H PakynrtTeT opraHwumwsaumunnort
lleHTap 3a NOC/TOBHO O/

Teopunja oanyymBatrsa

BuweatpmnbytnsHo oanyymBare u
Buwekputepujymcka aHanmsa



CaaprKaj

A MeTtoae BuiweatpnbytnBHOr oanyymBama
(BAO) n BuweKkputepumjymcke aHanuse (BKA)

I UKOP
I AXIN (npepaBame cneaehe Hepesbe)
I PROMETHEE (npepaBarme cnegn 3a aBe Heaesbe)



BuweatpmnbytnsBHO
o4/ly4MnBat€e

Atpnbyt 1 | Atpubyt 2 ATpnbyt 3 ATpnbyt 4

AntepHaTtmea 1

AntepHaTtmBa 2

AnTtepHaTtuea 3

AntepHaTtmea 4

OueHa

AntepHaTtmnea 1 O K A
AntepHaTtmBa 2 'B' ny

AntepHaTtmBea 3

AntepHaTtmea 4
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MeTone BKA

. ELECTRE (Elimination et Choix Traduisant la
Realité)

. MKOP (UTepaTMBHO KOMNPOMUCHO
paHrnpam-e)

. PROMETHEE (Preference Ranking
Organization Method for Enrichment
Evaluation)

. AHP (Analytic Hierarchy Process)



Tabena oanyymsamrba

5o0d 44



MKOP (Cepadum Onpuuosuh, M)

A 10 pepuHULLE TEKNHE KPUTEPUjYMA:
A [0,35;0,2; 0,3; 0,15]

A 10 neduHUWE KoMIpomUC (TEXMHE) KOoju
Xenu ga cknonu namehy oyekmsaHor (S) u
necumucTmdHor (R) pewemsa. V = [0; 1]

I S=v,R=1-S



Ropauu metoae

1. Hopmanunsaumnja tabene ognyymsama,

2. MHoere TexknHama Tabene oanyymBama,

3. PayyHarbe KOPUCHOCTU M MaKCUMMUH

cTpaTeruje u

. PayyHarbe KomnpomucHe BpeaHOCTH.



1. Hopmanusaumja Tabene
oANy4YMBaHa
Ni = (X maxe Xij) /(X max- Xmin) {ted ¢ d dzO czezrs
Mij = (X - Xmin) /(X mac Xmin) §sud¥dessods
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2. MHOXeHre TeXKMHama Tabene
o4/1ly4nBaHba

% |035

0,2

0,3

0,15

9 od 44



3. PauyHake oyeKknBaHe
KOPUCHOCTU U MAaKCMUH pelleHa

0.366667

0.56875
0.483333
0.602083

10 od 44



4. PayyHarbe Komnpommca

5 j ¥ d@®0,5=>S=0,5R=1-S=0,5

. . [ 1
0.366667 0.000 0 0 0
0.56875 0.000 0.746154 0 0.373077
0.483333 0.000 0.430769 0

0.215385
0.869231 | 0.8888889
0.602083| 0.067 0.87906

A S—y npoceky no6po pelerse
A R -cnabe cTpaHe pelwerba

A Q- komnpomuc nsmehy “npoceuHo” nobpor pewersa (S) v cnabux ctpaHa
pewerba (R)

11 od 44



N360p napameTpa Vv

A AKo ce oayKa Moe ycBojuTH BehnHom
rnacosa taga vV moxe omtn 0,9 nnm 1

A Ako noctoju [10 Koju 3aroBapajy jegaH
KPUTEPUjYM U MMaAjy NPaBo BeTa, Tada V Tpeba
na byge mare oA 0,5 a Kaga Hema AUCKYcuje
mehy 0 Tapa moxxe n aa éyae 0.



