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Lankaran tabii vilayati caylarimin coxillik siralarin statistik strukturunun tahlili

Annotasiya: Boasariyyat iigiin giiclii sosial-igtisadi vo doyisikliklar asri olan XX asr bir
yiizillik orzinde iqtisadiyyatin dofalorlo artim surati ohalinin goriinmomis artimi ilo miisayiot
olundu. Belo bir soraitdo diinyada, o climlodon regionlarin davamli inkisafinda digor tobii
chtiyatlarla yanagsi su ehtiyatlarin da rolu ¢ox boyiikdiir. Bunu nozars alarag Lonkaran tobii vilayati
caylarmin su ehtiyatlarinin kamiyyat vo keyfiyyat baximindan qiymatlondirilmasi, miihafizosi vo
onlarin su ehtiyatlarindan samarali istifads yollarinin miioyyan edilmasi ¢ox miihiim shamiyyat
kosb edir. Mogalodo bu moqgsadlo tobii vilaystin gaylari {izorindoki miisahide montagalarinin
hidroloji molumatlar1 siralarinin statistik tohlili aparilmisdir.Malum olmusdur ki, miasir dévrds bu
siralarin oksoriyyati bircins va ya kvazistasionar gobul oluna bilor.

Acar sozlor: Hidroloji bircinslik, siralarin tosadiifliyi, siradaxili korrelyasiya, dispersiya,
cay aximinin kvazistasionarligi, empirik paylanma

Key words: hydrological features, sequences of sequences, sequential correlation,
dispersion, river flow quasistation, empirical distribution

KaioueBbie cJioBa: TUIPOJIOTHIECKUE 0COOCHHOCTH, MOCJIEI0BATEIbHOCTH
MOCJICI0BATEIbHOCTEH, MOCIC0BATEIbHAS KOPPEJSIIUsS, AUCICPCHS, KBa3UCTAaTMBHOCTh PEYHOTO
CTOKa, IMITUPUIECKOE PACTIPEICIICHHUE

Hidroloji miisahidoe molumatlari siralarinin statistiki tohlili miixtalif moagsadlor {igiin yerina
yetirilir. Bu tohlil siralarin bircinsliyini, tosadiifliyini, siradaxili korrelyasiya olagslorinin olub-
olmamasini miioyyan etmoays imkan verir. Bu mogsadlo miixtalif statistiki meyarlardan istifads edilir
[1,2,3,4].

Hidroloji hesablamalarda statistik metodlardan istifado etdikdo illik moalumatlarin bircins
olmasi osas sortlordondir. Bircinsliya iki halda baxilir: zamana (siradaxili) vo mokan-zamana
(siraarast) gora.

Zamana gora bircinsliyin tohlili ¢ay aximinin kvazistasionar — guya aximin doyismoyan
xarakterigiymotlondirildikdo yerino yetirilir. Cay aximinin kvazistasionarligi, insanlarin tosorriifat
foaliyyativaya iglimamillarinin tasiri naticasinds pozula bilorSon vaxtlara kimi bircinsliyi daha
diizgiin qiymatlondirmokriyazi statistikasi meyarlar1 ilomiimkiin deyildi,¢iinki hidroloji siralarin
xusiisiyyatlorini nozoro alan (assimmetrikliyini, tobii siradaxili vo siralararast olagolori) vo
tocriibada istifado etmak tigiin islonmis dogiq meyarlar yox idi.

Statistik bircinslik dedikdoa hidroloji siralarin biitiin tizvlarinin vo onlarin se¢mo statistiki
parametrlarinin(hesabi orta giymatinin, dispersiyanin vo ya variasiya omsalinin) eyni birbas ¢oxluga
aid olmasi basa diistiliir [4].

Ogar yerins yetirilmis statistik tohlil naticasinds hidroloji siralarin stasionarligi farziyasi radd
edilorsa, onda onlarin ancaq kvazistasionarligin1 qabul etmok olar. Bu baxilan orazido miisahido
dovriiniin qisaligr ilo olagodardir.

Hidroloji saciyyslorin zaman vo mokan-zaman korrelyasiyasinin olmasi, hidroloji siralarin
bircinsliyini giymatlondirdikds statistiki meyarlardan istifado etmoys imkan vermir. Bu omunla
olagodardir ki, siradaxili korrelyasiya amsali miisbat oldugda se¢gma giymotlondirmanin dispersiyasi
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artir vo bu sabobdon statistik meyarlarin da dispersiyalar artir.

Bu hal ona gatirib ¢ixarir ki, onlarin bircinsliyini qiymatlondirdikds siini olaraq bircinslik anlayisi
genisglondirilir. Belo oldugda bircins olmayan molumatlar bircins grupa aid edilo bilor. Ciinki
statistik malumatlarin béhran giymatlori bu halda asassiz olaraq artirilir[5].

Statistik meyarlarin totbigi naticasindo miisahido siralarinin bircinsliyini siibiit etmok olmaz. Bu
halda yalniz tosdigq etmok olar ki, miisahido molumatlari irali stiriilon bircinslik farziyyasins zidd
deyildir. Hidroloji 6lgmalar naticasinds alds edilmis axin komiyystlorinin bircinsliyinin pozulmasi o
zaman olur ki, vahid ¢oxluga genetik baximdan bircins olmayan komiyyatlor daxil edilsin.

Hidroloji saciyyalor zamani siralarin siradaxili bircinsliyini iki tisulla tohlil etmok olar

1.Ciit miigayisaya a2sason

2.Se¢mo statistikalarin empirik vo nozari paylanma ayrilorinin uygunlugunun tohliline asason[4, 5].
Birinci siil ozaman totbiq edilir ki, bircinsliyin pozulma vaxti moalum olsun. Gostarilon isiil
miisahido molumatlarini iki vo daha gox kiilliyyata ayirmaq miimkiin olduqda istifado oluna bilar.
Ikinci iisiil iso bircinsliyin konkret pozulma vaxti malum olmadiqda istifads edilir.

Ogor hesablanmig statistikalarin qiymotlori boéhran qiymatlorindon bdyiikdiirso onda miisahida
sirasinda ciddi forglonan giymatlorin olmamasi forziyyasi rodd olunur vo alternativ (oksino)
farziyys, yoni siralarin bircinsliyi gobul olunur.

Miisahido siras1 oan uzun vo fasilosiz olan bes montogonin orta illik su sarflorinin bircinsliyi
yoxlanilmigdir.Siralarin ~ bircinsliyi  ham orta komiyyats, hom do dispersiyaya goro
giymalondirilmisdir. 5%-li shomiyyatlilikdoracasi asas gabul edilmisdir.

Siralarin orta komiyyoto goro bircinsliyini yoxlamaq ti¢lin normativ sanadlords toklif edilon
Styudent meyarindan istifads edilmisdir:

t= Q-Q, \/n1+n2(n1+n2_2)

NG +N,G5 N+,

Burada: t- Styudent statistikast;

Q1 Vo Q- miisahido sirasinin birinci va ikinci yarisinin orta komiyyatlori;
Ny Vo Ny— miisahido sirasinin birinci va ikinci yarisindaki illorin sayz;

0, Voo, — birinci vo ikinci sira hissolori {i¢iin su sorflorinin orta kvadratiki meyl etmoloridir.

Miisahido siralarinin  dispersiyaya goro bircinsliyi  Fiser meyarinin  komoyi ilo  yerina
yetirilmisdir[2].

burada: o, voo, —illik miisahido sirasinin boliindiiyii siralarin orta kvadratiki meyl etmosidir.

Bu ifadado suratds orta kvadratiki meyl etmanin iki komiyyatindon boyiiyii gotiirtiliir.

HomStyudent, hom do Fiser meyar totbiq edildikdo miisahido sirasi iki barabar hissays boliinmiis
6
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vo onlarmn miivafiq parametrlori miiqayiso edilmisdir. Ilkin miisahido sirasma daxil olan illarin
sayitok olduqda, sorti olaraq siranin birinci yarisi ikinci yarisina nisboton bir il uzun gotiiriilmiisdiir.

Lonkoaran tabii vilayati caylarinin orta illik su sarflori siralarinin bircinsliyinin har iki meyarla yerino
yetirilmis qiymotlondirilmasinin naticalori asagidaki codvalds verilmisdir.

Orta illik su sarflori siralarinin statistik strukturunun tahlilinin naticalori(vV=5%) Cadval
Cay- mantogo p (1) T )

1. Viloscay-Sixlar 0,22 + +

2. Lonkarangay-Sifidor 0,24 - +

3. Bosoru-Dastatiik 0,40 + -

4. Tongoeriid-Vaqo 0,28 + +

5. Istisucay-Alasa 0,17 + +

Qeyd: «+» — sira bircinsdir;
«» — s1ra bircins deyil;

Codvoldon goriindiiyti kimi, tohlil edilon siralarin oksoriyysti hom orta komiyyats, hom do
dispersiyaya gora bircins gobul edils biloir. Yalniz Lonkarangay — Sifidor vo Vosorii — Dastatiik
montagaloring uygun miisqhids siralari miivafiq olaraq orta komiyyato vo dispersiyaya goro bircins
deyillar.

Bircinsliyin, xiisiisilo orta komiyyoto goéro pozulmasmin osas Sobablorindon biri illik axim
siralarinda uzun miiddot davam edon azsulu vo c¢oxsulu fazalari olan tsikllorin(dovrlarin)
olmasidir[6, 7, 8].

Dispersiyaya gora bircinsliyin pozulmasinin 9sas Soboblorindon biri miisahids sirasinin birinci vo ya
ikinci hissasina bir nega (1-3) haddon artiq ¢oxsulu illora uygun su sorflorinin daxil olmasidir[4].
Lakin nozoro almaq lazimdir ki, Fiser meyarinin praktiki olaraq totbiqi ¢ox sadodir.

Qeyd etmok lazimdir ki, hidroloji siralarin bircinsliyinin pozulma sabablarindon biri do antropogen
amillorin tasiridir.

Hidroloji saciyys siralarinda siradaxili korrelyasiya faktiki olaraq siranin tosadiifliyiinii
giymatlondirmoys imkan verir. Siradaxili korrelyasiya amsali r(1) asagidaki diistiirla hesablanir [4].

ﬁ(qi ~0))(Qs ~ Qit)
6= 6;0;1(N—2) ,

7
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Burada n — miisahids sirasinin uzunlugu;
Qi—straninQ-7st1 Qn-1-2 gadar iizvlarinin sayi;

Qi+1— stranin Q2-danQp-a godar tizvloari;

Q;, Qi,1,0i Voons1 —miivafiq olaraq, siramin birinci va ikinei yarisinin orta qiymatlori vo orta
kvadratiki meyl etmosidir.

S;radaxili  korrelyasiya omsalininyuxarida gostorilon distiirla hesablanmig  qiymatlori
yuxaridaki cadvalds verilmigdir. Bu giymatlorin hamist miisbatdir vo 0,17-0,40 arasinda doyisir.
Siradaxili korrelyasiya amsallarinin ohomiyyatliliyi V =5% oldugda giymotlondirilmigdir. Yalniz
bir sira liglin (Vosorii-Dastatiik) siradaxili korrelyasiya omsali statistiki baximdan ohamiyyatli
giymato malikdir( r(1)=0,40). Qalan amsallarin komiyyatlori iso sifir gqobul edilo bilor. Bu orazi
caylarmin illik aximinin amalo galmasinds yeraltt sularin paymin ciizi olmasi ilo izah oluna bilar.
Analiz edilon 5 sira iigiin siradaxili korrelyasiya amsalinin orta qiymati 0,26-ya borabardir. Bu
giymat Qafgaz caylarinin illik axim siralari {igiin tévsiyya olunan 0,30 [4] kamiyyatina yaxindir.
Buna baxmayaraq, 5 siradan 4-ii li¢iin siradaxili korrelyasiya omsalinin qiymati statistik baximdan
sifirdan farglonmadiyi tgilin, Lonkaran tobii vilaysti ¢aylarmin orta illik su sorflorinin miixtalif
tominatl qiymotlorini hesabladiqda tesadiifi kemiyyat modeli tatbig oluna biloar.
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Pesrome
Araes 3usipar
JIeHKOpaHCKHH rocy1apCTBEHHbIN YHHBEPCUTET

AHaau3 CTPYKTYpPA MHOT0JIETHBIX Pl PEKHA .JIeHKOPaHCKI/IX NMPUPOAHBIX NOJUH

JleHKOpaHCKasl JAOJMHA TMPUPOAHBIX PEK OLIEHUBAET CpeAHEe 3HAUYE€HHE KaK BOJBI , TaK U
CPEIHBIX BOJ B COOTBETCTBHH CO CPEIHEM 3HAUCHHEM U JHcliepcud. B pesynbrare aHannsa BOABI
THJIPOJIOTUYECKUX HaOII0EeHUI B OOJNBIICHCTBE PEK B TEPPUTOPUH MOTYT OBITH JTUOO CpEIHHMH,
100 KOJMMYECTBEHHBIMU B COOTBETCTBHHU Jucriepuueii. OCHOBHOW MPUYMHOM SBISETCS BIMSHUE
AHTPOIIOTEHHBIX (AKTOPOB HA BBEJICHHE IIEPHOJOB BPEMEHHU, T.€. IMEPHOAOB HEHEPABHBIX U
BTOPOCTEIHBIX (a3.

Bce xoppensinuy TEpBUYHBIX TEUYEHHUEPETHOHHBIX PEK MOJOXKHTEIBHO U 3TO (PAKTOPHI
n3menstores B nepenenax 0,17 —0,40.

Summary
Agayev Ziyafat
Lankaran State Unversiti

Statistik analyse of annual flow of the rivers of Lankaran natural province

The homogen sequence of water consumption ranges ranges of Lankaran natural province
rivers has been assessed both in terms of average and dispersion. As a result of the analysis it was
determined that in most territory rivers hydrological observation sequencescan be taken as homogen
or quasistationar in terms of average value and dispertion. The main reason for disorder of
stationarity in the territory rivers is the presence of periods of long-term feeding and superficial
feeding phases and the influence of anthropogenic factors.

The correlation coefficients of the annual fluw of the rivers are all positive and these
coefficients varies between 0,17 to 0,40.

Redaksiyaya goabul olma tarixi - 30.05.2019
Capa qgoabul olunma tarixi - 27.06.2019
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Daghq Sirvan iqtisadi rayonunda tohsil miiassisalorinin inkisafi va arazi taskili

Annotasiya: Mogalo Dagliq Sirvan igtisadi rayonunda tohsil miisssisalorinin inkisafina,
orazi toskilino vo tohsil xidmatinin keyfiyyatinin artirtlmasina hasr olunmusdur. Todgiqgat isindo
inzibati rayonlar {izra asas tohsil sahasi tohlil olunur, regionda tohsilin arazi toskili, tohsilsahasinda
movcud olan ¢atismazliglar arasdirilir, bu sahado dovlat torafindon goriilon tadbirlor otrafli tahlil
edilorak, igtisadi rayonda tohsil sahasinin daha da inkisaf etdirilmasina dair tovsiyalor verilir.
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Miiasir dovrds iqtisadi hoyatda tohsilin rolu ohomiyyatli doracods artmisdir. Tohsil
igtisadiyyatda bilik va bacariqlarin asilayir, comiyyata inteqrasiya vozifalarini yerino yetirir. insanin
omiir boyu tohsil almaq tolobatinin 6donilmasi iso tohsilin iqtisadi hoyatda rolunu yiiksoldon
amillordon on miihiimiidiir.

Olko ohalisinin tohsil vo eyni zamanda modoni soviyyasinin yiiksalmasi tohsilin
keyfiyyatindon, timumtohsil miiassisalorinds todris prosesinin somorali togkilindon asilidir. Tahsil
sahasi timumi iqtisadi sistemin, o ciimladan istehsal, elmi-texniki taraqqi vo ixtisaslh, diinyagoriisli
kadrlarin yetigsdirilmasi, hazirlanmasi tigiin zoruri olan peso biliklarinin verilmosina xidmaot edir.
Bununla slagadar, bazi elmi odsbiyyatlarda timumi daxili mohsulda tehsilin rolu va ya oksing,
UDM-in artimu ilo tohsilo ayrilan vasaitin ¢oxalmasi problemlori garsiliqli dyranilir.

Bir ¢ox gabaqcil 6lkolordo tohsil miiddatinin todricon artirilmasi istigamotindo addimlar
atilir. Kanada, Fransa, Hollandiya vo Cexiyada timumi tohsilin miiddoti 14 il, Almaniya, Boylik
Britaniya, Isveg, Avstraliya vo Yeni Zelandiyada 13 il, ABS, Finlandiya, Conubi Koreya, Polsa vo
bir sira digar dlkalords iso 12 il toskil edir. Umumi tohsil miiddati az sayda &lkado on bir il toskil
edir. Iqtisadi ©®mokdasliq va Inkisaf Toskilatinin molumatina gora, hor hansi dlkada istonilon tohsil
pillasi iizro tohsil miiddatinin bir il artirilmasi 6lkads Umumi Daxili Mahsulun 3-6 faiz artimina
gotirib ¢ixarir. Tohsil proses olaraq ardicil vo kompleks taskil olunur. Bu sistemin daxili elementlari
ibtidai, orta, ali tohsil miiassisalori olmagla, vahid moagsodo yonaldilir. Tohsil sistemi imumi
igtisadi sistemin torkib hissasi olmagla, hamin 6lkads shalinin sayi, onun moasgullugu, arazics
yerlosmasi problemloarinin holl olunmasinda da vacib amil sayilir. Tohsilin miiasir standartlara
uygun togkili vo idars olunmasi, kadrlarin diinya 6lkalori torafindon gobul olunmasi va tahsilin
insanlarin hoyat soviyyasindoki rolu ilo miioyyoanlogir. Tohsil ictimai amok bdlgiisiinde vo ya
bazarin formalasmasinda xiisusi ¢akisina géra hor bir 6lkads miihiim rol oynayir. Tahsil sahasinds
isloyanlorin sayi, onlarin amok haqqi, tohsilo ayrilan vasait, tohsil alanlarin timumi sayi, tohsilin
miilkiyyat formalarma goro bolgiisii, tohsilin birbasa vo dolayr yolla UDM-in, is qiivvasinin,
istehlakin formalagmasinda rolu bu sferanin igtisadi rolunu miiayyan edir [6].
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Tohsil miiossisolorinin regional inkisafini shamiyyatli dorocods demoqrafik proseslorin
gedisi, maskunlasma prosesinin xiisusiyyatlori, ohalinin yas, cins va s. strukturu, dogum, 6liim va
tobii artimin saviyyasi Vo s. miiayyen edir [6].

Dagliq Sirvan iqtisadi rayonunda shalinin say1 2017-ci ildo 315,3 min nofor olmusdur. On
¢ox ohali Samaxi rayonun payina diisiir. Tobii artim asason Qobustan rayonunda yiiksok, an az
Ismayilli rayonundadir. Dhalinin cins torkibins baxsaq kisilor qadinlardan 2,1 min ¢oxdur (cadvall).
Iqtisadi rayonda 4 sohar, 8 gasabo va 272 kand yasayis montagasi movcuddur [2].

2018-ci ilin avvalina 18 yasadok usaqglarin say1 92,9 min nafar, o climlodan kisilor 50,3 min nafar,

qadinlar iso 42,6 min nofor toskil edir. Usaqlarin say1 ¢ox oldugu Samaxi rayonudur (32,0 min
nofor) [4].

Lonkaran-Astara igtisadi rayonunun shalisi va tobii harokoti Cadval 1

Ohalinin say1 Ohalinin tobii horokat gostaricilari (2017-cii ilds)
(2017-ci ilda, min nafar) i,
Rayon Dogum Oliim Taobii artim
Min 1000 | Min 1000 | Min 1000
Umumi | Kisi | Qadin | nofor | noforo | nofor | nofora | nofor | naforo
omsali omsali omsali
Qobustan 46,1 23,3 | 228 908 19,3 244 5,3 664 14,5
Ismayill 86,1 43,4 42,7 1281 14,9 593 6,9 688 8,0
Agsu 79,2 40,0 | 39,2 | 1283 16,3 437 5,5 846 10,8
Samaxi 103,9 52,0 | 51,9 | 1805 17,5 604 5,8 1201 | 11,7
Iqtisadi rayon | 315,3 | 158,7 | 156,6 | 5277 16,8 1878 6,0 3399 | 10,8

Moanba: “Azorbaycanin ohalisi-2017”molumatlari osasinda tortib olunmusdur.

Tohsil prosesi miasir dovrdo ¢oxpillali tohsil sistemi kimi foaliyyst gostorir. Azarbaycanin
tohsil sistemina moktobagadar tohsil miiassisalori, imumtohsil miiassisalori, orta moktoblor, peso
moktablori, orta ixtisas moktablori va ali tohsil miiassisalori daxildir. Birinci pillodo moktabagodar
miiossisalorin foaliyyotinin planlasmasi, ikinci pillodo imumtahsil lisey, gimnaziya sisteminin
planlagmasi1 va tonzimlonmosi, tiglincii pillads iss ali va orta tahsil saviyyasi nozards tutulur.

Moktabagoador tohsil miiossisalori (usaq baggalar) 6 yasa qodor usaqlarin intellektual
inkisafinda, diinyagoriisiiniin artmasinda, sosial-psixoloji keyfiyyatlorinin formalagsmasinda mithiim
rol oynamaq]la, onlar1 orta tohsilo hazirlayan tohsil obyektloridir. Bu obyektlor homginin is vaxti
saatlarinda usaqlara nozarot edilmasi kimi vacib funksiyani yerino yetirmoklo, valideynlorin ictimai
istehsal prosesinds somarali istirakini tomin etmis olurlar.

Dagliq Sirvan iqtisadi rayonunda moktoboagodar tohsil miiossisalorinin say1r 2005-2017-ci
illordo clizi doyismis, 49-dan 46-ya enmisdir. Moktobogodor miisssisalords oxuyan usaqlarin
sayinda isa (2300-don 2125-5) azalma geyds alinmisdir. Moaktobogadar tohsil miiassisalarinds 100
yera diison usaq hesabi ilo tominat gostaricisi 85-don 87-o yiiksalmisdir [3]. Buna baxmayaraq 6lka
tizra 100 yers diison usaqlarin sayindan(88) asagidir.
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2017-cii ildo maktabagodar vo imumtshsil miiassisalorinds oxuyanlarin say1 Codval 2
Moktabagador tahsil Oyani iimumi tahsil
miiossisalori miiossisalori
orazi Say1 Onlarda oxuyan Say1 Onlarda oxuyan

usaqlar usaqlar
Qobustan 6 200 30 5200
Ismayilli 10 390 79 12056
Agsu 8 425 69 9328
Samax1 22 1110 70 13879
Igtisadi rayonu 46 2125 248 40463

Monba: “Azarbaycanda tahsil, elm, modoniyyat, 2017”

Igtisadi rayonda moktobagadar tohsil miiossisasinda oxuyan usaqlarin say1 2017-ci il {izra
2125 nofardir. Bu da Azarbaycan tizra orta gostaricinin 1,71% toskil edir. Bu da regionda daha ¢ox
Samax1 inzibati rayonun payina diisiir (codval 2).

Igtisadi rayonunda usaq baggalarmin orazi toskili gonatboxs deyil. Buna sobob kond va
gasabalorda moktabagadar tohsil miiassalori demek olar Ki yox saviyyasindadir. Bu sahada ciddi
adimlarin atilmasi asas mosaladir..

Fikrimizco, kond ohalisinin maddi vaziyyatini nozars almagla, kond yerlorinds usaqlarin ogli
inkisafina yardim etmok Vo onlarin oxumaq havasini artirmaq mogsadilo kond rayonlarinda, o
ciimladon Dagliq Sirvan arazisinds moktabagodar tohsil miiassisalorinde maddi-texniki vaziyyatin
yaxsilagdirilmasi vacib masalalordan biridir.

Tohsil miiossisalorinin oksoriyyotini {imumtohsil moktoblori toskil edir. Umumtohsil
moktablori golocayin ixtisasl kadrlariin formalasmasi ti¢iin mithiim rol oynayan bilik verici baza
rolunu oynayir. Azorbaycandaki orta iimumtahsil maktablori 11 va ya 9 illik tohsili ohats edir.

90-c1 illorin sonlarinda vo ondan sonraki illordo ohalinin yas strukturunda gedon
dayisikliklorlo — ohalinin dogum amsalinin azalmasi ilo alagodar, orta moktsb yasinda (6-17 yas)
olanlarin xiisusi ¢okisi azalmig, buna goro do Umumtohsil moktablorinds oxuyanlarin sayinda
azalma miisahido olunmusdur.

2005-2017-ci illordo Dagliq Sirvan iqtisadi rayonun oyani (giindiiz) tmumi tohsil
miiassisalorinin say1 257-don 248-0 enmis, onlarda oxuyanlarin say1 iso 47614 nofordon 40463
noforadok azalmisdir [5]. Bu proseso xeyli dorocods iimumi ohali arasinda usaqlarin sayimin
azalmasi tosir gostormisdir. Iqtisadi rayonda oyani tohsil miiossisolorinin sayr 6lko iizro olan
miivafiq gostaricinin 5,6%-i godordir.

Dagliq Sirvan iqtisadi rayonda 2005-2017-ci illorde giindiiz timumtshsil moktablarindo
oxuyanlarin say1 Qobustan rayonunda 6047 sagirddon 5200 sagirds, yaxud 14,0%, Ismayilli
rayonunda 15211-dan 12056-ya vo ya 20,7%, Agsu rayonunda 11830-dan 9328-o0 vo ya 21,1%,
Samax1 rayonunda 14526-dan 13879-a vo ya 4,4% asag1 enmisdir. Goriindiiyii kimi, sagirdlorin
azalmasi daha ¢cox Agsu vo Ismayilli rayonlarinda bas vermisdir. 2017-cii ilds igtisadi rayonunu
oyani imumtohsil miiassisalorinds oxuyanlarin say1 Azarbaycan {izra olan orta gostaricinin 2,7%-i
godar olmusdur [5].

Iqtisadi rayonda 2016/2017-ci todris ilindo dovlot vo geyri-dévlet oyani iimumi tohsil
miassisalorinds sagirdlorin dorss davamiyyati hazirliq vo 1-4 siniflordo 7980 nofar, 5-9 siniflordo
20115 nofar vo 10-11 siniflords 17678 nofor olmusdur.
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Umumtohsil miiossisalorinds tohsil alan sagirdlor arasinda ikinci ve iiciincii novbado
oxuyanlarin xiisusi ¢okisinde do miioyyon doyisikliklor bas verir. iki vo ii¢ novbaeli todrisin
mohdudlasdirilmas: todris prosesinin keyfiyystino miisbot tosir gostoron amildir. Bu baximdan
igtisadi rayonda miisbat tendensiya miisahido olunur. Bels ki, 2005-2017-ci illards ikinci va tiglincii
novbado oxuyan sagirdlerin payr Qobustan rayonunda 25,5%-dan 16,4%-o, Ismayilli rayonunda
22,6%-dan 14,0%-o, Agsu rayonunda 13,6%-dan 6,3%-2, Samax1 rayonunda 17,1%-dan 6,1%-5,
enmisdir. Iqtisadi rayonda II vo III névbods oxuyanlarin xiisusi ¢oKisi 2010-2017-ci il iizra 1,7%
azalaraq 9,8% olmusdur. Bu da 6lks lizro gostoricidon (2017-ci il tizro 14,8%) asagidir [5].

Azorbaycan Respublikast regionlarinin inkisafi 6lkodo ugurla hoyata kegirilon davamli
sosial-igtisadi inkisaf strategiyasinin miihiim torkib hissasidir. Regionlarin inkisafi sahasinds qabul
edilmis vo ugurla hoyata kecirilmis dovlot programlarinda icrasindan birido tohsil miiosissalorinin
yenilonmosidir. Belo ki, "Azarbaycan Respublikasi regionlarinin 2014-2018-ci illords sosial-igtisadi
inkisafi Dovlot Proqrami"nin tosdiq edilmesi haqqindadlks Prezidentinin formani regionda tohsilin
keyfiyyatinin yiiksoldilmasinas xidmat edir.

Agsu rayonunda Muradli kond 80 sagird yerlik tam orta, Dilman kond 80 sagird yerlik tam
orta vo Keg¢dimoaz kond 80 sagird yerlik imumi orta moktoblorinin tikintisi, Agsu sohor “Qaranfil”
usaq baggasinin osasli tomiri, Ismayilli rayonunda Kiiliillii kend 80 sagird yerlik ibtidai, Sebyan
kond 80 sagird yerlik imumi orta vo Qalingaq kond 360 sagird yerlik tam orta moktoblorinin,
Sumagalli kond 40 yerlik usaq baggasmnin tikintisi vo gohar 960 sagird yerlik 3 Ne-li tam orta
moktabinin asasli tomiri, Qobustan rayonunda Cuxanli kond 180 sagird yerlik tam orta vo Toklo
Mirzobaba kond tam ortamoktablorinin,sohar 2 Ne-li usaq baggasinin tikintisi, Samaxi rayonunda
Madrasa gasaba 380 sagird yerlik tam orta moktobinin vo sohor 4 Ne-li usaq baggasmntikintisi,
Goylar kand 1 Ne-li tam orta moaktobinin asasli tomiri olunmus vo galocokds tohsil miiassisalarinin
osasli tomiri va tikintisi sahasinds islorin davam etdirilocokdir[1].

Olko Prezidentinin 2018-ci il 22 yanvar tarixli Soroncamu ilo tosdiq edilmis “Azorbaycan
Respublikasinin 2018-ci il dovlat biidcasindo dovlat asasli vasait qoyulusu (investisiya xarclori)
{iciin nozordo tutulan vesaitin bolgiisii” uygun Ismayilli rayonun Gondov, Girk, Ustaglislaq, Samax1
rayonun Talisnuru, Orciman, Ciragli, Cabani, Cagan, Lalozar, Sabirli, Qobustan rayonunun Sixzarli,
Agsunun Sangalan, Abasxanli vo Sarvan kandlorinds modul tipli moaktob binalar1 qurasdirilacaq[9].

Beloliklo, biitiin inzibati rayonlar ilizro gostorilon qrupdan olan sagirdlorin payinda
ohomiyyatli azalma bas vermisdir. Bu miisbot tendensiya iqtisadi rayonda yeni moktablorin
tikintisinin vo khna maktablorinin rekonstruksiyasinin aparilmasi, bununla da moaktab sobokasinin
sagird tutumunun genislondirilmasinin naticasidir. Bels ki, regionlarin sosial-iqtisadi inkisafina dair
hoyata kecirilmig dovlot proqramlarina uygun olaraq, Dagliq Sirvan iqtisadi rayonunda ¢oxlu sayda
timumtohsil miassisalori tikilib istifadoys verilmis, moktoblorin yenidon barpasi, asasli tomiri vo
yaxud yenilarinin tikilmasi istiqamotinda xeyli shomiyyatli islor goriilmiisdiir.

Dagliq Sirvan iqtisadi rayonunda timumtahsil miiassisalorinda todris prosesinin keyfiyyatli
toskil olunmasina, moktoblorin boyiikliiyiine vo tutumuna bir ¢ox amillor qrupu, o ciimlodon elmi-
texniki toraqginin tosiri altinda biliklorin yenilonmasi va dinamik olaragq daim genislonmasi, amayin
xarakterinds vo tosarriifat miinasibatlorinds gedon doyisikliklar, yerli igtisadi soraitin 6ziinamaxsus
cohatlori, tohsilin sosial funksiyalarinin doyisilmasi tosir gostorir.

Sosial-igtisadi vo onunla bagli olan iqtisadi-cografi vo togkilat-pedaqoji faktorlar birbasa
olaraq timumtoahsil miiassisalor sobokasine va onun regiondaxili konfiqurasiyasina tasir edir. Buna
gora do sosial infrastrukturun bu miithiim sahasinin todqiqi zamani fiziki-cografi, demoqrafik vo
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moskunlagma saraitinin, tosarriifatin vo naqliyyat sobokasinin orazi togkilinin nozors alinmasi tolob
olunur.

Praktika gostorir ki, bir sira hallarda sohor orazilorinin miiayyan hissalorinds yeni
moktablorin sohar orazisinin morfoloji xiisusiyyatlori nozor alinmadan tikilmasi yaxinligda yeni
tikililorin yaranmasina sobob olur. Eyni zamanda iri kendlarin bozilorinds iki vo daha artiq sayda
moktab faaliyyat gostarir vo onlar kandin ohalisinin siiratlo artmasi soraitinds planlasma strukturuna
geyri-miivafiqdir. Bu baximdan moktoblorin inkisafinin vo orazi toskilinin iqtisadi-cografi todqiqi
mosalasinda bu prosess tasir gostaran amillorin 6yranilmasi, regional inkisaf imkanlarini, mohsuldar
qiivvalari vo maskunlagma sistemini nozars almaqla, imumtoahsil maktablorinin asas problemlarinin
miioyyan olunmasi miihiim rol oynamalidir.

Tobii-cografi amillor arasinda relyef yasayis montogelorinds oldugu kimi moaktoblorin
yerlosdirilmasina da tasir edon asas amillordon biridir. Buna gora do maktab sabakasinin idarsetms
strukturunun daha gevik, elastik foaliyyot gdstormosi, orazi planlagsdirmasimin tokmillogdirilmasi
soraitindo rayon moktob sobokslorinin miiasir taloblar soviyyasinds qurulmasi vacibdir. Bu zaman
problemo geodemoqrafik aspektdon yanasma da miithiim shomiyyat kasb edir. Belo ki, rayon
moktob sobokasinin somorali orazi togkili usaglarin sayini va torkibini, ohalinin miqrasiyasini nazoro
almag tolob edir.

Belaliklo, kond moktoblorinin orazi toskilindo, onlarin oOlgiistiniin  planlasdirilmasinda
ohalinin moskunlasma xiisusiyyatlorinin, kond yasayis montogolorinin bdyiiklityliniin, shalinin
sixliginin, onun digar kamiyyat va keyfiyyat gostaricilarinin va nahayat nagliyyat amilinin nazoros
alinmas1 vacibdir.Istehsalat vo xidmot saholorinds ixtisasli fohlo kadrlarna olan ehtiyacin
6danilmasinda pesa tohsilinin togkil olunmasi miithiim rol oynayir. Miistaqillik dévriinden avvalki
illordo Azorbaycanda hom peso moktablarinin, hom do orta ixtisas moktablorinin genis sobokasi
formalasmis, bu moktoblordon hor il onlarla ixtisas tizro istehsalatda vo xidmat saholorinds ¢alisa
bilocok ixtisash kadrlar yetigsmislar.

1990-c1 illarin avvallorinds yaranmis miirokkab sosial-igtisadi sorait texniki-peso tohsilinin
inkisafina da 6z monfi tosirini gostormisdir. 1994-cii ildon sonra maddi-texniki bazasi zaif vo
yliksok ixtisash kadrlar hazirlamaq imkanlart mahdud olan texniki-peso moktoblori logv edilmisdir.

Igtisadi rayonda 2018-ci ilin ovvalino ilk peso ixtisas tohsil miiossisalorinin say1 2, onlara
gobul olanlarin say1 312 nofar, tolobslorin say1 501 nafa, bitironlorin say1 263 nofor toskil edir.
Osason Ismayilli vo Samaxi rayonlarma samil edilir.

Azorbaycanin sosial-igtisadi inkisafi ilo bagli mosalolorin hallinds, formalasan bazar
miinasibotlori soraitindo soxsiyyatin vo comiyyatin tohsilo olan toalobatinin 6danilmasinds orta
ixtisas tohsilinin 6ziinomoxsus yeri vardir. Olkonin tohsil sisteminin torkib hissosi olan orta ixtisas
tohsili pillasi iqtisadiyyatin miixtolif sahalorinin ixtisasl kadrlarla tomin olunmasinda mithiim rol
oynayir, gonclorin miixtalif pesolora yiyalonmosini tomin edir, eyni zamanda onlarin iimumi icbari
tohsil almalarina sobob olur.

Orta ixtisas tohsili comiyyatin intellektual potensialinin formalagsmasinda miihiim rol
oynayir. 1990-c1 illorin sonuna gadar Azorbaycanda bir sira orta ixtisas moktablorinin ayri-ayri
nazirlik, konsern vo birliklorin nozdinds foaliyyat gostormolori bu sahanin togkilindo porakondalik
yaradirdi. Ona goro do Azorbaycan Respublikasi Prezidentinin 2000-ci il 13 iyun tarixli 349 sayli
“Azorbaycan Respublikasinda tohsil sisteminin tokmillogdirilmasi haqqinda” Formani ilo bir sira
dovlat toskilatlarmin tabeliyindo olan orta ixtisas miioessisolorinin Toahsil Nazirliyinin tabeliyino
verilmasing, orta ixtisas tohsilinin mozmununda ssaslh dayisikliklorin aparilmasina, kadr hazirlig:
strukturunun vo tohsil miiossisolori sobokasinin tokmillosdirilmoesine imkan yaranmisdir. Olkodo
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bazi texnikumlarin birlosdirilmasi ilo onlarin maddi-texniki bazasi, pedaqoji kadr potensiali vo bu
sahads olan beynolxalq tocriiba nozars alinmagla, yeni tipli orta ixtisas miiassisalori — kolleclor
yaradilmigdir. Son illords orta ixtisas moktablorinin say1 60-a endirilmisdir. Hazirda orta ixtisas
moktablorinin yaridan ¢oxunu kolleclor taskil edir.

Dagliq Sirvan iqtisadi rayonunda 2017-2018-ci tadris ilinin avvalina dovlat vo geyri dovlot
orta ixtisas tohsili miiassisalorin say1 2, gobul olanlar1 on say1 520 nofar, tolobolorin say1 1552 nafor
toskil edir.

Iqtisadi rayonda todgigat vo islomolori yerino yetiron toskilatlarin say1 ikidir. Bunlara
Azorbaycan Dovlot Pedaqoji Universiteti vo Samaxi Dovlst Regional Kolleci aiddir. Onlarda
mosgul olan heytatin say1 156-dir [9].

Iqtisadi rayonda bir ali tohsil miiessisasi olan Azarbaycan Dévlet Pedaqoji Universitetinin
Samaxi filiali 1991-ci ildon foaliyyot gostorir. Filialin inzibati binast 3 mortobadon, miiasir
texnologiyalar va istilik sistemi ilo tochiz olunmus 20 auditoriya vo 80 otaqdan ibaratdir. Biitiin
otaqlar komputer vo daimi internet sobakosi ilo tomin edilmisdir. Hal-hazirda filialda 63 dost miiasir
kompyuter avadanliglart il tochiz olunmus 6 otaq, 2 miiasir elektron 16vho vo 4 proyektor ils tochiz
olunmug dors auditoriyalar1 tolobo vo omokdaslarin istifadesindadir. Filialda 12 struktur foaliyyat
gostorir. 1. Direktorluq 2. Tadris vo toloba sobasi 3. Kadrlar vo imumi séba 4. Miihasibatliq 5.
Kitabxana 6. Komputer morkozi 7. Tosarriifat s6basi 8. Kredit sistemi vo toloba naliyyastlorinin
qiymatlondirilmasi kabineti 9. Pedaqoji fakiilts 10.Humanitar vo xiisusi fonlor kafedras1 11.Dil,
odabiyyat vo onlarin todrisi metodikas1 kafedrast 12.Taobiot vo pedaqoji elmlor kafedrasi 12
strukturda 96 omokdas calisir. Onlardan: inzibati idars heyati-6 nofor professor- miiallim heyoti-39
nofor tadris- kdmokei vo xidmatedici heyoat-51 nofor. 39 nafor professor- miisllim heyatdon: dosent -
6 nofor folsofo doktoru-bas miiollim -4 nofor folsofo doktoru-bas miiollim- 6 nofor miisllim - 23
nofor Filialda 5 ixtisas: Ibtidai sinif miisllimliyi(oyani vo giyabi) - Azorbaycan dili vo adobiyyati
misllimliyi - Tarix vo cografiya misllimliyi - Riyaziyyat vo informatika miosllimliyi -
Moktobaqgadar tolim va torbiys ixtisaslari lizro oyani sobado 524 toloba, qiyabi sobads iso 16 tolobo
olmagla comi 540 tolabo tohsil alir. Onlardan 503 nafori 6donisli esaslarla, 37 nofori isa dovlot
sifarigli tohsil alirlar. Apardigimiz arasdirmalar gostorir Ki, talobolor asason Dagliq Sirvan iqtisadi
rayonu arazisinds yasayanlardan ibaratdir. Clizi hissasini isa digor regionlardan olanlar togkil edir.
Ali moktablarin miiallim-pedaqgoji heyati do asason yerli orazinin sakinloridir, az bir hissasi diger
regionlarin, o ciimladon Bakidaki ali tohsil miiassisalorindan alave dars demak tigiin dovot olunmus
professor-miiallim heyatidir.

Regionun insan resurslariin islo tomin olunmasinda, tohsil miiassisalorinds kadrlara olan
ehtiyacin 6donilmasi baximindan Samaxi PDU region iigiin ¢ox mithiim rol oynayir. Onlarin
inkisafinin tokmillagdirilmasi, inzibati binalariin genislondirilmasi, talobs tutumunun artirilmasi vo
0z 1isini yaxs1 bilon professional kadrlarin hazirlanmasi, on osast tohsilin  keyfiyyatinin
yiiksoldilmasi, homginin tolobolor arasinda qizlarin sayinin azalmasina yol verilmomasi, is
yerlarindaki talobatin 6donilmasi baximindan ¢ox vacibdir [8].

Bundan basqa tohsil miiassalorinds tadgiqat islorin yerina yetirilmasina dovlat torafinds
vosait daxil olur. Bu vasaitin somarali vo keyfiyyatli tadgiqat islorino Xarclonmasine digqot yetirilir.
Dagliq Sirvan rayonunda yerina yetirilmis islorin hacmi 2005-ci ildo 251,5 min manat, 2010-cu ildos
542,2 min manat, 2017-ci ildo 1124 min manat taskil edir.

Beloaliklo, todgigat regionunda tahsil problemini hall etmok iigiin ilk avval burada maddi-
texniki tominat ilo yanasi, ixtisasl kadrlarin olmasi asas sortlorden biridir. Eyni zamanda koéhno
moktoblor yenilonmoali vo yarasiz moaktablorin yerinds modul tipli moktoblorin qurulmasi regionda
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genislonmoalidir. Tahsilin keyfiyyatinin yiiksaldilmasi {igiin yol infrastrukturu inkisaf etdirilmalidir.
Belo ki, ohalinin diinya gorlisiniin artirilmasi ti¢lin tohsil miiassisalorinin orazi toskiline xiisusi
diggat yetirmok lazimdir.
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CraThsl MOCBAIIEHA Pa3BUTHIO M TEPPUTOPUATHHON OpraHu3aluyd 00pa3oBaTEIbHBIX YUPEKICHUN
['opuo-1llupBaHcKOro 3IKOHOMHYECKOTO palloHa U TIOBBINICHHIO KadecTBa OOpa3oBaHUsS U
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OCHOBHasi cdepa 0oOpa3oBaHUSOTIACIBHO MO  KaXJAOMy aJIMUHUCTPAaTUBHOMY  DaioHY,
BBISIBJISIIOTCSICYIIIECTBYIOIIMEHEIOCTaTKU B 3Tol  cdepe.Takxke Har0oTcs pPEKOMEHIALMH MO
pa3BuTHIO cdepbl 00pa3oBaHUs B BBHINIECKA3aHHOM JYKOHOMHYECKOM pailoHe, a Takxke Ooiee
MOJIPOOHO MPOAHAIM3UPOBAHBI MEPHI, TPEANPUHUMAEMbIe TOCYAAPCTBOM B 3TOM HAIpPaBJICHUU.
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Development and territorial organization of educational institutions in the economic region of
Nagorno-Shirvan

This article is devoted to development and the territorial organization of educational institutions of
the Highland Shirvan economic region and improvement of quality of education and territorial
service of this region. In this research the main education separately on each administrative region
is analyzed, the existing shortcomings of this sphere come to light. Also are recommended the way
development of education in the aforesaid economic region are made and also the measures
undertaken by the state in this direction are in more detail analysed.
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Insan xar¢ong hiiceyrasi iizarinds aparilan arasdirmalarda hiiceyra kulturasinin rolu

Annotasiya: Bilindiyi kimi Xorgong Xostaliyinin bir ¢ox bioloji formalar1 var vo eyni
zamanda xastaliklo bagli insan iizorinds birbasa todqiqatlar aparmaq ¢ox ¢otindir. Buna gors do elm
adamlar1 insan Uzorinds ¢otin arasdirma tolob edon Xorgong arasdirmalarini, in vitro hiiceyra
hulturasi soraitinds insan badon miihitini yaradaraq aparirlar.

Bu mogalods insan xargong hiiceyrasi tizorinds aparilan aragdirmalarda hiiceyra kulturasinin
onamindan bahs edilmisdir.

Acar sézlor: Insan, Xorgong hiiceyrasi, Hiiceyra kulturasi

Key words: Human, Cancer cell, Cell culture

KuaroueBbie ciioBa: Uenosek, PakoBast kierka, Kierounast KynbTypa

Xorgang , hiiceyralorin nizamsiz béliinmasi olub, genetik vo otraf miihitin tasiri ilo amolo
golon kompleks bir xastalikdir. 100- don ¢ox xar¢ong ndviiniin olmasina baxmayaraq xar¢ang eyni
zamanada insan badan metabolizmasinin isloyisine gora forgli davrana bilor. Diinya tizorinds heg
bir insanin DNT-si (Dezoksiribonuklein tursusu) bir birino oxsar olmadigina goro, insanlarin eyni
milalico metodlarina qgars1 da forgli reaksiya vermasi basadiisiilondir. Texnologiyanin inkisaf
etmoasilo birlikda Xxorgong Xastaliyina qarsi aparilan miialico metodlar1 da doyisir vo inkisaf edir.
Xastoliklo bagl standart gobul edilon kimyaterapiya, radiyoterapiya, corrahi miidaxilolor Kimi
metodlardan olave olaraq xar¢ong peyvandlori, bioloji miialicalor, kok hiiceyra metodu, hormonal
miialico, immunoterapiya va gen terapiyalardan da istifado edilmays baglanmisdir. Xargong va onun
miialicasi ilo magqul olan elm adami olagali an yeni elmi todgigat mogalalori, forqli yanasma
usullar1 vo miialico metodlarini, ¢ox yasi bilmok mocburiyystindadir [1].
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Sakil 1. Xar¢ong hiiceyrasi.

Radiyoterapiya: Bu metodla Xxorgong hiiceyrasini 6ldiirmoa mogsadli olaraq ionlasdirici
stialarindan istifado olunur. Radiyoterapiyada, insan badanin spesifik bir hissasini vaya biitiin
bodoni hadof alaraq miialico aparmaq olar. Bu metod xasto hiiceyralorini 6ldiirdiiyli kimi saglam
hiiceyralara do ciddi zarar verir.
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Sakil 2. Radiyoterapiya verilmasi prosesi.

Kimyaterapiya: Metodun osl moadsadi, Xorgong hiiceyralorini kimyavi maddaslorlo
oldiirmakdir. Kimyaterapiya, radioterapiyada da oldugu kimi hamg¢inin corrahi miidaxilodon gabag
sisin kigildilmasi mogsadilo do tatbiq olunur. Kimyaterapiya limfoma vo digor gan Xxargangi kimi
xastaliklords tasirli miialico metodu kimi istifads olunur.

