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UMUTALIMOHHOE MOJAEJINPOBAHMUE B 3ABAYHAX
OLLEHKU HALEXXHOCTHU OTKA30YCTOMNYUBDIX
3JZIEKTPOHHbIX CPEACTB

MpeanpusaTus OTEYeCTBEHHOW PaavoNpPOMbILLIEHHOCTH, 3aHUMaloLLMecs pa3paboTkon 1 npon3BoACTBOM
3/1EKTPOHHBIX CPEeACTB (3C) Ans KOCMN4ECKNX annapartos (KA), cTankmsaioTcs ¢ npobnemamu obecrie-
yeHusi Ha#eXHoCTH, 1, B Nnepsylo 04epesb, 6esoTkazHocTu. O6 ITOM CBUAETE/bCTBYIOT Kkak oTkasbl npu
rnposeneHnn rpuemMo-caaTo4HbIX ucnbiTaHusi 9C, Tak v aBapuuy npu akcrunyaraumm KA. OpHovi 13 nNpu4nH
TaKoi CUTyaLmn SBISIETCS NPUMEeHeHne ycTapeBLUmX Y HETOYHBIX MEeTOLO0B OLIEeHKN HanexXHOCTH 3C KA Ha
aTane rnpoeKkTupoBaHus, rae 3aKk/1afbIBaeTCs Ta HaAexHoCTb, KoTopas 6yaer peanu3osaHa npv n3rotos-
IeHUn W MOAAEPXMBATLCS NPY SKCrTyaraumny.

C apyroii CTOPOHbI, UCMOJ/Ib30BaHNE «HVDKHUX» OLIEHOK rokasaresne 6e30TKa3HOCT MOXET MpUBecTH K
CHUXEHWIO KOHKYPEHTOCMOCOGHOCTH AC KA, Tak kak B 3TOM cJy4ae A/ [10BbILLEHNST HAAEeXHOCTHN Heobo-
CHOBAHHO MCMOMb3YIOT pas/iniHbie [OMOJIHATE IbHbIE crocobbl, 4TO BEAEeT K YXYALEHNIO 3KOHOMUYECKMX,
maccorabapuTHbIX U PYrux nokazarenes. [103ToMy MoBbiLLEeHNe TOYHOCTH pacyeTHOM OLEeHKU HaAeXHOCTH
3C KA ¢ MTeNbHbIMU CPOKamMy aKTUBHOIO CyLiecTBOBaHus, ocobeHHo A 3C, B KOTOPbIX A/ obecnedye-
HUS HAZAEXHOCTU UCIMOb3YIOTCSH U pe3epsupoBaHne, u pekoH@urypaums, BseTcs aKkTyasibHOM 3apaqven.

KnmoyeBble CI0Ba: HafleXHOCTb, /IeKTPOHHbIE cpeacTsa, 0TKa3oyCTON4MBOCTD, UMUTALMNOHHOE MOAEN-
poBaHue.

Pe3epBHpOBaHHE — O{HO U3 OCHOBHBIX cpencTB 0becreueH s 3alaHHOTO ypOBHS HaJIEKHOCTH €
IpM HEIOCTATOYHO HAJEKHBIX €r0 cocrarbix gacTax (CY). Ilens pe3epBUpPOBAHHA — obecneuuTh
6e3orkasHocTh JC B LEIOM, T.e. COXPAaHHUTb €T0 paboTOCIIOCOOHOCTB, KOT/a BOSHHK OTKa3 OJJHOM HJIH
geckonpkux CU. Hapsmy ¢ «TpaJuliOHHbIMY pe3epBUPOBAaHUEM ITyTEM BBCACHUA JOTIOJHUTEIBHBIX
(pe3epBHbIX) CY NPUMEHSIOT H [pyTHe BHJIBI Pe3ePBHPOBAHUA. Cpenu HEX BPEMEHHOE PE3ePBHPOBA-
aue (C UCTIONB30BaHUEM PE3EPBOB BpeMeHH), HHPOPMAIIMOHHOES pesepBHpOBaHKE (C HCTIONB30BAHNCM
pe3epBOB uHbopManuy), QyHKIHOHATEHOE pe3epBUpOBaHHUE, PU KOTOPOM HCTIONB3YeTCsl Coco0-
gocTh CU BBINOIHATH AONOTHUTEIBHEIC GyHKIMH WIHA cnoco6uocth DC nepepacnpenciiTh GbyHKIUA
mexay CU, Harpy304HOE pe3epBHPOBAHHC, TIpH KOTOPOM HCIOJIB3YCTCA crioco6HOCTh BOCIIPUHMMATD
JIOTIOJTHUTENbHBIE HarPy3KH CBEPX HOMHMHATBHBIX, @ TAKXKE CIOCOOHOCTH AC nmepepacnpeneaTh Ha-
rpy3ku Mexay CH [1].

OpHUM K3 CIOCO00B NPaKTHYECKOH pean3aii pe3epBUPOBaHNs, OCHOBAHHOTO Ha croco6rocta 9C
nepepacrpenenaTh QyHKIMA (WM HArpy3KH) MEXITY CY, siBrsieTcst peKoHHTypaltus ero CTpYKTypE! npu
oTKa3ax. IIpu MCIOIb30BAaHUU TAKOTO pe3epBHPOBAHKS BOSHUKACT npo0iema OLECHKH 3¢ eKTHBHOCTH




WMUTALLMOHHOE MOAEJINPOBAHME B SAAAYAX OLLEHKU HAZEXXHOCTH
OTKA30YCTOM4YUBbIX 3JIEKTPOHHbIX CPEACTB

TM08 peKOH(DUTYPALMH, TO €CTh HEOOXOAUMO OLIEHUTH, HA CKOJILKO B KOMIMYECTBEHHOM HCUHCIIE-
pcaw mokaszarenu HajgexHoctu JC.

ac Hanu4Hs peKoH(Urypauuit CTpyKTyphl B Xoae ¢pyHKuuoHupoBanus DC Ui OLIEHKH HAIEK-
#200X0IMMO YYUTHIBaTh HE TOJIBKO BO3MOXKHBIE KOMOMHALMU pabOTaOIUX U HE PabOTaIONIMX
sosen nepuoaa GyHKUMOHUPOBAHMS, HO M IOCJIEN0BAaTEIbHOCTh X OTKa30B. DTO 00YCIOBICHO
. =m0 mpu otkase ogHUX CY MOryT M3MEHATBCS PeXUMBI pabOTHl JIPYTHX, a, CIIEA0BATEIBHO, H UX
- AKH HaJIXKHOCTH [2].

