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Riyaziyyat va mexanika

UoT 51

A.D.Zamanov', 9.B.Mammadov?, I.N.Ismayilov’
Azarbaycan Dévlat Pedaqoji Universiteti'?
Baki Déviat Universiteti?
a_zamanov@mail.ru

RIYAZIYYAT VO TOBiOTSUNASLIGIN QARSILIQLI 9LAQOSININ
OSAS KONTURLARI MONTIQI-QNOSEOLOJI
TODQIQATLARDA

Acar sozlar: Elm, riyaziyyat, fizika, sinergetika, kimya, Semiramida, saros,
kvazar, pulsar, Tusi, Burbaki, Kepler, Kopernik, Cebisev

Moagalads riyaziyyat vo tobistsiinasligin qarsiliglt slagesini formalasdiran va bu
alagonin konkret obrazlarini yaradan asas cahatlar montigi-qnoseoloji baximdan tadqiq
edilmisdir. Homg¢inin riyaziyyatin insan hoyati {igiin idraki ohamiyyoti gosterilmis,
tohsilin buttin pillalorinds va saviyyslorinds riyaziyyatin todrisinin keyfiyyatinin
yuksaldilmasinin vacibliyi 6ns ¢okilmisdir.

A.Jl.3amanos, A.b.Mammaoos, U.H.Hcmaiivinos

OCHOBHBIE KOHTYPBI B3AUMO/IEVICTBUSI MATEMATHKH U
ECTECTBO3HAHUA B JIOTHKO-T'HOCEOJIOI'MYECKUX
HUCCIEJOBAHUAX

Knwouesvie cnoea: nayka, mamemamuxa, @QuU3UKa, CUHepeemuxa, Xumus,
Cemupamuoa, capoc, keazap, nyavcap, Tycu, Bypoaku, Kennep, Konepruk, Yebviuies

B crathe mccnenoBaHbl OCHOBHBIE 0COOEHHOCTH, (DOPMHPYIOIIHE B3aHMMOCBSI3b
MEXy MaTEeMAaTUKON M €CTECTBO3HAHMEM M CO3JIAIONINE KOHKPETHBIC 0Opa3bl 3TOTO
OTHOIIIGHUS. B  JIOTUKO-THOCEOJIOTMYECKOM  acmekTe.  bBbulo  TOJYepKHYTO
MO3HABATENIbHOE 3HAYCHHWE MATEMAaTHKH Uil JKU3HH YEIOBEKa, TAaKKE BaXKHOCTH
MOBBIIIICHUS Ka4yeCcTBa MPEMOJaBaHUs MaTeMaTHKH BO BCEX CTYIEHSIX U YPOBHAX
o0Opa3oBaHwsl.



A.D.Zamanov, O.B.Mammadov, f.N.fsmayzlov

A.D.Zamanov, A.B.Mammadov, |.N.Ismayilov

THE MAIN CONTOURS OF THE INTERACTION OF MATHEMATICS
AND NATURAL SCIENCE IN LOGICAL AND EPISTEMOLOGICAL
RESEARCHES

Keywords: science, mathematics, physics, synergetics, chemistry, Semiramida,
saros, quasar, pulsar, Tusi, Bourbaki, Kepler, Copernicus, Chebyshev
In this article researched the main features that form the relationship between
mathematics and natural sciencies and create specific images of this relationship in the
logical and epistemological aspect. The cognitive importance of mathematics for
human life was emphasized, also the importance of improving the quality of teaching
mathematics at all stages and levels of education.

Diinyanin dork edilmasi prosesi 6zinln on yiksok va tomarkizlosmis
ifadasini elmdo tapir. Elm insan faaliyyatinin tarixon gorarlagmis, diinyanin
dork olunmasina, onun praktiki doyisdirilmasine yonaldilmis formasidir. Elmin
saciyyavi cohotlorindan biri onun predmet vo hadisalori hissi-oyani obrazla
deyil, elmi abstraksiyalarla oks etdirmasidir.

Hazirda elmin panoramasinda tobist, comiyyat va insan ruhunun muixtalif
calarlarmi, bu fenomenlorin ganun saviyyasine yiksalon olage va
minasibatlarini elmlorin diferensiasiyasi vo inteqrasiyasi dalgalarinda 6yranon
15000-0 yaxin miixtalif bilik sahasi foaliyyst gOstormokdadir. Mduasir
comiyyatin monavi hoyat torzinds kristallasmis belo bilik sahalorindon biri do
riyaziyyatdir. Tarixin dorinliklorindo yaranib, osrlori arxada qoyaraq
zomanamizadok goalib catan vo 6z monavi dayarlorini giindon-giine artiraraq
nozari tofokkilrds xiisusi status qazanan riyaziyyatin miiasir comiyyat vo sosial
hoyat Gcln praktiki shomiyyatini doyarlondirmak oldugca ¢atindir.

Riyaziyyat agil vo zoka elmidir. Bu elm o monada agil elmidir ki, onun
biitlin anlayis vo metodlari, ganun vo kateqoriyalar1 6z baslangicin1 insan
praktikasindan, bagsari foaliyyatin goxasrlik tacrubasindon goturarok real proses
vo hadisolori yuksok doracado abstrakt riyazi kamiyyatlor vo terminlords oks
etdirir [8,5.3-4]. Tosadiifi deyildir ki, riyaziyyatin metod vo gqanunlart
(teoremloari, lemmalar1 va S.) son naticads insan tofokkirinin asasini tagkil edon
Vo insan tacriibasinin kvintensesiyasi rolunda ¢ixis edon formal vo dialektik
montiq Uzoarindo aparilan omoliyyatlara mincoar edilir [1,5.9-16]. Riyaziyyatin
boylk dstunluklarindon biri do onun yalmiz 6zinl tomsil etmayib, digar
elmlorin do mahiyyatino nifuz etmasindan, onlari riyazilosdirarak bir név 6z
“batnlarindsa”riyazi metod vo isullart dasimasindadir. Bu kontekstdo muasir
elmi idrakin inkisaf dialektikasini saciyyalondiran an mihim proseslordan biri
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tobiatsiinasliq vo sosial elmlorin bir ¢ox sahalorinin  “riyazilogmasidir”.
Riyazilosmo dedikds, Umumi halda riyazi metodlarin digor bilik sahalorine
nifuz etmosi, riyaziyyatin basqa elmlor ilo qarsiligh tosiri basa disiilir. Bu
prosesin tasiri ilo biliyin tobistsiinashq, texniki, iqtisadi vo sosial saholora
totbigi getdikco daha ¢ox riyazilosir. Riyaziyyat yarandigi giindon basariyyatin
monavi hayatinda boyiik yaradici qiivve olmus va bu giin do belo quvvs olaraq
galmaqdadir. Tarixon bOylk zoka sahiblori riyaziyyatin mohz bu azomatli
quvvasini dork etdiklorindon onun metodlarinin giiciinii homiso yUksok
giymatlondirmis, riyaziyyatgilarin bitiin cohd vo tasobbislorini comiyyatin
sosial problemloarinin rasional hallina dogru istigamatlondirmoays ¢alismislar

Bu gilin tobistsiinasligin miixtalif sahslorine riyaziyyatin niifuz etmasi
tokzibolunmaz faktdir. Bununla bels, riyaziyyatin tobii-elmi todgigatlara colb
edilmasi, he¢ do homiso Solis bas vermadiyi kimi, bu coalbetmodon alinan
naticalor do har vaxt hadisslorin real gedisatinin doqiq tesvirini yaratmuir.
Hadisanin bioloji, yaxud geoloji tobiotli olmasindan asili olmayaraq onun riyazi
tosvirinin daim dagiglosmaya Vo tokmillosmays ehtiyaci olmusdur. Riyazi
idrakda yaranan bu vaziyyat iss tosadiifi olmayib, bels bir soboblo baglanmisdir
ki, elmi idrak sahasindo bas veran har yeni kosf tobistin vo onun ayri-ayri
proseslorinin ganunauygunluglarinin dorkinds yalniz araliq bir marhals, yeni bir
pilladir.

Elmi idrak prosesinds yaranan bu situasiyada subyekt qarsisina belo bir
sual goyur: bu halda nozariyyanin riyazi cohatdon formalasdirilmasinin
akseoloji dayari na ola bilar? Cavab bels saslonir: bu fayda, har seydon avval,
ondadir ki, nozariyyanin formalasdirilmasi onun asas middosalarindan mantiqi
yolla goxsayli naticalor gixarmaga osas verir. Dogrudur, nazariyyonin baslica
sortlorini yoxlamaga homiso real imkan olmasa da, elmi miisahidslor yaxud
rasional toskil olunmus eksperimentlor nozoariyyadon ¢ixarilan noticolori
yoxlamaga imkan yaradir. Bu naticalorin tacriibi yoxlanilmasi iso tadgiqatgiya
nozoariyyanin baglangic sartlorinin haqiqilik daracasi hagqinda muoyyan fikir
yuriitmaya va bu sonuncu iss ona hadisalarin goalacok halin1 gabaqgéranliklo
sOylomays asas verir. Bu baximdan elm tarixindo bag vermis maraqli bir fakti
xatirlatmaq yerino diisor: XIX asrin avvollorinds fransiz alimi Augustin-Jean
Fresnel (1788-1827) isigin difraksiyasini onun dalga tobioti ilo izah etmayi
toklif etdikdo Paris ElImlor Akademiyasinin ndvbati iclasinda digor bir fransiz
riyaziyyatgisi, fiziki Frangois Arago (1786-1853) isigin dalga nazoariyyasinin
naticalarindon biri hagqinda moalumat verir. Malum olur ki, xiisusi qoyulmus
tocriiba Aragonun naticalarini tasdiglayirdi. Belalikla, avvallor fizikada kimsaya
moalum olmayan bir tobiot hadisasi riyazi cohatdon hesablanmisdi. Hazirda elma
molum olan belo hadisolorin say1 yiizlorlodir. Butln bunlar gostarir ki, agor
tobii-elmi nazoariyyanin riyazi formalasdirilmasi tocriibo ilo, miisahidalor ilo,
gercokliklo uzlagmayan noticaloro gotirib ¢ixarirsa, bu halda onun
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sistemlagdirilmasi faydali ola bilmaz.

Riyaziyyatin insan hoayati ti¢iin idraki ohamiyyati 6l¢liyagalmoz daracada
béyukdur. Bu shamiyyat 0zuniin on qabariq ifadssini riyaziyyati bir elm kimi
0z “qmindan” ¢ixararaq fizikaya totbiq etmis vo bununla da noazori fikir
tarixindo tobiost elmlorinin riyazilogdirilmoasi prosesinae baslangic vermis dahi
fizik vo boOylk mitofokkir Qalileo Qalileyin (1564-1624) dilindo bels
saslondirilmigdir: “Falsafo hami va har kas ii¢iin agiq olan méhtagam bir kitabda
yazilmisdir, burada séhbat tobistdon gedir, bu kitabin yazildig: dili vo isaralori
onu ancaq basa diigo bilon insanlar oxuya bilor. Bu kitab riyaziyyat dilinds
yazilmisdir, onun isaralari iSs riyazi diisturlardir” [15, s.301-340].

Elmin va texnikanin tarixi inkisafi Qalileyin bu miidrik sozlarinin hagi-
qiliyini inandiriciligla tasdiglomisdir. Dogrudan da miiasir dévrds fizika, kimya
va texniki elmlarin nailiyyatlorinin bir hissasi idrak obyektlarinin keyfiyyat
toraflori ilo bagl olsa da, digar hissasi kemiyyat ganunauygunluqglarinin digqgatli
axtariglari ilo, daha dogrusu riyaziyyat ilo baghdir.

Bu mogalods baslica moqsad riyaziyyat ilo tobistsiinasligi bir araya
gotiron, onlarin qarsilighh olagesini formalasdiran vo bu olagonin konkret
obrazlarini yaradan asas cohatlori agiglamaqdir. Bu moagsads aparan yol iss
lablidon riyaziyyatin predmetindon kecdiyi Uglin bu predmets qisaca da olsa
nozor salmagi moagsadouygun hesab edirik [4, 5.29-44].

Riyaziyyat muasir comiyyatin maddi vo monovi hoyatinda miihiim yer
tutan mikommoal bilik sahssidir. Yaxst malumdur Ki, hor birimizin usaqliq
illarindo  Umumtahsil sistemnin torkib hissasi kimi monimsadiyimiz riyazi
biliklor sonraki faaliyystimizin ixtiyari novinds bizim Gcun zoruri amilos
cevrilir. Dogrudan da bir anliga tosovvur edok ki, har birimiz elementar riyazi
blikdon mahrum olmusug, gorason bu halda ns bas verardi: Riyazi hesablamalar
bizi hor addimda miisayat etdiyindon hadisanin bu clir coroyan etmasi sosial
hoyatda sl ictimai folakot yaradardi. Digor torofdon riyazi hesablamalardan
istifado etmodan fiziki, kimyavi, texniki, iqtisadi qanunauygunluglar1 an sado
formada belo formulo etmok mimkiinsiiz olardi. Bu kontekstdo riyaziyyat
muasir elmlorin sanki dilino ¢evrilmisdir. Tobist hadisalorinin vo texniki
proseslorin yalnmiz keyfiyyat baximindan deyil, ham¢inin kamiyyst baximindan
da Oyronilmasi riyazi metod vo vasitolordon on genis spektrdo istifado
edilmasini zaruri edir. Mahz bu proses bir elm olaraq riyaziyyatin taraqqisine
gotirib ¢ixaran mithiim amillordon biri olmusdur. Digor torofdon riyaziyyatin
0zal inkisafi da digor elmlarin 6z tadgigat predmetlorinin mahiyyatino darindon
nifuz etmoasina vo bununla da Ozlorinin idraki tfuglerinin sorhadlorini xeyli
genislondirmasins imkan yaradir.

Klassik  ononoys gboro riyaziyyat gergok diinyanin komiyyat
minasibatlorini vo foza formalarini 6yronon fundamental elmdir. Riyaziyyatin
todgigat predmetini insanlar torafindon uydurulmus obyektlar togkil etmir, onun
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bazisi otraf alomin predmet vo hadisalarinin 6yronilmasi gedisindo yaradilan vo
gercakliyin mihim xasss va taraflorini oks etdiron termin va anlayislar tizorinds
yuksalir. ©gar belo bir fikir sargilosok ki, riyaziyyatin on aktual vo kaskin
problemlorindan birini onun gercokliya minasibati toskil edir, yoqin Ki, bu
middoa he¢ do metafora olmaz. Bu minasibatlo Nicolas Burbaki adi altinda
¢ixis edon Moshur fransiz riyaziyyatgilarinin program mogalasinds belo bir fikir
0zlno yer almigdir ki, riyaziyyatin asas problemi eksperimental dinya ilo
riyaziyyatin qarsiliglt alagesini dyronmokdir [3]. Mahz buna gdéro problemin
falsofi movqeyi riyaziyyatin taleyindo Koskin doniislorin bas verdiyi, bu elmin
adot edilmis tasavvir va prinsiplorinin iflasa ugradigi vo yeni ideya, konsepsiya
Vo nazoariyyslorin meydana ¢ixdigi dovrlordo muhum metodoloji vo evristik
ohomiyyat kasb edir.

Riyazi idraki digor elmlorin metodlarindan farglondiron bir sira 6zal
xususiyyatlor vardir [11, s.30-40]. Belo saciyyavi cohatlordon biri riyaziyyati
mioayyan ¢oxluga daxil olan predmet vo hadisolorin bir sira xassalorindoan
sorfnozor edorok onlarin yalniz mokan va zaman formalarina vo Komiyyat
minasibatlarina aid olan xassalorini 6yronmasidir. Mohz buna goro hor hansi
real hadisoni yalnmiz riyazi tisullarla 6yronib tamamlamagq muimkin deyildir.
Proses va hadisalorin bir sira xassalorini sarfnozar edan riyaziyyat predmetlorin
oyranilmasinds 6zlnln konkretliyindon itirso do, avazindo Umumilogsdirma
Xassasini qazanir.

Riyaziyyatin ikinci saCiyyavi cahati onun istiraki ilo qazanilan naticalarin
oldo edilmosi Usulu ilo baghdir. ©gor fizika, kimya, biologiya elmlarinds
biliklor miisahidonin, eksperimentin istiraki ilo alinirsa, riyazi biliklorin
alinmasi {igilin artiq belo empirik todqiqat metodlar yetorli sayilmir. Bels ki, biz
mixtalif diizbucaqli ligbucaqglar ti¢iin 6lgmo Usulunu katetlorin kvadratlar:
cominin hipotenuzun kvadratina borabar oldugunu yoxlaya bilsok do, alinan
naticalar holo mashur Pifaqor teoreminin isbati olmayacaqdir. Belo yoxlamalar
Pifaqor teoreminin isbati i¢lin deyil, yalniz riyazi qanunauygunluqlarin
yoxlanilmasi tigiin yetorli sayila bilor. Riyaziyyatda har hansi bir natica yalniz o
zaman hagigat sayilir ki, o montiqi tsullarla miayyan toriflordon, aksiomlardan,
hoqiqiliyi siibut edilmis teoremlordon ¢ixarilmis olsun. Riyaziyyat yalniz o
halda muhum idraki shomiyyat kasb edir ki, o 0yrondiyi hadisalarin komiyyot
minasibatlorinin vo mokan formalarinin inkisaf dinamikasimi kifayot godor
dagiq vo adekvat oks etdirir.

Miiasir fizikanin, sinergetikanin, kimyanin, iqtisadiyyatin, texnikanin bir
¢cox saholorinin inkisafinda riyaziyyatin rolu xiisusilo bOylkdur. Mduasir
fizikanin inkisafinda riyaziyyat yalniz hesablama texnologiyasi deyil, ham do
mikroobyektlorin xasss vo qanunauygunluqlarini biitiin dolgunlugu ilo dork
etmoys imkan veron kosorli vasitodir. Riyaziyyatin fizikada oldugu qodor
olmasa da, lakin artan bir olclido biologiyada, tobabotds, geologiyada,
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lingvistikada totbiqi getdikca genislonan yer almaqdadir. Elm va texnika inkigaf
etdikco daha ¢ox aydin olur ki, riyaziyyatin sosial elmlorin inkisafi ti¢iin do
ohomiyyati boylk, galacak perspektivilari guclidir. Burada elektron hesablama
masinlarinin faaliyyatinds riyazi statistikanin vo riyazi modellosdirmonin do
siiratlo artan rolunu xatirlatmaq yerina diisordi.

Riyazi nozariyyalorin mozmununa obyektiv yanasilmasi bels bir fikro do
yol agir ki, bu fikir formalar1 tobistin todgiginin dayarli vasitalorindon biri
olmagla yanas1 daxili gozalliys, harmoniyaya, hotta godim yunan filosoflarini
belo heyrato gotirmis ecazkar nizama da malikdir. Fikrimizin hagiqiliyina
sohadst vera bilacok niimuns Kkimi riyaziyyatda estetik z6vg monbayi olan
Teylor sirasini, Furye sirasini va S. gostars bilarik.

Tarixin dorinliklarindo godim Babilistanda vo Misirdo yaranmis
riyaziyyat zomanamizo golib ¢atanadok uzun, mirokkab va ziddiyyatli bir yol
kegmisdir. Min illor orzindo riyaziyyatin xarakterindo, predmetindo,
mozmununda, fundamental ideyalarinda, sorh slubunda ciddi doyisikliklor bag
vermis vo bu elm cilalanaraq boyuk tofokkir torzinas, dorin agil, paradoks vo
intuisiyalarla zongin zoka elmina cevrilmisdir. Bu doyisikliklor sayasinds
riyaziyyat diiz Xott parcasi vo sado oadodlor hagqinda tosavvirlordon abstrakt
mokan, ¢oxluq, operator, determinantlar nazariyyasi, diferensial, integral, geyri-
salis coxluglar, fazzi ododi vo s. kimi yuksak daracali elmi tasavvirlora golib
catmigdir [16, s.245-250]. Insan tofokkiiriiniin inkisafi {iciin saciyyavi olan
tokamil vo mirokkablosma yolu kegon riyaziyyat sado sayma uUsulundan
tokrarsiz predmeto vo spesifik todqiqat metodlarina malik abstrakt elmo vo
hazirda diinyanin miixtalif saholorini dyronan elmlor icarisindo on perspektivli
bilik sahalorindan birina gevrilmisdir. Hazirda riyaziyyatin totbiq sahslori genis,
hadisalorin kamiyyat mdinasibatlorini 6yronmok imkanlar1 hidudsuzdur. XX
osrin ortalarindan hesablama vasitalorinin  xarakterini  vo imkanlarini
ohomiyyatli doracada doyison ndvbsti addimlar sayasinds insan saniys arzinds
yuz, min, hatta yiiz minlorlo riyazi vo montigi omoliyyatlar1 hoyata kegiron
cihazlar yaratmigdir. Boagor modoniyyatinin erkon c¢aglarinda hesablamalar
aparmag ucun istifads olunan ¢ox basit tisullar texnikanin aglasigmaz inkisafi
sayasinds elektron hesablama masinlari ilo avoz edilmisdir.

Mdasir elmin mustaqil vo aparici sahalorindon sayilan riyaziyyatin digor
elmlor garsisinda niimayis etdirdiyi dstiinliiklordon biri do mdaasir elmlarin
oksariyyatinin riyazi metodlardan, Usullardan istifado etmadon kecgino
bilmamosidir. Hazirda riyaziyyatdan bahralonan vo 0zlorinin elmi naticalarini
riyazi diisturlar gsoklinds formalagdiran elmlorin spektri oldugca genisdir. Bu
mogalads baslica magsadimiz miasir tobistsiinashq tiglin riyaziyyatin evristik
ohomiyyatini nazoro almagla onun tebiot elmlari ilo qarsiliglh slagesinin
konturlarini1 aragdirmaqdir. Bu baximdan riyaziyyat ilo tobistsiinasliq arasinda
formalasan ilk gqarsiligli olage riyaziyyat ilo mexanika elmi arasinda bas
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vermisgdir. Tarixilik prinsipini rahbor tutaraq riyaziyyat ilo tobistsiinashigin
qarsiligl alagesini mexanikanin timsalinda sarh etmok yerins diisar.

Mexanika oan gadim tobioatsiinas elmloarindan biridir. Bu elm harakatin on
sado formasini-bOylk Kkitlali cisimlorin trayektoriyali yerdoyisma harokatinin
ganunauygunluglarini 6yranir. Basariyyat mexaniki horokstlo bagli hadisslorlo
6z movcudlugunun ilk giinlorindon rastlasmisdir: cisimlorin suda Gzmasi,
onlarin ling vasitasilo yerdoyismasi, cisimlorin tarazliq sorti va s. belo mexaniki
hadisoalordondir. Qadim Misirdo insa edilmis ehramlar, Babil hokmdar1 II
Novuxodnosorun 6z qadini iiciin insa etdirdiyi mashur SEMIRAMIDA, asma
baglari, ovgulug mogsadi ilo bumeranqi kosf etmis qodim Awvstraliya
ixtiragilarinin mexaniki horokotin basa diisiilmosindo niimayis etdirdiklori
hossasliq boyuk elmi vo texniki toraqgiys yol agmis miiasirlorimizi holo do
heyratlondirmokdadir. Uzaq ke¢mislordo meydana ¢ixan problemlar 6z hallini
yalniz uzun vo mosoqgotli axtariglardan sonra tapa bilmisdir. Toplanan
tacriibanin praktiki gaydalar asasinda nasildan- nasls 6tirilarak bilik sistemins,
0 climladan mexanika elmina gevrilmasi Uglin basariyyato min illorlo vaxt lazim
olmusdur. Bunu isa ilk ndvbads cisimlorin tarazliq halin1 6yronan va nisbaton
daha zongin bilikloro malik olan statikada etmok miimkiin olmusdur.
Mexanikanin bolmalorindon olan statikanin asaslart vo mexanikanin riyazi sorhi
ilk dofo Aristotelin “Mexaniki problemlor” traktatinda sorh olunmusdur.
Mexanikanin sonraki inkisafi iso 6z davamimi Arximedin Kkosflarindo va
Heronun “Mexanika” traktatinda tapmisdir.

Avropa gercgokliyindo mexanika elminin davamli inkisafi daha sonraki
dovrlara aid olub, manufaktura senayesinin genis miqyasl toraqqisi ilo bagh
olmugdur [14, s5.188-196]. Avropanin ictimai-iqtsadi hoyatinda ciddi
doyisikliklor yaradan manufaktura istehsali mexaniki alotlorin, ticarat
alagolorinin va doniz gomigiliyinin inkisafina giiclii tokan vermisdi. Bu dovrds
topculug sanatinin cosqun inkisafi da 6z ndvbasinda riyazi hallor talob edan bir
sira yeni vo maraqli problemlor iroli stiirmiisdii. Donizgilik sahasindo kohna
ononalordon imtina edilmasi vo boyiik cografi kosflor sayesindo okean
anginliklarinin fothi Yerds vaziyyati doqiq toyin edon yeni metodlarin islonib
hazirlanmasin1  vo  soma  cisimlarinin  horokot  ganunauygunluglarinin
oyronilmasini tolob edirdi. Olbatte, gdy cisimlorinin horokat problemlaring
yaranan bu maraga riyaziyyat etinasiz qala bilmozdi: bu minasibatlo
riyaziyyatda soma cisimlorinin, o cumladan planetlorin horokat ganunlarinin
todgiq edilmasina kdmok eds bilacok yeni metod vo alqoritm axtariglarina start
verildi. Mohz mexanika qarsisina qoyulan toloblor Isaak Nyutonu (1643-1727)
riyazi analizin osaslarin1 togkil edon diferensial vo integral hesabi kursunu
yaratmaga sovq etmisdi. Mexanika qanunlarmin riyazi kontekstdo formuls
edilmasi Nyutonun heyrotamiz elmi ugurlarina yol agmis vo bu ugurlarin
dalgalarinda elmdo vizual miisahido olunmayan bir sira hadisalorin
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movcudlugunu gabaqgoranliklo sdylomoak imkani yaranmisdi. Hazirda kosmik
raketlorin ugus ganunauygunluglarinin vo horokot trayektoriyalarinin yiiksok
doaqiqlik va riyazi uzaqgoranliklo misyyan edilmasi buna yaxsi misal ola bilar.

Dinya alimlarinin bir ¢ox nasillarinin faaliyysti sayssindo yaradilmis
analitik mexanika hazirda mexaniklorin baza ixtisasina cevrilmisdir. Ictimai
praktika mexanika elmi qarsisina yalniz riyaziyyatin miidaxilasi ilo hall edilo
bilocak yeni- yeni suallar qoymaqdadir. Hazirda mexanikanin xiisusi bolmasini
togkil edon “Mexanizmlar nazariyyasi” mohz ictimai praktikanin talablorindon
yaranmigdir. Bu sahodo rus alimi P.L.Cebisevin (1821-1894) xidmatlori
xususilo togdiralayigdir. Bu boylk alim nainki mexanizmlar nazariyyasinin
riyazi sorhini vermis, habelo bOylk yaradiciliq niimunasi niimayis etdirarok
“funksiyalarin konstruktiv nozoariyyasi’ni elmi dovriyysys daxil etmisdir. XX
osrdo iso raket texnikasinin intensiv inkisafinda akademik I.V.Meserskinin
(1859-1935) tadqigatlar1 miistasna shomiyyat kasb etmisdir.

Danilmaz hagigatdir ki, riyazi morholo mexanikanin inkisafinin zaruri
sortino ¢evrilmisdir. Buna goro yaqinliklo deys bilorik ki, riyaziyyata
sOykanmadan mexanika hadisalorin inkisafin1 kamiyyatca tasvir edon dagiq elm
sayila bilmoz. Muasir tobiot elmlori icorisinds riyaziyyata on yaxin elm
fizikadir. Buna gors do riyaziyyatin fizika ilo alagesi mexanika ilo slagesindan
he¢ do zoif deyil. Obrazli desok, riyaziyyat fizikanin dilidir. Belo ki, fizika
riyaziyyatin komayi ilo 6ziinliin ganunauygunluqglarint nainki dagiq ifado etmok
imkan1 qazanir, o hom do riyaziyyata sOykonmoklo tabistin yeni-yeni
gqanunauygunluglarini darindon manimsayir [16, €.245-250]. Riyaziyyat ilo
fizikanin olagesi qarsiligli saciyys dasiyir: riyaziyyat fizikanin inkisafina, onun
riyazilogsmosina mushat tosir gostordiyi kimi, fizika da oks olags prinsipi
osasinda riyaziyyatin mazmunca zoanginlosmasinds shamiyyatli rol oynayir.
Fizika noinki hazir riyazi noazariyyslorin istehlakgisi, ham do riyaziyyatda yeni
istigamatlorin yaradict manbalarindan biridir.

Riyaziyyatin fizika sahasinds tadgiqgatlara totbiginin baslangict XVII asrin
birinci yarisinda cisimlorin agirliq qlivvasinin tosiri altinda sorbastdiismo
horokatini Oyronon Q.Qaliley torofindon qoyulsa da, fizikaya daha genis
miqgyasda tatbiqi XIX asrds riyaziyyatin yeni sahasi kimi meydana ¢ixan “riyazi
fizika” elminin yaradilmasi ilo bagli olmusdur [16, c.245-250]. Halbuki, bu
vaxtadok riyaziyyatdan yalmz fiziki ganunauygunluglarin formalasdirilmasi
uclin istifado olunurdu. Bu baximdan fizikanin yalniz akustika vo optika
bolmolori istisnaliq toskil edirdi. Akustika riyaziyyatgilarin digqgotini halo
Pifagor (e.a. VI oasr) dovrindan cokirdi. Sonralar bu diggest bir sira musiqi
alatlarinin saslonmosindo istifads olunan riyazi qaydalarin yaradilmasina gatirib
¢ixardl. Reno Dekartin (1596-1650) vo Pyer Fermanin (1601-1665) dovriindan
etibaran optikada hondasi milahizalordon bir sira niticalor ¢ixarildi. XVIII asrin
axirlarinda optik sistemlorin hesablama metodlar1 yiiksok Saviyyays qaldirildi.
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Bu dovrds riyazi milahizalor yolu ilo fiziki hadisolorin xarakteri haqqinda
pozitiv naticalor oldo edildi, istilik proseslorinin, isiq hadisalorinin, mexaniki
dalgalarin, elektromaqnit hadisalorinin muhitds yayilmas: haqqinda riyazi
nozoriyyalor islonib hazirlandi. Bork cisimlordo istilik proseslarinin
yayilmasinin riyazi nozariyyssinin yaradilmasi da bu dovrds bas verdi vo 0z
ifadosini Jozef Furyenin (1768-1830) “Istiliyin analitik nozoriyyasi” osorinds
tapdi. Istilik proseslori hagqqinda iimumi miilahizalorini riyazi hesablamalarla
miisayiot edon Furye sonralar bu sahodoki todqiqatlarint mayeloar izarinds do
davam etdirdi. Butlin bu todgiqatlarin gedisinda Furyeni vo onun muasirlarini
onomli kosflara gotirib ¢ixaran harokatverici qlivva tobist hadisalarinin riyazi
tosvirinin verilmasi idi. Riyazi milahizalorin fiziki tadgigatlar sistemina daxil
edilmasini 6z elmi axtariglarinin kredosu sayan Furye tosadiifon yazmamisdir
ki, “bu baximdan riyazi analiz do tobistin 6zii kimi genisdir. Onun baslica
atributu aydinliqdir, onda dumanli anlayislarin ifadossi ti¢iin he¢ bir isars
yoxdur” [7, s.24].

Yeni fiziki proseslorin riyazi kontekstdo &yranilmasinin  zoruriliyi
riyaziyyatin inkisafina miisbat tasir gostararok onun taraqqgisine yol agmigdir [2,
5.8-10]. Bu baximdan XIX asr asason diferensial tonliklor nazariyyasinin, XX
asrin birinci ribi iss integral tonliklor vo kompleks dayisanlor nozariyyasi ila
yadda galmisdir. Lakin XX oasr askar sokildo gostordi ki, riyazi analizin Klassik
aparatt alomin komiyyat munasibatlorinin tasviri tgln yetorli deyil. Belo bir
voziyyatdo riyazi nozoriyyslorin inkisaf etdirilmosina fiziklor do qgatilmali
oldular. Materiyanin fiziki xassalorinin Oyronilmasino riyaziyyatin dorindon
nifuz etmoasi riyazi dilin tokmillosmasina sabob oldu. Bu dil daha elastiki va
anlagiqli gorkom alaraq tobiot hadisslorinin daha dogiq oks etdirilmasine
olverisli gorait yaratdi.

Riyaziyyatgilarin vo fiziklorin siiurunda bas veran radikal doyisikliklar,
har seydon ovval, molekulyar tosovviirlorin inkisafi ilo baglidir. indi molum
oldu ki, avvallar fiziki proseslarin riyazi nazariyyslorinin yaradilmasinda tatbiq
olunan fenomenoloji yaxinlagmalar bir sira hallarda kobud olub, eyni hadisanin
muxtalif soraitlordo coroyan etmasinin qanunauygunluqlarini agiglaya bilmir.
Belo ki, gaz tozyiginin fenomenoloji noazoriyyasi yuksok doracada
seyroklogdirilmis qazlar ftgiin Paskal qanununun o&donildiyini tosvir eds
bilmadiyi halda, statistik noazoriyya bunu ylksok doagigliklo izah etmoyi
bacarirdi.

Hazirda fiziklorin baslica cohdlori mikroalomin 6yranilmasine dogru
istigamotlonmisdir. Bununla olagodar fiziki todqiqatlarda riyaziyyatin rolu
Olcilmoz dorocodo artmisdir. Belo Ki, riyaziyyatdan istifado etmoadon
mikroobyektlorin xassalorini sadoco basa diigmok miimkiin olmazdi. Siibhasiz
ki, riyaziyyat vs fizika kegmisds Vo hazirda oldugu kimi, galocokds do qarsiligh
olagodo inkisaf edocok, tobistin mikro, makro vo mega soviyyslorinin
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mahiyyatini daha doarindan va dolgun aks etdiracaklar.

Riyaziyyatin qarsiligh olageds olub, mahiyystco nifuz etdiyi vo
riyazilogdirdiyi elmloardan biri do astronomiyadir.

Astronomiya soma cisimlari (planetlor, ulduzlar, kvaziulduzlar-kvazarlar,
pulsarlar, kometlor, qalaktikalar, Metagalaktika va s.) haqqinda, onlarin inkisaf
qanunauygunluglar1 haqqinda elmdir. Astronomiya sama cisimlarinin ganuna-
uygunluqglarinin kamiyyat minasibatlorini ifads etmak {igiin riyaziyyatdan genis
istifado edon an godim elmlordan biridir [16, 5.301-340].

Qadim babil kahinlori “saros” adlanan timumi bir ganunauygunlugu kosf
etmisglar. Saros — hor 6585 giindan (18 il 11 gin) bir tam Ginas tutulmasinin
tokrarlandig1 dovrdiir. Tam Ginos tutulmasinin Yer sothinin yalniz lokal bir
regionunda, ham do eyni yerds deyil, forgli masafolordo miisahido olunmasi
nozaros alinarsa, bu kosf heyranedici kosflordon biri sayila bilor. Fikrimiza
aydinliq gatirmak Uglin XX asrds bas vermis 5 ardicil tam Giinas tutulmasina
Vo onlarin bas verdiyi tarixa nazor salaq: belo Giinas tutulmalarindan birincisi 8
iyun 1918-ci ildo Simali Amerikada, ikincisi 19 iyun 1936-c1 ildo SSRi-do,
tictinctisii 30 iyun 1954-cii ildo Kanadada, Skandinaviya olkalarinds, SSRi-do
vo Iranda, dordiinciisii 11 iyul 1972-ci ildo va nohayet, besincisi 22 iyul 1990-c1
ildo miisahids olunmusdur.

Artiq godim Yunanistanda ellinizm dovrinds (e.o. Il asr) kifayst qodor
astronomik biliklor toplandigindan astronomlar ohomiyyatli riyazi vasitslorlo
soma cisimlarinin goriinon harokatlorini doqig tesvir etmok imkanina malik
idilor. Hipparxin (e.a. 190-e.2. 120) dévrinds adi astronomlar da ay tutulmasini
gabagcadan boyik doaqigliklo sdylomoayi bacarirdilar. Hipparx hondasi yolla
stibut etmigdir ki, Giinos tutulmasi Yer planetinin biitin ndqtalorinds eyni
vaxtda misahido oluna bilmoaz. Belo astronomik todgigatlar yeni riyazi
aragdirmalara yol agmis, miistovi Vo sferik trigonometriyanin osaslarinin
formalagmasinin tomolini qoymusdur.

Miisahids astronomiyasinin inkisafinin ¢igoklonma dévri Yaxin Sarq vo
Orta Asiya regionu ilo baglhh olmusdur. Boyiik Azorbaycan astronomu
N.Tusinin (1201-1274) Maraga RoaSadxanasinda vo BOylk Teymurun navasi
Sultan  Ulugbayin  (1394-1449) Somorgond Rosodxanasinda — aparilan
miisahidalori 6zlarinin daqgigliyi vo elmi dayarlorina gora ellinizm dovrinin
naticalarini kélgado goyurdu. Bu dovrdo Yaxin vo Orta Sorg Olkslorinds
astronomik biliklorin inkisafi ilo six alagads trigonometriya, mustavi vo sferik
hondasonin moazmunu da yeni ideyalarla zonginlosdirilorak, triqgonometrik
funksiyalarin doaqiq cadvallori tortib olunur, tonliklorin halli sullart inkisaf
etdirilirdi.

Avropa tobistsiinasliginda astronomik biliklorin inkisafinda doniis
morholasi Kainatin heliosentrik sistemini yaratmigs N.Kopernikin (1473-1543)
ad1 ilo baglhidir. Kopernikin heliosentrik sistemi Avropanin ictimai tofokkirtinds
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0zino 1400 il middstinds yer almis Claudios Ptolomeyin (100-170) geosentrik
sistemini ovoz etmis vo bununla da Klassik tobistsunasligin vo elmi
diinyagoriisiiniin yaranmasina baslangic vermisdir. Olbatte, Kopernik riyazi, o
cumladan handasi metodlardan istifade etmodon heliosentrik sistemi yarada
bilmazdi. Onun sisteminin bir ¢ox prinsipial middsalari hondasi mulahizalora
sOykanir, bir sira astronomik komiyyatlori hesablaya bilmasi iso apardigi elmi
miisahidolorlo tasdiglonirdi. Hotta sonraki dovrlordo foaliyyat gOstormis
astronomlar da astronomik masalalorin hallinds elementar hondasi metodlardan
istifado etmiglor. Masalon, Q.Qaliley Ayda librasiyalarin (sinxron firlanmanin)
bas vermasinin sabablarini mohz handasi tsullarla izah etmays galismisdir.

Ad diihalar arasinda ¢okilon I.Keplerin (1571-1630) do astronomiyanin
inkisafinda boyiik xidmatlori olmus, Danimarka astronomu Tuxo Brakenin
planetlorin harokatlori tizarinds apardigi ¢oxillik miisahidalorin asasinda Mars
planetinin timsalinda Giinas sistemi planetlorinin horokot ganunauygunluqglarini
konkret ganunlar formasinda ifado etmisdir [14, s.188-212]. Bu ganunlar
Nyutonun sonralar dinamika (zro apardigi heyratamiz elmi todqiqatlarin ¢ixis
bazasini toskil etmisdir. Bu dovrde Nyuton vo Leybnits torafindan diferensial vo
inteqral hesab1 kursunun yaradilmasi tobistin tadqiqat¢ilarina cisimloarin harokat
ganunauygunluglarimi 6yronmok ¢un gicli tadgiqgat vasitalori vermis vo Kosf
olunan bu ganunlar tezliklo astronomiyada 6z tosdiqini tapmisdir. XVIII asrda
Nyutonun mexanika qanunlarindan ¢ixarilan sado mdulahizalor asasinda Yer
mexanikasina anoloji olaraq soma cisimlorinin dogiq tosvirini veron Goy
mexanikasi yaradildi. GOy alominin Glinas sistemi misalinda dyranilmasi xeyli
astronomik qganunlarmn  kosfi ilo naticolondi. Qazanilmis  nailiyyatlor
kosmologiyanin bir sira miirokkab problemlarinin hallina tokan verdi: Gunss
sistemi neco yaranmisdir? Planetlorin kitlosi ilo Ginass kiitlasinin nisbati
necadir? Okeanlarda bas veron gabarma vo ¢okilmolorin sababi nadir? Orta
osrlorin diinya goriisiindo hakim movqge tutmus teologiyanin mdovqelarini
laxladan bu elmi suallarin irali strilmasi vo diizgiin cavablandirilmas: kegici
olmayan metodoloji shamiyyat kasb edirdi.

Riyaziyyat ilo astronomiyanin qarsiliglt olagesi haqqinda gostarilon
milahizalori yekunlagdiraraq qeyd etmok istordik ki, bu elmlarin har biri tarixon
digarina kdmok etmis, bir-birinin inkisafin1 garsilighh olaraq sortlondirmisdir.
Stibhosizdir ki, riyaziyyatin istiraki va tasiri olmadan kosmosun mirakkab va
miommali sirlarina insanin bu doaracads niifuz etmoasi miimkiin olmazdi. Digar
torafdon, ogor astronomiya da riyaziyyat qarsisina 6z tolablorini qoymasaydi,
onun (riyaziyyatin) bir ¢ox sahalori formalagsmadan aradan ¢ixardi.

Molum oldugu kimi, tobistsiinaslhigin faaliyyat sahasi genis olub, miixtalif
proses va hadisalori ehtiva edir. Bu sistemda mexanika, fizika, astronomiya ilo
yanast kimyavi proseslor do muihim yer tutur [5, s.12-28]. Digor tobiot
elmlorinds oldugu kimi kimya todqiqatlarinda da riyaziyyatin rolu bdyiikdiir.
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Hazirda riyaziyyatin metodlari ila riyazilogon tobiotsiinasliq sahalorindon biri do
kimyadir vo bu proses kimyanin maozmununda bir ne¢a istigamotds bas verir: bu
olago, bir torafdon kimya ilo six bagl olan vo miasir dovrdo yiiksok daracoads
riyazilosmis fizikadan, digor torafdon, kimyada alinmis miisahido noticalarinin
islonmasinda riyazi aparata olan ehtiyacdan irali golir. Kimyan: riyaziyyata
baglayan tiglincii bir amil do vardir: bu, kimyada toplanmis ¢oxsayli naticalarin
umumilagdirilib nazariyyaya ¢evrilmasinin riyazi tomolo olan ehtiyacidir. Bu
baximdan miiasir kimyanin istifado etdiyi riyazi vasitolor son daraco
rongarongdir. Belo ki, kimyada qazanilan naticalorin Umumilosdirilmasinda
diferensial tonliklor nozariyyasindan, ehtimal nozariyyasindan, Xotti cobrdan,
topologiyadan, riyazi statistikadan genis istifado olunur.

Maddslarin torkib elementlorinin askarlanmasi ilo bagli aparilan tahlillar,
kimyada tomizlik doracasi ylksok olan maddslorin alinmasina olan ehtiyac,
polimerlar kimi murokkab kimyoavi birlosmalarin kosfi kimya qarsisina bir sira
yeni problemlor qoymus vo riyazi hesablamalar yolu ilo onlarin komiyyat
xarakteristikalarin1 agigqlamaga imkan veron osaslandirilmis nazariyyanin
yaradilmasini lablid etmisdir. Hazirda kimyada Oziiniitogkil edon sinergetik
proseslorin do Oyroanilmasi mihim ohomiyyat koasb edir. Bu proseslorin
(“Belousov-Jabotincki reaksiyasi”) Oyronilmasi iss kimyada ayrica riyazi
todqiqatlarin aparilmasini talab edir [17].

Molum oldugu kimi, canli tabist qanunlarinin dyranilmasi do basariyyat
qarsisinda duran ¢atin vo mirokkab problemlordon sayilir. Bu problemlarin
sirasina yalniz kond tosorriifati mohsullar1 bollugunun yaradilmasi, xastaliklorlo
mibariza, canli orqanizmlords maddalor mibadilasinin dyranilmoasi deyil,
habels insanin otraf muhiti nozari monimsamasi, 6ziiniin yaddas mexanizmini
mohkamlondirmasi, organizmin xassalorinin  doyisdirilmasi istigamatinda
aparilan idraki shomiyyatli todgigatlar da daxildir. Biologiya vo tobabatds canli
organizmlor, o clmlodon insanla bagh todgigatlar da intensiv davam
etdirilmakdadir [10].

Buna baxmayarag halslik bu sahalords cavabsiz qalan va hallini g6zloyan
problemlar do az deyil: insan organizminin strukturu vo onun hissalori haqqinda
genis tasir dairosina malik informasiyalar1 6tiirmok neco miimkiin olur? Irsiyyot
xassolarinin Gturilmasinin mexanizmi nadan ibaratdir vo zaruri informasiyalar
insanda necs kodlasdirilir? Organizmin funksiyalarimin daqiq tonzimlonmasi
prosesi neco bas verir vo belo hallarda informasiyalar hansi yolla otiiriiliir?
Informasiyalarin kodlasdirilmas: vo 6tiirilmasi neco bas verir? Biologiyada vo
onun xususi sahasi olan genetikada hallini gozloyan belo problemlorin sayini
artirmaq da olar. Lakin nozors almaq lazimdir ki, elmin doyar géstaricisi onun
qarsilagdigr vo holl etdiyi problemlarls 6lgiiliir. Miiasir biologiyanin garsisinda
duran va hallini gbzloyan problemlorlo yanasi riyaziyyatin totbigi ilo hollini
tapmis, hotta Nobel miikafatlarina layiq goriilmiis problemlor do az deyil.
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Aparilmis somorali tadgigatlar naticasinds biologiya va tobabatin bir ¢ox
problemlorino aydinliq gatirilmis, elm ilo canli alom arasindaki masafo xeyli
qusaldilmigdar.

Riyaziyyatin niifuz etdiyi nozori sahalordon biri do Yer elmloridir:
cografiya, geologiya, geofizika, iqlimsunasliq, seysmologiya, kartoqrafiya,
landsafsunasliq vo s. Bu elmloarin hor birinds riyazi metodlardan mixtolif
doracads istifado olunur. Cografiya, seysmologiya vo okeanografiyada
keyfiyyot anologiyasina deyil, hadisalorin komiyyat tosvirino vo onlarin
axarinin  qabaqgoranliklo  sdylonilmasino  ehtiyac olduqda riyaziyyatin
todgiqatlara genis miqyasda colb olunmasi labiid xarakter alir. Hom do belos
hallarda riyaziyyatin Yer haqqinda elmlorin oksariyystino totbigi murokkob
saciyya dasiyir. Son illorin todqgiqatlar1i gostorir Ki, riyazi todgigatlar Yer
haqqinda elmlari bir-birinin ardinca daha genis spektrdo foth etmokdodir. Bu
baximdan kartoqrafiya hazirda riyaziyyatin maraqli sahalorindon birino
cevrilmisdir. Cografi xaritolorin tortibatinin yiiksok dorocods tokmillosmis
metodlarla islonib hazirlanmasina olan ehtiyac riyaziyyatgilarin qarsisina halli
xususi elmi maraq kosb edan problemlor qoymus vo onlarin rasional halli
kartografiyanin chtiyaclarindan konara ¢ixan bir cira elmi noazariyyalorin
foaliyyatina yol agmisdir.

Hazirda riyazi metodlar seysmologiyada, atmosfer fizikasinda vo hava
prognozlari masalolorinds do diggotolayiq yer tutmaqdadir. Bu elmlords
yaranan problemlarin hallina ciddi ugurlar mohz riyaziyyat torofindan gatirilir.
Tasirin oks tosir yaratmasi prinsipine uygun olaraq homin problemlarin halli do
0z novbasinds bir sira riyazi masalalorin hallina yol agmis va naticads bir sira
riyazi nazoriyyalor, 0 clmlodon, izotop turbulentliyin statistik noazariyyasi,
tosadufi sahalor nazariyyssi, tesadufi proseslorin ekstrapolyasiya nozariyyasi vo
s. yeni bilik sahalori formalagsmigdir. Bununla yanasi qeyd etmoaliyik ki, elm
holo do zalzalo vo vulkan puskirmalorinin riyazi prognozlasdirilmasinin
rasional {isullarina miikommoal vyiyslono bilmomisdir. Inaniriq ki, yaxm
golacakds bu problemlar do 6ziniin rasional hallini tapacaqdir.

Beloliklo, riyaziyyatin imkanlarinin sorhadsiz oldugunu, tatbiginin ¢ox
mihim naticalora gotirdiyini nozoro alaraq tohsilin batin pillalorinds va
saviyyalarinds riyaziyyatin tadrisinin giiclondirilmasi istigamotinds todbirlor
gOrilmasi hesab edirik ki, bu giin ¢ox aktualdir va diinyanin aparici 6lkalarinda
oldugu kimi, Azorbaycanda da mivafiq layihalorin hoyata kecirilmosi daha
boyiik ugurlar gazanilmasi ila naticalonar.
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UMUMI XOTTi BIRTORTIBLI HIPERBOLIK TONLIKLOR SISTEMI
UCUN YARIMOXDA SOPILMO MOSOLOSI

Acar sozlar: sopilmo masalasi, sopilmo operatoru, Volter operatoru, tars sapilma
mosalosi

Isda birtortibli xatti n sayda hiperbolik tonliklor sistemi iigiin yarimoxda iki sopilon
dalga halinda diiz sopilmo masalasi 6yranilmisdir. n-2 sayda mossloys baxilmigdir. Sopilmo
masalasinin sanki hor yerdo mohdud, olgiilon funksiyalar fozasinda hollinin varligi vo
yeganoaliyi gostarilmisdir. Golon dalgalar1 sopilon dalgalara ¢eviran sopilma operatoru tayin
edilmigdir.

E.M.Axmeoo0e

3AJTAYA PACCEAHMS V151 CACTEMbI OBIIIUX JUHEWHBIX
I'MIIEPBOJIMMECKUX YPABHEHUU ITEPBOT'O ITIOPAJIKA HA
IHOJIYOCH

Knrouegwvle cnosa: 3adaua pacceanus, onepamop pacceanus, Borsmepoesckuii
onepamop, 0o6pamuas 3a0a4a paccesHus

B pabote wm3ywaercs 3amada paccesHus JJIT CUCTEMBI N THIIEPOOIMUECKUX
JIMHEHHBIX ypaBHEHWH TIEPBOrO TIOpsAKA HA TMOIYOCH C 33JIaHHBIMU PacCEeSHHBIMU
BoyHamu. bbuta paccMoTpeHa 3amada Juisi CUCTEMbl N-2 ypaBHEHUH. 3ajaya paccesHus
OrpaHMYeHa TIOYTH TOBCIONY, B TPOCTPAHCTBE W3MEPUMBIX (YHKIMH TOKa3aHO
CYIIECTBOBaHHE W €AWHCTBEHHOCTh pemieHns. OrmpeeneH omepaTop paccesHus,
MIPEBPAIIAFOIINI MPUXOJISIIIE BOIHBI B PACCESTHHBIE.

E.M.Ahmadov

THE SCATTERING PROBLEM FOR A GENERAL LINEAR HIPERBOLIC
SYSTEM OF FIRST ORDER EQUATIONS ON THE SEMI-AXIS

Keywords: scattering problems, scattering operator, Volterrs operators,
inverse scattering problem

In present paper the direct scattering problem for a system of an n one-dimensional
linear hyperbolic equations in the case of two scattering waves in a semi-axis is studied. In
the work is considered n-2 problems. The existence and uniqueness of the solution of the
scattering problem in the space of finite and measurable functions is shown. The scattering
operator for convert the incident waves into scattered ones is determined.
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Yarimoxda (x = 0) asagldakl tonliklor sistemino baxagq:
oU;(x, t) aU; (x t)
T

Z Cy(x, U (x, 1), (1)

i=Iﬁ,—w<t<+m,
Burada &, >..>¢&,.,>0>¢&,_,>¢&, (n—2 golon, iki sopilon
dalga hal) , C;;(x,t) (i,j =1,n) omsallar iso kompleksqiymatli Slgiilon
funksiyalardir vo

c
|Cu(x t)| < (1 + x)T (1 + [t])i+e (2)
Ci(x,t) =0, Lj=1n, ¢ = const >0

sortlorini 6doyirlor.

Qeyd edok ki, n = 2 halinda biitiin oxda vo yarimoxda diiz va tors sapilmo
mosalosi L.P.Nijnik [1] torafindon Gyranilmis vo geyri-xatti Devi-Styartson

iU, = —Uyyx — kU, + WU

02 02
I/ny=2<a 2+.ICW>|U|2 3)
tonliyinin tors masalalar tisulu ilo inteqrallamasina totbiq edilmisdir. n > 3 olduqgda
(1) tonliklor sistemi tigiin & > &, > -+ > &, halinda biitiin oxda diiz vo tors
sopilmo mosalasi L.P.Nijnik vo V.Q.Tarasov [2] torofindon todqiq edilmisdir.
n = 3 olduqda yarimoxda diiz va tors sopilma masalalori n — 1 golon vo bir
sopilon halinda [3], n =4 olduqda iki golon vo iki sopilon dalga hali [4],
n = 5 v9 6 olduqda iki sopilon dalga hallarinda [5,6] islorinds todqiq edilmisdir.
Qeyri-stasionar Dirak tonliklor sistemi tigiin daha timumi halda tors sopilmo
mosalasi vo onun bazi tatbiglori [7,8] islorinds 6yronilmisdir.

Bu isdo istonilon n > 3 tigiin daha timumi halda iki sopilon dalga halinda
sopilma masaloasi tadqiq olunmusdur.

1. Sopilmo masalasinin yarimoxda qoyulusu. (1) hiperbolik tonliklor
sistemi  {iglin yarimoxda sopilmo mosalasi & > ...> &, ,>0>¢&,_, > &,
oldugda asagidaki kimi verilir. Bu sistemin elo hallini tapin ki, golon dalgalar
xarakterizo  edon  verilmis  @;(t) € Lo (—0;+0) (i=1,2,..,n—2)
funksiyalari ti¢iin

Ui(x,t) = a;(t +&x) +0(1), x - +oo, i=12,..,n-2, (4
asimptotik diisturuna malik olsun vo x = 0 oldugda miioyyon sorhad sortlorini
Odosin.

Bu magsadlo n — 2 sayda miixtalif mosalaya baxilir.

k-c1 masalods (k = 1,2,...,n — 2)

Uk(x,t) = {UF(x,0),...,U_(x,0), UF(x,t)} holli
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Ul-k(x,t) = q;(t+é&x)+0(1), ,k=1,n—-2,x >+ (5
asimtotikasina malikdir va
U= ) Uk (6)
ie{1,..,n—2}
ik
uk@,t) = uk,t), k=12,..,n—2 (7)

sorhad sortlorini 6doyir.

Birlikds baxilan (1), (6), (7) masalalorine yarimoxda n-2 golon iki sopilon
dalga halinda sopilmo mosolosi deyilir.

2. Sopilma operatoru. Qeyd edok ki, (1) sistemi ii¢lin diiz masalo dedikdo
bu sistem {iglin qoyulmus mosaloya gora sopilmo operatorunun vo ya sopilmo
verilonlorinin toyin olunmasi basa distiliir.

Teorem. Tutaq ki, (1) sisteminin omsallar1 dl¢iilon funksiyalardir vo (2)
sortlorini  0doyirlor. Onda golon dalgalarn xarakterizo edon verilmis
a,(t),...,a,_(t) € Lg(—0,+00) funksiyalar vo hor bir k € {1,2,...,n — 2}
tigin (1) — (6) — (7) sopilmo mosalosinin halli var vo yeganadir. UX_, (x,t),
UK(x,t) funksiyalann x — oo oldugda L., (—o0,4+) fazasinda asagidaki
asimptotikaya malikdirlor:

Uk (x,t) =bF_j(t+&_1x) +0(1), x> +oo,

Uk(x,t) = bE(t + &,x) + 0(1), X — +oo, (8)

Isbat1. k-c1 sopilmo mosalosi asagidaki Volter inteqral tonliklor sisteming
ekvivalentdir:

Uf(x,t) = a;(t + &x) +
+f ZCij(y't+Ei(x_Y))U;((y't+Ei(x_Y))d}’:
X ]=1

Lk=1n-2,

Uk_1(x,t) == bi_; (t + &pgx) + fx+0027=1 Cn_1,j(y. t+
+&n1(x = M)Uf(y, t + &poa (x — y))dy,

UKo, t) = bE(t+ &ux) + [ 7 B0y Gy, £+ En(x — YUK (3, £ +
+&,(x —y))dy . 9)

(9) sistemini operator tonlik sokilinds yazaq:
Uk(x,t) = h*(x,t) + A*U*(x,t), k=1,n, (10)

burada
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a, (t+ &1x)

Ur (x,t)
Uk(x,t) = { ) h*(x,t) = | An-2 - (.t“'*‘ $n-1%) |,
\Uﬁ_1<x, t) \ bE_1(t+ &Epqx
Uy (x, ) bi(t + &px
ARU*(x, 1)

K1k _
ARUR(x, 1)

ARGt = [T Gt + &G =) Ut + &)y, i=Tn.
Onda (2) q1yrn9t19nd1r11m9s1n1 nazoro alsaq vo
— : K
10Kz = vrai supmax |Uf(x, )]
—oo<t<+0o0
gotiirsok, alariq:
AU (x, O)llr = wvrai supmax |[AFU(x, 0)| =
x2T i=1,n

—oo<t<+00

vrai supmax|f Y Gt + & —y) UF (ot +

—00<t<+00

+&(x —y)dy| <

< yrai SupmaXJ ZlCU(y,t+€l(x—y))||U"(y,t+é1(x—y))|dy<

—00<t<+00
< vrai su maxJ C|Ujk(y't+fi(x_3’))|
4 p s (14 y)1*e(1 + |¢))+e

i=1n

—00<t<+00

400
< cf n(l+y) 1 ¢x
X

X vrai supmax |Uk(x t )|dy =
x'zy i=1,n
—oo<t<+00

400
—on [ @+ )UK dy <
X

400
< cn f (1 + ) E U], dy
T
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Beloliklo,
AU (%, Dllr < ¢

+eo U,

T G =

(11)

Onda asagidaki teorema gora hallin varligi va yeganaliyi almnur.

Teorem [1] . Tutaq ki, B Banax fozasinda

U=h+AU
tonliyi verilmigdir. A xatti operatordur vo Te(—o0,400) adadlarina gora ||U|| 7
normasi uigiin

400
AUl < f a1Vl dr
T

barabaorsizliyi 6denilir, burada
fj;o a(1) < +o0.
Onda istonilon heB tgiin hoall var vo yeganadir.
Indi iso (8) miinasibatlorini gostorak.
(9) inteqgral tonliklor sistemindon

UG, t) = biE(t + §0)| =

|| Dleube+site- ke + -y ay| <
x4

+oo 1
Z|Cij(y» t+ & =) Uf @t + & —y)|dy ,i=n—1,n.
X j=1
Ujk(x,t) € Lo (R4, R) oldugundan 3 M > 0 var ki, sanki her yerdo |Ujk(x ,
t)] <M olur. Burada R, = (0,+), R = (—, +).
Onda (2) —ni nazors alsaq

|UE(x,t) — b + flx| <

f Z 1+ y)”‘E 1+t + sﬂ(x —y)Pr*e Mdy =

+00 1 &
ScMnf ————dy =cMn¢ oo _
X

(1+y)t+e —€ x
_ cMn 1 400 _cMn 1 o { (12)
B e (1+y)s e (1+x)E’ b= M
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alinir.
Cilinki,
1

ECE R

dogrudur.

Onda x — +o0 oldugda limito keg¢sok (8) miinasibatlorini alariq.

Bu teoremdon alinir ki, har bir verilon {a;(t),...,a,—,(t)}, (a;(t) €
Ly (—90,+),i =1,..,n—2) golon dalgalari {i¢iin yegana U*(x,t) (k=
1,...,n —2 ) hollori var vo bu hallor iiciin sopilon {b¥_, (t), bX(t)}, bk(t) €
L (—00, +00) dalgalari ils ifads edilon (8) asimptotikast dogrudur.

Yoni

{a1(t), ) an_2 ()} = U*(x,t) - {bj_; (), bf; (t)}uygunlugu
birgiymatlidir.

Onda

S¥:{ar(t), ) an—2 (O = {by_1 (), bE (O} k =1,n -2
operatorunu toyin etmak olar.

S=(St,..,5m2)
operatoruna yarimoxda sopilmo operatoru deyilir.

S operatoruna goro omsallarin tapilmast masalasi tors sopilmo masalasi
adlanir.

Tors masalonin dyronilmasi 2n sayda ¢evirmo operatorlarindan, Volter
operatorlar lizro faktorizasiya xassolorindon istifado edilmoklo biitiin oxda tors
sopilma masolasinin dyronilmosinae gatirilir.
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AGEOGEBRA PROQRAM MUHITINDO RiYAZIYYATDA HONDOSI
MOSOLOLORIN HOLLINDO COBRI AFFIN CEVIRMOLORIN
NOZORI TODQIQI VO TOTBIQ IMKANLARININ TOHLILI

Acar sozlar: riyaziyyat, handasa, interaktiv handasi tasvir, GeoGebra, inikas,
inversiya, donma, paralel ké¢iirma, homotetiya, harakat

Magalads GeoGebra programinin xiisusiyyatlorindon istifado edorok miistovi
tizarinds fiqurlarin miixtalif ¢evirmalorinin tasvirinin qurulmasina baxilmisdir. Genis
istifado miqyas1 olan bu program kompiiter proqramlar1 arasinda gostarilon istigamatda
¢ox populyardir. GeoGebra proqrami vasitasilo riyaziyyatda hondasa masalalarinin
hallinin tosvirini gostormak olur. Programin potensialindan istifads edorok riyaziyyatin
affin gevirmolorinin 6yranilmasi, handasi tasvirlorin qurulmas: géstorilmisdir.

b.b.A3u306, 3.A.Ilanaxoea

AHAJIN3 MPAKTUYECKOI'O IIPUMEHEHUSA U UCCJIIEJOBAHUE
TEOPETUUYECKHWX BO3MOXXHOCTENH NMPUMEHEHUA
AJTEBPAMYECKHUX A®PUHHBIX IPEOBPA3OBAHUM

TP PEHIEHUU TEOMETPUYECKUX 3AJJIAY MATEMATHUKHU
B CPEJAE NPOI'PAMMBI GEOGEBRA

Kniouesvie  cnosa:  mamemamuxa, — ceomempusi,  UHMEPAKMUBHbIE
ceomempudecKkue nocmpokKeus, GeoGebra, ompasicernue, uHeepcus, epauieHue,
nepenoc, comomemus, cO8UU

B  cratee  paccmarpuBaeTcs = IMOCTPOCHHWE  ONHCAHUH  pa3lMYHBIX
npeoOpa3oBaHuii GUTYp Ha TIIOCKOCTU € UCTIOJIB30BAHUEM BO3MOXKHOCTEH MPOrPaMMBI
GeoGebra. Jra mporpamma, siBISETCS HauOoyiee IMUPOKO HCIONB3YyeMOH M OYEHb
MOMyJISiPHA CpeAM  KOMIBIOTEPHBIX mporpamMM. [lporpamma GeoGebra wmoxer
WCTIONB30BaThCsA [JISi ONHCAaHUS pEIleHHS T'€OMETPUYECKHX 3a/1ad MaTeMaTHKH.
Hcnonb3ysi  BO3MOXHOCTH  TNPOTPaMMBbI,  TOKazaHO  u3ydeHwe  adduHHBIX
npeoOpa3oBaHuii B MATEMATHKE, TOCTPOCHUE TEOMETPHUECKUX QHUTYD.
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B.B.Azizov, Z.A.Panahova

GEOGEBRA PROGRAM IN THE ENVIRONMENT MATHEMATICS IN
SOLUTION OF GEOMETRIC PROBLEMS THEORY OF ALGERIA AFFIN
TRANSFORMATION ANALYSIS OF RESEARCH AND APPLICATION
OPPORTUNITIES

Keywords: mathematics, geometry, interactive geometric drawings,
GeoGebra, reflction, inversion, rotation, translation, homothety, shifts

The article considers the construction of descriptions of various
transformations of figures on a plane using the features of the program GeoGebra. This
program, which is widely used, is very popular among computer programs. The
GeoGebra program can be used to describe the solution of geometric problems in
mathematics. Using the potential of the program, the study of affine transformations in
mathematics, the construction of geometric figures is shown.

Son on ilds handasi fiqurlarin tosvirinin vizuallasdirilmasinda interaktiv
handasi miihitin istifadesinin ¢ox inkisaf etdiyini goriiriik. Interaktiv handosi
miihit (IHM) dedikds, tohsil mogsadlori ii¢iin xiisusi hazirlanmis vo hondasi
obyektlardan ibarst kompiiterds handasi qurmalarin yerina yetirilmasino va bu
obyektlor arasinda miinasibatlorin qurulmasma imkan veran program tominati
basa diisiiliir. Interaktiv hondasi metodlar hondasi fiqurlar1 miioyyan olagolor
daxilinds doyisdirmak imkani verir. Kompiiter vizualizasiyasindan istifado
edorok "vizual abstraksiya” yaratmag, yeni yalmiz bu vo ya digor real
obyektlorin deyil, ham do elmi qanunlarin, noazariyyslorin, anlayislarin
dinamikasinin vacib xiisusiyyatlorini gdstormok olur. IKT-nin istifadosi ayani
molumatlarla ¢evik sokildo islomoays imkan verir. Effektiv vizuallasdirma
vasitasi olan kompiiter tohsil prosesinin biitiin marhalalarinda, har hansi fann va
kurs corgivasindo hoyata kegirilo bilor. Miixtolif kompiiter vizual vasitolorinin
totbiqi  handasanin planimetriya vo stereometriya kimi hissalarinin
komponentlorinin todrisinds xiisusi shomiyyat kosb edir. Belo tolobati tamin
etmok t¢iin miixtalif program paketlorindon istifado edilmolidir. Miimkiin
programlardan bazilori "Canli Riyaziyyat", "Riyazi Dizayner", "Stereometriya
Toolbar", "GEOGEBRA" va s. gostormok olar. Hal-hazirda riyazi masalalor
liciin onlarla program md&vcuddur. Hamisi yalniz toforriiatlart ilo forglonir.
GeoGebra programi bu giin xiisusilo populyardir. GeoGebra handass, cabr,
fizika vo digor olagoli fonlorin todrisinds istifado tiglin dinamik ("canli")
tosvirlor yaradan bir program tominatidir [1.2.3]. Bu program tominatinin asas
ideyas1 hondasi, cobri vo adodi ifadslorin interaktiv birlosmasidir. GeoGebra,
hondasado teoremlorin isbatini niimayis etdirmok, togdimat rejiminin komoyi
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ilo hall olunan tapsiriglart gérmak iiciin istifado edilo bilor. Paketin alstlori g
Olgiili koordinat sistemininds, ii¢ Olgilii fiqurlarin iki olgiili sokillorinin
gostorilmasina vo hor ciir hondasi ¢evrilmolorin aparilmasina imkan verir;
kasiklarin qurulmasi, tayini vo S. Riyazi masalalari hall etmok ti¢iin kompiiter
Vo proqram miihiti hondasi mosalalorin hallinds faydali bir vasitadir. Onun
komoayi ilo eksperimental olaraq yeni maraqli hondasi faktlar1 kosf etmok olar.
Insan iiciin iso an vacib rol oynayan bu faktlar isbat etmokdir.

Bélma 1. Miistavinin Afin ¢evirmalari. Bu bolmods ticolcili kopiiter
grafikasina osaslanan osas nozori riyazi alostlor haqginda gisa mallumat
verilacok.

Hondasi cevirmalar nazariyyasi handosanin formalasmasinda miihiim rol
oynayir. Hondosodo asas anlayiglara teorem va tokliflara nozor salsaq gorarik ki,
hondasi fiqurlarin el xassalari var ki, handasi ¢evirmalar naticosinds doyismoaz
qalir. Daha dogrusu bu gevirmolor qrupuna nazaran invariant qalir. Bu qruplar
oxsar c¢evirmoalor grupu va ya harokat g¢evirmoalori qrupu adlanir. Handasi
cevirmolor nozariyyasi, hondosonin miixtolif — saholori arasindaki forqgi vo
uygunlugu tapmaga yaxindan komoak edir.

Torif 1.1. Forz edok ki, G har hansi bos olmayan ¢oxlug va bu ¢oxlugun
hor hansi iki elementi ti¢iin tiglincii element tayin olunub.

G+#0, YVaeG, VbeG, acb€eG

< G,o> clitliiylino baxaq bu ciitliik o vaxt qrup adlanar ki, asagidaki {i¢
sort (aksiomlar) odoanilsin. [7,8,9]

1) G ¢oxlugunun miixtalif a, b, c € G elementlari {igiin

ac(boec)=(aobh)oc
sorti 6danilsin

2) G g¢oxlugununda elo e (neytral element) var ki, G ¢oxlugunun ixtiyari
a elementi igiina c e = a.

3) G ¢oxlugunun ixtiyari a elementi tigin elo a’ (simmetrik element)
elementi var ki,

aca =e .

Cobr kursunda gostorilir ki, hor bir a elementi i¢lin neytral vo
simmetrik element yeganodir, ace =eca Vo ao a' =a'o a.Cox vaxt
simmetrik elementi a=! kimi isaro edirlar.

Toarif 1.2. Bos olmayan X g¢oxlugunun 6zii-6ziino biyektiv (qarsiligl
birgiymatli) inikasina ¢evirma deyilir.

Ogor X - noqtalor ¢oxlugu olarsa, bu ¢evirmoalor hondasi gevirmalor
adlanir.

Toarif 1.3. Forz edok ki, m mistovisinin 6zli-0zlino inikas1 f:m - 7
bir ne¢o affin koordinat sistemino nazoron Xotti cirlasmayan sistem soklindo
verilmisdi
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{x’ = 11X + C12Y + Xo,
y' =CC21xC+ C22Y t Yo,
11 C12
|021 C22| #0

Bu ifadoalori matris formada da yaza bilorik,

x! €11 C12 x x

(y,) - (C21 C22) ' (Y) + (yg).
Belo inikasa miistovinin 6zii-6ziino Xatti inikasi deyilir. Bu o demokdir ki, elo
affin koordinat sistemi var Ki, bu sistema nazaron hor hanst M (x,y) noqtosine
garst qoyulan M’'(x'y") noqtesinin koordinatlart verilmis diisturlar vasitasilo
tapilir. Belo xotti inikaslar, daha dogrusu miistovinin qarsiliglt birqiymatli
inikaslar1 (biyeksiyalar) miistovinin ¢evirmalari adlanir.

Bos olmayan noqtolor c¢oxlugunu S,S# 0 ilo isaro edok. S
coxlugundaki biitiin ¢evirmalor ¢oxlugunu isa Gy ilo isars edok. Gg ¢oxlugunda
kompozisiya (superpozisiya, vurma) amali toyin edok. Bu amoli “o” kimi isaro
edok. Forz edok ki, f € Gg, g € G5 vo S ¢oxlugundan gétiiriilmiis har bir x,
(Vx €S) elementi {liglin f og cevirmasi qarst qoymaq olar (f o g)(x) =
f(g(x)).

Kompozisiyanin torifino osason f o g cevirmosi S coxlugunun 6zii
Oziino garsiligli birgiymotli inikasidir: (f o g) € Gs. Torifo osason ¢evirmo
naticasinda x elementini (f o g)(x) = f(g(x)) elementina ¢evmok ii¢iin avvalca
g sonra iss f ¢evirmasi totbiq olunur. Bu ¢evirmo f o g soklindo gostorilir, f
Vo g cevirmolorinin kompozisiyast adlanir.  “o”  toyin olunmus “o”
kompozisiya amali binar amaldir. [9,10]

Teorem 1.1. (Gg,o) ciitliiyii “o” kompozisiya omalind nozaran qrup toskil
edir. m miistovisinin 0zii-6zlino xoti inikaslar1 miistovinin affin ¢evirmolori
adlanir.

Miistovinin biitiin affin ¢evirmalorini A, ils isaro edok. Miistovinin Afin
cevirmoloar liclin asagidaki tokliflor dogrudur.

1. Affin ¢evirmonin torsi do Affin ¢evirmadir.

2. Istonilon affin sistemo nozoron affin gevirmolor xotti cirlasmayan

sistem vasitasilo verilir

3. Affin ¢evirmoalorin kompozisiyasi da affin cevirmadir.

GeoGebra-nin interaktiv metodlarindan istifado edorok hondosi
masalalorin hallinds sagirdlors tapsiriglart yerina yetirorkon diizgiin vo doqiq
sokil ¢okmoyin vacibliyino diqget yetirmoyo imkan verir, toloboalorin grafik
modoniyyatinin  formalagsmasmma komok edir vo noticodo hondosodoki
problemlorin diizglin hollinin effektivliyini artirir. Asagida toqdim edilon
masololors baxaq:

Misal 1. Umumi dekart koordinat sistemina nozoren affin ¢evirmonin
koordinatlarla ifadosi verilir.

33



B.B.Ozizov, Z.A.Panahova

X'=2x—y+2
y' =x+3y—-1
A(—1,2); d(-3,2) B'(24); E'(—1,3) noqtalorinin va vektorlarinin
¢evirma noaticasindoki obrazlarini vo proobrazlarini tapin.
A'-in koordinatlarini tapaq
X' =2x—y+2=2-(-1)—2+2=-2
y=x+3y-1=-14+3-2-1=4
A £>A’, A-nin obraz1 A'(—2,4) olar.
Indi iso d’-nin koordinatlarini tapaq.
a;=2x—y+2=2-(-3)-2+2=-6
a, =x+3y—-1=-3+3:-2—-1=2
a L> a’, d-nin obrazi ?(-6,2) olar.
Afin ¢evirmo noticasinds obrazi B'(2,4); olan ndqtonin proobrazini tapaq
2x—y+2=72
{x +3y—1=4
Sistem tonliyi hall etsok x =5/7, y = 10/7 alinar. Demok B’ in proobrazi
B(5/7,10/7) olar.
indi iso b’ (—1,3) -in koordinatlarmi tapaq.
2x—y+2=-1
{ x+3y—1=3
Sistem tonliyi hall etsok x =5/7, y =10/7 alinar. Demok B’(—1,3)-in
proobrazi E(—5/7,11/7) olar.
GeoGebra programi  komayilo  mosalonin  grafikinin - qurulmast
instruksiyasi codval 1-do verilmisdir.

Cadval 1
Misal 1 iiciin grafikinin qurulmasi instruksiyasi
Addimlar Alatlar Qurulus ii¢iin sarhlar
Ne
1 A(-1;2) vo B1(2;4) homginin A1(-2;4) va
B(5/7;10/7) noqtalarini koordinat sisteminda
qurun.
2 - 1) Menyuda Diiz xatt igarasini aktivlosdirarok
A ) — Vektor alotini segorok d(—3,2) va obrazinmi
Diiz xatt | 276, 2) vektorunu qurun.
7 Bextop 2) Eyni gqayda ilo B’(—l,?)) Vo proobrazini
Vektor b(—5,/7,11/7) vektorunu qurun.
Sokil 1. a), b).
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Sakil 1. Misal 1 iigiin rasm a), b)
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Misal 2. Umumi dekart koordinat sistemino nozeren affin ¢evirmonin
x'=x—-3y+2

Y = 2x+y—3 verilir. 7x+7y+2=0 diiz xottinin obrazinin

umumi formulasi {
tonliyini tapin.
—1’+3’+1 = 2’+1’+1
X=X gy Y =TTy
TX+7y+2=0
7(1 ’+3 ’+1)+7( 1 ’+3 ’+1)+2—0
7% 7Y 7% 7Y =

Sadalosdirsak verilmis diiz xattin obrazinin tonliyini almis olariq.
x'—4y'—16=0

GeoGebra programi komoyilo mosalonin  qgrafikinin  qurulmasi
instruksiyasi codval 2-do verilmisdir.

