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Riyaziyyat va mexanika
V/IK 517.518

M.C./[Incabpaunos, C.3.Xanvizcosa
Asepbaiioscanckuil I ocyoapcmeennviil [ledazocuneckuti Yuusepcumem
malikmammadcabrayilov@gmail.com
xaligqovasevincOO@gmail.com

O HEKOTOPBIX TEOPEMAX BJIOXKEHUI B OJTHOM
MPOCTPAHCTBE BEKTOPHO3HAUYHBIX ®YHKIIUH

https://doi.org/10.30546/2520-2049.72.4.2024.201

Knrouesvie cnoea. BexmopHosnauuvie QYHKYuuU, NPOCMPAHCMBA, MOOYIb
21a0KOCmY, Mmeopembl GIONCEeHUl, yeavle @OYHKYUl, CMeulanHbvle Npou38ooHble,
0aHaxo080 NPOCMPAHCMBEO

B paborte paccmarpuBaercs Sgé’l (Rn : E) — npocTpaHCTBO BEKTOPHO3HAYHBIX
(yHKIMIA C JOMHHUPYIOIICH CMEIIAHHOW MPOW3BOAHOW. Vcmonmb3yst mpencraBiicHUs
(hyHKIHIA U3 3TOTO MPOCTPAHCTBA B BUJIE PA/IA 110 LEBIM (PYHKIMSAM 3KCIOHEHIIHATEHOTO

TUIIA HOpMBI KOTOpI)IX yI[OBJ'IeTBOpS[I-OT OHpeZ[e.HeHHBIM YCJ'IOBI/ISIM JOKa3aHbI HeKOTOpBIe
) B S ry Rn . E
TCOPEMBI  BJIOKCHHU. YaCTHOCTHM [OOKa3aHO, 4YTO IIPOCTPAHCTBO p.o .

XapakTepusyeMoe 0oJiee BRICOKUMU JTUB(EPCHITNATBHBIMU WHIICKCAMH BKJIAJIBIBAIOTCS B
KJIAaCC XapakKTepH3yeMbIX Oojiee HHM3KMMHU JU(PPEpPeHIMATEHBIMI CBOWCTBAMH, TEM
CaMbIM YCTaHOBJICHO KOPPEKTHOE OmpejeneHne mnpocTpancTBa. llomydeHsr n apyrue
THUIIbI TEOPEM BIIOKEHUH.

M.S.Cabrayilov, S.Z. Xaligova

VEKTORQiIYMOTLI FUNKSIiYALAR FOZASINDA
BOZi DAXILOLMA TEOREMLORI

Agar sozlar: Vektorgiymatli funksiyalar, fozalar, hamariiq modulu, daxilolma
teoremlori, tam funksiyalar, qarisiq toramolar, banax fazalar:
Isda qarisiq toramolarin hall edici rol oynadig1 vektorqiymaotli funksiyalardan

ibarat qarisiq toramalarin hall edici rol oynadig: Sl(or')g’l (R":E) fozasma baxilir.
Bu fozadan olan R" —do toyin olunmus vektorqiymetli funksiyalarm

normalar1 miioyyan sarti 6doyan eksponensial tipli tam gostarilisi soklinds diiz va tors
teoremlordon istifado edilorok boazi daxilolma teoremlori isbat olunmusdur. Yiiksok
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M.C.[icabpaunos, C.3 Xanvicosa

diferensial indekslorlo xarakterizo edilon fazalarin daha kigik diferensial indekslorlo
xarakterizo edilon siniflara daxil olmasi isbat edilmokls fazanin korrekt tayin olunmasi
gostorilmisdir.

M.S.Jabrayilov, S.Z.Khaligova

ON SOME EMBEDDING THEOREMS IN ONE
THE SPACE OF VECTOR-VALUED FUNCTIONS

Keywords: Vector-valued functions, spaces, modulus of smoothness,
embedding theorems, entire functions, mixed derivatives, banach space

The paper considers the space Sg?g’l (R":E) of vector-valued functions with

a dominant mixed derivative. Using representations of functions from this space in the
form of a series over entire functions of exponential type whose norms satisfy certain
conditions. Some embedding theorems are proven. In particular, it has been proven

that spaces S;’yg(R" : E) characterized by higher differential indices are included in

the class characterized by lower differential properties, thereby establishing the correct
definition of space. Other types of embedding theorems have also been obtained.

[Iycte  R" —nN-MepHOE €BKIMAOBO IIPOCTPAHCTBO, E —G6aHOX0BO
HOpPOCTPaHCTBO, I = (K,...,I,) > 0—nNn-MepHbIi BekTOp, @, =(1...,]) eanHUYIHBIH

BeKTOp. €, = (L,...,N), €—MOIMHOXKECTBO €,, I; =F; +a;, re=(rt,..ro),

o rj, ecu jee
10, e jee, —e.

€, — HOCHTeJNb BeKTopa I .
[Tycthb k=(k,...k,)=0 LIEJIOYHCIIEHHBIMN, h=(h,....,h,) -
MIPOU3BOJILHBIN BEKTOP.

QX (f 1) = ilﬂo_uﬂi“ (h) f (x)H

L, (R™E)

KpaTHbIl Mozy/b HempepbiBHOCTH mopsiaka K dynkmmn f(X) e L, ( R":E).
1< p, 0 <oo. Ilo onpenenennto BEKTOPHO3HAUHAS CHIIBHO U3MEpUMast (PyHKIUS
f(X) nDpUHAUIOKUT MPOCTPAHCTBY S :)ﬂB(Rn :E), ecnm BBIMOTMHSIOTCS

CJIEYIOIINE YCIOBUS:
1
P

9 110l e | - lrcol | <
Rn

10



O HEKOTOPBIX TEOPEMAX BJIO)KEHHUH B OJ{HOM ...

2) llpu ece, nma R" cymecTByroT 0600UIEHHBIE CMEIAHHBIE POU3BOHBIE
f" (x)eL,(R":E).
3) st ece,

Z l_[é‘t9 I II '[ Ht Oor j— HtHaJ

e'+e’=e | jee’  0<t;<d; 8j<t;<2 jeet jee?

jeel jee2

< -sze (f (I’e)(x) :te)Lp(Rn:E)r}q <M Ee;((é‘e),

rie Z O3Ha4aeT, 4YTO CyMMa pAacHpOCTpaHCHAa Ha BCCBO3MOJKHBIC

et+e?=e

1.2 1, .2 11 a2 _
HNOJAMHOXECTBA € ,6° Cece, Uil KOTOphIX € +e“=e u el e =0,
)((59):1_[ xi(6;), rme x;(5;) HenpepbiBHA’, HEOTpUUATENbHAS, HE
jee

Bospacraroiuas Gpynkuus u y;(6;)=0(d;) npu 6; —0.

Onpenenum HOpMY

|t

Sp.eB(R"E) =sup ZM

ece,
Bbynewm ucnonb3oBats cienytoniee HepaBeHCTBO C.M.Hukonbckoro.
v, (X) nemas dynkums creneneit V...V, COOTBETCTBEHHO

no Xy,..., X, NpuHauIexamas L (R ).

ool 22{I)]

Hepasenctso BepHo u B ciny4ae g, (X)L, (R": E).

Teopema 1. Ilyctb p=(p,...,pn), r=(r1,...,rn), O<p<r,

Oy, O,

nliL, (R

1< p,f < oo, TOTIa UMEET MECTO BIIOKCHUE
SOYB(R":E) = SY)#B(R" 1 E)

||f||sé?g'lB(R":E) < C”f”sgyB(R”:E) (1)

11
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Joxa3zareabcrBo. Ilycte e, =e,,. Torma B cumy Teopemsl 1 [1] B

metpuke L, (R": E) umeer MecTo npecTaBieHNE

f(x)= Zle ..... kn 0 )
Ky
rne Qg i (X) BexTOpHO3HAuHBIE, uenble QYHKIMH CcTeneHei 2" mo x j
(j=1...,m) HOPMBI KOTOPBIX YIOBICTBOPSIOT HEPABECHCTBY
1
9
N0 olk;r;+k; (r;+D)]
ZZ H2 Z Z 2 HQ ----- o (X )HL o (R":E)
e=e +e° | jee’ 0<kj<N; Nj<k;<d;
Jee2 Jee
¢ -N
<M f 3)

e
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TEOPUA UT'P U PASPEHIEHUE KOH®JIMKTOB B ObPA3OBAHUH

https://doi.org/10.30546/2520-2049.72.4.2024.205

Knioueswie cnosa: Teopus uep, meopus KOHGIUKIMOE, MEMOOUKA 60CNUMAHUSA
yuawuxcsi, MemoouKa npenooasanus, AHaiu3 pucka

PaccMOTpeHBI BOIPOCHI BOCHHMTAHMS JMYHOCTH YYAalIUXCS M MPENoiaBaHUs
NPEIMETOB HAa OCHOBE pE3ylIbTaTOB TEOPUH Wrp. Pagm TpOCTOTBHI  M3IOMKEHHS,
AQHAITM3UPYIOTCS CUTYallUH, KOTOPBIC OMHCHIBAIOTCS aHTArOHUCTHYECKMMH MATPHUYHBIMH
urpamu. [IpuBoasTCS HOBBIE M XapaKTepHbIE MPHUMEPBI Urp, KOTOPHIE PEKOMEHIYIOTCS
KaK 1J1d BOCIIMTAHWA JIMYHOCTH YHalIUXCs, TaK U JJIA O6yT-IeHI/I$I Ha X OCHOBE OTACIIBHBIX
npenmeToB. CuuTaeM, YTO 3TH UTPHI JIETKO MOTYT OBITh PEATM30BaHbI B YCIOBHUSIX Kilacca.
Ilpn HEOOXOAMMOCTH YYHTENb MOXET PACIIMPUTb W JOMOJIHWUTH HX I YPOKOB
HCCIIEJIOBAHUSI OTIEpPAllMd U TEOpUS WUIP, KOTOPHIC SIBISIOTCS HEOTHEMJIEMOM YaCTbIO
COBpeMEeHHON 00pa3zoBaTelibHOM crcTeMbl. OHM MOTYT OBITh peaTM30BaHbl Ha YpOKax
WHQOPMATUKK M BO BCEX CIydasx, IJ€ BOCTpeOOBAaHO MNPUOOPETEHHE >KU3HEHHBIX
HaBBIKOB y4JalIuXcCs. B MPCJIOKCHHBIX WUI'paX AaH UX aHaJIM3 W BBIYHCJIICHBI PUCKHU 110
HU3BECTHBIM KPUTCPUSM.

M.A.Musayeva
OYUNLAR NOZORIiYYOSi VO TOHSILDO MUNAQISOLORIN HOLLI

Acar sozlar: Oyunlar nazariyyasi, konflikt nazariyyasi, tolabalorin
torbiyasi tisullari, tadris metodlar, riskiarin tahlili

Sagirdlorin soxsiyyatinin inkisafi va oyunlar nazariyyasinin naticalori osasinda
fanlorin tadrisi masalalarine baxilir. Toqdimat moagsadi ilo antaqonist matris oyunlari
ilo tosvir olunan vaziyyatlor tohlil edilir. Hom sagirdlorin saxsiyyatinin torbiyasi, hom
do onlarin asasinda ayri-ayr1 fanlarin tadrisi Ugiin tévsiys olunan yeni va tipik oyun
nimunolori verilmisdir. Inaniriq ki, bu oyunlar asanligla sinif soraitindo hoyata kegirilo
bilor. Lazim golorss, muollim onlar1 miasir tohsil sisteminin torkib hissasi olan
oamoliyyatlarin tadqigatt vo oyun nazoariyyasi darslori ti¢iin geniglondira va slava eds
bilor. Onlar informatika darslorinds vo sagirdlorin hayati bacariglara yiyalonmasinin
tolobat oldugu biitiin hallarda hoyata kegirilo bilor. Toklif olunan oyunlarda onlarmn
tahlili verilir vo malum meyarlara asasan risklor hesablanir.
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TEOPUA UT'P 1 PASPELLIEHUE KOH®JINKTOB B O6PA30BAHUN

M.A.Musaeva

GAMES THEORY AND THE SOLUTION OF CONFLICTS IN EDUCATION

Keywords: Theory of games, conflict theory, methods of educating
students, teaching methods, risk analysis

The issues of developing students' personality and teaching subjects based on
the results of game theory are considered. For the sake of presentation, situations that
are described by antagonistic matrix games are analyzed. New and typical examples of
games are given, which are recommended both for educating the personality of
students and for teaching individual subjects on their basis. We believe that these
games can easily be implemented in a classroom setting. If necessary, the teacher can
expand and supplement them for lessons in operations research and game theory,
which are an integral part of the modern educational system. They can be
implemented in computer science lessons and in all cases where the acquisition of life
skills by students is in demand. In the proposed games, their analysis is given and
risks are calculated according to known criteria.

1. Beenenue

OCHOBBI TEOpUH WIrp ObUIM 3AI0KEHBI HECKOJIBKO BEKOB TOMY Hazal.
OnHako, 3Ta TEOpHs MOCIIE BTOPOH MOJIOBUHBI IIPOIIIOTO CTONETHS 0a3UpysCh Ha
padoter Omunst bopernst, Jxon ¢on Heiimana, Ockapa MoprenmrepHa, J[>)xoH
Hbomma u ap. Hama cBoe HacTosiIee pa3BUTHE U ITproOpesa HanboIiee 3aMKHY ThIH
BU/I.

Urpa onpenensercss Kak KOHQUIMKT JBYX WIM Ooiee CTOpOH C
ONpeAeNeHHbIMU TpaBwiamMu. BpiOupas cTpateruu, WrpoKd peau3yroT
COOCTBEHHBIC HWHTEPEChl, Kak M B KOH(DIMKTAX CUTyalmusx. Teopuss urp Ha
CETOAHALIHUN JeHb Kak HauOoJjiee pa3BUTas 4acTb MaTeMaTU4ecKOW TEOpHH
ONTHUMH3AINH, HAXOIUTh TMPHUMEHEHHS BO MHOTUX OTPACISAX KU3HH, OCOOCHHO
MIpY MOJETUPOBAHUY, aHAIU3Y U PELICHUs KOHPIUKTHBIX CUTyallui, UMEIOIINX
pa3Hble TPUPOABL. DJTa TEOpUs HIMPOKO MPUMEHSETCS TaKke ISl OMHMCaHus,
aHaJIM3y U Pa3pEeIIMMOCTH KOH(DIMKTHBIX CUTyalUi B MeJarornyeckoM Iporecce,
npyu  pa3paboTKe METOAWKHA BOCHHTAHHS JIMYHOCTU YYAIIUXCS W B JAPYTHUX
BOMpOCax METOJAUMKH IMpenojaBaHus. MHOrue Molojple TMpernoaaBaTeu
UCIIBITHIBAIOT CEPhE3HBIE TPYTHOCTH B HAKOIUICHMH METOAWYECKOro ombITa. B
MeIarOTUKe M METOJMKE MpPEenojaBaHus, OObIYHO, BBIUTPHIIIM OT MPUMEHEHHS
OIPEICTICHHBIX CTpPATeruii WIrPOKa OIICHUBAIOTCS HEKOTOPhIMU Oalamu, B
BBIOPAHHOM CHUCTEME OTYeTa. JTO CBOMCTBO TEOPHU WIP JAET BO3MOXKHOCTH MX
IIMPOKO MPUMEHUTh B pEalbHBIX CUTyalUsX, OCOOGHHO B METOJHKE
MPENoAaBaHusl Pa3HbIX IPEIMETOB U BOCIIUTAHUH YYAIIUXCS.
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B nelicTBUTENBHOCTH OYEHb TPYAHO YyKa3zaTh o00JacTb, TAe HET
KOHQUIMKTHBIX cuTyauui. OHM BO3HUKAIOT B 3KOHOMHUKE, B OM3HECE, MEKIY
rocyapcTBaMu, MEXJy JIIOJAbMH M WX TPYIIIAaMH, B COLMAJIBHBIA cpene. B
HacTofIIee BpeMs 00mas Teopusi KOHGIMKTOB pa3BUTa HemocTatoyHo. [locie
MOSIBJICHUSI TEOpUU UTp o00mas Teopuss KOHGIMKTOB TakKe Haydajach
pa3zBuBatTbcs. Bo MHOTHX citydasix Jjisi ONUCAHUS IPOTUBOPEUUBBIX ITPOLIECCOB
WX MPEACTABISAIOT KaK KOH(MIUKTHI OTAEIbHBIX CTOPOH M YacTO OIMHUCHIBAIOT C
MOMOIIBI0 METONOB Teopuu urp. [lpw m3ydeHHH KOH(MIUKTOB C MOMOIIBIO
TEOPUU UIP OCHOBHBIM BONPOCOM SBISETCA HX MOJACIMPOBAHUE, AHAIU3 U
paspemieHue. Paspemienne KOHQIMKTOB SBISETCS BaKHEWIEH 3amauei,
KOTOpasi Ha CETOJHSUIHHUI JIeHb HE IMOJIy4HJia CYHIECTBEHHOTO pa3BUTHsS 0e3
WCIIO0JIb30BaHUS TEOPUH UTP.

Llens HacTOsimiel paboTHI SIBISETCS NPUMEHEHHE psAla Pe3yJbTaToB
teopun urp [1, 2], ocobenno mpunnuna [xon Hama, Teopemsr Helimana u
JIPYTUX TEOPEM, KPUTEPUEB PUCKA, & TAKIKE PE3YJIbTATHI, IOJyYEHHBIE ABTOPOM B
[3] k pemeHHI0 KOH()IMKTOB Y4YaIIMXCSl M COBEPIICHCTBOBAHMS METOJIOB
MIPEIO/IaBaHus OTAENBHBIX MpeAMETOB. sl 3TOW Lenu MaroTCs IpUMEpPHI UIp,
KOTOpBhIE MOTYT OBITh HMCIIOJNB30BAaHBI U BOCIUTAHUS JTHYHOCTU YYaIIUXCS B
Pa3HbIX YpOBHSAX mpoliecca oOpa3zoBanus. HekoTopblie mosyyeHHbIe pe3yIbTaThl
SIBJSIFOTCSL OOIIMMMU, OHM BEPHBI TAKXKE Uil IPYTUX BUIOB KOH(IUKTOB. boiee
MoJpOoOHO aHATM3UPYIOTCSl MPHUMEPbl NMPUMEHEHUS TEOpPUU HIP K METOJMKE
BOCIUTAHUS JIMYHOCTU ydammxcs. Pamy mpocTaTbl W3NMOKEHHs], TPUMEPHI UTP
JAIOTCS. MaTPUYHBIX AaHTaroHucTuyeckux wurp [1-3] aByx wurpokoB. Takoe
U3JI0KEHHE SBISIETCS O0JIee MPOCTHIM, MTOHATHBIM M YAOOHBIM JIJIs1 IPUMEHEHUS B
YCIIOBHMSIX KJIacca, B MEJArorM4eckod IPakTHKe, a TaKXkKe I I[IUPOKOro
HCHOJIb30BAHUS.

