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OT3bIB 
Ocf>11w1an1>Horo on11otteirTa Ha A11ccepTam101-rnyK> pa6oTy ToKap51 

MHXa1,rna CepreeBHlta «Jl.Hcpcjlepe111_vrnnbHbIH MeTo,a: nepen,al(J1 .nm1 
CHCTe.M CB513Tf c rrpocTpaHCTBeHIIO-BpCMeHHbIM KO.lli-ipOBam1CM». 

11peJlCTaBJ1e HHYl-O Ha COHCKaHJ-te yi-te HOH CTe l JeHlil KaHJll1JtaTa 

TeXHH4eCK11X HayK 

flocJIC)lHliC HCCKOJlb KO .LlCC5lTl1Jlen1}r pa3 BHTJ.UI CHCTeM 6ccrrpOBOJJ:HOH CB5i'3J..I 

xapaKTep1ny1-0TC5l w11pont\t ncnonb30BaHHeM Texttos1onm MIMO (c11cTCMa c 

MHO)KeCTBelll-Ibl.M BXOLl,OM H MHO)KeCTBeHHblM BblXO)l.OM}, KOTOpa51 n03BOJUJeT 

ynemIYHTh nponycKH)'fO crroco6HocTb. Ja CtieT y seni1qcH115l t.i11c.na Katta11os 
nepenat.ivi 11 O.llHORpeMeHHO yseJlHllHTb noMexoycTolil•rnsocTb, 1a CLlcT 

npHMeHeHl15l rrpocTpaHCTBeHHO-BpeMCHHOro KO.UHpOB8 Hlrn. 

B 1Toli CB51'3H, MO/KHO orMennb aKryaJtbHOCTh l1ccne.n.osaHHH, 
nanpannem-1b1x 11a pa1pa60TKY llOBhIX cnoco6oa ncpe.rra1u 1 H rrpweMa nvicKpcTHhIX 

coo6ll.lem1i1, 11c110JihJYK>lllllX TexH011orn10 MIMO, s TOM 411cne, Hanpasr1cHHb1x 

Ha a.uanTamuo I< ) TOM Tex 11ononrn 1nsecTHbJX, y:>Ke .n.0Ka1asw1:1x csot0 
3cj)Q>eKTl1BHOCTb MCTO.llOB nepc.ual.fH. K LI HC.1Y TaKHX MCTO..!lOB MO/KHO OTITeCTH 

JlHQJcpe peHI.J.l1aJlbHbIH MeTOll nepe)J.3lll1 ( cjJa30pa3HOCTHa51 MOJ~YJ151UH51 ), WHpOKO 

np11MeH5IeMhlM AJUl ITOCTpOeHirn Cl1CTeM C8Sl311 c 50-x I'O,ll.OB npownoro BeKa. 

CooTBeTCTBeHHO, .n.11ccepTaui-10HHa51 pa6oTa ToKapsi M.C. nocsmueHa 
pa3pa60TKe CRCTCM npocTpaHCTBeJ-1110ro H speMeHHoro KO,ll.HpOBallllSI 11a OClfOBC 

<fJa3opa3HOCTHoi1 MOJJ,)'Jl 51 UttH .D.JI 5l peas1111auH11 c11cTeM MIMO. 
I3 CBeTe Bbl we~1'3JlO)l(eHHOro, .ll,MCCe pTaUHOllHa51 pa6oTa xapaKTep113yeTCSl 

BblCOKOH CTeneHblO l-Ja)'lJIIOH ainyaJibHOCT lf YT npaKTJf lJeCKOH "3 1-Jal.IJ11\10CTH. 

Jl.HccepTau110HHa5l pa601a HMeeT )..l,OCTaTOlfHhlH o6beM ( 126 CTp. c 

np11nmKeH115IMH) H no o cpopMne1-11110 cooTs eTcTsyeT Tpe6osa1-11-rnM RAK. 

