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AHOTALNIA
Haaem X.P.H. Mogeni Ta MeTOau pO3MOJAUTY MEPEXKEBOTO pecypcy

KOMIIT FOTEPHUX MEpPEeK TeoiH(PopMalliifiHOH CUCTEMHU €KOJOTTYHOTO MOHITOPHUHTY.
— KpamigikamniitHa HaykoBa mpaiisi Ha TpaBax pyKOIHCY.

Hucepraiiist Ha 3700yTTS HAYKOBOTO CTYNEHS KaHAMJATa TEXHIYHMX HAYK
(moktopa dinocodii) 3a crnemianbHicTio 05.13.05 «Komm’toTepHi cuctemMu Ta
koMroHeHTH» (123 — Komm’rotepna imxkenepisi). — HamioHanbHUI TeXHIYHUN
YHIBEPCUTET «XapKIBCbKUW MOJITEXHIYHUN ITHCTUTYT», MIHICTEpCTBa OCBITH 1
HayKku Ykpainu, Xapkis, 2017 p.

Hucepraiiss npucBsideHa aHamizy noOyaoBu Ta  (GYHKUIOHYBaHHS
reoinopmaniiinux cuctem (I'IC) exosoriyHOro MOHITOPUHTY, BH3HAUYEHHIO ii
OCHOBHUX CTPYKTYPHHMX €JIEMEHTIB Ta HEJOJIKIB JJIs yJOCKOHAJIEHHS SIKOCTI il
(GyHKIIOHYBaHHS.

VY aucepraniiiHiii poOOTI BHUPIIIYETHCS HAYKOBO-TEXHIYHA 3ajadya —
yIIOCKOHAJIEHHS METOJIB Ta MoJeNed pO3MOAULY MEPEXKEBOro pecypey
KOMIT FOTEPHUX CUCTEM reoiH(opMaIliiHOl CcUCTeMH €KOJOT1YHOTO MOHITOPHHTY
JUIsL 3HMDKEHH1 KOoe(illeHTY BTpAaT MAKeTiB Ta 30UIbIICHHI IIBUIKOCTI Iepenayi
iHpopmarlii koM oTepHoi Mepexi (KM) 3 ypaxyBaHHSIM T1OpUIHOT TOMOMOTIT IUX
Mepexx Ta  ocobmuBocTsMU  Tpadiky Tepemadi  JaHUX Yy Mepekax
reoiHpOpPMaIlIfHON CHCTEMHU.

HocmipkeHi  ocHOBHI  BuMoru g0 opranizamii I['IC  exosoriyHoro
MOHITOPHUHTY, IPOAHAII30BaHO NpUHIMNK no0ynoBu ['IC, nocmiakeHo NpuHIUIN
dbynkmionyBanus KM I'IC, posrisHyTa 3araibHa CTpYKTypa Ta iHdopwmarrii, sika
npuiiMaeThest Ta nepenaerbes B ['1C eKonmoriyHoro MOHITOPHUHTY, IO J03BOJIUIIO
BU3HAUUTH BUMOTH JI0 CUCTEMHM Mepenadi iHdopmarllii, K 10 TEXHIYHOTO 3aco0y
6a3oBoi KM. IlpoBeneno ananiz Bumor Jo anapatHux 3aco6iB ['IC ekonorigynoro
MOHITOPUHTY, SKI Y CBOI 4epry MHOTpeOyIOTh IJOCHTh CYTTEBOTO MOKpAIICHHS

AKOCTI nepeaadi 1anux y icHyrouux riopuaaux KM T'IC.
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BrockoHaneHo MeToja yXBajJe€HHs pillleHb MO OpraHizamii cTalioHapHHUX
nocTiB ['IC exonoriYyHoro MOHITOPUHTY Ha OCHOBI WMOBIPHICHOTO MIAXOMY, SIKAN
BIJIPI3HAETHCS BiJl BIAOMHUX THM, IO BPaXOBY€E MapaMeTpH, KOTP1 XapaKTepU3yrOTh
IIBUJIKICTh 3MIHM PIBHS MOTOYHOTO 3a0py/IHEHHS (3Ha4YeHHs kKoHIeHTpalii BOXP)
Ta WMOBIPHICTh BHSBICHHS BHUKHUIY [JI BIAOMHX METEOYMOB 1 OI[IHIOIOTH
WMOBIPHICTh BUSBIICHHSI BUKHU]Y B LIJIOMY JUISl II€] CUCTEMH CIIOCTEPEKEHHSI, 1110
JI03BOJISIE€ JIOKATI3yBaTU 30HM BIPOTiIHOTO 3a0pynHeHHs 1 ictotHO (Ha 10-15 %)
CKOPOTHUTH YHCIIO CTAI[IOHAPHUX MYHKTIB CIIOCTEPEKEHHS.

[IpoBeneno anamiz riopugnoi mepexi mnepenaudi ganux y KM T'IC Ta
BUSIBJICHI OCHOBHI MPOOJIEMU, SIKI BUHUKAIOTh, IIPH Tepeaadl iHpopMmarlii y Mmepexi.
Posrnsnyra cranmaptHa KoHdirypauis riOpuaHidi mepexi. BusHadeHi ocHOBHI
eTany (yHKI[IOHYBaHHI TiOpuIHIM Mepexi. BcranoBieHo, mo mnpu mnepenadi
iHpopmarlii y KM T'IC pani, MoxkyTh niepeaaBaTHCs 3 PI3HUX MOCTIB MOHITOPUHTY
10 POTOBUM Ta O€3apOTOBUM MepexkaMm. BusiBneHo, 110 A BUpIIEHHS 3aB/IaHb
MOHITOPHUHTY, MOTPIOHO MepeaaBaTH, SIK TEJIEeMETPUUHY 1HPOpMaIlito, TaK 1 BIIEO
JlaH1, 1[0 CYTTEBO YCKIIAJIHIOE KEPYBaHHs IIpoliecoM Tepeaadi iHdopmarrii.

