PELIEH3I
Ha JucepTaliiny podoTy

JlaBpinenka Bnaaucnasa CepriiioBuya
Ha TeMy «l [1ABUILIEHHS SIKOCTI IPUHOMY CUTHAIY B CEHCOPHHUX TECJEKOMYHIKALIHHUX
MEpeKax MICTa LIJIIXOM BUKOPUCTAHHS BIAOUTTS pallOXBUJIb MUIIMETPOBOIO
Jl1ara3oHy»,

[pEJACTABICHY Ha 3100V TTS CTYIIEHS J0KTOpa Puiocodii

B rajly3l 3HaHb «17 EJeKTpoHIKa Ta TEICKOMYHIKALIID

3a crieliabHICTIO «172 TenekomyHIKallll Ta pa/iloTEXHIKa»

AKTYaJIbHICTHL TEMH JAUCepTANIL.

be3ipoToBl CeHCOpHI Mepexl Ta cepBicu IHTepHEeTY peuei (loT) BU3HaAYaAIOTH
HOBUHM pIBEHL B3a€MOJIIT 3 HABKOJMIIHIM cepeaoBuuiem. [l1 mepexi CcTalorTh
KJIIOUOBHUM IHCTPYMEHTOM JIJISl BUPILIEHHSI pI3HOMAHITHUX 3aBJAaHb — [TOUYUHAIOYHU B1/JL
€KOJIOTTYHOTO  MOHITOPUHIY JI0  VYIIPaBJIHHA MICBKOK 1H(MPACTPYKTYpPOIO Ta
MJABUILIEHHS piBHS Oe3neku. OOMIH JaHUMHU MDK PO3MNOALICHUMH CEHCOpaMu
3a0e311eyye  B3aeMOJIII0 3 TIPUCTPOSIMU Ta 00 €KTaMM OTOYYIOYOr0 CEpe0OBHUIIA.
KIIBKICTL MPUCTPOIB 3 JIOCTYIIOM JI0 TEJIEKOMYHIKALIMHUX MEPEK MOCTIHHO 3pOCTaAE.
AJe ¢l 3a3Ha4UTH, 10 OUIBUIICTh KIHLIEBUX MPUCTPOIB 301JIBIIYETHCS Y MICTaX, JI€
€ BUCOTHaA 3a0y/0Ba, pI3HOMAHITHI 3aBajAd Ta MIYMU. A B JCIKUX BHIIQJKaXx.
HEMOXJIMBICTL OpraHi3yBaTh CYLUILHE TOKPUTTS 0Oa30BUMHM  cTaHilsmMu. [le
[PUKIIAJIM JIEKUILKOX Tpo0JieM, AKUX ICHYE 11€ O0araro. Alle, IUPOKE 3aCTOCYBAHHS
MEPEK S5-Tr0 IMOKOJIHHS MOKYTh BHUPIILMUTA YAaCTUHY TAaKUX MpoOJieM, NpoTe 4epes
CKJIaIHICTh Ta HEOJAHOPLAHICTb MEPEXK, HEOOXIIHO LIYKATH YHIBEPCAJIbHI MIJIX0IHU /10

[MOJIIMIIEHHsS.  MOYJIMBOCTEH  MEpEeX  pajloJOCTyIly, 30Kpema JIOC/IKYBaATH
OCOOJMBOCTI  TOUIMPEHHS Ta MOMX/JIMBOCTI BUKOPUCTAHHS  HEJIILIEH30BAHOIO
MUTIMETPOBOTO JI1ana30Hy XBUJIb

OuiHka  OOrpyHTOBAHOCTI  HAYKOBHX  pe3yJbTaTiB  aucepramii, Ix
AOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHU3HA pe3yJbTaTIB JAUCEPTALIHHOIO JOCHI/DKEHHS T110Jrac B
HACTYITHOMY:

- B podoTi oTpumany nojanblunii po3BUTOK TEOPETHUUHI JIOCIIHKEHHS 11010
BUKOPUCTAHHS CTUILHUKOBOT MEPEXKI I1'SITON0 MOKOJIHHS B CEHCOPHUX MEPEkKaX,
30KpeMa BHUKOPUCTAHHS MUIIMETPOBOro aianasony 60-65 I'Tw, aig niaBUILEHHS
IKOCTI  TIepe/lauyl  CUIHaly, pO3LIMPEHHSI YacTOTHOTO  pecypey, IiABHIICHHS
[TPOITYCKHOT 3IaTHOCTI TEJAEKOMYHIKALIITHUX MEPEIK.



