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Ha aBTOpedepar AuccepTalMoHHOUN padoTel PayctoBa U.C.
«ObHapy>XeHHe CUTHA/IOB U WAeHTU(DUKALMS UCTOUHUKOB PaiOM3TydeHU
MHOT'OKaHa/IbHbIMM CUCT€MaMH PaJiUOKOHTPOJIS», TIpe[CTaB/IeHHOW Ha COUCKaHUe
YUeHOU CTeleHu KaH/Auara TeXHHUeCKUX HayK I10 CIleLMalTbHOCTH
2.2.13. «PafoTexHuKa, B TOM YMC/ie CUCTEMbI U YCTPOMCTBA TeeBUeHUS»

ABTopedepaT oTpakaeT pe3y/bTaThl UCC/IeOBAHMUS, TOCBSIIIEHHOTO 3a/aue
obOHapy>keHUs U UAeHTU(DUKAIUH UCTOYHUKOB paguousnyuenuii (MPU) B 6ecrpo-
BOJIHBIX CHCTeMaX CBSI3U C TOMOIIbI0 MHOrOKaHa/lbHBIX CHCTEM paJUOKOHTDOJIS
(PK). VHTepec K BBLISBIEHHIO CUTHAJIOB OeCIPOBO/HBIX CUCTEM CBSI3U BIIOJTHE
000CHOBaH, T.K. TOJOOHBIE CUCTEMBI B HACTOSIII[ee BpeMs IIIMPOKO PaCTPOCTPAHEHHI,
a yCJIOBUS NpUéEMa CUTHA/IOB [/l «CTODOHHUX CUCTEeM», K KOTOPhIM MOKHO OTHe-
cty cucteMsl PK, yacTo oka3eiBalOTCS BecbMa CI0XKHBIMU. Llenb, 3agaun, HayuHas
HOBM3Ha U TpakKTWyecKas 3HAUYMMOCTb C(OPMYIUpOBaHbI sICHO. ABTOpedepaT
[IOCTaTOYHO TIOJIHO ONMCHIBaeT [UCCEpPTaljMOHHYI0 paboTy, KOoTopas BK/IHOYaeT
BBeJleHUe, IATh IJ1aB, 3aK/I0UeHue, CIIMCOK JINTepaTyphbl U TpUIOXKeHHe. MeTombl
VICC/IeJOBAHMsl BKJ/IIOUAIOT MaTeMaTUueCKUil aHa/liu3, TeOpHI0 BepOsITHOCTeH, CTa-
TUCTUKY U UMMTALIMOHHOE MOJe/IMDOBaHUe, afieKBaTHbI pelllaeMbIM 3a/ladyaM U
ciykar 6a3ol 060CHOBAaHHOCTH TOJIYYEHHBIX B MCC/IeZIOBAaHUU pe3y/IbTaToB. Pa-
foTa [eMOHCTpUpYET TeOpPeTUYeCcKyl0 M IMPAaKTHUEeCKYH TMOJATOTOBKY aBTOpa, CO-
3[]a€T I0JI0XKUTEeJIbHOe BIleuaT/eHue.

IIpoBepennsle 1.C. @ayCTOBBIM UCC/IeJOBaHUS UMEIOT SIBHYIO MPAKTUYECKYIO
HalpaB/IeHHOCTD, L[e/IbF0 KOTOPBIX SIBJISIeTCSl pacllipeHue Kpyra OXBaThIBaeMbIX
cucremol PK 1je1eBBIX CUrHa/IOB Kak C MO3UL[UU TEPPUTOPHATILHOTO PACIHIMPEHUS
30HBI KOHTPOJIS, TaK U MO3ULIMNA BO3MOXXHOCTH BbIsIB/IEHUS U 3 deKkTUBHON 006pa-
OOTKM CHTHA/OB, XapaKTepU3yeMbIX 3HAUWUTETHHOUW arlpHOpPHOMN HEOIpe/IeIeHHO-
CTBIO.

