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AHHOTauusA. B naHHON craThe NMPOBEIEH aHAIM3 MOKa3aTelel CTPYKTYPHOW HAJeKHOCTH Ha
OCHOBE JIOTHKO-BEPOSTHOCTHOTO H HEYETKO-BO3MOJKHOCTHOTO IMOAXOJOB UL MPOCTEHmmx
HepasnoxkuMEIX I1-ceTeil ¢ ”HBEpCHBIMU dIIEMEHTaMU.
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TYpHOU HaJIe)KHOCTH.

Paviov A.N. Study of the simplest indecomposable P- networks with the inverse elements.
Abstract. The article is devoted to indexes analysis of structural reliability based on the
logical-probabilistic and fuzzy-possibilistic approaches for the simplest indecomposable
P-networks with the inverse elements.

Keywords: monotone and nonmonotone structures, P-networks, index of structural reliability.

Cpenu 3a7a4 aHaIM3a CTPYKTYPHON AMHAMUKH CJIOKHBIX TEXHUYECKUX
cucteM (CTC) ocoboe MecTo 3aHUMAIOT 3a7jaud CTPYKTYPHOTO aHaln3a
CHCTEM, KOTOpBIC, KaK IMPaBUIIO, CBOAATCS K MOCTPOCHHUIO COOTBETCTBYIO-
IIUX CTPYKTYPHBIX (YHKIMH IyTeM OPTOTOHAIM3AaLUM (QYHKIHH anreOpsl
noruku (OAJ]) u 3amerieHneM orudeckux apryMeHToB B GAJI BeposTHO-
CTSMH MX HCTHHHOCTH, JIOTHYECKHX OIEPALA COOTBETCTBYIOIIUMH apHQ-
MeTH4YecKuMH. B paborax [2—4] mccienoBaHne HAAEKHOCTH, >KUBYUIECTH,
0€301MacHOCTH CHUCTEM OCYLIECTBIISUIOCH C HPUMEHEHHEM MOHOTOHHBIX
®AJL. Tem He Mmenee, B mpaktuke uccienopanusi CTC BcTpedaroTcst ciry-
Yay, KOTJa JIOTH4ecKass (yHKIH, ONUCHIBAIONIas CLeHApHi peKoHpUrypa-
un cTpykTypsl CTC, ABnsieTcs HEeMOHOTOHHOM.

B pabore [1] paccMoTpeHbl Ba THITA HEMOHOTOHHBIX DAJL

K nepsomy tumy otHocst ®AJI, koTopble B COKpAIIEHHOW TU3HIOHK-
TUBHO-HOpMasbHOH (opme (JJH®D) npeacraBuMsbl B ciieayroleM BUe:

SO, x5 e x,)=( \/Zk)V(VZk) s

keM kel
rae \/ Z, — KOHBIOHKIMH, COAEPKAMME X, ; \/Z, — KOHBIOHKIIUH, HE
keM kel
cofepKalye X, ¥ X, .
Ko Bropomy Tuny otnocstcss ®AJI, kotopeie B cokpameHHoi JTHD
MPEICTaBUMBI B CIEAYIOIIEM BUJIE:
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S %y, 0 x,)=(vZIVIVZINV(VZ)
keM keN kel

rac \/Zk — KOHBIOHKIINU, COACPIKAIIUC )_Cl 5 \/Zk — KOHBIOHKIIWHU, CO-
keM keN

JepKalMe X, ; \/Z, — KOHBIOHKIIUH, HE COJEPXKAIIUE X, M X, .
keL

HemonoToHHBIE TorHYeckne QyHKIUHM NEPBOTO THIIA MOXHO MPUBECTH
K MOHOTOHHBIM ITyT€M 3aMEHBI MHBEPCHBIX IEPEMEHHBIX CIIETYIOMINM 00-
pasoMm:

V=X

Ipu srom P(y,)=1-P(x,).

