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CTecpaH TiaH111-1 Ha aBTopecpepaT )J,ttcceprnl.(1111 TI0HHHM6a,1J,yre Tiepepa TapttH)J,Y )J;mnnaH « Attanm 11 

onTHMtt3al.(tt51 pacnpe,ll,eJieHH51 pecypcoB B 6ecnpoBO)J,HhIX ceTHX )J,JI5! nepe,ll,alftt ttttcpopMal.(HH 11 :mepr1111 », 
npe,ll,CTaBJieHttyIO Ha COHCKaHtte ylfeHOH CTeneHH KaH)J,H)J,aTa TeXHl1lfeCKHX ttayK no crrel.(11MhHOCTH 2.2.15 -

C11cTeMhI, ceT11 11 ycTpottCTBa TeneKOMMYHHKaQtttt 

3tteprmcpcpeKTHBHOCTb H 11HTerpal.(H51 6ecnttJIOTHblX JieTaTeJibHbIX annapaTOB B ceTH 6ecrrpOBO)J,HOH CB51311 

np11BJieKJil1 3HalfttTeJibHOe BHHMaH11e KaK HaylfHhIX KpyroB, TaK H npOMhIIIIJieHHOCTH K HCCJie)J,OBaHl15!M B 

06nacT11 ceTett CB51311 cne,ll,yIOIII.ero noKoJiett115!. MeTO)J,hI c6opa pa,ll,HOlfaCTOTHOtt 3Heprtttt, TaKtte KaK 

6ecnpoBO)J,Ha5! nepe,ll,alfa 3tteprn11 (WPT), O)J,HOBpeMeHHa5! 6ecrrpoBO)J,Ha5! rrepe,ll,alfa ttHcpopMaQHH 11 

MOIII.HOCTH (SWIPT), orrpe,ll,eJieHbl B KalfeCTBe IIOTeHl.(HMhHblX KaH)J,H)J,aTOB )J,Jl5! BKJIIOlfeHH51 Y3JIOB CB513H 

)J,Jl5! MHHl1Ml13al.(Hl1 3HepronoTpe6JJeHH51 Y3JIOB CB513H. c ,ll,pyrott CTOpOHhI, CB513b c IIOMOIII.hIO 6ecrrHJIOTHbIX 

JJeTaTeJJhHhJX annapaToB onpe,ll,eJJttJia O)J,HY 113 KJJIOlfeBhIX HOBhIX TexHonor11ii )J,Jl51 5G 11 3a ee npe,ll,eJJaMH. 

HttTerpal.(1151 c6opa pa,1J,110lfaCTOTHOtt :meprm1 B c11cTeMy CB513H c 6ecn11JIOTHhIMH JieTaTeJihHhIMH 

arrnapaTaMH CTaJia HanpaBJieHHeM HCCJie)J,OBaHHH B TelfeHHe IIOCJie)J,HHX HeCKOJlbKHX JieT. 0)],HaKO 

pacrrpe)J,eJieHHe H onTHMH3al.(H51 pecypcoB )J,OBOJibHO CJIO)!{Hbl rrptt HHTerpaQHH MeTO)J,OB c6opa 

pa,ll,HOlfaCTOTHOH 3HeprHH B CHCTeMy CB513H c HCIIOJlb30BaHtteM 6ecIIHJIOTHbIX JieTaTeJibHblX anrrapaTOB. B 

)J,ttccepTal.(HOHHOtt pa6oTe TI0HHHM6a,1J,yre Tiepepa Taptttt)J,y ).l;ttJIIIIaH IIhITaeTC51 BocnoJIHHTh 3TOT npo6en B 

HCCJie)J,OBaHl151X 3cpcpeKTHBHOro H )J,eikTBeHHOro pacnpe,ll,eJieHH51 pecypcoB B cernx 6ecnpOBO)J,HOH CB513H c 

HCIIOJlb30BaHl1eM 6ecrrHJIOTHbIX JJeTaTeJJbHblX annapaTOB rrptt coxpaHeHJm O)KH)J,aeMbIX rpe6oBaHHH K 

Kalfecrny o6cJJy)KttBaHH51. 

