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YHUBEP3UTET Y HOBOM CAlY
IHO/bONNPUBPETHU ®AKYJITET

[Tpod. np Hebojma HoBkoBuh
[Ipod. np Harama Bykenuh
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Il1anupame U NPojeKTOBaAkE —
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EAUIIUJA IOMOKRHHA YIIBEHUK

OcnuBay u u3nasay Enquuuje

Yuueepzumem y Hoeom Caoy, Ilowonpuspeonu ¢paxynmem Hoeu Cao,
Tpe locumeja Oopaoosuha 8, 21000 Hoeu Cao

I'opuna ocHuBama
1953

I'naBau u oarosopum ypenuuk Equnuje
Ap Heaemwko Tuua, pedosuu npogecop
Hexan Ilowonpuspeonoe gpaxyimema

Ynanosu Komucuje 3a n3naBauky aeJJaTHOCT

Jp bpanucaas Baaxosuh, penosau npodecop
Jp NBana JlaBuaoB, BaHpeHU podecop
JAp Hejan beykoBuh, nomeHT
JAp Kcennja Maukuh, noneHt




[IUII - Katanoruzanuja y myOiaukanuju
bubnmnorexa Matume cprcke, Hou Can




INJIAHUPAIGE U ITPOJEKTOBAIBE
AyTopu
Jp Hebojma HoBkoBuh, pedosnu npoghecop

Jp Harama Bykeauh, sanpeonu npoghecop
Besbko lapau, ouni. aexor.

I'1aBHM ¥ OATOBOPHU ypeIHUK

JAp Henesbko Tuna
Hexan Ilowonpuspeonoz gpaxyrmema y Hosom Caody

Peneszentn

Ipod. np Otuauja Cennaxk, pedosru npogecop,
Yuusepsumem y Hoeom Caoy, Exonomcku ¢paxynmem Cybomuya

IIpod. ap Jbusbana Apunuh, sanpeonu npoghecop,
Yuusepzumem y barwoj Jhyyu, [lowonpuspeonu gpaxynmem bara Jlyka
N3nasay: Yuusepsurer y Hobom Cany, llossonpuBpennu gaxyarer, Hosu Can

3a0pameHo npemramnaBame U poroxkonupame. CBa nmpapa 3ajp:KaBa u3aaBady.




IIpearosop

[IpakTuky™m je HamucaH y CKIaAy ca IUIAHOM W IMPOrPaMOM BEKOHW MpeaMera
[Inanupame ¥ MPOJEeKTOBAE KOJU IO aKPEIUTOBAHOM CTYIHJCKOM IMPOTpaMy CIIyIIajy
CTYIEHTH 4dYeTBpTe roauHe ArpoekoHOMckor cmepa [losrompuBpennor akynrera,
Yuuep3utera y HoBom Cany. Takohe, mpakTUKyM MOTY Jla KOPUCTE U CTYICHTH KOjU CY
npeMa MPEeTXOJHUM aKpEAWUTOBAHWM CTYIUJCKUM MPOTpaMHUMa CIyIIald MpeaMeT
[Tnanupame U TPOJEeKTOBAkE, KAa0 M CBU 3aIIOCICHHU CTPYUYHAIM Y arpOOM3HHUCY KOJH Ce
0aBe MEHAIIMEHTOM M KOjU paJie Ha MOCIOBMMA TUTAHUpamkha U pa3Boja.

Kmura je cacTaBibeHa U3 BHIIIE JIETIOBA, KOjU Tpebda /1a MpeACTaBbajy 3a0KPYKEHY
[EIMHY IPUMEHE METO/IC MPEXKHOT IJIaHUPaka Kao U METOJIe IMHEAPHOT MPOTrpaMHUpamka
32 ONTUMAIHO IUIAHUPAKE pa3HUX CerMeHara TNPOHW3BOIE Y IOJBOIPHBPEAN U
npexpamMOeH0j UHIAYCTPHjH.

VY npBOM moOriaBiby KOje €€ OJHOCH HAa METOJX MPEKHOT IIaHUpamba, HaKOH
YBOJHHMX HAallOMEHa O €aMoOj METOIH, Ne(UHHUCAH j€é HAYMH KOHCTPYKIM]j€ MPEKHOT
JMjarpaMa M WIyCTPOBaH je MpUMep MeToJ1a KpUTHYHOT ITyTa Y KOMeE ce, KOpaK 1o KOpak,
JoJ1a3M J10 pemema. Takohe, 1aTi cy U J0JaTHU PUMEPH 32 BEKOY.

Jlpyro TmormaBjbe C€ OJHOCHM Ha MpoOJIEMaTWKy MpPHUMEHE JIMHEapHOT
porpaMupama y NoJbONPUBPEIU U MPeXpaMOeHOj HHAYCTPHjH. AyTOpH ce pBO ocBphy
Ha OCHOBE CaMe METO/Ie JIMHEapHOT MPOTrpaMupama. 3aTUM Cy AaTe M MOCTaBKe 3aJaTaka
3a moTpebe pelmiaBamba METOJOM JIMHEAPHOT Iporpamupama. lTakole, crpoBeneHa je
MocTaBKa mpo0JiemMa 3a CBaku JepuHUCAH 3a/1aTaK, OJHOCHO CIIPOBEIEHO j€ MOJICITHPAHE
npobiemMa 10 HHMBOA JIOTMUYKOT, OJHOCHO MaTeMaTH4kKor moxena. Konauno, narte cy
MaTeMaTHYKe IOCTAaBKE, pelle-a M MOCTONTHMAIHE aHAIN3e 3a7araka y HpOTrpaMCKOM
nakety JIuHA0. Y3 CBako pauyHapCKO pelieme 3a/aTKa J1aTo je U TyMayeme J00HjeHUX
pemiema y3 NOTPeOHN MHHUMAIHM KOMEHTAp pellea WM pe3ysiTara MOCTONTHMAIHE
aHanuse.

AyTopu ce 3axBaJbyjy CBHMa KOjU Cy IONPHUHENH H3Paqd OBOT MPAKTHKyMa, a
NOCeOHO peleH3eHTHMA, LeleHNM npodecopunama ap Otunuju Cemnak u ap Jbusbanu
Hpuauh Ha momohu 1 KOHCTPYKTUBHO] perieH3uju, kao 1 Henany Bykenuhy 3a Texanuko

ypeheme.

Aytopu
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1 MPEKHO IINTAHUPAILE

1.1 Ilojam u MeTO€e MPEKHOT IIAHMPAKA

Kpajem nexeceTnx roauHa 1BaieceTor BeKa pa3BUO ce HU3 HOBUX METOJIa IUIAaHHWpamka Koje ce
3aCHUBAjJy Ha NMpUMEHHU anreOpe, Teopuje rpadoBa U MaTeMaTHUKe craructuke. OBe MeToze
jemauMm uMmeHoMm HazuBajy ce TEXHUKA MPEXHOI' TIJNTAHUPAIA. Ilpennoct oBux
METOa Y OJHOCY Ha JOTajalllibe je y ToMe IuTo omoryhaBajy pa3aBajame aHajIu3e
CTPYKTYpe U aHAJIU3€e BpeMeHa.

AHaJu3a CTPYKTYPe 3HAYM yCIOCTaBJbamke JOTUYHOT pefociena u Mel)ycoOHMX 3aBUCHOCTH
MOjeIMHUX aKTUBHOCTH TPH peanu3anuju oapeheHor mpojexra, wid OWIO KOje IMOCIOBHE
AKTUBHOCTH.

AHaju3a BpeMeHa TojApa3yMeBa oJipehuBame BPEMEHCKHX MapaMerapa Ha 0a3W KOjuX ce
MOXK€E KOHTPOJHMCATH BPEMEHCKa pealu3alija IpojeKTa U YIpaBbaTh U PYKOBOIUTH
NPOJEKTOM y LWJbY OJApKaBaka YrOBOPEHHWX PpOKOBAa. AHaln3a BpeMeHa IOJpa3ymMeBa U
onpehuBame BpeMeHa Tpajarma CBUX aKTUBHOCTH KOj€ Cy MpeBul)eHe MpojeKToM.

TexHuKa MpeKHOT TUTaHHpamka 0a3upa ce Ha 1B OCHOBHE METOJIC U3 KOJHX CE Pa3BUJIO BHUIIIE
JeceThHa MOTU(DUKOBAHUX METOIa M TeXHHKA. OCHOBHE METOIe MPEXKHOT ILIAHUPAkA CY:

— CPM (Critical Path Method) niim Metoa KpuTHYHOT TTyTa U

— PERT (Program Evalution and Review Technique) i Meton orieHe u peBu3suje
MPOjeKTa.

CPM wmetona npBu myT je npumemena 1957. romuHe. OCHOBHE TIOCTaBKE OBE METOjIE
noctaBuiu cy Kelley u Walker. MeTona KpuTHYHOT TTyTa MOKE C€ KOPUCTHUTH OHJA Kaja Cy
no3Hara (HOpMHUpaHa) BpEMEHa Tpajarka M0jeIMHUX aKTUBHOCTH Y MPOjEeKTY. 3a pasiuKy OJ
CPM, kon PERT wMerone Bpeme Tpajama IMOjEIMHUX aKTUBHOCTH HHJE€ a Priori MO3HATO.
Heno3naBame BpeMeHa Tpajamba aKTUBHOCTH Y HEKOM TPOjEKTy MPOU3IIa3U U3 HEMOTyhHOCTH
HOpMHpamka BpeMeHa (Ha IpUMeEp, KOJ MCTpaKMBauKuX mpojekara) tako aa PERT merona
omoryhaBa mnanupame ca onpehenum enementuma ciydajuoctu. Passoj PERT wmerone
3amoueo je 1958. rogune.

TexHUKe MpEXHOT IJIaHWpamka 3HA4ajHO Cy MOOOJbIIae Mpolec peanusaluje mpojekara u
noBehasie epUKaCHOCT HUXOBHM yrpaBibambeM. OHe ce 0a3upajy Ha MPEXHUM MOJeIruMa
(MpeXHUM JujarpamMumMa). MpexHH MOJENIM KOPUCTE CE 3a aHaJIU3y CTPYKTYpe U OJpa)xaBajy
penociesn W3BpIICHA MOjeANHIX aKTUBHOCTH. MpEXHH AWjarpaM HE caMo Ja MpPEeACTaBiba
MOTOJTHO CPEZCTBO 3a MPETJIeTHO MPeCTaB/bamke IIaHa, Beh U caM MpecTaB/ba MaTeMaTHIKH
MOZIeT, KOjHU ce MOXKE aHaJIM3MpaTd M Ha KOjeM Ce MOXKe EKCIHepHMMEHTHCAaTH. TexHHKa
MpEXHOTI' TUIaHUpamka oMoryhaBa ajanTHBHO YIPaBJbambe MPOLECOM pealu3aliije MpojeKTa.
Ona Ttakohe omoryhaBa ga ce mpe OTIOYME-AKka pean3allidje MpOjeKTa yode MpoOeMH U
carienajy KpUTUYHHM PaJoBH (aKTUBHOCTH) KOJH MOTY YTHULATH Ha KPajibd POK HM3BpLICHA
1eJIor mpojekTa (3aaarka). MpexHo miianupame o0e30el)yje nmpenusHe mporeHe TPOIIKOBa U
Ha Taj HauMH oMmoryhaBa KOHIIEHTpUCAHmE NaXKE HA KPUTHYHE AaKTUBHOCTU OJ KOjHUX, Y
OCHOBH, 3aBUCH CKpaheme, WM MPoAyKemhe POKOBa peanu3aluje, a THME U CMambemhe MIN
nosehame TPOIIKOBa pean3alyje NpojeKTa (3a1aTka).




1.2 EjaeMeHTH MPEKHOT JUjarpamMa

OCHOBY TeXHUKE MPEXHOTI IUIAaHHpama YUHU TpadUIKd MOJAET KOjU C€ Ha3HBa MPeXCHU
oujacpam. C MaTeMaTHYKOT aclieKTa MPEXHH aujarpaM je KoHayHu Tpad opHjeHTHCAH
crpenuuama. I'pad ce nepunumie kao ckyn tagaka 1, 2,. . ., 1,j, ... ,nu ayxu (i, j) xKoje
MoBe3yjy Heke mapoBe Tavyaka. J{yx "1 ,j" uma moderak y Tauku "i " v 3aBpuierak y tTauku "j".

MpexHu aujarpaMm je rpaduykd MOAeNn KOjuM ce mpeactaBiba onpehenu mpojexart. Ilox
II0jMOM IIPOjeKTa y OBOM CMHCIIy MOApa3syMeBa Ce IEIMHA TeXHHYKUX, OPTaHU3alMOHUX U
EKOHOMCKHX Mepa Koje Tpeba CHpoBecTH Yy IWJbY pealu3allidje HEeKe WHBECTULH]E,
IPOM3BOIHOT 3a/1aTKa, MM HEKE JPYyTre MOCIOBHE aKTUBHOCTH.

AKTHBHOCT j€ €JIeMEHT MPEXXHOT JMjarpama Koju MOXe MPeCTaBIbaTH:

1. Oppebheny erany paaHor mpoueca y OKBUpY peayin3aliije IpojeKkTa Koja 3axTeBa
YTpOIIIaK BpeMEHa U CPECTaBa;

2. Yekame y mpolieCcy peanu3alije mpojeKTa, Mpyu 4eMy Ce 3aXTeBa CaMO YTPOIIaK
BpPEMCHA;

3. 3aBucHocT u3Mmehy nojenMHUX pajHUX MpoIieca, Koja cama 1o ceOu He 3aXTeBa HU
YTpOILIaK BpeMeHa, HU YTPOIaK cpeacTaBa (T3B. "(PUKTHUBHA aKTUBHOCT").

AKTHUBHOCT c€ Ha MPEXKHOM JHjarpamy HpHKa3yje OpHjeHTHCAHUM AyXKuma (i-j). OUKTUBHE
aKTUBHOCTH, KoOje Je(UHUINY TIOCTOjalbeé 3aBUCHOCTH U3Mel)y pealHuX aKTUBHOCTH,
MIPUKa3yjy c€ UCIIPEKUIAaHUM JIMHU]jaMa (qy>KMMa) Ha MPEXKHOM JIjarpamy.

Horabhaj je npyru enemeHaT MpEXHOT AMjarpama, KOjU O3HauyaBa TPEHYTAaK IOYETKa WIIU
3aBpIIETKA jeJHE WM BHINEC AaKTHBHOCTH, WJIM IEJOr Tpojekta. Ha MpexHoM aujarpamy
norabhaju ce npukasyjy Taukama (Kpyxxuhuma):
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[Toyetnu norahaj AxTuBHOCT (i,]) 3aBpirHu orahaj

1.3 TIlpouec KOHCTPYKIMje MPeKHOT JHjarpamMa

MpexHu aujarpaM, kao rpapuuku Mojen onpeheHor MpojeKkTa, cacTaBjba ce Ha OCHOBY
JIOTUYKOT pefociiea U MelycOOHWX 3aBHUCHOCTHM  TOJEIMHHUX AaKTUBHOCTH Koje Tpeda
U3BPILUTH Y OKBHPY peanu3aiyje npojexra. [loctynak u3paae MpexXHOT Aujarpama CripoBOAN
ce y cneaehum kopanuma:




Jlebunucame mpojekTa (u3paga o0jeKkTa, peanusanrja MOTPeOHUX MPOU3BOIHHX
AKTUBHOCTH y HEKOM OTIEPAaTUBHOM IEPHOJY, CPOBOleHmhe HEKE TOCIOBHE aKIHje
U CI1.).

JHedunucame cBUX pagHHUX MpOIEca U YCIOBa MOTPEOHUX 32 YKYIIHY peallu3alujy
MPOjeKTa.

PactraBpame ClnoXkeHUX pagHuX mponeca Ha CaCTaBHC CICMCHTC, MPOCTC WA
XOMOT'€HE aKTHUBHOCTH.

JleprHucame HEONXOTHUX YeKama M 3aBUCHOCTH M3Mel)y MOjeIMHUX XOMOT'€HUX
aKTHBHOCTH.

CacraBJbame JINCTEC XOMOI'CHUX aKTHUBHOCTH Ha OCHOBY BpCMCHCKOT peaocCiicaa.

[ToBe3nBame XOMOTEHMX AaKTUBHOCTH Ha OCHOBY JIOTHYKOT M BPEMEHCKOT
penociena 1 KOHCTPYKIIHja MPEXHOT Jujarpama.

[Ipu camoj u3paam MpexHOT aujarpama (Mpeke) HEOMXOIHO je MpUapkaBaTu ce oapehennx
TE€OMETPHjCKUX U TEXHOJIOIIKHX IpaBUIa.

I'eoMeTpujcka npaBuja MPEXHOT AHjarpama cy:

1.

Mpexa npencraBba MelycoOHO moBe3aHu cucteM. CBaka aKkTUBHOCT U CBaKd
norahaj Ha MpPEKHOM JHjarpaMy Mopajy OWTH IMOBE3aHU ca OCTaIMM jforahajuma u
AKTUBHOCTHMA Y OKBHPY MPOjEeKTa.

Mpeka uMa KOHauHy AUMEH3H]y. MpeXHH AujarpaM je cacTaB/beH OJ] KOHAYHOT
Opoja MelycobHO noBe3aHux norahaja 1 akTUBHOCTU. Mpexka UMa CBOj MIOYETHH U
3aBpIIHM Aorahaj, KOju Mpe/CTaB/bhajy MOYETaK M 3aBPIIETaK MPOjeKTa, OJHOCHO
MOYETaK MPBUX aKTUBHOCTU M 3aBPIIETAK MOCICIHUX aKTUBHOCTH Y pPeallu3aluju
MPOjeKTa.

Mpexka je nuHamudHa U ycMmepeHa. CBaka aKTHBHOCT jeé yCMepeHa IMpaBleM
OpH]JEHTHCAHE IY>)KH M YBEK C€ KaCHHja aKTUBHOCT HaJI0BE3Yyje Ha MPETXOIHY.

Mpexa mMopa 6utu 6e3 mersbe. AKTUBHOCTH KOje IoJlaze M3 HeKor jgorabaja He
MOTY TIOHOBO JIa CTUTHY y TOJIa3HM Jorahaj.

OpujeHTrHCcane AyXd KOje IMpe/CTaBibajy aKTUBHOCTH HAa MpPEXHOM AMjarpamy
MOTY JIa C€ CEKY.

Cam 001MK Mpexe M Jy)KHHA MOJEJUHHMX MY)KM Ha MPEXKHOM Jujarpamy HUCY
OWTHU, HUTU Cy TMPOMOPUHOHATHHU Tpajarby TOjeIMHHX aKTMBHOCTH. BakHO je
caMo IOIITOBAaKkE PEOCiIe1a AKTUBHOCTH.

TexHos01IKAa NPaBUJIA MPEKHOT TUTAHUpaka Cy:

1.

CMmep crTpenmuia KojuMa Cy O3HadeHE AYXH KOje MpPeICTaBsbajy AaKTHBHOCTHU
OPHJEHTHCAH j€ C JIeBa Ha JIECHO.

CBaka akTMBHOCT MOpa IIOYETH U 3aBPIIUTHU ce forahajem.

[TojenuHe akTUBHOCTH MOTY IOYETH Y TOKY Tpajama JApyre akTUBHOCTH.




Ha npumep, y ToKy Tpajama XoMoreHe akTUBHOCTH "A" Tpeba na 3anmouny akTuBHOCTH "B" 1
IICII.
A D

O ‘O ‘O
s () ¢ O

To ce Ha MpeXHOM JAHjarpamMmy IpecTaB/ba TAKO LITO CE XOMOreHa akKTUBHOCT "A'" moaenu Ha
BUIIIE aKTUBHOCTH:

O—’O\g’%O—’O

npu uemy je A = Al + A2 + A3.

4. AKo je moyeTak jeJHE WJIM BHUIIE aKTHBHOCTU YCJOBJbEH 3aBPILIETKOM HEKHX
NPETXOJHUX AKTUBHOCTH, NMPH 4YeMy C€ FHHXOB 3aBpIIETaK HE MOXKE CBECTH Ha
jenan noralaj, HEONIXOIHO j€ YBECTH (PUKTHBHE aKTUBHOCTH:

ITPUMEP 1: AxtuHoct "C" MOe 3alo4eTH TE€K IOLITO Cy 3aBpLIEHE aKTUBHOCTH "A" u
"BU.
A ~ C
O O ()
4 X
|

B D
O '@ '®

VY oBoMm ciyuajy "X" je pUKTHBHA aKTUBHOCT Koja mokasyje nga aktuBHocT "C" He MoOxe
y4ajy J ] M|
3aroYeTH Ipe Hero IITO je OKOHYaHa akTUBHOCT "B".

INPUMEP 2: AxtuBHoct "D" He MOXe 3all04eTH IpPEe HEro IITO Cy 3aBpUIEHE aKTUBHOCTHU
HAH u
"B".




VY oBoMm ciyyajy pukTHBHA aKTUBHOCT "X'" MOKa3yje 3aBUCHOCT MMoveTKa akTuBHocTH "D" of
3aBpLIETKA akTUBHOCTH "A".

A C

O >

O

IIPUMEP 3: Axtusnoct "B" mMoxe na moyHe HakoH onpelheHor Tpajama akTUBHOCTH "A",
aJM ce camo Jieo akTUBHOCTH "B" MOXe ofBHjaTH TapaliesTHO ca JeJIOM aKTHBHOCTH "A'", 10K
je Ipyru 1eo akTUBHOCTH "B" ycioBIbeH 3aBpiIeTkoM akTUBHOCTH "A'".

O0e aKTUBHOCTH Y OBOM CJIy4ajy C€ JIeJie Ha CETMEHTE:

A=Al+A2
B=Bl1+B2
: Al A2 Q

WKTUBHA aKTUBHOCT [I0Ka3yj BHCHOCT IIOYE€TKAa aKTUBHOCTHU II 3aBPLIETK
D aa ocTt "X" moka3syje 3aBHCHOCT MIOYETKaA a octu "B2" on 3a eTKa
akTuBHOCTH "A2".

5. AKO JIBe WJIM BHIIIE aKTUBHOCTHU IMOYUEY M 3aBPIIaBajy ce y UCTOM forahajy, oHaa
je muxoa uaeHTu(ukanuja Heonpehena. Y tom ciydajy morpeOHO je yBolheme
(GUKTHBHE aKTUBHOCTH, KaKO OM ce MOTJie TayHO Je(UHUCATH CBE aKTUBHOCTH.

IMPUMEP 4: U3 norahaja "i" nmonaze akruBHocTH "B" 1 "C" u 3aBpmaBajy ce y gorahajy "j".
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AxtuBHocT "B" 1 "C" cy Heonpehene jep umajy UCTH MOYETHHU W 3aBpIIHM Aorahaj (A=1-] u
C =i-j). 3aro ce yBoau pukruBHa akTrBHOCT "X", ma je caga: B =1i-j; C = K-

A

\ 4

1.4 Merox kpuruunor myta (CPM)

MpexHu aujarpaMm je rpauukd Mojen IulaHa peanuzanyje mnpojekra. OH Ha
JeIMHCTBEHH HA4yWH TOKa3zyje MehjycoOHy MOBE3aHOCT M 3aBHUCHOCT CBHX aKTUBHOCTH M
norahaja oxpehenor mpojexta. Hu3z mel)ycoOHO moOBe3aHMX aKTHBHOCTH, KOJA KOJUX je
3aBpmIHM joral)aj mpeTxoJHe aKTHMBHOCTH HCTOBPEMEHO IOYETaK HapeaHe AaKTUBHOCTH, a
IPOTEXkKE Cce OJ] IOYETHOT JI0 3aBPIIHOT joralaja mpojeKkTa, Ha3uBa ce MyTeM.

Kputuunu myrt je HH3 MehycoOHO mMoOBe3aHWUX aKTHBHOCTH KOj€ CE€ TPOTEeXKY Hu3Mehy
MOYETHOT W 3aBpIIHOT jaorahaja mpojekTa U UMajy CyMapHO Hajayxe Bpeme Tpajama. OH je
Haj3HAYaJHUJU TIYT y HEKOM MIPOJEKTy, jep OJ HEroBe peaju3allHje 3aBUCH U pealn3alija
NPOjeKTa y LEIUHHU.

Kputnunu myt ce m3paxkaBa ofpeheHMM BpPEeMEHCKHMM jequHMIAMa. Jly)kWuHa KpUTHYHOT
nyTa, OJHOCHO H-ETOBO Tpajalkbeé HUCTOBpeMeHO jaepuHuiie Hajkpahe wmoryhe Tpajame
peanu3aimje mpojeKTa.

Kputnunu nyr onpelyje ce momohy Tpumanrynapue (Tpoyriacte) matpuie. CacraBibame
MpPEXHOT JjarpaMa W W3padyyHaBamke€ KPUTUYHOT TyTa Omhe wmiycTpoBaHO Ha cienehem

npumMepy:

3a jemny ¢apmy KpaBa Tpeba H3TpaauTH OOjeKaT 3a MalIMHCKY MYXKY ca MPUPYYHOM
MIIEKapoM 3a TpHjem,xiahele W 4YyBame MJeKa J0 UCIOpyKe, ca mparehuM caHUTapHUM
YBOPOM.

Ha ocHoOBy aHanu3e u mporeHe MOTpeOHUX pajoBa HA peaau3allfj MPOjeKTa cacTaBJheHaA je
JJUCTA aKTUBHOCTH.
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JlucTa akTMHBHOCTH Ha pean3allijH MpojeKTa

O3nHaka Tpajame
AKTUBHOCTHU HasKB aKTHBHOCTH aAKTUBHOCTH

(Henmespa)

A VYpehewe rpaaunumimta 4

B HabaBka u npujem poGe 8

C N3pana Hocehnx GETOHCKUX CTYyOOBa 5

D W3pana noctospa 3a ctyboBe 5

E 3uaame MocToJha 3a CTYOOBE 5

F MoHTHpame MOHTAKHUX €JIeMeHaTa 3

MY3UIHIITA

G 3ugame MperpajHuX 3U10Ba MY3UITUIITA 5

H Pa3smernraj u yrpanma onpeme 6

i [TokpuBame KpoBa U YHYTpAIHHU PaJIOBU 6

J 3uname orpaje 4

K Nsrpaama nparehux o0OjekaTa 3

L 3aBpUIHU paJoOBU 4

Ha ocHOBY aHanm3e TEXHOJIOUIKOT ¥ JIOTHYKOT pefociesia pajoBa KOHCTPYHCAH j€ MPEXHHU
JjarpaM peanusanuje IpojeKTa:

Ha ocHOBY MpexHOT aujarpaMa Ha KOjeM Cy yIpTaHe U (PUKTHBHE aKTUBHOCTH, KOJ KOJUX je
BpeMEHCKO Tpajame ( cacraBjba c€ KOHAYHA JIMCTa AKTUBHOCTH Ha TIIPOjEKTy IpemMa
penocneny usBohema.
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Jlucra akTUBHOCTH TpeMa pesioceny u3Bohema

O3Haka akKTUBHOCTHU TPAJAIBE
Ioueruu 3aBpIIHH HA3UB AKTUBHOCTHU AKTUBHOCTU
norabaj norabaj (ti)
wiw "

1 2 A 4

1 3 C 5

1 4 B 8

2 3 D 5

2 4 E 5

2 5 G 5}

3 5 F 3

3 6 J 4

4 7 H 6

5 6 X 0

5 7 | 6

6 7 K 3

7 8 L 4

[To cacraBibamy KOHaYHE JTUCTE CBUX aKTUBHOCTH MPEeMa pelociiey M3Bohema cactaBiba ce
TpUAHTYJIapHA MAaTPUIIA, YUjUM CE€ PeIllaBambeM oJipel)yjy eIeMEeHTH aHalIu3e BpeMeHa, U TO:

— HajpaHUjH [MOYEIN aKTUBHOCTH, KOj€ TIOUHIbY U3 M0jeIMHUX aorahaja (ti(o) ),

— HajKaCHM]jU 3aBpILEIM aKTUBHOCTH, KOj€ CE 3aBpIlaBajy y 1oje- AMHUM Jorahajuma
(t9) u

— KpUTHYHH Jorahaju.

VY npBy KOJIOHY TpUaHTyJIapHE MaTpHIle YHOCE ce MOYeTHHU Jorahaju, a y IpBU pea MaTpulle
3aBpIIHU Jorahaju, mpemMa XpOHOJIOIIKOM PEAOoCIIey.

VY mnojenvHa mosba MaTpHUIle YHOCE C€ IMOJAIM O Tpajalby aKTUBHOCTH Koja je AeduHucaHa
MOYETHUM W 3aBPIIHUM jaorahajem.

VY mocneamy KOJOHY MaTpUlle YIUCY]y C€ HajpaHHjHU MOYEIH CBUX aKTUBHOCTH KOj€ IMoja3e
W3 MOjeIMHUX Jorahaja, a u3padyHaBajy ce Ha ciaefachu HauuH:

Hajpanuju noyerak cBUX aKkTUBHOCTH KOje IoJiaze u3 npBor gorahaja (aktuBHocTH 1-2, 1-3 u
1-4) Huje ycnoBJbEH MPETXOJHUM aKTUBHOCTHMA, T1a j€ ’bUXOB HajpaHuju moverak (.

Hajpanuju noverny akTHBHOCTH KOje MOYUbY y Apyrom norahajy (aktuBaoctu 2-3, 2-4 u 2-5)
YCJIOBJHEHU CY 3aBPIIETKOM aKTHBHOCTH KOj€ Ce€ 3aBpllaBajy y apyrom gorahajy (aKTHBHOCT
1-2 ca tpajamem on 4 Henesbe). To 3HAUM Ja aKTUBHOCTHU KOje MOYMIbY Y IpYyrom jaorahajy
MOTY 3aIl04YeTH Mociie 4 HeleJbe, OTHOCHO T10 3aBPIIETKY aKTUBHOCTH 1-2.
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Hajpanuju mouerak m3padyHaBa ce Tako IITO ce Mohe oJ peaa Koju o3HadaBa jaorahaj 3a Koju
ce H3payyHaBa HajpaHUjU TOYETAK AKTUBHOCTU KOj€ U3 era rmosaze. Y Tpeceky ca
JIMjaroHajIoM IMIOCMaTPAaHOT pejia MOCMaTpajy ce TOMykheHa IMoJba Y KOJIOHU H3HAJT TIPeceKa.

VY cnyuajy apyror gorahaja To je camo jeqHO mosbe 1-2, Koje je TOMyHEHO TpajameM Te
aKTUBHOCTH O 4 Helelbe.

Bpennoct y nomnymeHOM OJbY cabupa ce ca BpeAHOIINy HajpaHHjer MMOYeTKa peia KOMe TO
MoJke TIpUIaaa, ¥ lUXOB 30Mp Jaje BPEAHOCT HajpaHH]eT MmovyeTka y peay (morahajy) oa kojer
ce monuio. Y ciydajy Apyror gorahaja To je:

4+0=4

OBa BpeNHOCT ce ymHCyje y MOCNIeImkYy KOJIOHY APYror pela W MO HCTOM IOCTYIKY Ce
HacTaBJba M3pavyyHaBamE HajpaHHjer MoYeTKa akTUBHOCTH 3a cienehe gorahaje.

Tpuanrynapna matpuna

ITouetHu 3aBpurau norahaju (0)
porabaju | 1 | 2 | 3 |4 |5 |6 |7 |8]"'

1 4 5 8

2 5 5 5

3 3 4

4 6

5 0 6

6 3

7 4

8

52 AN

Hajpanuju moyerak aktuBHOCT U3 Tpeher norahaja nuspauynaga ce:

5+ 0 =5 (3a mosee marpuiie 1-3) u 5 + 4 = 9 (3a mosbe marpuiie 2-3).

VY oBoM crnydajy, Kajga y HEKO] KOJIOHH MMa BHIIIE MTONMYyHEHUX IM0Jba, 32 CBAKO IMOJhe cabupa
ce Tpajame T€ aKTUBHOCTH Ca HajpaHMUjUM IOYETKOM M3 pella KojeM IMoJbe npumaja. Beha
BpeaHocT (y OBOM ciyuajy 9) mpeicTaBjba HajpaHUjU TMOYETAK 3a aKTMBHOCTH W3 Tpeher
norabaja, 1 oHa ce ynucyje Ha Kpaj Tpeher pena.

Ha uctu HauuH u3padyHaBajy ce BpPEJHOCTU HajpaHUJUX MOYETaKa aKTUBHOCTH U y OCTaJIUM
penoBuMa.
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VY mocnenwmeM peay MaTpuile YIUCY]y ¢€ HajKacHHJHU 3aBPIICIM CBUX aKTUBHOCTH KOj€ ce
3aBpmiaBajy y mnojenuHuM pgorahajuma. Kopx wu3padyHaBama BpEIHOCTH HajKaCHUJUX
3aBpIIIeTaKa Moja3u ce O Mmocaeamer qorahaja.

VY mocnenme MoJjbe MOCIEAHET pefa MpEenucyje ce BPEAHOCT IMOCIEAEr M0Jba MOCIEIHhe
KOJIOHE(HajpaHUjH MOYETaK aKTUBHOCTH KoOje OM mouMmalie y mocieameM aorahajy). [lomro
U3 3aBpLIHOT foralaja He MoJa3u HU jeJJHa aKTUBHOCT, OH Yj€IHO IpEICTaB/ba U HAjKaCHU)H
3aBpIIIETaK CBUX aKTHBHOCTH KOje Ce€ 3aBpIIaBajy y oBoMm jgorahajy. HajkacHuju 3aBprierak
aKTUBHOCTH KOj€ C€ 3aBpIlIaBajy y ceaMoM joralhajy m3pauyHaBa ce Tako IITO CE€ MOCMaTpa
cenmu pen. Kon momymeHHX 1oJba y CEIMOM pely, Of HajKaCHHjeT 3aBpIIETKA y MOCIEAmBEM
peny KOJOHE Yy KO0jOj ce Haja3H IyHO TOJbe OJy3uMa Ce€ BPEIHOCT y TOM MOJbY (Tpajame
aKTHBHOCTH). Y OBOM CiIy4ajy To je: 22 - 4 = 18. OBa BpeAHOCT YIHUCYje Ce€ y MOCIEAHE T0JhE
ceMe KOJIOHE.

OBakaB MMOCTyMaK HacTaBJba Cce JI0 MPBOT forahaja y KojeM HajKacCHUjH 3aBpIIETaK MOpa OUTH
jeAHaK HyJaH. YKOJIUKO MMa BHIIE MOMYHEHUX M0Jba Y HEKOM pefy, U3paduyHaBa ce pa3jvka
3a CBa 1M0Jba M YIIHCYj€ C€ HajMama BPEAHOCT Ao0ujeHe pasznuke. Ha mpumep, y merom peny
Cy JBa IIOMMyHkCHA I0Jba:

5-6 = 0, ogHoCHO 5-7 = 6.

VY oBOM ciy4ajy HajKaCHHjH 3aBpIIeTaK aKTUBHOCTH KOj€ Ce 3aBplIaBajy y NeToM jaorahajy je
12, jep:

15-0=15, u 18-6=12.

Ha oBaj HaunH nonymweHa TpUaHTyJapHa MaTpHIIa je:

1 4 5 8 0
2 5 5 5 4
3 3 4 9
4 6 9
5 0 6 12
6 3 13
7 4 18
8 22

D 0 4 9 12 12 15 18 22

() 0 4 9 9 12 13 18 22

0-¢9 0 0 0 3 0 2 0 0
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Haxkon mTo cy u3pauyHaTH HajpaHUju TOYELM ¥ HajKAaCHUJU 3aBPILICIH, TIOJAlX O HAjpaHUjUM
rmovenrMa ce TMPENuCyjy HCIOJ] HajKaCHUJUX 3aBpIIETaka M TPAKHU CE HUXOBA pPA3JIHKa.
Horahaju ko KojuX je oBa pa3jMKa jefHaKa HyJH cy gorahaju Koju ce Hajla3e Ha KPUTUYHOM
MyTy W Ha3WBajy c€ KpUTHYHHU norahaju. YoBoM npumepy KputuuHu norahaju cy 1, 2, 3,5, 7
us.

VY cnenehem Kopaky mojaiy o HajpaHUjUM MTOYEIIMa U HajKaCHUJUM 3aBpIICIMa T10jeTMHIX
AKTUBHOCTH TMPEMUCY]y CE Y JIUCTYy aKTHBHOCTU. KpUTHYHE aKTUBHOCTU M3padyyHaBajy ce Ha
OCHOBY YKYHHe 8PeMEHCKe pe3epeée KOja ce M3padyHaBa Kao pasiuka m3Mmel)y HajkacHUjer
3aBpIIETKa, HajpaHU]jeT MOYETKA U TPajarba aKTUBHOCTH, OJJHOCHO:

1 0
R =t{D (0

AKTHBHOCTM KOJ KOJUX je YKyIHa BpEMEHCKa pe3epBa jelHaKa HYJIHM Cy KpUTHYHE
aKTHUBHOCTH, OTHOCHO TO Cy aKTHBHOCTH KOj€ c€ Hajla3e Ha KpUTUYHOM ITyTY, WIIM KPUTHIYHUM
NyTEeBUMa, jep MOKe OUTH BHIIIE OJ1 JEHOT MyTa ca MAaKCUMAJIHUM TPajabEM.

N3 tabene ce MOKe BHJETH Jla Cy KPUTHYHE aKTUBHOCTH (AaKTUBHOCTH KOJI KOJUX j€ YKyITHa
BpEeMEHCKa pe3epBa Hyna): 1-2, 2-3, 3-5, 5-7 u 7-8.

CnajameM OBUX KPUTHYHHX aKTHBHOCTH J00Wja ce KpUTHYHHM MyT. Jly’)KUHA KPUTHYHOT IyTa
y oBOM mipuMepy je: 4+ 5+ 3 + 6 + 4 =22 Henesbe.

To 3HauM &1a HaBeJIEHU TMPOjeKaT MOKe OWTH 3aBpIleH 3a 22 Henesbe. [Ipu Tome, 3aBprieTak
mpojeKTa O POKY y TPBOM peay 3aBHCH OJf OJlarOBpeMeHe peaiu3alije KPUTUIHUX
AKTHBHOCTH. AKTHBHOCTH KOj€ C€ HE Hajla3e Ha KPUTUYHOM ITyTy MOTY ce y ojapelheHoj Mmepu
MPOJIOHTHPATH, a Ja TO HE YTUYE Ha YKYIIHO BpeMe Tpajama MmpojekTta. Jpyrum pednma,
aKTHBHOCTH KOj€ C€ HE Halla3e Ha KPUTUYHOM ITyTy UMa]y ojapeleHe BpeMeHCKe pe3epBe.

O3snaka I-j tij ti( 0) tgl) RiLjJ
12 4 0 4 0
13 5 0 9 4
14 8 0 12 4
23 5 4 9 0
2 4 5 4 12 3
25 5) 4 12 3
35 3 9 12 0
36 4 9 15 2
47 6 9 18 3
56 0 12 15 3
57 6 12 18 0
67 3 13 18 2
78 4 18 22 0
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1.5 Bpemencke pe3epBe

3a aHanM3y BpPEMEHA, OJHOCHO 32 W3PAYyHABAKE BPEMEHCKHMX PE3EPBH  I10jEIMHHUX
AKTHBHOCTH KOj€ Ce HE Halla3e Ha KPUTHYHOM IyTy, OUTHO je MO3HABATH TOPEN Hajpanujez
nouemka (t(?) wn najkacnujez 3aspuiemxa (t(jl)) KOju ce Jjo0ujajy peliaBameM

TPUAHTYyJApHE MAaTPUILIE U HAjKACHUjU nOYemax (ti(Z)) U Hajpanuju 3aepuiemax (t§0))

l'IOj CANHUX aKTUBHOCTH.

HajkacHuju moyerak o3HauaBa BpeMe KaJia HajKacHUje MOXe Jla 3a1I0YHe HEeKa aKTUBHOCT, a
Ja He OyJe YrpoXeHO BpeMe HajKaCHHjer MouyeTKa HapeaHEe aKTHBHOCTH, OJJHOCHO Tpajame
npojekTa y 1nenuHu. HajkacHUju modeTak ce M3pauyHaBa Kao pasnuka u3mely HajkacHujer
3aBpIIETKA M Tpajarkha aKTUBHOCTH 1-j:

) )
t =t{D g

Hajpanuju 3aBpuierak HEKe aKTHBHOCTH IIOKa3yje BpeMe Kaja HeKa aKTHBHOCT MOXKE
HajpaHuje na Oyne 3aBpuieHa.l3pauyHaBa ce kao 30Mp HajpaHUjer MOYETKAa M Tpajarba
AKTHUBHOCTH 1-]:

0 0
e

Csaka aktuBHOCT (i-j) umje je BpeMe Tpajama Kpahe o7 BEHOr MaKCMMAaJIHO JI03BOJHECHOT
BpeMeHa Tpajama (paszivka u3Mel)y HajKaCHHUjer 3aBpIIeTKa U HajpaHHjer MoYeTKa, OJHOCHO:

t(j]) - ti(o) uMa onpel)eHy BpeMeHCKyY pe3epBy.

Bpemencka pesepBa ciyku 3a aHAJIM3y BpeMEHa U JUPEKTHO MOKa3yje 3a KOJIMKO BpeMeHa ce
MOYKE OJJIOKHMTH MOYETaK WM 3aBPIICTAK MOjeIUHUX aKTHMBHOCTH, a Ja Ce HE YIPO3H BpeMe
3aBpIIETKa MPOjeKTa y HEeMUHH. Y 3aBHCHOCTH OJf TOTa y KaKBOM j€ OJHOCY IOcMaTpaHa
AaKTUBHOCT NpeMa aKTUBHOCTHMA KOj€ jOj HETOCPEIHO MPETXO0E, OJHOCHO KOje HEMOCPETHO
cliesie MOXKe ce UICHTH(UKOBATH TPU BPCTE BPEMEHCKHX PE3EPBH:

1. Ykynna BpeMeHcKa pe3epBa ( Ri‘j*)
2. Ci10001Ha BpeMeHCKa pe3epBa ( R”s)

3. He3aBucHa BpeMeHcKa pe3epBa ( RiT).

YkynHa BpeMeHCKa pe3epBa je pasinka u3Mel)y MakCMMaIHO pacmo- JOXXHBOT BpeMeHa 3a
U3BpILIECHE HEKE aKTUBHOCTH U BPEMEHA Tpajama Te akTHUBHOCTH. OHa MOKa3yje 3a KOJIHKO je
Kpahe BpeMe Tpajamba aKTMBHOCTH KOj€ HHCY Ha KPUTUYHOM MYTY, a CIajajy JBa KpUTHYHA
norabaja.

CJs0001Ha BpeMeHCKa pe3epBa IMOCTOJU caMO Kaja ce y 3aBpIIHM jorahaj CTUYy JBE WU
Bumie akTuBHOCTH. OHa MOKa3yje 3a KOJIMKO BpeMeHa je Moryhe momMepuTd poK HajpaHHjer
MOYETKa aKTHBHOCTH KOj€ HHCY Ha KPHUTHYHOM ITyTy, a Jia C€ TUME HE YIrpo3e HajpaHuju
nouely HapeaHNX akTUBHOCTH. Clio00JHa BpEMEHCKa pe3epBa ce U3padyHaBa TaKo IITO CE O
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HajBehe BpenHOCTH HajpaHMjer 3aBpIIETKA (t§0)) CBUX aKTHUBHOCTH KOj€ C€ 3aBpLIaBajy y

norahajy "j" omy3My BUXOBHU HajpaHU]U TTOYCIIH (ti(O)) ¥ BHXOBO Tpajame ( tjj ).

0 0
RS =ty ~ 117 1

J

He3aBucHa BpeMeHCKa pe3epBa IMoKasyje 3a KOJUKO BpeMEeHa ce MOYKE TPOIYKUTH Tpajarme
aKTUBHOCTH, padyHajyhu o] HCHOI HajKacHUjer IOYeTKa, a Ja ce He Yrpo3u Bpeme
HajpaHUjer 3aBpIIeTKa Te akTUBHOCTH. Kox M3pauyHaBama HE3aBHCHE BPEMEHCKE pe3epne (

"nn
|

Ri?) y3uMajy ce y 003Mp cBe aKTMBHOCTHM KOj€ TOJa3e U3 ModeTHor jorabaja U CBE

aKTUBHOCTH Koje ce cTthuy y 3aBpmHH gorahaj "j". Ox Hajehe BpeaHOCTH HajpaHHUjer
3aBpIICTKA (t(jO)) Oly3uMajy C€ HajMama BPEIHOCT HajKacHMjer mnodetka ({2 )cBuX

aKTHBHOCTH Koje nounmy y gorahajy "I" u Tpajame mocMarpaHe akTHBHOCTH (tj).

0
R] — (0

)
e ~ iy ~ ti

i(min) —

[Topen HaBeneHUX BPEMEHCKHX PE3EPBH KOje Ce OJHOCE Ha aKTHBHOCTH, MOCTOJU U YCIIOBHA
BpPEMEHCKa pe3epBa Koja ce OAHOCH Ha Jorahaje M o 3Hayaja je KOJ IOBE3MBama BUIIE
MpPEXHHX JTHjarpama.

N3pauynaBame yKymHe, cI000IHE W HE3aBHCHE BPEMEHCKE pe3epBe nato je y cienehoj
Tabenu:

O3Haka N IToueTrak 3aBpuieraxk BpemeHncke peszepse
| j ij ti( 0) ti( ¥)) t(j 0) t(jJ) Fﬁljj Ri? Ri?
1 2 4 0 0 4 4 0K 0 0
1 3 S) 0 4 (0) 5(9) 9 4 4 4
1 4 8 0 4(0) 8(9) 12 4 1 1
2 3 S) 4 4 9 9 0K 0 0
2 4 5 4 7 (4) 9 12 3 0 0
2 5 5 4 7 (4) 9(12) 12 3 3 3
3 5 3 9 9 12 12 0K 0 0
3 6 4 9 11 (9) 13 15 2 0 0
4 7 6 9 12 15 (18) 18 3 3 0
5 6 0 12 15 (12) 12 (13) 15 3 1 1
5) 7 6 12 12 18 18 0K 0 0
6 7 3 13 15 16 (18) 18 2 2 0
7 8 4 18 18 22 22 0K 0 0
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1.6 3nauaj Mpe:XHOT IMjarpamMa y NpaKkcH

OnpehuBame KpUTUYHOT IMyTa oMoryhaBa Ja ce MpU peaau3aluju MPOojeKTa MPUOPUTETHO
BOJIM payyHa O PeJaTUBHO MajoM Opojy aKTUBHOCTH KOje ce Haja3e Ha KPUTUYHOM IIYTY, jep
0/ BHUXOBE OJaroBpeMeHe peanu3alldje 3aBUCH OJaroBpeMeHa peanu3aluja MpojeKTa y
LEJTUHH.

OBO je HapOYMTO 3HAYAJHO KOJI BEIWKHX IpOjeKara, IJie WMa BHUIIE CTOTHHA WM XWJbaJla
akTUBHOCTH. KpuTHuHM IyT 3Ha4ajHO OJlakiIaBa rpaheme peaausalyje mpojeKTa.

C apyre cTpaHe, BpeMEHCKE pe3epBe yKa3yjy Ha TO KOJIHMKO "Bakyyma', OJTHOCHO BPEMEHCKOT
IPOCTOpa MOCTOjH 32 KallkhEeHhe pean3alije MojeIMHIX aKTHBHOCTH KOje ce He Hajasze Ha
KPUTUYHOM IIYTY.

Kputnunm myt je 3Ha4yajaH M y CiIy4ajeBUMa KaJa c€ JKEeIM CKPaTUTH YKYIIHO BpeMe
peanuzanmje mpojekta. Ckpaheme BpeMeHa pojeKTa MOXKe ce MOCTUNH jeuHO CKpahuBameM
Tpajama MOjeAMHUX aKTUBHOCTU Ha KpUTUYHOM myTy. [Ipu Tome, ykymHO ckpaheme mpojexTa
HE Mopa OWTH jeqHAaKO CKpahemy BpeMeHa HEKe KPUTHYHE aKTHBHOCTH, jeép OBO CKpaheme
MOY€E U3a3BaTH MIPOMEHY KPUTUUHOT ITyTa.

CkpahuBame BpeMeHa Tpajarkba aKTUBHOCTH KOj€ HHCY Ha KPUTHYHOM IyTy HEMa YTHIIaja Ha
ckpaheme YKyIMHOT BpeMEHa Tpajama MpojekTa, Beh ce TuMme camo moBehaBajy HHXOBE
YKYITHE BpEMEHCKE pe3epBe.

[Mocnenuna ckpahema BpemMeHa Tpajamba KPUTHMYHHX AaKTHBHOCTH Ha BpeMme H3Bohema
npojekta Owhe wmimyctpoBana Ha uctoM mnpumepy. Ca ckpahemeM Tpajama KPUTHUYHUX
aKTUBHOCTH 2-3 ca 5 Ha 3 Henesbe U 5-7 ca 6 Ha YeTUPHU HEAeIbEe, OAHOCHO KPUTHUUHOT ITyTa
3a YKymHO 4 HeneJbe, 3a OYCKHMBATH je Ja he ce YKYIHO BpeMe peaiu3allfje IMpojeKTa
CKpaTUTH ca 22 Ha 18 Heznespa.

VYHolIeHheM H3MEHA Tpajaba HABEACHMX aKTHBHOCTH y TPHAHTYJIAPHY MaTpHIly J00uja ce
cienehe:
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1 2 3 4 5 6 7 8 1@

1 4 5 8 0
2 3 5 5 4
3 3 4 7
4 6 9
5 0 4 10
6 3 11
7 4 15
8 19

Bpeme Tpajama npojexta cMameHo je Ha 19 Henespa. [Ipomenunu cy ce kputuunu gorahaju y
OJIHOCY Ha MPBOOWTHH CIy4aj, ¥ caaa cy To norahaju 1,2, 4, 7 u 8.

OuurnenHo, cMamelke Tpajarkba MpojekTa Ha 18 Hemespa je M30cTasio 300T TOra IITO je
IPOMEH-EH KPUTHYHU YT, KOju je cana 1-2, 2-4, 4-7, 7-8 mTo ce BUAU U3 HapenHe Tabene:

I O3nHaka i " ti( 0) ne) a‘f
1 2 4 0 4 0K
1 3 5 0 8 3
1 4 8 0 9 1
2 3 3 4 8 1
2 4 5 4 9 0K
2 5 5 4 11

3 5 3 7 11

3 6 4 7 12 1
4 7 6 9 15 0K
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O
I 3HAKa i t ti( 0) tg 1) Riljl
5 6 0 10 12 2
5 7 4 10 15 1
6 7 3 11 15 2
7 8 4 15 19 OK

AKo OM ce y HapeIHOM KOpaKy CKpaTHJIO Tpajamke KPUTHYHE aKTHB- HOCTH 2-4 ca 5 Ha 4
Henesbe 100MIIo Ou ce KeJbeHO Tpajame MpojekTa of 18 Hexesba.

VY oBoMm citydajy cBu gorahaju Ou OWIM KPUTHYHU, & KPUTUYHE aKTUBHOCTU Ouiie Ou:
1-2, 1-4, 2-3, 2-4, 3-5, 3-6, 4-7,5-7,6-7 u 7-8,

IITO 3HAYM J1a TIOCTOjU BHIIE KPUTHYHUX MyTEBA U TO:

I 1-2,2-3,3-5,5-7,7-8

I 1-2,2-3, 3-6, 6-7, 7-8

1 1-2,2-4,4-7,7-8

IV 1-4,4-7,7-8.

Tpajame cBakor o]l KpUTUYHUX ITyTEBA j€ UCTO U U3HOCHU 18 Hezesba.

CkpahuBameM Tpajarba KPUTUYHUX aKTUBHOCTH ToBehaBa ce Opoj KPUTHYHHUX IyTeBa, U
cMamyje Tpajalbe CBUX BPEMEHCKHX pe3epBH. Ha Taj HaumH mnpaheme H ylpaBibame
peaan3alyjoM MPojeKTa MOCTajy 3HATHO CIIOKEHUJU U TEXKH.
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[Ipumep 1:

VYTBpIUTH KPUTUYHE ITyTE€BE y IPUKA3aHOM MPEXXHOM JfjarpaMmy omMohy TpuaHryjaapHe
Mmatpuue. M3pauyHaru cino0oIHY U HE3aBHCHY BPEMEHCKY PE3epBY.

W3 mpuka3aHoTr MpEXHOT JUjarpaMa yHelIeHe Cy akTHBHOCTH Kao U Jy)KMHA IbHUXOBOT Tpajama

tij .

O3nHaka
i j L
1 2 30
1 3 32
1 4 36
2 5 24
3 4 40
3 5 20
4 5 30
4 6 36
5 6 42
5 7 42
5 8 58
6 7 54
6 8 45
6 9 48
7 9 57
8 9 66
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ITo cacraBspamy KOHaYHE JINCTE CBUX aKTHBHOCTH IIPEMa peaocieny n3Bolema cacTaBiba ce
TpUaHTyJIapHA MaTpUIla, YUJUM CE pelaBameM oipel)yjy eleMeHTH aHalu3e BpeMeHa, U TO:

— HajpaHHjH NMOYELH aKTUBHOCTH, KOj€ IOYUbY U3 M0jeAMHUX Aorahaja (ti(a) ),

— HAJKaCHM]jH 3aBpIICI aKTUBHOCTH, KOj€ C€ 3aBpIlIaBajy y MOjeIUHUM Jaorahajuma
GRL

— KpUTWUYHHU Aorahaju.

VY npBy KOJIOHY TpUAHTyJIapHE MaTpHIle YHOCE ce MOYeTHH Jorahaju, a y IpBU pea MaTpulle
3aBpIIHU Joralhaju, mpemMa XpOHOJIOIIKOM PEAOoCIIeTy.

VY mnojenvHa mosba MaTpHUIle YHOCE C€ IMOJAIM O Tpajalby aKTUBHOCTH Koja je AeduHucaHa
MOYETHHUM M 3aBPIIHUM jaorahajem.

1 2 3 4 5 6 7 8 9 t©

30 32 36

24

40 20

30 36

42 42 58

54 45 48

S7

8

66

9

{®

VY mocnenwky KOJIOHY MaTpHIle YIHCY]y C€ HajpaHU]U MOYEIH CBUX aKTUBHOCTH KOj€ MMOJIa3e

U3 MojeAnHux norahaja ti(o) , a U3pavyyHaBajy ce Ha cieaehu HauMH :

Hajpanuju moderak cBMX aKTUBHOCTH KOj€ MoJjia3e u3 mpBor aorahaja (aktTuBHOCTH 1-
2, 1-3 u 1-4) Huje yCIOBJBEH MPETXOJHUM AaKTHBHOCTHMA, Ma j€ HUXOB HAjpaHU]U
nouetaxk 0.

Hajpanuju modyerak akTHBHOCTH KOje MOYHIbY y Apyrom gorahajy (akTHBHOCTH 2-5)
YCIIOBJbEHU Cy 3aBpPIIETKOM aKTUBHOCTH KOj€ C€ 3aBplaBajy y ApyroMm nporahajy
(aktuBHOCT 1-2 ca TpajameM of 30 Henespa). To 3HaUM 1a aKTUBHOCTH KOj€ IOYHIY Yy
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npyrom moraljajy Mory 3amodeTd IMoclie TPHAeCeTe HeleJbe, OJHOCHO IO 3aBPIICTKY
AKTUBHOCTH 1-2.

e Hajpanuju nmouerak u3padyHaBa c€ TaKoO IITO Ce Mohe o1 pela Koju o3HadaBa jorahaj
3a KOjU CE€ M3padyHaBa HajpaHUjU TOYETAaK AKTHBHOCTH KOj€ W3 Hera mojiase. Y
MpEeceKy ca JWjaroHaJoM IIOCMATPaHOT pela IMOCMaTpajy ce MOMyHmeHa IoJba Y
KOJIOHH W3HAJ ITpeceKa.

e V ciyuajy apyror gorahaja To je camo jenHO moJbe 1-2, Koje je IOMyHEHO TPajarbeM
Te akTUBHOCTH o7 30 Hezesba.

