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Kononosa 1.B.
HarmioHanpHMI TEXHIYHUI YHIBEPCUTET YKpaiHH
«KwuiBcrkuit nomitexHiuauil iHCTUTYT iMeHi [rops Cikopchbkoro

YAOCKOHAJIEHA METOJAUKA ITOBYAOBU IBOCTOPOHHIX
OITHOK MOKA3HUKIB HAJIHMHOCTI ®YHKIIIOHYBAHHSI
KOMYHIKAIIIMHOTI'O OBJAJTHAHHSI MEPEXK 3B’SI3KY

OyinKka NOKA3HUKIE HAOTUHOCMI CKAAOHUX MEXHIUHUX cucmem, 00 SAKUX BIOHOCUMbCS | KOMYHIKAyiHe
00NIAOHAHHSL CYHACHUX MepPedic 36 S3KY, HA emanax CMmEopeHHsi ma eKcniyamayii 30ilCHIOEMbCs, K NPasuo,
6 YMOBAX ANPIOPHOI HegU3HAUEeHOCMI 6UXIOHUX Oanux. Hasenicmb Hesusnauenocmi (HenosHomu, HeOOCMOoBIp-
Hocmi) 8uxioHol inghopmayii npu po3e ’s13auHi 3a0a4 OYIHKU NOKA3HUKIE HAOIUHOCMI KOMYHIKAYIIHO20 001a0-
HAHH5L 0OYMOBIEHO MUM, WO 8 6A2ambOX GUNAOKAX He NPEOCMABIAEMbC MONCIUBUM OMPUMAMU OOCHATNHBO
genuxull 00 ’em UOIPKU BUNAOKOBUX 8EIUYUH, WO XAPAKMEPUIYIOMb 6€36I0MOEHICMb, PEMOHMONPUOAMHICb
ma npoyec PyHKYIOHYB8AHHSL 00CAI0NCYBAHOL CUCEMU.

IIpeomemom meopemuuno2o 00CRiOdNCEHHs € npoyecu PYHKYIOHY8AHHS KOMYHIKAYIUHO20 00NA0HANHS 6
YMOBAX 0OMeEMNHCeHOT HAOTUHOCMI NPOSPAMHUX 3ac00is. Memoio pobomu € po3pobKa YOOCKOHALEHOL MEMOOUKU
no6y008U 0B0CMOPOHHIX OYIHOK (HUMICHIX MA GEPXHIX 2PAHUYb) NOKAZHUKIE HAOIUHOCI (DYHKYIOHYBAHHSA
00’ €Kmi6 KOMYHIKAYIUHO20 00AOHAHHS 3 KOMOIHOBAHUM Pe3ePE8OM HACY Npu 0OMedceHill GUXIOHTU IHPopMayil.
3anpononosano yoockouaieny Memoouxy, @ OCHO8I AK0i NOKIA0EeHO GUKOPUCTHAHHS MAMeMamUu4Hux mooenetl
OYIHKU HAOTUHOCMI, OMPUMAHUX NPU NOBHIL 6uUXIOHIU iHpopmayii. Cymuicmb YOOCKOHALEHHS MEMOOUKU, U0
BUBHAYAE 11 HOBU3HY MA GIOMIHHICMb 6i0 8I00OMUX, NOJA2AE Y UOOPI HOB020 DA308020 (BYHKYIOHANY, AKUL
Xapaxmepu3sye 6niue iomos ma 300i8 Ha HAOTUHICMb QYHKYIOHYBAHHS A 6X00UMb Y (POPMYAU 0151 NOKAZHU-
Ki6 HaOTUHOCMI KOMYHIKAYIUHO20 00IAOHAHHS 3 KOMOIHOBAHUM Pe3epeoM Yacy, i noOYO08I HUNCHLOI ma eepx-
HbOI 2panuyb Ybo2o PYHKYIOHALY 3 HACMYNHUM OMPUMAHHAM 080CMOPOHHIX OYIHOK NOKA3HUKIE HAOIUHOCMI
KOMYHIKAYitiHO20 0ONAOHANHHS WITSAXOM NIOCTNAHOBKY 68 HUX 2DAHUYHUX 3HAYEHb 0308020 (DYHKYIOHATY.