B )J,ttccepTal.(HOHHOM 11ccne,1J,0BaH1111 TI0HHHM6a,1J,yre Tiepepa TapttH)J,Y )J;11nIIIaHa nonyqeHo II51Th 

OCHOBHbJX ttaylfHbIX pe3yJihTaTOB )J,Jl51 Tpex OCHOBHbIX cJJylfaeB 11CnOJih30BaHH51 Cl1CTeMbl CB513H c ETIJIA, T.e. 

ETIJIA B Kalfecrne peTpaHCJIHTopa, ETIJIA B Kalfecrne MeTo)J,a c6opa )J,aHHhIX 11 ETIJIA B Kalfecrne K3IIIa. Bo­

nepBbIX, OH npoBeJI IIO,ll,p06HblH ofoop J111Teparyphl 11 cpaBHeH11e npOH3BO)J,HTeJibHOCTl1 rrpOTOKOJIOB 

SWIPT, lfT06b1 )J,OKa3aTh cyIII.eCTBYIOIII.Htt B JIHTepaType rrpo6en B 11ccne,1J,0BaHH5IX 11 orrpe,ll,eJJHTh 

TeXHl1lfeCKYIO OCHOBy, Heo6XO)J,11MYIO )J,1151 )J,HCcepTal.(110HHOH pa60Thl, COOTBeTCTBeHHO. Bo BTOpOH rnaBe 

)J,HCcepTal.(1111 OH npe,ll,JIO)Kl1JI e,1J,11HyIO cxeMy c6opa 3HeprnH, COCT051III.YIO 113 MeTO)J,OB c6opa 3Heprttl1 Ha 

ocHose WPT, SWIPT 11 caMOHHTepcpepeHl.(Htt B O)J,HOM l.(11KJJe nepe,ll,alftt )J,JI5! MO)J,eJitt coBMeCTHOtt CB513H c 

11CIIOJlb30BaH11eM 6ecnHJIOTHhIX JieTaTeJJbHblX annapaTOB. 3aTeM TaKHe pecypCbI, KaK pacnpe,1J,eJieH11e 

speMeH11 )J,JJ5! c6opa 3Hepr1111, MOIII.HOCTh nepe,1J,alf11 6mosoi1: CTaHl.(Hl1 H ETIJIA, onTHMl13ttpyIOTC51 BMecTe c 

TpaeKTopttett ETIJIA. Tipe)J,JiaraeMaH yttttcpttQttposaHHaH cxeMa c6opa 3Heprtttt rroKmana npesocxo)J,ttyIO 

rrpomso,1J,11TeJibHOCTh no cpaBHeHHIO c cy1IIeCTBYIOIIIl1MH cxeMaMH c6opa 3Hepr1111 B JIHTeparype. B TpeTbett 

rnase OH pmpa6oTaJI HOBYIO TeXHHKY c6opa )J,aHHbIX c IIOMOIIIbIO 6ecnl1JIOTHOro JieTaTeJibHOro arrrrapaTa 

)J,JJ5! 6ecnposo,1J,Hoi1 ceT11 6ecnpoBO)J,HhIX )J,aTlfHKOB. KpoMe Toro, pmpa6oTaH ac11MnTOTttlfeCKHtt anropttTM 11 

)J,Ba 3Bp11cT11lfeCK11x anrop11TMa )J,JJ51 onTHMH3aQ11H pacnpe,ll,eJJeHtt51 pecypcoB 11 TpaeKTop1111 ETIJIA )J,JI51 

npe,ll,JJaraeMOH CHCTeMbl. 3TOT HOBblH MeTO)J, c6opa )J,aHHbIX II03BOJil1JI )J,06HTbC51 35,9 % OTHOCl1TeJihHOro 

np11pocrn npOH3BO)J,HTeJJbHOCTH no cpastteHHIO c 6a30BhIMl1 6ecnpoBO)J,HhIMl1 cettcopHhIMl1 cernMu. B 

lfeTBepTOH rJJaBe OH npe,ll,CTaBl1Jl HOBYIO MaTeMaTHlfeCKYIO MO)J,eJJb )J,Jl51 He)J,aBHO II051BHBIIIeroc51 IIOKa3aTeJ151 



