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YK 681.326:519.613

B.1. XAXAHOB, A.B. XAXAHOBA, E.A. IUTBUHOBA

XapvKoecKuil HAWUOHATBLHBLIL YHUGEPCUMEM PAOUOINEKMPOHUKU, YKPauHa

AJITEBPO-JIOTUYECKH METO]I PEMOHTA BCTPOEHHOM NAMSTH SOC

IpennoxeH anredpo-I0rH4ecKUii METOJ ONTHMAaJIBbHOI'O BOCCTAHOBJICHHS Pab0TOCIIOCOOHOCTH NMaMTH, OCHOBAaHHBIH
Ha PEIICHUH 3a7a4M MOKPBITHS Ae(QEKTHBIX SUEEK PE3EPBHBIMH 3JIEMEHTAMH IyTEM HCIIOJIb30BaHUs anmnapata Oyi1eBoi
anre6pel. MeTox Mo3BOJIAET aBTOMATUYECKH BBIIOJIHATh BOCCTAHOBIICHHE PabOTOCHOCOOHOCTH 3JIEMEHTOB IAMSATH B
npouecce GyHKIMOHUPOBAHUS U MOXKET MMETh alNapaTHYIO WM IPOTPAMMHYIO BCTPOCHHYIO PEaM3alMIo, MpeCcTaB-
JIAIOIYI0 OO0 CEpBUCHBIN MOIYJIb UCIIPABICHHS 1e()EKTOB.

CHUCTEMA Ha KPUCTAJLJIE, BCTPOCHHAsA NMaMATDh, Z[e(l)eKTHBIﬁ 3JE€MEHT, BOCCTAHOBJ/ICHHE paﬁoTocnocoﬁ-

HOCTH

BBenenne
BI)I‘{I/ICJ'II/ITGJ'ILHaH H arnmnapaTtHas CJIOXHOCTb CO-

BPEMEHHBIX LHU(POBBIX CHCTEM Ha KpHUCTaIax
(System-on-Chip — SoC) xapaktepusyercs MHUILIHO-
HaMH SKBHBAJICHTHBIX BEHTHJICH M TpeOyeT co3maHus
U BHCAPCHHNA HOBBLIX BBICOKOYPOBHECBBIX TEeXHOJIOTUH
npoektupoBanusi — Electronic System Level (ESL)
Design, mogenmara — Transaction Level Modeling
(TLM) 1 BCTPOCHHOTO CEPBHCHOTO OOCIYXMBaHHS —
Infrastructure Intellectual Property (I-IP). D10 o3Ha-
JaeT, YTO IMOUCK OBICTPOJCHCTBYIOUIMX METOAOB H
cpeacts [1 - 17] mpuBoOuT Bcex HMcciemoBaTenei K
HEOOXOJIMMOCTH TIOBBIIIEHNS] YPOBHS aOCTpaKkIHH
Mozeinei  co3gaBaeMbIX — (DYHKUIMOHaJbHOCTEH —
Functional Intellectual Property (F-IP), BcTpauBae-
MBIX B KPHCTaUl. PBIHOK IPOrpaMMHBIX IPOIYKTOB
EDA yxe mpennaraeT MHCTPYMEHTHI sl aBTOMAaTH-
3alUd MPOLECCOB MOJENHHIAa M BepUDUKAUH YCT-
POWCTB CHCTEMHOTO ypPOBHS, HAaUMHAsA C KOMIMJIATO-
poB HDL-s3pikoB (C++, SystemC, SystemVerilog,
UML, SDL) [12] u 3akaHumBasi rpadu4ecKUMH 000-
noukamu (Simulink, LabView, Xilinx EDK). /lanubie
CPEIICTBA MO3BOJSIOT CO3JaBaTh MIPOEKTHI U3 CYIIECT-
BYIOIIMX OWOJMOTEYHBIX KOMIIOHEHTOB ITyTEM MHC-
nons3oBanust ESL-mammunra wu co3ganus TLM-

uurepdeiicoB [13, 14]. PeiHOoYHas mpHBIIEKATEIb-

HOCTh HMIUIEMEHTAllMM LU(POBOH CHCTEMBI B KpH-

cramn FPGA ompenensiercs: mpuMEHSHHEM CpaBHH-
TEJIbHO JICHIEBBIX YHUIIOB BMECTO YHHMBEPCAIbHBIX
MPOLECCOPOB, MaJIoil MOTPedJIIeMOl MOIIHOCTHIO,
rabapuTHBIMH pa3MepaMiy, Ka4eCTBEHHBIM M HaJeX-
HBIM BBIIOJHEHUEM OCHOBHBIX (YHKIHH, Onaromaps
BcrpoeHHoW [-IP-uH(pacTpykType, uTo sBisercs
AKTyaJIbHBIM B BCK MO6I/IJ1])H])IX BBIYHCIIUTCIIBHBIX
YCTPOMCTB.

[Ipobnema AMATHOCTHPOBAHUS M PEMOHTA HMaMATH
CBsI3aHA C TCH/ACHIHMEH Ha NMOCTOSHHOE yYMEHBIICHHE
IJIOIIAAN KpUCTaJlIa, OTBOAMMOM JJIsl OPUTHHAIBHON
u CTaH[lapTPI30BaHHOI>i JIOTUKH C OJHOBPCMEHHBIM
yBeJIMYEHHEM BCTPOEHHOW mamsTH. Kak mokasaHo Ha
puc. 1, yBeinuueHHe yAeIbHOTO Beca MaMsITH Ha KpH-
cTajuie MPUBOAUT K €€ IOJHOMY IOMHHHPOBAaHUIO
IUIsSL XpaHEeHHs JaHHBIX M TIporpaMm, kotopoe k 2014
roxy pocturHeT 94% [2]. DTo obecnedynT HE TOJIBKO
BBICOKOE OBICTPOJICHCTBUE BBIIOJHCHUS (PYHKIIHO-
HaJIbHOCTH, HO M THOKOCTb, CBOWCTBEHHYIO TMpO-
rpaMMHOMY MPOJYKTY B YacTH KOPPEKIUH OIIHNOOK
npoekTupoBaHusi. OCOOCHHOCTHIO 3JIEMEHTOB ITAMSITH
SBIISIETCS TOT (AKT, YTO B MPOIECCE UX U3TOTOBIICHUS
U JKCIUIyaTallud OTHEJbHbIE SYEUKHU MOJ BO3JAEHUCT-
BHEM HEUCHPABHOCTEH MOTYT BBIXOJIWUTH M3 COCTOS-
HUst paboTtocmocoOHOCTH. JJaHHOE 00CTOSITENHCTBO HE
BCETJa IMPUBOJUT MATPULY MaMITH K KPUTHYECKOMY

COCTOSHHUI, KOrJJa BOCCTaHOBJICHUC pa6OTOCH0006-

© B.M. Xaxanos, A.B. Xaxanosa, E.W. JIutBuHoBa
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HOCTH HeBO3MOXkHO. [ToaToMy nanee paccMaTpuBaet-
Cs Takoe TEXHMYECKOE COCTOSHHUE MaMsTH, Korjaa
CyMMapHO€ KOJINYECTBO AC(PEKTHBIX SUCEK HE Mpe-
BBIIIAET PE3EPBHBIX BO3MOXHOCTEH H3AENUs, Mpei-
HAa3HAYCHHBIX [JId pEMOHTA.

Ilenp wuccnemoBanusi — pa3paborka anredpo-
JIOTHYECKOT0 MeTOoJa IS AMArHOCTHPOBAHUS U pe-
MOHTa BCTPOCHHOW MaTpPUYHOM NaMSITH B peaJbHOM
Macitabe BpeMeHH.

3amaun: 1) aHAIM3 TEXHOJIOTMH CEPBHCHOIO 00-
cayxuBanus SoC; 2) pa3paboTka MEeTOa BCTPOCHHO-
IO CEPBUCHOrO OOCIIYy)KHBAaHHS HAa OCHOBE MaTpPHIIBI
NOKpBITHS; 3) Qopmanuzanus anredpo-I0ru4ecKoro

AL-meTozaa AJjisi peMOHTa BCTPOCHHOM NMaMsITH.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

O % Area
Memory

O % Area
Reused Logic

B % Area New
Logic
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Puc. 1. YaenbHblil Bec naMsTu Ha kpuctauie SoC

CoBpeMEHHbIE  TEXHOJOTMH  IPOCKTHPOBAHUS
IUGPOBEIX CHUCTEM Ha KpUCTAJUIaxX MpeIararT, Ha-
psany c co3zgaHueM (yHKIUMOHANbHBIX OiokoB F-IP,
pa3paboTKy cepBHCHbIX MoayJieir [-IP, opuenTupo-
BaHHBIX Ha KOMILUIEKCHOE pElIeHHE NpPoOJeMbl Kaye-
CTBA MPOEKTA U IOBBIIIEHNE BBIX0OAa TOAHON MPOAYK-
muu (Yield) B mpouecce mponsBoJcTBa, KOTOPOE OI-
penensieTcsi BHEAPEHHEM B KPHUCTALT CJIETYIONIUX
cepBucos [13]:

1) auarHocTMpoBaHWE OTKAa30B U AC(PEKTOB MyTeM
aHanu3a MHGOpMAalMH, IOJyYeHHOH Ha CTaguH Tec-
TUPOBAHUA W UCHOJB30BaHUA CIICIHAJIbHBIX METOLOB
BCTPOEHHOTO IIOMCKa HEUCIPaBHOCTEH Ha OCHOBE
cranaapra IEEE 1500 [9,15,17];

2) BoccraHoBieHHE paboTrocnocoOHOCTH (yHK-

IMUOHAJIBHBIX MOHyHeﬁ U IIaMsATH IIOCJIC (I)I/IKcaLII/II/I

OTPULATEIBLHOTO pPE3yJbTaTa TECTUPOBAHUS M OIpe-

JICNIeHnsT MecTa U Buaa JedeKra MpH BBITOJHECHUH
(ha3el TMArHOCTHPOBAHUS,

3) u3MepeHue OCHOBHBIX XapaKTEPUCTHK M Tapa-
METpOB (YHKUMOHMPOBAHMS H3ACIUS Ha OCHOBE
BCTPOCHHBIX CPEIACTB, MNO3BOJAOMIUX MPOU3BOAUTH
BPEMEHHBIE U BOJbT-aMIIEPHBIC NU3MEPEHNUS;

4) HajeXKHOCTh M OTKAa30yCTOWYHMBOCTH (yHK-
LUOHUPOBAHUS H3JCIUS B MPOIECCEe IKCILUTyaTallHH,
KOTOpas MOCTUTaeTcss auBepcuukanueil QyHKIHO-
HaJbHBIX OJIOKOB, WX OyOIMpOBaHMEM M BOCCTaHOB-
nenueM paborocrnocobHoctn SoC B peasbHOM Mac-

mradbe BpeMeHH.

MeToa AHATHOCTUPOBAHUSA U
PEeMOHTA MAMATH

[IpencraBieH TOYHBIM METOJ JUAarHOCTUPOBAHUS
U PEMOHTA DJIEMEHTOB IAaMITH C MOMOIIBI0 pe3epB-
HBIX 3JIEMEHTOB, KOTOPBIN IO3BOJIIET MOKPHITH MHO-
XKECTBO IE(PEKTHBIX SYeeK MUHHUMAJIbHO BO3MOXKHBIM
KOJIMYECTBOM I/I36]>ITO'-IHI)IX KOMIIOHCHTOB. MCTOD,
OpUEHTHPOBAaH Ha HMIUIEMEHTAlUI0 B UH(PPACTPYK-
Typy CEpBHCHOTO OOCIyXHBaHHS Al QyHKIMOHAIb-
HOCTH IMQPOBOH cUcTeMbl Ha Kpucramie. [Ipemso-
JKEHBI CTPYKTYpHUPOBaHHBIC pEIIECHUS M pealin3a-
WA METOJa TUATHOCTHPOBAHUS U PEMOHTA Ne(eKT-
HBIX sST9€eK MaTpuIbl mamsaTu [6 - 9, 14, 18].

B mpormecce mpom3BOACTBAa M OKCIUTyaTallMH JIFO-
OBIX BHJIOB IaMSATH HEOOXOIMMBI FapaHTHH €€ COOT-
BETCTBUA TCXHUYCCKUM YCIIOBUAM. HHH 9TOro npeay-
CMOTPEHO BHINOJIHEHHE TpeX mpouenyp: 1) Tectupo-
BaHUE MaMsTH, 3aKJIOYalonieecs B 10/a4e TECTOBBIX
BO3JEHCTBUM, OPUEHTUPOBAHHBIX Ha BBISIBICHHUE OI-
peneneHHpIx KimaccoB nedexrtos [1, 8]; 2) B cmyuae
BO3HHKHOBEHHS HEHCIPAaBHOCTH HEOOXOAMMa IOIOJ-
HUTEIbHAs IPOIEeAypa AMATHOCTUPOBAHHS, KOTOpAs
MO3BOJIACT ONPEACINTh MECTO, NPpUYUHY WU BHUI IC-
tdekra; 3) [Tocie onpenenenust MHOKECTBa Ne()EKTOB,
KOTOpBIE MPEMATCTBYIOT BBIMOTHEHUIO (DYHKIIMH Ta-
MSTH, HEOOXOAMMO AaKTHBHU3MPOBATH IPOLECC BOC-
CTaHOBJICHUSI Pa0OTOCTIOCOOHOCTH — 3aMeHy ne(eKT-
HBIX 3JIEMEHTOB W30BITOUYHBIMU PE3EPBHBIMH KOMIIO-

HCHTaMH1, U3Ha4YaJlbHO HAXOAAIMIMMHUCA HAa CHIIMKOHO-
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BOM Kpucrajute [6, 7]. Takum oOGpa3oM, YIIOMSHYTHIE
JeHCTBHUSI OPUEHTHUPOBAHBI HA IOBBINICHHWE BBIXOZA
roaubix u3genuit (Yield) 0e3 cyliecTBEeHHBIX OTOJ-
HUTCJIbHBIX BPCEMEHHBIX MW MaTC€pUaJIbHBIX 3aTpar.
Jns BOCCTaHOBJICHHSI PabOTOCIOCOOHOCTH HE00XO-
JIUM CIIEIUATLHBI MEXaHU3M PEMOHTA MaMSITH yTeM
3aMeHBI JIC(PEKTHBIX KOMIIOHCHTOB Ha UCIPaBHBIC U3
pe3epBa CHIIMKOHOBOTO KpHCTAJIa.

[Ipoumenypa TecTupoBaHUsS, KaK IIPABIIIO, OCYIIE-
crBisiercs ¢ momoinpio BIST-6soka (Built-In Self
Test), KOTOPBII MpeACTaBIsSET anmapaTHbId ObICTPO-
JIEUCTBYIOIIUI Te€HEPaTOp TECTOBBIX HAOOPOB, a Tak-
JKe aHanmm3aTop (CHTHATYPHBIN) peaknuid BHIXOIOB
MaMATH Ha TECTOBEIC IMOCJIECIOBATEILHOCTH. AHAIN3
BoccraHoBieHUs (Repair Analysis) 3akmiodaercs B
OTIPENIeTICHUH BO3MOXKHOCTH MOKPBITHA Je(PEeKTHBIX
3JIEMEHTOB NaMSATH CYHIECTBYIONIMMH B HAJIWYUHU pe-
3€pPBHBIMH KOMIIOHEHTaMH. MOZAyJp NaMATH Tpen-
CTaBJICH ABYMA YaCTAMU:

1) ¢byHKIMOHANbHBIE SYEHKU, KOTOPbIE HEMOCpe-
CTBEHHO NMPUMEHSIOTCS IS XPAHCHHsI JaHHBIX U MPO-
rpaMM TpH HUCIOJB30BAHUU MOJYJS B CHCTEME Ha
KpHCTaJIE,

2) pe3epBHBIE WIH 3amlacHbIe SYEHKH, KOTOpPHIE
MpeAHa3HAa4YeHBl [JI BOCCTAHOBJIEHHUS paboTocro-
COOHOCTH NaMsTH B Cily4yae OTKa30B (YHKIIHOHANb-
HBIX A4YCCK.

OyYHKIIMOHAIBHBIE U PE3CPBHBIC SYCHKHA 00BEIU-
HSIOTCS B CTOJNOWNBI W CTpoku. [Ipm oOHapyxeHHH
nedexra cTpoka (cronbern), comepxarmas aeeKTHBII
AJEMEHT, OTKJII0YaeTCs OT (PYHKIHOHAIBHOH CTPYK-
TYpBl SU€eK IMaMATH, a Ha €€ MECTO IOJKII0YaeTcs
cTpoka (cronbem) u3 pesepBa kpucrania. [IocKOIbKY
KOJUYCCTBO PE3CPBHBIX KOMIIOHCHTOB OI'PAHUYCHO,
HEOOXOOMM CHEIHUANbHBIA MEXaHU3M, MO3BOJISIOIINI
3¢ (dEKTUBHO paclpenesTh pecypchl BOCCTAHOBIIE-
HUsL pabOTOCIIOCOOHOCTH B ILENAX OOCCIICUYCHHS IIO0-
KPBITHS T€(QEKTHBIX JIEMEHTOB MaMsITH MUHUMAIHHO
BO3MOJKHBIM KOJIUYECTBOM H30OBITOYHBIX CTOJOIOB H

CTpOK.

OmnurcaHHas BBIIIE MPOLENypa MOWCKA ITOKPBITHS
JNe(EKTHBIX SYeeK MHUHHMAaJIbHBIM KOJIUYECTBOM pe-
3EPBHBIX CTPOK M CTOJIOIIOB MOXET OBITh peann3oBa-
Ha KaK B KaueCTBE BCTPOCHHOTO MOJYJISi BOCCTAaHOB-
JieHusT paboOTOCIIOCOOHOCTH, TaK U BHEMIHEro Mo OT-
HONICHHIO K KpUCTaLy. Bo BTOpOM ciydae naHHBIC
00 ommOKax MOCTYMAalT U3BHE, 00padaTHIBAIOTCS H
MepeNaroTcss KOHTPOJUIepy, o0ecleynBarmIeMy BOC-
CTAHOBJICHHE MaMATH. ODTO MPUBOIUT K 3HAYUTEIb-
HBIM TOTepsiM BpeMmeHH. [loaToMy mpenmodTreHue
oTaaetcs on-chip peanusanuu MOIYJis, KOTJa JaHHBIC
00 ommbkax nepenatorTcs HenocpeacTBeHHo u3 BIST.
Takoil mexaHu3m HocuT Ha3Banue BIRA [6, 11]
(Built-In Repair Analysis) — BCTpOEHHBIH aHaIu3
BOCCTaHOBJICHUS PaOOTOCTIOCOOHOCTH.

PeMOHT maMsATH OCYIIECTBISETCS C MIOMOIIBIO OT-
KIIFOUCHHUS Te(PEKTHBIX 3JIEMEHTOB (CTPOK M CTOJIOIOB
MaTPHIIBI) IIyTEM 3JEKTPUUYECKOTO IUIABJICHHS Mepe-
MBIYEK U IOAKIIOUYEHMS pe3epBHbIX. lIpouecc naiku
MOXET OBITh AJIEKTPUUYECKUM WIH JIa3epHBIM. YCT-
POMCTBO JJIEKTPUYECKON MalWKM MMEeT MEHbIIUE ra-
OapuTHBIC pa3Mephbl, YeM JIa3epHON, W MPUMEHSICTCS
yaue. [laiika nepeMblueK BBIOJHSAETCS C MOMOIIbIO
Habopa HMHCTPYKIHMH, KOTOPbIE MOTIYT XPaHUTBHCS B
MOCTOSIHHOW mamsiti BHyTpH uuna (hard repair) win B
omnepatuBHOM mamsTH (soft repair) [6 - 8].

Soft repair mMeer psa NPEUMYIIECTB: MPU BO3-
HUKHOBCHHUH OITUOKW HOBAs WCIpaBICHHAsS WHCTPYK-
IUST MOXKET OBITH JIETKO 3alMCaHa B MaMsiTh; oOecte-
YUBaeTCsI YKOHOMHOE HCIOJIb30BAHUE TUIOMIANA KPH-
CTaJljla U IOCTaTOYHAass HAIEKHOCTH [4].

Hard repair mo3BojisieT MCHOJIB30BaTh YNPOIIEH-
HBIH TTPOU3BOJACTBEHHBIN TECT U 0OecreuynBaeT 00Ha-
py)KeHHe OIIMOOK, KOTOpbIE B CHIY OIpeAe’eHHBIX
00CTOSITENLCTB HE MOTYT OBITh 3a()MKCUPOBAHBI MPH
soft repair, HanrpuMep, eperpes.

CTpyKTypa IpOLECCOB BCTPOCHHOIO aHalu3a M
(soft repair) camoBoccraHoBienuss mamsatu — BISR
(Built-In Self Repair) — [6 - 8] mpencrtaBieHa Ha
puc. 2:



102

Biomoeocminki cucmemu

1) AxTuBH3amus 4YHWMa, 3alOJHEHWE peTHucTpa
BISR HyneBsIMH 3HAUCHUSIMU.

2) 3amyck xontposepa BIST. TectupoBanue ma-
MSATH W HakoluleHWe uHpopMamuun o JAe(EeKTHBIX
suelikax B peructpe BIRA.

3) Iepenaua naPOpMAIUU O NEDEKTHBIX SUYCHKAX
B peructp BISR mis mocnenytomieit nepemaiku.

