneniy_uolkera (OaTa
obpaweHus: 10.04.2021).
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MHOIOJTYYEBbBIE AHTEHHbIE PELLETKN B COBPEMEHHbIX
CUCTEMAX CBA3M
E.A. MepkynoBa
HayuHbin pykosoauTens — JleBoBa W.A., KaHA,. Te€XH. HAaYK, AOLIEHT

PaccmaTtpmBaetrca oOAHa M3  aKTyanbHbIX nNpob6neM COBPEMEHHOM
AHTEHHOW TEeXHWKWU - MOCTPOEHUEe MHOrO(MYHKUMOHASNbHBLIX MacCCUBHLIX W
aKTUMBHbIX AHTEHH, OCHOBHOE Ha3HauyeHWe KOTopbiIX - obecneyeHue
3¢peKkTMBHONM paboTbl pPaaMOTEXHMUYECKUMX KOMMJIEKCOB Pa3/IMYHOro
Ha3HayeHWd. TakuMe aHTEeHHble CUCTeMbl MOryT 6blTb peanu3oBaHbl Ha
OCHOBE MHOroslyyeBbiX aHTeHH (MA).

OnarpamMMa HanpasneHHOCTM MA MHOronenecTtkoBasi. AHTEHHble
yCTpoicTBa Nogo6HOro TMNa npegHasHaveHbl 405 napannenbHoro o63opa
MPOCTPaHCTBa  MOCPEACTBOM  (POPMUPOBAHUS  MHOXeCTBa  Niydei
OAHOBpeMeHHO. lpuueM KaXAblii Nydy pacrnonaraeTcd B CBOEM CeKTope
CkaHupoBaHunsa. CwurHanbl, MOCTynaloWmMe Ha aHTeHHY C PasfInyHbIX
HanpasfeHWW, MOryT ObITb pa3AeneHbl N NnepeaaHbl Ha pa3fiMyHbIE NOPThI
AHTEHHbI.

OyHKUMOHanNbHas cxema MA Bkaw4yaeT B ceba BXOAbl AHTEHHbI,
anarpammoobpasywowyto cxemy (AOC) u wusnyvawowyro vacte. JOC
ABJIIETCA OCHOBHbIM 3/1€MEHTOM (YHKLUMOHANbHOW cxembl. EE ocHOBHoOe
Ha3HauyeHMe - dopMmupoBaHMe Tpebyemoro aMmnaMTyAHO-(A30BOro
pacripegeneHnsa nona usnyyeHua MA. Bxoabl aHTEHHBI NpeacTaBnAlT
cobori nonepeyHble ceyeHuss NMHWIA  nepegad, paboTtalwmx B
oaHomonoBOM pexuMe. NOC BbINOAHSAETCA M3 MNACCUBHBLIX 3/IEMEHTOB:
Jenvtenen MOLWHOCTU, TPOMHWUKOB, ¢asoBpawaTeneli, HanpaBfeHHbIX
OTBETBUTENEN, OTPE3KOB JIMHUIA nepejaum v T. n.

Moctpoenne AOC ocHOBAHO Ha mapannenbHoW (Matpuua batnepa) um
nocnepoBaTenbHOM (MaTpuua bnacca) cxemax.

MNpeumyllecTso nocneaoBaTeNbLHOM CXEMblI 3aKsovaeTcs B
cneaywoueM: eé BO3MOXHO peanu3oBaTb NpU SIO60M UYMCAEe 3/1EMEHTOB
pewéTkn nyTéM noabopa ANVH ANMHWUI Ha BXOAax usnydvatenem n mexay
HanpaBfieHHbIMW OTBETBUTENSAMU TaK, 4TO HamnpaefieHus Aydyen He
3aBUCAT OT YacTtoTbl. Hepoctatkom nocneposatenbHo [OC saBnserca
60sblIOE KONMYECTBO HarnpaBfieHHbIX OTBETBUTENEN, npuBoAsiee K
CHWXEHUIO KO3 PMUMeHTa NoAe3HOro AenCTBUS aHTeHHbl U3-3a NoTepb
MOLLHOCTW B Harpy3kax.

MapannenbHaa JOC cywecTBeHHO OTAMYAeTCs OT NoCnenoBaTeNbHOM
NPUHUMMNANBLHBIM ~ OTCYTCTBMEM  MNOCNOLWAWNUX  DIEMEHTOB, MNOYTU
naeanbHbIMU PaBHOMEPHBLIMW aMMAUTYAHbIMU W JIMHEWHBLIMU (Pa30BbIMU
pacnpegeneHusaMu Bo36yXaeHUS U, YTO HEMANOBaXHO, MEHBLLIUM YNCIOM
HanpasfieHHbIX oTBeTBuUTenel. OCHOBHbLIM HeAOoCTaTKOM MapasienbHOoN
CXEMbl SIBASIETCA W3MEHEHMEe MOMOXEHUS Nyyeil B NpOCTpaHCTBE npu
WU3MEHEHUN YacToThl.

MoMMUMO PaanONOKALUMOHHBIX KOMMJIEKCOB, MHOrOJlyyYeBble aHTEeHHble
peleTkn LWUPOKO MCMOSb3YIOTCS B COBPEMEHHbLIX U CAIOXHbIX CUCTEMaXx
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CNYTHMKOBOW CBA3K, Takux kak «Kiku-8» (oHa xe ETS-8) nnu «Tankom-
4>,

CMAPT-AHTEHHbI B CUICTEMAX NOABWXXHOW CBA3MN
A.C. CoBa
HayuHbin pykoBoauTens - JibBoBa W.A., KaHA,. TEXH. HayK, AOLIEHT

B noknage paccMaTpyMBaeTcsl CMapT-aHTEeHHA WAM YMHasa aHTeHHa -
BWA, aHTEeHHbI, obecrneumBaloLWeil N3MEHEHNE OCHOBHLIX XapPaKTEPUCTUK B
COOTBETCTBMM C ajanTauuein K BO3AENCTBUIO BHELWHUX WUAU BHYTPEHHUX
¢dakTopoB. BO3MOXHOCTb ajanTauuM YBESIMUMBAET KayecTBO Mpuéma
curHana. OTAnUMTEeNbHOM O0COB6EHHOCTBIO YMHbIX aHTEHH SBAAETCH
BO3MOXHOCTb Npeobpa3oBaHUs AMarpaMMbl HanpaBieHHOCTU B Mpouecce
CNnexeHns 3a JABKeHneM aboHeHTa B NPOCTPaHCTBe, 6Gnarogaps
0CO6EHHOW CTPYKType CaMOi aHTEHHbI.

OcHOBHbIE NPUHUMMBLI PaboTbl TaKMX aHTEHHbIX CUCTEM MO3BOMSIOT
BblAEINTb NX HEKOTOPbLIE NPEeUMYLLECTBa!

1. CmapT-aHTeHHa BbICTpauBaeT psj OTAENbHbIX Jlyyei, KOTopble
obpasyoT wuronbuatyio ¢opmy. CnepopatenbHo, B 3aBUCMMOCTU OT
MEeCTOHaxXoXAeHUS aboHeHTa AaHHbIM Ny4 NOCPEeACTBOM MoAayvvM pa3Horo
YPOBHSI HANPSHXXeHUs B pa3finyHble YaCcTW aHTEHHOW pelleTku CTPEMUTCH
B CTOpPOHY aboHeHTa.

2. Wcnonb3oBaHme CMapT-aHTEHH CNOCOO6CTBYeT CyLleCTBEHHOMY
MOHMXXEHUIO W3Ny4yaeMOl MOLWHOCTWM OT poyTepa. B pesynbtaTe
Heo6X0ANMbI MEHbLUWE 3aTpaTbl S3HEpPruM Ha HOpMUPOBaHWE OAHOMO fyya
Mo CpaBHEHMUIO C O6bIYHOIM CEKTOPHOI aHTEHHOIA.

3. MapwpyTusatop WM Touyka JAOCTyna MOXeT CKOpPpPEeKTMpoBaTb
HanpasfeHWe npueMa WNAM NepejavyM CcurHana B 3aBUCMMOCTU OT
cUTyauMm W nepenaBatb AAHHbIE K KaXAOMYy abOHEHTY WHAMBWUAYASbHO.
Takum obpazom, rae 6bl abOHEHT HU HAaxXoausncsi, B ero CTOpoHy byaeTt
nepeaaH curHan ¢ napameTrpamu, obecneunBalwmmMn Tpebyemoe
KayecTBO MHGpOpMaLMN.

Obnactb MNpUMEHEeHUs CMapT-aHTeHH B TeXHWKEe CBSA3U JO0BOJSILHO
wnpoka - cucrtemMa WiMax, aHTEHHbl HENOABWMXHbLIX MOJIb30BaTE/IbCKUX
TEPMUHANOB, MOMAbL30BATENbCKUE TEpMUHasnbl C aBTOMOMUCKOM CUrHana,
AHTEHHblI MO6UBHBLIX TEPMUHANOB. HeCcMoTpsa Ha 3TO, OAHUM U3 FNaBHbIX
HefoCTaTKOB CMapT-aHTeHH $BASIETCA MX BbICOKas CTOMMOCTb. OHa
60nbLe ueHbl 06blYHbIX aHTEHH B HECKO/ILKO pa3, YTo BeAeT K MUHUMYMY
nnn BoobLe ncknovaet 3pHeKTMBHOCTbL UX MPUMEHEHMUS.