Yoocxonanena memoouxa oae mosicnusicms nodydysamu HOGi MamemMamuiti Mooeni HadiUHOCMI, meope-
MuyHe OOCTIONCEHHS AKUX 00380JIE NPOBECHMU KOMNLEKCHY OYIHKY HAOIUHOCMI (OYHKYIOHYBAHHS KOMYHIKAYIU-
HO20 001A0HANHS NPU CYMICHOMY YPAXYB8AHHI HONOGHIOBAHOI MA HENONOBHIOBAHOT CKIAO0BUX KOMOTHOBAHO20
pesepey uacy, pisHux munie 6iomos i 300i6 ma ix HAcIiOKIG.

Knrouosi cnosa: npoepamui 3acobu, nokazHuxu HaoiuHocmi, 3001, 6i0MO8U, KOMYHIKAYiHe 001A0HAHHS,
KOMOIHOBAHU pe3epa uacy.

IlocranoBka mpodjemu. Ha eramax po3poOkm
Ta BUKOPUCTAHHS CKJIQIHUX TEXHIYHHX CHUCTEM, K
NPaBUIIO, TOBOIUTHCS OL[IHIOBATH MOKA3HUKHU Halili-
HOCTI B YMOBaX anpiopHOi HEBU3HAYCHOCTI BUXITHUX
nmanux. [lim TepMmiHOM “‘anpiopHa HEBU3HAYCHICTH
3a3BHYail PO3YMIIOTh BIACYTHICTH a00 HAasBHICTH
HETNOBHOI iH(opMaIlil PO 3aKOHH PO3MOALITY BUTIA/I-
KOBHX BEJMYWH, SKi XapaKTepH3YIOTh HAIIiHICTh
OKpEMHX €JIEMEHTIB, CKIaJOBUX YAaCTHH 200 CHCTEMH
B IIJIOMY, a TakoX Tpouec ii ¢pyHKiionyBaHHs [1].
HemoBHoTta iH(opMamii XapaKTepU3yeThCS TaKOXK
MOKJTUBOIO BIJICYTHICTIO BiZIOMOCTEH TIpO 3alIexk-
HOCTI eJIeMeHTIB cucteMH. Lle Tumnose siBUILLE, 3 IKUM
CTHKAIOThCSI MPAKTUYHO Ha BCIX eTamax »XUTTEBOTO
LUKy CKJIaJHUX TEXHIYHUX cUcTeM. B Takux Bumaj-
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Kax OTpUMAaTH TOYHI 3HAUEHHS IMOKa3HWKIB HaMii-
HOCTI JOCHTIKYBaHOI CUCTEMHU HE MPEICTABISIETHCS
MOXITUBHM, a 3a]]a4a [OJISIra€e B 3HAXOMKECHH1 ABOCTO-
POHHIX OIIIHOK (TOYHUX HMKHIX Ta BEPXHIX TPaHHIIb)
X TIOKa3HUKIB, KOJU HEBIMOMI (YHKIII PO3MOALTY
BUXIJTHUX BUIAJIKOBUX BEIHMYUH HAJEKATh JESIKiif
(ikcoBaniii MHOXWHI posmoniniB. Tomy, BHHHKae
HEOOX1IHICTb MOJANILIIOTO PO3BUTKY B IPUKIATHOMY
TUIaH1 3arajJbHOTO aHAJITHYHOTO PO3B’SA3aHHS 3ajadi
3HAXOJKCHHS CKCTpEeMabHUX (YHKIH PO3Moainy
JUTSL PO3PAaXYHKY HIDKHIX Ta BEpXHIX TPaHHUID (QyHK-
IIOHAJIIB, SIKi XapaKTepHU3yIOTh HAAIHHICTH QYHKITIO-
HyBaHHa KO 3 kOMOiHOBaHHM pE3EPBOM Hacy.
AHanmi3 ocTaHHIX AocaimxkeHb i myOaikamiii.
3aBIaHHs OLIHKY OKa3HUKIB HagiiiHocTi KO Ta 3a0€e3-
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NeYeHHs IX BUCOKOTO PiBHS PO3MIsAaIUCS B poOboTax
BITYM3HSHUX Ta 3aKOPJOHHHUX BUCHUX [2—6].