4) CxanupoBanue BIRA peructpos, comepxamumx
CTaTyC BOCCTaHOBJIEHHs, KOoHTpoiuiepom BIST mus
noiy4eHus nHGopmanuu o gedexrax.

5) 3anyck KOHTpoJuiepa MalKu B peXUME 3amucu
u nepenada u3 BISR uHCTpyK1Mil BoccTaHOBIIEHHUS.

6) Ilepezarpyska yuna. 3amuchk B peructp BISR
nHpOpMaAIMK O TalKe IepeMblueK, 3aMeHa aedeKT-
HBIX CTPOK M CTOJIOI[OB pE€3€PBHBIMUA KOMIIOHEHTaMH.

7) 3anyck xoHTposuiepa BIST B mensx moBTOpHO-
ro TECTUPOBAHMS MaMSTH M NMPOBEPKH MPABUIBHOCTH

pe3yiabTaTa BOCCTAHOBJICHUS.

WUHcTpyKkuun
BOCCTaHOBNEHUs

o
g n| Percrp | i
=4 Kowtponnep |, | BISR
o nanku ™ + (]
g ¥ B [l
5 Peructp BIRA ] | N
Q 2 \—¢—‘ _:h [
g
IR
ga BIRA +—
2
—>| BIST nrepdeiic | ¥

Puc. 2. Cxema BCTpOEHHOT'0 aHaJU3a U BOCCTa-
HOBJICHHS MTAMSATH
OyHKUMSA 1EeNU Z JAaHHOTO HCCIIeIOBaHUs, UCXOAS
U3 COBPEMEHHBIX JOCTHKEHUH B O0NACTH OIEpPaTHB-
HOTO BOCCTAHOBJICHHS MTaMATH, MOXET OBITH chopmy-
JUPOBaHA CJIEAYIOIIUM O00pa3oM: MHHHUMH3ALIUS
CTOMMOCTH BOCCTaHOBJICHHUS (ammapaTypHBIX 3aTpar)

Moy st mamsti M =[M; | B mpornecce SKCImyaTanun

CHCTEM Ha KpHCTaJUIaX ITyTeM HCIOIb30BaHUS aireo-
pO-JIOTHYECKOTO METOJa MHHHUMH3AIUH IMOKPBITHS
MHOXXECTBa Ne(EeKTHBIX SUeeK MaMATH CHUCTEMOH pe-
3€PBHBIX 2JIEMEHTOB B YCJIOBUSIX OrpaHHYeHUl N Ha

KOJIMYECTBO IMOCICAHHUX

Z = rnlln[Ql (F)]|Qj(F)§Nmax:Nr+NC ’

rae Q;(F) — cTOMMOCTb i-ro BapuaHTa pelleHHs BOC-
CTAQHOBJICHHUS MOIYJs maMiatu M =| Mi]- | ¢ moMoIbIO

MHUHUMAJIBHOTO TOJAMHOXECTBA CTPOK U CTOJ'I6]_[0B

R={R,.,R.} pe3epBa KpUCTalUla, NOKPHIBAIOLIETO

MHOECTBO F e EeKTHBIX STYEeK

namstn RANF=F,Z" =max | F; |.F; e F < VR; .

Jlanee paccmaTpuBaeTCsi METOJ IOJIYYECHHUS MH-
HUMAaJIBHOTO MOKPBITHS Ha MpHUMEpe MaTpPUIbl IaMsi-
TH C TATBIO HeQeKTHBIMU siueiikamu [11], aByms pe-
3epBHBIMH CTPOKAaMH W OIHHM CToNOIoM (puc. 3).
Kaxaplii pe3epBHBIM KOMIIOHEHT (CTpOKa WU CTOJ-
Oerr) cmocobeH BOCCTAHOBUTH PabOTOCIIOCOOHOCTD OT
OHHOﬁ J0 n [le(l)eKTHl)IX AYCCK, MpHUHAAICIKAIIUX
CTPOKE WJIM CTOJIONY.

Wnest merona CBOAMTCS K ONTHMAaJIbHOMY 3ame-
IIEHNI0 JIe(EeKTHBIX 3JIEMEHTOB MATPHUIBl IaMATH
MyTeM pEIIeHUs 3aJadyd TOKPBITHUS AEe(PEeKTOB-
CTONOIOB PE3epPBOM CTPOK. ISl MILTFOCTpaIiK METO-
Jla TIEpBOHAYaJIbHO MPEJJIaraeTcsi BOCIOIb30BATHCS
MaTpULedl MOKPBITUS 3aJaHHBIX HeUcCHpaBHoOCcTed F
HEKOTOPBIM KOJINYECTBO CTPOK (3TO MOTYT OBITH TeC-
TOBBIE HabopHI,

pe3epBHbIE CTPOKH) X,

npuyYeM
|F|2|X|={R.F,,F3,Fy,Fs5,Fs,F;, Fy} >
> (X}, X5, X3, X 40 X5, X}
ITycTh 3amana Matpuna Y, UMeronas BUj

)%FleFganFé@Fg

X, |1 1

TouHoe pemieHue 3aja4u MOKPHITHS HEHCIIPABHO-
CTell MUHUMAJIbHBIM YHCIIOM PE3EPBHBIX CTPOK MaMsi-
TH OCHOBBIBAETCS HAa CHHTE3e OyJeBOH (QYHKIUH, KO-

TOopasd 3alrChIBACTCA KaK KOHBIOHKIHA ,Z[I/IB'I)}OHKL[I/II‘/'I,
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3aMHUCAHHBIX MO0 KOHCTUTYCHTAM €IIMHUI], COOTBETCT-
BYIOIIMX CTOJIOLAM NPUBEISHHON BBIIIE MATPHUIIBI:
Y=(X)vX))&(X))&(Xy v X)) &(Xyv Xs)&
&(X3 v Xg) & (X) v Xg) & (X3) & (X v X3).
B naHHOM ciydae aHamUTHuYECKas 3alUCh B BUJIC
OyneBol (pyHKIMHM, NpPENCTAaBICHHOH B BHUAEC KOHB-
IOHKTHBHON HopMmanbHO# ¢opmbel (KH®D), ectp wuc-
XOJHas MOJedb, COIEpKallas MOJHOE MHOMXECTBO
peleHuii 3a7aun MOKPBITHSI, KOTOpas pemaeTcs Iy-
TEM HaXOXICHHUS [AUIBIOHKTUBHOW HOPMAaJbHOU
dopmer (JH®). g 3Toro BEIMOTHSAETCS MPOLEIypa
npeobpazoBanust KH® B /IH® myTem nmepeMHOKEHUS
BCEX TEPMOB. B pesyibrare 3KBUBaJCHTHBIX MPEOO-
pa3oBaHMil, BBHINOJIHEHHBIX IO TIpaBUjiaM ajreOopsbl
JIOTHKH, TIOoNy4aeTcst OyiaeBa (DyHKIIHS, cOaepKaiias
BCE BO3MOXXKHBIE ITOKPBITUS HEUCIPAaBHOCTEH, OIIH-
CaHHBIE C TOMOIIBI0 YETHIPEX BApHAHTOB KOMOHWHa-

UM CTPOK:

Y:(X1X2 \/X2X4)(X2X4 \/X4X5 VXSXS \/X2X5)&
&(X1X3 VX1X6 VXGXG VX3X6)(X2X2 VX2X3):
:(X1X2X3X4 VX2X4X6 VX1X2X3X5 VX1X2X5X6).

MuHUManbHOE pEIIeHHe 3aJadll MOKPBITHS CO-
JIEP>)KUT BCErO TPU PE3EPBHBIX CTPOKH, C MOMOIIBIO
KOTOPBIX MOKPHIBaeTCsA 8 NeeKTOB B MaTPHIIC MaMsi-

TH:
Y: X2X4X6.

Jlia ucnonb30BaHMs NPEATI0KEHHOIO METOAa BOC-
CTaHOBJIEHUsI PabOTOCIIOCOOHOCTU MaMATH Heo0Xo-
JIIMO HUMETh B BUIY, 4TO KaXXIbIi
nedext F; B Marpuue namsaTH NPUHAMIEKHT Kak
CTpOKE, TaK u cronomy. ITosTomy
npeoOpazoBaHUE TOMOJIOTUYECKOW MOIETH Ne(EKTOB
HaMATH K MAaTpHLE IMOKPHITHA HEHCIpaBHOCTEH 3a-
KIIo4aeTcs B

IPUCBOGHUM  KaxIoMy ZOedekry

HOMEPOB CTPOK u CTOJIOLOB,
KOTOpBIE NCKaXXAIOTCs TaHHOW HENCIPABHOCTHIO.
Jns nmpumepa (puc.3), rne umeercs 5 nedeKTHBIX

SYeeK, MOKPHIBAEMBIX TPEMsI CTOJIOIAMH M YETBEPKOH

CTPOK, Impeobpa3oBaHUe TpaHCHPOPMHUPYET MATPHUILY
HaMATH K TaOJIMIe IMOKPBITUS, TA€ JIEBBIH CTOJOEN
3aJaeT B3aUMHO-OZHO3HAYHOE COOTBETCTBHE MEXIY
KoopAauHatamMu nedekra, B

HOMEpax CTpOK U

CTOJ'I6HOB MaTpuilbl NaMATU U CTPOKaAMH IOKPBITHUA

HEUCIIPAaBHOCTEH:
)%:j BB | 15| Fy | Fs
N, = X, 1 1
Ny > X, 1 1

Y=| Ny—>X; | 1
RR—>X, | 1|1
Rs — X 1
R; > Xg 1
Ry = X7 1

WHaue, TOmonoruss MaTpUIlbl HaMATH U3 AByMeEp-
HOW METPHKH TpaHC(HOPMHUPYETCS B OJHOMEPHYIO
CTPYKTYpy CTpPOK, KOTOpBIE OO0JIajaloT OIpe/esIeH-
HBIMH TOKPBIBAIOIINMH CBONHCTBAMH OTHOCHTEIHHO

CTOJIOIIOB HEUCTIPABHOCTEM.

11
10

=

— N WA OV OO

12345678 910
C

Puc. 3. MaTtpuna nmamstu ¢ e eKTHBIMU
ssYeKkamMu

[Mocnexnyromias 3anuck OyneBod GpyHKIUU POPMH-
pyeT JIOTHYecKoe NMPOU3BEIACHNE AU3BIOHKINH, 3amu-
CaHHBIX 10 KOHCTUTYECHTaM EIHHHIl, COOTBETCTBYIO-
IUX

CTONOIAaM  YHOMSHYTOHW  BBIIIE  MAaTPHIIBI
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Y= (X5 v X )(X) v Xg)(Xy v Xs) (X v X6 ) (X v X7) =
=(X1 X3 VX1 Xy v XX, v X)) (XX v Xs v X Xg v
VX5 Xe)(Xp v X7) = (X X5 v Xy J(Xp v X7 )(X X v
VX1 X5 v Xp X v X5 Xg) = (X1 X0 X3V X Xy v X1 X3 X7 v
VXXX Xy v X X5 v Xy X v XsXe) = (X1 Xy Xy v
VXX X4V X Xo X3 X v X Xy Xy Xy v X Xy Xa Xs v
VX X)Xy Xy v Xo X4 X v Xo Xy XsXg v Xy Xa XX v
VX X3 X5 X7 v X Xy X3 XXy v Xy X3 Xs X X v
VXXX Xy v X Xy X5 Xy v Xy Xy X Xo v Xy Xs X X7 =
= (X, X0 X3V X Xo Xy v Xy Xy X v X X3 X5 Xq v
VXX X5 Xy v X X5 X X7,

DKBHBAJIICHTHBIC TPEOOPa30BaHUS MO3BOJIIIH YII-
POCTUTH JOCTATOYHO CJOXHYK KOHCTPYKLHIO —
KOHBIOHKTUBHYIO HOPMalbHYIO (OpMy — C TONyde-
HHEM MHUHUMAJIHHOTO MHOXECTBAa BCEX pEIICHHH,
YHCIO KOTOPHIX B JAaHHOM CJIydae paBHO IIECTH.
[TonMHOX€ECTBO MUHUMAJbHBIX pPEIICHUM, Ompesens-
€TCA TpEMs KOHBIOHKTUBHBIMU TEpMaMU, KaXXJ0€ U3
KOTOPBIX COJEPKUT 3 pe3epBHBIX AJIEMEHTA IJII BOC-
CTaHOBJICHUS Pa0OTOCIIOCOOHOCTH MATPHIIBI TTAMSITH:

Y=X1X2X3 VX1X2X4 VX2X4X6.

dopmanau3anusa aJaredOpo-J0ru4yecKoro
MeTO0/a PEMOHTA MAMATH

OyHKUIMS LIeNU OINpeaensiercs Kak MUHUMHU3ALUA
pE3EpBHBIX KOMIIOHEHTOB MaTpuIbl maMmatu (S —
spare), HeoOXOIMMBIX JUJISi BOCCTAHOBJICHHS €€ pado-
TOCIIOCOOHOCTH B Tpomecce (QYHKIHOHHPOBAHUS
nupPOBOM CHCTEMBl Ha KpPHCTAlJIE IyTEM CHHTE3a
JIU3bIOHKTHBHOW HOPMajabHON (DOPMBI MOKPBITHS IC-
(DEeKTHBIX IJIEMEHTOB C IMOCIEAYIOUIMM BbIOOPOM MH-
HHUMAJIBHOT'O

KOHBOHKTHBHOI'O TEepMa

X'(R',C")eY, ynoBneTBOpSIOUIEro OrpaHHYEHHAM

110 YHMCITy PE3EPBHBIX CTPOK M CTOJIOLOB Spavs Shax »

BXOAAIIUX B COCTAB JIOTUYCCKOT'O NPOU3BCACHUS:

Z = min(|
t=1,n

B

X$
ST S < S max sl €S ax 1S €S hax

X' ey={x" X2, X', X",
X = (X & X &,.... & X[ &, ... &X" )
t

rae KaxAbld pe3yJbTUPYIOIIUMNA KOHBIOHKTHUBHBIN

TepM GYHKIMM Y COCTaBlI€H M3 HAEGHTH(PHKATOPOB
cTpok u cronbuo X' =(R',C"), noxpsiBaromux Bce

nedexThl B MaTpuile naMstu. Jlydinee perieHue ecThb
TepM MHHHMMAJIbHOW IUIHMHBI o KBaliHy, B KOTOpOM
COJlep)KaTCsl KaK CTPOKM, TaK W CTOJOLBI, MOKPHI-
Baroniye Bce neeKTol. B yacTHOCTH, pemeHne MOXeT
HE COJepKaTh CTPOK (CTONOIOB), KOTA AN PEMOHTA
MaMsTH JIOCTATOYHO TOJBKO CYIIECTBYIOLIMX CTOJO-
0B (CTPOK) M3 pe3epBa MaTpUIbl MaMATH. MoJelb
mpolecca OnpeAeieH!s: MUHUMAIbHOTO 4YHCIa pe-
3epBHBIX KOMIIOHEHTOB, IOKPBIBAIOIIUX BCE OOHApy-
JKCHHBIC ,He(beKTbI B MaTrpune mnamMiaTu, CBOJAUTCA K
CJIETYIOIUM ITYHKTaM:

1. IIpeobpa3oBanue TByMEpHOU Mozenu neGeKToB
MaTpPHUIBl MAMSATH B TaOJIHIy MOKPBITUS AedeKkToB
pEe3epBHBIMU CTPOKAMH M CTOJIOIAaMu MaTpuilbl. s
JIOCTHXKEHHsI MOCTaBICHHOW LIETH paccMaTpUBaeTCs
TOTIOJIOTMYECKass MOJe]b MaMATH B BUAE MaTpPHIIBI,

uaeHTuGUIUpyroue ooHapyKeHHble 1e(PeKTbI:

MﬂMU

y. _leTer=t
V0T f=0.

3/1ech KOOpAMHATa MaTpHLbl OTMedaeTcs 1, ecnu
(yHKIMS MCIPABHOTO IOBEJCHMS SUEHKH Ha TecTe
JaeT eAMHWYHOE 3HauYeHWE, KOOpJUHATa HIECHTU(U-
nupyercs nedexrroit. [locne ¢pukcannm Bcex nedek-

TOB BBINIOJIHACTCA ITOCTPOCHUE Ta6JII/H_[LI TIOKPBITUA

neheKToB Y=|Yl-j ,i=ln,j=1,m, rae cronbusl co-

OTBETCTBYIOT MHOXXECTBY YCTAHOBJCHHBIX Ie(PEKTOB
m, a CTPOKH €CThb HOMepa CTOJIOLOB M CTPOK MaTpH-

IIbI TAMATH, KOTOPBIE UMEIOT ,IICCI)GKTBIZ

1< CG(R)NF; #;

v =y

7)o ¥y =

BmecTo xomnonenToB asymepHoit Mmetpuku C u R
UCIOJIB3YETCSI OJHOMEPHBIH BEKTOP, CKOHKATEHHPO-
BaHHBIN U3 ABYX nociuenoBarensHocTedl C u R, Momi-

HOCTB KOTOPOTO paBHA N =p + Q:
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X=C*R= (CI,C25~~~,Qa~~~,Cp)*(RI,RZam,Rj,maRq) =

= XX "= (X X Xy Xy X 1. X g X e X ).

P

[Ipu 3TOM MeXIy 3JIeMEHTaMH HCXOAHBIX HabO-
poB (C, R) u pe3ynbTHPYIOMHIM BEKTOPOM X CYIIECT-
BYET B3aHMHO OJHO3HAYHOE COOTBETCTBHE, YCTAaHOB-
JIEHHOE B TepBOM cToudme Matpuisl Y. Ciemyer 3a-
METHTb, 9TO npeodpasoBanne X = C* R BBINOIHSIET-
Csl UMb AJs yA0OCTBA PACCMOTPEHHS W TOCIEIYIO-
LIETO0 TOCTPOCHUS JU3IBIOHKTUBHOW HOPMaJIbHOU
(hopMBI B paMKax eInHOOOpasus NMepeMeHHBIX, (op-
Mupyomux OyneBy ¢yHkiuio. Ecnu nannyro mnpoiie-
Iypy HE BBINOJHATH, TO QYHKOHSA OyIeT olpeneieHa
Ha JByX THIIaX MEPEMEHHBIX, COAEPIKALINX CTOJOIIBI
U CTPOKH MaTPHIIBI TAMATH.

2. TlocTtpoeHne KOHBIOHKTUBHOH HOPMAaJIBHOU
(hopMBI U1 aHAIUTUYECKOTO, MOJHOTO U TOYHOIO
pemeHust 3agaun MokpeiTuda. Ilocne ¢opmupoBanus
MaTpULBI TOKPBITHS, COJEpKalleld HyJEeBbIE M EIH-
HUYHBIE KOOPJIWHATHI, BBIMOJHIETCS CHHTE3 aHaJH-
THyecko Gopmbl MOKpeITHS myTeM 3anucu KH® mo
cronbuaM. 37eCh YHCIO KOHBIOHKTHBHBIX TEPMOB
PaBHO KOJMYECTBY CTOJNONOB TaONWIBI, a KaxKaas
JIU3BIOHKINS 3aIUCHIBACTCS 110 EAMHUYHBIM 3HAUCHH-

SIM PaccMaTpPUBaEMOTO CTOJIOIA:
m m
Y=A{,, VY )iy y 1= AX, ;v X))
P Yy Ygi1=1 P g

W3 mocnenHero BhIpakeHUS BUAHO, YTO KaXKIbIH
CTONOCI] UMEET TOJNBKO JBE KOOPAMHATHI, UMEIOIINE
eIMHUYHOE 3HAYCHHE, a YUCIIO JIOTHYECKUX MPOU3BE-
JICHUH paBHO 00IIEeMy 4YuCITy AcPeKTOB m, oOHapy-
JKCHHBIX B MAaTPHIIE MaMSATH.

3. Ilpeobpazoanne KH® x JH®, maromeit Bo3-
MOKHOCTb YBHJIETh BCE PELICHMS 3aJa4M IMOKPBITHSA.
Jlns 9TOro K KOHBIOHKTUBHOI HOpPMallbHOW Qopme
HEOoOXOJMMO TIPUMEHHUTH OIEpaIHI0 JIOTHYECKOI'0
YMHOXEHHS ¥ TpaBHla MUHAMU3AIWN (TIOTJIOIICHUS)
JUISL TIOJTyY€HUs! JW3BIOHKTUBHOM HOpMajJbHOH ¢op-

MBI

Y= v (K X| AKXy A AKX A AKX )K= 10,1
A

3neck mpexacraBineHa o0oOmeHHas 3amuck JJHO,

e B Ipejele Yuciao TepMoB paBHO w= 2", n — uuc-
70 cTpok B 0006menHoM MHOXkectBe (C,R) mimu xo-
JIUYECTBO MEPEMEHHBIX X B MaTpuile Y, HA MHOXKECT-
BE KOTOPBIX (POPMHUPYIOTCS BCE PELICHUS — OKPBITUS
nedexToB eCIn

PE3CPBHBIMHU KOMIIOHCHTAMH,

kl-j ide X; npuHMMAaeT 3HAa4YEHUE HyNd, TO Hepe-
MEeHHas X; IPEeBPAIIAETCs B HECYIECTBEHHYIO.