Bpennoct y monymeHOM MMoJby cabupa ce ca BpeAaHoIhy HajpaHHjer modeTKa peaa KoMe TO
10Jb€ MPUIIAAA, U BUXOB 30Up /1aje BPeJHOCT HajpaHH]jer ovYeTKa y peay (norahajy) ox kojer
ce momwto. Y ciaydajy apyror porahaja To je:

30+0=30

OBa BpegHOCT ce yIuCyje y IMOCHembY KOJOHY IPYror pela W IO HCTOM IIOCTYIIKY Ce
HacTaBJba U3padyHaBame HajpaHUjer MoYeTKa aKTUBHOCTH 3a cienehe fgorahaje.

1 2 3 4 5 6 7 8 9 | 4O
1 30 | 32 | 36 0
2 24 30
3 40 | 20 32
4 30 | 36 72
5 42 | 42 | 58 102
6 54 | 45 | 48 | 144
7 57 | 198
8 66 | 189
9 255

4@ | 0 | 78 | 32 | 72 | 102 | 144 | 198 | 189 | 255

Hajpanuju moverak akTHBHOCT U3 YeTBpTOT Jorah)aja u3pauyHana ce:

36 +0=36 (3amosee marputie 1-4) u
40 +32 =72 (3anosee marpuiie 3-4).

VY oBoM crnydajy, Kajga y HEKO] KOJIOHH MMa BHIIIE MTONMYyHEHUX IM0Jba, 32 CBAKO IMOJhe cabupa
ce Tpajame Te€ aKTUBHOCTH Ca HajpaHMjUM IOYETKOM M3 pella KojeM ImoJbe npumaja. Beha
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BpeaHOCT (y OBOM clly4ajy 72) mpeicTaBjba HajpaHH]U MOYETAK 32 aKTHBHOCTH M3 YETBPTOT
noralhaja, ¥ OHa ce YIHUCYje Ha Kpaj YeTBPTOT peaa.

Ha uctu HauuH u3padyHaBajy ce BpPEJHOCTU HajpaHUJUX MOYETaKa aKTUBHOCTH U y OCTaJIUM
penoBuMa.

VY mocnenmeM peay MaTpuile YIUCY]y C€ HajKacCHHJHM 3aBPIICIM CBUX aKTUBHOCTH KOj€ ce
3aBpmiaBajy y mnojenuHuM pgorahajuma. Kopx wu3padyHaBama BpEIHOCTH HajKaCHUJUX
3aBpIIIeTaKa Mojasu ce O Mmocaeamer qorahaja.

1 2 3 4 5 6 7 8 9 | @
1 30 | 32 | 36 0
2 24 30
3 40 | 20 32
4 30 | 36 72
5 42 | 42 | 58 102
6 54 | 45 | 48 | 144
7 57 | 198
8 66 | 189
9 255

f @ 255

VY mocnenme MoJjbe MOCIEIIBET pefa MPENucyje ce BPEAHOCT IMOCIEAEr 1M0Jba TOCIEIHE
KOJIOHE (HajpaHUjU MOYETaK aKTUBHOCTH KOje Ou mouunmale y nocieamemM aorahajy). [lomro
W3 3aBPIIHOT Jorahaja He Mmoja3u HU jeHa aKTUBHOCT, OH YjE€THO MpECTaB/hba U HAJKaCHUJU
3aBpIIETaK CBUX aKTHBHOCTH KOj€ C€ 3aBpIIIaBajy y OBOM jorahajy.

HajkacHuju 3aBpieTak akTUBHOCTH KOj€ C€ 3aBpIIaBajy y ocMoM jorahajy m3padyHaBa ce
Tako IITO ce mocmarpa ocMu peln. Koa momymeHuX mojba y OCMOM pely, O HajKacHHjer
3aBpILETKA y MOCIEABEM pelly KOJIOHE y KOjOj Ce Hajla3u MyHO I0JbE OJy3MMa C€ BPETHOCT y
TOM TOJbY (Tpajarkbe aKTUBHOCTH). Y OBOM cliydajy To je: 255 - 66 = 189. OBa BpemgHoCT
VIIACYj€ C€ Y TIOCIEEhE MOJhE OCME KOJIOHE.

OBakaB NoCTyIaK HAaCTaBJba ce J0 NPBOT Jorahaja y KojeM HajKacCHUjU 3aBPILIETaK MOpa OUTH
jemHaK HyJH.

YKOJIMKO MMa BUIIIE TOMYyHEHUX MM0Jba Y HEKOM Pey, U3pauyyHaBa ce paslihKa 3a CBa MoJba U
yIOHUCyje Ce HajMama BPEIHOCT ao0OujeHe paznumke. Ha mpumep, y miectom pemy cy Tpu
MOMMywkCHA MMOJba:
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AKTHUBHOCT 6 — 7 ca Ty>)KMHOM Tpajama 54, akTUBHOCT 6 — 8 ca Iy>KMHOM Tpajamba 45 u 6 —

9 ca nyxuHOM Tpajama 48.

Y oBOM ciTyuajy HajKaCHHU]U 3aBpIIEeTaK aKTUBHOCTH KOj€ Ce 3aBpIliaBajy y meTom aorahajy je

12, jep:

255 -48 = 207, onnocHo 189 —45 =144 u 198 —54 =144

1 2 3 4 5 6 7 8 9 | @
1 30 | 32 | 36 0
2 24 30
3 40 | 20 32
4 30 | 36 72
5 42 | 42 | 58 102
6 54 | 45 | 48 | 144
7 57 | 198
8 66 | 189
9 255

@ | 0 | 78 | 32 | 72 | 102 | 144 | 198 | 189 | 255
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HakoH mto cy n3padyHaTu HajpaHUjU TTOYEIM U HAJKACHUJH 3aBPIIICIH, TOJAIld O HajpaHUjuUM
noyenuMa ce Mpernucyjy UCIol HajKaCHUjUX 3aBpIIeTaKa U TPAXKU ce HHXOBa Pa3JInKa.

1 2 3 4 5 6 7 8 9 | @
1 30 | 32 | 36 0
2 24 30
3 40 | 20 32
4 30 | 36 72
5 42 | 42 | 58 102
6 54 | 45 | 48 | 144
7 57 | 198
8 66 | 189
9 255
@ | 0 | 78 | 32 | 72 | 102 | 144 | 198 | 189 | 255
€2 10 | 30 | 32 | 72 | 102 | 144 | 198 | 189 | 255
(@ | 0 | 48 | 0 0 0 0 0 0 0

Horahaju koJ KojuxX je oBa pa3iMKa jeqHaKa HyJH cy aorahaju Koju ce Hajla3e Ha KPUTUIHOM
MyTYy U Ha3UBajy c€ KPUTHYHHM jJorahaju. YoBOM nmpuMepy KpuTHYHH aorahaju cy 1, 3, 4, 5, 6,
7,8u9.

VY cnenehem kopaky mojaiy o HajpaHUJUM MOYEIIMMa U HaJKaCHUJUM 3aBpIIeIMa T10jeTMHIX
AKTUBHOCTH TMPEMUCY]y CE Y JINCTYy aKTHBHOCTU. KpUTHYHE aKTUBHOCTU M3padyHaBajy ce Ha
OCHOBY YKYHHe 8PeMEHCKe pe3epeée KOja ce M3padyHaBa Kao pasiuka m3Mel)y HajkacHHUjer
3aBpIlIETKa, HajpaHU]jeT MMOYETKA U TPajarba aKTUBHOCTH, OJJHOCHO:

0
R =t{0 (0

AKTHUBHOCTH KOJ KOJUX j€ YKyIlHa BpPEMEHCKa pe3epBa jeIHAKa HYJIH Cy KPHUTHYHE
aKTUBHOCTH, OJTHOCHO TO Cy aKTUBHOCTH KOj€ C€ Haja3e Ha KPUTUYHOM IyTY, WIH KPUTUYHUM
MyTeBUMA, jep MOKe OUTH BHUIIIE OJ1 JETHOT IyTa ca MAaKCUMAJTHUM TPajambEM.
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.OBHaKET N ti( 0) t §1) RiljJ

[ j 1)

1 2 30 0 78 48

1 3 32 0 32 0K
1 4 36 0 72 36

2 S 24 30 102 48

3 4 40 32 72 0K
3 5 20 32 102 50
4 5 30 12 102 0K
4 6 36 12 144 36

5 6 42 102 144 0K
5 7 42 102 198 54

S 8 58 102 189 29

6 7 o4 144 198 0K
6 8 45 144 189 0K
6 9 48 144 255 63

7 9 of 198 255 0K
8 9 66 189 255 0K

AKTHUBHOCTH KOJ KOJUX ]j€ YKyIlHa BpPEMEHCKa pe3epBa jeIHAKa HYJIH Cy KPHUTHYHE
AKTUBHOCTH, OJTHOCHO TO Cy aKTUBHOCTH KOj€ C€ Haja3e Ha KPUTUYHOM IyTY, WIH KPUTUYHUM
MyTeBUMA, jep MOKe OUTH BHUIIIE OJ1 JETHOT MyTa ca MAaKCUMAJTHUM TPajambEM.

W3 Tabene ce MOXXe BUAETHU J1a Cy KPUTUYHE aKTUBHOCTH (AKTUBHOCTH KOJ| KOJUX j€ YKyIHa
BpeMeHCKa pe3epBa Hyna): 1-3, 3-4, 4-5, 5-6, 6-7, 6-8, 7-9 u 8-9.

CriajatbeM OBHUX KPUTHUYHUX aKTMBHOCTH J100Mjajy ce KPUTUYHH IYTEBH. Y OBOM INPUMEPY
MMaMOo JIBa KpUTHYHA ITyTa KOje YhHe cienehe KpuTuyHe akTHBHOCTH:

[IpBu KpUTHYHU YT YMHE KpUTUYHE akTuBHOCTH 1 -3, 3-4, 4-5, 5-6, 6-7,7-09.
Jy>)xuHa Tpajama MpBOT KPUTHYHOT ITyTa je:

32 +40+30+42+ 54 + 57 =255 nenespa.

Jpyru KpuTHYHU NyT YMHE KpUTH4IHE akTuBHOCTH 1 -3, 3-4, 4-5, 5-6, 6-8,8-9.
Jly’)xuHa Tpajama Jpyror KpUTUYHOT MyTa je:

32 +40+ 30+ 42+ 45+ 66 =255 Henespa.

To 3HauM 12 HaBeJECHHU MPOjeKaT MoKe OMTHU 3aBpIIeH 3a 255 nexesba. [Ipu Tome, 3aBprerak
MPOjeKTa O POKY y TPBOM pEay 3aBUCH O] OJaroBpeMeHe peaau3amuje KPUTHYHUX
AKTUBHOCTH.
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AKTHUBHOCTH KOj€ C€ HE Hajlla3e Ha KPUTUYHOM IIyTy MOTy ce y oxapeheHoj mepu
IPOJIOHTUPATH, a J1a TO HE yTHYe Ha YKYIIHO BpeMe Tpajama mpojekrta. [pyrum peuuma,
aKTHBHOCTH KOj€ C€ HE Halla3e Ha KPUTUYHOM ITyTy UMa]y ojapeleHe BpeMeHCKe pe3epBe.

3a aHanaM3y BpPEMEHa, OJHOCHO 3a M3PauyHAaBamb€ BPEMEHCKUX PE3EPBU I10jEAUHUX
aKTMBHOCTH KOj€ C€ HE Halla3e Ha KPMTHYHOM IIyTy, OMTHO je TI03HABaTU MOPEN Hajpanuje:
nouemka (t(?) wn najkacnujez 3aspuiemxa (t(jl)) KOju ce J00Mjajy pelaBameM

TPUAHTYyJApHE MAaTPUILE U HAjKACHUjU nOYemax (ti(l)) U Hajpanuju 3aepuiemax (tﬁo))

MOjeIMHUX aKTUBHOCTH.

HajkacHuju moyerak o3HauaBa BpeMe KaJla HajKaCHU]j€ MOXE Jla 3all0YHe HeKa aKTUBHOCT, a
na He Oyne yrpoKeHO BpeMe HajKacHHUjer ModYeTKa HapeIHe aKTHBHOCTH, OJHOCHO Tpajarbe
nmpojekTa y nenuHu. HajkacHuju modeTak ce m3padyHaBa Kao pasznuka u3Mmely HajkacHujer
3aBpIIETKa U TPajarba aKTUBHOCTH 1-:

(D _ (D _y.

) =t -

Hajpanuju 3aBpuierak HEKe aKTHBHOCTH IIOKa3yje BpeMe Kaja HeKa aKTHBHOCT MOXKE
HajpaHuje na Oyne 3aBpuieHa.l3pauyHaBa ce kao 30Mp HajpaHUjer MOYETKAa M Tpajarmba
AKTHUBHOCTH 1-]:

0 0
9 =t{D 4

Csaka aktuBHOCT (i-j) umje je BpeMe Tpajama Kpahe o7 HEHOr MaKCMMAaJIHO JI03BOJHEHOT
BpeMeHa Tpajama (pa3iuka u3mMely HajkacHH]eT 3aBp- IIeTKa U HajpaHH]eT MMOYEeTKa, OJTHOCHO:

t(j]) - ti(o) uMa ozipeheHy BpEMEHCKY pe3epBy.

Bpemencka pesepBa ciyku 3a aHAJIM3y BpEeMEHa U JUPEKTHO MOKa3yje 3a KOJIMKO BpeMeHa ce
MOYE OJJIOKHMTH MOYETAaK WM 3aBPIICTAK MOjeIUHUX aKTHMBHOCTH, a Ja Ce HE YIPO3H BpeMe
3aBpIIETKa MPOjeKTa y HEeMUHH. Y 3aBHCHOCTH OJf TOTa y KaKBOM j€ OJHOCY IocMaTpaHa
AaKTUBHOCT NpeMa aKTUBHOCTHMA KOj€ jOj HETOCPEIHO MPETX0e, OJHOCHO KOje HEMOCPETHO
cliesie MOXKe ce UICHTH(UKOBATH TPU BPCTE BPEMEHCKHX PE3EPBH:

1. Ykynna BpeMeHcKa pe3epBa ( Ri‘j*)
2. Ci10001Ha BpeMeHCKa pe3epBa ( R”S)

3. He3aBucHa BpeMeHcKa pe3epBa ( RiT).

YkynHa BpeMeHCKa pe3epBa je pasziuka u3Mely MakCHMamHO paclioyIOKHBOT BpEMEHa 3a
U3BpILCHE HEKE aKTUBHOCTH U BPEMEHA Tpajama Te akTUBHOCTH. OHA MOKa3yje 3a KOJIMKO je
Kpahe BpeMe Tpajamba aKTMBHOCTH KOj€ HHCY Ha KPUTUYHOM MYTY, a CIajajy JBa KpUTHYHA
norabaja.

CJ0001Ha BpeMeHCKa pe3epBa IMOCTOJU caMO Kaja ce y 3aBpIIHM jorahaj CTUYy JBE WU
Bumie akTuBHOCTH. OHa MoOKa3yje 3a KOJIMKO BpeMeHa je Moryhe momMepuTd poK HajpaHHjer
MOYETKa aKTHBHOCTH KOj€ HHCY Ha KPHUTHYHOM ITyTy, a Jia C€ TUME HE YIrpo3e HajpaHuju
nouery HapeJHNX akTUBHOCTH. Clio00JHa BpEMEHCKa pe3epBa ce U3padyHaBa TaKo IITO CE O
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HajBehe BpenHOCTH HajpaHMjer 3aBpIIETKA (t§0)) CBUX aKTHUBHOCTH KOj€ C€ 3aBpLIaBajy y

norahajy "j" omy3My BUXOBHU HajpaHU]U TTOYCIIH (ti(O)) ¥ BHXOBO Tpajame ( tjj ).

s _(0) _+(0) _y.
Ri = Umaxy ~ 4~ tij

He3aBucHa BpeMeHCKa pe3epBa IMoKasyje 3a KOJUKO BpeMEeHa ce MOYKE TPOIYKUTH Tpajarme
aKTUBHOCTH, padyHajyhu o] HCHOI HajKacHUjer IOYeTKa, a Ja ce He Yrpo3u Bpeme
HajpaHUjer 3aBpIIeTKa Te akTUBHOCTH. Kox M3pauyHaBama HE3aBHCHE BPEMEHCKE pe3epne (

"nn
|

Ri?) y3uMajy ce y 003Mp cBe aKTMBHOCTHM KOj€ TOJa3e U3 modeTHor jaorabaja U CBE

aKTUBHOCTH Koje ce cTthuy y 3aBpmHH gorahaj "j". Ox Hajehe BpeaHOCTH HajpaHHUjer
3aBpIICTKA (t(jO)) Oly3uMajy C€ HajMama BPEIHOCT HajKacHMjer mnodetka ({2 )cBuX

aKTHBHOCTH Koje nounmy y gorahajy "I" u Tpajame mocMarpaHe akTHBHOCTH (tj).

0
R] — (0

)
e ~ iy ~ ti

i(min) —

[Topen HaBeneHUX BPEMEHCKHX PE3EPBH KOje Ce OJHOCE Ha aKTHBHOCTH, MOCTOJU U YCIIOBHA
BpPEMEHCKa pe3epBa Koja ce OAHOCH Ha Jorahaje M o 3Hayaja je KOJ IOBE3MBama BUIIE
MpPEXHHX JTHjarpama.

N3pauynaBame yKymHe, cI000IHE W HE3aBHCHE BPEMEHCKE pe3epBe nato je y cienehoj
Tabenu:

O3Haka N ITouerak 3aBpuieTak BpemeHncke pesepse
i j ij ti( 0) tim tg 0) tgl) Fﬁljj Ri? Ri?
1 2 30 0 48 (0) 30 78 48 0 0
1 3 32 0 0 32 32 0K 0 0
1 4 36 0 36 (0) 36 (72) 72 36 36 36
2 5) 24 30 78 54 (102) 102 48 48 0
3 4 40 32 32 72 72 0K 0 0
3 5 20 32 82 (32) 52 (102) 102 50 50 50
4 5 30 72 72 102 102 0K 0 0
4 6 36 72 108 (72) | 108 (144) 144 36 36 36
5 6 42 102 102 144 144 0K 0 0
5 7 42 102 156 (102) | 144 (198) 198 54 54 54
S) 8 58 102 131 (102) | 160 (189) 189 29 29 29
6 7 o4 144 144 198 198 0K 0 0
6 8 45 144 144 189 189 0K 0 0
6 9 48 144 207 192 (255) 255 63 63 63
7 9 o7 198 198 255 255 0K 0 0
8 9 66 189 189 255 255 0K 0 0
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[Tpumep 2:

YTBpAUTH KPUTUYHE ITyTEBE Y MPUKA3aHOM MPEXHOM Jujarpamy noMmohy TpuaHrynapHe
matpuiie. M3pauyHnaTtu c1000HY 1 HE3aBUCHY BPEMEHCKY PE3EpBY.
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2 JIMHEAPHO ITPOI'PAMUPAIHE

2.1 OnumTu Mojes JIMHEAPHOT MPOrpaMupama

OcHOBHa MeTO/a KOjOM C€ y MPaKCH JKeIHW PEUIMTH MUTAalke ONTUMAJHOI IUIaHHpamba
MIPOU3BOKHE Y TOCIOBHOM CHCTEMY Yy TOJbONPHBPEAH, MPEeXpaMOEHO] WHIYCTPH]H, WU
HEKOM JPyroM IPOU3BOIHOM CYOjeKTY je METO/1a JINHEAPHOT MPOrPaMHUpPaba.

Y MareMaTMukoM CMHCIY JIMHEApHO TMporpamMHupame je MeTola Koja Ce€ CacToju Yy

U3HAJIAKEHY ONTHMyMa (OJIHOCHO MHHMMYyMa MJIM MakKCMMyMa) JIMHeapHe QyHKIuje ca "'n
HE3aBUCHO MpoMeHJbuBUX Benmuuunaa Xi (i=1,2,...,n) Koje Cy IoBe3aHe JIMHEapHUM pealijama
(JjenHaumHaMa WM HejeTHAYMHAMA), OJTHOCHO OrpaHM4aBajyhuM ycioBUMa.

Omniuty npoGIieM JIMHeapHOT MporpaMupamka ce MaTeMaTHYKU MOXe MPEJICTABUTH Ha cienehn
HaYyuH:

1. @ynkyuja kpumepujyma onmumainocmu
n
> CXi=Z —> max(V — min)
i=1
Xi = Heno3Hara (HE3aBUCHO MTPOMCHJbHBA) BEJTUUNHA
I =1(1)n
N = Opoj HEMO3HATHUX BEITUYNHA Y MOJETY
Ci = koe(uIjeHTn PyHKIHU]je KpUTEpUjyma
Z = MakCUMaJIHa BPEJHOCT (PYHKIHje KpUTEpUjyMa
V = MuHUMaIHa BPEAHOCT (DYHKIIHMje KpUTEpHjyMa

2. Mampuuya ozpanuuasajyhux ycnosa
d )
EARGY
J=1(1)m,
M = 6poj OrpaHnuYeHa y MOJEIY
ajj = TeXHUYKHU KOoe(HIHjeHT He3aBUCHE poMersbuBe X" y "J-tom" orpannuemy
Aj = pacnionoxuBu pecypc (orpanndeme) "j"

3. Ycnoe nenecamuenocmu
Xi=20

OcHoBHE TIpoOJieM je y oapehuBamy BpemHocTH Hemo3HaTuX X, Koje he 3a70BOJHUTH
NIOCTaBJbEHA MaTeMaTH4Ka OrpaHHYeHa Yy MaTpulM orpaHuyaBajyhux ycimoBa (1 ycioB
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HCHETaTUBHOCTH) y3 HCTOBPEMEHO OCTBApHBambEC EKCTPEMHE BPEAHOCTH (MUHHMyMa WA
MaKCHMyMa) JInHeapHe (yHKIMje Kpurepujyma (iJbHe QyHKIIH]e).

Y EeKOHOMCKOM CMHCIy JHHEapHO NporpamMHparme je MeTOJ| 3a pacrnopehuBame HIH
AHTaKOBAKHE PACIIOIOKUBUX pecypca Ha HajOOJbM HAYHMH, OJHOCHO Jla Ce MOCTHTHE YHAIpe[
neGuHHUCaH LKJb y BUAY MAKCUMU3ALMj€ MM MUHUMH3AIHMje HEKe €eKOHOMCKE KaTeropuje.

2.2 EneMeHTH Mojejia JUHHEAPHOT MPOrpaMupama

OCHOBHHU €JIEMEHTH CBaKOT MpoOJieMa JIMHEApHOT MporpaMuparma (Kao MITO Ce TO MOXKE
BUJICTH Y OIIIITEM MOJEIY) Cy: HEMO3HATe BEIMUYMHE (HE3aBHCHO MPOMEHJbHBE) Y MOIETY:
(Xi), xoedpunmjentn ¢ynknuje kpurepujyma (Ci), TeXxHUUKH KoedunujeHTH (@jj) M BEKTOp
orpanudema (A;).

Heno3nare (He3aBUCHO NMPOMEHJBUBE) Y MOJEIY Cy peajlHe BEIMYMHE YHje CE BPEIHOCTH
nobujajy pemraBameM MpobiieMa JIMHEaApHOT MporpaMupama. AKo je, Ha mpumep, mpodiem
onpehuBama ONTHUMAaIHE CTPYKTYpE CETBE, OHJA HEMO3HATe y MOJENy MOTY INpelCcTaBbaTh
MOBPIIMHE 3€MJBHINTA O] OApel)eHUM yceBHMa.

Koedumnujentn QyHkiumje kpureprjyma cy Hajuenihe HEKe €KOHOMCKE KaTeropHuje Koje ce
Kelle MaKCUMHpaTH, WJIM MUHUMHpaTH. Tako, Ha mnpumep, KoehUUHUjeHTH QYyHKIHUje
KpUTEpHjyMa MOTY OWTH. BPEIHOCT IMPOM3BOIE, YKYNaH MPUXOJ, JOXOJaK, JOOUT, HETO
MPHUXOJI, WIIH TPOIITKOBH MMPOU3BOIHE.

Koedunujentu ¢yHKIMje KpUTEpUjymMa Cy BEIMYMHE KOje CE€ YBEK OJIHOCE Ha jeIUHUILY
Hero3Hare (He3aBHCHO MPOMEHIbHUBE, aKTUBHOCTH) Y MOJIEITY JIMHEAPHOT MTPpOrpaMuparma. AKO
je aKTUBHOCT y HEKOM MO/IeITy TOBpILIKHA oJpeleHor yceBa y XeKTapuMa, OHJa Koe(pHIInjeHT
byHKIHje KpUTEpHjyMa MOKe mpeacTaBbatd (y 3aBUCHOCTH OJf TOTa INTAa CE JKEIH
MaKCHUMHUpATH WJIM MHUHHMHUPATH) BPEIHOCT INPOU3BOIIE IO XEKTapy onpeheHor ycea
(mur/ha), wnm TpomikoBe mpom3BOAke Mo xektapy (mmu/ha). 36mp mpousBoma GyHKIH]jE
KpuTepujyma Tpeba aa 00e30eau eKCTpeMHY BpeAHOCT (MUHUMYM WIIM MaKCUMYM) IHJba KOjU
je mocTaBibeH (HIIP. MaKCHMalHA BPEIHOCT TMPOU3BOMbE, WIM MHHHMAIHU TPOIIKOBU
poM3BOARE). 300T TOra ce QyHKIUja KpUTEPHjyMa joIl Ha3uBa M "injbHA QyHKIHUja",

TexHUUKH KOS(UIM]EHTH Cy MO3HATE BEIMYMHE Y MOJIENy JIMHEapHOT porpaMupama Koje ce
HaJa3e y3 aKTMBHOCTHU (HEro3HaTe) y MaTpHIHU orpaHudaBajyhux yciosa. tbuxoBa ocHOBHa
¢yHkuMja je na moBe3yjy HEMO3HATe y JMHEApHHM pellaifjamMa JeBe CTpaHe jeJAHauMHa
(HejenHauMHA) ca JIECHOM CTPAaHOM, OJHOCHO OrpaHHYCH-HMa PACIOJIOKUBHX pecypca y
MaTpHUIM OTpaHuYera. TeXHUUYKH KOe(DUILUjeHTH NPEACTaBIbajy HEKE peajlHe BPEAHOCTH.
OOnYyHO Cy TO HEKM TEXHWUYKH CTaHIapad, KOJU c€ Kao M KoepHuIHjeHTH (QYHKIHje
KpUTEpHjyMa OJIHOCE Ha jeIUHHILy aKTUBHOCTU. Tako, Ha MpuMep, y OrpaHHuCHY IUIacMaHa
MOjeIMHUX  TIOJHONIPUBPEIHUX  TPOU3BOJAA, TEXHHUYKH KOC(DHIIMjEHTH TMPEACTaBIbajy
IUTAHUPAHU NPOCEYaH MPUHOC yCeBa 10 XEKTapy.
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Orpannuema MOJIENIa,0JHOCHO JIeCHAa CTpaHa JWHEAPHHWX jeIHAYMHA, WM HEjeHaYMHA Yy
MaTpUIM OrpaHMYaBajyhux ycioBa, MpelncTaBbajy Yy MOJENY peajlHa OTrpaHuyeHa Y
OPUTHHAIIHOM CHCTEMY. YKOJIMKO je Y MUTalky ONTUMHUPAKE CTPYKTYpPE HEKE MPOM3BOIILE,
OHJIa BEKTOp OrpaHHuCHa Y MOJeNny AeUHHILIE CBa PEIEBAaHTHA OTPaHUYCHa MPOU3BOJIHUX
dakTopa M MHTEPHHX, WIW EKCTEPHUX YCIOBa MPOU3BOAKE. AKO je,Ha TpUMEp, MpodiemM
onpehuBama onTUMaliHE CTPYKTYpPE CETBE, OHJIA je YKYITHO PacloJIOKHBa IMOBPIINHA 38 CETBY
(ha) cBakako jeIHO Ol CTBAPHHMX OTPAHHUYCHHA KOj€ CE MOpa YBPCTUTH U Y MOJEIN JIMHEAPHOT
porpaMupama.

OHo mTo je OUTHO y MojenHpamy IpodiemMa JUHEApHOI MporpaMHupama je a TeXHUYKU
Koe(HIMjeHTH U OrpaHUYCHha Ha IECHO] CTPaHHU HEjeAHAYMHA Y MATPHUIM OTpaHUYCHa MOPajy
OUTy y aHAJOTHUM jeAuHMIAMa Mepe. PemaBameM mpoOieMa JMHEApHOT IMporpamuparba
nobwujajy ce cnenehe nndopmarnuje:

—  BPEAHOCTH HEMO3HATHX Y Mozeny (Xi),

—  eKCTpeMHa BpeIHOCT QyHKIHM]je KpuTeprjyma (MUHUMYM WIIM MaKCUMYM),

—  CTeNeH McKopuinrhaBama MojeAMHIUX OrPaHUYCHA,

— pecypcu KOju Cy Y HMOTIYHOCTH HMCKOpUIINEHH M KOJU Yy KOHKPETHOM MOJETY
IPEeJICTaBIbajy CTBAPHA OTPAHUYCHA TOCTU3akba jolT O0JBUX BPEIHOCTH (YHKIIHjE
KpUTEpHjyMa,

—  pe3epBe MOojeIMHUX pecypca KOjU HUCY y MOTIYHOCTH UCKOPUIITNEHH,

— wuHbopManje o rpaHuIamMa koedunujeHata (yHKIHjE KPUTEpUjyMa y KOjuMa
Ba)ke JOOMjeHE BPEIHOCTH HEMO3HATUX Y ONITUMATHOM PElIehY, H

— wuwHpoOpMaIje o rpaHUIlaMa KpeTama BeJIMYNHA TTOjeAMHUX OTPaHUYCHa, Y KOjuMa
Ba)XKH ONTUMAJIHA CTPYKTYpa HETTO3HATHX Y MOJEIY.
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2.3 TlpumeHa JinHeapHOT MporpaMupama

2.3.1 OrpaHuyema 1 HeJOCTAIM MeTO/le © MOTyYhHOCTH BLUXOBOT
NMpeBa3sujIakemha y NPaKkcu

OcHOBHM HemocTallM METOAE JMHeapHor mporpamupawa cy CTATHYHOCT wmetone u
npernocraBibeHa JIMHEAPHOCT PEJIALINJA.

CraTn4HOCT METOJe TO/pa3yMeBa ONTUMHpame ca TauHo oxapeheHMM mapamerpuma, 0e3
MOryhHOCTH BUXOBE MIPOMEHE, WK JIepUHICakba HHTEpBaJla y KOjUMa OHU MOTy Jia ce Kpehy
TOKOM OITHMHUpama. To MpakTHYHO 3HAYM Ja je 3a CBaKy NPOMEHY yJIa3HHX elieMeHaTa
Mojena MoTpeOHO TMOHOBUTH MpOIlEC ONTHMUpama W Ja ONTUMallHA pellekha BaXe 3a
CTPUKTHO neduHucane ynazHe einemeHTe. C 003MpoM Ha TO Ja j€ MPOU3BOJHU TMPOIEC Y
NOJHOTIPUBPEIN PENATHBHO Jyradyak M Ja MPEOpHjeHTUCAmE MPOHM3BOJIBE HHUje Moryhe y
KpPaTKOM IIEpUOJy, CTATHYHOCT JMHEApHOI MpOorpaMHparma HeMa NpaKTHYHE HEraTHBHE
HocJeauIle Y TOJbONPHUBPEIH, jep ce OHO Hajuemhe KOPHUCTH 3a IJIAHUPaWmEe, OJHOCHO
ONITUMHUPAE MTPOM3BOHE, OMIIO y BHUIY TOAMIIKET IUIAHUPama, OMII0 y BHIY IUIAHHPama
pa3Boja.

[Ipob6nem 3axTeBaHe JMHEAPHOCTH peliallyja y MOJbOIPUBPEAN j€ NAIEeKO 3HAYajHU]e TTUTAIbE.
bynyhun ma kperame BHCHHE TPUHOCA y 3aBUCHOCTH O] yiarama BapujaOuiaHuX (axTopa
Hajuemthe HUje nuHEapHO, y Moaeny JIII monasu ce ox nepunucanor, no moryhHocrtu, Takohe
ONTUMAJTHOT HUBOA yJlarama (akTopa MmpousBoime. OBaj ONTUMATHU HUBO MHTEH3UBHOCTHU
IPOM3BOJIIE MOXKE CE PEJaTHBHO €r3aKTHO YTBPIMTH Ha 0a3u JaykKe cepuje Iojaraka o
OCTBapeHUM MPUHOCHMA I0jeIUHNX JHHH]ja TPOU3BOILE U3 PaHUjUX TOJUHA (U3 CBHICHIIH]E
KIbUIE HCTOpHUje T0Jba) M IUIAHCKHUX IICHA ayTHyTa W WHIIYTa MPOU3BOIILE, MPHMEHOM
oarosapajyhux npousBoguux ¢yHknuja. OHO MTO je OMTHO 3a MOJEIN je TO Ja CE 3a CBaKy
JeAMHHUIly KalauuTeTa TMPEeTIOCTaB/ba jeJHAKHM HHBO Yyllarama W KBIMTET (akTopa
npou3Boame. OBO c€ pellaTUBHO YCIIENTHO MOXKE 00e€30€UTH HU30M OrpaHuyaBajyhux
yCIIOBa Yy MOJIENTy, KOjUMa C€ OCUTYpaBajy jelHAaKHU YCIOBH MPOM3BOJHE 32 CBAKU YCEB U
CBaKy JeIUHMITy KamaruTeTa. Tako, Ha mpumMep, yBohemeM IianupaHor (poHma gacoBa paja
pazHuKa M MOjeIUHHUX KaTeropuja cpecTaBa MEXaHMU3alWje Yy MOjelMHIM MecelluMa PaJHUX
BpPXOBa, Kao MmoceOHuX orpanudema y moneny JIII, o6e3behyje ce moryhHocT crpoBolema
CBHX IUIAHMPAHUX PaJHHUX Olepanrja y ONTUMATHUM (IUTAaHUPAaHHM) POKOBUMA, Oe3 003mpa
Ha 3aCTYIJbEHOCT TOjeIMHUX JMHHU]ja TPOU3BOAKE, Te ce 00e30ehyjy ycioBu 3a jemHak
"KBaAJIUTET ' pa/ioBa 3a CBE JIMHU]C U HA IEJIOKYITHUM KaraluTeTuMa.

[IpobneM HeIMHEAPHOCTH y TMOJHOIPHUBPEIHO] NMPOU3BOAU, Kala je y MUTamy KpeTambe
NIPOM3BOJIHUX M EKOHOMCKHX pe3yliTaTa IMOjeIUHHUX JIMHUja TPOU3BOIIC Y 3aBHCHOCTH OJI
IpoMeHe 00uMa MPOU3BOAE, IPOMEHOM KaraluTeTa, y OCHOBH JISKH Y HEJEAHAKOCTH CaMHUX
jenuHuIla Kamanutera. Haume, 300r nemoBama CKJIOMa Mpe cBera NpUpoAHUX (akTopa, Koju
UMajy CTOXAaCTHUYKH KapakTep, Ha KamaluTeTe y MOJbONPHUBpEan (3EMJBHILNTE W Ipjia CTOKE),
00jJEeKTHBHO TIOCTOje pa3JIMKe y TMOTEHIMjaJuMa TMOjeAMHUX JeIMHMIAa Kamanurtera. Ha
OpUMep, CBaKd XeKTap OOpaguBOr 3eMJBHMILITA Yy OKBHUPY jJEAMHCTBEHOT 3€MJBUIIHOT
KOMILJIEKCa HEKOT ToJhompuBpenHor npeayseha y oapeheHom cremeny je crnemuduyaH 1o
CBOJUM (PM3MUKUM M XEMH]CKMM OCOOMHAaMa, BOJAHOM M Ba3[yLIHOM pPEXUMY, OOraTtocTy,
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IUTOTHOCTH, EKCIIO3UTYPH, UTHA. Y CTOYapCTBY, I'pJIO CTOKE Kao jeAMHUIA KalaluTeTa y
HajBehoj Mepu neduHucaHa je TeHeTcKMM Haciiehem. 300T OBAaKBUX, HHIUBUAYATHHX
pasliuKa, KamamuTeTe Yy TMOJbONPUBPEAN MOTPEOHO j€ TpYNUCaTH TpeMa KPUTEPHjyMy
CIIMYHOCTH HUXOBUX MPOM3BOJHHMX MOTeHUMjana. CBakako na he u mopex Tora mocrojatu
WHIWUBUIYAJIHE Pa3IMKe Yy JeIWHUIIAMA KamlaluTeTa, jep MPUIMKOM Tpymnucama Hije Moryhe
YBOKUTH CBe JerepMuHHpajyhe daxTtope. Mehyrum, 3a yrBphuBame rpyne KamauureTa
neuHUIy ce HEKe IMPOCEYHE KAPAKTEPUCTHKE Y CMHCIY TNPOCEYHUX  IPHHOCA, WIH
notpeOHOr HHMBOA ynarama (akropa npousBoiame. Hajuemhe ce kao kpuTepujym 3a
rpynucame 3eMJBHINTA Y3MMajy TEJOJIOIIKE M KaTacTapcKke KaTeropuje 3eMJbUINTA, a Y
CTOYapCTBY pace CTOKE.

W3 cBera HaBeieHOT MOXe c€ 3aKJbYUUTH JIa METO/1a JIMHEAPHOT IPOrpaMupama MopazyMmeBa
onapelheHH, TOJEpaHTHU CTEMeH ampokcumandja (ITO je KapaKTEpUCTHYHO 3a CBE Jpyre
MeToJie IIaHupama). LLTo je creneH anpokcumalija MamH, TO ¢y JOOHMjeHa IUIaHCKa PellcHha
OJka CTBApHOCTH, @ CaMo TJIaHUPakE peaaHuje.

WNumuBuyanHe pa3iuke y jeInHUIaMa KananuTeTa y OMJbHOj TIPOU3BOIIBH CY JAIEKO Mambe
HEro y croyapcTBy. To je yjeHO U jeaH O] pa3jiora LITO C€ OBa METOJIa BUIIE MPUMEBYje y
OMJBHO] MPON3BOAKY (HAPOUUTO PATapCIBY).

2.3.2 KapakrepucTuke NnpuMeHe JUHEAPHO MPOrpaMHpPama y arpoonu3Hucy

VY BeoMa KpaTKoM NepHoy HAaKOH (popMmynucama MaTeMaTHUYKUX OCHOBA JIMHEAPHOT
nporpamMupamma, 0Ba METO/Ia je HalllJla CBOjy MPUMEHY y nosbonpuBpenu. Hajsehe 3acmyre 3a
to npunanajy npodecopy O.E.Heady-jy ca npxasnor ynusepautera y AjoBu. Hakon Xenuja,
HU3 JPYrHMX HAayYHWKa W CTPYYHaKa y Halloj 3eMJbM M WHOCTPAHCTBY OaBHIIM Cy ce
npoOJeMaTUKOM TIpPHMEHE M pa3Boja METOoAa W MOJeja JHHEAPHOT NporpaMupama y
NOJHOTIPUBPEH. Pa3nmuuuTii MOJeNH JHMHEAPHOT NPOTpaMUpama, ce KOPHUCTE 3a pa3iHyuTe
npobjemMe ONTHUMHUpama MOJHONPUBPEIHE MPOU3BOILE, MOYEB O]l ONTHMHUpPaMka TOJUIIHET
TUTaHA paTapcKe MPOU3BOIHE HA CeJhaYKMM Ia3IMHCTBUMA, TIa 10 ONITUMUpaa IJIaHa Pa3Boja
HallMOHaTHe nosbonpuBpese. Kao 3ajenHuuke KapakTepUCTHKE MOTY c€ HaBecTH cienehe:

a) 3a ¢gyuxyujy kpumepujyma onmumanrHocmuy Hajuenthe ce y3uma pasznuka usmelhy
BPEIHOCTH TIPOM3BOMAIKC (WM TPOJNAJHUX LIEHAa) M BapHjadMIHHMX  TPOIIKOBA, Koja ce
nedunume kao Hero nmpuxox ('gross margine”, 6pyro (GUHAHCHjCKH pEe3yaTaT WU MapiKa
nokpuha). Y3uMameM HETO MPHXOAa Kao KPUTEPHjyMa ONTHMAIHOCTH CIMMUHHIIEC Ce
HeraThBaH yrtunaj (mnmm HeMoryhHOCT) pacmojene (GUKCHMX TPOIIKOBA Ha IOjEAWHE
aKTUBHOCTH, KOja OM MOTJIa MPOY3pOKOBATH J100Mja-e HEKOPEKTHUX U M30IMIAYEHUX pelIeHa
(1rTo je 00jaIImbeHo y MPETXOIHO] TAUKH).

VY mpakTHYHUM NpPUMEpPHMa MOHEKa]] ce Kao BapHjaOWIIHU TPOILIKOBH TPETHUPA]y TUPEKTHU
TPOIIKOBU MTPOU3BOJIIHE, @ KA0 (PUKCHU MHIUPEKTHU (OIINTH) TPOIIKOBU. 32 aKTUBHOCTH KOj¢
nedunannry "mehynpounssoae’, omHOCHO da3zHe MPOU3BOJE, KOJH CY yJIa3HU €IEMEHTH APYTHX
"BUImMX" Mpou3BOAHMX (a3a, a KOju Cy, Takole, Kao aKTUBHOCTH yBpuTeHH y mozen JIII,
ka0  kKoedumujeHTH (QYHKIMje KpUTEpHjyMa Yy3UMajy c€ BapHjaOMIHH TPOIIKOBH Ca
HETaTUBHUM TMpeA3HakoM. Ha Taj HAUMH OBH MPOW3BOAMU CE€ TPETUPA]y Kao TPOIIKOBU
npou3Boamke. [[pyra MoryhHOCT je Aa ce TH TPOIIKOBH HE Y3UMAjy y 003Up NPHUIMKOM
u3padyHaBamka HETO MPHUXOJa MpOM3BoJa  BUIIKUX ¢a3za y 4YHjy Cy TMPOU3BOAKY
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"mehynpousBoau'" WHKOpHOpHWpaHU. Y3WMamkeM HETO NpHXOoAa Kao KpUTEpHjyMa
ONTUMAITHOCTH C€, Y CTBApH, MAKCUMHU3HPA EKOHOMCKA €()eKTUBHOCT.

Kao mupeBn onTuMupama, mopel MakKCUMHU3Kpama e(hEeKTUBHOCTH, MOTY ce Je(pHUHUCATH U
o0e30eheme CcTOKEe BOJIYMHHO3HMM XpaHMBUMA, WM OYYBaWmE YTOPOYHE IIJIOJHOCTH
3eMJBUIITA, aJli Ce TH LIMJbEBU Hajuemnrhe He yBpIuTaBajy y GyHKUM]y KpuTepujyma, Beh ce
BHUXOBO OCTBapuBame 00e30el)yje Hu30M orpannvaBajyhux yciosa.

0) Y 3aBUCHOCTH OJ1 00HOCA OUbHE U CIMOAPCKe NPOU3E00Hbe, MOJCITH 33 ONITHMHPAILE
MOJHOIIPUBPETHE TPOU3BOIKHE MOTY C€, Y OCHOBH, Je(UHUCATH HA JBA HAYUHA!

[Ipema npsom, oNTUMHpamE MPOU3BOIHE TUPEKTHO 00yXBaTa M ONTHMHPAKE CTOYAPCTBA,
Opu uYeMy ce Yy OrpaHuuemuma jaeduHuily Mehy3aBHCHOCTH OWJbHE U CTOYapCKe
MPOU3BOIKE, Koje 00e30elyjy moaMupHBame CTOYapCKUX OMIIaHCAa COMCTBEHOM CTOYHOM
XpaHOM wu3 OwbHe Mpou3Boame (y MPBOM peay KpMHOr Ousba). [Ipema dpyeom HavuHy,
ONTUMHUpa ce OMJbHA MPOM3BOJIHA, JOK C€ MOTpede cToyapcTBa 3a JepuHUCAHE KamaluTeTe
VKJbYYYjy Y MOJEN Kao orpaHuuema. [IpBu HauyMH MoJenupama KapaKTepUCTHYaH je 3a
ONTUMHUpAkE TUIAaHA pa3Boja, 3HAYUM CPEAHOPOYHO, WM JYTOPOYHO IIJIAHHPAHHE
MOJHOTNIPUBPEIE, & IPYTH, 33 TOTUIIHE IAHUPAHE TIPOU3BOIHE Y MOJHOTPUBPEIH.

n) Ca acnexma epemena Ha KOjU C€ OIHOCE, MOJCIH 3a ONTHMHPAE
MOJFONPUBPE/IHE TIPOU3BO/IEE MOTY CE€ MOJAEIUTH Ha MOJENE 32 IUIAHUPAkE MPOU3BOAE Y
KpaTKOM pOKY (jelHa eKOHOMCKA TOJIMHA), OJTHOCHO 33 U3Pajy TOIUIIHET ONTHMATHOT TIaHa
MPOU3BOHE, U HA MOJIENIE 3a CPEAHOPOYHO U IYTOPOUHO TUIAHUPAE.

VY mpBoM ciyuajy, paau ce o IUIaHupamy (YHKIIMOHHCAmka MOCIOBHOI CUCTEMA, 33 KOJU ce
IPETIIOCTaB/ba HEMPOMEHJBUBOCT (aKTOpa IMPOHM3BOIE, OJAHOCHO KamaluTeTa, W BUCOK
CTETEH JIeTaJbHOCTH Mojena. Y JApPYroM ciydajy, ped je O IUIaHHpamy pa3Boja IMOCIOBHOT
cucTeMa 3a KOJU Ce€ TMpeTIocTaBba MpoMeHa ¢akTopa MPOW3BOIHkE, Behn cremeH
anpoKCHMallFja y MOJIeIHpamy U orpeda yKjbyuuBama orpanndaBajyhux ¢akropa passoja,
Ha IPBOM MECTy UHBECTHIIMOHUX CPEJCTaBa.

n) Ilpema cmeneny OemasmHocmu, MOIEIH CE€ MOTY IOJCIHTH HA depecupane W
HeazpecupaHe. Aepecupanu MOJIENU TOApa3yMeBajy Behu cTENeH OIIITOCTH, y3 CMambeHe
rabaputa Mozena. OBO ce MOCTUXKE arperupameM CpPOAHMX AKTMBHOCTH, WIIM CPOAHHUX
orpannuema. Ha mpumep, mojerHe KaTeropuje CTOKe MOTYy (UIrypucaTd y MOJENy Kao
nmoceOHEe AaKTUBHOCTH, aju je MOryhe W BUXOBO arperupame y caMmo jeIHy aKTUBHOCT, T3B.
"cTpykTypHO Tpio”. To ce mocTmxe npeBohemeM, 0OTHOCHO UHTETPUCABEM CBUX MOTpeda u
edekara mparehux kareropuja cToke Ha "(QUHAIHY" KaTeropHjy, OJHOCHO TJIaBHY JIMHU]Y
npou3Boame. To ce peanusyje moMmohy kKoeduimjeHaTa OAHOCA MOJEIUHHUX KaTeropuja y
OKBHUpY MpeaBul)eHe OpraHu3alMoHEe CTPYKType craaa. Jpyra moryhHocT arperupama je
"crajame” mojenMHUX orpaHuuera. Ha mpumep, orpaHuyuema paaa pagHuKa WIH CPEIICTaBa
MexaHuzanuje Moryhe je nepuHHCATH 3a Tepuojae IyXKe O] Iepuoja OINepaTHUBHOT
wianupawa. Heacpecupanu Monenu cy 3HaTHO Behux ralGapura, IUNTO MOXE CTBapaTu
npobiaemMe MPUIMKOM HBUXOBOT peliaBama. Mel)yTuM, OHU Cy 3HAaTHO JI€TaJbHUjU, IPEIIU3HUjH
¥ TaYHUJHU U Y MIOCTONTUMAIHO] aHAMu3u 00e30el)yjy naneko Bumie nHpopmaimja 3a morpede
IUTaHUPAbA.

Komuku he Outm cremen “arpermpama’’ y KOHKpPETHOM Mojeny, 3aBucuhe on musba
ONTUMHUpPAa, BEIWYMHE W CIOKEHOCTH OpHUTMHANa ¥ PACHOJOKHBOCTH  YIA3HUX
uHpopmMalyja.
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e) Ipyne ocpanuuerba, xoje Hajuerrthe (GUrypHINy y MaTpHIM OrpaHn4aBajyhux
yCIIOBAa y MOJIEIMMA 32 ONITUMUPAKE MTOJHOIIPUBPETHE MPOU3BOIHE CY:

Y 6umnoj npouzsoomu:
e OrpaHHYEHAa 3eMJBHILTA Y PEIOBHO] U HAKHAHO] CETBH,

e OrpaHMYeHA pajJHE CHAre M IOjeMHUX KaTeropuja CpeicTaBa MEXaHU3aluje y
I0jeIMHIM TIEPHOANMA PAJHUX BPXOBA,

e arpoTeXHHWYKA OrpaHHuCHa IUI0A0pEeNa,
e T10TpeOe 32 CTOYHOM XPAHOM,
e oOrpaHHMYeHa TpKHINTA (T1aCMaHa U HabaBKe) U
e OrpaHHYCHa NpepahuBanx KamamuTeTa.
Y emouapcmey:
® OCHOBHO CTaJIo,
®  CTajCKH IPOCTOP,
® peNpoayKIHja CTajia, u
® COICTBEHA MPOM3BO/HA KaOACTUX XPAHUBA.

2.3.3 ®a3ze npoieca ONTUMHPAHA

CBaku TpoIieC ONTHUMAIHOT IUIAHWpama IPOU3BOAKE, 0Oe3 003upa Ja M ce paah o
ONTUMHUpAKy MPOU3BOAIKE HA CEJHAYKOM Ta3qUHCTBY, IOJHOIPUBPENHOM, Mpeaysehy,
npeayzehy mpexpamOeHe WHAYCTpHje, WIM ONTHUMHUpamy pa3Boja  HalMOHATHE
HOJBOIIpUBpEE, MOpa 00yxBaTuTu cienehe kopake (dasze):

1. Ananu3y cuctema KOjU c€ MOJAETHPA, Ca aKIEHTOM Ha aHAJIU3U IMPOU3BOJHE U
OpraHu3alliOHE CTPYKType CHUCTEMa, M aHajiu3y OJHOCAa CHUCTeMa ca CBOJUM
OKPYKEHHEM.

dopmynucame JOrHIKOT MOJIENA,

dopmynucame MaTeMAaTHIKOT MOJIENA,
PemmaBame mogena,

[MocronTumanny aHanu3y 1OOMjeHUX pe3yaTara u

© gk wb

NMmnemenaranuyjy Mozena.
2.3.3.1 AmnHaamu3a moc;JJOBHOI cHCTEeMa

[IpBu KOpak y W3pagu ONTHMAJIHOI IUIaHA MPOU3BOMAIGE j€ aHaIW3a IOCIOBHOT CHCTEMA.
Cepxa aHanu3e je Ja ce, y CKJIaay C IWbeM IUIaHUpama, (M3pajoM ONTHMAIHOT TUIaHa
IPOM3BO/IE), youe M KBaHTH(UKYjy CBH pEICBaHTHH (AKTOPH, YCIOBH M pelanuje y
MIOCJIOBHOM CHCTEMY, Ka0 W OJHOCH TOCJIOBHOT CHCTEMa Ca OKPYXCHEM M OrpaHHuYCHa U
YCIIOBH KOje OKpYyXeme Hamehe TIOCIOBHOM cucTeMy. AHalnM3a CHUCTEMa j€ OCHOBa
npeaBuhama KJbYUYHUX IMapamerapa y JeduHHCcamy IUIAHCKUX €JIeMEHAaTa W HHXOBO]
KBaHTH(HUKAIUjU.
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VY aHanM3M cucTeMa HEONXOJHO j€ MPUMEHHTH CHCTEMCKH HpucTyl. CHCTEMCKH MPUCTYH je
CHUHTETUYKH HauUH pa3MUIUbamka 0a3upaH Ha yodaBamwy U JepHUHHCaBY Mely3aBUCHOCTH U
CHHEpruje eleMeHaTa cucreMa. [loja3W o1 HMHTErpaHOCTH MOCIOBHOI CHCTEMa, V3
yBa)kaBame CICU(PUUIHOCTH MMOjSANHHX JIEJIOBA - TOJCUCTeMa. AHAIN3a TOCTIOBHOT CHCTEMA,
ycMepeHa Ha ONTHUMAHO IUIAHUPake MPOU3BO/IHE MOJFOIIPUBPEIHOT CUCTEMa, PEBACXOTHO
Tpeba na Oyae opUjeHTHCaHa Ha:

— aHaJM3y XOPU3OHTAJIHE U BEPTUKAIHE IMPOU3BOJHE CTPYKTYPE CUCTEMA,
— aHalM3y OpraHU3alMOHE CTPYKTYpE CUCTEMA, U

— aHaJIM3y OJHOCA TOCJIOBHOT CHCTEMA Ca HErOBUM OKPYKEHEM, OJJHOCHO, aHATIHN3Yy
Jie7ia OKPYXera Koje je 01 ONTHOT yTHIlaja HA TMOHamame (IOCI0BakbEe) MOCIOBHOT
cucrema.

OcHOBHa TIPETIIOCTaBKa 3a YCIHCIIHY aHAM3y CHCTeMa je n00pa mHpopMalmoHa ocHOBa. Y
TOM CMHCITYy WH(GOPMAIIMOHH CHUCTEM IOCJIOBHOI CHCTEMa jé OCHOBHHM M HajBRXHUJU (aKTOp
O]l YTHIIaja HAa KOMIIETHOCT, €PUKACHOCT U YCIEITHOCT aHAIHN3€E CHCTEMA.

2.3.3.2 UndopmanuoHe 0CHOBe ONITUMHPAHHA

Wndpopmanone  ocHOBe  IUlaHUpama  JAepUHHCAHE Cy  oaromapajyhum
nH(pOpMaAIMOHUM 3axXTeBMMa W YMHE 0a3y M3 KoOje ce MpuMeHOM ojpeheHux anmropurama
Moxe aohu 1o mHpopMmalrja Koje MpeCcTaBibajy HEONMXOAHE IUIAHCKE €JIEMEHTE 3a U3pany
IJIaHOBa M oJiroBapajyhe rurancke gokymeHTtaruje.Miadopmanmonu 3axTeBu JeTEpMUHUCAHU
Cy cajip>kajeM IUTaHOBa M IUIAaHCKe TOKyMeHTauuje. basza mojmaTtaka 3a OnTUMAHO MJIaHUPAHkE
NPOM3BOMIKHE Y MOJBOMPUBPEIN MOXKE CE CTPYKTYpUCATH Ha OCHOBY BHIle Kpurepujyma. Ca
BPEMEHCKOT acreKkTa HH(PpOpPMaIlMoHe OCHOBE MOTY C€ MOJICIUTH Y TPH IpyIe:

1. undopmanuje 0 NPOU3BOAHBH Y MPOLUIOCTH,
2. uHpopmanuje o moctojehM MPOM3BOAHNUM MOTEHLIUjATUMA, U
3. uH(popMaIMje U MPOLEHE O MapaMeTpUMa y INIAHCKOM MIEPUO.Y.