X CTy9aeB OOMISTIPUHATHIC METO/bI AHATHTUYECKHUX PAacueTOB (METOAbI MUHUMAJIBHBIX Iy TEH/
¥ 3p.) MaTIONPHUroaHsL. [ OLIeHKH IoKa3aTesnel HaIe)KHOCTH aHAIMTHYECKUM METOZI0M MOXKET
WOCTPOSHA MaTeMaTHYeCcKas MOJIENb, YYUTHIBAIOMIAS CTPYKTYPHYIO H30BITOYHOCTD U BO3MOXKHBIE
oTxa30B ¥ pekoHurypamuii IC ¢ BEpOITHOCTIMHU KaXXK0T0 U3 HUX. Takas MOJIEIb CTPOUTCS
TEOpEMBI ITOJIHOM BEPOATHOCTH M U1l MAKCUMAJIbHOM aJICKBaTHOCTH JOJDKHA YYUTHIBATh BCE
cueHapuy QyHKIIMOHUPOBAHMS, IPU KOTOPBIX cOXpaHseTcs paboTocnocodbnocTs DC. B npo-
Cay=ae pesyibTarhl pacyera OyzieT 3aBeIoMO MPUOIKCHHBIMH.

) B2 MPaKTHKE IpHU 0O0JIBIIOM KOJHMYECTBE B3aUMOCBSI3aHHBIX KOMIIOHEHTOB M Pa3HOOOPa3HBIX
ax pexoH(Urypaiuii BHIIOIHUTH JaHHOE TPeOOBaHUE NPHU MOCTPOSCHUH MAaTEMAaTHIECKON MO-
§Ee CI0KHO M3-32 HETIOMEPHO OOJIBIIOr0 KOJMYECTBA BAPUAHTOB, TOITOMY OOBIYHO BBOZST PSII
ssii, TIO3BOJIAIOIIUX MOTYYUTh «HU)KHIOIO» OLIEHKY HAJCKHOCTH.

SEPEATHBOH AaHATTMTHYECKOMY METOMY SBJIAETCS METO UMHTALHOHHOTO MoAearpoBaHus. OHAKO
sswe MOZIEIH, €€ Bepu(HKaIMs U IPOBEICHHE HMUTAIIMOHHOTO SKCIIEPUMEHTA SBIISIOTCS CIIOXK-
JCTATOYHO JUTUTENILHBIMH ONIepalsiMH, TPEOYIOLIMMH BBICOKOH KBAJTM(DUKAIIMH HCCIICIOBATEIIS.
ssMe HIMHTAIMOHHOTO MOJZICIMPOBAHUS NIO3BOJISCT IOJIyYHUTh OIICHKY ITOKa3aTesei HaIe)kKHOCTH
2% 3C ¢ BBICOKO# TOYHOCTBIO 32 CUET aIeKBATHOTO OMHCAHHS €T0 CTPYKTYPHI H AITOPHTMOB PEKOH-
1. OCcHOBHas CIIO)KHOCTh IPUMEHEHHSI 9TOT0 METO/Ia 3aKJIF0YAETCs HE CTOJIBKO B IIOCTPOCHUH
2§ MOJENH, CKOJBKO B € BepU(HKAIMU I NOATBEPXKACHHS NPaBHIBHOCTH IOTYYEHHBIX

7% Ha YHHBEPCAJIBHOCTh HTOTO METOHA HMCCIIEJOBAHHUSA, €ro NPUMEHEHHE I pacdeTa
MCTH HE HOCHUT CHCTEMHOIO XapakTepa, HEMHOTOYHCIICEHHbIE CTAaThU MO JAHHOW TEMaTHKE
*sHBl H ONUCHIBAIOT IOCTPOCHUE MOJENeN 111 KOHKpeTHBIX cTpyKTyp OC [3, 4]. OTO npuBo-
% ®=00X0IMMOCTH MHOTOKPAaTHOTO OBTOPEHUS pa3paboTKU JOCTATOYHO CXOXKUX MEXKIY co00i
spew manexHocTH DC cpeAcTBaMU pa3iIUYHBIX A3BIKOB MporpaMMupoBaHus. CyliecTByIOmue
1 B 0071aCTH UIMUTAIUOHHOTO MOZICIMPOBAHUS HAJIEKHOCTH CIIOXKHBIX CUCTEM OTHOCSTCS
scam TexHHYecKoro oocmyxuBanus [S]. [nsg pemeHus 3THUX 3a/1a4 CO3aHbl U CIICIHATH3U-
mporpaMMHbIe IPOAYKTHI (HanpuMmep, cuctema AvSim+ komnanuu Isograph) ¢ HaGopamu
)& ¥ VHHBEpCAJIbHBIE S3bIKM MOJIETMPOBaHUs (HAalpUMep, IUPOKO M3BECTHBIN A3bIKk GPSS
OMMCHIBATh JOCTAaTOYHO CJIOXKHBIE 10 CTpyKType cuctemsl 3UII [6]), mo3Bonsrommue
7% MOISIHPOBAHHE CHCTEMBI TEXHHYECKOTO OOCTY)KHUBAaHHUSA U OLEHUTH €€ 3PPEKTHBHOCTE.
mpHMEHCHHE JJa)ke THOKMX, Ha IePBbIH B3IV, I3bIKOB HMHUTALIMOHHOTO MOIETHPOBAHHUS HE
CYIIECTBEHHO YIPOCTUTH 3aJjady MOCTPOCHUs U Bepuukanuu moaenu IC co CIOKHBIM
TMOM PEKOHQUTYpaLHH.
pemenns nof00HBIX 3a1a4 Oblna paspaborana cucrema ACOHUKA-K-POC, no3sonstomas
% mozenu pekoHpurypupyembix C U3 «CTaHIAPTHBIX» JIEMEHTOB, 110 aHAJIOTHH C TeM, Kak
S% MOICJH CUCTEM MaccoBoro obcyxuBanus B s3bike GPSS. Cucrema (cMm. puc. 1) BKiarogaer
IIISTOP S3bIKa, HHCTPYMEHTHI BEpH(PHUKALIUU MOZIEIIH, CPECTBA POBEACHHS HMUTAIIHOHHBIX
=#TOB B 00pabOTKH UX pPE3yIbTaTOB.
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|distribution Dis_D (4e-5):
distribution Dis_D_hran (5e-5):
'distribution Dis_D_vost (const 24);
distribution Dis_vnFail (4e-5);

|knot D1

| €

|| state: Fail, Work, pFail, Wait:
‘mode: Normal;

| startState: Work;

| startMode: Normal;

| | cntriMode: unDistribution;

|tableDistribution:

| |Noxrmal |
|work | Dis_DI
|wait |Dis_D_hran]|
pFail |Dis_D_vost;

