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Abstract

Dissertation work - “ Problems of Maritime Transport Development in
Georgia“ — is represented in 154 typed pages and involves the introduction, results
and their judgment, conclusions and references.

The actuality of the theme is substantiated in the introduction, as well as
the conditions of studies, the study aims and tasks, methodological backgrounds of
studies, scientific innovations adopted in the dissertation work and the theoretical
and practical importance of the dissertation work.

The Caucasus has been playing the role of a bridge between the east and
the west since the very ancient times, the great Silk Road passing through the
Caucasus and connecting the Europe with India and China. Since the end of the
previous century the Caucasus is being considered as one of the alternative
variants from the routes connecting the Europe and Asia. The pipelines have been
put into operation for the last 15 years: Baku-Tbilisi-Ceyhan and Baku-Supsa, the
gas pipeline Baku-Tbilisi-Erzrumi; Oil and oil products terminal was constructed
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in Kulevi and the construction of Baku-Tbilisi-Akhalkalaki-Karsi railway is
underway.

The first section of the dissertation work — the overview of literature
sources — the history of the marine transport of Georgia is presented. It includes
the following paragraphs: ,Georgia as the sea country“; ,Georgian Sea ports and
their technical and economic condition”.

The statehood of Georgia has always been related to the Black Sea and to
the navigation. The marine transport played especially important role in the
middle centuries, by which the country connected with Byzantium, Iraq and other
civilized world.

The Black Sea ports of Georgia were especially developed in the
nineteenth and twentieth century, which is related to the capitalist development
rules and to the economic consolidation of Georgia. Nowadays Georgian sea ports
are especially important, not only for our country, but also for the Trans-Caucasus
and middle Asian countries, because the most favorable and short route of the
Eurasia passes through Georgia.

The dissertation work describes the feasibility analysis of Batumi, Poti,
Kulevi, Supsa and Anaklia (for the future) ports and so called “narrow places” were
identified. Particularly, the old technical and floating vehicles, non-usage of the
advanced methods of the management, insufficient intensity of Poti port
deepening works, non-existence of the own navy of Georgia and others.

The second section of the dissertation work involves several paragraphs:
Georgian Sea Port Management, State Management of the Georgian Sea Ports,
Micro and Macro Economic Environment Effecting the Development of the Sea
Ports and the Directions for their Improvement, Identification of the Effective
Direction of the Sea Port Management by Means of Mathematical Modeling,
Directions for the Solution of the Georgian Marine Transport Development
Problems.

Georgia needs to develop a new strategy for the management of the
transport system, which shall be based on the complex approach. From the point-
of-view of the management the unified transport administration within the
Ministry of Economy and Sustainable Development might have had a positive role
with this regard and much higher coordination mechanisms were needed,
although the processes develop quite to the contrary. The united transport
administration was disorganized and transport agencies were established on its
place in accordance with varieties of transport means. Accordingly, the marine
transport agency does not hold any managerial mechanisms to influence the tariffs
and speed of railway transits, to ensure the synchronization of the import and
export of the transit cargos with the railway transport; so that the railway has no
effect on the cargo entering the port and obtains information in a delayed mode.
So there is a necessity to make stocks of transit cargos at the terminals, which
increases the cost and speed of transit.

The necessity of the development of the Georgian sea ports is
preconditioned by the increase of cargo flow in the Trans-Caucasus and middle
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Asia states. The dissertation work analyses possible volumes of cargo flows and sea
port development and capacity increase mechanisms are suggested. Due to the geo-
political position of Georgia it has to become a regional centre of logistics. For the
fulfillment of this function the ports shall be integrated within the integral system
of logistics. The ports may be the organizers of supplying cargos at different stages
of cargo flow, or may become one of the composites of the united logistical
network.

The dissertation analyses the macro-economic environment of the
development of the sea ports and the directions of their development are revealed.
Such directions are the improvement of the tax and investment environment of
Georgia, improvement of the bank and credit system, the development of the
market infrastructure and the insurance of the economic fairness.

For the purposes of charging harbors and for the purposes of raising a
competitiveness level, a linear model for the planning of harbors has been
proposed. A linear programming method, Linear programming- LP; also
called linear optimization is the method that ensures the optimization of
processing cargos, in order to minimize costs for the cargo procession and to
determine the free time value for the harbors, during which the harbors may be
occupied by other cargos or by other types of works procedure.

The dissertation work gives a short description of the results obtained on
the basis of the dissertation research.
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9306m3803960 0565dd6MA™d0L Bmbool (OECF) Laddmgdd™m fobswowgds,
Omdgwog 0500039 dogdom BsBoMmgdvicmo [Hobsladmmgd@m  godm3zwg3ol
bo3wydzgbg IguOmEs. 53 3OMgdBHol dobgzom 300 smsb 33. dg@MDY
5159969090 LH3MBEJbgOM  BHMT0bsEOl  BoobzqalEBHOE0M  VOMYINGDdS

113



L5399 ME 150 b 533 MEOL BHMEO0S s Hgrofodo ssbermadom
320-350 smsb TEU (3o®mdomo 20-gm@Hosbo 3m6@g0bg60) 3mb3Egobgmhogs
399625000900,  s©0bodbmwo  3OmgJ@om  bs35M0M©g300 BMmOL
BogLoYMMOL Bogs 533953 MMH00L BosMMoL 3b0dzbgEMm3zs60 oBM©s s sbowro,
BM©0Mmgmols 3mwgdol 30d3wgdlols 306390 Mool 53905, 5dom Fglsderms
Bofoemd®mog 8063 ooy gl MMmamOmE  sbowo  5335GH™EMo0L  Bofoerols
©5330L, 0Ly bsgLosYMMdo  Fgbobgargwo s®bol  dmbowrgol  d9dzocmgdoL
5dm3sbg00.
BM©Oowmgmoll 8990w 6 dmwbs s Bs3mbEgobgmm #HgMdobsel dmeMol
A9IO0GHMM05DY d9LsdgdgEo 096905 2-3 Bogdologmdom
6153503500560 3gMHBobsengdol dmfiymds FdMsmo GH300HmMGd0LImM30L
31939 2-4 dmObol gOHMOOMMEs© JoEgdol bsFommgdol dgdmbgggzsdo od
3003394bol 25MEBs M3060B0L Tgbsdsdolo LoErosbEsym TgMEObgmdols
3mfymool 306HMmd0m. 53 ,BOHEO™MImOL FHJOOGHMM05Dg” BsOMMIOL LEIMEs©
5330Lgds 508bs3L Begdol 3m33wgdlol b FMfygmdsl — sOLYdMo
©59(3930  ©@OBOZW MOl  FMEOl  goaMdgegdsl  BOHOOM-EILOZEgMOL
00050 gdom, 8. MHombol  YWELMD  Qobwsagdmwo L3930
BO©0wMmgmol doM0ms©0 dmol 53935L s dob LsdbMgMom Lo@gMdobowrm
Jugeols dmfigmdsl, Lossg dglodergdgeo 0gb6gds LsBE3sm  GHIMTobosgrgdol
dmfymds 6300L309gMH0 Lobgmdol FH3060009d0BsM30L — Jom GO Lsywyolibdms
Lo3MM9JBH™ 0> MHY350 50MHOL  Fosdd1F53909e0 139305 0HBYOMO
A9m30bseols 899690 MdsLmb ©H353006M9000m.
65300L5@AMTgd0L  BMGPOL  Tguoddbgeo o  OLYIMWO  BHIOOGHMEM0S
Lo3oegdsll  0derggs  dsom  809YdIMg  BoglsMOlsm3zol  AdEezMO
boM30603Bm  LoamMols s  Ubgs  @odbdsdg  0bg®sliGMmd@mermwo
0099G9gd0L sbogqds. [8,9,12,14]

