
OT3hIB 

oqnuJJfaJihHoro orrrroHeHTa KaH,IJJ1:,ZJ,aTa Texm1qecKHx HayK BeKIIIHHa IOpm1 

EBreHnem:1qa Ha .n:i:1ccepTmJ,HOHHy10 pa6oTy CTerraHeu: HpttHbI Baneo1eBHhI 
«Hccne.IJ,OBaHHe H pa.3pa60TKa MeTO.IJ,OB pacl..JeTa rrporrycKHOH crroco6HOCTH 

pa.uHopenettHhIX JIHHHH c a.uarrTHBHOH Mo.uymm,Hett», rrpe.ucTaBJieHHYIO 

Ha COHCKaHHe yqeHOH CTerreHH KaH.IJ,H.IJ,aTa TeXHHqeCKHX HayK 

ITO crreIJ,HaJibHOCTH 2.2.13 - Pa.IJ,HOTeXHHKa, B TOM ~mcne CHCTeMhl 

M ycTpOHCTBa TeJieBH.IJ,eHH51 

AKTyaJihHOCTh TeMbI .LJ.HccepTaQuu. I1ocT051HHhIH pocT o6oeMa 

rrepe.uaBaeMOH HHcpopMaIJ,HM cpopMHpyeT Tpe6oBaHH51 K COBpeMeHHhIM TeXHOJIOrH51M 

CB513H. HarrpHMep, Tpe6yeMbie 3Hal..JeHH51 rrporrycKHOH crroco6HocTH ceTeii .uocTyrra 

IIO.IJ,BH:>KHOH CB513H I151TOrO IIOKOJieHH51 ( 5G) .IJ,OCTHraIOT 6onee 10 r6HT/ C Ha O.IJ,HO 

IIOKpbITHe ( COTy), l..JTO 03Hal..JaeT, l..JTO TpaHcrropTHa51 ceTb, BKJIIOl..Ja51 6ecrrpOBO.IJ,HhIH 

cerMeHT Ha ocHoBe pa.uHopeneiiHhIX JIHHHH (PP JI), .uomKHbI o6ecrreLJHTh eIIJ,e 6onee 

BhICOKYIO rrporryCKHYIO CIIOC06HOCTb (OT 10 .IJ,O 100 r6HT/C ). ,2J,ocTmKeHHe 3a.IJ,aHHhIX 

3Hal..JeHHH rrporryCKHOH crroco6HOCTM pp JI, KaK CHCTeMbl, o6ecrrel.J:HBaeTC51 

BHe.upeHHeM HOBbIX TeXHOJIOrHH rrepe.II,al..JH .uaHHhIX, a TaK:>Ke OCBOeHHeM HOBbIX 

yl.J:aCTKOB MHJIJIHMeTpOBOro .IJ,HaIIa.30Ha pa.uHoqacTOT. 0.IJ,HHM H3 3cpcpeKTHBHhIX 

crroco6oB IIOBhIIIIeHH51 rrporrycKHOH crroco6HOCTH 51BJI51eTC51 rrpHMeHeHHe 

KBa.n.paTypttoiI aMIIJIHTY .n.ttoii Mo.n.y JI51IJ,MM BbICOKMX rrop51,ll.KOB. ITpMMettettMe 

a.uarrTMBHOH MO.UYJI511l,MM (AM) c BbICOKMMM ypoBH51MH MO.UYJI511l,HH I103BOJI51eT 

3cpcpeKTHBHO HCIIOJib30BaTb .IJ,OCTYIIHbie pa.uHopecypcbI, yBeJIHqHBa51 rrporrycKHYIO 

crroco6HOCTb pp JI KaK CHCTeMbl 3a cqeT aBTOMaTHl.J:eCKH IIO.IJ,CTpaHBaeMbIX 

rrapaMeTpoB rrepe.ual.J:H pa.uHopeneiiHoii cTaHIJ,HH. IToBhIIIIeHHe rrporrycKHOH 

crroco6HocTH o6ecrrel..JHBaeTC51 TaK)l(e 6naro.uap51 rrepe.ual.J:e HHcpopMaIJ,HH B 6onee 

BhICOKOM MHJIJIHMeTpOBOM .IJ,HaIIa.30He pa.II,HOBOJIH. 

