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UsGOsbl3meEm dmalsbeygdol
9m3bI>M9ddO

O dofimgdol LolEgdols
N O} MMH2560B5AMGNd0

060 600 006 0®O

8osdbncs3n 99b39oGHMMO G9H30bscwgd0 059539d0m0 LoGMs-
BL3MOEGHM Jodlobey-

6900L BoMINOO
Bob. 1. $300mgdoL dofimgdol LoliGgdol gm®Iomgdol bigds

bosg, - LoLEgBol IOl J9MR3S

dofm@9dolL 0bEgaMomqdmwwo bLolEgdol BmMmINMmYOIOL OLRMTsDY (bob. 1) sigzg bsBz969d00
doimgdol LoLBgdol doMOMsEO FMEYdo s 33560900, HMIWgdog M HBMMBlgEymzgb

05353900 BsGHMIBLEMOEM S HMVLIEHMIBLIMOEHM FMALobMBGOSL.

G3060mg00L dofirmgdol 0bEgaMHoMmgdmwo LolEgdol dmEgErols 50905303296 BsbsFHgedl

996985 99990 Loby:
Tog ao5={X, F, D, t} (1)
L3, X - LABIOEHMEO FMPYGOOL LOTMSZS;
X={X1,Xo,...., Xn};

X1 - BEGHBIOEGHMo  IMmEMwgdol LodMsgwgs MMIgEbsg Fgudeos  dsmhomb

dbobe9ds yi1;
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Xi= {Xi1| x10 Xi; i=1, ... mi};
xi1 - X1 bLodMOZ 0B Xit IOl BEYMTsMYMBS (0(33ds CMMI0);
mi1 — X1 bod®ms3gdo ImEYIEgdoL MoMmEYbmdss;
X2, . Xo = 99L50530Ls© LEIBIOGHMOo IMmEMEgdol LodMs3wgs, MMIYELLSE
3999905 IMALObBYOHIMDS 4oMHoml y2, ..., Yn;
n — BEGBIOEGMO INPEGdOL LOTMSZGMS MIMEIBMBSS (FMALobMEGBOL Lobgms
650096Mds);
F - 069360690990 bobEgdol doBbol g3mbd0s9;
D - LolgdsBg dmdboM9gdgems dmmbmgboggdols LodMogengs;
D={Y, Z};
Y- 9mdlobmegdol o309  9mdbdsmgdgems  dmmbmgbowgdol  Lod®magargs
(0ABsbHYOHOOL Lobggdo, 38smdol MHoMmEIBbMDS, MM, SEYOWO s 5.9.)
Y={yLy2 ...., yn};
Z - 00{mEgdol  Lob@gdolb bsGobbol dobgzom ImdbIsmgdgwms  dmmbmzbol
LodMSZYs (07930LEMMMEMBDS, IGLICPMBS, INJBOE Mds s 5.9.) ;
t — 30{ir9d0L 0bEggMH0Mgdwo LolEGgdoldMMgdEHoMgdol dmdgb@os.
(1) 58mE560L 25oFMs 96 56hgmMEo ImEYIgdol 6530900 (9HNMIWOMDdS)
X*= {Xi, X2, ...., Xin}
F(X*, t) ()
D (X% t)
3033mbgb@GHmMmo  sfymdol  533MAsGH0BIE3o0LM30L  3MMYdBH0Mmdol  BMEYIEXMOO
3996mema 05 6300L30gM0 LOOMMEOL s batLBOL 0bEJMIOO Fofjmgdol LobBgdolbmagol

L5M5EgdSL 0dg35 LGB EMEO IMOYIGI0IL 3MB3099EHYMJOOL 5Hgmdol sbsEMAO0MMS©
35 339006 ImbEal  53GMBMBOMGIOL 9B 3OHMYMBMwo  3mI3wgdlgdol Tgygbo,

