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ABTOMAaTH3aMA TOCTPOCHUS] KOMITBIOTEPHBIX
CUCTEM YIPABJICHUSA OTYETHOCTHIO

Anexcannp Pomantok, CBeritana ber3, Cepreit byp6emo

Annomayus— B cTaTbe NpemIoiKeHa cHCTeMa KOAM(PUKALNH
Mojeneil, Koropasg, B OTJAYHEe OT  CYHIeCTBYIOUINX,
NpeJoCTABJsIeT  BO3MOXKHOCTH  YHH(PHMUIMPOBATH  ONMCAHHE
OCHOBHBIX HH(OPMaLHMOHHBIX Mojeieil. IIponmmnocTpupoBaHo
HCNOJIb30BAHHE  MPEMJIO0KEHHOT0  JIOTHKO-MATeMaTHYeCKOro
anmapaTta mNpeJcTaBJeHHsl Mojeleii Ha mpHMepe pa3paboTKH
ABTOMATH3MPOBAHHOH CHCTEMbI TOCTPOEHHS KOMMIBIOTEPHBIX

cucTeM ynpasJieHus OTYETHOCTBHIO. IMocpeacreom
pa3padoranHoii MHGOPMANMOHHON TEXHOJIOIMU MPOU3BEIEHO
¢opMupoBaHHe  CcHCTEeMBI  yNpaBJeHHsI  JIHEProcOLITOBOI
ot4éTHOCTHI0 [IAO "Bunnunaodmuepro'.

Knrwouesvie €/106a—AaBTOMATH3AIIMS, HH(popMaMOHHBIE
MOJeJH, ONTHMAJILHOE ynpasiieHne, NMOCTPOeHHe

KOMIIBIOTEPHBIX CHCTEM.

I. BBEJEHUE

HOCTpOGHI/Ie KOMIBIOTEPHBIX TEPPUTOPHAIBHO pacrpesie-
JEHHBIX CHCTEM OOpa0OTKH JIAHHBIX B IICIIOM SIBJISCTCSI

TpynoéMkuM mponeccoM. Iloatomy Tpebyercst ero
JanbHeHIas aBTOMATH3AIHS, 3aKITIOYAOIIASICSI B
UICHTH(UKALNKE ~ OCHOBHBIX  IPOLECCOB  (hOPMHUPOBAHMUS
OPOTPAMMHOTO KOJ@a C HCIOJb30BAHHEM OIPEACICHHOTO
mabJioHa, MMEIOLIETO BIIO)KCHHBIE cpezcTea
MacuITabupOBaHHs u OPUEHTHPOBAHHOTO Ha
(GYHKIIMOHUPOBAHWE CHCTEMBI HCXOASA W3  BBITONHEHHS
YCIIOBHH OJHO3HAYHOCTH ONpENEICHUs TIpaHHL o0IacTh
OPAaKTHIECKOTO MCIIOTb30BAHHS.

CeromHss B TIOJHOW Mepe He pelleHa  3ajxada
aBTOMAaTH3UPOBAHHON pazpaboTku UH(OPMAIMOHHO-
AHATUTHYECKUX  CHUCTEM  MOHHTOPWHTa  IapaMeTpOB,
UICHTU(DUKAMY,  KOHCONMAAUMH,  CTPYKTYpU3aLUHd U

00paboTKM TOTOKOB HMH(OPMAIMOHHBIX MJAHHBIX. TeM He
MEHee, BpeMsl IOTPeOHOCTh B HCIOJB30BAHUM TAKUX
KOMIIBIOTEPHBIX CHCTEM IIOCTOSIHHO Bo3pacTaer. B To ke
BpeMs CO3JaHHBIE aBTOMAaTH3MPOBAaHHEIE MH(OPMAIMOHHBIE
CHCTEMbl YCHCIIHO pEIIaloT OTAENbHbIE IPAKTHYECKHE
3aja4M, CBSA3aHHBIE CO COOpPOM, MPOBEPKOH, 00pabOTKOH U
aHamu30oM OT4YETHOW MH(opMaruu [1-2], HO HE MO3BOJSIIOT
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Tak e 3(P(EeKTHBHO pemaTs 3a1a4n KOHTPOIIS, yIPABICHHUS U
KOHCOJIMJJALIMN JJAHHBIX CJIOXKHBIX HEPAPXHUCCKUX CHCTEM.