B uacTHOCTH, TIpejjiO>KeHHbIe aJrOPUTMBI OOHAPYKEHHs TEePUOJAUYECKUX
uMnynbcHbIX curHanoB (ITMC) paboTocroco6HBI B YCIOBUSX MHWHHMAJbHBIX
UCXOJHBIX CBefleHNM 00 0OHapy)KMBaeMbIX CUr'HajaX, CIIOCOOHBI oTindath [TC
OT COZeprKallluX MepuofuYecKre KOMIIOHEHTHI CUTHA/IOB 0ecrpoBO/IHBIX CUCTEM
ceasu (GSM, UMTS, LTE, Wi-Fi, 5G), ycreliHo QyHKIMOHHUPYIOT TPU HU3KUX
OTHOLIEHUSIX CUrHan-wyMm (Ao —15 ab npu ckBakHocTH q = 40) U B OJ0OHBIX
YCJIOBUSIX OCYLLECTBJISIFOT OljeHHBaHue rapameTpoB [TVIC, TeM caMbiM oOecrieurBast
uaeHtudukamuo VMPU.



JpyruM xapakTepusyeMbIM HAyYHOW HOBU3HOM Pe3yJ/IbTaTOM CJIYXKUT METO-
AviKa 0OHapy>kKeHUsl 1 YaCTOTHO-BPEMEHHOW CHHXPOHM3ALMK curHanos Bluetooth c
HEM3BECTHBIM KOZOM [OCTyIla, UTO pacIIUpsieT KPYT OXBaThIBAEMBIX I[€JIeBBIX
CUTHAJIOB IIPY OCYILIeCTB/IEHUU [TACCUBHOT'O PaIHOKOHTPOJIS.

Hakomner, couckareneM pa3paboTaH KOMIUIEKC a/JfOPUTMOB Pa3sHECEHHOIO
IprieMa CUrHasioB craHzaproB ZigBee, Wi-Fi, Bluetooth, opuenTtrpoBanHbIi Ha
WCII0/Ib30BaHHE YacTO BXOMALIMX B cucTembl PK meneHratopHble aHTeHHBIE
PeIIETKH ¥ YUYUTBIBAIOLIMN Ha/IMuhe 3HAuMMOM KODPEeJSLUM MEXY CHUTHaTaMHu,
TI0/Ty4aeMbIMUA OT OTHOCHTEIBHO OJIM3KO pacIio/araroluXCsl aHTeHHBIX 3/IEMEHTOB
STUX pelléToK. PaspaboTaHHble aArOpUTMBI 00eCreurBalOT B C/Iydae 4aCTOTHO-
HECe/IeKTUBHBIX DeIeeBCKUX 3aMUPaHUM SHepreTUUeCKUd BBIUTPHIIT OT 3 b s
Clyyass COBMECTHOM 00paboTKM /BYyX KaHajOB MpUEMa [0 3HAUEHWH IOpsaKa
18..19 gb npu HaMMUUK YeTHIPEX KaHAJIOB MTPUEMA.

ITpakTiyeckoe NpUMeHeHHe NPeAJIOKeHHBIX aJTOPUTMOB [JO/DKHO CII0CO06-
CTBOBATh PACIIMPEHMIO 30HBI JEHCTBUS anmnaparypsl PK, MOBBIIEHHIO BEPOSITHO-
cth obHapyXeHust ¥ 6Oe30mMO0YHOrO TpremMa uaeHTUKUKaTopos UPU. DT0 fe-
naeT pa3paboTaHHbIe aTOPUTMBbI LeHHBIMH JIJISI MHOTHMX [IPOM3BO/JUTEIeH arrapa-
Typbl PK, crcTeMBl ¥ KOMITIEKCBI KOTOPBIX COJIePXKAT TIeJIeHraTOPHbIe aHTeHHbIe
PEIIETKH WK BK/IFOUAIOT B CBOM COCTaB IIPOCTPAHCTBEHHO-PACIIpe/ie/IeHHbIe PaIio-
IIpUEMHBIe YCTPOUCTRBA.