Sakil 3. Kimyaterapiyanin verilmasi

Carrahi metodlar: Bu metodla inkisaf edon Xorg¢ang hiiceyra toxumasindan 6nca diagnoz
goyulmasi ii¢iin bir parca (biopsiya) alinir. Daha sonra hamin sisin metaztaza verib vermadiyi
yoxlanilir. Metaztaza voya yayilma olmayan voziyystdo homin sis toxumasi(kiitlasi) corrahi tisulla
insan badanindon ¢ixarilir.

Tarix boyunca xargong istor insanda istorsa heyvanda miitomadi ortaya ¢ixan problem
olmusdur. Xoargong kalimasi latinca “canker” voya “carcinos” kalimasindon meydana golmisdir. Sis
termini ilk dofo Miladdan 6nco 3-cii yiizildo sis otrafindaki sismis damarlari xor¢angin ayagina
bonzatdiyi tigiin Hippokrat torafindon istifads olunmusdur. Yunan doktor Galen isa sismis monasina
golon “oncos” terimindan istifads etmisdir.

Canlilarin vo momoalilorin elmi aragdirmalarda todqiqat obyekti kimi miimkiin olduqca az
istifado edilmosi hallarinin giindoma galmasi, biomedikal arasdirmalarin farqli bir ¢ox sahalorinda
hiiceyra Kulturasinin inkisafin1 vo istifadasi zoruri hala gotirmigdir. Bununla bels, son zamanlarda
xar¢ong arasdirmalarinda vo virusologiya sahosinds hiiceyra kulturasindan six istifado olunur.
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Hiiceyra kulturast mikrobiologiya sahasinds &zolliklo viruslarin g¢oxaldilmasi vo toyin olumasi,
ayrica olaraq virus peyvandlorin istehsal edilmasi magsadils istifade olunmaqdadir. Yeni yiizilds iso
Xorgong arasdirmalarin siiratli inkisafi ilo 6zolliklo Xorgong oleyino olan dormanlarin inkisaf
etdirilmasinds , oldiiriici tosir dozalarinin miiayyan edilmasinds laboraturiya soraitinds hiiceyra
kulturasindan istifads olunmasi bdyiik 5nom kasb edir [2].

Ik dofs 1951- ci ildo Amerika Birlosmis Statlarinda (ABS) Usaqliq agz1 xorcongi (Serviks)
olan xastonin toxumalari laboraturiyada hiiceyra kulturasi soraitinds ¢oxaldilmisdir. Henrietta Lack
adindaki vofat etmis hamin Xastonin adina istinadon laboraturiyada ¢oxaldilmis hiiceyrasino Hela
ad1 qoyuldu vo biitiin diinyada xor¢ong arasdirmalari {igiin istifado olunan material halina golmis
oldu. Hal hazirda Amerikan Tipli Kultura Kolleksiyasi (American Type Culture Collection, ATCC)
Vo Avrupa Hiiceyra Kultura Kolleksiyasi (European Collection of Culturu, EACC) hiiceyralar iigiin
osas monbalor hesab edilir. Belo ki, buralarda 80 forgli tips aid olan 4000- don ¢ox hiiceyra

kulturast movcuddur.
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Sokil 4. Insani forgli organ vo toxuma hiiceyralorin hiiceyrs kulturas.

Suspension hiiceyro kulturasi: Suspension hiiceyra kulturasinda hiiceyralor miihitdo asili
qalmis saklinda boyiiyiirlar. Belo hiiceyralar, kultura siisasine bagl qalmadan inkisaf edir vo ¢oxala
bilirlor. Qan , dalaq, siimiik iliyi vo 6zalliklo tam inkisaf etmomis hiiceyrolor Suspension goklinds
boyiimaya meyillidirlor. Suspension igindoki hiiceyralor kigik topalar soklinds olurlar. Bu metodun
tstiinliiyii ondan ibarotdir ki, kulturada ¢oxlu sayda hiiceyralori goxatmaq vo asanliqla kulturadan
toplamagq olur [3].

Yapisqan hiiceyra kulturasi: Bu kulturada hiiceyrolor tok tobogo halinda sohto yapisaraq
coxalirlar. Fibroblast va epitel hiiceyrasi bu kulturada ¢oxalan hiiceyralordir.Bu metodun istiinliiyi,
iist sohta yapisan hiiceyralorin mikroskop altinda rahat sokilds incalonmasidir.

Hiiceyra kulturasi miihitindo hiiceyralorin boyiiyiib inkisaf etmosi tiglin lazimi qidalar
olmalidir. Hiiceyra kulturast miihitinda, ehtiyac doracasine goro baza miihiti, zordab — azaldilmis
miihit vo zordabsiz miihit olmagqla ti¢ sinifs boliiniir. Hiiceyralor kultura sartlorinds amin tursulari,
vitaminlor, qeyri iizvi duzlar vo glikoza kimi karbonlu qida miihiti igorisindo daha yaxsi ikisaf
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edirlor. insan vo digoer mamali hiiceyralori, 36-37 °C istilik araliginda, pH 7.4-do (Power of
Hydrogen) va 5 faizli CO,—li kultura soraitinds optimal boyiima hoyata kegirir [4].

Hiiceyralor, oldo olunan toxuma ndviine goro (dori gan vo s), hiiceyra ndviina gors
(fibroblast, epitel vo s), Xastolik novii (xor¢cong hiiceyralori, genetik xastoliklor vo s) kimi
kriteriyalar1 nazars alsaq bir ¢ox siniflondirmoe mdvcud olacaqdir.

1. Xorgong Hiiceyralori ( Genetik mutasiyali hiiceyra)

- APC (Adenomatous polyposis coli): Kolon (Bagirsaq), agciyar va dari xarganglarinds rol oynayir.
- BRAF (Serine/threonine-protein kinase B-raf): Anormal dogumlarda, tiroid vo dari Xar¢anlarinda
tosirli rola sahibdir

- EGFR (Epidermal growth factor receptor): Onkogendir vo antixar¢ong dormanlarin hodof
noqtasidir.

- CTNNBZ1(Catenin beta-1) : Onkogen funksiyasini yerino Yyetirir vo mutasiyalar1 ilo Xor¢ong
xastoaliyindo 6nomli rol oynayir.

-PIK3CA (Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha) : Kolon
(Bagirsaq), Agciyar, Yumurtaliq vo dos xargangindo rol oynayir.

-PTEN (Phosphatase and tensin homolog) : Prostat. beyin, dori va dos xarganglarinds rol oynayir.
-TP53 (Tumor protein p53) : DNT (Dezoksiribonuklein tursusu) xota mexanizmasi zamani, miivafiq
hiiceyra cavabinin verilmasinds va digar anormal genetik proseslords rol oynayir.
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Sakil 5. Kultura soraitinds insan bodon hiiceyrasi iizarinds totqiqatlarin aparilmasi.

Xorgong hiiceyrasi {iglin aparilan hiiceyra kulturasi metodu, insan badonindan hiiceyranin
olds edilmasi, ¢oxaldilmasi va {izarinds todqiqatlarin aparilmasindan ibaratdir. Bu metodla avvalca
todgigatginin miioyyan etdiyi Xorgong noviino gors insanin forgli organ vo toxumalardan hiiceyra
alinir. Daha sonra homin hiiceyralor qidali miihitdo laboraturiyada xususi yolla g¢oxaldilir.
Coxaldilmis hamin hiiceyralars tadqgigat¢1 kimyavi dorman va diger miialica hesab etdiyi vasitalori
yoxlaya bilor. Bu yolla insan boadoninds aparilmaq istonilon totgigatlar in vitro laboraturiya
soraitinds hoyata kegirilmis olur. Noaticads hiiceyra kulturasi metodu ils tadgiqatgi tictin daha stabil
sorait yaranmis olur, hom aragdirma aparilacaq insanda bas veracok komplikasiya risklorin gqabag:
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alinmis olur ham da Xargong Xostolinin tez bir zamanda miialicasinds yeni metodlarin tapilmasi
ticlin gorait yaranir.
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The significance of cell culture in the studies conducted on human cancer cell
In the article the significance of the research conducted in the direction of the treatment of
human cancer disease, in the condition of cell culture has been studied.
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Faktorizasiya iisulunu tatbig etmakls iki olgiilii Laplas tanliyinin fundamental hallindan g
tartibli tanliyin fundamental hallinin alinmasi

Annotasiya: Baxilan isdo iki 0l¢iilii Laplas tonliyinin operatoru faktorizasiya edilsrsk,g
tortiblibircins xiisusi toromali tonlik ti¢iin fundamental hall qurulmusdur. Bunun {igiin iki 6lgili

Laplas tonliyinin fundamental hallindan %tartib xtisusi toromolorin hesablanmasi lazim olmusdur.

Acar sozlor: Laplas operatoru, fundamental hall, faktorizasiya {isulu, %VQ gtsrtibli bircins

tonliklor, kasr tartibli tanliyin fundamental halli.
Key words: Laplace operator, fundamental solution, factorization method, composed

homogenious equations of order % and g,fundamental solution of equation with fractional

composition.
KiawueBble caoBa: Omneparop Jlamnaca, ¢yHAaMeHTaJbHOE  pPELIEHHE, METOJ

(dakTopusalys, OJHOPOIHOE YpaBHEHHE HOpS[I[OK% I/Ig , pyHIaMEHTaNIbHOE pELICHHE YpaBHEHUS
JTPOOHOM MPOU3BOTHOM.
Giris: Adi diferensial tonliklorin fundamental hallorindon istifads etmekle%tertib, % : %m

a (a € (0,2) tortib adi diferensial tonliklorin fundamental hallori {igiin faktorizasiya tisulundan

istifado etmoklo analitik ifadolor alinmigdir [1]. Xiisusi toromali tonliklora goldikds isa geyd
etmaliyik ki, avvolca birinci tortib elliptik tip olan Kosi-Riman tonliyinin fundamental hallindan

istifado etmoklo faktorizasiya {iisulu ilo %, % Vo % tortibli xtisusi téramali tonliklor {igiin
fundamental hallor qurulmusdur[2], [3], [4].

Iki 6lciilii Laplas tonliyindan faktorizasiya iisulu ilo % tortibli bircins xiisusi téromali tonliyin
fundamental halli tigiin ifads Laplas tonliyinin fundamental hallindon alinmisdir [5]. Bunun iigiin

% tortibli bircins xiisusi téramali tanlik hall edilmisdir.
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Toqdim olunan igdos iki dl¢iilii Laplas tonliyinden faktorizasiya tsulu ilo %tartib bircins xiisusi

toromali tonliyin fundamental halli alinmisdir. Bunun {igiin %tsrtib xtsusi toromoali tonlik hall

edilmisdir.

Masalanin qoyulusu: Asagidaki sokilds iki 6l¢iilii Laplas tonliyine baxag.

U (x) oU(x

Burada (1) tonliyinin fundamental halli [6]

1
U(x)=§~ln|x|, X =% +%;, (2)

soklindadir.Belo ki,
U (x) N o°U (x)
oX; ox;
(3) ifadasindao(x,), (k =1,2.) Dirakin “delta” fiinksiyasidir. Laplas operatorunu asagidaki kimi
faktorizasiya edok.

= (D2 + DU (x) = 5(x) =5(%)5(x,) 3)

1 1 3 1 1 3
D22 + Dl2 = (Dz2 +0{D12)(D22 +ﬂD2D12 +7’D22 D1 +/1D12) =
3 1 1 3 3 1 1 3
=D} + fD2D? +)D,D, + AD2D? + aD2D? + affiD,D, + ayD2D? + aAD;. (4)
Bu ifadani (3)-do nazars alaq:
al=1,
p+a=0,
)
y+af =0,
A+ay=0,
Buradan da,
a=Ai, B==i, y=i, 2=, (6)

oldugunu alariq.

Aldigimiz omsallar (4) ifadesinds yerino yazsaq apardigimiz faktorizasiya asagidaki soklo diisor.
1 3 1 1 3
D; + D} = (D} ++/iD?)(D} —+iD,D? +iDZD, —in/iD?) (7)
Vo ya
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3 1o ER 1
D? + D? = (D2 —+/iD,D? +iD2D, —i/iD?)(D2 ++/iD2).

8)
Belalikls (3) va (8)-don alariq:
3 1 1 3 1 1
(D2 —+/iD,D? +iD2D, —i/iDZ)(D2 +~/iD2)U () = 5(x). 9)
Burada asagidaki sokilds isaraloma gabul etsok:
1 1
DU (x)++iDZU (x) =V (x), (10)
onda (9)-dan alariq:
3 1 1 3
DAV (x) - \/EDZ DA (x) +iD2DV (x) — i\/TDfV (xX) =0(x). (11)

Yoni V(x) fiinksiyasi (11) tonliyinin fundamental hallidir. Bu fundamental hallin alinmas {igiin
(2) va (3)-don istifads edok:

V(x) = DZU(x)+\/_D2U(x)——D2In|x|+£D2In|x| I(Xz In X2 +t2dt +
271'8X
i J(X T) In /x> +z°dz.
27[8X1

(12)
(- *)'

Almnan (12) ifadasinds

|2:ii %m X12+t2dt,
27 OX, 4

(13)
(=)
Vo
\/T 8 T) In\/x? +z2dz, (14)
T or ax 1 2
(_E)!
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soklindo gobul olunub. Biz bu inteqrallar1 ayri-ayriligda hesablayib (12) ifadasinds yerino
goyacagiq.

Bu inteqrallar1 hesablamaq fig¢iin hissa-hissa inteqrallama vo xiisusi téromoanin Xassalorindoan
istifado edacayik.

|2_ 1 a &m x12+t2dt=_iij.i(xz t) In X12+t2dt=
27 6X2 0 (_1)| 2w axz 0 dt EI
2" 2

X
2
L L 2 L

_ 1ot In\/x2—+t2 _T(xz—t)z tdt | 1] x |nX+]Z(X2_t)2 tdt
1 1

2 =0 2 2 2
1 2
Inx, +G |, (15)
272' (_1)|

(15)-ds asagidaki kimi isaraloma goabul edilmisdir:

I(XZ : tdt _(151)
0 (_f)l X1

Burada G-inteqralinda X, —t =7 ovozlomosini aparsaq, asagidakini alariq:

G=T(X2_t) tdt =_T n" (-n°)-2ndn _ 2 f X, — 1’ dy -
0 _Ly ot N Ly 06 -1)° _1 0 nt=2%n% + X + %
( 2)- 2 ( 2)- ( 2)-
_ 2 \/JX? X, —n°
(_;)! D (77 = (% + %) f7? = (%, —|x1)) (16)

Biz (16) ifadasinds inteqralalt1 flinksiyani sado kasrlora ayirmaqla asagidaki naticoni alacagiq:
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VX Ve
ot laf m afwm | )
(=) 29 m—(%+ix) 257 —(X-iX) (=)
2 2
burada
Glzjz—.,Gzzjz—., (18)
o N _(X2+|X1) o 17 _(XZ_le)

soklinds gabul edib vo integralalti fiinksiyalar1 yenidon sads kosrlors ayiraraq hesablayaq.

e gy 1 e 1 1
G= | - = — | _ — d, (18.1)
o = HiX) 2% X, g \ =X X X, X
Vo
G —ij dp ___ 1 f t 1 (18.2)
? 2= (%, —iX) 2%, —ix, § \ 7=%, —iX, 7+~/X, —iX, '

Burada G, vo G, -do alinan sado kosrlorin ibtidai fiinksiyasini tapib, sarhod giymatlarini yerina
yazag. Onda

1 In|77 N

e -
1 In‘(,/x2 +iX, \/X_Z)Z} 19)

G, = 2/%, +ix, ‘77+\/x +iX, H 2%, +ix, ‘ iX,
ra
G — 1 |n|77—1/x2 — X, _ 1 In‘(’/xz —iX —\/x_z)z‘ (20)
* 2%, —ix ‘77+\/x2 —ix, “,,:o 2./, — X, ‘ —ix,

Alnan (19) vo (20) ifadoslorini (17)-do va daha sonra (15)-do nozors alsaq |, -liglin agsagidaki kimi
natico alariq.

1

|, =) ’ =2 Inx, - 1 1 ‘VX2 K - \/_)Z‘ ‘V \/_)Z‘ (21)
2= - 1). \/X2 +iX, ‘ iX, ‘ \/xz ‘ |xl ‘
2

Eyni tisulla | -i hesablayaq.
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1, ‘ﬁij%ln x§+r2dr_—£ij d 0g=7) A o) In\/x2 +r2dr =
27 OX, 4 (=31 2 ox pdr 4y
2 2
i o0 e e j-n)t dr | Vil x ((x-7) " e
21 o, 1 X+ I 1 2+ 27|, 1 %+ 1, X +7°
| o 1 % =TI
2 7=0 2 2 2
il X, + F (22)
27[ (_l)l
%
burada asagidaki kimi isaraloma goabul edilmisdir:
F= j(xl 0 7 (22.1)
( 7)| X2 +7T

Bu inteqralda x, — 7 = &* avozlomasini aparmaqla asagidaki sokildo ifado alariq

Pofen we el (x-2eds 2 %
0 (_1)! X; +7° \/71(_1)! X, + (% = &%)’ (_1)! 2 &2 X g
2 2 2
Vx 2
2 _
“ ol ) @)
e =0l =00
(23) ifadasindo inteqralati fiinksiyani sada kasrlors ayirmagla hesablayacagiq
VX VX
1 d d
R N - [R+F) (24)
(_E)! E=(x+ix) 3 ¢ _(X:L_IXZ) ( f)|
burada,
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Ix Jx
de de
Fl = 2 - ' F2 = 2 - ’ 25
J e Pl ey (@)

soklinda goabul edok va inteqralalti fiinksiyalar1 yenidon sads kasrlors ayirib hesablayagq.

Fl=j2d§_ = 1_j 1 1 ke (25.1)
0 X=X FiX,) 24X +ix, 3 E— X FiX,  E+y X +iX,

Va

a0

I:2

:j dé _ 1 JF 1 1 e
0 52_(X1_ixz) 2 Xl—iX2 0 g—ql 1—iX2 §+m ' (25.2)

Burada F, vo F, -do alinan sado kasrlorin ibtidai fiinksiyasini tapib, sorhad giymatlorini yerina
yazag. Onda

— 1 |n|§_\lxl+ix2 \/XT: 1 In (VX1+iX2_\/Z)2 (26)
1 2\/ X, + X, ‘5 + \/ X, +iX, o 2\/ X, +1X, iX, ’
—— " —
22X —ix, ‘(5+\/xl—ix2 o 2,/% —iX, —ix,
Yuxaridaki (24) ifadasinda (26) va (27)-ni nozars alsaq:
F=— 1 1 |n|(‘\/xi+ix2_\/;l)z|+ 1 In|(VX1—iX2—\/Z)Z| , (28)
2.(_2)! N ‘ iX, ‘ X —iX, ‘ —ix, ‘

miinasibatini alariq.

_L
2

Homginin |, = M Inx, + F |oldugundan,
27[ (_E)l
,)!
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I, = In x - -
Yoon (_;)! 2 2.(_;)! \/x1+ix2 ‘ IX, ‘ \/x1—|x2 ‘ —ix,

Biz I, vo |, igiin aldigimiz naticalori (12) ifadssinds nozars alsaq, V(x)=1,+ 1, oldugundan
asagidaki teoremi alariq.

Teorem:Verilmis iki Olgiili Laplas tonliyini (8) soklindo faktorizasiya etmoklo (11) tonliyinin
fundamental hallini

VT S YA e - | |J—'X—J—)Z%

27(- ;). LS 2| X, +ix, ‘ X, ‘ \/ X, —iX; ‘ iX,
il % 'nX =1 InK”Xl”).(2 _\/Z)ZL L |n‘(VX1_iX_2 ~JxJ] . (30)
2 \/X1‘HX2 ‘ X, ‘ \/Xl—IX2 —1IX, ‘

soklinds almis olurug.
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3
YaCTHBIMM IIPOU3BOAHBIMH IOPSIKA EI/IS (byHnamMeHTaIbHOTO pelieHus omeparopa Jlammaca c

1
IIOMOIIBIO MCTOA0B (1)aKTOpI/I3aLII/II/I. I[JI?I OTOro NMpUuMja0OCh BBIYUCIUTL IIPOU3BOJHOIO HOp?IIIKaE.

oT (hyHIaMEHTAIBHOTO PEIICHUS IBYMEPHOTO ypaBHeHus Jlamaca.

Summary

Asgerov ldrak
Guliev Allahshukur
Lankaran State University

Determination of the fundamental solution of the composed equation of order gfrom

the fundamental solution of the bidimensional Laplace equation by the
factorization method
In the present case, the fundamental solution for a specific derivative homogenious equation of

ordergis constructed by factorization bidimensional Laplace equation operator. For this, it is

necessary to calculate specific derivatives from the fundamental solution of the two-dimensional
Laplace equation.
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Lankaran bolgasinda becarilon ¢ay bitkisinin
(Camellia sinensis (L.) Kuntze) movsiimi inkisaf ritminin tadqiqi

Annotasiya: Lonkoran bolgasinds becarilon ¢ay bitkisinin iqlim amillarinin tesirindon asili
olaraqg movsiimi inkisaf ritminda bas veran doyisikliklor tadqiq edilmisdir. Tadqigat isinin noticasi
gostormisdir ki, tadqgiqatin aparildigi orazinin torpag-iqlim saraitindo Camellia sinensis bitkisi
inkisaf ritmini tam basa catdira bilir vo bdolgo orazisinin tobii iglim soraiti ¢ay bitkisinin
yetisdirilmasi ti¢lin olverigli hesab olunur.

Acar sozlar: Camellia sinensis (L.) Kuntze, temperatur, ayliq yagmti miqdari, ex situ,
movsiimi inkisaf ritmi

Key words: Camellia sinensis (L.) Kuntze, temperature, monthly rainfall, ex situ, seasonal
rhythm.

Kurouesble cioBa: Camellia sinensis (L.) Kuntze, remneparypa, MecsiuHble OCaaKH, €X Situ,
CE30HHBIN PUTM.

Giris. Lonkaran orazisi 38°24-39°24 simal vo 47°58 sorq cografi en dairasinds yerlogsmoklo
dag otoyi saholords orta hesabla 200 metr hiindiirliikkda, Xozarin sahilina dogru arazilari isa doniz
soviyyasindon 28 metrodok asagida yerlosir. Bolgs orazisinde havanim orta illik temperaturu 25,1°C,
yagintinin illik migdar1 1400-1600 mm, Giinos radiasiyas1 125-134 kkal/sm?® toskil edir  [5].
Lonkaran bolgasini conub torafdon shato edon dagliq arazilorin Xozar donizino dogru koskin sokildoa
sahilboyuna enmasi doniz tizorindon qalxan su buxarinin kondensasiyasi iigiin olverisli sorait
yaratmaqla havanmin riitiibatliliyinin yiiksolmosino sobob olur. Belo miihit soraiti bir ¢ox
rlitiibatsevan bitkilor kimi ¢ay bitkisinin yetisdirilmasi ligiin alverislidir. Aparilmis todqigatlara gora
bolgo orazisindo ¢aymn becorilmosi ligin 21 min hektara yaxin yararli torpaq sahasinin oldugu
molum olmusdur. 2017-ci ilin son statistik molumatlarina asason Lonkoran bolgasinds becarilon ¢ay
plantasiyalarinin imumi sahasi 1114,3 hektar togkil etmisdir [6]. Respublikamizda geyri-neft
sektorunun inkisafi ilo bagli hoyata kegrilon todbirlor bir sira kond tosaorriifati sahalarinin
dir¢aldilmasi ilo gaygiligin inkisaf etdirilmasini nozordo tutarag bu sahays dovloet doastayinin
giiclondirilmasi, ¢ay istehsalina maragin artirilmast vo elmi-tadqiqat islorinin  daha da
genislondirilmasi baximindan Camellia sinensisin movsiimi inkisaf ritminin dyronilmosi mithiim
ohomiyyat kash edir.

Morfoloji xiisusiyyatlorina goro Camellia sinensis (L.) Kuntzenin adabiyyat manbalorinds 3
novmiixtalifliyinin oldugu geyd olunur (Whight, 1962): Camellia sinensis var. sinensis (Cin ¢ay1),
Camellia sinensis var. assamica (Assam ¢ay1), Camellia sinensis var. cembodiensis (Kambodca
cay1) [8]. Lonkaran bolgasinda sinaq magsadi ils ilk dafa XX asrin avvalarinds Cin sortu (Camellia
sinensis var sinensis) aid toxumlar getirilmigdir [2]. Sinaq moqsadi ilo aparilmig okin iglarindon
miisbat naticonin alds edilmasi bu sahoys maragi artirmaqla daha genis orazilords becarilmasina
baslanilmigdir.
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Cin sortu digar sortlarla nisbatds doyison miihit amillarine qarsi daha yiiksok davamlilig ilo
forglonir [3]. Tadgigat bolgesindo becorilon Camellia sinensis budanmadigi halda 3-5 metr
hiindiirlityodok inkisaf edon, homisoyasil, six ¢otirli, oval vo ya uzunsov kiit uclu ellipsvari
yarpaglari ilo saciyyalonan kol bitkisidir. Apardigimiz tadgiqgatlara ssason miioyyan edilmisdir ki,
Lonkoran bolgasinin torpag-iqlim soraitdo yetisdirilon homisoyasil cay bitkisindo boyatma vo
inkisaf prosesi ekoloji amillora qars1 hassasdir vo miihit amillarinin tosirindon asili olaraq inkisafini
davam etdirir.

Material va metodika. Tadqiqat islori 2018-ci il arzinds Meyvagilik vo Caygiliq Elmi
Todgigat Institutunun Lonkoran cay filialimin smaq tocriibo zonasinda aparilmisdir. Todgigat
material1 kimi Lonkoran bolgosinin iglimine uygun rayonlasdirilmis iki seleksiya sortu (Azorbaycan
Ne2 vo Azorbaycan Ned) gotiiriilmiisdiir. Miisahidalorimizi geyd olunan har iki sorta moxsus
mohsula diismiis 8-9 illik ¢ay bitkilorindon gotiirilmiis niimiinalor tizorinds aparilmigdir. Tadqigat
islorinin aparildigr miiddotdo bdlgo orazisindo aylar iizro havanin orta ayliq temperaturu, havanin
nisbi riitiibotliliyi vo orta ayliq yagmti miqdar1 haqqinda molumatlar Lonkoran RHM-don
gotlirilmiisdiir. Sinaq tacriiba sahasinds todqiqat islori zamani Gyranilon sort vo formalar tizorinds
hor on giindon bir misahidalor aparilmisdir. Todqigat zamani segilmis kol niimiinalori {izarinda
fenoloji miisahidalor (Betigman 1979, 3aiine 1981), movsiimi inkisaf ritmi (MosxuanoB , CMUpHOB
1967, Koctuna, 2005) Oyronilmisdir [9,10,11,12,13]. Tadqgigat bolgesinds torpaq miihitinin
reaksiyasi, torpagin namliyi, temperaturu, strukturu vo digor edafik xiisusiyystlor odobiyyat
molumatlarina asason Xarakterizo edilmisdir [4].

Miizakira va naticalar. Lonkoran bolgasinin riitiibatli subtropik soraitinds homisoyasil ¢ay
bitkisinda vegetasiya prosesinin gedisi iqlim soraitindon asili olaraq il boyu miisahido olunsada,
vegetasiyanin daha intensiv dovrii mart aymin ikinci on giinlilyiindon oktyabr aymin sonlarinadok
gedir. Fenoloji miisahidolor zaman1 ¢ay bitkisindo vegetasiyanin intensivlosdiyi dévrds ilk olaraq
topa tumurcuglarinin, daha sonra isa qoltugalti vo yatmis tumurcuglarin inkisaf etdiyi malum
olmusdur. Fleslori y1gilmis vo ya budanmis kollarda tops tumrcuglari olmadigindan, avvalca qoltuq
tumurcuqglarinda, daha sonra iso yatmis tumurcuqlarda canlanma noazars ¢arpir. Budanmis kollarda
inkisaf, budanmamislara nisbotdo daha intensiv getdiyi miisahido olunur. Buna sabab Kkimi
budanmis kollarda torpaqaltt hisso ilo torpaqustu hisso arasindaki pozulmus tarazligin barpa
edilmasins bitkinin soy gostormasidir [1]. Mart ayinin ilk on giinliiyiindo havalarin istilosmasi ilo
yeni zoglarin inkisaf etmasi kolun gicok amologatirma sathini artirmaqla daha gox meyva vermasina
imkan yaradir.

Tadgiqat bolgasinda aparilmig fenoloji miisahidalor zamani ¢ay bitkisinds iyun aymin ilk on
giinliiylindon havanin ortalama temperaturunun 20°C-ni Otdilyii zamandan baglayaraq yeni amoalo
golmis ¢igok tumurcuqlart miisahido edilmisdir (Diagram 1). Avqust aymin ikinci on giinliiylino
dogru havanin ortalama temperaturunun 25%C-ni kecdiyi zamandan balayaraq kollar tizorinds tok-
tok halda agilmis ag vo bazon sarimtil rongli ¢igok taclar1 goriiniir. Isiqh saatlarm miqdarmin yay
aylarma nisbotdo az oldugu oktyabr aymin ilk on giinliiyiindon baslayaraq kollar tizarinds kiitlovi
sokilda ¢igoklonma prosesi miisahido edilmisdir. Cigok tumurcuglarinin gigaya ¢evrilmasi uzun yay
glinlorindo deyil qisa payiz giinlorino tosaduf etmasi, cay bitkisinin qisa giin bitkisi oldugunun
gostaricisidir. Cigoklonma isiqli saatlarin miqdarinin vo havanin temperaturunun daha da asagi
diisdiiyti dekabr aymin avvallorinds sona ¢atmisdir (Diagqram 1). Toza okilmis fidanlarda ilk ¢igok
tumurcuglarinin amalo golmasi bitkinin 6mriiniin 2-ci vo yaxud 3-cii (on geci 5-ci) ilindon
baslandigr miisahido olunur. Camellia sinensisda ¢igklonmo prosesi zoglarin asagi hissasindon
baslayaraq yuxari hissalorine dogru davam edir.
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Diagram 1. 2018-ci il arzindoa Lonkaran arazisinds havanin orta ayliq temperaturu.

Miisahidalorimiz zamani ¢ay bitkisinda ikincinsli ¢i¢oklarinda lagoklor 5-7 odod (bozan 9
odod) olub oksaron ag rongds, bozon ise sarimtil rongli odugu miisyyon olunmusdur. Cigok
yanliginda kasaciqlar yasil rongli olub, adaton lagoklarla eyni sayda olur. Erkakciklor qisa saplagli
coxlu sayda olmagla bir odad sacaqli agizciga malik disicik otrafinda six sokilda yerlosirlar.
Cicoklor tam agildigdan sonra mayalanmaya qabil olur [7]. Osason hosaratlar vasitasiylo ¢arpaz
yolla tozlanan ¢i¢oklords ciiciilori calb etmok {iglin bir sira uygunlagmalar (nektarliglar, yapigsqanl
sirali maddalar) amala golmisdir. Tozlanma prosesi homda kulok vasitasiylo ¢arpaz yollada gedir ki,
cicoklordo ¢arpaz tozlanmaya uygunlasmalarin (tocuglarin sayinin g¢oxlugu, yiingiil olmasi,
nahamarligi) amoalo golmosi do miisahids olnur. Cig¢oyin tam agilmasindan sonra onun mayalanmasi
prosesi iki-ii¢ giin miiddatindo tamamlanir. Mayalanma prosesindan sonra logoklor tokiillir vo
yumurtaligin inkigafi baglayir [8]. Todqigat bolgasinds cay kollarinda kiitlovi g¢igoklonmonin
baslandig1 oktyabr aymnin ikinci on bes giinliiyiindon baslayaraq yagislarin intensivlogmasi ikicinsli
cigoklorin erkokcik vo disicikciklorinin normal yetismaSine Vo mayalanmasi prosesino monfi tasir
gostorir (Diagram 2).
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Diagram 2. 2018-ci il arzinds Lankoaran arazisins diismiis yagintinin orta ayliq miqdart.
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Boazon kol iizorindo daha gec amoalo golmis ¢igok tumurcuqlari payiz aylarinda ¢igoya
cevrilmir vo qist tumurcuq halinda kegirir. Sort kegmoyon qisdan sonra sag qalmis c¢igok
tumurcuqlart martin birinci on glinliiyiinds istilor diisonds ¢igok amolo gatirsolords, oksar hallarda
homin ¢igaklords yumurtaligin inkisaf edib meyvays ¢evrilmasi prosesi miisahids olunmamisdir.

Mayalanmadan sonra qis1 siikkunot halda keciron ¢igok yumurtaliglarindan yazda havanin
istilosmoasi ilo vegetasiyanin intensivloesdiyi dovrdo yasil rongli qutucug meyvalorin inkisafi
baslayir. iyul aymin ilk ongiinlilyiinden baslayaraq kollar iizerinde az sayda qutucuq meyvalor
miisahido edilsads sentyabr aymadok ¢oxlu sayda meyvalor omala galir. Cay bitkisinin ¢igoklorinda
getmis mayalanma prosesindon sonra meyvolorin tam yetismasi bir ilo basa ¢atir. Yetismomis
meyvalar avval yasil rongli, tam yetisdikdon sonra iss gohvayi rongli olur. Yetismis meyvalor iig
yuvali qutucuq meyvalor olub kiit tighucaq sokilli, yarimdairavi vo yaxud dairavi soklinda olur.
Ugyuvali meyvalori todgiq edorkon onlarda toxumlarin say1 okser hallarda yuvalarmn sayma uygun 3
odad oldugu malum olmusdur. Bazan iso toxumlar tigyuvali meyvalorda ciit-ciit yerlosorok 6 adod
Vo ya daha ¢ox sayda miisahido edilmisdir. Oktyabr ayinda yetigmis meyvalor togriban 2,5-3 sm
diametrlikdo olub, kiitlovi sokildo miisahido olunur. Yetismis qgohvayi rongli meyvs yanliglari
catlayaraq toxumlarini otrafa tokiirlor. Otrafa tokiilmiis toxumlar vo kollar tizarinds qalmis qutucuq
meyvolor toplanaraq yazda okilmasi ii¢iin todariik edilir. Toxumlar 1-1,5 sm diametrlikds tiind
gohvayi rongli sart gabiqla ortiilii olub kurs va ya yarimkura soklindadir. 2018-ci il orzinds todgigat
bolgasinda aparilan miisahidalorin naticasi olaraq gora geyd eds bilorik ki, yerli ekoloji soraitds
Camellia sinensis bitkisindo vegetasiyanin normal gedisi, kollarda boy atma, zog amolo gotirma,
yeni fleslarin amala golma intensivliyi va ¢igokloma miiddati ¢ay bitkisinin bioloji xtisusiyyatlori ilo
yanasl, tadqiqat bolgasinin edafik gostaricilorindon vo iqlim soraitinden asili olaraq doyisilir.

Beloliklo aparilan todqiqat isindon belo naticoys golinmisdir ki, Lonkaran arazisinds ex situ
soratinds yetisdirilon Camellia sinensis inkisaf ritmini tam basa ¢atdira bilir vo bdlganin torpag-
iqlim bitkinin yetisdirilmasi {igiin slverisli miihit hesab olunur.

Todqgiqat bolgosindo yagmtilarin az diismosi ilo torpagmm namliyinin vo havanin nisbi
riitiibatlilyinin Camellia sinensis (L.) Kuntzenin ehtiyac duydugu miqdardan asagt oldugu iyun, iyul
Vo avqust aylarinda (Diaqram 2 vo 3) lazimi miqdarda suvarilma islori aparilmagla becarilon
saholarin genislondirilmasi mogsadsuygundur.
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Diagram 3. 2018-ci il oarzinda Lonkoaran srazisinin havanin orta ayliq nisbi riitiibatliliyi.
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Summary
Iskender Elman, Shahverdiev Murad
Lenkaran State University
Tea plant (Camellia sinensis (L.) Kuntze) grown in Lankaran region
seasonal development rhythm study

Changes in the seasonal rhythm of the tea plant cultivated in the Lankaran region, depending
on the impact of climate factors. The result of the research has shown that Camellia sinensis plant
can fully complete the rhythm of development in the soil-climatic zone of the area where the
research is conducted and the natural climate of the region is considered favorable for the
cultivation of tea plants.
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Pe3ome
HUckennep Iaman, Mypaa Lllaxsepaues
JIAHKAPAHCKHI rOCYy1apCTBEHHbIN YHBEPCUTET
Pacrenne yasn (Camellia sinensis (L.) Kuntze), Boipamentoe B JISTHKSIpaHCKOii 001acTH
HCCJIeOBAHNE PUTMA CE30HHOT0 PA3BUTHSA
W3meHeHrs B CE30HHOM PHUTME YalHOTO pacTeHHs, KyJIbTUBHpPYyeMoro B JISHKsSpaHCKOM
paiioHe, B 3aBUCHUMOCTH OT BJIHMSIHHUSA KJIMMaTHYecKUX (akTopoB. Pe3ynbTarel HccienoBaHus
nmokazanu, 4to pacteHue Camellia sinensis MOXXET TOJIHOCTBIO 3aBEPIIMTh PUTM PAa3BUTHUS B

IMOYBEHHO-KJIMMATUYECKON 30HE paﬁOHa, rac MmpoBOOATCA HUCCICAOBAaHHA, U HpPIpOIIHBIfI KiIuMart
pEeruoHa CYUTACTCA 6HaFOHpI/I${THHM JJIA BbIpalllMBaHUA YalHBIX paCTeHI/IfI.
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Boyiik Qafqazin suvarilan regionlarinin aqroirriqasiya landsaftlarinin qiymatlandirilmasi

Annotasiya. Mogalods Boyuk Qafgazin ¢ay sularmin torkibi miasir rentgen difraktometrik
tisullarla tohlil edilir, regionun miiasir aqroirrigasiyya landsaftlarininin formalagma xiisusiyyatlori,
onlarin mohsuldarhig: faktiki materiallar asasinda tahlil edilir.

Acar sozlar: Difraktometrik, aqroirriqasiyya, landsaft, cay sulari, rentgen, torpaq horizontu,
mineral birlogsmalor

KmroueBbie cioBa: J[uppoMeTpuvecKkuii, arpecCUBHBIN, JaHAMA(THBIA, pEYHbIC BOIbI,
PEHTIeH, TOPU30HTHI TIOYBbI, MUHEPAILHBIC COCTMHCHHSI

Key words: Difrometric, aggressive, landscape, river waters, X-ray, soil horizons, mineral
compounds

Boyiik Qafqazin ¢ay sularinin torkibinds olan , lil, qum, miixtolif izvi mineral birlogsmolor
Vo s. asili gotirmolor hom tobii yolla, ham do suvarma vasitosi ilo torpaga hopur, miiasir
aqroirriqasiya landsaftlarinin formalagsmasinda, onlarin miixtolif genetik tiplorinin yaranmasinda
boyiik rol oynayir.

Bu mosalalori dorindon dyronmak tigiin Boyiikk Qafqaz regionunun regionun caylarindan,
kanallarindan, su paylayici arxlarindan 50 — don artiq su niimunasi gotiiriillmis vo AMEA — nin
Geologiya Institunun Analitik Morkozinds bu sularin torkibindoki humusun, azotun, karbonatlarin
(CaCO0y), fosforun (P,0s), kaliumun (K;0), pH — 1n va s. migdart miiayyon edilmisdir.

Boyiik Qafqazin ¢ay sularmin torkibinin tahlili naticasinds miioyyan edilmisdir ki, azotun
miqdar1 Samur — Abseron kanalinda - 0,44mg/l, Valvalogayda-0,38 mq/l, Qaragayda-0,28 mq/I
catir. Aggayda, Alpangayda, Qudyalcayda iso azotun miqdar1 xeyli azdir. Humusun daha yiiksok
gostaricisi Valvalogayda (0,34 mq/l), Alpangayda (0,24 mq/l), Samur — Abseron kanalinda (0,21
mgq/1) agkar edilmisdir (Cadval 1).

Miioyyan edilmisdir ki, ¢ay sulan ilo gatirilon karbonatli birlosmalorin miqdart Agcayda
(866 mq/l), Qusarcayda (850 mq/l), kaliumun miqdar1 Voalvalagayda (134,4 mq/l), Qudyalgayda
(129,5 mq/l), Qusargayda (182,5 mq/l) va s. toskil edir.

Apardigimiz hesablamalar gostorir ki, suvarma movsiimiinde (may — avqust aylarinda)
Boyiik Qafqazin simal — sorg vo Conub yamacinin aqrolandsaftlarina orta hesabla hor il 15,5-23,5
t/ha irrrigasiya gotirmolori ¢okdiriliir. May vo iyun aylarinda ¢aylarda erroziya faaliyyatinin
intensivlosmasi naticasinds irrigasiya gotirmoslorinin miqdar1 daha da artir, iyulun ikinci yaris1 vo
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avqust aylarinda iso xeyli azalir. Bu xiisusiyyatlor eyni zamanda gar vo buzlaq sular1 ilo gidalanan
Qusarcay, Qudyalgay, Tiiryan¢ay, Tikanlicay, Samur, Damiraparan vs basqa ¢aylara da xasdir.

Boyiik Qafqazin bazi ¢caylarimin tarkibinda olan iizvi va mineral birlasmalarin analizlarinin
naticalari

(Analizlar AMEA — ninGeologiyainstitununAnalitikMarkazindsaparilmisdir)

(Cadval 1.)
maq/l
Suehyetbrl mumi | oo | b0y | ko | P | Hums
azot (suda)

Samur — Abseron | 0,58 120 0,68 32,4 7,01 0,21
kanali

Qusarcay 0,82 850 0,38 182,5 7,60 0,06
Qudyalcay 0,56 180 0,42 129,5 7,30 0,04
Qaragay 0,28 182 0,42 125,6 6,74 0,16
Agcay 0,51 886 0,34 31,4 7,20 0,02
Alpangay 0,84 170 0,32 28,5 7,14 0,24
Valvalogay 0,39 744 0,75 134,4 6,80 0,37
Caqgacugeay 0,52 178 0,40 130 7,20 0,02
Sabrangay 0,38 740 0,70 130,5 6,70 0,35

Agroiglim malumatlarinin tohlili gostorir ki, Azarbaycan Respublikasinin arid vo semi arid
regionlarinda orta suvarma normasi 4000-7000 m%ha — ya yaxindir. Bunu nozor alaraq apardigimiz
analizlor osasinda sado hesablamalarla Boyiik Qafqazin suvarilan hor bir hektar orazisino asili
materiallarla barabar 990 — 1000 kq karbonatl birlosmalarin (CaCOs3), 6,6 — 7,8 kq kaliumun (K,0),
0,4 — 0,6 kq fosforun (P,0s) gatirildiyini miiayyan etmok olar.

Miioyyan edilmisdir ki, regionun ¢aylar1 6zlari ilo agrolandsaftlara fiziki gillo yanasi onun
mosamoaliyini vo miinbitliyini artiran gatirmo materiallarindan ibarat daha iri fraksiyali qumlu — gilli
birlogsmoalar, ilk névbada, bitkilar tarafindon asan manimsanils bilon humus, azot, fosfor, kalium va
basqa qida elementlori gatirilir. Noticads torpaqlarin miinbitliyi artir, iist - sumlanan vo sumalti
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qatlarinda masamolik coxalir, su kecirma gabiliyyyati, drenaji yaxsilasir, kimyoavi maddslorin va
elementlorin {ifiiqi vo saquli diferensasiyasi siiratlonir.

Boyilik Qafqazin dagotoyi diizonliklarinds riitubstlonma amsalinin 0,2 — don kigik oldugu
orazilords bir qayda olaraq suvarma normasi hor hektar iiciin 6000—7000 m®/il miioyyon edilir.
Samur — Davagi ovaliginin, Abseron vo Qobustanin yarimsshralarinda orta illik riitubatlonma
omsalmim 0,2 — 0,3 gdstoricisine miivafiq olaraq suvarma normast 6000 — 6500 m?/ il, Qusar maili
diizonliyinin, Qanix — Oyri¢ayn quru ¢dllarinds (Re=0,3 vo daha ¢ox) 4500-5000 m¥/il, dagoysti
arid vo seyrok meso Vo kolluglarda, mesadon azad olmus tokrar kollu ¢éllords - 4000 m%/il vo daha
az olmalidir. [9,10]

Suvarmanin illik say1 tobii landsaftlarin xtisusiyystindon, quraqliq doracasindan, torpagin
tarla ritubot tutumundan, bitkilorin inkisaf fazasindan va s. asilidir. Yarimsohralarda formalasan
Xagmaz, Sabran, Siyezon vo Xizi rayonlarinin aqroirriqasiya komplekslorinin normal inkisafim
toyin etmok tiglin on az1 ildo 15 — 20 dofo suvarilma aparilmalidir. Qubanin, Sabranin, Xizinin,
Qobustanin, Samaxinin quru ¢ollorinds, mesodon sonraki ¢omon — ¢6llords, meso Kkolluglarda
yaranan aqrolandsaftlarda suvarma movsiimiindo 10 — 12, Bozoan iso 6 — 8 dofo suvarilma islari
aparilmalhidir. Xagmaz vo Sabran rayonlarinin aqroirrigasiya landsaftlarinda apardigimiz
eksperimental miisahidolor gostorir Ki, bitkilorin vegetasiya dovriiniin ilk marhoalalorinds koklarin
yayildig1 dorinlik az oldugu ti¢iin bitkilor suya az tolobkar olur. Vegetasiya dovriiniin sonuna yaxin
bitki koklorinin yayildigi darinlik toravaz bitkilarinds 0,3 — 0,5 m, taxil va ot bitkilarinds 0,5 — 1,0
m - o godor artir. Ona gora do bu dovrde suvarmanin normasi 40 — 50% - o qodor artirilmalidir.
[4,13]

Toadqiq olunan regionda suvarma movsiimii becorilon bitkilorin xiisusiyyotlorindon asil
olaraq 2,5- 4,5 aya godor davam eds bilar. oksar hallarda suvarma yarimsoahra landsaftlarinda aprel
aymin sonu, mayin avvallorinda , quru — ¢6l, ¢61 — ¢omon, mesodon sonraki kollug vo .
komplekslords isa may ayinin ikinci yarisindan baglayir va sentyabr ayina qadar davam eds bilir.

Suvarma dovriinii 3,0-3,5 ay gobul etsok becarilon hor bir orazi ildo az1 10 — 12 dofo
suvariimahdir. Orta suvarma normasinin 6000 m®/ il oldugu yarimsohralarda hor bir suvarma
zamani torpaga 500 m> su verilir.

Suvarma normasint miiayyan edon miihiim texniki gostaricilardan biri do suvarmadan sonra
torpagin 6ziindo saxlaya bilocayi riitubotdir (tarla hoddi riitubat). Torpagin mexaniki torkibindan,
mosamoliyindon asili olaraq Samur — Dovagi ovaliginin vo Qanix — Oyricay vadisinin gotirmo
konuslarinin qumsal torpaqlarinda tarla haddi riitubat tutumu 6 - 12% olduqda suvarma normasi
3500 — 4100 m*/ ha, hamar, ¢Skok konusarasi orazilarin orta gillicsli torpaqlarinda 19-25% riitubot
tutumuna miivafiq olaraq 4100 — 5000 m*/ ha, zoif axarli yarimsohralarin agir gillicoli vo gillicoli
torpaqlarin 22 — 32% tarla hoddi riitubot tutumuna miivafiq olarag 5000 — 6000 m®/ ha su miioyyan
edilmalidir. [3,9]

Hazirda Respublikamizda diinya tocriibasinds suvarmanin 6z aximi, ¢ilomo, yeralti, damci
(mexaniki), aerozol tisullart movcuddur. Qusar maili diizonliyinin, Samur — Davagi ovaliginin, vo
Qanix- Oyrigay vadisinin aqrolandsaftlarinin 80% - don artigi 6z aximu ils, yani kanal vo arx
vasitasi ilo suvarilir. Xagmaz, Sabran, Siyazon rayonlarinin 6z aximi ilo suvarma zolag vo basdirma,
Quba, Qusar, Samaxi, Qobustan, Qabals, Oguz vs s. rayonlarin dagatoyi diizonliklarinds daha gox
sirim Usulu ile aparilir.