JloBO/bHa NpeaHOCT N AOBOJbHO
4YBpCTa No3nuuja

A [la 61 npBONNacupaHa anTepHaTMBa a’ 6una
6os/ba o4, gpyronnacupaHe antepHaTmsee a’’
noTpebHo je Aa ocTBapU

I JososbHy npegHocT (Ycnos 1 — VY1) un
I JoBosbHO YBpCTY No3mumja (Ycnos 2 — Y2)



[1oBO/bHA NPeaHOCT U AOBOJ/bHO YBPCTA

no3unumja
A NosossHa npeaHocT (Y1) ce pauyHa 3a vV =0,5.
A Q(a’)-Q(a”) 2 DQ,
A DQ =min(0,25; 1/(J-1)), J - 6poj anTepHaTMBa
A “[loBosbHO uBpcTa” nosmumja (Y2) ce octeapyje ako
ce ncnyHu 6ap jeaaH oa ycnosa
A 3apprkasa ce npsa nosuumja 3aVv ={0,25; 0,75}
A 3appkaBa ce npBa nosmumjasaVv =1
A 3appaBa ce npsa nosuumjasaVv =0

A YKkonuko npBa aNTepHaTMBa He Ucnyrwasa Y1 n Y2 He
cmaTpa ce aa je “aoBosbHO” 6osba oa Apyre
anTepHaTmse.



CKyn KOMNPOMUCHUX pelleHa

A Ykonuko Y1 v Y2 He Bake, uamehy a’ n a”’ He
MOXe Aa ce yCrnocTaBu paHr, seh obe
anTepHaTMBE yNnase y CKYn KOMNPOMUCHUX
pelierba.

A YKoNMKO He BaxuM Y2, a Baxu Y1, Taga y CKyn
KOMMNPOMMCHUX peLlera yaase camoa’ na’.

A Ykonuko He Baxku Y1, a Baxku Y2, Taga y CKyn
KOMMNPOMUCHUX pellera ynasma’ n cee
ocTane antepHatmee, a’’, a’”’ nTa. y oaHocCy Ha
Koje a’ He nocTumke npeaHoct DQ.



MHTepBann cTabMNHOCTM TEXKUHA

A Na nu NPOMeEHa TeXUMHa KpUtepujyma ytude
Ha PaHr anTepHaTMUBA, TJ. KOJIMKO je pPaHTr
cTabunan?

AWi'=q*Wi

A Iwi’=1, anu ce 3a4pKaBa NOYETHU OAHOC

OCTaNINX TEXUHA KOje HMUCY npomerbeHe wi'=r*
Wk(k#i)

A g*wi + riwk (kz) = 1



MHTepBann cTabMNHOCTM TEXKUHA

Ar = (1-g*wi)/(1-wi)
A0<qg<1/wi
A CI1 < q < qz—npeTpamMBal-beN\ ce ogpehyje 3a cBaKo |

A J1*Wi < Wi < 2*Wi — uHTtepsan y kome ce He 61 Mmerbao paHr
aNTepHaTUBA



Ctyauja cnyyaja

A Cpbuja cnasa y 6oraTe 3emsbe LITO ce TUYe
BOAHUX pecypca

A Tv pecypcu, mehyTUM, HUCY PaBHOMEPHO
pacnoaesbeHmn (NMPOCTOPHO U BPEMEHCKMN)

A Benexu ce pacT ypbaHOr CTaHOBHULITBA,
MHAYCTPUje N No/bonpuspese.

A Pa3Boj reHepasiHO HEraTMBHO YTUYE Ha
KBanUTeT BoAe.



OnTnmmnsauunja BOAHUX pecypca no
BULLIE KpUTEpUjyma

A “Bopa Teue npema HoBLYy”

| BopoeHu “patosn” (Peka Konapago, MeKcmko —

CAN)
A EKOHOMCKM UHTEepecu

A MonnTnuKm MHTepecwu
A OnwTu NHTepec
A dur3nUKe KapaKTEPUCTUKE



Kputepunjymcke pyHKuUMje

A EKOHOMCKM (LL0BWT, TPOLUKOBM, AMHAMMKa
dUHaHCMpatHba)

A TexHWUYKM (KOAMYMHA BOAE, HUBO BOAE,
Nnoy3aaHOoOCT, Bpeme uUsrpagre)

A CybjekTuBHe oueHe (M3ren, ambujeHT,
330B0OJbCTBO)



[lonyraBame Tabene oanyymBama

A TeHepwcare anTepHaTUBa (Bapupare
napameTtapa: Bpeme usrpagmre, AMHaMmKa
n3rpagte, noysgaHocT Ucnytera HameHe)

A EKOHOMCKe aHanu3e
A Mopaenun cumynauuje u ontummnsauguje
A AHkeTe, uHTepsjym, Nendu metona



BoaoonpuspeaHu cuctem “lfoprbak”

A Cnus peke Mnase, onwTtnHa Karybuua.

