TeOpuﬂ Ces3U, cemu U Cucnmemuvl 31EKMpoCe;iA3U

[IPOCTOTa MOHTAXa M SKCILTyaTalluy (COBOKYIHOCTb TPYA03aTpaT 110 MOHTAXY allllapaTHBIX CPENICTB, TEXHUYE-
CKOM MOIIepKKe 1 JIp. ).

[lpuHATHE pPAlMOHANBLHOTO PELICHUs, 10 CYIIECTBY, 3aKIIOYaeTcs B BHIOOPE JOIMyCTUMOTO pEIICHMS
(anpTepHAaTMB W3 MHOMKECTBA BCEX JOMYCTHMBIX PELICHHWI), KOTOpOE Jydlle WM HE XyXKe APYTuX, B
HEKOTOPOM KOHKPETHOM CMBICIIE, OTpa)kaeT HHTEpPEChl JIMIA, NPUHMMAIOLIEro peuieHus. Bpibop omHoro
cTaHzapra (aJbTepPHATHBBI) B YCIOBUSX HEYETKO ONMCAHHOW CHTYaLMH MOXKET OBITh YCIIELIHO PEIleH Ha OCHOBE
HEUYETKOTO CUCTEMHOT'O MOJIETTHPOBAHMUSL.

OCHOBHBIM 3TanoM TNPOEKTUPOBAHUS SABJISETCA MOJAEIMPOBAHUE IIPOLECCa OLEHKH IPUEMIIEMOCTH
HEYeTKOM CHUTyalluM Ha OCHOBE OKCIEPTHBIX 3HAaHUH B (OpME JIMHTBUCTHYECKHX CYXIEHHH, YTO
obecrieunBaeTCsl MOCTPOCHUEM HEYETKOH MoJenu Ha 0a3e MpaBWJl HEYETKOro JIOTMYecKoro BbIBoaa. [lis
OCYIIECTBJICHHUS 3TOr0 HeoOX0onuMo (popMHpOBaHME JTHHTBUCTHUECKUX MEPEMEHHBIX C ONpelesieHHeM UX He-
YETKUX 3HaYEHUH B BUJIE HEUETKUX IIEPEMEHHBIX, KOTOPBIE IIOJIHOCTBIO XapaKTEPU3YIOTCsI CBOUMHU (DYHKIIMAMHI
npuHagnexkHoctd. Vcxoanoit wHpopmaumeid ans mocTpoeHus (QYHKIMHA NPUHAICKHOCTH  SIBISFOTCS
SKCTIEPTHBIE OLICHKH (B pa3HOM CTENECHH) WM CTATUCTUUECKHE JaHHBIE, YTO XapaKTepH3YeT CTEIEHb BIUSHUS
CYOBEKTHBHU3Ma, KOTOPYIO OOBIYHO CTPEMSITCSI MUHUMHU3HPOBATb.

B npaktuke 00paOOTKM JHMHTBUCTHYECKHX OKCIEPTHBIX CYKICHHMH Ha OCHOBE TEOPHUHM HEYETKUX
MHO>KECTB HCTIOJNIB3YIOTCS pa3iinuHble METobl. B HacTosiee BpemMs HanOoiee 9acTo UCTIONB3YIOTCS HEUeTKHE
cUCTeMBbI JByX TUIOB - Mamaanu u Cyrsno. [IpeumyimectBo Moneneid Tuna Mamanu, 3aKIH04aeTCsl B TOM,
YTO mpaBwia 0a3bl 3HAHWUH SBISIOTCS MPO3PAYHBIMU M MHTYWTHBHO HOHSTHBIMH M Oojiee mpuemieMbl IJis
peleHus 3a1a4 MOACTMPOBAHUSI CIIOKHBIX TEXHHUYECKUX CHCTEM B YCIOBHAX HEUETKOW MH(OPMAIIHH.

st peanu3zaiiii OMMMCaHHOTO MOIXO0/a K MOJICIIMPOBAHMIO CETEH M CHCTEM DIIEKTPOCBSI3H Ha ocHOBe FIS-
daiina cpenst Matlab moctpoena Hewetkas jormdeckas Momenb Thina Mamaanu [3]. Bo3amMokHOCTH mMakeTa
Fuzzy Logic Toolbox mo3Bomnuiu cMoieTMpoBaTh HEYSTKUE CUTYAllMH. B 4aCTHOCTH MOCTPOCHBI TOBEPXHOCTh
3aBUCHMOCTH TIPHEMJIEMOCTH TPOEKTHOTO pEIICHHs OT MaCIITa0HPYeMOCTH W IOMEXOYCTOWYHBOCTH TPH
(DMKCUPOBAHHBIX 3HAYCHUSX APYTUX KPHUTEPHEB, a TaKKE MOBEPXHOCTH NPUEMIIEMOCTH B 3aBHCUMOCTH OT
CKOpPOCTH, NepeJayd OaHHBIX M  IIOMEXOYCTOMYMBOCTH. AHAIOTHYHBIM 00pa3oM OBIIM IOCTPOEHBI
MOBEPXHOCTH  3aBUCHMOCTH  TPUEMJIEMOCTH  IPOEKTHPYEMOW  CeTH  JJEKTPOCBA3M  OT  JPYTux
crnabodopManu3upyeMbIX KPUTESPHEB.