B po3misiHyTUX HayKOBUX IpaLsX IPUIHATE TOITY-
IICHHA PO TMOBHY Ta JOCTOBIpHY BUXITHY iH(DOD-
MaIlifo, Mo He 3aBKIW BUKOHYETHCS Ha IPaKTHIIL.
Yacrimne TOBOIUTHCA 3ITKATHCh 13 CUTYAIlI€r0, KOJIU
¢byHKUil po3noxiny BuXigHol iHQopMamii BHIAAKO-
BUX BEJIWYHH HEBIJOMI, a BU3HAYEHI JIMIIE OESIKI iX
YHCJIOBI XapaKTEPUCTUKH, HANpUKIal, Iepui aBa
[I0YaTKOBI MOMEHTH.

IIocTtanoBka 3aBgaHHss. MeToio poborH
€ po3poOKa yIOCKOHAJIEHOT METOAMKH MOOYyZOBH
JNIBOCTOPOHHIX OI[IHOK IOKa3HUKIB HaJiHHOCTI
¢yakuionyBaHHs 00’ekTiB KO 3 xoMOiHOBaHUM
pe3epBoOM Yacy.

Buxnan ocHoBHOro Martepianay. B ocHOBI 3ampo-
MIOHOBAaHOI YIOCKOHAJICHOI METOIMKH TOKJIAACHO
PO3IISIHYTHH B [7] aHAMITHYHUNA METOJ BU3HAUYCHHS
JIBOCTOPOHHIX  OI[IHOK IOKa3HUKIB  HAJIIHOCTI
00’€eKTiB Ipu 0OMEKeHii BUXiAHIN iHPOpMaIIii, SIKUit
BHKOPHUCTOBYETHCS JUISI JTOCHTIDKEHHS HAIIHHOCTI
CHCTEM 3 KOMOIHOBaHMM pE3€pBOM 4Yacy (7., ¢ ),
[0 MICTHThL IIONOBHIOBAaHY {, Ta HEIONOBHIOBAHY
t, CKIIaJIOBi 3arajJbHOTO YacOBOTO pe3epBy. AHaii3
0co0aMBOCTEN (DYHKI[IOHYBaHHS TAKUX CHCTEM, MIPO-
BeZIeHUH y [8], mokasye, 1110 MONOBHIOBaHA CKJIaJ0Ba
!, BUKOPHCTOBYETBCS Ha MEPIIOMY €Talli epeBipKu
9aCOBHX OOMEXKEHb (, <f,) TCII BUHMKHEHHS Bil-
MOBHU Ta BUTPAYAEThCS NIPU BiAHOBIICHHI NpaLe3aar-
HOro 00’ekty. Tomy y (yHKITIOHAN, XapaKTepHU3yIO-
ynii 0€3BIIMOBHICTb 00’ €KTY (OynemMo Horo Ha3uBaTH
0a30BUM (DYHKIIOHATIOM), BXOJIUTh B SIKOCTiI BUXIiJI-
HUX AaHuX (PYHKIS PO3NOALTY Yacy /, BiTHOBJICHHS
F,(¢t), TouHm# B sAKOI HEBiTOMMIL, a BH3HAYeHi
TIBKH J1BA MOYATKOBMX MOMEHTH L€l BHUIAIKOBOI
BEJIMYMHHU.

TakuM YMHOM, CYTHICTb 3alPONOHOBAaHOI METO-
JUKH TIOJISITae 'y BUOOPI HOBOrO 0a30BOTr0 (hyHKIiO-
Hally, SIKUH XapaKTepu3ye BIUIMB Ha HajiiHicTh KO
300iB Ta BIZIMOB 1 BXOAUTHh B MOKA3HHUKN HAIIHHOCTI
00’€KTiB 3 KOMOIHOBAaHMM PE3EPBOM HaCy, OTPHMaHIi
MIpH TIOBHIM BUX1IHIN iHPOpMaIii, 1 moOyIoBi TOUHIX
HIJKHIX Ta BEPXHiX IPaHULb HHOTO QPYHKIIOHATY MPH
BIJOMHMX TOYATKOBHX MOMEHTaX 4Yacy BiJHOBIICHHS
Mpane31aTHOCTI 00’ €KTa 3 MOJAIBIINM OTPUMAaHHIM
JIBOCTOPOHHIX OIIHOK (HIDKHIX Ta BEPXHIX TPAHUIIb)
MOKAa3HUKIB HaAIMHOCTI (QyHKIioHYBaHHS KO mursa-
XOM MiJCTaHOBKM B HHMX I'DaHMYHMX 3HAYeHb 0a3o-
BOTO (pyHKIIOHAITY.

