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1. Arcrya.nrHicrs reMu gucepraqiY
3 inrerpaqiero iurfopNlalriiruux rexHoJloliii, oco6nvBo B KoHreKcri Iurepnery

peuefi (IoT), 3pocrarorb BIlMorr{ Ao ceHcopHoi ener<rpouixlr. Knroqoer.rN,ru

xapaKTepI4c'rI,IKaMu cyqacHllx ceucopin cralorb ixni xovrnar<rsi posruripu, sgaruicm
[paurcBarl4 eia MzlnonoryxHl4x Axepen xr4BreHHq s o6N,rexeHr4M

eHeproc[oxl4BaHH.f, M, npofpaldo]raH a pe rou t[irypaqir ra 6 araro$ynr<qionamsi crr.
B uexax cyuacuoi ceucopHoi erexrpouixn arryarrbHr4M € 3aBAaHHr a4anraqii

naeroAis ra saco6is cLlrHiulbrioro reperBopeHHf, SoroelexrpoHHrlx ceucopin
6es4poronux Mepex WSN (6es4poroeax ceHcopHr4x uepex) Anfl ixuroro
rloAzlnElxoro po3BrrrKy B paMKax xoHuenrlifi IHrepnery pevefi (IoT) ra
IHgycrpiaru,Horo Inrepuery peueii (IIo t). Y cQepi iH$or<onryniraqifiunx cr4creM
rari upracrpoi eiloN{i .sK ceHcopui nysnz ra onr4cyK)rbcr repuinaurz "PosylrHrax
cencopin" (SmartSensor), "PosyuHoro ruJry" (SmartDust) ra "Jla6oparopii na .rini"
(Lab-on-Chip), nzropr4croByror{r4 rexHo,rorii 6e:4poroiloro orrrr4rrHoro sn'rsxy, rari
sK OWC (Optical Wireless Communications), FSO (Free Space
Opticalcommunication), VLC lVisible Light Communication) ra Li-Fi (Light
Fidelity). I]i :aco5u r<ovryaixauii Malorb seruKuii uoreuqial Anq 3acrocyBaHH, B

JroK€urrHr,rx Mepexax (LAN) ra ocoSncrux Mepexax (PAN) B paMKax IoT ra
IloT.Br,rxopr4craHH-a "posyuunx ceucopin" y roeAHaHHi s rexnororiero
6e:4poroBoro se'r:ry 5G raKox aKTyarrbrlo. 3acrocynaHHfl rexuororii 5G ra
rorraynixaqii Qoronolmraiqnux ceHcopHr4x ripr4crpoie sa AonoMororo Li-Fi Ao3Bonq€
crBopr4rrr iurererry€LnbHy cer{copHy Mepexy AJI, :6opy ra o6po6rz 3Har{Hr4x

o6csris AaHr4x.



AAanraqiq cI4rHaJIbHi nepereoprcna.rie 4rr Br4Kopr4craHH.rr B cr4creMax Ha

xpucrani e aKryanbHllM 3aBAaHHqM. BraropracraHHs SyuxqioniurbHoro inrerpynannr
rin $orouepernoprcna.rin y KoHTeKcri grvrrs [aH:ax e aKTyanbHrzM MeroAoM
rr,ro4ra0ixaqii cLIrHaJIbHIrx ueperBoprosaqie. I-[e Moxe BKJrroqarr{ Br,rKopLrcraHHf,

eAI,IHoro SoroneperBoproBar{a, Hafrpr4Kra4, Sorosomrai.{uoi uaneni, y [oeAHauni s

ni4noni4nrauz rvryrrrrzQynxqioaarb:arr:.r^u cl.rrHaJrbHr4Mr4 neperBoproBaqaMLr Anfl
BrrKoHaHHfl tlocratsJleHlrx 3aBAaHb ra t}yHxrlifi s $orooceHcopr{Kn,
Soronomrai.rHoro xI BJreHHq ra o [Tr4 "rHoi reirexouyuixaqii.

[n.a onrzqHl4x cI4rI{arIlB'ra iH(rc,prr.raraBHux curHaris ceHcopHoi enex:rpouiru
neo6xi4ni ri4nooi4ui guuarti.rui xapaKTepucrr4Kr4, ceireKruruicrr, eana4ocrifiricrr,
ninifrnicm SyHxuiI repe'reopeHnq 'I'uulo. Po:podna $ororonmaiqnux ceHcopHr4x
npucrpoin Anq 6e:r4poroaux N,Iepe)i( l'aKox roB'fl3arra is nupiureuurla npo6neu
eneproeQeKTzBHocri Qoronorurai.{Horo xr{BJreuus. BaxJrrrBo uapiurraru 3aBAaHH-rr

eSerrueuoro nia6opy ra roAarrbruoio IreperBopeHH.f, eueprii Soronolrraiquoro
Axepena xuBreHHrr, a 'raKox< eSexlrBHoro tsvKopncraHH-s qiei eueprii y upoqeci

SopuynaHH-q ra noAaJrbrrroro repe'rtsupeFrHrr iuQopuarr4BHr4x crlrHaris ceHcopHoro
rrpr4crporo.