Pemenne aktyanbHON mpoOiieMbl co3gaHusi  0a30BBIX
METOJIOJIOTHYECKIX OCHOB HWH(OPMAMOHHOW TEXHOJIOTHH
AQBTOMAaTU3MPOBAHHOIO  (POPMUPOBAHUS  KOMIIBIOTEPHBIX
cucteM O00pabOTKH OTYETHOCTH, KOTOpass OBl IO3BOJIMIIA
IPEO/IOIETh BbINICyKa3aHHbIE HENOCTaTKU B pa3paboTKe
TaKUX  CcHCTeM, TpeOyeT  oOecledeHHs  HHTETPAIHU
HHQOPMAMOHHOTO  TPOCTPAHCTBA  IEHTPAIBHOTO U
CTPYKTYPHBIX IO/IPa3/IC/ICHUN IPEATPHUSTHS.

HccnenoBanne HHPOPMATMOHHBIX TOTOKOB KOMITBIOTEPHON

CHCTEMBI  IIelecCO00pa3HO  BBINOJIHATH  IOCPEACTBOM
MOCTPOEHHSI  CTPYKTYPHBIX M JIOTHKO-MaTEMaTHYECKHX
Mozenen Ui (opMupoBaHUS nHGOPMATHOHHON

HHOPACTPYKTYPbl KOMIIBIOTEPHON CHCTEMBbI, & TaKkke 0a3bl
JAaHHBbIX. HpI/I pa3pa60TI<e KOMITBIOTCPHBIX  CHCTEM C
MCIIOJNIb30BAaHUEM  PEISLHOHHBIX 0a3 JaHHBIX 3a4acTyio
Tpebyercst cozmanne SQL-cuenapueB [3], B oToM ciydae

HCIIOJIL3YIOTCS XSLT-npeobpazoBanus. B [4]
paccMaTpUBAOTCS METOObl W MPHUHIUIBL CO3IaHus
MHPOPMAIIMOHHBIX ~ MOJeNieli B~ aBTOMAaTH3UPOBAHHBIX
cUCTeMax YIpaBJeHHs U IPOBEACH aHAIU3 MX BOCIPUATHSI U
OTOOpaKEHHUS.

V3BecTHRIMH ~ CTPYKTypaMH  OCHOBHBIX  OIEparuit

n3pneueHns uHGopMamuu ¢ nomompio SQL  (mpoeknus,
BEIOOpKAa W OOBEAMHEHHE) B PENAIHMOHHBIX 0a3ax JaHHBIX
SIBJISIFOTCST MOZIENIK [5, 6], KOTOpbIE HE MO3BOJIAIOT IEpelaTh
0COOGHHOCTH  KOMITBIOTEPHOTO  MPOTPAaMMHPOBaHUS  C
KOpPTEXaMH  JaHHBIX, a TaKXKe MMEIOT TI'POMO3JKOE
MaTeMaTHUECKOe OMUCAaHUE MPOoIecca COPTUPOBKH aTprOyTOB
W TPYNIUPOBAHUS PE3yIbTATOB BBINOJHEHUS (YHKIUH
arperupoBanusa. TakuM 00pa3oM, CyLIECTBYIOIIMI HBbIHE
JIOTHKO-MAaTeMaTHIECKUI armapaT MpeACTaBICHUS MoJIeNeit
aBTOMATH3HPOBAaHHOTO  (OPMHUPOBAHHUS  KOMITBIOTCPHBIX
cucteM TpeOdyeT HEKOTOPOro COBEPIISHCTBOBAHUS Ui yU&Ta
0COOEHHOCTEW NPUMEHEHHSI KOMIIBIOTEPHOIO MOJAEIMPOBAHUS
U €ero ONUCaHUs B 3HAKOBBIX MOJESIX TeHepaluu
MIPOrPaMMHOTO KOJIa.

II. IIEJb Y TIOCTAHOBKA 3AJJAUA

[Iponecc 00pabOTKM OTYETHOCTH AOJDKEH BBIIONHATHCS B

0000mEnHON HHGOPMANNOHHO-aHATTUTHYECKOH
ABTOMATH3MPOBAHHOW CHCTEME, pa3paboTaHHOH OCPEACTBOM
MHOOPMAIIMOHHONW ~ TEXHOJOTMH  C  HCIOJb30BaHHUEM
YHUDHULUPOBAHHOH METOJI0JIOTUH MOHHUTOPUHTA,
nieHTH(OUKALNY, aHanm3a u CTPYKTYpHU3aLUH

MHGOPMAIMOHHBIX MOTOKOB JAHHBIX Ha 0a3e KOMILICKCHOTO
NoAXoAa K UX KOHCOJIMAAIIMH.
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Heabio padoThl sBiseTCA TOBBILCHHE S((MEKTUBHOCTH
(hyHKIMOHUPOBAHHS MH(OPMAIMOHHO-aHATUTHYECKUX
cUCTeM 3a CY€T ONTHMHU3AIUK WH()OPMAIIMOHHBIX ITOTOKOB
JIAaHHBIX B XOA€ KOHCONMIALUU OTYETHOCTH OTIEJIBHBIX
MOJpa3/ieieHHii C TMOMOIIBIO HCIONB30BAaHUSI TEXHOJIOTHUH
ABTOMATH3HPOBAaHHOTO (OPMUPOBAHHUSL CHUCTEM O00pPabOTKH
nH(popMaLnu.

