MIHICTEPCTBO OCBITU I HAYKH, MOJIOII TA CIIOPTY YKPAIHU

HauionanbHuii aepoxkocmivynmnii yHiBepeuret iMm. M.E. JKykoBcbKOro
“XapkiBcbKuii aBianiifHui IHCTUTYT”

ISSN 1814-4225

PAIIOEJIEKTPOHHI
I
KOMIT1TOTEPHI CUCTEMU

7 (59)
HAVKOBO-TEXHIUHUU KYPHAJI

Bunaerncs 3 ciunsg 2003 p.

Buxonuts 4 paszu Ha pik

XapkiB "XAI" 2012



3acHOBHUK XypHasly HanionanbHuii aepokocmiunuii yHiBepcuter iM. M.€E. KykoBcbKkoro
“XapkiBcbkuil aBianiiinnii iHcTUTYT”

3aTBEpKEHO J0 JAPYKY BUCHOIO pajioro HarlioHaJIbHOTO aepoOKOCMIYHOTO YHIBEPCHTETY
iM. M.€. XKykoscbkoro "XAI", npotokon Ne 8 Bix 18 kBitHst 2012 p.

T'osnoBHMIA BikTop MuxaiisioBud Liomko, 10KTop TEXHIYHUX HAYK, IIpodecop
peaaxkrTop

Penaxuiiina I.B. Bapumes, 1-p TexH. HayK, npodecop;

KOJIerist B.K. BoJiociok, 1-p TexH. HayK, Ipodecop;

B.M. Baprausiu, 1-p TexH. HayK, mpodecop;

L.A. ’KyKkoB, I-p TeXH. HayK, npodecop;

M.B. 3amipeub, a1-p TexH. HayK, mpodecop;

0.0. 3eyneHcbKHiA, 1-p TeXH. HayK, mpodecop;

B.M. Konopes, 1-p TexH. Hayk, mpodecop, naypeaT JepxkaBHoi mpemii
VYkpainu B raiy3i HAyKH 1 TEXHIKH;

B.A. Kpacno6aeB, 1-p TexH. HayK, ipodecop, 3aciryKeHni BUHAXITHUK
VYkpainy;

I'.51. KpacoBcbkuid, 1-p TeXH. HayK, mpodecop;

A.C. Kyuik, 1-p TexH. HayK, npodecop, naypeat JepxaBHoi npemii YKpaiHu

B Tally3i HAyKH 1 TEXHIKH;

B.B. Jlykin, a1-p Texs. Hayk, podecop;

B.B. Ileuenin, n-p TexH. HayK, npogecop;

B.B. Ilickop:k, 1-p TexH. HayK, npodecop;

B.I1. Tapacenko, 1-p TexH. HayK, MPoQecop, 3aCIy>KSHHN JisTd HAYKH 1 TEXHIKH

VYxpainu, naypeat Jdep:xaBHoi npemii YKpainu B rany3i HAyKH 1 TEXHIKH;

L.B. Cipomka, 1-p TexH. Hayk, mpodecop;

0.€. ®enopoBuy, 1-p TEXH. HAyK, mpodecop;

B.C. Xapuenko, 1-p TexH. HayK, npodecop, 3acayKeHH BUHAXITHIK
Ykpainu.

Binnosizaabuuii O.B. JlemeHnko, KaHIUIAT TEXHIYHUX HAYK, TOLEHT
ceKkperap

CBigoutBo npo gep:xkaBHy peectpaniro KB Ne 6987 Bix 19.02.2003 p.
3a BiporigHicTs iHQOpMAIil HECYTh BIINOBIAAJIbHICTL aBTOPH. B KypHam myONiKylOTbCS CTaTTi
YKpaiHCBKOIO, POCIHCHKOIO Ta aHTIIHCHKOI0 MOBaMH. Pykormcu He moBepraioThes. [lpu mepenpyky
Matepianip nocwianHg Ha xypHanl «PAJIOEJEKTPOHHI 1 KOMIIKOTEPHI CUCTEMMN»
000B'A3KOBI.

HaykoBO-TeXHIYHWI XXypHan BKOYEHUIN OO0 Neperniky HayKOBUX BUAAHb, B SIKMX MOXYTb
APYKyBaTUCA OCHOBHI pe3ynbTaTtn agncepTauinHnx pobiTt
(avs. noctaHoBy npesugii BAK Ykpaitn Ne1-05/3 Big 8.07.2009)

PedepaTuBHa indopmanis 30epiraerbea:

—y 3aranbHOJNepKaBHIH pedepaTuBHill 0a3i AaHWX «YKpaiHika HAyKoOBa» Ta MyONIKYeEThCS y
BIANOBIAHUX TeMaTU4YHHX cepiix YPIK «Jlxepeno» (BUIbHUN OH-TAaHHOBHE AOCTYIN A0 pecypciB Ha Web-
cepsepi http://www.nbuv.gov.ua);

—y pedeparuBHii 0a3i maHux Bcepocilicbkoro iHCTHUTYTy HAyKOBOi 1 TexHIUHOI iH(opmarii
(BIHITTI) Pociiicbkoi akanemMii HayK i MyOJiKY€ThCsl y BIIOBIIHUX TeMaTHYHUX cepisix PXK (BinbHuUM oH-
JIAHHOBMIM TOCTYI 70 pecypciB Ha Web-cepsepi http://www.viniti.ru).

© Hauionanbuuii acpokocmianuii yaisepeurer im. M.€. XKykoBcbKkoro
"XapkiBchbKui aBianiiiHuil iHcTUTYT", 2012



YK 62-50

B C60pHI/IK6 MNpEeACTAaBJICHBI PE3YJIbTAThI HCCHCI[OBaHHfI, KacCaromuxcs KOMHLIOTepHOﬁ HWHXKC-
HCpUH, yripaBJICHUA, TEXHHYCCKOMN AUAarHOCTUKH, aBTOMATU3AIUU ITPOCKTUPOBAHU A, OITUMU3HUPO-
BAaHHOI'O HCIIOJIb30BAaHUS KOMIIBIOTCPHBIX CCT el u CO3JaHUA HMHTCIUICKTYAJIbHBIX 3KCICPTHBIX
CUCTEM. HpeZ[HO)KCHLI HOBBIC IMOAXO/JbI, AJITOPUTMBI U UX NIpOrpaMMHas pcajin3alusd B obmactu
ABTOMATHUYCCKOT' O YIIPABJICHUA CIIOKHBIMH CUCTCMaMH, OpUT'MHAJIbHBIC I/IH(l)OpMaLII/IOHHLIC TEXHO-
JIOTWH B HAYKC, 06p330BaHI/II/I, MCIOHUIIUHE.

I[J'ISI npenoz[aBaTeneﬁ YHUBCPCUTCTOB, HAYYHBIX pa60THI/IKOB, CIICHUaJInuCTOB, ACIIMPAHTOB.

VY 30ipHUKY HABEACHO PE3YJIbTATH IOCHIIHKECHb, 110 CTOCYIOTHCS KOMIT IOTEPHOI iHXKEHEepii,
YIpaBIiHHA, TEXHIYHOI 1Iar HOCTUKH, aBTOMATH3a1lil IPOEKTyBaHHSI, OITUMi30BaHOT0 BUKOPUCTaH-
HSl KOMII'IOTEpHUX MEPEX 1 CTBOPEHHS IHTEIEKTYalIbHUX EKCIEPTHUX CHCTEM. 3alpOrOHOBAHO
HOBI MiAXOAM, AITOPUTMH Ta iX MporpaMHa peamizalis B 00JIACTI aBTOMaTHYHOTO YIPaBIiHHS
CKJIQIHIMH CHCTEMaMH, OpUTiHAIBHI iH(OpMAaIiiHi TEXHOJIOTi B HAYIIi, OCBITi, MEIUIIMHI.

J171s1 BUKJIa/1a4iB YHIBEPCUTETIB, HAYKOBLIB, (h)aXiBI[iB, aCHIPaHTIB.

Pedakuuonnan xonnezus:

B.B. Cemeney, n-p TexH. HayK, npod. (t1. pen.); M. @. Bondapenxo, A-p TEXH. HAYK, MPod.;
uJl. I'opbenxo, n-p TexH. Hayk, npod.; E.[l. [lymamun, a-p TexH. HayK, npod.; B.Il. Tapa-
CeHKo, I-p TeXH. HayK, nipod.; I. 1. 3acapuii, n-p TexH. HayK, npod.; .. Kpusyas, N-p TEXH.
Hayk, pod.; Yymauenxo C.B., n-p TexH. Hayk, npod.; B.A. Quramos, A-p TeXH. HayK, mpod.;
E.B. Foosunckui, n-p TexH. Hayk, ipod.; 2.1 [lempos, n-p TexH. HayK, npod.; B. @. [llocmak,
I-p TeXH. Hayk, npod.; B.M. Jlesvixun, n-p TexH. Hayk, npod.; E.U. Jlumeunosa, n-p TeXH.
Hayk, pod.; B.4. Xaxanos, n-p TexH. HayK, mpod. (OTB. pen.).

CBHIETENBCTBO O TOCYIaPCTBEHHON perucTpanuu
MEYaTHOTO CPEACTBAa MaCCOBOM MH(POPMAIIHH KB Ne 12073-944I1P ot 07.12.2006 r.