Tadqiq olunan rayonda sirim suvarmasi toravazgilik, bostangiliq, baggiliq vo S. cargolorarasi
becarilon bitkilor iiglin daha ¢ox totbiq edilir. Suvarma sirimlar1 doarinliyins, uzunluguna, axim
stirating, sirtmarast masafays Vo s. gora bir — birindan farglonirlor. Sathi asasli hamarlanmis Qanix-
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Oyricayin, Qusar maili diizonliyinin konusarasi diizonliklords sirimlarin orta darinliyi 15 — 20 sm,
meyilliyi daha ¢ox olan ¢ay terraslarinin yamaclarinda, maili diizonliklords sirimlarin dorinliyi 10 —
15 sm olmaldir. Yiiksok filtirasiya gabiliyystino malik az meyilli, topali, tirali, dalgali
diizonliklords darin sirimlar (20 — 22 sm) totbiq edilir. Xagmaz va Sabran rayonlarinin gilli boz —
gonur, boz — ¢oman torpaqlarinda yaxst su otiirma gabiliyystino malik, dorinliyi 30 — 40 sm - o
catan yuvali sirimlardan istifads edilir. [9]

Sirimaras1 mosafo torpagin mexaniki torkibindon, islanma xiisusiyyatindon asili olaraq
becarmadon 6nco miioyyan edilir. Bundan asili olaraq istifads edilon texnikanin parametrlori nozara
alinir. Yingtl gillicali torkiba malik Samur — Doavagi ovaliginin aqrokomplekslarinds torpag
sathindan darinliys dogru suyun barabar migdarda hopmasina miivafiq olaraq sirimlararasi moasafa
da eyni daracada namlanir.

Meyilliyi nishaton ¢ox olan Quba, Qusar, Sabran, Qabalo, Oguz rayonlarinin dagatayi, maili
diizonliklarinin yiingiil vo orta gillicali agrolandsaftlarinin suvarilmasinda kor sirimlardan da genis
istifado edilir. Belo sirimlarin baslangic vo son hissolori bagli olur. Hor bir suvarma zamani su
novba ilo sirimlara verilir. Sirimlarin uzunlugu meyillikdon va becarilon bitkilorin x{isusiyyatindon
asili olaraq 2,5 — 3,0 m, bozi hallarda ise 4,0 m - o yaxin miiayyan edilir. Suvarma zamani girimin
uzunlugunun 80 — 90% - i su ilo doldugdan sonra sirima verilon su baglanir va galan hisss sirimda
olan su vasitesi ilo sona godor islanir. Tadqiq olunan regionda kor sirimlarla suvarma biitiin
tosarriifat saholorinds totbiq edilsa do terovazgilikds, bostangiligda va tiitiingiiliikdo daha genis
istifado edilir. Qabalo, Oguz, Xa¢gmaz rayonlarinin fermer tosarriifatlarinda daha ¢ox qisa, kor
sirimlardan, Sabran va Siyazon rayonlarinda zaif susizdirma gabiliyyatina malik boz — qonur, boz —
¢omoan torpaqlarinda uzun sirimlardan daha cox istifads edilir. Qusar, Quba, Samaxi rayonlarinin
dagotoyi, nisbston meyilliyi gox olan (0,5° — don ¢ox) diizenliklorinds, siixurlarn filtirasiya
gabiliyyatindon asili olaraq orta vo uzun sirimlar suvarmada miihim rol oynayir.

Son illards tadqiq olunan regionda damci (mexaniki), aerozol, ¢iloma Vo suvarma {iisullar
genis totbig edilmoys baslamisdir. Bu tisulla suvarma genis meyilli diizonliklords, hamarlanmis
terraslarda, dagarasi maili ¢okokliklords daha ¢ox istifados edilir.
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Sakil 1. Comoan — boz tabii (a) vo ¢caman — boz suvarilan (b) torpaqlarimin fiziki —
kimyavi xiisusiyyatlori

Sokil 1 — don goriindiiyii kimi, ¢oxilik suvarma naticasinds aqroiirrigasiya landsaftlarinda
suvarma vasitosi ilo gatirilon asili birlogsmalorin vo torpaga verilon izvi vo mineral maddalarin
xuisusiyyatlorindon asili olaraq miinbit, qida elementlori ilo yiiksok doracods tomin olunmus xiisusi
aqroirrigasiya horizontu formalasir. Bu horizontun qalinligi, genetik xiisusiyoytlori suvarmanin
tarixindon, caylarin gotirdiyi asili maddslorin vo gida elementlorinin torikibindon asili olaraq
forglonir. Qadimdon suvarilan aqrolandsaftlarda aqroirriqasiya qati qalin olur, torpagin genetik
qatlart bir — birindan zoif se¢ilir. Humus biitiin profil boyu barabar paylanir. (sokil 1,b) Osason
monimsanilmayan va yaxud da yeni suvarilan aqrokomplekslorda isa (sokil 1,a) aqgroiirigasiya
horizontu iso tam formalagmir. Burada genetik qatlar bir — birindon aydin segilir, humus torpagin
qatlar iist qatlarinda daha ¢ox oldugu halda, onun miqdar1 asag1 horizontlarda kaskin sokilds azalir.
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I'apuoos Slaryo
Hcmanaosa Hurap
Arayes 3usipar
CanbirosTaBakkyJa
bakuHckuii rocy1apcTBeHHbIH YHUBEPCUTET
JIeHKOpaHCKH rocy1apCTBeHHbIN YHUBEPCUTET
I'sitHIKMHCKM rocy1apcTBeHHbI YHUBEPCUTET

Onenka arpoMppUranMoOHHbIX JAHAIA(PTOB B OPOLIAEMBIX PErHOHAaX 00JILIIOT0 KaBKa3a

B crarbe aHanu3upyeTcs cocTaB OPOCUTENBHO - pedHbIX BoJ bomnbioro Kaskasa peHtreno-
IU(QPaKTOMETPUYECKHM CIIOCOOOM, a TaKKU XapaKTepu3yroTcs (OPMHUPOBAHUS COBPEMEHHBIX
arpoUppUraliMoOHHbIX JIAHAMA(TOB U OIEHUBAIOTCS UX MPOJYKTUBHOCTh Ha OCHOBE (DAaKTHMUECKHX
MaTEpHasIoB. Y CTAaHOBJIEHO, YTO PEYHBIE BOJBI JAHHOTO paliOHa Pa3jM4acTCs 10 MUHEPAIbHBIM U
KPUCTAJTINYECKUM COCTABOM.
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Lankaran tabii vilayatinds landsaftlarin idara olunmasi masalalari

Annotasiya. Lonkoran vilayatinin orazisi ligiin geoloji, geomorfoloji, iqlim vo bitki
ortliytiniin miirakkabliyi sociyyavi oldugundan, onlarin qarsiligli tosirindon vilayatin orazisinds
miixtolif tobii orazi komplekslori — landsaftlar formalasib. Yiiksok dagliga qalxarkon yagintilarin
azalmasi sobobindon yaranan landsaftlar Lonkoran tobii vilaysti orazisinds respublikamizin digor
dagliq vilayatlarindan farglonan tobii slamatlor yaratmigdir. Belo forglilik eyni zamanda da homin
landsaftlarin insanlarin antropogen tosirlorina miixtalif dorocods maruz qalmas: sobab olur. Istor
aqrolandsaftlarin, istorss do digor tobii landsaftlarin diizgiin vo planli idars edilmasi tonzimlonmazss
coxsahali tosorriifat islorini hoyata kegiron pozulmus , koskin transformasiyaya ugramis
landsaftlarin arazico genislonmasi prosesi daha da siiratli xarakter alacaqdir. Bu baximdan todgigat
iclin garsimiza qoyulmus problemlarin elmi-nazari vo metodologiyasina uygun olaraq kameral-
hazirliq, ¢6l-laboratoriya, imumilasdirici-yekunlagdirict marhalslorine miivafiq sokildo mévzu tizra
elmi arasdirmalar aparilmisdir.

Acar sozlor: Aqrolandsaft, aqroirriqasiya, transformasiya, antropogen kompleks , ekoloji
problem, diferensiasiya, landsaft.

KiroueBbie CJI0Ba: Arponanamadr, arpOMpPpPUTalliOHHBIN, TpaHchopmanus,
AHTPOTIOTEHHBIH KOMILIEKC, SKOJIOTHYeCcKas podiiema, nuddepeHnunanys, Janamadr.

Key words: Agrolandscape, agro-irrigation, transformation, anthropogenic complex,
ecological problem, differentiation, landscape.

Lonkoran vilaystinin oarazisinin geoloji, geomorfoloji, iglim vo bitki Ortiiyliniin miirokkob
olmasi onlarin Lonkaran vilaystinin arazisinde miixtalif tobii arazi komplekslorinin — landsaftlarin
formalagsmasina boytik tosiri vardir. Tobii landsaft komplekslorinin todgigi ham kond tosorriifati
saholorinin, ayri-ayri kultura vo bitki sortlannm orazi daxilinds diizgiin yerlogdirilmasinds, ham do
tobii ekosistemlorin qorunmasi ilo bagli kompleks todbirlorin gériilmoasinds oldugca shomiyyatlidir.
Xoazor donizi sahillorindon yiiksok dagliga qalxarkon yagmtilarin azalmasi sobabindon landsaft
inversiyasinin Talis daglarinda miisahido olunmasi landsaft qursaqlarinin anomaliyasini ifado
edorok digor dagliq vilayotlordon forqli landsaft ardicilligini ortaya ¢ixarir. Lonkaran vilayatinin
miuasir landsaft komplekslori uzun tarixi inkisaf dovrii yasamigdir. Onun formalagsmasinda
neotektonik proseslorin intensivliyi, vilayat ii¢iin saciyyavi olan inversiya hadisasi shamiyyatli rol
oynarmsdir. Landsaft inversiyast Talis daglarinda 6ziinlii daha aydin gostorir. Burada landsaft
qursaqlarinin anomaliyasi, yiiksoklikdon asili olaraq yagintilarin azalmasi ilo slagodardir. Landsaft
anomaliyasinin  miisahido olundugu orazido dagostoyi orazilordo Hirkan mess landsaftlari, orta
dagligin asagi vo orta pillalorinds dag enliyarpaq meso landsaftlari, ¢cokokliklords va daglarin yuxari
pillalorinds (1600-2400 m) mesa-bozqir, kserofit dag-bozqir vo kolluglar landsaftlart yayilmisdir.
Qeyd etmok lazimdir ki, Lankaran vilaystinds landsaft inversiyasi 6ziinli daha ¢ox Talis daglarinin
sorq yamacinda gostorir. Moalum olur ki, geyd olunan tabii amillorin naticasinds bir-birindan
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forglonan landsaftlarin yayilmasi ilo yanasi, hamin landsaftlara insanlarin antropogen tasirlorinds do
miixtalif daracali tozyiglar nazars ¢arpir. Bu hom aqrolandsaftlarin, ham do diger tobii landsaftlarin
diizgiin vo planl idara edilmasini talab edir. ©Oks halda ¢oxsahali vo daha da genislonmis miiasir
tosarriifat islorinin noticasi kimi pozulmus, yararsiz hala diismiis, kaskin transformasiyaya
ugramis landsaftlarin orazico genislonmasi prosesi daha intensiv xarakter alacaqdir. Mdvcud
todgiqat metodlarina istinad edorok bizim torofimizdon Lonkoran vilaystindo asagidaki landsaft
komplekslorinin torpaq ortityii tadqiq edilmis va giymatlondirilmisdir (sokil 1). Lonkaran vilayatinin
miixtolif tobii landsaftlarina antropogen tosirlor  ayri-ayr1 landsaftlarda miixtalif naticalore
yaratmigdir.

1 . 1
" 2 . m

‘ 262 &5 4 2
18,8 €02 501 5.0 .
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. 16.5 as
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Sokil 1. Leankaran vilayatinde landsaft komplekslorinin  strukturu  (%-I9)
1 - intensiv par¢alanmis yiiksak dagligin ¢aoman-bozqir landsafti; 2 - siddatli par¢alanmig orta
daglhgin enliyarpaq mesa Vo megaal- tindan ¢ixmis ¢amon-kol landsafti; 3 - orta daghgin dag-
kserofil (friganoid) landsafti; 4 - orta Vo zoif parcalanmis alcaq daghgin enliyarpaq mesa (Hirkan
tipli) vo mesaaltindan ¢ixmis ¢coman-kol landsafti; 5 - orta va zoif parcalanmis alcaq daglhgin va
dagatayinin kserofil mesa Vo mesaaltindan ¢ixmis dag bozqirlanmin va kolluglarin landsafti; 6 - zaif
parcalanmis ovaliq va diizonliklorin ¢coman- meso landsafti; 7 - al¢aq daglq, dag atayinin va
diizonliyin bozqur,quru

I. Lankaran tabii vilayatinin miitlaq hiindiirliiyii 2000 m-don yuxarida yerlasan yiiksak
daghginda yayilan va intensiv parcalanmis ¢comoan-bozqir landsaftimin iistiin oldugu arazilar:
Boyiik Qafqaz vo Kicik Qafqaz antiklinoriumlarindan forqli olaraq Talis, Pestosor vo Burovar
silsilolorinin dagliginda dagligmda nival vo nival-buzlaq landsaft tipi miisahido edilmir. Bu
sababdan do yiiksak dagligin goman-bozqir landsafti birinci qursaq kimi ayrilmisdir. Orazidas illik
glinog radiasiyast 135-140 kkal/sm- dir. Buna goéro do il boyu nomlik ¢atigmazligi hiss olunur.
Homg¢inin, ¢gomon-bozqir landsafti qursaginda orta illik temperatur 2-6°C -don ¢ox deyildir.
Tadqgiqatg1 R.V.Kovalyov 6z todqiqatlarinda bu qursagi miilayim - soyuq yanmriitubatli subalp
¢oman-bozqir zona adlandirmig vo onun daxilinds bir rayon- torpaq ortiiyii dag ¢omon-bozqir
torpaglardan ibarat Qizyurdu rayonunu ayirmisdir. Qeyd olunan orazido yagmtilarin azhgi, riitubot
catigmazligi landsaftin aridlosmosine vo buna uygun olaraq c¢omon-bozqir vo bozqir bitki
formasiyalarimin yayilmasina gatirib ¢ixarmigdir. Comon-bozqir landsaftinin yayildigi torpaqglardan
hom bigonok, yay otlag sahalor kimi, hom do rayonun ayri-ayr1 saholorinds donli, donli-paxlali va s.
bitkilorin okini hoyata kegcirilir. Hoalo kegon asrin ekolog-botaniklori qeyd etmislor ki, tobii
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otlaglarda ekoloji sabitliyi-tarazligi qorumaq iigiin har hektar sahads iki bas iribuynuzlu heyvandan
artiq otarmaq olmaz. Oks halda torpaq Ortiiyii siradan ¢ixa bilor. Amma, geyd etdiyim orazilords
giindalik tosarriifat faaliyyati zamani maldarligla masgul olan yerli shali tarafindan orta hesabla har
hektar orazido orta hesabla an az1 7-8 bas iribuynuzlu heyvanin otarildigini goriiriik. Heyvanlarin
qaydalara miivafiq olmayaraq intensiv otarilmasi faktlarina rast galinir. Bundan basqa, geyd olunan
okin islori zamanmi daha ¢ox mohsuldarliq aldo olunan bu faaliyyst novii sumlanmis meyilli
saholordo torpaqlarin eroziya prosesinin intensivliyininin artmasi kimi problemlor yaranir.

II. Orta daghgin siddatli parcalanmus hissalarinin enliyarpaq meso vo mesoaltnidan ¢ixmis
caman-kol landsafti. Lonkaran vilayatinds bu landsaft qursagi doniz saviyyasindan 600-800 m-dan
baslayaraq, 1600-1800 m-o kimi hiindiirliikds yayilmisdir. Bu qursaq tigiin relyefin tektonik-erozion
prosesloro kaskin moruz qalaraq pargalanmasi sociyyovidir. Sothin meyilliyi 5°-30°-0 godordir.
Iglim burada riitubetli miilayim-isti, orta illik temperatur orta giymatls 10°C va yagintilarin miqdari
iSo orta hesabla 1200 mm-dir. Giinos radiasiyasinin illik miqdar1 135-140 kkal/kv.sm toskil edir.
Comon-bozqir landsaftin qursagindan forqli olaraq bu landsaft qursagi namliklo yaxs1 tomin
olunmusdur. Naticodo burada six bitki Ortiiyii tiglin alverigli gorait movcuddur. Bitki ortiiyli bu
qursaqda asasen enliyarpaqli palid, valas, fistiq torkibli mesalorlo tomsil olunmusdur. Lankaran
vilayatinin toxminan 600 m miitloq hiindiirlitys malik orazilorden orta dagligin on yuxari sorhoddine
olan saholarinds miisahids olunan kaskin pargalanmis orta dagligin qeyd olunan enliyarpagli mesa
landsaft1 orazisinds mesoalorin qirilmasi ham mesolordon”azad olan” yerlards ¢aman-kol landsaftinin
yaranmasina sabab olur. Taligin orta daghginda yerlagson bu mesalor bdyiik torpagqoruyucu va su
tonzimedici ohomiyyasto malik oldugu iiciin, siradan c¢ixmasi sobobindon atmosfer yagntilar:
diisdiikdo yagis sularinin bir hissasini 6ziindo saxlamagla su aximimin amalo golmosina imkan
vermir. Belalikls, Lonksrancay, Astaracay, Viloscay, Tongoriidgay, Bolqarcay kimi vilayatin iri
caylarinin rejiming tosir edir ki, bu da, gaylarin kecdiyi biitiin srazilordo miioyyan gozlonilmaz
doyisilikloro sobob olmaqdadir. Bu 06ziinii, tosorriifat foaliyystini qeyd olunan caylara goro
nizamlayan insanlarin toSarriifat planlarinin pozulmasinda da gostorir. Homginin, qeyd edok ki,
biitiin diinyada oldugu kimi, Lonkaran vilaystinds do mesalorin qorunmasi torpaglarimizin eroziya,
Sohralasma, bozqirlagma hadisolorindon miihafizo olunmasinda, giicli kiiloklordon, anomal
qasirgalardan miivafiq akin sahalarinin qorunmasinda va an asasi torpaqda nomisliyi tonzimlayan
mesa dogonayi Kimi saholorin yaranmasinda rolu avazsizdir.

ITI. Orta daghgin dag-kserofit landsafti. Lonkoran vilaystinds bu landsaft tipi orta daghgin
conub-garb yamacinda yayilmis vo orazinin hiindirliyii 1500-2000 m arasinda toroddiid edir. Bu
landsaft tipinin iqlim gostoricilori asagidaki kimi dasiyir: giinoes radiasiyasmin illik migdart 135
kkal/sm-, orta illik temperatur 10°C, orta illik yagmtilar 250 mm. Yagmtilarin azligi riitubot
catisgmazligina gotirib ¢ixarir. Qar Ortliyii miisahido olundugu doévr 1{ic aya yaxindir. Cay
sobokoasinin sixligr ¢ox azdir: 0,30- 0,50 km/kv.km. Bu ¢ayda normal aximin yaranmasi igiin
olverigli soraitin olmamasi ilo baghdir. Bu torpaqlarin istehsal imkanlar1 boyiik deyildir. Cox
hallarda yay otlaq saholori kimi istifads olunur. Son illor heyvandarligin artmasi, nazarstsiz otarma
tobii olaraq burada da eroziya proseslorinin siiratlonmasino gotirib ¢ixarmisdir. Torpagin yararliliq
vaziyyati asagl olsa da bu qursaqda da torpaqdan istifado zamani dag okingiliyin totbiqi, kontur-
meliorativ todbirlorinin goriilmasi, eroziya oleyhino aqrotexniki vo fitomeliorativ todbirlorin
aparilmast miinbitliyin barpasina \6) artirtlmasina komok edo bilar.

IV.Orta va zaif parcalanmis alcaq daghgin enliyarpaq mess Vo mesdaltindan ¢ixmms
camoan-kol landsafti. Bu landsaft tipinin yayildig1 orazinin hiindiirlityii 800-1000 m-a goadar olan
saholori ohato edir. Orazi isti iglimi vo yiiksok nomliyi ilo saciyyslonir. Qeyd edok ki, Lonkaran
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vilaystindo simala dogru yagintilarin miqdar1 todricon azalir. Bu orazilordo subtropik iglimo xas
olaraq an quraq dovr yay faslino diisiir. Orazido giinosli saatlarin miqdar1 2200 saatdan ¢oxdur.
Siddatli pargalanmis orta dagligin enliyarpaqlt mess landsaftinda oldugu kimi, tosvir edilon landsaft
tipindo do meso biogeosenozlar1 insanin tosarriifat foaliyystine moruz qalmisdir. Digar orazilords
oldugu kimi, bu landsaft qursaginda da bitki vo torpaq Ortiiyli insanin toSorriifat foaliyyati
naticasinds doayisikliys moaruz qalmisdir. Xisusilo Hirkan mesa kompleksina antropogen tasir tokca
bitki ortiiyiinii siradan ¢ixarmir, eyni zamanda da vilayatin miithiim ¢aylarinin su rejimina ciddi tasir
gostorir. [4]

V.Orta va zaif parcalanmis alcaq daghq vo dagatayinin kserofil meso Vo mesa altindan
cixmis dag bozqirlarin vo kolluglarin landsafti. Orta vo zoif pargalanmis algaq dagliqda yaranan
bozqir va kolluglara landsafti vilayatin simal vo simal sorgina hissalarinda rast galinir. Bu arazilor
yiiksok temperatur rejimi vilayatin biitiin digor orazilorindon forglonir. ©vvalki landsaft tipinden
forgli olaraq, bu landsaft tipinin istilik tominatinin eyni olmasina baxmayaraq, 6ziiniin quraqligi ilo
secilir. Yagintilarin miqdart 400-600 mm arasinda doyisir. Giinos radiasiyasinin miqdar1 129-130
kkal/kv.sm-dir. Burada daha c¢ox arid sorait nozoros carpir. Bu landsaft tipi Lonkoran vilayatinin
landsaftlar1 arasinda an ¢ox antropogen tasire moruz galmasi ilo farglonir. Bunun sababi tobii sorait
ola bilmaz. Yoxsa, insan sixlig1 az olardi, noticads antropogen tasir do azalardi. Bu sixligin osas
sobabi geyd olunan arazilords relyefin nisbston hamar olmasi, vo asas naqliyyat yollarina yaxinliq
Vo s.-dir. Colilabad rayonu orazisinds daha aydin tozahiir edon bu landsaftlarda eroziya sleyhina
todbirlorin  zoif goriilmasi  sobobindon torpagin iist miinbit gatinin  yuyulmasi, torpaq
mohsuldarliginin asagi diismosi problemi ortaya cixir. Noticado okingilik prosesinin iqtisadi
samaraliliyini ciddi sokilds azaldir.

V1. Zaif parcalanmis ovaliq va diizonliklorin ¢oman-mesa landsafti. Nisboton hamar, az
parcalanmis ovaliq vo diizonliklorin ¢omon meso landsafti tipinin {istiin oldugu orazilor iso yay
faslinin isti vo quraq kegmasino baxmayaraq zongin bitki oOrtiiyii ilo diqgsti coalb edir. Yayda
suvarma okingiliyinin, ilin soyuq dévriinds iso domys okingiliyinin inkisaf etdiyi orazilordondir.
Kegmis todgigat materiallarindan qeyd olunan orazilordo sirin qrunt sularinin satho yaxin
yerlosmasi, bununla olagadar bataqliqlasmis orazilorin vo diizon mesolorinin yayilmasi haqqinda
faktlar diggoti colb edir. Ciinki, son bir asr oarzinds antropogen tosirlorin, xiisusi ilo, Lonkaran
ovaliginin conubunda torpaqlarin okino hazirlanmast mogsodi ilo qurutma islorinin aparilmast,
diizon mesolarinin kaskin qirilmasi vo yasayis montogalorinin geniglondirilmasi va s. foaliyyatlorin
noticasindo bu landsaft tipi biitovliklo siradan ¢ixmigdir. Oxsar formalara “parcalar-hissolor”
soklindo Hirkan mesolorinin bozi hissolorindo do rast golinir. Qeyd edok ki, son illor hamin
orazilords suvarmaya daim ehtiyac duyan okin islori, xiisusilo, ¢ay plantasiyasi saholorinin salinmasi
maraqli naticalor vermokdadir. Beloki, podzullu va sari-gleyli torpaqglarin stiinliik toskil etdiyi bu
orazilorin su ilo daha ¢ox gidalandirilmasi naticasinds sirin qrunt sularinin saviyyasini yiiksalo bilir.
Bunun naticasinds bazi arazilords avvallor mévcud olmus bataqliglasmis sahalorin yenidan barpasi
miimkiin ola biler.

VII. Al¢aq daghq, dagatayi va diizonliyin bozqir, quru bozqir landsafti. Bu landsaft tipi
Lonkaran vilaystinin simalinda, osasen Colilabad inzibati rayonunun simalinda yayilmisdir.
Relyefin miitloq yiiksokliyino géro bu landsaft tipi doniz saviyyasindon 500 m-oadok miisahido
olunur. Tabii vilayatin Calilabad rayonu arazisina uygun gelon bu landsaft tipinin yayildig1 srazinin
igqlimi yay1 isti vo quru olan miilayim isti soraiti ilo segilir. Gilinasli saatlarin miqdar1 2200 saat,
glinos radiasiyasmin comi iss 120-130 kkal/sm-dir. Orazido miimkiin buxarlanmanm miqdart 1000
mm-don ¢oxdur.
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Yuxarida toqdim olunan ayri-ayri nimunoslordon bir daha aydin olur ki,  vilayatin
landsaftlarinda tarazli inkisafin tonzimlonmasi vo onlarin somarali toskili mosalalori gliniimiizdo
¢ox vacib masalalordir. Bu istigamotds hoyata kegirilon landsaftlarin ¢oxmarhalali idars edilmasi
sisteminin on mithiim sortlorindon biri do antropogen tosirlorlo landsaft tipinin yiiklonma
hoddinin miiayyan edilmasidir. Hor bir landsaft tipindo antropogen yiiklonmonin norma vo
orta hadlorinin miiayyanlosdirilmasi olduqca vacibdir. Yalniz bundan sonra Lankaran vilayati
tobii landsaftlariin somarali toskili istigamotinds konkret tadbirlor gérmok miimkiindiir. Yuxarida
toxunulan problemlasrin garsisin1 almaq vo ya zararini minumuma endirmok igiin natico olaraq
asagidaki tokliflori geyd etmok olar:

- ovali@in miivafiq landsaftlarinda suvarma qaydalarina vo rejimino ciddi omal edilmasi,
avvallar istifads olunmus somarali suvarma sistemlorinin yenidon barpast;

- yararli torpaq sahalorindo , asas plantasiyalarda yasayis moantagelorinin tikilmasinin
mohdudlasdirilmasi; ¢iinki, Lonkaran vilaysti 6lkemiz miqyasinda yararli torpaqla an az tomin
olunmus vilaystlordondir;

- tobii xiisusiyyatlor nozars alinaraq yiiksok va orta dagliq orazilords Xatti eroziyaya qarst xiisusi
miibarizo isullarinin hazirlanmasi, diizgiin sumlama qaydalarina riayat etmo, yerli iglim
soraitino uygun agac vo kollarin, meyvo baglarimin salinmast,

- ovaligda vo dagotoyi, algaqdagliqda yargan-qobu eroziyasina qarst miibarizo todbirlarinin
hazirlanmasi , avvallor bataqliglasmis, hazirda iso siradan ¢ixmus orazilordo suvarma soraitindo
do olsa, okin sahoalorini genislondirmak vo naticads qrunt sularinin soviyyasinin yiiksadilmasine
nail olmagqla diizon mesolarinin genislondirilmasi va bunlarin sayasinds avvalkKi tabii vaziyyatin
barpasina nail olunmast;

- antropogen tosirlorin  “optimallagdirilmasi”  {igin  ohalinin  region iizro  borabor
yerlosdirilmasina nail olunmalidir. (Qeyd edok ki, artiq bu istigamotds biitiin regionlarda kand
tosorriifati, istehsal vo Xidmot saholorinin yaradilmasi vo inkisafina soraitin tomin olunmasi
baximmindan dovlst programlarinin icrasina baslanilib. Tabii vilaystin insan yasayan biitiin
orazilorinds yeni is yerlorinin yaradilmasi is liglin orazini tork edon insanlarin geri qayitmasini
Vo ya orazidan gedisin garsisini alacaq va naticads antropogen yiik nisbaton region iizra barabar
paylanilacaqdir.)
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Pe3rome

I'apuoos SAryo
Canaes Camup
bakuHcknii rocy1apcTBeHHbIH YHHUBEPCUTUTET
JleHKOpaHCKMii TOCy1apCTBEHHbIH YHMBEPCUTHTET

JlanamadrHbie npodiaemMbl yIpaBjieHUs] B eCTECTBEHHOMH NMPHUPO/ie JIAaHKapaHa

I'eonoruueckue, reoMop@oaoruueckue, KIMMaTHYECKUE U PACTUTEIbHBIE XapaKTEPUCTUKI
XapakTepHbl [UIsi  Tepputopuu JISHKSIpaHCKOM TyOepHUM, W Ha TEPPUTOPHH OOJIACTH
chOpMHUPOBATIUCH PA3JIUYHBIC TPHUPOIAHBIE KOMILUIEKCHl - JaHAIIaThl, OOYCJIOBJIICHHBIE UX
B3aMMHBIM BiIHsSHHEM. [leif3aku, BbI3BaHHBIE MAJCHUEM OCAJIKOB BO BpEeMsl BOCXOXICHMS Ha
BBICOKHE TOpbI, CO34AJIM CCTCCTBCHHBLIC IIPU3HAKH, KOTOPBLIC OTIMYAIOTCA OT APYTHUX TOPHBIX
pailoHOB Hameil pecnyOnuku B JIAHKSIPaHCKOM MPUPOAHOM pEruoHe. ODTO pa3inuue Takke
INpUBOAUT K TOMY, YTO JIaHI[IHaq)T noaABEPracTCd pas3jivudHbIM YPOBHAM AHTPOIIOTCHHOI'O
BO3JICHCTBUSI Ha 4YelioBeKa. He3aBUCHMMO OT MPaBWIIBHOTO W 3aIUTAHUPOBAHHOTO YIIPABIICHUS
arponpoOMBIIIIEHHBIMA  JaHAapTaMu U APYTUMH TOPUPOIHBIMH  JaHAIIapTaMH, MPOIEcc
paciMpeHus MOJBEPKCHHBIX PE3KOMY MpeoOpa3oBaHUIO JIAHIIIA(PTOB, KOTOPHIE OCYIIECTBISIOT
MHOTOMPOAYKTUBHOE 3eMienenne, OyneT UMeTh Oonee ObIcTphlit Xapaktep. C 3TOH TOYKU 3peHUs
HAaYYHBIC HUCCIICAOBAHUA 110 NPEAMCTY MPOBOAMINCE B COOTBECTCTBUU C Hay‘-IHO-TeopeTI/I‘IGCKOI\/JI n
METOJIONIOTHEH TpoOJieM, CTOSIIUX Teped HCCIeTOBaHMEM, Ha JTamax IOATOTOBKH KaMephl,
MOJIEBOM JTabopaTopuu, 0000IIEHU-0000IICHUSI.
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Summary

Garibov Yagub
Salayev Samir
Baku State University
Lankaran State University

Landscape management problems in lenkaran province

Geological, geomorphological, climatic and vegetation cover characteristics are typical for the
territory of Lankaran Province, and different natural complexes - landscapes have been formed in
the territory of the region due to their mutual influence. The landscapes caused by the fall of rainfall
while climbing the high mountains have created natural signs that differ from the other mountainous
regions of our republic in the Lankaran natural region. This difference also causes the landscape to
be exposed to various levels of human anthropogenic impacts. Regardless of the correct and
planned management of agroindustrial landscapes and other natural landscapes, the process of
expanding exposed, sharply transformed landscapes that perform multi-productive farming will
have a faster character. From this point of view scientific researches on the subject have been
carried out in accordance with the scientific-theoretical and methodology of the problems
encountered for the research, according to cameral-preparation, field-laboratory, generalization-
summarizing stages.

Redaksiyaya gobul olma tarixi - 30.05.2019
Capa qgoabul olunma tarixi - 27.06.2019
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Su tachizati sistemlarinds gazalarin geoinformasiya xaritalasdirilmasi metodu ilo tadqiqi

Annotasiya: Olko arazisindoigmali su tochizati sistemlorinin layiholondirilmasi vo yenidon
qurulmasi ilo bagli genis miqyaslh layiholor hoyata kegirilir. Belo layiholorin hoyata kegirilmoasindo
orazi haqqinda tofsilatli molumatlarin toplanmasi vo miifassal aragdirilmalarin aparilmasi vacib
mosaloloden biridir. Oz névbesindo texniki qurgularin insa edilmosi vo istismar1 zaman1 onlara tosir
edon tobii faktorlarin Oyronilmosi, layiholondirilon magistral su tochizati komorlori {izro
xaritalosdirma islorinin va analitik- informasiya sisteminin etibarli togkili vo s. masalalorin hallinda
aerokosmik todqiqat tisullar1 vo geoinformasiya sistemlorindon istifadonin boyiik shomiyyati vardir.

Onu da qeyd edok ki, 6lko orazisindo igmoli su tochizati komorlori miixtoalif fiziki-cografi
soraito, geoloji-geomorfoloji qurulusa, seysmik-tektonik aktivliys malik rayonlardan kegir. Ona
goro do onlarin plan-yiiksoklik voziyyetinin daima nozarotdo saxlanilmasi, dinamikasinin daqiq
topogeodezik Ol¢gmolor aparilmaqgla Oyronilmosi, miioyyon zaman intervallarinda geodezik
Ol¢molarin tokrarlanmasi, yoni geodezik monitoring sisteminin togkili vacib masalalordandir.

Toqdim edilon moqalodo bu kimi masalolor sorh edilmis vo onlarin hallino dair bir sira
tovsiyyalor verilmisdir.

Acar sozlar: Geodezik monitoring, su tachizat: sistemlori, cografi informasiya sistemlori,risk
faktorlari, verilonlor bazasi, Oguz-Qabala-Baki su kamari.

Key words: Geodetic monitoring, water supply systems, geographical information systems,
risk factors, databases, Oguz-Gabala-Baku water pipeline.

KiaroueBble  ciaoBa:  ['eomesmyeckuii  MOHUTOPHHI,  CHCTEMbl  BOJOCHAOKEHUS,
reorpaguyeckue MHGOPMaIMOHHbIE CUCTEMBI, (PaKTOphl pUCKa, 0a3bl JaHHBIX, BoJonpoBo] Ory3-
I"abana-baky.

Geoinformasiya Xxaritolosdirilmosi dedikdo, miivafiq paket-programlardanistifado etmoklo
orazinin geoinformasiya miihitindo elektron kartografiq tosvirinin yaradilmasi basa diisiilir. Bu
metodda kosmik xoritogokmo, mosafodon zondlama, kartografik todgiqat metodlari vo riyazi-
kartografik ~ modellogdirmo  metodlarinin  naliyyatlorindon  istifado  edilir.Geoinformasiya
xaritolosdirilmasinds inteqrasiya olunmus cografi tadgigat vo sistematik tematik kartografiya
tocriibasi birgs totbig edilir. XX asrin sonlarinda bu sahs kartografiya elminin va istehsalatinin asas
inkisaf istiqgamotlorindon birina gevrilmisdir [2, 5, 6]. Umumon miiasir kartografiyada metodiki
yanasmalar miisboto dogru oshomiyyatli doyisiklikloro moruz qalib ki, buna da asas soboblordon biri
geoinformatikanmbu  elmo  inteqrasiya  etmosidir.Indiki  dévrdo  cografi  molumatlarin
xaritolosdirilmasi mahiyyat etibar1 ilo rogomsal -kartografik molumatlarin modellagdirilmasindan
ibarotdir. Miiasir cografi xaritolor agagidaki asas xiisusiyyatloro malikdirlor(sokil 1):
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Yiitksok doracada Interaktiv Multimedialilig
aytomatlasdirma kartografiya ; ariq
b
Masafaodan
Cografi molumat zondlama Yeni dizaynin
bazalar: verilonlorinin tatbiqi
operativ istifadosi
Sistem yanasmasi s Geotasvirlarin
Vo geosistemlorin Coxvarianthhq yeni novlarinin
tasviri va tohlili yaradilmasi

Sakil 1.Miiasir cografi xaritalorin xiisusiyyatlori

Xoritogokma sahosinds CIS texnologiyalarindan istifade bu sahado elektron iisulu inkisaf
etdirmays gotirib ¢ixardi, bu iso operativ gaydada xaritolorin bir proeksiyadan digarins kegirilmasi,
yeni molumatlarin daxil edilmasi, kartometrik vo morfometrik komiyyatlorin o6lgiilmasi va
hesablanmasi vo digo ¢oxsayli amaliyyatlar1 avtomatik qaydada hoyata kegirmok imkanlarini
yaradir.Son 50 il arzinds elektron hesablama masinlarinin totbigi vo progqramlagsdirma metodlarinin
inkisafi sayasinds kartoqrafiyanin avtomatlagdirma istiqgamatinin yaranmasina sabab oldu.

Azorbaycan Respublikasi orazisindo layihslondirilon vo qurulan igmali su tochizati sistemlori
sirasinda uzunlugu 251 km-don ¢ox olan Oguz-Qabalo-Baki magistral su xatti 6z unikalligi ils, yani
uzunluguna, miirokkobliyine vo mohsuldarligina gora birinci yerds durur. Bu magistral su tochizati
sistemi XXI asrin on bodyiikk miihondisi qurgularindan biridir. Oguz-Qobolo-Baki magistral su
komoari (sakil 2) Oguz rayonunun su manbalarindan Baki1 sohoari yaxinliginadok uzanir. Boru xattinin
toxminon 197 kilometrlik hissasi siiso lifli boru, 53 kilometrlik hissasi iso domir (metal) borulardan
ibaratdir. Bu kamor miirakkab fiziki-cografi soraito malik rayonlardan, elaca do, gay kegidlari, dara
kegidlori, sualt1 kegidlor vo yaxud diikerlordon kegir, tras boyunca qaz vo neft kamarlori, avtomobil
Vo domir yollar1 ilo Kasisir. Cay kegidlorinin imumi uzunlugu 5847 metr olmaqla 12 adad(sokil 3),
magistral yol kecidlori 468 metr uzunlugda 10 odod, neft vo gaz xatlori ilo kosismolorinin imumi
uzunlugu 80 m olmagqla 4 odod, 13 vo 31, 42, 65, 145, 153 vo 216 km saholorindo gazma (yarma)
torpaq islori aparilmig vo torpag hacmi 3 500 000 m? togkil edir.

Su komoarlorinds daimi olaraq keyfiyyatli su tominatinin togkili, fovqgoalade hadisalarin
garsisinin vaxtinda alimmasi vo @oza hadisalori noticosinds doys bilocok ziyanin azaldilmasi
mogsadi ilo kamorlorin kritik yerlorinds miitlog daimi geodezik monitoring sisteminin yaradilmast,
onlarin texniki diaqnostikasinin vo fovgolade voziyyatlordo gorar gebul edilmosi iigiin CIS
texnologiyalarmin totbigi ilo molumatlar bazasimin yaradilmasi oavozedilmoaz hesab olunur. Qeyd
etmok lazimdir ki, 6lkomizds aparilan bdyiik miqyash infrastruktur layihslorinin hoyata kegirildiyi
bir vaxtda, o ciimlodon “Azorsu” ASC-nin magistral su komarlorinin miixtolif marsrutlarinda
komoarlarin tohliikasizliyinin tomin edilmasi birinci doracali masalalordondir.
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Moveud magistral su komoarlorinin istismari zamani komarlor {izro risk faktorlarinin
giymatlondirilmasi dedikda, kamorlara tasir edan tabii, texnogen va antropogen amillor vo boru
komoarlarinin tahliikasizliyinin tomin olunmasi basa disiiliir. Magistral su komorlarinds har hansi
potensial risk faktorundan sohbat gedorkon, hor giin disiiniilmiis vo disliniilmomis formada
komoarlarin igina neqativ tosir edon kigcik vo boyiik oOlgiilii hadisalor nozordon kegirilir. Riskin
osasinda potensial foaliyyot durur. Eyni zamanda insan foaliyyati(antropogen tasirlor) potensial
tohliitko manbayidir.

Risk haqqinda nozariyya XX osrin sonlarindan genis sokilds inkisaf etdirilmoys va totbiq
olunmaga baslamisdir. Bu nazoriyysnin yaranmasinda riyaziyyat, statistika, hiiquqi vo iqtisadi
elmlor, ehtimal noazariyyasi, oyunlar nazoriyyssi, folakat kimi fonlorin rolu olmusdur. Son on
illiklords istehsalatda faciovi hallarin artmasi istehsalatda totbiq olunan yeni texnologiyalarin
totbigindo insanlarin buraxdigi sshvlorlo izah olunur. Risk — bu ugursuzlugun goézlanilo bilon
Olgiisti, foaliyystdo moglubiyyat, insan saglamliinda arzu olunmayan fosadlarin basvermoa
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tohliikasidir vo natico etibarilo maddi ziyan verir. Risk iiclin xarakterik hallar: gézlonilmoazlik,
goflaton tohliikali vaziyystin bas vermasidir ki, bu da tez vo goti todbirlorin goriilmasi ilo aradan
qaldirilir. Magistral su komorlarinds tohlil apararken risk faktorlart 3 hissoya ayirilir:tobii risklor,
texnogen risklor vo antropogen risklar.

Risk faktorlarinin qaydalara uygun sokildo elmi asaslarla giymatlondirilmasi tabii-texnogen-
antropogen tosirlorin azaldilmasina gotirib ¢ixarir. Onlarin istismar tohliikasizliyinin qorunmasi
ticiin risk kateqoriyasinin miiayyan edilmasi va onun giymatlondirilmasi vacibdir.

Su komorlarindo borularin tohliikasizliyi dedikds bir sira normativ 6hdsliklorin yerino
yetirilmasi, nozars alinmasibasa distiliir. Odur ki, istor layihalondirma va tikinti, eloca do istismar
morhalalorinds normativ taloblora boyilik shomiyyat verilmalidir. Ona gora do layihalondirmo,
tikinti vo istismar iglori zaman1 miasir metodlarin, miasir diagnostika vasitalorinin vo komarin
geodezik monitoring sisteminin va s. istifadasi nozords tutulmahdir[1, 3, 4].

Magistral su koemorlorinin kecdiyi orazilords monitoring todgigatlarmin aparilmas: CIS
platformasinda Verilonlor Bazasinin (VB) yaradilmasi ilo hayata kegirilir. Verilonlor bazasina
asagldakllar daxildir(sokil 4):
verilonlor bazasinda kamorin tayini va strukturu hagqinda malumatlar;
miioyyan olunmus hadisalor arasinda qarsiligli tasir alagalori;
verilonlor bazasinda saxlanilan hadisalorin asas gostaricilorinin tayin edilmasi;
bas vermis hadisalorin asas gostoricilori arasinda korrelyasion slagslorin askarlanmast,
hadisanin xassalari veatributivmslumatlari cadvallarinin tartib edilmasi;
girig verilonlari va ¢ix1g moalumatlar: formatlarinin yaradilmasi.

Onu da geyd edok ki, 6lkomizds kommunikasiya sobokalorinds borularin aksariyyati istismar
dovrlarini basa vurmagq tizradir. Bunun naticasinds ¢oxlu gozalar bas verir vo tomir islori tiikonmir.
Qoazalarin va digar arzuolunmaz hadisalorin bag vermo faizini asagi salmaqla komorlorin istismar
middotlorinin uzadilmasina nail olmaq ¢ox ¢otindir. Bu mogsadlo 6lkomizds aparilan
yenidonqurma islori ¢argivasinde komorlorin istimar miiddatinin uzadilmasina nail olmaq tiglin
yiiksok keyfiyyatli materillardan hazirlanmig borulardan istifads edilir. Hal-hazirda néviindon asili
olmayaraq polad, guqun, polivinxlorid (PVX), polietilen (PE) vo yiiksok mohkomlikli guqunlardan
(YMQ) istifads edilir. Bu materiallarin xiisusiyyatlori asagidaki kimidir.

®  Cuqun- davamli sayilmur, illor kegdikco paslanmaya moruz galir.

e Polad-bu material da paslanmaya daha ¢ox maruz qalir.

e Polimer-bu materiallardan hazirlanmis boru novlari isa Sart iqlim soraitinds siradan ¢ixma
ehtimali olur ki, burada vacib odur ki, ingaat vaxtinda ¢ox diqqatli olmagla boru désanmasi
tomin edilmalidir.

o VYiiksaok mohkamli ¢uqun-korroziyaya ugramir, tomir asandir, uzunmiiddali istismari vardir.

AN N NN
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Sokil 4. CIS platformasinda verilonlor bazasiin yaradilmasi

Boru xatlorinds bas veran (ozalarin statistikasina baxarkon hor il miixtalif sabablor tiziindon bir
¢ox (qozalar bas verir. Lakin mimkiin deyil ki, biitin bu qozalar boru vo avadanliglarin
keyfiyyatsizliyindon bas versin. Bundan basqa istismarda olan hidrotexniki qurgulara nazor yetirsok
goroarik ki, hor birinds gozali fundamentlor vo divarlara rast galinir [2, 3, 4]. Bu zadslorin hamisinin
iso tikinti materiallarinin keyfiyyotsiz olmasi kimi fikirlorlo izah etmak hesab edirik ki, diizgiin
deyildir. Nozori aragdirmalarin naticosi onu demoya osas verir ki, magistral boru kamarlorinds ciddi

negativ hadisalor asasan Yerinfiziki sothinds bas veran aktiv geodinamik hadisalorin tasirindon bas
verir(sokil 5).

Magistral boru koemoarlorinds (gaz, neft, su va s.) bas veran goza naticasinds otraf miihito
bozon oshomiyyatli doracods ziyan doyir, hotta bozi hallarda insan tolofati bas verir. Bu iso
ohomiyyatli doracodo ekoloji vo iqtisadi ziyana gotirib ¢ixarir.Magistral su komarlarinin
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konstruktiv-texnoloji parametrlarinin va istismar soraitinin doyismasi oza hallariin intensivliyi vo
iqtisadi ziyanin artmasina gotirib ¢ixarir.