Jna npocteix crpykryp (II-cereit, H-cereit) [5, 6], koTopsle MOXHO
ornucath MOHOTOHHBIMU DAJI, BBEIeHO MOHSATHE T€HOMa CTPYKTYPBI, TIpei-
CTaBJIAIONIEr0 CO00Il BEKTOpP, KOMIOHEHTaMH KOTOPOTO SIBISIOTCS KO H-
LUEHTHI TOJIMHOMA OTKAa3a CTPYKTYPHI, COCTAaBICHHOW M3 OJHOPOIHBIX dJIe-
MEHTOB. ['€HOM CTPYKTypBI XpaHHT B cebe pa3iIMuHbIe CBOHCTBA CTPYKTYp-
Horo moctpoeHnss CTC M NO3BOJNISET BBIYMCINTH WHTETPAJIbHBIC OLECHKU
otkaza (HamexxHoctr) CTC mms cimydast OTHOPOTHON CTPYKTYPHI (CTPYKTY-
pa COCTOHT U3 OJHOPOAHBIX 3JIEMEHTOB) IO (hOpPMYyIIe

Y 1 1 1
E)uuup(Z):(ZDZza ...,Zn)-(z’ g, ,m) s

JUIsL Cllydasi HSOAHOPOJHOM CTPYKTYphl — 110 hopmyIie

_ 11 1
FHCO}.‘[HGP(Z):(ZI’ZZD "'9%}1).(55 2_2) "')7

) ! b
tiae ¥ =(X» Xys-s X,) — TCHOM CTPYKTYPBL.

Bo MHOrmX ciydasx OCHOBHas mpoOjeMa NpH OLEHKE Ha/leKHOCTH,
6e3omacaoctr CTC cBsi3aHa ¢ MOMyYeHHEM OOBEKTUBHBIX CTATHCTHUYECKIX
JIAaHHBIX O 0€30TKa3HOCTH 3JIEMEHTOB, CTaTHCTHUYECKas MHQpopManus o Ko-
TOPBIX MPUHIWIHATBHO HE MOXET OBITh JJOCTATOYHOM Ul CTaHIAPTHOU
0o0paboTku (BBHAY Majoro oobema BEIOOpKH). B 3TOM ciydyae mocTpouth
cuenapuii pekoHpurypanun CTC u coorBercTByromryto emy ®AJl MoxHO,
OJHAaKO OLCHUTHL BEPOATHOCTHL pe€ajin3alilui TOro0 WJIW MHOI'0 HETAaTUBHOI'O
coObITUSI Henb3s. B TakoM ciydae ObLIO OBI TOJIE3HO HCIIONIB30BATH MEPY
BO3MOXKHOCTH TOTO WJIM MHOTO COOBITHSI, KOTOpasi OpHEHTHPOBaHa HA HC-
CJIe/IOBaHUE HEIOONPEJICNICHHBIX cToXacTHdeckux o0bekroB [7]. Torma B
YCIIOBUSIX HEYETKO-BO3MOXKHOCTHOrO onucanus cTpykrypbl CTC [5] renom
CTPYKTYPBI MTO3BOJISIET ONPEACINTh BO3MOKHOCTh OTKa3a (Ha/jeXHOH pabo-
TBI) CHCTEMBI JUISl OAHOPOAHON CTPYKTYPHI IO (hopMmyIie
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E)uuopsox (/%) =1- M
rac ﬂ* — pCIICHUEC YpaBHCHHUA
X Xos o 2) (s 75 s )" = 1=t

Ecmu B ctpykrypy (I1-cets, H-ceTp) BBeCTH 311€MEHTHI, ONUCHIBAEMBIE
HeMoHOTOHHbIMU DPAJI (Hampumep, X, — HMHBEPCHBINA 3JIEMEHT), TO B 1ie-

JIOM Takasi CTpyKTypa OyZIeTr mpeacraBieHa HeMoHOTOHHOH DAJI mepBoro
trna. [IpoBeieM HCCIeI0BaHUs IPOCTEHIINX Hepas3aokumblx [1-ceteir I,