A CHabaeBaTV CTAaHOBMLITBO KBA/IMTETHOM
BOZOM.

ACaquaTM MaHacTUp [opHaK



TOK npojeKTa

A N3papa cTyauje o HajnoBO/bHU|EM U
a/ITEPHATUBHUM pellertbnma.

A NpoejHo pellerse.

I Muwsbere o0 KyATYyPHO-UCTOPUjCKUM
cnomeHuumma (PermoHanHu 3aBoj, 3a 3aUTUTY
CMOMEHMUKA KynType)

I Muwsbere o yTnuajy Ha EKOIOLLKO OKPYIKEHE
(Penybanykm 3aBoa, 3a 3alWUTUTY NPUpPOAE)



ToK npojekTa (2)

AYTBp'F)eHo je Aa CBa pelluera Koje
NpPeTnocCTaB/bajy N3MellTarke MaHaCcTUpa
Tpeba na byay NCK/byyeHa.

A [MoTpebHa KONNYMHA BOAE KOjY je CUCTEM
Tpebao na obesbeau je npouerbeH Ha 2740 1/s



[eHepucarbe anTepHaTUBaA

A Bapuparmem
| Bbpoj akymynauuja y BapnjaHTHOM peLletby
I Jlokaumnja akymynaumja
I MunHunokaumja nperpagHor mecra
I BennumHe akymynauuje
A MeT noTeHumjanHmx 6paHa

I Mpapay, ButmaH, BykaH (MnaBa), benn bper u
OcaHunua (Kpeno/bmHCKa peka).



CKyn anaTtepHaTMBa
|

51 Burman (KHY=205 mnm)
AS2 BurmaH (215)
AS3 BurmaH (225)
ASt Tpanan (251)
AS5 T'panau (275)
AS6 Tpanan (280,3)
AST Byxan (205)
AS8 BykaHu (215)
AS9 Bykan (220)
AS10 Bykan (225)
AS11 Burman (205), I'panag (251)
AS12 Butman (215), I'pagan (251)
AS13 Burman (205), I'panary (251), Bean Bper (300)
AS14 Burman (205), I'panan (251),Benn Bper (300), Ocanmua (390)

AS15 Burman (215), Ipanar (251), Bean Bper (300)
AS16 Burman (215), I'papan (251), Benu Bper (300), Ocannua (390)

Bpesnnua Kpenomun

I'panan
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CKyn antepHaTnBa UAejHO pellere

All.
Al2.
AlS.
Al4.
AlS.
AlS.
AlT7,
AlS.
Al9.

Al10.
Alll.
All2,
All13.

I'panan (KHY =275 mnm)
Burman 11 - HusBoaHO(215)

Burman 11 (225)

BurMmaH | - yssonHo (215)
Burman [ (225)

ByxaH (203)

Byxkan (215)
Burman [ (203), 'papan (251), Benn Bper (300)

Burman II (203), I'papan (251), Benn Bper (300)
Burman [ (203), I'papan (251), Bpesuuna (235)
Burman I (203), I'papan (251), Bpesuunna (235)
Burman [ (203), Mpanary (251), Ty6ouna (255)
Burwman II (203), Ipaman (251), Ty6ounma (255)

27 od 44



Kputepunjymcke pyHKUUje

. "HBecTMuKnoHM TpoLwKosu (rpah). pagosu +
eKkcnponp. + HabaBKa 1 UHCTanN. onpeme)

. NickopuwheHocT BoaHor pecypca (KonnvmHa
BOZIE KOja Ce€ MOKe MCNOPYYUTUN Ca BPEM.
06e36. oa,97%)

. Coumnjanuum ytnuaj (5 — 6e3 pacemaBama, 1 —
MaKCMMaHO pacesbaBame)

. KBanutet Boae y akymynauunjama (1 go 5)