4930l 65300md36OMm©YdBHgool  LoBmzsm  BHgemdobserol  894dbols
d0Dobdghmbomds  296530MMds  93MBool  LEEGMBLEIMOEGM  IMIRBOL
3609369035690 BMbJg00L - 35L300L B30l Bogmmdol  MYlEOLGdOL
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©oLOZgOL  BYBOMYPODBY  BHOBLEIMOEGHOMGIOL 5 (30¢YOWMBST. 0O,
306390 gbo 2obsbmMm 309w gdL MO Jdgbgmdo s gsbobgmdo dm3mgzgd o
Bogomdosb  HoMdmadmmo  65300md3OM©IBHgool Gsgo0  DBrgzom
G963 EH0MgdL g3Mm30L J39969080 (30603900 M0y0), begwem Imdsgsendo
0693030 50MHOLS s MO BHZ0MMIOOL FoIBHZ0MMZL (TgmEg HOQO)
d9L5d530L0o 3gMH0bIEGd0Sb.

069360305,  Bgdmom  blgbgdmwo  WMbosdogdImS 399690
3993x™dBIOL  LEBOZsM 3MEEJOOL Fos dgbgxdIBBL, Mrog Loa®Ibods©
39BOOL 3mMEHGOOL 93mbMozMe 9i3d@L.

2.2, LsBE35M 3mdEgdolL 3gbgxdgbE oL 989dE0s6MdOL FoTs®Mmmvyegdsos
53965 3500995¢30399M0 IMPYMoMgdol boo.

LodoMmM39wmL 93mbmdozol LOymgoo dglfogerols s 9bsgroBobsmzolL
SM(30EY0IE0s  OHMYMEME boMobbmdMm030, 939 M9mMmEYbmdMH030 sbseroBols BMLEGHO
GMOPOGEONO 5 3MGHMIPOEOVIO  JgMEIO0L  sm30lgds @S Jodmygbgds.
0doLy™M30L, HMI 93bmd03MMo d93bogMgds 35LbMdPIL MgsEGmO (3bM3MgdOL Joge
$o0mygqbgdme g3z9es dmmbmgbsls. LoFo®mms Bsmgds@ozol mebsdgmmgg dowfgzoms
ROOM 359MmYygbgds 93mbMB03M® 33¢9390d0.

99m39 LBo3mbols Agmeg BobgzMosb QobmBMASE Fo0BsMS Bomgdsdozol
o 930630376 33939030, 5853 bs3omMds 93mbmBogmmo  dgibogegdols
3963000060900l F90930m Fo®ow s LOWMEYMBOE ™Mby B HoMmdmoygbs.

9306m3o3zmemo  bygdosbmdol  Lbgosbbgs  LxgOmdo bdoGo  godmoygbgds
M33H00oMMm0  I3OMMAMT0MgOol  FomgdsBHozMo  39oMm©Ydo. MHmE9bOE3
bmO 30900905 1593909 STMbIBLBOL J0gdS YoM 3390 JMOEHIMOTom.

M3GH005MM0  3OHMYMIT0MYOOL 9900m@oL  59myggbgds  2olbdmdls
30603909l 43e0ls M3GH0BsIMHO I3MMYMIT0MYd0L dJoMm©OL  Fomgds@H03e
RMOINW0oMHYOSL, 90amd 30 dob sdmblbsll s BowgdMwo F9ga700L 365dEH03me
95 0BO305b.

8500995303700  3OHMaM530Mg00L  §MHR030 98mEsbol  s8mblbol  gHm—gdom
390mEL oMol Loddwmgdl-0gmmo[15], Gmdgwros 4mEolbbdmdl Lsfyolo

115



Loy gbo dmgols s39dsl, 53 BMmEIEol 3309358 M3GH0ToEIOHMBIHY WS Y39WsHY
1593979LM—-FobOMIOO 3561056EOL TgMB93L.

0500995303296M0 3MMAM5F0MGIOL 3¢051032)M 5dMEIBYMS 53MbLBOL gBHm-gMHo
Lo0bEYMLM FgomEL FoMmBmoagbl Wsa®sbgols s8mablbger dsdGMsgmms dgomo
[15]. 50 0gom@ol 250mygbgds dgBHo© 9BIJGHMM0s  50mEsbgdol  MgmMomwo
965oBol @OML. oo  odmygbgds 0dwg3zs  LodMogdsl  doegdmer  0dbgl
0683mM35305 0dob Jglobgd, 1) Modbs@ MOl M30JdYo Jobbol gmbdiools
M3GH08s¢r Mo 3603369wmdol (33¢00eqds 99D®M3sms 3v9d03930L (33¢00qdsBY.
396L537MGIM  06FHIOYLL  FoMBMoIol ™SO FgBolgdgdol [15] (dual
estimation methods) dgmmEol 253mygbgds FoMMgdoL M3EGH0TSWMMO  IRIHIZOL
50m(356930L  5dMbLHOLSL.  ImEgdmwo  5dmEsbgdol  93mbmI03MM-0500935E03MM0
9mggdol  356539GMJO0  398Mmbo@e396 939830Mm©  2obLEBWIOMW  93mbmIo3ME
G0booMLL. Mmoo JgnsLgdgdol 93mbmdowm®mo sG®LO IEYMIsMmYMdL 03580, HMI 0Q0
399mbsegl MalwOLYdIOL S 3OHMPJEHIOOL 9OHMNYMMs M3EH0TSWIH RoldL.
5060365305 BGHMPLAOIMBO MmEIEoMgdol  Js0935303M-LEIGHOLEGH03MMO
990000l [16] 256Ls3MNEOIOWMWO HMEO, 39HINE, JMOIWGOMM-M9MIBOYCO
©5 ©oL3YOLOEO  BsEoBOl FgmMEIOOL Mo 93mbMdo3Me 33¢9390d0.
3MM9E5309900 ©5 MYaMgLlormo 565¢e0H0[15,16,17] 0003wgds gOM-9OH® F0N535M
39000 85639¢0byMw 33e939030, M3EH00DIF0MO M3 IOMD s GHMgbgdols
050905303796 O M9B0IME IMPIWOMHGIBMD gOHmO©. BIOMME 259Mm0Yxb9gds
QO3 9O0RIJGHMM0560, 515939 FMSZ5WMBOMNO 3MMHJS30IMHO FIEIOO.
3OHg5309M0 5650Dol FGNMEO BoOMNME 45dM0Ygbgds 93mbmB03530, MMaMM;3
09000, 0lg 365dGH034Iw0 53356900 osfY39EH oL OMU.
3M6OHg53099M0 5b5¢0Bol IgomEol odmygbgdol 3603369356 dodsGrmmergdsls
00080 abL Fomdmgdol LygMmdo sOBYDdMEO EsTMI0YdIGdJdOL AsTMIZI3d,
6390 Hoddmgdl gacmgmfimogdwyeo bfs®dmm gwbdzogdol [18] bydwyswgdoom.
5Q5305bms  Bogdd0sbodol  bgdoldoge LxgMmdo bdoMs a3bgds Lo@sEogdo,
b3 LsFOOMs M3EG0TWMEMO 355Y39GH0WYdol Jowgds 4963390 dobbols
dobomfi9350. 59 M3 bJoMo 259Mm0Y4g69ds 0535305 MYMGOOL [15,16,17] 53565¢)0.
BOMOME  2odMm0ygbgds  93mbmdozsdo  JugEMEmo  ©gRIZoL s  TsHZ30oL
dgomgdo. [5]
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93M6m8030L LBIMMTo 3MogdEH03wo 5dmE39BgdOL gosfy39@oL ML, bdoMs,
fo®0moddbgds gmo  FoBBL 39000 90Md M LYIMTommd OO0,
MODN0YIONE35300090990 s NOHMN0YONYb30MMIPPIMo  3:33¢gdlgdols
©5392030L, MO0g)OHNTYNBbIGOOL S YOOI 393806MgdOL 5930 GIMDS.
Sbgo 5dME969gd0L sTIMbLBOL 9B 9BIJAHO LT GdSE 33930bgds JugermEo
53929300 s Jo6r30L Igmmo.

