Nperneg npumeHe OU
y pewaBamy peariHux npoonema

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




NMpnumene OU y JIABOU

YHanpeherwe cuctema rognwnser nnaHupawa y /ICN Jyrocnasuja
Mnanupane npoaaje y MOC PRIRODE GROUP DOO

Oppehusane ontumanHux pyta (PHARMASWISS, IMLEK AD, NIS)
OnTMu3auunja TeneBn3unjCKOr orfnallaBama

OntumanHu pacnoH 3apaga y TEJIEKOM AL}

[MnaHupare BuwecTpykor crneuujanHor gorahaja (AYHAB OCUTNYPAHSE)
OnTMu3auunja AHEBHOT NaHMparwba TProBUHe enekpuyHOM eHeprjom
OntumanHo pacnopehmBane (KbL 3BE3[JAPA, KOMEPUWNJAJTHA BAHKA)

OnTtumusaumja pacnopena naneta y cknaguwty (RAUCH)

JTa6OMU




YHANPEBEHWLE CUCTEMA TOOULUHED
NMIAHUPAHKBA Y ICN JYTOCITABUJA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

ICN Yugoslavia — geo ICN Pharmaceutics

dabpuka nekosa

> [lpogaja nekosa

N

dabpuka geHTana

> [Mpopgaja geHtana

£4

N

dabpuka BeTepuHe

dabpuka napadapmaueyTuka

dabpuka
doapmMaLeyTCKuUxX CMpoBUHa

[Mponaja BeTepuHe

> [lpopaja OTL| nponssoaa

NMa6oOMn




o [lnnot npojekat: ®abpuka nekosa — ynpolheHn mogern
* acopTUMaH,
* jeAMHW4YHe npoaajHe ueHe,
*  jeOVUHWUYHN NMPOU3BOAHN TPOLLKOBM,
e ynpowheHu nogauun o KanaumtetTuma,

* TOpH€ U JOH€ rpaHuLie NponsBoaa.

o JlnHeapHun mopgen; LINDO.

JTa6OMU




[Mpukynmame nopgaTaka

? CeKTOp rnriaHa. I |
o BAMICS < —
N ”

o TPXMWLUHA NOMUTMKA — [JOHE U FOpH-e rpaHuLie Npoaaje;

o EkoHOMCKa kapakTepusaluja npoussBoaa.

KanaunteTtn y nponssogtun — 1 u UM Bese nponsBoaHUX NUHW)A;

JNa6OU




MeHaLepCcku unr-eBu

GROS PROFIT (%)

UP—-CP
UP

%GP =

[Mpepacnogena PUKCHUX TPOLLKOBA Ha pasfnymT HUBOUMA:
NoroH, oabpwuka, npogaja, KoMnaHuja
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MaTtemaTtnukm mogen

@

@

KPUTEPUJYM: makcummnsaumja HeTo npoduta
OINPAHNYEHA:

* TpXulHa orpaHnyena
« OcTBapeHa 3agaTta npogTHa cTtona
- KanauuTtetn nponsBogHUX NMHMja

* 1 n JIN Be3e nsmeny npomssogHMX finHuja

JTa6OMU




MaTemMaTu4ikm moaen
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- Home Insert Page Layout Formulas Data Review View Add-Ins
1N -
Opiti podaci
Definisanje modela
r.1e! Generisanje modela
@| Dptimizadia bpdate of links has been disabled Options...
| Definisanje prodaje ;
| Generisanje jzveitaja J= | 49,162
! Tkt E E G H I J K L M N (0] P Q R 8 I
Rh. Sifra | mw Naziv Mestlo Cm,'_l Tfnil-wn min kol. | max kol ‘?,hctn‘ mesefno sifral | mormativl sifral normativl |sifral mormat st nurmatB
1 e n prodaje materijala izrade Sarie vl a2 2 L !
2 1] GLOOOT D | amp | AMIKACIN amp. 10x100mg ML 401,83 140,52 2.68 19.300 24200 1 i Kl 0.0024420) EK3-K3 0.0024200
3 2| GLOD0Z D | amp | AMIKACIN amp. 10z300mg ML 141094 37.08 2,68 54.000 66.000 1 ek Kl 0,0026620) K3-K3 0,0026620
4 3] GLO38S D | amp | AMINOFILIN INJ. 50X 250 MG/10 ML ML 300,99 162,70 1831 21.600 26,400 IR ERERRRERN] K3 0.0173460
b] 4| GLOD14 D | amp |AQUA REDESTILATA amp. 50x2ml ML 178.60 36,37 .06 36.000 44.000 1 K1 0.0115071] K3-K5 00115071
1] 3] GLOO13 D | amp |AQUA REDESTILATA amp. 50x3ml ML 23218 38,03 10,43 135.000 163.000 1 K2 0.0120041 EK3-K3 0,0129041
7 6 GL9082 D [ amp |[ATROPIN SULFAT inj.10x1 ml ML 102,00 115,96 0,01 1.800 2200 1
] 7] GLOO20 D | amp |BACTEIM amp 50x5ml ML 651,80 22841 18.05 10.800 13200 1 K2 01382000 K4-K3 0,0138200
9 8] GLOO2L D | amp |BEDOXIN amp.30x 2ml ML 20339 39.87 5.60 34.000 1 Kl 0.0116105] K3-K5 00116105
10 o) GLO347 D | amp |BENSEDIN amp.10x10mg 2mi ML 80.37 13,84 220 216.000 1 Kl 0,0025168) K3-K3 00023168
11 10| GLOO29 D | amp |BEVIPLEX lio.amp.3x3ml ML 112,52 20,01 3.16 J2.000 i} | %] 0,0073330
12 11| GL0O379 D | amp |BUMENID amp. 10x2 ml ML 7144 14,65 235 43200 1 K1 00020813 K3-K5 0,0020813
13 12] GL03%1 D | amp |DEXAMETASON-NEOMICIN kapi ml ML 37.15 1367 1.66 360.000 1 K7 0.0017500
14 13 GLO033 D | amp |DEXASON amp 23xdmz/ml ML 196,46 46.91 4.66 162.000 1 E3-K3 00031000
13 14 GLM431 D | amp |DIKLOFEN amp.5x75mg/3ml ML 40 161 11,36 158 495.000 1 K2 00011979 K3-K3 00011979
16 15| GL043% D | amp |DIMEKOR amp.10x0 2mz/ml ML 73,95 2643 240 5400 1 K1 0.0025168 K3-K5 0,0025168
17 16] GLO334 D | amp |[FLOEMIDAL amp.10x3mz 3ml ML 160,74 40,63 3.82 34.000 1 K2 0.0034437) K3-K3 0,0034437
18 17] GL0426 D [ amp [GENTAMICIN amp.10x120.0004 ML 169,67 28.38) 240 225.000 1 K1 00025168 K3-K3 00025168
12 18] GLO0364 D | amp |GENTAMICIN amp.10x80.000i ML 151,81 23.80/ 240 225.000 1 K1 00026378 K3-K3 00026378
20 19 GLO310 D | amp |GLAUMOL kapi0.53%3ml ML 80,37 13,75 1.66 270.000 1 K7 00017500
21 20| GLOOTT D | amp |HEPARTNamp. 10x3ml ML 47329 24423 2,95 43.000 1 K2 0.0034437) K3-K3 0,0034437
2 21| GL0OTE D | amp |[HEPARINamp 3xlml ML 89,30 3025 142 31.000 1 K3-K3 0.0010723
23 22) GLOOT9 D | amp |HEPARINamp.sub.5x0.25ml ML 80,30 30,01 121 126.000 1 K3-K3 0,0013365
i3 23] GLOOS1 D | amp |HYDROCORTISON susp.10ml ML 7144 1825 139 18.000 1 Ké 00032680
23 24) GL024% D | amp |INSULIN LENTE SPP 10ml ML 24334 3794 096 396.000 1 A Ké 0,0007330
26 23] GL0246 D | amp |INUTRAL SFP 10ml ML 24554 38.87 1,05 117.000 HNLLLLL LT 101 Ké 0.0006310
27 26) GLO419 D | amp |[ZOPAMIL amp. 50x) ml ML 144 39.61 943 10.800 1110111111100 K1 00114436 K3-K3 0,0114436
28 27) GL0107 D | amp |KLOMETOL amp.10x10mz2ml ML 53.58 13,14 233 135.000 1111110111111 K1 00020813 EK3-K3 0.0020813
29 28| GL0418 D | amp |LIDOKAIN HELORID 2%amp. 50x2ml ML 286,70 3985 10,83 31.500 1111110111111 K1 0.0125796) K3-K5 00125796
30 29| GL0292 D | amp |LIDOKAIN HLORID amp.10x2ml ML 3537 1388 201 7200 1 K1 0.0025168] K3-K3 00025168
31 30| GLO2%4 D | amp |LIDOKAIN HLORID amp.10%3.5ml ML 750 1833 2,65 63. 1 K2 0,0025383] K3-K5 0.0025383
32 31) GLO127 D | amp |LUTESTROL amp.5xlml ML 107,16 1443 143 14.400 1 E3-K3 0,0013252
33 32| GLO138 D | amp [NOVALGETOL amp.30x3ml ML 401,15 141,70 12,08 34.000 1111111111111 x 0,0119900) K3-K5 0,0119300
34 33| GLO143 D | amp |OESTRADIOL amp . 5xllms/ml ML 107.16 2257 178 14.400 17.600 jiRRRRERRRNAN] K3-K3 00012048
33 34| GLO144 D | amp |OHEL2 amp.5x2ml ML 107.16 18,091 1.09 360.000 440.000 1111111111111 Kl 00012705 K3-K3 0,0012703
S T T e lonwuraon s son o001 . Y na &< il i 2¢l_asanonl__sneonn 540340 940375 110 240 190 Y98 20 Ans arE ane == o annoan
W 4+ M| Proizvodi -~ Pogoni linfe  “Drzave - Rad.Snaga -~ Sumami _~ Pojedinacni - Kapacitetl  RadnaSnaga _~PPR _ PPOG - ADENTALI ,~ ArFasrikaf ¥ i R S .
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U3sBeluTaju

o W3BEWTAJWN O ONTUMNIALNIN

cymapHu usBeLlTaj (bunaHc ycnexa)

nojegMHadYHn n3seLlTaj (oNnTUManHu acopTMmaH)
NCKOpPULNEHOCT KanaunTeTa

NcKopMWheHOCT NojeaAnHNX KaTeropmja pagHe cHare

o W3BELWTAJN 3A MEHALIMEHT

VI3BeLLITaj O nJiaHy rnponm3soaHe rno TpXUwTnma
VI3BeLIJTaj O NMnaHy npon3soaH€ no nNoroHnMMa " TpXUTnma

“3BeLLTaj 0 NnaHy npoaaje No acopTumaHyM3BeLlTaj o NnaHy npoaaje no
TPXULWITUMA

N3BeLUTaj O NfaHy npogaje HoOBMX NMpousBoaa rno acopTUMaHy
n3BeLlTaj O NyaHy npoaaje HOBMX NPOM3BOL4aN3BELLTAj O MiaHy U3B03a
pagHu n3BewWwTaj (pekanuTtynauuja)

JTa6OMU




dabpuka nekoBa

o AVMMEH3WJE MNMPOBJIEMA

6poj NnponsBoaa

6poj NpoM3BOAHMX NOroHa

6poj Npon3BoaHMX NUHKja
MakcumaraH opoj 1 Besa
MakcmmanaH 6poj unu Besa

6poj kaTeropuja (npocuna) pagHuka

MakcumanaH 6poj npoduna no npoussoay

o AVMMEH3WJE MOOEJIA

6poj NPOMEHIBEUBUX

6poj orpaHnyer-a

753

40

28

5271
2302

JTa6OMU




NMpumMmeHa

o [lpBa Bep3aunja codpTBepa Kpajem 1996. rognHe

o [pyra Bepaunja codpteepa - jyHn 1997. rognHe

o OkTobap 1997. rogmHe - Kocta Meca (KanudopHuja)
o W3papga nnaHoBa og 1998. roanHe oo gaHac

o [lpOPUTHU LEHTPU

JTa6OMU




ONTUMUSALUJA NMPOOAJHOI' ACOPTUMAHA

Y MOC PRIRODE GROUP DOO

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPAL

NMa6oOMn




Onuc npobnema

o KomnaHwuja mocprirode

OcHoBHa genaTHoCT npon3BoH-a COKOBa

XonAauHr
- beodpyTo - nponsBogH-a
- ®pyTO - NpomsBoaHa
- [MH ArpoekoHOMUK - gucTpudyumja n npoaaja Ha goMahem TPXKULLTY

- ArpoeMmnHeHT - BpLUM YBO3 CUPOBUHE N penpomaTtepujana 3a notpebe
MHTEPHUX npeay3eha, n3Bo3m Npom3Boae KoMnaHuje, NPon3Boan u
n3po3n [1/3 Bohe

[Tonoxaj Ha TPXNLWTY
- KoHKypeHTCKe komMnaHuje
- Kynum
- [lobaBrba4n

JTa6OMU




Onuc npobnema

A B F c |H]l 1 [ J]k[L M| N |0 P ol R [s] 17 | U lwv | w/|x
1 10.76413 LIKLIPA M VARLJABILHI TROSKOWI FIKSHI TROSKOVI Heto
2 PRIHOD Meproizy. profit
3 PROIZYODI PC Proizyvodni Fabat Transp Ukupno Proizvodni Meproizy. Ukupno PROFIT| HPS
Obim Q0o oo (u[u]] oo [u[u]] 0o [u[u]] Q0o
4 prodaje ELR 000 Eur |Eurdgm | Eur |Eurdim | Eur |Eurdim | Eur | Eurlim Eur Eurim Eur Eurfjm Eur Euriim Eur Eur |000 Eur | %
5 | MP SLIM BOROVMICS 11 222574 0.50 111 0.3 9| 0022 %1 000 u] 0.33]| 74.05 002l 523 0.08]|16.79 040 2201 | 1485 1319]11.91
B |MP SLIMBRESKYA NEKTAR #1 147 253 045 BE| 0.29 43| 0.020 3| 000 u] 0.31]468.21 002 346 0.08]11.19 010 1464 4492 4421 B.73
7 |MP SLIM JABUKA NEKTAR 11 178 967 0.4 73l 026 47 0018 3| 0.00 1] 0285|5018 002 4.20 008 13.58 040| 1778 536 452 655
8 |MP SLIM JAGODA NEKTAR #1 102 257 0.47 4531 0. 32| 0.021 21 0.00 1] 0.33| 33.69 002 240 oog| 7.7 0A0| 1047 426 383 TOE
9 | MP SLIMERJISHE 11 72994 046 34 028 200 0.021 21 0.00 1] 0.30| 21 .86 002 1.7 008| 5E3 040 734 4ES 4191237
10 | MP SLIM MALIMA MEKT AR 11 8,175 0.53 4 0.33 3| 0024 0] 0.00 1] 035 2490 002 04149 00g8| 0E4 00| 083 057 0.52(11.98
11 | MP sLIMwITA 11 201,393 0.47 as| 027 4| 0021 41 0.00 1] 0.29|57.688 002 472 0058|1541 040 2013| 1676 1509]15.92
12 | kP PUPE BRESKYA W1 1E18] 0E2 3| DiE 2| 003 0] 000 1] a9) 2.7 002 0.1 0oa) 0.4 049 0E&1] 007 N0E| 218
13 | MP PURE JaGODA 11 168 075 0] 025 0| 0.04 0] 0.00 1] 0.29| 0.05 002 0.00 005 001 0o7| 00| 006 0.06 | 46 61
14 | WP PURE KaJSLIA 11 1,000 067 11 042 o o004 al o0a il 045| 046 oozl 002 010] 040 012 042 003 0031257
15 | MF PURE FARADAJZ 11 12,84 063 S 0 4 003 al o0a il 035 442 0ozl 0.30 003 140 011 140 222 200|224 83
16 | MF PURE POMORARNDIS 11 5,842 063 G| 040 4 003 al o0a il 043 382 0ozl 0.20 003 076 011 046| 0482 0731313
17 | MP NED CVEKLALIMURN, JABUKS, 11 2912 073 2| 038 1) 003 ol o000 a 041 119 oozl ooy 009 027 011 033 0EOD 05412551
18 | P MED EAJSLA | CELER 4735 0.6 3| 038 20 003 ol o000 0] 0.41] 1.96 0oz 011 009 043 011 054 082 0535|1782
19 | MF NED PARADLCELER SARGA. 11 2545 051 2| 035 1| 003 o o000 u] 0.38| 0.96 002 0.06 0.09] 0.23 0.11 029 029 0261703
20 | P NECELIIVA TEURIA 11 10 496 0.54 | 0.30 3| 002 o o000 u] 0.32] 3.37 002l 0.24 0.09] 0895 0.11 119 1.09 093 17.34
21 |MP MED WIN. BRESKY S 11 1,020 0.53 1] 0.24 0| 0.2 0] 0.00 1] 027 0.27 002 0.02 00s| 0.05 o7 007 020 0158|3256
22 |MP NED SUMSK & JAGODA i1 7a6 0.65 0] 032 0| 0.03 0] 0.00 1] 035 0.26 002 002 00s| 0.04 o7 006 047 0.15(31 46
23 | MP EGO CRMO GROI-KUP-RIBIZLA 2845 062 2 033 1 004 al o0a il 037 1.09 oozl ooy 003 025 011 032 043 0391 21.m
24 | WP EGD JABUKS 1002 10,279 057 G| 033 3| 004 al o0a il 037 3.84 oozl 0.24 003 084 011 108 0485 0585|1490
258 | MP EGD JABUKA-LIMUR 11 3634 046 21 034 1| 003 al o0a il 037 1.36 002l 0.05 003 032 011 n40( -0.03 -0.08] 479
26 |MPEGOKOKTEL M 88,543 044 34| 0238 25| 003 3| 000 a 0.31)27.57 oozl 207 003 7412 o010 919 1.3 163 423
27 | P EGO POM-BEL. GRO-LIM-GREJF 1,033 059 11 040 o 004 ol o000 0] 0.44| 045 002l 002 009 040 012 042 004 004 59
28 | P EGDWIENIA 11 251649 055 14| 033 5| 004 11 0.00 u] 037 9.23 002l 0.59 0.0z 2. 010 260[ 212 190|135 66
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Onuc npobnema

