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CTPYKTYPU3ALWA 3A[IAY NPVHATUSA PELIEHWN
B ABTOMATU3WPOBAHHbIX CUCTEMAX YNPABJIEHUS

e )
STRUCTURING DECISION PROBLEMS
IN AUTOMATED CONTROL SYSTEMS
OF MILITARY ASSIGNMENT
V. Tolstykh

Annotation

In order to increase the operational effect of acquisition system and
effectiveness of air strike countermeasure system the formalization of
description of means and targets within tasks for decision making was con—
sidered while identifying targets, evaluating "own" means status and exe—
cuting targets distribution strategy. All mentioned above is necessary for
structuring of those tasks and it's correct assignment as well as for possi—
bility of using automation facilities system during solving it.

Keywords: automated control systems of military assignment, decision
making, control object.
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uensx hopMMpOBaHWA OMTUMAaNbLHOrO0 BO3OENCTBUA

Ha 06bekT ynpasneHus (mog KoTopbiv Byaem noHU-

MaTb CuWIbl U CPEACTBa BO3OENCTBMA HA NPOTUBHUKA)
B ACY BH HeobxoammocTb npuHsaTus pewwexunn (MP) B ycno—
BMAX HEMOSIHOM MCXOQHOW nHdopMaumm 1 BbICTPOMEHSA—
wencsa obctaHoske. 3agada [P, BosHMKatoLasa npu ynpas—
MeHVN cunamm 1 CpeacTBaMy BO3OENCTBUA Ha NPOTUBHUKA,
SIBASIETCS CNOXHOW U MHOrOKPUTEPUanNbHOM, MpY 3TOM CyLLe—
CTBYIOT AOCTATOYHO pasBuTble MeTodbl MOAENMpoBaHUSA
06bEKTOB ynpaBneHns, NO3BONALUNE BbILENATb U peLlaTb
anemMeHTapHble 3apaqn [P, paccmaTpuBaemMble B AaHHOM
ctatbe. [lpegnonaraeTcs, 4T0 CnoxHble npoueccs! MNP moryT
6bITb cOCTaBNeHbI N3 aneMeHTapHbix [3,5].

B nutepatype [1, 2, 4] 3agaun P npefnctaBnsaioTCcA Kop—
TeXXxamu pasnnuyHom AnvHbl, ONpegensieMble CIIOXHOCTbI0 pe—
LIaeMon 3agadu, COCTOALLMMM N3 KIaccoB CBOWCTB cpefbl
MP n nx B3anmHbIX oTobpaxeHuin. B knaccu4eckon nocta—
HoBke [2] 3apadya NP npencrtasnsercs B Buae ABonku {w,
Orl1}, copgep:xallet MHOXECTBO anbTepHaTuB (@) 1 NpuHLMN
ontumanbHocTy (Of). Hannuve mHoXecTBa anbTepHaTuB
onpegenseT NpeacTaBeHne Leny B HEABHOM BUAe, YTO Npu—
BOOMT K 3apgade Bbibopa nydLlen anbTepHaTVBbl B COOTBET—
CTBUW C BblIOpaHHbIM MPUHLMNOM ONTUMaNbHOCTU. 3nemMeH—
TapHou 3apadyen MNP 6ynem cumtath Tpoiky {G, S, f}, roe G -
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BOEHHOI0 HA3HAYEHUA