396bomwo FBHMOoE0Eo dg0™mEgdoL bsEobol Loxgwdzgww by dga30dw0s
39393900M© 113365, OMI 9Y30WGdIW0s FomGIoEH030L M9bsgEOMM39 Jowfgzoms
BIOOMO  ©BgMa3s  93mbmTogMe  331939000.  sFLME 39306 9d0m,
SMBOWYOIL0S 930603036 -053793530349M0 9900 gd0lL dgLfogams,
LoLEBYTsBHOBOE0s,  LEMEYMAS ©>  090amdo 29630056905, RBogdGHoGs,
LoBMASMIOOL 25630005M930L M9BsdgEMM3g 9BHe3bY s ®I3DbI 30MMdYdTO
Pom0mmy9gbgeros 93mbmdozmMo 3Mm3glgdol 33¢93, ORYRTZ, M3GH0B0DBOE0S
domm35 Fom9T9303w9M0 FgMmGdOL 45dmygbgdol gocmgdg. dgodwrgds 30830JOM™,
60d 050098530300 5350530,  93mbmTozMMmo 3393900l EOML,  Mbs
Dom0mopbgl  gohm-96m  doMOMI© @S  MIMIzMgL  0bLEMYIBAEHL  yzgws
30039396GHM0 93mbmTolBHoLsMZ0L.  93mbMT03YM-B5079853H032)M0 FMOYEoMgdol
399mygbgdol  9839dBH0sbMmds  3608369cm3zbs@  9MOL  IIM30EIOMO 085Dy, v
6500096500 BMLGI© bgds 58 MM Jusbfogero Imgwghgdol (56 3MHMEgLgdol)
Dm0 396mbBMI0gMgdsms sLobgs dom dglivdsdol dmgwrdo. 099939, JOMOMSEO
LoMMMEggdo Foedmogddbgds 95806, HMEILs Fgdsgowo 3565dgBHMgdo bYd0sb
3971633930 ™oL (39699L5BL3MYMdOL) 953oM909wbo s 5853OMMWS,
293€gbsb 5bgbgb 3osfig39H0owgdOL 8990y

50 2969dm9gdq0ds [odmIzgl LMmMgE 9M533580M WMY030L MYMGool d9Jdbols
@5 39900M3, godmygbgdols 59930090 ™ds.[20,21]

2bd)bGHMEm0  goblbgzogads  BHMoOoEoEo  LoIMmIZEgMS  MVIGMEOSL O
56593580  LOIMOZEWMS MMM FmEMOlL FEYMIMGMIL  gengdgbEHgool
Bo®mdol  bosdolbbdo dmbszgdms  9MmMmdEomdsdo(Lod®msgzargdo).  3wslbolwme
LoIMOZEYMS MY 9egdgbE0, 56 93360l LOFMSZWIGL 96 56 93360l Tobs.
505935¢0m  LodML3wWgdo,  9wgdgbGo  LodMLgwgl  93M3boL  FoM339M9O
F9835603gd0l  baGolboom, B39 9gd603 0-0sb 1-00g  0b39gM35e0ol
535X IMIPIWMBOM.  96M593OR0M WMYo30l  IMEYEgddo  obyIZ3900s MBOYIGHO
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9379936mgl  gnbg 9@ g3 DoE  9OHDMIWOMdL  Lbgsobbgs  Mbol
©535x%9MJI MO0 956 BIBPMMBOM. 5M5935BOM IMA0IS 505MGOL 3EBOL SGIJMbol
56/qs BDLGHo  Imbs378900L  SMOLYOMIL, s U 99350 )dz9dL dobyb-
390930060030 353806MH0L 5OBYOMBL (33¢EIOL FMEMOL.  33¢0EIO0L ¥YIMSZgLMdS
5009M0w0s obygz0LEHe FH9MHdobgddo, Mg 9M5335530M Ma030L dMm©IEgdL bool
MRO® 06GHMoGH0MOL, Aoz 5E0BOL SHBOMZbYdOLS. gb 5583580M FMEIELGOO
39905 gQ05 HOLZGOOL SHLBOL, Tgzslgdols s 2oagdOLIMZ0L, HMIWGOOG oMY S
6oL JgLfogeroo.

90503580Mm ®y032)MH0 LoLEBJId0 §39bToMgds 43535MFGH03Mm doLIEHedYOO
6ol3gdol FommM30L LoLEJdgdo.  MOLZIOL OMIWGOLSE 9O 259860 Bomsbsm
5m©gbMdMH030 5WBSMNYMHO FMPIWGOO0, 5M593SBOM MA030L LOLEGYIS gGbBoMgdS
dobgH  -999aM0M030  MOPDOIOHMMOJOOL  ©OYIBTO, Molgolb  bodobbols
395935L905d0, 0oL om35oLobgd0m, GMYME0s  sOLYdIMWwo  FMbs3gdgd0 o
99b39H G BMBBEOYOYBO. 29O 5Tobs, 965355300 MR030L LobEGJIgdo Tmo3o3L
PoLgdl, ™I 93530m@© sbLBSL 3938060, AMIOIINYGdS S YYODOYIOMDIOO
9mEYo6ds  BodBHMEMOL  Jmeob.  gu 3°0mboga0s  Molgol  d9d3060900L
390509390 gdol dogdolsb.