TexxnHe KpuUtTepujyma

Awl=w2=w3=wl=1
Awl=2,w2=1,w3=2, wa =1 (Behu 3Haua;
LEHW N COUMjanHOM yTULajy)
Awl=3,w2=2,w3=4, w4 =1 (Hajsehu 3Haua]
COUMja/IHOM YTULLAjY)
Awl=1,w2=2,w3=2, w4 =1 (Hajsehu 3Hauaj]
nckopuwheny pecypca n coumjanHom ytuuajy)
Awl=2,w2=2,w3=1,wi=1



TeXXnHe Kputepujyma
NaejHO pellerse

Awl=1,w2=1.25w3=1.25 wid=1
Awl=2,w2=25 w3=35 w4=1



Tabena oanyymBarba Ha OCHOBY

Ctyguje
Tabesa 5.2. Ilopaun o BapUjaHTaMa u3 CTYJlnje
Bp.| [l s TSt otdl | [Bpa] . 11 B BT
10%din | M’/s| oueHa 10%din [ M3/5] o 4
i | 27.18] 1.364| 5 | 4 0[104.40 | 4.586 [ 15—
9 | 51.74| 2.968| 4 | 2 10/(i121:70,| 5 140/ 5|8
3 |106.12] 4.263| 38 | 38 || 11| 5256 1.853] 5 | °
4 | 2538/ 0.803 5 | 4 || 12| 77.12| 3.126]| 4 245
5 | 93.77| 2.782( 3.5 | 2.5 | | 13| 61.83) 1.987| 5 |,
6 [100.22] 3.187| 3 | 2 14| 73.33| 2.184| 5 |,
(im42012 1 287 3 | 4 151 86.39| 3.217| 4 |9,
8 | 80.15( 4.081| 2.5 | 2 16| 97.89| 3.374| 4 |4~
R

31o0d 44



Tabena oanyymBarba Ha OCHOBY

NpejHor pelwera

Tabena 5.3. [Togauu o BapMjaHTaMa U3 "Unejuor peleny”

] f [ /3 f4

L [ din/m® OlleHa
Al 1 12.770 0.890 0.620 0.000
Al 2 9.930 1.000 0.430 2.000
Al 3 12.530 1.000 1.000 3.000
Al 4 8.150 0.970 0.420 1.000
Al 5 11.220 1.000 0.970 2.000
Al 6 4.090 0.880 0.060 10.000
Al 7 7.610 1.000 0.470 10.000
Al 8 10.500 0.610 0.060 2.000
Al 9 9.920 0.700 0.070 3.000
Al10 13.950 0.710 0.080 2.000
All1 13.050° 0.800 0.080 3.000
Al12 9.260 0.820 0.060 2.000
Al13 9.120 0.900 0.060 3.000
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Tabena oanyymsarba “600/6UX"

dJ/ITepHAaTnBA
Tabena 5.4. Ynasuu nopauy 3a BUKOP
BT /i
10°din m£7s b ouf:}[?

S AnTepHaTHuBe min max | min | mip
(Al Burman I (215) 51.74 | 2.968 | 0.42 1
(A2 | Bykan (205) 42.12 | 2.870 | 0.06 | 10
A3 | BykaHn (215) 80.15 | 4.081 | 0.47 | 10
A4 | Tpaparn (275) 93.77 | 2.732 [ 0.62 | 0
A5 | 51 & ly6ounna (255) | 66.65 | 2.500 | 0.06 | 1
A6 | S2 & My6ounua (255) | 67.72 | 2.740 | 0.06 2

S1 = {Butman I (205), I'papan (251))
S2 = {BurmaH II (203), l'papan (251)}
10%din ~ 500000 $
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Pellere Kaaa Cy CBe TeXXMHe
jeaHakKe

Al. Burman I (215), ca npenHouhy on 19%
A6. Burman 11 (203), 'papan (251), dyb6ouuiia (255)

0.011 < w; < 0.554

0.218 <w; < 0.320

0.248 < w3 < 0.285

0.218 <wy < 0.310
tdhdSd ded’ §j, flesOdnddzdgte d d dalsj teo Odzd
s OB d dzdetsisd Ijydd®, Mdd LO s1,

34 od 44



Pewere Kaga cy TeXXuHe
wi=1lw2=1ws=2wa=2
A A6. ButmanH |1 (203), Mpagay (251), Ayboumua
(255), npeaHocT 5%

A A5. ButmaH | (205), Mpaaau (251), Ay6oumua
(255)



3a4aun
A) OapeanTn Hajbos/be paHrMpaHo pewere no Q
VKO/IMKO Y rpynu NocToje nojeANHLUMN KOjU
MMajy NpPaBo BeTa.