Y roHrerc'ri po:wirxy iur{roprtaqiiiuux rexHoriorifi, oco6nuso n Inrepueri
peuefi (IoT), 3pcrcralorb Br{MorrI Ao ceHcopHoi elerrpouiru. KrrcqoszNtr4
napaMerpaMu ckrrnarrbHrax rpaxrie cyqacHux <;encopin crarorb ixns roNrnarruicrr,
s4arHicm [pauroBarLi ilpii Hi436K]rx Ha[pyrax ra g o6naexeHr,rM

eHepl.ocIloxr4 BaHHqM, nporpaMoBaHa uepexon$irypaqia ra
6araro$yurqioHamrricrr,. y ceucopuiir elexrpouirli lurepuery pevefi Br4HuKae

loHqrrq aHaJlorctsoro dlpour-eHAy, xre 6asyerr,cff Ha rroA€L[brxoMy po3Br4TKy ra
aAaurauii ao IoT :uiuraHolL) urrlrarbFrol'o fiepelBL]peHH.f,, rqo peani3yerbc, qepe3

nporpaMosaHi ctacreNria ]ra xpricrani.
Arryarsuzu 3aBAaHH{Nr e crr3opeHH, nosol lao4eni Qoroenerrpouuoi

ceHcoplrKa e 6azuci czcreu Ha r(pt,tcla;ii, -axa Syae ri4pi:nxrracr siA yxe Ha{BHrrx
iurerpoaasicrro Syuxuifi euuip,ouarbHoro cr4rHaJrbHoro ileperBopeHHq,

$orono:rrraiqnor-o xr,rBJre HHq'r. a rer eno na yu i r<au i e ro.

@orosomrai,rui cencopui rrpracrpoi B xouuenuii Iurepuery peuefi
uorpe6yrorr po3rxr4peHH.f, Syuxrtiou&ibHocri ra ni4nuiqenur e0exrunuocri ix
po6orra 3 Br4KopucraHH-f,M orrruquoi le.rerc,Myuir<aqiT. I-\e nepe46a\ae crpyKTypHo-
cxeunnfi cuHre3 ra napaMerpzvuuii auarig 6asoeux rya:rio $ponr-enA) :rvriruaHoro
crzrH€urblroro neperBoperiHf,. faici cescopui nplrc'rpoi ronuuui eiAnosiAaru BI4MoraM

cyuicuocri s qolo.eorurai.{irut,rr{ KoJri}i\'ri{ xaBJrer{Hr{ Ta y[pauiuur, Marr4 Hr{3bKe

eHeprocrloxr4BaHHfl Ta Nrox:raaicrr itail-to-Rail (ryHrqioHyBaHH-fl, rpofpaMoBaHe
ronQirypyBaHHrl ra rrepytsalrHrr, ivry;rl'rucfyuxuioaa:muicrr, a raKox 6ytu
cyuicurznarz si crpyxrypaMr{ cr{crelvi ua rpncla;li.



2. 3ara.nr,naxaparseplrcrrrKa po6o'nr.r

,{r.rcepraqifina po6ola ,-x"i:rrqyxalt/l.O. crocyerbc{ po:n'lsannr HayKoBoro
3aBAaHHfl - po3url4peHHf, S,vuruiouzutr,uocri ra ui4nzulenHr eQeruanHocri
cl4rH€trlbHoro [eperBopeHH{ y $oroereKTporrr4x ceHcopHr4x rrplrcrporx 3 orrrr4r{Horo
TeneKoMyHlKarllerc.

Po6ora crnaAaerbcr{ 3 rrepe"rjh.i vr\,loBri}rx cKopoqeHb, Bcryrry, qorl4pbox
pos4inin, slacHoeriB, clilicry BLiKop?rcrarilrx AxepeJr i 3 lolau<is. 3aransuuir o6csr
po6orH cKnaAae 2A2 c'ropiHKr4 ApyKapclKoro reKcry, is Hrax 7 cropinon nc:ryny, 139
cropiuor< ocHOBI{oI'o reKcry, 1-:ib - przcyur<iil, crrr,rcor itr4Kopr4craHLrx Axepen is 182
uafiueuynaur

l/ rcryniuoAaFio 3areiilL.n)' dsp,1i{r't)pt4crrtKy Ar4ceprarlifinoi po6oru,
o6rpynroaaHa aKryanbl{ici:n oOpauoi renaa, c{lolru,vnboBaHo Mery 4ocli4xeHHf, Ta

BI43Har{eHo 3aB.uaHl{, AnrI ii AocsrlieHHn. 'farox BKa3aHo HayKoBy HoBr43Hy ra
rIpaKTI4qHe 3i{arreHHr orpl4lraHr4x pie:ryru'ariu. Ha4aua iuQoprraaqir rtpo
BnpoBaAxeHHfl pe3)/Jrbrarin po6ou.r, ix anpo6aqiro, ny6nir<aqii ra oco6ucriuir BHecoK

a4o6ynava.
B [epluoilIy pos4iLriirpoBc)AeHo auali: rcrrrrieHUii posrurxy nrero4ie ra

saco6ie cult{alllbHoro rleperBopenHrl y {ioroenerTpoHr4x ceHcopHr,rx [pr4crporx
6es4por<lrrax NIepe)K WSi.,..w ts r<onuerniii hirepuery Pe.refr. 3 Tor{Kkr 3opy
iHQoronaynixaqifiulrx cr{crervi lari uprac:rpoi Ha3uBarorb ceHcopHr.rMr4 By3naM14

