OT3bIB
odunmansHoro onmnounedta badanosa Huxonast IOpbesuya, 1oKTOpa TEXHHU-
YEeCKHMX HayK, HOLEHTa, 3aBeAyrollero kadeapod «IJIeKTpPOHHKA K CETH
OBM», ®I'BOY BO «Hikeropoackuit rocy/apcTBEHHBIM TeXHHUECKHH
yausepcuteT uMeHu P.E. Anexceesay, r. Hiokuu#t Hosropon, Ha nuccepra-
uuonHylo paboty Kanucrpatosa Jmutpust Cepreesuua, Ha Temy «MeToo-
norus 6eCrpoBOJHON Nepefady LUGPOBLIX BUACOH300paKeH I B CHCTEMAX
MOHUTOPHHIA TPAHCIIOPTHBIX [IOTOKOB TOPOAaY, IPEACTABIEHHYIO Ha COKC-
KaHWe Y4€HOH CTENeHM NOKTOpa TEXHUUECKHX HAyK MO CIEelHaJbHOCTH

2.2.15 — «CucTeMsl, CeTH U yCTPOHUCTBA TENEKOMMYHHKALIH,

AKTyalbHOCTBL TeMbl HccjefoBanust. [Ipo6riemMa TPaHCIIOPTHBIX 3aTOPOB Ha
aBTOTpaccax DObIIMX ¥ CPeJHKUX FOPOJIOB IO Cell IeHb OCTaéTCs OQHOM 13 Haubonee
aKTyaJbHBIX TPOONEM COBPEMEHHOCTH. [IpHUKMHBI BO3HUKHOBEHMS TPAHCIOPTHBIX
3aTOPOB CBS3aHEL, B MEPBYIO 0YEPELb, C BOSPOCLINM KOTHYECTBOM ABTOMOOHIBHOrO
TPaHCIOPT4, & TAKXKE ¢ HU3KOK 3 (HEKTUBHOCTHIO aBTOMATHUECKUX CUCTEM YIIPABIIE~
HUsI TPAHCIIOPTHBIMH [MOTOKaMu. Mcxons U3 3Toro, myTh K pelIeHuo MpobieMsl aB-
TOTPAHCIIOPTHBIX 3aTOPOB &BTOP MCCIIENOBAaHH BUIUT B pazpaboTke 3 ¢eKTHBHOMH
6ecrpoBOIHOM CHCTEMB! aHalH3a U YIpaBleHHs TPAHCIIOPTHBIME HOTOKAaMH, pabo-
TaIOIIEN B PEXXKUME PEaNbHOro BpeMeHH. B xadecTBe HocuTenel BXOAHOU HHGOpMa-
UK aBTOPOM BbIOpaHbl UU(POBBIE BHIEOH300paXeH s, [lepelaBaeMEle 110 PaJiuoKa-
HaTy ¢ UH(PPOBOH MOIynAIMel curHana. B 3Toi CBS3M ClefyeT OTMETHTH, YTO OC-
HOBHBIMH MPETSATCTBUSAMHU Ha [IyTH MOCTPOECHUS CHCTEMBI OECIIPOBOIHOIO MOHHUTO-
PUHTa TPAaHCIOPTHLIX IIOTOKOB I10 HHQPOBBIM BHUICOM300DPAKEHUSM SBISIOTCS:
CHJIBHBIA LIYMOBOW (DOH, CBOMCTBEHHBIH TOPOICKMM YCIOBHSM, a TAKXKe OOIbIINE
06BEMBI NiepeaBaeMoil HHpopMaLKH, TpeOyroLIHe UCIOIb30BAHHUS BCTPOEHHOIO BH-
neoxozeka. JlaHHple (aKTOpbl CHIDKAIOT KauecTBO HeCrpoBOIHON mepepaydn Ludpo-
BBIX BUJIEOM300paXkeHUH MO GeCpOBOAHEIM KaHajiaM CBSI3H, 4TO BIEYET 3a COOOMH
NaJeHHe TOYHOCTH aBTOMATHYECKOrO PacllO3HaBaHMs aBTOMOOMIBHBIX IIPOEKLUHA 1
YXYAUEHWE KadecTBa YNPaBieHHUd TPaHCIOPTHBIMH NOTOKaMH. 1o 3TOH mpHuHHE,
TeMa ¥ Lelb Juccepraunonnol padbotsr Kamuctparosa JI.C. sIBISIOTCS aKTyanbHEIMA
H UMEIOUIMMH BBICOKYIO 3HAYMMOCTb B HAYYHOM Y NIPUKJIATHOM aclleKTax.