0.uHaKO, cyIIJ,eCTBYIOIIJ,He peKOMeH.IJ,aIJ,MM M MeTO.IJ,MKM pacqeTa pa.uimpeneHHbIX 

JIMHHH He yqHTbIBaIOT pe)l(HMOB a.uarrTMBHOH MO.UYJI511l,MM H He B IIOJIHOH Mepe 

Y1IHThIBaIOT oco6eHHOCTH MHJIJIHMeTpoBoro .IJ,Marra.3oHa BOJIH. 



I1cxo,z:i:51 HX BbIIIIeH3JIO)l(eHHOro, TeMa ,n:ttccepTaU:HOHHOH pa60Tbl 

CTerraHeu: I1.B. «I1ccne,n:osaHtte H pa3pa6oTKa MeTo,n:os pac11eTa rrporrycKHOH 

crroco6ttocTH pa.nttopeJiettHbIX Jinttn.tl c a,n;arrnrnnofl: iv10,n;ymu:..i;uc .Mn JloJ1Jlc Tc 7l 

aKTYa.JihHOH I1 HMeeT rrpaKTHqecKyIO 3HaqHMOCTh. 

XapaKTepucTuKa co.LJ.ep'1\:aHHH .LJ.HccepTau:uottHoii pa6oThI, cTeneHb 

ee 3aBepIUCHHOCTH H KaqecTBO 0<l>0pMJ1eHHH. 

~HccepTaU:HOHHa51 pa6oTa H3JIO)l(eHa Ha 1 73 CTpatt11:u:ax I1 BKJIIOI.IaeT BBe.[l.eHHe, 

I.IeTbipe OCHOBHbie rnaBbl, 3aKJII01IeHHe, CIIHCOK COKpaiu:eHHH, rrepe11eHb 

6116n11:orpaqrn:11eCKHX CCblllOK, COCT05IIQHH I13 14 7 HCT01IHHKOB, I1 TPH rrpttnmKeHI151. 

L(enhIO ,n:ttccepTaU:HH 5IBJI5IeTC51 IIOBhIIIIeHHe rrporrycKHOH crroco6HOCTH pp JI 

3a C1IeT HCIIOJih30BaHH51 a,n:arrTHBHOH MO.l1.YJI5IU:HH I1 KOJIH1IeCTBeHHOro o6ocHOBaHI151 

pe)l(HMOB pa60Tbl pa,n:ttopeneHHbIX CTaHU:HH rrptt rrnaHttpoBaHHH I1 OIITHMH3aU:HH 

PP JI c AM. Hay11Holl: 3a,z:i:aqeii pa6oTbI aBTOp orrpe,n:enttn pa3pa6oTKY MeTo,n:a 

I1 MeTO.ll:HKH pac11eTa rrporryCKHOH crroco6HOCTH pa,n:ttopeneHHOH JIHHHH c a,n:arrTHBHOH 

MO.l1.YJI5IU:HeH rrptt rrnaHttpoBaHHH I1 OIITHMH3aU:HH pa,n:ttopeneHHbIX JIHHHH 

B pa3JII11IHblX ycnOBI15IX rrp11:MeHeHH5I c yqeTOM oco6eHHOCTeH pacrrpocTpaHeHI151 

pa.[1.HOBOJIH B MHJIJIHMeTpOBOM ,n:HaIIa30He. 

B rrepBoM pa3,n:ene peIIIeHtte yKa3aHHOH 3a,n:a1111 ,n:ttccepTaU:HH aBTOp Ha1IttHaeT 

c aHa.JIH3a ycnOBHH ~YHKU:HOHHpoBaHH51 I1 TeH,n:eHU:HH pa3BHTI151 pa,n:ttopeneHHOH 

CB513H B TpattcrropTHOM cerMeHTe ceTeH IIO.IJ:BmKHOH CB513H. B rrepBOM pa3.nene TaK)l(e 

rrpoBe.neH cpaBHHTeJibHbIH aHa.JII13 cyiu:ecTBYIOIQero Hay1IHO-MeTO.l1.H1IeCKOro 

arrrrapaTa 11 crreu:11a.rr11311poBaHHoro rrporpaMMHoro 06ecrre11eHH5I ,z:i:n51 rrnaHttpoBaHH51 

I1 OIITHMH3aU:HH pa,n:ttopeneHHOH CB513H, B xo,n:e KOToporo Bbl5IBJieHbl rrpoTHBOpe1II151 

Ha rrpe,n:MeT yqeTa xapaKTepHCTHK COBpeMeHHbIX cpe,n:CTB pa,n:ttopeneHHOH CB513H 

I1 TeH,n:eHU:HH HX pa3BHTI151. 