Bo sse~cHHH 06oc1rosb1BaeTc5! aKTyaJloHOCTb Bh16pa111-1oro Hanp a snemrn 

11cc..1e.uosaHw1., CTas1rrc51 uenb pa60Tb1, q>opMyJrnpylOTC51 1analf11, pewe1-111e 

KOTOpbtX 1-1eo6xon11Mo nm1 .uocT1rnceH11R nocrnsnett1-1oi1 uen 11. B uenoM, 
apryMCllTbl aBTOpa npC,!lCTaBJlffiOTC5l pa3)'MITblMH, o.nnaKO c11c.11yeT OTl\JCTYfTb, lJT O 

o6ocHOBaHlte aKryaJJhHOCTH f-IOCHT HeCKOJlhKO cJ)OpMaJibHblH xapaKTep. 

B nepsoii r.llase p a60Tb1 co,nep/K11TC51 06ma51 ampopMaUH51 o MeTo,a:ax 

nepenaLJ11 coo6ll.lei-rnll B c11cTeMax MIMO, npvtBO.llUTC5l wHpOKMH o63op 
cospeMeHHblX aJtrOpHTMOB .rreMOJJ.YJI51 UlHI ClffHaJIOB npocTpaHCTBeH HO-

Bpe Me1U-1oro K02ll1POBaHH5l. I3 1aKJit04CHHl1 fl)QPMYI1HpyeTC5l BblBOLl, 06 
aKryanh11ocT11 nccne.nosm-rnw MIMO c11cTcM c Q>a1opa1HocT11oi:i Mo.nyn51uuel1. 

BTopaH r.11asa pa60Tb1 nocs5l11teHa pa1pa60Tl\e cxeM Ko;111posatt115l, 

KOTOpble ~10ryr J..ICflOfl b3083TbC5l B COY.eTaHlfH c cpa1opa1HOCTHOH M0Ll.YJl5lUHeH. 

npHBO.Ll51TC5l y c JIOBliT51, BbinOJITleTIMC KOTOpl>TX 003BOJ15leT npCHe6pC4b tfaCTOTHblM 

11 speMeHHbtM pacce5JHHeM s Kattane nepe.aa Yn. B pe1y1rbTaTe, .ua.i1bttdlrnee 
Mccne.n.osaH11e orpaHHtfHBaercSI cnyiiae.M M JMO KaHana 6e1 pacce5J HH 5l c 



aJlJl.HTHBHblM 6eJJbIM rayccOBCKHM UJYMOM 11 cxeMaMH npoci-paHCTBeHHoro 

KOil.HpOBaHHSI c OpTOl'OH<L'l bHOH Cl1CTeMOM C!ffHaJIOB. 

B ttTore npe.n.narat0TC5I ttecKOJlhKO cxeM npocTpaHCTBeHHOro Ko.n.11posaHH5J., 

nocrpoeHHhIX Ha ocHosc Ko.ua AnaMo yTH, .nn.H cHcTeM MIMO cpwKcHpoBaHHOH 

pa3MepHocn1. B KaYecTse a11rop111TMa )leKOJlV1posaH11», npe.nnaraeTc.H 

OllTHM8J1bl-lblH anropttTM np11eMa no MllfHMMYMY eBKJJ Yl)l.OBOM MeTpHKH, 

HCCTOJ1b3yt-OW:HH KBaHTOBam1e KOMTIJleKCHblX OTClfCTOB CHfHaJla. 

B TpeTbeH r.rrnse paccMaTpttaaeTc.H 3a)l.alrn Ka,nposo"H cllfHxpom13au.1-n1 6e1 

ucnOJl bJOBaH J.151 TeCTOBblX ClffHaJIOB. n pen11araeTC5l «CJlCCTOH» anropHTM oueHKH 

CJJ.B11r a KaJJ.pos n e pe)l.asaeMoro c 11rttana, ccpopMHposaJIL1bIX c 11cTeMOH nepetJ.alrn 

MIMO, J"iITTbrna10m11"H Hcrronb1yer-.1h1H rrpocTpa11CTBeHHbri1 KO.ll H 

cpa·mpa3HOCTHYIO MO.ll.YJHIUHIO. 

lfeTeepTaH r.rrnBa nocB51wetta sonpocaM HM11Tawrn1-rnoro 

MaTeM8THl.feCKOro MO)l.em1poB8HIUI pa3pa6oTar-THblX MeTO)l.OB H arrropJHMOB, 

8H8JlH3Y HX 3cpcj)eKnlBHOCTH, cpasHeHHIO c aHan oraMH. 