56593580M LOIMSZWJS MJMO0S s 5M593580M MA030L IMPIEgdo sbg39
d90degds  998myggbgdmeo  0dbsl  bbgs  Lobol  dmgegddo. glgbos  Bdsoglosbo
(Bayesian), bgwwmgby®o  bgodOmbmwo  Jugagdo,  o63m30l  x9F39d0 o
"2900509Y393H0gd0l bob" dmgeqdo( decision tree models). SBg0 QOBIOOIMYOMED
9mE9gdL 5938 3m@gb3oswo MM 35HY30@GHML MOLZgdoL Tgxuslgdol Mo
3Mmdgdgdo(Shang et al.2013).

3350IMH0  IMOYGd0 JOMOMOI J9TM0Ygbgds M0L39d0L MomgbmdMog
39bLsBP3MOL s Fgxsligdol Jgdmbgzgzsdo. olobo FoMmBmoygbgb BMBEsT9bEME
LAzl EOLYOMGIMWO  2osY39G0gOol  JoEgdol  OML,  MHMIGEO;
535330609005 MHOLZ9d0L BB35ILLIZS LBIOMLBMLB. I3, SEdIIMHO IMYO
53909905 3esliogme®  LodGMmegargms MgMEm0sHg s dgodegds 396 smhgMaL
390339790 ®oL3gdlL  FobsoMlosbs @ 3MOJBH03MWOo M35 BOHOLO.
399030000900l 5OJmbol, Moo dobyb-090gamdM030 IMI0HINGdGOOL S
3M5BMLGH0 IMbs399900L 990mb393580 M10Y0s 5b5E0DO, FbMEME GHMHOEOYICO
5Ed50¥)M0 3900l 2odmygbgdoom.
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5¢350MBOL MJMOOOLASD A5BLBLZ39d0M, 5M5335B0M CIMAOZOL MJMEDS SVOSMYOL
F9005003gd0L  5MH3MBGOMBL  3bso  Lobom, 9b6¢) 2obMHBO3OMGEMBL. ol slg3g,
50305 390degds  0035¢0lHobgdgl 0bBMMTs300L  S®HgMIL  obygzolEmMo
Lobom. 9605935300 @Mma030L  IMYgdo  MBOHM  Inbobgdbgdgwos, MY
99L5dgdg0s 2530m35¢olobmm gdudgdGms bbgoalibgs dmbsBMgdgdo s MRG®
99005 50M5L3FMOLO S M DBMBEO BMbs3zgdgdol SMLYdIMBOL dgdmbggzsdo.
BMy090000 M39M530Mwo s HomImdmdowo M0oLIJO0 3005MYB06  LHMSB.
6olggdol d9bgx9gmgdL dgodergds 56O 3Jmbgo bs3dsMmobo (3mEbs 96 dmbsizgdgdo
5EB50MBOL 0MO05HY 53319369090 MY 9d0m 36398900
OB BHd0560 FgRoLYdIOLIZOL. 56593580M MY030L dMmEIEgdds  JJodEgds
05350mb  3609369gem3zs60  Gmeo  30BbYL-LofoMdmbmzols  slgmo  Molggdol
b99mdd99d0L 9g39L9d5bY.

9ol 9909y, o3 wWm@HBRo Bogl dogH  (1965(.) Tdogss @OLLdSTO  sbogo
303560mgdol 994absl, go8mdz994bs vsdMmsg0 o@gMod®s, MGMIGE0E IMo393L
O3 bsdgEboghm 33eg30m, 1939 3M9JGH03MIMO ABLMM(309wgdOL TJNMEO 3L
00mgdol 4yzges LBgOHMAo, FoH03ZMMOEIB, Lemosw Mo dg3b0gMgdgdOL Bosmzwrom.

U650 2o5)Y39EGH0wgd9d0L  FoLOFI39 WS 9B0BMMO BoJBHMMOL Fogwrgbols
99L5930M9ds©  LOIMIOG™  Fgxslgdol  3OMm3gLdo, 93GMISGHMMO  Ls3MIVOGH™®
®ob3ol dgnolgdol LobEgdgdo 3603369 ™36 MMl Msdsdmdgb. Lahsasna-0s (2009)
3994965 o godm033wos  Ls3MgoE™ Mol 30603Fgdob bs3Mmgo@Mm-L3mMm0bymwo
9mE9wgdo  29M36o s 93LGHMOMEo Bo3MYOEM IMbo(399930L godmygbgdoo.
390005351900 8MmEYEgdo ©s 8MmEIo®mgdol dgom©gdo bydMsegdsls sdwg3l
9cdbdoM9deqdL 9olMrMEMmb sdsEJO0M0 B 0DOo, HMYMOOEss IMIbTsMGdgEOl
SGHMOdMBHIOOL  AobLOBEZMS,  MHMIWgdoEg 393w gbsl  sbgbgb  LozMgo@™m
3bgMM90BH0by-35050Y393H0wgdHg  ©d 98 SHMOdMEJOOL  Bom©IbMdMH030
96039369cmd900L Log35M9M d0obEMgdsbY.

500509096 65, MMI  Loxgobsblm  sbasM0Td9ddo  [omBmygboo  Imbs3999d0
d90degds o6 0ogml BB  FgbosMgdgo  LodMIEGHMM  SMOEb30sBMdOL
3obbbg03900L  49dm s F90degds FgoEe3aL "swfgMow (33¢el", Cheng at el
(2006) 593303399696, MHMI 9330603930 OO TgodEgds ©939mgLo  0yml
39630bomm, HMaMM3 5M593580M IM3w9bss, Boa®sd 565 G900b3z9g3000. 59335605,