Bo BTopoM pa3,n:ene ,n:11ccepTaU:HOHHOH pa6oThI H3JIO)l(eHhI pe3ynhTaTbI 

HCCJie,n:osaHH51 oco6eHHOCTeH pea.rr11:3au;11:11: a,n:aIITHBHOH MO.l1.YJI5IU:HH B COBpeMeHHhIX 

pa,n:11:opeJieHHbIX CTaHIJ;H5IX H HHepU:HOHHOCTH npou:ecca nepeKJIJOqeHI151 Me)l(,n:y 

ypoBH5IMH MO.l1.YJI5IU:HH, a TaK)l(e rrpe,n:cTaBJieHbl pe3yJinTaTbl pa3pa6oTKH 

MaTeMaT1111ecKoii Mo,n:eJI11: PP JI c AM B ycnoBH5IX 6:n1cTpb1x 11: Me,n:neHHbIX 3aMttpaHHH. 



B TpeTheM pa.3.IJ:eJie aBTop rrpoBO.IJ:MT aHaJIM3 cTaTMCTWieCKMX ,[(aHHhIX 

0 BJI1151HMM MeTeoycJIOBMH Ha 3aMMpaHM51 CMrHaJIOB Ha MHTepBanax pa,[(MOpenettHOH 

JIHHHH c aJJ,anTHBHOH MO.ll.YJIJIU,HCH Il p;rrarraJOHO £ -band 1I nu OOHOD.:1 p.:;;:,yuoT U T VD 

:noro amUI113a pa3pa6aThrnaeT MeTo.n pacqeTa rrporrycKHOH crroco6ttocT11 PP JI 

c AJV1 c yqeToM oco6eHHocTei1: pacrrpocTpaHeH115I pa.IJ:MOBOJIH B MMJIJIMMeTpoBoM 

.IJ:Marra3oHe. ITp11BO.IJ:MTC5I cpaBHeH11e pe3y11hTaTOB pacqeTa rrporrycKHOH crroco6HocT11 

PP JI c AM B ,[(11arra30He E-band M3BeCTHhIMM 11 rrpe.IJ:JIO)l(eHHhIMM MeTo,[(aMM 

c pe3yJihTaTaMM M3MepeHMH M o6ocHOBhIBaeTC51 ,[(OCTOBepHOCTb pe3yJihTaTOB, 

rronyqeHHbIX rrpe,[(JIO)l(eHHbIM MeTO,[(OM. 

B qeTBepToM pa.3.IJ:ene aBTop rrpe.ncTaBJ15IeT pa3pa60TaHtty10 MeTO.IJ:MKY pacqeTa 

rrporrycKHoli crroco6HocTM PP JI c AM 11 11311araeT pa3pa60TaHHb1e rrpe.IJ:JIO)l(eHM51 

ITO rrporpaMMHOH pean113au:1111 rrpe,[(JIO)l(eHHbIX MeTO,[(a M MeTO,[(MKM pacqeTa rrporrycKHOH 

crroco6HocTH PP JI c AM B rrporpaMMHOM KOMIIJieKce ONEPLAN RPLS-DB Link. 

B 3aKJIJOqeHMM aBTOp IIO,[(BO,[(HT HTOr rronyqeHHbIX pe3yJibTaTOB HCCJie,[(OBaHM51 

H paccMaTpHBaeT MX HOBM3Hy, TeopeTlfqecKyIO M rrpaKTMqecKyIO 3HaqlfMOCTb, 

a TaK)l(e HaMeqaeT rrepcrreKTMBbl ,[(1151 6y.IJ:yiu:11x MCCJie,[(OBaHMH. 

