Mamemamuxa Volume 65, Mathematics
U uHGopmamuxa Number 1, 2022 and Informatics

FEducational Issues

https://doi.org/10.53656/math2022-1-8-dvu Bwnpocu na npenoz)aeal—temo

JABYITAPAMETPUYHA 3AJAYA 3A OIITUMAJIHO
PA3SITPEAEJIEHUE HA PECYPCHU

IIpod¢. a-p Pocen Huxomnaes, noun. 1-p Tanka Muiakosa
Hronomuuecku ynueepcumem — Bapua

Pe3rome. Metomure Ha JIMHEHHOTO ONTHMHpaHE ca J0Ope M3BECTHH B
JauTeparypara W TpaKTHKara KaTo €AHH OT Hal-e(eKTMBHUTE METOIH 3a
ONTHMU3UpPAaHE HAa WMKOHOMHYECKH SBJICHUS M mpouecH. JIunelnure mopenu
C JeTepMUHHMpaHU KoeUIMEeHTH ca 3aJbJ00YEeHO H3CJEBAHM, HO BCE OIle
UMa HACOKH, B KOMTO MOrar ja ObJar J0pa3BUTH W3CIIEABAHMATA, CBBP3aHU C
napaMeTpUYHUTE JIMHEHHN ONTHMH3AaLMOHHN MOZIeU. B HacTosmoTO M3CneaBane
ce U3NOJI3BAa TpaUUHMAT METOA 3a pellaBaHe Ha JABY(aKTOpHA JIMHEIHA
ONTHMHM3AIIMOHHA 3a/1a4a, 3a JIa CE HAlpaBM aHAIN3 Ha PEIICHHETO Ha 3ajada 3a
ONTHMAJIHO PA3NpEACICHUE Ha PECypCH NpH HAIMYUETO HA JIBa IapaMeThpa B
Koe(UIMEHTUTE TIPe]] HEU3BECTHUTE B €IHO OT OrPaHHMYUTEIIHUTE YCIOBUSI.

Kniouosu oymu: mapamMeTpuyHO ONTUMHpPAHE; IpaMYeH METOJ

B mpakTrkara chIecTBYBaT MHOKECTBO 3aJ1auH, YUATO (hOpMaTU3aIHs CE OCh-
[IECTBSIBA C JIMHEEH ONTUMM3AIMOHEH Mojeia. B oOmacTra Ha MKOHOMHUKATa ca
W3BECTHU pEMIla OAO0OHH 3aJa4M, KaTo 3ajia4ya 3a ONTUMAJIHU CMECH, 3aj1a4a 3a
pasmpe/eliecHue Ha pecypcH, TPAHCIIOPTHA 3ajjadya, 3aja4a 3a Ha3HAuCHUITa U JIp.
B nuteparypara te3u Mojienu ca 3abJI00USHO U3CICIBAHU B KITACUYESCKUS CH BH/T
Y CBIIECTBYBAT METO/IH 32 TSXHOTO PelllaBaHe, KAKTO aHATUTHYHH, TaKa U YUCIICHU
(Atanasov et al. 2010; Atanasov et al. 2014; Atanasov &Milkova 2011; Bonev et al.
1989; Vil‘yams 1976; Goncharenko et al. 2013).

HepnocrarbyHo 3a1bI00YCHO ca 3aCTHIICHU 3aJa4KTe, P KOUTO YacT OT W3-
XOJITHUTE JJAHHHM HE ca JICTEPMUHUPAHU, a ca MoJ| opMara Ha rmapamerpH, u3Me-
HSIIM CE€ B OINpPEICIICHN UHTepBAIHU. B pennia yueOHUIIM U yueOHH MOCOOus ce
MPaBSIT U3CJCIBAHUS 3a CIy4yauTe, B KOUTO WIA CaMO KOC(PUIIMEHTUTE B IEJIeBa-
Ta QYHKIUS, WIA CAMO JICCHUTE CTPAHU B OIPAHUYUTEIIHUTE YCIOBHS 3aBUCAT OT
€JIMH TIapaMeThp.