6HmIgeois 0fjmEgds 853md3egdGHgdgen 653900Mds©. IMIEgdol @S om0 BEObIOEH0BoEOOL
dgLobgd 0bxzMMTs300L FgaMm™m3gdol 3OMELO 1b3sMEP MMM S FOMISEJ3505, M3,
3900330 ol 0dwg3s GH3060m0ol JofmEgdol sbsero 0bGHJMH0MmYdMwo LolEGHdol LiMsns©
994abol 56 Bofimgdol  306MHMdYIOL  (339¢gdEMIOL  Tgbodsdolo dobo  IMEOBOEOMYOOL
99L5dE GO MBS,
G300m0b dofitrgdol 0b6EgMH0M Mo LolBgdol MMMl 3OrM3gLo BMEM3090Yds
899009 9¢93905:
- 06gmM3s300L FgaM™m390s, M gdols globgd dmbsgdms d5BOL s39ds;
- 0m@9Y9gd0olL 3¢00l0g03530d IB0TbMgdol Jobg3z0m, 3500 Loddosbmdol Fgx3olgdy;
- 3560l $Bs 0B, ImMbM3zbol 00gbE0BOE0MGd;
- dofimgdol LolGgdob JodsMm MIHTsMOGE DS MMBM36gdOL FoBLEBMZMY;
- 3LO3OMYIBHI0J0  BH3060mOol  JofimEgdol 0bGHYAM0MGdMEo  LobEgdol doBbgdols s
50m356900L 256L5BO3EM;
- bLobGYIoL BEAHOWJGHIOMSAo F95350 BsFoMmm 3H030L IMEIGdIOL s $3 YOOl 0O
dm»bmgbqdol 2sblsbgcs;

- 90 gdolL 93609935, GH300mol dofimgdol 0bEgaMoMgdwo LoliEgdol LEMWJEHMOOL
Ubgoslbgzs 356056330l BMOI0MYdS
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- 33060m0L  Jofmgdol  0bGJM0MgdMo  Lol@Ggdol Tgamms35HgdMwo  35M0563H)d0L
39935L900;
- 33005 M0 35005630 5MBg39;
- 9960Bgm 9mYIegdl Mol 59E03M0930L 300mMHEObS305 s 30MgdBH0MYDS.
Bob. 2-%g 6583969005 (1) 59m 3560l 2ooFMm0l A36BMYsgdmo liggds.

A

e (Xl)
1,0 \ Bob.2.

B N B A
/ \

uiy \
0,2

3300m0L  dofimgdol LolEgdol dgMBgzoL agmemq\v?&boob 99L50853900©  LGSG05d0
239B6boEos 9990 J399dm3bgdo:

- 3565993900l 3033¢9Jlob AoBLEBEZMS B30MmOL Jofimgdols baGolbol dglogsligdesw;

- 90m@gd0ol bo®olbol mbols 99x3s900L dgommmeErmaools 399w985390s;

- 3653536003 9M030560 Bod@mMol  gomzserobfjobgdom GHzoMmmol dofmgdol LoliEgdol

»
»

d96h9g30L IgmmmEMmyool 993853005;
- $3060m0L Jofjmgdol Lol gdol 35M0563Jd0L 4969M0MGOOL SEMOOMTol 9dw)Ts39ds.