ITpoBe,[(eHHhie B ,[(MCcepTaL(MOHHOH pa6oTe 11CCJie,[(OBaHH51 HOC51T CMCTeMHbIH 

xapaKTep. ITonyqeHHbie rrptt :noM HayqHhie pe3yJihTaTbI xapaKTepH3YIOTC51 HOBH3HOi1:, 

qTo IIO,[(TBep)l(,II,aeTC51 HOBblMM IIOCTaHOBKaMM 3a,[(aq M MaTeMaTMqecKMMM MeTO,[(aMM 

MX peweHM51, HOBbIMM MaTeMaTMqecKMMM M MMMTaU:MOHHblMM MO,[(eJI51MM rrpou:eccoB 

tPYHKU:MOHHpOBaHH51 H anropMTMOB yrrpaBJieHH51 a,[(aIITMBHOH MO,[(YJI511(Mei1 

Ha pa,[(MOpeneliHOH JIMHMM. 

,[I;11ccepTau:1151 M aBTopecpepaT rroJIHOCThIO 3aBeprneHbI, MX CTPYKTypa 

M OtPOPMJieHMe COOTBeTCTByeT rOCT p 7.0.11-2011. ABTOpecpepaT a,[(eKBaTHO 

MB IIOJIHOH Mepe OTpa)l(aeT OCHOBHbie HayqHbie pe3yJibTaThl H IIOJIO)l(eHM51, CO,[(ep)l(MT 

KpaTKOe M3JIO)l(eHMe MaTepMaJIOB ,[(MCcepTaU:HM. 



HoBu3ua uayqub1x noJiomeuuii, TeopeTuqecKaH u npaKTuqecKaH 

3HaquMOCTb pa60Tbl. 

Attll.111'13 Mar cp11a110B ,L1,1'1ccepr au;11ottttoPI. pa'1oTbl 11 aBTopecf1epaTa n0Ka3brna10T, 

LJTO HOBH3HOH o6na.n;aIOT Bee llOJIO:>KeHIUI, BbIHOCHMbie Ha 3aI.U;HTy, a HMeHHO: 

1. HoBH3Ha MaTeMaTwqecKOH Mo.n;enw pa.n;ttopenei1:ttoi1: nttHtttt c a.n;arrTttBHOH 

MO)],ymn.:i:ttei1: 3aKnIOLiaeTC51 B TOM, LJTO OHa, B OTn11q11e OT H3BeCTHbIX, BKnIOLJaeT 

aHaJIHTHLJeCKtte 3aBHCHMOCTH 110Ka3aTenei1: KaLJeCTBa, orrpe.n;eAAIOI.U;HX rrporrycKHYIO 

crroco6HOCTb pp JI c yLieTOM crreQmpttKH rrepe.n;aq11 )],BYX THIIOB rraKeTHOro TpacpttKa 

(HerrpepnrnHoro tt rrpepnrnttcToro ), OT TeXHttLiecKttx xapaKTepttcTttK PPC 

H rrapaMeTpOB ycnOBHH pacrrpocTpaHeHH51 pa)],ttOBOnH, xapaKTeptt3YIOII..:(HXC51 

6nICTpbIMI1 I1 Me)],neHHblMH 3aMttpaHI151MH B I1CIIOflb3yeMbIX )],ttaIIa30HaX BOnH. 

2. HoBtt3Ha pa3pa6oTaHHoro MeTo.n;a pacLJeTa rrporrycKHOH crroco6HocTtt 

pa.n;ttopenei1:Hoi1: nttHtttt c AM 3aKnIOLJaeTc51 B TOM, LJTO OH, B oTnttqtte OT tt3BeCTHbIX, 

orrttpaeTC51 Ha HOBOe 6onee TOLJHOe MaTeMaTttLJeCKOe Bbipa:>KeHtte, OllHCbIBaIOII..:(ee 

pacrrpe.n;eneHtte Bep051THOCTeH rny6ttHbl 3aMttpaHttH B MttnnttMeTpOBOM .n;ttaIIa30He 

BOflH. 

3. HoBtt3Ha pa3pa6oTaHHOH MeTO)],ttKtt pacLieTa rrporrycKHOH crroco6HocTtt 

pa.n;ttopeneHHOH nttHHH rrptt rrnaHttpoBaHHH I1 OITTHMI13al.:(HH pp JI 3aKnIOLJaeTC51 B TOM, 

LJTO OHa, B OTflHLJHe OT H3BeCTHbIX, YLIHTbIBaeT oco6eHHOCTH 3aMttpaHHH B pa3nttLJHbIX 

,ll;HaIIa30Hax BOJIH H HX BJIIUIHHe Ha a.n;arrTHBHOe H3MeHeHHe rrporrycKHOH 

crroco6HOCTH, pacrrpe.n;en51eMOH Me:>K.n;y ,ll;BYM51 TttIIaMtt MynnTttMe)],ttHHOro TpacpttKa 

(HerrpepnrnHoro I real-time tt rrpepnrnttcToro I not real-time). 