CdopmynboBaHi OCHOBHI KpuUTepii, $SKI HEOOXITHO BpPaxOBYBaTU IpHU
MOJIENIIOBaHHI1 nepeadi iHdopmailii y riOpuiHOT MEpExKi.

HapeneHi moHSATTS 3alHATOrO Mepiofy, BUIBHOTO MEPiOJy, OIMepariitHOro
LUKy 3 METOI0 To0yI0BH Moeli Tpadiky nepenayi inpopmarii y riopunnoi KM
['lC exo0riYHOro MOHITOPUHTY.

BHacnigok 3araibHOr0 JOBUIBHOTO PO3MOJALUTY OKPEMHUX TOTOKIB, IO
HAJXOASATh, 1 JETEPMIHOBAHOTO OOCIYrOBYBaHHS, BHUKIMKAHOTO TMOCTIMHUM
pPO3MIpPOM MAKETIB BUSBICHO, 110 IHTETPOBAaHUM (CYKYMHUI) Tpadik Mae po3moail
[TapeTo, B TOI yac K KOXKHUI OAMHUYHHUM Tpadik Mae piIBHOMIPHUNA PO3MOILI.

Bnockonaneno wmonens Tpadiky nepenaui gaHux TiOpuaHoi KM T'IC
€KOJIOTIYHOT'O MOHITOPHUHTY, SIKa BIAPI3HAETHCA B BIJOMHUX THUM, IO BPaxoBYeE
MpoLec 3JIUTTS OKpEeMHUX JiKepen iHdopmalli 3 piIBHOMIPHUM PO3MOJLIOM Ta B
pe3yNbTaTi UBOTO OTPUMYEThCS Tpadik 1HGOpPMALIHHOTO MOTOKY, KOTpUH Mae

posnozain [lapeto, 110 03BOJISE MIABUIIUTH JOCTOBIPHICTH MoAeNl. Bukopuctanus



miei moxem go3Bossie Ha 13% 3MeHmMTH Yac nepenadi  iHGopmanii B
KOMIT'FOTEpHIM MepexI.

[IpoBeneno ananiz mporecy nepenadi iHdopmanii y Oe3mpoBiIHOMY
cekTtopl TiOpugHoi komm'totrepHoi Mepexi [1IC. BceranoBineno, mo s
MIJBUIIEHHS SKOCTI mepeaadi, HeoOX1JTHO BUKOPHUCTATH BIAMOBIAHI TEXHOJIOTI].
[IpoBeneno anHami3 ICHYIOUMX TEXHOJOTIM Tmepenadi Ta 3alpONOHOBAHO
BuKopucTaHHs TexHojorii MIMO. BcranoBneno, mo Buxopuctanus MIMO-
MNPUHIMIY JO03BOJISIE 3MEHIIMTH YKMCIIO TMOMMJIOK MpU PaaiooOMiHI JaHUMH 0Oe3
3HIKEHHS IIBUJKOCTI Mepeadi B YMOBaX MHOKUHHUX CUTHAJIIB.

BusiBneno, uo 0aratoeneMeHTHI aHTEHHI TPUCTPOT, K BUKOPUCTOBYIOTHCS
y texHosnorii MIMO, 3abe3neuyioTh: PO3MMPEHHS 30HU  MOKPUTTS
pajiocurHaniaMu 1 3rVIaJKyBaHHS B HiM MEPTBUX 30H; BUKOPUCTAHHS JIEKUIBKOX
NUISXIB MOIMIMPEHHS CUTHANY, IO MIJBUILY€E BIPOTIHICTH POOOTH MO Tpacax, Ha
SAKUX MEHIIIE MTPOOJIEM 13 3aBMUPAHHSIMHU, 1 TOMY MOA10HE; 30 UTbIIIEHHS POMYCKHOT
CIIPOMOKHOCTI JIIHINA 3B'A3KY 32 paxyHOK (OpMyBaHHA (PI3MYHO PI3HUX KaHaJIB
(po3aIeHUX MPOCTOPOBO, 3a JOMOMOIOI0 OPTOrOHAJIBHMX KOAIB, YacToT,
MOJISIPU3AIIHHUX MOJT).

BrockonaneHo Meroa  po3MOAUTY MEPEKEBOro pecypcy  TriOpuaHOi
koMmm'torepHoi  mepexxki ['IC  sxkuit  BiApI3HSAETBCA BiJ BIJOMHX THUM, IO
BUKOpUCTOBY€e TexHosorii MIMO y 0e3npoBigHid Mepexi, 10 J03Bojisie Ha 12-
15% 3meHmuTH yac, HEOOX1THUI Ha TOCTaBKY JaHUX €KOJIOTTYHOTO MOHITOPHUHTY.

[IpoBeneno anamniz Mojienel mporpaMHo-anapaTHUX 3aco01B, 110 3a0e3neuye
Oe3MpoBiJIHY Mepeady JaHUX y TIOPUAHUX KOMM'IOTEpHHUX Mepekax. Busmieni
MOKa3HUKH, IKUM MOTpeOye 3a0BOJIBHATH MOJIEINb, 110 PO3POOISETHCS.