Puc. 1. Cucrema ACOHMKA-K-P2C. VinTepdeiic monb3oBarell

Jlyist OTIMCAHAS MOZEIIeH 6bL1 pa3paboTaH CrIeIMATM3APOBAHHBIH A3bIK OMMCAHIA OTKA30B peKoHpUTYpH-
PYEMBIX IEKTPOHHBIX CPEIICTB (BXOIHO¥M A3BIK CHCTEMBI ACOHMKA-K-PDC). SI3bIK 1103BOJIAET OMUCATE
OT/IETTHHO KaX/Iblii KOMIIOHEHT AC yepe3 €ro CIHUCOK COCTOSHMIL M PSKUMOB, 2 TAKKE HHTCHCHBHOCTH
TIEPEXO/I0B MEXK/LY COCTOSTHUAMM. B COOTBETCTBHM C CEMAHTHKOH sA3blka MOZIEIE Ka)K10r0 KOMIIOHEHT2
B HEKOTOPOM CTENCHH (OKMBET CcBOEi! KM3HBIO», TO €CTh TOCIE Hadalla HMMTAIMOHHOTO SKCIICPUMCHTA
JUISt KAX/IOTO KOMIIOHEHTa OMPE/IENsIeTCs BpEMA, KOTOpPOE OH POBEZIET B CTAPTOBOM COCTOSIHUH U J1ajiee
ero COCTOSHUS HAYMHAOT H3MEHSATECSA B COOTBETCTBUH ¢ ero omcanueM [7].

B kauecTBe IpUMepa PaCCMOTPHUM 3a/1ady pacdera 610Ka TEIEMETPHH (BT), KOTOpBIA BXOIUT B CO-
craB GOpPTOBOTO MHTETPUPOBAHHOIO BBIYMCIUTEIBHOTO KOMILICKCA, (BMIBK) npenHa3Ha4eHHOro JUIA
JCIIOJB30BAHMS B OKOJIO3EMHOM KOCMIYECKOM IIPOCTPAHCTBE B COCTABE GOPTOBBIX BBIYUCIHMTEIBHBIX
ceteii KocMugecKoro anmapara. Jins oGecriedenns TPeOOBaHHI IO HaleKHOCTH, HCXOZ 13 CTPYKTYPHBIX
ocobernocreil BT, Obuta pazpaboTana cxema pe3epBUPOBAHHS 1 AITOPHTM pexoHpuUrypanuiu.

BT sBisieTcst CIOMKHBIM H3[IEIMEM, COACPKAIIIM gonpmoe urcno CH, 00beIMHEHHbIX B pe3epBUpOBaH-
HbIe IPyTIIIbI HA HECKONBKUX YPOBHIX pasykpynsenusi. BT cocTouT 13 2-X KOMIUIEKTOB MOtyJieii. OtHOTHII-
HbIe MOJYJIU PacIOJIOKECHBI Ha OIHOI sTYEHiKe, HO MUTAKOTCS OT pasIiHBIX HMCTOYHUKOB DJIEKTPOIHEPTHH.
ET uMeeT JOKATbHBIA KOHTYP Pe3epBUPOBAHMA LA ToA/IepKaHus aBTOHOMHOTO yHKIIHOHUPOBAHMS
HEe3aBHCHMO OT pab0TOCIIOCOOHOCTH ocranpHoil yactu BUBK. DTOT KOHTYp HMECT 4 cTyneHHu pe3epBu-
pOBaH¥sA ¥ MPE/CTABIICH Ha PUC. 2. '
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Puc. 2. JlokansHbIH KOHTYp pe3epBupoBanus bT

{3eayeT OTMETHTB, YTO IS [IENI0YEK KOMIIOHEHTOB BHYTPH MIPSIMOYTOJIEHUKOB (CM. PHC. 2) OTKa3 JIio-
Sr0 KOMIIOHEHTA B KoM U3 HUX (kpome MKC) uinn ga)ce HECKOIBKHX KOMIIOHEHTOB HE MIPUBOIMT K
SeEEOMY OTKa3y BCeil IIETOYKH, TIOCKOJIBKY, €CITH TaKHe 5Ke KOMIIOHEHTHI OCTaI0TCs PaboTOCIOCOOHBIMH
% 2=ajOTHYHOH LIETIOUKE, TO 3TH OTKa3bl MOTYT ApHPOBAaThCs ANIapaTHO-MPOrPAMMHBIMHU CPEICTBAMU
waseoro BT 6e3 y4acTus BHEIIHETO ynpaBiieHHs (IIPY yCIOBUH, YTO MUTaHUE MOIaHO Ha 00€ IeTI0YKH) H,
waswm oOpasom, BT ocraercs nonHOCTEI0 paboTOCIOCOOHBIM.

Moxynu TeneMeTpUuU NOIYKOMILIEKTOB A u b (cM. puc. 2) QyHKIHMOHUPYIOT CIEAYIONHMM 00pa3oM:
- moayas MIIC(A) obecriedrBaeT MUTaHUE CIEAYIOMUX FPYIIT MOIYJICH:
- moxynb MM(A) + monyns MMXS8(A);
- 2 rpynmnsl moxyneid MKIIC(A);
- 11 rpynn monyneit MVYII2(A), npudem kaxasiii Moxyins MYTI2(A) cBsi3aH 1o LENsIM MATAHKS
© aaEwM U3 u3MepuTensHbIX Monyneid MIIT32(A), MITA64(A), MITLI80(A), MITH32(A).

- maxbiit w3 1Byx monyneit MKIIC(A) cBs3an GyHKIIMOHATIBHO C TPYIIIIOH H3MEPUTEIBHBIX MOIY/ICH:
woayas MKIIC1(A) cazan ¢ tpems moxymsimu MIIT32(A) (rpynna 1 m3MepuTeNnbHBIX MOIYJNEH Ha
puc. 3), aByms moayisimu MITI80(A) (rpynmna 3 u3MepHUTENbHBIX MOIYJIEH Ha PUC. 3) M OHUM MOZYJIEM
MITH32(A) (rpynmna 4 u3MepUTEIbHBIX MOYINIEH Ha puc. 3);

- moayns MKIIC2(A) cBsazan ¢ nsyms Mmopyiasimu MITT32(A) (rpynna 1 u3amMepHuTeNnbHBIX MOAYJICH Ha
pc. 3), onauM moxynem MITA64(A) (rpynna 2 ©3MepHTEIBbHBIX MOIYJIEH Ha pUC. 3) M IByMS MOIYJIIMH
MITLISO(A) (rpynma 3 u3MepHTENbHBIX MOAYJIEH Ha puc. 3).