3990099bgdm@s  0b6FgMzowo  Bogars 530bsblymo 33 sgdol  gMmo
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3600369crmdols. 3500 9599l 9N ASROMbOgdOL I Fobsblmeo
LodbgggdOLOMZOL  5M5839TBOM MYAMGLOOL A5TMYgbgdom, OMYMEE SeEgMbsdogs
3bmdowo  IgomEgdols,  39Mdm©  EOoLZM0d0bsbE Mo (discriminant),  EMAOEG)-
39M59dbs(logit) o bgemzbm®o bgoHmbmwo Jugarol sbserobo. Matsatsinis at el.
(2003) 503Msbobgls, M3 bJoMsE 965¢0EH03MNMOO ITMIOWIOIMGIIOO (339 IISQ
36MHm39L9dL 96 LOLEBYIYOL FMMOL »EEMBOS B “MMEIsE SLoYYOd0s. lobo 0YgbydEbyb
50 fgbgdl  dmbsggdms 063w gdBH Mo 5b50bolIMZOL,  IMM3MOSEHO0YO
393MG900L  3OMAbMBoMmYdol  doBboom. Lo30bsbLM-Bo3MgoG™  MolZgdol
3BoeoBol MU, Li at el. (2011) godmoygbs  §MHB030 3OMYMH>T0MIOOL 56593580M
9900m©O  B53MIOOGM  B3MVMOL  IRWMIYJGdoL  J3930L  3OMPBMBOMGOOLIMZ0U.
Cherubini s Lunga (2001) 506086530696, 603 ggolHoeBdmddbols coMml 5¢grdsmMo
bmdg00 d90degds 56O 0gmb HBMLEe© 36Mmdowo s 0ygbgdbab 6593580m BmIgdL
396950309 MdoL 9lsdE30MgOMSE. 93GMEMYO0 sbgm dJoymdsl 04gbgdbgb MHolzol
©w03300wOMIOL  Mom©gbmdMogzo  F9zslgdolbmaob. Yu et al (2009)
390005351900 0ym 30535 3M0GIM0SWNOH0  4505(Y393H0w90900L  5bseoBols
0bLEM396E0 LogMgoEM MOLZOL FglogzsligdErs®  MSTIBOM CMY030L MJMMOOL
399mygqbgdom. Reveiz s Leon (2009) Logzermds M3gMo30v MHOLIGOL 56M5TJ>ROM
©wMm03M0 ©13360L LobEgdol (FLIS) 4sd9mygbgdom. Brotons o Terceno (2011) doge
39909496900 0gm 56593580M MA03s 0dMboboEool LEMIEBIH0gol dglslfogws
®0ob3gool dgLoMdOEgdws. Huang et al. (2009), Logzemd@s 5e0dsmmdsl Lodmenmm
393MG900L  LosBM393Mm MoLZYdOL GoMawqddo. De Andres Sanchez o Gomez
(2003) 099bgdbgb 9M5935530m MgMgLloL FgNMIIL LadOMEIbGH™M  49b5339m9d0L
©OM0m0  LAHO®MIBHOOL  bsErobobmgol. Lazzari s Moulia-d (2012) Jgolfogers
Bmy0gem0  35M599BHMgd0,  OGMIwgdos  s0hge©bgb  390M0M35L3MEMGO
(3bobdsME3Ms) MHOLIYOL s F90dwdsgs ORBMUEHMIMNOO FMEIWO 565935B0M
©wmy030L  Bs@PBmgddo. Derrig o Ostaszewski (1996) dgolfogargl Bo3mocmgdols
©H3930L BoRsOLILOM BHZOMMO 56059355300 M0EH3gdOL gsdmygbgdom.
Lo0bBHYMgum FoyMIgdo 0ym FgIMMegz5HYdMwo g3mbmdozol Lygdmdo Horgby
(1999) 65093580m "mw-85906" {gbgdol godmygbgdoo. Caleiro-0 (2003) Bos@sto
Lo0bBYOgbm 3300935 o BB  olgmo  g3mbmdozmmo  dsB3z9b9gdolm3z0L,
OMRMO035 ©93993930@dOL ™Mby, 90533580 WMy030L AsdmYygbgdom. Blavatksyy
(2011) Bfogamds Gob3gdol 3GMmdwgdgdl, GMmEILsa 8909Y3gd0 56O Ggodergds oyml
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39HBMI35000 B Fodmlobmergdsdo. Ng at el. (2002) ©s00y0bs 9M593530M
90371036900 ™md0l 36300 Lobgedfogm dglgoazgdol dgdmbzgzgdobmgzol.  qb
dopmds 99damad asbsgdam  Xu at el. (2011). Sun and van Kooten (2005) dogé™
3990996900 0dbs 96159358300 MY03s 296MgIMBES(3300 Bs30mbgdol sborobols
©O®mb (FRUM) gotpaeqddo. Cai at el. (2009) 8903m3sgs 565935300 d93mbgg3000
06¢ 96350000 3MMmy®5300900L (FRIP) dmgwo 9bgeamdgbgxdgb@ol Loldgdgdol
53929308 035 LsBOOLOM, J96MBO3MgEMdOL G9dmbggzsdo. Tucha s Brem (2006)
9096  890m0035H90Mo  0ym  MHomE9bmdM030  doamds  LogM™STMGOLM
Lo@®obLEBIOM Folgdol s Mol IMPIgdIOL SBsEobols  9M933530M M0 30
3odmygqbgdom. Lin at el. (2008) dogé §o0mdmoaqbowo ogm 30d3M0Mmwo Inymo
Logo B 300BobgdOL [FoMmdmIMdol 3MHMabmboMmgdolomzol  bgoMm s65935530M
9mEgo6gdol  godmygbgdoom. Gulick (2010) Bos@ots  33w935 05639d0Ls o
Lo@BM393Mm  333560900L5M30L  3930GHOWOL  F9BFOWGILMD  ©39380MYOMEO
6ol39d0L F9x3oLgdsByY. Leon s Machado (2011) Qo9 9900m0535b90@0 0ym
060@gJbo  Bogobsblm  MmOABOBIE30900L  3mI3gJumEo  SBsE0BoLIM30L, GMIOL
RMOI0MYO3 3BbMO 309w s 5658358300 WMP030L 25dmygbgdoom. Caetano s Caleiro
(2005) 99olfHogwgls, 099 OHMYMO go3wgbsls sbgbl 3MmMHRE0s 30MHPI30MO VY3bMMEMO
06393030900l F0gdol gosfy3gBHowgdgdbg. Sveshnikov s Bocharnikov (2009)
9096 8999995390090 0ym 8mEgmo  BsgMHMTMOHOLM 3MWOE03vM ©s 93MmbmdozMeo
©0ob3gool dgLolfjogers. Magni et al. (2006) doge 993900©s ©OLIMBEGHOMGdIMYO
R0 653500900l 565¢0BO 505835530 WMYo30L odmygbgdom. Smimou (2006)
9096  B5HIMGIMO  0gm  9d30M0Mwo 330935 39bsol  Loliasgmberm  d5BMol
RoOYq0do, 965339800 MJAMLOOL FgoMPOL  2sdmygbgdoom.  Giovanis (2009)
39930395 565335530 MMgLlol BoMYEgddo MMHBO JOMOMOE LoBMbM dOMLIdOL
15d3056MdOL sBoeoBo. Su s Fen (2011) 5398 bog53M™ LEHMSBHIFOOL GHOLIHOOL
9oOHM30L 8MmEIEo 56593530M LoLEJgdoL godmygbgdoom. [22-29].

50 dmm  Sofiegmmgdol  gobdsgenrmdsdo, Logmbom  dsHBMYdOL  “mymea
3963000009050, 51939 IMT535¢0 93mbmIozol dJmbg 439969380 o03306039ds
130656LH0 3M0BOLYIOL MoMmIbMdOL s om0 BoldEHdgd0L 360369 M3zs60 BM-.
930b6mdozmemo 30m0Bobo, Mmdgeo 2007 Fgarl sofym, dbmeme 533 0b39LEHMM9d0
3BoMOES  SMMO0M  BHOOWwombo  @MWIMom. qu 330P39690L, MHm3  Bsliosbo
Jowow@gdol 9d03H9bGHIO0L  BobsblMo sbsgroBols s FobsblmE-93mbmdozMMo

121



LoLEYIYOoL 3MMYBMBOMYOOL sOLYdIMWTS MYJMEO0J3TS, 0530L0 N30 3MJEH0IMIWS®
S0mffmGos.  5Jgeb  408mIdobodg,  OHMA  gobsbmEmE0gwML  ILdMYIMO
9360303160 30:mabmbgdo sOLYdME 306HMdJIT0, s30WwgdgEos 360d3bgwmabo
3950bgmb  93mbmdozMmo s  F509FoG03MMm0  IMEYoMgOoL  SMLYdIYO
9900 9d0.