TeMm He MeHee, MO Mepe CHWXEHUS LUEHbl YMHble aHTeHHbl MOryT
3aMeHUTb CylecTByowme. 310 06CTOATENIbCTBO, HECOMHEHHO, MO3BOAUT
3HAUNTENBHO YMEHbLWWUTb KOAMYECTBO NAOWAAOK 6a30BbiX CTaHUMA U
COOTBETCTBEHHO MOBLICUTL MAIOTHOCTL CETEl COTOBOM CBA3M MPWU PaBHbIX
3atpatax. Kpome TOro, nepexos K TexHonormn LTE cnocob6crByeTt
BHEAPEHUI0 CMapT-aHTEeHH B MPaKTUKYy COTOBOWM CBSA3W. Takue aHTeHHble
pelweTkn BbIMNOAIHEHbI CO CPaBHUTENbHO HEe6GOSbWNUM  KOIMUYECTBOM
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3N1eMEeHTOB - OT eauHuy Ao 1-2 pecarkoe. B panbHenwem
MPOrHO3MpyeTcss noBblweHne 3OE@PEeKTUBHOCTM NOoA06HbIX AHTEHHbIX
CUCTEM B CBSI3M C POCTOM UUCNA 3/IEMEHTOB AHTEHHbIX PEeLIeTOK.

YMNPABJISEMbI UCTOUYHUK IJIEKTPONUTAHUA YCUTUTENA
KJACCA H.
[.B. CamoTorinos
HayuHbin pykoBoauTenes — Mamaes 10.H., KaHA. TEXH. HAYK, AOLEHT

Joknaa nocesweH OCOG6EHHOCTAM  MNOCTPOEHUS  YNpPaBfSieMOro
WUCTOYHMKA 3neKkTponuTaHma knacca H. Knaccudukaumsa ycunutenem
BecbMa 06LWMpHa.

Knaccel ycmnutenen pasnmMyaroTcsl No MOSOXeHUIo paboyeit TOUKM Ha
annpoKCUMUPOBAHHbLIX CTATUUYECKUX XapaKTepUCTUKAX YCUAUTENBLHOMO
ycTporictBa. [lo3xe Oblna aobaBneHa knaccudpukaumss nNo  pexvmMy
paboTbl: TOKOBbLIA U KAKOUYEBOW pexmnMbl paboTbl. PaccMoOTpmM Knaccbl G m
H noapobHee.

MpuunHOin co3panma ycunutenen knacca G u  H  nocnyxuna
HEeNWHENHOCTb YPOBHS MY3blKasbHOrO curHana. loytu Bce Bpems My3blka
3BYUNT CO CpegHeil M Manoh MOLWHOCTbIo. Ho u4To6bl 0O6paboTtath
ANHaMUUeckue BCMNEeCKW, WUu3peaka BCTpevawwmecs B My3blke U
Tpebyuwme 60AbWIOK OTAAUN DHEPrUM, YCUNUTenb AO/MHKEeH paboTate Ha
MOJIHYIO MOLWHOCTbL MOCTOSIHHO. B Takom pexwume KM ycunutena He
npeebiwaeT 10-20 %. Mo3ToMy nosiBUNacbe HeO6XOANMOCTb, UTOObI 610K
nUTaHMsa ycunutens pabotan B peXMMe Majnoro 3HepronotpebneHus wm
NOBbIWAA MOWHOCTL TOSIbKO TOrAa, kKorjga 3To Tpebyetca Ansd oTpaboTku
FPOMKMWX 3BYKOB.

Ocob6eHHOCTb paboTbl yeunutenen knacca G u H 3aknouaetca B 6noke
NUTaHWS, OTCNEXMBAIOWEM YpPOBEHb CUrHana Ha Bxoae. Koraa ypoBeHb
CUrHana noAHMMaeTCs Bbllle HeKoToporo nopora, 680K nUTaHUA
NOBbLIWAET MNUTAlOWEe Hanps>keHue, TeM CaMblM [aBas BO3MOXHOCTb
ycunutenio pabotaTtb € 60nbler aMnaMTYA0N, U MOHUXAET HanpshkeHue,
KaK TOJIbKO YPOBEHb CUrHana Ha BXoAe najaer.

Knacc G otanuyaetcs oOT knacca H  TeMmM, Kak npoucxoauT
npeobpa3oBaHue NUTaoLWero HanpskeHud. B knacce H npeobpasoBaHue
npovcxoant nnaBHO. B knacce G npoucxoauT nepekstoyeHue LWnH
NUTaHWUSA, KOTOPblE U3MEHSAIOT HAaNPsXeHUe NUTAaHUS ANCKPETHO.

Bblno npeanoxeHo paspaboTtaTb UCTOUHWK MUTAHUA AN YCUAUTEnNs
knacca H ¢ MakcumanbHOW MowHocTbio 200 BT mn aMHaMuueckum
ananasoHoMm 80 pb. OgHako Npu ypoOBHE BXOAHOro curHana Ha 20 ab
HUXXE MAaKCUMAaNbHOIO YPOBHS JHEpPreTUYeckKW HEBbLIFrOAHO OTCAeXWBATb
nobble U3MEHEeHUs cUrHana, No3ToMy 6blna NpeasioXkeHa ABYXKaHanbHad
cXemMa WCTOYHMKa nuTaHusl. B awnana3oHe ot 0 go -20 ab ypoBeHb
NUTaHUSA NOACTPaMBAETCS UCTOYHMKOM MUTAHUSA NOA YPOBEHb BXOAHOIO
curHana. lpuv MeHbWUMX YPOBHAX BXOAHOro curHana (Hwxe -20 pb)
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MCMNOJIb3YETCs NOCTOSIHHOE HanpsbKeHUe nuTaHus. B COOTBETCTBUE C 3TUM
anropuTMOM W Noka3aHa PYHKUMOHaNbHasa CxeMa.

BepxHui kaHan co3gaet LUMM-konebaHmsi C MNOCTOSAHHOW 60NbLUIOKH
CKBa)XHOCTbIO, @ HMXXHUA — C MNEepPeMeHHON CKBaXHOCTb. PaccMoTpum
noapo6Hee NnpuHUmMN paboTel YCTPOMUCTBA.

Ha Bxoh nocTynaeT 3BYKOBOW CUrHan, KOTOPbIi B AAHHON Cxeme
aBnsieTca  ynpasngiowuMm. B NOporoBoM  yCTPOMCTBE  HarnpsbkeHue
BXOAHOIO CWUrHana CcpaBHMBAETCA C MNOPOroBbIM HanpsbkeHueMm. Ecam
BXOAHOW CUrHaa MeHblUe Nopora, TO KU 1 OTKPLIT, @ KAoY 2 3aKpbIT.
FeHepaTop KOPOTKUX WMMYAbCOB (OPMUPYET MMNYNbCbl C 60MbLIOK
NOCTOSIHHOWM CKBaXXHOCTbIO, KOTOPbIE MNOCTynalT B CyMMaTop.

Ecnn >xe BXOAHONW curHan 6o0nblie, 4yeM HanpsbkeHue nopora, TO
NMoOporoBoe yCTpoKnCTBO 3akpbiBaeT Knwou 1 1 oTkpbeiBaeT Knou 2. Toraa
3BYKOBOW CUIHan MocTynaeT Ha MNUKOBbIA AETEKTOP, KOTOpbI Bbigensiet
ormbawowyo curHana. Orubarowas BXOAHOMO CUrHana nocTtynaer B
npeobpasoeatens ¢ LWWM-perynupoBaHuem, KOTOpbIii  dopMupyer
UMMNYNbLCbI, AJIMTENBHOCTb KOTOPbLIX 3aBUCUT OT YPOBHS CUrHana Ha ero
Bxoge. [anee curHan ¢ LWWM-npeo6bpa3oBatensa cknagbiBaeTca C
CUrHanoM, MOCTYNUBILUMM C reHepaTtopa KOPOTKMX WMNysfbCoB. [locne
BbINPSAMAEHUS U BblAENEHUSA MOCTOSAHHOW COCTABASIOWEN HanpspkeHue
NUTaHWA NOAAETCS Ha YCUNUTEND.

PucyHok 1 - cxeMa pa3paboTaHHOro yrnpaBnseMoro UCTOYHWKa NUTaHus
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PUCYHOK 2 — BpeMEHHbIe AMarpaMMbl B XapaKTePHbIX TOYKAX CXEMbl

SKCNEPUMEHTAJIbHOE UCCNEOQOBAHUE 3ATYXAHUA CUTHANA
WI-FI
.M. Mazaes
HayuHbin pykosoauTenb — MNapwuH A. 10., KaHA. TeXH. HayK, AOLEHT

BHYTpKM nomeweHuri He Bceraa AOCTYMNHbl TPAAULMOHHBIE UCTOUHUKHK
HABUIALUMOHHBIX AAHHbIX. B 3TOM Criyuyae ucnonb3yloTcs anbTepHaTUBHbIE
WCTOYHUKM HABUrALMOHHON WMHGOPMALMKU, HAanpuMep Touku aocTtyna Wi-
Fi.