- asanornyHo moxyns MIIC(B) obecrieunBaeT muTaHUEM TaKUE XK€ MOIYJIH MOJTYKOMIUIEKTa b.

- mpu otkase Moxyist MIIC(A) oTK/II09al0TCs BCE MOAYIIH TOJYKOMIUIEKTa A, TIEPEYHCIICHHBIE BBINIE,
» = paborty Brioyaercs moxyins MIIC(B) u Bce momynu nomykomiuiexra b.

- mpu otkasze moayined MM(A) umn MMXS8(A) B pabory Brmodatorcs moxyins MIIC(B) u Bce momynu
soayxomiuiekta b, mogymu MM(B) 1 MMX8(b) HaunHaOT QyHKIIMOHUPOBATH BMECTO OTKJIFOYEHHBIX
woayneint MM(A) u MMX8(A).

- mpu otka3se oxHoro u3 moxayinei MKIIC(A) B paboty Bxmovarorcs moayias MKIIC(B) u Bce Mmomynu
moaykomiuiekTa b, kpome namepurensHbix Moaynei u moaynei MVYII2, ceszannsix ¢ mogynem MKIIC(B),
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COOTBETCTBYIOIMM HcnpaBHoMy Moaymo MKIIC(A). BmecTo 0Tka3aBIIero MOy MKIIC(A) u cBs-
3aHHOI C HAM LIETIOYKH M3MEPHUTEIIBHBIX MOIYJEH C COOTBETCTBYIOIMMHA UM MOIYIIMU MVII2(A) Ha-
upHaeT GpyHkimonnposars Moxyas MKIIC(b) u cBs3aHHas ¢ HUM LETI0YKA H3MCPHTCIBHBIX MoJyJied U
monyneir MYTI2(B).

- IpH OTKa3e ofHoro U3 Moxyneit MYTI2(A) nim OHOTO U3 H3MEPHUTEIbHBIX MOJIyJIEH OTYKOMILIEKTa
A B paboTy BKJIIOYAOTCS CIIEAYIOIHE MOTYIIH: MIIC(B), MM(B), MMXZ8(5), MKIIC1(B), MKIIC2(B),
M3MepHUTENbHBIA MOIYIIb IOTyKOMILUIEKTa b BMeCTe CO CBOMM MOZYIIeM MVTI2, cOOTBETCTBYIOIIHE OT-
Ka3aBIIEMy MOYJIIO MOTYKOMIUIEKTa A. Bce ocTanbHbIe H3MEPUTETBHBIE MOYIIH H COOTBETCTBYIOIIHC
uM Momynu MVII2 nonykommiiekTa b 0CTaroTCs B BHIKIIOYEHHOM COCTOSHHH. BMecTo oTKa3aBILEro
Moyt MYTI2(A) WM H3MEPUTEIBHOTO MOTYJIsl IOMYKOMILICKTa A HaYHHAIOT (YHKIMOHMPOBATH CO-
OTBETCTBYIOIIMH H3MEPHUTENBHBINA MOTYITh TIOTYKOMILICKTa b 1 CBSI3aHHBIN C HUM IO IIMTaHUIO MOAYIb
MVII2(b).

CrpykrypHas cxema HajexxHocTH BT, cooTBeTCTBYIOMAs STUM yCIOBHAM (yHKIMOHMPOBAHUS, TIPH-
BEJICHA Ha pHC. 3.

17 MIIC (A) MM (A) J——liMMX 8(A)
HanpsokeHust
nuranns  Tpymal
MIIC (b) MM (b) HMMX 8(b)

MKIICI(A) MVII2(A) I—l MIIT32(A) MVTI 2(A) H M]’IT32(A) MVII2(A) MIIT32(A)

I'pyrma 1 T'pymnna 2 I'pynma 3

MVIT 2M MIIT32(B) MYVYTI 2(B) mﬂT 32(B) MVII 2(]LH MIIT 32(B)

MKIIC1(B)

MVII2(A) H MITLI80(A) MVII12(A) H MITLI80(A) MVII2(A) HﬁlHﬁ(A)

I'pynna 4 Tpynna 5 I'pyrma 6

MVII 2(b) H MIIL80(B) MVIT 2(B)H MITLI80(B) MVTI 2(B) Hﬁmaz(s)

MVII 2(A) MIIT 32(A) MVII 2(A) H]HT 32(A) MVII 2(A) MIIA 64(A)

MKIIC2(A)

Ipynma 7 I'pynna 8 I'pynna 9

MVII 2(B) H MIIT 32(B) MVII 2(BHMHT 32(B) MVII 2(B) HMI’IA 64(B)

MKIIC 2(B)

MVYTI2(A) H MITLI80(A) MVIl 2(A)WHT32(A)

Ipynma 10 Ipynna 11

MVYII2(B) HHTUSO(B) MVl 2(B)4H7 MIIT32(B) i

Puc. 3. CTpykTypHas cxeMa HajiexHoCTH BT

Onucanue moxayieit BT Ha BXOTHOM s3bIKE CUCTEMBI ACOHUKA-K-POC siBnsieTcsa 10CTATOYHO IIPO-
CTBIM, T.K. BCE OHH SIBIISIOTCS HEBOCCTAHABIMBAEMBIMH H MPOCTO PAabOTAlOT /10 OTKa3a, v JHIIb A
MOJLyJIe# TIOTyKOMIUIEKTa b €CThb /1Ba pexuma: oKuIaHus (xpaHeHus ) ¥ paboTsl. Takoii mporecc MOXKHO
IIPEJICTABHTH B BUJIE AMarpaMMBl, PHBEICHHON Ha PHC. 4.

