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Xeg ©@3-0b 356580,@560/508b0 3 9L 356539G®0 356 BEO3OMOos
L5000 Jofimgdol BHocogo,
: G6BbL3MOGHO0MYOOL BHoMoBol
Xgo Bocm30m, @3-l 9L 356599GH®0 gobM B3OS
296989,00060/smobo 9
L5000 IM FofimEgdoL BHoMogo,
' GOBL3MOGH0M9dOL GHoMOGOL
X0 Bscngom, -0l 9L 356539G®0 456 BO3OMOos
BO0IZE00),5600/5m5bo 3°
, 573061739890 ©d
X1 598005369390 0MHOMOSEO 9L 356539G®0 456mBEO3OMos
53mbgdo
x'72 dmgdgm doMomso BMmbogdo 9L 356599EH®0 gobM B3OS
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356599900l 5b5¢obols 3OM3gLd0 godm3zw0bs, MMT  356M5dgBHOMS
OO0 X2R0 5OOL MEHYsm0 36033690 Mdqd0L Jmbg g3odloMgd Mo d3sx30m
3565393900 (059. 9Mmag006 5dmboggdo, Lgbols goduloMgdmwo % s 4.9.),
bogwem 3gmeg X2B0 30 - 2956 BO3Mwo dbgdols Jmby BsBo 3565993Mgd0
@5 Fom0  ©3853900L5M30L  godmygbgd o 0d69ds FoBo LoIMms3gMs
09MOO0L 5356M50.

72 256boemeo 350539@M0@6 52 35M5d9G®0 535 o) 0d bsGobbdo
3903936 2961 B3MgEMdoL /56 bd0gdB030Ddol  gangdgb@Hgdl, obobo
R3D0O 356599BHMY00s. Bom LOTMZL SLgMO Labyg og3L:

{20003, X X130 X0 X700 Xi0 K11 X Xoger Xy X X g XggoonX s X e X}

(1)

bomm, 9MEyms@o 3609369 mdgdol ddmbg 8358300 356599GHM0 20-05 S Bsm0
LodM530ng 30 SBYMOYS:
{ X4 %5, X710, X151 X164 Xp01 Xp30 X301 Xag---- X35, X401 Xg5 X6}

(2)

09969960030 5Bol  FofimEgdol  GHoMoxRoL  IYIBOLIMZOL  Bmysw
Lo@oM0xzM  gobsbodo Fmbsffowgmdls 37 356539BHM0. 5996, MEHYMeOo
9600936903900l dJmbg 935300 356539GHO0 5MOL 9, bawm BsBo 35653930
30 — 28 (0ob.gbMogo 2).

90fimqdol BHoMmogxgol 935530m 3565dgBMmms LodMmagmgl slgmo boby
593L:

{ X251 X301 X330 X540 Xa5-0--Xa7, X400 Xy}, (3)
bom, 3oHBo 35M5d9GOMS LOIMSZEg 30 SbgmOs:
{033 0 o ot s o K e Yo Y i i Vi i Y Yt (4)
0mbgdM030  2oBol  BHGMBL3IMOEGH0MGIOL  BHMOROL  oA9BoLIMZOL
Do LBoBHOM0oBMm  2obsabodo  dmbsfoggmdl 38  356589G®0.  999sb,
“AYMe®o 860d369wmdgdol dJmbg 9355300 3565dgBHMO M0l 8, bmwwm gsbo
356539360 30 — 30 (ob.3bMogo 2).
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AOBL3MOEH0MJOOL GoM0FOL F35300 356539EOMS LOTMOZg SBYM0Y:
{ X200, X051 X301 X350 -1 X351 Xys)
(5)
boeom, 3oBo 350599GOMS LoIMZgL 30 Sbgmo Labg 5J3L:
131131 M4 ' ' 14430y 1 ’ ' 1419 =1 M3 M7 VA8 1 yeeny 1 ’
{0263 X33 X34 X009 2603 1 Xy 3 X X s Xigps X X ees Xgar Xy X X X oos Xegs X1 X7t
(6)

