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CUTYALIVHIA OMAC 3MIH CTAHY CUCTEM 3B°A3KY 4-ro NOKONIHHA
TA 30BHIWHbOIO CEPEAOBULIYA

Nposegeno ananiz ocHOBHMK 30BHIWHIX fecTabini3ywoynx (hakTopis, AKi HagawTs 3ry6HKH BNAKB Ha AKICHI NOKA3HUKK
Ta XapaKTepHCTHKH CHCTeM 3B'A3Ky 4-ro nokoninna. 3anponoHoBaHo Mogenb HeYiTKoi cHTyayiiiHoi Mepexi, Aka J03BoNSE
onucaTH pO3BHTOK CHCTEMH, 3YMOBAEHHUH il cTaHoM i npoyecamy y HaBKOJHIWHBOMY CEPEeAOBHLYI, MEXaHi3MH BILTHBY MiX
CHTYaLYiaMH CHCTEMH | BCTAHOBUTH NPHYHHHO-HACNIBKOBI 3B’ A3KH MiX HHMH.

KniouoBi cnoBa: ctaH crictemu; aectabiniayiodi akTopi; SKiCHi NOKa3HIKM CUCTEMU; CUCTEMM 3B’s3Ky 4-r0 MOKOMiHHS.

Bemyn

Ha cyuacHoMy eTarri po3BUTKY cycHoisibcTBa iH(pOP-
MaIlifiHi Ta TeJeKOMYHIiKaI[iiHi TeXHOoJOorii cTarmThb
OCHOBHUMM (paKTOpPaMU PO3BUTKY CBiTOBOI €KOHOMI-
Ku. IlosgBa HOBiTHiIX TeXHOJIOTil, CTpPiMKe 3pOCTaH-
Ha 0ob6cATiB Tpadiky Ta 3MiHA HOTO CTPYKTYPH B OiK
mepefaBaHHSA Bifleo Ta yHi(piKoBaHMX KOMYHiKaIliu,
HeOoOXiHICTh MiATPUMKU MOOITBHUX KOPHUCTYBaUiB
i comianbHMX MepeXK, BipTyasisalisa s HaZaHHS
XMapHUX CepBiciB, mBuAKa 00poOKa AaHUX Yy BeJU-
kux [ara IleHTpax — Iie KPOK 0 CTBOPEHHA UM PO-
BOT'0 MaiiGyTHHOTO.

VY 3B’A3KY 3i 3MiHOIO KJIiMaTy mefasi yacTiimne cio-
cTepiraroThcA TaKi cTUXiliHi Jamxa, AK 3eMJeTPyCH,
maBOJKU, ITyHaMi, ITOBEHi, yparaHu TOIIO. Yce Iie He-
TaTUBHO BIJIMBAE Ha AKiCHEe HaJJaHHA TeJeKOMYHiKa-
MiAHUX IOCJYT Ta CEPBiCiB y TOMY 4u iHIIIOMY perio-
Hi cBiTy. TomMy chorogHi mocrae HarajabHa IOTpebda y
¢dopMyBaHHI TaKUX BUMOT [0 JiI0UNX CUCTEM 3B’ A3KY
4-T0 IOKOJIiHHA, AKi 6yyIu 6 cTaji [0 BOJINUBY 3a3HaUe-
HUX 306HiWHIx ecmabinidyrowux ¢paxmopis (31D).

Ocnoéna wacmuna

IIpoBemennit anamnis ta mocaim:xenusa 3P mo3Bo-
JISI0Th MOMIINTU IX Ha YOTHUPHU KJAacH, 3aJeKHO Bi
XapakTepy Oii Ha eJIeMeHTHU CUCTEeMMU:

® MeXaHiuHi;

® eJIeKTPOMATHITHI;

e ioHigyioui;

e TepMiuHi.

Hacnigku gii 3P aAK Ha BCIO MEpe:Ky B IiJIoMYy,
TaK i Ha OKpeMi il YaCcTMHU MOXKHA POITIANATU AK
30UTKU, KOTPUX 3a3HAIOTH Meperki. 30uTKM Bim mii
3P Mo:xkHA OIiHUTH BiJHOCHO €JIEMEHTIiB CHUCTeMU
3B’A3KY, AKi BUHNIILIN 3 JIaAy, 0 3arajJbHOI KiTbKOCTi
eJIeMeHTiB Mepe:ki 4-T0 MOKOJIHHS IpaJaiigMu: 1o
50% (Bucoxmuii), 30% (cepexnniii) Tra 10% (Hu3bKUII).
T'pagmarnii piBHA 36UTKiB cucTeM 3B’A3KY 4-TO IOKO-
nineg Bix BuiuBy 3P 306paskeHno Ha puc 1.

