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Annomayus: loeviwenue s¢hdhexmugnocmu npoeKmuposanus UHGOPMAYUOHHON CUCHEMb] OP2AHUZAYUL 6
VCI06UAX HeonpedeleHHOCMU U PUCKA AGIAemMCca aKmydivhol 3adadvell. [{na peuienus 3a0ayu APUMeHAIOMCA
Memoobl meopul UCCIed08aHUsL ONEePayul.

Paspaboman  memod  npoekmuposanus UHGOPMAYUOHHBIX —cucmeMm 6 yciaosusx puckda. Memoo
NPOEKMUPOBAHU OCHOBAH HA PA3pabomKe HeAUHeHO MameMamuieckoil Mooeiu UHHOPMAYUOHHOT CUCTEMbL.
Dopmyaupyemcea 3adava yciognou onmumuzayuu. Onmumaivhoe pewtenue 3a0aqi onpeoeisiemcs Memooom
Jaepansca. CywHocms memoda Jlaepandica cocmoum 8 c8edeHult 3adaui ROUCKA VCI08HO20 IKCmMpeMyma
yenesoll (yHKYUU HA MHONCECmEe OONYCMUMBIX 3HAYeHUll K 3adaue 6Ge3ycroeHol ONMUMUIAYUU OYHKYUU.
Aneopumm memooa Jlazpansica ekniouaem mpu smana. Ha nepgom amane cocmasnsemesn yuxyus Jazpanca.
Ha emopom amane onpedensiomcs wacmuvle npoussoonvie. Ha mpemvem smane onpedensemcs yciogHbLL
IKCMPeMyM yHKyuu.

Memood Jlacpanoca nosgoasem nepeumu Om YCI0GHOU ORMUMUIAYUU K OE3VCI06HOU Oonmumuzayuu u
pacuupums cpedcmea peutenus 3aoaqu. Onpedenenue ONMUMATLHO20 NPOEKMA UHGOPMAYUOHHON CUCTEMb 8
VCI0BUAX PUCKA BbINOJHAENCA HA HpUMeEpe 2AA8HO20 YNPAGIeHUA COYUANLHOU 3aujumsbl HAaceneHus no
Kypeancrou obnracmu. Dopmupyemcst epynna npoexmos un@oOpMayuoHHou cucmemsl, 6KIIOYAIOWAS NAMb
sapuanmos. IDghgpexmugnocmu npoekmos UHGOPMAYUOHHBIX CUCMEM SGAAIOMCA CAVHAUHBIMU GEAUYUHAMU.
Mamemamuueckoe odcudanue u OUCREPCUS NPOEKMOG AGIAIOMC S U3ECMHBIMU GeIUYUHAMU. FHavenue cpednell
aphexmuenocmu epynnvl NPOEKNOE UHPOPMAYUOHHBIX CUCIEM 3a0aemcs NUYoM APUHUMAIOWUM peueHue.
Tpedyiomea onpederums QoAU  QUHAHCUPOBAHUS NPOEKMOE, MUHUMUIUPVIOWUX OUCNEPCUIo  NpPOEeKmos
ungpopmayuonnoti  cucmemsl. IIpusooumcea wHeauneunas Mmamemamuveckas Modenb U Onpedeniemcs
ONMUMANbHOE pEULERUE.

Hpumenenue paspabomannozo Mmenoda no360asem COKPAMUmMs  (QUHAHCOBbIE 3aMpamsl U CPOKU
NPOEKMUPOBANHUST UHDOPMAYUOHHBIX CUCTHEM 8 VCIO0GUSAX PUCKA U NOBbICUMb 0OOCHOBAHHOCHb NPUHUMACMBIX
peutenuii Ha Imane NPOEKMUPOCSAHUA.

Abstract: Increase of efficiency of designing of information system of the organization in conditions of
uncertainty and risk is an actual problem. Methods of the theory of research of operations are applied to the
decision of a problem.