Opranuzanus THPOPMAITMOHHOTO OOMEHA JTaHHBIMH MEXTY
CTPYKTYPHBIMHU MOJPA3ENCHUSIMH U YIIPABJICHUEM KOMITAHUU
TpedyeT  pa3paboTku WHPOPMAITMOHHO-aHATTUTUIECKOM
CHUCTEMBI, B IIpOlLIECCE€ KOTOPOH 00BEKTOM MCCieI0BaHUM
Oynmer BBICTYyIIaTh nHpOpMaNNOHHAS TEXHOJIOTUS
aBTOMATH3HPOBAHHOTO  (OpPMUpPOBaHUS  KOMIBIOTEPHOI
CUCTEMBI B BUJIE ABYXYPOBHEBOI HEpapXUUECKON CTPYKTYpBI,
a WMEHHO: TIOJICUCTEMBbl TIOJITOTOBKH UM  00pabOTKH
OTYETHOCTH  CIYXKAIUMH  OTHENBHBIX  TOJpa3JeieHuit
KOMIIaHUM; TOJCUCTEMBl KOHTPOJII M aHajdu3a OTYETHOCTH
CITy’KaIlllMH IEHTPAIBHOTO YIIPABICHUS KOMIIAHHUH.

IpenvMeToM wWccaeqOBaHUS  SIBISIETCS  METOJOJIOTHS
ABTOMATU3UPOBAHHOIO IpoLecca KOHCONMAALMM CHHTE3a,
aHanmu3a, KOHTPOJsS OTYETHOCTH, a TakkKe WACHTH(PUKAUN
TEXHUKO-9KOHOMMUYECKHX ITOKa3aTeNeH.

JI1st moCcTHIXKEHMSI TTIOCTABJICHHOW 1IENIM B paboTe peliarTcs

clefyomue  3aJauM: COBEPIICHCTBOBAaHHE  JIOTHKO-
MaTeMaTH4eckoro  oOecrieueHust  JUII  MOJACIHUPOBAHUS
nporecca ABTOMATH3HPOBAHHOTO (dbopmupoBaHust
KOMIIBIOTEPHBIX ~ CHCTEM  YIpPaBICHUS  OTYETHOCTHIO;

pa3paboTka METOIOJOTHH aBTOMAaTHYECKOro (hopMHpOBaHUS
WHPOPMAITMOHHO-aHATTUTHIECKOM CUCTEMBI, KOTOpast
UCIIONB3YeT CHUHTE3 HIa0JIOHOB (opM OTYETHOCTH, MOIYIEi
3alOJIHCHUS. KOHCOJHMIMPOBAHHBIX (OPM [TaHHBIX, (opm
MEepeKpECTHON TPOBEPKH, CTPYKTYphl 0a3bl JaHHBIX |
unTepdelica cucTembl; pa3paboTKa aNTOPUTMUYECKUX U

nporpaMMme CpeHCTB aBTOMaTI/ISI/IpOBaHHOFO
(hopMHUpPOBAHUS ~ KOMITBIOTEPHOW  CHCTEMBI  YIIPaBJICHHS
OTYETHOCTBIO.

III. PA3PABOTKA CUCTEMbI KOJJU®UKALIMU CTPYKTYPBI
UHO®OPMALIMOHHBIX MOJIEJIEM

Juis ymporneHus: 3anucyd THQOPMAIIMOHHBIX MOZENeH W st
HanOoJIee MOHOTO OTOOPAXKEHUSI HEPAPXUIECKOIM CTPYKTYPHI
3alpOCOB M B3aMMOCBSI3€H MEXIy HUMHU MpEAokKeHA HOBast
cucreMa  KoAMGUKAIMKA  CTPYKTYPHl  WHPOPMAITUOHHBIX

<n, n,

Mojiesiei, kotopele ob6o3Hauum D “(n,, n, — HOMEp H

THIT MOJIEIIH).

VHapHYI0 ONEpanuio MPOEKIHH TPEICTaBUM B (dopme
3aIlicH, XapakTepu3ylomeiics oToOpaxxeHHeM aTphuOyTOB B
KBaJIPAaTHBIX CKOOKax HETOCPE/ICTBEHHO rocie

COOTBETCTBYIOLIETO  OTHOIICHHUS: D" =4 [Dl, ey DnD],
D, €A, k=1, n,, np,<n,, Tae n, — YACIO HU3OpaHHBIX
aTpuOyTOB 71, MHOXECTBA A .