50% Bl eupm cysacHoi 36poi

50 MACOBOr0 YPaKeHHA

@Jl i Bifk i ITiECTH,
TEXHOTEHH] KaTacTpodu 1a
CTHXIFHI JHRa

37D 3 RoCHTE MAJTHM HacoM Aii

30

-10

Puc. 1. 'pagauii piBHA 30MTKiB cucTeM 3B’ A3KY 4-10 MOKOJiHHA
Bix BBy 3P

Jia momepemikeHHA HACJHIAKIB Bix il kaTacTpod
TeXHOTEHHOTO Ta MPUPOAHOTO XapaKTepy HeoOXimgHO
po3pobuTH TaaH 60POTHLOM 3i CTUXIHHUMM JUXaMU.
Jlo HbOTO BXOIATH TaKi 3aX0qM:

e npoginaxmukra — BUAU JiAJIBHOCTi, AK1 ycyBa-
0T a00 3MEHIITYIOTh iMOBipHiCTb KaTacTpodu;

® 20mo6éHicmb — JiAJNbHICTH, AKa BUKOPUCTOBY-
€ThCA OJA TMiATPUMKHU 3amo0iraHHs, oM’ AKIIeHHS,
pearyBaHHSA Ha CTUXiWHI Jiuxa Ta JikBigaiia ix Ha-
crigkia. Ha mpbomy eTami po3poOJAOTHCA IIJIAHU
11010 PATYBAHHA JKUTTA i MiHimisalii 36uTKiB Big mii
auxa (HaopuKJaal, YCTAHOBJIEHHSA CHUCTEM PaHHLOTO
ToTIepeIKeHHA);

® 8i0no06i0v — OiAJBHICTD IiCJIs CTUXIMHOTO IUXAa.
IIi saxomm mokamkanHi crabinmidyBaTu cuUTyariro i
3MEHIIUTY UMOBIPHICTh BTOPUHHOTO YIITKOIKEHH;

® gi0HO68NEHHA — 3aXOnu, HEOOXimHi AJa moBep-
HeHHS BCiX CHCTeM 0 HOPMAaJbHOT'O (DYHKIIIOHYBaH-
Hs (HaIPpUKJIad, BiTHOBJIEHHA 3HUIIEHOTO MaiiHa abo
PeMOHT HeoOxinHO1 indpacTpyKTypH).

Ha ocHOBI MHOMUHU IIapaMeTpiB ONUCYETHCA

MHOKUHA craHiB cucremu SY= {s;{ }b:Bij, ne BY —
KinbKicThb cTaHiB cuctremu. Ko:xHuil cTan xapakrepu-
3yeThCA JeAKNMU 3HAUEHHAMY IapaMeTpPiB cucreMu
Si= (Pﬂ’""p;fm)' Opnak mpu omuci cucreMu Xx;; y
NeAKUN MOMEHT Uacy t; 9aCTO CTAH CUCTEMH Sif(tg) He

3biraeTbcsa i3 3agaHUM, uUepe3 HETOUHICTh AAaHUX
abo HeuiTKicTh xXapakTepy mHapaMeTpiB, ToOTO

Pilte) =Py 0, pite) € pii(te). ne pf (t) — mmowcuna
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napaMeTpiB j-1 cucTeMu Ha i-My PiBHiI B MOMEHT 4yacy
tg- Hnsa ¢dopmasrizamii HeUiTKOro XxapakTepy napame-
TPiB CCTEMU BUBHAUMMO iX Uepes JIIHIBiCTUYHI 3MiH-
Hi (JI3). OKkpim TOrO, AJIA 6i/IBIIT IOBHOI'O OIIUCY CTAHY
cucTeMu HeoOXiJHO BpaXOBYBaTHU i HABKOJIUIIIHE Ce-
penoBuUIle, B AKOMY BOHA QYHKI[IOHYE. 3 OTJIALY HA I1e
Jaji 6yZeMo rOBOPUTH IIPO OBHAKY CUCTEMH, i AKU-
MU PO3YMiTMMEMO ITapaMeTpU CUCTEMH, i IapaMeTpu
HaBKOJUIITHKOT'O CEePEeOBUIIA, 110 ONMCcaHi K JI3.