B JaKJ1t0lleHHH nepetn1cnettb1 oc1-1os1-1b1e pe3ynbTaTb1 ..QHccepTaUHOHHOH 

p a60Tb1 . 

.L1,HccepTaUHOH Ha5I pa6oTa Ham1caHa SICHblM 11 nont4Hh!M 513bIKOM. 

TeKcTOBhIH, Ta6n H4HhIM 11 irnmocTpaTHBHhIH MaTepttaJI no3BOJIReT non yi-rnTb 

tteo6xoJ1,11Moe npeJJ.CTas11eHtte o npo..QeJ1aHHOM pa6oTe. 

ABTOpecpepaT nom-IOCTbFO COOTBeTCTByeT co.n.ep)KaJIHl-0 )l,HCCcprau1-rn H 

OTBe4aeT Tpe6osaHH5IM B A K K asTopecj)epaTaM. 

,ll.ocTOBepHOCTb pelyJJbT3TOB 
06oCHOB8HHOCTh H )].OCTOBep1-10CTb 1-1ay4HhJX nono)KeHH~I 11 BblBO)l.OB 

m1ccepTaUHOHHOH pa60Tbl nO.LJ.TBep)KJJ.8eTC51 KOppeKTHblM 11cnOJib30B3HHeM li 

MCCJie.n.osaHJHf pe1yn bT8TOB y)Ke 1nseCTHblX pa6oT, 3 HaJlJ130M COOTBeTCTBl·UI 

nonyYCHHbTX aBTOpOM pe3yJJbT8TOB tt Llafl HbTX, noJJytfelll-lbIX 11 ony6JTJIKOBaI£11blX 

11.p y r 11MH , 1-1e1as11cHMbIMH 11ccne11osaTeJl5l\1l1. 

BbIHOCHMbte tta 1am11ry 1-1ar11-1b1e pe1yJibTaTb1 .D,OCTaT04HO no111-10 

OTpa)Kelfbl 8 15 pa6oTax, 113 KOTOpb!X 4 CT3TbH B JH)l.amurx, p eKOMeHlIOB8HHblX 

B AK, 2 CBHJJ,eTeJlbCTBa o per11ctpau1rn npo rpaMM. 

311alf1tMOCTb llJISI u ay1nt H npal~TJIKH no.flyllCllHblX pC3Y.flbT3TOB 

Pa6oTa ToKapSI M .C. r-1 arrpas11eHa Ha pa1pa60TKY MeTOJJ.H4ecK11x 11 

aJJropHTMllf'4ecn1x OCHOB J1C00fl b30B3Hl151 MeTOJJ.a n 11cpcpepeH1.t11<L'lbHOH nepeJJ.a411 B 

c11cTeMax MIMO. K Ha116onee sa)KHbIM nonyYeH HbIM 1-1arrnb1M pe1ynoTaTaM 

crre..QyeT OTTleCTH: 

I . AnropHTM «c11e11ol1» KaApOBoff CMHxpoHH1au.vi 11 c11creMb1 M I MO, 
HCnOJl b3YIO!l(HH cpa3opa3HOCTHYIO MO/J.Yil51U,Hl-O; 

1 MeTOJJ.tttieCKMe ocHOBbI , cxeMbJ Ko1u1posaH115l J1 J1,eKO.Uttposa1n1H .UJJ51 

c11cTeM CBSl3H M I MO, xapaKTepa3ycMbIX KattanoM 6e1 pacce~HH~ H 

llCllOJl b30BaHHeM cpa1opa3HOCTHOH MOllYJl 51UHH. 
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3aMe1.1auun no pa6oTe 

1. Tpy.nHo 6e3 orosopoK cornac11TbC5! c yTsep)f(JI.eH11eM (cTp. 6), YTO 

np11MeHeHtte Dl1.nOT-Cl1fHaJ10B B CHCTe Max CB5!3H, 11Cfl0Jlb3YIOUl,11X TeXHOJIOnHO 

MIMO 5!BJrnen.:5l Heuenccoo6pa3HbIM, a 11cnon b10BaH11e cpa3opa3HOCTHOH 

MO)lYJUI LV111 5! BM leTC5! aJlbTepttanrnoH B pa3Bl·ffHH CHCTeM CR51311. 