OcHoBHOE OTAMYHNE JAHHON pabOThI OT U3BECTHBIX PAOOT MO MPUMEHEHUIO
TEOPUU UTP K TMENArorHYecKrM KOH(IIMKTAM COCTOUT B TOM, YTO TEOPUS UTP
MIPUMEHSETCS B KOHKPETHBIX CUTYallUsX, OCOOEHHO B KOH(IMKTaX yyalluxcs, B
KOMIUIEKCHOM 3a/1aye BOCIUTAaHUs ydaumxcs. [Ipu 3ToM, aHaIM3MpyIOTCsT BUIbI
KOH(JIMKTOB YYalIUXCsl U OCHOBHBIEC pe3yJbTaThl 0a3upPyIOTCS Ha MPUMEHEHUU
MOJTy9YEHHBIX 110 TeOpUH Urp B paborax [1-3] u ap.

Pe3ynbratel TEOpuum UTp MOryT OBIT HCHOJNB30BaHbl TaKXkKe IS
MOJICTTUPOBAHUS, HaJbHEHIIIEro aHaln3a, PEUICHUs KOH(MIMKTOB B Pa3IUYHBIX
00NIacTAX MeAarorn4eckom NesaTeIbHOCTH, TIPH pa3padoTKe U Pa3BUTHH METOAUKU
MIPEro/iaBaHusl MPEJAMETOB M BOCIHUTAHUS ydaluxcs. Bo Bcex 3THX ciydasx,
4acTo ucnoip3ytorcs npuHimn Jlxona Homia, Teopema J/[xon ¢on Helimana,
METOJ] KOMIIPOMHCCOB U JIpYTH€ pe3yJsibTaTbl Teopuu urp. CoriacHO NMpUHLUITY
Jxona Hpira, KOHIEnIus penieHus: Urphbl SBIISETCS OJTHOM U3 OCHOBHBIX MOHATUN
Teopurd Urp U KOH(PIUKTOB. COrjmacHo STOMY MPUHIIMITY, TPUMEHsss HaOop
CTpaTeruii, UCMOJIBb3YEMBIX B UIPE, HU OJUH WUI'POK HE MOXKET YBEIIMYUTH CBOMU

20



TEOPUA UT'P 1 PASPELLIEHUE KOH®JINKTOB B O6PA30BAHUN

BBIUTPBIII, U3MEHHUB CBOIO CTPATErHIO, €CIIM JPYTHe UIPOKH HE MEHSIOT CBOM
crpaterud. J{0Ka3aTeNbCTBO 3TOrO MPHUHIIMIIA OCHOBAHO TEOPEMY pPaBHOBECHS
Jbxon Hphmia. PaBHoBecme Hboia mokasbpiBaer, 4To, KOrjia MEXKAY HWIPOKaMHU
CYLIECTBYET COTPYAHUYECTBO, JOBEPHE M UECTHOCTb, KAXKIBIA UTPOK MOXKET
MaKCHMHU3UPOBAaTh CBOM BBIUTPHIIL, M KaKIbI UIPOK OOBETCS OOJBIIEro s
ce0s1, Aerast JTydIie Uit APYTHX.

®dynaamenTtanbHas Teopema [xon ¢on Helimana B Teopun Urp riiacurhb,
YTO KaXKJas KOHEYHAs Wrpa MMEeT XOTS Obl OJHO ONTHMAIBHOE DEIICHUE B
CMEIIAHHBIX CTPATErusiX, T.. IPU YCIOBUSIX 3TOI TEOpeMbl BCErja CyIIECTBYET
pellleHue  MaTpUYHOM  WIPbl, T[PUYEM  BBIUIPHIIL,  COOTBETCTBYIOLIUI
ONTHUMAaJIbHOMY PELICHUIO, HA3bIBAETCS 1ICHOU UTPBbI.

Merog  yCcTYymoK  WJIM  KOMIIDOMHUCCOB ~ HMEET  MPaKTHYECKOEe
MIPOUCXOXKICHUE U 0CO00€ SIBISETCS LIEHHBIM B MPAKTUYECKUX MPUMEHEHUSX.
CortacHO 3TOMY METOAY, €CIIH TIPU MPUHSATHN PEIICHUs B TPOoIlecce KOH(IIMKTA,
KpHUTEpUil KauecTBa HE JOCTUraeT ONTUMyMa, TOT/Ia CTOPOHBI UTPBI MOTYT MOWTH
Ha YCTYIKH, TO €CTh HAa KOMIIPOMHCCHI, H3MEHUTh CBOM CTPATE€rWU TaK, YTOOBI
3TOT onTuMyM ObLT gocTurHyT. [Ipuammn [[x. Homra, Teopema JIx. Heiimana u
apyrue GhakThl TEOPHU UT'P AAI0T OCHOBAHHE JIJIsl IPUMEHEHUSI B TIPAKTHKE METOTY
YCTYNOK. OTH W JIpyrue pe3yibTaTbl TEOPUHM WIP MpPH MPUMEHEHHUSX YacTo
UCTIONB3YIOTCS. [Ipy WM3IIOKEHWM TEeJarorHuecKuX CHUTYaIUif, OCOOCHHO TpH
pa3paboTKe METO/IOB BOCIUTAHUS JIMUHOCTH YYAIIUXCS 1O MIPOBBIM MOJIEISM,
OCHOBHBIM TOJIXOJOM K €€ aHaJIM3y U PEIICHUIO SIBIISIETCS MPEACTABICHUE STOU
CUTYyaluH B pOpME UTIPHI C ONpeIeIEHHBIMU MPaBHIIaMH.

2. ITocTanoBKAa 3axauu

Hwxe B crnenyromeM pasznene NPUBOAUTCSA INPUMEPBI UIpP, KOTOPbIE
MOTYT OBITh HCHONB30BaHbl /s BOCHMTAHUS Y4YalIUXC B ypoOKax
[IPENONABAHUSA DPA3JIUYHBIX IPEIMETOB. YUHUTEIb MOXKET HU3MCEHATh WUX,
pa3BuUBaThb M NPUBOJIUTH IOAOOHBIE NMPUMEPBHl B 3aBHUCHMOCTH OT YCIOBHH
peanu3anuy, CBOEro MOHUMAaHUs U KelaHusA. Bo BCeX NMpeaCTaBIECHHBIX HUXKE
UIpax HUX MOXHO BBIPa3sUTh KaK MaTpuuHyro wurpy. Ilostomy Huxe
IIPEACTABJICHBI MIPBI, KOTOPBIE MOYKHO JIETKO pEaJln30BaTh B KJIACCHBIX
ycnoBusix. OHM MH(MOPMUPOBAaHHBIE U AHTATOHUCTUUYECKUE MATPUUHBIE UTPHI C
HYJIEBOM CyMMOM. JIpyrUMU CIIOBaMH, HUXKE MBI pacCMaTpUBaeM MaTpPUYHbIC
UTPBI, KOTOPBIE SBJISIOTCS YACTHBIMU CIIy4asMH CIEAYIOIEH MaTpUYHON UIPHI,
B Ta0JIMIIE 337a10TCS CTPATETUH UTPOKOB:
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B1 B> B, Bn
A1 au a2 ayj ain
Az az az azj azn
A i1 ai2 aij Alin
Anm dm1 dm2 I dmj " amn

Oty Tabauiy 3anuieM B (GopMe MaTPULIBL:

e all al] am 0

7€ @;j - 9JIEMEHThI MATPUIIBL.
DneMeHTBl MaTpUILbI (&;;) ABIAIOTCSA BBIMIPBIIIAMU UITPOKA A M MPOMIPHILIEM
urpoka B. Bo Bcex npuBeIEHHBIX UIpax y4acTBYIOT HAMMEHBLIEE BA UTPOKA
A u B. Urpy M0XHO mpencTaBuTh B BUJIE€ MATPHIIbI, TI€ CTPOKH OTHOCSITCA K
CTpaTeruu Urpoka A, a cToyOIpbl — cTpaTeruu urpoka B. B mpumepe naércs
oipoOHOE OMMCAaHUE UTPHI, €€ aHAJINU3 JJIS yUUTENed U B KOHEUHOM CUéTe JUIs
ydamuxcs. OTMETHM, 4YTO MaTpUYHbIE HUIPbl B COBPEMEHHBIX YCIOBHSX
HauOoJee pa3BUTas U U3yuyeHHAas 4acTh TEOPUH UTD.

YacTo mpu M3JI0KEHUU TEOPUU TP PacCMATPUBAIOTCS KOH(MIMKTHBIC
CUTYyaIllMi, ONHChIBacMbie (YHKIIMOHAIBHBIMH KpUTEpUSIMH KadecTBa [2].
Bonee o0mwuii cnmywail paccMaTpuBaeTcs aHAIOTMYHO. JlaauM TOYHYIO
MMOCTAaHOBKY 3TOH 3a7auu. PaccMOTpUM KOH(DIMKT OMUCHIBAEMBIA B BUJE UTPHI
0 MMHHMHU3AIUH IO 1iepeMeHoi x B obmactu U runbsbepTroBo mpoctpancTBa X
Y MaKCHMHM3AIUH TI0 TIepeMEHOM y B obmactu V Tuiib0epToBO MpocTpancTBa Y
KpUTepHs kauecTBo B Buae (ynkumonana F(x,y). KopoTko 3T0T KOHGIUKT
MOJIETTUPYEMOM UTPOI MOKHO 3aIlUCaTh B BUJIE:

f(x,y) > minmax, x€UcX yeV cYy, (2
x y

rre U — Hemycroe 3aMKHYTO€ OTpaHMYCHHOE MHOKECTBO B THIHOEPTOBOM
npocTpaHcTBO X M V — HENycToe 3aMKHYTO€ OrpaHMYEHHOE MHOXKECTBO B
ApyroM THILOEPTOBOM MpocTpaHcTBO Y. MmuoxkectBa U u V omuceiBaior
OIpaHUYEHUs, 33JaHHBIE IIOCTAHOBKOW WIpbI, HalpUMEp, HEKOTOpbIE
MaTpUYHBIMU OorpaHuueHusMu. Wrpa tuna (2) uzyuensl B [1,2] u ap.
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Ecniu mpu pemeHun KOHGIMKTa €ro CTOPOHbI HE MEHSIOT CBOM
CTpaTEruy, TO COIVIACHO METOJy YCTYIIOK, KPUTEpPHH KauyecTBO MOKET HE
noctudb ontumyma. bonee toro, cormacHo mpunuuny Homia, onTumanbHOe
pelIeHrne MOAETUPYEMON UIPbl MOKET CYLLECTBOBATh, €CJIU UTPOKU CKIOHHBI
MEHSTh CBOM CTpPAaTEeTUH, 00EeCTIeYNBAIOLINE ONTUMAIBHOE PELICHHE.

3. PeuieHue u3y4yaemMbIX UTP M OCHOBA X aHAJIU3A

B mnenarormueckoil nesTeNbHOCTH OCHOBHasg paOoTa HampaBjieHa Ha
BOCIIUTaHWE W OOYYECHHE YUalluxcs, MOoJie3HOW obmiectBy. Hipke mnsa stou
[[ETH TIPUBOJUTCS TIPUMEPBI UTP, KOTOPBIE MOTYT 3P(GEKTUBHO HUCIOIB30BaHBI.
B npensinymem naparpade Oblia yKa3aHbl TOCTaHOBKAa OCHOBHBIX HIPOBBIX
3amad. Pany mpocToThl n3noKeHus, ObUTH MPUBEICHBI MOCTAHOBKH MATPUYHBIX
urp (1) u ux 06001IEeHNHN B BUJI€ HETIPEPBIBHOU UTPHI (2). Y 1006CcTBO 3amucu (2)
3aKJII0YaeTcsl B TOM, 4TO (2) jerko oboOuiaercss Ha ciaydaid GyHKIHOHAIHLHOTO
MPOCTPAHCTBA, SIBHO BBIPAXKAET IOCTAHOBKY B BHUJE OTBICKAHMS CEIJIOBOM
TOYKH, 3TH UTPHI JIETKO HMCIOJIHSIOTCS B YCIOBUSX Kiacca ImKojd. OcoOeHHo,
CEJIOBbIE TOYKM (DYHKIIMM XOpOIIO HW3yudeHbl B juteparype [1,2] m nap.,
pe3yabTaThl 3TUX HWCCIAEAOBAHMI BEpHBI Takxke i 3adad Ttumna (2),
cnenoBarenbHo, W s 3amaud (1). s 3amag (1) m (2) B mpakTHke
OTIPEACTISIOTCS HUKHSS, @ U BEPXHsA [ IIEHBI, a TAKKe [[eHA UTPBI KaK
v=a= 0.

B [2] noxaspiBaeTcs cienmyiomee HEOOXOAUMBbIE M JOCTaTOYHBIC
YCIJIOBUSI CYILIECTBOBAHUS PELIEHUsI UTPHI (2):

maxmin(f(x,y) = minmax f(x,y)
x y y x

DTOT pe3yNbTaT TaKXke JIETKO BbIpaxkaeTcs Uist Urpbl (1) B COOTBETCTBYIOLINX
0003HAaUYCHMSX, a TaKXe I ceMIoBbiXx Touek ¢yHkmuu f(X,y) B oOnactu
UxV cXxY. Hwke ans mpuBEIEHHBIX NPUMEPOB WIP IO ONPEACTICHHBIM
kputepusim Banbaa, CeBuka, ['ypBruda mpoOBOAUTCS PUCK aHAIM3.

4. O0pa3ubl Urp BOCIIUTAHMUS YYAIIUXCH U pelieHUus] KOHQJINKTOB

Bormpochkl BociuTaHUs JIMYHOCTH YYaIIUXCS BCTPEUYAIOTCS HA MHOTHX
JTamnax Ieaarorndeckoil pabotel. [TokaxkeM mpuUMeEpBl WUTP, KOTOPHIE MOYKHO
UCIONIb30BaTh IS PAa3BUTUS JUYHOCTH  YYalUXCS. OTH  NPUMEPHI
MOKA3bIBAIOT, YTO TAKWE UTPHI TOJOKUTEIBHO BIHUSIOT HA PAa3BUTHE JTUYHOCTH
Y CIIOCOOCTBYIOT YCTPAHEHHUIO MEKITMIHOCTHBIX KOH(IIUKTOB.

HaBepHoe, HE CyIIecTBYeT TaKHX YEJIOBCUYCCKMX OTHOIICHHUH, TJIe
MOKHO OBLIO OBbI MOJTHOCTHIO M30€KaTh KOH(MIUKTHRIX cuTyammidi. Eciu ogHa
W3 CTOPOH 3aHMMAET IO3MIIMI0, HE COOTBETCTBYIOIIYIO HWHTEpPECaM JIPYrou
CTOPOHBI, TO MKy HUMHU BO3HHUKAET KOH(IHUKT. | 'OBOpSI MPOCTHIMU CIIOBAMH,
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KOH(MJIMKT BO3HUKAET TOrJa, KOTJa MHTEPEChl CTOPOH HE COBIAIAIOT, M €ro
HeNb3s M30eXaTh, MOCKOIBKY BCE JIFOAM WHIAWNBUAYAIbHBI, KOKIBIA U3 HUX
MMEET CBOM HWHTEPECHl, B3TJSAAbl, MHEHUA M HNpuHUUIBL. Clie1oBaTeNnbHO,
WHTEPECHI JIF0JIeH U X TPy MOTYT HE coBmanaTh. HabmoaeHus moka3bIBaroT,
YTO HACTPOCHHMS M HMHTEPECHl Yy4alluXcs, Ja W BooOuIe J000ro MoJoa0ro
YeJI0BEeKa, U3MEHSIOTCS OUYeHb ObICTPO, MX MHTEPECHhl CTAKUBAIOTCS ObICTpee,
4YeM y B3pociibiX. YacTo BO3ZHUKAET KOH(PIUKT HHTEPECOB MEXTy HECKOJIBKUMHU
y4JacTHUKaMHu Mepornpusitus. Kaxngas Takas rpylna OTCTauBaeT CBOKO
MTO3ULIHIO.

OTHOCUTENBHO, PEXE BCTPEUYAIOTCS BHYTPHIMYHOCTHBIC KOHQIUKTHI
ydamuxcs. JTU KOH(IUKTHI MPeACTaBICHbl CUTyallUell, Korna y ydJamiuxcs
BO3HUKAIOT IPOTUBOPEYMBBIE MOTHBBI, KOTOPbIE HEBO3MOXKHO IPEOJOJIETH B
JAHHBI MOMEHT BpeMeHH. BO3MOXHO, MPUYNHOMN TaKOTO KOH(IJIUKTA SBISETCS
CTpEMJICHHE CBOUX YYCHHMKOB M TPYII OBITh BIEPEAM BCEX, MOKa3aTh CBOE
MIPEBOCXOJCTBO HaJ IPYTUMH U IPYTUE XapaKTEPUCTHUKHU.

Mexy ydYalmuMHUCS CpPEeIHUX U BBICIIUX Y4YEOHBIX 3aBeICHUU
BO3HUKAIOT pa3iuyHble BUIbI KOHGIUKTOB. OueHb Ba)KHO 00OpaTUTh BHUMAaHHE
Ha ATy CUTYAIUIO0 U HE JOIMYCTUTh, YTOOBI 3TU KOH(MDIUKTHI MEXITYy YUCHUKAMHU
yrayOuauch M BBIIIIM M3-TIOJ KOHTpois. Kak nenatrb, 4ToObl 3TOrO He
CIIy4MJIOCH.

Huxe mnpemiokeHbl UIpPbl, KOTOpPble MOMOraloT HW30aBUTHCA OT
CKa3aHHOT'O MEX]Jy Y4YallMMHCS M BOCCTAHOBUTH XOPOLIEE IOBEPUE MEKIY
IpYIIIaMH y4YalluXcs, a TAKKE€ MEXAY OTIACIbHbIMM WICHAMHM TAaKHX TPYIIIL.
[Tokaxem ¢GopMbI HTp AJIsL pa3perieHuss KOH(DIUKTOB MeX Ty yueHuKamu. L{enb
MPOBEJECHUSI JAHHBIX WP — MPUBUTH YydalIUMCS JT0OpOoe€ M TOJEPaHTHOE
OTHOIICHHWE K OKPYXAIOIIMM HAC IIIOJAM, OCOOCHHO K HAIlMM OJU3KHM,
YYBCTBO YBA)KCHMS Y TIOUUTAHUS K HUM.

1. Urpa «H:KeHep-HOBATOP»

JlanHass uWrpa OpUEHTHPOBAaHA HA PEIICHHE MEXJIMYHOCTHBIX
KOH(JIMKTOB YyYalIuXCsl AT COBMECTHON pa0oOThl B KOJIJIEKTHUBE. JTa WUrpa
YUYUT ydYalluxcsi OpuoOpeTaTh HABBIKM  B3aUMHOIO  COTPYIHHYECTBA,
COBMECTHOH pabOThl B KOJJIGKTHBE, TIOMCKY COBMECTHOTO pEIIeHUS
MOCTABJIEHHOM 3a7]aui U HaXOXACHUSI KOMIIPOMUCCOB JIJIsl JOCTUKEHUS 00IIei
LI€TTU, KOTOPbIE OYEHb BAXKHBI B JKU3HU.

