3agaya 3a cmMecBaHe

3ATAYM 3A YIIPA’KHEHUSA

1. Padunepus npoussexxna Tpu Buga Oensud bl, b2 u b3 upe3 cmecBane
Ha Tpu Buaa cypos nerpou I11, I12 u I13. [IpogaxxauTe HeHn 3a Oapesr OCH3MH U
MOKYITHUTE IIEHH 3a Oapen cypoB METpoll ca nafeHu B Tabmuma 1. OT Bceku BUJ
CYpOB IETpOII paprHEPHITa MOXKe /1a 3aKynH He moBede ot S000 O6apena JHEBHO.

Tabnuna 1. Llean Ha GeH3UHUTE U CypOBUS HETPOI

IIponaxna neHa ITokynHa neHa
Bbensun CypoB nerpon
3a Gapen (%) 3a Gapen (%)
b1 70 I11 45
B2 60 112 35
B3 50 I13 25

Tpute Buga O€H3MH ce pa3iardaBaT 0 OKTAaHOBO YHCIIO M ChIbpPXKAaHUE HA CS-
pa. CypoBHST TIETpOJI, CMECBaH 3a IojlyyaBaHeTo Ha OeH3uH b1, TpsOBa ga nma
cpenHo okTaHoBO ymcio noHe 10 u ga cpabpika He moseue oT 1% csapa. Cypo-
BUAT METPOJI, CMECBAH 3a MONydaBaHeTo Ha OeH3wH b2, TpsOBa ma mma cpemHo
OKTaHOBO YHCJIO TIOHE § U J1a ChABPKa He moBeue oT 2% csapa. CypoBHAT METPOI,
CMECBaH 3a Mory4JaBaHeTo Ha O6eH3uH b3, TpsaOBa ma uMa cpeHO OKTaHOBO YHCIIO
moHe 6 U Ja chAbpka He moBeue oT 1% csapa. OKTaHOBOTO YKCIO U ChIBpPKa-
HUETO Ha cspa BHB BCEKH OT TPUTE BUA CYpPOB METPOJ € MaJCHO B Tabmwuma 2.
IMTonyuaBaneTo Ha equH Oapen OCH3WH OT eMUH Oapen CypoB MeTpon cTpysa $4 u
paduHEepHsITa MOXKE J1a Tpou3Bekaa He noBede oT 14 000 bapena GeH3UH JHEBHO.

Ta6J'II/IL[a 2. OKTaHOBH YHCIIa K CBhABPIKAaHUE Ha CApa 3a CypOBUs NETPOJI

Cypos nerpon | OxranoBo uncio | Ceabpikanue Ha csapa (%)
11 12 0,5
112 6 2,0
I3 8 3,0

[MocTossHHNTE KIMEHTH Ha padHHEpUATa e HYXKIAAT OT CICAHUTE KOJMdec-
1tBa OcH3uH: b1 —3000 Gapema maeBHO, b2 — 2000 6apema maeBHO, b3 — 1000
Oapena queBHO. KommaHusTa cunTa 3a CBOE 3abIDKEHHUE Jla IOCPEIHE TOBA ThP-
ceHe. 3a J1a TIOBHIIM THPCEHETO HAa CBOMTE MPOAYKTH, paduHEpUATa pa3duTa H
Ha pekinaMa. Bceku momap, xapueH JHEBHO 3a pekiiamMa Ha JaJicH Bl OSH3WH,
MIOBUIIIABAa THEBHOTO ThpceHE Ha To3W BUA OeH3uH ¢ 10 Gapenma. Hampumep axo
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padunepusTa peuin ga xapuu gHeBHo $20 3a pexiama Ha b2, TO 1HEBHOTO THP-
ceHe Ha O6eH3uH b2 mie Hapacthe ¢ 20 X 10 = 200 6apena.
Ja ce dopmynmupa u permu TMHEHHA ONTHUMH3AIIMOHHA 3a/1a4a, ¢ KOSITO padu-
HEepUsTa 1a MaKCUMU3UPa JHEBHATA CH Mevanoa (meyanda = mpuxoiu — pa3Xojiu).
2. ®upma Metanko xejae Jla MPOU3BEJE HOBa CIUIAaB, KOSTO Jia ChAbpiKa
40% xanaii, 35% 1muHK U 25% onoBo. 3a menTa TS pas3nojara c meT CIUIaBy,
YUUTO CBOKMCTBA ca IMOKa3aHW B Ta0muIa 3.