np0113BO,Ll,11TeJJbHOCTl1 B03pacT 11HcpopMau1111 (Aol) ,Ll,Jl51 ,Ll,BYCTOpOHHeH peTpaHCJl51Ul10HHOH cern c 

no,L1,,L1,ep)KKOH 6TIJIA c no,L1,,L1,ep)1<Koi1 SWJPT. 3rn Hosa51 MaTeMaT111-1ecKa5! MO,Ll,eJJb OTpruKaeT cBe)KeCTb 

,L1,aHHb1x B nyHKTe Ha3Ha4eH115! 11 B3a11MOCB5!3b Aol c ,L1,pyrnM11 noKa3aTeJJ51M l1 npo113BO,L1,11TeJJbHOCTM, TaK11M11 

KaK sepo51THOCTb npocT051, nponycKHa51 cnoco6HocTb 11 3a,L1,ep)KKa. Onpe,Ll,eJJeHa 11 TW,aTeJJbHO 11ccne,L1,0BaHa 

onT11MaJJbHa51 TpaeKTOp1151 6TIJIA 11 ero npocjrnJJb MOW,HOCTl1, KOTOpble Ml1H11Ml1311py10T 

npo113BO,L1,11TeJJbHOCTb Aol. B n51TOH rnase pa3pa6ornHa ceTb 6ecn11JJOTHb1x neTaTeJJbHblX annapaTOB c 

no,L1,,L1,ep)KKOi1 SWlPT c noMep)KKOi1 K3Wa. ,[Vl51 nosb1weH115! npo113so,L1,11TeJJbHOCT11 pacnpe,L1,eneH11e 

pecypcos 11 TpaeKTOp1151 6TIJIA onTl1Ml1311pOBaHbl TaKl1M o6pa30M, 4T06bl ,Ll,OCTIDKl1Ma51 CKOpOCTb nepe,Ll,alfH 

,Ll,aHHbIX y nOJJb30BaTenei1 scer,Ll,a npesb1wana cKopocTb nepe,L1,a411 ,Ll,aHHbIX no 3anpocy. HaKoHeu, c,L1,enaHhl 

Bb!BO,Ll,bl c ,Ll,aJJbHeHW11M HanpaBJJeHl1eM B HanpasneHl111 yny4weHl15! nonyLfeHHblX pe3yJJbTaTOB B 

HanpaBJJeHl111 6G.Bce cpopMyn11poBKl1 3a,Ll,a4 onTl1M113au1111, npe,Ll,CTaBJJeHHble B ,L1,11cceprnu1111, T04Hbl 11 

xopowo opraHl130BaHbl. .IJ:n51 peweH115! ccpopMyn 11posaHHbIX 3a,Ll,a4 onT11M113au1111 6h1n11 11cnoJJb30BaHbI 

en e,L1,y10w,11e M eTO,Ll,bI o nT11M 113au1111 : JI arpaH)KeBa o nT11M113au115! , ,Ll,BO i1 Ha51 cpytt KUl151 JiarpaI-OKa, MeTOJJ,H 

BbinYKJJOH onT11M113au1111, ycnos1151 Kapywa-KyHa-TaKepa (KKT), anrop11TMbI nocne,L1,osaTeJJbHhrx 

11Tepau11i1, nOl1CK 30JJOTOfO Ce4eHl151 11 11TepaTl1BHOe )KeCTKOe noporosoe 3Ha4eH11e. ,[Vl51 MO,L1,eJ111poBaHl15! 