Jlns mpoBeAeHUsT UTpbl ydalIuecs IeIsATCs Ha TPyl OHOrO POCTa Mo
5 4eyloBeK B IpymIe. Ydamuecs KaXIOW IpylIe 3apaHee IPUrOTaBIMBAOT
HEOOXOJMMBIE PEeCypcChl 3TO KJIeH, HOXHHIIBI, 2 KapToHA W 3 JucTa Oymaru
pasmepoM OymaxkHOTO JUcTa A4. YuuTenb 0OBSICHIET BCEM, YTO UCTOPUUYECKH
camble OOJbIIME TMPOEKTHl B YEJIOBEYECTBE M BCETrJa B MHUPE SBISAIOTCA
pe3yJabTaTOM COBMECTHOW pPabOThl WHKEHEPOB, TEXHHMKOB, Pa3pabOTUMKOB,
HOBAaTOpPOB M TIPEACTABUTENICH pa3HBIX Mpodeccuil. YUUTeNnb MNPUBOIUT
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MpUMEpPbl M3 OCBOEHHS KOCMOCAa M AaTOMHBIX OTKPBITHH, H300peTeHUs
BEJIOCHUIIE/Ia U IPYTHUX 00IacTel.

Hrpa 3akirodyaercs B COBMECTHOM MPUTOTOBJIECHUU TPYIIION y4aluXCs
BMECTE€ H3rOTaBJIMBAaTh M3 3apaHee MOATOTOBJICHHBIX PECYPCOB TaKUX Kak
KapToHa, Oymaru, KJedl u Jpyrux MarepuajioB, MOJeNb camojeTa WIH
ABTOMOOWIIS, OJTHOATXKHOTO WJIM JIBYX3Ta)XHOTO JIOMa WM JPYroro oObeKTa,
CKAa3aHHOTO Y4YMTEJIEM. YYHUTEIb MOXKET IPEKPAaTUTh IOArOTOBKY JPYroro
mpenMera 1O  CBOeMy  BbIOOpY. ['pymmbl  AEWCTBYIOT — HE3aBHCHMO,
CaMOCTOSITENIbHO M pa3zzaenbHo. [IpenonaBaTens BbICTaBiIseT Oayuibl Tpymmam
YYaIIUXCsl M0 CTETEeHU MPaBHILHOCTU paccTaHOBKH B 100-0amibHOM cucTeme.
I'pynma, wHaOpaBmias HawOOJbIIEE KOJIUYECTBO OYKOB, OOBSBISETCS
noOeauTeneM. Ywyamuecss yOeXAaloTcs, 4YTO Juig OyIOylIero BaXXHO UX
coBMecTHas paboTa B kojuiekTuBe. OHM ydarcsi paboTe B KOJUIEKTHUBE, APYT C
JPYTOM.

YuuTens NpOU3BOAMUT MOJHBIM AHAINA3 UTPHI, YYaIIUMCS 3TO CIElaTh
cinoxHo. CuuTaercs, YTO yUYUTENIb 3HAKOM C 3THUMH 3JIEMEHTaMU TEOPUH UTP.
[IpuBen€HHbBIE TPUMEPBI UTP B TOM YHCJIE YTO 3TO UI'PA OPUTMHAIBHO M HOBAs
OHa JOJDKHA OBITh HANpaBJICHA HAa BOCMUTAHUE YYAIIUXCA U YIYYIICHHUIO
METOAMKH MPENOJABaHUs OTAEIBHBIX MPEAMETOB. B 3aBUCMMOCTH OT wLenu
YUHUTENb HallpaBisieT Urpy. JlaHHas urpa siBIseTCS aHTarOHUCTUYECKAst Urpa ¢
HYJIEBOM CYMMOW, CTOpOHa TpyIIbl YYEHUKOB A, cropoHa yuurtens b. B
CIIETYIOIIUX MPUMEpax JBa U TPU BECh KJIACC MOXKET OBITh MPHUHST 32 CTOPOHY
Urpbl. YUuTEIhb MOXKET OLIeHHBaTh paboTy rpynmbl. [Ipu sTOoM yuuTensb
COCTABJISIET MTh CTPATETUM:

B1 — BEICIIIag oneHKa

B2 — gacTruHO BEICIIAg OLICHKA

B3 — cpennss ouenka

B4 — gacTnyHO HU3KAasg OLICHKA

Bs — Hu3Kag onieHKa

VY cTOpOH yyaiuxcs TOKe €CTh CBOU CTPATETUU:

A1 — nydiliee UCTIOJIHEHUE

A2 — 4aCTUYHO JIy4YIlIU€ UCTIOTHEHUE

A3 — cpeaHee UCTIOTHEHUE

A4 — 4aCTUYHO XY/II€e UCTIOTHEHUE

As — Xy/liee UCTIOJIHEHUE

DTO HE €IMHCTBEHHBbIE KOMIUJIEKCHI CTPaTernd CTOPOH y4alllUXCsi, OHU
MOTYT OBITh pacIIMPEHbl WU K€ CY>KEHbI, HAlpUMep K CTPATETUsIM YUYUTEINs
MOTYT OBITh T0OOABICHBI HOBBIC CTPATETHH:

Bs — Ouenr HHU3Kas OlleHKA

B7 — ouens BEICIIag OIl€eHKA

Bs — npuemiiemast OLIeHKa U Tak Jajee
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Takum >xe 0o0pa3oM K CTpaTEeTHsAM YYaIIUXCSd MOTYT OBITh JOOABICHBI WU
YaCTUYHO CHSTO HEKOTOPHIE CTPATETHH.

Ag — OUEHbB BbICIICE HCIIOTHEHHE

A7 — OYEHb HU3KOE UCTIOJHEHNUE

Ag — nIpueMIIeMO€e UCIIOJTHEHUE

B 3aBucumMocTH OT KONMYECTBa BHIOPAHHBIX CTPATErHii MAaTpPHUIA HTPHI
MMeEeT COOTBETCTBYIOIIME pa3MepHOCTb. J[lisi mpuMepa pacCMOTPHUM Cilydaii,
r7ie ABe cTpaTeruu yuutens Bi, u Bz, Takke aBe crpateruu yuammxcs Al u As.

B yka3zaHHOM BbIIIE CHHCKE WUTPOKU MPUMEHSIOT JBE CTPATErHH T.€.
NepBBIN UTPOK cTpaTeruu A1, Asa BTOpoil Urpok cTpareruu Bi, u Ba.

B: B3
A1 ail ai3
As as1 as3

Crparernu yvammxcs oimeHeHbl yuuteiaem B 100-O6amnpHolt cucteme. OHu
yKazaHel B sueiikax TaOmuuel. Ilo Mepe Toro, kak yd4WTenb OLIEHUBAET
YYEHHUKOB, B €70 CTOPOHY HAUUCIIAIOTCS OalIbl C OTPULIATENIBHBIM 3HAKOM, UTO
JieJIaeT UIpy aHTarOHUCTUYECKOW WM UIPOM C HyJIeBOM CcyMMoH. Marpuua
UTPBI WJIM MaTPULA BBIMTPBIIICH UMEET CIEAYIOMUN BUL:

(a11: a13>

as1, Qs3
IIpuBeneM npumep 5TOM MaTpulbl M MaTpudHou wurpe. Ilycts marpuna
BBIMTPBIIIA UMEET B!

M = (75 30)

80 25

HerpynHo mpoBeputs, 4TO Takas urpa o = miaxmjmai j C HIDKHEH TPaHbIO

a = 30 u c BepxHell TpaHblO WIPbl f§ = ml_inmaxaij =30 . [dpyrumu
J
CJIOBaMH, B TAaHHOM CiIy4ae pemnieHue urpel v = @ = f§ = 30. OTMeTum, 4to
pellIeHre UTPhl OMPEeIIeTCs 0 MPUHIIUITY MUHUMAaKCA.
B peanpHBIX HIpax pelleHHE WUIPbl MOKET HE cyllecTBoBaTh. OgHAKO
HETPYAHO ONpEeAENUTh YNUCIO € = m}ax(ﬁj), 3TO YHCIIO MOXHO PaclpeaeauTh

o TpynmaMm i omnpeaeneHus mnoodenutensd. JleHCTBUTENbHO, B HUrpax C
HEKOTOpPBIMM TpYIIaMU KJlacca PELIEHUE HUIPhl MOXET HE CYLIECTBOBATb

MOKa)KEM 3TO Ha MPUMeEpe:
50 80

€= (90 70)
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B oTOlf wurpe pemeHue He CyLIecTByeT, Tak Kak a #* [§.OpgHako
PaBHOMEPHOCTh OLIEHKH WIPbl BO BCEX TPYMIAX SBISETCS MPUMEPOM 4HCIa
¢ = max(f;), 1o B 3T0M npumepe ¢ = 90.

J

Crnenyrouuii Tamn aHajqiu3a Urpbl SBISIETCS pacueT MaTpPUIlbl PUCKOB IO
M3BECTHBIM KpPUTEPHUSAM. Marpuua puCKOB SBIISIETCS 3JEMEHTOM TEOPUHU UIP,
SIBIIIETCSL PE3yJIbTATOM aHAM3a U MOXET OBITh MCIOJIh30BaHA B MPUKIAIHOM
CMBICIIE TIpU OLIEHKE PHUCKOB KOHKPETHOro uenoBeka. CoriacHO JTaHHOU
IJIaTEKHOW MaTpule a = ||ai]-||mn JUIs TIOCTPOEHUSI MATpPUIbl PUCKOB T =

||r,-]-||m’n KK DJIEMEHT MaTpUIIbI IpeCcTaBiseTCsl GOopMyJIOi B BUJIE:

ri = Bj—a;

rae ﬂ]- = mialxa j=1,2,....n. HeoOXxomumMo TNpPOBECTH OICHKY pHCKa B

17 K4
YCIOBHSIX, KOTJa pealbHas CcuTyaluss HeusBecTHa. [lo wmartpuiy pucka
IIPOBEPSIOTCS KPUTEPUN MakcHUMakca; kputepuil Banpaa; kputepuii CaBumxka;
kputepuii ['ypBunia; kputepuil baiteca; kputepui Jlammaca. DToT aHanu3
MIPOBOJUTCS [0 YCMOTPEHUIO YUUTENs U Kiacca. B crneayronmmx urpax aHaius
UTPbl IPOBOAUTCSA aHAJOTUYHBIM 0Opa3zoMm. [loaromy oHu B maHHOIl pabote
MOAPOOHO HE OMHCHIBAIOTCA, JIUIIH UTPa 3 MOXKET OBITh IMpEJICTaBICHA Kak
urpa ¢ npuponaou. [loaTomy B 3TOIl UTrpe yKa3bIBAIOTCS METOJMKA MPOBEPKHU
PHUCKOB KPUTEPUSIMHU.

2. Urpa «51 u Mb1»

B »T0i1 urpe yvaimecs caMOCTOSTENIbHO MUITYT KOHTPOJIBbHYIO paboTy
Ha Temy «S 1 Mpp». OHM NPUMEPHO HA OJHOUM CTpaHUIIEC IIKOJIBHON TETpaau
M3JIaraloT CBO€ MOHMMAaHWE TEeMbl. JTa WIpa HaMpaBlIieHa Ha peIIeHue
MEXJIMYHOCTHBIX U BHYTPHUJIMYHOCTHBIX KOH(JIMKTOB y4allluXCsl ¥ MOHUMaHHe
MECTO KaXI0TO B oOmiecTBe. JTO YUUT MX CONMKEHHUIO, TaK Kak B Ipolecce
WTPBI YYAIIAECS COMOCTABISIOT CBOM 3HAHUS NIPEAMETA CO 3HAHUSAMHU JIPYTUX U
HAXOJUT YTO-TO OOIIee MEXIY HUMH. YUUTENb MOCIEe 03HAKOMJICHUS C HUMHU
MPOBOAUTH 00CYXJI€HHUE MUCbMEHHON pabOThl U OCTOPOKHO CPAaBHHUBAET HX.
DTO HE TONBKO COMMKAET ydYaluXcs, CTIIAIbIBACT OCTPhIE MOMEHTHI MEXKITY
HUMH, TIOMOTAeT UM HAWTH OOUTUH SA3BIK, pa3padaThiBaTh OOIIHME UHTEPECHI B
KOH(MIUKTHBIX CcIydasx. Y4YHTeIb TMPOBEpsSeT HaMHCAaHHbIE pPaboOThl, B
onpeneneHHor 100 OGamIbHONW CHCTEME OIICHMBAeT MX M Ha OCHOBE AITOTO
MPOBOJUTCS aHAIM3 WIPbl ASTOT AaHAIM3 aHAJOTUYHO CIIy4yalo Wrpel 1.
[IpoBoauTCS COOTBETCTBYIONIMM aHaiu3, OOBSIBIAETCS €ro pe3yibTaTbl U
HanOonpIIMi HAOpaBIINil 0aJITIOB OOBSIBIIAETCS TOOEIUTEICM.

3. Urpa «/lexypHblii Kjacca

B sroil urpe kiacc AENUTCA Ha TPYHIBbl IO 5 yYaIIUXCA B KaXIAOU
rpynie. [locnenssst Tpynmna npu AeJIeHUA MOXET ObITh MEHBINE S5 ydalTuics.
Kaxnpiii yuammiics B Tpymme TSHET 3aBEpHYTble Oymarw, rne 4 u3 HUX
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ITyCThIE, TOJILKO B OJJTHOM HAIMCAHO CJIOBO «JEXKYPHBIN». YUaliuecs B rpynmnax
MyTeM XepeObEeBKH BBITATHBAIOT JIUCTHI OyMaru 1Jisi ONpeeNeHHs eKYPHOTO
Kiacca. Tak B rpynmax ONpenenseTcss AEXKYpHbIE U3 y4Jalluxcs, KOTOpPbIE B
nepepbiBax MEXIy YpOKaMH OCTaloTCi B KJlacce, ISKYypAT, 00ecrednBaroT
MOPAIOK B Kiacce. YuuTelb OOBSACHSAET MpaBuia TUCIUILUIMHBI B KJacce.
Taxxke oH oneHuBaeT AeXypHbIX M0 100-OanabHON MIKale M PAaCCUUTHIBACT
BEpPOSITHOCTh JIEKYpCTBA B Ipynnax. B 3Toil urpe ywamniuecss 3HaKOMSTCS C
OOIIIECTBEHHO TOJE3HBIM TPYJIOM, €r0 BBIMOJIHEHUEM, YYaTCsl pacCUMUTHIBATh
BEPOSITHOCTh TOTO, YTO HA €0 JIOJIIO BBINTAJAET TOT WIM UHOM TPY[, BBICTYAOT
B POJIM BOJIOHTEPOB. DTU HABBIKM MOHAA00STCSA UM B JalbHEHIICH KU3HHU.

4. Urpa «Cuna ciaoBa»

B sTOlf urpe yuurenp ¢ ydampxcsi KOPOTKO TOBOPUTH 00 HCTOpHHU
S3bIKa U CJIOB, IPUBOJUT BO3MOXKHBIE LIUTAThl U3 MYZAPELOB, a TAKKE O CHIIE
BJIMSIHUA CJIOB Ha Jitofeil. [loroM yuuTens nmpocuT, 4ToObl KaXKAbIN ydaruics
CBOEMY JIEBOMY M MPABOMY CHJAILIEMY CKa3al OTJIWYHBIN OT IPYTUX yYAIIUXCS
YBaXUTENIbHBIE M A00pbie cioBa. [loToM Kaxaplil ydalmiuidcss 1o ouepeau
COCelsIM CIpaBa M cClieBa, TOBOPUTH BBHIOPAHHBIM MM JXK€ yBaXKMTEJbHBIE U
I00phIe ClIOBa. YUUTENb 10 CTENEHH MPABUIBHO BHIOPAHHBIX CIIOB YYAIIUMCS
B 10 wim 100 GonpHO# cucteme maet Oanbl. HaGpaBmmme OombIe, Hampumep,
oompmie 80 wmimm 90 OanoB OOBSIBISIOTCS IMOOEIUTEIAMH. YUalluecs
yOEKIa0TCs, UTO YaCTO OKPY KaIOLIMe HAC JIOIM KIYT OT Hac JoOpbIe ClIoBa U
OOJIBIIION POJIM UTPAIOT ATH CIIOBA B KU3HU OOIIECTBA JIIOJICH.

AHanu3 3TOW WUrphl MPOBOJMUTCS AHAJIOTMYHO ciy4ato urpel 1. CHOBa
YUUTEIb OJIHA CTOPOHA UIPhI U YYAIIMECs €ro Apyras CTOPOHA XOPOIIO ObI Kak
B CJIy4ae JPYTUX UIP YYHUTEIO0 BHE KJIACCA AHAJIU3UPOBATH BBIYKMCIICHUE WUTPbI
U TIOTOM OOBSBUTH €0 Pe3ysIbTaThl B Kiaccax. B 3Toil urpe oH MoxeT ObITh
MpEeJCTaBIeH Kak urpa ¢ npuponoil. Hamo ormeruts, uto «lIpupomsa» — 310
CTOpPOHA, HE TMpecleyolas CBOUX Ieneld B JaHHOM KoHpmukre. Takoe
pelIeHUE 3aBUCUT OT YUUTEISI €CIIM YUYNUTENb NPEACTABUTh UTPY B BUIE UIPHI C
IPUPOJOH, TOra HEOOXOAUMO BBIUMCIUTH MATPHUILy PUCKOB M TNPUMEHHUTH
[IEPEUMCIICHHBIE B IpUMeEpe | KpUTEpHUH. YKaKeM OCHOBHBIE MOMEHTHI UTPHI U
IIPOBEAEH BBIYMCIICHUE BOCIIOJIB3YEMCSI MATPULIEW NPUBEAEHHBIE B IPUMEpE

urpsi 1.

M = (80 85)

90 70

B aT0il urpe yumrenp Kak «urpa ¢ MPUPOIO» YUHUTENI0 Oe3pa3iundHO KTO
Oyzer TSHYTh OyMary co CIOBOM «ICKYpHBI». bamabsl aexypHbIM
MIPUCBANBAIOTCS IO IMOJIHOTE BBIMOJIHEHHUS] PaOOTHI B JEKYPCTBE YHAILIUXCS.
Takum 00pa3oM 3amONHAIOTCS 3JIEMEHTHl MATPHUIIBl BBIMTPHILICH NO TaHHOM
(bOpMyHe: Ti]- = ﬂ] — aij, rac ﬂ] = maxai]- = (90,85),
COCTABJISIETCS] MaTpHIla pUCKOB. B Hamem npumepe — 310
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Ty = (100 105)

TENepb BBIUUCIUM PHUCKU IO 3aJaHHBIM KpUTepusM. JoBOJIbCTByOIIAsICS
BBIUUCIICHUSIMH, OOBIYHO MO KpurepusMm 1-4. Brruucnenue mo Kpurepuit
baiteca w kputepuii Jlammaca TPOBOAMTCS aHAJIOTHYHBIM OOpa3oM, OHHU
BBITOJHAKOTCA OJIA MOJTYUYCHUS JOIMMOJIHUTCIIBHBIX I/IHq)OpMaLII/II/I 06 urpe.