MepBbIii CNOCO6 MCMOMB30BAHUSA TAKMX JAaHHBIX — pelleHne 3a4auun
TMNa Tpunartepauuu. BTopoit cnoco6 - onpeneneHne MecTonONOXEeHMUs
obbekTa NyTEM CpaBHEHWUS U3MEpPSIEMbIX YPOBHEW curHana C 3apaHee
N3MEPEHHbLIMU 3HAUYEHUSIMU, NPUBSI3aHHBIMU K KapTe noMeuleHums [1].

CywecTtByeT HeCKONMbKO MoAenel, OnuCbIBAaKWMUX 3aTyXaHue
pagumocMrHana B npoctpaHctBe. CaMblii  NpPOCTOM  ciayyan -
pacnpocTpaHeHue B CBO6OAHOM MPOCTPAHCTBE.

Ls(d) = 20log;o (29).
OAHaKO BHYTPUY 3[4aHUI CUTHAN NMPOXOAUT CKBO3b NepekpbiTUs. B TakoMm
cny4yae 3aTyxaHus OnuCbIBaOTCst POPMYIION, YUMTbIBaIOLLEN
NPOXOXJAEHNE Yepe3 MoJibl U CTEHBI. DTa MOAEsb HA3bIBAETCSH MOAENDBIO
KuHaHa - Mothu (Keenan - Motley model) [2]:

Lgm(d) = Lps(d) + nwlw + ngl.
B xoae uccnepoBaTenbCkoi paboTbl 6bi1 MPoOBeAeH 3KCNEPUMEHT,

3aKNI0YaWMIACS B NPOBEAEHMU 3aMepoB YpPOBHSA curHana ot Wi-Fi
poyTepa B yuyebHOM ayantopumn nabopatopHoro kopnyca PIPTY.
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3aBUCUMOCTb YPOBHS CUTHasa OT PacCTOSAHUS

MonyyeHHbIli Ha pUCYHKe rpadukK OToOpaxaeT CHWMXKEHME YPOBHS
CMrHana C yjaneHueM OT TOUKM A0CTyna. HepaBHOMEPHOCTU Bbi3BaHbI
MHOMONYYEBOCTLIO MPU OTPAXEHMUM OT NPENSATCTBUIN BHYTPU ayauTopun, a
pe3Kuii CKauoK — MPOXOXKAEHUEM UYepe3 CTEHY.

Bubnunorpaduueckunin CNMcok

1. 'puHsk B.M, T'puHak T.M., UpibaHos I.A. TMo3uMumoHMpoBaHue
BHYTPM noMeLeHuii ¢ noMowbto Bluetooth-yctponcts// Tepputopus
HOBbIX BO3MOXHOCTEN. BeCTHMK BnaanBOCTOKCKOrO rocyapcTBEHHOro
YHUBEpPCUTETA SKOHOMUKK M cepBuca. 2018. T. 10. N2 2. C. 137-147.

2. Yao Lu. Propagation modeling and performance evaluation in an
atrium building// KTH, School of Information and Communication
Technology. 2014.

PEMOHT PAAANONPUEMHUKA «HOHOCTb-102>
MN.A. JeMuH
HayuHbin pykosoautenb — Kpiokos A.H., KaHA. TEXH. HayK, AOUEHT

PaccmaTtpuBaeMbin pagmonpméMHuk eeinyckancs B CCCP ¢ 1988 ropa
B ¢opMe Habopa paaMoaneMeHTOB AN CaMOCTOATENIbHOW COOPKU Hauu-
HawowmMn paguonobutensamn. paBunbHO CO6PaHHbLIA U HACTPOEHHbIN
paanonpuéMHMK obnagaer 4yyBCTBMTENbHOCTLIO 0kono 10 mMB/M n cenek-
TUBHOCTBLIO 0KONO 5...7 aBb, HOMMHaNbHOI BbLIXOAHOW MOLWHOCTLIO 80 MBT,
MakcuManeHoi 150 MBT, AnMana3oHOM BOCMPOM3BOAUMbBIX 3BYKOBbBIX 4a-
ctoT 350...4000 Iy,

BHewHWi ocMOTP u3aenusa nokasars, UYTto YyacTb PaAuO03/1IEMEHTOB OT-
CYyTCTBOBasa, 4acTb 6blna npunasiHa naoxo, UMeUCb MHOMOYUCIEHHbIE
060pBaHHbIE AOPOXKM. YacTb paaMo3/1eMeHTOB HE COOTBETCTBOBAsA HO-
MUHany.

BoccraHoBneHne paavonpuéMHUKa HavanoCb C 3aMeHbl MarHWTHOM
aHTeHHbl MPOBOAHMKOM, coeguHsilowuM 6a3y V1 c pesuctopom R1 ans
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NPOBEPKN CTATUUECKUX PEXUMOB PaboTbl TPAH3UCTOPOB. PEMOHT OCnoX-
HSIICS OTCYTCTBMEM Y aBTOpa FrE€HEepaTopOB CUIHANOB U MUIIIMBONIbTMETPA
NEPEeMeHHOro Toka, B HannumMm 6bia TONbKO KUTAWCKUIA MynbTUMeTp. UcC-
TOUHMKAMN MHPOPMALUKN ANSI BOCCTAHOBNIEHUS PAAMONPUEMHMKA MOCNy-
XN HOpPyMbl, CTaTbW B CETU MHTEPHET [1] M KOHCYyAbTauum paanonodm-
TENewn.

e =)
omnx 128 ()4 , (V¥ .w
\. ) m»«- 08 I

cr2
*100mn x
<638 G817

BA

KnioueBble TOUKU OS5 MPOBEPKM PEXMMOB KAcKaaoB
Mo NOCTOSIHHOMY TOKY

MNocne ycTpaHeHUsl HeMcnpaBHOCTeN: pa3banaHCMPOBKU Napbl TPaH-
3uctopoB V13-V14, obpbiBa kaTywku L2, npo6os TpaH3ucTtopa V1, Boc-
CTaHOB/IEHMS CTAaTUUYECKOro pexxmMa YHY, noay4veHbl ucnpasHbli pagmo-
NPUEMHWNK, HABbIKW MANKNW MENKUX PaMO3NEMEHTOB HAa OrpaHUYEHHOM
NPOCTPaHCTBE, BOCCTAHOBSIEHUS AOPOXEK MeyaTHOW nnaTtbl, U3MepeHus
HanNpsHXKeHUH W TOKOB PaAMO3/1EMEHTOB, UYTEHUS NPUHUUNUANBHOMN, MOH-
TaXXHOW CXeM, ONpeAesieHUs UCNPABHOCTU Pagno3/1EMEHTOB MO NX COMPO-
TUBNEHNIO, U3MEpPEeHUd CTaTU4eckux KOo3(PPUUMEHTOB nepenaun Toka,
noa6opa TPaH3UCTOPOB MO UX XapaKTEPUCTUKAM.

1. «®opymM PagnoKoT» [DNeKTPOHHbIA pecypc]
https://radiokot.ru/forum/viewtopic.php?f=28&t=102506

ANIFTOPUTMbI NMO3UMLUMNOHNPOBAHNSA MOBW/1IbHbIX CTAHLUWI
E.B. CnoHoB
HayuHbin pykosoauTens — MNapwuH A.1O., KaHA. TeXH. HayK, AOLEHT

B paboTe pacCcMOTpPEHbl BOMPOCHI MOCTPOEHUSI rMnepbonnyeckmMx Tpa-
eKTopuit 6a30BbiX CTaHUMI, onpejesieHns TOUKM UX nepecedeHus ans
noucka AENCTBUTENIbHOMO PACNOIOXEeHUA MO6UIbHOM CTaHUMK MO MeToAy
TDOA (time difference of arrival). BeegeHbl ownbkn onpeaeneHns Tou-
HOCTU Ansi NPUBAIMXXEHUSI K pearnbHbIM yCNOBUSIM PabOTbl JAHHOMO METOo-
na. TDOA akTyaneH u3z-3a Manoro notpebneHns anekTposHeprum, 60nb-
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LWOro paauyca AEenCTBUS U BbICOKOW TOUHOCTU OrnpeaenieHus Mectonoso-
XXEHUsA MOBMNBHOro ycTponctea [1,2].

OcHOBa AAaHHOIO0 METOAA 3AK/0YAETCS B U3MEPEHMU PA3HOCTU BPEMEH
npuxopa nNnepesaHHoro cMrHana ot AByX 6a30BbiX CTAHUMI HA MOOBUNBHYIO
CTAHUMIO C yYeTOM CUHXpPOHM3aumm. COrnacHoO nocCTaBfIEHHONM 3ajave Ha
NepBoM 3Tane 3aAaeTcsl MECTOMONIOXKEHUE 6a30BbIX CTaHUMWA, a TaKxkKe
MPOCTPaAHCTBO, B KOTOPOM 6yAeT NMpoOMCXOAUTb MOUCK MOBMABHONM CTaH-
umu. [lna pacueTta pasHOCTU PACCTOSIHUWA OMpeaensieTcd BPEMEHHOW WH-
TepBan Mexay CurHanamm oT AByx 6a30BbiX CcTaHuui. C yyeToM norpeLu-
HOCTU OLIEHKW BPEMEHU MOXHO 3arnuncaTe PacCUMTAHHYIO Pa3HOCTb B BUAE
Dproa=Dproatrand xDproa * M, rae M — KO3 OULMEHT BEANUYMHBI OWMGKK
n3MepeHusi, B uHtepsane ot 0,01 po 0,5. lMoctpoeHne nUHWUIA paBHOM
pPa3HOCTM PacCTOSAHMIA BbINOJIHEHO B MPOrpaMMHOM KoMnnekce Matlab.