Ornepanus BBIOOpa KOPTEXKEH ONPEAeseTCs] BHITOJTHEHHEM
YCIIOBHSA g(A) , IPEACTABICHHOTO B KPYIJIBIX CKOOKaX:

D = 4(g(4)).

2011 International Siberian Conference on Control and Communications SIBCON

00bCAMHEHHE  OTHOIICHUM,
obwemunenns ¢(4, B)=

Crporoe
BBIITOJTHEHHOE

(BHyTpeHHEE)
Opu  YCIIOBUHU

(Ai = Bj), i<n,, j<ng, 0003HAYNM C HUCIOIB30BAHUEM
TymBIX ckobok: D= = A < q(4, B) > B.

BHemHee 06beIUHEHNE ONUIIEM Mojensio DY | kxotopas
amanormano mMoxenn D= onpenensiercst yenosuem ¢(4, B),

HO B 3aBHUCHMOCTHU OT BBIIIOJIHCHUA I/136HpaTeJ'ILHOFO 0T6opa
KOpTC)KefI 13 COOTBETCTBYIOIIUX OTHOIIICHUA MOXKET HUMETh
Pa3INnIHOC 0003HaYCHHE:

D" = 4((q(4,B))B, D> = 4(q(4,B)) B,
rne DX (D) — uHpOpMAIHOHHAS MOJIENb BEIGOPA BCEX

KopTexxell oTHomeHuss A (B) W TONBKO TeX KOpTexei
oTHOmeHUss B (A), KOTOpBIE YIOBJIETBOPSIOT YCIOBHIO

q(4, B).
Hcnonp3oBanue (yHKIMH arperupoBaHus f (Ai), KoTopas
MOXKET OBbITh IPE/ICTaBJICHA B BUJIE:
g(4;), x(4;), n(4;), m(4;), «(4;)
s yaxunit AVG, MAX, MIN, SUM, COUNT arpubyra
4;,
OBITh 11€71€CO00pa3HBIM B IIEPEYHE aTPUOYTOB OTHOLICHHUIL:
p¥=4lp, ..., D, .f(G)... /G, )], D, #G,.

i=1, n,4 B JIOTHKO-MaTeMaTHYCCKUX MOJCIIAX MOXKCT

D,eAd, k=1, ny; G,€A4, m=1, n,, np+n; <n,,

rue D <5>
aTpuOyTOB

nH(OpPMaMOHHAas MOJEIb AarpernpoBaHUs
G, €4, m=1, ng C TpyNNUPOBaHHEM IO
arpubyram Dy € 4, k=1, np.

Omnpenensist
MHOXeCTBaMu P =

BXOJSIIME M  HCXOMASIIHME  MapaMeTphl
B, Py Py iR=1R, Ry ooy R

ng

;annmeM I/IH(I)OpMaI.lI/IOHHy}O MOACIb HMX HCIIOJb30BaHUA B
MPSIMBIX JIBOWHBIX CKOOKAaX:
D**|P,....P, | =4 [Dl,...,D”D](g(A,P))(q(A,B))B

[G1.....G,, | (e(B. P) > Ry, ... Ry,

k=1, np; G,e€B, m=1, ng, np<ny, ng<ng,

; Dy e A,

ng =np+ng.

BrnoxeHHBIE  3ampockl B YCIOBHH  MOTYT  OBITh

npeaACTaBJICHBI C UCITOJIb30BAHUEM (1)I/Il"ypHLIX CKOOOK:
D7 =4 |D,....D,, | (4 {BY): B'=B[1(8,)](e(8. 1)

D, €A, k=1 ny; f=1, n,; m=1 ng, ny,<n,,

TJe 1, — KOJIUYECTBO aTpHOYyTOB MHOXKECTBA B, a QyHKIHA
arperupoBanus f (Bm) OIpeeIsIeTCs BBIIOIHEHHEM YCIOBUS
w(A,{ B'}) U YCIIOBHS BBIOOpa KOpTexeil g(B, A).
Mogenb BIIO)KEHHBIX 3aIIPOCOB B aTPUOyTax UMEET BUI:
p*¥ =4 [p...n, (8] B'=B[ 1(8,)](s(8. ).
D, ed, k=1, ny; m=1, n,, n,<n,,
TJIe WCIIONB3YeTCs BIOXKEHHBIH 3alpoc B JOTOIHUTEIHLHOM

aTtpuOyTe OTHOIIEHUS A Kak (QYHKIUS arperupoBaHus
f (Bm) arpubyTa B, IpH BHIIOIHEHUN YCIOBHSA g(B, A).
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IIpuy  HeoOXOAMMOCTH  MHpEACTAaBICHHA  Pe3yIbTaToOB
BHEIIHEH MpOIeAyphl 3ampoca BO BHYTPEHHEM 3aIpoce