(SensorNode) i Bl43HaqarorbL:fl rroHtrrrflMvr nrl'ogyuszx ceHcopin> (SmartSensor) :
eneKrpoHHoro xovyrtirauieru )' eilinosil{Hocri Ao rexnolorifi 6esnponi4Horo
oIITI4qHoro an'xsxy (Cpticall-eiecr:mrnuuication). FlaeeAeuo npr4KnaArl <<Po:yrunrax

ceucopin>> B rroeAlrauui s rexi{oJioriero Cre:rrponi4uor o :e't:xy.
IlorasaHo, iflo B ocir,rni 3aBAaHIrr{ 3 rtoxpau{er{Hq ilapaMerpuqnoi onrunaisaqii

ckIrH€LIlbHI4x Ireperuoptouiruir $r,rrororit'iai.rHlrx cencopHl4x rrpucrpoin 3 olrr4rrHoro
TeneKoMynixauicro JIei[.I4'1'r, riesi,ufloei;iaicr; rqollo BrrMor 4o $oroneperBoproeaqin
Qorononu'ai.IHl4x rcil >xlrs-neriH,{'ra nepel'}trlf-,rutsaLriB orrrr,r qHr4x rpaxtie Qopnryeanna
inSoplaau{BH}rx cuf uaris.

Iipetctanirega upt-6reuati{iia HayKolii.rx goc,ri4xeHb ra renAeurlii po:ezrr<y n

rany:i tloroererrFroitHu2i ceHr;of,ie. Tiane";eHi xapaxlepui rpr,rKJraAr.r cyqacHprx
piurenu {to'roerenrpoHr{x ceHcc,iiin Iia oci{oBi inrerpotsaHlrx nysnin. Ilpone4eno
ananis reMa'r[IKT B KoFu(eirutii crrnlrfl lttrrut., i :orperura peeuriaaqiq qiei r<oHrlenqii s
ceHcopHr4x MepexaK I HayKowx uy6:rixar(i"sx, flor<a:aso, ruo ocHoBH[M ue4olixou
B rrpouecax chrHailbHoro rleperBoiieHii;r $o'r'cle"rrerrpoHHtrx ceHcopHrax rrpt4crpois e
sHaqHlrfi nap'azwtttvik BIUIail oropoH,'tborr) (neiuSoptuarunuoro) orlTlatrHoro
ruuponrir+roBaHHfl [a eJrer(T't]oNinrui'uurx 3aBarl. trnreuousHicrr nznpourinroBaHHfl
croponuiX lxt:perr csilJra (coHriu, Jrar\,rii ocai'uerur roqo) y corni, a ro i rucrui, pas



IlepeBllqy€ KOpACHy CI(.[ar:IOUy 3NflrrH OIrTr.rqHOfO CrrfH€Lrry SiA aKTr4BHOro

cepeAoBI{IIIa, crier(Tpzubga xapaKrepucr}rKia ,{Koro Hece in0opuaqiro [po
4ocni4xyBar{y xirri.-rrry .r a 6 r oxr r,{ iuu,v p r,: u o Br.rFry.

Y gpyroMy pos4i"ut3alrpoiloHLlBatio npi4r.rumr $ygxqioniurbHoro inrerpyaanHr
o SoroeneKTpoHH[I)( ceHcopax, ]rpoBe"xeHa our']miaaqix pexuuin $orononrraiqnoro
xIzBrIeHi{s ra pt.l,Kairai.e Nns;icFiIlti cnr'rr;iit6ur{x fiepereoprouauir, pospo6neni SPICE
rrtoAe;ri erferruruoc,ri neperrBoper,i{}r elieprii $oronorslaiqnoro Axepena xr,rBJreHHs,

nepBuHHoro ileperBopr{}Basa (roro4iiLlllroro rlrny ra xorrauonenria crrrH€LrrbHoro

TpaKry. C$op,v;y-trboBsr]o IIpLiriL(i.iil cirl'uxui.iiraJrbnoro iurerpynauua LCPS
(LightCommunication&Potvering&Sensing). iilo ilocAr{ye c}rlHEurbHi nepernopronaui

QoroceucoprrKr4, tforoao.roreiiqr+oro )Kki*.letiHBi 'r'a afrrwr{Horo sn'l:xy.
I-lo.{auo po-Jl}li"roli Mirr(il{'v lpeiirLti\,' 'r'oqKlt }vrdxCrrMiurbHoi eneprii MPPT

