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RG)= 1- 600 + [ W(x— 1))
4

(10)
w() = [1- F@[- @]+ [ [1 - AGIIRG - )4r ()
? (11)
@ a3esliols 36mdogno go@sdbom doowgdes:
v(5) = [T 8™ R{x)dx W) = [ e™ W (x)dx (12)
fla) = [ e (1 - r(x1]da(x) als) = [T [1-a@ldr=  (13)
g(s) = [ e d6 (x)
G020 25Ms]dbgools dgdwgy doogomgds:
__glaf(s)
blo) = 1— gls)als) (14)

b s@0l LobEgdol ,,LogmEbaol® MMl sandsmmdols gybdios
e s3gnsliols gm@dsdo.

>0360dbmm Ty-om IBY1bgdsdwyg @@mol bodygsgrem dbodgbgamds.
M5dgbows(3 (3bMbognos
g = —[#(5)]:=0
d9-(14)-9 aodmbobyangdols yomgoolifobgboon gogdyamdm:

r = 8@ -0 - F0)
¢ 1 — a(0)

(15)
0dol  2odm, Gmd IGyybgdgdo 803-Fo s G3IMIAL-To g ds Jomo

303d3mbgb@gdol  dMogermdomo  IFYybgdgdol EML s  dglodsdobogw,
smEagbs dgoagds dBsgs@asby®o dmJdgogdgdologsb, dobobdgfmbognos
JBY9b9d9d0L o seEagbgdol O™ hogmgommm  gHesbyols  3obmbom
aobofomgdgmoe. yobofomgdol gybjgogdobomgol pogdsl:
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T ()

s llx !

E:x:{-l— %E_JL-T
=0

Loss, M -303-do gOn@mygamso dodbs®o 33gnbgdgdbol Mom©gbmdss;

AE_&;} =1 _ZMQ'JE"

bowo3, 1 - B3(M3L-Fo ghonwemgmso Jmdbos®o 3¢gybgdgdols Gomgbm-

do0;

k=1 "
Gee)”

Fix) = 1—
) T

=0
Loo, k -308-0l  seEagbol gobgdol Gom@gbmdss. dglsdsdolow
ododal:

AT _ Ajxnd —dx
dé(x) = — 11”15 Fr dd(x) = ER—I:HG dx
?i_.x?i-l
dF(x) = ;;_ I:HG-M

o3 aodmbabyangdgdols (12) s (13) gm@Iygagddo aodmygbgds
agoden 931

. mﬂl
&' = G ayer

aisy = 8 1 T T G+k-1
R TR T Yy Ay Ny Ry

R TR PR pap (et AR

Fils) = A {,E. - }Ml'kq“_“—ﬂ'l'“m
(e — L) + A+ o ie+d;+ )t

BoAIgmaddo g (E), al0), a'(0), F(0) 30650900 360T36gamdy-

b0l holids o (15)-do godmygbgds odanggs LobEgdol I@yybgdedwg bodydg-
356 bodgo@m EAML.

M5dgbows(3, >pEagbols OO >p{ gdoamo Lob@gdgdobamgols
300d0ggos,  dobobdgfmbognos  aogomgogme  Lob@gdol x  @™To
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beo@dogng@o 596Jd30mboMgdols SEdoMMdo, GOmdgeodoz
aomgogolifobgdyamos  LolBgdol seEagboby @OMOlL  ©obsbsdxo dobo
bogao dhygabgdols dgdegy [4]-

Ry (4) = Kt ()
bo@o3s Byg(x) Lolpgdol bo@dsmygmo ggbjaombodygdol sepdsmmdss,.

Ko = —20
T T 4T

dboeymabol 3mganoicogb@os, Ta LoliBgdol ImEgbol WOM..
aVy30d0  3OmEgbgdol  ddsdmggmo  LobBgdgdobomgol: Ty + Ty = T,

oo T. LobEgdol dgdomdols 3o gbps@ymo @M. 35Tdob

-
¢

dglody 0og3do 3939000 D535 3m3gLmM0s6
(IDogoedobJobosb)  godmmgmom  LolBgdgddo (33dL, 33dL)  sdmzsbols
gLy gdol sgndosmmdol Igxolgdol dmwgmgdo wOMmomno Mgbg®gomgdols
aomgogolifobgbom.