HeuiTKicTh mOTOUHOTO CTAHY CUCTEMU Sif(ti) onu-
IIIeMO HEUiTKOIO cuTyallieo S (té)’ oi TKOI PO3yMi-

THMEMO TaKe.
HeuiTkoio curyartieo 6ymeMo Ha3WUBATH HEUITKY
MHOKUHY:

g(t§)=aij %(t?’;)) 8

P 1)
ot oot
al](P;{z(tﬁ))_ mee éTij )
mk
me pi, ,lil(tﬁ_,)) — 3HaUeHHsA (YHKIII HaJIEXHOCTI
03HAKHU [J0 BUSHAYEHOTO TEPMY JJIs KOHKPETHOTO 3Ha-
YeHHS P, (tg).

PosriissmeMo BUOALOK, KOJM [edKa CHCTeMa X

sAKa nepe0OyBae B AeAKiN HeuiTKill curyarrii S(té) y

MOMEHT 4Yacy t. 3a3HA€ MeAKOro 30BHIIIHBOTO BILJIM-

BY e(ti). VYHacIIIOK IIbOT0 BILIUBY AeAKi 03HAKH CHUC-

TeM: HAOyBalOTh HOBUX 3HAYEHD Pif(té +1)» 1 cucrema
_l]

IepexXOoJUTh y IeAKY HOBY CUTyaIlio S (té +1). ¥ rako-

My pasi 03HaKMW CUCTeMHU B MOMEHT Yacy teyy OynyTh
3aJIesKaTH BijJi 3HAaUeHb O3HAK y ITOIepPenHi MOMEHTH
qacy:
Pif(tgﬂ) = fif(Pif(tg),Pif(té_l),...,Pif(tl), s(té),
e(té_l),...,e(tl)). (2)

Ilepexin i3 oxmiel curyarii B iHIy mmpu gesaxkomy
BILIMBIi HA CHCTEMY OIIMCYETHCA 3a JOIIOMOTOIO Hewim-
Kol cumyayitinoi mepesci (HCM).

HeuiTkoio cuTyaIifinoio Meperke Ha3UBaIOTH He-
YiTKUI OpPieHTOBAHUM 3BasKeHU rpad

G=(S,R, o), 3)
ne S — MHOKHMHA BepinuH rpada, skKa BigmoBigae
HEUITKMM cuUTyaniaMm; R — MHOMKHKHA OyT MiK Bep-
IMUHAMY, AKi € JeAKuMH AiAMH, 1110 3a0€3IeUyIoTh
nepexin i3 oguiei Bepmuuau HCM mo iHmIoi; o ,§i,Ri)
— Bara JyTu, 10 OIIICYE CTYIIiHb YIIOJ00aHHS JaHOTO
mepexoay IMOpiBHAHO 3 iHmumu [2].

Baraapauit Buraag HCM mogano Ha puc. 2.

HCM nae smory momenoBaT IUHAMIKY 3MiHU He-
YiTKUX CUTYyAIill AJId CUCTEeMU 3B’ IBKY, BU3HAUAIOUN,
B AKill cuTyamii 3SHaXOAUTUMEThCS CHCTeMa B HAaCTYII-
Hi MOMEHTH 4Yacy, AKII[0 BOHA 3a3HABATHUME [IeIKOT0
BILIUBY AecTabinisyrounx gaxrtopi. Crymins ymomo-
0aHHS Mepexonay A0 Tiel um iHImoi cuTyalii BusHaua-
€ThCS BIIONOOAHHAM CHUTyallii, 40 AKOI IepexoauThb
cucreMma.
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Puc. 2. 3arainpHuil BUIJISAN HEYITKOI CUTyaliiiHOT Mepe:xi

BpaxoByoun BeJUKY KiJbKiCTh O3HAK CHCTEMU
3B'A3KY, MOMXHA 'OBOPUTH IIPO BEIUKY KiIbKicTh pis-
HHUX CHUTYyallili, B AKX BOHA MOKe ONUHUTHCA. Po3-
TJIAAATA BCi MOMKJIMBI cuTyarrii — Iie 3aHAATO BayK-
KUl Ta HepalioHaJbHUU Ipoiiec. HacTo € mikaBuMHI
CUTyaIllii, KOJu crucTeMa HaOJIMKAaeTbCA OO0 MexXi Je-
AKUX JOIMYCTUMUX HOPM (PYHKI[IOHYBAHHS, IIT0 MOKe
OyTH BUABJIEHO 3a 3HAUEHHAMH JeAKNX MOKA3HUKIiB
GYHKI[IOHYBaHHS cuUCTeMU. Buxogdadum 3 IILOTO, ycCi
HeuiTKi cuTyallii MoKHa IMOAiINTH HA TPHU KJACH, IKi
OyAyTh BiAIOBiaTH TPHOM PEsKMMAaM POOOTH CHCTE-
MH: HITATHOMY, HEIITATHOMY i TPAHUYHOMY.