Bnepme ~— po3pobiiena  Moienb — MOpOrpaMHO-amapaTHUX  3acoOiB,
BUKOPHUCTAHHS SIKOi BpPaxoBYe OCOOJMBOCTI O€3MpoBIAHINA mepenadi JaHUX BiJ
JEKUIbKOX Jpkepen iHdopmanii y riopuanoi komm'torepHoi mepexi ['IC, mo
J03BOJISIE 3HU3UTH KOE(IlIEHT BTPAT MAaKeTIB Ta 30UIBIINTH HIBUAKICTh Mepenayi

iHpopmartii y KM I'IC.
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[IpoBeneHo iMiTalliifHe MOJENIOBAHHS Ta €KCHEPUMEHTAJIbHI JTOCIIIKEHHS
3alpONIOHOBAHMX  METOJIB  Ta  MojJeNied  MIJBMUIIEHHS  ONEpPaTUBHOCTI
¢byHkuionyBaHHs kKoMil totrepHux mepex ['1C.

[IpoBeneHO MOPIBHSAJIBHUN aHAJI3 PEAJbHOrO0 KOMII IOTEPHOro Tpadiky Ta
Tpadika OTPUMAHOTO B PE3yNbTaTl IMITAlIMHOIO MOJENtOBaHHA. Pe3ynbratu
BUMIpIB peanbHOro Ttpadika Oyau OTpHMMaHi 3a JOMOMOroio mporpamu Multi
Router Traffic Grapher (MRTG). [ns cTaTMCTUYHOTO aHai3y XapaKTEPUCTHK
Tpadika BUKOPUCTOBYBAJIMCS J1aH1, OTPUMaH1 Ha BXOJI1 MEPEKEBUX €JIEMEHTIB.

B pe3ynbTari CTaTUCTUYHOrO aHaii3y BCTAHOBJEHO IO JOCIIIKYBaHUM
Tpadik Mae BIACTUBOCTI camomomaiOHocTi. JloCHimKEHHS  CTaTUCTHYHHX
XapaKTepUCTUK JPYTroro MOpsaKy (aBTOKOpENSMiiHIA ¢(yHKLII Ta aucrepcii)
TaKOX MO’KE€ CBIIYMTHU MPO HASBHICTH JOBTOCTPOKOBOI 3aJIEKHOCTI Tpadiky.

Pesynpratn pobotu Haimum 3actocyBaHHs y Y «lHCTHTYT Treoximii
HaBKOJMIIHBOrO cepenoBuiia HAH Ykpainn» B HAyKOBO-IOCHIIHUX poOOTax mpH
pPO3pOOIIl KOMIT IOTEPHUX MEpexX Inepenadl iHpopMallii eKOJIOT1YHOTO KOHTPOJIIO,
e pealizoBaHO Mojnenb Tpadiky Mepexi reoiHdopMaliiiHOT  cHCTEMU
€KOJIOTIYHOT'0 MOHITOPHUHTY, fKa Ha BIAMIHY BiJ ICHYIOUHMX BpaxOBYE 3JIHUTTS
Tpadiky B BEIUKOr0 4YHCIAa HE3AJICKHUX JKEpPEdT Ta JOCUTh aJICKBaTHO
BioOpaxkae mpoiiecu mnepenayi iHdopmarlii B riOpuaHoi mMepexi. Bukopucranus
HpOro MeTony Jno3Bojsie Ha 13% 3MeHmUTH dYac mnepedadi iHpopmamii y
KOMIT IOTEpHIN Mepexi.

[Ipu po3poOIll MIaHy HAYKOBO-TEXHIYHUX HOCHKeHb B IliBAeHHOMY
JEp>)KaBHOMY TPOEKTHO-KOHCTPYKTOPCHKOMY Ta HAaYKOBO-IOCIIJTHOMY I1HCTHTYTI
aBialiiHoi mpoMuciaoBocTi (M. XapkiB) OyJI0 BUKOPUCTAHO METOJ ONTUMAIBHOTO
PO3MIIIEHHSI CTAI[IOHAPHUX IOCTIB TeoiH()OPMAIIHHUN CHUCTEMU EKOJIOTTYHOTO
KOHTPOJIIO, SIKWUW Ha BIAMIHY BiJl ICHYIOUMX BPAaXOBY€E MapaMeTp, 10 XapaKTepu3ye
MIBUAKICTh 3MIHU PIBHS MMOTOYHOTO 3a0pyAHEeHHsS. BuiieHHs perioHani30BaHHUX
3MIHHUX (3MIHHHUX, $IKI MalOTh BJIACTUBOCTI, MPOMIKHI MDK BJIACTUBOCTSIMU
MOBHICTIO BUMAJKOBUX BEJIUYUH 1 MOBHICTIO JETEPMIHOBAHUX 3MIHHMX) 1 OOJIIK

PO3H BITPIB 1 TOTO, 110 3HAYEHHS KOHLEHTpAaIii HeOe3MNeUHUX XIMIYHUX PEYOBHH B



JesiKiii 00paHoi TOUIl MOB'A3aHO 31 3HAYEHHAMH B 1HIIMX TOYKAaX PO3TJIIHYTO1 30HU
JI03BOJISIE€ JIOKATI3yBaTH 30H1 MMOBIpHOTO 3a0pyaHeHHs Ta icToTHO (Ha 10-15%)
CKOPOTUTH YHUCJIO CTAI[IOHAPHUX MYHKTIB CIIOCTEPEKEHHS, 110 ICTOTHO IMiIBUIIUTH
OTNEPAaTUBHICTh MOHITOPUHTY 3 33/I0BOJICHHSM SIKICHUX MTOKa3HUKIB.