50608690 565¢w0Bol d0Bsbo FEYMBMGMBL 56159358300 MP030L MYMOHOOL
dgloderm  498myggbgdol  GFodmm  B3gdBHEol  Fgdmmszsbgdsdo s sG>  dobo
1B6039MBOMOHMOOL ©3GI03)05T0.

0¢) 99Lsdgd90s MM A50BIMEML Mol 9539JGVIOMDS O 50H339GIOMDS
©MIY356g 30056093500 Tobo  QoOHMMEgdol ABom, Bsdob 56O OO sMBYbs
693M9b0oL  IMEYEgdol MbYBY 93MbMI0IMEO S Fom0YToEH03WOO FMEIXOMGOOL
09mO05do. 0d3s, 0500935303 MM0  IMEIol  53900LSL  Ym3z9wm30L VoML
5303350 {19L0: HBWMGO0m MBIV (9PMMNBI0MO) IMYE0MGOOL M0 YdOL
dJmbg ™6 dmEgl ImMol Mbs  s0Mbgl olgmo, MMIGELsE 9J3L FgsMmgdocm
9563030 3mbR0YMOSE00.
50bSB0ABsZ05, MMT  5ME0WgdI0s  BobsbLlMHo s  93mbmdogzmeo
965obol  @OML  s0bghyml  obgmo  93mbmdozmMo s 350935 EH03MM0
0bLEM39639d0, HMIgEoE ghHmol IbEMOg, LOWWSE Fo0M35woLHobgdb  doBbByLOL
MOQ960Do30L o B30l sOLYOIME  MGoeMdIL, bmewm  dgmegl  dbGog -
595336905 93mbmBo3Mo 3936090900l MsbsdgcM™m3g 8080bstgmdYdL.
3mMHGHOoL  ©EIGH30MM30L  HOETNMIOL Y HBOHMB3gELoymBs©
d600369wmgsbos  9bgxdabBHOL  3sbsdgdmzg  dmfiobegg  dgomqdol
3990myggbgds. 39390  3OMAbMBoMGdOL  Bo09doEH03M0  FgnMm©9do,
OamO3 §OR030, 0bg s®HOR0Z 316J30900L A50mYygbgdom. Bsmgdsdolz Mo
3900m©g00 0dwg3056 5dmEs6gd0L M3EH0B0BoEo0L Bodsgdsl s Abs3LO
3003 gds@ozol {obsdg LoBE3zsMm 3mMEHJd0 bdoMms 0YmMBGO0sb. 30MEZHIOOL
06589 oL sdmEsbs domfgmmo 0dbsl dsdlodsrmo 899900 ®5d9body
doboliosmgdeol 30b0doBsEool 3060HMdYdd0. Fogo0mdE F90dwgds o0LZL
59m3sbs 3300900l dodlodoeMo  ©sdwdsgzgdol  Jglobgd  ©sMTog3900L
03000000909 gdol J0bodoBsEool 306HMdOM.
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M3G005MOMO0L  5dmEobs  Yowodgds  MgldLEIBEGHMOL
3990L5BO3OMEXMOOL 250M. Mm3GH0ToOHO 4990l dogds Jodobsegmdl 0d
M53653  39M056G™s  GmMoL, OMmIwgdog 9O 90039396 9B 3gAL,
396306190l MHglOLYOdOL Lobgbg sOLgdMdO.

B5bsBo 31. 3mMEOL M3EH0FoBsEool s3m3sbol iggas.

BoboBBg godmbobremos m3EH0dobsgool GHodowmemo s8mEsbol Bdqds,
90L553930 LEBEOZsM FMMEHOLOETO.

39bg30bowmm  3mb3MgBH Mo  Fsasomols  Loxgdzgwbg  FOR030
30653060930l IgmmEol  godmyqbgdoom.  sdmgzblbsc  s8msbs 3500l
3O GH0oL 65390B5MI0BMZ0L 29696Mo MO 3H300mgd0l G9dmbgggzsdo.

P6Ox8030  ©I3OMaMsdomgdol(linear programming method, Linear
programming - LP; also called linear optimization) gl dgomm@o, 03039 §OxR030
M3G0dobs3ool  8gom©o, LMo gdsl 0dewrggzs  dogsmfomm  GH3060mgdol
05399853900l M3GH0To)OHMdsL, d0b08dsdg ©930Y356Mm™  BHZ0MHMYdOL
©53M853900L  ©OMGOMgds s 2abgLobzmmm  BosgdoLoymdgdol
0530BBO0 POMOL MHob30, GMIOL 256353 MdsdoEs3 653doLoEYMIGdO
090d9ds 53939l bbgs 330000900l  ©odw9deggdom, o6 ULbgs Lobols
LodmPocmms 30dE0bsMgMdOm.
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©599d35m, I 2017 Ferol dgmmbyg 335ME9d0 3OEH0 530605l

## 1,2,3  655300b500m3Bg 390053 3omb mmbo Lbgssolibgs dods®mmegdols
A30600653500 dmEmdgdom Qi, Qz, Q3, Q4 (Smsbo &).). 0OMMY IO
90350000 gd0l  H30M00L 49LIHBOPIE BoFoMMS obLEBEOIMMEO Hodob
39do, bowem  ®ommgMwo  G3060m0L 2oL 3s390wo  LBoFoMmms
39bLOBPZOMEO, A56LB353900 Fgdbmmaos. b53doloyMAoL 335MESdo
ddsmd0lb OMOL 39MH0oMmEo ti=t2=t3=t+=90 ©EL. 3bMmdoWos MoMMgMWo
B5300LoaMIoL  AFoMTIMGOI™dS (HoToMds) 29bLIBWIOMWO  BH306MHMYdOL
395L53M85390es PPy (s0slo @Gmbs ©©9do) s 3033cgdlvydo oMo
©bOXJOO (BarmEHoLs s 3MMEO0L) y39es J0doM0)Egdsls @S BH30mgdbY
Cij ($ 50000 EMWsMO). 5dm39bs FEOYMT>MHYMOL 303mzmm BogdolLoamdol
330050 308536905 (3300b53500DY 00 30MHMd0m, MMI 3MA3wgdumHo
©56bIOIX GO0 0gmb dobodsgrmeo.

5dmbogsemo  3mbs39dgd0  LosbyoMOTMLmb  ghms  dm (398w
gb®owdo. mommgmo b53dobsymdols @S BH30Mmbs3solsmzol PPy -
3960890 mos BomEbgbs odoew 3MmMbgdo, beem Cj - oGxggbs Bgo
3mobgdo.

530b0dbmm  Xi -0m i — 65300LsAMI0L Fdomdol O™ (©wI), j-
©oLObgegdol 330005350l 25olsd8s39des©.  Bomgdo@03 MO

990l 990965 ©o30fymm 89B0M3900L sfigMoo.

B5300L5AMA0L  OMOL 399mL5BO3OMEXMIOL  BHMEW MBS0
Lol gdsls 99b69ds Lsby.