Miihandisi-geoloji soraitdon asili olaraq magistral su kamarinin istismarinin tohliikasizliyina
dair giymatlondirmo aparilarkon geodinamik proseslorin inkisafin1 bilmok c¢ox vacibdir. Belo
tohliikalordon qagmaq ti¢iin miixtalif soraitdo qruntda bas veran doyisikliklora gora garginlogsmanin
giymatlondirilmosi lazimdir.

Aparilmis tohlil asasinda agagidaki natica va tokliflori vermok olar.

1.Istismarda olan kemorin goza tohliikesizliyinin tomin olunmasi mogsadi iloCIS miihitindo
geodeziya monitoringisisteminin yaradilmasi vacibdir.

2. Bas vermis goaza naticoalorinin statistik tohlili onu demays asas verir ki, magistral su tachizati
komorlorindo on bdoyiik tezlikdo gozalar geodinamiki cohotdon aktiv vo yiiksok geokrioloji
(donusluq) proseslarin mévcudoldugu arazilords tesadiif olunur.

3. Qoza hallarinin amolo golmo soboblorinin aydinlagdirilmas: vo fovqgolado voziyyatin
prognozlasdirilmasi mogsadi ilosubasma, bataqliqlasma, seysmik aktiv, siirligmo Vo sairo zonalar
ticlin geoinformasion modellor qurulmali vo risk faktorlar1 nozore alinmalidir.
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Summary
Gurbanov Chingiz
Baku State University
The role of geoinformationmapping on study failure in water supply systems
Drinking water supply and sewerage system designing and reconstruction projects are being
extensively conducted in our country. During implementation of such projects, collecting large
amount of information about the area and detailed investigations are crucial. Joint use of the
aerospace monitoring and GIS play an essential role for the studies of the impact of environmental
factors, development of the analytical information systems and others, while achieving the reliable
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performance of the existing and designed major water supply pipelines, as well as construction and
exploitation of the technical installations.

Should be mentioned that, in the country, specifically in large cities (i.e. Baku, Ganja,
Sumgqait, etc.,) drinking water supply pipelines cross regions with different physico-geographical
conditions, geo-morphological compositions and seismotectonics. Mains water supply lines in
many accidents occur during the operation, it also creates problems with drinking water consumers.
In some cases the damage is caused by large-scale accidents. Long-term experience gives reason to
say that the elimination of the consequences of accidents is a major cost. Therefore, to avoid such
events and to prevent their exploitation and geodetic monitoring system to improve the rules on key
issues. Therefore, constant control of the plan-height positioning, geodetic measurements for the
detailed examination of the dynamics, repetition of the geodetic measurements for certain time
intervals, or in other words regular monitoring is very important.

Pesrome
Kyp6anoB Ynnrus
BakuHcknii rocy1apcTBeHHbI YHUBEPCUTET
Pouib reonngopmannonHoro kaprorpagpupoBaHusi PH UCCJAeAOBAHMUCOO0S B CHCTeMax
BOJAOCHA0KeHHA

Ha tepputopumn Hameid cTpaHbl — peajM3ylOTCs IIMPOKOMAacIITaOHble MPOEKTHl IO
MIPOSKTHUPOBAHUIO M PEKOHCTPYKIIMH CHCTEM IUTHEBOTO BOJAOCHAOXKeHHs. OIHUM W3 BaXKHBIX
BOIPOCOB SBJsSIETCS OOMIMPHBIA cOOp MHGpOpMALMU O TEPPUTOPHUH M IPOBEJECHHUE IMOIPOOHBIX
HCCIIEIOBAaHUM B XOJ€ pealu3alliyd TaKux MNpoeKToB.lcronb3oBaHuE METOJOB a3pPOKOCMUYECKUX
UCCIIEIOBAaHUM M TeonH(OpPMAIMOHHBIX CHCTEM IpH pEIIeHHH TaKuX 3ajad Kak HaJeKHas
OpraHu3alysl BBIMOJIHEHUS KapTOorpadUuecKuX 3aJaHWid, CBS3aHHBIX C CYIIECTBYIOIIMMH H
MNPOEKTUPYEMBIMH ~ MarucTpalbHbBIMU  BOJONPOBOAAMHU, M3Y4YEHHE TNPUPOAHBIX  (AKTOPOB,
BIMSIFOIIMX HA CTPOMTEIBCTBO W OKCIUIyaTallMI0 TEXHUYECKHX COOPYKEHHH, OpTraHMU3anus
aHAJTMTUYECKU-UH(OPMALIMOHHON CUCTEMBI M ITPOYUX, UMEET OOJIbIIIOE 3HAUEHHE.

Cnenyer OTMETUTh, YTO Ha TEPPUTOPUU CTpaHbl, 0COOEHHO B KpymHbIX ropojaax (baky,
I'sampxa, CymrafsIT U Jip.) TpyOOIPOBOJIbI MUTHEBOTO BOJIOCHAOKEHHS MPOXOAAT yepe3 paioHBI,
oOnafaroniue pa3IuyHbIMU (PU3UKO-reorpad)UueCKUMH YCIOBUSIMU U, UMEIOIINE Pa3HOE Te€0JIoro-
reoMop(oI0ruyeckoe CTpOeHHE, pa3Hyl CEHCMUYECKYIO U TEKTOHUYECKYIO aKTUBHOCTb. [loaTomy
BaXHO TIOCTOSTHHO OTCIIe)KMBATh WX IIJJAHOBO-BBHICOTHOE MOJIOKEHHE, M3y4daTh HMX JAWHAMHUKY C
MIOMOIIIbI0 TOYHBIX TOIOTEOJIE3NUYECKUX M3MEPEHUH, BOCIPOU3BOJUTH I'€01€3MUECKIE W3MEPEHUs
yepe3 OIpe/AeseHHbIe IMPOMEXKYTKH BpPEMEHH, T.€. OpPraHU30BbIBATh CUCTEMY T'€0JI€3MUECKOr0
MOHUTOPHHTA.
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Qravimetrik sistemlardas istilik prosesslarinin modellosdirilmasi

Annotasiya: Qravimetrik sistemlords istilik ayiran elementlorin is¢i temperatur stabilliyinin
saxlanilmasi vo islomo etibarhigmin artirilmast onun mioyyan doaracads termostabillogdirici
sistemin yaxst qurulmasindan asilidir.

Acar sozlor: Qravimetr, Pelte effekti, termoelement, Diiar qabi, kvazioptimal qiymati,
kvadratlar metodu.

KawueBble ci0oBa: TpaBUMETPHUYECKOE, IICEBIOIIOPE, TEpPMOdJIeMeHT, Jlproapn,
KBa3MKOTEMHOE, KBaJ[paTypHOe.

Key words: gravimetric, pseudopure, thermoelement, Deward, quasicoteme, quadrature.
Qravimetrik sistemlarin hossas elementinin temperaturunun sabit saxlanmasi {igiin istifado
olunan soyuducu va qizdirict qurgular, boyiik temperatur qradientlorinin va istiliyin
yayilmasinin bdyiik zaman miiddatinin olmasi sababindan temperaturun stabilliyini tomin
etmirlor [1].

Qravimetrik sistemlords temperatur stabilliyini yaxsilasdirilmasi problemlarine asason aiddirlor:
- gravimetrik sistemlorin sabitliyini tomin edon aktiv soyuducu sistemin iglonmasi;

- gravimetrin hossas elementinin otrafinda temperatur sahasinin maksimum eynicinsli
olmasinin tomin edilmasi;

- xarici istilik axiinin qarsisinda termiki miigavimatin azaldilmasz;

- idaroetmos elementlorinin enerji tolobatinin azaldilmast;

- istilik ayrilan elementlordon maksimal istiliyin ¢ixarilmasini tomin edon konstruktiv
materiallarin se¢ilmasi.

Qravimetrik sistemlords asas istilk miibadilosi vasitasi kimi Pelte effekti asasinda islonmis
aktiv termosoyuducu qurgusunun tatbiq edilmasi magsads uygun hesab edilir [2].

Sokil.1-do termoelektrik batareyanin konstruksiyasi veriligdir: 1 - istilik kegidlori; 2 —
termoelementlor; 3 - soyuq sathi; 4 — coroyan kontaktlari; 5 — radiator.
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Qravimetrik sistemlords totbiq oluna bilon aktiv termosoyuducu qurgunun konstruksiyasi
sokil 2-do verilmisdir. Qravimetrin 1 xarici govdesindo  yiiksok istilik kegiriciliyine malik
materialdan (diiralminium) hazirlanmus istilik tonzimlayici boru 2 yerlagdirilmisdir. Borunun asagi
sathinds gravimetrin hassas elementinin govdasi 1 asilmigdir, borunun yuxari sahasindos isa «Selen»
tipli termobatareyalar 3 yerlosdirilmisdir vo istiliyin xarici miihito ¢ixarilmasi radiatorlarla hoyata
kecirilir 4. Qravimetrik sistemin otrafinda temperatur sahosinin maksimum bircinsli olmasini
yaratmagq li¢lin o Diiar qabinda 5 yerlogdirilir.

e

o~

Daxili istilik monbalorini (gravimetrdon ayrilan istilik) nazora almaqla, istilik tonzimloyici
borunun uzunlugundan asili olaraq, temperaturun yayilmasi xarakterinin toyin edilmasi masalosi
miirokkab prosessdir vo boyiik vaxt tolob edir.

Daxili istilik manbalarini nazars almagla, istilik tonzimloyici boruda temperaturun yayilmasi
xarakterinin riyazi modelino baxaq. Bu masalads, boru sothinds temperaturun yayilmasi
prosesini riyazi yazmagq ti¢lin Furye-Kirxqof tonliyindon istifado etmok olar [3].

oT o°T 07T a
—C.p=4|—+—|+Q+—=-(T-T 1

harada C — materialin xiisusi istilik tutumu, KC/kq-K; p - materialin sixlig1, kq/m%; A - istilik
ke¢irma amsali, Vt /m-K; Q — daxili istilik manbayinin xiisusi giicii, Vt/m® - miitonasiblik
omsaly, istilik 6tiirmo omsali, Vt /mz-K; R — borunun radiusu, mm; T, — temperaturun baslangic
giymati.

Qeyd etmok lazimdir ki, boru daxilinds miihit bircinslidir va ixtiyari se¢ilmis en kasiyinda
temperaturun qiymati eyni oldugundan, onda en kosiyinin X oxu istiqamati ii¢lin temperaturun
yayilmasinin hesablanmasi kifayatdir. Beloaliklo, baxdigimiz mosals tigiin (1) tonliyini asagdaki
kimi yaza bilarik [4].
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Burada baslangic temperatur To =0 qobul olunur, temperatur forqi yoxdur. Asagdaki sorti
isaralori daxil edoak:

At g% . g Q 3
C-p C-p-R C-p

Onda (2) tenliyini asagdaki sokildo alariq

2
oT _ .07
ot ox?

~B-T+F, (0sxsL,0st<Tn) 4)

Masalonin ilkin verilonlari asagdaki kimi segilir: diiraliminium materialindan hazirlanmis boru
iiciin C = 0,88 KC/kq-K; p=2750 kg/m® 1=180 Vi/m-K; o =5vt/m*K; R=0,3m.

Q.9
Q=Y S zeR2-L

harada Q; — istilik monbayinin giicii, Q; =10 Vt; Rk — istilik monbayinin yerlogdiyi gévdanin
radiusu, Rk = 0,15 m; Lk — bu govdonin hiindiirliyii , L = 0,15 m.

Onda tapiriq ki, Q = 900 Vt/m® . Yuxarida verilon giymotloro asassn 4, B va F sabit qiymotlori
hesablayiriq.

Moasalanin fiziki qoylusuna va talob olunan sortlors osason baslangic va sarhad sartlorinin
asagdaki kimi verilmasi mogsads uygundur,
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N

T(X,0) = f(X)

TO)=p) ®)
oT (L, ,t) _0
O X -

Onu geyd edak ki, (4) sakilli xtisusi toramali diferensial tonliklorin doyison sarhad sartlori T (0,
t) daxilindo analitik hallini tapmaq nisbaton ¢otin masaladir. Lakin bels tonliklorin adadi
metodlarla halli magsads uygundur.

Masalanin (4) va (5) tonliklorinin kompiiterds halli ii¢iin sonlu farglor metodundan istifado
etmok alverislidir [5].

Parametrlorin ilkin verilonlorinin giymatlori asagdaki kimi gobul edilmisdir:

Lk = 0,15 m., t = 5 saat., sarhad sortlori  f(x) =20 g
Ty, t<t

p(t) = t, = 0,5 saat,, Tp=20°S = Sabit, T,;=23°5+70°S.
T, t=t

Miixtalif temperatur forglarinds istiliyin yayilmasi miiddatinin hesablanmasinin naticalori
cadvalds verilmisdir.

Say Temperatur farqlori Yayilma miiddati
n AT, %S tp, saat
1 3,0 15
2 5,0 2,0
3 10,0 2,55
4 15,0 2,75
5 20,0 2,95
6 25,0 31
7 30,0 3,25
8 40,0 3,5
9 50,0 3,6

Alinan naticalorin analizi gostorir ki, istiliyin yayilmasi miiddati ilo temperatur forqi arasindaki
asililig1 asagdaki dusturla toyin etmok olar.
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_AT
t. =t,1-K-e V) (6)

harada tp — istiliyin yayilmasi ii¢iin lazim olan miiddat; t,, — maksimal temperatur forqins uygun
olan maksimal miiddat; AT- temperatur forgi; K va N - hesablanmasi talab olunan parametrlar.

Kva N parametrlorinin toyin edilmasi ti¢iin an ki¢ik kvadratlar metodundan istifads edilir,
optimallasdirma naticasinds parametrlorin kvazioptimal giymatlori toyin olunur.

K"=16,43 vo N"=0,74.

Belalikla, (6) diisturunu son variantda asagdaki kimi alariq

AT

t, =t _ (1—0,74-e_@), (7)

Sakil 3-da istiliyin yayilmasi miiddati vo temperatur forqi arasindaki asililigin xarakterini oks
etdiron grafiklor gostorilmisdir.

t, saat

5 20 25 30 35 40 45 50 AT,%

Sokil 3.

1- ayrisi daxili istilik manbayini nozara almadan temperaturun yayilmasinin masin naticalorine

olunmagla alinan naticalors uygundur.

Natica

Qravimetrik sistemin hassas elementinin temperatur stabilliyi tigtin modellosdirilmis va
qurulmus aktiv termostabillagdirici sistem, gravimetrin hassas elementinin otrafinda temperatur
sahosinin maksimum bircinsli olmasini, xarici istilik axininin garsisinda termiki miigavimatin
azaldilmasini, istilik ayrilan elementlordon maksimal istiliyin alinmasini tomin edon konstruktiv
materialin segilmasini tamin edir.
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Pe3ome
MypcauauiieB Orrai
Mypanos Mamman
JleHkopaHCcKMii roCy1apCTBEHHbIH YHUBEPCUTET

MoaennpoBanne TENJIOBBIX MPOIECCOB B TPABUMETPHYECKHX CHCTEMAX
B craTbe paccmarpuBaeTcs 3a7a4a ONpENeNICHNs XapaKTepa pacrpeaeeHus TEMIEPaTypPhl C

Y4€TOM BHYTPCHHUX HCTOYHHKOB TCILJIA. Pemenus 3amaum MOZACIIMPOBACTCA Ha KOMIIHOTCPEC. A
TAKIKE OIIPEACIIACTCA 3aBUCHUMOCTU BPEMCHU PACIIPOCTPAHCHUSA TCILJIA OT MEPLIIAAOM TCMIICPATYP.
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Summary
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Modeling stabilization processes in gravimetric systems
The article considers the determination of the nature of the distribution of temperature, takingivto

account the interval heat sources. The solutigin of the problem on the computer is simulated. And
the dependence of the time of heat propagation on the temperature increment is alco determined.
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Kardiovaskulyar xastaliklarda FIl -FV leiden gen mutasiyasinin 6nami

Annotasiya: Bu mogalodo Kardiovaskulyar xastoliklordo trombla bagli yasanan
problemlords, FII —=FV Leiden gen mutasiyasinin 6namindan bohs edilmisdir.

Acar sozlar: Kardiyovaskulyar Xastalik, Tromboz,Protrombin,Faktor Il,Factor V Leiden gen
mutasiyasi

Key words: Cadiovascular Disease, Thrombosis,Prothrombin,Factor Il,Factor V Leiden
gene mutation

Kurouesnble cioBa: CepieuHo-cocyaucteie 3adonesanus, Tpom0o3,ITporpomoun, dakrop 11,
®akrop V JlelineH reHHas MyTauus

Giris. Umumdiinya Sohiyyo Toskilatinin (UST) verdiyi molumatlara goro iirok-damar
xastaliklori (UDX) biitiin diinyada,o ciimlodon ABS-da va inkisaf etmis Avropa dlkalorinde oldugu
kimi,toassiif ki,bizim respublikamizda da 6liimiin asas sabablarindan hesab edilir.Bels ki, 2012-ci il
molumatlara asasan UDX sobobinden 17.5 min insan élmiisdiir ki,bu da biitiin diinyada bas veran
oliimlorin 31%-ni toskil etmisdir.Eynilo UDX sobobindon bas veron agirlasmalar da 6n movqgelorda
gorar tutmagda davam edir .Bu gobildon olan xostolorin faktik olaraq yarisim1 Urayin isemik
xastaliyi (UIX) vo ya Koronar arteriya xastoliyi (KAX) ilo olan xastolor toskil edirlor.Yena do UST
—nin 2012-ci il malumatlarina asason KAX naticasinda bir il arzinds 7.4 miln insan 6z diinyasini
doyismisdir.[1]

Kardiovaskulyar xastaliklar.

Ateroskleroz. Ateroskleroz, elastik arteriyalarin (aorta, yuxu va qalga arteriyalari), orta vo
boyiik diametrli ozolovi arteriyalarin (tac arteriyalar vo periferik arteriyalar) divarmin zodalonmasi
naticasinds yaranan xronik va progressiv xastalikdir. Ateroskleroz, 6z agirlasmalari ila birlikda halo
do diinyada oan ¢ox Oliimo Sabab olan xastolikdir. Amerika Birlosmis Statlarinda yash insanlarda
oliimlarin 42%-ni toskil edir. Digqgoatalayiq digar bir magam iss,qarb 6lkalorinds aterosklerozla bagl
(miokard infarkti, insult) 6limlorin azalmasi fonunda iirok ¢atismazligi olan xostalorin saymin ciddi
sokilda artmasidir.

Ateroskleroz asason elastik arteriyalarin intima tobagosinin xastaliyidir.

Aterosklerozun amalo galmasinin izahina hasr edilmis asas nozariyys "zadslonmis endotelo cavab™
hipotezidir. Damarlarin hagalanma (bifurkasiya) yerlorinds va divar stresinin ¢ox oldugu yerlordo
ateroskleroza daha ¢ox rast golinir. Miixtolif sobablordon zodslonmis endotel tabagoasinin
keciriciliyinin pozulmast noticasinds monositlor subendotelial hissoys kegir vo makrofaglara
cevrilir. Endotel zadalonmosi naticasinds lipid kegiriciliyi artir vo oksidlogsmis LDL pargalarinin
makrofaglar torofindon udulmasi naticosindo “kopiiklii hiiceyralor” omolo golir. Kopiikli
hiiceyralorin damar divarinda toplanmasi ilo piy lokalori amola golir. Daha sonra proses iraliladikca
aterosklerotik diiyiiniin morkozi nekroza moruz qalir. Xemotaksik faktorlarin tosiri ilo saya azalo
hiiceyralari subendotelial hissays miqrasiya edir. Boytima faktorlarinin da tasiri naticasinds diiyiin
fibroz kapsulla ortiiliir. Daha sonraki marhalalords isa diiytinlordo xoralanma, kalsifikasiya, eroziya,
tromboz amalo golo bilor
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Omoals golmis diiyiin damar monfazini progressiv daraldaraq ve ya tizorini orton kapsulun yirtilmasi
noticasinds tromboz omoalo gatirorak, iiroyin isemik xostaliyinin miixtolif klinik formalarinin
yaranmasina sabab olur

Aterosklerotik diiyliniin tamlhiginin pozulmasi damar monfozinds gan axinimi pozaraq hoyati
tohliiko altina salan hadisalorlo naticalona bilor. Diiyiliniin tamligimin pozulmast iki ciir bas verir:
fibroz kapsulanin yirtilmas: vo endotelin eroziyasi. Fibroz kapsulanin yirtilmasi naticasindo
dityliniin trombogenik ekstrasellular matriksi vo toxuma faktorlar1 ilo zongin lipid 6zayi ganla tomas
edir. Bu iss damar monfozinds trombositlorlo zongin tromb kiitlasinin amalo golmasino sabab
olur.Diiyliniin yirtilmasmin sobobi makrofaglardan sintez olunan kollagenaza, gelatinaza kimi
goruyucu interstisial matriks komponentlarini deqradasiya edon fermentlordir. Bu prosesi induksiya
edon digor amillorisa: stress, koronar vazomotor tonus, taxikardiya (gorginlik vo kompressiya
sobabils), yiiksok arterial tozyiq, gan gatiligi (6ziilliylin artmasi)kimi fiziolojik parametrlordir.
Daha az hallarda endotel eroziyasi bu proseslora baslangic verir. Koskin koronar sindromlarin 30%-
indon endotel eroziyasi cavabdehdir. Bunlarin naticasinds aktivlogsmis trombositlor laxtalanma
kaskadin1 bagladaraq damar manfozinin qapanmasina sobab olur.[2]

Urayin isemik Xostoliyi (U1X).
Urayin isemik xostoliyi (UIX) iiroyin ozals gisasmin (miokardin) xastaliyidir.Onun inkisafinda rol
oynayan osas mexanizm iirok azalasinin tolabati ilo tochizati arasinda bas veran pozulmadir. Basqa
s0zlo,bu Xxastolik zaman1 miokardin metabolik tominati,yoni qidali maddoslor vo oksigenls tochizati
koronar gan dovranin ¢atismazligi tiziindon pozulur.Koronar ¢atigsmazliq tirok azalosinin igemiyasini
Vo ya nekrozunu téradir va naticads kardiosklerozun inkisafina tokan verir.

UIX sonaye cohotco inkisaf etmis olkolorde (ABS,Yaponiya,Fransa,italiya,Almaniya vo s.) genis
yayilmisdir.Cox vaxt 40-64 yash kisilordo tosadiif edilir.Azorbaycanda UiX-nin yayilma doracasi
nishoton asagidir.Onu da qeyd edok Ki,tosadiiflorin 25%-do  UlX-nin agrisiz formas:t mévcud
oldugundan,xastalarin hokima miiracisti miokardin infarkti ilo fosadlasdiqda bas verir vo ya xastalik
goflaton koronar éliimlo naticalonir.Umumiyyatlo,iirok-gan damar sistemi xostaliklorindon &lonlorin
53 %-ni UIX toskil edir.

Urayin isemik xastaliyinin risk amillarino passivlik vo ya hipodinamiya,qgeyri-rasional va ya
aterogen tipli gidalanma vo o ciimalodon piylonma,siqaretgokma,sosial,is vo moisat monsali
stresslor,irsiyyat,cins vo yas kimi modifikasiya olunmayan gostoricilor,arterial hipertenziya,sokarli
diabet,dislipidemiya kimi  xostoliklor vo hiperfibrinogenemiya, VIl hemokoaqulyasiya
amili,plazminogen  aktivatorunun ingibitoru ,trombosit aqresiyasinin  yiiksalmosi,iltihab
meyarlar1,C-reaktiv ziilal,hiperhomosistenemiya,genetik gostoricilor kimi yeni amillor daxildir.

Genetik amillorindan apolipoprotein,lipoproteinlipaza, fibrinogen,ACF,qlikkoprotein, protrombin,
VIl \VIII  hemostaz amillori,plazminogen aktivatorunun polimorfizmi {irok ozolosinds
hipertrofiya,damar endoteliyasinin disfunksiyasi,insulino qarsi rezistenlik kimi hallar1 yaratmaqla
iiroyin isemik xostoliyinin inkisafina yol agir.

Urayin isemik xostoliyinin patogenezinds,daha dogrusu miokardin isemiyasinda iki osas
patofizioloji amil shamiyyatli rol oynayir:koronar arteriyalarmin aterosklerozu,hansi ki, onlarin
monfozini daraldir vo koronar arteriyalarda bas veron vazospastik reaksiya vo ya damardaxili
tromblarin omolo galmasi;birinci hal obstruktiv koronaroskleroz,ikincisi isa dinamik obstruksiya
adlanir.

Maraqhidir ki,XX oasrin 50-ci illorinds aterosklerozun inkisafinda patogenetik shomiyyot almis
trombogen nazoriyys irali siiriilmiisdiir.Bu nazoriyyayo goro,ateroskleroz prosesi trombositlorin
funksiyasinin foallagsmasi,fibrinolizin zaiflomasi zomininds bas veran divaryan1 trombozun
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naticasidir.Mikrotromboz damar divarnda mikrosirkulyaisyani pozur,koronar

damarlarin(arteriyalarin) perfuziya qabilliystini azaldir,miokardda isemiya toradir.

Beloliklo,miokardin qan vo oksigenlo tochizatini zoiflodon koronar arteriyalarin aterosklerozu,
trombozu,spazmi,mikrosirkulyasiya pozulmalari,tromboksanin (A2),trombositlorin aqreqasiyasinin
foallasmasi,qanin ~ Ozlliylinin ~ artmasi,fibrinolizin ~ zailomasi,hipotoniya,  hipohemodinamik
bradikardiya,iirok  ¢atismazhigistress,fiziki  vo emosional goginlik,SAS-in  faallig1,arterial
hipertenziya,taxikardiya,miokardin hipertrofiyasi,endokrin xostaliklor (tireotoksikoz),infeksiyalar
Vo s. ,ayriligda vo ya birlikde iirok ozalssinds isemiya,distrofiya, nekroz toéradir vo naticads
kardioskleroz inkisaf edir.[3]

Miokard Infarkt (MI). Miokard infakti -UIX-nin koeskin klinik formas: olub koronar
aximin miitloq yetorsizliyi noticasindo yaranan miokardin isemik monsali nekrozu ilo xarakterizo
olunur.Bu xoastalik oksor hallarda koronar damarlarin trombla kaskin tutulmasi naticosinda bas verir.
Bu xostolikdon olan 6liim hallar1 halo do yiiksok Soviyyads qalmaqdadir.Biitiin 6liimlorin Y4-i Mi-
nin paymna diisiir.MI ilo Xastolonmo hallar1 yiiksok saviyyado galmaqdadir vo yasla bagl olaraq
artmaqdadir.Qadinlarda koronar damarlarin aterosklerotik dayisikliklori kisilara nisbaton 10-15 il
gec baslayir. Mi-nin 85%-i ateroskleroz naticesindo daralmis koronar damarlarm koskin sokildo
trombla tixanmasi naticasinds amalo galir. Trombun amals iso aterosklerotik piloklorin yirtilmasi
ilo,koronar damarin endoteli,qanda dolasan trombositlor vo damar divarinin dinamik vazomotor
tonusu arasindaki qarsiliql tasirlori naticasinds meydana ¢ixir.

Mi-nin va ya isemiyanin yaranma saboblori asagidakilardir:
-tixanmani toradan trombla barabar miisahids olunan ateroskleroz;
-vaskulit sindromlari;

-koronar emboliya;

-koronar damarlarin anadangalmo anomaliyalart;

-koronar damarlarin ciddi spazmu;

-koronar damarlarin travmasi vo ya anevrizmast;

-qanin qatiliginin artmast;

-miokardin oksigeno qars1 tolobatinin haddon artiq yiikksalmosi.

Mi-nin omolo golmoasinds ganin reoloji xiisusiyyatlorinin pozulmasinin,hiperkoaqulyasiyaya
meylliyin,hemostazin trombositar halqasinda yaranan doyisiklik trombositlorin aqreqasiyasinin
yaranmasi Ui¢iin sorait yaradir vo burada trombun formalasmasi ilo basa ¢atir.Naticodo koronar
arteriyanin trombotik oklyuziyasi yaranir.Trombozun yaranmasinda rolu olan faktorlardan biri do
spazm va daralma naticosinds koronar qan dovraninin siiratinin azalmasidir.

Transmural infarktlarin 30%-do ,zamanla nekrotik bolgads proqressiv sokilds incalma vo dilatasiya
bas verir.Bu dilatasiya anevravrizmanin vo yaxud diskinetik seqmentin yaranmasina yol acir.Bu
bolgodo qanin durgunlugu yarandigi tigiin,tromb omolo golmosi ehtimali yiiksalir.[4]

Qeyri-stabil stenokardiya.(QSS) Qeyri-stabil stenokardiyanin patogenezinin osasinda
aterom piloyinin yirtilmasi vo trombositlorin aktivlosmasi durur.Noticado damar divarinin qismon
tixayan tromb yaranir ki1,bu da gan aximini angallayarok miokardin isemiyasina sobob olur.
Stenokardiyanin bu formasi agir gedisli olub,hor an xastonin voziyysti doyise bilir.Mi-nin
yaranmasi Ugiin yiiksok risk toskil edir.Hor an gofloti 6liim tohliikasi movcuddur.Qeyri-stabil
stenokardiyada 6liim riski ytiksokdir.

Hal-hazirda ilk dofo yaranan stenokardiya,progressivloson stenokardiya vo sakitlik halinda yaranan
stenokardiyalar {imumi bir basliq halinda geyri-stabil stenokardiya olaraq adlandirilir. MI-
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dan,koronar angioplastikadan vo korpii (AKK) amoliyyatindan sonra yaranan stenokardiyalar da bu
grupa daxildir. [4]

Urak ¢atmamazhgi. Urok catismazhigi-elo patoloji haldir ki,bu zaman iirayin funksiyasmin
pozgunlugu onun qani orqanizmin metaboloik talabatini tomin etmok ii¢iin lazim olan siiratlo
qovmaga qabil olmamasina gatirib ¢ixarir vo bu da yalniz yiiklonmis dolma tozyiqinda(sol v ya
sag madaciyin) bas verir.

Koskin va xroniki iirok ¢atismazhig: ayird edilir. Xroniki iirok catismazhig (XUC) biitiin iirok-
damar xastaliklarinin finahdir.

XUC ohalinin 1-2%do aqskarlanir.Yas artiqca bu xostoliyin rastgelmo tezliyi do artir.75 yasdan
yuxar1 olanlar arasinda XUC —a 10% hallarda tosadiif edilir.Tokco ABS-da hal-hazirda XUC ilo
4milyon xasts var kji,bu da 6lkonin yash ohalisinin 1.5%-ni tskil edir.

Son illords patogenezi,klinikas1 vo miialicasinde qazanilmis nailiyystlore baxmayaraq,XUC iirok-
damar sistemi xastaliklorinin agir,prognostik qeyri-gonastboxs fasadi olaraq qalir.

Son zamanlar XUC-in formalasmasinda vo progressivlosmasinds endotelial funksiyanin
pozulmasma xisusi ahomiyyat verilir.Endotelin miixtalif zadaloyici amillorin  tasirindan
(hipoksiya,AH,qan axininin siiratlonmasi vo s.) yaranan disfunksiyasi endoteldon asili
vazokonstiktorlarin iistinliyii ilo Xxarakterizo olunur vo ganunauygun olaraq damar tonusunun
artmasi,trombositlorin aqreqasiyasinin siiratlonmasi vo tromb yaranmasi prosesi ilo miisayiot
olunur.[5]

Darin venalarin trombozu (DVT). Darin venalarin trombozu asagi straflarin dorin venalari
Vo ¢anaq venalarinda spontan sokildo tromblarin amalo galmasi prosesidir. Asagi otraflarin dorin
venalarinin vo g¢anaq venalarinin yayilmis trombozu goalocokdo xronik venoz gatismazliq, trofik
xoralarin amalo goalmasi ilo naticalonan posttrombotik sindromun inkisafina gatirib ¢ixarir. Bu
agirlagsma xastolorin amok gabiliyyatini va hoyat keyfiyyatini shomiyyatli doracodo asagi salmagla
yanasi, trombamalagalmonin va tromboemboliyanin asas moanbayi olmagla yiiksok trombogen
tohliiko toradir. DVT-nin on tohliikoli agirlasmast ag ciyor arteriyasinin tromboemboliyasidir vo
massiv tromboemboliyanin manboyi baslica olaraq asagi bos vena sistemindo — o climladon
iliokaval venalarda (60%), dizalti-bud venoz seqmentds (33%) yerlosir.

Ag Ciyar Arteriyasimmn Tromboemboliyas1i (AATE). Ag ciyor arteriyasinin
tromboemboliyast — ag ciyor arteriyasinin vo onun saxolorinin ilkin olaraq boyiikk qan dovrani
venalarinda va ya tirayin sag qulaqciginda vo madaciyinds amalo golmis trombla okkliiziyasidir. Ag
ciyar arteriyasinin tromboemboliyasinin koskin morhalosinds kigik qan dovraninda agir doaracali
hipertenziya vo progressivloson ag ciyar-lirok ¢atismazligi tohliikosi vardir. Asagi otraflarin dorin
venalarinin trombozu vo onunla oslagodar bas veron ag ciyer arteriyasinin tromboemboliyasi
miixtolif profilli stasionarlarda 6limiin on ¢ox rast galinon soboblorindondir. Patoloji anatomik
tosrihlor zamani 6liim soboblori arasinda ag ciyor arteriyasinin tromboemboliyasi 2-15% hallarda
geydo alinir. Xastolorin 70%-don g¢oxunda ag ciyar arteriyasinin tromboemboliyasi diagnozu
oliimdon sonra qoyulur.[6]

Laxtalanma faktorlari. Qanin damar daxilindo vo ya iirok bosluglarinda laxtalanmasi
tromboz, bu zaman amols golon gan laxtasi iso tromb adlanir.

Laxtalanma faktorlarmi togkil edon ziilallar, qan laxtalanmasi (hemostaz) {i¢iin lazimi bir qrup
birbiriylos oslagali ziilallardir.

Qanda laxtalanmani siiratlondiron bozi faktorlar vardir.Bunlar laxtalanma faktorlar1 (amillori)
adlandirtlir vo I-XII' kimi rum ragamlari ilo nomralonirlor.Laxtalanma faktorlari,normal qan
laxtalanmasi {igiin lazimi bir qrup ziilallardir.
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F2-geni,protrombin (ayrica laxtalanma faktoru II olaraq da adlandirilir) adi verilon ziilal
hazirlamaq tgtlin tolimat verir. Protrombin fibrinin formalasmasi ti¢lin lazim olan gan laxtalanma
ztilalidir. Fibrinogenin fibrina ¢evrilmasi {igiin trombin lazimdir. Trombin qaraciyarda

sintez olunan protrombindan amala galir. Protombin iss protrombinazanin tasiri ilo trombina ¢evrilir
Kimdasa goraktigindon daha ¢ox protrombin varsa, qan laxtalari yaranar.

Faktor V, qanin laxtalanmasi {i¢lin lazimli ziilaldir. Bazi insanlar normal Faktor V ziilalina
sahibdirlor. Faktor V-in Leiden adli bir forqli formasi var. Buna, ziilal Giglin gendeki bir degisiklik
(mutasya) sabab olur. Faktor V, Aktiv Protein C ad1 verilen basqa bir ziilal torafindon yoxlanilir.
Qan1 durultmaq tgtin.Aktiv Protein C asanligqla Faktor V-i baglayir. Aktiv Protein C, (anormal
)Faktor V Leiden ziilali tizerindo islomoz. Factor V Leiden Aktivlosdirilmis Protein C-nin
tosirlorina garsidir.Natico olaraq, laxtalanma normaldan daha uzun g¢ekor. Bu sabadon Faktor V
Leiden bozon Aktiv Protein C direnci olaraq adlandirilir.

Yiiksok qgan laxtalanmasmin genetik sobablori on ¢ox olaraq gen mutasyalarindan (normal
genlordoki dogisikliklordon) qaynaqlanmaqdadir.Ortaq mutasyalar arasinda Faktor V Leiden ve
Faktor II( Protrombin) mutasyalari mévcuddur.

Natica: Damarda tromb zamani yaranan kardiovaskulyar problemlards Faktor Il vo Faktor V leiden
gen mutasyasinin 6namli rolu oldugunu geyd etmok olar.Ayrica kardiovaskulyar risk qrupuna daxil
olan xastalords,6ncadon Faktor 1l vo Faktor V gen mutasiyasinin yoxlanilmasi daha
moagsadouygundur.
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Summary
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Importance of FII -FV Leiden gene mutation in cardiovaskulyar diseases.

This article discusses the importance of FII -FV Leiden gene mutation in problems with thrombus
associated with cardiovasculyar disease.
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Kredit sistemli tahsilin informasiya-kommunikasiya texnologiyalar: vasitasile idars
olunmasi sistemi — Loankaran Dovlaot Universitetinin timsalinda

Annotasiya: Miiasir dovriimiizdo informasiya-kommunikasiya texnologiyalar1 ali tohsil
mioassialorinda tolim vo todris mogsadlori ilo yanasi,homginin ali tohsil miiassialarinin idars
olunmasinda da totbiq olunmaqdadir. Diinyanin inkisaf etmis olkalorinds oldugu kimi, bizim
Olkomizda do tohsildo bas veran yeniliklor 6ziinii gostormoakdadir. Bu magalomizds biz kredit
sistemli tohsilin informasiya-kommunikasiya texnologiyalari vasitasilo idars olunmasi sistemindon
bohs edilmisdir. Lonkaran Dovlat Universitetinin misalinda keys analizi aparilmis va naticalor sorh
edilmisdir.

Acar sozlor: ali tohsil miossisalori, kredit sistemi, informasiya-kommunikasiya
texnologiyalari, e-LSU, e-Jurnal

Key words: highereducation institutions, credit system, information communication
technologies, e-LSU, e-Journal

KuoueBnble cjioBa: BhiciIve yueOHBIC 3aBeJCHUE, KPEIUTHAS cUcTeMa, HH()OpMaAIMOHHO-
KOMMYHHUKAI[MOHHBIE TexHOoruH, e-LSU, e-Jurnal

Informasiya-kommunikasiya texnologiyalar1 (bundan sonra IKT) biitiin diinyada tohsilin
Saviyyasinin yiiksalmasing tasir gostormisdir. Bu, natico olaraq globallasma vo bilik comiyyatinin
formalagsmasint meydana gotirir. “Ali tohsil miiassisalori, dyronma anlayisini istirakgilarla vo
kollaborativ sakilds bilik qurmaqg vasitasi olaragq yenidon konseptuallagdirmalidirlar. Miisllimdan
tolobalora olmagla Gyronma ierarxik bir prosesin avazina, miiallim hor bir talobanin markazi rol
oynadigi bir vasito¢i kimi daha ¢ox xidmoat gostormalidir. Tohsildo informasiya-kommunikasiya
texnologiyalar1 iisullarindan istifads todris-talim prosesinin asasin1 vo ham ds yollarla institusional
qurulusunu oshamiyyatli olaraq doyisdirir” [6]. “Hazirki siiratli doyisiklilor dovriinde yalniz tohsil
vasitasilo vo tohsildo IKT-nin totbigi ilo tolobalorin diinyada gedon inkisafin bir hissoesi olmaga
oyratmoak olar” [2].

Daniels yazirdi ki (1),IKT ¢ox qisa zamanda miiasir comiyyatin asas qurucu bloklarindan
birina ¢evrilmisdir. Hazirda bazi dlkelor IKT-ni va ilkin IKT bacariglarii vo konseptlarini tahsilin
osas hissasi olan oxumag, yazmaq va saymaq kimi Oyranirlor. Bununla bels, tahsil prosesinds
informasiya vo kommunikasiya texnologiyalarinin tatbiqi iki kateqoriyaya boliinmiisdiir: tohsil ti¢lin
IKT va tohsildo IKT. Tahsil iiciin IKT, xiisusi olaraq tolim va tadris mogsadlori iigiin informasiya vo
kommunikasiya texnologiyalarinin inkisafini nozords tutursa, tohsildo IKT, tolim vo todris
prosesinds IKT-nin iimumi komponentlarinin totbigini nazords tutur.
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Miixtolif todgiqatcilar ali tohsil miiessisalorinde IKT-nin tolim vo todris prosesindo effektiv
vo ugurlu totbigi, hamginin iizleson problemlarin halli prosesinde IKT-nin rolunu todqiq etmisdir.
Lakin IKT-nin ali tohsil miisssiolorinin idaro edilmasinds olan rolunu ¢ox az sayda todgiqatct
arasdirmigdir. Kajiwa vo digorlorina gora [4], diizgiin idarsetmonin va institusional magsadlorin
prinsipial amillorindan biri effektiv vo realistik idarsetmoadir. idaroetmoa, miioyyan bir qurumun v
togkilatin moaqgsad Vo vazifalorini yerino yetirmok mogsadilo foaliyyati planlasdirma, insan vo
imperial resurslarindan istifads etmasidir.

Homginin mualliflor fikirlorino davam edorak geyd edirlor ki [4], ali tohsil miiassisalarinin
idars olunmas1 ¢orgivesinds IKT idaroetmo omaliyyatlarinin yerino yetirilmosi {iciin elektron
arizalorin yazilmasi vo eloca do yaxsi toskil olunmus vo ¢evik informasiya xidmatlarinin (elektron
geydiyyat, elektron kurrikulum, rogeamsal dors materiallari, elektron monitoring va S.) toskili {igiin
totbiq olunur.

Oboegbulem va Ugwuya goro [5], IKT homginin toloba gebulunun idars edilmasins,
tolobalorin geydiyyatinin vo imtahan geydiyyatlarinin aparilmasina, universitet omokdaslarinin
monitoringine  vo  giymotlondirilmasins,  universitetin  foaliyyotinin  planlasdirilmasina,
kurrikulumlarin  hazirlanmasia, maliyyonin idare edilmasine, Xoborlorin &tiirtilmasine  va
universitetin sobalari, valideynlor vo universitet rohbarliyi ils tinsiyyato komok edir.

Artiq diinyanin bir ¢ox ali tohsil mioassisalorinds, homginin do 6lkemizds foaliyyat
gostoran ali tohsil miiassialorindo IKT tokca talim vo todris magsadilo deyil, hom do universitetin
idars olunmasi tigiin tatbiq edilir. Bu, ham ds universitetin elektron idaros edilmasi adlandiril

Region universitetlorindon biri olan Lonkaran Dovlat Universitetinds (LDU) do kredit
sistemini idars etmok tigiin xiisusi portal yaradilmigdir vo bu, haqli olaraq, e-LSU adlandirtlmigdir.
LDU-nun e-LSU platformasi ii¢ osas hissadon ibaratdir: dars cadvali, e-Jurnal va Imtahan cadvali
Vo naticalor.
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TOLOBILIRIN NSZORINS!

Dars cadvali, davamiyyst ve giymatlandirma barede malumatlarda har hansi
uygunsuziug agkar edildikda, aragdinlib ehtiyac yarandii halda diizalis edilmasi
Uglin fakiiits dekanliglanna miiraciat etmayiniz xahis olunur.

Sokil 2. e-LSU,

Talabe ID kodlan fakiilts dekanliglarindan slds eds bilsrsiniz.
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dors  cadvali  [3]
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\ 15U, o-damal. Drs codor GMZSof,

LOREECOES |

Dars cadvali hissasindo todris ilini, fakiiltani, ixtsas qrupunu va haftonin giiniinii segmaklo
har bir tolobs 6z giinliik vo ya haftalik dors cadvalini tapa bilor ki, bu da har giin vo ya hor hofta
fiziki olaraq tolobalorin uygun dekanliga miiraciot etmosinin gqarsisini alir vo naticads hom
dekanliglarin vo hom do talabalorin yiikii bir xeyli azalmis olur. ©gar codvaldo har hansi bir
dayisiklik olarsa, taloba dekanligla slage saxlamadan da doayisikliyi e-LSU cadvalindan gors bilir.
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15.40 Xarici dil-4 : SEMINAR : M1 M2 M3
17.25 Riyaziyyatin ibtidai kursunun nazari ssaslari-4 : MUHAZIRO : Qasimov Rasid Ataxan

1355 Ana dili-4 : MOHAZIR® : Feyziyeva Ruxsare Mirze

15.40 Xarici dil-4 : SEMINAR : M1 M2 M3

17.25 Tibbi biliklerin esaslar : SEMINAR : Nshmatli Sebine Asif
15.40 Ana dill-4 : MUHAZIRS : Feyziyeva Ruxsare Mirzo

15.40 Riyaziyyatin ibtidai kursunun nezeri esaslari-4 : SEMINAR : Qasimov Resid Ataxan
17.26 Tibbi biliklerin ssaslar : SEMINAR : Nehmatli Sebine Asif
13.56 Xarici dil-4 : SEMINAR : M1 M2 M3

15.40 Politologiya : MUHAZIRS : Zaur |

17.25 giya : SEMINAR : Memmadov Zaur |

17.25 Riyaziyyatin ibtidai kursunun nozeri ssaslar-4 : SEMINAR : Qasimov Resid Ataxan
15.40 Tibbi biliklerin esaslari : SEMINAR : Nshmatli Sebine Asif

17.25 Ana dili-4 : SEMINAR : Feyziyeva Ruxsars Mirze
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2017/2018-ci tedris ili VAZ SEMESTRI  [xtisas qrupu: Ibtidai sinif miellimilyi : BAKALAVR : ©YANI : 2: B
: Gan: Bitdn ganler
DORS CADVALI
Gin
SeHY 1- BAZAR ERTOSI
Tedris il 1 - BAZAR ERTOSI
[2 9] 2 - GORSONBO AXSAMI
Fakilte 2- CORGONBO AXSAMI
[ HUMANITAR : BAKALAVR - BvANI 2 ¢] 2 GORSONB AXSAMI
ixtisas qrupu 3 - GORGONBO
[|h(iﬂal sinif miallimiiyi : BAKALAVR : ©Y :] :g
Gin 4 - CUMB AXSAMI
[ Batan ganier ¢] 4. covo axsami
4 - CUMB AXSAMI
Ne Hefte Qrafik 4~ COMO AXSAMI
1 12.02.2018 18.02.2018 0ST 5-CUMO
2 19.02.2018 26.02.2018 ALT 5. CUMO
3 26.02.2018 04.03.2018 UST
4 05.08.2018 11.03.2018 ALT
5 12.08.2018 18.03.2018 UST
6 19.03.2018 26.03.2018 ALT
7 26.08.201801.04.2018 UST
8 02.04.2018 08.04.2018 ALT
9 00.04.2018 16.04.2018 UST
10 16.04.2018 22.04.2018 ALT
1123.04.2018 20.04.2018 UST
12 30.04.2018 06.05.2018 ALT
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e-Jurnal miollimlor tglin tortib olunmusdur. Hor bir mioallim doarsdo davamiyyati
yoxlamaq va giymatlondirms ii¢iin e-Jurnaldan istifads edir. Burada miiallim tadris ilini, fakiiltani,
ixtsas qrupunu va fonni se¢mokls, 6ziina lazim olan sohifoys kegid alir. E-Jurnalin doldurulmasi
qaydast hamin sohifonin asagisinda qeyd olunmusdur. Sokildon (Sakil 3) do goriindiiyii kimi,
codvalin yuxari hissasinda univeritetin adi, todris ili vo semestri, kreditlorin say1, miihazira
saatlarinin sayi, seminar saatlarinin sayr vo fonn mislliminin adi yazilmigdir. Cadvalin 6ziinds
tolobolorin ID kodu, ayin giinlori vo miihaziro giinlorinin tarixi qeyd olunmusdur ki, miiollim
miivafiq xanalar1 uygun olaraq doldurur.