Sbogmaoyg@om gOmdsblobosbo LolEgdgbols, 330L—do ©s 33dL—Tdo
sdm3obols ‘dgleOgengdols NGINGIOES NUORICHES 396d3os

O (u) Lodgogngdom. 2obglobgOmm O, 396J3os bmy0g® 00
3@5JBogymse 360dgbgermgsbo dmwgangdolismgols.

dopgmo 1. gobbognymos dgdmbgggs, OmgbsE m@o  0©gb@y®o
dofgmdogomds 3o@omgery@o 539doggdl gom sdmzsbsl. dpa@swo ©s
0g0mdmEoggdso  dBYybgdgdol 0bGgblogmdgdo dgbsdsdolop go@ols a
> B dpptopo  3Gygbgogdo  s@dmbbegds  Vggaho  m3g@sGogmo
30bd@menols  dog®  dgobgyese, dobo  FodImImdol  dmdgb@do o
dofgmdommds  gopsoggds  oeEygbsby  byadgdmols  Igaremdgbo
omdmhbpgds  m@o  dmfymdognmdbols  bsdydgg@ol  dgoodgdom @
3oblbgoggdol  s@dmhgbols  dgdmbggggodo  odm@Eobs  (sb dobo  g@odo)
LOgengds  aobdgm@gdom;  ©@mol  Lodgo®ol  a0dm  dByybgdgdo  ©o
bgendgdagdo  3mbAm@ol @OmML o6 [omdmodggds; ymggmo sdmiEsbols
(9&o30L) sdmblbols @M Iygedogos s gobsfomgdymmos gybioom:
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0, o3> U<T
F(u)=
I, &@o@Es u>r

5mgbodbmm  gmbG®maol s  seEagbol WML gobsFoggdols
396J30gd0 dglsdsdobog V(1) s G(t).

o563 dgegaol Lo®(dgbmmods wolRydegds Fgbom ,2-ob 2°,
5do@Bm3, aobglobwgdmm dbmermE sendsmmds Dyy(t):

D, (1) = jezu(“*ﬂ)v (t—u)dF(u) +j[e2““dF(u)(l —e*M)x

t-u t t-u (16)
x jcp22 (t—u—v)dV (u)+j2ae2““du|f(u) IdGlz(v)sz (t—u—v)
0 0 0

o> G, (V) goboFoagbols gubiossodols, ®m3 v w@mols gobdsgemdsdo
M©0g9 dofgmdogmds 0dbgds d7domdoliygbs®osbo @ ol aobolsbrmgmgds

3obBM@gdoms dgdpgao Lol gdowsb:

G, ()= Ie’“VdG (v)+jae’“VCT(v)G—02 (t—v)dv;

G (1) =[Gy, (t=V)dG (v) (17)

30496900 (16) s (17) dodosrm  @s3@slbo-LEom@gbols gowsdbsls,

3090 Mdm:

. V(s) = -
D,(s)=TFf(s+2a+2p) » +[f(s+2a)—- f(s+2p0)]x
V() (5)+ 20 LT CF 2D @ (0F (s

S+«
(18)
_ _ 1-0(s+a) _
0,(8)=0(s+a)ta ————G, (5) (19)
S+a
goz (S) = g(s)glz (S) 5
VE=VD); §,()=CL1): f&=F't); f(s=e"
(18) ©s (19) 3oM©sJ3bgdols ‘d93 92,

30 90@mdm:
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B ) ] ] 201 (s +20)
@22(3) =f(S+2a+2PV(S)/J1—(f(S+2) — T (S+2L)V(S) — . 9, 2(s)
S+

B (s+a)g(s+a
Cs+all-GF(s+a))g(s)

Od, g_IZ (S)

doEgao 2. gemygommgobo 33dL, GMdgmoi Jgoagds m do®omseo
s> n-m  Lodgbgdgem doFymbogrmdgdolspgsb sy gdls g3gegero E
Joagemdoll  s8m@Eebol.  ogoamgds  bofogmgds  yggems  do®omow
dofgmdogomdsl dm@ol; 330L-ol g4gges (gOmygoM™M3go60) IJmFymdoanmds
YOM0JON Y3300  ©S  539doggdgb  SdmEsbols  YOmogOmsbdemgdols
@9909d0;  93dgybm  IYdomdoll  3oOmdgddo  sdmEobs  godangds