IIJ'I}I «DJIEMEHTAPHBIX» KOMIIOHCHTOB MOZEIIMPYETCS MepeXo U3 COCTOSIHHA B COCTOSIHME 4€pe3 3a-
KOHBI pacrpeacICeHus. Hepexo,u B JIpyro€ COCTOSIHHE C TEM XKC PEXHUMOM XapaKTEPHU3yCTCsA HCKOTOpOﬁ
IUIOTHOCTBIO BEPOSITHOCTH BO BPEMCHH. IInotHOCTH B q)OpMaJ]BHOﬁ MOJICIM 3a1aeTCs 4epe3 3aKOH pac-
peaeneHus BpEMEHN HaX0XICHNA KOMIIOHEHTA B KaXXJIOM COCTOSAHHH.
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[varpamma nepexogos
KOMMOHEHTOB nonykomnnekTa A

|o CocTosHust -
ary )
F (B=
fest |
s T

Pabora

I9WUXE d

- [ivarpamma nepexogos
KOMIMOHEHTOB nonykomnnekta b
| CocTosHus

laeloged

Pabora
©
§ \\ CobbiTne
é | | h pexoHdu-
| rypauuu
/
XpaHeHue

Puc. 4. JlnarpamMmsl iepexonoB moxysiei BT

I'Iepexo,u U3 COCTOSAHHUA B COCTOSHHUE TAKXKE MOXKET HpOHSOf/'ITPI B pe3ybTare KaKOTO-THO0 COOBITHS
B MOJICIIH. Hpnqu Nepexo] MO0 HHTCHCUBHOCTU HE MOXET U3MEHHUTH PEXHUMA, U3MEHSETCS TOJILKO CO-
crosHue. CoOBITHE XK€ MOXKET NIEPEBECCTH KOMIIOHCHT B JIIOG}’IO napy «pexuM-COCTOSHHE). CemaHTHKa
Cl'aH}IapTHOﬁ MOJICIIM KOMIIOHEHTA IIPEANOJIAaraet, YTo IepBOE€ COCTOSHUE — 3TO COCTOSIHHUE OTKa3sa, u3

HETO IIEpeX0o B APYro€ COCTOAHUEC HEBO3MOKEH.

(Dopmanbnax MOZE€JIb KOMIIOHEHTA BBIIVIAIUT HECKOJIBKO Oomee I'POMO3IKO, HO, HECMOTpS Ha 3TO, J10-

CTaTO4HO IIPOCTa U JIOTHUYHA:

knot MMX8 B
{
state: Fail, Work;
mode: Normal,Wait;
startState: Work;
startMode: Wait;
cntrIMode: unDistribution;
tableDistribution:
[Normal | Wait |
Work | Dis MMX8|Dis MMX8 Wait;
tableStateChange:
Normal |Wait
Work |Fail
|

|Fail ;

HpI/IBeZIeHHOC OIMMCAHHUC SABJIICTCA YHUBEPCAIBHBIM M COCTOUT U3 CIEAYIOIIUX OJIOKOB:
- state <CIIMCOK BO3MOKHBIX COCTOSTHHI KOMIIOHEHTa>;
- mode <CIHCOK BO3MOXXHBIX PEXHMMOB KOMIIOHEHTa~>,

- startState <crapToBoe cocTOosIHHE>;
- startMode <cTapToBbIii pexum>;

- entriIMode <mapametp, onpeaensIONmMii THIT KOMIIOHEHTA (JIEMEHTAPHbIH HIH COCTABHOM)>;
- tableDistribution <Tabmvua pacripe/ie/ieH it BpeMEHH HAXOXkK/ICHHS B KAXKIOH Tape (PEKHUM; COCTOSHHE)>;
- tableStateChange <ra6nuia HanpassieHuit EPEXOI0B U3 KAXK/IO0H Naphl (PEKHM; COCTOSHIE)>.
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TakuM 006Pa3oM, «TEKCTOBAs» MOJENb OJHO3HAIHO ONMHCHIBACT BHI JMarpamMMbl EPEXOIOB, MPE-
CTaBJICHHO} Ha pUC. 4.

B 1aHHO# MOJIE HCIIONB3yeTCs SKCIOHEHIHAIBHOE PACTIPEaCIICHHE, IOSTOMY HET HeOOXOAUMOCTH
B y4eTe MpebLAYyIINX COCTOSHUN KOMIIOHEHTa, OZTHAKO B 061eM ciydae IpeayCMOTPEHa BO3MOXKHOCTD
ydeTa [yTH JJIs IPYTUX THIIOB PacTpe/e/ICHHUS. Takue Mozeny onucansl B [7].

OGbeIMHEHNe KOMIOHEHTOB B €IMHYI0 MOJC/Ib IPOBOAUTCA ITyTEM HCTIONb30BaHUsI KOMIIOHEHTOB
Gosee BHICOKOTO YPOBHs pasykpynHenus. Tak, B Ka4€CTBE 3TOTO MOXCT HCIIONB30BaThCS JIN0O0 yCIIOB-
HOe 0603HaYeHHE IPYIIIbl KOMIIOHEHTOB, BXOIAIINX B PE3EPB, 6o ommcanue DC B nenom. I'pymma
KOMIIOHEHTOB OIPEAEIIAETCS aHATOTHYHO OTACIbHOMY KOMIIOHCHTY, HO €€ COCTOSIHME OTIpeJIeiseTCs
HE pacTIpe/ie/IeHreM, a Kak QyHKIHs OT COCTOSHHSA IpyThX KOMITOHEHTOB. IIp¥ 9TOM B YCIIOBHE OTKa3a
IPYIIIIBEI MOXKET OBITH BKIIIOUEH KaK 3JIEMEHTAPHBIA KOMIIOHEHT, TaK U IpyTia KOMIIOHCHTOB. HimeHHO 1715
5TOTO BHELIHE KOMIIOHEHT, OMHCHIBAIOLIMIA IPYTITY, XapaKTepPU3UPYeTCs TAKAMH HKE napameTpamMu, Kak
¥ 2JIEMEHTaPHBIA — COCTOSHUE H PEXUM pa6otsI [8].

IIpu nocrpoerny Moznenu BT nocraro4Ho yI06HO 0OBEAMHATH B TPYIIIEI KOMIOHCHTEI M3 MOTyKOM-
rekta A u B, KOTOpEIE Pe3epBUpYIOT ApYT Apyra. Jlis OnmuCaHHA KpPUTEPHEB OTKa3a HCIOJIb3YIOTCS
JIOTHKO-MaTeMaTHYeCKUe OIepayy HaJl COCTOSHUAMHU KOMIIOHEHTOB. B 061mieM cirydae 9T0 MOXKET OBITh
BBIYMCIIMTEbHAS IPOLIEypa CO CBOMMH JIOKaIbHBIMH H 106aTbHBIMHA TIEPEMEHHBIMH, [IUKJIaMH U BET-
prnenusmu. B ciydae sxe mozenu BT 1ocTaro4Ho HCTIOIb30BATh HeOOBIINE BEIPKEHHUS HAJl COCTOSHUAMU
KOMITOHEHTOB. Pe3ylIbTaT Takoro BEIPaXKEHMS TOJDKCH OBITH paBeH «1», eciy rpynna paborocrocobHa,
1 «O» B ciydae ee oTkasa. Jlns mo0oi 13 pe3epBHPOBAHHBIX TPYIII HAUCATH TAKOE BEIPAKEHUE HE CO-
cTaBisieT Tpyaa. IIpEMep Takoro BRIPaXKEHHS IIPHBEJICH HIDKC:

function FunctGroup2
{
return (MPS_A&MUP2 2 A &MPT32 2 A)|( MPS_B&MUP2_2_B&MPT32_2_B);
35