Ilpsy epyny uuHe uwHpopManuje o yTpomiuMma (akTopa MTPOU3BOAKBE M OCTBAPCHUM
MPOM3BOJHUM pe3yiaTaTuMa y paHujuM roauHama. OBe wuH(bopmaiuje modujajy ce u3
pa3IMYUTHUX EBHJEHIIMja IyTEeM KOJUX C€ MpaTu Tmporec mnpousBoame. Hajsehu O6poj
noTpeOHux wmHbopMalja aA00Mja ce W3 KHBHIe HCTOPHje T0Jha, MATHYHE CBHUACHITH]C
CTOYapCKe MPOU3BO/H-E U MMOTOHCKOT KEbUroBoAcTBa. OBa rpyna nHpopMaliyja 3Ha4ajHa je 3a
neuHUCahe HE3aBUCHO MPOMEHJBUBUX BEIMYMHA Y MOJETY M TEXHHYKUX KOe(pHIIMjeHaTa
KOjU C€ OJIHOCE Ha MPOM3BOJHA OrpaHHuYCHA. YKOJIMKO je JyKa BPEMEHCKa cepuja U BUCOK
CTENEH TMOY3JaHOCTH OBE Tpyle MojaTaka, yTOJUKO Cy Behe moryhHoctm 3a peanHuje
IUTAHUPAhE TIPOU3BOJIHUX pe3yiTaTa M yTBphHUBame BAIMTHUX MPOW3BOMHUX (YHKIHja 32
MojeInHe JIMHU]jE TIPOU3BOMIKHE, TOMONY KOJHUX Ce MOXKE TJIaHUPATH €KOHOMCKH ONTHMAaTHU
HUBO MHTEH3UBHOCTH, OJHOCHO HHUBO yJlarama MOjeJMHUX BaXKHUJUX MPOU3BOAHUX (aKTopa.
OcuMm TOTa, JeTajbHO BOlEHE aHAIMTHYKE EBUACHIM]E CTBapajy MOTYhHOCT 3a mperu3HO
neuHUCake HE3aBUCHO MPOMEHJBUBUX BEIMYMHA Y MOJETY, OJHOCHO oMmoryhaBajy na ce y
003up y3Me ITO BUIIE TapaMmeTapa o] KOojuxX cy oHe 3aBucHe. [Iperusno nedunmcame
AKTUBHOCTH Y MOJIETTY j€ MPBU 3HAUajHHU YCIIOB KOJUM CE CMambyje CTEIIeH EHTPOIHje U PU3HKa
y IUTAaHUPalky U 3Ha4ajHO 1M0O0JbIABA HETOBA PEATHOCT.
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Nudopmanuje o mocrojehuM MNPOM3BOJHMM TMOTECHIHMjAIUMa Cy HHGOpMAIje O CTamy
cucTeMa y TpEHYTKy IuaHupama. OBuM wuH(popManujama JeQHUHUITY CE€ OTrpaHHYeHA
NPOM3BOMIKE KOja Cy JIMMUTHpAHA PACIOJIOKUBUM IPOU3BOJHUM TOTCHIIMjAIMMa CHCTEMA.
OBy rpymny uuHEe HH(POpMAIHje O PACIOIIOKUBUM 3EMJBUIIIHUM KalalUTETUMa TPYMUCAHUM
npeMa HauyuHy Kopuinhema W OOHUTETY 3€MJBHINTA, TOJAlH O CTAjCKUM KalaluTeTuMa o
BpcTaMa U Kareropujama cToke, nocrojehe 6pojHo cTame CTOKE MO BpcTama M KaTeropujama,
PETPOYKTHBHO CTake M MOT'YNHOCT OCHOBHOT CTaja, IMOJAIld O CUCTEMY 3a HaBOIHABAE,
pPACTONIOKUBUM CPEICTBUMA MEXaHH3aIfje, HBUXOBO] CTPYKTYPH U KBAIUTETY, MOMAIUA O
MPOM3BOJHO] PaAJHO] CHA3W IO KBadu(UKaIMjaMa W JEJaTHOCTHMA, W APYTH TOAAId O
pPACTONIOKUBUM TIPOU3BOJAHUM TOTEHIMjAIMMa TIO0 OpTaHU3alUOHUM jeauHumama. Ocum
OBUX, Y OBy TIpyny wuHboOpManuja yiaze W uH(OOpMAIMje O YrOBOPEHHUM IPOU3BOIHUM
obaBezama. OBe o0OaBe3e MOTy MpPEICTAaBJbATH AUPEKTHE JOE MM TOpPIE JIMMHUTE 3a
nojeanHe JTuHUje nmpousBoame. HaBenene nndopmaiyje 3Hauajue cy 3a GopMynucame AeCHE
CTpaHe y MaTpHIIH OTpaHN4YaBajyhux ycioBa MOJela 32 ONITHUMATHO [UIAHUPAHE MPOU3BOIE.

Tpeha epyna wHpopmanuja nobuja ce Ha 0a3u mpoleHa W OpenBubhama O IMOjeAUHUM
MJIaHCKUM Tapamerpuma y oynyhaoctu. Kao takse, nHdopmaiiije u3 oBe rpyre cy HajMame
NOy3/1aHe M O] HUXOBE pealiHe MpoleHe y HajBehoj MepH 3aBHCH TauyHOCT IUIAHUPAmha,
OJIHOCHO CTENEeH OJCTylama OCTBApEHWX IMJ/beBa O] IUTaHUpaHuX. Haj3HavajHUje
uH(popMaIlrje Koje TpUIaaajy oBoj rpymnu cy uHdopmaimje o BpeIHOCHUM ToKa3aTejbuMa, u
TO KaKO I[CHaMa WHIyTa MpPOM3BOME, TAKO M IIEHAMa IO0jeIMHUX ayTIIyTa, jep ce OHE 3a
BeJIMKH OpOj MOJHONPUBPETHUX IMPOU3BOAA U (PaKTOpa MPOU3BOAKE HE 3HAJy Y TPEHYTKY
M3pajie TOIUIIKHEr MPOU3BOMHOT TUIaHa. 300T Tora uxX je moTtpedHo neduHHcaTH Ha 0a3u
npensubama, Koja MOTy OUTH 3a TIOjeIUHE eIEMEHTE MambeT WK Beher cTerneHa TaYHOCTH.

[Ipobnem nmoy3naHocTH oBUX MH(pOpPMaIHja TOCTOjU Y OMIIO KOjeM IUIaHUPAby MPOU3BOIILE.
VY nossonpuBpeu, 0Baj MpoOIeM je HApOUUTO M3PAKEH 300T PEIaTHBHO JYroT MPOU3BOIHOT
npoiieca. Y OBy Ipymy MojaTaka, 3aCHOBaHUX Ha MpeBulamy, Mopea BpeAHOCHUX CMaajy u
JIpyrd Tmomanu Oa3upaHu Ha mnpeasuhamy O MOryhHOCTHMa peanu3aiyje I0jeaNHUX
NpOM3BOJIa KOJU HUCY YrOBOPEHM, MOTYNHOCTMMa aHrakoBama CE30HCKE paJHe cHare y
MOjeIMHUM TIepUOJMMa PAJHMX BpPXOBA, acOpTHMaHy M MoOTyhHOocTHMMa OJiaroBpemMeHe
Ha0aBKe MUHepaHuX hyOpHuBa, CTOYHE XpaHe U APYTrOr pernpoMaTepujaa.

W3 HaBeneHOr MOKe 3aKJbyYUTH Ja IOCTOje JBE BpcTe (DakTopa OF KOJjUX 3aBUCH HUBO
TAQYHOCTU M CTEIEH MOY3JaHOCTH IUIAHCKUX eJIeMeHaTa KOje 3aXTeBa MOJEIN 3a ONTHMAIIHO
miaHupame. To cy cyOjeKTMBHH (PaKTOpH, OJHOCHO KBAaHTUTET M KBAIMTET Tpahewma U
aHaJu3e MPOU3BOAHOT Tpolieca, U 00jeKTUBHU (PAKTOPH, KOjU CE€ Hajla3e BaH IOCMATPaHOT
CHCTEeMa, a KOje YMHE MoJjaly O eKOHOMCKHUM YCIIOBHMA IIPOU3BOJIELE.

3a ycrenHo IIaHupame MPOU3BOIHOT MpoIieca y MoJbONpUBpean, 6e3 003upa Koja MeTojia ce
KOPUCTH, HEONXOAHO je NEpPMAaHEHTHO U OO0jeKTUBHO mpaheme mporeca MPOU3BOIE,
MaKCHUMalHO Moryhe yroBapame peann3andje Tpe IOoYeTKa MNPOM3BOIHOT Tpoleca Hu
OaroBpeMeHo MO03HABalkb€ EKOHOMCKHX YycjoBa mpou3Boame. [Ipaheme mpoueca
NPOM3BOMIKE TPEMa KPUTEPUjyMUMa KOje 3aXTeBa MOJIEN y Y JIaHAIkE BpeMe Mopa3yMeBa
npuMeHy HHPOPMAaTHUKe TEXHUKE.
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2.3.4  dopmyucame JOTHYKOr Mojea

Mogen 3a ONTUMHPAEKE TPOU3BOIIHE, KA0 M CBAKH MOJIEI JIMHEAPHOT IMPOrpaMupama,
Mopa Jia CaapKH MaTpHIly orpannyasajyhux ¢axtopa (MaTpHily TEXHHUKHAX KOoe(HUIHjeHATa 1
BEKTOp oOrpaHuuaBajyhux pecypca) U QYHKIH])Yy KpUTEpHjyMa ONTUMAITHOCTH (LMJbHY
byukuujy). bBynyhu ma momen tpeba a MOCIYKH Ka0 OCHOBA 38 ONTHMHUPAHE TIPOU3BOILE Y
peaHOM CHCTEMY, MOpa Jia CaipXH CBE OUTHE €JIEMEHTE U pelialyje Koje Y lbeMy 00jeKTHBHO
IIOCTOje W KOjeé Cy peJeBaHTHE 3a MpoIec IUIaHWpama. Y TMPBOM pexy, MOJEN Mopa Ja
oJpakaBa CBE IOCTOjehe XOpH3OHTaJHE M BEPTHKAIHE MPOM3BOJIHE pejaldje, 3aTHM
Cenu(GUYHOCTH TIOjeIMHUX OpPraHU3AIMOHMX TMOACHCTEMAa, W KOHAYyHO 3aXTeBE U
OrpaHuyYeH-a Koje OKoMMHa Hamehe cucTeMy Kao IEeNUHH. 3a7aTak JIOTHYKOT MOJIeNIa CacTOj!
ce ympaBo y TOME Ja yOoud W JepUHHUIIE CBE CHEIU(UIHOCTH U peraruje Koje 00jeKTHBHO
[IOCTOjeé Yy HEKOM NpPOM3BOJHOM cuctemy. IlpuiaukoM ommca JOTHYKOr Mojena 3a
OINITUMHUPAE TPOU3BOIIHE TTOCIOBHOT CHCTEMa yarpoOM3HHCY HEOIXOAHO je Pa3MOTPUTH U
neduHUCATH:

® HE3aBHCHO NPOMCHJbUBE BEJIUYMHE (AKTUBHOCTH),

e MaTpuily orpannuaBajyhux dakropa (Texuuuke xoeHUIIHjeHTe U OrpaHHyaBajyhe
pecypce) u
e (yHKIM]Y KpUTEPUjyMa ONTUMATHOCTH.

2.3.4.1 He3aBHCHO NpOMeH/bHBE BeJIUYNHE

C o03upoM Ha TO Ja JWHUjE TPOU3BOAKEC Yy TOJHONPUBPENN, KOj€ TMPEACTaBIbajy
NOTEHIIMjaJTHE HE3aBHCHO NPOMEHJPMBE BEIWYMHE Y MOJENy 3a ONTUMHPAImE CTPYKTYpe
NPOM3BOMIE, 3aBHCE OJl HU3a Pa3TUUUTHX (aKkTopa, NMPHIUKOM HUXOBOT AeduHUCama
noTpeOHO je pasMOTPUTH TIOjeMHAYHE YTHULAje THX (akropa Ha TMOHAIIAke JUHHUja
IPOM3BOJIHE H lbUXOBE CIICITUPUIHOCTH.

YV 3aBHCHOCTH 0]1 IPOIICHE 3HAYaJHOCTHU yTHIIa]a TIOjeAMHHUX (PaKTOpa HA TMHU]jE POU3BOIHE,
JIOHOCH C€ OJUIyKa O TOME Ja JH HUX Yy3eTH Yy 003up npu JaepuHHCAalky HE3aBUCHE
MIPOMEHJbUBE, WM He. UNIbEHUIIA j€ J1a ce JIMHU]Ee TTPOU3BOIBE Y PAaTapCKOj MPOU3BOIAHBYU U Y
CTOYApCTBY OMTHO PA3JIHMKY]y, KAKO IO CBOM OMOJIONIKOM U MPOM3BOJHOM KapaKTepy, TaKo U
no (Qakropuma KOju Ha HBHX JAelyjy. 300r Tora je HEONXOJHO MOCEOHO Pa3MOTPUTH
AKTUBHOCTH Y paTapcTBY, a MOCEOHO aKTUBHOCTH y CTOYAPCTRY.

OCHOBHY aKTHUBHOCT Yy MOJENY JMHEAapHOT IUIaHUpama, Kaga je y NHTamky paTapcka
IPOU3BO/IHA, MPEICTaBba MOBPIINHA MOjeIMHOT yceBa (JIMHUjE MPOM3BOIbE) Y XCKTapUMa.
MebhyTruM, ucTe nHHUjE POU3BOIKBE (MCTH YCEBH) MOTY ce Melh)ycoOHO OMTHO pa3MKOBaTH
npemMa IPOU3BOJAHUM M €KOHOMCKUM e(eKkThMa Koje ocTBapyjy. OBe pas3iuke Mociennia cy
nBe rpyne QaxkTopa: TNPUPOJHUX U OpPraHU3AIMOHO-eKOHOMCKHX. Kako je peanHo
HPETIIOCTABUTH Ja Y OKBUPY jeTHOT MMPOU3BOTHOT CHCTEMA BIIA/1ajy NCTH KIMMATCKH YCIIOBH,
Kao0 Haj3HAYajHUJU TPUPOIHU AKTOPH KOjU TOBOAE 10 MPOU3BOIHUX PA3IINKA, Y OKBUPY HCTE
JMHUje MPOU3BOHE MOTY C€ M3ABOJUTH: OOHUTET 3EMJBHIITA M COPTHMEHT. YKOJIUKO Ce Y
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OKBHPY JEIHOT TMPOM3BOJHOT CHCTeMa OOHHUTET 3E€MJBMINTA TOJMKO pasiidKyje, Ja ce Yy
3Ha4YajHO] MEpU O/pa’kaBa Ha PA3JIMKe Yy NPUHOCY HCTE JHUHHjE NMPOU3BOAE, MPHU HCTUM
OCTJIUM YCJIOBHMAa HEOTXOHO je 0Baj (haKTOp YBOXKHUTH MPUIUKOM (popMyrcama HE3aBUCHE
npoMeHJbuBe. McTo Baky M 32 COPTUMEHT. YKOJIMKO C€ JIB€ WJIM BHILIE COPTU MCTOI YCEBa,
O]l WCTUM OCTAJIUM YCJIOBHUMA, 3HA4ajHO Pa3IMKYjy MO NMPUHOCHMA, WJIA TIO KBAJUTETY
npousBoja (IITO M3a3MBa 3HAYAjHE pa3IMKe y LEHH MPOHM3BOJA, 1A THME U y €KOHOMCKHM
edeKTHMa MPOU3BOIILE), HEOMXOIHO je Ja TakBe copTe GUTypHpajy y MOIeIy Kao 3aceOHe
aKTUBHOCTH. MelyTHM, YKOIMKO HE TMOCTOje 3HauyajHe pa3iuKe Y NMPUHOCHMA M KBAJIUTETY
NPOM3BOJIA, M3a3BaHE PA3IMUUTHM THUIIOBUMA 3EMJBHINTA W PA3IMIUTAM COPTUMEHTOM, HE
IIOCTOjU €KOHOMCKa CBpXa H-MXOBOI YKJbYUHMBama y MoJelN, jep Ou ce TMME OH 3HauyajHO
YCIIOXKHMO, TMOBehany TPOIIKOBM TpUIIpEeMe YIIa3HHX TMoJaTaka W TPOIIKOBU pelllaBamba
MoJIena, a eKOHOMCKH e(dekTu Ouiu Ou 3aHeMapJbUBH, WU HUKakBU. [IuTtame "3Hauajnoctn’
pasiuke je CyOjeKTUBHO THUTame IUIaHEpa, a HEeroBa OJJIyKa y BEIHWKO] MEPU 3aBHCH U O]I
UH(POPMALIOHE OCHOBE KOjJOM PAcIoiake 0 TOM MUTAY.

Kaga cy y nuramy OpraHu3allMOHO-€KOHOMCKHM (akTOpH, Off  HajBeher 3Hauaja 3a
neduHNCame HE3aBICHO MPOMEHJBUBHX BEIWYHMHA Cy MPUMEHEHE TEXHOJIOTH]E MPOU3BOIHE
U HUBO HMHTEH3MBHOCTH IIPOM3BOMAE. YKOJIUMKO C€ y IMOCMAaTpaHOM IOJHOIMPUBPEIHOM
CHCTEMY 3ajelHUYKH KOPHCTE PacIlOOXKHMBH PECYpCH pajia U CpeAcTaBa MEeXaHM3aIyje, 3a
NPETIOCTaBUTH j€ Ja C€ M TEXHOJIOIKH HUBO MPOU3BOAE HE Pa3IMKYje 3HATHO y MOjeTUHIM
OpraHM3alMOHNM JesoBUMa. MehyTuM, y OKBHpPY MCTHX WM PA3IWYUTHX OPTaHU3ALHUOHUX
JIeNIoBa 3HAYajHE Cy pa3iIMKe y TEXHOJIOTHjU MPOHU3BOIE Y CYBOM parapemy U Yy YCIOBUMA
HaBo/AmaBama. OBE TEXHOJOIIKE pas3iIuKe MaHH(ECTyjy ce Kako Yy IpPOU3BOJHUM
pe3yaTaTuMa, Tako U 'y €KOHOMCKUM eeKThMa.

[IpobneM HMHTEH3MBHOCTH TMPOU3BOJE CBOAM C€, y CYIUTHHH, Ha mpolieM yTBphuBama
€KOHOMCKHM ONTHMAJIHOT HUBOA MHTEH3UBHOCTH TI0jeIMHHX JINHH]A TIPOU3BOJIIHE, WU IPYTUM
peunma Ha npobieM yTBphuBama eKOHOMCKH ONTHMAJIHOT IMpUHOCA 3a 1aTte ycnose. Kako ce
IPOM3BOAHH, @ HAPOUYNUTO OPraHM3aIHOHO-€KOHOMCKH YCJIOBH IOjEJMHUX OPTaHM3alMOHUX
jeAuHUIIa MOTy OMTHO pa3IMKOBAaTH, TAKO CE€ U HUXOB ONTHMAJIHM HMBO HWHTEH3HUBHOCTH
MOXKE pa3JIMKOBATH 3a IOjeAnHE yceBe. 10 MPOY3pOKyje M pasiiuke y TNPOU3BOTHHM U
€KOHOMCKHUM pE3yJTaThMa, T€ Ce TaKBe CHEIM(PUUYHOCTH OPraHU3alMOHUX jeIUHHIIA MOpPajy
MMaTH y BUIY NPHINKOM Je(HHNCakha HE3aBUCHO IPOMEHJBUBUX Y PaTapCTBY.

3HaTHO je TeXH NpoOJIEeM YTBPAWUTH HE3aBUCHO IPOMEHJbUBE BEIUYMHE Y CTOYApPCTRBY.
Hawnwme, 300r cieniuduyHOCTH CTOYapCKe MPOU3BOMKE, Mopea (pHHAIHE JTUHHU]E TTPOU3BOIHE
(kaTeropuja CTOKE KoOja TMpeICTaBiba, WIK Jaje (UHAIHH, OJHOCHO TPXKUIIHU IPOU3BON)
nmocToju Hu3 mpatehux kareropuja. Koa m30opa akTUBHOCTH y CTOYApCTBY TIOCTOj€ JBE
MoryhHOCTH:

— IlpBa je ma cBaka Kkareropuja ojapeheHe BpcTE CTOKE INpeACTaBiba 3aceOHY
aKTHBHOCT M Ja CE U3pa)kaBa aliCOTYTHHUM, WIH YCIOBHHM OpoOjeM rpia.

— Jlpyra moryhHocT je ma y wmomeny durypumry camo (uHaNIHE KaTeropuje
MOjEeIMHUX BPCTa CTOKE, a Jla CE PEJICBAHTHHU MoKa3aTe/bu (IPOU3BOJIHU 3aXTCBH U
E€KOHOMCKH edekTr) mparehux Kareropvja KyMyJaTHBHO HMCKaXy Kpo3 (UHAIHY
KaTeropujy.

duHanHe Kateropuje MOry y Mojedy na (urypuiry kao kamanuter (ancoiyTHu Opoj wim
Opoj YCIOBHHUX TpJia) WK KA0 KOJWYHWHA FOTOBHX MPOU3BOJA, IITO je Y OCHOBU MCTO. OBaKo
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npuka3aHa (UHAIHA KaTeropwja Ha3WBa ce ''CTPYKTYpPHO' Tpio CTOke, jep je "omrepehena
CBUM 3axTeBMMa M e(dektuma nomMohHux kareropuja croke. C 003uMpoM Ha 3HayajHe
VHIMBUAYyalHEe pa3liiKe Kanmanutera (rpia) y CTOYapCTBY, ampOKCUMHUpPAEke, OIXHOCHO
onpehuBame MPOCEYHUX ''BPEIHOCTU' HE3aBUCHO NMPOMEHJBMBHX HY)KHO Caap>KH H3BECHH
HUBO morpemke. OBaj HMBO TpelIKe y OWJIO KOjeM IUIaHHWpamy HHje Moryhe uzbehwm.
Mebhytum, na 6u ce HUBO TpelIKe Yclie[ yTBphHBama MPOCEUYHUX BEIWYMHA CMAmbHO Ha
MHUHMMYM, OJHOCHO YIVIABHOM CBEO Ha HHAMBUIYaJlHE pa3iMKe TIpia, MOTpeOHO je
Pa3sMOTPHUTH M €BEHTYAIIHO YBaKUTH OCTaje MPUPOJHE M OpraHU3alMOHE YCJOBE, Kao M y
OMJbHO] TIPOU3BOIIHH.

ITto ce THUYe TPHUPOJHHMX YCJIOBA, 3HAYajHE pPA3IUKE Yy MPOM3BOJHUM M EKOHOMCKHM
edeKTUMa y OKBUPY HCTE JTUHUjE MIPOU3BOILE MOTY HACTATH YCIIE] pa3jifKa y pacaMa CTOKE.
On  opraHu3anMoOHO-€KOHOMCKHMX YCIIOBa Haj3HA4YajHUJU 3a JAePUHUCAKHE HE3aBHUCHO
MPOMEHJPMBUX BEJIMYMHA Yy CTOYAPCTBY Cy HAYMH JpKamkba CTOKE M HUBO HHTCH3MBHOCTH
MPOM3BOKE, KOjU Y HajBehoj Mepu 3aBuCH 0 HMBOA M KBAJIHMTETAa MCXpaHe cToke. CIMYHO
Kao y OMJbHO] TIPOU3BO/GH, U OBJIC j€, Y 3aBUCHOCTH OJf KOHKPETHHX YCIIOBA U OJJHOCA IICHA,
notrpeOHO MhK Ha EKOHOMCKO ONITHUMATHA HUBO MHTEH3WBHOCTH HCXPaHE CTOKE.

Ha kpajy, moTpeOHO je HamOMeHyTH Ja cy oBjae oOyxBaheHn camo OoHU (aKTOPH 3a KOje ce
cMaTpa J1a Mory OUTH O] JOMHUHAHTHOT YTHIIaja 32 ()OPMYJIMCakhe HE3aBUCHO MPOMEHIJbUBUX
BEJIMYMHA y MOJIEITY, @ Jla Y CTBAPHOCTHU TIOCTOJU YUTAaB HU3 JAPYrHX (akTopa KOjH yTUIy Ha
HE3aBHCHO MPOMEHJbUBE BennunHe. CBe HUX HU MOJIEN JIMHEAPHOT MpOorpaMupama, HU OMIo
KOJU JpPYyrd CHUMYJAIlMOHW MOJEN, HHje y CTamy Ja OO0yxXBaTH, IITO 300T HHUXOBOT
HEMPEJIBUIUBOT YTHIAja, IITO 300T eKOHOMCKE HEIIETMCXOTHOCTH.

2.3.4.2 Marpuua orpanuyaBajyhux ¢akropa

Ha matpunu orpannuaBajyhux ¢axtopa y MOJEIy 3a ONTUMHUPAE MPOU3BOIHE MOTY
Ce YOYHTH NeT KapaKTePUCTHUYKUX TIpylna OrpaHWYEHa, Yy 3aBUCHOCTH O]l HHHXOBE
oOyxBaTHOCTH. CBaka 0J] OBUX Ipyla OrpaHHuYeHa MMa 3a LWJb Ja y Mojeny oOyxXxBaTH U
Ipe/CTaBy oJpeheHe peanHe penanyje, y CI0KEHOM MOJbOIPUBPEIHOM CHCTEMY.

IIpsa epyna orpannvaBajyhux akTopa mpou3BOAEKHE OJHOCH CE€ Ha OTpaHHUYECHA KOja
cy crmernuduuHa 3a MOjeIUHE OpraHu3anuoHe jeaunuie (mojcucreme). bpoj oBakBuX
OTpaHWYEHa y TPBOM pEay 3aBUCH OJf OPraHU3AlMOHE CTPYKTYpe NOJHOTPUBPEIHOT
MOCJIOBHOT CHCTEMa KOjU c€ MOJETHpa. Y OBy IpyIly OrpaHHuYeHa CHajaajy OrpaHuvYeHa
Kamairera OpraHW3alMOHUX JEIMHUIA, U TO Y NPBOM pEAy, OTPaHWYCHa 3eMIBHIITHUX
Karmamurera M KarmauuTeTa 3a MpUMapHy npepany. YKOJIHKO je CHCTeM KOjU ce MOJenupa
OpPraHW30BaH MO TEPUTOPHjATHOM MPHUHIIUITY, U YKOJIMKO HHje Moryha, uim eKOHOMCKH HH]e
panMoHanHa 3ajeJHIYKa ynorpeda onpeheHnx kareropuja cpeicraBa MexaHU3allHje 3a BHILIE
OpraHu3aiMonux jeauauia (y MpBOM peay MHCIH Ce Ha IMOjeWHE KaTeropuje TPaKTopa),
TaJla y OBy Ipylly OrpaHHueHa Clajajy U OHA CPEeACTBa MeXaHHU3alMje KOja ce KOPHCTE CaMo
3a OTpeOe MOjeTMHNX OpPTraHU3aIMOHNX jeUHUIA. Y OBY IpYIly OrpaHHYCHa MOTY na yhy u
OrpaHuyYea KoOja HMCY CTPHKTHO B€3aHa 3a MOjeJMHE OpraHM3allMOHe MojcucreMe, Beh 3a
NOjeIMHEe TIPOM3BOJHE CIENU(PUHOCTH. Tako, oBa OrpaHWuYema MOTY Ja c€ OJHOCE Ha
KaranuTeTe MOjeIMHUX THIIOBAa 3eMJBHILTA, WM APYruX creruduynux yciosa (cucrema 3a
HABO/(FhbaBamke) KOjU y oapehieHOM MPOU3BOAHOM CMHUCIY MPEACTaBbajy MOACHUCTEME Y
KOjUMa ce OJiBHja MPOMU3BOJHH IMPOIIEC BUIIE JIMHUja MPOU3BoAKe. OrpaHnuemha MpBe rpyme
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MPEACTaBba]y y MOJIEIY JI€JIOBE XOPHU3OHTAJTHE NPOU3BOAHE CTPYKTYpE, KOjU TOBE3Y]Y
NOjeJIMHE €JIEMEHTE y OKBUPY MOJEMHUX OPTaHU3AIMOHUX, WK CHCIU(PUIHIX MTPOU3BOIHUX
noacuctema. 1lITo je Opoj OBakBHUX OorpaHWYECHa y MOJCITY MamH, TO je Beha MoryhHoCT 3a
panMoHanHuje KopHIIheme pacHoJOKUBUX Kamalmurera ¥ oMoryheH je BHIIM HHUBO
MIOCTU3amkha ONTHMAITHAX €KOHOMCKHUX pe3yJiITara.

Jlpyea epyna orpannuaBajyhux ¢akTopa OJHOCH C€ Ha IOjeANMHE AKTHBHOCTH y OKBHUDPY
NOjeITMHUX OPTaHU3aIMOHUX jenuHuna. OBy IpyIy OorpaHHYea YHHE, IPeMa CBOjOj CBPCH U
HaMEHH, XeTeporeHu (aktopu. Y parapckoj MPOM3BOIKBM OBa OIpaHUYCHa YCIOBJBEHA CYy
cneuuuyHUM  OHOJIOIIKMM  3aXTeBHMMa IOjeAMHUX yCeBa, U3 KOJUX IPOUCTHUY
OpraHU3aIMOHO-EKOHOMCKH 3aXTEBH 3a TOMITOBAKE TUIOIOCMEHE U IUIO0pena. Y BPIITCHEM
OBHX 3axTeBa y MOJAEN 3a U3pagy  TOAULIKBET ONTHUMAIHOT IUIaHa MPOHU3BOIIE Y
noJronpuBpenu ooe3del)yje ce KOHTUHYUTET IUIaHUpamka Y HapeTHUM TOANHAMa, jep C€ OBUM
orpaHuYemUMa TpajHO 00e30elyjy jemHako MOBOJFHHM YCIOBH MHpOHM3BOI-C. EnnmMunucame
OBaKBUX YCJIOBa W3 MOJeNia y JAaTo] TOAWHU IUTAHWpama, CTBOPWIO OW maneko Behe
MOryhHOCTH ONTUMHUpamwa, and OM y HapeOHHMM ToJWHAMa MOIJIO Jla MMa HeraTHBHE
nocJIeIuIe, jep Ou ce WM TOTITYHO IMMHHHCAE MOTYNHOCTH 3a MPOU3BOY TMOjSIUHUX
yceBa, uiau OM ce 300r HEMOLITOBama IIOJOCMEHE TO JPACTUYHO O/PA3HIIO HA CMAbCHE
npuHoca. OBa orpaHnYemha HAPOUMUTO Cy 3HAUAJHA 332 YCEBE KOJU CY OCETJHHBHU Ha 00JIECTH U
mrerounHe (cyHuokper, mehepHa pena). bynyhu na ce oBum orpanmyemuma 00e36ehyjy u
OCHOBE TUIOJIOpENa, HUMa C€ pErylIuily W MOTYhHOCTH 3a YCHEIIHO OpTaHWu30Bambe
pou3BOHOT Mporeca. OBa rpymna orpaHuYeHha KapakKTepUCTUYHA je M 32 CTOYapCTBO, jep CY
y B0j oOyxBaheHa M orpaHWYeHa CTAjCKUX KalaluTeTa Koja ce OJHOCE Ha IMOjeIMHE BPCTE,
WJIN KaTeropuje CTOKE.

Jlok cy mperxojnHe [BE TIpyle OrpaHUYeHa IpelCcTaBjbalic MaplyjalHa OrpaHHuYCHa
MOjeIMHAX TIOJICUCTEMa, WM eJIeMEeHaTa y OKBHPY IMOJCHCTEMa, HapegHe TpH Tpyle
OrpaHMYea MMajy 3a Wb Jia IOBEXY IOjeJUHE IMOJCUCTEME, WIM €JIEMEHTE BHIIE
nojacucTemMa. Ta orpaHnyema y Mojaeny AeQUHUINY penanrje KOjeé CUCTEM YHHE CHCTEMOM,
OJIHOCHO peJialije Koje MoBe3yjy MojeAnHe MOJACUCTEME U eTIEMEHTE Y CHCTEM Kao IIeNINHY.

JenHy BpcTy orpaHuuema mpehe epyne, Koja 'y MOJAETY MOBE3Yjy UCTE JUHH]E MPOU3BOIE
pa3IMYUTHX MOJICUCTEMa, YNHE OTPaHHUYCHA TUTaCMaHa TOjeMHUX Mpon3Boaa. Hanme, ycien
CIeUU(pUYHOCTH TOJHOIPUBPEIHE TPOU3BOJHE (@ je CE30HCKOr KapakTepa, Ja YHHU
CHPOBHHCKY OCHOBY TpexpamOeHe WHIYCTpHje M Ja MPEACTaB/ba CTPATEIIKY HPUBPEIHY
00J1acT) KapakTepa MOjeIUHHUX MOJHONPUBPEIHHUX Mpou3Boaa (na ux Huje Moryhe, win Huje
C€KOHOMCKM ONpaBJaHO CKIQJWIITUTA) W TPXKUIIHUX YCIIOBA, IOjEIUHH ayTIyTH U3
MIOJEOTIPUBPEZIE Cy YECTO OTPAHWYCHH y CMHCIY MHHHAMAIHO 3aXTEBaHHUX, MaKCHUMAalTHO
Moryhux, wim CTpUKTHO JepuHucaHux koinnuuHa. [locebHy BpcTy Tpehe rpyme orpanuyemsa,
KOja TIOBE3yjy HCTE JIMHHUjE€ TPOU3BOAE PA3IMUATHUX TOJCUCTEMa, YWHE OTpaHUYCHa
KaranuTeTa MOojeJUHIX CpelicCTaBa MEXaHHu3allje, Koja cy crenuduvna 3a oapehene nmuHuje
NPOM3BOMIKE, WIH Ce y oapeheHOM meproay BpeMeHa HCKIbYYHMBO KopHcTe 3a onapelhene
JIMHUjE POU3BOAKE (KoMOajHM).

Orpanuuema uemspme zpyne, Koja IOBe3yjy MOjeIUHE pa3IMYUTe aKTUBHOCTH, IPOUCTHYY U3
¢a3HOT KapakTepa MOJFONPHUBPETHE eNaTHOCTH. OBUM OrpaHHYCHHMA Y MOJCIY JeUHUILY
ce BEpTUKAIHE NPOU3BOAHE CTPYKTypEe CHCTEMa M HUXOBE MOBpATHE Be3e. Y NPUMAPHO]
HOJBONIPUBPEIHO] TPOU3BOMBM OBUM OTrpaHMYEH-MMa IMOBE3Yjy Ce paTrapcka M CTodapcka
npou3Boama. OBa Be3a ocTBapyje ce Kpo3 yckiahuBame NMPOU3BOAKE KPMHOT OMiba ca
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norpebama cTo4apcTBa. Y 3aBUCHOCTH O]l HaUMHA (pOpMHparma OpPraHU3allioOHE CTPYKTYpE,
OBHM OTpaHHYCHUMa IIOBE3Y]y C€ DPAa3JIMUUTU EJIIEMEHTH Yy OKBHUPY jE€OHOT, WJIM BHIIE
OpPraHU3alMOHUX MOJCUCTEMA.

Orpannuema neme epyne, Koja Cy 3ajelHUYKA 3a CBE €JICMEHTE Y OKBUPY BHUIIIE TOACHCTEMA,
WIN 32 CBE €JIEMEHTE CHCTEMA, Cy OHAa KOja y MOJENy MpPEICTaBJbajy MpPaBe XOPU3OHTAIHE
cTpykType. thuma ce moBe3yjy pag U CpeicTBa, KOJU CE€ 3ajeJHUYKUA KOPHUCTE 3a CBE, WU
Behu Opoj JMHMja TMPOU3BOIBE Y CIOKEHOM MOJHONpPUBpEeaHOM cuctemy. CympoTHO Opojy
oTrpaHHYEH-a MPBE TPYyIE, ca KOjuMa Cy KOMIUIEMEHTapHa, ca moBehameM Opoja orpaHuYeHa
u3 oBe rpymne nosehaBajy ce mMoryhHocTu 3a panuoHalHUje (DYHKIMOHHCAWkE cHCTEMa U
MIOCTU3ahE BUIIIET HUBOA ONTUMAITHIX €KOHOMCKHX pe3yJiTaTa.

Nmajyhu y Buay CBe HaBEJCHO, MOXKE C€ 3aKJbydyHUTH Ja Cy y Mmojaeny oOyxBaheHe cBe
penieBaHTHE penanyje 3a (YHKIMOHUCAkE CI0KEHHUX MOCIOBHUX CHUCTEMA Y MOJbOIPUBPEIH.
Kako je kapaktep TuX penamnyja TakaB Jla HEKE OJf HBUX ETr3UCTHPA]y CaMO y OKBHPY
HOjGI[I/IHI/IX noaCucTeMa, a Ipyre cy Saje,[[HI/I‘-IKe 3a CBC, NJIKX BULIC €JIEMCHATa CBUX, UJIU BUIIIC
MOJCHCTEMa, MOJIeNT HYXHO HWMa BHIICHHUBOCKY (opmy, omHOcHO ¢dopMmy 3a Kojy je
KapaKTePUCTUYHO TIOCTOjarh¢ OTpaHWuYCHha Ha HHUBOY JEJIOBAa CHCTEMa M OTpaHMYeHa Ha
HUBOY CHCTEMa Kao IEJINHE.

2.34.3 TexHMYKH KOe(pHIUHUjeHTH

Texnuuxku Koeguyujenmu y MOAETY 3a ONTHMHPAEE CIOXKEHOT IOCIOBHOI CHCTEMa Y
MOJEOTIPUBPEIN MMajy JIBOjaKy yJIOTY, KOja MPOUCTHYE W3 BUIICHUBOCKOT KapakTepa MOJena
U TI0CTOjarba BEPTUKATHUX MPOM3BOJHHUX CTPYKTypa y cHucTeMy. [Ipsa ynoea TEXHUUYKUX
Koe(duIjeHaTa jeHaka je Kao M KOJ[ CBUX MOJIela JIMHEAPHOT IPOrpaMHupama U CacToju ce y
NIOBE3MBaKby HE3aBUCHO NPOMEHJPUBUX BEIIMYMHA Y JMHEAPHUM pelalyjama JIeBe CTpaHe
jenHaunHa (HejeIHAUYMHA) Y MATPHUIM OrpaHMYaBajyhux (¢akropa ca JeCHOM CTPaHOM,
OJTHOCHO orpaHun4aBajyhum pecypcuma. Jlpyea ynoea TeXHWYKHX KoedulujeHaTa je
crieniuvHa 3a BUIICHUBOCKE MOJICNIC ONTUMHUpPamka U CaCTOJU C€ Y MOBE3UBaBY HIKUX'
"Bummx" mpou3BoaHUX (aza. JpyruMm pedynma, TEXHUYKH KOCQHIMJEHTH y MOJEIY 3a
ONITUMHUPAEKE TIPOU3BOIHE CIIOKEHOT TTOJLOTPUBPETHOT CHCTEMA MPHUKa3yjy pefaiuje Koje y
peaHOM CHCTEMY YMHE OCHOBHE BE3MBHE €JIEMEHTE BEPTHKAIHUX MIPOU3BOIHUX CTPYKTYpA.

2.3.4.4 OrpanunuaBajyhu pecypcu

Bektop orpanuuaBajyhmx pecypca y MaTpULIM OTpaHHYeHa Mojela JIMHeapHOT
nporpamupama 3a ONTUMHPAamE MOJLONPUBPEAHE NMPOU3BOAKBE YMHE pealiHa OrpaHHyYeHa
NpOM3BOIbE U M1acMaHa. OBa orpaHuYena y 3aBUCHOCTH OJ1 JIOKAIKje, MOTY Ce TPYIHCATH Yy
MHTEPHA W €KCTepHa OorpaHnWYema. HTepHa orpaHHuYema NMPOU3BOIIE Cy OTpaHUUYCHA Y
OKBHPY IIOCJIOBHOI CHCTEMa KOjU ce Mojenupa (KamanuTeTd, CTajlHa pajaHa CHara,
3eMJbHMINTe, OOpTHA cpencTBa). EkcrepHa orpaHuuera MNpPOU3BOIKE Cy OHA KOja CUCTEMY
Hamehe okpyxkeme (MoryhHocTH macmana, o0Oe30elerme ce30HCKe pajHe cHare, KpeauTa,
HabaBKke penpomarepujaina, uta.). Ca acrieKTa caMor KapakTepa, OrpaHHYeHa POU3BOIHE Ce
MOTy TPYIIUCATH y TPOU3BO/IHA, OMOTEXHNYKA, (PMHAHCH]CKA U TPXKUIIIHA OTPaHUYCHbA.
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VY npouzeoona oepanuuerpa crianajy.
— 3eMJBHIITE,
— CpencTBa MexaHHu3alyje,
— JMpEeKTHA paJaHa CHara,
— CTajCKH KamaruTeTH 1
— KamamwuTeTH 3a Ipepany.

VY buomexnuuka ocpanuyerba Crianajy.
— moTpebe MmI0J0pea 1 MI0J0CMEHE,
— motpebde 3a KpMHUM OUJbEM, U
— PenpoAyKIIMOHA CIIOCOOHOCT CTajIa.

Qunancujcka oepanuiersa TPON3BOIHE YNHE:
— COIICTBEHa OOPTHA CPEJ/ICTBA,
— MoryhHOCTH KpeIuTHpama MPOU3BOIE,
— COIICTBEHA MHBECTUIIMOHA CPENICTBA, U
— T1yha cpeacTsa 3a pasBoj.

VY rpyny mparcuwnux oepanuyersa cnaiajy:
- MoryhHOCTH mjilacMaHa rOTOBUX MPOU3BOJAA U

- moryhHocTH 00e30ehema oapeheHnx BpcTa pempo-maTepujaiia, CpeacTaBa 3a paj U
CE30HCKE pajiHe cHare.

2.3.4.5 DyHKUMja KPUTEPUjyMa ONTHMATHOCTH

VY yciaoBuMa TpXKHITHE EKOHOMHjE, OCHOBHO MEPHJIO €()EeKTUBHOCTH TPOHM3BOIHE
npejcTaBiba npoghum (006um) oTHOCHO pa3niuka u3Mely BpeHOCTH TPOU3BOAKE M YKYITHUX
TPOIIIKOBA. YBpINTaBambe JOOUTH y (YHKIM]y KpPUTEpPHjyMa ONTUMAIHOCTH y MOJICITY
JMHEAPHOT NPOrpaMupama HUje LEIMCXOAHO, 300r Tora mTO ce NpH onapehuBamy OBe
00padyHCKe KaTeropuje Mopajy y3eTH y 003up ¥ (UKCHH TPOIIKOBH, KOjU HE 3aI0BOJHABA]y
TpaXXeHy JIMHEApPHOCT KpeTama. OCuUM TOra, YKOJIMKO OM Ce M EITMMHHUCANINA TUPEKTHU
(UMKCHU TPOIIKOBH, OCTaje MpoOJeM pacmojieie BapHjaOMIIHOT Jefia OIMIITHUX TPOIIKOBA Ha
NOojeIMHEe JIMHMjE MPOU3BOAIKE NPUIMKOM yTBphuBama KoeduuujeHTa Yy QYHKIHjH

KpUTepHjyma.

VY mwby npeBasuiakema HaBEICHWX NpoOsieMa, Kao KPUTEPHjyM ONTHMHUpAEmbA Y MOICTY
JMHEApHOT TporpaMupama KOPHCTH ce Heto  npuxojJ (y HEKHMM Hu3BOpUMa OpyTo-
bUHAHCHjCKH pe3yaTar, OpyTO-HETO MPHUXOJ, WM Mapka MMokpuha) KOju IpeacTaBba
TEOPH]CKYy EKOHOMCKY KaTeropHjy. Hero mpuxon ce neduHume Kao pasznuka usMehy
BPEIHOCTH TIPOM3BOJKE M BapHjaOMIHUX TpoimkoBa. Kako (ukcHHM TpoIIKOBH HeEMajy
yTulaja Ha ojpehuBame ONTUMATHOr IUIaHA TPOU3BOJLE, j€p j€ HHUXOBAa BEIHMYMHA
UHIU(EPEHTHA Y OJAHOCY Ha MPOMEHY CTPYKType NPOW3BOMbE, HEMa CMETHH 32 HUXOBY
eJIMMUHALIN]Y TIpU yTBphHBamy MakcuManHe epeKkTuBHOCTU. CBaKako Ja OBa KOHCTaTalyja
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BOXM CaMO Yy KpaTKOM HMHTEpBAJly IOCMaTpama, OJHOCHO Yy TOKY jeTHOr Ipoleca
OPOM3BOME, IITO Y TOJBONPHUBPEAM YIJIABHOM  OArOBapa TMEPUOAY  TOJHILIEHET
(kpaTKOpOUHOT) IUIaHHpama. J{yropouyHo MOCMaTpaHo, OJZHOCHO IIOCMATpPaHO Ca acleKTa
pa3Boja cuCTeMa, J0Ja3u A0 M3paxaja pelaTHBHA (UKCHOCT, Ka0 KapaKTEPHCTUKA CBUX
¢daxkTopa TpoW3BOAKE, MAa CE y TOM IEPHOAY CBH TPOIIKOBH MOTY TPETHPATH Kao
BapujabUIIHY, TE CYy, Ka0 TaKBH, O] YTHIIaja HA ONTUMAIHO CTPYKTYHPabe IPOU3BOIIHE.

Kaga cy y mnwuramy oOmnmrH TpPOIIKOBH, KOje Yy HajBeheM W3HOCY YMHE TPOLIKOBH
Hempou3BOAHUX (YyHKIIMja W o0aBe3e Koje IOJbONMPHUBPEAHA OpraHu3aluja H37Baja 3a
3ajeIHNYKe M OMIITEeIPYIITBeHE motpede (a Koju cy Hajuernhe OylieTUpaHH Ha TOTUIIEHEM
HUBOY) HajIEIMCXOJHHM]a je FHHXOBa CIMMHUHAIMjA, jep OM cBaka mwuXxoBa (y OCHOBH
CyOjeKTHBHA) pacrojeia HEONmpaBJaHO JOBejda 0 HEjeJHAKOI CKOHOMCKOI IOJIoXaja
nojeuHe JUHUje mpousBoame. Mmajyhu y Buay HaBeieHO, HETO MPUXOJ CE Yy MOJCIY
JUHEApHOT TMPOTpaMHpama 3a ONTUMHUPAmE MPOU3BOAHE MOXKE OJIPEAUTH KAao pasiuKa
n3Mel)y BpeTHOCTH MTPOU3BOIHE U TUPEKTHUX BapHjaOMIITHUX TPOITKOBA.

VY 3aBHCHOCTH OJ1 TOora KOju he ce TMPEeKTHW BaphjaOWIHU TPOIIKOBH Y3€TH y 003Up, Hemo-
npuxo0, Kao TEOpHjcKa EKOHOMCKA KaTeropHja, Mo>ke OMTH jeHAKO MMOBOJbAH MHAMKATOP 3a
onpehuBame CTPYKType NPOU3BOAKE Koja 00e30ehyje MaKCHMalTHH 0XOJaK, OJHOCHO
MaKCHUMAaJHy JOOHUT. YKOJIMKO c€ MPUIMKOM YTBphHBama HETO-NPUXOAA y3My y 003Hp CBHU
TUPEKTHU BapwjaOMJIHM TPOIIKOBH, OHAA je YTBphUBakbe MaKCHUMAJIHOT HETO-TIPUX0]1a
WH/IMKATOp MaKCHUMallHe IOOMTH IOJHOIPHUBPEAHE OpraHu3anuje. AKO ce O]l BPEIHOCTH
MPOM3BOKHE OJy3MY CaMO ITUPEKTHH BapHjaOMIIHU MaTE€pPHjaHU TPOUIKOBH, Y TOM CIy4ajy
onpeheHn HeTO-TPUXO/I MPEeACTaBba MHIUKATOP MAaKCUMAITHOT JI0XOTKA.

Teopercku mocmMarpaHo, MaKCUMaJIHH JOXOAaK HE Mopa faa obe30ehyje MakcumanHy, ra yak
HU 3aJ10BOJbaBajyhy moouTt mocioBHOr cucteMa. C 003upoM Ha TO Ja AeUHHCAHU MOJET
MPBEHCTBEHO PECIHEKTYyje LHUJbEBE MOCIOBHOI CHCTEMa, a HE LUJbEBE MIMpE IPYIITBEHE
3ajeHAIE, Y HEeMy j€ IeNIUCXOAHHje KopHuilheme HEeTO-mpuxojJa Kao WHIUKATopa
MaKCUMUpama yKymHe no0utu. OBO HE BaXH 3a MOJHONMPUBPEIHA Ta3TUHCTBA, KO KOJHX
JbMXOB COIICTBEHHW pajl HUje TPOIIakK, Beh 3apaga — KOPHUCT 3a BiIacHUKA. 300T TOora ce KO
ONTHUMHpPAEKA MPOU3BOMIHE HA MOJHONPUBPEIHAM Ta3IMHCTBUMA HETO MPHUXOJ] KOPUCTH Kao
WH/INKAaTOp MaKCHUMAJTHO TOXOTKA T'a3INHCTBA.

MuHHMHU3Mpake TPOIIKOBA, KAao MOTyhHM KpHUTEpHjyM ONTHMHpama, HE JOIPHHOCH
palroHaTHOM KOpHUITNEeHY PacmoyioKUBUX (GUKCHUX (PaKkTopa, HUTH je Y PYHKIIU]H Pa3Boja,
Ia je Kao TakaB, CYNpOTaH KpUTEpUjyMHMa MakcuMaiHe edekTuBHOcTH. 300r Tora ce
MUHHMH3HPAKHE TPOIIKOBA KOPUCTH CaMO M3Y3€THO, Kajia ce NeUHUCaHa CTPYKTYpa H O0MM
IPOM3BOJIEHE JKEJI€ OCTBAPUTH Y3 MUHHMYM TPOIIKOBA.

2.3.5 @opmyaucame MATEeMATHYKOT MOJieJia

Kpajmu 1mwbp Mopenupama TNPOM3BOAE CIOKEHOT  IOJHONPUBPEIHOI CHCTEMaA  je
neduHICamke MaTEMaTHIKOT MOJIeNa, OJHOCHO MPEBOheHEe CTBApPHUX PEJICBAaHTHUX peraluja
y TOCMaTpaHoM OOQjeKTy HCTPaXHMBamka Yy CKYyN JIOTUYKUX pejanuja JaeUuHUCAHUX
MareMaTHukuM cumOonmuma. [locraBka MaTeMaTH4KOr Mojeia IpEICTaBjha OCHOBY 3a
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pemiaBame AepuHUCAHOT MpobdiieMa ONTUMHpama CTPYKTYpPE MOJbOMPUBPEAHE TPOU3BOIME,
MPUMEHOM €T3aKTHUX MAaTEMATHUYKHX METO/a.

Ha oBoMm mecty Ouhe mpe3eHTHpaH OMINTH MaTEMaTHYKH MOJIET 32 ONTUMHPAEmE CTPYKTYpe
MIPOU3BOIHE CIOKEHOT MOJFONPHUBPEIHOT CUCTEMa, KOju 00yxBaTa cBe paHHje neduHHCcaHE
eJIeMEeHTe 3a yTBphHBame HE3aBUCHO NMPOMEHJbMBUX BEIMYMHA, MAaTpHIE OrpaHHyYaBajyhux

yciioBa U (PYHKITH]Y KPUTEPH]jyMa.

VY koM cteneHy he KOHKpETHHM MOJIe]l YCBOJUTH CBE HaBEJCHE Iapa- METpe 3a JepuHUCaAbE
HE3aBUCHO IMPOMEHJBUBHUX BEIWYHMHA, OTpaHWYaBajyhux ycnoBa u (yHKIHje KpUTEpHU]jyMa,
3aBucuhe O] pacmnojiokuBe WH(OpPMAIMOHE OCHOBE, MPOIICHE 3Hauaja I10jequHUX
napamerapa off yTUIlaja Ha He3aBUCH IPOMEHJbHBE BEJIMUYUHE U T10jeIMHA OTPAHUYECHA, KA0 U
0J1 KOHKPETHOT [IUJba ONTHMHUPAbA.

Takohe, cama TmOCTaBKa MaTeMaTHYKOT Mojejia Y KOHKPETHOM Ciy4ajy 3aBucuhe m of
noctojehe opraHu3alMoHe CTPYKTYPE CUCTEMA, Y TOM CMHCIY IITO C€ HEKa OrpaHuyeHa, Koja
Cy Y OIIITEM MOJEIY IMOCTaBJbEHA 32 CHCTEM Y IIEJHMHH, MOTY Y KOHKPETHOM CIIy4ajy jaBUTH
Ka0 OTpaHHYera Koja ce 1e(pMHUIY Ha HUBOMMA OPTaHU3aLMOHUX MTOJICUCTEMA.

a) Hezasucno npomenmusa senuuuna (akmuenocm)

Xija >0 i=1)m;  j=1(Un; k=1)o;  I1=1(1)p

Xiju = mospmmHa yceBa (0poj rpia xareropuje croke) "i", "j-re" copre (pace), y ycnoBuma
npou3Boame (y ycinoBuMa apxkama) K", y opranmsanuonoj jeauHunu "l1"

m = Opoj IMHU]ja TPOU3BOIIHE

>
11

Opoj coptu (paca) MojeIMHHUX JMHUja TPOU3BOIHE

= Opoj pa3TUYUTHX YCIOBAa TMPOU3BOE (TUIOBAa 3EMJBUINTA, MOTYNHOCTH
HaBO/IbaBakba, HAYMHA JIPXKaa CTOKE)

p = Opoj OpraHU3alMOHUX jeAMHUIIA CHCTEMA.
6) Ocpanuuasajyhu ycnosu
1) Orpannucma 3eMJBHIIHUX U CTAjCKUX Kamalurera
m n
2 2 Xk = A
i=1j=1
Ay = pacroyiokiBa TMOBPINMHA 3€MJBUINTA Ca JaTUM YCIOBHMa mpousBoame "K', y
opranu3auuoHoj jeauuunu "y Xekrapuma, OJHOCHO pACIIOJIOKMBH KaIlallUTET

crajckor objexra "K", y opranusaiuonoj jeauauim "l

Maxkcumanan moryhu 6poj oBe BpcTe orpaHuderma y Mojeny u3Hocu "0 myrta "p".
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2) BruorexHUYKa OrpaHHYCHa

I Ms

Xijkl < Ci A

j=1

Ci = xoeduuujeHT MakcuMaiaHor ydemha yceBa X; y "K"-TUM yclioBMMa MpOHM3BOIBE y
opranu3aiuonoj jeaunauiy 1" ¢ 003upoM Ha 3aXTeBe II0I0PE/Ia U MI0JOCMEHE.

3) Maksimalna (minimalna) ograni¢enja plasmana

n 0 p (
2 X 2 Bk Xk R
j=1k=11=1 )
Pi = makcumanno moryha (MUHHUMAaITHO MOTpeOHA) KOJMYKMHA TPou3Boaa "I Koja ce MoKe
IUIACUPATH Ha TPIKHUIITE
Piju = TexHM4YkHM Koe(HUHUjeHT, KOju O3Ha4yaBa mpuHOC ycea "I, copte "j", y ycmoBuma

npousBoame "K" y opranusamuonoj jeauauu l".

4) OrpaHnyema KanaiuTeTa CpeIcTaBa MEXaHnu3aluje
KOja ce KOPUCTE camo 3a jeHY JUHHU]Y TIPOU3BOIHE

: ¥ Sijki Xijg < S/
IK=11=1 !

I M>

J

st = KamaguTeT CIeU(pUYHOT CPEJCTBa MEXaHU3AlMje KOje Ce KOPUCTU Y IPOU3BOIHI

|
ycesa XI y nepuoay Bpemena "t"
t = TEXHWYKU KOCPUIIM]CHT, KOJU O3HayaBa MOTPeOHY KOJUYUHY pafa CrenupuIHOT

S.. . . myn
ijkl CpelcTBa MEXaHU3alLHM]je 110 JEANHULIM KalaluTera ycesa |, copre ']", y yCIoBAMa
npousBoame K", y opranmzannonoj jenuaunu ", y meproay Bpemena "t".

5) Orpanndema Koja moBe3yjy Mel)y3aBUCHE JTHHH]E TPOU3BOIHE

0y (RN T s & 5 Hn-b)ikd An-b)jK =

Mo

a>n; b<n; a=b
TEXHUYKU KOe(UIIMjEeHT, KOju Oo3Ha4yaBa npuHoc yceB X(n-a), "j", y ycioBuma
npousBoame 'K, y opranuzamuonoj jeauuuim l"
C(n-b)jkl = TEXHHMYKH KOC(HIMjEHT, KOjU O3Ha4aBa IOTpeOHy KoMnuuHy mpomussona X(n-a), 3a
jeIMHMIlY KamaureTa JTuHHje npousBoame X(N-b), copre (pace) "j", y ycnoBuma
npousBoame K", y opranuzannonoj jexuaumnm 1"

Pa-aju =
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6) Orpannyema TUPEKTHE pajHE CHAre

n o p t
DD DI Xi'k| <R
e ijki 7M)
i=lj=1k=1l=1
R' = ykymHE pacrosnoxuBi GOH 4acoBa pajga TUPEKTHHX PATHHKA y IEPUOLY BpeMeHa "t"
ri}kl = TEeXHUYKH KOe(UIMjeHT, KOjU O3HayaBa 1noTpedan Opoj 4acoBa pajaa Mo jeAMHULU

KaranureTa JUHUje mpousBoame "I, copre (pace) "j", y ycloBHUMa IPOHM3BOILC
"k", y opranuszannonoj jexnuim "I, y mepuomy "t".