(MaxirnumPowerPc,irrtTrac;king t, uliotseAouo anatris BTpar neperBopeHH,
rloryxHocri $o'rouorrst'zrTqrroF(r j1;repoJt[r ]r(]rBJrer{HE i-ra po6ouy roqKy orrrprMullrbHoro
ni46opy eueprii. .llpone;1euHr :raffolo r,*ta;.;y :ade:ueqye Moxnusicrr ni4nnrquru
eQexrurHicrr (roroeorrlaiquolo )'r..r.rrr"lerrrir 3 BpaxyBaHHrrM BTpar B DC-DC
KOHBep',IepOX ilO tr ia )iil lsc- r DHo {- c q z l ; ir i.;; i,-il} BirJI bHur {) rll tr i g.

y Tpe'rbuMtr po:i4{",rii;npiure,;u noc'i,rBJIeFie 3aBAaHH-s SynxqionanbHoro
in:rerpynanux ), Qoioerrenrirorrrru{.r ce.qcoprir4x irpr4crpoqx 3 onrr4rrHoro

TeneKoMyuir<auieru, rrpoiicAe;lo uapaMe'iirtx,tttwii aua,ri: fiepe'rBoprosaqia Ha ocnoei
rpaucirnrneAaHcHax ri4cliriicsri.riir '.'il lip;tr c,pis, 4acl'bc.tt nopinuuruufi aHanis

uepexi4uprx trpoqc.riB B c),e]ra.v. iiiAuur:rr:Hii,{ ra inrerpyeaHHfl cr,rrHirrry, po3po6leHo
anropr,rTMiqHo-cxc,viHe lliuitr,ill ucJrgKl'upii KepyK)ril4x iunynrcin B roni
$orono-rm'raiquoro mriBJreHrJr{.

faHo iroAanr,rr-izfi pc,:*ltlr{l( cr4i Hiij,irltlK fiepelBoprosa.iis SoroenerrpoHHr4x
ceHcopuHx uprac'r'poia. Iloririruoxr ui>or'o po3Ba'rny € rro€AHaHHfl, Qynrqifi
rpancirrne.EaHcnofo rriacr,i;rea;,is 'i (i rifiorp&Mno-KepoBaHoro cnrHirlrbHoro
inrerpynaHi{fl, ruo nupiuiy-c 3tualqy r,l;laurlerrHn ruBr4Ar<oaii Ta roqHocri upoqecy
nurraiprouaun.a. 3aup)o[ouoBane eiapirueHHrl 3ai]AaH]rf, y ni4noei4nocri Ao rouqenqii
3JrUTTfl AaHUX, OCiTOBOK) i'.1i((it-O p:irjeHH,'l € qiopMyBaHHf, MaCI,IBy peaynrrarin
nuuiproranbHe')ro irepertsopeHrilr TtpJ4 irepcMr{K6.Hiii pexurrnin po6oru PTIC 3

irrnepcier<-r H alipy rl' Ha iri'r e ilr)' tr.)'-r o My I,i (rrl/{e 11,: aropi .

y qe'{'E}€ploMt $,o}aii1i rpe ui-ir11u..r1,ir-ra nopi,r$ir<ar1ir 3anporroHoBaHux B

Ar4cep'raqifisil'r po6ori pi,lruiu 'ra anpl'Saliir ii pe:Jyr,sra:rie. Po:po6neHo ra crBopeHo

MaKer penoupirypoeauoi' t'i, Ili),:)l'fiill,rlio r.dpcBsl{tli rrnarr}opMl4 npororl4[yBaHHs
cr,irHarrbHtlx rropelilo-prJi;ii.'ie i tlPS. F i.li.iiB4 t-iici nrareopMl{ BxoA-arb: 6arapei

Sorosclnrrai'rirolo )ftuu.Terr Hff, cHfror (,ol!.rAr{i,ifi rHyuxr,rfi 4zcnrefi Ha ocHosi
TexHoJrorii e.,rerl'porrir4x r.tof rrir'irI e-J;rk, flit.iip rporo,iio;1ir, uo4ylb Ha ocHoei PSoC

5lP,crieuia,rigosaHi e-)"rnia ariajlrJt'iiloro dlpour-en4y s rr,rixponoryxHl,IM



crIoxIzBaHHrM ra Rail-tti-Rail $yur<rriouyuaHnxr.r, pa4ioqacrorHr,rfi l,ro4ynr Wi-Fi
IEEE 802.1 1, no4ylr vrixpoxourponepir STM32 ra AVR.

Poapo6neuo ra an,Jo6oeaHo cnrna:rruufi neperBoproBar{ PIT
(ProgrammablelmpedanceTransducer), e -xKoNry cprHre3yrcrbcf, nporpauonani
By3bKocMyroaufr NBT (NarrowBandTransducer) ra rxr4poKocuyronufi WBT
(WideBandTransducer) cl4rr'ta;,blti i paxra rpaucinaueAaHcHoro rkrrry.
BysrrocruyroBl4Mn rpaKTaN/ilr sa6e:netlylorbc, tsIrMonl qacrorHoi cenerrueHocri
inQopnrarprBHoro cr4rHa,iry, a ri;1rar, uprcor<oi :aua4ocrifixocri. LflzporocMyroBr4Mr4
rpaKraMz sa6esneuyrurbc, Bueoxa ;riuifisicrr ilepe'rBopeHHfl B uuapoxifi cvry:i
rlacror, rqo eupiruye rarri aa4aui, xx 4ociti4xerrHr crreKTpanbHr4x xapaKTepLtc'tr4K
gocni4xyBaHzx pelIoB{4H, r<a.,ri6pyuaHnq ceiic,r,pis .ria iurerpynaHH-s B raxi ceucopu
i nrel e xrya[6F1 r4x Oyu r<i-{ i ii c,*'uo4 i alu o c'ir4Kvr .