4. BpiOOp MUHUMANBHBIX M TOYHBIX PEHICHUN 3a-
Jnauu moKpeITHA. CBsI3aH C ONpeJeNeHneM KOHBIOHK-
U MUHUMaNbHOU JyiuHBl B nonydeHHoit JJTH®. Ilo-
cienymwoinee nmpeodpa3oBaHUe K CTPOKAM M CTOJIOIAM
MaTpUIBl MAMATH HAa OCHOBE HCIIOJI30BAaHUS paHEE
BBEJICHHOTO COOTBETCTBHS JAa€T BO3MOXKHOCTH 3alld-
caTh MHHHMAJIbHOE MOKPBITHE WM WX COBOKYIHOCTH
B JABYMEPHOH METpPHUKE CTPOK U CTOJIOIOB, OTBEYAFO-
IIMe YCIOBHSIM (OTpaHHYeHUsIM) (QYHKIUU LIeTd Ha
KOJINYECTBO PE3EPBHBIX KOMIIOHEHTOB.

Jlanee mpennaraercs WIUTIOCTpaLMsl MOJEIU TPO-
Iecca BOCCTAHOBIICHHUS PabOTOCIMOCOOHOCTH MaTpH-
bl TaMSATH B YacTH ONpPEACICHUS MHHHMAIbHOTO
9uCiIa PE3epPBHBIX KOMIIOHEHTOB, IMOKPHIBAIOIINX BCE

nedexTsl. MaTpuna naMaTu ¢ AeeKTaMHi H Pe3epBOM

[11] npencraBnena Ha puc. 4.

—_
—

—
(=]

—_— N W A LN 00O

1234567 8910

Puc. 4. Marpuna naMartu ¢ 1eQeKTHBIMU
sTYeKaMH U pe3epBOM
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Marpuna uMeeT OrpaHHMYEHUs Ha BO3MOXKHOCTb
JUAarHOCTHPOBAHUS W BOCCTAHOBIEHHE padoTOCIHO-
COOHOCTH JIeCSATH JNe(eKTHBIX sSYeeK, KOTOpPhIe OIpe-
JIENSAIOTCST TBYMs CTPOKAMH M MATHIO cTONOmaMu. B
COOTBETCTBUH C MYyHKTOM | Mojenu mporiecca ompe-
JeNeHHsT MHHUMAaJbHOTO 4YHCJIa PE3EPBHBIX KOMIIO-
HEHTOB, MOKPHIBAIOIINX Bce 0OHAPYKCHHBIE 1e(PEKTHI
B MaTpHIle MaMITH, CTPOMUTCS TaONUIa ITOKPBITHA
necsT neeKToB

F=(R,Fy, 5, Fy, F5, Fg, I, Fy, Fy, Fyg)
OJMHHAAATbO CTPOKAMHU, MPEACTABIICHHBIMU B BUAC
KOHKaTeHanuu noamHoxectB C m R, Haxomsammxcs
BO B3aMMHO-OJHO3HAYHOM COOTBETCTBHUU C BEKTOPOM
NepEMEHHBIX X:

C*R=(C2, G, G5, G, R)* (B3, Ry, Rs, Ry, Ry, Ryg) ~
~ X = (X, Xy, X3, Xy, X5, Xg, X7, Xg, X, X1, X1).

X.
/Fj R|R|R|E|E|R|F|E|R| R

N, > X, 1 1
N; > X, 1 1
Ns > X; 1 1 1
CG-oXy | 1
Y=| G—X;s 1 1
Ry—>Xs |11
Ry —> Xy 1
Rs — Xg 1
Ry —> X, 1|1
Ry — X 1
Ry — X1 1|1

B cooTBeTcTBUM ¢ TaOaMIel TOKPHITHS BBITIOTHS-
ercst noctpoenue KH®, TepMbl KOTOpO#l 3amucaHbl

10 CAMHUYHBIM 3HAYCHUAM CTOJ'I6LIOBZ

Y =(Xgv X)Xy v X ) (X5 v X7 )(X) v X )(X5 v Xg) &
& X3 v Xg)( Xy v X0 )( X5 v X1 (X5 v Xy )X v Xqp)

[Mocnenyromue mnpeoOpa3oBaHus, CBSI3aHHBIE C
MOJIy4YeHUEM ITU3BIOHKTHBHONW HOPMAbHONH (POpMBI
OCHOBBIBAIOTCSI HA TPUMEHEHUH 3aKOHOB U TOXIECTB
OyseBoii anreOpbl, KOTOpPbIE MO3BOJISIOT BBIMOJIHHUTH
JIOTHYECKOE MEPEMHOXKEHHE BCEX AECATH COMHOMKH-
Tellel, mocieaynyo MUHUMHU3anuio tepmoB JJHO
MyTeM INpPUMEHEHHs oOllepaTopa COTpPaHeH, aKCHUOM
MIOTJIOIICHNS, WCKIIIOUEHHUS OJWHAKOBBIX TEPMOB.

OHYCTI/IB OPpOMCIKYTOUHBIC BbBIYHCICHUA, OKOHYA-

TENbHBIM pe3yJIbTaT NPEACTABIEH B CIEAYIOLIEM BH-
ne:

Y = X, X0 X3 X4 X5 v Xy X3 X, Xs Xg X)) v

VX1 Xy Xy X X3.X1) v X1 X5 X5 Xy Xo Xy Xy v

VX1 X7X10X11 X6 Xg v X Xg X7 X5 X 9Ky Vv

VXy Xy Xo X3 X X)) v X, Xy X4 Xo X7 X v

VX Xy X X7 Xg X1V X3X) Xy Xo Xg Xy X1y v

VX Xy X4 Xo X7 X 0 X1 v X Xy X3 X5 X v

VX X3 X5 X Xj0 v Xy X3 Xs X Xg X v

VX3 X5 X6 Xg X0 X 11 v X1 Xp X3X11 X6 Xg v

VX1 X3 X0 X1 X6 Xg vV X X3 Xg X1 X Xg v

VX Xy X7 X1 X6 Xo Vv Xy X7 Xg X1 X Xo v

VX3 X3 X19X11X6Xg-

BriGop TepMOB MUHUMANLHOM IIMHBI, COIEpIKa-
IUX 5 MepeMeHHBIX, GOPMUPYET MHOMKECTBO ONTH-
MaJIbHBIX (MI/IHI/IMaHBHBIX) peHIeHHﬁ, HUMCHOIIUX BUMI:

Y = XX, X3 X, Xs v X, X0 X3 Xs Xg v X1 X3 X5 X6 X

TpanchopMupoBanue TOIYYEHHOH QYHKIHU K
MOKPBITHIO, COACPKAIIEMY 0603HaquHH MnepeMEeH-
HBIX B BUJC CTPOK U CTOH6HOB MaTpulbl IaMATH, I10-
3BOJISET TPEJCTABUT PELICHUS B ClleaAyIomei Gpopme:

Y = RyNs sl v Ny Ny NsR R v CoCsCyRs .

BCC MOJIYYCHHBIC MHWHUMAJIbHBIC PCHICHUSA YHOOB-
JIETBOPAIOT TpeGOBaHI/IHM 0 OrpaHUYCHUAM Ha YUCJIO

PE3CPBHBIX KOMIIOHCHTOB, OIMMPECACIICHHBIX YU CIIaMU:

(N"|<35)&(R"|<2).

Hpyrue pemenusi, omnpeneneHuslie B JIH®, He
MPEJICTaBISIIOT HHTEPECa, MMOCKOJIbKY OHH UMEIOT He-
ONTHUMAaJIbHOE MOKPHITHE Ne(EKTHBIX SUEeK, OIpese-
JSIEMO€ YUCIIOM MEPEeMEHHBIX (CTPOKU + CTONOILbI) B
Tepmax, Oonee maTH. Ilocnmemyromas TeXHOJIOTHA
BCTPOEHHOTO PEMOHTA Je(EKTHBIX SUEeK 3aKII0YaeT-
CsS B ODJIGKTPUYECKOM II€pEIpOrpaMMHUpPOBAHUH Je-
mudpaTopa azapeca croysdna MWIW CTPOKH MaTpPHUIIBI
naMatd. [[puMEeHHTEeNbHO K TaMsATH, W300pakKeHHOU
Ha puc.4, mpouenypa 3alHMCH WIN CUYNUTHIBAHUS HH-
(dhopMaiuu npu oOpalleHuu K J000# sdeiike cToa0na
2 Oyzer mepeagpecoBaHa K pe3epBHOMY croubiy 11.

COOTBETCTBEHHO MmocJaCcAHEMY IIOJIYYCHHOMY peuIc-

HUIo B Buze nepsoro tepma JH® dynknum Y, Oyayr
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3aMEeHEeHBI U Ipyrue ne(eKTHbIe CTONONbI Ha NCIPaB-
HbIe U3 pe3epBa mamsaTu: 3 —Ha 12; 5 —na 13; 7 — Ha
14,8 —na 15.

BrerunciurensHas CJIOKHOCTb anredpo-
JIOTUYECKOTO0 METOJla BOCCTaHOBJICHHS paboTOCIO-
COOHOCTH B YacCTH pEIICHUs 3aJaud MOKPBITHS OIpe-
JIEJISIeTCA CIEeIyIOIINM BBIPAKCHUEM:

0= |c+rjx2,

rae Z‘F‘ — 3aTpathl, CBsi3aHHbIe ¢ cuHTe3oM JJHD
MyTE€M JIOTHYECKOTO TIEPEMHOKEHHS NCKIIOYUTEIHHO
JIByXKOMIIOHEHTHBIX TU3BIOHKIWH (KOOpAWHATA [e-

(hexTa ompenenseTcss HOMEPOM CTPOKH W CTOINOIA),

YHCIIO KOTOPBIX PAaBHO KOJMYECTBY NE(PEKTHBIX Ade-
: 7]
eK; |C + R| x 2" | — BepXHAs TpPaHULAa BEIYUCIUTEIBHBIX

3aTpaT, HEOOXOAMMBIX [UISI MHHMMH3AIMH TOTYyUICH-
Hoii JIH® Ha nmpenenbHOM MHOXKECTBE NEPEMEHHBIX,
paBHOM CyMMapHOMY 4HCIy CTPOK M CTOJOIOB
|C+R|.

B xynmem cimyuae, korgja KOOpAHMHATBHI BCEX Je-
(DeKTHBIX SYEeK 10 CTPOKaM M CTOJOIaM He Koppe-
JTUPOBAHBI, — YHUKAJIbHBI, HAIPUMEpP, IUArOHaJIbHbIE
ne(eKThl, BEIYUCINUTENbHAS CIO0XHOCTH MaTPHYHOTO
METOJla CTAHOBUTCSI 3aBUCUMOM TOJIBKO OT 4HCla Je-
(EeKTHBIX A4YeeK, a ee aHaJIUTHYecKas 3alich TpaHC-

(hopMHpyeTCsI K CIeAYOIEeMY BHIY:

Q:ﬂ“+w+Rhﬂ”

|C+R|<2x|F| =
=2l | F|x 2 = 2T (14 2| )

Eciin BMecTO MOIIHOCTH MHOXecTBa je(eKToB
3aMMcarh WX YHCIO, PaBHOE M, TOrAa Hpeiblayliee
BBIpaXXCHHE IpeJCTaBisieTcss B Oosee mpocroit ¢op-

Me:
0=2"x1+2xm)=2"2m+1).
CorjacHO TEXHOJOTHH BCTPOEHHOTO CEPBHUCHOTO
oOcayxuBaHus (YHKIMOHAIBHBIX MOAYJeH uudpo-
BBIX CHUCTEM Ha KpUCTayjiaX, MaTPUYHBIH METOJ BOC-

CTaHOBJICHUA pa6OTOCHOCO6HOCTI/I Ha OCHOBC pclie-

HUA 3aa4u TOKPBITUSA HUMINUICEMCHTHPYCTCSA B KpU-

CTalyl, B KadecTBE OJHOTO M3 KommnoHeHToB I-IP
(Infrastructure Intellectual Property), HaueneHHoro
Ha THoAJepaHue paboTOCIOCOOHOCTH MAaTPUYHOM

namaTtua SoC.

BrIBOABI

[Mamsare SoC B Ommxkaiimem Oymymiem OyneT co-
cTaBIATH Oosee 90% oObeMa KpucTajia, OpUEHTHPO-
BAaHHOTO Ha HCIIOJIb30BaHHE THOKHX HPOTrPaMMHBIX
CpEeICTB. AKTyaJbHON NpencTaBiseTcs pa3padoTka
HE TOJBbKO MOJeNIed ¥ METOAO0B OBICTPOTO U TOYHOI'O
JMarHOCTHPOBAHMS, HO M CO3JaHHE TEXHOJOTUH JUIs
OCYIIECTBIICHHSI PEMOHTa Ie(QEKTHBIX SUEeK BCTPO-
€HHBIMH CpPEJICTBAMH CEPBHCHOTO OOCIYKHBAaHUS B
peaJbHOM BPEMEHHM W Ha BCEX CTaAMAX >KU3HEHHOTO
LUKJIa U3AETUs. JTO MO3BOJNUT CYIECTBEHHO YMEHb-
IIMThH YHCJIO BBIBOJOB YHIIA, TOBBICUThH BBIXOJ I'OJIHOM
npoaykuuu (yield), yMEeHbIIUTH BpeMsl BBIXOJa M3e-
TSl Ha PBIHOK — time-to-market, COKpaTHTh 3aTpaThl
Ha CEepBHUCHOE OOCIyXHBaHHE, & TaKXXe HCKIIOYHUTH
BHEIIHHE CPEJICTBA AUATHOCTHPOBAHUS U PEMOHTA.

Anrebpo-IoTHIecKuil MeTO BOCCTAHOBIICHHS Pa-
60TOCIOCOOHOCTH TMaMSTH OCHOBBIBAETCS Ha pelie-
HUH 3a/1a4M MOKPHITHS Ne(QEKTHBIX S4eeK pe3epBHBI-
MU DJJIEeMEHTAaMH NYTEM HCIIOJb30BaHUs armapara
OyneBoii anre6psl. MeTon MMeeT KBaJApaTUYHYIO BbI-
YUCJIUTENBHYIO CIOXXHOCTH M MOXXET OBITH ammapa-
TYpHO peaNn30BaH Kak B MPOrPaMMHOM HCIOJIHEHHH
3a TpelelaMn KpUCTallla, Tak ¥ BHYTPH HETO B BHUJE
JIOTIOTHATEIBHOTO CEPBUCHOTO MOIYJS KOPPEKINH
Ie(GEeKTOB, IO3BOJAIOMIETO ABTOMAaTHYECKH BBINOJ-
HSATh BOCCTAQHOBJICHHE DPAa0OTOCHOCOOHOCTH 3JIEMEH-
TOB NaMsITH B npouecce GyHKIIMOHUPOBaHUSI.

Krnaccuueckas 3a7ada MOKPBITHSI ONEPUPYET IBY-
Msl OTHOMepHBIMHU BekTopamu (X, F), koraa oneparop
NOKpbITUS P 1mO3BOJISIET HAWTH MUHUMAIbHOE MOJI-
MHO>KECTBO KOMIIOHEHTOB X, MOKpPBHIBAIOIIMX CBOEH
COBOKYMHOH ()YHKIIMOHAJILHOCTBIO BCE 3JIEMEHTHI U3
F: Xpin =P(X,F) < XNF =X, . Popmynuposka

HpO6J’I€MBI MOKPBITHA CBOMCTB OTHOMEPHOT'O BEKTOpa
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F nBymepHoit marpumeir M =(CxR)Hyxnaercs B

MPHUBEIEHNN 000NX KOMIOHEHTOB K €IMHOW METpUKE
— TakoW cucTeMe KOOpAWHAT, KOTopas sIBISeTcs 00-
MMM 3HaMeHateneMm ansi obewx cTpykryp. Ectect-
BEHHO, YTO TaKOM METPUKOU

T MaTpHUIIBI

M =(CxR) m Bektopa F sBusercs omHOMepHas

cTpykrypa. Ilo3ToMy, B JaHHOM ciIy4yae ampHOpH He-

00X0IMMO BBINIOJIHHUTH TNpeoOpa3oBaHHE IBYMEpPHOU

CTPYKTYPBI (MaTpuIBl neexToB TTaMSTH)
M =(CxR) K OJHOMEPHOI,
IyTeM  BBIIIOJHEHUS  ONepaluu  KOHKaTCHAINH

X =(C*R) B 1ensix MOCIEenyIOIEro peleHus Kiac-

CHYECKOH 3aJauyd TOKPBITUS IIyT€M IPHUMEHEHHUS
(hopMabHBIX JEHCTBUH, ONMpeAeNsieMbIX OIepaTOPOM
Xpin = P(X,F).

[IpennoxeHHbIi METOJ ONTHUMAaJbHOIO BOCCTa-
HOBJIEHUs1 paborocnocoOHOCTH Je(DEeKTOB HaMsITH
OTIIMYAETCsT OT aHaJlorOB MpPHMEHEHUEM anredpo-
JIOTUYECKON TEXHOJIOTMH IOKPBITUSI HEMCIPABHOCTEH
JIByMEPHOM TOIOJIOTHEH MaTpHIbl MaMsTH, YTO IIO-
3BOJISIET TOJIy4YaTh MUHUMAJIbHBIC U MTOJIHBIE PEIICHUS
IUISL TIOCJIEAYIOIIEr0 PEeMOHTa B peajJbHOM Macmitade
BpPEMEHH, OCHOBAaHHOTO Ha HCIIOJIh30BAHHH PE3EpPB-
HBIX KOMIIOHEHTOB B BHJIE CTPOK M CTOJOIIOB MaMsTH.

[IpakTHueckass 3HAYUMOCTh WCCIEAOBAHHUS 3a-
KII0YaeTcs B WMIUIEMEHTAllMM MeToia B uH(pa-
CTPYKTYpy CEpBHCHOTO 0OCHy>KuBaHUS (yHKIHO-
HaJIBHBIX OJIOKOB HU(POBOH CHUCTEMBI Ha KpHCTaJUIe.
DTO MO3BOIACT CymecTBeHHO (Ha 5-10%) MOBBICHTH
MPOIIEHT BBIXOJa TOJHON MPOAYKIIMHN Ha PBIHKE JJICK-
TPOHHBIX TEXHOJIOTHH MyTeM BOCCTaHOBIEHHs pado-
TOCIIOCOOHOCTH Je(eKTHBIX KPHUCTAJUIOB HaMSTH B
mpolecce MPOM3BOJICTBA M JKCIUIyaTallMH, a TaKXKe
YBEJIMYUTH JJINTENBHOCTh KM3HEHHOTO LHKJA MaT-
pHIl MaMATH IMyTEM BOCCTAHOBJIEHHS WX paboToCIo-
cOoOHOCTH B peallbHOM MacuITabe BpeMEHH.

BcTpoeHHBIT pEMOHT OPUEHTHPOBAH Ha BCE, UTO
HMeeT ajpec: MaMsITh, MYJIbTHIPOIECCOPHI, MATPUI-

HBle npoueccopsl. Ecnu HeoOX0uMo peMOHTHPOBATh

JIpYTHE CTPYKTYpPBHI, MX CJIELyeT NPOECKTHPOBATh C

Y4eTOM aJpecyeMOCTH KOMIIOHEHTOB. AJpeCcyeMocCTb
U PETYJSAPHOCTh KOMIIOHEHTOB MPEBPAILAET CUCTEMY
B HAaJeXHYIO, POOAcCTHYIO, PEMOHTOIPUTOAHYIO H
KHUBYUYIO.

JlanbHelMe uccleoBaHusl OPHEHTUPOBAaHBI Ha
pa3paboTKy PeMOHTOIIPUTOIHON CTPYKTYpPHI CHCTEMEI
u anmmapatHoro moxyis BIRA mis BcTpoeHHOTO BOC-
CTaHOBJIEHUSI PAa0OTOCHOCOOHOCTH MaMATH IPU BO3-
HUKHOBEHHH He(eKTOB Ha CTaAMU NPOU3BOACTBA H
9KCITyaTalluu.

EpBant 3opuan (EWDTS’ 2007, Yerevan): “B
HacTosIIee BpeMsi OCHOBHAs Mpo0iieMa peMOHTa CHC-
TEMBI Ha KpUCTa/ule OyJeT 3aKio4aTrhcs B pa3padboT-
K€ TEXHOJIOTMH M METOJI0OB BCTPOCHHOTO BOCCTaHOB-
JeHUs paboTOCIIOCOOHOCTH JIOTHKH, KOTOpas 3aHMMa-

et He Oonee 10% ot ruiomaau Kpucrasmia”.
Jluteparypa

1. Bergeron J. Writing testbenches: functional veri-

fication of HDL models.— Springer, 2003. — 512 p.

2. Rashinkar P., Paterson P., Singh L. System-on-
chip Verification: Methodology and Techniques.—
Kluwer Academic Publishers, 2002.— 393 p.

3. IEEE-1800 IEEE Standard for System Verilog
Language. — 2005. — 586 p.

4. S. Hamdioui, G. N. Gaydadjiev, A. J. Van de
Goor. The State-of-the-art and Future Trends in Test-
ing Embedded Memories // Records IEEE Interna-
tional Workshop on Memory Technology, Design,
and Testing, San Jose, CA, August 2004. — P. 54-59.

5. Zorian Y. Today’s SoC Test Challenges // ITC

International Test Conference.— 2005.

6. Shoukourian S., Vardanian V., Zorian Y. SoC
Yield Optimization via an Embedded-Memory Test
and Repair Infrastructure / IEEE Design and Test of
Computers. — 2004. — P.200-207.

7. Youngs L., Paramanandam S. Mapping and
Repairing Embedded-Memory Defects // IEEE De-
sign and Test of Computers.— 1997.— P. 18-24.



Biomoeocminki cucmemu

109

8. Zorian Y., Shoukourian S. Embedded-Memory
Test and Repair: Infrastructure IP for SoC Yield //
IEEE Design and Test of Computers. — 2003. — P. 58-
66.