250 T T v T T T T 200,

200 - \

150+ 1 2
\\ .
-~ 100+ \
W00 =~ 1

100} \

-150
E|

OnpegeneHne NONOXEHUS MOBUNBHOM CTAHUMKN C KO3PIUUMEHTOM M,
paBHbIM: a - 0,5; 6-0,01

Toukol 0603HavaeTcsa U3MEPEHHOEe PacnofioXXeHUe MO6MAbHONM CTaH-
UMK Ha nepecedeHun rmnep6on, o6pasoBaHHbIX ABYMS napaMu 6a30BbiX
CTaHuMil. MOXXHO 3aMeTUTb, YTO MPU YMEHbLUEHMN OLIMOKU MU3MEpPeHMit
nepeceveHne runepbon CTPEMUTCH K AEACTBUTENIbBHOMY MOMOXEHUIO MO-
6unbHOIi cTaHumMn. Ona 6onee TOUYHOrO MOCTPOEHMS rpaPuKoB pacyer
6611 BoINOAHeH ana 1000 ntepauwmii.

Bubnuorpaduueckunin CnMcok
1. bakynes N.A. PagnoHaBUraumMoOHHbIE CUCTEMBI: YY4EOHUK ANA BY30B.
M.: PaaunotexHuka, 2005. 224 c.
2. Rappapv 4., Jlynce M., ®annetn 3. MeTtoabl CNYTHUKOBOIO M
Ha3eMHOro nNo3muuoHuposaHus / MNpu nogaepxke OAO “KHUUTMY”; nep.
¢ anrn. E.b. MaxusHoBoW noa.pea. K.T.H., goueHTa B.A. Typunosa.
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PA3PABOTKA MATEMATUYECKOW MOJENN
011 NCCNEQOBAHMUA BO3OENCTBUA YBOAALLMX NOMEX
HA CNYTHUKOBbLIE PAANOHABUTALIMOHHbIE CUCTEMDbI
n.M. ComoB, U.A. Epmonaes
HayuHble pykosBogutenu — Xononos U.C., KaHA. TEXH. HAYK, AOLEHT.,
Bacunbes E.B., kaHA. TeXH. HAYK, AOLEHT

B pabote paccMOTpeHbl BOMPOCHI pa3paboTkKM MaTeMaTU4YeCcKOoMm
MoAenn AN NoAMEHbl NOXHbLIM TPEKOM WUCTUHHOWM TPaeKTOPUU ABUXKEHUSA
NnoABUXHOIO  06bekTa,  OCHALLEHHOro  MPUEMHUMKOM  rnobanbHOM
CNYTHMKOBOW paganoHaBuraumMoHHoin cuctembl (TCPHC) n nHepumanbHOM
HaBuUraunoHHol cuctemoi [1]. [daHHasa 3ajada akTyanbHa, Hanpumep,
npu reHepauun yeogawmx (spoofing) nomex T[CPHC [2]. Tpu 3ToMm
BbIABUTb (pakKT Hauyana AEACTBUS CPEACTB MOCTAHOBKM MOMEX MOXHO Ha
OCHOBaHWK conocTasneHuns nokasaHu FCPHC u MHC.

CornacHO noCTaHOBKe 3ajauyyM npejnonaraeTcs, 4TO arnpuopHO
MU3BECTHbl 3aKOH, OMUCLIBAKOWMWIA TPAEKTOPUIO ABWXEHUS ob6bekTa B
TPEXMEepPHOM MPOCTPAHCTBE, U HauYaNbHOE Yri0BOE MNOoJIoXeHne obbekTa.

OTanbl peweHns 3agayn.

1. OnpegeneHune aHanUTUUeCcKux BbIPaXXEHUH, 3a4a10WmX
MaTeMaTUyeckylo MOAeslb  WCTUHHOW  TPaekTopun  ABWXEHUS
obbekTa. PopMUPOBAHNE MACCUBOB MPOCTPAHCTBEHHbLIX U YIN0BbIX
KOOpAMHAT 06beKTa B TOUKax TPAaeKTopuu.

2. ®opMMpoBaHME CUIHANOB YIr/IOBOW  CKOPOCTU, WU3MEepsieMbiX
YyBCTBUTENbHbIMKU 3n1emeHTamm MHC.

3. WHTerpvpoBaHWe CUrHasnoB YrfiOBOW CKOPOCTU ANA OUEHKU YrfoB
Jnnepa U NIMHENHOM CKOPOCTU — ANS OLEHKW MPOCTPAHCTBEHHBLIX
KoopAMHaT. Jna maTeMaTM4ecKkoro onucaHws BpalleHUsa o6bekTa
MCMNOMNb30BaHbl  MaTeMaTUYecKWii  annapaT KBaTEPHUOHOB WU

¢dopMynbl nepexoga oOT napameTpoB Poapura - [aMunbToHa
(3nemMeHTOB KBAaTEPHMOHA) K yrnam Jinepa [3].
4. OnpegeneHune aHanUTUUeCcKux BbIPaXXEHUH, 3a4a10WmX

MaTeEMaTUUECKYID MOAeNb WMUTUPYEMONM YBOASIWLEA MNOMEXOon
TPAeKToOpUKn ABUXEHUS O6bekTa.

5. Busyanusauus Tpex TPEKOB:
a) UCTUHHOW TPaeKTOpUKN ABUMXKEHUS CornacHo n. 1;
6) TpaekTopun ABWXEHMUS, OLEHEeHHOW B n. 3 no uHdopMauum oT
natunkoB MHC;
B) TPAEKTOPUU ABWKEHUS, MOAYUYEeHHON no uHdopmaummn ot FCPHC
npyu AENCTBMN YBOASILLEN NOMEXN COrnacHo n. 4.

Bubnunorpaguuecknin Cnncok
1. bakynes I.A., CocHoBCkui A.A. PagnoHaBUrauuOHHbLIE CUCTEMBI:
yuebHuk ans By3oe. M.: PagmnotexHuka, 2005. 224 c.
2. Wen H., Huang P.Y.-Ru, Dyer 1J., Archinal A., Fagan 1J.
Countermeasures for GPS signal spoofing // Proc. of the 18th Int.
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technical meeting of the satellite division of the institute of navigation
(ION GNSS 2005). Long Beach, CA, 2005. P. 1285-1290.

3. Kuipers 1.B. Quaternions and rotation sequences. New Jersey:
Princeton University, 1998. 400 p.

PEAJIN3ALINA COTMACOBAHHOIO NPUEMA
PAONOJTIOKALIMOHHOIO 30HAWPYIOLWLEIoO CUTHANA
HA NMPOLIECCOPAX CEMEMUCTBA «3J1bEPYC»
A.A. ViBaHOBa
HayuHbin pykosoauTens — Butases C.B., KaHA. TeXH. HAayK, AOLEHT

Mpn NpoekTMpoBaHUM COBPEMEHHbIX YCTPOWCTB 06paboTkn CUrHanoe
Heo6X0ANUMO YyUUTbIBaTb MPOU3BOAUTENILHOCTb BbIMUCAUTENLHOW 6a3bl K
€€ 3p@PeKTUBHOCTb C TOYKMU 3peHust undpoBoi 06paboTknM CUrHanos
(LOC).

B paHHoOl paboTte npoBeaeH aHanm3 3PPEKTUBHOCTU MNPUMEHEHMUS
OTeYeCTBEHHOro npoueccopa o6wero HasHadeHusa «Inbbpyc-8C» Ha
npuMepe peLleHnsl KOHTPONbHOM 3ajaun. B KauectBe TakoW 3ajauu
BblI6paH TMNOBOI anropuTM, BbIMONHAWMI COrNACOBAHHYIO (PUNbTPALMIO
pPaAvONOKALUMOHHOIO CUrHana - CurHana ¢  JIMHEAHOW 4acTOTHOWN
Moaynsaumen (JIYM) [1]. AnropuTM BbiNnoAHsAETCA B 4 3Tana:

1) AeneHne curHana Ha Cekuuu;

2) cornacoBaHHas GuUAbTPaLUUs KaXKAOMW CEKUMKN: BblUYMCIIEHUE CreKTpa
BXOAQHOMO CUrHana ¢ NOMOWbIO 6bICTPOro npeobpasosaHus dypbe (BrP),
NepeMHOXEeHWe MOMYYEHHOro CrnekTpa C YacTOTHON XapaKTepucTUKOM
dunbTpa, KOTOpas SBASIETCH CNEKTPOM KOMMAEKCHO-COMPSHKEHHOro U
3epKasibHO OTPaXKEHHOr0 UCXOAHOr0 CUrHana, U BO3BpaT BO BPEMEHHYIO
obnactb yepes ob6paTHoe 6bICTpoe nNpeobpasoBaHme dypoe (OBMND);

3) BbluMCNeHMe KBaapaTa MoAyns pesynbtata PpuabTpaummu;

4) ¢popMupoBaHmne BbIXOAHOIO CUrHana.

PaccMmaTtpuBaeMbli  anroputM  6bl1 peanu30BaH Ha npoueccope
«2onpbpyc-8C». Ero  OCHOBHbIMM  XapakTepUCTUKAMW  SABASIIOTCH:
opuUrnHanbHasi apxuTekTypa, Hannuue 8 aaep, TaktoBas yactota 1.3 Tu,
wupokoe komaHgHoe cnoso (VLIW), ucnonHenue po 25 onepauunii 3a
TakT [2].