Toncteix Bnagmup Bnagummposuy

CT. Hay4HbIV COTPYAHUIK,

BoerHas akagemus 'eHepanbHoro Litaba
BoopyxeHHbix Cun Poccuvickovt Pepepavymm

AHHOTaLMS

B 1HTepecax noBbILWEHNS 3EKTUBHOCTU (DYHKLIMOHUPOBAHIS CUCTEMI
00HapYXeHWst 1 NPOTUBOAEIACTBMS MACCUPOBAHHOMY aBUALIMOHHOMY yaa—
py (MAY) paccMoTpeH BOnpoc hopManii3aimi OnnucaHus Lieneii u CpeacTs
B 3aaa4ax npuHsTsg peteruid (MP) npu naeHTUKALAK Lieneii, onpeae—
TIEHAN COCTOSHUA "COBCTBEHHBIX" CPEACTB U CTPATErUM Lignepacnpeaene—
HUS, TaK KaK 310 HeoGX0AMMO [ns CTPYKTypU3auuu 3tux 3adad 1 npa-
BUMbHOM UX MOCTAHOBKE, @ TaKXe BO3MOXHOCTW WCMOMb30BAHMS KOM-—
MMEKCOB CPEICTB aBTOMATA3ALMIA NPOLIECCE PELLEHMS.

Kntoyesble crioBa:
ABTOMATM3NPOBAHHBIE CIUCTEMbI YTIPABNEHNs! BOBHHOIO HA3HAYeHNs!, Mph-—
HTIE PELLEHS, OGLEKT YNPaBNEHNS.

Lenb peLleHns 3aga4n, S — COBOKYMHOCTb CPEACTB A0CTU—
XeHwua uenu v f — npasuna nonb30BaHWA CpeAcTBaMm AOCTU—
XeHva uenu. Takoe npefcTaBneHVe OTpaxaeT CoaepXa-—
TenbHY NOCTAHOBKY M CMOBECHOE onucaHue 3apaqu. Onu-
caHve Lienv AorkHo coaepxaTs Bce TpeboBaHus, orpaHnye—
HVA 1 Opyrue ycnoBus, KOTOpble HE0BX0AMMO YHecTb B MPo—
uecce pelwleHuns. O4eHb BaXXHO MMETb B OMMCAHUMU MOMHbIN
nepedyeHb BCEX [OCTYMHbIX CPeACTB S, Tak Kak Hanu4une
CPe[CcTB ABNAETCA OCHOBOW ANS YCMNELIHOro AOCTUXKEHWS Lie—
nn. 3apadva [P BO3HMKaeT, KorAga HekoTopble 3NeMEHThI
TPOVKM He 3afaHbl Ny 3apaHbl He nonHocTbio [B]. Hawwe
BCero pewlatotcs 3apgaqv NP npy HeM3BecTHbIX Mpasunax
BblBopa CPedcTB M MOMb30BaHUA WMMK, NO3TOMY OCHOBHas
YacTb pabot no NP nocssLlaeTcs BbIABAEHWIO, MOAENMPOBa—
HVIO 1 MOCTPOEHWIO 3TUX NPaBun Npu y4acTum nuua, NpuHn-
matowero petuerve (JIMP). B nHTepecax nosbileHns adh—
thexkTmBHOCTM dhyHKUMoHMpoBaHua ACY BH  paccmotper
BONpoOC hopmManusaLmnm oN1McaHus Lienemn 1 CpeacTs B 3aaa—
Yax npuHaTua pewenui (MNP) npu onpegeneHnn cocToaHUs
obbekTa ynpaBneHuns, Tak Kak 3710 HeobxoanMMOo Ana CTPYKTY—
pv3aumm aTux 3a4ay U NpPaBuUnNbHON UX NOCTAHOBKE.

|_|pI/IMEM, 4YTO B ICXOOHOM MONOXeHnn y Hac nMeeTcHd Co—

[epxaTenbHoe crnoBecHoe onucaHue 3apaqm MNP. CTpykTy—
pv3aumio ByoeM cUMTaTh 3aKOHYEHHOW, KOraa Lenmu u cpep-
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CTBa UX AOCTMXeHMA 6y)J,yT npenctasneHbl B BUOe cpopmanvl—
30BaHHbIX NEepeMEeHHbIX 1 Mexay HUMU 6yp,eT yCTaHOBJIEHO
COOTBETCTBME, NOoKasbiBakoLlee, Kakme cpeactsa aJid Kakux
Lienewv MoryT unu JoXHbl BbITb NCMNOMb30BaHbI.