Crpykrypa u 06bem padorbl. OCHOBHOE COMEPKAHME THCCEPTAITNH COCTOUT U3
BBEJCHHUS, 5 I71aB, 3aKIIIOYEHHUS U CITHCKA JIUTEPATYDPhI, U3JI0KEHHEBIX Ha 232 CTpaHH-
[ax OCHOBHOI'O TEKCTa, BKI0Yaromero 53 pucynka u 73 tabmuusl. CIIHCOK HCIIONE-
30BaHHBIX HCTOUHHUKOB CONEPXKUT 167 MCTOYHUKOB.
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Bo BBeaennn 000OCHOBaHa aKTYalbHOCTH TeMBI HCCIENOBaHMsl M IPeNCTaBlIeHa
o0111ast XapaKTepUCTHKa THCCePTalHOHHON paboTEl.

B nepBoii riaBe INpoBefeHbI aHAIUTHUECKUH 0030p M CpaBHHTEJIBHBIA aHAINU3
H3BECTHBIX TEXHHUYECKHX PeLIeHUH B pacCMaTprUBaeMoH 00IacTH.

Bo BTopoii riaaBe pazpaboTaHbl MaTeMaTHueCcKas MOZENb U OPUIMHANBHEIH Me-
TOIl IPOEKTUPOBAHHS PajliOKaHana cO BCTPOSHHBIM BHICOKOAEKOM, YUUTBHIBAIOLIHH
(baxkTop KoMIpeccHn MbPOBBIX BUIEOU300paKeHHH, a Takxke psa (pakTopoB, CBO-
CTBEHHBIX Iepefade pagvoCUTHaNa B FOPOACKMX ycnoBusix. IlpencrapieHsl pacyer-
Hasi 1 QYHKIMOHANLHAS CXEMBI paJuoKaHaja.

B Tperbeil riape IpUBEIEHO DELICHHE JIEKTPOAUHAMHUYECKOI'O YPaBHEHHUS C
IPOU3BOJIGHON TpaBoOi 4acThlO, MOJOKEHHOTO B OCHOBY MaTeMaTHYeCKOW MOICIIH
pacmpoCTpaHeHusl CUrHaa IIPOU3BONBHON GOPMBI, U MIPEUIOKEHHOIO METoa IIpo-
eKTHUPOBaHUs panuoKkaHaya. JIpuBeeHEl IpUMEpEl MOJAEIHPOBAHUs CUIHAIIOB C pas-
JTMYHBIMH BATAMH LHQPOBOH MOLYJISLIHH.

B uerBépToOii riaBe MPUBENCHO ONMCAHMUE DPa3pabOTAHHOIO IEPCIEKTHBHOIO
METOZa KOMIIPECCHH LUPPOBLIX BUICON300paKEHHH C BEICOKOYACTOTHBIM CIIEKTPOM,
OTJIMYAKOILErOCS OT U3BECTHBIX, BO3MOXKHOCTBIO COBMECTHOIO yBenuueHus ko3 hu-
[IeHTa KOMITPECCHH ¥ KauecTBa JeKOJUPYEMBIX H300paKeHuH.