IV. 0ofjm@gdol bsGolbbol ©@mbol dglogslgdero 35MsdgBHMgdol  3mddagdlo. wbo
500b0dbml, MHMI  BoGMbldmOG™  dmAbobwEmgdol  bosGobbo dbmwmo  doffmgdols
999d&OMd0m (Fofmgdol botrxgdo) 56 boliosmgds, MoYsb LoGMIBbL3MEMEM FmALabwMgdols
dmIbo6909ms FMbd30MmboMgdol 9339dGHMMdS ©sTM3I0YdIN0s 5Ms Fbmeme Jofjmgdols
&9M0x30L LoO0YHY, M99 sdM30YdI0s FofimEgdol boMolbol 3936 Lbgs SL39JADIEG
OHMAMO0(35  OOMMEMDS, MLIRODBMYds ©s bbgs. 3054303580, dofimgdols  35600sbE0L
5MBg30LLL,  B30MmYsdybogbo s  B0dmgdo  bIoMs  0m35¢olobgdgb  Fofimgdslmsb
53530060900 botrxgdol dbmwmE bofforl - FHMIBL3MOEGH0MIOOL botrxgdls. ©sbs®Rybo
bs6x 900, OMIWgdog 396306MdGOME0s Fofmgdols sMsLS3FoMOLO boGolbol 4sdm, GMmyME3
fgLo, Tbg3zgwmdsdo  BooEgds  OMAMOE  JoMOMsEO  FoMTMgdol  badxdo.  SIMH0YS,
A5bL3MOEGHOL Mo MO 253wgbs dOMOMOEO [FoMmBMmgdol 9539d@IOMdIBY 4930w gd00 dgE0s,
300009 gb 259mI0bOGMBOL LoEMBL3MOEM bo®xgdol K} s80sb.

000LY™M30L, MM F935MPomm GH30Mm0L dofimEqdol LobEgds, GMmIgwoa MHBOWYBb39YmaL
95050 ™boL LB LYMGOSL, BsFoMMs A3BOLIBPIOML: 30630 gBHMs© G5 dmmbmgbgdo o543l
3096@¢L o9gbgd o dofmgdols LolEgdsbob 08sMmgdsdo s B 35M5d9BHMJO0m 5BLYIL
dmdbdo6gdgeo 53 FmmbM3zbgdol  ©s309gMBoEgdol  BIMOLLL. 9334509895, MHMI  EOM™MS
2406053wmdsd0 033w gds  IMIHTsMGOgdOl  FmmbMm3zbgdo s Fglodsdolo 03E3wgds oo
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©530594mz0wqdol  LsFoOm  bsGobbo. 093y,  9MBg39BoL  3OMdEgdol  LobGwol
MBOH639WwloYgMRBI© 9930w gdE0s Fm35bE0bMmm IMaBTsMGdOlL yzges dgladerm dmmbmgbols
00956GH0x0306090s.
50b0dbmwo 256M99mgds dmombmal dmdbdsMgdgwms dmmbm3bydol (33eowgdol dvdog
dmbo@m®mobyls s  olbgmo  dgomqdols  4edmygbadsl,  MmymMoiEss  3ombzstmgdo,
LOOYIGVNOEOIPRNo  0bGBHIOZ0Yo0,  INEIOIOVW  XBIBIBVY  BMIILOOIBS @ 5.0
dmdboGgdgms  Immbmgbgdol  dmdozo  TguFogzerol Ao,  SYEOWGII0s  dIBOOL
(3390290500 B59dGHMMJd0L IMboGHMM0byo(s.
0AIMGHMOOL 5B50BoLs s BYIMombodbmo 33¢093900L F9YAJO0L Logwmdzganby
200030bs  356599BHEMO0L 3mI3wgduo, MMIWGdoE F9BLIBOZM396 FHZ30MMOL Jofimgdols
boeolbl  (bob. 3). Fofimgdol bodolbol  Fgisligdolsl  3s6539EHMgdol  360d369wmdgdol
5L5YIBs© 0bBMOTs300L FgMEIdo s Yot mgdo dm39deos dofimadol Loldgdglomsb

5353006090 J399m0 ImEgdv 3bMowdo.

4
He (X2)
1,0
Bob. 3. e (X2) gmbgiool 3mmazboangds
0,8 N bs®Hobbol ombol dglagsligdars,
\ »00§Mm©gd0l dobodsemo OH™mob™
0,6 AN 356599BHG0oL dobggom.

