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H a aBrop e rf ep ar Ar4.c cepra ryuu Ouuuquno fi Tarrsurr B urroponnrt <<Mero4tr

MoAeJrrrpo BaHLrfl nbrooKou36uparemHbrx ycrpofi crn qacrorHofi cereruuz
Ha noBepxHocrHbrx aK\/clr.rqecKux BoJrHax)), npeAcraBreuuofi Ha coI{cKaHI,Ie yueuoft
crerreHr{ AoKTopa rexHtdtrecKr4x HayK rro cneur{aJrbHocrr4 05.27 .01 - <TneploreJlbHat

3neKTpoH:/iKa,pa[vroSJror(TproHHbre KOMnoHeHTbr, Mr4Kpo- 14 HaHo3neKTpoHnxa, npz6oprt
Ha KBaHronux e$QeKrax))

B Hacroflrrlee BpeMrr B KarrecrBe oAuofi kr3 ocHoBHbIX npo6nela pa3BtITI{t

paAr4o3Jrexrponnofi annalpalryprr, oco6eHHo, B o1nacru cBfl3tr,.flBJlf,ercs rloBbllrreHvrfl, <>e

uz6upare.rrbHbrx ceoficrn, rrro aBTopoM cBfl3brBaercf, c pa3BI,ITHeM ycrpoficrn Era

rroBepxHrocrHbrx aKycrzrrecKr4x noJrHax (nAB) c rpe,qeJlbHo Bo3MoxtHbIMI4

oKcrrnyarartrr4oHHbrMr,r xapaKrepr4crr{Karrru. B KaqecrBe npl{Mepa aBTopoM npl4BoArrrcf,, B

r{acrHocrv, aililaparypa Arrf, rexHorolufi 6ecnponoAsofi cBfl3vr WAN (LTE, 5G), LPWAN
(NB-IoT', LTE-M, LoRaWan), PAN (RFID), rrro, KaK orMeqaerct aBropoM, orlpeAeJl.ger

ycrerxHocrb nepexola poccnficxofi gKoHoMrrKr{ Ha qra$ponofi Qopuar I{ Moxer cnyxutfb

noATBep)KAeHrreM npaKruqer:rofi 3HarrprMocrr4 rrpeAcraBJreHHofi 4uccepral,]lakr.

flosrolry B KaqeorBr3 ocHoeHofi uenr4 rrpeAcraBresHoft Aucceprar\r4u MoxHo

paccMaTpr.rBaTb pa:pa6orKy KoMnJrex:cHofo rroAxoAa K npoeKTrIpoBaHl{rc ycrpoficrB rla
noBepxH0cTHbrx aKycTr4r{ecF}rx BoJrHErx c npeAeJrbHo BO3Mo}KHbIMLI 3KC[JIyaTaIIpIOHHbIMI{

xapaKTepr4cTHKaMH.

f,nr peruelLrfl. c$opuynlrpoBar{Hbrx aBTopoM 3aAarl I4 Aocrl{xenvrfl. rlocraBJleusoft

rIeJrH aBTopoM rpeAJroxeH Uelrrfi rorreKTp HoBbrx reoperlaqecKl4x 14 KoHcrpyKTI{BHo-

TexHoJro|Hr{ecKHK MeroA0B rrpoeKTplp,oBaHrar Qvrnrrpon na IIAB. Teopernuecruff acneKT'

HccJreloBavuit B nepByro oqepeAb orHocr{Tcs K pa:pa6orr<e rotuuner<cuofi MoAeJtrI

Bcrper{Ho-rrrrbrpeBoro npr:odpa3oBarerq (BIIII), KaK ocHoBHoro oJIeMeHra mo6oro IIAII-
ycrpoficlna. VIz MareplraJroB anrope$epara cJle.4yer, r{ro pa":pa6oraHnafl. aBropoM

MaKpoMoAeJrb HeoAHopoAHroro Brun yqr,rrblBaer, B orrurll4e or Il3BecrHbIX pa6or,

AocrarorrHo urupoxutfi crreKTp aKry'cruqecKr4x kr oneKTpoMarHI4THbIX Sarropoe kt

oSecne.ruB&€r BbrcoKyro rorrHocrb pe€uru3arluu pa6oul4x xapaKTeplacrl4K IIAB-OuJIbrpoB

pa3nurrHoro SyHxqI{oHaJIbHoro Ha3Ha.rI eHvrfl..

