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K BOIPOCY co31aHusi HHGOPMAIMOHHOM 0a3bI JTaHHBIX
10 HAJEKHOCTH OCHOBHOT0 000PY/10BaHUA TIC

Joxm. mexn. nayx, npogp. KAPHUIIKHH H. b. b, Mmazucmp mexn. nayk bYPOB A. JLY,
unscenepvt BEPEMEHYHK E. I'.", KAPITYK A. B.”)

l)EeropyccmuZ HAYUOHATbHYILL MEeXHUYeCKUll yHugepcument,
2040 «bBIIC-Cohepbaniy

Hecmotpst Ha ompeneneHHble SKOHOMHUYECKHE
TPYZHOCTH, B HACTOSIIEEe BPEMS 3HAYUTEIHHOE
BHUMAaHHUE YJAENAETCs JalbHEHIIeMy pa3BUTHIO
3JIeKTpO3HEepreTHueckoil orpacnu PecryOnuku be-
napych. BBoAsTCS B CTpOil HOBBIE IIEKTPOIHEPTe-
TUYECKHE MOIIHOCTH Ha OPraHMYECKOM TOIUIMBE,
HayaTo CTpPOMTEILCTBO mepBoil  benopycckoi
ADC. Ilpu 3TOM HOHKHOTO BHUMAHHS TPEOYeT TO
obopynoBanne TOC, koTOopoe wHcCUepmano CBOH
NapKoBbI pecypc. B asHeprocucreme bemapycu
€ro JIOJIsl COCTABIISIET Mmopsaka 55 % mpu ycTaHOB-

naeHHoM MomHOCTH Ny, = 8525 MBT. Iloxnepixa-
HUE pPabOTOCIIOCOOHOCTH TaKoro 00OpYIOBAHWS
TpeOyeT He TOJILKO KalUTAJIOBIOKECHUH, HO TPEK-
Je Bcero MH(POPMAlMOHHOTO OOEcreyYeHus o Co-
CTOSAHHUUN OTACJIIBHBIX Y3JI0B, arpe€ratroB, OIIPEACIIA-
IOIUX HAJISKHYIO pabOTy MapoBbIX KOTIOB U TYp-
oun B meiroMm. He cnemyer 3abbiBaTh, 4YTO 3TO
000pyIOBaHHE B CTPATETMYECKOH MEepPCIICKTHBE
(mocne BBOoma ADC) mepelIeT B yTSKEICHHBIN
pexuM paboThI, CBA3aHHBIN C MepepacnpeeIcHu-
eM cerMeHra rpaduka >IeKTPHYECKHUX HArpy3o0K,
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T. €. IepeX0oI0M U3 0a30BOM YacTH rpaduka B MMO-
JYTUKOBYIO U TIUKOBYIO.

Kpome Toro, benopycckast aHeprocucrema Bce
B OoJIpIIIEH CTEMEHNW OCHAIMAeTCS Ta30TypOHHHBI-
MU ycTaHOBKaMu B coctase [II'Y. Ilo MHeHHIO aB-
TOPOB, O TAaKHX YCTAHOBKAaX TaKXe HEOOXOIMMO
UMETh OIEPaTHBHYI MH()OPMALMIO MO HAAEKHO-
CTH HX palbOThI, MOCKONBKY daxke HoBble 111'Y-400
Ha Jlykomisckoit m bepezoBckoit ['POC cBonmu
PEKUMaMHU  SKCIUIyaTallMd CYIIECTBEHHO OyayT
OTJIMYATHCS OT MPUHATHIX NP MIPOEKTHPOBAHUY.

OcHOBHO#l 3amadeil sHepreTuku PeciryOmuKu
benmapych ObLTO M OcTaeTcs HaAe)KHOE CHaOKEeHHE
noTpeOHTeNel ANEKTPOIHEPriel U TeroToi. [Ipu
3TOM CIEAyeT Yy4ecTh, YTO B IPOIlECCE JHEPro-
obecrieueHusT ycrapeBaeT 00OpyIOBaHWE, BO3HH-
KaloT OIIMOKM SKCIUTyaTallHOHHOTO TIepcoHaa,
a TaKKe B MEPCIEKTHBE — O)KHUAaHHE OTIepaTHBHO-
ro BKJIIOUEHHMS MOLIHOCTEH B Cilydae OTKa3a WM
IUIAHOBOTO OCT@HOBAa MOUIHBIX JHEProOJIOKOB
ADC, pabotaromux B 0a30BOH YacCTH IJIEKTpUYE-
CKUX Harpy3okK.

B cuny yka3aHHBIX NPUYUH KOMIICHCAIUS
3JEKTPUYECKUX MOIIHOCTEH [OJDKHA OCYIIECTB-
JSITBCSL TIOBBIIICHHEM WJIM, 1O KpaiHel mepe, co-
XpaHCHHEM WX HAJSKHOCTH Ha TpeOyeMoM
ypoBHE. DTO BO3MOXHO ITyTEM CO3JIaHHS PE3EPBOB
MIPOU3BOACTBEHHBIX MOILIHOCTEH, 3a11acoB TOIUINB-
HBIX PECYpCOB IIPH YIYUIIEHUH KYJIbTYPBI SKCILTY-
aTanuy 000pyIOBaHUS SIEKTPOCTAHINI 1 Ap.

B aT0ii cBA3M I NuIa, NPUHUMAIOIIETO pe-
urenust (JITIIP), wnu rpynmel nun BaxkHa uH(GOpMa-
U O TEXHWYECKOM COCTOSHHUH JIEHCTBYIOIIETO
9HEPTEeTHYECKOT0 000PYA0BaHUS, B YACTHOCTH OC-
HOBHOTO 00OpPY/IOBaHUS SJIEKTPOCTAHIMI HA Opra-
HUYECKHUX BHJAX TOIUIUBA.

