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Isd> orzaq tahliikasizliyinin tomin edilmasinds kond tasarriifatimin  istehsal-saha
strukturunun qeyri-salis moantiqlo optimallasdirilmast modeli tadqiq olunmusdur. Modelin
realizasiyasi MATLAB\Toolbox\Fuzzy Inferences System proqramlar paketindo mantiqi
qaydalarmn sintezi yolu ilo aparilmisdir.

Orzaq problemi biitiin dovrlorde bogariyyat {i¢iin aktual problem olmusdur va
hazirda globallagsma prosesinin dorinlogdiyi soraitds do 6z aktualligini saxlamaqgdadir.

Milli orzaq tohliikesizliyinin tominati sistemli yanagsma tolob etso do, bu
problemin niivasi mohz daxili istehsaldir. Aydindir ki, arzaq mohsullarinin istehsali
kond tesarriifatinin inkisaf soviyyssindan, tabii-iglim soraitinden, torpaqlarin miin-
bitliyinden, hor adama diigon torpaq sahasindon vs s. asilidir.

Odobiyyatda orzaq tohliikosizliyi problemi [1], [2], [3], [6], [7], [8], [9]
islarinda genis Oyranilmisdir. Bu islards arzaq tohliikesizliyi asason iqtisadi baximdan
tadqiq edilmisdir. Statistik analiz vo proqnozlasdirma iisullarinin totbiqi ilo baglh bir
sira islor do vardir [5]. ©Orzaq tohliikesizliyinin iqtisadi-riyazi modellorin totbiqi ilo
tadqiqi [4]-do aparilmigdir. [4]-do toqdim olunan model biitiin kond tosoarriifatt
mohsullarint shato edir vo ¢oxkriteriyali (mohsuldarliq vo monfasts gére) modeldir.
Qeyri-miioyyanlik soraitindo verilonlorin islonmasi [10], [11]-ds, qorar gebuletmo
mosalolori [13]-do tohlil edilmisdir. Masalonin qeyri-solis modelinin qurulmasina
[12]-do, geyri-salis montiqi ¢ixarilis qaydalarinin totbigine [14], [15] islerindo baxil-
musdir.

Togdim olunan moqalado bu iglordon istifado edorok orzaq tohliikesizliyinin
tomin edilmasinda kond tesarriifatinin optimallagdirilmasi modeli geyri-salis aparatin
kdmayils tadqiq olunmusdur.

Orzaq tohliikesizliyinin tominatinda asas maqgsad 6lkonin vacib orzaq mohsul-
larina tolobati 6domakdan ibaratdir. Bu problem, asasan, iki variantda hall oluna bilar:
daxili ishetsal vo idxal hesabma. Olkonin iqgtisadi vo siyasi tohliikesizliyi prizma-
sindan masaloys yanagsaq, orzaq tohliikesizliyinin tominatinda daxili istehsal on
olverigli yoldur. Mohz daxili istehsal hesabina orzaq tohliikosizliyi probleminin
iqtisadi-riyazi modelino baxaq. Modelds asas magsad dlkonin vacib orzaq mohsullar
ilo tominat1 sisteminds daxili imkanlar1 miisyyenlosdirmakdan ibaratdir.
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Maqsad: Modelds kond tasarriifatina yararl torpaqlarin mohsuldarliga gors elo
nisbatds boliisdiiriilmasi nazardas tutulur ki, naticads istehlak sabatina daxil olan arzaq
mohsullarinin hocmi miimkiin gadar yiiksok olsun:

@.X, =t max, (1)
il vl
burada I;-istehlak sobotino daxil olan bitkigilik mohsullarinin indekslor ¢oxlugudur;
I,- istehlak sobotine daxil olan heyvandarliq mohsullarinin indekslor ¢oxlugudur; a;-
i-ci mohsulun mohsuldarliq soviyyesidir; x;-i-ci mohsul {i¢lin ayrilacaq torpaq
sahosidir (axtarilanlardir).