9. Zorian Y., Yessayan A. IEEE 1500 Utilization
in SoC Design and Test // ITC International Test
Conference.— 2005.

10. Rossen K. Discrete Mathematics and its Ap-
plications. — McGraw Hill, 2003. — 824 p.

11. MMapdentnit A.H., Xaxanos B.U., JIuTBuHOBa
E.. Mogmenu mHOGPAacTpYKTypsl CEPBHCHOTO 00CIy-
JKuBaHUS MUQPOBBIX cucTeM Ha kpuctamiax // ACY n
npubopsr aBToMaTHKu.— Berm. 138. — 2007.— C.83-99.

12. Xaxanos B.M., Xaxamosa M.B. VHDL +
Verilog = Cunte3 3a MmuHyThl.— X.: CMUT, 2007. —
264 c.

13. Zorian Y. What is Infrastructure IP? // IEEE
Design & Test of Computers.— May-June 2002. —
P. 5-7.

14. Zorian Y., Gizopoulos Dmytris Gest editors’
introduction: Design for Yield and reliability // IEEE

Design & Test of Computers.— May-June 2004.— P.
177-182.

15. IEEE 1500 Web Site. [OnektpoH. pecypc]. —
Pexxum noctyma: —http://grouper.ieee.org/groups/1500/.

16. Densmore D., Passerone R., Sangiovanni-
Vincentelli A. A Platform-Based taxonomy for ESL
design // Design&Test of computers. — September-
Jctober 2006. — P. 359-373.

17. DaSilva F., Zorian Y., Lee Whetsel, Karim
Arabi, Rohit Kapur Overview of the IEEE P1500
Standard // ITC International Test Conference.—

2003.—P. 988-997.

18. boumapenko M.®., Kpupyns I.®D., Ps6-
ues B.I'., ®pagkos C.A., Xaxano B.U. IIpoextupo-
BaHHE W JIMATHOCTUKA KOMITBIOTCPHBIX CHCTEM U Ce-

teit.— K.: HMI] BO, 2000. — 306 c.

IHocmynuna 6 pedaxyuio 11.02.2008

Penensent: n-p TexH. Hayk, mpod. B.M. Ionros,
XapbKOBCKMI HallMOHANbHBI YHHUBEPCUTET PAIHO-
3JIEKTPOHHKH.



AHOTAIIII

YK 621.039.058

baxmau €.C., Ciopa O.A., Ckasp B.B., Toxapes B.1L,
Xapuenxko B.C. IIVIIC-naatdopma y KPUTHYHHX
3aCTOCYBaHHAX: TAapaHTO31aTHI MacmTa0oBaHi pi-
HIeHHS JJ1A iHpopManiiiHuX i yHIPaBIAIOYUX CHCTEM
AEC // PagioenekTpoHHI i KOMIT'IOTEpHI CUCTEMH. —
2008. — Ne 6 (33). —C. 12-19.

[IpoaHanizoBaHO eTany PO3BUTKY Ta PE3YJIBTATH 3aCTO-
cyBans I[TJIIC-texnomoriii st moOynoBu macmradbo-
BaHMX IuIaTGopM rapantozgatHux [YC kputnaHuX 00'-
€KTiB. YTOYHEHO MOZENh PH3WKIB 1 JaHI pe3yibTaTd
ananizy pmukiB mist [IJIIC-texuomoriit. [IpoanamizoBa-
Hi MoxymBocti [TJIIC y koHTekcTi eBomrorii 6a30BHX
TIPUHLMIIB 3a0e3MeUeHHs rapaHTo3aaTHOCTI. OmnurcaHo
ocobmuBocTti TIJIIC-matdopmu, sika pospodiena HBIT
«Pamiit».

Ta6an. 1. In. 3. Bibmiorp.: 16 Ha3B.

YK 681.324

Ipaooic Envsaci Komapi, I'opbenko A.B. Anamni3 rapan-
To3naTHocTi posnogiienux IYC HadTorazoBux
KOMIUIEKCIB 3  BHKOPHCTAHHSIM  PO3IIMPEHHX
FME(C)A-Ttadauup // PagioenekTpoHHI 1 KOMIT FO-
TepHi cuctemu. — 2008. — Ne 6 (33). — C. 20 — 23.
Po3risiHyTO eneMeHTH MeToja aHallidy rapaHTo3/aT-
HOCTI  po3mnofiieHnx iHdopmaniiiHO-yIpaBIsIFOunX
cucreM (IYC) mns madtorasoBux iHGpacTpykTyp. B
HOro OCHOBY MOKJIA[CHO BUSBJICHHS W aHA3 HACHiI-
KiB PI3HOM@HITHUX BiJIMOB ITiJICUCTEM Ta X KOMIIOHEH-
TiB (K IPOrpaMHUX, TaK ¥ alapaTHHUX), Ul CHCTEMa-
TH3alii SKUX 3aIPONOHOBAHO BUKOPHCTOBYBATH i€pap-
xii FME(C)A-tabmunp. HaBemeno mnpukian anamizy
IYC nadrorazooi inppactpykrypu xommanii NISOC.
In. 2. Bibmiorp.: 6 Ha3B

YK 681.3: 004.832

Jlokasok B.H., Komasp E.Ji. MaTtemaTH4yecKne Mo-
e NOBbINICHUS! 3(PPEeKTHBHOCTH TEXHOJIOTHH
NOAJAEPKKU NPUHATHS pelleHuii o0ecnieyeHusl Mpo-
H3BOJCTBA 00YBH // PaMoseKTpOHHBIE U KOMITBIOTE-
pubie cuctemsbl. — 2008. — Ne 6 (33). — C. 24-31.

B cratbe paccMOTpeHBl MaTeMaTHYECKUE MOAENU MOJ-
JEPKKH TPHUHATHS pelleHud Ipouecca obecredeHus
IIPOU3BOZCTBA OOYBH M TOBBIMIECHHS €ro 3(PEKTHBHOC-
TH Ha OCHOBaHHH MPEIUIOKEHHBIX MOZECIIEH.

Tab6mn. 1. Un. 2, bubmmorp.: 6 HanM..

YK 004.9

Cupomiox A.U., boxan K.A., Oxcrouenxo O.B., Xap-
yenxo C.B. MemuuuHckue MHGOPMAaNMOHHBIE CHC-
TeMBbI: aHAJU3 ONBITA PAa3padOTKH M NMPUMeHeHus //
PannosnekTpoHHbBIE W KOMITBIOTEPHBIE CHCTEMBI. —
2008. — Ne 6 (33).—C. 32-38.

31paBoOXpaHeHNe SBISIETCS OIHOM M3 TJIaBHBIX 00Jac-
TeH, Tl MHTCHCHBHO BHEIPSIOTCS WH(OpMAIMOHHbIE
TexHoNoruy. [IpoBeaeH 0030p M aHaIN3 OTEYECTBEHHBIX
1 3apyOeXHBIX MEIUIMHCKUX HWH(OPMAIMOHHBIX CHC-

UDC 621.039.058

Bahmach E., Siora O. Sklyar V. Tokarev V.,
Kharchenko V. FPGA-based platform in safety-
critical applications: dependable scalable decisions
for NPP I1&C systems // Radioelectronic and com-
puter systems. —2008. — Ne 6 (33).— P. 12-19..

Stages of development and application results of FPGA-
technologies for generation of scalable platforms of
dependable safety-critical I&C systems are analyzed. A
risks model is precise and results of FPGA-technologies
risks analysis are given. FPGAs possibilities in context
of evolution of the base dependability assurance
principles are analyzed. Peculiarities of FPGA-based
platform developed by Company Radiy are described.
Tabl. 1. Fig. 3. Ref.: 16 items.

UDC 681.324

Iraj Elyasi Komari, Gorbenko A.V. Dependability
analysis of distributed ICS of oil and gas complexes
using extended FME(C)A-tables. // Radioelectronic
and computer systems. — 2008. — Ne 6 (33). — P. 20-23.

Elements of a method of dependability analysis for
distributed information and control systems (ICS) of
oil-gas infrastructures were described. It is based on
possible faults identification and analysis for different
subsystems and their components (both hardware and
software). A hierarchy of FME(C)A-tables was pro-
posed to systematize fault analysis. An analysis of ICS
was shown by the example oil-gas infrastructure of
NISOC Company.

Fig. 2. Ref.: 6 items.

UDC 681.3: 004.832

Lokasyuk V., Kotlyar E. Mathematical models to
increase the efficiency of the decision making
support technology for provision of the footwear
manufacturing // Radioelectronic and computer sys-
tems. —2008. — Ne 6 (33).— P. 24-31 .

Mathematical models of the decision making support for
process of provision of the footwear manufacturing are
considered in the paper. The question of increases the
efficiency of the footwear manufacturing based on
proposed models is investigate.

Tabl. 1. Fig. 2, Ref.: 6 items.

YK 004.9

Cupomiox A.L, Boxan K.O., Okciouenko O.B., Xapuen-
ko C.B. Menuuni iHgopMmauiiini cucremu: anauiz
TOCBixy po3podku Ta 3actocyBaHHs // Pamgioenekr-
poHHI 1 KoM 'torepHi cucremu. — 2008. — Ne 6 (33). —
C.32-38.

OxopoHa 3/10pOB’Sl € OIHOIO 3 TOJOBHUX c(ep BIPOBa-
JoKeHHI iHhopManiitaux TexHonorid. Hamano ormsam ta
aHaJi3 BITYM3HIHMAX Ta 3aKOPAOHHUX MEIHIHUX iH(Op-
Mamiiianx cucteM (MIC), mocBiny ix po3poOKH Ta BIpo-
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tem (MUC), onbita ux pa3paboTku U BHempeHus. Omu-
ceiBatoTcsl ocobeHHoctu cucteMbl MUC-XAU, paspa-
0aTeIBaeMOi C WCHONB30BaHMEM TexHojoruii Data
mining u SOA.

Tabn. 1. bubmuorp.: 10 Ha3B.

YK 681.513

JIaxoe O.JI., Hemuoenxko M.I. HapgiliHicTh aBTOMATH-
30BaHUX CHCTEM KepyBaHHsSI HaBYaJbHUM MpoIlle-
COM Yy BHIIHX HABYAJBLHHUX 3akjanax // Pamioenekr-
poHHi i koM’ foTepHi cuctemu. — 2008. — Ne 6 (33). —
C. 39-45.

JocmimkeHa 3a1a4a HaAiMHOCTI aBTOMAaTH30BAaHUX CHC-
TeM KypyBaHHS HaBUAJIbHUM IPOLIECOM Y BHIIMX Ha-
BYAJIBHUX 3aKJIaJax Ta BUOLICHO aCIEKTH, SKI BILIHBA-
I0Th Ha MPOrpaMHe 3a0€3MEYCHHS HOT0O TUITY.

Tab6n. 1. In. 5. Bibmiorp.: 11 Ha3B.

YK 004.052

Yepkacckuii H.B. B3aMM03aBHCHMOCTb XapaKTepHc-
THK CJIO0KHOCTH M HAAEKHOCTH KOMINBIOTEPHBIX
cucreM // PagmosneKkTpoHHbIE W KOMIIBIOTEPHBIE CHC-
teMbl. — 2008. — Ne 6 (33). — C. 46-51 .
PaccMaTpuBaeTcss B3aMMO3aBHCHMOCTD XapaKTEPUCTHK
cnoxkHoctd SH-mMozenb,  GU3HIeCKHX XapaKTePUCTHK
BBIYUCIUTENFHON CHCTEMBI, KOTOpBHIE BIUSIOT HA €ro
HaaexHocTh. Onpenenensl SH-Moenb, deMeHTapHbIH
npeoOpa3oBaresib, TEXHUYECKHE U HWH(POPMATUBHBIC
XapaKTECPUCTUKU CIIOKHOCTH. ‘YkazaHbl METOAbI OIITHU-
MH3alMU XapaKTEPUCTHK CIOXKHOCTH W HEKOTOPBIX Xa-
PaKTepUCTHK Ha/IeKHOCTH.

Bubmnmorp.: 2 Ha3B.

YK 658.520

Ckamkosa H.O. T'apaHT3aaTHI TexHOJIOTil pexoH}i-
rypamii aBTOMATH30BAHMX TPAHCIOPTHO-BHPOO-
HUYUX cucTeM // PamioenekTpoHHI 1 KOMIT FOTepHI CH-
cremu. — 2008. — Ne 6 (33). — C. 52-57.

Posr JIIJA€THCS ITUTaHHA HiZlBI/lIJ_leHH}I T apaHTO3[laTHOCTi
CEpBICIB B aBTOMAaTH30BaHNUX TPAHCIIOPTHO-BUPOOHNUYUX
cucreMax. Y OCHOBI NPONOHOBAHHMX PIllIEHb BUKOPHUC-
TOBYETHCS /IANITUBHUM MiJIX1/1 10 KOHCTPYIOBaHHS Bapi-
AHTIB OpraHizamii CTPyKTyp TakuX CHCTEM. 3 L€ Me-
TOIO MPOIIOHYEThCS KOHIENITyaJ IbHa MOJIENb, 110 J03BO-
JsI€ y Mipy HaJXO[DKEHHS allOCTePiOpHHX JAHHX 1 TTOTO-
4yHO1 (pyHKIIi BTpAT aJanTUBHUNA 3MIHIOBATH YUCIO Ka-
HAJIB 1 AUCHWIUTIHE OOCIyroByBaHHS. HaBomsaThes pe-
3yIbTaTH YUCEIBHUX MOJIETIbHUX €KCIIEPHMEHTIB.

Tabm. 1 L. 4. biGmiorp.: 4 Ha3B.

YK 629.78.018

Typxin Lb., Cokonosa €.B., Ilenemos 0.0,
Hiximina T.C. IlpakTu4Hi acmekTH peaJjizauii qu-
HAMIYHOr0 IUIAHYBAHHSl 3aNUTIB Yy  KJI€HT-
CepBepPHUX CHCTEMAaX peaJbHOro yacy Ha 6asi OPC
// PamioenekTpoHHi i KoMt toTepHi cuctemu. — 2008. —
Ne 6 (33). — C. 58-61.

[TokaszaHo, 110 KITFOYOBI BIACTUBOCTI PEaKTUBHOCTI Ta
nepen0davyBaHOCTI B KIIIEHT-CEPBEPHUX CHCTEMax pea-
JIBHOTO dYacy, siki peanisyioTs TexHomorito OPC (OLE

Ba/keHHS. OmucyroTbess ocobmmBocti cuctemn MIC-
XAl, sixa po3po0ITIOEThCS 3 BUKOPUCTAHHSAM TEXHOJIOT 1M
Data mining i SOA.

Tab6m. 1. biomiorp.: 10 Ha3B

UDC 681.513

Lyahov O., Demidenko M. Reliability of the
automated control systems of educational process in
higher educational institutions // Radioelectronic and
computer systems. — 2008. — Ne 6 (33).— P. 39-45.

The problem of reliability of the automated control
systems by educational process in a higher educational
institution is investigated and the aspects rendering the
greatest influence on software this type are allocated.
Tabl. 1. Fig. 5. Ref.: 11 items.

YK 004.052

Yepracokuii M.B. B3aeMo3ane:kHiCTh XapaKTepHC-
THK CKJIAIHOCTI i HaAiliHOCTi 004N CAIOBAILHUX CH-
cTeM // PamioenekTpoHHi 1 KOMIT IOTEpHI CHCTEMH. —
2008. — Ne 6 (33). — C. 46-51 .

PosrmsimaeTbest  B3a€MOBAIEKHICTD  XAPaKTEPUCTHK
cknanHocti SH-momenb, 1 (QI3MYHMX XapaKTEPHCTUK
00YKCITIOBATILHOI CHCTEMM, SIKI BIUIMBAIOTh Ha HOro Ha-
niHicTh. Bu3Haueni SH- Mofens, eneMeHTapHUiA niepe-
TBOPIOBAY, TEXHIUHI i 1H(OPMATUBHI XapaKTEPHUCTHKU
ckianHocti. Bkasani mMeroqu ontumizanii XxapaktepHc-
THUK CKJIQTHOCTI 1 ISSIKMX XapaKTEePUCTHK HaiHHOCTI.
bibmiorp.: 2 Hass.

UDC 658.520

Skatkova N.A. Dependable technologies for reconfigu-
ration of the transport-industrial systems // Radio-
electronic and computer systems. — 2008. — Ne 6 (33).—
P. 52-57.

The task of providing dependable technologies for re-
configuration of the transport-industrial systems is con-
sidered. The offered approach is based on the adaptive
constructing of organization structures variants in such
systems. It is proposed a conceptual model that allows
to change channel capacity and service procedure adap-
tively. Results of computational model experiments are
given.

Tabl. 1 Fig. 4. Ref.: 4 items.

UDC 629.78.018

Turkin 1.B., Sokolova E.V., Shepetov Y.A., Nikitina T.S.
Practical aspects of realization of dynamic planning
of inquiries in client-server systems on the basis of
OPC // Radioelectronic and computer systems. — 2008.
—Ne 6 (33). — P. 58-61.

It is shown, that key properties of reactance and pre-
dictability for real-time systems in the client-server
systems realizing OPC (OLE for Process Control)
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for Process Control) MoXyTh OyTH HOCSTHYTI Mix 9ac
PO3pOOKH TIPOrpaMHOTO 3a0€3MEUCHHS, SKHH peaizye
ATOPUTMIYHMI Ta pPecypcHH CrmocoOM amamTariii.
CctopmynpoBaHi 0OMEXEHHS Ha aKTyalbHICTh JAaHUX Ta
YacoBY IUTICHICTh iH(GOPMAIIT JO3BOJSIOTE PO3IJISLIaTH
NpOILEC TUIAHYBaHHS 3alMTIB Y KIIIEHT-CEPBEPHUX CHUC-
TEeMax PeabHOr0 4acy fK 3aJady AMHAMIYHOIO IIpo-
rpaMyBaHHS, PO3B'I3aHHS SIKOI 1a€ MOJIITHKY KepyBaHHS
3anuTaMy. 3 ypaxyBaHHIM pO3pOOJICHUX apXiTeKTypHUX
pillieHb MporpaMHOro 3a0e3IeueHHs MPOBEAEH SKICHUH
aHaJi3 mpoOIeMHHX MTUTAHb.

In. 1. Bibmiorp.: 5 Ha3B.

YK 004.052

Crnusosckan U A. Knacenpukanusi MeToa0B BOCCTa-
HOBJIEHHs] HH(OPMALMOHHOI LIEJTOCTHOCTH B CHCTe-
Max pa3IuYyHON cJI0:KHOCTH // PagmosnekTpoHHBIE U
KoMIbioTepHBIe cucTeMbl. — 2008. — Ne 6 (33). — C.
62-65.

PaccMOTpeHBI OCHOBHBIE METOIbI BOCCTaHOBJICHHMS,
npoBeJieH aHaIn3 3(QGEKTHBHOCTH 10 KPUTEPHUSIM CTOHU-
MOCTH, CKOPOCTH BOCCTaHOBJICHHS U IPUMEHHMOCTH K
paznuyHbIM 3anadaM. JlaHa o0oOuieHHas Kiaccuduka-
151 METOJIOB BOCCTaHOBJICHUSL.

Wn. 1. bubmmorp.: 11 Hass.

YK 004.077

Dypmanos A.A. ABTomaTHO-TpadoBa MoOAeJIb cepBic-
opieHToBaHMXx JogaTkiB // PamioemexTpoHHi i
koMt 1oTepHi cuctemu. — 2008. — Ne 6 (33). — C. 66 - 70.
Po3risitHyTO 3acTOCYBaHHS MAaTEMATHYHOIO —Aarapary
rpad-CXeM aIrOpuTMIB 1 ICTEPMIHOBAaHMX KIHIIEBHX
aBTOMATiB sl onucy (YHKI[IOHYBaHHsS  CepBic-
OpIEHTIPOBAHHMX JMOMATKIB. SIK 00'€KT MOCIIIKCHHS
BUOpani Web-cepBicH 3 TUIIOBOIO BHYTPILIHBOIO apXi-
TEKTYPOIO [IPOBaiiiepa MoCIyT.

Tabmn. 6. In. 5. Bibmiorp.: 7 Ha3BH.

YK 004.052

boiiko O.JI. Auani3z OararoBepciiHMX apxiTeKTyp
JJIsl MIABMIIEHHSI TApaHTO3IAaTHOCTI cucTeM 30epi-
raHHs AaHux // PamioeleKTpoHHI i KOMIT IOTepHI CHC-
temu. — 2008. — Ne 6 (33). — C. 71-75.

B craTTi aHaANMi3yrOTHCS TPOOJIEMH ITiBUICHHS HAJlili-
HOCTI Ta TPOIYKTHBHOCTI CHCTEM 30€piraHHs IaHHX,
3aCHOBaHMX Ha OaraTtoBepciiHMX TexHoiorisx. I[Ipomo-
HY€TBCS apXiTeKTypa BimMoBocTiiikoro FT-cepsepy, sika
TPYHTYETBCS Ha i/1ei CTBOPEHHS IPOTrpaMHOTO 3abesrie-
YeHHSI, MO0 3iHCHIOE JOTiKy TpaHcusmii SQL- 3amuTi B
mianektHi (popmu. DOpPMYIIOIOTHCS 3aBAAHHS JIOCITI-
JOKEeHb, TIOB’S3aHUX 3 ONTHUMI3AIlEI0 PEKUMIB POOOTH
FT-cepBepy, 3icTaBieHHs MOKA3HUKIB MPOIYKTHBHOCTI
niBepcanx SQL cepBepiB y pi3HUX KOHQITyparisx,
CTBOPEHHSIM BiZIIIOBIJIHOIO POIPaMHOTO 3a0€3eYEeHHS.
Inn. 1. Bibmiorp.: 6 Ha3B.