Ha xadenpe «TemnnoBble 31eKTpHYECKHE CTaH-
uun» BHTY paspaborana nHpopmanuoHHasi CH-
cTeMa 1o (hOpMHUPOBaHUIO 0a3bl JAHHBIX HAAEKHO-
ctu obopynoBanuss TOC. OHa BKIIOYAET TOJBKO
0a30BbIC 3JICKTPOCTAHIIMU, HO MOXET OBITh pac-
IIMpeHa MpH HEoOXOOUMOCTH [0 TpeOyeMbIxX
MacmTaboB. [lo MHEHHIO aBTOPOB, aKTyaJbHBIM
IIPENCTABIISICTCS NPUMEHEHHBIM CUCTEMHBIA MOJ-
XOJ K OLIEHKE TEeXHHYECKOI'O COCTOSHUS, YPOBHS
9KCIUTyaTaluy, aBapuiHOCTH oOopyzaoBanus TOC
C IETbI0 TPUHATHS pPEIIeHUIl IO TOBBIIICHHUIO
(coxpaHEHHMIO) €r0 HAJEXKHOCTH Ha OCHOBE CO-
3naHHoi mH(popmanmonHoii cuctemsl (MC), a B
pamkax ['TIO «bemHepro» ¢ ee MUCIOIB30BAHHEM
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MOXeET OBITh CO3/aHa KOpIopaTWBHAs HWH(oOpMa-
rmoHHas cucrema (KHC).

Ilpennaraemas MHGOPMAITMOHHAS CHUCTEMA YHH-
BepCcaJIbHa ¥ MOXET OBbITh aJaTHUPOBAaHA K APyron
AQHAJIOTUYHOM CTpyKType. B nmaHHOH crarhe aBTO-
paMH coxpaHeHa KyJbTypa mojayu WH(OpMaIHy,
HE YyIIEMJSoUIas KOPHOPATUBHBIX HHTEPECOB
9HEPTOMCTOYHUKOB M OJHEPrOCHCTEMBI B LIEJIOM.
OcHOBHOE BHHMAaHHE yNEICHO TEXHHUYECKOH CTO-
pPOHE BONpOCA IO PACKPBITHIO CYTH IOCTPOEHHS
UC. [anee mpemnaraeMblii marepual MOCTPOEH
MMEHHO B 3TOM KIJTIOUE.

[Ipesxxne Bcero, ms paspadotrku IC tpedyercs
cTapToBas MH(oOpMaMs MO aHAJIH3UPYEMOW CH-
cteme. B gacTtHOCTH, MH(pOpPMAIU MO0 OCHOBHBIM
TEXHHYECKUM JaHHBIM IapOBBIX KOTJIOB U TYpOHH
TOC ¢ ykazanmem JaThl MX BBOJA B JKCIUTyaTa-
IIUI0, KOHKPETHOTO KOJMYECTBA ITyCKO-OCTaHOBOB,
Yyciaa 4acoB HApabOTKH, BPEMEHHM HaXOXKACHUS
B PEMOHTE U pe3epBe Ha JaHHBIA MOMEHT.

IIpu QopmupoBaHMH HaHHBIX OBIIa TpEmy-
CMOTpEHa cHCTeMa CTPYKTyphl 0Oa3zoBbix TOC ¢
YYETOM HUX MOIMOJHEHUS HOBBIMH JHEPTrOUCTOYHU-
Kamu (cBoOonHBIE Oiokum). Ha3Banme snepreTmye-
CKOro 00BeKTa NpeAyCMaTPHUBAIO MaKCHUMalIbHOE
konuyecTBo OykB (mo 30). AHanorudHo ObLIM
MIPEyCMOTPEHBI PACIIMPEHHbIC SUSHKH JUTS 3aIlu-
cH HanboJyiee EMKUX Ha3BaHHWH U TEPMUHOB, YTOOBI
3TO B IEPCIEKTHBE HE TPeOOBaJO CIOXKHON KOp-
PEKTHPOBKH UCXOJHON CTPYKTYpBI, OIMCAHUS ar-
peraros, y3JI0B, JeTanei u T. . To ecTh co3naBae-
MBI anropuTM 0a3bl JaHHBIX 10 HAJACKHOCTH
AMeeT CYyIIEeCTBEHHBIN 3amac Kak B CTPYKType
9HEProCUCTEMBbI (MPH BBOJIE HOBBIX TEIUIOBBIX
ANEKTPOCTAHIMI), TaK ¥ MPH OIMHMCAHUU OTKAa30B,
UX NIPUYMH U JPYTUX CBEACHHUH Ul pacuyeTa MmoKa-
3aresiell HajeXHOCTH. TakuMm o0pa3om, yxke B
Hayvaje HCCIIEeOBaHUN 3aKJIaJbIBAINCh PEIIeHUs
[0 CO3JaHMI0 0a3bl JaHHBIX IO HAAEKHOCTH, KO-
Tophle ObUIM (hOpMaTM30BaHbBl Ha HaHOOJIEe CIIOXK-
HBIE 1IETIOYKU TPU ONHCAHNH OTKAa30B TEIIOMEXa-
HHYECKOT0 000pyI0BaHUS.

dopmManuzanys 0TKa30B OCHOBHOTO 000pYZO-
Banusi TOC ocyiiecTBieHa Ha OCHOBE (hopmyisipa
aKTa paccieoBaHHs 0TKa3a (aBapuu), MPOU30LIE -
miero Ha obopynoBanun TOC, dukcupyeMoro cy-
HIeCTBYIOILEH crcteMolt yuera. To ecTh mocrynaro-
mass uHpOpMaIUs MOXET OBITh COCpPEelOTOYCHA
B OJJTHOM MeECTe, HallpuMep B CIyk0e HaJeKHOCTH
JHEPTEeTHYECKON CTPYKTYPBHI.
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Hapsiny ¢ wuH(bOpManuoHHEIM o0OecredeHneM
HUC mno3BossieT paccuUMThIBATH W IOKA3aTeIH
HAJISKHOCTH Ha MOMEHT BOCTpeOoBaHHOCTH. Jlms
9TOr0 B MpOrpaMMe pacueToB MOJ0XKeHa O0IIeH3-
BecTHasi MeToAuka [l], kpaTkoe oInucaHHe KOTO-
PO IPUBENEHO HIXKE.