7) OrpaHn4ema MOTOHCKUX CPENICTaBa MEXaHU3AIIN]e

st = YKYIHU pacnoJIOKWBH (OHJ YacoBa paja KaTEropuje IMOTOHCKOT cpencTBa
Mexanuzaiyje "q", y nepuoay spemena "t"

Sitjc|](| = TEeXHWYKM KOe(HIMjeHT, KOju O3HayaBa MoTpedaH Opoj yacoBa paga KaTeropuje
MOTOHCKOT CpeACTBAa MexaHuzamuje (", 1Mo  jeJUHUIM  KamanuTeTa JIUHHU]e
npomsBoame 1", copte (pace) "j", y ycnoBuma mnpousBoame "K', y opraHusanumoHoj

jemuauty 1", y nepuomy "t"
u) Qynkyuja Kpumepujyma ONmMuMaIHoCmu

MaxkcuMainHa e(peKTUBHOCT TPOU3BOIHHE

m n o p
DD IS IS npijklxi“d = NP — max
i=lj=1k=1l=1
NPijy = IUIAHUPAHHW HETO NMPUXOJ 110 jeAWHHIM KalaluTeTa JHHHUje Ipou3Boame "i", copre

(pace) "j", y ycnoBuma npousBoe K", y opranuzanuonoj jenuaumm 1"

NP = makcumannu ITaHUPAHU HETO IMPUXO/ CIIOKCHOT ITOJbOIIPUBPCAHOI CUCTEMA
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2.3.6 PemaBame Moaejia

Camo pemaBame wmogmena JIII, omHocHO oapehuBame ONTHUMAIHE CTPYKTYype
NPOM3BOI-E KOja IMOJ JAaTHM OrpaHuuem-uMa o0e30ehyje ekcTpeMHy BpeaHOCT (MakCHMyM
WIM MHUHUMYM) [HJbHE (YHKIHjEe CIPOBOJM CE€ CHUMILIEKC METOAOM. Y TMpakcu ce 3a
pelaBame Mojelna KOPUCTH padyHapcka TeXHuKa (MEepCOHANHU padyHap) U oaroBapajyhu
nporpamcku naker.Hajuemrhe kopumtheH mnporpaMmcku makeT 3a pemaBame mozaena JIIT y
Hamoj mpakcu je LINDO, koju ce kopucTu 3a JWMHEApHO, IEITOOPOJHO M KBaJApPaTHO
nporpamupame.CBaku MPOrpaMCKH MaKeT UMa CTPUKTHO (OPMaIM30BaHy CTPYKTYPY 3a YHOC
1oJaTaKa.

[Iporpamcku maker LINDO 3axteBa mpBO yHOIICHEe (PYHKIMje KpUTEPHjyMa, TP YEeMY CE
HNPUOPHUTETHO YHOCH MHIMKaTop ekcrpeMHe Bpeauoctu (MIN - 3a Mmunummsupame, nimm MAX
- 3a MaKCHMMH3Hpame HHu/bHe (YHKIMjE), a Y HACTaBKy cama (yHKIHja KpuTepujyma. Ilo
yHOLIeWY (QYHKIMje KpuTepujyma yHocu ce o3Haka "ST" (SUBJECT TO = mox
OrpaHMYCHMMa), IITO O3HAyaBa MOYETaK YHOIICHa orpaHuvaBajyhux ycmoBa. O3Hake
MH/IMKAaTOpa OrpaHUYeHa y MaTpULU OrpaHnvaBajyhux ycioBa; > wiu < y IporpamcKoM
naketry LINDO mnoapasymeBajy: Behe wim jegHako, OJHOCHO, Mame WM jeaHako. Ilo
3aBpIIETKY YHOILIEHa OrpaHH4aBajyhux ycioBa y mocienmu pen yHocu ce o3Haka "END",
HITO O3HauaBa 3aBpIIETaK YHoOIIewa Mojena. [IporpaMcko pemiaBame Mojiena WHULUpA ce
Hapenoom "SOLVE".

PemaBamem yneror monena nporpamcku naker LINDO naje monatke o:
— EKCTPEMHOj BPEIHOCTH LWJbHE QYHKIHje (MUHUMYMY, HJIH MAaKCUMYMY),

— Opojy utepanuja (mocrymnaka) KOju je YUUBEH 10 100HMjalka ONTHMAIHOT Peliekha,
"

— BpEAHOCTH HE3aBHUCHO NMPOMEHJbUBHX Y MOJIETY.

[Topen oBMX eneMEHTapHHX IOJaTaka peIlaBamkeM Mojela 100Hujajy ce W eJIEMEHTH 3a
MOCTONTUMAIIHY aHAJTU3y JTOOUjEHOT peleHha.

2.3.7 TlocTonTHMAJIHA AaHAJIN3A

CaMmo0 onTUMallHO pelIeHhe CTPYKTYpe MOJHONPHUBPEIHE MPOM3BOIBE MMa KBAaHTUTATHBHH
KapakTep. KBamurer m00MjEHOT ONTHMAIHOT peElIcHha onpehyje ce y TMOCTYNKY
nocTontTuManHe aHaiausze. [log KBaJIMTETOM ONTHMAJHOT pellielkha IMOoApa3yMeBa Ce HU3
nH(popMalja Koje TOBOpe O MOTYhHOCTH TNpUMEHE JOOMjEHOT pellekha, MPAKTHIHUM
UMIUTMKAIjaMa Koje OHO y ceOM HOCH, CTBApHUM OrpaHHuYCH-MMa Ipoleca MPOH3BOJIILE,
HEHCKOPHITNEHUM TPOW3BOAHAM TIOTEHIMjaJMa, CTENEHY IheroBe IOY3JaHOCTH U
rpaHUIlaMa y KOjUMa OHO BaXKH, TE€ MPaBIMMa JaJbel Pa3Boja MOJHONPUBPEIHE POU3BOJIILE.
VY TOM cMHUCITy, TOCTONITUMAITHA aHAJIH3a CE€ MOXKE MOJICIIUTH Y TPH JIeJa.
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Y mnpBOM jeny CHpOBOAM C€ aHalnM3a HMCKOPUIINEHOCTH TOjeJUHHX PacHOJI0KHUBUX
NPOM3BOJHUX TMOTEHLHUjala W yCJIOBa, OJHOCHO aHajHu3a CTENEHa 3aJ]0BOJbCHA
orpannyaBajyhux pecypca aeduHucanux y mozaerny. OBoM aHanmm3oMm yTBplyjy ce CTBapHa
OTpaHUYeHa, Ka0 M HEHCKopumheHH MpOM3BOIHHU MOTeHUWjanu. HapouuTo je 3HauajHa
aHaJM3a CTENeHa MCKOPUITNEHOCTH PacloiIokuBOr (OoHIA YacoBa pajga JUPEKTHUX PaTHUKA
U TIOjJ€IMHUX KaTeropHja Cpe/CTaBa MEXaHMU3alllje y MOjeIMHIUM TEePHOANMA PAJHUX BPXOBA.
VYKONHMKO Cy HEKa O] OBUX OIpaHHYEHa Y MOTIYHOCTH MCKopuinheHa, JOBOJH C€ Y NMUTAamke
MoryhHOCT cripoBol)era IUIAHUPAHUX PAJHUX OIEpallija y ONTUMAIHOM BPEMEHY, a TUME U
MOTYhHOCT peajqHe TpUMEHE JIO0OWjeHOT ONTUMajgHOT pemniema. OcuM Tora, yTBpheHH
IUTaHUpaHU (OH YacoBa paja paJHUKa U CPe/ICTaBa MEXaHU3allMje Y HEKOM MEpUOJly paHUX
BpPXOBa NPE/CTaBJba 3HAuYajaH IOKA3aTesb 3a OINEPATUBHO IUIAHMPame. YKOJIUKO IOCTOje
3HaYyajHe pe3epBe YacoBa paja paJHHKa, UM CpeicTaBa MEXaHHU3allHje, TO MOXKE Ja 3Hauu Ja
je TpenemeH norpedan Opoj CE30HCKUX pagHWKa, WM J1a TTOCTOjeé MOTYNHOCTH 3a MpyXKame
ycyra cpeICTBUMa MEXaHu3alije IpyruM KOPUCHULIMMA BaH CUCTEMA.

JlyropouHo 1ocMaTpaHo, aHalu3a CTeleHa HCKOPUIINEHOCTH TMOjeIUHUX KaTeropHja
CpencTaBa MEXaHM3allMje je 3HaYajHu HMHAWKATOP 3a CTPATEIIKO IUIAaHUpPame, OJHOCHO
ONITUMAJTHO MPOjEKTOBaE OpOja U CTPYKTYpPE CPECTaBa MeXaHu3aluje. Y NoJbONPUBPETHIM
opraHuzaijaMa ca J100po MpPOjeKTOBAaHOM MEXAaHHW3allijOM W PaTHOM CHAroMm, ONTHMaliHa
pelema YrilaBHOM 3a/I0BOJbABAjy CTENEH HHMXOBOI Kopuilhema y NepuoauMma pagHHux
BpXOBa. YKOJMKO CE€ WIIAK JIOTOAW Ja ONTHMAJHO pEIICHE Yy IMOTIHYHOCTH HCKOPUCTH
pacniosioxxuBe (OHIIOBE pajia pagHMKa M CPEACTaBa MEXaHHU3allje, MOTPeOHO je MCIHUTATH
MOTYNHOCT aHTa)KOBamka CE30HCKE pajiHe CHAre, WM yclIyra MexaHu3anuje "'ca crpane.”

Jpyru u Tpehu €0 TMOCTONTUMATIHE aHalIW3e YHHM CEeH3WTHBHA aHanu3a (aHanm3a
OCETJBUBOCTH) ONTHMAIHOT pemiera. [IpBr €0 CeH3UTUBHE aHAIM3€ OJJHOCH CE Ha aHAIM3Y
OCETJBMBOCTH KoebhunmjeHata y ¢GyHKuUju kpurepujyma. OBa aHanmm3a TOKaszyje y KOJUM
rpaHUIlaMa ce MOXKe KpeTaTH Koe(UIMjeHT (QYHKLHUje KpUTepujyMa, a Ja ce He MPOMEHH
BPETHOCT HE3aBUCHE MPOMEHJBHBE Y ONTHMATHOM PEUICHY, WIN 3a KOJHKO je MOTPEeOHO 1a
ce MPOMEHH BPEIHOCT KoeduirjeHTa GyHKIMje KpUTepujyma, ra Jia ce Ta akTUBHOCT YBPCTH
y ontuMaiHo pemiewe. C 003UpOM Ha TO J1a y TPEHYTKY IUIaHUpamka HHCY IO3HATH
E€KOHOMCKHM €JIEMEHTH NpOU3BOJ-e, Beh Ja ce OHM caMo NpOIeHY]y, CEH3UTHBHA aHAIM3a
koedumjenata QyHKIMje KPUTEPHUjyMa j€ WHIUKATOP CTEMEeHa MOY3JaHOCTH ONTUMAaTHOT
pelema.

YKOJIWKO Cy TpaHMIIE ONTUMATHOCTH Koe(HIMjeHaTa Mmupe, YTOJHUKO je HJOOHJEHO pelieHe
noy3/AaHuje, jep mpernocraBiba Behy mMoryhHoct morpemise mpoueHe. OBa aHanuza Takohe
yKa3yje W Ha JIMHHjEe MPOM3BOJE KOje Cy jeHa JPYyroj KOHKYpPEHTHE, jep JOma TpaHHUIlla
OCETJBMBOCTH jEIHE JIMHUjE MPOU3BOAIE MPEICTaB/hba UCTOBPEMEHO TOPHY T'paHHILy Apyre
JUHUjEe TIPOM3BOME. AHaIM3a OCETJPMBOCTH OTpaHWYaBajyhmx pecypca je 3HadajHa ca
acreKkTa pasBoja IMOJHOIIPUBPEIHE MPOU3BOAE, jep Maje mHpopMmaluje O TOMe KakBe Ou
NIPOMEHE y ONTHMAIHOj CTPYKTYPH MPOU3BOAE MOTJIE HACTATH MPOIIUPEHEM I10jeINHUX
Kanarurera (3eMJBHINHUX TMOBPIIUHA, CHCTEMa 3a HABOJ/MABabe, CTajCKUX O0jekara, WUTI.).
JlyropouyHo mocMmaTrpaHo, OBa BpCTa NOCTONTHMAJIHE aHalW3€e j€ jedaH OJl 3HaYajHHX
WHAWKATOpa 3a CTPATelIKO TIUIAHUpAame MPOU3BOMILE, pacTa U pa3Boja  CIOKEHOT
TIOJbOTIPUBPETHOT CUCTEMA YOIIIIITE.
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2.3.8 HmmiaemenTanuja

[Mocnenma aza mporeca ONTUMATHOT IUTAHHpama MOJHOMPHUBPEIHE  MPOU3BOMAKE j€
UMIUIEMEHTAIMja, OJHOCHO NePUHHUCAKE U MIPUXBATAKHE ONTHMATHOT IJIaHA TPOU3BOMLE H
BEroBa peanusanyja y mnpakcu. Pa3za UMIUIEMEHTAIMje ONTUMATHOT IJIaHUpamka
MOJLOTIPUBPEIHE TTPOU3BOIEHEC 0a3npa ce Ha MaTEMAaTUYKUM peliekhuMa T00MjeHOT Mojelia 1
pesynratuma mocronTuManHe aHanm3e. OBako 10OMjeHa W aHANU3WpaHa MaTeMaTHUYKa
pemema y da3u UMIIEMEHTAIM]e TTOJI0kKHA Cy CHTHUM KOpeKlHjama - 1a Ou Moryia Outu
peasiHo TpuMeHJbHBa. HYXHOCT THX KOpEKIMja MPOUCTUYE M3 YHIHCHHIIC Ja JIOTHYKUM H
MaTeMaTHUYKHM MOJCIIOM HHCYy Morjia OuTu oOyxBaheHa cBa peajHa OTpaHUYCHA
MIPOU3BOIEHE, IITO 300T BEIMYMHE CaMOT MOJIeNa, IITO 300T HEMOTYhHOCTH KBaHTU(UKAIIM]Ee
CBUX TPOM3BOJHHUX OTpaHH4Yeha. OBUM OTpaHHUYCHHMa, K0 IITO Cy Ha MPHUMEP BEIUYHHE
MPOM3BOJHUX TMapIeNa, CTake Mapieiia Mo CKUJamby MPETXOAHOT yCeBa, TEPUTOPHjaHU
pa3MeITaj MpoOU3BOJIEbE KPMHOT OMJba Y HETMOCPETHOM OKPYXKEHY CTOYapCKUX o0jekara,
MOTOJHOCT Tapliena 3a TOjeJUHE yCeBe U CIUYHO, HE3HATHO C€ KOPHTY]y ONTHUMAallHa
MaTeMaThyKa peliema, Kako Ou Oujia MpUMEHJbMBA Y KOHKpPETHO] cutyanuju. OBa CUTHH]a
OJICTYIIamka 0J1 ONTHUMAJIHUX pellekha He Ou Tpedasio OMTHHje 1a yTUUy Ha eKOHOMCKe edekre
ONTUMATHE CTPYKType MPOU3BOJKE, a 00e30ehyjy MakcumanHy MOryhHOCT peanuzaimuje
TUTAHUPAHE CETBEHE CTPYKTYPE, @ TUME U CTPYKTYpE MOJbONMPHUBPETHE MPOU3BOIE Y LIETUHHU.

Hakon ycarnamaBama ONTUMATHHX MAaTeMaTHYKUX pellemha ca HEKBAaHTU(DHUKOBAHUM
pealHUM OrpaHUYEHHUMa, yCBaja Ce CETBEHM IUIaH U IJIaH MPOM3BOAK-E, U Ha 0a3u mera ce
CacTaBJbajy OCTANU TUIAHCKH IOKYMEHTH, Kao IITO CY:

— 1wiaH notpeba ceMeHa, )yOpuBa U 3aIlITUTHUX CPEJICTABA,

— IuIaH noTpeda moMohHor Marepujaia,

— IUIaH YTPOILKA ¥ TPOLIKOBA pajia Cpe/icTaBa MEXaHU3aluje,

— IUIaH YTPOILKA ¥ TPOUIKOBA PagHE CHAre,

— IUIAaHCKA KaJIKyJalfja paTapcTBa,

— IUIAaHCKE KaJIKyJIAIje 10 MPOU3BOANMA,

— JMHaMUKa HaTypaJlHUX U BPEIHOCHHX yilarama paja u CpeJCcTaBa o MecenumMa u

— JMHaMuKa nmpuxoja u Tpoiikosa o meceiiuma (CASH-FLOW)
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2.4 PemeHu 3a1a1y U3 JHHEAPHOT MPorpaMupama

3AJIATAK 1.

VY xuBHHApPCKO] (apMH, XpaHa 3a KOKE HOCHJbE TPHUIpPEMa ce O TpH BpcTe XpaHuBa. [IpBa
BpPCTa XpaHWBA CAJPKH y JEIUHUIIA Mepe. 2 jenuHuiie OemaH4yeBHMHA U 4 jequHUIE CKpoOa,
Jpyra BpcTa XpaHuBa 3 jeJMHUIE OeTaHuYeBUHA U 2 JeTUHUIE CKpoba, a Tpeha BpcTa xpaHuBa
5 jenunuia 6emaHyeBrHA U 1 jeMHUIYY CKpooba.

JlueBHe noTpebe Koke HOocuIbe Cy: 7 jenuHuna OenandyeBuHa u 9 jeaununa ckpoba. [Ipu Tome,
KOHIIEHTpaIMja OejaH4YeBUHA (KOJIMYHUK YTPOIICHUX OelaH4YeBHHA U CKpoOa) HE MOXKE OUTH
Mama o1 80%.

Ilene xpanuBa cy 25, 30, 35 nuHapa 3a jenuHUIlY Mepe.

OnTuMupaTH CTPYKTYpPY THEBHOT 00pOKa.

IIOCTABKA 3AJIATKA 1.

1. He3aBucHa npoMeH/bHBA:

Xi— Bpcra xpanuBa “iI” y jeAuHIIIaMa Mepe

i1 =1(1) 3—xpanuBa i =1-mpBO XpaHUBO
| =2 — Apyro XpaHUBO

| =3 — Tpehe xpaHUBO
2. YciaoB HeneratuBHoctu:. Xi>0
3. Marpuna orpanudaBajyhux yciaosa:
a) [nesnux nompeba:
3a GemaHueBHaAMa 2X1+ 3X,+ 5X3> 7 jenununa

3a ckpobom 4X1+ 2X5+ 1X3> 9 jenunniia

b) Konyenmpayuja 6enanuesuna:

2X1 + 3X2 + 5X3
4X1 + 2X2 + 1X3

>0,8
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2X1+3X,+5X3-0,8 (4X1 +2X,+ 1X3) >0
-12X1+ 14X+ 4,2X3>0

4, DYyHKIMja KPUTEPUjyMA ONITHMAJTHOCTH:

MuyHHMHAIHY TPOLIKOBU XpaHUBA

25 din/j.m. X3+ 30X, + 35X3 =V (min)

PEHIEIHE 3A/IATKA 1:

MIN 25X; + 30X, + 35X3
SUBJECT TO

2X1+ 3Xo+5X3>7
4X1+2X,+1X3>9
14X,+4.2X3-1.2X;>0
END

LP OPTIMUM FOUND AT STEP 2

OBJECTIVE FUNCTION VALUE
1) 73.50000

VARIABLE VALUE REDUCED COST
X1 2.100000 0.000000
X2 0.000000 4.722222
X3 0.600000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.200000 0.000000
3) 0.000000 -8.166667
4) 0.000000 -6.388889

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1  25.000000 12.142855 35.000000
X2  30.000000 INFINITY 4.722222
X3  35.000000 10.624997 28.750000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 7.000000 0.200000 INFINITY
3 9.000000 INFINITY 0.250000
4 0.000000 37.799999 0.200000
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KomenTap:

MuHUMaTHU TPOIIAK JHEBHOT 0OpOKa 3a KOKe HOoCcWibe M3HOocu 73,50 muHapa. Onrtumanny
CTPYKTYpY JAHEBHOT oOpoka umHH 2,1 jenumuuna mepe npsor u 0,6 jeaununia mepe tpeher
xpaHuBa. JIpyro XxpaHuBO HHj€ €KOHOMCKH MCIUIaTUBO. J{a OM mocTano MCIiaTuBO MOTPeOHO
je na merosa 1ieHa Oy/e HiKa 3a BuIle oj 4,73 nuHapa 1o jeAMHULIA Mepe.
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3AJATAK 2.

VY pubmaxy 3a nNpou3Boamy pubsbe Miahu XpaHa 3a puOHIE ce TMpUIpeMa OJf YETUPU BPCTE
XpaHuBa. PacmonoxuBa XpaHuBa cajpixe:

EJJEMEHTU XPAHUBA | | Il v
benanueBuna (jequnuia) 1 2 3 1
CkpoOHe BpeHOCTH (jeIMHMIIA) 4 2 1 2
Lena 1 jenunune (quHapa) 10 8 6 9

3a pubure 1ok cy y y3rajusanuiuty Il tpeba uzpauynaTu noTpeOHy KOJUUHUHY XpaHe Tako Ja
Oyny 3a/10BoJbeHE OnoomIKe noTpede, a 1a TPOLUIKOBH HCXpaHe Oyay IITO je Moryhe MamH.
VYkynHa notpeba jenHe pubuue y ysrajuanumry |l n3nocu: 6 jemununa GenaHueBUMHA U 8
jenuHHMIa CKPOOHE BPETHOCTH, a KOHIIGHTpanuja OeiaH4YeBMHA (KOJMYHUK YTPOIICHUX
OenaHuyeBUHA U CKPOOHE BpeIHOCTH) He Moke outu Beha o 80%.

CayuHUTH 32 1aTU NPOPadyH MOJIE] METOI0M JIMHEAPHOT MPOrpaMHUpama.

ITOCTABKA 3A/IATKA 2.

1. He3aBucHa npoMeH/bUBA:

Xi— BpcTa XpaHuBa “i”’ y jeJUHHIIaMa MEpe

i =1(1) 4 — xpanuBa i =1 — npBO XpaHUBO
| = 2 — Ipyro XpaHuBO
I = 3 — Tpehe xpaHUBO

| =4 — 4eTBPTO XpaHUBO

2. YciaoB HeHeratupuocru: Xi>0

3. Marpuua orpannuyaBajyhux ycioBa:
a)llompebe pubuya:
3a OexaHueBHHAMA X1+ 2Xy+ 3X3+ X4 > 6 jenunnia

3a ckpobom 4X1+ 2X5+ X3+ 2X,> 8 jenunniia

0) Konyenmpayuje benanuesuna:.

X1 + 2X2 + 3X3 + X4
4X1 + 2X2 + X3 + 2X4

<08
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X1+ 2X5+ 3X3+ X4 -0,8 (4X1 +2Xo+ X3+ 2X4) <0

-2,2X1+0,4X,+ 2,2X3—-0,6X4 <0

4. dyHKIHja KPUTEPHjyMa ONTHUMAJHOCTH .
MuHMMaTHI TPOLIKOBU XPaHUBA

10 dlnljm Xi+8Xo+6X3+9 X, =V (min)

PEHIEILE 3ATIATKA 2.

MIN 10X; + 8X,+ 6X3 + 9X,
SUBJECT TO

X1+ 2Xo+ 3X3+ X4>6
4AX1+2Xo+ X3+ 2X4> 8
0.4X5+ 2.2X3-0.6X4-2.2X; <0
END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1)  25.09091

VARIABLE VALUE REDUCED COST
X1 1.636364 0.000000
X2 0.000000 1.090909
X3 1.454545 0.000000
X4 0.000000 3.363636

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 -1.272727
3) 0.000000 -2.181818
4) 0.400000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1  10.000000 3.000000 8.000000
X2 8.000000 INFINITY 1.090909
X3 6.000000 2.000000 3.500000
X4 9.000000 INFINITY 3.363636




RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 6.000000 0.400000 4.000000
3 8.000000 16.000000 0.500000
4 0.000000 INFINITY 0.400000

KomenTap:
MunumManau Tpoukosu ¢y 25,10 qunapa 3a pubuie y ysrajamumry Il. OntumanHy cTykTypy

00poka, koja 00e30elyje oBe MUHUMAaIHE TpoIIKoBe YnHU 1,64 jenunuie xpanusa 1 u 1,45
jeIHUIA XpaHuBa 3.
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3AJIATAK 3.

dabprka MOJHONPUBPETHE ONPEME TIPOU3BOIU TPH BPCTE ayTOMATCKHUX TIOjMIIMIA 32 TOBEA.
[ToTpaxmka 3a MOjeIMHUM BpCcTaMma TOJWJIMIIA j€ pa3IuyuTa. TproBadka Mpexka MOXe 1a
TUTacupa y TOKY TOJTUHE:

- nojununa tuna A HajMame 10000 komana
- nojununa tuna b vajsume 30000 komana
- nojunmua tumna L ox 7000 no 14000 xomana

[TojequHa onesbema MOTOHA 332 U3Paay MOJWIIHIIA TIOJI YCIIOBOM Jia Pajie Tj. MPOU3BOJE CaMO
jelaH o] TP THIIA TOjHIINIIA, OMOoTyhaBajy cieaehu roguIImB 00UM TPOU3BOILE:

Onermerbe Jeqununa [Mojununa Tuma
Mepe A b L1
JMMAapPCKO kom 20000 12000 10000
OpaBapcko kom 15000 10000 8000
€JIEKTPUIAPCKO kom 12000 9000 9000

logummy KanmauuTeTH pajHUX YacoBa mojenuHux mnorona cy. 6000, 6000 u 4800,

PECIIEKTUBHO.
[Ipema TpxumHIM HeHaMa o0e30el)yje ce HeTo MPUXoA 3a MOjeIMHU THII MOJUITUIIA Y U3HOCY:
Tun A mo 1 komany 400 quu
Tun b mo 1 komany 500 nun
Tun 1 mo 1 komany 350 nuna

dopymynrcaTd MaTeMaTHYKH MOJENI METOJIOM JIMHEapHOI MporpaMupama 3a yTpBphHBame
ONTUMAJIHE CTPYKTYPE IPOU3BOIKE.

IIOCTABKA 3AJTATKA 3.

1. He3aBucHa NpOMeH/bHUBA:

Il

Xi— rofuIima Mpou3Bo Iba MOjUIIiIle Tima “i”’ y KoMaauMa
i =1(1) 3 — mojuuie i =1 — nojunune Tuna A
| =2 — nojunure tuna b

| =3 — nojunurie Tuna I

2. YciaoB HeHeratusHoct: Xi>0
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3. Marpuua orpannyaBajyhux ¢pakropa:

Tpeosauxe mpedice:

[Mojumnuie A - X1> 10000 kom
[Mojunuie B - X, < 30000 kom
[Mojunume 11 - X3 >7000 kom

X3<14000 kom

b) Ilpouszeoonux ooemwera:

JIumapcko:
A —6000/20000 = 0,3 ¢&.r. /lkom. b - 6000/12000 = 0,5; 11- 6000/10000 = 0,6
0,3 &.r./kom X kom + 0,5 X, + 0,6 X3 < 6000 ¢.r.

bpasapcko:

A —6000/15000 = 0,4 ¢.r./kom; b - 6000/10000 = 0,6; LI- 6000/8000 = 0,75
0,4 ¢.r./kom X (kom) + 0,6 X, + 0,75 X3< 6000 ¢.r.

Enextpuuapcko:

A —4800/12000 = 0,4 ¢.r./kom; b - 4800/9000 = 0,53; LI- 4800/9000 = 0,53

0,4 ¢.r./kom X; (kom) + 0,53X; + 0,53X3 <4800 ¢.r.

4. dyHKIHja KPUTEPHjyMa ONTHUMAJHOCTH .

MaxkcuMallHi HETO MPUXO0JT

400 din/kom X3 + 500X; + 350X3 = Z (max)

PEHIEILE 3AIATKA 3.

MAX 400X, + 500X, + 350X3
SUBJECT TO

X1>10000

X2 < 30000

X3> 7000

X3< 14000

0.3 X1+ 0.5X; + 0.6 X3< 6000
0.4 X1+ 0.6X; + 0.75 X3< 6000
0.4 Xy+ 0.53X; + 0.53 X3< 4800
END

LP OPTIMUM FOUND AT STEP 1
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OBJECTIVE FUNCTION VALUE
1)  4800000.

VARIABLE VALUE REDUCED COST
X1 12000.000000 0.000000
X2 0.000000 29.999971
X3 0.000000 179.999969

ROW SLACK OR SURPLUS DUAL PRICES
2)  2000.000000 0.000000
3) 30000.000000 0.000000
4)  5000.000000 0.000000
5)  3000.000000 0.000000
6) 2400.000000 0.000000
7)  1200.000000 0.000000
8) 0.000000  1000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1  400.000000 INFINITY 22.641489
X2  500.000000 29.999971 INFINITY
X3  350.000000  179.999969 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 10000.000000  2000.000000 INFINITY
3 30000.000000 INFINITY  30000.000000
4 7000.000000  5000.000000 INFINITY
5 15000.000000 INFINITY  3000.000000
6 6000.000000 INFINITY  2400.000000
7 6000.000000 INFINITY  1200.000000
8 4800.000000  1200.000000  800.000000
KomenTap:

OnTuManHa CTPYKTypa IPOHM3BOJIE ayTOMATCKHUX IOjUIIMIA Koja 00e30elyje MakcuManHu
Hero mpuxon ox 4800000 muHapa ocTBapyje ce Mpu Toauiimkoj npomsBoamu ox 12000
KoMmajga mnojwimna tana A. Y numapckoM U OpaBapcKOM OJeJbeby IOCTOj€ pe3epBe
kamarurera (2400 ogrocro 1200 wacoBa pama). YCKO Ipiio MPOU3BOIE j€ €ICKTPUIAPCKO
0JIeJbCHE, UMjU CY KAlallUTETH Y MOTIIYHOCTH HUCKOPHUIINEHH.
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3AJIATAK 4.

3a crouapcky ¢apmy kanarurera 5000 ycioBHHX rpiia CTOKe TIaHUpPaAjy ce cienche nuHUje
MIPOU3BOIHE. KPABJhE MIICKO, TOBHA JyHAJI, TOBHE CBUHE M OpOjJIepH.

[Tnancky TeXHUYKA HOPMATUBH 32 M0jeIMHE KaTeropyje AaTu cy y Tabenu:

[TorpeOHa KoIMUMHA pasia Mo KaTeropuju
Hopmarusu Yacosa paja J1akux Yacosa pana Yacosa pana
Kareropuje TpaKToOpa CpeAmUX TpaKTopa panHuKa
Kpase myzape 25 30 250
TosHa jyHan 20 20 80
ToBHe cBUBE 9 4 50
Bpojnepu 2 0,8 8

Pacnonoxxusu kanaruretn usHoce: 30000 vacoBa panma pannuka, 3800 gacoBa pama nakux
tpaktopa u 5200 "yacoBa cpeamuX TpaKTopa.

[To jemHOM YCIIOBHOM Tpily TUIAaHHpA C€ MPOCEYaH HETO-TIPUXO U TO: OJ] MPOU3BOIHE MIIeKa
150000 muH, ox toBHuX jyHamu 30000 mun, on ToBHuX cBuma 28000 muu u ox Opojiepa
39000 nunapa.

[TocTaBuTH MoOMIeN TMHEAPHOT MPOTPAMHPAHA 32 ONTUMHPAHE CTOUYAPCKE MPOU3BOKE ako 1
KpaBa My3apa oaroapa 1 UG croke, ToBHO jyHe oarosapa 0,8 UG ctoke, ToBHa cBuma 0,2
UG ctoke u 6pojnep 0,04 UG croxke.

IIOCTABKA 3AJIATKA 4.

| BapujanTa

1. He3aBucHa NnpoMeH/bUBA!

Xj— Opoj yCIIOBHHX TpJia CTOKE Kareropuje “I

I =1(1) 4 — BpcTe KaTeropuja CToKe I =1 — xpaBe my3ape

| =2 — ToBHa jyHa
| =3 — TOBHE CBUIbE
| =4 — 6pojaepu

2. YcaoB Heneratusaocru. Xi>0

3.  Marpuua orpannuyaBajyhux ¢gakropa:

a) Kanayumema ¢hapme

X1 (UG) + Xo+ X3+ X4 < 5000 UG
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0) Jlaxux mpaxkmopa
25 ¢r./grlo* 1 UG /grlo X1+ 20 * 1,25 Xo+ 9 * 5 X3+ 2 * 25 X4 < 3800 ¢.r.
25 X3+ 25 X5+ 40 X3+ 50 X4 <3800 ¢.r.

8) Cpeorux mpakmopa
30 ¢.r./grlo * 1 UG/grlo X;+ 20 * 1,25 X, + 4 * 5 X3+ 0,8 * 25 X4 <5200 ¢.r.

30 X1+ 25 Xz + 20 X3+ 40 X, <5200 ¢.r.

2) Paonuka

250 ¢.r./grlo * 1 UG/grlo X;+ 80 * 1,25 X, + 50 * 5 X3+ 8 * 25 X, < 30000 &.r.

250 X1+ 120 X, + 150 X3+ 200 X4 < 30000 ¢.r.

4. (MdyHKIHUja KpUTEPHjyMa ONTHMAJIHOCTH:

MakcuMalTHi HETO TPUXO/T

150000 din/UG X;+ 30000 X+ 28000 X3 + 39000 X4 = Z (max)

PEHIEIBHE 3AJIATKA 4.
( | Bapujanra)

MAX 150000X; + 30000 X, + 28000 X3 + 39000 X4
SUBJECT TO

X1+ X+ X3+ X4 <5000

25X1 + 25X, + 40X3 + 50X, < 3800

30X1 + 25X, + 20X3 + 40X, < 5200

250X + 120X, + 150X3 + 200X, < 30000

END

LP OPTIMUM FOUND AT STEP 1
OBJECTIVE FUNCTION VALUE
1)  0.1800000E+08

VARIABLE  VALUE  REDUCED COST

X1  120.000000  0.000000
X2 0.000000  42000.000000
X3 0.000000  62000.000000
X4  0.000000  81000.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  4880.000000 0.000000
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3)  800.000000 0.000000
4)  1600.000000 0.000000
5) 0.000000 600.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 150000.000000 INFINITY  87500.000000
X2 30000.000000 42000.000000 INFINITY
X3 28000.000000 62000.000000 INFINITY
X4 39000.000000 81000.000000 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 5000.000000 INFINITY  4880.000000
3 3800.000000 INFINITY  800.000000
4 5200.000000 INFINITY  1600.000000
5 30000.000000  8000.000000 29999.998047

KomenTap:

OntumanHy CTpYKTypy crodapcke (apme, koja o0e30ehyje MakCMMamHH HETO MPHUXOI O]
18000000 nunapa, 06e36ehyje mponsBoama Miaeka o1 120 ycmoBHUX rpiia My3HUX KpaBa. Jla
Ou yuuie y ONTUMAJIHY CTPYKTYpY OCTajieé BPCTE€ M KaTeropuje CTOKE, HEOMXOAHO je Ja ce
MJIaHUPAHU HETO MPHUXO]I TT0 jeTHOM YCIOBHOM rpiy noseha 3a: ToBHa jyHan — 42000 nquHapa;
ToBHE cBUIbe — 62000 nuHapa u 6pojnepu 81000 qunapa.

IIOCTABKA 3AJIATKA 4.

Il BapujanTa

. He3aBucHa npoMeH/bMBA:

Xj— Opoj rpia cToke kareropuje “i
I = 1(1) 4 — BpcTe KaTeropuja CToKe I =1 — xpaBe Mmy3ape
| =2 — TOBHA jyHa]
| = 3 — TOBHE CBUbC

| =4 — 6pojaepu

2. Yciaos HeHeratuBHocTH. X;>0
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3. Marpuua orpann4yaBajyhux ¢gaxropa:
a) Kanayumema gpapme

1 UG/grlo X;(grlo) + 0,8 X, + 0,2 X3+ 0,04 X, < 5000 UG

0) Jlaxux mpaxkmopa

25 ¢.r./grlo Xy(grlo) + 20 X+ 9 X3+ 2 X4 <3800 ¢.r.

8) Tewrxux mpaxmopa

30 &.r./grlo Xa(grlo) + 20 Xo+ 4 X3+ 0,8 X4 < 5200 &1,

2) Paonuka

250 &.r./grlo X1(grlo) + 80 X, +50 X3 + 8 X4 < 30000 &.r.

4. (MdyHKIHUja KPUTEPHjyMa ONTHMAJIHOCTH:

MakcuMalTHi HETO TPUXO/T

150000 din/UG * 1 UG/grlo X; + 30000 * 0,8 X, + 28000 * 0,2 X3 + 39000 * 0,04 X4 = Z
(max)

150000 X3 + 24000 X, + 5600 X3 + 1560 X4 = Z (max)

PEHIEIHE 3AJIATKA 4.
Il BapujanTa

MAX 150000X; + 24000 X, + 5600 X3 + 1560 X4
SUBJECT TO

X1+ 0.8 X5+ 0.2 X3+ 0.04 X, <5000

25X1+ 20X, + 9 X3+ 2 X4 <3800

30X;+20 X,+ 4 X3+ 0.8 X4,<5200

250X+ 80 X, +50 X3+ 8 X4 < 30000

END

LP OPTIMUM FOUND AT STEP 1
OBJECTIVE FUNCTION VALUE
1)  0.1800000E+08

VARIABLE VALUE REDUCED COST
X1  120.000000 0.000000
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X2 0.000000  24000.000000
X3 0.000000  24400.000000
X4 0.000000  3240.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  4880.000000 0.000000
3)  800.000000 0.000000
4)  1600.000000 0.000000
5) 0.000000 600.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 150000.000000 INFINITY  74999.992188
X2 24000.000000 24000.000000 INFINITY
X3 5600.000000 24400.000000 INFINITY
X4 1560.000000  3240.000000 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 5000.000000 INFINITY  4880.000000
3 3800.000000 INFINITY  800.000000
4 5200.000000 INFINITY  1600.000000
5 30000.000000  8000.000000 29999.998047

Komenrap:

OntumanHy CTpPYKTypy cToudapcke ¢apme, kKoja 00e30elyje MakCMMaliHi HETO TMPUXOJ O]
18000000 nunapa, 06e30ehyje npousBoama miaeka o 120 rpia my3Hux Kpasa. Jla 6u ymuie y
ONTUMAIIHY CTPYKTYPY OCTaje BPCTE M KaTeropuje CTOKE, HEONXOJIHO je Ja ce IUIaHHpaHH
HETO MPUXOJ 10 jeTHOM rpiry moBeha 3a: ToBHa jyHan — 24000 nunapa; ToBHE cBUbE — 24400

nuHapa u opojnepu 3240 nunapa.
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3AJATAK 5.

Y ¢dabpumm mosrONpUBpENHUX MalIMHA Tpeba OTMOYETH ca EKCHEPUMEHTATHOM
MIPOU3BOIEHLOM TPH BPCTE MO3UIHMja (IEI0Ba) 32 eNEKTPOMOTOPE, KOJH CY JI0 Cajlla YBOKEHHU
U3 WHOCTpaHCTBAa. Ha OCHOBY MNpeTXOAHHMX WCTpakMBama YTBphEHH Cy yTPOIIIHU
Martepujajia, pajia ¥ EHepruje 3a HaBeIeHe H30J1aTOpe U TO:

Jenqununa IHo3uuuje eiekTpoMoTopa
Enementn
Mepe A b 11
Marepujau kg/kom 1 2 3
Pan ¢.r./kom 3 1 4
Enepruja kWh/kom 2 5 2

3a mpou3BOAKY HABEICHHX IO3UIIHM]a CTOju Ha pacnonaraky 2000 Kujorpama maTepujania,
2210 yacoBa paaa u 2340 kWh enekrpuune enepruje.

[To3naro je na moryhHoct rutacmana fena A Huje Beha on yKyrnHe KoiauuuHe nenosa b u 1]
KOja ce MOXeE TIACUPATH Ha TPIKUIITY.

Kako opranuzoBaTu Mpou3BOAKY J1a ce 00e30e11 MaKCUMallHa YIITeIa AeBr3a Kaj ce 3a |
Komaj mosuije (mema) A muahano 8 $, 3a 1 koman aena b ce mrahamo 6 $, a 3a 1 koman
nena L] ce mnahano 4 $§ npunrkom yBo3a.

dopmynucaTi MaTEMaTHIKH MOJIET METOZOM JIMHEAPHOT MPOrpaMHUparba.

IIOCTABKA 3AJTATKA 5.

1. He3aBucHa NpoMeH/bHBA:
[13%4]

Xi— neo (mo3uiuja) eaekTpoMoTopa “i”’, y KoMmaauma

I = 1(1) 3 — nenoBu enEKTPOMOTOPA

2. Ycaos HeneratuBHoctu: Xi> 0

3. Marpuna orpannyasajyhux ¢pakropa:
a) Orpanuyeme Marepujana

1 kg/kom X;(kom) + 2 kg/kom X, (kom) + 3 kg/kom X3(kom) < 2000 kg
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0) Ocpanuuerve paoa paoHuxa

3 ¢.r./kom Xi(kom) + 1 ¢.r./kom Xp(kom) + 4 ¢.r./kom X3 (kom) < 2210 ¢.r.

y) Ocpanuuerve enekmpuune enepauje

2 kWh/kom Xj(kom) + 5 kWh/kom X, + 2 kWh/kom X3 < 2340 kWh

1) Ozpanuyerve niacmana
X1<Xo+ X3

X1-Xo-X3<0

4. ®DyHKOMja KPUTEPHjyMa ONTHMATHOCTH:
Makcumainza ymreja aeBus3a

8 $/kom X;(kom) + 6 $/kom X, (kom) + 4 $/kom X3 (kom) = Z (max)

PEHIEIHE 3AJTATKA S.

MAX 8X; +6X; +4X3
SUBJECT TO

1X;+ 2X,+ 3X3 <2000
3X1+ 1X,+ 4X3 <2210
2X1+ 5X, + 2X3< 2340
X1-Xo-X3<0

END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1)  5420.606

VARIABLE VALUE REDUCED COST
X1  413.636353 0.000000
X2  228.484848 0.000000
X3  185.151520 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  573.939392 0.000000

3) 0.000000 0.848485

4) 0.000000 1.515152

5) 0.000000 2.424242
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RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 8.000000 INFINITY 4.444445
X2 6.000000 7.000000 7.142857
X3 4.000000 6.153846 4.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 2000.000000 INFINITY  573.939392
3 2210.000000 1183.750000  872.857117
4 2340.000000 1527.500000 1077.142822
5 0.000000  470.000000  757.599976

KomenTap:

OnTuMalnHa Mpou3BOIka JAENI0OBa 3a eNEKTPO-MOTope Koja 00e30elhyje MakcuManHy ymreny
nesmu3a y uzHocy ox 5420 $ je cnencha: 414 xomana mosumyje (ena) eaeKTpo-MoTopa A,

228 xomanma b u 185 xomana 11.
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3AJIATAK 6.

Ha 3aimxama crouapcke papme nma J1Be BpcTe XpaHUBA:

| Bpcra canpxu: 20% mexuma, 30% Opamina stynepke u 15% cyBux penmHUX pe3aHaria.

Il Bpcra caapxu: 35% KykypysHe npekpyme, 25% nyuepkuHor OpamHa u 30% cyBux
pENMHUX pe3aHala.

Iena mpBor xpanuBa je 12 auHapa no Kujaorpamy, a Apyror 15 quHapa 1no Kujiorpamy.
YroTpeboM pacmoyioKUBE JIBE BPCTE XpaHHWBA MOTPEOHO je CaCTaBUTH OOPOK KOju Tpeda
na canpxu Hajmamwe 0,8 kg mexuma, 1,5 kg kykypysne mpekpyne, 0,4 Kg myuepkuHor
Opamna u 0,5 Kg cyBHX penMHHX pe3aHaria.

OppenuTy KOJMMYMHE XpaHUBa INpBE M JApyre BpCTe Koje Tpeba ymoTpedutu na Ou
TPOIIKOBHU MCXpaHe OMIIM HaJHIKH.

ITOCTABKA 3AJIATKA 6.

1. He3aBucHa npoMeH/bUBA:

[13E2]

Xi— KomMunHa XpaHuBa “i”, y KWiIorpaMuMa
I = 1(1) 2 — BpcTe XpaHuBa
2. Ycaos HeHeratusHoctu: Xi>0
3. Marpuna orpanudaBajyhux ¢gaxkropa:
a) Ozpanuuerve MeKura
0,2 Xi(kg)>0,8 kg
0) Ozpanuuerse KyKypy3He npekpyne
0,35 Xz (kg) > 1,5 kg
y) Ocpanuuerse 1yyepkuHo2 oOpauHa
0,3 Xi(kg) + 0,25 X, > 0,4 kg
0) OcpaHuuerve cygux penunux pe3aHaya
0,15 X;(kg) + 0,30 X, > 0,5 kg
4. ®yHKIMja KPUTEPUjyMa ONTHMATHOCTH:

MuHMMAaIHU TPOLIKOBU 00pOKa

12 din/kg X;1(kg) + 15 X; = V (min)
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PEHIEILE 3ATIATKA 6.

MIN 12X + 15X,
SUBJECT TO
0.2X;>0.8
0.35X,>1.8

0.3 X1+ 0.25X,> 0.4
0.15X;+ 0.30X,> 0.5
END

LP OPTIMUM FOUND AT STEP 2
OBJECTIVE FUNCTION VALUE
1) 125.1429

VARIABLE VALUE REDUCED COST
X1 4.000000 0.000000
X2 5.142857 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 -60.000000
3) 0.000000 -42.857143
4) 2.085714 0.000000
5) 1.642857 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1  12.000000 INFINITY 12.000000
X2  15.000000 INFINITY 15.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 0.800000 INFINITY 0.800000

3 1.800000 INFINITY 1.800000

4 0.400000 2.085714 INFINITY

5 0.500000 1.642857 INFINITY
Komenrap:

Ontumanny cTpykTypy oOpoke 3a crouapcky (apmy umumu 4 kg xpanuBa npse u 5,14 kg
XpaHuBa japyre Bpcte. IIpu T0j CTpyKTypH OCTBapyjy c€ MUHHMAJIHHU TPOIIKOBH THEBHOT
o0Opoka y uzHocy on 125,14 nunapa.
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3AJATAK 7.

[TossonpuBpenHoO npeay3ehe Tpeba na opraHu3yje NMPoOU3BOAKY MOBpha Ha MaKCUMATHO]
noBpmmHE 01 80 XekTapa, mpu 4demy Tpeba ma 00e30eau moTpeOHEe CUPOBHHE 3a paj
dabpuke 3a MPOM3BOKY cayare 3a MmoBphe. Y CTpyKTypu Tpeba ma Oyae 3acTyIJbEHO
HIecT KyJnTypa: rnapajaj3, nmarnpuka, Kpacraail, Kymyc, JIYK ¥ MpKBa.

Kamnamurer ¢abpuxe y cezonu je 2000 t, nok je MunnManHo kopuurheme kananutera 80%.
[IpuHOCH MOjeMHUX KYATYpa U MPUXOIHU IO TOHH MPEICTaBIbEHU Cy cieaehoM Tabenom:

Kyntype [Tpunoc (t/ha) [Mpuxox (din/t)
napanaaj3 20 5000
rarnpuka 50 3000
KpacTaBail 50 4000
KYyILyC 60 1500
YK 25 1800
MpKBa 20 2500

[Mosmonpuspenno npeaysehe Tpeba na npoussene:

. napanaajza muH. 300 ToHa
. ManpuKe MuH. 200 ToHa
= KpacTaBala muH. 100 ToHa
. KyIyca MuH. 30 ToHa
. MpKBE Max. 420 Tona
- TyK MUH 50 ToHa

®opmynucatu matematudku Mozein JIII Tako ga ce ocTBapu MakKCUMAaJIHU IIPUXOJ.

IIOCTABKA 3AJTATKA 7.

1. He3aBucHa NpoMeH/bUBA:

1332

Xj— noBpmuHa mospha “I”’ y xekrapuma
I =1(1) 6 — BpcTe moBpha

I =1 - mapanaj3 I =4 - kynyc
| = 2 — manpuka I =5—nyk
I = 3 — kpacrasail | =6 — MpkBa

2. YcaoB HeHeratupHoctu: Xi>0
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3. Martpuua orpanu4yaBajyhux ¢axropa:
a) Ocpanuyerve 3emapumma
Xi(ha)+ Xz + X3+ Xg + X5+ Xg=80 ha
0) Oepanuuerve kanayumema gabpuxe
20 t/ha X; (ha) + 50X, + 50X3 + 60X, + 25 X5 + 20 Xg> 20000t * 0,8 > 1600 t

20 X1+ 50 X, +50 X3+ 60 X4 +25 X5 + 20 X <2000 t

y) Ozcpanuuerpe niacmana

20 t/ha X (ha) > 300t 60 X4> 30t
50 X,> 200 t 25 Xs> 50t
50 X3> 100t 20 Xe< 420t

4. DyHKIHja KpUTEpUjyma:
MakcuManHu yKymnaH Npuxo.

20 t/ha * 5000 din/t * X;(ha) + 50 * 3000 X, + 50 * 4000 X5 + 60 * 1500 X, + 25 * 1800Xs
+ 20* 2500 = Z (max)

100000 X; + 150000 X, + 200000 X3 + 90000 X4 + 45000 X5+ 50000 Xs =Z (max)

PEHIEIBE 3AJIATKA 7.

MAX 100000X; + 150000X; + 200000X3 + 90000X,4 + 45000X5 + 50000 X¢
SUBJECT TO

X1+ Xo+ Xz+ Xy + Xg+ Xg =80

20X; + 50X, + 50X3 + 60X, + 25X5 + 20X >1600
20X; + 50X, + 50X3 + 60X, + 25X5 + 20Xg < 2000
20X; <300

50X, > 200

50X3> 100

60X, > 30

25X5 > 50

20X <420

END

LP OPTIMUM FOUND AT STEP 10

OBJECTIVE FUNCTION VALUE
1)  5360000.
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VARIABLE

X1
X2
X3
X4
X5
X6

15.000000
4.000000
2.500000
0.500000

37.000000

21.000000

VALUE REDUCED COST

0.000000
0.000000
0.000000
0.000000

0.000000

0.000000

ROW SLACK OR SURPLUS DUAL PRICES

2)
3)
4)
5)
6)
7)
8)
9)
10)

0.000000
400.000000
0.000000
0.000000
0.000000
25.000000
0.000000
875.000000

0.000000

-110000.000000
0.000000
6200.000000
4300.000000
-1000.000000
0.000000
-2866.666748
0.000000
1800.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

VARIABLE

X1
X2
X3
X4
X5
X6

2
3
4
5
6
7
8
9

10

OBJ COEFFICIENT RANGES

COEF
100000.00000
150000.00000
200000.00000

CURRENT ALLOWABLE ALLOWABLE

INCREASE DECREASE
0 INFINITY  86000.000000
0 50000.000000 INFINITY
0 INFINITY  50000.000000

90000.000000 172000.000000 INFINITY
45000.000000  30000.000000 INFINITY
50000.000000 INFINITY  36000.000000

RIGHTHAND SIDE RANGES
ROW CURRE

RHS
80.000000
1600.000000
2000.000000
300.000000
200.000000
100.000000
30.000000
50.000000

420.000000

NT ALLOWABLE ALLOWABLE
INCREASE DECREASE
0.500000 17.500000

400.000000 INFINITY
875.000000 12.500000
583.333313 50.000000
25.000000  200.000000
25.000000 INFINITY
21.428572 29.999998
875.000000 INFINITY
583.333313 50.000000
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KomenTap:

OnrtuMmanHa CTpyKTypa Hpou3Bofme noBpha koja obe30elyje MakCMMaliHU HETO MPUXOJ
dabpuke 3a TPOU3BOKY casiate y u3Hocy ox 5360000 aunapa je cneneha:

- mapanaj3a 15 ha
- narpuke 4 ha

- Kpacrasia 2,5 ha
- kymyca 0,5 ha

- nyka 37 hau

- MpkBe 21 ha.

Kanamurer pabpuke y ce30HH je MaKCUMAJIHO NCKOPHIINEH.

76



3AJIATAK 8.

dalbpuka 3a npepany nospha mpousBoau 4 Bpcre KoH3epsH, A, b, 1, /I, koje Tpeba na
UCTIOPYYH Y MUHUMATIHUM KosnmarHama oz 2500, 3000, 2600 u 3500 ToHa pecrieKTUBHO.
Cpaka BpcTa KOH3EpBH Mopa Aa npohe kpo3 oOpany Ha JBe BpCTE MalIMHA, a MOXE Ce
IIPOM3BOJIUTH 110 JBEMA TEXHOJIOTHjaMa.

3a jemaH Yac paja Ha TOjeIMHUM MamnHama Moryhe je mpowmsBecTu cienehe xommunne
TOHA KOH3EPBU:

Bpcre koH3epBH A b 11 I Kamauurer
) (gacoBa
Texnonoruje | T1 T2 Tl T2 Tl T2 T1 T2 pana)
MAIIUHA 1 |18 |23 |19 |23 |21 |19 | 25 |21 18000
MAILWHA 2 |22 |21 |20 |19 |22 |18 | 23 |23 20000
Tporukosn 150 | 120 |120 |160 |140 |150 | 100 | 110 ]
(din/¢.r.)

dopmynucaTi MOJEN JTUHEApHOT NpOrpaMupama, Tako Ja TPOIIKOBH MPOU3BOAE OyIy
MUHUMAJIHHU 32 JaTe YCIJIOBE.

ITOCTABKA 3A/IATKA 8.
1. He3aBucHa npoMeH/bHBA:
Xij— KoH3epBe BpcTe “i”, Mpou3BeIeHe 110 TeXHOIOTHjH “)” y ToHaMa

I = 1(1) 4 — BpcTe KOH3EPBU
j =1(1) 2 — TexHOIOTH]jE TIPOU3BOIELE

2. Ycaos HeHeraTuBHOCTH: X;i> 0

3. Marpuna orpannyaBajyhux yciosa:

a) Munumanne konouuumne:

X11 (t) + X12 >2500t
X1+ X >3000t
Xa1+ X3 >2600t
Xa1+ Xgo > 3500t

0) Kanayumemu mawuna:

| MmammHa:;

RTXn(t)"‘—Xlz"‘—le"‘ X22+ X31+1—X32+ X41+—X42<180000r

0,56X11 +0,43X12+ 0,53X51 + 0,43X5, + 0,4 X317+ 0,53X30+ 0,4X41 + 0,48X 4 < 18.000 ¢&.r.
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Il mamuua:

%2X11(t)+—xlz+_)(21+ —X22+ —X31+ —X32 + —X41+ —X42<20 000 ¢.r.

0,45X11 + 0,48X12 + 0,5X51 + 0,53X5, + 0,45X31 + 0,56 X3+ 0,43X41 + 0,43X42 < 20.000 E.r.

4. (MdyHKIHUja KpUTepHjyMa ONTHMAJTHOCTH:

MunumManau TPOIIKOBU MPOU3BOALC

din

150 == (0, 56— + 0,45 —) Xu1 () + 120 (0,43+0,48) X1, + 120 (0,53 + 0,5) Xo1 + 160

(043++053) X2 + 140 (048+045) Xs1 + 150 (0,53 + 0,56) X3, + 100 (0,4 + 0,43) X4y
+110 (0,48 + 0,43) Xs2 = V(min)

151,5 Xll(t) +109,2 X15,+123,6 X5 +153,6 X5, +130,2 X31 +163,5 X3 + 83 X4+ 100,1 Xy4o
= V(min)

PEHIEIHE 3AJIATKA 8.

MIN 151X1; + 115X, + 124X, + 154X, + 130X31 + 163X30 + 83X + 100X 42
SUBJECT TO

X1+ X2 > 2500

Xo1+ X > 3000

X31+ Xz > 2600

X1+ Xg > 3500

0.56X11 +0.43X15+0.53X51+0.43X55+0.48X3,+0.53X3,+0.4X41+0.48 X4, < 18000
0.45X11 +0.48X15+0.5X51+0.53X5,+0.45X3;+0.56 X 35+0.43X 4,+0.43X 4, < 20000
END

LP OPTIMUM FOUND AT STEP 4
OBJECTIVE FUNCTION VALUE
1)  1288000.