Sakil 3. e-LSU, e-Jurnal (3)
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Imtahan cadvali va naticalar bolmosi hor todris ilinin miivafiq semestri iizro kegirilon
imtahanlarin cadvalini vo naticalorini gostorir. Bu hissads asasen “Apelyasiya”, “Tokrar imtahanlar
(dinlomadan) ”, “Tokrar imtahanlar” va “Biitiin giinlor tizra” lizra bolmolori var. Talobs vo ya
miiollim 6ziino lazim olan bdlmoni secorok homin hissoys keca bilir. Imtahan coadvalini vo ya
naticalorinin gormak {igiin uygun fakiilts segilorok “Biitiin giinlor tizra” ditymasina basilir vo lazim
olan sohifays kegid alinir (Sokil 4). Miiallim va ya talabs istonilon fonnin adina kursoru qoyarkon
homin fanndon olan imtahan naticalorini gora bilir.
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2017/2018-ci tadris ili YAZ SEMESTRI
IMTAHAN CODVOLI va NOTICSLOR

™ Tarix: 04 iyun - 30 iyun 2018-ci il Fakilte: HUMANITAR

Masllim
Cafarova Nahids Ibrahim qizi

Tarix ixtisas qrupu

04.06.2018 Azarbaycan dili va adabiyyati miialimliyi : BAKALAVR : QYANI : 21 A

04.06.2018 Azerbayc: : BAKALAVA : OYANI:2: 8

04.06.2018 Azerbayc:

04.06.2018

04,06.2018 loti

04.06.2018 Ibtid:

04.06.2018 btidai sinifde tadrisin metodikasi ve metodologiyasi : MAGISTR : QYANI : 1 :

04.06.2018 Mskisba + BAKALAVR : 9YANI :2:

04.06.2018 Tahsil ring : MAGISTR : OYANI : 1 ¢

04.06.2018 Tarci JAKALAVR : 8YANI : 2

04.06.2018 Xari etodikasi ve metodologiyasi : MAGISTR : SYANI : 1

05.06.2018 Azerbayc: debiyyati miallimliyi : BAKALAVR : OYANI : 1 : A

05.06.2018 Azert iyyati miialimlyi : BAKALAVR : @YANI : 1 : B

05.06.2018 lbtid: iyi : BAKALAVR : YANI =1 : A

I iyi : BAKALAVR : YANI :1:B
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06.06.2018 Azerbayc: :BAKALAVR : YANI:3:B

AKALAVR : 8YANI :2: A

AKALAVR : 8YANI :2:B

idalerin qorunmasi : BAKALAVR : 8YANI : 1 :

t: BAKALAVR : YANI : 1 : 21

is dili) miallimliyi : BAKALAVR : 9YANI : 21 Wortol \une;m\ Eunyadcva Aynur swavus qzi
07.06.2018 Azerbaycan dili va edabiyyat misliimliyi : BAKALAVR : QYANI : 2: A Muasir Azerbaycan dili-4 Seyfullayeva llaha dvez gizi
07.06.2018 Azarbaycan dil :BAKALAVR : 9YANI:2:B - Seyfullayeva llaha Sve: q

iyyatinin tadrisi metodikas! ve metodologiyasi : MAGISTR : SYANI : 1 miasir problemiari

e) : MAGISTR : SYANI : 1 =

la oglu
Sliyev Ayaddin Baldadas og\u .
didaktika G

oglu
Rufullayev Qadim igid oglu
Rufullayev Qedim Igid oglu
Sahaubadbeyli nvar Xandadas olu

damyy /ati miali
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e-LSU platformast LMS kimi tam olaraq biitiin funksiyalari ahate etmasa do, sado va
istifadagilor tigiin asan olan versiyada hazirlanmisdir. Qeyd etmok lazimdir ki, e-LSU universitetin
omokdasglar1 torofindon yaradilmis vo ictimaiyysto agiq olan bir platformadir. LDU omokdasi vo
tolobasi olmayan har kas burada olan malumatlarla tanis ola bilar.
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Summary
Shahgubadbeyli Anvar
Eyniyev Mayis
Bayramova Ulkar
Khazar University
Lankaran State University

The management of credit system education with use of information communication
technologies: in case of Lankaran State University

Nowadays, ICTs are used in higher education institutions for teaching and learning
purposes, as well as inthe management of higher education institutions. In this paper, we have
discussed the management of higher education institutions with the use of information
communication technologies. In the example of Lankaran State University the case analysis has
been done and the results were interpreted.

Pe3rome
Ilaxry6an0eiiin AHBap
EiinuneB Maiiuc
baiipamoBa Yibkep
Yuusepcurer Xa3zap
JleHKOpaHCKOro rocyapcTBEHHOI0 YHHBEPCUTETA

Ypasiienue 00pazoBaHueM KPEAUTHON CHCTEMBI ¢ HCIOJIb30BAHHEM
HH(pOPMANMOHHO-KOMMYHHKALUMOHHBIX TEXHOJIOIHii: Ha MpuMepe JIeHKopaHcKoro
rocy1apCcTBEHHOI0 YHHBEPCHTETA

B nacrosimiee Bpemst KT ucnonb3yroTcs B BBICHIMX Y4YeOHBIX 3aBEACHHSIX IS IEe
oOy4eHusi, a TakKe€ B YINPaBICHUM BBICIIMMHU Y4YEOHBIMH 3aBeCHHMsIMU. B 3TON craTtbe Mbl
oOCcyamyii  BOMPOCH  YIpaBJICHUS BBICIIMMHU YyYEOHBIMH 3aBEACHUSIMU C HCIIOJIh30BaHUEM
UH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUM. Ha npumepe JlenkopaHckoro
rOoCy/lapCTBEHHOI'O YHUBEpCUTETa OblI TPOBEACH KEHC aHalu3, U pe3ylbTaThl ObUN
WHTEPIPETUPOBAHBI.

Redaksiyaya goabul olma tarixi - 30.05.2019
Capa qgoabul olunma tarixi - 27.06.2019
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Araesa MaJjiaxar
KAHIUJAAT OMOJIOTHYECKHUX HAYK, JOLEHT
JIeHKOpaHCKHH rocy1apCTBEHHbIN YHHBEPCUTET
zooloq.60@mail.ru

Biansinue HeKOTOPBHIX QYHIHIIHIOB HA JIeKKOCIOCOOHOCTD IJIO0B XyPMbI CyOTpONUYeCKO

Annotasiya: B cratse 1aH 0030p CIOCOOOB MPOICHUST CPOKOB XPAHCHHUS CYOTPOITHUSCKIX
wio0B.I"puOHbIe 1 GakTepualibHbIe OOJIE3HU, TOPAKAIOIINE PACTUTEIBHYIO MPOIYKIIMIO YKE TOCIIe
yOOpKHU yporKas, SBJISIOTCS IPUYUHON OOJBIIUX MOTEPh BO BPEMs MEPEBO3KH U XpaHEHHs (PYKTOB
u oBomei. CucremMHble (QYHTHUIMIBI yIy4IIAIOT JIKKOCTh IUIONOB XYpMbI Npu XpaHeHun.llpu
nocneyoopounoii oopadotke miogoB B TeueHue 20, 40, 60gHeit xpaHeHHs Ty4IIMMH CBOWCTBaMU
obmaman mnpenapar 0,5% TONCHH, KOTOpPBI mMmomaBisl 3a0oneBanue B TeueHwn 40 mgHEH
xpanenus.Ilocne 06paboTku M008B XypMbl ToricuiHOM, BMK, 6€HOMUIIOM OCTaTOYHBIX KOJIMYECTB
IpernapaToB B HUX He HaiineHo.COBEpIICHCTBOBAHNE TEXHOJOTMU XPAHEHHUsS IUIOIOB XYPMBI C
MpUMEHEeHHeM TMocieyoopounoit oOpabotku mpemnapatoM 0,5% -HBIMTONICMHOM  IO3BOJISIET
OPOJIUTh CPOKHM peanum3anmuu Ha 20 JHEH NpW JIydIIMX TOBAapHBIX KadecTBaX MX MOXKHO
PEKOMEHI0BaTh JJIsl IPUMEHEHHUS B TPOU3BOJCTBEHHBIX YCIIOBHUSX.

Acar sozlor: Gobolok vo bakterial xostoliklor, meyvo clirlimosi, sitrus meyvalori,
subtropik xurma.

Key words: Fungal and bacterialdiseases, fruit rot, citrus fruits, hurmasubtropical.

KutoueBbie cinoBa: ['pubHble U OakTepHalibHble 00JE€3HU, THUIU TUIOAOB, LIUTPYCOBBIC
IUI0/Ibl, XypMa cyOTponuyeckasl.

BcyOTponnueckoMcenbcKOMX03IHCTBEXypMa CyOTponHMUecKasl Iocjae HMUTPYCOBBIX, 3aHUMAET
BTOpoe MecTo.OMHUM W3 TJIaBHBIX (DAaKTOPOB, CHWKAIONIMX TOBAapHBIE KauecTBa IUIOJOB U
BBI3BIBAIONINX OOJBIINE TOTEPH MPU MX TPAHCHOPTHUPOBKE W XPAHEHHH, SBISIOTCS BO30YIUTENH
Pa3IMYHbIX UHQEKIMOHHBIX 3a00J1eBaHUI:TpuObI, OaKTepuH U BUpPYyChl. Bo BiIaXXHBIX CyOTpomMKax
Ha XypMme oTMmeueHO Oonee 20 pas3HBIX BHJIOB 3a00J€BaHHIl, KOTOpbIE HAaHOCST 3HAUMUTEIbHBIN
ymep6.Hanbonee wacto BcTpewaroTcs cieayromme OO0JIe3HU IUIOAOB XYpPMBI: 4YepHas THUIIb,
KoTopas Bbi3biBaeTcs Alternaria alternata, kotopas mopakaet pa3BuBarontiecs mioabl. Muapekims
BO BpeMsi cOopa ypokas HaxOJIUTCS B JIATEHTHOM cocTosHuU. Ilpu co3peBanuu (B mepuoj
XpaHEHUs1) Ha IJI0JaX MOSBISIOTCA YEpHbIE TOYKU. [ HUEHHE XYpMbI MOXET OBbITh BBI3BAHO U
apyrumu rpubamu — Cladosporium, Colletotrichum, Phoma, Rhizopus,Botrytis, Penicillium,
Aspergilus, Phomopsis(2).9tu Bo30yauTenud Bcerga HAXOATCA B OOJNBIIOM  KOJHYECTBEB
BO3/yX€,Ha IUI0AAaX M MPH OJIATONPHUATHBIX YCIOBHSIX TIOPAXKAIOT HX.

Bo3MmoxHOCTE 3apaxeHuss OOJEe3HSIMU 3aBUCUT OT BHAA M copTa IuoAoB. bojbiioe 3HaueHHe B
npeenax 0JHOI0 COpTa UMEET CTENEHb 3PEJIOCTH II0JI0B BO BpeMsl YOOPKHU. 3perble U Iepe3peble
IUIOABI  JIET4e TIO/IBEPTaloTCs MOBPEXKICHHSM, COAEp)KaT OoJjbliee KOJIUYECTBO MOHO-U
IWCaxapujioB H JAPYrHX BEIIECTB, HEOOXOAWMBIX [UIS THUTAaHUS (PHUTOMATOTCHOB,M MaJloe
KOJIMYECTBO (UTOHIUIOB. B OTHOIIEHWH TeX MapTH ypoxas, B KOTOPHIX OOHApYKEHO
3HAYUTEIBHOE KOJHMYECTBO TMOBPEXKICHHBIX W OOJBHBIX IUIOIOB, JIOJDKHBI TIPOBOJUTHCS
MEpPOTPUATHS, HAMpaBJICHHbIE HA YHHUYTOKEHUE BO30ymuTenell OoNle3HeW, HaXOIIIIMXCS Ha
MOBEPXHOCTH 3J0POBBIX TUIOIOB, IIPH 3TOM CIIEAYET YUUTHIBATh, YTO YEM PAHBIIIE TPOBOISATCS ITH
MeporpusaTus, TeM oHu d(dexTuBHee. B Hacrosiee Bpemsl AN CHIDKEHUS TMOTEPh OT
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MUKpPOOHMAIbHOM MMOpPYM IUIOJIOB HCIOJB3YIOTCS pa3iMyHble XHMHUYECKHE Tpenaparsl U
OMOJIOrMYECKHEe CPEJICTBA 3AIIUTHI.

[Torepu ™IOMOB TpU XPAHCHHWH, BBI3BAHHBIE PA3NMYHBIMH BO30OYAMTENSIMU THHUCHHS,
W3JlaBHA MpUBJIEKaIM BHUMaHue wuccienoBateneil. CoxpaHeHUE ypoxKas CelbCKOXO03SHCTBEHHBIX
KYJIBTYp B pe3yJdbTaTe NPHUMEHEHHUs pPa3INYHbIX (YHTHIHIOB OTMEYEHO B MHOTOYHUCIICHHBIX
UCCIIEIOBAHUIX OTCUECTBEHHBIX U 3apyOeKHBIX aBTOPOB.

Muorumu uccneaoBanusmu (1, 2, 3, 4) g yoydmieHus! JEKKOCIIOCOOHOCTH TUIOIOB
LIUTPYCOBBIX HCIOJIB30BAJINCh PA3IMUHbIE CHOCOOBI U Ppa3lIMyHbIe TPYIIbI IpernapaToB, O]
JEWCTBUEM KOTOPBIX HAMHOTO CHIIKACTCS BPEIOHOCHOCTh, HAHOCMMAsi TPUOHBIMH OpraHU3MaMHM-
BO3OYIUTENIIMA 3arHUBaHUS. YIIYUIICHUENE)KKOCTH IUTPYCOBBIX MPH HCIIOJIB30BAHUU IS
ONIPBICKUBAHMUS CHCTEMHBIX (DYHTHIMIOB TOINCHHA, OeHOMHIA, (QyHIa30ma Habo1ana
I'orob6epunse (5).

Hamu m3yganocs BausiHue Toricuaa, BMK, 6enommia, 6enanmina, Oynupumara, (eHare3oia
U TEKTO Ha JIEKKOCTh IUIOZOB XypMbI cOpTOB Xauus u XuakyMme.C 3TOW LEeNbI0 IUIOABI XYPMBbI
obpabotannbie (TpexkparHoe omnpbickuBanue 0,1 u 0,5%-HOU KOHICHTpanuei) B TOJEBBIX
YCIOBUSIX BBIICHA3BaHHBIMU (PYHTHIIMIAMU, B TeueHUU 60 JHEH XpaHUIU B SAIIMKAX B MOJBATHHOM
IIOMEILEHUH, [JIe TEMIIepaTypa BO BpeMsl onbITa Kosebanach B npenenax 5-12°C.

B namumx ombiTax o0coboe MecTo OBLJIO OTBEAEHO H3YUEHHUIO YCTOMYMBOCTH ILIOJOB,
orpaboranHbIX GyHTrHUIMAaMH 3a 20 nHE# 10 cOopa k Bo30ymuTensam rauan (rpudsl poaa (Botrytis,
Penicillium, Aspergilus, Phomopsis ).

Pe3yibTaThl ATHX ONBITOB MOKA3aJIM, YTO CHCTEMHBIC ()YHTUITUABI 3HAYUTESIIHO YMEHBIIAIN
OTXOIbl IUIOZOB 3a CYET CHI)KEHHUS pa3BUTHS (oMoIcHca, CEpod THWIM, THWIH IUIO/OB,
IUICCHEBAHMS, AHTPAKHO3a W Apyrux. M3 ucnblTaHHBIX (QyHTHIMIOB HamOoiee 3¢h(HEKTHBHBIM
okazazncs mpemnapatr TorcuH (0,5%).0n ycnemHo momaBnsan 3aboneBaHue B TeueHuu 40 mHeil
XpaHenus. Jlpyrue mpemaparbl, WCIBITAHHBIE OJHOBPEMEHHO, a TaKXKEe 3aMETHO CIEPKHBATU
pa3Butue Bo3OynuTenel 3aboneBanuii. Hanmpumep, Ha muogax XypMbl copTa Xauusi MOpakeHHe
BO30yaHTENeM TUIeCHeBaHUs B BapuanTe oeHommia (0,5%) cocrapisiio Bcero 8%, mopaxeHue ke B
koHTpose 10 36%.Heckonbko crnabee 3Tu GyHTUIUABI 3aIUINATH [0l XYPMBI COpTa XHUaKyMe,
HO W B JTOM OIBITe TakKe HAOIIOJalach COBEPIICHHO OYEBHIHAS ETNPECCHS B PAa3BUTHU
TIJICCHEBAHMS.
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IIpenaparel no | Ilepuon xpaneHus
JIEHCTBYIOIIU 20 nHeu | 40 naen | 60 nueit
M BCIICCTBaAM % TTOpasKEHUS
2| 512]¢ 5 |2 5 |2 |¢g
S =E| o 2 @2 = S 2 = > 8
53| g|® | > |3 S o > |3 g | A
m c| & = c =3 Q = c )
gl < @ & < B @ & <
Toncun 0,1 0 [0 |O 0 3,0 4,0 2,0 9,0 10,0 | 12,0 | 16,0 | 38,0
0,5 0|0 |0 0 0 0 0 0 6,0 8,0 12,0 | 26,0
Benomun 0,1 0 [0 |O 0 4,0 2,0 6,0 12,0 140 | 12,0 | 18,0 | 44,0
0,5 0|0 |0 0 2,0 4,0 2,0 8,0 140 | 10,0 | 8,0 32,0
BMK 0,1 0 [0 |O 0 2,0 6,0 4,0 12,0 18,0 | 16,0 | 20,0 | 54,0
0,5 0|0 |0 0 2,0 6,0 2,0 10,0 16,0 | 12,0 | 18,0 | 46,0
benamun 0,1 0 [0 |O 0 4,0 8,0 4,0 16,0 20,0 | 18,0 |24,0 | 620
0,5 0|0 |0 0 2,4 6,0 2,0 10,0 18,0 | 14,0 | 20,0 | 52,0
DeHanuzon 0 [0 |O 0 6,0 6,0 4,0 16,0 20,0 | 18,0 |22,0 | 60,0
0,1 0 [0 |O 0 2,0 2,0 6,0 10,0 240 |10,0 | 20,0 |54,0
0,5
Bbynupumar 2, 10 |0 20 |80 6,0 8,0 22,0 18,0 | 20,0 | 26,0 | 64,0
0,1 0 [0 |O 0 4.0 6,0 4,0 14,0 16,0 | 18,0 | 26,0 | 60,0
05 0
Texro 0,1 0 [0 |O 0 4,0 2,0 14,0 | 20,0 28,0 |16,0 | 18,0 | 620
0,5 0 |0 |0 0 6,0 4,0 2,0 12,0 16,0 | 20,0 | 18,0 |54,0
Konrpons 2, |4, |6, | 120|160 | 12,0 |10,0 | 36,0 320 |36,0 |24,0 |900
(6e3 omp. 0 |0 (O
HCPqgs 11,13 14,36

Kak HU3BECTHO, CaHI/ITapHO-FI/IFI/ICHI/ILIGCKI/II\/'I KOHTPOJIb Ha/Jg OCTAaTOYHBIM KOJIHNYECCTBOM
MECTUINIOB B TMPOAYKTaX MUTAHUS HEOOXOAMM [UJIsi PEKOMEHJAIlMM WX K MPUMEHEHHIO B
CEJILCKOXO3SIMCTBEHHOM HpOI/ISBOZ[CTBe.I[OHYCTI/IMI)Ie OCTAaTOYHBIC KOJIMYECCTBA IIECTUIIUI0OB B
MPOJYKTAaX MUTAHUS COCTABISIOT: 711 OeHoMmIa 1 MI/KrT, st TONcUHa 1 MI/KT U ApyTHe.

C 1enblo ornpeesieHnsi 0OCTaTOYHOro KojudecTBa ToncuHa, BMK u 6eHoMmIIa B 1710/1aX XYpPMBI,

CHATBIX C JepeBbeB, 00pabOTaHHBIX MPENapaToM B TEYEHUM BETeTAllUd METOJOM TOHKOCIOMHOMN
XpOMaTOFpa(i)I/II/I OMpCACIICHbl OCTAaTKW BbIIICHA3BAHHBIX Hp@H&p&TOB.PG?;}U'IBT&TBI AdHAJIN30B
MOKAa3aJii, YTO OCTATOYHBIX KOJIMYECTB MPENapaToB B MAKOTH U KOXKUIIE POMBITHIX BOJOH IJIOJIOB
XypMbI, 00paboTaHHBIX 3a MecsI] u 3a 20 aHel 10 cOopa yposkas He HaiigeHo. HemHorue mionsl B
KOXHUIIE COAEP KA JIUIIB ClIebl (DyHTULIHUA.
Bonbpimoe 3HaueHWe T COXPAHHOCTH IUIOAOB HMMEET PEXUM HX XpaHCHHS, KOTOPBIA 3aBUCUT
OT BUJA U CTENEHU 3peTocTUIIoNoB. OCHOBHAS 3aja4ya XpaHEHHS 3aKII0YaeTCsl B CO3JaHUM TaKUX
YCHOBHﬁ, IIPpH KOTOPLBIX JKUSHEACATCIIbHOCTD IIJIOAOB B TCUCHUEC NJIUTCIIBHOTO BPEMCHU HAX0UJIaCh
Obl Ha YpOBHE,00€CIEUUBAIONIEM WX MEJICHHOE J03pEBaHUE, 3aJCPKUBAIOIIEM IPOIECCHI
cTapeHusi 0e3 CHIDKEHHUS TOTPEOUTETHCKOTO KadecTBa IUIOAOB, C COXPaHEHUEM MaKCHUMAaJIbHOMN
YCTOMYMBOCTU K MHPEKIIMOHHBIM U (PU3NOIOTUYECKUM 3a00TICBaHUSM.
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Summary
Agaeva Malahat
Lankaran State University

Influence of some fungicides on the foot-capability of fruits of hurma subtropic

The review of subtropical fruits shelf life prolongation methods has been represented in the
article.Fungal and bacterial diseases affecting plant products after harvest, cause large losses
during transportation and storage of fruits and vegetables. Systemic fungicides improve the
keeping quality of hurmafruits during storage. The drug had 0.5% topsin, which suppressed the
disease during 40 days of storage. After processing the fruits of hurma with topsin, BMC, and
benomyl, no residual amounts of the preparations were found in them. They can be
recommended for use under production conditions.

Xiilasa
Agayeva Mbolahat
Lankaran Dovlat Universiteti

Subtropik xurmanin meyva ciiriimasinin qarsisinin alinmasinda boazi fungisidlorin
tasiri

Meyva va toravazlorinyigimdan sonrasaxlama miiddotindogdbalok vo bakterial xastolikloro
yoluxmas1 mohsul itkisino sabab olur. Sistem tosirli fungisidlordon istifads etmoklomashsul
itkisinin qarsisini almaq olar.Apardigimiz tocriibolordon molum oldu ki, 0,5%-li topsin
preparatinin istifadosi noticosindo 40 gilin saxlama miiddotindo xastoliyin qarsis1 alindi. Topsin,
BMK, benomil preparatlarindan istifads etdikdon sonra xurma meyvalorindo preparatin qaligt
tapilmadi.

Redaksiyaya gobul olma tarixi - 30.05.2019
Capa gobul olunma tarixi - 27.06.2019
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HNoparumoB Hatur
AOKTOP MAaTeMaTH4YeCKUX HAYK, npodeccop
SAry6 I'aoua
JAOKTOP (PM3UKO-MAaTeMATHYECKUX HAYK, Ipodeccop
dap3ajaueBa YJibKep
Kapckuii kaBka3ckuii yHUBEpPCUTET
AMCCEPTAHT
JIeHKOpaHCKHUil roCy1apCTBEHHbIH YHUBEPCUTET
natiq_ibrahimov@mail.ru, gabilya@mail.ru, ulker-salayeva@mail.ru

BTOpaﬂ Ha4vYaJIbHO-KpaeBasi 3aqavya AJasd JIMHEIHOT 0 HECTALIMOHAPHOI'0 YPABHECHUSA
KBAa3HONITUKHUCO CIICHHMAIBHBIM I'PAAUCHTHBIM CJIaraeMbIM

AHHoTauusi. B palore u3ydaercs BOIPOC pPa3peIIMMOCTUBTOPON HayalbHO-KPAaeBOU
3a/1a4uu JUIs  JIMHEWHOTO HECTAI[MOHAPHOTO YPAaBHEHHUS KBA3HONTHKH CO  CIIEHUAIBHBIM
I'PaJIMEHTHBIM CJIaraéMbIM C U3MEPUMBIMH OTrpaHYeHHbIMU K03 dunuentamu. Ilpu 3Tom nokazana
TeopeMa CYIIECTBOBAaHHMS W EIWHCTBEHHOCTH IIOYTH BCIOJY PELICHHS  PAaCCMOTPEHHOMBTOPOM
HayvalbHO-KPaeBOM 3aJjauu ¢ MOMOIIbI0 MeToa ["anepkuHa.

KiroueBbie cioBa: BropasHadaabHO-KpacBOM 3aJadd, HECTAlMOHAPHOTO YpaBHEHUS
KBa3MONTHKH, CYyLIECTBOBaHMsI, EAMHCTBEHHOCTH, MeTO/1a ["anepkuH, BoJIHOBast (QyHKIIHS

Acar sozlar: ikinci baslangic-sorhad masalasi, geyri-stasionar kvazioptika tonliyi, varliq,
yeganoalik, Qalerkin metodu, dalga funksiyasi

Key words: Secondary initial-boundary value problems, nonstasionary quasi optics
equation,existence, uniqueness, Galerkin method, wave function

BBenenue: B nannoii pabore paccMaTpuBaeTCsi BOMPOC Pa3pelIMMOCTH BTOPON HadaJIbHO-
KpaeBoM 3ajauM JAJs JIMHEHHOro HECTal[MOHApHOTO ypaBHEHMs KBAa3HONTHKH, COCIEIHATIbHBIM
TPaJIMEHTHBIM CJIaraéMbIMKOTOpPBIE YacTO BO3HUKAIOT B HEIMHEWHOW ONTHKE MNPH H3YyYCHUH
pacrpoCTpaHEeHHsT CBETOBOTO IIydKa B HEOJHOPOJHOM cpejie, KOTAa YacTULbl SBISIOTCA
3apsDKEHHBIMH M BOJIHOBAas (YHKIWS WM KOMIUICKCHAs — aMIUTUTYAA DJEKTPUYECKOTO MO
CBETOBOW BOJIHBI 3aBUCUT OT NPOCTPAHCTBEHHOM M BpeMeHHOH mepeMeHHBIX [1]. Otmerum, 4to
no00HBIE HAYANbHO-KPAaeBBIE 3aJadd JUIsl  CTAllMOHAPHOTO YPAaBHEHUS KBA3WONTHKU C
KO3(QQHUIMEHTOM TMpeJoMJIeHUs WM JUIsl HecTalMoHapHoro ypaBHeHus Ilpenunrepa c
BEIIECTBEHHO3HAYHBIMKBAHTOBOMEXaHHYECKIM MOTEHIINAJIOM paHee oApo0OHO
U3yuyeHbl,Hanpumep, B pabotax [2-12] u np. OgHako, Korja ypaBHEHHE KBA3UONTUKU SIBISETCS
HECTaIMOHAPHBIM, MOJ00HBIE HaYaJbHO-KpPAaeBble 3aJaul CPABHUTEILHO Majio M3y4eHbl. Cremyer
OTMETHTb, YTO BONPOC pPa3pelIMMOCTH  HAdaJIbHO-KpPaeBOM  3agauu A JMHEHHOIo
HECTAIMOHAPHOTO ypPaBHEHMS KBA3HUONTHUKU 0€3 CIENUAILHOTO TPAJUEHTHOTO CIIaraeMoro H C
M3MEPUMBIMU OTpaHMYEHHBIMH Ko3(dduimentamMmu panee wucciegoBan B paborax [13,14] u
YCTaHOBJIEHO CYIIECTBOBAHNE U €IMHCTBEHHOCThH CJIa00ro 000OIIEHHOTO PEHIeHHsI U [TOYTH BCIOAY
peleHus ¢ momoInpio Meroaa anepkuHa. OTMeTHM, YTO TIepBas HadalbHO-KpaeBas 3ajada Jyis
JMHEWHOTO HECTAIMOHAPHOTO YPaBHEHUS KBa3HONTHKH COCTICIMAIBHBIM I'PaHEHTHBIM ClIaraeMbIM
paHee u3yueHa B paborax [15,16]. OpHako BOIpoOC pa3pemIMMOCTH BTOPOW HadalbHO-KpaeBOM
3aJauu ISl TMHEHHOTO HECTAIMOHAPHOTO YPABHEHUS KBa3HONTHKH COCIIEIUAIBHBIM T'PaHESHTHBIM
cllaraéMbIM MOYTH HccienoBaH. [loaToMy m3ydeHue BoIpoca pa3pelIMMOCTH BTOPOMl HayalbHO-
KpaeBOM 3aJaud Ul HECTAIIMOHAPHOTO YPABHEHHS KBA3HUONTHUKU COCIIEIHAILHBIM T'PAJUCHTHBIM
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CllaraéMbIM M C HM3MEPUMBIMH OTrPAaHMYCHHBIMH KO3(P(QHUIMEHTaAMU TPEACTABIACT HEMAJIbIHA
HAy4YHBIA U IPAKTUYECKUNA NHTEPEC.

1. ITocTanoBka 3agaun
[Tyctp T >0, L>0,I>0-3ananusie quCIIa, 0<t<T,0<z<L, 0<x<I

Q, =(0,1)x(0t), Q, =(0,1)x(0,2), @, =(0,1)x(0,t)x(0,2), 2=Q,Q=(0,T)x(0,L);
C*([0,T] B)-6anaxoBo mnpoctpancTBo, cocrosimee u3 Beex ompeaenenHsx u K >0 -pas
HENpepbIBHO TuddepeHpyeMblx (YHKIUNA Ha OTpe3Ke [O,T]co 3HAYCHUSIMH B 0aHAXOBOM

npocTpancTtse B; Lp(O,l)-JIe6er0130 POCTPAHCTBO (yHKLHH, cymmupyembix na untepsate (0,1)
co cremensio P =L WK (0,1\WIM(Q )W (Q,), p=1, k>0, m>0 -cobonessl npocTpancTsa,

KOTOpBIE Ompe/eneHbl, Hanpumep, B [17]; Wzo’l'l(Q)- rILOEPTOBO MPOCTPAHCTBO, COCTOSIIICE U3

ou ou
Boex onementos U=U(X1,2) m3 L,(Q), nMeromux 0GOOILIEHHBIE NPOM3BOIHBIE 5 ™
7

npocrpancTsa L, (Q), CKaJISIpHOE MPOM3BECHUE U HOpMa B HEM ONPEEIIIIOTCS paBEHCTBAMU:

0 ou, au au au,
(Up, Uy Do :ﬂ o jd xdtdz,

||U||Wzo,1,1(9)= U, U ko)

2,0,0
W, (Q)-Triie0epTOBO IPOCTPAHCTBO COCTOALIECC U3 BCEX IJICMCHTOB u=u X,t,Z IIPOCTpPaHCTBA
2 s
2

u
LZ(Q) UMEIONNX OOOOIICHHBIC TPOU3BOIHBIC a—, ? W3 TIPOCTPAHCTBA LZ(Q), CKaJSIpHOE
X OX

IMPOU3BCACHUC 1 HOPpMaA B HEM OIIPCACIAIOTCA paBECHCTBAMM:

2 2
(Ul,uz)wzz‘o,O(Q) = I(ulUZ +— 6U au + 0 U1 0 U2 JdthdZ,

o OX OX  ox% ox?
||u||W22'O'°*(Q) = (uy u 22‘0,0(9) ,
W22,1,l (Q) = W22‘0'0 (Q) ﬂWZO,l,l (Q) :

PaccMoTpuM HawanbHO-KpaeBylo 3agadyy o0 OIpeneineHuH (QYHKIUH l//=!//(X,t,Z) B
obsacTu Q u3 yCJIOBI/HTI:

61// pe iaz(x)%—z[(/+a(x)z//+vo(x,t,z)y/+ivl(x,t,z)z//= f(xt,2), (xt,2)eQ, 1)

w(x0,2)=g,(x,2). (x,2)eQ, 2)

(//(X,'[,O)= ¢1(X t) (X t)e Q, ©)
oy(0t,2) _ 8w0tz)

P ~——=0,tz)<Q, @)

rme 1= \/—_ - MHHMas eauHMIa,d, >0,a, >0- 3amanHble YHCHa, a(X), A (X,t, Z), vl(x,t,z)-

3a1aHHBICU3MCPUMBIC BEIIICCTBCHHO3HAYHBIC (bYHKI_II/II/I, YAOBJIECTBOPAIOIINEC YCIOBUAM!
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0

1, <a(x)< w4y, Vx€(0,1), i1, 12, = const > 0; (5)

da,(x 0

la, (x) < 4, é)g ) < u,,Vxe(0,1),a,(0)=a,(1)=0, z,, 1, = const > 0; (6)
oV, (X,t,2 oV, (X,t,z 0

‘ (xtz)‘ by O(at )sbl,‘ O(az )sbz,v(x,t,z)eQ,;

b, =const >0, m=0,12, (7)
ov, (x,t,z ov, (x,t,z 0

‘v (x.t, z)‘ d,, 1(& ) <d,, 1(82 ) <d, V(xt,z)eQ,

d,=const>0, m=012; (8)

goo(x,z), (pl(x,t), f(X,t,Z)-3a;[aHHble U3MEPUMBbIC KOMIUIEKCHO3HAYHEIE byHKIUH,

YAOBJICTBOPAIOIIUEC YCIIOBUAM!
09,(0,2) ¢,(l,2)

w2i(q ) 2% _ 9% —0: 9

Py €V, ( L) X X )
0p,(0,t) Jp,(l,t

o, eW(Q,), %ai )_ %ai )_o, (10)

f eW Q). (11)

ScHo, 4TO 3amauya 00 ompeneneHun ¥ =l//(X,t,Z) u3 ycnoBuit (1)-(4) sBnsercs nepBoil HauaIbHO-
KpaeBoil 3amaueit /uis ypaBHeHHs kBasuontuku (1). Ilog pemieHmem 3To# 3amauM MOHUMAETCS

byrxmms w =w(X,1,2) us mpocrpancrea W2(Q), ynonersopsomas yenosusm (1)-(4) s
0
IIOYTH BCEX (X,t, Z)E (), TO eCTh YIOBJIETBOPSIONIAS YPABHEHHIO V(X,t,Z)eQ, ycnoBusim (2), (3)

0 0 0
VIS V(X, Z)e Q,_,V(X,t) € (), COOTBETCTBEHHO M KpPAaeBbIM YCIOBUAM (4) nis V(t, Z)e Q. Takoe
pelieHue OyieM Ha3bIBaTh MOYTH BCIOY penieHneM 3anauu (1)-(4).

2. CymecTBOBaHUE U €INHCTBEHHOCTD MOYTH BCIOY pelleHHs
B sTom pazgene Oynem M3ydHMTh BONPOC CYIIECTBOBAHUS M €JUHCTBEHHOCTH IOYTH BCIOY
pelIeHns HayallbHO-KpaeBoH 3a7auu ais ypaBHeHus (1).

Teopema 1. Ilycte QyHKIHH a(x), V, (X,t, Z),vl(x,t, Z), (po(x, Z), gol(x,t), f(X,t,Z)
yIoBieTBOpsIOT ycinoBusaMm (5)-(11). Torma navanbHO-KpaeBas 3anaya (1)-(4) uMeeT eTUHCTBEHHOE
pemenue u3W,2* (Q) ¥ 111 9TOr0 pelenus CpaBeyTHBa OLEHKA:

2 2
wziii) < Co (“‘Po w;'l-l(g))’ (12)

rae C, >0 MOCTOSHHAS He 3aBUCHT OT Py, @ 1 | .

2 2
wira) TP,

Jloka3zareabcTBo. [ moka3arenbcTBa OyaeM HCIONb30BaTh MeTo ['anepkuHa. Bo3pmem
bynnamenrtanpuylo B W, (O, I) ¥ oproHopmupoBanHylo B L, (0, |) cucreMy (QyHKUUH
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u, = uk(x), u=12,.., Hampumep, CHUCTEMY COOCTBEHHBIX (QYHKIUI CIEIyIOWEH CIeKTpaIbHOI

3aJauu:

LX () = 2% (x) x < (0, X O) _ dﬁ_(')
X

npul=A4,,k=12,..., rae oneparop L ompenemnsiercs hpopmynoii:

=0 (13)

2

d
L = —al d7 + a(X) . (14)

N3BecTHO, uTo 3amaya (13) ecTh cmekTpalibHas 3aj1ada, U3y4eHHas B § 4 BTOPOM TJIaBbI
pabotsl [17, ctp.109-110, 115]. Ona umeer HeTpUBUANIBHBIEC pemeHus U, = U, (X), u=12,..., muus

npu A=A4,k=12,..., o0pa3ylmux CHEKTp 3aJauyd U ITH peuieHus oO0pazyrT O0a3uc B

npoctpancTe W, (0, I) U paau ynoOCTBa MPEINoI0kKUM, YTO 3TH (PYHKIIUU OPTOHOPMHUPOBAHHBIB

L,(0,1):
(001U ) o = [ X0 (R = 57, K m =12, (15)

m
rae O, - cuMBOIIbl KpoHekepa:

a L k=m
Oy =
0, kzm, km=12,...

ScHo, uto 3TH QpyHKUIuU U, =U (X) OPTOrOHAJIBHBI U B CJIEIYIOIIUX CMBbICIIAX:

[u.u,]=L(u,,u,) = uk’um)w (o)

|
- [ IR0 s, (0 =207 k=120 9

0
Ui U b= (Lug, Lug ) o) (uk,u hzon) = A0 K,m=12,.... (17)
B cuny npennonoxkenust (5) Bce coOctBeHHble 3HaueHuss A=A, ,K=12,..., BeIIeCTBEHHHI,

MOJIOKUTEJIBHBI U PACIIONIOKEHBI B TOPSIIKE BO3PACTAHMUSL.
[TpubnnxeHHoe peleHye o MeToay FanepKHHa OyzeM ucKaTh B BUJIE:

N(x,t,2) ch t,z ), (x (18)
rae ¢, (t,2)= " (-t,2), U onyr K= 1,N OnpeiensioTes 3 yCIOBHil:

ig(‘:”N ("t’ Z)’ U )LZ(O,I) + ia‘O %(‘//N ("t’ Z)’uk )LZ(O,I) + (L‘//N ("t’ Z)' U )LZ(O,I) +

ot
+| a —al//N("t’Z) u +
07 k) kjw)
+(v0(,t,z-)y/N(-,t,z),uk)Lz(O’I)+i(v1( 2y (41, z)u )Lzm f (t,2),
k=LN,0<t<T,0<z<L, (19)
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62 (0.2)= " (0.2, ) oy = o0 (2) 02 < L k=LN, (20

e (t.0)= (" (.t.0) U, ) o) = @u (1), O<t<T, k=1 N, (21)
3aech

fi (t’z):(f("t’Z)’uk)Lz(O,I)’¢0k() ((00( ) )L2(0|) §01k(z):(§01("Z)’uk)Lz(OJ)’k:l’_N'

Herpynuo Bupers, uto cucrema (19) ectb uro mHoe, kak cucrema N nmHeiiHBIX
nuddepeHInaIbHbIX YPaBHEHHUM B YACTHBIX HpOI/IBBOI[HBIX MEPBOro MOPsIKa BUA:

N
ﬁck ) ack +2Akm t, Z)CN =f (t z) k=12,.,N, (22)

[ +1a,
rie kodhounneHTsr A, (t, Z), k=12,..,N sBistOTCS M3MEPUMBIMU OIPAHUYCHHBIMH (DYHKIUSAMH U

HMCIOIINMMHU U3MECPUMBIMU OI'PaHUYCHHBIMU MIPOU3BOAHBIMU 110 CBOUM IICPEMCHHBIM. 3Ty CUCTCMY
Halmuuiem B CJICAYIOIICM BHU/IC:
oc, ac
8: +a, —~ _|ZAkmtz)cN—|f (t,z).(t,z2)eQ,k =12,..,N. (23)
z

W3 teopun auddepeHunanbHbIX YpaBHEHUH B YaCTHBIX IPOM3BOJHBIX HM3BECTHO, YTO CHCTEMA
OOBIKHOBEHHBIX U (hepeHIaNbHBIX YPaBHEHU, COOTBETCTBYIONIAs cucTeMe (23) uMeeT BU:

ac_dz _ de k=12,.,N (24)
1 a, Fk(t,z,clN,cy,...,cﬂ)’ e

rne F.,k =12,..N onpenensrorcs dpopmysoii:
N
Fo=Fetzel el el ) =i At 2N —if (t,2), k=12, N. (25)
m=1

Hcnone3ys cucremy (24), peuieHue cy (t, Z), k=LN cucremst (23) MOXHO BBIPa3HUTh CIEAYIOIIUM
obpa3zom:
e (t,z)=c)(0,z—agt)+

+j.{imZN_;Akm(r,z—ao(t—r))crz‘(r,z—ao(t—r))—ifk(r,z—ao(t—r))}dr,k:1,_N | (26)

M t.2)=c (a; ,o]+

+_J 'ZAK Laot,g cN w’g _if w,g do. k=1 N. (27)
a 4 a " a “ a
0 0 0 0

0

N3 3TUX COOTHOIICHUI U U3 YCIOBUMA:

C|i\‘ (0’ Z— aot) = Dok (Z - aot)' k=1,

at—z at—z —
¢ | ——0|= d k=1,
k( a, J §91k( a, J

moJrydac€M, 4TO BBIIIOJHAKOTCA CICAYIONUC YCIIOBHA:
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&' (0.2)=pu(2) k=1N, (28)
¢ (t0)= gy (t) k=L N. (29)

N3 Teopun JIMHEWHBIX WHTErPAJIbHBIX YpPaBHEHHMNM BonbTeppa H3BECTHO, 4YTO IPU HNPUHATHIX
YCIIOBHSIX CHCTEMa HHTETPAIbHBIX ypaBHeHHH (26), (27) mpum ycmoBusx (28), (29) umeer

exmnctentoe pemenne Cp (t,2), k=L N 3 npocrpancrsa W(Q) [18, 19].

Teneps ycTaHOBUM OIEHKY JUIsI TaJIEPKUHCKUX MPpUOIkeHui Buaa (18).
Jlemma 1. [y raiepKuHCKUX HpI/IGJII/DKeHHﬁ Buja (18) cnpaBeqnBa oneHKa:

P Q|go0 WA ))N =12,. (30)

bnaronaps onenke (30) u3 mocienoBaTEIbHOCTH {l//N (X,t, Z)}, N =1,2,... MoxxeM BBIOpAThH

Hl// w2t(Q) +||(/)1 wZ(Qr) +||

[IOCJIEAOBATEIBHOCTh {t//Nm (X,t,z)}, N =12,... cxoxasmymocs cmabo B sz‘l‘l(Q) K HEKOTOpOMY
JJIEMEHTY ¥/ =l//(X,t, Z) u3 npOCTpaHCTBaW22‘1'1(Q). [Tokaxkem, 4TO ATa (PYHKIHUS SBISCTCS MOUYTH
BCIOJly peCIICHUEM HadajibHO-KpaeBoi  3amaun (1)-(4). B cmily KOMIAKTHOCTH BJIOXCHUS
IIPOCTPAHCTBA sz'l’l(Q) B CO([O,T], L, (Q,_)) u CO([O, L], L, (QT )) MOXKEM HAIUCaTh CIEAYIOLINe
peieIbHbIC COOTHOIICHWS:

-0, (31)

o ) vt

o 2) v 2)

L(Q)

-0 (32)

L(Qr)

paBHOMepHO 10 t € [O,T] umno Ze [0, L], COOTBETCTBEHHO,IIpH M —> 0 . SICHO, YTO UMEKT MECTO
HEpaBEHCTBA:

b (.0)=@oll ) < C0)-w" (O o+ 00 (3D)

”‘//(""O)_ ¢1|||_2(Qr) = Hl//(""o)_ w (""OX‘LZ(QT) * Hl//Nm (""O)_ ¢1HL2(QT) ' (34)

B cuny npenensHbix cootHomenuit (31), (32) mpu t=0 mnepsoe cmaraemoe mpasoii wactu
HepaBeHCcTB (33), (34) cTpemutrcs kK Hyna mpu M-—>o0. [losToMy AOKa)keM, 4TO M BTOPOE
cllaraéMoe IMpaBOM YacTU 3THX HEPABEHCTB TAKXKE CTPEMHUTCS K Hymro npuM-—> 0. Mcnonb3ys
dhopmyTy raJepKUHCKUX TPUOJIMIKEHUN, UMEEM:

v (x0,2)= 5" (x,2), (x,2)eQ (35)

w' (x,1,0)= @ (x,1), (x,t) € Q;, (36)

TO ecTh Y (X,O, Z)GCTI) yactTnuHas cymma psna ®Dypee Gynkuuu @y (X,z) uz W, (QL), a

w""(x,t,2) ecth gacTuunas cymma paga Pypse bynkmun @ (X,t) u3 W*(Q; ). Toraa ouesmso,

9TO YacTHUHBIE CyMMBI @y (X,2), @, (X,t) GyayT cxomures U (QYHKIHSM 0, (%,2) u o (Xt) B
Hopme npoctpanets L,(Q, ), L, (Q;), coorsercrBenHo. [Moatomy umeem:

v (0) =], =0, (37)

v (-0)-a_, —0 (38)
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nmpu M-—>o00 ., Takum oOpa3oMm, ucnosb3ys npeaenbubie cootHomenus (31 ), (32) u (37), (38), u3
HepaBeHCTB (33), (34) ¢ mepexooM K mepeneny npu M —> 00 moiydaeM, 4To npeaenbHas QyHKIus

0 0
l//(X,t,Z) YIIOBJIETBOPSIET yCIOBHIO (2) s V(X,Z)e Q, ,a ycaouo (3) s V(X,t)eQT.
VYIoBIeTBOpEHHs] KpaeBoro ycioBus (4) clieqyeT W3 TOro, 4YTO IMOJIOCICIOBATEIBHOCTH

oy (0t,z)| [oy " (I,t,z
Za ) A (t2) ciabo cxoaarcs K QyHKIMAM oy (0..2) : oy(l.t,2) BIIPOCTPAHCTBE
OX OX OX OX
L,(Q)u 3TH IONIOCIIEA0BATEIbHOCTH YIOBJIETBOPSIOT YCTIOBUSIM
8(//(0,1:,2) oy (l,t,2) 0 .
5 = =0,V(t,z2)eQ. B cuiy cmaboii CXOTMMOCTH TOMNOCIETOBATETHHOCTH
X X

{1//Nm (X,t,Z)} I/13W22’1'1(Q)K byHKIUN l//(X,t,Z) u3 sz‘l'l(Q) HETPYJHO TOKAa3aTh, YTO MpeAeIbHas
GbyHKIUS yIOBIETBOpsAET ypaBHeHUIO (1) mis moutu Beex (X,t, Z)E Q) Kpome TOro, ¢ mepexoaom K
HIDKHeMY mipefeny B oneHke (30) mo moamocnenoBatenbHocTu N =N, m=12,... mpu M—>o0

MOJyYMM CIIPAaBEUIMBOCTh TOTO, YTO MpeAeibHas GpyHKIus ynosieTBopser oueHke (12). 13 stoit
OLIGHKHM JK€ CJelyeT €IMHCTBEHHOCTb pEIIEeHUs HadalbHO-KpaeBod 3anauu (1)-(4). Teopema 1
JI0Ka3aHa.
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On the initial-boundary value problem for linear non-stationaryequations of quasi-optics with
a special gradient terms

In this paper we study the solvability of the second initial-boundary value problem for a
linear non-stationary quasi-optics equation with a special gradient terms with a measurable bounded
coefficients. The the existence and uniqueness theorem for the solution of the second initial
boundary-value problem considered by means of the Galerkin method is proved.
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Xiisusi qradiyent hadli xatti geyri-stasionar kvazioptika tanliyiii¢iin baslangic-sarhad masalasi
haqqinda

Bu isdo omsallari mohdud olgiilon funksiyalar olan xiisusi qradiyent hodli xotti geyri-
stasionar kvazioptika tonliyi ii¢iinikinci ndv baslangic-sarhad masalosi hallinin varligi mosalasi
oyronilmisdir.Qalerkin tisulunun kémoyi ile xiisusi qradient hodli Xatti geyri-stasionar kvazioptika
tonliyi tgiinikinci noév  baslangic-sarhod masalasinin hoallinin varligi ve yeganaliyi teoremi
isbatlanmigdir.