1. Meroauka BBIMOTHEHUS PUCKA MO0 KPUTEPUIM MaKCHMaKca.

Boraucnstercss uncno M = maxmaxa;;  Ouesuano, uro M=90, ¢
i j

JPYToi CTOPOHBI, m}ax B; = 90. Toraa puck R=90 — 90=0.

B nmanHOM mpumepe pHCK Mo KpuTepusM maximax = (0, 3To rpynna B
JAHHOM UI'pe II0 MaKCUMaJIbHOW KPUTEPUN HUYETO HE TEPSET.

2. Meroauka pacdera pucka ¢ UCIOJIb30BaHUEM KpuTepus Banba.

B orom ciydae cniepBa onpenenserca yucio V = mlax m]_in a;j, 5TO
YHUCIO B paccMarpuBaeMoM mpumepe V= mialx(80,70) =80. Takum
oOpazoM 1o kputepusMm Banpma pucka panHoi rpymmsl  R=90-80=10.
CnenoBatenbHO, 1aHHas TpyMIa 1o kpurepuro Banbaa puckyer ¢ unciaom 10.

3. Meroauka BEIYUCICHUS pUCKa TTO KpuTepuro CrBu KA.

B srom ciywae cnepBa ompenensiercs 4uciIo S = miin m]ax a
HETPYIHO IPOBEpUTH, uTO unciao S=70, Toraa no xkputepusM CirBUIKa pUCK
naaHo# rpynnbel S=90-70=20. 310 ynciao OONbIIEe YeM PUCKH B MPEABITYIINX
IBYX CITydasiX.

4. MetouKa BBIUMCIEHUS PUCKa 1O KpuTepuio ['ypBuIa.

B arom ciyuae onpenensieTcst 4yucio

ij

Q = amaxmina;;, + (1-a) minmax a;;,
i i

Jnis onpeneneHus 3HaAUEHUS ATOTO YHCiIa HEOOXOIUMO 3a/1aBaTh YHUCIIO
@, TaKk KaK PUCK [0 KPUTEPUH TypbBHYA €CTh JIMHEHHbIE KOMOWHAIUS
kputepueB Banpaa u CaBuka.

Hanpuwmep, nycts @ = 0,5. Torga HETpyaHO HpPOBEPUTH, YTO YHCIO
Q=0,5*70+0,5*80=75. pyrumu cioBaMH, B JaHHOM NIpPHUMEpE TpyIIma
JIOMyCKaeT PUCK B

R=90-75=15. D10 MeHnbie yeM pucK 1Mo CIBUIKY U OOJIBIIE YEM IO
Banpny. CnenoBarensHo pucku no ['ypeBuny kxo3dduuumentom 1> a > 0
MOTYT OBITh peryaupoBaHbl. B 3aBucumoctr ot BeiOOpa uncia « € (0,1) puck
MeHsiercss oT pucka Bampna no umcna Ceumka. CylmiecTBYIOT U Jpyrue
dbopmbl TIpuMeHEeHHsT ©W 0000meHus kputepuu [ypeBuma. OO600mICHUS
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UCIIOJIb30BAHHBIX BBINIE KPUTEPHEB MPHUBOIUTH K KpuTepusMm baiieca u
Jlamnaca [1, 2].

5. 3akio4eHue

B mpomecce BBIMICONMCAHHBIX WUIP Y4Yalluecs IyMalOT M ydaTcs
MOHMMATh APYT Apyra. DTH UTPbl JOJDKHBI HAYYHUTh UX JKUTh B OOILECTBE,
JepKaTbCsl TOMAANBIIE OT HEXKENAaTeNbHBIX KOH(MIMKTHBIX CHTYaIlMi, OBITh
NPUOPUTETOM  CcBOoe  cTpaHbl U pabotbl. KoH(uukTHBIE  3amauu,
MOJICTIUpYEMbIEe WIpaMH, OOBIYHO OTHOCATCS K KiacCy 3amad OoOJbIIOro
BBIUHUCIUTENLHOTO 0oObeMa. B paborax [5, 6] mpUBOIUTCS NPUMEPHI O
HEYCTOMYMBOCTH ONTHMH3AIMOHHBIX, a TaK)Xe HWIPOBBIX 331a4. B stmx u
ApYyTruX 3aJadax COKpBITHE OIepaTropa COCTOSHHS 3aMeUIieT MPOUEaypY
pacdera M yXyAlIaeT TOYHOCTh PE3yJIbTATOB.

OmauM w3 Haumbonee  3(Q(EKTUBHBIM  METOJOM  PEIICHHS
HKCTPEMANIbHBIX MTPOBBIX 3aad SIBISIOTCS WTEpaTHBHBIE METOIBI. B paboTax
[5, 6 ] u ap. u3NOXKEHBI YCIOBHUS CXOAMMOCTH Pa3JIMYHBIX WUTEPALMOHHBIX
aNTOPUTMOB MUHUMM3ALUK U HA OCHOBE 3THX METOJOB JAaHBI PETYIISAPH3aLUs
pelieHust B Ciy4dae HEYCTOWYMBOCTH OTHUX 3a7ady. B  00men3BecTHBIX
nporpaMMHbBIX Taketax Tuma Maple, Ansys, Matlab, Matcad u B apyrux,
KpoMe 3ajaHusi OJOKOB ONTUMH3AIMH M JAU(dEepeHIUaNbHBIX ypaBHEHUN
PEKOMEHYIOTCS BU3yalHM3alUs pe3yibTaTOB, YTO JENIaeT MX NPUMEHCHHE
0oJiee MpUBJICKATEILHOM.
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RIYAZIYYATIN TaDRisiNDa PROBLEM HOLL ETM9
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Acar sozlar: riyaziyyat, problem halletmo, analitik diisiinca, yaradict diisiinca

Mogalods riyaziyyatin todrisinda problem hall etms bacariglarinin inkisafi
yollarindan va bu bacariglarin giymatlondirilmasindan bohs edir.

Riyaziyyatda problem hall etms bacariglarinin inkisafi sagirdlorin analitik vo
yaradici disiinmo qgabiliyyatlorini guclondirir. Bu, ham do onlarin giindslik hoyatda
qarsilasdiglart problemlori daha effektiv hall etmalorino imkan yaradir. Problem hall
etmo yalniz riyazi biliklarin tatbigi deyil, hom ds diisiinmo vo analiz etma bacariglarinin
inkisafin1 tamin edan kompleks bir prosesdir.

Problem hall etmo bacariglarinin giymatlondirilmasi sagirdlorin analitik vo
yaradici diisiinca gabiliyyatlarini miayyan etmoakls yanasi onlarin 6ziine inamini artirir.
Qiymoatlondirma meyarlarinin diizgiin miiayyan edilmasi vo sagirdlorin problem hall
etmo bacariglarinin sistematik tohlili tahsil prosesinin keyfiyyatini artirir.

Riyaziyyatda problem hall etmos bacariglarinin inkisafi yalniz riyaziyyat
fanninin dyronilmasi Gglin deyil, hom do sagirdlarin golocokdoaki ugurlari ti¢iin mithiim
ohomiyyat kasb edir.

M.B.A60ynnaesa

PA3BBUTHUE HABBIKOB PEIIEHUSA ITPOBJIEM B OBYYEHUH
MATEMATHUKE

Knwouesvie cnosa. mamemamuxa, peuieHue npoonem, aHATUMUYECKOe
MblUIeHUe, MEOPUECKOe MblUIeHUE

B craree paccmarpuBaroTcsi criocoObl Pa3BUTHSI HABBIKOB PEILCHHS 3a7ad B
Ipoliecce MpenojaBaHus MaTeMaTHKU M OLIEHKU 3TUX HABBIKOB.

PasButue HaBbIKOB PeHICHUA MaTEMATHYCCKUX 3aga4d YKPCILUIACT
AHAJIMTUYCCKUC W TBOPUYCCKUC CHOCO6HOCTI/I MBIIUICHUA YyYallluXcCs. OTO TaKxke
MO3BOIISIET UM OoJiee 3 HEKTUBHO pemaTh MPOOIEMbI, C KOTOPHIMH OHH CTaJTKUBAIOTCS
B [IOBCEIHEBHOM KU3HU. PelieHue 3a/1a4u — CI0KHBIA MPOLECC, KOTOPBIN MTPEAIOJIaraet
HE TOJIbBKO MPUMCHCHUC MATEMATUUYCCKUX 3HaHI/II>'I, HO M PAas3sBUTUC MBINUICHUA U
AHAJMTUYECKHUX HAaBBIKOB.
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OreHka HaBBIKOB pemIeHHUs] MPoOIeM HE TOJIBKO BBISBIAECT aHAIUTHYECKHE U
TBOpYECKHE CIIOCOOHOCTH YYaIlUXCs, HO W TIOBBIIAET HX YBEPEHHOCTH B cele.
[IpaBunpHOE ompeseieHne KPUTEPUEB OLICHKU U CHUCTEMAaTUYECKUN aHalu3 HaBBIKOB
pelIeHUs TPOOJIEM Y yUaIuXcs MOBBIIIAIT Ka4eCTBO 00pa3oBaTeIbHOro mpoIiecca.

Pa3BuTHe HaBBIKOB pEIICHHS MaTEeMAaTHYECKHUX 3ajad HMMEeT pelIaroliee
3HAYEHHNE HE TOJIBKO JUIS M3yYeHUS MATeMaTWUKH, HO W s Oynymied ycrieBaeMOCTH
YYaIUXCA.

M.V.Abdullayeva

THE DEVELOPMENT OF PROBLEM-SOLVING SKILLS IN
MATHEMATICS TEACHING

Keywords: mathematics, problem solving, analytical thinking, creative thinking

In the article discusses the ways of development problem-solving skills in
mathematics education and the assessment of these skills.

The development of problem-solving skills in mathematics strengthens students'
analytical and creative thinking abilities. This also allows them to solve problems they
encounter in everyday life more effectively. Problem-solving is not only the application
of mathematical knowledge, but also a complex process that ensures the development
of thinking and analysis skills.

The assessment of problem-solving skills not only determines the analytical and
creative thinking abilities of students, but also increases their self-confidence. Correctly
defining assessment criteria and systematically analyzing students' problem-solving
skills increases the quality of the educational process.

The development of problem-solving skills in mathematics is of great importance
not only for the study of mathematics, but also for the future success of students.

Giris

Riyaziyyat fonni yalniz nazari biliklorin 0yranilmasi deyil, eyni zamanda
diistinmos Vo analiz bacariglarinin inkisaf etdirilmasini tomin edon shamiyyatli
bir sahadir. Bu kontekstdo problem hall etms bacariglari xiisusi yer tutur.
Sagirdlorin riyazi problemlori dorin diistinms vo mantiqi yanasma ilo hall etmo
bacarigi onlarin iimumi intellektual inkisafina birbasa tosir edir. Riyaziyyat
darslorinds problem holl etms bacarigi eyni zamanda, real hoyatda qarsiya gixan
catinliklarin halli t¢uin da 6namli bir tacriibs gazandirir. Magalado, riyaziyyatda
problem holl etmo bacariglarmin inkisaf etdirilmasinin shomiyyati vo bu
istigamatdo istifado edilon effektiv metodlar arasdirilacag. Moagsadimiz, bu
bacariglarin tohsilds rolu va sagirdlora gostordiyi tasiri tohlil etmokdir.
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RIYAZIYYATIN TODRISINDO PROBLEM HOLL ETMO ...

Riyaziyyatda problem hall etma anlayisi

Problem hall etma riyaziyyat tadrisinin asas komponentlarindan biridir va
sagirdlorin riyazi diisiinmo, analiz vo kreativ yanasma qabiliyyatlorini inkisaf
etdirmok Ucun muhim vasitadir. Riyaziyyat fonni tokco moévcud gaydalarin
Oyradilmasi va riyazi prosedurlarin tokrar edilmasi ilo mohdudlagmur, eyni zamanda
sagirdlorin real hayatda qarsilasacaqlar1 problemlors yaradici yanagmalarini tomin
edir. Bu, onlarin montiqi diisinma Vo problem holl etmos bacariglarim
formalasdirmaq ti¢lin genis imkanlar agir. Con Dyu problem hall etmani tolimin asas
moqsadi kimi xarakterizs edir vo qeyd edir ki, sagirdlor yalniz problem hall edarkan
hagiqi bilik vo anlayis olda eds bilorlor. Problem holl etmo, eyni zamanda, Bloom
taksonomiyasinin an yiksok saviyyasi kKimi giymatlondirilir, ¢linki o, sagirdlorin
biliklari sadaca azbarlomok avazina, onlan totbiq edarok problemlari hall etmoyi
dyranmoalarini tomin edir [7].

Son illards diinya tahsil sistemlarinds problem hall etms bacariglarinin 6n
plana ¢ixmasi va tadris proqramlarmin bu istigamotds yenilonmosi miisahido edilir.
Mouasir tohsil sistemlori yalniz nazari biliklorin deyil, ham da sagirdlorin mustaqil
sokilds diistiinmo voa problemlori hall etmo bacariglarimin inkisafin1 asas mogsad
kimi muoayyan edir [10]. PISA va TIMSS kimi beynolxalq tohsil giymotlondirmo
sistemlari riyazi biliklorlo yanasi, problem hall etma gabiliyyatlorini ds élgur va bu
istigamatdo tahsil siyasatlorinin inkisaf etdirilmasini tovsiys edir. Masalon, OECD
torofindon hazirlanmis PISA (Programme for International Student Assessment)
testlorindo  sagirdlorin riyazi savadliligt yalmz riyazi terminlori bilmaklo
mohdudlasmir, ham doa bu biliklori real diinya problemlarins totbiq etmok bacarigi
ilo giymatlondirilir [10]. Bu yanagma miiasir dévrdo amok bazarinda tolob olunan
bacariglarin formalagdirilmasi baximindan miihiim shamiyyat dasiyir.

Riyaziyyatda problem hall etma bacariglarimin inkisafi yollar

Muoallimlarin tatbig etdiyi metodlar: Riyaziyyatda problem holl etmo
bacariglarinin inkisaf etdirilmasi ¢ln muollimlar torsfindon istifade olunan
metodlar todrisin ugurlu aparilmasi {igiin shomiyyatli rol oynayir. Bu metodlar,
problem asashi 6yronma (Problem-Based Learning - PBL), sorgu-asash tadris vo
sagird yoniimlii yanagmalar kimi strategiyalarla forglonir. Problem asashi dyronmo
sagirdlora real problemlar Gizarindos diisiinorak, mistaqil sakilds hall yollar1 tapmagi
Oyratmayi hodofloyir. Bu yanagsma sagirdlorin ham tanqidi diisiinma gabiliyyatlorini
inkisaf etdirir, hom do onlara garsilasacaqlar1 problemlars ¢oxsayli yanagma tisullar
ilo hall etmayi Gyradir [2].

Digor torofdon, sorgu-osash todris metodlart sagirdlora suallar verorok
onlarin diisiinco gabiliyyatlorini inkisaf etdirir vo problem holl etms bacariglarini
genislondirir. Muollimlar torofindon toskil olunan miizakiralor vo sinifdaxili
layihalor, sagirdlorin riyazi masalalori daha darindon basa diismolorini tomin edir.
Sorgu osasli dyronmodo muallimlor suallar verorok sagirdlori daha dorindan
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diisiinmaya Va natica ¢ixarmaga yonloandirir [8]. Belo metodlar riyazi problemlari
holl etmoyin yalniz standart cavablart deyil, forqli yanasmalar tolob etdiyini
vurgulayir.

Miiasir texnologiyalarin va programlarin rolu: Problemlorin  holli
bacariglarinin  formalagmasinda miiasir texnologiyalar, xiisuson do kompliter
programlart miihiim rol oynayir. Riyaziyyatin tadrisinds istifads olunan Qrafik
programi kimi texnologiyalar sagirdloro muxtalif tonliklori grafik sokilds hall
etmoaya imkan verir. Belo programlar sayasinds sagirdlor tonliklorin vizual tesvirini
goriir va onlarin xassalorini daha asan basa diistirlor [1]. Qrafik proqrami vasitasilo
sagirdlor grafikin miixtolif parametrlorini dayisorok naticalori daha doagiq tohlil
etmoayi Oyranir va praktiki problem hall etms bacariglarini inkisaf etdirirlor. Belo
programlar riyaziyyatda riyazi tofokkurl giiclondirmakls yanasi, sagirdlorin analitik
diistinmo bacariglarini da artirir.

Dunyada PISA va TIMSS kimi beynoalxalq giymatlondirma sistemlorinds do
texnologiyadan istifadonin oshomiyyati vurgulanir. Texnologiyalar sagirdlorin
mustoqil sokilda 6Gyronmo gabiliyyatlorini inkisaf etdirmok vo mduasir riyazi
problemlari hall etmok Ucuin onlara gucli vasitalor tagdim edir [10].

Motivasiya va diisiinca bacarglarimin inkigafi: Sagirdlorin problem hall
etmo bacariglarimi inkisaf etdirmok Ug¢ln motivasiya shamiyyatli rol oynayir.
Sagirdlorin  0yronmoys olan maragin1 artirmaq Ug¢lin - miollimlor mixtolif
strategiyalardan istifads etmolidirlor. Bu strategiyalar arasinda sagirdlori real diinya
problemloari ilo qarsilagdirmaq, onlari miizakira etmok va sinif daxilinds yarislar vo
layihalor tagkil etmok ¢ox énomlidir. Edward Deci va Richard Ryanim 6ziinii-tayin
nozariyyasi (Self-Determination Theory) motivasiyanin daxili vo xarici faktorlarla
alagali oldugunu vurgulayir. Sagirdlors sarbast gorar vermak imkani verildikds va
Oyronmo prosesino nazarot etdikdo, onlar daha gucli motivasiya hiss edir vo
naticada problem hall etms bacariglari inkisaf edir [5].

Motivasiya il yanasi, diisiinca bacariglarinin inkisaf etdirilmasi do mihim
ohamiyyat kasb edir. Problem hall etmo prosesindo sagirdlors forgli diistinco
strategiyalari totbiq etmok onlara tonqidi diisiinma, yaradiciliq vo gorar vermo
bacariglarini 6yrotmoklo miimkiindiir. Bu yanasmalar sagirdlorin yalmz riyaziyyat
sahasinds deyil, ham do gundalik hoyatlarinda qarsilasacaqlart problemlori hall
etmak gabiliyyatlorini ds artirir.

Riyaziyyatda problem hall etma bacariglarimin giymatlondirilmasi
Riyaziyyatda problem holl etmo bacanglarinin qgiymatlondirilmasi
sagirdlorin yalmz noticoys deyil, hom do hall prosesino digget yetirorok neca
diistindiiklorini vo hansi strategiyalardan istifads etdiklorini tohlil etmayi talob edir.
Qiymotlondirmo meyarlar1 bir nego osas aspekti ohato etmalidir:
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Problemi anlama: Sagirdin problemi diizgiin basa diismasi vo problemin
verilmis molumatlarini neco analiz etdiyi giymotlondirilir. Problemin tohlil edilmasi
Vo sarhlarin diizginliyl bu marhalads nazars alinir [13].