VK 621.3

3acnascoruii B.A. TlppuHuun pi3HOTUNHOCTI i MpoodJie-
MH 3a0e3nedeHHs] HAXIHOCTI CKJIQJHHUX CHCTEM 3
BHCOKOI0 IiHOI BigmoBu // PanmioenekTponHi i

technology can be attained in the course of the devel-
opment of the software which realize the algorithmic
and resource means of adaptation. The formulated re-
strictions to an urgency of data and time integrity of the
information allow to consider planning process of in-
quiries in real-time client-server systems as a problem
of dynamic programming which decision gives a policy
of management of inquiries. In view of the developed
architectural decisions of the software the qualitative
analysis of problem questions is executed.

Fig. 1. Ref.: 5 items.

YJIK 004.052

Crnuszoecoka 1.A. Knacugikauisa MeToaiB BiqHOBJIeH-
Hs indopmaniiiHoi uislicHocTi B cucTemax pi3HOI
CKJIAIHOCTI // PamioenekTpoHHi i KOMIT IOTEpHI CHCTe-
M. — 2008. — Ne 6 (33). — C. 62 - 65.

Po3risiHyTI OCHOBHI METOIM BiJHOBIICHHS, IPOBEICHUI
aHaji3 e(peKTUBHOCTI IO KPUTEPISX BaPTOCTI, MIBUIKOC-
Ti BITHOBJICHHS Ta 3aCTOCOBHOCTI 10 pi3HUX 3a1a4. JaHa
y3arajibHeHa Kiacudikailis METOIB BiHOBJICHHS.

In. 1. Bibmiorp.: 11 Ha3s.

UDC 004.077

Furmanov A. Automate-graph model of the service-
oriented applications // Radioelectronic and computer
systems. — 2008. — Ne 6 (33).— P. 66-70.

Application of mathematical apparatus of count-chart of
algorithms and determined eventual automates for
description of the service-oriented application
functioning is considered. Web-services with typical
internal architecture of the service provider are selected
as an object of research.

Tabl. 6. Fig. 5. Ref.: 7 items.

UDC 004.052

Boyko A. The analyze of multiversion architectures
for increasing dependability of data store systems //
Radioelectronic and computer systems. — 2008. —
Ne 6 (33)—P. 71-75.

The issues of increasing dependability and performance
of diverse data store systems are discussed in this article.
The architecture of reliable FT-server which is founded
on the idea of middleware developing is proposed. The
ways of further researches, connected with FT-server
working regimes optimization, comparing performance
rates of diverse SQL servers in different configuration,
creating customizable middleware are formulated.

Fig. 1. Ref.: 6 items.

UDC 621.3

Zaslavskiy V. Principle  of raznotipnosti and
problem of providing to reliability of difficult
systems with high cost of refuse / Radioelectronic
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komrr 1oTepHi cucteMu. — 2008. — Ne 6 (33). — C. 76-78.
VY crarti po3rsafalThesa MpodiieMy 3a0e3MeYeHHs Ha-
IIMHOCTI 1 OE3MEKN CKIAJHUX CUCTEM 3 BUCOKOKO LIIHOKO
BiJIMOBH, IIPUHIIMT Pi3HOTHITHOCTI 1 MaTeMaTHYHI MOJIC-
i 1 MeTozy, SKi po3po0JieHi Ha HOro OCHOBI 1 BUKOPHC-
TaHi MPHU JOCHIDKCHHI CHCTEM HAa PI3HUX eTamax ixX
KHUTTEBOTO IUKITY.

In. 1. Bibmiorp.: 7 Ha3B.

YK 004.312.02

Kopobros M.I'., Kopobrosa O.M. 3acTocyBaHHA y3a-
rajbHeHUX JIOTiYHUX QyHKUiA 10 cuHTe3y Hudpo-
BHX aBTOMATIB 3 NepPeHACTPOIOBAHHMMH MNapaMer-
pamu // PamioeneKTpoHHI 1 KOMII'FOTEPHI CHCTEMH. —
2008. — Ne 6 (33). — C. 79-87.

3anponoHOBaHO METOJl CHHTE3y CHHTE3y IHM(PPOBUX
aBTOMATIB 3 IIEPEHACTPOIOBAHUMHU IapaMeTpaMH, 3a-
CHOBaHMH Ha mpesncraBleHHI QyHKUIH y ¢opmi y3a-
TaJbHEHUX JIOTIYHHUX (YHKIIH i3 3aJIeKHIMH TTapaMeT-
pamu. IIpoBeneHo aHai3 3aIIPONIOHOBAHOTO METOY.
Tabm. 2. In. 9. Bibmiorp.: 4 Ha3B.

YK 681.325

Menvnux A.A. TeXHONOTHU TIPOEKTHPOBAHMS KOM-
NbIOTEPHBIX YCTPOHCTB A5l BHICOKONPOAYKTHBHBIX
pexoHGUTYpUPOBaHHBIX Yyckoputeseii // Paauo-
JJIEKTPOHHBIE U KOMIIBIOTEpHBIE cUcTeMbl. — 2008. —
Ne 6 (33). - C. 88-92.

PaccMOTpeHHBI  apXUTEKTYpBl  BBICOKOIIPOYKTHBHBIX
PEKOH(PUTYPUPOBAHHBIX KOMITBIOTEPOB, IPOTrPaMMHbIC
MOJIENH KOMIIBIOTEPHBIX YCTPOHCTB M TEXHOJIOTHS IPO-
eKTHPOBaHUS MOJENCH KOMIIBIOTEPHBIX YCTPOMCTB IO
YCIIOBHSM SI3BIKOB OIMCAHMS AMIapaTHBIX CPEACTB U 110
S3BIKY BBICOKOTO YPOBHSI.

bubmumorp.: 15 Ha3B.

YK 681.321

Kapasaii M.@., Ilapxomenko I1I1., I[Tloorazos B.C. [lo
HOBOI TOMOJIOTIi BiIMOBOCTIKHX KJjacTepiB i Jio-
KaJbHUX Kepylounx Mepexx // PamioenekTpoHHi i1
koMt 1oTepHi cucteMu. — 2008. — Ne 6 (33). — C. 93-98.
MaoBiiomMa B iH)K€HEpHO-TEXHIYHUX KpPYyrax Marema-
TUYHA KOMOIHATOpHA KOHCTPYKIIiSI CHMETPUYHUX Ypi-
BHOB@KEHHX OJIOK-CXEM MICTHTh BEJHKi MOMJIMBOCTI
JUIA TIPOEKTYBaHHS BiAMOBOCTIHKMX HEOTHOPIIHUX
KJIaCTepiB 1 JIOKAIbHUX MEpex yis 300py iHdopmarii i
ynpapiinns. [Ipu HanexHid iHTepnperauii, OJIOK-
CXE€MH MOKHA po3riIdayBaTu sK KBa3iHOBHOCBﬂ3HMI‘/II
rpad), BEpIIMHHA SIKOTO CIOJyYeHI HE 3a MPUHIUIIOM
”TOYKa-TOUKa”, & 4epe3 JOCTATHbO MPOCTUN MEepeMHU-
Kad, [0 MPaKTHYHO HE BHOCHUTH JI0AAaTKOBOI 3aTPHUMKH
IIPY TPOXO/KEHHI curHaiiB. [Ipu nboMy 4mCIlO KaHa-
JiB 3B'S3KY 1 MOPTIB N-BY3JIOBOI Mepeki 3MEHITYEThCS
B n pasiB y MOPIBHSHHI 3 HOBHOAOCTYITHIM TPpadoM.
Tabn. 1. In. 10. Bi6niorp.: 4 Ha3By.

YK 681.326:519.613

Xaxanos B.I, Xaxanoea I'.B, Jlumeunosa €.1. Aareopo-
JIOriYHMil MeTo peMoHTy yOyaoBanoi mam’siti // Pamioe-
JMeKTPOHHI 1 KoM 'toTepHi cucremu. — 2008. —

and computer systems. — 2008. — Ne 6 (33).— P.76-78.
In the article the problems of providing of reliability and
safety of the difficult systems with the high cost of
refuse are examined, principle of heterogeneity and
mathematical models and methods which are developed
on his basis and used for research of the systems on the
different stages of their life cycle.

Fig. 1. Ref.: 7 items.

UDC 004.312.02

Korobkov N., Korobkova E. Generalized logic
modules application to the synthesis of digital
automatons with rebuild parameters // Radioelec-
tronic and computer systems. — 2008. — Ne 6 (33).— P.
79-87.

The method of the synthesis of digital automatons with
rebuild parameters based on functions representation in a
form of generic logical functions with dependent
parameters is proposed. The analysis of suggested
method is conducted.

Tabl. 2. Fig. 9. Ref.: 4 items.

UDC 681.325

Melnik A. Technologies of planning of computer
devices are for highly productive rekonfigurovnikh
of accelerating // Radioelectronic and computer sys-
tems. —2008. — Ne 6 (33).— P. 88-92.

Architecture  of highly productive reconfigured
computers, software models of computer devices and
technology of computer devices models designing
through the description languages of hardware facilities
and through a high-level language are considered.

Ref.: 15 items.

UDC 681.321

Karavay M., Parkhomenko P., Podlazov V. To the new
topology of fault tolerant clusters and local control
networks // Radioelectronic and computer systems. —
2008. —Ne 6 (33).— P. 93-98.

The mathematical combinatorial construction of sym-
metrical balanced block-designs are not very well
known to engineering authority. Indeed, it contains the
wide opportunities for design of fault tolerant hetero-
geneous clusters and local networks for data mining
and control. Under proper interpretation the block-
design may be treated as a quasi complete (full) graph,
where the graph nodes are connected not on the princi-
ple “point-to-point”, but over small one—stage switches
which delay the signals on the neglected value. In this
topology the number of channel links and node ports

are reduced by a factor equal to Jn as compare to full
graph.
Tabl. 1. Fig. 10. Ref.: 4 items.

UDC 681.326:519.613

Hahanov V., Hahanova A., Litvinova E.. Algebro-
logical embedded memory repair method // Radioelec-
tronic and computer systems. — 2008. — Ne 6 (33). —
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Ne 6 (33). — C. 99-109.

3anpornoHoBaHO anredpo-JIOTiYHUI METO ONITHMAIHHO-
TO BiIHOBIIEHHS TpaIe31aTHOCTI Mam’sTi, 3aCHOBaHUI
Ha BHUPINICHHI 3a1a4i MOKPUTTA AC(PEKTHHX KOMIpOK
pE3epBHUMH €JIEMEHTaMH IIUISIXOM BHUKOPUCTaHHS ara-
pary OyneBoi anreOpu. Meroj 103BOJIsIE aBTOMATUYHO
BUKOHYBaTH BIiJHOBJICHHS MPAIe3aTHOCTI EJIEMCHTIB
rmam’siti B rpoueci (hyHKIIOHYBaHHS Ta MOXKE MaTH ara-
patHy abo mporpamHy BOYZOBaHy peaji3alito, 10 sB-
J151€ cO00I0 CepBiCHUI MOJTYJIb BUTIPABIIEHHS JIepeKTiB.
In. 4. Bibmiorp.: 18 Ha3B.

YK 681.3.06

Hixonvcokui C.5. AHani3 4acoBoi 30MTKOBOCTI
KOMII IOTEPHHUX CHCTEM 3 KiJIbIIEBOK CTPYKTYpPOIO //
PanioenexktponHi 1 komm’rotepHi cucremu. — 2008, —
Ne 6 (33). — C. 110-113.

3amponoHOBaHa MaTeMaTHyHa MOJIETb  KOMIT FOTEpPHOL
CHCTEMH 3 KUIBLIEBOIO CTPYKTYPOIO, SIKa JIO3BOJISIE MiHIMi-
3yBaTH 4yac 0OMiHy JaHMMH MDK MOZIYJIIMHU cucTeMu. Po3-
IJIIA€ThCS. AJITOPUTM ONTHMAIIBHOTO PO3TAIIyBAaHHS MO-
IyITiB y KiBIEBiH cTpykTypi. HamaHo mepernmik mepesar 3
TIPOAYKTHUBHOCTI 3 Pi3HOMAHITHAM YHCIIOM MOMYJIiB.
BiGmiorp.: 2 Ha3B.

YK 004.832.2

Hcmpebeneyvrkuti M.O. YupapiiHH CTapiHHAM
KPUTHYHHAX cHcTeM // PagioenekTpoHHi i KOMITOTep-
Hi cucremu.-2008.-Ne 00.-C. 114-121.

Po3rnsiHyTI IPUHIMIM YIIPaBIiHHS CTAPIHHSAM KPUTHY-
HHUX CHCTEM Ha IpHKJazi iHpopmaniiaux cucrem AEC,
[0 yIpaBisitoTh. JlaHi KOPOTKI BIiOMOCTI IIPO HOBHIMA
cranpapt MEK, npucBsaenuii it mpoGiemi.

Tabm. 1. In. 3. Bibmiorp.: 10 HazB.

YK 621.039.058

Knesyos O.JI. JlocBin npoBeeHHsT eKCNEePTH3 sijie-
pHoi Ta panianiiiHoi 0e3meKH HOBUX Ta MOAePHi3y-
emux indopmanilinux Ta kepywuux cucrem AEC //
PanioenexktponHi 1 komm’rotepHi cucremu. — 2008, —
Ne 6 (33). — C. 122-127.

CrarTsi mpuCBsSY€Ha Yy3arajJbHEHHIO JOCBily IpOBe-
JICHHSI EKCIIepTH3 sIepHOi Ta pajiauiiinoi Oe3nexu
iHpopmaniHux Ta Kepytounx cucteM AEC y Xapkis-
cekomy ¢imianmi JHTL] APB. V¥ crarTi po3ristHyTI -
XOJ¥ Ta MPUHIMITK 300py Ta CHCTEMaTH3aIlil JaHUX 32
pe3ysbTaTaMu eKclepTu3, BukoHaHux y X& JHTIL
SIPB, 3 MeTOr0 3miMCHEHHS TOJAIbIION0 CTaTUCTHYHO-
rO aHaJi3y, IO JO3BOJUTH BUSABUTH HECIIPUSATINBI Te-
HJICHIIT Ta HAHOUIBII MPOOJIEMHI acleKTH, Ha K1 CIIiJ
3BEpHYTH OcoOJMBY yBary mnpu ouiHii Oesnexku IKC
AEC y maiibyTHBOMY.

Tabmn. 2. biomiorp.: 4 Ha3B.

YK 623.762.004

lsanuenxo O.B., Kapsxa O.B., Maepin C.A., @Quiumo-
Hoe [JI. OuiHka piBHA HAJIHHOCTI TeJleKOMYHiKAamiii-
HHUX CHCTEeM MOPCHKHMX PYXOMHX 00’€KTiB /JIf iX TexHi-
YHOr0 00CIYrOBYBaHHSI 32 cTaHoM // PanioenekTpoHHi i

P. 99-109.

This paper suggests algebra-logical memory repair
method that based on solving the task of covering of
faults memory cells by spares by means of Boolean
algebra. The method enables to repair memory
elements automatically in the process of chip
functioning and it can have hardware or software
embedded realization in the form of service repair
module.

Fig. 4. Ref.: 18 items.

UDC 681.3.06

Nikolsky S. The analysis of temporary abundant of
computer system with the ring structure // Radio-
electronic and computer systems. —2008. — Ne 6 (33).—
P. 110-113.

The mathematics model of computer system with the
ring structure is offered here. It lets us to minimize total
time of data exchanging between system modules. The
algorithm of optimal module’s order in the ring structure
is considered. Here we can see gains of productivity
with different number of modules.

Ref.: 2 items.

UDC 004.832.2

Yastrebeneckiy M. Critical systems aging manage-
ment // Radioelectronic and computer systems. — 2008.
—Ne 6(33).—P. 114-121.

Principles of management the senescence of the critical
systems are considered on the example of the
informative and managing systems of AES. Short
information is given about the new standard of MEK,
devoted this problem.

Tabl. 1. Fig. 3. Ref.: 10 items.

UDC 621.039.058

Klevtsov A. The experience of nuclear and radiation
safety expert reviewing of new and modernized
NPP’s instrumentation and control systems // Ra-
dioelectronic and computer systems. — 2008. — Ne 6
(33). - P. 122-127.

The article is devoted to generalization of the experi-
ence of nuclear and radiation safety expert reviewing
of new and modernized NPP’s instrumentation and
control systems in Kharkov subsidiary of SSTC NRS.
Approaches and principles of collection and systemati-
zation of expertise results, which was fulfilled in KhS
of SSTC NRS, are described in the article. The aim of
such systematization is the following statistical analy-
sis which will allow to reveal the negative tendencies
and problem aspects on which experts should draw
attention under NPP’s I&C in future.

Tabl. 2. Ref.: 4 items

UDC 623.762.004

Ivanchenko O., Karyaka A., Mavrin S., Filimonov L
Estimation of reliability level of telecommunication
systems of marine mobile objects for their technical
service on the state / Radioelectronic and computer
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koM totepHi cuctemu. — 2008. — Ne 6 (33). — C. 128-133.
[IpencraBneHo OMOPHY Ta OLIHOYHY MOJIEINI HaIiHHOC-
Ti TENEKOMYHIKaI[ifHUX CHCTEM MOPCBKHUX PYXOMHX
00’exTiB. OTpUMaHO CIiBBIJHOIICHHS IS PO3PAXYHKY
3Ha4YeHb HECTAllIOHAPHOTO KoedilieHTa TOTOBHOCTI,
SIKi IPOTIOHY€ETHCS BUKOPUCTOBYBATH JIjIsl OOIPYHTOBA-
HOTO MPOTHO3y MOMEHTIB [10YaTKy HPOBEAECHHS TEXHi-
YHOTO O0OCITyrOBYBaHHS TEJIEKOMYHIKaLliHHUX CHCTEM
MOPCBKHX PYXOMHUX 00’ €KTIB 32 CTAHOM.

In. 3 Bi6umiorp.: 7 Ha3B.

YK 004.75

Hetisanos A.B., Poxmain A.-H., [onosawmuuy C.A. 3a06e3-
neyeHHst iHdopMauiiiHoi 0e3mexku B PO3NOAiTEHUX
00YMCIIOBAIBHMX Mepexax // Pamioenexktponsi 1
koM toTepHi cuctemu. — 2008. — Ne 6 (33). — C. 134-137.
JaHa J10moBib TNPUCBSYYEThCS BHPIIICHHIO IUTaHb
3abe3neueHHs iH(pOopMaIliiHOT Oe3MeK: B PO3MOICHUX
OOUMCITIOBAILHUX Mepexax. Po3ristHyTo Tpu migxoan
1oOyIOBH BIpTYaJIbHUX NPUBATHUX MEPEX, L0 OpieH-
TOBaHI JUIsl PI3HUX YMOB 3aCTOCYBaHHS.

. 3. Bibmiorp.: 3 Ha3B.

YK 004.45, 004.89, 681.3

Tnaouw C.B. Crilika 10 iHuuaeHTiB indopmaniinoi
0e3nmexku iMyHOMoJi0Ha MyJabTHAreHTHa cucTema //
Panioenexkrponni 1 komm’totepHi cucremu. — 2008. —
Ne 6 (33). - C. 138-141

Indopmaniitai cucremu Ta iHQOKOMYHIKaliiiHI Me-
peXi pO3IIIANAIOTECS K «OPraHi3MHU» 3 TOYKH 30py
«OpraHizMiuHOTO Higxoay», OioHikH, OiokiOepHeTH-
KM Ta €BOJIIOLIHHOI Teopii. BusHaueHo mnpuHIMIN
KepyBaHHS IHIUACHTaMH iHpopMamiitHOi Oe3meku,
MOTHBOBaHI 3 TO3HUIIHA IMyHOIOTII Ta IMyHO-
KOMIT FOTHHTY. 3ampolOHOBAHO KOHIEMIII0 iMyHHOT
MyJIbTHAr€HTHOI CHCTEMH KepyBaHHS IHIMIEHTaMHU
iHdopmaniiinoi Oe3meku. Po3pobneHO CTPYKTypHY
Ta QYHKIIIOHAJIIBHY CXeMH JaHOi CHCTEMH.

In. 2. bioaiorp.: 8 Ha3B.

YK 51.621.391

Mapmunioxk O.M. TecronpuaaTHa J1eKOMIIO3ULsI
aBTOMATHHX MojeJiell // PalioeneKTpoHHI i KOMII 10-
TepHi cuctemu. — 2008. — Ne 6 (33). — C. 142-145.
BukoHaHO aHaimi3 MeTOmiB IEKOMITO3HMINI aBTOMATHHUX
MOJIeei, BAKOPHUCTOBYBAHHUX Y CUCTEMI CHHTE3Y TECTIB.
Po3risHyTI SIK BTacHI TECTONPHIATHI BIACTHUBOCTI 30e-
PEeXEHHsI 1IeHTU(IKATOPIB 1 KOHTPOJIHLHUX €KCIIEPUMEH-
TiB JUI METOZIB MEPEXKHOT 1 i€papXiqHOT TEKOMITO3HIIi1,
TaK 1 30BHIIIHI CTOCOBHO HUX YMOBH (DyHKI[IOHYBaHHS
aHaTi30BaHUX 00'eKTiB. J[OCTIHKEHO BIAMOBITHOCTI Ja-
HUX BJIACTHBOCTEH i yMOB, MOp(hi3MH Mojenei ast 6a-
30BHX BHIB JEKOMIIO3MIIi i 3alPONOHOBaHI KpHTepii,
Mozeni ¥ METOIM TECTONpPHUAATHOI JEKOMITO3MIi Ha
OCHOBI IOTOJDKEHb IIUX BIATIOBIAHOCTEH, BIACTHBOCTEH
1 yMOB.