Aodpec pedakyuonrou xoeeun: Yxpanta, 61166, Xappkos, ipoctt. Jlenwna, 14, XapbkoBCKUil HaIlHO-
HAJIbHBII YHUBEPCUTET PAAMOIIEKTPOHUKH, KOMH. 321, Ten. 70-21-326

© XapkiBCbKHi HAI[IOHATEHUH YHIBEPCUTET
pamioenekTpoHiku, 2013



3MICT

TI'apanmo3oamuicme ma cucmemu i KOMyHIKayii 6UcoKoi 20moenocmi

Apymionsin A.P., 3asaockasn T.B., Barvuyk P.B., Mepkynoe A.B.
METO/IMKA IIOCTPOEHIS MATEMATUYECKOM MOJIEJIN
KOMAHTHO-UH®OPMALIMOHHOM CETM.........coouoveeeeeeeeeeeeeeeeeeeeee e 13

Konopamenxo IO.I1., Cioenxo €.B.
IEPAPXIUHA OPTI'AHI3ALIIS TA KOPEKIIIS B PEAJIBHOMY YACI HEUITKUX
CIIIIP TTPU 3MIHHIN CTPYKTYPI BXIJTHOI THOOPMALIIT ..o 17

Kosanenxo H.C., A60yr-Xaou Anaa Moxammeo, Xapuenxo B.C.
BJIMSITHUE MHTEHCUBHOCTU ITPOBEJJEHU S TTPOOMIIAKTUYECKOI'O
TEXOBCJIY>KUBAHN A HA TOTOBHOCTb ABTOMATHU3NPOBAHHBIX CUCTEM OXPAHHI.................. 24

Kpueyna I'®., Hlkuns A.C.
AHAJIN3 B3AUMOCBA3U MHTEI'PAJIBHBIX XAPAKTEPHUCTUK
T'OTOBHOCTH MOHORPI'ATHYECKOM KOMITBIOTEPHOM

CUCTEMBI U KOMIIETEHTHOCTMU TTOJIB3OBATEJIIS ... 30
Jlobuenxo B.B.
MOJIEJIb IHOOPMAIINHOT B3AEMO/II B ITPOLIECI HABUAHHS.......oeeeeeeeeeeeeeeee e 37

Tlonoyoenwii I0.J1, 3acyxa C.A., Xapuenxo B.C.
UCCJIEJOBAHUE UMUTALIMOHHBIX MOJIEJIEM TOTOBHOCTH JIBY XKAHAJIbHOM
MH®OPMALIMOHHO-VIIPABJISIFOILE CUCTEMbI KOCMUYECKOI'O ATIITAPATA. ... 41

Cmiuxi Grid-, Web- i Cloud-cucmemu

boxan K.A., Xyooneu M.C.
[IPEJICTABJIEHUE OYEPEJIEI 3AIIPOCOB CEPBUC-OPUEHTMPOBAHHBIX CUCTEM HA
OCHOBE BPEMEHHBIX CETEN ITETPU C ITPUOPUTETAMU ........oooomovveieeeeeeeeeeeeeeeeeeeeeeee e 48

Meneney A.B.

APXUTEKTYPA MHTEI'PALIUU OBJIAKOB PACIIPEEJIEHHOM CUCTEMBI XPAHEHUS,
OIIEPATHUBHOI'O OBHOBJIEHW S U ITPEJOCTABJIEHU S JAHHBIX O ITIOTEHIIMAJIBHO

OITACHBIX OBBEKTAX HA OCHOBE TEXHOJIOTYI CLOUD COMPUTING........cccveveeiiieeeieeeeiiee e 54

Ooapywenxo O.H., XKusuno C.B., Xapuenxo B.C., Odapywenko E.b.
AHAJIN3 APXUTEKTYP OTKA30YCTOMYNBBIX CEPBEPOB
JUJIST OHEHKU VX HAZTETKHOGCTH . ...ttt ettt ettt sttt e e nbaeenaneenee s 60

Honvwuros K.A., Ooapywenrxo O.H., Jlwouenxo E.H.

AHAJIN3 METOJIOB 1 TEXHOJIOI' M1 OBCJIYKMBAHMS 3AIIPOCOB

HA ITEPEJAYY ITOTOKOB PEAJIbBHOI'O BPEMEHUA

B TEJJEKOMMYHUKAITAOHHOM CETH........c.ooovieeieeeeeeeeee oo 68

Puioickosa O.B.
CPABHUTEJILHBIN AHAJIN3 DOOGEKTUBHOCTU UCTIOJIL30BAHUS AJITOPUTMOB
M3MEHEHV A PASMEPA OKHA TTEPEI'PY30K B CETAX CLOUD COMPUTING .....oovvieeeeeeeeeeiiiieeeeeeeeee 73

ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMII'FOTEPHI CUCTEMMU, 2012, Ne 7 (59)



4 3MICT

LImamros C.H.
MOJEJIb OPTAHU3AIIMIN BEIUMCJIIMTEJIBHBIX ITPOLIECCOB
B AJAIITUBHBIX PACIIPEJEJIEHHBIX BEIUNCJIMTEJIBHBIX CETAX......cooiiiiiiiiieeeeeecieeieeee e 79

Anoescxuii M.D.
HOPMATUBHAS BA3A JIJIs1 GREEN WIFI: AHAJIU3 1 PABBUTHE
TSI AITATITABHBIX CETEM (Ha GHITL 513.) ...ttt e 82

Topbenko A.B., Tapaciok O.M.
METO/JUKA MUHUMUN3ALIM BPEMEHU OBCJIYKBAHU A
CEPBUC-OPUEHTHPOBAHHDBIX CHCTEM ......coitiiiiiiiiiiiiiiiiiiniiesie sttt sttt e 87

Ingpopmauiiina 6e3nexa ma 6e3neunuii KOMn’rOMUH2

Hemxauésa E.U.
IMPOTHO3 KOJIMYECTBA AE®EKTOB I[TPOTPAMMHOI'O
OBECIIEYEHM I10 PE3YJIBTATAM TECTHPOBAHISL ... e e 92

Huxonaesa FO.I1

HUCCIEJOBAHUE CTATUCTUYECKNX XAPAKTEPUCTUK ITEPEJAU

N PPOBAHHBIX NTHOOPMAILIMOHHBIX TIOTOKOB

YEPE3 TPAHBUTHBIM VBEJT CETH ...t ettt et ettt et s e enes e e eeeeens 96

Haoiitnicms anapamuux 3acofie ma cucmem Ha nPOZPamMoOEaAHUX KPUCMALAX

bapranos A.A., Marvuesa P.B., Conoamoe K.A.
PEAJIM3ALMA HA TUINC ABTOMATA MYPA
C KOAMPOBAHUEM HABOPOB MUKPOOTTEPALIMIA ..........oovoiveeeeeeeeeeeeeeeeeeeeeeee e 102

be3oimxo O.M.
BYJIOBA OITEPALIIMHUX ITPUCTPOIB ITPOLIECOPA
MIKPOAPXITEKTYPHU 180X86 TA X BIUIUB HA ITPATIOPY CTAHY ...t 108

Inyxos B.C., Jlykeniok A.A., llenoepyx C.T.
BUKOPHCTAHHS TEXHOJIOI'Ti ®A3YBAHHS JIAHHUX B IHTEP®ENCI

CUCTEMM 350PY HAYKOBOI IHOOPMAIIT KOCMIYHUX ATTAPATIB ..o, 114
Menvnux A.O.

ITAPAJIEJIBHA ITAM'AThH 3 BIIOPAJIKOBAHUM JOCTYIIOM:

SACTOCYBAHHS TA BAPIAHTU TIOBY OB ...ttt 119

IHepenenuywvin A.E., Xapuenxo B.C.
AHAJIM3 [TIPUMEHEHUS TUIMC TEXHOJIOT Ui
B MEJIUITMHCKOM OBOPYIOBAHIH .......cc.ooiiiiiiiiieiiiiie ettt ettt e 125

I'ponv B.B., Pomanxesuu B.A., Munao M.C., I[lomanosa E.P.
O B3AUMHOM TECTUPOBAHNU KOMIIOHEHTOB
B MHOI'OITPOLIECCOPHDBIX CHUCTEMAX.......ootiiiiriieitetieite ettt ettt e 131

Iiuyeina O.C., [auenxo B.T".
3AJTAUYA PO3TAILIYBAHHS ITPSIMOKY THUX MOJIYJIIB HA YIITI
TA HOJIEAPAJIBHUM MIIXII JTO i1 PO3BSIBAHHS ..ot 135

ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMITI'IOTEPHI CUCTEMMU, 2012, Ne 7 (59)



I]epbakosa I FO., Kpvinos B.H., Jloesunos O.B., Iucapenxo P.A.
NCCJIEHJOBAHUE AJJAIITUBHOI'O CYBI'PAJJMEHTHOI'O METOJA KJIACTEPU3AIINN

B [IPOCTPAHCTBE BEUBJIET-TIPEOBPABOBAHMS ............ooovoieceeeeeeeeee e

Tapacenko B.I1, Tecnenxo O.K., Anoscvxa O.fO.
MOXJIMBOCTI HAUITPOCTIIINX JIBOHATIPABJIEHUX PET'YJISIPHUX
OJHOBUMIPHUX KACKA/IIB KOHCTPYKTUBHUX MO/IVJIIB

1110/10 PEAJIIBALIIT PIBHUX MTOBHUX TTIACTAHOBOK ..o e

Miaznocmuka ma éiomosocmiiikicmao

Amamaniox M.I1.
HMHOOPMAILIMOHHA S TEXHOJIOT M HEJIMHEWMHON CTOXACTUYECKOU
JUATHOCTHKH TEXHTYECKIMX OBBEKTOB HA OCHOBE

KAHOHWYECKOI'O PA3JIOXEHUS CITYYAMHOM MOCJIEAOBATEIBHOCTH ...