Ta6Jmua 3. HpOHeHTHO CbAbpKaHUE HAa METAJIU B CILUIaBUTE

CmuiaB
% 1 {23415
Kanait 60 | 25|45 20 | 50
Huak 10 | 15| 45| 50 | 40
OnoBo 30 | 60 | 10 | 30 | 10
Hena (m/kg) | 22 | 20 | 25 | 24 | 27

Ja ce ¢opmynupa u penru JIMHeHa ONTHMHU3allMOHHA 33ja4a, C YHATO I10-
Mot MeTanko J1a mpou3Bee HOBaTa CIUIaB HA MUHUMAJHA IieHa. Pe3ynrarst ga
Ce 3aKpBINIU JI0 TPaM.

OTIrOoBOPHU U PELIEHUA

1. Padunepusta TpsOBa Aa peid ABe HElla: IbPBO, KOJIKO Mapy Ja MoXap4u
3a pekjlaMa Ha BCEKU BHJ OCH3WMH, W BTOpPO, KaK J]a CMEeCBa BCEKU BHJl OCH3UH
OT HAJIMYHWUTE TPU BUA cypoB merpos. Hampumep padunepusita TpsOBa na pe-
mu KakBo konmdecTBo oT 111 TpsOBa nma m3mon3Ba 3a MpoW3BOACTBOTO Ha bBl.
3aroBa ompejensMe NPOMEHIIMBUTE Ha 3ajadaTa Taka: a; = JOJNapy 3a pekjama
Ha OeH3uH j nHeBHO (j = 1, 2, 3), x;; = Gapenu cypoB NETpoJ i, H3MOI3BaH 32
MIPOU3BOACTBOTO Ha O6eH3uH j mHeBHO (I = 1, 2, 3; j = 1, 2, 3). Hampumep xp; €
KOJIM4UeCcTBOTO Gapesu ot I12, u3mon3Banu 3a mpous3BoACTBOTO Ha B1 mHEBHO.

Te3u npoMEHIMBH ca JOCTaThYHHU 3a OINpPE/CIIsIHE Ha IeneBaTa (QYHKUIUS U
OTpaHMWYCHUATA, HO TIPEAN J]a HAIPaBUM TOBa Jia OTOENIEeXKHM, Y€ ONpeAeITHETO
Ha MPOMCHJIMBUTE 03HAYaBa, Ue

X11 + x12 + x13 = O6apenu I11, u3mon3Banu JHEBHO
(1) X21 + X2 + xp3 = Oapenu 12, n3non3Banu THEBHO

X31 + X33 + x33 = OGapenu 13, u3non3Banu THEBHO
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X11 + X21 + x3; = Gapenu B1, npousBexnanu JHEBHO
2) X12 + X7 + x3p = OGapenu b2, mpou3BexXIaHU THEBHO

X13 + Xx23 + x33 = Oapenu b3, mpousBexxgaHu THEBHO.

[Ipon3BOACTBEHUAT TpoOIIEC, KOWTO € ONMHCaH, Ce pa3BWBa B PAMKHTE Ha EIUH
IleH. 3aToBa KOJMYECTBOTO Ha Mpou3BeneHus OcH3uH j (j = 1, 2, 3) Bceku aeH
TpsiOBa a ObJe paBeH HA JHEBHOTO ThPCEHE. AKO NIPOM3BEACHHUAT OCH3WH € B
MO-TOJIIMO KOJIMYECTBO, IlIe ObJaT HAallpaBeHW HEHY)KHU Pa3XOld 3a 3aKyIlyBaHe
Ha CypOB IETPOJ U 3a MPOU3BOJACTBO. AKO I'bK MPOU3BENCHUIT OCH3HUH € B I10-
MAaJIKO KOJIMYECTBO, HsIMa Ja OBbAaT 3a/I0BOJICHN HYXKIUTE Ha KIIMEHTHUTE WJIH IIe
ObJaT HalpaBEeHU M3IUIITHU PAa3XOIH 3a peKiIama.

Cera Beue MOXXEM Jla OTIpeNeNM IiejeBata (DyHKIHS M OTpaHWYEHHUATA Ha
3amavara. Jla 3anounem c nenesara ¢pyHkius. OT (2) JHEBHUTE NPUXOIH OT MPO-
naxkOara Ha OSH3WH ca paBHU Ha

70(X11 + X1 + X31) + 60(X12 + X + X32) + 50(X13 + X3 + X33).
Ot (1) nHeBHUTE pa3xonu 3a 3aKyNyBaHE Ha CypOB IIETPOJ ca PaBHU Ha
45()611 + X1 + X13) + 35()621 + Xxpp + X23) + 25(X31 + X32 + X33).