Cadval 2
Misal 2 iiciin qrafikinin qurulmasi instruksiyasi

Addimlar | Alatlar Qurulus ti¢iin sarhlar
Ne

1 A(-2/7;0) va B(0;-2/7) hamginin C(0;-4) vo D(16;0)
noqtalorini koordinat sisteminds qurun.

2 - A vo B; hom¢in C vo D; ndqtolorindon kecon diiz
A xottlori gokin.
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/ (0,4)

eql: Tx+ 7y +2=10 N @

A = Nepecevenne(eql, OcbAbeynce) :
- (-0.29,0)

eq2:x-4y-16=10 : 7}“

o O O o

B = Mepeceyenme(eql, OcoOppunar) :
— (0,-0.29) \An [

C = TMepecevenue(eq2, OceOpaunar) : ‘ //
0 Tt | [
- (0. \ L

O D = MMepeceuenne(eq2, OcvABeunce) : | T
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Sakil 2. Misal 2 ii¢ciin rasm

Bdélma 2. Miistavinin harakati. Miistavinin harakatlar qrupu

Tarif 2.1. Horokat (ké¢lirma) m miistavisinin elo f ¢evirmasina deyilir
ki, bu ¢evirma zaman1 ndqtalor arasindaki masafs doyismir.
Miistovisinin biitiin harokatlor ¢oxlugunu H;; ils isars edok.

Teorem 2.1. m Mistovisinin biitiin harokotlor ¢oxlugu olan Hj
cevirmoalorin kompozisiya amoalina nozaran qrup toskil edir.
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Isbati: Gostorak ki, H; coxlugu cevirmolorin “o” kompozisiya amalina
nozoran qapalidir vo tors elementin varligini gostorok. m miistovisinin f
Vo g harokatlorino baxag. Onda f o g kompozisiya amalina nazoron horakat
olar.

(f = 9)(IAB]) = f(g([AB]))

moantiq simvollarindan istifado etsok V f,g € D, = (f o g) € D,
f Vo g hoarokotdir vo hor iki ¢evirmo iki noqte arasindaki mosafoni saxlayir,
ona gora doa f o g — do harokotdir.

1) f horokoatdirso onun oksi olan £~ baxag. A vo B ndqtolori arasindaki

mosafoni |AB| kimi isara edok f horakati noticasindo

|AB| = |A'B’|, = f~!- da horokotdir.
Bu halda (Hy,°) € (Gg,°). [9,10]
Miistovinin harakatine aid bazi niimiinalors baxaq: paralel ko¢lirmo, donma, ox
simmetriyasi.

Bolma 3. Miistovinin paralel kigiirmasi
Torif 3.1. m mistovisinin ¥ vektoru iizro paralel koglirmoasi elo
T.,:m — m inikasina deyilir ki, asagidaki kimi gostorilsin.
VMen, T,(M)=M MM =7 .
Ogor v = 0, onda T, = e (eynilik ¢gevirmasi).
Torifdon goriiniir ki, paralel koclirmo ndqtolor arasindaki mosafoni saxlayir.
Paralel kogiirmoalor ¢oxlugu kompozisiya amalina naran grup toskil edir.
[8,10] Belo ki,
T,oT,=T_, vo T,”'=T_; .
u v u+v v
Afin koordinat sistemindoa paralel kd¢tirmonin analitik ifadasini verok.
Forz edok ki, M(x,y) néqtasi Vo ¥ (xq,V,) — paralel kdgiirmo vektoru
verilmisdir.
T.(M)=M' < OM+% =0M'

Onda paralel kogiirmonin analitik xatti ifadasi bu sokilds olar.
x'=x+x
T—>:{ [
v (Y =Y+tYo.

R

Bu iso onu gostorir ki, Paralel kogiirmo affin ¢evirmodir vo miistovinin
orientasiyasini toyin edir.

38



AGEOGEBRA PROQRAM MUHITINDO RIYAZIYYATDA HONDOSI MOSOLOLORIN ...

Misal 3. AABC —iigbucagmin. MN vo KL vektorlara gora paralel
kogiirmo omoliyyatini aparin.

GeoGebra programi komoyilo mosalonin  qgrafikinin  qurulmasi
instruksiyasi cadval 3-do verilmisdir.

Cadval 3
Misal 3 iigiin qrafikinin qurulmasi instruksiyasi

Addimlar Alatlar Qurulus ii¢iin sarhlor
Ne
1 . A; B; C- iic noqtays gora ticbucaqli qurun
~ Sokil 2. a).

1) Menyuda Diiz xott isarssini
aktivlosdirorok — Vektor alotini segarok

N

Diiz xoft ixtiyart MN vektorunu qurun.
" Bextop 2) Eyni gayda ilo KL vektorunu qurun.
Vektor Sokil 2. a).
3 1) AABC — Obyektinin tizorinds “Mausun”
sol diiymasini sixaraq aktivlosdirin.

\ aktivlosdirin

3) AABC — Obyetinin iizorinds “Maus”-la
vektor istigamatimda harokat edirik.

Sokil 2.b).

4 . |2) Sonra MN vektorunun uzorindo
| | “Mausun”  sol  diiymosini  sixaraq

i

4 _ 3-cii addimda KL vetoru iigiin eyni
omoaliyyatlar tokrarrliyiriq.
Sakil 2. ¢).
5 A A komandasi ilo obj -obyektin vec-
Translate[obj, vektoruna goro parallel koglirmasi icra
vec] olunur.
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tn

=2 *«—

=

c)

Sakil 3. Misal 3 iiciin rasm a), b), c)

Misal 4. ocABCD - dordbucaglisinin O (merkoz) ndqtosine vo k=2
omsalina gors oxsar dordbucaqlisint homotetik qurun.

GeoGebra programi  komoyilo masolonin  qrafikinin  qurulmasi
instruksiyasi cadval 4-da verilmisdir.

Cadval 4
Misal 4 iigiin qrafikinin qurulmasi instruksiyasi
Addimlar Alatlar Qurulus ti¢iin sarhlar

Ne

1 O(x;y) — ixtiyart noqtoni dekart koordinat
sisteminda qurun.

2 . A; B; C; D; E- noqtolorino goros coxbucaqli
o qurun.

1) Menyuda Diiz xatta goro oks etdirmo
isarasini aktivlesdirarok —Homotetiya alatini
secirik

o

ke
;o [omoTeTus
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4 1) ABCDE c¢oxbucaqglisinin — Obyektinin
tizorindo  “Mausun” sol diiymesini sixaraq
aktivlosdirin.

2) Agilan pancarada k—omsalini
giymoatlondiririk.

3) Sonra O(x;y) noqtesinin  uzarinds
“Mausun” sol diiymasini sixaraq Obyektin
boyiidiilmiis  Homotetiyasin:  —kopyasini
aliriq.

5 A. A komandasi ilo obj —obyektin k-omsali olan

Dilate[obj,k, P] | O(x;y) noqtesina gora boyiidiilmiis kopyasini
alirq

e
SN
/ e iy \___-_
yd J >
<
?\ L //:/"' i D//
ot s N et R 50
T 7"—— iy (| 2 d
oégfff"’## ‘\j— \
-+ E
=
—10 9 -8 -7 -6 5 -4 3 -2 1 0 '!E 4
-2

Sakil 4. Misal 4 iiciin rasm. ABCDE —¢coxbucaqlinin k=2 amsali va
O markazi olan homotetiyas:

Bolma 4. Miistavinin donmasi (cevrilmasi).

Toarif 4.1. Forz edok ki, m miitovisi lizorindo O noqtasi verilmisdi vo
a € (—m; ). Orientasiya edilmis miistovi tizarinds bels inikas tayin edak.

V§:m — m (0 noqtasi otrafinda @ bucagi qgodor donmo)
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1) ©gar M = 0, onda V(M) = 0, agar O noqtasi 6zii - 6ziino kegir vo
cevirmonin torpanmaz ndqtasi adlanir.

2) Bgor M # 0, onda VF(M) = M': |OM| = |OM'|; (OM; OM’) = a.

Bu halda O noqtasi donmanin morkazi, a-dénms bucagi adlanir. Burada
donmenin markazi vo ddnmo bucag birqiymatli tayin olunur.

Dekart koordinat sistemino nazoron dénmonin analitik ifadasini verok.
Koordinat sistemini elo segok ki, koordinat baslangict O néqtasi donma markazi
ilo tist-listo diigsiin.

V§ donmosi naticasindo M(x,y) noqtesi M'(x'y') noqtesina kegir.
Obrazin koordinatlarin1 proobrazin koordinatlari ils ifade edok.

|OM| = [OM'| = p,
G OoM)=¢,
(OM; OM')=« .

Onda M noqtasinin kooordinatlar asagidaki sistemi 6dayar.
X = pcosy,
{y = psing .
M'(x'y") néqtesinin koordinatlari iso bu sokilds olar:
{x’ = pcos(p + a),
y' = psin(p +a).
{x’ = p cos gcosa — p sin psina ,
y' = psingcosa + p cos psina .
M noqtesinin koordinatlarinin diisturundan istifads etsok alariq ki,
{x’ = x cosa — ysina,
y' = xsina + ycosa .
Bu diisturlar miistavinin afin ¢evirmalarini toyin edir.
|cgsa —sina| _ 459
sina  cosa
Oldugundan ¢evirma birinci ndv olub miistavinin orientasiyasini doyismir.
Donmo noqtolor arasindaki  mosafoni doyismir demok horokot
¢evirmosidir. Miistovinin ¢evirmasi birinci név horokotdir.

Misal 5. tABCD —goxbucaqlinin O (morkaz) ndqtasine vo a— bucagina
gora gevrilmasini qurun.
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GeoGebra programi komoyilo mosalonin  qgrafikinin  qurulmasi
instruksiyasi cadval 5-do verilmisdir.

Cadval 5
Misal 5 ii¢iin qrafikinin qurulmasi instruksiyasi

Addimlar Alatlar Qurulus ii¢iin sarhlar
Ne

koordinat sisteminds qurun.

1 R O(x;y) — ixtiyar1 noqtoni dekart
[ ]

A; B; C;D;- noqgtolorine  goro
¢oxbucaqli qurun.

3 . 1) Menyuda Diiz xatto géra aks etdirmo
x isarosini aktivlesdirorok — nogtaya gora
cevrilma alatini secirik

L ]
Ji>» TTOBOPOT BOKPYF TOYKM

1) ABCDE  c¢oxbucaqlisinin = —
Obyetinin {izorindo  “Mausun” sol
diiymaosini sixaraq aktivlosdirin.

2) Agilan poncorodo  a-bucaqini
giymatlondiririk.

3) Sonra O(x;y) ndqtesinin uzarinda
“Mausun” sol diiymosini sixaraq
Obyetin ~ O(x;y) noqtesina  goro
cevrilmasini aliriq.

5 A. A komandasi1 ilo obj —obyektin o -
Rotate[obj,a O] bucaqi olan O(X;y) ndqtesine gors
cevrilmasini aliriq
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Sakil 5. Misal 5 iiciin rosm. ABCD coxbucaqlistnin a -90° bucaqi olan
O(X;Y)— néqtasina gira cevirmasini aliryq.

Hal-hazirda, kompiiter toliminin an aktual problemlaordan biri,
ixtisaslagsmis totbiqi proqram paketlorindan todris vasitasi kimi istifadasidir.

MatLab, MatCad, Maple, Mathematica, Statistica, Derive, Scilab,
Octave, Maxima vo bu kimi ixtisaslasmig totbigi programlar paketlori - miiasir
todris, tohsil va tolim texnologiyalarin istifadosinds qarsiya ¢ixan problemlorin
halli {iciin genis istifado edilon vasitolor kimi ¢ixis edirlor [4, 5, 6]. ixtisaslasmis
totbigi program paketlorindan - tadris faaliyyatinin miixtalif marhoalalorinde hom
sagirdlorin auditoriya masgolo darslorinds hom do fordi darslorinds istifads
oluna bilor. Bir gayda olarag, belo programlarla is, istifado¢i vo programla
dialog osasinda qurulur vo miollim miidaxiloesi tolob olunmur. Lakin, agor
ixtisaslasmig totbigi program paketlorini istifadogisi - mioallimdirss, onda o
todrisda, niimayis iiclin kompiiter modelindon istifado eds bilor vo bu onun
pedaqoji yaradiciliginda genis imkanlar aca bilar.

Aktualhq: Miiasir dévrdo IKT-n taliminin on aktual problemlordan biri
kompiiter texnologiyalart vo diizglin seg¢ilmis todris, tohsil vo talim
texnologiyalarin birga istifadasindon ibarstdir. EIm vo onun inkisafini tamin
edon tadris vo tohsil saholorinds informasiyalasdirima, kompiiter, oan miiasir
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IKT sistemlorinin tothigi yeni soviyyoado vo keyfiyyotdo biliklorin alinmasina
genis imkanlar yaradir.

Yenilik: Ali tohsil miiassisasinin mozunu olan bir miitoXassis, lazimi
riyazi aparat vo hesablama vasitalorindan istifads edarak, praktiki is sahasindoki
problemloari hall etmayi bacarmalidir. Buna gors do, riyaziyyat kursunun imumi
texniki vo xiisusi fonlor dovriiniin tam oyronilmosi, tolobs torofindon peso
tohsilinin alinmasinda osas olmalidir.

Praktiki ahamiyyat: Kompiiter texnologiyalarinin hesablama, qrafik,
interaktiv, arayis vo molumat tobistli programlarinin bir ixtisaslagmis totbigi
programlar paketi kimi togdim etdiyi imkanlar sayssinds, pesokar foaliyystin
miixtalif sahalorino aid totbig olunan problemlarin halli ii¢iin kompleks
yanagma yaratmaq real olur, bu da riyaziyyat kursunun monimsanilmasinin
keyfiyyatini ohamiyyatli doracoads artirmaga imkan verir.
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V-VI SINIFLORIN RIYAZIYYAT TOLiMi PROSESINDO MUASIR
TOLIM USULLARINDAN ISTIFADONIN OHOMIYYOTI

Acar sozlar: orta moktob, sagird, riyaziyyat, miiallim, V-VI sinif, talim tisulu,
totbiq

Azorbaycan miistaqillik olds etdikdon sonra biitiin sahalorlo yanasi tohsil
sahasinds do asasl doyisikliklor aparilmig, magsadyonlii islahatlara baslanilmisdir. Bu
addim Olkomizdo yeni comiyyotin qurulmasi ilo olagodar vo beynolxalg alomo
inteqrasiya olunmasi moqsadilo atilmigdir. Respublikamizda hoyata kegirilon tohsil
islahatinin mogsadi talim prosesinin somaraliliyini tamin etmoklo milli vo {imumbagari
doyarlara yiyalonan, yaradici vo tonqidi diisiinmoyi bacaran, hartarafli formalagmus faal
saxsiyyat yetisdirmakdir. Bu giin 6yrananlar elo zoruri biliklorla tomin olunmalidir ki,
hor bir ford sorbast olaraq globallasan diinyamizda informasiya comiyyatinin foal
tizviina ¢evrilsin. Toahsilo edilon doyisikliklar vo yeniliklori yerina yetirmok ftigiin ilk
névbado Oyradon 6zii doyismoalidir. Miiasir tohsil sisteminin toloblarindan irali golon
dayisikliklari bilmali, hamginin yeniliklari totbig etmoyi bacarmalidir. Bir s6zlo talimin
yeni texnologiyalarini bilmalidir. V-VI sinif riyaziyyat tolimindo miasir tolim
tisullariin shamiyyatindon bohs edilmisdir. Bu siniflords dorslorin yeni tolim tisullari
osasinda qurulmasi sagirdlorin - montigi  tofokkiiriinii inkisaf etdirir, onlarin
diinyagoriisiinii genislondirir. Miiasir tolim texnologiyalarina asaslanan darslor sadaca
maragli olmagla yetinmir, homg¢inin Oyronilon materialin totbigine, moévzunun
yaddaqalan olmasina, Oyrananlorin dorketmo qabiliyystlorinin inkisafina, tolim
prosesinda biitiin sagirdlorin istirakina vo on asast iso Naticoyoniimliiliiys asas verir.

A.M.Ceuoosa

3HAYEHHME UCII0JIb30BAHUA COBPEMEHHBIX METO1OB
B NIPOLUECCE OBYYEHUSA MATEMATHUKE B V-VI KIIACCAX

Knwouesvie cnosa: cpeduss wikona, yyemux, mamemamuxa, yyumenv, V-VI
Kaaccul, Memoo 00yuenus, npumereHue

[ocne obperenust AzepOaiikaHOM HE3aBUCHMOCTH BO Bcex cdepax, B TOM
yuciae W B OOpa30BaHMM, NPOM30LUIM KOPEHHbIE W3MEHEHUs, ObUIM HavaThl
LeJIeHanpaBlieHHble  pe@opMbl. IOTOT Imar ObUT  MPEJUpUHIT B CBA3M €O
CTPOUTENLCTBOM HOBOTO OOINECTBAa B HAIEH CTpaHEe W C IENbI0 €ro WHTErpaluyd B
MeXIyHapoaHoe coobiectBo. Llensio oOpa3oBarenbHOl pedopMBbl, MPOBOIUMON B
Haleil pecryOimKe, SBISETCS BOCIHUTaHUE BCECTOPOHHE C(HOPMHUPOBAHHON aKTHBHOU
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JIUYHOCTH, CHOCOOHON yCBaWBaTh HAIMOHAIBHBIE M OOIICUEIOBEUYECKHE IEHHOCTH,
TBOPYECKH M KPUTHYCCKH MBICIUTh, oOecneunBas 3(PQGEeKTHBHOCTh IIpoliecca
o0OyueHus. CeroliHs y4yaluecs JOKHbI ObITh 00€CIeYeHbl HEOOXOIUMBIMU 3HAHUSIMH,
YTOOBI CBOOOJHO CTaTh AKTHBHBIM YJICHOM HH(OPMAIMOHHOTO OOIIECTBA B HAIEM
rIo0AM3UPOBAaHHOM MHupe. UTOOBI OCYIIECTBUTh H3MCHEHHSI W HOBOBBEJCHUS B
o0pa3oBaHUU, 00YYArOIINN, MPEXK]IE TOJDKEH MPOBECTH caMOu3MeHeHUsl. JlomKeH ObITh
B Kypce W3MCHEHWH, BBITCKAIOIIMX H3 TPEOOBAHUI COBPEMEHHOW CHUCTEMBI
o0pa3oBaHus, a TAKKE YMETh MPUMEHATh MHHOBarUu. OJHUM CIIOBOM, OH JIOJDKCH
3HATh HOBBIC TEXHOJOTHH 00y4eHHs. OOCYXJeHa BaXKHOCTh COBPEMEHHBIX METOJIOB
oOyuenus maremaruke B V-VI kmaccax. IlocTpoeHne ypokoB B 3THX Kjaccax Ha
OCHOBE HOBBIX METOJIOB OOYYEHHUS DPa3BHBACT JIOIMYECKOE MBIIUICHHUE YyYalluXxcs,
pacmmpseT MX KpPYyro3op. YPOKH, OCHOBAaHHBIC Ha COBPEMEHHBIX TEXHOJOTHIX
O6y‘ICHI/IH, HEC TOJIbKO MHTCPECHBI, HO U CJIY’KaT OCHOBOH AJI1 TPpUMEHCHU S U3YUYCHHOT'O
MaTepuaia, 3allOMUHAIONICrOCsS XapakKTepa TEMbl, Pa3BUTHS Y Y4YaIUXCsSd HABBIKOB
MOHUMAaHHUS TPOYUTAHHOTO, YUACTHS BCEX ydalllUXCs B MpoIecce oOydeHHs U, caMmoe
TIIAaBHOE, OPUCHTUPOBAHHOE HA PE3YIIbTaT.

A.M.Seyidova

THE IMPORTANCE OF USING MODERN TEACHING METHODS
IN THE PROCESS OF TEACHING MATHEMATICS FOR GRADES V-VI

Keywords: secondary school, student, math, teacher, grades V-VI, teaching
method, application

After Azerbaijan gained its independence, fundamental changes were made in
all spheres, including education, and purposeful reforms were launched. This step was
taken in connection with the establishment of a new society in our country and in order
to integrate it into the international arena. The purpose of the education reform
implemented in our country is to raise a well-formed active personality with national
and universal values, creative and critical thinking, ensuring the effectiveness of the
teaching process. Today, learners should be provided with the necessary knowledge so
that each individual can freely become an active member of the information society in
our globalized world. In order to implement changes and innovations in education, the
teacher must first change himself. He must be aware of the changes arising from the
requirements of the modern education system, as well as be able to apply innovations.
In short, he must know the new technologies of training. The importance of modern
methods of teaching mathematics for V-V grades was discussed. The construction of
lessons in these classes on the basis of new teaching methods develops students' logical
thinking and expands their worldview. Lessons based on modern learning technologies
are not only interesting, but also provide a basis for the application of the studied
material, the memorable subject, the development of students' comprehension skills,
the participation of all students in the teaching process and, most importantly, results-
oriented.
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Riyaziyyat bir elm olmaqla insanlarin omoli foaliyystindon dogan
tolobat kimi yaranaraq 6z daxili qanunauygunluglari ilo inkisaf edir. Giindalik
hoyatda, dogiq vo humanitar elm saholorinin inkisafinda, texnika vo
texnologiyalarin tokmillogdirilmasi prosesindo ortaya ¢ixan problemlarin
hollindo insanlarin yaxin komokgisino ¢evrilir, sagirdlorin elmi-texniki
biliklorinin genislonmasina imkan yaradir. Bunlar timumtohsil moktablarinds
tadris olunan fanlor sirasinda riyaziyyatin yerini miiayyan etmoklo yanasi, onun
todrisi qarsisinda qoyulan asagidaki osas moqgsadlori Uimumi sokildos
miioyyonlogdirmays imkan verir. Azorbaycan Rspublikasinin imumtohsil
moktablori {igiin riyaziyyat fonni tizro tohsil programinda (kurikulumu) (I-XI
siniflor) homin mogsadlor belo gostorilmisdir:

v riyaziyyatin gergokliyi tosviretmo vo dorketmo metodu olmasi barado
tofokkiir torzi formalagdirmag;

v’ riyaziyyatin tiimumbogori moadoniyyatin torkib hissasi vo comiyystin

inkisafinin harokatverici qiivvasi olmasi haqqinda tasavviirlor yaratmadg;

v tohsili davam etdirmak, digar fonlori 6yronmoak, praktik foaliyyotdo

totbiq magsadils zoruri bilik, bacariq va vardislara yiyalonmok ii¢iin real

zomin yaratmaq [4, s. 6].

Bu moqgsadlori  hoyata kegiracok olan miollimin  yeni talim
texnologiyalarindan istifado etmasi zoruridir. Yeni tolim texnologiyalarina
istinad edon miiasir dorsin  toskili, onun mahiyoti  comiyatin
ozlinomoaxsuslugunu, tolablarini nazora almagla, elmin miiasir soviyyasini vo
yeni pedaqoji texnologiyalarin talablorini 6daya bilmasidir. Ona gora do miiasir
dorsin togkili kifayat gadar geviklik vo dinamiklik talab edir [8, s. 24].

Yeni tolim texnologiyalarinda sagirdlorin intelekltual, manavi cohstdon
inkisaf etdirilmoasi on plana ¢okilmokdadir. Yeni texnologoyalarin tolimds
totbiqi sagirdlorin 6z fikirlorini aydin, mantiqi ardicilliqla ifade etmolarins sorait
yaradir. Bu metodlarin sagird soxsiyyetinin formalagdirilmasinda xiisusi yeri
vardir vo sagirdlorin yaradiciliq qabiliyyatlorini inkisaf etdirmoklo yanasi,
onlarda hom do yiiksok tinsiyyat modoniyyati formalagdirir.

Tolim metodu miirokkab, ¢oxparametrli bir analayis olmaqla tolimin
mogsadini, Mmozmununu, qanunauygunluqlarini, prinsiplarini somorali hoyata
kegirmoak {iglin istifada olunur. Talimin mogsadinin, mazmununun keyfiyyatlo
icrasi, secilmis metodlarin praktik imkanlarindan asilidir. Bu imkanlar1 mohz
metodlar tomin edir vo didaktik sistemin inkisaf siiratino tokan verir. Talimda
totbiq edilon metodlar inkisafa no godor gox sorait yaradarsa, talimin somorasi
da bir o gadar yiiksok olar. Bu manada interaktiv talim metodlari iistiinliik toskil
edir [12, s. 622-623].

Dorso uygun olaraq yeni tolim texnologiyalarinin diizgiin secilmasi
sagirdlords riyaziyyati dyronmok istoyi formalasdirir. Marhum professor Oruc
Hasonli yazir: “Talimin forma vo mazmunu elo secilmoalidir ki, o, sagirdlari
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diistindiirmaya, oziinii dork etmoaya, yaradict faaliyato  stimullasdirsin.
Todgiqat¢ilig vo ya “problemli tolim” metodu gercokliyin Kasfi va dark
edilmasina ydnalmis tobii tafakkiir prosesi ila eyniyyat toskil etdiyindan yaradici
tolim metodikasinin asasim taskil edir” [10, s. 218].

Todqgiqatgr alim S.Badiyev yeni tolim texnologiyalari haqqinda qeyd
edir: “Yeni tolim texnologiyalart ananavi talim metodlarina nisbaton sagirdlorin
yardiciliq qabiliyyatinin inkisaf etmaSina real sarait vo imkan yaradwr” [6, s.
20].

Praktik monada pedaqoji texnologiya dedikds, ham do garsiya qoyulmus
moagsada uygun olaraq bilik, bacariq, vardis vo miinasibatlori formalasdirmaq vo
onlara nozarati hoyata kegirmok ii¢iin omaliyyatlar kompleksi basa diistliir.
Umumiyyatlo pedaqoji texnologiyalarin tosnifi asagidaki kimi aparilir:

1. Tolim texnologiyast — bilik, bacariq vo vordislori formalasdirmaq ii¢iin

hoyata kegirilon amaliyyatlar kimi basa disiilir.

2. Torbiys texnologiyasi — nisbi, sabit vo miintozom olaraq timumiloson
miinasibatlorin,  moQgsadyonlii  formalasdirilmasi  iiglin -~ amoaliyyatlar
komplektidir.

3. Inkisaf texnologiyast — tolim vo tohsil-torbiyo texnologiyas: ilo
olagodardir.

4. Diaqnostika texnologiyast — pedaqoq Ve psixologlarin usaqlarin
moktabs hazirliglarini diagnostlagdirmalaridir [15, s. 18].

Digor fonlordo oldugu kimi V-VI siniflordo riyaziyyat fonninin
todrisinds do miiallim yeni tolim metodlarindan istifado etmoklo dorsi daha
maraqli etmays Vo sagirdlora manimsatmays nail ola bilor. Hor bir fonni vo ya
movzunu maraqli etmok, sevdirmok o godor do asan olmayan bir isdir. Bu is
miiollimin pedaqoji ustaligindan, fonni, usaqlart neco sevmosindon asilidir. Hor
bir fonnin 6zlinomoxsus ¢atinliklori oldugu kimi riyaziyyat fonninin do
cotinliklori az deyil. Riyaziyyat fonni ilk baxigsda sagirdlora “gotin fonn” tosiri
bagislayir vo onlar1 qorxudur. Bas bu fonni neco maraqli etmok olar? Sagirdin
dorso maragi onun miistaqilliyindon, prosesds faal istirak etmasindon asilidir.
Buna goro miiollimin sagirddo 6z fonnino garsi maraq oyada bilmasi vacibdir.
V-VI sinif sagirdlorinin riyazi foaliyyatlorini inkigaf etdirmoyin on somorali
yollarindan biri masalos hallidir. Masals hall edon zaman sagirdlorin miistoqilliyi
artir, tofokkiir foalligi yiiksalir, nozori materialla praktik is arasinda olage
yaratmaq imkani genislonir. Masalo hollinin istiin cohatlorindom biri do odur
ki, eyni moasoalonin bir neg¢a yolla halli miimkiin olur. Bu iso sagirdlords yaradici
yanasmani, miixtolif variantlar axtarmagi, on olverigli varianti segmok Kimi
xtisusiyyatlor formalasdirir. Bu proses zamani sagirdlor 6z fikirlorini togdim
edirlor, fikir miibadilesi aparirlar, hor kas 6z dediyini siibut etmays caligir vo S.
Belo magamlarda miisllimin yaradici, diisiindiiriicii masalolor se¢gmasi vo onlari
todris olunan materialla slagalondirilmasi ¢ox miihiimdiir. Getdikca ¢atinlik
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doracasi artan masalalarin halli sagirdlorin riyazi gabiliyyatlori ilo yanasi digor
gabiliyyatlorini do formalasdirir. Masalon, sarbast masals tortib etmok bacarigi
formalasdirmaq, mosalods ¢atismayan sorti axtarib tapa bilma bacarigi asilamaq
sagirdlordos fonns qars1t maraq yaradan tisullardandir. V sinif hacmindos yaradici
- dislindiiriici masalalora aid bir niimunays baxaq. Perimetri 32 sm olan
diizbucaglidan sahasi an boyiik olan hansidir? Diizbucaqlinin taraflori natural
odod olub 32:2=16 sortini 6domolidir. Comi 16 olan ododlori tapib
gruplasdirmagq sagirdlori axtarisa calb edir. Onlar hamin adadlari bels segirlor:
1vo15;2vo14;3vo13;4vo12;5vo1l;6vo10; 7vo9; 8vo 8. Daha sonra
iSo sahalor hesablanir.

1 sm x 15 sm = 15 sm? 2 sm X 14 sm = 28 sm?
3 sm x 13 sm = 39 sm? 4 sm x 12 sm = 48 sm?
5sm x 11 sm = 55 sm? 6 sm x 10 sm = 60 sm?
7 sm x 9 sm = 63 sm? 8 sm x 8 sm = 64 sm?

Sagirdlor bu hesablamadan sonra soylayirlor ki, perimetri 32 sm olan
diizbucaqglidan sahasi an boyiik olani torafi 8 sm -a barabar olan kvadratdir.

Fikirlogorok oyronmok bilik, bacariq vo Vardiglara yiyalonmanin on
saomarali va effektli yoldur. Bu yolla gazanilan biliklor yaddasdan silinmir,
insanin 6z soxsi “malina” ¢evrilir [3, s. 11].

Bozon movzulara maraq yaratmaq {¢iin basqa bir tisul - ayloncali
elementlordan istifads etmok g6zal notica verir. Masalon, VI siniflords funksiya
movzusunun izaht zamani cadval qurub malum diisturla qiymati hesablayaraq
ozlarinin cadvali tamamlamasi, vo ya oksina verilon giymatlorin hansi diistura
osaslanaraq tapilmasi sagirdlordo xiisusi maraq yaradir. Se¢ilmis digor talim
tsullart  kimi  oylonco  elementlori  sagirdlorin  tofokkiir  faaliyyatini
stimullagdirmali, onlar1 diisiinmoays, yaradiciliga, todqigata sdvq etmolidir.
Sagirdlar hor dorsdo miistaqil olaraq na iso 6yranmolidir. Sagirdlordoe miistoqil
foalliyyat bacarigimi formalasdirmaq tglin onlarin bazi tapsiriqlart miistaqil
yerino yetirmaloring sorait yaratmaq lazimdir. Miistoqil is miiallimin
nozarstindo aparilmali, sagirdlorin bir —birino mane olmalarinin garsist alinmali,
zoif oxuyan sagirdloro fordi sokildo komoklik gostorilmalidir. Mistoqil is
zamani sagirdlain har birinin soxsi gabiliyyati aydin goriiniir.

Mistoqil foaliyyoto so6vq edon tapsiriglar sagirdlords  disiinmo
gabiliyyati, miistoqil qorarlar qobul etmok kimi miihiim bacariglar
formalasdirmagqla yanasi ham da fonni sevdirir [16].

V-VI siniflordo riyaziyyati sevdirmoyin yollarindan biri do sifahi
hesablama vo yaxud da tez hesablama bacariglarini formalasdirmaqdir.
Moasalon, sonu 5 ilo biton ikirogemli odadlorin kvadrata yiiksaldilmasi
prosesinin sifahi yerina yetirilmasini sagirdloro asilamaq onlarda bdyiik maraq
doguracaq. Onlar ailo {izvlori vo ya digar dost-taniglari arasinda bu tsulu
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bilmalori ilo qiirurlanir. Bu qilirurun vo qazandiglart xiisusi biliklorin
monbayinin onlara tadris olunan riyaziyyat fonninin oldugunu bildikds daha bir
hovasla, sevgi ilo hamin fonni 6yronmaya galisirlar.

V siniflorin riyaziyyat dorsliyindoki “Omoallor sirasi” mévzusuna nozar
salaq [14]. MOvzunun todrisi zamani yaxsi olar ki, avvalco asagi siniflordo
hesab amallari hagqinda qazandig: biliklori yada salmaq moaqgsadilo sorgu sokilli
is tsulu secilsin. Daha sonra isa omoallorin yerino yetirma ardicilliginin
zoruriliyini vurgulayan bir tapsirigla davam etmok lazimdir. Bels ki, ¢alismaq
lazzimdir ki, sagird verilon tapsiriqda yerino yetirilmo ardicilligina omoal
etmoadikdo alinan sohvi gorsiin. Belaliklo, sagird anlasin ki, amallorin xiisusi
yerino yetirilma ardicillign var. VI siniflorin darsliyinde  “Molumatlarin
toplanmas1”, “Sec¢ilmis molumatin doyismoasini Xarakterizo edon cadvalin
qurulmasi”, “Diaqram”, “Histoqram” vo S. kimi mdvzularin todrisi nozords
tutulmusdur [13]. Bu mévzular IKT vasitolorinin komeyi olmadan neca izah
etmok olar? Vo yaxud miiasir talim iisullarindan istifade etmadon hamin doarslori
neco miasir dors adlandirmaq olar? Lakin toassif ki, suallarin cavabini
axtararkon 0 gadar do iirokagan monzars ilo rastlasmadiq. Bela ki, moktablorda
riyaziyyat dorslarinds ¢ox az hallarda IKT vasitolorine miiraciot edilir.

Todqiqatgr alim orta moktoblordo miisahido etdiklorini belo geyd edir:
“Orta moktablorin  kompiiteriasdirilmasi, talim prosesinda informasiya va
kommunikasiya  texnologiyalarindan istifado  giiniin ~ tolabidir.  Lakin
miisahidalar gastarir Ki, orta maktablarda riyaziyyat darslarinda informasiya va
kommunikasiya texnologiyalarindan istifadaya ¢ox az yer verilir va ya demok
olar ki, bir ¢ox hallarda isa iimumiyyatla yer verilmir” [2. s. 6].

Foal tolim {iglin metod va texnologiyalar garsiya qoyulmus mogsad vo
soraitdon asili olaraq segilmoalidir. Miiollim mogsad vo soraitdon, fonno,
movzuya, sagirdlorin tocriibo vo bilik soviyyasino goro Dbiitiin tolim
modellarindan, miixtalif metodika va texnologiyalarindan istifado etmalidirlor.
Moagsad, sagirdlori inkisaf etdirmok, onlar1 diisiinmok, miistaqil fikir soylomoak,
biliklarini tatbiq eds bilmok bacarig1 asilamaqdir [9, s. 13].

Dayison vo yeniloson diinyamizda bir ¢ox masalalords oldugu kimi,
Oyronmo anlayisina da miixtolif yanagmalar movcuddur. Tarixin bu vo ya digor
morhoalasinds miixtalif Gyrotms metodlart mévcud olmusdur. Diinyanin
qabagqcil psixoloq va pedaqoqlarimin fikirlorina gora biitlin usaqlarin daxilindo
Oyranmo istayi var. Bu istoyi ortaya ¢ixarmaq {i¢lin miinbit dyronma miihiti
yaratmagq, sagirdlordoe maraq vo 6ziino inam hisslori oyandirmaq, onlar1 birlikdo
calisaraq yeni biliklori “kosf” etmoyo tosviq etmok lazimdir. Sagirdlords
oyranilon movzuya maraq yaratmaq ii¢iin onlara diqqatlorini calb edoacak bir
sualla miiraciat edilmalidir. Hoddon artiq basit olan bir sual sagirdlards ¢atin ki,
cavablandirma arzusu yaratsin. Ugurlu dorsin osasinda diizgiin problemli
vaziyyatin yaradilmasi durur. Riyaziyyatda problem anlayisi real hoyatdakindan
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forgli monaya malikdir. Riyaziyyatda problem hall etmok ovvalcadon
qazanilmis olan biliklari yeni vo tanis olmayan voziyystlordo totbiq etmok
bacarigidir. Problem hoall etmo strategiyalarina asagidakilar daxildir: sual
vermaklo problemli voziyyst yaratmaq, voaziyysti tohlil etmak, verilonlori
naticays g¢evirmok, naticalori imumilosdirmok, naticalori yoxlamag. Problem
holl edorkon sagirdlor diizgiin naticays galo bilmok {igiin montiqi ardicilliq
qaydalarina riayat etmoak mocburiyyatindadirlar.

Riyazi problemi hall etmoayi 6yronmoak sagirdlors diisiinmoayin yollarini,
maraqli vo israrli olmaq veardislarini, riyaziyyat dorslorindon konarda tanis
olmayan voziyyatlordo do 0ziino giivonmok bacarigi qazandirir. Tohslin
inkisafinda miithiim naticolor oldo edon &lkalorin  tocriibasi  gostorir Ki,
informasiya-kommunikasiya texnologiyalarina osaslanan, yaradict diisiincani
inkisaf etdiron vo tohsilalanin fordi xiisusiyyatlorini nozars alan miiasir, foal
tolim metodlar1 daha yiiksok naticalor verir [17, s. 175].

Tobii ki, innovasiyalar totbig olunarkon moktobin daxili imkanlar
nozors alimmalidir. Bura moktobin maddi-texniki bazasi, misllimlorin hazirhq
saviyyasi va s. daxildir.

Homcinin  IKT avadanliglarindan -  elektron  16vhalordan,
kompiiterlordan va s. istifads giiniin talobina ¢evrilmisdir. Bu ciir asyalarin artiq
hoyatimizin biitiin sahoalorina niifuz etdiyini nozora alsaq, bunlarsiz qurulan
darslar ¢otin ki, V-VI sinif sagirdlorinin maragina sabab olsun. Bununla slagoli
todgigater alim A.R.Biinyatov yazir: “Tahsilda /KT-larin tatbiginin an vacib
xtisusiyatlarindan biri kimi tahsilin keyfiyyatnin yiiksaldilmasidir” [7, s. 19].

Dorsin yeni tolim metodlar ilo kegirilmasi sagirdlorda bir sira miisbot
keyfiyyatlori do formalasdirir. Onlarda omokdasliq, bir-birinin fikirlaring
hormotlo yanagsmaq, basqalarini dinlomak bacarigi, sorbost diisiinmok, biliklori
miistaqil aldo etmak, yaradici totbigetms, an baslicasi iso 6zilinli vo basqalarini
obyektiv giymatlondirma kimi lazimi voardiglor yaranir [11, s. 40]. Orta
moktablords riyaziyat dorslorinds apardigimiz miisahidalora asaslanaraq deys
bilorik ki, dorslorin oksariyystinds ononavi metodun ab-havasi osash sikildo
duyulmaqdadir. Bozon yanlis olaraq diistiniiliir ki, imumi siniflo sual-cavab
etmoklo, sagirdlora verdiyi sarbastliklo iizorina diison vozifoni hoyata kegirdi,
yani dorsi miiasir tolim metodlara asaslanaraq qurdu. Hatta dorsini anonavi
metodlarla qurmaga istiinliik verdiyini soyloyanlor do var. Miasir tolim
metodlarindan istifado etmok hec¢ do anonoavi tolim metodunun dstiindon Xatt
cokmok demok deyildir. Tabii ki, anonavi tolim metodunun da iistiinliiklori
vardir. Bu metodla yetison boyiik bir nasil vardir ki, tacriibali pedoqoji kadrlar
olaraq bu giin orta moktablords miiasir tolim metodlarini bdyiik hoves, bacariq,
istok, an osas1 iso miivaffagiyyatlo totbiq edorak yeni nasil yetisdirmokdadir.
Ogar yeni dorsin materiali miasir tolim metodunun tatbigino uygun deyilss, Vo
ya aksina miiallim ananavi talim metodunun tatbiqini hazirki mévzu {igiin daha
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magsadouygun hesab edirsa bu zaman ondan istifads etmokds sarbastdir. Lakin
foal doarsin tolobarini yerino yetirmoyin uzun vaxt tolob etdiyini, foal dors
zamani isglizar sas-kiiyiin olmasini, hatta yeni texnologiyalar1 bilmadiyini asas
gotirarak darslari ananoavi metod iizorine qurmagqla miiasir diinyanin taloblaring
cavab veron sagirdlor yetisdirmok imkansizdir. Tadgiqat¢1 alim Z.Babayeva
qeyd edir: ”Fanlorin tadrisi ilo bagh todgiqatiarin aparilmasi zamani bir masalo
¢ox  diistindiiriiciidiiv.  Movzular — miixtaolif  olmalarina  baxmayaragq,
oksariyyatinda bir négsan gqabarig goriiniir: kurikulum, interaktiv talimin
prinsip Vo idisullart nazara alinmir, todgiqat zamani eksperiment darslorinda
istifada olunmur. Sanki har bir miiallim dar ¢or¢ivado movzunun adiyla bagh
masalalorin - miiayyan daracada holli ilo  vazifasini  bitmis  hesab edir.
Dinladiyimiz  darslorin - oksariyyati daha ¢ox anonavi dors formasinda
kegirilmakla, an yaxsi halda iimumi sual-cavab va testlo farglilik gatirir.
Miiayyan sayda miiallimlar bazon elektron l6vhada ya hazir verilmis taqdimatla
dorsi izah edir, ya da hazir CD-lardan istifada etmaklo yenilik totbiq etdiyini
diistiniir. Az sayda ganc Vo orta yash midllimlor do vardwr ki, internetdon,
ensklopediyalardan alava malumatlar toplayaraq, yeni interaktiv tisullardan
istifada ila darslarini tagkil edir. Miiallimlorla gériisiib problemlo bagl sohbat
apardigda moalum olur ki, har bir miiallim yeniliklora miixtalif baxisla
yanagwrlar.” [5, s. 177].

Riyaziyyat montiqi tofokkiiriin formalasmasinda miistosna rol oynayir.
Riyaziyyat dorslorindo istifado olunan oqli miihakimo {isullar1 sagirdlorin
montigi tofokkiiriiniin inkisafini stirotlondirmoklo galmir, homginin digqgatin,
hafizonin vo nitqin inkisafina tokan verir. Unsiyyat qurmaq, miihakimo
yiirtitmoak, qorar gobul etmok, miigayisalor aparmag, isbat vo inkar etmok,
montiqi tohlillorin aparilmasi va s. kimi ogli faaliyyatlorin riyaziyyat dorslorinds
sagirdlora monimsadilmasi nozardo tutulur. Bu sadalanan keyfiyyatlorin anonovi
metodla qurulan darslords hoyata kegirilmasi tobii ki miimkiin deyil. Ciinki bu
giin oyrananlar elo zoruri biliklorlo tomin olunmalidir ki, hor bir ford sarbast
olaraq globallasan diinyamizda informasiya comiyyatinin faal tizviina ¢evrilsin.
Tohsilo edilon doyisikliklor vo yeniliklori yerino yetirmak iiglin ilk névbado
miiollim 6zii doyismalidir. Yoni fonn kurikulumunun taloblorindan irali galon
doyisikliklori bilmali, hamginin totbiq etmoyi bacarmalidir. Bir s6zlo tolimin
yeni texnologiyalarmi bilmolidir. informasiyanin siiratli vo bol oldugu bir
zamanda miollim molumatli olmaq macburiyystindadir. ©ldo olan darsliklo
yetinmomali alternativ darsliklor, dars vesaitlorindan do istifado etmolidir. Bir
s6zlo miiallim yaradici olmalidir. Darslorin bir-birindon maraqli vo forqli olmasi
sagirdlorin miitlogq bu dorso olan maragini artiracaqdir. Bu glinkii miiallim
miiasir texnologiyalart monisomoklo ondan yeri goaldikco istifado edo bildiyi
kimi hamin texnologiyalar1 yaratmagi, hazirlamagi da bacarmalidir. Bu monada
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mioallim ham adi, hom do elektron resurslardan, onlarin mahiyyat Vo
mozmunundan Xoabardar olmalidir (1, s. 24).

Miasir tolim texnologiyalarinin todris prosesinds totbiqi on aktual
moasalalordandir. Talimds miivaffagiyyst qazanmagq tigiin avazsiz rolu olan talim
texnologiyalarinin diizglin zamanda, diizgiin se¢imlo, uygun movzularin
todrisinda tothiqi talim prosesinin asas magsadarindon olmalidir.
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CXOJNUMOCTDB BUOPTOI'OHAJIBHOI'O PA3JIOKEHUSA
®YHKIHNU U3 TIPOCTPAHCTBA W, (G) ITO KOPHEBBIM

OYHKIUAM JTUPPEPEHIIUMAJBHOI'O OIIEPATOPA
HEYETHOI'O ITIOPAAKA

Kntouesvle cnosa. abconmommuas cxo0uMoCmb, PABHOMEPHASL CXOOUMOCHb,
KOpHesble pyHKYUU
B pabore wu3yuaercs aOcoioTHAsE W PaBHOMEpPHAs  CXOJUMOCTh

OHOPTOrOHAIBLHOTO  pa3jiokKeHus: (QYHKIMH W3  Kiacca Wzl(G), G =(0,1), 1o

KOpPHEBBEIM (YHKITUSIM OOBIKHOBEHHOTO AM(GhEpEHITMAIBHOTO OIepaTopa HEYETHOTO
MOpsi/IKa. Y CTAaHOBJICHBI JOCTATOYHBIC YCIIOBUS JUIsS aOCONIOTHOM W pPaBHOMEPHOI
CXOAMMOCTH M Hail/leHa OIIEHKA I CKOPOCTH PaBHOMEPHOW CXOJUMOCTH 3THUX

pasnosennii na otpeske G =[0,1].

R.1.Sahbazov

W, (G) FOZASINDAN OLAN FUNKSIYANIN TOK TORTIBLI

DIFERENSIAL OPERATORUN KOK FUNK§iYALARI UZRO
BiORTOQONAL AYRILISININ YIGILMASI

Acar sozlar: mitlog yigilma, muntazom yigilma, kok funksiyalar
isdo W, (G), G =(0,1), sinfindon olan funksiyanin tok tortibli adi diferensial

operatorun kok funksiyalari {izra biortoqonal ayrilisinin miitlaq Vo miintozem yigilmasi
Oyronilir. Bu ayriliglarin miitlaq vo mintazom yigilmasi iigiin kafi sortlor tapilir vo

G-= [0 ,1] parcasinda miintozom yi1gilma siirati giymatlondirilir.
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R.1.Shahbazov

CONVERGENCE OF THE BIORTHOGONAL EXPANSION OF FUNCTION
FROM THE SPACE WZI(G) BY THE ROOT FUNCTIONS OF AN ODD
ORDER DIFFERENTIAL OPERATOR

Keywords: absolute convergence, uniform convergence, root functions
In the paper we study the absolute and uniform convergence of biorthogonal

expansions of functions from the class W, (G), G =(0,1), by the root functions of

an ordinary differential operator of odd order. Sufficient conditions of absolute and
uniform convergence are obtained and the rate of uniform convergence of these

expansions on the interval G = [0,1] is found.

1. BgBenenue u (opMyJTHPOBKA Pe3yJbTATOB
PaccmoTpum Ha unTepBase G = (O ,1) (bopmanbHbIN
Qg QepeHIManbHbIN onepaTop HEYETHOTO MOPsIIKa

Lu=ul®™D 4 p,(x)u@ D1 1P, (X, m=12,..,
C KOMIUIEKCHO3HAYHBIMHU K03 punmentamu B (X) eW12m+l_' (G), |=2,2m+1.
O6o3naunm uyepe3 D (G) Kimacc (YHKIHMA aOCOMIOTHO HENPEPBIBHBIX CO
CBOMMHU TPOU3BOIHBIMH 10 2M - O MOPsAKA BKIIOUUTEIHHO Ha G= [0 ,1] :
PaccMoTpuM TIPOM3BOJIBHYIO CHCTEMY {uk (X)} w1 COCTOSIIyIO |3
COOCTBEHHBIX M TPUCOSAMHEHHBIX (KOpHEBBIX) (YyHKIWNA omepaTtopa L,

OTBEYAIOILIYI0 CUCTEME COOCTBEHHBIX 3HAUEHUM {ﬂk}f:l U 1noTpedyeM uTOOBI

BMECTE C KaXJI0W KopHEeBOW (pyHKITMEH opsaka r > 1 3Ta cucteMa BKIIIOYaia B
ce0sl COOTBETCTBYIOIINE € KOpHEBbIE (DYHKIIMH IMOpSIKAa MEHbIIE I W PaHT
cOOCTBEHHBIX (PYHKIMH OBUI PaBHOMEPHO OTpPaHWYEH. DTO O3HAYaeT, 4TO
u, (X) eD (G) U YJOBIIETBOPSET MOUTH BCIOAY B G ypaBHEHUIO

Lu +4u,=6,u,, ,
rae 6, paBHo ym6o0 0 ( B 3TOM cityyae uk(x) - cobcTtBeHHast PyHKIUA), T100 1
(B aTOM citydae MBI TpeOyeM A, =4, , U Ha3bIBaeM uk(X) - MPUCOCTUHEHHON
¢bynkuuein), 6, =0 (cm. [1]).
Bynem TpebGoBarh, 4TO cHcCTeMa KOPHEBBIX (DYHKIMN {uk (X)} ey |

COOTBETCTBYIOIIAsl CHCTEMa COOCTBEHHBIX 3HAYEHUI {ﬁk}le YIOBJIETBOPSIOT
YCIIOBUSM A
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1) cuctema {uk (X)} » | monHa u MunkManbHa B L, (G);

2) BBINOJHSIOTCS ycinoBHst KapinemaHa u «cymMma eIMHUIDY

Im g |<const,  k=12,.., (1)
> 1 <const, Vr20, p=Regy, )
r<p<r+l
rae
(=i /?,k)%Zmﬂ) npu ImA, >0,
Hy =
(i Ay )%2m+1) npu ImA, <0,
(pei</7 )%2m+1) — p%2m+1) ei%m+1) , —-T<@<r.
3) cucrema {v, (x)}7,, OGuoproronamsHo compskena k U, (X)}7,,

SABJISETCS CUCTEMOM KOPHEBBIX (DYHKIMI (GOPMAIBHO CONMPSIKEHHOTO OIleparopa
_ 2mel | (2m+1) om-1 (5. f2m-1)
Lo = (1™ 0 4 (1P (B o)™ 4 L+ By 0,

* e .
T.e Lo, +4, 0, =6,,04;

4) IUIA CUCTEM {uk (x)} oy | {uk (x)} v_; BBITIONHAIOTCS «aHTHAIPUOPHBIC »
OIIEHKH
O, Jues], < const (L+ ][] Ju, - ©)
O [V, < const (1+] |)2m o], 4)
rae |-, = -
5) mist mo6oro 7 >0 BBIMOTHAIOTCS OLIEHKH
> lull Ju, < const(t+7), (5)
0<py <t
> ludl o, < const(t+7); (6)
0<p <7

6) st 1060ro HoMepa K BBIMTOJIHSIETCS OLIEHKA
ug, [0, = const. (7)

[Tyctp f(x) IPOM3BOJIbHAS (YHKLHUS W3 Kiacca Wzl(G). CocraBum

YACTUYHYIO CyMMY €€ OMOPTOTOHAIBHOTO Pa3NIOKEHHUS M0 CUCTEME KOPHEBBIX
dbyHKkumii onepatopa L :

o, (x,f)= > frux), v>0,
PkSV
rae GuoproroHansHbie Kodduimentol f, onpenemnstorcs Gpopmynoit
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fo=(f.0)=[ () u,(x) dx.

G
B nmanHOii paboTe MBI JIOKa3bIBa€M CIEIYIONIYIO Teopemy o0
aOCONFOTHOW M PaBHOMEPHOH CXOIMMOCTH OHOPTOTOHATBLHOTO Pa3IOKEHUS

dynxmmn f(X) Mo cucteme KOpHEBBIX ByHKIHIT {uk(x)}fﬂ.

u {,uk }le Y0061emeopsiom

Teopema. [lycmov cucmemvl {uk(X)}f:1

1 N~
yenosuam A, ona ynkyuu f(X)eW2 (G) U OUOPMO2OHANLHOU CUCTEMDbL
8bINONHAIOMCSL YCILOGUSL

09 o)

e0e 0<o<2m, p, 21.

Toz0a buopmozconanvHoe pasznodtceHue QyHKyuu f(x) CX00UMcsi AbCONOMHO U

<c(Dluf lul,. ®

PABHOMEPHO HA G= [O ,1] U cnpaseonusa oyeHKa

2 1
|o, (. f)-f ||C[O,1]£ const {C(f)(l-l- 2m1—5j Oy 2| f L+
)
2m 1_| Com
302 Q1+ Q] | v22,
1=2

20e
1-2

QI (X) = Z (_ 1)2m‘|+5 C;m+1—|+s I:)I(—Ss) (X)’

s=0
1 =2,2m+1, const we zasucum om ¢pynxyuu f (X)
CaencrBue. Eciu 6 meopeme ¢hynkyus f(X) yooenemeopsiem YCi08U0
f(0)= f(1)= 0, mo eé buopmoeconanvroe paznoxcenue cxooumcs aOCoNOMHO

U PABHOMEPHO HA G= [0 ,l] U CNpageousbl OYeHKu

v>2; (20)

1
|o, (. f)-f ||C[O’l]s consty 2| f i)’

1
||GV(',f)—f||C[O'1]:O | % 2 ) V — 400, (11)

20e cumeon «o» sasucum om f(X), a const ne sagucum om f(x).

OTtmeTuM, 4YTO TOAOOHBIE PE3yNbTAThl AJII OINEPaTOpPOB YETHOTO MOpPsSAKa
yCTaHOBJEHBI paHee B padorax [2], [3], [4], [5], [6]. IIpu m=1, T.e., musa
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oreparopa TPEeThero Nopsiika TH pe3yiIbTaThl JOKa3aHbl B padortax [7], [8].

2. HexoTopble BcoMoratejabHble YTBEPKIEHHUS
N3 pesynbraroB padot [9-10] ciemyeT, 9TO TPU BHINOJIHEHUH YCIOBUS

A Kaxpuas M3 CUCTEM {uk(x)”uk ||;1}f:1 u {uk(x)” U, ||;l}f:1 obpasyer 6asuc

Pucca B mpoctpanctse L,(G). Crenosatenso, is HEX BEPHO HEPABEHCTBO
Beccens B L,(G).

Yreep:xknenne 1. Koogppuyuenmor Qypve f, 6uopmoconansnozo paznoscenus
pyurxyuu f (X) eW, (G) umerom cieoyrowee npeocmaesneHue

—t
Ny f (X)U(i:n) (X n ' (Zm)
fk:(f,uk):iz ) Xo _izw_'_

Y B A s A
(12)
l Ny 1 2m+1 .
=3 =3 (Q f Ll A %0
AoD A =

20e N, nops0ok KopHegou PyHKYuu U, (X)
Joxa3ateabcTBo. [lycte  dyHKImS Uk(X) NPHUCOCTUHECHHAs  (DYHKIIHS

omeparopa L', 4, - cootBeTcTByIOIIEE COOCTBEHHOE 3HAYEHHE, puueM A, #0.

ITo onpenenenunto GyHKIUU U, (X) HMMEeT MECTO PaBEHCTBO

v =- S Op L = —;( (1)) p2mt) 4 (-2)2m 1) (B, )(Zmil) +ot Pomag 0k j +
Ak Ak Ak
Uk+1
+6 =L
k+1 /1k

C Y4ETOM KOTOPOTO MOJIy4aeM

(0, ,f)=—/%(L* o )+ %2 (0 1)= 2o £)e Copmt (B o S )6

k ﬂ’k ﬁ’k T
+ (— 1)%(P2m+l U, T )+ kil (Uk+1 ,f )= %(uﬁzm”), f )+ %(U,Ezm"l),Qz f )+
+ %(Ulszmz)’Qs f )"' T = (Uk Qomen f )+ 0;—: (Uk+l N )
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Ciie10BaTebHO, IMEET MECTO PEKYPPEHTHOE COOTHOIICHHE
( f )_ 1 ( (2m+1) f ) 2m+1( (2m+1-1) f ) 9k+l ( f )
v, f)==| v, , +ZU|< , Q + ==, ).
A =2 Ay
VuursBas, uto G =60 =..=0n =1, Oip 1 =0u3 ororo

peKyppeHTHOFO COOTHOLUCHU S HOJ‘Iy‘IaeM
N, 2m+1

(Uk’f):ii(uL-’f)*'iz Z - ( kiﬁnﬂl Qf )

A i A A i 12 ﬂ,'
CHayana TpOBOAS  MHTETPHPOBAHME IO  YacTAM B  BBIPAKCHHSX

(uﬁi?‘“),f),izo,nk , @ 3aTeM B3SB KOMIUICKCHOE COIPSDKEHUE IOIy4YUM

dopmymy (12).
Yr1Bepxaenue 1 mokazaHo.
YrBepxknenue 2. [Ipu evinonnenuu yciosuti (1), (2), (4), (6) u 3) cucmemsi

{U&s)(X) e ||;l e }, u,#0, s=1,2m,  sewsmomecs  bOeccenesbivu 8

npocmpancmee  L,(G), m.e. ona npouseonvnoii gynxyuu  (x)eL,(G)
cnpageonuso Hepasencmeo beccens

=

4 #0

ool s

Y
o) <miel @

20e M >() nexomopasi nocmosinnas ne 3asucsawas om f (X)

DT0 yTBEpKIACHUE JI0Ka3aHo B paborax [9-10].

YrBep:xkaenue 3. [lpu svinoanenuu ycaiosuii (5)—(6) ons aodvix u>2 u 6 >0
Cnpageodnu8bl OYeHKU

> [aad e 1 < €.0)m (14)
PrZH
> [ ool < C(0)u (15)
PrZH

20e C,(5),C,(5) nonosxcumenvuvie nocmosnuvie ne saucsugue om 1.

HoxkazarenbctBo. Jlokaxkem omenku (14). @uxcupyeM Npou3BOIBHOE
HatypajabHOe yucio p. Toraa

1+5 —(1+0 2 -2
2| JENu B luc < Sl N u P ue 52 <
HS PR S ﬂ+|0 HIEPpSIHFP
< < []< <[]
(1] (16)
HIEP
_ 2 -2
< Y ) Sy, (e
n=[u] n<py <n+1
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O6o3mauas b, =n ), a,= > |u ||i |uy ||;2 ,  S,=a +a,+..+4,

n<p<n+l

1 BOCTIOJIB3YSICh mpeoOpa3oBanusmMu Abens u3 (16) momydaem

[ul+p ul+p-1

S e u 2 u [ < anb, RS 6, - 1)+ S[ufep Bule p — S[uk1 bl <
uspSlpltp n=[u] n=[x]

+p-1
S[ﬂ]zgj s, (n’(1+5)—(n+1)’(1+5))+([y]+ p)—(1+5)s[ﬂ]+p +[,u]‘(1+5)8[#],1
n=[u]

VuuTeiBas 3/1ech OLEHKY S, < CONSt (n + 1), KOTOpast ciexyeT u3 (5), Mpuxoaum
K HEPaBEHCTBY:

- lfp-t 1+6)(n+1y .
> 5 a)Huk HiHuk sz < const Z n+1) w+const([,u]+ p)([u]+ p)

u<p<lulp (n + 1))“5
+ const [p][u] ™ < const ((1+5) n~+9) 4 [/z]bj <C,(8)u?,

rae C,(8)= const (L+57).

n=[u]

CrnenoBarenbHO, B CHJIy IPOM3BOJIBHOCTH HATypajlbHOIO 4YHClIa P
cnpaBemymBa omeHka (14). Touno Takke gokasbiBaeTcs oreHka (15).
YTBepxkaeHue 3 10ka3aHo.

O06o3HaYnM
1 (e, x)= 1) ()= 7@, 0lm)
(e x) =1y (u)= 2 |4 Z . \Q fLoy |Uk(x)|’
PrZH j=0
20e u>2; 1=2,2m+1; xeG.

YrBepxkaenue 4. [lpu ebmwmenuu yenosuii A cnpageonuevl OYeHKU.
I, (1) < const p? ||QI fl,, 1=2.2m; (18)
oo (22) < cONSt 272" Qe - (19)

|2m+l

Jloka3aTenbCcTBO. YUUTHIBAs MK |:| My u npumenss oneHku (4), (6),

MoJIy4yaeM
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AR AR AR Rl OIS YN TN SRl
PrZH j=0 PrZH j=0
(QI

“2m-1, (amea-t) |||, 2

#k Uk | ‘Uk+j H2 B

-2m-1, (2m+1-1)

L -1
<const. Sl ol ' 2| o [, 2 ) <
PRZH j=0
— — nk _
<const Sl el X (@ ok 2" o[ 0230 1-2m.
PR j=0
[Ipumenum HepaBeHcTBO Komm — bByHsikoBckoro misa cymmbl. B

PE3YIbTATC MMOJIydacM HCPABCHCTBO

2 (Q foac 2™ 1HUk+JH uszfﬂ_'))] ] .

j=0

20y 2 -2 &
ll(ﬂ)ﬁcons{ 2.t ue el J 2 [

PR PR

Otcrona B cuminy Supn, <o (310 ciexyer u3 ycioBus (2)) u
k

yrBepxkaeHuit 2 u 3 (cm. (13) u (14)) mpuxoaum K HEpaBEHCTBY
1

1 1 _
I, (1)< consty? (sup nkj |Q f[, <constu? |Qf|,, 1=2,2m.
k

Onenka (18) ycranosieHa.
Jns nokazatenbctBa oneHku (19) cHavyanma mpUMEHUM HEPABEHCTBO

I'énpnepa mpu p=1,g=c, 3areM yuTeM SUPN, <o© U NPUMEHUM
k

AHTUATIPUOPHYIO OIICHKY (4). B pe3ynbrare moayuaem

2 1 2 1
PV |ﬂk| " L2| | " JHU|<+jHOOJ||sz+1f||1'
Pk>ﬂ
Orctoma B cuny HepaBeHcTBa Komm — bynskockoro, ycmoBust (7) u

YTBEPKACHUS 3 CIIEYET, 4TO

—(2m+1) . g2 -2 % —(2m+1) 2 -2 %
lamea ()< constt 3 el lul,™ || Zlead T ool | IQema

PRZH PrZH

<const 4" [Qamy1 fl, -

Yr1Bepxaenue 4 nokazaHo.
Yr1Bepaknaenue 5. [Ipu svinonnenuu yciosuil A u (8) cnpasediusa oyenxa
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)= Y \zw

PKZH

(20)

SconstC(f)(1+ L jv‘s‘zm,XEG, u2.
2m-o

JlokazarenbcTBo. U3 yenoBus (8) ciemyet, 4To

)< (1) 3 b, [ B[ o, |

PZH

[Tpumensist ycnosus (4), (7) u yuutsiBast SUP N, < o0, OJIy4yaem
k

A1) < constC(f) 3l i, o, <
PrZH

n (6-2m-1) (6-2m-1)
£conﬁ:C(f)§i(V% 2 . _1)[Vw 2 . glJ.
i=0

B cuny HepaBeHcTtBa Komm — ByHSKOBCKOro M yTBepKIeHUs 3 U3
MIOCJICHETO COOTHOILECHHUS CIIETyeT
2
—(2m-o
L (2m-5)
2m-o

rIe C1(2m -0 ), C, (2m -0 ) MOCTOSSHHBIE W3 JIEMMbl 3, KOTOpbIE HE

A(x, 1)< constC(F) Cy(2m =) C,(2m—5) i~ @™%) < const C ( f )(1+

IIPEBOCXOJAT BEIUYUHBI CONSt (1+ j PaBHOMEpHAs CXOOUMOCTB psifa

2m-o6
A(x , y) u orieHka (20) noka3aHpl. YTBEPKICHUE 5 TOKa3aHO.
YrBep:kaenue 6. [lpu evinonnenuu yciosuii A pso

= 3 (o) |2|z.<|\(f' " )

PRZH
PABHOMEPHO CXOOUMCSL HA G= [0 ,1] U Cnpageonusa oyeHka
B(x, )< const ,u_% B, w=2. (21)
2m+1

JoxkazarenbctBo. C y4eToM paBEHCTBA |,uk| =|/1k| MPEJICTaBUM  PSJT

B(X,,Ll)BBI/II[e
i) Sl 3 [[ i b2 ) a7 o, e
Pr2H i=0
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[TpuMeHNM 3/1€Ch aHTHATIPUOPHYIO OLIEHKY (4) 1 ycnoBue 7.

st zomst 2 ol [ (4 ol

PKZH

mes

<const . st o 377" bl o) )

Pk

Orcrona B cuny HepaBeHcTBa Ko — ByHAKOBCKOTO, YTBEpKACHUN 2 U
3 nosydaeM
!

2
(f ,Ukzm HUKHH Ukir:n))}} .

%
_ Ny 2
< const u %{ 2Nk (f A" ol Ukir:n)) J <

pxzp i=0

2 2 & L
B(x,u)< const( Z,uk—Z i), HUkH; ] [ > [I

PRz Przu\i=0

1 1

2
< const[sup nkj yr < const u 2§
k

5 -

YT1BepxaeHue 6 1okazaHo.

3. Jloka3aTeJIbCTBO TEOpPEMBI.
JlokaxkeM paBHOMEPHYIO CXOJIUMOCTbH psijia

> 11 [ 09 @)

Ha G = [O ,1]. Jlj1 TOrO0 pacCMOTPHUM €r0 OCTATOK

X): Z |fk| |Uk(x)|

ey

M JIOKAXXEM, YTO paBHOMEPHO OTHOCHUTECIIBHO X € G

lim R(u,x)=0. (23)

H—>+00
B cuny yrBepxaeHust 1 BeINONHSIETCS HEPABEHCTBO

R(sx) < A B+ 31y (1),

[Tpumenss 3aech yrBepxkaeHus 4, 5 u 6 ( ouenku (18) — (21)) momyuaem st
R(z,X) paBHOMepHYI0 10 X € G HepaBEHCTRO
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2 B om 1
1 _ , _
osRm,x)sconst{c(f)(nzm 5) o o S ot ams T
- 1=2

CrnenoBaTenpHO, CHpaBeIMBO cooTHomeHue (23) u psan (22) paBHOMEPHO

cxomutcs Ha G. W3 paBHOMepHON cxomuMmMocTH psna (22) BBITEKaeT
paBHOMEpHAs CXOJMMOCTh OMOPTOTOHAIBLHOTO Pa3IoKEeHUs (PYHKIIUU f(X) o

cucreme {U,(X)}7, . Tax xax cucrema {U,(x)}", monma B L,(G), a dynxuus

f(X) abcomoTHO HenpepbiBHA G = [O ,1], To e OHOPTOTOHANBHBIA psA
PaBHOMEPHO CXOJUTCS MMEHHO K (X)), T.e. CTpaBeTNBO PABEHCTBO

x):i fou (x), xeG.
k=1

Teneps onennym pasuocts f(X)—o,(x,f) Bmerpuke C[0 1].

H f—O' ( )HC[Ol Z fk Uk < max Z ‘fk“uk(XXZmal(R(V,X)S
P>V C[O,l] Xe oV xeG
1V som - . > -2m
<const c(f{1+2m_5j A 2+ 20 0 v Qe T

TeopeMa noka3ana.
Ecmu byHKIUSA f (X) eW, (G) YJIOBJICTBOPSIET YCIIOBHIO
f(0)=f(1)=0, o ouenka (10) cmemyer u3 ouerku (9). Ilpu sTOM

IOCTATOYHO YUYECTh C(f ):O , ||QI f||2 < ||QI ||2|| f ||OO A=2,2m;
Qs £, <[Qumeall [ 1.

cienyeT oOpaTUTh BHUMAaHKE Ha OIICHKH psina B (X ,v) 1 y4eCTh

A nmnsa obocHoBaHusi oueHku (11)

2
2 1142 ol o) o)
Pr2V
pu vV — 400, n6o supn, <oo " cucreMa
k
{ oM HUk+|H2 UkZJrT)(X) }pk>0,0£isnk 6eccenena B L,(G).
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HAYAJIBHO-KPAEBAS 3ATAYA IUIAA CUCTEMBbI
MOJYJIMHENHBIX TMITEPEOJIUYECKNX YPABHEHUM,
BBIPOXIAIOIINXCA B ITAPABOJIMYECKUE YPABHEHUSA

Kntrouegwle cnosa. cmewannas 3a0aya, cucmema 2unepooIudecKux ypaeHeHul,
cywecmeosane peuteHull, eOUHCMEenHOCMb

B paGore wuccnemyercs cMmemiaHHas 3amada JUIsl CHCTEM TIONYJIHHEHHBIX
TUMEepOOTMYECKUX ypPaBHEHUH BBIPOXKIAIONINXCS B IMapaboNnyecKue ypaBHEHUS.
JlokazaHbI TEOPEMBI O CYIIIECTBOBAHUH U €IMHCTBEHHOCTH CIIA0BIX PEIICHHIA.

G.1I. Yusifova

PARABOLIK TONLIY® CIRLASAN yA_RIanTTi IjiPERBOLiK
TONLIKLORDON iBAROT SISTEM UCUN BASLANGIC-SORHOD
MOSOLOSI

Acar sOzlar: qarisiq masala, hiperbolik tonliklar sistemi, hallin varligi, hallin
yeganaliyi

Bu moqalads parabolik tonliys cirlasan yarimxatti hiperbolik tonliklorden
ibarat sistem ii¢iin qarisiq mosalo aragdirilmis, zoif hollorin varligi va yeganoliyi haqda
teoremlor isbat edilmigdir.

G.l.Yusifova

INITIAL BOUNDARY VALUE PROBLEM FOR A SYSTEM OF
SEMILINEAR HYPERBOLIC EQUATIONS DEGENERATING INTO
PARABOLIC EQUATIONS

Keywords: mixed problem, system of hyperbolic equations, existence of
solutions, uniqueness

This paper investigates a mixed problem for systems of semilinear hyperbolic
equations degenerating into parabolic equations. Theorems on the existence and
uniqueness of weak solutions are proved.
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BBeaenue
1. TloctaHoBKa 3aJa4M U OCHOBHbIE Pe3yJbTaThl
Hauansno KpaeBas 3ajaua s CHUCTEM MOTYJIMHENHBIX

runepOoIMYecKuX YpaBHEHUM HcciaeaoBaHbl B padorax [1-5]. Takue cucreMbl
BO3HHUKAIOT B PA3JIMYHBIX 3a7a4ax MEXaHUKHU [6].

B nanHoit paboTe nccneayercs HadaabHO KpaeBas 3ajada Jjisi CUCTEM
TUTIEPOOTUIECKIX MOJTYTUHEHHBIX ypaBHEHUN BBIPOXKIAIOLIUECS
napaboINYeCKUMU YPaBHEHUSIM .

Beenem crnemyronue o6o3HaueHus: Ilyct 2 € R™  orpaHuueHHas
obmacte ¢ rnankoi rpammmeit I'. UYepes ||*|[,0003naumm HOPMY B
npoctpanctee L, (2). B ciaydae p=2 Oymem wHCIonb30BaTh O0O3HAYEHHUS

||. || . (-,.) cxamspHoe mpomsBeaeHue B L,({2). BBemem nuHeiiHbIC
IPOCTPAHCTB

H' ={v; v,v' € L,(Q)}, H} ={v; veE H!, v(0) =0} ,H 1 = (H})".

I[Tycts E HexoToprie 6anaxoBo mpoctpanctso. Yepes L,(0,T; E) ob6o3Haunm

COBOKYIIHOCTb M3MepHUMBIX (QyHKumii aeiicteyromux u3 [0,T] B E, rne
1

T /p
el omiey = (Jo e lIZat) 7,1 < p < +oo.
Hpu p = o |[ull, o,z = supesseefo,rnllu®)lle.
Benem TaKKe 0003HaUEHHIO:
W3(0,T; E),={v; v,v' € L,(0,T;E),v(0)=v (T)=0}.
B mwimnape Q; = [O,T]xQ paccMOTpUM CMCIIAHHYIO 33734y

{kn(x)uln + ki (0)uq, — Auqg + [ug [P~ Hup [P+ uy = fi (8, x) (1)
ko1 (X)uz,, + Kop (X)y, — Auy + |ug P Hu, P~ u, = fo(t, x)

C TPaHUYHBIMHU YCIOBUSMHM:

u(t,x) =0, uy(t,x)=0, te[0,T],xer (2)
U C HaYaJbHBIMH YCIIOBHSMU

u(0,x) = p1(x), k11(x)u1t(0’ x) = Py (x). 3)
Uz (0,x) = ¢o(x), k21(x)u2t(0, x) = Po(x) (4)
ITpearnoaoXKuM, 94TO BBITIOIHEHBI CEIYIOIIAE YCIOBHS:

Ycnosus (K).

() kin (), k() k(D kaa() € C(Q)

(i)  ki(0) =0, kip(x)=kip>0, x€EQ;
ky (%) =0, kyp(x) = kyo >0, x€Q.

Ycnosus (P).
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+2
p > 0 1 gonoHUTENBHO P < — ,ecnun = 3.

n
n-2
Ycnosus (F).
fi(t,x) € L(0,T; L,()), i=1,2.

Onpenenum cienyromme yucia
2n(p+1) _ 2n(p+1)

T (n-2)(p+1)+2np’ Y= (n+2)(p+1)—-2np’
BBenem Takke 0003HaUCHHE
+1 +1
a =22 B = S
po (p+1)-pb
OueBUIHO, YTO
1,1 1,1
-+-=1 -+-=1
st 14 ' at B

n

1<9<”T“, 1<y<2(p+1).

Teopema 1. Ilpeamonoxum, uro BeimoaHeHb! yeiaosus (K), (P) u (F).
Torma mpu mo0bIX

b1, P, € Hgan+1(Q): Y1, P, € L(Q) (5)
cymecTByroT pynkmun (U4 (t, x),u,(t,x) Takue, 9yTO

Uq, Uy € LOO(O,T, H%), ult,uzt € LOO(O,T, Lz(Q)),
UyUy € Lo (0,T; Ly 41 () (6)
YIIOBJICTBOPSIOIINE

ki1 (uq,, + ki2(0uq, — Auy + [ug [P~ Hu, [P+, = £, x), (7)
ko1 (X)uz,, + Koo (X)up, — Auy + |ug [PHHu, P~ u, = fo(t x) (8)

B L,(0,T; HY(Q)NLy(Q)) u HauansueM ycosusam (3), (4).