Kputepunjym ognydmsama:

[MpodpuTHa cTona (PS) Ha HMBOY KOMNaHWje:

UP-VT -FT
UP

PS

rae cy:
* UP — ykynaH roguiirmn npuxoq KomnaHuje,
* VT — ykynHN BapnjabusiHn TpoLLKOBM KOMMNaHMje w

* FT — yKynHu OMKCHM TPOLLKOBU KOMMaHUje

NMa6oOMn




Onuc npobnema

C D[ E | F G |H |l []J]JK[L|M] N [0 P [G] RY S| T [UJ[V]W][ZX
1 OBIM HIKLIPAL VARIJABILHI TROSKOVI FIKSHI TROSKOVI Heto
[2] PRODAJE PRIHOD) Mepraizy. profit
3 PROIZYODI PC Proizvodni Rabat Transp Ukupno Praizvodni Neproizy Ukupno PROFIT| HPS
/ 000 000 [ 000 000 [ 000 000 | 000

4 e D G EUR Eur |Eurgm| Eur |Eurdm | Eur |Eurgm| Eur | Eurim | Eur | Eurim | Eur | Eurim | Eur | Eurgm | Eur | Eur |ODDEur| %
5 |MPSLMBORDVMICA T ] 222,574| 20@317| 24831 | 0,50 111] 03| esjoomes| s| ooo] o]  o3a[raes ooz 523 oos|1678 040] 220 1465] 1348|1180
B |MP SLIMERE AR 147,253 | 139,525 | 16§ 978 045 EE| 0.29 43| 0.020 3| 000 L] 0.31[48.21 002 346 oo0s[1143 0A0[ 1464 492 442 BF3
7 IABLIKA NEKTAR 11 178,867 | 16Q,070) 196 563 0. 73| 026 47| 008 3[ 000 0 0.26(5018 002 420 0.06[1358 010[ 1778 536 482 658
PP SLM RSO A NEKTAR 1 102,257 fost[1jpasz] oe7 4] 0| s2looet| 2| ooo| of  o33fsses ooz z40]  oos| 77 040 1047 426] 383 706
UP - VT - FT 9 |[MP SLIM KaJSWA TH 72954 | f@AS5| B0 294 046 34| 028 20| 0.0 2 000 0 0.30( 86 ooz 471 006 563 0410 734) 465 418[1237
PS = 10 [P LM MaLINA MEKT AR 1 8175 fast| [som] os3 4] 033  s[ooed] of om0 o] oas] 2a0 ooz 049]  oos| oe4 o40] o83 os7] ovs2[11se
U 11 [P SLIM wrITA 14 201,393 | 168 254 )| P21 533 047 85| 027 54| 0021 4| 0.00 0 0289|5788 ooz 472 008[1541 010 2013[ 1676| 1508[1592
12 [1P PURE BRESKYA 1 4518 Rase|) speo]  o0s2 3] ogs] 2] oo3] of oo o]  oas] o7 o0z 041 009 0.41 041] os1] oor] oos| 248
13 [MF FURE JAGODA 11 168 151 185 075 0] 025 0| 004 of 000 0 028 005 002 ooo 00s( 001 007 001) 006 .06 | 46 61
14 [1P PURE KadSIR 1 1000] f oooff 11o0] os7 1] o42] o] ood] of oo o]  o4s] o4e ooz ooz[  oao] odo 042] 042 ooe] oos[izsr
15 |MF PURE PARADAJZ 1 1281 1,539 14 103 063 8| 031 4| 003 of 000 0 035 442 002 030 o0 140 011 40| 222 20024 83
16 | 1P PURE POMORANDI 1 o4z| frasell arm| os3 6| 040] 4| o3| of om0l o] oas| e ooz ozo|  oos| 076 o041] oss| ozl o73f13d3
17 [P MED CYEKLALIMUMJABUKA 19 2812 B2 62 3,204 073 2| 038 1| 003 of 000 0 041 118 002 o0o7 00| 027 011 033 060 0.54[2551
18 | MP MEO KeSIun | CELER 1 4735| fazefl s203] 0s6 3| o38] 2| oos| of ool o] st 16 o0z 041 0.09| 043 041] ose| os2| oss|17ez
19 |MP NEO PARAD.CELERSARGA. 1M 2545 02,29 2,802 01 2| 035 1| 003 of 000 0 038 098 002 006 0039 023 011 029) 029 026[17.03
20 | MP HED BLYA | KUFINA 10 10456| Basdf| 11546 054 6| 030 3| ooz| of ool o  oaz| aar ooz oz4] o008 oss o041 149 1o08] oss|17ad
21 | 1P MED Wi BRESKVA 11 1,020 a 1122 053 1] 024 0| 002 of 000 0 027 027 002 00z 005 005 o007 007 020 08| 52.56
22 | 1P HED SUMSKe JAGO0A 1 =l BE g3z]  06s of os2| of ooa] of ool o  oas| oze ooz ooz o0os| ood oo07] oos| oa7] oas|snae
23 | 1P EGD CRMO GRO-KUP-RIBIZLA 2,945 | ) 2601 3,240 0e2 2| 033 1| 0.04 of 000 L] 037 1.09 002 00O7 008 025 01 032 043 0392101
24 [MP EGO JaBUKA 1003 10273 91| 11307 057 6| 033 3| 004 of 000 0 037 384 002 024 006 084 041 108 088 n88(14 .80
25 [P EGD JaBUKA-LIMUN 11 3534 31| 3098 048 2] oz4] 4] oo3] o] oo o] oar] 1 ooz oos]  oos| os2 041] o40] 00| oos-e79
26 [MPEGOKOKTEL 11 8,545 |79 §85| 97 397 0.44 39| 028 25| 003 3| 000 0 031 |27 57 002 207 0o&[ 712 010 919] 18 163 423
Q M aTe M aTM L'I Kv M Oﬂ'en 27 |MP EGO PO BEL GROJ-LM-GREJR 1,033 30| 1137|059 1] 040| o] oo4| of omo| o 04| 045 002| ooz 08| 040 012 012| 004] ©D04| E&
28 [P EGO widJA 11 25169 | 22652 | 27 66 055 14| 033 8| 004 1] 000 0 037 923 002 053 00&[ 201 0410 260) 212 1.80[1366

A V /
(max) NpodunTHa cTona 1
n.o.

1) YKynaH ipyxoq Mmaksum unu jegHak nocrtojehem
2) Nopwe rpaHuue konuyumHa npoussoaa (+10%)

3) omwe rpaHnue konuymHa npounssoaa (-10%)

JTa6OMU




Onuc npobnema

A E C D E F G [HI T [JK[LIM] N [0 P ol rR s T [JUlw ][ w]H

1 OBIM LIKLIP) VARLIABILHI TROSKOVI FIKSHI TROSKOVI Neto
L PRODAJE PRIHOD Neproizyv. profit

3 PROIZVODI PC Proizvodni Rabat Transp Ukupno Proizvodni Meproizy. Ukupno PROFIT| HPS

000 000 000 oo 000 oo 000 000 | ooo

4 o] €] ELIR Eur |Euriim| Eur |Eurfm | Eur |Eurim | Eur | Eurfm Eur Eurim Eur Eurfim Eur Eurjm Eur Eur |000 Eur [ %
5 | MP SLIM BOROYMICA 1 222,574| 200,317| 294831 00 11| 03| ea|lonozz| s| ooof o 0.33| 7405 onz| 523 0.0&|16.79 o10| 22m| 1465] 1313[11.9
B | MP SLIM BRESKYA MEKTAR 1 147 253 3 0.0&[11.19 o10| 1464 482| 442| 673
7| MP SLINM JABUKA MEKTAR 11 178,967 0.0&|13.58 o0l 1778 s38| 482 658
8 |MPsLM JBGODS MEKTAR 11 102,257 no&| 777 o10| 1017 428| 383 796
9 | MP SLIM KAJSIIA 11 72.994| 6564 seb Target Cell: :' l‘i} 0.08| 563 o10| 734 485 4419|1237
10 [ MP SLIM MALINA NEKTAR 1 8175| 7.3 = S = 00&| 064 o1o| o083 os7| 0s2|119:
11 [P s viviTa 201,393 151,24 Egual To: ®Max  OMn O valueof: |0 @ 0.08]15.41 010] 2043|1876 15001542
12 |MP PURE ERESKYA I 4618 414 By Changing Cells: 0.09] 0.4 041] 05| 007 008 248
13 [MP PURE JAGODA 11 168 19 | ~ 005 oo 007 om| oos| 0064681
14 | MP FURE KAJSlA 1 1000]  of |$B$5:4B42E 010] 010]  012[ o1z2] oos| ooa[12s
15 [MP FURE PARADAZ 11 12521] 11,5 . ) 0.09| 110 011 140] 222 2200|2483
16 |rP FURE FOMORANDIA 11 gaa2| 79 Subject to the Constraints: Options 0.0a| 076 p41| o8s| osz| o73fizaz
17 [MP MED CYEKLALIMUMJAEUKA 11 2812| 25 $B429 <= $C429 009 0327 041| 033 060) 0542551
18 | MP NED KAuJSla | CELER 11 4735 4.2 $B45:46425 <= $E45.$E425 009 043 041 054 062 0551782
19 [rP MED PARAD.CELERSARGA. 11 2548 2.2 $645:$6428 == $0$5:$0528 0.09| 023 041| 029 o029 026|1703
20 | MP MED SLJr s | KUPINS, 11 10496 a4 FPE31 <= $RE31 = 0.0a| 04s 011| 119| 103] 0851734
21 |MP MED ¥IN. BRESKYA 11 1,020 9 — 005 005 007| o007| o020 018|328
22 [MP MED Bumska JaGons 1 756 5 = 005 004 oo7| o008l 017| 0415|3146
23 | MP EGO CRNO GROFKUP-RIBIZLA 2945| 26 00&| 025 011| 032 043] 033|21m
24 [MP EGD JeBUKs 100 10273] a2 - 00§ 0a4 o011| 108 ns@s| 0&3|1480
25 [MP EGD JeBUKA-LIMUN 11 3634| 327| 3993 o046 2| o 1] 003 o] ooo| o 0.37] 136 00z2| 008 0.09| 032 011| 040| -009| 008|479
26 [MP EGD KOKTEL 11 55,543 Ta6Ess| 97397 044 39| ozs| 25| 003 3| ooo| o 0.3 2757 ooz 207 008 742 o0 a49| 18| 163 423
27 [MP EGD POM-BEL.GROI-LIM-GREJF 1,033 930 1437| 058 1| 040 0| 004 o] ooo] 0 044| 045 ooz 0.0z 0.09| 040 042 o042| ond4] 004 59
28 [P EcD viShaa 25160 22652| 27686| 05s 14| o3z & on4| 1| ooo| o 037| 923 onz2| 059 o0o&| 20 o1o| 2600 212| 1.90|13E6
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Onuc npobnema

B 3 HEET Dk, VARIJABILHI TROSKOVI FIKSHI TROSKOVI lleto
L PRODAJE PRIHCD Meproizyv. profit
3 PROIZWODI PC Proizvodni Rakhat Transp Ukupno Proizvodni Meproizy. Ukupno PROFIT| HPS
ooo oo ooa ooo ooo oo ooo oo ooo

4 X ] e] ELF: Eur [Eurim| Eur |Eurjm | Eur |Eurfim| Eur | Eurim Eur Eurfim Eur Eurfim Eur Eurim Eur Eur (000 Eur| %

5 | MP SLIM BOROVMICA 11 238,579 2225742003 7| 244 84 0.50 M1 0. 59| 0022 5| 0.0 1] 0.33|74.05 002) 523 0.05(16.79 040 2201 | 1463 1319|1151
B | MP SLIMBRESKYA NEKTAR 132528 147 253|132 528|161 9758 0.45 B6| 029 43| 0.020 3| 000 1] 0.31]46.21 002 346 0.05|11.19 010 1464 4892 442 B.73
7| MP SLIM JAEUKA NEKTAR 11 161,070 178967 (161 070|196 863 0.41 73| 028 47| 0015 3| 000 i) 0258|5018 002 420 0053|1358 010| 1778 536 4582| B58
8 |MP SLIM JAGODA NEKTAR 11 92,031 102,257 92031 (112 452 0.47 45 0.3 32| 0021 2| 0.0 1] 0.33|33.69 00z 240 005 7.77 010 1047 4.26 383 7.96
3 | MP SLIM EAJSIA 111 40,294 729594 | 65695 50294 0.46 34 028 20| 0021 2| 0.0 1] 0.30|21.86 00z 1.0 0.05| 563 010 7.34| 4865 419(12.37
10 | MP SLIM MALINA MEKTAR 11 5,992 5,175 7337 5,992 0.53 41 033 5| 0.024 O] 000 1] 035 280 002 0139 0.03| 064 010 053] 057 0.52]11.895
11 | MP sLIM IVITA N 2M 533 201,393 | 181 254 | 221 533 0.47 95| 027 541 00 41 0.00 i) 0.29|57 .88 0oz 472 0.03]15.41 010 2013 1676| 1509|1592
12 | MP PURE BRESKYA 11 4,156 4 618 4 156 5,080 062 3| 048 20 003 0| 000 Ju] 0.49| 227 0oz 01 0.03]| 041 0.11 0.51 0.o7 008| 218
13 [MP PURE JAGODA 11 185 168 151 185 0.7s 0] 025 0| 0.04 0] 0.0 1] 0.29| 0.05 002) 0.00 0.05 0.1 007 001 006 0.06 | 46 .61
14 | MP FURE KaJSI8 11 1,100 1,000 800 1,100 067 11 042 o 004 O] 000 1] 0.46| 046 002 002 010| 010 012 012 0.08 0.05]12.57
19 [MP PURE PARADAJZ 11 14,103 12821 11539 14103 g3 B 0.3 41 0.03 O o000 0 03] 442 002| 0.30 003 110 011 1400 222 2002483
16 |[MP PURE POMORANMDIA 11 9726 5,842 7A55| 49726 0.63 G| 040 4| 003 0] 0.0 1] 043 3.82 002 020 0.08| 076 0.1 096 0482 0731313
17 [MP NED CYEKLA LIMUN, JAEUE S 1 3,204 292 2621 3,204 0.73 2| 038 1] 003 0] 0.0 1] 04| 1.19 002 0407 0.08| 027 0.1 0.33| 0E0 0.54]23.51
18 | MP NED KAJSIIA | CELER 111 5,209 4735 4262 5209 0.66 3| 038 2| 003 0] 0.0 1] 04| 1.96 002 041 0.09| 043 0.1 054 0E£2 0.55(17.82
19 | MP NED PARAD.CELERSARGA, 11 2802 2548 2293 2802 0.5 2|l 035 1] 003 0] 0.0 1] 0.3 0.96 002) 006 0.08| 023 0.1 028 029 0.26(17.03
20 | 1P MED SLJIVA | KUPINS, 191 11 546 10 496 9447 11,546 0.54 G| 030 3| 002 0] 0.0 1] 0.32| 3.37 002 024 0.08| 085 0.1 1189 1.09 0.95(17.34
27 | P MNED WIN. BRESKYA W 1,122 1,020 @ME| 1122 0.53 11 024 0| 002 0] 0.0 1] 027 0.27 002 002 0.05| 0.05 007 007 020 0.15|32.56
22 | P NED EUMSK A JAGODS 1 832 756 630 932 0.65 0] 032 0| 003 0] 0.0 1] 0.35| 0.26 002 002 0.05| 0.04 007 006 047 0415|3146
23 | MP EGD CRND GRO-KUP-RIEIZLA 3,240 2945 2631 3,240 0.562 2| 033 1] 0.04 0] 0.0 1] 037 1.09 002 0407 0.05 025 0.1 0.32] 043 0.39|21.0
24 | MP EGD JABUKA 1002 11,307 10,279 9251 11,307 0.57 G| 033 3| 0.04 0] 0.0 o] 0.37| 3.84 002 024 0.05| 0.5 0.11 1.08] 0.95 0.55]14.90
25 | MP EGO JABUKA-LIMUN 11 3,271 3,634 3,271 3,995 0.46 2] 034 1| 003 0] 0.0 o] 037 1.36 002 005 0.09| 032 0.11 0.40] -0.09 -0.05] -4.79
26 |MP EGD KOKTEL 1 749 655 5,943 | 79685 97 397 0.44 39| 025 25| 003 3| 0.0 o] 0.31|27.57 0oz 207 005 712 010 919 1.5 1.63| 4.23
27 | MP EGD POM-BEL GROI-LIM-GREJP 930 1,033 930 1,137 0.549 11 040 o 0.04 0] 0.0 o] 0.44| 045 002 002 0.09| 010 012 012 0.04 004 291
28 | MP EGD vIENJA 11 27 BE6 25,169 22B52| 27636 0.55 14| 033 5| 0.04 11 0.00 1] 037 9.23 002 059 003 201 010 260 212 1.90]13.66

[MpodutHa cTona nosehaHa ca 10,76 Ha 11,14
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Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

Kputepujym ognyumBama

[MpodpuTHa cTona (PS) Ha HMBOY KOMNaHWje nspaxeHa qoOpMysiom:

roe cy:

UP-VT -FT
UP

PS

UP — ykynaH roguiiHsm npuxon KomnaHuje,
VT — yKyrnHn BapujabunHu TPOLLKOBU KOMMaHuje n

FT — ykynHM OMKCHM TPOLLKOBU KOMMaHUje

NMa6oOMn




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

YKynaH npuxop,

o

L

UP-VT-FT
- =

PS

n — 6poj nponsBoaa,
p — Opoj TPXULWITA,

Xjx — KOnu4yuHa J—Tor npon3Boga HaMEHEHOI K-TOM TPXMULUTY,
~1,...,n, k=1,...,p,

n__p

j=1 k=1
pcCj, - NpoAajHa LeHa j-Tor Npon3BoAa, HAMEHEHOT K-TOM TPXULWTY, j=1,
..,n, k=1, ...,p,

vir, - yoeo (npoueHar) pabaTa y LieHu j-Tor npon3Boja, HaMereHor k-
TOM TPXUWTY, j=1, ... ,n, k=1, ... ,p.