3amMepunu BpeMs BbINOSIHEHUS 3TanoB aaropyTMa M MNOAYYUSK, 4TO
BN® 1 cekumn u3 1024 otcuetoB BbINOMHSAETCA 3a 5.4 Mkc, BINd Bcex
cekumii — 64.8 MKC, BeCb anroputM Ha 1 cekuum BbinonHseTca 3a 13.2
MKC, B€Cb anroputm o6pab6otkm — 159.3 mkc.

CpaBHMB MOJlyYeHHble 3aMepbl BPEMEHW BbINOAHEHUS anropuTMa
obpabotkn JIYM-curHana ¢ pesynbTatamu, npeacraBneHHeiMn B [3],
MOXHO cAenaTb BbIBOA, UTO Ha dnbbpyc — 8C anropuTm BbINOAHSETCA B 3
pa3a 6bicTpee, yeM Ha cucteme ns 6 CbUC ADSP-21160.
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MonyyeHHble pe3ynbTaTtbl CBUAETENLCTBYIOT 06 3(@eKTUMBHOCTH
NMPUMEHeHUs1 OTeYeCTBEHHOro npoueccopa «Inbbpyc - 8C» B 3agavax
LOC.

Bubnunorpaguuecknin Cnncok

1. A.10. bo6pos, A.l. Oo6poxaHcknin n ap., Uudposas obpabotka
curHanos B MPJIC. Yactb 2: anroputMbl 06paboTkM pagmMonoKauMOHHbIX
curHanos // Unudposas obpaboTtka curHanos, N°1. - 2002,

2. AnbdoHco A. M. u ap. MukpoapxuTekTypa BOCbMUSIAEPHOIO
YHUBEPCANLHOIO MUKponpoLueccopa” 2nebpyc-8C" //Bonpochkl
paanoanekTpoHukn. — 2016. - N2, 3. - C. 6-13.

3. A.10. bo6pos., A.l. Aob6poxaHckuin, .B. 3anueB u ap., LUndposas
06-paboTka curHanos B MHOrodyHkumoHanbHoelx PJIC. Yacte 3 //
Undpposas ob6paboTka curHanos, N°2. - 2002.

MCCNEAOBAHUE CNOCOBOB AETEKTUPOBAHUA AKTUBHOCTU
PEYM ANA COKATUA PEMEBOIO CUTHANA
B.A. Ky3HeuoBa
HayuHbIn pykoBoauTenb — BonueHkos B.A., KaHA,. TeXH. HayK, AOLIEHT

[etekTop akTMBHOCTM peun (voice activity detector - VAD) - 3T0
anroputM, nNpeAHas’HayeHHbld ANa pa3fiMuyeHusl MHTEPBAsiOB aKTUBHOW
peun 1 nays.

Anroputmbl VAD pa3snnuyalroTcs METOAaMU OLIEHKW KPUTEPUS aKTUBHAas
peub/naysa [1]. JAna wucnonb3oBaHua B anroputMax VAD 6biim
NpeanoXeHbl pasfinyHble CNOCO6bI OOHAPYXEHUS peun U NX KOMBUHaLUMK.

B aaHHOI pabote m3yuyeH anroputMm VAD, OCHOBaHHbI Ha aHanuse
AONFOCPOYHOIM MH(POPMALMKM O peYeEBbIX CUrHanax [2].

PaccmaTpuBaemblit anroputMm O6HApPy>XeHWs peyu npepnonaraeTr, 4vTo
Hambonee BaxxHas MHopMaumsa Ansi O6HAPYXXEHUSA pevyeBOn aKTUBHOCTU
B 3allyM/IEHHOM peyeBOM CUrHane CcoAepXuUTCd B  aMnauTyae
U3MEHSAILWErocd BO BPEMeHW CrnekTpa curHana. AAroputM WCNosb3yeT
AONITOBPEMEHHOE peyeBOe OKHO BMECTO MIMHOBEHHbLIX 3HAaueHWli cnekTpa
AN OTCNeXWBaHWUs  CNekTpanbHOW orubawowein. [puHumMn paboTol
AaHHoro VAD OCHOBaH Ha OLUEHKe JONroBPEeMEeHHON CnekTpasbHOM
ormbawowein (LTSE - long-term spectral envelope). T[lpu 3TOM npasBuno
NMPUHATUS peleHns 06 akTMBHOM peun/nayse (PpoOpMUPYETCS Ha OCHOBE
Be/IMYUHbI AONTOBPEMEHHOIro CreKkTpanbHoro pacxoxaeHus (LTSD - long-
term spectral divergence) mexay peybto 1 LIYMOM.

ANroputM MOXHO onucaTb cnegyrowmMm obpasom. B TeueHue
KOPOTKOro nepuvoja WMHUUManu3auumM OLEHWBAETCH YCPEeAHEHHbLIN CnekTp
WwyMa, a TakxKe BblYMCNSETCH] WM YyCTaHaB/MBaEeTCs OMTUMAaJsbHOE
3HauyeHMe nopora Ans BenuMumHbl LTSD. 3ateM npoucxoauTt pasaeneHuve
(cerMeHTMpOBaHME) BXOAHOIO CUrHasa Ha MepekpbiBalolWMecs Kaapbl,
obpabaTtbiBaeMble ¢ noMowbl OkHa (2N+1)-kagpoe (N-nopsaok
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JeTeKTopa, OTpakalowWMn AMWHY AOArOCPOYHOrO0 OKHAa), W BblUMCASETCH
ux cnekTp. Jlanee onpepensietcs BennuuHa LTSE. A npaBuio nNpuHATUSA
peweHnst VAD OCHOBLIBAETCS Ha BblUUCEHUM BenuunHbl LTSD, koTopas
onpenenseTcs kak oTknoHeHue LTSE ot cnekTpa wyma.

[na noanep>xaHusi BbICOKOW TOYHOCTU OnpeaesieHusl NepuoaoB peun
npu HU3knx yposHax OCLU B AaHHOM anropuTMe UCMOob3YeTCs MeXaHU3M
3aaepxku. VAD 3apep)XuBaeT nepexos peym B HepeueBoi CUrHas, utobebl
npeaoTBpaTUTbe OWKNBOYHYIO KNAaCCUPUKALMIO OKOHYAHWUIA CNOB C HU3KOM
3Hepruer kak y4yacTkoB nay3. [lpy 3TOM MNpPU HU3KOM YPOBHE LIyMa
MexaHW3M 3a[epPXKKN OTKYaeTCs, YTo6bl yAyUylWwnTe O6HapyXeHue nays.

Takum obpazomMm, anroput™ VAD Ha OCHOBE JAONFOBPEMEHHOro
CNEeKTPasibHOro  pPacxXOoXAeHUs Mexzay WyMOoM U peybio paboTaeTr
AOCTaTO4YHO 3¢ PEKTUBHO.

Bubnunorpaguuecknin Cnncok
1. BonueHkoB B.A., Bwutazee B.B. Metoabl u“  anroputMebl
AEeTeKTUPOBAHUA aKTUBHOCTU peuun.
2. Javier Ramirez , Jose C. Segura, Carmen Bebitez, Angel de la
Torre, Antonio Rubio. Efficient voice activity detection algorithms using
long-term speech information. 2004.

PA3SPABOTKA JIABOPATOPHOI'O MPAKTUKYMA
MO ONEPATUBHbLIM NEPEKJTIOMEHUAM B SJIEKTPOYCTAHOBKAX
C NICNOJIbBOBAHUEM AEMO-BEPCUM NPOIrPAMMbI TWR-12
A.A. JIOHCKNX
HayuHbin pykoBoautens - Tapabpun A.10., kaHa,. TeXH. HayK, AOLEHT

Ha AaHHbIn MOMeHT B Poccum akTMBHBIM XOAO0M WAET uundposas
TpaHchopMauums. Mo MOEMYy MHEHWI0, eé HEMaNOBaXXHOM YaCTbIo AOJHKEH
CTaTb HOBbLI NOAX0A B NOArOTOBKE KajpOB AUCMETYEPCKOro nepcoHana,
a MMEHHO WCMOo/b30BaHWE COBPEMEHHOro MNporpaMMHOro obecnevyeHus
TWR-12 B npouecce 06yyeHns 1 NoBbllEHUS KBanupukaumm,

[aHHbli  koMnnekc o6nafaeT WHTYUTUBHO TMOHATHBIM AW3AKHOM,
no3sonsier oueHMBatb nNo 6annam KayectBO W MPaBUJIbHOCTb
onepaTUBHbIX NepekaloyYeHnid, AaéT BO3MOXHOCTb MPOEKTUPOBAHUS CXEM,
a TaKke NOo3BOAMT BU3yanusuposaTb AEWCTBUA C NEPEKN0YaEMbIM
obopypoBaHueM. [na nopaepXaHuUss MOTMBauUMM B MOBbIWEHUN
KBanudukauum,  TPEHUPOBKMU MO>HO NpoBOAUTL B pexume
COpPEeBHOBAHMWSA, YCTAaHOBMB ONpeaenéHHblii BPEeMEeHHOW pernameHT Ang
BCEX NEPEK/IOYUYEHUNA.