PosptiSrreHo ra aitpo6oeaHo {rpou'r-eir4 sNaiuaHoro curH€LrrbHoro

rleperBopeHH, P'IIC (Progr"a;nrnable'['raits-IrrrpedanceConvertor), Iqo no€AHye

Qyurqii rpariciune,(aHcHol'o ni.'1cu;rcnlill ra irporpaMHo KepoBaHoro inrerpynauur.
y siAnoriAuocri Ao ttouqotruii rrutrr-s Aai{pix (DataFussion) 3a6e3re.ryerbc{

SopuynaHH-a Nracr4By pe3ynb'rarir BfiivriproBaJrr,Holo ileperBopeHHs rrpt4 rrepeuuranui
pexurrain po6orra l']T'lc : rurepcici<; Halrpyrr4 Ha iurerpyroqoMy KoHAeHcaropi.
BzropncroByiorrfl riei,i r\4ac,4B t'a ei2lirorii4rii aJiloptrrMrr r<oper<qii rap€BlrrHr,rx

Apefi$ir cxeMI,I irilelp,veauun, uil[ilrrtorr l<opl.rol{)i ra Irapa3urHy cKnaAoni curHany.
Bucnoarcu ro Ancepra.r{il sxrircu{aio'} b y3aralrneui pe3ynbrarn AocriAxeHH.s

Ta peKoMeuaauii uloAo ix nparci'i,t irl{or r} recic)cyBaHns
B AoAa'lxy Ac poSorkt rro/la.Ho axr rlnpoBaA)KeHHf, ii pe:ynrrarin.

3. Clynirrr, odr'pyn'ronamoct'i EreymoBr{x rroJro)r(eHb, nucuonrcia,
percoMeHlaui ii, Halla H rrx B it rid cep'ra qi'i, ix rur 4oc'rouipnicirr

OSfpynrosaiiicrr i lioo'ioBipuicrl HayKoEux rroJroxeHb, ezcHosrie ra
peKoMeHAaryiii, c{ropuy:rsocar{i1x 1 Awcepraqir"rnifi poSori Xinrvyra Muroru
Orercau4poBr4qa ni4reep4;K)'crbc.q KopeKrHr4M Br4KoprrcraHHsM TeoperlrqHLrx
TaeKcIIepr4MeHTa-rlb,rrrrx h'r;r ()Aitr ,-iri;.riil>,reH-. :;oKpeMa nneroAis MaTeMaTrrlIHoIo

MoAeJtroBaiiirir, ueio4ie S['lCFnaofiijltoBii-il-i;s a rrlriox aKToM BrrpoBaAxeHHfl

pe3ynbr ari r 4iacep'r aqifi rrux 1c-,'c.u i gN: e ri u.

4. T.locronipuiclu i ffiouugua HayxoBux noJrolrceHb, nrcnosrcin i
peKoMeEraaqiit.

Y xoai posr'r:anri, uo: rail;leuc:l |ic,\'ni.,r3oT :a.Aaqi :4o6yraueru orpzuaHi
Hacryrrui clcnoeHi uay'xori pei\7 JlitrTa irl:

l. CQopuy"ryl,oBai-io rrnr{uur{rr rfri'ur<qioua:rhHoro inrerpynaHna LCPS
(LightCornilunicatioil&Iloi.v'cting&.Sensing), ir1o no€AHy€ curna^urni



rleperBoproBa.ri dloroceucopl4xtr, Solononsraiqnoro xr4BJreHH, Ta

oilrrrlHoro 6eanpoitiai{oro :e'a:xy.Bzpirueuo 3aBAaHHf, s po:po6JreHHr,
rapaMerpuqHoro auauisy la r'ao4uQirynauux 6asosrax ny:nin Qponr-en4y
sNIiIxaHoro cI4rHarlLlroro ueperBopeHHfl (MixedSignalFron-end) LCPS
npracrpoie. CrropeHo rvraxer LCPS rpi4crporo.

2. ts po3Bl4lroK NIeroAy rpexiuly l'oriKr4 uarcuua-rrrnoi eneprii MPPT
npoBeAeHo aHa-rtis Brpttr riepertsopeHHrr no'ryxuocri $oronolilaiqnoro
Axepena )Kr4BJrei{Hx na po6o,-ry lo"rKy c}frrr4M€LrrbHoro ni46opy eneprii.
Pospo6:reuo iuirauifrui SPIC'EuoAeni reperBopeHHq eneprii
(loroeom'raiqsoro;IxepeJra ra rreprl.riiHoro fleperBoproBarra Soro4io4Horo
Tr4ny,