0bgdM030 2obol gsbsfoergdols FHoMoRol ©sgbolEmM30L BMYs®
LoGoonm  gobsabsdo dmbsfowgmdls 43 3o6599@®0. 9J9sb, MEYMs®O
3600936903900l dJmbg 935530M 35653930 560L 15, bmwm gsHo 3565993 M0
30 — 28 (0b.3bMogo 2).
396500gdol BoMoxzol 93580m 3565dgBOms LodMmzwgl sbgmo Loby
593L:
{ X4, X5, X7...X 10, X15, X160 Y31 X300 Xagreos Xa70 X5 Xug) . (7)
boeom, gsHo 356599EH MO0l LodMm3wg 30, SLgmoas:
0003 5 1040 X147 X1 X1 X X Xt s Yo XX Xy g Neh
(8)
06906030 2obol BMbBsMgdoL  BHoM0BOL  ©oRJHOLIMZOL  BMYs©
Lo@oM0xzM  gobsbodo Fmboflowgmdls 47 356599BHM0. 5996, MEHYMIeOo
360936903980l 3Jmbg 835530 356599BHEM0 5oL 15, beagm gsBo 35605993 M0
30 — 32 (ob.gbMogo 2).
dmbdomgool BHoMmoRol 835530M 356599EM™MS LOIMOZEY SbYMOs:
{ X4, X5, X7...X10, Xy5, X1, X530 X300 Xggreees Xa70 Xgs0 Xug} . (9)
bmerm, gsBo 356599EH MO0l LT3l 30, SBgmo by og3L:
{0026 -6 X i 1 X g X K i o o e e
(10)

OAMO3 965¢0D0EIb 2960l bBP3MS 72 Fgx35L90E0 356053930
wWdGoggbmds - 52 20bmbregdgwo  sb/s  Ldogddmo  bsbosomols
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35659905, s80GHMA, 58 Jgdmbgzgzsdo 396906030 2obol  GHIM0RGOOL
©503960LsMZ0L  FomgTsB03mmo  IMmEIEoMgdol  olgmo  odM(EPOO
0bLEGHMMIGDGH0, OMIMOOESS  SWBSDMOSMS  MIMO0S @O  Fom9GIdEH03)M0
LAHOIGOLAH0IS, 9O  200MmEYJds,  MoPBs3 3960 0m35¢obfiobydl
39699D03MHg™mdOL s3gdGHgdb.

Robo  LOIMS3EgmMs Mgmeos (Fuzzy Sets Theory), Bzgbo sBGHom,
b9dofjgzbom 3oLbmdl B3zgb o  @OLIME  STMEIBSL. 98 MYMGOoOL
893900gd0l, wm@gBo Bosgl (Lotfi Zadeh), 65d0mddo, MMIgeroi dogdwgbs
396B3M9MdL s 39OHIMP Mo0Tg Md0GJEHOL globgd SOOI 3MmEboL
©5399053980L  0BLEGHOWAYBEJOL, b 30M3gmo Fgdmy3mazobs  MdOYJGHOL
5039  LOIOSZWOLOEIO 39360 gdoL  FMb300L  33Eogds  [0;1]
063935 do, “b 0 56 17 dobstrveo 9603369wmdgdol  Top0zMe. o3
doggamdols 560009360 39630m56M 900, boyd dmobgmbs
“@0b9y30LEMOHO MIxMOJLMOOL” Fom9ToE0IMMO FMEIXOMIDS, FoRIPOMIQ
7050000,  MRO™  Jooo,  dogrosh  Bomoero”  BHodol  wobyzoLEmMo
A9™30b900L 3509053039600 9boo odmbiabgs.

59 B396 BoBO 3565393Mgd0L 2obloBOZMOLIMZ0L Q9dm3094qbadm geo-
900 439@wsvY 98IJH0B bIOdL - XaMBNOO 33Y3IHOWIdOL Jogdol
(Group decision making), 56¢9 9Ju3gOHGHMs gRsLgdgdoL BsBO S3MGR0MHJOOL
d90mQU.

Bomgos, M3  @obo  LOIMZWIMS  MYMO0SBY  sBYIbIOIEO
doamds 33503l dbgdMm030 25BoL MYAMWOMHIBOL O BHIMOBOISBF00L
99539930560 456bmM 309 gdol ddEreg® 0blEM™MAGHEU.