Po3poOneni Metoan Ta Mojelli BUKOPUCTaHI B HaBuajibHOMY mpoueci HTY
«XTIIl» B Kypcax, ikl BHKJIAJalOThCs HAa Kadeapu OOYUCITIOBAIBHOT TEXHIKM Ta
MporpaMyBaHHS 3a crelianbHicTIo 123 - « KoM’ roTepHa 1HX)eHepis»

KaruoBi cioBa: reoingopmMmaiiiifHa cucteMa €KOJIOTTYHOTO MOHITOPIHTY,
0e31poToB1 Mepexi nepeaadi iHpopmallii, METOJI pO3MOALTY MEPEKEBOTO PECYPCY,

CTaI[IOHAPHI MTOCTH KOHTPOJIIO €KOJIOTTYHOTO MOHITOPUHTY
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ABSTRACT

Naaem H.R.H. Models and methods of distribution of the network resource
of computer networks of the geoinformation system of ecological monitoring —
Manuscript. — Qualification scientific work as a manuscript.

Dissertation for the scientific degree of candidate of technical sciences (PhD

degree) on the specialty 05.13.05 — computer systems and components. —
National Technical University "Kharkiv Polytechnic Institute, Ministry of
Education and Science of Ukraine, Kharkiv, 2017.

Dissertation is devoted analysis of construction and functioning of the
geographic information systems (GIS) of the ecological monitoring, to
determination of her basic structural elements and defects for the improvement of
quality of her functioning.

In dissertation work a scientific and technical task - improvement of
methods and models of distribution of network resource of the computer systems
of the geographic information system of the ecological monitoring decides for
decline to the coefficient of losses of packages and increase of speed of
information of computer network transfer taking into account the hybrid topology
of these networks and by the features of traffic of communication of data in the
networks of the geoinformation system.

The investigational basic requirements to organization of GIS of the
ecological monitoring, principles of construction of GIS are analyzed, principles of
functioning of networks GIS are investigational, a general structure is considered
and that allowed information that is accepted and passed in GIS of the ecological
monitoring to define system requirements information transfer, as to the hardware
of base to networks. The analysis of requirements is conducted to vehicle facilities
of GIS of the ecological monitoring, that in turn need enough substantial
improvement of quality of communication of data in existent hybrid network of
GIS.

The method of making decision is improved for organizations of stationary

posts of GIS of the ecological monitoring on the basis of probabilistic approach,
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that differs from known that takes into account parameters that characterize speed
of change of level of current contamination (value of concentration of OCHRES)
and probability of exposure of extrass for known meteorological terms and
estimate probability of exposure of extrass on the whole for this system of
supervision, that allows to localize the zones of reliable contamination and
substantially (on 10-15 %) to shorten the number of stationary observation posts.

The analysis of hybrid network of telecommunications is conducted in
network of GIS and educed basic problems that arise up, at an information transfer
in a network. Considered default configuration to the hybrid network. Certain basic
stages functioning to the hybrid network. It is set that at an information transfer in
network of GIS given, can be passed from the different posts of monitoring for to
the wire and wireless networks. It is educed that for the decision of tasks to
monitoring, it is needed to pass, both telemetric information and video given, that
complicates process control of information transfer substantially.

Set forth basic criteria that must be taken into account at a design to the
information transfer at a hybrid network.

The brought concepts over of the concerned period, free period, operating
cycle with the aim of construction of model of traffic of information transfer at
hybrid to network of GIS of the ecological monitoring.

As a result of general arbitrary distribution of separate streams that come,
and determined service, caused it is educed by the permanent size of packages, that
the integrated (combined) traffic has distribution of Pareto, in that time as every
single traffic has even distribution.

The model of traffic of communication of data of hybrid is improved
computer network of GIS of the ecological monitoring, that differs from known
that takes into account the process of confluence of separate information generators
with even distribution and as a result of it turns out the traffic of informative
stream, that has distribution of Pareto, that allows to promote model authenticity.
The use of this model allows on 13% to decrease time of information transfer in a

computer network.



The analysis of process of information transfer is conducted in the off-wire
sector of hybrid computer network of GIS. It is set that for upgrading of
transmission, it is necessary to use corresponding technologies. The analysis of
existent technologies of transmission is conducted and the use of technology of
MIMO is offered. It is set that the use of MIMO - allows to decrease the number of
errors principle at radio exchange data without the decline of speed of transmission
in the conditions of plural signals.

It is educed that multielement aerial devices that is used in technology of
MIMO provide: expansion of zone of coverage by radio signals and smoothing in
her of deadbands; use of a few ways of distribution of signal that promotes
authenticity of work on routes, on what less problems with stopping beating, and
others like that; an increase of carrying capacity of flow lines is due to forming
physically of different channels (divide spatially, by means of ortogonal kodas,
frequencies, polarization fashions).

The method of distribution of network resource of hybrid computer network
of GIS is improved that differs from known that uses technologies of MIMO in an
off-wire network, that allows on 12-15% to decrease time necessary on delivery of
data of the ecological monitoring.

The analysis of models of software and hardware means is conducted, that
provides off-wire communication of data in hybrid computer networks. Educed
indexes, needs that to satisfy a model that is developed.