I1p¥ BEIYMCIICHHH COCTOSHUS HMEHA KOMIIOHEHTOB 3aMEHSIOTCA « 1», eclii KOMIIOHEHT HE B COCTOSHHA
oTKa3a (TepBOM yKa3aHHOM B CITHCKC cocTosiHmit), 1 «0» B MPOTHBOIOJIOKHOM CIIydac. Taxxe MOXXHO
HCITIONIb30BaTh CIEAYIONIYIO 3allKCh: K1 _1:Work. OtoTr omeparop BO3Bpamiact «1», ecimu KOMIIOHCHT
Haxomutcs B coctosauu « Work» 1 «0» s Jro6oro apyroro cocrosaus. TakuM 00pa3oM, JaHHOE BBbI-
pakeHHe OCTAETCs PABHBIM «1» JI0 TEX MOP, TI0Ka OCTAOTCA pab0oTOCIIOCOOHBIMU KOMIIOHEHTBI XOTA ObI
B OJJHOM TIOJTyKOMILIEKTE.

Jlist onmMcaHus MOAKIIOUEHNS] PE3ePBHBIX KOMIIOHCHTOB 1 OTKJIFOUEHHSI OCHOBHBIX HCIIOJIb3YETCs
CrienMaIM3HpOBaHHAs KOHCTPYKIHs switch_event. Ta KOHCTPYKIMS IIPEACTABIAET COOOi napy «ycio-
BHE peKoH(UTypaluy — JACHCTBUE pexondurypanun». s onucanus JeHCTBHSL PEKOHpUTYpaliK
WMCIIONB3YIOTCS ONEPATOPbl CMEHbI COCTOSHHMA M CMEHBI PEXIMA. B ycnosuun peKOH(HUIypaIiH TAKKe
HCTIONB3YIOTCA JIOTUKO-MaTeMaTHIECKHE ONeparyy Hajl COCTOAHIAMH KOMIIOHEHTOB B MOJI€JIH, OTHAKO

U1 yTIPOLLCHHSA 3a/129H GBUTH 10GABJIEHBI OIIEPATOPHI OIPE/IECHNs MOMEHTA NIEPEX0/1a KOMITOHEHTA 13
COCTOSHUS B cocTosHme. [UIs OMcaHus peKoHpUIypaLui BHyTPH BT Heo6X0auMO CO3aTh JOCTaTOYHO
MHOTO JIeHCTBHiT peKOHQUIypAIluH, HO OHH SBJISIOTCS AOMOTHCHUEM JpYT npyra. Kaxxoe u3 nedcTBUM
ONMCHIBAET PEKOH(HUIYpAIHMIO PU OTKA3€ OXHOTO KOMIOHEHTA, 109TOMY BKJIIOYaeT B cebs BCEro He-
CKOJIBKO feiicTBHil. [IpuMep OIHO#M U3 TaKHX KOHCTPYKIUI NPUBEICH HIKC:

switch_Event MUP_1_A_FAIL (->MUP2_I_A:Fail|->MPT32_1_A:Fail)

{
set_ mode (MPS_B:Normal);
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set_ mode(MM_B:Normal);

set_ mode(MMXS8 B:Normal);
set_ mode(MKPS1 B:Normal);
set_ mode(MKPS2 B:Normal);
set mode(MUP2_1 B:Normal);
set mode(MPT32 1 B:Normal);
|5

B 1aHHOM NpUMeEpE YCIIOBHEM Hayala peKOH(HUIypaluy SBISETCs nepexol KoMnoneHTa MYTI2 umm
sommonenTa MIIT32 B cocrosHue oTKa3a. JlelicTBHEM SABISETCS H3MEHEHHE PEXKUMOB TEX KOMIIOHEHTOB,
SOTOpBIE TOJDKHBI BKIIFOYMTHCS B paboTy B COOTBETCTBHHU C ONUCAHUEM: 3TO OOIIHME KOMIIOHEHTHI 10~
aysomiuiekTa b B pesepBHas rpymnmna s 0TKa3aBIIMX KOMIOHEHTOB. COCTaBHTh OCTAJIbHBIC JEHCTBHS
pesoH(Urypalyy M0 aHaJOTUH C 9TUM HE MPE/ICTaBIIIeT 0CO00ro Tpysa, Tak KaKk OHU MOIHOCTBIO I10-
STOPSAIOT OnMcaHue CTpykTypsl BT.

Tlocne nporpaMMHpOBaHKs oNHMCcaHus popMalIbHOM MozieNTy HeoOXoMuMa ee Bepr(UKaLKsl, TaK KaK, He
BOITBEPAMB a/IEKBaTHOCTB 3alIPOrPaMMHUPOBAaHHBIX AJITOPUTMOB PEKOH(UTypalluy U KDUTEPUEB OTKA30B,
@535 OBITh YBEPEHHBIM, YTO PE3YJIbTAaThl MOAEIMPOBAHUS OyIyT JOCTOBEPHBIMH.

Ha HavanbHOM 3Tane 11 Bepr(UKaLUH HCIOIB30BAMCh PE3Y/IbTaThl pacueTa BEpPOSTHOCTH 0e30T-
w2350# paboThl (Pj), MOMYYEHHBIE [0 CIEAYIOMIEH MaTeMaTHIECKON MOIEITH:

A

PET(t) e A(‘a) +2A’M‘(3)J. }VB(X)I e— A(a)t 'Ppes(l)(t_r)dt, (l)

i=1

e A 45y — MHTEHCHBHOCTb OTK230B BCEX MOZYJIEH IIOTyKOMILIEKTa A, HAXOISIIUXCS BO BKIIOYEHHOM
COCTOSIHHY; 1 — HOMEp CLEHapus PeKOH(UTypaliH, COOTBETCTBYIOIIET0 OTKa3y B MOMEHT BPEMEHH T
I-T0 MOJIyJIsl M3 TIONYKOMIUIEKTA A; Az 5y — MHTEHCHBHOCTB OTKa30B i-TO MOMYJISl IOMYKOMILIEKTa A BO
SETHOYEHHOM COCTOSIHMM; A ) — HHTEHCHBHOCTB OTKa30B BCEX MOMTYIIEH TIOMTYKOMILIEKTa A, HAXOIAIIMXCS
& BBIKJIFOYCHHOM COCTOSIHUY; P, ;) — BBP pe3epBupoBaHHO# CHCTEMBI MOZyIIeH TENEMETPUH 32 BPEMs
L. mocje OTKa3a B MOMEHT BPEMEHH T 1-T0 MOIYJIS MOIyKOMIUIEKTa A, IPH YCIIOBUH YTO O MOMEHTA T
BCe MOJIYJIH MoTyKoMIulekTa b ObuIn McTipaBHEIL.