TeopeTttLiecKa51 3HaLJttMOCTb rrepsoro rrono::>KeHtt51, BhIHOCttMoro Ha 3alI..:(ttTy, 

3aKnIOLJaeTC51 B ,ll;aJibHei1:rneM pa3BHTHH H COBeprneHCTBOBaHHH MeTO,ll;OB 

Mo.n;enttpoBaHtt51 PP JI, MynnTttcepBttCHbIX ceTei1: CB513tt, rrocTpoeHHhIX Ha PP JI c AM, 

B BH):(e cornacoBaHHOH COBOKYIIHOCTH MaTeMaTttLJeCKHX 3aBttCHMOCTeH IIOKa3aTenei1: 

)],OCTOBepHOCTH, ycTOHLJHBOCTH H rrporrycKHOH crroco6HOCTH .n;aHHblX ceTeH 

OT 3a)],aHHbIX rrapaMeTpOB o6cny:>KttBaeMoro MynbTIIMe):(IIHHOro TpacpIIKa, KOHTpontt­

pyeMblX rrapaMeTpOB HeCTaQHOHapHbIX ycnOBHH pacrrpocTpaHeHH51 pa.Il,HOBOnH 

H yrrpaBn51eMbIX rrapaMeTpOB anropttTMOB a.n;aIITHBHOH Mo.n;yn511.:(HH. 



TeopenPieCKa51 3HaqMMOCTb BTOporo IIOITO)l(eHM51, BblHOCMMOro Ha 3al.I(MTy, 

3aKmoqaeTC51 B ,ll,aITbHeihneM pa3BMTMM M COBeprneHCTBOBaHMM MeTO,ll,OB pacqeTa 

IIOKa3aTeneM. KaLieCTBa a,n:anTHBHbIX pa,n;uoJI¥11u1n rrpu rrpoxolf\:p;crnrn: paµ,nocnrncw100 

I.J:epe3 pa3n11qH01e cpe,ll,bI. 

TeopeTMI.J:ecKa}I 3HaI.J:HMOCTb TpeToero rrono)l(eHM51 3aKmoqaeTc51 B .IJ.aIToHeiirneM 

pa3BMTHM M COBeprneHCTBOBaHMH MeTO,ll,OB pacI.J:eTa IIOKa3aTeneii KaqecTBa u:mppOBblX 

pp JI Ha OCHOBe yI.J:eTa H3MeHeHH51 rrporrycKHOM crroco6HOCTH H ycTOMI.J:HBOCTH pp JI 

c AM B ycnoBM51X 3aM11paHMM rrpH o6cny)l(MBaHHH pa3HorrpHopHTeTHoro TpacpHKa 

c yI.J:eToM Mcrrono3yeM01x anropHTMOB AM. 

I1paKTMI.J:eCKa51 3HaqHMOCTb rronyI.J:eHHblX pe3yJioTaTOB rrepBoro IIOJIO)l(eHM51 

3aKITIOI.J:aeTC51 B B03MO)l(HOCTM ee MCIIOJib30BaHM51 ,ll,IT51 060CHOBaHM51 HOBblX 

TeXHOITOfMqecKMX perneHMM B o6naCTM a,ll,aIITMBHblX rraKeTHblX pa,ll,HOpeneMHbIX 

ITMHHM. KpoMe Toro, ,ll,aHHa51 MO.IJ.eJio MO)l(eT 6oITh 11crrono30BaHa COTPY.IJ.HMKaMH 

TeneKOMMYHMKaU:MOHHblX KOMIIaHHM, BblIIOITH51IOl.I(HMH pacI.J:eTbl xapaKTepHCTMK 

rrpoeKTHpyeMoIX PP JI c AM .IJ.IT51 o6ocHoBaHM51 u:enecoo6pa3HOCTM rrpe,ll,naraeMI>IX HMM 

perneHMM. 