CTpyKTypn3auynto 384841 MOXHO YCrI0BHO Pa3fenuTb Ha
HECKOMbKO 3TarioB:

1. lNocTpoeHne HeCTPYKTYpMpOBaHHOM MOQENV B Mpo-—
cTpaHcTee cBoncTs cpedp! [P;

2. AHann3 namepumocTun ceoncTs cpedbl [MP;

3. CTpykTypr3aumsa CBONCTB, T.e. NPEACTaBNEHNE UX B BU—
fe nepemeHHbix cpefpl MP;

4. Ynopsigo4veHve 3Ha4veHun ceoncTs cpedbl [1P.

Ha nepBom 3Tane cTpouTcsi HECTPYKTYPUPOBaHHAaA Mo—
[Jenb 3ajayv B MpPOCTPaHCTBE CBOMCTB. [ns 3Toro nposo-—
OVTCA aHanuM3 CofAepXaTenbHOro onucaHua 3agaqu, B pe-—
3ynbTaTte 4Yero hOpMUPYOTCA MHOXECTBA MCMOSb3YEMbIX B
3apa4e CBOMNCTB Lienev n CPeacTs, U CTPOUTCA COOTBETCTBUE
() mexgy 3aTMMM MHOXXEeCTBaMMU:

INX-—a,

roe X — cesoncTea cpedcTs, G — CBOWCTBA LENw.

1

[ns Toro 4tobbl Bbina Bo3moxHa dropManmaaums 3ako—
HoB oTobpaxeHus (7], cBoncTBa X 1 G JomkHbl 6bITe Npen—
CTaBreHbl B U3Mepumon hopme.

Bcsikoe cBocTBO BblpaxaeTcAa MHOXXeCTBOM CBOUX NMpPO—
ABMNEHNN. ﬂﬂﬂ aHannsa naMepumMmocTm Heobxoanmo nyTem
qJI/ISI/I‘-lBCKOFO N MbICNEeHHOro aKkcnepumeHTa onpepenntb
¥ NepevncnnTb BCe NPoABNEHUA paccMaTprBaemMoro CBov—
CTBa, T.e. onpenennTb:

@)

CsowcTBO AiBNSAETCA anbTepHaTMBHbIM, ECI1 BCE ero npo—
ABNeHnA nonapHo HeECOBMECTUMbI. Takoe cBOMCTBO MOXET
BbITb NpeacTaBneHo NepemMeHHomn, 0bnacTtb 3Ha4eHU KOTo-
pov ABNAETCA MHOXECTBO anbTepHATUBHbIX NPOABIEHUN, T.€.

X:{x‘,xz,...,x",..,x”}. (3)

B matematuke nameprmMocTb CBA3bIBAETCA C 3aAaHNEM
Ha MHOXeCTBe nposBneHu HeoTpuuaTensHow (1), apauTne—
Hom (II) u moHoToHHOM (II) dhyHKUMK, a Takxe (IV) — egnHnubl
n3mMepeHus, ABNAIOLLIENCS, Kak 1 BCe maTeMaTnyeckme 06b—
eKTbl, naeanuaaumvei peansHo CyLLECTBYIOLLMX Mep B pearnb—
Hbix cucTemax [4]. [Ina onmcaHusa peanbHbIX CBOMCTB Cpefbl
NP ncnonb3yem Havbonee cnaboe NOHATUE Mepbl, ANA KOTO—
pon 06a3aTtensHbIM ABAAeTCs Tonbko ycnosue (IV), 4To thak—
TUYECKN COOTBETCTBYET TPeboBaHWIO anbTepHaTUBHOCTU
nposisneHun. CneposaTensHO, CBONCTBO ABNAETCH U3MEpPU—
MbIM, ECMN €r0 NPOSIBNEHNSA anbTEePHATUBHSI.

X :{xl,xz,...,xi,..,xh}.