The method of designing of information systems in conditions of risk is developed. The method of designing
is based on development of nonlinear mathematical model of information system. The problem of conditional
optimization is formulated. The optimum decision of a problem is defined by method of Lagrange. The essence of
method of Lagrange consists in data of a problem of search of a conditional extremum of criterion function on
set of admissible values to a problem of unconditional optimization of function. The algorithm of method of
Lagrange includes three stages. At the first stage function of Lagrange is made. At the second stage private
derivatives are defined. At the third stage the conditional extremum of function is defined.

Method of Lagrange allows to pass from conditional optimization to unconditional optimization and to
expand means of the decision of a problem. Definition of the optimum project of information system in
conditions of risk is carried out on an example of central administrative board of social protection of the
population on Kurgan region. The group of projects of the information system, including five variants is formed.
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Efficiency of projects of information systems are random variables. The population mean and a dispersion of
projects are known sizes. Value of average efficiency of group of projects of information systems is set by the
person making a decision. The shares of financing of the projects are required to define. The shares of financing
of the projects are minimized a dispersion of projects of information system. The nonlinear mathematical model

is resulted and the optimum decision is defined.

Application of the developed method allows to reduce financial expenses and terms of designing of
information systems in conditions of risk and to raise validity of accepted decisions at the design stage.

Knrwueevie cnoea: Hughopmayuonnas cucmema, HeluHelHoe NPoOSPAMMUPOSAHUE, MAMEMAMUYEcKasn
MoOelb, YCI08HbII IKCmpemym, memod Jlazpausica, yuxyus Jlazpansica, aizopumm, ORMUMANbHbIT HIAH,

npoepamma

Keywords: Information system, nonlinear programming, mathematical model, conditional extremum,
method of Lagrange, function of Lagrange, algorithm, the optimum plan, the program

Beenenue.

Ha coBpeMeHHOM 3Tame pa3BUTHsS 0OIIECTBO
XapaKTepH3yeTcs BHICOKMM YPOBHEM NPOHHKHOBEHHS
I[TOBM u Internet. [Ins obmena nudopmauuein Mexay
[0JIb30BATE/IAMH  TIPUMEHAIOTCA  BbIYHCIHUTEIbHBIC
cetd. CHCTEMBl KOMMYHHKAIMH W BBIYHCIHTEIbHBIC
ceTH obecreurBaroT TMOJIL30BATENAM HIMPOKHH HaGop
HH()OPMALHOHHO-BBIYHCIIHTEbHBIX YCIYI C J0CTY-
OM K JIOKaJbHBIM M YJAJE€HHBIM MAlUIHHHBIM
pecypcam, TexHonorusaMm u 0Oasam manueix [1] Ilo
nanaeiM  FOHECKO, B HacTosimee Bpems Gonee
MOJIOBUHBI 3aHATOrO HACETEHHsA Pa3BHTBIX CTpaH
IPUHUMAIOT Y4YyacTHEe B IIpoliecce IIPOM3BOJACTBA U
pacnpocTpaneHus uHGopmanmu [2].

ITpoekTHpoBanne HH(POPMALHMOHHBIX  CHCTEM
SIBJISIETCS BakKHOH 3a/1a4eii HA COBPEMEHHOM »JTare
pazButus obmectsa. [IpoexktupoBanne wunHpopma-
LMOHHBIX CHCTEM B YCJIOBHAX OIPEICICHHOCTH
paccmarpuBaniock B paborax [3, 4]. Peanbnbiit
npouecc IPOEKTHPOBAHUA HH(POPMALHOHHOH
CHCTEMBI [POMCXOAHMT B YCIOBHAX HEONpPEAeIeH-
HOocTH W pucka. [loBeimenue 3¢ ¢GeKTHBHOCTH
MPOEKTHPOBAHUS UH(OPMAI[HOHHOH CHUCTEMBI
OpraHH3allMK B YCIOBUSX HEOIIPEICJICHHOCTH U PUCKA
ABJIACTCH aKTyalbHOH 3ajaueil. Jlus pemenus 3anaun
MPUMEHSIOTCA  METOJbl  TEOPHH  HCCIIEAOBAHUs
oneparuii.

