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3. Cytb po0oTH TmoOnsTac B aHali3l Cy4YacHMX CBITOBHX TEHJICHIIM PO3BUTKY Teopii
MIPOCTOPOBO-4aCcOBOT OOPOOKM CHUTHANIB, pO3pOO0Ili HOBUX METOIIB OOpOOKH paiOCHTHATIB 3
MPOCTOPOBO-YaCOBUMH  CTPYKTypaMH, 10 (aKTOPU3YIOThCS, 3 BHUKOPHCTaHHSIM  TEOpii
KPOHEKEPIBCHKOro  MOOYTKY MaTpuib Uil LOU(POBUX aJanTHBHUX AaHTEHHUX PEILIITOK
pPagioeIeKTPOHHUX 3ac001B, a TaKOXX aHali3y MOXJIMBOCTI 3acTOCYBaHHS (Di3UYHOTO SIBUIIA
KPUBU3HU XBWJIBOBOIO (POHTY €JIEKTPOMArHiTHOT XBWJI Ui MiABUINEHHS e(EeKTUBHOCTI
(hyHKITIOHYBaHHSI TEIEKOMYHIKAI[IHHUX CUCTEM B YMOBaX BIUIMBY MEPEITKOI.

3anpornoHOBaHO MaTeMAaTUYHUI anapaT OMUCY BiJUTIKIB aAUTUBHOI CyMillli KOPUCHOTO CUTHAIY,
30BHINIHIX MEPENIKO Ta BHYTPIIIHIX MIYMiB, SIKI JUCKPETH30BaHI K Yy MPOCTOpPi, TaK ¥ daci B
KaHanax 0u(ppoBOi aganTUBHOI AHTEHHOI PELIITKH, IO 0a3yeTbCs HAa TEOPisIX TOPLIOBOIO Ta
KPOHEKEPIBCHKOTO JOOYTKY MATpHUIlb, HAa OCHOBI SIKOTO TPOBEACHO CTAaTUCTHUYHWUN CHUHTE3
JITOPUTMIB MPOCTOPOBO-YACOBOi OOPOOKM CHTHAJIB Il MpUHMalIbHO-TIEpeaBaIbHUX aHTEHHHUX
CUCTEM 3 PI3HOI0 IMIMPUHOIO XaPAKTEPUCTUKHU CIIPSIMOBAHOCTI 3 BUKOPUCTAHHSIM B1JIOMUX KpUTEPIiB
ONITUMAJIHOCTI MPH JOBUIBHIN (hopMi XBUIBOBOrO (POHTY JKEpesia pajioBUIPOMIHIOBAHHS IS
BHPIIIEHHS MPOOJIEM MEPEIIKOI03aXUIIICHOCT] Ta JIEKTPOMArHITHOI CYMICHOCTI PajlioeIeKTPOHHUX
3ac00iB. 3aCTOCYBaHHS BKa3aHOTO MAaTEMAaTHYHOTO anapaTy Ha BiJIMiHY BiJl BIIOMHX MaTeMaTHYHUX
MOJICJIC CUTHAJIIB JIO3BOJISIE OTPUMATH ONTHUMAJIbHI 3HAYEHHS BEKTOPIB BaroBUX KOEQIIIEHTIB
eTariB MPOCTOPOBOI Ta 4acoBOi OOpOOKM IU(POBOI aganTUBHOI aHTEHHOI PEIIITKH, HE3aIEeHKHO
OJIUH BiJl OJTHOTO, IO 3PYYHO JJIsi TEOPETUYHOTO aHai3y €PEKTUBHOCTI 0OpOOKM Ha KOKHOMY 3
eTaris.

Ha ocHOBI oTpuMaHUX alrOpUTMIB MPOCTOPOBO-4ACOBOi OOpPOOKM CHUTHAIIB Ta HOBOI
METOAMKH OIIIHKH €JIEKTPOMArHiTHOT CYMICHOCTI pa/iioeIeKTPOHHHUX 3acC001B IMPOBEIEHO iMiTalliifHe
MO/JICJTFOBAHHS BIUIMBY ()OPMU JiarpaMH CIPSMOBAHOCTI aHTEHHOI CHCTEMH, IO aJanToBaHa J0
BIUIMBY IEPEIIKOJ, Ha TMapaMeTpPH EJIEKTPOMArHiTHOI CYMICHOCTI CHCTEMH MOOUIBHOTO 3B SI3KY
crangapty GSM 3 BUKOpPHUCTAHHSM CHEIIaTi30BAHOTO IPOTPaAaMHOTO 3a0€3MEUCHHs] aHali3y W
ruiaHyBaHHs pagiomepex ICS Telecom.