Mbshdudiyyatlar:
Torpaq sahasi tizra:

Y xss, @
isl,ul;

burada S-kond tesarriifatina yararl torpaq sahasidir.
Yem tizra:
Heyvandarliqda tolob olunan yemin miioyyan hissasi bitki¢ilikdon daxil olur,

galan hissasi iso alinir:
Z.‘r; X 5 Z Z @lx +Y, (3)

el jel; igl;
burada ¥-alinan yemdir; fp‘r -i-ci bitkinin lha-dan j-cu heyvandarliq néviine ayrilan

yemdir; ¥;-i-ci n6v heyvana lazim olan orta illik yem normasidir.

Giibra iizra:
Aydindir ki, bitkigilikde lazim olan mineral giibrolor kimya sonayesindon
almir, {izvi glibralar iss heyvandarliqdan daxil olur:

gj.\". LS Zﬁxﬁ Z mf.g-i el (4)
[T ish, 6Ly
Z Z mix, < M, (3)
isl, IsL.
burada L4- iizvi giibrolorin indekslor ¢oxlugudur; L ;-mineral giibralorin indekslor
c¢oxlugudur; M-alinan mineral giibrolorin iimumi hocmidir; g -i-ci nov bitkiyo
ayrilmig torpaq sahosinin lha-nin I-ci név giibro normasidir; J;I -i-ci heyvandarliq

noviiniin 1ha-dan (burada lha sahado normada saxlanila bilocok heyvanlardan alinan)
j-cu nov bitki {igiin daxil olan {izvi giibronin hocmidir; m:', -j-cu nov bitkinin 1ha {i¢iin

alinmis 1-ci név mineral giibronin hacmidir.
Digar resurslar tizra (vem va giibra istisna olmagla):

bix; 5 Bl €, (6)

Jel vl
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burada I:-digor resurslarin indekslor ¢oxlugudur; b} -j-cu név mohsul ii¢lin i-ci nov
istehsal xarcloridir (yem vo giibra istisna olmagla), { & "-?E JEl y U I 2.
x-lora qoyulan mahdudiyyatlor:
xzdyi €l ul, (7)
burada d; —  —ci mohsula ayrilacaq torpaq sahasinin minimum haddidir.
d; — lorin toyin olunmasi modelin mahiyyatindo xiisusi rol oynadigindan bu
mosalonin lizorindo dayanaq. Aydindir ki, d; —lorin segilmasi bir sira keyfiyyat

gostaricilorindon asili oldugu {iglin bu parametrlorin miioyyanlagdirilmasinds qeyri-
solis mantiqi cixarilis qaydalarindan istifads edacayik.
Togdim etdiyimiz modeli bir iqtisadi zona iigiin testdon kegirok. ©Ohalisinin

say1 9000 nofor, kond-tesarriifatina yararli torpaq sahasi 8000 ha olan (bundan 4500
ha okin sahosi, 3500 ha otlag vo bigenoklordir) olan bir iqtisadi zona {igiin orzaq
tohliikosizliyinin tomin edilmosindo istehsal-saho strukturunun optimallasdirilmasi
masalasing baxaq. Ovvalca linqvistik dayisanlari daxil edok [11], [14]:

1. Adambasina diison torpaq sahasi-ATS.

2. Istehlak sobotins daxil olan x; mohsulu iizro mohsuldarlig-M.

3. x mohsuluna ayrilacaq torpaq sahosinin minimum haddi-MTS.

Burada ATS vo M giris dayisanlari, MTS isa ¢ixis dayisonidir. Bu dayisonlar
liglin: “pis”, “orta”, “yaxs1” term c¢oxluqglarimi vo onlarm interval giymotlorini toyin

edok (cadval 1).