VARIABLE VALUE REDUCED COST
X11 0.000000  1697.000000
X12  2500.000000 0.000000
X21  3000.000000 0.000000
X22 0.000000 30.000000
X31  2600.000000 0.000000
X32 0.000000 33.000000
X41  3500.000000 0.000000
X42 0.000000 17.000000
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ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  -115.000000

3) 0.000000  -124.000000

4) 0.000000  -130.000000

5) 0.000000 -83.000000

6) 12687.000000 0.000000

7)  14625.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE
X11 1812.000000 INFINITY  1697.000000
X12  115.000000 1697.000000  115.000000
X21 124.000000 30.000000  124.000000
X22  154.000000 INFINITY 30.000000
X31 130.000000 33.000000  130.000000
X32  163.000000 INFINITY 33.000000
X41  83.000000 17.000000 83.000000
X42  100.000000 INFINITY 17.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 2500.000000 29504.650391  2500.000000
3 3000.000000 23937.736328  3000.000000
4 2600.000000 26431.250000 2600.000000
5 3500.000000 31717.500000  3500.000000
6 18000.000000 INFINITY  12687.000000
7 20000.000000 INFINITY  14625.000000

KomenTap:

Ontumanau mnporpam ¢abpuke 3a mpepany mnoBpha Koju o6e30ehyje MuHUMaIHE
TPOIIKOBE TPOU3BOJE, KOoju u3Hoce 1288000 mmuapa, uymHU cieneha CTpyKTypa
POM3BOIH-E KOH3EPBU:

- 2500 xoH3epBU BpcTe A POU3BOIU CE€ MO JPYroj TEXHOJIOTHjH;
- 3000 xon3epBu Bpcte b mpon3BoaM ce 1Mo IpBoOj TEXHOJIOTH]U;
- 2600 xon3epBu Bpcte Ll mpon3Boau ce 1o mpBoj TEXHOJIOTHjHU;
- 3500 xoH3epBu BpcTe [| mpous3BoaM ce 1O MPBOj TEXHOJIOTH]H;

79



3AJATAK 9.

JenHo cespayko Ta3AMHCTBO pacroyiake ca Tpu mnapiene Bennuune 12, 9 u 6 xekrapa. Y
003up 3a CeTBY y HapeaHO] MPOU3BOJIHO] TOAWHHU JI0J1a3e. MIIEHUIA, KyKypy3, mehepHa
pena u coja. Ha ocHOBY BWIIIEroAMII-E €BUJCHIHM]E YTBPhEHU Cy MPOCEUHU MPUHOCH Ha
nojeauHuM napuenama. OHM cy AaTh y TOHaMa 1o XekTapy y cienehoj tadenu:

[Mapriese/ycesu [Tmenua Kykypy3 [lehepna pena Coja
| mapuena 6,2 8,5 455 2,3
Il mapuena 6,0 8,2 44,0 2,4
Il mapuiena 5,9 8,1 41,0 3,2

JIMPEKTHU TPOIIKOBHU MPOU3BO/Ibe (MaTepHjaa v yCayre MEXaHH3allije) MPOICHYjy Ce Ha:
40000 din/ha xox mrenwnie, 55000 kox kykypy3a, 125000 kox mehepre pere u 45000 ko
coje.

[Mnanupane npoaajue nene cy: nmenure 10 din/kg, kykypysa 8 din/kg, mehepue perne
3,50 din/kg u coje 25 din/kg.

Ca mehepanom je 3akJjbyueH YroBop o ceTBM 8 xekrapa mehepHe pere, a ca cojapoM
ucrnonpyka MuauMaiHo 10 ToHa coje.

OnTuMupaTH CETBEHY CTPYKTYPY.

ITOCTABKA 3AJIATKA 9.

1. He3aBucHa npoMeH/bHMBA:

(133 1] [1341)

Xjj— noBpuIMHA yceBa “1” Ha mapueny J” y XeKTapuma

- TMIICHULA
- KyKypy3

- mehepHa pemna
- coja

i1 =1(1) 4 - yceBu

A OwLODN P

j =1(1) 3 — mapuene

2. Yciaos HeHeraTuBHOCTH: X;i> 0

3. Marpuna orpannyaBajyhux yciosa:
a) Oepanuuerpe nospuiune napyeia:

I napumena X1+ X1+ X317+ X1 =12 ha
II napueina X1+ X+ X3+ X= 9 ha
III napuena X1+ X3+ X33+ X43= 6 ha
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b) Oepanuuerve nracmana:

mehepHe pene X3 (ha) + X3+ X33=8 ha
coje 2.3-= Xa1 (Na) +24Xi2+3,2X43= 10 t

4. (MdyHKIHUja KpUTepHjyMa ONTHMAJIHOCTH:

MaxkcuMallHi HETO MPUXO0JT

din

(10000 =% * 6,2 - - 40000 <) Xu; + (10000 * 6,0 - 40000) X1 + (10000 * 5,9 - 40000)
X13+ (8000 * 8,5 - 55000) X1 + (8000 * 8,2 - 55000) Xy, + (8000 * 8,1 - 55000) X5+
(3500 * 45,5 - 125000) Xa1 + (3500 * 44,0 - 125000) X3, + (3500 * 41,0 - 125000) X3 +
(25000 * 2,3 - 45000) X41 + (25000 * 2,4 - 45000) Xy + (25000 * 3,2 - 45000) Xg3 = Z

(max)

22000 din X1; + 20000X1, + 19000 X3 + 13000X5; + 10600X5, + 9800 X3 + 34250 X3 +
29000 X3, + 18500 X33 + 125000 X471 + 15000 X4 + 35000 X435 =7 (max)

PELHIEIHE 3AJIATKA 9.

MAX 22000X11+20000X15,+19000X13+13000X51+10600X2,+9800X53+34250X 31+
29000X3,+18500X33+12500X41+15000X 45+35000X 43

SUBJECT TO

X1+ X1+ Xz1+ X4 = 12

X1+ X+ X3+ Xs2= 9

X3+ X3+ X33+ Xs3= 6

Xzt X3+ X33 =8

2.3X41+2.4X45+3.2X43=10

END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1)  706000.0

VARIABLE VALUE REDUCED COST
X11 4.000000 0.000000
X12 9.000000 0.000000
X13 2.875000 0.000000
X21 0.000000  9000.000000
X22 0.000000  9400.000000
X23 0.000000  9200.000000
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X31 8.000000 0.000000
X32 0.000000  3250.000000
X33 0.000000  12750.000000
X41 0.000000  21000.000000
X42 0.000000  17000.000000
X43 3.125000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  22000.000000
3) 0.000000  20000.000000
4) 0.000000  19000.000000
5) 0.000000  12250.000000
6) 0.000000  5000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

X11 22000.000000  3250.000000  9000.000000
X12 20000.000000 INFINITY  3250.000000
X13 19000.000000 22666.666016  9200.000000
X21 13000.000000 9000.000000 INFINITY
X22 10600.000000  9400.000000 INFINITY
X23 9800.000000  9200.000000 INFINITY
X31 34250.000000 INFINITY  3250.000000
X32 29000.000000  3250.000000 INFINITY
X33 18500.000000 12750.000000 INFINITY
X41 12500.000000 21000.000000 INFINITY
X42 15000.000000 17000.000000 INFINITY
X43 35000.000000 INFINITY  22666.666016

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 12.000000 INFINITY 4.000000

3 9.000000 INFINITY 9.000000

4 6.000000 INFINITY 2.875000

5 8.000000 4.000000 8.000000

6  10.000000 9.200000 10.000000

KomenTap:

OnTumaliHa CTPYKTypa MPOU3BOJIE HAa CEJhbadyKOM Tra3IMHCTBY 00e30ehyje MakcumanaH
Heto mpuxoy oa 706000 nuHapa, nmpu cieaehoj CTpyKTypH IPOU3BOALE: TIIIEHUIIA CE TajH
Ha 4 ha Ha mpBoj mapuenu, 9 ha Ha apyroj mapuenu u 2,875 ha na Tpehoj mapuemnu.
Kykypy3 He yna3u y ceTBeHy CTPYKTYpY, ehepHa pema ce raju Ha 8 ha Ha npBoj mapieny,
a coja Ha 3,125 ha na tpehoj nmapuemnu.
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3AJATAK 10.

Muekapa npou3Boau 6 BpcTa MiIeYHMX HamuTaka. CUTyalMja Ha TPKUINTY MOKasyje Jia cy
npBa U Tpeha BpcTa HanmuTaka CyNCcTUTAaOWIIHE, a YKYITHA KOJIMYMHA OBMX HAlMTakKa, Koja ce
Moske npoaatu u3Hocu 10 40% npomeTa cBUX BpCTa HAIIUTAKa.

Jlpyra, yeTBpTa U 1MeTa BpCTa MJICYHUX HamuTaka cy melycoOHO cymctuTaOuiHe, a yKymHa
MOTPOLIKkA OBA TPU HAMMTKA M3HOCH A0 35% LETOKYMHOI IPOMETa CBUX BpPCTa HAIMTAKA.
[lectra BpcTa HamUTKa HHUje CYNCTUTAOMIIHA, a MOXKE CE TUIACHPATH Y KOJIMYUHH KOja YUHH
25% 1eNoKyIHOT MPOMETa HAIIUTKA.

YcKko rpiio npou3BOAKE MPEACTaBiba OJC/HEHE 32 NMAKOBaWke Hamutaka. Bpeme makoBama 1
JUTpE TojennHuX BpcTa Hanutaka uznocu 0,3; 0,2; 0,4; 0,1; 0,5; u 0,2 MUHYyTa peClIEKTUBHO.
PacnonokuBu KamalMTeTH 3a IAKOBalke HamuTaka NpBe, Apyre, Tpehe U uyeTBpTe BpCTE
nu3zHocH 2400 yacoBa, a 3a npousBoJe nere u mecre Bpcre 1600 yacoBa roguime.

[Ipodut kon mojenuHUX BpcTa MJeuHUX Hamurtaka u3Hocu 10, 20, 15, 10, 10 u 20 % on
MaJIoNpOoAajHUX IIeHa Koje cy 3a | nmurap Hanutka cienehe: 36; 40; 50; 40; 45 u 30 quHapa.
Tpeba mMOCTaBUTH MPOWU3BOJHU IUIAH METOJOM JIMHEAPHOT TMporpaMupama Tako Ja
HEKYpPEHTHUX MPOU3BO/Ia He Oy/ie U Aa ce 00e30eau Hajehn Mmoryhu npodur.

IIOCTABKA 3ATIATKA 10.

1. He3aBucHa npoMeH/bUBA:

Xi— MJIeUHHU HalUTaK “1”’ y TUTpama

i =1(1) 6 — BpcTE MJICYHHMX HAITUTaKa

2. Yciaos HeneratuBHoctu. Xij>0
3. Marpuna orpannyaBajyhux yciosa:

a) Ilracmana:
X1+ X3 =04 (Xy+ Xo+ Xz+ Xy + Xs + Xg)
0,6X;-0,4 X;+0,6X3-0,4X;,-0,4X5-0,4Xs=0

Xo+ Xa+ X5 = 0,35 (X + Xo+ Xz+ X4 + X5 + Xg)

-0,35X; + 0,65 X; - 0,35 X3+ 0,65X4 + 0,65X5 — 0,35X=0
Xe =0,25 (X1 + Xo+ X3+ Xy + X5 + Xp)

0,75Xs - 0,25X;—0,25X;, - 0,25X3-0,25X4 — 0,25X5 =0
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0) Iaxosarva:

| muamja — 0,3 min/l Xy(1) +0,2X5+ 0,4X5+ 0,1X, < 2400 h * 60 min/h < 144000 min

Il uemja — 0,5 min/l Xs(1) +0,2Xe < 2600 h * 60 min/h < 96000 min

4. @yHKNUja KPATEPHjyMa ONTHMAJIHOCTH:

Maxkcumanuu npodur

36 din/l * 0,1X; +40 * 0,2X,+ 50 * 0,15X3 + 40 * 0,1X4 +45* 0,1X5+ 30 * 0,2Xs = Z (max)
3,6 din/IX; + 8Xy+ 7,5X5 + 4X4 + 4,5X5 + 6Xs = Z (Max)

PEHIEIHE 3AJIATKA 10.

MAX 3.6X1+8 Xo+ 7.5 X3 +4X, +4.5 X5+ 6Xg
SUBJECT TO

0.6X1-0.4 X,+ 0.6 X3-0.4X4-0.4X5-0.4Xs<0

0.65 X5 - 0.35 X3+ 0.65X,4 + 0.65X5 — 0.35X5 - 0.35X; <0
0.75X5- 0.25X; - 0.25X; — 0.25X3 — 0.25X4 -0.25X5 < 0
0.3X;+0.2X5 + 0.3X3+ 0.1X,4 < 144000

0.5X5+0.2X5 < 96000

END

LP OPTIMUM FOUND AT STEP 8
OBJECTIVE FUNCTION VALUE
1) 5972572

VARIABLE VALUE REDUCED COST
X1 0.000000 3.900001
X2 198857.140625 0.000000
X3 347428.562500 0.000000
X4 0.000000 0.357143
X5 105142.859375 0.000000
X6 217142.859375 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 0.000000
3) 0.000000 4.142857
4) 0.000000 7.914286
5) 0.000000 36.428570
6) 0.000000 7.571429
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RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 3.600000 3.900000 INFINITY
X2 8.000000 6.625000 0.454545
X3 7.500000 1.874998 3.900000
X4 4.000000 0.357143 INFINITY
X5 4.500000 15.679244 4184211
X6 6.000000 2.999997 6.271698

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 0.000000 INFINITY 0.000000
3 0.000000 429176.468750 0.000000
4 0.000000 208301.875000 0.000000
5 144000.000000 220800.000000 92800.000000
6 96000.000000 173999.984375 58105.265625

Komenrap:

OnTuManHu TUTaH TPOM3BOME MIekape o0e30ehyje makcumamau mpodut ox 5972572
JMHAapa, a OcTBapyje ce npu cienehoj crpykTypu npousBoame: 198.857 nurapa HanuTka apyre
Bpcre, 347428 nurapa Hanutka Tpehe Bpere, 105142 nurapa Hanutka nere Bpcere u 217143
JUTapa HalWTKa IIeCTe BPCTE.
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3AJATAK 11.

®dabpuka 3a mpepany Boha mpomsBoau 4 Bpcre roroBux jema: A, b, B u I' xoje Tpeba na
UCTIOPYYH Yy MUHHUMATHUM KosimurHaMa oz 2500, 3000, 2600 u 1500 ToHa pecneKkTHBHO.

CBako TOTOBO jeio Mopa jna mpohe Kpo3 oOpaay Ha ABE BPCTE MalllMHA, a MOXE CE
IPOM3BOJIUTH 1O OCHOBY JBe TexHonoruje: T1u Ta.

3a Mpou3BObY jeJHE TOHE FOTOBHX jejia, Ha MOjeAMHUM MallMHaMa MOTPeOHO je YTPOUIUTH

cnenehu 6poj wacoBa paja:

Bpcre

KOH3CpBH Kanamurer
(gacoBa paja)

Texnonoruje LT T Tz T T2 Ty T,

MAIIIMHA1 | 1,8 | 23| 19 | 23 | 21 | 19 25 | 21 18000

MAIIMHA 2 | 22 | 21| 20 | 19 | 22 | 18 23 | 2,3 20000

Tpouikosu 150 | 120 | 120 | 160 | 140 | 150 | 100 | 110 -

(din/t)

dopmynucaTd MoOjeN JIMHEAPHOT MPOTrpaMUpama, TaKo Ja TPOLIKOBH INPOU3BOIHE OyIy

MHUHUMAJIHHU 3a JaTC YCIIOBC.

IIOCTABKA 3AIATKA 11:

1. He3aBucHa npoMeH/bUBA:

Xijj— roTosa jena BpcTe

111l

i =1(1) 4 — BpcTe rOTOBHUX jena

J =1(1) 2 — TexHOJIOTH]j€ POU3BOIIHE

2. Ycnos HeHeraTuBHOCTH: X;;>0

3. Marpuna orpannyaBajyhux yciosa:

a) Munumanne xonuuune
X1+ X2 >2500t
Xo1+ Xg2 > 3000t
Xa1+ X3z > 2600t
Xa+ Xg2 21500t

I”, Ipon3BeIeHA M0 TEXHOJIOTUJU

7"y ToHama
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6) Kanayumemu mawuna
| MmammHa

1,8¢&. 1./t Xll(t) + 2,3X12+ 1,9X51 + 2,3X50 + 2,1 X531 + 1,9X3, + 2,5X41 + 2,1X4> < 18000 €. r.

Il mammnua

2,2 ¢.r.lt Xll(t) + 2,1X15+ 2,0X5+ 1,9X5, + 2,2X31 + 1,8X30 + 2,3X 41+ 2,3X42 < 20000 E. 1.

4. DyHKIHja KPUTEPHjyMa ONTHUMAJTHOCTH

MuHMMaTHU TPOLIKOBH MPOU3BOIHHE

150 din/t Xll(t) + 120 X1o+ 120X51 + 160X, + 140X31 +150X3, +100X4; + 110X4, =V (min)

PEHIEIHE 3ATIATKA 11.

MIN 150X, + 120 X5+ 120X5; + 160 Xpo + 140 X3z1 +150 X3+ 100 Xy41 + 110 Xygo
SUBJECT TO

X1+ X 1o > 2500

Xo1+ X 9o > 2000

X3+ X 3 > 2600

Xar+ X 4o > 1500

1.8X11+ 2.3X15 + 1.9X51 + 2.3X0 + 2.1X31 +1.9X3, + 2.5X4; + 2.1X4, < 18000
2.2X11+ 2.1X10+ 2.0X51+ 1.9X5, + 2.2X31 + 1.8X3, + 2.3X41 + 2.3X42 < 20000
END

LP OPTIMUM FOUND AT STEP 6
OBJECTIVE FUNCTION VALUE
1)  1077000.

VARIABLE VALUE REDUCED COST
X11 0.000000 4.999998
X12  2500.000000 0.000000
X21  2000.000000 0.000000
X22 0.000000 59.999996
X31 1800.000000 0.000000
X32  800.000000 0.000000
X41 0.000000 10.000000
X42  1500.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
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2) 0.000000  -235.000000
3) 0.000000  -215.000000
4) 0.000000  -245.000000
5) 0.000000  -215.000000
6) 0.000000 50.000000

7)  1900.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X11  150.000000 INFINITY 4.999998
X12  120.000000 5.000000 235.000000
X21  120.000000 60.000000 215.000000
X22  160.000000 INFINITY 59.999996
X31  140.000000 5.000000 2.000000
X32  150.000000 2.000000 5.000000
X41  100.000000 INFINITY 10.000000
X42  110.000000 10.000000 215.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 2500.000000 156.521744 69.565216
3 2000.000000 189.473679 84.210526
4 2600.000000 189.473679 76.190475
5 1500.000000 171.428574 76.190475
6 18000.000000 160.000000 360.000000
7 20000.000000 INFINITY  1900.000000
Komenrap:

OnTuManHa CTPYKTypa TMPOU3BOJBE TOTOBUX jena y (aOpunn 3a mpepamy Boha, koja
00e30ehyje MuHuManHe TpomkoBe y n3Hocy oa 1077000 munapa moctmke ce mipu cienehoj
HNPOU3BOLILU:

- 2500 rotoBux jena A Mpou3BEACHHX I10 IPYT0j TEXHOIOTHjHU;
- 2000 roroBux jena b mpou3BeneHUX MO MPBOj TEXHOJIOTH]H;
- 1800 roroBux jena L] npousBeneHNX MO MPBOj TEXHOJIOTHU)H;
- 800 roroBux jena L] mpousBeneHUX MO APYroj TEXHOJIOTH|U;
- 1500 roroBux jena /I mpon3BeACHUX MO JPYroj TEXHOJIOTHU)H;
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3AJATAK 12.

MitiH 3a Ipou3BO Y OpaliiHa mpou3Boau Tpu Bpete OpamHa (T-400, T-500 u T-800) na mer
JUHWja TIpou3BoAmke. Ha mpBOj m apyroj nuHUjU Moryhe je MpOW3BOAUTH CBa TPU THUIIA
OpamrHa, Ha Tpehoj u 4eTBpTOj MuHUjH TiponsBoae ce camo T-500 u T-800, a Ha meToj MMHUjU
camo tun T-400.

Kamamurern nmunanja uznoce 70000, 60000, 40000, 60000 u 55000 ToHa pecnekTuBHO. 3a
N0jeIMHE TUIOBE Pa3nuuuTo je Bpeme npousBoame: T-400 = 0,4 gaca no 1 tonu; T-500 = 0,3
yaca 1o 1 Tonn u T - 800 = 0,2 yaca no 1 ronu. Pacnonoxusu GoHa yacoBa paja 1mojeAMHUX
nunuja u3Hocu: | muauje 4000 uacosa; |l muuauje 22000 uacosa; Il iuauje 12000 uacosa;
IV muanje 4000 gacosa u V nunuje 22000 yacora.

VYroeopene konuuune uszHoce 70000, 50000 u 50000 Tona, pecniekTuBHO. [ToTpedOHa
eHepruja 3a paa mnojeauHux suauja wsnocu 0,01; 0,02; 0,03; 0,05 m 0,025 kWh/kg
pECIeKTHBHO, a MJIMH pacrojaxke ca 4,5 munmrona KWh. TpoIikoBH MPOM3BOIE 110 jEIHO]
toru u3Hoce: 10000 nuuapa Ha npBoj, 7500 quHapa Ha apyroj, 8500 nunapa Ha Tpehoj, 8000
nuHapa Ha yeTBpToj u 9000 nuHapa Ha MeToj JIMHUjH.

®dopmynucaT Marematudku wmozen meroxom JIII ako je 1wsp MUHUMH3AIMja
TPOIIKOBA MPOU3BOIHE.

IIOCTABKA 3AJTATKA 12.

1. He3aBucHa npoMeH/bUBA:

Il (1341}

Xij— xonn4uHa OpaiHa Tuna “i”, Ipou3BeeHOr Ha JIMHU]U IPOU3BOIkE “]” y TOHAMa
i =1(1) 3 — Tun OpaninHa i=1-T-400; i=2-T-500; i=3-T-800;

j =1(1) 5 - npousBoaHa THHHU]a

2. Yciaos HeHeraTuBHOCTH:  X;i>0

3. Marpuna orpannyaBajyhux yciosa:

a) Kanuyem npouseo0nux nunuja
X1+ Xg1+ X31 < 70000 t

X2+ X2+ X32 < 60000 t

Xoz+ X33 <40000 t

Xoa+ X34 <60000 t

X15 <55000 t
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0) Kanayumemu uacoea paoa paonuxa

0,4 ¢.r./t Xy1(t) + 0,3X51 + 0,2X5; < 4000 €. 1.
0,4X12+0,3X 22+ 0,2X32 < 22000 €. 1.
0,3X23+0,2X33 < 12000 ¢. .

0,3X24+ 0,2X34 < 4000 €. 1.

0,4X15 < 22000 €. 1.

6) Yeoeopene konuuume

X1+ Xq2+ X35 = 70000 t
Xo1+ Xao+ X3+ X4 =50000 t
Xz + Xgp+ X33+ X34 = 50000 t

2) Enepeuja

lOkWh/t(Xll + Xo1 + X31)(t) + 20 (X12 + Xoo + X32) + 30(X23 + X33) + 50(X24 + X34) + 25X15 <
< 4500000 kWh
10X11+ 10Xo1 + 10X31 + 20 X1 + 20X55 +20X35 + 30X53 + 30X33 + 25X15< 4500000 kWh

4. (MdyHKIHUja KPUTEPHjyMa ONTHMAJIHOCTH:

MunumManau TPOIIKOBU MPOU3BOALC

10000din/t(Xy + Xo1 + Xa1)(t) + 7500(X12 + Xop + X35) + 8500(Xz5 + X33) + 8000(X24 + X32)
+9000 X15= V (min)

10000Xy; + 10000X5; + 10000Xa; + 750015 + 7500X2; + 7500Xa, + 8500X 55 + 8.500X a3 +
8000Xz4 + 8000Xa; + 9000Xy5 = V (min)

PEHIEIBE 3AJIATKA 12.

MIN 10000X11+10000X21+10000X31+7500X12+7500X22+7500X32+8500X23+ 8500X33
+8000X24+8000X34+9000X15

SUBJECT TO

X11 + X21 + X31 < 70000

X12 + X22 + X32 < 60000

X23 + X33 < 40000

X24 + X34 < 60000

X15 < 55000
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0.4X11 + 0.3X21 + 0.2X31 < 4000
0.4X12 + 0.3X22 + 0.2X32 < 22000
0.3X23 + 0.2X33 < 12000

0.3X24 + 0.2X34 < 4000

0.4X15 < 22000

X11 + X12 + X15 =70000

X21 + X22 + X23 + X24 = 50000
X31 + X32 + X33 + X34 = 50000
10X11+10X21+10X31+20X12+20X22+20X32+30X23+30X33+50X24+50X34+25X15 <
4500000

END

LP OPTIMUM FOUND AT STEP 10
OBJECTIVE FUNCTION VALUE
1) 0.1406250E+10

VARIABLE VALUE REDUCED COST
X11 0.000000 0.000000
X21 0.000000 0.000000
X31  625.000000 0.000000
X12 15000.000000 0.000000
X22 10000.000000 0.000000
X32 35000.000000 0.000000
X23 40000.000000 0.000000
X33 0.000000 0.000000
X24 0.000000 0.000000
X34  14375.000000 0.000000
X15 55000.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 69375.000000 0.000000
3) 0.000000  2000.000000
4) 0.000000 500.000000
5) 45625.000000 0.000000
6) 0.000000 0.000000

7)  3875.000000 0.000000
8) 6000.000000 0.000000
9) 0.000000 0.000000
10)  1125.000000 0.000000
11) 0.000000 625.000000
12) 0.000000 -10500.000000
13) 0.000000 -10500.000000
14) 0.000000 -10500.000000
15) 0.000000 50.000000
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RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE
X11 10000.000000 INFINITY 0.000000
X21 10000.000000 INFINITY 0.000000
X31 10000.000000 0.000000  400.000000
X12 7500.000000 0.000000  250.000000
X22 7500.000000 0.000000 0.000000
X32 7500.000000 0.000000 0.000000
X23 8500.000000 0.000000 INFINITY
X33 8500.000000 INFINITY 0.000000
X24  8000.000000 INFINITY 0.000000
X34 8000.000000 0.000000  666.666687
X15 9000.000000  250.000000 INFINITY

RIGHTHAND SIDE RANGES

ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE
70000.000000 INFINITY  69375.000000
60000.000000  833.333313 22500.000000
40000.000000 0.000000 11250.000000
60000.000000 INFINITY  45625.000000
55000.000000 INFINITY 0.000000
4000.000000 INFINITY  3875.000000
22000.000000 INFINITY  6000.000000
12000.000000 INFINITY 0.000000
10 4000.000000 INFINITY  1125.000000
11 22000.000000 0.000000  6000.000000
12 70000.000000 15500.000000  500.000000
13 50000.000000 15500.000000  500.000000
14 50000.000000 15500.000000  500.000000
15 4500000.000000 25000.000000 575000.000000

O©Ooo~NOoO oIk wdN

KomenTap:

OntuManHa CTPYKTypa MpOHM3BOAKE OpaliHa Koja 00e30ehyje MUHUMaTHE TPOIIKOBE
npou3BoAmke y u3Hocy on 1406250000 nunapa je cneneha:

- Bbpamno Tun T-400 he ce npousBoauTu:
= 15000 ToHa Ha Ipyroj IMHUJU U
= 55000 ToHa Ha METOj JIMHH]HU.

— Bpammno tun T-500 he ce npousBoauTH:
= 10000 ToHa Ha Ipyroj IUHUJU U
= 40000 Tona Ha Tpehoj TMHUU]H.
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— bpamno tuma T-800 he ce mpousBoauTH:
= 625 ToHA HA MIPBO]j JIMHU]H,
= 35000 ToHa Ha qPyroj IMHUJU U
= 14375 ToHa Ha YETBPTO] JTUHU]H.

[TocmaTpaHo Mo JTMHUjaMa IPOU3BO/IHE ONITUMAIIHA CTPYKTYpa je caeacha:
— Ha npBoj mpousBoHOj muHUju ipou3Boauhe ce: 625 Tona 6pamHa tuna T-800;
— Ha npyroj npousBonnoj nuauju npomsBoauhe ce: 15000 tona T-400, 10000
tora T-500 u 35000 Tona T-800 (ykymHo 60000 ToHa);
Ha tpehoj mpousBoaHoj munuju nmpousBoauhe ce: 40000 tona T-500;
Ha gerBpT0j nponsBoHoj nHUju ipousBoauhe ce: 14375 tona T-800 u
— Ha neroj npousBonHoj muuuju npoussoauhe ce: 55000 Tona T-400.

Kamanmreru apyre, Tpehe u nere muauje nckopuitheHn Cy y MOTIYHOCTH, JIOK j& KamaluTeT
IpBe JHMHHUjE OCTa0 TOTOBO IMOTIYHO HEUCKOpHUIINEH, a y YeTBPTO] JHMHUJU OCTAJIO j€ jOIII
35625 toHa ci1000MHOr KalaluTeTa.
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3AJIATAK 13.

[ToTpeOHO je cacTaBUTH ONTUMAJIHU JAHEBHU OOpOK 3a TOB jyHanu. JyHan cy crapa 12

Mmeceny, TexxuHa uMm je 300 kg mo Tpiy, a AHEBHU NMPUPACT KUBE MEpPEe KOJH CE KElH
noctuhu tpeba aa Oyae 1100 rpama. Ilon onTumanHUM OOpOKOM ce TOApa3yMeBa OHA
KOJIMYMHA XpaHUBa KoOja y3 MHUHUMAallHE TPOUIKOBE, YIOBOJbaBa CBHM OHOJIOMIKHUM
3axteBuma. OOpok 1a 6u 06e30ea1o npeaBul)eHr MpupacT Mopa Ja CaApKU HajMambe:

Ocrosy Ocranu
00poka YuHU
Jeaununa 2,4 kg 1e0
[Tokazaresnb VYKynHO obpoxka
Mepe JTYUEPKUHOT
Tpeba na
CEHa IITO canp
casipku
KpmHe jeaunuie g 835 132 703
CaapsbHBe OCJIaHUEBUHE g 740 168 572
Kanuujym g 46 31 15
docdop g 25 6 19
Ha pacnonaramy cy cienehe cupoBuHe:
Canpxaj y 1 kg
Bpcra xpanuBa jg)f r;;; 6231}3:;;; Kanuujyma dochopa 3S?Hfg
©) ©) (9) (9)
1. Cojuna cauma 120 370 5,2 5,8 16,0
2.CyHITOKpETOBa cauMa 102 301 4.3 10,6 8,1
3. ApammaoBa cauma 120 406 1,1 5,7 18,2
4. I'nyren 109 150 3,4 1,7 8,0
5. IlimeHnyHe MEKUILE 77 95 1,8 10,1 54
6. Kykypy3Ha nipekpyna 136 60 0,4 3,1 8,8
7.CyBU peniviHU pe3aHu 85 40 4,7 1,2 2,6
8. Komrano Gpamrto - - 316,0 146,0 19,0
9. CtouHa kpena - - 384,0 - 2,5
10. Menaca 77 45 3,0 0,3 5,0
11. Ceno nyuepke 55 70 13,0 2,4 3,5

CaynHUTH MaTeMaTHYKU MOJIE]I METOJIOM JIMHEAPHOT MIPOorpaMupama.

IHOCTABKA 3AJIATKA 13.

1. He3aBucHa npomMeH/bUBA:

[13%2]

Xj— KOJIMYMHa XpaHuBa BpcTe “1”, y KWJIOrpaMumMa

i =1(1) 11 — Bpcre xpanuBa

2. Yciaos HeneratusHoctu: X >0

94




3. Marpuua orpanuyaBajyhux ¢axropa:

a) Munumanne KonuduuHe KPMHUX jeOUHUYA:

120 g/kg Xl(kg) + 102X5+ 120X3+ 109X, + 77Xs5+ 136Xg + 85X7+ 77X10> 703 g

0) Munumanne xonuuune beraniesuHa.

370g/kg X1(Kg) + 301X, + 406X; + 150X, + 95Xs5+ 160Xs + 40X7 + 45X > 572 g

8) Munumanne Korudune Karyujyma:
5,29/kg Xi(kg) + 4,3X,+ 1,1X3+ 3,4X4+ 1,8Xs + 0,4Xs + 4,7X7 + 316Xg + 384Xq + 3X19
>15¢

2) Munumanne xonuuune gpocgopa:
5,8 g/kg Xi(kg) +10,6X2+ 5,7X5+ 1,7Xs + 10,1Xs5 + 3,1Xs + 1,2X7 + 146Xg + 0,3X10 > 19 ¢
0) OcnosHu 06poK: X11 = 2,4 kg cena myrepke

4. ®yHKIMja KPUTEPUjyMa ONTHMATHOCTH

MuHUMaTHU TPOIIKOBH 00pOKa

16 dinkgXikg) + 8,1Xz + 18,2X3 + 8X4 + 5,4X5 + 8,8Xs + 2,6X7 + 19 Xg + 2,5Xg + 5Xy0 +
+3,5X11=V (min)

PEHIEIHE 3AJIATKA 13.

MIN 16X; + 8.1X, + 18.2X3+ 8Xs + 5.4X5+ 8.8Xg+ 2.6 X7 +19Xg + 2.5Xg + 5X10+ 3.5X11
SUBJECT TO

120X +102X5 +120X3+109X, +77X5 +136Xg +85X7 +77X19> 703

370X1 +301 X, +406X3 +150X4 +95X5 +160Xg +40X7 +45X10> 572

5.2X1+4.3X5 +1.1X3+3.4X,4 +1.8X5 +0.4 X +4.7X7 +316Xg +384Xg +3X10> 15

5.8X1+ 10.6X5+ 5.7X3+1.7X,+ 10.1X5 + 3.1Xg + 1.2X7 + 146Xg + 0.3X10> 19

X11 =24

END

LP OPTIMUM FOUND AT STEP 9
OBJECTIVE FUNCTION VALUE

1)  34.69548
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VARIABLE

X1
X2
X3
X4
X5
X6
X7
X8
X9

X10
X11

0.000000
0.953267
0.000000
0.000000
0.000000
0.000000
7.126668
0.002352
0.000000

0.000000
2.400000

VALUE

REDUCED COST

7.100886
0.000000
8.774904
3.167072
0.991957
3.049115
0.000000
0.000000
2.500000

2.615905
0.000000

ROW SLACK OR SURPLUS DUAL PRICES

2)
3)
4)
5)
6)

0.000000
0.000000
23.337574
0.000000
0.000000

-0.021705
-0.014972

0.000000
-0.130137
-3.500000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1  16.000000 INFINITY 7.100886
X2 8.100000 4.270676 3.787945
X3  18.200001 INFINITY 8.774904
X4 8.000000 INFINITY 3.167072
X5 5.400000 INFINITY 0.991957
X6 8.800000 INFINITY 3.049115
X7 2.600000 1.581673 1.550740
X8  19.000000 21.033937 19.000000
X9 2.500000 INFINITY 2.500000
X10 5.000000 INFINITY 2.615905
X11 3.500000 INFINITY INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 703.000000  512.500000  117.582794
3 572.000000 9.483945  241.176468
4 15.000000 23.337574 INFINITY
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5 19.000000 INFINITY 0.343371
6 2.400000 INFINITY 2.400000

KomenTap:

OnTuManHu JHEBHU OOPOK y TOBY jYHaad, OJJHOCHO OOpOK KOjU 3aJ0BOJhaBa CBE MOTpeOE
CTOKE M HMa MHUHHMaJHe TpoukoBe oa 34,70 nunapa umHe cienehe KoMIOHeHTE:
cyHrokperoBa cauma 0,95, cyBu penunu peszannu 7,13, xomrano Opamuo 0,02 u ceHo
ayuepke 2,4 kuorpama.
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3AJATAK 14.

[MowonpuBpenno npemyzehe mma aBe opraHuzanuone jeamnuie, A u b, ca cnegehum
MIPOM3BOIHUM KallalluTeTUMA.

Kanamuretn A b
3eMIbHIITE 1000 ha 1500 ha
Panna cuara 3000 ¢.r. 3000 ¢.r.
Jlaku TpakTOpH 1000 ¢.r. 1000 ¢&.r.
Teuku TpakTopH 500 &.r. 500 ¢.r.

[Inanupanu npuHOCH nojeanHux ycesa no 1 ha uznoce:

YceBu A b
[Tmenunia 6,0 t/ha 6,2 t/ha
Kykypy3 8,5 t/ha 8,0 t/ha
Illehepna pemna 50,0 t/ha 50,0 t/ha
CyH1okper 2,5t/ha 3,0 t/ha

MunumanHa npousBoAma mmeHunie uzHocu 3500 t. Illehepna pema He cMe OuTH
3acTyIJbeHa y CTPYKTypH ceTBe ca Buiie o1 20%, a cynmokpert Butie oa 15%.
OnTuMupaTd CETBEHY CTPYKTYpYy aKO C€ pAacCIOJIOKUBH PECypCH paja MW CpelcTaBa
3ajeJHMYKH KOPUCTE M aKO CE 10 TOHH yceBa ocTBapyje HeTo mpuxoa ox 50000 din/t 3a
nmrenuiny, 40000 din/t 3a kykypys, 10000 din/t 3a mehepuy peny u 120000 din/t 3a
CYHIIOKpET 1 aKo je 3a 1 ha mojenHux yceBa moTpeOHO YyacoBa paja:

YceBu PanHa cHara Jlaku TpakTOopu Temku TpakrTopu
[Tmenuna 1,5 0,2 0,3
Kykypy3 1,8 0,5 0,2
[IIehepna pemna 3,5 1,0 0,4
CyHI0KpeT 4,2 0,9 0,5

IHOCTABKA 3AJIATKA 14:

1. He3aBucHa npoMeH/bUBA:

Xjj— noBpmmuHa ycesa ‘I

i =1(1) 4 - yceBu

, Ha Opranu3anuonoj jequaunm “j”, y ha
j = 1(1) 2 — opraHu3aIMoHe jeAMHHUIIC

2. Ycnos HeHeraTuBHOCTH: X;;>0

3. Marpuna orpannuyaBajyhux ¢akropa:

a) Bemwuwma

| opranm3zanmona jeIMHUTIA! Xi1+ Xop + X31+ X410 =1000 ha
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Il oprarm3anrona jeuHUIA: X+ Xop+ X3p+ X4 = 1500 ha

6) Kanayumemu uacosa paoa paonuxa:

1,5 ¢.r./ha (X1t Xp2) (ha) + 1,8(Xo1+ Xz2) + 3,5(X 31+ X3zp) + 4,2(Xa1 + Xg2) <6000 E.1.
y) Kanayumemu uacoea pada naxux mpakxmopa:

0,2 ¢.r./ha(Xy1+ X12) + 0,5(Xo1+ Xa2) + 1(X 31+ X32) + 0,9(X41 + X42) <2000 C.r.

0) Kanayumemu uacosa paoa mewxkux mpakmopa:

0,3 é.r./ha(X11+ X12) + 0,2(X21+ Xzz) + 0,4(X it ng) + 0,5(X41 + X42) <1000 ¢.r.

e) Ocpanuuerba npou3eo0mwe:

[MeHune 6 t/ha Xy; (ha) + 6,2X3, >3.500t
[Iehepue pene X31<0,2 *1.000 ha; X3:<200 ha; X3<0,2*1.500 ha; X3,<300 ha
CyHIiokpera X41<0,15 * 1.000ha ; X4 <150 ha; X4 <0,15*1.500; X4<225ha

4. DyHKIHja KPUTEPHjyMa ONTHUMAJTHOCTH

MaxkcumaliHu HeTO MPUXOJ O TPOU3BOIHHE

50000din/t (6t/haX;1(ha) + 6,2t/haX;2(ha)) + 40000(8,5X21 + 8X2;) + 10000(50X31+ 50X32)
+120000(2,5X 41+ 3X42) = Z(max)

300000X 1+ 310000X 1, + 340000X,:+ 320000X2, + 500000Xs; + 500000X3, + 300000Xs;
+ 360000X4, = Z (Max)

PEHIEIHE 3AJTATKA 14.

MAX 300000X1;+ 310000X;, + 340000X,; + 320000X2,+ 500000X3; + 500000X3, +
300000X4; +360000X 42

SUBJECT TO

X1+ Xo1 + Xz + X471 = 1000

X2+ Xao+ Xa2 + X42= 1500

1.5 Xq11+1.5X15 +1.8X51+1.8X5, +3.5X 31+3.5X3 +4.2X41 +4.2X45 < 6000
0.2X11+ 0.2X12+ 0.5X51+ 0.5X 55+ X3+ X3+ 0.9X41 + 0.9X4, < 2000
0.3X11+ 0.3X12 + 0.2X51+ 0.2X95 + 0.4X31+ 0.4X3, + 0.5X41 + 0.5X4> < 1000
6X11 + 6.2X5, = 3500

X31<200

X3,< 300

X41< 150

X42<225

END

99



LP OPTIMUM FOUND AT STEP 0

OBJECTIVE FUNCTION VALUE

1) 0.9108952E+09
VARIABLE VALUE REDUCED COST

X11 0.000000  49677.417969

X12  410.483856 0.000000

X21  800.000000 0.000000

X22  564.516113 0.000000

X31  200.000000 0.000000

X32  300.000000 0.000000

X41 0.000000  40000.000000

X42  225.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
0.000000 340000.000000
0.000000 310000.000000

2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

233.145157

533.145142

291.451599
0.000000

0.000000

0.000000

0.000000
1612.903198

0.000000 160000.000000
0.000000 190000.000000

150.000000
0.000000

0.000000
50000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES

VARIABLE

X11
X12
X21
X22
X31
X32
X41
X42

ROW

2

CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE

300000.000000
310000.000000
340000.000000
320000.000000
500000.000000
500000.000000
300000.000000
360000.000000

49677.417969 INFINITY
50000.000000 INFINITY
160000.000000 40000.000000
INFINITY  51333.320312
INFINITY 160000.000000
INFINITY 190000.000000
40000.000000 INFINITY
INFINITY  50000.000000

RIGHTHAND SIDE RANGES
CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

1000.000000

129.525085  800.000000
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3 1500.000000  155.430099  410.483856
4 6000.000000 INFINITY  233.145157
5 2000.000000 INFINITY  533.145142
6 1000.000000 INFINITY  291.451599
7 3500.000000 2545.000000  3500.000000
8 200.000000  137.144211  200.000000

9 300.000000  116.572578  300.000000
10  150.000000 INFINITY 150.000000
11 225.000000 86.350060  225.000000

KomenTap:

OnTuMmanHa CTPYKTypa parapcke MPOU3BOJE IMOJBONPHUBpenHOr mpemyszeha obe3behyje
MaKCHMAaJIHA HETO MpuxoJl y u3Hocy ox 9108952000 nunapa. Taj HETO MPUXOA OCTBapyje
ce mpu cneaehoj CTpyKTypHu MPOU3BOIE:

-410 ha menunie (Ha OpraHU3aIMOHO] JeAUHUIH b);

-1.365 ha kykypy3a (800 ha Ha opranuzanuonoj jenuaunu A u 565 ha Ha opraHu3aIoHO]
jenunuiy b);

-500 ha mehepue peme (200 ha na opranmzamuonoj jemunumm A u 300 ha Ha
OpraHu3aloHo] jenuHu b);

-225 ha cyHiokperta (Ha OpraHM3alMoHO] jeTUHULH b).

[locmMaTpaHo 1O OpraHU3allMOHUM jeIUHMIIAMA, HA OpPraHM3alMOHO] jJeAMHUIM A
npousBoauhe ce kykypy3 (800 ha) m mehepna pemna (200 ha), ok he ce Ha MPoU3BOIHO]
jemunuim b npomsBoautu nuenuna (410 ha), kykypys (565 ha), mehepna pena (300 ha) u
cyHIokper (225 ha).
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3AJIATAK 15.

[TossonpuBpenno mpeay3ehe wmma naBe opranusamuone jenuaune, A u b, ca
crnenehuM MPOU3BOIHUM KaIaluTEeTHMA

Kanamuretn A b
3eMIBHIITE 1000 ha 1500 ha
Panna caara 3000 ¢.r. 3000 ¢.r.
Jlaku TpakTOpH 1000 ¢&.r. 1000 ¢.r.
Teuku TpakTopH 500 ¢.r. 500 &.r.

[Tnanupanu npuHOCH NOjeMHKUX yceBa 1o 1 ha nszHoce:

Yceru A b
[Mmenuna 6,0 t/ha 6,2 t/ha
Kykypys 8,5 t/ha 8,0 t/ha
[Iehepna pena 50,0 t/ha 50,0 t/ha
CyHIIOKpeT 2,5t/ha 3,0 t/ha

Munumanna npousBoama mmienuie n3Hocu 3.500t. Illehepna pema He cme OuTH
3aCTYIJbEHA Y CTPYKTYpH ceTBe ca Buie o1 20%, a cyHiokpet Buie ox 15%.
OntumupaTi CEeTBEHY CTPYKTYPY aKO CE PacIONIOKHBH PECYPCH pasia U Cpe/ICTaBa
HE KOPHCTE 3ajeJHMYKH U aKO CE TI0 TOHU yceBa ocTBapyje Heto mpuxoxa o 50000
din/t 3a mmenuiry, 40000 din/t 3a kykypy3, 10000 din/t 3a mehepuy peny u 120000
din/t 3a cynuokper u ako je 3a 1 ha nojenHux yceBa notpeOHO YacoBa paja:

Ycesu Panna cHara Jlaku TpakTopu Tewmku TpakTopu
[Timennia 1,5 0,2 0,3
Kykypy3 1,8 0,5 0,2
[llehepHa pemna 3,5 1,0 0,4
Cyn1mokper 4,2 0,9 0,5

IHOCTABKA 3AIATKA 15:

He3aBucHa npoMeH/bHBA:

Xijj— noBpmmuHa ycesa ‘I

i =1(1) 4 - yceBun

, Ha OpraHU3aIMOHOj jeMUHULH “]”, y XeKTapuma

j =1(1) 2 — opraHu3aIoHe jeMHHUIIC

2. Ycnos HeHeraTuBHOCTH: X;;>0
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3. Marpuua orpann4yaBajyhux ¢gaxropa:

a) 3emwuwma
| opranu3aloHa jeJMHuIa: Xq1+ Xo1 + Xg1 + X410 = 1000 ha

Il opraam3anmona jenuHUIA: K12+ Xoo+ Xz + X4o = 1500 ha

6) Kanayumemu uacosa paoa paonuxa
I- 15¢&r./ha Xll(ha) +1,8 X1+ 3,5 X3 +4,2 X4, <3000 gacoa pana
I1- 1,5 ¢.r./ha Xip(ha) + 1,8 Xao+ 3,5 X 32 + 4,2 X4 < 3000 wacosa pania

y) Kanayumemu uacoea pada naxux mpaxmopa
I- 0,2¢&r./ha Xll(ha) +0,5Xy+1X3+0,9 X4 <1000¢. 1.
I1- 0,2 ¢.r./ha X12(ha) + 0,5 X+ 1 X3+ 0,9 X4 <1000 ¢. .

0) Kanayumemu uacoea pada mewkux mpaxmopa
I- 0,3¢&r./ha Xll(ha) +0,2X1+0,4 X3+0,5X4 <500¢. .
I1- 0,3¢.r./ha Xjp(ha) + 0,2 X+ 0,4 X 30+ 0,5 X4 <500 ¢. 1.

e) Ozpanuuerba npousgoore

IMenune 6 t/ha Xy (ha) + 6,2 X32>3.500t

[Ieuepre pene X3; < 0,2 * 1000 ha; X3; <200 ha; X3,<0,2* 1500 ; X3,<300 ha
Cynmokpera X41<0,15 * 1000 ha; X41<150 ha; X42<0,15 * 1500 ; X4 <225 ha

4. DyHKIHja KPUTEPHjyMa ONTHUMAJTHOCTH
MaxkcumaliHu HeTO MPUXOJ O MTPOU3BOIHHE
50000 din/t (6 t/haXji(ha) + 6,2X35) + 40000 (8,5X71 + 8X2,) + 10000 (50X3; + 50X3,) +
120000(2,5 X41 + 3X42) = Z (Max)
300000X;1 + 310000X;2 + 340000X21+ 320000X22+ 500000X31+500000X32+ 300000X41+
360000X4; = Z (max)

PEHIEIHE 3AJTATKA 15.

MAX 300000X3;+ 310000X12 + 340000Xz; + 320000X2+ 500000X3; + 500000Xs, +
300000X41 +360000X42
SUBJECT TO
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X1+ Xo1 + Xz + X471 = 1000

X2+ Xao + Xa2 + X42= 1500

1.5X11+ 1.8X51 + 3.5X31 + 4.2X41 < 3000
1.5X12 + 1.8X5, + 3.5X3, + 4.2X4, <3000
0.2X11+ 0.5X51 + 1X31 + 0.9X41 < 1000
0.2X1o+ 0.5X5, + 1 X3, + 0.9X4, < 1000
0.3X11+ 0.2X51 + 0.4X31 +0.5X41 < 500
0.3X2+ 0.2X5, + 0.4X3, + 0.5X4, < 500
6X11+ 6.2X5 =3500

X3 <200

X3,< 300

X4 < 150

Xup< 225

END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
a. 0.8978065E+09

VARIABLE VALUE REDUCED COST

X11 0.000000  22096.773438

X12  645.161316 0.000000

X21  800.000000 0.000000

X22  564.516113 0.000000

X31  200.000000 0.000000

X32  290.322571 0.000000

X41 0.000000  40000.000000

X42 0.000000 206499.984375

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 340000.000000
3) 0.000000 167500.000000
4)  860.000000 0.000000
5) 0.000000  95000.000000
6)  400.000000 0.000000
7)  298.387085 0.000000
8)  260.000000 0.000000
9) 77.419357 0.000000
10) 0.000000  -2983.870850
11) 0.000000 160000.000000
12) 9.677420 0.000000
13)  150.000000 0.000000
14)  225.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
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X11 300000.000000 22096.775391 INFINITY
X12 310000.000000 26862.751953 INFINITY
X21 340000.000000 160000.000000 22096.781250
X22 320000.000000 INFINITY  22833.341797
X31 500000.000000 INFINITY 160000.000000
X32 500000.000000 152222.281250 152962.968750
X41 300000.000000 40000.000000 INFINITY
X42 360000.000000 206499.984375 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 1000.000000  477.777802  800.000000
3 1500.000000  344.086029 12.903226
4 3000.000000 INFINITY  860.000000
5 3000.000000 19.354839  580.645142
6 1000.000000 INFINITY  400.000000
7 1000.000000 INFINITY  298.387085
8 500.000000 INFINITY  260.000000
9  500.000000 INFINITY 77.419357
10 3500.000000 4705.882324  400.000031
11  200.000000  505.882324  200.000000
12 300.000000 INFINITY 9.677420
13 150.000000 INFINITY  150.000000
14 225.000000 INFINITY  225.000000

Komenrap:

OnTuManHa CTPYKTypa paTapcke MPOM3BOAE MOJbONpPHUBpEnHOr mpeay3eha obe3oehyje
MaKCUMAJHA HETO TpuxoJ y uzHocy o 8978065000 munapa. Taj HETO mpUX0] OCTBapyje
ce nipu cienehoj CTpyKTypu TPOU3BOIHE:
— 645 ha nmenune (Ha opraHu3aMoHoj jenuHuLu b);
— 1365 ha kykypyza (800 ha na opranumsanuonoj jemunuud A u 565 ha Ha
OpTraHMU3aIMOHO] jeAnHUIN b);
— 490 ha mehepne pene (200 ha wa opranumzanuonoj jemuaunu A u 290 ha Ha
OpraHu3aloHo] jenuHul b);
[locmMaTpaHo 1O OpraHU3allMOHUM jeIUHMIIAMA, HA OPraHU3alMOHO] jJeAMHUIM A
npousBoauhe ce kykypy3 (800 ha) m mehepna pemna (200 ha), ok he ce Ha MpoU3BOIHO]
jenunuim b npousBoauTu menuna (645 ha), kykypys (565 ha) u mehepna pena (290 ha).

VY oBOM ciydajy, Y OAHOCY Ha MPETXOAHHU IMpPUMEp, TOUUIO je IO MPOMEHE CTPYKType
IPOU3BOJIEHE U OCTBAPEHA MAKET MAKCHMAJTHOT HETO Mpuxoja. To je ANpeKTHa mocieana
0JIBOjEHOT KopHIIhema pacloIOKUBUX CpeAcTaBa 3a NMpou3Boamy. Kao mro ce moxe
BHUJICTH y TIOCTONTHMAIHO] aHAJM3U, PECYPCH PaJHHMKA y OpPraHU3alMoOHO] jenuHunu b
HOTIYHO Cy MCKOpHUIINEHH, JOK je€ Yy MPOU3BOJHOj jeIUHULIM A OCTalo pacroyiokuBo 860
94acoBa pasia paJHHKA.
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3AJIATAK 16.

[TossonpuBpenHO Mpemy3ehe y CBOM cacTaBy MMa XJIaJllbady Koja pacrojiaxe ca 4 JTuHUje
MPOU3BOE. Y HApEeIHOM Mecely IUIaHUupa ce Mpou3BoAma 3 mpousBoma: A, b u LI
[Ipoussox A ce moxe npousBoautu Ha | u |l muanju, npousson b Ha I, a mpoussox L Ha
IV nunMju, xo0ja je cynctutadbuina ca | u Il nuHujOM.

[ToTpeban 6poj yacoBa paja pagHUKa 3a MPOU3BOAKY jeIHE TOHE MPOU3BOA HA 10jEANHO]
nuHUjU je cneachu:

Jlunmje | I 1 WV,
[TpousBoau
A 1,40 137 - 1,45
b - - 1,62 -
11 1,35 1,44 ; 143

MaxkcumanHu MeceuHu KananuteT npepane uznocu: | muauje 8.500 t; 11 muauje 8.300 t; 111
munuje 7.700 t; 1V nmuauje 8.800 t. Kanmanurern Mopajy 6utu nckopuitheHn ca MUHUMYM

80%.

[To mojennaMM TMHUjaMa aHTaXOBaH je cienehu 6poj pagHuka y cieaehum cMeHama:

Jlunuje I 1 i v
bpoj pagHuka y cMeHu 22 24 39 30
bpoj cmena 3 3 2 3

Tpomikosu npousBome (din/C.r.) matu cy y cienehoj tabesu:

Jlunmje | I I IV
[IpousBoau
A 8000 7700 : 8800
B : ; 9830 :
i 8800 8950 : 7870

[Mpomajue nene mpoussoaa cy: A — 20000 din/t; b — 15000 din/t; 11— 21000 din/t.
Ha ocHOBY pacmosioKMBHX IO/aTaKa CaCTABMTH IUIAH ONTHMAIIHE CTPYKTYPE MPOU3BOIHE

XJIaamkbade

IHOCTABKA 3AJIATKA 16:

1. He3aBucHa npoMeH/bUBA:

11l

Xijj— KOJIMYMHA Ipou3BoJa ‘I

, IPOM3BEICHOT Ha JIMHUJU MPOU3BOAE “]” y TOHaMa
i =1(1) 3 — Tum mpousBoaa i=1-A; i=2-B;, i=3-11

j =1(1) 4 — npou3sBoIHE JHHHU]E
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2. Ycnaos HeHeraTuBHOCTH: Xji> 0
3. Marpuna orpannyaBajyhux ¢akropa:
a) Kanayumem npouseoonux nunuja
X1+ X31 <8500t
Xi2 + X32<8300 t
X3 <7700t
Xia+ X34 <8800t

0) Munumanno kopuwherse npouU3800HUX TUHUJA
X1+ X31>8500t*0,8> 6800t
Xi2 + X32>8300t* 0,8 >6640t
Xo3 >7700t* 0,8 >6160t
Xia+ X34>8800t*0,8>7040t

y) Ozpanuuerve paone cHaze no JUHUjAMA NPOU3BOOHHE

1,4 o Xqa(t) 1,35 X31 < 22 pagnuika * 3 cmene * 8 ¢.r./cmena * 22 panna gana < 11.616
C.r.

1,37 X12+ 1,44 X3, <24 pagauka * 3 cmene * 8 ¢.r./cmena * 22 pagna qana < 12.672 ¢.r.
1,62 Xo3 < 39 pannuka * 2 cmene * 8 ¢.r./cmena * 22 paz. mana < 13.728 ¢.r.

1,45 X4+ 1,43 X34 < 30 pagauka * 3 cmene * 8 C.r./cmena * 22 pan. nana < 15.840 C.r.