- ABTOpPOM 3alpOIlOHOBAHO 3ACTOCYBaHHs CYMNEPHO3uLll Ta BIIOMTTSA 1A
[MOCUJIEHHSI CUTHAJIy B MUIIMETpOBOMY E-alama3oH1 paaloXBH/Ib CEHCOPHUX MEPEK,
gKi BUKOPUCTOBYIOTLCS B MOOLIBHHUX CHUCTEMax MICBKOTO cepejosuma. lLie jae
MOXKJIMBICTb  PO3IIUPUTH  30HY TOKpUTTA ad0 3MCHIUMTH CHEPrOBUTpATH Y
[IpuiMalibHO-IIepe1aBaJIbHUX MPUCTPOSIX.

- Briepiie aBTOpoM OTpUMAHO MOJIEIb pa/ilOKaHalIlB, KA JO3BOJISIE MOJC/IIOBATH
[IPOXO/KEHHS CUTHAIIB MiJiMeTpoBOro Aianaszony 60-65 I'T1 TenekoMyHIKaIIITHUX
cUCTeM Yy MicTi 3 ypaxyBaHHsM BiIOMTTS. Takok Ha OCHOBI MOJeI pO3poOJIeHO
METOJMKY JUISl TTOKPAIEHHS TPOXO/UKEHHSI CHUTHAIy 1 IIJABMILEHHS SIKOCTI HOTO
npuioMy B T€JIEKOMYHIKalliiHUX CHUCTeMax MIUIIMETPOBOTO Jllana3oHy KaHaus 5G.

HaykoBi jpociipkeHHss Oynu BUKOHaHI 37100yBayem Ha kadeapi llpukiaanol
patioenekrponiku (ITPE) KIII im. Irops  Cikopeekoro B pamkax HJP 1z

KepiBHULITBOM Tmpodecopa kadeapu J.T.H, Cc.H.c C(TenaHoBa Muxaiina
MuKoJslanoBuya.

Ot1xe, B jgucepralliiiHiii poOOTI MOCTaB/JICHE HAYKOBC 3aBJaHHs, a caMme
MIIBULLMATH SKICTh Tepeiadl CUrHAly MUIIMETPOBOTO J1ana3oHy, Horo eHEepreTUKy B
CKJIQJIHUX YMOBaX MICTa CEHCOPHMX MEPEXK I ATOr0 MMOKOJIHHS JUIs IOJIMIICHHS

MOJKJIMBOCTI MEPE)K pajiioI0CTyITy, BUKOHAHO TMOBHICTIO, 3100yBay MOBHOIO MIPOIO
OBOJIOJIIB METO,/10J10T1€H0 HAYKOBOT JAISJILHOCTI.

Ouinka 3micTy aucepTauii, il 3aBeplIeHICTb TAa AOTPHUMAHHS TNPHUHLUHIIB
aKaaeMI4HOI J100POUYECHOCTI.

3a ¢BOTM 3MICTOM JucepTaniiina podota 300yBava JlaBpinenka B. C. OBHICTIO
BijtnmoBijlac CtanaapTy BUIIOT OCBITH 31 crneuianbHOCTl «172 TenekomyHikauil Ta
pa/IIOTEXHIKa» Ta HanpsMkKam JIOCIKEeHb BIAMNOBIJIHO 0 OCBITHBOI MpOrpamu
TenekomyHIKalll Ta pajloTEXHIKA.

JlucepraniiitHa pobota € 3aBEpLICHOK HAYKOBOK IMpaleio 1 CBIAYUTH PO
HAsSIBHICTL OCOOMCTOro BHECKY 3/00yBaya y HaAayKOBUM Hanpsam TeaekoMyHIKalll Ta
PAIIOTEXHIKA.

