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Pedepar:

1.V nucepraniiitiil poboTi BUpilllyeThCs aKTyaJbHa HAyKOBO-TIPUKJIaIHA TPObeMa 3a0e31eYeHHs IKOCTi
o6cyroByBaHHs IHTepHeTy peueil B mepexxi ctaHgapTty LTE /5G misixoM po3po6Ky HAQyKOBO-METO0IOTI4YHOTO
arapary [J1s1 yIIpaBJliHHS opradisaliieio pyHKLIiOHyBaHHs [HTepHeTy peueil B mepexi 5G. 1. Briepuie po3pobyeHa
KOHIIeNIist Mepesxi crannapTty 5G 3 HalaHHSM cepBiciB IHTepHeTy peueit, ska BpaxoBye 0CO6JIMBOCTI IpUCTPOiB [0T
11010 aBTOHOMHOTO 3B'SI3KY Mi’K BEJIMKOIO KiJIbKICTIO PO3YMHMX IIPUCTPOIB, SKi OIHOYaCHO HAICUJIAIOTh HEBEJIUKI
NIaKeTH JAHMX Ta BUKOPUCTOBYIOYM IIMPOKUI CIIEKTP IPOrpam, 10 BUMarae inppacTpyKTypH, pi3HOi 3 TOYKU 30Dy
PO3Mipy IIaKeTiB, MiIbHOCTI Tpagiky Ta sIKoCTi 06¢cayropyBaHHs. HaykoBa HOBU3HA KOHILEINL] [10JIra€ B TOMY, 110

BOHA BM3HA4ae CTPYKTYPY Ta BIACTUBOCTI eJIeMeHTiB Mepexxi 5G, a TaKO>K BPaxoBye BXifIHi, BUXiZiHI TapaMeTpH,