Redaksiyaya gobul olma tarixi - 30.05.2019
Capa qgoabul olunma tarixi - 27.06.2019

90



Elmi xobarlar jurnali, 2019 - Ne 1, soh. 91-100 ISSN 2617-8052

HckengepoB Acad
JAOKTOP (PU3UKO-MATeMATHYECKUX HAYK, mpodeccop
I'amupos Pyciaan
A0KTOP ujiocodpun mo MareMaTnuKe
HaunuonanbHas akaieMusi aBHalMuU
JISHKAPAHCKMI roCy1apCTBEHHbIN YHUBEPCUTET
asaf.iskander@mail.ru

rgamidov@mail.ru

HCOGXOI[I/IMLIG ycdioBusl OITUMAJILHOCTHU YIIPABJICHUSA rpa}mueifl o0J1acTu AJIsA
IJIJINNTHYECCKHUX ypaBHeHm‘i

Pe3iome. lccnenmyercs 3agada ONTHMAIBHOTO YIPABJICHHS TpaHUIE oO0nacTd B
MHOT'OMEpPHOM €BKJIMJIOBOM HPOCTPAHCTBE Uil SJUIMOTUYECKUX YPAaBHEHHI BTOPOTO MOpsJIKa,
M3JIaraloTCsl OCHOBHBIE YCIIOBHS HAa MCXOTHBIC JAHHBIC /ISl YCTAHOBIICHUS HEOOXOAMMOTO yCIOBUS
ONTUMAJIBHOCTH [UJISl PELICHUS pPacCMATPUBAEMOW 3aJaud ONTUMAJIBHOTO YIPABIEHUA. ITO
HE00X0/IMMOE yCIOBHE MMEET BH]I BApUAIIIOHHOTO HEPABEHCTBA.

KiioueBble ciioBa: onTUMaNbHOE YIpPaBICHHE, SJUIMIITUYECKUE ypaBHEHUS, HEOOXOIMMOE
yCIIOBHE, YIIPABICHHE TPAaHHIIECH 00JIACTH, BapUAIIIOHHOE HEPABEHCTBO.

Key words: optimal control, elliptic equations, necessary condition,  control by the
boundary of domain.

Acar sozlar: optimal idaroetms, elliptik tip tonlik, zoriiri sort, oblasin sorhidi vasitisi ilo
idadoetmo, variasiya barabarsizliyi.

BBenenue. 3amaun ympaBlieHUs TpaHHIed 00JacTH YacTO BO3HHMKAIOT B IMPaKTUKE, OHU
M3BECTHBI TAK)K€ 107 HA3BaHUEM 3aJlad C HEM3BECTHOM, CBOOOIHOM I'paHuIell 00JaCTH U B JPYTUX
noctaHoBkax [1-6]. UyBCTBUTENBHOCTh K U3MEHEHHUSM B MCXOJHBIX JAHHBIX SBISIETCS OCHOBHOM
TPYIHOCTBIO M3Yy4E€HHS JITHUX 3agad [2-4,9,10]. B paborax [1-6,9,10] u ap. paccMOTpeHBI
pa3inyHbIe MIOCTAHOBKH TAKUX 3a7a4.

Huxe naercs mocraHoBKa 3a7auu yIpaBlIeHUs HEU3BECTHOW IpaHMIIEN 00J1acTH, OTIIMYHBIX
0T paHee M3yYEHHBIX MOJOOHBIX 33aJauax, Kak Kak mo ¢gopme (yHKIIMOHANA KayecTBa, TaK W IO
BBIOPAHHBIM KJIACCaM COCTOSIHUM U ympasiieHuil. B pabote [5] moka3aHbl TEOpEMbl CYIIIECTBOBAHUS
U E€IWHCTBEHHOCTH pEUIeHUs 3aaad ONTUMAJBHOTO YNpaBIEHUs TpaHUIeHd obnacTu i
AIIMNTUYECKUX ypaBHEHUU. B naHHO# paboTe HalIeHbl 1OCTATOUYHbIE YCIOBUS Ha KOA()(PUIIMEHTHI
U TpaBas 4acTb YpPaBHEHUS o0ecreunBarIIue CyIIECTBOBAHUS BBIPXKEHHUS NIl MEpBOM
Bapuanuu QpyHkImoHana kauectsa. C momMoInu nepBoi Bapuanuu (pyHKIIMOHANIA KaueCTBa JI0Ka3aHO
HE00XO0IMMOE YCIIOBHE ISl ONTUMAIBHOTO PElIeHHs M3y4aeMoW 3ajaud B BUJEC BapHALMOHHOTO
HEpaBeHCTBA. BripaxkeHune nepBod Bapuanuu (QyHKIHMOHANA 3alMCHIBAETCS C MOMOILBIO PEIICHUS]
CONPSDKEHHOM 3alaud M Janee OHO aHanmuzupyercs. [lomyueHHble HEOOXOAMMBIE YCIOBUS
ONTUMAJIBbHOCTH MOTYT OBIT TIOJOKE€Hbl B OCHOBY  BBIUMCIMTEIBHBIX METOJIOB pELIEHUS
paccMaTpuBaeMbIX 3a/lad C HEM3BECTHOW TpaHUIlbl oOnacTu. Pe3ynmbraThl pabOThI MOTYT OBITh
MPUMEHEHBI JUISl pelIeHUs 3aJad ¢ HEM3BECTHOM TIpaHuled 00JacTH, KOTOpbIE BO3HHMKAIOT B
Mpoleccax paclmpoCTpaHEHUs Teria, B SBICHUIX JU(Gy3un, npu GUIBTPAIIUN B TOPUCTHIX CpEAaXx,
B XOJI€ Pa3BEIKU M HKCIUTyaTaIlH Ta30BbIX U HEPTSIHBIX MECTOPOKICHUN.

1. IlocranoBka 3amayu
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YkakeM OCHOBHBIC 0003HAYCHHSI M YCIIOBUS, KOTOPBIE, JAJIee YacTO MCIOIb3YIOTCs. [1ycTh
D orpanndeHHas 001acTh B N-MEPHOM €BKIMI0BOM npoctpanctBe R" ¢ rpanuueii I . ITycts D
OpTOTOHAIbHAs Mpoeknus obnactu D Ha (N-1)-MepHOe eBKIHI0BO HOAMPOCTpaHcTBO R,
X = (X, X, ey X, 4, Y) — IpOH3BOIIBHAS TOUKA OONactu D, X' =(x,...,X ), X' e D' R"™ npu

x € D. TIpoctpancteo L, (D), p=1, W (D), W,(D), W, (D), W,:(D") onpenenensi B [7,8 ] u ap.

OGo3HayeHus V - o3Ha4aeT «wis Jrodoro», V - o3Hayaer «pu oyt Becex». Yepes Lip(D)

0003HaYMM MPOCTPAHCTBO PYHKIUI YIOBJICTBOPSIONUX ycinoButo Jlunmmia B oonactu D, HOpMa
B KOTOPOM onpezensiercs no popmyie

u(x) —u(x)| o
Ix—x’

OO0acT rpaHMIlbl, KOTOPBIX BEIPAXKAIOTCS (QYHKIIUSMHU, PABHOMEPHO YIOBJICTBOPSFOIINX
yciioBuIO JIunmmia, Ha3bIBaroOTCs CTPOTO JIMIIIHIEBBIMH obnactsamu (cM. [8], cTp. 31). U3BecTHO,

”u”Lip(B) - sgp|u(x)|+ sup
D X,X'eD

Rn

q1o (cM. [8]) mobas GpyHKIHS U3 LIp(D) noutu Bcroay auddepenunpyema B D u IIPUHAJIEKUT
W!(D). Jlns crporo IummmneBsx obnacteil BepHo i obpatHoe yrepxkaenne: W, (D) Lip(D).

Bauay toro, uto V(X') eW}(D') 1 W}(D’) =Lip(D’), rparnua obnactu D paBHOMEPHO
YIOBJIETBOPSAET YCIOBUIO JIMMIuIa.

ITycts I, u3BecTHas uacth, a [, -HewsBecTHas uyacTh rpanuusl ', To ects I' =1 UFl.
Ecmu T, mycroe MHOXkeCTBO, Toraa Bes rpaHuna I HemsBecTHa u umercd. [Ipeanonoxum, uyro I -

OJTHO3HAYHO  BBIpAXaeTcss  (QyHKIHEH y=V(X,...., X\ ;) =V(X").  O6o3naumm  dYepe3s
V = {v: v=Vv(x) eW, (D), 0<V, SV(X) vy, [v, (X)| <y, VX' e D’}, rae V,, i=0,1,2-3ananHble

nojoxutenbHbie yncna. Ilycts Dg = {X =(x,y):xXeD,0<y< s} U S-TaKo€ MOJOKHUTEITHHOE

gucno, yto D < Dy .

Uepe3 A 0003HAUMM CIEAYIOMIHMN JUTUNTHYECKUN OTIepaTop BTOPOTO MOPSJIKA:
Au =-— Zla (3 (x) ) Zb (x)—+c(x)u
i,j j

C U3MEPMMBIMH OTPaHUYEHHBIME KOdQummentamu a;(X), b, (X), ¢(x) , N-BHyTpenHuil KOHOpMATH

rpasusl I :

aN = ;la” (X) cos(x,, N)- —]

PaCCMOTpI/IM OJIMIITUYCCKOC YPABHCHUC

Au=f(x), xeD, 1)
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C IepBbIM KPaeBbIM YCJI0BHEM

u.=g(x), xel, (2)
" C BTOPBIM KPAa€BbIM YCIIOBUEM
ou
— = X), xel, 3
N 9,(X) 3

rae f(x)eL,(D), g,(x) eW, ("), g,(X) € L,(I') - 3anannsie dyukimu. [IpeanonoxKmm, 4o
a;(x)eL, (D), i,j=1,n, b(x)eL, (D), i=1n, c(x)eL, (D), a,(x)=a,(x),
0 <, <c(X) < g,

n -
yOch Za”(x)gg <,ulZ;’ , V¢ =(,¢)eR, Vi j=12,..,n
i,j=1
rZie A - IOJIoKUTeNbHbIe uncia, 1 =0,1,2,3. B Teopun anauntuyeckux ypaBHeHui [7,8]
pa3paboTaHbl JOCTATOYHBIE PA3PEIIMMOCTH KPaeBbIX 3ajayda JJis SJUTUNTHYECKUX ypaBHeHUH. Pamu
IIPOCTOTHI U3JI0KEHUS TPAaHUYHBIE ycI0BUs (2), (3) mpyMeM OHOPOIAHBIMU, TO €CTb,
npennonoxuM, 4ro g,(X) = g,(x) =0. Eciu e 3Ti GYHKINYM OTINYHBI OT HYJISI, TO IPH IPHHATHIX

BBIILIE MPEIOIOKEHHSX, KaK 3TO JOKa3aHo B [8] OHU MOT'YT OBITh CBEJIEHBI K OJJHOPOHBIM
YCIIOBHSIM ITyTEM 3aMEHbI HEeM3BECTHBIX (pyHKIMA. Pemenue ypaBHenus (1) mpu mepBoM KpaeBom

ycnoBu# (2) 0603HaunM 4epe3 U, (X), a mpu BTopoM KpaeBoM ycioBud (3) 0603HaumnM depes U, (X) .

[pu npeanonoxeHnn OJHOPOTHOCTH TPAHUYHBIX YCIOBHIA cooTHOMIECHU (1)-(3) MOKeT OBITH
3alMCaHo B CIEAYIOUIEM BHJIE:

Au, (x)=f(x), k=12, xeD, 4)

-0. )

T

ul(X)|l- = —&162’5)6)

Pemrenust >tux KpacBbIX 3aaa4 INOHHUMAIOTCA B CMBICJIC BBINTOJHCHHA CICAYIONIUX MHTCTPAIbHBIX
Toxaect [7,8]:

f {Zaﬂ- (9 ), 2L {ibi 092 1 0001, 00 11 }nk(x)}dx ~0, ()

i
rme k=12, u,(X), U,(X) mpunamtexar npoctpancteam W, (D)u W, (D), a 7,(X)u 1,(X)
SIBJISIFOTCS TIPOU3BOJILHBIMHI 3JIEMEHTAMH DTHX IPOCTPAHCTB, COOTBETCTBEHHO.

Tenepb paccMOTpPHUM CIEYIOUIYIO 3a7ayy ONTHUMAJIbHOTO YIpaBIEHHs I'paHUIEd 00JacTH
D. Ilyctb Ha MHOXecTBEe V TpeOyeTcst HAHTH MUHUMYM (YHKIIMOHAJIA

J, (V) =[lov)(u, - u2)||i2(D) +alv- v|| —inf, a>0, (7)

L, (D)
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rae (V) -HenpepbiBHO-TUGhepeHIrpyeMas QyHKIMS OmMpeaesieHHass Ha OTpPEe3Ke [VO, vl], vV —
3aiaHHbIi 37eMeHT npoctpanctBa L, (D), @ > 0-uncnoBoit mapamerp, U, (X)u U,(X) sBisitoTcs

pemenusimu 3anad (1), (2) u (1), (3), coorBeTCTBEHHO. DTy 3a/1auy Ha3oBeM 3aaauei (7). YacTHbie
cllyyad 3TOM 3a1auu ¢ (PyHKIMOHAIOM KauyecTBa, Korga (V) =1 Obum mccienoBansl B [4] u ap.

pabortax. Beox mMHOXuTEens @(V) B BbIpakeHHe (YHKIMOHAjIa CBS3aH C  3afadell ynpaBJICHUS
rpaHuIen o0IacTH.

B pabore [8] noka3biBaeTcs, UTO MPU BRIOPAHHOM V U3 MHOKECTBA V U MPU MPUHATHIX
Bbllle  yciioBUsX perieHue 3a1a4 (1), (2) u (1), (3) cylecTByOT, €TMHCTBEHHO U BEPHbI
arpUOPHBIE OIEHKU:

W, (D) £ C1|.|| f”LZ(D) +” 9 W, (D) < C2 |“f||L2(D) +||92||L2(r)J ! (8)

e NOJIOKHUTeNbHBIE ocTosiHHbIe Ch 1 C; onpenenstores napamerpamu 4, 1 =0,1,2.

w;’z(r)J’

PaccmaTpuBaemasi 3aJa4a  OTHOCHTCH K KJAcCy HEKOPPeKTHbIX 3axad [9,10].
HeTpyano npuBecTu npuMepsbl NOA00HO TOMY Kak B padore [4], koTopble NMOKA3bIBAIOT, YTO
pelleHMe 3TOH 3aJa4d He BCeraa CyLIeCcTBYeT, OHO MOXeT ObITb HeeJMHCTBEHHBbIM H
HEYCTOMYHMBBIM.

2. HeoOxogumoe ycioBHe ONTUMAJIBHOCTH

Jlsisi BBIBOJA HEOOXOIMMOIO YCJIOBHSI ONTHMAJIBLHOCTH CHEPBa 3aMeHOiH CHCTEMbI
KOOPAMHAT NMPOM3BOIUTCA NMPeodpa3oBaHMe MCXOTHOI 32/a4M ONTHMAJILHOIO YIPABJIEHHSN
rpaHumeii  o06JacTH K  3aJave ONTHMAJBHOIO ympaBiieHus B  KodQuuueHTax
paccMaTpuBaeMOro ypaBHEeHHUs JIIMIOTHYeCKOro Tuna. C 3Toil meibi0 B COOTHOEHUNAX (4),
(5), (7) BBenem HoBbIe mepeMenHsbie: t, =X, i=12,.,n-1t =x,:v(X), t=("t). Orcrona
noayuum, yro X =t', X, =t -v(t'). O6o3nauum yepe3 z(t) =z(t',t,). HerpyaHo npoBepurhb,
aro z(t) = z(X', x,)/v(X) =u(t’,t,,v(t") =u(X,x,) =u(x). Hyers t=t(t',t))eD,, npu xeD.
IpeoGpa3oBaHueM CHCTEMbl KOOPAMHAT MOJYYHM, 4YTO PeHIEHHS] IITHNTHYECKOTO
ypaBHeHusi (4) ¢ rPAHMYHBIMHE YCJIOBUSIMH (5), KOTOpbIE YIOBJETBOPSIOT HHTErPajIbHBIM

To:RIecTBaM (6) OynyT nmpeodpa3oBaTbesi K HOBOMY Buay. To:kaecTBo (6) mpw 3TOM npumMer
CJIeYIOMi BU/L:

[l Sao| 2O _ L M) 20 x[a(”k“)— ¥y .6v<t'>.a¢ka>j+
o |l Loy v) oy ot &  vr) o, ot

1 n 1 n

+Za o Ot ) 20) 1 a0,
A v) ay o, Juy) e,

J

Z 020 1 (a(pk(t)_ L, _av(t'),acok(t)j+
; atn vyl ot vt) ot ot

1 n
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n-1 !
N ARG R ACI
S T v
+0O(1) (1 )azgt(thc t)-2,() 1 (t)}gok(t)},/v(t )dt=0 k=12, )
rie HCHOJIB30BaHbI cieaywomue odosnavenus: z, (t)=u, (t'.t -v(t)), o (t)=n ('t -v(t)),
aj(t)=a;(tt,-v(t), b’t)=btt -vt), i=12..n j=12..,n, c°@t)=c(t’t,-v(t)),

fort)=f(t't, -v(t)).

®ynkuuoHas J,(V) B HOBBIX epeMEeHHBIX HMeeT BT

J_(v) =Ha)(v)\/7~(zl—zzj‘i(m+a v— vl

(10)

L(D) "

Ipu 5ToM ToskAeCTBO (9) st MobbIX ¢ (t) €W, (D,) u @,(t) W, (D,), MoxeT GbITh 3amucaHo B

BUJIC
I{Zau(t v(t)v, () 2 (t) aq’k“) {z (6 () v ) 2 ()
LTV - 2, (1) — Tt V(L)) }%(t)}dt:o, k=12, (1)

rie z,(t) eW,(D,), z,(t) eW, (D,) pelenus uaTerpaibHoro ToxaecTsa (9) u
gij (t,V(t'),Vt (t’)) = a-ij (t,:tn 'V(t,)), | :1, 2,..., n; j :1, 2,..., n —1,

t,  ov(t)
(t) = v(t) ot

,  1=12..,n-1,

a (tv(t),v(t) :_nz_ll ai? (t)- VE (:,) . aVai'F') , a\ét(#) 3

]

S 0 tn .M_nl 0 t aV(t)
_J.Z_l:a“"(t)'vz—(t’) o Z O — o ) o

by (£, V() v, () = b’ (1) =B, (t',t, - (1)), 1=12,..,n-1;

B (V)% () =000

oo b ov(t)
_;bi (t) ’ V(t') at
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St V(). v, (1) =c°(®) =c(t't, -v(t)), FEvE)vE)=ft)=FE.t,-v(y)), i=Ln-L.

CootHomienue (11) siBnsieTcss MHTErpabHBIM TOXKIECTBOM JUIsl PELLIEHUS KPaeBbIX 3a1a4
U1 JUTMIITUYECKOr0 YPAaBHEHMsI C YIPABICHUAMHU B KO3()PULIMEHTAX CIEIYIOIEro ypaBHEHUS
AIUIMITUYECKOTO THIA BTOPOIO NOPsIKA:

Ij—l j

}: {%aywpuwﬁ%FQ+iﬁmyamww»%§9+anw»qa)=T¢vw», (12)

oz
Zl|r O_I\T

HpI/I 9TOM, B HOBBIX IICPECMCHHBIX 001acTh A0IYCTHUMBIX ynpaBneHm“I HUMCCT BU

=0, k=12. (13)

V, :{v:vzv(t') eW; (D), 0<v, SV(t') vy, N (t) <V, vt e D'}. (14)

CrenoBarenbHO, HCXOIHAs 3a1a4a (7) ONTUMAIBLHOTO YIIPABICHHsI TPpaHUIIel 00J1aCcTH TIOCIIe
npeoOpa3oBaHusl CUCTEM KOOpAWHAT cBoauTcs K 3aaade (10)-(14) o0 onTumanbHOM yIpaBiIeHHUU B
KO3 pHULIMEHTaX AUIMITHYECKOro ypaBHeHus (12) ¢ rpannunbiMu yesoBusmu (13) B o6nactu D, C
MHOXXECTBOM JIOIYCTHMBIX ympapieHud V, u ¢ ¢yHkumonaisoMm kauectBa J, (V). ITomyuenuyro

3a/1auy KOpOTKO Ha3oBeM 3anadeii (10).

Tenepp goka)keM HEOOXOAUMOE YCIOBHE ONTHUMAJbHOCTM B BHUJE BapUallMOHHOIO
HEpaBEHCTBA JUI PELICHHs] pacCcMaTpUBAaeMOM BhILIE 3KCTpeMaibHOM 3amaun. C 3TOH 1eblo
HalJieM BbIpaKE€HUE JUIsl TepBoM Bapuauuu ¢yHkiuoHana kadecta (10). Huxe usyuum 3agauy
(10) n BbIUMCIMM NIEepBYIO Bapuanuio ¢pyHkuuoHana kadectsa B (10). Ilpu 3Tom u3ydaercs HoBas
3ajlaya U pajay MpOCTaThl U3JIOKEHUS OIYCTHM 3HAK 4epTy HaJ BenuuumHamu B 3amaue (10), Huxe
Be3Ze CBOOOAHOE TepeMeHHOe t 0003HauMM dYepe3 X. YKakeM [OCTaTOYHBIE YCJIOBHS Ha
kodhpummentol g;(X,v,v,), B(Xv,v,), (i,j=12..,n), c(x,v) u dynxuuro f(x,v) narommii
BO3MO>XHOCTh HaWTH BBIpAXKEHMsI /I IepBOW Bapuanuu (yHKIMOHANa KayecTBa. [Ipeamnomnoxum,
uro koddduummentsr a;(X,V,Vv,), b(xv,v,), (i,j=12,..,n), c(x,v) mpu kaxaom V=V(X)eV,

YIOBJIETBOPSIIOT YCJIOBHSIM PaBHOMEPHOMW 3JUIMNTUYHOCTH [7,8].

Myctb Gynkimu y; (X), w,(X) ssasrorcs 0606menHbMu pentenusyu u3 W, (D)
ypaBHEHUS

Ijl 1

32 { (xvy, (x)) 2 '/’k J z GO RANIE

+dKWm=QW@(w@%MA©) (15)
C TIEPBBIM U BTOPBIM KPAE€BBIMHU YCIIOBUAMU
oy
=0, —2 =0, 16
l//l| r aN V ( )
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COOTBETCTBEHHO, rae Gpynkuuu U, =U, (X) =u,(X;V), k=12 npu 3anannom v=V(x) €V sBusroTCs
pELICHUsMH OCHOBHBIX KpaeBbIX 3ajgad. 3azxaudy (15),(16) Ha3oBem compsikeHHOW 3anadeul .
Pemenusimu  conpsbkenHodt  3amau  (15), (16) nHazoBem oynkumun — w,(X), k=12, korma

w,(X) eW, (D), w,(X) €W, (D) 1 OHH yIOBIETBOPSIOT HHTETPATLHOMY TOKIECTBY

I{Zau (X,v,v (x)) oy, ,an.k +Zb (X,V(X),V (x)) Gy +

+[e0u v, —2v00(u, (09 -, ()], }dx=o (17)

Jlnsa Vi, eW, (D) u Vi, eW, (D). Dra 3anaua sBisieTcs Kpaepas 3aiadeil s
unTuyeckoro ypasuenus (15). Ilpu ¢pukcupoBanHom V(X) u3 MHOXkecTBa V,

ko3 unreHTs! ToxIecTBa (17) yIOBIETBOPSET BCEM YCIOBUSAM HAJIOXKCHHBIM Ha
KO3 (QUIIMEHTHI AILITUITHYECKOTO oreparopa B (15). bonee Toro, mpaBas 4acTb-cBOOOTHBIN

unten ypasHenus (17) 6yner usz npocrpanctsa W, (D), 4To sBISETCS JOCTATOYHBIM (Ha CAMOM

JieJie IPUHAUIEKHOCTb 9TOM QpyHKuuu K L,(D) yxke sBisercss 10cTaTOYHBIM) AJIs HALUEH LENH.

Teopema 1. IlycTh KpoMme NEpeyYMCICHHBIX BBILIE YCIOBUM, BBIIOJIHEHBI €Ile ClEeAyHoIIne
yenousi: 1) gynkimum g (X,v,W), b(x,v,w), (i, j=12,...,n), nx nepebie NPOU3BOHBIE 11O V U W
HETPEPHIBHBI 10 COBOKYITHOCTH MEPEMEHHBIX M TI0 3TUM IEPEMEHHBIM YOBIIETBOPSIOT YCIOBHUIO
JIunmuna npu X € D, (v,w) € R?, 2) pynxuun ¢(x,v) u f(X,V) a Takke uX nepBble IPOU3BOIHBIE
[0 V HENpPEepbIBHbI IO COBOKYMHOCTH MHEPEMEHHBIX M MO 3THM IE€PEMEHHBIM YAOBJIETBOPSIOT
yenouto Jlummuna npu Xe€ D, veR. Torma  mepBas Bapmamms ¢ynkiuwonan J (V) Ha

MHOXecTBe V, numeeT BUI

0 oa; (X,V,V, oa;; (X,V,V,
&]a(V1AV)=—J- > i ) v il )AVX | U Oy, U, Oy, |
b |\ij= ov oW oX, OX; 0% OX,

(" ob.(x,v,V,) ob. (x,v,Vv,) ou, au,
+ Y | AV LAY | Ry, 2y, |+
Z( ~ p Sl v

i=1 i

+ aC(aVX,V)( Y1 _uzl//z)AV_ oA V)( Vi Wz)AV}dX"‘
+.|‘(ul —u, )’ - Av(x)dx + ZaI(V—V)-Av(x)dx, (18)

rone a>0, AVeWi(D') uV+AvVeV,.

Jloka3arenbcTBo: [Ipupamenue pynkunonana J (V) nmeer BUx
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AJ, (V) =3, (v+Av)—J,(v) =2 [v(x)- (U, —u,)- (Au, — Au, )dx +
+I(U —uz)zAV(x)dx+_fv(x)(Au — AU, f dx+

+_[ Au, — Au, Y Av(x)dx + ZI —u, Au, — Au, JAV(X)dx + 2aj(v—V)Av(x)dx+aj|Av(x)|2dx.

OneHuM nepBblil UHTErpal B MpUpalieHus GyHKIuoHana. J[jas 3Toro cnepBa J0KaxeM
CHPaBEIMBOCTD CJIETYIOIIEr0 COOTHOIICHUS

n

2[v(x)- (U, —u,)- (Au, — Au, Jdx = —j{Z(au (X,V+AV,V, +AV,)—

D (i,j=1

ou, oy, ou, oy n ou, ou
—a; (x,v,V, )[a_xlgl_a_x? 8x2]+ {I%(bi(x,v+Av,vx+Avx)—bi(x,v v,)): ( o a—Xizy/zj+

+(e(x, v+ AV) —c(x,V))- (U, — U, ) — (F (%, V(%) + AV(x)) — f (X, v(X)))- (v, —¥,) }dx+R1, (19)

rae U (X), v, (X), k=12 Bansfrorcsi peuIeHHSIMH OCHOBHON M CONpPSDKCHHOI KpaeBbIX 3aj1ad,

COOTBCTCTBCHHO,

3 OAu, 0¥, OAu, oV
R = a; (X,v+Av,v, +Av,)-a.(X,V,V 11 2- 2 |4
' i{z‘l( il )8 ){ ox; ox  OX; O, J

]

+ > (B (X, V+AV,V, +AV,) =B (X,V,V,))- (aAul _ oA, yxzj+

i=1 i i

+(c(x,v+AV) —c(x,V))- (Au, P, — Au,'¥,) }dx :

®dynkum U, (X,V), K=12 ymzoBneTBOpsIOT MHTErpaTbHBIM TOXAecTBaM aHaimoruduo (17), (cm.
takxke  (0)). W3 wmHTErpaipHbBIX TOXAECTB il (yHKimid U, (X,V+AV), k=12 BbuTEM
COOTBETCTBYIOIINE HHTETpalIbHBIE TOXKIECTBA s GyHKIuit U, (X,V), K =1,2, Torna momy4nm, 4ro
npupamenust pemenuit  Au, (X) =u, (X,v+Av) —u,(X,v), K=12 ymoBIeTBOPSIOT aHATOTUIHOMY
UHTETPAIBHOMY TOXJecTBaM. EciaM B 3THX TOXZECTBaX BMECTO 77, IIOJNOXHM 7], =V, 6 a B
TOXJIECTBE OINpPEACICHHs CONPSDKCHHOW 33/1aul  BMECTO 7], TIOJIOXHM 7, = AU, , BBIIIHCHIBAs TH

cooTHOIeHUs uig cinydaeB K =1 u k=2, B oTA€IBHOCTH, J1ajiee X COOTBETCTBEHHO BBIYTEM, TO
MOJIyYHM CIpaBesiuBoCTh (19).

Ilo ycnoBusiM T€OpEMBI, MEPBBIE MPOU3BOHBIE MO V M W QyHKIMA 3 (X,V, W), by (X,V, W),
(i, j=12,...,n), a Taxxe mepBbie MPOU3BOAHKIE 10 V hyHKIMA C(X,V) u f(X,V) SBISAIOTCS Hempe-
pbiBHBIMH. [T03TOMY, ipUparieHus 3TUX GYHKIUH M0 V MOTYT OBITh OLIEHEHBI pa3yiorasi UX B PsIbI
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Tetinopa mo 3Tom nepeMeHHbIM. [Ipr 3TOM OCTaTOYHBIEC WICHBI Pa3I0KEHUs OyAYT UMETh MOPSI0K

o(“AV W (D)). C ydeTroM 3TOro BBIPOKEHHUS U pa3jOKeHUs B psaapl Teinopa Ans MpUpalieHUs

KOOGGHUIMEHTOB M  [paBOM  YacTH, MOJXYyYHM, YTO JUIS  [pUpPAIlCHUS  (QYHKIUH
Au, (X) =u, (X,v+Av)—-u, (X,v), k=12, BepHbI anipHOpPHbIEC OLICHKN

HAuk

< CyfAv

Wl (D) W (D)’

rie k=12 u C,>0 - mocrosiHHas, He 3aBHcsAmas oT AV. Eciu ydTeMm 3TO B BBIPQKEHUM IS

npupanienus GyHKIMOHaIa Ka4yecTBa, TO OKOHYATEIbHO MOIyYuM crpaBeanuBocTh (18). Teopema
J0Ka3aHa.

Teopema 2. Ilycts BbIONHEHBI ycioBus Teopembl 1. Torma uisi ONTHUMalbHOCTH
ynpasiieHus V' €V, He00XOAUMO BBIITOIHEHHE CICAYIONIEr0 BApUALMOHHOTO HEPABEHCTBA

Z“:(’;’aij (X’V’VX)AV+aa”(x’v’VX)Av ou, Oy, du, By,
b [\i,j=2 ov ow § 6Xi an 8xi an

0 ob (x,v,V,) ob. (x,v,v,) ) ou, ou,
+ — VT T X A+ — T XAy — 1 —_Z +
e R

N oc(x,Vv)
ov

+ [ (U —u, )* - Av(x)dx + 2 [ (v — V) Av(x)dx = O (20)

D

of (x,v)
ov

(ull//l — Wy, )AV_ A _Vlz)AV}dX"‘

e v=Vv'eV, a>0, AveW (D) u v+AveV.

JoxkaszarenbcrBo: M3BecTHO, uTo [1] B ciaydae BBIIYKJIOCTH JONYCTHMBIX YIPABICHUM U
CYIIECTBOBAHMS TIEPBOM BapHalMu KpUTepus KauectBa, ycnosue OJ, (V' ,Av)>0 ssusercs
HEOOXOJMMBIM YCIIOBHEM 3KcTpeMyMa. O0IacTh TOMYCTUMBIX YIPABICHUI V| SABISETCS BBITYKIBIM
MHOKecTBaM. [Ipu ycinoBHsIX TeopeMbl, BbIIE  OBLIO TI0KAa3aHO CYLECTBOBaHUE MEPBOM BapHalllU

¢ynkumonana B Buae (18). Ecim V' eV sBusiercs OnTHMalbHBIM YIIpaBICHHEM, TOTa
HETNOCPEJCTBEHHO M3 YTBEPXkKAEHUS CKa3aHHOrO (akra CleQyeT, Y4TO  BEPHO HEPABEHCTBO

&, (v',Av) >0. Ecin yurem 3mech  Boipaxkenus (18) momyunm crnpasenymBocts (20). Teopema

JI0Ka3aHa.
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Summary
Iskenderov Asaf
Hamidov Ruslan

Lankaran State Universiti

Necessary condition of optimality for the boundary of domain
controlling problem for the elliptic type equations

The problem of optimal control by the boundary of the domain of multidimensional
Euclidean space for second-order elliptic type equations is studied, a necessary condition of
optimality for the solution of the considering optimal control problem in the form of a variational
inequality is established.

Xiilaso
Iskandarov Asaf
Hamidov Ruslan

Milli Aviasiya Akademiyasi
Lankaran Dovlat Universiteti

Elliptik tip tanliklar ii¢iin oblastin sarhadi vasitasi ila optimal
idaraetma masalasinin halli ii¢iin zariiri sort

Is elliptik tip tonliklor ii¢iin coxdlciilii oblastin sorhoddi vasitasi ilo optimal idarsetmo
mosalasinin halli  {igiin zortiri sartin todgigino hosr olunmusdur. Baxilan masalonin keyfiyyot
kriterinin birinci variasiyasinin ifadasi tapilmis vo variasiya borabarsizliyi sokilinds zaruri sort isbat
edilmisdir.
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MareppamoB MukauJ
JOKTOP TEXHHYECKUX HAYK, podeccop
MareppamoBa CeBUHIXK
JAOKTOpP ¢pusiocopuu mo 6MoJI0ruu
JIeHKOpaHCKHH rocy1apCTBEHHbIN YHHBEPCUTET
A3epOailIkaHCKHMd TOCYIAPCTBEHHbI IKOHOMHYECKH YHUBEPCUTET
mikailbyst@mail.ru

Onpenenenne HOBBIX MOAXO0/I0B VI H3YUYeHHS U POTrHO3MPOBAHNS CBOWCTB COKOB rpaHaTa

AnHoTanus: BaxHeimelh 00beMHON XapaKTEPUCTUKON PAaCTBOPOB SIBISIETCS KaXKYIIUKCS
MOJIbHBI O00BEM PacTBOPEHHOro BemiecTBa. Ha ocHOBaHMM W3MEpPEHUN BSI3KOCTU ObUIH
paccuuTaHbl MOJIbHBIE O0BEMBI THAPATHBIX KOMILIEKCOB KaK 00BEMBI MIPEMSITCTBUMA ¢ IPUMEHEHUEM
TEOPUH JIBIDKCHHMSI B JKUIKOCTAX OWHINTEHHA, a 10 M3MEPEHUsIM IUIOTHOCTH PACCUYUTAHBI
KaXKyIuecs 00beMbl paCTBOPEHHBIX BeliecTB. CBsA3aB pe3yNbTaThl HE3aBUCUMBIX U3MEPEHHM JIBYX
CBOMCTB, OBUIM pacCUMTaHbl YHUCJIA THUJApATAlMH, T.€. YUCJIO MOJEKYJ BOJbI, COCTaBIISIOIINX
THIPATHYIO 000JIOUKY.

KuioueBble ¢ji0Ba: CBOMCTBA, TPAHATOBBIM COK, JEKTPONPOBOJHOCTH, MOJIbHBIE OObEMBI,
ruapaTanus, pusndeckas MoeIb

Acar sozlar: xasso, nar sirasi, elektrikkegiriciliyi, molyar hacm, hidratasiya, fiziki model

Key words: properties, pomegranatejuice, electricalconductivity, molar volumes, hydration,

physicalmodel

BaxxHoli XapakTepUCTUKON SBICHHS AJIEKTPOMPOBOJHOCTU B IeNAX 00OOLIECHUS BETHYUH
JUIS PA3IMYHBIX BEIISCTB MOXHO CUHTATh 3HAYCHUS KOIPQPUIIMEHTOB 3JIEKTPOIPOBOIHOCTEH
MOJIYUEHHBIX DJKCTpamoisiiueil Ha OeckoHeyHoe pasBeneHue. CreayeT OTMETHTh, 4To Oosee
HaJIe)KHBIC PE3YJIbTAThl JAJNEKOW HKCTPAOJISIIMK MOTYT OBITh TIOJYYEHBI B CIlydae JIMHEHHOM
AKCTPAIOJISIIIIH.

[Ipenyaraemasi MOJENb MPOUEAYPHI IKCTPAMOSAINA Ha OSCKOHEYHOE pa3BeACHUE HMEET
BH/I:

Q=0°+Ac?, 1)

rac QO — SKCTPAIIOJINPOBAHHBIC HA OCCKOHEYHOE Pa3BCACHUC BCIIMUUHDBI 3JICKTPOIIPOBOJHOCTH, A —
BMHI/IpI/I‘-IeCKI/Iﬁ KOB(I)(i)I/II_II/IeHT, HE 3aBUCSIINMN OT KOHICHTpaluu.

3HaueHus Ko3ppuuueHTs ypaBHeHus (1) npusenex B Tadu. 1.

OCHOBHBIM AHIUTUYECKUM BBIBOJIOM THAPOAMHAMHUUYECKON TEOPUM [BHKEHUS TBEPABIX
[IAPUKOB, B3BEIICHHBIX B CIUIONIHOMN XHUIKOW cpeje, paspaboranHoi DitHiireiinom [1,2] sBisiercs
YpaBHEHUE

1 14250, @)
Mo

rac n U yo — AMHaAMUYCCKasd BA3KOCTH paCTBOpPa U YUCTOTO paCTBOPHUTCIIA COOTBCTCTBCHHO, D —
o0beMHas J0JIA B3BCHICHHBIX YaCTUII.
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VYpaBHeHue DHWHIITEWHA CIpaBeIMBO AJsi Pa30aBICHHBIX CYCIEH3HH, B KOTOPBIX JHHUU
[IOTOKAa BOKPYI COCEJHMX 4YaCTHIl HE B3aUMOJEHUCTBYIOT MexJIy coboil. B  Ooisee
KOHICHTPUPOBAHHBIX CYCIICH3UAX BSaI/IMOI[ef/’ICTBI/Ie JIMHUN TIOTOKA CTAHOBHUTCS 3HAYUTEIBHBIM H
UM Hesb3sl npeHeOpeub. B 3TOM cilyyae MOYKHO BOCIOJIB30BaThCs PACIIMPEHHBIM YpaBHEHHEM,
npemaiokeHHeM Tomacom:

N1 —14 250 +10.0502 3)
Mo

Mgz1 INPUMEHUIIN JAaHHOC YpPaBHCHUE I pacdcTa D B I'paHAaTOBOM COKE€ HCIIOJIb3ys
PE3YIbTATHI OKCIICPUMCHTAJIBHBIX HCCJICIOBAHUN BI3KOCTH.

Bennuuna @ Y6I>IBaeT IIpU MOBBINICHUU TEMIICPATYPhI, NPpUICM OTUYCTIIMBO BHUAHO, YTO B
Ooitee KOHIOCHTPUPOBAHHBIX COKAX 3Ta 3aBUCUMOCTD IIPOABJISACTCS 3aMCTHEC.

Bknang B O6’beMHy}O Jom0 @ garT HE TOJIBKO COOCTBEHHO MOJICKYJIBI YTJICBOAOB (B MEepBYyLO
oqepe)lb) U APYrux pacTBOPCHHBIX YaCTUL, HO W MOJICKYJIbI BOJbl BIUIOTHYHO IPUMBIKAIOOIUEC K
MOJICKYJIaM PACTBOPCHHBIX BCHICCTB, KakK OBI CIIPWIHMIHIKE» K ITOCICOAHUM. Takoi KoMILIEKC
JABHIKCTCA KaK €ANMHOC 1ICJIO0C.

Ta@mua 1. KOB(l)(I)I/ILII/IeHTLI YpaBHCHUA, OIIMCBIBAOUICTO 3aBUCUMOCTD 3JICKTPOIIPOBOJHOCTH
rpaHaToOBOIro COKa OT KBaJipaTa KOHIUCHTpalun

bana Mropcan ['toneiima AszepOaiigxaHckast

TK Aq Az 3, % Aq Az 3, %
298.15 0.3740 -0.9855 1.74 0.3558 -1.0312 1.9

303.15 0.4236 -1.0094 1.63 0.4073 -1.0762 1.51
313.15 0.5233 -1.0395 1.97 0.5010 -1.1318 1.89
323.15 0.6293 -1.0649 1.09 0.6060 -1.1864 1.72
333.15 0.7402 -1.0881 0.88 0.7118 -1.2414 0.58
343.15 0.8547 -1.1395 0.71 0.8271 -1.2815 1.08
353.15 0.9732 -1.1568 0.71 0.9570 -1.3337 0.99
363.15 1.0913 -1.1327 1.18 1.0893 -1.3647 1.12

Bwmecte ¢ TEM, MOJICKYJIbI BXOJAIIUE B TaKOIo poaa I‘H}Ip&THBIfI KOMIIJICKC MOI'yT
O0OMEHUBATHCS C MOJIGKYJIaMH BOJbI U3 «CBOOOTHOTO pacTtBopuTelss». C pocToM TeMIeparypbl
TEIJIOBOE JIBM)KCHHE €CTECTBEHHO BO3pAcTaeT, UYTO MPHUBOAUT K Oojiee MHTEHCUBHOMY OOMEHY
yYKa3aHHBIX MOJIEKYJ BOJbl. AHAIUTUYECKH 3TO CKa3bIBAETCS HA BenuunHe @, KOTopasi €CTECTBEHHO
1 JIOJDKHA YMEHBIIIATCS B paMKaX pacCMOTPEHHOM 37€Ch (PM3MUECKOM MOJIEITH COKA.

B konmMuecTBEHHOM OTHOIIEHWH OOINBIIYI0 MHGOPMAIUI0 MOXKHO MOJIYYUTh U3 O00HEMOB
THAPATHOTO KOMIUIeKca. Ero Mpl pacCUMTHIBAIN IO CIEAYIOIIEMY YPaBHEHHUIO:
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C

['paduueckas nudopMaIys 0 paCCUNTAHHBIX BelMYMHAX Vp MOKa3aHa Ha pUCyHKax 1.

KayecTBeHHO TemmepaTypHas 3aBHUcUMOCTb V), momoOHa TakoBod g @. OOHAKO 37ech
yMeHbllleHue Vi SBHO 3aMETHO U IIPU HEBBICOKUX KOHIIEHTPALUX.

3aBucuMoOCTh VhOT MOJIIPHOCTH pacTBOpa MMEET MPAKTUYECKH MOHOTOHHBIH XapakTep ¢
3HAYUTENIBHBIM POCTOM VhIIpH MOBBIIEHUM KOHIEHTpaluu. Poct VyHa Haml B3risg MOKHO CBSI3aTh
C TE€M, YTO IpPH IOBBIIIEHUU KOHLEHTPALMU T'MIPATHbIE KOMILIEKCHl yXe€ JOCTAaTOYHO OJIM3KO
MOAXOAAT APYr K APYrY M JIMHUM IIOTOKAa BOKPYI KOMIUIEKCOB Ilepecekarorca. boiee Toro,
MOJICKYJIbl BOJbl, HaxXoJsAlIMecs B TUIAPATHOM 000J0YKEe («CBSI3aHHBIE» MOJIEKYIBI) YKe
OOMEHHMBAIOTCS HE TOJIBKO CO CBOOOAHBIMH MOJICKYJIaMH HO M MOJIEKyJaMH U3 OJIM3KO
PacrojIOKEHHOTO JAPYroro THIPATHOTO KOMIUIEKCa. Bce 3TO [naeT NoJoKWTENbHBIA BKJIAJ B
BEIUUUHY V.

Baxmueiliimeli 00beMHONH XapaKTEpUCTUKOM pPAaCTBOPOB SBISETCS KAXKYLIUICS MOJIBbHBIN
00bEM PACTBOPEHHOTO BellecTBa. B ciydae ¢ (pyKTOBBIMH COKaMH, B KaueCTBE PacTBOPEHHBIX
BEIIECTB CJIEJyeT CuUuTaTh caxapody, (QPYKTO3y, TIJIIOKO3y KaK KOMIIOHEHTbI, HMEIOIINe
HauOoIbIIee CoJepKaHue B CyXOM BemlecTBe. Kpome ykazaHHBIX, B COCTaB BXOAST MHUHEpAJIbHBIC
COJIM U KUCJIOTBIL. X conepkaHue CylnieCTBEHHO MEHBIIIE YTIIEBOIOB.