B396 99369M 0™ 9du3gOEHMS X AMBOL T9351939d0L BoBO SMYR0MJdOL
3990099 3900MBY. 50b0dmwo dgomOlL sGBO dEYMIsmgMdl d9dgydo:

o b0 LOIMZWIMS Lol JOHCMOWOMOOL FgmBLAGOMEPMBOL
393960090,  GMIgeroi  oBLIBOZIOMOos  sJloMTsEG Mo  JoMIol
bog3mdzgaDyY, HoMdMobL 99 :935H9dwo Igommol d5HBolU;

o gpbo LodMsgwgms BP0z dgugdbg RIBo  LOIMSZEGMS
LOLOIEO GOPMILO0MBJOOLIMZOL F9dmEHOb0oE0s bgeglgdol 360dzbgermgsbo
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36905, 9933039005 MM, BsBo LoIMIZEgMs oMoz  dglgMdo
1093930 0BMEGHMbMOO TgxzsLgdom bgdoldoghHo ™o {Aj} Qo {Bj} 335%0

LodMs3gms  LELOIO  GOPMIOMIOLIMZOL,  obgmgdobmzol, @I

S {Aj} S {Bj} <S SMLYOMBOL oo LOIMSZEgMS BliBMEEO GONMDOMDS

max !

{C ; } , 6Hmdgwoy abaogbos {B | } -bo Qo 5053006MHMMWS,

S{Cj}=S{Aj},j=m,m=2,3,... . 39O 530LS FBHJO(39OYW0s, BMT 0
LOLOEPO  GOHOMOWOMDIOO {Aj} QO {Bj} 9O»Msbgomol  dbaogLbos K
dbaogbmdol  3m9n0EogbGHom, 98 goBo  LoIMOZEgms  LELOYIEO
9ONMI0MdJOOL gmsbbdgdmemdols dsh39bgdgdo 53059mz0gd9b 9999y
396 MegdsL:

S{A}=kS{B}+(1~K)Spu, j=Lm m=23,...

e 6583969005, O®™MI BsHO LOIMZEgMS IgEHM03ME dgugddo MFy39@0
0bmEM™bMMOHo FgxnsLgdom ™Mo  bgdoldogho Abasgbo GoBo  LOIMIZEGMS
LOLOIEO  GONMIOMBJOOLOMZ0L,  olgMgdolm3zol, ®md S {C j}>S {Bj},
6900Ldogmo k—L30lL SOLYIMOL JOHMOIMMO BsDo LoIMIZ3egms LELEOYYO
JODMIOMDS {Aj}, olbgmo, Mmad {Aj} dbaogbos {C f} dbasgLgdols
3M9%303096¢00 1 ©s 4, = 4,, j:m,le{l, 2,..,mf,m=23....

50 (3690900l Loxwydzgbg 3900©9ds 9Ju3gdEMs FgBsligdgdol Fsbo
5369306905.

30074350 939N G KRB0 9B35LJGOL COWOE 3MBEIBREGHOL 3Mm3bowgdol
bs®obbl dm3gdmwo Mbogg®lwdol dodsdom (h3gbl F9dmbggzsdo s53519d96
GoM08035300L  3565393Mgdol  360d369ermdgOL). $3dgIEIOMEO 939D
9MdsmgMmdl 0dsdo MM, vy 9du3gMGHJO0 1bo3zgMLMIOL Moodg HoMEHowdo
905009396 MFsergl  gmobbdgdmemdsl, 3m@GHabEomMo 8500 99derosm
9050fomb sBsewmyom® dggal dmEgdmwo bogzg®Lvydol 63doldogH Lbgs
D9OGHowdo.  9dudgdGms gl “bomzgogbm” s Fgmsbbdgdmermdol
95gdLodoErmEo 539690000 50©gds BOBOLI s F9damd bmME0gEYds
bbgs 300900L  (9Ju3gOE™S Fgxsligdgdo boggMLwydol bbgs FgdEHowgddo)