Po3risiHyBILIKM  3BIT MOAIOHOCTI 3a pe3yjbTaTaMu [EPEeBIPKU JUCEPTALIMHOL
poOOTH HaA TEKCTOBI CHIBMAJAIHHA, MOXKHaA 3pOOUTHM BHUCHOBOK, LI0 JMCEpTallliiHa
poOoTa JlaBpiHeHka B. C. € pe3yabTaToM CaMOCTIMHUX JIOC/IUKEHb 3/100yBaya 1 HE
MICTUTL  €JIEMEHTIB  Qaibcudikanli, KoMnuiamil, ¢dadpukaili, r1Jiariaty Ta

3aro3uyueHb. BUKopUCTaHl 1J1€1, pe3yabTaTh 1 TEKCTU 1HIIUX aBTOPIB MAIOTh HAJICKH]
[MOCHUJIAHHS HA BIJIMTOBIIHE JUKEPEJIO.

MoBa Ta CTHJIb BUKJIAICHHA pPe3yJ/ibTaTIB.
Jlucepraniiina poGota HanucaHa yKpaiHCbKOIO MOBOKO. Pobora mae J0rivyHo
[IpaBUJILHY CTPYKTYPY, Marepiaj BUK/IAJCHUN MOCAIZ0BHO, 3MICTOBHO, 3 ycCIMa



HEOOXIIHUMHU  MOSCHEHHUMHU, — pO3paxyHKaMu Ta  rpadidHum MaTeplajiom,
TEPMIHOJIOTSl BAKOPUCTOBYETHLCS 3arajbHOBKUBAHA, 1110 J1a€ 3MOT'Y CIIpUMMATH JIETKO
Marepia.

Jlucepraitist  CKI1aj1acTbes 3 BCTYMY, TPbOX pO3JiJiiB, BHUCHOBKIB. CIIUCKY
JITEpaTypu Ta J0AaTKIB. 3aransHuil obcsr qucepraiii 153 CTOPIHKH.

Y BCTYIIl BAKOHAHO OOIPYHTYBAaHHS aKTYaJbHOCTI 00paHOT TeMH JIUCepTalIiHOT
poOOTH: TOsCHEHA BAXKIMBICTh O€3IPOTOBUX CEHCOPHUX MEpeXk Ta OKPECIIEHO
CKJIQIHOLLI, 3 KOTPUMH CTUKAETBCA Ta MOXKE 3ITHYTHCS B MaiiGyTHHOMY raay3b
[HpOpMAIIHHO-KOMYHIKALIIHUX TEXHOJIOTIH. [3 PO3BUTKOM KPHUTHYHO BaXKIUBUX
l[oT-cepBiciB Ta 30u1bLIEHHSAM 00CATY JaHUX 3pOCTA€ [MOMMUT HA [IPOITY CKHY
31aTHICTh, TEXHIYHI 3aco0M Ta eHeprito, podJisYM BUKOPUCTAHHS YaCTOTHOIO
peCypcy MUIIMETPOBHUX XBWJIb KIIOUOBUM JUIS IIJIBUINEHHS MIBUAKOCTI Ta SKOCTI
OespoToBoro 38°s3ky. Ilpore, MinimerpoBuii jgianason 3ycTpiuae neperiko/u y
BT/ BHCOKOTO PIBHSI 3aTyXaHHs CUTHAJIB Ta Yy TJAMBOCTI 10 MEPEIIKOJL, 0COOINBO
B MICBKOMY CEpelOBHIUII 3 HOro BHMCOKOK TI'YCTOHACEICHICTIO Ta YMCICHHUMM
ob'exktamu. Came 11¢ 00Mexye MaNbHICTh Ta HailHICTL 3B'SI3KY. Bukopucranus
ITYYHUX BIAOMBAYIB, 11O JI03BOJSAIOTH KEPYBATH JAU(PAKLIEIO Ta BIAOUTTSIM XBHJIb.
CTAa€ CTPATETI€l0 JUls TOJ0JAaHHA LUX OOMeKeHb, 3a0€3Meuylour MOJIMIeHHS
[POITYCKHOI CHPOMOMXKHOCTI Ta JajdbHOCTI 3B's3Ky. [{i TexHosoriyni HoBarii
BIAKPUBAIOTH JIOPOTY JUISt ONTUMI3aLii MiIMETPOBUX TEICKOMYHIKAIIHHIX MEPEK,
[0 € BUPILAJIBHUM JUId PO3WIMPEHHsS OE3APOTOBUX Mepek, BKIOUHO 3 loT-
[IPUCTPOAMM Ta CCHCOPHMMM MEpeXaMu, 3ades3rneuyroun cTtabijibHe MOKPUTTS Ta
BUCOKOAKICHUI 3B'S30K y CKJIQJHUX YMOBaxX MICBKOrO CepeqoBMINA. Buxomsuu 3
ULOTO  COPMYJIBOBAHO METY Ta BHM3HAYCHO 3aBJAHHS JOCTI/DKEHHS, HAIAHO
IH(OpMALLIIO [P0 HAYKOBY Ta MPAaKTHYHY HOBU3HY POGOTH, arpoOario OCHOBHHUX
pPE3y/IbTATIB IOC/IDKECHHA HA HAYKOBO-MPAKTHYHUX KOH(MEPEHIIisX Ta iX [y OJ11KaIo
y (hopMi cTareit y haxoBUX BUAAHHSX.