IMocranoska b3agauu

3apaua ¢opMynupyeTcsi CleAyIOIUM 00pasoM:
U3 yHhcaa GpupM, IPeAOCTABISIOMNX YCIYTH CIyTHH-
KkoBoro Internet na Tepputopuu P®, B ycnoBusx puc-
Ka TpeOyercs BbIOpars mpoBaiifiepa CIYTHUKOBOrO
Internet ¢ MHHHMAaTBHOH BeTWYHHOH AucnepcHn d¢-
(D)EKTHBHOCTH MNPOEKTOB HH(MOPMALHUOHHBIX CHCTEM
IIPH BBIIOJHEHUH OIPAHUYCHHH.

Pa3zpadoTka MaTeMaTHYEeCKOH MO/IeH

Jns pemieHus 3aauMd  MPUMEHSIOTCS  METObI
HETMHEHHOro MaTeMaTHYeCKOTO MPOrpaMMHPOBAHUS
[4 - 6].

lyers P={p1, p2,.... pp}=1{pj} - MHOX)ecTBO
MIPOEKTOB HHpOpPMALHOHHON CHUCTEMBI,
R={n ry,.,m}={r} - MHOXeCTBO 3} eKTHBHO-

cTell MPOEKTOB MHPOPMAIIHOHHON CHCTEMBI, {=1,1.

DddexTuBHOCTH F; - clydaiiHble HEKOPpPEeINpOBaH-

HBIC BCJINYHHBI. XapaKTepPICTI’II(I/[ C.IIy‘-laI‘;IHbIX

BEIMYUH 15 - MaTemaTuyeckoe oxujganue MR =my

u gucnepenst DR, :o-{.z apdeKkTHRHOCTEH MPOEKTOB
HH(OPMALMOHHBIX CHCTEM SBISIOTCS H3BECTHBIMU
BeTHUMHAMU. 3HaueHue cpeaHei d¢QpekTHBHOCTH
TPYNIBl TPOEKTOB HH(OPMALHOHHBIX CHCTEM MHlp
3ajaeTcs JIUIIOM IPUHUMAIONIUM pelIcHHE.

Ilycts X; - momu QuHAHCHpPOBAHHS MPOEKTOB

UH(bOPMAIMOHHON CHCTEMBI D), i = 1,1 ¢

n
0<X;=1 XX;=1.
i=1
HeobxonumMo onpeaenuTs ONTUMANBHBIA MPOEKT
HH(OPMALHOHHOH CHCTEMBI B YCIIOBUSIX PUCKA.
MartemaTtHdecKkas MOJCIbL 3aJlaud HEITHHEHHOTO
MPOrpaMMHPOBAaHHS UMEET BUJ

n
min Z=Y X! DR, (1)

i=1

MpH OTPaHUYECHHAX
n
2X; =1,
i=1

X;20,i=Ln

rae X; - nosns QUHAHCHPOBAHHA [ MPOEKTA;

n

> X; MR, =m

i p?
i=1

DR; - nucniepenst 5ppeKTHBHOCTH [ MPOEKTa;

MR; - marematnueckoe oxunanue dQdexTus-
HOCTH [ TIPOEKTa;

myp - cpeanss 5QQOEKTHBHOCTD IPYIIIbI IIPOCKTOB;

i - Homep npoexTa, i =1,n;

1 - KOJNYECTBO MPOCKTOB.

OnTumanbHOe pemieHHe (YCIOBHBI IKCTPEMYM)
ompeenserca Meroaom Jlarpamska [7 - 9].