Teopema 2. Ilpeamonoxkum, uro BeimoaHeHbl ycioBus (K), (F), (5),
n=1,2 nmu n=3 u p=1. Torma ¢yHxkumu(u,(t, x), u,(t,x)) u3 kmacca (6)
ynosietBopsitonime (7), (8) u HauaabHBIM ycIIoBHsIM (3), (4) €IUHCTBEHHBI.

2. Jloka3aTeIbCTBO TEOPEMbI CYIIECTBOBAHHSI.
3amauy (1)-(4) Oymem  wHcclieoBaTh METOZIOM  THIEPOOTHIECKOM
perynspuzanuu. 110 3Toi npuunHe CcHavyana OyaeM HCCIeI0BaTh CMEIIAHHYIO
3a7a4y
-1 1,
ki1e()uge,, + k12(0)use, — Auqge + [uge P~ uge [P g = f1(8, %),

ko1 () Uze,, + Koz (X)Uze, — AUye + |u1£|p+1|u2£|p 1uz‘E = f2(t, %),

rae Kyge(x) = ki (x) + & kp1e(x) = ki (x) +&, €>0.

Cucremy (5) Oynem mccienoBaTh MpH CIASAYIONIMX TPAHUYHBIX W HAYaJIbHBIX
YCIIOBUSX:

U (t, x) = uye(t,x) =0, te€[0,T], x€T, (10
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uls(of X) = ¢1(.X,'), uZE(O' X) = ¢2(.X,'), (11)
ulst(ol X) = lpls(x)' uZet(O' X) = lpZE(x)1 (12)
rac

Y1e(0) = i (), Y2e(®) = =t ().
[peanonoxkum, uto {wy},ey 6asuc 8 HE NLI(2), u V,, moanpocTpaHCTBa
SIIEMEHTOB HATSAHYTHIC Ha TEPBbIE M BEKTOPBI {Wy, Wy, ..., Wy, }, T1Ie
q = max{p + 1,y}.
Iyets @1m(X), @2m(X), Yim(x), Yom(x) € Vi mmpu m - +oo

P1m(x) > @1 (x) B Hp, (13)
P2m(x) > @2(x) B Hy, (14)
Yiem(X) 2 Y1 (x) B L(Q), (15)
Y2em(x) 2 P2 (x) B Lp(Q). (16)
Mycrs
Utem = Xie1 Jiem(OWi, Uzem = Xizq hiem (OW,

rae koophuunentsr g, (t) u he, (t) ONPEnensIOTCs KaK PENIEHHE CHCTEM
mudpepeHIaTbHBIX YPaBHEHUM:
(k11 (UL (1), W)) + (k12 (D) Usem (1), W)) = (Ayem (1), Wj) —

~(ltem (O PP zem (O 1P s em, wy) = (fu(t, %), w;), (17)

(k126 () Uzem (£), W)) + (k2 () Uz (), W)) = (Azem (1), W)) —

_(Iulsm(t)|p+1IuZEm(t)Ip_luZEmJ Wj) = (fz(t' x);Wj) (18)

C HaA4YaJIbHBIMH YCJIOBUSAMHA
U1em (0, %) = D1 (%), Uzem(0,X) = P (X) (19)
Wiem(0,X) = Y1 (x),  Uoem(0,%) = Poem (X). (20)

Hcnonb3ys n3BeCTHBIE TEOPEMBI O CYIIECTBOBAHUM pelieHus 3anaun Komm ams
cuctem nuddepeHuanbHbIX YpaBHEHUH OTy4YuM, 4To 3ana4da (17)-(20) umeer
JIOKaJIbHOE peIICHUE.

VMuoxas o0e wactu (17) Ha g'jpm(t) ¥ cyMMHPYS TONyYEHHEIE
paBeHcTBamo J=1,....m umeem

1d 2
572 Wk Ottem @O + (lrz Otehem (6,11, (29)

1d ,
+ EE ”Vulsm(t:"')” +
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b [ e (6O S e (60 dx = () Uen(E)) (D)

p+1
AHanorun4HbIM 06pa30M ymuokast 06e uactu (18) Ha h'jgp (t) U cymmupyst
nonyquHme paBeHCTBa no j=1,...m umeem

Zdt ||Vk21£( )uZEm(t )” + (kzz( )u2£m(t ) u2£m(t ))

+ Ea |||7u2£m(t,')||2 +

b [ e (6 O S e (601 dx = (6, Upem(6))  (22)

p+1
Cymmupys (21) u (22) nonqu/IM:

2
d\1 2
— 1= IWkite Owem DN + 170iem &I+
dt (2
i=1
2

i2 (x) |ul{£m(t' x) |2dx =

l'2=1(fi (t,'), ul{sm (t,')).

Janee npuMensisa HepaBeHCTBO I'enpaepa u FOHra orcrona nmMeem

2
d (1 )
E{zz VK Oiem ] + ||Vul-gm(t,-)||2]} "

+2f ki (x) = | fem (6, ) [2dx +

i=1

1

+m;f |tgem (& ) thgem (6, ) [P dx < =T, [LIfi(6,x)[Pdx (23)
rae 0<6<2min {klo, kzo}.

N3 (23) umeem creayroniyro anpruopHyIO OIICHKY
2
D | ire ()t (6 00 P + [t 6 +
i=1 "%

t .
+ 351y Sl tiem (5, )12 dxds + [ |ugem (t, X)tzem (t, X) [P rdx < B, (24)
rie

Em,s = % 12:1”\/ kiZS(')lpim(')”Z + ”V(Pim(')llz + fﬂlfplm(x)(noZm(x)lp-'-ldx (25)

Vcnons3ys HepaBeHCTBO [enbaepa U yuuThiBas BioxkeHus Hi C Lzn () (oM.
n-2

[8]) umeem crenyrolyro OIEHKY
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|| #1m () @2m ()P x| <
1 1
[fnl(plm(x)|2(p+1)dx] /2[fﬂ|(p2m(x)|2(p+1)dx] /2 —

= 101m O, Ne2mOIE . < Nomm O Io2m Ol (26)
VYuuteiBas (13)-(16) u (26) u3 (25) moaydum, 4ro
Eme <c, (27)

rae ¢ > 0 He 3aBucurormu € > 0
U3 (24) u (27) nosryuum cienyromue anpruopHble OIICHKH

”\/ kils(' ugsm(t")|| < C1 (28)

IVtiem (8 DNl < C, (29)
Jolwaem (&, X)uzem (8, ) [PHdx < C, (30)
fot”u’llsm(sl')llzds S C1 (31)

rnei =1,2; ¢ >0ue3asucurore >0 u m.
TakuM 00pa3oM u3 TOCIEAOBATENbHOCTH {(Uyem, Uzem)} MOXKEM

BBIOpATh TaKyIO MOAMOCIEA0BATETBHOCTD { (Ug gy, Uney)} © {(Uqemy Uzem) ), 9TO
Uiy = Ue 5 - €200 B Lo, (0,T; HY), (32)
Uley = U, crmabo B L,(0,T; Ly(R2)), (33)

Vi (Oujg, = ki, (uj, * - cnabo B L, (0, T; L,(2)),  (34)
Uy " Upgy > X * - €800 B Lo, (O; T; Lp+1(~Q))- (35)

YuurteiBas anpuopHbie oneHkH (28)-(31) u ucnons3ys HepaBeHCTBO ['enbaepa a
TaKXe TeopeMy BIOXeHHUs [8] momyunM crenyomnyio anpruopHyIo OICHKY

.]- | |u1£m(t' x) |p—1 |u25m(t' x) |p+1u1£m(tl x)|9dx =
n

po
=j|u1£m| |u2£m|p9|u2£m|9 <
n

1

1
0 @ 0 g
< flulsmu2£m|p ¢ quZEmI B =
n n
1 1
+1.\" n\F
= flulemuZSmlp dx |u2£m|"‘2 <
n n
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1

< (fglulemu2£m|p+1dx)a - C. ”u2£m”H(} <C. (36)
AHaIOTUYHBIM 00Pa30M IMOIYIUM, YTO
SNttt (6 ) PH [gem (t, X) 1P tpem (t, X)|°dx < C. (37)
B cuny (32), (33)
Uiy = Uie B Lp(0,T; L(2)) = L,(Qr), 1=1,2, (38)
OTcroga uMeeM
Ujey = Uz N.B. B Qr, i=1,2, (39)

U3 (39) cnenyer, uto
Uz [P ey P Uy = (e P uge Py, nb B Q@ (40)

B cuny (37) u (40)
|u1£v|p_1|u2£v|p+1u1£v -
|ure P Huge Py, * —cnabo B Lo, (0,T,:Lg(2)).
(41)
AHanoruyso,
|u1£v|p+1|u2£v|p_1u2£v -
[uge P ugeP MUy, * —cmaGo B Lo, (0,T,: Lg(2)).
(42)
B cuny (32) H (35) UieyUzey > Xe B D'(Qr) m
Uy eyUzey = UgelpeB L1(Q7),
CIIEIOBATENBHO Y = UqgUpg.
[IpenenpHbIi IEPEXO] IO V — 0O,

YmHoxaem ob6e yactu Ha 11 € D(0,T) u unterpupyem ot 0 mo T.
[epexoaum Kk mpeaeny npu v — oo . Toraa yunteiBas (32)-(42) moaydum 4to

- foT(k11s(x)u’1sﬂ7'(t)Wj) dt + fOT(k1z(x)u1a77(t)Wj) dt +
+ fOT(Vuu: U(t)ij) dt +

T _ T

+ [y (e P uge P ug e, n(O)w;) dt = [ (f1(t, ), n(®)w;) dt.

3amerum, MHOxecTBO {n(-)w;} ,rme n € D(0,T) muotao B W3 (0,T; H§ N
LP1*1(Q), nostomy

T T T
- f (k11U W) dt + f (k2 (XU’ w) dt + f (Vuye, Vw) dt +
0 0 0

T _ T
+ [y QuaePHuge P ruge, w) dt = [ (fi(t ), w(t)) dt,  (43)
rie w € W}(0,T; H n LPr*1(Q)).
AHAJIOTUYHBIM  00pa30M IMOJIyYUM PaBEHCTBO

T T T
— j (kp1e (U 5., W) dt + j (ko (U 5, w) dt + j (Vuqge, Vw) dt +
0 0 0
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T _ T
+ [ (ugeP H uge P uge, w) dt = [ (f2(t, ), w(D)) dt, (44)
rie w € W (0,T; HE n LP1+1(Q)).
B cuny (28) — (31) umeeT MecTo ClaeAyIOIIKe anpruopHbIEC OIICHKHU:

et )y < C (45)
lwie ()2, ) < €, (46)
WO @I, <€ @)
||u1s(t;')u2£(t")||Lp+1(n) <C, (48)

”luls(tl')lp_1|u2£(t")|p+1u1£(tl')”Lg(ﬂ) <C, (49)

”luls(tl')|p+1|u2€(t")lp_luZE(t")”Lg(.Q) <C. (50)
roe C > 0 3aBucurtore >0, i =1,2.
N3 (45)-(50) cnenyet: u3 mocieaoBarenbHOCTH {(U;g, Use)} MOXKHO BBIOpAThH
nonocenoparensHocTs {(uy e U2 gk)} TaKoe, 4TO
Ug, = Uj *-cnabo B Lo (0,T; HY), (51)
Ujg, = Ui ciabo B L, (Q), (52)

Vi (e, = ki ()u; * - cmabo B Lo (0,T; Ly(2)).  (53)

u1£k ’ u2€k - X c1abo B LOO (Or T: Lp+1('Q))! (54)
p—1 p+1 —
e e | ttre = Tua PPy cnaGo B Leo (0,T: Lo (), (55)
fuse " fuze, |” tze, = lua|P*Huup|P 1y cnaGo B Loy (0,T:Lg(12)).  (56)
[Mepexons k npeneny B (43) u (44) u yuurbiBas (51) —(56) noaydum, 9to st
(uq, uy) sBsercs BoinosHeHsI (6), (7), (8) u HauanbHbIe yeaoBus (3), (4).

|p+1

3. Jloka3aTeJibCTBO TeOPeMbl eIMHCTBEHHOCTH.

ITycte n=3 u 3amaua (1)-(4) umeer nBe pasubie pemenus (U, u,) u (vq,v,).
O6o3Havyast Wy = Uy — Uy, Wy = Uy — Uy s (W, W) TIOJYYUM CIIETYIOIYIO
3aj1a9y

{ k11(x)W1tt + klz(x)Wlt — Awy + |up|*uy — |v,|%v, =0 (57)
ko1 (IWa,, + Kop ()W, — Aw, + g [Pu; — |vyPv, =0

C TPaHUYHBIMU YCIOBUSIMHU:

wi(t,x) =wy(t,x) =0,t €[0,T],x €T (58)

1 C HAYaJIbHBIMU YCJIOBUSAMU
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w1(0,x) =0,  /kyi1(x)wy,(0,x) = 0. (59)
wo(0,x) =0, ka1 (x)w,,(0,x) =0 (60)

Crenys [7] BBeneM 0003HAYCHUS

z(t x)=l—f wi(§,x)ds, t<s
L t
0,

t>s
Jlerxo 3aMeTHUT, 4TO

t
0:(t,x) = f wi(§,0)dS,  zi(tx) = 6;(t,x) — 0;(s,x), zi(s,x) =0,
7(t %) = vu?l-(t, x) (em. [7]).

B cuny (6), (7) m (8) iy (Iw"i(t,.) € HTH(Q) + L(Q) nz(t,.)) € Hy(Q)
YuureiBas 310 u3 (57) moxydum, 4to

2y Jy CenOW"i(8,),zi(t, ))dt + T2 [2 Chi(OW'i(t,.), z(t,))dt +
+ (VWi (), Y z(t))de + [ (ugl?uy — (02?0, 2, (t,.))dt +
+f05(|u2|2u1 — vz |?vy, z,(t,.))dt =0. (61)

C npyroii CTOpOHBI

| ChaCowiedzite Nde == [ CeaCow'e, ) mice, e =

=~ WVkaQwite ) (62)
[ CeaOW'i(t, ), 28, Dde = = [k, wice, D) e, (63)
XV Wi, ), V2, DdE = [V 260,976 )dt = =2 [Vwe )l (64)

VYuuteiBas (62)-(64) uz (61) moayuum, 4to

2 EIVER O wie )l + VRO wie )l de +
+5 19wt )I?| < G + G (65)
rac
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Gy = fos fg| lua (t, ) 1Puy (8, %) — w2t ) Pvi (& 2)] - |21 (8, %) | dxdt

Gy = [ [ ] lua (6, )1Pus(t,.) = [va (8, ) 1Pva(t, )] - |25 (8, ) dadt

Hcnonb3yss HepaBeHCTBa ['enpaepa MoSydyuM, 4TO

Gy < c [§ [, T (w6 0P+t 0)1?) [ug (6, 0) — —v1(6,%) | |z (6, 0) [dxdt <
2 s % 2 s 2
< ZU flul-(t,x)ln dxdt l +ZU flvl-(t,x)ln dxdt X
i=1 0 2 i=1 0 2
n-2 n-2
g 2n ENEs 2n =
x{f flwl(t,x)ln—z dxdt } {f flzl(t,x)ln—z dxdt }
0 J0n 0 J0n
Otcrona yuuThiBasg BioxkeHus H © Lzn () (cm. [8]) momyumm, 4o
n-2
2 2 2 2
Gy < ¢ max (Iullfy + il + o liZg+ v l%)
S S S
x (fSIwslZgdt + fFllwllZedt — + [Nz lZde );  (66)
G, < c max (IluallZy + lluallZy + IvallZg+ vl )
~  0stsT Hyp Hy H Hg
S S S
x (flwaliZsde + [liwalZedt  + [llzollZedt ). (67)

YuuteiBas (66), (67) B (65) u npuMmeHUB jJemMMmy ['poHyona MOTyddUM, YTO
wi(t,x) =0m wy(t,x) =0.

ABTOp OJ1aroIapeH PeIeH3eHTOB, YbH 3aMeYaHus TIO3BOIHIN YITYYIIUTh
KauecTBa M3JI0KECHUS MOTYICHHBIX PE3yJIbTaTOB.
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BOYUK QAFQAZIN CONUB-SORQ HiSSOSINDO CAY SULARININ
MINERALLASMA DOROCOSI VO KIMYOVi TORKIBININ TODQIiQI

Agar sozlar: ¢ay sulari, minerallasma daracasi, ion torkibi, kationlar, anionlar,
anion va kationlarin konsentrasiyasi

Mogaleda Boyiik Qafgazin conub-sarq hissasinds (Atagay-Girdimangayarasi)
cay sularinin kimyovi torkibi 1980-2018-ci illorin molumatlarina osason todgiq
olunaragq, molum olmusdur ki, ¢oxillik dovr arzindo tosorriifat foaliyyati ilo ¢aylarin
asagl axminda minerallasma doracasi 1,5 dofodon ¢ox artmus vo bununla olagadar
kimyavi torkibds doyisikliklor bas vermisdir.

M.A.Ab0dyes

NCCIEJOBAHUE XUMHUYECKOI'O COCTABA U MUHEPAJIN3AIINN
PEYHBIX BOJ FIOI'O-BOCTOYHOI'O YACTHU BOJIBIIOI'O KABKA3A

Kntouegvle cnosa: peunvle 600bl, MUHEpAIU3AYUU, UOHHBIL COCMAS,
KamuoHbvl, aHUOHbL, KOHYEHMPAYUU AHUOHO8 U KAMUOHO8

B crathe Ha OCHOBaHHMHM aHaIM3a MHOTOJieTHHUX AaHHbIX (1980-2018 rr.)
paccMaTpUBaeTCsl U3BMEHEHHE OCHOBHBIX HOHOB MeXaypeube ATtauaii-I upaumanyaii. B
pe3ysibTaTe HCCIICIOBaHUS YCTaHOBJCHBI BIIMSHHE aHTPOIOIEHHBIX (DaKTOPOB U B
CBSI3U C OTUM BBISBIICHO, 9TO ATH (haKTOPBI CO3IAI0T OOIBIIYIO TIECTPOTY B M3MCHECHHUH
MUHEPATU3AIUH PEK.

M.A.Abduev

RESEARCH OF THE CHEMICAL COMPOSITION AND
MINERALIZATION OF RIVER WATERS OF THE SOUTH-EASTERN
PART OF THE GREAT CAUCASUS

Keywords: river waters, mineralization, ionic composition, cations, anions,
concentrations of anions and cations

Based on the analysis of long-term data (1980-2018), the article examines the
change in the main ions in the Atachay-Girdimanchay interfluve. As a result of the
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study, the influence of anthropogenic factors was established and, in this regard, it was
revealed that these factors create a great variety in the change in the mineralization of
rivers.

Todqgiq olunan arazi su ehtiyatlari ilo zaif tomin olunmagqla, ¢ay sobakasi
sixligmnin orta komiyyati 0,55 km/km?-s catir. Girdimancay hovzosindon sorge
Vo Atagay hovzosindon conuba dogru iglimin quraqglasmasi ilo olagedar gay
sobokasinin sixlig1 da azalir (cadval 1).

Cadval 1
Cay hovzalarinin asas morfometrik gastaricilari

Cay - montogo Hovzo- Hovze- Ortaillik | Axim Cay sobo-

nin nin orta su sorfi, modulu, kasinin

sahasi, yiiksok- | Q, m¥s | M|l/s.km® | sixhigy,

F.km? liyi, S,km/km?

H, m

Atacay-Altiagac 55 844 0,08 1,45 0,46
Sumgqayitgay-Pirekigkiil 1500 890 1,68 1,12 0,37
Sumgayitgay-Sumqayit 1720 800 0,97 0,56 0,08
Ceyrankegmaz-Umboki 412 510 0,41 0,99 0,16
Ceyrankegmaz-Sanqagal 1170 350 0,17 0,14 0,13
Pirsaatcay-Zaratheybori 58,2 2100 0,41 7,04 0,30
Pirsaatcay-Sosse korpiisii 407 1350 3,06 7,52 0,28
Pirsaatcay-Tassi 684 1150 1,53 2,24 0,25
Pirsaatcay-Pirsaat 1530 820 1,55 1,01 0,21
Zogolavagay-Maysari 31,8 1080 0,15 472 0,12
Agsucgay-Agsu 367 1030 1,63 4,44 0,79
Girdimangay-Bruydal 78,8 2260 1,26 16,0 1,83
Girdimangay-Gondob 326 1870 4,36 13,4 1,38
Girdimangay-Kiiyiilli 453 1570 2,31 5,10 1,29

Morkazi moévge tutan Qobustan orazisi daha ¢ox kontinentalligi ilo
farglonir. Bununla bels biitovliikde Boyiik Qafgazin conub-gorg hissasinin olverisli
tobii soraiti vo mohsuldar garatorpaga bonzor sabalidi torpaglarin yayilmasi burada
holo godim zamanlardan shalinin moskunlagsmasina, heyvandarligin inkisafi ilo
olagadar otlag-bigenak komplekslorinin va okingiliyin inkisafina sabab olmusdur.
Xiisusilo XX asrin 80-ci illorindon otraf miihito kortabii antropogen foaliyyatin
coxalmasi, orazidoki tosorriifat sahalorinin suya olan tolobatinin asason c¢aylar
vasitasilo 6donilmasi vo ¢ay sularinin hayatin miixtolif saholorinds genis istifadosi
ilo alagodar onun keyfiyyat gostoricilorindan biri olan vo asas ionlarin comi ilo
saciyyalonan minerallagma daracasinin dyranilmasi xiisusi shamiyyat kasb edir.

0O.A.Alyokin [6] ¢ay sularmi minerallasma daracasine gora dord qrupa boliir:

1) minerallagmasi 200 mq/litradak - kigik minerallasma doracasine malik
olan ¢aylar;
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2) minerallagmast 200-500 mg/litr - orta minerallasma doracasine malik
olan ¢aylar;

3) minerallagsmasi 500-1000 mg/litr - yiiksok minerallasma doracasine
malik olan caylar;

4) minerallasmast 1000 mg/litrdon bdyiik - ¢ox yiiksok minerallagsma
doracasine malik olan ¢aylar;

Yer kiirasinin asas ¢aylart kicik vo orta minerallasma daracasine malikdir
[6]. Bununla bels straf miihits insanlarin toSarriifat faaliyyatinin tosirinin ¢oxalmasi
cay sularmmn minerallasmasini artirdigindan bu proses demok olar ki, global
problemo ¢evrilmisdir. Holo kegon oasrin 60-70-ci illorindo diinyanin miixtolif
olkalorinds ¢ay sularinin minerallagsmasi tobii rejimlo miiqayisodo tosorriifat
faaliyyatinin tosirilo 2-3 dofo artmigdir [7]. Cay sularinin minerallasmasinin artmasi
hidrobiontlarin yasayisini pislogdirir, sututarin 6z-6ziino tomizlonmo reaksiyasini
zoifladir, yasayis montogalorinin su ilo tominatim bahalagdirir vo ¢atinlosdirir,
suvarma zamani torpaqlarin soranligini artirir vo S. Tosadiifi deyildir ki, soranlagma
Vo sirin soth sularinin keyfiyyatinin pislogsmasi ilo slagedar ABS-in timumi su
tominatinda XXI asrin ortalarinda sirinlogdirilmis sular 50% toskil edacakdir [7].

Minerallagmanin  yiiksolmasi ilo olagodar ¢ay hdvzolorinds suyun
keyfiyyatinin idara edilmasi do miihiim problems ¢evrilmisdir. Problemin halli
tglin ilk novbodo antropogen amillorin  tosiri altinda ¢ay sularinin
minerallasmasinin komiyyot doyisikliyi haqqinda dogiq molumatlar olmalidir.
Malumdur ki, soranlagma prosesinin intensivliyi tasarriifat foaliyystinin noviindoan,
miqyasindan, fiziki-cografi vo hidrometeoroloji soraitdon asilidir. Cay sularinin
minerallagmasinin doyismasine daha ¢ox aximmn basqa mocraya yonaldilmasi,
suvarma, urbanizasiya, su anbarlarmin yaradilmasi, kond tesarriifati sahaloring
glibralorin verilmasi va s.tosarriifat foaliyyati novlari tosir gostarir.

Tosarriifat  faaliyyoti novlorinin - gay sularimin  minerallagsmasinin
doyismasine tosiri axidilan ¢irkab sularinin miqdarindan, minerallagmasindan Vo
onlarin xiisusi torkibindon asilidir. Stibut olunmusdur ki, [9,10] sanaye-kommunal
cirkab sularinin illik hacmi orta sulu ilde miixtalif ¢aylarda illik aximm 10-50%-ni
toskil edir. Kond tosorriifatinda on yiiksok minerallagsma suvarilan sahalorin drenaj
sularinda miisahido olunur. Torpag-gruntun Vo qrunt sularinin soranlagma
doracasindon asili olaraq drenaj sularinin minerallagmasi 0,5-2 g/litrlo 20-30 o/litr
arasinda doyisir. Heyvandarliq komplekslorinin sularinin minerallagmasi iso 3-6
g/litra gatir. Cay sularinin minerallasmasina toSarriifat faaliyyatinin foal tosirinin
oyranilmasina kegon asrin 70-ci illarinin avvallorindon baslanilmigdir. Belo ki,
minerallasmaya sonaye Vo moisot sularimin tosiri [8], suvarilan sahalorin drenaj-
kollektor sularinin tasiri [13], su anbarlarinin tasiri [ 12] Gyranilmisdir.

Minerallasma gaylarin hirdokimyovi rejimini miioyyan edon kompleks
fiziki-cografi soraitlo six baghdir. Azarbaycan arazisi 6ziinomaxsus Sath Ortiiyiing,
iglim tiplorina, miirokkab geologi vo hidrogeoloji soraits, hamg¢inin ¢aylarin
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miixtalif gida moanbalarina malik olmast ils segilir. Bu va ya digor amillor ¢aylarin
minerallasma daracasine tosir gostorir. Odur ki, S.H.Riistomov, R.M.Qasqay [11]
haqli olaraq Azorbaycan soraitindo yuxarida qeyd edilon minerallasma
doracalorinin mévcudlugunu miimkiin sayirlar.

Tadqiqatlar [11,12] gostarir Ki, antropogen tasirlo olagadar Kiir vo Araz
caylarinda yuxar1 axindan monsobadok minerallagsma 2 dofodon ¢ox artaraq 800-
1000 mq/litri kegir. Apardigimiz todqiqatlarla [1,2,3,5] miioyyan olunmusdur ki,
bels vaziyyat respublikanin kigik dag ¢aylarinda da miisahids olunur.

Minerallasma doracasi ¢ayin su sarfindon asili olaraq doyisir [6,14]. Beloa
ki, su sorfinin minimum giymotina minerallasmanin maksimum gqiymati uygun
galir vo oksina. Umumiyyatlo, dag caylarnda hom suyun minerallasma doracasino,
hom do genetik formalagma soraitino gora asasen 4 xarakterik dovr ayrilir: 1. yaz
gursululugunun galxma dévrii-minerallasma miintoazom azalarag, pikds minimuma
catir; 2. yaz gursululugunun enmo dovrii-minerallasma todricon artir; 3. payiz vo
qs yagis dasqinlart dovrii-minerallagmanin ciizi azalmast ilo miisayst olunur; 4. qis
Va yay su qithgi dovrii-minerallasmanin maksimum komiyyati miisahids olunur.

Cadval 2
Osas ionlarin va minerallasmanin ¢oxillik orta qiymatlari

Sira | Cay — montago | Ifada osas ionlar Mine-
say1 forma- Kationlar Anionlar rallas-

st | Ca® | Mg” | Na™+K* | HCO; | SO, | CI ma

1 2 3 4 5 6 7 8 9 10

1 Atagay- mg/l
Altiagac 776 | 354 70,2 255,6 174,2 | 53,6

mag.ekv| 3,87 | 2,92 3,06 4,32 3,59 1,52 | 666,6

%ekv | 20,0 151 16,0 22,4 18,6 79

2. Kescay-Yerfi | «---» 584 | 22,4 65,4 190,3 | 159,6 | 32,4 | 528,55

«=-» 291 | 184 2,84 3,22 329 | 0,91

«=-» 194 | 12,2 18,9 215 21,9 6,1

3. Sumqayitgay- | «=---»

Perekiskiil 66,4 | 39,8 90,9 105,8 | 351,0 | 52,1 706
«=-» 3,31 | 3,28 3,96 1,79 7,23 1,47
«=-» 15,7 | 15,7 18,8 8,5 34,3 7,0
4, Ceyrankegmoz- | «---»
Sanqagal 198,7| 61,0 240,3 379,3 | 700,9 | 159,8 | 1740

«--» 1992 5,03 10,48 6,41 14,44 | 4,52

«=» 195 99 20,6 12,7 28,4 8,9

5. Pirsaatcay- «=-»
Sosse korpil 61,0 | 32,4 81,4 1459 | 282,1 | 33,6 | 636,4

«--» 304 267 3,55 2,47 581 | 0,95

«=-» 16,4 | 145 19,2 13,4 31,4 51
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1 2 3 4 5 6 7 8 9 10
6. Zogalavaycay- | mq/l
Maysari 50,4 | 28,2 73,2 140,6 | 192,9 | 34,7 520

mg.ekv| 2,51 | 2,32 3,19 2,38 3,97 | 0,98

%ekv | 16,4 | 151 20,8 155 25,9 6,3

7. Girdimangay- | «--—-»
Gondob 33,0 ] 230 58,5 1386 | 1746 | 45 | 43272

«=-» 165] 1,89 2,55 2,34 360 | 0,13

«=-» 13,6 | 155 21,0 19,2 29,6 11

8. Girdimangay- | «---»
Qaranohur 616 | 27,3 30,5 149,7 | 1651 | 7,5 | 4417

«=-=» | 307] 2,25 1,33 2,53 340 | 0,21

«=-» | 240 ] 176 10,4 19,8 26,6 1,6

9. Agsucay-Agsu | «---» 68,5 | 15,1 91,5 163,2 2457 13,0 597

«=—-» [ 342 124 3,99 2,76 506 | 0,37

«=-» [203] 74 23,7 16,4 30,0 2,2

Coxillik dovr arzinds orta illik minerallasma kimi ¢ay sularimin ion
torkibi do doyisir [2,4]. Coxillik stasionar molumatlarin tohlili gosterir Ki,
Boyiik Qafgazin conub-sorq hissasindon axan g¢aylar kimyavi torkibina gora
digor caylardan forglonirlor. Bu ¢aylarda minerallasma 432,2 mq/l1-lo 1740 mq/I
arasinda doyismoklo (codval 2), orta hesabla 696,4 mq/l-a catir ( sokil 1).
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Sakil 1. Béyiik Qafgazin canub-sarq hissasi ¢caylarinda asas ionlarin va
minerallagsmamn coxillik orta qiymati

Kimyavi tarkibina gora farglonon bu g¢aylar HCO3; ionunun azlig ilo
saciyyaloanirlar. Qeyd edilon ionun goxillik orta konsentrasiyasi 13,3-19,8% ekv
komiyyato malik olur. HCO3 ionu orta illik minerallasmada 185,4 mq/l (27%)
komiyyatls tomsil olunur.
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SO, ionunun orta illik kemiyysti todqiq olunan g¢aylarda 271,8 mgq/l
(39%) toskil edir. HCO3 ionunun kigik kemiyyatilo saciyyslonon Girdimangay
Vo Agsugaylarinda SO, ionu daha yiiksok konsentrasiyaya malik olur (24,6-
30,0% ekv).

Anionlar arasinda daha kigik komiyyatlo segilon Cl ionunun
konsentrasiyast 1,1-10,9% ekv arasinda doyisir. Cl ionunun ¢oxillik orta
komiyyati 43,5 mg/l (6%) toskil edir.

Boyiik Qafgazin conub sorg hissasi ¢aylarinda kationlardan tstiinliiyiine
gora 1-ci yeri Na+K (89,1 ma/l, 13%), 2-ci yeri Ca (75 mg/l, 11%), 3-cii yeri
iso Mg (31,6 mq/l, 4%) tutur (sokil 2).

31,6; 4% H HCO3
mSO4
mcl
ECa
43,5; 6% H Mg

W Na+K

Sakil 2. Béyiik Qafqazin canub-sarq hissasi caylarinda asas ionlarin
coxillik orta miqdar va faiz nisbati

Ca ionunun on kigik qiymatlori Girdimangay vo Agsugaylarinda
miisahido olunuraq 15,9-20,0% ekv-o ¢atir. Digor ¢aylarda iso onun kamiyyati
osason 21-31% ekv toskil edir. Tadqiq olunan ¢aylarda Mg-un goxillik dovr
orzindaki orta illik konsentrasiyasi 6,2-17,6% ekv arasinda doyisir. Apardigimiz
todqiqat gostorir ki, ¢ay sularmin torkibinds Ca kationu artdigda Mg-un asason
azalmast vo oksi misahido olunur. Belo ki, Mg ionunun minimum
konsentrasiyas1 Ca-un istiinliik toskil etdiyi ¢aylarda miisahido edilorak 6,2-
6,4% ekv-o ¢atir. Maksimum konsentrasiya iso Ca-un az oldugu Girdimangayda
(14-17,6% ekv ) miisahido edilir.

Orazi caylarinda Na+K kationunun miqdar1 4,1-23,7% ekv arasinda
doyisir. Mg ionunda miisahido olunan doyisilma tendensiyasi Na+K ionunda da
ozinii gostorir. Belo ki, onun maksimum komiyyati iso Ca-un az oldugu
Agsugayda (20,7-23,7% ekv) miisahids olunur.
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Coxillik molumatlarin tohlili gostorir ki, respublikanin digor ¢aylarindan
forqli olaraq Qobustan ¢aylarinin kimyavi torkibinds do SO, anionunun orta
illik konsentrasiyast daha yiiksok koamiyyato (28,4-37,4% ekv) malik olur. Bu
ionun maksimum kamiyyati (37,4% ekv) Zogalavaycayda miisahido olunur.
Osas ionlarin vo minerallasmanin ¢oxillik orta giymatlorinin  maksimum
komiyyati Ceyrankegmoazds, minimum komiyyati iso Girdimangayda miisahido
olunur (sokil 3).

ma/I
1800
1600
1400 /
1200 7
1000 7

800
€00 _A_700,9 /
400 / \ / o 432,2

198,7 379,3 59,
200

0

Ca Mg Na+K HCO3 SO4 cl C

e Ceyranke¢maz == Girdimancay

Sakil 3. Bayiik Qafqazin canub-sarq hissasi caylarinda asas ionlarin va
minerallasmanmin (C) ¢oxillik orta qgiymatlari

Cay sularinin kimyavi tipi il arzindo demok olar ki, doyismir. Yalniz
hovza sathinin yuyulma vaziyystindon vo ¢ayin su rejimindon asili olaraq, qisa
miiddatda bir tipdon, digerino kegir. Todqiq olunan ¢aylarin @imumi anion
aximinin 54%-i sulfatin, 37%-i hidrokarbonatin, 9%-i iso xlorun payina disiir
(sokil 4). Coxillik molumatlarin tohlili gosterir ki, respublikanin digor
caylarindan forqli olaraq Qobustan c¢aylarinin kimyavi torkibindo SO,
anionunun orta illik konsentrasiyasi daha yiiksok kemiyyato (28,4-37,4% ekv)
malik olur. Bu ionun maksimum komiyyati (34,3% ekv) Sumgqayit¢ayda
miisahids olunur.
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43,5; 9%

mHCO3
mSO4
mcl

Sakil 4. Boyiik Qafqazin canub-sarq hissasi caylarinda anionlarin faiz nisbati

Caylarin Gimumi kation aximmi anion aximi ilo miiqayisodo kigik
komiyyatlo saciyyalonirlor. Boyiik Qafqazin conub-sorq hissssi ¢aylarinda
kationlardan istinlityline goro 1-ci yeri Na+K, 2-ci yeri Ca, 3-cii yeri iso Mg
tutur. Ca ionunun orta illik giymati 13,6-24,0% ekv arasinda doyisir. Bu ionun
konsentrasiyasinin on kigik qiymotlori Girdimangay vo Sumgayitcayda
miisahido olunarag 13,6-15,7% ekv-o gatir. Digor ¢aylarda iso onun komiyyati
osason 16-24% ekv toskil edir. Todqiq olunan ¢aylarda Mg-un coxillik dovr
arzindoki orta illik konsentrasiyasi 7,4-17,6% ekv arasinda doyisir. Maksimum
konsentrasiya Girdimangayda, minimum iso Agsuda misahido edilir.

Orazi caylarinda Na+K kationunun miqdar1 10,4-23,7% ekv arasinda
doyisir. Mg ionunda miisahido olunan doyisilms tendensiyas: Na+K ionunda da
Ozinii gostorir. Belo ki, onun minimum Kkomiyysti Ca-un {istiin oldugu
Girdimangayda (10,4% ekv), maksimum komiyyoti iso Ca-un az oldugu
Agsucayda (23,7% ekv) miisahido olunur. Umumi kation aximinin 46%-i
natrium vo kalium com aximmin, 38%-i kalisium aximinn, 16%-i iso
maqgnezium aximinin payina disgiir (sokil 5).

mCa
u Mg

M Na+K

Sakil 5. Boyiik Qafgazin canub-sarq hissasi caylarinda kationlarin faiz nisbati
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Beloliklo, apardigimiz todqiqat gostorir ki, Boyiikk Qafqazin

Girdimangay-Atagayarasi orazilorinin sular1 daimi olaraq sulfat sinfinin natrium
grupuna malik olur.
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SIRVAN SOHORININ MEYVO BITKILORININ MiKOBIOTASINDA
KiSOLi GOBOLOKLORIN ROLU VO YERI

Acgar sézlar: meyva bitkilori, patogen gobalaklor, gobalak xastaliklari

Tadgigat isi Sirvan soharinin meyve baglarindaki agaclarin mikobiotasini
dyronmoklo aparilmisdir. Isin osas mogsadi Sirvan sohorinin baglarinda yetison meyva
agaclarinin mikoloji vaziyyatini dyronmokdir. Alinan naticalor zamani bu gonasto
golinmisdir ki, xostolik téradon gobaloklor arasinda daha ¢ox kisali gobaloklora rast
golinmisdir. Bitkilor arasinda hom agaclarda hom do kollarda miixtolif ciir gobalok
xastoliklori miisahido olunmusdur. Xostaliklor bitkilorin miixtolif organlarini an gox isa
meyva Vo yarpaglarini zodalomisdir. Bu xostaliklor meyvo agaclarini tamamilo mohv
etmoso do onlara kiilli migdarda ziyan vurmuslar. Bu da Sirvan soharinin meyvagilik
sanayesina moanfi tosir etmisdir.

111.A.Abooynnaesa

POJIb U MECTO CYMYATBIX 'PUBOB B MUKOBUOTAX
IJIOJOBBIX PACTEHUU I'. HINPBAHA

Knioueswvie cnoea: nnooosvie pacmenus, namocenmvie 2pubvl, 2pubdKosvle
3abonesanus

HccnenoBanne mpoBOAMIIOCH MyTEM U3yU€HUS MHUKOOMOTHI IEPEBBEB B Calax
upBana. OcHoBHasi 1edb pabOTBl - U3YyYCHHE MHKOJOTHYECKOTO COCTOSHUS
IUIO/IOBBIX JIEPEBBLEB, Mpou3pacTarommx B cagax Lllupsana. Pe3ynprarsl mokasanu, 4To
HanOoJee TpHOKOBBIMH BO3OYAMTEISIMH SIBISIOTCS cyMuaThie rpudbl. Kak y pepeBbes,
TaKk U y KyCTapHUKOB HAOIIOJANINCh pa3linvHbie TPUOKOBBIE 3a0osieBaHMs. bone3Hu
MOBPENWIN PA3IMUHBIE OPraHbl PAacTeHWH, OCOOEHHO IUIOABI WU JIMCThS. XOTS 3TH
0OJIE3HN HE YHUUYTOXKHIM TOJHOCTBHIO IJIOAOBBIC JAEPEBbs, OHM HAHECIH OOJBLION
yiep6. DTo HEraTUBHO CKa3anoch Ha PpykToBoi otpaciu [llupeana.

Sh.A.Abdullaeva

ROLE AND PLACE OF TUMBLE FUNGIES IN FRUIT PLANTS
MYCOBIOTES OF SHIRVAN CITY

Keywords: fruit plants, pathogenic fungi, fungal diseases
The study was carried out by studying the mycobiota of trees in the gardens of
Shirvan. The main goal of the work is to study the mycological state of fruit trees
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growing in the gardens of Shirvan. The results showed that the most common fungal
pathogens are marsupials. Various fungal diseases have been observed in both trees
and shrubs. Diseases have damaged various plant organs, especially fruits and leaves.
Although these diseases did not completely eradicate the fruit trees, they did a lot of
damage. This negatively affected the fruit industry of Shirvan.

Giris

Belalikls, geyd etmak olar ki, meyvs agaclar tiglin an zorarli olan tobii
amillordir ki, onlarin arasinda biotik xarakterlilor daha ¢ox diqqati colb edir.
Biotik amillar icorisindo iso agac vo kol bitkilorina shamiyyatli sokildo
patogenlik xiisusiyyati ilo xarakterizo olunan canlilar, ilk névbada gobaloklor
miithiim rol oynayirlar[1], oan az1 o sababdon ki, hazirda elma molum olan
xastoliklorin  toxminon 80%-i mohz gobaloklor torafindon toronir[2]. Bu
mosalanin da darindan doark edilmasi {iglin iso agac vo kollarda xastalik toradan
on tohliikali canlilarin, ilk ndvbada gobaloklorin dyranilmasi kifayotdir.

Bu istigamatds aparilan digor todqigatlarin noticalorindan iso malum
olur ki, agaclarda, daha daqigi meyva almaq magsadilo becarilonlords geyds
alinan patologiyalarin say1 50-don artiqdir vo onlar arasinda ancirdo alternarioz
(toradicisi - Alternaria fici Farn.), unlu seh (Oidium erysiphoides), fillostikoz,
cayirdokli meyvolordo iso yarpaglarin qivrilmasi (Taphrina deformans, unlu seh
(Sphaerotheca pannosa) va basqalaridir (kok ¢lirtimasi, meyva ¢iiriimasi va S.)
tohiilkalidir. Kok ¢lirlimasi  Xostoliyinin  téronmasinds  Cylindrocarpon
radicicola, Fusarium oxysporum, Gliocladium verticilloides kimi gobalok
novlori daha faal istirak edir. Bu xastoaliklorin toradicilori miixtalif taksonomik
gruplara aid olsalar da, olarin trofik slagalor baximindan biotroflara aid olan
niimayandalori sayca ¢oxdurlar [3].

Bu sahods aparilan tadgiqatlarin naticalorindon belo bir iimumi fikir
sOylomok olar ki, Azarbaycanda pas, siirmo, unlu seh, traximikoz, antrakoz,
Holland xastoliyi, xorcong, nekroz, solma (verrtiselliiloz), yarpaqlarin
quvrilmast va S. Kimi Xxastoliklorin toradicilori nisboton genis yayilmislardan
hesab edilir vo onlarm yayildigi biotoplar hom tobii(mesolori), hom do
stini(aqrofitosenozlar) biotoplart ohato edir.

Son olaraqg bir masalonin ds tizerinds dayanmaq yerina diisordi. Malum
oldugu kimi, son dovrlordo Sirvan sohorinin baglarinda yeni-yeni bitki
novlorinin istifado edilmosi praktikasi genislonir ki, bunlarin da g¢oxu yerli
floraya daxil olmayan ndvlorin hesabina hoyata kegcirilir. Bizim miisahidslors
gbro yeni salinan park vo baglardaki agac vo kollar arasinda quruma hallarina
da tesadiif edir. Diizdiir, bu hal kiitlovi xarakter dasimir, lakin quruyan agaclarin
sayl nazoro almmayacaq qodor do az deyil. Qurumanin sobablori arasinda,
fikrimizco, hom biotik, ham do abiotik xarakterli amillarin rolu olmasi heg bir
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stibho dogurmur, lakin onlarin hansinin daha ¢ox rol oynamasini iso bu giin
birmonali giymotlondirmok olmaz. Odur ki, golocok todgigatlarda digget
yetirilasi magamlardan biri do baglarda yeni istifado edilon agac vo kollarin
quruma soboblorinin aydinlasdirlmas: ilo bagli olan tadqgigatlar olmalidir.
Bunun {igiin iso, fikrimizca, istifado edilon bitkilorin, ilk novbods agac vo
kollarin okildiyi miihito tam adaptasiyasi li¢iin 5 ildon az olmayaraq miiddatin
olmas1 mantiqi olar. Daha doqiqi, istifado miiddsti on az1 5 il olan agac vo
kollarin imiixtalif aspektli, ilk névbado monitoring xarakterli todgiqgatlara calb
edilmosi daha diizgiin naticalorin alinmasina imkan verar. Belo ki, bu miiddat
bu vo ya digor agac vo kolun canlilardan ibarat biotasinin formalagmasi vo
nisbaton do sabitlogmasi {igiin minimal vaxt kimi giymatlondirila bilor.

Beloliklo, yuxarida gostarilonlarin yekunu kimi geyd etmok olar ki, park
Vo baglar miiasir dovrda sohar hoyatinin daimi va zaruri elementlarindon biridir
Vo onun miixtalif aspektlords, o ciimlodon mikoloji baximdan tohliikasiz olmasi
Vo bunun tomin edilmosi miiasir biologiya, o climlodon mikologiya elminin
aktual vozifalorindan biridir vo bu istigamotds todqiqatlarin aparilmasi miiasir
dovriin diqte etdiyi realliglardandir [4].

Asagida todgigat noticosindo rastimiza ¢ixan gobalok Xastoliklorino bir
nec¢o niimuns gostorilmisdir.

Ascochyta oleae Scalia- Zeytunun mikobiotasinin formalagmasinda
istirak edon bu gobalok sahib bitkisindo askoxitoz(lokalilik) xastaliyi toradir va
piknidal goébolok qrupuna aid edilir. Azorbaycanda yayilmasi haqqinda
odobiyyat molumatlarina da rast golinir

Botrytis cinerea Pers. - Boz g¢iirlimo Xastaliyi toradon bu gobaloya
todgiqatlarin  gedisindo  liziim  bitkisindo askar edilmisdir. Ovvallor
Azorbaycanda aparilan mikoloji todgiatlarda da bu goboloys dofalorlo rast
golinmisdir. Genis substrat spesifikliyi ilo xarakterizo olunur. Botrytis bozu
toxminon 45-don ¢ox sayda bitki néviine tosir gostorir, lakin miixtalif formalar
asason miiayyan bir ndvds parazitlosir vo digar bitkilar ti¢iin bir az patogen ola
bilor. Masalon, sokar ¢ugundurunun ¢ilirlimasina sabab olan forma tiziima ¢otin
tosir gostarir.
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Cladosporium herbarum - “Anbar” goboloyi kimi xarakterizo olunan
bu novs todgigatlarda nar bitkisinin meyvasindon goétiiriilon niimunslords asakar
edilmigdir vo Azarbaycan soraitinds genis yayilan gobaloklordon hesab edilir.

Solgun yarpaqlarda ¢ox rast golinir. Yarpaglarda loko yaradir. Tez-tez
hava, gida, boyalar, tekstil vo miixtalif substratlarda olur. Xiisuson miilayim
bolgalords ortaq bir endofit kimi, olverisli iglim soraitinds, eyni zamanda
bitkilorin yasil, saglam yarpaqlarinin sathinds bir epifit kimi yasayir [5].

F.sambucinum - Todqiqatlarin  gedisindo  zirinc  bitkisinin
yarpaqlarindan gétiiriilon niimunoslordo aska edilon bu gobalok do fuzarioz
xastoliyinin  toradicilorindon  biridir  vo  ovvallor aparilan  todgiatlarda
Azorbaycanda yayilmasi agkar edilibdir.

Ganoderma applanatum - Qotranli qov adlanan bu goboalok sahib
bitkido ag clirimo toradicisidir vo adston do agaclarin kokiine yaxin yerdo
govdoys yarimoturaq halda yerlosir. Bir qayda olaraq, substratda tok-tok
yerlosirlor vo amola gatirdiklori meyva cismi ¢oxillikdir, himenofor hissasi ag
ronglidir va toxunan kimi rongi doyisir.

Azorbaycan soraitindo genis yayilan novlordondir vo genis substrat
spesiflikliyi ilo xarakterizo olunur, daha dagiq evritrofdurlar.
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Umumiyyotlo geyd etmok lazimdir ki, bu fakt, yoni Azarbaycan
tobistine xas olan mikobiotanin dyranilmasinin yetorli olmasi aparilan bir sira
todgiqatlarda da 06z oksini tapibidr. Belo Ki, Azorbaycanin miixtalif
biotoplarinda aparilan todqiqatlarin oksariyystindo Azorbaycan tobistino xas
olan mikobiota {li¢iin yeni novlor agkar edilmisdir vo bu yeni novlorin say1
aparilan todgiatlarin miiddstindon vo ohato dairasindon asili olaraq 5-17 név
arasinda doyisir. Qeyd etmok lazimdir ki, aparilan bir sira todgigatlardan park
Vo baglarda istifado edilon bir sira introduksiya olunmus agaclarin
mikobiotasinin formalsmasinda asason aborigen florada genis yayilan gébalok
novloriniun hesabina bas vermosi aydin olubdur. Bizim todgigatlardan ise aydin
olur ki, introduksiya olunan bitkilor yerli novlor ii¢iin yeni qida monbayi
olmagqla yanasi, eyni zamanda yeni xastalik vo onun téradicilorinin gatirilma
manbalarindan biri kimi do xarakteriza oluna bilor.

Material va metod

Umumilikds tadgiqatlarin aparildigi miiddotds Sirvan soharinds istifado
edilon agac vo kollardan 1000-o yaxin niimuns gotiirilmisdir. Goétiiriilon
niimunalorin islonmasi AMEA-min Mikrobiologiya Institutunun mikologiya
sObasinin laboratoriyalarinda analiz edilmisdir.

Gotiiriilon niimunslorin  goboalok, yoni mikromisetlorin ehtimal olan
hissasi ya yuyularaq qidali miihita kegirilmis, ya da bir basa homin hissanin 6zii
qidali miihito kegirilorok tomiz kulturanin alinmasi ilo bagl proseslor hoyata
kecirilmisdir.

Makromisetlorin ayrilmasi zamani isa gobolayin bitkido formalagdirdig
meyvo cismindan (MC), yoni bazidiomadan istifado edilmisdir. Gétiiriilon MC
¢0l soraitindo miimkiin olan pasportlasmadan sonra laboratoriya soraitinds
tomiz kultura alinmasi igiin istifado edilmisdir. Bu mogsdalo MC-nin
himenofor hissasindan sterillosdirilmis lansetlo xirda hissaciklor (0,2-0,5x0,2-
0,5 sm) kasilorok gidali miihits kegirilir va koloniya amals goaldikca yeni miihito
kegirilir va proses homogen koloniya alinana kimi davam etdirilir.

Notica

Aparilan todgiqat zamani Sirvan gohaorinin baglarinda biton meyva
agaclarinda coxlu sayda patogen goboloklora rast gelinmisdir. Gobaloklor
arasinda daha ¢ox kisali gobaloklor miisahids olundu. Asagidaki cadvalds do
orlindiiyli kimi todqigat zamani kisoli gobaloklorin (Ascomycota) anamorflarina
sayca digar taksonomik qruplara aid olan gobaloklora daha ¢ox rast galinmisdir
Vo geydo alinan {imumi gobaloklorin 50,5%-i mohz onlarin payma diisiir.
Ikincilik 31,6%-lo Bazidili gobaloklora (Bazidomycota), sonraki yerlor iso
10,5%-lo  kisoli  goboloklorin  anamorflarina, 7,4%-lo  Zigomisetlora
(Zygomycota) aiddir.
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Sinif Sira Fasila Cins  Nov
Mycota | Zygomycota 1 1 1 3 7
Ascomycota-T 1 3 6 10
Ascomycota-A 4 11 25 48
Bazidiomycota 2 9 19 30
Cami 8 16 23 46 95
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THE SPECTRAL VARIABILITY OF THE AE/BE HERBIG TYPE
STAR HD 179218
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The results of spectral monitoring of the Herbig Ae/Be star MWC 614 (HD
179218) are presented. Two wave-like quasi-cyclic variations in parameters for the
emission component of the Ha line with the characteristic time ~40 days have been
detected. The first of the wavelike variations is more profound; decrease and increase
in spectral parameters of the line is more marked. Simultaneously with the first
minimum, in the profiles of the line Ho have exhibited unusual changes: the
appearance and disappearance of additional blue and red emission components. The
obtained results suggest duplicity of the star.

H.N.Adigizalzada

HD 179218 Ae/Be HERBIQ TIiPLi ULDUZUNUN SPEKTRINDO
SPEKTRAL DOYiSMOLOR

Acar sozlar: Ae/Be tipli ulduzlar, ulduzatrafi miihit, emissiya xatlori,
dayiskonlik-HD179218

Isdo Ae/Be herbiq tipli HD 179218 ulduzunun spektral miisahidalorinin
naticalori verilmisdir. Ha siialanma xattinin parametrlorinin iki dévrde ~40 giinliik
xarakterik vaxtla dalgavari sokildo doysmosi askar edilmisdir. Birinci dalgavari
doyisma daha dorindir, spektral parametrlorin azalma va artma ganadlari daha aydin
nazars carpir. Eyni zamanda birinci minimumda Ha slialanma xsttinin profilinds hom
bovsoyi, hom do qirmizi qanadlarda olave siialanma komponentlarin yaranmasi vo yox
olmasi miisahide olunmusdur. Alinan naticalarin sistemin qosaligi ilo alagadar olmast
forziyyaesini irali slirmays asas verir.
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A.H.Aowvizezanzaoe

CHEKTPAJIBHBIE UBMEHEHHME B CIIEKTPE 3BE3/bI HD 179218
THUIIA Ae/Be XEPBUT' A

Knrouesvle cnosa: 36e30vl, nepemenuvie, Ae/Be Xepbueca — oxonosee3oubie
oucku, unousuoyanvisie - HD 179218

B paboTe npuBOAATCS pe3yabTaThl CIIEKTPAIbHBIX HAOIIOICHUI 3BE3bI THIIA
Ae/Be Xepbura HD 179218. O6napyxeHbl ABa BOTHOOOPA3HBIX IMKJIA W3MEHEHUH
MmapaMeTpoB SMHCCHOHHONW KOMITOHEHTHI JuHMM Ha ¢ XapakTepHbIM Bpemenem ~40
nueit. TlepBast BoJIHA U3MEHEHHH SIBISICTCST Ooiee TIyOOKUM, SICHEE BBIPAXKCHBI BETBH
YMEHBIIICHUSI ¥ YBEIUYCHUS CIEKTPAIbHBIX MapamMeTpoB JUHUH. OIHOBPEMEHHO, B
MOMEHT IE€PBOTO MHHMMyMa B mpoduie 3MHUCCHOHHOW nuuuu Ho HabmromaeTcs
MOSIBJICHWE W HCYE3HOBEHHE JMOMONMHUTEIBHBIX CHHMX W KPACHBIX OMHCCHOHHBIX
KOMITOHEHTOB. [loydeHHBIE pE3yJabTaThl [AalOT OCHOBAaHHWE MPEANOIOKUTh O
IBOMCTBEHHOCTH CHUCTEMBL.

Introduction
The Herbig Ae/Be type stars (HAeBe) are pre-main sequence (PMS)
objects of intermediate mass 2-10 M® and are considered to be the progenitors

of Vega type stars, which are surrounded with a residual protoplanetary disks.
Spectral monitoring of individual objects has shown that in the spectra of these
stars are observed variable emission and absorption lines (see, for example,
Praderie et al. (1986), Pogodin (1994), Rodgers et al. (2002), Mora et al., (2004
)). The same features are also characteristic of classical T Tauri stars (CTTS)
(see, for example, Johns & Basri (1995), Schisano et al. (2009) and references
therein). It is known that in young stars, emission lines, as well as some
absorption lines, are formed in the circumstellar disks or in the envelopes of the
stars. Such circumstellar matter can often participate in accretion, polar
outflows, winds and other forms of disk interaction with the central star.
Tracking the variation in the observed spectral lines makes it possible to
perform diagnostics of the physical processes that are occurring in the stellar
atmosphere and in the circumstellar environment. In young stars, in
particularly, these processes can directly affect the formation of the planets and
their evolution. Consequently, one of the important problems in the study of the
early stage of evolution of stars is the study of the characteristics of the
circumstellar structure and the processes of interaction of the central star with
the surrounding matter.

HD 179218 (MWC 614, Sp B9-A2) is an isolated HAeBe type star.
Despite the fact that the star is relatively bright comparatively to other HAe
stars, it has been studied less. Only when the star was included in the catalog of
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The et al. (1994), it became the subject of active research. The circumstellar
surroundings of the star were studied by IR photometry and speckle
interferometry by Millan-Gabet et al. (2001), Prizkal et al. (1997), which did
not reveal closely spaced components. Spectral studies of the star were
performed by Miroshnichenko et al. (1998) and in more detail, Kozlova (2004),
Kozlova and Alexeev (2017).

According to the classification of Meeus et al. (2001), the spectral
energy distribution (SED) of the star belongs to group I, i.e. starting with the
infrared band K and further there is an excess of radiation excited in the dust.
On the Mendigutia et al. (2012) the profile of the line Ha is consisting of a
stable single-peak structure. Perhaps the star has a close companion, about 2.5
arcsec apart (Wheelwright et al., 2010). Fedele et al. (2008) showed that the star
has two dust rings at distances of 1 AU and 20 AU, and the space between from
1 to 6 AU from the star filled with gas. The magnetic field of the star was
measured by Hubrig et al. (2009) where on the data 2008 they have got about
51+30G.

The purpose of this paper is to carry out monitoring of the spectral
variability of the star on spectral lines obtained in the visual range of spectrum.

Observations

Spectral observations of the star were performed at the Cassegrain focus
of the 2 m Karl Zayss telescope of ShAO of Azerbaijan NAS by using an
echelle spectrometer constructed on the base of the spectrograph UAGS
(Ismailov et al., 2013). As a light detector we have used a CCD with 530x580
elements. Observations were performed in the range A 4700-6700 A. The
spectral resolution is R = 14000. The mean signal to noise level in the region of
the line Ha is S/N = 80-100, and in the region of the line Hp, is S/N = 30-40.
Reduction and calibration of the spectrograms is performed in the DECH
programs (Galazutdinov, 1992). The method of observations and material
processing is described in more detail in the work of Ismailov et al. (2013).

Table 1 shows the log of observations, where in columns are
respectively presented the names of the spectrum, the Gregorian and Julian
dates, the signal accumulation time and the signal-to-noise ratio in the region of
the line Ha.. Observations were conducted for the season May-September 2015.
In total, 28 pairs of spectrograms were obtained for 28 nights of observations.
For to control of instrument stability and position measurements the spectra of
standard stars HR 7300 and HR 7734 for each night were obtained. The
equivalent widths EW, the bisector radial velocities Vy;s, the radial velocities at
the peak of the line Vp, the half-widths FWHM (full width at half maximum),
the central depths R; (intensities) of lines Ho, HB, Hel A5876 A, D1, D2 Nal,
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Sill A6347, 6371 A, [OI] A 6300, 6363 A and diffuse interstellar bands DIB A
5780 and 5797 A were measured.

The average error in the intensity measurements as a function of the S/N
level was 0.4-0.5% in the region of the Ha line and up to 1% in the region of
the HP line. Depending on the S/N level, errors in equivalent widths
measurements, for example, were from 3% for Ha, up to 30% for [OI] A 6300,
6363 A lines. The average error in measuring the radial velocities for individual
spectral lines in the spectra of standard stars does not exceed + 1.5-2.0 km/s.

Tablel. The log of observations of the star HD 179218.

Spektr Date JD 2450000+ t (sec) SIN
ks 6096-97 31.05.2015 7174.3138 1800 94
ks 6103-04 02.06.2015 7176.3444 1800 89
ks 6113-14 04.06.2015 7178.3034 1800 103
ks 6150-51 08.06.20015 7182.3042 2100 90
ks 6154-55 16.06.2015 7190.2681 2100 93
ks 6204-05 17.06.2015 7191.3021 2000 89
ks 6220-21 18.06.2015 7192.2757 1800 99
ks 6233-34 20.06.2015 71943174 1800 91
ks 6275-76 21.06.2015 7195.2604 1800 97
ks 6286-87 24.06.2015 7198.2736 1800 91
ks 6328-29 27.06.2015 7201.3125 1500 96
ks 6343-44 29.06.2015 7203.2667 1800 98
ks 6369-70 30.06.2015 7204.3042 1500 87
ks 6387-88 09.07.2015 7213.3222 1500 98
ks 6424-25 10.07.2015 7214.3278 1500 99
ks 6437-38 11.07.2015 7215.2778 1500 98

ks 6448 11.07.2015 7215.2958 1500 90

ks 6449 12.07.2015 7216.2938 1500 87

ks 6460 23.07.2015 7227.3139 1500 86

ks 6491 26.07.2015 7230.2590 600 97
ks 6528-29 29.07.2015 7233.2625 1500 94
ks 6585-86 30.07.2015 7234.2882 1500 98
ks 6602-03 31.07.2015 7235.2681 1500 101
ks 6614-15 01.08.2015 7236.3104 1500 100
ks 6635-36 03.08.2015 7238.35 1500 102
ks 6716-17 09.08.2015 7244.2451 1800 99
ks 6815-16 16.08.2015 7251.2715 1500 109
ks 6831-32 18.08.2015 7253.2618 1800 108

Results

3.1. The line Ho.

This line has a complex structure which consists of an emission
component that is superimposed on the core of broad photospheric absorption.
The structure of the emission component varies from night to night, sometimes
in both the red and blue wings of the line, additional emission components
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appear and disappear. Figure 1 shows all overlaying profiles of the Ha line, as
well as the variation in the root-mean-square deviation ¢ from the average in
intensity for a given value of the radial velocity. Here (and further for other line
profiles) the ordinate is given by the ratio relative intensity I/Ic, where | — the
intensity at a given wavelength of the spectrum, and Ic — the continuum
intensity at the same wavelength. Hence it can be seen that the main variability
in the central emission occurs at the peak, and also to a lesser extent on both
wings. It is also seen that the intensity varied on the blue wing is noticeably
larger than on the red wing.

For measuring the equivalent widths EW of the emission component of the
line Ho, we have used two methods. In the first method, a continuum was built
by the standard method and for EW is measured the part of the emission profile
which is remained above the continuum (as seen in Fig.1). The disadvantage of
this method is that with this measurement a certain part of the emission remains
below the continuum and is not taken into account when measuring the
parameter EW. In the second measurement method EW, we lead a pseudo-
continuum that was conducted along the wide wings of the absorption
component of the line Ha and extended to the supposed peak of the absorption
line. In this case when the spectrum is normalized with relative to the
continuum, the emission component is completely revealed above the
continuum. The EW values obtained in such measurements are seemed
systematically larger than the values obtained from the measurements by the
first method. Nevertheless, the main nature of time variation in values of the
parameter EW obtained in both methods, practically are remains the same.
Later, for analysis, we used the values of parameter EW, obtained by the second
method of measurements.

I/lc T T T T T T T o

Ha
25 t A HD 179218 | 0.25

02 t
2 |
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15T 01 |
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0 I I I I I I I 1
05 ——
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Fig. 1. The overlaying profiles of the line Ha (top panel) and variation in the root-mean-
square deviation ¢ of the intensity versus of the radial velocities (bottom panel). Here I — is
the intensity at the given wavelength of the spectrum, and Ic — the intensity of the continuum
at the same wavelength.

100



THE SPECTRAL VARIABILITY OF THE AE/BE HERBIG TYPE STAR HD 179218

On the data Mendigutia et al. (2011) for the three spectra of HD 179218,
obtained in May 1998, the average value of the parameter EW of the emission
component Ha was -13.6 £ 0.05 A. Recently, according to observations in
06.07.2015 and 12.07. 2015 Mendigutia et al. (2017) published the results on
the measurement of EW emission in the Ha line, which are equal to -8.47 +
0.05 A. At the same time, on 09.07.2015 (JD 2457213.322) we have obtained
the value EW = -9.22 = 0.37 A, which agrees well with the data of Mendigutia
et al. (2017). According to Kozlova (2004), values EW of the emission
component of Ho show a wavy-like variations for 1995-2003 from -8 to -16 A,
and we noticed that the ratio of the maximum value of the equivalent width to
the minimum EWmax/EWmin is about 2. In our measurements, for the mean
value over all observations of the equivalent width of the Ha emission, we
obtained -7.9 £ 0.2 A, with the root-mean-square spread from the mean ¢ =
1.13 A. According to our data, the above mentioned ratio is equal to
EWmax/EWmin ~ 2, while the average value of EW of the emission component
is consistent with the EW data obtained by Miroshnichenko et al. (1998) for
1995. Comparison of our data with the data presented in the Fig.3 from the
work of Kozlova (2004) indicates that during our observations in 2015 the
emission spectrum of the star is corresponding to a relatively low radiation
state, which also occurred in 1995. According to Kozlova and Alekseev (2017)
the intensity variation in the line Ha is carried out a cyclic character with the
period of about 4000 days. The first minimum of variations in intensity in the
line Ha by date just corresponds to our observations in 2015. This also confirms
our conclusion that in 2015 EW have minimum values and the star is in a low
state of emission in the line Ha.

For radial velocities, we measured the displacement of the central peak
of the emission component (Vp), the shift of the line center at half of the
residual intensity (bisector velocity V). The photospheric wings of the line are
very wide and at the continuum level they have a maximum displacement of -
1000 km/s and +1000 km/s in blue and red wings, respectively.

Since, as in the blue and red wings of the line, additional emission
components appear and disappear from time to time, which could distort the
wings of the emission profile, the measured Vy;s velocity could not always
reflect the real displacement of the center of the common emission structure in
the line Ho. We also considered for the analysis the character of variation in the
radial velocities at the peak of the main emission component.

Figure 2 shows the variation with time of the radial velocities Vs and
Vp, as well as the equivalent widths of the emission component of the line Ha.
As can be seen from these diagrams, both radial velocities and equivalent
widths clearly show a wavy-like variation. The variation in the EW of the
emission component demonstrates two waves of variation and return to the
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previous value, where first wave of event is deeper. Both of these waves of
variation have duration of about 40 days, in which the general course of the
reduction and then the return to the initial position is traced. Analogous
variations show the radial velocities Vbis and Vp. In addition, within each 40-
day wave-like variations in Vbis and Vp, variability with a small amplitude
with a characteristic time of 10 to 20 days is distinguished. The total interval of
variations in the parameters Vbis and Vp from peak to peak is 40 km/s and 20
km/s, respectively, while the amplitude of a single small wave in Vbis is about
15-20 km/s, while in Vp it is about 10 km/s. The minima of the EW parameter
in time coincide well with the minima of the radial velocity of the Vp, and do
not completely coincide with the minima of Vbis. It is seen that equivalent
widths are not sensitive to shorter cycles of 10-20 days, which are observed at
the radial velocities of the line Ha.
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Fig.2. Variation of radial velocities Vbis (upper left panel), Vp (upper right panel) and
equivalent widths (bottom panel) of emission component in the line Ha. The values of the
vertical bars are corresponding to the average error of parameters.

Figure 3 shows the diagram of variations of the half-width FWHM (full
width at half maximum) and the absolute value of the intensity R, = | 1-/Ic | of
the emission component of the line Ha. As indicated below, the profile of the
line sometimes corresponds to Type Il according to Reipurth et al. (1996). This
means that the intensity of the emerging additional emission components do not
exceed half of intensity of main the emission component. Therefore, the effect
of these additional components on the value of the half-width should be
negligible. Consequently, the variation in the parameter FWHM and R;, rather,
is not directly related to the appearance of additional emission components in
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the line.

From Fig.3 can be seen that a wavy-like variation in parameters FWHM
and R, is also observed. The first, deeper wave is continued about 40 days, then
followed not so good distinct second wave, which also is occured about 40
days. Each of these waves is expressed by a minimum, areas of decrease and
increase in the parameters (EW, FWHM, R;, Vp) of the central emission. The
first wave of variation is most distinctly revealed. It is characterized by a deeper
minimum, where the branch of decreasing of the line parameters was observed
in the time interval JD 2457174 - 2457192, and the branch of increasing — in the
interval JD 2457194 -2457216 (see also Figures 2 and 3).
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Fig.3. Variation in time of the parameters FWHM (left panel) and R; (right panel)
of the emission component of the line Ha.

Figure 4 shows all profiles of the line Ha, obtained in the time interval
of about 42 days, when it is occured first deep minimum of variations of
parameters of the line. For this time variations in the profile of the line Ha is
well traced. The left panel in Fig. 4 corresponds to the time interval in which
the spectral parameters are decreased, and the right panel to the time interval for
increasing these parameters. As seen from the left panel of Fig. 4, starting from
JD 2457190.268 over the next three nights three profiles show the appearance
of a clearly marked blue and a weakerly expressed red emission components.
As can be seen, in the beginning we have a profile with a central emission
component. With the appearance of additional emission components on the blue
and red wing, the structure of the profile is transformed from type | to type Il
according to the scheme of Reipurth et al. (1996). However, the obtained profile
is not completely represented in type 111 according to the indicated classification
scheme, because a central emission simultaneously produces an emission
component with a blue and a red wings. The displacements of the appeared blue
and red components relative to the line core are approximately symmetrical and
in different dates are consisting from + 150 to = 200 km/s.
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The second panel in Fig. 4 on the right shows the results of the
continuation of this series of observations, where the same split structure
remains in the next 3-4 nights (JD 2457194-2457198). Such a split structure of
emission component is observed until night JD 2457198, then on the remaining
nights there are profiles with single emission peak. The observed type of the
line profile is unstable and was observed only at the minimum of the parameters
of the main emission component (see Fig. 1-3). Thus, in just 8 days
(JD2457190-2457198) of observations, during the first wave of decreasing in
the parameters of the line Ha, it was success to observe the course of the
appearance and disappearance of additional emission components.

We also considered the profiles of the line Ha in the time interval of the
second wave of parameter variations at JD 2457216-2457253. Among these
profiles there are no profiles showing an explicit splitting into different
components as in the minimum of the first wave-like of variations. There is a
faint hint of the existence of an additional component on the red wing of Ha
emissions only in dates JD 2457227 - 2457230. All other line profiles in this
time interval are single peaks.
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Fig.4. Variations in the profile of the emission component of the line Ha for the descending
and ascending branches over 42 days of observations in the first wave-like variations (see
Fig. 4).
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3.2. Line HP

In the line HB mainly we have observed a wide photospheric profile, on
which at some nights are superimposed weak emission peaks. In most cases,
such emission peaks are located symmetrically with respect to the line center,
and have displacements about from -150 to -270 km/s in blue and from +150 to
+250 km/s in the red wings, respectively.

Among the obtained profiles of the line HP, a great interest is
represented the profiles and spectral parameters, obtained during of the first
wave-like decreasing. In Fig.5 is shown profiles of the line HB, which are
obtained on dates, when the spectral parameters in the line Ha were degreased
during for the first wave-like variation (JD 2457174 - 2457216). At the
beginning, the wide photospheric profiles of the line H with a smooth core and
without any special details is observed. As can be seen, with a minimum of the
spectral parameters, in JD 2457190-2457195, a significant variation in the
profile of the Hp line is observed — the depth of the line increases, the core
becomes narrow and deep, and a weak emission component is superimposed on
the wide wings. Such a structure is observed at the line Hp just at the time when
an additional emission component appears in the line Ha (see Fig. 4). Such a
coincidence by the dates of these events in the lines Ha and Hp indicates that in
both cases is operated a common mechanism of variability. From the right
panel of Fig.5 shown that after leaving the minimum at JD 2457198, the profile
of the HP line gradually returns to its original position.
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Fig.5. The profiles of the line Hf obtained at the first wave of variations in the spectral
parameters of the line. The left panel corresponds to the time of fall, the second panel, the
increase in the spectral parameters of the line.
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In the Figure 6 shown the diagrams of the time variations in the spectral
parameters Vp - the radial velocity of the deepest absorption component,
FWHM-absorption half-width, EW-equivalent width absorption, R; - depth
(intensity) of the line HB. As you can see, here too, with the first wave of
variations in JD 2457174 - 2457216, a significant variations in the specified
line parameters is noticeable. The equivalent width of absorption is increased,
the FWHM is sharply reduced, the intensity of the line has increased. The radial
velocities of the line peak over the whole observation season give a significant
shift from -100 to +100 km/s. The wave-like variation is best observed here in
the parameter R;.
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Fig.6. The time variation of the radial velocity of the peak Vp (upper left panel), half width
FWHM (upper right panel), equivalent width EW (lower left panel) and intensity R; (lower
right panel) of the line Hp.

3.3. Line Hel 5876

In the Figure 7 have shown the spectral region containing the lines He |
15876 A and the sodium doublet D1, D2 Nal. This section presents the results
of the analysis for the helium line. As can be seen, this line has blue and red
emission components separated by a central absorption. This is the line in
which only a saddle-like two peak emission profile is observed. The average
half-width of the absorption is 1.5 A with a scatter of up to 1.0 A. The total
width of the line at the continuum level is more than 20 A. Figure 7 shows the
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profiles obtained at different nights, including at night JD 2457192 - 2457295,
in which the first minimum of the spectral parameters of the hydrogen lines Ha
and HP was obtained (see above). As can be seen, the profile of the He | line
L5876 A stably keeps the structure from night to night, does not show any
noticeable variations.
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Fig.7. A spectral range of spectra is containing lines of Hel 5876 A and doublet D1, D2 Nal.
Individual sky (atmospheric) lines are indicated.

The average value of the shift of the emission peaks in the He I line of
5876 A corresponds to approximately -150 and +150 km/s, for the blue and red
components, respectively. The radial velocities of individual emission peaks is
showing a variability of about an average value 50 km/s. The central absorption
is displaced about +20 km/s.

Figure 8 is presentded diagrams of variations in the equivalent widths of
the central absorption of EWa, the radial velocities of the absorption vertex Vp,
the ratio of the equivalent widths of the blue component to the red EW1/EW2,
and the half-width of the FWHM absorption in the line Hel 5876. As can be
seen, while parameters of the hydrogen lines are decreased, the parameters of
the absorption component of the line Hel 5876 is showing a certain variation:
EWa tends to increase, Vp is shifted to the red part of the spectrum by about 20
km/s, the ratio EW1/EW?2 is increased by 5-7 times, and the parameter FWHM
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is also increased. A decrease in the FWHM of the absorption is observed
between two waves of parameter reduction.
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Fig. 8. The time variation of the spectral parameters of the He I line is 15876 A. In Fig. 8, the
top panels are from left to right EWa-equivalent width of the absorption component, Vp is the
radial velocity of the absorption peak, lower panels - EW1/EW2 are the ratio of the
equivalent widths of the blue emission component to red and the FWHM of the absorption
component.

3.4. Lines D Nal.

Figure 7 shows that the profiles of the D1, D2 Nal lines represent
narrow blue-wing absorption lines in which they will have a weak emission
(inverse P Cyg). Such structure is a sign of matter accretion. Interestingly,
according to Kozlova (2004), the profiles of these lines have an emission
component on the red wings. This indicates that in these lines in different
seasons both the matter outflow and its accretion can be observed. Perhaps this
depends on the orientation of the direction of motion of the circumstellar gas to
the observer.