BiGmiorp.: 4 Ha3B.

YK 621.3
Kpusyna I'.®., Jlanmee M.A., Baoxceb Xapubu Imar-

systems. —2008. — Ne 6 (33).— P. 128-133.

The supporting and evaluation reliability models of
the telecommunication systems of marine mobile
objects are presented. Correlation for the calculation
of values of unstationary coefficientof readiness,
which it is suggested to use for the grounded prog-
nosis of the start moments of servicing telecommu-
nication systems of marine mobile objects on the
state, has been got.

Fig.3. Ref.:7 items

UDC 004.75

Neivanov A., Rokhmail A., Golovashich S. Providing
of information security in the distributed computer
networks // Radioelectronic and computer systems. —
2008.— Ne 6 (33).— P. 134-137.

This lecture is dedicated to the decision of questions of
information security providing in the distributed
computer networks. Three design approaches of virtual
private networks oriented on different application
conditions are considered.

Fig. 3. Ref.: 3 items

YK 004.45, 004.89, 681.3

Iaovuu C.B. YcroilunmBasi K MHIIMAEHTaAM HH(poOpMa-
IHMOHHOHN 0e30MAaCHOCTH MMMYHOIIOJ00HAsI MYJIbTHA-
reHTHasl cucremMa // PaoaNieKTpOHHBIE U KOMIIBIOTEP-
Hble cuctembl. — 2008, — Ne 6 (33). — C. 138-141
WHpopmaiioHHbIe cHCTEMBbI U MHPOKOMMYHUKAIIMOHHBIE
CETH PACCMATPUBAIOTCS KaK «OPraHU3MbD) C TOUKHU 3PCHHS
«OPTaHMBMIYECKOTO MOAX0/1a», OMOHHUKH, OMOKHOCPHETH-
KA W DBOJIOLMOHHOW Teopur. OnpenerncHbl HPHHIIAITBI
YIIpaBIeHUs WHIMACHTAMI HHPOPMAIMOHHON Oe301macHo-
CTH, MOTUBHPOBAHHBIE C TIO3UIIMI HMMYHOJIOTUH U IMMY-
HOKOMITbIOTHHIA. [Ipe/yioxkeHa KOHLENUMS WMMYHHOR
MYJIBTHAT€HTHOH CHCTEMBI YIIPABICHHUS HHIMICHTAMA
nH(OPMAIMOHHONW Oe3omacHOCTH. Pa3paboTaHsl CcTpyK-
TypHas U (PYHKIFOHATIBHAS CXeMBI JAHHOM CHCTEMBI.

Wn. 2. bubswmorp.: 8 Ha3B.

UDC 51.621.391

Martynyuk  A.  Testability decomposition of
automatic models // Radioelectronic and computer
systems. — 2008. — Ne 6 (33).— P. 142-145.

The analysis of methods of decomposition of the
automatic models used in system of synthesis of tests is
executed. Conditions of functioning of analyzed objects
are considered as own properties of testability of
preservation of identifiers and check experiments for
methods of network and hierarchical decomposition, and
external in relation to them. Conformity of the given
properties and conditions are investigated, morphisms
models for base kinds of decomposition and criteria are
offered, to model and methods to decomposition of
testability on the basis of coordination of these
conformity, properties and conditions.

Ref.: 4 items.

YK 621.3
Kpugyna I'.@., Jlanmes M.O., Baoceb Xapi6i liarno-
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HOCTHYECKAs] MOJeJIb KOMIBIOTEPHON CHUCTEMBI B
Buae cetn Ilerpu // Pagno3aeKTpOHHBIC U KOMITBIOTE-
pubIe cuctembl. — 2008. — Ne 6 (33). — C. 146-149.

B cratbe paccMaTpuBaeTcs CTpPYKTypHast MOAENb KOM-
MBIOTEPHOM CUCTEMBI B BHJIE aBTOMATHOM, OrpaHUYEH-
Hoii cetu Ilerpu. [IpennokeHHass MOJeNb MOXKET OBITH
UCIIOb30BaHA JUIS MOCTPOCHHSI JUArHOCTHYECKOro 00e-
CIIEYCHUS KOMITHIOTEPHBIX CUCTEM.

Wn. 1. bubnworp.: 3 Ha3B.

YK 621.396

Jlaspym A.A., Kupesnose /.B., Jlaspym T.B., Cku-
Oan A.A. JlmarHocTuka cpeactB cBsi3u Boopy:keH-
HbIX CnJ1 YKpanHbI HA OCHOBE HeipoceTeBBbIX TeX-
HOJIOTHIT // PamnosaeKTpOHHBIE W KOMIIBIOTEPHBIC
cucteMsl. —2008. — Ne 6 (33). — C. 150-154.

B crarbe npennokeHO HCMONIb30BaHHE HEHPOHHBIX ce-
Ted JUI1 IPOBEICHUS TEXHUYECKOM JUAarHOCTUKU
cpenacts cBa3u B Boopyxennsix Cunax Ykpausnsl. Io-
KazaHa HEOOXOAMMOCTb CO3JaHHMsS H3MEPUTEIILHO-
JMarHOCTHUYECKOTO KOMILIEKca ATl pEeLeHus 3a4a4 Aua-
THOCTHKH, TEXHIYECKOTO OOCITY)KUBAHHS M PEMOHTA.
Tab6m. 1. Wn. 1. bubmmorp.: 7 Ha3B.

Y]IK 004.582

Ilpuzooices O.C. IndopmaniiiHa TEXHOJOTisA MPUI-
0aHH# 3HAHDb JUIA €KCIEPTHOI CHCTEeMH NiATPHUMKH
KOpHCTYBa4ya Ha OCHOBi ajlropuTMiuHux anredp //
Panioenexkrponni i komm’rotepHi cucremu. — 2008, —
Ne 6 (33). — C. 155-158.

Crarrs npucBsiueHa nooy10Bi iH(opmariiHoI TeXHOII0-
rii npuabdaHHs 3HAHB ISl €KCIEPTHOI CUCTEMH IiITPU-
MKH KOPHCTyBaua Ha OCHOBI aJNTOPHTMIYHHX anre0p.
PosrsaHyTi TMTaHHA CHHTE3y Oa3W 3HAaHh Ha OCHOBI
CXEMH aITOPUTMY. BHKOpHCTaHHS HE 1HTEPIPETOBaHUX
CXeM aJTOpUTMIYHOI anredpu JIeWKkcTpu J03BOJISIE Ha-
JaroJpKyBaTH 0a3zy 3HaHB Ha Oylb-AKy BHUPIIIyEMY KO-
pHUCTyBadeM 3a1ady.

BiGmiorp.: 8 Ha3B.

VIK 681.32

Crobyos 10.0., Crobyos B.IO., Xinoi [1I.H. Iepapxiuni
eBOJIIONIIHI anropuTMu NOOYAOBM NepeBipAOYNX
TecTiB M(POBUX MOCTiTOBHICHNX cxeM // Pamioenext-
poHHi 1 kKoM ’'toTepHi cuctemu. — 2008. — Ne 6 (33). —
C. 159-163.

IIpencrasneHo iepapXidHUi TEHETUUHHUN aITOPUTM TeHe-
partii TecTiB, e Ha HIKHbOMY PiBHI €BOJIFOLIITHUMHU Me-
TOJIAMH CIIOYATKy I'€HEpPYIOThCS JEsKi BXiJHI XapaKkTepu-
CTHYHI TTOCTIIIOBHOCTI, SIKi JO3BOJISIOTH BCTAHOBUTH JIEe-
SIKI €JIEMEHTH (HacamIiepe ] am ‘siti) B IEBHI CTaHH i TUM
CaMHMM CIIPOCTHTH T'eHepallito TecTiB. [ eHeTnuHmii aro-
PHUTM ApYroro BEpXHBOTO PIBHSA IPH TE€HEpallii TeCTiB B
SIKOCTI «Oy/IIBETBHOTO MaTepialy» BHKOPHUCTOBYE IOBi-
JIbHI BXi/THI TIOCTIZOBHOCTI Ta XapaKTePUCTHUYHI TIOCITiI0-
BHOCTI, 5IKi TOOY/IOBaHiI Ha HWKHBOMY DiBHi, IO POOHUTH
€BOJIFOLIIMHMI TONIYK OUTBII CIIPSIMOBAHUM Ta MiABHIIYE
fioro eexktrBHICTD. [IpH OLiHIII TTOBHOTH TECTIB BUKOPH-
CTOBYETBCS] KpaTHA CTPATET s CIIOCTEPEKEHHS CUTHAIB.
. 3. Bibmiorp.: 2 Haiim.

CTHYHA MOJIeJIb KOMIT’IOTEPHOI CMCTeMH Yy BUIJISIII
mepe:ki [letpi // PagioenekTpoHHi 1 KOMIT FOTEPHI CHC-
temu. — 2008. — Ne 6 (33). — C. 146-149.

Y crarti  pO3MISAAETBCS  CTPYKTypHA  MOJENb
KOMIT'IOTEPHOI CHCTEMH Yy BUIJISII aBTOMarHOI, oOMe-
xeHol mepexi [lerpi. 3amporoHoBaHa MOJENb MOXKE
OyTu BUKOpHCTaHa Ui MOOYAOBU JIIarHOCTHYHOTO 3a-
0e3neyeHHsT KOMIT TOTepPHUX CHCTEM.

Inn. 1. Bibmiorp.: 3 Ha3B.

UDC 621.396

Lavrut A., Kiryanov D., Lavrut T., Skidan A.
Diagnostics of the communication facilities of the
Armed Forces of Ukraine on the basis of neural
network technologies // Radioelectronic and computer
systems. — 2008. — Ne 6 (33).— P. 150-154.

The use of networks for realization of technical
diagnostics of a communication facilites in the Armed
Forces of Ukraine is offered in the article. The article
also slows measure- diagnostic complex for the solution
of tasks of diagnostics, maintenance and repair.

Tabl. 1. Fig. 1. Ref.: 7 items.

UDC 004.582

Prigozhev A. Information techlology of knowbase
creating for expert system support which basis on
the algorithmic algebra // Radioelectronic and com-
puter systems. — 2008. — Ne 6 (33).— P. 155-158.

In article devoted the information technology of
knowbase creating for expert system which basis on the
algorithmic algebra. The question of knowbase creation
by graph of algorithm is devoted. Use non-interpretive
schems of Dijkstra algebra allows to configure expert
system to any described task by user.

Ref.: 8 items.

UDC 681.32

Skobtsov Y., Skobtsov V., Hindi S. Hierarchical evo-
lutionary algorithms of test pattern generation
for digital sequential circuits // Radioelectronic
and computer systems. — 2008. — Ne 6 (33). —
P. 159-163.

There was represented evolutionary algorithms of test
pattern generation where at the low level firstly some
input characteristic sequences are generated with the
evolutionary methods, which allow to set some elements
(first of all memory) to certain states and to reduce test
generation time. The genetic algorithm of second high
level uses for test generation arbitrary input sequences and
characteristic sequences generated at low level. It makes
evolutionary search more directed and increases his
effectiveness. During test coverage evaluation the
multiple observation time strategy is used.

Fig. 3. Ref: 2 items.
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YK 681.518.54;004.3.001.4

Teepooxnebos B.O. Metoanm BH3HAYEHHS Aiii B auc-
KpeTHUX (a30BHX KAPTHHAX NPH TEXHIYHOMY aiar-
HOCTYBaHHi // PamioeneKTpoHHI i KOMIT FOTEpHI CHCTe-
mu. — 2008. — Ne 6 (33). — C. 164-170.

@®az3oBi KapTHHU NPEACTABISIIOTH IMOBEIIHKY 00'€KTIB
TEXHIYHOTO MIarHOCTYBaHHA 1 ympasiiHHA. [ 11010
IOyrd 1 BepiimHM rpadis, mo € (pa30BUMH KapTHHAMM,
MarOTh MITKH CTaHIB 1 JIii, 110 3MIHIOOTh CTaHH. J{js
CKJIaTHUX CHCTeM (ha30Bi KApTUHH BH3HAYCHI HE TIOB-
HicTIo. Y crarri BUKIAAEHI METOOM JOBHU3HAYCHHS
YaCTKOBO 33/1aHUX (Pa30BUX KAPTHUH JIO TAKUX (Pa30BUX
KapTHH, B SIKHX IpeAcTaBieH] BCi (a3oBi TpaekTopii,
10 JOTYCKAIOTHCS IS aHAJI3y.

1. 4. Bi6miorp.: 8 Ha3B.

YK 621-192

bnazooapuuni  M.I1., Ocmpoymos b.B., Cudopen-
ko M.®., Ayenxo C.A, Metoamka camMoAiarHocTy-
BaHHA VLSI-apxiTekTyp 3 HMKJIiYHMM PpeKMMOM
¢ynkuionyBanus // PagioenekTpoHHI i KOMIT FOTEpHI
cucrtemu. — 2008. — Ne 6 (33). — C. 171-176.
3anporoHOBaHa METO/IMKA BU3HAYEHHS TEXHIYHOTO CTa-
Hy VLSI-apXiTekTyp Ha aKTHBHHX Ta TACUBHUX YaCOBUX
iHTepBaNax (PyHKIIOHYBaHHS 32 IPH3HAYCHHSM.

Ta6a. 1. In. 1. Bibmiorp.: 7 Ha3B.

YK 621-192

Tiopun C.@., Ipesyee A.M. OTpuMaHHsI TecTiB
(pyHKIIOHATHHO-TIOBHOTO TOJIEPAHTHOTO eJIeMeHTy //
PagioenexktponHi 1 komm’otepHi cucremu. — 2008. —
Ne 6(33). - C. 177-179.

3 MeToro 3a0e3reueHAs BiIMOBOCTIMKOCTI IIU(POBOI arta-
patypu, noOy10BaHOi Ha (yHKIIIOHAIBHO, — TOBHUX TOJIE-
PaHTHHX €JeMEeHTaX, IO 30epiraloTh YHIBEPCATBHICTH B
3aJ1aHii MOJIENT BiZIMOB, OTPUMAaHI BiZNOBI/IHI TECTH.

Tabm. 1. In. 2. Bibmiorp.: 6 Ha3B.

YK 621.039.058

Crxuap B.B., Acmpebeneyokuii M.O., Xapuenrxo B.C.
Ouinka nporpamMHoro 3ate3nedyeHHst iH(popmamiiiHux
Ta ynpasjisiounx cucreM AEC npu excneprusi sinep-
HOi W papianiiinoi Oe3mexkm // PamioenexrpoHHi 1
koM 1otepHi cuctemu. — 2008. — Ne 6 (33). — C. 180-184.
[IpoBeneno awnamiz mocBiny ekcrepriB Jlep»aBHOTO
HAyKOBO-TEXHIYHOTO LEHTPY 3 AAEpHOI Ta pamianiiHOi
Oe3rexy B 001acTi OLIHKK O€3MeKH HPOrpamMHOrO 3a-
6esneuenns (I13) indopmariitHux Ta yHIpaBISIOYHX
cucreM (IYC) AEC. IlpoaHani3oBaHO BHMOTH MiXKHa-
ponaux cranmaprie mo I13 IYC AEC. Hasemeno pe-
3ynbrati excrieptHoi ouinku 13 IYC AEC, Bkiroua-
FOYH CTATHYHHUHA aHaJi3 IPOTPaMHOTO KOAY.

Tabmn. 4. In. 3. Bibmiorp.: 9 Ha3B.

YK 004.052

Jlyonuyvkuii B.1O., Koounin A.M., Kobunin O.A4. Cuc-
TeMa JIUCTAHUIIHOTO OIiHIOBAHHSI iHTepPBaJbLHOI
HAAIHHOCTI NpOrpamMHOro 3a0e3ne4yeHHs, NMPU3HA-
YEHOro JJ1s1 BUKOHAHHA (iHAHCOBUX PO3paxyHKIB //
PanioenexrponHi 1 komm’otepHi cucremu. — 2008. —

UDC 681.518.54;004.3.001.4

Tverdohlebov V. Methods of determination of influ-
ences in discrete phase pictures during technical di-
agnosing // Radioelectronic and computer systems. —
2008. —Ne 6 (33).—P. 164-170.

Phase pictures present the conduct of objects of the
technical diagnosing and management. For this purpose
arcs and tops of graphs that are phase pictures, have
marks of the states and influences, changing the states.
For the complex systems phase pictures are not fully
defined. In the article methods of extension of a defini-
tion of the partly set phase pictures are expounded to
such phase pictures, whose all phase trajectories as-
sumed for an analysis, are presented.

Fig. 4. Ref.: 8 items.

UDC 621-192

Blagodarny M., Ostroumov B., Sydorenko M., Yat-
senko S. The method of VLSI-architectures
selfdiagnostics with syclic mode of operation //
Radioelectronic and computer systems. — 2008. —
Ne 6 (33). —P. 171-176.

The methods of determination of the technical state of
VLSI-architectures are offered on the active and passive
temporal intervals of functioning on purpose.

Tabl. 1. Fig. 1. Ref.: 7 items.

UDC 621-192

Tyurin S., Grevcev A. Receiving tests of functionally-
full tolerant element // Radioelectronic and computer
systems. — 2008. — Ne 6 (33). — P. 177-179.

In order to ensure the reliability of digital equipment
built on the functional - complete tolerant elements
(FPT), preserving the universality of the model given
failures, received appropriate tests.

Tabl. 1. Fig. 2. Ref.: 6 items.

UDC 621.039.058

Sklyar V., Yastrebenetsky M., Kharchenko V. An as-
sessment of software of Nuclear Power Plants In-
strumentation and Control systems in expertise of
nuclear and radiation safety // Radioelectronic and
computer systems. —2008. — Ne 6 (33). — P. 180-185.
An analysis of experience of Ukrainian State Scientific
Technical Center on Nuclear and Radiation Safety in area
of software safety assessment of Nuclear Power Plants
(NPPs) Instrumentation and Control (I&C) systems is
realized. Requirements of international standards to
software of NPPs 1&C systems are analyzed. Results of
software expert assessment of NPPs I&C systems
including program code static analysis are cited.

Tabl. 4. Fig. 3. Ref.: 9 items.

UDC 004.052

Dubnitsky Yu., Kobylin A., Kobylin O. A system of
interval reliability distant evaluation of software
predestined for execution of financial calculations //

Radioelectronic and computer systems. — 2008. —
Ne 6 (33). — P. 186-192.
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Ne 6 (33). — C. 186-192.

OnucaHa CTpyKTypa MPOrpaMHOi CUCTEMH, MPU3HAYEHOT
JUISL TUCTAHIIHHOTO OIIHIOBaHHS iHTEPBAIBHOI HAJIHHO-
CTi MPOrPaMHOT0 3a0€3IICUYCHHS B YMOBAX HECTOXACTHY-
HO HEBHM3HAYCHHX KUTHKICHHX 3HAUCHb MApaMeTpiB Mpo-
TpaMHOI CHCTEMH, 10 BU3HAYAIOTH il HATIHHICTB.

In. 15. Bibmiorp.: 6 Ha3B.

YJIK 004.05, 004.415.5

Mamnacoc FO.C. MHOTOMHBAPMAHTHBLIH MeTOA MO-
BBILIEHUs] HAJIEKHOCTH NMPOrPpaMMHBIX CpencTB //
PaZLI/IO:)JIeKTpOHHI)Ie U KOMIIBIOTCPHBIC CUCTEMbI. —
2008. — Ne 6 (33). — C. 193-196.

B nemsix obecrieueHus TOBBIILIEHUsI HAISKHOCTH TIPOrpa-
MMHBIX CPEICTB PacCMaTpPUBACTCS METOJ] MHOTOHHBapHa-
HTHOTO KOHTPOJISI Ha OCHOBE IPUHIIMIIA TUBEPCHOCTH.

Wn. 1. bubnworp.: 4 HanM.

YK 681.513

JIaxos O.JI., Bepvoskin C.B. HaniiiHicTh cucteM Mo-
HITOPMHTY AiSIILHOCTI HABYAJILHUX 3akJjaniB // Pa-
JIOENEKTPOHHI 1 KOMI'roTepHi cuctemu. — 2008. —
Ne 6 (33). — C. 197-201.

JocmimKkeHi TUTaHHSA HaAIHHOCTI aBTOMAaTH30BaHHUX
CHCTEM MOHITOPUHTY JisJIbHOCTI HaBUAJIBHUX 3aKJia-
IiB.

Bi6miorp.: 15 Ha3s.

YK 004.415.53

Bonxosas C.A., Tpynos O.M. UceaenoBanue cymiect-
BYIOIIMX IT0/IX0/I0B NMOBBINIEHHsI Ka4eCTBa Mporpa-
MMHOT0 o0ecne4eHnsI KPpUTHYECKOT0 MPHII0KEeHHST
// Paii03IeKTPOHHBIE U KOMITBIOTEPHBIE CUCTEMBI. —
2008. — Ne 6 (33). - C. 202-207.