gobOygemml  gOmds  Jofymboemmdsd 7, = E/C @dmol  gobdoganmdsdo,
bogem 1 dofymdogmdsd u=E/C-f(i) =7z -f().. of C — 833b-0b
gmggeo  Infymdo@mdols  Fo@dopmdss; ()< (i) <i) gobolsbog®gds
535@M0B YO0 s OMomo  Mgbydbgdols  sbsbodxom  3md3e gly@o
d9domdols 2obbm@ 0@ gdolomngols I(i =1,mM) 3y domdoligbodosbo
do§gmdogmdgdols dog@; d9ds dofgmdogmdgdols JBYybgdols
06 gblogmdss B, bmem Ggbgdggdol B,; smagbol w®m Jgdmbgggzomos
>  obofoamgdyaos  dohggbgdenosbo  gobmbom,  0bFgblogmdom
GoEggaeo  dofymdogmdgdol  AHgabgds oG oggalindgol 9339
Jgbyen gdaen bodydggo@Ls; A3 09306503 9053000 @ (i
damds®gemdosb j—do osligans)dgdmbgggomo Lowowgs S
aobofomadgaos  @owsg  Gabdgoom Gy (V) (Lobgdol  dpgmdsdgmdsms
Jgaaes  bom@Gogmegds  396@@smydo  ddodmggeo  3Gmy@sdols  dog@,
amdgamoi  bako®mgbol  dgdmbgggedo  gossbsfoggdl  ws@dbgbogn

bodydoml  I9gdombdolybo@osh  dmfymdogmmdgdl  dm@ol).  Loli@gdol
d9domdols obo®hgbo 39T 300HMdgdo gdmbgggs 553y ds damdo®gmdols

3000890L.  5©gbodbmm @y (L, X) sSendommds  0dols,  GmI  sTm35bols
dgbOygengds  @sdmogMgds  t-bg  bogergd  @®mTdo  330L-0L  j-g@o
daymds®gmbdol  300mdgddo, 03 Jo@mbom, Gmd t=0 dJmdgbddo LoliEgds
034mggomEs  1-9@  JQmds®gmdsdo  ©s  sdmsbol  sdmseg@gdolomgols
bodko®m oym Y=7 —-X ©Om, 0y I9domdolybos®osh dpymds®gmdsdo
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0dbgdmes  gOmo  dmfygmdoemmds (9. 0. Lodydom posmgmogos  gO®
o gmdogomdsbyg).
3bowos, G™I D, (t) =D;(t,0)

doblobognggamo dmpgmolomgols @y (t,X) §9bd309060, GmES

FOO)D,(t,X) =5, jexp(—Ci‘)u)duF(x +nu)+(1-3, ), - jexp(—Ciou)lf(X +nu)du x

i+1, ] i-1,]

x [@,, (t—u—V,x+nu)G,, (V) +C, [exp(~ C'u)F (x+nuydu [,
<dG,, ,(v),

(20)

n=2(m=1Ln) i=2,n, gobobsbogmgds dgdogao aobGmengdgdom:

t t
F(X)®; (t,X) = &, jexp(—cfu)duF (X+U)+ yljexp(—cfu)l?(x +u)du x

0 0

t-u t t-u

x [@,(t=u—v,x+u)dG,, (v) + B, [exp(~C uF (x+u)du [z, exp(—p,v)dv x
0 0 0
t

X ICDLJ.(t—u —-V-0,X+U)dG, (v)
0

j=1Ln 21
5, C = iﬂ1§o(i <m)+[mp, +(i —-m)p, 19, i>my; Cio =(1-0,)1, +C;;
n =8,(i<mf()+as,G{=>mf(m); F(x)=1-F(x).
Lo(gol o Lobobwgdm 300mdgdls oJgl Loby:

@, (0,x)=0, Ao X7 (1,J=1n);

5,

GmEs X=17,

@, (t,X) = o
i (6) {O, GoEs X>7,, i,j=1,n, (te0,0)

dopomomobsmgol gobgdod@mo @y (t,X), Gdm@s 1>Mmes i=n.

30390 (9300 gl ool gHmmd@ogo sgdsmmds  o0dobs, @I
Sdmobs @odmsgMEgds WMol 0b@gMgoe@o (U,u+du), oy ol oo{ygds
t=0 9dm3dgb@do, 1 IYdomdoliybo@osbo m do@omswo ©s i-m Lodgbg@gm
Jofgmdogmdgbols  300md9dTdo, Sdobmob  u  @OMolL  gobdsgermdsdo
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SO39N00 5O 53GYybgdl o 5@ sdmogMgds s BYAOMo n-1 IBYbgdymo
doygmbdogomdols s@waqbs.