MO>XHO BOCIIOJIB30BaThCs CJ'IGI[leH.leﬁ (1)OpM0f/'I 3aIlIucu
JIOTUKO-MAaTeMaTHYEeCKON MOACIN:

<9> .
D*|P,....P, | =4 [Dl,...,DnD](g(A, P)—>Z{B'} > X;

>

B=81G,....G, | (e(B. P, 2)) z=|z.... 2

)
R=ZvX; D eAd, k=1, np; G, €B, m=1, ng;
np<ny; ng<ng,
TZIe OCyIIeCTBIIETCS OTOOp KOpTeX el OTHOWmICHUS A Ipu
YCIIOBUU g(A, P) Kak IIapaMeTpOB YCIIOBUS BHYTPEHHHX
2(B, P, 7)
MHOX€eCTBE R .
be3ycnoBHO, NpH MOCTPOEHUH HH(OPMALMOHHOW MOJEIH
CYLIECTBEHHBIM SIBISIETCS IOPSAAOK COPTUPOBAHUS WU
TPYNIHUPOBaHUS  pe3ynbTaToB  BhIOOpKHW.  [Ipemmaraem
0TOOpaXkaTh €ro MOPSIIKOBBIMU (DYHKIUSMH COPTUPOBKH IS
aTpuOyTa, KOTOPEIE MOTYT OBITh IPEJCTABICHBI CIIETYIOIINM
obpazom:

D<10>:A [HI(DI)’ tro HHD(DnD).f(Gl)ﬂ"" f(GHG)];
So(Dy)= Dy, Dy ¢ 84;
S, (D)= H (D) Dy € S4; j#k; m=1,ng—1;

3arpocoB U oObenIuHEHHEe pe3ylbTaToB B

H,(D,)=

D, #G,,D, €4, k=1, ny; G,ed SAc A4,

m=1, ng, np+ng<ny,
rae S j(D,- ), j=1,n, — GyHKIHSA TOPAIKOBOH COPTHPOBKH
So(D;)=D; -
aTpuOyTOB 06€3 COPTUPOBKH.

Taxum obpazom, YCOBEPLIEHCTBOBAH JIOTHKO-
MaTeMaTHYeCKUl ammapar, T[O3BOJISIIONINN  MPOU3BOJIUTH
W3BJICUEHHE [AHHBIX C WCIOJBb30BAaHHEM BHYTPEHHHUX U
BHEIIHUX 00BbeIMHEHUH, GbyHKIHIH arperupoBaHus,
COPTHPOBKH W  TPYNIUPOBAHUS  pE3ydbTaTOB,  JaET
BO3MOXXHOCTh ~ IPUMEHEHHs  IapaMeTpoB  MOJEIH  BO
BJIOXEHHBIX 3ampocax K 0a3aM JaHHBIX, a TakKxke
pean30BEIBACT WHPOPMALMOHHYIO TEXHOJIOTHIO
(hopMHpPOBaHUST KOMITBIOTEPHBIX CHCTEM C HCIIOJIh30BAaHHEM
aBTOMATH3MPOBAHHOTO PEAaKTUPOBAHUS HACTPOEK POPM M UX
[IapaMeTPOB.

aTpHOYTOB; (GYHKIHUS ~— MCIONB30BaHUS

IV. TIOCTPOEHUE YHUBEPCAJILHOI'O LIABJIOHA CUCTEMBI
VIIPABJIEHWA OTYETHOCTDBIO

PaccMoTpuM  JTOTMKO-MaTéMaTUYECKHE MOJEIM  CUCTEMBI
YIPaBICHUSI OTIETHOCTBIO, CTPYKTypa 0a3bl JaHHBIX KOTOPOH
IPOMUIIOCTPUPOBaHA HA PUCYHKE 1.

YHUBEpCATHHBIM METOJIOM COXPAaHEHHS JNAHHBIX OTYETHBIX
dbopM sBISETCS WCIOIB30BaHUE CIEAYIOIIUX OCHOBHBIX
MHOY€ECTB U3 001IeH CTPYKTYpbl 6a3bl AaHHBIX (CM. puc. 1):

— MHOXECTBO OTYETHBIX (hopM
RF ={RFy, RF,, RFy, RF,, RF,,, RF,, RF,, RF,},

aTpuOyTaMH KOTOPOTO COOTBETCTBEHHO SIBITIOTCS  KOZBI
oTyéra, (OpPMBI, CTPYKTYPHOH E€IWHHLBI MNPENNPUATHS HIU
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opranusanuvy, roga, Mecsaua, UCHOJHUTEIIA, PYKOBOAUTEIIA, a
TaKXE COCTOSTHUE BU3UPOBAHUS;
I'pynmbl nosk3o-

<= Tlone3oBatenn
CHCTEMBI U BaTenei GU

.