23



303060905 59 d5BolYy. 990y MbogxMLMAOL ymgzgw HodOGHowdo 50390
909996 BHosbo  goBo  LoIMsgEgms  LLbOWWo  GHNMIOMdJdO,
OMIgmogob  gmggwo  dbyogbos  9emgegdgb@Hosbo  Rsbo  LodMs3gms
LOLOEPO GOPNMIOMBOL JodloToMO JgmsbbIgdIEMdOL F9MEowwdo s,
505300MOMSQ, 9J3L 9909bbIGdMEmMdOL moglo d5B3969d9w0. ymgzgerogy
535096 momMgMEo 9du3gdEoL Jgxz3sligds »bogg®livydol yzgws FgdEowdo
350m35¢0lHobgds  MbsdIM0  bodolbom.  5dgsb, FoBo  saMga0cMgdol
13933050 M39M5@GHMM0L 399my9gbgdom doomgds X3IBIO0
390§939(H0wgdob 89gao-

dgomEol  989JG0sBo  Mgeobsgoolsmzol  F9dmM:m35HGdIM0s
X3IBMO0  Logdu3gMEGH™  FgxnsLYIGOOL oo  sdMTsgz9d0lL  L3gEOIW GO
M39M5@HMMH9d0:

50239605, G9M0x0L 3053503500563 ImEgwl, HMIgeroi 99o393L
9398300 @5 BB 356539BHMYOL, 5J3b 99990 Lobg

T:(Z;xl. +le:1x'j)/xl. (11)

Bo@o3: X; @ x; Fgbodsdolo@ F35B0M S BoVBO 356009GHOJOL 5©0boTBL.

dgmombg 05380 256bomos sbseo dmEgmol MHgseroBsEgoolsmgols
Ls05bs@M  5EMMOmMTgdoLs s 3MI30GHIOHIo 3HMYMsTol FgdmBsggds.
SOPIO0W0s  samOOmMIOL  9M933oxBoMm  dm3o.  sbsgro  dmEgerol
990DO3E00LIMZOL  939dY0os  JMErosbo (96533530 @S 039B0M
Bsfogdols) seam®Homdgoo 34969060030 A3BOL BHM0BIOOL ILOIMZEYESE.
©5318539090s  3OMAMFMo  MHBOMB3gwYmays,  smfgMowos  dobo
GH9J60396M0  FobslosmMgdEgdo.  2obbMmM(3090dM0s  30330vE OO
3MMAGM5dob  39MH0xB030300 @S odaMmzs  396gdM030 @obol  dofirgdols
AOM0x0L  goblobEgmol  FogoomDy,  Momsg IILEHMOS  dobo
5Q09935G IO MDY,

30639 000 3539000  Gpbo  39M589GHMJOoL  2obLEBEO3MOL
SEam®omdl,  Mmdgog  Loghom  deom3lb  FoMdmoaqbl  dofimgdol,
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AHOBL3MOGHMGIOL,  2obsforgdol s dmbdsmgdols A96MH0gx900l
39bLsBEzMOBIMZ0L

3009350 M 94b3gOEH06 FJIYPIOO XAMBO 5GoLGAL A 3mb39BGHOL
dm3gdmo  Mboggdlmdolodo 3039m3bgd0L  bsMolbL (900 ©@s 03039
969633565893 ®gdL.). 999y F03009dm BsHBO LBOIMSZggdol Lalid¥yen
JODNMIOMOSL {Aj}, j=Lm, m=23... © 35635bmOH309mBm XAMIRYO

3905093930 gdsl.  B3960  5dmEsbss,  dm3gdmwo  gvsbBo  LodMSZEdOL
LOOMEO  9OMMOIWOMdOL  Lowwdzgebg  dogommm  ghoo,  9.0.
396Mm9BMGH0MGd90 B5HOo LOTOSZY.

Bodox0 0: 0bogoserobszos: RsBo bodMmszerggdols bsbGoemo  9mHomBeromds

{4,

J

}, dobo  69329¢n3300 {A'j},j:m, m=2,3,.... ,u(xl.)—om
303600b6mm  RsBo  s3(93060900L  H9boerHsAHO X, i =1N

paedogendo.
bsdoxo 1: godmzomzsermor  3sBo  bodtszcmggdol  bsbGoemo  96Go8eromds

{A j} -0b ps®8cadscog9bgcro:

Lo+ u. /2
('uA{m/Z] ‘LlA[(uH3)/2] )
[(m+1)/2]

if Z P(A«'/’A[Imlzl): i p(A.}’Atl(m+3)/21)’

j=1 j=lml2]+1

= [(m+1)/2] o (12)
‘LlA* . (ﬂA[(’”*S)/Z] - ﬂ’#m/Z] ) Z p(A] ’ A[m/Z])

Jj=1
Hn T oyl o

Z p(A;WA['m/Z])—i_ Z p(A]"’14['(m+3)/2])

Jj=1 Jj=[ml2]+1

otherwis.