First worked out model of software and hardware means, the use of that
takes into account features to off-wire communication of data from a few
information generators at the hybrid computer network of GIS, that allows to bring
down the coefficient of losses of packages and rev up information transfer in
computer network of GIS.

An imitation design and experimental researches of the offered methods and
models of increase of operationability of functioning of computer networks of GIS

are conducted.
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The comparative analysis of the real computer traffic is conducted and
traffic a got as a result of imitation design. The results of measuring of real traffic
were got by means of the program Multi Router Traffic Grapher (MRTGQG). For the
statistical analysis of descriptions of Tpadika the data got on the entrance of
network elements were used.

As a result of statistical analysis it is set that the investigated traffic is
characteristics of self-similarity. Research of statistical descriptions of the second
order (to the autocorrelation function and dispersion) also can testify to the
presence of long-term dependence of traffic.

Job performances found application in State Institution «The Institute of
Environmental Geocheinistry of National Academy of Sciences of Ukraine» in
research works at development of computer networks of information of ecological
control transfer, where the model of traffic of network of the geographic
information system of the ecological monitoring, that unlike existing takes into
account confluence of traffic from the large number of independent sources and
adequately enough represents the processes of information transfer at a hybrid
network, is realized. The use of this method allows on 13% to decrease time of
information transfer in a computer network.

At development of plan of scientific and technical researches the method of
the optimal placing of stationary posts of the geoinformation system of the
ecological monitoring, that unlike existing takes into account a parameter that
characterizes speed of change of level of current contamination, system was used
in the State Enterprise is «south state project-designer and research institute of
aviation industry» (Kharkiv). Selection of regional of variables (variables, that are
characteristics intermediate between properties fully casual sizes and fully
determined variables) and account of windrose and that value of concentration of
dangerous chemicals in some select to the point it is related to the values in other
points of the considered zone allows to localize to the zone of credible

contamination and substantially (on 10-15%) to shorten the number of stationary
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observation that substantially will promote a monitoring operationability with
satisfaction of quality indexes posts.

The worked out methods and models are used in the educational process of
NTU «KPI» in courses that is laid out on the departments of the computing
engineering and programming after speciality 123 is the Computer engineering.

Keywords: geoinformation system of ecological monitoring, wireless
networks of information transmission, method of distribution of network resource,
stationary posts monitoring environmental monitoring.

List of publications of the applicant:

1. Naaem H.R.N., Yacevich S.Ye., Yacevich Ye.l., Kuz'menko V.Ye.
Radar apparatus for research of parameters of terrene and creation of hybrid
network of telecommunications/ Academic journal Information Processing
Systems Ivan Kozhedub Kharkiv National Air Force University, 2015. Ne10(135)
.- P.266 -272. (Russian) Original text: Haaem X.P. Pannodusuueckas anmapartypa
JUIS MICCIIEZIOBAHUS TIapaMeTPOB MOBEPXHOCTH 3€MITM U CO3/IaHUsI TUOPUTHOW CeTH
nepenaun nanHeix / X.P. Haaem, C.E. fAuesuu, E.W. Auesuu, B.E. Ky3smenko//
Cucremu 00poOku iH(popmarllii 30ipHUK HayKoBUX mpaib.-XapkiB: XY IIC. -
2015p.- Bu.10(135).- C.266 -272.

2. Naaem Hazim Raheem, O.0. Mozhaev, M.O. Mozhaiv, M.O.
Lohvynenko, MIMO using technology of GIS environmental monitoring system
Academic journal. Control, Navigation and Communication Systems Poltava
National Technical Yuri Kondratyuk University, 2016. Ne 3(39). P. 135-139.
(Russian)  Original text: Haaem X.P. Mcnonb3oBanue texnomorun MIMO B
reonH(pOPMAIMOHHBIX CHCTEMax JKoJlorndeckoro Monutopunra / Haaem X.P.,
MoxaeB O.0., Moxaes M.O., Jlorsunenko M.O. // Cucremu ympaBiiHHS,
HaBiramii Ta 3B's3Ky, 30ipHUK HaykoBUX mpaiib.- [lonrasa; 2016.- Bunyck 3(39).-
C135-139.

3. H. R. Naaem, O. Mozhaiv Method of control of access to the data of
the computer system of ecological monitoring. Academic journal. Systems of

Arms and Military Equipment Ivan Kozhedub Kharkiv National Air Force



6

University, 2017. Ne3(51). P. 266 -271. (Russian) Original text: Haaem X.P.
MeToa KOHTPOJS IOCTyINa K JaHHBIM KOMIIBIOTEPHON CHCTEMBI SKOJIOTHYECKOTO
monutopunra / Haaem X.P., MoxaeB A.A. // CucreMu 030po€HHS 1 BiiiChbKOBa
texnika.- XapkiB: XY [1C.-2017 p.-Bun.3(51).- C.266 -271.

4. Hazim Naaem, Raisa Malcheva Development of the data transfering
system using SoC. European Scientific Journal (ESJ), 2014. — Vol.3. —P.191-195.
(English) Original text: Naaem Hazim. Development of the data transfering system
using SoC/ Raisa Malcheva, Hazim Naaem // European Scientific Journal (ESJ),
2014. — Vol.3. -P.191-195.