B) OapeanTn cCKyn KOMNPOMMUCHUX peLlerba

B) Ykonnko 6u TexknHa kputepmjyma 1 6una 0,5:

I  Kako 6u 1O yTMLLa/10 Ha Apyre TeXKMNHE
Kputepujyma?

I  Kako 6u T yTMLUaN0 Ha paHr anTepHaTUBa 3a V =
0,57



Pewera

A) MNowTo NocToju NojeaAnHaL, y rpynm Koju nma
npaBo BeTa Tpeba pasmoTpuTth BpeaHoctn Qy
nHtepsany v uamehy (0,5 — 0). PaamoTtpuhe ce
BpeaHoctn Q3av=1{0,4;0,3;0,2;0,1}

0.4 0.3 0.2 0.1 ¢ “j CtdmilsOdzlsdats 1 te
R A =06 fLobteOddsOdts
;:;::::::::::@::::::::::::::;:;:;:;:;:;:;:;Q:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;::::::::::::::::Q:::;:;:;:::: lS J- d313 G‘ IZ < dzts fr] IS H G) dZJ_

1 1 L L ojlsts daj Bklduj dzO (
0 0 0 0 tc J h J ¢ 0.

0.298462 | 0.22384615| 0.149231 | 0.074615
0.172308 |0.12923077| 0.086154 | 0.043077
0.881026 |0.88299145| 0.884957 | 0.886923




Pewera

5) VLdAdIPIQ L Ov=05. 1 OB dd d B3O dztsts 9 5° dzlz
ftcj HdasBls dzs@GBE, f slstcj B O OL dzf ¢ © 05
dL d3j¢" dzB z HDQ = min(0,25; 1/(J-1)), J=5,Is.'0,25. .

ey
s OCHipjls Of to | H datizflsts fyls ddgjjdsts ¥ j Ofn 1
soteh @ ABts® ©HE (1 § Oudfn dzth)o 0

0.373077
mJ H dzts M ls P & tizts o ts fsH dzQ g Ig= {1; 0,75; 06_28175930865

0,25; 0}, dztsy §n € tsdzMm s @ I@zIS]j te dz@H dz® O
Hso B? dgstecmMiEBL d yH ‘ska dats ffd® ts iy ls O dzj
Odzls j tc dz® 14 Py Jij dzB®)o

HC g i s Bddjdedj™ Qi so sidlszOyd“ d
f o t5tc O dz¢ AWIsFOL dzO Istf o o j s fls O dzj

O dzls j to dz@lisdi algsdg@® s Mjidzjt tsfls PY.ju

s o Sfigklzlz Y O @ ¢ KAl E}



Pewera

B) Ykonnko K1 gobuje Hosn noHaep 0,5 Taga 6um

OCTa/in NnNoH ple p n 6 NN 0.5 [0.153846|0.230769(0.115385
TezZinski normalizovana IKOR matrica
ORI NAMING  OKE T MAXIN B an
0.548 0.058 0.817734 1 0.908867
5 0.282 0.000 0 0 0
—- 0.582 0.000 0.460591
B 0.000 | 0051 | 0231 | 0.000 o0 T 0000 0921182 0O pproye
ce: 0313 | 0.000 | 0212 | 0.058 0'607 0'051 0.985222 0 0'944444
B 0.500 | 0.103 0.000 0.000 : : 1 10.8888889 :
% 5353 Toost 8 YT max | 0.607372|0.05769231
R CRCIE RN . . . . min 0282051 0

YKonunko 6u texkmnHa K1 6una 0,5 E 6u noctana
NnpBOpaHrMpaHa antepHaTtmea 3a v=0,5.
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Cneanehe npenaBare

A AXI MmeToAa