B nsiTo# raaBe NposeAéH CpaBHUTENBHBIN aHANW3 ¥ OLEHKAa 5>0QEeKTHBHOCTH
TIPEINIOKEHHBIX TEXHUUECKUX pelIeHUH 10 CPaBHEHHIO ¢ OIKallliMU METOJaMH-
NPOTOTHIIAMY 110 pe3yJibTaTaM NPOBEICHHBIX C IOMOILBIO pa3paboTaHHBIX CTEHIOB
IKCIIEPUMEHTAJIBHBIX UCCIIENOBAHMHA.

B 3akJr0YeHHH [IPeCTaBJICHbl OCHOBHBIE Pe3ybTaThl UCCIEIOBAHHUI.

B npunomeHusix NpeACTaBICHb! aKT BHEAPEHUS MUCCEPTALHOHHOIO HCCIeNo-
BAHUS, a TAK)KE CKAHBI [IOJIyYeHHBIX aTeHToB PO Ha u300peTeHus 1 CBUACTENLCTB O
rocyJapCTBEHHOH PErMCTpaluy Iporpamm Juist OBM.

ABTOpedepaT COOTBETCTBYET NUCCEPTALlMM U B HJOCTATOYHOHU CTEIIEHU OTPaXaeT
eé comeprxasue.

Hayuynan HoBu3Ha. HayuHylo HOBU3HY IIPOBEeNEHHOI'O MCCIENOBAaHUSA COCTAB-
JISAIOT: METOJ IPOEKTHPOBaHHUs paAuOKaHaja CO BCTPOEHHBIM BHIEOKOINEKOM, IO-
CTPOEHHBIN Ha 0a3e pelleHus] MEOTOKPHTEPUATBHOM 3a1adyl ONITUMHU3ALUY, a TakxKe
METOA KOMIPECCHH NU(POBBIX BUACOU300paXKEHUN C BEICOKOYACTOTHBLIM CIEKTPOM,
K 9HCITYy KOTOPBIX OTHOCSTCS M300paxkeHus ¢ OOMBIINM KOJIUIECTBOM aBTOMOOMIIEH B
Kagpe. Maremarnyeckas MoJenb paJuoKaHana IOCTpOeHa aBTOPOM Ha OCHOBE
YPaBHEHMs B YaCTHBIX ITPOM3BOJHLIX BTOPOTO MOPSIAKA C NMEpeMEeHHBIMU K03 Ouum-

€HTaM{ W IIPOM3BOJIBHON MpaBoil 4acTelo. PellleHne JaHHOrO ypaBHEeHUs Takxke cie-
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AYET OTHECTH K ONHOMY M3 OCHOBHBIX NOCTHIKEHHH HcclenoBanus. [[pou3BoIbHOCTh
BO3MYIIAIOIIEr0 BO3AEHCTBHS B [IPaBOH 4acTH ypaBHEHHs obecrnedniia «CBOGOAY» B
3a/IaHKH (POPMBI [IONIE3HBIX CUTHANOB, IIIYMOB ¥ IIOMEX NPH IPOBEAECHHM MOZIEIHPO-
BaHUs. Kak crelcTsHe, MareMaTHHeCKOM MOMENBIO pajHoKaHala ObLTH OXBaYeHEI
BCE OCHOBHBIE THUIIBI UX(PPOBOH MOAYJIALIMH CUIHAJIOB, @ TAaKKe BCE OCHOBHBIE THITEL
wymoB 1 nomex. CriezyeT 0co60 OTMETHTB, YTO NPAKTUYECKH 10 BCEM MPEIIONKeH-
HBIM TEXHUYECKHUM PELICHUSIM aBTOPOM ObLIM MONY4eHb] [TaTeHTH! Ha H306peTe U