l

Dopmbl OTUET-

Hamnpasnenus OrtuérHpIe

OTYETHOCTH JIaHHBIE D

. qéT-
Peectp oTuérHBIX ITapameTper oTa€T

HOCTH F il AHHBIX RF HBIX popM PF
T'pynmst hopm oT- CripaBoyHHK CripaBouHHK CTpykTypHbBIE

MeCsILEeB M

YETHOCTH G JeT Y €IMHULIBL

Puc. 1 — Crpykrypa 6a3bl JaHHBIX YHUBEPCAIBHOI'O 1IA0I0HA

YhpasJICHUSA OTYETHOCTBIO

— MHO’KECTBO OTYETHBIX (OpM

PF ={PF,, PF,, PFy, PF,, PFy,},
aTpuOyTaMu KOTOPOTO SBISIFOTCS KOABI TapaMeTpoB U (opM,
Ha3BaHMS IapaMeTpPoOB, THIN M HHQpOpMAIMs, KOTOpas
HeoOXoAuMa AJIs CYUTHIBAHUS U 3alIUCU B OTYETHYIO (hopMy;

— MHOXXECTBO OTYETHBIX JTaHHBIX

D:{DK9 Dpp Dy, DV}7

aTpuOyTaMi KOTOPOTO SIBISIIOTCS KOJBI JAAHHBIX, OTYETA U
apaMeTPoB, a TAKXKE 3HAUCHUS OTUYETHBIX (hOPM.

—  MHOXECTBa HarpaBJIeHUH OTYETHOCTH N,
nmosp3oBareneld cuctembl U w ux rpymn GU, ¢opm
oruétHocTu £ u ux rpynn GF, cIpaBOYHUKOB JeT Y,
Mecara M W CTPYKTYypHBIX eIUHHUI] S , TPEeIOCTaBICHHBIE B
BUJIE OTHOLIEHUH CO CTPYKTYpOM, aHAJIOTUYHO: A = {A] , 4, } ,
rae A, — 4UcIOBOM yHHUKaNbHBIA aTpHOYT (KJIFOYEBOE MOJe)
MHOX€eCTBa, A, — TEKCTOBBIA aTpuOyT Ha3BaHHS CYIIIHOCTH.

Mopgens mepedHs OTYETHBIX (OpM Pacu€THOrO MepHoAa
(bopMupyeTcs HCXOAS U3 JIOTHIECKOTO BEIPAKCHUS:

<1> _ _ _

M<"|Pp, Py, Py||=RF(RF; = Pp)n(RF), = Py)

N(RFy =P, ))—>|RFs, RF,, RFy, RFp|

Jloruko-MaTeMaTH4ecKHe MOIEIN BHIOOPKH JAHHBIX OHOM
otuéTHOM (opMBl P, pacyéTHOro IepHoJa, 3aJaHHOTO

mapamerpaMu Mecana P, u rogma P,, MoryT ObITb

IIPEJCTABJICHBI B BUAE:
M2 = <> <RFk :DRF>D<DPF :PFK>
PF — Dy, PFy, PFgy|
Ilpouecc moctpoenuss oOT4€Ta Ppacu€THOrO Mepuoia

KOMIIAHUU JUI1 BCEX CTPYKTYPHBIX €IUHHUIL[ IPEAIPUATHUIL
MOXET OBITh MIPECTABIEH B BUAE CIEAYIOIIEH MOJETH:

M =M<2>[PFT, Sum(DV)]_>"R1, R2||

{M<2>[RFPs Dy J((RFy = Rl))—’|R3’ R4|}.,
KOTOpass IO3BOJIICT KOHCOJIUAWPOBATH JaHHBIE OTACIBHBIX
MOJ(Pa3/IeJICHUH KOMIIAaHUU, IPYNIUPYs Pe3yabTaThl MO THUITY
napamerpa.

Omnucarue mporecca MOCTPOSHUS OT4ETa IS OJHOTO M3

noJpaseseHui ompeesieTcs MOJIENBIO M=,
JIOTIOJTHEHHOM YCIIOBUEM BBIOOpA MIOJIb30BATENEM
noxpasnenenus P :

N
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M= |Ps||= M= [PF;, sum(D, )|(RFg = Ps)—>|Ry. R,|

{M<2>[RFPa DV]((RFS :PS)m(RFT :R1))—>|R3’R4|}-
IIpouecc moctpoenuss OoT4€Ta B HHTEpPBaJE PaCUETHBIX

HEPUOJIOB OIIpENeNAeTCs YETBIPbMS napaMeTpamMmu

P, P,, B,, P,, — TOmla M MeciAlla Hayajla M KOHIA

MepHoia OTYETHOCTH, KOTOPBIC YKa3bIBAIOT HAa JHAana3oH
OoTuYETHBIX (GOPM U3 peecTpa:

M*|Py, By, Pyrs Prys Pyl = RF(RF = P )
(f(REy. REy) > f(Pry, Pyn))(f (REy, REy) < f(Prs Prga))
< RF; = Dpp > D < Dy = PFy > PF — |RF;, RF,, RFy,
REp, Dy, Py, PFRW"; f(X, y):x+y/100.