4. DyHKIHja KPUTEPHjyMa ONTHUMAJTHOCTH
Maxkcumaiga 100uT
(20000 din/t — 8000 din/¢.r.*1,4 ¢&.r../t)Xy1(t) + (20000-1,37 * 7700)X;, + (20000-8800 *
1,45) X4+ (15000-9830 * 1,62) X3 + (21000-8800 * 1,35)X3; + (21000-8950 * 1,44) X3,
+ (21000 — 7870 * 1,43)X34 = Z (max)
8800din/tX;; + 9451 X1, + 7240X 14— 924,6X23 + 9120X3; + 8630,4 X3, + 9745X34 = Z (max)

PEHIEIHE 3AJIATKA 16.

MAX 8800X11 + 9451X12 + 7240X14 - 924.6X23 + 9120X31 + 19112X32 + 9745.9X34
SUBJECT TO

X11 + X31 < 8500

X12 + X32 <8300

X23 <7700
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X14 + X34 < 8800

X11 + X31 > 6800

X12 + X32 > 6640

X23 >6160

X14 + X34 > 7040
1.4X11+1.35X31< 11616
1.37X12 + 1.44X32 <12672
1.62X23 < 13728

1.45X14 + 1.43X34 < 15840
END

LP OPTIMUM FOUND AT STEP 0
OBJECTIVE FUNCTION VALUE
1) 0.3162180E+09

VARIABLE VALUE REDUCED COST

X11 0.000000 320.000000

X12 0.000000  9661.000000
X14 0.000000  2505.899902
X23  6160.000000 0.000000
X31 8500.000000 0.000000
X32  8300.000000 0.000000
X34  8800.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  9120.000000
3) 0.000000  19112.000000
4)  1540.000000 0.000000
5) 0.000000  9745.900391
6) 1700.000000 0.000000
7)  1660.000000 0.000000
8) 0.000000  -924.599976
9) 1760.000000 0.000000
10)  141.000000 0.000000
11)  720.000000 0.000000
12)  3748.800049 0.000000
13)  3256.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X11 8800.000000  320.000000 INFINITY
X12 9451.000000 9661.000000 INFINITY
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X14 7240.000000 2505.900391 INFINITY
X23 -924.599976  924.599976 INFINITY
X31 9120.000000 INFINITY  320.000000
X32 19112.000000 INFINITY  9661.000000
X34 9745.900391 INFINITY  2505.900391
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 8500.000000  104.444443  1700.000000

3 8300.000000  499.999969 1660.000000

4 7700.000000 INFINITY  1540.000000

5 8800.000000 2276.923096 1760.000000

6 6800.000000 1700.000000 INFINITY

7 6640.000000 1660.000000 INFINITY

8 6160.000000 1540.000000  6160.000000

9 7040.000000 1760.000000 INFINITY
10 11616.000000 INFINITY  141.000000
11 12672.000000 INFINITY  720.000000
12 13728.000000 INFINITY  3748.800049
13 15840.000000 INFINITY  3256.000000

Komenrap:

OntuManmHa CTPYKTypa MPOHM3BOAKE Y Xjaamaund o0e30ehyje MakcuMmanHy A0O0UT Of
316218000 nunapa, koja ce octBapyje npu cienehoj crpykrypu: 6160 Tona nmpousBona b Ha
tpehoj muaMju pousBoame U 25600 ToHa mpoussona L (8500 wa mproj, 8300 Ha mpyroj u
8800 Ha 4eTBPTOj TMHUJU TIPOU3BOALE).

[TocmaTpano mo JHMHMjamMa MPOU3BOAME, NMPBA, ApPyra M 4YeTBpTa JHHHUjA CY MAKCHUMAIHO
uckopuithene, a Tpeha auHU)ja TPOU3BOAHE MUHUMAITHO.
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3AIATAK 17.

VY Benmenponaju mpexpaMOEHUX NPOM3BOJA OpraHU3alMja HUCIOPYKE
MOjeIMHUM pa3iodJprMa JIaHa paau HajMame ciaeaehu Opoj pagHuKa:

e mmehy4-10h 9 pamnuka
e u3mely 10-16h 6 pagnuka
e usmehy 16 —22 h 14 pagauka
e mmehy22-4h 10 pagHuka

3axTeBa JAa y

CBaku pagHHK paju 00aBe3HO 12 yacoBa y CMEHHM, a Ha 1OCA0 MOXKE Jla CTYyIHU jenuHo y 04,

10, 16 nou 22 gaca.

[ToTpeOHO je caunHUTH TaKaB TUIaH CTyMamka Ha T0CA0 KOJU 3aXTEBa aHTaKOBAHKhE HajMaHEr

Opoja pagHUKA.
IHOCTABKA 3AJIATKA 17.

1. He3aBucHa npoMeH/bHBA:

(1344

Xj— 0poj pagHUKa y CMEHH ““1
1=1(1) 4-0pojcmena i=1-cmena 04— 16 4acoBa
I=2-cmena 10-22 yaca
I =3-cmena 16— 04 yaca

i=4—-cmena 22 - 10 4acosa

2. Yciaos HeneratuBHoctu: Xi>0

3. Marpuna orpanudanBajyhux ¢axkropa:

4h 10h 16h 22h 4h
A X1

A2
- o A

f—% /—%
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a) Munumanuu 6poj paonuxa y nepuoody 04 - 10 yacosa
X1+ X4>9 pagnuka

0) Munumannuu o6poj paonuka y nepuody 10 - 16 uacosa
X1 + Xy > 6 pagauka

y) Munumanuu 6poj paonuxa y nepuody 16 - 22 yaca
Xz + X3 > 14 pannuka

0) Munumannu o6poj paonuka y nepuody 22 - 04 yacosa

X3+ X4>10 pangauka

4. dDyHKNHUja KPUTEPHjyMa ONTHMAJIHOCTH

MunumManau 6poj pagHuKa

X1+ Xo+ X3+ Xy =V(min)

PEHIEIHE 3AJTIATKA 17.

MIN X1+ Xo+ X3+ X4
SUBJECT TO

X1+ X4>9

X1+ X;>6

Xo+ X3>14

X3+ Xz >10

END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1)  23.00000

VARIABLE VALUE REDUCED COST

X1 6.000000 0.000000
X2 0.000000 0.000000
X3 14.000000 0.000000
X4 3.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
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2)
3)
4)
5)

X1
X2
X3
X4

OabhwnN

0.000000 -1.000000
0.000000 0.000000
0.000000 -1.000000
7.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

1.000000 0.000000 0.000000
1.000000 INFINITY 0.000000
1.000000 0.000000 1.000000
1.000000 0.000000 0.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
9.000000 INFINITY 3.000000
6.000000 3.000000 6.000000
14.000000 INFINITY 7.000000
10.000000 7.000000 INFINITY
KomenTap:

Munumanan norpeban Opoj pagHuka y Beienponaju je 23. Taj O6poj je moryh mpu

cieaehem pacropey cTynama Ha 1ocao:

| cmena (04 — 16 gacosa) — 6 pagHuka

Il cmena (10 — 22 wacoBa) — 0 pagHuka
Il cmena (16 — 04 gacoBa) — 14 pannuka
IV cmena (22 — 10 yacoBa) — 3 pagHuka.
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3AIATAK 18.

[MomwonpuBpenno mpenysehe pacnonaxe ca 1280 ha opanuma. Y IUTaHCKO] TOIWHU
IUTAaHWpa CE CeTBa IIICHHIIC, KYKypy3a, CYHIIOKpPETa, coje u miehepHe perne y pelaoBHO]
CETBH M CHJIQXKHOT KyKypy3a y MOCTPHOj CETBH.

VBakaBajyhu 3axTeBe miogopesa, mehepHa pena He cMe OWTH 3aCTyIJbEHA ca BUIIE O
20% y CTpYKTypu CeTBE, CYHIIOKpeTa MU coje 3ajefHO He cMme OuTHu Bume ox 15%, a
nuieHuIa Mmopa o6utu MuHuManio 30% 3acTymJbeHa y CTPYKTYPH CETBE.

[lmaHupanu TPUHOCH, Ha OCHOBY HCKYCTBEHUX IOJIaTaKa WM IUIAHWPAHOT WHTECH3HUTETA
hyopema cy: mmrenuna 5,8 t/ha; xykypysa 8,5 t/ha; cynmokpera 1,9 t/ha; coje 1,8 t/ha;
miehepre perne 48 t/ha u cunaxsor kykypysa 22 t/ha.

MuHuMaNHe 3alITUTHE, WM TPXKHINHE IIeHe MojeAnHux yceBa cy: mmeHune 10 din/kg;
kykypy3a 10 din/kg; cynmokpera 25 din/kg; coje 19 din/kg; mehepue peme 1,8 din/kg.
WuTepHa neHa cunaxxHor kykypysa je 5,2 din/kg.

3a crouapcky npousBoamy nmorpedHo je 2000 Tona kykypysa u uzmehy 6000 — 7000 Tona
CHIJIXKHOT KYKypy3a.

OnTuMupaTi CTPYKTYpY CETBE Ha 0a3H PacIoioKUBUX MOJIaTaKa.

ITOCTABKA 3A/IATKA 18:

1. He3aBucHa npoMeH/bHBA:

Xij — moBpIIMHA yceBa “1”, KOjU ce peansyje Ha Ha4uH |, y XeKTapuMa
i1 =1(1) 6 — yceBu

j=1(1) 2 — HauyuH peanuzaiyje = 1 — eKCTepHA peanu3anyja

J = 2 — MHTEpHA peanu3alyja
2. Ycaos HeHeratuBHocTH: X;j>0
3. Marpuna orpanudanBajyhux ¢axropa:
a) 3emmuwme

PenoBHa cerBa X1+ Xop + Xoo + X31 + Xa1 + X51 = 1280 ha

[ToctpHa ceTBa Xi1ha> Xg ha
Xi11-Xe2=>0

6) Ilnooopeo
[lIehepua pena X51<0,2 * 1280 ha; Xs1 <256 ha
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Cynmokper u coja Xzp + X1 <0,15 ¥ 1280 ha; Xs; + X431 <192 ha

[Mrennna X11>0,3*1280ha; Xi1>384ha

y) Ilompebdba cmouapcmea

3a KyKypy3oM 8,5 t/ha X3,(ha) = 2000 t

3a cunaxkuuM kykypysom 22 t/ha Xgp(ha) > 6000 t
22 t/ha Xgz(ha) <7000 t

4, @OyHKNMja KPUTEPHjyMa ONTHUMATHOCTH:

MaxkcuMaiHa BpeTHOCT TIPOM3BOJIEHE

10000 din/t * 5,8 t/ha X11(ha) + 10000 * 8,5 X51 + 25000 * 1,9 X3, +
+19000 * 1,8 X4 + 1800 * 48 X551 = Z (max)

58000din/ha X11(ha) + 85000X51 + 47500X3; + 34200X4; + 86400X5, =7 (max)

PEHIEIHE 3AJTATKA 18.

MAX 58000X; + 85000X,; + 47500X3; + 34200X4, + 86400X5;
SUBJECT TO

X1+ Xor+ Xop+ Xz + Xg1+ Xsp = 1280
Xi1- Xe2 >0

X1 < 256

Xap+ Xyg1 <192

X11> 384

8.5X5, = 2000

22X, > 6000

22 X< 7000

END

LP OPTIMUM FOUND AT STEP 4
OBJECTIVE FUNCTION VALUE
1)  0.7879040E+08

VARIABLE VALUE REDUCED COST
X11  384.000000 0.000000
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X21  404.705872 0.000000
X31 0.000000  37500.000000
X41 0.000000  50800.000000
X51  256.000000 0.000000
X22  235.294113 0.000000
X62  272.727264 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  85000.000000

3) 111.272728 0.000000

4) 0.000000  1400.000000

5)  192.000000 0.000000

6) 0.000000 -27000.000000

7) 0.000000 -10000.000000

8) 0.000000 0.000000

9) 1000.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X11 58000.000000 27000.000000 INFINITY
X21 85000.000000 1400.000000 27000.000000
X31 47500.000000 37500.000000 INFINITY
X41 34200.000000 50800.000000 INFINITY
X51 86400.000000 INFINITY  1400.000000
X22 0.000000 INFINITY INFINITY
X62 0.000000 0.000000 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE
2 1280.000000 INFINITY  404.705872
3 0.000000  111.272728 INFINITY
4 256.000000  404.705872  256.000000
5 192.000000 INFINITY  192.000000
6 384.000000 404.705872  111.272728
7 2000.000000  3440.000000  2000.000000
8 6000.000000 1000.000000  5999.999512
9 7000.000000 INFINITY  1000.000000

Komenrap:

OntuManHy cTpykTypy cerBe unHu: 384 ha mmenwune, 405 ha xkykypysa, 256 ha mehepae
pene, 235 ha cunaxHor KyKypy3a y penoBHOj U 273 ha cuinaXHOT KyKypy3a y IOCTPHO]
ceTBU. TakBa CTPyKTypa MpOU3BOIAHKE 00e30ehyje MakcuMaiHy BpPEIHOCT TIPOU3BOMLE O
78790400 nuHapa. Y oNTUMAIHU IJIaH IPOU3BOHEC HUCY YIIIH COja M CYHLIOKPET.
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3AJATAK 19.

IMosmonpuspento npenysehe pacmonaxe ca 2000 ha opaHUYHUX MOBPIIMHA M CTajCKUM
KananureToM ox 2250 m?2.

Y 003up 3a ceTBy Jona3e: MIIeHUIa, KyKypy3, mehepHa perna u gymnepka y peIoBHO] CETBH
U CHJIQKHU KYKYpPY3 y TIOCTPHOj CETBH.

[ToBpmmHa mojn mnmeHunoM He Moxke Outu Beha on 30% ykymHe mnoBpuiMHE, 300T
IUI0/IOpEa U TI0IOCMEHE.

[Ipunocu mojenuuu yceBa cy: mmeHuie 6 t/ha, kykypysa 8 t/ha, mehepue pene 40 t/ha,
ayuepke 10 t/ha u nmocTpHOr cunaxkHor Kykypy3sa 8 t/ha.

VY 003up 3a crouapcKy NPOU3BOAKY J0j7a3e TOBHA jyHan W KpaBe mysape. Ilpoceuna
TOIMIIKA MPOU3BOIHa Mileka 1mo kpaBu u3Hocu 4000 |, a mpoceyHa KiIaHWYHA TEXHUHA
ToBHUX jyHanu je 500 kg.

bpoj ToBHUX jyHamu MOke OMTH MaKCUMaIHO BOCTpYKo Behu ox Opoja kpasa.

[Nogumme moTpede y kabacToj XxpaHH, 3a TOBHY jyHan uzHoce 355 kg/rpny nyuepke u 400
kg/rpay cunmakHOT KyKypy3a, a 3a KpaBe mysape 450 kg/rpay nmyunepke u 500 kg/rpay
CUJIQKHOT KYKypy3a.

TToTpeGHH CTajCKI MPOCTOP 3a KpaBy My3apy H3HOCH 4 M7, a 3a TOBHO jyHe 3,5 m-.
OnTtuMupatu CTPYKTYpY MPOU3BOJAE, C TUM JIa CE CTOYAPCTBO Y MOTIYHOCTH 00e30eau
Ka0acTOM CTOYHOM XPaHOM M3 COIICTBEHE NMPOU3BOAME, Y3 HAIOMEHY Jla CE €BEHTYaJIHH
BUIIIKOBU CTOYHE XPaHE MOTY PEaTH30BaTH HA TPXKHIITY.

[IlehepHa pemna y cTpyKTypH ceTBe HE cMe OUTH 3acTyIsbeHa ca Buie o 20%.

[Tponajue meHe mojeauHux mpoussoa cy: miennte 3 din/kg, kykypysa 2 din/kg, mehepue
perie 0,50 din/kg, aymepke 0,30 din/kg, cunaxuor kykypysa 0,40 din/kg, mieka 3 din/l u
tToBHUX jyHamu 20 din/kg.

ITOCTABKA 3A/IATKA 19:

1. He3aBucHA npoMeH/bHBA:
Xij — nopmuHa ycepa (ha) mim kareropuje croke (6poj rpia)

[15%4]

HauuH “j” y ha

[13%2]
1

, KOju ce peanu3syje Ha

I =1(1) 7 — yceBu I =1 mmenuna
| =2 KyKypys3
I =3 mehepHa pemna
I =4 nynepka
| =5 MOCTPHM CHIIAXKHU KYKYpPYy3
| = 6 TOBHA jyHa]

i =7 KpaBe my3ape

j=1(1) 2 — maumn peanuzanmje j = | — eKCTepHa peanusanuja
j =2 — WHTepHa peau3almja

2. Ycao HeHeraTuBHOCcTH: Xjj> 0
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3. Marpuna orpannyasajyhux ¢pakropa:
a) 3emmumme
PenosHa ceTBa Xq1 + Xop + Xa1 + Xa1 + Xso = 2000 ha
[Toctpra cerBa X171 > Xs1 + Xsp X1 - X1 - X52>0
[Tnomopen X11 <2000 ha*0,3; X11 < 600 ha
6) Cmajckux kanayumema
3,5 m?/rpio Xe (rpio) + 4m%/rpio X1 < 2250 m?
11) OTHOC KpaBa ¥ TOBHUX JYHAIH
2Xn=2Xer  2X71-Xe1=0
0) [lompebe cmouapcmea
JIynepka 355 kg/rpio Xg1(rpio) + 450 kg/rpmo X71 (rpio) = 10000 kg/ha X4, (ha)
355 Xg1 + 450 X771 - 10000 X42 =0
Cunaxuu kykypy3 400 kg/rpio Xg1(rpio) + 500 kg/rpio X71 (rpio) = 8000 kg/ha Xs,(ha)
400Xg1 + 500 X71 - 8000 X5, =0
e) [lnooopeoa
[lIehepua pena X31<0,2 *2000 ha; X31 <400 ha

4. dDyHknmja KpUTEPHjyMa ONTHMAJIHOCTH:

MakcumManHa BpeAHOCT IPOU3BOAE

3000 din/t * 6 t/ha Xi1(ha) + 2000 * 8 X321 + 500 * 40 X31 + 300 * 10 X413 + 400 * 8 Xs; + 20
* 500 X1 + 3 din/l * 4000 I/rpmo X7, = Z (max)

18000X1; + 16000X5; + 20000X 31 + 3000X4; + 3.200Xs; + 10000Xs; + 12000X7; = Z

(max)

PEHIEIBE 3AJIATKA 19.

MAX 18000X;;+16000X5; + 20000X3; + 3000X4; + 3200X5; + 25000X6; + 20000X71
SUBJECT TO

Xu1 + Xog + Xar + Xgg + Xy =2000
Xi1 - Xs1 - X52> 0

X11<600

3.5X61 +4X71 <2250

2X71- X61>0

355X+ 450X71 - 10000X42 =0
400Xe; + 500X7;1 - 10000X5, =0
X31 <400

END
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LP OPTIMUM FOUND AT STEP 5

OBJECTIVE FUNCTION VALUE

1) 0.5057346E+08

VARIABLE VALUE REDUCED COST

X11
X21
X31
X41
X541
X61
X71
X42
X52

600.000000 0.000000
976.272705 0.000000
400.000000 0.000000
0.000000  13000.000000
573.409119 0.000000
409.090912 0.000000
204.545456 0.000000
23.727272 0.000000
26.590910 0.000000

ROW SLACK OR SURPLUS DUAL PRICES

2)
3)
4)
5)
6)
7)
8)
9)

0.000000  16000.000000
0.000000  -3200.000000
0.000000  5200.000000
0.000000  6157.090820
0.000000  -2754.181885
0.000000 1.600000
0.000000 0.320000
0.000000  4000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE

X11
X21
X31
X41
X51
X61
X71
X42
X52

ROW

2
3

COEF INCREASE DECREASE
18000.000000 INFINITY  5200.000000
16000.000000  4000.000000  13000.000000
20000.000000 INFINITY  4000.000000

3000.000000 13000.000000 INFINITY
3200.000000 520984.625000  3200.000000
25000.000000 INFINITY  7574.000000
20000.000000  8656.000000 67728.000000
0.000000 1954580.625000 583862.062500
0.000000 2019733.375000 520984.625000

RIGHTHAND SIDE RANGES
CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2000.000000 INFINITY  976.272705

0.000000  573.409119 INFINITY
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4  600.000000 976.272705  573.409119

5 2250.000000 48519.234375  2249.999756

6 0.000000  1125.000000  642.857178

7 0.000000 237272.718750 9762727.000000

8 0.000000 265909.093750 5734091.500000

9  400.000000 976.272705  400.000000
KomenTap:

OnTumainiHa CTPYKTypa TPOU3BOAE TMOJHONPUBpPEAHNX TMpeay3eha, koja o00e30ehyje
MaKCHMaJIHy BPEIHOCT MPOou3Bomke je ciaeneha: 600 ha mmenure, 976 ha kykypysa, 400
ha mehepne pere, 573 ha mocTpHOr cHIaXKHOT KyKypy3a 3a ekcrepHy u 26 ha moctpHor
CHJIQXXHOT KYKYypy3a 3a MHTEpHY peanm3aiijy, 409 toBHuX jyHamu, 205 kpaBa My3apa u
24 ha nynepke 3a HMHTEpHY peanm3anujy y crodapctBy. OBa cTpykTypa 00e30ehyje
MaKCHMAaJIHY BPeIHOCT Mpou3Bome o1 50573460 nuHapa.
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3AJATAK 20.

Onpenutu ONTUMAIIHY CTPYKTYPY CTajla CBHUE-apcke (apme, uuje je yKymHa MOBPIIMHA
9500 m?. BpojHo cTrame mojequHuX KaTeropuja cToke (opraHu3aimoHa CTPYKTypa cTaja)
kpehe ce y cnenehum rpanumama:

e [Ipacajl Ha CHUCH IIpeMa MPUILIOJTHOM MOAMIIATKY y oaHocy S:1 go 10:1

e [PUIUIOAHM NOAMJIAZAK IPEMa TOBHUM CBUBaMa y oaHocy 1:10 no 1:20
® TOBHE CBUIE IpeMa KpMauaMma y ogHocy 6:1 no 12:1

e Kpmade mpema HepactoBuMa y ogHocy S:1 go 20:1

e HEpacTOBHU IIpeMa Iipacaau Ha cUcH y ogHocy 1:25 no 1:60

Ha 1 m? CTajCKOT MPOCTOpa MoKe Johu: 2 Tpia mpacaau Ha cucu wid 1,25 rpia npacaau
3a npuruion uiu 0,8 rpia ToBHUX cBUBa uiu 0,55 rpia kpmava uinu 0,5 rpia HepacTa.
TpomkoBH NMPOM3BOAKE MOjEANHUX KaTeropuja u3Hoce: 3a npacan Ha cucu 180 din/rpio,
npacaj 3a npurwion 250 din/rpno, ToBHe cBume 2000 din/rpio, kpmade 1200 din/rpio u
Hepacrose 850 din/rpo.

[Mponajua neHa ToBHUX cBUHba n3HOCcH npoceyno 10000 din/rpio.

ITIOCTABKA 3ATIATKA 20.

1. He3aBucHa NpoMeH/bHBA:

7
|

Xi — 6poj rpia KaTeropuje CToke
I =1(1) 5 — kareropuje cToke I =1 — mpacaj Ha cucu
| = 2 — mpacaj 3a IpUILIoN
| = 3 — TOBHE CBUIbE
| =4 — kpmaue
| =5 — HepacToBH
2. YcaoB HeHeratuBHocTH: Xi>0

3. Marpuna orpanuuaBajyhux ¢pakropa:
a) Cmewmajnux xanayumema

1/2 m%/rpino Xy(rpio) + 1/1,25 X, + 1/0,8 X3 + 1/0,55 X, + 1/0,5 X5 = 9.500 m?
0,5 m?/rpio Xy(rpio) + 0,8 X, + 1,25 X3 + 1,82 X, + 2 X5 = 9.500 m?

0) Opeanusayuone cmpykmype cmaoa
X1>5Xo X1—=5X,>0 X1< 10X, X1—-10X,<0

10X, > X3 10X,— X3>0 20X, < X3 20X, = X3<0
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Xo> 10X3
X3> 6X4

X4> 5 X5
25X5> X3

4. dyHknyuja KpUTeprjymMa ONTHMAIHOCTH:
MakcumanHa 106Ut
-180 din/rpmo Xi(rp:o) - 250X, + (10.000 — 2.000) X5 — 1.200X4 — 850Xs = Z(max)

-180X; - 250X, + 8.000X3 — 1.200X, — 850X5 = Z(max)

X;—-10X3>0
X3—-6X4> 0
X4=5X5> 0
25X5—-X1>0

PEHIEIHE 3AJTATKA 20.

MAX 8000X3 - 1200X, - 850Xs5-180X; - 250X;

SUBJECT TO

0.5X;+0.8X,+ 1.25X35+ 1.82X,4 + 2X5= 9500

Xo—10X3>0
Xo—20X3<0
X3—6X4>0
X3-12X4<0
X4—5X5>0
X4—20X5<0
25X5—X1<0
60X5—X;>0
END

LP OPTIMUM FOUND AT STEP 4

OBJECTIVE FUNCTION VALUE

1) 5399258

VARIABLE  VALUE
X3 1004.007202  0.000000
X4  83.667267  0.000000
X5  4.183363  0.000000
X1 104584084  0.000000
X2 10040.072266  0.000000
ROW SLACK OR SURPLUS DUAL PRICES
2)  0.000000  568.342957
3)  0.000000 -704.674377
4) 10040.072266  0.000000

X4<20Xs
60Xs< X

REDUCED COST

Xo—-20 X3<0
X3—-12 X4<0
X4—20X5<0
60X5—-X1< 0
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5)  502.003601 0.000000
6) 0.000000 242.827728
7) 62.750450 0.000000

8) 0.000000 679.548645
9) 0.000000 464.171478
10)  146.417725 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X3 8000.000000 INFINITY  8334.609375
X4 -1200.000000  2980.743164 100015.312500
X5 -850.000000 13678.310547 2000306.250000
X1 -180.000000  466.740631 80012.250000
X2 -250.000000 4560.402344  878.405823

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 9500.000000 INFINITY  9500.000000
3 0.000000  5440.358887 64975.781250
4 0.000000 INFINITY  10040.072266
5 0.000000  502.003601 INFINITY
6 0.000000 1027.026978  981.996765
7 0.000000 62.750450 INFINITY
8 0.000000 84.204926  246.284134
9 0.000000  105.162949  145.298035
10 0.000000  146.417725 INFINITY

KomenTap:

OntuManHy CTpPYKTypy cTaja CBHBapcke ¢apme umHu cinenaehu Opoj rpia 1o
M0jeJMHUM KaTeropujama:

- mpacaj Ha cucu 105 rpna

- ipacan 3a npurioa 10040 rpia

- ToBHE cBUB-¢ 1004 rpna

- kpmade 84 rpia u

- HepacToBH 4 rpia.

MaxkcumainHa JoOUT IpU OBOj CTPYKTYpH cTafa u3Hocu 5399258 nunapa.
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3AJATAK 21.

OppennuTy ONTHUMAHY OPraHM3AlMOHY CTPYKTYpY CTaja CBHEbApCKe Qapme HETo
edextuBHe moBpmmHe on 10000 m?, MeToxoM JUHeapHOT mporpamupama. OKBHpHA
OopraHu3aIoHa CTpyKTypa Tpebda na ce kpehe y cneaehum rpanuama:

npacan 25-30%

MPUILTOHU TToaMiIanak 3-5%
ToBHE cBHIbE 60-70%
kpmaue 5-10% u

HepactoBH 0,5-1%.

3a jeAMHKY TOjeAMHUX KaTeropyja IiaHupaH je cieaehu mpocrop: npacan Ha cucu 0,5 m?,
npacaj 3a npumion 0,8 mz, TOBHA CBUMA 1,5 mz, kpmaya 1,8 m?u Hepacrt 2 m°.

TpowmkoBu Apxkama IMOjeIMHUX KaTeropuja u3Hoce: 3a mpace 800 nuHapa, mpace 3a
npuruion (nmpumtogau noamiuanak) 2000 aunapa, ToBHy cBumy 4000 muHapa, Kpmauy
6000 nunapa u Hepacra 5000 nunapa.

ITOCTABKA 3AJIATKA 21:
1. He3aBucHa NpOMeH/bHBA:

Xj — Opoj rpia kareropuje cToke “i”

i =1(1) 5 — xareropuje CTOKe i =1 —mnpacan
| = 2 — IPUIUTIOIHYU MTOAMITAIAK
| =3 — TOBHE CBUIbE
| =4 — xpmaue

I =5 — HepacToBH

2. Yciaos HeneratuBHoctu: X;>0
3. Marpuna orpanudanBajyhux ¢axkropa:
a) Cmewmajnux xanayumema

0,5 m?/rpio Xy(rpmo) + 0,8 Xz + 1,5 X3+ 1,8 X4 + 2 X5 = 10000 m?

0) OpranusanuoHe CTPyKType cTajaa
X1>0,25 (Xl + Xo+ X3+ Xy + X5) ; 0,75 X; - 0,25(X2 + X3+ X+ X5) >0
X1<0,30 (X1 + Xo+ Xz+ Xy + Xs) ; 0,70 X1 - 0,30(X2+ X3+ X4+ X5) <0
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X2>0,03 (X1 + Xo+ X3+ X+ Xs) ;
X2<0,05 (X4 Xo+ Xz+ Xg+ Xs) ;

X320,6 (X1+ Xo+ X3+ X+ Xs) ;
X3<0,7 (X1 + Xo+ X3+ X+ Xs) ;

X4>0,05 X1+ Xo+ Xz+ Xy + Xs) ;
X3<0,10 (X1 + Xo+ X3+ X+ Xs) ;

X5> 0,005 (X3 + Xo+ X3+ Xg+ X5) ;
X5< 0,01 (Xqp+ Xo+ X3+ Xa+ Xs) ;

4. ®yHKIHja KPUTEPHjyMa ONTHMAJIHOCTH

MuHMMaTHU TPOUIKOBH

0,97 X, - 0,03 (X1 + X3+ X+ X5) >0
0,95 X, - 0,05 (X1 + X3+ Xy + X5) <0

0,4X3- 0,6 (Xj_ + Xo+ Xy + XS) >0
0,3X3-0,7 (Xp+ X+ X4+ X5) <0

0,95 X4 - 0,05 (X1+ Xo+ X3+ X5) >0
0,9X;-0,1(Xp+ Xo+ X3+ X5)<0

0,995 X5 - 0,005 (X1 + Xo+ X3+ Xg) >0

0,99 X5 - 0,01 (Xl + Xo+ X3+ X4) <0

800 din/grlo X(grlo) + 2000 X, + 4000 X3+ 6000 X4+ 5000 X5 = V (min)

PEHIEIBE 3AJTATKA 21:

MIN 800X, + 2000X; + 4000X3 + 6000X,4 + 5000Xs

SUBJECT TO

0.5X31+0.8X,+ 1.5X3+ 1.8X,4+ 2X5= 10000
0.75X1 - 0.25X;- 0.25X3-0.25X,4-0.25X5 > 0
0.70X; - 0.30X;-0.30X3-0.30X4-0.30X5 <0
0.97X; - 0.03X;-0.03X3-0.03X4-0.03X5>0
0.95X; - 0.05X1-0.05X3-0.05X4-0.05X5<0
0.4X3 - 0.6X1-0.6X,-0.6X4-0.6X5>0
0.3X3-0.7X1-0.7X,-0.7X4-0.7X5< 0
0.95X4 - 0.05X1-0.05X;-0.05X3-0.05X5>0
0.65X4 - 0.35X;-0.35X,-0.35X3-0.35X5<0

0.995 X5 - 0.005X; - 0.005X; - 0.005X3- 0.005X4 >0

0.99Xs - 0.01X;-0.01X;5-0.01X3-0.01X4<0
END

LP OPTIMUM FOUND AT STEP 6

OBJECTIVE FUNCTION VALUE
a.  0.2575503E+08

VARIABLE VALUE REDUCED COST

X1 2516.778564 0.000000
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X2  335.570465 0.000000
X3  5033.557129 0.000000
X4  419.463074 0.000000
X5 83.892616 0.000000
ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 -2575.503418
3) 419.463074 0.000000
4) 0.000000 427.348999
5) 83.892616 0.000000
6) 83.892616 0.000000
7) 0.000000  -197.147644
8)  838.926147 0.000000
9) 0.000000  -1424.496704
10)  2516.778564 0.000000
11) 41.946312 0.000000
12) 0.000000 90.604027

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 800.000000  397.347900  300.000000
X2 2000.000000  192.622940 87.096779
X3 4000.000000 2830.000000  150.000000
X4 6000.000000 6714.285645  1486.865234
X5 5000.000000 91.525421 INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 10000.000000 INFINITY  9999.999023

3 0.000000  419.463074 INFINITY

4 0.000000 84.104294 83.682007

5 0.000000 83.892616 INFINITY

6 0.000000 INFINITY 83.892616

7 0.000000 83.402832 84.388184

8 0.000000 INFINITY  838.926147

9 0.000000 83.194679 84.602364

10 0.000000 INFINITY  2516.778564

11 0.000000 41.946312 INFINITY

12 0.000000 83.056480 42.158520

KomenTap:

OnTumanHa OpraHM3alMoHa CTPYKTypa cTaja CBHBApcKe dapme, Koja o0e30ehyje
MUHHMAJIHE TPOIIKOBE y u3HOcy onx 25755000 nwHapa, moctmxke ce cieachom
CTPYKTYpOM cTaja: npacan 2517 rpaa, npumioaHu noawiagak 336 rpia, TOBHE CBUEE
5034 rpina, kpmaue 419 rpna u HepacToBu 84 rpia.
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3AJATAK 22.

VY npenysehy 3a u3rpagmy cUCTEMa 3a HABOAHABAKE U OJBOHaBamke 3amocieHo je 200
pamHuka. BpemHoct npon3Boame 1o jeaHoM pagauky nusHocu 40000 quHapa. [Ipeasuha ce
MPOIIMPEHE KamaluTeTa KyMOBMHOM HOBUX Oarepa Benukor yumHka. [Ipemysehe je 3a
Ha0aBKy HOBUX MallliHa 00e30eausIo U3 CBOje aKyMyJaluje u OaHKapcKOT KpeauTa cymMy
ox 60000000 nuHapa.

[Ipensubha ce kynoBuHa J1Be BpcTe Oarepa Koje KapakTepHuIe:

. Bpennocr
Bpera 6arepa Ilena mo xomany bpoj pannuka 3a HPOU3BOIHE
(nunapa) OIICITYKUBaHE .
jenHor Oarepa
A 800000 10 700000
b 8000000 20 3200000

Konuko xojux OGarepa Tpeba HabaBUTH aKo je IUJb J1a ce 00e30ear MaKCUMaIHa BPEIHOCT
IPOM3BOJILE, MO YCIOBOM Jia ce Opoj pagHHKa He cMe rnoBehaBaTH, a pajHUIIUMa KOjH
300r yBohema y paa HOBHX Oarepa MOCTaHy IMpPeKoOpojHH, Tpeba o0e30eauTH paa ca
PacIoIOKUBUM MallliHaMa, Tj. TIOJ] I0CAJallbIUM YCIOBHMA.

IIOCTABKA 3AJTATKA 22.

1. He3aBucHa npoMeH/bUBA:
Xj— Opoj Garepa, OTHOCHO pajHUKa “1”
i =1(1) 3 — 6arepwu, pagauim 6e3 dbarepa | =1 — Oarep A
I =2 —06arep b
I = 3 — pagHuULM KOju paze Oe3 Oarepa
2. Ycaos HeHeratupHoctu: Xi>0
3. Marpuua orpannuyaBajyhux ¢gakropa:
a) Hneecmuyuonux cpedcmasa 3a Kynoguty bazepa
800000 din/kom X;(kom) + 8000000 din/kom X, < 60000000 din
b) Paonuxa
10 pagauxa/kom X;(kom) + 20 pamauka/kom X;(kom) + Xs(pagaumn) = 200 pagauka
4. ®yHKIHja KPUTEPUjyMa ONTHMATHOCTH:
MakcumanHa BpeHOCT OPU3BOJIELE

700000 din/komXz(kom) + 3200000din/kom X,(kom) + 40000din/rad X3(rad) = Z(max)
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PEHIEIHE 3AJTATKA 22.

MAX 700000X; + 3200000X; + 40000X3
SUBJECT TO

800000X; + 8000000X, < 60000000
10X+ 20X, + X3=200

END

LP OPTIMUM FOUND AT STEP 2
OBJECTIVE FUNCTION VALUE
a. 0.2637500E+08

VARIABLE VALUE REDUCED COST
X1 6.250000 0.000000
X2 6.875000 0.000000
X3 0.000000  7500.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 0.281250
3) 0.000000  47500.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 700000.000000 INFINITY  60000.000000
X2 3200000.000000 600000.000000 INFINITY
X3 40000.000000  7500.000000 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 60000000.000000 INFINITY INFINITY
3 200.000000  550.000000 50.000000
Komenrap:

OntumanHa CTpPyKTypa, Koja o0e30elyje MakcMMallHy BpEIHOCT NPOM3BOIE OJI
26375000 nuHapa, mompa3zymeBa HabaBKy 6 Oarepa mpBe BpcTe u 6 Oarepa Apyre BpcTe.
HabGaBkom oBux Oarepa Hehe OuUTH pajHUKa KOjU paZe Ha OO TaAa pPacloOKHUBUM

MalrMHama.
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3AJIATAK 23.

VYV MammHCKO] pajiMOHMIIA KOja ce 0aBH MPYXKamkeM yclyra oJp)KaBamba MOJbOIPUBPEIHE
MeXaHHu3aluje 3amocyieHo je 53 mpousBoaHa paaHuka. J[oOMT Koja ce ocTBapyje Mo

panHuKy u3HocH roauiimbe 8000 nuHapa.

[IpenBuha ce mnpommpeme oOMMa JENATHOCTH PAAMOHUIIE KYNOBHHOM MAaIllMHA 3a

TCHEepaJiHe ONpaBKe TPaKToOpa. PacronokuBa WHBECTUIIMOHA CPEACTBA 32 OBY HAMEHY
uzHoce 150000000 mmuapa. Moryha je HaGaBka TpW BpCTe MammHa ca cienehum

KapaKTepUCTUKaMa:
[Torpeban 6poj [Inanupana
Bpcra mammne Hena paJHuKa 3a J0OUT 1O
P din/kom
OICJIYKHBAKHC MalinuHHUu
I 30000000 4 45000
I 35000000 4 46500
Il 55000000 6 60000

Konuko HaBeneHuX MalMHa je MOTpeOHO KYMUTH Aa Ou ce OcTBapuia MaKCUMalHa JOOUT

paAMoOHUIE, aKO HE MOCTOje YCIOBH 3a mpujeM Buiie oj 10 mpou3BOJHUX pajHHKA, a HU

MOTYNHOCT OTHyIITaka MOCTOjehux pajgHUKA.

ITOCTABKA 3A/IATKA 23:

1. He3aBucHa NpoMeH/bUBA:

[13%2]

Xj — Opoj MaimHa, OJJHOCHO pPaJiHUKa “1
i =1(1) 4 — mamune, pagunuim 6e3 6arepa

I =1 - Bpcra mammHe |

| = 2 — Bpcra Mammse 11

| =3 — Bpcra marmne 111

| =4 — pagauy Koju he ma paje kao u 10 caaa

2. YciaoB HeHeratusHoctu: Xi>0

3. Marpuua orpanu4asajyhux ¢axkropa:

a) Hnsecmuyuonux cpedcmasa 3a Kynouny Mauuna

30000000 din/kom X;(kom) + 35000000 X, + 55000000 X3 < 150000000 din
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0) Paonuxa
4 pamauka/kom X; (kom) + 4X,+ 6X3+ X4 > 53 pagnuka
4 pamauka/kom X; (kom) + 4X, + 6X3+ X4 < 63 pagnuka

4. ®yHKIHja KPUTEPHjyMa ONTHMATHOCTH:

Maxkcumanaa BPCAHOCT IMMPOU3BOAKC

45000 din/kom X;(kom) + 46500X; + 60000X3 + 8000 din/radniku X4(paguauim) = Z(max)

PEHIEILE 3ATATKA 23.

MAX 45000X; + 46500X; + 60000X3 + 8000X4
SUBJECT TO

3000000X; + 35000000X, + 55000000X5; < 150000000
44X, +4X,+ 6X3+ X4 > 53

4X +4Xo+ 6X3+ X4 < 63

END

LP OPTIMUM FOUND AT STEP 3
OBJECTIVE FUNCTION VALUE
1) 713566.4

VARIABLE VALUE REDUCED COST
X1 12.539062 0.000000
X2 3.210938 0.000000
X3 0.000000  9867.187500
X4 0.000000  3214.843750

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 0.000047

3) 10.000000 0.000000

4) 0.000000  11214.843750

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 45000.000000 126300.000000 11757.142578
X2 46500.000000 137166.671875  6252.475098
X3 60000.000000 9867.187500 INFINITY
X4 8000.000000 3214.843750 INFINITY
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RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2150000000.000000 INFINITY INFINITY
3 53.000000 10.000000 INFINITY
4  63.000000  137.000000 10.000000

Komenrap:

OnrtumanHa CTpPYKTypa, Koja oOe3behyje MakcuManmHy BpPEIHOCT TPOU3ZBOIEE O]
713566 nunapa, moznpasymeBa HabaBKy 12 OGarepa mpBe BpcTe U 3 O6arepa apyre BpCTe,
IOk Oarepu Tpehe BpCTe HUCY y ONITUMAJTHOM I1aHy HabaBke. HabaBkoMm oBUX Oarepa
Hehe OUTH pajiHUKa KOjH pajie Ha 10 TaJa pacloyioKMBUM MalllMHAMA.
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3AJATAK 24.

[ToswonpuBpenno npemysehe pacnonaxe ca 2500 ha obpaguse moBpmmHe, o dera 1750
ha unne opanune. [locTaBuTH MO/IEN 32 ONITUMHUPAHE CETBEHE CTPYKTYPE, aKO Cy IMO3HATH
cienehy miaHCcKu eJIeMeHTH:

* 'V 003up 3a ceTBy jAoia3e MIICHUIA, KyKypy3, miehepHa pemna, CyHIIOKpET M coja y
PEIOBHOj CETBU U Ipalllak Y peA0BHO] U TIOCTPHO] CETBH.

e Tlnanupajy ce cnenehu npunocwu: mienuiie 7 t/ha, kykypysa 10 t/ha, mehepue pene 60
t/ha, cynmokpera 3,2 t/ha, coje 2,7 t/ha u rpamka 6 t/ha y pemosnoj cerBu u 5,2 t/ha y
MIOCTPHO] CETBHU.

* V crpykrypu cerBe miehepHa perna He cMe OWTH 3acTymsbeHa ca Bumie on 20%, a
CYHIIOKpeTa 1 coje 3ajenHo 25%. [Tmennne He cme Outu Mame ox 25%.

*  KonmuuHa coje Moke OMTH HajBUIIIE TBOCTPYKO Beha 01 KOJIMUMHE CYHIIOKPETa.

*  MuHuManHa TPOM3BOHA Tpalika 3a morpede padbpuke koHzepBu u3Hocu 150 ToHa, a
KyKypy3a 3a norpede crouapcrBa 4300 ToHa.

e [Inanmpanu Hero mpuxon m3Hocu: 3a mmenuiry 20000 din/ha, 3a kykypyz 30000
din/ha, 3a mehepny peny 50000 din/ha, 3a cyniokpet 32000 din/ha, 3a cojy 33000 din/ha u
rpamak 800 din/t.

ITOCTABKA 3A/IATKA 24:

1. He3aBucHa NpoMeH/bHBA:

Xj — moBpIIrHa yceBa “i”’ y XeKrapuma

I =1(1) 7 — yceBu

| =1 — nrenuma | =4 — CyHIOKpeT | =7 — MOCTpHU rpaliak
| =2 — KyKypy3 i=5- coja
| =3 — mehepna pemna | =6 — rpamak

2. Yciaos Heneratusuoctu: Xi>0

3. Marpuua orpannyaBajyhux ¢pakropa

a) 3emmuwima y pedo6Hoj u nOCmpHoj cemau:

Xl(ha) + Xo+ X3+ Xg+ X5+ Xg =1750 ha
Xl(ha) -X7>0
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b) I1rooopeoa

X3<1.750 * 0,2 <350 ha
Xs+ X5<1.750 * 0,25 <437,5 ha
X1>1.750 * 0,25 > 437,5 ha

¢) I[Tnacmana

2*3,2t/ha X4>2,7 t/ha Xs
2*3,2t/ha X4—2,7 t/ha X5>0
6 t/ha X+ 5,2 t/ha X7 > 150 t
10 t/ha X,> 4300 t

4. ®yHKIHja KPATEPHjyMa ONITHMAJIHOCTH

MakcuMalTHi HETO TPUXO/T

20000 din/ha X;(ha) + 30000X; + 50000X; + 32000X,4 + 33000Xs + 6 t/ha * 800 din/tXs +
5.2 t/ha * 800din/tX; = Z(max)

PEHIEIBE 3AJIATKA 24.

MAX 20000X; + 30000 X, + 50000 X3+ 32000 X4 + 33000 X5+ 4800Xs + 4160X-
SUBJECT TO

Xi+ Xo+ Xz+ Xg+ X+ Xg =1750
X1-X7>0

X3< 350

Xy+ X5<437.5

X1>4375

6.4X4—2.7X5>0

6Xg+ 5.2X7 > 150

10X, > 4300

END

LP OPTIMUM FOUND AT STEP 6
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OBJECTIVE FUNCTION VALUE

1) 0.5812769E+08
VARIABLE  VALUE REDUCED COST

X1 437500000  0.000000

X2  525.000000  0.000000

X3 350.000000  0.000000

X4  129.807693  0.000000

X5  307.692322  0.000000

X6  0.000000  25200.000000

X7 437500000  0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  30000.000000

3) 0.000000  -4160.000000

4) 0.000000  20000.000000

5) 0.000000  2703.296631

6) 0.000000  -5840.000000

7) 0.000000  -109.890106

8) 2125.000000 0.000000

9)  950.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 20000.000000 5840.000000 INFINITY
X2 30000.000000 2703.296631  5840.000000
X3 50000.000000 INFINITY  20000.000000
X4 32000.000000  999.999939  9111.110352
X5 33000.000000 INFINITY  999.999939
X6  4800.000000 25200.000000 INFINITY
X7 4160.000000 5840.000000 4160.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE
2 1750.000000 INFINITY 95.000000
3 0.000000  408.653870 INFINITY
4 350.000000 95.000000  350.000000
5 437.500000 95.000000  437.500000
6 437.500000 95.000000  408.653870
7 0.000000  2800.000000  1181.250000
8 150.000000 2125.000000 INFINITY
9 4300.000000  950.000000 INFINITY
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KomenTap:

OnrTumanHa CTPYKTypa CETBE Yy MOJHONPUBPETHOM mpeny3ehy o06e30ehyje makcumaiian
HeTo mpuxoa ox 58127690 munapa, mpu cienehoj CTPYKTypu MPOU3BOMKE: TIICHUIIA CE
raju Ha 4375 ha, kykypy3 Ha 525 ha, mehepna pena Ha 350 ha, cynmokper Ha 129,8 xa,
coja Ha 307,7 ha u moctpuu rpamak Ha 437,5 ha. I'pamak y pegoBHOj CeTBU HE ynasu y

CETBEHY CTPYKTYpY.
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3AJATAK 25.

[ler ToBMnMINTA jeqHOT MOJHONPUBPENHOT INpeny3eha cHabneBa ce MOTPEeOHOM CTOYHOM
XpaHoM 3 Tpu (abpuke crouHe XpaHe. Pa3marbuHe u3Mmel)y mojeAMHUX TOBWIIMINTA H
nojequHux Gadpuka CTOYHE XpaHe y KHJIOMETpUMa, nate cy y cienehoj rabenu:

ToBumnumre
Dabpuie | T i IV Y,
| 15 20 35 55 45
T 48 40 30 65 25
i 52 80 10 17 20

[ToTpeOHE KOMMYMHE CTOYHE XpaHE IO IMOjeUHUM TOBWIMINTHUMA cy ciuenche: |
tomumre — 60 Toma, II ToBmymmre — 150 Toma, III ToBmmmmre — 100 Toma, IV
toBunumTe — 80 ToHa u V toBunumte — 110 ToOHa.

PacrnionoxuBe KoauurMHEe CTOYHE XpaHe 1o nmojenuHuM (adpukama cy cieaehe: I padpuka
—200 ToHna, II ¢pabpuka — 250 Tona, III pabpuka — 150 ToHa.

ena Tpancmopra nmo kmiomerapTonu (kmt) je jemHaka Ha CBUM penanyjama M M3HOCU
200000 din/kmt.

[ToctaBuTH MOAEN JMHEAPHOT MPOrpaMUparma 3a ONTUMHPAE MIaHa TPAHCIOPTa, TaKo Ja
CBUX I€T TOBWJIMIITA Y MOTIYHOCTH 33/I0BOJbE CBOj€ MOTPEOE CTOUHOM XPAHOM.

ITOCTABKA 3AJIATKA 25:

1. He3aBucHa npoMeH/bUBA:
Xijj — KOIMYMHA CTOYHE XpaHe Koja ce gomnpema u3 ¢aduke “i” y ToBmmITe 4 y ToHaMa
i =1(1) 3 — pabpuke crouHe xpaHe

j=1(1) 5 - ToBriIMIIITA
2. YciaoB HeHeratuBHocTu: X;;j>0

3. MaTpuua orpannyaBajyhux ¢akropa:
a) Pacnonooicuge xonuuune cmoyne xpaue:
Xip+ X+ Xgz+ Xpa+ X15<200 t
Xop+ Xoo+ Xoz+ Xoa+ X5 <250 t
Xap+ Xap+ Xaz+ Xaa+ Xz5< 150 t

b) ITompebre Konuuune y nojeduHuUM MOBUNUUMUMA:
X1+ Xo1+ X3 =60t

X+ Xoot+ X3 =150 t
Xz + Xoz+ X33=100 t
Xig+ Xogt+ X34=801

X5+ Xos+ X35 =110t
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4. ®yHKIHja KPUTEPHjyMa ONTHMATHOCTH:

MUHHMAJIHU TPOIIKOBH TPAHCIIOPTA
200000 din/kmt (15km Xll(t) + 20 X2+ 35 Xq3+ 55 Xqa + 45 Xi5+ 48 Xo1 + 40 X
+ 30 Xoz+ 65 Xog + 25 Xos+ 52 X371 + 80 Xzp+ 10 Xz3+ 17 Xz + 20 X35) = V(min)

PEHIEIHE 3AJTIATKA 25.

MIN 3000X1; + 4000X,+ 7000X 13+ 11000X14 + 9000X 15 + 9600X51 + 8000X5, + 6000X 23
+ 13000X24+ 5000Xo5+ 10400X31+ 16000X 3>+ 10X33+ 10 X33+ 3400X34 + 4000X35
SUBJECT TO

X1+ X2+ Xiz+ Xa+ X15< 200

Xor+ Xoo+ Xaz+ Xog + X5 < 250

Xa1+ X3z + Xz + Xag + X35 < 150

X1+ Xz 1+ X3 =60

X2+ X+ X30=150

X1z + Xo3+ Xa3=100

Xia+ Xog+ X34 =80

Xis+ Xos+ X35 =110

END

LP OPTIMUM FOUND AT STEP 8
OBJECTIVE FUNCTION VALUE
a. 2149400.

VARIABLE VALUE REDUCED COST
X11 50.000000 0.000000
X12  150.000000 0.000000
X13 0.000000  1600.000000
X14 0.000000  2220.000000
X15 0.000000  4600.000000
X21 10.000000 0.000000
X22 0.000000  3400.000000
X23 30.000000 0.000000
X24 0.000000  3620.000000
X25  110.000000 0.000000
X31 0.000000  6780.000000
X32 0.000000  17380.000000
X33 70.000000 0.000000
X34 80.000000 0.000000
X35 0.000000  4980.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 600.000000
3)  100.000000 0.000000
4) 0.000000  5980.000000
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5) 0.000000  -9600.000000
6) 0.000000  -4600.000000
7) 0.000000  -6000.000000
8) 0.000000  -9380.000000
9) 0.000000  -5000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X11 9000.000000  600.000000  3400.000000
X12 4000.000000  3400.000000 INFINITY
X13 7000.000000 INFINITY  1600.000000
X14 11000.000000 INFINITY  2220.000000
X15 9000.000000 INFINITY  4600.000000
X21 9600.000000 3400.000000  600.000000
X22 8000.000000 INFINITY  3400.000000
X23 6000.000000 1600.000000  4980.000000
X24 13000.000000 INFINITY  3620.000000
X25 5000.000000 4600.000000 INFINITY
X31 10400.000000 INFINITY  6780.000000
X32 16000.000000 INFINITY  17380.000000
X33  20.000000  4980.000000  2220.000000
X34 3400.000000 2220.000000 INFINITY
X35 4000.000000 INFINITY  4980.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 200.000000 10.000000 50.000000
3 250.000000 INFINITY 100.000000
4 150.000000 30.000000 70.000000
5) 60.000000 100.000000 10.000000
6 150.000000 50.000000 10.000000
7 100.000000 100.000000 30.000000
8 80.000000 70.000000 30.000000

9 110.000000 100.000000 110.000000

Komenrap:

YKynHU MUHMMAaJIHU TPOILIKOBU TpaHcnopTa uzHoce 2149400 nunapa.

W3 npBe (habpuke croune xpaHe Tpeda TpaHCIOTPOBATH:
- 50 Tona y npBo ToBuiumte U 150 TOHA y APYyro TOBUIIUILTE;
U3 npyre pabpuke cTouHe xpaHe Tpeda TpaHCIIOPTOBATH:
- 10 Tona y mpBo toBmaumTe, 30 ToHa y Tpehe ToBuimumTe u 110 ToHa y meTo
TOBHJIUIIITE;
N3 tpehe pabpuke cToune XpaHe Tpeda TPaHCIIOPTOBATH:
- 70 Tona y Tpehe ToBuiumre 1 80 TOHA Y YETBPTO TOBHJIUIIITE.
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3AJATAK 26.

[Ter ToBMNMINTA jeTHOT MOJHONPHUBPEAHOT Mpeny3eha cHabmeBa ce MOTPEOHOM CTOYHOM
xpaHoMm u3 Tpu (abpuke croune xpaHe. PazpaspmHe m3mel)y mojeIMHMX TOBWIMINTA U
nojeauHuX Gabprka CTOYHE XpaHe y KUJIOMETpUMA, JaTe cy y cienehoj Tademnu:

ToBuaumrTe
Padpuie | T i IV ;
| 15 20 35 55 45
T 48 40 30 65 25
i 52 80 10 17 20

[TorpeOHe KOJIMUYMHE CTOYHE XpaHe IO MOjeJUHMM TOBHIMIUTHMA cy cueaehe: |
roswumre — 60 Toma, |l TtoBmymmre — 150 Ttoma, Il ToBummmre — 100 Toma, IV
touuinre — 80 Tona i V toBmwmumte — 110 ToHa.

PacrionoxuBe kKomu4duMHE CTOYHE XpaHe Mo nojeauHuM dadpukama cy cieaehe: | hadpuka
— 100 Tona, Il padbpuka — 250 Tona, Il pabpuxa — 150 ToHa.

Ilena Tpancmoprta mo kuiometaptoHu (kmt) je jemHaka Ha CBUM pejardjaMa U HW3HOCH
200000 din/kmt.

[TocTaBuTH MOJEN TUHEAPHOT MPOTPAMUPAHA 32 ONTUMUPAKE IUIaHA TPAHCIIOPTA, TAKO J1a
CBUX I€T TOBUJIUIITA Y MIOTIYHOCTH 33/I0BOJbE CBOj€ OTPEOE CTOUHOM XPAHOM.