DHepreTudeckas cxema 3JEKTPOCTAHIIUU CO-
CTOUT U3 MHOKECTBa KOMIIOHEHT, CPEIH KOTOPBIX
TJIABHBIMHE SIBIISTIOTCSI: KOTEN, TypOWHa, JJIEeKTpore-
Heparop, ABIMOCOCHI, TyTheBbIE BEHTIIISTOPHI, TJIaB-
HBIE TAPOIPOBOJIbI, MUTATENbHbIC, KOHJCHCATHEIC
W [UPKYISAIUOHHBIE HACOCHI, J€a’paTOPBhI, MOIO-
rpeBaTeIy BHICOKOTO M HU3KOTO AaBJICHHS U .

[Ipu oneHKe HAaOEKHOCTH CXEM SHEPrOOIOKOB
u TOC c nmonepeyHbIMH CBS3SIMHU TaKHe IOKa3are-
JM, KaK cpemHss HapaboTKa Ha OTKa3 000pyIoBa-
HUS, a TAaKXKe CpellHee BpeMs BOCCTAHOBIIEHUS pa-
00TOCTIOCOOHOTO COCTOSIHHSI, CBSI3aHBI C HEOIpe-
nenerHocteio [2, 3]. Cpennsis HapaboTka Ha OT-
ka3 T, — 9TO OTHOIIIEHHE HapaOOTKH BOCCTAHABIIH-
BaeMOro 00BEKTa K MaTeMaTHIECKOMY OKHIAHHIO
YHCIa ero OTKa30B B TEUCHUE STOW HapaOOTKH,
cpemHee BpeMs BOCCTaHOBIJICHHS pabOTOCIIOCOOHO-
ro coctostHusi 1, — MaTeMaTHYeCKOe OXKUAaHHE
BPEMEHH BOCCTAaHOBIIEHHUS pabOTOCIIOCOOHOTO CO-
CTOSTHHS.

B o006paboTke peTpOCTEKTUBHBIX JAHHBIX TIO
OTKa3aM C LIEJNbI0 OLIEHKH HAJCKHOCTH TersoMe-
xaHuveckoro obopynoanusi TOC ObUIM UCTIONB-
30BaHbl METO/IbI AaHATUTHYECKOTO MOJIEITHPOBAHUS,
MapKOBCKHE TIPOLECCHl M KaK Hamboiee 4Yacro
MPUMEHSEMOE B JHEPIreTHKE SKCIIOHEHIIMAIbHOE
pacmpeneneaue. B sToM ciyuae uHTErpanbHas
(hyHKIMS pacpeAeneHusl MOXKeT OBITh MpencTaB-
JICHa KaK

F(t)=1-e*t, t>0. (1)

3nech 9Ta (QyHKIHMS WCTHONB3yeTCs A BbIpa-
JKEHHSI BEpOSTHOCTH OTKa30B. B Teopun HamexHO-
CTH 4YacTO TpUMeHseTca W oOpaTHass (YHKIHS —
BepOsITHOCTH BhDKHMBaHus R(t) = 1 — F(t).

[IponsBogHas KyMmyisITHBHON (YHKIMH pac-
MIPEJEIICHUS] BEPOSATHOCTH OTKAa30B HAa3bIBACTCS
BEPOSATHOCTHOH (yHKIre# miotHocTH f(t)

((1)=L8 - RO oo

CKJIOHHOCTh K OTKa3y MOXKET OBITb OXapakTe-
pu3oBaHa QyHKIHEH pucKa

h(t)=1_f—,(f)(t), ©)

KOTOpasd 4Jid 3KCIIOHCHIUAJIBHOTO PACHIPECACIICHUA
IIPUHUMACT BUJ

h(t)=— "y, 4

1-(1-e™)
r1e A — WHTEHCHBHOCTh WJIM TapaMmeTp MOTOKa
OTKa30B, BBIPAXKAIOIINA OTHOIIEHHE CPEJHETO
Yucaa OTKa30B OOBEKTa 32 MPOHM3BOJIBHO MAIYIO
€ro HapaOOTKy K 3HAYEHHUIO PTOW HapaOOTKH W SB-
JSIIOIIUICA BEJIMYMHON, oOpaTHOW HapaOoTke Ha
orkas 1/T,.

[IpoOiieMBI HaZIGKHOCTH B SHEPTETUKE CBIA3AHBI
C MapKOBCKHMH TPOIIECCAaMU, KOTOPBIE TUCKPETHBI
B NPOCTPAHCTBE W HENpPEepBIBHEI BO BpeMeHH. Cu-
CTEeMBI, OIHCHIBAEMbIE dTUMH TIpoIleccaMy, CyIie-
CTBYIOT HENPEPHIBHO B OJTHOM M3 COCTOSHHI (pa-
00Ta) 10 JUCKPETHOTO MEPEeXoaa B IPyroe cocTosi-
HHE (PEMOHT).

MapKoBCKHE MPOIECCH OMUCHIBAIOT CHCTEMBI,
KOTOpBIE MOTYT OBITH JIUIIb B OAHOM W3 B3aMMO-
HCKIIIOYAIOIINX TUCKPETHBIX cOcTOsiHUM. M3meHe-
HUSL OT COCTOSIHMSI K COCTOSIHUIO HEMPEPHIBHBI BO
BPEMEHH, a BEPOSTHOCTH OOJiee YeM OJHOTO M3Me-
HEHHsI COCTOSIHUSI B TEYEHHE MAJIOTO MPOMEKYTKA
BpeMeHU At He3HAUMTEIbHA.