IlomyueHHble pe3yNbTaThl MOJETMPOBAHMS CETEH W CHUCTEM 3JEKTPOCBS3U B YCJIOBHUSX HEUYETKON
HCXOJHOW MH(POPMAIMU NPUMEHEHBI JUIS MPEABAPUTEIHHON KOJMYECTBEHHON OIICHKH MPOEKTHBIX pPEeIleHHH
NpU MX CO3JaHMM W TO3BOJISAIOT CeNaTh BBIBOJ 00 d(QPEKTUBHOCTH NMPUMEHEHHUs HEYETKHX MOJeNiel ¢
UCIIONIb30BAaHMEM aNIapaTa TEOPHH HEUETKHX MHOKECTB U HEUETKOM JIOTHKH.

JIMTEPATYPA

1. Komammnuckuii, B. U., CmupnoB, /. A. HeiipoHHble ceTr 1 MX MPUMEHEHHE B CUCTEMax YIPABICHUS U
cBs3u. — M.: I'opsiaas nmunus-Tenexom, 2003.-94C.

2. Mapaxumos, A. P., CanaeB, M. CunTe3 cucteMm ynpasieHHs AMHAMUYECKUMHU OOBEKTaMH Ha OCHOBE
HEYCTKOM JIOTUKH.// Xumuueckas TexHosorus. Kontposs u ynpasienue.- Tamikent, 2009. Ne6. C.53-59.

3. JleonenkoB, A. B. Heuerkoe mozmenupoBanue B cpene MATLAB u fuzzyTECH. — CII6.: BXB —
[lerepOypr, 2003 — 736C.

A.B.BYJIHUK', A.B.EBIJINH? C.M.BOPOBUKOB?

OIIEHKA DKCILUTYATAIIMOHHOM HAJTEXKHOCTUA TPAHC®OPMATOPOB
SJEKTPOIIUTAHMUSA JIEKTPOHHOM ATIITAPATYPBI CUCTEM TEJIEKOMMYHUKAIIUIA
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OneHka HAJASKHOCTH TpPaHCHOPMATOPOB DIIEKTPONUTAHUS JJICKTPOHHOW ammaparypbl  SBISETCS
aKTyaJIbHOW 3afauedl JUIsl CUCTEM TEJIEKOMMYHUKAMH M MOXET BBINOIHATECS C HCIOJIB30BAHUEM
oreuecTBeHHBIX (cTpanbl CHI') m 3apyOeXHBIX TEXHHYECKMX CIPABOYHUKOB W CTAHAAPTOB IO PACUETy
HQIE&KHOCTH DJIEKTPOHHOTO oOopymoBanus [1—4]. Tonb3ysach ykazaHHBIMH TEXHHYECKHMMH HCTOYHHKAMU,
MOXKHO CHpPOTHO3UPOBATh OXHUAAEMBIH YPOBEHb HAJEKHOCTH TpaHC(HOPMATOPOB  SIEKTPOIUTAHUS
JJIEKTPOHHOHM ammapaTypbl. Ilpm 53ToM, Jii OZHOTO M TOro e TpaHcopMaTopa 3HAYECHUE
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HKCIUTyaTallMOHHON WHTEHCHBHOCTH OTKa30B A, OKa3bIBAaeTCs Pa3sHbIM B 3aBUCHMOCTH OT HCIIOJIB3yEMOTO
CTIPaBOYHMKA WIIM CTaHAapTa. Bo3HMKaeT BOMpoc, Kakoi TeXHUYECKNI NCTOYHUK 00ecIIeunBaeT NOTydeHUe
OoJiee TOCTOBEPHBIX PE3yIbTATOB.

Jns oTBeTa Ha MOCTaBIEHHBIM BONpPOC OBLI CAeNaH aHalW3 yKa3aHHBIX UCTOYHUKOB. B kadectBe
KPUTEPHUEB, IPUHATHIX BO BHUMAaHHE JUISl IPUHATHUS PEeIIeHHUs 0 0ojiee BHICOKOH JIOCTOBEPHOCTH OICHKH
HaJEKHOCTH, HCIONB30Baach IMOJHOTa M TOYHOCTH Y4€Ta KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX
0cOOEHHOCTEH H YyCIOBUH paboOThl TpaHCHOPMATOPOB DJICKTPONUTAHUS B COCTAaBE 3JIEKTPOHHBIX
YCTPOWCTB.