OcBeH TOBa AHCBHHUTE Pa3XxOId 3a pPeKiama ca da; + dp + a3, a THEBHUTE MPO-
M3BOACTBCHH pazxomu ca 4(xy; + X1 + X13 + Xo1 + X220 + Xp3 + X317 + X320 + X33).
Torasa

JH. meyan6a = AH. NPUXOAU OT MpofakdaTa Ha OEH3UH
— JIH. pa3xoJy 3a 3aKyIllyBaHe Ha CYpOB IETPOI
— JH. Pa3XoJM 3a peKiaMa — JH. Pa3XoIu 3a MPOU3BOICTBO
= (70 -45 - 4)x; + (60 — 45 —4)x1p + (50 — 45 — 4)x13
+ (70 =35 = 4)x21 + (60 — 35 = 4)x20 + (50 — 35 — 4)x23
+ (70 =25 = 4)x31 + (60 = 25 = 4)x32 + (50 — 25 — 4)x33

—da)—daz—as
U

(3) maxz =21xy; + 11x2 + X13 + 31xy; +21x00 + 11)(23
+41x31 + 3lx3p +21x33 —a; —ap — as.

o ce oTHacs 1o orpaHUYeHUsATa, 3a0ena3Bame, 4e TpAOBa Ja ObAaT yIoB-
JIETBOPEHU cieqHuTe 13 OorpaHnyeHus:
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Orpanuuenue 1 J[HeBHOTO pou3BoacTBO Ha b1 TpsOBa 1a Ob1e paBHO HA JHEB-
HOTO TBPCEHE.

Orpanuuenue 2 J[HeBHOTO mpou3BoAcTBO Ha b2 TpsOBa 1a 6b1e paBHO HA JHEB-
HOTO THpPCEHE.

Orpanunuyenue 3 J[HeBHOTO mpou3BoacTBO Ha b3 TpsOBa xa Ob1e paBHO HA JHEB-
HOTO TBHPCEHE.

Orpannyenne 4 Maxcumym 5000 6apena 11 morar na ObaaT 3aKyrneHH JTHEBHO.
Orpanuuyenue 5 Makcumym 5000 6apena [12 morat ma Ob1aT 3aKyIeHH THEBHO.
Orpanuyenne 6 Maxcumym 5000 6apena [13 morar ga 6pAaT 3aKyTIeHH THEBHO.

Orpanuyenue 7 Ilopann orpaHnYeHns KamanuTeT Ha paduHEpUATa MaKCUMYM
14 000 Gaperna OeH3uH Morar J1a ObIaT MPOU3BEACHU JTHEBHO.

Orpannyenne 8 CMeceHHUAT CypOB METPOI 3a Mpou3BoacTBoTO Ha b1 TpsdBa na
UMa CpelHO OKTaHOBO yucio 10.

Orpannuenne 9 CMeCEHHAT CypOB ITETPOJI 3a MMPOU3BOACTBOTO Ha b2 TpsOBa ga
UMa CPEIHO OKTAaHOBO YUCIO 8.

Orpanunyenne 10 CmeceHuar cypoB MeTpon 3a MpOU3BOACTBOTO Ha b3 Tpsabdsa
Jla IMa CPEIHO OKTaHOBO YHCIIO 6.

Orpannyenne 11 CMeceHHAT CypoB IETPOJI 3a MPOU3BOACTBOTO Ha b1 TpsaOBa
Ja ChIbpxKa MakcuMyM 1% cspa.

Orpanuyenue 12 CmeceHHAT CypoB IETPON 32 MPOU3BOACTBOTO Ha b2 TpsabOsa
Jla chabpKa MakcuMyM 2% cspa.

Orpannyenne 13 CMeceHUAT CypoB METPON 3a MPOM3BOACTBOTO Ha B3 TpsoBa
Jla chAabpKa MakcumMyM 1% cspa.

3a ma u3pa3uM orpaHWdeHre | 4pe3 MPOMEHINBUTE, /1a OTOENEKHUM, de
Hu. Tepcene Ha b1 = 3000 + TbpceneTo Ha b1, noponeHo ot pekiama.

Bropoto crbupaemo B ropHaTta cyma e paBao Ha 10a;. CrnemoBaTenHO THEBHOTO
Tepcere Ha b1 e 3000 + 10a;. Cera Bede orpanudcHue 1 Moxke 1a ObJie 3alMHCaHO
Karo

X11 + X21 + X31 = 3000 + 10ay,
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KOETO Ce CBeXJa /10

4) Xx11 + x21 + x31 — 10a; = 3000.
[o aHanoruueH HaYMH OrpaHUUYCHUE 2 ©

%) X12 + X200 + x3p — 10a, = 2000,
a orpaHuyeHue 3 e

(6) X13 + x23 + x33 — 10az = 1000.