Mozens (1) umeeT psag orpaHHYEHHI, B YJaCTHOCTH IIPU €€ BBIBOAE OBLIO MPHUHSATO, YTO MOJY-
SOMIUIEKT b 10JkeH OBITH MOJHOCTBIO MCIPABEH IS 3aMEHbI JI000T0 0TKa3aBIIEr0 MOIYJIS I10-
AVKOMILIEKTa A, OTHAKO B PeaIbHOCTHU TpebyeTcs QYyHKIIMOHHPOBAHUE TOIBKO TEX Y3JI0B, KOTOPHIE
HEMOoCPEeACTBEHHO BKIIIOYAIOTCS B pabOTYy B COOTBETCTBUY CO CLIEHApUEM PEKOH(GUTYPAIUH U JIHIIb
0IMH U3 ciieHapHeB TpebyeT nonHoyHKIMOHaIbHOro KoMiiekta b — otkaz MIIC(A), B To Bpems
¥aK OCTaJIbHBIE JIOIYCKAKOT BO3MOXXHOCTh OTKa3a 4aCTH KOMIIOHEHTOB mnoiykomiiekra b. Kpome
toro, (1) yuuteiBaet pexoHpurypamnuio BT Tonbko npu nepBoM oTkase, a J000H MOCIeTy U
oTKa3 cuMTaeTcs oTkazoM Bcer BT, 4To Takke HE COOTBETCTBYET peallbHOMY alropuTMmy (yHK-
HHOHUPOBAHUS.

HecMOTps Ha 9TH OrpaHUYEHNs, OY4EBU/IHO, YTO 3HAYEHHUE Pp 1, TIONTYyYEHHOE B PE3yIbTaTe HMHTAIIMOHHO-
IO MOJICJIMPOBaHMs, HE MOXKET OBITh HIDKE paccuuTanHoro o mozaent (1). Kpome toro, ans Bepudukammn
sozenn B cucreMe ACOHUKA-K-POC npenycmoTpeHa 1 BO3MOXKHOCTb ITPOBEICHUS YIIPABISEMOT0 SKC-
nepuMeHTa. B 9ToM ciydae nonb30BaTelns caM ONpeAesieT HOCIeI0BaTeIbHOCTh OTKa30B KOMIIOHEHTOB
¥ KOHTPOJHUPYET COCTOSTHHE MOJIENH IOCIIe KaXAO0ro 0TKasa (puc. 5).
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b ACCHUKAK-PIC.

168131691
556
-1

Crapr StartSwitch

v = SwitchOn
SwitchOn swcramwno yany EL_2 pexiac RO
SwitchOn swcramwro ysny EL_1 pemac RO
B SwitchOn

¥
Crapr DrawTime

COCTORNME pexiatl Ra Hawano mara BPEMA CMEHE COCTOARUR

Normal 165863912

Puc. 5. Cucrema ACOHUKA-K-POC. Iporecc BepruduKaiiy MOLETH

| Mar oTnagku R 7 |
N ¥t
info-> Yacm casuHyTH Ha 330 uacos
info-> Yace cuCTeMsl BHCTaBJI€HHH Ha 3HaueHue 2988 uwacos
info-> UsmeHAeT coTosHue ysen Switcher
info-> ¥sny Switcher NpUCBOEHHO COCTOAHME sts
info-> Crapr StartSwitch
info-> BHNOMHMJIOCH YCJIOBMe COOHTHA SwitchOn
info-> SwitchOn smcTasmwio ysny EL_2 pexms RO
info-> SwitchOn smcTaBmwio ysny EL_1 pexsms R0
info-> BHMOJHMIOCH YCJIOBME COOHTUA SwitchOn
info-> Crapr DrawTime
info-> Tabmmuila COCTOSHMA CHUCTEMH MMOCJNe OKOHWaHMA mara SKCNepUMeHTa

info-> Mma ysna cocTroanne cocT. Ha Havajgo mara pexm pexyM Ha Hayano mara  BpeMs CMEeHH COCTOAHMA
info-> EL_1 Work Work Save Normal 19813522
info-> EL_2 Rezerv Rezerv Save Normal 81382895
info-> Switcher sts StW Normal Normal 3544
info-> RES Work Work Normal Normal =1
/ \
I\ Mar oTiamxu »8 1l

info-> ¥say EL_1 NpMCBOEHHO COCTOAHME Fail pexsm Work

info-> Crapr StartSwitch

info-> BEMONHMIOCH yCloBue cofurusa EL_1_fail

info-> EL_1_fail smcrasmno ysny EL_2 cocroaxne »1

info-> Crapr DrawTime

info-> Tabmmua COCTOSHMA CHMCTEME MOCJHe OKOHUAHMA mara 3KCnepyMeHTa

info-> Mma y=na cocToauue cocT. Ha Havayso mara pexim pexym Ha Havajyo mara  BpeMA CMEeHH COCTOAHMA

info-> EL_1 ¢ Fail Work Normal Save -1

Puc. 6. Cucrema ACOHUKA-K-PDC. Jlor-daiin ynpasiseMoro SKCIIepuMeHTa
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B ciy4ae HeCOOTBETCTBHS peaKIMK MOJEIH ONMCAaHUIO pa6oThl BT mouck onmbKn MoXHO OCYILIECTBUTh
TIpH TIOMOIIIY aHAI32 JIOT-(haiyia BBIOIHEHHS 1ara SKCIIePHMEHTa, B KOTOPOM COIEPKHUTCS HHMOPMALIHS
0 TOM, KaKHe YCIIOBUs KAKMX COOBITHI pEeKOH(MHTypaIiH ObLIM BBIIOTHEHBI H KAKHE HMEHHO JEHCTBHS C
KOMITOHEHTaMH MOJIeTH UMH Obu1H 1ipoBezieHsl. [Ipumep Takoro sor-gaiina npusesieH Ha puc. 6.