B npenuniau cBoM pa3pabOTKU aBTOPUTE HA CTATHSITA aHAIM3HUPAT 33]1a4u, IPU
KOWTO MMa HAJIMYHE HA €JUH MapaMeThp B KOSUIIUCHTUTE TIPE]] HEU3BECTHUTE B
OTPAaHUYUTEITHUTE YCJIOBUS, KAKTO U TAKHBA C IMapaMeThp B KOSHUIIMESHTHUTE IIPE]T
HEU3BECTHUTE KAKTO B OTPAHUUUTEIIHUTE YCIIOBUS, TaKa U B KOS(UITUCHTUTE B IIe-
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neBata pynkuus. OT mpakTHYecKa IieHa TOUYKa, OT 3HAYCHUE Ca ChILO CIy4auTe,
KOTraTo mapaMeTpUYHOTO M3MEHEHHE Ha KOe(DUIIMEHTUTE € He3aBUCUMO, T.€. BCEKU
Koe(DUIIMEHT 3aBUCH OT pa3iniyeH MmapaMeThbp.

LlenrTa, koeTo cu MOCTaBAT aBTOPUTE B HACTOALIOTO U3CIE/IBaHE, €, KaTo ce Io-
30BaBaT Ha TpadUYHMS METOJ 3a pellaBaHe Ha ABY(QaKTOpHA JIMHEHHA ONTUMH3a-
LMOHHA 3aJa4a, J1a HalpaBsIT aHaJIU3 IPH HAJIMYMETO Ha JIBa MapaMeThpa B Koe(u-
LIMEHTHUTE NPe]] HEN3BECTHUTE B €JHO OT OTPAaHUYUTEITHUTE YCIOBHUS.

[IpencraBenara B crarusiTa METOAMKA 3a rpaduyHO pelaBaHe Ha JABYy(aKTOpHA
3aJa4a C /iBa apaMeTbpa B €HO OT OTPaHUYUTEITHUTE YCIOBHS MOXKeE Ja C€ MPHIIO-
KM 32 BCsika ABY(aKTOpHA 3a/ada Ha JIMHEHHOTO onTHMHpaHe. M3cnenBanusita Ha
aBTOpHTE B HacTosIIIaTa pa3padoTKa Iie ObaaT HalpaBeHH Ha Oa3ara Ha 3a1avara 3a
ONITUMAJIHO paslpeiesieHne Ha pecypct. PasrieskaaMe KOHKpEeTeH puMep, 3a KOUTO
ce IpaBy IbJIEH aHAJIN3 Ha Bb3MOKHOCTHUTE 32 ONTUMAJIHO PELIEHHE B 3aBUCUMOCT
OT U3MEHEHHE CTOWHOCTUTE Ha NTapaMeTPUTE B KOHKPETHHU 3aTBOPEHN MHTEPBAIIN.

MaremaTiuecKusIT MOJIET Ha 3a/1a4a UMa CIICTHHS BUJL:

max : Z =5x, +4x,

[: x,+5x,<35
L: 3x,+2x,<27
L: 3x+x,<24
[,: gx +&x,<7T2
l;: x,20

ly: x,20

g 'e [8; 24], ¢, €[9; 36]

Jlonycrtumoro MuoxkectBo K , onpeneneno or npasure [, L, L, [;n [, e
roka3aHo Ha ¢ur. 1.

x> A

——t
A(07)

»
>

0(0:0) DEO\NL  x
®urypa 1. JfonyctumoTo MHOXKECTBO K , ONIpENIENICHO OT IPaBUTE ll , 12 , l3 , l5
u g
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ToBa e rpanmmara u BbTpemHocTTa Ha netobrbaauka OABCD | xwaero
LNOx,={4}, [N, ={B}, [, ", ={C} n [;"Ox, ={D}. Karo cpasaum
Z(A), Z(B), Z(C) u Z(D), ycranosssame, ue B MHOKeCTBOTO K OT dur. 1.

maxZ =Z(B)=Z7Z(5; 6)=49.

72 72
Ocgen toBa [,NOx,=T| —;0| u [,nOx,=T,| 0; — | u Tsii karo
& &
72 72
& €[8;24], o —€[3; 9], a ¢, €[9; 36], crenosaremo — €[2; 8]. Mpex-
1 &

BHJ TOBa, 4 & U &, Ca HE3aBHUCHMH MapaMETPH, MOJOKECHUETO Ha TOUKa I, He
3aBHCH OT MOJIOKEHUETO HA TOUKA 1, .

Bb3moxkHuTE TIONOKEHUs Ha Toukute 1, u T, ca nokasanu Ha ur. 2 u oTCEU-
kute 1} T, 3ambaBar u3Lsu1o 3aMIpHXOBAHMS YETUPUBIBIIHHUK, & Bb3MOXKHUTE TOUKH
(&,,€,) cauzobpaszenn Ha dur. 3a.