Xi1 + X2 + X3 +X14 <90
Xo1 + X224+ X23 + X24 < 90

X31 + X324+ X33 + X34 < 90
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503560 53mb535¢0 S #35bgsMm0Tgdomo dsBg3969d¢gdo0.

gbMogo 10

Bsgdols | Gzocmo---—- | --6535 ©9 %0 ti; Si
-3™do
1 2 3 4
0 12 1 0 2110 0 5
1 70 20 0 12,35
0,9 0,8 1,0 0,7
5,33 12 |1 4,25 222 ||l -0,29 6
2 84,62 5,38 10,98
1.3 1,0 1,0 08
14 | 11,75 25 | -2,2 -0,15 8
3 42,86 23,7 23,44 | 10,59
1,5 1,4 1,2 1,0
Q Q=110 Q=60 Q=70 Q4+=50
Sij 13,33 26,25 4 7,14 Sij, Xij,Cij
Pij

g4m39wo LolEgdol MEmemds sbobsgl 0d GodBL, ™A bs3dobsymIol

X9099600 39domO0ol O™ 56 Fgodegds 3350 509dsGHdmEIL 90 ML,

d01bgs3500 IOl 0bEH9bLOgMdOLS ©d

@OMOL gl 865339070 F9MLIBOZIOIE0s 39;e09bOIGIMES.

39005L53d5390E0

RMOIMNoOH0s FgLedwrgdguos d99ga0 Lsboo:

A3060mb535000L oLbgEgdoLs.

A3000900L  Mom©gbmdMogo  d9HbrmE3zoL

125




0,9X11+1.3X21+1.5X31=110
0.8X12+1.0X22+1. 4X32=60
1.0X13+1.0X23+1.2X33=70
0.7X14+0.8X24+1.1X44=50

LobGHYIoL  g3gas  IBGHMWYds  JoMOMGOL  MmMbogzg  65390LsYMIDY

3905L53d539090 3060009001 I3 MdYODY.

555MYMB0NMd0L Inmbmgbs godmglsbmo 99wga0 MEHMEMdom:

X520, 1i=1,2,3; j=1,2,3,4;

50b0dbmeo  99B0M©3900L 9999y  JoBbol  gmbdios  Bsdmysodgds

399920 Loboon:

Z=12X11+21X12+4X13+5X14+12X214+22X22+5X23+6 X 24+ 14 X314+ 25 X32+7X33+8 X34 min

59 59m3560L 58MblBOLIMZOL godMm309gbgd 2odMmM3EOl seraMm®omal,  9.§.

RMP9E0ls 9900l (Vogel’s approximation method).[30]
RMP9ol  9900mEo  [oM8moaqbl  Lod®mabldmMEGHM  s8m3sbol  Lafigolo

59mblboll  domgdol gmmgHo  dgmmEL. AsbLb3s390000  BMOWM-sLs3Ego

3Mooboll s MIEoMgb  sbsbosGxms  Fgmmols 0go 0dwglzs  9sMgO0m

905bMmgden  5IMbLBSL  M3GH0BoOMB. 0MB3s, 98 5FMbLBSLSE Fgodergds

©3LF0MEIL M3EH0F0DBOE0S 3MBHIBE0IW M FgmMmEOL godmygbgdoom.

1. 2963L5B3OM™M MomMgmEo bBsgdoloymdol dobg30m  POMMIMEO

A306000L 53198539008 MZ30MMV0MGOIgdOL boFsErm LolEowy Si 99090

ReOIwoon:  Cij/Pjj

. _ 124+21+4+5
17094+08+1.0+0.7
124+22+5+6

= 12.35(s03b0 $)

S2=13+10+ 10708 0980Gmbos)
G 14254748
3= 151412+ 10 L0090mebos)
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900900 mbs399900 Bogligom Bgdom dmyzsbowo gbGowol 3oM39e 1393 do

Si—ob 86093690 md9dsc.

2. 8956 BB dMm30669300 30039 6530L5EAMAL, M58YbsI3
max{12,35;10,98;10,59}=12,35 s07sb0 $

3. 306390 B53d0L5AMI0LEm30l 24960LsBE3M9BS A3060Hm0b

3900531853900l MHZ0V0MYOMEGOS DOMMIIE0 33060Mbs3dOLIMZ0U:

12
S, = — =13.33

0,9
21
52 = ﬁ = 26.25
4
S3 = 10 =4

B3P 9MMmm Jomgdmewo 39090 3bGoweob Si 139&do.
33MmYMd™ aij LOEOYJIL PMONMYMWO MR OOBIMZOL GHMEOMBGOOM:

aj=Sij*Pij-Cij
an=13.33%0.9-12=0
a12=26.250.8-21=0
a13=4"1-4=0
a=7.14"0.7-5=0
an=13.33*1.3-12=5.33
a»=26.25"1-22=4.25
an=4"1-5=-1
an=7.14"0.8-6=-0.29
a3=13.33%1.5-14=6
a»=26.25"1.4-25=11.75
as=4"12-7=-2.2
ax=7.14"1.1-8=-0.15
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aij-ob dmbs3999d0 9933953l HOOEOL Bgs Fo®Ebgbs 3Mmbgdo.

999835900l ogdomo  3sB39bgdgo  sbolosmgdl  MoMMYMWo
Bo380LsAMmIoLsm30L 306309@ Mo &30600900L 0599953990
03000009 gdsdo  93mbmdool  Loogl 306039  65380LoYMBMD
90056M090500. 359 0md©, J9BSBYds axn=13.33"1.3-12=5.33 B39b9gdl, ™I
306390 33000mb53500L 2558 ds3900L Fgdmbggzsdo dgmGg s 96
30639 65380L5AMIBY, 00935 93026md0s 5,33 smsLo $.

L530MOL30MOM  FMZgbsLMSE 43543l Loddg Motymazomo 360dzbgemdols
09000bg93500. Bogo0mO©  godmbiobmengds as=4"1-5=-1 sbslosmgdl dgLody
A3000b535000L gmeg 65300L5AMIBY 2o MTo3900L Fgdmbgzg3sdo ©MY-
053990 smolo § -0l EBs3MYJOL, 30MY 30639 BsgdolLoamdby dobo
390053853900L 9dmbggzsdo.

39925b900l 439y OO 3603369 Mds, B3gbL doaseomdo a=26,25%1,4-
25=11,75, ol 8sB396909w05, ®MIWOobsbss doBsbdghmbowos @s30fymm
G3060m900l 539353900 3OME)YIOOL gadol sTsgzgds.

X3y = '{90' 60}—4286
32 = min ViR

d9L50530boE FgMOYg BH3060MbBs3oEOL Fglsdg 65380LsEAMIDY 2T T539d0L
09000b3935d0 BH306MM0 4505399853090 NS s ™M39d0 TE OO
MBgds 90-42,86=47,14 ©O9-©0539, OMIolb 456053c0mdsdos3  dm393)e
B5380L5M3bY FgLodrgdgEos BB3S H3009d0L ©sdw)dsgzgds.