I} B ciydasx HadM4YMs ¥ OTCYTCTBHS DJIEMEHTOB C HEMOHOTOHHOH DAJI

(puc. 1). IlonmHom oTkaza st cTpykTypsl I') 6e3 MHBepcHOro ajaemMeHTa
(puc. 1, @) MeeT MOJIMHOM OTKa3a
1(4,-9,) =9,9,
C MHBEPCHBIM 3JIEMEHTOM — ITOJIMHOM OTKa3a
I,(4,,9,) =9, — 4,4, -

IMosmHOM OTKa3a [utst CTPYKTYpsl 1) (puc. 1, 6) COOTBETCTBEHHO MMe-

eT BUJ
1(99,) =9 + 4 = 019, ¥ Ti(4,,9,) =1= ¢, + 4,9, -

ITon ofHOPOMHOCTEIO MOHOTOHHBIX CTPYKTYp OylleM noapa3yMmeBaTh
OJIMHAKOBYIO BEpPOATHOCTH WM BO3MOXKHOCTH OTKa3a BCEX BJIEMEHTOB
q,=q,=9q, W =M =4 . nd CTPyKTYp C HHBEPCHBIMH 3JIEMEHTAMH 101
OJHOPOJHOCTBIO CTPYKTYypbl HOHMMaeM ¢, =1-¢q, q,=q, u =1-u,
M, = M . ]I ONHOPOJHBIX CTPYKTYpP COOTBETCTBYIOIIUE MOJIMHOMBI OTKAa3a
MIpHBe/IeHBI Ha pHC. 1.

qZ

2

2g-gq
]?l
l-g+q*
q-4°
a 6
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Puc. 1. Ilpocteitmue I1-cetu.

JIJ11 HEMOHOTOHHBIX CTPYKTYp B IOJIMHOME OTKa3a (HAaAEKHOCTH) IO-
SIBJISIETCSI CBOOO/IHBIN 4JIeH, paBHbId 1. B CBSI3M ¢ 3TUM TeHOM CTPYKTYpBI
OylieM onpenenaTh 4epe3 BEeKTop

X=X X5 Xos 5 XD s
IIpUYEM ¥, e{O, 1}. Torma TEHOMBI TPUBEACHHBIX CTPYKTYp (puc. 1)
UMEIOT BUJT
;?1 =(0, 0, 1), ;?2 =0, 1 -1,
Z;=0,2, -1, z,=(1, -1 1).
[IpousBeneM BBIYKCICHHE HWHTETPANGHBIX IOKa3aTelel OTKas3a pac-

CMAaTPUBAEMBIX CTPYKTYP:

~ 1 1
Emmp(l])=(ﬂ(o>}(1,7(2> ---,Zn)'(l, E’ gs .

Fioep () =0.167, F  (¥;)=0.667, F, . (¥,)=02833,

- 1 1
E-lconﬂop(xl):(ZOa Z]a Zza '~~9Zn)'(1’ E’ 2_23

F;(co;mop (/?2) = 025 > F;-iCO,ElHOp (23) = 075 > F;-ICO}Z[HOp (/?4) = 075 .
[TomuHOMBI OTKa3a (HAIACKHOCTH) MOHOTOHHBIX CTPYKTYpP MpE/ICTaB-
10T coboit MoHoTOHHBIE QyHKIHH 7(0)=0, 7(1)=1. JIna HEMOHOTOH-

. L)T =0.333,
n+1

1
, =) 7=025,
2

HBIX CTPYKTYp (puc. 1) monuHOM OTKa3a (HaIEe)KHOCTH) SBISETCS HEMOHO-
TOHHOU (yHk1umei, B 3tom ciaydae 7,(0)=0, 7,(1)=0 (cm. puc. 1, a), a
7,(0)=1, T,(1) =1 (cm. puc. 1, 6).