A cuuTalo, uTOo ewé HaMm cneayeT 3aTpoOHYyTb TeMy LUeHbl OWnbKn
aucneTtyepa. DNeKTPUYeCKMA TOK He rnpowaeTr owubok, a 6onblime
MaTepuasnbHble 3aTpaTbl MEPKHYT Nepei pa3pyLleHHbIMU YeNoBeYeCKUMn
XXU3HAMKW  OMNepaTMBHLIX PAabOTHUKOB, MNOrMOWMX WAM  NOAYUYMBLUMX
WHBaNIMAHOCTL MO BMHE HEKOMMETEeHTHOro mnepcoHana ANCNEeTYEePCKUX
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LEHTPOB. Mbl AOMKHBI NPUNIOXKUTL BCE YCUNUSA ANSI CHUXKEHUS MPOLEHTA
HECYACTHbIX C/lyyaeB, a COBpPeMeHHblt kKomnnekc TWR-12 craHer
OT/INYHBIM MOACMOPLEM B 3TOM Harpae/ieHUN.

PA3SPABOTKA CUCTEM 3APAAA BbICOKOBOJ/IbTHbIX
KOHAEHCATOPOB BOJ1bLLIOA EMKOCTH
A.0. 3aMaTuH
HayuHbin pykosoauTens — Aransuos K.J.

PaccmaTpuBaeTcsl YCTPOMCTBO 3apsiia BbICOKOBOMBTHBIX KOHAEHCATO-
poB 6OMbLIOI €MKOCTU Ha OCHOBE reHepaTopa BbICOKOBOMLTHBIX UMMY/b-
COB MOLLHOCTU C MHAYKTUBHbLIM HAKOMUTENEM 3HEPIrMU U ra3opaspsiiHbiM
KOMMYTaTOpOM TOKa, CNOCO6HbIM (DOPMUPOBATL MMMYNbChbl HANPSHKEHUS
00 100 KB OT HU3KOBOJIbTHOIO UCTOYHMKA NUTAHUS.

TunoBas KOHCTPYKUMSI r€HEPATOPOB, OCHOBAHHbBIX HA MHOrOCTYMNEH-
yaToM Crnocobe 3apsila €MKOCTHbIX HaKOMUTENEN 3HEepruu, BKIIOUAET B
cebs1 oTaenbHbIE «3apsAHble CTYMeHW», COCTOSILME U3 BbICOKOBOJIbTHBIX
KOHAEHCATOPOB U KOMMYTUPYIOLWMUX 3/IEMEHTOB. KONMYecTBO UCNONb3ye-
MbIX CTYMNEHEN onpeaensieT napameTpbl BbIXOAHOIO UMMyNbCa, KPOME TO-
ro, UX 4YNCNO onpeaensieT maccorabaputHbleé NMapaMeTpbl reHepaTopa B
LLeSIOM.

NaBHbIN HEAOCTATOK - UX MaccorabapuTHble nokasatenu, NoAoOHas
CMCTEMA AOHKHA UX YCTPAHUTB.

MpeanaraTcs K ™MoaenupoBaHuilo 2 cnocoba noctpoeHus: 6e3
TpaHcopmaTopa (CM. puc. 1) U C NPUMMEHEeHMeM WUMMYbCHOro TpaHC-
¢dopmaTopa (CM.kaIC. 2)

L

ocu ocLy

Puc 1. bectpaHcdopmMaTopHas cxema 3apsaa
ManbBaHWuecKkasi CBSA3AHHOCTb C HArpy3koin 6ectpaHchOopMaTOpHON

CXeMbl TpebyeT MOBbLIWEHHOr0 BHMMaHUS K 3/1eKTPo6e30MacHOCTU Ha
STanax NPoeKTUPOBaHUS NIEKTPUUECKON NPUHLIMNUANBLHON CXEMbI.
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Puc. 2. Cxema 3apsaga ¢ TpaHCHOpPMATOPOM

Oco6eHHOCTU CXeMbl C MPUMEHEHMEM TpaHcdopMaTopa - BO3MOX-
HOCTb MCMOJIb30BaHMS MOBLIWALLEro TpaHcdopMaTopa, a Takxke Hanu-
une ranbBaHUYECKO Pa3BA3KN.

PA3SPABOTKA NPOrPAMM MOAE/IMPOBAHUA CUCTEM
NAPAKCUAJIbHON DNNIEKTPOHHOM ONTUKWN B CPEAE MathCAD
2.T. Koueprux
HayuHbin pykoBoauTenb — TpybuubiH A.A., A-p PuM3.-MaT. HayK,
npodeccop

Llenbto BbINYCKHOM KBanudMKaUNMOHHOW paboTbl sBnsieTca pa3paboT-
Ka NporpaMMbl MOAENMPOBAHUS CUCTEM MAapPaKCUANIbHONW 3NEKTPOHHON on-
TMKK B cpege MathCAD v HanucaHue yuyebHo-MeToamMueckoro nocobus.

3apauun, Heob6xoauMble ANS BbIMOSIHEHUS NOCTaBAEHHOW Lenu:

1. O630p cywecTBYOWEN nuTepaTypbl N0 TeMe paboThl.

2. BblBOA OCHOBHbIX TEOPETUYECKMX CBEAEHUIN U MONOXEHUIA.

3. CocTtaBneHue nporpaMMbl MOAENNPOBAHUS CUCTEM NapakKCUanbHOMN
3NEeKTPOHHON ONTMKM C MUCroab3oBaHMeM nporpamMm MathCAD wu
«OOKYC»,

DneKTPOHHasa onTMka — Hayka 0 (OopMUPOBaHUM, (POKYCUPOBKE WU
TPAHCNOPTUPOBKE TMOTOKOB 3aPSDKEHHBIX YacTUL, B 3EKTPUYECKUX U
MarHUTHbIX MONsX. BaxHeNWnM NOHSATUEM 3TOW HAyKU SIBASKOTCS 3MeK-
TPOHHO-ONTUYeckme cuctembl (30C), nossonsawowme HokycMpoBaTb Nyu-
KM 3apsiKeHHbIX YacTul,.

PaznuualoT aHaNUTUUYECKUE U UYUCNIEHHBIE METOAbl MPOEKTUPOBAHUS
30C. B ocHoBe aHanUTUYECKUX METOAO0B NexaT MOoAXOAbl KNaCCUYECKON
3N1EKTPOHHON OMTUKU WAW NapakCUanbHOW 3MEKTPOHHOM OMNTUKM (anek-
TPOHHOW OMNTUKKW NEpBOro nopsiaka). B 310T pasaen onTUKU BXOAUT MOHS-
TMe napakcuanbHOW obnactu, T.e. 0651acTn, 6€CKOHeYHO NPUGIMKEHHOMN
K onTnuyeckon ocu. Ana mogenuposaHus D0C He06X0AMMO pacCMOTPETb
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aKCUasibHO-CUMMETPUYHbIE CUCTEMBI. AKCMANbHO-CUMMETPUYHbIE MONSA -
3TO Takue Nonsl, PyHKUMSA KOTOPbIX 3aBUCUT TOMBKO OT PacCTOSAHUS A0
ocn u uMeet cnepywowmini Bug f = f(r). 2™ NonNsa MOXHO Ha3BaTb LMAWNH-
Apuyeckumu. [Ing ux usyyeHmns Heo6xoAMMO UCNOML30BaTb UMAUHAPUYE-
CKYI0 CUCTEMY KOOPAMHAT.

N3BecTHO, UTO TakuMe akCuMasbHO-CMMMETPUYHbIE NOAS MOryT Co3Aa-
BaTb JJIEKTPOHHblE WU306paxeHnsi. MOXHO CKa3aTb, UTO aKCuasibHO-
CUMMETPUYHbIE MO UMEIOT BaXKHENLWYIO POJib B 3IEKTPOHHOM ONTUKE.

MoaenupoBaHue 31eKTPOHHO-OMTUYECKOM CUCTEMbI BKJIOYAeT B cebsd
HECKO/bKO 3Tanos:

1) pacuet 3n1eKTpuYecKoro Uanm MarHMTHOro nons B paboyem ob6bLeme
320G,

2) pacyeTr MHOXeCTBa TPAEKTOPUM 3apSHKEHHbIX 4acTuy, B 3TOM MNO-
ne;

3) Mo pe3ynbTatam TPAaeKTOPHOro aHanusa onpegeneHne Touku ¢o-
Kyca.

B npouecce BbinonHeHus BKP HeobxoauMO ucnonb3oBaTe Cpeay
MathCAD u nporpamMmmy «®OKYC».

MporpamMMa «®OKYC» Heob6xoamMMa AN MOAENMPOBAHUS aKCUANBbHO-
CUMMETPUYHbBIX 3/IEKTPOHHO-OMNTUYECKUX CUCTEM. [lporpamma COCTOUT U3
HECKONbKUX Moaynein (rpaduyeckmii pefaktop, MOAY/b BblYMCNEHUS
31EKTPUYECKOro NoJs, MOAYN TPAEKTOPHOIo aHanusa).