39009y 36M00olL ©sbsMBgb bofforgddo (dgmMg Lgg@ol gos. 9.0. dgmeY
A306006535000L  459Mm3gd0m) bgwsbers dm0dgdbgds MxMs dogdlodser®o
d6003b6g9wmdom,  sbgmos  Bggbl  d9dmbggzsdo  azn=13.3371.3-12=5.33.
2960LsBPZMds  Igmeg B5300LsaMdol Jogh 30603900  FH300bs350L
390059 853900L MM

110
X,, = min {90; ﬁ} = 84,62
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@5 9.0. Jogwo  3H3000b6535009d0l  Jgdmbggzsdo,  HMIgEmS
370930 5MBYdIMBL (3bMHoedo.

5dmblbols dggyo0 23996900:

X13=70; X14=20; X21=84.62; X3=42,86; X3:=23.7

2409m3m350Mmo Jobbols Bmbdios

Z=4%70+5%20+4+ 12 % 84,62 + 25 42,86 + 8 x 23,7 = 2656.54 s0256$ — b

3090 MdM M3EGH0To)O 4935L. 53 98000 TgbodegdgEos Jogeo
A300065350900L 2553853905, OMIOL  MZ0MVOMYOMEGOS3 046900
2656,57 s09bo $ o 930MBgds  0o30LGeo MM 65330L5YMIGODY,
39mOobom30L 5,38 Mg-0sdg, Agbodglomzol - 23,44 -9 3350 G do.

d9L58530b5, HOR030 IA9TMYdOL gl 9OMO LTS dIL 0dEg3s
d0350fj0mm  3H3060mg00L 3353900l M3GH0ToMMdSL,  d0bodwdsdy
©53094356mm»  H3060Hm9g00L  FMTS3900L  VOMGOIENGds 5  FIB3LEBOZOM™
65300L5MT9d0L M930LBIO OMOL MHOb30, HMIOL A56353cMdIT0E
B5300LoAMIgd0 Fgodergds 3931 Bb3s 300009008 ©o3w)dsgqdom, 6
Lbgo Lobob Lodwmdscmms 30dE0bstgmdoom.

509395605, 08 80Bbom, MMI 935850WM®M LoJoOMZIWML  LEBEOZsM
3mOHGHGO0L 363 M9BEGHMb0sDbMds 930 gdgos  gme35HgdMo
dmdbobOgmdol  bsMobbol  aomdxmdgligds. Gog doomgzs gomol dbeMog
Lo3MOGM  BSYPIMGOOLS S F3M930 LT 9dgOOL  bomolbMdMmOZ30
3565393900l 5350Wgd0m 5 BodoMmM39wMmb  3mMGHYddo IRJRTZ0LS o
565¢0Bol dmfjobszg 8900mgdol 9dmygbgdoo.

2.3. bgoMm39@ml LsBOZ5M EHMIBUSMOEOL 23630050l 3HMIYIgdOL
390053M0L 303500 E90900.
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BodoMM390Mmb LEBWZsM BHEMmBLIMOEOL 25630050900l 3OHMdWHIgdOL
390053M0L 80850 gd90Hg X I MBOLIL 59930 gdGE0S 49FMZO3e0bMo
Bogomzgeml BodE3zom  3mMOHEGHJOoL  LdGMBEBoG™  Igbodegdermdgdols
BM©OL 0850 9dgd0. 58 5dM3bsLMSE 39380MTo LoFoMmMs 49I3FMHO
09O FHowdo 390090 s9m3sbgdo.

- B935@ O™ Uododmggeml  LBobegom 3O Ggd0lb
930bmdozmemo  sbsewobo  dmgerom 930bmdozols AMBLBM®Is3o0l
90056 gdsmMS om3zseolijobgdom;

- 399M3033W0MmM AG®sbBoGmwo G300006MMbz0L

05653569000 459md[3930 30B7Hgd0;

- 3963L5BE3OM®  LodoMM39WMl  3MOGHIOOL  gobgomsmgdols
8005009193900 LsBMIBDoEM 306000900l dmbozol doBbom;

©OoLsM30L  MMBGIOL  293Wom  LsBMIBbboGBMm  gosHB039d0L
dmEMmds @ dobo  BOES  JoMoMoEo  LYTOIOMYdSS  BHOBDOGHMWO
G30009008 965350900l 25BMHOL  FoTsMMMgdom.  Visbmge
030bmdobGms  Jgxnslgdom  OLlgomol  LyGHMBEBoGH™  3mEgbzoswo
©O90LOM30L  godmoygbgds 70-80%-o0m; Go3 000l F0dsbodbgdgwos, GM™I
Logo®mzgerml dgmdenos 98 Bs@®obbo@m GH3060mqd0l oo ©dg@glmdol
0300396 30d3939, B3 9Hmol FbMH03 AsBOOL 3mGMEJdOL LoddwsgzMgms
3990mygbgdsl o dgmegl IBGog byl Fgmfigmdl Lods@mzgwml domgao
Lo@®BLIMOEM 0bRMILEHOMIEWIOOL 2ob30050MgdL.[31]

Lobgerdfogmms  dmMolb  GHGBBoGo - gl 6oL  360dzbgermzsbo
96O™m3bmo  OgldLo, OMIgEoE ©EIOLLSMZ0L  6o3egds  godmoygbgds.
A®bboG e  LggOhmdo.  LoJoOM3gml  dEYMTsMmIMIOL  259MGLGISL
390dgds 9m3gzql godmMULfim®gdgwo 99093990, 0¥) Lobgudfonmmsdm®ols
MON0YJOHMMOJOT0 56 0gbs 49m35coLfobYdMEo 5©0bodbmEo Lszombo @y SO
999853005 dmgdgo s 30dH039wo 9M0560 LEEGHOBLEMOEM 30 03d.

oMM §egdol LoGMBBOGH™ 300009008 IMALobMHgMdOL sbsrobo
5B39690L, OHMA LoJoMHMZI ML 253WOm 3H30MMdME30L Jm3MEMds 0BOYdS
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dbmEm©  LolmIbgm™Mb  F0Tommgdsdo. Ubgs  J39gbgdmsb, dsm  FmMob
3B9M350%b6mBs3 30 BHZ0OMIOMBIS  LoJoMmM3geml  3mMEHIO0L O30
30090mdL, o6 96  TggLodsdgds B3zgbo  3sOGHbomEo  Lobgwdfonmgdols
930bm3dozol 396300569d0 3903900. Logomzgenmls 36 &90do
3900598539890 330603900 70-80% LoG®sbDo@m sbodbmergdolss. 58539
@OML 5HYMHB0R B0 LJoMM39eML o930 BotMRGOMBL FHZ0MMdIM™MB30L
dbmn  40%-0g,  bmem Mo sHBool  Labgedfonmgdolsmgzols
©oLO3EJNMD  BHZ300MOMH630L Fbmwme  20%-0g  oI0H0Yds
Bogom39eml 3:mMEHJdoL A53eom.

LoJoOM3gML 2930 LsBMBbboGMm 30009008 bMmIgbzws@wmers
31905: 6530000 s B53Md3OMIEHgd0 - 50-60%, bogs®ro GHz06Mmmgdo - 10-
15%, Jodo®o s d0bgmoeMo Lolindgdo - 10-15%, rommbgdo (Bso dmGol
X9O™0) — 10%, Bbgs Gzo6mmngdo - 5-10%.

30Dgbgd0, Moz  bgwl Mol  LsGHMbBoGm  BHzoMmgdols
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