JTa6OMU




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

YKynHu BapnjabunHu TpoLUKOBU pg _ UP-VT -FT
UP
n__p
VT =) > (vip, +vits, + pc,vit, )X,
j=1 k=1

o VIp; - BapnjabunHn Npon3BOAHN TPOLLKOBM j-TOT Npor3Boaa, j=1, ... ,n,

o VISj - TPOLLKOBU CMPOBUHA j-TOT NPOM3BOAA, HAMEHEHOT K-TOM
TPXKNUWTY, j=1, ... ,n, k=1, ... ,p (peekcnoprT),

o Vity - TPOLIKOBW TPAHCMNOPTA j-TOr NPOU3BOAA, HAMEHEHOT K-TOM
TPXKUWTY, j=1, ... ,n, k=1, ... ,p (yOEO Yy LEHN).

JTa6OMU




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

PUKCHN TPOLLKOBU pg_ UP-VT —FT
- uP

o [losHaTn Ha HMBOY KomnaHuje.

o Bpcte pukcHMx TpoLlkoBsa:
e TpoLUuKOBU NPON3BOOHE:
- ®pyTto n beodpyTo
« TpoLuKoBM MapkeTuHra n PR
- Monh npupoge, Putam, TomatnHo, bruoHauuH,...
« TpouwkoBu npogaje
- Homahe Tpxuwrte, n3Bo3

« OcTtann MKCHU TPOLLKOBM

o Pacnogena Ha jegmHuuy npoussoaa.

JTa6OMU




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

PUKCHM TPOLLUKOBM

[MponajHa Bapwujabunuum
Maca
LieHa TPOLLKOBM KonunyunHa
npou3Boga
npouseoga Npon3BOaH-€E
T nponssoaxe + + +
®T mapketnHra n PR + +
@T npopaje + +
Octanu ©T + + +

NMa6oOMn




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

L+

bp — 6poj nogena (BpcTta) OUKCHUX TPOLLKOBA,
pg . UP-VT -FT
bg; — 6poj rpyna npoussoga y i-toj nogenu, i=1, ... ,bp N UP

m=1, ..., bg, NHOEKC rpyne npouns3soga y /-Toj nogenu,

J = {(j,k)|j e{1.....n},k € {1....,p}} - ckyn npoussoga Ha koje ce
pacnopenyjy (p1KCHM TPOLLKOBU FT,7"7’

FT,7"7— N3HOC (PMKCHMX TPOLLKOBA KOje Aene npoussoan u3 m-te rpyne i-
Te nogerne,
bp by,

i
i J
FT=22. 2. Flo-<=——X
I1m1jeJ’ ZWS.XS
) SGJ'
W}k - noHAep (U3HOC KIby4a) j-Tor Npom3BoLa HaMeHEeHOT k-Tom

TEXKNWTY, j=1, ...,n, k=1, ... ,p, 3@ I-TY BPCTY OUKCHUX TPOLLKOBA.

JTa6OMU




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

MaTtemaTn4ikm mogen

(max) MNpoduTtHa cTona

n.o.

1) Jore 1 ropkse rpaHuLe mace rpyna npoussoga
2) owe 1 ropkse rpaHuLe KonminHa nponseoda

3) Yyewhe ykynHuUX TPOLLUKOBa 3apaga y opyTo npoputy

JTa6OMU




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

n p bp bg; FT/
' 1kz;[pcjk -(1=vir, —vit, ) (vip, +vts, )IX, — 221 >, S Wl X
j= = 1 m jk EJ
(max)PS(x) = — (s.0)edm
Zp jk(1 Vt
j=1 k=1
p.o.
> mp;-x, 2Gd,q=1..9
(j.k)eG,
> mp;-x, <Gg,, q=1..9
(j.k)eG,

X 29d,,j="1...n,k=1..,p
Xy £99;, J=1...n, k=1..,p

n p

> > [Zpc, (1-vtr,)-vto,1x, > FZ

j=1 k=1

(1)
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Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

9

Pe3yntatn ontummnsauuje

* Microsoft Excel,
» Large-Scale GRG Solver, Frontline Systems,

* HenuHeapHn MM ca 191 npomeHsrbmBoMm i 461 orpaHnyeHemMm:

- 78 orpaHuyera Tnna (2) n (3),
- 382 orpaHundernsa tmMna (4) un (5),
- 1 orpaHuyere Tnna (6).

ExcnepumeHTUCan€e ca KibydeBmnMa 3a pacnogesny PUKCHUX
TPOLLKOBA Ha jeanHuuy nponssoaa

JTa6OMU




Mpo6Gnem onTuMU3aLuje acopTMmaHa No TPXKULLTUMA
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Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

Consepu: MINOS, DONLP2, Microsoft Office Access, AMPL

AMPL mopen
#H# SETS Hi
set Trziste;

set Proizvod;

set Roba within {Trziste, Proizvod};
set Zamrznuti within {Proizvod};
set Fiksni;

set Kljuc within {Roba, Fiksni};

set Grupe;

### PARAMETERS Hit

param MasaPakovanja{Proizvod};

param Grupa{Proizvod} symbolic;

param CiljanaKolicina{Roba};

param Cena{Roba};

param Rabat{Roba};

param Transport{Roba};

param Proizvodni{Roba};

param Sirovina{Roba};

param Materijal{Roba};

param Omladinska{Roba};

param Optimizovati{Roba};

param FiksniTrosak{Fiksni};

param TipKljuca{Fiksni} symbolic;

param w{(k,j,i) in Kljuc} := if TipKljuca[i]='vtp' then Proizvodni[k,j]+Sirovinalk,j]+Materijal[k,]] else if
TipKljuca[i]='npc' then Cenalk,j] else if TipKljuca[i]='masa' then MasaPakovanja[j] else 1;
param DG; # deo ciljne kolicine koji predstavlja donju granicu

param GG; # -||- gornju

param DGG; # deo ciljne mase koji predstavlja donju granicu za grupu
param GGG; # -||- gornju

param Z;  # max ucesce zarada u neto prihodu kompanije

param FZ;  # fiksni troskovi zarada

NMa6oOMn




Mpo6Gnem onTuMM3aLuje acopTMMmaHa No TPXULLITMMA

### VARIABLES Hit#
var X{Roba} >= 0;

### OBJECTIVES Hi#

maximize Profit:
(sum{(k,j) in Roba} (Cenalk,j]*(1-Rabat[k,j]- Transport[k,j])-Proizvodnilk,j]-Sirovina[k,j]-Materijal[k,j]- sum{(k.j,i) in Kljuc}(FiksniTrosak[i]*wl[k,j,i]/
sum{(m,n,i) in Kljuc}w[m,n,i]*CiljanaKolicina[m,n]))*X[k,j]);

maximize ProfitnaStopa:
(sum{(k,j) in Roba} (Cenalk,jl*(1-Rabat[k,j]-Transport[k,j])-Proizvodni[k,j]-Sirovina[k,j]-Materijal[k,j]- sum{(k.j,i) in Kljuc}(FiksniTrosak[i]*w[k.j,i]/
sum{(m,n,i) in Kljuc}w[m,n,iT*X[m,n]))*X[k,j]) /(sum{(k,j) in Roba}Cenalk,j]*(1-Rabat[k,j])*X[k,j]);

### CONSTRAINTS Hi#

subject to
Kolicine{(k,j) in Roba: (j not in Zamrznuti) and (Optimizovatifk,j] = 1)}:
DG*CiljanaKolicina[k,j] <= X[k,j] <= GG*CiljanaKolicina[k,jl;

Masa({i in Grupe, k in Trziste}:

DGG*sum{(k,j) in Roba: Grupalj]=i} MasaPakovanja[j]*CiljanaKolicina[k,j]<= sum{(k,j) in Roba: Grupalj]=i} MasaPakovanja[j]*X[k,j] <=
GGG*sum{(k,j) in Roba: Grupalj]=i} MasaPakovanja[j]*CiljanaKolicina[k,jl;

DubokoZamrznuti{j in Zamrznuti}:

X['SR',j] = CiljanaKolicina['SR',j;

NeOptimizovati{(k,j) in Roba: Optimizovatilk,j] = 0}:
X[k,j] = CiljanaKaolicina[k,j];
Zarada: sum{(k,j) in Roba}(Z*Cenalk,j]*(1-Rabat[k,j])-Omladinska[k,j])*X[k.j] >= FZ;
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Mpo6Gnem onTuMU3aLuje acopTMmaHa No TPXKULLTUMA

i mani Ererd

[Frues | Cra gora | Mo privcate
| Hevatsia Cstala

MP 5ok o pomor -grepfrt-imun 11
P ok g jakadka B L)1 | Marketing Fitam MK
148 e b s 10811 » o

e Erand Grupa peoieods &

[Bcena Hescogow | et Bonain
Cmagera | T 0

irmana parametara ) Duboko zamrareti program
“ Egaift

Tridte

[ | Boina | Hercagerny | | Knfap " |

| Pt ona gora | Mot prode Enk 0,2 Frocapa cena

| Hevatisha = | ostain Dapak 5 Proevoedn trofkow
| Fitam v

5 Y&

P bk 1,2 bwskors baiasti rmbie 200000

0,7 jatecbia bistl resttar 247000
WP bk 0,2 borovnica bistn neltar 171000
M8 bok 0,2 vivta kafast nektar

frend

HP sok egn pomor ~greiofrut-mun 111
MP ok ego jabuba bun 1)1
i
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Mpo6nem onTuMu3aumje acopTumMaHa no Kynumma

dumeHsunje moaena:

* QOyekmBaHu acopTumaH: oko 200 nponsBoaa
* OuekmBaHu 6poj kynaua: oko 200
* bpoj npomeHwmeux: go 40000

JlnHeapuszaumnja

MatemaTunykm moaen

(max) MpodounT

Mn.o.

1) MNMpoduTHa cTona Beha nnu jegHaka noctojehoj

2) Yyewhe ykKynHnx TpoLLKOBa 3apada y bpyTo npoduTty
3) [lone 1 ropke rpaHuLe KonnmdnHa npomnssona
4) Mpuxog no TpXUWTMMA
5) lNpnxoa Ha HUBOY KOMNaHuje

JTa6OMU




Mpo6nem onTuMu3aumje acopTumMaHa no Kynumma

INTIMHeapmn3auunja
) o o X tf - Wok s ttmy - PCpic
(max) P(z) = Y | pepr (1 —tric — tte) — (tPpic + tspk + tmpe) — > - Tk
peEP kK FEFT E Eg?qlf - "f-"q[ E j}‘f’qk . ﬁqk
(q.L)ed(f) geF

p.o.

P(z)— PS. Z E [E_]nj‘-‘:pk. (1— f_rk}] Tpi = 0

peEP kcK

z Z [Z - pep (1 — tri) — topy]| 2o = FZ

pEPREK
Cpk * Afpk = Tpk = Cpk * 00pk peP ke K
z Plpi (1 =t ) o = POy - P, ke K
pel
Z Do (1 — 0y ) Tppe = PPy - PPy ke K
pEPig)
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Mpo6nem onTuMu3aumje acopTumMaHa no Kynumma

Microsoft Excel - PlanOB

@ Filz  Edit Miew Insert Formabk  Tools  Data ﬂiljdu:-w

OptPlan | Help  Adobe PDF

A== NERETIENEN AT SR AT I Rkl T (N % LY
e ot B B R 1| e RN T BRI e
i Arial =10 =B I U |=E == Fd| Pokupcma b || e Optimizaciia
B12 - A MP sok jabuka bistri dojpak 0.2 Izveikaji nakon optimizaciie po kupcima
A = @b E F c | H | 1 | J |
1 | sifrap naziv rnaga | sifraf| sifrab|  sifrag
2 [B00005 WP bionacin 250 gr 025 BF MF BN
3 [500006 | MP bionacin 1000 gr 1BF MF BN
4 [500015 WP bionadin 500 gr 0.5 BF MP BN
5 [500018 | MPF bionacin 75 gr 003 BF MFP BN
B [500019 WP bionacin 125 gr 013 BF MFP BN
7800020 Marmelada mesana 2.7 kg 27 FB MMP 5l
8 [500021 |MP sok breskva dojpak 02 2FB MP D
8 (500022 |MP sok jagoda dojpak 02 02FEB MP D
10 (500024 MP sok borovnica dojpak 02 D2FE MP D
11 [500025 MP sok pomorandZa dojpak 0,2 02Fe WP D
12 (500030 WP sok jabuka bistri dojpak 02 ! 02FE MMP D
13 (500032 MP sok vivita dojpak 0.2 02FB MP D
14 1500048 WP slim jabuka nektar 171 1BF MFP MP-Slim
15 (500049 WP slim wivita nektar 141 1BF MFP MP-Slim
16 [500050  MP slim jagoda nektar 1/ 1 BF MFP MP-Slim
17 (500021 (kP slim borovnica nektar 141 1BF MP  MP-Slim
10 nrnE2 L B I L T | 1IRFE rAD rAD 2
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Mpo6nem onTMMn3saumuje acoptTMmaHa no Kynumma

Q@

Mpobnem onTumMmM3aLmje acopTMMmaHa no TPXKULITUMA

« CodTBeEp 3a onTUMM3aLMjy acopTUMaHa No TPXKULLITMMA Ce KOPUCTUO TP
roauHe 3a:

- ogpehvBare onTUMarnHor roguwmer nrada npoaaje,
- onTuMM3aLmjy No KBapTanuma,

- onTuMmsaumjy acoptTumaHa 3a Cpbujy.