30BHIiIIHI (pakTOpU Ta KEPYIOUYMH BIUIMB. 2. Briepiie HalaHO MeTOAMKY aanTanii mapameTpiB mepexi ctaHnapty 5G
3 Mepexelo [HTepHeTy peydel, sika repenbdadyae po3paxyHOK CKIHU€HHOI MHOXKMHMU ajlbTepHAaTUBHUX BapiaHTIB
CTPYKTYpHY MepeXi, 1110 [103BOJIsS€ 0CO0i, 1Ka NpUiiMae pillleHHs, IpUMaTy ajlbTepHAaTUBHI BapiaHTU CTPYKTYypU
Mmepexi [oT 3a kpuTepieM sIKOCTi 06CIyroByBaHHS B Mepexi 5G. 3. Briepie 3aripooHOBaHO KOHLIENTYaIbHY MOJEJIb
[HTepHETY pedent 3 aJanTUBHYM YIIPABJIiHHAM SKICTIO, IKa BiIPI3HAETHCA Bif] iICHYIOYMX THUM, 110 BOHA TPYHTYETLCS
Ha Teopii MacoBOro 06CJIyrOBYBaHHS Ta [103BOJISE€ BpaxyBaTH XapakKTEPUCTUKU 10 KOKHOMY 3 JI€BSITU KJIaCiB
3aIIUTIB 110 IIPIOPUTETAM, 10 NO3BOJISIE BUBHAUYNUTU YCEPEAHEHI [JIS BCiX KJIACIB 3allUTIB IOKa3HUKU SIKOCTI
¢dyHKuioHyBaHHS Mepexi 5G. 4. BjockoHaneHa mogenb B3aemoii BITJIA 3 Byznamu BCC, sika BinpisHsieTbcs Bif
BiJOMUX TUM, II0 MOKe OyTH OIMCAHA SIK CUCTeMa MaCOBOTO 0OCJIyTOBYBaHHS, XapaKTePUCTUKU SIKOI 3aJ1eXKaTh Bif
po3Ioziny By3JiB [10 TEPUTOPIL, Yacy B3aeMOJii 3 By3saMu Mepexi, pafiiyca 06CIyroByBaHHS i LIBUAKOCTI pyxy
BIIJIA. 5. Po3po6JieHa MeToIMKa POGOTH KOOPAUHATOPY MoJb0Ty JICM 110710 3MiHM MapIIpyTU3aTopa, sIKa
BiZpi3HAETLCA Bif BiTOMUX TUM, 10 32 PaXyHOK 3HAaHHS iIHTEHCHMBHOCTI eHepreTuyHux BTpar bIIJIA Ha nosiT i
Pazio3’BsI30K MOXJIMBO 3a37aJlerib po3paxyBaTi HEOOXiTHY KiIbKiCTh MapLIpyTU3aTOPiB HA BECh MAPIIPYT
nosboTy. HaykoBa HOBM3HA METOJMKU I10JISITA€ B TOMY, MapUIPYT B LIIJIOMY $IBJIsIE COOOI0 6aratodasHy CUCTEMY
MacoBOr0 06CIIyTOBYBaHHS, yTBOPEHY MOCJIiIOBHICTIO MOZIes el pETPaHCSLiHUX BY3iB. 6. BjockoHasieHa MOeb
L7151 pOto Oe3IMiJIOTHHUX JIiTaJIbHUX araparis, 110 BiApi3HSIEThCS Bif BiTOMUX TUM, o poii BITJIA npencraBieHui y
BUTJISITIi MEPEXi 4Yepru, a OCHOBHOIO XapaKTePUCTUKOIO MOJIeJli € cepeHs TPUBaliCTh nepenayi inbopmariii Mixk
€JIeMEHTaMU PoI0. 7. YIOCKOHAJIEHO METOI TOOYJOBY OiliHTOBOi CUCTEMU, SIKUI [OJISITA€ B BBEJIEHH] ITOHSTTS
«opguHuLs 06Miny iHdopmanii», e ofuHULEI0 MOXKe OYTH SIK 6710K iHpopmanii BU3BHaYeHOro po3mipy (ogHa
TpaH3aKliist), TaK i KiJIbKiCTh TakuX 6JI0KIB, 1110 103BOJIsSIE BUKOPUCTOBYBATU Oi/IiHIOBi cucTteMu 11t Tapudikarii
obcyroByBaHHS [0T 5K 3 BeJIMKUM, TaK i 3 ManiuM Tpadikom. HOBU3HOIO airOpUTMY €, 10 NIEPIIE, BpaxyBaHHs
0CO06JIMBOCTEN NPUCTPOIB IHTEPHETY peydell 1K KOPUCTYBauiB, IO-Apyre, yTOYHEHa B3aeEMOJIisl camoi 611iHroBoi
cucremu oo IoT Ta KoMyTaTOpoM MOOGIIbHOI Mepexi, 3a JOIIOMOTOI0 SIKOTO CIIPOMOSKHE 00CIIYTOBYBAaTH IIPHUCTPOI
[oT, ski migkioyeHi o Mo6iabHOI Mepexxi 5G. 8. Bnepuie po3pobsieHa MeTo10JIoTis 3ab6e3rnedeHHs SIKOCTi
obcayroByBaHHs [0T B Mepexi 5G IIISIXOM pO3pOOKM HAyKOBO-METOL0JIOTIYHOTO anapary Ijsl yIPaBliHHS
opraHnizauieio GyHKIiOHYBaHHS [HTepHeTY peueil B Mepexxi 5G. BuueHaBeneHi HayKOBi pe3y/IbTaTy Aal0Th

MOXUIMBICTb BUPIIINTY IIPO6JIeMyY 3ab6e3ledeHHs sSIKOCTi 00CIyroByBaHHS IHTEpHETY pedell B Mepexxi ctanzapry 5G.

2. The dissertation solves the actual scientific and applied problem of ensuring the quality of service of the Internet
of Things in the LTE /5G standard network by developing a scientific and methodological apparatus for managing
the organization of the functioning of the Internet of Things in the 5G network. 1. The concept of a 5G standard
network with the provision of Internet of Things services is developed for the first time, which takes into account
the characteristics of IoT devices in terms of autonomous communication between a large number of smart
devices that send small data packets at the same time and using a wide range of applications, which requires
infrastructure from different points of view packet size, traffic density and quality of service. 2. For the first time, a
methodology for adapting the network parameters of the 5G standard with the Internet of Things network is
provided, which involves the calculation of a finite set of alternative options for the network structure, which
allows the decision-maker to accept alternative options for the IoT network structure based on the criterion of the
quality of service in the 5G network. 3. For the first time, a conceptual model of the Internet of Things with
adaptive quality management is proposed, which differs from the existing ones in that it is based on the theory of
mass service and allows taking into account the characteristics of each of the nine classes of requests by priority,
which makes it possible to determine the indicators averaged for all classes of requests quality of 5G network
operation. 4. An improved model of interaction of UAVs with FSU nodes, which differs from the known ones in that
it can be described as a mass service system, the characteristics of which depend on the distribution of nodes over
the territory, the time of interaction with network nodes, the radius of service and the speed of UAV movement. 5.
The LSM flight coordinator's work method for changing the router has been developed, which differs from the
known ones in that, due to the knowledge of the intensity of UAV energy losses per flight and radio
communications, it is possible to calculate in advance the required number of routers for the entire flight route.
The scientific novelty of the method lies in the fact that the route as a whole is a multi-phase system of mass