MHoxecTBo nposiBneHun ceoncTs cpedbl [P 6yaem cun-—
TaTb MOMHbIM, ECAIM CBOWNCTBO B MPUHUMMNE HE MOXET UMETb
OPYrux, KpOMe MepeyrcrieHHbIX Unv NopoXaaemMblX Mo 3a-—
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AaHHOMY 3aKOHY, NPOABMNEHUN.

AnbTepHaTUBHOCTb MNPOSIBNEHUA CBUOETENbCTBYET O
CMNOXHOCTM CcBOWCTBAa. B aTom crnyyae npefctaBneHne BBuae
nepemMeHHon X peanus3yeTcsa Knaccudukaumen coBMECTU—
MbIX MPOSABEHWI, N paccMaTpuBaeTCsi COBMECTMMOCTb Kak
3KBMBANEHTHOCTb (E), T.e.

N ) J .
X—{x WX ey X0, X },

J_Jvi i j il.
X —{X1 3 Xy ey Xg Tyens X },

xs 'Ex/’; 8, =1T;;j=1L; %I, =h.

Kak Bngum, cnoxHoe CBOMCTBO MMEET CIOXHbIE 3Ha4Ye—
HUA, NpeacrtaBneHHble KrnaccamMmy COBMECTMMbIX NpoABne—
Huin. OTHOLLEHVE COBMECTUMOCTM SIBMieTCH Hambonee ToH—
KO 3KBNBANEHTHOCTbIO HA MHOXXECTBE MPOoABNeHUN. Vicxopsa
13 yCrnoBuU peLLaemMon 3afadn, MoXeT 6bITb 3apaHa bonee
rpyban aKBMBANEeHTHOCTb, KParH1M Cily4aem KOTOPOW ABns—
€TCA 3KBMBANEHTHOCTb BCEX MPOABIEHNN. Torpa ceovcTBO
BblpaXXaeTca AByxarnbTepHaTUBHOW NepeMeHHon:

0 1].

X:{x , X },
0 1 .
x' =@, x" ={x,%,0. X, %, }5

x,.Exl;izl,_h.

()

CoBMECTUMOCTb yKasblBaeT Ha TO, YTO MPOSIBIEHUs AB—
NAOTCA 3HAYEHUSIMU Pa3HbIX COCTaBMSANLIMX X; CMOXHOIo
cBoncTBa X. CocTaBnstoLme MoryT ObiTb BbIABMEHbI Yry6—
MEHHbIM aHaNM30M COAEepPXaTernbHOrQ ONUCaHWUs [aHHOro
cBOVCTBA (B acnekTe peLlaemoi 3apadun) Mero pasnoXeHn-
eM:

X={X.X,. .. X, X} (6)

CTpyKTypu3aums cBoMCTBa X OCYLLECTBASETCA NyTEM
pasnoXeHVs ero Ha N3MepuUMble COCTaBMSIOLLME W arper-
pOBaHVs 3TVX COCTaBRALLMX ([ecnv HeobxoamMmo) 06paTHO B
0QHYy NepemMeHHyto X, Tak Kak B BblpaxeHuu (6) cocTtaBnso—
Lme X; MOryT 0Ka3aTbCs M3MEPUMbIMU B PasnuyHbIX LLIKa—
nax, To eAMHCTBEHHO BO3MOXHbIM CMOCOO0M arpernpoBaHus
SBNAETCSA EKAPTOBO NPON3BEAEHUE:

X={X, =X, 5.5 X, x5 X,]} (7)

Ecnn coctasnsiowme B (6) npegcrtaBneHbl obnactamum
3HAYEHUI:

X={X =X« .« X *..xX}

To nepemMeHHas X 6yaeT MMeTb 061acTb 3HaYEHUIA:

(8)

_ 1 .2 J nl.
X—{x XXX },

i _fdi Ji il.
X —{xl‘,x22,...,x,. ,..,xk*},

|X|=Hni=n

1
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OtHolueHve nopsigka Ri=> onpepensieT B AeKapToBOM
MPOM3BEOEHNN YACTUYHbBIN NOPSAOK HA MHOXECTBE arpervi—
poBaHHbIX 3Ha4YeHnn {¥'}. Ecnu ycnosus 3anaun AonyckatoT
thakTopu3aLM0 3TUX 3HAYEHW, TO UX YMCNO COKPAaLLAETCS
[0 BENUYWHBI:

1X|=Zn —(k-1).