The Fig. 9 shows diagrams of time variations for the parameters of D1,
D2 Nal lines. As can be seen, in general, the radial velocities of the peak of
lines Vp show a radial velocity of -15 km/s with a mean scatter = 10 km/s. The
shift of the radial velocity of the peak Vp to the blue part of the spectrum is
observed with a decrease in the intensity of the hydrogen lines.

The intensities R, of the D1, D2 Nal lines show a wavy-like variation
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with a small amplitude. A similar character of the variations is shown also by
the FWHM of lines (Fig. 9). The characteristic time of variations in individual
waves is about 10-20 days. The last line of the panels below shows the variation
in the intensity ratios and the equivalent widths of the lines D2 to D1. As can be
seen from this, in general, the intensities and equivalent widths of these lines
are varied from night to night. This is especially right for equivalent widths of
the line, which are continuously decreasing with time.
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The first line of the panels is the radial velocities of the line peak, the second line is the line
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3.5. Si Il lines

The lines Si Il A6347, 6371 A are observed in the absorption without
signs of the presence of the emission components. The mean value of FWHM
of the lines Si 11 6347, 6371 A was obtained 2.37 + 0.05 A with the mean-
square deviation from the mean value +0.37 A and + 0.50 A, respectively.

In the Fig. 10 was shown fragments of the star's spectrum section
containing Si II lines of 16347, 6371 A, as well as the [OI] A 6363 A line. As
can be seen, the general structure of Si Il line profiles varies considerably from
night to night. This is also seen from the variation in the parameters of the
spectral lines. In the Fig. 11 is given, for example, diagrams of the dependence
of the radial velocities and equivalent widths of the Si II A6347 A line, as well
as the ratio of the half-widths of the mentioned silicon lines. As can be seen, the
average value of the radial velocity of these lines has positive values of +12 and
+18 km/s with a scatter of 7-8 km/s at the mean. The values of the equivalent
widths show a significant variation after the first wave of variations observed in
the parameters of the hydrogen lines. The ratio of the half-widths of the lines
also shows a smooth variation, reaching a maximum between the first and
second minima of the variations. In addition, the forbidden lines [OI] 16300,
6363 A are observed in the spectrum of the star in a weak form.

[dl] 6363
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Fig.10. The segment of the spectrum of star HD 179218 containing lines Si II 16347, 6371 A,
and [O1] 4 6363 A. Intermittent lines indicate the continuum level.
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Fig.11. Temporal variation in the parameters of the Si II lines 26347, 6371 A. The top panels
from left to right are the ratio of half-widths FWHM (6347/6371), RV-radial velocities, and
below EW-equivalent line widths of Si II /. 6347 A

4. Analysis of the results.

In Table. 2 shows the results of measurements of the spectral parameters
of different spectral lines. For each parameter, the mean and standard deviation
from the mean o are given.

Table 2. Parameters of individual measured lines in the spectrum of HD 179218

Line, A(A) RVp oRVp RV(km/s) | oRV(km/s) | EWa | cEWa
(km/s) (km/s) (A) (A)

Ho 6562.816 1.27 5.22 2.68 11.84
Sill 6347.109 8.49 11.62 12.87 8.04 0.18 0.05
Sill 6371.371 16.34 11.12 18.74 7.13 0.11 0.04
[Ol] 6363.776 -4.44 17.53 -2.41 15.46
[O1] 6300.304 9.98 11.30 12.70 10.00
Nal D2 5889.966 | -13.64 4.22 -13.11 4.44 0.20 0.04
Nal D15895.932 | -16.02 4.64 -15.53 4.85 0.19 0.05
Hel 5875.621 15.90 21.92 17.43 24.97 0.06 0.04
DIB 5780.37 -4.22 19.91 -1.36 18.19 0.08 0.03
DIB 5797.06 1.03 24.09 0.44 24.27 0.02 0.02
Hb 4861.337 -5.11 93.53 -17.00 54.07 3.27 0.54
Fell 6367.412 0.57 17.03 -0.43 17.70
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Lines, A(A) EWe(A) | 6EWeX(A) | FWHM (A) | cFWHM (A) | RA oRA
Ho 6562.816 7.88 1.13 5.92 1.65 -1.82 | 0.39
Sill 6347.109 2.38 0.37 0.07 | 0.1
Sill 6371.371 2.37 0.50 0.05 | 0.01
[O1] 6363.776 0.03 0.01 1.13 0.30 -0.05 | 0.20
[O1] 6300.304 0.04 0.02 0.98 0.24 -0.03 | 0.01
Na | D2 5889.966 0.98 0.19 0.17 | 0.02
Na | D1 5895.932 1.49 0.04 0.37 | 0.02
Hel 5875.621 0.05 0.02 1.11 0.15 021 | 0.02
DIB 5780.37 2,16 0,76 0,04 | 0,01
DIB 5797.06 0,84 0,50 0,02 | 0,01
Hb 4861.337 10.09 3.38 0.34 | 0.08
Fell 6367.412 0.02 0.02 0.63 0.36 -0.02 | 0.01

It can be seen from Table 2 that radial velocities of the emission and
absorption lines produced significantly different mean values of the radial
velocities. For the star HD 179218, a previously measured radial velocity value
of -3.4 km / s is given in various studies (see, for example, Young R.K., 1939,
Wilson, R.E., 1953). Our results of measurements of radial velocities on the
diffuse interstellar lines DIB 15780 and 5797 A also give a value of -4 and +1
km / s, respectively. The value of Vp along the [OI] A6363 A line is -4.4 km / s.
Then the value of -4 km / s can be considered the velocity of the center of mass
of the system. If we subtract the velocity of the center of mass of the star (-4 km
/' s) from the mean values of the radial velocities, then we must obtain real
radial velocities from the regions of the star atmosphere in which separate
spectral lines are formed.

Figure 12 on the left panel shows the distribution of radial velocities for
individual lines. The abscissa shows the line number for the distribution of
radial velocities. As you can see, the lines are grouped according to the mean
values of the radial velocities. Near the zero velocity, the lines Ho, DIB 15780,
5797 A are grouped, which indicates that this group of lines with a negative
radial velocity, but very close to zero, is formed in the outer parts of the stellar
envelope. A higher rate of outflow shows the lines of HB, [OI] A6363, Fell-to -8
km / s. The greatest negative velocities are observed in the sodium doublet
lines, down to -20 km / s, which indicates their formation in the stellar wind.
The lines Si I1 A6347, 6371 A and He 1A 5876 A are apparently formed in the
accretion zone with high temperature and density, because they give radial
velocities of +18 km / s (Table 2).

The second panel in Fig. 12 on the right shows the dependence of the
RVp values on the ionization potential of the measured y lines. It is also seen
here that positive radial velocities are formed in the region of lines with an
ionization potential x > 16 eV, which also have Sill, Hel and [OI] lines.
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Fig.12. The distribution of the average velocities along different spectral lines (the left panel)
and also on the value of the ionization potential of different lines (right panel). The bars
correspond to the average errors in the measurement of the radial velocity.

Conclusion
The speed of rotation of HD 179218 in Bernacca & Perinotto (1970) is 60
km /s, and Guimaraes et al., (2006) gives the value vsin i = 72 £ 5 km / s.
According to Dent et al. (2005), the angle of inclination to the axis of rotation of
the star is about 40 °. Then, if we consider the observable minimum characteristic
time equal to 10 days, for the rotation speed of the star we obtainv =112+ 8 km /s
and for the star radius - about 22 R ©®, which is not reasonable and differs

significantly from the data of Alecian et al., (2008) (4.8 R ®). An even greater

discrepancy is obtained for the radius if we take the angle i =20 °, as suggested by
Leinert et al. (2004). This means that the observed cycle of about 10 days can not
be a period of axial rotation of the star. Recall that the characteristic time of 10
days is obtained from the variation in the radial velocities of the peak of the
dominant emission component and the intensity of the line. Therefore, it should be
assumed that it arises in the outer parts of the disk. However, if the observed 10-
day activity is related to the axial rotation of the disk, it can be assumed that such a
variation could occur at the boundary between the accretion and outflow streams.
Then one of the assumptions of the cause of the observed variations in the emission
lines of the star may be the existence of a stellar magnetosphere. In favor of the
possibility of the existence of magnetospheric accretion, the star is also proposed in
the work of Mendigutia et al. (2017). The dispersion of velocities found in our
work along different lines indicates that lines with a higher ionization potential can
form in the accretion zone. The main indicator of the existence of the
magnetosphere of a star is the magnitude of the magnetic field. In classical T Tauri
stars, for which the presence of the magnetosphere is assumed, the magnitude of
the magnetic field is several kilograms (see, for example, Bouvier et al., 2007).
However, the result of measuring the magnetic field of star HD 179218 shows the
existence of a weak magnetic field (Hubrig et al., 2009).
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It is also possible that a star can be a spectral-double or multiple system. In
fact, it is difficult to explain the observed wave-like variation of the radial
velocities and other parameters of the Ha line. Kozlova & Alekseev (2017) showed
that the dependence of the brightness V on the color index V-I has two separate
distributions. This fact is accepted by the authors in favor of the duality of a star.
The time of our observations from May to September 2015 corresponds to the
minimum of the 4000-day cycle of variability found in Kozlova & Alekseev
(2017). Therefore, the observed features of the variation in the spectrum of a star in
the Ha line can be related to the moment of the star's stay at the minimum of the
4000-day cycle. Then the results obtained by us, perhaps, are a kind of unique
event and can be observed only in the minima of the 4000-day cycle. Our
observations have shown that in order to elucidate these questions it is necessary to
perform a more dense series of photometric and spectral observations of the star.

Based on the results obtained in this paper, we can draw the following
conclusions:

1. There are two wave-like variations lasting about 40 days each, in the
parameters of the emission component of the Ha line in the spectrum of the star
HD 179218. The first wave is deeper, the second is relatively less significant, and
possibly distorted by fluctuations.

2. An unusual variation in the profile of the Ha line near the minimum in
the descending and ascending branches of the first wave of variations in the
spectral parameters was observed. At the entrance to the minimum and during the
passage of the minimum, the appearance and disappearance of additional emission
components in the Ha line was detected. The displacement of each component
corresponds to approximately = 150 km / s. During the rest of the observation time,
such profiles were no longer detected.

3. With the first wave of variations, the parameters of the HP line showed a
synchronous variation in time with the line Ha. At the time of appearance of
additional emission components near the Ha. line, narrower and deeper components
appear at the Hf} line.

4. Within each 40-wave wave of variations, a small amplitude fluctuation
of the radial velocities of the peak of the emission component and the intensity of
the Ha line with a characteristic time of about 10-20 days is observed. Also, the
half-widths and intensities of the Hp line more clearly demonstrate the existence of
10-20 day wave-like variations.
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HIRKAN FLORASININ MESO EKOSIiSTEMLORINDO
EDIFIKATOR QUERCUS CASTANEIFOLIiA C.A.MEY NOVUNUN
YAS STRUKTURUNA 9SASON DENDROXRONOLOJI TOHLILI

Acar sozlar:  Hirkan florasi,  dendroxronologiya,edifikator, Quercus
castaneifolia, radial artim, Tsapwin
Insanm diisiiniilmomis tosorriifat faaliyyati naticosinds bioloji miixtoliflik
degradasiyaya ugramig, doyisilmis, novlorin areali kigilmisdir. 90-c1 illarin malum
hadisalori, enerji ¢atismamazligi, antropogen va S. amillorin tasiri naticasinds bir gox
bitki névlari mahv olma tohliikasine moruz galmus, areallar1 kigilmisdir. Bu sababdon
arazilorin monitoringi nozards tutulmus todgigat obyekti iss 3 miixtslif yash vo govda
diametrli Sabalidyarpaq palid - Quercus castaneifolia C.A.Mey. novii olmusdur.
Dendrologiya Institutunun  “Dendroxronologiya” laboratoriyasinda veo Hirkan
florasinda aparilmis todgiqgatlar naticasinds diametri 262 sm olan Quercus castaneifolia
C.A.Mey noviin 125, 125 sm olan ndviin 50 vo 310 sm olan ndviin yasinin isal42
oldugu molum olmusdur. Novlorda yetkinlik dovriinds radial artimin daha siiratli
getdiyi, yas artdiqca isa inkisafin zsiflodiyi miisahido edilmisdir. Novlardo 1940-1952
Vo 2003-2007- ci illords yiiksok radial artim, 1911-1912-ci vo 2006-2013-cu illords iso
dinamik inkisafin zoiflodiyi miisahids olunmusdur. Biitiin bunlar1 nazars alaraq ekoloji
tohliikasizliyin qorunmasi iizerinds nazaratin mohkomlandirilmasi vo bu kimi digor
istigamatlords kompleks islorin goriilmasi nozards tutulmalidir.

C.b.bazupoea, A.I'.Pacynoea, U.b.Muposicananvt, X. M.Amaeea

JEHJIPOXPOHOJIOTHYECKHAMN AHAJIN3 110 BO3PACTHOM
CTPYKTYPE D JUO®UKATOPA BUJA QUERCUS CASTANEIFOLIA
C.A.MEYB JIECHBIX DKOCUCTEMAX ®JIOPbBI TNPKAHA

Knioueevie cnosa: ©@nopa I['upxama, 0endpoxpononozus, 30ugpuxamop,
Quercuscastaneifolia, paduanvhuiii pocm, Tsapwin

B pesynprare Ge3myMHON = XO3SHCTBEHHOM  JEATENHHOCTH  YeJOBEKa
Omonormueckoe pazHoOOOpaswe JerpajgupoBajo, W3MEHWIOCh, a apeall BHIOB
cokparmics. M3BectHble coObiTHsA 90-X TOHOB, 3HEProae(HIUT, AHTPOIOTCHHBIC
(hakTopbl U B pe3yabTaTe BO3ACUCTBUS JIPYrHX (PAKTOPOB MHOTHE BHJBI PACTCHUI
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HaxonIATcs MOJ YIpo30M HCYE3HOBEHUS, MX apean cokpatwics. Ilo 3Tod mpuuuHe
OOBEKTOM HWCCIENOBaHHWA [UII MOHHTOPHHTa YYacTKOB OBIT  W30paH BUJ
QuercuscastaneifoliaC.A.Mey ¢ 3 cTBOJaMu pa3HOro Bo3pacrta quaMeTpom 262, 125 u
310 cm. B pesynpTare ucclemioBaHMH, TPOBEJCHHBIX B  JabopaTopuu
«dennpoxpononorusi» Mnacruryra Jlegpomormn u B ['mpkanckoit  dmope,
ycTaHoBieHo, uTo Bo3pact QuercuscastaneifoliaC.A.Mey numamerpom 262 cMm
cocraBuser 125, y Buna npu auamerpe 125cm 50 u 310 cm 142 ner. HaGmonanocs,
YTO y BUJOB PaJUANBHBIA POCT YCKOPSIETCS BO BpeMs TOJOBOTO CO3PEBAaHUS, a C
BO3pAacTOM pa3BUTHE 3aMEMJIACTCS. BBICOKMN paguanbHbBId OPUPOCT Yy BHUAA
mabmomaincs B 1940-1952 m 2003-2007 romax, a ociabieHue IUHAMHYECKOTO
pasButus Habmromamock B 1911-1912 u 2006-2013 ronax. B cBs3u ¢ 3TM HEOOXOAMMO
YCHJIUTh KOHTPOJIb 32 OXPaHON DSKOJNIOTHYECKOW Oe30MacHOCTH W IPOBECTH
KOMILICKCHBIE Pa0OThI B IPYTUX MOJOOHBIX chepax.

S.B.Bagirova, A.G.Rasulova, 1.B.Mirjalalli, H.M.Ataeva

DENDROCHRONOLOGICAL ANALYSIS OF THE AGE STRUCTURE OF
THE EDIFICATOR SPECIES QUERCUS CASTANEFOLIA C AMEY
IN FOREST ECOSYSTEMS OF GIRKAN FLORA

Keywords: flora of Girkan, dendrochronology, edificator,
Quercuscastaneifolia, radial growth, Tsapwin

As a result of thoughtless human economic activity, biological diversity was
degraded, changed, and the range of species was reduced. Known events of the 90s,
energy shortages, anthropogenic factors and as a result of the impact of other factors,
many species of plants are threatened with extinction, their range has been decreased.
For this reason, the object of survey for monitoring sites was selected species Quercus
castaneifolia C.A.Mey with 3 trunks of different ages with a diameter of 262, 125 and
310 sm. As a result of research which conducted in the laboratory of
"Dendrochronology” of the Institute of Dendrology and in the flora of Girkan, it was
determined that the age of Quercus castaneifolia C. A. Mey with a diameter of 262 sm
is 125, in the species with a diameter of 125 sm 50 and 310 sm 142 years. It has been
observed that in species, radial growth accelerates during puberty, and development
slows down with age. In species, high radial growth was observed in 1940-1952 and
2003-2007, and dynamic development was weakened in 1911-1912 and 2006-2013. In
this regard, it is necessary to strengthen control over the protection of environmental
safety and conduct complex works in other similar areas.

Giris
Bioloji miixtalifliyin pozulmasi vo ya mohv edilmasi ilo slagodar bitki
ortliyli BM-i miiasir iqlima uygun galmir. Azorbaycan Respublikasinda mévcud
olan mesolor orazica geyri-barabar paylanmisdir. Atmosferds oksigen va karbon
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balansinin tonzimlonmasinda, ayri-ayri cografi zonalarda iqlim soraitin
formalagsmasinda mesalorin rolu ovozedilmoazdir. Bu magsadlo Azorbaycan
Respublikasi Prezidentinin 2006-c1 il 24 mart tarixli 1368 nomrali Saroncami
ilo 2006-2010-cu illori ohato edon “Azorbaycan Respublikasinda bioloji
miixtolifliyin qorunmasi vo davamli istifadesino dair Milli Strategiya vo
Foaliyyat Plani”nda, bioloji miixtalifliyin qorunmasina vo davamli istifadasine
dair nadir bitkilorin repatriasiyasi, genefondun qorunub saxlanilmasi, flora
biomiixtolifliyin artirilmasi, ekoloji tarazligin barpasi, insan amilinin otraf
miuhito moanfi tasirinin azaldilmasi, xiisusi mithafizo olunan tobiot arazilorindo
elmi-todgiqat islorinin aparilmasi {igiin lazimi soraitin yaradilmasi kimi miithiim
mosalalor 6z oksini tapmisdir.

Material vo metodika

Todgigatlar Hirkan florasindan gotiiriilmiis 3 miixtslif yagh Sabalidyarpaq
palid - Quercus castaneifolia C.A.Mey. novii ilizerindes vo AMEA-nin
Dendrologiya Institutunun “Dendroxronologiya” laboratoriyasinda aparilmisdir.
Suunto burgusu vasitasi ilo saquli sahays perpendikulyar olaraq har 3 nov
agacdan 4-5 nimuno gotiriilmis, konteynero yerlosdirilmis, laboratoriya
soraitinds qurudulmusdur [3, 5]. Niimiinalords illik halgalarin sarhadlorin aydin
gbriinmosi {i¢iin yonularaq todgige hazirlanmisdir. LINTAB6 binukliyar
mikroskopla vo TSAPwin statistik illik halqalarin tohlili programindan istifado
etmoklo tobiotdo bas vermis global doyisikliklor hagqinda moalumat alinmigdir
[8, 9]. Binokulyar mikroskopla alinmis illik halqalarin eni 6l¢ii skalasina uygun
olaraq, LINTABG6 qurgusu ilo 0,01 mm dagigliklo dlciilmiisdiir (sok. 1).

Sal'(il 1. Govdadan niimunalorin gétiiriilmasi (A) va
LINTABG binokuliyar mikroskopunda tadqiqgi (B)

118



HIRKAN FLORASININ MES® EKOSISTEMLORINDO EDIFIKATOR QUERCUS...

Nimunolorin adi, gotiiriilma tarixi konteynerds geyd edilmis, todgigat
isindo 10 ildon bir noviin halgalarinda bas vermis doyisikliklor haqqinda
molumatlar toplanmisdir. Qeyd etmok lazimdir ki, bir geydiyyat noqtasi 10, 2
noqte 20, 3 noqte 30 ilo borabor hesablanmisdir [4, 7]. Novlordo halgalar
tizorindoki molumatlarin  oxunmasit Schweingruber metodikast osasinda
aparilmisdir. Mikroskopla halqalarin toyinindo Cook-Kairiukstisn {isulundan,
yalang¢1 vo itmis halqalarin agkar edilmasinda Rinin totbiq etdiyi TSAPwin va
Crossdating programindan istifads edilmisdir [6, 10] (sok. 2).

Sakil 2. Hirkan florasinda Quercus castaneifolia néviindan gotiiriilon niimunalar

Sahodo biitiin aidiyyati moalumatlarin operativ oldo edilmasi moagsadilo
tocriibalor Quercus castaneifolia C.A.Mey. novii lizrs yerli soraito uygun gobul
edilmis beynalxalq tolablora cavab veron tokmillosdirilmis miivafiq sistemlor
osasinda hoyata kegirilmisdir. Miisahids, qeydiyyat, ugot vo hesabat islori,
keyfiyystin ~ Oyronilmasi moévcud metodiki tolimatlara uygun olaraq
Oyranilmigdir LINTAB6 avadanligindan vo TSAPwin statistik programindan
istifado edilmoklo novlorin yasi, iglim amillorindon asili olaraq inkigaf
dinamikasi tadqiq edilmisdir [9].

Naticalar va miizakira

Azorbaycanin  tobii vo modoni florasinda olan nadir névlerin
populyasiyalarinda bas veran proseslorin biometrik analizi, dendroxronoloji
tohlili, nadir vo naslikasilmakds olan névlarin yayildigr arazilorin monitoringi,
homin ekosistemlarin giymotlondirilmasi vo miihafizasi magsadi ils tadgigatlar
apartlmigdir.  Torofimizdon Hirkan florasinin  meso  ekosistemlarinda
dominantliq toskil edon edifikator novlorin toyin edilmasi {igiin Azarbaycan
Respublikasinin tobiot muzeyi olan Hirkan Milli Parkina da elmi ezamiyyatlor
togkil olunmus, orazido miisahidalor, dendroxronoloji tadgiqatlar aparilmus,
yash niisxalordon niimunalor gotiiriilmiisdiir. Hirkan Milli Parki Qafqazin
conub, Azarbaycanin isa conub-sorq hissasinds Lonkoran-Astara administrativ
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rayonlarinin orazisindo yerlosir. Milli Parkin cografi koordinatlar- 38°25'-
48°47" sorq uzunlugudur [2].

Talig zonas1 mesalori Azarbaycanin Hirkan tipli mesalorini toskil edir vo 4
saquli qursaga ayrilir: Qarisiq Hirkan tipli mesalor (doniz saviyyasindon 500-
600 m-o godor); Sabalidyarpaq palid (Quercus castanefolia) mesoalari (doniz
saviyyasindan 1000-1200 m-a godar); Fistiq (Fagus orientalis) mesalori (400-
500 m-don 1500-1600 m-o Qodor); Sorq palidi (Quercus maxraeanthera)
mesalori (1600 m-don yiiksokliklords).Aparilmis monitoringlor noticasinds
doniz saviyyasindon 500-600 m yiiksoklikdo Parrotia C.A.Mey. n&viiniin
seyrolmosi, asagi yarusun oasas komponentlorinin  Quercus castaneifolia
C.A.Mey vo Carpinus caucasica Grossh. novlorinin olmasi miisahido
edilmisdir. Bununla yanasi orazilordo Pterocarya Kunth vo tok-tok Ulmus L.
cinsino aid novlars, Alnus subcordata C.A.Mey, A.barbata C.A.Mey vo s.
miixtalif novlera rast golinir. Hirkan Milli Parki orazisinde meso Ortiiyiiniin
imumi sahasinda palid mesalari fistiq, valas cinslorinin yaratdigi mesoalordan
sonra t¢iincli yerda durur. Palid mesolori, asason, ti¢iincli dovra maxsus relikt,
Hirkan floristik vilaystinin endem novii olan sabalidyarpaq palidin yaratdig
formasiya vo assosiasiyalardan ibaratdir [2].

Palid mesolorine Milli parkin miixtolif yiiksokliklorinds rast golinir.
Relyef vo bir sira digor amillordon asili olaraq, bu edifikator cinsin hiindiirliiyii
22-25 m-don baslayaraq 45-50 m-dok ola bilir. Dagotoyi qursaqda oksor
hallarda, biitiin assosiasiyalarda sabalidyarpaq palidin hiindiirlilyti 25-28 m,
bazi hallarda 32 m-o ¢atir.

Hirkan florasina ezamiyyotlor zamani orazido Palid cinsino aid ndvlori
dendroxronoloji todgiq etmok {igiin ii¢ miixtolif yash Sabalidyarpaq palid -
Quercus castaneifolia C.A.Mey noviindon niimunolor gotiiriilmisdiir.
Niimunslorin géstaricilari 1-ci codvalds oks olunmusdur.

Cadval 1
Hirkan Milli parkindan gétiiriilmiis niimunalorin statistik gostaricilori
Govdanin Niimunolarin Niimunoalarin
Nov diametri gotiiriildityii sahalorin - | yag | inkisafa
(sm) koordinatlar: basladig:
tarix
262 Lonkaran 125 | 1896
Sabalidyarpaq palid - N 38°40,761; E048 48, 290
Quercus castanefolia 125 Lankaran 50 1971
C.AMey N 38° 40,761; E048 48, 290
310 Lerik 142 | 1879
N 38° 45,016; E00,48 35,750
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Sabalidyarpaq palid - Quercus castaneifolia C.A.Mey névii iranda genis
yayillmisdir. Azorbaycanin nadir, relikt névidiir, areali ¢cox da genis deyildir.
Novo osason Astara, Lonkoran, Lerik, Masalli, Yardimli vo Ismayilli rayonlar:
orazilorinds rast golinir. Orta dag qursaginin qarisiq mesalorindo daha ¢ox
misahido olunur. Sabalidyarpaq palid hiindiirliyii 40 m-o Qodor név
olub,mesanin birinci yarusunu toskil edon, genis ¢atirli agacdir. Cavan zoglar
avvalca six vo zorif tiikklorlo Ortiilii olur, sonradan homin tiiklor tokilir. Mart-
aprel aymda ¢igoklayir, oktyabr-noyabr ayinda toxumlar1 yetigir. Tobistds,
osason, toxumla g¢oxalir. Azorbaycanin “Qirmizi kitab”ma daxil edilmisdir.
Tabii ehtiyatinin doyigsmasinin sababi baslica olaraq insan foaliyyatidir [1].

Hirkan florasindan goévdo diametri 262, 125 vo 310 sm olan
Sabalidyarpaq palid - Quercus castaneifolia C.A.Mey névlaridon har agacdan
3-5 nlimuno gotiirilmisdiir.

Todgigatlar naticosinde  govde diametri 262 sm olan Quercus
castaneifolia C.A.Mey néviiniin yasmin 125 oldugu miioyyanlosdirilmisdir
(graf. 1.)

Graph list
- Subtitle -
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Orafik 1. Hirkan Milli Parkindan gdtiiriilan 262 sm diametrli
Quercus castaneifolia C.A.Mey noviiniin inkisaf dinamikast
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Olds edilmis grafik naticalora asason miioyyan olunmusdur ki, név 1900,
1940, 1951, 1963 vo 2010-cu illords yiiksok inkisaf dinamikasi géstormisdir.
On yiiksok gostorici ndviin 54 vo 60 yasinda miisahido edilmisdir. 1918, 1921,
1952, 1978 vo 2013-cii illorde inkisaf zoiflomis, 66, 112 vo 122 yasinda an
asagl inkisaf dinamikas1 miisahido edilmis vo noviin tohliikads oldugu malum
olmusdur. Vizual miisahidslor zamani agacin gévdesinde mamuirlarin olmasi va
gotiiriilon niimunada qgabiq qatinin ¢iiriintiilii olmasi1 bizo avvalcadon ndviin
tohliikkads olmasinin xoborini vermisdir. Qrafiklordon do goriindiiyti kimi, 2013-
cii ildon novda illik inkisaf daha da zaiflomays dogru gedir.

Hirkan florasindan gotiiriilon digar govda diametri 125 sm olan Quercus
castaneifolia C.A.Mey noviinds isa forgli naticalor alinmisdir. Noviin 50 yasi
oldugu miisyyan edilmisdir. N6vda dendroxronoloji tedqgiqatlar aparilaraq
dinamiki inkisafi aragdirilmigdir. 1978, 2004, 2012-ci illords novds radial
arttmin yaxsi getdiyi nozoro catmisdir. Bu illords halgalararasi masafanin
genisliyi miisahido edilmis, en yliksok radial artim iso 34 vo 42 yasinda
miisahido edilmisdir. 1983, 1998, 2013, 2015, 2017-ci illordo iso inkisaf
zoiflomis, an asagi inkisaf dinamikasi 2009, 2016-ci illords, 28, 48 yaslarinda
miioyyonlosdirilmisdir. Iglim amillerinin vo orazinin torpaq iglim soraitinin
tosirindon asili olaraq novdo dinamik inkisaf zoiflomisdir (qraf. 2).

Graph list
- Subtitle -
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QOrafik 2. Hirkan florasindan gotiiriilon 125 sm govda diametrli, 50 yash
Quercus castaneifolia C.A.Mey noviiniin inkisaf dinamikasi
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Hirkan florasindan (Lerik) gotiiriilmiis 310 sm diametrli Quercus
castaneifolia C.A.Mey noviinlin 142 yas1 oldugu molum olmusdur. Novds 5,
55, 110, 127 yaslarinda, yoni 1882, 1932, 1988, 2007, 2018-ci ildo yiiksok
radial artim miisahido olunmusdur. Novlordo inkisafa basladigi ilk dovrlordo,
yuvenil vo reproduktiv dovrlords senil dovrlo miiqayisads inkisaf daha yaxsi
getmisdir. 12, 91, 101, 110, 138 yaslarinda — 1890, 1911, 1930, 1987, 1992,
2013-cii illordo inkisafi asagi diismiisdiir (qraf.3).

Graph list
- Subtitle -

QOrafik 3. Hirkan florasindan (Lerik) gotiiriilon 142 yash
Quercus castaneifolia C.A.Mey noviiniin inkisaf dinamikast

Natica

Digor ekosistemlorlo yanasi meso ekosistemlorindon do yan kegmayon
antropogen va ekstermal iglim amillori Azarbaycanda da moévcud olmusdur.
Artan antropogen toasirlor (kond tesarriifatinda okingilik vo heyvandarhigin
inkisafi, dag-modon Sonayesinin genislonmasi, yeni yasayis montagelorinin
salinmasi, neft-gaz komarlorinin ¢okilmasi) va kaskin iglim dayisikliklarinin
intensivliyi (quraqlig, sel, dasqin, leysan, yangin, firtina vo s.) fonunda tobii
ekosistemlor ciddi deqrodasiyaya ugramisdir. Qeyd olunan amillor digor
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ekosistemlarlo yanast meso ekosistemlarina do tesirsiz Gtiismamisdir. Belo Ki,
mesalorin sahasi kigilir, doluluqg, sixliq vo bonitet asag1 diisorok mohsuldarliq
azalir, tobii barpa zaifloyir, az giymatli cinslorlo avozolunma siirotlonir, meso
dosonayi, oli ortiik deqrodasiya olunaraq meso tipi doyisir, kserofit vo mezofit
novlorin dominatligi baslayaraq, bozi agac va kollar nadir va nasli kasilmoak
hoddinos gatir [7, 8].

Orazi godim relikt dovro aid olmasina baxmayaraq, aragdirmalar
naticasinds molum olmusdur ki, buradaki agaclarin orta yas1 120-350 ilo gatir.
Buna sabab 90-c1 illarin molum hadisalori, enerji ¢atismamazligi, antropogen
amillorin vo s. amillorin tosiri naticosindo bir ¢ox bitki novlari mahv olma
tohliikkasine moruz qalmis, areallart kigilmisdir. Hirkan florasinin meso
ekosistemlarinds tadqiq olunan novlards yetkinlik dovriinds radial artimin daha
stiratli getdiyi, yas artdiqca iso radial artimin zoaiflodiyi miisahido edilmisdir.
Fitosenozlarinda senopopulyasiyalarin monitorinqi zamanit dominantliq toskil
edon edifikator névlorin yas strukturuna osason dendroxronoloji tohlili zamant,
dendroxronoloji tarixi-tatbiglondirmo osasinda illik halqalarin sayina goéros
novlorin yasi toyin edilmis, xiisusi miihafizo statusu olmayan nadir vo azsayl
flora novlarindon olan Sabalidyarpaq paliddan gétiiriilon niimiinalordoon yash
noviin 125 vo 142 yash Quercus castanefolia C.A.Mey oldugu va novlards
1940-1952 vo 2003-2007- ci illor araliginda yiiksok radial artim 1911-1912-ci
Vo 2006-2013-cu illor araliginda iso dinamik inkisafin zoaiflodiyi miisahido
olunmusdur.

Biitiin bunlar1 nozoro alaraq tebii ehtiyatlardan daha somorali istifads,
ekoloji tohliikasizliyin qorunmasi tizarinds nazarotin méhkamlandirilmasi vo bu
kimi digar istigamotlords kompleks iglorin goriilmasi nozords tutulmalidir.
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AZORBAYCANDA MUALICO-SAGLAMLIQ TURIZMIiNiN
INKiSAF XUSUSIYYOTLORI

Agar sozlar: rekreasiya ehtiyatlari, saglamhq turizmi, balneoloji turizm,
talasaterapiya

Mogalods Azorbaycanda miialico-saglamliq turizminin toskili vo miasir
voziyyati genis sorh edilmisdir. Olkodo mineral bulaqlar, miialicovi palgiq vo neft, duz
magaralart vo S. mialico-saglamliq turizminin inkisafina boyiik tokan verir.
Azaorbaycanda geyri-neft sektorunun inkisafi ilo alagodar turizm sonayesinin inkisafi
dovlat torafindon prioritet saho hesab edilir. Magalads respublikamizin tobii imkanlart,
moévecud kurort-sanatoriyalari miialice-saglamliq turizminin inkisafina misbot tosiri
genis izah edilmisdir.

L JI./rcagpaposa, C.M.3ynvpyzaposa, @.I.Hugpmuees

OCOBEHHOCTH PA3BUTHUSA JEYEBHO-O3/I0POBUTEJIBHOI'O
TYPU3MA B ABEPBAHI’KAHE

Knwouesvie cnoea: pexpeayuonmvie pecypcvl, 0300pOGUMENbHLIL THYPUSM,
banvHeono2uvecKull mypusm, maiaccomepanus

B cratee paccmaTpuBaioTCs OpraHM3alMs W COBPEMEHHOE COCTOSHHUE
Je4eOHO- 03JOPOBUTEIBHOTO Typu3Ma B A3sepOaiimxane. MuHepalbHble MCTOUYHUKH,
ne4eOHBIe TPS3W M Macia, COJSIHBIE TeUiepbl W Ap. MPHUAAIOT OTPOMHBIN HMITYJBC
pa3BUTHIO J1Ie4eOHO-030POBUTENBHOTO TypHU3Ma B CTpaHe. B CBsSI3M ¢ pa3BUTHEM
HeHe(TssHOrO cexkTopa B A3sepOaiikaHe pa3BUTHE TYPHCTHUECKOW WHAYCTPHU
CUMTAETCs] MPHUOPUTETHOM OTPACIbIO CO CTOPOHBI TrocynapcTBa. B crarbe moapoOHO
OIMMCHIBAIOTCS TPHUPOJHBIE OOraTrcTBa peciyONHKH, MOJOXHUTEIBHOE BIUSHHE
JNEHCTBYIONINX KypOPTOB Ha Pa3BUTHE 03A0POBUTEIBEHOTO TypU3Ma.
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AZORBAYCANDA MUALICO-SAGLAMLIQ TURIZMININ INKISAF XUSUSIYYOTLORI

G.J.Jafarova, S.M.Zulfugarova, F.Q.Niftiyev

FEATURES OF DEVELOPMENT OF HEALTH TOURISM
IN AZERBAIJAN

Keywords: recreational resources, health tourism, balneological tourism,
thalasotherapy

In the article are commented the organization and current state of medical
tourism in Azerbaijan. Mineral springs, healing mud and oil, salt caves, etc. give a
great impetus to the development of resort and health tourism in the country. In
connection with the development of the non-oil sector in Azerbaijan, the development
of the tourism industry is considered a priority industry by the state. The article
describes in detail the natural wealth of the republic, the positive impact of existing
resorts on the development of recreational tourism.

Miiasir dovrdo diinayda miialico-saglamliq turizmi siirotlo inkisaf edon
turizmin novlorindon biridir. Bu turizm ndvii tobii miialicovi ehtiyatlar osasinda
xostolorin miialico vo proflaktikasini togkil etmok vo hoyata kegirmok tiglin elmi-
praktiki foaliyyatinin biitiin ndvlorinin macmusudur. Xidmot sahasinin bu sektoru
miihiim sosial masalalari yerina yetirir:

- Tobii rekreasiya ehtiyatlart vo 6lkonin kurort kompleksindon samarali
istifado asasinda (sanatoriya-kurort infrastrukturu vo kadr potensialinin
tomin edilmasi) ohalinin saglamligiin moéhkomlondirilmasi;

- Omok ehtiyatlarinin vo ohalinin mosgullugunun borpa olunmasi vo
kurortlarm inkisafi [6].

Miialico-saglamliq turizmi ohalinin saglamliginin qorunmasi sahosindo
oldugca miihiim yer tutur. Belo ki, saglamliq ocaqglarinda aparilan miialico
naticasindo xostolordo reabilitasiya prosesi siiratlonir, xostoliklorin koskinlogmaosi
prosesinin qarsist alinir vo xostalor normal hayata qayitmaq imkani oldo edirlor.
Sanatoriya-kurortlarda somorali miialico noticasindo hom bdyiiklordo, hom do
usaglarda xastoliklorin kaskinlogsmasi, xastolordo amok gabiliyyatinin miivoqqgati vo
daimi itirilmasi hallar1 aradan qaldirilir.

Insan sanatoriya-kurort sahosinin potensial istehlakgisidir. O, mozuniyyati
zamani osason mialico olunmaq, saglamligini barpa etmok iigiin sanatoriyalar
secir. Bununla yanasi istirahat etmak, dincalmak, giindslik problem va qaygilardan
uzaqlasaraq, golocok hayati ii¢iin miisbat emosiya vo enerji almaq istoyir. Turistin
psixoloji vaziyyati, ovgati vo emosiyasi sanatoriya-kurort miiossisolorindo miialico
ilo yanas1 asuds vaxtin togkilindon do gox asilidir [6].

Rekreasiya ehtiyatlart dedikdo tobii-orazi  komplekslori, onlarin
komponentlori vo xiisusiyyatlori nozordo tutulur. Kurort-turizm rekreasiya
ehtiyatlar1 ohalinin istirahoti, miialicosi vo hoyat foaliyyatinin artirilmasi tiglin
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istifado edilir. Kurort tobii miialico ehtiyatlarina malik olan vo bu ehtiyatlardan
barpa, proflaktika vo miialico mogsadi ilo istifado etmok tiglin zoruri soraiti olan
orazidir.

Azorbaycan Respublikasi orazisindo kurort sorvetlorindon on miihiimii
iglimdir. Kurort magsadilo aparilan iqlim rayonlagdirilmasinda ilk ndvbado
miialico vo istirahot iiclin zoruri olan tobii amillor nozoro alinir. Azorbaycanda
miialico-saglamliq turizminin inkisafi {i¢lin digor amil miialicovi shomiyyatli tobii
ehtiyatlardir. Azorbaycanda qodim doévrlordon miialico mogsadilo  tobistin
sofaverici amillori olan moadon sularindan, miixtolif név neft vo vulkanik
palgiglardan genis istifado edilmisdir. Mineral bulaglar, miialicovi pal¢iq vo neft,
duz magaralart vo s. 6lkomizdo miialico-saglamliq turizminin inkisafina boyiik
tokan verir. Respublikamizin tobii imkanlari, mévecud kurort-sanatoriyalar: miialico
turizmin daha yliksok soviyyads inkisaf etdirilmasine boyiik zomin yaradir.

Azorbaycanin zongin tobii miialico ehtiyatlarinin shalinin saglamliginin
gorunmasinda bdyilk ohomiyyatini nozera alaraq, Respublika Prezidenti ilham
Oliyev 27 fevral 2007-ci ildo “Azorbaycan kurortlar” Dévlet Programi haqqinda
soroncam imzalamigdir. Soroncamda Azarbaycan Respublikasinin kurortlarinin
inkisafina yerli sormays ilo yanasi xarici investorlarin calb olunmasi nozordos
tutulmusdur. Homginin, kurort-rekreasiya orazilorindo Azarbaycan vo xarici 6lko
votondaglarinin  miialicosi vo istirahati iiglin miiasir standartlara cavab veron
infrastrukturlarin  formalasdirilmast masalolori, 2007-2017-ci illordo miialico-
istirahot ocaglarinin morhalali inkisaf strategiyasinin nozors almmasimin tomin
edilmosi; Azorbaycan Respublikasi Nazirlor Kabinetinin bu ssroncamdan irali
golon mosalalari hall etmasi kimi miihiim miiddesalar 6z oksini tapmisdir [1].

“Azorbaycan Respublikasinda kurortlarin 2009-2018-ci illorindo inkisafi
izro Dovlot Programi™nin tosdiq edilmesi haqqinda seroncaminda da
respublikamizda ohalinin istirahati vo miialicosinin somarali toskili mogsadilo bir
sira mithiim masalolor 6z oksini tapmisdir. Bu mosalolorin  halli miialico
ohomiyyotli ehtiyatlardan, o ciimlodon iglimdon somorali istifado edilmosini
nozordo  tutur.  Mialice-saglamliq  komplekslorini  miiasirlogdirilmak,
tokmillogdirmak vo bu sahodo yeni miiossisolorin yaradilmasi 6lkods aparilan
iqtisadi siyasotin miihiim masalalarindon hesab edilir.

Sanatoriya-kurort miiossisolorindo osas miialico amillorindon biri do
balneoloji ehtiyatlardir. Balneoloji kurortlara tobii mineral vo termal sulardan
istifado olunan kurortlar aiddir. Umumiyyatlo, kurortlarin ixtisaslasmasinda
mineral sularin oshomiyyati boylikdiir.

Azorbaycanin mineral sularindan godim zamanlardan tobabotdo genis
istifado olunmusdur. Belo ki, Azorbaycanda bu mineral sularinin miialico
xiisusiyyotlori insanlara holo o zamanlardan molum olmusdur. Olkomizin
orazisindo 1000-don ¢ox mineral su bulagi vardir. Bu mineral bulaglarin
oksoriyyati  respublikamizin  dagliq rayonlarinda  yayilmigdir. Bu da
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respublikamizda miialice-saglamliq turizminin inkisafi tiglin shomiyyatlidir. Eyni
zamanda burada rekreasiya vo turizm xidmati ii¢lin do ¢ox olverisli sorait vardir.
Azorbaycan1 “Mineral sular muzeyi” adlandirirlar. Abseronda Six, Suraxani,
Naxc¢ivanda Badamli, Sirab, Vayxir, Daridag, Susada Sirlan, Turssu, Kolbacordo
Istisu, Qubada Xasi, Cimi, Xaltan, Lonkoranda Mesosu, Qotursu, Donuziiton,
Istisu, Sabranda Qalaalti, Qaxda Ilisu, Ismayilda Bodo vo s. mineral bulaqglari
vardir.

Quba-Xag¢maz iqtisadi rayonunda Xaltan, Cimi, Qalaalti, Xas1 mineral
bulaglarnt regionda miialica-saglamliq turizminin inkisafinda miihiim rol oynayir.
Xaltan  bulagi Quba  rayoyunun Xaltan kendinin ~ orazisindo  yerlogmisdir.
Azorbaycan Respublikasinin Quba rayonunun Xaltan kondinin simal-
sorqindo, Gilgilcayin hor iki sahilindo ¢oxdebetli, isti kiikiirdlii mineral bulaglar
yerlosir. Qadimdon yel vo dori xastoliklorinin miialicesinds istifado olunur. Bu
giinlordo  "Qalaalti Hotel & SPA" kompleksinin istifadoys  verilmasi
respublikamizin turizm infrastrukturuna, xtisusilo do miialicovi turizmin inkisafina
0z tohfosini veracok. 7,1 hektar sahasi olan kompleksdo 354 nofori qobul edo
bilacak otel, villa vo kotteclor var. "Qalaalt1" kompleksinds yerlogon tibbi morkaz
miiasir avadanligla tochiz edilib [8].

Boyiik Qafqazin otoklorinds, doniz soviyyasindon 700 metr yiiksoklikdo
yerlagon "Qalaalt1" kurortu 1976-c1 ildon faaliyyot gostorir. Sanatoriyada miialico
Qalaaltt kondi orazisindon ¢ixan tobii sularla aparilir. Xozor sahilinin Nabran-
Yalama, Gilozi-Zarat, Abseron, Lonkoran-Astara c¢imorliklorinin yaximliginda
karbohidrogenli mineral sular vardir. Bunlar sahil zonalarinda rekreasiya
obyektlarinin biitiin il boyu foaliyyat gostormasi ticiin gorait yaradir [6].

Abseron yarimadasi qizili qumlu sahillari vo denizi ilo maghurdur. Bununla
yanast Abseron yarimadasinda c¢oxlu sofa veron bulaglar da vardir. Suraxani,
Sabungu vo Six burnunda c¢ixan mineral sular bdyiilk miualicovi ohomiyyato
malikdir. Yarimadada boyiik sayda metan vo kiikiird torkibli mineral sular vardir.
71§ qosabasinds vo Sixda mineral sularin miialicovi ohomiyysti ¢oxdur. Masazir
kondindo yerlogon Boylik Sor vo Masazir gollorinin pal¢igi da miialicovi
ohomiyyati vardir.

Lonkoran-Astara  bolgiisiindo  100-don  ¢ox termal sular vardir.
Respublikamizin mdciizoli sularindan biri do Masalli rayonundaki maghur
"Istisu"dur. Burada suyun temperaturu 60 doracodadn ¢ox olur. Qadimdo yerli
sakinlor bu suyu minbir dordin dormani olaraq mdciizovi su adlandirmislar.

Naxcivan Muxtar Respublikasinin orazisindoe 250-don ¢ox mineral su
bulagi vardir. Bu osrarongiz diyarm mineral sulari 6z miixtolifliyi ilo muzeyi
xatirladir.  "Badamli", "Sirab" mineral sular1 daxili organlarin mialicosindo
mocilizovi shomiyyati vardir. Mado-bagirsaq xastoliklorinin miialicasindo, iltihabin
aradan qaldirilmasmda karbonlu sulardan istifads edilir. Bu sulardan hom miialico
kimi, hom do reabilitasiya dovriindo do istifado etmok miimkiindiir.
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Azaorbaycan Respublikasinin yanmayan nefti-Naftalan diinyada maghurdur.
Goncadon 48 km conub-gorqdo Naftalan kurort sohari yerlosir. Naftalan nefti dori,
stimiik-ozolo xastaliklori liclin oldugca boyiikk miialicovi ohomiyyoto malikdir.
Naftalan nefti respublikamizin on qiymotli miialicovi ohomiyystli tobii
sarvatlorindon biridir. Holo XV osrdo Naftalan neftindon miialico mogsadils istifado
olunurdu. Naftalan nefti asab, ginekoloji, uroloji vo dori xastoliklorinin, eloco do
qara ciyor xostoliklorinin, oynaqglarin vo dayaqg-horokot aparatina aid oynaqdan
konar yumsaq toxumalarin miialicasindo miihiim shamiyyat kosb edir.

Hazirda Naftalanda 6zol istirahot vo saglamliq morkezi Azorbaycan
Homkarlar Ittifaglart Konfederasiyas1 “Kurort” Sohmdar Comiyysti nozdindo
“Naftalan” Kurort Birliyi foaliyyat gostorir. Bu morkozlor “Chinar Hotel SPA
Naftalan”, “Naftalan Hotel by Rixos”, “Garabag Resort & Spa, “Mdciizali”
Naftalan, “Sofa vannalar1”, Naftalan miialico vo saglamliq merkozi, “Sehirli”
Naftalandr.

Naxgrvan Muxtar Respublikasinda unikal duz magaralan yerlosir. Bu duz
magaralar tonoffiis organlar1 xastoliklorinin miialicosinde miihiim rol oynayair.
Naxgivan Respublika Fizioterapiya xastoxanast 1979-cu il dekabr ayinin 29-dan 50
carpayliq xostoxana kimi Naxg¢ivan Duz modoni bazasinda, doniz soviyyasindon
1173 metr hiindiirliikds foaliyyat gdstorir. 1980-c1 ilin oktyabr ayindan xastoxanada
carpayilarin say1 100-o ¢atdirilmigdir. Burada bronxial astma xastoliyinin miixtolif
tiplorindon oziyyot ¢okon insanlar miialico olunur. Xastoxananin yeraltt s6basi
Naxgivan sohorindon 14 km aralida yerlosir. Yeralt1 sobasi 9 saxtadan ibaratdir.
Onlardan ikisindo gadin, ikisindo kisi, birindo usaq palatalari, ikisindo istirahot
foyelori vo s. vardir [6].

Hazirda Duzdag oteli miiasir standartlara cavab verorak, noinki yerli
turistlori, hom do xarici turistlori do qobul edir. Burada bronxial astma, agciyor
xastoliklarindan aziyyat ¢okon xastolor miitamadi olaraq miialica alirlar.

Yuxari-Qarabag vo Kalbacor—Lagin rayonlar1 mineral vo termal sulari ilo
zongindir. Bu arazilorin mesolori, daglari, mineral bulaqlari, balneoloji iglim soraiti
vo s. milalica-saglamliq turizminin inkisafina genis imkanlar acir. Bu bolgads,
osason do Susa, Kolbacar vo Lacginda 100-don ¢ox mineral su monbalori vardir.
Kolbocardo “Isti su”, Susada “Sirlan”, “Turssu” mineral bulaglar1 ¢cox miialicovi
ohomiyyoto malikdir. Regionda balneoloji dag-iqlim kurortu (Susa), istirahat zonasi
(Giilabli) vardir. Isgaldan azad olunmus bu torpaqlarda barpa islari bitdikdon sonra
tosarriifatin ayri-ayri saholori, o ciimlodon turizm sektorunun inkisaf etdirilmosi
haqda tadbirlor plani hazirlanir.

Azorbaycan palgiq vulkanlan ilo zongindir. Olkemiz diinyada palciq
vulkanlarinin sayma ve miixtalifliyine goro segilir. Palgiq vulkanlari asason,
Abseron yarimadasinda, Samaxi-Qobustan, Conub-Sorqi Sirvan vo Baki
arxipelaqinda yerloasir. Tokco Qobustanda 100-don ¢ox palgiq vulkam var. Vulkan
pal¢iginin  torkibi mikroelementlorlo zongin olub, onlarin ¢oxu miialicovi
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ohomiyyoto malikdir. Hazirda diinyada palgiq vulkanlari olan 6lkalarde miialicovi
ohomiyyotli kurortlar foaliyyot gostorir. Bu 6lkolords rekreasiya ehtiyatlarindan
somorali istifado edorok, miialico-saglamliq turizmi siiratlo inkisaf edir. Olkodo
miialicovi palgiglarin bazasinda ayrica kurort-sanatoriya miiossisasi foaliyyot
gostormasa do, bir ¢ox sanatoriyalarda miialicovi palgigdan istifado edilir. Son
illordo Azorbaycanin bozi tibb miisssisolorindo vulkan palgigindan poliartrit,
radikulit, bir cox dori vo 9sab sistemi xastoliklorinin miialicosinds istifads edilir.

Diinya miialico turizmindo talassoterapiya miialico novi inkisaf etmisdir.
Talassoterapiya doniz suyu, yosunu vo mikroelementlorindon isitifado olunan
miialico noviidiir. Talassoterapiya osason Marakes vo Tunisds inkisaf etmisdir. Bu
miialico ndviinii Azarbaycanda inkisaf etdirmak, kurort va sanatoriyalarimizda onu
totbiq etmok nozords tutulur. Hazirda o6lkomizdo insanlarin saglamliginin
gorunmast, miialica va istirahatlorinin togkili ti¢iin kurort-sanatoriya sobokasi ildon-
ilo tokmillogdirilir vo daha da genislondirilir.

Azorbaycan Respublikasi Prezidenti Ilham Oliyevin soroncamu ilo tosdiq
edilmis “Azarbaycan Respublikasinda kurortlari 2009-2018-ci illords inkisafi tizro
Dovlot Programi™ 6lkads kurort-sanatoriya sobokosinin daha da tokmillogdirilmasi
vo inkisafina sobab olarag, bu sahodo davamli ugurlar qazanmaga imkan
veracakdir.

Natica

Azorbaycanda miialico-saglamliq turizminin inkisaf xiisusiyyatlorini todqiq

edorak, asagida gostorilonlori nozaors almaq lazimdir:

1. Olkodo méveud olan palgiq vulkanlar bazasinda 6lkade ayrica kurort-
sanatoriya miiossisalari faaliyyat géstarmalidir.

2. Azorbaycanin Xozor sahilindo ¢imorlik turizminin  inkisafini
genislondirmok, bu sahado diinya o6lkolorinin tocriibasindon istifado
edorak, talassoterapiya miialico noviinii do inkisaf etdirmok lazimdir.

3. Qarabag regionu rekreasiya ehtiyatlari ilo zongin olub, yaxin golocokdo
6lkomizin mialico-saglamliq turizm morkazi olacaqdir .

4. Azorbaycanda diinya standartlarna  uygun  kurort-Sanatoriya
miiossisolorinin  sayr artmali, bu miiassisolordo yliksok keyfiyyatli
xidmaot togkil olunmalidir.
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ARPA BITKISININ STRESS AMILLORINO QARSI ADAPTASIYASI

Acar sozlar: arpa, stress , qatilig, Na-izokationlu duzlar

Oftraf miihito, o ciimlodon otraf miihitin slverigsiz soraitino uygunlagmaq tigiin
bitkilor otraf miihitdon signallar alir, onlari xiisusi kaskad sistemlori vasitasi ilo hiiceyra
niivasing otiirlir, bu signallara cavab reaksiyasi kimi hiiceyra metabolizminds miioyyan
doyisikliklar yaradaraq bitkilor hamin miihito uygunlagsmaga ¢alisir. Duz stressi faktoruna
adaptasiya tg¢iin do bitkilor tokamiil prosesinin gedigsindo yaranan bu mexanizmlordon
istifado edirlor [2 s.111-137, 4. s.271-276.]. Bitkilorin duzluluga davamliligi goxsayli
biokimyavi metabolik yollardan asili olub osmotik cahatdon dinamik metabolitlorin vo
xtisusi  ziilallarin yaranmasina sobab olur ki, onlar da ion vo su miibadilasinin
nizamlanmasina xidmot edirlor. Bunun da sayesinds oksigenin aktiv metabolitlorinin
tomizlonmasi vo ion hemeostazinin tomin olunmast miimkiin olur. Ona gora do duzluluga
davamliligin biokimyavi mexanizmlorinin miioyyanlosdirilmosi miihiim ohomiyyat kash
edir vo bitkigiliklo moggul olan ixtisas¢ilar bu mexanizmlardan bir indikator kimi istifads
eds bilarlor.

b.I'.Acaooesa
AJJAINTAIUA SUMEHS K CTPECCOBBIM ®AKTOPAM

Knioueswie cnosa: sumens, cmpecc, koncucmenyusi, Na u30kamuoHO08aHHbIe COU

UYtoObl ananTupoBaThCs K OKPYXKAIOIIEH cpefie, B TOM Yuciie K HeOlaronpusaTHEIM
YCIIOBHSIM OKPY)KAaIOIIEH Cpefbl, PACTEHUsI MOTy4YaloT CUTHAIBI U3 OKPYXKAloIIei cperpl,
MepeIaloT UX sIPY KIETKU 4Yepe3 CHelHabHbIE KacKaJHble CUCTEMBbI, U B OTBET HA 3TH
CHTHAJIBl PACTEHHsl TBITAIOTCS aJallTUPOBaThCs K OKpYKamomleH cpene, co3uaBas
onpeJieJIeHHble M3MEHEHUs] B Hel. KJIETOYHBIH Meraboin3M. UToObl MmpUCIIOCOOUTHCS K
COJICBOMY CTpeccOBOMY (hakTOpy, PAcCTEHHs] TAKKE HCIONB3YIOT 3TH MEXaHU3MBI,
co3/lanHble B Tiporiecce 3Borounn [2 c.111-137, 4. ¢.271-276]. 3aconeHne pacTeHuit
3aBHCUT OT psiia OMOXMMHYECKHX METaOOIMYECKHX IyTeH, BEeAyHmMX K 0Opa3oBaHHIO
OCMOTHYECKH JMHAMHUYECKHX METa0ONUTOB U CHEHU(PHUYECKUX OENKOB, KOTOPBIE TaKXKe
CITyXaT JjIsl PerylIMpOBaHUS MOHHOTO M BOJHOrO oOMeHa. brmaromapsi aTomMy MOXHO
OYHCTHUTH AKTUBHBIE METAOOUTHI KUCIOPOAA ¥ 00ECTIeYnTh HOHHBIIN remeocTas. [loaromy
BOKHO OIpPEACIUTE OHOXMMHYECKHE MEXaHHW3Mbl YCTOMYMBOCTH K 3aCOJICHHIO, H
CIICIMATIMCTBI 0 PACTEHUSIM MOTYT KCIONB30BaTh OTH MEXaHH3Mbl B KayecTBe
WHJIKATOpA.
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ADAPTATION OF BARLEY TO STRESS FACTORS

Keywords: Barley, stress, consistency, Na-isolation salts

In order to adapt to the environment, including adverse environmental conditions,
plants receive signals from the environment, transmit them to the cell nucleus through
special cascade systems, and in response to these signals, plants try to adapt to the
environment by creating certain changes in cell metabolism. In order to adapt to the salt
stress factor, plants also use these mechanisms created during the evolutionary process [2
p.111-137, 4. p.271-276]. The salinity of plants depends on a number of biochemical
metabolic pathways, leading to the formation of osmotically dynamic metabolites and
specific proteins, which also serve to regulate ion and water metabolism. Due to this, it is
possible to purify the active metabolites of oxygen and ensure ionic hemeostasis.
Therefore, it is important to determine the biochemical mechanisms of salinity tolerance,
and plant specialists can use these mechanisms as an indicator.

Giris

Bitkilor bir vo ya daha ¢ox stres amillora garst mohdud ¢argivads rogabat
aparmagq gabiliyyatino malikdirlor. Bu vaziyyat organizmlords stress hali yaradir ki,
bu stresi aradan qaldirmaq vo miidafisa olunmaq tgiin miixtalif biokimyavi vo
fizioloji mexanizmlor foaliyyots baslayir. Bu mexanizmlarin &yranilmasi, slverissiz
xarici mithit amillorina qars1 tolerant bitki sort vo formalarmin yaradilmasinda
boyiik nazari va tacriibi shomiyyat kasb edir. Tobii soraitds biton vo tarla soraitindo
becarilon bitkilor hor zaman stres amillorin tosiri altinda ola bilorlor. Bazi otraf
mithit amillori (havamin koskin doyismasi) bir nego dagigo orzinds stres amalo
getirdiyi halda, digar amillar ii¢tin bu miiddat daha uzun ola bilor. Hatta, mineral
maddalor kimi bazi amillor aylardan va illordon sonra da stres amalo gatirmok
gabiliyyatino malikdirlor.

Soranhigin bitkilors fizioloji tosiri iki fazada bag verir: birinci faza duzun qisa
miiddatli tosirindon ibarotdir. Bu fazanin ilk marhalosinds, torpagin osmotik
potensialinin monfilogmoasi naticosinds yarpaq hiiceyralorinin su potensiali vo
bitkinin inkisaf siiroti azalir. Homin tosirin konpensasiyas tigiin bitki olavo enerji
sorfi edir. Duzluluq stresinin bu fazasma “su stresi”-do deyilir. [1. s. 3-16 ]. IKinci
faza iso duzun uzun muddatli tasirlorindon ibarot olub, Na+ vo Clionlarinin
hiiceyralorda va apoplastik bosluglarda toplanmasi ilo slagadardir. Bu da todrican
bitkido ion tarazligmin pozulmasi, fotosintez effektliyinin azalmasi vo bir sira
biokimyavi doyisiklikloro sobab olur. Ona goro do bozi odabiyyatlarda homin
fazan “ion stresi” adlandirirlar.

Inkisaf siklinin (ontogenezin) baslangicinda toxumlar vasitasi ilo goxalan
bitkilorin, o ciimlodon, bugda, arpa, lobya va noxud bitkilarinin otraf miihitin
ekstremal soraitinin neqativ tasirina ilk ndvbads onlarin toxumlar moruz qalir [ 3

134



ARPA BITKISININ STRESS AMILLORINO QARSI ADAPTASIYASI

$.355-364 , 5.5.37-42]. Aydindir ki, bitkilorin inkisafinin sonraki marhalalori
onlarin bu alverissiz soraitds bilavasito clicormo xiisusiyyatini saxlaya bilmalari ilo
baghidir. Bununla olagadar, siibhasiz ki, bizim todqiqatlarimizda da, baslangic bir
noqto Kimi, asas maraq doguran problemlordon biri 6yranilmasi nazards tutulan
Na-izokationlu duzlarimin, yoni, NaCl, Na,SO;, NaHCO; vo Na,CO; duzu
mohlullarimin todqiqat obyekti kimi se¢ilmis bugda, arpa, lobya vo noxud bitkisi
toxumlarmin ciicarma xiisusiyyatina tasirinin aydinlasdirilmasi olmus vo olmali idi.

Artiq geyd olundugu kimi, donli bitkilor arasinda iqtisadi vo kond taSarriifatt
noqteyi-nazardon miihiim ohomiyyat kasb edan bitkilordon biri do arpa bitkisidir.
Adi arpa (Hordeum vulgaris) noviiniin  sortlart  qirtickimilor  fasilasinin
niimayondolori arasinda diinyada genis kultivasiya edilon dord bitkidon biridir.
Taxil bitkilori arasinda arpa bitkisi quragliga vo soranliga nisboton davaml bitki
hesab olunur, adston bugda bitkisi tigiin yararsiz sahalorda okilir.

Material va metodlar
Todgiqat obyekti kimi arpa bitkisinin toxumlarindan istifado edilmisdir.
Stress amili yaratmaq ticiin NaCl, Na,SO4, NaHCO; vo Na,COs duzlarmnin
miixtalif qatihglarmdan (25, 50, 75, 100 mM ), kontrol variant tigiin iso adi distillo
suyundan istifado olunmusdur. Har bir vaiant {igiin 100 adad bitki toxumu segilmis,
todgiqat isi har bir gatiliq tiglin bir ne¢o dofo tokrarlanmusdir.

Naticalor va miizakira

Todgigat isindo maraq doguran problemlordon biri do torpaglarin
soranlasmasinda holledici rol oynayan NaCl, Na,SO,, NaHCO; vo Na,CO3 duzu
mohlullarimin arpa toxumlarmim ciicormo xiisusiyyotine tosirinin aragdirilmasi
olmusdur. Alimmis naticalor gokil 1-do toqdim olunmusdur.

Diaqramdan goriindiiyii kimi, distillo suyunda isladilmis arpa toxumlariin
clicormasi 96 % toskil etmisdir. Miihitdo NaCl duzunun gatiligmin 25 mM-a godor
artirllmasi toxumlarin ciicormo faizino demok olar ki, tosir gostormomisdir. Lakin,
gattliginin mihitds iki dafo artirilmasi (50 mM) artiq bu prosesds 6z ingibirlosdirici
effektini biiruzo vermoys baslamis vo ciicormo faizinin 96-dan 88-o godor
azalmasina sobob olmusdur. Sonraki gatiliglarda NaCl duzu mahlulunun ciicarma
prosesina neqativ tosiri daha da giiclonmis vo 100 mM qatiliqda 6ziiniin maksimal
haddina ¢atmisdir. Masalon, 75 mM NaCl duzu moahlulunda ciicarms faizi 82 %-o,
100 mM gatiligda isa 75 %-o barabor olmusdur.

Na;SO; duzu mohlullarinin arpa toxumlariin ciicorma xiisusiyyatine
neqativ tasiri NaCl duzu mohlullarina nisbaton bir godar daha kaskin sokilda
ozlinli gostormisdir. Belo ki, Na;SO4 duzu mohlullarinda analoji gostaricilor
25 mM qatiliq ti¢lin 91 %, 50 mM ii¢lin 83 %, 75 mM ii¢iin 72 %, 100 mM
ligiin iso 68 % toskil etmisgdir. Yoni, gozlonildiyi kimi, Na;SO, duzunun
qatiliginin artmasi ils alagodar toxumlarin clicarms faizi asagi diismisdiir.
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$akil 1. NaCl, Na,SO,4, NaHCO; va Na,CO; duzu mahlullarinin
arpa toxumlarimin ciicarma faizina tasiri

NaCl va Na,SO4 duzu mahlullarinin miixtalif qatiliglarinin bugda vo arpa
toxumlarinin ciicormasing tosirinin miiqayisasi gostorir ki, onlarm bu fizioloji
prosesa tasiri har iki bitki toxumu ti¢iin demak olar ki, oxsardir.

NaHCO3; vo NaCOjz; duzu mohlullarina goldikds iso belo bir gonaoto
golmok olar ki, birincisi, onlarin hor ikisinin arpa toxumlarinin ciicorma
xiisusiyyatina tosiri toxminon eynidir, ikincisi, onlarin bu proseso neqativ tosiri
NaCl va Na,SO4 duzu mohlullarina nisbaton nazaragarpacaq doaracads daha
kaskindir.

Duz mohlullarinin analoji qatiliglarinda toxumlarin bir qisminin clicorma
xisusiyyatini saxlaya bilmasi, digarinin iso bu xiisusiyyatdon mohrum olmasi,
artiq bugda timsalinda qeyd olundugu kimi, goriiniir toxumlarin inkisafi vo
yetismosi dovriindo qazandigi hayatilik gabiliyystinin miixtolif olmasi ilo
baghdir. Yoqin ki, toxumlarin amalo galmosi vo formalasmasi ilo olagodar
onlarda otraf miihitin abiotik vo biotik stress amilino qarsi doziimlilik
xtisusiyyati do formalasir vo bu xiisusiyyat hor bir toxum ii¢lin individual
xarakter dastyir. Ona gora do, har bir toxumun atraf miihitin olverigsiz soraito
doziimliiliik doracasi do miixtalif olur.

Natica
Soranliq, kond tosoriifati bitkilorinin mohsuldarligini mohdudlasdiran,
onlarin boéylima Vo inkisafina moanfi tosir edon an 6namli amillardon biridir.
Soranliq bitkilorin inkisafina birbasa vo dolayis1 olmagla iki ciir tosir edo bilir.
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Birbasa tasir torpaq mohlulunun qatiligini artiraraq bitkilorin inkisafina zarorli
tosir gostoran ionlarin onlarin kok sahasine yigilmasi sobabindan, dolayisi tosir
iSo torpagin fiziki, kimyavi vo bioloji 6zalliklorinin pozulmasina sobob olmagla
bitkilorin normal inkisafina angal toradir.

Torpaqdaki duzluluq problemini aradan qaldirmaq, torpaqlarin direnaj
tisulu ilo yuyulmasi ¢ox ¢atin, hom ds igtisadi cohstdon baha basa golon isdir.
Duzlu torpaglardan kond tosorriifatinda miivoaffoqiyyatlo istifade etmok iigiin,
hor seydon onco, bitki-duz olagesini dork etmok, yoni duzun bitkinin
boylimasine Vo inkisafina tosiri vo onun duz stresino qarsi adaptasiya
mexanizmini aydinlagsdirmaq lazimdir.

Belaliklo,aparilmis tacriibalor noticasindo aydin olmusdur ki, zoif
hoyatilik xiisusiyyotino malik toxumlar stress amilinin tasirindon ciicora
bilmayib mohv olur, nisbaton yiiksok hoyatilik gabiliyystino malik olanlar iso
streso davam getirir, onun neqativ effektini  miioyyan  doracads
neytrallasdirmaga miivaffoq oldugundan ciicorma qabiliyyatini saxlaya bilir.
NaCl, Na,SO4, NaHCO3; vo Na,CO3; duzu mohlullarinin arpa ciicartilarinin
boylimo dinamikasina tosiri Oyronilmis vo gostorilmigdir ki, duz mohlullarinin
qatiligr vo tosiretmo miiddati ilo bu prosess negativ tosiri arasinda pozitiv
asililig moévcuddur. Cicoartilorin béyiimo dinamikasina neqativ tesirino gora
duzlart NaCl<Na,SO4<NaHCO3<Na,COj ardicilligda diizmok olar.
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Suitable soils for sunflowers are black soils. Chestnut soils and soils with high
lime content in calcified conditions are less suitable for sunflowers. Seed quality, high
germination capacity, germination energy, absolute weight are the factors that affect
the productivity of sunflower.

The results of the research show that seeds of the same variety have different
yields depending on their ability to germinate. Thus, seeds with a germination capacity
of 98 percent produce 2-3 percent more seeds per hectare than those with 89 percent.
The same variety with an absolute weight of 85 grams gives 1.5 cents more than 67
grams. Sunflower has the ability to use nutrients from the soil more intensively than
other plants. Sunflower requires 2.0-2.5 times more nutrients per ton than some plants.
Sunflower requires the element nitrogen mainly from the formation of the basket to the
end of flowering, phosphorus from the outlet to flowering, and potassium from the
formation of baskets to the ripening of the grain.

A.A.9sgarova, N.Y .Seyidaliyev

GUNOBAXAN OKiNLORINDO TORPAGIN SOPINQABAGI BECORILMOSI
VO SOPININ OPTIMAL MUDDOTDO APARILMASI

Agar sézlar: giinobaxan, optimal sapin miiddati, Sopin normasi, sapin darinliyi,
sapina qullug, seyraltma, sabat, mahsul

Giinsbaxan {gilin slverisli torpaglar qara torpaqlardir. Sabalidi vo bataglagmis
soraitde shonginin miqdar1 ¢ox olan torpaqlar giinabaxan ii¢lin az slveriglidir. Toxum
keyfiyyati, yiiksok ciicorma qabiliyyati, clicorma enerjisi, miitlaq ¢oki gilinobaxanimn
mohsuldarligina tasir edon amillordir.

Aparilan todqiqatlarin naticelerinden moslum olur ki, eyni sortun toxumlarinin
clicorms qabiliyyatino goro miixtalif mohsuldarliq alinir. Belo ki. ciicormo gabiliyyati
98 faiz olan toxumlar 89 faiz olanlara nisboton hektardan 2-3 sentner artiq toxum
mohsulu verir. Toxumun miitlaq ¢okisi 85 qram olan eyni sort 67 qramligdan 1,5
sentner arttq mohsul verir. Gilinsbaxan bagsqa bitkiloro nisbaton torpaqdaki qida
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maddaslarini intensiv deracads istifado etmak qabiliyyotine malikdir. Gilinoebaxan bazi
bitkiloro nisboton bir ton don {i¢iin 2,0-2,5 dofo artiq qida maddolori tolob edir.
Giinsbaxan azot elementini asason sobat amals goldikdon cigoklomanin sonuna gadar,
fosforu ¢ixislar alindigdan ¢icoklonmoys qodor, kaliumu iso sobatlorin oamolo
golmosindan donin yetismosina qodar talab edir.

A.A.Acxepoea, H.A.Ceituoanues

HNPEAINIOCEBHAS OBPABOTKA INIOYBbI I1O/] TIOCEBBI
IHOACOJHEYHHUKA U ITOCEB B OIITUMAJIBHBIE CPOKH

Knioueswie cnoea: nooconnyx, onmumanvHoe épems Nnocegda, HOpmMa Noceed,
2nyouna noceea, yxo0 3a nocegom, pazbasienue, KOP3UHA, ypoxcatl

[loaxonsmue mo4BbI U1 HOACOJIHYXA - YepHO3EMbl. MeHee MOAXOIIINE TOUBbI
C BBICOKHM COJEpXKaHHEM H3BECTH B 3a00JOYEHHBIX ycioBusax. KauecTBo cemsH,
BBICOKAsi BCXOXKECTh, SHEPTHs IpOpacTaHus, 0OCANMIOTHBIN Bec- (haKTOPHI BIUSIOILINC
Ha YPO’KallHOCTh TOACOJHEYHHKA.

PesynpTaTel HMccnenoBaHHUS TOKAa3bIBAIOT, YTO CEMEHAa OJHOIO COPTa [JAaroT
pa3Hyl0 YpOKalHOCTh B 3aBUCHMOCTH OT MX BCXOXKECTH. TakuM o0pa3oM, ceMeHa C
BCXOXKeCThio 98% nmarorT Ha 2-3 meHTHepa OOJIbIe CEMSH C TeKTapa, YeM CEMEHa CO
BcxokecTbto 89%. Tor ke copT ¢ oOcalroTHBIM BecoM 85 rpaMmoB naerT Ha 1,5
neHtHepa Oompime uYem 67 rpammoB.Ilo cpaBHeHHIO C JpPYrUMH DPACTCHUSIMH,
MOJICOJTHEYHUK 00JIaZaeT CIMOCOOHOCTHIO HMHTEHCHUBHO HCIIONB30BATh IHTATEIbHBIC
BemiecTBa u3 mouB. llogcomneunnk Tpedyer B 2,0-2,5 pa3a Oosblie MATATENBHBIX
BEIIECTB HAa TOHHY, 4Ye€M HEKOTopble pacteHus. IloaconHeunuk Tpebyer asora B
OCHOBHOM OT 00pa30BaHMS KOP3HWHBI JIO KOHIA IBeTeHHs, (ochopa OT po3eTKH 10
LBETECHUS U KaJIMs OT 00pa30BaHUs KOP3UHKU J0 CO3PEBAHMS 3€pHA.

After the election of Heydar Aliyev as the President of the Republic of
Azerbaijan, very important measures were taken to ensure that Azerbaijan
follows the path of a market economy, to establish new economic structures and
new relations in the form of property. As a result, the basis for the development
of the private sector in the economy was created. Since then, like all plants in
our country, attention has been paid to the cultivation of sunflower.

Sunflower is native to the southern part of North America. It is believed
that the sunflower was first cultivated by Indians living in North America.
Sunflower seeds were brought to Europe by the Spaniards in 1510 and sown in
a botanical garden in Madrid. Archaeological excavations in the US states of
Arizona and New Mexico have uncovered the remains of sunflowers dating
back to 3,000 BC. Many archaeologists believe that the sunflower was
cultivated before the wheat crop.
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In many Indian cultures, especially in the culture of the Aztecs and
Otomians living in Mexico and the Inca tribes living in Peru, the sunflower was
accepted as the "sun god".

Francisco Pissaro said that he met the sunflower in Tavantisu (Peru). The
locals called it Inti (also known as Punchao) and worshiped it as the "sun god".
The golden petals and seeds of this plant were brought to Europe. The Indians
used sunflower seeds ground, just as we use flour. Shredded sunflower seeds
were considered a delicate dish. There are reports that Indians also used
sunflower oil. The oil was used in baking bread and even as a cosmetic for
greasy hair and skin. The Indians also got purple dyes from sunflower. As
mentioned, sunflowers were brought to Europe from America by Spanish
travelers. It was first used here as an ornamental plant, and sometimes used in
medicine.