B 3aranpHOMY BHIAAKy peajiizalisi JaHoi MeTo-
JIMKH BKITIOYA€E B ceOe BUKOHAHHS HACTYITHUX €TalliB:

1. Bubip tumoBux (yHKITIOHATIB, XapaKTEPHU3YIO-
YUX HAAIHHICTh PE3ePBOBAHUX CUCTEM;

2. TlobynoBa anst gaHuX (YHKIIOHAIIB TOYHHX
HWKHIX Ta BEPXHIX TPaHHUIIb;

3. OTpuMaHHS JBOCTOPOHHIX OIIHOK (HIKHBOT
Ta BEPXHbBOI TPAHUITh) IOKA3HUKIB HAIIHHOCTI pe3ep-
BOBAaHHMX CHCTEM IUIIXOM IiJICTAHOBKH T'PAaHWYHUX
3HaueHb (YHKLIOHATIB y (QOpMynu, OTpUMaHi MpH
MOBHIN BUXiAHIN iH(popMarii.

AHaJi3 1mokasas, 1110 HaHOUIBII CKJIAJHOI0 € pea-
Ji3aris Apyroi 3ajadi.

PosrmsmeMo i po3B’s3aHHS OUTBII TETaIBHO.
[ToOynoBa ABOCTOPOHHIX OIIHOK (HIKHIX 1 Bepx-
HiX TpaHulb) AN 0a30BOro (QyHKIiOHATY. AHAa3
[oKa3as, 10 OTpuMaHa y [9] npu MmoBHIN BUXIiIHIN
iH(pOpMAIIil CYKYITHICTh HOBUX PO3PaXyHKOBUX (op-
MyJI 711 OCHOBHHX ITOKa3HUKIB HAIIHHOCTI 00’ €KTiB
3 KOMOIHOBaHWM pE€3epBOM YaCy MICTHTH 0a30BUi
TMHIAHUA (QYHKIIOHAN, IO XapakTepu3ye Oe3Bii-
MOBHICTb 00’ €KTa MPH BUKOPHCTAHHI ITOTIOBHIOBAHOT
CKJIaJIOBOi #, 3arajJbHOrO pe3epBy 4acy (7., ¢, ). Len
(dyHKIIOHAT Ma€ BUI:

g(wi)dr (x), (1)

I8
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Laxmo 0<x <1z,

g(x,tﬂ): 1, K10 X > £,

Hexaii 3akoH posmominy FB(x) JOBINBHUI 1 BUI
HMOro HEBIJOMUM, a BU3HAYEH] JHIIIE IBa HOro IoYar-
o0

KOBHX MOMEHTH s, = deF(x) Ta §,= J'xzdF(x).

[To3znaunmo uepes K, 1\(/)IHO)KI/IHy byHKLiH 1())03110;[iny

F,(x) Takux, mo F, (0)=0; IdFB (x)=1 Ix’dFB (x)=s,
0 0

1':1,2;0<s12 <s§, <o,

Heo0OxinHO 3HAWTH TOYHI HUKHIO F1r61]t; 1 (FB) Ta
BEpXHIO sup /(F,) TpaHHUIi (byHKuio;IaJZIy I(F,)
3 BI/IKOpI/IcF:rE;IZ{HﬁM HEOOXiTHMX Ta AOCTaTHIX YMOB
ICHYBaHHSI €KCTpeMyMy JiHIHHUX (QyHKUiOHATIB [9].
3anmc F, € K, o3Hayae, 0 HEBiioMa (QYHKIS po3-
nofiny F,(x) HanexuTh MHOXKHHI (YHKIIH po3mo-
niny K, (s,,s,) HO3MTHBHMX BHIIAJKOBHX BEIHYHH
3 (PIKCOBaHMMH ITOYATKOBUMH MOMEHTaMH s, Ta s, .
Hiokue HaBOIUTHCS pO3B’sI3aHHS 1€ 3a1a4i.