CootHowuenus (9) n (I0) cnpaBeanuBbl TONBKO NpY HEB—
3aMMOfeNcTBYIOLLMX cocTaBnaowmx X;. BaavmopencTsue
CBOVICTB OMPEAENseTCcs CyLLECTBOBAHEM OTHOLLEHUS MEeX—
[y CBOMCTBAMU UAN UX 3HAYEHUSAMW.

(10)

BsaumogencTBme 3Ha4eHWI CBONCTB BbIpaXaeTCs B TOM,
YTO NPUHATUE KaKMX—1MbBo 3HaYEHNIA OQHUM UMM HECKOMNbKM—
MW CBOWCTBaMMu OrpaHuYvBaeT B [eKapTOBOM Mpov3Bene—
HUM 06NacTV BO3MOXHbIX 3HAYEHWUA OPYrX COCTaBNSLLMX
csoncTB. [NprymHon aToro SBNAETCA HECOBMECTUMOCTb CO—
CTaBnAOLWMX 3Ha4YeHun x/ B HaBopax (9). Takve Habopb! ¥/
SIBNAOTCH HEBO3MOXHBIMU WU CKHOYaoTCs N3 obnacTu 3Ha—
YeHnn X.

BsanmopencTerne cocTaBnsaoLLmMX MOXET BbITb yCTAHOB—
NEHo Mpu yCnoBUW KX CPABHMMOCTU W OMPEAEendeTcs Kak
B3aMMHasa HepaBHoLEeHHOCTb X;. Ecnn Ha {X;} 3apaH nonHbIn
CTpOruin NopsaokK:

Ry = X,>X5> .. >X > > X,

(11)

3TO 3HA4UT, 4TO HA MHOXEeCTBe NopAaKoB Ri cyulecTsyeTt
OTHOLUEHME BKNHO4YEHNA:

RoR>S>.OR>..DOR,,

onpegenstoLLee, 4To R; rpybee R, n T.4. YNopspgodeHve
cocTaBnsAlLLmMx genaet bonee ToHKMM, No cpaBHeHuto ¢ (10)
NMOpsfoOK CTPYKTypu3auun nepemeHHon X. B npepenbHom
cny4ae oTHoLLeHve BkIYeHus (I2) npeBpalyaeTca B 0THO—
LIeHWe NPUHALIEXHOCTH:

R eR _e..eRe..eRIl.

|_|pl/l 3TOM Ha MHOXXEeCTBE COCTaBnAoLLNX XinTaHaBJ'II/I—
BaeTCcHd J'IeKCI/IKOFpanI/I‘-IECKI/IVI nopA[oKkK, 4To NpMBOANT K MO—
HOMY CTpOromMmy ynopapaoYeHuo ekKapTtoBa npomn3BeneHus
(9):

(12)

(13)

X' =xte =Xl - X" (14)

MpeanoxeHHbin o6WMA NOAXoL SBMNSETCA OCHOBOW
CTPYKTypU3auum onvcaHus Lenei n cpeacts. OgHako, cTe—
MeHb CNOXHOCTN U U3YYEHHOCTY CBOWCTB, UX POSib B peLuae—
MOV 3aJa4e 1 apyrve hakTopbl NOPOXAAoT Psd 0COBEHHOC—
TEMN CTPYKTYpU3aLmm.