The expression "flower that turns to the sun” is also found in ancient
Greek mythology Clitus and Ovid. This happened long before sunflowers
became known in Europe. Perhaps in ancient Greek mythology it was a
heliotrope or a calendula. The British were the first in Europe to consider
sunflower oil. They have a patent in this field, which they got in 1716.
However, large-scale production of sunflower oil has begun in Russia.

Sunflower is the main oil crop in the CIS and accounts for 75% of
oilseeds. The seeds contain 47-50% fat. The seeds of modern varieties of
sunflower contain 50-54% light yellow, semi-dry, well-fed edible oil.
Sunflower oil is a very common vegetable oil and is widely used in the
production of margarine. It is also widely used in the canning industry, in the
preparation of alif, in soap making, in the production of amino acids and
stearin. It is also used in paints, leather tanning, perfumes, textiles etc. The husk
of sunflower seeds is used as a raw material in the production of hexose and
pentose sugars.

Alcohol is obtained from hexose sugar, furfural from pentose sugar, from
which artificial fiber, plastic and unbreakable glass etc. are obtained. At the
same time, it is used in industry to produce linoleum and waterproof fabrics.
Oily plants are also a source of plant protein.

The remaining “jmix” and “ceceh” contain 35-40% protein when the seed
oil is processed. One quintal of “ceceh” which left after oil processing is equal
to 102 feed units or 3.6 kg of protein.

For the human body, vegetable oils are superior to animal fats and butter.
Scientists in the United States have calculated that 1 hectare of land is enough
to produce 1 ton of vegetable oil. To produce one ton of butter, you need 3.5
hectares of land to keep 5.2 cows with a fat content of 3.7% per year and a yield
of 5,200 liters of milk. These works require $ 23,000 and 300 man-days at 1983
prices. In our conditions, it is possible to get 1 ton of butter by keeping 9.5
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cows that produce 3,000 kg of milk per year (3.5% fat), which requires about
10 hectares of land. To get one ton of sunflower oil, it is enough to have only
1.0-1.5 hectares of land.

100 grams of sunflower oil contains 3870 kCol (929.1 kcal) and butter
contains 9153 kCol (780.2 kcal) of energy. One unit of sunflower oil is equal to
2-3 units of sugar, 4 units of bread and 8 units of potatoes.

Produced sunflower oil is mainly used as food and for technical purposes.
Margarine is obtained from the hydrogenation of sunflower oil. Sunflower oil is
also used in paints and soaps. In many countries, used sunflower oil is added to
engine oils

In Russia, the roasted seeds were used as "cracking sunflower seeds" even
before sunflower oil was extracted. Sunflower contains biologically active
linoleic acid, phosphatides, vitamins PP, A, D, E, K. The oilcake obtained after
the extraction of fat contains 32-37% protein.

Sunflower is an important honey plant. Honey obtained from flowering
sunflowers is distinguished by its golden yellow color and faint odor and
distinctive taste. It crystallizes into small grains and becomes a bright amber
color. There are also cases of small amounts of rubber obtained from
sunflowers. Breeders have also grown varieties containing latex and rubber. Its
bark is used as a biofuel.

Fodder and quality silage for cattle is obtained from the green mass of
sunflower. The green mass of sunflowers is harvested during the budding phase
or at the beginning of flowering to make silage. Its silage productivity is 40-50
tons / ha. 100 kg of silage contains 11-16 feed units and 0.5-0.7 kg of protein.

After the grain is harvested, the dried baskets serve as an additional
source of feed for livestock. The output of the dry basket is 55-60% of the
grain. The feed unit of 1 quintal of flour made from the basket is 80 kg, and the
easily digestible protein is 3.8-4.3 kg. The yellow petals of sunflower flower
baskets are used in medicine and many products are obtained from the stem of
the plant. As an intercropped sunflower, sunflower is a good predecessor for
many agricultural crops.

The main cultivation of the soil depends on the degree of weeding of the
area and the predecessor plant. Cultivation with ice plowing technology is the
basis of high yield.

After a long period of drought after harvesting, cover or summer plowing
is done at a depth of 10-12 cm. After that, the area is plowed with ice plowing
technology. The main plowing at a depth of 28-30 cm increases the productivity
of sunflower by 1-3 quintals per hectare compared to the plowing at a depth of
20-22 cm. Like other agro-technological measures, plowing should also be done
according to local conditions.

The seeds begin to germinate in moist soil at a temperature of 4-6 C
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degree. In this case, the germinated seeds can withstand temperatures up to 10
C degree.

Young seedlings emerging from the soil surface are not destroyed even at
a temperature of minus 8 C degree. Therefore, sunflowers are tolerant of low
temperatures during the first period of development and allow sowing in early
spring.

Sunflower is a light-demanding plant. Its growth and development are
slowed down in the shade and in gloomy weather.

The flowering phase begins 50-60 days after the seedling phase and lasts
20-25 days (a separate basket blooms fully in 8-10 days). The maximum growth
of the basket is completed within 8-10 days after flower shedding. The growth
of the basket continues until it is completely yellowed. Depending on the
variety and hybrid, ripening conditions, the maturation of the basket occurs 70-
120 days after the seedlings emerge from the soil surface (seed maturation lasts
for 32-42 days after fertilization). After the baskets are collected, the
physiological maturation period of the seed begins. This period also lasts from
10 to 50 days, depending on weather conditions and the variety planted. The
period of silence of seeds in the soil is longer than that of seeds stored in
storage.

The need for moisture is different. Sunflowers can absorb moisture even
from the deeper layers of the soil. The fact that the stems and leaves of the plant
are well hairy and at the same time the transpiration of the mouthparts makes
the sunflower resistant to heat and drought (especially for the period up to the
flowering phase of the plant). From the acquisition of sunflower seedlings to
the flowering period, it is less demanding to water. During the flowering and
fruiting period, the sunflower's need for moisture increases. During this period,
the need for moisture is 75% of the total demand during the growing season.
The period of sunflower that requires the most (up to 60%) moisture is the
period from the formation of the basket to the end of flowering. This is the
period of crisis of the plant against water. The demand for water before and
after this period is 22.4% and 17.6%, respectively. Lack of moisture at that time
creates an empty grain in the center of the basket. During the growing season, a
plant consumes 200 kg of water. The transpiration coefficient is 470-570.

Black soils (sandy and loamy) are suitable soils for sunflowers. Soils with
high limestone content in maroon and marshy conditions are less suitable for
sunflowers. Sunflowers produce good vyields in fertile soils with a light
granulometric composition. It is possible to get any crop from sunflower by
applying high agro-techniqueexcept boggy, sandy and acidic soils. It is
impossible to cultivate sunflowers in soils with a strong granulometric
composition and very salty soils. The reaction of the soil should correspond to a
pH 6.0 - 6.8.
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Sunflowers can use nutrients from the soil more intensively than other
plants. Sunflowers require 2.0-2.5 times more nutrients per ton of grain than
some plants. Sunflowers mainly need nitrogen from the formation of the basket
to the end of flowering, phosphorus from the outlet to the flowering and
potassium from the formation of the baskets to the ripening of the grain.

When the seeds are fully ripe, most of the nitrogen and phosphorus build
up in the grain. 10% of the potassium element and the remaining 90% in grain
accumulate in the vegetative organs of the plant.

Special attention should be paid to the scientific rationale of this plant and
its placement in crop rotations while cultivating sunflower with intensive
technology that provides high yields. Nevertheless, special attention should be
paid to the use of different disease-resistant varieties and hybrids in a separate
holding for high yields. The intended plant density should be achieved
according to the moisture supply of the room.

The ice is plowed in the opposite direction as soon as it is possible to go
into the field in spring. To plow the soil softens and lets moisture stay in it all
the time.

The soil is cultivated 1-2 days before sowing process according to the
sowing depth. Such a cultivation assists to keep the moisture in the soil and thus
to get well-organized and healthy seedlings from sunflower. According to the
Institute for Oilseeds in the Krasnodar Region of Russia, growing an additional
2 quintals of sunflower before sowing. Multiple herb areas are cultivated
several times.

There are some factors that affect sunflower productivity such as seed
quality, high germination capacity, germination energy, absolute weight.

According to scientific institutions, different productivity levels are
achieved depending on the germinability of seeds of the same variety. In order
to. Seeds with a germination capacity of 98 percent produce 2-3 quintals more
seeds per hectare than those with 89 percent. The same variety with an absolute
seed weight of 85 grams gives 1.5 quintals more than 67 grams.

In some farms, baskets of good seeds are selected each year in order to
increase the absolute weight of the seeds. After threshing, the seeds are further
cleaned and released from the nets and sorting machines.

Therefore, landowners and farmers who grow sunflowers should
understand that large seeds (which are definitely heavy) can significantly
increase productivity. Such seeds are obtained by timely selection of baskets of
high-yielding plants, careful cleaning and sorting.

In addition, it has to be passed through sorting machines and the
germination capacity checked before sowing sunflower seeds. Therefore, well-
tested first-class sunflower seeds should be sown.

Sunflower seeds begin to germinate in the soil after 3-5 degrees of heat;
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In the spring, the temperature rises at a rapid rate. Therefore, sown seeds will
germinate after 10-12 days. Sunflower seeds can withstand 5-7 degrees of frost.
Because of these biological properties, sunflower belongs to the group of sown
plants. Therefore, it can be sown at the same time as early grains.

The dependence of sunflower productivity on the sowing time is
illustrated by the following example; While Farash gave 13.7 quintals per acre
when sown at the same time as grain, 10-15 days later it yielded 12.4 quintals
per acre and 20-25 days later only 10.5 quintals per acre.

Sunflowers can be sown in winter and autumn. It is advisable to carry out
such sowing with seeds obtained from fresh products. Scientific institutions
have found that the seeds of the new culture do not germinate in 1-1 montheven
in warm soils, as they have not yet exceeded the rest period.

The depth of sowing is just as important as the timing of sowing in order
to get well-organized and healthy seedlings.

Therefore, the depth of shallow sowing is not allowed in dry areas. In
such places and with late sowing, the plowing depth should not be less than 8-
10 cm. However, in wet areas, it is advisable to sow to a depth of 6-8 cm. It is
important that all groundbreakers on the seed drill are at the same level (depth).

Depending on the version of the seed drill, 4-5 household seeds should be
sown in each nest. With hand-thinned sowing, 8 to 11 sunflower seedlings per
meter must be ensured. By horizontal cultivation, an area of 50 cm is cut in the
fields, and if the group contains 19-20 plants, it will be better to keep them in a
bunch.

Therefore, according to the different absolute weights of the seeds, it is
necessary to ensure the germination of the above-mentioned amount of
seedlings per meter of length. This can be achieved by sowing 5-8 kg of
sunflower seeds per hectare.

The widest interval is mainly considered to be 70 cm. This width fits the
brand of the tractor.

If prolonged cold weather occurs after spring sowing and the sunflower
germination is delayed and the field is completely infected with weeds,
mulching and cultivation is recommended. In cultivation, the entire set of
cutting razor working bodies is mounted on the cultivator. Such cultivation is
recommended when the sunflower seeds germinate in the soil and the roots
have worked to a depth of 0.5 cm. The cultivation should not break the rows,
not shallow from the sowing depth. The farmer should know that the formation
of sunflower flowers in the form of yeast depends on the young age of the plant.
Therefore, once the seedlings of this plant are formed, favorable conditions for
their coloring and development should be created. If the seedlings of the
sunflower plant suffer at this stage, there will be fewer flowers in the basket.

That is why, agro-technical measures that are delayed in the thinning of

144



PRE-SOWING CULTIVATION OF SUNFLOWER CROPS AND SOWING IN OPTIMAL TIME

sunflower seedlings and in the cultivation of forage have a negative effect on
productivity. This can be seen in the following example:

Thinning time Seed productivity, s/ha
When the first pair of leaves is formed 18,2
When the second pair of leaves is formed 15,6
When the third pair of leaves is formed 10,5

The example shows that sunflower seedlings in one pair, that is, in two
leaf phases and diluted in three pairs (six) leaf phases, differ greatly in terms of
the seed yield per hectare. Therefore, the delay in thinning out seedlings
reduces the yield by 6 to 8 quintals per hectare.

Cultivation is recommended as soon as the rows are clearly visible. After
the roots have worked well in the soil, they are cultivated to a depth of 10-12
cm. When the plant reaches a height of 60-70 cm, the inter-row cultivation is
complete. Artificial pollination during the flowering phase also gives good
results. If possible, it is important to bring bee colonies to the area at this stage
although sunflower is a drought-resistant plant. Irrigation increases productivity
dramatically. 3-4 vegetation water is acceptable. This number can vary
depending on local conditions. This should be arranged considering the weather
conditions.

Results and suggestions

As with all crops, sunflower seeding significantly increases productivity
and product quality at the optimal time.

According to scientific institutions, different productivity levels are
achieved depending on the germinability of seeds of the same variety. Seeds
with a germination capacity of 98 percent produce 2-3 quintals more seeds per
hectare than those with 89 percent. The same variety with an absolute seed
weight of 85 grams gives 1.5 quintals more than 67 grams. Sunflowers can use
nutrients from the soil more intensively than other plants. Sunflowers require
2.0-2.5 times more nutrients per ton of grain than some other plants. Sunflowers
mainly need nitrogen from the formation of the basket to the end of flowering,
phosphorus from the outlet to the weeds, and potassium from the formation of
the baskets to the ripening of the grain.
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ORQANIZMiN TAMLIGININ FIZiOLOJi MEXANiZMi

Agar sézlar: kibernetika, informasiya, adaptasiya, stres, kompleks, atrofiya,
rezistentlik, subekstremal

Tam orqanizm onu ohats edon Xarici miihitlo hamiso qarsiliqh slagodadir. Tam
organizmin fiziologiyas: yalniz fizioloji proseslorin daxili mihitinin 6ziinlitonzim
mexanizmlorini deyil, ham¢inin do orqanizmi shato edon, onunla fasilesiz qarsiliqh
alagads olan xarici miihitin tasir mexanizminini 6yranir.

A.H.@apaoxnces, JI.M.I'yceitnosa
OU3NOJOI'MYECKHUE MEXAHU3MbI HEJIOCTHOI'O OPTAHU3MA

Kntouesvle cnoea: xudepnemuxa, uHgopmayus, aoanmayus, cmpecc,
KOMNIIEKC, ampoghus, pe3ucmeHmHoCmy, cyoeKCmpemManbHblll

LlenocTHBI OpraHW3M HEPa3phIBHO CBSI3aH C OKPYKAIOLIEW €ro BHELIHEH
cpenoil. duznonorusi LEJIOCTHOIO OpraHu3Ma HM3y4aeT HE TOJIbKO BHYTPEHHHE
MEXaHU3Mbl CaMOPETYISIIUA  (PU3UOJIOTHIECKUX IMPOIECCOB, HO W MEXaHHU3MBI,
00eCreunBaroNe HEMPEPhIBHOES B3aMMOJCHCTBUE W HEPa3pPhIBHOE EIMHCTBO
OpraHn3Ma U OKPYXKarollle CpelIbIEeJUHCTBO OPTaHU3Ma U OKPYXKarOIIe Cpeibl.

A.N.Farajev, L.M.Guseynova
THEPHYSIOLOGY MECHANISMS OF THE WHOLE ORGANISM

Keywords: Cybernetics, information, adaptation, stress, complex, atrophy,
resistance, sub-extreme

The whole organism is inextricably linked with its external environment,the
physiology of the whole organism studies not only the internal mechanisms of self-
regulation of physiological processes, but also mechanisms that ensure continuous
interaction and inseparable unity of the body and the environment.

Organizm tam halda onu ohato edon xarici alomin tarazliq vaziyyatindo
foaliyyot gostorir. Tam orqanizmin vo onun togkil soviyyolorinin funksional
intensivliyli vo hacmi, orqanizm veo qidalanma arasinda adaptasiya tarazligi

147



9.N.Faracov, L.M.Hiiseynova

voziyyatindo tomin olunur. Orqanizm miirokkob xiisusilogmis sistemdir. Onun
daxili gilicii onu ohato edon xarici miihitin giiciine homiso tarazliq voziyyatindo
olmalidir. Tarazligin osasmi fizioloji funksiyalarin idare olunmasi vo ya
tonzimetmao proseslori togkil edir. Canli orqanizmlords idaroetmo vo tonzimetmo
funksiyalarin zoruri rejiminin tomin olunmasinin, miioyyon mogsodo ¢atmaq va
ya orqanizm ii¢iin faydali noticoys ¢atmagin miihiim proseslorinin mocmusunu
tomin edir. idaro olunma organizmin organ vo sistemlorinin garsiliql alagosi
soraitindo miimkiindiir. Tonzimolunma proseslori biitiin sistemlorin soviyyasini
ohato edir: molekul, subhiiceyra, hiiceyra, organ, sistem, toskilolunma,
populyasiya, ekosistem, biosfer. Miirokkob sistemlorin idaroolunma ganunlarini
kibernetika elmi Oyronir. Bu elm masinlarda, canli sistemlordo vo comiyyatdo
idaroolunmanin iimumi prinsiplorini ohato edir.idaroolunmanin proseslori vo
prinsiplori. Kibernatikanin mévqeyina géra canlt orqanizmlorin idars olunmasi
idaroedici sistemlorin sayasindoe miimkiin olur. Idaroedici sistemo daxildir:
girigdo informasiyan1 qabul edan sensor reseptorlar va ¢ixigda icragi reseptorlar,
girig vo ¢ix1s kanallar1 arasinda slagonin olmasi (orqanizmin maye miihiti, sinir
oOtiirliciiliiyli), idaroedici qurgu (morkozi sinir sistemi), yaddas aparati (morkozi
sinir sisteminin bir hissesi hesab olunur). Informasiya yaddas aparatinda
mohkomlonir, molumatlarin yenidon qurulmasi, yenidon islodilmasi prosesi
gedir (1.3). Idaroetmods iki osas prinsipdon istifado olunur: 1) ayrilma (ayri
hiiceyrs); 2) hayacanlanma (hiddatlonms). Ayrilma iizro idaroolunmaya verilon
vo faktiki tonzimedici vo funksiya arasindaki forqi miioyyon etmok
qabiliyyatino aid olan mexanizmlor daxildir. Obyekt iizorinds tonzimedici tosiri
yaratmaq vo bu forqi azaltmaq tiglin istifado olunur. Mosolon, qanda ogor
gliikozanin miqdar1 azalibsa, hans1 stimullar glilkozanin normaya qayitmasinda
istirak edir. Qliikozanin qanda azalmasini ilk ndvbads, hipotalamusun
hiiceyrolori miioyyon edir. Hipotalamus hipofizdo adrenokortikotrop
hormonunun yaranmasini (ifrazini) sistemlogdirir. Adrenokortikotrop hormonu
boyrakiistli vozin qliikokortikoidlorin (kortizolun) yaranmasii giliclondirir.
Kortizol qaraciyordo amin tursularindan (qliikoneogenez) qlilkozanin
yaranmasini stimullasdirir. Noticods, qanda gliikkozanin normal miqdart barpa
olunur. Hoyacanlanma (hiddotlonmo) iizro idareetmo, kompensasiyaedici tosir
yaratmaq Uc¢ilin hoyacanlanmanin 0Oziindon istifade olunur vo naticads,
tonzimolunan gostorici normal (baslangic) voziyyoto qayidir. Ogor atmosfer
havasinda yiiksakliys qalxarken O»-nin tozyiqi azalarsa, belo voziyyst tonoffiis
sistemino hoyacanlandiric1 tosir gostorir. Oksigenin qanda normal miqdarda
olmas1 metabolizm proseslorinin gedisi ti¢iin asas sortdir.Belo halda tonaffiiziin
tezliyi vo dorinliyi artir, qan dovrani siiratlonir, eritrositlor oksigenin
catismadigini oks etdirir. Gostorilon proseslorin sayssindo oksigenin normal
(ilkin) saviyyasi barpa olunur (2.5).
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Orqanizmin idara olunmasinin iisullari. Canli orqanizmlorin idars
olunmasi ii¢ osas prinsipo osaslanir: iso baslamaq (inisiasiya), korreksiya vo
koordinasiyaya. Isodiismo (inisiasiya) orqanin bir funksional voziyystden digor
funksional voziyyoto keg¢mosi kimi basa diisiiliir. Nisbi olaraq siikunot
vaziyyatindo olan organ foal voziyyoto kecir vo ya oksino. Mosalon, morkozi
sinir sistemi hozm vazilorinin isini inisiasiya edir, skelet ozololorindo fazali
yigilmalar tomin olunur. Korreksiya avtomatik rejimds isloyon vo ya
inisiasiyaedici signallarin daxil olmasi naticosindo orqganizmin foaliyyatinin
idara olunmasi, fizioloji funksiyalarin icrasi ilo tamamlanir. Masalon, morkozi
sinir sistemi azan va simpatik sinirlors tasir gostormakls tirak isinin faaliyyatini
korreksiya edir (2). Koordinasiya naticonin faydalara uygunlasmasinadok orqan
vo orqanlar sisteminin uzlasmis foaliyoti kimi basa distiliir. Masolon, dik
(saquli) yerimoyi tomin etmok ii¢lin 9zalo isi miitloq koordinasiya olunmalidir.
Homginin do, asagi otraflarin fozada yerdayismaosi, badonin agirliq morkozinin
doyisilmoasi skelet ozololorinds toxumanin voziyystinin  doyisilmasi tomin
olunmalidir. Organizmin isinin idars olunmasini sorti olaraq humoral v sinir
mexanizmlaring ayirmaq lazimdir. Humoral tonzimds kimyavi maddasler istirak
edir. Kimyovi maddolor orqanizmin maye miihiti (maye, limfa, qan,
serebrospinal) maye vasitosilo organlara ¢atdirilir vo onlarin fizioloji
aktivliyinin doyisilmosing sabab olur. Humoral mexanizm hiiceyrs, orqan vo
sistemlor arasinda qarsiligh tesirin godim formalarina aiddir. Ona gors insan vo
ali heyvanlarin orqanizmindo humoral tonziminin tokamiilds oks olunmasinin
miixtalif variantlarina tosadiif olunur. Masalon, maddalor miibadilosinin tasiri
altinda hiiceyrolorin foaliyyatinin doyisilmasi prosesi gedir. Maddoslor
miibadilosi zamani yaranan mohsullar hiiceyronin isini doyisdirir, eyni zamanda
kifayat godor uzaqda yerloson orqanlarin da foaliyyatine tosir gostorir. Masalan,
oksigenin sorf olunmasi naticosinds toxumalarda yaranan CO,-nin tosiri altinda
tonoffiils morkozinin aktivliyi, homginin do tonoffiisiin tezliyi vo dorinliyi
doyisilir. Boyrokiistii vozilorindon qana daxil olan adrenalinin tosiri altinda
iiroyin yigilmasi vo tezliyi, periferik damarlarin morkozi sinir sisteminin bazi
funksiyalari, skelet ozololorindo maddolorin mohsuldarligi doyisilir, ganin
koagulyasiya xassosi yiiksalir. Humoral idaroetmonin tosir mexanizmi nisbi
olaraq long yayilan vo tosir mexanizmi diffuziya yolu ilo Gtiiriiliir, yaratdig
olagonin etibarlig1 asagi diislir. Sinir mexanizmino - morkozi sinir sisteminin
sinir liflori vasitasilo orqan vo sistemlorin fizioloji funksiyalarina gostordiyi
dayisdirici tosir nozords tutulur. Humoral tesirlo miiqayisade sinir tonzimi
heyvanat alomindo tokamiiliin sonraki morhalslorindo meydana ¢ixmisdir. Sinir
tonzimi daha miirokkob vo daha tokmildir. Onun tosiri siiratlo yayilir, lazimi
obyekto vaxtinda ¢atir, yaratdigi rabito daha etibarhidir (1.6).

Tabii soraitds sinir vo humoral mexanizmlarin tosiri vahid neyrohumoral
mezanizm soklindo idaroetmoni tomin edir. Idaroetmonin neyrohumoral
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mexanizmi neyron vo humoral amillorin kombinasiyali tosiri zamani tozahiir
edir; sinir vo humoral amillorin tosir mexanizmi qarsiliqli olaqo soraitindo
miimkiin olur. Belo ki, sinir sistemiin innervasiya etdiyi strukturlara tosiri
kimyovi maddslorin mediatorlarin (vasitogilorin) sayasindo yaranir. Mediatorlar
spesifik reseptorlar vasitosilo tosir gostorir. Hipotalamusun bozi niivolorinin
vasitosilo daha miirokkob vo six tomasin yaranmasi agkar olunmusdur. Qanin
kimyavi vo fiziki-kimyavi gostoricilorinin  doyigilmasi bu niivelorin sinir
hiiceyralorinin aktivliyino giiclii tosir gostorir. Bu hiiceyralorin aktivlogmosi
zamani yaranan vo ifraz olunan kimyovi faktorlar qanin ilkin gostericilorinin
borpa olunmasini stimullasdirir. ©gor gan plazmasmin osmotik tozyiqi
yiiksalarsa, belo halda hipotalamusun siipraoptik niivesinin sinir hiiceyralorinin
xiisusi cavab reaksiyasi yaranir; bu zaman qana antidiuretik hormon daxil olur,
boyraklords suyun reabsorbriyasi giiclonir, naticods osmotik tozyiq asag diistir.

Humoral vo sinir mexanizmlorinin qarsiligli  tosiri  noticosindo
idaroetmoninr inteqrativ varianti yaranir. Belo halda daxili vo xarici miihitin
doyisilmolori  zamani  hiiceyrodon baslamis organizmin tam  togkil
soviyyasinadok adaptiv funksiyalarin doyisilmasi tomin olunur (3.5). Fizioloji
funksiyalarin idaro olunmasinda miixtolif amillor istirak edir. Ik novboda,
informasiyalarin otiiriilmasi sayesinds fizioloji funksiyalarin idare olunmasi bas
verir. Informasiya afferent — hissi kanal olaqesi iizro &tiiriiliir. Informasiya
efferent kanal olaqosi iizro iscil orqanlara catdirilir. Inforenariyada hansi
funksiyanin saxlanilmasi vo hansi istigamatds doyisilmasi barads molumat olur.
Humoral mexanihmlords informasiyani 6tiirmak ii¢lin kimyavi maddolordon—
miibadilo mohsullarindan, prostqlandinlorden, tonzimloyici peptitlordon vo s.
istifado olunur. Masalon, fiziki yiik zamani1 ozslods siid tursusu toplanir, bu
zaman oksigenin ¢atigmamasi informasiya monbayi shomiyyatini dasiyir. Sinir
mexanizmlori ilizro idaroetmodo informasiyanin dasiyict kimi potensial
oyanmadan (tesir potensialindan, impulslardan) istifado olunur. Bunlar
patternlordo  (oyanmanin «sokillorindo») birlogir. Zoruri informasiyalarin
kodlagmasini vo impulslararasi intervallarin «dastloriny y1gimi vo tezliyini
xarakterizo edon olamatlor patterinlordo comlonir. Miisyyon olunmusdur ki,
hipotalamusda acqalmaya vo susuzluga qarst hessasliq gostoron niivalorin
sinirlorinin  gostaricilori spesifik proseslords istiraki vo onlarin yaratdig
patterinlor bir-birinds xarakterik alamotlorine vo motivasiyanin formalagsmasina
gbro farglonirlor. Idaroetmodo sinir vo homoral mexanizmlorin bir neco
formasindan istifadoe olunur: autokrin, parakrin vo humoral. Bu formalar
tokamiil baximindan daha qodimdir. Autokrin forma iizro idarsolunmada
hiiceyra 6zii hiiceyralorarast miihito kimyovi substrat ifraz edir. Ifraz olunan
kimyovi substrat hiiceyronin funksiyasin1 doyisdirir. Parakrin formali
idaroetmoda hiiceyralor kimyovi maddolori toxumalar aras1 miihito ifraz edir.
Kimyovi substratlar toxumalararasi bosluga yayilir, hotta monbadon uzaqda
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yerloson hiiceyrolorin do funksional voziyyatine tosir gostaorirlor. Humoral
amillorin tosiri bioloji aktiv maddslorin gana daxil olunmasi ilo slagodardir. Bu
maddolor gan vasitasilo orqanizmin biitiin toxuma vo hiiceyralorino catdirilir.
Sinir mexanizmi {izro idarsolunmanin asasini refleks hadisolori miioyyaon edir.

Refleks sinirlo idarsolunma mexanizminin osasini togkil edir. Morkozi
sinir sisteminin istiraki ilo orqanizmin daxili vo xarici qiciglara garsi verdiyi
cavab reaksiyasi refleks adlanir. Reflekslorin iki, yoni yerli vo morkozi
formalari moévcuddur. Yerli refleks avtonom sinir morkozinin istiraki ilo
yaranir. Yerli refleksin hesabina nazik vo yogun bagirsagin motor va sekretor
funksiyasi icra olunur. Morkozi refleksin gedisindo morkozi sinir sisteminin
miixtolif toskil soviyyolori istirak edir (onurga beynindon baslamis boyiik
beynin gabigimadak). Masalon, agiz boslugu reseptorlar1 qiciglandirilan zaman
agiz suyu vozilori siro ifraz edir, barmaqlarin dorisi qiciglandirilarkon olin
geriys ¢okilmasi va s.proseslor yaranir.

Tobii soraitdo sinir vo humoral mexanizmlor vahid neyrohumoral
mexanizmi amolo gotirir vo orqanizmin yasayis miihitinin adekvat soviyyosino
uygunlagmasi tamamilo tomin olunur. ©gor gana mioyyon aktiv maddo
diisiibso, o halda hor hansi funksiyanin normadan konara c¢ixmasi barado
informasiya qanla morkozi sinir sistemino ¢atdirilir. Bu informasiyanin tosiri
altinda formalasan sinir impulslarinin axini effektor vasitasilo funksional konara
cixmalar1 korreksiya edir.

Basqa halda, sinir kanali vasitasilo morkozi sinir sistemino daxil olan
hormonlar yaranmis konara ¢ixmani korreksiya edon hormonlarin sintezino
sobab olur. Neyrohumoral mexanizmlor idaroetmo prosesindo ndvbaloson
coxdostli holgovi rabitolorin yaranmasina sobob olur. Bu zaman humoral
mexanizmin miixtolif formalar1 bir-birini ovoz edir vo sinir mexanizmlori do
olava olunmagla proses tamamlanir.

Orqanizmin o6ziiniitonzim funksiyasi. Heyvanat alominin tarixi
tokamiiliinds orqanizmin daxili miihiti xarici miihitdon ayrilmis, méhkomlonmis
vo konservativ xarakter almigdir. Fransiz alimi K.Bernar yazirdi ki, canli
orqanizmin sarbast davranmasinin sobobi onun daxili miihitinin sabitliy1 ilo
olagodardir. K.Bernara goro, biitlin hayati proseslorin monasi orqanizmin daxili
miihitinin sabitliyini miihafizo etmokdir. Sonralar bu fikir amerikan fizioloqu
Y .Kennonun homeostaz haqqinda toliminds inkisaf etdirilmisdir. Homeostas —
daxili miihitin dinamik nisbi sabitliyidir vo orqanizmin fizioloji funksiyasinin
doziimlii olmas1 demokdir. Oziiniitonzim dedikde, normal hoyati funksiyani
tomin edon, hor hansi fizioloji funksiyast vo ya daxili miihitin xarakteri
(konstrant1) normal soviyyodon konara ¢ixibsa, bu funksiyanin (konstantin)
baslangic soviyyoya gayitmasini tomin etmok basa diisiiliir (5). Tobii segmonin
gedisindo yasayis miihitino uygunlagma ilo olagoli olan timumi idarsetma
mexanizmlari yaranmisdir vo orqanizmin daxili miihitinin sabitliyini saxlayan
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miixtolif tobiotli fizioloji proseslor formalagsmisdir. Masalon, endokrin,
neyrohumoral, immunoloji va s. sistemlor yaranmisdir. Insanda vo ali onurgali
heyvanlarda homeostatik mexanizmlor on yiiksok tokmillosmo saviyyosino
catmisdir. Praktik olarag, organizmin biitiin daxili miihitinin xarakteri
(konstrant1) nisbi soviyyado doyisilir, bu da maddolor miibadilosinin etibarli
gedisini tomin edir. Miixtalif konstrantlar {iciin miimkiin olan toraddiidlor eyni
olmur. Bir konstrantin ciizi miqdarda konara ¢ixmasi zamani maddslor
miibadilosindo koskin doyisilmo (pozulma) yaranir. Bu sart (qati) konstrant
adlanir. Buraya, qanda osmotik tozyiqi, hidrogenin gostaricisini (pH.1),
gliikozanin miqdarini, Oy, CO, misal gostormok olar. Digor konstrant fizioloji
fnuksiyalarda ciddi qiisur yaratmadan genis diapazonda doyisilir vo bu plastik
diapozon adlanir. Buraya, ganda olan formali elementlorin miqdarmi vo
nisbatinin doyisilmasini, sirkulyasiya edon qanin hocmini, eritrositlorin ¢6kmao
siiratini aid etmok olar. Oziiniitonzim proseslorindo diiz vo dénon rabitodon
istifado olunur. Diiz rabits konstantin vo ya hoyacanlandirici faktorun tosiri ilo
normadan konaracixma haqqinda informasiyaya osason idaroedici faktorun
qorunmasi basa diisiiliir. Masoalon, soyuq havanin doriya (termoreseptorlara)
qiciglandirict tosiri zamani, dorids istiliyin yaranmasi giiclonir. Dénon slagonin
mahiyyatino gors, ¢ixigsda yaranan tonzimloyici signallar giris sistemino
catdirilir. Donan rabitolor miisbot vo monfi olmaqla iki yero ayrilir.Miisbot
donon rabito az enerji sorf etmoklo, idarsedici tosiri giliclondirir. Masalon,
hemostazin baglangic morhslosindo az miqdarda trombinin yaranmasi onun
yaranma siiratini xeyli artirir. Donon monfi slaqo zamani idaraedici tosirin idara
olunan obyektin isina tosiri azalir, bununla da doyisilon gostericilorin stasionar
soviyyoya donmosi tomin olunur. Masalon, skelet ozalolorinin — vatorlorin
yigilma doracesi haqqinda informasiyanin sayssindo oldugu kimi. Holci
reseptorlarindan informasiya ozololorin isini idaro edon morkozo catdirilir.
Morkozdo oyanma diislir (zoifloyir), bununla da ozslonin hoddindon artiq
yigilmasinin garsisi alinir. Manfi donan rabits bioloji sistemlorin miigavimatini
artirir — tosir kasilondon sonra bioloji obyekt 6ziiniin ilkin voziyyatino qayida
bilir.Orqanizmdo doénon rabito iyerarxiya prinsipi iizro qurulub (tabegilik),
tokrar olunur. Homeoslaz sayosindo miixtalif orqan veo sistemlorin iizlagsmis
foaliyati tomin olunur. Oziiniitonzim sayesindo funksiyalarm icras1 nisbi
soviyya hiidudunda bas verir.

Funksional sistem nazariyyasi. Orqanizmin fizioloji funksiyalarinin
Oziiniitonzimi haqqinda tosovviirlor akademik P.K.Anoxinin funksional sistem
haqqinda nozoriyyosindo 6ziiniin tam oksini tapmisdir. Bu nozoriyyoya goro,
orqanizm vo onu ohato edon miihit arasinda tarazligin yaranmas: funksional
sistemin Oziliniitogkil gabiliyysti sayosindo miimkiin olur (1.2). Funksional
sistem markazi va periferik toromolorin dinamik 6ziiniitogkil komplekslorindon
yaranib, faydali noticoyo catmagi tomin edir. Hor hansi funksional sistemin

152



ORQANIZMIN TAMLIGININ FIZIOLOJI MEXANIZMI

sayasinda bioloji vo sosial planda orqanizmin normal funksiyalanmasini tomin
etmoyo yoOnolmisdir. Buradan da, noticonin alinmasinda, sistemo gotirmonin
rolu molum olur. Bozon faydali adaptiv naticoyo ¢atmagq li¢iin FS-lor toplanir,
belo miirokkob togkil sayasindo bu noticonin xarakterini toyin etmok miimkiin
olur.

Organizm {i¢ilin faydali olan naticalari bir ne¢o qrupa ayirmaq olar:

1) metabolizmin naticalorino gora, molekul soviyyasinin hoyat ligiin
zoruri hesab olunan substratlarin vo ya miibadilonin son mohsullarinin
yaranmast;

2) homeostatik naticalor, orqanizmin daxili miihitinin gostaricilori ilo
olagelidir- gan, limfa, interstisial maye (osmos tozyiqi, pH, qida maddslorinin
miqdari, oksigen, hormonlar vo s.) vo biitliin bunlar maddslor miibadilssinin
normal gedigini tomin edir;

3) insan va heyvanin davramis foaliyystinin naticalori, metabolizmin
osaslarini tomin edir, bioloji tominati 6dayir (qidalanmani, su igmoyi va s.);

4) insanin sosial foaliyyotinin noticalori, sosial vo monavi tolobatin
0donilmosi (otraf miihiti qorumaq, votoni sevmok, moigotini qurmagq; biliklora
yiyalonmak, yaradiciliq qabiliyyati).

Funksional sistemin torkibino miixtalif toxuma vo orqanlar daxildir.
Orqan vo toxumalarin funksional sistemdo birlosmasi FS-in faydali natico
almasint tomin edir. FS-in belo toskil prinsipi organ vo toxumalarin
foaliyyotinin tam sistemdo seciciliklo saforborliyi prinsipi adlanir. Masslon,
qanin qaz torkibinin metabolizminin optimal gedisinin tomin olunmasinda
agciyarlorin, iiroyin, damarlarin, bdyroklorin, qanin, qan yaradicit orqanlarin
seciciliklo istiraki tomin olunur. Gaotirilon misala gora, hor element qanin qaz
torkibinin saxlanilmasinda foal istirak edir: agciyorlor qazlar miibadilosini tomin
edir, O, vo CO; qanla birlogir vo transport olunur, lirok vo damarlar ganin
sirkulyasiyasint vo komiyyotini miioyyon edir. Noticoyo ¢atmaq liglin miixtolif
soviyyali FS-lorin formalagmasi bas verir. Hor hans1 FS eynitipli strukturdan
toskil olunub, torkibina 5 asas komponent daxildir: 1) faydali uygunlasmanin
noticosi; 2) akseptorun noticosi (nozarot aparati); 3) donon afferentasiya,
informasiyan1 reseptorlar vasitosilo FS-in morkozi destino ¢atdirir; 4) morkozi
arxitektonika — mixtolif soviyyoli sinir elementlorinin  xiisusi diiyiin
mexanizmlorindo seciciliklo birlosmasi (idaroedici aparatlar); 5) icraedici
komponentlor (reaksiya aparatlart) — somatik, vegetativ, endokrin, davranis.
Daxili miihitin vaziyyetine hamiso uygun reseptorlar nozarat edir. Orqanizmin
daxili miihiti parametlorinin doyisilmasinin hiiceyralords fasilasiz surotdo
davam edon metabolizm proseslori ilo slagadardir. Noticado miibadilonin son
mohsullar1 yaranir. Optimal metabolizm iiglin xarakter olan parametrlorin
konara ¢ixmalar1 reseptorlar torafindon qobul olunur. Informasiyalar reseptorlar
vasitasilo oks rabito dosti {izro uygun sinir morkozino catdirilir. Daxil olan
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informasiyaya osason FS-in strukturunda merkozi sinir sisteminin miixtolif
saviyyalorindo se¢mo prosesi gedir. Icragi organ vo sistemlorin (reaksiya
aparat1) soforbarliyi tomin olunur.

Icragi orqan vo sistemlorin foaliyyati sayasindo metobolizm va ya sosial
adaptasiyanin naticalerinin yaranmasi U¢lin zoruri olan vaziyyst barpa olunur.
Oyronilmisdir ki, orqanizmdo FS-in miixtolif toskil soviyyslorinin yaranmasi
eyni prinsipa osaslanir. FS izomorfizm prinsipi deyilono niimunadir.
Deyilonlorlo yanasi, funksional sistemlorin toskilindo, noticonin xarakterino
goro forgli cohotlor do movcuddur. Organizmin daxili mihitinin miixtolif
gostaricilorinin toyin olunmalarinda genetik determinlogmoya, daxili miihitin
(vegetativ, humoral) dziiniitonzimlomonin mexanizmlarina istinad olunur FS-in
sirasina toxuma soviyyasindo metabolizmin optimal soviyyasini miioyyan edon
qan kiitlosinin formali elementlorinin miihiim reaksiyalarini (pH), qan tozyiqini
olavo etmok olar. Basqa funksional sistemin homeostatik soviyyasina xarici
miihitin 6ziiniitonzim dosti do slave olunur. Burada orqanizm ilo xarici miihit
arasinda yaranan qarsiliqli tosir nozords tutulur. FS-in idaroetmo aparati
izomorfizm prinsiping asasan FS morkozi arxitektonikasi (idaroetmo aparati) bir
ne¢o stadiyadan qurulmusdur. Afferent sintez stadiyasina baslangic aiddir.
Onun osasinda organizmin hazirki ehtiyacina uygun olaraq yaranan dominant
motivasiya durur. Movcud tolabati 6domoak iiciin dominat motivasiya yaradan
oyanma genetik aparati vo individual qazanilmig tocriiboni (yaddasi) soforbor
edir. Yasayis miihiti haqqinda alinan informasiya sayesindo afferentasiya iizro
konkret sorait qiymatlondirilir. Mdvcud ehtiyact 6domak {igiin kegmis tocriibado
zoruri korreksiya aparilir. Oyanmanin qarsiliqlt tosiri, dominant motivasiyanin
yaranmasi, yaddasin mexanizmi vo movcud afferentasiya hazirliq voziyyoti
yaradir (igosalma inteqrasiyasi) vo belo halda zoruri adaptasiyanin yaranmasi
miimkiin olur. Isosalma afferentasiyasi sistemi hazirliq voziyyatindon faaliyyot
vaziyyetina kegir. Afferent stadiyada dominant motivasiyanin sintezi no etmayi,
yaddas neco etmayi, sorait vo igosalma afferentasiyasi zoruri noticoys catmaq
liclin no vaxt etmoyi miioyyonlosdirir.Afferent sintezin stadiyasi qorar qobul
etmoklo tamamlanir. Orqanizmin aparici ehtiyacint 6domok {iciin coxsayl
imkanlardan bu morholodo yalmiz biri segilir. FS-in sorbest foaliyystinin
doracasi mohdudlagdirilir. Progqram gobulundan sonra akseptor noticonin
foaliyystinin vo proqramin foaliyyotinin formalasmas: baglanir. Akseptor
naticalorlo  golocok (naoticonin) foaliyystin  biitlin  shomiyystinin  asaslari
programlasdirilir. Programlasdirmanin asasin1 dominat motivasiya toskil edir.
Naticonin xarakterini miisyyanlosdirmak vo onun qanunlarinin yollar1 hagqinda
yaddas mexanizmindon zaruri informasiyalar ayrilir (secilir). Beloaliklo, akseptor
tosirin noticolori Oncogdrmani, prognozlasdirmani, FS-in yekun faaliyyastini
modellogdirmoyi ohato edir. Notico etibar1 ilo afferent modello naticonin
parametlori tutusdurulur vo modellosdirilir. Parametrlorin naticolori haqqinda
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inteqrasiya donan afferentasiyanin komokliyi ilo icra olunur. Tasir programinin
(afferent sintez) sayosindo faydali noticoni almaq iiglin somativ, vegetativ vo
humoral komponentlorin tizlagmis qarsiliqlt tosiri tomin olunur. Bu program
faydal1 notico almagq ti¢lin zaruri olan afferent strukturlari miioyyan edir. FS-in
isindo — donon afferentasiya zoruri dost hesab olunur. Dénon afferensiyanin
komokliyi ilo funksional sistemin foaliyystinin yekun noticolori vo ayri-ayri
marhalalori qiymatlondirilir. Reseptorlardan informasiya afferent sinirlor vo
humoral kanallarin vasitasilo akseptorun foal naticosini togkil edon strukturlara
daxil olur. Real noticonin parametrlorini vo xassolorini onun akseptorda
hazirlanmis modelino orqanizmin banlangic tolabatinin 6donilmosine uygun
golmosini  gostorir.  FS-in foaliyyoti  bununla  tamamlanir.  Onun
komponentlorindon basqa FS-in isinds istifads olunur.Parametrin naticolori vo
modelin xassosi uygun golmodiyi zaman akseptorda tosirin naticalori asasinda
afferent sistemo qarst bolodlosmo — axtaris reaksiyalar1 yaranir. O afferent
sintezin yenidon qurulmasina sobab olur. Yeni gorar gobul olunur, akseptorun
naticalori vo onlarin gqazanilmasinin programi, modelin xarakterino gors toyin
olunur. FS-in faaliyyati aparici tolabat1 6domok istigamatinda yenidon qurulur.

Funksional sistemin qarsihigh tasir prinsiplori. Orqanizmds eyni
vaxtda miioyyon prinsiplor asasinda qurulmus qarsiliqh tesirlori ovvolcadon
nozordo tutulmus bir ne¢o funksional sistem isloyir.Sistemogenez prinsiping
goro funksional sistemlorin segiciliklo yetismosi vo toromo inkisaf, oavvalki
vaziyyato qayitma involyasiyasi avvaldon nazords tutulur. Bels ki, endogenez
prosesinda bir FS-in digorindon tez yetismasi vo inkisafi bas verir: masolon, qan
dovranin, tonoffiis, gidalanma vo onun ayri-ayri komponentlori eyni vaxtda
funksional yetkinliya catmir. Cox komponentli naticoys ¢atmaq {i¢iin miixtolif
funksional  sistemlorin  foaliyyotinin  limumilogmosi  multiparametrik
(coxrabitali) qarsiliglarin  prinsipine  gora miioyyon olunur. Masalan,
homeostazin parametrlori (osmos tozyiqi, vo s.) miistoqil FS-do birlosir. Belo
birlosma orqanizmin daxili miihitinin vahidliyini miioyyan edir. Orqanizmin
daxili miihitinin dayisilmasi noticesinde maddslor miibadilesinds va orqanizmin
daxili miihitinin parametrlorindo doyismolor geydo alinir. Organizmin daxili
miihit gostoricilorinin birindo doyisilmo yaranarsa, belo halda, homeostarin
imumilogsmis  funksional sistemlorinin  parametrlorinds  yenidonqurma
proseslorinin getmosi yaranir vo noticodo limumilogmis funksional sistem
Oziiniin avvalki vaziyyatini barpa edir.

Iyerariya prinsipi. Bioloji vo sosial doyorino goro organizmdo FS
miloyyan ardicilligla diiziiliir. Masalon, bioloji planda toxumalarin tamligini
qoruyan funksional sistem dominant mdvqe tutur, sonra qidalanma, nasil
omologolmo funksiyalari vo s. orqanizmin yaranmasi vo ya miihitin adaptasiyasi
ilo olaqodar olaraq biitiin vaxtlarda dominant funksional sistem mdvcuddur. Bir
dominant tolobat 6donilondon sonra, onu orqanizm {iglin sosial vo ya bioloji
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baximdan daha zoruri hesab olunan digor funksional sistem ovoz edir. Qarsiligh
tosirin dinamik, ardicilliq prinsipi. Funksional sistemlorin qarsiligl tosiri ardicil
olaraq bir-birini ovoz edir. Hor hansi funksional sistemin foaliyysti Oziiniin
ovvoalki funksional sisteminin iginin davamidir. Funksional sistemin qarsiliqh
tosirinin prinsiplorindon biri do hoyati foaliyyatinin kvantlagsma sisteminin
prinsiplorindon ibaratdir. Masalon, tonoffiis prosesini bir ne¢o «kvant» sistemo
ayirmagq olar: nafasalma vo havanin alveollara daxil olmasi; O-nin alveollardan
agciyor kapilyarlarina diffuziya etmosi vo Oz-nin hemogqlobinls birlogsmasi; O,-
nin toxumalara transport olunmasi; O,-nin gandan toxumalara vo CO,-nin oks
(donmo) istigamatinds diffuziyasi; CO,-nin agciyarlora transport olunmasi;
CO,-nin qgandan alveol havasina diffuziyasi; nofosvermo — kvantlagsma
sisteminin prinsiplori insan davranisini da ohato edir.

Beloliklo, FS-in toskili sayosindo orqanizmin hoyat foaliyystinin
homeostaz vo davranis soviyyasindo idars olunmasinin bir sira xiisusiyystlori
var vo bu da orqanizmin otraf miihitin alverisli vaxtinda onun doyisilon soraitino
uygunlasmalarina imkan verir. FS otraf miihitin siddstli tasirino gars1 cavab
reaksiyasi yaradir vo ogor orqanizmin daxili miihitinin parametrlorindo konara
cixmalar varsa, oks olago sayasindo orqanizmin foaaliyystindo yenidonqurma
prosesi gedir.
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HAITPABJIEHUS PASBUTHUA TYPUCTHYECKOI'O CEKTOPA
B IEHKOPAHbB-ACTAPUHCKOM 2KOHOMHUKO-
TEOT'PA®UYECKOM PAMOHE

Knioueevie cnoea. mypusm, npupooHvie YCI08Us, NAMAMHUKU HPUPOOUL,
NAMAMHUKY UCTMOPUU U KYTILINYDbL, RAMAMHUKY APXUTHEKMYPbl

OcHOBHas 1Ie7b KOHLEHIMK YCTOWYMBOTO PAa3BUTUS - CO31aTh HAACKHYIO
rapaHTuio i OyAylIMX TOKOJEHWH, YIOBJIETBOPSSL pAacTylMe MOTPEOHOCTH
obmectBa. [lOCKONBKY TYPHCTHUECKHI CEKTOp SIBJISIETCS OYCHb BAKHOH YacThIO
9KOHOMMKHM CTPaHBI, OH UTPAET BAXKHYIO POJIb B KOHLENIUU YCTOHYNBOTO pa3BUTUs. B
HaCTosIee BpeMsi TEPMUH «yCTOMYMBBIN TYpHU3M» HCIIOJIB3YyeTCS B OOJBIIMHCTBE
CTpaH MHpa, YTO €ILIe pa3 JO0Ka3bIBaeT BaXXHOCTh TYPUCTHUUYECKOTO CEKTOpa Ha
MEXIyHapoaHOM ypoBHE. C 3TOH TOUKH 3pEHHsI B CTaThe aHAJIM3UPOBAHBI IPUPOAHBIC
ycioBusi JIeHKOpaHb-ACTapUHCKOTO SKOHOMHUKO-TEOTpauuecKkoro paiioHa, Mpupoja
(pexu, BOJOEMBI, BOAOMNANbI, TepMalbHblEe BOJABI, MUHEpPAJbHbIE MCTOUYHUKU M Ap.),
HUCTOPUKO-KYJITYPHbIE U apXUTEKTypHBIE MaMSATHUKH, MMOTYEPKHYTHl MX 3HA4YCHHUE B
Pa3BUTHN TYPUCTUYECKOH OTpaciau ¥ OBUIM OLEHEHBI X MEPCIEKTUBBI I OyIylero
UCIIOJIb30BaHMUS.

M.S.Fatullayeva

LONKORAN-ASTARA iQTiSADI-COGRAFi RAYONUNDA
TURIZM SEKTORUNUN iNKIiSAF iSTIQAMOTLORI

Acar sozlar: turizm, tobii sorait, tobiot abidalori, tarixi-madani abidalor,
memarliq abidolori

Davamli inkigaf konsepsiyasinin asas mogsadi comiyyatin artan talobatini
o6domoaklo galocok nasillor tigiin etibarli tominat yaratmaqdir. Turizm sektoru 6lko
igtisadiyyatinin  ¢ox mithiim torkib hissasi oldugu t¢iin davamli inkisaf
konsepsiyasinda shamiyyatli rol oynayir. Hazirda diinyanin aksar 6lkslorinds “davaml
turizm” anlayisindan istifads edilir ki, bu da turizm sektorunun beynslxalg migyasda
ohomiyyatini bir daha siibut edir. Bu baximdan, moagalods Lankoara-Astara igtisadi-
cografi rayonunun tobii goraiti, tabiot (¢ay, su anbarlari, salalo, termal sular, mineral
bulaglar vs s.), tarixi-madoni vo memarliq abidslori Syronilmis, onlarin turizm
sektorunun inkisafinda ohamiyyati vurgulanmis vo golocok perspektivda turizm
sektorunda onlardan istifads imkanlar1 doyarlondirilmisdir.
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M.S.Fatullayeva

DIRECTIONS OF DEVELOPMENT OF THE TOURIST SECTOR IN
LENKORAN-ASTARA ECONOMIC AND GEOGRAPHIC AREA

Keywords: tourism, natural conditions, natural monuments, historical and
cultural monuments, architectural monuments

The main goal of the concept of sustainable development is to create a reliable
guarantee for future generations, meeting the growing needs of society. Since the
tourism sector is a very important part of the country's economy, it plays an important
role in the concept of sustainable development. Currently, the term “sustainable
tourism” is used in most countries of the world, which once again proves the
importance of the tourism sector at the international level. From this point of view, the
article analyzes the natural conditions of the Lankaran-Astara economic and
geographical region, nature (rivers, reservoirs, waterfalls, thermal waters, mineral
springs, etc.), historical, cultural and architectural monuments, emphasizes their
importance in the development of the tourism industry and their prospects for future
use were assessed.

BBenenune

[Tocne oOpereHuss He3aBUCHUMOCTH AsepOaiimkanckoir Pecryomuku,
CEeKTOp TypU3Ma Hayall pa3BUBAThCS BBICOKUMHU TeMIaMmH. TakuM 00pazom,
noJist Typuctudeckoro cekropa B BBII 3a nmocnennue nsaTe JeT yBenu4yuiach B
1,5 pa3. Taxxke B TypHCTHYECKOM CEKTOpe HAOIIOAAaeTcss PoCT B pa3Mepe
BBIJICJICHHBIX WHBECTUIIMI B CTPOUTENBCTBA HOBBIX OTEJIEH U PA3BIEKATEIbHBIX
3aBeficHUH. B HacTosliee BpeMs OTENIHM, KOTOPBIE SBISAIOTCS OCHOBHOU
JBIDKYIIEH CHJIONM TYypUCTHYECKOTO CEKTOpa, OCOOEHHO MSATU3BE30UYHBIE,
paboTalOT B pa3HBIX peruoHax pecrnyonukud. OmHako OoJbIlIas WX 4YacTh
cocpenoroueHa B baky. DTo conpoBoXIaeTcs 04eHb CEPbe3HBIMU MTPOOIeMaMu
B Typuctudeckoit cepe. Iloromy 4TO BHYTpEHHUI TYpUCTUYECKUI MOTEHIIMAT
PETHOHOB HE M3y4eH J0CTaTo4HO. OJHUM M3 TaKMX PErMOHOB SBIIAETCS
JlenkopaHb-ACTapuHCKUN IKOHOMUKO-TeorpaduyecKkuii paiioH.

O0bexT uccae10BaHus
B cocraB JleHkopaHb-ACTapUHCKOIO 3KOHOMHKO-T€OrpapuiecKkoro
paiioHa BxonaT ActapuHckui, JleHkopaHckuil, Jlepukckuii, MacaminHCKHA,
Jlxanmnabaackuil U SpAbIMIMHCKHUN paiioHbl. B skoHOMEKO-TeorpaguueckoM
paiione miomanpo 6,08 hic.km?, a0 cocraBsier 7% TEPPUTOPUN PECITYOTUKH
HacuuThiBaeTcsi 8 roponoB (Actapa, Jlenkopans, Jluman, Jlepuk, Macamisl,
Jxanunaban, ['€itrenie, Spapimibl), 13 nHaceneHHwsix mnyHKTOB (Kumxkala,
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ApxuBan, Hapumanaban, 'apmatiok, ['mpkan, Amaru HyBanu, Xadtonwu,
Ucrtucy, banpikupuiap, [lupuucaxu ), 642 ceabCKHX HACEICHHBIX ITyHKTA.
27,1% wnaceneHnust moceauauch B ropojaax u 72,9% B cenax [1]. HecmoTps Ha
HU3KUI ypoBeHb ypOaHuzauuu B JleHKOpaHb-ACTapUHCKOM 3KOHOMHKO-
reorpa@uyeckoM  pallOHe, PETUOH  SBIACTCSA  OJHUM U3  CaMbIX
I'yCTOHACEJICHHBIX pailoHOB cTpaHbl (154 yenoBeka Ha kMZ). Hacenenue Gomnee
IUIOTHO 3acelIeH0 B OCHOBHOM Ha paBHMHaX M B NPUOPEKHON 30HE
Kacnimiickoro mops.

Anajans

JlenkopaHb-AcTapuHCKUN HKOHOMHKO-Teorpaduyeckuii panoH
OTJIIMYAeTCs OT APYTUX PErvuOHOB PECIYOJUKU MPUPOJHBIMU YCIOBUAMHU U
ocoOeHHOCTSIMH penbeda. DKOHOMUKO-TeorpaduuecKuii paiioH pacIioyiokeH Ha
10ro-BocToke Asepbaiipxkanckoil PecriyOnuku, Ha 6epery Kacnmiickoro mops.
Ero Tepputopus COCTOMT B OCHOBHOM H3 TakuX MOPQOCTPYKTYp, Kak
Tanmplickue ropsl, a Ha BOCTOKE M CEBEPO-BOCTOKE - JIeHKopaHCKas
HU3MEHHOCTb. B TOpHBIX palioHaX pacHpOCTPaHEHbl IIAJICOTCHbI, a B
HU3MEHHOHN 4YacTu - omioxeHus IV nepuonma. Tanslnickue ropsl COCTOAT U3
Tpex xpebroB (Amamap-bypoap, Ilemracap u Tamplur), KOTOpble MPOXOIAT
napamiensHo Oeperam Kacnuiickoro Mops u pasnuyarorcest o Bbicote. Camast
BbICOKasi Touka paiioHa - muk Kémropkeil B Tanbimickux ropax (2493 m).
IToBepxHOCTB JlenkopaHckoi HU3MEHHOCTH poBHasl, CJIOKEHA
MPEUMYIIECTBEHHO MECYaHO-TIUHUCTBIMHU, TJIMHUCTO-TPAaBUWHBIMH MOPCKHUMU
U QJUIIOBHAIBHO-TIPOJIIOBUATIBHBIMU OTJIOKEHUSAMU. PaHee pacnonoxeHHbIN
31eck octpoB Capbl ciuiics ¢ cylel B pe3yibTare noabeMa Kacnuiickoro mopst
U cTajl NOJyoCTpOBOM. B 1eHTpanbHOM ero yacTu - HeOobIas 3a00104eHHast
BITaJINHA, TTopocias TpocTHUKOM [5]. C yuerom (akTopa penbeda CymnecTByoT
MIOTEHLIMAJIbHBIE BO3MOKHOCTH JUIsl Pa3BUTHUS AJILIIMHU3MA U TOPHOTO TypU3Ma
B CKaJMCTBIX 4acTAX TalbINICKUX IOp, SKOJOTUYECKOTO U CEIbCKOTO TypHU3Ma B
JICHKOpAaHCKOM HHU3MEHHOCTH, a TakXe IUISHKHOTO Typu3Ma B IMPHOPEXKHBIX
paiionax Kacnus.

JleHKOpaHb-ACTapUHCKUH 3KOHOMHUKO-Teorpauueckuil paifioH - oJIuH
n3 0Orarblx TYpPUCTCKO-PEKPEAllMOHHBIMU PECYpPCAMH PETMOHOB PECHyOIHKH.
Pernon oOmamaer yHUKanbHON JaHAIMAPTHOW SK30TUKOW M TaMSITHHKaAMHU
npupoabl. PacronoxeHHble B 3TOM TEPPUTOPUU HallMOHAIbHbIE MapKu [ mpkaH
u [I'bi3parau, 3amoBennuku 3yBaHa u  Peapyn, XanOynanuaiickoe u
JIépsiinackoe BogoxpaHwinia, Kacnuiickue necyanble IUISHKH, TEPMAJIbHBIE U
MUHEpaJIbHbIe HWCTOYHMKH ISl OalbHEOJIOTMYECKOro JiedeHus, nemepa ['b13
opay, bamas babeka u T.1. - 0OIMH U3 0OBEKTOB, MIPUBJIEKAIOIINX HANOOIBIIICE
BHHUMaHHUE TYpPHUCTOB.

OaHUM M3 OCHOBHBIX (AKTOPOB TYPUCTUYECKUX M PEKPEallMOHHBIX

159



M.C.Damynnaesa

pecypcoB sBiseTcs kaumat. Iloromy uto Typucra 00bllie UHTEPECYET KIMMAT
MECTHOCTH, KOTOPBIA, B 3aBUCIMOCTH OT BBIOPAHHOTO UM BUJA OTAbIXA, BIUSIET
Ha Oonee 3¢¢exTuBHy0 opranmzanuio jpocyra [3]. Kmumar Jlenkopancko-
ACTapuHCKOTO  9KOHOMHKO-Teorpaduueckoro  cpenuzeMHomopckuii. Ha
Oounpiiei yacTu JIGHKOpaHCKOW HU3MEHHOCTH MPEe00IaiacT yMEPEHHO-KaPKHiA
BJIQXKHBIN CYOTPONMUYECKUI KIIMMAT C CYyXUM JIETOM.

OO0mue KIMMaTHYECKUE IIOKa3aTelM Ha pPaBHUHAX M IMPEATrOpbsx
JlenkopaHb-ACTapUHCKOTO SKOHOMHKO-TE€Orpaueckoro pailoHa CUHUTAIOTCS
OJarONPHUATHBIMU JJII PAa3BUTUS TYPUCTUYECKOW MHAycTpuu. Hamndue B 3THUX
MeCTaxX OYE€Hb I'yCTBIX JIECOB M TOJ0BOro kKoyimuectBa ocaakoB 600-1400 mm,
npeobiasaHie BETPOB IOT0-BOCTOKA M MECTHBIX BETPOB JIETOM, CKOPOCTb
KOTOPBIX HE mpeBbimaeT 3-6 M/c u MeHee 20-25 nHEH B TEUCHHE CE30HA HE
MeIIaeT OpraHu3aluy oOTasixa [7].

OnTuMaNbHBIME  KIMMATUYECKUMHU  TOKAa3aTeNsIMH U1l Pa3BUTHS
3UMHEr0 Typu3Ma sipjisieTcs Hanuune 90 nHei B rofy ¢ YCTOMUYMBBIM CHEXHBIM
MIOKPOBOM, CpeiHel TemrepaTypsl He Hike 5-8°C B cepeiiHe 3UMHETO Ce30Ha,
MaJjio€ YMCIIO0 BETPEHBIX JHEH, M0 10° 3uMOi - CUMTAIOTCS KIMMAaTUYECKHUMHU
MOKA3aTeJsIMU JJI1 3UMHUX KypopToB. [2]. OgHaKo aHanu3 KIMMaTHYECKUX
ocoOeHHOCTe B HSKOHOMHUKO-Teorpaduyeckom paiione Jlenkopanb-Actapa
MOKAa3bIBAET, YTO CHEXKHBIN MOKPOB MOXKET JAepKaTrbcs MakcumMyMm 90 mqHeil, uro
MOYHO CYMUTATh YACTUYHO OJIArONPHUATHBIM JIJISl PA3BUTHS 3MMHETO TYpH3Ma.

CpaBHuBas MOTEHIMA HCCIEIYEeMOr0 SKOHOMHKO-TeOrpapuueckoro
peruoHa ¢ 3UMHHM TYPUCTHUYECKUM TIOTCHIIMAIOM JIPYTUX PETHOHOB
pecyOIUKH, MBI YBUJTUM, UTO 3UMHHU TYpU3M 3/1€Ch CUIIBHO OTCTaeT.

AHanu3 KIMMaTHYECKMX PECYpCOB peruoHa IOKa3bIBaeT, YTO Ha
TEPPUTOPUU CO3JaHBl OJArOMPUATHBIE YCIOBUSI AN Pa3BUTHUS Typu3Ma U
orapixa. OOuNME COJMHEUHBIX [JHEH TakKe YBEIMYMBAET TYpPUCTHUECKHE
BO3MOKHOCTH 3TOro paiioHa. OAHaKo BBICOKAsl BIIAXXHOCTb M OTCYTCTBHE
CIUIOIIHOTO CHEXKHOTO IOKpOBa MECTaMH OTPHUIATEIbHO CKa3bIBAIOTCA Ha
pa3BuTuu Typusma. Jleca cuutaercs OJHUM U3 CaMbIX MPUBJIEKATEIbHBIX MECT
Cpeu TYPUCTUYECKUX U PEKPEAlMOHHBIX pecypcoB. JIeHKopaHb-ACTapuHCKUN
SKOHOMHKO-TeorpaduyecKuil paiioH — OJIMH U3 CaMbIX TYCTO MOKPBITHIX JIECAMHU
paiioHOB pecnyonuku. Hwuskuii ropHo-iecHoi mosic  TanbImICKUX —Trop
pacnonoxen mexay 50-100 m u 500-600 M. 3necs mpeobIagaroT KalTaHOBO-
nyOOBBIE Jieca W KEJNe3HOE JepeBO. B oTmenpHBIX 005acTAX, OCOOCHHO B
I0O)KHOM 4YacTW T0sica, B XOPOIIO JPEHUPOBAHHBIX PEUHBIX JOJIMHAX |
JENPEeCCUBHBIX palioHaX pa3BUIIMCh cMelIaHHble [ npKkaHCKue jeca.

Pa3ButHe necoB Ha JIeHKOpaHCKON HU3MEHHOCTH CBSI3aHO C OapbepHBIM
s¢dexrom TanplicKUX rop, KOTOPBIA YCHUIMBAET (PPOHTANbHBIE OCAJIKH U
KOHJIGHCUPYET BJIary, npuHocumyto Betpamu ¢ Kacnuiickoro mops. OaHako B
pe3ysibTaTe MHOTOJIETHEN XO35ICTBEHHON J1eATEIbHOCTH, OCOOCHHO, HaunHas C

160



HAITPABJIEHUA PA3BUTHUA TYPUCTHUIECKOI'O CEKTOPA B JIEHKOPAHbD-...

60-x romoB MPONULIOrO BEeKa, paBHHHHBIE jeca JIeHkopaHa ObUIM THIATEIHHO
BBIPYOJIEHBI M HA UX MECTE ObUIM MOCAXKEHBI CENIbCKOXO035IICTBEHHBIEC PACTEHUSI.
B Hacrosimee Bpems JieconyroBoil nanmmadt Ha JIEHKOpaHCKOW paBHUHE
coxpansieTca B ee IoKHOM (Mmexny cemamu Canmxapaaun u Tanrepyn) u
ceBepHO yactu (B paitone cen Konaran, Curmam u [apubmnap).

Hannonaneubeie nmapku I'mpkan m ['bI3puiarau sIBISIFOTCS OJHUMHU U3
CaMbIX IPUBJIEKATEIbHBIX PAOHOB PETMOHA C TOYKU 3peHus Typusma (puc. 1).
B HanuoHanbHBIX MapKax OXpaHSIOTCSA BHUJbI GIIOpHl U (payHbl, 3aHECEHHBIE B
«Kpacnyto kaury» Azep6aiipkanckoit Pecriyonuku. Pa3Butne 3K010ruuecKoro
Typu3Ma Ha JTHX TEPPUTOPHUSIX U OpTraHU3alMs PETYISIPHBIX JKCKYypCUi
Pa3HOro TUMA MPUIATYT UMITYJIBC PA3BUTHIO TYPUCTHUYECKOHN oTpaciu. OaHako
B HacTofIee BpeMs paboTa B 3TOM HAINpaBICHUH UIECT OY€Hb MEJIEHHO.

Tvizbinacau

Puc. 1. Hayuonanovnwie napxu I'upkan u I'vi3vinazau

Haunbonee npuBiekarenbHbIMM OOBEKTaMHM JUI TYPHCTOB SBIISIOTCS
BOJIHbIE OaccelHbl: PEeKH, BOJOXPaHWINIIA, BOONAAbI U JIp. B mocnennue roast B
Jlenkopanb-ACTapUHCKOM 3KOHOMHUKO-TeorpaduueckoM pailoHe, TeppUTOpHUs
BOKPYI pPEK M THWAPOJOIMYECKHMX IIAMIATHUKOB B OCHOBHOM OCBOCHAa B
TYPUCTUYECKHX IIENAX. 3JIeCh CO3[aHbl HOBBIE TYPHUCTHUECKUE OOBEKTHI,
yily4llleHa UX HHPpacTpyKTypa.

JlenkopaHb-ACTapUHCKHI 9KOHOMHKO-TeorpaMueckuii paiioH uMeeT
TyCTyI0 peuHyr ceTb. Kpynuehmme pexkun - Bwrsamuai, Xammmapuvai,
I'élireneuait, bomrapuyaii, Jlenkopanuaii, Tanrepynuairi u napyrue. Hamuuwme
9K30THMUYECKUX JIECHBIX JIAHAA(TOB, TMPHUPOAHBIX M  THIPOJOTMYECKHX
MIAMSTHUKOB, TEPMAJIIbHBIX M MMHEPAIbHBIX HCTOYHUKOB y PEK YBEIMUUBACT
TYPUCTHYECKOE M PEKPEallMOHHOE 3HaYEHUE paiioHa. B HacTosmee BpeMsi HMEHHO
Ha Oeperax peKk JEHCTBYIOT psa HEOONbIMX ©0a3 OTApIXa U OOBEKTHI
OOLIECTBEHHOTO MHUTaHUs, OOCIYKUBAIOLMX TYpUCTOB. Bojoxpanwmmiia u ux
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OKPECTHOCTH TAK)KE IIMPOKO UCIIOIb3YIOTCS B TYPUCTUYECKUX LIETIAX.

B JleHKOpaHCKOM  aJMHMHUCTPAaTUBHOM  DPAalOHE  BOAOXPAHWIMUILE
XanOynanyaii (50 mMaH M3), Bupaxyn (25,4 min M3); B Jlxamnabane Murapuaii
(2,1 mH M3); B Macamel Bumsiigaid (46 mutH Mg), babacep (2,03 miuH M); B
Acrape JIépaiinn(6,3 MitH M), BOKPYT Jieca cO37aiu OJaronpusiTHbIE YCIOBUS ISt
dhopmupoBaHusl Typuctuueckord uHmycTpum [4]. B Hactosiee Bpemsi Ha 3THUX
TEPPUTOPHAX (YHKIIMOHUPYIOT HEOOJNbIIME 30HBI OTAbIXa, YTO CBS3aHO C
COBMEUIECHUEM BOJIOEMOB U JIECHOTO MaCcCHBA.

Jnst o peKTrBHON OpraHU3alMy OTIbIXa TYPHCTOB Ha BOJIOEMax 3J1eCh
TaKKe UCIOBb3YIOTCS UK, KaTaHUs HA JIOAKAX U BO3MOXKHOCTH JJISl PHIOAJIKH.
Boponazp! - ouH U3 TUAPOIIOTUYECKUX TAMSATHUKOB, TPEJCTABIISIONINX UHTEPEC
i typuctoB. HecMoTpst Ha 1O, uto B JIeHKOpaHb-ACTapUHCKOM SKOHOMHUKO-
reorpauIecKoM paiioHe €CTh HEOOJBIINE TYPUCTUYECKHE OOBEKTHI PSIOM C
Bosonaaamu 3anryssi, Snap-bynar, I'anabun, Tex [lam u np., HU3KUN ypoBEeHb
OOCITy)XKMBaHUSI U BBICOKHE IICHBI B ITHX OOBEKTaX HETaTHMBHO CKAa3bIBAIOTCS HA
TYPUCTHUYECKOW OTpacid. MecTHble MpeanpuHUMATEIN CBS3BIBAIOT 3TO C
KOPOTKUM TYPUCTHYECKUM CE30HOM (TOJBbKO JieToM). CocTaB TepMalbHBIX U
MHUHEpaJbHBIX BOJ JIeHKOpaHb-ACTapHUHCKOTO HSKOHOMHUKO-T€Orpa(uiecKoro
paiioHa CynIb(pHUIHBIA, CEPOBOJOPOIHBIA M XJOPUCTHIA. Temreparypa BOABI
koneOsercst B mpenenax 16-66°C. K BBICOKOTOYHBIM TepMaIbHBIM BOJAM B
SKOHOMHUKO-T€Orpa)uuecKOM pPEruoHe OTHOCSTCS: ApKuBaH, AHIKH, Memiecy,
bunacap, I'e3suimxa, I'otypey, Uctucy, Hamsun, ['spubnsp u npyrue [8].

Ha ocnHoBe 3THX BOA €CTh OJaronpusTHbIE BO3MOXHOCTU JJIsI CO3/IaHMS
HAIIMOHAIBHBIX U MEXKIYHAPOAHBIX JEYeOHBIX CaHATOpHEB B pervone. OmHako
MOYKHO MPHUBECTH B MpUMep JeueOHbIN caHaTopuil «PaTtumeiin-3axpay, KOTOpbIid
B HACTOsIIIee BpeMs JACHCTBYeT B pEerHoHe Ha 0a3e TepMaJbHOTO HMCTOYHMKA
HUctucy. OmHuM W3 TJIaBHBIX TMPEUMYIIECTB CYIIECTBYIOIIMX ITUBDKEH B
JlenkopaHb-ACTapUHCKOM ~ DKOHOMHUKO-TeOrpa)MuecKkoM  pailoHe  sIBIsETCA
WHTETPALMs MPUOPEKHBIX TEPPUTOPHI C JIeCaMH U TOPaMHU.

[TnsoxHbIA ce30H 3aech amutes 85-105 mueid. I[IpoTsikeHHOCTH GeperoBoit
muHun 58 kM. [Imspku Jlenkopanu u Actapbl BaXKHBI JUIsl OT/AbIXa U JIEYEOHBIX
Lenei, Tak Kak UMEIOT PEeNMKTOBO-JIEYeOHbIE 3alOBETHUKH C YEPHBIM TTECKOM.
[Insxm B aIMUHUCTPAaTUBHOM paiioHe Macaiibl UCIIONB3YIOTCS PEXKE, TaK KaK OHU
MOKPBITHl KambllioM. OOHapy)XeHHbIE B MeCTax IUIDKEH KpYIHBIE OOJOMKHU
TOPHBIX TIOPOJI, >KEIe300€TOHHbIE OrpPaKACHUS, MPOMBIILICHHbIE U OBITOBBIE
OTXOJIbl, cOpachiBaeéMble B MOpPE, PHIOOTIOBHBIE CETH M T.1., OTPAaHHYUBAIOT HX
HCIIOJIb30BAHUE.