I1paKTMqecKa51 3HaI.J:MMOCTb rronyI.J:eHHblX pe3ynoTaTOB BTOporo IIOITO)l(eHM51, 

BblHOCMMOro Ha 3al.I(MTy, 3aKflIOI.J:aeTC51 B B03MO)l(HOCTM ero rrpHMeHeHM51 B COCTaBe 

crreu:11anM3HpOBaHHOro rrporpaMMHOro KOMIIJieKca rrnaHHpOBaHM51 H OIITHMM3aU:MM 

pa,n;impeneliHhIX mrn11M: c AM B MHJIJIHMeTpoBoM .IJ.Harra3oHe pa.IJ.HOBOJIH. 

I1paKTMI.J:eCKa51 3HaI.J:MMOCTb rronyqeHHblX pe3yJioTaTOB TpeToero IIOITO)l(eHM51 

3aKJIIOI.J:aeTCH B TOM, I.J:To MeTO.IJ.MKa pacI.J:eTa rrporrycKHOM crroco6HocTM PP JI c AM 

,ll,OBe,ll,eHa ,ll,O rrporpaMMHOM peanM3aU:MM B COCTaBe crreu:ManM3HpOBaHHOro 

rrporpaMMHoro KOMIIITeKca, MCIIOJio3yeMoro rrpH rrnaHHpOBaHM51 M OIITMMM3aU:MM pp JI 

c AM B pa3ITMI.J:HbIX ycnoBM51X rrpHMeHeHM51. 

ITpe,ll,cTaBneHHhie B pa6oTe pe3ynhTaTbI Hcrrono30BaHhI B pa3pa6oTKe 

rrporpaMMHoro KOMrrneKca ONEPLAN RPLS-DB Link H yqe6HoM rrpou:ecce 

ct>rEOY BO CIT6rYT Ha Kacpe.IJ.pe Pa.IJ.HOcHcTeM H o6pa6oTKM c11rHanoB, 

1.J:TO OTMeI.J:eHO COOTBeTCTBYIOIIIMMM aKTaMM 0 BHe,ll,peHMM. 



CTeneuh o6ocuosauuocTH uayqnhIX noJio'.IKeHHii, BhIB0.11,0B 

H peKOMeH)J,aU:HH, ccl>OPMYJIHpOBaHHhIX B )J,HCCepTaU:HOHHOH pa6oTe, 

IIOJJ;TBep)K).{aeTC51: 

1. KoppeKTHhIM HCIIOJib30BamrnM MaTeMan1LJecKoro arrrrapara, B TOM LJHcne 

arrrrapaTa TeopHH Bep05ITHOCTett IJ:JI5I rronyLieHH5I cpyHKll,HH pacrrpe,n:eJieHH5I H cpyHKll,HH 

IlJIOTHOCTH Bep05ITHOCTH KBa,n:paTa cnyLiattHOH BeJIHLJHHbl B BH,n:e MOill,HOCTH CHrHana. 

2. A,n:eKBaTHOCThIO pe3ynoTaToB o6pa6oTKH cTaTHCTHLieCKHX ,n:aHHhIX, 

a HMeHHO HCCJie,n:oBaHHeM BJIH5IHH5I MeTeoycJIOBHH Ha MOill,HOCTb rrpHHHMaeMoro 

c11rHana 11 Ha rrepeKJIIOLJeHHe ypoBHett Mo,n:yn5111,1111 Ha PP JI c AM. 

3. llleCTHa,n:11,aTbIO rry6JIHKall,H5IMH B OTpacJieBbIX )l(ypHanax, B TOM 1.J:HCJie 

peKoMeH,n:oBaHHhIX BAK (6 rry6n11Ka11,11il) 1111H,n:eKc11pyeMbIX Scopus (5 rry6m:1Ka11,11il). 

4. Arrpo6a11,11eil pe3ynhTaToB ,n:11ccepTa11,1111 Ha pocc11ttcK11x 11 Me)l(,n:yHapo,n:HhIX 

HayLJHO-TeXH.HLJeCKHX KOHcpepeH11,H5IX. 

3aMeqaHHH no C0.11,ep'.IKaHHIO H ocl>OPMJieHHIO )J,HCcepTaU:HH. 

0TMeLJa51 HeCOMHeHHYIO TeopeTHLJeCKYIO H rrpaKT.HLJeCKYIO 3HaLJHMOCTb 

,n:11ccepTa11,110HHOtt pa6oThI, Heo6xo,n:11Mo c,n:enaTb p51,n: 3aMeLiaH11tt: 

1. ABTopoM OTMeLJeHo, LITO B xo,n:e Mo,n:en11poBaHH5I pe3ynoTaToB 

11crroJib30BaJIC51 p5I,n: crre11,11an11311poBaHHhIX rraKeTOB (MATLAB, Mathcad 11 Python). 