CTpyKTypr3aums CPefcTB M BbIPaXEHUE WX CBOWCTB B
BWOE OHOV NEPEMEHHON NPUBOQMUT K MOCTPOEHNIO JOMYCTU—
MO0 MHOXECTBa arnbTepHaTWB X, BONPOCHLI AanbHEMNLLEro
COKpaLLeHNA 3TOr0 MHOXXECTBA C UCMOMNb30BaHWEM JOCTYMN—
HOW MHhOpMaLMK O NpaBunax Belbopa paccmaTpyBatoTCs B
[B]
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CornacHo MonoXeHuaM Teopun NpUHATUS peLueHun [B],
n3mMepuTenem Lenu aBnsaetca kputepuin. Ecnn uenn namepmn-
Mbl, TO OHV 1 ABMAKTCA NPAMbLIMU KpuTepusamu B 3agade NP,
CTpyKTyp13aums MHOXEeCTBa Lienesbix cBONCTB{ G;} Mo Bbi-
paxeHuam (6] — (14) npuBognT K NOCTPOEHUIO NPAMBIX KPU—
Tepues 3apa4u P. Bonee Toro, aTm Xe MeTOAOM MOXET
6bITb NOCTPOEH 1 ynopsafoYeH rmobaneHbin kputepuin G. MNpu
3TOM 3a CHEeT aHann3a B3aMOoAenCTBUIN YaCTHbIX KpUTEPU—
eB 1 UCKITHYEeHN HEBO3MOXHbIX HABOPOB NX 3HAYEHUA Co—
KpaLuaeTcs 06bem KpUTepransHOro NPOCTPaHCTBa.

Ynopsago4eHue kputepres 06nafaeT ogHOM BaXKHOM 0CO—
6eHHocTbi0. B 3apa4ye NP cpepcTtea oTobpaxatoTes Ha Lenu,
noaTomMy HeobxodMMO KX KOMIMIEKCHOe pPacCMOTPEeHuE C
y4eTom BCen nHhopmaLmmn 06 0ToBpaxeHun, MMeILLEENCS B
cofepxxaTtenbHomM onucaHuy 3aga4u. [Npu atom oTobpaxe-—
HMEe MOXEeT BblTb NMPEACcTaBNeHO Kak M3MepeHue CpencTs
(M3mepsiemoro MHOXXeCTBa) C MOMOLLbHO Lener (3TanoHHoOro
MHOXECTBa), @ peLleHVe 3aAa4m — Kak NOCTPOeHWE LLKanbl:

0:X—>G. (15)

B aTux ycnoBusix 0THOLLEHMS, CyLLEeCTBYOLLME Ha X, 0ToB—
paxarTcs B KpuTepmanbHoe NpocTpaHcTBa G 1 BAMAKOT Ha
ynopsifo4eHre Kputepres. 3T0 06bACHAETCA TEM, YTO TPyA—
HOCTb JOCTUXEHWSA TOF0 UM MHOMO KPUTEPUANbBHOMo 3HavYe—
Hus (Lenn) onpegensieTcsa HeobxoaMMbIM Anst 3Toro 06bemMom
CPencTB U MHTEHCMBHOCTBLIO WX MCMofnb3oBaHus. [Ons Toro
4TO6bI MEXAY ABYMSA 3HaqeHnamu g/ n g2 kpuTtepua G cyLuec—
TBOBano MHAYLMPOBaHHOE OTHOLLEHWE NOpsSAKa Ryg=>, He—
06x0a1MO, 4TOBbI MEXAY MHOXECTBAMU CBA3aHHbIX C HUMM
cBOVCTB X,/ 1 X, COOTBETCTBYIOLLWMMU CY>XEHVAMM [y U Iy
rpacimka cootBeTcTBMA (1) cyliecTBOBano OTHOLLEHME
BKITHOYEHNS:

X 20X, A o ,AdX e
g g xg xg !

eX - = g+ g? 16)
g2 n x,'gl xigz g g ’

OTtHoweHve Rye OOMUHUPYET Ha[ eCTeCTBEeHHbIM nopafn-—
KOM KpuUTepusa B Clly4ae nx HecoBnapeHus.