Hipkai Ta BepxHi ouinku QpyHKuioHany [ (F,) 1t
pi3HMX obnacTedl 3MiH BEIMYMHM PE3EPBY 4acCy f,
HaBeZCHO B Ta0I. 1.

IIpu oTpuMaHHi ITUX OI[IHOK BUKOPHUCTAHI Pe3yih-
TaTH, HaBeAcHI B [9], 3a MOMOMOTOIO SKHMX MOXHA
II0Ka3aTH, 110 CTyIeHeBa (GyHKIis po3noxiny /,(x)
3 TOYKaM POCTYy X,, X,, X; € TPAHUYHOIO, AKIIO Oara-
TowteH U, (x)=u, +u,x+u;x> 3aJJ0BOJIbHSAE YMOBI
U,(x)<g(x,z,) mist BCix x>0 mpw mouryky Mimi-

87



Bueni sanucku THY imeni B.1. Bepnaacbkoro. Cepis: Texniuni Hayku

Tabmms 1
Huxui T2 BepxHi oninku pynkuionany 7, (F,)
. Touku 3pocTaHHsA . Toukm 3poctanns | I'pannuni
3mina .. I'pannyni ..
HADAMET . rpPaHuYHOI AT ATOUTCHM rPaHuYHOl Gararto-
p ! py an2 I (F,) ¢yukuii posnoainy Ui (x) sup I(F,) ynkuii 4IeHu
A Fy(x) 0 T posnoginy £, (x) U, (x)
xlzt;u 2 xlztu’ UO(X)z
0<t <s 0 X, =n Uy(x)=0 —t 5, ~ S (x—x )2
A ! 2w 0 x)_ s2—2s1tﬂ+t§ X = e = - 2
n—> o 5 =1 (tu—xz
s, t =S x, =0, X x, =0,
SlStﬂ<S_ A UO()C)—l—t— 1 Uo(x):1
1 1 X, =1, A X, =1,
( ) st =, Uy(x)= st =,
s t,—s LT 2 B
22 | ) Less | (mx) 1 t,—s, U, (x)=1
S, s, =288, +1; Y. =t (t — )z .y
2 bt 1 X X, = 1

ManbHOTO 3HadeHHs iHTerpany (3.3) (abo ymoBi
U,(x)2g(x,z,) TmpH MOIIYKY MaKCHMAJbHOTO 3Ha-
4yeHHs 1poro iHTerpany). KoediuieHtn nporo Oara-
TOWIEHY u,, i:I,_3, BH3HAUYAIOTHCSI 3 PIBHOCTI
g(x.t,)=U,(x). Jina Haourocri Ha puc. 1 Ta puc. 2
HaBesieHo rpadiku 3mimu Bix x yHkmii g(x.7,)
(cynineHi ninii) Ta rpaHnuHOrO GararouneHa U (x)
(MyHKTHpHI J1iHii) 174 pi3HUX obnacTei 3MiHu 7, (Ha
OCl BHJIIJIGHO TOYKW 3POCTaHHS TpaHUYHOI (PyHKIT
posnoziny F,(x)). Lli rpadikn MoxyTh OyTH HoKa-
30M BUKOHaHHs yMOBH U, (x)< g(x,z,) (Tpu momryky
MIHIMaJBHOTO 3Ha4YeHHs iHTerpany (1)) abo ymoBu

B

JIUIIE, 110 BOHA HAJIEXKUTh Kiacy K, :

F (x)=P{tB <x} , AK 1 paHiie, HeBijoMa, a BiJIOMO
K;:{ﬂ:ﬂ(o-):o; F (6 +)=1 jx’dﬁ(x):s,, i=12; 0<slz<sz<slt:}.
0

B upomy Bumnaaky GopMysad s JBOCTOPOHHIX
ouinok dyHkiionany /(F,) npuiiMae BUJ:

0 npu 0<z <s,,

S, =S, (t;l +t§)

S
= inf [(F)=<1+ npu s, <t <-2, (2
Uo (x)Zg(x,tﬂ) (Ipu MOTITYKYy MaKCHUMAaJbHOTO 3Ha- F ek, ( B) Lt PH 85 <1, s, - (2)
YeHHS IILOTO IHTETPAITY ). 5
: t +s S
Tax, Hanpukia, B obmacti 0<z <s TIpa- (u 1) . npn £, > -2,
HUYHA (YHKLIS PO3NOALTY Fo(x) Ma€ TOYKH POCTY S, =208, +1, 5
X, =t, x,=n, n—>c, TPaHWYHMH  OaraTousieH
U,(x)=0, a minimaneHe 3HaueHHs inTerpamy (1)
. S .
inf /(F,)=0. IlIpu s <7, <=2 rpaHnuHa QYHKIiI 2
F,ekK, B g $; =8

PO3MOALTY Ma€ TOYKH POCTY X, - 0, x,=t,.0mxe, piB-
HSHHS TPaHAYHOTO GaraTouneny U, (x) MaTume BHI
U, (x):l—ti (puc. 1). MiniMaibHe 3HA4YEHHs iHTE-
rpany (1) 6§/;:[e MaTH BUJ 31212 I(F,) :tﬂt;sl. AHaio-
TIYHO TOBOIUTKLCS PEIITa Pe3yiIbTaTiB, nf)e,uCTaBneHi
B Tabn. 1. Po3misHeMO cuTyallito, KO BHIAJKOBA
BEJIMYMHA 7, 3 QYHKIli€I0 po3nofiny F,(x) He Moxe
NpUiAMaTH 3HaYeHb, OLTBIMX f, , TOOTO 0<¢, <t ,
e {, — MaKCHMallbHWH 4Yac BiJHOBJICHHS, BH3Ha-
YaeThCsl YMOBaMHU EKCIUTyatailii 00’€KTiB, KBaigi-
KaIli€ro OOCIYTroBYyIOYOTO IIEPCOHANYy Ta IHIITHMMH
(akTopamu (O<t: Sw). Hexai#t ¢ynxkis po3nogimy
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mpu 0<z, <s,,

sup [, (F,)=1-——"2

F,ek,

npu s, <t, <s,/s;, (3)

1 npu 1, >, /s, .

®opmymu (2) Ta (3) cnpaBemnusi ¢, <t . SKkimo
indopmanis npo ¢yskuii posmominy F,(x) obme-
KE€Ha 3HAYEHHSAM TiIBKH JIMIIE CEPETHBOTO 3HAYEHHS

SIZ

[1-£ ()],

S =8
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Puc. 1. I'padixu 3minm Big gpyHkuii g(x,tﬂ) (cyuiabHi
JiHii) Ta rpann4HOro 6ararounena U (x) (mMyHKTHpHI
JIiHil) mig 4ac nomyky MiHiMaIbHOIO 3HAYeHHS
inTerpaay (1)

TOJi JTBOCTOPOHHI OIIHKH (YHKIiOHAITY [ (FB)
MaroTh BUI:
0 npu 0<z <s,,
inf I(F,)=41 -5,
t

a

upu ¢, > s,

sup I(F,)=1 mpn BCiX MOXITMBHX CITiBBiHOIIICH-
F,ek,

HAX s, 1¢7,.

TakuM 4YMHOM, OTpUMaHi pe3yJabTaTH peajizalii
MEepUIMX ABOX €TaliB 3alpOIOHOBAHOI yJIOCKOHAJIe-
HOI METOAMKH — HWKHSI Ta BEPXHSI TPAHUIl 0a30BUX
dynxiionana 7(F,) (dopmyna (1)), AKi Jar0Th MOX-
JMBICTh OTPUMATH JBOCTOPOHHI IOKA3HUKH HaJiii-
HocTi ¢yHKuionyBaHHs KO 3 xoMOiHOBaHMM pe3ep-
BOM Yacy B yMOBax anpiopHoi HEeBU3HAYECHOCTI.