5. H. R. Naaem, O. Mozhaiv. Method of making decision on
organization of stationary posts of the geographic information system of Iraq.
Scientific magazine Central European Jornal for Science and research. Ne6 (42),
2017, ISSN 2336 — 3630, Praha: Publishing house Education and Science. Section:
Technical science. — P. 98-107. (Russian) Original text:X.P.Haaem Meton
PHHSITHSI peleHui o OpTaHH3aIIH CTallMOHAPHBIX MIOCTOB
reounopmanmonHoit cuctembl Mpaka/ Haaem X.P., MoxaeB A.A. // Scientific
magazine Central European Jornal for Science and research. Ne6 (42), 2017, ISSN
2336 — 3630, Praha: Publishing house Education and Science. Section: Technical
science. — P. 98—-107.

6. H. R. Naaem, O. Mozhaiv. Traffic of hybrid (satellite-ground)
networks of the geographic information system of ecological monitoring Scientific
magazine Nauka and studia. Ne6 (135), 2017, ISSN 1561 — 6894, Poland. Section:
Technical science. — P. 61-69. (Ukrainian) Original text: Haaem X.P. Tpadix
riOpugHux  (CymyTHMKOBO-HAa3€MHHUX) MepexX TeoiH(opMmaiiiHoi CUCTEMHU
ekojioriunoro Monitopiary / Moxaes O.0., Xa3zum Haaewm // Scientific magazine
Nauka and studia. Ne6 (135), 2017, ISSN 1561 — 6894, Poland. Section: Technical
science. — P. 61-69

7. Hazim Naaem, Raisa Malcheva Development of comptroller of
communication of data with the use of the systems on a crystal. Informatics and

computer technologies", Proceedings of the IX of International Scientific and



7

Technical Conference of Students, Graduate Students and Young Scientists.
Donetsk. DonNTU. 2013. - T.1. — C. 88-92. (Russian) Original text:Haaem X.P.
PazpaboTka koHTpoiiepa Tepenaddl JaHHBIX C MPUMEHEHHWEM CHCTEM Ha
kpuctamie / P.B. ManpueBa, X.P. Haaem // MndopmaTtuka M KOMIIbIOTEPHbIE
TEXHOJIOTUM», COOpPHUK TpymoB I[X MeXIyHapOJHONW Hay4IHO-TEXHUYECKOU
KOH(pEpEHIIMU CTYAECHTOB, aCIUPAHTOB M MOJOABIX yueHbix. —[lonenk: JouHTY,
2013.-T.1.-C. 88-92.

8. Naaem H.R.N., Kuz'menko V.Ye. Design of hybrid network of
telecommunications. Informative problems of theory of the acoustic, radio
electronic and telecommunication systems. Proceedings of the IV international
scientific and technical conference. IPST-2015. Kharkiv. NTU «KPI», 2015.- P.
33. (Russian) Original text:Haaem X.P. MopnenupoBanue TruOpUAHON CeTH
nepenaun gaHHbX. /, B.E. Ky3pmenko // UerBepTas MeXIayHapoaHash Hay4dHO-
TexHuueckass koHdepeHuus I[udopmariiini npobiemMu Teopii aKyCTHUHHX,
pajioeNeKTPOHHUX Ta TenekomyHikauiiaux cuctem [PST-2015.-Xapkis:HTY
«XTI1l», 2015.- C. 33.

9. H. R. Naaem, O. Mozhaiv, S. Poroshin. Fractal features of traffic of
hybrid multiservice networks. Problems of the scientific and technical and legal
providing of cybernetic safety are in the modern world. Proceedings of the
international scientific and technical conference.- Kharkiv, NTU «KPI».; Institute
of cybernetics of V.M.Glushkovf of NAS of Ukraine, Kyiv; KNTU, Kirovohrad;
VNTU, Vinnytsya; NAU the name of M.€.Zhukovs'kyi "KAI"; KhNURE,
Kharkiv; Sofia Technical University, Bulgaria; Military Academy of the Armed
Forces of the Azerbaijanian Republic; University of Technology and humanity/pls,
Polska. 2016. - P.15 (Ukrainian) Original text:Haaem X.P. ®pakranbHi
ocoOnmBocTl Tpadiky TiOpuaHux MynbTHcepBicHUX Mepex / I[lopomun C.M.,
Moxae O.0., Xazum Haaem // [IpoGiaemMu HayKOBO-TEXHIYHOTO Ta IMPaBOBOTO
3a0e3nedeHHs KibepOe3neKkn y cydyacHOMY CBITI: Marepianu nepuioi Mi>KHapOIHOT
HAyKOBO-TIPAaKTHUYHOI KoHPpepeHiii.- XapkiB, HTY «XIII».; [HcTutyT KiOepHETHUKH

iM.. BM.I'nymkoBa HAH VYkpainu, Kuis; KHTY, Kiposorpan; BHTY, Binnuis;



8

HAY im. M.€.XKykoBchkoro «XAl»; XHYPE, Xapki; Codiiicbkuil TeXHIYHUN
yHiBepcuTeT, bonrapis; BilicbkoBa akaaemis 30poiHUX cuil AsepOailKaHCHKOI
pecnyOiiku; YHIBEpCUTET TEXHOJOrii 1 TyMaHIiTapHUX Hayk, benbcko-bsna,
[Tonbmia 2016. - C.15.