X, A

(08)

e

(0;2)

V'Y >

G0 1, (90 X

®urypa 2. Bp3MOKHH noNokenus Ha Toukure 7, u T,

E A
3617777

®urypa 3a. Bpamoxuu nonoxkenus Ha toukure (&,,&,).
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Llle pasmiename npeceannte Touku Ha [, ¢ npasure [, [, u [, xouro me 03-
Haunm ceotBetHo ¢ B, Pou P,

X +5x5,=35  x =35-5x, 72356, 3562360 _

X |

= = ,
ex +ex, =72 356 =5ex,+¢&,x,=T72 &, =3¢
. 3[3552 ~360 72-35¢, ]

b
& -5, & -5¢

&, =3¢

Axo Ha ¢ur. 3a mocrtponm mpasara &, = 5&,, Ce BIKIA, Y€ 3a JOIyCTHMUTE
Toukn (&,&,) BuHaru &, #5¢&,, 1.e. npasara 1, T, He e Bb3MOKHO J1a € ycriopes-
Ha Ha npasara [, . Hewo noseue, unaru €, —5¢&, <0.

ro 27-3x,
3x,+2x,=27 D) 144-27¢, S4e,-432
= =X = , X, = =
X +6x,=T2 6x 45, 27-3x, 7 2¢, -3¢, 26, -3¢,
[144—2752 54, —432)
26, -3¢, 2¢ -3¢,

=P

2

Jla pasmiesame 3HaMeHarens Ha KoopauHartute Ha Toukara F,. IlpaBara

&, 2581 npecuya JIOMyCTUMOTO MHOXecTBO 3a (&), &,) B orceukara MN

(ur. 36), kpaETO M(z—;, 9) u N(24; 16).

»
>

8 27112 24 &

®urypa 36. Jlonyctumo MHOXKeCTBO 3a (&), &,) B orceukara MN
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Axo (g, &)eMN ,10 T T, ||, . Axo (&, &,) ca B 3aIPUXOBaHUS TPUBIBI-
HUK Ha Qur. 36, 3HAMEHATENAT B KOOPJUHATHTE Ha Touka F, € monokurene, a B
OCTaHaJaTa 9acT OT IPABOBIBIHUKA € OTPUIATENIEH.

3x+tx,=24 x, =24-3x, 72-24¢, 24¢,-216
P = > = )Xy = =
extex, =12 gx +24e,-3e,x =72 & -3¢,

& -3¢,

72-24¢, 24¢ -216
§-3¢,  &-3¢,

> P

AKoO oCTpOHM IIpaBara &, = 381 , OT ¢ur. 3a ce BUXKJa, Y€ T HIMA 00N TOU-

KH C JIOIyCTUMOTO MHOKECTBO 32 (&, €,) u Bunaru & —3¢, <0.
Ipexncrou na npoBepuM pasmosnoxkenuero Ha toukure 1, T,, B, P, u P, mo
rpaHuIiaTa Ha JOIyCTHMOTO MHOKeCcTBO K ot ¢ur. 1.

) T eOD < LEPTIN £2>9 =g €[9;24], T eK .

¢
2. T,e04 < LEPTIN 5227—2 2826[7_2936} T,eK.
& 7 7
3. PléAB < 0<x, <x;, & OSMSS =
‘ &, —5¢
356, -360<0 g <2
35¢,-360>5¢, —25 < ! '
& =% & 6, +5¢ 272

Crie10BaTeNHO 32 BCUYKHM TOYKH OT 3aIPUXOBAHMs MPABOBIBIHUK HA (UL 3B
72
B eK . te ¢ €[8 24], ¢, €|:9, =
7

£ A
367"

721717777

9---- ' '

>
>

8 24 £

@urypa 3B. MHOXeCTBO OT ToUKH (&), &,), 3a kouto F € K
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?
P,eBC. Pasmexname nBa cmyuas: korato 2¢& —3g,<0 wu xoraro

2, -3¢, >0.