PaccMoTpeHb!I  CyliecTBYIOIE METOABI M CPEACTBa
OLCHKN KadyeCTBa WM MOICIU YIIPABJICHUSA Kady€CTBOM
nporpaMMHOro obecriedenus. Onycana METOAOJIOTUS U
000CHOBAHO NMPUMEHEHHE TEXHOJIOTHH Pa3pabOTKH Ipo-
IPaMMHBIX MPOJYKTOB Yepe3 TECTUPOBAHUE /I CUCTEM
KPUTUYECKOTO TPUMEHEHUSI C IIEJBI0 ITIOBBIICHUS HX
KauecTBa M HAIEKHOCTH Ha IPHMEpe MEIUIUHCKHX
PO PAMMHO-aIINAPATHBIX KOMIUIEKCOB.

Tabn. 1. Wn. 7. bubmumorp.: 35 Ha3B.

YK 004.415.533

Tooynosa T.B., Typkin 1.5 Oninka e)eKTUBHOCTI TH-
Bepcugikanii mporpaMHoro 3ade3neyeHHs1 B anapa-
THO-NIPOTPAMHUX KOMILJIEKCAX KPHUTHYHOI0 BH3HA-
yeHHsI // PajioenexTpoHHI 1 KOMIT'FOTEpHI CUCTEMH. —
2008. —Ne 6 (33). — C. 209-213.

VY craTTi po3risiHyTI npobiemMu 3a0e3nedyeHHs Oe3neKkn
(YHKIIOHYBaHHS OpTaHI3aIllifHO-TEXHIYHUX CHCTEM
[UIIXOM MIBUINEHHS iX BigMoBocTilikocTi. [IpoBene-
HUW aHaTi3 JNEIKUX MOJENeH HaaiiHOCTI MPOrpaMHO-
arapaTHUX KOMIUIEKCIB, a TAKOK BUKOHAaHA PO3PaxyH-
KOBa OIlIHKA HAIIHHOCTI HAJIMIIKOBUX arapaTHO-
NPOTPaMHUX CHCTEM. PO3IJIsIHyTa MOXIIUBICTH ITiJIBH-
LIEHHsI HaJAiHHOCTI MPOrpaMHHUX KOMILIEKCIB HA OCHOBI
1moOyzoBH 110 camoaiarnocryemoro I13.

Tabmn. 1. In. 6. bi6miorp.:7 Ha3B.

A structure described for program system predestined
for interval reliability distant evaluation of software
under non-stochastically indeterminate quantitative
values of program system parameters that determine its
reliability.

Fig. 15. Ref.: 6 items.

UDC 004.05, 004.415.5

Manzhos Y. The multiinvariant checking method of
the Software reliability improvement // Radioelec-
tronic and computer systems. — 2008. — Ne 6 (33). — P.
193-196.

In a goal of providing the software reliability im-
provement, the methods of the multiinvariant checking
on the basis of diversity principle is considered.

Fig. 1 Ref.: 4 items.

UDC 681.513

Liakhov A.L., Veriovkin S.V. Reliability of monitoring
activities of educational institutions systems // Ra-
dioelectronic and computer systems. — 2008. —
Ne 6 (33).—P. 197-201.

Reliability problems of automatized monitoring systems
of educational institutions activities have been
researched in this article.

Ref.: 15 items.

UDC 004.415.53

Volokovaya S. Trunov O. Research of existent
approaches of upgrading critical application
software // Radioelectronic and computer systems. —
2008. — Ne 6 (33).— P. 202-207.

Present methods and tools for software quality
estimation and techniques for software quality assurance
are presented. The contemporary software development
methodology, such as Test driven Development (TDD)
for life-critical systems is described. The application of
TDD for increasing of medical software quality and
reliability is defined.

Tabl. 1. Fig. 7. Ref.: 35 items.

UDC 004.415.533

Godunova T.V., Turkin 1.B.. Evaluation of the soft-
ware diversification effectiveness in critical pur-
pose hardware-software systems // Radioelectronic
and computer systems. — 2008. — Ne 6(33).—
P. 209-213.

This article describes the problems of accident pre-
vention by improvement fault-tolerance factor in op-
eration of technical-organizational systems. It con-
tains reliability models analysis for firmware installa-
tions. Also it includes the designed reliability evalua-
tion for redundant firmware installations. The article
describes the way of improvement the reliability of
firmware installations by using the self-diagnosable
software.

Tabl. 1. Fig. 6. Ref.:7 items.
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YK 004.412:519.876.5

T'axoe A.B., Miwenxo B.O. Ilonryk MaTeMaTHYHOI Mo/ie-
Jii Ipy 3AiliCHeHHI aHAi3y 3B'A3KY Misk BUIAMM SIKOCTI
o0uncmioBaIbHMX mporpam //  PagioenextpoHHi i
koMt rotepHi cuctemu. — 2008, — Ne 6 (33). — C. 214-218.
[Iporuo3 i KOpeKIis SKOCTI JOCIIAHUIBKOTO HPOrpam-
Horo 3a0e3neuenHs (I13) HayKkoBUX pO3paxyHKIB € TI0-
TY)KHUM pE3€PBOM IIJBHIIEHHS JIOCTOBIPHOCTI TaKUX
po3paxyHKiB. PaHime aBropu po3poOuian cucreMy Mert-
PUK BHYTPIIIHBOI 1 30BHIIIHKOI sikoCTi st [13, ske pea-
Ji3y€ METOJM AUCKPETHHX OCOOJIMBOCTEH B MaTeMaTHy-
HOMY MOJIEJIOBaHHI CKIQJAHUX AU(paKuifHuX sBUIL. Y
CTaTTi Ha OCHOBI JOCBiTy MEPIINX CIPOO aHATI3YIOTHCS
B&KJIMBI aCHEKTH MaTeMaTHYHOTO MOJEIIOBAHHS 3ale-
YKHOCTI 30BHILIHBOI siKOCTI Takoro I13 Bix #oro BHyTpi-
mHboI sikocTi. OTpuMaHi pe3yjabTaTd CTOCYIOTHCS IMH-
TaHb NPUHIMIIOBOI 1 MPAKTUYHOI MPUAATHOCTI METPUK 1
00rpyHTOBaHOTO BUOOPY (hOpMU MaTeMaTHYHOI MOJEII.
Tabm. 2. In. 6. Bibmiorp.: 9 Ha3B.

YK 004.056:004.77

Jlobaueea E.JI. MHOTo(pyHKIMOHAJbHASA CHCTeEMA
OLIEHKH W CPaBHEHHUS] HAJeKHOCTH NMPOrPAMMHBIX
NPOAYKTOB // PajinosnekTpoHHbIE M KOMIIbIOTEPHBIE
cucteMsl. —2008. — Ne 6 (33). — C. 219-223.
[IpencraBnena HoBasi cucTeMa OLEHKU HaISKHOCTH M OTC-
JIOKUBaHKUs NIe()EeKTOB B MPOrpaMMHOM OOECIICYEHUH.
OrvicaHbl OCHOBHBIE BO3MO)KHOCTH CHCTEMBI, TaKHe Kak
CO3JaHNE BH3YaIbHBIX OTYETOB M Tpa(uKOB, CpaBHEHHE
HaIeKHOCTH IPOrPaMMHBIX TPOIYKTOB, YBEIOMIIEHHE 00
YA3BUMOCTSIX M O BBIXOJIC OOHOBIICHHMI, CHCTEMa ydera
3ay1a4, paboTa ¢ JaHHBIMH, UMIIOPTAPOBAaHHEIME 13 NVD,
n zip. Taxoke NpezcTaBiIeHbl OCHOBHBIE 331a4H, CTPYKTYpa
1 (QYHKIMOHANIBHOCT OMMKCcaHHOi cucteMbl. Chopmyiu-
POBaHHBIN TOIXOJ SABISIETCS YHHBEPCATBHBIM M MOXKET
OBITH NPHMEHEH B IIMPOKOM JMAIa30HE MOIb30BATENIbC-
kX, OTS 1 KOMOMHUPOBAHHBIX MTPOIPAMMHBIX CPEJICTB.
Won. 2. bubnworp.: 11 Ha3s.

YK 004.3

Ocmpoymos C.b., Ilpoxoposa FO.M., Anopauiog A.O.,
TI'epacumenxo O./]. IIpo TecTyBaHHA NPOrpaMHO-
anapatHux 3aco0iB aisa IIJIIC-opieHTOBaHMX KpH-
THYHHX 3acToCyBaHb // PamioeneKTpoHHI 1 KOMIT fo-
TepHi cuctemu. — 2008. — Ne 6 (33). — C. 224-228
[TponoHyIOTECS €1eMEeHTH METOAUKH TECTYBaHHS KOM-
morenTiB Quartus ta Nios ¢ipmu Altera, 1o BUKOpHC-
ToBYIOTECS Tipu po3pobii ITJIIC npoekTiB KpUTHIHOTO
3aCTOCYBaHHs, a TAKOXK CTATUYHOI'O aHaIli3y Mporpam-
HOTO KOJy, L0 pealli3ye JIOTiKy TE€XHOJOTIYHOTO Hpo-
necy Ha sapi Nios. AHami3yIOTbCSl Pe3yJIbTaTH TECTY-
BaHHS KOMIIOHEHTIB, BHKODHCTaHMX IIPH CTBOPEHHI
NTKIYC AEC.

Tabm. 3. In. 5. Bibmiorp.: 6 Ha3B.

YJIK 004; 519.6
Jomnuy B.C. Knacugikanis ¢pynkuiii aaredpm aoriku
3a BJIACTHBOCTAMH iX cmekTpiB // PamioenexkrponHi i

UDC 004.412:519.876.5

Ghakhov A., Mishchenko V. Search of mathematical
model at the analysis of connection between the types of
quality of the calculation programs // Radioelectronic
and computer systems. —2008. —Ne 6 (33)—P. 214-218.

A prognosis and correction of quality of research software
of scientific calculations is powerful reserve of increase of
reliability of such calculations. Previously, the authors have
developed a system of internal and external metrics for the
quality of programs that implement the discrete singularities
methods (DSM) in the mathematical modeling of the
difficult diffraction phenomena. The article takes into
account the experience of prior attempts to use the system
of metrics for evaluating the actual programs of this class.
This helped the authors to analyze the important aspects of
the mathematical modeling of external quality of programs
according to their internal quality. Results, relating to the
suitability of metrics and informed choice of the form of a
mathematical model, are got.

Tabl. 2. Fig. 6. Ref.: 9 items.

YK 004.056:004.77

Jlobayosa K.I. BaratodyHKUioHaJIbHA cHCTeMa OIli-
HKH Ta NOPiBHAHHA HAAIHHOCTI MPOrpaMHUX INPO-
AYKTiB // PagioenekTpoHHi 1 KOMIT FOTEPHI CUCTEMH. —
2008. — Ne 6 (33). — C. 219-223.

3anporoHOBaHO HOBY CHCTEMY OLUHKH it 00Ky nedek-
TIB y mporpamHoMi 3abecredenHi. OmnucaHi OCHOBHI
MOXKJIMBOCTI CHUCTEMi, Taki sIK Oy/ayBaHHS Bi3yaJbHHX
rpadikiB 1 3BITiB, MOPIBHSIHHS HaAIHHOCTI IIPOrPAMHUX
3aco0iB, TOBIJOMJICHHS IIPO Ypa3iMBOCTI Ta BHXOIH
OHOBIICHB, CHCTeMa OOJIKY i KOHTpPOJIO 3aBIaHb, M-
mopt pganux i3 NVD Tta iH. Bu3sHaueHi OCHOBHI wii,
cTpykTypa Ta (yHKHii posrmsamaemoi cuctemu. Cdop-
MYJIBOBaHUH MiAXIA € YHIBEpCAIFHUM 1 MOXke OyTH BH-
KopucTaHuid JIsi OaratboxX BiacHocTBopeHmx, OTS i
KOMOIHOBaHHX MPOTPAMHHX 3aC00iB.

In. 2. Bibmiorp.: 11 Ha3s.

UDC 004.3

Ostroumov S., Prokhorova Y., Andrashov A., Gerasi-
menko A. About testing hardware-software means
for FPGA-oriented critical applications //
Radioelectronic and computer systems. — 2008. — Ne
6 (33).— P. 224-228.

Testing methodic elements of Quartus and Nios
components by Altera firm as well as static analysis of
program code is proposed. These components are used
to create FPGA projects for critical applications. The
program code realizes the logic of the engineering
process based-on Nios core. Components testing results
which are used to create NPP 1&C systems are analyzed.
Tabl. 3. Fig. 5. Ref.: 6 items.

UDC 004; 519.6
Domnich V.S. Boolean functions classification by
properties of their spectrums // Radioelectronic and
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komrt rotepHi cuctemu. — 2008. — Ne 6 (33). — C. 229-233.
HaBonmutbcs pe3ysbTaT BUKOPHUCTAHHS CIEKTDIB JUHA-
MIYHUX XapaKTEPUCTHK IMOCTIJOBHOCTEH IS MOOYIOBH
PO30MBOK MiAKIaciB QyHKIINA anreOpu JOTiKd. 3a Biac-
tuBOCTAMHU [locTa BHIiNEHI JesKi MiAKIacH (YHKITHA
areOpH JIOTIKH, B AKAX 30ir CKIAIHOCTI MiHIMATbHUX
JH® napu ¢yHkuii Moxke OyTH BCTaHOBJIEHO 0e3 1O-
OymyBanHs MiHIManbHUX JJH® mux ¢yHKIIiH.

Bi6miorp.: 7 Ha3B.

YK 681.513

Moxamao Ani, Mixane O.I1. TlepcnekTUBH peasizamii
JIOKAIbHO-NIApaJIeJbHUX 004YHCII0BaHb Ha 0ararto-
siiepHUX npouecopax // PamioenekTpoHHI i KOMIT fo-
tepHi cuctemu. — 2008. — Ne 6 (33). — C. 234-237.
JlokansHO-TIapasieibHa  00poOKa iH(opMarii, TpH  sKiit
3a0e3Meuy€eThesl SPEKTUBHA PEaTi3allisi HEUITKO-TOTTIHIX
OOYKCIICHP Ha TPOLECOpax O MPH3HAYCHHS, JOIYCKae
umpuie 1 HabyBae crieluQivHuX pHUC NpH peastizaiii Ha
OJTHOKPUCTATFHUX OaraTosiiepHUX Mporiecopax. AHami3
TEHJEHIIH PO3BUTKY IPOLIECOPHOI TEXHIKM 1 BIPOTIIHHX
CTPYKTYPHUX 3MiH OaraTosjiepHHX IPOLECOPIB J03BOJISE
MIPOTHO3YBAaTH MEPCHEKTHBHICTh PO3LIMPEHOTO BHKOPH-
CTaHHSI JIOKJILHO-TIApAJIENIBHIX METOJIIB 00pOOKH
Bibmiorp.: 2 Ha3B.

YK 004.41

Hnopep I'. Cienudukanus tTpedoBaHU K MPHMeEHe-
HUIO CHENHAIN3HPOBAHHBIX HMHTErPAJIBHBIX CXeM W
NMpPOrpaMMHpYeMbIX MATPUIl B KPUTHYHBIX K 0e30-
nacHoctd MYC B nemenxux AIC // PagioenekTpoHHi i
koM 'totepHi cucremu. — 2008. — Ne 6 (33). — C. 238-244.
IpuBoauTcss 0030p pa3pabOTKH, BepUbHKAIMHA U Bad-
JalMy  CIENUAIN3UPOBAHHBIX WHTETPAIBHBIX CXEM H
MIpOorpaMMHpPYEeMBIX MaTpull B HeMenknx AJC, mpume-
HSEMBIX JUIsI BBIIOJHEHUsI (DYHKLMH KOHTPOJISL U YIpaB-
nenust. KBanm@ukarpioHHble MpOLEIyphl paccMaTpUBa-
I0TCSl JIMIIB JUISl CHEHHUAIM3UPOBAHHBIX HHTETPATHHBIX
cxeM 0e3 MUKPOIPOLECCOPHBIX siiep. B Hacrosiee Bpe-
Ml JIMIIb TaKOM THIT MUKPOCXEM TPUMEHACTCA B HEMCII-
knx ADC. IlpencraneHsl TpeOOBaHWS K pealv3allii
UHTETPAIBHBIX CXEM U IPOrPaMMHUPYEMBIX MAaTpHULl B
NYC, xpUTHIHBIX K O€30ITaCHOCTH.

Wn. 3. bubnuorp.: 6 HauMm.

YK 681.5:656.257

Manunoscokuti M.JI., @ypman 1.0., Anrawes O.FO.,
bosuanox C.A. JlocBin i mepcneKTHBH napasesibHOI
peaJizanii aIropuTMIiB JOTiYHOT0 KepyBaHHA 00'€K-
TaMH KPUTUYHOTO 3acTocyBaHHsi // PagioenekTpoHHi i
komrr rotepHi cuctemu. — 2008. — Ne 6 (33). — C. 245-250.
[IpencraBaeHO iCTOPi0 PO3BUTKY METOIIB 1 3aco0iB
MOOYZOBH JIOTIYHUX KEePYIOUMX aBTOMATIB ITapaie’lbHOL
i1, PO3MJITHYTI OCOOJMBOCTI iXHBOI CTPYKTYpPHOI opra-
Hi3alii, KOHIIENisi pO3pOOKH METOHOJIOTI] Ta IHCTpyMe-
HTaJBHUX 3ac00iB iX MpOrpaMyBaHHA, MEPCHEKTUBH iX
BHUKOPUCTaHHS B CUCTEMaX KPUTHYHOTO 3aCTOCYBaHHSI.
In. 1. bi6miorp.: 1 Ha3B.

YK 519.873
babii C.M., Iepenenuyun A.€., Tapacox O.M. 3una-
XO/’KeHHsl 3aKOHIiB PO3MOALTY JIOTiYHHUX (YyHKUiH

computer systems. — 2008. — Ne 6 (33).— P. 229-233.

In the article the usage results of spectrums of sequence
dynamic characteristics for partitioning subclasses of
Boolean functions are presented. Following the
properties of Post some subclasses were defined, in
which function complexity coincidence may be
determined without construction of disjunctive normal
forms for these functions.

Ref.: 7 items.

UDC 681.513

Mohamad Ali, Mikhal O.Ph. Prospects of realization
of local-parallel calculations based on multikernel
processors // Radioelectronic and computer systems. —
2008.— Ne 6 (33).—P.234-237.

Local-parallel information processing at which effec-
tive realization of fuzzy logic calculations is provided
on the general processors, more wide circle of appen-
dixes assumes and acquires specific lines during reali-
zation on one-chip multikernel processors. The analysis
of progress of processor technique and probable struc-
tural changes of multikernel processors trends allows to
forecast perspective of the extended use of local-
parallel methods of processing

Ref.: 2 items.

YK 004.41

Hlnopep I'. Cnenudikaniss BAMOT 10 BUKOPHCTAHHS
creniagizoBaHuX iHTErpajbLHUX CXeM Ta MPOrpaMo-
BaHUX MaTpullb B KpuTuuHux 1o o0e3nexkn IKC B
HiMmenbkux AEC // PamioenexkTpoHHI 1 KOMII IOTEpHI
cuctemu. —2008. — Ne 6 (33). — C. 238-244.
[IpuBOIUTECS O PO3pOOKH, Bepudikamii i Bamiga-
Iii creriani30BaHuX IHTETPATbLHUX CXEM 1 MPOrpaMo-
BaHMX MaTpuilb B Himenbkux AEC, 1mo BHKOpHCTO-
BYIOTbCS ISl BHUKOHAaHHS (YHKIIH KOHTpOJIO 1
yopasninHa. Kpamigikamiiiai mpoumenypu posrisiga-
I0TBCA JIMIIE I CHEI[iali30BaHUX IHTETPAIbHUX
cxeMm 0e3 MIKpOTpOIIECOpPHUX siAep. B manwmii yac mu-
1€ TaKUH THII MIKPOCXEM 3aCTOCOBYETHCS B HiMEI[b-
knx AEC. [IpencraBneni BuMoru o peaiisarii iHTer-
panbHUX cxeM 1 nporpamoBaHux Marpuib B IKC,
KPUTHYHHX JI0 OC3IECKH.

In. 3. Bibmiorp.: 6 Ha3B.

UDC 681.5:656.257

Malinovskiy M., Furman 1., Allashev A., Bovchaluk S.
Experience and prospects of parallel realization of
algorithms of the objects of critical application logi-
cal control // Radioelectronic and computer systems. —
2008. — Ne 6 (33). — P. 245-250.

History of development of methods and facilities of
construction of automats of parallel action logical con-
trol is presented, the features of their structural organi-
zation, conception of development of methodology and
tools of their programming, prospects of their use in
the systems of critical application are considered.

Fig. 1. Ref.: 1 item.

UDC 519.873

Babiy S., Perepelitsyn A., Tarasyuk O. Searching for
the laws of logical functions distribution from ca-
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Bi)l BHITAAKOBUX apl"yMeHTiB METOAOM CTATHCTHY-

HUX BUIIPOOYBaHb // PaioeneKTpoHHI 1 KOMIT FOTEpHI
cucremu. — 2008. — Ne 6 (33). — C. 251-256.

Ha nexinpkox mpuKiIagax MOKa3aHi MOMJIHMBOCTI Me-
TOJYy CTATUCTUYHUX BHUIPOOYBAHb IS BiIIyKAHHS
3aKOHIB PO3MOJUTY JIOTIYHUX (YHKIHA BiJ BUMAIKO-
BUX apryMEHTIB, NPEJCTaBICHUX B MiHIMalbHil 0e3-
MTOBTOPHIHN (hopmi.

In. 3. Bibmiorp.: 3 Ha3B.