Heobxonumoe ycmoBue skcTpeMyMa CBOAMUTCA K
CYIIECTBOBAHHIO CHCTEMBI YPaBHEHHH.
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o _o &, 00,
ox; 0x; o 0x,

k .
a_L:fi_Zg,.a&:o )
ox, 0x, ] ! ox,
oL
—=ph - Xpseens Xy ) =0
o4, 1o x )
oL
E=bm —qom(xl,...,xn )=0

¥ TIO3BOJSICT OMPE/ICINUTh HEH3BECTHBIC BEIHUHHBI
XiseesXys Ay Ay i=Ln,, k<n [10-12].
JlocTaTouHOE YCIIOBHE 3KCTpEMyMa I103BOJISET
OMpe/eNuTh CTALHOHAPHYI TOYKY B  KOTOpOIi
Gyskuus  f(X[,....,X;;)  JOCTHTAET  YCIOBHOTO

JKCTpEMYyMa. DyHKUMUA f(X]s..., X ) UMEET B

CTAlMOHAPHOH  Touke  ( X|,..., X, /'L],...,/lk)

" 2 g
yenopubiit Makcumym, ecnin d - L < (0, u ycnopHbiit

MHHHUMYM, €CIH d2L> 0 113, 14. 15].

Ha npumepe rinaBHOro yIpapjeHHs COLHAILHON
3amuThl HaceneHnus no Kypranckoi obnactu onpene-
JIAETCS ONTHUMAJBHBIH TPOCKT MH(OPMAIMOHHOMN CH-
CTEMBI B YCIOBHSIX pHucka. OOBIABIsSEM MCKOMBIE Te-
peMeHHble M OINpeAe/IseM ONTHMAaJIbHOE peLIeHHe
MaTreMaTHYeCKOH MoaenHd HH(POPMALHOHHOH CHCTe-
MBL

Mycts X

Skydsl, X2 — nons dunancuposanus npoexra Tpu-

— fons (MHAHCUPOBAHUA TPOEKTA

konop Unrepner, X3 — nons (puHancupoBaHus mpo-
exta Open Sky, X4 — nonst QuHAHCHPOBAHUS! TIPOEK-

ta LanSat, X5 noas gunancuposanus GxSAT.
ITpoekTbl MHPOPMALMOHHOH CHCTEMBI HMEIOT

3 (peKTHBHOCTH R = {n,m.r,r rsy={r} -
(heKTHBHOCTH NPOEKTOB HH(OPMALMOHHOH CHCTEMBI
Fi - ciydailHele HEKOpPPEIMPOBAHHBIC BEITHYHHBI.
XapakTepucTHKH Fi IPHBECHBI B Tabx. 1.

Tabnuua 1. XapakTepucTHKH CydaHHbIX BEJIMYUH Fj

[Ipoekr ri M ri o]

1 | Skydsl ri 15 5
Tpukonop

. Hutepuet . 1 :

3 | Open Sky r3 20 8

4 | LanSat r4 16 6

5 | GxSAT rs 12 4
3naueHue cpenHedl A(PHEKTHBHOCTH  TPYMITBI

NPOEKTOB Mp =11.

Maremarudeckas MOJeIb BEIOOpA ONTHMATLHOTO
npoekra HHMOPMALMOHHONH CHCTEMBI 3alIMLIETCS B
BHJIE:

MHHHMH3HPOBATh

Z=25X2+9X2+64X2+36X2+16Xx2 (3)
IIPH OIPaHHYEHHAX
X1+X2+X3+X4+X5 =1
15X, +10X, +20X; +16X, +12X5 =11

Xy Xy, Ko, Kop, Xz

Pemenne 3apaumn

ANTOpUTM pELICHUS 33a4l ONTHMU3ALHKE METO-
JI0M MHOKuUTenei Jlarpanka BKIFOYAET 2Tarbl.

Dran 1. Onpexnensiercs ¢pynkuns Jlarpamxa:

L Rysmissipdppity = FOR wes®es

k
'!"’ Z)L_][b] _wj(xl,...,xn)]
j=2
Oran 2. OnpenensroTcs CTallMOHAPHBIE TOYKH
¢yukuun Jlarpanska. 13 CHCTEMBI ypaBHEHHI.