B I'bpBUA cnyqaﬁ pasrieixaamMme ImbpBara KOOpAUHATa Ha 1)2 1 BOKIaME, 4€ TA
€ IIO-TroJisiMa WM paBHA Ha 9, J0KaTO BCUMYKH TOYKH Ha K wumar II'bpBa KOOpAWHATA
I10-MaJika WJIM paBHA Ha 8:

144-27¢, _ 1444926, ~3¢,)~185, _ 144-18¢ o

2¢, -3¢, 2¢, -3¢, 2¢, -3¢,
BbB Bropust ciy4ail BeiHara ce BUK/a, Ue IbpBara KoopauHara Ha P, e otpu-

narejiHa, 1 OTHOBO 3aKJIr04aBaMeE, e f)z Hees K .
CHeZ[OBaTeJ'IHO 3a BCUYKH TOYKHU (81 N 82) OT 3allIpUXOBAHUA MMPABOBI'BJIHUK HaA

¢ur.3a P, ¢ K .

? 2-24
PeCD & x.<x, <x, < 737—8238 uég—3<0=>

g -3¢,

Te —2le, 272-24¢, Te +3&, 272
= .

72-24¢, 2 8¢, —24e¢, <9

Pemrennero Ha mocieHaTa cucTeMa e 3alpruXoBaHUSIT IPaBOBI BIHUK Ha QL. 3T,
T.C. 32 & 6[8, 9], & 6[9, 36] P ek.
E A

1) Il G S

[
»

89 24 £

®urypa 3r. MHOXKECTBO OT TOUKH (&,&, ), 3a kouto P € K

Ha ¢ur. 4 3a Besika OT 9acTuTe OT JAOMYCTUMOTO MHOXKECTBO 32 (&, €,) € nane-
Ho kou ot toukute 1;, I,, B, P,, P, caor rpanumara Ha JOIyCTHMOTO MHOXKECTBO

K or ¢ur. 1.
BT



Pocen Huxonaes, Tanxa Munkosa

»
»

8 9 24 £

®urypa 4. Touku OT rpaHMIIATa Ha JOMYCTUMOTO MHOXKECTBO K B 3aBHCHMOCT
OT PasMoNOKEHNETO HA ToukuTE (&€, &,)

B CJICABAIIMUTE YCTHUPU ClIyHas LIC pa3riicaMe Bb3MOXKHOCTUTEC 3a IMMOJTyHYaBaHC
PCHICHUECTO HAa U3XOJAHAaTa 3aJia4a, BKJIFOUBAMKU B YCTBBPTOTO OIrPaHUYIUTCIIHO YyC-
JIOBHUC B 3aBUCUMOCT OT Pa3IIOJIOKECHUECTO HA TOUKUTC (‘91 5 52) BBB BCCKHM OT YCTHU-

pUTE PaBOBIbIHUKA Ha (ur. 4. 7
Cnywait 1: (¢, &,)€l,: & €[8,9]; ¢, € {9, 7} (dur. 5).

X2 A
A P,
B
C
P3
O D g

®urypa 5. Cayuaii 1

Cawmo toukure B u P, ca o rpannnara va K ¥ J0MyCTHMOTO MHOXECTBO B
1031 cinydaii e nerobreannksr ODPERA.

2(0,0)=0, Z(4)=Z2(0;7)=28,
2(P)=53367360  , 727356 _175¢,~140¢ ~1512

b
&, =3¢ g, =3¢ g, =3¢
0
<
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356,360 72-355 175, —140¢ 1512
+4. - ’

Z(R)=5.

82 _581 82 _56‘1 82 _581
T

Z(P)=5.127288 | 4 2467216 966 71205, =504
g] _382 gl _382 51 _382
—_—

<0
Z(D)=58=40u Z(D)>Z(A)> Z(0).
Ile cpasuum Z(D) u Z(E)
175¢, -140¢, - 1512 =
—5¢,

?

-~
>40 < 175z, — 140z, —1512<40¢, — 200¢,

1356, + 60, —1512<0 :3

45¢,+20g,—504 <0, xoero msama perenue 3a (€, &,) B pasmIeKIAHUTE
MHTEpBaIU B T031 ciay4dail. Cnenosarento Z(D)>Z(R).
Ocrasa 1a CpaBHUM Z(D)wu Z(P):

12 4
%% 0‘92 M40 © 965 ~120¢, ~504<405 ~120¢, & gl<%=9 .