ITOCTABKA 3A/IATKA 26:

1. He3aBucHa npoMeH/bHMBA:
Xijj — KOIMYMHA CTOYHE XPaHe U3 Koja ce Jonpema us pabuke “1” y ropunumre “j” y ToHama
i =1(1) 3 - ¢pabprike cTOUHE XpaHe

j=1I(1) 5 - ToBUNMIITA

2. YciaoB HeHeraTuBHOCTH: Xjj > 0
3. Marpuna orpanudaBajyhux ¢axropa

a) Pacnonooicuse konuuune cmoune Xpare:

X1+ Xpp+ Xz + Xis+ Xi5=100 t
Xor+ Xop+ Xog+ Xog+ X5 =250 t
Xap+ Xzo+ Xaz+ Xaa+ X35 =150 t
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0) [lompebue Koruuune y noOjeOUHUM MoSUTUUMUMA:

X+ X1+ X31=60t
X+ Xoot+ X3p=150t
Xz + Xo3+ X33=100 t
Xig+ Xogt+ X34=801
X5+ Xos+ X35 =110t

4. dDyHknmja KpUTEPHjyMa ONTHMAJIHOCTH:

MuHMMaTHU TPOLIKOBH TPaHCIOPTa

200000 din/kmt (15km Xll(t) + 20 X2+ 35 Xq3+ 55 Xqa + 45 Xi5+ 48 Xo1 + 40 X
+ 30 Xoz+ 65 Xog + 25 Xos+ 52 X371 + 80 Xzp+ 10 Xz3+ 17 Xz + 20 X35) = V(min)

PEHIEIBE 3AJIATKA 26.

MIN 3000X1; + 4000X,+ 7000X13+ 11000X14 + 9000X 15 + 9600X51 + 8000X 5, + 6000X 23

+ 13000X24+ 5000Xo5+ 10400X31+ 16000X3,+ 10 X33+ 10 X33+ 3400X34 + 4000X35

SUBJECT TO

X1+ Xpp+ X3+ Xya + X15=100
Xo1+ Xoz + Xoz+ Xog + Xo5= 250
Xa1+ Xz + Xaz+ Xz + Xz5=150
X1+ X1+ X3 =60

Ko+ Xo o+ X3o=150

X1z + Xo3+ X33=100

Xia+ Xog+ X34 =80

X5+ Xos+ X35 =110

END

LP OPTIMUM FOUND AT STEP 7
OBJECTIVE FUNCTION VALUE
1)  2223400.

VARIABLE VALUE REDUCED COST
X11 60.000000 0.000000
X12 40.000000 0.000000
X13 0.000000  5000.000000
X14 0.000000  5620.000000
X15 0.000000  8000.000000
X21 0.000000  2600.000000
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X22  110.000000 0.000000
X23 30.000000 0.000000
X24 0.000000  3620.000000
X25  110.000000 0.000000
X31 0.000000  9380.000000
X32 0.000000  13980.000000
X33 70.000000 0.000000
X34 80.000000 0.000000
X35 0.000000  4980.000000
ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  4000.000000
3) 0.000000 0.000000

4) 0.000000  5980.000000
5) 0.000000  -7000.000000
6) 0.000000  -8000.000000
7) 0.000000  -6000.000000
8) 0.000000  -9380.000000
9) 0.000000  -5000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

VARIABLE CURRENT ALLOWABLE
COEF INCREASE DECREASE
X11 3000.000000 2600.000000 INFINITY
X12 4000.000000  5000.000000 2600.000000
X13 7000.000000 INFINITY  5000.000000
X14 11000.000000 INFINITY  5620.000000
X15 9000.000000 INFINITY  8000.000000
X21 9600.000000 INFINITY  2600.000000
X22 8000.000000 2600.000000  5000.000000
X23 6000.000000 3620.000000 4980.000000
X24 13000.000000 INFINITY  3620.000000
X25 5000.000000 4980.000000 INFINITY
X31 10400.000000 INFINITY  9380.000000
X32 16000.000000 INFINITY  13980.000000
X33  20.000000 4980.000000  3620.000000
X34 3400.000000  3620.000000 INFINITY
X35 4000.000000 INFINITY  4980.000000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE
RHS INCREASE DECREASE

2 100.000000 0.000000 0.000000

3 250.000000 0.000000 0.000000

4 150.000000 0.000000 0.000000

5  60.000000 0.000000 0.000000

6 150.000000 0.000000 0.000000

7 100.000000 0.000000 0.000000

OBJ COEFFICIENT RANGES

ALLOWABLE

ALLOWABLE
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8  80.000000 0.000000 0.000000
9 110.000000 0.000000 0.000000

KomenTap:

VYKylnHA MUHUMAaJIHU TPOIIKOBU TpaHcnopTa usHoce 2223400 aunapa.

W3 npBe (habpuke croune xpaHe Tpeda TpaHCIOTPOBATH:
- 60 Tona y npBo ToBuiumTe u 40 TOHA y APYro TOBUJIUILTE;
U3 npyre pabpuke ctouHe xpaHe Tpeda TpaHCIIOPTOBATH:
- 110 Tona y apyro toBunumte, 30 ToHa y Tpehe ToBwmmmre u 110 ToHa y meto
TOBWJIHIILITE;
N3 tpehe ¢pabpuke cToune XpaHe Tpeda TPaHCIIOPTOBATH:
- 70 Tona y Tpehe ToBuiumre u 80 TOHA Y UETBPTO TOBHJIUIIITE.
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3AJIATAK 27.

[Ter ToBMNMINTA jeTHOT MOJHONPHUBPEAHOT Mpeny3eha cHabmeBa ce MOTPEOHOM CTOYHOM
xpaHoMm u3 Tpu (abpuke crouHe xpaHe. PazpaspmHe m3mel)y mMojeIMHMX TOBWIMINTA U
nojeauHuX Gabprka CTOYHE XpaHe y KUJIOMETpUMA, JaTe cy y cienehoj Tademnu:

ToBuaumrTe
dabpuke
| 1 1l v Vv
| 15 20 35 55 45
1 48 40 30 65 25
11 52 80 10 17 20

Potrebne koli¢ine sto¢ne hrane po pojedinim toviliStima su sledece: I Topunumre — 60
toHa, |l Tounuite — 150 ToHa, Il ToBunumre — 100 ToHa, IV ToBunumre — 80 ToHa | V
toBwmiTe — 150 ToHa.

PacrnionoxuBe KoauurMHEe CTOYHE XpaHe 1o nmojenuHuM (adpukama cy cieaehe: | pabpuka
— 100 Tona, Il padbpuka — 250 Tona, Il padbpuka — 150 ToHa.

Ilena Tpancmoprta mo kuiometaptoHu (kmt) je jemHaka Ha CBUM pejardjaMa U HW3HOCH
200000 din/kmt.

[TocTaBuTH MOJIEN IMHEAPHOT MPOTPAMHUPamha 32 ONTHMHUPAE TUTaHA TPAHCIIOPTa, TAKO Ja
CBUX IE€T TOBWJIUIITA Y MIOTIYHOCTH 33/I0BOJbE CBOj€ OTPEOE CTOUHOM XPAHOM.

IHOCTABKA 3AIATKA 27:

1. He3aBucHa npoMeH/bMBA:
Xijj — KOIMYMHA CTOYHE XpaHEe U3 Koja ce Jonpema u3 (pabuke “1” y rounumre “j” y ToHama
i =1(1) 3 — pabpuke crouHe xpaHe

j=1(1) 5 - ToBriIMIIITA

2. YcioB HeHeraTuBHOCcTH: X;i> 0

3. Marpuna orpanudaBajyhux ¢paxropa:
a) Pacnonodicuee Konuuuie cmoune xpane:
X1+ Xpo+ Xiz+ Xpa+ X5 =100 t
Xor+ Xop+ Xoz+ Xog + X5 =250 t
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Xap+ Xz + Xaz+ Xaa+ X35 =150 t

b) [Ilompebne koruuune y nojedunum mosunummuma:

X1+ Xo1+ X3:<60t
X+ Xoot+ X32< 150 t
Xiz+ Xp3+ X33< 100 t
Xia+ Xoa+ X32< 80t
X5+ Xost+ X35< 150 t

4. dyHKIHja KpUTEpUjyma:

MuHUMAaITHY TPOIIKOBU TPAHCIIOPTA:

200000 din/kmt (15km Xj1(t) + 20 X1, + 35 Xy3+ 55 Xy4 + 45 Xi5+ 48 Xp1 + 40 Xy
+ 30 X3+ 65 Xpq + 25 Xp5+ 52 X33 + 80 X3z + 10 Xaz+ 17 X34 + 20 X35) = V(min)

PEHIEILE 3ATIATKA 27.

MIN 3000X1; + 4000X,+ 7000X13+ 11000X14 + 9000X15 + 9600X51 + 8000X 5, + 6000X 23
+ 13000X54+ 5000X 25+ 10400X3;+ 16000X 3+ 2000X 33+ 3400X34 + 4000X 35
SUBJECT TO

X1+ Xpp+ X3+ Xya + X15=100

Xo1+ Xoz + Xoz+ Xog + Xo5= 250

Xa1+ Xz + Xaz+ Xz + X35=150

Xq1+ Xor+ X3, <60

X2+ Xoot+ X3, < 150

X1z + Xoz+ X33 <100

Xia+ Xoa+ X34 <80

Xis+ Xos+ X35 < 150

END

LP OPTIMUM FOUND AT STEP 7
OBJECTIVE FUNCTION VALUE
1) 2242000.

VARIABLE VALUE REDUCED COST
X11 60.000000 0.000000
X12 40.000000 0.000000
X13 0.000000  5000.000000
X14 0.000000  7600.000000
X15 0.000000  8000.000000
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X21 0.000000  2600.000000
X22 70.000000 0.000000
X23 30.000000 0.000000
X24 0.000000  5600.000000
X25  150.000000 0.000000
X31 0.000000  7400.000000
X32 0.000000  12000.000000
X33 70.000000 0.000000
X34 80.000000 0.000000
X35 0.000000  3000.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  -4000.000000

3) 0.000000  -8000.000000

4) 0.000000  -4000.000000

5) 0.000000  1000.000000

6) 40.000000 0.000000

7) 0.000000  2000.000000

8) 0.000000 600.000000

9) 0.000000  3000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

X11 3000.000000  1000.000000 INFINITY
X12 4000.000000  5000.000000  1000.000000
X13 7000.000000 INFINITY  5000.000000
X14 11000.000000 INFINITY  7600.000000
X15 9000.000000 INFINITY  8000.000000
X21 9600.000000 INFINITY  2600.000000
X22 8000.000000 2600.000000  600.000000
X23 6000.000000  600.000000  3000.000000
X24 13000.000000 INFINITY  5600.000000
X25 5000.000000 3000.000000 INFINITY
X31 10400.000000 INFINITY  7400.000000
X32 16000.000000 INFINITY  12000.000000
X33 2000.000000  3000.000000  600.000000
X34 3400.000000  600.000000 INFINITY
X35 4000.000000 INFINITY  3000.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 100.000000 40.000000 40.000000
3 250.000000 40.000000 70.000000
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4 150.000000 30.000000 70.000000

5  60.000000 40.000000 40.000000

6 150.000000 INFINITY 40.000000

7 100.000000 70.000000 30.000000

8  80.000000 70.000000 30.000000

9  150.000000 70.000000 40.000000
KomenTap:

VYKylnHM MUHHMAaJIHU TPOIIKOBH TpaHcnopTa usHoce 2223400 aunapa.

W3 npBe (habpuke croune xpaHe Tpeda TPaHCIOTPOBATH:
- 60 Tona y npBo ToBuiuimTe U 40 TOHA y APYro TOBUJIUILTE;
U3 npyre pabpuke cTouHe xpaHe Tpeda TpaHCIIOPTOBATH:
- 110 Tona y apyro toBunumte, 30 ToHa y Tpehe ToBwmmmre u 110 ToHa y meto
TOBHJIUIIITE;
N3 tpehe ¢pabpuke cToune Xpane Tpeda TpaHCIIOPTOBATH:
- 70 Tona y Tpehe ToBuiumre u 80 TOHA Y YETBPTO TOBHJIUIIITE.
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3AJIATAK 28.

[MossonpuBpenHo npenysehe pacmonaxe ca 3 morona 3a npepanay noBpha. CupoBuHama ce
cHabzaeBajy ca 3 mynkra: A, b u 1.

OcHOBHE CHpOBHMHE YHMHE: Ianpuka, OopaHWja W KpactaBuu. HabaBHe II€HE OBUX
npousBoja cy: 4,5 munmuona din/t manpuke, 3 munuona din/t 6opanuje u 5 muarona din/t
KpacraBara.

[ToTpebHe kKomuymHE 3a Mpepay Mo MoroHuMa cy cieaehe:

I moron: 300 t manpuke, 500 t 6Gopanuje u 200 t kpacTaBaia
I moron: 500 t manpuke, 445 t Gopanuje u 325 t kpactaBaia
Il moron: 200 t mampuke, 190 t 6opanuje u 220 t kpacraBaia

PacrionoxuBe KONWYMHE TOjJEMHHUX MPOU3BOJA IO IMOjeIWHUM ITYHKTOBHMA IPAKTHYHO
HUCYy orpannydeHe. Pa3znassune n3amel)y mojennHUX moroHa u MyHKTOBA Cy ciiezehe:

[yHKT IIoronm
I I Il
A 30 km 25 km 20 km
B 35 km 45 km 63 km
C 19 km 24 km 39 km

TpomikoBu TpancnopTa usHoce 1% ox HabaBHe neHe mo kmt.
[TocraBuTH MOJen 3a OoNTHMHUpamkEe CHabJeBama MOrOHA 3a Mpepagy noBpha morpeOGHUM
CHpPOBHHAMA.

IIOCTABKA 3ATIATKA 28.

1. He3aBuCHA NpOMeH/bUBA:

€\

Xabe — KomunHa nmoBpha BpcTe ,,a* Koja ce JorpeMa u3 myHkTa “b” y moroH “c” y ToHama
a =1(1) 3 — moBphe (manpuka, 6opaHuja, KpacTapaiy)

b =1(1) 3 — nynkToBH

¢ =1(1) 3 — morouu

2. Yci10B HeHeraTuBHOCTH: Xgpe > 0

3. MaTpuua orpannyaBajyhux ¢gaxropa:
a) Ilompebue konuuumne y NO20HUMA
| moron
X1+ Xigrt X131 =300 t
Xa1+ X1+ X231 =500 t
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Xap1+ Xzt X331 =200 t

Il moron

X2+ Xyzo+ X132=900 t
Koz + Xogot Xoz2 =445 1
X312+ Xazot X3z = 325

Il moron

X113+ Xzt X133= 200 t
Xa13+ KXozt X33 =190 t
X313+ Xapat+ X333 =220 t

4. ®yHKIMja KPUTEPUjyMa ONTHMATHOCTH:

MUuHYMIIaHU TPOLIKOBYU TPAHCIIOPTA

450din/kmt (30kmX111+35X112+19X113+25X121+45X120+24 X 123+20X 131 +63X132+39X 1 33)
+ 300 (30X211 + 35X212 + 19X213 + 25X321 +45X520 +24X523 +20X031+ 63X032 + 39X233) +
500 (30X311 + 35X312 +19X313 + 25X3p1+ 45X30; + 24X303 +20X33 + 63X332 + 39X333)
=V(min)

PEHIEILE 3ATATKA 28.

MIN 13500X;11+15750X112+8550X113+11250X121+20250X12,+10800X153+9000X 131
+28350X135+17550X 133+ 9000X511 + 10500X51, + 5700X513 + 7500X5,1 +13500X 5,5,
+7200X503 +6000X531+ 18900X53, + 11700X533 + 15000X311 + 17500X312 +9500X313 +
12500X321+ 22500X322 + 12000X323 +10000X33 + 31500X33, + 19500X 333

SUBJECT TO

X1+ X1+ X131 =300
Xao11+ Xz 21+ X231= 500
Xa11+ Xzt X331 =200
Xi12 + X2+ X132 =500
Xo12+ Xoot+ Xozp =445
X3a12 + Xazot+ X332 = 325
X113+ Xizz+ X133 =200
X213+ Xzt X233=190
Xz13+ Xapzt+ X333 =220
END

LP OPTIMUM FOUND AT STEP 8
OBJECTIVE FUNCTION VALUE
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1)  0.2881800E+08

REDUCED COST

VARIABLE VALUE
X111 0.000000 274500.000000
X112  500.000000 0.000000
X113  200.000000 0.000000
X121 0.000000  2250.000000
X122 0.000000  4500.000000
X123 0.000000  2250.000000
X131  300.000000 0.000000
X132 0.000000  12600.000000
X133 0.000000  9000.000000
X211 0.000000  3000.000000
X212  445.000000 0.000000
X213  190.000000 0.000000
X221 0.000000  1500.000000
X222 0.000000  3000.000000
X223 0.000000  1500.000000
X231  500.000000 0.000000
X232 0.000000  8400.000000
X233 0.000000  6000.000000
X311 0.000000  15000.000000
X312  325.000000 0.000000
X313  220.000000 0.000000
X321 0.000000  12500.000000
X322 0.000000  5000.000000
X323 0.000000  2500.000000
X33 0.000000  10000.000000
X332 0.000000  14000.000000
X333 0.000000  10000.000000
X331  200.000000 0.000000
ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  -9000.000000
3) 0.000000  -6000.000000
4) 0.000000 0.000000
5) 0.000000 -15750.000000
6) 0.000000 -10500.000000
7) 0.000000 -17500.000000
8) 0.000000  -8550.000000
9) 0.000000  -5700.000000
10) 0.000000  -9500.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

VARIABLE

COEF
X111 283500.000000

OBJ COEFFICIENT RANGES

CURR

ENT

ALLOWABLE
INCREASE

DECREASE

ALLOWABLE

INFINITY 274500.000000
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X112 15750.000000  4500.000000 INFINITY
X113 8550.000000  2250.000000 INFINITY
X121 11250.000000 INFINITY  2250.000000
X122 20250.000000 INFINITY  4500.000000
X123 10800.000000 INFINITY  2250.000000
X131 9000.000000  2250.000000 INFINITY
X132 28350.000000 INFINITY  12600.000000
X133 17550.000000 INFINITY  9000.000000
X211 9000.000000 INFINITY  3000.000000
X212 10500.000000  3000.000000 INFINITY
X213 5700.000000  1500.000000 INFINITY
X221 7500.000000 INFINITY  1500.000000
X222 13500.000000 INFINITY  3000.000000
X223 7200.000000 INFINITY  1500.000000
X231 6000.000000 1500.000000 INFINITY
X232 18900.000000 INFINITY  8400.000000
X233 11700.000000 INFINITY  6000.000000
X311 15000.000000 INFINITY  15000.000000
X312 17500.000000  5000.000000 INFINITY
X313 9500.000000  2500.000000 INFINITY
X321 12500.000000 INFINITY  12500.000000
X322 22500.000000 INFINITY  5000.000000
X323 12000.000000 INFINITY  2500.000000
X33 10000.000000 INFINITY  10000.000000
X332 31500.000000 INFINITY  14000.000000
X333 19500.000000 INFINITY  10000.000000
X331 0.000000 12500.000000 INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 300.000000 INFINITY  300.000000

3 500.000000 INFINITY  500.000000

4 200.000000 INFINITY  200.000000

5 500.000000 INFINITY  500.000000

6 445.000000 INFINITY  445.000000

7 325.000000 INFINITY  325.000000

8 200.000000 INFINITY  200.000000

9 190.000000 INFINITY 190.000000

10  220.000000 INFINITY  220.000000

KomenTap:

MuHuManmHu  TpomKkoBU TpaHcmopTa u3Hoce 28818000 nuuapa. Ilampuke Tpeba
JOTIPEMUTH U3: MIPBOT MyHKTa y Apyru norod 500 ToHa, mpBor myHkTa y Tpehu noron 200
ToHa u Tpeher myHkrta y npeu noroH 300 Tona; bopanuje Tpeba JomMpeMHUTH U3: TMPBOT
NYHKTa y IpYTH MOroH 445 ToHa, npBor nyHkTa y Tpehu noron 190 Tone u tpeher myHkra
y ipBu norox 500 ToHa;

KpacraBana tpeba nonpeMuTH u3: IpBOT MHKTA y APYrH MOToH 325 TOHA, MPBOT
nyHkTa y Tpehu noron 220 ToHa u tpeher nynkra y npsu noron 200 ToHa.
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3AJATAK 29.

[Tommonpuspento npeaysehe pacnonaxe ca 3000 ha oGpanuBux nospiuHa, o yera 90%
yrHEe opaHuIie. [[oCTaBUTH MOZET 32 ONTHMHUPAKE CETBEHE CTPYKType Ha 0a3m cienehux
TUTAHCKUX eJIeMeHaTa:

*  3eMJbHIIHU KOMILJIEKC CACTOjH CE€ O] B THUIIA 3€MJBHINTA, OJ Yera 4epHO3eM YUMHU
60%, a putcka upauna 40%.

* Y 003up 3a ceTBy J0ja3e MIIEHHUIA, KYKypy3, iehepHa pena u CyHLOKPET y PeIOBHO)]
U TpallaK y MOCTPHO] CETBH.

*  [Inanmpanu npocevHU MPUHOCH Ha YepHO3EMY M3HOCe: 3a mmenuty 7 t/ha, 3a kykypy3
10 t/ha, 3a mehepuy pemy 60 t/ha, 3a cynmokper 3 t/ha u rpamax 6 t/ha.

e IlpuHOcH cBHX yceBa Cy Ha pUTCKHMM LpHUALIama 3a 10% HuxH.

* V crykTypu cerBe miehepHa perna He cMe OMTH 3acTymibeHa ca Buime o 20%, a
cyH1okpet 15%.

*  MuHuMaliHa TPOU3BOIka rpamka u3Hocu 150 t, a kykypysa 4000 t.

*  [Inanmpanu ¢puHAHCHjCKU pe3yaTaT U3HOCHU: 3a meHuiy 450 din/t, kykypy3 350 din/t,
mrehepny pemy 500 din/t, cynmokper 700 din/t u rpamax 500 din/t.

IIOCTABKA 3AJTATKA 29.

1. He3aBucHa npoMeH/bHMBA:

Xij— moBpiyHa ycea “i” Ha 3eMJBHINTY THIIA “j” y XeKTaprMa
i =1(1) 5 - yces (murenuna, Kykypys, mehepHa pemna, CyHIIOKpET, TOCTPHHU TPaIliak)

] =1(1) 2 — Tim 3emspHIITa (YEPHO3EM, PUTCKE LIPHUIIE)

2. YciaoB HeHeraTuBHOCTH: X;;> 0

3. Marpuna orpannyasajyhux ¢pakropa:

a) 3emmuwma no munosuma (y pe0o6Hoj u NOCMPHOJ CEMaU):
Xiz+ Xop + X1+ Xg1= 2700 * 0,6 = 1620 ha

Xio+ Xoz+ Xz2+ X42 = 2700 * 0,4 = 1080 ha

Xi1- Xe1 20

Xi2- Xs2 20
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b) Ilnooopeoa

X31<1.620 * 0,2 <324 ha
X32<1.080 * 0,2 <216 ha
X41<1.620 * 0,15 <247,5 ha
X31<1.080 * 0,15 <162 ha

C) Munumanna npouzeoorwa

6 t/ha X51+5,4 X5, >150t
10 t/ha X1+ 9,2 X5, <4000t

4. ®DyHKUOMja KPUTEPHjyMa ONTHMAJTHOCTH:

MaxkcumanHu (GUHAHCH]CKH PE3yNTaT

350 din/t (7t/ha Xll(ha) + 6,3)(12) + 350 (10X21 + 9,2X22) + 50 (60)(31 + 54X32) +
700 (3X41 + 2,7X42) + 500 (6X51 + 5,4X52) =7 (max)

2450din/ha Xll(ha) + 2205X15 + 3500X,; + 3220X5, + 3000X3; + 2700X3 + 2100X,; +
+1890X4, + 3000Xs; + 2700Xs, = Z (max)

PEHIEIBE 3AJTIATKA 29.

MAX 2450X;+ 2205X, + 3500X5; + 3220X,, + 3000X3, + 2700X3, +
2100X41 + 1890X42 + 3000X51 + 2700X5,
SUBJECT TO

X1+ Xo1 + Xz + X471 = 1620

X2+ Xao + Xa2 + X42 = 1080

Xi11-Xs1 >0

Xi2-Xs2 >0

X31<324

X3< 216

X1 <2475

X31<162

6X51 + 5.4X5 > 150

10X51+ 9.2X2 <4000

END

LP OPTIMUM FOUND AT STEP 3
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OBJECTIVE FUNCTION VALUE

1)  0.1412640E+08

VARIABLE VALUE REDUCED COST
X11 1620.000000 0.000000
X12  1080.000000 0.000000
X21 0.000000  1950.000000
X22 0.000000  1685.000000
X31 0.000000  2450.000000
X32 0.000000  2205.000000
X41 0.000000  3350.000000
X42 0.000000  3015.000000
X51  1620.000000 0.000000
X52  1080.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES

2) 0.000000  5450.000000
3) 0.000000  4905.000000
4) 0.000000  -3000.000000
5) 0.000000  -2700.000000
6)  324.000000 0.000000
7)  216.000000 0.000000
8)  247.500000 0.000000
9)  162.000000 0.000000
10) 15402.000000 0.000000
11)  4000.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE

X11 2450.000000 INFINITY  1950.000000

X12 2205.000000 INFINITY  1685.000000

X21 3500.000000 1950.000000 INFINITY

X22 3220.000000  1685.000000 INFINITY

X31 3000.000000 2450.000000 INFINITY

X32 2700.000000  2205.000000 INFINITY

X41 2100.000000  3350.000000 INFINITY

X42 1890.000000  3015.000000 INFINITY

X51 3000.000000 INFINITY  1950.000000

X52 2700.000000 INFINITY  1685.000000

RIGHTHAND SIDE RANGES

ROW CURRENT ALLOWABLE ALLOWABLE

RHS INCREASE DECREASE
2 1620.000000 INFINITY  1620.000000
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3 1080.000000 INFINITY  1080.000000
4 0.000000  1620.000000 INFINITY
5 0.000000  1080.000000 INFINITY
6 324.000000 INFINITY  324.000000
7 216.000000 INFINITY  216.000000
8  247.500000 INFINITY  247.500000
9 162.000000 INFINITY  162.000000
0 150.000000 15402.000000 INFINITY
1 4000.000000 INFINITY  4000.000000

Komenrap:

OntumanHa CTPyKTypa CceTBe Yy ToJbONpuBpeaHOM Tipenysehy koja o00e30ehyje
MakcUMaHH HeTo mpuxox o 14126400 nunapa je cneneha:
— mmenuna ce raju Ha 1620 ha va yepHo3emy u 1080 ha Ha puTCKOj IpHUTIN U
— MoCTpHH Tpamak ce raju Ha 1620 ha na yeprozemy u 1080 ha Ha puTCKO]
I[PHUITH.
Kykypy3, mehepHa pena v CyHIIOKpET HUCY YIIUTH Y CETBEHY CTPYKTYPY.
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3AJATAK 30.

VY cacraBy mnoJpOmpUBpEIHOr KoMmMOWHaTa Hanmasu ce (abpuka 3a mpepaay moBpha.
[Ipou3Boauu porpam oBe habprke oOyxBaTa 0ocaM BpCTa KOH3EPBH.

Ha tpxxwumry je Mmoryhe mutacupatu KOH3EpBe IIPBE U APYre BPCTE, KOje Cy CYNCTUTAOMITHE,
30% yKkymHOT IpoMeTa CBUX BpPCTa KOH3EpBU Koje ce y padpuiiy mpou3Bo/IE.

Konzepse tpehe, yerBpre, mere u mecre Bpcre cy Takohe melhycoOHO cyrncTuTaOMIiHE.
VYKynHa notpouimba 0Be YETUPU BpcTe KOH3epBU M3HOCH 20% OJ YKYIHOT IIpOMETa CBHX
BpCTa KOH3EpPBHU Koje ce y ¢adbpuiid mpou3BoJIe.

Hajeeha moTpaxkma je 3a KOH3epBaMa ceIMe M OCMeE TpyIe, Koje cy Takohe mehycoOHo
cyncrutabunne. Ha Tpxwumry je moryhe, 6e3 Temkoha, mjaacupaTtd KOH3EpBE ceaMe U
ocme rpymne y koauauHu o1 50% o1 yKyImHOT IPOMETa CBUX BPCTa KOH3EPBHU.

VYKo rpio nmpou3BoAlmE MPECTaBiba KalaluTeT MOroHA 3a MakoBame. Bpeme makoBama
jemHoT Kujorpama MojeAuHuX KoH3epBu m3HocH 8, 15, 30, 10, 5, 20, 8 u 15 cexynmu
PECIIEKTUBHO.

3a nmakoBam€ IPBE YETUPHU BPCTE KOH3EPBH PACIIOIOKHUBH KarnauuTeTd nzHoce 800 yacoBa
y Ce30HHU, a 3a Apyre yetupu Bpcte 1200 yacosa.

OUHAHCH]CKU pe3yaTaT 3a mojeAuHe Bpcre konzepBu m3nocw: 10, 30, 18, 15, 12,9, 8 u
15% oxn manonpoaajuux neHa koje cy 80, 60, 55, 50, 45, 35, 30 u 30 nunapa 3a KuJIOrpam
PECIEKTUBHO.

[TpousBognu 1uan ¢adbpuke Tpeda Tako MporpamMupaTH Ja HEKypEeHTHUX IPOU3BOAA HE
Oyne u aa ce 00e30eu MakcuMaliaH (PUHAHCH]CKH eeKar.

ITOCTABKA 3AJATKA 30.

1. He3aBucHa NpoMeH/bHBA:
Xj— KoJIM4YMHA KOH3EPBH BPCTE “1”, y KMJIOTpaMUMa
>y

I = 1(1) 8 — Bpcre KOH3EpBU

2. YciaoB HeHeratusHoct: Xi>0

3. Marpuna orpanuyaBajyhux ¢pakropa:

a) [Thacmana

X1+ X; <0,3*% (X1 +Xo+ Xz + Xy + Xs+ Xg+ X7+ Xg)
0,7X1+0,7X; -0,3(Xz+ X4+ Xs+ X+ X7+ Xg)< 0
X3+ X+ X+ Xg <0,27% (Xy+ X+ Xz + Xy + Xg+ Xg+ X7+ Xg)
08*(Xz+Xs+Xs+Xg) -0,2* (X + X, +X7+Xg)<0
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X7+ Xg < 0,5*(Xj_+X2+X3+X4+X5+X5+X7+X3)
0,5X7 + 0,5Xg -0,5*(X1+X2+X3+X4+X5+X6)§ 0

0) Ilakosarva

8sek/kg Xi(kg) + 15X, + 30X5 + 10X, < 800¢ * 60min/¢ * 60sek/min < 2880000sek
5sek/kg Xs(kg) + 20Xg + 8X7 + 15Xg < 1200¢ * 60min/¢ * 60sek/min < 4320000sek

4. dyHknyja KpUTeprjymMa ONTHMAJIHOCTH

Makcumanau GUHAHCH]CKU PE3yJITaT

80d/kg * 0,1 X;(kg) + 60 * 0,3 X, +55* 0,18 X3+ 50 * 0,15 X4 + 45 * 0,12 X5

+35* 0,09 Xg + 30 * 0,08 X7 + 30 * 0,15 Xg = Z (max)

80d/kg X3 + 18d/kg X, + 9,9X3+ 7,5X4 + 5,4 X5 + 3,15 X6 +2,4 X7 + 4,5 Xg = Z (max)

PEHIEIHE 3AJTIATKA 30.

MAX 8X1+ 18X, + 9.9X3+ 7.5X,+ 5.4X5+ 3.15X¢s + 2.4X7 + 4.5Xg
SUBJECT TO

0.7X1+0.7X;5 - 0.3X3- 0.3X;5-0.3X5-0.3X5-0.3X7-0.3Xg< 0
0.8X3+0.8X;4+0.8X5+ 0.8Xg - 0.2X1-0.2X5 - 0.2X7-0.2Xg< 0
0.5 X7+ 0.5Xg - 0.5X31-0.5X5-0.5X3-0.5X4-0.5X5-0.5Xg< 0
8X1+ 15X, + 30X3 + 10X, < 2880000

5X5+ 20X + 8X7 + 15Xg < 4320000

END

LP OPTIMUM FOUND AT STEP 5
OBJECTIVE FUNCTION VALUE
1)  5251200.

VARIABLE VALUE REDUCED COST

X1 0.000000 8.386666

X2 192000.000000 0.000000

X3 0.000000 35.200001

X4 0.000000 10.133333

X5 128000.000000 0.000000

X6 0.000000 6.750000

X7 160000.000000 0.000000

X8 160000.000000 0.000000
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ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 0.000000
3) 0.000000 6.500000
4) 0.000000 2.600000
5) 0.000000 1.373333
6) 0.000000 0.300000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 0.000000 8.386666 INFINITY
X2  18.000000 INFINITY 15.200003
X3 9.900000 35.200001 INFINITY
X4 7.500000 10.133333 INFINITY
X5 5.400000 26.957144 3.900000
X6 3.150000 6.750000 INFINITY
X7 2.400000 2.100000 0.420000
X8 4.500000 0.737838 2.100000
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 0.000000 INFINITY 0.000000
3 0.000000 51692.304688 0.000000
4 0.000000 45405.406250 0.000000
5 2880000.000000 1007999.937500 592941.125000
6 4320000.000000 1120000.000000 1120000.000000

Komenrap:

OnTuManHa CTPyKTypa NMpou3BoAme y (Galdpuuu 3a mpepany nospha, koja o0e3dehyje
MaKCUMaJTHU (DMHAHCH]CKH pe3yaTaTy y u3Hocy oa 5251200 munapa, ocTBapyje ce mnpu
cnenehoj cTpykTypu npousBoame koH3epBu: 192000 kuimorpaMa KOH3EpBH JPYyre BPCTE,
128000 xunorpama koH3epBu ueTBpTe BpcTe U 1o 160000 KniaorpamMa KOH3EPBU LIECTE U
ceame Bpcere. OcTanie BpCTe KOH3EPBU HUCY KOHKYPEHTHE 3a IPOU3BOIHHU MPOrpam.
Hajonmmke yBpiiraBamy y HMPOM3BOJHU NpOrpaM cy KoH3zepBe Imecte Bpcre. OHe cy
HEKYpEHTHE 3a caMo 6,75 nuHapa 1o Kujaorpamy (puHaHCH]CKOT pe3yJiTara.
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3AJATAK 31.

®dabpuka TOJHONPUBPETHUX MaIllMHA TPOU3BOAM 3 BpCcTe KyatuBaropa. [lojennna
onesbema (hadbpuke, oA YCIOBOM Ja u3palyjy camo jemaH Tum TpakTopa, omoryhasajy
cnenehy mpou3BomBY:

Tun kyaTuBaropa OJIEJbEILE
1 2 3
1 800 700 1000
2 750 750 368
3 1000 980 1020

logumimy KanauTeT nojequHux onebema u3Hocu: 6000, 4900 u 4080 pamHUX YacoBa,
PECIIEKTUBHO.

Ha Tpxumty ce Mmoxe miacuparu cieaehu 6poj Tpakropa:

1spcre 270 (£ 10%)

2Bpcre 300 (x 10%)

3Bpcre 250 (= 10%)

[Mnanupann ¢uuancujcku pesyaratu uHoce 35000 din/kom, 50000 din/kom u 28000
din/kom, pecniekTuBHO.

[IporpamupaTit ONTUMANIHY CTPYKTYPY HPOU3BOIELE.

ITOCTABKA 3AJIATKA 31.

1. He3aBucHa npoMeH/bHBa:
Xi — MeceyHa IpOM3BO/Ib-a KyJITUBATOpa TUMA “I”, y KOMajuMa

i =1(1) 3 — THIIOBM KyJITHBATOPa

2. YciaoB HeHeratupHocTu: Xi >0

3. Marpuua orpannyaBajyhux ¢gakropa:

a) Kanayumema npou3so0Hux ooesmerva

1 odemwerve

6000 ¢.r./800kom = 7,5 &.r./kom; 6000/750 = 8 ¢&.r./kom; 6000/1000 = 6 &.r./kom:;
7,5 ¢.r./kom X;(kom) + 8 ¢.r./kom X, + 6 ¢.r./kom X3 < 6.000 ¢.r.

2 odemerve

4900¢.r./700kom = 7 ¢.r./kom; 4900/700 = 7 ¢.r./kom; 4900/980 = 5 ¢&.r./kom;
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7 ¢.r./kom X + 7 ¢.r./kom X, + 5 ¢.r./kom X3 <4900 ¢.r.

3 odemere —

4080¢.r./1000kom = 4,08 ¢.r./kom; 4080/868 = 4,7 ¢.r./kom; 4080/1.020 = 4 ¢&.r./kom,;
4,08 ¢.r./kom Xy +4,7 ¢.r./kom X, + 4 ¢.r./kom X3<4.080 ¢.r.

0) [Thacmana

1 muna: X1>270* 0,9 > 243 kom;
X1<270* 1,1 <297 kom
2 muna. X>>300*0,9>270 kom;
X2<300 * 1,1 <330 kom
3 muna: X3>250 * 0,9 > 225 kom;

X3<250* 1,1 <275 kom

4. dyHknyja KpUTeprjymMa ONTHMAJIHOCTH
Makcumanau GUHAHCH]CKU PE3yJITaT

35000d/kom X3(kom) + 50000d/kom X, + 28000d/kom X3 = Z(max)

PEHIEIHE 3AJIATKA 31.

MAX 35000X; + 50000X, + 28000X3
SUBJECT TO

7.5X1 + 8X,+ 6X3< 6000
TX1+ 7X+ 5X3<4900
4.08X1+4.7X,+ 4X3< 4080
X1 > 243

Xy <297

X, > 270

X2 <330

X3 > 225

X3< 275

END

LP OPTIMUM FOUND AT STEP 5
OBJECTIVE FUNCTION VALUE

1)  0.2961929E+08

VARIABLE VALUE REDUCED COST
X1  243.000000 0.000000
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X2  296.285706 0.000000
X3  225.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  457.214294 0.000000

3) 0.000000  7142.856934

4)  796.017151 0.000000

5) 0.000000 -15000.000000

6) 54.000000 0.000000

7) 26.285715 0.000000

8) 33.714287 0.000000

9) 0.000000  -7714.285645

10) 50.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 35000.000000 15000.000000 INFINITY
X2 50000.000000 INFINITY  10800.000000
X3 28000.000000  7714.285645 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 6000.000000 INFINITY  457.214294
3 4900.000000  236.000000  184.000000
4 4080.000000 INFINITY  796.017151
5  243.000000 26.285715 33.714287
6 297.000000 INFINITY 54.000000
7 270.000000 26.285715 INFINITY
8  330.000000 INFINITY 33.714287
9  225.000000 36.799999 47.200001
10  275.000000 INFINITY 50.000000

Komenrap:

OntumaiHa CTPYKTypa HpPOU3BOAKE KYyJITHBAaTOpa y (abpHLM MOJHONMPUBPEIHUX MAIIHHA
00e36ehyje makcumanuu puHAHCH]CKU pe3ynTat on 29619290 nunapa npu npousBoamH 243
KyJITUBaTOpa MpBe BpcTe, 296 KynTuBaTopa Apyre Bpcre u 225 KyntuBaropa tpehe Bpere.

OnruMaiaHu IUIaH MMPpOU3BOAKBLC MOAPA3ZYMEBA MUHUMAJIHC KOJWYUHC KYJITHBATOpa MPBC U
Tpehe Bpcre. To je 300r Tora ITO j€ KamamuTeT JPYror OJAeJbemha y IMOTIYHOCTH
ucKopuitheH, OJHOCHO KaMaluTeT APYror o/1eJbemha j€ YCKO IPII0 MPOU3BOIE.
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3AJIATAK 32.

[MossonpuspeaHo npenysehe koje pacmonaxke ca 2000 ha opaHHYHUX MOBPIIHHA Y CBOM
cacraBy uma 3 pagne jeaunute ( A, b u L) koje pacnonaxy ca cinenehum nospmmHama:
A —800 ha, 5-700 ha u I — 500 ha.

[IpuHOCH MOjeIMHUX yCceBa MO PaAHUM jeUHUIIaMa JaTH Cy y Ta0emu:

[Tpunocu t/ha
VceB A B I
[Tienuna 5,8 6,0 6,2
Kykypys 9,5 10,0 10,2
[lehepna pena 45,0 48,0 50,0
CyHII0KpeT 2,4 - 3,0

[ToTpeOHe KOMMUMHE YacoBa pajia paJHUKA M CPEJICTaBa MEXaHHU3AIIH]€ 10 JeTHOM XEKTapy
y M0jeTMHIUM MECeIMMa, 3a I10je/INHE YCEBE CY:

Vees Paguunu Mexannzanmja
v VI IX X v VI IX X
ITienna 0,05 | 3,10 | 0,80 | 2,20 | 0,15 | 2,50 | 1,00 | 1,50
Kykypy3 250 | 0,80 | 250 | 3,00 | 2,00 | 0,50 | 1,50 | 3,00
[Ilehepna perma 3,00 | 1,00 | 2,40 | 200 | 250 | 1,50 | 2,00 | 2,20
CyHII0KpeT 2,80 | 1,70 | 2,20 | 450 | 2,40 | 1,00 | 3,00 | 4,00

CpenctBa MexaHu3aldje Cy oOjenumeHa Ha HUBOY mpenyseha, a pagHa cHara je
JTUCIIONMpPAHa M0 PaJIHUM jenuHHIama. PacmonoxuBu (oHI YacoBa paja MeXaHU3aIH]e
u3nocu o mecenuma: 1V —10200; VI- 15000; 1X- 20000 u X — 15000 gacoBa paza.

PacnonoxuBu ¢(oHI dYacoBa paja pagHUKa MO PAJHUM jeIMHHUIIAMA M MeceluMa je
cinenehu:

Panne jenunuie
Mecen A 5 I
v 5000 3000 2000
Vi 6 000 5000 4000
IX 7 000 6 000 4 000
X 6 000 5000 4000

MuHuManHe KolMuuHE Koje Tpeba mpemysehe na mpousBene cy: mmrenwmie 3000 t,
Kykypy3a 6000 t, mehepue pene 15000 t u cynumokpera 500 t. OnTUMHpaTH CETBEHY
CTPYKTYpY Tako Ja c€ OCTBapyM MaKCHMallHa BPEIHOCT MPOW3BOMAE, aKO Cy NpOJajHe
nene: mmennne 200000 din/t; xykypy3a 180000 din/t; mehepre peme 25000 din/t u
cynrokpera 400000 din/t.
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ITOCTABKA 3AIATKA 32.

1. He3aBucHa NpoMeH/bHBA:

(1342

Xijj — HOBpIIMHA yceBa “1”, HA PaJHOj JEAUHULIM “]”, y XeKTapuma

1 =1(1) 4 — yceB; |=1-nmmenunna; i = 2 - Kykypy3; | = 3 - miehepna pena; i= 4 - CyHIIOKeT

J = 1(1) 3 — pagne jequauIe j=1-A;j=2-5b;j=3-1]

2. Yciaos HeHeratupHoctu: X; >0

3. Martpuna orpannuaBajyhux gpaxropa:

a) 3emmumma

A - paszajezu/IHHua Xq1 + Xo1 + X31 + X410 =800 ha
b - pagna jenunuia X2 + Xoo + X3, =700 ha

I - pagHa jequnaMIIA X1z + Xoz + X33 + X43 =500 ha
0) Paonuka

A -1V Mmecenn 0,05¢.r./ha Xji1(xa) + 2,5 Xp1 + 3 X31 + 2,8 X4,<5.000 ¢.r.
VI mecen 3,1 ¢.r./ha Xy1(xa) + 0,8 Xp1 + 1 Xap + 1,7 X43<6.000 ¢.1.
IX mecen 0,8 ¢.r./ha Xy1(xa) + 2,5 Xo1 + 2,4 X33 + 2,2 X41<7.000 ¢.1.
X mecern 2,2 ¢.r./ha Xpp(xa) + 3 Xop + 2 Xgp + 4,5 Xy1 <6.000 ¢.r.

B - IV Mmecenn 0,5 ¢.r./ha Xja(xa) + 2,5 X2+ 3 X352 < 3.000 C.r.

V mecen 3,1 ¢.r./ha Xjp(xa) + 0,8 Xpo + 1 X3 <5.000 ¢.r.
IX mecen 0,8 ¢.r./ha Xip(xa) + 2,5 Xpp + 2,4 X3 < 6.000 C.r.
X Mecerg 2,2 ¢.r./ha Xpo(xa) + 3 Xop + 2 X3 <5.000 ¢.r.

I - IV mecen 0,05¢.r./ha Xi3(xa) + 2,5 Xo3 + 3 Xg3 + 2,8 X43< 2.000 &.r.
VI mecerng 3,1 ¢.r./ha Xj3(xa) + 0,8 X3+ 1 X33+ 1,7 X4<4.000 C.r.
IX Mecenn 0,8 ¢.r./ha Xj3(xa) + 2,5 Xo3 + 2,4 Xzz + 2,2 X43<4.000 C.r.
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X Mecel 2,2 ¢.r./ha Xi3(xa) + 3 Xo3 + 2 Xazz3 + 4,5 Xys3 <4.000 C.r.

y) Cpeocmea mexanuzayuje

IV mecen

0,15 &.r./ha (X11+X1o +X13) + 2(Xo1 +Xoo+X23) +2,5(X31+ X3+ X33)+ 2,4(Xa1+X43)
<10.200 ¢.r.

VI mecen

2,5 &.r./ha (Xp1+X1p +X13) + 0,5(Xo1 +Xo0+X323) +1,5(X31+X30+X33)+ 1(Xa1+X43)
<15.000 ¢.r.

IX Mmecenn

1 ¢.r./ha (Xp1+Xq2 +X13) + 1,5(X21 + X0+ X23) + 2(X31+X30+X33) + 3(Xa1+X43)
<20.000 ¢.r.

X mecen

1,5 ¢.r./ha (Xp1+ X1 +X13) + 3(Xo1 + X0+ X23) + 2,2(Xa1+X32+X33) + 4(Xg1+X43)
<15.000 ¢.r.

0) MuHuUMAnHUX KOAUYUHA NPOU3BOOA

[Mmennna - 5,8t/ha Xy1(xa) + 6 X2 + 6,2 X13>3.000 t
Kykypys3 - 9,5t/ha X1(xa) + 10 Xz, + 10,2 X3 > 6.000 t
[lehepne perme - 45t/ha X31(xa) + 48 X3, + 50 X33 > 15.000 t
CyHII0KpeTa - 2,4t/ha X41(xa) + 3 X43>500t

4, @yHKUMja KPUTEPHjyMa ONTHMATHOCTH

Maxkcumanua BPCAHOCT NPOU3BOAKC

200000 din/t * (5,8 t/ha Xi(ha) + 6 X1 + 6,2 Xq3) + 180000 * (9,5Xp1 + 10 Xpp + 10,2
X23) +25000 * (45 X3+ 48 X3, + 50 X33) + 400000 * (2,4 Xa +3 X43) =Z (max)

1160000din/ha Xjiha + 1200000X:, + 1240000X;3 + 1710000X,; + 1800000X,, +
1836000X,3 + 1125000X3; + 1200000X3, + 1250000X33 + 960000X4; + 1200000X43 = Z

(max)
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PEHIEIBE 3AJIATKA 32.

MAX 1160000X;; + 1200000X;, + 1240000X;3 + 1710000X,; + 1800000X,, +
1836000X,3 + 1125000X3; + 1200000X3, + 1250000X33 + 960000X4; + 1200000X 43
SUBJECT TO

X1+ Xo1 + Xz + X410 =800

X+ Xao+ X3 =700

X3+ Xoz + Xaz+ X43=500

0.05X11 + 2.5X51 + 3X31 + 2.8X41< 5000

3.1X 11+ 0.8X51 + 1 X351 + 1.7X41< 6000

0.8X711 + 2.5X51 + 2.4 X531 + 2.2X4,< 7000

2.2X11+ 3 X1 + 2X31 + 4.5X41< 6000

0.05X12 + 2.5X5, + 3X3, <3000

3.1X12+ 0.8X2 + 1X3, <5000

0.8X12+ 2.5X2 + 2.4X3, <6000

2.2X15+ 3 X9+ 2X3, <5000

0.05X13+ 2.5X23+ 3X33+ 2.8X43< 2000

3.1X13+ 0.8Xo3+ 1 X33+ 1.7X43< 4000

0.8X13+ 2.5X3+ 2.4X33+ 2.2X43< 4000

2.2X13+ 3Xo3+ 2X33+ 4.5X43< 4000
0.15X71+0.15X15+0.15X 13+2X51+2X55+2 X 23+2.5X 31 +2.5X30+2.5X 33+2.4X 41 +2.4 X 43<
10200
2.5X1112.5X15+2.5X13+0.5X51+0.5X55+0.5X53+1.5X3;+1.5X35+1.5X 33+ X441+ X 43< 15000
X1+ X2 +X13 + 1.5X51 +1.5X55+1.5X 03 + 2X31+2X30+2 X33 + 3X41+3X43< 20000
1.5X11+1.5X 15 +1.5X13 + 3X51 +3X50+3Xp3+2.2X31+2.2X35+2.2 X33+ 4X41+4X 43 <15000
5.8X11 + 6X12+ 6.2X43> 3000

9.5X51 + 10X5, + 10.2X,3> 6000

45X 31+ 48X3, + 50X33 > 15000

2.4X41 + 3X43> 500

END

LP OPTIMUM FOUND AT STEP 8
OBJECTIVE FUNCTION VALUE
1) 0.2979717E+10

VARIABLE VALUE REDUCED COST
X11  517.24139%4 0.000000
X12 0.000000  31034.482422
X13 0.000000  8068.983398
X21  282.758606 0.000000
X22  700.000000 0.000000
X23 33.333332 0.000000
X31 0.000000  57600.000000
X32 0.000000  37440.000000
X33  300.000000 0.000000
X41 0.000000 241199.984375
X43  166.666672 0.000000
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ROW SLACK OR SURPLUS DUAL PRICES
0.000000 1710000.000000
0.000000 1800000.000000
0.000000 1836000.000000

2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)

RANGES IN WHICH THE BASIS IS UNCHANGED:

VARIABLE

X11
X12
X13
X21
X22
X23
X31
X32
X33
X41
X43

ROW

2
3

4267.241211
4170.344727
5879.310547
4013.793213
1250.000000
4440.000000
4250.000000
2900.000000
550.000000
3390.000000
2830.000000
2550.000000
6940.229980
12582.183594
16858.621094
9849.195312
0.000000
4026.206787
0.000000

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

-94827.585938

0.000000

-11720.000000

0.000000 -212000.000000

OBJ COEFFICIENT RANGES

COEF
1160000.000000
1200000.000000
1240000.000000
1710000.000000
1800000.000000
1836000.000000
1125000.000000
1200000.000000
1250000.000000

960000.000000
1200000.000000

CURRENT

INCREASE
550000.000000
31034.484375
8068.985352
7548.405273  57600.000000

39000.000000
57600.000000
37440.000000
586000.000000 39000.000000
241199.984375
636000.000000 301499.968750

ALLOWABLE
DECREASE

ALLOWABLE

7548.405273
INFINITY
INFINITY

INFINITY  31034.484375

RIGHTHAND SIDE RANGES

800.000000
700.000000

CURRENT
RHS INCREASE
1337.931030
500.000000

ALLOWABLE
DECREASE

282.758606
402.620667

8068.985352
INFINITY
INFINITY

INFINITY

ALLOWABLE
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4 500.000000  220.000000 33.333332

5 5000.000000 INFINITY  4267.241211

6 6000.000000 INFINITY  4170.344727

7 7000.000000 INFINITY  5879.310547

8 6000.000000 INFINITY  4013.793213

9 3000.000000 INFINITY  1250.000000
10  5000.000000 INFINITY  4440.000000
11  6000.000000 INFINITY  4250.000000
12 5000.000000 INFINITY  2900.000000
13 2000.000000 INFINITY  550.000000
14 4000.000000 INFINITY  3390.000000
15 4000.000000 INFINITY  2830.000000
16  4000.000000 INFINITY  2550.000000
17 10200.000000 INFINITY  6940.229980
18 15000.000000 INFINITY  12582.183594
19 20000.000000 INFINITY  16858.621094
20 15000.000000 INFINITY  9849.195312
21 3000.000000 1639.999878  3000.000000
22 6000.000000 4026.206787 INFINITY

23 15000.000000 1666.666626 15000.000000
24 500.000000 99.999992  500.000000

KomenTap:

OnrtuMarnHa CTpYKTypa IMPOU3BOIKE Y MOJBOIIPUBPEIHOM Tipeny3ehy je cieneha:
a. 517 ha nmenune (Ha opraHU3alMOHO] jEAUHUALA A)
b. 1016 ha xykypy3a (283 ha Ha opranusanuonoj jemuauminud A, 700 ha Ha
opranu3anuoHoj jequauiid b u 33 ha Ha opranu3zanuonoj jequaum L)
C. 300 ha mehepne perne (Ha opranu3zanonoj jeauHuy 1)
d. 167 ha cynnokpera (Ha opraHu3aionoj jeauaui L).

[Tocmarpano 1o ra3auHCTBUMA:
e. TazmuuctBo A: 517 ha nmenwnne u 273 ha kykypys3a.
f. TasmauuctBo b: 700 ha kykypy3a
g. Tazmuucrso I1: 33 ha kykypysa, 300 ha mehepre pene u 167 ha cynmokpera.

OntuManHa CTypKTypa NMpou3BOJKE 00e30elyje MakCuMaliHy BPEJHOCT MPOU3BOIIE O
2979717000 nunapa.
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3AJATAK 33.

3a TMOJFONPUBPEIHO TA3AMHCTBO YHMja OpaHMYHA MOBpIIMHA M3HOCH 70 Xekrapa Tpeda

nporpaMMpaTd IJIaH CeTBE TaKo Ja ce o00e30ean MakcMManHM Jnoxonak. Kimmarcku

YCIIOBU TMOApYyYja HA KOME C€ Haja3u 3eMJBUINIHHM Toceq W Onm3uHa mnpepahuBaukmx

KamaruTeTa, oMoryhasajy, mope/i OCTaJInX, U MMPOU3BOIY: COj€, JJaHA U yJbaHe penulle. 3a
NPOM3BOJIKY OBUX KYJITYypa W3[IBOjeHA je moBpIirHa oJ 30 XeKTapa OpaHUYHUX TTOBPIIUHA

¥ OHa Tpeba y IEeJIOCTH J1a ce KOPUCTH 3a CETBY HaBeJleHa TPH yceBa.

Jenan ox kibyuHHX (pakTOpa O] KOTra 3aBUCH IIJIaH CETBE j€ PacHoJIoKMBa pajHa cHara. 3a

o0Opany 30 xekTapa, pacloJOKUBU KaMalMTeT pajJHe CHare m3Hocu ykymHo 1650 wacoBa

pana.

Kamanurer pagne cHare mo kBapraiuma je cienehu:

450 gacoBa
900 gacoBa
300 gacoBa

. | kBapTan (janyap — MapT)
. Il kBapTan (ampui — jyH)
. IIT xBapran (jyn — cenrembap)

Ha Bucuny npunoca yrude 3emsbuiire u hyopuso.

3a npou3BOIbY jeHE TOHE HABEJCHUX NPOU3BOAA NOTPEOHO je:

[Toka3zarespn Coja Jlan VYipaHa pennna
3emsbuiiiaa nospinuHa (ha) 0,4 0,3 0,5
Panau yacosu I kBapTan 5 4 -

Pannau yacosu II kBapTan 20 11 12
Pannau wacou Il xBapran - 3 4
Munepainuo hyopuso (kg) 80 100 110
Crajmax (t) - 2,0 -

['a3nuHCTBY cTOje Ha pacmojiaralkby 3a MPOU3BOJAKY HaBeldeHE TpU KyilaType cienehe

konuuuHe hyOpusa:
11 Tona
35 Tona

. MUHepalHuX hyOpuBa
. CTajmhaKa

Joxonak koju 06e36el)yjy mnojeanHe KyiaType U3HOCH 1o | TOHU KO

. coje 12700 nunapa,
o naHa 18000 nunapa u
. yipane penuie 20500 quHapa.

Dopymynucatd MaTeMaTHUKH MOJEN METOJIOM JIMHEAPHOT IIPOrpaMupama.
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ITOCTABKA 3AJIATKA 33.
| — BapujanTa
1. He3aBucHa NpoMeH/bHBA:

[13%4]

Xj — konuunHa yceBa “i”, y ToHama
i =1(1) 3 - yceBu; i =1 - coja, i=2 —naH; i = 3 — yJpaHa penuia

2. Yciaos HeHeratuBHoctu. X; >0

3. Marpuna orpanudaBajyhux ¢gaxropa:
0) Kanayumema semmumma
0,4 ha/t Xy(t) + 0,3 ha/t X; + 0,5 ha/t X3 =30 xekrapa

0) Paoue cnaee

| kBapTan 5 ¢.r./t Xy(t) +4 ¢.r./t X, <450 Cr.