Ecnu cucrema HaXoIUTCA B COCTOSIHUM «pado-
Tay, TO

P(1)=tt e, 5)
A+u A+

rJie |\ — HHTEHCHBHOCTh PEMOHTOB, OTIPEIENISETCS
kak 1/7,.
JIJIst COCTOSIHHSL «OTKAa3»
A A
A+p A+

A (1) el (6)

s spemenn t = 0: P,(0) = 1; P,1(0) =0.
st Bpemenn t = oo:

no.
P =—; 7
" (")
A
A=—. (8)
A+p
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1 1
[ToncraBuB 3Hauenust 7, :X u 7, =— B BBI-

paxenus (7) u (8), OymeM UMETh.

Kro'r :R) :L; (9)
T, +T,
T,
KHCFOT =P=—"—. 10
LT, T, (10)

IToxazatenu P, u P; B (9) u (10) He 3aBuCAT
OT TIEPBOHAYAILHOTO COCTOSIHAS CHCTEMBI, UX Be-
JUYMHBl XapaKTEpU3yIOT CTalllOHapHbIE 3Hade-
HUs TOTOBHOCTH K.,y M HEroroBHOCTH Kieror
CHUCTEMBI.

Jnd aHanu3a pacCMOTPHUM JHarpaMMy COCTOS-
HHI IBYXKOMITOHEHTHOH cuctembl (puc. 1).

1 M 2
1 pabora 1 pemoHT
2 pabora 2 pabora
Ha
y k
e U2 H2 A2
y
3 M 4
1 pabora 1 pemoHT
2 peMoHT 2 peMOHT
M1

Puc. 1. luarpamMmma coCTOSIHUIH

s takoit npocreriniei cuctembl Kior 1 Kieror
BBIPAXKAIOTCS:
a) TpH TIOCJIEOBATeIbHOM COEAMHEHUH KOM-
ITIOHEHT:
KFOT:P].; KHCFOT:P2+P3+P4;

0) mpu napauIeIbHOM COSAMHECHUU:
KFOT:P1+P2+P3; KHeFOT:P4'
YpaBHEHUS ISl JIByXKOMIIOHEHTHOW CHUCTEMBI
3aIUITY TCS:

a) MPH TOCJIEIOBATEIFHOM COETMHEHUH:
e JIByX KOMITOHCHT:

Koor = o2 (12)
(M +p2)(A2 —12)
A=A+ Ay (12)
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MTy + T

T, = ; 13
7\‘1 + 7\.2 ( )
KHeFOT = }\‘ITBI + 7\'2T32; (14)
e N KOMIIOHEHT.
n
h=0; (15)
i=1
n
ZNTBi
T,== 16
. (16)
n
KHerOT = Z)\iTBi 5 (17)

i=1

0) mpu mapayieTbHOM COSTUHEHUH JABYX KOM-
ITOHEHT:

A=) (TBI +T32); (18)
TB _ TBlTBZ : (19)

TBI + TB2
Theror = >‘~TB :7\‘1}\‘271]317152' (20)

B napamnensHOl cucreme, cocrosied U3 N
KOMIIOHEHT, HEBO3MOXXHO HCIIOJIb30BaTh ypaBHe-
HUS JUJISl IBYXKOMIIOHEHTHOHM cuctembl. [loaTomy
B MApAJIICIBHBIX CUCTEMAaX ¢ N KOMIIOHEHTaMH TIPH
pacderax TOOYEPEeNHO OOBEIUHSIOT JBE KOMIIO-
HEHTHI C TIOCTIeYIOINUM JOOaBICHNEM K pe3yJIbTa-
TaM TPENBIAYIINX PacueTOB TOKa3aTeleH CIemy-
IOIEH KOMIIOHEHTHI U TOCHCAYIOIIUX PpaCUYETOB.
Ecmun cxema TOC Bkmrogaer 20 KOMIIOHEHT, TO
KOJIMYECTBO codeTaHuil («pabota — oTKas») Oyaer
2%°= 1000000 coueranwii.

YuuteiBass TO OOCTOSATENBCTBO, 4YTO CXEMBI
sHeproomokoB 1 TOC ¢ momepedHpIMH CBS3AMU
ropaszio CI0KHEE U COCTOSIT U3 COTEH KOMITOHEHT,
noTpeOOBAIOCH PELICHHE, HAIIPABIICHHOE HA YIIPO-
IIEHWe TpoIlenypsl mepebopa coderaHuit 0Oe3
CYIIECTBEHHOTO CHWXCHHUS TOYHOCTH pacCUCTOB.
OnHMM U3 aBTOPOB JTOW CTaThbd paHee ObLIO
MIPEUIOKEHO YKPYITHEHNE PAacYeTHBIX OJIOKOB NP
COOJTIOJICHUN BBICOKOW TOYHOCTH KOHEUHOTO pe-
3ynbrata. [logpoOHOE OnMcaHWe OIEHKW IOKa3a-
Tene npuBeneHo B [1], B 3T0# craThe nuib pede-
PaTHBHO M3JI0KEHA CYTh IIPOOIIEMBI.

MeTtonuka OIEHKH HAaJeKHOCTH DHEPreTHYC-
CKOM CXeMBbI OJIOKa WM 3JCKTPOCTAHLUU BKIIIO-
gaeT ciemyronue mard: 1 — pa3paboTka KOMIIO-
HEHTHOHN CXEMBI SHEpro0yioka (3JIEKTPOCTAHIIMU C
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MIOTIEPEYHBIMU CBSI3IMH); 2 — OIIEHKA IoKa3aTesneit
T, n T, KOMIOHEHT (B paccMaTpuBaeMOM CiIydae
9TH BEJIUYMHBI OBUIM TPUBENCHHI B aKTax peru-
CTpallMM OTKAa30B, XypHajaxX ydyeTa OTKa30B W T.
m.); 3 — ompezeneHue Nojcuctem; 4 — ompenene-
HUE TPYIII MOJCUCTEM; 5 — MOCTPOCHUE JIEPCBLEB
OTKa30B MoJcucTeM; 6 — pacyeT mokasareiei ro-
TOBHOCTH TIOJICUCTEM; 7 — OMpeAeNieHue MOIIHO-
CTEeH COCTOSIHUM MOJACUCTEM U TPYIII MOACUCTEM; 8
— OIpejeNieHne COYETaHWM TOJCHUCTEM U OIEHKA
WX TOTOBHOCTH IIPH COOTBETCTBYIOIIEM COYETa-
Huu. Takum oOpa3zoMm, cxema >HEprobIoKa, COCTO-
smass u3 21 KOMIOHEHTHI, Tpelyromas 24 =
2097152 coderanuii, B pe3ysibTaTe arperupoBaHus
B JIEBATH IOJCHCTEM IMO3BOJMIIA YMEHBIINUTH KO-
JUYECTBO pacueTHhIX coderanuit ¢ 2097152 mo
1024. ArperupoBaHue psjia MOJACUCTEM B TPYIIIbI
MOJCUCTEM TMPUBOIAUT K COKPAILICHUIO COYETAHUM
o 64. Psan omepanuii Mo COBMEILIEHUIO MOIITHO-
CTel MOJACUCTEM MPUBEIH TOIBKO K 10 pacueTHbIM
COCTOSIHHASIM, OTIPEJICIICHHE KOTOPBIX HECIOXKHO
Jaxe TpU pydHBIX BhraucieHusx. lllar 9 — ompe-
JIEJICHAE OCHOBHBIX IIOKA3aTEIe TOTOBHOCTH
SHEprobIIoKa