B pesynpraTe aHanM3a HMMEIOMIMXCS METOAMK  pacuéra AKCIUTyaTalMOHHOM  HaaA&KHOCTH
TpaHc(OPMATOPOB AIIEKTPONUTAHUS HIIEKTPOHHON alaparypsl OBUIO YCTAHOBJICHO, YTO B OOJIBILEH CTETIeHU
yu€T  yCJOBMUH  OKCIUTyaTalMM, KOHCTPYKTOPCKO-TEXHOJOTWYECKHX W  Jpyrux  ocoOeHHOCTel
TpaHC(OPMATOPOB 3IEKTPONHUTAHHUS OOECIEYMBACT MOJENb pacdyéra SKCIUTyaTallMOHHON HaA&KHOCTH,
BKJIrOu€HHast B cnpaBouHuk «RDF 2000 : Reliability Data Handbook. A universal model for reliability
prediction of Electronics components, PCBs and equipment» [4].

MaremaTnyeckasi MOJENb KOJMYSCTBEHHOH OIICHKH OKCIUTyaTal[MOHHONW WHTEHCHBHOCTH OTKa30B
TpaHchopMaTopoB A, UMeEET CIEeIYIONINIA MaTeMaTnieckui Bus [4]:
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Pe3ynbrar 3HaueHHss MHTECHCUBHOCTH OTKa30B A, Mo mpuBeaéHHoi Monenu (1) Oymer mosnyudeH B
pa3MepHoOCTH 1/4.
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Pucynok 1 — I'paduk 3aBucuMocT ko3 punnenTa 7, oT TeMrepaTypsl TpanchopMaTopa
CornacHo [4], 3HaueHue Temmeparypbl tr Momenu (2) HOJKHO OMpeNesThCs € YYETOM Kak

TeMIIEPaTypbl OKPYKAIOIICH Cpeibl, TaK M TepsieMOH B TpaHC(HOpPMATOPE MOIIHOCTH M MOBEPXHOCTHU
U3Jy4YEeHUS UM TeIlIa.
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B  TexmmyeckoM gokymenTe [4] HWMeIOTCS  aHATWUTHYECKHE  3aBHCHMOCTH,  ITOJYYEHHBIE
OKCIICPUMCHTAIBHO, Il ONpENCICHUS W JPYTUX IIONMPaBOYHBIX KOI(PGDHUIIMEHTOB, BXOIANIAX B
MaTeMaTHYECKYr0 Mozelb (1).

[Ipumenenne w™ogenu (1) ans  TpaHchOpPMATOPOB 3JIEKTPOIUTAHUS DIIEKTPOHHOM —ammapaTypbl
oOecrieynBaeT TMOJIYYEHHUE PE3YJILTATOB pvaéTa, JydlI€ NOoATBEPKAAEMBIX SKCIICPUMEHTAJIbHBIMU JaHHBIMHU
(0] H&I[é)KHOCTI/I, IMOJIYYCHHBIMHU M3 OIIbITA SKCIIITyaTallun 3J'I€KTpOHHOI71 arnmaparypsbl.
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N.C.GARAYEV
ANALYSIS OF THE SERVICE MANAGEMENT SYSTEM NGN-MULTISERVICE NETWORKS

Azerbaijan Technical University, Baku, Azerbaijan

Mathematical models of the communication services management system will allow to conduct a
comprehensive study of the quality of communication services in the new generation telecommunication
networks (NGN), at the same time to apply efficient technological procedures aimed at managing the quality
of the provided communication services.

The basic functions supported by the quality management system of communication services are fully
defined in the "Scheme of telecommunication activities" (Telecom Operations Map) developed by the
TeleManagement Forum.

The main random variables characterizing the given system are [1, 2]:

= period of busyness I1(t);

= number of requirements in the system n(t);

= waiting time and residence time W, , 14,.

II(t) = P{Il <t} — the function of distribution (FD) of a random variable 1(t), m(q) its Laplace-
Stieltjes transform (LSP). Let it be B(t) = P{¢ < t} — FD time of service ¢.

Let it be n(t) — number of requirements in the system M|G|1|c at the time t.

It is obvious that the process n(t) — is piecewise-constant and

B,(t) =P{n(t)=n},n=0,1,..;

B, (x,t)dx = P{n(t) =n,&(t) € [x;x + dx)}.

Using the theory of half-marking processes, it is easy to prove that, in the case p = af, <1 npu
t - o, B,(x,t) » B,(x) and the generating function of the number of requirements

P(z) = Z P,Z"

n

We define the period of the system's busyness and the moments of the stationary waiting time and stay
of the requirements in the system, taking into account that each requirement is characterized by a random
volume, and its maintenance time depends only on its volume.

It is easy to show that the full period of busyness consists of the time of servicing the first requirement
that opens this period, and the total duration of the periods of busyness of requirements received in the
system at the time of servicing the first call. Using the method of introducing an additional event, it is easy to
derive a relation for calculating the function = (q) [2]:

n(q) = B(q+ a— an(q)), @
where a — input parameter.

In the case p <1, using the differentiation of both sides of equation (1), we can find the moments of the
random variable 77 (t). In particular, for the first two moments we find:

COBPEMEHHDIE CPEJ]CTBA CBA3H1 — 2018

~20~