Il kBapTan 20 C.r./t Xq(t) + 11 E.r./t Xo + 12 ¢.r./t X3<900 C.r.
111 kBaprain 3 e/t Xo(t) + 4 ¢r./t X3<700 ¢.r.

y) Byopusa

80 kg/t Xy(t) + 100X, + 110X3 < 11000 kg munepanHor hyoprusa

2 t/t X, (t) <35t crajmaka

4. ®yHKIHja KPUTEPHjyMa ONTHMAJTHOCTH

Maxkcumaiian [oxoaak
12700din/t X4(t) + 18000din/t X, + 20500din/kom X3 = Z (max)
PEIHIEILE 3AJIATKA 33.

I BapujanTa
MAX 12700X; + 18000X; + 20500X3
SUBJECT TO
0.4X1+ 0.3X,+ 0.5X3=30
5X1+4X,<450
20X1+ 11X, + 12X3< 900
3X1+4X3< 700
80X + 100X, + 110X3z < 10000
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2X; <35
END

LP OPTIMUM FOUND AT STEP 1
OBJECTIVE FUNCTION VALUE

1)  1329750.

VARIABLE VALUE REDUCED COST
X1 0.000000  3700.000244
X2 17.500000 0.000000
X3 49.500000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  41000.000000

3)  380.000000 0.000000

4)  113.500000 0.000000

5)  502.000000 0.000000

6) 2805.000000 0.000000

7) 0.000000  2850.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 12700.000000 3700.000244 INFINITY
X2 18000.000000 INFINITY  5700.000000
X3 20500.000000  9500.000000  4625.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 30.000000 4.729167 24.750000

3 450.000000 INFINITY  380.000000

4 900.000000 INFINITY  113.500000

5 700.000000 INFINITY  502.000000

6 10000.000000 INFINITY  2805.000000

7 35.000000 59.736843 35.000000
Komenrap:

OnTuManHy CTPYKTYpy MPOU3BOIEE TTOJbONPUBPEIOT Ta3JMHCTBA YMHM: 17,5 TOHA NlaHa
49,5 tona ymane penuie. Coja HMje ylnula y ONTHUMAJIHU IUIaH TMPOHW3BOAE jep je
HekypeHTHa 3a 3700 nuHapa 10XO0TKa MO TOHW. YKYIaH MaKCUMAIHH 10XOJaK ra3JJuHCTBa
n3HocH 1329750 nunapa.

Il BapujanTa
1. He3aBucHa NpoMeH/bHBA:

[13%2]

Xj — KoIu4yMHa yceBa “1”, y XeKTapuma
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i =1(1) 3-yceBu; i =1 - coja, i=2 —nan; i = 3 — yJbaHa penuia

2. Yciaos HeneratuBHoctu. X; >0

3. Marpuuna orpannyasajyhux ¢pakropa:
0) Kanayumema szemmumma

Xi(ha) + X, + X3 =30 xekTapa

0) Paoue cnaee

I kBapran 5 ¢.r/t * 1/0,4 t/ha Xy(ha) + 4 ¢.r./t * 1/0,3t/ha X; <450 ¢.r.
12,5 ¢.r./ha Xy(ha) + 13,3 ¢.r./ha X, <450 C.r.

Il kBapran 20 ¢.r./t * 2,5 t/ha Xy(ha) + 11 &.r./t* 3,3 t/ha X, + 12 &.r./t * 2 t/ha X3 <900 ¢.r.
50 ¢.r./ha Xy(ha) + 36,3 ¢.r./ha X, + 24 ¢.r./ha X3 <900 ¢.r.

Il kBapran 3 &.r./t * 3,3 (t/ha) X, (ha) + 4 ¢.r./t * 2 t/ha X3 <300 &.r.
9,9 ¢.r./ha Xy(ha) + 8 ¢.r./ha X3 <300 C.r.

y) Byopusa

80 kg/t * 2,5 t/ha X; (ha) + 100 * 3,3 X, + 110 * 2 X3 < 10.000 kg mun. hyopusa
200 kg/ha X (ha) + 330 kg/ha X, + 220 kg/ha X5 < 10.000 kg mum. hybprsa

2 t/t * 3,3 t/lha X;(ha) < 35 t crajmaka
6,6 t/ha X,(ha) < 35t crajmaka

4. OyHKIUja KPUTEPHjyMa ONNTHMAJIHOCTH
Maxcumannu 0oxooax
12700din/t * 2,5t/ha X;(ha) + 18000 * 3,3 X, + 20.500 * 2 X3 = Z (max)

31750din/ha Xy(ha) + 59400 X, + 41000 X5 = Z (max)

PEHIEIBE 3AJTIATKA 33.
Il BapujanTa

MAX 31750X; + 59400X; + 41000X3
SUBJECT TO

X1+ X+ X3=30

12.5X; + 13.3X,< 450

50X + 36.3X; + 24X3< 900

9.9X,+ 8X3< 300

200X; + 330X, + 220X3 < 10000
6.6X; <35
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END
LP OPTIMUM FOUND AT STEP 1
OBJECTIVE FUNCTION VALUE
2) 1327576.

VARIABLE VALUE REDUCED COST
X1 0.000000  9250.000000
X2 5.303030 0.000000
X3 24.696970 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  41000.000000

3)  379.469696 0.000000

4) 114772728 0.000000

5) 49.924244 0.000000

6) 2816.666748 0.000000

7) 0.000000  2787.878906

RANGES IN WHICH THE BASIS IS UNCHANGED:
OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 31750.000000 9250.000000 INFINITY
X2 59400.000000 INFINITY  18400.000000
X3 41000.000000 18400.000000  9250.00000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 30.000000 4.782197 24.696970

3 450.000000 INFINITY  379.469696

4 900.000000 INFINITY  114.772728

5 300.000000 INFINITY 49.924244

6 10000.000000 INFINITY  2816.666748

7 35.000000 61.585365 35.000000
Komenrap:

OntuMaiHy CeTBEHY CTPYKTYPY IMOJBOIPUBPEIHOr ra3auHcTBa unHu: 5,3 ha mana u 24,7
ha yspane penuue. Coja HUje ylIIa y ONTHMAIHH IU1aH IPOU3BOJIIHE jep je HeKYpEeHTHaA 3a
9250 nmuuapa mMOXOTKa MO XEKTapy. YKyMaH MaKCHUMaJHU JOXOJAK Ta3JuHCTBAa W3HOCH
1327576 nunapa.
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3AIATAK 34.

3a 3ayMBHO moJbe noBpmuHe 10 Xekrapa MOTpeOHO je M3paIuTH IUIaH CETBE TaKO Ja ce
o0e30enu HajeheKTHBHUja TPOW3BOIA, IOJ YCIOBOM Jla C€ CHCTeM KOPHCTU Y
HOTIIYHOCTH, Tj. JIa C€ CEjy CaMo OHE KYJIType KOje je HEOIXOIHO HaBOHhaBaTH.

Cucremy je oGesbehena meceyna konwmumna on 60000 m° BOJZIE TOKOM BEreTarioOHOT
neproja (o1 Maja 10 centemMOpa 3aKJby4dHO).

[Ipema moTpakmu Ha TPXKUIITY y 003Mp 3a CETBY jAojase cieache kynrype, koje ce Mory
YBPCTUTH Y TUIOJIOCMEHY KaKO CIIC/IH:

) MeceuHa KOJIUYHUHA BOJIE (m3/ ha) Maxkc. nena
5 VceB IIpunoc i

= \Y VI VIlI VI IX o ha

TPXKUILLTY

1 Panu kpommup | 2 000 - - - - 20t 40 din/kg

" | Kynyc kacau - - 1000 | 1600 400 25t 5 din/kg
) PotkBuiie 200 - - - - 40000vez | 5din/vez

" | Mapanajs - | 1600 | 2000 - - 12t 20 din/kg
3. | Manpuka 200 800 | 1600 | 1200 | 1200 181 40 din/kg
A Kpomrmup 2 000 - - - - 20t 15 din/kg

" | Ipammak - - 400 | 1200 | 1600 12t 60 din/kg
. Kenepaba 600 | 1200 - - - 28t 20 din/kg

" | Kapguon - - 1000 | 2000 | 1500 25t 25 din/kg
6. | 3enen 1600 | 800 400 800 800 20t 60 din/kg

MuHnMaHa 3aCTYIJbEHOCT TOjeAMHUX ToJha je 1 XekTap. 3eleHr He MO)Ke OUTH BUIIE O]
2 XeKTapa, 300T orpaHuYeHe MOTYhHOCTH TUTacMaHa.

ITOCTABKA 3AJIATKA 34.

| BapujanTa
1. He3aBucHa npoMeH/bHBA:

6y

Xj — noBpHIMHA NIoJba ““I”’, y XEeKTapuMa

I =1(1) 6 — mospa

2. Ycaos HemeratusHoctu: X >0

3. Marpuna orpannyasajyhux ¢pakropa:
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a) Kanayumema 3emmuwuma
Xl(ha)+X2+X3+X4+X5+X6:10ha

6) Cucmema 3a Ha8OOWwABAIE
V mecey
2000m*/ha Xy(ha) + 200X + 200X3 + 2.000X, + 600Xs + 1600Xg < 60000 m®
VI mecey
1600m*/ha X,(ha) + 800X3 + 1200Xs + 800X < 60000 m*
VIl mecey
1000m*/ha Xy(ha) + 2000X; + 1600X5 + 400X, + 1000Xs + 400X < 60000 m*
VI mecey
1600m*/ha X1(ha) + 1200X3 + 1200X, + 2000Xs + 800Xs < 60000 m*
IX mecey
400m*/ha Xy(ha) + 1200X3 + 1600X, + 1500Xs + 800X < 60000 m*
y) Munumanne senuuune nova

Xi>1lha; Xo>1ha, Xz3>1ha; Xs=>1ha, Xs>1ha; X¢>1ha; Xg<2ha
3. @yHKIHja KPUTEPHjyMa ONITUMAJIHOCTH

Maxkcumannu yKynan npuxoo

(20 t/ha*40000 din/t+25*5000) X;(ha)+ (40000*5+12*20000) X+ (18*40000) X3 +
(20*15000+12*60000) X4+ (28 *20000+25*25000) X5+ (20*60000) Xg = Z(max)

(800000+125000)X;+(200000+240000) X5+720000X5+(300000+720000) X 4+(560000+
625000)Xs+ (1200000)Xs = Z(max)
925000 X + 440000 X+ 720000 X3 + 1020000 X, + 1185000 X5 + 1200000 Xs = Z(max)

PEHIEIHE 3AJTATKA 34.

| BapujanrTa

MAX 925000X; + 440000 X, + 720000 X3+ 1020000X4 + 1185000Xs + 1200000X¢
SUBJECT TO

X1+ Xo+ Xz+ X+ Xs+ Xg=10

2000X; + 200X, + 200X3 + 2000X4 + 600X5 + 1600Xs < 60000
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1600X; + 800X3 + 1200Xs + 800X < 60000

1000X; + 2000X; + 1600X3 + 400X, + 1000Xs + 400X < 60000
1600X; + 1200X; + 1200X,4 + 2000Xs + 800Xe < 60000

400X1+ 1200X3 + 1600X4 + 1500Xs + 800X < 60000

X1>1
Xo>1
X3>1
Xs>1
Xs>1
Xe>1
Xe<2
END

LP OPTIMUM FOUND AT STEP 6

OBJECTIVE FUNCTION VALUE

1)

0.1024500E+08

VARIABLE VALUE REDUCED COST

X1
X2
X3
X4
X5
X6

1.000000 0.000000
1.000000 0.000000
1.000000 0.000000
1.000000 0.000000
4.000000 0.000000
2.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES

2)
3)
4)
5)
6)
7)
8)
9
10)
11)
12)
13)
14)

0.000000 1185000.000000
50000.000000 0.000000
51200.000000 0.000000
50200.000000 0.000000
46400.000000 0.000000
49200.000000 0.000000

0.000000 -260000.000000

0.000000 -745000.000000

0.000000 -465000.000000
0.000000 -165000.000000
3.000000 0.000000
1.000000 0.000000
0.000000  15000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE

X1 925000.000000 260000.000000 INFINITY
X2 440000.000000 745000.000000 INFINITY
X3 720000.000000 465000.000000 INFINITY
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X4 1020000.000000 165000.000000 INFINITY
X5 1185000.000000 15000.000000 165000.000000
X6 1200000.000000 INFINITY  15000.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2 10.000000 23.200001 3.000000
3 60000.000000 INFINITY  50000.000000
4 60000.000000 INFINITY  51200.000000
5 60000.000000 INFINITY  50200.000000
6 60000.000000 INFINITY  46400.000000
7 60000.000000 INFINITY  49200.000000
8 1.000000 3.000000 1.000000
9 1.000000 3.000000 1.000000

10 1.000000 3.000000 1.000000

11 1.000000 3.000000 1.000000

12 1.000000 3.000000 INFINITY

13 1.000000 1.000000 INFINITY

14 2.000000 3.000000 1.000000

Komenrap:

OnrtuManHa CTpyKTypa CETBE y 3aJJMBHOM CHUCTEMY je cieneha:
h. Tlosee 1 (panu kpommup + KacHu Kymyc) — 1 ha
I. Tloswe 2 (poTkBHIle + mapanaj3) — 1 ha
J. Tosse 3 (mampuka) — 1 ha
k. Tlosee 4 (kpommup + rpamak) — 1 ha
|. Tloswe 5 (xenepaba + kapduon) — 4 ha
m. Tlosee 6 (3enen) — 2 ha

MaxkcumanHa BpeJHOCT POU3BO/IE y 3aIMBHOM cuctemy je 10245000 nunapa.

IIOCTABKA 3AJTATKA 34.

Il BapujanTa

1. He3aBucHa npoMeH/bHBA:

(1342

Xj — noBpuIMHA yceBa “1”, y XeKTapuma

i =1(1) 10 — yceBu

2. YcjI0B HeHEeraTUBHOCTH:

Xi=>0
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3. Marpuna orpannyasajyhux ¢pakropa:

a) Kanayumema semmuwima

Xi(ha) + X3 + X5 + Xg + Xg + X130 =10 ha
X1 = Xy; X1-X2=0
X3 =Xy X3-X4=0
Xe = Xy, Xe-X7=0
Xg = Xo; Xg-Xg=0

6) Cucmema 3a Ha80OWwABAIE

V mecey

2.000m*/ha Xy(ha) + 200X5 + 200Xs + 2.000Xs + 600Xz + 1600X10 < 60000 m*
VI mecey

1600m*/ha Xa(ha) + 800Xs + 1200Xs + 800X < 60000 m®

VIl mecey

1000m*/ha Xy(ha) + 2000X, + 1600Xs + 400X; + 1000Xg + 400X10 < 60000 m*
VI mecey

1600m*/ha Xo(ha) + 1200Xs + 1200X; + 2000Xg + 800X30 < 60000 m®

IX mecey

400m*/ha Xo(ha) + 1200Xs + 1600X; + 1500Xg + 800X;0 < 60000 m?

y) Munumanne senuuune nosa

Xi>1ha; X3>1ha, Xs>1ha; Xe>1ha, Xg>1ha; Xi;p>1ha; X;0<2ha

4, dyHKIHja KPUTEPHjyMa ONTHUMAJHOCTH .

MakcumanHy yKymaH IpUuxoJ

20t/ha*40000din/t X; + 25*5000X; + 40000*5 X3 + 12*20000 X4 + 18*40000 X5 +
20*15000 Xg+12*60000 X+ 28*20000 Xg + 25*25000 Xg+ 20*60000 X190 = Z (max)

800000din/t X1 + 125000X; + 200000 X3 + 240000 X4 + 720000 X5 +
300000 X +720000 X7 + 560000 Xg + 625000 Xo+ 1200000 X190 = Z (max)
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PEHIEILE 3ATATKA 34.
Il BapujanTa

MAX 800000X; + 125000X; + 200000X3 + 240000X, + 720000X5 +
300000X¢ +720000X7 + 560000Xg + 625000X9+ 1200000X 19
SUBJECT TO

X1+ X3+ X+ Xg+ Xg+ X9 =10

X1 - Xz =0

Xz-Xyg= 0

XG - X7 =0

Xg- Xg= 0

2000X; + 200X3 + 200X5 + 2000X¢ + 600Xg + 1600X19 < 60000
1600X,4 + 800Xs + 1200Xg + 800X10 < 60000

1000X; + 2000X4 + 1600X5 + 400X7 + 1000Xg + 400X10 < 60000
1600X; + 1200X5 + 1200X7 + 2000Xg + 800X10 < 60000

400X, + 1200X5 + 1600X7 + 1500Xg + 800X10 < 60000

X>1

X3>1

Xs5>1

Xe>1

Xg>1

X1>1

X10<2

END

LP OPTIMUM FOUND AT STEP 6
OBJECTIVE FUNCTION VALUE
1)  0.1024500E+08

VARIABLE VALUE REDUCED COST
X1 1.000000 0.000000
X2 1.000000 0.000000
X3 1.000000 0.000000
X4 1.000000 0.000000
X5 1.000000 0.000000
X6 1.000000 0.000000
X7 1.000000 0.000000
X8 4.000000 0.000000
X9 4.000000 0.000000

X10 2.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 1185000.000000
3) 0.000000 -125000.000000
4) 0.000000 -240000.000000
5) 0.000000 -720000.000000
6) 0.000000 -625000.000000
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9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

7)  50000.000000
8) 51200.000000

50200.000000

46400.000000
49200.000000

0.000000
0.000000
0.000000
0.000000
3.000000
1.000000
0.000000

0.000000
0.000000
0.000000
0.000000
0.000000
-260000.000000
-745000.000000
-465000.000000
-165000.000000
0.000000
0.000000
15000.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES

VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 800000.000000 260000.000000 INFINITY
X2 125000.000000 260000.000000 INFINITY
X3 200000.000000 745000.000000 INFINITY
X4 240000.000000 745000.000000 INFINITY
X5 720000.000000 465000.000000 INFINITY
X6 300000.000000 165000.000000 INFINITY
X7 720000.000000 165000.000000 INFINITY
X8 560000.000000 15000.000000 165000.000000
X9 625000.000000 15000.000000 165000.000000
X10 1200000.000000 INFINITY  15000.000000

RIGHTHAND SIDE RANGES

ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 10.000000 23.200001 3.000000
3 0.000000 1.000000 29.000000
4 0.000000 1.000000 25.100000
5 0.000000 1.000000 30.750000
6 0.000000 4.000000 23.200001
7 60000.000000 INFINITY  50000.000000
8 60000.000000 INFINITY  51200.000000
9 60000.000000 INFINITY  50200.000000
10 60000.000000 INFINITY  46400.000000
11 60000.000000 INFINITY  49200.000000
12 1.000000 3.000000 1.000000
13 1.000000 3.000000 1.000000
14 1.000000 3.000000 1.000000
15 1.000000 3.000000 1.000000
16 1.000000 3.000000 INFINITY
17 1.000000 1.000000 INFINITY
18 2.000000 3.000000 1.000000
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KomenTap:

OnTuMainHa CTPYKTypa CETBE y 3aJIMBHOM CHUCTEMY je cieneha:
n. Panum kpomnup + kacHu Kynyc (nosee 1) — 1 ha

Potksuiie + mapazaj3 (mosse 2) — 1 ha
[Manpuka (mosee 3) — 1 ha
Kpommwup + rparrak (mosse 4) — 1 ha
Kenepaba + kapdwuo:n (noje 5) — 4 ha

S. 3enen (mosse 6) — 2 ha
MaxkcumanaHa BpeJHOCT IPOU3BOIbE Y 3aiMBHOM cuctemy je 10245000 nunapa.

~2DTo
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3AJIATAK 35.

Jenna ¢abpuka 3a mpepany moBpha mpou3BOIM TPU BPCTE MPOU3BOJIA O] MANPUKE y JIBE
MOTOHCKE JeTUHUIIE.

MuHuMmanu JHEBHU KamauuTeT mpepajne u3Hocu 160 ToHa mampuke, a MaKCUMallHa
KOJIMYMHA KOja Moke /1a ce npepaau je 20% Beha.

3a mpoM3BOABY jJEAUHUIIE MPOW3BOJAA, MOTpeOHO je 4, 3, omHocHO 2 KQg mampuke,
PECTIEKTHBHO.

VY npBOj MOTOHCKO] jJETUHUIIM KalalMTET CBHX IMOCTpojema M3Hocu 220 pajHMX YacoBa
naeBHo. [Torpeban pan 3a jequHMIly Mpou3Boaa Pl y TOj MOToHCKOj jeauHuiid u3Hocu 20,
40 u 10 cexyHIU PECTIEKTUBHO.

Y npyroj mMOroHCKOj jeUHHIM KamanuTeT Koju u3Hocu 100 gacoBa JHEBHO Mopa OUTH Y
notnyHoctd uckopuithen. Jenunuia npousBoaa Pi mobuja ce 3a 30, 60 u 15 cexynau
PECTIEKTHBHO.

[ToctaBuTi MoOJeNn 3a ONTHUMHUpAEKE MPOU3BOJIHE CTPYKTYpE ako IOOUT MO jeAUHUIU
npou3Bojia u3Hocu 80, 100 u 120 nuHapa pecreKTUBHO.

ITOCTABKA 3AJIATKA 35.

1. He3aBucHa npoMeH/bHBA:

Xij— THEeBHA MPOM3BO/IEHA IPOM3BO/IA O MANIPUKE “I”, KOjU ce MPONU3BOAH Yy TIOTOHY “”,
y KOMajuma

i =1(1) 3 — npousBoau

j =1(1) 2 — noroncka jequnuia

2. Yciaos HeneratuBHoctu: X; >0

3. Marpuna orpanudanBajyhux ¢axkropa:

a) [{Hesux cupoguna 3a npepaoy

4 kg/kom (X11 + XlZ) + 3 (X21 + Xzz) +2 (X31 + ng) > 160000 kg Nanpuke
4 kg/kom (X11+X12) +3 (X21+X22) +2 (X31+X32) <160000*1,2 <192.000 kg MarnpuKe
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0) Kanayumema nocmpojerba 3a npepady y no2OHCKUM jeQuHuyama

| — nozon

20s/kom Xy1(kom) + 40X;; + 10X3; <220 ¢.r. * 60min/C.r. * 60s/min < 792.000 cekyHau

Il — nocon

30s/kom Xip(kom) + 60X2, + 15X3, <100 ¢.r. * 60min/C.r. * 60s/min < 360.000 cexyHu

4. ®yHKIHja KPUTEPHjyMa ONTHMATHOCTH:

Makcumanna 700UT

80 din/kom (X11+X12) + 100din/kom (Xz1+X322) + 120din/kom (X31+X3;) = Z (max)
80 din/komXj; + 80 din/kom X3, + 100X5; + 100X5, + 120X3; + 120X3, = Z (max)

PEHIEIHE 3AJTATKA 35.

MAX 80X11+ 80X1o+ 100X+ 100X + 120X31+ 120X,
SUBJECT TO

AX 1+ 4X 1o+ 3Xo1 + 3Xoo + 2X31 + 2X3, > 160000

4X 11+ 4X 10+ 3Xo1+ 33X + 2X31+ 2X3, < 192000

20X11 + 40X51 + 10X31 < 792000

30X1, + 60X, + 15X3, < 360000

END

LP OPTIMUM FOUND AT STEP 4
OBJECTIVE FUNCTION VALUE
1) 0.1152000E+08

VARIABLE VALUE REDUCED COST
X11 0.000000 160.000000
X12 0.000000 160.000000
X21 0.000000 80.000000
X22 0.000000 80.000000
X31 79200.000000 0.000000
X32 16800.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 32000.000000 0.000000

3) 0.000000 60.000000

4) 0.000000 0.000000

5) 108000.000000 0.000000
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RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE

X11  80.000000  160.000000 INFINITY

X12  80.000000  160.000000 INFINITY

X21 100.000000 80.000000 INFINITY

X22  100.000000 80.000000 INFINITY

X31 120.000000 INFINITY 0.000000

X32  120.000000 0.000000 53.333332

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 160000.000000 32000.000000 INFINITY
3 192000.000000 14400.000000 32000.000000
4 792000.000000 168000.000000 72000.000000
5 360000.000000 INFINITY 108000.000000

KomenTap:

OnTuManHo pelierne je MoKa3auo J1a ce MakcuMaliHa 100Ut y uznocy ox 11520000 nunapa
OCTBapyj€ camo MPOU3BOIKOM Tpehe BpcTe mponsBoaa manpuke. OH he ce mpou3BOAUTH y
kommunHu o1 79200 kg y mpBom morony u 16800 kg y apyrom morony.
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3AJATAK 36.

®dabpuka 3a npepany Boha mpou3BoaM ceaaM BpcTa BONHUX COKOBa M TO O OOPOBHHIIA,
jaroma, MalMHa, KynuHa, puOu3nu, jabyka W ayma. HamuTim ce mpousBoje Ha JiBE
pasnuuuTe Mpou3BOAHE JHKje. CBaka BpPCTa HAMMTKA CE MOYKE MTPOU3BECTH HA OMIIO KOjO]
ol mocrojehux nuHUja, anu je BpeMe MPOU3BOIIE pa3nuiyuto. Bpeme morpebHO 3a
npousBoawky 1 hl mojeauHux Bpcra HamMTaKa, y MallMHCKUM YacoBHMa je cienehe:

Jlunuja mpou3BOIHE
Bpcra nanutka I T
Coxk o11 6opoBHUIIE 0,4 0,3
Cok o jaroma 0,3 0,2
CoK 011 MaJIMHA 0,3 0,1
Cox oJ1 KylHHa 0,5 0,4
Cox o1 puOu3IH 0,6 0,7
Coxk o jabyka 0,4 0,5
Cox ox ayma 0,5 0,6

PacrionoxuBu KananyuteTn Iponu3BOIE Cy UCTH KO/ 00€ JIMHHje IPONU3BOIHE U H3HOCE T10
2184 mammHCckuX yacoBa. Ilnacman mojenuHuX BpcTa HanuTaka o0e30ehen je y cnenpehum

KOJIMYMHAMA:
e Cok o1 60poBHHUIIE 1010 hi
e Cok of jaroaa 2700 hl
e Coxk o ManmHa 900 hl
e CoK 0] KyniHa 850 hl
e Cok oj prbu3zu 700 hl
e Cok ox jabyka 1800 hl
e Cok o nyma 600 hl

®albpuka pacronaxe MOTpPeOHOM pagHOM cHaroM. PeoBHO cHaOneBame CHpOBHHaMa He
npefacTaB/ba HHUKakaB mpobnem. Kamamuretn mnojeauHux JwHUja Tpebda na Oyay
UCKOpHUIITNEHH Y MOTIYHOCTH. TpomkoBH | MaIMHCKOT Yaca pajaa npse JuHuje u3noce 290
JIUHapa, a Yaca Apyre JuHuje u3Hocu 260 quHapa.

[Mpom3Boamy Tpeba OpraHU30BaTH TAKO Ja KaNalWUTEeTH IOjeIUHUX MPOM3BOIHUX JIMHHjA
Oyay KopulTheHH y TOj MEpH Ja 11ej1a MPOU3BOkha TeUe Y3 MUHUMATHE YKYITHE TPOIIIKOBE.
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ITOCTABKA 3AJIATKA 36.

1. He3aBucHa npomMeH/bUBA:
Xijj — KOJIMYMHA COKa“1” IPOM3BEIEHA Ha IMHUJHU ) y XEKTOJIUTpUMA
I =1(1) 7 — cok (OopoBHHIIa, jarojia, MaJIMHA, KYIIMHA, pUOU3Ia, jabyKa, 1yHbha)
] =1(1) 2 — nunuje npousBobe (Nuuuja 1, nuHuja 2)
2. Ycaos HeneratuBHoctu: X >0
3. Marpuua orpanudaBajyhux ¢axropa:
a) Kanayumema nunuja npouzgoorse
Jlunuja 1:
0,4 m.¢./hl Xji(hl) +0,3X5; +0,3X31 + 0,5X43 + 0,6X5; + 0,4X6; + 0,7X71 <2184 m.¢.
Jlunuja 2:
0,3 m.¢./hl Xip(hl) + 0,2X5 + 0,1X3; + 0,4X42+ 0,7Xs; + 0,5X6, + 0,6X72 < 2.184 m.¢.
6) Ilwacmana
Xi1 + X312 =1010 hl
Xa1 + Xg2 = 2700 hl
Xa1+ X3z = 900 hl
Xa1 + Xg = 850 hl
Xs1 + Xs2 = 700 hl
Xe1 + Xg2 =1800 hl
X71+ X72 = 600 hl

4. ®yHKIMja KPUTEPUjyMa ONTHMAJTHOCTH

MuHMMAaTHU TPOLIKOBH NMPOU3BOIHHE

290 din/m.c¢. (O,4mé/hl Xll(hl) + 0,3X51 + 0,3X31 + 0,5X41 + 0,6X51 + 0,4X61 + 0,7X71) +
260 din/m.c. (0,3m.c¢./hl X12(h|) +0,2X5 + 0,1X3 + 0,4X4, + 0,7Xs5 + 0,5Xg, + 0,6X72) =
V(min)

116 din/m.¢. Xq1 + 87 Xy1 + 87 Xz1 + 145 X4 + 174 X1 + 116 Xg1 + 203 X771 + 78 Xqp + 52
XKoo+ 26 Xazp + 104 X4 + 182 X5 + 130 Xgo + 156 X72=V (min)

PEIIEIHE 3AJIATKA 36.
MIN116x11+87x21+87x31+145x41+174x51+116x61+203x71+78x12+52x22+26x32+104

X42+182X52+130X62+156X72
ST
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0.4x11+0.3x21+0.3x31+0.5x41+0.6x51+0.4x61+0.7x71<2184
0.3x12+0.2x22+0.1x32+0.4x42+0.7x52+0.5x62+0.6x71<2184
x11+x12=1010

X21+x22=2700

x31+x32=900

X41+x42=850

x51+x52=700

X61+x62=1800

X71+x72=600

end

LP OPTIMUM FOUND AT STEP 4
OBJECTIVE FUNCTION VALUE
1)  755180.0

VARIABLE VALUE REDUCED COST
X11 0.000000 38.000000
X21 0.000000 35.000000
X31 0.000000 61.000000
X41 0.000000 41.000000
X51  700.000000 0.000000
X61  1800.000000 0.000000
X71 0.000000 47.000000
X12  1010.000000 0.000000
X22  2700.000000 0.000000
X32  900.000000 0.000000
X42  850.000000 0.000000
X52 0.000000 8.000000
X62 0.000000 14.000000
X72  600.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  1044.000000 0.000000

3)  911.000000 0.000000

4) 0.000000 -78.000000

5) 0.000000 -52.000000

6) 0.000000 -26.000000

7) 0.000000  -104.000000

8) 0.000000  -174.000000

9) 0.000000  -116.000000

10) 0.000000  -156.000000

NO. ITERATIONS= 4
RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
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COEF INCREASE DECREASE
X11 116.000000 INFINITY 38.000000
X21  87.000000 INFINITY 35.000000
X31  87.000000 INFINITY 61.000000
X41  145.000000 INFINITY 41.000000
X51  174.000000 8.000000 INFINITY
X61 116.000000 14.000000 INFINITY
X71  203.000000 INFINITY 47.000000
X12  78.000000 38.000000 INFINITY
X22  52.000000 35.000000 INFINITY
X32  26.000000 61.000000 INFINITY
X42  104.000000 41.000000 INFINITY
X52  182.000000 INFINITY 8.000000
X62  130.000000 INFINITY 14.000000
X72  156.000000 47.000000 INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 2184.000000 INFINITY  1044.000000
3 2184.000000 INFINITY  911.000000
4 1010.000000  3036.666504  1010.000000
5 2700.000000  4555.000000  2700.000000
6 900.000000 9110.000000  900.000000
7 850.000000 2277.500000  850.000000
8 700.000000 1739.999878  700.000000
9 1800.000000 2610.000000  1800.000000
10  600.000000 INFINITY  600.000000

Komenrap:

OnrtuManHa npou3Bo/iHA CTPYKTYpa padpuke 3a mpepaay Boha Koja ce 6aBu MPOU3BOAHOM

BOhHMX COKOBa, K0ja 00e306el)yje MUHIMMaIHE TPOLIKOBe y u3Hocy o1 755180 aunapa,

HIOCTHXKE ce ceneehoM CTPYKTYpOM MPOM3BOALE:

Ha npBoj muHUjU TPOU3BOIHE:

t.

coka oJ pubuszie 700
coka of jabyke 1800.

hl u

Ha npyroj nuaMju mpon3BoamE:

coka o 6oposuutie 1010 hl,

coka o jaroae 2700 hl,

coka ox maiuae 900 hl,

coka o kynune 850 u

coka of tyma 600 hl.
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3AIATAK 37.

JKusunapcka dapma Tpeba na opranu3syje ToB muinha, ¢ TUM Jia Y TOBY Oyay 3acTymjbeHe
JIBE BpCTE: OCIN M )KYTH TOB.

®dapwma pacrnosaxke ca 1000 m? npocropa. [TorpeGan mpocTop 1o jeTHOM MUJIETY U3HOCH: 3a
6emu toB 0,15 m2, a 3a xytu ToB 0,30 m?.

VY TOoKy ronvHe W3BpIIU ce 5 TypHyca O6enor u 3 TypHyca KyTor ToBa. MUHUMaTHH 00UM
TOBa y TOKy roauae u3Hocu 6000 ToBHUX muinha.

Ha ocHOBY ncnMTHBamba TPKHUIITA U TyTOPOUYHUX YyTOBOPA, Ca MPOMETHOM MPEKOM 3aXTeBa
C€ MaKCHMaJIHa 3aCTYIJEHOCT KyTor ToBa o7 20%.

VYTpomiak xpane mo mwiety oenor toBa m3Hocu 3,5 kg, a kox xyror toBa 5,0 Kg. Llena
xpaHuBa 3a 6enu ToB je 2,80 din/kg, a 3a xytu ToB 5,80 din/kg.

[ToctaBuTH MOAEN JMHEAPHOI MpPOrpaMHUpama, ako j€ UJb MaKCUMH3UPAWkE BPETHOCTH
MPOU3BO/IHH-E TOBHUX MUIUNA.

[Ipoceuna TexuHa UCIOPYYCHUX TOBHHMX muivha w3 Oemor ToBa m3HocHu 1,5 kg, a xyror
toBa 2,0 kg. [Ipoaajue 1eHe cy ucte 3a oba ToBa u u3Hoce 20 TuHapa Mo KUjiorpamy.

IMOCTABKA 3AJIATKA 37.
1. He3aBucHa NpOMeH/bHBA:

Xj— 0poj ToBHUX muirha y TypHYCY ToBa THma ‘i

I =1(1) 2 — BpcTa ToBa (Oenu, KYTH)

2. Ycaos HeneratuBHoctu. X >0

3. Marpuua orpanudaBajyhux gaxropa:

a) Cmewmajnoe npocmopa

0,15 m*/mane X; + 0,3 m*/mue X, < 1.000 m®

0) IIhacmana

5 X1+ 3X; >6.000

y) Oonoc benoe u xnymoe mosa

3X; <£0,2(6X;+3Xy)

3X; -0,6X; -X; <0

24X, -X; <0

4., OyHKIHja KPUTEPUjyMa ONTUMATHOCTH
MakcuManHu HETO TPUXO/T

(1,5kg/mune * 20din/kg — 3,5kg/mune * 2,80din/kg) 5X;(mune) + (2 * 20 -5 * 5,80) 3X; =

Z (max)

(30-9,8) 5X; + (40 -29) 3X; = Z (max)
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101din/mune X3 + 33 din/mue X, = Z (max)

PEHIEIHE 3AJTATKA 37.

MAX 101x1+33X2
ST
0.15x1+0.3X2<1000
5x1+3x2>6000
2.4x2-x1<0

END

LP OPTIMUM FOUND AT STEP 1
OBJECTIVE FUNCTION VALUE
1) 6733333

VARIABLE VALUE REDUCED COST
X1 6666.666504 0.000000
X2 0.000000 169.000015
ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000 673.333313
3) 27333.333984 0.000000
4)  6666.666504 0.000000

NO. ITERATIONS= 1
RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 101.000000 INFINITY 84.500000
X2  33.000000  169.000000 INFINITY

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
2 1000.000000 INFINITY  820.000061
3 6000.000000 27333.333984 INFINITY
4 0.000000 INFINITY  6666.666504

Komenrap:

OnTuManHa CTPYKTypa MpPOU3BO/AIE >KMBHUHApCKe (apme, koja o0e30ehyje makcumanmHy
BpeaHOCT Tpou3BoAme oA 673333,3 auHapa, ocTBapyje ce TOBOM 6667 OGenux TOBHUX

munha.
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3AJIATAK 38.

Jenna ¢abpuka coxoBa Tpeda KymiuMa y HapeIHOM Mecelly 00aBe3HO Ja UCIIOPYYH TPH
Bpcre cokoBa: Ci, C, m C3 y xomnunnama ox 400, 200 u 500 hl, pecriektuBHo. CBaKu o
TPHU BPCTE COKOBa Mopa mpohu Kpo3 Tpu ¢aze Ipor3BOIbE, KOje Ce M3BOJIC HAa MalllMHaMa
M, M u M3 Ha kojuMa je Moryhe coxoBe npou3BecTd o TexHosoruju T1 u Ty, Y Tabenmn
cy natu Hopmatusu (hl/¢as) u Tpormikosu (din/hl).

C C Cs Kamamurer
Mamwune
T1 T2 Tl T2 Tl Tz (M.‘IaCOBa)
M; 2,5 1,2 2,5 - 2,5 5,0 3000
M, 2,5 - 1,6 2,5 5,0 0,8 4000
M; 2,5 1,6 1,2 0,5 0,6 1,2 6000
Tporkosu 2000 2400 2500 2000 3000 2800 -
HA3paje

[lorpeOHO je cacTaBUTH Monen Koju he JaTé OAroBOp Ha MNHUTAalkE KOJjU Iporpam
NPOU3BO/IHE j€ ONTHMAJaH Ca CTAHOBHUIITA MUHHUMYMa YKYITHUX TPOIIKOBA MPOU3BOJIIGE,
OJTHOCHO Ha MUTame MO KOjOj TEXHOJIOTHjU he ce MPOrU3BOINUTH TUIaHUPAHE KOJTHYHHE.

IIOCTABKA 3AJTATKA 38.

1. He3aBucHa npoMeH/bMBA:

[13EE]
|

Xijj — Mece4yHa KOJIMYMHA COKa

i= 1(1) 3 — cokoBH (Cl, Cg, Cg)

NPOM3BE/ICHA IO TEXHOJIOTHjU “]” y XEKTOIUTpUMa

j=1(1) 2 - Texnonoruje

2. Ycaos HeneratuBHocTH: Xji >0

3. Marpuna orpannyasajyhux ¢pakropa:
a) Ilhacmana

X1z + X312 =400 hl

Xa1 + X2 =200 hl

Xz1 + X32 =500 hl

0) Kanayumema npou3800HuUxX mMawiuna

1/2,5 m.¢./hl Xqa(hl) + 1/1,2X12 + 1/2,5X51 + 1/2,5X31 + 1/5X3; <3000 m.¢.

188




1/2,5 X131+ 1/1,6 X1 + 1/2,5X55 + 1/5X31 + 1/0,8X3, <4000 m.¢.
1/2,5 X101+ 1/1,6 X415 + 1/1,2X51 + 1/0,5X20 + 1/0,6X31 + 1/1,2X3> < 6000 m.¢.

4, dyHKIHja KPUTEPUjyMa ONITHMAJHOCTH:

Munumannu mpowkosu npou3eoore

2000din/hl X11(h|) + 2400X1, + 2500X5; + 2000X5, + 3000X3; + 2800X3, = V(min)

PEHIEIHE 3AJIATKA 38.

MIN 2000X 11 + 2400X 15 + 2500X51 + 2000X5, + 3000X3; + 2800X 3,
SUBJECT TO

X1 + X120 =400

Xo1 + Xop =200

Xs1 + X3 =500

0.4X11+0.83X12+ 0.4X51 + 0.4X3; + 0.2X3, <3000

0.4X11+ 0.625X51 + 0.4X 5 + 0.2X3; + 1.25X3, <4000

0.4X11+ 0.625X 12+ 0.83X51 + 2Xo0 + 1.67X3; + 0.83X3, < 6000
END

LP OPTIMUM FOUND AT STEP 2
OBJECTIVE FUNCTION VALUE
1)  2600000.

VARIABLE VALUE REDUCED COST
X11  400.000000 0.000000
X12 0.000000 400.000000
X21 0.000000 500.000000
X22  200.000000 0.000000
X31 0.000000 200.000000
X32  500.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 0.000000  -2000.000000
3) 0.000000  -2000.000000
4) 0.000000  -2800.000000
5)  2740.000000 0.000000
6) 3135.000000 0.000000
7)  5025.000000 0.000000
RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
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X11 2000.000000 400.000000 INFINITY
X12 2400.000000 INFINITY 400.000000
X21 2500.000000 INFINITY 500.000000
X22 2000.000000 500.000000 INFINITY
X31 3000.000000 INFINITY 200.000000
X32 2800.000000 200.000000 INFINITY
RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE

2  400.000000 6850.000000 400.000000

3 200.000000 2512.500000 200.000000

4 500.000000 2508.000000 500.000000

5 3000.000000 INFINITY  2740.000000

6 4000.000000 INFINITY  3135.000000

7 6000.000000 INFINITY  5025.000000

Komenrap:

OnTtuManaH mporpaM TMPOU3BOAKE BONHMX COKOBa Ca CTAHOBHMINTA MHHHMATHUX
TpomkoBa koju m3Hoce 2600000 nuHapa ce octBapyje MecedHoM mpousBoamoM 400 hl
coka npse Bpcte (C1) mo mpBoj TexHomoruju (T1), 200 hl coxa apyre Bpcte (Cz) mo Apyroj

texHoaoruju (T2) u 500 hl coka Tpehe Bpcte (C3) mo npyroj Texuonoruju (Ty).

190



3AJATAK 39.

dabpurka 3a MPOU3BOMAKY ONPEME y CTOYAPCTBY MPOM3BOIM YETUPH BPCTE ayTOMATCKUX
nojummia. [loTpaxkma 3a MojeIMHUM BpcTaMa TMOJUJINIA je€ pasauduTa. TproBadka Mpexa
MOXeE J1a TUTACUpa MECEYHO:

[Tojunmuma tuma ,,A*
[Mojununa tumna ,,b*
[Tojunmuma tumna ,,[1*
[Tojunuma tumna ,,J1

HajMame 200 koMaza,
HajBuire 200 komana,
on 200 no 400 xomana,

Y HCOIpaHUYCHHUM KOJIMYHNHamMa.

[TojenuHa oesbea MOTOHA 3a W3Paay MOJHIINIIA, TIOJ] YCIOBOM J1a ce u3pal)yje camo jenan

O]l YeTHPH THUIIa ojuiInLa, oMoryhasajy cieaehu 00UM MPOU3BOIHE:

[Tojunuma tuma
Onespeme Jeqmnnna
Mepe A b 0 il
Jlumapcko kom 5000 10000 7500 20000
BpaBapcko kom 8000 12000 4000 15000
Enexrpuaapcko kom 6000 8000 8000 10000

Kamanurern nojenuuaux norona nznoce 6000, 6000 u 4800 pagHuX 4acoBa, PECIIEKTUBHO.

[Ipema TpxunIHUM 1IeHaMa 00e30elyyje ce HeTO MPUXO0 Y H3HOCY:
200 din/kom,
800 din/kom,
400 din/kom,
500 din/kom.

° [Mojunmuna tuna ,,A*
° [Tojunwuma tumna ,,b*
° [Tojunmuma tuna ,,[1*
° [Mojunmuna tuna ,,J1*

KakBa cTpykTypa npou3Bojime (KOJIMKO KOJUX THITOBA TMOjuinia) 0be3oehyje Makcumanan

HEeTOo mpuxonu?
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ITOCTABKA 3AJIATKA 39.

1. He3aBucHa npoMeH/bHBA:

€699
|

Xj — MeceuHa IPOM3BO/Iiba AyTOMATCKHX TTOJHIIAIIA

i =1(1) 4 — Tunosu nojununa (A, b, 11, /1)

, Y KoMaauma

2. Yciaos HeneratusHoctu: X >0

3. Marpuna orpanudaBajyhux ¢axropa:

a) Kanayumema npouzeoonux odemerba

| onepeme —

6000¢.r./5000kom = 1,2 ¢.r./kom; 6000/10000 = 0,6 ¢.r./kom;
6000/7500 = 0,8 ¢.r./kom; 6000/20000 = 0,3 ¢.r./kom;

1,2 ¢.r./kom X3 + 0,6 X, + 0,8 X3+ 0,3 X4 <6000 wacosa pana

Il onemmeme —

6000¢.r./8000kom = 0,7 ¢.r./kom; 6000/12000 = 0,5 ¢.r./kom,;
6000/4000 = 1,5 ¢.r./kom; 6000/15000 = 0,4 ¢.r./kom;

0,7 ¢.r./kom X; + 0,5 Xy + 1,5 X3+ 0,4 X4 <6.000 gacoBa pana

11l onesbeme —

4800 ¢.r./6000kom = 0,8 ¢.r./kom; 4.800/6000 = 0,8 ¢.r./kom,;
4800/6000 = 0,8 ¢.r./kom; 4800/10000 = 0,48 ¢.r./kom

0,8 ¢.r./kom X; + 0,8 X, + 0,8 X3+ 0,48 X4 <4.800 vyacoBa pana

0) [lnacmana

A Tuna X1 >200 kom,
b tumna X, <300 kom,
L1 Tuma X3>200 kom, X3 <400 kom.

4. ®yHKIMja KPUTEPUjyMa ONTHMATHOCTH
MaxkcuMallHi HETO MPUXO0JT

200din/kom X;(kom) + 800din/kom X, + 400din/kom X3 + 500din/kom X, = Z (max)
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PEHIEIHE 3ATIATKA 39.

MAX 200Xz + 800X, + 400X3 + 500X,
SUBJECT TO

1.2X1+0.6X;+ 0.8X3 +0.3X, <6000
0.7X1+0.5X,+ 1.5X3+ 0.4X,4 <6000
0.8X;+0.8X,+ 0.8X3+ 0.48X, <4800
X1 >200

X, <300

X3>200

X3<400

END

LP OPTIMUM FOUND AT STEP 7
OBJECTIVE FUNCTION VALUE
1) 4786666.

VARIABLE VALUE REDUCED COST
X1  200.000000 0.000000
X2 0.000000 33.333347
X3  200.000000 0.000000
X4 9333.333008 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2)  2800.000000 0.000000
3) 1826.666626 0.000000
4) 0.000000  1041.666626
5) 0.000000  -633.333313
6)  300.000000 0.000000
7) 0.000000  -433.333344
8)  200.000000 0.000000

RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE
COEF INCREASE DECREASE
X1 200.000000  633.333313 INFINITY
X2  800.000000 33.333313 INFINITY
X3  400.000000  433.333344 INFINITY
X4 500.000000 INFINITY 19.999989

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
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2 6000.000000 INFINITY  2800.000000
3 6000.000000 INFINITY  1826.666626
4 4800.000000 2192.000000  4480.000000
5 200.000000 4000.000000  200.000000
6 300.000000 INFINITY  300.000000
7 200.000000  200.000000  200.000000
8 400.000000 INFINITY  200.000000

Komenrap:

®dabpuka 3a TPOU3BOAKBY OMPEME Yy CTOYAPCTBY Tj. MPOU3BOIKHY ayTOMATCKUX TOjHIIAIIA
OCTBapyje MaKCHUMallHM HeTo mnpuxoj on 4786666 nunapa mnpu cienehoj MeceuHoj

MIPOU3BOIHO] CTPYKTYPH:

u. mojwmia tuma A 200 komasa
V. nojununa tumna [ 200 komana u
w. mnojununa tauna J[ 9333 xomana.
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3AJATAK 40.

MunuH 3a pou3BOABKY OpaliiHa mpou3Boau Tpu Bpcte OpamHa ( T-400, T-500 1 T-800) Ha
NeT JUHUja pou3BoAke. Ha mpBoj u apyroj imHuju Moryhe je mponu3BOIMTH CBa TPU THITA
Opamna, Ha Tpehoj m yeTBpTO] MMHUjU mpousBone ce camo T-500 m T-800, a Ha meroj
muHuju camo tun T-400.

Kamanurern nuamnja u3noce 70000, 60000, 40000, 60000 u 55000 Tona. 3a mojeauHe
TUIIOBE PA3IMUUTO je Bpeme mpousBoame: T-400 = 0,4; T-500 = 0,3 u T-800 = 0,2 gaca o
1 Tonu. PacnonoxxuBu GoHA 4acoBa paja MojeJMHUX JIMHU)a U3HOCH:

- luuanje 4000 gacona,

- Il muanje 22000 gacosa,

- Il muauje 2000 gacosa,

- IV nmuauje 4000 yacoBa u

-V unuje 22000 gacosa.

VYroopene konmmumne uzHoce 70000, 50000 m 50000 ToHa, pecnektuBHO. I[loTpebHa
eHepruja 3a paa mojenuHmx JmHHja w3Hocu 0,01; 0,02; 0,03; 0,05 u 0,025 kWc/kg
PECIIEKTUBHO, a MIIMH pacrnionaxe ca 4,5 munnona kWe.

TpomkoBu npou3BoamkE 1o jenHoj Touu uznoce: 10000 Ha mpBoj, 7500 Ha apyroj, 8500 Ha
tpehoj, 8000 Ha yerBpToj 1 9000 MMHApa HA ME€TOj JIMHU]JH.

[Mponajue nene 6pamna cy: T-400 - 30000din/t, T-500 —25000din/t, T-800 — 17000din/t.

dopMysrcaT MaTeMaTuyku Mozel meroaom JIII.

IIOCTABKA 3AJTATKA 40.

1. He3aBucHa npoMeH/bHBA:

[13%4]

, IPOM3BE/ICHOT HA JIMHUjU TIPOU3BOIE | y TOHAMa

€9
1

Xijj — KonuuuHa OpalHa TUmna
i =1(1) 3 — Tun Opamna (T-400, T-500, T-800)

j=1(1) 5 — nmpousBoaHa THUHH]A

2. YciaoB HeHeraTuBHOCTH: Xjj >0

3. Marpuna orpannyasajyhux ¢pakropa:
a) Kanayumem npou3800Hux 1unuja

Xi1 + X21 + X31 <70.000 ToHa

X1z + Xo2 + X3, < 60.000 ToHa
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Xoz + X33 <40.000 t
Xog + X34 <60.000 t
X5 <55.000t

0) Kanayumemu uacosa pada paounuxa
0,4¢.r./t X11(t) + 0,3X51 + 0,2X31 <4.000 E.r.
0,4X12 + 0,3X 22+ 0,2X3, <22.000 ¢.r.
0,3X23 +0,2X33 < 12.000 C.r.

0,3X24 + 0,2X34 <4.000 ¢.1.

0,4X15 <22.000 ¢.r.

y) Yeosopene xonuuune

X1+ Xg2 + X35 =70.000 t
X1+ Xgz + X 23+ X4 =50.000 t
Xa1 + X3z + X33 + X34 =50.000 t

0) Enepeuja
10kWht (X11 (£)+Xo1+X31) + 20 (X12 +X22 +X32) + 30 (Xo3+X33) + 50 (Xoa+X3s) + 25 X5 <
4500000 kWh

4. (MdyHKIHUja KPpUTEPHjyMa ONTHMAJIHOCTH:

Maxkcumaiga 100uT

(30000din/t-10000din/t) X1;+ (25000-10000)X5;+ (17000-10000) X3; + (30000- 7500)X12
+ (25000-7500)X2, + (17000-7500)X3, + (25000-8500)X,3+ (17000-8500)X33 + (25000 -
8000)X24 + X34(17000-8000) + (20000-9000) X35 = Z (max)

20000din/tX;; + 15000din/tX,; + 7000X31 + 22500X12 + 17500X52 + 9500X3, + 16500X 23+
+8500X33 + 17000X24 + 9000X34 + 11000X35 = Z (max)

PEHIEIBE 3ATIATKA 40.

MAX 20000 X33+ 15000X5;+ 7000X3; + 22500X72 + 17500X2, + 9500X 3, +
16500X53+ 8500X33 + 17000X54 + 9000X34 + 11000 X5

SUBJECT TO

Xi1+ Xo1 + X371 < 70000

X2+ Xoo + X30 < 60000
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Xoz+ X33 < 40000

Xos + X34 < 60000

X5 < 55000

0.4X41; + 0.3X5; + 0.2X3; <4000
0.4X12+0.3X 20+ 0.2X3, < 22000
0.3X23+ 0.2X33 < 12000

0.3X54 + 0.2X34 <4000

0.4X15 <22000

X1+ X2+ X5 = 70000

Xo1 + Xoo + X3+ Xp4= 50000
X3+ Xz + X33+ X34 = 50000
10X11+10X5;+10X3; + 20X +20X20 +20X3, + 30X53+30X33 + 50X54+50X34 + 25 Xi5 <
4500000

END

LP OPTIMUM FOUND AT STEP 11
OBJECTIVE FUNCTION VALUE
1) 0.6590000E+10

VARIABLE VALUE REDUCED COST
X11 10000.000000 0.000000
X21 0.000000 312750.000000
X31 0.000000 205500.000000
X12 20000.000000 0.000000
X22 10000.000000 0.000000
X32 30000.000000 0.000000
X23 40000.000000 0.000000
X33 0.000000 0.000000
X24 0.000000  5500.000488
X34 20000.000000 0.000000
X15 40000.000000 0.000000

ROW SLACK OR SURPLUS DUAL PRICES
2) 60000.000000 0.000000
3) 0.000000  11500.000000
4) 0.000000  10500.000000
5) 40000.000000 0.000000
6) 15000.000000 0.000000
7) 0.000000 1072500.000000
8) 5000.000000 0.000000
9) 0.000000 0.000000
10) 0.000000  55000.000000
11)  6000.000000 0.000000
12) 0.000000  11000.000000
13) 0.000000  6000.000000
14) 0.000000  -2000.000000
15) 0.000000 0.000000
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RANGES IN WHICH THE BASIS IS UNCHANGED:

OBJ COEFFICIENT RANGES
VARIABLE CURRENT ALLOWABLE ALLOWABLE

COEF INCREASE DECREASE
X11 440000.000000 INFINITY 411000.000000
X21 15000.000000 312750.000000 INFINITY
X31 7000.000000 205500.000000 INFINITY
X12 22500.000000 205500.000000 10500.000000
X22 17500.000000 0.000000  5500.000000
X32 9500.000000 3666.666748 0.000000
X23 16500.000000 INFINITY 0.000000
X33 8500.000000 0.000000 INFINITY
X24 17000.000000  5500.000488 INFINITY
X34 9000.000000 INFINITY  3666.666748
X15 11000.000000 10500.000000 411000.000000

RIGHTHAND SIDE RANGES
ROW CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE
70000.000000 INFINITY  60000.000000
60000.000000  12500.000000 0.000000
40000.000000 0.000000  15000.000000
60000.000000 INFINITY  40000.000000
55000.000000 INFINITY  15000.000000
4000.000000  16000.000000 0.000000
22000.000000 INFINITY  5000.000000
12000.000000 INFINITY 0.000000
10  4000.000000 0.000000  3000.000000
11 22000.000000 INFINITY  6000.000000
12 70000.000000 0.000000  40000.000000
13 50000.000000 0.000000 10000.000000
14 50000.000000 0.000000 25000.000000
15 4500000.000000 INFINITY 0.000000

O©CoOoO~NO O W

KomenTap:

M= 3a Tpor3BOABY OpallHa ocTBapyje MakucManHy noout ox 6590000000 nunapa mpu
cieaehoj crpykrypu npousBoame: 10000 Tona Opamna tTuna T-400 Ha nMpBOj MPOU3BOIHO]
muauju, 20000 ToHa Ha apyroj auHUjU npou3Boame u 40000 TOHAa HA TETO] JUHHU]U
npousBoame, 10000 Tona Opamna trma T-500 Ha apyroj npousBogHoj muHUju 1 40000
ToHa OpamrHa Ha Tpehoj auHUjU Tpou3BoaAKe U OpamrHa Tumna T-800 30000 ToHa Ha npyroj
auHUjU ipou3Boame 1 20000 ToHa HA YETBPTOj IMHU)U TIPOU3BOIEHE.
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