Crneayer OTMETUTh U PsAJ, IPUCYLIUX aBTOpedepaTy paboThl HeJOCTATKOB:

1. B amropurmax oOHapy)XeHHs M YaCTOTHO-BPEMEHHOW CHHXPOHU3ALUK
(Gurypupyrot noporosle 3HaueHust (Harpumep, h B popmyiax (3), (5), (9), (11) u
(14)), onHako B TeKCTe aBTopedepaTa OTCYTCTBYIOT pEKOMEH/IAINY T10 UX BLIOODY,
He Da3bsiCHeHa WX 3aBMCHUMOCTL OT YDOBHA IllyMa, TUIa KaHajga WIH JPYTUX
rapameTpoB. Kpome TOro, HesiCHO, Kak OINpeJe/isiiuCh MOPOTH [jisi KPUBBIX Ha
pUCYHKax 1-7, 4TO CHM)XaeT BOCIIPOM3BOJUMOCTDb pe3yJIbTaTOB MOZe/TMPOBAHUS U
5KCIIepUMEHTOB.

2. B Tekcre aBTOpedepaTa OTCYTCTBYET Kakasf-ub0 HH(OpMaIysa o
MacIITabupyeMOCTH TIPe/ITIOXKEHHBIX aBTOPOM METOMK ¥ aJTOPUTMOB /ISl CUCTEM
C HOJIBIINM YHCJIOM aHTEHHBIX 371eMeHTOB (6oiee 4).

[TepeuniciieHHble 3aMedaHUsl He TPENATCTBYIOT 0OIIedl BLICOKOH OLIeHKe
[UCcepTalyy, KOTOpasi COOTBETCTBYeT OCHOBHBIM TpeboBaHusM BAK P® K KaHu-
[AaTCKUM [IMCCepTallvsM, BBINIOJHEHHBEIM B TeXHUYeCKOM OTpacjd HayK. ITO
3aBepIlleHHOe HayuyHOe HCC/e0BaHue, BHOCsIlee 3HAYMMBIA BKJaJl B pa3BUTHE
TEOPUH U TIPAKTHKHU MOCTPOEHUSA CUCTEM U CPeACTB PaJMOKOHTPOJIS], UTO CII0CO0-
CTBYeT TEXHWUECKOMY PpasBUTHI0 M POCTYy OOOPOHOCIIOCOOHOCTH TOCYZapCTBa.



Cuwurato, uro @aycroB ViBan CepreeBuu JOCTOUH IPUCYKIEHUS eMy Y4eHOU
CTeIleHU KaHJuJara TeXHUUYeCKUX HayK [0 crielanbHoCTy 2.2.13. «PaguorexHuka, B
TOM UHCJIe CUCTEMbI U YCTPOKCTBA Te/IeBUIeHHUS».

Beipaxkato coryiacie Ha 00pabOTKy M BK/IOUEHHEe B aTTeCTal[MOHHOEe [eJlo
COMCKATeJsIsi MOMX [ePCOHAbHBIX /JaHHBIX.

['maBHbIN uHXKeHep poekToB OO0 «Cubupckasi HaBUTALIMOHHAs KOMITAHUST»,
KaH/J1/1aT TeXHUYeCKUX HayK

(2.3.1. «CucreMHBIV aHaIu3, yIipaBjieHue
1 obpaboTKa nHbOpMaIY, CTaTUCTUKA

(TexHUYECKUe HayKH)»)
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O6I1lecTBO C OrpaHMUEHHOW OTBETCTBEHHOCThIO «CHOUpCKasi HaBUTAI[MOHHAS
KOMITaHUSI»

111675, r. MockBa, BH. Tep. I. MynununaneHeli OXKpyr KoCHHO-yXTOMCKUM,
yi. Ilexopckas, a. 11, cTp. 1.

Ten. +7 926 268 4709, e-mail: Drone@gaskar.group
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