0,4 \
| N\

0.2 \

X;
V. dofimggdols boGolbols mbols 9gg3sligdol dgommmermyos. dofiemgdol Lolb@gdol

365¢r0Bols @s FgMBg30LsL botolibol mbols dggi3sligdols gommeEm0s Mbws 9Bwdbgdmogl
3w096@& 900l doge 59 0Bbgdolm30L godmygbgdryce 356589GMIOL. OHMPILOGE JE0gbEHO 5x83oLYdL
doimgdol bomobbol ©mbgl, ol 5sMgdL oBMIowo boMolbol 356539EBHMIOOL  MYoE©
3600369 ™dgdl 53 3565993900l dmbogrmbger 3609369emdgdL. vy mEMogg 9603369 mds
90b3z935, 35906 bomolbol mby 003wgds ©853054MBOEGIWS.

3096@¢0L 8096 dofimgdol 3MmEglby LwdogdBMo Fmmbmgbgdols s ImEwmobgdols
§o600mboygbs 2499MmYygbgd a0 5659358300 LOTMHZEYMS MJMOOOL gargdgbBo ,,3360gdoL
abdgos”. bob. 4-Bg bobggbgdos 3993360 gdoL FMBJ300L Bodoeromo 96339300 doBbOL
§om8mboygbo: ,LobMMZ9w0s GH30Mm0 do@sboer 0dbsl 10 boscdo®. dofimgdol ymggwro
35005630 xi 50LsbYds Jobo FHZ30MMoL dofitrgdol BsbaM®AI03mdOL glsdsdols®. Bwbjgool xi
3600369 ™ds 5639690 I8 o 56583580m B0BboL dom{ja30L boGolbl, sdmEsbol gowsFmols
Lobom xi 5eBgMHbsE0z30L dgMBg3z0LsL.
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e ()|

1,0 PN
\ Bob. 4. 3360930l G630 pe (x)
0,8 G306mgd0lL J0Do3z0L OHMOL
X 356599@ 6ol dobgzom

0,6
] \
0,2

8h45 9h15 9h45 10h15 10h45 11h45 11h45 VX
X Xo Xa Xa Xs

0] 30fm@9ds gobbmM3090©gds BMLEI© 10 bssmdo, 39M0sbGHO x3 ( x3= 10 Losmo), d5dob
3w096@0L ImEmEobydo 90dwgds Bsomzseml LEWMWSE ©305YMBOEGOMEISP S 3500560
x3 Bo0mM35ml Mm33H08s)Mo (09 35M589@M0L dobggom). 3 d9dmbggzsdo, 3momzgbogdols
a31bJ30s 090MEmdl Jogdlodserme 3603309 MdL He (x3)=1. 356056EJd0 x2 (9 Lssmo 30 fmo) s
x4 (10 bosoo 30 §9000) 56 53059mBOEIGOL 3¢096EHOL FMPbMZBL. 03339, FmMbmzbosb d306Mg
395BOOL godm, obobo Fgodwgds 8oMgdme 0dbgl HMYMOE osHY39E0, Boa6sd dmigdmeo
d0Bbolm30L 305YMBOGIOL MRMM B0 BoMOLLO: He(x2)= 0.8 5 pe(x4)= 0.8. @65MPgBbO Mo
35005630  x1 (8 Lossmwo 30 fmomo) s x5 (11 Lssowo 30 Foomo) godmodoabgds dgdymdo
2396bog0Logeb oo LoFoMmm 350006 FofimEgdol EOMOL OO  2osbMOL  Asdm. 53
35M0563900Lm30L  3m3bowgdol  BMbdios  Fglodsdolo  MgdIMEW@dL  JobodorE
36033690 mdsls: pe(x1)=0 ©s pe(x5)=0 .