IlpakTu4eckas 3Ha4uMOCTb. KonnuecTBeHHbI U KauecTBEHHbIH 0XBAT HANGO-
Jie€ BIMATENbHBIX (PAKTOPOB, CeNall MATEMATHYECKYIO MOJENTh PafHOKaHaA MAKCH-
MajIbHO MPHOMKEHHON K JIEHCTBUTENBHOCTH, YTO TO3BOJIMI0 ABTOPY 3HAYATENHHO
TIOBBICHTH TOYHOCTb pacy€Tra M NPOEKTUPOBAaHMUs paJHOKaHaIa B [IONB3Y COXPAaHEHHS
KauecTsa nepefabBaeMelx H3o0paxenuit. Tak, HanpuMep, IPeUIOKEHHBIH METO TIPO-
CKTUPOBaHUS pajioKaHana o0eCnedyun MOBBILIEHUE PACUETHON TOYHOCTH OLEHKH
OTHOILICHHKS CUTHANI-LIYM B cpexHeM Ha 23.2%, a pa3spaboTaHHBINA BUAEOKOIEK 06ec-
eYUIT NOBBIIeHNEe KOI(dULIHEHTa KOMIPECCHH H KAYECTBa NEKOIUPYEMbIX H306pa-
xenuH Ha 9.2% u 17.6% cooTBETCTBEHHO. B 3a/1a4e 0 TPaHCIIOPTHBIX IOTOKAX IIOJTY-
YEHHBIE BBIUTPHIIIN OBUIA KOHBEPTHPOBAHE! B IOBHIIEHHE TOYHOCTH PACIO3HABAHNIS
aBTOMOOHIIBHBEIX TIPOEKIHiA. B pesynbrare KOMHMYIECTBO [IPOMax0B aBTOMAaTHYECKOrO
Pacro3HaBaHust OBUIO COKpALIeHO B cpenHeM Ha 27.2% M0 CPaBHEHHMIO ¢ METONAMH-
OPOTOTHNAMH. JIaHHBIE IMOKA3ATENM MMEIOT BaXHYK MPaKTHYCCKYIO 3HAYUMOCTD,
TMOCKOJIBKY OT KayecTBa OeCHpOBOAHON Tepenaun UubpOBBIX H300paKeHUH Harps-
MYIO 3aBHCAT TOYHOCTb PaclO3HaBaHMsl aBTOMOOMIIBHBIX IPOEKUM#H U 3(hdeKxTHs-
HOCTP YNPaBJICHHUSA TPAHCIOPTHLIMU IIOTOKAMH, PAacCCMATPUBAEMbIE B KOHTEKCTE
CHHXEHHUS KONMUYECTBA IPAHCIIOPTHBIX 3aTOPOB.

OBocHOBaHHOCTEL H A0CTOBEPHOCTL PE3YJILTATOB HCCIEN0BARMS Ollpe/lenseT-
CA CIICAYIOIHUMHE IIOJIOKCHUIMHU: KOPPEKTHBIM IIPUMEHEHHEM MATeMATHUECKOrO all-
fapatd, NPUBJICYCHUEM COBPEMEHHBIX CPEICTB KOMIIBIOTEPHOIO MOAEIMpPOBAHMS,
KOJIMYECTBOM IPOBEAEHHBIX SKCIIEPUMEHTANIBHEIX HCCIIeI0BAHUH, @ TAKKe COBIAE-
HICM TEOPETHYCCKUX U SKCIEePUMEHTANBHLIX pe3ynsTaToB. OG0CHOBAHHOCTD U O~
CTOBEPHOCTE PE3yJIbTATOB MOATBEPIXKIAAETCS LUMPOKOM arpobarueil pe3ynpTaToB Ha
HAaYYHBIX KOH(QEPEHIUAX, IATEHTAMH U PealbHbIM BHEJPEHHEM DE3YJIbTATOB IIPOBeE-
JOEHHOI'O UCCIIEAOBAHMS,