brazooapnwii H.I1.
MOJEJIb CAMOAMATHOCTUPOBAHMS OJJHOPO/IHBIX ITPOLIECCOPHBIX CPE]]

B PEAJIbBHOM MACHITABE BPEMEHWH .......ccccciiiiiiiiiiiiiiiiiiiciecce e e

Joneos A.IO.
METO/I OIIEHKH KAYECTBA KOHTPOJIS

ITO BBIBOPKAM MAJIOT'O OBBEMA .......coiiiiiiiiiiieit ettt e

Enugpanos A.C.
OLIEHKA CJIOX)KHOCTU MAPIIPYTOB HA OCHOBE

CIIEKTPA JUHAMMNYECKUX ITAPAMETPOB .......coooiiiiiiiiiiiiiii e

Illecmonan O.B.
IMPEOBPA30OBAHUE NCXOAHBIX ITIOKA3ATEJIEH
TEXHOJIOTUYECKOI'O IMTPOIIECCA BBIITJIABKH CTAJI1

JUTS TIOCTIEY FOILIETO MOJIEITAPOBAHIIS .....ovoo oo e eese s ees e

Cmprwoxk O.10., Jlaspym O.O.
METOJ] MAKCHUMI3ALII CIIPUMHSTTS SIKOCTI OBCJIYTOBYBAHHS

ABOHEHTIB MOBITTBHOT PAJIIOMEPEXKL........coooiuivieiieieiiecieceeieiiieie st

Typxun U.B., Kysneyosa FO.A.
MOJIEJIb YITPABJISAIOIIMX AJITOPUTMOB UCIIBITAHUI

BOPTOBBIX CUCTEM KOCMMYECKUX ATITTAPATOB. ........ooiiiiiiiiiiiiiiicn e

Dopmanvui memoou ma Case mexnon02ii eepuixayii

Jlepeynos A.B.
OIIMCAHUE U ABTOMATHWYECKOE BBISIBJIEHUE ITPOBJIEM ITPON3BOAUTEJIBHOCTU

B MPI TTPUJIOMKEHISIX (HA QHTTL. 53.)..0eeevvveeeierreeeeureeeasreseeesssreeesssssesessseesssssessessnssesessssssessssesssssssessssssseessnes 192
Xapuenko B.C., Kosanenrxo A.A., Cuopa A.A.

GAP- I HTT- AHAJIN3 KPUTUUYECKUX CUCTEM (Ha QHTIL 513.) c.veervieiieieeieeeiesiienieeesteenseenseesesneesnnesseensens 198
Komynvcxu JI., Hlnupxa M., Cedorcuevr A., Ipobnep-Iledcka K.

CO3IAHUE CJIOKHOI PASMEYEHHBIX ITEPEXO/IHBIX CUCTEM

JIJIA TTACCHUBHBIX ATEHTOB ALVIS (HA QHTTL. 513.) c.vvvieivveeeiireeeeireeeseisireeeessreeeesssesessseaessseseesssssessssssesens 205

ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMII'FOTEPHI CUCTEMMU, 2012, Ne 7 (59)



6 3MICT

Be3nexka kpumuunux inghpacmpyxmyp

bpeoicnes E.B., Xapuenxo B.C.
OLIEHKA BE30OITACHOCTHU SHEPIOCUCTEMBI C UCIIOJIb30BAHUEM
JIMHIBUCTUYECKOM BAMECOBCKOM CETU JJOBEPHST (Ha GHIIL 513.) ....evoeeeeeeeeeeeeeee e 212

Hsanuenrxo O.B.
IOJIYMAPKOBCKHWE MOJEJIM MOHUTOPUHT A
NHOOPMAILIMOHHO-TEXHMYECKOI'O COCTOSHU A

KPUTHUUECKUX THDOPACTPYKTYP .. ettt e ssmssssssssssssssnenennnnnnnnnn 219
Knum I'L.
CUCTEMA KEPYBAHHS EKOJIOI'TYHOIO BE3IIEKOIO CEPEJIOBHUILIA .........coooiivieeeeeeeeiiiieeeee e, 225

Lllocmax U.B., [lasuoenxo B.O.
KOMIIbIOTEPHA S ITOJJJIEPX)KKA [TPUHSITHS PEILIEHUI HA OCHOBE CUTYALIMIOHHOM
MOJIEJIA B YCJIOBUSIX TEXHOT'EHHBIX YPE3BBIUAMHBIX CUTY AL ..o 230

Hlocmax U.B., [lanosa M.A.
[TPOBJIEMbI KOMIIUIEKCHOU KOMITBIOTEPU3ALINH ITPOLIECCA [TPOIHO3MPOBAHUS
HAVYUYHO-TEXHUYECKOI'O PA3BUTHUS PETHOHA .........ccoiiiieeiieeceeee ettt 236

Crxamxos A.B., Cxamxoea H.A., Jlossieun B.C.

OINIPEJEJIEHME CUCTEMHBIX XAPAKTEPUCTUK 3BOJIIOLINUN

KPUTUYECKUX UHOPACTPYKTYP HA OCHOBE TEOPUU

TMOJTYMAPKOBCKUX ITPOITECCOB (Ha @HIL. 513.) ..uvvieevvveeeiirieeeereeeessnereeesseseeesssseeessssesssssssssesssssesessssssesnnns 241

Cramxkos A.B., Tapacosa A.B.
BEPCHMOHHOE MOJIEJINPOBAHUWE CTPYKTYPHO HEOJJHOPO/IHBIX
TPAHCIIOPTHO-ITPOU3BOJJCTBEHHDBIX CUCTEM ...ttt ettt 247

Taeapes T.J[., Hsanoea I1.1.

MOJIEJIMPOBAHUE DKCTPEMAIJIBHBIX COBBITUI JIJIS IIPOTHO3MPOBAHMS
MHOOPMALIMOHHOM BE3OITACHOCTH (HA QHIIL. 513.) «..evveeeeeeereeeeeeese e e e eeeeenaeen 253

Haoiiinicms ma esotoyittnicms npozpamHux cucmem

boposunckuii A.B., Muwenxo B.O.
CJIOXKHOCTbD PEAJTIM3ALIMU MHTEJUIEKTY AJIbHBIX TPAOUYECKUX

UHTEP®ENCOB JIUIS ITPUJIOKEHUI, OCHOBAHHBIX HA MJIO ... 260
Hanununa T.T

OILEHKA KAYECTBA ITPOI'PAMMHOI'O OBECITEUEHU A

B COOTBETCTBUHM C MEXKJIYHAPOJJHBIMU CTAHIOAPTAMMU ........ooviiiiieeeiieeeceeee e 266

Ilyonuyxuii B.FO., Kobviiun A.M., Xoovipes A. 1.
OITPEJIEJIEHME BBIYMCJIUTEJILHOM IO PEIITHOCTU
PACUETA HAJTEIKHOCTH ...ttt e 270

leanos O.B., Ilomoposa O.B.
IHTEJIEKTYAJIBHA IIIATPUMKA CUCTEMU
VHIGIKOBAHUX KOMYHIKALIII .......oooviiiiiiiieeceee oo 279

ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMITI'IOTEPHI CUCTEMMU, 2012, Ne 7 (59)



Jleosies P., Puec b., I'opbenxo A.
REACT: APXUTEKTYPHBII KAPKAC PASPABOTKI CEMEMCTBA
IMPOTPAMMHBIX ITPOJYKTOB JIJIs1 TAPAHTOCITIOCOBHBIX

CUCTEM KPU3UC-MEHEJIDKMEHTA (Ha QHTTL 5I3.) .veeeivveeeeereeeeireeeesireireeeseseeessreeeesssesesssseesesssnnnes

Mowuanun A.E.
IOBBIILEHUE HAJAEXXKHOCTU ITPOI'PAMMHOI'O OBECIIEYEHI S OBPABOTKH
TPACCEPHBIX U30BPAXEHWI 3A CUET UCIIOJIL30OBAHU S

AJITOPUTMA TTIOPOTOBOM ®UITBTPALIUI. ..o

Ooapywenxo O.H., Pyoenxo A.A., Xapuenro B.C.
METO/ OLIEHUBAHWA HAJJEXKHOCTHU ITPOT'PAMMHLBIX CPE/ZICTB

C VUETOM BTOPMYHBIX JIEDEKTOB .........coiiiiiiiiiiiiiiiie e

Texnonozii Ada ma 6azamoegepciithuit Komn’romunz

Jlumeunos J[.H., Muwenxo B.O.
IMPUMEHEHUWE SHEPIT'ETUYECKHWX METPHUK JJI51 OLIEHKUY MCITOJIb30OBAHU S

ASIS Y B JIPYTHX TIOJOBHBIX BAITAUAX. .....oooveeeeeeeeeseeeeeeeeeeseeseeseseeeseeeseseseeesseeseseseessseesseeenes

@DyukuionanvHa 6e3neka iHhopmayiiino-Kepyouux cucmem

Kopmynos B.1., Hnowxo B.M., Ma3sypenxo A.B.
MMPOBJIEMbI HAAEXXHOCTU ITPOI PAMMHO-ATITIAPATHBIX CPEJICTB

BECITMJIOTHBIX CHUCTEM.......ciiiiiiiiiiiiiiii ettt sttt st e e

Mawnoicoc FO.C.
BUKOPUCTAHHS AHAJII3Y PO3MIPHOCTEN JULA TIIABUIIEHHS

PIBHSI ®YHKIIOHAJIbHOI BE3MEKU I&C CUCTEM.......ovovieieeiieiieieiieeieieie e

HImenesa T.D., Cuxupoa FO.B.
AHAJIN3 IPUHSITUS PEILEHNI YEJIOBEKOM-OIIEPATOPOM

B ADPOHABUT' ALTMOHHOM CUCTEME (Ha QHIIL 53.).....eoveveveeeeeeeereeeeeeeese s eeeeesee e es e

Tpyouanunos C.A.
OLIEHKA DKCIUTY ATAIITMOHHOM HAIEXKHOCTU JJETEKTOPOB,

HCIIOJIb3YEMBbIX B ATIITAPATYPE KOHTPOJISA HEUTPOHHOI'O TIOTOKA ..........ovoeeanen.

