BoeHHO-TeXHMYECKas NoUTUKA

K.B. TonybatHukoB

MeToauueckuii noaxopn, K BbIGOpy UCTOUHMKOB MHGOPMaLUU ANS HAMOJTHEHUS
CUCTEM UCXOAHDBIX AAHHDBIX, UCMO/Mb3YEMbIX NPU NIAHMPOBAHUMU PA3BUTUSA
CUCTEMbI BOOPY)XEHUS

B cmamee paccmampugaemcs nodxod K 8bI60py UCMOYHUKO8 UHGOpMayuu, Ucnois3yemMbix npu naa-
HUpOBaHuUU paseumusi cucmemsi 80opyxeHus. [looxod obecneqyusaem mpebyemyo 00CmMosepHOCMb OAH-
HbIX NpU MUHUMGA/bHBIX 30MPamax Ha UcCno/b308AHUE UCMOYHUKO8 3MuUX OGHHbLIX U 8Kao4aem 0ea
cnocoba pewerus 3aoa4qu. llepewili cnocob xapakmepusyemcsi cgoeli npocmomoul U onepamusHoCMesHo,
OH N0380/15iemM HA OCHOBAHUU NPOCMbIX NPABUJ 8616pamMs 0onycmuMsili 8apUAHM COBOKYNHOCMU OAHHbIX
U UX UCmMoYHUKo8. Bmopoli - 6onee cnomHbIl u mpebyem npumeHeHue Cneyuanu3uposaHHsIX NPo2pamm,
peanusyruux Memoosl JUHEUH020 Npo2paMMUposaHus. [Ipu 3mom oH No380s15em noJy4umes oNmMuMans-
HYH COBOKYNHOCMb OaHHbLIX NPU MUHUMYMe CMOUMOCMU UX UCNOb308aHUS. BMecme ¢ mem pewieHue, no-
Jly4eHHOoe C UCNO/b308AHUEM NepBo2o cnocobad, Mowem UCno/b308amMbCs 80 8MOPOM OISl CHUMEHUS 8bl-
yucaumensbHol CI0MHOCMU 3ada4u.

Mpv NNaHMPOBAHMM PA3BUTUS CUCTEMbI BOOPYXXEHUS pa3pabaTbiBalOTCS COOTBETCTBYOLLME MIAHbI
M NnporpaMMbl MeponpusTui no passutmio BBCT coBMeCTHO € NOAroTOBKOW HEOBXOAMMBIX MCXOAHbIX
AaHHbIX [1]. C6op AaHHbIX OCYLWEeCTBASETCS NO 3apaHee BblABMHYTbIM TPebOBaHUAM (MepeyeHb OaH-
HbIX, GOpMaT U CPOK NpeacTaBaeHus, CTeneHb COrNacoBaHHOCTM Mexay cobor u T. 4.). OgHMM 13 Ta-
KX TpeBOBaHUM K UCXOAHBIM AaHHbIM SBNSETCS MPaKTUYeCKas BO3MOXHOCTb UX MOyYeHus U, Cnefo-
BaTe/IbHO, AOCTYMHOCTb UCTOYHMKOB TpebyeMor nHpopmMaumn. MNonyyeHre 3anpalimMBaeMbiX AaHHbIX
TpebyeT onpeaeneHHbIX 3aTpaT B 3aBUCMMOCTU OT UCMOJIb30BAHMS TEX MU UHBIX MCTOYHMKOB MHPOP -
Maumu. TpebyemMble AaHHbIe MOTYT COAEPXaTbCs KakK B OAHOM, TaK M HECKOMbKMX UCTOYHMKAX MHOp-
mMauun. MNpu 3TOM B KauecTBe MCTOYHWMKOB MOTYT BbICTYNaTb pe3ynbTaTbl, NOyYyaeMble Npu NpoBeae -
HWUW CNeLManbHbIX MEPONPUATUIA, MOLENNPOBAHNS, SIKCNEPUMEHTOB, UCMbITAHWUIA U T. M.