Y epLIoMy pO3/ijii Ha OCHOBI PO3JISLY HAYKOBUX JUKEPEN BHUCBITIEHO PI3H]
ACIICKTH  TCJICKOMYHIKALIIHUX TEXHOJOTiH. PO3rIsHYTO TOHSTTS 0€3IpOTOBUX
CCHCOPHUX MCPCIK. IX pOJIb Ta BIUIMB Yy KOHTEKCTI 3€JIeHOT KOMYHIKalll, 10 €
(pyHI1aMeHTOM JUId  pO3yMiHHA IX posi  Ta [NOTEHIIAAYy B CY4YaCHOMY CBIT]
KOMYyHIKalli. [lponoHyerbest orsia notpiGHUX TEXHOMOMI. a TaKok OCHOBHUX
BUKIMKIB, 3 SIKHMH CTHUKAIOTBCS MYJbTHUMELiHHI 6e3ApoToBi CEHCOPHI Mepexl,
BUSHATACTLCA  IMPOKMH CIIEKTP 3aCTOCYBaHb JIAHMX MEPEXK Y PI3HUX CEKTOpax,
OKPCCJICHO NPAKTHUYHY BaXIMBICTh. TakoXk NpeACTaBICHO OCHOBHI XapaKTEPHCTHKY
CCHCOPHMX MEPCIK Ta BU3HAYCHI BUMOTH 10 e(EKTUBHOCTI Ta HaiitHoCT. Y po3aiii
JIETAJIBHO QHAI3YIOTLCSA OCHOBHI KOMITOHEHTH, BKJIIOUAIOUN BUJIN CCHCOPHUX BY3JIIB,
MporpamMHe 3a0e3NeUCHHs, PO3IIIAAAIOTLCS CTAHAAPTH Ta TEXHOJIOTIT, 1110 CTOCYHOThCS
TPAHCTIOPTHUX MPOTOKO/IB Ui O€3APOTOBUX MEPEkK, 0COOIMBUIT aKLICHT POOUTHCS
Ha TEXHOIIOTIAX OC3/1pOTOBOT Nepeiayl JannxX, iX XapakTepucTHKax Ta APXITEKTYPHUX




0COOJIMBOCTAX. 3aBEPIIVIOYN PO3JIiJ, MiAOUTO BUCHOBKH, SIKI PE3IOMYIOThH KIIHOYOBI
ACTICKTH, PO3KPUTI B KOHTEKCTI CYYaCHUX 1 NPOrpeCyrounX CEHCOPHUX MEPEIK.