Cadval 1
Linqvistik dayisonlarin term-coxluglarinin interval qiymatlori
Pis Orta Yaxst
ATS [00,8] [0,2-1,8] [1,2-2]
Istehlak soboting daxil olan oarzaq mshsullari:
Taxil [25.927.5] [26.3129.59] | [28.36 31.64]
Kartof [34 106] [79 151] [124 196]
Torovoz [34 106] [79 151] [124 196]
Bostan [45 105] [82.5 142.5] [120 180]
Meyvo [40.58 68.82] | [58.23 86.47] | [75.88 104.1]
ot:
Iri buynuzlu mal-gara [15] [3.57.5] [6 10]
Xirda buynuzlu mal-qara [-0.9 1.9] [0.85 3.65] [2.6 5.4]
Donuz [416] [11.523.5] [1931]
Qus [832] [23 47] [38 62]
Sud [-26 46] [1991] [64 136]
Yumurta [-260 460] [190 910] [640 1360]
Ekspert giymotlondirmosi asasinda montiqi qaydalar bazasi asagidaki kimi
tayin edilir [10],[15]:
Taxil Ggiin:

e Ogor ATS va M pisdirse, onda MTS pisdir;
e Ogor ATS pis vo M ortadirsa, onda MTS ortadir;
e Ogor ATS pis vo M yaxsidirsa, onda MTS ortadir;
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Ogor ATS orta vo M pisdirsa, onda MTS ortadir;
Ogor ATS vo M ortadirsa, onda MTS ortadir;

Ogor ATS orta vo M yaxsidirsa, onda MTS yaxsidir;
Ogor ATS yaxsi vo M ortadirsa, onda MTS yaxsidir;
Ogor ATS vo M yaxsidirsa, onda MTS yaxsidir.

Bu gaydalar 11 mohsulun har biri ii¢lin analoji olaraq toyin edilir.

geyri-sa

Girig linqvistik dayisenlorin qeyri-salis term-goxluglarinin vo toyin edilmis
lis qaydalar bazasinin MATLAB proqramlar paketino daxil edilorok geyri-

solis montiqi ¢ixarilis mexanizmi vasitasilo islonib defazzifikasiya olunmus ¢ixis

qiymati

alinmasi prosesi agsagidaki sxem 1-do tasvir olunur [12].

MATLAB

Mbonsubiyyat
funksiyalari

ATS

Fazifikator Fazi montiqi Defazifikator MTS
cixarihg
qaydalari

;

T

Fazi qaydalar
bazasi

Sxem 1.

Asagidaki codvoldo qeyri-solis gaydalar noticosindo ATS vo M-in giris

qiymatlorine uygun alinmis ¢ixis qiymatlori gostorilmigdir:

Cadval 2
Giris giymatlori Cixig giymati (MTS)

ATS 0,6

Mbohsuldarliq (M)

Taxil 26,7 491
Kartof 145 54.2
Torovoz 144 913
Bostan 126 125
Meyvo 76,2 99.5
Iribuynuzlu mal-gara 7,06 131
Xirdabuynuzlu mal-qara 34 132
Donuz 22,9 66.4
Qus 36,4 67.4
Siid 18,9 186
Yumurta (edadlo) 760 34,3
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Modelin realizasiyasi ii¢lin biza lazim olan digor gostaricilar cadval 3 va 4-do

verilmigdir:
Cadval 3
Istehlak sobotino daxil Adambagina illik Ohalinin sayina gors lazim Mbohsuldarliq
olan arzaq mohsullari fizioloji norma (kq) olan arzaq mohsullarinin (1sent/ha)

miqdart (sent)
Corak va ¢orok mohsullar1 | 150 13500 26,5
Kartof 80 7200 145
Bostan 146 13140 126
Toravoz 146 13140 144
Meyva 80 7200 76,2
Ot (kosilmis ¢okido) 72 6480 17,4
Siid va siid mohsullar1 380 34200 18,9
Yumurta (odadlo) 280 25200 38,9

Cadval 4
Bitkilorin ad1 Mineral giibra normasi (kq/ha) Uzvi giibro normast (t/ha)
Azot Fosfor Kalium

Taxil 270 400-450 100-120 10-30
Kartof 300 450 200 30-40
Bostan bitkilori 360 350-400 250 30-40
Taravaz bitkilori 214 240 144 15-20
Meyva 100-150 500-900 - 10-20

Cadval 2, 3 vo 4-do verilanlor, eloco do diger normativlor, aqrotexniki gds-
toricilor asasinda model realizasiya olunmus va naticalar cadval 5-do gostorilmisdir:

Cadval 5
Istehlak sobatina daxil Model asasinda Istehsal olunacaq Istehsal olunacaq mahsulun
olan arzaq mohsullari mohsul istehsalina mahsulun hacmi hacmi - Fizioloji normaya
ayrilacaq torpaq (sent) uygun tolabatin hacmi (sent)
sahosi (ha)
(6rok va ¢orok 530 14151 651
mohsullar
Kartof 54,2 7859 659
Bostan 91,3 13147,2 72
Torovoz 125 15750 2610
Meyva 99,5001 7581,908 381,9076
ot (kosilmis ¢okido) 308,8022 8780,529 2300,529
Siid vo siid mohsullar 309,096 7004,402 -27195,6
Yumurta (adadlo) 209,57 159461,8 134261,8

Bu mosalo eyni baslangic verilonlori ilo d;-lorin salis toyin olundugu hal {igiin

[16]-da islonmisdir. Alinan naticolorin miiqayisasi codval 6-da verilmisdir:
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Cadval 6

Ist.ehlak ) d:‘ -lorin solis toyin d:‘ -lorin geyri-solis montiqi Fizioloji gida
sobating daxil g - . normasina gora
olan arzaq olundugp hal tigiin cixartlig qflydala{l ?sasmfla tayin noticolorin
mohsullart naticalor olundugu hal {i¢iin naticalor miiqayisosi
Torpaq Mohsulun Torpaq Mohsulun
sahasi(ha) hacmi(t) sahosi(ha) hacmi(t)
Corok va ¢corak | 509,434 13500 530 14045 545
mahsullari
Kartof 49,6501 7199,265 54,2 7859 659,735
Bostan 104,29 13140,54 125 15750 2609,46
Torovoz 91,25 13140 91,3 13147,2 7,2
Meyvo 94,4402 7196,343 99,5001 7581,908 385,5646
at (kosilmis 910,8085 9616,118 948,7135 10328,75 712,632
¢okido)
Siid va siid 253,3592 4789,52 425,3503 8040,582 3251,082
mohsullari
Yumurta 205,7799 156577,9 209,57 159461,8 2883,9
(odadlo)

Gostaricilorin tohlilindon goriiniir ki, modelin qeyri-salis montiqi ¢ixarilis

qaydas ilo realizasiyasi kend-tasarriifatina yararh torpaq sahasinin 31,05%-nin, doqiq
halda iso 27,74%-nin istifadesine gotirib cixarir. Demoli, 3,31% olavo torpaq
sahosindon istifads olunacaqdir. Lakin istehsal ii¢lin calb edilon slava torpaq saholori
elo nisbatdo boliisdiiriilmiisdiir ki, son naticads biitiin moahsullar {izrs istehsalin hacmi

11,08% artmugdir.
ODOBIYYAT
1. Abbasov A.F. Orzaq tohliikassizliyi, Baki, 2007, 602 s.
2. Atasov B.X. Orzaq tohliikesizliyinin aktual problemlori, Baki, 2005, 336 s.
3. Balayev R.9.Urbanizasiya zonalarinin orzaq problemlori, Baki, 1998, 168 s.
4. TacanoB SI.I'. Maremariueckass MoJiesib IPOJJOBOJIbCTBeHHOW Oe3onacHocTr// Tpynsr 11

®

10.

11.

12.

MexnyHaponHoro cummnosuyma “TIpobiaeMbl MaTeMaTHuecKoro MoJIeTMPOBaHHMs, YIIpaB-
JIeHUs] 1 MH(POPMAIMOHHBIX TEXHOJIOTHI B He(Tera3zoBoil NPOMBIILIEHHOCTH , A3epOaii-
JokaH, baky, 21-26 cents0ps, 1998 r., HarmonaneHast Akanemust Hayk AsepOaiimkaHa,
Baky, 1998, c.234-236.