YK 004.274

Hanaein O.B, Onanacenxo B.M. TloGynoBa pexoHiry-
poBHuUX npuctpoiB Ha 6a3i IIJIIC // PamioenekTponHi i
koMt totepHi crctemu. — 2008. — Ne 6 (33). — C. 257-260.
3arpornoHoBaHuil MiXill 10 CHHTE3Y CTPYKTYp KOHT-
poiutepos, ski modymosano Ha ocHoBi [IJIIC, 3acHOBa-
HHUIM Ha CTBOPEHHI 100pe CTPYKTypoOBaHOI 0i0IiOTEKH
ANTOPUTMIB KepyBaHHS H BIAMOBIAHUX CTPYKTYp KOHT-
poJepa, 10 NPOEKTYEThCsl. BUKOHAHO (opMau3aio
3amadi ONTHMi3alii CTPYKTypH KOHTpOIEpa, KPUTEPH-
€M SKOCTI SIKOTO € CyMapHi amapaTHi BUTpaTH MO0
peaiizariii Ta 9ac BUKOHAHHS allTOPUTMIB.

bibuiorp.: 4 Ha3s.

YK 638.322

Tapacenxo B.Il., Tecnenxo O.K.,, Poeogenxo A.l.
CTBOpeHHs mapaMeTpH4HUX sigep (softcores) mas
BHKOHAHHSA omepamiii B ckinueHux mojsx // Pamioe-
JIEKTpOHHI 1 Komm toTepHi cuctemu. — 2008, —
Ne 6 (33). — C. 261-263.

Ha ocHoBi aHami3zy 3anmpONOHOBAaHUX paHII METOIIB
armapartHol peajizauii onepamniii B CKIHUEHHX IMOJSIX Ha
OHOBHMIPHOMY KacKaJli KOHCTPYKTUBHHX MOLIYJIB
posrisanaerbes peamizamis Ha [IJIIC 3 BUKOpHCTaHHIM
moBu VHDL, mapameTpuyHux sifiep, o ONTUMIi30BaHi
[0 amapaTHUM 3arparaM. [lapaMeTpoM HalaroKCHHS
Ha KOHKPETHY peatizalliio € MOPSA0K MOJIs.

Ta6m. 5. In. 1. Bibmiorp.: 4 Ha3B.

YK 621.391

Mopos B.B. HacoBa iHTepmoJisiliisi HA OCHOBI aHAJII3y
BeiiBJIETHUX ToMeHIiB // PamioeneKTpoHHI 1 KOMIT Fo-
tepHi cuctemu. — 2008. — Ne 6 (33). — C. 264-268.
[poroHyeTscst MeTOn wacoBoi  iHTepromsimii  Bigeo-
TIOCITIIIOBHOCTEN TS 30LTBIICHAS YaCTOTH KaipiB. Merox
3aCHOBaH Ha KpaTHO-MacIITaOHOMY aHaJIi3i OIOPHHX KaJl-
piB W1 OMIHKK 1 KOMITEHCallii pyXy. BHUKoOpHCTOBYeThCS
HOBHHMI1 TIOLIYK BIATIOBIAHOCTI OJIOKIB B HU3bKOYACTOTHO-
My JOMEHi BUCOKHX PiBHIB BEUBIICTHOTO PO3KIIAIAHHS TS
NoOYIOBH TTIOYATKOBOTO TOJISI BEKTOPIB. AHAJI3 BUCOKOYa-
CTOTHHX JOMCHIB 1 TiJBUIIECHHS IHUCKPETH3awii T03BOIIS-
I0Tb YTOYHIOBaTU BEKTOP PyXy. JlaHuii MeTo 1a€ MOXIIH-
BICTh 3MEHIIWTH TIOMIJKY IPOTHO3Y IHTEPIIOIEOBAHOTO
KaJpy 1 3HAYHO MOHM3UTH OOUMCIIOBAIBHY CKJIA/IHICTh B
TIOPIBHSHHI 3 METOJaMH, 3aCHOBaHMMH Ha ITIKCENBHIN
KOMIIEHCALii pyXy B IIPOCTOPOBIii 001acTi.

Tabm. 1. [n. 1. bibmiorp.: 6 Ha3B.

YK 621.396

Honvwuros K.O., Ooapywenxo O.M. MeTon OmiHKH
e(peKTHBHOCTI ynpaBJiHHA iHdopManiiHUMH mO-
TOKAMH B TeJICKOMYHIKANiiHill Mepexi cnenianb-

sual arguments by the method of statistical tests //
Radioelectronic and computer systems. — 2008. —
Ne 6 (33).—P. 251-256.

On few examples possibilities of method of statistical
tests are shown for searching for of laws of distributing
of boolean functions from arguments, presented in a
minimum non-repeating form.

Fig. 3. Ref.: 3 items.

UDC 004.274

Palagin A., Opanasenko V. Construction PLD-based
reconfigurable devices // Radioelectronic and com-
puter systems. — 2008. — Ne 6 (33).— P. 257-260.

The approach for synthesis of the PLD-based structure
controller, which constituent on the generation the
well-structured library of the files control algorithm
and corresponding structures of designing controller, is
offered. The task formalization of optimization of the
structure controller, is operated. Performance criterions
are summary hardware resources for realization all the
algorithms and program execution time.

Ref.: 4 Items.

UDC 638.322

Tarasenko V., Teslenko O., Rogovenko A. Creation
parametrical softcores for execution operations in
ending fields / Radioelectronic and computer systems.
—2008. —Ne 6 (33).—P.261-263.

It is article about using language VHDL in PLD reali-
zation, wich basic on hardware realization method in
ending fields on univariate cascade constructional
modules. Parametrical cores are optimized in expense
from code variants inside states. Parameter of adjust-
ment is fields order.

Tabl. 5. Fig. 1. Ref.: 4 items.

UDC 621.391

Moroz V. Temporal interpolation on the basis of
wavelet domains analysis // Radioelectronic and com-
puter systems. —2008. — Ne 6 (33).— P. 264-268.

The method of temporal interpolation of video-sequences
for the increase of frame frequency is offered. A method is
based on the multiple-scale analysis of keyframes for an
estimation and indemnification of motion. The complete
search of blocks accordance is used in the high levels low-
frequency domain of wavelet decomposition for the con-
struction of the source field of vectors. The analysis of high-
frequency domains and increase of discretization allow to
specify vector of motion. This method is given by
possibility to decrease the error of prediction of the
interpolated shot and considerab ly to reduce calculable
complication as compared to methods, based on pixel
indemnification of motion in a spatial area.

Tabl. 1. Fig. 1. Ref: 6 items.

UDC 621.396

Polschykov K., Odaruschenko O. The method of an
efficiency estimation of the information streams
control in the special telecommunication network //
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HOT0 MpU3HA4YeHHs // PamioenekTpoHHI 1 KOMII '10-
TepHi cucremu. — 2008. — Ne 6 (33). — C. 269-276.

B po6oTi npomoHyeThCS METOI OIHKH €(EeKTHBHOCTI
yIpaBiiHHS 1HPOPMAiHUMU NOTOKaMH B TEJIEKOMY-
HIKaIifHI Mepexi CIeiallbHOrO TMPHU3HAYSHHS, IO
BPaxoBY€E 3MiHY I[IHHOCTI ITOBiJJOMJICHb B Yaci.

Tabmn. 2. In. 5. Bi6miorp.: 10 Ha3B.

YK 62.50:681.3

Konopamenxo B.IO. Anroputm ¢azzuduxanun Hede-
TKHX CHTHAJIOB HAa OCHOBE NOJUHOMHUAILHBIX MOJIe-
Jieii (pyHKIui npuHaLIeRHOCTH // PanuosnekTpoHHbIe
1 KoMmmbloTepHbIe cucTeMbl. — 2008. — Ne 6 (33). —
C.277-282.

B noxmame paccMarpuBaercss mpoOmema (a33uprKamm
Ka4eCTBEHHON MH(POPMAIINH, TIPESICTABIICHHOW HEYETKIMHU
MHO)KECTBAMHU C HOPMATHHBIMU (DYHKIHSMU TIPHHAIICHK-
HOCTH TIPOF3BOJIBHON (POPMBL. AHATIMZUPYIOTCSI HEMHEH-
HBIE PErpecCHOHHBIE MOJEIM BXOJHBIX KadeCTBEHHBIX
CHTHAJIOB, KOTOPBIE 33/Iat0TCSI SKCIIEPTHBIM ITyTEM, U aJIro-
puT™BI (haz3udHKaLY, KOTOPBIE YIUTHIBAIOT B CUCTEMax
HEYETKOTO JIOTMYECKOrO BbIBOJIA Pa3Hble KOMOMHALMH
MApaMeTPOB HEYCTKUX BXOMHBIX CUTHAIOB W JINHTBUCTH-
YEeCKUX TEPMOB C TpPEyroJbHbIMH (hopMamu (YHKIMIA
TIPHHA/UIEKHOCTH. Pe3ybTarsl MOIENMpOBaHMs HpOLEC-
coB (haz3uduKaImK ISl TPEYTONBHBIX M TIOJIMHOMUAIBHBIX
Moyiestel (PyHKIMH NMPHHAUISKHOCTH TIOATBEPKIAOT (-
(hEKTUBHOCTD MPEIOKEHHBIX AITOPHUTMOB.

Tabn. 3. Wn. 1. bubmorp.: 16 Ha3B.

YK 004.932

Aumowyx C.I', Hixonenxo A.O., babinynea O.FO, Tkauen-
ko O.B. Mopesb (opMyBaHHA 00pa3iB npu po3mizHa-
BaHHI HAMBTOHOBHMX 300paxeHb // PamioenexTpoHHI i
koM rotepHi cuctemu. — 2008, — Ne 6 (33). — C. 283-287.
3ampornoHoBaHa MoJelb (OpMyBaHHS 00pa3iB CTPYK-
TypOBaHHX 00’€KTIB Ha HAIIBTOHOBHX 300paKEHHSX 3
BpaxyBaHHSM CEMaHTHYHOI 3HAYYyHOIOCTI pIBHIB i
00’€KTIB Ha HUX Ta PO3IJISIHYTO MiAXia 1o ii peamizawii
3 BUKOPHUCTaHHAM BeHBIeT-IepeTBOpeHH:. Po3pobnena
MOJIEIb JI03BOJISIE CTBOPIOBATH THY4YKI (KOMOIHOBaHIi)
Mozen o0poOkH 300pakeHb, YHUKHYTH HEOOXiTHOCTI
0araToKpaTHOTO MOPIBHIHHS OfepkaHoi iHdopmauii 3
BEJIMKOIO KITBKICTIO MOJeNeil B mpomeci kKiacugikarii
00’€KTiB, ONlepXKaTU YHIBEPCAIbHUN MiIXix s pi-
LICHHS OIMPOKOTO KOJIa MPUKIAJHHX 33/1a4.

. 2. Biomiorp.: 5 Ha3s.

YK 681.142.2

Kouxapw /[ A., Bocomonos B.B., Ocmanuuk A.B. Anro-
put™ GopMyBaHHS IUIAHAPHOTO rpady nmpHu miaroTo-
BUi nudpoBux JicoBux kapt // PapioenekTponHi i
koM 1oTepHi cuctemu. — 2008, — Ne 6 (33). — C. 288-292.
Po3rnsiHyTO anropuTM NepeTBOpeHHs HEBIOPSIKOBAHO-
ro Habopy JIHIMHUX BEKTOPHHUX OO0'€KTiB, OTPUMAaHHX
BHACIHIZIOK BEKTOpH3allii JIICOBUX pacTpOBUX KapT, B
TIpaBWIBHAN TUIaHapHUK Tpad. [TpuBeneHi ocobaMBOCTI
poboTH  anropuT™My 3  ypaxyBaHHAM  crenudiku
TEPUTOPIATEHOTO JIJICHHS JIICOBOTO TOCTIOIAPCTRA.

In. 6. bibmiorp.: 5 Ha3B.

YK 004.932.001.57

Radioelectronic and computer systems. — 2008. —
Ne 6 (33). — P. 269-276.

The method of an efficiency estimation of information
streams control in the special telecommunication net-
work, taking into account the messages value varia-
tions in the time, is offered in this work.

Tabl. 2. Fig. 5. Ref.: 10 items.

UDC 62.50:681.3

Kondratenko V.Y. The algorithm of fazzification of
fuzzy signals on basis of polynomial models of
membership functions //  Radioelectronic
and computer systems. — 2008. — Ne 6 (33). —
P. 277-282.

This paper deals with the problem connected with
fazzification of qualitative information, presented by
fuzzy sets with normal membership functions with
arbitrary construction. During this paper fuzzy regres-
sion models of entering qualitative signals, that are
defined by the expert way, and fazzification algo-
rithms, which include different combinations of pa-
rameters of fuzzy entering signals and linguistic terms
with triangular membership functions in systems of
fuzzy logic summary, have been analyzing. The re-
sults of modeling processes of fazzification for trian-
gular and polynomial models of membership func-
tions confirm the efficiency of introduced algorithms.
Tabl. 3. Fig. 1. Ref.: 16 items.

UDC 004.932

Antoshchuk S., Nikolenko A., Babilunga O., Tkachenko E.
Patterns formation model for the gray scale images
recognition / Radioelectronic and computer systems. —
2008.—Ne 6 (33). — P. 283-287.

The patterns formation model of the structured objects
on the gray scale images in view of the semantic im-
portance of levels and objects is offered. The approach
to its realization using wavelet-transformation is con-
sidered. The developed model enables to create flexible
models of images processing, to avoid necessity of
repeated comparison of the received information with
the lot of models during objects classification, to re-
ceive the universal approach for the decision of a many
applied tasks.

Fig. 2. Ref.: 5 items

UDC 681.142.2

Kochkar D., Bogomolov V., Ostapchik A. Algorithm of
forming of planar graph at preparation of digital
forest maps // Radioelectronic and computer systems.
—2008. —Ne 6 (33).— P. 288-292.

The algorithm of transformation of non-ordered set of
linear vectorial objects, got as a result of vectorization
of forest raster maps is considered in correct planar
graph. The features of work of algorithm are resulted
taking into account the specific of territorial division of
forest economies

Fig. 6. Ref.: 5 items.

UDC 004.932.001.57
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Aumowyx C.I., Ionnascekuii A.O., Tkauenko E.B.,
Konopamenko B.JO. CTaTHCTHKA HEYNCIOBUX TAHUX
B MOJeJISIX MonepexHboi o0podku 300paxkens // Pa-
JIOeNeKTpOHHI 1 KommtoTepHi cucremu. — 2008. —
Ne 6 (33). — C. 293-297.

Po3riisiHyTO PO3BUTOK CTATHCTHYHOIO MiAXOIy MPH
pileHHi 3amadi mmomepenHbOi O0OpPOOKH 300pa’keHb.
IIpoBeneHo aHai3 OCHOBHHMX MeTOHiB (inbTpamii 3
TOYKH 30py Takoro miaxoay. [loka3aHo, 1o oHO4YACHE
ypaxyBaHHs SIK MOZEJI 3aBaJI0BOI CHUTYyallii, TAK U MO-
neni 00’eKTy pO3Mi3HAaBaHHSA JO3BOJIAE TOJIMIINTH
SIKICTh TIOTIEPEHBOT 0OPOOKU 300paXKEHBD.

. 2. Bibmiorp.: 6 Ha3B.

YK 519.71

boxan K. O., @edopenxo M.I. Beryn B HeiipoHHi Me-
pexi // PagioenekTpoHHI i KOMII'IOTEpHI CHCTEMH. —
2008. — Ne 6 (33). — C. 298-306.

[MpuBenena knmacudikaiis, BU3HAYCHI BIMITHI Xapak-
TEPUCTUKH, y3arajJbHEHI HEIOJIKH 1 mepeBaru Hei-
POHHHMX MEpeX, BUKOPHCTYEMHX HPH PO3Ii3HaBaHHI
300pakeHb. [IpoBeeHa MOpiBHAIbHA XapaKTEPUCTHKA
HaWOUIBII ITOIMPEHNX THITIB HEHPOHHUX MEPEX.
Ta6n. 1. In. 2. bi6miorp.: 7 Ha3B.

YK 681.324

Cemenos C.I. Po3nmogili KaHaJIBLHHX pecypciB
MepekeBOro yCTaTKyBaHHs NpH iHdopMmaniiHoMy
oOMiHi B equHili aBTOMaTH30BaHili  cucTemi
ynpaBiinHs // PagioenekTpoHHI 1 KOMIT IOTE€pHI chC-
temu. — 2008. — Ne 6 (33). — C. 307-310.

INpoBeneHo MozemoBaHHs NPOLECy PO3IOIUTY KaHATBHHX
pecypciB MEpeXeBOro yCTaTKyBaHHs NPpH iH(popMariiHo-
My OOMiHI B €JUHI{ aBTOMaTH30BaHiil CHCTEMI YTIPaBIIiH-
Ha. [IpoutrocTpoBani 3aJIeXKHOCTI Yacy OOCITyTrOBYBaHHs
iHdopMalIii B Mepe:KeBOMY YCTaTKyBaHHI Bifl 3aBaHTa)KCH-
HsI CUCTEMH 1 IOBXKMHH iH(OpMaliifHuX nakeriB. 3podiieHi
BHCHOBKH TIpO €(DeKTHBHICTH 00'€THAHMX CHCTEM O00CITy-
TOBYBAHHS B TIOPIBHSIHHI 3 CHCTEMaMH 3 PO3JUICHUMH pe-
cypcamu (3a KpHUTEpiEM MIHIMAJBHOTO 30a7IaHCOBAHOTO
4acy JIOCTaBKH IHQOPMAI[IHHIX MaKeTIB).

In. 1. Bibmiorp.: 7 Ha3B.

YK 681.324

Kyuyx I''A., Moorcace O.O., Invina 1.B. MeTon BU3HA-
YyeHHs1 0230B0i MHOKUHM HLISIXiB mepenadi indgop-
Malii B KoMI'I0TepHild Mepexi cucTeMn KPUTHYHO-
ro 3acrocyBaHusi // PagioenekTpoHHi i KOMIT I0TepHi
cucremu. — 2008. — Ne 6 (33). — C. 311-315.
3anporoHOBaHO METO] BU3HAYCHHS 0a30BOi MHOKHHHU
HUIIXIB repeaadi iHpopmarii B KOMIT'IOTEPHIH Mepexi
CHCTEMH KPUTHYHOTO 3acTOCyBaHHsA. Po3risHyTa ymo-
Ba TOCTIIHOT BiICYTHOCTI IUKJIB, IO J03BOJISE YHUK-
HYTH «3alUKJIeHHs» iHpopMmaii. [IpoBenena nmopisHs-
JbHA OIliHKa e(EeKTHBHOCTI METOXy B MOPIBHSHHI 3
BimoMuMu. Bu3HaueHo, 1o 3a BiACYTHOCTI (piaykTyamii
TpadiKy po3poOJIeHUil MEeTO 3iICTABUMUH 13 BiJOMHUMU
METO/IaMH 33 4acoM 3aTPHUMKHM nepenadi iHpopmamii i
y JeKiibKa pa3iB BHUSBISAETHCS €(EKTHBHIIIUM MPU
pi3kux QUIyKTyamisix BXiZHOTo Tpadiky.

. 2. bi6miorp.: 6 Ha3B.

Antoshchuk S., Poplavsky A., Tkachenko E.
Kondratenko V. Statistics of non-numerical data in
images’ previous processing models // Radioelec-
tronic and computer systems. — 2008. — Ne 6 (33).— P.
293-297.

It was considered development of the statistical ap-
proach at the decision of a previous image process-
ing problem. Such approach enabled to analyze basic
filtering methods. As a result, the common using of
the noise situation model and model of recognition
object enables to increase a quality of previous image
processing.

Fig. 2. Ref.: 6 items.

UDC 519.71

Bochan K., Fedorenko N. Introduction to neuron
networks // Radioelectronic and computer systems. —
2008. — Ne 6 (33).— P. 298-306.

Classification is resulted, distinctive descriptions are
certain, and advantages of neuron networks of the ap-
pearances used for recognition are generalized. Com-
parative description of the most widespread types of
neuron networks is conducted.

Tabl. 1. Fig. 2. Ref.: 7 items.

UDC 681.324

Semenov S. Allocation of resources of channels of
network equipment at an informative exchange in
the single automated control system // Radioelec-
tronic and computer systems. — 2008. — Ne 6 (33). —
P.307-310.

The design of process of allocation of resources of chan-
nels of network equipment is conducted at an informative
exchange in the single automated control system. De-
pendences of time of maintenance of information are il-
lustrated in a network equipment ot the load of the system
and length of informative packages. Conclusions are done
about efficiency of the incorporated systems of service as
compared to the systems with the parted resources (on the
criterion of the minimum balanced time of delivery of
informative packages).

Fig. 1. Ref.: 7 items.

UDC 681.324

Kuchuk G., Mozhaev A., Ilyina I. A method of deter-
mination of base great number of ways of passing to
information is in the computer network of the sys-
tem of critical application // Radioelectronic and
computer systems. —2008. — Ne 6 (33). — P. 311-315.
The method of determination of base great number of
ways of passing to information is offered in the com-
puter network of the system of critical application. The
condition of permanent absence of cycles, allowing to
avoid «buzz» of information, is considered. The com-
parative estimation of efficiency of method is conducted
as compared to known. It is certain that in default of
fluctuations of traffic will confront the developed
method with the known methods at times delays of pass-
ing to information and in once or twice appears more
effective at sharp fluctuations of entrance traffic.

Fig. 2. Ref.: 6 items.
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