AJIOABITHUM TTOKATKUIIK ... et ettt e e

............ 284

............ 289

............ 319

ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMII'FOTEPHI CUCTEMMU, 2012, Ne 7 (59)



30 ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMIT’FOTEPHI CUCTEMM, 2012, Ne 7 (59)

VK 519.873

I'.®. KPUBVYJIS, A.C. IIKUJIb

XapvKoscKuil HAaUUOHANLHBLIL YHUGEPCUmMEM PAOUOIIEKMPOHUKU, YKpauna

AHAJIN3 B3AUMOCBA3U UHTEI'PAJIBHBIX XAPAKTEPUCTUK 'OTOBHOCTHU
MOHOJPTATHYECKOW KOMIBIOTEPHOM CUCTEMBI
N KOMIIETEHTHOCTH NMOJIb30OBATEJIA

Pacczwampueaiomwz UHmezpaibHble XapaKkmepucmuxKu HaoedxdcHocmu MOHO3p2am€XHuV€CKOﬁ KOManOmepHOuy
cucmemal, OOHUM U3 OCHOBHBIX KOMNOHEHINOE KOWlO[DOIZ AGJIAlemcs yejloeeKk-onepamop. HOle'-te‘Hbl mamemamu-
yeckue MoOeu U AHATUMUYECKUE 3A8UCUMOCTIU K03¢¢uz4uehtma 20MOBHOCMU 80CCMAHABIUBACMOU CUCTNEMbL
OM YUCTICHHBIX 3HAYEHU YPOG6HA d)yHKLﬂlOHaJleOMV 20MOBHOCMU NOAb308aAMeNsl MexHuyeckou cucmemsl. 1lo-
JIYUEHHblE 3a6UCUMOCMU NO360JIAII0M onpedeﬂumb Heobxooumble 3ampambsl Ha noevlieHue ypoeHsi O6y'—t€HHO—
cmu onepamopa 6 3a6UcCumMocmu om COCmMoOAHUA eco meKymeIJ KOMNemeHnHocmu Kak nojlib3osameiist mexHu-

yeckoll cucmembl.

Knrouesvie cnosa: KomnvlomepHas cucmema, K03¢¢uuueHm 20MO6HOCMU, KOMNEMEHMHOCMb NOJ1b306AMEJIA.

BBenenue

Bo3HHKHOBEHHE CIIO)KHOOPTaHW30BaHHBIX Jpra-
texauueckux cucreM (DTC) cBsi3aHO CO CTPEMHTEIb-
HBIM Pa3BUTHEM KOMIIBIOTEPHBIX HWH(QOPMAIMOHHBIX
TEXHOJIOTUA ¥ HEOOXOAUMOCTBIO pabOThI ONEPATOPOB C
uHTepdeiicaMy ynpaBieHHss COBPEMEHHBIMH TEXHHUYeE-
CKUMH KOMIUIEKCAMHU, TAaKUMH KaK OOBEKTHI KOCMHYeE-
CKOW ¥ aBHAIlMOHHOW TEXHHWKH, OSHEPreTHYECKUMHU
MPEANPUATHAMH, CHCTEMaMHU YIPaBJICHUS TEXHOJIOTH-
YeCKUMHU MpOLIeCCaMM, CeTAMHU MHTepHeT U T. 1. OTC
HAIIUTM CBOE ITPUMEHEHHE Ha TeX 00beKTax, IJie BMela-
TENILCTBO OMepaTtopa B pabOTy OOBEKTa SIBISETCS Ha
CErOJHALIHUI JIeHb HEOOXOAMMBIM YCIOBHEM olecrie-
YeHHs HaJIe)KHOH paboThI TaHHBIX OOBEKTOB.

B OonbmmacTBE ciydaeB DTC mpexacraBisier co-
00ii CIOXHYIO KOMITBIOTEPH30BAHHYIO CHCTEMY YIpaB-
nenust (KCVY), omHUM M3 OCHOBHBIX KOMIOHEHTOB KO-
TOPOH SIBIISIETCS YEJIOBEK-0IepaTop WIIM IpyIIa orepa-
TOPOB, U B 3aBUCUMOCTH OT YHCJa JIMIl ONEPATUBHOTO
MepcoHaj a pa3yinyaroT MOHOAPpraTHyeckue (OIMH orle-
paTop) W MOJUIPraTUUecKue (HECKOJNBKO YEJIOBEK) B
cucreMme. Ilo comomunnenHoctu oneparopos 3TC mo-
I'yT OBITH NEPBOrO, BTOPOrO W Oojiee BBHICOKHX MOPSII-
koB. Hampumep, cucremMa BTOpOTO IOpsi/IKa UMEET JiBa
YPOBHSI YIIPaBJICHUS, Ha MIEPBOM M3 KOTOPBIX OIEPaTOp
paboTaer ¢ TEXHUYECKHM yCTPOWCTBOM, a Ha BTOPOM —
orepaTop KpoMe padoThl C TEXHHYECKHM YCTPOHCTBOM
OCYIIECTBIISIET PYKOBOJCTBO JCHCTBUSIMH TIEPBOTO Olle-
partopa[l1].

HccnenoBanusi, cBs3aHHBIE C Pa3BUTHEM H COBEp-
meHcTBoBanueM OTC, Moryr OBITH ONMCAHBI TpPeMs
sraramu.Ha mepBoM aTamne 1enblo COBEpIICHCTBOBAHUS
OTC Obuta ajanranys 4einoBeKa K TEXHUYECKOMY YCT-

pOMCTBY, Ha BTOPOM — TEXHHYECKOTO YCTPOMCTBA K Ye-
€ro TCHXOJIOTHYECKUM, (UIUOIIOTHIECKUM,
AHTPOIIOMETPUYECKUM M JPYTUM XapaKTepUCTUKAM.
Jl1s TpeThero sTama XapakTepHBIM SIBIIETCA aHAIU3
YeloBeuecKUX (pakTopoB orepaTropa COBMECTHO C Xa-
PaKTEpPUCTUKAMHU TEXHHYECKOTO OOBEKTa KaK COBOKYII-
HbIX uHTerpanbHbix kadecTB DTC. Ilpu 3ToM He yeno-
BEK paccMaTpHUBaeTCsl KaK PsJOBOE 3BEHO, BKIIFOUEHHOE

JIOBEKY:

B TEXHUYECKYIO CHCTEMY; & TEXHHUECKOE YCTPOMCTBO -
KaK CpEACTBO, BKIIFOUEHHOE B JICSATEIBHOCTh YellOBEKa-
orepaTopa. VIMEHHO YeoBEK MOPOXKIAET U peau3yer
nenu ¢Gyukiuonuporanus DTC ¢ MOMOIIBIO TeXHUYE-
CKOro ycrpoicrsa [2].

O06s3arenbHbIMU KoMIioHeHTaMu DTC kpome ore-
pPaTUBHOTO IIEpCOHANA, YYAaCTBYIOIIMX B YyIpPaBJICHHH,
SIBIISIFOTCSL. TEXHUYECKUE W NPOrpaMMHBIE KOMIIbIOTEp-
Hble cpeacTBa. O(PQHEKTUBHOCTh (PYHKIMOHUPOBAHUS
OTC cymecTBeHHO 3aBUCUT OT HAA&KHOCTH (paboTo-
CIIOCOOHOCTH) BceX TPEX ero KOMIOHEHT.IIpu 3Tom
BakHeHIIen 3ajauel sBisiercs obecriedueHne ux Oecrie-
peOOHHOro (YHKIIMOHUPOBAHUSI B TEPHON IKCILIyaTa-
uH. DTa 3371a4a UMEEeT TPU OCHOBHBIX COCTABIISIOIIUX -
HazexHOCTh DTC, TOTOBHOCTh K HMCIIOIB30BAHUIO CHC-
TEMbl U Ka4eCTBEHHbIE XapaKTEPUCTHUKH OOCIyXKHBa-
HUS, B YACTHOCTH, YPOBEHb JIMATHOCTHUECKOTO obecrie-
yeHus. Bce 3TH TpU COCTaBJISIOUIMX IPEAINOIararoT
JIMarHOCTUPOBAaHNE M YCTpPaHEHHWE BO3MOXKHBIX HEHC-
MPaBHOCTEH CHUCTEMBI, IOPOKIAEMBIMH OTKa3aMu |
cOosiMu B ee padore.

1.IlocTaHoBKAa 3aa4M

Hanéxnocts TCXHUYCCKHUX KOMITIBIOTEPHBIX
CpCaACTB U3Yy4YCHA NJOCTATOYHO BCECTOPOHHE U FJ'IyGOKO.