YV  apyromy po3jili po3MVISIHYTO Ta [POAHAII30BaHO psAJl apXITEKTYpPHHUX
MOJIesIel JUId cepBiciB IHTepHETY pedei, BKJIOYHO 3 TPUPIBHEBOIO, MPOTrpaMHO-
KOH(IrypoBaHOIO Ta BOCBMUPIBHEBOIO CTPYKTYpOIO creunlanzoanor aid SG-lol,
0 TIPU3HAYEH] JUIS ONTUMI3alii Ta MiABUIIEHHS NpoayKTuBHOCTI JoT-mepex. Ha
OCHOBI aHaji3y ICHYIOYMX TPOMNO3UIINH CTOCOBHO apXITEKTYp, BUAUICHO Ta OINKUCAHO
KIIOUOBI PiBHI Uit €(pEKTUBHONO (DYHKIIIOHYBAHHS pPO3rOpPTYBAHOIO CEPBICY.
Posrusatoreest apxitektypu 5G New Radio, BKIIoYaroun crieHapii BUKOPHUCTaHHS,
BApIaTUBHICTL Yy PO3rOPTaHHI MEpeX Ta BJIACTUBOCTI MEPEXKl paalofoCTyIly.
3aKk/0uHa yacTUHa po3ally — MpOaHAI30BaHUN pPO3paxyHOK 30HH TOKPUTTS I
[0T-cepaiciB Ha ocHOBI 5G, BUALIAIOTHCS KJIIOUOBI KOMIIOHEHTH [UIst pOOOTH CEPBICY
Ta KOHKPETH3YIOThCS TEOPETUYHI aCMEeKTH, LI0 I[IJAKPECIIOE BIUIMB BHCOKOL
MIJBHOCTI M’ €HAHUX TNPUCTPOIB Ta po3MillleHHs 0a30BUX CTaHUIA Ha

KOMITJIEKCHICTB Ta PECYPCOEMHICTh MEPEK.

Tperiit po3aia AOCHIJUKEHHS NPUCBAYEHUN BUPILIEHHIO OKPECIEHOI HayKOBO-
NPUKIAHOT 3aJlaul  3a paxyHOK aHajlidy I[IOLIUPEHHSA XBWJIb MIJIIMETPOBOIO
jlanasoHy, yBara [pUJAUISETBCS IUTAHHAM JIILIEH3YBAaHHA Ta O0COOJIMBOCTAM
MOLIMPEHHS PaJioXBU/Ib MUIIMETPOBOTO Jlala3oHy B PI3HUX YMOBaX Ta CIiEHapIiX,
30KpeMa MICBKOI0 CEepeoBMINA, OIMUCAHI JEAKlI BXKE ICHYIHOYl MOJIE/I KaHaJllB
MIJIIMETPOBOI'O Jlana3oHy XBWJb. [akoX po3risaacThCcs OKOKET paJloCUCTEMH 3
BPAXyBAHHSAM T11/ICW/JICHHS. aKIEHT 3po0jeHO Ha aHaxi3l Judpakiil, MOCUJIEHH! Ta

3aracaHHil CUIrHajly MUIIMETPOBOIO Jlana3oHy, po3risaroThbCs eMEKTH BIAOUTTA Ta
PO3CIIOBAHHS 3 METOK CTBOPEHHS MOJE/I TMMOWMUPEHHA Ta IJACHJICHHS XBWJIb.
30Kkpema, IMOLIYK BaplaHTIB CTBOPEHHS 30H 31 WITYYHUMU BLAOMBAYaAMH, L0 MOXKE
MOKpALIMTH €(MEKTUBHICTL Ta PO3MWMUPUTH 30HY IOKPUTTA MOOUIBHUX CHCTEM
MUIIMETPOBOI'O Jl1ala3oHy B MICHKOMY CEpeoBULIl O€3 BTpY4YaHHs Ha I[pAMY B
CKJIA/IHI TETECPOTCHHI CTPYKTYPH 0€3/IPOTOBUX CEHCOPHUX Ta CTIIILHUKOBUX MEPEK.

Y CHUCKY BUKOPUCTAHUX JDKEPE] aBTOPOM IPEJACTAaBICHO 82 HAYKOB1 IIpalll,
BKJIFOUAIKOUHM JDKEpesia Mepexl [HTEpHET.

Y pojarkax aBTOp HAaBOJUTH: aKT BIPOBA/UKEHHs PE3YJIbTATIB JIMCEPTALIIIHOIO
JIOCTIJDKEHHS B HABYAJILHUIN MPOLIEC KadeApu MPUKIAAHOT pajaioesieKTpoHiku HTYY
«KTTI iment Iropst CIKOPCHLKOTO.