Bodox0 2: godmzoz5¢mmor oo bodBsgeng9dol  LsbGoero  9khoomBerocmds
{Aj} -0l J9056bdgdwcmmdol 858396989¢70 «960396GLdol  gmz9¢m
X, i=LN Jen9096¢580:
1 1 m N
S{Aj}zﬁ(zv—[(zmu)m] ;p(/l ,Aj)j (13)

30260360 9b boowggdo S {xl} S {xz} e S {xN} dgbsdsdobsc. S, =1.
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bsdoxo 3: sz5GBomo {S {xl.}} obgoo S 9an9d9bdo, Gemdgemog dgdos sb
AP0 Y395 929096HOS 3OS Sy -
Bodoxo 4: d935U6wcmmon bsdoxo 5 i 1N - obsozol.
BsdoX0 5: godmgmgocrmo A=S -S(x,):
bsdoxo 6:
* oo A<0 85806 u(x,) =M, (x,)

" 027 A=0 85906 podmgzmgommm u(x,) BGIr00:

(ILIA[IW/Z] + ,LIA[I(HH3)/2] ) / 2
) [(m+1)/2] . i m : )
lf z p(A/-aA[m/z]): z p(Aj1A[(m+3)/2])1
= J=[ml2]+1
[(m+1)/2]
H= (/U : —H, ) Z P(A;5 A4,pz) (14)
A[(m+3) / 2] A‘[m 2] A/_:]-

Hy o T iz - m T
Z p(Aj’A[m/Z]) + Z p(Aj’A[(erS)IZ])
= jemI2

otherwis.

* o A>0 Jsdob gsdmz035¢nmo k, 9900980 a356¢)¢n98osb
S =kS{x}+(1-k)m ,

J90098 3500930035¢PM07

c :(ﬁ(ﬂ (x) -k, (x,.)v(B,')D/m. (15)

Q@3 8eaereals
i
iy Ami2) A[(m+3)/2]
2
‘ [(m+1)/2] ) ) m : :
if 2 P A) = D, A Aay),
j=1 j=[ml2]+1
Hy = ‘ ' [(m+1)/2] o (16)
p(A[mIZ]’A[(erS)/Z]) z p(Aj’A'[mIZ])
=)
ctk /UA[‘M] T 2] “ ]m -
z p(Aj"A'[mIZ])J'_ z p(Aj’14'[(m+3)/2])7
= j={mi2]41
otherwise.
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Bodoxo 7: sdeaboblibo s6ols {u(x)), p(x)senes )}

359D 30693900 LoIMSZEY.
99dpmd 35bmG309wgdm 3O 39 IO ©039bB0osEHOLIM30L
0693030 2ol Jglsdsdolio BoM0gBIOOL obloBEzML.

1. 30§m©gdol GHoMogol 45565603900
30035600L Herom®o dmmbmzgbogds 99dmbogsmbyg godmomazwgds:

37
G = xis +x'22 + X3 +x'24 +x'25 +x'27 +x'28 + X5 +xiﬂ,1 + in +x59 X4 +x212 T X5 +xg5’
i=33
(17)
0Mbgdcm0g0  oBol  Fofimgdol  BHoMoxo  Ey-olb  goM9dy
3560LsBE3MNd.:

T

mits

=G ../ x,, ®560/1000 &. (18)

2. A6OBL3OGH0MZO0L FHIMORBOL go9byIM0Tgds

GOBL3MOEHMYdOL 3035600 Peronmmo dmmbmgbowgds
0990bog5BY 49dMOmM3Egds:

22 29 38
G,, = z x'j FXpg + Xpg + Z x'j + X5 +x;,1 + Z X, + xég + x;12 + X5, (19)
j=21 j=24 j=35
0693030  25Bol  GHOBLIMOEHOMGOOL  BHIMORO  EY-0L  oM9TY
3960LsbE3MId.:

T. =G, | x,, ®s60/1000 &. (20)

trn

3. 396500 gd0b BoM0R0L go965¢M0T9ds
390565H0gdgwo 30335600l ferom®o dmmbmgzbowgds d9dmbogaw by

390M0m3gds:
2 29 o oa ‘ ‘
Ggan = z X; +Xopg + Z X;+ Xgy + X5 + zxi T Xgg + Xgp + X5 (21)
=21 j=24 i=35