© I'.®. Kpusyns, A.C. [kunp
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MeHee nM3ydeHa HalI&KHOCTh CJIOXKHBIX HPOrPaMMHBIX
KOMIUIEKCOB, a HaJE&XHOCTHBIE CBOWCTBa OIEPaTOpPOB
OTC, omeHka ux pabOTOCIOCOOHOCTH B HACTOSIICE
BpeMs U3y4eHbI HEI0OCTATOYHO.

YenoBek-orepaTop SBISETCS OCHOBHBIM 3BEHOM
coBpemeHHbIX DTC, cTaTHCTHKa CBUIETENBCTBYET, YTO
20-30% aBapwuii u katacTpod MpsIMO MUIIK KOCBEHHO CBSI-
3aHBl ¢ omIMOKaMu 4enoBeka. CienoBaTenbHO, o0mast
OLIEHKA HaJIeKHOCTU TEXHHYECKUX CHUCTEM M HX WHTe-
TpaJIbHBIX XapaKTEPUCTUK JOJDKHBI 0053aTENIbHO BKITIO-
YaTh aHAJIN3 YesIoBEUECKoro (akropa.

B cBA3M ¢ 3THM aKTyanpHOM 3amaueil sBiseTcs
pa3paboTka METOJOB OLEHKH HMHTETPAJIbHBIX KadecTB
OTC ¢ yueroM CBOMCTB BCEX TpeX KOMIIOHEHTOB CHC-
TEMBl - OINEPAaTUBHOTO TIEPCOHANA, TEXHUYECKHX
Cpe/CTB M TNpOrpaMMHOro obecrieueHus. B kadectBe
OCHOBHOHM HMHTerpanpHoi xapakrepuctuku DTC mpen-
JIaraeTcsl WCIONb30BaTh KOA(PQUIMEHTH TOTOBHOCTH
BOCCTAHABJIMBAEMOW TEXHHYECKOH CHUCTEMBI C Y4ETOM
TOTOBHOCTH OIIEpaTopa Ha OCHOBE €ro KOMIIETECHT-
HOCTH.

2. Hagexnocts padorsl ITC ¢ yuerom
AesITeJIbHOCTH YeJIOBeKa-onepaTopa

CucTeMHBIN Moaxon K oleHke HanaekHoctn DTC
MpeaycMaTPUBAET OLIEHKY YEeIOBEKA KaK OJHOIO U3 OC-
HOBHBIX KOMIIOHEHTOB CHCTEMEBI. B 00meM ciydae aaH-
Hasl HAJEXKHOCTh OMNpENENAeTCs KaK HEOOXOIMMOCTh
YCIIENTHOTO BBIMOIHEHUS MTOCTABJIEHHOM 3aJa4M Ha 3a-
JTAHHOM 3Tarte (PyHKIIMOHUPOBAHUS CHCTEMbI B TEUCHUE
3aJaHHOI0 HWHTEpBaja BPEMEHU IMPU ONpPeIeICHHBIX
TpeOOBaHUAX K MPOJODKUTENLHOCTH BBIOJHEHHS pa-
OOTEI.

Ouenka HagexxHoctu DTC mpu 5ToM OCHOBaHa Ha
CIIEAYIONIMX JOMYIIECHHSX:

- KaK OTKa3bl TEXHUKH, TaK M OLIMOKH oreparopa
SIBJIIFOTCS.  PEAKMMH, CIy4aiHBIMH M HE3aBUCHMBIMHU
COOBITHSIMH,

- TosIBJIEHHE GOJiee OJJHOTO OJHOTHITHOIO COOBITHS
3a BpeMst pabOThl CHCTEMBI OT MPAKTHYECKA HEBO3MOMXK-
HO;

- CIOCOOHOCTH OIepaTopa K KOMITEHCAIIMH OIIH-
00K U K 0e30mnO0YHON paboTe - He3aBUCUMBIE CBOWCT-
Ba oreparopa.

Ommbka (0TKa3) yeloBeKa-omepaTopa Onpeess-
eTcsl KaK HEBBINOJHEHHWE IIOCTaBJIEHHOW 3aauu (HIH
BBINMOJTHEHHE 3APENIEHHOTO JEUCTBHS), KOTOPOE MOYKET
MPUBECTH K HAPYIICHUIO HOPMAJIBHOTO XOJa 3aIllaHH-
POBaHHBIX OIMEPAIHIA.

OmubKy omeparopa MOKHO pa3[eidTh Ha TPH
OOJIbILINE TPYIIITBL:

- TOCTABJIEHHAS IIEJIb PELICHUS 3aJa4d HE MOXKET
OBbITh JOCTHIHYTA W3-3a OMIMOOYHBIX JEHCTBHI omepa-
TOpAa;

- OlepaTop CTPEMHUTCS K JOCTHXKEHHIO OLIMOO0YHO
TIOCTaBJICHHOH LIEIH;

- orepaTop 0e3JeHCTBYET B TOT MOMEHT, KOT/Ia €To
ydacTtre HeoOX0IMMO.

JIisl oLIleHKH JAESTEIBHOCTH OllepaTopa UCIOJb3Y-
10T KPUTEPUH OBICTPOACHCTBUS U HAJEKHOCTH [3].

Kpurepuem ObIcTponeiicTBys SIBISIETCS BpeMs pe-
LIEHHs 3aJa4yd, T.€. BPeMsl OT MOMEHTa pearupOBaHUs
orepaTopa Ha CHUTHAJ 10 MOMEHTa OKOHYaHHMS YIpaB-
JIAIOIIUX BO3IEHCTBUH:

Ton=a+bH=a+H/V,,

TZIE @ - CKPBITOE BPEMSs PEaKI|H, T.e. MPOMEXYTOK Bpe-
MEHU OT MOMEHTA TOSBJICHHS CUTHAJla JI0 PEaKkluu Ha
Hero omepatopa (0,2...0,5 ¢); b - Bpems mepepaboOTKu
omHo emuuunbl uHpopmarmu (0,15-0,35 mun.); H -
KOJIMYECTBO IepepabaThiBaeMoii  uH(opMaumy; Vo,
(2..4 en/c), wn TPOITYCKHAsI CIIOCOOHOCTD, XapaKTepu-
3yrollasi BpeMs, B TeYeHHEe KOTOPOro ONepaTop IOCTH-
raeT CMBICI HH(OPMAIIH.

HanexxHocTh  omepartopa XapakTepH3YeTCsl €ro
0€3011M00YHOCTHI0, TOTOBHOCTBIO, TOYHOCTBIO, BOCCTa-
HaBJIMBAEMOCTBIO M CBOEBPEMEHHOCTHIO. J[i1s Kaskmoro
U3 ITUX TOKazaTejeld MOXXHO pa3paboTaTb COOTBETCT-
BYIOLIHE aHAIUTUYECKUE 3aBUCHMOCTH.

PaccMmoTpuM cimydaii, Korjja KOMIEHCAITUS OIIHOOK
oreparopa U OTKa30B TEXHHKH HeBo3MokHa[2]. Ecmu
OTKa3 TEXHHKH M OIIMOKa orepaTopa - He3aBUCHUMBIE
COOBITHUS, TO BEPOSTHOCTH 0€30TKa3HON paboThl paBHa:

P(to.t) = Pt(to,)Po(0),

rae Pt(t,,t) - BepoATHOCTh 0e30TKa3HOM PabOThI TEXHU-
YECKHUX CPENCTB B TCUEHHE BPEMEHH t,, to+ t; Py(t) -
BEPOSATHOCTHh 0e30ITHO0YHON paboTHl omeparopa B Te-
YeHUE BPEMEHHM t IIPH YCJIOBHH, YTO TEXHUKA paboTaeT
0€30TKa3HO, t, - 00IIee BpeMsl SKCIUTyaTallui CUCTEMBI,
t - TEKyIIUH mepuoa paboThl CHCTEMBI.

OTC ¢ HeKOMIEHCHPYEMBIMU OLIMOKaMHU orepa-
TOPOB M OTKa3aMH TEXHUKH CPaBHHUTEIBHO PEIKO
BCTPEYAIOTCA Ha MpakTuKe. Hale)KHOCTh TAKUX CHCTEM
MOJKET OBITh ITOBBIIICHA PE3EPBUPOBAHUEM ONEPATOPOB
C MIEPUOINYECKUM JAUATHOCTHPOBAHUEM PE3YIILTATOB UX
JIESITETIbHOCTH.

Boree mmMpoko paclpoOCTpaHEHBI TEXHHUYCCKHE
CHUCTEMBI C BOCCTAHOBJICHHEM IIOCJICCTBUN OTKA30B W
KOMIICHCAIMel ommobok ormeparopoB. OmepaTtopsl Mo-
YT CBOEBPEMEHHO HCIIPABIATh (KOMIIEHCUPOBATH)
YacTh JOMYIIEHHBIX UMHU OmHUOOK. KoMmeHcamus omu-
OOK SIBJISIETCSI BAYKHBIM JIONIOJTHUTEIBHBIM ITYTEM IOBBI-
menus Hagaexxnocta DTC.

BBeneHne B TEXHUYECKHE CHCTEMBI TIPUCIIOCOOIE-
HUM, OOJEer4armmx HCIPABICHUE OIIHMOKH, CYIIECT-
BEHHO MOBbIIaeT HaaexxHocTh DTC.