3anporoHOBaHO HOBI TEXHIYHI PIIICHHS 3 MOOYI0BU MPUCTPOIB 00poOkm iH(DOpMarrii, 1mo
BUKOPUCTOBYIOTh KPUBHU3HY XBUJIBOBOTO (DPOHTY €JIEKTPOMATHITHOT XBUJII JIJIsl BUPIIICHHS 3a7a4
BU3HAUYCHHSI TICJICHTY ¥ JaIbHOCTI 10 JDKEpelia paiOBUIIPOMIHIOBAHHS, SKE PO3TAIIOBAaHO B
OmkHINA a00 MPOMIXKHIM 30HI MPUHMAIBHOT AHTEHHOT PELIITKH, 8 TAKOXK AUCKPUMIiHALIT KOPUCHOTO
curHairy Ha OoH1 EPEIIKO/I, J)Kepesa SIKUX MOXKYTh 3HAXOAUTHUCS B JOBUIHHIN XBUIIHOBIHM 30HI.

Poc.

CMBICT paboOTBI COCTOMT B aHAJM3€ COBPEMEHHBIX MUPOBUX TEHACHIMUI pPa3BUTUS TEOPHUH
MIPOCTPAaHCTBEHHO-BPEMEHHOW 0O0pa0OTKM CHUTHAJOB, pa3pabOTKe HOBBIX METOJO0B OOPabOTKU
PalMOCUTHATIOB C TPOCTPAHCTBEHHO-BPEMEHHBIMH CTPYKTYPaMH, KOTOpPbIE (aKTOPU3UPYIOTCS, C
MCTOJIb30BAHUEM TEOPUH KPOHEKEPOBCKOTO NMPOU3BEACHHSI MATPHILl Uil HU(PPOBBIX aJalTHBHBIX
AQHTEHHBIX PEMIETOK PaJMO3JICKTPOHHBIX CPEICTB, a TAK)KE aHaIM3a BO3MOXHOCTH TPUMEHCHUS
(U3NYECKOTO SBJICHUS KPUBHU3HBI BOJHOBOTO (DPOHTA 3JIEKTPOMATHUTHOM BOJIHBI JUISl TOBBILICHHUS



Bq)(beKTI/IBHOCTI/I q)YHKLII/IOHI/IPOBaHI/IH TCIICKOMMYHHUKAIIUOHHBIX CHCTEM B YCJIOBUAX BJIUAHUSA
IIoMexX.

[Ipennoxen MaremMaTHYECKUM amapar ONHUCAHUS OTKJIMKOB AJJUTUBHOM CMECH IOJIE3HOIO
CUrHajla, BHCIIHHUX TIIOMEX W BHYTPCHHHUX IIYMOB, KOTOPLIC AOUCKPECTH3UPOBAHBI KaK B
IPOCTPAHCTBE, TaK M BO BpPEMEHHM, B KaHalax IU(PPOBONH aJanTUBHOW AaHTEHHOW pPEIIETKH,
0a3upyIOIIMICS Ha TEOPHUSIX TOPIIEBOTO W KPOHEKEPOBCKOTO TMPOU3BEACHHUS MAaTPHI], C
HCIIOJIb30OBAHHUEM KOTOPOTO HpOI/ISBeI[éH CTaTUCTUYECKUU CHUHTE3 AJITOPUTMOB IIPOCTPAHCTBCHHO-
BpEMEHHON 00pabOTKK CUTHAIOB /I MPUEMO-TIEPETAIOIINX aHTEHHBIX CHCTEM C PAa3HOU IIUPHUHOMN
XapaKTCPUCTUKHN HAIPaABJICHHOCTH C NPHUMCHCHHMEM HM3BECTHBIX KPUTCPHEB ONTHMAJIbHOCTH IIPH
MPOM3BOJILHON (OpMe BOJHOBOTO (PpOHTA HCTOYHMKA W3IYYCHUS I PEIICHHs TpoOiIemM
IIOMEXO03allIMIIICHHOCTU U BHCKTpOMaFHHTHOﬁ COBMCCTUMOCTHU PAAUOIJICKTPOHHBIX CPCACTB.
HpI/IMeHeHI/Ie YKa3zaHHOIro MaT€MaTU4YCCKOro arrapara B OTJIMYHNEC OT M3BECCTHBIX MATEMATUUYCCKHUX
MOIICHCﬁ CUTHAJIOB TO3BOJIACT IOJYYHUTb ONTUMAJIBHBIC 3HAYCHHUSA BCKTOPOB BCCOBBIX
KO2(DPUITMEHTOB 3TAamoOB MPOCTPAHCTBEHHOW W BpeMEHHON 00pabOTKM HHM(POBOW adanTHBHOMN
AQHTEHHOW pELIeTKH HE3aBUCUMO JApPYr OT JApyra, 4To yHOoOHO JUIi TEOPETUYECKOro aHajau3a
s dexTuBHOCTH 00PaOOTKH HA KAXKIOM U3 ITAIOB.