PA3SPABOTKA CTEHOA UBMEPEHUA TENZ1IONPOBOAHOCTH
MATEPUANOB
C.A. CadppoHoB
HayuHbin pykosoautens — ®edenos A. A., KaHA. TeX. HAYK, AOLIEHT

B poknaze paccMaTpMBAaETCs MPUHLUMUN U3MEPEHUs1 TEMNONpPOBOA-
HOCTU Ha NpUMEpe NAACTUHbI U3 TEKCTONUTA.
CyTb npouecca M3MepeHusl 3ak/4aeTcs B TOM, UTO Martepwan, Tensno-
NPOBOAHOCTE KOTOPOro HEOH6XOAMMO U3MEPUTb, 3aXKMMAeTCs Mexay ABY-
MS MeAHbIMW NAacTMHamM (CM. PUCYHOK). Pe3uctopel 1 ¢ pacceMBaeMoi
TeNN0BOM MOLWHOCTbIO A0 5 BT, pa3melleHHble Ha MeAHOM nnactuHe 2, u
oxnaxpaemass MejHas nnacTMHa 3 npeAHasHauyeHbl ANs CO3AaHWUS paB-
HOMEpPHO pacnpeaeneHHOro No NOBepPXHOCTU uccneayeMoro obpasua ten-
NOBOro MOTOKaA.
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Moaynb uaMepeHus TeNNONPOBOAHOCTU:
1 - pe3ucTtopel, 2 - HarpeeBaemas nNaacTMHa, 3 — oxnaxzaaemas
nnactuHa, 4 - nccnepyemsolii obpasew,

Mocne BKJIOUYEHUS MUTAHUS, CMYCTS HEKOTOPOE BpeMsl, HacTynaert
CTaUWOHAPHbIA TEMJIOBOW PeXuM, NMpU 3TOM TENAONPOBOAHOCTL 06pa3ua
MOXET 6bITb BblYMCAEHA N0 popmMyne

__Qd )
A= 21D Bt/m- K,

rae Q — MOWHOCTL TEenaoBOro notoka, d — TonwuHa obpasua, F - nno-
waab obpasua, T1 n T2 - TemnepaTtypbl Ha NOBEPXHOCTAX obpasua, m3-
MepsieMble YCTaHOBNIEHHbIMW B MOAyJfie TepMonapaMu (Ha pUCYHKe rnoka-
3aHbl).

NMPUMEHEHUE NHONKATOPOB TOKOB KOPOTKOIo 3AMblKAHUSA
HA BO3A4YLUHbIX TINHUAX 6-10kB
A.N. XpycTtanéea
HayuHbin pykoBoauTene — Aarunes A.A., KaHA,. TE€XH. HAYK, AOLEHT

NHaMKaTop TOKa KOPOTKOrO 3aMblKaHWS - 3TO YCTPOWCTBO, Tomnorpa-
¢duueckm ykasbiBawwee npotekaHme Toka K3 u nossonsiowee 6bICTpo
YCTPaHWUTb MOBPEXAEHHbIA y4yacTOK JIMHWM WM HOpManu3oBaTb paboTy
pacnpegenutenoHoi cetn. UTK3 pernctpupyioT mMexdasHble 3aMmblKkaHus
W 0gHOa3HbIe 3aMblKaHUS Ha 3eMJI0.

MpuMeHeHne UTK3 B 3HepreTuke no3BOAsSieT HEMEANIEHHO nepepaBaTb
uHdopMaumio 06 aBapun U MecTe e€ nokanmsauuu, CTaTUCTUYECKU ornpe-
AeneHo, 4YTo NCNOoJib30BaHWe MHAWKATOPOB COKpallaeT BpeMsa obHapyxe-
HMS HeMcnpaBHOCTEN B ABa-TpWU pasa. Takke AaHHOE YCTPOWMCTBO Cro-
CO6CTBYET CHWXEHWIO 3aTpaT Ha roploye-cMa3ouHble MaTepuansl Ang
TEXHUKMW, aMOPTU3aLMIO TpaHCNopTa.

[na ocywectBneHus 3agay nNo yCTPaHEHWUIO HapyleHWin paboTbl Cu-
CTEMbI C NOMOLLLIO MHAMKATOPOB Heo6xoaAMMO NpoBepuTb BJ1 no notepsm
HanNpsHKeHUs, paccunTaTtb TOKW KOPOTKOrO 3aMblKaHWS Ha OTAESIbHbIX
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yuyactkax BJ1 ans BbicTaBneHuss yctaBok WTK3, BbibpaTb ycCTpolicTBa
UTK3 € y4yeToM TeXHUYECKUX NapaMeTpoB M MecTa ycTaHoBkn UTK3.

Boibop MecTta yctaHoBkn WTK3 saBnsieTtcsd HeoTbeMNIEMOM 3ajadven,
BAMsoWein Ha 3PPEeKTUBHOCTL NPUMEHEHUS UMHAMKATOPOB. BaxHO yuwn-
TbiBaTb reorpaduio pacnonoXeHUs NMHUA U aBapMMHOCTL Y4YacCTKOB.
UTK3 MOryT 6biTb pacnonoXeHbl Ha AJIMHHbLIX BO3AYLWHBIX JIMHUSIX, HA OT-
naikax, A0 U nNocne TPyAHOAOCTYMHbIX MECT, TakMxX Kak neca, 605013, a
TAKKE B MeCTax nepexosa BO3AYLIHbIX JIMHUI B KabenbHbIe.

UHAnKaTOPbl YCTaHAaBNMBAKOTCS BPYUHYIO HA OTKJTIOUEHHYIO NIMHUIO 6e3
WCMOMb30BaHUS BCMOMOraTeNbHbIX MPUCNOCOGNEHUIA AW HA JIMHUIO NOJ,
HaMNPsHKEHWEM NPU MOMOLLM U30SIMPOBAHHONM LWITAHIN.

XoTenocb 6bl OTMETUTL, YTO AAHHOE YCTPOWCTBO MOMOXET B yCKOpe-
HUM TEeMNoB UMGPPOBU3ALMN M ABTOMATU3ALMU 3SNEKTPOIHEPreTUUeCKMxX
CeTel, a TaKKe 3HAYUTENBHO CHU3WUTb BPEMEHHBIE U MaTepuarbHble U3-
AEePXKN NpU 3KCryaTauumn 31eKTpoobopyLoBaHUS.

PA3PABOTKA KOHCTPYKLIMUN CUHXPOHU3ATOPA BY
B.A. llleBenés
HayuHbin pykosoauTens — MBaHuMkoB A.C., KaHA. TEXH. HayK, AOLEHT

CuMHXpoHMU3aTOp, O KOTOPOM MAET peyb B Moen paboTe, MCNOMb3yeTcs
B PJIC H-036. 210 poccuiickaa manorabaputHas aBMaUMOHHAA pagnono-
KaUWOHHAs CTaHuus C aKTUBHOM (HasMpOBaHHOW AHTEHHOW PpeLléTKOoN
(ADAP) ansi nepcrnekTUBHbLIX UcTpebutenein 5-ro nokoneHus, ana CY -
57.

Ponb cuHxpoHusatopa B PJIC. PJIC paboTaer B ABYX JAnanas3oHax.
CurHanel, kotopble npuvHumMaeT PJIC, TO eCTb OTpaXKéHHble CUrHanbl OT
06BbeKTOB, AO0/MKHbI MNOMNaAaTh B 3ajaHHble AMana3oHbl, WHauye ob6bekT
OCTaHeTCsl He3aMeueHHbIM. CMHXPOHU3AaTOpP CAYXMUT, YTO6bl U3 BXOAHBLIX
CUrHanoB oTo6paTh MHTEPECYOWNE CUrHanbl U yXe aanee nepejatb B
cnepylowmn 610k Ans AanbHenwen o6paboTku.

B HacToawee Bpems usrotasnmeaioT PJIC H-036, HO OHa BbINONHEHa
Ha 6a3e 3apyb6exHbIX paaMo31eMeHTOB U MUKpocxeM. B nocneagHee Bpe-
MS BO3HMK/a npobiemMa C noslyyYeHUEeM MMMNOPTHLIX MUKPOCXEM, MO3TOMY
BO3HUKNA HEOo6X0AUMOCTb NepepaboTaTb IMEKTPUYECKYIO MPUHUMINaNb-
HYIO CXEMY CMHXPOHM3aTopa, TO ecTb NOHATL €€ npuHuun paboTsl, 3aMe-
HWTb BCE WMMMOPTHblE MMKPOCXEMbl HA OTEYECTBEHHble aHanorn TakuM
o6pa3omM, YTobbl COXPAaHUTL NapaMeTpbl BbIXOAHOIO CUrHana.