Hecmotpss Ha Hammume 5TuX (HaKTOpOB, HETATUBHO BIUSIOMIMX HA
NeATeNIbHOCTh TYPUCTUYECKOTO CEKTOpa, B HacTosllee BpeMs B paifoHe
¢bynximonupyor mwbku:  «bemyray, «llanbyuiey, «[lanmonaiidgy, «Caxumy,
«/laxna» u npyrue.
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B JlenkopaHb-ACTapuHCKOM SKOHOMHKO-TEOTPa(UUECKOM paiioHE €CTh
MHOT'O UCTOPUYECKUX, KYJbTYPHBIX U apXUTEKTYPHBIX MAMATHUKOB Ui Pa3BUTHUS
TYPUCTUYECKOH oTpaciu. K HUM OTHOCSATCS: pyHHBI IPEBHUX TOPOJIOB, TPOOHHUITHI,
MaB30JieH, 3aMKH, MeueTd U T.J. Ha Tepputopun 3KOHOMHUKO-TeOrpaduiecKkoro
paiioHa coxpanuiioch 6oiiee 400 naMATHUKOB UCTOPUH, KYIbTYpPbl U aPXUTEKTYPBHI.
B nacrosmmee Bpemst cpenu Hux [lluananckas kpenocts (III-IV Beka), [leBuubs
kpenocth (IX Bek), kpenocts bamnadyp (IX Bek), kpernocts ApkuBaH (X Bek),
Jlenkopanckas kpernocth (XVIII Bek), nBopenr JIenkopaHnckux xaHoB (XX Bek),
Meuers bonbmoit bazap B ropone Jlenkopanb (XX Bek), meuers cena ['élitene
(XVI Bek), nepeBerckas meueth Xampana (XVIII Bek), meuets cena Jlynekapan
(XIX Bek), cenbckas meueTb ApkuBad (XIV-XIX BB.) U Ap. UCHONB3YIOTCS B
TYPUCTHUECKUX U peKpealoHHbIX 1emnsax [6]. Kpome Toro, mpuBiekaer untepec
TYPUCTOB, OOHApPY)KEHHBIE B PE3yJIbTaTe apXEOJIOTHUECKUX PACKOIOK B PETHOHE
JPEBHUE TIOCEJICHUS, SIMbI-MOTHIIBI, KypraHbl OpPOH30BOTO U >KEJIE3HOTO BEKOB U

JpyTHe.

BriBoabI

— JlenkopaHp-AcCTapuHCKUIl 3KOHOMUKO-Te€orpauueckuii pailoH umeer
LIMPOKUE BO3MOKHOCTH [UIsl Pa3BUTHUS TYPUCTUYECKOM OTpaciav Ha OCHOBE
NaMATHUKOB IMPUPOAbI (PEKH, BOIOXPAaHWIMILA, BOAOMA/bI, TEPMAJIbHbIC
BO/Ibl, MUHEpaJIbHbIE UCTOUHHUKHU U Jp.) U UCTOPHKO-KYJIbTYPHBIX OOBEKTOB
(MCTOPUKO-apXUTEKTYPHBIX, PETUTHO3HBIX, apXEOJIOIHYECKUX U IP.).

— B JlenkopaHb-ACTapuHCKOM 3KOHOMHUKO-TeorpauiyeckoM paiioHe OTHUM
U3 B@XKHBIX 3a/a4 Ui PACIIMPEHUs] JESITENbHOCTH TYPUCTUYECKOM
OTpaciy BBOJ B JICWCTBHE HOBBIX TYPHUCTHUECKUX OOBEKTOB, MOBBIIICHUS
JI0XO0/10B, IOJrOTOBKa KBaIM(UIIMPOBaHHBIX KaapoB. K aToMy nepconamy
OTHOCATCA: TYpPOIEpaToOpbl, TYPAareHThbl, TYPUCTHUYECKHE AaCCOLMALUH,
AKCKYPCHUOHHBIE OI0pO, PaOOTHUKU pa3MeIeHHs U T. 1.

— B Hacrosmee Bpems B JleHKOpaHb-ACTapHMHCKOM  3KOHOMHKO-
reorpaguyeckoM paiioHe He (YHKIMOHUPYIOT YCIYTH TYpOIIepaTopoB,
TYpareHToB, TYPUCTUYECKUX ACCOLMALIUI U SIKCKYPCUOHHBIX OIOpO, a HaeM
HU3KOYPOBHEBOI'O IIEPCOHANA B CPEICTBAX PAa3MEILEHHs OTPULATEIILHO
CKa3bIBaeTCs HAa pa3BUTHH S3KOHOMHUKH TypHU3MA.

— Hamm wuccnenoBaHus —IOKasbIBAalOT, UTO TYPUCTHUYECKHE LIEHTPBI
JleHKOpaHb-ACTapPUHCKOIO  SKOHOMHKO-T€OrpaUyeckoro  paioHa B
OCHOBHOM OOCTY)KHBalOT Ce30HHO (eTHme Mecsmbl), a 75-80%
MOCETUTENEN NPEANIOUUTAIOT OT/IBIX, SKOJIOTUUECKUI U CENbCKUI TypHU3M.
Ha 510 moBnusiiv npuponHble Typhl, OpraHU3yeMble TypoIeparopamu B
cronuue baky.
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BIOMONITORING OF POLYCYCLIC AROMATIC HYDROCARBONS
BY MEANS OF MOSSES IN ABSHERON PENINSULA, AZERBAIJAN
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chromatogram, atmospheric pollution; urban environment

The major by-products of fossil fuel burning-Polyaromatic hydrocarbons
(PAHS) are released to the environment with the immense growth of urbanization and
industrialization. These pollutants are subsequently deposited on many substrates
including plant surfaces. Due to their carcinogenicity, mutagenicity, and toxicity, they
can result in many hazardous effects on human health. The moss Sphagnum
girgensohnii was used to evaluate the emission of polycyclic aromatic hydrocarbons.
Qualitative analysis of PAH’s in the moss Sphagnum girgensohnii was compared in
the regions differing in degree of industrialization and urbanization. Three moss
samples of Sphagnum girgensohnii were taken from each area of the Absheron
peninsula, Azerbaijan.

O.B.Haciyev

AZORBAYCANIN ABSERON YARIMADASINDA, POLITSIKLIK
AROMATIK KARBOHIDROGENLORIN MAMIRLAR VASITOSI iLO
BiOMONITORINQI

Acar sozlar: mamwr paketlor texnikasi, aktiv mamir biomonitoringi, politsiklik
aromatik karbohidrogenlor, ekoloji saglamliq va risklor, ekoloji kimya, Sphagnum
girgensohni, qaz xromotoqrafiyasi, xromatoqram, atmosfer ¢irklonmasi, sohar miihiti

Yanacaq mohsullarinin yanmasi zamani amalo golon asas yan mohsullarin —
politsiklik aromatik karbohidrogenlorin otraf miihito atilmasi, urbanizasiya vo
saneyelosmanin inkisafi ilo artir. Bu ¢irklondiricilor daha sonra bitki sathloride daxil
olmaqgla bir cox substratlarda toplanir. Onlarm kanserogenliyi, mutagenliyi, va
toksikliliyi insan saglamligina monfi tosir gdstormoklo noticalona bilor. Sphagnum
girgensohnii mamiri, politsiklik aromatik karbohidrogenlorin  emissiyalarinin
giymsatlondirilmasi iiclin istifado edilmisdir. Sphagnum girgensohnii mamirindaki
politsiklik aromatik karbohidrogenlorin keyfiyystco analizi sonayelosmo vo
urbanizasiya doracalari ilo farglonan bdlgalorde miiqayise edilmisdir. Azarbaycanin
Abseron yarimadasmin har srazisinden Sphagnum girgensohnii mamirinin niimunslori
gotlirtilmisdiir.
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O.B.TI'aoocues

BUOMOHHUTOPHUHI" HOJUIOUK/INYECKUX APOMATHYECKHUX
YIVIEBOAOPOAOB C IOMOIIBIO MXOB HA ABHIEPOHCKOM
IHOJIYOCTPOBE A3EPBAUI’KAHA

Knwouesvie cnosa: mexnuxa mMeukog mxa, OGUOMOHUMOPUHE AKIMUBHO20 MXA,
NOAUYUKTUYECKUE apoMamuiecKue yene6000poobl;, 3KOI0SUYECKUL PUCK U 300P08be;
skonozuueckas xumusa;  Sphagnum  girgensohnii; zasosas  xpomamozpagus;
Xpomamozpamma, 3azpsisHeHue ammocgepul, 20poocKas cpeoa

OcHOBHbIE MOOOYHBIE MPOMYKTHl CKHTAHUS HMCKOIIAEMOr0 TOIUTUBA -
nonmapomaTiueckue yriueroaopos! (IIAY) BeiOpackBatoTCsl B OKPYKaOIIYIO CPeay C
OTPOMHBIM pOCTOM ypOaHW3alMM W HHAYCTPHATH3ALUU. OTH 3arps3HHUTENN
BITOCTIC/ICTBHH OCEAAI0T Ha MHOTHX CyOCTpaTax, BKJIIOYasi MIOBEPXHOCTH pacTeHuid. 13-
32 WX KaHIEPOTeHHOCTH, MYTAareHHOCTH M TOKCHYHOCTH OHHM MOTYT MPHBECTH KO
MHOTHM OTIACHBIM BO3JIECHCTBHAM Ha 340pOBbe denoBeka. Mox Sphagnum girgensohnii
ObUI UCIONB30BaH [UIsi OLEHKH BBIOPOCOB MOJUIMKIMYECKUX apOMaTHUECKUX
yraneBomoponoB. KauectBennbrii anamuz IIAY B Mmox Sphagnum girgensohnii
CPaBHHUBAJICS B PErHOHAX, Ppa3IMYAIONUXCSA IO CTEMECHH WHAYCTPHAIH3AIUN U
ypbanm3aruu. Tpu oOpasia mxa Sphagnum girgensohnii ObUTH B3STHI U3 KaXIOTO
paiioHa ATNIIEpOHCKOTO TOIYyOCTPOBa, A3epOaipkaH.

Introduction

Contamination of indoor and outdoor environments by any chemical,
physical and biological agent resulting in changing the natural characteristics of
the atmosphere is referred to as air pollution.

Polycyclic aromatic hydrocarbon (PAHs) are a class of unique
compounds that consist of fused conjugated aromatic rings and do not contain
heteroatoms or substituents carriers. These compounds can be point source (e.g,
oil spill) or non-point source (e.g, atmosphere deposition) and are one of the
most widespread organic pollutants. Some of them are known or suspected
carcinogens and are linked to other health problems. They are primarily formed
by incomplete combustion of carbon-containing fuels such as coal, diesel, fat,
tobacco or incense, etc. PAHSs exert there toxicity following biotransformation
to toxic metabolites, which can be bound covalently to cellular macromolecules
such as protein, DNA and RNA, which causes cell damage, mutagenesis and
carcinogenesis. However, during the biological and chemical degradation of
PAHSs, another toxic compound may be formed. If these transformation
products are sufficiently persistent they could potentially accumulate during
remedial processes. This will provide the background information and rationale
for the derivation of the distribution behavior, environment contaminations,
sources, types, the effect of PAHs on the environment and the
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recommendations [1].

Heating and cooking are dominant domestic sources of PAHs. The
burning and pyrolysis of coal, oil, gas, garbage, wood, or other organic
substances are the main domestic sources. Domestic sources are important
contributors to the total emissions of PAHSs in the environment. Differences in
climate patterns and domestic heating systems produce large geographic
variations in domestic emissions. PAH emissions from these sources may be a
major health concern because of their prevalence in indoor environments [2].
Main indoor PAH sources are cooking and heating emissions and infiltration
from outdoors. PAHs emissions from cooking account for 32.8% of total indoor
PAHSs [3].

PAH emissions from industries are produced by burning fuels such as
gas, oil, and coal. PAHs can also be emitted during the processing of raw
materials like primary aluminum. Sources of PAHSs include emissions from
industrial activities, such as primary aluminum and coke production,
petrochemical industries, rubber tire, and cement manufacturing, bitumen and
asphalt industries, wood preservation, commercial heat and power generation,
and waste incineration [4, 5, 6].

Mobile sources are major causes of PAH emissions in urban areas.
PAHs are mainly emitted from exhaust fumes of wvehicles, including
automobiles, railways, ships, aircraft, and other motor vehicles. PAH emissions
from mobile sources are associated with the use of diesel, coal, gasoline, oils,
and lubricant oil. Exhaust emissions of PAHs from motor vehicles are formed
by three mechanisms: 1) synthesis from smaller molecules and aromatic
compounds in fuel; 2) storage in engine deposits and in fuel; and 3) pyrolysis of
lubricant [7]. One of the major influences on the production of PAHs from
gasoline automobiles is the air-to-fuel ratio. It has been reported that the amount
of PAHSs in engine exhaust decreases with leaner mixtures [8].

Monitoring the air for contaminants is a complex technical task, and
techniques for monitoring atmospheric contamination have been the objects of
intensive research in past decades [9].

The “moss bag technique” is the most common type of active
biomonitoring with terrestrial mosses that is reported in the literature. The
technique, which was originally introduced by Goodman and Roberts [10],
involves exposure of moss samples held within the mesh bags in order to
monitor the presence of contaminants in the air. In the literature consulted, the
technique was mainly used to monitor levels of inorganic contaminants.

To by-pass the difficulty of direct measures of PAHs in the air by
conventional devices, many researchers proposed the use of vegetation to
monitor the occurrence of such compounds [11-13]. The use of biomonitors, in
fact, can give valuable indications about their presence and fate in the
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atmosphere, and in some cases, it remains the only feasible approach together
with the passive samplers. The accumulation of PAHSs in plants can occur
through the uptake in their lipophilic compartments and the entrapment of
particles, depending on the chemical-physical state of PAHSs and the physiology
of plants.

Mosses and tree leaves are among the most used biomonitors of
atmospheric contaminants, including PAHs [14-17]; these two groups of plants
have different physiology and water relations and have been used in a variety of
locations and surveys [18-19]. In some instances, the insufficiency or even
absence of suitable moss species living in the most impacted environs as urban,
agricultural or industrial areas has encouraged the use of moss transplants to
monitor airborne PAHSs.

At present, only a few papers considered the use of moss transplants to
monitor the atmospheric deposition of PAHSs, also due to the lack of well-
defined methodological procedures for moss bag exposure and moss analyses
[20].

In contrast to instrumental measurements, moss bags do not require
power supply and maintenance. Thus, the moss bag technique could be applied
to obtain a satisfactory spatial resolution of monitoring sampling sites, and
consequently a detailed database. Another important difference between the
moss bag technique and instrumental measurements is sampling time [21].
Instrumental measurements are usually carried out within short time periods,
providing a daily concentration of pollutants, whereas moss bags act as a
longterm integrator of air pollutants providing average concentration. Long-
term sampling is a prerequisite for the assessment of cumulative exposure to a
certain pollutant that has a hazardous effect on human health.

Materials and methods

Study Area

The study was conducted in the capital, the largest city of Azerbaijan.
Studied areas included points of the intensive construction, production of
asphalt bitumen, stone quarry, furniture factory is underway, enterprises to
produce cast iron, concrete, asphalt, a garbage processing plant.

Moss bags, containing 8-10 plants, were prepared and transplanted to
the study areas (n = 3 bags/site). These were placed 5-10 m above ground level
and exposed for three months each, from November 20016 to February 2017.
Once the exposure periods had been concluded, plants were collected, placed in
paper bags and dried to constant weight in an oven.

The moss material was air-dried and gently hand-mixed to obtain
homogeneous samples. No devitalizing treatment was applied to the moss
material to achieve the pre-treatment for moss species.
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ij Imagery 2018 TeraMetrics  Terms
Fig. 1. Map of the location
and Absheron peninsula, Azerbaijan Republic
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Experimental
Sampling Program and Collection. The determination of PAH’s levels
in the environment involves sampling and collection, then extraction from
collection equipment, which is followed by clean-up and analysis. The
processes are described in detail below:

1. Moss bags were prepared by weighing out 3 g air-dried weight and
pacl;ing it loosely in nylon nets of 10 cm X 10 cm with meshes of 1
mm®©.

2. Moss bags were suspended at 5-10 m above the street level and
simultaneously exposed for 3 months. Considering the spatial
distribution of industries and features of the landscape, a total of 21
moss bags were suspended in the central zone of Absheron Peninsula as
shown in Fig. 1.

3. After the exposure time, the extraction of samples of mosses was made.

4. Following exposure, the moss samples were removed from the nylon
net, manually homogenized, and dried at 30+5 °C to a constant weight.
Sample preparation. Approximately 0.5 g. (in some samples the

weight range can be 0,3-1 g.) of each sample were selected for extraction in the
glass conic bowl which is in advance cleaned with methylene chloride.
Extraction was carried out under an ultrasonic bath with the use of
dichloromethane. Extracts were filtered in a round-bottom flask and
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concentrated by means of a rotor evaporator at a temperature of a water bath of
30+5°C up to the volume of 2 ml, then was transferred to samplers in a volume
of 1 ml under a thin stream of nitrogen.

Materials and chemical reagents. During the analysis of the samples,
dichloromethane solvents (Rathburn, Scotland) were used (chromatographic
purity). Purposeful measures were taken to prevent contamination from
glassware, teflon, steel materials. All the glassware used in the analysis were
cleaned with the methylene chloride and deionized water, then kept in the oven

to dry.

Instrumentation and Conditions
- Agilent 6890N gas chromatograph, with masses the selection detector
Agilent 5975, GH-MD of production of Agilent Technologies equipped
with a flawless injector and a capillary column ZB-5 (Phenomenex,

USA).

- Column ZB-5 had the following specifications: 5% -diphenyl, 95% -
dimethylpolysiloxane copolymer, length - 60 m, inner diameter - 0.25
mm, film thickness - 0.25 pum.

- The carrier gas - Helium.

- Samples were introduced using an automatic sampler.

- The analysis was carried out in the scanning mode (SCAN).

- WILLEY and NIST libraries were used as spectral databases.

Results and discussion

The data for active monitored areas are shown in the below table (Table
1). This analysis does not provide any information on the quantitative content
of the studied components, it gives only the qualitative information, retention
time, the percentage of a single component (%).

Table 1. The results of the chromatogram by using moss biomonitors
in the territory Absheron Peninsula, Azerbaijan

Industrial Absorption Percent of
Ne - Pk Min. . Name of substance peak’s
enterprises region, % b
credibility
1 2 3 4 5 6 7
Benzo[1,2-b:4,5-b"]bisbenzofuran-
183 429,828 | 0,2939 6,12-dione, 2,3,8,9-tetramethoxy- 42
Naphthalene, 1-iodo-2,6-
1 Yasamal 202 | 462,424 | 0,0677 dimethoxy-5-nitro- ;
district 1 4a(2H)-Phenanthrenemethanol,
1,3,4,9,10,10a-hexahydro-6-
203| 464,572 10,1442 methoxy-1,1-dimethyl-7-(1- 45
methylethyl)-, (4aR-trans)-
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2 3 4 5 6 7
57 | 220,722 | 0,048 |Naphthalene, decahydro-, cis- 38

Yasamal 2,3a-
- 202 | 430,687 0,39 |Dimethylhexahydrobenzofuran-7a- 35

district 3 ol

233 | 548,451 | 14,705 |3-Methyl-1-phenyl-2-azafluorene 38
81 | 288,489 | 0,0408 |Retene 94
Sabail 180 | 426,981 | 0,038 [AAnthracene, 9,9°(1,2- 27

district 4 ethanediyl)bis[10-methyl-
10,11-Dihydro-7,12-bis-
205| 49,287 | 0,1005 [|dihydroxymethylbenz[a]anthracene- 43
trans-10,11-diol

85 | 274,527 | 0,0971 |Fluoranthene 76
Sabail 103 | 300,142 | 0,0202 |AAnthracene, - 14
district 5 dodecyltetradecahydro-
9,10-Anthracenedione, 1,8-
136345249 | 0,367 dihydroxy-3-methoxy-6-methyl- o7
Nasimi 1,2,3,4,5,6,7,8-
district 20 49 | 237,904 | 0,0643 Octahydrotriphenylene 43
114 | 457,804 | 01392 zé,ibc\jmlno-l-naphthalenesulfonlc 53
) N-Methylpiperidino[2,4-
Khirdalan 6. | 118 | 474,344 | 0,1695 |b,c]1,2,3 4-tetrahydro-3,4-diethyl- 35
6-methoxynaphthalene
121| 548,342 | 22,679 |3-Methyl-1-phenyl-4-azafluorene 35
7th 62 | 267011 | 0,2183 9,10[1_,2]-Benzenoanthracene, 43
. o 9,10-dihydro-
Microdistrict 9-Phenanthrenemethyl 3,4,5-
12. 158 | 455,873 | 0,1566 |. . yl 3,4, 35
trimethoxybenzoate
38 | 274,525 | 0,0727 |Pyrene 90
Sabunchu 83 | 377,682 | 0,2244 |Naphthalene, 1-(phenylmethyl)- 52
district 9. T . .
3,5,5'-Trihydroxy-3'-methoxy-2,2'-
92| 388,261 | 02465 binaphthalene-1,1',4,4'-tetrone 38
4a(2H)-Phenanthrenemethanol,
1,3,4,9,10,10a-hexahydro-6-
1851 464,678 | 0,2869 methoxy-1,1-dimethyl-7-(1- a4
methylethyl)-, (4aR-trans)-
Narimanov 10,11-Dihydro-7,12-bis-
district 7 190 | 493,193 | 0,0259 |dihydroxymethylbenz[a]anthracene- 64

trans-10,11-diol

4a(2H)-Phenanthrenemethanol,
1,3,4,9,10,10a-hexahydro-6-
methoxy-1,1-dimethyl-7-(1-
methylethyl)-, (4aR-trans)-

203 | 464,572 | 0,1442 45
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1 2 3 4 5 6 7
189 | 373336 | 0,5895 2-Methyloxycarbonyl-6- 11
Khatai methoxyanthracene
10| gistrict9. |203 | 387,083 | 0,4257 |Naphthalene, 1-(phenylmethyl)- 58
232 422,794 | 0,3225 |2,2'-Binaphthalene, 6,6'-dihexyl- 43
81 35.8 0.46  |Hexadecane,l lodine- 95
" Surakhani 88 37.1 0.1 Benzo[e]pyrene 38
district 18 | 102 | 39.1 2.69 |Octadecane, 1-iodo- 97
Benzofuran, 2,4,5,6,7,7a-
122 | 426 0.9 hexahydro-2,4,4,7a-tetramethyl-2- 25
(1-methylethenyl)-
Fatmai Benzofuran,3-(4-chlorophenyl)-2,6-
Ygistrict1s | 41| 42 | 047 imethyl- 37
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Fig. 2. Chromatogram of moss bags taken from the territory of Absheron peninsula

Polyaromatic hydrocarbons (PAHSs), which are prime pollutants emitted
from many anthropogenic activities, are usually transported over a long distance
through the air and precipitated as wet and dry depositions on soil, vegetation,
sea or inland waters [22]. Phenanthrene and naphthalene are two of the most
abundant PAHSs in the environment [23]. Disorders, such as hemolytic anemia,
lung cancer, oral squamous carcinoma, nausea, vomiting, diarrhea and blood in
the urine [24] could be caused by inhaling naphthalene-contained air at the
vicinity of heavy vehicle traffic, petrol stations and oil refineries [25].

Inhalation of phenanthrene in urbanized areas with high traffic
conditions and industrial zones with fossil fuel combustion [23] could cause
cancers in humans [26]. In this study, the results indicated that air from the
different parts of the city can be classified as polluted with pyrene, naphthalene
and other PAH’s. The diagnostic ratios of the results showed that PAH’s in the
air samples were mainly from fuel combustion.
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Conclusion

Polycyclic aromatic hydrocarbon (PAH) are ubiquitous environmental
contaminants. PAHs are released to the environment through natural and
synthetic sources with emissions largely to the atmosphere. The moss bag
technique with S. girgensohnii turned out to be cost-effective and reliable tool in
air pollution studies. The applied moss bag biomonitoring demonstrated that S.
girgensohnii proved to be very efficient in reflecting a territory variability of
emerging air pollutants, especially PAH’s. The results of this study could be a
step forward to the moss bag application for airborne PAH’s monitoring of
seasonal and territorial variation.
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AZORBAYCANDA NAR MONONOSININ (APHIS PUNICAE PASSERINI,
1863 (HEMIPTERA, APHIDIDAE)) BOZI ENTOMOFAQLARI

Agar sozlor: nar agaci, nar monanasi, entomofaq, ywtici, parazit, parabiizan,
minici

Tadgigat isi 2017-2020-ci illorde Azorbaycanin Sirvan, Mugan vo Abseron
bolgasinin nar baglarinda aparilmigdir. Demak olar ki, biitiin todgigat arazilorinds biton nar
bitkisi (Punica granatum L) {izorindo nar manonasi-Aphis punicae ilo yoluxma geydo
almmugdir. A. punicae nar bitkisinin cavan zog, yarpaq vo meyvalorino daha ¢ox ziyan
vuran név oldugu iglin onun biologiyasi todqiq edilmis, homg¢inin kompleks tobii
diismonlori do arasdirilmusdir. ik dofs torofimizden nar menonasindo Aphidius colemani
Vier. (Hymenoptera, Braconidae, Aphidiinae) brakonidinin parazitlik etmosi geyd
olunmusdur. Homginin yirtict afidofaq koksinellidin-Scymnus abietis Paykull, 1798
(Coleoptera, Coccinellidae) biologiyasi Oyronilmisdir. Tadqiq olunmus orazilordo nar
mononasinin yayilma xaritasi Arg GIS (Cografi Informasiya Sistemi) programu vasitasilo
cografi mokan analizindon istifads etmoklo rogomsal informasiya bazasinda hazirlanmigdir.
Homginin nar mananasinin JCM -6000 elektron mikroskopu ilo sokli ¢okilmisdir.

I'.A.Ucmaiivinosa

HEKOTOPBIE SJHTOMO®ATY TPAHATOBOM TJIH (APH IS PUNICAE
PASSERINI, 1863 (HEMIPTERA: APHIDIDAE)) B ASEPBAU/I’)KAHE

Knrouesnvie cnosa: zpanamogoe Oepeso, epanamosas mis, SHMomMoghazs, XUuHUK,
napaszum, 60#Cos KOpOBKA, HAe30HUK

HUccnenosanune nposoaunock B 2017-2020 romax B rpaHaToBbIx cagax [lupsaHckoro,
Myranbckoro u AOmepoHcKoro paiioHoB AsepOaiipkaHa. 3apakeHue TPaHaTOBOW TIeH
Aphis punicae L. 3apeructpupoBano Ha rpanare Punica granatum L, pacryiiem
MOBCEMECTHO B HCCIIEyeMbIX paiioHax. beuia n3ydena Guonorus A. punicae B KOMILIEKCE ¢
ero eCTeCTBEHHBIMH Bparami. | paHaToBas TJisi B OCHOBHOM TOBPEXKIAET MOJIO/IbIC TIOOETH,
JIMCTBSl ¥ TUIOABI TpaHata. BriepBble HaMH OBUIO OTMEYCHO Mapa3HTUPOBaHUE OPaKOHHJIBI
Aphidius colemani Vier. (Hymenoptera, Braconidae, Aphidiinae) Ha rpanatoBoil Tie.
N3yueHa Takxke OHOJOTHS XHUIHOTO adumodara KOKIMHeHael Scymnus abietis Paykull,
1798 (Coleoptera, Coccinellidae). Kapra pacrnpocTpaHeHnsi TpaHaTOBOM TiM Ha
0OCJICIOBaHHBIX TEPPUTOPUSAX ObUIa TOATOTOBIEHa B LM(ppOBOW 0ase TaHHBIX C
UCITIOJIb30BaHHEM Teorpauyueckoro IMpOCTPAHCTBEHHOrO aHallkM3a C  HCIOIb30BAHHEM
nporpammbl Arg GIS (Geographic Information System). A Taxxe otorpaduy rpaHaTOBOM
TJIM OBUIH CIIENIAHBI Ha 3J1eKTpoHHOM MHKpockone JCM-6000.

176


https://en.wikipedia.org/wiki/Coleoptera

AZORBAYCANDA NAR MONONOSININ (APHIS PUNICAE PASSERINI, 1863...

G.A.Ismayilova

SOME ENTOMOPHAGES OF POMEGRANATE APHID APHIS PUNICAE
PASSERINI, 1863 (HEMIPTERA: APHIDIDAE)) IN AZERBAIJAN

Keywords: pomegranate tree, pomegranate aphid, entomophage, predator,
parasite, ladybug, wasp
The study was carried out in 2017-2020 in the pomegranate gardens of the Shirvan,
Mugan and Absheron regions of Azerbaijan. Infection pomegranate (Punica granatum L)
with aphids (Aphis punicae) was recorded in almost all studied areas. Since A. punicae
more damages young shoots, leaves, and pomegranate fruits, its biology, as well as a
complex of its natural enemies have been studied. For the first time, we have established
that the parasite Aphidius colemani Vier. (Hymenoptera, Braconidae, Aphidiinae)
parasitizes the pomegranate aphid. The biology of the carnivorous aphidophage Scymnus
abietis Paykull, 1798 (Coleoptera, Coccinellidae) was also studied. A map of the
distribution of pomegranate aphids in the surveyed territories was prepared in a digital
database using geographic spatial analysis with the help of the Arg GIS (Geographic
Information System) program. The pomegranate aphid was photographed using a JCM-
6000 electron microscope.

Giris

Nar bitkisi Punica granatum, Punicaceae fosilosine aid olub, yarpaqlar
tokiilon subtropik meyva koludur. Azarbaycan orazisinds nar bitkisi halo kecmis
zamanlardan becoarilir vo ohali torofindon genis istifado edilir. Hal-hazirda
beynalxalq alomds nara olan tolobatin artmast ilo slagadar olaraq respublikamizda
yeni nar plantasiyalari, nargiliq tosorriifatlart yaradilir. Azorbaycanda hom nar
istehsali, hom do ixraci ilbail artir. Bildiyimiz kimi, Azarbaycan nar sortlarinin
miqdarina gora do diinyada ilk yerlordon birini tutur. Nar bitkisi do mego vo meyvo
agaclar1 kimi bir ¢ox kond tasarriifati zorarvericilari ilo yoluxurlar. Bu zararvericilor
nar bitkisinin govdo, kok, zog, yarpaq vo meyvalorino ciddi ziyan vururlar. Nar
bitkisinin sonaye va arzaq mohsulu kimi shomiyyatini nozars alaraq bu agaclarin
inkisafina vo coxalmasina tosir edon zororvericilorin nv torkibinin askar edilmasi,
zororvericilorin - yayilmasi, bioekoloji xiisusiyyatlorini vo onlart mohv edoan
entomofaglarin (parazit vo yirticilarin) nov torkibinin dyranilmesinin mithiim elmi
ohamiyyati vardir. Bildiyimiz kimi, zororvericilor nar meyvasinin komiyyast vo
keyfiyyatino tosir ederok onun ixrac potensialimi xeyli asag salir. Umumiyyatlo,
nar bitkisi zararvericilorinin 6yranilmasi ilo baglh diinya adabiyyatinda ¢ox az sayda
molumat vardir [1]. Respublikamizda iso Nocofova U.B. Azaorbaycanin nar
plantasiyalarinda 2 sinif, 8 dastoya va 25 fasiloya monsub 40 nov zararverici geyd
etmigdir [9]. Onlardan nar meyvoyeyani Vo nar moananasi ciddi zararverici kimi
geyd olunmusdur. Allahverdiyev $.Q. Mil-Qarabag zonasinda nar bitkisinin
zorarvericilorinin  név  torkibini gdstormis, nar odlucasinin yayilmasimi va
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zorarvericiliyini  Oyronmis, onun tobii diismonlorini Vo zararvericilorin  say
tonzimindos onlarm rolunu aragdirmisdir [4]. Kaskarova D.D. vo Jiqarevig Q.P.
Azorbaycanda nar bitkisinin zararvericilorini vo onlara qarsi miibariza todbirlorini
gOstarmislor [6].

Nar bitkisino zaorar vuran sorucu hogoratlar igorisinds mananslor miihiim yer
tutur. Azorbaycanda nar bitkisindo nar meyvoyeyonindon sonra genis yayilmig
ikinci zorarverici Aphis punicae - nar mononasidir [9]. Nar monaonasi Conubi
Avropa, Kicik Asiya, italiya, Iran, ©fqanistan, Koreya, Aftrika, Krim, Qafqaz, Orta
Asiya respublikalarinda genis yayilmisdir [13,14,15,17]. Respublikanin nar biton
biitiin rayonlarinda nar mononasina rast golinir.

Material vo metodlar

Tadgigat isi 2017-2020-ci illordo ham ¢6l, hom do laboratoriya soraitinds
aparilmigdir. Material Azorbaycanin Sirvan, Mugan va Abseron bolgasinin nar
baglarindan gotiiriilmiisdiir. Zararvericilorin név tarkibini miioyyan etmak igiin
yaz, yay Vo payizda (hor movsiimdo iki dofo olmagla) nar bitkisi tizarindan
hogoratlar toplanmigdir. Materialin toplanmasi (hasaratlarin yumurta, siirfs, imagqo
va pup marhalalori) timumi gobul olunmus entomoloji metodlarin kémayilo hayata
kegirilmisdir [5,10]. Bunun tigiin ¢atir, entomoloji tor, xirda hogoratlarin toplanmasi
tiglin eksqausterlordon istifads edilmisdir. Homginin hogoratlarin say1 geydes alinmig
Vo onlarmn davranigi tizorinds miisahidolor aparilmigdir. Toplanmis material
osasinda nar bitkisinin oSas zarorvericilori miioyyanlogdirilmisdir. Laboratoriya
islori AMEA Zoologiya institutunun “Tatbiqi Zoologiya Markazinds” aparilmis vo
toplanmig materialin  kolleksiya {i¢iin qaydaya uygun hazirlanmasi, tobistdo
yoluxmus monanalordon parazitoidlorin  ¢ixarilmasi, toplanmis materialin
toyinatinin vo statistik analizin aparilmasindan ibarst olmusdur. Tobiotdon
toplanmis  siirfa Vo tirtillar laboratoriyada imaqo oldo etmak tigiin baslonmisdir.
Oldo edilmis imaqolardan laboratoriyada yeni nasil alinmigdir. Toplanmig
hogoratlar Zoologiya institutunun omokdaslart Musayeva Z., Maharromova $.
torofindon  toyin edilmigdir. Nar mononssinin parazit vo yirtict kompleksi
oyronmok mogsadilo  nar baglarinda dioganal iizro on agac secilmis vo goz
soviyyasindo har agacin 4 yan vo i¢ torafindon 20-30 sm uzunlugunda zoglar
kasilmisdir. Tadqiqat miiddatinds torafimizdan zararverici va entomofaqlarin hoyat
foaliyyatini oks etdiron ¢oxlu sayda sokillor vo videomateriallar ¢okilmisdir.
Videomateriallarin miioyyan hissasi orta vo ali moktablords mévzunun tadrisi
zamant istifado olunmasi iigiin AMEA Zoologiya Institutunun Youtube sohifasindo
yerlosdirilmisdir: “Nar bitkisindo nar monanasi-Aphis punicae vo onun yirticist
parabiizon-Scymnus abietis” (link youtube.com/watch?v=mly6alu4uEo) vo “Nar
bitkisinds (Punica granatum) nar meyvayeyoni - Euzophera punicaella  Moore,
1848 (link https://Amww.youtube.com/watch?v=yHtyO830J94). Mogalads verilmis
sokillor orijinald, tarafimizdon Canon IXUS 240 HS fotoaparatindan vo Olympus

178


https://www.youtube.com/watch?v=yHtyO83oJ94

AZORBAYCANDA NAR MONONOSININ (APHIS PUNICAE PASSERINI, 1863...

SZ61 binokulyar mikroskopundan istifads edilorok ¢okilmisdir. Homginin, tadqiq
olunmus oarazilorde nar mananasinin yayilma xaritesi hazirlanmigdir. Xorito baza
prinsiplari asasinda ArgGis proqraminda hazirlanmisdir. Tadqiqat aparilan srazide
niimuns vo miisahido meydancalar secilmis vo xoritodo ndqtolor iisulu ilo
koordinatlagdirtlmigdir (sokil 1).

Sakil 1. Tadgiq olunmus arazilarda A. punicae-nar mananasinin yayilma xaritasi

Naticalar va onlarin miizakirasi

Nar mananasi-A. punicae monofaq zararvericidir (sokil 2b), yetkin fardlori
agig-yasil rongda olub,oval sokillidir. Bodonin uzunlugu 1,10-1,60 mm, eni
0,50-0,60 mm-a catir. Bigcigr 0,59-0,70 mm, borucugun uzunu 0,10-0,18 mm,
quyrugcugun uzunlugu 0,08-0,16 mm, xortumcuq Il 0,10-0,16 mm, IV
0,10-014 mm-dir [3]. Ranglori doyisik olub, agimtil, sarimtil, sar1, sarimtil yasil,
yasil olurlar. Miisahidolorimizo osason deyo bilorik ki, tozo agilmis nar
yarpaqglarinmn rongi qurmizimtil oldugu {iglin nar monanasinin ilk nasli qurmizimtil
rongo calir, sonra todricon yasillagir (sokil 2a,b). Mayalanmis yumurtalari narin
budaqglart tizorinde qislayir.  Aprelin  sonu, maym owvellorinds  qiglamig
yumurtalardan siirfalor ¢ixaraq nar kollarmin vegetativ vo generativ orqanlarinda,
xiisusile toze acilmis yarpaq ve zoglarinda yayilaraq boyiik kaloniyalar yaradirlar.
Yarpaq, tumurcug, cicok, cavan nar meyvalorinin sirasini soraraq yarpaqlarin
burulmasina, tokiilmasina, zoglarm ayilmasine sabab olur. Monanalorin ifraz etdiyi
sirado kif goboloklori inkisaf edoarok, meyvani cirklondirir, agacda fizioloji
proseslorin zaiflomasine sabob olaraq inkisafini zoifladir. Yaz populyasiyasi payiz
populyaysiyasina nisbaton daha goxsaylidir. Manonalarin hoddon artiq goxalmasi
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mohsulun komiyyat vo keyfiyyatinin xeyli asagi diismosino sobab olur.
U.B.Nacafovanin molumatina gors, Azarbaycanda nar kollarimin nar mononasi ilo
zodalonmasi 94,6 %-a godar, moahsul itkisi iss ayri-ayr illords 36,1-46,6 % olur
[9]. Todqigat illorinds, bizim miisahidalorimizo gora, nar monenasinin intensiv
inkigafi aprelin axirlarinda baglanmis, maksimal hodd mayin 3-cii ongiinliiyiino Vo
iyun ayina tosadiif etmisdir. Bu da nar bitkisinin cicokloma dovriine tesadiif edir.
Iyun aymin sonu vo iyulun ovvelinden baslayaraq, yoni cicoklomo dévriiniin
sonunda mananalarin say1 xeyli azalir. Bu, birtorofdon havalarin koskin istilogmosi
va digar torofdon iso parazit vo yirticilarin foaliyyoti noticasindo bas verir. Payizda,
sentyabr-oktyabr aylarinda monanolorin say1 yenidon ¢oxalir. Sentyabrin sonu vo
oktyabrin avvallerinds ikicinsli nasil-qanadh disi va erkok fordlor yaranir. ikicinsli
nasildo erkoklorls disilor ciitlogsdikdon sonra oktyabrin sonu noyabrin ovvalindo
yumurta goyulur vo mayalanmis yumurtalart nar bitkisinin budaglart tizerindo
quslayir. Tadgigatin naticesine 9sasan, nar monanasi vegetasiya dovrii orzindo 13
nasil verir. Odobiyyat molumatina osason onun ayri-ayri fazalarinin inkisafina
temperatur vo havanin nisbi riituboti boyiik tosir edir [12]. Temperatur yiiksok,
riitubot azaldiqca inkisafi daha siiratlo gedir. Hoddon artiq quru vo isti hava
mononays Oldiiriicii tosir edir. Miioyyon edilmisdir ki, A. punicae manonasinin
inkisafi li¢lin tolob olunan optimal temperatur 20-26°C-dir. Bir generasiyanin
inkisafina 9-12 giin vaxt sorf olunur. Mananalorin inkisafi optimal soraitdo siirfoden
imaqoya godor 5-7 giino basa catir.

e/
I PC-std, 10KV 6/8/2018 005319

$akil 2. Nar mananasi A.punicae a) Nar meyvasi iizarinda manana kaloniyas: va onlarin
ifraz etdiyi sira ila qidalanan qarisqalar; b) nar mananasinin JCM -6000 elektron
mikroskopu ilo ¢akilmis sokli
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Aparilan miigahidalor naticasinde molum olmusdur ki, nar baglarinda nar
Mononasinin sayinin azalmasinda parazit vo yirticilar istirak edirlor. Nar kollar
iizorinda bizim torofimizdon yirticilardan osason miixtalif parabiizon novleri:
Coccinella septempunctata, C. undecimpunctata, Stethorus punctillum, Adalia
bipunctata, Hippodamia variegata, Scymnus abietis, S. subvillosus, S. frontalis,
Oenopia lyncea, O.conglobata, Exochomus quadripustulatus, E. nigromaculatus,
Stethorus punctillum, Harmonia quadripunctata, Nephus redtenbacheci,
N.bipunctatus, N.quadrimaculatus, Bulaea lichatschovi.vo s. toplanmisdir.
Qeydo alinan yirticilardan monanalorin  saymin azalmasinda on Samarali
parabiizon novii Coccinella septempunctata olmusdur. ©dabiyyat mslumatina
goro C. septempunctata laboratoriya soraitindo giin orzindo 214-270 monono
mohv edir [11]. Bu parabiizani laboratoriya soraitinds artiraraq vao nar monanasine
qars1 biometod {isulu kimi totbiq etmok olar. Miisahidolorimiz gostormisdir ki,
parabiizon vo parazitlorin qeyd olundugu agaclarda monanalorin populyasiyast
nisbaton azsayli olmusdur. Qeyd etdiyimiz orazilordo nar mononasinin sayini
tonzimloyan ndvlorden biri do Scymnus abietis Paykull,1798 (Coccinellidae)
parabiizoni olmusdur [12]. Bizim tadgigat naticalorina gora S. abietis parabiizoni
Azorbaycan faunasi {i¢iin ilk dofs qeyd olunur. Bu cinsin niimayandslari osason
afidofaq koksinellid olub, ot bitkilorinin mononalori ilo qidalanirlar. S. abietis
parabiizoninin hom imaqo, hom do biitlin yas marhalslorindo olan siirfolori
monana ilo aktiv qidalanirlar.

S. abietis imaqosu agiq gohvayi rangli, oval sokilli olub, badonin uzunlugu
3 mm-a godordir (sokil 3i). Sirfalarinin bel hissasinds mum ifraz edan ¢oxsayli
vazilor var vo tizori ag rongli pambiga oxsar mum cixintilarla Ortiliidir.
Monanaloarin sirin ifrazi ilo qidalandigina géro monons kaloniyasinda ¢oxlu sayda
garisqalar olur va bu ¢ixintilar onlart garisqalarin hiicumundan qoruyur (sakil 3c).
Bu sababdon, garigsqalarin oldugu moanons kaloniyasinda S. abietis parabiizaninin
stirfolori digar parabiizon siifralorina nisbaton tstiinliik togkil etmislor. S. abietis
parabiizoninin siirfolori aktiv gidalanirlar, hotta gabiqdoyisma prosesi tam basa
catmayan, yoni holo qabigdan tam cixmayan siirfolorin garsisindan kegon
monanalori tutaraq qidalanmasini miisahido etmisik (sokil 3b). S. abietis
parabiizoninin davraniglarini  izlodikde molum olmusdur Ki, biitin yas
moarhalalarinds olan siirfolor mononanin 1-ci va ya 2-Ci ciit otraflarindan, bazon
iso biggigindan tutaraq gomirir vo onun mdohtoviyyatini tamam sorub
qurtardigdan sonra at kimi saho qalxaraq tomamilo yastilasmis i¢i bos monono
gabigmi yuxartya dogru atirlar (sokil 3d). Imagolar iso moananoni tam yeyirlor. S.
abietis-in siirfolorine kannibalizm xasdir vo qgida ¢atigmazligi olduqda kigik yasl
siirfalori tutaraq méhtaviyyatini sorurlar (sokil 3e). i1k dofa bizim torofimizdan S.
abietis parabiizoninin fenologiyasi dyranilmis va cadval 1-ds verilmisdir. Onlarin
inkisafi digor parabiizon névlorinds oldugu kimi, yumurta, siirfa, pupdnii, pup vo
imaqo morholosindon ibaratdir. Siirfalor tic dofo qabiq doyisorok 4 yas morhoalosi
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kegirir. Apardigimiz miisahidoloro géro, Abseronda ilda iki nosil verir. imaqolar
ciitlogdikdon bir hafto sonra disi fordlor bir ay boyunca fasilalorlo bir neco dofo
yumurta qoyduglarina gors har iki generasiyada nasillarin qarigmasi bas verir vo
eyni anda miixtolif yas morholosindo olan siirfolori, pup vo imaqolar1 gérmok
olur. I generasiyanin inkisafi havanin temperaturu vo riitubstdon asili olaraq
toxminon 30-40 giin ¢okir. Yazda havanin temperaturundan asili olaraq aprel
aymdan baglayaraq nar agaci lizorindo qislamadan ¢ixmis imaqolart gérmok olur
vo bu nar agacimin yarpaqlamasi ilo eyni vaxta diistir. 2-3 hofto boyunca ciitlosmo
prosesi gedir vo ciitlosmadan bir hafto sonra adoton 30-dok yumurta qoyurlar.
Yumurtanin 8-10 giinliilk embrional inkisafindan sonra sarimtil rongli siirfalor
¢IX1r vo nar moanoanasi ilo gidalandigca ronglori tadricon yasillagir. Monons ilo
gidalanan zaman siirfs yasil rongli sirs ifraz edir. Mayin avvalinds manonslorin
kiitlovi inkisafi baslayanda S. abietis-in siirfalori do kiitlovi goriinmaya
basglayirlar. Yumurtadan cixan sarimtil yasil rongli I yas morhslasinds olan
stirfalorin uzunlugu 1 mm olub, lizorindo mum cixintilart olmur. Toxminon 3-4
giinliik inkisafdan sonra qabiglarini doyisorak II yas morholasins kegir vo ag mum
cixintilar yaranmaga baslayir. Qabiqdoyismodan avval siirfalor harokatsiz olur vo
bir giin orzindo gqabigin1 doyisir. Adoton 7-8 giindon bir qabiq doyisirlor. Els I yas
moarhoalosindon baslayaraq siirfolor kigik 6l¢iilii nar mononalori ilo gidalanirlar. Il
yas marhoalosinds olan siirfo sarimtil yasil rangli olub, uzunlugu 2 mm-o catir. III
yas morhoalasinds olan siirfonin uzunlugu 4 mm, IV yasda iso 5 mm-o ¢atir. III vo
IV yas morholosindo daha aktiv olub, bdyiik Ol¢iilii menanslorls qgidalanirlar. IV
yas morhalasina keg¢dikdon toxminan 6-8 giin sonra siirfalor siikut halina kegir,
badanin arxa hissasi ilo substrata yapisir Vo puponii marhals baslayir (sokil 3f). 2-
3 gilindon sonra puplasma bas verir. Siirfo adoton nisboton miihafizo olunan
yerlards puplasir vo puplasmadan onco mum ¢ixintilar tokiiliir (sokil 3g). Pupun
tizori tiikciiklorlo ortiiliidiir. Puponii morhalodos siirfanin bel hissesindo qabigi 6n
torofdon partlayir, yaranan pup bu gabigin igarisindo galir Pupun rongi sarimtil-
narinci, uzunlugu 3 mm olur. 5-10 glindon sonra pup tiindlogorok qohvoyi-gara
rong alir, n hissodon partlayaraq imaqo ¢ixir (sokil 3 h,i). Imaqo 3-4 ay yasayur.
Siirfonin yas morholasindon asili olaraq S. abietis-in mohv etdiklori mananalarin
say1 doyisilir. Bir skumnus siirfosi monononi 7 dogiqodon 1 saata qodor miiddstdo
sorur. Iyun aymm sonu vo iyulda bir torofdon havalarm koskin istilosmosi vo
diger torafdon parazit vo yirticilari foaliyysti naticasinds manonalarin say1 xeyli
azalir. Avqust vo sentyabrin birinci dekadasina qodor S. abietis-in imaqolari
diapauzaya gedir. Payizda mononslorin sayinin artmast ilo eyni vaxtda S. abietis-
in imaqolarina rast golsok do, siirfolori gormok olmur. Oktyabrin sonu vo
noyabrin oavvallorindon imagolar nar agacinin govdosindoki ¢atlarda, kokotrafi
torpaq catlarinda gizlonarok qislamaya gedirlar.
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Sakil 3. S. abietis parabiizoni a) nar qongasi tizarinda nar mananasi va S.abietis siirfasi,
b) S.abietis qabiqdayismasi, ¢) nar bitkisinin zogu tizarinds S.abietis, monons Vs qarigqalar,
d) S.abietis manana ilo gidalanarkan, e) kannibalizm hadisasi, f) pup6ni, g-h) pup, i) imago
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Cadval 1
Abseronda Scymnus abietis Paykull,1798 (Coleoptera, Coccinellidae)
parabiizoninin fenologiyasi

AYLAR

N | Sentyabr

N | Yanvar
w
H

n | Fevral

~ | Avgust
n| Oktyabr
n> | Noyabr
n | Dekabr

N | Mart

Bildiyimiz kimi, mononalarin say tonziminds entomofaq parazitlor do miihiim
rol oynayirlar. Umumiyyatlo, nar menenasi kaloniyasma diqqgotlo baxdigda sar kimi
sismis monanoalori gormok olur. Bunlar parazitlo yoluxmus nar mononaloridir.
Todgiqatlar zamam nar mononasindon Braconidae fasilosine aid  Aphidius
colemani (Viereck, 1912) parazit minicisi ayrilmigdir (sokil 4a). Qeyd etmok
lazimdir ki, A.colemani-nin nar manonasinds parazitlik etmasi Azorbaycanda ilk dofa
geyd olunur. A.colemani-nin votoni Hindistan hesab olunur. Avropa, Rusiyanin
conubunda, Orta Asiya, Araliq donizi Olkolorinds, Yaponiya, Afrika, Simali vo
Conubi Amerika, Okeaniyada yayillmigdir [7,8]. 1991-ci ildon kommersiya
mogsadilo bir neco Avropa vo Simali Amerika 6lkolorindo artirilir vo bir sira
olkolordo-Almaniya, Fransa, italiya, Braziliya, Sloveniya, Cexiya vo Yaponiyada
istixanalarda mononalors qars1 genis istifado olunur [7,8]. Oliqofaq oldugu iiciin 40-
dan ¢ox monano noviindo parazitlik etdiyi malumdur [7,8]. Aprelin sonu va may
aymda nar manonasinin koloniyasinda artiq A.colemani fardloring rast golmak olur.
A.colemani inkisafi menons daxilinds inkisaf edon preimaqinal fazadan (yumurta,
stirfa, pup) va sarbast yagsayan imaqo marholosindon ibaratdir. Badoninin uzunlugu
2 mm-o godor olub, otraflari gohvayi ronglidir, sapsokilli uzun bigciglart 15-16
bugumludur, basi kondslon olub, garincigr sanki zolaghdir [7,8]. Qarincigi uzunsov
olub, disilordo sivri, erkoklords dairavidir. Disi A.colemani-nin ¢ox uzun
yumurtaqoyani vardir. Yaxsi axtarig qabiliyyotino malik olub, zorarvericini 30 m
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Sakil 4. A.colemani paraziti a) A.colemani imagosu, b) A.colemani ilo yoluxmus
nar monanasi, ¢, d) A.colemani ils yoluxmus nar mananasi kaloniyasi
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mosafodon tapa bilir. A.colemani biitiin manonalori yas dovriindon asili olmayaraq
yoluxdurur. Nar mononasi ilo kontaktda olan kimi dorhal bodonini asagiya dogru
gatlayaraq yumurtaqoyam vasitasilo onun badonini dslorak yumurtasini daxiline
goyur. A.colemani-nin yumurta vo siirfo morhololorinin hamisi nar monanasinin
daxilinds inkisaf edir vo puplasana qodor sahibini Oldiirmiir. Siirfs puplasanda
monananin badani tamam sartlagir. Odobiyyat molumatina asasan, har bir disi afidius
100-a gadar manonays yumurta goyur, 200-300-0 gadar mananays ise hiicum edo
bilir.

Yumurtalarinin ¢oxunu ilk 4 glindo qoyaraq mensnsnin populyasiyasini
xeyli azaldir [7,8]. Hor bir manananin daxilinds bir parazit inkisaf edir. Daxilindo
parazitin yumurtasi olan manans ilk 3 giin aksina daha ¢ox gidalanaraq, daha ¢ox
siro ifraz edir. 2-3 giindon sonra yumurtadan ¢ixan siirfo nar monanasinin daxili
mohtaviyyati ilo gidalanaraq puplasirlar. Siirfs inkisaf etdikca mononanin badani
sisarok barkiyir, qizili-gohvayi, aciq gohvayi rangli sar soklini alaraq mumiyalasir.
Yumurta qoyuldugdan 7 giin sonra, parazitin siirfasi puplagdiqgda monons yarpaga
yapisir. 2 hofto sonra pupdan ¢ixan A.colemani -nin yetkin fardlori monananin iist
hissasinds dairovi delik agaraq xarico ¢ixir (sokil 4 ¢,d). Bos mumiyalar yarpagin
Va ya meyvanin sathinds yapismis galir. Yetkin parazitin 6lgiilori vo qoya bilacayi
yumurtalarinin say1 inkisaf etdiyi mononenin 6lgiilorindon asilidir. A.colemani -
nin hayat dovriyyasi 10-14 giin ¢okir. Yumurtadan yetkin farde qader inkisafi 25 °
C temperaturda toxminon 10 giin, 16-22° C-do iso 14 giin davam edir. 28-32 °C-do
onlarin aktivliyi kaskin agag diisiir. Odabiyyat molumatina asason, A.colemani-nin
inkisafi iigiin 25° C temperatur vo havanin nisbi riituboti 75% optimal sayilir
[7,8,19,20]. 30°C temperaturda bu parazitin effektivliyi azalir, 38°C-do iso parazit
monanoalara yumurta qoymur. Disilorin erkoklorlo cinsi nisboti 1:1-don, 2:1-5 godor
doyisilo bilir. Mayalanmamig yumurtalardan erkok parazitlor ¢ixirlar. Yetkin
A.colemani nektarla gidalanir vo 2-3 hofto yasayir. A.colemani minicisinin bir sira
tstlinlikklorini (polifaghgi, axtarig davranmigmnin yiiksok olmasi, bir disi forddo
yumurta saymin ¢oxlugu, mumiyalarin asanligla se¢ilmasi) nazors alarag ondan
bioloji miibarizodo istifado etmok maslohotdir. G.©. Mustafayeva A.colemani
parazitinin laboratoriya soraitindo bugda ciicartilori tizerindo artirilan  Schizaphis
graminum monanasinds coxaldilmasi tisulunu igloyib hazirlamisdir [2]. Parazitin
coxaldilmas ticiin optimal temperatur 23-25° C-dir. Asag temperaturda (5-10° C)
mumiyalardan parazitlor ugmadigma gors, onlardan sonra bioloji miibarizado
istifado etmok miimkiindiir [7,8].

Tadqiq olunmus arazilords nar monanasinin -A. punicae yayilma xaritasinin
Arg GIS (Cografi Informasiya Sistemi) programi vasitasilo ragomsal informasiya
bazasinda hazirlanmasinda istirak edon AMEA Cografiya Institutunun kigik elmi
iscisi Rauf Hiiseynova, homginin JCM-6000 elektron mikroskopunda nar
Mmonanosinin soklinin ¢akilmasinds istirak edon Zoologiya Institutunun elmi isgisi
Elyana Tahirovaya 6z minnatdarligimi bildirirom.
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AZORBAYCANIN DOMYO §aRAiTiNDa BECORILON MUXTOLIF
QARGIDALI SORT NUMUNOLORININ AQROBIOLOJI
XUSUSIYYOTLORI VO SELEKSiYADA ROLU

Acar sozlar: gargidali, sort va hibridlar, aqrobioloji xiisusiyyatlor, dag-mesa
torpaqlari, struktur gostaricilor, mahsuldarhq

Zagatala rayonunun dag-meso torpaglarinda rayonlasmus qargidali sort
niimunslorinin aqrobioloji xiisusiyystlorine gida maddslorinin tesiredici normalari
miioyyanlosdirilmisdir. Har bir struktur gostoricilorin mohsuldarligin formalagmasinda
va seleksiya tadqigatlarinda baslangic material kimi rolu nozardon kegirilmisdir.

E.M.I'ypoanoe, C.A./lyneamanues, ®@.111. Acnanosa

ATPOBUOJIOTHYECKHUE XAPAKTEPUCTHUKHA U POJIb BLIFOPA
PA3JIMYHBIX COPTOB KYKYPY3HbI B YCJIOBUSAX BHIPAIIIUBAHUSI
A3EPBAMKAHA

Knwouesvie cnosa: «kykypysa, copma u 2ubpuovl, acpobuonrocuieckasn
Xapaxmepucmuka, 20pHo-1ecHble noY8bl, CIMPYKMYpHble NOKA3AMENU, YPOHCAUHOCHIb

OmnpesieseHO BIMSHUE HOPM OWOTEHHBIX SJIEMEHTOB Ha arpoOHOJIOTHYECKHE
0COOEHHOCTH pallOHMPOBAaHHBIX COPTOB KYKypy3bl B TOpPHO-JIECHBIX IIOYBax
3aratanbckoro paiioHa. PaccMoTpeHa posib KaxIIOro CTPYKTYPHOI'O TOKa3aTelssi Kak
HCXOJIHOTO MaTepraa B HCCIEAOBAHUSIX (POPMUPOBAHMS MPOIYKTUBHOCTH U O0TOOpA.

E.M.Gurbanov, S.A.Dunyamaliyev, F.Sh.Aslanova

AGROBIOLOGICAL CHARACTERISTICS AND THE ROLE OF
SELECTION OF DIFFERENT CORN VARIETIES IN AZERBAIJANI
BREEDING CONDITIONS

Keywords: corn, varieties and hybrids, agrobiological characteristics,
mountain-forest soils, structural indicators, productivity

Influencing norms of nutrients on agrobiological features of regionalized corn
variety samples in mountain-forest soils of Zagatala region were determined. The role
of each structural indicator as a starting material in productivity formation and
selection research has been considered.
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Giris

Qargidali diinya okingiliyinin osas donli bitkilorindon biri kimi ¢ox saxoli
istifadoyo malik miihiim orzaq vo yem bitkisidir. Bu bitkinin qisa vegetasiya
miiddotino malik olmasi, bir ildo 2-3 dofo mohsul vermosi vo yiiksok
mohsuldarligina goro digor kond tesorriifatt bitkilorinden faorqlonir. Diinyada
ohalinin orzaq tohliikosizliyinin tomin olunmasinda, qusgulugun vo heyvandarligin
yem bazasinin giiclondirilmasinds bdyiik imkanlara malik bir bitki kimi diinyanin
miixtalif bolgalorinds becarilir [1, 2].

Qargidali bitkisinin meahsuldarliq va keyfiyyat gostaricilorinin yiiksoldilmasi,
istehsalinin somaraliliyinin artirtlmasi kimi vacib masalalorin hall edilmasi olduqca
aktual vo shamiyyatlidir [3, 4]. Bu magsadlo yeni adaptiv xiisusiyyatlors malik
sortlarin yaradilmasinda genotip amillorlo xarici miihit amillorinin qarsiligh
tosirindon zongin miixtalifliyo malik formalarin alinmasinda miisbat naticalor aldo
edilmisdir.

Miixtalif torpaq iglim soraitindo ekologiyanin haddindon artiq ¢irklonmasi,
bas veron global iglim doyiskenliyi qargidali bitkisinin miitoraqqi becorilma
texnologiyasinin yenidon islonmasing, tezyetison hibridlorin yaradilmasi {igiin
aqrobioloyi olamatlorin diizglin qiymatlondirilmasi oldugca shamiyystlidir. Bu
mogsadlo Olkomizin qargidali bitkisino olan daxili tolobatini 6domok {iglin
tezyetison, yiiksok keyfiyyotli mohsuldar, qisa vegetasiya miiddotino malik
gargidal sort vo hibridlarinin alinmasi istiqgamatinde aqrobioloji proseslorin diizglin
tonzim edilmosi istiqgamotindo todqiqat islori aparilmigdir.

Qargidali bitkisinin ayri-ayri organlarinin formalagmasinda vo mohsuldarligin
artirllmasinda abiotik amillorlo yanasi, biotik amillor boyiik tosir giiciine malikdir.
Beloki, torpagin tizvi torkibinin, qidalanma soraitinin, aparilan texnoloji
omoliyatlarin keyfiyystindon asili olaraq bitkinin struktur gostoricilorinde koskin
doyisikliklorin bag vermasi miisahido edilmisdir.

Material vo metodlar

Apardigimiz  todqiqat islorindo bdlgonin torpag-iqlim soraitindon asili
olarag,metereoloji gostaricilor nazors alinaraq torpagin aqrokimyavi gostoricilori
tohlil edilmis bitkinin aqrobioloji olamatlorinin tonzim edilmaesi {iglin giibro
normalart miiayyan edilmigdir. Soki-Zaqatala bolgasinin nomlikls tomin olunmus
domys soraitindo bitkilorin normal bdyiimo vo inkisafini tomin etmok {iglin
giibrosiz variantlarla, bdlgo iiclin qobul edilmis optimal giibro normasi totbiq
edilmisdir.

Respublikamizda Okingilik Elmi Todqiqat Institutunun seleksiyagt alimlori
torofindon Zaqatala bolga tocriiba stansiyasinda, potensial imkanlara malik yiiksok
don vo yagil kiitlo mohsulu veron qargidalinin Zaqatala 68, Qtirur, Emil, Foxri,
Umid, Zaqatala 420 sort niimunalarinden istifado edilmisdir.

Sahonin sum qatinda (0-25 sm) timumi humusun miqdan 2,39-2,51%,
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sumalt1 gatda (25-50 sm) 1,75-1,85%, asag1 qatlarda todricon azalaraq 50-75 vo
75-104 sm dorinlikdo miivafiq olaraq 0,88-1,18 vo 0,81-0,89% toskil edir.
Respublikanin oksor iqtisadi bolgslerinden forqli olaraq Zaqatalanin Parzivan
tacriiba sahasinin torpaq Ortiiyiiniin amolo golmosindo meso sahoasindon sel sulari
vasitosi ilo gotirilon torpaq vo ¢iiriintiilor osas amillor oldugu {igiin 75-104 sm
dorinlikda do humus 0,81-0,89% toskil edir. Umumi azot da qenastboxsdir. Sum
gatinda timumi azotun miqdar1 0,15-0,16% olur, asag1 qatlarda iso todricon azalir
(cadval 1). Sum gatinda iimumi fosforun miqdari 0,13% togkil edir.

Cadval 1
Zaqatala Bolgo Tocriibs Stansiyasinin dag-mesa gahvayi torpaqlarmin
asas agrokimyavi gostaricilari, 2019-2020-ci illar (Parzivan tacriiba sahasi)

Dorinlik| pH |Kalsium| Umumi Azot Fos fo r Kalium
sm-lo | (suda) |karbonat|humus %-
(CaCO0y) lo . . = - " :
%-lo Umumi asan Umumi | Miitohar- | Dayison (asan
%-lo hidroliz rik (P,Os) [manimsanilon)
olunan 1kq | kalium (K;0)
1kq torpaqda | 1 kq torpaqda
torpaqda mg-la mg-la
ma-la
0-25 | 6,9-7,1| 0,00- |239-2,51|0,15-0,16 | 35,3-44,5| 0,130-13 | 28,6-31,6 | 235-280
0,09
25-50 | 7,2-7,3 | 0,23- |1,71-1,85|0,08-0,10 | 19,6-23,4 | 0,08-0,10 | 11,5-13,6 | 115-166
0,35
50-75 | 7,475 | 0,29- |0,88-1,18|0,06-0,08 | 18,7-20,4 | 0,06-0,08 | 4,5-5,5 85-95
0,45
75-104| 74-75 | 0,33- |0,81-0,89|0,06-0,07 | 6,9-8,3 |0,06-0,07| 3,1-3,3 65-68
0,50

Kond tosarriifati bitkilorinin vegetasiya miiddstinds osas gida maddslori ilo
tomin olunmasi, homginin {izvi vo mineral giibrolorin  normalarinin
miiayyanlogdirilmasi, bitkinin potensial mohsuldarligindan, asas gida maddalarinin
asan moanimsanilon formalarmin (P,0s vo K;0) torpaqdaki ehtiyatindan vo bitki
torafindon onlarin monimsanilmo amsalindan asilidir. Biitiin bunlari nozoro alaraq
tocriibo qoyulmus. Porzivanin dag-meso Qohvayi torpaglarinda miixtolif
dorinliklordo miitohorrik  (asan meanimsanilon) fosforun vo doyison (asan
monimsanilon) kaliumun (K;O) migdart miisyyanlosdirildi. Analiz naticalorindon
molum oldu ki, sum qatinda miitoharrik fosforun (P,Os) miqdart 1 kq torpaqda
28,6-31,6 mqg/kq arasinda doyisir, sumalti gatda (25-50 sm) 11,5-13,6 mqg/kg-a
godor azalir. Asagi qatlarda iso todricon qanunauygun olaraq azalir (codval 1). Bu
onu gostarir ki, saho miitaharrik (asan monimsanilon) fosforla orta doracads tomin
olunub vs tacriibs apardigimiz sahonin sum qatinda 101-105 kg asan manimsanilon
fosfor var. Nazars alsaq ki, tocriiba apardigimiz bitkinin 1 sentner don mohsulunun
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omalo galmasine 0,9-1,1 kq fosfor sorf olunur vo bitkinin torpagdan fosforu
monimsamo amsali torpag-iglim soraitindon asili olaraq 55-70% toskil edir, onda
100 sentnerdon ¢ox don mohsulu veran gargidali bitkisino olava olaraq fosfor
glibrosi tolob olunur. ©lava 40 sentner don mohsulu tgiin tolob olunan fosfor
glibrosinin normast asagidaki kimi hesablanir. Qargidali bitkisinin giibradan
istifado omsali torpag-iglim soraitindon, torpagin fosforla tomin olunma
dorocasindon asili olaraq 28-42% arasinda doyisir. Biitiin qgatda olan asan
monimsanilon  fosforun ehtiyati hesablandigdan sonra giibro normasi
miioyyonlosdirilir.

Qargidali bitkisinin an ¢ox manimsadiyi gida mddslarindan birids kaliumdur.
Azotdan sonra kalium an ¢ox monimsanilon elementdir. Ogor 1 sentner don
mohsulu vo miivafiq miqdarda yeriistii quru biokiitls ilo 3,0-3,3 kq azot aparilarsa,
2,9-3,1 kq kalium aparilir. Ona géro do bitkinin kaliumla tomin olunmasi ¢ox
vacibdir. Tacriiba apardigimiz Porzivanda sum gqatinda asan manimsanilon
kaliumun miqdar sopin gabagi 1 kq torpaqda 235-280 mq olmusdur. Bu onu
gostorir Ki, saha kaliumla zaif tomin olunub (cadval 1). Diger torofdon azot va
fosfordan fargli olaraq torpagda asan manimsanilon formada olan kaliumun bitki
torafindon manimsanilmasi torpag-iglim soraitindon asili olaraq 8-11% arasinda
doyisir.

Vegetasiya miiddotindo torpagda asan monimsonilon fosfor (P,Os) vo
kaliumun (K;O) miqgdarin1 miioyyanlogdirmak {iglin bitkinin miixtalif inkisaf
fazalarinda miixtalif dorinliklordon torpaq niimunolori gotiiriilorok onda asan
monimsanilon fosfor va kaliumun migdari tayin olunub.

Naticalar va miizakira

Analiz naticalorindon goriindiiyii kimi bitkinin 10 yarpaq fazasinda torpagin
sum qatinda (0-25 sm) miitohorrik fosforun miqdart 1 kq torpagda 55,1 mq
olmusdur. Bu sopin qabag: torpaqda olandan 25,1 mq ve ya 83,67% c¢oxdur. Bunun
bir hissasi sopin qabagi verilon fosfor giibrosinin hesabina, bir hissosi iSo
temperaturun vo namliyin artmasi naticasinds CaHPO4-1n Ca(H,POy),-a ¢evrilmasi
naticasinds olmusdur. Bitkinin 10 yarpaq fazasindan siiptlirgos omolagolmo fazasina
kimi miitohorrik fosforun migdari (0-25 sm-do) 1 kg torpagda 19,3 mq vo ya
35,03% azalmigdir. Azalma osason bitkinin torpagdan fosforu monimsomasi
hesabina olmugdur. Azalma tam yetismo fazasina qodor davam etmigdir. On ¢ox
azalma tam yetismo fazasinda miisahido olunmusdur ki, bu vaxt sum gatinda 1 kq
torpaqda 26,9 mq miitoharrik fosfor olmusdur. Bu bitkinin 10 yarpaq vo
stiplirgoomologolms fazalarindan miivafiq olaraq 1 kq torpaqda 28,2 vo 19,8 mq va
ya 51,18 vo 42,40% az olmusdur. Bu tamamilo qanunauygundur, ¢linki
vegetasiyanin sonuna kimi bitki torpaqdan orta hesabla (sortlardan asili olaraq)
95-115 kq fosfor monimsamisdir, hom temperaturun, hom do namliyin azalmasi
hesabina torpaqda miitaharrik fosforun [Ca(H,PO4),] bir hissasinin nisbaton ¢atin
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monimsanilon formaya kegcmosidir (CaHPQO,). Bitkinin inkisaf fazasindan asilt
olaraq 25-50 sm darinlikdo miitsharrik fosforun miqdarinda asash forq miisahido
olunmamisdir (codval 1).

Qargidali bitkisinin gida maddslorindan an ¢ox monimsadiyi elementlardan
biri kaliumdur. Har bir sentner don va miivafiq miqdarda yeriistii biokiitlo mohsulu
ilo torpagdan 2,8-3,0 kq kalium aparilir. Manimsanilon asas gida maddolorindon
yalniz azot bundan tistiin olur (2,9-3,2 kg/sen). Digar torafdon son 30-35 il arzindo
torpaga kalium giibralorinin verilmasi (lizvi vo mineral giibro soklinds) kaskin
azalmigdir. Biitlin bunlar1 nazore alaraq qargidali bitkisinin inkisaf fazalarindan
asili olaraq torpaqda kaliumun dinamikasinin 6yranilmasi ¢ox vacibdir. Yuxarida
gostorildiyi kimi,saha kaliumla zaif tomin olunub, ¢iinki 1 kq torpaqda doyison
kaliumun miqdar1 300 mqg-dan azdir. Mineral giibro verdikdon sonra bitkinin 10
yarpaq fazasinda 1 kq torpaqda orta hesabla kaliumun miqdari 335 mq olmusdur,
yani saha doyigon kaliumla orta doracods tomin olunmusdur. Bitkinin tam yetismo
fazasinda isa 0-25 sm dorinlikds dayison kaliumun miqdar azalaraq 1 kq torpaqda
265 mq olmusdur. Bu gargidali bitkisinin 10 yarpaq fazasindan 70 mq/kq, siiplirgo
omalogalms fazasindan iso 44 mq/kq azdir, yoni tam yetismo fazasinda torpagin
sum qatinda olan doyison kaliumun miqdar1 10 yarpaq va siiplirge amalogalma
fazalari ilo miiqayisads miivafiq olaraq 20,89% va 14,24% azalmisdir (cadval 2).

Cadval 2
Miixtolif qargidah sortlarinin ayri-ayri orqanlarinda asas qida maddalorinin
(N, P,Os va K;O) manimsanilmasi, kq/h

No| Sortlarin adi | Yarpagla|Govdo ilo Qica Qicailo | Yeriistii Donlo Umumi
koynayi ilo | (donsiz) |biokiitla ilo yeriistii
(donsiz) biokiitly
ilo
Azot (N)
1 |Zagatala 68 26,55 43,42 9,50 11,57 91,04 177,10 268,14
2 [Emil 21,75 49,37 8,93 9,85 49,90 160,10 158,00
3 |Qiirur 22,65 56,51 10,63 10,67 107,46 169,82 277,28
Fosfor (P205)
1 |Zagatala 68 8,91 19,25 4,95 4,75 37,86 38,20 76,06
2 |[Emil 11,50 23,70 5,10 5,68 45,98 35,10 81,08
3 |Qiirur 13,25 27,67 6,27 5,66 52,85 36,15 89,00
Kalium (K,O)
1 |Zagatala 68 33,25 107,80 19,90 12,95 183,39 67,85 251,24
2 |[Emil 35,15 111,90 19,80 11,15 178,00 58,69 256,69
3 |Qiirur 38,50 125,90 19,90 11,64 195,94 61,16 257,10
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Yuxarida gostordiyimiz kimi qargidali bitkisinin hor 1 sentner don
mohsulunun smalagealmasins 2,9-3,2 kq azot, 0,9-1,1 kq fosfor (P,0s) va 2,8-3,0 kq
kalium (K;O) sorf olunur. Qeyd etmok lazimdir ki, bu gostaricilor bitki gida
maddolari ilo normal tayin olundugda miimkiindiir.

Tadgigat naticalorindon molum oldu ki, bitkinin tam yetismo fazasinda
azotun faizlo migdar1 oan ¢ox donds olur. Sortlardan asili olaraq donds azotun faizlo
miqdan 1,41-1,51% arasinda doyisir vo an az miqdan iso qigada (dansiz) 0,37-
0,43% olur. Tadgigat naticalorindon goriindiiyii kimi dends vo qicada azotun %-lo
miqdart sortdan asili olaraq nisbaton az doyisir, yarpagda bu gostaricilor g¢ox
gabariq sokildo miisahido olunur. Belo ki, Zagatala-420 sortunda tam yetismo
fazasinda yarpaqda azotun faizlo miqdar1 analiz apardigimiz digor sortlarla
miiqayisados xeyli yliksok olmusdur.

Torpaq miinbitliyinin qorunmasi, torpaqda osas gida maddolorinin (azot,
fosfor vo kalium) asan monimsonilon formalarimin sabit saxlanilmasi vo
yaxsilasdirilmast tiglin torpaqda yeriistii imumi biokiitlo ilo (amtaali mohsulla
donlo vo qeyri omtaslik mohsulla kiiloslo) aparilan gida maddslorine miivafiq
torpaga azot, fosfor vo kalim maddalori iizvi vo mineral giibro soklinds torpaga
qaytarilmalidir. Analiz apardigimiz sortlarda torpaqdan azotun aparilmasi
sortlardan asili olaraq miixtolif olmusdur. Belo ki, Zaqgatala-420 vo Zaqatala Yerli
yaxsilagdirilmis sortlarinda bu gostorici miivafiq olaraq 268,14 va 277,28 kg/ha
oldugu halda, Zaqatala-480-do 250,00 kg/ha olmusdur. Digar torafdon amtoolik
(don) vo geyri-omtoalik (kiilog) mohsulla aparilan azotun miqdan qargidali
sortlarindan asili olaraq tamamu ilo forglonmisdir. Belo ki, Zagatala-420 sortunda
kiiloglo aparilanin  dono  nishati  0,51;1 oldugu halda, Zaqatala Yerli
yaxsilagdirilmigda bu gostarici 0,63:1 olmusdur (cadval 2). Fosforun aparilmasinda
isa forgli noticalor alinmigdir. Belo ki, sortlardan asili olaraq yeriistii biokiitls ilo
aparilan fosforun miqdar1 37,86-52,85 kq oldugu halda, donlo aparilan azotun
miqdar 35,10-38,20 kg/ha olmusdur.