Bucnosxu

CohopmyiboBaHO BU3HAUEHHS HMOHATTIO 30BHIIITHI
IecTtabinmisyroui ¢hakTOpHU Ta mogaHo rpagamii 30uUTKiB
Ha cucTeMy 3B’sA8KY 4-T0 MOKOJiHHA Bif ix mii. Ilocui-
JIKeHO TUIOBI cTuXiliHi 1uxa, sKi Haliuacrime 3ycTpi-
YalThCS B CBiTi, Ta HaBeeHO HACTIAKY iX BILJIUBY.

Cran pagiocucTeMu i HABKOJIHUIIIHBOT'O CEPEIOBUILA
ONMCAHO 3a NOIIOMOrOI0 HEUiTKMX CUTyalliii, a mepe-
XOJM MiK CUTyalligaMu — 3a JOIIOMOIOI0 HeUiTKOoi cu-
Tyaniiiaoi mepesxki. ITogiouuii onuc pyHKIioOHyBaHHS
pazmiocucTeMu 3 ypaxyBaHHSAM 30BHIIIIHBOT'O BILJINBY
IO3BOJISE IIPOTHO3YBATU CTAH CHUCTEMHU i Bubuparu
BifIIOBimHI Kepyioui pillleHHS AJIA IOJiNIIeHHS IIPOT-
HO30BaHOI CUTYyAaIrii.
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CUTYALVWOHHOE ONMUCAHUE M3MEHEHWIA COCTOAHNSA CUCTEM CBA3M 4-ro NOKONEHMA U BHELIHEI CPEADI

[lpoBeneH aHamu3 OCHOBHbIX BHELIHMX [ECTaBUIM3NPYIOLMX hakTOpOB, KOTOPbIE OKA3bIBAKOT NaryGHOe BIMSHWE HA KaYECTBEHHbIE
110Ka3aTenn v XapaKTepUCTUKN CUCTEM CBS3N 4-ro nokonexus. [pennoxeHa Moaesb HEYETKON CUTYaUMOHHOA CETH, KOTOpPasi No3BOSISET
0nUCaTb PasBUTUE CUCTEMbI, OGYCIOBIIEHHOE €€ COCTOSHUEM U NPOLIECCAMM B OKDYXXAIOLLIEN CPEAE, MEXaHU3Mbl BISHAS MEXTY CUTYa-
UMSMA CUCTEMBI W YCTAHOBUTL MPNYMHHO-CIIEACTBEHHBIE CBS3M MEXAY HAMM.

KnioueBble cnoea: cocTosHiE CUCTEMBI; AECTabUM3MpPYloLLMe (aKTOpbI; KA4ECTBEHHbIE NOKA3ATENN CCTEMbI; CUCTEMbI CBA3N 4-T0
MOKONEHUs.

S. I. Otrokh, V. I. Kravchenko, V. O. Yarash, 0. M. Myruta, D. Yu. Sysoev
SITUATIONAL DESCRIPTION OF THE CHANGE OF THE CONDITION OF THE 4th GENERATION AND EXTERNAL ENVIRONMENT

Considered in this article, the decision-making approach focuses on activating the intellectual processes of an expert with the pur-
pose of helping to fix his perception of problem situations in the form of a formal model. As a model, the so-called fuzzy graph of situa-
tions is presented, which represents the main laws and regularities of the observed situations in the form of an oriented fuzzy graph in
which the tops determine the situation, and the branches between them are causal relationships.

The proposed model allows describing the development of the system due to its state and processes in the environment, mechanisms
of influence between situations of the system and establishing causal relationships between them. Such interconnections are usually
not obvious; therefore, the question arises: are there hidden links between different factors, the "strength" of these relationships, and
what will be the possible quantitative changes for each of these factors. The answer to these and similar questions has a fairly definite
practical meaning, which allows you to predict the effects inherent in one or another situation.

The analysis of the main external destabilizing factors that have a detrimental effect on the quality indicators and characteristics of
the 4th generation communication systems has been carried out. Also, the main gradations of the level of losses and a fuzzy situational
network have been developed, with the help of which it is possible to determine the transition of a system from one state to another.

Keywords: state of the system; destabilizing factors; qualitative indicators of the system; 4th generation communication
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