OcHoBHbIe pe3yabTaThl PadoThl ony®IMKOBaHE! B 42 IMyOIMKAIMIX, BKITIOYA-
roluX 4 nybnukanpy B 6a3ax nanHeix Web of Science u SCOPUS, 4 monorpaduu,
19 crarelt B WM3KAHUSX, PEKOMEHIOBAHHBIX BAK, 6 natentos Ha uzobperenue, 3
CBUIICTEJIECTBA O perucTpaunu nporpamMmsl mis 9BM, 6 nokianos Ha MEXIyHapOoI-
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HeIX 1 poccuiickux HTK. K nanbosee 3sHaYMMbBIM IOCTHIKEHUAM JUCCEPTALMOHHOTO
HCCIIEIOBAHHUS OTHOCSITCS:

1. Maremarnyeckas MoJeNb paJHoKaHala Iiepefayn NUdpPOBEIX BUAEOM300pa-
KeHUH, paspaboTaHHas Ha OCHOBE YPaBHEHHMS B YacCTHBIX [POU3BOIHBIX C IPOH3-
BOJIBHOW MpPaBOW 4acThio, ¥ 0becrednBlas YHUBEPCANTBHOCTh B BEIGOpe THNA IU-
pOBOH MOZYJSILMM CHUTHANA W 3aJaHKM IUyMOB U IIOMeX C YYETOM CBOWCTB CpEfbI,
Hallu4us OPENATCTBHMA, OTPA)KEHMH ¥ MHOTOJIy4EeBOTO pacTpOCTPAHEHNS;

2. Meron npoeKTHPOBaHKS pagMOKaHaia CO BCTPOEHHBIM BUAEOKOIEKOM, pas-
paboTaHHBIH Ha OCHOBE YKA3aHHOW MaTeMaTHYecKOd MOZENH, M ITO3BONHUBIUIMI OI-
TUMHU3MPOBATE pajOKaHall 110 KPUTEPHSIM MOILLIHOCTH IepelaroLiero yCTPOHCTBa,
IIAPHHBl YaCTOTHOM TIOJIOCHI, OTHOILUEHWSI CHTHAJ-UIYM, BEPOSTHOCTH OUTOBOK
omubOKy, KO3()PUIMEHTa KOMIPECCHH H KayecTBa M300PaXeHHH C IMOBBILICHHEM
Pacy€THOW TOYHOCTH OLEHKH OTHOIIEHHS CUTHAI-IIYM 10 23.2%;

3. Maremarudeckass MOIENb KOMIPECCHH IM(POBLIX BUICOH30OPAKEHHUIE,
NpelCTaB/ieHHAs U pell€HHas KaK 3a/aya KJIacCHYeCKOro BapHALMOHHOIO HCYUCIe-
HHs C Nepepacnpe/ieleHHEM NIPHOPUTETOB I10 NMPUHLUIY 00BEM KOJA-Ka4yecTBO Je-
KOZMPYeMOro u300pa)ceHus, W obecneyuBIlas T'HOKHH MEXaHHU3M peryIupOBaHHs
I1apaMeTPOB BUAEOKOJIEKA;

4. Cnoco6 KoMIIpeccuy U BUAEOKOEK, IOCTPOEHHbIE Ha OCHOBE PaspaboTaHHoll
MaTeMaTHYeCKOH MOJIENH, 00eCTIeunBIIHe BEIMIPHIL B KO3(DOUIUEHTE KOMIIPECCHH
Ha 9.2% U B Ka4ecTBe NEKOMMPYeMbIX H300paXeHuil B peXkxuMe peabHOr0 BpeMeHH
Ha 17.6% npuMeHMTeNbHO K 3afade GECHpOBONHOTO MOHHTOPMHIA TPAHCIIOPTHEIX
MIOTOKOB rOpPOa.

Pexomenpauuu, IIpennoxeHHble aBTOPOM TEXHHYECKHE PEIIEHUS PEKOMEHIY-
FOTCA JUTS TOCTPOEHHst OECTIPOBOAHLIX CHCTEM MOHHTOPHHIE TPAHCIOPTHEIX TOTOKOB
ropola, a TaKXe OPYTUX CHUCTEM YIPABIEHHS! M CBSI3U, NPENBSIBISIOIIMX BBICOKHE
TpeboBaHus K kagecTBY O€CHpOBOLHOM Mepelaun HU(POBEIX BUACOH300PAKEHUH B
PEXHME PEaTbHOTO BpeMEHH .