B poknage 6yaetr noapo6bHO onucaH MApUMHUMN PaboTbl KaXKAOW WUC-
Nosib3yeMOM MUKPOCXEMbI, NpOoaHanM3npoBaHbl UX NapaMeTpbl, nogobpa-
Hbl aHanorn cpeau OTEYECTBEHHbLIX MMKPOCXeM. 3aTeM MOoJyuYMBLIYIOCS
CXeMy NpeacTouT NpoOMOAenupoBaTtb, NPeAcTaBUTbL pe3ynbTaTbl MOAENN-
poBaHUs, Noka3aTb, YTO NapaMeTpbl CUrHaN0B COOTBETCTBYIOT 3aAaHWUIo,
W BbIMOSIHUTbL PAa3BOAKY CXEMbl MO MOBEPXHOCTU NEeYaTHON NnaTbl.
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BU3YAJIN3ALUNA MATHUTHOIO Nond METOAOM
CKAHUPOBAHUA
0. A. KpyMnHeukum
HayuHbin pykosoautens — KuptowuH [.B., kKaHA. TexXH. HayK, AOLEHT

B noknage paccMaTpuBaeTcsl METOJ, BM3yanu3auuu MarHUTHbIX MO-
nel ¢ uenblo yBeNMUYEHUs HarnsiaAHoOCTN Npu 06bSICHEHUM 3aKOHOB MarHe-
TM3Ma. O6bIYHO ANS 3TUX Lefiel UCMOMb3YIOTCA Xefe3Hble ONUKKU, KOTOo-
pPbIMKU NOCBINAKOT IUCT 6yMarn UaM KapToHa, MOMELWEHHbIA HaA uccneny-
€MbIM 06BbEKTOM. [laHHbIN MEeTOo[ NO3BOJSIET SICHO MOKA3aTb XOJ, CUJIOBbIX
NMHWIA, HO BOT HarpaeieHuWe UX OCTa&TCs HeykasaHHbIM. B HacTosiwem
AoKnaje paccMaTpuBaeTcs APYroi cnocob su3yannsaumm MarHUTHbLIX NO-
neii, a UMEHHO MeTOo/, CKaHMPOBaHWS. MeToA 3aK/UaeTCsl B CNEAYIOLEM:
UMeeTCca NpeaMeTHbIA CTONNK, U3rOTOBAIEHHbIN U3 cnaboMarHWTHOro Ma-
Tepnana (AvMaMarHeTMka WAM napaMmarHetuka). Ha sToMm crtonuke nome-
lWaeTcs uccneayemeli npeaMeT, a noj HUM — AAaTYMK MarHWTHOrO MONS.
3TOT AaTuMK ABUraloT TakK, YTobbl OH MOCTPOYHO MPOLWEN BCKO MIOCKOCTb
noj, NpeAMeTHbIM CTO/IMKOM, MPU 3TOM CUrHan ¢ AaTunka U3MepsitoT U U3-
MEepEHHbIe 3HAUeHUs1 COXPaHSAIOT. Ha OCHOBE M3MEepeHHbIX 3HauyeHui co-
CTaBAslOT M306paXkeHne, Ha KOTOPOM SIPKOCTb U/UNKN LBET KaXA0W TOUKM
COOTBETCTBYET YPOBHIO CUrHana, npuwlealero ¢ Aatunka npu nsMepeHum
Nonsi B COOTBETCTBYIOLLEN TOUKE.

Bcero no AaHHOMY NpuHUMMY B xoAe paboTbl 6blN0 CKOHCTPYMpOBa-
HO TPU MAarHUTHbIX CKaHepa, NepBbiM U3 HUX OblN HACKOPO CAENAHHbIN
MakeT Ansi NPOBEpKM CaMOW MAEU CKaHUPOBAHUS MAarHUTHOro nonsi. Bro-
poi ckaHep 6biln nonyaBToMatTUueckuMm. OH CAyXun AN BU3yanu3auuu
MepPeMeHHbIX NoSIe HU3KOM 4acToTbl, a3a M NONSIPHOCTb MOMA HE yuu-
TbiBanuCb. PaspelieHne nonyvyaemoro u3obpaxkeHusi COCTaBNSANO MaKCu-
MyM 30 Ha 35 Touek. MarHMTHbIM AaTYMKOM CAYXMAA KaTyllKa C cepaeu-
HukoM. CkaHep 6bln M3roTOBMEH B PAMKAaX KOHKypca OT kKoMnaHuu «Ena-
Men» C Uenblo BuM3yanusauum nons ot annaparta AJIMAIM+. Co6¢TBeHHO,
3TOT KOHKYPC M 6bla NPUYMHOM Havana paboT No BU3yanus3aumu. JTu ABa
ckaHepa 6blnmn caenadel B 2018 roay.

TpeTtuii ckaHep 6bi1n caenaH B 3TOM roAy WM NpefHa3Hauvancs ans uc-
NONb30BaHWUS, HAaNpuMep, Ha ypokax dusukun. Micnonb3oBaH aAatunk Xon-
na tmna SS$49, no3BoNAKWMA perncTpupoBaTb MOCTOSIHHbLIE NOAS U pas-
nMyaTe NpU 3TOM HanpaeneHue CUJOBbLIX JIMHUIA. Pa3speweHune nsobpaxe-
HMS nopsiaka 30X30 Touek. DT0 n3obpaxkeHne saBASAETCSH NPUMEPHOI Kap-
TUHOI pacnpeaeneHus NpoekLUMM BeKTOpa MarHUTHOW MHAYKUMKW Ha OCb,
nepneHAnKYNSpHyO K MNJOCKOCTU, B KOTOPONM ABUXETCS AATUMK: UYeM sip-
Ue yuyacTtok nzobpaxeHus, TeM 60MblIe NO MOAY/IO BEMUYMHA NMPOEKLUN.
HanpaeneHune xe CMNoBbIX NIMHWI NMOKa3blBAETCH LIBETOM: OT HabnoaaTe-
Nnsi, CMOTPSILLEr0 Ha CTONMMK CBEpXYy, — CUMHUM, K HabnwaaTteno - Kpac-
HbiM. TakuM 06pa3oM, pacnpeaesieHne nons MnokKa3biBaeTCsl BeCbMa
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HarnsiAHoO, U ONUCbLIBAEMbIA MeToA MOXeT 6biTb MCMONb30BaAH Ha NpaKTn-
Ke.

MPUBOPbLI N METOObl KOHTPOJ11 KAYECTBA BObl
B.C. l'yceBa
HayuHbin pykoBoauTenes - 3ybkos M.B., KaH4. TEXH. HayK, AOLUEHT

B noknaze pacCMaTpUBAKOTCS OCHOBHbIE NMapaMeTpbl, METOAbLI U MPU-
60pbl, HEO6X0AUMbIE ANS1 KOHTPONSA KayecTea BOAbI.

OcHOBHbIE MapaMeTpbl KOHTPONS KAauyeCTBa BOAbI: MYTHOCTb, 3anax,
LBETHOCTb, BKYC U MPUBKYC, XECTKOCTb, BOAOPOAHbLIA MOKa3aTenb, MUK-
pobuonornueckme nokasaTtenu.

MyTHOCTE — 3TO CHWXEHWe NPO3PavYHOCTU BOAbI, 06YCNOBNEHHOEe
NPUCYTCTBMEM B HEW MENIKOANCNEPCHBIX B3BELEHHbIX YacTUL Pa3IMUHOro
npoucxoxaeHusi. OHa onpeaensieTcss POTOMETPUUECKM.

3anax onpejenseTcsi OpraHonenTUYeckMM METoAOM, TO eCTk C Mo-
MOLLBIO OBOHSHUS HA OCHOBaHWWM CNeUnanbHOW LWKanbl MHTEHCUBHOCTU
3anaxa.

LIBeTHOCTb XapaKkTepu3yeT MHTEHCUBHOCTb U CTENEHb OKPAcKu BOAbI.
OHa onpeaensieTcs B rpaaycax LBETHOCTU BU3yanbHO-
KONTIOPOMETPUUECKUM METOAO0M.

BkyC v npuBKyC. PasnuMualoT KWUCAbIA, CONEHbIN, ropbKUi, Cnagkum
BKYCbl BOAbI. Bce Apyrue Bnabl BKYCOBbIX OLLYLEHUIA - MPUBKYCI.

XKEcTKOCTE - 3TO XapakTepucTuka, 0b6ycnosnvBaeMasi HanMuvem B
BOAE CONEN MarHus U Kanbums.

BoaopoaHbi nokasatens (pH) oTpaXkaeT KMCNOTHOCTb BewecTtsa. OT
HEero 3aBUCSAT CKOPOCTb NMPOTEKAHUSI XMMUUYECKMX PEAKLIMIA, CTENEHb KOp-
PO3MOHHOM AKTUBHOCTU BOJAbl, TOKCUYHOCTb 3arps3HAIOWNX BELWECTB U
MHOroe apyroe. MaMmepserca npu nomowm pH-meTpa.

Mukpobuonornyeckne nokasatenu. OCHOBHbIM MOKAa3aTeneMm SBNs-
€TCs uncno MMKpPO6oB, coaepxalmnxcs B 1 mn BoApl.

OcCHOBHbIE MeTOoAbl KOHTPONS KavecTBa BOAbl: (POTOMETPUYECKMUHA,
BO/IbTAMNEPOMETPUYECKMI, MNOTEHLUUOMETPUYECKUA, XpoMaTorpaduue-
CKUW.

DOTOMETPUUECKMIA MEeTOJ BKJOUaeT B cebs cnekTpooTOMETpUIO,
¢doTomeTpuio n dotokonopumeTpmio. Mcnone3yoTca HOTOMETPbI, Chek-
TpooToMeTpbl, HOTOKONOPUMETPSI.

BonbTamMnepomeTpuueckne MeTobl OCHOBaHbl Ha pacwmdpoBKe no-
NSPU3AUMOHHBIX KPUBLIX (BOMbTaMneporpaMmm). OcyecTBASAIOTCS NpuU
NOMOLUN BONbTAMMNEPOMETPUUECKMX aHANU3ATOPOB.

B NOTEHUMOMETPUUECKOM METOAE MCMOMb3YITCA ranbBaHUuYeckue
aneMeHTbl. Ha ocHoBaHuu u3sMeHeHus 3.[.C. MOXHO CyAWTb O KOHLEH-
Tpauuu Bewectsa B pacteope. OcylecTBAsSETCS Npu NoMoLm pH-MeTpa.
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