Strategiya segimi va tatbigi: Sagirdin problemi hoall etmok Ggun secdiyi
strategiya cox oshomiyyatlidir. Bu morhalodo mixtalif yanasmalar vo metodlar
istifado edils bilor. Muxtalif hall yollarini arasdirmaq vo segilon strategiyani diizgiin
totbiq etmok bacariglari giymatlondirilir [14].

Daqiqlik va naticaya nail olmaq: Noticonin dizglnluyl hall prosesinds
aparilan hesablamalarin doqigliyi va naticoys ¢atmaq Ucun istifads olunan tsullar
bu kateqoriya altinda qiymotlondirilir. Sagirdlarin riyazi sohvlari va bu sshvlari neca
duzaltdiklori do vacibdir.

Tanqidi vo reflektiv diisiinma: Sagirdin problemi holl edarkon 06z
yanasmasini tohlil etmayi vo miixtalif alternativ hall yollarim diisiinmayi bacarmasi,
giymatlondirmanin torkib hissasi olmalidir. Burada reflektiv diisiinma gabiliyyati,
0z hall prosesini giymotlondirmok va ehtiyac olduqda yeni yollar sinamaq bacarigi
asas yer tutur [12].

dlagalandirma va transfer bacarglari: Sagirdlorin olds etdiyi biliklori
forgli  kontekstlordo neco totbiqg edo bildiklori, onlarin problem hall etmo
bacariglarinin asas gostaricisidir. Bu, sagirdin 6yrandiklarini yeni vo daha miirokkab
problemlars tatbiq etmo bacarigini niimayis etdirir.

Sagirdlarin problem hall etma bacariglarmin tahlili

Sagirdlorin problem hall etmo bacariglarmi tohlil etmoak Gglin muxtalif
yanasmalardan istifado etmok olar. Qiymatlondirma prosesinds hom formativ
(davamli) giymotlondirms, hom do summativ (son notico) giymotlondirmo
metodlari tatbiq edils bilar.

Formativ giymatlandirma sagirdlorin inkisaf prosesina digqget yetirorok
onlarin har addimda neca iraliladiklorini tohlil edir. Misllimlar bu Gisulla sagirdlarin
diisiinca proseslarini izlayir, onlara dorhal roy va tokmillogsmalari Gglin yonlondirici
tokliflor wverir [3]. Bu yanagsmada problem hall etmo prosesinin mixtolif
morhalalorinds  sagirdlorin diistinmo Vo totbiq bacariglarini miisahido etmoak
vacibdir.

Summativ giymatlandirma iss sagirdlorin problem holl etmo gabiliyyatlorini
yekun olaraq doyarlondirir. Bu clr giymatlondirmoda sagirdlarin miiayyan zaman
arzinds oldo etdiklori bilik vo bacariglar nozors alinaraq onlara yekun noticalor
asasinda qiymat verilir. Burada hom testlor, ham do agiq tipli suallar vasitasilo
sagirdlorin problem hall etms bacariglar1 yoxlanilir.

Problem hall etmanin tahlilinds asas olaraq sagirdlorin hall prosesini sifahi
Vo ya yazili formada izah etmasi ¢ox vacibdir. Miallimlor sagirdlordon onlarin
secdiklori strategiyalari izah etmalarini vo hall yollarini asaslandirmalarimi tolob edo
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bilorlor. Bu Usul ham sagirdin 6ziinii dayarlondirmasini tosviq edir, hom do
muollimlars sagirdin diisiinco prosesine dair daha aydin tasavviir yaradir [14].

Bundan slava, problem hall etma gindaliklari (problem-solving journals)
sagirdlora 0z hoall proseslorini reflektiv sokilds yazmaga komok edir. Bu yanagma,
sagirdlorin hall zamani hansi ¢atinliklorlo qarsilasdiglarini va neca hall etdiklorini
yazmalari ticiin bir vasitadir. Glndasliklorin mintozom olaraq aparilmasi, sagirdlorin
zamanla 6z hall etmo proseslorindaki inkisafi miisahido etmalarini tomin edir vo
muollimlors onlarin diistinca torzi barads daha dolgun molumat verir.

Riyaziyyatda problem hall etma bacariqlarinin formalasdirilmasi
metodikasi
Sagirdlordo problem holl etms bacariglarinin  formalagdirilmasi
metodikasini bir niimuns ilo izah edok.

Misal: x* —5x+6=0 kvadrat tonliyi hall edin.
Kvadrat  tonliyin  hollini  asagidaki  morholalorlo  yazmaq
moagsadouygundur.
1. Problemi anlama
Owvalco sagirdloro tapsirigr basa diismolori Ugln vaxt verilir. Eyni
zamanda muollim suallarla sagirdlora muraciot edir:
- Bu tonlik hans1 név tonlikdir?
- Bu tanlik ikinci daracali (kvadrat) tenlikdir, ¢iinki dayisonin daracasi
ikidir.
2. Strategiyanin se¢ilmasi (Plan qurma)
- Kvadrat tonliyin hans1 hall tisullar1 vardir?
- Kvadrat tonliklari hall etmayin bir ne¢s tisulu var. Verilmis tonlik tgin
asagidaki tisullardan biri segilo bilor:

Kvadrat tonliklorin vuruqglara ayirma tisulu ilo halli

Tam kvadrat ayirmagqla kvadrat tonliklarin halli

Kvadrat tonliyin grafik tsulla halli

Kvadrat tonliyin koéklori diisturunu tatbiq etmoklo

Verilmis kvadrat tonliyi vuruqlara ayirma tisulu ilo hall edak.

3. Halletma

Marhalo 1: x*—5x+6=0 tonliyini vuruglara ayiraq. Tonlikdo
b =-5, ¢ =6.Verilmis tonliyin sol torafini vuruglara ayirmagq tigiin elo iki odod
tapmaq lazimdir ki, onlarin hasili 6, comi—5 olsun. =5 vo 6 tam ododlor
oldugundan axtarilan adadlor do tam adadlor olmalidir vo onlar1 6-nin bélanlori
arasinda axtarmaq lazimdir. Bu odadlor —2 vo —3 olacagq, ¢inki: (-2)-(-3)=6

Vo (-2)+(-3)=-5. Demoali, tonliyi asagidaki kimi vuruqlarin hasili soklindoa
yazmagq olar:

ANANENEN
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(x=2)(x-3)=0
Moarhala 2: Hor iki vurugu sifira barabor edirik:

X-2=0, x-3=0
Buradan iki hall tapilir: x=2, X=3

4. Naticani (cavabi) yoxlama
Tonliyin hallarini ilkin tanlikds yoxlayiriq:

x = 2oldugda 2°-5-2+6=0=10-10=0=0=0

x =3oldugda 3°-5-3+6=0=15-15=0=0=0

Hor iki hall dogrudur.

5. Refleksiya va Tahlil

Riyaziyyat darslarinds problem hall etms tapsiriginin sonunda refleksiya vo
tohlilin aparilmasi sagirdlorin hom 6z hall prosesini, hom do naticalori nozardon
kecirmasino imkan verir. Bu morhalo zamam sagirdlor asagidaki suallari
cavablandirmaga togviq edilmolidirlor:

Problemin hollino  yanasma: Tapsingmn halli  prosesinds  hansi
strategiyalardan istifads etdin? Mantigli va diizgiin yanagmani neca se¢din?

Xotalarin arasdiriimast: Hall prosesinds har hansi sohv etdinss, bu Xotalar
neca tapdin va diizaltdin? Sohvlarini aragdiraraq onlardan na 6yrondin?

Alternativ yanasmalar: Problemi hall etmak tigiin basqa yollar varmi? Eyni
naticaya fargli tsullarla neca nail ola bilardin?

Metodun tatbigi: Hall zamam istifado etdiyin metodlar1 vo yanasmalari
basqa ndv masalalora da tothiq etmok mumkundirmi? Bu metodu real hoyatda
hans1 sahalords tatbig edos bilordin?

Bu suallarin cavablandirilmasi sagirdlorin 6z faaliyyatini va naticalarini
dorindan tohlil etmasina kémak edir, hamginin onlarin riyazi bacariglarimi inkisaf
etdirir. Sagirdlorin 0z hall yollarini izah etmasi va refleksiyasi onlarin problem hall
etmos bacariglarin1 daha da méhkomlondirir.

6. Naticalarin Qiymatlandirilmasi

Noticalarin giymatlondirilmasi moarhalasi sagirdlorin islorinin obyektiv va
aydin meyarlara asason doyarlondirilmasini tomin edir. Bu marhalodo asagidaki
meyarlar Uzro qiymatlondirma aparmaq moagsadouygundur:

Daqiqlik va dogrulug: Sagirdin tapsirigi asason dizgin hoall edib-etmodiyi
yoxlanilir. Cavab va totbiqg etdiyi metodun diizgunliyd giymotlondirilir.

Montiqi hall addimlar:: Sagirdin holl zamani istifado etdiyi marholalor
montigo uygun va dizgin olub-olmadigi doyarlondirilir. Addimlarin ardicillig vo
anlasilan olmasi da nozors alinmalidir.

Hallin sarhi: Sagirdin 6z hall prosesini vo aldo etdiyi naticalori na doracads
aydin izah etmasi vacibdir. Diisiinco torzi, sorhlor Vo osaslandirmalar
giymatlondirilir.
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Tatbig bacariglari: Sagirdin 6yrandiyi metodlari digar mosalalars va hoyati
situasiyalara necs totbiq eda bilacayi do giymatlondirilir. Bu, onun problemlara
yanasma bacarigini oks etdirir.

Naticalorin giymatlondirilmasi sagirdlora hom onlarin giiclii toraflorini, hom
do tokmillosdirmali olduglar1 sahalori gostorir, bu iso goalocak todris prosesinda
onlarin inkisafina miisbat tasir edir.

Natica

Riyaziyyatda problem holl etmo bacariglart yalmz riyaziyyat fonninin
Oyronilmasi  U¢lin  deyil, ham do sagirdlorin imumi distinmo Vvo analitik
bacariglarinin inkisafi ti¢lin miithiim shamiyyat kasb edir. Problemlorin sistematik
halli prosesi sagirdlorin glndslik hayatda qarsilagsdiglar1 ¢atinliklors daha yaxsi
yanagmalarimi tomin edir, onlar1 miistaqil diistinmays Vo yaradici yanagmalara
tosviq edir. Bu, tohsilin magsadins - sagirdlarin tanqidi diisiinca, problem hall etma
Vo analitik diisiinmoa bacariglarini inkisaf etdirmok magsadini yerino yetirmoya
komak edir.
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Operations and stages such as drilling and processing cause noise and
vibrations resulting from the movement of heavy machinery, drilling, and machine
sounds, which may negatively affect public health. This study aims to measure noise
levels in the Fula, Fula Northeast, Jake, and Hadeeda fields. To achieve this aim, a
field survey method was followed using noise measuring devices, in addition to
relevant literature and secondary data. The study revealed high noise levels above the
WHO recommended level of 85 dB, where Hadeeda field recorded 105, Fola 95 dB,
Pumping Station3 92 dB, and Pumping Station4 90dB, while other sites recorded
levels of 85 dB or less, which is considered acceptable and does not pose a risk to
public health. The study recommends the need for continuous monitoring and
evaluation of the noise status within oil fields and in the surrounding environment to
enhance safety and public health.

A.O9bdiilsamad

NEFT HASILATI RAYONLARINDA SOS SOVIYYOSININ OLCULMOSI:
SUDANDIN FULA, FULA SIMAL-SORQ, CEYK VO HADIDO
YATAQLARININ TODQIiQATI

Agar sozlar: Sas, neft yataglari, 6lgma, desibellar, boru kamarlari, Sudan

Qazma va emal kimi islor vo morholalar agir avadanhiglarin harokati, gazma vo
masinlarin sas-kiiyii noticasinds yaranan vs ictimai saglamliga moanfi tosir gostors bilon
$oS Vo vibrasiya yaradir. Bu tadgigatin magsadi Fula, Fula Simal-Sarq, Ceyk vo Hadido
yataqglarinda soS Soviyyasini 6lgmokdir. Bu magsods nail olmaq ii¢iin sas Soviyyasini
olgon alatlorindan istifado etmoklo sohra todgigati metodundan, homg¢inin miivafiq
odobiyyat va ikinci doracali molumatlardan istifade edilmisdir. Todqigat UST-nin
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tovsiyo etdiyi 85 dB soviyyasini kegon yiiksok sas saviyyalorini askar etdi: bela Ki,
Hadids yataginda 105 dB, Fulada 95 dB, 3-cii nasos stansiyasinda 92 dB va 4-cii nasos
stansiyasinda 90 dB, galan sahalords iso 85 dB vo ondan asagi soviyyalor geyds alinib,
bu da mogbul hesab edilir va ictimai saglamliq ti¢iin tohliiko yaratmur. Todgigat ictimai
tohliikasizliyin vo saglamligin yaxsilasdirilmasi {igiin neft yataglarinda vo otraf miihitdo
sas-kily soraitinin davamli monitoringi vo giymatlondirilmasinin aparilmasini tovsiya
edir.

A.Ab60envcameo

U3MEPEHME IIIYMA B PAHOHAX JOBbIYY HE®TH:
UCCJEJOBAHUE MECTOPOKIEHUI ®YJIA, ®YJIA
CEBEPO-BOCTOK, J'KEINK U XAJJUJA B CYJAHE

Knrwouesvie cnosa: wiym, neghmsnvlie MeCmopodicOeHus:, usmepenue, deyubenl,
mpybonposoosi, Cydan

Takue paboOTBl W JTambl, Kak OypeHHe W TepepadoTKa, BHI3BIBAIOT IIYM M
BUOpaIlMY, BO3HHMKAIOIIME B PE3yJIbTaTe JBW)KCHHUS TAKEIOW TEXHUKH, OypeHUS U
[IryMa MallliH, KOTOPBIE MOTYT OTPHUIIATEILHO BIUATH Ha 3/I0pOBbe HaceneHus. Llenbro
JMAHHOTO WCCIIEAOBAaHUS SBISIETCS W3MEPEHHE YpPOBHEH IyMa Ha MECTOPOXKICHHUSIX
O®yna, dyna ceBepo-BocTOK, Jhkeitk um Xaauma. s JOCTHXEHUS] OSTOH 1eNH
WCIIONB30BAJICS METOJI TIOJICBOTO HCCIICOBAHUS C UCIOJIb30BAHHEM MPUOOPOB JUIS
M3MEpEeHMsI IIyMa, a TaKKe COOTBETCTBYIOIIAs JMTEpaTypa W BTOPUYHBIC JaHHBIC.
HccnenoBanne BBIABIIO BBHICOKHE YPOBHH IIyMa, MPEBBIIIAIONINE PEKOMEHIYEMBIi
BO3 yposens B 85 nb: Tak, Ha MecTopokaeHnn Xaanaa Oputo 3aduxcuposano 105 ab,
Ha ®yne — 95 nb, na 3-it HacocHo# cTanuuu — 92 1b W Ha 4-i HACOCHOW CTaHIUU
— 90 nb, B TO BpeMs Kak Ha OCTAJIBHBIX Y4aCTKaxX ObLTH 3a(MKCHUPOBAHBI YPOBHU 85
nb ¥ HWXKE, YTO CUMTACTCS NPUEMIIEMBIM M HE MPEICTABISIET PHUCKA JJIS 30POBbS
HaceneHus. lccnenoBaHne — HallOMMHAeT O  HEOOXOAMMOCTH — TOCTOSTHHOTO
MOHHUTOPUHTa M OLEHKA COCTOSHHUS IIyMa Ha HEPTSIHBIX MECTOPOXKICHHUSIX H B
OKpY’KaloIlel cpejie I OBBIIIeH!sT 0€30MaCHOCTH | 3/I0POBhS HACEICHHUS.

Introduction

Noise is fluctuations in air pressure that can affect the human body. The
loud vibrations detected by the human ear are referred to as unwanted noise and
sounds and can cause harm to a person’s general health in the long term,
especially for those who experience them daily [7, p.250]. Heavy industries and
places of mineral and oil exploration are one of the places that can constitute a
source of noise and vibrations that are sometimes beyond the tolerance level of
the human ear [4; 13, p.8].
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In many African oil countries, safety and environmental measures are
always ignored and the focus is on maximizing production, unlike the situation
in the big oil countries such as Norway and Azerbaijan, for example [6, p.430],
Main oil companies in these countries follow stricter procedures and standards
to reduce the effects of noise on public health, and they also put in place special
protocols to protect workers in the oil sector from the risk of noise resulting
from continuous exposure [11].

Oil production in Sudan began in the late nineties of the last century,
and the volume of production at that time reached 56 thousand barrels per day.
Then the oil industry began gradually expanding with exploration and new oil
fields until production reached its peak in the year 2008 at about 450 thousand
barrels per day, and then it began to decline in 2011 after the independence of
the state of South Sudan from Sudan and thus Sudan lost 75% of oil production.
Today, Sudan produces only 60.000 per day [1, p.24; 3, p.80]. The expansion of
the oil industry and the development of oil infrastructure have led to negative
environmental impacts that have been reflected on human and animal health,
especially in oil production areas. This is because the oil industry is
accompanied by many environmental changes, including noise and vibrations
resulting from exploration operations, the operation of machinery, and the
movement of heavy machinery on the roads and others which if they exceed the
reasonable limit or continue for long periods, could affect public health [12,
p.1392]. According to many studies in the field of public health, exposure to
noise and vibration can cause severe psychological and physical damage,
especially to those people who are near sources that constantly emit loud
sounds, and this applies to oil production areas [5, p.6].

Public health research indicates that humans begin to be affected by
noise at a level of 70 decibels, and then the effect increases with the increase in
sound intensity to the point of heart attacks if the noise level is at 140 to 190
decibels [14, p.5]. Hearing damage may be temporary or permanent, depending
on the intensity and continuity of the noise, or sometimes it may lead to
complete loss of hearing. On the other hand, the damage may be psychological,
causing depression, nervousness, and sleep disorders, which in turn affects the
person’s mental abilities, for example, but not limited to [4].

This study was conducted to determine noise levels in the -Fula, Fula
Northeast (FNE), Jake and Hadeeda oil fields, in addition to the pumping
stations in the pipelines, to detect noise levels and whether they are in line with
the global standards permitted by the World Health Organization, which are 85
decibels for heavy industries that includes oil industry.
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Materials and Methods

Study aera

Jake oilfield: is located approximately 48km northwest of Fula oilfield
(figure.1), and 30km northwest of Moga (FPF), with an average elevation of
510m above MSL. As of October 2020, Jake’s total cumulative oil production
was 50,883,276 STB. Gas production totaled 53,685,039 Mscf, and water
totaled 88,780,999 STB. Jake oilfield well performance showed that out of 36
available wells, 15 wells are pumping, 4 wells are naturally flowing, 11 wells
are shut-in for downhole problems, 2 wells are of low potential and 4 wells are
of no potential [10].

Hadeeda oilfield is located approximately 140km northwest of Fula
CPF (figure.1), and 120km northwest of Keyi FPF, with an average elevation of
470m above MSL. Its facilities have been put into production by December
2012, consisting of 22 wells, 3 OGMs and respective trunk lines, Hadeeda’s
crude oil is characterized by being light, As of October 2020, Hadeeda’s total
cumulative oil production was 10,175,553 STB. Gas production totalled
2,569,798 Mscf, and water totalled 11,143,483 STB. Hadeeda oilfield well
performance showed that out of 22 available wells, 14 wells are pumping, 7
wells are shut-in for downhole problems and 1 well is of no potential [10].

