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1. Y puceprauiiiHiil po60Ti BUpPilIyeThCS akTyalbHa HAyKOBO-TIPUKJIaHA IIPO6IeMa 3a0e311e4eHHs! SIKOCTi
o6cyroByBaHHsI IHTepHeTy peueil B mepeski craHnapty LTE /5G misixoM po3po6Ky HAyKOBO-METO 100N 4YHOTO
amapary J1s yIipaBJliHHS OpraHisauieto GyHKUiOHyBaHHS [HTepHeTy peueil B mepexi 5G. 1. Bnepiue po3pobiaeHa
KOHLIeMN1list Mepexi ctaHnapTy 5G 3 HaZlaHHSM CcepBiciB [HTepHeTY peueil, sika BpaxoBye 0co0IMBOCTi rpucTpois [oT
I0ZI0 aBTOHOMHOTO 3B'SI3Ky MK BEJIMKOIO KiJIbKiCTIO PO3YMHUX IIPUCTPOIB, SIKi OHOYaCHO HAZICUJIAIOTh HEBEJIUKI
[IaKEeTU JJAHWX Ta BUKOPUCTOBYIOUY HMIMPOKUM CIIEKTP NIPOrpaM, o BUMarae iHppacTpyKTypH, Pi3HOi 3 TOUKU 30py
pO3Mipy nakeTiB, IiJIbHOCTI TPpa@iKy Ta SKOCTi 06CIyroByBaHHSA. HayKoBa HOBU3HA KOHLEIILiI [TOJISITa€ B TOMY, 110
BOHA BU3HA4yae CTPYKTYPY Ta BJIaCTUBOCTI €JIeMEHTIB MepexXi 5G, a TaKOXX BpaxOBYye BXiJlHi, BUXiJIHi IapaMeTpH,
30BHIlIHI (paKTOpU Ta KEPYIOUMH BIUIMB. 2. Briepiie HajlaHO METOAMKY afanTallii napameTpiB Mepexi ctaHnapty 5G
3 Mepexelo [HTepHeTy peueil, sKa rnepedadae po3paxyHOK CKiH4€HHOI MHOXKMHM aJIbTEPHATUBHUX BapiaHTIiB

CTPYKTYpHY Mepexi, 1110 103BOJIsSI€ 0CO0i, 1Ka IpUIMae pillleHHs, IpUMaTy ajlbTepHAaTUBHI BapiaHTU CTPYKTYypU



Mmepexi [oT 3a kputepieM sIKOCTi 06CIyroByBaHHS B Mepexi 5G. 3. Briepie 3aripooHOBaHO KOHLENTYalbHY MOJEJb
[HTEpHETY pedel 3 aJalTUBHUM YIIPABJIiHHAM SIKICTIO, SIKa BiIPi3HSAETHCS Bif] iICHYIOUMX THUM, 110 BOHA TPYHTYETLCS
Ha Teopii MacoBOro 06CJIyrOBYBaHHS Ta [103BOJISE€ BPaxyBaTU XapakKTEPUCTUKU 10 KOKHOMY 3 JI€BsITU KJIacCiB
3aIUTIB I10 IIPIOPUTETAM, 10 JO3BOJISIE BUBHAUNUTU YCEPEAHEHI [J1S BCiX KJIACIB 3alUTIB IOKa3HUKU SKOCTI
dyHKuionyBaHHS Mepexi 5G. 4. BnjockoHaneHa mozenb B3aemogii BITJIA 3 Bysnamu BCC, sika Bifpi3HsA€ETbCS Bif,
BiJOMUX TUM, 1J0 MOKe OyTH ONMCAHA SIK CUCTEMa MaCOBOTO 0OCJIyTOBYBaHHS, XapaKTePUCTUKU SIKOI 3aj1eXKaTh Bif
PO310/1ijly By3JIiB I10 TEPUATOPIi, 4acy B3aeMOJii 3 By3slaMu MEPEXi, pajliyca 06CIyroByBaHHs i MIBUJKOCTI PyXy
BILJIA. 5. Po3po6seHa MeToauKa po60T KOOPAUHATOPY No1b0Ty JICM moza0 3MiHM MapuIpyTU3aTopa, sKa
BiZIpi3HS€THCA Bif, BiTOMUX TUM, IO 32 PaXyHOK 3HAHHS iHTEHCUBHOCTI eHepreTuyHux BTpar bI1JIA Ha nosit i
Pazio3’BsI30K MOXJIMBO 3a3JaJlerib pO3paxyBaTi HEOOXITHY KiIbKiCTh MapLIPyTU3aTOPiB HA BECh MAPLIPYT
nosnboTy. HaykoBa HOBM3HA METOJMKU IIOJISITA€ B TOMY, MapUIPYT B LIJIOMY SIBJIsIE COOOI0 6aratodasHy CUCTEMY
MacoBOI'O OOCIIyTOBYBaHHS, yTBOPEHY IOCJIiIOBHICTIO MOZiesIel peTPaHCSILiHUX BY3JiB. 6. BjockoHaneHa Mozieb
L7151 pOto Oe3MiJIOTHHUX JIiTaJIbHUX arapartis, 110 BiApi3HSIEThCS Bif, BiTOMUX TUM, 110 poii BITJIA npencraBieHuil y
BUIJISZIi MEPEXi Yepry, a OCHOBHOIO XapaKTEPUCTUKOIO MOJIEJi € CepelHs TPUBAJIICTh Nepefadi iHgpopmarii Mix
eJIeMeHTaMU Polo. 7. YIOCKOHAJIEHO METOJ, TOOYAOBU OiliHTOBOI CUCTEMHU, SIKUH MOJISITAa€ B BBEJ€HHI ITIOHSTTS
«opuHuLS 00MiHy iHdopMaLii», e ofUHULEI0 MOXKe OYTH SIK 6710K iHpopmalii BUBHaYE€HOro po3mipy (ogHa
TpaH3aKlist), TaK i KiJIbKiCTh TakuX 6JI0KiB, 110 J03BOJIsSlE BUKOPUCTOBYBATU Oi/IiHrOBi cucteMu 111 Tapudikarlii
obcyroByBaHHS [0T $IK 3 BEJIMKUM, TaK i 3 ManuM Tpadikom. HOBU3HOIO airOpuTMYy €, 110 NIEPILIE, BpaxyBaHHs
0CO06JIMBOCTEN NPUCTPOIB IHTEPHETY pedeil 5K KOPUCTYBauiB, IO-Apyre, yTOYHEHa B3aeEMO/Iisl camoi 6i1iHroBoi
cucremu mono IoT Ta KoMyTaTopom MOOGIIbHOI MEpeXi, 3a JOIIOMOTOI0 SIKOTO CIIPOMOJKHE 00CIIYTOBYBAaTU IIPUCTPOI
[oT, ski migkiioyeHi 7o Mo6inbHOI Mepexxi 5G. 8. Bnepuie po3pobsieHa MeToI0JIoTis 3a6e31eYeHHs SIKOCTi
o6cyroByBaHHs [0T B mepeski 5G HIIIXOM pO3pOOKM HAyKOBO-METO/L0JIOTIYHOrO anaparty [jisl yIPaBIiHHSI
opraHizauiieio GyHKIiOHyBaHHS [HTepHeTy peueil B Mepexi 5G. BuieHaBeneHi HayKoBi pe3ysbTaTy 4aloTh

MOXJIMBICTb BUPIIINTY TPO6JIEMY 3a6€3T1e4eHHs SIKOCTi 0OCIyrOoByBaHHs IHTEpHETY pevell B Mepexi cTaHnapTy 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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