Jgmerg (930  sedsmmdss  0dols,  Gmd  @dmol  (U,u+du),
063903530 sAM>3MIds N-1-Esb gOm-ghmo =0 dmdgbddo 3BYybgdsdo
dgmgzo  InFymbogrmdols  smeagbs;  u  OMol  gobdogermdsdo 5@
©5dMogAEgds 5dmi3obols gosfyzgde o 5@ 83GYybgdl oGO3 Jodomswo
S 503 Lodgbg@gm de{ymoommdgdo; 0930650 905300bsngols
©s0bsMyxgds L O@AM;  5dmEobsl  ssdmogmgols Lob@gds  j-@
doamdo®gmdsdo, t-u-v A™MJo, my LobEgds oym t=utv Jmdgb@do i1+l
Joamds®gmdsdo o Lodydoml sdmogdgdols do@pgdmes  gHmo
dofgmdogmdol ¢Fy39H0 Igdomds 7, —X—Mu @ .

dglodyg (930, gb >0l s@dsmmds 0dols, GmI ©Omols (u,u +du)
0b@gdgoedo  SIBYPbgdl  gAm-gOmo  do@omso  ob  Lodgbg®gm
dofymdogomds, U @OMTIo o0 sIMogMEgds SImsbols goslyggde ©o
t=0  3mdgb®do  3BYyybydsdo  dgmxzgo  IJofgmdogmdol  o@Eygbs;
0930065803 905305L obkods L WAM;  Sdm@Eebol  goslygg@o
©5dMogMEgds j dpamdomgmdsdo dgmgo LobEgdol dogd t-u-v EAMTo, My
LobEgds t=utv dJmdgbddo 0dgymygdbmws i+l dpamds@gmdsdo s Ladydomls
©5dmogM ool bdodgds ghmo dmfymdoemdol 9fyggdo dydomds t-x-mu
Aol gobdogenmdsdo.

>mgbodbmm:

\Pij t,x) = IE(X)Cbij (t,x) (\Pij (t,0) = (Dij (t)) 3'7"‘ (s, X)%\Pij (t,x); gij (S)%G ’(t) .

dgbododobog: W (0,X) =0, X#7, (,j=1Ln);

(i,j=1n)

ij

0> O3> X =T,
0, ®m@s X >,

RoOIgmgdol  (20) s (210l Fods@m  gos3@slo-bEoe@glols
2oM©5Jdbols godmygbgdom wo dgdymdo yodsddbgdom gmgdbyammdm:
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expl—(s+Cx/n 7, (5,0 = {5, exp-(s+Ce /n, [ /s +{(1-6,) 14T, .1 (9) )/

x Texd— (s+CO/N, iy (5,0)d7 +[C G, (5)/1; ] ]:exd— (s+CO)r/n 7, (s,0)de

i=2,n, j=1n (22)
expl- (s +C X7, (8.X) = 8, lexpl(s+ C)z, 1}/s + 24T,,(5) [ expl—(s+ C)eli, (5. )dr +

4T (5)(a +9) [ expl(s +C)e- 7, (5. )7
(23)

5ij/S, OGS X =7

VZJ(S,X)Z{ Lj=Ln

0, dm@s x>
O

GoEpobo  @abdgos wy(s,X), 0<x<7  obdgdgomdo 9Tygador
©089MI6G0M9ooR0s, (22) ©o> (23) 3obHmEgdgdol yowogg@gbEodgoom X-
0m 3090gmdmn  dgm@g  @ogoll  Lbgomdbom,  gOmagommgeb
©089A96(305m@ 9@ 3sbHmmgdsms LobEgdsl d9edogo gmgB0E096( d00:

7 (5, ) =[(s+C) /T (8, %) +[(1= 8;,) 14, 1., (S)/ 1y ]

XWi,5(8,X) +[C i, () /M Jwiy (8, X) =0

,i=Ln (24

Vi (s, X)+(B,14801(8)/(5+ 14) —(S+C)/M -7 (5, X) + 243, (5, =0,

j=1n (25)
o0gbodbmm @M, @mdgeoi Lodo®ms =0 dJmdgbddo ©ofygdbyero
bodygdoml  @olodmogmgdans  y-om.  dggagosemon  x  (24) o (26)
aob@mangdgddo 7, —y-0m s godmgoggbmm gsdemsliols oMwsddbs y
>O93dgbBom s 0dol gomgogolfobgbom, ™3 17”-0(8, y):5ij/s, amzo y=0
©d l/7ij0(S, y)=0, Gdmgs y<O, dogowgdm:
—[oy; (5,0) -6, /s1-[(s+C)/n 1w, (5,0) +[(1= 5, 1,T;., () N 17l (S, 0) +

+(CiG;;(s)/n;) 'ﬁ(_)l,j (s,0)=0
(26)

i=2,n, j=Ln , ¥y, (50)=0.