-3¢,

CJ'IG,Z[OB&TCJ'IHO B IISJIOTO pasmnjIiC’KAaHO MHOXKCCTBO 3a (81, 52) B TO3HU cnyqaﬁ

96¢, —120¢, —504
Z ax :Z(g): : : :ﬂ(gl’SZ)‘
g 3¢,

1,(&,,€,) e npobHO-MHeliHa QYHKIKS B U3IBKHANOTO MHOXKECTBO | 1 Held-
HHUSAT MAKCUMYM C€ M0JTy4aBa BbB BHPXOBA TOUKA:

f1(8,9)z42,95,f1[ 772) 42,45, £(9,9)=40, f( 772j 40.

) 144 24
CIie10BaTeTHO (28\142;15/6&22 (P3 (8;9)) 42,95 n P (§ 29) 19 19 .
xPs y,ﬁ

Crywaii 2: (&, &,)€l,: & €[9,24]; ¢, € {9, 7—72} (ur. 6).
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x, 4

v

X1

0o T D
®urypa 6. Cnyyqaii 2

I[OHyCTI/IMOTO MHOXCCTBO 34 M3XOJHATa 3aJa4a B TO3HU cnyqaﬁ € UCTUPUBIBJI-

kT OTRA.
1 —140g, 1512
Z(0;0)=0, Z(0;7)=Z(A)=28, Z(P)= 75¢, 0g, —15

(ot cmy-

&, —5¢,
<0

yaii 1),

Z(Y;)zZ(E, 0]=@.

& &

CpasnsiBame Z(A) u Z(T)):

360 90

—228 & ¢ < e CieoBaTeIHO pasmiexkaMe IBa ClryJas:

gl
A) Axo & E|:9, ?}, &, E|:9, 77—2} =1,,, Z(1))2Z(A);

B) Axo &, e{?, 24}, &, €|:9, 772} =1,;,Z(A)=2Z(T).

U 3a nBara ciy4as e HanpasuM cpasrenue u cbe Z(B) :

360 > 175¢, —140&, —1512 '

B cnyuait A): Z(T)>Z(P) <

g &, — 3¢
—

<0

Umaiiku ipessun, 4e &, € {9, ?} ,to Z(1))€[15; 28]. Z(P) e npobuo-
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nuueiina Gyukuus Ha & u &, n Max Z(B) u minZ(B) ce mocturar BHpXy

BbpXOBe Ha MHOXKecTBOTO (&5 &,): Z(F(9;9)) =33,25, Z[P1 (9; 77—2jj =28,

z Pl(%ﬂj ~31,42, 7 Pl(@;lzj =28.
7 777

Cnemosarenno  3a (& 6,)€l,,, Z(B)=Z(T)). Cnenosarenno 3a
(e 8,)€lyy, Zyy =Z(F).

m

. ? 175¢, —140¢, 1512
B ciyuait B): (&; €,) el,: Z(A)=Z(P), 28 T5¢, 0¢g, —15 -

g, —5¢
—
<0

& 28s, 1405, <175¢, — 1405, —1512 < 1512<147¢, & &, z%:?,
2
HO &, 377, cnenosarenno 3a V(&; &,)€l,;, Z(A)<Z(B).
Or pesynrarure B A) u b) cuensa, ue 3a V(§;&,)el,,

175¢, —140g, —1512
Zmax :Z(I)l): 2 : =f‘2(gl’82)'

g, =3¢
£, (&, &,) karo npoGHO-MHElHA (YHKIMS 10CTHTa CBOS MAKCUMYM BbB BEPXOBA

Touka: f,(9,9)~33,25; f2(9, 772j:28; f,(24,9)~29,7; ]‘2(24, §]=28.

. . 9 37
Crenosarenso max Z o =Z(F (9;9)=33,25u R (;%, 88) 1T
1 & -
72 o
Cryuaii 3: (&, 6,)€l;: £ €[8,9]; ¢, € [7, 36} (¢ur. 7).
A
B
T, 4 C
Ps
O D T X

®urypa 7. Cnyuaii 3
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I[OHyCTI/IMOTO MHOXCCTBO 34 M3XOJHATa 3aJa4a B TO3HU cnyqaﬁ € UCTUPUBI'BJI-

uuksr ODPT, .

72| 288

Z(0;0)=0, Z(D)=72(8;0)=40, Z(TZ)=Z£0, —]z—,
& &

Z(P) = 96s, —120&, —504 (or cysaii 1)

g -3¢,
<0

Z(D) > Z(0) u cpasussame Z(T,) cve Z(D):

&240 = gzé&:ﬁzll o & >10 = s3a (g,¢)el;,

& 40 5

2(D)> Z(Ty).