[Mpobnem onTMMmn3auuje acopTMmMaHa 3a 3HadajHe Kyrnue
[Mpobnem nperoBapara ca Kynumma

[Mpobriem KOHTUHYMpaHoOr npahexwa peanulauuje nnaHa u
onTUMM3aLUuje acopTUMaHa y octaTKy nepnoga

JTa6OMU




ONTUMU3ALIUJA PYTAY
PHARMASWISS

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobGrnema

o KOMI‘IaHmja ﬁ PharmaSwiss

OcHoBHa genaTHOCT ANCTpMOyLMja 1 NpoM3BOAH-a flekoBa

Mpexa ctanHux Kynaua Ha HuBoy Cpbuje Koju ce cHabaesajy
jeaHomM unu BuLLE NyTa y TOKY Heaerbe

Mpexxa ctanHmx n noBpemMeHunx Kynaua Ha HMBoy beorpaga koju ce

CHabaeBajy cBako4HEBHO

ConcTBeHN BO3HU Napk

JTa6OMU




[Mpobnem HepgerbHOr pyTUpama

&

| B

| C

4
5 |ponedeliak utorak " sreda  [cetvrtak petak

G

7 |Leskovac Arandjelovac Nis

s |Prokuplje Kragujevac Pirot

a |Nis Subotica Jagodina

10 |Uzice Vibas Kraljevo Paracin Lozhica

11 Sombor Novi Pazar Krusevac Sabac

12 Novi Sad Nis Novi Sad Sremska Mitrovica
13 S.Kamenica Vranje Pancevo

14 Smederevo Alibunar

15 S. Palanka Vrsac

16 Pozarevac

17

12

Zrenl'anin

Nna6ou




[Mpobnem HegersHOr pyTUpamwa

JlnHnje nosmeam-a

onedeljak utorak sreda Eetvrak petak
br. lokacije br. lokacije br. lokacije br. lokacije lokacije
grad poziva | isporuke grad poziva |isporuke grad poziva | ispotuke grad poziva | ispotuke grad bt poziva |isporuke
Le ) 5] Ky 2 25 ta 1 1 hi 1 5 s 1 1
M 1 <] Ms 1 1 G Milanovac 2 2 Ms 1 1 Sa 2 2
Uz 2 P 5 Pazova 2 P Ky 3 3 fa B B S Mitrovica 4 4
Obrenovac 2 P W 1 8 Cuprija 1 1
Su 17 17 Bujanovac 1 1 Ja 1 1
i 1 5 Pr 0 2
Fa B B Svilajnac 1 1
Soko Banja 1 1
Pa 2 2
r 2 2
K& 2 2
g 13 24 47 15 26 18 24 7 7
br. lokacije br. lokacije br. lokacije br. lokacije lokacije
grad poziva | isporuke grad poziva |isporuke grad poziva | isporuke grad poziva | isporuke grad br. poziva | isporuke
Prokuplje 5} B Sormnbar 4 4 Wa 3 3 Pi 5 ) Lo 10 10
Wrbas 3 3 Mp 4 4 Bar 9 9
Arandjelovac 3 3 “elika Plana 1 1
Smederevo 3 3
S.Palanka 1 1
5] B 10 10 12 12 14 14 10 10
br. lokacije br. lokacije br. lokacije br. lokacije lokacije
grad poziva | isporuke grad poziva |isporuke grad poziva | isporuke grad poziva | isporuke grad br. poziva | isporuke
Negotin 2 2 Arandjelovac 2 2 ta B B i El 11 Mg g g
M 9 1 Obrenovac 1 1 Ya 3 3 Ms 16 16 S Mitrovica 2 2
Uz 5} B Ky 7 7 G.Milanovac 3 3 Cuprija 2 2 Sa 3 3
FPoZega 2 2 Mg 20 20 Ky 5] 8 Pa 5] B Senta 1 1

NMa6oOMn




[Mpobnem HegersHOr pyTUpamwa

o Mopenupare npobnema pytupara

* [eHepucare onTUManHux pyTa

* Hanaxewe onTumanHux n3 ckyna
npegeuHMCcCaHnxX pyTta

o MeTtogonoruja:

« Hanaxere ontumanHux pyTa 3a
Leny Heaerby

« PasgBajare pyTa no gaHuma

JTa6OMU




[Mpobnem HegersHOr pyTUpamwa

I -ckynrpagoBa, i€/,
J -cKynpyTa, jeJ,
K - ckyn Tunosa Bo3una, ke K,

x; - Opoj BO3una k -Tor Tuna aHraxxoBaHWX Ha j -Toj pyTw,
¢; - ByxuHa (bpoj km) j -Te pyTe,
17, - TPOLLUKOBMW BOXHo€ MO KM BO3WUIOM £ -TOr TWNa,
td, - QHEBHMN TPOLLUKOBMN BOXH-€ (TPOLLKOBW BOXH-€ MO PYTW) BO3UIIOM k -TOr TWNa,
a — 1 akojei—TurpagHaj—T10j pymn
P10 ycynpoTHOM ’
b, - 6poj HegerbHUX obunasaka i -Tor rpaga

t, - Tpajare BOXHE Ha j-TOj pyTy,

d. - 6poj mecTa ucnopyke koje Tpeba U3BpLUNTA Y i -TOM rpagy,

m - NPOCEYHO 3aJpXaBare Ha jeJHOM MeCTy UCMopyke,

D - MakCMManHo 3agpxaBare Ha pyTw,

g, - 3arnpemMmnHa CBMX Ucnopyka koje Tpeba U3BpLIMTA y i -TOM rpagy,
O, - KanauuTeT (3anpemuHa) k -Tor Tuna Bo3una,

s - NpoueHaT MakCUMarnHo Ae03BOSbEHE NOMyHEeHOCTN BO3WNA,

v, - bpoj Bo3una k -Tor Tuna.

NMa6oOMn




[Mpobnem HegersHOr pyTUpamwa

MatemaTnykm moaen

YKYMHM TPOLLKOBW TpaHcnopTa

HepervHn 6poj obunasaka rpagosa
[103BOIbLEHO 3aApKaBake Ha pyTH
KanauuTteTt Bo3mna

Bpoj Boauna

(min)> > (¢, -1, +1d,)x,

jeJ kek
I1.0.

ZZaijxjk >b,iel

jeJ kek

(Zaijdlm +,-D)x,; <0,jeJ,keK
iel

Zal.qu.xjk -s-0x,<0,jeJ,kek
iel

ijk <v.,kekK

jeJ

X; 20 n uenobpojHo, j € J,k € K

NMa6oOMn




[Mpobnem HegersHOr pyTUpamwa

o [lpunpema nogaraka:

bpoj MecTa ncnopyke y cesakom rpagy
3agpkaBaw€e y CBakoM rpagy
HdedunHncarwe gonycTnemx pyTta
- ['papoBu Ha pyTH
- Bpeme nyta Ha pyTtu
- Bpewme 3agpxxaBana Ha pyTu: BpeMe nyTa + 3agpxaBare y rpagosmma

o lecTupame moaena

Microsoft Excel
Large-Scale Solver

JTa6OMU




[Mpobnem HepgerbHOr pyTUpama

ey

Insert Format  Tools Daka  Window  OptPlan  Help  Adobe PDF

Type aguestion forhelp = o @ X

(] File Ede

Sl s S X et e > sl il i e B

Pl s ey i o | =R with Chapges... End Reisiy,

S I° |8 2 o o - AR el

Bs5 - A =+SUMPRODUCT{CA: WA ,C55:DWES)
A | B i 5] E I F I G | H I 1 | 7] I K | | | Mo A

1 R1 R3 il RG R7 RG R9 R10 R11 R12 R13 R14

2 “rerne zadrzavanja
| 3 |Ruta BG-SM-LO-5:BG-Stara Paz|EG-Stara Paz BG-Stara Paz BG-Stara Paz Bg-Novi sad-v Bg-Novi sad-B Bg-Stara PaziBg-Stara PaziBg-Stara PaziBg-Stara PaziBg-Movi sac
| 4 |duzina 290 205 201 161 {53 L5} 7 7 5 k 2
| 5 |wreme 212 234 220 220 192 197 i
= r 555 4 5447 56027 5167 504 5 SR
7 |  BEOGRAD 1 1 1 1 1
| B |Arandelovac g1

S |Backa Palanka 16.2 1 1 1 1
|10 |Bece 32.4 Solver Parameters
REICIT 185 et el | Cae )
| 13 [Cacak 145.5 EqualTo:  (OMax  @Min O valeof; |0 —
|14 [Cuprija 486 By Chanaing Cells:

15 |Despotovac 16.2 [ :
34 |Pozarevac 163.6 $EASEADRES [Gices ]
|35 |Prokuplie 1215 Subject ko the Constraints:
| 36 |Senta 32.4 $C$55:4DWESS = binary | Add

37 [Smedereva 48.6 $CF56: JDWESE
R $EB$TSEBSST = SECHE JECSST
e 23 s

okobanja ; | =

|40 |Sombor 128.2
41 |Sremska Mitrovica 32.4 1 T T
| 42 |Stara Pazova B4.8 1 1 1 1 1 1 1 1
| 43 |Subotica 295.4
| 44 |Svilajnac 32.4
| 45 |Sabac 113.4 1 1 i) 1
| 46 [Valievo 1286
| 47 Welika Plana 16.2
| 48 |Weternik 16.2 1 1 1
49 Vranje 143.4
| 50 Mrbas 81
| &1 [Wriac B4.5
| 52 |Zrenjanin 54.8
| 53 |Zabalj 16.2 1 1 1 1
54|
| 55 |Pramenljive i 1 ] ] ] 7 1 0 ] 0 0 0
| 56 |vireme M7 556.4 o o o 4166 487 4 o o o o o

a7
|58 |k i )
55 |
= 95897 716
61 |
B2 | 5971

5]
4 4 » H[y model svigradovi % model 46 gradova bez vrm ogr £ model sa 46 grdova i vremn ogr 4 model 45 gradova bez virn o | € >
Fairk LM

Nna6ou




[Mpobnem HegersHOr pyTUpamwa

troskowi

puta (bez | wvreme wTEMme
23 rute km putarine) puta zadrzavanja
24 |BG-5h-LO-54 279 2232 212 556.4 9.27
25 |B3-Stara Pazova-MNowi sad 161 1288 125 MGG 5.94
26 |Bg-Mowvi sad-“eternilk-Backa palanka-Zabalj 269 2152 212 4874 8.12
27 |Bg-Kula-\rbas-Sombor-Subotica-Senta 412 2344 241 211.4] 15.19
28 |Bg-M5-Becej-Senta-Kikinda-Zrenjanin 343 27494 05| GYTE| 1129
29 |Bg-vrsac-Bela Chowa-F ancewn 202 1664 200 443 738
30 |Bg-Smederevo-Pozarevac-y. Plana-5. palanka-Mladenovac 215 1720 164 Gl 735
21 |Bag-Lazarevac-Valjewo-Cacak-Sarnji Milanovac 216 2528 =086 484 44107
32 |Bg-ArandjelovacKragujevas 258 2064 1899 831.4) 13286
33 |Bg-Swilajnac-Despotowac-dagodina-Cuprija-Paracin 329 2632 207 450 7450
24 |Bg-Krusewac-MNowi pazarkraljewo 539 J2312 g4 2622 1437
35 |Bg-5Soko banja-Mis-Pirot G612 4596 402 6704 147
36 |Bg-Mis-FProkuplje-Leshovac 571 4563 28| 8788| 14855
37 |Bg-Mis-\franje-Bujanovac 702 5554 294 T41.8| 1236
38 H226 41808 3825 008651 151.44
39
<0

traZhowi

putabez [ wreme wreme
41 km putarine) puta zadrzavanja
42 Medeljna razlika 221 2248 216 3132 5.22
43 Gadisnja razlikal 14512 G896 | 1232 6286 271.449
44 FProcentualna razlikal 5.10% S510% [ S.35% ] 3.33%| 3.33%

NMa6oOMn




[Mpobnem HegersHOr pyTUpamwa

o CodtBep:

« Annukauwuja y Kojoj ce ogpxasa 6a3a nogataka u Koja Cny»um Kao
NHTEepPdEjC Ka KOPUCHUKY.

« [lporpam 3a ontumusauujy.

o [HumeHsunje
184 rpaga
« 261 MecTo ncnopyke
e 729 npegeuHUCaHnX pyTa

o [JHEeBHO pyTupare — onTumMM3aumja pyTa Ha AHEBHOM HMBOY Ha
OCHOBY nopyLibnHa 3a ogpeheHn gaH

JTa6OMU




ONTUMU3ALIUJA PYTAY
IMLEK AD

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

o Kako opraHusoBaTu pyTe no kojuma he ce KpetaTu KaMUOHU KOju
cakynsbajy MIeko no rnokaunjama y BojpogmnHu (Cpem n baHar).

o Oko cTtoTuHY hapmu 1 npeayseha koje ce baBe NPoN3BOAHOM
MIeKa.

e YKynHa KonminHa mrieka kojy tpeba ckynmtu 92000 nutapa.

o BO3HM napk ce cacToju og cegam KammoHa u neT npukonuua
ykynHor kanaumteta 165000 nutapa.

JTa6OMU




Kreiranje razdaljina
Flojdovim algoritmom ‘ T‘ T‘ - 3
m*utaw k - broj pokus$aja pre (11]111} —' ; (C.f nk + Iﬁ;k)-‘ .fk
PrethodniBroj poy u;(u ia devijacie JeJ kek
D:;;s:f g pre pres‘;anka :ada ]__[ ; {_'} i
3 Pdev - pogetna devijacij
Normalna f.aspodela - T\ T\ R
s | D, 2 a.x, 2hjiel
Y jet kek
Algoritam ustede
N\ ¢ — - i = =
(O, adm+t,—D)x, <0,jeJ keK
a li je prethod Da fel
broj ruta = Broj
ruta?
N\ - il v < e T
Y a,q.x, —s-0.x, =0, jeJ kekK
A L 1; g =k K J
Tdev=0 Tdev=Tdev+1 iel

jeg

Da li je Tdev=k?

Dev=Dev+PDev Ne

¥; 2 0 nuenodpojHo, j € J.k e K

Da li je broj ruta=N?

NMa6oOMn




Annukauuja je peanunsoBaHa y MS Access 2003 OKpyxXemy.

[Mporpam 3a onTumMm3saumnjy je n3BpLUHN doajn (pasBujeH y
nporpamckom jesuky C).

HakoH onTumMmunsauuje omoryheH je npernen pesynrara u

ayToOMaTCKO Kpeunpare nssewTaja 'y oonuky MS Excel Tabene.

JTa6OMU




2 Glavni meni

P!

D Opita podefavania

D Izmena parametara za nedelino rutiranje

Optimizacija za dan: 07.04.2010

Pokrenuti proces

optimizacije Minimalni ukupni trogkowi:

S00a0

UEitati minimalhne
Likupne troskove

Prikazati optimalne
rute

JTa6OU




Sifra Maziv rute DuZina Trajanje  Aktivna
15!@-5—_G_iji Grad-Zernun Centar-Save Kovatevica-Sutjeska- =0l | 50|
Ogledno Dobro-Batajnica-BG
Lista svih unetih gradova Gradovi na tekucoj ruti
29 ~ Grad
5 = 7 Kopirati ruu

3 | P | Gornji Grad 5

B — || Zemun Centar -

31 | = | | |Bave KovaBevica Da li je ruta

23 Sutjeska iedinstvena?

:4 [ | ||Culedna Dobro Dadeliti Sifru

b W Eezgnuska Kosa oo Pt

, Batajnica

7 [ |64 Dodeliti |

' ocleliti irme

(573 SRl

*| — | i
(29 M e—

Recard: [E 4 1 E]E of 53

Nna6ou




Optimalne rute

Optimalne rute na nedelinom nivou

RB

Futa

Bis-Mova Galenika-Gornji Grad-Zemun Centar-
Ogledrna Dobro-karija Bursac-BG
BG-21-22-105-23-24-28-209-30-31-33-BG
BG-64-63-62-61-71-45-44-70-70a-Bi5
Biz-Radnicka-Suréin-BG

BE-Befanijska Kosa-99-57-57a-Ledine-BG
BG-Zeleznitka Kolonija-Sutjeska-Movi Grad-altina-

Zemun Polje-BG

BE-93-11c-7-8a-Save Kovadevica-1-4-3-BG

Yrednost regenja: 730,00

Maziv vozila
Yozilo 1
karmn:
Yozilo 1
kam:
Yozilo 1
karmn:
Yozilo 1
karmn:
Yozilo 1
kam:
Yozilo 1
karmn:

Yozilo 1
kot

_Trcusku:u\fi
40
40
130
130
140
140
140
140
140
140

&0

&0

20
20

DuUZina
40

br.m.isp:

130

br.m.isp:

140

br.m.isp:

140

br.m.isp:

140

br.m.isp:

&0

br.m.isp:

a0

br.m.isp:

EEX

Yreme putafrute

25

13

23

15

a7

Oh 40
4h 00
2h 10
4h 34!
2h-20'
Sh 24'
2h 20
2h oo’
2h 20
4h 20
1k oo
Sh a6

ik 20
4h 40

Nna6ou




ONTUMU3ALIUJA PYTAY
HA®THOJ MHOYCTPUJU CPBUJE

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

< HUC

o CneundunyHocTn npobrnema pytTmpama:

[+]

[+]

[+]

TpaHcnopT npBe BpCTE

TpaHcnopT gpyre BpcTe

Ocuunupajyha Tpaxma

3aKoHCKa perynartuea

PunsnyKo-xeMmjcke KapakTepucTuke pobe Koja ce TpaHcnopTyje
KapaktepucTtuke Bo3una

Buwe genoa

JTa6OMU




MaTtemaTtnukm mogen

(min) Z Z SjXij

i€V jER
Zaijijmij—ykizo, kEB,iEV
JER
zg:yki::dk’ k€B
eV
Z akj ’ml-j yki Z+ t] - 1000(1 - xij) < tr, ] € R, I EV
keB
Z PV <91, LeV
kEB
Z DY = 425 LEV
keB
ZE:XUIS 1, eV
JER

NMa6oOMn




NMpumMmeHa

o [mmeH3nje npobnema

« 172 pyTte
OO0 yeza 99 nonasu u3 Oernoa y Huwy, a 73 u3
derioa y Yauky

* 111 6eH3NHCKUX CTaHMLUa

U3 oOenoa y Huwy je nompebHO 3a0080/6umu
mpasxcrby Ha 66 OeH3UHCKUX Cmanuya, a u3 0enod
v Yauxy 45. Oo 111 GensuHckux cranuna 11 ce
HaJla3W Ha pyTama Koje Tmoja3e u3 o0a jemnoa

« 26 Bo3una

Crnaouwme y Huwy pacnonaosice ca 17 6o3una, a
ckniaouwme y Yauxky ca 9 e6o3una makohe
pasiudumoe kanayumema

TpanCI—bCl Ha OeH3UHCKUM cmaHuyama

P, 6p. [Beranmcxa cranua |Toameea [1] 19, Gp. | Bensumcka cranmua | Tnawowa [11{P. 6, (Benamoa crammu  |Toansea [I]
1|babywruya 700 18{/lapafiuk 1 44000 35{fopreu Munarosay 2 4000
Ubena Mlonanna JH]]| 19{apafiun Al neso 00| 36|Kpaeyjesou 1 3600
3|bpecomaay 1?[!]| 0\ Mlpedejawe 6000 37{Hpaeyjesay 5 2000
Hboye 4ﬂtll| 20| Mnokynme ] 3300{  38)Kpaeyjeaau b 3000
S{byjarosay [pad 1 Sﬂtl]| 2\ Mpokynree 2 39000 35{Kpameso 1 4000
6l Fynpujo Mocm 25(]]| 3\ Pydape 000{  40|Kpareso 3 330
T\oresay [pod 4DJ]| U ConoBara 2 2650(  41\Kpynos 4000
8llozoduna ] ZZ{I]| 25 Cypdynuya 300(  42loskuua 6000
YJozoduno 2 43tl]| 20| Tpemewun 1 4000 43| Mpyajeayu 3000

10|/a20duna 3 65{11| 2\ Tpemenuk 2 50000  44{Hosu losap 1 5000
1| Kaneaay 1 35[]]| 28| Bnaduun Xow 3000 45|Hoéu Nosap 2 5000
12|Hmawesy 3 66{1]| 1\ Bpawe ANl 0000 46| lowezn 4000
13)Kpywesoy 1 51ﬂ]| 30\ Bparee [pad o 47|Tpufo) 4000
14Hypwymaujo 30!1]| 31| Kumeosay 30000 46{/Tpujenone 5000
15|Medujawa 1 4[Il]| 3| Kumopaha 3050(  49)Tepasuje 5000
16|Medujana 2 E[l’l]| 331 bajuna bawma 2100 50)Baeso ] 3500
U{Mepousuma 39]]| 4 Yovax 1 8000 51|Baneand 3500




NMpumMmeHa

La 6u ce 3adoeosbuna mpaxra 51 6eH3UHCKe
cmaHuue, nrompebHo je 19 yucmepHu, Koje he
npehu ucmo morsnuko pyma. [Jeeem yucmepHu
Kpehe u3 Yauka, a 0ecem u3 derioa y Huuwiy.
lpu mome he yKynHa npeheHa Kuriomempaxa
6umu 3 239.8 kunomemapa.