(07,5, 0) = 8, [S1+ [ B2, T () /(5 + 1) — (s + COIF, (8,0) + 14,y (972 (5,0) = 0
(27)
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503b0dbmm D-om (26) o (27) gob@Gmangdgdols ﬁj(s,x)366m6360b

3098030963 go0l 33o@sGmo Is@@Mo@3s, bomamm ©g@g@mdobsb@o |D|-0m:

_w_ﬁ1ﬂ1901(5)+s+clo £43,,(5) 0 0
S+
D= [C30,,(5)/n, ] —[o+(+C)/n, ] [149,(9)/n,] - 0
0 [C{8,(9)/n]  —[w+(s+Ci/n,] - 0
0 0 0 oo —[o+(s+C/n ]

(26) ©o (28) Lol gdol >3mblbom ©s Ao®s]dbgdomn gmgdygmdm:

_ it nD(Sa))A (Sa)) g
Wijo(s’ y)_ HC UUI(S)/nU Z L (570
v=]j+1 k=1 ‘D (S CU) 0=wy
1> j; (28)
—_— _1 e j—i I g_u v+ (S) < Dif (S,C() )Anf'(s’a) ) o, (r.—X
l//ijo(say)z[%/hj Hn—l] ! K i K2 gox(m,=x)
v=i v k=1 ‘D (S,CU) 0=y
i<j (29) of,
' (D, (s,®,))" 3
D (5.0)] 00, =D, (5.9, + Z e T B ()]
j=2 n—l(S’wk v=l
0y hogligodm (29)-do x=0, dogowgdm

17ij0 (5,7,)=w;(s,0)= ?ij (S)=D;(s) o gbodsdobo ¢; ()= SEU (8), Goms

aobolobwgde Lodogdgeo 9bjiool Loby @odmsliy® gm®dsTo.
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3. 39dydoggdymos  sbogobydo  dmwgengdo  LEMYJB RO e s©
M9bgMg00 b0 25M 339800 ool 9603960 Lol gdgools
boodgemmdol dohggbgdemgdol gomgmobs ©s dgxslgbobomgol, LoliGgdsdo
dmJdgoo  9Eedgo s mobpomsbmdmmo  dByybgdgdol, 9Fyzgdo  ©o
00 goe A0 3mbGH®meols sO®Lgdmdol 30MMdgdobmgols.

4. 99993og9dgeos sbsgmoby®o Jmpgergdo Omomo Ggbgagol
dJmby 2533990 Godol  Ggdbogg®o  LolEgdgdol  Loodgommdols
dohggbgdamgdols  gomgaols o  dggoligbobomgol, Lol@gdsdo dmJdgwo
939090 S Mobpomsbmdmmo 3BYybgdgdol, 9FyzgHo s 3gBomymo
00 goe M0 3mbGH®meols sO®Lgdmdols 30MMdgdobmgols.

5. bLoobg@@os@om  boddmdols  dgogagdo  Gg3m3gbegdygmos
3°9099690:92207691 bodgbog@m—ggaggom ©d bo3OMYIH
Mm®3560b5(3090T0,  @oms  a3MMYHgool  Lofyol  LEoswosTdo  dgodhgls
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sdmi3obgdols obgmo  dsbsbosmgdangdo, GmIagdoi  YbOYbggeygmaygh
Ygga900l dsJbodogny@ Lo® Iy bmmodsls.

The basic theoretical and practical results

We can make the following conclusions about the results of dissertation:

1. The dissertation shows that high level of reliability of technical systems is
very important when the system is complex and the problems are crucial. The
dissertation substantiates that corresponding level of reliability must be foreseen at the
stage of designing. At this time models of analysis are useful, because they enable to
analyze the system’s strategical parameters.

2. The dissertation thoroughly analyzes the principles of structural and
temporal reservation and advisability of usage of such means. Besides, the methods of
usage of models of analysis and of distribution functions are developed.

3. The dissertation develops the models of analysis for prediction and
estimation of parameters of reliability of several technical systems which are
structurally reserved. In this case we have possibility of immediate and gradual failure
and ideal and continuous control.

4. The dissertation develops the models of analysis for prediction and
estimation of parameters of reliability of several technical systems which are
temporally reserved. In this case we have possibility of immediate and gradual failure
and ideal and continuous control

5. The results of dissertation are recommended to be used in the scientific and
designing organizations, because the parameters of reliability of technical systems
must be chosen at the initial stage of projection and these parameters guarantee the

maximal trustworthiness of results.

©obgdEo300L doGomswo Fobss@lbo sdmdggybgdgmmos
badgbogdm LEsEogddo:
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