& —120¢, - 504 240 o

Cera cpasusisame Z(D) cve Z(P): %
g -3¢,
<0
< 96¢,—120¢, —504§40$1 —120g, < 56¢ <504 < ¢ <9, xkakr0 ¢
Y B HallIUs CIIy4au.

96¢, —120¢, —504
1 - =/1(&, &)
g -3¢,

JIOCTHTA CBOSI MAKCHMYM OTHOCHO (&, &,) BbB BPbX

Cnenosarento 3a (&, &) €15, 2z =Z(P)=

1 KaKTo B ciy4aii 1, Z
Ha MHOXeCTBOTO I

max

fl[& 772]:42,45; f,(8, 36)=40,56; f1(9, 77—2)=40; f1(9, 36)=40.
CnenoBaTeinHo:
max Z =Z(P3*(8; 2D=42,45 u P |8, 72\ 7,65;1,05 |.
(e.e)el; M 7 -7 —_—
& T xF; y&*

Cnyuaii 4: (&, &,)€l,: & €[9,24]; ¢, € [772, 36} (¢ur. 8).
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x2 A
A
B
T C
o T, p X

®@urypa 8. Ciyuaii 4

JlommycTUMOTO MHOXKECTBO 3a M3XO/IHATA 33/1a4a B TO3U CIIy4yail € TPUBI'BIIHUKBT

o1T,.

2
Z(0;0)=0, Z(T)) =@, Z(T,) =ﬁ u cpasusisame Z(1)) cve Z(T)):
& &
’2 4
@zﬁ S g, 2—-8.
g & 5
[lpaBata &, =—& mpecudya TPaHUIATA HA MHOKECTBOTO [, B TOUKHTE
90 72 96
E A
367777
Ly
72/7 - |
A e
9 24 ¢

®@urypa 9. [Ipecuuane Ha MHOKeCTBOTO [, OT mpaBara &, = Egl
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Z(T)) 2 Z(T,) 3a (g, &,) or 3ampuxosanara yact Ha dur. 9, T.e.:

g €9, 24]

2
(6, 8)el,,: |& € 77, 36}

&2

w | &~

&

u Z(TZ)ZZ(T;) 3a (815 82)614\[4A.

1) (¢,8)€el,, :Zmasz(Tl):@ u maxZ__ oraocuo (&, €,) e npu
81
ming, = npu § =9 nu max Z_ _=40=2(8;0)=Z(D) u ce nocrura 3a

(&1, 6)€l44

72
Benuky Toukn (&, €,) BbPXy OTCEUKara ¢ Kpauiia (9, 7) u (9, 36).

2) (&,8)el,, =7, :Z(Tz):& v max Z . orHocuo (&, &) e npu
82
. 72
ming, = mnpu 8227 u ( rr%a;(\l Z . =28=2(0,7)=Z(T,)=Z(A) n

90 72
C€ IIOCTUTAa 3a BCUYKH TOYKH (51, 52) BbpPXY OTCCHUKATa C Kpaulla (7, — | H

7
72
24, — |.
7
OT u3cnenBaHusITa B YETHUPUTE CIydas MOXKEM Ja HaIpaBUM CIETHOTO 0000-

[IEHUE:

1.3a (g, &) el : ¢ €[89]; ¢, €|:9;

772} max Z =Z(7,58; 1,26)=42,95 un
ce nonmyyaa pu & =8, &, =9.
2.3a (g, &) el,: g €[%24]; &, E|:9; 77—2}, max Z = Z(2,25; 9,25)=33,25
¥ ce moydaBapu & =9, &, =9.
3.3a (g, ¢6)el,: g€[89]; ¢ 6{772; 36} , max Z = Z(7,65; 1,05)=42,45
72

¥ ce mojly4aBa npu & =8, &, = —.
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72 4
4.3a (¢, &) €el,,: € €% 24]; 6[7; 36} £, ngl, max Z =Z(8; 0)=40 uce
72
noJy4yaBa IlpH ¢, =8, ¢, € 7; 6.

72 4
5.3a (&, &)l \1,,: & 6[9; 24]; &, €|:7; 36:|; £, Sgsl, maxZ:Z(O; 7):28
72

90
¥ Ce TIOJTy4aBa IIpu &, € 7; 241, &, =—

B 3aknrouenne morar ja ObJaT HalpaBEHU HIKOJIKO OCHOBHU U3BOJIA.