Brruncieniie BO3MOXHOCTH OTKa3a OJJHOPOJHOM CTPYKTYpBI OCYIECT-
BIIsIETCA IO (hopMyJie HEYEeTKOTO WHTErpaja Mo Mepe BO3MOXKHOCTH [5]:

F:)}.IH()p, BO3 = J. T(IL[)OG = Sup min{a$G(Ha)} >
[0.1] a€l0,1]
e H, ={uel0,1]:T(u) = a} .
Jl71s1 MOHOTOHHBIX OJHOPOIHBIX CTPYKTYp B KaueCTBE MEpbl BO3MOXK-
HOCTH NIIpE€AJIara€Tcs NCIOJIb30BATh BEIPAKECHNE

G(Ha)=rrg}l§§a{1—ﬂ}-

Torma WHTETPaTBHBIN TTOKA3aTeIb BO3MOXKHOCTH OTKa3a OMPEeIIAeTCs
CIIEIYIOIINM 00pa3oM:

F;),E[HDP. BO3 (;?) = 1_ /u* H
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rae M. — pelieHne ypaBHeHUs

(Zo’ le Zz: '-'5;{”)'(13 /u*a lu*z’ cees /u*n)T :1_/u* .
I'padmueckast nHTEpIIpETANNS HAXOKACHHS WHTErPajJbHOTO MOKa3aTe-
JIs BO3MOXKHOCTHU OTKa3a MPEACTaBIeHa Ha pUC. 2.
JIJ1s1 HEMOHOTOHHBIX OJIHOPOJIHBIX CTPYKTYP (pHC. 2) B KauecTBE Mephl
BO3MO)KHOCTH IIPEUIaraeTcs NCIOIb30BaTh BEIPAXKEHHE

G(H,)= max |D

B

rae |D| — mepa JleGera.

- - GiHg)

o
ha

o

=

=

=

1.0

) s

N 7 //f/// —
-
W \Hg

Puc. 2. I'padrraeckast ”HTEpIpeTanus HAX0XKAEHHUST HHTETPATBHOTO TOKA3aTelIst
BO3MOXXHOCTH OTKa3a (HaJIe)KHOCTH) MOHOTOHHBIX OJJTHOPOJIHBIX CTPYKTYD.

T Tip)

I'padmaeckast nHTEpHIpEeTanNs HAXOKACHUS WHTETPaIbHOTO MOKa3aTe-
JIs1 BO3MOXKHOCTH OTKa3a B JAHHOM CJIydae IPEeCTaBlIcHa Ha puc. 3.
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GiHg) r—

T T T T

Puc. 3. I'padrraeckast vHTEpIpeTanust HAXOXKAECHHUS HHTETPATBHOTO MOKA3aTelst
BO3MOKHOCTH OTKa3a (HaIe)KHOCTH) HEMOHOTOHHBIX OJHOPOJHBIX CTPYKTYP.

WHrerpanbpHble MOKa3aTeNd BO3MOXKHOCTU OTKasza JUJIsl OJIHOPOJHBIX
CTPYKTYp, IPUBEJIEHHBIX Ha pUC. |, UMEIOT CIAEAYIONTNE 3HAUCHUS:
F o 5o (1) = 0.382, F, (x,)=0.236,

JTHOP. BO3
F:)HHOP,BO3(ZS):0'618D F (/?4):0764

OJIHOp. BO3
[IpousBeaeM pacyeT MHTErPAIBHBIX MMOKA3aTeNeH BOZMOXKHOCTH OTKa-
3a JUIL HEOJAHOPOHBIX CTPYKTYP (CM. puc. 1).
Bocnone3yemcs chnenyromieit popmyoi

F;(eou.sos(T/‘(/ul’/uZ)) = J._[ (T/'(lu]’lu2)°Gl)oG2 .
0.1
Pacuer nns nepBoil CTpyKTYpBI:
Fregn s (Tt 1) = [[ (T (14,12 G) 0 G, =