3 Merolo roA.-trrr,Liior-o tr)o-rrilTKy cr{rHaJibHr4x rleperBoprosaqis

{toroeaerrporrH}rx cci{copHllx rlpLICrpo}rx 3 orrr[qHoro reneKoMynixaqiero
IrpoBeAeHo flapaMetpwutl:tir asa,ri-r ix r5a:oezx ny:nia rpaucilaueAaHcHr4x
ni4cn:lora,rie, riparoirin ra in'rerparopir.lloxa3aHo, rqo ocHoBHr4M

He4oliront cI4rHiltibHoro neperBopeHH, rforoenerrpoHHlrx ceHcopHr{x
npzclpoir c 3l-taotuwii uapa:zrHlrfr BrrJu4B cropoHHboro
(Heiu$opNlaTl4llHort-i) trrt t'lt.irrotr'o rnupor,,iiuroBaHHrr ra eneKTponaarnirszx
3aBaA. Brpirueuur Bltxlesraliarroro 3alAaHH, 3 noKparqeHH, qacrorHoi
cenerqii uepe46auae l;uKopl4c'iaHli, ilepe1'tsoprosaqie Ha ocHoBi riparopie -
cxeM xoHnepcii pea(Tr{BHOro i,r.lte4ancy, uo cr4HTe3yroTb peaKTr4BHe

HaBaHTaxeHH.f, iu4yrtlusuoro rrllry 3 Br.rKopr4craHHf,M erranicnux
KovinoHeri'ris.
3 nieroro po3urlpeFlHl iltyuruliotrarmuocri {roroelerrpoHHr,rx ceHcopHr{x
nprac:rpoi'o pospo6reFiu'ra aupo0oBai.L, ci4rHaflbHrail nepernopronau PIT
(ProgrammablelmpedancoT'ransducerl, B ,KoMy clrHre3yrorbc,
npolpalaorarii By36rioc.\iyt-ourrfr I{BT (NarrowBandTransducer) ra
irrr4poKoclry'ronuri WBT (Widei3andTransducer) clrrHarrbHi rpaxru
rpaucil,rr-reAaHcH cro Tir l) .

Pospor5,rerrcr fa i1prs1s6'r,riiaHo SpoH'l-.e.n4 (Front-end) sN{iuaHoro
cl,rrliaJrblrolo riepel'Boper{Hii PTIC (ProgrammableTrans-
IrnpedanceConvertor)" sxnn i<or,rdiHye rroxriunocri rpancivrneAaHcHoro
ilepel'BopeHHl r a ililorprlMrro KepoEaH L\[o iurerpynaunx.

5. ilpaxrnuua BHaqrinricrr, pcsllbr-alin poboru
Orpurtaairi e 4acepraUiiii:iri po6ori irij3yl-rbraru Moxyrs 6yru 3acrocoBaHi Anq

ni4naqeuiu e{.rcxluu{oclr .'r4r'H;i,rbFioro rrepe'rBopeHH, y $oroenerrpoHHLtx
ceHcopHr4x rrplrclporx.

3orperraa :

3.

4.

5.

6.



. A4anraui.uanropzlnay rorryKy ror{Kri vrarccnualruoi eueprii B DC-DC
KoHBeprepax s6imruvra roe$iqienr Kopr4cHoi aii Qororonrraiqnoro Axepena Ha
l.5o B paMKax 4ocni4xyuaHoi SPICE nao4eli.

' Po:po6touuit Sponr-eu4 (Front-end) crrrHa-rrbHoro rreperBopeHHr PTIC
Ao3BoJII4B ni4nzrra ro.{Hicrn aHturoro-quSponoro [eperBopeHH, cLrrH€ury,
sa6esuequsmu Macr{B perymrarin euvipionaun. BuxopucroByrctru anropr{TMr.r
rcoperqii, Brilnocq 6inrlr qricllo ri4cxpeur,iru Kopr4cHy ra rrapa3r{rHy cxra4oni
cI{rH€Lly, :a5esue.ir4Brrru Br4 cc)K}' ro qu i cir,'ra na4ifi u icrr 4anux.

6. I[oeHora BI{K.rraAy Haymor}HxlloJro?KeHb, BItcHonrcinrpeKoMeHaauifi
n ony6.niKorraurrx upaqrrx

3a pe3ynbralaMl4 4ociri4xeur,, y 10 HayKoBr4x ly6nixaqirx nosHicuo
ei4o6paxeui ocuosHi pesyrru'aiu Alrcepiauii, :J Hrrx 5 crarefi y HayKoBnx @axoenx
BI4AaHHrx YrpaiHu, 1 crarrq y HayKoBorray nepioAatrHoMy Br4AaHHi inurux AepxaB,
qo BxoArrb Ao HiIlKOIvIerptrrIHUx 6a: Scopus,/WebofScience, 2 y s6ipnnxax
uarepianie Aouosi4ei.i nccyxpaiucrxux xon$epeurlifi, 2 y zlipurrKax uarepia-uis i res
gouoei4efi nixuapo4Hux ra nceyxpaiucbKr4x
HayKoMerpu.rHifi 6asi Scopus'la WeboflSoience.

rcon$epeuqifi in4exconaHux y

7. Bianoerauicla relrri Ar4cep rarrrT ripo@i.nxr cneqiamnocri
fiucep'raqirr Xinsvyxa hi.O. ttoeuicrru siAnoeiAae craHAapry cneqianurocri

17 2 <<T eteronryuixaqil ia palicrrexuli(a)).