Ha ocHOBe MOJy4YeHHBIX AITOPUTMOB MPOCTPAHCTBEHHO-BPEMEHHON OOpaOOTKM CHTHAJIOB H
HOBOH METOOAUKHU OLCHKHU SHGKTpOMaFHHTHOﬁ COBMCCTHUMOCTU PAJUOIJICKTPOHHBIX CPCACTB
MNpOBCACHO HMHUTALIMOHHOC MOJACIHMPOBAHUC BJIIMAHUA JOUArpaMMbl HAIIPABICHHOCTH aHTCHHOU
CUCTEMBI, aHaHTHpOBaHHOﬁ K BJIMSHHUIO ITIOMEX, HA MapaMETPhI SHGKTpOMaFHHTHOfI COBMECTHUMOCTHN
cucteM MOOWIBHOM cBs3u  cranmapra GSM ¢ UCHONb30BaHUEM — CIEHUAIW3UPOBAHHOTO
IPOrpaMMHOTO 0OeCIIcUeHHUs aHaIu3a U IiaHupoBanus paguocereit ICS Telecom.

[IpeioskeHbl HOBBIE TEXHMYECKHE PELICHHS 110 TOCTPOCHUIO YCTPOMCTB 00paboTKH
nH(pOpMaIUK, HMCHOJB3YIOIIMX KPUBU3HY BOJHOBOTO (PpOHTA 3JIEKTPOMAarHUTHOW BOJHBI IS
pelmicHud 3aJady OHnpCACJICHUA TIICJIICHIa W JaJIbHOCTH OO0 HMCTOYHHUKA PaJUOU3ITYUYCHU,
PaCIOJIOKEHHOTO B OJIMKHEH WU MPOMEKYTOUHOU 30HE MPUEMHOM aHTCHHOM PEIIETKH, a TaKKe
AUCKPUMHHAIIUHA TTOJIC3HOT'O CHMI'HAJIa Ha q)OHe MOMEX, HCTOYHHUKU KOTOPLIX MOTYT HAXOAHUTHLCA B
MPOU3BOJILHON BOJTHOBOM 30HE.

AHIJIL.

Sense of work consists of analysis of modern world trends in progress of the space-time
processing theory, development of new methods of radio signals processing with space-time
structures, which are factorized with the use of Croneckers™ matrices muptiplication theory for the
radio electronic facilities’ digital adaptive arrays, and also analysis of possibility of the physical
phenomenon of curvature of wave front of electromagnetic wave application for the increase of
efficiency of functioning of the telecommunication systems in the conditions of interferences.

The mathematical model is offered for description of responses of additive mixture of useful
signal, interferences and internal noise, which are digitized both in space and in time, in the
channels of digital adaptive array, being based on theories of the face-splitting and Croneckers’
works of matrices multiplications, with the use of which the statistical synthesis of algorithms of
space-time processing of signals is produced for the combined antenna systems with the different
width of antenna pattern with the use of the known criteria of optimality at the arbitrary form of
wave front of radiation source for the decision of problems of interference immunity and
electromagnetic compatibility of radio electronic. Application of the indicated mathematical model
unlike the known mathematical models of signals allows to get the optimal values for vectors of the
weight coefficients of the stages of spatial and temporal processing in digital adaptive array
independent of each other, which comfortably for the theoretical analysis of efficiency of
processing on each of the stages.

On the basis of the synthesized algorithms of space-time processing of signals and new
methodology of estimation of electromagnetic compatibility of radio electronic facilities the
simulation design of antenna system which using radiation pattern adapted to influence of
interferences on the parameters of electromagnetic compatibility of mobile communication of
standard of GSM networks with the use of the specialized analysis and planning of radio networks
of ICS Telecom software is done.



New technical solutions are offered on the construction of devices of processing of information
based on curvature of wave front of electromagnetic wave for the decision of tasks of
determination of bearing and distance to the source of radiation, located in the near or intermediate
area of receiving array, and also discrimination of useful signal on a interference background,
sources of which can be located in an arbitrary wavezone.
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