Kaxymuiics MmonpHBIN 00beM @ paccUUTHIBAIM 110 YpaBHEHUIO:

PoPM P

d =

rac: P U po— COOTBETCTBCHHO INIOTHOCTH COKAa ¥ BOABI ITPHU OJJUHAKOBLIX ITapaME€Tpax COCTOSAHU,
M — KOHIEHTpaHs paCTBOPECHHBIX BEIICCTB, BBIPA’KCHHAS B MOJISIIIBHOCTH,
M — MOJICKYJISIpHAs MacCa paCTBOPCHHOI'O BCILICCTBA.
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Vh, em®/monb
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Puc. 1. 3aBucumocTth MOJBHOTO O0BEMa THUIPATHOTO KOMIUIEKCA B TPAHATOBOM COKE OT
KOHIIEHTPALUU
B namem ciyyae paccunThiBagach CpeHss MOJIEKYJISIpHAs Macca pacCTBOPEHHOI'O BEIIECTBA
MCXOJS M3 XUMUYECKOTO COCTaBa rPaHaTOBOTO COKa (B JAaHHOM Cllydae).
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Puc. 2. Ka)KYHIHﬁCH MOJBHBIH 00BEM CyXOro BCIICCTBA B I'PAHATOBOM COKE€ B 3aBUCUMOCTHU OT
KOHICHTpaluu
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Kak crnenyer u3 aHanu3a AaHHBIX®D MOHOTOHHO YBEJIMYMBAETCS C POCTOM TEMIIEPATYpHI,
MpUYeM 3aBUCUMOCTbH OJIM3Ka K JUHeHoN. Ha pucynke 2 npeacrapieH rpaduk KOHIEHTPAMOHHON
3aBUCUMOCTH @. 31ech OOHAPYKEHO aHOMAJIbHOE TIOBeZicHne D ¢ poCcTOM KOHIIEHTpauuu. OyHKuus
@=f(m) umMeeT MEHUMYM, HE XapaKTEPHBIN JIJIs

PaccmoTpuMm npeanaraemyro Hamu (QU3MUYECKYIO MOJIENIb TPAHATOBOIO COKA. B rpanaTtoBom
COKe psifia azepOaiPKaHCKUX COPTOB COJEPKUTCS: o0muid caxap 15.2, caxaposa 1.1, ¢ppykrosa 9.3,
rioKo3a 4.8. XUMHUYECKUI aHAJIN3 N3YUYEeHHBIX HAMH COPTOB Jajl OJM3KHUEKyKa3aHHBIM
pe3yibTaThl. MoJIeKyabl (PYKTO3bl W TJIIOKO3bI HMMEIOT oOauHaKkoBbId coctaB CgHi20g
MoJIeKyIsipHO# Maccoit 180, dhopmyna ke Monekyisl caxapo3sl umeeT Bua CioH22011 ¢ Maccoii 342.
Kak monexynsl MoHOcaxapuAoB (GPYyKTO3bI U TIIIOKO3bI), TAK U MOJIEKYJIbI UCAaXapUAOB B BOJE
THIPAaTUPYIOTCA. [ WapaTHpoBaHHAs MOJEKYlIa MPEICTaBIseT cOo00i  COOCTBEHHO MOJIEKYITY
PacTBOPEHHOI'O BELIECTBA M HECKOJBKO MOJIEKYJ BOJbI, KOTOpBIE IJIOTHO B3aMMOJECHCTBYIOT C
PacTBOPEHHON MOJIEKYJION U COCTABJISIOT THAPATHYIO 000JIOUKY.

AHaJIUTHYECKOE BBIPAKEHUE B MOJIEKYJIAPHOU (hopMe s Hallell MOJeTH MOXKHO 3alucarh
B BUJIE:

a CeH1206 (1) + B CeH1206 () + v C12H22011 +nH0 (6)

[TockonbKy, Kak yKa3blBaJIOCh BBINIE, MOJEKYJbl YIJIE€BOJOB B BOJE T'MAPATUPOBAHBI, TO
3nech Mbl o0o3HauaeM 0C1o2H22011 Kak KOMIUIEKC, B KOTOPBIM BXOAMT MOJIEKYJA TJIFOKO3bI (WM
(bpPYKTO3BI) U KAaKOE-TO KOJIMYECTBO MOJIEKYJI BOJIBI. TaK ke M B CiIydae caxapo3bl.

AHau3 IUTEepaTypHBIX JaHHBIX IO BOJHBIM PAacTBOpaM caxapo3bl MO3BOJWIJI PacCUUTaTh
0o0BbeM THUJIPAaTHOTO KOMILUIEKCAa C MOJEKynou caxapo3bl. OH okazancs paBHbiM 0.307 11/MOB.
Kaxymmuiics MonbpHBIN 00beM caxapo3bl paBeH 0.212 i/monb. OTCI0/1a MOXKHO PaccUUTaTh 00beM
BOABl BXoAsmed B ruapaTHyo oOonouky: 0.307-0.212=0.095 n/mMonb. DTO COOTBETCTBYET
IPUMEPHO 5 MOJIEKYJIaM BOJIBI.

Hcnone3ys pacueTHble 3HaueHHUs Vp M Kaxyllerocs o0beMa MOXKHO paccyuTaTb 00beM
TMJpaTHON BOJbl. ByneM mpoBOAUTH pacdeTsl s HaTYypajJbHOIO IPaHATOBOTO COKa, MOJSUIIBHOCTh
KoToporo npuMmepHo pasHa 1. [Tockonbky (cM. Bbiiie) Vy=0.166 i1/mons (20 C) u $=0.122 n/mosb,
TO KOJIMYECTBO MOJIEKYJI BOJIbI HaliIeM 1O BhIpa)keHUIO (7), 4TO COCTaBUT 2.44:

N= (V4-®)/0.018, (7)

OTO cpeaHee YMCIIO MOJIEKYJl BOJbI BXOZSIIEe B TMAPaTHYI 000i704Kky. Takum oOpazom,
MIPOBEJICHHBIE PACYETHI O3BOJISIOT YTBEPKIATh, YTO B THIPATHYIO 000JIOUKY IIIFOKO3bI U (PPYKTO3BI
B I'PAaHAaTOBOM COKE BXOIAT 2-3 MOJIEKYJBl BOJBI. JTO COIJIACYETCs C pe3ysIbTaTaMH pacdyeToB
IIPOBE/IEHHBIX Ul BOJHOIO PacTBOpa INIFOKO3bL. [l 3TOro pacTBopa MOJIyY4EHO, YTO MMEETcs 2
CBSI3aHHBIE MOJIEKYJIbI BOJBI.

OnucanHas BblIe (U3NUECKas MOJCIb TPAHATOBOrO coka [3], OCHOBaHHAas Ha TEOPUHU
THJIpaTaliy, B KOTOPOI MBI paCCMOTPENN COK KaK COBOKYITHOCTh PAaCTBOPOB TIIFOKO3bI, (PPYKTO3BI U
caxapo3bl MOATBEPKIAEHA HAMH MTPOBEIEHHBIMU SKCIIEPUMEHTAIBHBIMU UCCIIEIOBAaHUSMH BSI3KOCTH
U IUIoTHOCTH. Ha ocHOBaHMM H3MepeHMH BS3KOCTH OBLIM pPAaCCUUTAHbl MOJIbHBIE OOBEMBI
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THJIPATHBIX KOMIUIEKCOB Kak OOBEMbl MPENSATCTBUHA C MPUMEHEHHEM TEOPHH JBHKCHHS B
KUIKOCTAX OHNHINTEHHA, a IO HW3MEPEeHUsM IUIOTHOCTHM PACCUUTAHbl Kaxyliuecs OO0BEMbI
pacTBOpeHHBIX BemiecTB. CBsi3aB pe3ysbTaThl HE3aBHCUMBIX W3MEPEHUH JIBYX CBOMCTB, ObUIN
paccuMTaHbl YUCIa FHApAaTalUM, T.€. YUCIO MOJIEKYJ BOJAbI, COCTABIAIOUIMX TMAPATHYIO 000I0UKY.
Hamu nannble cornacyrorcs ¢ pe3yjabTaTaMU U3MEPEHHM, IIPOBEICHHBIX IS BOJHBIX PacTBOPOB
YHUCTBIX BELIECTB (Caxapo3bl U IIIHOKO3BI).

Jlureparypa

Einstein A. Ann.Phys. 1906. Vol.19., Pp. 289.
Einstein A. Ann.Phys. 1911. Vol. 34., Pp. 591.

MareppamoB M.A. ®usnueckas MOAENb KHIKUX IHUIIEBBIX IMPOAYKTOB Ha IpUMEpPE
KOHIICHTPATOB TpaHaToBOro coka // Cymraibir J{1oBnsT YHUBepcUTeTHHHH Enmu Xs0spisipu.
baxker, 2007, Ne 2, ¢. 31-35

W

Summary
Maharramov Mikail
Maharramova Sevinj
Lankaran State University
Azerbaijan State University Of Economics

Determination of new approaches to study and predict the properties of pomegranate juice

The most important volume tric characteristic of solutions is the apparent molar volume of
the solute.

On the basis of viscosity measurements was calculated by the molar volumes of hydrate
complexes as the volume of obstacles with the use of the theory of motion of liquids by Einstein,
and density measurements, the calculated apparent volume of the dissolved substances. By linking
the results of independent measurements of the two properties, the hydration numbers, i.e. the
number of water molecules that make up the hydrate shell, were calculated.

Xiilaso
Maharramov Mikayil
Maharramova Sevinc
Lankaran Dovlat Universiteti
Azorbaycan Dévlot Iqtisad Universiteti

Nar siralorinin xiisusiyyatlorinin 6yranilmasi vo prognozlasdirilmasi iiciin yeni
yanasmalarin miiayyan edilmasi

Mohlullarin on shamiyyatli xiisusiyyatlori hall olunan maddonin tosovviir edilon molyar
hocmidir.
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Ozliiliiyiin  6lciilmosine osaslanaraq hidrat kompleksinin molyar hocmi, Eynsteynin
mayelordo harokot nazoriyyssino osason, manegilik hocmlori kimi hesablanmigdir, sixligin
dlciilmoasinada iso hall olmus maddalorin tasovviir edilon hacmi toyin edilmisdir. Iki bir-birindan
asili olmayan xassalorin 6lgtilmasini slagslondirmoaklo hidratlasma odadi hesablanmis, yani hidrat
qabigin1 toskil edon su molekullarinin say1 miioyyon edilmisdir.

Redaksiyaya goabul olma tarixi - 30.05.2019
Capa qgoabul olunma tarixi - 27.06.2019
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MycaeBa Maranar
AOKTOpP pujiocopum mo MmareMaTuke
A3epOaiixaHCKHIl TOCYAapCTBEHHBIH NeJarornyeckuii yHuBepcuTeT
musayeva08@inbox.ru

YucienHoe pemieHue 00paTHOM 3a1a4u J1JI HeJluHeiiHoro ypaBHeHus Llpenunrepa

Pe3tome: Jlns oOpaTHO¥W 3amaun o0 ompeneieHUH JABYX KO3(PQHUIIMEHTOB HEIWHEHWHOTO
ypaBHeHust LlpenuHrepa paccMarpuBaeTcsi pa3HOCTHBIM METOJ YHMCICHHOTO PELICHMS, JOKa3aHbI
TEOPEMBbl O CXOJAMMOCTH PA3HOCTHBIX AaNMPOKCHUMAlMi Kak A OpsIMOHM, Tak U i oOpaTHOU
3a/1a4H.

KuioueBble ciioBa: oOpaTHas 3a7aua, pa3HOCTHBIM METOJ], YUCICHHOE pellieHue, HEIMHEeHHOoe
ypaBuenue LlpenuHrepa, cXoIUMOCTh BBIYUCIUTEIBHOTO METOIA.

Key words: inverse problem, Schredingerequation , finite-difference method, numerical
solutions, nonlinearity, converses of approximations

Acar sozlar: Tors moasalo, Sredinger tonliyi, geyri-Xattilik, sonlu-fargli tisul, adadi hall, tisulun
y1gilmasi

1. BBeaenue

B paGorax [1-3] m gp. paccMoTpeHBl OOpaTHBIC 3aJaddl Uil HEIWHCHWHOTO YpaBHEHUS
penunrepa. B [2]yka3ana mupokas Oubmuorpadus W JaH aHAIU3 HCCIEIOBAaHUM IO 3TOMY
Bonpocy. B maHHO# pabore K pemieHWIO OOpaTHOW 3amavyd I HEJIMHEWHOTO ypaBHEHUS
[Ipenunrepa, MpUMEHSETCS PA3HOCTHBIM METOA YHUCICHHOro perieHus. OCHOBHOE OTIHYHE
JaHHOW pPabOThl OT TPEAUIECTBYIOIIMX COCTOMT B TOM, 4YTO 34€Ch HIIYTCS HECKOJIbKO
kodddunmentoB ypaBHenus Ipenunrepa.Kpome Toro, xK03pQPHUIMEHTH ypaBHEHHS HWIIYTCS B
KJlacce M3MEPUMBIX (YHKIMH, KpPUTEpHsl KadecTBa OTJIMYAETCS OT paHee pPacCMOTPEHHBIX
KpUTEPUEB B MOJOOHBIX 3a/1a4aX U OHO SIBIsIETCs OoJiee O0InM.

2. TlocraHoBKa 3a7a4u

Hwxe nns HenuHelHoroHectanuoHapHoro ypaBHeHusi tuma IlpenuHrepa paccmaTpuBaercs
BapHallMOHHAs TIOCTAaHOBKAa OOpaTHOM 3amadn 00 OmpenesieHNH HECKOJBKHX HEM3BECTHBIX
K03 (UIIMEHTOB Ha OCHOBE (PMHAIBLHOTO M TPAHUYHBIX HAONIOJIEHUM, H3ydaeTcs BOMPOC O
CXOJIMMOCTH Pa3HOCTHBIX AMMMPOKCUMAIINN TI0 (YHKIIMOHATTY.

ITycte x mnpousBosbHas Touka oTpeskua (0, ), T>0, >0 3aJaHHBIC YHCIIa,
Q=(0,1)x(0,T).PaccmoTpuM 3a1a4y 0 MUHHUMHU3AIMK (YHKIIMOHAJA

36()= Aol (0.) = Yo O o)+ Alw(1,)= YOI o1y + Bellw (6 T)= Y ([ 6,y D)

na muoxectseV = {V=(Vy,V,),V, =V, (X),v, €W, (0,1),0<v, (x)<h,, dv,;_)((x) <d,,
2
0N ¢ oxe(on), 2@ M) o0 oq
dx dx dx
IIPU YCIOBHUAX
oy O°
|El’//+ axgzy —a(x)y/—vo(x)z//—vl(x)|w|2w=O,(x,t)eQ, (2)
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w(x,0)=¢(x),xe(0,1), 3)
ovl0t)_ov(Y) o (o7),4)

OX OX

rae i =+/—1- mauMas exunuia,potPi+p270, pi>0,i=0,1,2, by,>0, dn>0, f>0, m=0,1- 3amganubIe
uyncia, a(X) — 3aJaHHas OrpaHWYeHHas u3Mepumas (YHKIUS, YIOBICTBODSIONIAS CIIEAYIOIIUM
YCIIOBUSM:

da(x)| _

d?a(x)
ax |1

dx?

< Mg, ‘g’Xe(O,I) dzg(o):dj—)((l):o, Uy, 1y = coust > 0(5)

a pyakumn @(x), Yo(t), Yi(t), Y2(X)sIBIsSIOTCS KOMILUICKCHO3HAYHBIMU U YIOBICTBOPSIOT YCIOBHSM:

3 3
7 eW24(0,|), d¢(0) = dqo(l) = d (p(O) = d Q)(I) =0, Yo Xu EWzl(O’T), yQEWQI(O,l).HpI/I KaXI0M
dx dx dx dx

VeV nox pemenuem npsmoit 3amaum (2)-(4) nomumaercs Qymkmms  w(x,t)=w(x,t;v)u3
HpOCTpaHCTBaW21'2(Q), KOTOpasi yJOBJIETBOpPsET ypaBHEHHIO (1) mouTtu Bcroay u ycinoBusM (3), (4)
B cMbIciie ciena 3Toi ¢pyHkuuu ( cM.[2]). IIpu NpUHATHIX BbIIIE MPEANONOKEHHUIX MpsAMast 3ajaua
(2)-(4) npum xKaxapIX 3aAaHHBIX KO3(dUIMEHTax U3 00JaCTH TOMYCTHMbI KOAP(PUIMEHTOB UMEET
C/MHCTBEHHOE perueHust u3 mpoctpanctBa W,%(Q) W Ui 9TOro pelieHHs CIpaBeiUIHBa
cienyromas onenka (cm. [2]):

, ) 6 18
[y o < Cl(”(p”v‘&i(o,u + ||€0||v312 o +el o, )j , (6)

rae ¢, > 0— HekoTopas IMOCTOSHHAs, HE3aBUCsAIIas OT OLleHHBaeMbIX BenuuuH.IIpeanonoxum, uto
BapuanronHas 3amada (1)-(4) wumeer XoTs OBl OJHO pelIEHHE, TO €CTh MHOXECTBO

V.= {v* eV:J (V*) =J.= in\]/c J (V)} He mycTto. KoppekTHOCTh 4acTHBIX cilydaeB oOpaTHOH 3aaauu
(1)-(4) wuzyueH B padote [2].
B nanHoii pabote paccMOTpHM pa3HOCTHYIO allpOKCUMAIUIO BapualioHHoH 3aaaun (1)-(4). C

3TOU OeJIbIO ClicpBa B 06J'IaCTI/I Q BBCACM  NOCJICHOBATCIIBHOCTL  PA3HOCTHBIX CCTOK
x;t,) f.n=12.. j=0,M,, k=0,N,,

e X; = jh,—h/2, j=LM, -1, x=%-h/2=0x, =X, ,+h/2=I.

t.=ar,n=0,N,, h = ! ,Tn=L
M, -1 N,
O003Ha4YNM
: O, -D
h:hn’ T:Tn' M :Mn1 N:Nnvé‘*q)jk: Jk Jkil; élq)jk_ Jk Jilka
t T X h
D, —D A, —Dd 5X(Djk_5;q)jk
5xq)jk: Jlkh Jk15x®m—1k: ( MK - M—lk)’é‘x_xq)jk: .
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Tenepp Ans Kaxa0ro HaTYpaJbHOToO N >1 paccCMOTPHUM 3a/1a4y 0 MUHUMU3AIUH (PyHKINUN
N N M-1 5
1L ([v],)= ﬂoré@w Vol + ﬂlszzll@w —vu| + hﬂzé‘q)m - yzj‘ @)
Ha MHOYECTBE:
A {[v]n = ([vo]n ,[vl]n),[vm] = (vf;v;vg ),O <v) <b,j :O,—M,‘@vr{]‘ <d_,j=1M,
[IpucoenHUM K 3TOM 3aaUMPa3HOCTHBIN aHaora CUCTEMBI (2)-(4) B clieayroIieM BU/Ie:
i@®m+@ﬁm—%®m—ﬂmw—ﬁhmr®w:Qj:LM—Lk:fN,@)
®w=¢pj=aM ®)
5D, =5, =0,k=1N,(10)

X;—h/2 1 X;—h/2 1 X;—h/2
ey, == j x)dx, j=LM -1, a, = j a(x)dx, j=1M 1¢f=-j x)dx, j=LM -1,
hx -h/2 hx —-h/2 hx -h/2
@ =pu =0.
CymecTBoBaHue pelieHus skcTpemansHoit 3agaun (7)-(10) cnegyer u3 0600IIEHHON TEOpEMBI
Beiiepmpacca [1].Meroaukoit pabotel [2] cTp.495-524 nns Kaxkaoro BbIOpAHHOTO [V]n eV,

yCTaHABIMBACTCACIEAYIOIIas TeopeMa 00 ampUOPHONOLICHKH AJIs PEIICHUs Pa3HOCTHOTO aHallora
(8)-(10) psimoii 3amaun (1)-(4).

Teopema 1. Jlns pemieHuss pa3HOCTHOM HadalbHO-KpaeBod 3amaun (8)-(10) mpu kaxaom
BIOpaHHOM [V] €V, BepHa oreHKa:

hz\cp,m\mz\mm\ <c[hz\¢,\+hz\5¢1\ +h2‘¢1‘]Vme 2.NL ()

rae C, > 0— mocTosHHAs He 3aBUCHUT OT 7 uh.

VYTBepkaeHUEe 3TOM TeOpeMbl U anpuOpHas OlleHKa (5) [l pelieHus IpsIMON 3ajaul HUXKe
UCIIOJIB3YETCs sl I0KAa3aTeNIbCTBA CXOJUMOCTH pa3HOCTHOI cxembl (7)-(10).

3. CxoaumMoCTh Pa3HOCTHOI cXeMbI
Teneps yCTaHOBUM OILIEHKY JUISI MOTPEUTHOCTH pa3zHOCTHOM cxembl (8)-(10). C »Toil 1emnbio
PaccMOTPHUM CIEIYIOLIYI0 Pa3HOCTHYIO CHCTEMY:

. - i 2 2 ) S -
0.2, +0,.2; —a,2;, —Vyz; =F; +V/ (‘CDJ.k‘ q)jk_‘l//jk‘ z//jk), i=LM-1,k=1N,(12)
2;,=0, j=0,M,(13)

Zo. =Zy =0, k=1 N, (14)
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rz[e—{z jk} = {CI) jk}—{l//jk}, {(I) jk} -pemieHue pasHocTHOM cxembl (8)-(10), {wjk }ycpenHeHI/m 1o

CrexIoBy pelieHust mpsaMoi 3aaauu (2)-(4) mpu v €V , KOTopble onpeaenstorcs GopMyiamu:
1 et px;+h2
Vi —%Llj oV w(xthxdt, j=L,M -1, k=L N,

1 px+hy2 1 ex;+h/2

Vio=t ), s ://(x,O)dx:E le_h/z p(x)dx=p;, j=1LM-1,

1 etk
Yoo =¥Wmo =0, Vo =;j:kl¢//(o,t)dt:0, k=LN,

1 et —
Wi =~ tk_ll//(l,t)dt:O, k=1LN,

a cerounas Gynkuus F; ompenensercs ciaeayromum oopasom:

xj+h/2 l//
L “th tuj h/Z( MY _a(X)V/_Vo(X)W—Vl(X)|l//|2!//}dth—

. ; : . 2 .
—13Y  — O, ik +ajwjk +V(§l//jk +V; ‘ij‘ Wi, J=LM -1, k=1,
Teneps cnenyromeii Gpopmysnoii Ha MHOKecTBe Vorpenenum oneparop Q, :

Qn(v):[w]n:([WO]n’[Wl]n)' [W ] (Wml’Wm27 WmM—l)’

x+h/2
=—j x)dx, j=1,M —1, m=071.

—h/2 m

HMmeeT mecTa
Teopema 2. [Iycts napametp ceTku 7 >0 yJIOBIETBOPSET YCIOBHUIO

1 1
T < g(bl Kjgm%)ékm (‘(Djk‘z +‘l//jk‘2))

T
Y BBITIOJIHEHO CIIEYIOLIEE YCIOBUE COMIACOBAHMSA: C; < " <c,, raec,>0,c, >0 — mocrosHHBIE HE

3aBucAT oT 7 u N. Torma mist morpemHoCTH pemeHus 3a1aun (12)-(14) BepHa orieHKa:
M-1 2

2" < (B, +1Q,0)- )
j=1

s moboro Me {1,2,..., N}, rae ¢, >0 — mocrosiHHAs He 3aBucHT oT 7 u h, B, >0, B, —0 npu
7,h —>0.

Jloka3aTeabeTBO. SIcHO, uTo cucteMa (12)-(14) sKBUBaJIEHTHA CIEIYIOLEMY CYMMAaTOPHOMY
TOXJIECTBY:
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_ M-1 _
hZIé‘ZJk an hz Z 577]k Xi— hZ(a +v) jknjk:hZijnjk+
=1
M1 ) ) _
"'hzvlJ (‘q)jk‘ q)jk_‘!r//jk‘ '//jk)77jk (15)
=1

s mroboro K€ {1,2,...,N} u 11000 CeTOUHOM (YHKUMH 77, , ONPENCTCHHON HA CETKE {(Xj,tk )n },

Y/IOBJIETBOPSIIOLIEH YCIOBUAM 7]o, = 17y, = 0, K =1,N . B 3TOM TOKI€ECTBE BMECTO 77, BO3BMEM T Z jk

U BBIYTEM W3 IOJYYEHHOIO PABEHCTBA €ro KOMIUIEKCHOE compsbkeHue. Jlanmee, JOKa3aTeslbCTBO
3aBepIAeTCS METOIUKON paboThI [2].

AHaNOTUYHO 10KA3bIBAETCSl YTBEPKICHUE

JlemMma. [lycTh BBINONTHEHBITIEPEUUCIIEHHBIE BhIIIE ycnoBus. Torma ans moObsixVeV, [v]n eV,

CIIpaBCAJInBa OLICHKA:

90) -1, < el +1Qu ) -[v1,]) (16)

rae C,;>O0mnocrostHHas He 3aBucur or 7uh, B, =6, +7+h.
OTa JeMMa UCIIONb3YeTCs P JI0Ka3aTeNbCTBE YTBEPHKICHHS:

Teopema 3.I1ycts, V' €V I/I[V]r: €V, ABIAIOTCS pelleHus MU BapualMoHHbIX 3aa4 (1)-(4) u (7)-

(10), COOTBETCTBEHHO, " J.=infJ (V) =J (V*), L=inf | ([ ] ) =1 ([V];).Torzla

[V eV
veVv

MOCJIEI0BATENBHOCT PEIIEHUH pa3HOCTHBIX 3a7a4 (7)-(10) anmpokcumupyroT pemenue 3aaaun(1)-
(4) B cmbICITEe, UTO

liml . =J. (17)

N—o0

U CIIpaBCJIMBa OLICHKA:

By n=12.. (18)

I,.—J.<

JlokazaTeabcTBo.BosmeM V' €V — pemenne BapuannonHoi 3agaun (1)-(4). OueBuano, uTo
L. <1,(Q, ()< (v )+ oo/ B = 3. + o/ B, N=12.. (19)

Teneps BO3bMEM [V]; eV, ssistomeecspemenreM 3anadn (7)-(10). OueBugHO, uTO (GYHKIMS

\7*(X) =P ([Vn T)HpI/IHaI[J'Ie)KI/IT mHoxecTBYy V. Torna:

n

. <J(B (0] )21, (0] )+ confBy =1, + ol B n=12.... (20)

N3 (19) u (20) cnexyer, uTo

- 023\/7 <I.-J.< ng\/z (21)
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OTKyJa BBITEKaeT CIpaBeAIUBOCTh oueHkH (18). Beumy Toro, uyro 7=7,,h=hmnu

limz, =limh, =0, nepexons k mnpesenry B HepaBeHCTBe (21), HOIXy4uM CHpaBeUIMBOCTh

n—oo n—o

npeaenbHoro cootHomenus (17). Teopema 3 mokazana.
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Summary
Musayeva Matanat
Azerbaijan State Pedagogical University

Numerical solution of inverse problem for nonlinear Schrodinger equation.
The finite different method of numerical solution of inverse problem about determining of two

coefficients of inverse problems for nonlinear Schrodinger equation is considered, theorems about
converses of finite-different approximations of solutions of direct and inverse problems are proved.

Xiilaso
Musayeva Matanat
Azarbaycan Dévlat Pedaqoji Universiteti

Qeyri-xatti Sredinger tanliyinin iigiin tars masalanin adadi halli
Isdo geyri-xatti Sredinger tonliyinin iki namalum omsalini tapmaga dair masalonin sonlu forglor

tisulu ilo odadi halli arasdirilir, diiz vo tars moasalalor iigiin sonlu forqli approksimasiyalarin hollo
yi1gilmast haqqinda teoremlor isbat edilir.

Redaksiyaya gobul olma tarixi - 30.05.2019
Capa gobul olunma tarixi - 27.06.2019
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Arpo3K0JI0r4ecKre aCeKThI pa3MenieHus U UCI0JIb30BAHUSIbHA MACJIUYHOT0 IBOHHOTO
Ha3HaYeHHUsi B YKpPauHe

Pe3rome. Paccmorpensl ocobeHHOCTH (DOpPMUPOBaHMS NPOAYKTMBHOCTH IOCEBaMM JIbHA
MacJIMYHOTO B  Pa3IMYHBIX AarpoKJMMaTHYecKux 30HaX. OnpeneneHbl 3aKOHOMEPHOCTU
IIPOCTPAHCTBEHHOW W3MEHUMBOCTUIIOKA3aTeled ypoXKalHOCTH CEMSHM KayecTBa COJIOMBI.
BbisiBiieHBI  permoHalbHBIE  OCOOEHHOCTH (HOPMHUPOBAHMS MPOAYKTUBHOCTH IIOCEBOB JIbHA
MacJIM4YHOI0 € MO3MLMN JBOHHOIO MCIOJIb30BaHMs KyNbTyphl. JlaHa oleHka OJaronpusTHOCTH
arpoKJIMMAaTUYECKUX  PECYpCOB  OTIENbHBIX  IPHUPOJIHO-CEIBCKOXO3SIMCTBEHHBIX  TAKCOHOB
(OpMHPOBAHUIO TPOJYKTUBHOCTH JIbHA MACIMYHOTO KAaK HMCTOYHHUKA CEMSH M BOJOKHHUCTOIO M
[EJITI0JI030-0yMaKHOTO  ChIphsi. COOTBETCTBEHHO OOBEMOB, TEXHOJIOTMYECKUX XapaKTEPUCTHK
CBIPbsSl U BO3MOXKHBIX TEXHOJIOTUH YOOpPKM JIbHa MACIMHHOIO MPEUIOKEHBI Pa3IMYHbIe CXEMbl U
HaNpaBJICHUSIMI HHHOBAIMOHHOM NEPepadOTKH COJTOMBI.

KiueBble cJjoBa: JIeH MaciUuYHbIA, CEMEHa, coJoma, Jy0, arpOKIMMaTHYeCKui
MOTEHLIMAJ, I0YBEHHO-KIMMATUYECKUE YCIOBHUS.

Key words: oil flax, seeds, straw, bast, agro-climatic potential, soil and climatic conditions

Acar sozlar: neft kotan, toxum, saman, qabiq, aqroiglim potensiali, torpaq-iqlim soraiti.

Beenenne. ['mobanbHOE BIMSHUE HKOJIOTHYECKUX MPOOJIEM Ha YCIOBHSA >KU3HM OOIECTBa
HAIlMOHAJILHOTO W PETrHOHAJIBHOIO YpPOBHS 00yCiaBIMBAaeT BceoOllee MPU3HAHUE aKTYalbHOCTH
3TUX (AaKTOPOB B CTPATETUsAX Pa3BUTHUATOCYAApPCTB. HepelieHHble BOMPOCHI 3KOJIOTMUYECKON
0€30MacCHOCTH XapaKTEepHbl MJISBCEX CTPaH,HE3aBUCHUMOOTYPOBHAUX 3KOHOMHYECKOTOPa3BUTHUS.
PagukaneHOe pelieHrne mpobiaeM SKOIOrHYecKoi 0e30MacHOCTH OCIIOXKHSETCS TEM, YTO OHUHOCAT
CUCTEMHBI XapakTep U 3aTparuBalOT OSKOHOMHYECKHE, TEXHOJIOTUYECKUE, COLUANIbHBIE,
TpaJMLIMOHHBIE HWAYXOBHO-HPAaBCTBEHHBIE acClEKThl. BHacrosiiee BpeMmMs  3HAYUTEIbHBIM
KOMIIOHEHTOM MHOTMXTOBApOB SIBJSIIOTCS YMAKOBOYHbBIE IOJIMMEpPHBIE MaTepHajbl, KOTOpHIE
IIPAKTUYECKHUCPaA3y CTAHOBATCS OTXOAAMH, UX YACIBHBIN BEC, 3aHEKOTOPBIMUAAHHBIMH, IPEBBIIIAET
8%, ckaTacTpoPpUIECKUMH TEMITaMH €XKeroHoro npupocra B 3-6% [1,2].

Cutyanus ycyryOusercst TeM, 4To IMOJIMMEpPhI MPaKTHUECKH HE pas3iaraiorcs MmoJi AeiCTBUEM
€CTECTBEHHBIX (DAKTOPOB, KAaK 3TO MPOMCXOJUT C OPraHUYECKUMHU MaTepuallaMi, a B MPOIEcCce UX
pa3joKEHUsI BBIAEISAIOT TOKCHUYHBIE COEOUHEHMS, 3arpsA3HSIONIME OKPYKAIOLIYI0  Cpendy.
HemeneonacHbiM crioco6oM 130aBlieHUS,M3-32 TOKCUYHOCTH Ta30BBIX BbIACIECHUH, ABISETCS
HUXHEKOHTPOJIUPYEMOEUIUTEXHOJIOTNYECKOECKUTAHNE.

[ToaroMy  3aKkOHOMEpPHBIM  fABIseTCS  rjoOanbHas ~ TEHACHLHS  COBPEMEHHOM
IIPOMBIIIJIEHHOCTUHA 3aMEHYIUIACTUYECKUX MATEpPHAIOB pa3aralolliuMUCS, NPEUMYLIECTBEHHO
MIPUPOJIHOTO MPOUCXOXKIEHUS, HAIPUMEDP KpaxMalioM, LEUTI0JI0301 UAPYTUMH.

Oco0bIM HHTEpEcOM B IOCJEIHEe BpeMs MOJb3YIOTCS TaK Has3bIBaeMOE HalpaBlieHHE
«3eJIeHONXUMHUNY, KOTOPOEe, TOMUMOIIPOYETro, MPeAyCMaTPUBAET UCIIOJIb30BaHUE OMOpasaraeMoro
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IUTACTUKA W KOMIIO3MLMOHHBIX MAaTEpUAJIOB, YTO CIIOCOOHBI pacraaarhCsi Ha Oe30macHble s
OKpY>Kalolllei cpelibl cocTaBiisitomue [3].

buomiacTuk ¥ KOMIIO3UIIMOHHBIE MaTepUallbl HAOCHOBAHUM LIEJUUIIO JIO3BIUCIIONB3YETCS HETOJIBKO
IUIs TIPOM3BOJCTBAa OMOpasIaraeMol YHNakOBKH, MOCYIbl, @ TAKXe U1 M3TOTOBICHMS PA3JIMYHBIX
Aeraneid aBTOMOOWIIC-, aBHa- M CYAOCTpOCHHUs. biaromapss yHHUKadbHBIM TEXHOJIOTUYECKUM
CBOMCTBaM, cepa IPUMEHEHU TAKUX MaTepHaIoB ObICTPO PACLIMPSETCA.

HxoTst B HacrosIee BpeMs MPOU3BOAMMBIE M3 OMOJIOTMYECKOTO CHIPbs OmopasziaraeMble
[IOJIMMEPBl  COCTAaBIJIAIOT HEOONBIIYIO JIOJK PpbIHKA IUIacTMacc, 1o MporHozam MHcrutyra
IIepcnextuBHbIX Texnomornueckux Mccnenosanuii EBponeiickoit Komucenn, ux nois B EBporex
2020 rogy MOKeT MpeBBICUTD 5 %o.

Hcnonb3oBaHne BO30OHOBISIEMOTO W OMOpa3IaraéMoro ChIpbsi TpeOyeT HETOJIbKO
TEXHOJIOTUYECKUX HW3MEHEHHUH, HOM (OPMUPOBAHMS COOTBETCTBYIOLIUMX IPOU3BOACTB U
MOIIIHOCTEH, YTOMOYKET MMETh OIIPEACIICHHBIE HEXKENIaTeNIbHbIE JKOJIOTMYECKUEIIOCIECTBHUS.
OpHAaKO MCTOUICHHME JIECHBIXPECYPCOB, KaK TPAaJULMOHHOTO HCTOYHUKA €CTECTBEHHOIOCBIPHS,
MOKETOBITH KOMIIEHCUPOBaHOBOBJIEYEHUEMBTEXHOJIOTHYECKYIONIEPEPaOOTKYOTX0/10B
CEJIbCKOXO351ICTBEHHOIOIIPON3BoAcTBa.  ExxeroqHo Ttombko crpansl  EBpomelickoro  Corosa
00pa3ytoT okos0 700 MIIH. OTXOJIOB CETbCKOXO03SICTBEHHOTO MMPOU3BOACTBA, YTUIIM3ALNS KOTOPBIX
TpedyercpeAcTB uIpGeKTUBHOropeneHns. Takoll MOXOoA HampaBieH KaK Ha yJIOBJIETBOPEHHE
KU3HEHHBIX MOTPEOHOCTEH dYenoBeKa, Taku Ha O€30IacHYI0 HWHTETPALUI0 IPOU3BOACTBA B
IIPUPOJHYIO CPENY.

Martepuanbl uMeTOabl UccaenoBanuid. Llenpio manHON paboTHI SBISETCS PACCMOTPEHUE
BO3MOXXHOCTH  KOMIUIEKCHOTO  HCIIOJIB30BAHUS  CEJIbCKOXO3SMCTBEHHBIX  KYJIbTYp,  Ha
[IpUMEpEIbHAMACINYHOIO, Ul OOECHEeYeHUsT YCTOWYMBOIO pPAa3BUTUS arpapHOro CEKTopa, ¢
ri1y0oKoi mepepaboTKOM MPONU3BOAMMOM pacTUTENbHOM Macchl. Pemienne 1aHHON po0iIeMbl JIEKUT
B IJIOCKOCTH aJalITUBHOIO PAaCTEHUEBOACTBA U MPEIyCMATPUBAET NPABUIIBHYIO OLIEHKY COCTOSHHS
arpapHOro NPOMU3BOJICTBA, PAllMOHAIBHOE UCIIOJIB30BAHUE BCEX NMPUPOIHBIX PECYPCOB TEPPUTOPHUH,
Cpeau KOTOPBIX Beaylllas pojib MPUHAUICKUT KIUMary. Takod moaxoj TpeOyeT MCIONb30BaHUS
U3BECTHBIX  METOJOB  OLIEHKHM  PECYPCOB  OIPAHMYEHHBIX  TEPPUTOPUI, B  TIpaHHULAX
aAMUHUCTPATUBHBIX €IMHUIL C UCIIOJIB30BAHUEM arpOKJIMMATUYECKUX ITOKa3aTeeH.

OneHka cOCTOSHUS IPOM3BOJCTBA JIbHA MACIMYHOIO B YKpaWHE BBINOJHEHA IO
pe3ysbTaTaM NEepUOJUYECKUX OT4YETOB ['OCynapcTBEHHON Cily:kKObl CTaTUCTHKU YKpauHbl. C
LEJIBIOUCCIIEIOBAHUSN30HAIBHBIX ~ OCOOCHHOCTEH(OPMUPOBAHUS  NPOJYKTUBHOCTUM  KadyecTBa
COJIOMBI KaK HCTOYHHKA BOJIOKHHCTOTO UIIEJITI0I030-0yMaKHOTO ChIPhSl OBLIHOIIPEIETIeHbl Oa30BbIE
MYHKTBIHA0JIIOIEHUH U 0TOOpa pacTUTENbHBIXOOPA3IIOB.

Pesyabrarel u  oOcyxaenme. Cuctema  arpoTeppUTOPUAIBHOTO  IJIAHUPOBAHUSA
COBPEMEHHOI0 THIa TpeOyeT He TOJIBKO MpeoOpa3oBaHMsl CYIIECTBYIOMIEH CUCTEMbI TPOU3BOICTBA
II0Ji  HOBBIE  JKOHOMMYECKHME  YCIOBHMS, HO W  COOTBETCTBYIOLIETOIKOJOTHYECKOIO
cOanancupoBaHus. [IpoayKTUBHOCTH JIbHA, KAYECTBO €r0 ChIPbS U SKOHOMHUYECKas 3(P(HEKTUBHOCTh
BBIPALIMBAaHUS KYJIbTYpPbI CYIIECTBEHHO 3aBUCUT OT MOYBEHHO-KIMMATHUYECKUX YCIOBUM, KOTOpHIE
MMEIOT 30HAJIBHBIA XapakTep paclHpoCTpaHEeHUs, U OOBEKTHBHO OMNPEAEISAIOT HAIpPaBICHHOCTh
a/IalITUBHBIX TEXHOJIOTMH BBIPALIMBAHUS KYJIbTYpHI [4,5].

[Ipu »o>Tom Haubonee BBICOKAs YpPOKAHHOCTHCEMSMBBHIXOJTYO0a BO3MOXKHBI, €CIH
arpoKJIMMaTUYeCKUEe YCIOBHS BbIpaliMBaHHus OyAyT MaKCHMalibHO OTBEYaTh OHOJOTHYECKUM
TpeOOBaHUAM KYJBTYpP Ha MPOTSHKEHUH Tpoliecca (opMUPOBaHUS CEMSH UM BOJIOKHA [6,7].
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B Vkpause 1eH MacIuyHbIN ABIIAETCS BTOPOCTEIIEHHON KYJIBTYPOU, IO3TOMY B CPEAHEM 3a
HCCIIeAyeMbIH TTepro/I BaJoBOM cOOp CEMsH JibHA cocTaBmil 33,5 ThIC. T. [ TaBHBIMH perHOHAMU €T0
npousBojcTBa sBisercss 3oHa Crenm - 59,5 % wu Jlecocrenu - 28,7%. DTO COOTBETCTBYET
pacnpeieNieHUIo IO KYJIbTYphl, C KOTOpOH ObLI coOpaH ypoxaii: B 3oue Ctenu - 69,9%, u
Jlecocrenu - 20%.

Tabauua 1
IToxazarenu coCTOSIHUS IPOU3BOJCTBA JIbHA MAacIUYHOIO B YKpauHe U OTAEIbHBIX
arpoKJIMMaTUYecKux 30Hax (cpemxnee 3a 2000-2017 rr.)

HMoxasaremnt Vipauna Knumarnueckue 30HbI
ITonecoe Jlecocrtennb Crenb

Basosoii coop, ThIC. T 335

B TOM uucite, % 11,8 28,7 59,5
CobOpanHas monaab, ThiC. a 34,2

B TOM uucite, % 11,0 19,1 69,9
MakCHUMaJIbHas 68,0 13,7 15,3 479
Koaddurment Bapuanuu 64,7 81,5 58,8 54,0
YacTth B CTPYKTYpe IOCEBOB, % 0,12 0,082 0,082 0,23
Jloyst moruOmux moceBos, % 9,38 4,92 5,01 10,6
Koaddunment Hammgus moceBoB 0,19 0,17 0,21 0,43
Koaddurment CHUCTEMaTUYHOCTH 1,00 0,49 0,37 0,80
BBIPANTUBAHUS

YpoxxaiiHOCTb CpeaHss, T/Ta 0,98 1,06 1,39 0,86
Koaddurment Bapuanuu 24,74 30,0 21,1 26,7
YpoxaifHOCTh 3a MOCJIEAHUE S5 JEeT 1,10 1,11 1,41 0,96
YpoxallHOCTh MakCUMaJlbHa 1,35 2,50 2,38 2,57
YpoxaiiHOCTh MaKCUMaJIbHAsl pacueTHast 1,81 2,15 2,4 1,66

Jnst cTaOuUIBbHOCTH TMPOU3BOJICTBA, MEPEpadOTKH, IKCIOpTanpeodiagaroiee 3HauYeHUe
uMerT 00beMbl BelpammBanus. C Havanma crtaructudeckoro ydera, 2000 rox, miomaiau JbHa
MacCJIUYHOTO YBEIUYWINCHC 2,2 ThIC. a 10 48,2 THIC. B CpEIHEM 3a TMOCIeAHue AeciTh JieT. s
TUIOIA/IN TTOCeBa XapaKTEPHbI 3HAYUTENbHBIE KoJIeOaHUs BOTACIbHBIE TOJIbI, YUTO 00YCIOBIEHO, KaK
yCHJICHHEM OOIIeH 3auHTEPECOBAHHOCTH KYJIBTYpOH, TaK ¥ TICPUOJWYCCKH BO3HUKAIOIIUM
cutyaiuoHHbiM  Oymom.  KomebGanust  1uiomiagu — moceBa  JIbHA B PETHOHAIBHOM
paspeseoTpaxkaeTBenunHa Kodpdunnenta Bapuanud. OTHOCHTENBHO JTOCTUTHYTHIXOOBEMOB,
HanboJee HeCTaOMIIBHBIM SIBJISIETCSL BBIpAlIUBaHUE JIbHA MaciuyHoro B [lonecke, rae koaddunment
coctaBister 81,5%, um B 3oHe Jlecoctenmu - 58,8%. HaubOoniee MNOCTOSHHO JIEHMAaCIHMYHBIA
MPHUCYTCTBYET B ceBO0OOpoTax CTEMmHOI 30HbI, OTKY/J]a M HAYaJIOCh €T0 PACIIPOCTpaHEHUE.

Haubonee mpejcrapiieH JIeH MacIHdHbIA B 30He CTenH, IJie Ha KOKIYI0 THICSYY TEKTapoB
MOCEBHON TMJIOMAAN MpUXoAuTcs 2,3 ra KynbTypbl. OJHAKO €ciaM BCpeIHEM JTOT IOKa3aTelb
cocraBisier 1,24 ra, To B Jlecocrenmnoit 3oHe u Ilonecke oH 3HaumTenbHO MeHbIIe— (0,82 Ta.
[TonoxxutenbHO, YTO HA MPOTSHKEHUHU aHATU3UPYEMOTO MEepPHO/a, Py 3HAUUTENBHBIX KOJCOaHUSIX,
OoTMeYaeTcss O0Ias TEHICHIMS K YBEIWYCHHIO NPHUCYTCTBHS JIbHA MACIHYHOTO B CTPYKTYype
MMOCEBHBIX IUIOMIAJICH CTPAHBI B IIEIOMH B pa3pe3e OTAEIbHBIX KIMMATUYECKUX 30H.
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K coxanenuto, B VYKpaumHe ypOKalHOCTb JIbHA MAaCIWYHOIO SIBJISETCS HU3KOH U
3HAYUTENILHOKOJIEONETCS B OTAENbHbIE rojbl. VICKito4as BIMSHUE TEXHOJOTHYECKHX (DaKTOPOB,
Oonee OnMarompusATHOM M BBIpAlMBAaHUS KyJIbTYpbl siBisercss 3oHa Jlecoctemu. 3nech
ypOKailHOCTh B cpeaHeM B 1,6 pasza mpeBblliaeree 3HaueHuss B 30He Crenu. s 3TOH 30HBI
XapaKkTepHas TaK)Ke HauBbICIIasi CTAOUIBHOCTD YPOXKaHOCTH, KO (PHUIIMEHT BapUaIlMK COCTABIIAET
21,1%, 4To ABIsETCA CaMbIM HU3KHM MTOKa3aTeJIeM B Y KpauHe.

HocrarouHo BbicOKoe koisiebaHue yposkaitHoctu B 30He Ilonecks — 30,0%, koTopoe naxe
MPEBBILIAET ITOT MOKa3aresb Jist 30Hbl CTEnu, MOKET ObITh CBUAECTEIHCTBOM KaK HECOOTBETCTBHS
NPUMEHSEMBIX TEXHOJOTUH 30HAJIBHBIM OCOOCHHOCTSM, TaK W HAPYIICHHS TEXHOJIOTMYECKHX
MIPUEMOBBO3/ICIbIBAHUS KYJIbTYpbl. Takue KojaeOaHus TakKe CBUAETEIbCTBYIOT O HU3KOM CTerneHu
BIIMSIHUSL TEXHOJIOTHUECKUX (DaKTOPOB B IMPOIIECCE BBIPAIIMBAHUS KYJIbTYPHI M BBHICOKOM YPOBHE
BO3JIEUCTBUSl MOTOAHBIX YCI0BUM. OQHAKO B LIEJIOM, JTMHAMHMKA YPOKAMHOCTHU JIbHA MAaCIUYHOTO
MMeEET TeHJICHIUIO K MTOBBILICHUIO.

Jns OueHKM arpOoKJIMMaTUYeCKOro IOTEHIMala OTIEIbHBIX 30H OCYIIECTBIICH aHAIHU3
MaKCUMaJIbHOW YpOKaWHOCTb KynbTypbl. B VYkpamne wnHaumBpicimx 3HaueHuii - 1,35 1/ra,
ypoxkaiiHOoCcTh gocturia B 2016 romy. [loctaTouHO BBICOKOW, C ONMM3KUMU 32 aOCONIOTHBIMU
3HAYEHUSIMU, ObLIa YPOXKAHHOCTD JIbHA MACIIMYHOTO B OTACIBHBIX KIIMMATHYECKHUX 30HaX 2,38-2,57
T/ra, YTO CBUACTEIHCTBYET O BBICOKOM TJIACTUYHOCTH W HEPEATM30BAHHOM T'€HETUYECKOM
MOTEHLUATIEKYJIbTYPHI.