Wnadopmanmonnas TEXHOJIOTHUSL MPEAOCTaBIISAET
BO3MOXHOCTb ~ IIOCTPOCHHUSI ~ KOMIIBIOTEPHOM  CHCTEMBI,
UCTIONB3YyS  JIOTHKO-MaTeMaTHYecKue  HMH(GOPMAINOHHBIE

MOJIETH ¥ YHUBEPCAJIbHBIN Ia0IOH yIIPaBIEeHHS OTIETHOCTHIO
JUIS TEHEPUPOBAaHUS CTPYKTYyphl 0a3bl NOaHHBIX, a TaKkKe
HACTPaMBaEeMOT0 IIPOrPaMMHOTO HMHTepdenca IMoIb30BaTeNs C
HEeNbI0  TOBBIIICHHS  J()(GEKTHBHOCTH  aBTOMATH3alUU
(hopMHUPOBAHUS CHCTEM YIIPABICHHS OTYETHOCTHIO.

V. BBIBOJIbI

B pabore mnomyuun panbpHEWIIee pa3BUTHE JIOTHKO-
MaTeMaTHYeCKWil  ammapar  TPeJCTABICHHA  MoOAeneit
ABTOMAaTH3UPOBAHHON CUCTEMBI JUISL MIOCTPOCHHUS
KOMIIBIOTEPHBIX ~OPOTpPaMM, KOTOpBIA, B OTIHYHE OT
CYIIECTBYIOIINX, ITO3BOJISICT B OOJee MpocToi (hopMe OnmucaTh
napameTpsbl aHanu3a, 00paboTKH, arperupoBaHus,
COPTHPOBKH U TPYIITUPOBAHUS, & TAKKE YIECTh OCOOCHHOCTH
U XapaKTepUCTHKH B3aUMOCBS3€H MeEXIy CYLUIHOCTSIMU U
OTIPENENUTh BBIUYUCIUTEIbHBIE BBIPOKEHHS U aTPUOYTHI
KOpTeXel pe3ylbTaTOB  BBINOJHEHHUS CTEeHEPUPOBAHHBIX
NOANPOrpaMM U MoOJENed MOJACHCTEM, YTO TO3BOJHIIO
pacmupuTh 00JacTh MPUMEHEHHUS JIOTHKO-MaTeMaTHIeCKOTO
MOJICIMPOBaHMS Ha ABTOMATH3HUPOBAHHOE MPOEKTHPOBAHUE
KOMIBIOTEPHBIX cHCTeM. [locTpoeH mabjoH W OompeaeseHb
ero CTPYKTYpHBIC OJIOKH JUIi (OPMHPOBAHUS CHUCTEMBI
YHOpaBIeHUs] OTYETHOCTHIO, MOHUTOPHHIA, HICHTU(DUKAIMH,
aHanmm3a 1 00pabOTKH TaHHBIX.

C HCTOJIb30BaHUEM MPEIIOKEHHOM CUCTEMBI
Koau(uKaIu JIOTHKO-MaTEeMaTHIECKUX Moenei
pa3paborana WHGOPMAIMOHHAS TEXHOJOTHS (hopMHPOBaHUS
KOMITBIOTEPHBIX CHCTEM, c HOMOIIBIO KOTOpOH
CTeHEepHpOBaHA CHCTEMa yNpPaBIEHHS SHEProcOBITOBOI
OTUETHOCTHI0. DTa WHGPOPMAIMOHHAS CHUCTEMa BHEJpPCHA B
IIPOMBIIIJICHHY IO JKCILITyaTaluio B ITAO
"BunHH1120019HEpr0" B 2009 roJy. Buenpenune
CTeHEPUPOBAaHHONH  TakuM  00pa3oM  HH(OPMAIMOHHO-
QHATUTUYECKON  CHUCTEMBI  YIPABICHUS  OTYETHOCTHIO
OCYULIECTBIIIET KOHTPOJIb ¥ KOHCOJUAALIMIO MTOKa3aTesneu, Naét
BO3MOKHOCTh ~ KOMIUIEKCHO  00pabaTblBaTh  THIIOBYIO
OTYETHOCTD € LIENbIO YIYUIIEHUS YHPABICHYECKUX DPELICHU
PYKOBOJICTBOM  KOMIIAHHH. OTO IIO3BOJMJIO  TOBBICHTH
3hPEKTHBHOCTh OpraHu3aIu 9HEProcOBITOBOM
JIESITETIbHOCTH KOMITAaHUM 33 CUET KOHCOJHUJIAIMU OTYETHOCTH
OTHENBHBIX €€ IMOIpa3IeleHd, a TakKe YBEIWYUTh CTEIICHb
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JIOCTOBEPHOCTH OTYETHOW MH(OpPMAIIMH, Ka4eCTBO KOHTPOJIS
U YIPaBIEHUS OTYETHOCTBIO.