Analiz naticolorindon goriindiiyii kimi  Zagatala-420 sortunda kiiloglo
aparilan fosforun donlo aparilana nisbati 0,99:1-0, Zagatala 480-da 1,31:1; Zagatala
Yerli yaxsilagdirilmisda iso 1,46:1 olmusdur. Goriindiiyli kimi bitkinin kiilogi ¢ox
oldugca kiiloglo aparilan fosforun migdari daha ¢ox olur. Azot vo fosfordan forgli
olaraq kalium on ¢ox vegetativ organlarda toplamir. Umumiyyatlo, vegetativ
orqanlarda toplanan kaliumun miqdar1 generativ (oSason don) organlarla
aparilandan bir ne¢o dofo yiiksok olmusdur. Digor torofdon bitkinin ayri-ayri
orqanlart ilo yeriistii biokiitls ilo aparilan kaliumun miqdarida tam forqli olmusdur.
Belo ki, yarpagla aparilan kaliumun miqdari sortdan asili olaraq 33,25-38,50 kq
oldugu halda, qica kdynayi ilo aparilan kaliumun miqdar1 19,80-19,90 kq/ha, qica
ilo aparilan iso (donsiz) 11,15-12,95 kg/ha olmusdur. On ¢ox kalium bitkinin
govdasi ilo aparilir (107,80-125,90 kg/ha).
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Cadval 3
Yerli qargidahi sortlariin biomorfoloji, struktur va mahsuldarhq gostaricilari
(2019-2020)

k= g = - 2
- | E|E =| g g | £ 5 5 | E
® | Sortlarin = 8 % = RE3 s =] B = S =
N g - = E oo = o = o = = =}
B} adl _E 4 .5-4 ® S > N c a - - o =
2 s = e = &. 5] = ey a @ = -
S z | £ | &E|E5%| = |C o £| B Z
Z g | X|s=2|€ ™ = s s | & o =
~ = s = 5 < = (&) S o
& @ | g > & g = S £
2 & | & m écD
1 |Zagatala-68 |113 |302 |118,0 |14,0 23,1 |160 |47 823|364 |86,0
2. | Qlirur 108 234 (990 |130 20,7 |160 |45 825 |325 89,2
3. |Emil 106 247 1103 13,0 21,1 |160 |47 |84,7 |367 84,7
4. |Foxri 108 270 (114 14,0 224 1160 |47 |858 |352 86,4
5. | Umid 110 266 |111 13,0 225 |140 |49 840 (354 |826

Vegetasiya miiddotino goro gostorilon sortlar orta tez vo orta yetisondirlor
(106-113 giin). Bitkilarin boyu gidalanma saraitindon vo xarici miihi amillarindon
asili olaraq 234-302 sm, qiganin govdoys birlogsmo hiindiirliiyli 99-118 sm,
yetismo fazasinda yarpaqlarin sayr 13-14 odod olmusdur. Tasorriifat ohomiyyatli
gostaricilora goro gosterilon sortlar biomorfoloji xiisusiyystlorine vo xarici miihit
amillori ilo qarsiligh tasirine gore bir-birindan fargli gostaricilora malik olmuslar.

Todqiqat illorinde  forglonen niimunalorin  biomorfoloji, struktur va
mohsuldarliq gostaricilori cadval 3-do verilmisdir.Niimunalordo qurumadan sonra
qicalarm uzunlugu 20,7-23,1 sm, qigada don cargolorinin sayr 14-16, bir corgado
donlorin say1 45-49,0 ododdir. Niimunolords qigalardan don ¢iximi 82,3- 85,8 % -
dir. 1000 denin kiitlasi ise 325-367 q intervalindadir.

Natica
Yerli qargidali sort niimunolori arasinda aparilan miisahido vo 6lgmolor
gostordi ki, qidalanma soraitindon vo xarici miihit amillorindom asili olaraq
aqrobioloji olamotlor doyismoklo ayri-ayri struktur gostoricilordo bas veron
dayisikliklor 6z oksini mohsuldarliqda kaskin olaraq gostorir.
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KUR CAYI SUYUNUN KOMPLEKS ANALIZi Vo
TOMIZLONMOSI USULLARININ TODQIiQi

Agar sozlor: Kiir cayi, texnoloji pozuntular, antropogen ksenobiotiklar, iizvi
tullantilar, igmoali su, radioaktiv fon

Azorbaycan orazisinds Kiir ¢aymin axart boyu otraf orazilords radioaktiv fonun
ol¢iilmasi va ¢aydan gotiiriilmiis coxsayl su niimiinolorinin kompleks organoleptik, fiziki-
kimyavi vo mikrobioloji analizlori aparilmigdir. Su niimunslorinin  antropogen
ksenobiotiklorlo vo patogen mikroorganizmlarlo ¢irklondirildiyi miioyyonlosdirilmis vo
radiometrik olgmolorlo, ekspres vo statik laborator soraitlordo aparilmis analizlorlo Kiir
caymin Giirclistan vo Azorbaycan orazisindon ¢irklondirilma monbalori toyin edilmisdir.
Mingagevir soharine daxil olan Kiir ¢aymin geyri-iizvi birlogsmoalarlo ¢irklonma daracasinin
Araz ¢ayinin ¢irklondirilma doracasindan dafalorlo asagi olmasi miioyyanlogdirilmisdir.
Buna baxmayaraq Kiir ¢aymimn mikrobioloji ¢irklonmo daracasine osasen onun birbaga
icmoli su gismindo istifadoyos yararsiz olmasi gostorilmisdir. Cirklondirilmis sularin
tomizlonmo tisullarimin elmi asaslari aragdirilmisdir.

X.®@.Mammaoos, P.X.Mammaoos, A.P.Anuzyceiinosa, /[rc.X. Mammaooas,
I'.P.Annaxeepoues, 3.U.Mexmues, 3.U.I'ynues, C.I . Xacaesa

KOMILITEKCHBIN AHAJIM3 BOJIbl PEKU KYPA U
MN3YYEHUE METOJOB EE OYUNCTKHN

Kniouesvie cnosa: pexa Kypa, mexnonozuueckue HapywieHus, aHmponoceHHvle
KCEHOOUOMUKU, OpeaHudecKue 6blopocsl, NUmMbesds 600d, PAOUOAKMUBHbLIL (POH

Wsmepen paguoakTuBHBIA (QOH B mpuiierarmommx paiionax Baonbs peku Kypa Ha
TeppuTopud AsepOaiikaHa M MpPOBENEH KOMIUIEKCHBIA OPraHOJIENTHYECKUH, (H3MKO-
XMUMHYECKHH U MHUKPOOHMOJIOTHIECKUI aHaTN3 MHOTOYHCIEHHBIX NPOO BOBI, B3STHIX U3
pek. bpmo  yctaHoBieHO, YTO TPOOBI  BOABI  3arpsA3HEHHl  AHTPOIIOTE€HHBIMU
KCEHOOMOTHKAaMH ¥ NTATOr€HHBIMH MUKPOOPTaHU3MaMH U C TIOMOLIBIO PaJHOMETPHIECKHX
W3MEpEeHNH, JKCIpec TeCTaMH WM aHAIM3aMH B CTAaTUYECKHX JIa0OPAaTOPHBIX YCIOBHSX
BBISIBJIEHBI MCTOYHUKY 3arpsa3HeHns peku Kypa Ha teppurtopuu ['pysun u AzepOaiimkana.
Y CTaHOBIIEHO, YTO YPOBEHb 3arpsi3HEHHS HEOPraHMUECKMMH COeTMHEHMAMH peku Kypa,
MOCTYNAOUIMK B ropoJl MHHISYEBUp, BO MHOTO pa3 HIDKE, YEM YPOBEHb 3arps3HEHHUS
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pekun Apakc. OmHako TarKke OBUIO TOKa3aHO, YTO CTENEHb MHKPOOHOJIOTHYECKOTO
3arpsi3HeHus pekr Kypa nenaer ee HenpHroaHo#H Jis IPSIMOTO MCTIONThb30BAHKS B KAYECTBE
MMUTHEBOM BOJIBL. M3yUeHbI HAyYHBIC OCHOBBI METOJIOB OUMCTKH 3arPsI3HEHHBIX BOJI.

Kh.F.Mammadov, R.Kh.Mammadov, A.R. Alihuseynova, J.Kh.Mammadov,
G.R.Allahverdiyev, E.l.Mehtiyev, E.1.Guliyev, S.G.Khasayeva

COMPREHENSIVE ANALYSIS OF THE KUR RIVER WATER AND
STUDY OF ITS PURIFICATION METHODS

Keywords: Kur River, technological disturbances, anthropogenic xenobiotics,
organic wastes, drinking water, radioactive background

The radioactive background in the adjacent areas along the Kur River in
Azerbaijan was measured and comprehensive organoleptic, physicochemical and
microbiological analysis of numerous water samples taken from the river was carried out.
It was established that the water samples were contaminated with anthropogenic
xenobiotics and pathogenic microorganisms and with the help of radiometric
measurements, analyzes in express and static laboratory conditions sources of pollution of
the Kur River from territories of Georgia and Azerbaijan were identified. It has been
established that the level of pollution with inorganic compounds of the Kura River entering
the city of Mingachevir is many times lower than the level of pollution of the Araz River.
However, it has also been shown that the degree of microbiological contamination of the
Kura River makes it unsuitable for direct use as drinking water. The scientific foundations
of methods for purification of polluted waters have been studied.

Institutun omokdaslari torofindon 6lko orazisine daxil olan béyiik transsarhod
caylarimin xarici vo 6lkadaxili manbalordon antropogen mansali ksenobiotoklorlo
cirklonmosi hallar1 arasdirilmigdir. Xarici ¢irklonmo monbolorinin otraf miihit
obyektlorinin ekoloji voziyyetino tosirlorinin dyronilmasi mogsadilo miitomadi
monitoringlor aparilmigdir.

Olkomizdo méveud 8300-don ¢ox caylardan on bdyiiyii olan Kiir ¢caymin
uzunlugu 1515 kilometrdir. Kiir ¢aymna tokiilon 6lkonin 2-ci boyiik ¢ay1 olan Araz
vo nisbaton kicik dag caylart Kiir cay1 vasitasilo, 6lkonin digor ¢aylar iso bilavasito
Xozar donizing axir.

Kiir cay1 Qafgazin on bdoyiikk cayidir. Kiir c¢ayr Tiirkiyo orazisindoki
Quzilgadik dagmm simal-sorq yamacindan, menboyini 2740 m yiiksoklikdon
gotiiriir. Giirciistandan kegorok Azorbaycan orazisino daxil olur, Kiir-Araz ovaligi
ilo 906 kilometr axaraq Neft¢alada Xozor donizina tokiiliir. Kiir ¢ay1 asason qar
sulart (52%) ilo gidalandigindan suyun maksimum saviyyasi aprelds, minimum
soviyyasi is9 sentyabr aylarinda olur.

Kiirlin sag qollart Kicik Qafqaz daglarinin simal-gorq yamacindan axan
Akstafagay, Tovuzcay, Osrikgay, Zoyom, Somkircay, Goncogay, Kiirokcay,

198



KUR CAYI SUYUNUN KOMPLEKS ANALIZI VO TOMIZLONMOSI USULLARININ ...

Qosqarcay, Kicik Qafqazin conub-sorq yamacindan axan - Tortorcay, Xagingay,
Hokori, Oxgu vo Qarqarcay horokot istiqgamoti {izro sag torofdon Kiiro tokiilon
caylardir vo Mil va Qarabag diizlorinin suvarilmasinda istifado edilir. Kiiriin sol
gollart iso BoOylik Qafgazin conub yamacindan baslayan Katexcay, Sin ¢ayi, Kis
cayl, Balakongay, Talagay, Mazimgay, Kiirmiikgay ovvolco Qanix vo Oyricaya,
sonra Qabirri, Tiiryangay, Olicangay, Girdmangay, GOycayla paralel sol torafdon
Kiirs tokiilon ¢aylardir.

Kiir ¢ayinin 6lkomiza daxil olan su aximi imumi aximin taqriban 70%-ni
toskil edir. Olko orazisino daxil olan hor iki on bdyiik ¢aym su axim yerli caylarin
su aximindan 2-3 dofs artiqdir. Olkenin iimumilikdo su ilo tomin olunmasi 330000-
350000 km® toskil edir. Miiasir dévrdo mohdud olan su ehtiyatlarimin tomizliyini
gorumaq vo onlarin sonaye vo kommunal moisot tullantilar ilo ¢irklondirilmasing
garst miibarizo mogsadi ilo ciddi todbirlorin goriilmasi Olkonin on aktual
problemlorindon biridir.

Tullantt sularin gostaricilorinin mévcud su hovzalorino atilmasi iigiin
tohliikasiz  voziyyato gotirilmasi, sanitar norma vo qaydalarin tolablorine
uygunlasdiriimast tigiin xiisusi sutomizloma sistemlarinds tomizlonmosi (mexaniki,
bioloji, fiziki-kimyavi  tomizlomo morhalolori, dezinfeksiya) proseslarinin
aparilmasi tolob edilir [1, 2].

Mexaniki tomizloma morhslosinds sitalardan, flotasiya ilo qum vo piy
tutucularmdan, durgunlasdiricilardan, filtrlordon septiklordan istifads edilir. Bu
morhalods kobud mexaniki qgarisiglar, xirda dispers vo asilqgan maddolor sudan
ayrilir.

Bioloji tomizlomo marhalasinds aerob mikroorganizmlorlo zongin aktiv lilli
aerotenklordon va anaerob mikroorganizmlorlo qicqirma yaradan metantenklordon
istifado edilir. Tokrarlayici aerotenklords lilsovurucularla aktiv lil ilkin aerotenkloro
qaytarilir.

Fiziki-kimyavi tomizlomo morhalasinds aerasiya, flotasiya, sorbsiya,
sentrifugada ayirma, ion-miibadilo vo elektrokimyavi tomizlomo, filtrasiya,
neytrallagdirma, ekstraksiya, buxarlandirma va kristallasdirma tisullarindan istifade
edilir. Cokiintiiniin qurudulmasi {igiin flokulyantlarin /reaktivlerin/ totbigi ilo
kameral1 filtr-preslordon, lentli preslordon, diskli snekli dehidratorlardan vo
sentrifugalardan istifads edilir.

Bioloji tomizloma morhalasinds tizvi birlogsmalarin vo mikroorganizmlorin
ultrabondvsoyi siialandiricilarla, elektron stiratlondiricilorinin elektron selindan va
ya qamma sialarla siialandirmadan, hipoxloritlorlo vo ya ozonla oksidlogdirma
tisullarindan istifado edilir [1, 2].

Ki¢ik miqyaslarda tullant1 sularm tomizlonmasi {iglin barbatyorlu (hava ilo
qarisdiran qurgu), komiir filtrlarindan, zararsizlosdirici (tomizlayici) hacmlarindan,
sirkulyasiya nasoslarindan ibarat mobil tomizloyici stansiyalardan istifads edilir.

Torkibinds xiisusilo tohliikali vo boyiik qatiliqda cirklondirici maddslor olan
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tullanti sulart boylik peclorin forsukasindan yanacaqla paralel {ifiiriilorok
yandirilaraq suyu buxarlanib ayrilir, ¢irklondiricilori iSo yandirilaraq tam
oksidlogdirilir.

Azarbaycan Respublikasi arazisinds vo o, climlodon Kiiratrafi arazilords otraf
miihit obyektlorinin vaziyysti barado naticalor oldo edilmasini tomin edan
kompleks (radioloji, kimyovi, bioloji) monitoringlorin aparilmasina, ekoloji
tohliikolorin yaranmasi meyllorinin, bas veran dayisikliklorin vo doyismo
stiratlorinin  prognozlagdirilmasi {izro molumatlarin toplanmasina kaskin ehtiyac
duyulur.

Metodiki hisso

Tadgigat prosesinds istifads edilmis reaktivlorin, analiz edilon tizvi va geyri-
tizvi mongoli antropogen tullantilarin, ziyanhi kimyavi birlogsmolorin, agir
metallarin, radioniiklidlorin identifikasiyast vo miqdarlarinin tayini anonovi
analitik-kimyoavi tisullarla yanasi, miiasir fiziki-kimyoavi tadqiqat tisullarinin totbiqi
ilo aparildi. Su niimunalarinin gotiiriilmasi ti¢iin dncadan sterillogdirilmis gablardan
istifado edilmisdir vo niimunolor 24481-80 vo 18968-73 sayli standartlarin
tolablorina uygun qaydada gotiiriilmiis, saxlanilmis vo daginmisdir. Su niimunalari
gotiiriilon sahalords aparilan radiometrik dlgmalorlo yanasi ekspres mikrobioloji
testlorlo analizlor vo miimkiin olan biitiin hallarda orqanoleptik analizlor
aparilmigdir. Mikrobioloji ekspres analizlor iSO 9001 vo 13485 sayli keyfiyyoto
nozarat sisteminin sertifikatlart ilo tomin olunmus “R-Biopharm” (Almaniya)
sirkotinin  istehsal etdiyi testlorlo vo stasionar laboratoriya soraitindos
mikroorganizmlorin néviiniin vo saymm toyini “Hi-Media” (Hindistan) vo
“Condalab” (Ispaniya) sirkatlorinin istehsal etdiklori selektiv gidali miihitlordon,
avtomat termostatli inkubatorlardan va koloniya saygaclarindan istifado edilmoklo
aparildi [3-5].

Su niimunalorinin vo su minerallarmim fiziki-kimyavi analizlori zamam
“LDZX-30FBS” vo “Tengor” buxar sterilizasiya qurgularindan, bidistilyatdan
(“GFL-2304”), “TDL-5M” vo “TD5A-WS” sentrifugalarindan, “Canberra” HPGe
germanium detektorlu Qamma spektrometrindon, “SEM” elektron borucuglu
Elektron mikroskopundan, “XRF” rentgen-fliioressent spektrometrindon, pH-
metrlordon, Petri-kasalarindan, bakteriya saygaclarindan, membranl filtrlordon vo
digor analitik-kimyavi laboratoriya vasitolorindon vo qurgularindan istifado
edilmisdir.

Radiometrik 6lgmalor “Canberra” sirkati torafindon istehsal edilmis alfa, beta
vo gamma detektorlarla tomin olunmus “Radiagem-2000" va “InSpector-1000”
markali ionlagdirici stialarin  sixligim vo doza giiciinii 6lgon radiometrlorlo,
“Thermo Scientific” sirkati torofindon istehsal edilmis doza giiciinii 6lgon Vo
radioaktiv izotoplarin ndviinii toyin edon “identiFINDER” markali dasman
radiometr-identifikatorla aparilmigdir [4-6].
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Naticalorin miizakirasi

Kiir cayindan gotiiriilmiis su niimunslorinin igmoli su niimunslorilo
miiqayisoli analizlorinin aparilmast mogsadilo ilk 6nco 06lko goharlorindo
miiassisalora Vo shaliya verilon igmoali su Xatlorindon gotiiriilmiis niimunalorin
kompleks organoleptik, fiziki-kimyavi vo mikrobioloji analizlori aparildi. Baki va
olkonin digar rayon markazlorinds ohaliys verilon igmali suyun kimyovi
torkiblarinin, fiziki-kimyavi vo mikrobioloji gostaricilarinin igmali su ti¢iin nozordo
tutulmus AZS  282-2007  standartinin toloblorino  cavab  verdiklori
miioyyanlosdirildi [3-6].

Niimunalar gotiiriilmasi

Kiir ¢ayindan son illor orzinds periodik olaraq niimunslor gotiiriilmiis,
yerindoca aparilmis ekspres analizlordon Vo radiometrik Glgmoalordon basqa
AMEA-da statik-laboratoriya goraitindo organoleptik, fiziki-kimyavi vo mikrobiliji
analizlori aparilmigdir. Kiir ¢aymnin suyunun kompleks analizinin naticolori bu
suyun keyfiyyat gostoricilorinin - miivafiq normativlerin taloblorine cavab
vermadiklorini gostorir. Bu suyunn miivafiq tomizloma va sterilizasiya aparilmadan
icmali su gisminda istifado edilmasi tovsiyya olunmur (bax: Cadval 1).

Cadval 1. Mingagevirds Kiir ¢ayindan, Tortor rayonu arazisinds Tartor ¢ayindan
gotiiriilmis su niimunalarinin va Sabirabad rayonu Suqovusan kondi orazisinds
Kiir vo Araz caylarinin qovusduglari yerdon 1 km sonra ¢ay axarimdan gotiiriilmiis
su niimunoslarinin kompleks analizlsrinin naticalori

Ne Parametrlor Stan?;g;i_tggbb“ Faktiki gostoricilor
1 2 3 4 5 6
>30*
1. | Soffaflig, sm 107+ >30 >30 >30
2. | Bulamgqlg, ° <lL.5 0 0 0
3. | Cokinti Ovovyaiz 0 0 0
4. | Rongi, ° <20* 0 0 0
5. | lyi, ballarla 20°C-do <D* 1 0 0
o 52*
6. | Dadi, ballarla 20°C-do —o 1 0 0
7. | Aktivlik (pH) 6.0-9.0 7.4-15 7.6 7.6
Quru galig, mg/1 100+1000* 170-190 330 570
Umumi codlug, mq-ekv/l 7.0* 1.6-1.8 3.2 5.3
10 Hidrokarbonat codlugu, <r* - - -
" | mg-ekv/l normalagdiriimayib** 05 1.2 14
11. | Sink, mg/l 5 0 0 0
12. | Fenol, mg/l 0.001 0 0 0
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Cadval 1-in davami

1 2 3 4 5 6
13. | Sulfidlor, mg/l 0.05 0 0 0
0.001-0.05*
14. | Yod (Brom), mg/l normalasdilmayib** 0.03/Br/ | 0.02/Br/ | 0.02/Br/
15. | Qaliq xlor, mg/1 0-0.5* 0 0 0
16. | Xloridlar, mg/l 350* 20 33 80
17. | Nitratlar, mg/l 45* 7.0 4.5 5
18. | Kadmium, mg/I 0* 0 0 0
19. | Giimiis, mg/l normalagdirilmayib** 0 0 0
20. | Stronsium, mg/I 70* 2.8 1.2 2
21. | Arsen, mg/l 0.05* 0.002 0 0
*
22. | Damir, mg/l (if* 0.11 0.01 0.01
23. | Qurgusun, mq/l 0.03* 0 0 0
. 0*
24. | Civo, mg/l 0.001%* 0 0 0
*
25. | Nitritlor, mg/! 0041)*1* 0.10 005 | 006
26. | Sulfatlar, mqg/l 500 25 40 85
Na, K, sk 12; 6; 17;1,3; s
27. W, mg/l normalasgdiriimayib 0 0 33;2;0
o o <3*
28, E.coli adadi, say1 1 litrdo; g 10-12 14-19 15
Coli-titr, 1 adadinin tapildigt >300*
29. suyun miqdari, ml >100** 85-100 67 67
Saprofl'E mikro- organizmlar, 100* 2.4 6.8 8
1 ml-do:
30. | Aspergillus (1ml-do) - 1-2 1 1
Candida al. (1ml-do) - 1-2 5 6
31 Staphylococcus, Strept., 0 2/Styd, | 1/Styd, | 1/Styd,
" | (1 litrdo); - 58 /Sty/| 3/Sty/ 5 ISt/
Patogen mikroorganizmlor,
32. | o climlodon 0 1-3 0 0-1
Salmonella (1litrda).

Qeyd: *— i¢moli su liglin normativ;
**_ pulag suyu Ve texniki su iiglin normativ;
4 — Tortar rayonu arazisinds Tartor¢aydan gétiiriilmiis su niimunasi;
5 — Mingagevir rayonu arazisinds Kiir cayindan gétiiriilmiis su niimunasi;
6 — Suqovusan kendi arazisinds Kiir va Araz gaylarinin qovugduglari yerden 1 km sonra cay
axarindan gotiiriilmiis su niimunasi.
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Kiir ¢caymin ksenobiotiklarla va patogen mikroorganizmlarls ¢irklanma
saviyyasinin tadqiqi

Azorbaycanin on bdyiik cayr olan Kiir ¢cayaxarinin {ist vo alt laylarindan
gotiirtilmiis goxsayli su niimunslorinin  kompleks analizlori aparilmigdir. Bu
transsarhod cayin antropogen tullantilarla g¢irklonmo Soviyyasi toyin edilmisdir.
Cayaxar1 boyu otraf landsafdan vo su niimunslorinin minerallarindan ionlasdirirci
stialanma doza giicii Olglilmiis vo biitlin ionlagdirici stialanma ndvlarinin
intensivliklori giymatlondirilmisdir.

Kiir ¢aymnin Mingagevirdon Sabirabad rayonunda Arazla qovusanadok
otrafinda  radioaktiv fonun Olg¢lilmoasi, radioaktiv siialanma  ndvlarinin
giymatlondirilmasi aparilmis, Kiir ¢aymin bu mosafo boyu radionuklidlorlo

cirklonma daracasi tayin edilmisdir (bax: Cadval 2).

Cadval 2. Araz vs Kiir ¢aylarindan, Sabirabad rayonu Suqovusan kondi orazisindos
Kiir vo Araz ¢aylarinin qovusduglari yerdon 300 m vo 1 km sonra ¢ay axarmdan vo
miigayisa ti¢lin Nax¢ivan soharinda evlora verilon igmali su xattindon gotiiriilmiis

su niimunslarinin analizinin naticalari

Standartin
Ne Parametrlor tolablari Faktiki gostoricilor
(2874-82)
1 2 3 4 5 6 7 8
>30* >30*
1. | Soffafliq, sm S10%* ~ >30 | >30 >30 >30
2. | Bulamqlgq, ° <1,5 0 0 0 0 0
3. | Cokiintii Ovovyaiz 0 0 0 0 0
4. | Rongi, ° <20* 0 0 0 0 0
5. | lyi, ballarla 20°C-do <2* 0 1 0 0() 0
larla 20°C-d = 0
6. | Dad, ballarla 20°C-do o 1 0 00 0
7. | Aktivlik (pH) 6.0-9.0 68 | 77 | 76 (;:(75) 76
8. | Quru galqg, mq/l 100+1000* 160-170 | 950 | 330 (ggg) 570
Umumi codlug, mq- 44
9. ek/| 7.0* 1.6 8.7 3.2 1) 53
. 5 <7* - - - - -
10. Hidrokarbonat codlugu, normalasdinl
mg-ekv/I 0.7 25 1.2 2.3 14
mayib**
11. | Sink, mg/I 5 0 0 0 0 0
12. | Fenol, mg/l 0.001 0 0 0 0 0
13. | Sulfidlor, mg/l 0.05 0 0 0 0 0
0.001-0.05
0,02 0.02 | 0.02 0.02 0.02
14."| Yod (Brom), mg/l “O“H“;j}‘:g‘j;“‘* ®) | B | By | BY | B
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Cadval 2-nin davam:

Salmonella (1litrds)

1 2 3 4 5 6 7 8
15. | Qalig xlor, mq/1 0-0.5* 0-0.01 0 0 0 0
16. | Xloridlar, mg/l 350* 36 90 33 78 (90) 80
17. | Nitratlar, mg/I 45* 4.4 7.0 4.5 6 (7) 5
18. | Kadmium, mq/I 0* 0 0 0 0 0
19. | Giimiis, mq/1 nonr;’;;?g‘jfl’ 0 0 0 0 0
20. | Stronsium, ma/l 7.0* 0.7 4 1.2 2(3.5) 2
21. | Arsen, mg/l 0.05* 0 0.003 0 0 0

*
22, | Domir, mg/! bt 02 | o001 | o001 001 | 001
23. | Qurgusun, mq/1 0.03* 0 0 0 0 0
*
24. | Civs, mg/l 0.0(())1** 0 0 0 0 0
. 0-0.1*
25. | Nitritlor, mg/l 0.1 0.05 0.3 005 |0.05(0.10y 0.06
26. | Sulfatlar, mg/I 500 18 155 40 81(132) 85
normalasdirnil-|  23; 9; 38;9; 17;1,3; 32;2;0 a.
27. |Na, K, W, mg/l mayib** 0.03 0 0 (36:3: 0) 33;2,0
E.coli odadi, say1 1 <3* 3
28. litrdo: <o 3 30-40 14-19 22 (35) 15
Coli-titr, 1 -
29. | adadinin tapildigt :130000** ggg 30 67 50 (30) 67
suyun miqdar1, ml
Saprofit mikro-
30 organizmlor, 1 ml- 100* 0 10 6-8 7 (10) 8
" | do:
Aspergillus (1ml-do - 0 1 1 1(1) 1
Candida al. (1ml-do) - 0 6-9 5 6 (8) 6
2:12
31 Staphylococcus, 0 0 (Star), | 8/Stad,| 1/Styd, | /(Sty Step/ | 1/Stayd,
" | Strept., (1 litrdo); - 0 (Stepig) | 20/Stey/| 3 /Stey/ (6;15) 5 /Stey/
ISts, Stey/
Patogen
mikroorganizmls, 1
32. o ciimladan 0 0 6-10 0 (1-3) 0-1

Qeyd:

*

— igmali su liglin normativ;

**_ bulag suyu va texniki su ii¢iin normativ;
4 — Naxgivan saharinds evlora verilon igmali su xattindan su niimunasi;

5— Beylogan rayonu vo Horadiz osebasi arazisinin IR sorhadi ilo kasismosi
sahasinds Araz gaymdan gotiiriilmiis su niimunasi;
6 - Mingagevir rayonu arazisinds Kiir ¢ayindan gétiiriilmiis su niimunasi;
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7 - Sabirabad rayonu Sugqovusan kondi arazisinds Kiir vo Araz ¢aylarinin qovusduglari
yerdon 300 m sonra ¢ay axarindan gétiiriilmiis su niimunolori:

- gayaxarin sathindon gotiiriilmiis niimuno;

- (cayaxarin dibine yaxin gotiiriilmiis su nimunasi);
8 - Suqovusan kandi arazisinds Kiir vo Araz ¢aylarimin qovusduglart yerdon 1 km sonra gay
axarindan gotiirilmils su nimunasi.

Kiir ¢ayimndan gotiiriilmiis su niimunslorinds alfa vo beta siialanma askar
olunmadi.

Mingagevir rayonundan Sabirabad rayonunadok orazido Kiir ¢ayr otrafi
landsaftda tobii radioaktiv slialanmanin toyin edilmis doza giicii 0.033-0.045
mkrZv/saat (yol verilon hadd 0.12 mkrZv/saat), alfa stialanma intensivliyi 0-0.01
Bkeg/sm’ civarinda doyisir. Bu orazido Kiir cay1 axarmnm sothino vo dibins yaximn
laylarinda Na? izotopunun qatilig (siialanma aktivliyi) miivafiq olaraq 0.40-0.50
Bk/I va 0.45-0.55 Bk/I, K* izotopunun qatilig: (siialanma aktivliyi) miivafiq olaraq
0.10-0.12 Bk/I v2 0.13-0.15 BKk/I civarinda doyisir.

Miigayisa {iglin Baki soharinds miiassisalora va shaliys verilon igmali sudan
gotiirtilmiis niimunalordo Na? izotopunun qatiligr (stialanma aktivliyi) 0.20 Bk/I,
K* izotopunun qatiligi 0.16 Bk/I toskil edir (bu qiymatlor tobii bulaq suyu iiciin
xarakterik kigik giymeatlordir). Baki sohorinds tobii radioaktiv fonun gamma
stialanma doza giicii 0.011-0.045 mkrZv/saat, alfa siialanma intensivliyi 0-0.04
Bkeg/sm? civarinda doyisir.

Araz va Kiir gaylarindan, Sabirabad rayonu Suqovusan kandi arazisinds Kiir
Vo Araz caylariin qovusduglart yerdon 300 m sonra ¢ay axarindan (iistdon vo
dibdon), Suqovusan kandi orazisinds Kiir vo Araz ¢aylarinin qovusduglart yerdon 1
km sonra c¢ay axarindan gotiiriilmiis su niimunalorinin kompleks analizlorinin
naticalari 2 sayli cadvalda géstarilmisdir.

2 sayli cadvaldoki naticalorden aydin goriiniir ki, Mingagevir soharino daxil
olan Kiir ¢aymin tizvi birlosmolorlo vo geyri-iizvi birlosmolorlo ¢irklonma daracasi
Araz gaymin lizvi vo geyri-iizvi birlosmalarla ¢irklandirilma doracasindon dafalorlo
agagidir. Lakin, buna baxmayaraq Kiir ¢aymin mikrobioloji ¢irklonma daracasi do
(cay suyunda Ec-bagirsaq ¢oplorinin saymmn YVH-don 5—10 dofo artiq olmasi,
icmoali sularda olmasi yolverilmayan kokklar, mikroskopik gobaloklor vo patogen
bakteriayalar agkar olunmasi) onun birbasa igmali su gisminds istifadoys yararsiz
olmasin1 gostorir. Bu gostoricilor Kiir suyunun Giirclistan orazisinds iizvi
tullantilarla (moisat tullantilart ilo) ¢irklondirilmasi ils izah oluna bilor.

Alinmig naticalordon aydin goriiniir ki, Suqovusan kondinds Kiir vo Araz
caylar1 birlogdikdon sonra ¢ay suyunda geyri-iizvi birlogsmalorin timumi miqdar
¢ox olan Araz suyu 300 m masafodon sonra da halo gismon iimumi aximin asag
hissasinda, nisbaton yiingiil Kiir suyu iso giSmon timumi aximmin {ist hissasindo
diffuz toroddiid halinda irolilomo horokatinds olduglart vo iki ¢ayin suyunun
imumi aximda tam izomorf qarismasi yalniz 1 km masafodon sonra miisahido
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olunur. Belaliklo, iki c¢ayin govusaraq omolo gotirdiklori imumi axmdan
gotiirlilmiis suyun torkibi onun birbasa i¢mali su gisminds istifadoys yararsiz
olmasini gostarir.

Kiir caymin cirklondirillmis suyunun tamizlanmo iisullarmmin elmi
asaslarimin arasdirilmasi

Giirclistan vo Azarbaycan orazisindon Kiir ¢ayma atilan asasan tizvi tobiatli
moaisot tullantilarin tam tomizlonmasi (bioloji  tomizlonmo vo dezinfeksiyast),
sanitar-gigiyenik tohliikasizliyinin tamin edilmasi va texniki magsadlar iigiin yararl
vaziyyato gotirilmosi tiglin digor tomizloma marholalori ilo yanasi bioloji
tomizlomonin da (aktiv xlorla zararsizlosdirma va s.) tothiq edilmasi talob olunur.
Torafimizdon asagidaki tacriibalor aparildi:

—Kiir c¢ayindan gotirilmiis su nimunoalorinds  askar  olunmus
mikroorganizmlorin suyun 1 mq kalsium perxloratla (60% aktiv xlorlu 1 mq
kalsium perxloratin 5 ml distillo suyunda mahlulu 1 litr ¢ay suyuna alava olunur)
zorarsizlogdirilmasi tizro tocriibalorin naticalori 1 saatdan sonra su niimunoasinda
mikroorganizmlorin sayinin 50% azalmasim vo galiq xlorun qalmadigmi, 2 mq
kalsium perxloratla zororsizlosdirilmasi tizra tacriibalorin noticolori 1 saatdan sonra
su niimunasinds mikroorganizmlorin saymnin 5 dofo azalmasini vo galiq xlorun
galmadigmi, 5 mq kalsium perxloratla zorarsizlogdirilmasi {izra tocriibalorin
naticalori 1 saatdan sonra su niimunasindo mikroorganizmlorin galmamasini vo
galiq xlorun yol verilon haddan az gatiligda (<0.5 mg/l) galdigin1 géstordi. Kalsium
perxloratin daha boyiik miqdarlari suda mikroorqanizmlori tam zararsizlosdirmakla

yanasgi suda qaliq xlorun yol verilon haddon artiq qatihiqlarda galmasina sobab olur
[3-6].

Natica

Belaliklo, kalsium perxloratin 5 mq civarinda migdar1 (optimal qiymot) Kiir
cayindan gotlirilmiis 1 litr suda mikroorganizmlorin tam zororsizlogdirilmasi
(suyun bakterioloji tamizlonmasi) tiglin kifayat edir vo bu zaman suda qaliq xlorun
miqdar1 yol verilon hoddi 6tmiir. lonlasdiric: radiasiya ilo siialandirmaqgla suda
patogen mikroorganizmlorin zararsizlogdirilmasi tizra tocriibalorimizin naticalori
hagqinda molumatlar daha avvalki elmi magalalorimizds genis sorh edilmisdir.
Yiiksok ¢irklonma daracasine malik Araz ¢ayindan forgli olaraq Giirciistan vo daha
sonra Azorbaycan orazisindo osason tiizvi tobistli moigot tullantilari ilo
cirklondirilmis Kiir ¢ayr sularinin tomizlonmasi {igiin daha az morhalalarin totbiqi,
yani yalniz mexaniki vo bioloji tomizlonmo tolab olunur.
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_SUNI SORAITDO COXALDILAN QIRQOVULLARIN
(PHASIANUS COLCHICUS COLCHICUS) ERKON ONTOGENEZDO
BOYUMBO VO INKISAF DINAMIKASI

Agar sozlor: qirgovul, badon ¢akisi, badon olgiilori, Phasanius colchicus
colchicus

Tacriibalor Azorbaycan Milli Elmlor Akademiyast Zoologiya institutunun
Vivariumunda inkubasiya edilon 1-60 giinliik qirqovul ciicalari {izarindo qoyulmusdur.
Inkubasiya olunan yumurtalarm g¢okKilori 21,9-41,2 q arasinda olmusdur. Yumurtadan
yeni ¢ixan ciicolorin cokilori yumurtalarin ¢okilorindon asili olaraq 7,49-10,30 q
arasinda doyismis, orta gokilori 8,78 q toskil etmisdir. Toadqigatlarin naticalorine gora
qirgovul ciicalarinda (Phasanius colchicus colchicus) 12 giinliiyiinden sonra canli ¢oki
va badan dlgiilering gors cinsi dimorfizim geyds alinmigdir (P<0,05).

Qirqovullarin postembrional inkisaf dovriinds, bdyiims va inkisafi gqeyri-boraber,
moarhalalorls bag verir. Badonin ayri-ayri hissalorinin miixtolif bdyiimo siiratine malik
olmasina baxmayaraq, vahid inkisaf tempine malikdirlor. 10 giinlik yasa qoder
quslarm boylima siirotinin maksimal qiymeti 2-3-cii giinlore, maksimal canli ¢oki
artimi 1-ci hoftayo tosadiif edir.

60 giinlik yasa qgoador qirqovullarin dimdiyin bdyiimo siiratinin maksimun
qiymati erkok fordlordo postembrional inkisafinin 26-c1, disi fordlordo 30-cii,
ganadlarinin  bdyiime siiratinin maksimum qiymsoti, erkok fordlordo 14-cii, disi
fordlarda 18-ci, panca liilasi boyiims siiratinin maksimum qiymati hor iki fordds 16-c1,
said siimilyliniin boylimo siiratinin maksimum qiymsati 20-ci giin qeyde alinmigdir.
Qirqovullar yumurdadan ¢ixdiqdan sonra, 20 giin miiddotinds bas, dimdik panca liilasi
va said siimilyli boylims siiratinin maksimum qiymatini saxlayir.

3.I'. Menukoea, E..Axmeoo06

JAUHAMUKA POCTA U PABBUTUSI UCKYCCTBEHHO BBIPAILLIEHHbIX
D®A3AHOB (PHASIANUS COLCHICUS COLCHICUS)
B PAHHEM OHTOTI'EHE3E
Knwuessie cnosa: azan, sec mena, pasmepuvl mena, Phasanius colchicus
colchicus
OKcnepuMeHTsl  TpoBoAmiMCch Ha  1-60-mHEeBHBIX —1BIUIATAX — (Qas3aHa,
MHKYOMpoBaHHBIX B BUBapuyme WHctutyta 3o0onmormu HaumonanbHOM Axazemun
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Hayx A3sep0aiimkxana. Macca wHKyOMpOBaHHBIX sivIl cocTaBisuia ot 21,9 mo 41,2 t.
Bec BbUTYIIIIEHHBIX IBIITIAT, B 3aBUCHMOCTH OT Beca sWIl BapeupyeT oT 7,49 mo 10,30
T, a cpeaHuil Bec coctaniser 8,78 r. CorjacHO pe3ysbTaTaM MCCIIEOBAHUMN, [TOIOBON
quMopdu3M ObUT 3aperucTpupoBan cnycTs 12 guel y upiuiar ¢asaHoB (Phasanius
colchicus colchicus) o xuBoi Macce 1 pazmepam tena (P <0,05).

B Teuenne mnocTIMOPHOHANBHOTO pa3BUTHs (a3aHOB POCT W pa3BUTHE
NPOXOIUT HEPAaBHOMEPHO, IOATAlHO. XOTSA pasHble YacTH Tejla HMEIOT pas3HbIe
CKOPOCTH POCTa, OHM HMMEIOT OIMHAKOBYIO TEMIl pocTa. MakcumasbHas CKOPOCTb
pocta nTHLl B Bo3pacte A0 10 mHell coBmazaer co BTOPBIM M TPETbUM IHSAMH, a
MaKCHUMaJbHBIH MPUPOCT )KUBOH MacChl — MPUXOAUTCS Ha 1-10 HEAETIIO.

MakcumanbHasi CKOPOCTh pocTa KiIoBa ¢azaHoB B Bo3pacte a0 60 mHeit
MIPUXOIUTCS Ha 26-i JeHb MOCTIMOPHOHAIEHOTO PA3BUTHH y caMIloB 1 Ha 30-1 neHb -
y CaMoOK, MakCHMaibHasi 3HAYeHUE CKOPOCTH pocTa Kpbuia Ha 14-i NieHb - y caMIIOB U
Ha 18-ii meHb - y caMOK, MakCHMallbHOE 3HAa4eHHE CKOPOCTH POCTa JJIMHBI [EBKH H
MaKCHUMaJbHOE 3HAYCHUE CKOPOCTH POCTA [UIMHBI MIPEAIIJICYbs 3aperucTpupoBan Ha 20
neHb. Y (azanoB B TeueHne 20 mHEH mocie BRUTYIUICHHUS T'OJI0BA, KITIOB, MIPEIIUIeYhe 1
[EBKa COXPAHSIOT MAaKCUMAIIbHYIO CKOPOCTh POCTA.

Z.G.Melikova, E.l. Ahmadov

THE DYNAMICS OF GROWTH AND DEVELOPMENT OF ARTIFICIALLY
GROWN PHEASANTS (PHASIANUS COLCHICUS COLCHICUS) IN EARLY
ONTOGENESIS

Keywords: pheasant, body weight, body measurements, Phasanius colchicus
colchicus

The experiments were conducted on 1-60-day-old pheasant chickens incubated

in the vivarium of the Institute of Zoology of the National Academy of Sciences of
Azerbaijan.
The weight of the incubated eggs ranged from 21.9 to 41.2 g. The weight of the
hatched chickens, depending on the weight of the eggs, varies from 7.49 to 10.30 g,
and the average weight is 8.78 g. According to the results of the studies, sexual
dimorphism in live weight and body size (P <0.05) was recorded after 12 days in
pheasant chickens (Phasanius colchicus colchicus).

During the postembryonic development of pheasants, growth and development
proceeds unevenly, in stages. Although different parts of the body have different
growth rates, they have the same growth rate. The maximum growth rate of birds under
the age of 10 days coincides with the second and third days, and the maximum increase
in live weight falls on the 1st week.

The maximum growth rate of pheasant beak under the age of 60 days falls on
the 26th day of postembryonic development in males and on the 30th day in females,
the maximum value of the wing growth rate on the 14th day in males and on the 18th
day in females, the maximum value of the growth rate of the length of the forearm and
the maximum value of the growth rate of the length of the forearm was recorded on
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day 20. In pheasants, within 20 days after hatching, the head, beak, the forearm and
length of the tarsometatarsus a maximum growth rate.

Giris

Qirgovullarin boyiima Vo inkisaf dinamikasimin todqigq edilon todgigat
islori osason miihitin miixtalif amillorinin (qidalanma, isiq, saxlama soraiti) vo
genetik faktorlarin (quslarin mongoyi) tesirinin bdyiima dovriindo bodan
¢okisina vo miixtalif badon 6lgiilarinnin tasirinin dyranilmasine hasr edilmisdir
[9, 8, 17]. Belo todqiqatlarda asason yashi qirqovullardan istifado edilmasi
haqqinda molumat verilir [11, 14, 18]. Qirqovullarin miixtalif inkisaf
morhololorindo canli badon ¢okisi vo badon oOlgiilorinin dyronilmasino hasr
edilon todqiqat islori azdir.

Oksor ndv quslarin postembrional inkisafi qisa miiddat orzinds basa catir
va bu novlorin fordi doyiskonlik xiisusiyyatlori ilo xarakterizo olunur [12].
Ciicoalorin bdyiimasi 2-3 hoftodon bir ilo godor vo ya daha ¢ox miiddot davam
edir, oksor quslar hoyatin ilk ilindo yetkin bodon c¢okisino catirlar. Quslar
momoliloro nisboton daha intensiv boyiiylir. Kdgori quslar iso daha yiiksok
boylima siiratino malikdirlor [2].

Heyvanlarin vo quslarin boylimo vo inkisaf xiisusiyyotlori nozori vo
praktiki ohomiyysato malik olub, inkisaf biologiyasinda on miirokkeb vo
coxsaxali problemlordon biridir. Qirqovullarin embrional vo postembrional
inkigafinin Oyronilmosino ¢ox sayda todqiqatlar hasr edilso do, onlarin boyiima
va inkisafi haqqinda halo do tam tasavviirlor yoxdur.

Tadgiqatlarda moaqgsad volyer soraitinds yetisdirilon qirqovullarin 60 giin
miiddstinds canli ¢gakilorindo vo morfoloji dlgiilorinds bas veran doyisikliklori
milayyanlosdirmokdir.

Material vo metodika

Tadqiqatlar 2019-cu ildo (iyun-avqust aylar1) AMEA Zoologiya
Institutunun vivariumunda inkibasiya olunan 30 adad qirqovul ciicolari iizorindo
aparilmisg, naoticolorin islonilmasi Azerbaycan Dovlot Pedaqoji Universitetinda
yering yetirilmisdir. Yumurtadan ¢ixan ciicalor 2019-cu ilin yay aylarina
tosadiif etdiyinden, 30 giinliiyline qodor vivarium soraitindo saxlanilmig, 30
glinlitylindon sonra iso volyer soraitina kegirilmisdir. Tocriibanin sonuna gadar
qirqovullar  torkibinde 27,32% ziilal vo 2800 kkal ME olan, yemls
yemlondirilmisdir.

Ciicalarin ¢okilmasi va 6l¢iilmasi quslar yumurtadan ¢ixdigr ilk sutkadan
baslayaraq 1, 3, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 34, 36, 38, 42, 50
va 60 giinlor hoyata kegirilmisdir. Ciicalorin canli ¢okisi 0,1q, badon dlgiilori iso
0,0lmm doqiqliklo 6l¢iilmiisdiir. Canli ¢okinin miioyyanlosdirilmasindo
elektron (Adventure Pro Ohaus) torozidon istifado edilmis, quslarin
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morfometrik Olgiilmosi imumi qgobul edilmis metodikaya osason, 0,01
daqiqglikle aparilmigdir [19, 20]. Basin, dimdiyin, ganadlarin, panca liilasinin,
said slimilyliniin boylimo siirotinin hesablanmasinda Simalhauzen diisturundan

istifado edilmisdir [22]. C =—°9Y2—100V:
(t, —,)x0,4343

birinci va ikinci zaman aninda quslarin ¢okisi, t; vo tp - miivafiq olaraq quslarin
yasl.
1-3 sutkaliginda qirqovul ciicolorinin identifikasiyasi iigiin ayaqlarina
rongli sap baglanmis, sonra isa saplar ndmrali halgolor ilo ovozlonmisdir.
Tadgigatin noticalorinin statistik islonilmosindo Statistica StatSoft 12 vo
MsExel 2016 program paketlorindon istifado etmakla statistik islonilmisdir.

C- boylimo siirati, Vi vo V3 -

Alman naticalor
10 giinliik yasa godar ciicalords cinsi dimorfizm oalamatlorini tayin etmoak
miimkiin olmadigindan bu yasdan olan ciicalorin cinsiyystlori nozors alinmadan
canli ¢oki vo badon Olgiilorinds bas veran doyisiklilor miioyyan edilmisdir.
Naticalor cadvalds togdim edilir.

Cadval. 1-10 giinliik quirqovul ciicalarinin inkisaf va boyiima dinamikast

39
Ne Gostarici Quslarin yasi, giinlo
1 3 6 8 10
| |Canhi coki, gram, Mzm 8,780,094 | 9,48+2.36 |10,05+2,34]10,37+2,59|20,19+3,73
Boyiimo siirati - 0,03827 | 0,01949 | 0,01564 | 0,03301
, [Basin uzunlugu, mm, Mm [29,55:0,91]29,97£1,04[30,630.49|31,29+0,29|32,20+0,29
Boyiimo siiroi - 0,00705 | 0,00733 | 0,01766 | 0,00869
3 ﬁf‘rg‘ym uzunlugu, mm, 8,170,10 | 9,20+0,16 [12,67+0,15|13,03+0,28|13,17+0,10
Boyiimo siiroti - 0,05924 | 0,10657 | 0,01410 | 0,00559
A ﬁf&dlarm uzunlugu, mm, o4 45 10.26(33,59:40,2346,.40+1.01|52,11£0,11|58,14£0,12
Boyiimo siiroti - 0,15939 | 0,10768 | 0,05810 | 0,05473
5 |Ponca lilosi, mm, M=m 24,18+0,28(24,80+0,21[26,90+0,17|30,600,13|31,610,21
Boyiimo sirati - 0,01279 | 0,02710 | 0,06434 | 0,01626
s |Said simiiyil, mm, Mtm 15,64+0,64]16,86:1,49]17,56=1,15|18,30+1,55|20,15+2,19
Boyiimo siirati - 0,03741 | 0,01363 | 0,02072 | 0,04804

Qeyd: M — orta arfimetrik qiymat, m — orta arfimetrik giymatin sohvi
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Cadvalda verilon malumatlardan malum olur ki, 1 giinliik ciicalorin ¢okisi
8,78 q toskil edirsa, 10 giinliik ciicalords bu gostarici 2,5 dofodon ¢ox artaraq
20,19 q toskil edir. Belo artim onlarin xatti dlgiilorinds do geydos alinur.

Qirqovul ciicalorinin - boyiimo  siiratinin  hesablanmasi  naticasinds
mioyyan edilmisdir ki, bu gostoricilor forgli xarakter dasiyir. Bagsin
uzunlugunun boyiimo siiteti 3 vo 6 giinliik ciicolords 0,007, sokkiz glinliik
ciicolords 0,018, on giinliik ciicalords isa 0,009 toskil edir. Bagin uzunlugunun,
dimdiyin uzunlugunun, qganadlarinin uzunlugunun, poncs lilesi vo said
stimiiyliniin boyiima siirati gostaricilarinin do farglondiyi miiayyan edilmisdir.

12-60 giinliik qirqovul clicalorinin canli ¢oki dinamikast haqqinda
molumatlar 1-ci grafikds verilir.
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Qrafik 1. 12-60 giinliik qirqovul ciicalarinin canli ¢oki dinamikast

Miioyyon edilmisdir ki, hoyatin ilk ayinda qirqovul balalar1 nisbaton
yiiksok boylimo siirotini saxlayir. Bu dovrde erkok fordlorin boyiimasi siirotlo
davam etsa do, disi fordlerin boylime siiratinin azalmasi badon ¢okisindoki cins
forqlorin meydana ¢ixmasina sabab olur.

Qirqovul ciicalarinin bdyiima va inkisafindan asili olaraq baginin boytima
stiratinds geyds alinan doyisikliklor hagqinda malumatlar 2-ci qrafikds verilir.
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Orafik 2. Qirqovul ciicalarinin basinin boyiima siiratinin dinamikast

60 giinliik erkok fordlorin orta sutkaliq ¢oki artimlarinda qeyds alinan
azalmalar, disi fordlorin boyilimo siiratinin artmast ilo {ist-listo diislir. Bu gilinlords
disi fordlorin miitloq vo nisbi ¢oki artimi erkok fordlors nisboton daha yiiksokdir.
Boylima siirati erkok fordlords 0,01808, disi fordlords 0,02152 toskil edir.

Miioyyon edilmisdir qirqovullarin hom erkok vo hom do disi fordlorinin
bagimin uzunlugu quslarin yasi artdiqca artir. Qirqovullarin erkok fordlorin
baginin boylima siirotinin maksimum qiymati postembrional inkisafin 20-Ci
giinii, disi fordlords iso 18-ci giinii miisahido edilmisdir. Sonraki giinlords basin
boylima siiroti azalamaga baslamis, 30-cu giin yenidon hom erkok vo hom do
disi fordlorin bagmin bdylima siirotinin qiymati artaraq 0,03084 vo 0,029918
toskil etmisdir. Qirqovularin disi fordlorinin  basmin  boylimo  siirati,
postembrional inkisafin 34-cii giinii, erkok fordlorin miivafiq gostoricisini 2 dofo
iistoloyorok 0,01214 toskil edir. 50 giinliik cilicolords iso yenidon, erkok fordlorin
baginin boylimas siirati disi fordlorin gdstaricisinindon yiiksok olur (grafik 2).

Qirqovullarin yasdan asili olaraq dimdiyinin boyiims siiratinds bas veron
dayisikliklor haqqinda molumatlar 3-cli qrafikde toqdim edilir. Miisyyon
edilmisdir ki, 12 giinliik erkak qirqovullarin dimdiyinin uzunlugu, disi fordlerin
dimdiyindon 0,49 mm uzundur. Quslarin yas1 artdigca onlarin dimdiyinin
Ol¢iilorindo do artim geyds alinir. 48 giin miiddstinde erkok fordlorin dimdiyi
9,63 mm, disi fordlorin dimdiyi iso 7,7 mm artir.
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Orafik 3. Qurqovul ciicalarinin dimdiyinin boyiima siiratinin dinamikasi

Qrafik 3-0 nozer saldiqda, quslarin hom erkok vo hom do disi fordlorin
dimdiklorinin bdylimoe siiratinds 5 pik miisahide edilir. Birinci pik 16-c1 giin
erkok fordlordo geyde alimir ki, bu zaman bdylime siiratinin qiymati 0,02211
togkil edir. Bu yasdan olan disi fordlorin dimdiyinin bdyiimo siirati on asagi
olub 0,00073 toskil etmisdir. BOylima siirotinin qiymeti 20-ci giin erkok
fordlorin  gostoricisindon  asagi  olmusdur. Qrafikdos toqdim  olunan
molumatlardan aydin olur ki, bdylimo siirotinin maksimum qiymati
postembrional inkisafin 26-c1 giinii erkok fordlordo, 30-cu giinii iso disi
fordlords geyde alinir. 30-cu gilindon baglayaraq bdylima siirotinin qiymatinda
azalma 34-cii giino godor davam edir. Erkok fordlordo dimdiyin boyiima siirati
50-ci giindon baglayaraq yenidon artmaga baslayir. Disi fordlorin dimdiyinin
boyiima siirati iso azalmaqda davam edir.

Qirqovullarin yasdan asili olaraq qganadlarinin bdylimo siirotinds bas
veran doyisikliklor haqqinda moalumar grafik 4-do toqdim edilir. 12 gilinlik
qirqovul ciicalorinin ganadlarinin uzunlugu erkok fordlordos 60,80 mm, disi
fordlordo iso 46,53 mm toskil etmisdir. Bu yasdan olan qirqovullarin
ganadlarinin uzunluglarinin miiqayisasi gostorir ki, disi fordlorin, erkok fordlora
nisbaton qanadlarinin uzunlugu 14,27 mm qisadir. Bu gostorici do, cinsi
dimorfizm olamati kimi torafimizdon gobul edilmisdir.
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Qrafik 4. Qurqovul ciicalarinin qanadlarinin bdyiima siiratinda bas veran
dayisikliklar

Qrafikdo togdim edilon molumatlara osason gdstormok olar ki,
qirqovullarin ganadlarmin on yiiksok boylima siiroti postebrional inkisafin 16
giinii disi fordlordo geyds alinir. Bu zaman disi fardlorin gqanadinin boyiima
stirati 0,05339 olmusdur ki, bu da erkok fordlorin gostaricisindon 24,59%
coxdur. Sonraki giinlordon baslayaraq disi fordlorin ganadlarinin bdyiims stirati
azalarag 60-c1 giin 0,00724 toskil etmisdir. Erkok fordlorin ganadimin bdyiimo
stiratinin maksimum giymati 14-cii giin (0,09249), minimum qiymati 30-cu
(0,00348) geyds alinmisdir. Disi fordlorin ganadlarinin boyiima siirati, erkok
fordlorin gostaricisindon yiiksok olmusdur.

Qirqovullarin yasdan asili olaraq panca liilasinin boylima siiratinds bas
veran doyisikliklor haqqinda malumar 5-ci grafik verilir.

12 giinliik qirqovul ciicalorinin panca liilasinin uzunlugu erkok fordlordo
31,94 mm, disi fordlords iss 28,27 mm toskil edir. Bu yasdan olan qirqovullarin
panca lilesinin  uzunluglarinin miiqayisesi gostorir ki, bu gostorici disi
fordlords, erkok fordloro nisboton 3,67 mm qisadir. Bu gostorici do cinsi
dimorfizm olamati kimi gotiirtilmiisdiir. Qrafikdo toqdim edilon moalumatlara
asasan gostormok olar ki, qirqovullarin panca liilasinin an yiiksok boylima siirati
postembrional inkisafin 16-c1 giiniindo geyds alinir. Bu zaman disi fordlorin
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QOrafik 5. Qurqovul ciicalarinin panca liilasinin béyiima siiratinda bas veran
dayisikliklar

panca lilesinin boyiima siirati, erkok fordlorin miivafiq gostaricisindon 35,67%
¢ox olmusdur. Sonraki giinlordon baslayaraq ciicolorin qanadlarinin boyiima
stirati 18-ci giin minimum gostaricisi (0,00198) haddina ¢atmis, sonra artaraq
20-ci giin 0,00611 toskil etmisdir. 26 vo 42-ci gilinlor ham erkok vo ham do disi
fordlorin ganadlarinin boytima stiratinds artimalar geyds alinmigdir. Bu giinlor
boylimo siiratinin giymati miivafiq olaraq 0,00520; 0,00510 vo 0,00556;
0,00563 toskil etmisdir. 60-c1 giin erkok vo disi fordlordo ganadlarin boyiimo
stiratinin giymati 0,00082 vo 0,00131-5 godor azalmigdir.

Qirqovullarin yasdan asili olaraq said stimiiyliniin boyiimo siiratinds bas
veran doyisiklilklor hagqinda moalumatlar grafik 6-da verilir.

12 giinliik qirqovullarin erkak fordlorinin said stimiiyiiniin uzunlugu 20,89
mm, disi fordlordo 18,45 mm toskil etmisdir. Hom erkok vo hom do disi
qirqovullarin  said siimilyiiniin  Slgiilorindo  artim qeydo alinmigdir. Erkok
fordlorin gostoricilori biitiin hallarda disi fordlorin gostaricilorindon yiiksok
olmusdur. iki ayliq erkok qirqovullarin said siimiiyiiniin uzunugu 64,23 mm,
digi fordlorinin gostoricisi iSo 61,47 mm olmusdur. Qrafikdo verilon
molumatlarin miiqayisasinden aydin olur ki, postembrional inkisafin 14-cii
giinii disi fordlorin said slimilyiliniin boyiima siirati 0,00290, erkok fordlorin iso
0,00521 toskil edir. Tadqigat miiddstinds bdyiima siirotinin maksimun giymati
20-c1 giin geydo alinmigdir. Bu giinlordos said siimiiyliniin boyiimo siirati erkok
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Qrafik 6. Qurqovul ciicalarinin said siimiiyiiniin boyiima siiratinda bas veran
dayisikliklar

fordlordo 0,02440, disi fordlordo 0,03308 olmusdur. 22-ci giin  bdylimo
stiratinin giymati disi fordlordo 0,00397-o, erkok fordlordo 0,00807-0 godor
azalmigdir. 26-c1 giin bu gostaricinin giymati koaskin azalarag 0,00123 va
0,00111 toskil etmigdir. Novbati giinlords boyiima siiratinin giymotinds har iki
halda artma vo azalamalar geydo alinmigdir. 60-c1 giin bu gostoricinin giymati
erkok fordlords 0,00188-9, disi fordlordos iso 0,00166-a godor azalmisdir.

Miizakira

Yumurtadan ¢ixan ciicalorinin ¢okilori yumurtanin 6lgiilorindon asili
olaraq dayisir [5,1]. Inkubasiya olunan yumurtalarin ¢okilori 21,9-41,2 gram
arasinda olmusdur. Yumurtalar ¢okilorino gors yiingiil (21,9-25,5q), orta (26,0-
33,1 q) vo agrr olmaqla (34,1-41,2q) qruplagdirilaraq inkubatora
yerlosdirilmisdir. Yumutalarin ¢okilorindon asili olaraq, yumurtadan c¢ixan
clicolorin ¢okilori vo morfoloji slamatlorinin  6lgiilori do  forglonmisdir.
Tadgigatin naticalori, quslarin boyiima Vo inkisafina yumurtalarin g¢okilorinin
tosir etdiyini gostorir. Todqgiqatlarimizin naticalorine gors yumurtadan yeni
¢ixan ciicalorin cokilori yumurtalarin ¢okilorindon asili olaraq 7, 49-10, 30q
arasinda doyismis, orta ¢okilori iso 8,78+0,94q toskil etmisdir. Qeydo alinan
gostarici bu istigamotdo todqiqat aparan todqiqatcilarin aldiglar naticolordon az
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forglonir [13, 15, 21].

Qirqovullar yetkin yasa 20-24 hoftoliyinds catir. ©On intensiv boylimo 1-4
hafto arasinda miisahido olunur, 8-ci haftolikdo bdyiimo ohomiyyatli doracoda
azalir [10]. Strakové vo b. molumatlarina gora, daha sonra on siiratli boyiima 5-
10 hofto arasinda bas verir [16]. Homginin, Ipek vo Dikmen qirqovullarin 4-8
hofto arasinda an ¢ox canli ¢oki olds etdiklorini qeyd etdilor [4].

Gorecki et al. canli badon ¢okisindoki cinsiyyoto gore forqlorin
qirqovullarda 3 haftalik yaslarindan meydana goldiyini gostorir. Cavan quslarin
cinsiyyatino goro badon ¢okilori arasinda statistik diiriist forq tapilmamisdir [3].

Iki illik yasa qoder qirqovullarda aydin cinsi dimorfizm qeydo almmur.
Belalikla, cavan qirqovullarin cinsiyyati ikincili cinsi olamatlorine goroe toyin
edilir. Belo olamatlordon biri canli ¢oki ola bilor. Belo ki, hoyatlarinin ilk
haftosinin sonunda erkok fordlorin canli ¢okisi, disi fordlorin canli ¢okisindon
¢ox olur [6].

Bozi muolliflar torafindon Phasiamis colchicus néviinds badan ¢akisina
goro cinsi dimorfizm forqlorinin quslarin hayatinin birinci, liclincii vo ya
dordiincii hoftasinds [6, 3, 7], digarlari 8, 12 [11] va 16-c1 [14] haftaliklorinda
miisahido edilmasi haqqinda molumat verilir. Kurogkin canli ¢okilorine va
badon Olgiilorine gora qirqovullarda (P.colchicus colchicus) miisahids edilon
cinsi dimorfizimin 2-ci hoftodon baslayaraq miisahido edildiyi bildirilir [20].
Miixtolif regionlarda coxaldilan qirqovullarin boyiimo vo inkisaf xiisusiyyatlori
arasindaki qeydo alinan belo forglorin [9] novlerin foqdi xiisusiyyotlori vo
qurqovul yetisdirilon orazilorin iglim xiisusiyyatlorinin, onlarin saxlama
soraitlorinin tosiri ilo izah eldilo bilor. Bizim todqiqatlarin naticaloring gore
qurqovul ciicalorinin 12 giinliiylindon baslayaraq canli ¢okilori vo badon
olgiilorine gora cinsi dimorfizim slamatlori qeyde alinmigdir.

Mioyyon edilmisdir ki, qirqovul ciicolorinin  basinin, dimdiyin,
qanadlarinin, said slimilyli vo ponco liilesinin uzunlugunun artmasinda
sinxronluq miisahido edilir. Basin, dimdiyin, qanadlarinin, said siimiiyli vo
ponca liilasinin bdyiima siirotinin gostaricisindo iso forqlor miisahido edilir.
Postembrional inkisafin 22-ci giiniino godor olan dovr, bas, said stimiiyii vo
ponca liilasi {iglin bdylimo siiratinin maksimum olmasi ilo xarakterizo olunur.
Qanadlarin, said siimiiyli vo poanca liilosinin boyiimao siirati, disi fordlords erkok
fordlordo nisboton yiiksokdir. Basin olgiilorinin orta giymsotlorine goro qeydo
alman forqlor, qirqovullarin postembrional inkisafinin 12 giiniindon etibaran
statistik diirtist olur (P<0,05).

Dimdiyin bdyiims siiratinin maksimun qiymati erkok fordlords 26-c1 giin,
disi fordlordo 30-cii, gqanadlarin boylima siiratinin maksimum qiymati, erkok
fordlords 14-cii giin, disi fordlords 18-ci giin, panca liilesinin boyilima siiratinin
maksimum qiymati har iki fordds 16-c1 giin, said siimilyiliniin boyiima siiratinin
maksimum qiymati 20-ci giin qeydo alinmisdir. Qirqovullar yumurtadan
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cixdigdan sonra, 20 giin orzindo bas, dimdik, panco liilosi vo said slimiiyii
bOyiima siliratinin maksimum qiymatini saxlayir.

Dimdiyin bdyiima siliroti maksimum qiymatine erkok fordlorde
postembrional inkisafinin 16-c1 giinii, disi fordlordo iso 20-ci giin ¢atir. Sonra
hom erkok vo homds disi fordlorde dimdiyin nisbi boylima siirati azalir, erkok
fordlordo iso postembriogenezin 26-ci giinlindo yenidon koskin artaraq
maksimuma gatir.

Qirqovullarin baxilan parametrlorindon, ganadlarin, panco liilesi vo said
similyliniin boylimo siirotindo, postembrional inkisafinin 22-ci giindon
baslayaraq ovvalki giinlorlo miiqayisodo azalma miisahido edilir.

Notica

1. Yumurtadan yeni ¢ixan ciicalorin (P.colchicus colchicus) canli cokilari
yumurtalarin ¢okilorindon asili olaraq 7,49-10,30q arasinda doyisdiyi miisyysn
edilmisdir. Yumurtadan ¢ixan sutkaliq qirqovul ciicalorin orta ¢akilori
8,78+0,94q toskil edir. Qirqovul clicalorinin 12 giinliiyiindon baslaraq canh
cokilori vo badon oOlgiilorine goro cinsi dimorfizim olamatlorinin geydo
alinmisdir.

2. Dimdiyin boylima siiratinin maksimun qiymati erkok fordlordo 26-c1
giin, disi fordlordo 30-cii, ganadlarin bdyiimo siirotinin maksimum qiymati,
erkok fordlordo 14-cii giin, disi fordlordo 18-ci giin, panco liilasinin bdyiima
stiratinin maksimum qiymati hor iki fordds 16-c1 giin, said slimiiyiiniin boyiima
siratinin maksimum qiymati 20-ci giin qeyds alinmigdir. Qirqovullar
yumurdadan ¢ixdiqdan sonra, 20 giin orzinde bas, dimdik panco liilosi vo said
stimilyli bOylima siiratinin maksimum qiymatini saxlayir.
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AZORBAYCANDA YAYILMIS 4 NOV ACQAI}IADL.ININ )
(HOMOPTERA, ALEURODOIDAE) BIOEKOLOJI XUSUSIYYOTLORI
VO ONLARIN ENTOMOFAQLARI

Agar sozlar: bioekoloji xiisusiyyatlor, fillereya agqanadlisi, sitrus agganadlisi,
kalom agqanadlisi, tamizbadonli agganadii, entomofaqglar

Azaorbaycanda yayilmis 4 nov agqanadlinin  bioekoloji  xiisusiyyatlori
Oyranilmigdir. Fillereya agqanadlist monofaq olub, il arzinds 5-6 nasil verir. Yetkin
qanadli fordlor qislayir. Sitrus agqanadlisi polifaqdir, 2-ci, 3-cii yasl sirfalor
qislayirlar. Tobii soraitdo ildo 5-6, istixanalarda iso 10-12 nosil verir. Kolom
agqganadlist monofaqdir. Yetkin fordlori, bozon yumurtalar1 qislayir. Nasillor bir-birino
qarigdigt tigiin agganadlinin nasillorin say1 moalum deyildir. Tomiz badonli agqanadli
oligofaqdir, ¢ox genis yayilmisdir. Osas qida bitkisi molokan koludur, bostan-torovez
bitkilorina do bazon boyiik zarar vurur.

Askarlanmis 4 név entomofaq zorarvericilorin say tonziminde miiayyan rol

oynayir.
I'"A.Mycmagaesa, H.2.Mycmagaesa, 3.P.HUcmaiinosa

BUO3KOJIOI'MYECKUE OCOBEHHOCTH 4 BUJ10B BEJIOKPBLIOK H UX
SHTOMO®PAI'OB PACIIPACTPAHEHHBIX B ASBEPBAUJI/KAHE

Knrouesvle cnosa:  Ouoskonocuveckue — ocobewnHocmu, — uinepeiinvlil
aneupooud, yumpycogas OeloKpPbLIKA, KAnyCmHas OeloKpbLIKd, YUCHOmMen08ds
benokpulaka, sHmomoghacu

Bbut u3ydeHbl OMOPKOJIOTHYECKHE OCOOCHHOCTH 4-X BHJOB OCIIOKPBUIOK,
KOTOpBIE pacHpocTpaHsuIuch B AsepOaiimxane. Ousuiepeiickas OeIoKpbUIKa MOHO(Ar,
B rofly J1aeT 5-6 mokojeHuil. 3uMyIoT B3pocible ocoOu 3Toro Bpeaurens. Llutpycosas
OenokpbUIKa monMdar, 3MMYIOT JJHYUHKH TIEPBOTO M BTOPOTO Bo3pacta. B mpupoaHbIX
ycaoBusix naet 5-6, B rermunax 10-12 nokonenunit. KamyctHas 6enokpbiika MoHOGAr.
3uMyIOT B3pOcible 0cOOM, HHOTAA U sifa 3Toro Bpenureis. KoimuecTBo nokoneHuH
3TOTO BpEeIUTENsl TOYHO He u3BecTHO. UncToTenoBast OeIOKphUIKa onurodar, ImpoKo
pacnpocTpaHeHHBIH BUJA. B OCHOBHOM pa3BUBacTCs Ha KyCTax MOJIOKaHA, BPEIUT
OBOILIE - 0aX4eBBIM KYJIbTYpaM.
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boumn BeiBeHBI 4 Buga SHTOMOGdAra, KOTOpble YYacTBYIOT B CHIDKEHUH
YUCIIEHHOCTU BPEIUTEIICH.

G.E.Mustafayeva, I.E.Mustafayeva, Z.R.Ismailova

THE BIOECOLOGICAL FEATURES OF FOUR WHITEFLY SPECIES
SPREADING IN AZERBAIJAN

Keywords: bioecological features, the Fillerian whitefly, citrus whitefly,
cabbage whitefly, celandine whitefly, entomophagous pests

The bioecological features of four whitefly species spreading in Azerbaijan
have been studied. The Fillerian whitefly is monophagous, giving 5-6 generations a
year. Adult pests overwinter. The citrus whitefly is polyphagous, second and third
instar larvae overwinter. Under natural conditions, it gives 5-6 generations, in
greenhouses 10-12 generations. Cabbage whitefly is monophagous. Adult whiteflies,
sometimes their eggs overwinter. Since the generations intertwine, it is hard to define
the exact number of generations. The oligophagous celandine whitefly is widely
spread. These pests mainly inhabit molokan bushes and cause immense damage to
melons and vegetables.

The four identified species of entomophagous pests play a role in the
regulation of pest number.

Giris

Agqanadlilarin siirfalori, pupariyalart1 vo qanadli fordlori bitkilorin
yarpaglarinin alt sothindo yasayaraq, onlarin sirosini sorur. Zorarvericilor
bitkilorin toxuma vo hiiceyralorini zadsloyarak, siro axmasina sabab olurlar.
Digor torafdon agqanadli siirfalorinin ifraz etdiyi siro tizorinds hiss goboloklori
inkisaf edir. Bu goboloklor yarpaqlarin Ustlinii Ortorok bitkilorin normal
boyilimasi vo inkisafini longidir, fotosintez prosesi pozulur, tonoffiis cox
cotinlogir. Noticodo yarpaqlar saralib solur, hotta tokiiliir. Giiclii yoluxmus
bitkilor bazon mohv olurlar. Agqanadlilar noinki miixtolif kond tasorriifatt
bitkilorinin zororvericiloridirlor, eloco do miixtolif xostoliklorin kegiricilori
sayilirlar. Virus xastoliklorinin kegiricilori olan agqanadlilar bu xastoliklori
bitkilors kecirmakls olduqca boyiik zarar vururlar.

Azorbaycanin agqanadlilart bozi mislliflor torofindon Gyronilmisdir.
L.M.Axundova Abseron yarimadasinin istixanalarinda agqanadlilarin kond
tosarriifatt bitkilorina zoror vurdugunu yazir, lakin homin zararvericilorin nov
torkibi haqqinda he¢ bir malumat vermir. A.V.Boqagov Azarbaycanda istixana
soraitindo Asterochiton vaporiorum agqanadlisinin miixtolif bitkilora zoror
vurdugunu  gostormisdir  [5].  Q.A.Quliyev = Azorbaycanda  yayilmis
agqanadlilarin ndv torkibini, yayilmasini, bazi zororli ndvlorin biologiyasin
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todqiq etmis vo alinan noticolori “Azorbaycanin agqanadlilar1 (Homoptera,
Aleurodidea)” asorindo comlosdirmisdir. Bu todqgiqgat isindo Q.A.Quliyev yalniz
agqanadlilarin 2 ndv paraziti - Encarsia tricolor va Encarsia sp. haqqinda
molumat vermisdir. Encarsia tricolor meso vo baglarda fillereya agqanadlisinin
stirfo vo pupariyalaranida parazitlik edir, Encarsia sp. tomiz badonli
agqanadlinin siirfs, pupariyalarini mohv edir [5, 6]. Azorbaycanin agqanadlilar
G.Quliyev torofindon todqiq olunsa da, bu zororvericilorin  bioloji
tonzimlayicilori haqqinda molumat, demok olar ki, yoxdur .

Sonraki illorde G.©.Mustafayevanin elmi islorindo agqanadlilardan bohs
olunur, istixana agqanadlisinin bioekoloji xiisusiyyatlori bu miisllif torafindon
todqiq olunmusdur. Azorbaycanda yayilmis 9 nov aqganadli hagqinda da
Mustafayeva G. ©. malumat verir [3]. Miiollif torofindon homginin Istixana
agganadlisinin biekoloji xiisusiyyatlori, entomofaqlart haqqinda da molumat
verilir [2, 4, 7].