3799360 g00b 34964305 939005 9Ju3gMBHJOOL Lgd0gdE MO IMLEBMYGOJIOL Boggrydz9w By
5 d90degds 3o 3Jmbgl LBbgssbbgs Bm®dgdo. Bmass®, g BMBIz0s MFY39G 00, 9J3L
35460330 pe(x)= 1 356(1539GOOL M3EH0ToyMO 3603369 MdOL M fadEHowdo s 30600
Sb033BHMINMSE, HMEIBSE X 3960599BHMOL I6003690Mds FmEMYds LobIMZgL. LOEWS300b
24000m00bsGg, 3360 gdol  BMbdiosl  dgodergds  3Jmbogl  ®sdgbodg  FodEGowo b
39633900 063H9M35e0, LosE He(X)=1. 09 3501509FBHMDY FgbYdE0s I35360 F9bwM39d0,
HMYMO0GSS 905 ©9dgEHIL” (J) 96 «9Ms bogargdo® (i), 85806 39m3bowgdol gmbJsos ©gdMEMdL
B mgzs6 360836900mdsL, HrmEalsg 99HM39d0L 8mEgdEo 30OHMds 56 LEOHYIEPEIOS.

3990360 930L B36J300L 53905 GO JOMOMHSEO S 439D IOHMT53J39500 3OMEFIOIES
565935800 LOIMH3EYJ> MYMMHOOL F)0MYdT0. 37360 gdol BBJE00L 53930l 3MIMEFIOIOS
9m03538 9999 6500%90L: 9du3gMEgdoL TgMBg3s, 3MbdE00lL GH030L QobLOBM3GMS, T3bIE00l
306360930 36093690 md9d0l o965 s Jobo 5009335 “OMdOL Tgdm{iagds. LoGMIBL3MOEM
dmABobM905Bg  dmmbMzbol  LESGHOLEGH0IMMO  dmbs39dgdol  SBoEroBol  Loggmdzgenby
39000535H901005 25633901000 356599EHMgO0L Jobgzom 30360 gdol BbJ309d0L GH039d0
330600m0b 30fjmgdol boGolbol dgloxgsligdes.

90{im9d0L bo®olbols mbols d9x35L9ds bt 3090gds MG d9dmbgagsdo:
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1) 90fm@9ds 9339 2obbmMEogw©s. 58 d90mbg935d0, 356539@M0oL Mgocm®mo 3960d3zb9wMmds
3960LsBP3MYds > FJIMYIMWO0s 30gbE ol 09 5390w 390360930l BY6J305LMSb.
3w096@0L 56059355300 BmMbM3bs ©53d54MBOGdIM0s bsGobboo:

Ke = pe(x) 3)
ooy, Kc 960l 30009630l 8mmbmzbgdmsb dofjmgdols dglisdsdobmdols 3mgn0309b@o.

2) 90(m©gdol 3500563900 X9O 30093 999953905, 9649 00gmxzgds  STME3SBOL  STMbLbOL
5Mbg3960L  3MmEgldo. 93 T9gdmbgzgzsdo, bgds 356589G®ol  360d3bgemdols  dbmerm
36OMabmBoM9Gds. 3OHMYbMBoMgdoL 990 Lod33M030L P(x) 496sfogdols yMegozol Lsbom
3900560939105 30096E0L BMEMmE0bmsb 99053L9dwwo yMsxz030lL d9dzgmdoom (Bsb. 5).

90{m9d0L 35005630l dmabIsgdol IMmMbM3b69dmb Jglisdsdolbmdols 3mgno3ogbdo Kc
2960L5D03Mgds 99990 BMOIMWOom:
Ke = [ ) ue() » P(x) 4)
Ko = Xy ue(X?) = P(X{%) ()
155G, X?- X 35658930l Lsdesam 3603369mdss i-796 06E9H35wdo;
i-0b39gMm35¢mol brmdgmos;i=1...n
n- 300MbMB0MYOsO 35659xEHMIO0L 3603369 MdOL 06E IO gdol HOMEIBMDSY;
P(XP9) - 50mBsmmds5 080, HGmd X 356599360 i 0bEH®3580 00gdl 3608369e0mdsls;
ue(XP?) - pe(x) 3rogbowgdols 3969300l 60836gmdsls Xi* Gom@owdo.