B nanpHeiieM minaHupyeTcs NPOJOKUTH HCCIIENOBaHHUE
BO3MOXKHOCTEH  JIOTMKO-MaT€MaTHYECKUX  MOJCIel  Iia
IIOCTPOCHUS CHCTEM IMOAJEPKKU MPUHATHS PEIICHUH, a TaKKe
pacuupuTh 00macTb MIPUMEHEHUS MIPEIIOKEHHOM
MHPOPMALIMOHHON TEXHOJIOTHUHI aBTOMAaTU3UPOBAHHOIO
(OpMHUPOBaHHS KOMITBIOTEPHBIX CHUCTEM Ha JPYyTHE 00JacTH
HapOJHOIO XO35ICTBA.
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Pomaniok Aunexcanap HukundopoBud moiyumsn CcTemeHb JOKTOpa
TexHuyeckux Hayk B 2009 romy. SBusercs aBtopoMm 350 HayuHBIX
nyOnukanui, Bkiaodas 4 MoHorpaduu u 60 nareHToB. SIBISIETCS WICHOM
AKaJeMHuH TEeJIEKOMMYHHKAlLIMOHHBIX M KOMIIBIOTEPHBIX Hayk Poccum. 3a
HECKOJIbKO TIOCJIEHUX JIeT ObUl pyKoBOaUTENeM 14 Hay4yHBIX HPOEKTOB.
Buenmpun Ha mpomsBojcTBe 2 mTpubopa — TpaduyecKkHe yCKOPHTEIH.
Tonnepxusaet TecHble cBsa3u ¢ yuéHbiMu Poccun, Kananel, CIIA, Tonbmm,
Pymbiaun u lIBenuu.

Bep3 Cperiana BaaguMupoBHa — KaHIUIAT TEXHHYECKHX HAyK, JOLEHT,
3aMeCTUTeNh JupeKTopa VHCTHTyTa MAarucTpaTypsl, AaclHPaHTYpsl U
noktopanTypsl (MHMAJ]) 1o marucrpaType BUHHMLIKOrO HalMOHAJIBHOTO
TexHuueckoro yHusepcurera (BHTVY), nomeHt kadeapbl 3eKTpHYECKHX
craniuit 1 cucreM. B 1999 roxy sammTuna aumccepTanio Ha COMCKaHHE
CTENEHN KaHIWAaTa TEXHHYECKHX HayK. ABTOp 120 Hay4HBIX MyONUKaIMii.
Cdepa HayuHBIX HHTEPECOB: MaTeMaTHYeCKoe M  KPHTEpHaIbHOE
MOJICNUPOBAHHE B YIIPABJICHHUN; aBTOMATH3ALHsl ONTHMAIBHOIO YIIPAaBICHHS
HOPMAJIbHBIMU  PEKUMAMH  3JIEKTPOIHEPTETUYECKUX CUCTEM; MAaTPUYHBII
aHaIN3 HaJE&KHOCTH CJIOXKHBIX CHCTEM; MH(POPMALIMOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTUM B TEXHMYECKHMX CHCTEMAX M YNPABIECHUH
obpa3oBaHUEM.

Bypoeno Cepreii Muxaiinopuu — Bexymuii umxenep MUHEMAJl BHTY,
HAyaJbHUK OIOpO CIyKObl aBTOMATH3HPOBAHHBIX CHCTEM YIIPaBICHHS
ITy6nuynoro axumoHepHoro obmectBa "BuHHMIA0OMHEPro", acmupaHT
xadeapbl MOJENUPOBAHMS U  MOHUTODHHIA  CIOXKHBIX —CHCTEM IO
cneuuanbHocTd 05.13.06 — "Mudopmarnmonnsie Texnonoruun". B 1997 roxy
3aKoH4YMI Maructparypy BI'TY. ABrop 45 HayuHbIX myOuukauuii. PykoBoani
paszpabotkoit u BHexpeHueM Oonee 10 Hay4yHbIX mpoekToB. Cdepa HayuHBIX
HHTEPECOB: MaTeMaTHIecKoe MOJIeIIPOBaHHE, HH(POPMAIHOHHbIE
TEXHOJIOTHH MOHHTOPHMHIA IapaMeTPOB TEXHHYECKHX CHCTEM, pa3paboTka
IPOrPaMMHOIO  OOECICUeHNs, aBTOMATH3ALUs CHCTEM YIPABICHUS B
JHEPreTHKe.
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