Hanuune pasnnyHbIX MCTOYHMKOB AAHHbIX MOPOXAAeT npobnemMy MX paumoHanbHOro Bbibopa.
C y4yeTOM pasnMyHOM CTOMMOCTU UX MCMONb30BAHUS U HANMYMS B HUX OWNOOK 3a4aya NpuHMMaeT on-
TUMM3AUMOHHbIM XapakTep. Llenbio pelueHns Takon 3aaaum 9BASETCS CHUXEHUE 3aTpaT Ha MoyyeHue
HEOBX0AMMbIX MCXOAHbIX AAHHbIX TpebyeMon AOCTOBEPHOCTU, YTO B YC/IOBUSAX OFPAaHUYEHHbIX pecyp-
COB SIBNISIETCSI HEMPOCTOM M aKTyaNbHOM 3adayen. B HacToswen ctaTbe paccMaTpuBaeTcsl MeToaumye-
CKMM NOAXOL K pPeLUeHNI0 AaHHOKW 3a4aun.

PaccmMoTpmM BepbanbHyt0 NOCTAHOBKY 3agaun. [1peanonoxmM, Yto M3BeCTHbl NepevyeHb MCTOYHMKOB
nHdopMaLmMM U NpefocTaBNsSeMble UMW AaHHble. byaeM cuutaTh, YTO AAHHbIE NPeacTaBAeHbl MHOXe-
CTBOM MApAMETPOB, KAXXAbIM M3 KOTOPbIX NpeactaBnsieT coboi Heku HepenuMmbli 610K MHPOpMaumu,
NN eguHnLen MHGopmaumm. Ing Kaxkaoro napamMeTpa M3BeCcTHa CTOMMOCTb ero nonyvyeHns C 1 TO4YHOCTb,
XapaKTepu3yemas BEMYMHOM CpefHeKBaapaTnieckoro oTkioHeHus (CKO) O norpelwHocTv ero oueHkM.
CTOMMOCTM U MNOrpeLiHOCTM OLEHKM MAapaMeTPOB Pas/MYHbIX MCTOYHWMKOB pa3nuuarotcs. Tpebyemas
TOYHOCTb BbIOOPKM NapaMeTpoB MOXET ObITb 331aHA BENMUYMHOW CpefHeN ANCNepCmMmM OLEHKM OQHOrO na-
pameTpa. HeobxoanMo BbIOpaTh TakMe UCTOUYHUKKU UM NPEefOCTaBsSEMblEe UMW NAPAMETPbl, CPEaHAN AUC-
nepcus KOTOPbIX He MPEBbLICUT 33aHHYI0, @ CyMMapHas CTOMMOCTb UX MOAyYeHUs ByaeT MUHUMAbHOW.

PaccMOTpuM MaTeMaTUYeCcKyto NOCTaHOBKY 3a4auu.

[ycTb MMeeTCcs N He3aBUCUMBbIX UCTOYHMKOB MHPOPMALMK, KAXKAbIA U3 KOTOPbIX NpenocTaBnser
N. napametpos ¢ norpewHoctamm ouerkn 9, (i=1,n, IZTN,). N3BecTHa CTOMMOCTb C-j nony-

!
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4yeHus j-ro napameTpa ot i-ro uctouHuka. Obwee yncno Tpebyembix napametpos coctasnset N. Kax-
[bl NAapaMeTp COAEPXKMUTCA NO KparnHen Mepe B OAHOM U3 UCTOYHMKOB.

Beenem nepemMeHHylo Z; Takylo, 4To Z,.j=1 , €C/I1 U3 i-T0 UCTOYHMKA BbIbMpaeTca j-iM napaMeTp u
z,=0, ecnu oH He BbiGUpaeTCs.

n
Torpa C:Z C,./.zl./. - CyMMapHble 3aTpaTtbl Ha nonyyeHue uHdopmauum no N napamerpam,

i=1 j=1
n

Nﬁ
S>30,
p=iztizt

N
2
BbIGOPKM, D,j=a,j.

- CpeaHaqa gucnepcua norpewHoCcTM oueHkKM oaHoro napamMeTpa m3 nonyquHoﬁ

TpebyeTcs onpenenvTb MaTpuULy ZZ[ZU}HXN , z,j:[O,l} , 06ecneymBaioLLyo

n N,
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z D.z.
e E e L A 4
D(/\/):’-“-;V <D, @

A~

roe D - 3apaHHag cpefHsas aMcnepcus NOrpeLwHoCcT OLEeHKM OAHOro napaMeTpa B BbiIGOpKe.