1. B 3aBHCHMOCT OT IIPEANIOYUTAHUSATA HA JIMLIETO, B3EMAIIIO PEIICHUE OTHOCHO
UHTEpBAJIUTE HA U3MEHEHHUE HA apaMeTpuTe & U &,, TO MOXKeE Jia ce MPUAbpPKa
KBbM HSIKOH OT MOCJICTHUTE NIeT BApUaHTAa [0 OTHOIIICHHE Ha KOJIMYECTBATA OT J[BaTa
MIPOIYKTa, KOUTO J1a CE MPOU3BEIAT C IIeJT ToTyYaBaHe Ha MaKCUMaJIHa Tieyanoa.

2. AKO € Bb3MOXKHO MU3MEHEHHMETO Ha IapaMeTpure & U &, B LEIUTE IbPBO-
HauaJHO yKa3aHW MHTEPBAIM, TO 3a Jia Ce MOJyYd MaKCHMallHa Tiedaida B pa3mep
Ha 49,95 xu1. JB., TO Pa3XOJHUTE HOPMHU OT YETBBpPTAaTa CypOBHUHA, KOUTO TPsiOBa
Jla Ce 3aJI0kKaT B MPOU3BOJICTBOTO HA SIUHUIIA TIPOIYKT OT IIbPBUS U BTOPHUS BUI,
TpsiOBa ga Obaar choTBeTHO 7,58 em. u 1,26 ex.

3. B xoHKpeTHaTa 331342 Pa3XOJHUTE HOPMH OT Y€TBhpTaTa CYypOBHHA Ca Q3HAUC-
HHU C & U &,, KOUTO C€ U3MEHST B 3aJJaJIcHU KpaifHU 3aTBOPEHU HHTEPBAIIU [81'; 81”]

u [6‘; 3 €5 ] . OT menHa ToYKa Ha MPaKTUKaTa, KOSQUIIMEHTHTE B I -TOTO OTpaHUYH-

'
in >

o ' '
TCJIHO YCJIOBHUC CC€ 3aJaBaT C KOHKPETHHU OCPECAHCHU CTOMHOCTU ail, aiz, e a
KOUTO €BCHTYAJIHO MOrar Jia C€ USMCHAT C HAKAKBU CTOMHOCTH Ha HAMaJICHUE WIIH

.7 ' . oA s 1
yBEJIMYEHHE, ChOTBETHO Al.j u Bij, j=Ln, e a; € I:ai/‘_ Al.j, a;+ Bij.], j=Ln.

B TakbB cryyaii MOXe Jla ce ONOKH d&; = &, &; = a;; + B; u pemasaneto Ha 3a-

§2
Jlayara Jia ce CBEJIe 10 METOJIUTE, IPUIIOKEHH B HACTOSIILIOTO U3JIOKEHHE.

B u3cienBaneTo karo ocHOBa O€ 3a710)KEHO HATMYUETO Ha MapaMETPH B Pa3Xxoi-
HUTE HOPMH 32 KOHKPETHA CypOBHHA.

Karo nmpenmer Ha u3cnenBaHe B 0-HATATHIIHU pa3padOTKH Morar J1a ObJar oT-
OeJsI3aHU CIIeTHUTE HACOKH.

1. Hannume Ha mapaMeTsp (mapaMeTpH) B HIKOU OT CYPOBHHHTE, KOUTO CE H3-
10JI3BaT 3a MMPOU3BOACTBOTO HA Ja/IeH MPOIYKT.

2. YBeNMYEHUETO Ha Pa3XOJHUTE HOPMH OT JaJCH BUJ CYPOBHHA MOXKE Ja I0BE-
e 10 MOBUIIaBaHEe KAueCTBOTO Ha JaJIeH NPOAYKT, OTKBAETO CJIeBa U YBEIMUCHHE
Ha ueHara My. ToBa mpearosara Bb3MOKHOCTTA 32 TIOCTaBsIHE HA MapaMeTpu U B
Koe(UIIMEeHTUTE Ha LesieBaTa (yHKIHS.
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3. IlpoMennuBocTTa Ha KOS(UIMEHTHTE B JAJACHO OTPAHUYMTENHO YCJIOBHUE
MOXe Ja ObJie JONBbJIHEHA U C Bh3MOXKHOCTTA 3a MPOMEHJIMB XapakTep M Ha Ha-
JUYHOCTTA Ha TO3M Pecypc, T.e. BHACSHE Ha MapaMeTbp M B AACHATa CTpaHa Ha
CHOTBETHOTO OIPAaHUYMTEIIHO yCIOBHE.