8. BiqcyrHicrr, ropyrreHHfl arca4enri.ruoi4o6poqecnocri.
Ili4crau IJ:IE cy'inla,ala ,v rjayrioiiiy^ .io61lovecuocri e4oSynaua nia qac

AeriLIIbHoro o:uafioMreHrrl 3 ,Ailceprauiiluol,c poSororo He Brr.rrBJreHo. Ysro4xenic:rr
reKcry Ar4ceprauii s HayltoBrl\tn ilpai,irMr4 Ar,rcep'raHra cni4.rurb rpo ni4cyruicrr
o3HaK $a-rrrcraQirauii. Ilpore4eHrfi auanis ocHoBHr.rx igeir ra uero4ie AoruqHr4x Ao
TeMarI4KI4 intrzx pcl6i r pricrz'm ni4rlo ai4rri rocra.qaHr{H.

9. 3ayuaxreruHfl Ao Ai4ceprauiiiuof po6oru
1. ts rrepruoMy uynr:u aaynouoi' rioBr43Hr4 BKa3ylorbcs rexsolorii OWC

(OpticalWii'elessCornmunicaticns). irSt) (PreeSpaceOpticalcommunication), VLC
(VisibielightLlorrrnunicritic,i") ra l-,i-Fr iLightlricleiity). O4nar, qi rexuororii
6esnocepeAHbo He po3Br4sarclrbcfl B Ar{oeplauir.irrifl po6ori, a orxe i ne norpe6yrorr
3faAyBaHH' 3 lOLIKI4 -i0p,v IIOrlIl:it{U pttirli,i.

2. flyux'r BflcHoR]() l'.I [oxa::ano" rrto ocuoBr]r,{M ue4oriroru czrHarrbHoro
leperBopeHHr{ r}ol'oenexrpoHHrL\ ceHcopirl4x npucrpoie e sHaqHrafi r.apazurruuit
BIIJTLTB croporini,ol'o (eel'iqopr.rarranrrolt,) oilr?rr{Horo uanpouiuroBaHHf, Ta



eneKTpoMarHiTHI4x 3aBa.q. Bla;rirueiura Bl4;qe3raAaHoro 3aBAaHH{ 3 noKpatqeHH,
r{acrorHoi cenexrlii nepe4Sat{ae BI,rKopI4craHH, rreperBoprcsa.{ie Ha ocHoBi riparopin

cxeM xoueepcii pear'lti.IRllorL) iuueilancy, ruo crrHTe3yrorb peaKTr4BHe

HaBaHTaxeHHfl in4yxrunHorc rplny 3 BI4Kopl4craHH{M euuicnzx KoMrroHeHrin>> ne
Mae HoBr,rsuz. Byro 6 Aouirrurrc ri4agaLrrirw) rrlo aBTop nponoHy€ B po3BrrroK rlboro
TBepAXeHHff.

3. flpegciarJltlel'br', c,vr,tuirtini,,t ynirepca,truicrr, piurennr qoAo saNaiHu

rIpI4HIII,IrIie 6iiptxrrnoi roir,r;u'tir<ariii i,iFC (NealF'ieldCornmunications) Ha rrpr4Hrlr{rrr4

olrzqHoi xovyuir<ai1ii. Ue pirui :a ctbepar,,rm iBlrKopacraHru ni4xo4lr, a ni4rar,
6iurur KopeKTrlo roBopuTrr IIDo d:jaeh(ulioiroeFilcsarLuicrE ilr4x npranqunin.

4. IlpeacraBJleHa Ha pl4o. 2. i6 $opMyrla, uto BcraHoBnro€ urpr{Hy cMyrr4
po6ouux qac'ror rpauciturncriiilcHor'ri uiAcit;iro;aqa TiA, He BpaxoBy€ Saxroprz
craSilr.urocri rioro po6oru, a oi')6e nrae ospreiKeHe Br.{Kopr4craHHfl. Bi4rax, pe3ynbrar
noA€Lrrbrrroi otranairaUii e rar{ o Ni o6ivr exeH r.ih{ y 3aet ocy nanu i.

5. IlpeacraerleHl,iri aBroiloM ariarir tlrvHxqioir-yBaHH-fl cxeM qacrorHoi celexqii
Ha ocHoBi lipaloltir (sor<pelda, croll. i i6) Hc rrpeAcraBJrf,e HoBLI3H:a, a orpurvrani
pe3ynbrarra (piac. 3.11 - pr.rc.J.i'l) e fillorlrl,rir AJir{ AaHCrlo Knacy cxeM.

6. Pqa HaBei{cFII4x u 1:ut1t.ri i;ucc:r'paqili ne e AouilruarMLr.3oxpeua, nixna
xou$irypyBarnu KrMllo.Lri:ir;is PSoC tilr.rc.2.i4, puc. 4.3, puc. 4.7) e ruroBr,rMr4
npuKnaAaNlx4 ]IpofpaMHo-i(€[-\u1156114;; t]rS',Iq=Nr i ne flpeAcTaBJrfioTb saxlzsocri 3

TorrKut 3opy nnpi ruy raHllx jra yroBi4x 3aAa -{.