A

P e ()
0,5 /\ 1
/ \ Bob. 5. LodFoMM30L P(x) @ 3om-

0,4 0,8 360gd0L 136300l pc(x)
23965fowqd0l geHmmdEog0

03 / \ 0,6 230593030

0,2 / \ 0,4

0,1 0,2

8h45 9h15 9h45 10h15 10h45 11h45 11h45 &
Xi X X3 Xa Xs

VI. 33060006 dofimgdol LolEgdol dgmbgzols dgommmermyos 3635¢3M0EIM0bmdOL
BogGHme0olL  aom35¢obfjobgdom.  LolEgdIMo  BowobBol  3mbggyaool  dobgzom
3905093930900l omgdoLsls Y39 39HY39GH0Wgds 09356905 FoBboL dowgzol IMs35e
oLsgd B3O GdsMs FMMOL M3GH0TWIM0 SEBHIMbsGH030L 5MBY350©Y. FoOMESS3, LYo
doamds HBdoms Ld0gdBHIMI®© 500ddgds, MMAMEME Jobsbo (56 Jobsbo TaMmIscgmdl
LoLBQAol  M3BH00BsE0sdo  ImEgdmwo  3MoGIM0Mdol  dobgzom). MIES,  OJOEME
3033gdue LobBYdgddo, MM Falo, sGBYdMBL MBYbodg sbgmo BoBsbo. godwrgds oymls
©oLObMo  GsdEgbodg  FoBbol  domfigzs 9hPEOMML©,  MmIwgdog  bdoMo
MO00gODLH0Bs5IIYMS. B0 LobEYIgOol 3MMYIEBHIOOLSL, OHMYIMOOES BHI0MMOL
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do{imgdol LolBgdgdo, 39999 gdgE0s §OHMO JoBBOL goblisbrzMs 56 Mbsi 8oBbgdoL d353M0

09656MmJooll sYIbs. sdo@M™d, boliBo Imgwol bsE3ws, 930w gdgwos Asdm3z0ygbmo 9.§.
»OBOWO* 3MmEY0o, MHMIOL J0s350M0 0o ,3MI3OMIOLO“ LbgsEolbgs JoBbgdl dmeol,
3905(939H0wgdgdolL  3mgbs,  OMIIBOE  dMIZINLHoE  ©@305gmBoIRL  Y39ws
§990y969399c0 dmmbM3zbsls (s 580EHMA LEOVYES® 56 E5305YMBOGOL 39MOLMBIE M SOEIOD
3509bL). 50b0dbo doamds Foddmodzs 0dol JosBMYdom, HMA bdot dgdmbggzsdo s6 sGob
15305600  0bBMOTs305  TgbodErm  25HY39BH0WYdgdoL  [iOxz030  MBg0MIBdOLMZ0L
d9L53Egdg0s FbMEMP X FMIBIO0 Mb710MJOOL go3gmgds.

50bodbmwo  3m33MHM™olwo  JoEmIol  JobbmME0gwgdsdo  dgodrgds  FoMdmodzsls
23960339990 LOOMEY)00.  oIHY39BHOWIdol  F0dPgd 30Ol Yymzgrmzol 96  Fgyderos
™309dBHMs© JoxkoLmb  J00gdmo  25sfY39@0wgdol bosdolbol ©mbg ©s oo MBOM,
6599b0dg  2950Y439H0WGO0EIL  s0MROML  Lom3gmgle. 39020  35M0BEHOL  90hg3e
9L gdgos FbMwmE 0d Jg8mbz9g390d0, HMEILSE 299Mm0Ygbgds 3MgdGH¥Iwo BMmEIWo s
d96MB930L sEymMomdo.