Fula Northeast (FNE) oilfield is located 10km the northeast of Fula
oilfield (figure.1), and its FPF is designed for 20,000BOPD heavy crude oil
with 75% water cut. FNE’s crude oil is characterized by being heavy, with an
average API of (), and a large sand content (0.1% by volume max)(Ministry of
Oil and Energy).As of October 2020, FNE’s total cumulative oil production
was 20,458,421 STB and water totalled 12,986,668 STB. Sand production
totalled 3,884 bbl. FNE oilfield well performance showed that out of 112
available wells, 92 wells are pumping, 16 wells are shut-in for downhole
problems, 2 wells are shut-in for surface problems and 2 wells are of no
potential [10].

Fula field: is in the southern region of Sudan, 600km southwest of the
capital Khartoum, 90km northeast of Muglad city and 50km south of
Fula(figure.1). The CPF is in the central area of Fula North field, an area with a
relatively high elevation of approximately 550m MSL. The facility was
commissioned in November 2003 [10]. Fula CPF was designed with a capacity
of 40,000BOPD. It receives and gathers crude oil from 8 OGMs, flow lines of 5
heavy oil wells, flowlines of 4 light oil wells and the transit line from Moga
FPF [3].
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Figure 1. Map of Study Area

Data collection methods

Using noise measuring devices like Lutron. SL-4011., noise
measurements were taken in workshops at operating time, when the operating
condition of the machine is noisy. Additional points do not present in the
baseline data were taken based on the operating condition and observations.
The results of the measurements were then recorded for each field and some
notes were recorded when necessary. Day and night surveys were conducted at
each site. Day surveys started at 7:00 a.m. and ended at 11:30 a.m. and again at
1:00 p.m. after a short break until 5:30 p.m. Night surveys started at 7:30 p.m.
and ended at 11:30 p.m.

Moreover, this study relied on the research works conducted in the
world by Gadir Bayramli (2020), Aud Nistov (2012), Alshebli A. Ahmed,
Mohammed A.Awadalkarim (2015), Bakhtiar, Edi Yusuf, Muhammad Reza
Fahlevi (2023), and others in the field of noise.

The works of Sudanese and foreign researchers also formed an
important basis for this study. The researcher papers by Mustaf Abdlla ( 2015),
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Abdelrahman A Sliman, and others (2022), the research works of others are
considered some of the most important in the field of noise studies in oil fields.

Analysis and Discussion
After conducting a field survey using noise measuring devices, varying
levels of noise were detected in the study area, which can be discussed in light
of the relevant literature and studies as follows:

Level in dB
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Figure 2: The measured noise level compared with Maximum Permissible
Noise Level at the oil fields
Source: based on data from field survey, 2024.

Above figure 2. indicates noise measurements conducted in oil fields,
which included several sections within these fields. The measurements ranged
between very high, i.e. above the permissible level, and acceptable levels. The
highest noise readings were recorded in the BBC workshop, BBC generators,
CPF workshop, CPF power station engines, and AGR compressors with
average readings of 95.5 and 81 dB which are high levels according to the
WHO and other health authorities concerned with human health and could
cause harm to workers in these sites in the foreseeable future although the
operators reported that workers wear earplugs while working which does not
eliminate the risk of noise exposure completely as Rutherford and others [14]
mentioned. Elsewhere the highest noise readings were recorded in the heater,
screw pump for oil tanks, and AGR compressor unit with readings exceeding
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90 dB for both. In another recording, noise readings were obtained in the heater
and screw pump at 85 and 81 dB respectively, which are considered acceptable
according to the World Health Organization standards, while the highest noise
readings were recorded in the mud pump and power station unit generators at
89.7 dB and 100.6 dB respectively, which is the highest noise reading ever
recorded. Ibrahim and others [8] attribute the high noise to the high operating
voltage of the power stations and generators, which requires more safety
precautions for workers in these sites.
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Figure 3. The measured noise level compared with Maximum Permissible Noise
Level at the pump’s stations
Source: based on data from field survey, 2024.

Above Figure 3 shows the noise measurements obtained from the
pumping stations, where it was found that all noise measurements were at an
acceptable level except for some locations that were higher than the permissible
level.

The highest value was recorded at the flow meter checkpoint with an audio
reading of 69 dB, which is within the permissible level, while the highest value
was detected at the power station with an audio reading of 86.4 dB, which is
also within the permissible range.

The other measurement was recorded at the main gate with an audio reading of
68.4 dB, while the highest value at the generator set of the power station was
detected with an audio reading of 92 dB. These measurements are consistent
with what Karem and others [9, p.12] said regarding pumping stations, as they
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are the least recorded noise measurements compared to other sectors in the oil
industry chain. However, this means neglecting safety measures to protect
workers inside these stations.

Table
Summarized the minimum and maximum level of noise that were
measured in oil fields and pumps stations

Parameter | FNE Jake Hadee Fula Statio | Statio | Statio Station 6
da n3 n4 nb5
| Mg 62 |74 491 | 50 55 68.4 30
Noi n
€ M)? 817 |90.6 |1006 |105 |90 92 86.4 69

Source: based on data from field survey, 2024

Above table summarizes the minimum and maximum noise levels
measured, from these figures it can be noted that the lowest noise level detected
was at Station 6 with a reading of 30 decibels, while the highest noise level
measured was at the Fula field where it reached 105 decibels, which is above
the permissible level and may pose a risk to human health.

Conclusion

Based on the above and after the field survey that was conducted, it can
be concluded that the noise levels are high and more than the recommended
limit by the World Health Organization of 85 decibels in the fields of both Fula
and Hadeeda in addition to pumping stations 3 and 4, while they were lower
and within the acceptable limit in the rest of the sites that were measured and
are considered normal based on their activities. Therefore, this area was
considered a clean area free from noise hazards. On the other hand, the sites
that recorded high noise readings may pose a risk to workers and to public
health in the surrounding environment in general if the necessary safety and
protection measures are not taken by oil companies to reduce the effects of
noise as much as possible. Although workers in these sites are required to plug
their ears during working hours, this may not be sufficient if the noise and
vibrations are very high. Therefore, this study recommends the necessity of
continuous monitoring and evaluation of the noise status within the oil fields
and in the surrounding environment to enhance safety and public health.
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CHEKTPO®OTOMETPUYECKOE OIIPEJEJEHUE KOJIMYECTBA
HE®TEINIPOAYKTOB B BOJAX ABIHIEPOHCKHX O3EP
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Knrwouesnie cnosa: nepmenpodyxmel, cnekmpogomomempusi, ozepo bunezeou,
bronvorone, Jlokoaman, Xoocacen, sxcmpazenm, eeKcam

HedrenpoaykTel sSBASIOTCS CHIBHEHINIMMU TOKCHUYHBIMH —BEIISCTBAMU Ha
MOBEPXHOCTH 3€MJIM, U UX JOMYCTUMbIE HOPMBI B Bojoemax cocrtapisior 0,1 mr/mve.
OpmHako [0 cHX TOp OMNPENeNeHHIO0 KOJMYecTBA He(TENpPOAYKTOB B MPUPOTHBIX U
CTOYHBIX BOJAX VJIEIUIOCh HEJAOCTaTOYHO BHMMaHWsA. [IpencTaBieHsl pe3yabTaThl
CIIEKTPO(POTOMETPUIECKOTO OIIPEeIENICHUsT KOTMYEeCTBa He(PTEPOAYKTOB B TIpo0dax BOPBI,
B3ATHIX M3 03ep Ha TeppUTOpUH AOIIEPOHCKOTO MOIYOCTPOBa W MPOBEIEHO CPaBHEHHE C
CYIICCTBYOIIMM TPaBUMETPUICCKUM MeTo/IoM. [1J1s1 onpeneneHrst HehTermpoIyKTOB ObLTH
BBIOpAHBI 3KCTPAreHThl, ¥ YCOBEPIIICHCTBOBAHHBIN CIIEKTPO(OTOMETpHUUECKUN METO ] ObLIT
MIPUMEHEH K peajlbHbIM 00BEKTaM B ONTHMHU3MPOBAHHBIX YCIIOBHSIX.

Lempto naHHOW pPabOTHI SBISIOCH MOAOOP OPraHMYECKOTO SKCTpareHTa s
W3BJICYCHNS HEPTENPOJAYKTOB W3 TPHUPOAHBIX M CTOYHBIX BOA U IPUMCHEHHE
YCOBEPIIEHCTBOBAHHOIO CIIEKTPO(OTOMETPUIECKOTO0 METOIa Ha IPUPOJHBIX 00BEKTaX.

B kadecTBe OOBEKTOB KCCIICIOBaHUS OBUIM BBIOpPAaHBI BOJBI, B3ATHIC M3 03€P
buneremu, bromsOrone, JlokOGatan wm XomkaceH Ha TeppUTOpHH AOIIEPOHCKOTO
MOJTyoCTpoBa. B mWccrnemoBaHWM — WCTIONB30BAUCH  CHEKTPOPOTOMETPUIECKHE,
rpaBUMETPHYECKHE W XpomaTorpaduueckue MeToabl aHanmmza. [l ompeneneHus
HeTenmpoaAyKTOB B BOJax o3ep Obula momo0paHa CMeCh OpraHW4eckux peareHToB. C
TIOMOIIIPI0 BHIOPAHHOTO OPTaHWYECKOrO peareHTa ObUIM BBIICIEHB He(TEIPOIYKTHI,
coziepkarmecs: B 00beKTax HccieoBanus, U nposeieH aHamn3 GX-MS merogom. [lpu
CHEKTPOPOTOMETPHIECKOM  ONPEACICHUH HEPTENPOAYKTOB ObLT TPEIIOKEH HOBBIH
YCOBEPILIEHCTBOBAHHBIA METO/ Pa3/ICiCHHs C WCIIONh30BAaHHEM CMECH OpPraHHYEeCKHX
peareHToB. HaiineHsl oNTHMabHBIE YCIOBUS Ui JKCTPakKIMK HE(TENPOMyKTOB H
OINITHMH3UPOBAH METO]] SKCTPAKIMHU C HCTOIb30BAHUEM HOBOTO OPTaHMYECKOTO pearcHra.
[pennosxeHHbIi MeTO OBLT MPOTECTUPOBAH HA MPUPOIHBIX BOJAX.

50


https://doi.org/10.30546/2520-2049.72.4.2024.209

CIIEKTPODPOTOMETPUYECKOE OIIPEJJEJIEHUE KOJINYECTBA ...

T.1.Oliyeva, S.R.Haciyeva, I.I. Mustafayev, Z.A.Smanova

ABSERON GOLLORININ SULARINDA NEFT MOHSULLARININ
MiQDARININ SPEKTROFOTOMETRIK TOYINi

Acar sozlar: Neft mohsullar:, spektrofotometriya, Binagadi goll, Blbila,
Lokbatan, Xocasan, ekstragent, heksan

Neft mohsullar1 yer sathinds on gucli zeharli maddslardir va su hdvzalorinds
onlarin icazo verilon qatilig haddi 0,1 mg/dm?3-dir. Lakin indiyadok tobii vo tullant:
sularinda neft moahsullarinin migdarinin miiayyanlogdirilmasine kifayat godor digget
yetirilmayib. Abseron yarimadasi arazisindaki gollordon gétiiriilmiis su niimunslorinds
neft moahsullarinin migdarmin spektrofotometrik tayininin noticalori taqdim edilmis vo
gravimetrik usulla migayiso edilmisdir. Neft mohsullarinin toyini tgtn ekstragentlor
secilmis vo optimallagdirilmig soraitdo real obyektlora bu spektrofotometrik tsul tatbiq
edilmigdir.

Bu isin moagsadi tobii va tullant1 sularindan neft mohsullariin ¢ixarilmasi tigtin
tzvi ekstragent secmok vo tobii obyektlords tokmillogdirilmis spektrofotometrik
metoddan istifads etmok idi.

Todgigat obyektlori kimi Abseron yarimadasindaki Binagodi, Bllbdils,
Lokbatan va Xocasan goéllorindon gotiirilmiis sulardir. Todgigatda spektrofotometrik,
gravimetrik vo xromatoqrafik analiz tisullarindan istifado edilmisdir. Gol sularinda neft
mohsullarini tayin etmok {cln Uzvi reagentlorin qarisigi se¢ilmisdir. Segilmis tizvi
reagentdon istifado etmoklo todgigat obyektlorinin tarkibindo olan neft mohsullar1 GX-
MS usulu ils toyin olunmus vo tohlil edilmigdir. Neft mohsullarinin spektrofotometrik
tayini Ugun Uzvi reagentlorin qarisigindan istifade etmoaklo yeni vo tokmillogdirilmis
ayirma tsulu toklif edilmisdir. Neft mohsullarinin migdarinin toyini ti¢iin optimal sorait
taptlmis  vo yeni (Uzvi reagentdon istifado etmoklo ekstraksiya Usulu
optimallasdirilmigdir. Toklif olunan bu Usul tobii sularda sinagdan kegirilmisdir.

T.1.Aliyeva, S.R.Hajiyeva, I.I1.Mustafayev, Z.A.Smanova

SPECTROPHOTOMETRIC DETERMINATION OF OIL PRODUCT
QUANTITIES IN THE WATERS OF THE ABSHERON LAKES

Keywords: Oil products, spectrophotometry, lake Binegedi, Bulbul, Lokbatan,
Khojasen, extractant, hexane

Oil products are the strongest toxic substances on the earth's surface, and their
permissible levels in water bodies are 0.1 mg/dm?. However, until now, insufficient
attention has been paid to determining the amount of oil products in natural and waste
water. The article presents the results of spectrophotometric determination of the
amount of oil products in water samples taken from lakes in the Absheron Peninsula
and compares them with the existing gravimetric method. Extractants were selected to
determine oil products, and the improved spectrophotometric method was applied to
real objects under optimized conditions.

51



T.U. Anuesa, C.P.I'aooxcuesa, U.H.Mycmagaes, 3.A.Cnmanosa

The aim of this work was to select an organic extractant for the extraction of

petroleum products from natural and waste waters and to apply an improved
spectrophotometric method to natural objects. The aim of this work was to select an
organic extractant for the extraction of petroleum products from natural and waste
waters and to apply an improved spectrophotometric method to natural objects.
The waters taken from the lakes of Binegedi, Bulbul, Lokbatan and Khojasen on the
territory of the Absheron Peninsula were selected as objects of the study.
Spectrophotometric, gravimetric and chromatographic methods of analysis were used
in the study. A mixture of organic reagents was selected to determine oil products in
the waters of the lakes.

Using the selected organic reagent, the oil products contained in the objects of
study were isolated and analyzed using the GX-MS method. A new improved
separation method using a mixture of organic reagents was proposed for the
spectrophotometric determination of oil products. An improved spectrophotometric
method for determining oil products in natural waters was developed. Optimal
conditions for the extraction of oil products were found and the extraction method
using a new organic reagent was optimized. The proposed method was tested on
natural waters.

BBenenue

PazButue mpousBoACTBa  HE(PTEra3ompoayKTOB, K  COXAJICHHIO,
MPUBOJUT K IpobiieMe nepepaboTKU WK YTHIIM3ALUUA OTXO0J0B 3TUX OTpPaCHEH.
B mHacrosimee Bpems HauOoliee PacCHpOCTPAHEHHBIMU — 3arps3HUTEISIMU
ruapochepsl  ABIAIOTCA  HeDTh W TPOAYKTHI €€  TepepabdOTKH.
MOHOMONEKYIApHBINA CIOM HepTH CHMXKAeT ra3omnpoHunaeMoct Ha 50%,
3arpsisHeHHEe atMochepbl U THApochephl HeDTENMPOAYKTAMU TMPUBOIUT K
HapyIIEHUI0 HOPMAJIBHOIO Ta30- M TemaooOMeHa. B pesynbrate 3THX
HapyUIeHU MOTYT TPOM30MTH HEKOHTPOJIMpPYEMble H3MEHEHUs KiMMaTa
HaIllel TUTAHETHI, a TaK)KEe MacCOBOE BhIMHpaHUE (UTOIIAHKTOHA, KOTOPBIH
npou3BoguT okosio 70% kucnopoma [l], 4TO NPUBOOUT K CEPHE3ZHOMY
mucbanancy B KuciaopogHoMm Oamance 3emum. [lostomy  paspabotka
COBPEMEHHBIX, BBHICOKOUYBCTBUTENIbHBIX METOJOB XMMHYECKOTO aHajau3a JUis
KOHTPOJISI U ONpE/AETICHUs] KOJMUYECTBa HE(PTENpPOAYKTOB SBISAETCS OJHOW W3
aKTyaJdbHBIX TIpo0sIeM B A3epOaiikane u B Y30ekucrane. HedTb 1 mpoayKThI
ee TepepaboTKU SABISAIOTCS HauOojiee pPAaCHPOCTPAHEHHBIMH M ONACHBIMH
BELIECTBAMHM, 3arps3HSAIONIMMH TpUpoJHble Boabl. HepTh U MpoaykThl ee
nepepaboTKU COCTOSIT W3 CIOXKHOM M pazHOOOpa3sHOW CMeCH OpPraHWYeCKHUX
BEIIECTB, a TOJ TOHATHEM '"HePTENMpPOAYKTH' B THAPOXUMHH YCIOBHO
MOHUMAETCA YIJIEBOAOPOAHAs (paKUMs, COCTOALIAs W3 HEMOJSAPHBIX H
MaJIOMOJIIPHBIX anudaTuyecKux, apoMaTHYECKHUX, AMULIUKINYECKUX
YTIEBOAOPOAOB, KOTOPHIE MOTYT OBITh W3BJICUEHBI U3 BOJBI [2].
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OcHoBHBIMU (DaKTOpaMH, 3arpsi3HAIOMUMU THApochepy u atmocdepy,
CUUTAIOTCSI PE3YJIbTAThl TEXHOTCHHBIX aBapuil B TpoIiecce J00bIUH, mepepadoTKu
u oboramieHus: HepTENPOAYKTOB. 3arpsi3HEHUE BOJIbI HEPTEPOAYKTAMHU JIENIaeT
€e HEMPUTOIHOW HE TOJILKO JUIS MOTPEONICHUsI, HO U I Pa3IMYHBIX OBITOBBIX
Hyk1. B Hacrosiiee Bpems kK Hambosiee pacHpOCTPaHEHHBIM 3arps3HSIOIINM
HeQTEeNpoayKTaM OTHOCSTCS Ma3yT, KEpOCHH, OCH3MH U He(TsAHbIE Macia. ITH
He(TENPOIYKTHI YPE3BbIYAHO OMACHBI HE TOJBKO Il OpraHu3Ma 4ellioBeKa, HO
U JUTS OKpYatoleit cpensl [1, 4].