10. Naaem Hazim Raheem, O.0. Mozhaev, M.O. Mozhaiv, M.O.
Lohvynenko. Methods of research and optimization of multiservice
communication networks. Informative problems of theory of the acoustic, radio
electronic and telecommunication systems. Proceedings of the V international
scientific and technical conference. IPST-2016. Kharkiv. NTU «KPI», 2015.- P.
41. (Ukrainian) Original text:Haaem X.P. MeTonu nociijpkeHHs Ta ONTUMI3arlii
MyJbTHCEpBICHUX Mepex 3B’s3ky / Haaem X.P., MoxaeB O.0., Moxaes M.O.,
Jlorsunenko M.O. //Ilaras MexayHapoiHas HaydyHO-TeXHUYECKas KOHGEpeHIis
"MHpopMaImoHHbIE MPOOJIEMBl TEOPHH aKyCTHYECKHX, PaIHOIICKTPOHHBIX H
TerekoMMyHUKaMoHHbIX  cucteM [PST-2016" — Xapkis: HTY «XIII».-2016-
CA4l.

11. H. R. Naaem, O. Mozhaiv. Creation of the geographic information
system of the ecological monitoring of Iraq. Problems of the scientific and
technical and legal providing of cybernetic safety are in the modern world.
Proceedings of the international scientific and technical conference.- Kharkiv,
NTU «KPI».; Institute of cybernetics of V.M.Glushkovf of NAS of Ukraine, Kyiv;
KNTU, Kirovohrad; VNTU, Vinnytsya, NAU the name of M.€.Zhukovs'kyi
"KAI"; KhNURE, Kharkiv; Sofia Technical University, Bulgaria; Military
Academy of the Armed Forces of the Azerbaijjanian Republic; University of
Technology and humanity/pls, Polska. 2017. - P.16. (Russian) Original text:Haaewm
X.P. Co3manne TeomHGOPMAIMOHHON CHUCTEMBI DKOJIOTHUYECKOTO MOHUTOPHUHTA
Upaka / Haaem X.P., MoxaeB A.A. // IlpobiieMn HayKOBO-TE€XHIYHOTO Ta
npaBoBOro 3ade3mnedeHHs KidepOesneku y cydacHoMmy cBiTi «ITHII3K-2017»
Martepianu npyroi koHbepenuiii.- Xapkis, HTY «XHI»; [HcTuTyT KibepHeTHKn
iM.. BM.I'nymkoBa HAH VYkpainu, Kuis; KHTY, Kiposorpan; BHTY, Binnuis;
HAY im.. M.€.XKykoBchkoro «XAl»; XHYPE, Xapkis; Codiiicbkuii TeXHIYHUN



9

yHiBepcuTeT, bonrapis; BilicbkoBa akaaemis 30poiHUX cuil AzepOailKaHCHKOI
pecnyOiiku; YHIBEpCUTET TEXHOJOrii 1 TyMaHIiTapHUX Hayk, benbcko-bsna,
ITonpma, 2017. - C.16.

12.  H. R. Naaem, A. Mozhaiv. Features of traffic of information of hybrid
computer network of the criminogenic monitoring of Ukraine transfer. Pressing
questions of counteraction to cybernetic criminality and trading in people.
Proceedings of the Ukrainian scientific and practical conference. Kharkiv.
Kharkiv National University of Internal Affairs. 2017.- P. 144-146. (Russian)
Original text:Haaem X.P. OcoGennoctu Tpaduka mnepegaun uHPOPMALUH
rUOpUHON KOMIBIOTEPHON CETH KPUMHUHOTEHHOTO MOHUTOPHHra YKpauHbl /
Haaem X.P., MoxaeB A.A. // BceykpaiHcbka HayKOBO-NPAaKTUYHA KOH(EPEHIIis
«AKTyallbHI THTaHHS MPOTUAIl KIOEP3JOUYMHHOCTI Ta TOPTOBIl JIIOABMU»
Martepianu koHpepenuiii.-MBC VYkpainu, XapkiB. Hal. YH-T BHYTp. CIpaB;
Koopnunarop npoextiB OBCE B Ykpaini. - Xapkis: XHYBC, 2017.- C. 144-146.



2

I[NEPEJIIK  YMOBHUX  IIO3HAYEHD, CHMBOUJIIB, OAVHUALID,
CKOPOYEHD TA TEPMIHIBL.....c e,

PO3IIJI 1 AHAJI3 HAYKOBO-TEXHIYHOI 3AJIAUI IIIJIBUILEHHS
OIIEPATHMBHOCTI TIIEPEJJAYI IH®OPMAIII B KOMIT'IOTEPHUX
MEPEXAX  T'EOIHOOPMAIIMHOI CUCTEMHM  EKOJIOTTYHOI'O
MOHITOPHHITY ...
1.1 Anani3 MPUHITUIIB (GyHKL10HYBaHHS KOMIT' FOTEPHOT Mepexi
reoin(opManiiHOT CUCTEMHU €KOJOTTYHOTO MOHITOPHHTY ....vevveeenntaneeennannnnn.
1.1.1 ['eoindopmarriiina cucteMa eKOJOTTYHOTO MOHITOPUHTY ...............
1.1.2.  Mepexi mnepenaui iHdopMmamii reoiHdopmaliiiHOT  CUCTEMU
€KOJIOTTUHOT'O MOHITOPHHTY . ...ttt eetteeentteeenteeenneeeenneeeeneennaesennseennnneens
1.2 Anani3z mepexi nepenadi iHdopmailii reoinpopmaniiHoi cucTeMu
€KOJIOTTUHOT'O MOHITOPHHTY ...uutvteneteennteeeenteeenneesanneeannaseeseeeanneeannneeenns
1.2.1 Anani3 cyyacHOi cucteMu nepeaadi iHQOPMAIIT ......oovvvvenveeennennnnss.
1.2.2 TIpouec 06'enHanns iHGOPMALIITHUX MOTOKIB reoiHPpOpMaIiitHOT
CUCTEMH €KOJIOTTIHOTO MOHITOPHHTY ...\t ttnuttenseeeenneeannneeanneesanneeanneneanns
1.3 I[TocTaHOBKA HAYKOBO-TEXHIUHOT 3AMAUL. .+ vvvvenerteennreenanneenaaneeennesaennes

BUCHOBKH IO POBAUTY L.t

PO3JIUT 2 JIOCJIKEHHS MOJEJEN I METOJIB KOMITHOTEPHOI
OBPOBKHU TOITIOT'PAGIYHUX JAHUX T'IC.