3agaum (1) c ycnousimu (2)-(4) oTHOCKUTCS K Knaccy 3afay AMCKPETHOro LEenovyMCcieHHoro npo-
rPaMMMPOBaHUS, peLueHne KOTOpPbIX TpebyeT MCNob30BaHMS CNeuuann3MpoBaHHbIX BblUMCIUTENb-
HbIX MPOrpaMM U pecypCoB.

MpvMeHeHne pecypcoeMKUX BbIYMCIEHUI NS NONYyYEHUS OPUEHTUPOBOYHONO peLleHuns Ha Npak-
TUKe He BCeraa onpaBAaHHO, MO3TOMY MX MOXHO 3aMeHUTb 6onee NpoCTbiM METOA0M, MO3BONSOWNM
paccyMTaTh KBa3MONTUManbHOE (BoNyCcTMMOoe) pelwenue [2, 3]. lNonyyeHHoe pelueHne MOXEeT BbITb UC-
MoNb30BaHO B KayecTBe OMOPHOro B 3ajaye JIMHEWHOro NporpaMMmUpoBaHus, ecnm TpebyeTcs TouHoe
peweHue. Ha npumepe Huxe nokaxeM oba pewweHus. [pn 3TOM OTHOCUTENbHASA NOrPELUHOCTb A0MY-
CTUMOrO M ONTUMANbHbIX PeLIeHU COCTaBUT MeHee 5%, YTO BMOMHE NpUeMIEMO A1 NPaKTUYEeCKUX
3apau.

AnropuT™ NoMcKa onopHOro peLueHus

Ilns noncka LonycTMMOro peLueHnst UCNonb3yeM MeTo, OCHOBaHHbIM Ha NpoLeaype nocienoBatesb-
HOro Bblbopa napbl {UCTOYHMK, NapaMeTp} Ha ocHose npasun [daHumra [2]. B aaHHOM 3apaye mx Tpu:

1) BbIGOp Mapbl C MMHMMANbHOM AMCNEpPCHENR NapamMeTpa;

2) BbI6GOP Napbl C MMHMMAJIbHOM CTOMMOCTbIO NMapaMeTpa;

3) BbIOOP Napbl C MMHMMaNbHbIM NPOM3BEAEHMEM CTOMMOCTU MapaMeTpa Ha ero AUCNepCuio.

Mocne Bbibopa ouyepenHOM Napbl BHE 3aBUCMMOCTM OT MCMOJSIb3YEMOrO MpaBuia MpPOU3BOAUTCS
nposepka ycnosus (4). Ecnn ycnosue BoinonHseTcs, To napa AobasnseTcs B pelleHne, a BbIOpaHHbIN
napaMeTp UCKYAETCS U3 AANbHENLLErO PaCCMOTPEHMUSI.
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PeweHune 3apaun (1)-(4) c npumeHenneM npasun JaHuura nokaxkem Ha npumepe.

MNyctb TpebyeTtcs 9 napameTpos. MMeeTcs 4 uctodyHmMka MHbopMauuu. Kaxabii napameTp coaep-
XUTCH XOTA Bbl B ABYX UCTOYHMKAX, T. K. €CIM NMapaMeTp NpeacTaBieH TObKO B OAHOM UCTOYHUKE, TO
OH BbIGMPAETCA MO YMOMYAHUIO U HE Yy4acTBYeT B ONTUMM3ALUMK.

[ns Kax[oro UCTOYHMKA UMETCS CBeAEHMS N0 CTOMMOCTU U AMCNepCUM NapaMeTpoB, YKa3aHHbIX
B YC/IOBHbIX eamnHuuax (tabnuua 1). 3HayeHus {0;1} aueek ctonbua «Hanuume» ykasbiBalOT Hannuune
(1) unn otcytcreme (0) napaMeTpa y UCTOUHUKA. 334aHHAN CpeaHss AUCNepcus NOrpewHoCTU OLEHKM
O4HOro napameTpa paBHa D=0,0225 (CKO=0,15).