CucreMa ¢ KOMIICHCAIIUEH OITHOOK M OTKa30B Oy-
JeT 0e30TKa3HO paboTaTh B TCUCHHE 3aJ]aHHOIO BpeMe-
HHU t,, t, T t IPU CIEAYIOIIUX YCIIOBUAX:
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- TeXHMYECKas CHCTeMa He OTKa3blBaja M orepa-
TOp HE COBEPINA OIIUOKHM;

- TEXHMYECKash CHCTEMa HE OTKa3bIBaja, OIepaTop
COBEpUIMI OUIMOKY, HO UCTIPaBUII (KOMIIEHCUPOBAJI) €€;

- omepaTrop He COBEPIUIMI ONIMOKH, TeXHHUYECKas
cHcTeMa OTKa3blBaja, HO Oiaromapsi BMeENIATEIbCTBY
oreparopa CHCTeMa BBITMOIHSIA CBOU (DYHKIIUH;

- OIepaTop COBEPUIMI OIIHOKY, HO HCIPAaBUI
(KOMITCHCHPOBAJ) €e, TEXHUYECKash CHCTeMa OTKa3bIBa-
na, HO Onaromapsi BMEIIATEIbCTBY OMEpaTopa CUCTEMBI
«YEOBEK M TEXHHUKA BBITIONHSIA CBOU (DYHKIIHMH.

3. Koo puumeHT roTroBHOCTH
BOCCTAHABJIMBAEMOIl CHCTEMBI

Jis npuONMKEeHHOro BBIYMCIIEHHS TOKa3aTesen
HaJeKHOCTH BoccTaHaBinuBaeMbix OTC mnpuHHMaem
cienyronme momyiieHus. PaccMaTpuBaeTcss COBOKYII-
HOCTb MOTOKOB, MPOUCXOJAIIUX B CUCTEME IIPU OTKa3e
OTJIIETIBHBIX AJIEMEHTOB. IIpoBomMTCS aHamu3 BCEX CU-
Tyanui, TPUBOIAIINX K OTKa3y CHCTEMBI B IeloM. B

pe3yabTaTe BBIYHCISIOTCS WHTEHCHBHOCTH TOTOKA CO-
OBITHI JJAHHOTO THIIA W MPOIOKUTENLHOCTh MpeObIBa-
HUSl CHCTEMBI B COCTOSIHHH OTKa3a 10 KaXIOW U3 MpH-
YuH. 3aTeM MOCIeOBATEIFHO PUMEHSIETCS TPOIeaypa
CYIEPIIO3UIIMU MTOTOKOB TEX CHUTYalU#, Kaxaas H3 Ko-
TOPBIX MMPUBOIUT K OTKA3y CHUCTEMBI, WIIH Pa3peXKEHUsI
MOTOKOB JUTS TEX CUTYaIMii, KOTOPbIe MPUBOIAT K OTKa-
3y CHCTEMBI MPU OJIHOBPEMEHHOM peanusanuu. B urore
MONTy9YaeM Pe3yIbTUPYIOIIHHA MOTOK C JBYMS HTOTOBBI-
MH XapaKTepPUCTHKaMH: CPEHUM BpeMeHeM Oe30TKa3-
HOM pabOThl W CPEMHHM BPEMEHEM BOCCTAHOBIICHHSI
CHCTEMBI.

Ipu ycIOBUH BBICOKOH HAIEKHOCTH CHCTEM Bpe-
Ms 0e30TKa3HOW paboThI, KaKk MPaBHIIO, OyJeT SKCIO-
HEHIIMAIBHO PpaCIpeNeNiCHHBIM, MO3TOMY 3THX JBYX
MoKaszarenell OKas3bIBACTCSA OCTATOYHO JUIS OICHKH
JIOOBIX IPYrUX MoKasaTeneld HaJexHOCTH [2].

Iporiecc GYHKIHOHUPOBAHUS BOCCTAHABINBAEMO-
ro 00bEeKTa MOXHO MPENCTABHTh KaK IMOCIIENOBATENb-
HOCTb YepenyIOIIHXCs ePUoa0B paboTOCTOCOOHOCTH U
BoccTaHOBJICHUS (pocTos) (puc. 1).

MoTtok 0TKa3os

Orxa3 T 2] Ti Cn
[BOCCTAHOBNEHWE)
_Pabota _ _ .
T T2 Tj Tn [;( Motok o
BOCCTaHOBNEHWA

Puc. 1. ®yHKIIMOHUPOBaHNE BOCCTAHABINBAEMOrO OOBEKTA,
T, ...T » — nepuons! paboTOCIIOCOOHOCTH; T ... T —TI€PHOIBI BOCCTAHOBIICHUS

KoadduieHT roToBHOCTH — 3TO BEPOATHOCTH
TOT0, YTO O0BEKT OKaKeTCs B pabOTOCIIOCOOHOM CO-
CTOSHMM B TIPOM3BOJBHBII MOMEHT BPEMEHH, KPOME
IUTAHUPYEMBIX TEPHOJIOB, B TCUCHHE KOTOPHIX MPH-
MEHEHHEe 00BEKTa M0 HAa3HAUCHHWIO HE MpeaycMaTpu-
BaeTcsl. JTOT MOKa3aTellb OJHOBPEMEHHO OLCHHBAET
cBOIcTBa pabOTOCIIOCOOHOCTH M PEMOHTOIPUTOTHO-
CTH 00BEKTA.

s BoccTaHaBIMBaEMOro OOBEKTa IPU YCIIOBHU
MPOCTEHIIIEro MOTOKAa OTKA30B M BOCCTAHOBJICHHH KO-
3¢ GUIMEHT TOTOBHOCTH PABEH:

TS SN U BN
T+t A+p 1+& 1T 1y
n
1 1 AT
rme p=— , A=— , y=—=— — I0Ka3aTeJlb BOCCTa-
T T uw T

HaBJIMBAEMOCTH.

U3 Beipakenus (1) cnemyer, yro kodduirieHT
TOTOBHOCTH OOBEKTa MOXKET OBITh ITIOBBIIIEH 33 CYET
YBEIWYEHHUsT HApaOOTKU HA OTKa3 U YMEHBILIEHHUS Cpell-
HEro BPeMEHU BOCCTAHOBIICHUSI.

C npyroii cTropoHbI K03 (HUIIMEHT TOTOBHOCTH 3a-

BHCHUT HE OT aOCOFOTHBIX 3HAYCHUH BelMuMH T ¥ T, a
OT WX OTHOUICHHMS, T.€. OT BeNUYUHBI ¥ . OTMETUM, UYTO
JIJIS1 BBICOKOHAISKHBIX cucteM T >> 1 wim y =<<1.
Jlnst BeicokoHanexxHbIX KCY
1
0,9 <K <0,999, 1.€.0,9 <1—<0,999 .

+Y
Wuaye rosopst

0,9(1+v) <1<0,999(1+7),
0,9+0,9y <1<0,999 + 0,999y
PeIHaH HEPABCHCTBO, IOJIYUYUM:
0,001<y<0,111.

)IJ'IH MPAaKTUYCCKUX PaCUCTOB IMPUMEHIACTCA IpHU-
OmmKeHHbIe BhIUuCIeHus K . ﬂﬂﬂ 9TOI'O BBIITOJHUM
CIeayIoNre mpeoOpa3oBaHus:
et (P |

1+y 1+y

K

ITpumem, uro %zy, [IPUA 3TOM IOTPENIHOCTh
+v
npeoOpa3oBaHus OyIeT:
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2 2
Aol oy

ey ey | 1oy
T.K. y<<1,Azy2

Takum obpa3zom, st Berauciaennii K = 1—-y .

Koa¢¢uumeHT roToBHOCTH SBISIETCS TPENETbHBIM
3HAa4YE€HHEM, K KOTOPOMY CTpeMHTCsS cpenHuil koaddu-
LIUEHT TOTOBHOCTHU C POCTOM PaccMaTpUBAEMOr0 UHTEp-
Bajla BPEMEHH, T.€.

K = lim K(t),
t

—>0
rae K(t) — BeposATHOCTH TOTrO, 4TO B MOMEHT BpEMEHH t

u3enue HaxoOUTCs B pabOTOCIIOCOOHOM COCTOSHUH
(Ipu U3BECTHBIX HAYaJIbHBIX YCIOBHS B MOMEHT t=0),
T.C.

K(t) = TLH [Py,
0

P(t) - BeposITHOCTH O€30TKA3HOW PAOOTHI .

JI71s1 SKCTIOHEHITATIBHBIX 3aKOHOB paclpeeneHust
T u t Ha puc. 2 npuBeneHsl TpaduKU 3aBUCHMOCTH

6a30BbIX 3HaueHud K (t)=Kp + ke I op BpeMe-

HU IIpU COOTBCTCTBYIOUINX 3HAYCHUAX 7Y .

ot
1

0.999
0,997

0.996

Puc. 2. I'paduxu 3aBucumoctu K

4. B3aumocss3b ko3¢ puumnenrta
TOTOBHOCTH M KOMIIETEHTHOCTH
M0J1b30BaTeJIs

Bricokonanexxusie KCY mpencrarisror coboit co-
BOKYITHOCTh TEXHHYECKHX CPENCTB, CPEACTB HH(pOpMa-
LIMOHHOTO U mporpaMmHoro obecnieuenus (I10), a Taxxe
OIEPPATUBHOIO MEPCOHAA, OOBEMHEHHBIX IS BBIIOJ-
Henus GyHKUuE ympaBnenus. I[lpenmonaraercs, 49To
HapylieHHe paboTOCIIOCOOHOCTH JIO00W U3 TpeX KOM-
MOHEHT MPHUBOIUT K HApYIIEHHIO PabOTOCIIOCOOHOCTH
CHCTEMBI, KOTOpasi JOJDKHA (YHKIHOHHPOBAThH HEmpe-
PBHIBHO B T€UEHHUE 3aJJaHHOT'O BpeMeHH [3].