2. B TeKCTe .n.11cceprau1rn: He KOHKpen1311poBa1-1a o6naCTb rrpuMeHeH1'UI 

pa3pa6oramn.rx MCTOJIOB H aJirOpHTMOB B KOHTeKcTe cospeMeHHbIX II[ 

nepcneKTJilBHblX CHCTeM l1 ceTCM CB5!3l1. 

3. B pa3)J.eJie 2.6 rrpeirnaraeTC51 MeTo.JJ. rvtarpwmoro 11eKon11posaHH51, 

yMeHbWa10w11i1 BhJl-111CJil1TeJibHble 3arpaTbl, rryreM OKpyrneHH51 KOMnJJe.KCHblX 

oTcqeTOB H 11crronb1osamrn Ta6n11uh1 a.npecos. I l oL1.06HbIH npvieM 4acTo 

HCllOJ1b3YIOT B pa3Ji l11..fHblX BbfLlHCJJeH1rnx, n0'3TOMY npen11araeMblM MeTOJl 

L1.eKon.11posaH115I, Ha MOW s1rm1.n, nyywe tta3bIBaTh Ta6n.11'-IHbIM. 

3aKJllO"leHHe 

8b1wenpHBe..'leHHbie 3aMe4aHl151 Hl\Jel-OT JlOKaJlbHblH xapaKTep, He BJIJHll-OT Ha 

ueJlbHOCTb IlOJIY4eHHblX p e1ynbTaTOB 11 He CHH)f<al-OT BblCOKHH H3ytlHblH yposeHb 

11 60ilbll10H o6'heM BbIIIOJTHeHHblX B L{HCCCpTamlOHHOH pa6oTe HCCJie.n,osaHifH. a 

TaK/Ke He CHH)f(al-OT 6oJJbU1Yl-O 3Hal.ll.-fMOCTb nony4el-fHblX a 1nopoM pe3yJlbTaTOB 

,Ll)UI npaKTl1Kl1. 

,[(11cceprnu.110HHoe 1-1cc11enosaH11e ToKapsi MHxa11na CepreeBHYa 5IBJJ.HeTCSI 

33KOHl.fCHIIOH HaytnIO-KBanmp11KaU.HOHIIOH pa6oTOi1, B KOTOpOH p a3pa6oTaHbl 

TeopeTH4eCKHe OOJlO/KeHHSI. COBOKynHOCTb KOTOpbIX MO/KHO KBaJl.HcpHUHpOBaTb 

KaK peweHHe 3KTyaJibHOM 3an.aY.H pa3pa60TKH .n11.cpcpepeHu..mrnbHOfO MeTO)l,a 

nepenat.rH .n.m1 Cl1CTe~1 CB.H3H c rrpocTpaHCTBem-10-BpcMeimbIM KOLlttpOBaHHef\r. 

CY.HTaI-O, LfTO .ll,11ccep-rau1-10HHa5! pa6oTa OTBeYaeT Tpe6osaHtt51M BAK nptt 

M1-1Ho6pHayK11 Pel>, npe,a,b5!BJl.sleMbJM K KaH)J.HLJ.aTCKUM .n 11cceprau.~rn.M. a ee asTop 

1acnyJK11BaCT rrp11cy)f\,UeH11.H )'YeHOH CTeneHH KaH.llHllaTa TeXHW-leCKMX HayK no 

cneu.HaJlbHOCTH 2.2 . 15 - CvicTeMbT, cenr u ycTpoAcrsa TeneKOMMy1111Kauwi1. 

npopeKTOp TIO Hay4HOM pa60Te 00BOmKCKOf0 rocy.uapcrseHHOrO 

.Wtl\Wmmi~ HHcpopMaTHKH, 

0.8. rop51l!KUH 
~~H-:;-k-f '--~~~~~ 

z. '? or zo2~ 
)f(CTHoe 06pa3osaTenb11oe y'-lpcJK.nemrc 

yHHsepc1neT TeJ1e-