Material vo metodlar

Entomoloji materiallar hom tobii, hom do moadoni biosenozlardan iimumi
qobul olunmus metodika tlizro yigilmigdir [8]. Todqiqat islori osason ¢ol
soraitindo, ham do laboratoriya soraitinde aparilmisdir. Entomoloji materiallar
hom fordi, hom do kompleks faunistik ekspedisiyalar, ezamiyyotlor zamani
yigilmigdir, agqanadlilarin bioekoloji xiisusiyyotlori Abseronda vo Lonkoran
bolgosindo stasionar saholorde Oyronilmisdir. Zorarvericilorin yayilmalari,
bitkilorle qida bitkilori, zararvericiliyi do dyronilmisdir.

Todqgiqatlar osason yaz-yay aylarinda aparilmisdir, lakin payiz-qis
aylarinda da zororvericilorin bioloji xiisusiyyatlori dyronilmisdir. Zararvericilor
miixtalif bitki orqanlar1 — yarpaqlar, budaqlar vo zoqlar {izorinde quru halda
saxlanilmisdir.

Naticalar va onlarin miizakirasi

Tadqgiqatlar naticosindo 4 ndv agqanadlinin bioekoloji xiisusiyyatlori vo
onlarin say tonziminds rol oynayan parazit entomofaglar 6yronilmisdir

1. Siphonius phillyreae Haliday, 1835 — Fillereya agqanadhisi

Fillereya agganadlis1 meyve agaclarindan armuda, almaya zoror vurur,
ozgil, yemisan lizarindo boyiik toplular yaradir. Agqanadli dekorativ bitkilordon
goyriigo do zoror verir. Agqanadli respublikamizda dagliq vo dagotoyi
rayonlarda, meso vo baglarda genis yayilmisdir. Diinyanin oksor dovlatlorinde
yayilmisdir.

Azorbaycanda fillireya agqanadlist ilk dofo olaraq Qabslo rayonunda
armud agacinin yarpaqlar1 iizorindo tapilmisdir [5, 6]. Sonraki todqiqatlar
zamani Oguz, Kolbocor, Ismayilli kimi dagotoyi vo dag rayonlarinda genis
yayildig1 miioyyon edilmisdir. Zorarverici xiisusilo Ismayilli rayonunun Topgu,
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Buynuz, Qalaciq, Dialli, Bodov, Basqal kondlorinin otrafindaki mesolordo vo
baglarda daha genis yayilmisdir [6].

Agqganadlinin asas qida bitkisi yemisandir. Azorbaycanda yayilmis
agqanadlilar igorisindo tomizbadonli agqanadli tobii soraitdo yayilmasina goro I
yerdo durur, Fillereya agqanadlisi iso yayilmasina goro II yerds gorarlasir. Bu
agqanadli novii Azorbaycanin hor yerindo yayilmisdir, hom diizonlik, hom
dagotoyi, hom do dagliq rayonlarda genis yayilmisdir. Zororvurma gabiliyyatino
goro fillereya agqanadlisi istixana agqanadlis1 vo sitrus agqanadlisindan sonra
IIT yerdo durur. Mohz buna goro do dagliq vo dagotoyi rayonlarda meso vo
baglarda osas zororverici sayilir. Giiclii yoluxmada agaclarin yarpaqlari
deformasiyaya ugrayir, yarpaqlarin iizorindo sarimtil lokolor yaranir, yarpaglar
saralib solur vo tokiiliir. Bu agqanadlilarin tasiri naticasindo yarpaqlarda siro
axin1 bas verir vo hiss goboalokloari inkisaf edir.

Bu agqanadlinin disi fordlori yemisan yarpaqlarinin alt hissesindo
dairovi formada yumurta qoyurlar. Bu dairanin diametri toxminan 4-5 mm olur.
Bu dairs ag rongli mum qatla Ortiilmiis olur. Fillireya agqanadlisinin yumurtasi
cox xirda olub uzunlugu 0,2 mm-dir, uzunsov oval gokillidir. Sothi hamardir, 6n
yuxar1 ucu bir godar sivri, dal agagi ucu iso genislonmis formada olub, siskindir.

Filleraya agqanadlisinin yumurtalar1 balaca xirda saplagi - xiisusi qisa
cixintilart olur, bununla yumurta bitkilorin yarpagina borkidilir. Bu ¢ixintilarin
iti torofi yuxariya dogru olur, yumurta uc hissado yerlosir. Bu agqanadlinin
yumurtalar1 yagimtil rongli olub, soffafdir. Yumurtalarin embrional inkisafinin
5-6-c1 gilinlindo yumurtalarin rongi yavas-yavas qaralir, sonra tamamilo qaramtil
olur. Bu yumurtalarin embrional inkisafi 12-14 giin olur. Sirfolor tam
formalasdigdan sonra yumurtalar uzununa partlayir vo siirfolor oradan c¢ixir.
Cavan siirfolor uzunsov-oval sokilli, qarin torofdon yastilagmis, bel torafdon iso
bir godor siskin olur, cavan siirfalorin uzunlugu 0,25 mm-dir. A¢iq yasil
ronglidir, soffafdir, yaxs1 inkisaf etmis biglara, gozlors, ayaqlara va dalib-sorucu
agiz aparatina malikdir.

Bu siirfolor sorbost horokst etmok gabiliyystine malik olur vo 2 dofo
qabiq doyisir. I, II vo III yash siirfalor Slgiilorine gora bir-birindon forqli olurlar.
I yash siirfolor yavas-yavas horokot edirlor vo bitki siresi ilo qidalanirlar. Bu
strfolor yaxst inkisaf etmis otraflara, gézo vo bigciga malik olurlar. Siirfalorin
bigciglart 4 bugumlu olur. 4-5 giindon sonra I yasl stirfalor qabiq doyigerak, 11
yash stirfoloro gevrilir. 11 yash siirfolorin biggig1r nozoro ¢arpacaq dorocodo
qusadir. IT yaslt stirfalorin rongi do dayisilir, agiq gohvayi rongli olur. Bunlarda
artiqg mum ifraz edon borucuglar inkisaf edir. II yasl siirfolor 4-6 giin orzindo
inkisaf edir vo yenidon qabiq dayisirlor. III yasl siirfalor ¢oxlu miqdarda mum
ifraz edon borucuqlara malik olurlar. Bu borucuqlar badanin bel hissasinda vo
yanlarinda yerlogirlor. Bu siirfolor 4-5 giinliik inkisafdan sonra pupariyalara
cevrilir. Bu pupariyalara nimfalar vo yaxud yalan¢i puplar da deyilir. Bu
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agqanadlinin pupariyalar1 uzunsov oval formada olur. Bu pupariyalar qohvoyi
rongli olub, 3 ciit uzunsov borucuqlara malikdir. Pupariyalarin uzunluqu 1-1,2
mm olur.

IIT yagh siirfalor vo pupariyalar bir-birino ¢ox banzoyir, mohz buna goro
bunlarin arasinda agiq sorhod qoymaq miimkiin olmur. Pupariyalar 4-5 giin
orzindo inkisaf edir. Puparinin inkisafi ddvrriindo onun igorisindo tam
formalasmis cinsi yetiskon agqanadli asanliqla goriiniir. Pupariyanin icorisinda
inkisaf edon vo formalasan agqanadli pupariyanin bel hissosindo acilan T gokilli
dolikdon ¢06lo cixir. Pupariyalari tork etmis agqanadlilar 6z bodonlorini vo
ganadlarmi mumla Ortdiikdon sonra ug¢maga baslayirlar. Cinsi yetiskon
agqanadli bu yarigdan xarico ¢ixir. Puparinin dorisi igorisindon yenico azad
olunmus agqanadli ganadlarimi toadricon agaraq onu diizaldir, bu hal 5-7 doqiqo
davam edir, sonra ayaqlar1 vasitasilo ham badonins vo ham do ganadlarina mum
tozu yaxir. Bundan sonra iso qidalanmaga baglayir. Onlar bitki siresi ilo
qidalanirlar. Imaqonun uzunlugu 1,25-1,80 mm-dir. Bodeni agimtil-sar1
ronglidir. Bas1 demak olar ki, ticbucagsakillidir.

Fillereya agganadlisiin biitdvliiklo inkisafi 30-32 giina basa catir. I
orzinds bu agganadli 5-6 nosil verir. Bu agqanadlinin yetkin ganadli fordlori
qislayir. Bozi hallarda pupariyalar1 tork etmomis fordlor do onlarin igorisinda
quslayirlar.  Miisahidolorimizdon  molum  olmusdur ki, agqanadhilar
mayalandiqdan 2-3 giin sonra yumurta qoymaga baslayir. Umumiyyotlo,
agqanadlilara xas olan partonogenez hadisssino filleriya agqanadlisinda rast
golinmir.

Fillireya agganadlisinin  (Siphonius  phillyreae  Hal.) yayilma
dinamikasina dair miisahidolor 2013-2015-ci illordo Abseronda vo Loankoran
bolgesinde aparilmigdir. Fillereya agqanadlisi iyunun sonu iyulun avvallorindoe
goriinmoya baslayir. Kiitlovi ¢goxalmaga basladigi dovr iyul, avqust aylarinda
olur. Iyulun birinci ongiinlilyiindo yemisan yarpagi iizorindo yalniz yumurtalara,
tosadiifi hallarda iso cavan siirfaloro rast golmok olur. Ikinci 10 giinliiyiin
axirlarinda iso hom yumurtalara, hom do siirfalora rast golmak olur. Masalon,
diametri 5 sm olan yemisan yarpaginin alt sathinds yalniz 50-55 adad cavan
siirfo olmusdur. Iyulun axirlarinda vo avqustun ovvallorindo oksoriyyatindo
puparilora tosadiif olunmusdu ki, bunlardan da cinsi yetiskon agqanadlilar
cixmigdir. Yeni ¢ixmis agqanadlilar cavan yarpaqlara, diger cavan zoglara ugur.

Fillireya agqanadlisinin yayilma dovrii avqust aymnin ortalarindan
sentyabr ayma qodor olur. Payizda aparilmis todqiqatlar gostormisdir Ki,
oktyabr ayindan baglayaraq agganadlilarin sayr azalmaga baslayir. Noyabr
ayimnda iso bunlara tosadiifi hallarda rast golmak olur. Noyabrin birinci yarisinda
yarpaqlar {lizerinds puparilorin qabigina, ara-bir iso agqanadlinin 6ziino rast
golmak olur. Homin ddvrds agqanadlinin no yumurtasi, na do cavan siirfosi
tapilmigdir.
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Beloliklo, Fillereya agqanadlisi oliqofaqdir, yetkin qanadli fordlor
quslayir. 11 orzinda 5-6 nosil verir. Bir noslin inkisafi 30-32 giina basa catir.

2. Dialeurodes sitri (Ashmead, 1885) - Sitrus agqanadhis

Sitrus agqanadlisi sitrus bitkilori vo dekorativ bitkilor iizorindo genis
yayilmigdir. Agqanadlilarin siirfaleri, pupariyalar1 vo qanadli fordleri bitkilorin
yarpaglarimin alt sothindo yasayaraq, onlarin sirasini sorur. Sorma naticasindo
bitkilorin toxuma vo hiiceyralorini zodoloyarak, siro axmasina sobab olur. Digor
torofdon agqanadli stirfalorinin ifraz etdiyi sire iizorindo hiss goboloklori inkisaf
edir. Bu gobaloklar yarpaglarin {istiinii 6rtorak bitkilorin normal bdyiimasi vo
inkisafin1 longidir, fotosintez prosesi pozulur, tonoffiis cox ¢atinlogir. Noticodo
yarpaqlar saralib solur, hotta tokiiliir. Giiclii yoluxmus bitkilor bozon mohv
olurlar.

Sitrus agqanadlist polifaq zororvericidir. 2-ci vo 3-cii yaslt siirfalor
quslayirlar.  Pelarqoniya, fuksiya, yasomon vo digor bitkilor {izorinds
yayilmisgdir. A¢iq soraitds kol vo agac formasinda olan leqistrumlar tizorindo do
yasayir. Lavrovisna bitkisi lizorinds do genis yayilmisdir. 2-ci vo 3-cii yash
strfolor qislayirlar. Yoluxdurduqglar bitkilora ciddi zoror vurur. Lonkoranda
limon kollarinda 1 yarpaq ftizorinde 100-120 odad pupariyalarin oldugu
miioyyanlosdirilmisdir (2014), naringi {izorindo iss 145-160- a gqodor olmusdur.
Beloalikls, Sitrus agqanadlis1 polifaqdir. Siirfolor qislayir. Tabii soraitds ilds 5-6,
istixanalarda iso 10-12 nasil verir.

Yerli faunadan bu zororvericinin he¢ bir paraziti vo yirticist toyin
olunmamigdir. Odobiyyat molumatlarima gors, xarici dovlstlordo bu
zororvericinin effektiv paraziti Encarsia lahorensis How. malumdur. Bu parazit
1985-ci ildo Pakistandan, ABS-dan, Fransa dovlstindon Giirciistana- Acariyaya
(Qara doniz sahillorine) gotirilmis vo sitrus agqanadlisina qarsi istifado
olunmusdur. Bu néviin Azarbaycana introduksiyasit magsadsuyqundur.

3. Aleurodes brassicae Walker, 1852 - Kalom agqanadlisi

Yalniz kolom iizorindos yasayirlar. Kegmis SSRI mokaninda Ukraynada,
Odessa vilayatinda yayilmisdir. Azarbaycanda Lonkaeran-Lerik zonasinda genis
yayilmigdir. Kolom agganadlisinin osason yetkin fordlori vo bazon yumurtalari
quslayirlar. Yetkin fordlor agac qabiglarmin gatlari arasinda vo ya tokiilmiis
yarpaglarin altinda qislayirlar [1].

Puparidon ¢ixdiqdan 2-3 giin sonra agqanadli yumurta qoymaga
baslayir. Yumurtalar hom mayalanmis, hom do mayalanmamis ola bilir. Onlar
adoton kolom yarpagmin alt, bozon do iist torofino qoyulur. Yumurtagoyma
zamani disi ford xortumunu yarpagin iist sothino sancir vo xortumdan morkaz
kimi istifodo edorak onun otrafinda firlanir vo yumurtalarimi dairovi formada
yarpagin sothino diiziir. Digor hallarda disi fordlor yumurtalar1 topa halinda
qoyur vo ya tok-tok atir. Belo dairolordo vo ya topalarda 6-10 yumurta olur.
Yumurtalarin imumi say1 60-540 odods catir.
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Miisahidolorimizo asason laboratoriya soraitindo temperaturdan, havanin
rltubatliliydon asili olaraq agqanadlinin yumurtasinin inkisafi 12-14 giin davam
edir. Belo ki, davamli isti temperatur olan havalarda yumurtanin inkisafi qisa
miiddoto basa catir, amma nisboton asagi temperaturda daha uzun miiddot
davam eda bilor. Embrional inkisafi bitdikden sonra siirfo yumurtadan ¢ixir. Az
horakatli siirfolor inkisafinin ilk fdovrlorindo yaxsi inkisaf etmis agiz aparati,
dordbugumlu bigciq vo ayaqlarla tohciz olunmusdur. Tki dofo qabiq doyisdikdon
sonra nimfa vo ya pupariya morhoalosino kegirlor. Pupariyalar1 sarimtil yaxud
qohvoyi rongli olur. Pupari morholosino kecidlo olagodar olaraq bigciqlar,
ayaqlar yox olur. ilkin dévrds pupari siirfonin o biri morhalolerindon ¢ox da
secilmir, amma inkisafinin sonlarina yaxin puparinin aktivliyi azalir, ¢iinki
daxildon doyismo gedir. Bu doyisiklik todricon bas verir.

Yetkin ford puparidon T sokilli dolikdon ¢ixir. Halo qiraga ¢ixmamisdan
puparinin icorisindo yetkin fordi gormok olur. Dsolikdon, ilk agqanadlinin
hagoratin dos hissasi, sonra bas, daha sonra bigciglar ¢ixir. Bu proses comi bir
ne¢d doqiqaya bas verir. Bazi hallarda puparinin gabigi qalin oldugda bu proses
uzun vaxt tolob edir, hotta bazon zararverici puparidon ¢ixa bilmir vo mohv olur.

Qanadli fordlarin pupariden ¢ixma tezliyi temperatur vo riitubstdon ¢ox
asilidir. Havanin temperaturunun yuxari olmasi bu prosesi siirotlondirir, asagi
olmas1 iso zoiflodir. Puparidon c¢ixan boylik agqanadlilar qidalanmaga
baglayirlar. Onlar xortumlar ilo yarpagin toxumalarini desirlor vo onun sirasini
sorurlar.

Olverisli bioloji miihit - yoni normal hava temperaturu, riitubatlilik vo
gida bitkilori oldugu halda agqanadlilar bir neg¢o hofto yasaya bilirlor. Kolom
agqanadlisinin  osason yetkin fordlori vo bozon yumurtalart qislayirlar.
Agqganadlinin nesillorin  say1 melum deyil, ¢iinki nosillor bir-birino qarigdigi
ticlin onlar1 saymaq miimkiin olmur.

Beloliklo, kolom agganadlist monofaqdir. Yetkin fordlori, bozon
yumurtalart qislayir. Nosillor bir-birino qarisdigr liciin Agqanadlilarda nasillorin
sayint miiloyyonlosdirmok ¢atindir.

4. Aleurodes proletella Linne, 1758 - Tomizbadanli agqanadh.

Agqganadli ¢ox genis yayilmig novdiir. Azorbaycanin hor yerindo
tosadiif olunur. Agganadlilar i¢arisindo bu agqanadli Azorbaycanda yayilmasina
gora 1 yerdo durur. Bu ndv hom diizonlik, hom dagstoyi, hom do dagliq
rayonlarda ¢ox yayilmisdir. Agganadlinin osas gida bitkisi molokan koludur
(Lactuca cerriola L.). Agqanadlilarin bazi ndvlari oligofagdirlar. Tomiz badonli
agqanadli laktuca kolunun {izorindo yasasa da, bostan-torovoz bitkilorinin
lizorindo do inkisaf edir, hotta bozon zoror vurur. Zorarvericinin pupariyalari
sarimtil yaxud gohvayi rongli olur. Pupariyalarin bel hissasinds heg bir ¢ixinti
yoxdur. Diinyanin oksar dovlstlorinds yayilmisdir.

Demoli, Tomiz bodonli agqanadli ¢ox genis yayillmis novdiir.
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Oligofaqdir. Azorbaycanda yayilmasina gora 1 yerdo durur. Qida bitkisi
molokan koludur. Bostan-torovoz bitkilorinin tizorindo do inkisaf edir, hotta
bozaon zarar vurur.

Aparilan todqigatlar noticosinds 4 név agqanadlinin say tonzimindo rol
oynayan parazit entomofaqlar da askarlanmisdir. Entomofaqlarin nov torkibi vo
sahiblorla qida alagolori codvoldo gostorilmisdir.

Cadval
Parazitlor vo onlarin sahiblori agqanadlilar - aleyrodidlor

Parazitlorin novlori Agqanadlilarin névlori

Chalcidoidea Aphelinidae

Cins Eretmocerus Haldemani Aleurodes proletella L.
1. Eretmocerus haldemani Howard
Aleurodes
Cins Encarsia (Prospaltella) Foerster proletella L.
2. Encarsia partenopea (Masi) Siphonius
phyllyrea Hal.
3. Encarsia tricolor Foerster Aleurodes
proletella L
Siphonius
phyllyreae Hal.
4. Encarsia gautieri (Mercet) Siphonius

phyllyreae Hal.

Cins Eretmocerus Haldeman, 1850.

1. Eretmocerus haldemani Howard, 1908.

Abseronda Lactyca serriola L. ftizorindo Aleurodes proletella L.
agganadlisindan ¢ixarilmisdir.

Yayilmasi: Simali Amerika, Havay adalar1 vo Hindistan. Yaponiyada
istixana agqanadlisina qars1 bioloji miibarizade bu parazit hosaratdan istifado
olunur (Kajita, 1982 ) [9].

Cins Encarsia (=Prospaltella) Foerster, 1878.

2. Encarsia partenopea (Masi), 1909.

Lactuca serriola tizorindo Aleurodes proletella L. agqanadlisindan
cixarilmigdir. Aleurodes proletella L., Siphonius phyllyrea Hal. agqanadlilarinin
daxili parazitidir.

Yayilmasi: Krim, Qafqaz, Conubi Qafgaz, Qazaxistan, Orta Asiya,
Qorbi Avropa, Simali Afrika, Simali Amerika.
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3. Encarsia tricolor Foerster, 1878.

Quzilgiil vo yemisan kolu {izorinds entomoloji torla tutulmusdur.
Aleurodes proletella L., Siphonius phyllyreae Hal. agqganadlilarinin daxili
parazitidir.

Yayilmast: Qafqaz, Conubi Qafgaz, Qarbi Avropa, Simali Amerika.

4. Encarsia gautieri (Mercet), 1912,

Armud izerindo  Siphonius  phyllyreae Hal. agqanadlisindan
¢ixarilmisdir.

Yayilmasi: Fransa, Zaqafqaziya respublikalari.

Beloliklo, Encarsia cinsi 3, Eretmocerus cinsi bir ndvlo tomsil
olunmusgdur. Parazitlor oliqofaqdirlar.

Naticalor

1. 4 nov agqanadlinin - Fillereya agqanadlis1 (Siphonius phillyreae),
Sitrus agganadlist  (Dialeurodes sitri), Kolom agganadlist (Aleurodes
brassicae), Tomizbodonli agqganadli (Aleurodes proletella) — nin boekoloji
xiisusiyyatlori dyronilmisdir. Azorbaycanda Zorarvericiliyino goro iso birinci
yerdo sitrus agqanadlisi, II yerdo iso fillereya agqanadlisi durur. Kolom
agqanadlis1 da bazon ciddi zarar vurur. Yayilmasina gors iso agqanadlilardan 1-
ci yerdo - Tomizbadanli agqanadli (Aleurodes proletella), 11 yerds iso Fillereya
agqanadlis1 (Siphonius phillyreae) qorarlasir.

2. Zararvericilorin 4 ndv entomofaqi agkarlanmisdir ki, bu entomofaqlar
zorarvericilorin  say tonzimindo miioyyon rol oynayirlar. 1 nov afelinid
(Eretmocerus haldemani) Eretmocerus cinsina, 3 n6v isa (Encarsia partenopea,
Encarsia tricolor, Encarsia gautieri) Encarsia cinsina aiddir.

3. Sitrus agqanadlist polifaq zorarvericidir. Azerbaycanda entomofaqi
yoxdur, xarici dovlatlordo zorarvericinin effektiv paraziti Encarsia lahorensis —
in Azorbaycana introduksiyasi magsadauygundur.

ODOBIYYAT

1. Ismayilova Z.R. Lonkaran regionunda kolom bitkisinin baslica zararvericilori //
Pedaqoji Universitetin “Xabarlor” j., Baki, ADPU, 2012, Ne 1, s. 84-86.

2. Mustafayeva G.O. AzZarbaycanda yayilmis istixana agqanadlisi (Trialeurodes
vaporariorum West.,1856) va onun entomofaglari haqqinda // Azarbaycan
Zoologlar Camiyyatinin asarlori, Baki: 2014, TV cild, Ne 1, s. 98-106.

3. Mustafayeva G.O. Azorbaycanda agqanadlilarin (Homoptera, Aleurodoidea)
nov tarkibi va trofik slagoelori // Azarbaycan Zoologlar Comiyyatinin asarlori,
Baki: 2016, s. 65-71

4. Yaminova (Mustafayeva) G.O. Abseron soraitinds istixana agqanadlisi

229



G.9.Mustafayeva, |.E.Mustafayeva, Z.R.Ismailova

(Trialeurodes vaporariorum Westwood) vo onun parazitlori / W3Bectus
Axanemnn Hayk Aszep6animkanckoit CCP, Cepusi OMONOTHYECKHMX HayK.
Baki1:1986, Neo 1, s. 23-26.

5. Kyauee I''A. Matepuanbl kK U3y4eHHIO OCIIOKPBUIKM B A3sepOaiimkane // 3B,
AH Aszep06. CCP, 1958, c. 49-59.

6. Kymes I'A. benoxpeuiku (Homoptera, Aleurodadea) AsepOaiimxkana.
ABtopedepar kana.auccep., baky: 1959, 17 c.

1. Mycmagpaesa I'A. O naByX BUAax anedpoani, BpeAAINX HACAKICHHUSIM B
ooranmueckom camy HAH AsepOaiimkana / MexayHapoaHas HaydHas
KoH(epeH. “HMHTpoAyKuus W 3alMTa pPacTeHUH B OOTAaHMYECKHX Cajax H
neuaponapkax”. Jlonenk: 5—7 cenrsaops, 2006, c. 354-357.

8. Tpsanuyvin B.A., Illanupo.B.A., [l]enemunvruuxosa B.A. Tlapa3uTbl 0 XUIIHUKH
Bpenutenei c.x. KyapTyp. Jlenunrpaz: Komoc, 1982, 256 c.

9. Kajita H. Nativ parasites of the grenhuse witefly Trialeurodes vaporariorum
(Westw.) in Japan and results of trist use as biological control agents //
Zeitschrif fur Argewandte Entomologie. 1982, 3d., p.457-464.

Redaksiyaya daxil olub 01.02.2021

230



Pedaqoji Universitetin Xabarlari. Riyaziyyat va tabist elmlori seriyasi — 2021, C. 69, Nel, s. 231-239
Transactions of Pedagogical University. Series of mathematics and natural sciences — 2021, V. 69, Nel, pp. 231-239

UOT 53
V.0.0rucov

vidadi_orucov@mail.ru

FiZiKA MUSLLIMLORININ METODIKI HAZIRLIGININ
BOZIi PROBLEMLORI
(2020-ci ilds tosdiq edilmis Tohsil Programinin tatbiqi konteksindo)

Acar sozlar: tohsil, bakalavr, tohsil programu, fizika miiallimi

Mogalads Azarbaycan Respublikast Tohsil Nazirliyinin Tohsil ixtisaslart grupu
Uzro DoOvlot Tohsil Programlarini hazirlayan is¢i qrupu torsfindon hazirlanmisg
bakalavriat saviyyasinin talablorine uygun “050105-Fizika muosllimliyi” ixtisasi tizra
Tohsil Programu 6ziindan avvalki Tohsil Programlari ilo miiqayisali sokilds arasdirilir.
Bakalavriat soviyyssinin “Fizika muosllimliyi” ixtisast tizro Tohsil Programinin bazi
problemlori, onlarin hoalli yollart gosterilir vo eyni zamanda golocokdo daha da
tokmillogdirilmasi ilo bagl bir sira tokliflor do verilir.

B.0.0Opyooices

HEKOTOPBIE ITIPOBJIEMbI METOJIUYECKOMN MOATOTOBKA
VYUYUTEJIEA ®U3UKU

Knrwowuesvie cnosa: obpasosanue, 6axanagp, oopazoeamenvHds npocpammd,
yuumeinsb Quzuxu
B cratee paccmaTpuBaercsi oOpa3oBaTellbHas IporpaMma IO CIELUaJIbHOCTH
«050105 - VYuwrens ¢(u3MKU» B COOTBETCTBUH ¢ TpeOOBaHMAMHU OakajlaBpHara,
MOATrOTOBIECHHAass  pabouell  rpymmoii 1o  pa3pabotke  ['ocymapcTBeHHBIX
00pa3oBaTelbHBIX MPOrpaMM JUIsl TPYNIbl  00pa3oBaTeNbHBIX  CHELUATBHOCTEH
MunncrepctBa oOpa3oBanusi Aszepbaiipkanckoil PecnyOnmkm B CpaBHEHHWH C
NpebIAYIIMME 00pa3oBaTesIbHBIMU IporpamMmMaMi. 1lokasaHel HEKOTOpBIE MPOOIEMBI
nporpaMMel OakanaBpuaTa MO OOY4YEHHIO (HU3MKE W MX PELICHUs, a TaKkKe psij
HNPEAJIOKEHUH 110 AATBHEUIIEMY COBEPILIEHCTBOBAHUIO.

V.0.0rujov

SOME PROBLEMS METHODICAL PREPARATION
OF TEACHERS OF PHYSICS

Keywords: education, bakalavr, educational program, physics teacher
The article examines the educational program in the specialty "050105 -
Teaching Physics" in accordance with the requirements of the bachelor's degree,
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prepared by the working group for the development of State educational programs for a
group of educational specialties of the Ministry of Education of the Republic of
Azerbaijan in comparison with previous educational programs. Some problems of the
bachelor's program in teaching physics and their solutions are shown, as well as a
number of proposals for further improvement.

Diinyanin inkisaf etmis 6lkalorinds elm va texniki toraqqinin, igtisadiyyatin
biitiin sahalorinin inkisafina daha gox tosir gostoron elmi kosflorin osasan tobist
elmlari ilo bagh olmasi hamu torafindon birmanali olaraq gobul edilir. Hom do
tobiot elmlorinin Oyrodilmasi ilo formalagsan oqli miilkiyystin amok bazarinin
inkisaf istigamatlorini miioyyanlosdirmasi Vo onu idars etmasi do hamiya ballidir.
Buna goro do iqtisadi giiciin Gstiinlitylinii tomin edan tobist elmlarinin gonc naslo
daha semarali vo naticayoniimlii Gyradilmasi ilo bagli maraqlar inkisaf etmis
Olkalor arasinda asl ragabato ¢evrilmisdir. Bu 6lkalords tobist elmlorinin 6yradil-
moasi ilo bagl proseslora daha hossas yanasilir, onun idars olunmast ilo bagh dovlst
Vo comiyyat torofindon maliyysloson miivafiq todbirlor-miixtalif programlar, elmi
todgigatlar, eksperimentlor hayata kegirilir. Tobist elmlorinin, o ciimlodan ds fizika
elminin Oyrodilmasine olan maraqlarin spektri siiratlo yenilogir vo daha da
genislonir. Uzun illorin tocriibasi gostorir ki, fizika elminin 6yradilmasine olan
maraglarin tomoli timumtohsil moktablorindo formalagdirilir. Siibhasiz ki, bu
maraglarin tomin olunmasi istiqgamotinds atilan ilk addim miasirliyi 6ziindo oks
etdiron Tohsil Programlarinda nozords tutulmus kompetensiyalar1 reallagdirmagi
bacaran fizika miisllimlorinin hazirlanmast ilo baglt masololordir.

Bu baximdan respublikamizda 1992-ci ildo gobul olunan ilk Tahsil Qanunu
yeni yanasma imkanlarimi agdi. “Fizika miiollimliyi” ixtisast tizro Tohsil
Programlart ali tahsilin mazmununun Bolonya prinsiplarine uygun qurulmasi,
inteqrasiya olunmasi, homg¢inin fizika elminin inkisaf soviyyasing, eloco do
olkomizin sosial-igtisadi inkisaf meyllorino uygunlagdirilmasi1 mogsadilo zaman-
zaman doyisdirilmisdir.

Ardicil vo sistemli islahatlarm montiqi davami olaraq, pofessor Cofor
Coforovun sadrliyi ilo Azorbaycan Respublikasi Tohsil Nazirliyinin Tohsil
ixtisaslar1 qrupu lizro Dovlot Tohsil Proqramlarini hazirlayan is¢i qrupu torafindon
aparilan moagsadyonlii kompleks todbirlor 6z bahrasini verdi. “Fizika miiollimliyi”
ixtisas1 tizro Tohsil Programi da yenilondi.

2020-2021-ci tadris ilindon baslayaraq, ali tohsil miisssisalorinin bakalavriat
saviyyasinin taloblorina uygun olaraq “050105-Fizika miiallimliyi” ixtisas1 tizro
Tohsil Programimin totbigins baslanmigdir. Bu programi 6ziindon avvalki (2014-cii
ilds tosdiq edilon) eyni adli programla miiqayisa etdikds bir sira oxsar va forgli
cahatlorlo yanasi bir sira miiasirliklo saslagon yeniliklori do gormok olar:

2020-ci ilds tosdiq edilmis Tohsil Programinin hazirlanmasinda milli tahsil
sisteminin beynolxalq tohsil sistemina, kompetensiyalarin beynolxalq tocriiba vo
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omok bazarinin tolablorine uygunlasdirilmasi osas istigamot kimi gotiiriilmiisdiir.
Bu program 6ziinds talobo mobilliyinin artirilmasini, tolobaslorin daha ¢ox sarbost
islomalorinin stimullasdirilmasini, miivafiq kompetensiyalarinin-yumsaq vo Sart
vardislorinin formalasdirilmasini shato edir. Programda yekun dovlst attestasiya-
sinin logvi, tacriibonin yeni formada toskili, fonlorin sayinin azaldilmasi, ixtisas
fanlarinin va onlarin 6yradilmasins ayrilan kreditlarin artirilmasi va S. masalalor do
diggots layiqdir.

2020-ci ilds tosdiq edilmis Tohsil Programinda golocaok fizika misllimlarinin
hazirhgmm metodiki sistemi oks olunmusdur. Biitiin Tohsil Programlar1 onun
icrasin1 tomin edon miisllimlor Gigin nozords tutuldugundan, ilk 6nca sistemli
metodiki talobloro uygun olmalidir. Bu masalo miisllim, o ciimlodon fizika
miallimlarinin hazirlanmasinda boyiik shamiyyat kasb edir. 2020-ci ilds tasdiq
edilmis Tohsil Programinda fizika miislliminin hazirliginin metodiki sisteminin
omok bazarinin tolobatlar1 nozors almmagla ilk 6nca talimin moagsadi, mazmunu,
Oyratma texnologiyalari, vasitalor, talimin naticalorinin giymatlondirilmasi ilo
yanagi, fordi keyfiyyotlori genis kompetensiyalara malik olan miitoxassislora
goyulan talablara uygun yeni bir baxis formalasdirilmigdir.

2020-ci ilda tosdiq edilmis programin adindan diizgiin olaraq “Ali tahsilin
dovlot standart’” sozlori gotlirilmiisdiir. 2009-cu vo 2014-ci il “Fizika
miallimliyi” ixtisasi tizro Tohsil Proqramlar1 osas kompetensiyalara uygun olaraq
5 vo 6 istigamati ohato edirdi [1,2].

2020-ci ildo tosdiq edilmis Tahsil Programi iso bir ¢oxu yeni olmagla 9
istigamat tizra daha genis {imumi vo peso kompetensiyalarinin formalasdirilmasina
yonalmisdir. Hor iki son (2014-cii vo 2020-ci illor) Tohsil Programlarinda birinci
istigamot “Umumi miiddoalar” adlamir, hor birinds dord alt bond nozordo
tutulmusdur. Burada oxsarliglarla yanasi, yeni forqli yanasmalar da mdvcuddur.
Baslica magsadlorin shato dairasinin daha genis olmasi 2020-ci ildo tosdiq edilmis
Tohsil Programmin 1.2-ci bondinds ilk baxigdan diggati calb edir. Belo ki:

- ixtisas lizro mozmunun kompetensiyalarinin, ixtisasin ¢argivasinin, fonlor
tizra tolim va 6yronmo metodlarimin, giymotlondirma tisullarinin, talim naticalo-
rinin, kadr hazirligi aparmaq TUglin infrastruktura vo kadr potensialina olan
tolablorin, talobonin tacriilbokegma, isadiizolmo Vo tohsiliniartirma imkanlarinin
miioyyanlogdirilmasi;

-tolabalorin vo isogdtiironlorin mozunlarin oldo etdiyi bilik vo bacariglar,
elaca do tolim naticalori barado malumatlandirilmast;

- tohsil programi iizro kadr hazirhigmin bu programa uygunlugunun
giymatlondirilmasi zamani bu prosesa calb olunan ekspertlori molumatlandirmagin
0z oksini tapmasi [3].

2020-ci ildo tosdiq edilmis Toahsil Proqramimin 1.4-cti bandinds tolobanin is
rejiminin 5 (bes) gilinliikk, hoftolik auditoriya vo auditoriyadankonar timumi
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yiikiiniin hacminin 45 saat, haftolik auditoriya saatlarmin hacmi timumi hoftalik
yiikiin 50%-don az olmasi da 6z aksini tapmusdir.

2014-cii ildoki “Fizika miiallimliyi” ixtisasi iizro Tohsil Programinin ikinci
boliimii “Mozunun ixtisas xarakteristikast vo kompetensiyasi” adlanmagla 3 alt
banddon ibaratdir [2].

Birinci alt bandds bakalavrin ixtisas xarakteristikasina yer verilmis, sonraki
bandlards iso programin manimsanilmasi naticasinds mozunun yiyslonmoali oldugu
timummodoni (UK 13 istigamotde) Vo peso (istehsalat-pedaqoji, toskilati-
inzibatgiliq vo pedaqoji sahalor tizra-PK 12 istigamatdo) kompetensiyalarina
goyulan 25 talobs aydinliq gotirilmisdir.

2020-ci ilds tosdiq edilmis Tohsil Programinin ikinci bolimii “Mazunun
kompetensiyalar” adlanir. Bu boliimda programin monimsanilmasi naticosinds
mozunun Yyiyalonmoli oldugu vo oksariyyati yeni olan kompetensiyalara (44
istigamotdo:11-iimumi, 33-peso) aydmliq gotirilir. Istor {imumi, istorso do peso
kompetensiyalar1 ovvalki programa nisbaton daha aydin va genis olmagla yanast,
hom do Azorbaycan dovlotgiliyinin vo xalqinin milli maraglarim 6ziinds ehtiva
edirlor.  Moasalon:  2014-cii  ildo tosdiq edilmis Tohsil Programinda
kompetensiyalardan biri “Hiiquqi biliklora va etik normalara yiyalonmok (UK-4)”
kimi nazords tutulmusdursa, 2020-ci ilds tosdiq edilmis Tohsil Proqgraminda oxsar
kompetensiyalara daha genis yer verilir:

- Ixtisast iizro Azorbaycan dilindo sifahi vo yazili kommunikasiya
bacariqlarina;

- Azaorbaycan dovlatgiliyinin tarixi, hiiquqi, siyasi, madani, ideoloji asaslar
vo milasir diinyadaki yeri vo roluna dair sistemli vo hortorofli biliklors, milli
dovlatimizin perspektiv inkisafini prognozlagdirma gabiliyyatloring;

- milli dovletimizin qarsilasdigi tohdidlori vo ¢agirislart miioyyanetmo
bacariglarina daha genis yer verilir [3].

Bu bolmoda diggeti colb edon daha bir 6namli cohat iso fizika elminin
miixtolif saholori tizro 6yradilmasi nozardo tutulan elmi biliklarin, eloco do pedaqoji
faailiyyatin hor torafli reallagdirilmasimi tomin edon bacariglarin formalasdiriimasi
metodlarinin  goériinon, digqgeti colb edon olmasidir. Belo bir yeni pedaqoji
yanagmada talim prosesinds asas diggstin nalors yénaldilmasi aydin goriiniir:

- Elektrik vo magnit sahslorinin xarakteristikalarini tosvir etmok bacarigina;

- molekulyar kinetikanin asaslarini, molekulyar koglirmo hadisalorini bilmak,
diffuziya, 6zliiliik vo istilikkegirma hadisalori arasindaki slageni izah eds bilmok va
onlar1 hal parametrlari ilo alagelondimok bacarigina;

- problemli soraitdo tosobbiiskarliq gostarmok vo masuliyysti 6z {izarine
gotiirmak bacarigina;

- tohsilin huqugi-normativ bazasma dair sonadlor haqqinda molumatin
oldugunu niimayis etdirmok gabiliyyating;
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- sistemli tofokkiiro sahib olmagla yanasi, pedaqoji innovasiyalar
monimsamok keyfiyyatins vo doyison pedaqoji miihito uygunlasmaq bacarigina vo
s. [3].

2009-cu ilds tosdiq edilmis Toahsil Programimim monimsanilmasi {igiin 240
kreditds nozords tutulmus “Tahsil Proqgramimin strukturu” adlanan boliimiinds isa
tolablor 5 istigamats yonoaldilmisdir [1].

2014-cii ilds iss tosdiq edilmis Tahsil Programinin tigiincii boliimii tohsilin
mozmununa Vo Saviyyasina qoyulan minimum talablor, peso foaliyystinin
xarakteristikasi, peso foaliyyatinin asas istiqgamatlori: pedaqoji, istehsalat-pedaqoji,
toskilati-inzibatgiliq vo s. aydinliq gotirilir. Burada da bilik, bacariq vo vordislor
baximindan programin monimsanilmasi 240 kreditds nozords tutulur. Bu
programda da bakalavr tohsil programini monimsomok {igiin nozori talimo,
tocriibalara, tatillora va yekun attestasiyaya ayrilan timumi hoftolor gostarilir.

2009-cu vo 2014-cii ilds tosdiq edilmis Tohsil Programindan forgli olaraq,
2020-ci ildo tosdiq edilmis Tohsil Programinin {iglincii bolimii “Tohsil Progra-
minim strukturu” adlandirilmis vo burada fonlorin todrisine timumi deyil fordi
yanasilmis, “050105-Fizika miiallimliyi” ixtisas1 iizro kadr hazirligina nazordo
tutulan 240 (4 il) AKTS kreditin imumi vo ixtisas hazirligina ayrilan fonlor tizro
bolgiisii, hamginin fonlor {izro formalasdirilmasi vacib olan akademik, eyni
zamanda isgiizar doyorlorlo bagli bir metodoloji istigamatlondirmo ilo yanasi,
xtisusi diggat yetirilmasi vacib olan oriyentirlor do aydin gostarilir.

2014-cii ildo tosdiq edilmis Tohsil Programinin dordiincii bolimii “Maddi-
texniki, todris bazasi vo kadr potensiali” adlanir.

2020-ci ilds tosdiq edilmis Tahsil Programinin dordiincii bolimii iso “Tadris
Vo Oyronma” adlanir, tolim-torbiys prosesinin toskilinin nozards tutulan talim
naticalorinin olds olunmasina yonoldilmasi sortlondirilir. Bununla bagl miisllimin
tolim posesindo totbigini nozords tutdugu tolim texnologiyalari gabaqgcadan
milayyanlogdirilmali, tosvir edilmali va ictimaiyyato (mosalon, universitetin veb
sohifasinds, programlar toplumunda) agiq olmalidir. Digor bir sortdo tolim
prosesinda fargli todris metodlarindan istifado edilmasi do geyd olunur. Burada
miiollima metodiki dostok olaraq bir sira miiasir tolim metodlarinin adlan sadalanir.
Bu metodlarin totbiqi zamam nozoriyys vo praktiki tolim arasinda tarazliq
g6zlonilmasi, asas diggstin amak bazarinin doayison ehtiyaclarina uygun olaraq
praktiki bacariglarin formalagdirilmasina yonaldilmasi tdvsiya olunur.

2014-ct ildo tosdiq edimis Tohsil Programinin besinci bolimii “Tadris
prosesinin forma vo metodlar” adlandig1 halda, 2020-ci ilds tasdiq edilmis Tahsil
Programinin bu bolimii “Qiymatlondirmo” masalalorino hosr olunub. Burada
giymatlondirmanin toskili qaydalart agiglanir, tolobolorin  gézlonilon tolim
naticalarinin samarali sokilds 6lgiilon olmasi vurugulanir. ©lds olunan naticalarin
monitoringinin aparilmasi, onlardan tohsil proqramlarinin tokmillosdirilmasindo
istifadosi nozords tutulur. Bununla bagli giymotlondirms dsullarinin miivafiq
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sonadlorda (masalan, fann proqraminda, sillabusda vo s.) tosvir edilmasi vo hami
ticlin aciq (masalon, universitetin veb sshifasinds, programlar toplumunda vo s.)
olmast qeyd olunur, metodiki tovsiyo Xarakterli istifado edilo bilocok
giymatlondirms tisullarindan niimunalor verilir, onlardan istifadoe zaman, istifado
olunan isullarin aydin miioyyanlosdirilmis meyarlara osaslanmaqla yanasi,
akademik etikaya uygun tolobonin oldo etdiyi bilik, bacariq vo gabiliyyat
Soviyyasinin diizgiin vo etibarli sokildo miioyyan olunmasi xiisusi olaraq qeyd
olunur.

Tohsilin somaraliliyina va naticoydnliilityiing, inkisafina bilavasita tasir edon
osas amillor Azorbaycan Respublikasi Prezidentinin 2013-cii il 24 oktyabr tarixli
Sarancamu ilo tesdiq edilmis “Azarbaycan Respublikasinda tohsilin inkisafi iizro
Dovlat Strategiyasi”nda 6z oksini tapmugdir:

- mosuliyystini dork edon, demokratiya prinsiplorina vo xalqmnin milli
ananalaring, insan hiiquq vo azadliglarina hérmot edon, azarbaycangiliq ideyalarina
sadiq olan, miistaqil va yaradici diigiinon vatondas va soxsiyyat yetisdirmok;

- milli manavi vo timumbasari doyarlori goruyan vo inkisaf etdiron, genis
diinyagoriisiine malik olan, togobbiislori vo yeniliklori giymatlondirmoyi bacaran,
nozari vo praktiki biliklors yiyslonon, miiasir tofokkiirlii vo rogabst gabiliyyatli
kadrlar hazirlamaq [4].

Strategiyada soxsiyystin formalasmasinda tokco bilik, bacariq, verdis vo
miloyyan foaliyystlo bagli funksional hazirliglar deyil, onun soxsi keyfiyystlora:
ictimai foalliq, yaradiciliq, tosobbiiskarliq va s. kimi humanist xiisusiyyatlora malik
olan soxsiyyat kimi yetisdirilmasi asas toloblordon biri olaraq geyd olunur. Belo
fordi keyfiyyatlorin torbiys olunmasi mogsadilo aparilan tolim prosesinds fargli
moqsadlar hayata kegirilir. Tohsilalana movcud sosial tocriibanin dyradilmasi ilo
yanagi, miixtalif Tohsil Programlarinda nazards tutulan bilik, bacariq vo vardislor
do Oyradilir. Bu baximdan 2020-ci ildo tosdiq edilmis Tohsil Programinimn
“Programuin vo har bir fonnin talim naticalori” adlanan altinci boliimiinds tolim
naticalori, eloca do ayri-ayr1 fonlar {izra talim noticalorinin miioyyanlogdirilmasi,
sillabusunun hazirlanmasi vo burada comiyystin vo omak bazarinin doyigon
chtiyaclarma cavab veran nozori vo praktiki mozmunun 6z oksini tapmasi,
miintazom sokilda yenilonmasinin akademik heyatin salahiyyatina verilmasi fargli
Soxsiyyatyonlii yanagmalara imkan yaradir.

2014-cii ilds tosdiq edilmis Tohsil Programimin altinct béliimii ise “Yekun
dovlat attestasiyasina qoyulan taloblor vo giymotlondirmo” masalalarine hasr
olunmusdur.

“Infrastruktur vo kadr potensiali”na hasr olunmus 2020-ci ildo tosdiq edilmis
Tohsil Programinin yeddinci boliimii tadris, 6yranma va giymatlondirma prosesi ilo
baglh ali tohsil miiassisasinin zoruri infrastruktura vo burada ¢alisan elmi-pedaqoji
kadrlarm yiiksok elmi doracays, yiiksok pesokarliga malik olmalarmi da
sortlondirir.
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Uzun illorin miisahidesi gostorir Ki, tocriibbonin kegirilmasi ddvriindo
tolobalords bir “hayacan” sindromu méveuddur. Sarbastlik daracasi yetorli deyildir.
Bunlar1 nazoro alaraq, ali pedaqoji maktoblorin mozunlan faaliyysto baslamazdan
avval beynolxalg tocriibado oldugu kimi miitloq internatura kegmolidirlor. Bazi
gabagqcil dlkolords internatura ali pedaqoji tohsil programlarinin zoruri formasidir.
Bu programlar gonc miiallimlora nazari biliklarinin praktikada totbiqi, elocs do peso
bacariglarinin giiclondirilmosi baximindan énomlidir. ik dofs olarag 2020-ci ildo
tosdiq edilmis Tohsil Programmin sokkizinci- “Pedaqoji internatura” adlanan
bolimiindo pedaqoji internaturanin magsed Vo Maramina, toskili formalart vo
giymatlondirma qaydalarma genis yer verilir. Internatura ali pedaqoji tohsilin tadris
programlarini manimsayan soxslor {iglin diplomdan sonraki peso hazirliginin
onomli  formasi olmagla, gonc miollimloro misllim kimi iso baslamalarina va
tohsil sisteminds miivafiq vozifolor tutmaga genis imkanlar yaradur.

2020-ci ildo tosdiq edilmis Tohsil Programinin sonuncu-dogquzuncu
“Mosgulluq vo Omiirboyu tohsil” boliimii bakalavr programinin mozunlarmin
isloya bilocoyi uygun miisssisolora aydinliq gotirmaklo yanasi, tohsillorini
magistratura soviyyasi iizro miivafiq ixtisaslasma se¢im cadvalino asason magistr
programlarinda davam etdira bilmolorini osaslandirir. Eyni zamanda  tohsil
miiddatinds olds olunan bilik, bacariq vo yanasmalar mozunlarin miistoqil sokildo
pesokarliq soviyyasini artirmaga, émiirboyu tohsil almalar tiglin ilkin sortlordon
oldugu geyd olunur.

Ali tohsil miiossisalori 6z foaliyyatlorini tokca tohsilverma funksiyalari ilo
mohdudlagdirmamali, fizika tolimi ilo bagl problemlor giindomds olmali, ilk
novbads fizika elminin son nailiyyatlorinin oks olunmasi, fiziki hadisalorin tobio-
tino biitov bir baxisin tomin olunmast nazordo tutulmali, onlarm halli ilo bagh
moasalalor elmi-tadgigat foaliyyatinin osasini togkil etmolidir. Bu masalalorin
somoarali halli yollart golocok fizika miiallimlorinin hamisinin osas maragina
cevrilmolidir.

Fizika toliminin biitiin saviyyslorinds informasiya texnologiyalari xiisusi
onom dasiyir. Belo yanagma fizika elminin inkisaf qanunauygunluglarina sdykanir.
IKT-don somorali istifado hazirlig miiallimlors fiziki eksperimentlorin aparilmasi
zamani bir sira virtual cihazlarin, kompiiterlorin komokliyi ilo idars olunmasini
tomin edir. Bu masalo pandemiya dovriiniin yaratdigr realliglarla birgs 6ziinii daha
gabariq sokilda gostordi. Fizika tolimina dair tohlillarin naticalori bir daha gostarir
ki, tolim texnologiyalarinin hoyata kegirilmasi ilo bagl ayri-ayr1 foaliyyat
novlorinin informasiyalagdirilmasina kaskin ehtiyac yaranir. Bu baximdan fizika
tolimi, eloco do gonc miisllimlorin faydali pedaqoji faaliyysto hazirlanmasi
proseslorinin informasiyalagdirilmas1 miiasir “Fizika toliminin nazoriyyassi vo
metodikas1” elminin asas problemi olaraq qalmaqdadir.

Hamuya ballidir ki, imumtohsil moktablords fizika teliminin saviyyasinin
asagl olmasi ilk novbads yiiksok kvalifikasiyali fizika miiallimlorinin ¢atismamasi
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Vo ya onlarin peso kompetensiyalarinin zoif olmasi ilo baghdir. Bu ohatali
problemi doguran soboblarin bir ¢oxu tohsilalanlarin biliklarinin tohlili zamani tizo
GIXIT:

Tohsil Programinin tokmil olmamast;

Movcud fizika darsliklorin miiasir taloblors uygun olmamast;

Yeni programlarin ¢atin adaptasiyasi;

Moktablorin  maddi-texniki bazasinin zaifliyi, ayani tolim, multimedia
vasitalorinin, somoarali va naticoyoniimlii talim texnalogiyalarinin qithgt;

Tohsilalanlarin haddindan artiq yiikklonmasi va s.

Fizika miuollimlarinin pedaqoji-peso foaliyystino hazirlanmasi ilo bagh
yetorli tocriibo formalagmigdir. Bu tacriibo gostorir ki, fizika miollimlarinin
hazirlanmasina yeni yanagmalar miollimlorin peso hazirhigmma bir basa tosir
gostorir. Fizika elmina dair biliklorin hocminin ¢oxlugunu nozoro alarag, yeni
yanagmalar zamam osas diqgeti tohsilalanlarin  elmi  diinyagoriisiiniin
formalagmasina, elmin son nailiyyatlorine yonaldilmasi vacib sort olmalidir.

Tacriiba kegoan sonuncu kurs talobalarinin bir gismi iso diizalmak, bir gismi
iso tohsillorini magistraturada davam etdirmays {stiinliik verorok miivafiq
programlar tizro hazirliq kurslarina getdiklari tigiin bakalavriat saviyyesinin “Fizika
miiallimliyi” ixtisasi tizra Tohsil Programi bu taloblora tam cavab vermadiyi balli
olur. Bu da 6z novbasinda tolobonin haddindan artiq yiikklonmasina sabob olmagla
yanas1, hom da tacriibanin keyfiyyatino 6z moanfi tasirini gostarir.

Ali tohsil miiassisalorinin bakalavriat soviyyssinin “Fizika miiollimliyi”
ixtisast lizro Tohsil Programinin golocokdo daha da tokmillosdirilmasi ilo bagli
agagidaki bir sira masalalorin nazars alinmasini mogsedomiivafiq bilirik:

1. Tohsil Programlari miiallimlar {iglin nazards tutuldugundan, 2020-ci ilds
tosdiq edilmis Tohsil Programinin izahat varagesi zenginlosdirilmali, imumtohsil
pillosindo  goxsiyyotyonlii mozmunun formalagdirilmasinda fizika elmino dair
biliklorin  rolunu  diizgiin  doyearlondirmoyi  bacaran gonc  miollimlorin
hazirlanmasina tosir gdstoron on zoruri metodiki istigamat veran elmi prinsiplorin
daxil edilmasi;

2. 2020-ci ildos tosdiq edilmis Tahsil Programinda nozari saviyyanin yiiksok
olmasi normal sayilsa da, tocriibado tatbiq edilo bilocok bilik va bacariglarin daha
uygun nisbatinin yaradilmast,

3. Yeni Tohsil Programinin hazirlanmasi zamani fizika fonninin tadrisi ilo
bagli miiasir tolim texnologiyalarin va fizika elminin xiisusiyyatlorinin xarici
olkalorin bu sahads faaliyystini miigayiss Vo tahlil etmoklos reallagdiriimas;

4. Fizika millimlorinin psixoloji-pedaqoji, elmi-metodik hazirliq soviy-
yasinin daha da giiclondirilmosi magsadilo ali tohsil miiassisalorinin bakalavriat
soviyyasinin “Fizika miiollimliyi” ixtisast iizro Tohsil Programinin “ixtisas fonlori”
boliimiine “Xiisusi pedaqogika vo psixologiyanin asaslart” fanninin daxil edilmasi;
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5. Tacriiba gostorir ki, fizika fonn kurikulumu ilo darsliklor arasinda
miisyyan uygunsuzluglar mévcud ola bilir. Bu baximdan ali tohsil miiassisalarinin
bakalavriat soviyyesinin “Fizika miollimliyi” ixtisasi lizro miollimin metodik
hazirligiim mazmun Xattini ixtisas fonni tizra Tahsil Programi vo darslik miisyyan
etmalidir;

6. Bakalavriat soviyyosinin “Fizika miuollimliyi” ixtisas1 tzro Tohsil
Programinin  Miiallimlorin iso Qgobulu miisabiqasinin proqrami ilo bir-birine
uygunlasdirilmasi;

7. Istor bakalavriat, istorso do magistratura soviyyasinda golocok fizika
miiallimlorinin hazirlanmasi modelindos todqigat islorinin aparilmasi ilo bagl nazari
Vo praktik vardislarin tarbiys olunmasina xiisusi onam verilmasi;

8. Hazirda Pedaqoji Universitetlorin oksariyyatinin tohsil programlarmna IKT
fonni daxil edilso do, burada IKT-nin {imumi mosaloleri Syradilir. Miiallim
hazirliginda IKT-don istifado ilo bagh praktik vardislorin formalasdiriimasmin
indiki zamanda daha vacib olmasin1 nozars alaraq har bir fakiiltads ixtisasdan asili
olaraq todris planlarina masalon: Fizikanin (riyaziyatin, kimyanon, biologiyanin, vo
s.) tadrisinda IKT-dan istifadonin segma fann kimi daxil edilmasi.

9. Laborator vo tocriibi mosgalolorin aparilmasi metodologiyasinin
tokmillogdirilmosi  moqgsadilo  fizika  miollimlorinin - informasiya  vo
telekommunikasiya texnologiyalarindan istifado bacariglarinin slave hazirliginin
aparilmast;

10. Miihiim texnoloji proseslorin fiziki osaslarmin 6yradilmasi fizika elmino
ciddi maragin artirilmasma Xidmat edir. Fizika fonninin todrisi zamani sagirdlorin
peso yonimii istigamatinda torbiys olunmast ilo bagl gonc misllimlarin texnoloji
proseslorin fiziki asaslarmin 6yradilmasi ilo bagli is sisteminin formalasdirilmast;

11. Miollim hazirhg etaplarindan biri do tohsilalanlarin = bilik  vo
bacariglarinin giymotlondirilmosi magsadilo golocak fizika miiallimlorinin todris-
metodiki kompleksinin yaradilmasidir.
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BiOLOGIYANIN TODRIiSINDO TOCRUBOLORIN TOSKILI iLO
TODQIQATCILIQ BACARIQLARININ ASILANMASI

Agar sozlar: tadgiqat, bacarig, biologiya, tacriiba, praktik is, eksperiment,
problem, miistaqil is

Moqals timumtohsil maktob biologiyasinin tadrisinds sagirdlors tadqiqatciliq
bacariglarinin agilanmasina hasr olunmusdur. Gosterilmisdir ki, sagirdlors todqiqateiliq
bacariglarinin agilanmasinda tacriibolorin, praktik islorin togkili cox vacibdir. Osarda
musllif sagirdlors todqiqatgiliq bacariglarinin asilanmasinda tacriibs vo praktik islorin
togkilinin vo bu isdo sagirdlore miistaqilliyin verilmosinin shomiyyati asaslandirlir.
Orada miisllimlore komok edacok tacriibe vo praktik islora dair niimunoslor verilir.
Pedaqoji eksperimentin noticasi olaraq tocriilbo aparilan siniflo diger sinfin bilik
keyfiyyati, todqgiqatciliq bacariglart miiqayiss edilmis vo natico ¢ixarilmigdir. Biologiya
misllimlorine problemin hallins dair faydali meslshatlor va tovsiyslor verilmisdir.

HI.M.Ceuoosa

PA3BUTUE UCCJIEAOBATEJIbCKUX HABBIKOB ITYTEM
OPI'AHM3ALIMHA OIIBITA NTPENNIOJABAHUSA BUOJIOT'UHN

Knrouegwle cnosa: uccreoosanue, Hagviku, 6UONO2USA, NPAKIMUKA, NPAKMUYECKAS
paboma, sKcnepumenm, npoodaema, CamMocmosmenbHas paboma

Cratpsi TmoOCBsiieHa (OPMHUPOBAHUIO Yy IIKOJBHUKOB HCCIEIOBATEIhCKUX
HaBBIKOB TIPH TPETIOJ]ABAaHWKA OWOJIOTMU B CpEeNHEH MIKolle. Bbuto oTMedYeHo, 4To
OpraHM3anys dKCIIEPUMEHTOB U MPAKTHUECKUX 3aHATHI OYeHb Ba)KHA B BOCIIUTAHUH Y
CTYJICHTOB  WCCIIEZIOBATENIbCKMX HABBIKOB. ABTOp OOOCHOBBIBa€T BaKHOCTH
OpraHM3aliy MPAKTHYECKOW PabOTHI B BOCITUTAHHUH y CTYJIEHTOB HCCIIEIOBATEIBCKUX
HABBIKOB ¥ TPHJAHWW CTYJEHTaM CaMOCTOATENLHOCTH B O3TOH pabore. B Hem
TIPUBOJATCS TIPUMEPHI OTIBITA M MPAKTHYECKOH pabOThl, KOTOPHIE TIOMOTYT yUUTEISIM.
B pesynpTare = memaroru4eckoro  3KCIEpUMEHTa  KAayecTBO  3HaHMH |
WCCIIEIOBATEIIbCKUX YMEHUH IPYroro kiacca ObLIO COMOCTABIEHO C TNPOBEACHHBIM
KJIACCOM M CJIENIaHbl BBIBOABI. YUUTENSIM OWOJOTHM OBUIM TaHBI TOJE3HBIE COBETHI U
PEKOMEHIAIINH IO PELICHHUIO TPOOIIEMBI.
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S.M.Seyidova

DEVELOPMENT OF RESEARCH SKILLS BY ORGANIZING
EXPERIENCES IN TEACHING BIOLOGY

Keywords: research, skills, biology, practice, practical work, experiment,
problem, independent work
The article is devoted to the formation of research skills in schoolchildren in
teaching biology in secondary school. It was noted that the organization of experiments
and practical exercises is very important in fostering research skills in students. The
author substantiates the importance of organizing practical work in educating students'
research skills and giving students independence in this work. It provides examples of
experiences and practical work to help teachers. As a result of the pedagogical
experiment, the quality of knowledge and research skills of another class was
compared with the class conducted and conclusions were drawn. Biology teachers were
given useful tips and advice to solve the problem.

Problemin aktualligi. Umumtohsil moktob fonlorinin, o ciimlodon
biologiyanin todrisinin  asas magsadi tolim vo torbiysnin  keyfiyyatini
yaxsilagdirmaq, sagirdlordo praktik vo todgiqatgiliq bacari@ini inkisaf
etdirmoakdon ibaratdir. Bu istigamatdo miiallimlorin, o ciimladan biologiya
miiallimlorinin 6hdasina daha ¢ox mohsuliyyat diisiir. Onlar sagirdlora biolo-
giyadan tokco nazori bilik vermoklo kifaystlonmir, eyni zamanda sagirdlorin
todgiqatciliq bacariginin inkisafina diqqoeti artirir, nozori materiali dorindon
monimsadir, onun praktikada miistoqil olaraq totbigini hoyata kegirirlor.

Biologiya darslarinds sagirdlorin todqiqatgiliga calb edilmasi tigiin onlara
cihazlarla, maddalorlo islomak bacariglart asilayir, miisahido aparmag, natico
¢ixarmaq, miiayyan laborator omaliyyatlarini yerina yetirmok, timumilogdirma
Vo sistemlosdirmoni hoyata kegirmok foaliyyatlorina qosurlar. Onlara qizdirici
cihazlardan, metal stativdon istifado etmok, bioloji stokanlarla, siiso gablarla,
kolbalarla, golavilor, tursular, duzlar vo onlarin mohlullar1 ilo tohliikasiz
davranmaq gaydalarini 6yradirlor [3, s.114].

Biologiyanin tadrisinds sagirdlordo todqiqatciliq faaliyyatini inkisaf
etdirmok {¢iin niimayis, laboratoriya tocriibalori vo praktik mosgalalords
eksperimentlordon istifado olunmasi miisbat notico verir. Sagirdlora coadval,
diagram, grafik tortib etmok qaydalar izah edilir. Sagirdlor qarsisina problem
goyulur, farziyys irali siiriiliir, forziyys dogiqlosdirilib niimunalor gostarilir va
timumi noticalor ¢ixarilir. Masalon, bitkilorin gidalanmast vo tonoffiisii,
maddalor miibadilasi haqqinda sagirdlora malumat verarkon miivafiq tocriibalor
aparilir, onlarin gidalanmasi, tonoffiisii barads biliklori miivafiq suallarla:
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e Bitkilorlo heyvanlarin qidalanmasi arasindaki  forq noadon
ibaratdir?

e Canlilarda gedon tonoaffiis prosesinin mahiyyati nadan necadir?

e Maddslor miibadilasi nadir? - xatirladilir.

Sagirdlor tocriibalorin  naticalorina  osason suallari cavablandirir,
timumilasdirir, belo natica ¢ixarirlar ki, bitkilorin boytimasi, mohsul vermasi,
qidalanmasi onlarda bas veran maddoslor miibadilosindon asilidir.

Toadqigatciliq gabiliyyatinin inkisafi ti¢iin sagirdlors bitkilori, heyvanlari
miisahido etmok, onlar {izarinds tocriiba goymaq, natico ¢ixarmagq, miiqayiss
aparmaq, sokKillorini ¢okmok, torkibini toyin etmok, miigovva, herbari
hazirlamagq, bitkilora qulluq gostormok, onlari olverigsiz miihitdon gorumaq
kimi praktik bacariqlar asilanir.

Miiollim sagirdlori qruplara boliir, har grupa toxum va digar lovazimatlar,
is varaglori lizra tapsiriglar verir: Qabin divarini filtr kagiz vo ya qumla ortiin.
Qabin har birina 100 adad noxud va ya lobya toxumu diiziin, ona islanana gador
su tokiin, doftorinizo asagidaki cadvali ¢gokin. Toxumlarin hor giin namliyini
yoxlaymn,clicaran toxumlari sayin, naticalari cadvaldas yerlosdirin.

Toxumlarin say1 | Clicorma tarixi | Ciicartinin say1 Cilicormo faizi

100 odod toxumdan 10 giin orzindo negosinin ciicordiyi sayilir, faizlo
miqdar ¢ixartlir, codvaldo yazilir. Masalon, 100 toxumdan 96 odad ciicormissa,
demali, ciicaran toxumun cilicarma faizi 96 olmusdur [2. s.61,62].

Praktik isin sonunda, qrupun lideri goriilmiis islorin vo tocriibalorin
naticalorini sinif qarsisinda toqdim edir. Qruplar bir-birinin isini qiymatlondirir.

Bitkilorlo baglt movzularin tadrisinds sagirdlors bitkilorin hoyati, boytimo
Vo inkisafina dair todqiqat xarakterli tapsiriglarin verilmoasi, madoni bitkilarin
becarilmasi, mithafizasins dair bacariglarin asilanmasina tam uygundur.

Tocriibo vo miisahidalorin asason moktobin orazisinds yayilmis bitkilar,
yaxud otaq bitkilori lizorinds toskil edilmosi miisbat natico verir. Ciinki otaq
bitkilori tizorindo aparilan tocriibalor daha asan olmagla dogigq noticalorin
alinmasina imkan verir [1. $.161].

Miiollim eksperiment aparilacaq, tocriilbo goyulacaq bitkilari ilin ov-
valindon miiayyon edir. Onlara lazim1 miinbit gorait yaradir vo xiisusi yerlordo
yerlogdirir. Eyni zamanda miisahido va tocriibo mévzularinin planini hazirlayur.
Sagirdlor arasinda goriilacaok islara, toskili nazords tuutlmus tocriibalora uygun
vozifo bolgiisii aparir. Sagirdlor otaq bitkilori, onlarin béyiima va inkisafi tiglin
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zoruri amillarla: is1q, su, istilik, mahsuldar torpag, mineral va boy maddalari ilo
tanig edilir. Miisahido vo ya tocriibanin plani, bitkinin xarakterik xiisusiyyati
izah olunur. Sonra sistemli sokildo todris materiallarinin ardicilligina asason
tocriibalor qoyulur. Altinci sinifdo fonnin tadrisinds bitkinin organlar1 kok,
govdo, yarpaq, ¢icok, toxum, meyvo ardicilligla Oyradilir. Bitki kokiiniin
oyranilmasina dair materialin todrisinds kokiin inkisafi ilo bagl tocriibalarin
aparilmasi sagirdlorin tadqiqatgiliq foaliyyatino asasli tosir gostorir. Belo
tocriibolordon biri: “Bitki ciicortisi kokiiniin inkisafina tosir edon amillor”
mdvzusunda aparilir.

Sinaq siisasinin dibins bir az su tokiiliir. Homin kokiin tizarine tusla bir-
birindon eyni masafods nisan vurulur. Sonra bitki yas pambiga biiriiniir, kokiin
ucu suya toxunana gadar sinaq siisasine salinir. Kok su alir, pambiga toxunmus
toxum ise sinaq siisesinin agzinda qalir. Iki-ii¢ giindon sonra kokiin iistiina
vurulmus nisanlarin bir-birindon aralandigi nozora c¢arpir. Onlar1 yenidon
olgmoklo sagirdlar kokiin 3 giin arzinds na gadar boyiidiiyiinii miisahids edirlor.
[4,s.118-120].

Bitki govdosinin bdyiimo Vo inkisafina dair miixtolif tocriibalordon
istifado edilmosi miisboat notico verir. Tumurcugun inkisafinin miisahido
edilmasina dair tocriibonin aparilmasi sagirdlorde todqiqatciliq bacariglarini
daha da mohkomlondirir. Masalon, govdada suyun vo mineral maddalarin
horokatino dair belo bir tocriibo apartlir. Limon bitkisindon 9-11 sm
uzunlugunda ¢ilik, boandvse, qloksiniya ¢igoklori, iki kigik siise, ag vo qirmizi
miirokkab gotiiriiliir. Stisays tomiz su tokiiliir, tiind qirmiz1 rang alana gadar ona
qurmizi boyaq vo ya qurmuzi miirokkob olave edilir. Iki-ii¢ bondvso giilii
¢icoyinin saplagi kasilorok stisadoki qirmizi suya qoyulur. 4 - 5 saatdan sonra ag
logoklordo damarlarin qirmizi rong almasit aydin nazora carpir. Sagirdlor bunun
Sobobini aragdirir vo suyun bitkida harokati ilo alagslondirirlor.

Sagirdlora todqiqatcilir bacariqlar agilayan tocriibalor yuxar siniflords
do davam etdirilir. Insan boadoninda gedon fizioloji proseslorlo bagl tocriibaler,
todqiqat islori hoyata kecirilir, nozori biliklor praktik olarag monimsadilir.
Masalan, 8-ci sinifds “Dayaq-harokat aparati” bohsinin “Badonimizin diraklori”
movzusunun todrisinde miistaqil isin togkil edilmasi ilo sagirdlorin tadqiqatgiliq
bacarig1 inkisaf etdirilir. Bunun {iiglin paylama materiali osasinda stimiik
niimunolori: uzun, yasti, yarilmis oynaq, misarlanmis siimiiklor, onurga
fogoralori iizorindo sagirdloro miisahido aparmag vo coadvoldo onlar
timumilogdirmok tapsirigi verilir.

Stimiiklarin harokatsiz Stimiiklarin az harokatli Stimiiklarin harokatli
birlosmasinin adlari birlogsmasi birlogsmasi
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Kalsiumsuzlagdirilmis vo yasti siimiiyiin xiisusiyyatlorini aydinlasdirmaq
t¢lin asagidaki tocriibonin aparilmasi miisbat natico verir. Tacriibonin
aparilmasi tigiin hor stola iki adad sinaq siisosi, qusun vo ya dovsanin qabirga
stimiiklori, spirt lampasi, pinset, 10%-li vo 30%-1i xlorid tursusu paylanir.

Qusun bud siimiiyii 10 %-1i xlorid tursusuna salinir vo bir ne¢o giindon
sonra tursudan c¢ixarilir, yuyulur, onun elastik oldugu niimayis etdirilir.
Stimiiklar tursuda kalsiumdan tamizlonir (duzlar hall olur), sinaq siisalori dorsin
sonuna gadoar saxlanilir. Sagirdlor qusun gabirga siimiiklorini pinsetls tutiib spirt
lampasinin iizorinds yandirirlar, yanmis stimiik 6z formasini saxlayir, kiil halina
diistir. Sagirdlor miisahido edirlor ki, yanma zamani stimiiyiin tizvi maddalori
yanir vo ugur, qeyri-lizvi maddoalor, yoni mineral duzlar isa galir. Sagirdlor
tocriibaya asason mineral duzlarin siimiiys mohkomlik, tizvi maddalarin iss ona
elastiklik verdiyini miisahido edirlor [5. s.41].

Simiiklorin bir-birilo birlosmasini vo oynagin harakatlorini gdstoron
model hazirlanir, niimayis etdirilir.

Sagirdlar torafindan yerina yetirilmasi zoruri sayilan va todris prosesinds
onlarin tadgiqatgiliq bacarigini inkisaf etdirilmasina xidmat edon miistaqil islor
bir ne¢o formada: praktik islor, yoxlama islori, canlilar {izorindo fenoloji
miisahidolorin aparilmasi, miixtalif mozmunlu bioloji masalalarin  halli,
kolleksiya, codval, model vo diagramlarin hazirlanmasi, albom, hesabat vo
referatlarin tortibi, toqdimatlarin hazirlanmasi, layiholorin iglonmasi va s.
formalarda hoyata kegirilir.

Praktik islor zaman1 sagirdlor preparat vo avadanliglari segmok, tocriibalor
tiglin cihazlar1 qurasdirmagq, tocriibalori aparmag, noticaloro aid hesabat vo ya
cadval tortib etmok bacariglar aldo edirlor. Isin sonunda tocriibalorin noticalori
miizakiro edilorkon, sagirdlorin hazirladiglart cadval, hesabat, togdimat
nozardon kegirilir vo giymatlondirilir.

Elmi yeniliyi. Todgigat naticesinds miioyyan edildi ki, todris prosesinds
sagirdlorin miistaqil faaliyyatino xidmat edan islors istiinliik vermoklo onlarin
todgiqatciliq qgabiliyyatini inkisaf etdirdikdo onlarda nozori biliklori hayatda
totbiq etmok bacarig1 formalasir.

Tolim prosesinds sagirdlorin todqiqatgiliq bacarigmin inkisaf etdirilmasi
problemini hall etmok {iglin miiayyonlosdirilmis forma vo metodlara aid
tovsiyalorimiz osasinda Baki sohorindoki 9, 44, 230 sayli moktoblorinds
miiallim vo sagirdlorlo sorgu aparildi, onlara bir sira foaliyystlorin hoyata
kegirilmasi maslahat bilindi.

Tovsiyalora uygun aparilan darslorin naticalorindon molum oldu ki,
miistoqil iglorin yerino yetirilmasi sagirdlorin bilik soviyyasini yiiksoldir,
todqiqatgiliq bacariglarini inkisaf etdirir. Siniflar tizra naticalor tohlil olundugda
molum oldu ki, tediqgatciliga yonolmis metodlarin diizgiin secilmasi ilo
movzularin yeni metodik osasda todrisi sagirdlorin todqiqatciliq bacariglarina
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miisbot tosir gdstormisdir.

Praktik ahamiyyati. Tadgiqatin timumilasdirilmasindan belo bir natico
alind1 ki, biologiya dorslorindo todqiqat metodlarindan istifado edilmasi va
todqiqatgiliga yonoalmis tocriiba Vo layihalorin islonmasi sagirdlords doarin bilik
qazanilmasina va tadqiqatgiliq bacariglarinin inkisafina osasli komok gostarir.
Todqiqatciliq islori talimin keyfiyyotini yiiksaldir, hortorofli inkisafa malik
soxsiyyatin formalagsmasina zomin yaradir. Biologiyanin tadrisinds foal tolim
metodlarindan, is formalarindan, prinsiplarindon, miistaqil islorin toskilindon
istifado olunduqgda dorsin effektliyi, intensivliyi xeyli giiclonir, sagirdlorin
todqiqatgiliq bacari@inin inkisafi tomin olunur. Bioloji mosalolor va testlar,
problem situasiya vo praktik islor {izorinds islotdikde onlarin todqiqatciliq
bacarigi, idrak faaliyyati asaslh sokilda inkisaf edir.

Biitin bunlart nozoro alaragq, biologiya dorslorinds  sagirdlors
todqiqateiliq bacariginin agilanmasi diqqat morkazinds olmali,maggalalor canl,
maraqli kecilmoli, biliklorin miistaqil oldo edilmosi soraiti yaradilmalidir.
Sagirdlarin praktik foaliyyato calb edilmasi sistemli togkil edilmali, verilon
islorin naticalori yoxlanmali, istedadli sagirdlors fordi yanasilmalidir.
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