2.1 Ornsin cucteM KOMIT'IOTEpHOT 00pOOKHM JaHUX €KOJIOTTYHOTO MOHITOPHUHTY ....
2.2 Knacudikaiiist I'IC- MPUITOKEHUM . ...t et i e e e

2.3 Mopens oriHtoBaHHS sIKOCT1 mpocTopoBux ganux ['IC.........................

2.4 Meron npuUHHATTS PIIIEHHS MO OpraHi3ailii CTAalllOHAPHUX MOCTIB CUCTEMHU
['TC eKOJIOTTUHOTO MOHITOPHHTY ...t vteenetteenneeennsaeennaeenanseeanseeeanneeannneens

277 (02 0):3 87 0 1 (05 00 c 1 0 h1



3

PO3/IIJI 3 OCOBJUBOCTI ®YHKI[IOHYBAHHS TISPUJHOI MEPEXI
HEPEAAYI JAHUX Y KMTIC. .o,
3.1 Bumorum no paaiodizuyHOi amapaTypud MNPU3HAYEHOI IS JOCHITKEHHS
UE: o RN (o o031 (0): 1570043 8 G T Y 6 6 L
3.2 MopemntoBaHHS TIOPUIHOT MEPEKI MEPEAAUL IAHMX. ... ..eeeeeeereeeeereeeesnereeeannnes
3.3 AHaJI3 TIOPUTHUX CXEM JTIOCTYTLY . evvnenreennrnnennneeanneeeanneeanneeeanneeannnens
3.4 MonemntoBanss Tpadiky riopuanoi mepexi ['IC exkonoriyHoro MOHITOPUHTY..

BUCHOBKH IO POBILTY 3. ittt ettt e

PO3/IIJI 4 METOJI PO3IIOALITY MEPEXEBOI'O PECYPCY TIEPUJIHOI
KOMITHOTEPHOI MEPEXKITIC........oocooiiiiiiiiiiiiiiiiiii e,
4.1 Metoa po3moally MEpPEeX)eBOro pecypcy TiOpHIHOT KOMIT'IOTEPHOT Mepexi
I'[C 3 BukopuctanHsM TexHOJIorii MIMO............oooii e,
4.2 Mopenp mporpamMHo-anapaTHUX 3aco0iB, M0 3a0e3neuye Oe31pOTOBY
nepeaauy gaHux y riopuaHoi KM TIC ...

4.3 Pe3ynpTaT eKCIEPUMEHTAIBHUX JOCIIIKEHb peallbHOro Tpadiky Ta
IMITAIITHOTO MOJIEJIFOBaHHSI KOMIT IOTEPHHUX MEPEX TreoiH(opMaliitHol cucteMu
EKOJIOTTUHOT'O MOHITOPHHTY ... .ttt euttteenttteenneeenteeeeneeenneeenneesenneeanneeeennans

4.3.1 Pe3ynapTaTu eKCHEPUMEHTAIBHUX JOCHIKEHb pealbHOr0 Tpadiky
KOMIT FOTEPHUX MEPEK IreoiH(POpMaliiftHOT CUCTEMHU €KOJIOTTYHOTO MOHITOPUHTY...
4.3.2 ImitamiiiHe MojeNOBaHHS B3aeMOAIl 1H(OPMAIIHHUX TOTOKIB Yy
KOMIT FOTEPHOT MEPEkK1 reoiHPOPMaIifHOT CUCTEMHU €KOJIOTTYHOTO MOHITOPUHTY...
4.4. MogentoBaHHs ~ peanbHOr0  Tpadiky  KOMITIOTEPHOI  Mepexi
reoinopManiiHOi CUCTEMHU €KOJIOTIYHOTO MOHITOPUHTY Y B CEPEIOBHIII
IXCRATIOL .o e
4.4.1 Ornsg nporpamMHOTO 3a0€3MeUeHHs I peasizaiii eKCIIePUMEHTY..........
4.4.2 TlocTaHOBKa €KCTIEPUMEHTY IO IMITAI[ITHOMY MOJICJIIOBAHHIO. . ...........
4.43 Koudirypamis Tpadiky KOMII'IOTEPHOI Mepexi Yy IMITaliiHOMY

V(071 (Sh10:0):7:1: 0 - § DUNE U

58

63

66

84

86

86

96

103

103

108

110

110

112

113



4.4.4 Peamizanis tpadiky y cepenonuii Ix Chariot..............................

BUCHOBKH T10 PO3BIIIITY 4. . .ottt ettt e et e e

BUCHOBKM..

CIIMCOK BUKOPUCTAHUX JIKEPEJL. ..o

JIOJIATOK A.

AKTHN BITPOBAJI’KEHHA PE3VIJIbTATIB HAYKOBUX

JOCTIIKEHD TUCEPTALUMHOT POBOTH ..o

JOIATOK b.
JUCEPTALII

CIIMCOK OITYBJIIKOBAHUX IIPALlb 3A TEMOIO

117
120
122
125

137

141