Tabnuua 1 - McxogHble gaHHbIe NpuMepa

N2 n/n MCTOYHMK MapameTtp Hanuuune Oucnepcus CroumocTb
1 1 1 0 0,0000 0
2 1 2 1 0,0081 225
3 1 3 1 0,0036 2160
4 1 4 1 0,0400 1200
5 1 5 1 0,0100 600
6 1 6 0 0,0000 0
7 1 7 1 0,0256 960
8 1 8 0 0,0000 0
9 1 9 1 0,0400 1200

10 2 1 1 0,0001 1500
11 2 2 1 0,0196 154
12 2 3 1 0,0100 1800
13 2 4 0 0,0000 0
14 2 5 0 0,0000 0
15 2 6 1 0,0900 900
16 2 7 0 0,0000 0
17 2 8 1 0,0400 1000
18 2 9 1 0,0529 920
19 3 1 0 0,0000 0
20 3 2 0 0,0000 0
21 3 3 1 0,0400 1600
22 3 4 1 0,0169 1300
23 3 5 1 0,0225 300
24 3 6 0 0,0000 0
25 3 7 1 0,0289 714
26 3 8 1 0,0225 1350
27 3 9 0 0,0000 0
28 4 1 1 0,0025 430
29 4 2 1 0,0064 288
30 4 3 0 0,0000 0
31 4 4 0 0,0000 0
32 4 5 1 0,0144 480
33 4 6 1 0,0144 1680
34 4 7 1 0,0196 490
35 4 8 0 0,0000 0
36 4 9 1 0,0900 630

Pewnm 3aaa4y ¢ ©CNonb3oBaHMEM NEPBOro Npasuna Bbibopa NapamMeTpoB, B KOTOPOM NOCNeNo-
BaTe/IbHO BbIOMPAIOTCA NapaMeTpbl C MUHMMAbHOM Ancnepcuen.
MaTtemaTnyecku Takoe NpasBuio MOXET BbiTb 3aMMCaHO Kak:
(/‘ ) )=argmin[DU} , (5)

[ feN
{i€n,jEN |
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roe {/€n,j €N, } - mHOXecTBO nap {napameTp, UCTOYHMK].

[lns BbIBPaHHbIX paHee NapaMeTpoB M j -ro napameTpa j -ro MCTOYHMKA PacCuMTbIBAETCS 3Ha-
YyeHue cpegHen AMcnepcun NorpewHoCTM OueHKM napameTpa (6).

EC/M BbIYMCIIEHHOE 3HAYeHMe He Bbille 3a4aHHOro, To napa { j,i } mobasnseTca B pelieHue, a
BbIOpPaHHbLIM NapaMeTp MCKNKYAETCs U3 JaNbHEeMWero pacCMOTPEHUs B APYrMX MCTOYHMKax. Ctou-
MOCTb NapameTpa A06aBnseTcs K CTOMMOCTU Ye OTOBpaHHbIX MapaMeTpoB.

ECAW BbIUMCNIEHHOE 3HAYEHME BbIlE 33AaHHOrO, TO j -/ napaMeTp U3 | -ro UCTOYHWKA He BbIGU-
paeTcs U 13 AaNbHENLLEro paCCMOTPEHUS HE UCKNOYAETCS.

MNpouenypa BbibOpa 3aBeplaetcs npu Habope N TpebyeMbix napameTpoB (7) 1MbO Npu NOAHOM

nepebope LaHHbIX.
P

Zk: l D,z,

D= "=1k’=1p <D, (6)
ZZ

ZZ (7)

i=1j

=

rae k — KONMYeCTBO yxe BbIBpaHHbIX UCTOUHMKOB, i€k, j°EP, , k<n;
P. - xonuuecTBo BbIGPaHHbIX MAPAMETPOB /-r0 UCTOYHMKA AdHHbIX, P,<N, ;

!

~

D - paccunTbiBaeMas no BbIOpaHHbIM NapamMeTpam CpeaHas AUCNepcus MOrpeLlHOCTU OLLeHKM
OHOro napameTpa;
D - 3aaHHas CpeaHss AMCNepcust NOrpeLIHOCTY OLEHKU OLHOrO napaMeTpa.

JTanbl BblYMCNEHUS NPeAcTaBUM C MCNOMb30BaHMEM Tabnuubl 2, NpeaBapuTeNbHO MCKIOYMB
CTPOKM C OTCYTCTBYHOLMMM MapamMeTpamu. B cOOTBETCTBMM C NPUMEHSIEMbIM MPaBUIOM OTCOPTUPYEM
[aHHble Mo 5 u 2 ctonbuam no Bo3pactaHuio. Takum 06pa3oM, ABUrasiCb MO CTPOKAM CBEPXY BHM3, aB-
TOMaTM4YecKu BbiIbMpaeTcs napaMeTp C MMHUMANbHOM AUCNepCcuen.