u mar 10 — aganu3 nokazaTtesiaei TOTOBHOCTH dHEP-
ro0Jioka — 3aBepIIaloT MPOLEAYPY PacUETOB.

[IpemnoxenHas B paboTe KOMITBIOTEPHAS TIPO-
rpaMMa IO3BOJISIET HM3BJEKaTh W3 0a3bl JaHHBIX
HEOOXOJMMBbIC CBEICHUS Ui pacyera TEeKYILIEeTo
3Ha4YeHUS Kod(pPHUIeHTa roTOBHOCTH.

[IpuBenenHast 6a3a JaHHBIX 1O OTKa3aM OCHOB-
HOTO TEIJIOMEXAaHWYECKOTO O0OpYIOBAHHS JIIEKT-
pocrannuii sHeprocuctemsl Pecriyonuku benapyce
yaoOHa UIs 3JeKTPOHHON 00paboTkm mH(pOpMa-
[IUH, BEIOOPKH OTAEIHHBIX ITAPAMETPOB, 3aHECEHUS
HOBOH WH(poOpManuu (B TOM YHCIE C ITOMOIIBIO
o0bpryHOrO0 TekctoBoro penakropa NOTEPAD).
OpnHako 119 NOHMMAaHHUS 3HAYEHHS MaHHBIX Oe3
y4acTHsl KOMITbIOTEpa TpeOyIOTCs HEKOTOpBIE TIO-
SICHEHUSI.

Hcxonnbple naHHbIE OOBIYHO CBOJSTCS B TaOJIH-
y. B paccMatpuBaeMom ciyuae 3to tab. 1.

[anee mpuBeneM KpaTKO€ ONMMCAHHE MHCTPYK-
[IUU TIOJTH30BATEISL.

[Ipu moMo1u nporpaMmel MOJIB30BATENb MOXKET:

e IPOCMOTPETH CITUCOK BCEX OTKAa30B, KOTOPHIE
CIIy4aJiCh Ha DJIEKTPOCTAHIMSAX (CIHCOK OTCOp-
TUPOBaH IO JaTe, Ha3BaHMIX CTAHIUH W dJIeMEH-
TOB HX 00OPY/IOBaHHS);

Tabnuya 1
IMpumep TabaIUUbI HCXOTHBIX TAHHBIX

= g - g - & 2

= s g5 5 25 £g |8 g

= 9 = D 5% = O o B 2 -y

< & = e & = =" g =] = 2

5 < = = = ] o s Q

° 3 £ S S . : = g S g, Onucanue oTKaza

= s |£% 5 =5| 5% |B| & =

g e lEE = g 2 =2 |5 = S £

[} < o < o O = = = o o,

T £ |0 % = s ®/EF | = @ 5

1 2 3 4 5 6 7 8 9 10

MT3L-4 | T-250 4 TI'MII-344A 4 I15H 1] 19.12.1986 | 000004.30 |OcranoB 6sioka Ne 4
T-250/300-240 3amuroii
10 CHUYKEHHIO JABJICHUS
B cucreme cmasku [1DHa
M3-3a OMIHOOYHOTO IEHCTBUS
nepconana nexa TAU
MTDIL-4 | T-250 | 4 TI'MII-344A 4 BD 1] 23.12.1986 | 000029.00 |Otkiarouenue 6oka Ne 4

T-250/300-240 u3-3a moBpe-
JKJICHUS] CBApHOTO CTHIKA TPY-
OBl BXOJTHOTO KOJIJIGKTOpa BO-
hied

HOT'0 9KOHOMaii3epa KOTJo-
arperara TTMII-344A

MTDII-4 | I1T-60 1 |BK3-420-140 HITM| 1 [Toammm-
HHK Ne 3

1] 27.01.1987 | 000111.00 |OcranoB kotia Ne 1
(bK3-420-140 HI'M) 1o ort-
kmodenuto BJIH-25x2 u3-3a mo-
BpEeXJEHHs noAmunHuka Ne 3

MTOL-4 | T-250 | 4 TI'MII-344A 4 Typbuna

1| 02.02.1987 | 000070.00 |Ocranos 6moxa Ne 4
T-250/300-240 3amuroii 1o oce-
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| BOMY CIBHTY POTOpa TypOUHBI

Oxkonuanue maon. 1

1 2 3 4 5 6

8 9 10

MTOII-4 | T-250 | 4 TI'MII-344A 4

I'eneparop

05.02.1987 | 000072.00 |Ocranos 6ioka Ne 4
T-250/300-240 1o oTKIIFOUE-
HHIO TeHepaTopa TBB-320-243
MPOIOJABHOM Aud3aImuTON

MTOL-4 | T-250 | 4 TI'MII-344A 4

Typbuna

09.02.1987 | 000003.00 [Ocranos 6110xa Ne 4
T-250/300-240 3amuToit
10 OCEBOMY CIIBHTY pOTOpa