Jlnist ympolieHus TaabHEHIIIEro H3I0KEeHNs BBEIEM
CITeYIOIME OrPAHHYCHHS, KOTOpPhIE B 1IEJIOM HE BIIHSA-
IOT Ha XapakTep BBIYHCICHHS KOd(dHUIIMEHTa TOTOBHO-
cTH:

— HapaboTka Ha oTtka3 T W Bpems BOCCTaHOBJIE-
HUS T SIBISIOTCS CIy4YallHBIMHM BEJIMYMHAMH, IOAYH-
HSIFOIIMUCS SKCIIOHEHIMAIBHOMY 3aKOHY pacrpeserne-
HUS;

— Ttexandeckue napamerpsl KCVY, onpenensroniie
3HaueHuss T W T He U3MEHSIOTCS BO BPEMEHH;

— cootHouienne T W T He M3MEHsETCsl BO BpeMe-
HU (CTaI[MOHAPHBIN MPOIIECC);

— xBanudukamms (00y4eHHOCTh) MepCoHala BITHUs-
10T Ha U3MeHeHust T U T B paBHOI CTENEHH.

B pabote [4] mpemyioxkeHa MOJICTb OLECHKU Jes-
TENILHOCTH YeJIOBEKAa-0IepaTopa B KayecTBe KOMIIOHEH-
ta KCVY. CBOHCTBO COXpaHSTh pPabOTOCIIOCOOHOCTH
oreparopa K COOTBETCTBYIOIIEH ()yHKIMOHAIBHON JTes-
TENFHOCTH TIPH  YCJIOBHM OOY4YEHHsl IIpelCTaBJIeHa
IBOMHOH SKCIOHEHIINAILHON MOIEIIBIO:

-Vt
Pt =e 5 @
rIe t; — HeoOXOMMMOE ISl BHITTOJHEHHS 33aaudl BpeMsl
pabotsl omeparopa B HMH(POPMALIOHHOHW CHCTEME,
A— WHTEHCUBHOCTH OIINOOK IPH BBIIOJIHEHUHU palboTHI,
T- BpeMsi 00yueHHUs, V — HHTEHCUBHOCTh OIIUOOK MpH
00yJYeHHH.

CnencreueM u3 (2) sBisiercs: Gopmyna yCIOBHOM
MHTCHCUBHOCTH OTKa3a (OLIMOKH) oreparopa MpH ycio-
BUU MIPEABAPUTEILHOTO 00yIEHUSL:

A(t) = P(OM(D) 3)
rae P(t) — ycioBHast BepOSTHOCT YCIIEITHOMN AESTEINb-

HoctH orneparopa KCV B yclIoBHsAX pacxoa HAKOIJICH-
HOTO B MepHroj 00yUeHHUs pecypca paboTocmocoOHOCTH,
A(t) — Oe3ycloBHas MHTEHCHBHOCTh OTKa3a (OIIMOKH)

oreparopa.
U3 Boipakenus (3) ciemyer, 4To ycJIOBHAsi HHTEH-
CHBHOCTh OTKa30B A(t) CBOIUTCS K yMEHBIIEHHIO Oe3-

YCIOBHOM HMHTEHCHBHOCTH OTKa3oB A(t) B P pa3s.

[IpuMeHHUTENbHO K CHUCTEMaM C BOCCTAHOBJIEHHEM, TJ€
1
A =7 MOXXHO IPEANOJIOKUTh, YTO YCIOBHas Hapa-

borka Ha orkas T, ysemnmunBaercs B P; pas, Te.
Ty =T-P, (peanpHO yciOoBHas HapaboTKa Ha OTKa3
yMmenbmaerca, T.K. 0< P <1). IIpumeHuB ananoruy-

HbIC paCCyXIACHUA K MHTCHCHUBHOCTHU BOCCTAHOBJICHUI

1
W=—, MOXHO CUHUTATb, YTO BPEMsA BOCCTAHOBJICHHUI
T

T
=— (peaJbHO BpeMs
2

BOCCTAHOBJICHUA YBCIIUYUTCA, T.K. B CBOIO OUYCpPCIb

TYMCHBUIUTCA B Pz pas, T.€C. ’Ey

0<P, <1). Ucxons u3 NpeanoiaokeHus, yTo o0y4eH-

HOCTb OII€paTopa BJIHACT Ha Tu-ts paBHOﬁ CTCIICHU,
MIpUMEM, YTO YCJIOBHAA BCPOATHOCTbL JId HUX 6y;[eT
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OQMHaKoBa, T.e. P=P, =P.
Jlns omepatuBHoro mepconana KCY ompenenum
YCIIOBHBIH KO3()(UIUEHT TOTOBHOCTH :
K, =
y b
Ty +1y

KOTOpHﬁ MOJKET TaKKe 0003HAYaTLCS Kak KP (OT AHTIJI

operating personnel)

T
C yuetom Ty=T~PHry=F , IOJY4UM :
T-P T-P T.P?
T-P+l T-P +7 T-P°+7
P
5 ) “4)
I S S
= =— = )
P2+t PiHy ¥
T p2

Ecnu npunstse, uro y =0,01, nonyuum

- p? 1
P = = .
P2 +0,01 1,001
P2

Ha puc.3 noka3zas rpaduk 3aBUCUMOCTH YCIIOBHO-
ro kodddurmenra rorosHoctd Kp 0OT ycrnoBHOH Bepo-

ssthoct P B unTepBane ot 0 1o 1 mpu y =0,01.

Ky F
f E=0,0901

05 1-

K=——
£540,01

001 02 03 04 0.5 06 07 08 09 1 P

Puc. 3. I'padux 3aBucumoctu Kp

Jns npubnmwkenHoro 3HaueHus Kp ompenenum

00J1aCcTh TOMYCTUMBIX 3HAYCHUH 11 P :
T

T P T Y
K=l-y=1-—=1-—=1- =1-——.(5
! T T-P T.p2 P2 ©®)
Ucxons u3
K=1—%>0,
P
MTOTYIHM
Y
—<1
P2
WAIH

P2>y,T.e.P>\/;. (6)

3aBucumocts P ot Kp Oyner

=(1-K .Pz-Pzz Y PZ’ Y
y ( ) b 1_K’ 1_K’

YTO JA€T BO3MOKHOCTh paccuuTaTh npupaumieHue AP B
3aBucuMoctu oT AK :

/ Y Y
P+AP= | ————; AP= | ———-P (7
" 1-(K+AK) 1-(K+AK) @

5. Moaeaun 00y4eHHOCTH onepaTropa

OOyuyennoctp C orepaTopa OmnpenesiuM Kak vac-
TOTY TIPaBHJIBHOI'O BBHINOJHEHUS] 3aJaHUi OCHOBHOM
nesaTenbHOCTH  (pe3yabraT  oOyueHws). [lpu  aToMm
(C—-1)— uacrora HENpaBWIBHOIO BHITOJHEHHS 3a/a-
HUH.

Torna

rae R — 4uMcio mpaBWiIbHBIX JeHCTBHI oOmepaTopa B
equHULy BpeMeHu; N — oOmiee 4yucio AeiicTBuil 3a
eIMHUILY BPEMEHH.

Ucxonst uz (2) u (3) BeposiTHOCTH O€30TKa3HOM pa-
00THI paBHa

P()=e",
r¢ V— WHTEHCHBHOCTH OIIMOOK OIllepaTtopa 3a Bpems
o0yueHus t.

Eciu abetparupoBathest OT Cy4aifHOro Xxapakrepa
OHIMOOK orepaTopa B MepHoI OOY4eHUS] U OT TPOIOI-
KHUTEINLHOCTH OOy4YeHHUsl t, a paccMaTpUBaTh TOJNBKO
pesyabrar o0ydeHust C, TO MHTEHCHBHOCTH ONIMOOK
oreparopa 3a BpeMsi 00y4eHHUsI MOYKHO 3aMEHHTh KOJH-
YECTBOM OIMUOOK 3a BpeMs o0ydenust (C—1):

P=e (70 =D (®)
Jlns mepexoja OT YCIOBHOHW BeposiTHOCTH Pk
obydenHoctn C  BBIIOJIHUM  JIorapu(MupoBaHUe:
InP=C-1; C=InP+1.
OnpeneniM 00JIaCTh TOMYCTUMBIX 3HAYSHUH IS
P, ucxons us:
0<C<1:0<InP+1<1;
-1<InP<0, )
el<p<e’, 0,368<P<I.
Takum obpaszom, mpu y = 0,01 nuama3zon n3MeHe-
Hus Kp Oyner
0,932<K, <0,9901.
Ha ocnoBanuu comocranenus (6) u (9) MoxHO

cleaTh BBIBOM, YTO JJI BBIUMCICHHS YCIOBHOI'O KO-
s¢dunuenta roropHocTu nepcorana Kp mocrarodHo

TOJIBKO MPHOIIMKEHHOH (opMYyIIHI (5).
Paccmorpum mpenenbHble cnydad. [lpu Makcu-
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MaJlbHOM ypoBHe oOydyenHoctn C=1, P= el = 1, a
Kp paBHO MakcHMaJbHOMY 3HAU€HUIO 0€3yCIOBHOI'O
K03(pHUIMEHTa TOTOBHOCTH, YTO COOTBETCTBYET OOBEK-
TUBHOMY XapakTepy Ipolecca 00ydeHHUsI.