HaunHasa ¢ napameTpa nepBoi CTpPOKM NPOBePSOTCS ycnoBus (6) u (7). ECin oHKM BbINOAHAIOTCS, TO
napameTp nomevaeTca B CTonbue 6 Kak BblIOpaHHbIM (MPOCTABASETCS €AMHULA), CTPOKA OKPaLLUMBAET-
cq, B cTonbew, 7 3aHOCMTCS paccuuTbiBaeMas CpefHas AMcnepcus MorpeLuHoCcTy D, 8 cronbe, 8 -
CyMMapHasl CTOMMOCTb BbiOpaHHbIX NnapamMeTpoB C. BbibpaHHbI NapamMeTp UCKIYAETCS U3 fasibHEN-
wero paccMotperus. CTpokm Tabnuupl, copepalme 3TOT napameTp, nponyckatrcs. [TponssoauTca
nepexop K cieayrolLen ctpoke u npoeepsetca ycnosue (7). ECin OHO He BbINONHSAETCS, TO 3TO O3HaYa-
€T, uTo TpebyeMble NapaMeTpbl y>xe 0TOOPaHbl U peLleHne NoayveHo.

[lns BTOpOro M Mocnefylowmx napamMmeTpoB CPefHAs AUCTEPCUS MOrPElHOCTM D MOXeT BbiTb
BblYMC/IEHA MO popmyne: _

~ _[D+D,, g
T ®

Mcnonb3oBaHWe TakoW 3aBUCMMOCTM NO3BOJISIET HE NEePecYnTbiBaTb CPEAHIo ancnepcuto (6) 3a-
HOBO Npu BbIBOpe HOBOro NapameTpa.

Paccumtas D, nposepsieM ycnosue (6). Ecm ycnoeue He BbinonHsAeTCS, TO NapameTp He Bblibupa-
€TCa M MpOU3BOAMUTCS nepexon K cnenywuen crpoke. MNocne otbopa Bcex Tpebyembix napaMeTpoB
nmbo nepebopa BCeX CTPOK MONYYEHHblE pacyeTHble 3HAYeHWs CpefHen AMCnepCcMu NOrpeLuHOCTU
OLEHKM U CTOMMOCTU ABNSKOTCS pe3ynbTaTaMu pelieHus. [Npu 3TOM KOAnyecTBo BblIOpaHHbIX NapaMer-
POB MOXET 0Ka3aTbCsl MeHblue TpebyeMoro, B 3TOM c/lyyae BbIOMPaOTCs HegoCTarowme napaMeTpsl C
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MWUHUMaNbHON gucnepcuen. Ecnu ycnosue (6) BbINOMHAETCS, TO NONYYEHO OKOHYATENbHOE peLleHue,
€C/I1 HeT, TO 33Jia4a C UCNONb30BaHWEM BbIDpPAHHOMO NpaBMIa He peLlaeTcs.

Tabnuua 2 - Pewenue npnMepa 3aanayvu C UCnonb3oBaHNEM 1-ro npasuna

—~

N2 n/n NcTouHmk | MapameTp Oucnepcus | CroumocTb Bbibop D C
1 2 1 0,0001 1500 1 0,0001 1500
2 4 1 0,0025 430
3 1 3 0,0036 2160 1 0,00185 3660
4 4 2 0,0064 288 1 0,003367 3948
5 1 2 0,0081 225
6 2 3 0,0100 1800
7 1 5 0,0100 600 1 0,005025 4548
8 4 5 0,0144 480
9 4 6 0,0144 1680 1 0,0069 6228
10 3 4 0,0169 1300 1 0,008567 7528
11 2 2 0,0196 154
12 4 7 0,0196 490 1 0,010143 8018
13 3 5 0,0225 300
14 3 8 0,0225 1350 1 0,011688 9368
15 1 7 0,0256 960
16 3 7 0,0289 714
17 3 3 0,0400 1600
18 1 4 0,0400 1200
19 2 8 0,0400 1000
20 1 9 0,0400 1200 1 0,014833 10568
21 2 9 0,0529 920
22 2 6 0,0900 900
23 4 9 0,0900 630

[na npeacraBaeHHbIX AaHHbIX NOMYyYeHbl Ceaytolme pesynbraThl: 5:0,0148 , C(P)=10568y.e.