Opna ToHHA HeTH MOXeT 00pa30BaTh IUIEHKY Ha MOBEPXHOCTH BOJbI
miomansio 12 kMm% Korja HeTenpoayKThl HONAAaloT B BOLY, OHH B OCHOBHOM
UMEIOT KPYHHYIO IHCIIEPCHI0O U JIETKO BCIUIBIBAIOT HA TMOBEPXHOCTH BOJIBL,
oOpa3ys IUlaBy4Yyl0 IUICHKY. HuU3KOMONEKyIsipHbIE KOMIOHEHTBHI —JIETKO
ucnapstorcs. B 3aBucuMocTy OT THma He)TENpOAYKTOB, UX UCIAPEHHE MOXKET
coctaBiATh oT 10% no 75% [3]. Takue aTtMocdepHble MPOIECcChl MOBBIMIAIOT
IUIOTHOCTh ~ OCTAaBIIUXCA HE(PTENPOAYKTOB U NPUBOAAT K TOMY, YTO
HEPTENPOIYKTHl TEPSIIOT CIIOCOOHOCTH YIEPKUBAThCS HA MOBEPXHOCTH BOJBI.
Ilon BoO3neicTBUEM COJHEYHOTO CBeTa HE(TENpOAYKThl OKUCIAIOTCA, a
HeQTENpOAYKThl, O0pa3oBaBIIME TOHKMWA CIOW Ha TIOBEPXHOCTH BOJbI,
OKHCIISIIOTCSL Jierde U ObicTpee. TedeHue BOABI M BHOpAaLUMU TNPUBOIAT K
00pa3oBaHUIO HEPTAHBIX OMYJIbCHHA. OMYJbCHH, OOpa3oBaBIIMECS Ha
MOBEPXHOCTHU BOJIbI, OCTAIOTCSI CTAOMJIBHBIMU B T€UEHHUE JUTUTEILHOTO BPEMEHHU.
OCHOBHBIMHM HWCTOYHHUKAMHU TOMAJaHUs HEPTENPOIYKTOB B TPUPOIHBIC BOIBI
SIBIISIIOTCSI:

- He(preXpaHUINIIA;

- He(TebassI;

- HedTernepepabaThIBAIOIINE IPEITPUSATHUS;

- IPEANPUSTHS, 3aHUMAIOIIMECs] TPAHCIIOPTUPOBKOW HE(PTU U MPOTYKTOB
ee repepaboTKu.

KonumuectBo HedrenmpoaykToB B Bojae cocraBisier 0,5 mr/amS, a
Ko4ecTBO HeTsIHON Kucmothl - 0,01 MI/IMS, 9TO PE3KO BIMSET HA 3amax U
BKyc Boawl [4]. IlpucyrctBue HEPTENpOAyKTOB B BOAEC B KOJIUYECTBE
100-500 mr/aM® BbI3BIBacT pe3Koe U3MEHEHHE XMMHYECKOTO COCTaBa BOJIBI.
MacnsiHplii Cllol, 00pa3yIomuUicss Ha TTIOBEPXHOCTH BOJIbI, HAPYIIAeT ra3000MeH
MEXIy BOJIOW M aTMOC(EPHBIM CII0EM, 3aMeUIIeT CKOPOCTh a’3paluyl U yAaiseT
YIJIEKUCTIBIA Ta3, 00pasyromuiicss B pe3yiabTare okuciaeHus Hedpru. Ecim cnoit
He(TENpPOaYKTOB B Boje cocTapiseT 4,1 MM, a UX KomuuecTBo - 17 mr/am3, To
yepe3 20-25 nHEW KOJIMYECTBO PACTBOPEHHOTO KHUCIOPOJAa YMEHBIIUTCS Ha
40% [5].

Jliis KoHTpONs cofepkaHug HeTU U MPOAYKTOB ee nepepadoTKU B BOAE
TpeOyeTcss MepUOAMYECKU OTOOp MpoO BOIBI W TMPOBEACHHE XUMHUYECKUX
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aQHAIM30B. XUMHUYECKHE aHAM3bl [6-14] mpoBOASTCS Ha OCHOBE OJIHOTO W3
METOJIOB, IEPEUNCIICHHBIX B TabmuIe 1.

Tabnuua 1
Cpasnumenvras XapaKxmepucmuKka CO8PEMeHHbIX Memo008
onpeoeieHusi HehmenpooyKmos

HzmepuresbHbIe HoaroroBka u IIpouecc
XumMHn4eckue
Meron Onucanue npudopsI U pearenThI XpaHeHue NPOBeICHHA
NPHHAJIEKHOCTH o0pa3uoB HCNBITAHUI
1 2 3 4 5 6
Meron Komnuectro Cnekrpodoto- UYersipexxno- |O6paser; oroupatot |[loObraa;
crekTpodo- HeTenpoayKTOB (MeTp, GOTOMETp, |PHUCTHIN B CTCKJLSIHHBII Ouncrka
TOMETPUHI OIIpesieNsieTcsl  |MepHbIe KOJOBI,  |ymIeporn, xoHTeitnep. Ero 9KCTPAKTa;
[9,11,14]. nyTem MHIIETKH, OKCHJL MOKHO XpaHuth B |[IpoBeneHue
CIIEKTPAIbHOTO  |CYIIMIIBHBII AMIOMHHMS,  |TeYeHHe 6 4acOB  |M3MEpeHHH;
aHanM3a mkad, mydensras |cymbdar npu temreparype |Pacuer
BBIJICJICHHOTO 1eyb, HAKOTIUTENb |HATPHA, 15-25°C u 24 yacoB|pe3ynpTaToB
MacJISTHOTO pacTBOpHTEII, cepHast IIpU TeMIIeparype
SKCTPAaKTa. OXJIAIUTEIh KHCIIOTA, 6°C.
AHann3 OCHOBaH |CTEKJa, Pe muctTwumpo- |Koncepsuposan-
Ha UHTCH- METHOE CTeKJIO,  |BaHHAs BOAA |HBIH oOpasen
CHBHOCTH UHAUKATOpHAst MOYKHO XPaHUTh

THONIOIIECHHS S-

6yMara, YUCTBIPEX-

[IpU TeMIIepaType

N-cBs3eii B XJIOPUCTHIN 15-25°C B TeueHue
nH}paKpacHOH  |yIIepos, OKCH] 5 nHeit, npu
o0nacTu CrieKTpa. |aTlOMUHUSA, temmneparype 6°C -
Juanazox cynbdar Harpus, B TEUCHHE
HU3MEpEeHUH CepHasi KHCIIOTa, 1 mecsima
COCTaBIISIET JUCTUIIHAPO-

ot 0,02 mo BaHHas BOja

2,0 mr/am3
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1 2 3 4 5 6
I'paBumerpu- |OH ocHOBaH Ha |AHamuTHyeckue |lekcan, Oo6pazen 6epercs B |[]o6brua;
4ecKHit cnocod |paszeneHuu Hed- [BeCbl, TEPMOMETP, |XJIOPO- CTEKJITHHOM KOH-  |O4ncTka

[6,12,13].  |rempomyKTOB C  |CTEKISHHBIH dopmokcun  |teiiHepe. Ecim HeT |3kcTpakTa;
TIOMOIIBIO OpTa- |OXJIaJUTENb, alIOMHMHHSA,  |BO3MOXHOCTH Berimapusanue
HHYECKOTO MAarHUTHast cynbdar MPOBECTHU aHAIM3  |pacTBOPHU-
pacTBOpHTENs, |MeIlasika, BOPOH- |HATpH, B TOT K€ JIeHb, TeI,;
OYHCTKE MO- Ka, IUINHAD, cepHas KHC-  [0oOpaser] N3mepenue
JSIPHBIX COEAU- |MEH3ypKa, MEPHBIE |JI0Ta, CTEeK-  |COXpaHsIeTCs OCTaTOYHOIO
HEHHi ¢ 1o- CTaKaHIMKU JI0Bara, KOJINYECTBA;
MOIIBIO KOJIOHOY- JICTHILIIH- Pacuer
HOH XpoMa- poBaHHast Ppe3yIbTaToB
Torpaduu u BOJA
olpeJeICHUI
KOJINYECTBA
HE(TEIPOLYKTOB
TpaBUMETpPH-
4ECKUM METO-
oM. /Ina mazon
u3Mepe Hul coc-
taBser ot 0,3 mo
50,0 mr/am3
Meron Komnuectro Amnanusarop I'excan, Oo6paszen 6epercs B |[]o0brua;
GbIyopuMeTpun |M3BIEUEHHBIX KHUJKOCTH consiHas CTEKJITHHOM Ouncrka
[7,10]. HedrenpoxnykroB |"dmoopar-02", KHCJIOTA, KOHTelHHepe. DKCTPAKTa;
OIIpEJIeNAETCS Ha [MEPHBIC KOJObI,  |THIPOKCH], Amnamms cnenyer  |IIpoBenenue
OCHOBE U3Mepe- |ITHUIMETKH, a3ora, MPOBOIUTH B JIEHb |H3MEPEHUIL;
HUSI UHTCHCHUB-  |CYIIMJIBHBINA JUCTHIUIAPO- |B3STHS IPOOHI. Pacuer
HoctH (uyopec- |mkad, MarHUTHas |BaHHas Boja |Eciu B IeHb B3STHS | pe3yJIbTaTOB;

LIEHLIUY C TIO0-
MOLIBIO KU~
KOCTHOT'O aHaJu-
3aropa. /{nana-
30H U3MEPEHUN
COCTaBILACT OT
0,005 1o 50,0
mr/om3

MeIIajka,
SKCHUKATOP,
WUHIUKaTOpHAs
Oymara,
CTEKJISTHHBIN
OXJIQJNTEITh

MPOOKI TPOBECTH
aHaJIn3 HEBO3MOXK-
HO, 00pa3ern MOXXHO
H3BJICYb U MPO-
JIOJDKHTH aHAJIu3 B
TEUCHHUE HEJCIIH.
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1 2 3 4 5 6
Merton ra3oBoii |OKcTpakuus I'a30Bblif XpoMa-  |H-TeKcaH, Obpaszen 6epercs B |{oObrua
xpomarorpaduu|Heprenpoaykros,| Torpad (MS, FID), |H-okTaHOBOE |CTEKISTHHOM Ouncrka
[8]. OYHCTKA MEpHbIC KOJIObI,  |4HCIIO, KOHTEHHepe. 9KCTPAKTa OT
BBIJIETIEHHOTO TIUIETKH, 9iiKo3aH, MO’KHO XpaHUTh B |HOJISIPHBIX
JKCTPaKTa OT CYIIMIIBHBII TETPAKOHTAH, |IIOTHO 3aKPBHITOM |COEIXUHEHMI
TOJISIPHBIX mKag, CTEKISTH-  [COpOeHT KOHTEHHepe B IIpoBenenue
COEIMHEHUI M |HBII XOJOJMIBHUK, |(CHINKAT TeueHue 1 1HA, a  |u3MepeHui
aHaIn3 xpomarorpadu-  |MarHus), KOHCepBHpOBaHHbII | Pacuer
OYHIIEHHOTO yeckas KOJIOHKa  [cyibdar oOpaser - B pe3yNBTaToB
3JTI0aTa Ha HaTpus, TeyeHue 1 Mecsna
Ta30BOM XpoMa consHas
Torpade. KHUCJIOTA,
Jnanazon cTeapuiicTea
u3Mepe Huit par, JUCTHILIN
COCTaBIISIET OT poBaHHast
0,01 70 2,0 BO/Ia
mr/am3

[TpaBunbHOE HpoBenEHUE JIAOOPATOPHOIO AHANIM3A TAKXKE 3aBHCUT OT
(bakTOpOB OKpy»XKaroliei cpeibl, HEOOXOAUMBIX Ui MPOBEJACHUS aHAINU3a, U
BaXHO CO3/1aTh HEOOXOJMMBIE YCIIOBHUS OKpY’KalOIIeH Cpeibl AJs MPOBEACHUS
TECTOB, OCHOBAaHHBIX Ha METOJIaX, PACCMOTPEHHBIX BbIle [6-14]. B Tabnune 2

Mpe/ICTaBlIeHa CpaBHMUTEJIbHAs TaOlMlla YCJIOBUU OKpy’Karolen

CpeIbI

(Temriepatypa, BIQXHOCTh M aTMoc(hepHOe naBlieHUE), HEOOXOMUMBIX IS

KOJIMYECTBEHHOT0 aHajIn3a HePTENpPOayKTOB B BOJIOEMAX.

Tabnuuya 2
Dxonoeuneckue mpedosanus
Komnuarnas JaBnenue
Bnaxnoctb JIutepa-
Merogonorus TeMIIEparypa o arMocgepsl,
BO31yXa, % Typa
°C kPa

RD 118.3897485.13-92, Fluorimetry 2045 80+5 84,0-106,7 [10]
0Oz OU 0697:2015, Gravimetry 2015 He cnermduumposano [6]
0Oz OU 0791:2019, Gravimetry 2045 80+5 84,0-106,7 [14]
HDPE F 14.1:2:4.5-95, Infrared- 2045 -80 84,0-106.7 [9]
spectrometry
HDPE F 14.1:2.116-97, Gravimetry 2045 8015 84,0-106,7 [12]
State standard 4.1.1013-01, Infrared- 2045 80 84.0-106.7 [14]
spectrometry
State standard of Russia 51797-2001, He cremud oBaHO [14]
Infrared-spectometry feMHQHIHpOBAT
State standard 31953-2012, Gas He criemd oBaHO 8]
chromatography feMHQHIHpOBAt
HDPE F 16.1.41-04, Gravimetry 2045 25 °C na <80 97,3-104,6 [13]
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Oo6opynoBanue. Monomep MI-150; Y®-cnexkrpodoromerp SPECORD
210 PLUS, ra3osbiii xpomartorpad Agilent 7872A, xpomarorpaduyeckas
KOJIOHKA, aHAJINTH4YecKne Bechl BJI-224.

MeToabl 1 MaTepHaJIbI

To4YHOCTH PacTBOPOB /JIS ONMpPEAETICHUs BOJOPOJHOIO MoKa3aTens Oblia
usMepeHa B uoHomepe MI-150 wu  cocraBuia 0,01 € IUHUIIEL.
Xpomarorpaduueckasi KOJOHKA Uil OTJICJIEHUS] MaclIsHOTO CJI0s OT BoAbl, Y -
cnekrpodoromerp SPECORD 210 PLUS, obecnieunBaromuii M3MEpEeHHs Ha
JUTMHE BOJIHBI 3,42 MKM IpH TOJIIMHE MOTJIOLIA0NIEro ciosi He MeHee 40 MM,
razoBbiii  xpomarorpad Agilent 7872A nmns ompedeNeHHs]  YMCTOTHI
cTanfapTHeIX oOpasmos, 0,0001 r© I TpaBUMETPUYECKOTO aHAIHU3a
HerenpoaykToB. Mcmonp30BanuCh MPEU3HOHHBIE aHATUTHYeCKne Bechl BJI-
224 n naboparopHas nocyzaa u3 crexia no 'OCT 25336-82.

[Ipu npoBeneHnr UCTIBITAHUSI HEOOXOAMMO COOIIOAATH CIEYIONINE YCIOBUS.

- TeMneparypa okpyxatouiei cpenst (20 + 5)°C;

- BJIAKHOCTBh BO3/lyXa HE JOJDKHA npeBblmiath 80% mpu TemmepaTtype
25°C;

- armocepnoe mpasnenue ot 84,00 mo 106,70 xI1a;

W3mepenne konmuectBa HedTenmpoaykToB B Boae ¢ momomisio MK-
CHEKTPO(YOTOMETPHUUECKOTO METOJa OCHOBAHO HAa W3BJIICUYEHUH KOJMYECTBA
HE(PTENPOAYKTOB M3  BOABI  METOJOM  JKCTPAKLMU  OPraHUYECKUM
pacTBOpPUTENIEM U OYHCTKE U3BJIEYEHHOI'O SKCTPAKTa C MOMOIIBI0 QUIbTpa U3
OKCH/Ia aTFOMUHUS.

IloaroroBka xpomarorpaduueckoii KOJIOHKH. XpoMarorpaduaeckas
KOJIOHKA TIIATEIbHO IPOMBIBAETCS CHAayajga B CMECH XpoOMa, a 3aTEM B BOJE.
3aTeM €€ NPOMBIBAIOT B OPraHWYECKOM PACTBOPUTENE, HCIIOIB3YEMOM JUIS
aHanM3a. 6 T OKCHJA aTIOMUHUS, BBICYIICHHOTO B CYIIMJIBLHOM IIKady mpu
temnepatype 100-110°C B TeyeHue 2 4acoB, MOMEIIAIOT B XUMHYECKUI CTaKaH
oobeMoM 50 cm®. JIns HOJNydeHHs CYCNEH3HH CBEpXy A00aBIAlOT 5-6 cm’
OpraHu4eckoro pacrsoputens. IIpomyckas MOIy4YEHHYIO CYCIIEH3UIO 4epes
¢GuIIbTp, HA OCTABIIEHCS OKUCH AITIOMUHUS 00pa3yercs CioH, coaepxamuii 1 T
cyib(dara HaTpUs, KOTOPHIN CylIaT B CyHIMJIBHOM IIKady HpH TemIepaType
100-110°C B Teyenue 2 4acos.

OCHOBHBIM aHATMTHUYECKUM ITPOLIECCOM ISl ONPEIECIEHUS COEpKaHUS
HE(PTENPOIYKTOB B BOJE O3€pPOB SIBISCTCS W3BJICUCHHE HEPTENPOIAYKTOB H3
Boabl. [loaToMy BBIOOp OpraHMYECKOTO peareHTa ISl SKCTPaKUUU HMEEeT
BaXHOE 3HauYeHue. XJopopopM, TeKCaH M YETBIPEXXIJIOPUCTBIA yriiepoa ObLTH
BbIOpaHbl B KadecTBe Haubojee 4YacTO HCIOJIb3YeMbIX OPraHUYeCKHX
pacTBOpUTENIEl B KAauyecTBE OpPraHMYECKUX peareHToB. llepen Haudamom
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AHATTUTHYECKUX TPOIEAYp PACTBOPHTEIH OBUIM IPOBEPEHHI HA YHUCTOTY
METOJIOM Ta30BOM XpoMaTorpadum.

Pe3yabTaThl U MX 00Cy:KI€eHUE

Jns ananu3a OBUIM MCIOJIB30BAaHBI MPOOBI BOABI, B3SATHIE U3 03€p
AGmepona. CoOpanHbple TPOObI BOJABI OBUIM CHayajga IOJBEPTHYTHI
XUMUYECKOMY aHanu3y Ha 3HadeHne pH u coxepkanue munHepanos. Ha
OCHOBAaHUU TOJyUYEHHBIX PE3YyJbTAaTOB BUAHO, YTO KOJWYECTBO MHUHEPAJIOB U
Apyrue XUMHUECKUE MOKA3aTeNId B 3arpsA3HEHHBIX HE(THIO BOJAX MPEBBIIIAIOT
nomyctuMmble HOpMBI[15-18]. B Tabmmme 3 mnpencTaBieH CpaBHHUTEIbHBIN
aHaJIM3 MPOOBI BOJBI 10 XUMUYECKUM MOKA3aTeISIM.