JNa6OU




NMpumMmeHa

o

Yauak
Yavak
Yauak
Yavak
Yauak
Yavak
Yauak

1
2
3
4
5
6
7
Yavak 8

Yavak 9 156
| Oeno | Bosuno | Pyta |
“Haw EIIRRET
| Huw [ 63
| Huw S 10
| Huw (e 16
| Huw S o7
| Huw [ 60
| Huw [EE 43
| Huw [V 73
| Huw [T 55
| Huw [T 36

115
167
123
100
128
137
143
152

Pyra

BEH3WHCKE CTAHMLE HA PYTH

115

Moxera - CesojuHo 1 - CesojuHo 2 - Yuue pag - Tepasuje - bajuna bawra

167

Kpameso 3 - MogyHasuy - TpcreHmk 1 - Tpetenuk 2

13

MpesbuHa 1 - Mpyajesuy - Kpameso 2 - Kpameso 3 - Kpameso 1

100

Yavak 1

128

Kparyjesau Craroso 3 - Kparyjesau 2 - Kparyjesav 5 - Kparyjesay 6 - Kparyjesa 1

137 |Npesuwa L - Fopron Munaosay 2 - Fopro Munarosa 1 - four 2 - /bur 1 - Mowmua - Bameso 3 - Bameso 2 - Bameso 4 - Bareso 1
143 [Oceunna - Kpynar - NlozHuua
152 | Pawwa W3nas - Pawa pag - Hosu Masap 2 - Hosu Masap 1
156 |Hosa Bapow - Mpu6oj - Mpujenome
Pyra BEH3UHCKE CTAHULE HA PYTHU
25  |Domesay pag - Muropaha
63  |Cepmur - Krwawesal, 3 - Kiwamesay, 1
10  |MeaujaHa 1- Megujara 2
16  |bena ManaHka - babywHuua
97  |Kpywesay 1- Cronawa - Bpyc
60  |AnexcuHau Ipag - Kutkosal - Cokobarba 2
43 |bpecrosal - Bnacoturue - Mpegaejane - Bnagnumy Xa - Cypayamua
73 |Anekcunau Mpag - Napahuk 1 - Mapahue Al neso - hynpuja Mocr - Jarogusa 2 - JaroguHa 1 - Jaroguwa 3 - Napahue ANl gecHo
55  |Bpawe pas - Bparbe Al 1- Bpare AN 2 - byjanosav AN 2 - byjaxosau [paa 1 - byjanosau [pag 2
36 |MepowmHa - Npokynme 2 - Mpokynmwe 1 - Kypwymauja - Pyaape 60U




[puka3 uckopuwheHocmu Karnayumema go3urna

Uckopuwhe
MonyweHo | MakcumanaH
Bo3un H
Pyta | cT BO3uMna KanauuTteTt
o KanauuTteT
. [ Bo3una [l]
[lpuka3 epemeHa mpajaH-a ceake pyme Bosuna

1 115 11100 15302 73%

EX SRR S R O I I
o - byTe [min 3 123 7000 7908 89%

S s o 4 100 8000 14971 53%
3 123 195 5 128 8600 15004 57%
4 100 48 6 137 11000 36102 30%
% : o — 7 143 10000 36102 28%
- 5 ) 8 152 10000 36102 28%
8 152 365 9 156 9000 36102 25%
% B — o [ How 25 7650 11500 67%
v I 53 240 M 63 10200 11500 89%
B - 10 121 | Huw [ 10 10000 15450 65%
| How G 16 233 Il s 16 6500 15301 42%
$ : o o [ Haw [ 97 9100 14308 64%
B 43 341 I o 60 5650 7604 74%
[ Huw [P 73 424 | Huw R 43 15400 15702 98%
$ E = = IEM 2 73 23200 36102 64%
Il 55 9200 36102 25%

| Huw [RT0 36 16600 36102 46%



ONTUMAIIHO PYTUPAHKE Y NAHLUY

CHABOEBAHKA OENOBUMA U TNMPUBOPOM 3A

MOTOPHA BO3UJIA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHKA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

Nna6ou




Onuc npobnema

' UVOZ | DISTRIBUCI/A REZERVNIH DELOVA,

E "Ro 07 ULJA, ALATA | SERVISNE OPREME

_

CneundmyHocTn npobnema pytupara: 30 _cocs 80

MecTa noHyae n mecTa TpaxHe
[1Ba Bo3unna

CTanHo Kpyxewe

Belgrade
Beorpa

--------

- 40

26 o ZA

JNa6OU




Onuc npo6rnema — TPeHYTHO CTambe

Vozilo 1 Vozilo 2

p‘:l:l:::a relacija vreme polaska relacija

07:00 CM-Zemun 06:50 CM-Zemun
07:20 Zemun-Zvezdara 07:10 Zemun-Zarkovo
08:00 Zvezdara-Bor¢a 07:45 Zarkovo-Boréa
08:30 Bor¢a-Zvezdara 08:40 Bor¢a-Zemun
09:10 Zvezdara-Borca 09:10 Zemun-CM
09:40 Bor¢a-CM 09:35 CM-Zarkovo
10:20 CM-Zemun 10:15 Zarkovo-Zemun
10:45 Zemun-Bor¢a 10:45 Zemun-CM
11:10 Boréa-Zvezdara 11:10 CM-Zarkovo
11:35 Zvezdara-Borca 11:50 Zarkovo-Zemun
12:00 Boré¢a-CM 12:30 Zemun-CM
12:40 CM-Zemun 12:50 CM-Zarkovo
13:05 Zemun-Bor¢a 13:30 Zarkovo-Zemun/office
13:30 Boréa-Zvezdara

13:50 Zvezdara-Borca na6ou




[MpucTyn pewaBamy

o OnTumusaumja nojegHocTaBIbEHOr nNnpobrema

o OpraHnsaumoHo pellaBare pacrnopena pyTa

NMa6oOMn




MaTtemaTtnukm mogen

min W

S.t.

> X,=LkeK,ieD
jeC,j#i

> > X, <gbo,jeC\D
keK ieC,i#j

> > X, =dbo,jeC\D
keK ieC,i#j

D X, - D, X, =0keK,ieC
jeC,j#i jeC,j#i
Z Z Xy =bcr,keK
ieC jeC,j#i

> > dX,-W<0kekK

ieC jeC,j+i

w=0, X, €{0,1},i,je D,ke K

NMa6oOMn




Yna3sHv nogauu

Objekti ka kojima ide
Objekat CM Zemun Zarkovo Borca Zvezdara
polaska
vreme km vreme km vreme km vreme km vreme km
(min) (min) (min) (min) (min)
23-
CM X X 15-20 8 35-40 25 25-30 20 50 25
ZEMUN 15-20 8 X X 25-30 17 | 20-25 16 25-30 | 15
. 15-
ZARKOVO | 35-40 25 25-30 17 X X 40-60 | 25-27 | 30-40 18
BORCA 25-30 20 20-25 16 25-27 | 25-27 X X 15-20 | 8-9
ZVEZDARA 50 23-25 | 25-30 15 30-40 | 15-18 | 15-20 | 8-9 X X

NMa6oOMn




GLPK

# Matematicki model / transportni sistem / Euro 07
set depo;

set cvor;

set vozilo;

param d {cvor,cvor}>=0;

param dbo;

param gbo;

param bcr;

var x{cvor,cvor,vozilo}, binary;

var W,

minimize vreme: W;

s.t.

CMdepo {k in vozilo, j in depo}: sum{i in cvor:i<>j} x[i,j,k] >= 1;

gornje {j in cvor diff depo}: sum {k in vozilo, i in cvor: i<>j} x[i,j,k] <= gbo;

donije {j in cvor}: sum {k in vozilo, i in cvor: i<>j} X[i,j,k] >= dbo;

rute {k in vozilo, i in cvor}: sum {j in cvor: i<>j} x[i,j,K] - sum{j in cvor: i<>j} x[j,i,k]=0;
broj_ruta {k in vozilo}: sum {i in cvor, j in cvor: i<>j} Xx[i,j,k] = bcr;

naduzi_put {k in vozilo}: sum {i in cvor, j in cvor: i<>j} d[i,j]*x[i,j,k]-W <= 0;

solve;

NMa6oOMn




Cu,eHapMo Ca ABa BO3UJia - pelueme

Scenario sa 2 vozila
Vreme polaska Objekat iz kojeg se polazi Vreme polaska Objekat iz kojeg se polazi
Vozilo 1 Vozilo 2
07:00 CM 07:00 CM
07:50 YAY 07:40 ZA
08:10 BO 08:20 7ZE
08:40 CM 08:40 CM
09:30 YAY 09:20 ZA
09:50 BO 10:00 7ZE
10:20 CM 10:20 CM
11:10 YAY% 11:00 ZA
11:30 BO 11:40 7ZE
12:00 CM 12:00 CM
12:50 YAY 12:40 ZA
13:10 BO 13:20 7ZE
13:40 CM 13:40 CM
14:30 YAY 14:20 ZA
14:50 BO 15:00 ZE
15:20 CM 15:20 CM

NMa6oOMn




Cu,eHapMo Ca ABa BO3UJia - pelueme

o [lpegHocTu:

« Transshipments — Ta4yke npeToBapa
* [lecummncrTmnyka BpemeHa

« [pyru Bo3ay nma Kpahy pyty of nocrojehe

o MaHe;

* WHTepBan gocrase

* [lpekopayere orpaHnvera

JTa6OMU




CueHapuo ca Tpu BO3una - peluexe

Scenario sa 3 vozila

a6oOmn

Vreme polaska Objekat iz koojeg Vreme polaska Objekat iz koojeg Vreme polaska Objekat iz koojeg
se polazi se polazi se polazi
Vozilo 1 Vozilo 2 Vozilo 3

07:00 CM 07:00 CM 07:00 CM
07:20 ZE 07:50 YAY 07:40 ZA
07:45 BO 08:10 BO 08:20 ZE
08:15 CM 08:40 CM 08:40 CM
08:35 ZE 09:30 YAY 09:20 ZA
09:00 BO 09:50 BO 10:00 ZE
09:30 CM 10:20 CM 10:20 CM
09:50 ZE 11:10 YAY% 11:00 ZA
10:15 BO 11:30 BO 11:40 ZE
10:45 CM 12:00 CM 12:00 CM
11:05 ZE 12:50 YAY% 12:40 ZA
11:30 BO 13:10 BO 13:20 ZE
12:00 CM 13:40 CM 13:40 CM
12:20 ZE 14:30 VA% 14:20 ZA
12:45 BO

13:15 CM

13:35 ZE

14:00 BO

14:30 CM




CueHapuo ca Tpu BO3una - peluexe

o [lpegHocTu:

« Cmameme Tpajarba pyTa
* [lecummncrTmnyka BpemeHa

* bpoj obnnasaka objekata — 49

o MaHe;

* EKoOHOMCKa ncnnatmMBHOCT gogaTHoOr Bo3una

« Transshipments — Ta4yke npeToBapa

* [lpekopadere orpaHnyera

JTa6OMU




ONTUMMN3AUNJA TENIEBU3NJCKOTI
OIMMALLUABAHA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobGrnema

o [loroBopeHo: nepuoA ornaiuaearba, LurbHa rpyna, TIn

Kamnare, OyLIET, pEeKNTaMHM CNoT.

[NoTpebHO oapeanTn: pacnopen eMnUToBaka peknamMmHuX
CNoToBa Yy JOrOBOPEHOM Nepuoay.

JTa6OMU




AGB Nielsen — TAM (Television Audience Measurement)

basun4Ho ncTpaxmeame: [MaHen — y3opak
couuno-gemorpadcka cnuka nonynauuje, AoMahnHcTaBsa y Kojuma cy
TB onpeme y cBakom JoMahHCTBY U WMHCTanupaHu NUNIMeTpu
nokpmeseHocT TB cTtaHuua 880 pom — 1290 nun.

Munnmetap — Ko rnega
Koju kaHan, 3acebHo Ha
cBakom TB anapaty y
AomahuHcTey

Telepad — 6a3a nogataka Pollux — 6a3a nopgartaka o
peknamHux ériokosa rnegaHocTn nporpamMa

Arianna

[HeBHU npeHoC nogartaka

Nna6ou




OcCHOBHM nojMOBM

o Rating points (noeHu rmegaHocTn) — npoueHat gomahnHcTasa
(nojeguHaua) Koju rnegajy peknamHy rnopyky y nocMatpaHoM TPEHYTKY.

* Gross Rating Points (GRP) — 6pyTo nNoeHu rnegaHocTu
« Target Rating Points (TRP) — unreHM noenu rmegaHocTu

o Reach+ (oomeTt +) — npoueHar nojeanHaua (M3 UUIbHE rpyne) Koju cy
peknamMmHy NopyKy BUOENN BULLE NyTa Y NocMaTtpaHoOM Nepuoay.

e Reach +1, Reach +2 , Reach +3, Reach +4

JTa6OMU




YnasHu nogauu

o [lporpamcke weme ca TPI1 3a mapt 2007 Ha cBe Tpu
Tenesusuje.

o [lnaH areHumje 3a anpun 2007.

e Bpojatomay ceemunpy 1083

e 1001 peknamHu 6nok, byLet 3a 250 emuTtoBana: 6,428-10242 komOMHaUMja

« cBaka 1000. nma cmucna: 6,428-1023° kombuHaumja
« y npakcu: 400 peknamHux brnokosa, 250 emutoBama: 3,467-10"'3 kombumHauumja

nonosuHa 6nokosa dpukcupaHo: 3,367-101% komGuHaLmja
csaka 1000. nma cmucna: 3,367-10193 kombrHauuja

JTa6OMU




PesyntaTtu areHuuje

PesyntaTt
mMeauja

nnaHepa
bByuer 6259
YKynaH pejTuHr 908,74
Bpoj cnotoBa 264
[HeBHN BpOj 2-16
crnortoBa
[IHEBHU pejTUHT 4 33 -57,23

NMa6oOMn




MaTtemaTuiku moaen

@

Ynpasrbadke NpoMeHsIbnBe

Xyjirt =

Vi =

2

aKo c€ TY)KU CIIOT €eMUTY]e j - TOT J1aHa { - TE CEAMUIIC

y i - TO] EeMUCH]H Ha [ - TO] TTIO3UIH]H

y CYIPOTHOM

aKo ce Kpahu croT eMuryje j-Tor JaHa f-Te€ CeAMUIIe

y i-TO] €MUCH]JH Ha [-TO] TTO3UIH]U

y CYIPOTHOM
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MaTtemaTuiku moaen

YKyraH pejTuHr

oyLet

reach

prime time

non-prime time

OHeBHM 6poj cnoToBa

aHeBHN TRP

0OHOC OyXUX 1 Kpahux cnoToBa

AYXn 1 Kpahu cnoT y nctom 6roky

max f(x,y) = 2 z .ztrptjiz(xgjil +ytjil)

ZZZ zf”Pm cpp -k Zk xt}zl+kk

t=1 j=J,deDieN

Zzz(xtjll+yyll) ap,ZENJ

z Z(xg/‘il +y;j;1)_p' .ZZ(XW +y;/il) 20,jed,,t=1,.s
Z Z(xtjil +y;/il>_np' lZZ(xtjil +ytjil)S0’j€‘]t’t:17”s

dbs; < lZZ(xW +Yu)Sgbs;,jed t=1.s

ddrj < AztrptjiZ(xtjil +ytjil)£gdrjﬁje‘]t t

(E0)3)3) T39I RAEL

t=1 j=J,ieN;leL =1 j=J,ieN;leL

Z(xm., +yu)SLieN,, jed, t=1.s

z z rp,; 'ch'kdzk,- Y S NET
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[Nopehewe pesynTtaTta

Pesyntar Pesyntar Pesyntar
Meguja onTuMusaumje | ontumMmsauuje
RIS Pk (wTa-ako)
Byuer 6259 6259 6259
YKynaH pejTuHr 908,74 1249,07 1353,02
(137%) (149%)
bpoj cnotoBa 264 310 352
[HeBHU 6poj 2-16 7-11 7-12
crotosa
[HEBHU pejTUHT 4,33 - 57,23 | 32,32 - 39,92 | 20,55 - 49,87
(30-40) (20-50)

NMa6oOMn




[MpeunsHuje mogenupamwe: TMNOBM KaMmname

Ravnomerna Skip
L A B EB
Pulsna Sezonska
H u B e "

i Blic Build-up

l

JNa6OU




AGB Nielsen — TAM (Television Audience Measurement)

basun4Ho ncTpaxmeame: [MaHen — y3opak
couuno-gemorpadcka cnuka nonynauuje, AoMahnHcTaBsa y Kojuma cy
TB onpeme y cBakom JoMahHCTBY U WMHCTanupaHu NUNIMeTpu
nokpmeseHocT TB cTtaHuua 880 pom — 1290 nun.