TypOUHBI

MTOL-4 | T-250 | 4 TI'MII-344A 4 I[ITH

000071.00 |Otkmrouenue ITTH 6moka Ne 4
T-250/300-240 3awmuroit

MO0 OCEBOMY CABUTY TypOHMHBI
(ITTH-1100-350-24)

22.02.1987

MTDOI-4 | T-250 | 4 TI'MII-344A 4 [I5H

23.02.1987 00002.00 |OcranoB 60ka Ne 4
T-250/300-240 1o oTkiroye-
auio [I9Ha u3-3a moBEIIICHUS
TEMIIePaTyphl MOANIUITHHKA

Ne 2 snektpoaBurarens

e TONY4UTh MHPOpPMALUIO 00 OTKa3ax Ha OT-
JIEIbHOM CTaHIMK WM €€ dJIeMeHTe (KOTie, Typ-
OmHE), a TaKKe 10 TUITy TYPOWHBI WM KOTIa 3a
BBIOpaHHBII MEePHO, MPOCMOTPETh OTYET O KOJIH-
YecTBEe HEHCIPABHOCTEH, HapaboTke U KO3 uIn-
€HTE FOTOBHOCTH;

e BHOCHUTh H3MEHEHHs B 0a3y JIaHHBIX MpPO-
TpaMMBI: J00ABIIATH HOBBIE 3aIHCH, PEAAKTHPO-
BaTh M YAAIATH CYIIECTBYIOIINE;

e M3MCHSTh WHPOPMAIMIO O COCTaBe CTAHIUHA
U OCHOBHOTO 00OpymOBaHUS. J00aBISATH HOBBIE
W yJANATh 3aKpBIThIE CTAaHLUWU W 00OpyIOBaHUE,
U3MEHATh MHQOpPMalMio O HUX (CpOKH BBOja B
SKCIUTyaTaIl|io, THII U T. 1.).

s 3amycka mporpaMMBbl HCIIONb3yeTcs (aiin
¢ bd.exe. 3arpyxaercs rnaBnas ¢opma — «basa
JAHHBIX TPOUCHIECTBUN Ha AJIEKTPHUUECKHUX CTaH-
six» (puc. 2).

it Toro 4ToOBI MPOCMOTPETH CIHMCOK BCEX
HEUCTIPAaBHOCTEH, OCTATOYHO HaXXaTh Ha KHOIKY
«baza nannbix». [losButcs okHo «HbDOpManUsDy,
cojzieprkariee TabiuIly ¢ JaHHbIMU (puc. 3).

UToObI MOyYnTh CIMCOK HEWUCHPAaBHOCTEH II0
KaKOW-JIN0O OJHOM CTAHIIMU WIIM 10 OJTHOMY dJie-
MEHTY (KOTIy, TypOHHE), Iepea Ha)KaTHeM KHOIIKH
«BbIONMHUTE» HEOOXOAUMO:

e B JjorudeckoM Osoke «Kpurtepuii» BHICTAaBUTH
¢maxok mepen TeM MPEIJIOKEHHEM, KOTOpOE
HanboJjee IOIXOINT;

e B Omoke «Cmocob oToOpakeHUss HHGMOpMa-
OUU» BBICTaBUTH (raskok mepen «Bce manHbie
U 00IIe CBEACHU», €CI HEOOXOJUMO MPOCMOT-
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PETh CIHCOK HEUCIPABHOCTEH WM MOJYYHUTh CTaTH-
CTUYECKUH OTUYET 10 HEUCIPABHOCTSM, CBS3aHHBIM
C BBIOpAaHHEIM JJIEMEHTOM B Onoke «Kpurepwuii»;
BBICTaBUTh (praxkok mepen «Bce maHHbIe B BUIC
TaOIUIBI», €CIIU JOCTATOYHO MPOCTO MPOCMOTPETh
CITHCOK HEWCIpaBHOCTEH, 1 mepen «O0mue cBeme-
HUS TIO JJIEMEHTY», €CIH He0oOXOJMMO O3HaKo-
MUTBCSI TOJBKO CO CTATUCTHYECKUMHU JaHHBIMHU
(BpeMs mpocTOs, KOJWYECTBO HEUCHPaBHOCTEH,
HapaboTka Ha OTKa3). Jlamee Hamo BBECTH Ha3Ba-
HUE CTalluY, KOTJIa, TypOUHBI UM HOMEpP B IOJIE,
HAXO/SIIEMCS HUXKCE,

&b/ NpoMmecTeHH Ha 30.CTAaHUMAX

BazafanHelx  PeaakThpoeadmeBl  Cnpaekxa
Kprrepui

(o ToAY4HTE HHPOPMALMIO 0 NONOKKSH N0 CTSHUMH

" MoAyuuTe MHPOPMALWID 0 NOAOMKAX N0 OTASNEHOM TYPGUHE
" ToayuuTe HHPOPMALKIO 0 NONOMKER N0 KOT Y
" MonyauTe MHBDOPMALMID O NOASKKE Mo THRY TYRGMHE!

7 MoAYHTE MHPOPMALMID O NOADMKAN MO THNY KoTAa

Crocod oToSpakeHHa HHD.
(+ Bee 0aHHbIE H oGlWME CEELEHHA

(" Bce naHHbIe B BUAE TabAHLG

7 DBWHe CEEAEHHA N 3 AEMEHTY

BEEQMTE HASBAHME WHTEDECYNILEN BAC CTAHUMW : |

LLonoAHMTENEHSA MHD. B TaBAMUE ©
v BEIB0OHTE DOWYI0 HHPOPMEUHI N0 HEMGNPAEHOCTAM

[~ BEIB0AMTE MHPOPMAELMID O MPHYHHE NOAMKH

BpemeHHoi orpesok

Yucno ,_ ,_
" Caatel no ceroaHa Mecsu ’_ ’_
(™ BpemeHHOl OTpes0K. MNoa ,7 ,7

(" MoaHwie cesgeHHA

BenonHime Brixoa

Puc. 2. T'naBHast popma mporpaMmel
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i Mdwopisanma