[0.1]
= [ (| T 1)2G)= G, =0382;
[0,1] [0,1]
M

T (4, 11,)oG, =1— i = , TaK KaKk (4 (i, =1—u';
[GI,.I] I+ u,
2

B oG, =1-4 =0382, tak kak —2— =1— 4 = 1 =0.618.
o 11 44 1+ 4,

Pacuert 151 BTOpOIA CTPYKTYPHI:

*

Tpyasl CIUUPAH. 2009. Bein. 10. ISBN 2078-9181 (ney.), ISSN 2078-9599 (oHnaiin)
SPIIRAS Proceedings. 2009. Issue 10. ISBN 2078-9181 (print), ISSN 2078-9599 (online)
90 www.proceedings.spiiras.nw.ru



E—xcoq.soz(n(ﬂl’ﬂZ)) = J:[ (T, (4, 14,) 2 Gy) o G, =

[0.1]
= [ (| n,1)2G)G, =0.382;
[0,1]1 [0,1]
.U
J T )26, = i =

[0.1] 2
2

oG, =1-u, =0.382, tak xax -=1-u, = 1, =0.618.
ot ’ 1+ 4 o

Pacuer nnst TpeTheit CTPYKTYpHI:

P non T 1)) = [[ (T3 (1, 18,)0 G)) 0 G, =

[0.1]
= [ (] T(.1)°G)oG, = 0618

[0.1] [0,1]

f T}(,ulnuz)oGl :1_/11* =

[0.1]

* *
» TAK KaK Lo, = th Uy = [ ;

*

, TAK KaK L+, — L, =1—u';
24 P Y ) M

* l * *
oG, =1—- 12, = 0.618, Tax kak —— =1 — 1 = 1 = 0.382.
[0.1] 2- M, 2- My

Pacuert st ueTBepTON CTPYKTYPHI:
F;!eou.sox(]:l(/u]s,uz)) = J.J. (n(ﬂl,ﬂz)OGl)cGz =

[0.,1]
= J. (J. T;;(/Ll]a/’lz)oGl)oGz 20618,

[0,1] [0,1]

* 1 * * *
j T, (4, 1) Gy = 14 :ﬁ’ TaK KaKk 1=ty + g p, = 4ty

[0,1] 2

1 * * *
I °G, =1-p, =0.618, Tax kax 1 - =1-44 = u, =0.382.
[0,1] 2-u, 2-u,

Pe3ynbraThl MpOBEAEHHBIX BBIYMCICHUHN IS OAHOPOJIHBIX M HEOJHO-
POJHBIX MOHOTOHHBIX (HEMOHOTOHHBIX) CTPYKTYp (CM. pHc. 1) cBeZeHBI B
TabmuIy.

PesynbTarsl BbIYHCICHHI

Howmep BeposiTHOCTHas olieHKa Bo3Mo)kHOCTHas OLieHKa
CTPYKTYPBI OpHoposiHast HeonHoponHas OpHoponHas HeonHoponHas
1 0.333 0.25 0.382 0.382
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2 0.167 0.25 0.236 0.382
3 0.667 0.75 0.618 0.618
4 0.833 0.75 0.764 0.618

3akimouenue. [locne npoBeneHns UccnegOBaHUN MPOCTEUITUX HEpa3-
TOXUMEIX [1-ceTeit MOYKHO CIeNaTh CIEAYIONINE BBIBOIBL.

1. Ucnons3yemsble B padorax [2—4] BEpOSTHOCTHBIE MHTETPAIbHBIC
OIICHKH TS CTPYKTYP C HEOJAHOPOTHBIMH 3JICMEHTAMH HE UYBCT-
BHUTENBHBI TIPH BBEICHUH B CTPYKTYPY WHBEPCHBIX SJIEMEHTOB,
ONMCHIBaEMbIX HEMOHOTOHHBIMU DAJL.