Takum obpasom, BbibpaB napameTpbl 3, 5 1 9 n3 nepBoro UCTouHMKa, 1- napameTp M3 BTOPOro
UCTOYHMKA, 4-11 1 8- NnapaMeTpbl U3 TPETbEro UCTOUYHWMKA, 2-1, 6-1, 7- MapaMeTpbl U3 YEeTBEPTOro UC-
TOYHMKA, Nony4ymMM obuyto ctommocTtb B 10568 vy.e., a paccumtaHHas cpenHas guMcnepcms norpeLHo-
CTU OLLeHKM byaeT MmeHbLle 3aaaHHon: 0,0148<0,0225.

Pewnm 3apa4vy ¢ UICNONb30BAHUEM BTOPOro M TPETbEro npasuil.

JTanbl BbIYMUCIEHUI AHANOTMYHbI PacCMOTpeHHbIM. OTiMyMe COCTOUT B COPTUPOBKE MCXOAHbIX
[AAHHbIX N0 ApyruM ctonbuam Tabnumubl.

CpaBHuMM nonyyeHHble pe3ynbrathl (Tabnuua 3).

Tabnuua 3 - CpaBHEHME NONYYEHHbIX PE3yNbTaToB

Mpasuno 1. MuHumane-
Has aucnepcus napa-

Mpasuno 2. MuHUMan.-
Hasi CTOMMOCTb Napa-

Mpasuno 3. MMHMManbHOE Npous-
BeLEeHWe CTOMMOCTHU NapameTpa Ha

MeTpa MeTpa €ro AuMcnepcmto
O6was ctoMMocTb 10568 8074 10505
CpenHsasa apucnepcus 0,0148 0,0221 0,0150
BbiGpaHHbIe MCTOYHUKM U 1-{3,5,9%; 2-{2,3,8,9}; 1-{2,3,5,9};
UX napaMeTpbl 2-{1}; 3-{4,5}; 2-{1};
3-{4,8}; 4-{1,6,7}. 3-{4,8};
4-{2,6,7}. 4-{6,7}.
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M3 Tabnuupbl BUAHO, YTO NPEANOYTUTENBHEN UCMOMb30BaTb PE3ybTaThl 2-r0 NPaBuna BBUAY MU-
HUMasbHOW CTOMMOCTM BbIGPAHHbIX NapaMeTPOB.

Mcnonb3oBaHue npaBun JaHumMra HOCUT 3BPUCTUYECKMI XapaKTep W MONYYEHHOE LOMYCTUMOE
PELLEHWE B PACCMOTPEHHOW 3aaye MOXKET OTAMYATHLCA OT ONTUMAsbHOro [2]. Ans nonyyeHus ontu-
Ma/IbHOTO pELLEHUs BOCMOb3YEMCS METOLOM LLENIOUYUCTIEHHOTO NMPOrPaMMUpPOBaHUS.

AJIFOPUTM NOMUCKA ONTUMANbHOTO PELLEHMS.

Ins ynobcTBa 3anucyu NoCTaHOBKM 33434 LEIOYUCIIEHHOTO NPOrpaMMMUPOBaHUs ByAEM CUMTaT:
CTOMMOCTb 1-ro mapameTpa 2-ro uctouHuka C,,=C,, aucnepcus — d,, nepeMeHHas Bbibopa napa-
metpa - 2,={0;1}; ctoumoctb 1-ro napametpa 4-ro uctouHuka C,,=C,, aucnepcus — d,, nepe-

MeHHas Bbibopa napametpa - Z,={0; 1} 1 Tak nanee. Toraa MOXHO 3anMcaTh:
23

Y c.zomin, ©)
s
Y.d.z,<9D, (10)
i=1
2 5 8 10 13
z 2;21;2 Z,:l;z 2/21;2 z=1; z z,=1
i=1 i=3 i=6 i=9 i=11
15 18 20 23 ’ (11)
D z=1;>2=1;> z,=1; > z=1
i=14 i=16 =19 i=21
2=(0;1), j=1.23. (12)

C nomowpto ycnosus (11) nponsBognTCa OAHOKPATHLIVM BbIOOP KaXXA0ro napamMeTpa U3 BO3MOX-
HbIX 3HaYeHuI. Takxke OHO 3aJaeT TpebyemMoe KOMMYeCcTBO NapamMeTpoB, paBHoe 9.