Munnmetap — Ko rnega
Koju kaHan, 3acebHo Ha
cBakom TB anapaty y
AomahuHcTey

Telepad — 6a3a nogataka Pollux — 6a3a nopgartaka o
peknamHux ériokosa rnegaHocTn nporpamMa

Arianna

[HeBHU npeHoC nogartaka

Nna6ou




[NpeunsHuje mogenupame: NunnmeTtpu

o Rating points (noeHu rmegaHocTn) — npoueHat gomahnHcTasa
(nojeguHaua) Koju rnegajy peknamHy rnopyky y nocMatpaHoM TPEHYTKY.
* Gross Rating Points (GRP) — 6pyTo nNoeHu rnegaHocTu
« Target Rating Points (TRP) — unreHM noenu rmegaHocTu

o Reach+ (oomeTt +) — npoueHar nojeanHaua (M3 UUIbHE rpyne) Koju cy
peknamMmHy NopyKy BUOENN BULLE NyTa Y NocMaTtpaHoOM Nepuoay.

Reach +1, Reach +2 , Reach +3, Reach +4

JTa6OMU




MaTtemaTuiku moaen

P —ckyn nmumnmerapa (MCITUTaHUKA)

D —ckyn nana y kojuma he ce eMUTOBaTH peKIaMHE TIOPYKE
k —0poj mepuona

D',D*,..,D" —CKyII JjJaHa y IEpUoIuMa,

D'uD*u.uD'=D,D'"D*N..nD" =

I_ ~ a 17 I
E' —ckyn pexiiamuux OiiokoBa 'y /-tom nany, /€ DY, g =1k B, —pacnionoxusi GyIieT g-Tom HepHoay, = 1,k

{1 aKo ce peKIaMHa IopyKa eMHUTYje y i-TOM OJIOKy
X =

0 ycynporHoMm

q =
¢, —lIeHa EMUTOBAaba [-TOT' PEKJIAMHOT 0JI0Ka, i € E' le D,q =1k,

Y. a,x,>reach, jeP,q=1

icE' 1eD?

c.x,<B,,q =1k
icE' ,1eD?
> GRPx, <DRG,, 1D’ q
icE'
> GRPx, >DRD,, 1 D%, q
icE'

1

by

1,k

GRP, —110eHH TJIelaHOCTH i-TOT PeKJIaMHOr 0JI0Ka, i € £ ' leD,

reach, —xesbeHa PPEKBEHLMja TIIEJAHOCTH Y ¢-TOM Tiepuony, g =1,k

Lk,

DRD,, DRG, — noma 1 ropma IpaHula IIoeHa IIIelaHocTH [-Tor nana,/ € D?,q =1,k,

_ -_ -_ . . q _ T 7 .
a, —BepoBatHoha J1a he j-Tn ucnUTaHuUK riefaTy i-tu 010K (emucujy),i € E*,q =1k, j e P
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MaTtemaTuiku moaen

177

minf(x)=w,> d, +w, > (dDRG, +dDRD,)+ > c¢.X
JjeP

r1.0.

Py 8%, & CBaE et abiBaEnT™, 1t minteachs} < P
€% & gg ’-g@(,B_gftftak

feE' JeBt o

2 GRP x; £ ARG, |<<BRG), +4.b°

jeE

" GRP x, = dIFHI), b=IRDY F-4.B°

IeE!
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OnTummusaumja

* GNU MathProg je3nk
* GLPK (GNU Linear Programming Kit)

Bpoj nepuopa (utepaumja): 10

Bpoj aana no nepuopny (utepaumjun): 3

Bpoj peknamHunx 6rnokosa no AaHy: 150 - 250
YKynaH 6poj peknaMmHux CnoTosa: 4500-7500
Bpoj ucnutaHunka (nunnmetapa): 1.000
Linrbana dppekdeHumja rmegaHocTu: 1
MuHumanHa dppekdeHumja rmegaHocTu: 1

BylleT 3a nepwvoga: 10.000
KoeduunjeHT npeHoca octaTtka byllera: 1
MwWHUManHW OHEBHW PEjTUHT: 20
MakcumanHu OHEBHWU pejTUHT: 40
N3BpLuaBane y cekyHoama 100-500

NMa6oOMn




ONTUMUN3ALIUMJA PACIMOHA 3APALA
Y TENEKOM A.A.

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




[Mpobnem pacnoHa 3apaga

o [unpekuwnja 3a nepcoHan, Tenekom A.LL.

o KoHuenTtyanHu okBup //‘
e 3aTeyvyeHo cTame
o Pewerne

* HepnoBorbaH Opoj NNaTHUX HUBOA.

p1 p2 p3 p4 p5 p6 p7 p8 p9 p10 p11

s K@ﬁ#&@d@l@@ﬁ@wpaue HajHWXEr 1 HajBULLIEr HUBOA je Marw.

AKW&%’éﬁéﬁw o MARIRa o cucTemaTnsaum 1.BRCTA NocroBa.
,EI,H Apanad JaCTONHa HMBOA a3 IMunT 1 6e3
BHOTEN Cgsmem COHag'/l

Hix 1 Marepy %ece:]y ca
0 METITaT YKo Mon
I'IepCOHan — HajBaXkHWju pecypc npeuy3eha
IEEaBp ipELSAFBCNSHYX N0 INATHUM HUBOMMA je HepaBHOMepHa.
TBApPaAHE U AR S opraHusauuje

- PAQIBIA SIS RS UIRIIBKPROEY IRBRRSOpLMOHANHN Y Pa3nNUunTUM
NI AELRLEMATroBapajyher matematmnykor moaena

NMa6oOMn




MaTemMaTn4ikm moaen 3a obpayyH 3apaga

n — 6poj HMBoa 3apaga.

m; — Opoj NogHUBOA j-TOr HMBOA 3apafa, j=1,n
X; — OCHOBHa (HajHwxa) 3apaja j-Tor HuBoa, j =1,n

Vi — 6poj pagHuKa i-Tor NogHMBoa j-Tor HUBOA 3apaja, i=lm, j= 1,n

k; — oOHOC 3apafe i-Tor NofAHMBOA 1 OCHOBHE 3apage j-Tor H1BOa,

i=lm, j=1ln, klj=1

p; — NpoCeyHa 3apaja j-Tor HuBeoa, J = 1,7
z; —TPeHyTHa 3apaja j-Tor Hueoa, j =1,n
p —3apapga npsor HMBoa (HajMana 3apaga),

a — OfHOC Hajsehe n Hajmare 3apage.

NMa6oOMn




MaTemMaTn4ikm moaen 3a obpayyH 3apaga

n m;

min f(x) = 21 =~ rl.jkl.jxj (Min) MNMoTtpebHa HoB4YaHa cpeacTBa 3a Ucnnarty yKynHe 3apage
j=li=

I1.0. n.o.

3apaga 3a cBaku o4 HMBOA HE MOXe BUTN Mawa 04 MUHMMAIHO

J J
nedvHUcaHe.
2) kmnnxn =a-Xx, 2)  OgHoc n3menhy HajHUXe 1 HajBuLle naTe je Ta4yHo AeduHNCaH.
3) X, =p 3) [JeduHucaH je nsHoc HajHUXe 3apaje.
1
P _ P, 4) Hajseha pasnuka nsamehy 2 ysactonHa H1MBoa je usmeny 2 HMBoa
4,5) ——<——,j=2,n-1, ca HajBuULLIOM 3apajoMm, a HajMara n3mehy 2 H1Boa ca
Pi P HajHUXXOM 3apafioM.
m;
Z’”,-jk,-jx ; - 5 OgHoC n3melhy npoceyvHe 3apage 2 HoBOa Ca HajHMXOM
p;= iﬂmi, j=Ln 3apagom je Hajsehu, n OH onaga na je uamehy npoceyHnx

3apaja 2 HMBOaA Cca HajBULLIOM 3apazoM, HajMahu O4HOC.

NMa6oOMn




Pesyntatu

* Mogen n weroBe MOI'thOCTVI Cy npencrtaB/beHE ONPEKTOPMaA ,D,leeKLI,I/Ija 7
npeactaBHMKa CMHOWKAaTa.

*. thiPaMEHERMBY e basAMHRAPHYRSH03 HEIMRRRRHINQERARMYerba

npeactaBHMKa CMHOWKATa .
JPa3n NpmUBpeEMEHOI NnpeBa3niiaxxemwa

EF Micresoft facel - platel 3081

» [1obunjeHo je pewene Koje je NPUMEHEHO Y

npobnema €
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onTMMMN3AUNJA PEATIUSALIUNJE

BULLECTPYKOI' CIIELUNJANTHOI JONrAHAJA

- AYHAB OCUI'YPAKSE -

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPAL
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o

OYHAB CBULIW
34 BEIBEA

OpywTBEeHO OAroBOPHO MOCIIOBAaHE - KOHLENT MO KOME NPUBPeAHU CyBjekTn CBECHO 1
noObpoBOSHLHO Hagunase CBojy NpUMapHy (pyHKUMjy cTULaka 1 pacnogerne npodura n HacToje aa
NO3UTUBHO YTUYY Ha CBOje pagHo, APYLUTBEHO N NPUPOLHO OKPYXeHe.

NMpobnem 6e36eaHOCTU Aeue y caobpahajy.

KomnaHuja [lyHaB ocurypame - akuuja CBUTALL.

. Ceetnehu ypehaj 3a obesbehnBare 6orbe BUOBMBOCTM Ha NyTEBUMA.
- 2009. rognHe Komnanunja O je nogenuna ceuvue cBuM npBauuma Ha teputopujmu Cpbuje.
- [logereHo Buwe og 80.000 cBnTaua cCBMM OCHOBHMM LIKoriama y Cpouju.

. 22 rpaga:. beorpag, Bpawe, leckosau, Kparmseso, Kparyjeeau, Yxuue, KocoBcka Mwutposuua, Hosu [Masap, KukvHga,
3penaHuH, NaHyeBo, BarseBo, Llabau, JlosHuua, JaroguHa, Kpywesad, Yadak, Combop, MNoxapesad, 3ajevap, Huw, Hoeu Cag.

. yquHVILI,I/IZ anpektopn Lwkone pgomahuHa, ANPEKTOPU OKPY>KHUX LUKOMa, MpeacTaBHULW/HAYeNnHUUKM LWKONICKMX YyhpaBsa,
anpekTtopu cunujana komnanuje O, npeactaBHuum caobpahajHe nonuumnje/HavenHmum 1 haum npsaum wkona gomahuHa.

BuwecTpyku cneuunjanHum goraha;.

JNa6OU
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Peanusauuja akuunje CBUTAL 2009. roaunHe

16. neuembap 2009. rogmnHe (beorpag) - 12. mapt 2010. rognHe (Hosn Cap).
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HeycknaheHoCT ca noYeKkoM LLKOSCKe roguHe.
[Mpenyr BpeMeHCK1 nepuos.

Hema KOHTUHYUTETa HU PABHOMEPHOCTMW.

Akcija "Svitac" u medijima - procentualna
zastupljenost
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NnaHnpawe akunje CBUTAL 3a 2010. roguHy

Tpwn cpase meTogonorunje nnaHupama:

o OppehuBare oncera akumje — BpEMEHCKU
nepuog u rpaioBu y Kojuima ce CrpoBOaM.

e« KoopanHaumja yyecHuKa akumje — ogpeautm
AaTtyme Kaja cy CBW YY4eCHMULUN OOCTYMNHMU.

o BpemeHckn pacnopepn cnposohera akumje —
KOHKpEeTaH BPEMEHCKN pacnopen Koju obesbenyje
KOHTUHYUTET N PaBHOMEPHOCT.

Mepuopa: centembap 2010. — Tpu cueHapwja:

* TOKOM Liernor meceua (22 pagHa gaHa)
* MpBa NroBMHa cenTemobpa,
 Apyra nosioBmMHa centembpa.

rpaHOBI/I: 22 rpaa. beorpan, Barbeso, 3ajeuap, 3pet-aHuH, JaroamHa, 3seyaH,
Moxapesal, JleckoBau, KparbeBo, Kocoscka Mutposuua, Hosu Masap, Kukunaga, Panunyr, I

Ipag Pacnonoxwusoct
BarbeBo MeTkom
3ajevap YTOpKOM 1 cpeaom
3perbaHnH MoHenerskom
JaroanHa Cpenom v 4eTBPTKOM
3BeyaH MeTkom
KparyjeBaL Cpenom
Kpywesay, Cpenom
Huw [MoHeper-kom, cpefoM 1 NEeTKOM
Hoeu Capn [MoHeaerbkom 1 yTopkom
Moxapesal, Cpenom v 4eTBPTKOM
TNeckoBaly Cpenom, LeTBPTKOM U METKOM
KparmeBo YTOpKOM, LLeTBPTKOM U MNETKOM

K. Mutposuua

CBuM pagHumM gaHnma

Hosu Masap lMoHeaerbkom 1 cpeaom
Kukunpa Cpenom
PaHunyr CBuM pagHuM gaHnma
MaHuyeBO YTOPKOM 1 LLeTBPTKOM
Labay LletBpTkOM
JlozHuua CBuM pagHuM gaHnma
Kparyjesaig4épyLwesad,| Huw, HoBwHeagibkom, cpefom v neTkom

aH4eBo, Hiabay, ﬂO3HVI1.la, Hauak 1 CoMBOpe 6oy

JTa6OMU




BpemMmeHcKU pacnopep cnpoBolhewa akuuje

n — 6poj faHa,

k — 6poj rpagoea, [n _1J
r — XerbeHu pasmak nameny asa goranaja: r =

D; — ckyn gaHa Kagja Moxe CrnpoBeCTU akuuja y rpagy i,

TepMuH cnposohewa akumje y rpagy i, v, €D.,i=1,..,k

YcnoB KOHTUHYUTETA: jeiHaK BpeMEeHCKM pa3mak nameny ase akuuje. ‘y,- - y.,-‘ 2r, Lj=L.,k,i#j

1 akoje r<y -y, <m
U_()ahﬂe—mﬁyfjgs—r

Vi=y,—m-S,+r-(1-6,)<0, i,j=L.. .k i# |

yl_yj_r.al]+m(l—5l])20, i,jzl,...,k,i;tj

Vi<,
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BpemMmeHcKU pacnopep cnpoBolhewa akuuje

YcroB paBHOMepHOCTU: Bpoj akumja y jedHOM AaHy paBHOMepaH, OOHOCHO HajBulle p = [Ew
n

is

1 ako ce pacriojiena BpIIyA y rpady [ s — TOT JaHa k
p a p y rpaiy a zh@S%SED
0 wHaue P

Y cBakoM rpagy akuuja ce CnpoBogu Ta4yHo jegamnyT: le.s =1i=1,...,k
seD

Y cBaKoM rpady akuMja CpOBOAM CaMO Y jeIHOM Off AaTUX TepMuHa: DX, =L i=1 ...k
seD

Besa namehy 6mHapHMx 1 uenobpojHNX NpoMeHbmnBux: Vi — z s-x, =0,i=L...k
seD

[eBujaunore npomensrbuse: d,,d; >0, i,j=1,...k,i# j,d ,d  20,5€D
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MaTtemaTuikm moaen

k k k k
. _ - - + o+ + g+
minz=2 > wyd;+2, > widj+> vd,
i=1 j=1,j#i

i=l j=1,j#i seD

S.t.
yi=y;—(n=1):-0;+r-(1-6,)—d; <0, i,j=1,...k, i # j
Vi—y,—r-o,+(n=-1)-(1-6,)+d; 20, i,j=1,...k, i # ]

k
ins—d:jtds" =p,seD
i=1

dox,=li=1l..k

seD

Zaisxis =1,i=1,..,k

seD

Y, —Zs-xm =0,i=1L..,k
seD

y,20,i=1..k

0, €{0,1},i,j=1,....k, i # j
x,€{0,1},i=1..,k seD
dd; 20, i, j =Lk, i# )

d',d;>20,seD
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Pewemne

o [umeHsnje: 22 TepmuHa, 21 rpag

o 21 uenobpojHa npomeHrbLUBa y, 462 BuHapHe npomeHbuBe x 1 462 nomohHe npomeHrbuse 8, 1009 orpaHnyersa.