2. [pemnokeHHBIE OIEHKH BEPOSTHOCTHBIC OJHOPOIHBIE W BO3-
MO>KHOCTHBIE OIHOPOJHBIE (HEOTHOPOIHBIC), €-0AHOH €FopoHbL
pearupyioT Ha BBEJCHHE MHBEPCHBIX AJIEMEHTOB, a TaKXKe MOKa-
3BIBAIOT AMAINIA30H U3MEHEHHS MHTErPAIbHBIX MOKa3aTeneif oTka-
3a CTPYKTYPBL.

HccrnenoBanusi, BBINOJIHEHHBIC MO NAHHOH TEMAaTHKE, IPOBOIMINCH
npu  ¢uHaHcoBoii  moanepxke POOU  (rpanter 07-07-00169a,
08-08—00403a, 09—07—00066a, 08—08—00346a), OTneneHNUsS HAHOTEXHOIIO-
ruii 1 nHQopMarmoHHbIX TexHomorui PAH (mpoext NeO-2.3/03)
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PE®EPAT

Ilasnos A.H. UccnenoBanue mnpocredmmx Hepasdnoxumbix Il-cereii c
HHBEPCHBLIMH dJIEeMEHTAMHU.

AHanu3 CTPYKTYpHOH HaJeXHOCTH CIOXHBIX TexHmueckux cucreM (CTC)
OCYIIECTBIISICTCS C MICHONIB30BaHUEM CTPYKTYPHBIX (ByHKIUIH, HOCTPOCHHBIX ITyTEM
oproroHanm3anui GyHkuuit anre6per noruku (OAJI) U 3aMelICHHEM JIOTHYUECKHX
aprymeHToB B ®AJI BepOosATHOCTAMM UX UCTUHHOCTH, JIOTUYECKUX ONEpaLuil cooT-
BETCTBYIOIMMHU apudpmeTrndeckuMu. DAJI MOKeT HOCUTh KaK MOHOTOHHBIH, TaKk U
HEMOHOTOHHBIH Xxapaktep. Hemonoronnsie ®AJI MOTyT OBITH ABYX THUIIOB.

K nepBomy tuny otnocar ®AJl, y KOTOpBIX €CTh KOHBIOHKIIMH B COKpaIll€H-
HOW TU3BIOHKTUBHO-HOpMaibHOH (opme (JJHD), comepxkamme XoTst Obl OAWH MH-
BEpCHBIN AJIEMEHT, MIPH 3TOM NPSIMOU 371eMEeHT AJis uHBepcHoro B JIH® He BcTpeua-
eTcsl.

Ko Bropomy Tumy otHocsatca @AJL, y koTopsix B cokpaiienHoi JJHD BcTpe-
YalOTCs KOHBIOHKIUH, COJEpXKAIIUe WHBEPCHbIE IEMEHTHI, COAEpXKAIe IpSIMbIe
3JIEMEHTHI.

JInsi MOHOTOHHBIX CTPYKTyp paHee BBEJICHO IOHSATHE TE€HOMa CTPYKTYpHI,
MPEICTABIAIONIEr0 cO00i BEKTOP, KOMIIOHEHTAMU KOTOPOTO SBISIOTCA K03 duim-
SHTHl TOJMHOMA OTKa3a CTPYKTYPHI, COCTABICHHOW W3 OHOPOAHBIX 3JIEMEHTOB.
I'eHOM CTPYKTYpBHI XpaHUT B ce0e pa3INIHbIe CBOWCTBA CTPYKTYPHOTO MOCTPOCHHS
CTC u no3BojsieT BBIYMCIUTh WHTETPabHBbIE BEPOATHOCTHBIE U BO3MOXKHOCTHBIE
oumeHkn otka3a (HagexHoctH) CTC kak miust ciydas OJHOPOXHOHM CTPYKTYpHI
(cTpyKTypa COCTOUT U3 OJHOPOJHBIX IEMEHTOB), TAK U JUIA CIydas HEOAHOPOIHOM
CTPYKTYPBI.