0Mbgdm030  2oBol  gobofoergdol GHoMoxzo  ©Ey-ob  45M9dy
3560LsBE3MNd.:
T = G | Xg» @05610/1000 8. (22)

4. 3bdoMgd0L BHIMOGROL 55650M0d9ds.
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dmbdo®mqdol  GHoMoxko  J9oa9bl  dofm@gdol,  obsfioergdols o
G963 EH0MJOOL B9M0539d0L Kxo5aAL.

r.=T.+T. +T , @s6o/1000 3. (23)

mox = Lgan T Limits T Limn >
G0zl 3mM9gdEBH0Mmgds bgds LogsBHm 3MOLoLs s dmbgdm030
3oBob d9lyo30L BsLOL (33¢0GdsMS JobgEI30m.
bogoBHM 39MOLO, s LML 3930060 9dMw0 Lbgs 356539EHMJdOL

360036903900  250Mm0m3wgds 393935 BH039M0  LEHIGHOLEHOIOL  3bmdowo

3900Mm©om, 3sbbyEgbol 0sMHT0m. 5335615 Y39s 3565F9BHMOL QoMM

bgds bLbgoalibgs 3gmm©gdol 3md3wgdlwmeo dgmfydol bLydswgdoom.
Dg0mm  dImygzs60wo  sWMmOHO0MIgOoL  Lormdlzgebg ©sdYdsgzgdwo

065 dglsdsdolo  3MHMYMmsdMo  MOOHMb3gwymas. 890ddbs  3GMAGMmsdMwo

36MMEMJGHOL MO0 3560sbG0:

vl. 36Mmy®msdmwo MBOHMbggrymgs (Count The Cost of Electricity v1.html)
©0gMs  390-30MGMsdomgdol  gbgdol  (HTML, CSS, JavaScript)
3990g9gbgdom. 3MHMYMFMo  NYOOHMb39wymaol  godmyggbgds  (g5339d9)
99L5d9d9w0s 69d0Ld0ogH 3m3309BHYHDY s BgdoLTOGH MIGMSE30ME
Lob¢gdsdo (LINUX Based Systems, MAC), Losg ©09949b9gdv9emos Mmdgerody
59 06¢39Mbg@) 315 D9gMHgd0LYs6: Opera, Microsoft Internet Explorer, Mozilla
Firefox, Google Chrome, Safari s6 bbgs. 300090 MOOHMbggwrymaol
dmEMEmds 89.5 3000MdI0E00.

v2. 36MmyM59mwo  MBOHMbggarygmgzgol Igmeg 3960bos (Count The Cost of
Electricity v2.exe) dbmeom WINDOWS (2000/XP/VISTA/SE7EN)-ol
950030 9350dL. 043l doebg “09amdMo” 06EIOHBIOLO s o6
dmombmagl dmdbTocmgdeologsb Mo0dg 4oblogMm®mgdmer 30md30vE MY

339C08035305L.  3OIMAGMTMo  MHOHWb39wymBol  Imgyermds  1.22
3935050309, 351503905 B335MOLOS Job 50JMmbBY Fomlol oErs3ol 2-K%9gM

©F96o.
36OHMyM53M0 MHOOHMB39WYMBS 25F9MMWO O 53MMB0MYOME0 0gbs
9ofimgd0l, GOMBLEMOEGH0MGOOL, Fobsfowgdols s FmbIsMgdol GHsMoRdOL
395bLOBEZMOL 5350 GODY.  FogoOMOLImM3oL  Jobbowyemos 396906030
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290l Fofm©adol  GHIMoxOL  4oobyo®0dgdol  Ldgds

3035bsfoengdgeo

3335600 LU “goB@®mabligsb-mdoobo-l 2007 ool bo@smogm asbsgbowol

3s5omBY (0b.3bMoo 3, 3bGrowo 4).