param k; # broj gradova
param n; # broj dana
setG:=1..k; # skup gradova
setD:=1..n; #skupdana

paramr, integer, >=0;  # kontinuitet
param p, integer, >=0;  # ravnomernost
param m, integer, >=0;  # max razlika

param a{G,D}, >= 0, <= 1; # dani u gradovima

var x{G,D}, binary;
var y{G}, integer;

var db{D}, >= 0; # prebacaj r
var dd{D}, >= 0; # podbacaj r
var dsb{G,G}, >=0; # prebacaj p
var dsd{G,G}, >=0; # podbacaj p

var sig{G,G}, binary;

minimize deviations: (sum({i in G, j in G: i>j} (dsd[i,j]+dsb[i,j])) + (sum{s in D} (dd[s]));

s.t.

sdrn1 {iin G, jin G:i>j}: (y[i] - Y[j]) - m * sig[i,jl + r * (1 - sig[i,j]) - dsbli,j] <= 0;
sdrn2 {iin G, jin G:i>j}: (y[i] - y[iI) + m * (1 - sig[i,j]) - r * sig[i,j] + dsd[i,j] >= 0;
dani {iin G}: (sum {s in D} (a[i,s] * x[i,s])) = 1;

dani2 {iin G}: (sum {s in D} (x[i,s])) = 1;

ravnom {s in D}: (sum {i in G} (x[i,s])) - db[s] + dd[s] = p;
veza {iin G}: y[i] - (sum {sin D} (s * x[i,s])) = 0;

solve;
end;

data;

param n := 21;
param k := 22;
paramr =1
param p = 1;
param m := 20;

parama:12345678910111213141516 1718 1920 21 :=

1010000100001000010000
2000110001100011000110
3001000010000100001000
4100011000110001100011
5000010000100001000010
6000010000100001000010
7111111111111 111111111

8011010110101101011010
9001100011000110001100
10000100001000010000100
11100011000110001100011
12110011100111001110011
13110101101011010110101
14111111111111111111111
15001010010100101001010
16000010000100001000010
17111111111111111111111
18100101001010010100101
19100001000010000100001
20111111111111111111111
21011010110101101011010
22000010000100001000010
end;
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Pewemne
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centembap 2010
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TOKOM Liernor meceua (22 pagHa gaHa

npBa nnoBnHa cenTemopa,

Apyra nonosuHa centembpa.
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ONTMUMN3SALMNJA OHEBHOI' MNTAHUPAHKA
TPIrOBUHE EJIEKPU4HHOM EHEPIr'MJOM

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ
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Onuc npobnema

o KomnaHuja 3a TproBuHy enektpmnyHom eHeprujom (KTEE)

° ,El,yropquo nnaHnpamwe: 3aKyrn TpaHCMUCUOHNX KanaunTeTa Ha AYXU BPEMEHCKN nepumoa

o KpaTtkopo4dHo nnaHupawe (day ahead). ogpehuBare KonninHe eHepruje koja he ce
KynuTu 1 npogatu, 1 NnoTpebHMX TPaHCMUCUOHMX KanauuTeTa.

NMa6oOMn




Onuc npobnema gHeBHOr NfaHMpakwa

@[lHeBHa NOHYyOa U NOTpaXKka y CBakOM 4YBOpY (3eMrbWn) je no3Hara.
@Heke TprosmHe cy Beh goroBopeHe n oHe ce Mopajy peanusosaTu.

@CBa en. eHepruja KyrnybeHa y jedHoM gaHy ce Mmopa npogatu uctor gaHa. Ako
NOCTOjU BULLAK, HbUMe ce Tpryje Ha Bepau.

@[1pnHuunn use it or lose it 3a o[yropo4vHO 3aKkyrnrbeHe KanauuteTte. AKO ce He HajaBe
OaH yHanpen, Mopajy ce NOHOBO KYMUTMW.

@TproBunHa ce obaBrba Ha ayKUWnju.

JTa6OMU




Onuc npobnema gHeBHOr NfaHMpakwa

@ [Npeomet aykumje cy: en. eHepruja Koja ce npogaje u/vnu kKynyje u TpaHCMUCUOHU
KanauuTeTw.
@ Aykuwuje cy Tuna uniform price .

@ Y npakcu ce 0bM4YHO 3a CBaKy TProBuHy Hanpasu BuLle noHyaa (bid) ca
pasnUYMTUM KonmunHama un LueHama ga omu ce obesbeaunna m xerbeHa KonnmdnHa
M LUTO HWXa LeHa.

Grermany to Denmark Supplicd capacity = TEIMMW
Bid no.f Bid Accumulated Allocated
player —_—  guantity

MW  DERK/ MW MW

MW

1: Player A 1000 206006 1000 100
2: Player B 2000 5000 300 2000
i Player C 0 2500 RO S0
4: Player B 0.0 2200 10060 2000
5 Player A S0 2200 1 50010 S0
6 Player D S0 2000 2250 2000
T: Player E 250 2000 2250 100
#: Player A 300 10006 2550 Infeas. L]
9 Player A 1100 1 650 Infeas. L]
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dopmynauuja mogena

(max)Z(x,y,h) :Z dy, —chxj - Z (tl.j + aij)hl.j
ieB jes

(i,j)ed
s.t.
zx/ _Zyi =0
jes ieB
0 jeN\(SUB)
—X; jeS\B
4 h )= +h )= /

y,—x;, jeBnS

sl;<x,<su;,, jes§
bl. <y <bu,ieB
0<h, <hu, (i,j)e A
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MatemaTuukm moaen GMPL

set N;

set S within N;

set B within N;

set A within {N,N};

param t{A}; # taksa

param f{A}; # najavljeni protoci

param hu{(i,j) in A} # gornja granica dokupa kapaciteta
param a{(i,j) in A} # cena dokupa kapaciteta
param cfi in S} # nabavna cena

param sl{i in S} # donja granica nabavki
param su{i in S} # gornja granica nabavki
param d{j in B} # prodajna cena

param bl{j in B} # donja granica prodaje
param bu{j in B} # gornja granica prodaje

var x{j in S} >=sl[j], <=sulj];
var y{i in B} >=bl[i], <=bul[i];
var h{(i,j) in A} >=0, <=hu([i,j];

maximize profit: sumi in B} d[i] * y[i] - sum{j in S} cfj] * x[j] - sum{(i,j) in A} (tfi,j] + a[i,j}) * h[i l;
s.t.
ukupan_protok:

sum{j in S} x[j] = sum({i in B} y[il;

protok_u_cvoru {j in N}:
sum{(i,j) in A} (f[i,j] + h[i,j]) - sum{(j,i) in A} (f[j,i] + h[j,i]) =
if (j in N diff (S union B)) then 0
elseif (j in S diff B) then -x[j]
else if (j in B diff S) then y[j]
else y[j] - x[i];
solve;
end;

NMa6oOMn




EkcnepuMeHTH

OntmanHa OntmanHa

KynoBuHa y npopaja y
4YBOp MWh MWh
BEL 40 25
GER 70 70
AUS 31 0 TpaHCMUCHOHM KanaunuTeTn
Koje Tpeba JoKkynuTu:
SLo / > 45J MVF\)/h BEL-(;/ZE,
ITA 36 41 5 MWh SLO-ITA,
GRE 0 / 41 MWh GRE-BUL, uta.
CZE 61 0
YKynHa gHEeBHa TProBuHa je
HUN 0 / 3936/3 MWprlL i J
CRO / 22
BiH 52 49 YKynaH OHEBHV NpoduT je
MNE / 5 34068 €.
SLK / 12 TpOLLKOBY KyNnoBWHE €ern.
SER 46 80 eHepruje: 26803 €, TPOLLKOBM
7 ALB 10 / Aokyna kanauuteta: 3078 €.
i ,, e FRM 40 3
Tomee-ITIITToooIoio S ROM / 70
BUL / 14
UKR 10 /

| nasowm




dPopmMmupare noHyaa 3a aykuumjy

param iter >= 0; # ukupno iteracija simulacije
param ki >=0;  # rb. iteracije simulacije
param resfile, symbolic; # fajl sa rezultatima

# donje granice parametara za simulaciju
param huL{A};

param aL{A};

param cL{S};

param slL{S};

param suL{S};

param dL{B};

param bIL{B};

param bulL{B};

# gornje granice parametara za simulaciju
param huU{A};

param aU{A};

param cU{S};

param slU{S};

param suU{S};

param dU{B};

param blU{B};

param buU{B};

param hu{(i,j) in A} := if iter = 0 then hul][i,j] else huL][i,j] + ((huU[i,j] - huL[i,j]) / iter) * ki; # gornja granica dokupa kapaciteta
param a{(i,j) in A} := if iter = 0 then aL[i,j] else aL[i,j] + ((@U[i,j] - aL[i,j]) / iter) * ki; # cena dokupa kapaciteta

param c{i in S} := if iter = 0 then cL[i] else cL][i] + ((cU[i] - cL[i]) / iter) * ki; # nabavna cena

param sl{i in S} := if iter = 0 then sIL[i] else sIL[i] + ((slU[i] - sIL[i]) / iter) * ki; # donja granica nabavki

param su{i in S} := if iter = 0 then suL][i] else suL][i] + ((suU[i] - suL[i]) / iter) * ki; # gornja granica nabavki

param d{j in B} := if iter = 0 then dL[j] else dL[j] + ((dU[j] - dL[j]) / iter) * ki; # prodajna cena

param bl{j in B} := if iter = 0 then bIL[j] else bIL[j] + ((bIU[j] - bIL[j]) / iter) * ki; # donja granica prodaje

param bu{j in B} := if iter = 0 then buL[j] else buL[j] + ((buU[j] - buLl[j]) / iter) * ki; # gornja granica prodaje

NMa6oOMn




dPopmMmupare noHyaa 3a aykuumjy

@ KynoBuHa en. eHepruje n3 Yewwke: ykynHa noHyaa 85 MWh, uena 78 € /MWh.
@ [lo onTumarnHom pewewy Tpeba kynutn 61 MWh
@ Bapwupame ueHe og 75 oo 95 € /MWh.

Germany to Denmark Supplied capacity = 13HMW
OnTumManHa OuexnBaHu Bid no./ Bid Accumulated Allocated
LieHa KOJIMIMHA npodur plages e —— o
MW
75 85 4442 1: Player A 1000 20000 10y 1000
2: Player B 200 5000 kT 200
3: Player C 0.0 250 B 0.0
4: Player B 0.0 2206 1600 0.0
5: Player A S0 2200 1500 S0
6 Player I» 0.0 200060 2250 0.0
' P‘La):cr E 250 200060 :‘Tii.ﬁl ) 1000
77 85 4272 S eA 100 1@ e miae 00
78 61 4187
79 15 4126
MoHya MWh € /MWh MWh "apaHTOBaHU
a KymynaTueo npodont
B1 15 79-91 15 4126-3946
1 1 4
9 5 3946 B2 46 78 61 4187
92 0 3931
B3 24 75-77 85 4442-4272
93 0 3931
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ONTUMU3ALIULJA PACMNOPELOA
NEONJATPUJCKUX CECTAPA Y Kbl
3BE3OAPA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPAL
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Onuc npobnema

@ MoTuBauuja: peluaBare peanHor npobrnemMa oapehunsarwa MeceyHor pacriopena

neanjaTpujcknx cectapa Ha ogerbewy HeoHartonoruje nopogunuwta Kbl

3Be3gapa.

@ Pan 24 yaca gHeBHO, 7 gaHa y Heaerobu.

@ Pap no cmeHama (gBaHaeCToMaCOBHMM W LLECTOYACOBHUM).

@ [Npobrnem gooerbmuBawa CMeHa no Kojuma he negmjatpujcke cectpe pagutn'y

TOKY MeceLa Ha Ha4yuH Koju he:

06e30eanTn epukacHocCT paaa,

YBaXUTun nHamemayasriHe Xerbe cecrtapa.

JTa6OMU




Onuc npobnema

Self-rostering

Moaoenupame:
[Mpuctyn — cectpal/naH (nursel/day)

[Mpuctyn - cectpa/wema (nursel/shift pattern) — npobnem NokpmBawa CKyrnosa

[Mpobnem oonycTMBHOCTHU
[eHepucare HOBUX LLEMa
OppehnBane 6poja gogaTHUX cecTpapa Koje je NoTpebHo aHraxosaTtu

LinrsHO nporpamupamne

NMa6oOMn




Npobnem pacnopehnBawa Ha HeoHaTonoruju

dan | dan ) ) | dan | dan | dan ] ; ) ]
T noé T no¢|dan|noé¢|dan|no¢ T™—1noé T noé —noc¢|dan|noé|dan|noé|dan|nog]. . .
pr 1 po pr 1 po pr 1po pr 1 po pr po

1 X X X X
2 X 1 HE X X 1 H X
3 X X X X
4 X : X : X X : X : X
5 X : X : X X : X : X
6 X : X : X X : X : X
7 X X X X
8 X X | X X | X X

pre | po | no¢ | pre | po | no¢ | pre | po | no¢ | pre | po | no¢ | pre | po | no¢
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1 1
6 1 1 1 1
7 1 1 1
8 1 1 1 1

@ CBaka 0 OCHOBHMUX LLEMA MOXE MOoYeTn o buno Kor gaHa LUKITyCa.

@ JegHa wema y TOKy uenor Mmeceua nnm kombrnHoBawe ABe weme (He 6uno Koje ase).

@ 998 nojegMHavyHUX Wema JNla6oOM




Npobnem pacnopehnBawa Ha HeoHaTonoruju

@ [NoTpebaH Opoj neanjaTpmjckux cectapa

« JXerbeHn n MMHMManHu Bpoj cectapa Ha oferbemny Y TOKY JaHa

« JXerbeHn n MMHMManHu Bpoj cectapa Ha oferbeny Yy NpenogHEBHOj CMEHN

« [lpncycTBO MCKYCHMUX NegnjaTpujckux cectapa
@ [pedepeHunje cectapa npema wemama

@ OgcyctBoBana neanjaTpujckux cecrtapa

« [oaunwHn ogmopm

« 3axTeBaHu criodbogHu AaHu/cmeHe

@ [loroBopeHu pag ogpeheHnx gaHa (CmeHa)

@ bpoj pagHux catn y TOKy mecela

JTa6OMU




Npobnem pacnopehnBawa Ha HeoHaTonoruju

@ CnoboaHu gaHn/cMmeHe yCrnoBrbEHU A0AEIBEHNM LLEMAMA

& TBpaW yCroBMu:

* npBU daH Yy Meceuy — HagoBe3nBaHk€ Ha LWemMy N3 NpeTxoaHor Meceua.

* nocneaxu JaH npen oacycTBo 6e3 HohHe cMmeHe.

@ Meku ycnoswu:

@ HepaaHa NpBa [Ba JjaHa Yy MeceLlly ako je cecTpa paguna y HohHOj cMeHu
nocnegHer AaHa npeTxoAHor Meceua;

@ HepaaHuW NPBU AaH Yy Mecely ako je cecTpa paauna y BaHaecTo4acoBHO]
[IHEBHO] NV NOCNenoAHEBHOj CMEHU Nocnearer JaHa NnpeTxoaHor Mmecela;

@ HepaaHa ABa AaHa npen oacycTBo;

@ HepaaHW BUKeHA nocrie oAcycTBa, ako ce O4CYCTBO 3aBpLUaBa y netak.

JTa6OMU




MaTtemaTuikm moaen

X =

1 ako /-ta sestra radi po i — toj Semi _
, [leN,ie§

0 u suprotnom

d;, d; — odstupanje od Zeljenog broja sestara u periodu j, j € M
dp; ,dpj. — odstupanje od Zeljenog broja sestara u prepodnevnom periodu j, j € P
dz, —odstupanje od preferenci / — te pedijatrijske sestre prema smenama, / € N

de, —odstupanje od mekih uslova za / — tu pedijatrijsku sestru, / € N

NMa6oOMn




MaTtemaTuikm moaen

M — ckyn nepvoga (P W Q U R =M)
S — ckyn wema

N — ckyn negujaTpmnjckmnx cectapa

I — ckyn nckycHux cectapa IcN

min P1-Y dp; +P2-) d; +P3-) dz, + P4-) de,

jeP

jeM leN

p.-o.
> x,=1,1leN

ieS

Z%szj

ieS leN

Z%szj

ieS leN

Z%szj

ieS leN

Z%szj

ieS leN

Z%Zb;j

ieS lel

X, 2q, JeQUR
x;+d; —d; =p, je QUR
"Xy 2 pp, JEP

X, +dp, —dp; =pi, jeP

x,2l,jeM

min Pl-Y dp, +P2- Y d; +P3-y dz, + P4 de,

jeP jeM IeN IeN
p.o

Zx” =1, /eN

ieS

ZayZb,j X, 2q, jeQUR
ie§ leN

ZayZb,j X, +d; —d] =p, jeQUR

ieS leN

Z%Zbﬁ “x; 2 pp, JEP

ieS leN

2.4, by 3, +dp; ~dp; = pi. jeP
ie§ leN

ZaﬁZbﬁ x;=2l,jeM

ieS lel
DS a3, by w2 1N
(29 5 Xii a; > X a;by-x) 21, e
ies jeP =) jeR

D wx, +dz, =1,1eN

ieS

ZZa[j»cljan:O, leN

ieS jeM

ZZ%'%% —~de, =0, leN

icS jeM

b, b, -
4=0Q ZL+> L+ b)-—, leN
== S

x;€{0,1}, [eN,ieS§
d; 20, d; >0,dp; >0,dp; 20, jeM
dz, 20,de, 20, [eN

NMa6oOMn




MaTtemaTuikm moaen

M — ckyn nepvoga (P W Q U R =M)
S — ckyn wema

N — ckyn negujaTpmnjckmnx cectapa

I — ckyn nckycHux cectapa IcN

Z(Z“ xlz+za x;l+za ‘b, -x;)2t, leN

ieS jeP je0 JER

Zwﬁxﬁ +dz,=1,le N

ieS

ZZaij ¢, x; =0, [eN

ieS jeM

ZZaij ‘e, x,—de, =0, [eN

ieS jeM

f = (Z Z +> b, ) —, leN
]EP ]EQ JjER

x, €{0,1}, leN,ieS
d; 20, d; >0,dp, >20,dp; 20, jeM
dz, 20, de, 20, [e N

min Pl-Y dp, +P2- Y d; +P3-y dz, + P4 de,

jeP jeM IeN IeN

p.o.