Jlis OLEHKM TOTEHLHMana 30Hbl, MPU HCKIIOYEHUH BIUSHUS CIy4ailHBIX (DaKTOpOB,
METOAAMHU IKCTPEMATLHOW CTATUCTHKH OBLI OMpPEIENCH XO035SHCTBEHHBIH MaKCUMYM YpPO>KallHOCTH
KYJbTYpHI [8].

Takol 53KO0JIOrO-KIIMMAaTUYECKUM IOAXOJA AEMOHCTPUPYET 3aKOHOMEPHOCTH pealln3aluu
MOTEHIMa’da pacTeHUH MpU BIUSHUM HAa HHUX IUIOAOTBOPHOCTH KIMMATa U AHTPONOTEHHOIO
s dexra.

3a pesynbraTaMu pacueToB, HauOoliee OJArompusATHOW JUIsl BBIPAIIMBAHMS JIbHA
MacJIMYHOTO sBJIsieTcs 30HA JlecocTenu, re X03UCTBEHHBI MaKCUMYM KYJbTYpPbl cOCTaBisieT 2,4
T/ra. JIocTaTouHO BBICOKMM SIBIIsieTCS MoTeHIMan 30HbI [lonecks - 2,15 1/ra. B mpenenax 30HBI
Crenu, rae NpeuMylEeCTBEHHOCOCPEIOTOUYEHbI MOCEBHbIE IIOMAAN KYJIbTYPBI, XO3SIMCTBEHHBII
MaKCUMYM cocTaBisieT - 1,66 1/ra.

BaxxHbIM,  CHO3MIMIIBOHOTOMUCIIONB30BAHUSJIbHA ~ MAcCIMYHOIO,  SBISETCSTO,  YTO
YBEIUYEHUEYPO)KAHHOCTH CEMSHIPOUCXOJUTOAHOBPEMEHHOC YBEINUEHUEMONOIOTHYECKO Macchl
B LEJIOM U COJOMBI B YacTHOCTH. [l03TOMY30HBI,0MaronpusTHbIE ISl BBIPAIMBAHUICEMSH,
OJTHOBPEMEHHO SIBJISIFOTCSI3HAYMMBIMUUCTOYHUKAMUITY00-BOJIOKHUCTOTO ChIPbSI.

Pa3menienne noceBoB JbHA KyJIBTYPHOTO UMEET YETKO BBIPAKEHHBIM 30HAJIBHBIN XapakTep,
YTO 3aKOHOMEPHOOTPaKaeTCs Ha KauyecTBe MPOAYKUUHM M HKOHOMHUYECKOW HPPEKTUBHOCTU
BbIpaniuBanus. C 1enblo HccieloBaHUs OcOOeHHOCTeN (OpPMUPOBAaHUS MPOAYKTUBHOCTH U
KauecTBa ChIPbs JIbHA MAaCIWYHOTO B Mpeaenax YKpauHbl ObUTM OMpeneieHbl 0a30BbIe MYHKTHI
HaOII0ICHUS JUTsl 0TOOpA UITOCIIEIYIONIErO aHaIN3a, PACTUTEIBHBIX 00Pa3IloB.

VYcTaHOBIIEHO, YTO MPOSIBIICHHE MPH3HAKOB (DEHOTHIIA «BBICOTA PACTEHUS», U MPOYHOCTh
KOPPESIMOHHBIX CBSI3€H MEXIy KOJIMUECTBEHHBIMU MPU3HAKAMH Ta0UTycCa, CYyIECTBEHHO 3aBUCAT
OT YyCJOBUH OKpyxaromed cpenbl. IlpemmecTByronmMu paboTaMHUTaKke Oblla OTMeueHa
3HAYUTENIbHAs pOJIb T€HOTHUIIA B BapbHUPOBAaHUHU MPHU3HAKOB «BBICOTa pacteHus» [9]. YcioBus
BBIpAIMBaHUS 00YCIIaBIMBaIN W3MEHEHHUs CTPYKTYPhl Ha3eMHOW Macchl pacTeHuil. B memom,npu
MEePEMELICHUICIONa Ha CEBEP,B PACTEHUAX MPOUCXOAUT yBEIMYEHHE YacTH CTeOJII U yMEHbIICHUS
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IpoIeHTa MAKUHBI 1 ceMsH. Eciiu B cpennem o0Opasibl n3 CyxocTenHo# 30HbI coaepxanu - 44,7%
crebneit, 23,3% wmskunsl u 32,0% cemsH, To B Jlecoctenu ceBepHONUIIPaBOOEPEKHOM MPOBUHIIUN
ux os110 61,1%, 14,0% 1 24,9%, COOTBETCTBEHHO.

B 30ne JlecocTenu,npoLeHT ceMsSHObUI BBILIE B PACTEHUSX, KOTOPbIE ObLIM BHIPAIIEHHBIXB
F0’KHOM Yactu - 27,6%. Jlons conomel B Huxgocturaia 55,2%. B HanpapiieHHH ¢ BOCTOKaHa 3amaj
(B rpaHunax 3amaJHOM, CeBEepHOW WU JIeBOOEPEKHOW NPOBUHILIMMK),Macca cTebael U cemMsH B
pacTeHMMHU3MEHSAIAChHECYIIECTBEHHO: 10 1,56 MpoueHTHBIX MyHKTauis crebneit,ul,31 myHkra mis
ceMsH.B HampaBieHuu crora Ha ceBep, COOTHOLIEHHE CTE0IH/CeMEHa YBEIMUUBAIIOCH B CPEHEM OT
1,41 B CyxocrenHoifzone no 2,56 - B neBoOepexxHod npoBuHuIMHU Jlecocternu. OTmMeueHHBIE
M3MEHEHMS TMHEHHBIX XapaKTePUCTHK PACTEHUN U CTPYKTYpPbl HA3eMHON MacChl, CBUIETENBCTBYIOT
O BO3pacTaHHWU IIEHHOCTH COJIOMBI JIbHa MAaclIMYHOrO, KakK CbIpbs, NPU CMEUIEHUM 30HBI €ro
BbIpAIllMBaHU CIOTa Ha CeBep.

COOTBETCTBEHHO 00BEMOB, TEXHOJOIMYECKUX XapaKTEPUCTHUK CbIPbsI U BO3MOXKHBIX
TEXHOJIOTUH yOOpKU JIbHA MAciIMYHOTO, BO3MOXKHBIE TPH TIJIaBHbIE 30HBI C COOTBETCTBYIOLIUMHU
HaIpaBJICHUSIMU WHHOBAIIMOHHON nepepaboTku cosioMbl. B 30Hax, rae oOuias juivHa ctelieil bHa
He mpeBblmaer 45 cM, a cogepxumoe y1yda 13% nenecooOpasHO NPUMEHATh TEXHOIOTUU YOOPKHU
3€pHOBBIX KYJIbTYp M HCIIOJIb30BATh COJIOMY JMJIi XMMHMUYECKON IepepaboTKH, MNpPOM3BOACTBA
CTPOUTEJIHBIX ~ MaTepHaJOB MM  IOJYYEHHUS  ChIpbs  JUISL  LIEJUIIOJIO3HO-OyMasKHOU
MPOMBIIIICHHOCTH. B permonax, rae obmas mimHa credneld cocrtaBisier 45-50 cm, mpu sToM
coZiepkuMoe J1yOa mpeBblmaer 16 % nenecooOpa3HO MPUMEHSATh TEXHOJIOTUU YOOPKH 3€pHOBBIX
KyIbTYp ¥ HCIOJIb30BaTh COJOMY JUIS M3BJIEYEHHUS KOPOTKOTO BOJIOKHA, IPOM3BOJICTBA
CTPOUTEJIHBIX ~MaTepHalioB, HETKAaHBbIX M3ACIMH MIM U3AEIUH  LEUII0JI03HO-OyMaXKHOU
MPOMBIIIICHHOCTH. B 30Hax, rae obmas amuHa credns npesbimaer 50 cMm, a copepkumoe 1yoa -
18%, 1enecooOpa3HO NPUMEHATh TEXHOJIOTUU YOOPKHU JIbHA-JOJTYHIA C M3BJICYEHHEM KOPOTKOIO
BOJIOKHA JJI1 U3TOTOBJICHUSI TKAHbBIX U3/EITH.

[ToceBrl nBpHA MaciaMuHOTO, e oOmas JuMHA cTeOnst MeHblie 40 cM He MPEJCTaBISAIOT
LIEHHOCTh KaK ChIpb€ JUIsl TOJYy4YeHHUsS BOJIOKHA TEKCTUJIBHOTO Ha3HAYEHHS, OJHAKO MOTYT ObITh
WCII0JIb30BaHbI IIPU MPOU3BOACTBE CTPOUTENBHBIX MAaTEPUAJIOB U KAK TOILIMBO.

[To pe3ynpTaTamM HWH)KEHEPHO-3KOHOMMUYECKHUX pPACUETOB TEXHOJIOIMUYECKUX JHMHUM OHHU
SBJISIIOTCSL TPUOBIIIBHBIMU M, B 3aBUCUMOCTH OT KOMIUIEKTAlMM O0OpYJOBaHUEM, PACCUUTAHBl Ha
nepepabotky 0,8-1 ThIc. T chiphsi [10, 11]. DTO mMO3BONILET pa3MemiaTh TakuWe MPOU3BOJICTBA
HEINOCPEACTBEHHO B paliOHaX, KOTOPBIE CHELHMAIN3ZUPYIOTCS Ha BBIpAlIMBaHUM JbHA MAacCIUYHOTIO,
yTo Oy/leT yYMEHbUIaTh TPAHCIOPTHBIE PACXOJbl M pEIIaTh COLUAIbHBIE MPOOJIEMbI, Co3daBast
pabouune MecTa B CEIbCKOH MECTHOCTH.

VYyuTbIBas CMOAETUPOBAHHYIO JTUHAMUKY YBEJIWUYEHHUS 00HbEMOB NPOMU3BOJCTBA JIbHA MACIUYHOIO
Ha Omkaiiiue nATh JIeT, Hambosee LenecooOpa3Ha OpraHu3alus NPEennpUiATUi nepepadoTKu
COJIOMBI JIbHAa MacJINYHOTO B XapbKOBCKOM, YepHUroBckoi, 3anopoxckoit odbnactsax (puc. 1).
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Puc. 1.IlporHo3upyeMsie 0OBEMBI MPHUTOTHOW I MEpepabOTKH COJIOMBI JIbHA MAaCIUYHOTO B
pernonax Ykpaunbl Ha 2018-2023 rr., ThIC. T

OpHako y4HuTHIBasi paBHOMEPHOCTH PACIPOCTPAHEHHS KYJIbTYpHI B Mpeeax 00JIACTH, YTO

orpeJiesIeT BEIMUYMHY TPAHCIIOPTHBIX PacXo/10B, HauboJiee NepCeKTUBHOM sABisieTcs 30Ha Crenu:
3anopoxckas, XepcoHckas, Onecckas 00JIacTH.
IIpu pa3paboTke CXEMTEXHOJIOTMYECKOH mepepaboTKU COJIOMBI HEOOXOAMMO YYHMTHIBaTh, YTO
COOTBETCTBEHHOCMEIICHUIOBO3/ICNIBIBAHNS JIbHA MAaCIMYHOTOC Iora Ha CeBEp MPOUCXOIUT
yBEIIMYEHUE COJEp)KaHUE B CTEOIAXITyOauInoBBIIIEHHE eronpoyHocTH.Tak B cpenHeM cpeau
uccneayeMbix coptoB B CyxocTenHo 30He cofepkaHue j1yda cocrasisiio 13,8 %, npu npouyHocTH
7,3 naH, B 3o0He Jlecocrenu mpaBoOepexxkHor mnpoBuHuMU — 19,9 % u 11,71aH, npu stom B
Jlecocrenn ceBepHON mpaBOOEpeKHOW NPOBUHIMU cojepxkaHue sybagocturano 21,3%,a
npoyHocTh coctaBisnalS5,8 naH. Cpeau omopHbIX HYHKTOB CEeBEpHOM 4HacTH YKpauHbl Oosiee
BBICOKUM ObLTO conepkanue ayba Jlecoctenu 3amaanHoil mpoBuHimu — 22,9%. B ceepHolt
paBoOEpEKHOM U JIE€BOOEPEKHOW MPOBHHIIMU €ro cojepxaHue cocrtaBiasuio — 21,3 ta 20,8%.
AHQJIOTHYHO H3MEHSIach M MPOYHOCTh JyOa, KOTOpas COCTaBisla JUll YKa3aHHBIX OMOPHBIX
nyakroB 17,3 naH, 15,8 Tta 15,6 naH.

BobiBoabl. [10 COBOKYIMHOCTH MPU3HAKOB: CPEIHSSA YPOKAMHOCTD KYJIbTYphl; KOA(PPUIUEHT
BapHalluy ypOKalHOCTH, (akTHdeckas M pacueTHas MAaKCHUMajbHas YPOXXAWHOCTH, MPOICHT
ru0enu MoceBOB; COOTBETCTBUE MOYBEHHO-KIMMATHUECKUX YCJIOBHH; Hanbosee O1aronpUsITHBIMUA
JUIsl BBIpAIIMBAaHUS JIbHA MAaCIMYHOTOIBOMHOTO HAa3HAYCHUs SIBIISIOTCS YCJIOBHS 30HBI JlecocTemnn,
Toraa kak 3oHa CTenu sSBIAETCS Ul KYJIbTYpPhl 9KCTPEMAJIbHOM.

CwMmernieHue BeIpalMBaHMs JIbHA MACIHYHOTO CIOTa Ha CEBEP CONMPOBOXKIACTCS YBEITUYCHUEM
B OHOJOrMYECKOW Macce uYacTh cTebneil, coxepKumMoro Jiyba M ero MNPOYHOCTH, 4YTO
CBHUJICTEIILCTBYET OIOBBIIICHUH IIEHHOCTH COJIOMBI, KaK BOJIOKHHUCTOTO W IEJUTIOI030-0yMaKHOTO
CBIPbS JUIS CHIPbsI «3€I€HOM HHAYCTPHI.
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Xiilasa
Rudik Aleksandr
Rudik Nataliya
Xerson Dovlat Agrar Universiteti

Ukraynada neft katanmnin ikiqat istifadasinin yerlasdirilmasinin va istifadasinin aqro-
ekoloji aspektlari

Mogalods miixtalif agro-iqlim zonalarinda neft kataninin mohsuldarliginin formalasmasinin
xuisusiyyatlori aragdirilir. Toxum mohsuldarliginin vo saman keyfiyyatinin mokan doayiskanliyinin
gqanunauygunluglart miiayyanlosdirilir.Neft kotan bitkisinin mohsuldarhigmin ikili istifads
baximindan formalagmasinin regional xiisusiyyatlori askar edilmigdir.Neft kotanin okini zamani
olverisli aqro-igqlim resurslarininhom lif, hom do seliilloz-kagiz xammalinin monbayi kimi neft
kotaninin mohsuldarliginin formalagsmasina yonoldilmasi giymatlondirilmisdir.Homgininxammalin
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texnoloji xtisusiyyatlori vo neft kataniinyigiminin miimkiin texnologiyalarinin hocmi kimisamanin
innovativ emalinin miixtolif sxemlari va istigamotlori toklif edilmisdir.

Summary
Rudik Olexander
Rudik Natalia
SHEI “Kherson State Agricultural University”

Agro-environmental aspects of placement and use of dual purpose flax in Ukraine

The research focuses on formation features of productivity of oil flax crops in various agro-
climatic zones. Regularities of spatial variability of indicators of seed yield and straw quality are
defined. Regional features of formation of crops productivity flax from position of dual purpose are
revealed. The assessment of favorable agro-climatic resources of individual natural-agricultural
taxons to formation of oil flax productivity as a source of seeds and fiber and cellulose-paper raw
materials is given. Various schemes and directions for innovative straw processing have been
proposed according to the volumes, technological characteristics of raw materials and possible
technologies for oil flax harvesting.

Redaksiyaya goabul olma tarixi - 30.05.2019
Capa gobul olunma tarixi - 27.06.2019
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Pynuxk Harauus
KAHIUJAT CeJIbCKOX03SHCTBEHHBIX HAYK, JOLEHT
I'BY3 «XepcoHckuii rocy1apcTBeHHbIN arapHblii YHUBEPCUTET»
natalya.m.rudik@gmail.com

Cocrosinue u l'[pOﬁ.]IeMbl Pa3BUTHUA NIPEANIPUHUAMATE/ILCTBA B chpamxe

Pe3rome. MccnenoBaHO COCTOAHMS —INPEAIPUHUMATENBCTBA YKPAaWHBI WM OIPEIEIICHBI
TEH/ICHIUH PAa3BUTHS MAJIOTO M CPEJHEro OM3Heca, BIUSIOIINE Ha COCTOSHUE SKOHOMHUKHU. AHAIIN3
CTPYKTYPHOM CTAaTUCTUKU CYOBEKTOB XO34HCTBOBAHHUS YKa3bIBA€T HA YCTOMYMBYIO TEHICHIIUIO
YMEHBIIEHUSI KOJIMYECTBA CYOBEKTOB OOJIBLIOrO, CPEAHEro M Majioro MpearpUHUMATEIbCTBA.
VYka3zaHo, YTO Pa3BUTHE MAJIOTO M CPEIHEr0 OM3Heca OrpaHMYMBACTCS OTCYTCTBHEM (DMHAHCOBBIX
pECYpPCOB,  HECOBEPLIEHCTBOM  HAJOTOBOM  CUCTEMBI, BBICOKMM  YPOBHEM  KOPPYILHH.
VYperynupoBaHue  CyIIECTBYIOIIMX  MpoOJ€M  BO3MOKHO  IIYyTEM  COBEPILEHCTBOBaHUS
3aKOHOJATEIbCTBA U HOPMATUBHOI 0a3bl, HAJOrOBOM M KPEAUTHOW CUCTEM; TrOCYIapCTBEHHOMH
MOJIICPKKOH, POPMHUPOBAHUEM U PACIIMPEHUEM BHYTPEHHETO CIpOcCa.

KiroueBble cjioBa: npenpMHUMATEIbCTBO, pa3BUTHE, IPOOIEMBI, YPEryJINpOBaHUE.

Key words: entrepreneurship, development, problems, settlement

Acgar sozlar: sahibkarliq, inkisaf, problemlor, tonzimnloma

BBenenue. MuUpOBOH ONBIT IIOKa3bIBAET COLMAIBHO OpPUEHTUPOBAHHYIO PBIHOYHYIO
SKOHOMHMKY Kak camylo 3¢pdekTuBHy0 cucteMmy. Baxneilmum ¢akTopoM conuaibHO-
SKOHOMMYECKOTO POCTa SIBJISIETCA Pa3BUTHE NpPeANpUHUMATENbCTBA [1]. DKOHOMUYECKYIO OCHOBY
IPEINPUHIMATENbCTBA COCTABIIAET YacTHAsi COOCTBEHHOCTb, KOTOPAs U OIpaHMYMBAET OMACHOCTb
KOHIICHTPALIMU BIACTH HEOOJBIIUM YHCIOM XO3SHCTBYIOIIMX CyOBEKTOB, CHOCOOCTBYET
COXPaHEHHIO PECYPCOB, OIpeieNseT 0JarococTosIHIE JTH0IEH.

Jns pa3BUTHS NpEANPUHUMATENBCTBA B YKpauHE 3aKOHOJATEIBHO OIPEIEICHBbl IIPaBa,
0053aHHOCTH U OTBETCTBEHHOCTb CYOBEKTOB 3TOM JIeATETbHOCTH. 3aKOHOIATEILCTBOM Y KpauHbI He
MIPEAYCMOTPEHO OTPAaHUYEHUN IPEANPUHUMATENBCTBA BUAAMM JIE€ATEIBHOCTH, OPraHU3allMOHHO-
NpaBoBbIMU (GopMaMH €ro (YHKIMOHHPOBAHUSA Ui IOPUJIMYECKUX M (PU3MUYECKUX JIMLL,
MPOLIE/IIINX FOCYIapCTBEHHYIO PErucTpanmio [2].

[IpeanpuHUMATENBCTBO, KaK BHJ CHUCTEMAaTHYECKOM, CAMOCTOSTENBHOM M WHUIMATHUBHOU
NESTeNbHOCTH  MPEeAyCMAaTPUBAIOLIEH  NPOM3BOJICTBO  MPOAYKIMH,  BBINOJHEHHE  Pador,
MIPEIOCTABIIEHUE YCIIYT, COBEpIIAEMON C IeJbI0 MOJIyYeHUs NPUOBLIM W peanus3aluu HUAeH,
ClIeZIOBaTeNIbHO, OpUEHTHpOoBaHO Ha 3(ddekTuBHOE Xo03siicTBOBaHMe. [IpennpuHUMATENbCTBO
HACBII[AeT pBIHOK TOBapaMM M YCIYraMH, CIIOCOOCTBYET palllOHAIbHOMY HCIOJIb30BaHUIO
pecypcoB, pa3BUBAeT KOHKYPEHIIMIO, peajn3yeT HOBbIE Ujeu, 00ecleunBaeT pocT HAllMOHAIBLHOTO
OorarcTBa U 06J1aroCOCTOSIHUS HAIUH.

Pa3BuTe Manoro u cpenHero MpeaIpUHUMATENBCTBA SIBISETCSI OCHOBHOM IPEANOCHUIKON
pa3ButTHs 3KOHOMUKH [1]. B pa3BuThiX crpaHax Manblii U cpenHuil 6usnec cocrasiser 90% Bcex
npeanpusatiii. OH obecrieunBaer okono 70% 3aHsATOro HaceneHus pabounmu Mecramu. Ho B
YCIOBHUSIX IIOCTOSIHHO MEHSIOIIEHCS MaKpO3KOHOMHMYECKOW Cpelbl YKpaWHbl, CTPYKTypa H
JMHAMUKa Pa3BUTHUS MpEeNNPUHUMATEIbCTBA TPEOYIOT NalbHEHIINX HCCIIEAOBAaHUH, ONpeneneHus
po0JIeM U UX YperyaupoBaHusl.

Marepuanbl U MeToAbl HccjenoBanuii. llenp gaHHOW paboOTBI — aHANIM3 COCTOSHUS
MpeNNpPUHUMATENbCTBA, €ro CTPYKTYphl, JIWHAMHUKH, MpoOJeM U TMEpPCHeKTUB pPa3BUTHUS.
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Omnpenenenue W peuieHHE MPOOJIEM TPEAyCMAaTPUBAET OOBEKTHBHYIO OLIGHKY COCTOSHHS
MPEANPUHUMATENIBCTBA B YKpPAUHE C YYETOM CIOKUBIIUXCS yciaoBUi. MccnenoBaHusi MpoBeIEHBI
Ha OCHOBAaHUM CTATUCTHUYECKUX OTYETOB ['O0CynapCTBEHHON Cily>)KObl CTaTUCTUKU YKpauHbl, 110
pesyibTaTam npoBenéHHoro uccaegopanus «Doing Business-2018y.

PesyabTaTsl n 00cyxneHne. DKOHOMUYECKAs: HAyKa pacCMaTpUBAET MPEANPUHUMATEIILCTBO
B pa3HbIX acmekrax. Kak 5skoHOMHYecKas KaTeropus, MpeArnpuHUMATEIbCTBO OTOOpaxaer
B3aMMOOTHOIICHUSI MEXIY CyObeKTaMu B cdepax MPOU3BOJICTBA, paclpenesieHus: Ojaar M YCIyT.
Kak Tunm 3KOHOMHYECKOrO0 MBIIUIEHUS 3TO WHULMATHUBHAS, CAMOCTOSTEJIbHAas, WHHOBALIMOHHAS,
AesaTenbHOCTh. Kak MeTol X03sHCTBOBaHUSI OHO NPEACTABISET Haubojee panuoHaIbHOE, MOITHOE,
3¢ (heKkTUBHOE UCTIOIB30BaHUE (PAKTOPOB MPOU3BOICTBA U pPeaTn3aluu UICH.

Oco3HaHue 3HAYCHMUS, poiu, (dakTopoB MOTHUBALIMOHHOTO MeXaHu3Ma
NpearpuHUMaTeIbCcTBa cocTosioch B KoHIe XIX nHawane XX Beka. Teoperndeckuil u
MPAKTUYECKUI aCHEeKThl €ro pa3BUTHs PACCMATPUBAIM B CBOUX pabOTax HU3BECTHBIC YUYCHBIC
skoHomuctel: I1.Jlpykep, P.Kantunbiton, A.Cmut, XK.b.Ceil, b. Anekcannposa, 3.Bapnanuii, U.
I'epunkoBa, C. Mouepusiii, JI. Cumkus, O. Kanry6a.

[IpennpuHUMATENsCTBO 3TO OpraHu3anus cobctBeHHoro mpenmpustus. llo pasmepam -
KOJIMYECTBO IMEPCOHANa, MacmTalObl AEATENbHOCTH, BBIACISAIOT Majoe, cpeaHee, OOJbIIoe
MpeANPUHUMATENIBCTBO.

HcxonupiM 1 HamboJee MHOTOYHMCICHHBIM CTPYKTYPHBIM 3JIEMEHTOM 3KOHOMMKH YUYEHBIE
CUUTAIOT MaJIoe MPEANPUHUMATENIBCTBO, KOTOPOE BBINOIHSAET CTPYKTYPOOOpa3yIollyld poiib B
(GOpPMUPOBAaHMHM H PAa3BUTHH D3KOHOMHUKM PBIHOYHOTO TUNA. Manblii OW3HEC B CTpaHax
EBporeiickoro coro3za npencrasien 6onee 20 MIIH. NPEANPUATHI, HA KOTOpble mpuxoautcs 57%
obmero obopora, 53% mobaBouHON cTomMocTH u OoKkoyio 70% 3aHAThIX [2]. [ToaTomMy pa3BuTHE
MaJioro U CpeJHero Ou3Heca SBISETCS MPUOPUTETOM B Pa3BUTHUU SKOHOMUKU Y KPaUHBbI.

OddekTuBHOE pa3BUTHE MAJIOTO W CPEAHETO MPEANPUHUMATEIHCTBA CIIOCOOHO 00ECTICUUTh
3¢ (HEeKTUBHYIO 3aHITOCTh, OBICTPO pearupysi Ha U3MEHEHUE PHIHOYHOW CUTYaIlUH, HACBITUTh PHIHOK
TOBapaMU M YCIyIaMH, B COOTBETCTBUM MEHSIOLIEMYCSl CIIPOCY, CIIOCOOCTBOBATh Pa3BUTHUIO
KOHKYPEHLUH, MHHUMHU3UPOBATH M3JEPKKM MPOU3BOJACTBA M  peaNu3alMyd  MNPOAYKIIHH,
CIOCOOCTBOBATh BBIYCKY HAYKOEMKOM MPOAYKIMU W pealu3allid MHHOBAIUM, cOaJaHCHUpPOBATh
CHPOC U MPEUIOKEHHE B YCIOBHUIX KPU3UCHBIX CUTYAIUH, CTOCOOCTBOBATH JOCTHXKEHHUIO JTHYHOTO
ycnexa, popMUPOBaTh UHTEIJIEKTYaIbHYIO 3JIUTY HAIlUK — CpeIHUM Kiacc [6].

OTu (YHKIIMOHATBHBIE OCOOCHHOCTH MAJOr0 U CPEJHEro MpeANpUHUMATENhCTBA HUTPAIOT
KJIIOYEBYIO POJIb B OKOHOMHKE YKpauHbl M €€ PErvuOHOB, PAa3BUBAIOLIUX PBIHOUHYIO CUCTEMY
X035IIICTBOBaHUS, OCOOEHHO B HBIHEIIHUX YCIOBUAX. YKpauHa BiajgeeT 5% MUPOBBIX PECYpPCOB MPHU
1% wnacenenus. Ho B pe3ynbrare BHYTPEHHHUX NOJUTHUYECKMX HM3MEHEHMH, aHHekcuu KpbiMma,
BOCHHBIX JeicTBUil Ha J[oHOacce SKOHOMHYECKOE pa3BUTHE CTpaHbl HecTaOuiIbHO. PaspyiieHs
MHOT'OJIETHUE MEXTOCYAapCTBEHHBIE U MEKPETHOHAIbHBIE YKOHOMUYECKHE CBS3HU, TPAHCTIOPTHBIC U
JIOTUCTUYECKHE MAapIIPYThl MEPEBO30K, OOBEMBbI BHYTPEHHETO W BHEIIHETO WHBECTUPOBAHUSA,
CTPYKTYpa ¥ TMHAMHUKA BHEIITHEH TOPTOBIIH.

Pa3Butre masioro u cpeaHero mNpearpUHUMATEIbCTBA B YKpAaWHE BBICTYNAET KIHOYEBBIM
AJIEMEHTOM CTaOWIM3alUK U Pa3BUTHUSI SKOHOMUKH B LI€JIOM M PETHOHOB B YaCTHOCTHU. Y BEIMUEHUE
gucla M TOBBIIEHHE JPPEKTUBHOCTH JCATENBHOCTH MAlbIX M CPEIHUX MPEINpHITHA,
YBEJIMYMBAET KOJIMYECTBO 3aHATHIX W HAEMHBIX PaOOTHHKOB, YBEITMYMBAET OOBEMBI pealln3alvu
MPOJYKIIMH U, TEM CAMBIM, YIIy4Illasi OJIar0COCTOSHUE JIIOICH.
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[Tokazarenu CTPYKTYpPHON CTAaTHCTUKH CYOBEKTOB XO3SMCTBOBAHUS, TIOKA3bIBAET OTCYTCTBHE
OJIaronpusTHOW JWHAMUKM B HMX pa3Butuu (Tadm.1). B 2017 rogy B 3KOHOMHKE YKpauHbI
¢ynkunonuposaio 1805,0 Tuc. XO3AHUCTBYIOUIMX CYOBEKTOB, M3 KOTOpHIX 18,8% cocraBmsiau
npeanpusTusa. X koaudecTBO yMeHbIUIOCh Ha 6,4% u Ha Havamo 2018 roma cocraBmio - 338,3
tuc. Enuaun. VYnaenesbelid Bec Oonbiiux mnpeanpustuil ymensmmics no 0,02%. KomudectBo
CyOBEKTOB OOJIBIIIOTO OM3HECA COKpATUIIOCh ¢ 497 o 399 enuHwil.

Pa3BuTHe cpeaHero npeAanpuHUMATENIbCTBA UMEET HEOIaronpuaTHbIE TEHAEHIMH: Ha 6,1%
MIPOU30LUIO YMEHbBIICHUE KOJIUYECTBA CPEIHUX MPEANPUATUH, YMEHBIIWJICS UX YACNbHBIN BeC U
3¢ (HEeKTHBHOCTH ACSITEITHLHOCTH.

Tabauua 1

OcHoOBHbIE MOKA3aTeJIH /1eSITeIbHOCTH CY0beKTOB NMPeNPUHIMATEIHLCTBA B YKPauHe.

CyOBeKThl X039HCTBOBAHUS

B TOM uucite, %

Tombl IPEIITPUITUS ¢buznyecKkue Juia - NpeArnpuHUMaTeNn
BCETO,
CpEIHETO Majoro
OonbiIMe | CpeqHUE | Malble IpEIIPUHH- peAnpUHHU-
MaTeIbCTBA MaTeIbCTBA

KomnnuectBo cyObekToB, (THIC. e1.*)

2014 1932* 0,03 0,82 16,8 0,04 82,3
2015 1974* 0,02 0,77 16,6 0,02 82,6
2016 1866* 0,02 0,80 15,6 0,02 83,6
2017 1805* 0,02 0,83 17,9 0,02 81,2

KonuuecTBO 3aHATHIX paOOTHHUKOB, (THIC.4ET. ™ )

2014 8797* 21,8 30,7 19,2 0,79 27,6
2015 8180* 20,9 31,8 19,3 0,34 21,7
2016 8108* 19,6 32,3 19,6 0,33 28,1
2017 8141* 19,2 31,9 20,4 0,38 28,2

O0BEM peanmn30BaHHONW MPOAYKIHH, (MIPA.TPH.*)

2014 4460* 39,1 38,6 15,8 0,29 6,2
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2015 5557* 37,0 39,0 16,9 0,28 6,9
2016 6727* 35,6 39,7 17,5 0,22 7,1
2017 8312* 35,2 39,7 17,8 0,22 7,0

du3nyecKue JMla — NPEIIPUHUMATEIH, KaK CyOBEKThI CPEAHETO MPEANPUHUMATEIIHCTBA
cocrasisui 0,02%. VX konudecTBo 1o cocTosHMI0 Ha Hayano 2018 cokparuiiocs B 2,2 pa3a ¢ 712
1o 317 equHuil,

Pa3BuTtHe CyOBEKTOB Malloro MpeAlpUHUMATEIhCTBA HE HWMENO YCTOWYHMBBIX TEHACHIIUU.
YMeHbIlIeHHe KOJu4ecTBa Maibix npennpusartuid B 2017 rogy CMEHWIOCH YBEJIMYEHUEM, HO
BenuuuHbl 2013 roma He AOCTUIIIO. YIENbHBIM BEC MajbIX MPEANPHATHH B OOIIEM KOJIHYECTBE
XO3SIUCTBYIONINX CyOBEKTOB Bo3poc ¢ 16,8% mo 17,9% B 2017 rogy. Ha 85,1 - 86,1% wmamnsie
NPEANPUITHS OB MPEICTABICHUN MHKPO MPEINPHUATHIMH, KOJIMYECTBO KOTOPBIX, HECMOTPS Ha
WX TUTACTUYHOCTh M TPUCTOCOOJAEMOCTh K MEHSIOIIUMCS 3KOHOMHUYECKHM YCIIOBHSIM, TOXE
YMEHBIINIOCh.

B o0miemM koiudecTBe XO3SHMCTBYIOIIMX CYOBEKTOB CaMbIM OOJBIIMM OBUT YICIHHBIA BEC
bu3nyecKux Il - MpeAnpuHUMAaTenel, npeacrapistomux chepy manoro 6usneca, — 81,2-83,6%.

KonugecTtBo Qu3ndeckux IUI[ — MPEANPUHUMATEICH, KOTOPhIE B 3KOHOMHKE YKpawHbI
3aHUMAJIUCh TPEANPUHUMATENIbCKON AesTeNbHOCThIo, ¢ 2014 roma cokparwioch Ha 7,9% u Ha
Havano 2018 roma cocraBuno 1,47 muH. B Manom npennpunumarensctBe oHU Ha 99,5 % Obutn
MPEJICTAaBICHBl CYObEKTaMH  MUKPONPEANPUHUMATENIBCTBA, KOJIUYECTBO  KOTOPBIX  TaKke
YMEHBIIUIIOCH.

JleiicTBre BHYTPEHHHUX M BHEMIHUX (DAKTOPOB CHCTEMHO BIUSJIO Ha DKOHOMHYECKYIO
aKTUBHOCTh M JIMHAMUKY pPa3BUTHS TPEANPUHUMATEIHCTBA, YTO JIEMOHCTPUPYET OTCYTCTBHUE
MOJIOKUTEIHHBIX U3MEHEHUHN B SKOHOMHUKE Y KpauHBI.

Masoe W cpeaHee NPEANPUHUMATEIHECTBO BBHIMONHACT BaXKHYIO CONMAIBHYIO (YHKIHIO,
co3ziaBasi pabouue MecTa, B 3HAUUTENBHON CTENEHHM peliaeT MpoOsieMy 3aHATOCTH U (GOpPMHPYET
cpenHuii kiacc. B pa3BUTBIX cTpaHax Ha Mablii Ou3Hec mpuxoautcs 6onee 50% 3aHATBIX U OKOJIO
70-80 % BHOBB CO3/1aHHBIX pPabOYMX MECT, YTO B YCJOBUSAX HECTAOMIBHON SKOHOMMKH Y KpauHbI
OYEHb aKTyaJIbHO.

[To coctosuuto Ha Havano 2018 roma cyObeKTHI XO35IICTBOBAHUS 00ECTIEUIIIN 3aHATOCTh 8,14
miH.yenoBek. C 2014 roga koiMuecTBO 3aHATHIX yMeHbIIWiIoch Ha 17,5%, B ToM uucine Ha
Oonbiux npeanpusTusax Ha 7,8%. B 2014 rony Oosblive npeanpusaTHs odecriednBaivi paboToi
21,8 % TpynocnocoOHOro HaceleHHs, CyOBEKThl CpeIHero mnpeanpuHuMarensctBa — 31,5% a
Mmasoro — 46,8%. Ha naugano 2018 roga Ha mpeanpusaTusx Oonpmioro 6usHeca padoramo 19,2%,
cpennero 6uszHeca — 32,3%, a manoro 6uszneca— 48,8% TpyaocnocoOHoro HaceneHus [4].

[Tpu cokpameHnn paboYnx MECT Ha OONBIINX MPEANPHITHSIX, CYOEKTHI MAJIOTO M CPEIHETO
NpeINpPUHIMATENbCTBA COXPAHSIIOT M CO3Aal0T HOBbIE paboune mecta. Masblii M cpeHuil Ou3Hec
BBICTYIIAeT CTAOMIM3UPYIOIUM (AaKTOpPOM Ha pUHKE pabodeil cuiipl, moriouias U30bITOK padoueit
CHJIBI IPU COKpAIEHUH 00BN PeIIpUsTHIA.

B nenom a1 X03sSHCTBYIOIUX CYOBEKTOB, TJIaBHBIN MTOKa3aTeinb 3(pPEeKTUBHOCTH UX pabOTHI -
00bEeM peaTM30BaHHOW MPOAYKIMM, UMEN YCTOHYMBYIO IOJIOKUTENIBbHYIO TUHAMUKY. B obmiem
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oobeme B 2014 roay ynenbHbIH Bec 00mbIIMX npeanpusatuii coctapisi 39,1%, cyObeKToB cpeTHero
npeanpunumarenserBa — 38,9 %, manoro npennpunuMarensctsa -22,0 %. Ilo pesynsratam 2017
rofa yAeJbHBIH BeC OONBIIMX NPEANpUSATHHA yMeHblmics a0 35,2 %, ans cpeqHero u Majoro
Ou3Heca yBeIUYWICS COOTBETCTBEHHO 110 39,9 m 24,8 %. CnenoBarenbHO, CyOBEKTHI OOJIBIIOTO
NpeaNpUHIMATENbCTBA 0o0Jiee YYBCTBUTEIbHBI K HW3MEHEHMIO U BO3JCHCTBUIO  (aKTOPOB
BHYTPEHHEH U BHEIIHEHN CPEbl.

I'mo6ansHoe uccnenoBanne «Doing Businessy, myOnukyemoe BcemupHbIM OaHKOM, OCBEIIaeT
PEUTHHT CTpaH MUpA MO YCIOBHSIM JUIsl BeJleHHUs Ou3Heca. YKpauHa [0 pe3ybTaTaM IpOBEIEHHOI0
uccnenoBanus «Doing Business-2018» 3anstma 76 mecto, torga kak B 2014 roxy Obuta Ha 112
mecre. [1o «1omyueHuo pa3perieHuss Ha CTPOUTEIbCTBOY» CYIIECTBEHHO YJIYUIIEHbI IO3ULIUU JJaKe
1o cpaBHeHu1o ¢ 2017 rogom - 35 mecto (0b110 140), «Hamoroobnoxenue» — 43 mecro (0bu10 84),
oJHaKo 1o kpurepHio «Hauano 6u3Heca» ynydiieHue No3uuui He npousouwio [3].

OcHOBHBIE TIPOOJIEMBI B Pa3BUTHH TPEANPHHUMATENBCTBA: AePUINT (HUHAHCOBBIX
pecypcoB, HECTAOMJIBHOCTh SKOHOMUKH YKpauHbl, HU3Kasi KOHKYPEHLIUS Ha BHYTPEHHEM pBIHKE,
HU3Kas MOKyHaTelbHas CIOCOOHOCTh, MOHOINOIM3AIMs OHM3HECa, HECOBEPILEHCTBO JEHCTBYIOLIEH
HQJIOTOBOM CHUCTEMBbI, BBICOKMH YPOBEHb KOPPYILHMM, OTCYTCTBHUE OIbITa BeJIEHHUs Ou3Heca
CyObeKTaMH  MUKpOIpEAIpUHUMATENbCTBa.  OTCYTCTBME  UYETKOTO  alropuTMa  Ipolecca
perucrpanuy, OOJbIIOE  KOJIMYECTBO  JOKYMEHTOB, TpeOyIOIIMX  4YacTbIX BHU3UTOB B
COOTBETCTBYIOLIME OPTraHU3allMM M OIUIATHl UX YCIYT, CO3JAaeT CIOXHOCTH TpU O(OPMIICHUH
npeanpusatus. Octpoil mpoOneMoil MpeanpuHUMATEIbCTBA YKpPauHbl SIBISETCS HECTaOMJIBHOCTh
3akoHOJaTeNbHOM 0aspl. IlocTossHHOE W3MEHEHHWE TPaBWII HKOHOMHYECKOW JIEATEIIbHOCTH
MIOCTOSIHHO BBIHYX/Ia€T NMpEeANPUHUMATENCH caMOCTOSTENbHO OTCIIEKUBATh U3MEHEHMSI B pEIaKLIUU
3aKkOoHOB. OTpuUIATEeNbHOE BIUSHUE HAa Mayblii OM3HEC MMEET BBICOKMHM ypOBEHb JEHCTBYIOILHX
HaJIOTOBBIX CTAaBOK, TOI'/1a KaK IepedeHsb JbroT 1t MII orpanuyen.

CdopmupoBaHHBI KOMIUIEKC MPOOJIEM B Pa3BUTHUU MPEAIPUHUMATENIHCTBA MOXET OBITh
yperyJaupoBaH IMyTeM YHU(UKAIMH 3aKOHOJATEIbHOM M HOPMAaTUBHOW 0a3bl, peopMHUpOBaHUS
HaJIOrOBOTO  aIMUHUCTPUPOBAHMS, (OPMUPOBAHHA M PaCIIMPEHHUs] BHYTPEHHETO CIpoca.
ITpobnemsl ¢ BeneHueM Ou3Heca cyObeKTaMM MUKPOIIPEAIPUHUMATENBCTBA MOXKHO YPETyIHpOBaTh
OpraHM3alyel Ha TOoCyJapCTBEHHOM YpPOBHE COOTBETCTBYIOLIETO OOpa3oBaHMs, YJIy4ILIEHUEM
yCJIOBUH BesieHus Ou3Heca, yIpoIeHneM HaJoroBOro aAMMHUCTPUPOBAHMS U TIPABOBOM 3aIUTOM.

Ha rocynapcTBEeHHOM U pETrMOHAJLHOM YPOBHE [OJDKHA MPEJOCTaBIATHCS MOMOUIL B
OIIEPATUBHOM PEIIEHUH BOIPOCOB aIMUHHUCTPUPOBAHUS U HAJIOT000JI0XKEHNUS, CO3aHNE PABHBIX U
CIPaBEIMBBIX BO3MOKHOCTEH MCIOJIB30BaHUSI PECYPCOB; SKOHOMUYECKAs MOJAIEPKKa; HAJTOTOBBIN
KPEOUT  «IIEPCIEKTUBHBIM» U «CPEIHENEPCIEKTUBHBIM»  NPEINPUATHAM;  MOAIEPKKOU
OCBOOOKIEHHEM OT YIUIaThl HAJIOTOB HOBBIX Mpou3BoJcTB. Iloatomy B ctpanax EC cucremnas
MOJUTHKA MOJIEP)KKH MaJIOT0 W CPEJHEro NpeArpHHUMATENbCTBA, C LENbI0 cOalaHCUPOBAHUS
MHTEPECOB rocynapcTBa U OM3HECa, OPUEHTUPOBAHA HA TPHUAly «UeloBeK — (hupma — OOIIECTBO»
[5].

BoiBoabl.  Ilokazatenu  CTaTUCTUKU ~ CyOBEKTOB  XO3SAHCTBOBaHHMS B YKpauHe
CBHUJIETEJILCTBYIOT 00 OTCYTCTBUHM HEOOXOJUMBIX CTPYKTYPHBIX HM3MEHEHUH M COKpallleHHs
KOJMYECTBA CYOBEKTOB NpPEINPUHUMATENbCTBA, UYTO CBHUJETENBCTBYET 00 OTCYTCTBUU
MOJIOKUTETBHBIX PE3YJIbTATOB Pe(POPMUPOBAHUST SIKOHOMUKH Y KPAUHBI.

CokpallieHne KoOJM4ecTBa CyOBEKTOB OOJIBLIOTO M CpeaHero Ou3Heca, OOyCIaBIMBAEeT
COKpallleHHe pabo4YMx MeECT, OJHAKO OOBEMBbl pEeaJM30BAaHHON MPOAYKIHMH YBEIHMYHUBAIOTCS.
CoxkpallieHrue KoIu4yecTBa (PU3NYECKUX JIUI] — MpearpuHIMaTeseil He 0Ka3blBajJo OTPULIATEIBHOIO
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BIUSHUS Ha 3aHATOCTh U JEMOHCTPUPOBAJIO TEHICHIMM YBEIMYEHUS OOBEMOB pEAIN30BAHHOMN
MpoayKIMKU. Maiblif OM3HEC B IKOHOMHUKE YKpauHbl OKa3blBa€T CTaOMIM3UpYIOlIee AeicTBHE Ha
PBIHOK paboyeil cuiibl, OBICTPO pearupyeT Ha U3MEHEHHE PHIHOYHOW CUTYallMH, HACHIIIAs PBIHOK
TOBapaMU U yCIIyTamH.
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Xiilaso
Rudik Nataliya
Xerson Dovlat Agrar Universiteti

Ukraynada sahibkarhgin inkisafi vaziyyati va problemlari

Mogalads Ukraynada sahibkarliq vaziyyati aragdirilir vo iqtisadiyyatin vaziyyatina tasir edan
ki¢ik vo orta sahibkarligin inkisaf tendensiyalart miiayyan edilir. Sahibkarliq subyektlarinin struktur
statistikasinin tohlili boyiik, orta vo kicik biznes subyektlorinin sayimnda davamli asagi istigamotli
tendensiya oldugunu gostorir. Kigik vo orta miiassisalorin inkisafi maliyys resurslarinin olmamasi,
vergi sisteminin geyri-kafiliyi vo korrupsiyanin yiiksok soviyyados olmasi ilo mohdudigigéstarilir.
Moveud problemlori hall etmok ganunvericilik vo normativ bazaya riyaystolunmasi, vergi vo kredit
sistemi, hokumot dostoyi, daxili tolobatin formalagmasi vo genislondirilmasi yoluilo miimkiindiir.
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Summary
Rudik Natalia
SHEI “Kherson State Agricultural University”

State and problems of entrepreneurship development in Ukraine

The research focuses on the state of entrepreneurship in Ukraine and the development trends
of small and medium-sized businesses, indicating the absence of positive changes in the field of
entrepreneurship. Analysis of structural statistics of business entities indicates a steady downward
trend in the number of subjects of large, medium and small businesses.

The paper indicates that development of small and medium enterprises is limited by lack of
financial resources, imperfection of tax system, and a high level of corruption. Resolving existing
problems is possible by improving legislation and regulatory framework, tax and credit systems;
government support, formation and expansion of domestic demand.

Redaksiyaya gobul olma tarixi - 30.05.2019
Capa gobul olunma tarixi - 27.06.2019
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