Ot (1) orpannyenus 4, 5 u 6 ce CBEXaAT 110

(7 X11 + x12 + x13 < 5000,
(8) X21 + Xx20 + x23 < 5000,
9) x31 + x32 + x33 < 5000.

Tbi KaTo OOMIOTO KOJIWYECTBO HA MPOU3BEACHHs OCH3HMH € PaBHO Ha

Bl + B2 + B3 = (x11 + x21 + x31) + (x12 + X220 + x32) + (X13 + X23 + X33),
orpaHuyeHue 7 crasa
(10) X11 + Xo1 + X371 + X12 + X022 + X30 + X13 + X23 + X33 < 14 000.

3a ma m3pasuMm orpanmdeHUs 8—10, TpsaOBa ma ompemerarM CPETHOTO OKTaHOBO
YICIIO HAa CMECTa OT pa3iMyHHU BHIOBE CypOB METpoi. 3a IenTa Mpearnoaarame,
Ye OKTAaHOBUTE YHMCIIAa HAa PA3INYHATE BHIOBE CypOB METPOJI CE€ CMECBAT JIMHEWHO.
Hanpumep npu cmMecBaneTo Ha jBa Oapena [11, Tpu O6apena [12 u equn 6apen 13
CPEIHOTO OKTAaHOBO YMCJIO Ha Ta3u cMec TpsOBa ga Obre

OO0 OKTAaHOBO YHCIIO HA CMECTa B 12-2+6-3+8-1 B 50 1

Bpoit Ha GapenuTe B cMecTTa 2+3+1 6
Karo 0600mmm, MoXeM Jja u3pa3uM OrpaHuyueHUE § upes

OO6mmo okranoBo uncno B b1 12xy; + 6x21 + 8x31 > 10

b1 B cmecTa X11 + X21 + Xx31

Tbi KaTo MOTYYEHOTO OrpaHUUYCHHE HE € JIMHEeHHO, MpeoOdpa3zyBaMe To B JIMHEH-
HO, KaTO YMHOXUM JIBET€ CTPaHU Ha HEPABEHCTBOTO ChC 3HAMEHATEJS Ha JIsiBaTa
crpana. IlonyyaBame ciaeIHOTO HEPABEHCTBO

12x11 + 6x21 + 8x31 = 10(x11 + x21 + X31),
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KOCTO MOXKE 1a CE€ HalmuIC Kato
(11) X11 — 2x31 — x31 = 0.

AHanornyHo orpaHuyeHne 9 gasa

12)612 + 6XZ2 + 8X32 > 8

X12 + X22 + X32

YMHOXaBalKM JIBETE CTPaHU HA TOBAa HEPABEHCTBO C X2 + X22 + X32 U OMPOCTS-
BalKH, TOJTy4yaBaMe

(12) 2x12 — x32 2 0.

Tl KaTo BCEKH BHUJI CYpOB METPOJI UMa OKTAHOBO YHUCIO 6 MM MO-BUCOKO, KaK-
BUTO Y KOJIMYECTBA OT PAa3TUYHUTE BHIOBE CYpOB METPOI 1a CMECUM, TOTyUESHHS
B3 e uma cpeaHo okraHoBo yucio noxe 6. ToBa o3HauaBa, ye MPOU3BOIHU CTON-
HOCTH Ha HEOTPHUIATEIHUTE MPOMEHJIMBHU Ie YIOBIETBOPsSBAT orpanudeHue 10.
3a ma mpoBepuM TOBa, MOXKEM J1a MIPEACTaBUM OrpaHndeHue 10 mo oOmuaiHus

Ha4YMH 2 6 3
X13 + 0Xx23 + oX
13 23 33 > 6.

X13 + X23 + X33

Crnen yMHOXaBaHE Ha JBETE CTPAHU HA HEPABEHCTBOTO C X3 + X3 + X33 U OMPOC-
TsSBaHE TIOTy4YaBamMe

(13) 3x13 + x33 > 0.

Twit kato x13 > 0 u x33 > 0, To (13) aBTOMaTHYHO IIe OBJIe U3MBIHECHO U CIIEH0-
BaTeJHO He TpsOBa Ja Obje BKIrOUeHO B Mojeia. Orpanuuenue karo (13), koero
€ CIIEACTBHE OT JAPYTH OTPAaHWYCHUSA B MOJCINA, CC HApHUa u3IuiHo U HEe TPIOBa
na Objie BKIFOYEHO BB (DOPMYIIMPOBKATA.