3ameuyanust MO qUCCEPTALMOHHOM paboTe:

1. B xauecTBe 6a30B0# MOENH aBTOPOM NIPHHATA 32 OCHOBY CHCTEMa MOHHTO-
PUHIa TPAHCIIOPTHBIX MOTOKOB 10 LUA(PPOBBIM BUAEOH30OPAKEHUSIM, NMPU 3TOM I10-
ApoOHO He yKa3aHbI IPEUMYILECTBA JAHHOM CHCTEMSBI Ilepel APYTHMH CHCTEMAaMH,
TaKHMH KaK: CHCTeMa Ha OCHOBE CIyTHUKOBOH HABUTALMH, CHCTEMAa HA OCHOBE
RFID-MeToK, a TakKe cucTeMa Ha OCHOBE TEIIOBU3MOHHOTO CKAHUPOBAHILS,;

2. W3 marepmana juccepTaly He COBCEM sCHO, TOYeMY IIpH [POBEIEHHH Ma-
TEMATHYECKOTO MOLEIIMPOBAHMS U IKCIIEPUMEHTANIBHBIX MCCIeIOBaHUN B KadecTBe
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[E€PBOOYEPEIHBIX THUIIOB MOAYJISUMH TOJIE3HOIO CHUTHaTa aBTOPOM ObUIM BbIOPAHBI
uudpossie AM, UM, ®M u KAM;

3. B rnase 5 n. 5.3.1 cnenosano noapoGHee OMuUCaTh aropuT™M reoMeTpUIecKoi
CTAOMIM3aLMK KBa3HCTALMOHAPHBIX M300pPaKEHHH TPAHCIIOPTHHIX [OTOKOB, IOITY-
YEHHBIX aBTOPOM C MOMOILUBIO KBAAPOKOITEPA B XOJ€ UMUTALUU PabOThl CHCTEMBI
MOHHUTOPHHTA.

3aka04eHne. B 1enom, He CMOTpsS Ha yKasaHHblE 3aMeYaHus, JMCCEpPTALMs
Kanucrparosa JI.C. na Temy «Mertononorus GecrnpoBofHoil mepenaun LudpOBBIX
BUJICOM300paKEHNH B CHCTEMaX MOHHTOPHHIA TPAHCIOPTHBIX MOTOKOB IOPOJAy SB-
JIACTCA 3aKOHYEHHOH HAay4YHO-KBATM(QUIHPOBAHHONW paboToii, MOCBALIEHHON pele-
HUIO aKTyalbHO! 1poOiemMbl obecneuents BBICOKOIO KadecTsa OECIPOBOHOM Mepe-
Ja4 LA(POBBIX H300pa)kKeHHH B CHCTEMax MOHMTOPMHIA TPAHCIIOPTHBIX TOTOKOB
ropoja  CO BCTPOCHHBIM BHJICOKOJAEKOM, PaboTaloLIMX B pPeXKUME PealbHOro
BpPEMEHH.

Huccepraumsa ynosnersopsier tpeGoBanusv  «I1oN0KeHHS O HOPSIIKE  TTPHUCYK-
ACHHSL y4EHBIX CTemeHeh», yTBepxaeHHoro IloctaHoBnenuem IlpaBuTensCTBa
Poccutickoit  ®enepaunn or 24.09.2013 r. Ne842, npeabpsiBiseMsiM K JTOKTOPCKUM
AucceprauusM, a ee asrop, Kanucrparos JImutpuii Cepreesnuy, 3aciyKuBaeT mnpu-
CYKICHHA €My YYEHOW CTeNeHH JOKTOpa TeXHHYECKHX HAyK MO CIELMaTbHOCTH
2.2.15 — «CucTeMsl, CeTH H yCTpOMCTBA TETeKOMMYHHKALIHHY.
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