11cnOJJb3YIOTC51 MeTO,Ll,bI MO,L1,en11posaH115! MoHTe-Kapno, pean113au115! cpyH1<u11i1 B C, MATLAB 11 Wolfram 

Mathematica. .IJ:n51 nony4eH115! MaTeMaT11Lfec1<oro Bb1pruKeH115! 6b1n11 11cnoJJb30BaHbl cne,L1,y10w,11e 

MaTeMaT114eC1<11e MeTO,Ll,bI: Jl11Hei1Ha51 anre6pa, 4aCTHble np0113BO,Ll,Hble, ,L1,11cpcpepeHu11poBaH11e, 

l1HTerp11posaH11e, cpyHKUl111 nJJOTHOCTl1 sep051THOCTl1 11 I<YMYJJ51THBHble cpyHKUl111 pacnpe,L1,eJJeHl15! faycca, 

3KcnoHeHu11anbHb1e, reoMeTp11L1ecK11e, pacnpe,L1,eneH115! P3ne51 , Ha1<araM11-M, P11Kb5!Ha, HenoJJHbie 11 noJJHble 

raMMa-cpyHKu1111, np116nIDKeH11e Jlannaca, cpyHKu1111 6eccen51 nepsoro 11 BToporo nop51,L1,Ka. 

Pe3yJJ bTaTbI JJ,11ccepTau110HHOi1 pa60Tb1 ony6n11KoBaHb1 B 12 ny6n11Kau115lx, B TOM L111cne s 6 )KypHanax, Ha 5 

Me)1<,L1,yHapo,L1,HbIX KOHcpepeHu115lx 11 B O,Ll,HOH rnase KH11rn. Bee ny6n11Kau1111 l1H,L1,eKc11py10Tc5! B Scopus. Y 
Hero h-11H,L1,eKc =6 B Google scholar, h-11HJJ,eKc =5 B scopus. 

B Ka4ecrne 3aMe4aHl151 cne,L1,yeT OTMeTl1Tb, 4TO B aBTopecpepaTe 0TcyTcrny10T sruKHhie MaTeMaT11'-leCK11e 

ypasHeH115!, KOTOpb1e npe,L1,cTasneHb1 B ocHOBHOH ,L1,11ccepTau110HHOH pa6oTe. KpoMe Toro, asTop ,Ll,OmKeH 

6b1JI ,Ll,06aBl1Tb ,Ll,OnOJJHl1TeJJbHYIO HHcpOpMau1110 0 HaCTpOHKe MO,L1,en11poBaHl15!, 11CnOJJb3YeMOH B KruK,Ll,OH 

rnase B asTopecpepaTe. 

0 .JJ.HaKo 3Tl1 3aMe4aH115! He cHm1<aeT o6w,ee Ka4ecrno pa6oTbI. Ha ocHosaH1111 asTopecpepaTa CLf11TalO, 4TO 

,L1,11cceprnu110HHa5! pa6oTa TI0HH11M6a,L1,yre Tiepepa T ap11H,L1,Y .IJ:11nwaH y,L1,osnernop5!eT sceM Tpe6osaHl151M, 

npe,L1,b51BJJ51eMblM K KaH,Ll, 11,Ll,aTCKl1X ,L1,11ccepTau115IM cornaCHO n.9 «TIOJJQ)KeHl151 0 np11cy)l<,L1,eH1111 y4eHblX 

CTeneHeH», yrnep)l(,Ll,eHHOro noCTaHOBJJeHl1eM TipaB11TeJI bCTBa P<l> OT 24.09.2013 N!~842, a ee aBTOp -

TI0HH11M6a,L1,yre Tiepepa Tap11H,L1,Y .IJ:11nwaH 3acny)1<11saeT np11cy)1<,L1,eH115! y4eHoi1 CTeneH11 KaH,L1,11,L1,arn 

TeXHl14eCK l1 X HayK no cneul1aJJbHOCTl1 2.2.15 - «C11cTeM bl , ceT11 11 ycTpOHCTBa TeJJeKOMMYHl1Kau11i1». 

10.28.202lr. 

Y mrnepcineT Tip11lllTl1HhI, Cep6m1 

<l>aKyJibTeT ecTeCTBeHHblX HayK 11 

MaTeMan1K11, Ph.D, rrpocp. 

TI0,L1, n11cb 3asep5!eTc5!: 

10.28.2021 r. 

Ytt11sepc1neT ITp11lllTl1HbI, Cep6m1 

<l>aKyJihTeT eCTeCTBeHHbJX ttayK 11 

MaTeMaT11K11, Ph.D, rrpocp. 
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