[Tpu mMunnMansHOM ypoBHe oOydyeHHoctn C =0,
p=ctl=el= 0,37, a Kp =0,932. Takoe 3HaueHue
MHHHMaJbEHOrO Kp CBsI3aHO ¢ TeM, YTO ABYXYPOBHEBas
9KCIIOHEHIIHATbHASL MOJIENIb YUUTHIBACT HHBIC (HAKTOPBI,
KpoMe OOYYEeHHOCTH NepCcOoHaja, HampuMmep, BpeMs
00y4eHUs, CiocoObl BOCCTaHOBJIEHUs pab0OTOCIIOCOOHO-
CTH TIEpCOHAJA U JIp.

Ha puc. 4 npuBeneHa 3aBUCUMOCTb YCIIOBHOT'O KO-
s¢dunuenta roroBHoctd Kp OT ypoBHA 00ydeHHOCTH

nepconana C mpu y =0,01.

= &
LP -
O o
0,975~ = 7T IEEEES ; .
- = 0,01
rd | : : !
a’f | : | AK = 0,01
| |
f | | 1 .&on,lg
| AR
/ C=055 ¥ =038
/ | P=063] ' P =082

D 01 02 03 04 05 06 07 0809 1 P

Puc. 4. I'paduk 3aBucumoctu Kp or P

[Nokaxkem mpuMep pacuera ypoBHS OOYYEHHOCTH
NepcoHaja MpH U3MEHEHHsIX Kod(duimeHTa roTOBHO-
CTH.

IIyctes umeercs KCVY ¢ mokasareneM BOcCCTaHaB-
nuBaemoctu y =0,01.

Pe3ysbraThl aHanu3a ypoBHsI KBalH(UKALUK Tep-
CoHaJla MOKa3ajH, YTO YPOBEHb OOYUYEHHHOCTH (KOMIIE-
tertHocTH) paBeH C =0,55. Onpenenuts, Ha CKOJIBKO
JIOJDKHA HOBBICUTCS 00y4eHHOCTh IepCoHaIa AJs TOro,
4YTOOBI YCIIOBHBIA KOA(QQUIMEHT TOTOBHOCTH NIEPCOHAA
Kp mosicuicst Ha 0,01 (AKp =0,01).

(C-1)

Ucnonw3ys ypaBuenue (7) P=e , paccunTa-

€M YCJIOBHYIO BEpOSITHOCTh P = 033 = 7045 = 0,63,

a TI0 Hel YCITOBHBINA KO PUITHEHT TOTOBHOCTH.
Ha ocHoge (6) paccuntaem

po |— 00 463010,
1-(0,975+0,01)

ITpn obpaTHOM Iepexone K IoKa3aTelro o0ydeH-
Hoctu (komrereHTHOcTH) C Ha ocHoBe C=InP+1
MOJTYYUM:

C=In0,82+1=0,801.

Takum oOpazom, ycioBHBIH KO3()(UIMEHT TOTOB-
HOCTH WJIM KO3((HUIUEHT TOTOBHOCTH IIEPCOHANIA MO-
KET OBITh YBEJMYEH 3a CUET MOBBIIICHUSI 00YUYSHHOCTH
(xommerenTHocTH) mepconana C, Ha AK =0,01 npu
ycaoBuu AP =0,19, a ypoBeHb KOMIETEHTHOCTH IpH
9TOM JOKeH ObiTh moBbimieH 1n0 C=0,8 (T.e.
AC =0,25).

JInst olleHKH KOMIIETEHTHOCTH mojb3oBatensa DTC
MO>XHO MCTIONIb30BaTh METOAMKY, IPUBEIEHHYIO B [5].

BrIBOABI

AHaIM3 HHTErPaIbHBIX XapaKTEPUCTHK HaIEKHO-
CTH MOHOIPraTEXHHYECKOM KOMIIBIOTEPHONH CHCTEMBI
[OKA3aJjl, YTO TOTOBHOCTh BOCCTAHABINBAEMOU CHCTEMBI
CYIIECTBEHHO 3aBHCHT OT YPOBHSA ()YHKIMOHAILHOM
TOTOBHOCTH I0JIB30BATEIS TEXHHMYECKOU CHCTEMBI, KO-
TOpasi OmpenensieTcss ero 00y4eHHOCThIO (KOMITETEHT-
HOCTBIO) KaK orepaTopa.

[onyyeHHble MaTeMaTHYECKHE MOJIEIA U aHaJIH-
THYECKHE 3aBUCHMOCTH KO3((HUIHMEHTa TOTOBHOCTH
CHCTEMBI OT YHCJIEHHBIX 3HAYEHHH KOMIIETEHTHOCTH
MOJT30BATENS MTO3BOJISIOT OMPENeTUTh HEOOXOAUMbIC
3aTpaThl HA TOBBIIIEHWE YPOBHS OOYYEHHOCTH OIlepa-
TOpa B 3aBUCHMOCTH OT COCTOSHHSI €r0 TEKYIIed KOM-
METEHTHOCTH.

Jlureparypa

1. Haodedscnocmos mexHuueckux cucmem : cnpasoy-
nuk [Texcm] / FO.K. benses, B.A. Bocamvipes, B.B. bo-
aomun u Op.; noo peo. U A. Yuwakosa. — M.: Paouo u
cea3vb, 1985. — 608 c.

2. Tenek OMMYHUKAYUOHHASL ungpacmpyxmypa
yeumpog obpabomku Oanuvix [Dnekmponusiii pecypc] /
Jlokymenm SP-3-0092: (Cmanoapm TIA-942, peo. 7.0,
gespanv 2005). — Peowcum docmyna: hitp://www.ups-
info.ru/etc/tia_russkii.pdf. — 15.06.2011 2.

3. Cmaeun, B.A. Beposmnocmuvle moodenu sije-
Mmenmog cnodcnvlx cucmem [Texem] / B.A. Cmaeun. —
CIIb.: BoenHOo-uniceHepHblil KOCMUYECKUU YHUBEPCU-
mem, 2003. — Buin. 1. — 66 c.

4. Cmaeun, B.A. Moodenv madexcnocmu Hcueo2o
opeanusma (onepamopa). [Dnexkmponnwviti pecypc] /
B.A. Cmacun. — Pesicum docmyna: hitp://sir35.narod.ru/
Cmagin/index.htm #Beg — 10.12.2010 e.

5. [Quaznocmuka komnemenmuocmu noib306ame-
aei komnviomeprvix cucmem [Texem] / I.®@. Kpueyus,
A.C. Llxunw, /I E. Kyuepenxo, E.B. I'apxywa // ACY u
npuboper  asmomamuxu. — 2010. — Bemn. 150. —
C. 125-133.



36 ISSN 1814-4225. PAAIOEJIEKTPOHHI I KOMII’FOTEPHI CUCTEMM, 2012, Ne 7 (59)

Tocmynuna 6 pedaxyuio 22.02.2012

PeuensenT: n-p texu. Hayk, npod. I'.W. 3arapuii, XapbKoBCKas TOCYIapCTBEHHAs aKaJeMUs JKEIC3HOIOPOKHOTO
TpacnopTa, YKpauHa.

AHAJII3 B3AEMO3B'SA3KY IHTET PAJIBHUX XAPAKTEPUCTUK 'OTOBHOCTI
MOHOEPITATUYHOI KOMII'IOTEPHOI CUCTEMM I KOMIIETEHTHOCTI KOPUCTYBAYA

I.®. Kpusynsa , O.C. Hlkiny

PosrnsinaroTees iHTErpalibHI XapaKTePUCTHKN HAJIHHOCTI MOHOEPTaTUYHOI KOMIT'IOTEPHOI CHCTEMH, OJHHUM 3
OCHOBHHUX KOMIIOHEHTIB SIKOi € JIfo[iiHa-onepatop. OTpruMaHi MaTeMaTHYHI MOJENI 1 aHATITUYHI 3aJIe)KHOCTI Koedi-
Ii€HTA TOTOBHOCTI BiTHOBJIFOBAHOI CHCTEMH BiJl YMCEIBHUX 3HAUCHD PIBHA (PYHKIIIOHATIHHOI TOTOBHOCTI KOPHCTYBa-
Yya TexXHIUHOI cucTeMu. OTpUMaHi 3aJIeKHOCTI TO3BOJISIFOTh BU3HAYUTH HEOOXINHI BUTPATH HA ITiIBUIICHHS PiBHS
HABYEHHOCTI OIepaTopa 3aJIe)KHO Bijl CTaHy HOro MOTOYHOI KOMIIETEHTHOCTI SIK KOPHCTYBada TEXHIYHOI CHCTEMHU.

Karoudogi ciioBa: komr'totepHa cucteMa, Koe(illieHT TOTOBHOCTI, KOMIIETEHTHICTh KOPHUCTYBaya

ANALYSIS OF INTERCOMMUNICATION OF INTEGRAL DESCRIPTIONS OF READINESS
AND USER’S COMPETENCE FOR MONOERGATIC COMPUTER SYSTEM

G.F. Krivoulya, A.S. Shkil

Integral descriptions of reliability for the monoergatic computer system are examined, one of basic components
of that is a man-operator. Mathematical models and analytical dependences of readiness coefficient for the refur-
bishable system are recieved from the numeral values of the level f the use’s competence as an user of the technical
system. The obtained dependences allow to define necessary expense on the increase of level of the operator’s train-
ing, depending on the state of his/her competence as an user of the technical system.

Keywords:computer system, readiness coefficient, user competence
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