L 0 &, 00y .
ox;  Ox; i i

oL
0,
Ortan 3. OnpenensroTcs YCIOBHBIE YKCTPEMYMBI
(GyHKUUH. - cTauuoHapHble ToukH (ynkiuy Jlarpan-

ka, B KOTOPHIX (yHKIMS [ HMEEeT YyCIOBHBIE
IKcTpeMyMsl [4, 5, 16].

=bj_§0j(x1’“-’xn)=0’j:19_k

[Ipeobpasyem (3) k Buay

MHHUMH3HUPOBATh
Z=25X2+9X2+64X3+36X2+16X2 (4)
MPH OrPaHHYEHHAX

11-(15X,-10X, -20X;-16X, -12X5)=0

CocrapnsieM QyHKIMIO Jlarpamka ¥ HaXoauM
HCO6XOI[PIMOE YCJIOBHE DKCTPEMYyMa, NPEACTaBUMOC
CHCTEMOH ypaBHEHHUH:

oX

1
OL

2 —18X,-4,~104,=0

X 1 )
X 5

JOL

—=T2X,-4,-164,=0

6X4 4 1 ;l’Z

oX

5
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1
6
§7L=—(15X1+10X2+20X3+ ©)
2
+16X, +12X5-11)=0
Orcrona
¥ =)Ll+152Q X =)L1+102Q
' 50 = 18
g JAT20h o A+164 ™
17 128 T* 7
x. - At12
> 32

[Moncrasus Bepaxenus X; B (6), noiaydaem

CHCTEMY YpaBHEHHUI

0.25702, +3.06184, =2
{3.2]81/1] +33.56224, =22
A1 =0.1918, A7 =0.6371u u3 (7)
X, ~0.18,X, ~0.35 X5 ~0.10

Otkyna

ITpoext Tpuxonop Wurepuet HMEET
MakcuMaibHylo aomo (Guuancuposanus X2 =0.35 .
ITpoexr Open Sky wumeeTr MHHHMAIBHYIO JOIIIO
¢punancuposanuss X3 =0.10 . Jucnepcus NpoeKkToB

uHpOpMaUHOHHOI cuctembl Z=4.0825.

Pe3yabTaThl HeC/IeJOBAHUS

Pe3ynbpTarhl NpoBeIEHHBIX HUCCIEIOBAHUN MO3BO-
JIMIIH C/AENATh CIIEAYIOLIHE BHIBObI.

1. PaspaGorana HenuHeHHas MaTeMaTHYCCKas
MO/IeTTh BBIOOpPAa ONTHMANBHOTO TMPOEKTa HH(OpMa-
LHOHHON CHCTEMBI B YCJIOBHIX PHCKA.

2. OnTumanbHOE pelIeHHe HEJIMHEHHOH MaTema-
THYECKOH MOJIENTN onpe/ensieTcst MerooM Jlarpamka.

3. PaszpaboraHHblit  MeToJ  OmpeeleHHUs
3 heKTHBHOrO MpoeKkTa WHPOPMAIMOHHOH CHCTEMBI
B YCIOBHSX PUCKa, M03BOJISET CHH3UTL (DHHAHCOBLIE
U3ACPAKKM W BPEMEHHBIC 3aTpaTbl Ha  JTane
MPOEKTHPOBAHUS  WH()OPMAIMOHHBIX  CHUCTEM U
MOBBICHTh 000CHOBAHHOCTh MIPUHHMAEMBIX PEIICHHIA.

4. PesynbTaTs paboTsI MOTYT OBITH
HCIIOJIL30BAHEI B IPOEKTHPOBAHHH HH(POPMALHOHHBIX

CUCTEM H ,H,aJ'IbHEI‘;ILUI/IX HUCCICA0BaHUAX.
X, ~0.13, X5 ~0.24

Hckomblit MuaumyMm (4) Z=4.0825.
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