3ob30bomm  BHzommoll  dofimgdol  LolEgdol  FgeBgzol  sBmEIBs  MBEYbody
360039M0mdol  sOLYdMIOLIL 965835530  BoIMSZWgms  BoRMI3gwDY.  sdmEsbol LTS
o00m©a9bowos  8999absoMo®, ©o3Mdzom, O™ dmEgdwos  dofimgdol  dgloderm
3500563900l LodGMsgrg X:

X ={x1, X2, ....Xi, ...., Xn}
0000090 350056¢0 bollosmGds Baeolbol FgnsLgdol 30615993 Mgdol Y LodMogwoo :
Y ={yLy2 ...¥j ... ,yn}

X ©5 Y Bod6Msgeol mommgne 9368 dmMol M0l 56059355300 RsOHEMdS, MH™MIYE03
5006036905 x , y-om 96 pi. bbgs Lo@Ggzgdom ®md 3043500 i, SLobogl dofimqdol  i-weo
35605630 dglodsdobmdol  Embgl o  3oMsdgBHGol  (uy € [0,1]; i=l...n; j=1...m)
dmbm3zbgdmsb. mvy xi-by s yi-b JMEOL Yz9Ws 5M5939BOM BIMOMOSL 253590056 gdm,
00300900 R Bm30l 565935530M 93009399 gdol dsGHEmoEslb n*m.

R-{ s | i=1,...,n;j=1, ... m}, o6

(6)

Hn1  veevs Hnm
dmombmggds X Lodms3wosb sGBgme 0dbsl X* bymzgmgbm 350056¢3)0.

A30000L doffrrgdol LobEgdol gMbg30L s8m360L OLBS dgodergds BsofjgMmls 98gyo

gmGIom:
X*=opt (X, Y, R, M) (7)
ooz, M — 250509393H0wgdol 8080gdo 30Mol FoghH sMBgMmo sdmEsbol sdmblbols
2499my9b690v9eno IMgEos.

3MLgdmol  dgMBg30L M GH03M0GHYM0I0  58mMEsbol  s8mblbol d9dgao  dmgwrgdo:

35JbodobMo bzgmEol dmEIEo, SBBMEMEMOO 355HY393H0Id0L dMEIE0, JOMOMSPO
3565993HM0L 8o, 30m33OHMIoLMEo  s3MbLBoL  dmEgEo. BsBmmM3Eowo  IMYEgdols
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365¢r0Bol, Fs00 58MbLBOL  SEYMOOMT0L, Fodmygbgdol 30MHMdYdOL, 30MSGJuMdYdIOLS ©d
56YmR000 Fbomgqd0l sbseobols LogmdzguHg 8999535 9B MbMMO 89sMgdol dmEgero.
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Abstract:

To increase the efficiency of cargo delivery, a cargo delivery system selection methodology has
been developed, which takes into account the multivariate nature of the delivery selection problem
and the integration of goods distribution processes, which is determined by the requirements for
production and resource efficiency. A diagram of the formation of an integrated delivery system has
been drawn up; the task of selecting modules from many modules available on the market that would
satisfy certain requirements of a specific user at a specific time and achieve the set goal has been worked
out. The essence of the modular principle of forming an integrated cargo delivery system has been
analyzed; a diagram of the formation of an integrated delivery system has been drawn up and the main
modules of the delivery system are shown.

The model of an integrated cargo delivery system and the process of implementing its formation
in stages have been considered mathematically.

Related to the delivery system - the methods and sources of information for determining the values
of delivery quality assessment parameters are given in the form of a table. The element of fuzzy set
theory “membership function” is used to represent the subjective requirements and expectations of the
client in the delivery process. Based on the analysis of statistical data on the demand for transport
services, types of membership functions are proposed according to certain parameters to assess the
quality of cargo delivery. A methodology for selecting a cargo delivery system is developed taking into
account the multi-criteria factor and the task of selecting a cargo delivery system in the presence of
several criteria based on fuzzy sets. Morphological analysis and synthesis methods are used to solve the
problem of generating variants; based on the analysis of morphological methods and features of the

delivery system formation task, a special morphological table for solving the task was developed.

Keywords: delivery efficiency, methodology, multivariance, modular principle, model, integrated

system, morphological analysis, synthesis methods.
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