Ecnu B cTpykTypy BBECTH MHBEPCHBIE JJIEMEHTHI, TO B IIEJIOM TaKas CTPYKTY-
pa Oynet mpencrasieHa HeMOHOTOHHOW PAJI mepBoro tuma. {1 HEMOHOTOHHBIX
CTPYKTYp BBEJICHO MOHATHE T€HOMa CTPYKTYPHI M ONPE/IeNICHB HHTETPalIbHBIE BEPO-
SITHOCTHBIE ¥ BO3MOXKHOCTHBIE OIEHKM OTKa3a (HaJeKHOCTH) OAHOPOTHBIX M HEOJI-
Hopozanbix CTC.

IpuBoxsTCS pe3yabTaThl UCCIENOBAHMS IIPOCTEHIINX HEPa3I0KUMBIX Iapal-
JIeTIbHO-TIOCTIeIOBATENbHBIX CceTeBbIX CTpyKTyp (II-cereif) B cimywasx Hamuuus U
OTCYTCTBHSI UHBEPCHBIX 3JIEMEHTOB.

Tax BEpOSATHOCTHBIE MHTETPANIbHBIE OIIEHKH JUIS CTPYKTYP C HEOJHOPOAHBIMU
3JIeMEHTaMU HE UyBCTBUTENILHBI Ha BBEJECHHE B CTPYKTYPY MHBEPCHBIX 3JIEMEHTOB.
[IpemnokeHHBIE BEPOATHOCTHBIE OLIEHKN OJHOPOAHBIX CTPYKTYP M BO3MO>KHOCTHEIE
OLIEHKH OTHOPOJHBIX (HEOJHOPOAHBIX) CTPYKTYpP PEarnpyioT Ha HaJIWYUE B CTPYK-
Type HHBEPCHBIX JJIEMEHTOB, a TaKXKe I0Ka3blBAIOT JHANA30H M3MEHEHUS HHTE-
rpabHBIX TTOKa3aTeNel oTkasa (HaaexxHocTH) cTpykrypbl CTC.
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SUMMARY

Pavilov A.N. Study of the simplest indecomposable P- networks with the
inverse elements.

Analysis of the structural reliability of complex technical systems
(STS) is performed using structural functions, built by orthogonalization
functions of the algebra of logic (FAL) and the substitution of logical argu-
ments in the FAL probabilities of their truth, logical operations correspond-
ing arithmetic. FAL can be both monotonic and nonmonotonic. Non-
monotone FAL can be of two types. The first type includes FAL, which
have a conjunction in join-reduced normal form (DNF), containing at least
one inverse elements, with a direct entry for the inversion in DNF is not
found.

The second type consists FAL, which have an abbreviated DNF con-
junctions containing inverted elements, ballot papers straight elements.

For monotone structures previously the concept of genome structure
has been introduced, which is a vector whose components are the coeffi-
cients of the polynomial-out structure, consisting of homogeneous elements.
The genome structure keeps in his various properties of the structural con-
struction of the STS and allows us to calculate the integral possibilistic and
probabilistic assessment of failure (reliability) for the case of STS as a ho-
mogeneous structure (structure consists of homogeneous elements) as well
as in the case of heterogeneous structure.

If the structure to introduce inverse elements, in general, this structure
will be presented nonmonotonic FAL first type. For nonmonotone patterns
the concept of genome structure has been introduced and the integral possi-
bilistic and probabilistic assessment of failure (reliability) of homogeneous
and heterogeneous STS have been determined.

The results of investigation of the simplest indecomposable-parallel
networks (P-networks) in cases of presence and absence of inverse elements
are given.

So the probability integral estimates for structures with inhomogeneous
elements are not sensitive to the introduction of the structure in-versnyh
elements. The proposed probabilistic assessment of homogeneous structures
and possibilistic assessments homogeneous (heterogeneous) structures react
to the presence in the structure of inverse elements, and also show the range
of variation of integrated indicators of failure (reliability), the structure of
STS.
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