Mo, | Cranwms Typtinta Cr.No| Koren

e

T-250 08 TIHM-3444

3 | MT3Il4 T-250 05 TIHM-3444

4 | MT3U-4 T-250 05 TIMM-3444

5 [ MT3l-4 T-250 04 TIHM-3444
B |MT3l4
7ooMTalA4

9 | MT3al4

T-250 05 TIHM-3444

T-250 05 |TrMn-a44a
7260 D4 |TrMN-3444
3 MT3U4
10 MT3U4

11 | MT3al-4

T-250 05 TIHM-3444

T-100 03 |BR3-420-140HIM

T-250 08 TIHM-3448

17 MTAI-4 TN 2 RE3-420-140 HCM
<

T0GaEnTE Samch

Ynamte ‘ PenakTupoeats ‘

Cr.Mo| 3nment Korna

g
05
05
04
05
I3
04
06
03
g
n:

r-24 1 270419965 00001930 Bnok Me B T-250/300-240 orkaoumnc
OWMA0YHEIR EACTEWA 1

LB 1

250415996 000025 30 Ha tnoke N 5 T-250/300-240 npu ne
06 041936 000054 00| [Ba MronbYaThls CEMWE N0 YrnoEok!
npafooTtapHan Tpyka 1 01 041995 000018 00 | CreosHan kOABLEEAA TREWMHE MO 30
reHepaTop 1 27031936 000121 00 | Ovenroven Gnok Ne 5 T-250/300-240

nB-E6 1
anu-4 1

25031996 000020 00 | PaspyweHue Nepsoro NoaWwKnHKHEa H
21021996 000006 00 | Packpemide yuacTra TRUSH ME#aY W
JB-EB 1 13021936 000058 00 Ha=nexrtpongurarene JB-BE dnoka
BosOYAMTENE 1 13021996 00001000 | NpueuHGRH NOBPEKAEHMA 3a0HErD Na,
wMny 1 29011995 000009 00| 3agepwea nycka Snoka N2 B T-250/%

NUTRRRNE RRHTHNATON 1 MR 1395 | AANNAR AN | N eranns krna M2 2 RE3-470-140 HE Y
¥

Hazan

Puc. 3. ®opma nporpammsl «HpopMarms»

e B Omoke «/lomomuuTenbHas wHpOpMAIUI B
TabaMLe» OCTaBUThH MEPBBIA (Ia)xoK, ecnu HeoO-
X0IuUMO, 4TOoOBI B Tabmiuie oTtoOpakanach Takas
nHOpMaLys, KaK BpeMs MPOCTOsi, CTENECHb OTKa-
3a, JlaTa HEHCIPaBHOCTH, M YCTaHOBUTH BTOPOH
(hmaxxoxk, ecnu HY>KHO OTOOpakeHHe WH(OpManuu
0 MIPUYNHE MTOJIOMKH;

e B Onoke «BpemeHHOI OTpe30K» BBICTaBUTDH
(hnaxxox nepen «llomHbie cBeneHMsD, €CM HYKHA
BCs uHGOpManus, UMerouasics B 0a3e NaHHBIX;
«C fmaThl 10 CEroAHsA», €CIHM Hy)XKHA MHPOPMALHS
C ONPEIEICHHOI0 MOMEHTA BpeMeHH; «BpemMeHHOU
OTPE30K», €ClM HyXHa MH(opManms 3a KOHKpET-
HBII Iepuoj BpeMeHU. J[aHHbIE BHOCATCSA B IOJIE
«Yucnoy, «Mecsmy, «I'omy».

Hns penaktupoBanust uH(popmanuu B 0Oaze
JTAHHBIX BO3MOJKHBI /IBA BapHUaHTa:

e HAXOMACh Ha IJIaBHOHM (opMe, HaKaTh KHOMIKY
«baza nmannbIX». IlosBUTCS dopma «Uubopma-
U, coAepKaias TablIuily JaHHBIX U KHOTIKH.

[Ipr HEOOXOAMMOCTH JOOABHUTH 3aIlTUCh HAXKH-
MaeTcs COOTBETCTBYIOIIAs KHomka «JloOaButh 3a-
MUChY, a 3aTEM B MOsIBUBIICHCS popme «PemnakTupo-
BaHMe 0a3bl JaHHBIX» IOCIIEOBATEIHHO 3aIOJHS-
IOTCSl BCE€ MO C HAa3BaHWEM CTaHIMU, THUIIOM
TypOWHBI, KOTJIoarperatra, Ha3BaHHEM JJIEMEHTa,
CTaHIIIOHHOTO HOMEpa, NaTbl MOJOMKH, BPEMEHH
npoCTOsl, MHPOPMALIUK 110 OTKa3y, a MOTOM HaXH-
MaeTcsi KHomka «JloO0aButhb». Ecimu HeoOXomumo
HM3MEHUTh KaKyl-THOO 3aIuCh, TO CIEOYyeT HaXaTh
Ha KHOMKY «PenmaktupoBaTb» — mosiBUTCA (opma
«Ne 3anucu». B OkHE Hy»KHO yKa3aTb HOMEp 3aIUCH,