Jluceprawiitna podora opopmiieHa BIANOBLAHO 10 BUMOT Hakazy MOH Ykpainu
B 12 ciuHs 2017 p. Ne 40 «lIpo 3aTBepkeHHSA BUMOT 10 OQOPMIICHHS JIMCEPTALILI.

OnpuiatoAHeHHs pe3yJabTaTIB AUCePTALIRHOT POOOTH.

HaykoB1l pe3yabTarn jauceprauli BUCBITJIEHI y 7 HAyYKOBHUX MyOJIKalisgax
3j00yBava, cepejl SAKMX: 3 CTaTTl y HAyKOBUX BHUJAHHAX, BKJIIOUEHUX HaA JIaTy
Oy OJIIKYBAHHS J10 TIEPEIIIKY HAYKOBUX (DAXOBUX BUJAHL Y KpalHU.



Y nepuiid crarrti aBTop CUCTEMATU3YBAaB MOJKJIMBI CLEHApIl BUKOPHUCTAHHS

rexnosiortt 5G NR Ta po3ropraHHs 11 apXITEKTypu 3 OIJISIAY Ha I1X IepeBaru Ta
HEJO0JIKK, a TakKo’K 3aJeKHO Bl METH Ta Micus pos3ropTtaHHsa. lLle Bumaraso
FJIMOOKOTO pO3YMIHHS NpUHLMITIB poOoTH TexHoJor1l SG NR Ta 11 MokiuBocTel s

pI3HUX c(ep 3acTOCYBaHHA. Y JApYyrid CTarTl aBTOp MpoaHaji3yBaB Ta OIMCAB
(PYHKIIOHAJIbHE MPU3HAYEHHSI OCHOBHUX JIOTTYHUX KOMITOHEHTIB /IS JIMCTAHIIHHOTO
MOHITOPUHIY, HAJABIIM 3arajibHy CTPYKTYPHY CXE€MY TOJIOHUX CHUCTEM. 30Kpema
aBTOP pO3IUIIHYB BUOIp O€3pOTOBOrO IHTEp(ENCY Ta aKTyajlbHICTh BUKOPUCTAHHS
FeTEPOrCHHUX CTUILHUKOBUX MEPEXK Ul Mepeaayvl JlJaHuX B Mepekax IM'siToro
[IOKOJIIHHS. Y TpETIA CTaTTl aBToOp CaMOCTIMHO MPOBIB aHasl3, OIUcaB Ta
3alIpOMNIOHYBAB  psiJl TEXHOJIOTM, KOMIIOHEHTIB Ta IIJAXOAIB JUIsI CTBOPEHHS
EHEProC(HEKTUBHUX MYJIBTUMEAINHUX, O€3pOTOBUX CEHCOPHUX Mepex Ha 0a3l
TexHojori paaogoctyny 3G, Lle Bumarano rinbOOKOro po3yMIHHS TEXHIYHUX
ACIIEKTIB Ta MOXJIMBOCTEH TexHosoril 3G, a TakoX YMIHHS aHajdl3yBaTH I1X B
KOHTEKCT1 CTBOPEHHSA €(PEKTUBHUX 0€3/IpOTOBUX MEPEK. TakoK aBTOPOM 3J1HCHEHO
00poOKY Ta aHalll3 OTPUMMAHUX PE3YJILTATIB Y BIAINOBIJAHUX MAaTEeMaTUYHUX IaKeTax,

ChOpMYJIFOBAJIO BIAINOBIAHI BUCHOBKM Ta BHU3HAYEHO TEPCIEKTUBU IOAAIbIINX
JIOCJIJIKEHD.

Takoxx pesynbraTu jauceprauil Oyau anpoOoBaHl Ha 4 HayKoBUX (DaxoBUX
KOH(EPEHIIISX.

[le marBep/uKye BHUCOKMM HayKOBMH piBeHbL nyOnikauiin jgucepraHTa Ta
aKaJeMIuyHy J100pouecHICTh. Takoxk, aBropom Oyino 3po0JieHO Tpu JOMOBIJAI Ha
MDKHapOAHUX HAYKOBO-TEXHIYHUX KOH(EpPEHILIsX.

Takum 4rHOM, HAyKOBI pe3yJbTaTH ONMUCAH] B AUCEpTaLlIiHII poOOTI MOBHICTIO
BUCBITJICH]1 Y HAYKOBUX Iy0OsIKauisax 3100yBayva.