Zx” =1, /eN

ieS

ZayZb,j X, 2q, jeQUR

ie§ leN

ZayZb,j X, +d; —d] =p, jeQUR
ie§ leN

Z%Zbﬁ Xy 2 pp, jEP

ieS leN

242 by +dp; —dp; = pi, je P
ie§ leN

ZaﬁZbﬁ x;=2l,jeM

ieS lel
Z(Za L. x, +Za —L.x, +Zai/.-b,j-x,i)2t,, leN
JjeR

ZW,,x,‘.+dz, =L,leN

ieS

ZZa[j»cljan:O, leN

ieS jeM

ZZ%'%% —~de, =0, leN

icS jeM

ORIV
jEP jEQ JeR

x;€{0,1}, [eN,ieS§
d; 20, d; >0,dp; >0,dp; 20, jeM
dz, 20,de, 20, [eN

NMa6oOMn




NMpumMmeHa

@ Operbenwe HeoHatonornje Kb 3Besnapa, ogceum nHteHamBHe Here 1 Baby friendly (22

negujaTpujcke cecTpe).

@ JyH 2013:
@ 12 negnjatpujckmx cectapa, neT ca NCKYCTBOM.

@ Y cBakom nepuoay: MUHMMarHO [Be CeCTpe Ha OferbeksY, NOXerbHO Tpy (Hajsehun npuopuTeT gat
npenogHeBHUM Nepuoanma), Hajmare jefHa o UCKYCHUX cecTapa.

@ 30 pagHux gaHa, 90 nepuoaa.

@ CecTpe Kkoje cy uenor meceua Ha ogerbewy — 144 cata mece4vHo, ocTarne nponopLMoHanHoO NpUCycTBy.

@ [lpedepeHuuje cecTapa npema Lwemama ogpeheHe cy aHkeTupaHeMm.

Pedijatrijska sestra Odsustvo
Vasiljevié 6-9. jun
Milenkovic 6-9. jun i 5 radnih dana godiSnjeg odmora od 10. juna
Hrnjak 12 radnih dana starog godiSnjeg odmora od 13. juna
Dusi¢ 1-7. jun - stari godiSnji odmor
Fotak 1-6. jun - stari godiSnji odmor
Blagojevi¢ 6-9. jun
Sokolov 28. juna slobodan dan ili samo prepodnevna smena Na6ou
Tanasijevic od 17. juna - godisnji odmor




NMpumMmeHa

@ GNU Linear Programming Kit (GLPK).

@ Mogen 3a jyH je pelwleH ersaktHo 3a 1,6 cekyHauW.

@ Peweme:

@ [lpucycTBo TpU NeaunjaTpujcke cecTpe Ha ogerbemny: 25 npenogHesHa, 12 nocnenogHeBHUX 1 9

HONHMX Nepuoaa.
@ [lNpedepeHune npema wemama: Tpu cectpe gobune npedepeHumnjy 0,5 u jegHa 0,25.

@ Meku ycnosu: 3a aBe negujaTpujcke cecTpe NCNyHEHU Yy MOTMYHOCTH, 3a YETUPU CECTPE HUje

ncnyweH HUjedaH, 3a Tpu negujatpujcke cectpe yCrnosu AeNUMUYHO UCNYHEHN.

@ JyH 2013 — oo paHac.

JTa6OMU




NMpumMmeHa

@ [NpumeHa XeypuUCTUKe y pelLaBamy.

@ [pyrv npuctyn mogenvpary npobnema.

@ YKrbyymBare ycnosa o oTrnyctuma 6eba.

@ YKrbyumBarwe crneumdpuyHoCcTu pyrnx ogerbema.

@ OkpyxeH-e npunarofeHo rnaBHUM cecTpama.

JTa6OMU




PACINOPEHBUBAHKE JNNEKAPA MO
AUNCNOUUPAHUM AMBYJITAHTAMA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

@ MoTuBauumja: pellaBan€e peanHor npobnema

oapehmBarba MecevHor pacnopeaa nekapa
[loma 3gpaBrba Boxgosau,.

\l:;'—q_"{%:_ : .o: oy
Gf‘oivode stepe % __-_-T'I--‘::‘ o, 3
@ [leT ambynaHTu. Ydzdovacs ““\t\%
@ Papg y oBe cmeHe. - B \ R2y N
‘}"r_,. anjica & .._.‘-‘_;1
@ MakcumanHu 6poj nekapa no amdynaHtrama u TR
CMeHama — opauHauuje. .
: KumodraZ |
@ MuHumanHu 6poj nekapa no ambynaHTama u ’G
CMeHaMa. 1._,;:1"‘ G(leodrai 1l
i rKumodraz 111
@ [NpedepeHumnje nekapa: npucycTso — OACYCTBO, % 0
6a3Ha ambynaHTa, cneunjanusauuije, 2
CTaHoBawe.

JTa6OMU




MaTtemaTnuku mopgen

minZ dz,
Mn.0

Zxﬁ =1, /el

ieS

>N aij-bij-xi=2,1cL

ieS jeM

Z%szj X, 2qi,j €M

ieS leL

D4 by x, <pjeM

ieS leL

Zwﬁxh +dz, =1,lelL

ieS

NMa6oOMn




lMpukas pewemwa

REGULAR EXPRESSION EXPLANATION

Sekulic l’pre’VStepe / FUSTNE R(NER) 3 () pSREE ) |/ 0| o/ [NEEENE ' BONE) B (N
Sekulic 2,pre,VStepe  _ W) /

. TEST STRING # assert position at start of the string
Sekullc 3 ’pre’VStepe \& match any white space character [\r\a\t\f ]
| 4 '} matches any character {except newline)
1 x[Sekulic,1,pre,V5tepe] Quantifier: *? Between zero and unlimited times as

o - - 1 € 1 few times as possible, expanding as needed [lazy]
Kalat 1,pre,VStepe 2 x{sekulic,1,pre, Banica] d machdt (5]
Kalat 2,pre,VStepe TR, . . MATCH INFORMATION

Kalat 3,pre,Vstepe & x[Sekulic, 1, pre, Kselo]
b 9 i«

8 6 1 MATCH 1
5x[Sekulic,Lp:je,l(Haselje} ‘ X . 1 [10-17] “Sekulic
ot i 2 [18-38] "1,pre,VStepe’
6 x[Sekulic,1,po,VStepe] O
Graovac 18,po,KIII - 0 0 1 N
7 x[Sekulic,1,po,Banjica]
Graovac 19,pre, KIII : : 0 A
8 x[Sekulic,1,po,Kumodraz]
Graovac 20,po,KIII - ? : 1

Nna6ou




ONTUMN3ALUNJA PACINOPEOA OIMNEPATEPA 'Y

KOMEPUUJANNIHOJ BAHUWU Al BEOI'PAA

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

o PacnopehuBare onepatepa y cnyxbum nogpLuke KOHTaKT
ueHTpa KomepumjanHe 6aHke ALl beorpag.

o KoHTakT ueHtap (Call Centar) — cepBuc 3a npyxamwe
nHdopmMaLmja KnnjeHTnma (MHdopmauuje o ycryrama,
pellaBaky nNpobnema TexHUYKe npupoae nnm npurosopa).

o KOHTaKT: TeneoHoM, nmejrnom, pakcom mUnn rnpeko
OPYLUTBEHUX MpeXa.

o OnepaTtepun y KOHTaKT LeHTpnMa baHaka OOCTYMHU CYy BULLE
caTu y TOKy gaHa (U oo 24 cata cBakor gaHa y roavHm).

JTa6OMU




Onuc npobnema

@

[MpeTxoaHo ogpeheH notpebaH 6poj onepartepa:

« KoHTakTt TenedoHom: kputepunjym 80/20, 80% knujeHaTa He

Tpeba ga yYeka ayxe og 20 cekyHau na bm ce onepaTtep
jaBMO Ha nosms.

« KoHTaKT nmejnom: 6poj KoHTakaTa Koju Tpeba aa byae

obpaheH, Bpeme oa3unBa, NpoceyHo BpeMe NoTpebHo 3a
nspagy jegHor nmejna.

JTa6OMU




Onuc npobnema

o KoHTakT ueHtap KomepuujanHe 6aHke ag beorpag.

o [1Ba oCcHOBHa KaHasia KoMyHuKaumje: TenedoH 1 nopyke
(MnmejnoBu, jaBHe 1 npuBaTHe nopyke nytem dejcOyka u
Teutepa).

e 3anocrieHo 11 onepartepa (9 aKTUBHUX).

JTa6OMU




Onuc npobnema

@

@

@

OppehuBake pacrnopena onepartepa no cMeHama.

MeceyHo nnaHupake pacnopeaa.

Kapaktepuctuke npobnema:
« OpraHusaumnja paga crnyxbe.
- BewTnHe onepaTtepa.

* [NpedepeHuuje onepaTtepa.

JTa6OMU




Onuc npobnema

o OpraHunzauuja paga cnyxote

« PapgHo Bpeme - 40 catn ceaMUYHO:

- [lpenoaoHeBHa cMeHa: pagHuM gaHuma og 8 go 16 4Yacosa.

- [TlocnenogHeBHa cmeHa: pagHuMm gaHmma og 13 go 20 yacosa un
cybotom og 10 go 15 yacosa.

» JefaH onepatep He MoXe fa pagu nocnenogHe ABe
y3acTonHe ceamuue.
« OnepaTepu npumajy nosmee v oarosapajy Ha nopyke .

* Y cBaKOj CMEHW MPUCYTHMU:
- nNpeTxoaHo yTBpheH 6poj onepaTepa,
- 3apaTu 6poj Boha cmeHe (bap jegaH),
- Bap jegaH onepaTtep Koju roBOPU EHIIECKM jE3UK.

JTa6OMU




Onuc npobnema

Q

-

BewTtnHe onepaTtepa

- Bohe cmeHa;

* EHrnecku jesuk.

[TpedepeHunje onepartepa
- LlenogHeBHa unu BuwegHeBHa 04CYCTBOBaH-3a;

« OpcycTtBoBawa No cMeHaMma.

JTa6OMU




MaTtemaTtnukm mogen

min Zdvs_j +Zdv:j
jeN jeN _
xijs _{
injszbij,iel,jeN

i

seS b {0, ako je i—ti operater odsutan u toku j—te nedelje
1, u suprotnom

Zbl.jxijs 20,5€8,jeN

iel
) =1
b —dv_.+dvi =v. . seS,jeN v
iiXijs — AV 5 — Vso > J
eV
Zbl.jxijSZl,SeS,]eN
ieV

X, tX;,<lseS,jeN

Zbl.].xl.jSZI,SeS,jeN

ieE

xl.j.scl.J.S:O,le],seS,]eN

x,, €{0,1}, dv,20,dv;>0,iel,jeN,seS

0, ako i—ti operater radiu s—toj smeni j—te nedelje

1, u suprotnom

1, ako i—ti operater j—te nedelje ne treba da radi s—tu smenu

0, u suprotnom

NMa6oOMn




cyboTa
MoTpebaH MoTpebaH YKynHo
Bpeme Opoj Opoj n0Tpe§aH
pagHuka 3a | papgHuka 3a 6poj
nosuee nmejnose pagHuka
10h 3 1 4
11h 3 1 4
12h 2 1 3
13h 2 1 3
14h 2 1 3

pagHu OaHu
MoTpebaH MoTpebaH YKyrnHO
Bpeme Opoj Opoj n0Tpe§aH
pagHuKa 3a pagHuKa 3a 6poj
nosuee nmejnose pagHuka
8h 3 1 4
9h 3 1 4
10h 4 1 5
11h 3 1 4
12h 3 1 4
13h 3 1 4
14h 3 1 4
15h 3 1 4
16h 3 1 4
17h 2 1 3
18h 2 1 3
19h 2 1 3

NMa6oOMn




Mocnosu KnujeHtn | KnujenTtn | 3anocnexu Viejrosn Boha
OepaTtepu CpNCKu eHrneckun |y 6aHum CMeHe
LiBmjuh X
Lehepos X X X X X
EpoerbaH X X X X X
Jokuh X X X X
KosaueBuh X X X X X
LymaHoBumh X X X X
3nartaHoB X X X X
Yaposuh X X X X
CTtaHojeBuh X X X
O6pagosuh X X X X
Hactuh X X X X

NMa6oOMn




centembap 2014

Smene po nedeljama | 1.12-6.12. |8.12-13.12. | 15.12-20.12. |22.12-27.12. | 29.12-3.1
Seéerov |Seéerov |[Seéerov Seéerov Seéerov
Erdeljan Jokié Erdeljan Jokié Erdeljan
Jokié Kovacevié¢ | Kovacevié¢ | Kovacevi¢c |Joki¢
| smena Sumanovi¢ | Zlatanov Sumanovi¢ | Sumanovi¢ | Sumanovié
8h-16h Stanojevi¢ | Carovi¢ Carovié Zlatanov Carovi¢
Obradovi¢ | Obradovi¢ | Stanojevi¢ Obradovi¢ Stanojevié
Cviji¢ Cviji¢ Cviji¢ Cviji¢ Cviji¢
Kovaéevié | Erdeljan Jokié Erdeljan Kovacéevié
[l smena 13h-20h = =
Zlatanov Sumanovi¢ | Zlatanov Carovi¢ Zlatanov
Subotom 10h-15h =
Carovi¢ Stanojevi¢ | Obradovi¢ Stanojevi¢ Obradovi¢

NMa6oOMn




ONTUMN3AUUNJA PACNOPEOA MNAJNETA Y
CKNAOULLTY

- RAUCH -

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn




Onuc npobnema

Q

Q

[MoyeTak XX Beka, Franc Jozef Rauch y Rankweilu y AycTtpuiju.

it 1919

2007. rognHe — (pabpuka y Kouerbesu

JTa6OMU




Onuc npobnema

o 4 nponssogHe nuHuje:

* PET nuHunja - 24 pasnunuunta ykyca,

« TetraRex nuHuja - 24 pasnuyuTta ykyca,

« TBA 9 nuHuja - 18 pasnuumtux ykyca,

« SIG Combibloc nuHuja - 19 pasnnunTmx ykyca.

[leT BpcTa ambanaxe.

170 pasnnunTux Nnpounssoaa.

JNa6OU




Onuc npobnema

I'Ipo6neM CKNnaguwiTera rotoBmnx npon3soa.

JTa6OU




Onuc npobnema

ITanetna mecra:

A — 60 nanera * 32 najerHa mecra
B — 30 nanera * 45 majeTHux mMecta
C — 18 nmanera * 62 majgeTHa MecTa
D — 14 nanera * 139 nmaneTHux mecra

JTa6OU




MaTtemaTtnukm mogen

setN; # skup proizvoda
setM; # skup tipova paletnih mesta

param a{N}, integer, >=0; #broj paleta po proizvodima

param g{M}, integer, >=0;  #kapacitet j-te vrste paletnog mesta
param b{M}, integer, >=0;  #broj paletnih mesta j-tog tipa

param p{N}, integer, >=0; #broj slobodnih paleta po proizvodima
param v, integer, >=0; #vaznost viska

param r, integer, >=0; #vaznost rupe

var x{N,M}, integer, >=0; #broj paletnih mesta j-tog tipa na koje ¢e biti stavljen i-ti proizvod
var visak{N}, >=0; #viSak nerasporedenih paleta i-tog proizvoda

var rupa{N}, >=0; #broj nepopunjenih paleta i-tim proizvodom

minimize f: (sum{i in N} (visak[i]+rupali]));

s.t.
proizvodi {i in N}: ((sum {j in M} (q[j]*x[i,j]))+visak][i]-rupal[i]) = max(al[i]-pl[il,0);
paletna_mesta {jin M}: (sum {i in N} (x[i,j1))<=Dbl[j];

solve;

end;

NMa6oOMn




CueHapwuo 1

IIaneTHa mecra:

A — 60 nanera * 32 najerHa mecra
B — 30 nanera * 45 majeTHux mMecta
C — 18 nmanera * 62 majgeTHa MecTa
D — 14 nanera * 139 nmaneTHux mecra

.

45,25% maneTa HUje YCKIAIUIITEHO

JTa6OU




CueHapuo 2

ITaneTna mecra:
= D - D — 14 nanera * 795 najeTHUX MecTa
D D -
D D D
e D -
D D -
e | I 4,53% mnanera HUj€ YCKJIAAUIITEHO

Nna6ou




Nperneg npumeHe OU
y pewaBamy peariHux npoonema

NNABOPATOPUJA 3A ONEPALUNOHA UCTPAXUBAHA “JOBAH MNETPUR”
OAKYNTET OPTAHU3ALUUOHUX HAYKA
BEOIPALQ

NMa6oOMn
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