Il Hayka
WTexHukKa, Ne 4, 2012

B KOTOPYIO TpeOyeTCsl BHECTH U3MEHEHHUS, U HaXAaTh
Ha KHONKY «PemaktupoBaTb» — mosiBUTCA (opma
«PenaxkTupoBanue 0a3bl JAaHHBIX» C paHee BBEICH-
HBIMH B 1ioJie 3anucsmMu. [locne ucnpasieHus 3amnu-
ceil Haxath KHOIIKY «VM3Menuts». Ecnu pempaktupo-
BaHMe OOIIbIIIE HE TPeOyeTcsl, TO HaJl0 3aKPHITh OKHO
WM Ha)KaTh Ha KHOIKY «Brixomy. Eciu HeoOxoau-
MO TOJIHOCTBIO YAAINUTh 3alMCh, TO HAJI0 HAXKaTh Ha
KHOTIKY «Y TaJINTh» W B TTOSIBUBIIEMCS] OKHE BBECTH
HOMEp yIasieMOM 3alMCH, I0CJE Yero IOBTOPHO
Ha)KaTh Ha KHOTIKY «Y JAJTUTbHY;

e HaXOZSICh Ha TTIaBHOI (opMe, HaXKaTh HA BEpX-
Hell maHenn «PenaktupoBanue 0a3bl JaHHBIX», 3a-
TeM «PeakTupoBanue naHHbBIX», «Jlo0aBuTHY/«Y na-
mutby». [losBsercs hopma «PemakrtupoBanme 0azbl
OaHHbIX» (puc. 4). 3amoaHUTh BCe MHOJISI COOTBET-
crByrouieii mHdopmarpeli, 3areM Haxarb «Jlo0Oa-
BUTBY» WIH «Y JAIUTHY.

Jnst n3meHeHnst nHGOpMALMK O COCTABE CTaH-
Uil He0OXOJMMO, HAaxOJICh Ha TJIABHOU (opme,
HaxaTh «PemakTupoBanve Oa3pl AaHHBIX», 3aTEM
«V3meHeHne CTpyKTypbD», 3aTteM «/lo06aBuThy/« 13-
MeHUTHY. [losBnsercs okHO «V3MeHEeHUe TexHUue-
CKHX NaHHBIX». B mormdeckom Omoke «DmeMeHT»
BBIOpaTh MH(pOpMAIHIO 00 3NIeMEHTe, KOTOPBIN Tpe-
Oyercs 3aMEHHTH (CTaHIMS, KOTEN WIH TypOWHA).
3aTreM BBECTH Ha3BaHWE CTaHIWH. Ecim m3MeHseMm
(no6aBmisiem) mHpOpMaLMIO 0 KOTie (TypOuHE), TO
BBECTH TAaKXX€ UX CTAaHIIMOHHBIN HOMep. Eciu u3me-
HSieM MH(QOpPMALMIO O CTaHIM{, Hy>KHO Ha)XKaTb Ha
KHOTIKY «/l06aBUTE»/«MI3MEHUTE», €CIM O KOTIIe
WM TypOuHe, TO HaXaTh Ha KHOTMIKY «OK» u B Tab-
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nune aktuBupyrorca nois «Tum», «bmokx», «/lata
BBOJIa» — BHECTH HEOOXOAMMYI0 WH(pOpMAIHo. 3a-
TEM JIJISl 3aBEPIICHUS OTEpaIMy HAXKaTh Ha KHOIKY
«J100aBUTE»/ «I3MEHHUTHY.

PacuetHble maHHBIE MPOTPAMMBI OTOOPAKAFOTCS
B (hopme «CBe/ieHust 0 BpeMeHH HapaboTKm» (puc. 4).

i1 Pe nAKTHPOBAHH. .. E@g|

BBEAMTE HHPOPMAUMIO B KaMA0E NOE

HaraBaHue cTaHUMHH ©

Tun TypduHe: Cram. Ne
n o
Tun korna: Cram Nz

HazgaHue anereHTa kotna

BE e HHA 0 BPEne HHW HﬂpﬂﬁDTKH E@g‘

| Janere Ha: o6.1z.z007
(e s m Crasnna :CTaHuHA... KoTem [N2 00
DaTa gonomKK :
— OB1I1ee BpeMA IPOCTOA ©
1044  yac. 42 MOH.
Bpera npocToA OB1n2e KO-BC HEHCTIPAEHOCTEH | 24
Yackl - MUHUTEI
BpeMA OpocToA 3a BHOPAHHH ISPHOR ©

1044  wac. 42 MEH.
Whee. no oTkasy Kon-Bo HeHcIpaBHOCTeHA 3a IepHOM:

‘ 24

LotaguTe

HapafoTra: 324144

Broero sanucoeil - Kozd. roToBHocTH: 0,996779203414917

Brion

Puc. 4. ®opmsl iporpamMmsbl «PenakTipoBanue 6a3bl JAHHBIX)
n «CBeieHus 0 BpeMEHN HapaOOTKI»

B nporpamMme peanuzoBaHo 0osiee MATHACCATH
(hyHKIMH, OTBEYarOMMX 3a pabOTy BUIAMMBIX KOM-
HOHEHT, BBIOOPKY, COPTHUPOBKY, H3MEHEHHE, yla-
JeHue, no0aBieHHE, pPEJaKTHPOBAaHUE JAHHBIX,
HaXOXKJIeHNEe WHTEePEeCyIomell BEeTWYWHBI W T. [I.
Hcnonp3oBaHo Ooiiee IECSITH KIaccoB OOBEKTOB
u OoJee MATUCOT MEPEMEHHBIX, HE BHUIUMBIX IS
HI0JIb30BaTEIIs.
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BbIB O bl

1. IlpoBenena cucTemaTu3anus OTKa30B pas-
JUYHON CTENEHH, MO3BOJMBIIAS CO3/1aTh OCHOBY
0a3pl JAHHBIX 10 HAJEKHOCTH TeIJIOMeXaHHYe-
ckoro obopymoBaHUs 0a30BBIX D3JIEKTPOCTAHIIHA
Pecny6nuku benapycs.

2. Pazpaborana mHpOpMAaIMOHHAS CHCTEMA C
HCIIONBb30BaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH, IMO3BOJISIONIAS OCYIIECTBISITH BBOJ
TEKYIUX JaHHBIX MO OTKa3aM C 3alHChbI0 HCTOPUH
0TKa3a, IPOU3BOAUTH BHIOOPKY THIIA OTKA3aBLIETO
000pYIOBaHHSA C BBIACICHHEM «CIAa0BIX» Y3JIOB
U arperaToB, PacCUMTHIBATh TEKyMIUH Koddduuu-
€HT TOTOBHOCTH OCHOBHOTO 000opymoBanus TOC.
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