7 . ITpwcyrui uesuerqui c'lia.n icr vr r{H r ra r-parvr u ua qu i norur4irKz.
3asHa.{eui ireAorrixu He :lHr.1)Kyio'ru sal'a;mnoi nogurraeHoi oqiuru

Al,rceprarliein oi po6o'r'u "

10. BianrlriAuicrr. iilr{:e[)Tautii ecraHoB.EeHr{M Br{MoraM
AHorat-litr A14cep'raiiil't,o+*uicu.r pij3[op'rae aruicr 4ocni4xeHHr, flKe eiAuosiAae

eciNa slaNaoran,t .urtr{ crtrlr4ivral{Lln Frayro}iolo c'ryneH}r AoKTopa $inoco$ii. Po6ora e

3aBep[IeHoro, sncoxogricur-, BptKo]Iai{oH) Ta oSopvrneHoro. Crzlr noAaHH{
naarepia-rrin AocliANeus, ira'/KoBpix. 'rBepilxeH6, er..rcuoeKis i peronren4aqifi
cnp{MoBaguit va Mera{DpIx,IiJ-,1b;r'i rjrJcr'}rfreicrs 71.llri ixicuofo cnpl{itns:trfl..

11. llara.ryr,si Rr4cn$i*s.'w

l.Iia niAcraBi po3r-jrri,Lt:y, :r,nc';y 4l.rcepiaqii, rpaub s4o6ynaua, aKry
BnpoBaAxeHI{.}1, aua:ti:y cli'itlrHf. i{cBi43irtI liayfioB}Ix tronoxeHb ra npaxruvuoi
3HarruMrJCTi orpui/.ailrlx ) p(iiioi. pe;/jrr:T?r'iis, Blrcuosrde ra peKoMen.qaqifi MoxHa
zpoiutu BLrcHoBoI(. rqo rir*:cr;lt-lip*tuer lic6ora Xinuul,xa Mzrolu OlercaH4poBr4qa
<<@yur<qioH€t-Ii:,t{c il.it'ei'pru1,3t:tt-1; B ctlri',iiilF.H}'tx fieperBoproBarrax Sorononrrai.IHlax
ceHcopHl4x [pi,Ic-I"poia : on'l l.itit{L'tH.} iejieron.{]./uiriarlrero)) e 3aBeprrreHoro HayKoBoro



rrpallerc, B flKirt or1)I{MaHi HoBi Ha,f i(L,r]r i}ciy.irblar}i, flri sa6esrleql,ulll
rrocraBJreHoro B 4zcepralqii aKTvarbnoro HayKoBoro 3aBAaHHq

TeneroMyHiKaqiir r a pa4iorcxn irtu.
2. flraceprauifrna poCicrra :ta ;iraicnoprra oSoprr,rneHHf,M

BcTaHoBJIeHrrM BHr,Ioratr{. Pea',nsta"iit llllCepTaqifiHoi po6o:rra AocTaTHbo IIoBHo
ouySnirouaui y' cfr.r>loaux r{a;ir(cBi.r;i u.ui"iir.i{trx la rirrpo6oeaHi Ha ronsepenqisx.

3. /{Hcepr;ruir ei.luoui4ac Bmr\{GriitoI Hai(a3y IVIOH YrpainrE J\b 40 eia
12.0I.2017p. ,<Iipo 3arB.lUt)h-ci{rr.{ BI{Mol 4o clr}optrreHnq ALrceprarlii>, Ilopx4xy
rpl{cyAxeutrr{ cryrreHri J1oiir,.rilLr r};i.;roco$iI (XlocraHoBa Ka6inery Minicrpia
Yrpainra ail i 2 cr,tirx 2{:2)a" .,\r 44), i *toxte 6ylni po3rJi-rrHyra cueqianisoeaHoro
BqeHoK) paliom ira nlleAN,rsT lioilycK,r .iu .jlrxr4cr)' Ha :4<l6yTTfi HayKoBofo cTyneH,
AoKropa Qi;iocr:tirii':a clieqia.,ir,ilicric i7, <r"i'e-reKoidyHiraqii ra pa4iorexuirca>.

oolutl4r{rru{ GrTOrI e HI'
AoKTop rexui,i ulrx HayK, upoc.ir,cou.

upo$ecop xati.r e4pn iH (l opl,i;r, r i i.i rr rx ul u'r ervr T'a rexHo r ioriii
HaqionanbHoro rexHi.ruoro yuirepcr4l'ery
Yrcpainra <<Kziecbi{ura uo;rirex'rr r,-rurr il i Hci'nr1 r
irraeHi it'op,a Ciropc,,ritir'o))

posn'asaunx
B ranysi

ni4noni4ae

Ili4nuc E.IO " -rKypetxorcExor-il
3ABIP-flK)
B.IeHiafi c eKp e i ap }-.*aLtic; i-, il,ru ii i"r'o
yHiuepca re'r1, Vxpairu'r
<Kuincrxufr no.nirexni.{Hpr l-i r rJ il r'rl
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