A A - ¥z
§ Sf o< £
1
.‘_l < 8 5
\ N
\ 1
\ 1
\ !
\ ’
/ "
0 kW b 0 >
t r,
gl I
5
A (> 3
__________ .!.'r______.
oL—e 5>

Puc. 2. I'padixu 3minm Big x dyHkuii g(x,tﬂ)

(cyuiabHi Jinii) Ta rpaHu4Horoe 6ararowiesa U (x)
(MyHKTHMPHI JiHil) mix yac nomyxKky MakcMMaJIbHOTO
3Ha4YeHHd iHTerpaay (1)

BucHoBKkH. 3aIIpONOHOBAHO YAOCKOHAJIEHY METO-
JIKY TTOOYJIOBU TBOCTOPOHHIX OIIHOK (HIDKHIX 1 BEpX-
HiX TpaHUWIb) MOKa3HWKIB HaxiliHOcTi KO 3 xoMOi-
HOBaHMM pE3EPBOM 4Yacy, B OCHOBI SIKOi MOKJIAJICHO
BUKOPHUCTAHHS MaTeMaTHYHUX MOJICICH OIIIHKY HaliHi-
HOCTIi, OTPUMaHUX TIPH TOBHIM BUXimHIN iH(OpMAaIIii.
CyTHICTh yIOCKOHAIIEHHSI METOIWKH, 110 BU3HAYa€E il
HOBHU3HY Ta BIAMiHHICTb BiJI BiZIOMHX, OJISITa€ y BUOOPI
HOBOTO 0a30BOT0 ()YHKITIOHAJY, SIKUH XapaKTepUsye
BIUTHB BiZIMOB Ta 300iB Ha HAIIHICTh yHKIIOHYBaHHS
Ta BXOIUTH Y (hOPMYITH JUTsl TOKa3HUKIB HagiiHocTi KO
3 KOMOIHOBaHMM PE3EPBOM Hacy, i MoOyI0BI HIKHBOT
Ta BEPXHBOI TPAHUIIb IIHOTO (PYHKIIOHATY 3 HACTYII-
HUM OTPHMAaHHSM JBOCTOPOHHIX OI[IHOK TTOKAa3HUKIB
HazaiHocTi KO NUISIXOM MiZICTAHOBKU B HUX TpaHHY-
HUX 3HauCHb 0a30BOT0 (PYHKIIIOHAIY.
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Tykhonov M. V., Kononova I.V. AN IMPROVED METHODOLOGY FOR CONSTRUCTING
BILATERAL RELIABILITY ESTIMATES OF COMMUNICATION DEVICES
WITH A COMBINED TIME RESERVE

Assessment of reliability indicators of complex technical systems, which include communication equipment
of modern communication networks, at the stages of creation and operation is usually carried out under
conditions of a priori uncertainty of the initial data. The presence of uncertainty (incompleteness, unreliability)
of the initial information when solving problems of assessing the reliability of communication equipment is due
fo the fact that in many cases it is not possible to obtain a sufficiently large sample size of random variables
characterizing the reliability, maintainability and operation of the system under study.

The subject of the theoretical study is the processes of functioning of communication equipment in conditions
of limited reliability of software. The aim of the work is to develop an improved methodology for constructing
bilateral estimates (lower and upper limits) of the reliability indicators of the functioning of communication
equipment with a combined time reserve with limited initial information. An improved methodology is
proposed, based on the use of mathematical models for assessing reliability obtained with complete initial
information. The essence of improving the methodology, which determines its novelty and difference from the
known ones, is to select a new basic functionality that characterizes the impact of failures and failures on the
reliability of operation and is included in the formulas for reliability indicators of communication equipment
with a combined time reserve, and to build the lower and upper limits of this functionality with the subsequent
obtaining of two-sided estimates of the reliability of communication equipment by substituting the boundary
values of the basic functionality.

The improved methodology makes it possible to build new mathematical models of reliability, theoretical
study of which allows for a comprehensive assessment of the reliability of communication equipment with joint
consideration of the replenishable and non-replenishable components of the combined time reserve, various
types of failures and failures and their consequences.

Key words: software, reliability indicators, failures, failures, communication equipment, combined time
reserve.
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