TaKoe pa3Hoo6pa311e cpe,n:cTB Mo,n:en11poBaH115I, KaK rrpaB11no, Ha rrpaKTHKe rrpHBOIJ:HT 

K H36bITOLJHOH CJIO)l(HOCTH H, cne,n:oBaTeJihHO, HH3KOMY ypoBHIO aBTOMaTH3all,HH, 

Il03TOMY aBTopy cne,n:oBaJIO rrpOBOIJ:HTb Mo,n:en11poBaH11e TOJibKO c IlOMOill,bIO o,n:Horo 

cpe,n:cTBa. 

2. CTar11cr11LJecK11e ,n:aHHbie rrpe,n:cTaBJieHbI aBTopoM B pa6oTe B BH,n:e rpacpHKOB. 

,II,n5I 6onee TOLIHoro 11 ,n:eTaJibHoro rrpe,n:cTaBneHH5I cne,n:oBano 6b1 ocpopMHTh 

Te )Ke ,n:aHHbie B 1.J:HCJieHHOM BH,n:e B cpopMe Ta6n1111,. 

3. B rrepBOM pa3,n:ene rrpH ormcaHHH rrpoeKTa X-Haul cne,n:oBano 601 yroLIHHTb 

KaKHX HMeHHO KJIIOLJeBbIX IlOKa3aTeJiett 3cpcpeKTHBHOCTH cpyHK11,HOH.HpoBaHH5I 

pacrrpe,n:eJI.HTeJibHOH rpaHcrropTHOH ceTH Tpe6yeTC5I IJ:OCTHLJb B KOH11,err11,1111 

B3aHMOCB5I3H backhaul 11 fronthaul. 



4. Bo BTopoM pa.3,n:ene yrroMHHaeTc51 ,n:Byxny"CJeBa51 Mo.n;enb c .n;11cpcpy3HbIM 

3aMHpaHHeM MOlll.HOCTH CHrHana, HO rrpH pa3pa60TKe MO,UeJIH pa.u11openeliHOH JIHHHH 

u u 
c a.n.arrTHBHOH Mo,n:ym1.u;ncn otta He Y1I.HThIBaeTc5l. 

5. B TpeTbeM pa.3.uene .UJI51 rrpoBepKH .uorrycTHMOCTH rHrroTe3bI aBTop 

HCIIOJib3yeT KpHTepHii cornacH51 KonMoropoBa, Ho He rrpHBOLI.HT o6ocHoBaHH51 Bh16opa 

HMeHHO 3Toro crroco6a Hero OTJIHqHli OT KaKHX-JIH6o .upyrHX KpHTepHeB, HarrpHMep, 

KpHTepH51 corJiaCH51 IlHpCOHa. 

6. B pa.3,n:ene 3.3 aBTop BbIBO.UHT ypaBHeHHe (3.5) .UJI51 ou;eHKH 3aTyxaHH51 A0,01 

(.n:E) OT ,U0)1{,U51 OTHOCHTeJibHO p (cpyHKll.HH pacrrpe.n:eneHH51 sep051THOCTH), 

OTCYTCTBYIOlll.ee B peKoMeH.n:aJJ.HH MC3 (ITU-R 530), Ho rrpHBOLI.HT y)l{e roTosoe 

perneHHe 6e3 OIIHCaHH51 rnaroB BbIBO,Ua ypaBHeHH51. 

0TMeqeHHbie He.n;ocTaTKH He HOC51T rrpHHll.HIIHaJibHOro xapaKTepa, II03TOMY 

He BJIH51IOT Ha o6myIO BbICOKYIO IIOJIO)l{HTeJibHYIO ou;eHKY .u11ccepTaIJ;HOHHOH pa60TbI. 

CooTBeTCTBHe co,ll,ep~auuH uayquoii cneu,uaJihHOCTH. 

Pa6oTa cooTBeTCTByeT rryHKTaM 2, 8 H 13 nacrropTa crreu;HaJibHOCTH 2.2.13. 

«Pa,n:HOTeXHHKa, B TOM qHCJie CHCTeMbI H ycTpOHCTBa TeJieBH,UeHH51». 