0mmbB30M030 25Bol FofimErdol GsMOROL 355bgsMm0dgd0l liggds

gb®owo 3.
Ne 058396900 gd0l olobgEgds ‘oedob 3?‘(’)00(;6)‘2&)501) PR
0 6 -
QOGO 29bmdoolio b0B930
I 5dmUbsgsemo 95839698¢gdo
300900 3969360030 A5Bob
1 300095005 - by db. 390.0 430.0 432.400
599
9 6{3{(}566030 29%ob dglollyoo - 180 167
8o smolbo 8°
W60/
2.1 09039 9036 35¢0 3580, sovslso 85 315.0 283.89
@5M0L 399OLO 533 EMESOMH W60/599
22 80056190530 OGO 175 1.70
3 | dordawo babyddogo gobob so3bo 1354500 | 122756.155
00690 90d 560
4 9099953905 HoEbM3bMmds- Lryew 390
4.1 0.9. 350l dofmgdsHg 3930
II 9ofimgdol botrxgdo - bmen NOMeR (N 1) 982.3 630.291
o0 dmols:
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SUMMARY

Thiswork considers an attempt to improve natural gas tariffs determination. It
is clear that socia - economic urgency of natural gas tariffs determination does not
require to be substantiated additionally. These efforts are implemented in the
development of multi-variant model of the natural gas tariffs determination during
the process of natural gas tariffication.

First of all we'd like to emphasize that this research does not aim at creation of
new formulas in order to determine tariffs (bicycle invention). Here, we are talking
about quantitatively new approach to determine importance of the parameters entered
into the methodologies.

This work includesintroduction, literature review, four chapters,
conclusion, bibliography, annexes.

Chapter | is devoted to the assessment of current state of the energy market of
Georgia. It analyzes the country's energy policy and strategic priorities. It determines
the importance of natural gasin the energy balance of Georgia. It forecasts natural gas
demand.

Chapter 11 describes methodology of natural gas tariffs determination and
regulation in Georgia. It assesses level and dynamics of the natura gas tariffs. The
methodology of natural gas tariffs determination is analyzed critically. The grounds
of methodologica improvement of the natural gas tariffS determination are
established.

Chapter 111 describes formation of multi-variant model suitable for conditions
of uncertainty. Itis explained the sense of the word “multi-variant”. The formation of
conditions necessary for the building of a new model is substantiated. The description
of natural gas tariffs calculation is given. The tariffication procedures are analyzed
parametrically. The conditions and principles of tariffs determination are established
for a new system. It is substantiated that as one of directions of improvement of the
tariffs determination and regulation there may be determined the use of fuzzy sets
theory, which reflects adequately the uncertainty aspects of the energy market
parameters in the present conditions.

In the pioneer work of the founder of the Fuzzy Sets Theory, Lotfi Zadeh
[L.A. Zadeh 1965: 338-353] devoted to the uncertainty and particularly, tools for
procession of incomplete knowledge concerning any particular object, he is first, who
offered us the change of function of the belonging of the object to any set in [0;1]
interval, "or 0 or 1" instead of binary values. By consecutive development of this
approach, Zadeh made mathematical modeling of the "linguistic advantage”, such as
expression of linguistic terms of "low, lower, very low, high, higher, very high" type
in mathematical language (let's compare the characteristics of energy
resources). After that, there are the references from fuzzy sets theory given, which are
sufficient for the further understanding of the material.

The model of tariffs determination for supply, transportation, distribution and
consumption of natural gasis build based on the fuzzy sets apparatus.

Chapter 1V gives an account on development of appropriate algorithms and
computer programs for implementation of tariffication model. In order to substantiate
trustfulness of fuzzy block agorithm there is a theoretical base of explanations,
theorems and examples given. It is followed by semantic description of fuzzy block
algorithm. Let’s say, that the expert team assesses the same energetic parameters. Asa
result of the above assessment we will obtain desirable unity of fuzzy sets. There are
described and analyzed the procedures intended for implementation of group decision,

37



the graphic illustration is given too. There is complete (fuzzy and non-fuzzy parts)
description of the algorithms given to calculate natural gas tariffs.

After that, the software development and its technical characteristics are given.

It should be noted that software can be used without installation. The software was

developed by example given for non-fuzzy blocks of the agorithm; and for fuzzy
parts of algorithms - by example of tariffS determination for natural gas supply,
which confirmed its adequacy.

The system created was tested. The new model offered was tested by JSC
“KAZTRANSGAS-TBILISI”, by example of tariffs calculation for natural gas
supply in 2007. The results were compared with the tariffs required by Licensee, as
well as tariffs approved by NCERG (National Commission of Energy Regulation of
Georgia).

The results of work executed are given in the conclusion.

The annexes include illustration tables and software interface pictures.
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