HeaoJ1iku Ta 3ayBaskeHHs 10 JUcepTalIiHOT po0oTH

- KUTBKICTB JITepatypy, BUKOPUCTAHOT NPU HAMMMCAHHI JIMCEPTALlil, CKJIa1acThCs
JIUIIe 3 82 JuKEpell, Lo BUTIISAAE JOCTATHIM, ajle BPaxOBYIOUM aKTyaJIbHICTh TEMH Ta
MOCTIAHI JIOC/I/DKEHHS B JJaHOMY HanNpsMKY, KUIBKICTh ONpanboOBaHOrO MaTepiajy
Mor1a OyTH OUIBIIOHO.

- Hesposymuto,  sxkumM  4uHOM  BIJIOYBA€THCS CHHXPOHI3aALS  CHUTHAIY IpPH
BIJIOUTTI BIJI MTEPELIKO.

BBakaro, 110 BUCJIOBJICH] 3aYBAXKECHHSA HE € BHU3HAYAJBLHUMMU | HE 3MEHILUYIOThH
3arajibHy HayKOBY HOBHM3HY Ta MPAKTUUYHY 3HAYUMICThL PE3YJILTATIB Ta HE BINIUBAIOTh
Ha MO3UTUBHY OLIHKY JIMCepTaLlIiHOT poOOTH.

BucHoBOK npo auceprauiiiHy poooTy.
Bpakaro, 110 auceprauiitHa pobGorta 3a00yBauya cTyneHs jokropa ¢iiocodii
Jlappinenka BuaauciaBa CeprifioBuua Ha temy «lliIBULICHHST SIKOCTI IpHiiomy



CUTHAJIYy B CEHCOPHUX TEJEKOMYHIKALIMHUX MEpPE)kax MICTa LUIIXOM BUKOPUCTAHHS
BIIOUTTSA pa/ilOXBU/Ib MUJIIMETPOBOIO Jllana3oHy» BUKOHAHA Ha BUCOKOMY HAyKOBOMY
PIBHI, HE T[OPYILIVE T[PUHLMUIIB aKaJeMIYHOT JA00pOYECHOCTI Ta € 3aKIHYEHUM
HAYKOBUM JIOCJII/DKEHHAM, CYKYIHICTh TECOPETUYHUX Ta MPAKTUUYHUX PE3YJIbTATIB
SIKOO pO3B'A3y€ HAYKOBE 3aBJAaHHS, 110 Ma€ ICTOTHE 3HAUEHHS IS €JICKTPOHIKU Ta
TeJeKOMYHIKalll. /{ucepraiiitna podoTa 3a akTyaJbHICTIO, IPAKTUYHOIO IIHHICTIO Ta
HAYKOBOK) HOBM3HOIO [IOBHICTIO BIJIMNOBIJA€ BUMOraM YHWHHOIO 3aKOHO/IaBCTBA
YKpaiau, mo nepeadayeHl B 1.6 — 9 «llopsaky npucCyKEHHS CTYMNEHs JIOKTOpa
Gurocod1T Ta cKacyBaHHs pILIEHHS pa3oBOl CIELIANI30BAHOT BUEHOT paju 3aKjaay
BUIIIOT OCBITU, HAYKOBOI YCTAHOBHU MPO MPUCYUKEHHS CTYIIEHS JIOKTOpa (PL10cOdIT»,
3aTBepKeHOro Ilocranooro KabGinery MinictpiB Ykpaiuu Bia 12 ciuns 2022 p. No
44

3100yBay JlaBpinenko Baaauciiap CepriioBuY 3acjyroBye€ Ha TPUCYDKCHHS
CTYIICHS JJOKTOpa QuiocodiT B rajiy3i 3HaHb «17 EJEKTpoHIKa Ta TeJIeKOMYHIKaIIT» 3a
crielanbHICTIO « 172 TenekoMyHIKallll Ta paJloTEXHIKay.

PeueHs3eHT:
Jlouent xkad. PTC,

K. T.H., JOLHCHT

(nmocaza, micue podoTH
HaYKOBHUH CTYIIHb, BUCHE 3BAHHS)

M.IT. & /2
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