Mocne CTPyKTypM3aummn ynpasnsioLLmx BO3LENCTBUIA No—
Ny4aeTcs MHOXECTBO YrNpaBnsoLLyX NepeMeHHbIx (dopma—
NM30BaHHbIE [JOKYMEHTbI (Npukasbl) 60eBOM rOTOBHOCTH),
KOTOpbIE U ABAAOTCA OCHOBHbIMW KPUTEPUSMW KIaccudm—
KaLMm COCTOSIHUI.

OcobeHHoCTbHO 3aaa4 ynpaBneHna ABNAeTCA TO, YTO KpU—
TEPUN N COCTOAHME, KaK npaBuiio, ONCbIBaAOTCA ANCKPET—
HbIMWN HEMETPUHECKUMU NepemMeHHbIMW. 310 06bACHSETCA
Tem, 4TO Nepexon U3 0HOro Krnacca CocTosAHU B Apyron co—
npoBOXOaeTcAa Ka4eCTBEHHbIMU NUSMEHEHUAMUN (vnn yrposon
TakoBbIX) U ABNAETCH Ans obbekTa YH/KalbHbIM cobbiTveMm, B
TO BpemMd Kak Mmatematmn4eckaa Mmepa npmMmeHnma NcKno4m—
TenbHO ANs MaccoBbIXcobbimuin. B 3Tnx ycnoBuax npaswuno
NMPUHATUA pelleHnda  npencTaBnAaeTcAa B BAe OVMCKPETHOro
COO0TBETCTBUA.
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PECCMOTDEHHbIe B paGOTe 3Tanbl CTPYKTYpU3aunn ABna— OHn MOryT paccMaTpmnBaTbCA KakK 3KCMNEepPTHblE anropuTtMbl,
H0TCA HquOpMaJ'II/ISOBaHHbIMI/I TBOpPYECKMMK npouenypamMun. peanusyloLlye npensioxXeHHbn noaxoma.

JINTEPATYPA
1. bopucos A.H., Anekcees A.B., Kpymbepr 0.A. 1 ap. Mofenu npuHSTIS PeLUeHni Ha 0CHOBE NUHMBICTUHECKOI NepeMeHHoiA. Pura: 3uHartte, 1982. 256 ¢.
2. Makapos W.M., Buorpagckas T.M., Py6uunckuit A.A., Cokonos B.b. Teopus Bbiopa u npuHsTis peleruid. M. Hayka, 1982. 328 c.
3. Hooxunosa H.B., Mapkosu4 3.1. 06paboTka Tononoru4eckoii rpad — MoAeny 06beKTa 1 BblAENEHINE ANArHOCTAYECKOr0 ONTUMANbHOM MHOXECTBA NapaMeTpoB
(AOMNTOrPAM). Toc®AM - M1006789. M.: Toc. choHa anropuTmos 1 nporpamm, 1983. 150 c.
4. 03epHoii B.M. // Tpyabl VHcTuTyTa npobnem ynpaenewus. M.: MHcTutyT npo6nem ynpasnexns, 1974. Boin. 5. C. 3-15.
5. Ocuc 91.9. // ABTomaruka 1 BbiyncnnTensHas TexHuka. 1969. No 6. C. 44-50.
6. [pUHATUE PELLEHMIA NPI MHOMUX KPUTEPUSIX: NPELN0YTeHUs 1 3amelleHns / Moa ped. U.O. LaxHosa. M.: Paguo v caa3b, 1981. 560 c.

© B.B. Tonctbix, ( oficer.1978@mail.ru ), Xypran «CoBpemeHHasn Hayka: akTyanbHble Npobnemsl TEOPUM U MPaKTUKMY,

12-i FOPHONPOMbILIEHHBIA ®OPYM
4-6 oxTa0psa 2016, Mocksa, Poccus

MockBa
Hatanusa TapacoBa WpuHa l0xTnHa

Ten /®ake: +7 495 249 49 03 Ten : +44 (0)207 520 9341
moscow@minexforum.com admin@minexforum.com

Cepusi: EcrecTBeHHble u TexHnyeckme Hayku Ne 5 maii 2016 T. 51