C uaruefi TorrKLr 3peHr4.rr, B KarrecrBe uau6oree 3HarII,IMrIX pe3ynbraroB, noJIfIeHHbIX.

aBTOpOM, MO)KHO BblAenl4Tb Ane,4yrcIrll4e :

. pe€ulr43auHrc rIpI4l\,IeHeHLI-[

KoHcrpyKTHBHbrx perueluufi, rrro
paspa6oraHHbIX aBTOpOM OpHfUHanbHbIx:

TIO3BOJIIIJIO BnepBble peaJILI3OBaTb BbICOICo

BHocr{MbrM 3aryxaHl{eM ('roe$$uqueHT rlptMoyroJlbHocrl4
npf,MoylrorrbHbre Br{ ra CB]:I IIAB-$Hnbrpbr (n r.u. Ha rlacrore 3330 Mfq) c MaJIIIM

AM IIN I,ITYA H O. q ACTOTH O 14

3-5 aE), B ro BpeMq KaK

ArIX noptgxa2,0;
xapaKrepvcrr4Kvr (Ar{X) 1,28 npu ypoBHe BHocI{Moro 3aryxaHl{.a

r43BecrHbre rHrIbI KoHcrp)/Ku,ufi o6ecreqllBalor nptMoyroJlbHocrb



. HorBbIe rlrfrbr rrbe3oSJre,KTpHKoB rro3BoJrr4Jru aBTopy cyruecrBeHHo pacruvpurrb (or 1,4

ao 3 pa:r) AI4arIa3oH pa6ouux rroJroc [porrycKaHr{f, r{3BecrHbrx rrarroB KoHcrpyKqrafi, e rov
lII4cJIe 6su nnepBbre peanr43oBaH IIAI]-$nnbrp c MaJrbrM BHocr{MbrM 3aryxaHzeM c rxr{px{-

uofi norocbr rrporycK€rHrrr l3%;
. MeroAbr MoAenr{poBannfl. r4MneraHcHux IIAB-$unrrpoB c BbrcoKofi nxo4Hofi rr,rorq-

Hocrbro, pa:pa6oraHHbre aBTopoM, o6ecne.rrnu o6pa6orxy Pr{ cr4rHana c ypoBHeM Morq-

Hocrn ao 5 Br B Aprana3oHe ,qacror lo 1 ffq u 5o 2,3 Br n guana3oHe r{acror go 2,5 ffq,
qro sBJlr{ercr B |IAB-rexr:rr4r(e MlrpoBr;rM HHHoBarIr4oHHbrM pe3yJrbraroM.

K coNareHuro, [peAoraBneHHilr pa6ora He JrnrrreHa or4eJrbHbrx HeAocrarKoB, K

qr4cny KoTopbrX MoxHo o'rHecTr.r

- rreAocraroqHo [onFro o6ocnonaH MeroA npoBeAeHufl, vrccre4osaHufi H He4ocra-

TorrHo crporo rrpoBeAeH cpaBHlrremurrfi aHarrvr3 rrpeAnoxeHHblx aBTopoM TexHurIecKHX

penreHuft 14 r43BecrHrtx, oco(5eHHo B o6lacru MoAeJrbHbrx rrpeAcranrrelr.uit, rAe cJreAoBaJIo

6rr orrueu{Tb pasHurly B rroJryqeHHbrx pe3yJrbrarax;

- orcyrcrByror o6sserrerbHbre arpu6yrrr .{oKTopcKHX Ar{ccepraryuir, - Qopnaynn-
poBKa upo6reuu 14 nepeqeHb rrporr.rnopeuufi.

OAsarco orMeqeHHbre HeAocritrKr{ B uenoM 3aMerHo He cHl4)Karor o6Iqefi
rroJroxnTelrHofi orIeHKr4 Azcceprarpn, ee uay.ruoft HoBpI3HbI, aKTy€LnbHocrI4 u

rrpaKTr.Iqecroft HanpaBner-rHocrr4.

Ony6nrarcoBaHHbre aBTopoM pa6oru ,qocrarorrHo rroJrHo pacKpblBaror H orpaxaxrl
cyulHoc'rb H Teoperr4rreoKrze rroJroxeHuf, uccre4yeuofi npo6revru (n $opuynrapoBKe
aBTopa -- 3alarrkr).

Talcuu o6pasovr, Ha ocrfroBaHr4r4I43JrolKeHHoro Mox{Ho cqr,rrarb, r{To [peIcraBJIeHHat

Ar4cceprarluq f,BJrf,ercf, caMOcro.[TeJrbHbIM HayqHbrM Lrccne.qoBaHl4eM axryalrucli
upo6neubr r4 coorBercrByet rpe6onelHrrrM BAK, a ee aBTop 3acJlyxurBaer rIpHcBoeHLIt

r{eHor4 crerreHr4 AoKTopa rexHr{rrecKr{x HayK.

3avrecrnrenb AnpeKropa lt-ITII-62
KaH.4I4,{ttT TeXHI{r{eCKrrX Hayl(,

Ha.ranrHuxHTY'-622
.{oKTOp'rexHLrrrecKLIX HayK

H.M. THxoIr,rupon

<<Jftaqnue no,qrrzor4 A.B. )Ilynynu TraxourapoBa yAocroBepf, ro )>

Yqenrrfi Cerperapb .qaccrsprl
npu OAO <<KouqepH <Cos

AOKTOp',rexHrrrrecKr4x HayK,

H.H. Torcrurx
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Teneson pa6ouufi : +7 (4'73)' -252-10-04, E-mail: office@sozvezdie.su