Tax xak cOOBITHS PEKOHOUIypaIMH OOBIYHO UMEIOT JOCTATOYHO MPOCTHIEC YCIOBHS M BBIIONHSIOT
HE TaK MHOTO JICHCTBHH, TO Ha OCHOBE 3TOrO JIOT-(haiilia U pacredyaTkyu COCTOSHUS KOMIIOHEHTOB 0 H
T0CJIC N3MEHEHHS MOXHO JIETKO ONPE/EIHTh HCTOYHHMK OMOOK U BHECTH KOPPEKTHBBI B IIPOTPaMMy
(Moznenp). OT™MeTHM, 9TO B 001IEM Cllydae BCETIa PEKOMEHIYeTCs BepH(UIMPOBaTh MOIEIb C Y9aCTHEM
CIELHMATMCTA, XOPOIIO 3HAIOIIET0 0OBEKT HCCIIEIOBAHMS H HE 3aHATOr0 HEMOCPEICTBEHHO B pa3paGoTKe
MOJIEJIH, T.K. 3TO CYIIECTBEHHO 00JIeryaeT npouecc BepudGuKamuy u Crnoco6CTByeT OBICTPOMY MOHCKY 1
YCTPaHEHHUIO OLIHOOK.

OnHako 1 BepuUIMpPOBaHHAs MOIEIh HE MOXKET AaTh «TOYHYIO» OIIEHKY BEPOSTHOCTH GE30TKA3HOI
paboThI (MK cpeiHel HapabOTKH) TaXke MPH 3HAYUTEIHHOM KOJHYECTBE BUPTYaIbHBIX 9KCIIEPUMEHTOB
(McnibITaHMi MOZIENH), TIO9TOMY ISl BBIYMCIISIEMBIX TTOKa3aTeleil HaqexHocTd B cucreme ACOHUKA -
K-POC paccuntbiBaeTcs N0BEpUTENBbHBIN HHTEPBA Ul AOBEPUTENHHOM BEPOSTHOCTH, 3a1aBacMOii
nonp3oBareneM. OYEBHIHO, YTO YBEIMYCHHE YHCIIA SKCIIEPUMEHTOB BENET K MOBBIIEHHIO TOYHOCTH
OLICHKH ITOKa3aTelel HafexkHoCTH uccienyemoro C. I'paduku, XxapakTepusyrolme CHIKEHHE OTHOCH-
TeIbHOH IMPHUHEI JOBEPUTENBHOTO HHTEPBANA ISl Py IPH yBEINYEHHH KOJTHYECTBA SKCIIEPHMCHTOB,
NpUBE/ICHBI Ha puC. 7.

Kon-go akcnep. 2
100000 (0-4630;.(2.4682)
10000 A(0.4483;0.4646)
1000 (0.4551;0.5069)
1001 . (0,4092;0,5713) 4
t ' -

Puc. 7. 3aBucuMocCTh IIMPHUHBI JOBEPUTEIIBHOTO HHTEpPBAJIa P, pr OT KOJIMYECTBA SKCIIEPUMEHTOB

[Tonyyennas B pesynabTaTe HMHTaIMOHHOTO MOJEIMPOBAHMS OLICHKA Py oxazanace Ha 17% BbIme
PE3YNIBTAaTOB AHAMTUYECKOrO pacyeTa 1mo moxenu (1), 9ro mo3Bonmiao moarBepauTsh 3G¢EeKTHBHOCTD
anroput™a pexongurypauun BT. Kpome Toro, mo coGpaHHO# B X01€ SKCIIEPUMEHTOB CTATHCTHKE Bpe-
MmeH 0TKa30B BT ObutM mMOCTpOEHBI 3aBHCUMOCTH Py (puc. 8) 1 HHTEHCHBHOCTH 0TKa30B (pHC. 9) oT

BPEMEHH.

Takue rpaduKy IpeACTaBIAIOT HHTEPEC TIPH HCCIIEAOBAHMAX HaIe)KHOCTH JC H II09TOMY BKIOYEHbI
B cOCTaB CepBHCHBIX QyHKImii cuctemsl ACOHUKA-K-POC.

Ennte o1HMM 110/1€3HBIM JOIIOHEHHEM K METOTy MMHTAIIHOHHOTO MOZEIMPOBAHHS, PEaTH30BaHHOMY
8 cucteMe ACOHUKA-K-POC, siBnsieTcss BO3MOXHOCTE c60pa CTaTMCTHK IO IPHYMHAM OTKA3a. JTO
T03BOJISIET NPOBECTH CPABHUTENIBHBIN aHAIN3 U BBIABUTH HE TONBKO HAUMEHEE HAJEKHBIE TPYIIIIBI
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Puc. 8. Cucrema ACOHHUKA-K-POC. I'padux 3aBHCUAMOCTH Py OT BPEMEHH
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Puc. 9. Cucrema ACOHUKA-K-POC. I'padux 3aBHCHMOCTH HHTEHCHBHOCTA OTKa30B OT BPEMEHHI

| KOMIIOHEHTOB, HO 1 Ha000pOT, OIpeaeNuTh COCTaBHBIC gqactu DC, ob6nananmue u36BITOUHON HA-
JeKHOCTBIO. TIpoBe/ICHHE OBTOPHAIX pacdeToB 1OC/IE¢ BHECCHHA Jp3MeHeHnil B MOZIENb JaeT BO3-
MOYKHOCTb OLEHHTH 3G exT d3THX H3MEHEHHH, U, TEM CaMBIM, onrumusuposarb DC 10 KPUTCPHIO

HaJACKHOCTH.

TakuMm 06pa3oM, B 3aKIIOICHHH MOXKHO KOHCTaTHpOBaTh, 9TO co37aHHBIH S3bIK ONMCAHUA mporuecca
peKoHpUrypaIuu AC mpH OTKa3axX ero KOMIOHCHTOB 1 IporpaMMHOe 00eCTIeCHHE IS paboThl C HUM
SBITSIOTCS 9 EKTHBHBIMH 1 IEPCTICKTHBHBIMH MHCTPYMEHTaMU HCCIIEJOBAHHS HaeXHOCTHU. IIpUMEHCHHC
crcremsl ACOHUKA-K-POC no3ossieT He TOJBKO HOBBICUTH TOYHOCTH PACYETOB 32 CICT aZIcKBaTHOTO

OIMCAHUSA CTPYKTYpPhI U aJITOPUTMOB pexoH(HIypanuu C, HO ¥ MPOBECTH UCCIIENOBAHMA, HarpasJICH-
HblEe HA ONTUMM3ALMIO MX CTPYKTYpBI C TOYIKH 3penns obecreyeH s HajeKHOCTH, HEMOCPEICTBEHHO

HIKeHEpaM-pa3paboTYnKaM, OT KOTOPBIX He TpebyeTcs IyOoKHuX 3HAHHI HA B 001aCTH UIMUTAIIMOHHOTO
MOJIETUPOBAHKS, HH B TCOPUHU HAJICKHOCTH.
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