3aKJIJOqeuue . 

.D:HccepTall.HIO CTerraHeu. I1pHHbI BanepbeBHbI «I1ccne.uosaHHe H pa3pa6oTKa 

MeTO.UOB pac"CJeTa rrporrycKHOH crroco6HOCTH pa,n:HopeneiiHbIX JIHHHH c a.uarrTHBHOH 

TeXHHqecKHX HayK, cne.uyeT paccMaTpHBaTb KaK 3aKOH"CJeHHYIO HaY"CJHO­

KBaJIHcpHKaIJ;HOHHYIO pa6oTy. B He:i1: perneHa aKTYaJibHa51 HayLJHa51 3a,n:aqa pa3pa6oTKH 

MeTo,n:a H MeTO.UHKH pacqeTa rrporryCKHOH crroco6HOCTH pa.u11opene:i1:HOH JIHHHH 

c a.uarrTHBHOH MO.UYJI51IJ;Heii B pa3JIHqHbIX ycJIOBH51X rrpHMeHeHH51 c yqeTOM 

oco6eHHOCTe:i1: pacrrpocTpaHeHH51 paLl,HOBOJIH B MHJIJIHMeTpOBOM )J,HaIIa30He . 

.D:HccepTaJJ.H51 HMeeT TeopeTHqecKyIO H rrpaKTHqecKyIO u;eHHOCTb. OcHOBHbie 

pe3yJibTaTbI, rronylfeHHbie 11.B. CTerraHeJJ., HeCOMHeHHO o6na.uaIOT Hayl.fHOH 

HOBH3HOH. B pa6oTe H3JIO)l{eHbI HOBbie HayqHo o60CHOBaHHbie TeXHHqecKHe 

perneHH51, BHe,n:peHHe KOTOpbIX II03BOJIHT BHeCTH 3HaqHTeJibHbIH BKJia)J, B pa3BHTHe 

H yKpeIIJieHHe o6opOHOCIIOC06HOCTH CTpaHbI. 



Ha octtoBaHMM M3JIO)l(ettttoro, CLJMTaIO, LJTO rrpe,n:cTaBrreHHa51 ,n:MccepTau1151 

COOTBeTCTByeT KpMTepM51M, rrpe,U'b51BJI51eMbIM B OTHOIIIeHMM KaH,UM,UaTCKMX 

,ll;HCcepTau;uB:, ROTopr:.rv yorcu~ooncr-1m n.11. fJ- 14 ilo.110111:crurn o rrp.noym,L.1,cnnn y~cnmx 

cTerretteH: (yTB. IlocTaH0Bnem1eM IlpamnenhCTBa P<l> OT 24.09.2013 .M~ 842), 

a ee aBTop CTerratteu I1p11tta BanepoeBHa 3acrry)l(11BaeT rrpMcy)l(,n:eHM51 yLJettoH: 

CTerreHM Katt,z:i;M,n:aTa Textt11LJecK11x ttayK rro crreu11anhHOCTM 2.2.13 - Pa,z:i;MoTeXHMKa, 

B TOM l..JMCJie CMCTeMbI 11 ycTpOHCTBa TeJieBM.[l;eHM51. 

Be.n:ym11il ttayLJHhIH coTpy ,z:i;HMK 2 yrrpaBJieHM51, 

BeKIIIMH IOpMiI EBrettheBMLJ 

« I 7- » -~O.._.f~_ 2024 r. 

Opratt113au1151: <l>E,[(EPAJihHOE rOCY,[(APCTBEHHOE EIO,[()l{ETHOE 

yqpE)K,[(EHI1E "16 QEHTP AJihHbIH HA YlffiO-I1CCJIE,[(OBATEJihCKMH 

I1CllhIT A TEJ11HbIH OP ,[(EHA KP A CH OH 3BE3,[(1I I1HCTI1TYT I1MEHI1 

MAPIIIAJIA BOHCK CB5I3I1 A.I1.EEJIOBA" MilllliCTEPCTBA OEOPOHbI 

POCCMHCKOH <l>E,[(EPAlUfil 

IloLJTOBhIH a.z:i;pec: 141006, MocKoBcKa51 o6nacTh, r.MhITMmM, 1-il PynacoBCKMH 

rrepeynoK 

Tenecpott: +7(495) 693 43 00 