Bokanau O.B. MeTtononorust CTaTHCTHYECKOTO MOHUTOPHHTA YTpo3 MPOJ0BOILCTBEHHON
6e3omacHOCTH pernona // Matepuansl MexXIyHapoJHOW Hay4dHO-TIPAKTHYECKO KOH(e-
penuun 29-30 mas, 2001, Camapa, 2001, c.173-175.

Bopucenko E.H. IlpomoBonncTBeHHast Oe3omacHocTh Poccum. Ilpobnembr m mepcmex-
TuBBI, M., 1997, 349 c.

lonuapenko JLII. Pa3BuTie MeTOMONOTHH KOHOMHUYECKOH OE30MacHOCTH IMYHOCTH.
HBanona, 1999, 375 c.

Kennedy R. The rice and tall of the great power. h:Unwin, Numan, 1987, 201 p.

Murdoch C. Economic factors as objects of security, Economic security & vulnekabieity
/I K. Knorr, F. Trager Economic issuies & national security, Lawrense, 1977, p. 67.

bazpr nannbx. MHTemnexryanbHas obpaborka uHpopmanmu (Ilox pen. B.B.Kopneesa)
IIpunsaTHUs pemeHuii B paciuibiBUaThIX ycaoBusax. M.: Homumx, 2001, ¢.255-290.

3ane JI. IloHsiTHe JIMHTBUCTHYECKON EPEMEHHON M €r0 MPUMEHEHHE K MPHHATHIO TPHO-
JIe)KEHHbIX perieHuid. M.: Mup, 1976, 168 c.

JleonenkoB A. Heuetkoe monenupoBanue B cperne MATJIADB u fuzzy TECH. CI16.: BXB,
[Tetepbypr, 2003, 73 c.

58




13. Hacu6oB D.H. Metoasl 00pabOTKH HedeTKoW HH(POpMAIMK B 3ajadyax MPHHATHS pe-
menuit. baky: 9mm, 2000, 260 c.

14. Mamdani E.H., Assilian S. An experiment in Linguistic Synthesis with Fuzzy Logic
Controller // Int. Man-Machine Studies-1975, v.7, Nel, p.113.

15. Shikhlinskaya R.Y., Hashimov V.A. On researches of a fuzzy model and its applications
//" First International Conference on Soft Computing Technologies in Economy Pro-
ceedings, 2007, p.244-247.

16. Sofizads E.R. Orzaq tohliikasizliyinin tomin edilmasinds kond tosarriifatinin istehsal-saha
strukturunun optimallagdirilmast modeli / AMEA, Maruzalor, Ne3, 2009, s.155-161.

NPUMEHEHUE HEUETKOM JIOT UKW K MOJEJHN ONTUMM3ALINA
MMPOU3BOJCTBEHHO-OTPACJEBOM CTPYKTYPBI
CEJIbCKOI'O XO3SMCTBA VIS OBECIIEYEHUS
MPOJ0OBOJbCTBEHHOM BE3OITACHOCTH

9.P.IHADPU3AJE, P.JO.INUXJINHCKAS
PE3IOME

B pabore paccMOTpeHa MOAENH ONTHMH3ALMK NPOH3BOJCTBEHHO-OTPACICBONH CTPYK-
TYpBI U 00eCTIeYeHus IPOIOBOJIBCTBEHHOW 0€30ITaCHOCTH NPUMEHEHHEM HEYESTKHX MPaBHII
JIOTUYECKOTro BbIBOJA. Peanu3anust Momenu ocymiecTBiIeHa IMyTeM CHHTE3MPOBAHHS JIOTHYEC-
KuX npaBui B nporpammuoii obonouke MATLAB\Toolbox\Fuzzy Inferences System.

APPLICATION OF FUZZY LOGICS TO THE OPTIMIZATION MODEL

OF THE PRODUCTION-BRANCH STRUCTURE OF AGRICULTURE
FOR FOOD SECURITY
E.R.SHAFIZADEH, R.Y.SHIKHLINSKAYA
SUMMARY
The paper investigates the production-branch structure model of agriculture for food

security. The model is realized by the synthesis of logical rules in the program cover of
MATLAB\Toolbox\Fuzzy Inferences System.
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