Orpannyenue 11 Moxe na Ob1e HaITUCaHO KaTo

OO0II0 KOTMYECTBO csipa B cMecTa 3a bl

<0,0I.

Bpoit Ha GapenuTe B cMecTa 3a bl

W3non3Baiiku IpOLEHTUTE CSIpa BbB BCEKH BUJ CYpOB METPOI, BUXKIAME, Ue

060 xon. csipa B b1 = cspa B 111, m3nonssan 3a b1
+ cspa B 112, uznon3eax 3a b1
+ csapa B 113, m3non3san 3a b1
= 0,005x11 + 0,02x21 + 0,03x31.
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Cera Beue orpanmuenue 11 Moxe nma OblIe 3amrcaHo KaTo

0,005x11 + 0,02x27 + 0,03x3;
X11 + X21 + X31

<0,01.

OTHOBO MOMy4YaBaMe HEIMHEWHO OrpaHUYEHHE, KOETO JHUHeapu3upame 1mo oou-
JaWHUA HauYuH

(14) —0,005x11 + 0,01x2; + 0,02x31 < 0.

AHanornyHo orpanuyenue 12 e

0,005x12 + 0,02x95 + 0,03)632

< 0,02,
X12 + X2 + X3
KOETO € €KBUBAJICHTHO Ha
(15) —0,015x12 + 0,01x3, < 0.
Haxpast orpannuenue 13 e eKkBUBaJeHTHO Ha
0,005)(13 + 0,02)623 + 0,03)(33 <001,
X13 + x23 + X33
OTKBJIETO
(16) —0,005x13 + 0,01x23 + 0,02x33 < 0.

Komb6unmnpaiiku (3)—(16), kato M3KIIOYMM W3IHITHOTO orpanndenue (13), u mo-
OaBAiKM €CTECTBEHUTE orpanudenus x;; > 0, a; > 0, i, j = 1, 2, 3, monyuaBame
HeoOXoJuMaTa JUHEHHA ONTHMHU3allMOHHA 3a]1a4a.

Hamepenoto oT Solver onTuMaiHO pEIICHUE €:

7 = 287750,
x11 = 2088,89, x1p =2111,11, x13 = 800,
xp1 = 777,78, Xy = 422222, X3 =0,
x31 = 133,33, x30 = 3166,67, x33 = 200,
a; =0, a = 750, a3 =0.

Karo ce npemiena cnpaBkara Sensitivity Report, ce Buxkaa, 4e OTHOCH-
TeJlHaTa OIleHKa Ha MIPOMEHJIMBATa X»3 € paBHA Ha Hyla. 3aToBa 3ajadyara UMa u
JIPYyro ONTUMAJIHO PELICHUE:

z = 287750,
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x11 = 222222, x1p = 2111,11, x13 = 666,67,
Xp1 = 444,44, Xpp = 422222, X3 = 333,34,
x31 = 333,33, x3 = 3166,67, x33 =0,
a; =0, ar = 750, az = 0.

Criope1 BTOpOTO ONTHMATHO PelieHUE paduHepusaTa TpsOBa a MPOU3BEIe:

® xi1 +x21 +x31 = 3000 6apena b1, karto cmeca 2222,22 Gapena 11, 444,44
bapena I12 u 333,33 Gapena I13;

® x12+xp2+x3 = 9500 6apena b2, karo cmecsa 2111,11 6apena I11, 4222,22
bapena I12 u 3166,67 6apena I13;

® X3+ xp3 +x33 = 1000 6apena B3, karo cmecBa 666,67 6apena I11 u 333,34
Gapena I12.

Padunepusara tpsOBa ga moxapum u $750 3a peknama Ha B2 u meuanbara u e
obae $287 750.

Bwrnpeku ue b1 ce sBsBa Haii-10X01€H, paQuHEpHATa CTUMYIIHpPA (Upe3 peK-
nmama) Thpcenero Ha b2, a me Ha bl. [lpuunnara 3a ToBa e, 4e IpHU AaICHOTO
KadecTBO (TI0 OTHOIIIEHHE Ha OKTAaHOBOTO YWCIIO W ChABPKAHUETO Ha cspa) Ha
HaJIMYHMS CYpOB METPOJI € TpyAHo 1a Opae npoussexaad bl. CinenosarenHo pa-
(uHepusATAa IIIe TIeYeNr MOBeYe OT MO-TOISIMO MPOU3BOACTBO Ha b2, OTKOIKOTO OT
MIPOU3BOACTBOTO HA AOIIBIHUTEIHO KOIUYECTBO OT b1.