Pewunm 3apauy (9) ¢ ycnosuamu (10)-(12) uHctpyMeHTOM «Solver» 13 coctaBa TabanyHoro peaak-
Topa Microsoft Excel, a Takxe B cpene Mathlab ¢ ncnonbsosaHnem dyHkumm intlinprog().

06a MHCTpyMeHTa JaloT 0AMHAKOBOE peLleHue, COBNaaatoLLee ¢ OTBETOM, NONYYEHHbIM N0 NPaBu-
ny 2 (MMHMManbHas CTOMMOCTb NapameTpa) — Tabamua 3.

Takum 06pasom, fonycTMMoe peLleHue, NoMy4YeHHOe C MeHbLMMM 3aTpaTaMu U 6e3 npuMeHeHus
NPUKNAAHbIX NPOrpamMMm, 0Ka3anocb ONTMManbHbIM. OO4HAKO M3MEHMB HavanbHbIe YCNIOBUS NpUMeEpPa U 3a-
[aB CpeqHio aucnepcus norpelwHoctn D=0,0256, CKO=0,16 Bsamen D=0,0225 u CKO=0,15,
MOXXHO MOYYUTb Apyrue pesynbrathl (Tabnmua 4).

Tabnunua 4 - CpaBHEHME NONYYEHHbIX PE3YNLTAaTOB NPUMMEPA 334a4M C 5:0,0256

Mpasuno 1 Mpasuno 2 MNpasuno 3 [porpamMmunpoBaHue
O6wwas cTtouMMocTb 10568 8224 10505 7855
CpepHsis gucnepcus 0,0148 0,0234 0,0150 0,025

1-{3,5,9}; 2-{2,9%; 1-{2,3,5,9}; 1-{2};
BbibpaHHbIe UCTOYHMKM M NapaMeTpbl SZ-EA{llg} 3:?146575;} 32_;218}} i:g?i

4-{2,6,7}. 4-{6,7}. 4-{1,6,7,9}.

N3 Tabnuubl BUAHO, YTO MPUMEHEHWE IBPUCTUHECKMX METOLOB MO3BOAUIO MONYYUTb AONYCTUMOE
pelleHre, 04HaKo ONTUManbHoe peleHue Bbino MNOAyY4eHO TOIbKO C MCMONb30BAHUEM TOYHbIX anro-
PUTMOB peLleHns 33a43a4M AUCKPETHOrO LEeIOYMUCIIEHHOMO NporpaMMmMpoBaHms. OTHOCUTENbHAs Mo-
rPeWwHOCTb MeX Y AOMNYCTUMbIM U ONTUMAJIbHBIM peLUeHUsIMM cocTaBuna 4,6%.

OpHako B yCnoBuSX, KOraa pasMepHOCTb 33434 MOXET A0CTUraTb HECKONIbKO COTEH MEPEMEHHbIX,
MCNonb3oBaHuWe npasua JaHuura no3BonseT NoNy4YnUTb BEPXHIOK OLEHKY pelleHus 6e3 CylwecTBeH-
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HbIX 3aTpaT, U TONbKO NPU HEOBXOAMMOCTM YTOUHEHUS PELIEHUS CNEAYET NPUMEHSATD TOUHbIE aNroOpUT-
Mbl ¥ MPOrPaMMHble CPEACTBA PeLleHUs 33434 Le0YMCIEHHOTO NPOrpaMMUPOBAHMS.
PaccMOTpEHHbIM NOAX04 MOXET UCMOb30BaThCA AN aHANM3a UCTOYHMKOB (POPMUPOBAHMUS AOKY-
MEHTOB Pa3BUTUSI CUCTEMbI BOOPYXKEHMS, ONEPATUBHOIO PacyeTa COBOKYMHOW CTOMMOCTU MX UCNOSb-
30BaHUs ON19 nonydeHus Tpebyemoit MHdOpMaLMK, a TakKe NpU OKOHYATENbHOM pacyeTe 3aTpaT Ha
nonyyeHue TpebyeMbix AaHHbIX MPU COXPaHEHUM TpebyeMoi OCTOBEPHOCTU MHOPMALMK.
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