service, formed by a sequence of models of relay nodes. 6. An improved model for a swarm of unmanned aerial
vehicles, which differs from known ones in that the UAV swarm is represented in the form of a queue network, and
the main characteristic of the model is the average duration of information transmission between swarm elements.
7. The method of building a billing system has been improved, which consists in the introduction of the concept of
"unit of information exchange", where the unit can be both a block of information of a certain size (one
transaction) and the number of such blocks, which allows using billing systems for charging IoT services as with
high and low traffic. 8. For the first time, a methodology for ensuring the quality of IoT service in the 5G network
was developed by developing a scientific and methodological apparatus for managing the organization of the
functioning of the Internet of Things in the 5G network. The above scientific results make it possible to solve the
problem of ensuring the quality of service of the Internet of Things in the 5G standard network.
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HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILiS: npucTpoi; TexHOIOrii



ConiaJIbHO-€EKOHOMIYHA CI‘IpﬂMOBaHiCTb: MigBUIIEHHS aBTOMaTU3allii BUPOOHWUYMX ITPOIIECIB;

3a0€e31e4eHHs [IPOMUCIIOBOCT] Y1 HaCeJIeHHSI HOBUM BUJIOM iHOPMaLiiHO-KOMYHIKaLliiHUAX [TOCITYT

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 0123U103047, 0123U103640

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Crpuxasniok bornan Muxainnosuy

2. Bohdan Strykhalyuk

KBasigikamnis: n.1.1., mpodecop

InenTudikarop ORCHID ID: He sactocosyerbcs

JoparkoBa iHdpopmamnist:

IloBHEe HaliIMeHYBaHHS IOPUAHUYHOI 0COOH: HaujoHanbHuii yHiBepcuTeT "JIbBiBCbKA MOMTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micueanaxo,rpkeunﬂ: ByJ. CrenaHa Bangepy, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETChKUI

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. )Kypakoscbkuii borgan IOpiioBuy

2. Bogdan Zhurakovskyi

KBasigikamis: n.1.1., mpodecop

InenTudikarop ORCHID ID: 0000-0003-3990-5205
JoparkoBa iHdpopmamist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COO0HM: HaujonanbHuii TexHiuHMiA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHIYHMIA iHCTUTYT iMeHi Irops Cikopcekoro”
Kog, 3a €IPTIIOY: 02070921

MicueSHaxo,T.pKeHHH: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina



dopma BiracHOCTI: JlepxasHa

Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cariko Bosiogumup I'puroposuy

2. Volodymyr Saiko

KBasigikamnis: 1.1, mpodecop

InenTudikarop ORCHID ID: 0000-0002-3059-6787

JoparkoBa iHdpopmamnist:

IloBHe HaliMEHYBaHHS IOPHUAHUYHOI OCOOM: BiilCbKOBUII IHCTUTYT TesleKOMyHiKaLiil Ta iHpopMaTu3aji

imeni I'epoiB Kpyt

Kopg 3a €IPIIOY: 24978555

Micue3HaxoaKeHHS: BYJ. MOCKOBCBKQ, 6y, 45 /1, Kuis, 01011, Vkpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MinicrepcTBo 060poHN YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH:. YHIBEPCUTETCHKUIL

PeuenseHTu

VIII. 3aKkJIl04Hi BiZoOMOCTi

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi

TOJIOBH pagu

BiiacHe IIpizBuine Im'sa I1o-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTparop

KepiBHuk Bigginy YKpIHTEI, mo €

BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

Koznoscekuii Banepiit BanepiitoBuy

Kosnoscekuii Banepint Banepitosuy

JosxeHko Onena AHzpiiBHa

VKpIHTEI

[Opuenko TersiHa AHaToJiiBHA