4. EnHO OT OrpaHMYCHHUSATA B TOBA U3JIOKEHHE O¢ OPOST Ha TOTOBUTE MPOLYKTH,
a IMEHHO — /IBa MpoAyKTa. EHa BB3MOXKHOCT 32 pa3MupsiBaHe Ha U3CJICIBAHETO €
yBeJIUYaBaHe Ha MPOAYKTUTE U MpHJIaraHe Ha METOIUTE OT MapaMeTPUYHOTO JIH-
HEHHO ONTUMHpaHE.

5. CobliecTBYBaT HEMAJIKO MPAKTUYECKH 3a7a4i C MapaMeTpH, YHETO MOJEIH-
paHe BOAM A0 MOJEJIM OT HENMHEeH Xapakrep. ToBa e olie exHa Bb3MOXKHOCT 32
TEOPETUYHH Pa3pabOTKH B Ta31 HACOKA U ThPCEHE Ha MO-TOJIsIMa ITBJIHOTA IIPH pa3-
paOoTBaHe Ha IPOOIEMH, NIPH KOUTO PEAHILIA MU3XOIHH NMapaMeTpH UMaT HeleTep-
MHUHHPaH Xapakrep.

JUTEPATYPA

ATAHACOB, b., HUKOJIAEB, P, MUPSIHOB, P, IIETKOB, 1. &
fIOPI[AHOBA, B., 2014. Mamemamuxa u onmumuzayuoruu memoou.
Bapna: Hayka u nKOHOMUKA.

ATAHACORB, b., HUKOJIAEB, P., BOIIIHAKOB, B., MUJIKOBA, T. &
IETKOB, M., 2010. Onmumusayuonnu memoou. Bapua: Hayka n uxo-
HOMHKA.

ATAHACORB, b. & MUJIKOBA, T., 2011. Koruuecmeenu memoou 6 no2uc-
muxama. BapHa: Hayka u nkoHOMUKa.

BOHEB, K., TAJIOBA, H. & UBAHOB, A., 1989. Mamemamuuecxo mo-
Odenupane. Kauromsnarenctso ,,I. bakanos®, BapHa.

I'OHYAPEHKO wu ap., 2013. Memoosl onmumanvHblx peuieHuii 8 IKOHO-
muxe u ¢punancax. Mocksa: KnoPyc.

BUIIBAMC, H. H., 1976. llapamempuueckoe npocpammuposarue 8 3KoHO-
muke. Mockpa: CTaTuCTHKA.

REFERENCES

ATANASOV, B., NIKOLAEV, R., MIRYANOV, R., PETKOV, Y. &
YORDANOVA, V., 2014. Matematika i optimizatsionni metodi. Varna:
Nauka 1 ikonomika.

ATANASOYV, B., NIKOLAEYV, R., BOSHNAKOV, V., MILKOVA, T. &
PETKOV, Y., 2010. Optimizatsionni metodi. Varna: Nauka i ikonomika.

ATANASOV, B. & MILKOVA, T., 2011. Kolichestveni metodi v logistikata.
Varna: Nauka 1 ikonomika.

BONEV, K., LALOVA, N. & IVANOV, A., 1989. Matematichesko
modelirane. Knigoizdatelstvo ,,G. Bakalov*, Varna.

fo



Jsynapamempuuna 3adaua 3a onmumaino...

GONCHARENKO et al., 2013. Metody optimal ‘nykh resheniy v ekonomike
i finansakh. Moskva: KnoRus.

VIL‘YAMS, N. N., 1976. Parametricheskoye programmirovaniye v
ekonomike. Moskva: Statistika.

TWO-PARAMETRIC PROBLEM FOR OPTIMAL DISTRIBUTION
OF RESOURCES

Abstract. The methods of linear optimization are well-known, both in the
literature and practice, as one of the most effective methods for optimizing economic
phenomena and processes. Linear models with determined coefficients have been
thoroughly studied so far, but there are still areas in which research related to
parametric linear optimization models can be further developed and improved. In
the present paper, the graphical method for solving a two-factor linear optimization
problem is used to analyze the solution of a problem for optimal distribution of
resources with two parameters in the coefficients multiplying the variables in one
of the constraints.

Keywords: parametric linear programming; graphical method
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