Tabnuya 3
Peszynomamol xumuueckozo ananuza npodvl 600vl
PactBo-
Bogopozesid PeHHBIL CoeHoCTb, IIpumeuanue
ITpo6Ga BobI noKaszaresib | KHUCIOpO[,
mr/am3 [17,18]
(pH) mr/am®
O3epo bunereau 7.88 74 492 XuUMHYECKUIT
O3zepo Brons6romne 8.2 6.7 1344 COCTaB BOJIbI
HAXOIIUTCS B
Oaepo JlokGaran 8.69 5.8 6893 HpeAeiax
JIOMYCTUMBIX
HOPM
Ob6mree
cofiep)KaHue
Ozepo XomxkaceH 7.93 3,8 1747 MUHEPAJIOB U
JKECTKOCTD BOJBI
BBIIIIE HOPMBI

B rtabmune 4 nmpuBeneHBI NPOIEHTHI YUCTOTHI, YKa3aHHbIE B
HOPMAaTHBHBIX JOKYMEHTaX IO TPOU3BOJCTBY AKCTPAr€HTOB, M PE3yJbTATHI
peasbHOro aHaan3a 3KCTPAreHTOB.

Ha ocHOBaHMM pe3y/ibTaTOB aHAIW3a JUIA HKCTParHpOBaHHs 0Opas3LoB
ObUTM BBIOpAHBI TPH HKCTPAreHTa: XJIOPO(POpM, TeKCaH U UYeTHIPEXXIJIOPHCTHIH
yriepoa. Ha pucynkax 1, 2, 3 mokazaHbl XpoMaTorpaMMbl SKCTPAKTOB.
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Tabruya 4
Tabnuya 0151 onpeodenenust YposHsL HUCIOMbL OP2AHUECKUX PedA2eHmMO08

YpoBeHb YHUCTOTHI

N Pezynbrartsl,
HasBanue pacTBopuTEs U HOMED pacTBOpHUTEICH,
. MOJy4YEHHBIE B
Ne MIPOU3BOJCTBEHHOTO HOPMATHBHOTO yKa3aHHBIH B
XOJIe aHANIN3a,
JOKyMEHTa HOPMAaTUBHBIX

0 %
JIOKyMeHTax, %

1. Xmopodopm GOST 20015-88 >99,60 99,60
2. T'ekcan GOST 4517-2016 >99,00 97,60
UYetpipexxmopuctsiid yrmepog GOST
>
3. 20288-74 >99,00 96,20
Ierponeitnbiit a3¢up TC 2631-074-
4. 44493179-01 >40,00 60,00
5. Uzorekcan GOST 24676-2017 >94,00 90,50
6. IMenran T ES TC COMP 1-178-10 >85,00 86,00

DKCTpareHT He JOJDKEH CoAepXkaTh MpHUMecel, aJcopOMpOBAaHHBIX Ha
okcujae amoMuHUA. EcimM 3KCTpareHT He COOTBETCTBYET TpeOOBaHMSIM, €ro
HEO0OXOIUMO OYHUCTHUTH.

Ouuncrtka ’3kcrparenta. /lo6asnsem 2 r okcuaa amroMuaus B 200 mu
OpPraHMYECKOTO PACTBOPHUTENS M B30aNThIBaeM B TeueHwe S5 MuHYT. [locne
MOJIHOTO OCAXKICHMS OKCHJIA aTIOMUHUS KHUJKOCTh CIIMBAEM M NEPETOHSEM MPU
HOpMAJIbHOM JIaBJICHUU C ITOMOIIBIO 6yTBI.HO‘-IHOI‘O OXJIaAnuTECIIA. B mponecce
MEPETOHKU coOuparoTcs (ppakiuu, meperoHsieMele nmpu Temieparype 46-47°C
unu 76-77°C.

IHocTpoenne rpagyupoBouyHoro rpaduka. Jlnga mnoctpoeHus
rpagyupoBOYHOrO TpaduKa UCTIOIB3YETCs CTAaHAAPTHBIA 00paser, COCTOSIINI
W3 CMECH YTJIEBOJOPOJIOB C MACCOBBIM cojepkaHuemM 50 mr/ame.

[lepBuyHast MOArOTOBKA CTaHAApTHOrO oOpasua. s MmpUroToBiIeHUsS
CTAaHIAPTHO# MPOOBI ¢ Maccoii 1,00 Mr/aM® B UHCTYIO MEPHYIO KOOy 00BeMOM
50 cm® orbuparor 1 cM® cTaHmapTHOH MPOOH M AOBOAAT 00BbeM 10 50 cm® ¢
MTOMOUIbIO OPraHUYECKOTO PACTBOPUTEIISL.
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{Abundance ) TIC: 20240123 _Chl-3.D'datams

Ly v 8085

[Time—> 1.00 1.50 200 250 3.00 3.50 4.00 4.50 500 550 6.00 6.50 T.00 7.50 8.00 B50 2.00 8.50

Pucynox 1. Xpomamoepamma xnopogopma, noayueHnHo2o 0Jis IKCmpaKyuu

Abundance TIC: 20240123 Hex-2 Dhdata.ms

1358

50000 1p33

Time—>  0.60 0.80 1.00 1.20 1.40 1.80 1.80 200 220 240 260 280 3.00 3.20 3.40 3.00 3.0 4.00 4.20 4.40 4,50 4.80 5.00 5.20 5.40 5.80 5.80 £.00 £.20 5.40 6,80 8.80 7.00 7.20 7.40 7.80 7.80

Pucynok 2. Xpomamozpamma cexcana, noiyueHHo20 0iisi IKCMpaKyuu
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Abundance TIC: 20240125_CCH-1 Didatams

Time—>  1.00 2ha abe 4.bg 5o Bbg 7he eho ebd 10000 1100 1200 1300 1400 1500 1800 700 1800  19.00

Pucynox 3. Xpomamoepamma uemulpexxiopucmozo yenepood, noryyeHHo20 0is
9KCMpaxKyuu

IIpuroroBienne paGodyero pacrBopa. Jligd  NOpUTOTOBIEHHUSA
CTaHAApTHOW TPoOBI ¢ MaccoBeiM coxaepkanuem 0,100 Mr/aM°  mUmeTKoi
OTMEpSIOT 5 cM® IIepBUYHOMN CTaHAAPTHOH IPOObI, HOMEMIAIOT B MEPHYIO KOJIOY
ooseMoM 50 cMm® u gmoBomsaT 06BeM g0 50 cM® ¢ HCIOJB30BaHHEM
OpPraHMYecKOro pacTBOPHUTENs. MepHbIe Kool o6bemom ot 0,025 1o 25 cm® ¢
HCIIOJb30BaHHEM MUMETOK o0beMoM | u 5 cm®; mobGasmsor 0.50; 1.00; 2.50;
5.00; 10.00; 15.00 cm® pabouero pacTBopa U IepeMENINBAIOT C OPTAHUYECKUM
pacTBopHTeNeM N0 TodydeHHss obmero obsema 25 cmS. KommuectBo
yraeBopopoaos coctasiser 0,0001 0.002; 0.004; 0.01; 0.02; 0.04 mo o6wvemy.
Jljig mosrydeHus: KOHEYHOTO TpalyipOBaHHOTO PacTBOpPa MOYHO HCIOJIb30BaTh

CTaHJAPTHYIO NIPoby ¢ KoHIeHTpamuei 0,10 mr/cve,

Tabauuya 5
Ipaghux epadayuu

CrangapTHas 1mpo6a, Mi 0,025 | 0,50 1,00 2,50 5,00 10,00 15,00

ﬁg;’;;‘eHTp“pOBaHHH“) 0,0010 | 0,0020 | 0,0040 | 0,0100 | 0,0200 | 0,0400 | 0,0600

MupaukaTop ycTpoiicTBa 1 0,003 0,006 0,015 0,040 0,078 0,150 0,232

MupaukaTop ycTpoiicTBa 2 0,003 0,006 0,016 0,041 0,078 0,148 0,236

I/IHLlI/IKaTOp YCTpOﬁCTBa 3 0,002 0,005 0,017 0,040 0,078 0,146 0,235

Cpeanuii moxaszaTeb 0,003 | 0,006 | 0,016 | 0,040 | 0,078 | 0,148 0,234

ﬁg‘;ﬁfemp“pomﬂm’m)’ 0,0010 | 0,0020 | 0,0040 | 0,0100 | 0,0200 | 0,0400 | 0,0600

Cpeanuii moxaszaTeb 0,003 | 0,006 | 0,016 | 0,040 | 0,078 | 0,148 0,234
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0,250
0,200
0,150
0,100
0,050

0,000 - @
0,0000  0,0100

y = 3,8593x - 0,0004.-®
R?=0,9986-""

3
C o> MI/IM
=3
. ". -
00200  0,0300  0,0400

0,0500

0,0600

0,0700

Pucynok 4. I padyuposannsiii epagux 0ns onpeodenenus HegpmenpooyKkmos

Tabauuya 6
Onpedenenue koagpGuyuermos a u b ¢ NOMoOwbI0 MAMEMAMUYECKUX PACYENO8
HA 2padyuposanHom epagpuxe

n=6

C xonnentpupoauHsiii mr/ame [0,0010 0,002 | 0,004 | 0,010 0,020 | 0,040 0,060

CpenHuii nmokasarelnb 0,0027 0,0057 |0,0160 | 0,0404 | 0,0782 | 0,1480 | 0,2343
Pacuer koo urmentos a u b

Yx= 0,136 XN2: 0,0000 |0,0000| 0,0001 | 0,0004 |0,0016 | 0,0036

Yy= 0523 y~n2: 0,0000 |0,0003| 0,0016 | 0,0061 | 0,0219 | 0,0549

X = 0.022 XX -0,0206 |-0,0186| -0,0126 | -0,0026 |0.01733| 0.03733

y = 0.087 yy - -0,081 | -0,071| -0,047 | -0,009 | 0,061 0,147

Y(xx )A2= 0,002 | (xx )"2: |0,00042 |0,0003 | 0,00016 [0,000007|0,00030| 0,00139

Y(yy ) 2= 0,039 | (yy )™2: | 0.006 |0,0050 |0,00218 |0,00007 |0,00370| 0,02167

>xy= 0,022 Xy: 1.1333 |0,00006(0,000403| 0,0015 |0,00592| 0,01406

Yxx)(yy )= 0,010 |(xx )(yy ):|0,00168 |0,00132|0,000591| 2.3719 |0,00105| 0,00549
YxA2= 0,0057

Yyr2= 0,0848 > (U”2)=|0,0026 |>(V*2)=| 0,03933 [>(UV)=| 0,01017

A=0,00038212; b=3.8592602

100-500 mu1 06pa3moB, B3SATHIX Ui aHAIN3a, OTMEPSIOT B CTEKIISTHHYIO
konOy, noOaBisstor 20 MJI OPraHWYECKOTO pPAcTBOPHTENS W THIATEIBHO
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[IEPEMENINBAIOT, BCTpsXUBasg. CTEHKH CTEKJISHHOW €MKOCTH IPOMBIBAIOT
OpPraHUYECKUM PACTBOPHUTEIEM. XOpOLIO MEepeMeIIaHHbIid 00pa3el MOMEeNaoT
B Pa3CIUTEIbHYIO BOPOHKY M OTACIISIOT OPTaHWYECKUM CIIOW OT BOJHOMU (ha3bl
B CTEKISHHOM cTakaHe o0beMoM 50 cM® ¢ IJIOTHO 3aKpHITOM TOPIOBHHOIA.
OcraBmuiics oOpaser; MOBTOPHO AIKCTparupyroT eme 20 MJI OpraHuYecKoro
pacTBOPHUTEIIS], U OPTaHUYECKHUI CIOM CHOBA OTIEISAIOT B CTEKJIAHHBIN CTaKaH,
W3 KOTOpPOro OH OBUT W3BJICUEH B TEpBBIM pa3. [lomydeHHBIA AmroaT
MPOIYCKAlOT uepe3 (UiIbTp, MPUTOTOBICHHBIA W3 OKCHIA allOMUHUS, U
MOMEIIAI0T B NpoOHpKy. l3MepeHus NmpoBOASAT MOCIE€ MNPOMBIBKH KIOBET
creKkTpooTOMeTpa OpraHUYEeCKHUM pacTBopuTeneM. [l TOaTBepKIeHUS
TOYHOCTH HAIIUX pe3yJbTaToB Oblla MPHUTrOTOBJIEHA HCKYCCTBEHHAs CMECh
OpPraHMYECKUX COEAMHEHMM B UMCTOM IUCTWIIMpoBaHHOW Boje. KommuectBo
HeTeIpOLyKTOB B HCKYCCTBEHHOM cMecH cocTapiseT 8,00-8,50 mr/ave.

Tabauua 7
Pesynemamet, nonyuennvie npu 3KCmpaxkyuu KOauvecmea He@pmenpooykmos
8 00pa3yax mpems pa3IUYHbBIMU OP2AHUYECKUMU PACMEOPUMETIIMU

Pesynsrar | Pesymbrar Pesynbrar
Obuiee conep- JKCTparu- aHalIu3a JKCTPaKLUU
MecToHax0X- KAHHE MUHE- Toxasarens OBEHI/IH poOLI npo61i
pasbHbIX COZIepIKaHUsI p P ’ P
JIEHUE B3ATOrO BEIICCTR B BOZIOpOTa B po6bI JKCTPArupo- YeThIpex-
obpasia obpase obpaste, (pH) XJIOPO- BAHHOMU XJIOPUCTHIM
N, ’ ’ dhopmom, TeKCaHOM, YIJIEPOIOM,
A mr/am3 mr/am3 mr/am3
Osepo 0.56 7.88 0.10 0.05 0.06
Bunerean
Osepo 0.84 8.2 0.12 0.10 0.08
Brons0romne
Osepo 3.44 8.69 14,50 10.10 11.60
JloxOaran
gzzzfacw 3.64 7.93 16.20 12.20 14.40

[o pe3ynbTaram aHanu3a BUIHO, YTO XJIOPO(POPM SIBISAETCS CUIbHEUIINM
cernapaTopom B Ka4yecTBe OpPraHUYECKOro peareHTa npu
CIIEKTPO(OTOMETPUYECKOM OMpEEIeHNH HePTENPOIyKTOB. sl HOATBEP KICHUS
CIIEKTPO(OTOMETPUUECKHX PE3YJIbTATOB ObUT TPOBEIEH TI'PaBUMETPUUYECCKHUIMA
aHaim3  HedrempoxykroB. B rtaGmume 8  mpuBeneHsl  pe3ysbTaThl
CIIEKTPO(OTOMETPUUECKOTO U TPABUMETPUIECKOT0 aHAIN3A.
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Tabruya 8
Pesynomamer cnexmpoghomomempuuecko2o u epasgumempuiecko2o

ananuza Hedhmenpooykmos

Obmee Pesynbrars
. Pesynbrarst
coxepxanue | BomoponHsiii criekrpodoTto-
MecTroHaxoxkaeHHe rpaBUMETPHHU-
MHUHEPAJbHBIX | WHAUKATOP METPHYECKOTO
B3TOr0 00pasia YEeCKOT0 aHaJn3a,
BEIIECTB B obpasna, (pH) aHam3a, 3
3 3 MT/aM
obpasiie, T/1M MI/IM
O3epo bunerenu 0.56 7.88 0.11 <0.3
O3epo bronb6rone 0.84 8.2 0.14 <0.3
O3epo Jlokbaran 3.44 8.69 1454 14.30
O3epo XomkaceH 3.64 7.93 16.80 16.54
BriBoabl
B xXone HAay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ H3Yy4aJI0Ch XUMHNYECKOE n

OHMOJIOTMYecKoe BO3JCHCTBHE HEPTEIPOAYKTOB B ruapocdepe u atmocdepe,
NPEBBIIAIONIMX ~ JIOMYCTHMBIE  HOPMBI ~ Ha  OpPraHM3M  4YelIOBEKa,
TOKCHUKOJIOTHYECKHE CBOMCTBA, KOJUYECTBEHHBIN aHamn3 HE(PTEHPOAYKTOB B
BOJIC M3 Pa3MUYHBIX 03ep AOIIEPOHCKOTO IOJyOCTPOBA, a TAaKXKE OCBOCHHE
(Bepudukamusi)  ceKTpohOTOMETPHUECKOTO METoJIa B  JIADOPATOPHBIX
YCIIOBHSIX, YUYWTBIBas  pE3yJIbTaThl IMPOBEACHHOTO  aHaln3a, CIACIaHbI
CJICAYIOIINE BBIBOBIL:

- TIOCKOJIbKY TPHMEHSEMBIH B HAcTosIee BpeMsi B Halledl cTpaHe
IpaBUMETPUYECKHI  METOJ  aHajuu3a HePTEnpOAYKTOB HE  IO3BOJISET
OTpENEeINTh Hadu4Yue HEePTEHPOAyKTOB B HeOompmmx KkomudectBax (0,3
Mr/nm®), TpoBejeHHE aHanu3a He(TENpPOAYKTOB B Mpobax, B3ATHIX U3
KOHTPOJIbHBIX CKBRYKHH M BOJHBIX OOBEKTOB, C UCIIOJIH30BAHUEM ITOTO METOA
HE TIPEJCTABIISICTCS BO3MOKHBIM;

- CeKTpOhOTOMETPUUECKUIA METOJT - TOUHBIN KOJTUYECTBEHHBIN aHATHU3,
OBICTpasi ¥ BBICOKAs YyBCTBUTEIBHOCTh, HU3Kas MOTPEOHOCTh B 0TOOpE Mmpoo,
BO3MOYKHOCTh OOHapy>KCHHsI OOJBIINX W OUYEHb MaJbIX KOJIHYECTB JTAaHHBIM
METOJIOM, HHM3KHE 3aTpaThl BPEMEHH, YUYUTHIBAs MAallyl0 YacTOTy OLIMOOK,
MHHHMaJbHOE KOJNHMYECTBO HedTenpomykroB B mpobe (0,05 wmr/mm®), uro
MO3BOJISIET TIPUMEHUTH U HCIIOIH30BATh TAHHYIO METO/IHKY;

- UCXO/ U3 Pe3yJbTaTOB aHAIM3a, MOXKHO CHETaTh BBIBOJ, YTO T'€KCaH
ABIIAeTCS HamboJiee CHIIBHBIM pa3JeliuTeleM B KadecTBE OPraHHMYECKOro
pacTBOpUTEINS (IKCTPAreHTa) CIeKTPOPOTOMETPUIECKUM METOIOM.

JlisT KONMMYECTBEHHOTO aHanM3a Mpo0 BOABI M3 03€p, B3ATBHIX JUIS
aHanM3a, B Ja0OpaTOpUM MHUHUCTEPCTBA SKOJOTUH W TPHUPOJIHBIX PECYpCOB
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AzepOaliKaHCKOW PECIyOJIMKKA BIEPBBIC OBLI TMPOBEJACH KOJWYECTBEHHBIN
aHaIM3 HEPTEMPOAYKTOB B BOJIE CIEKTPOHOTOMETPHUESCKUM METOAOM, U METOT
ObLT anmpoOMpOBaH Ha peajbHbIX 00BekTax( B mpobax Boabl 03ep buueremw,
Jlokb6aran, XomkaceH, brons0rone). Ha ocHOBaHMM MOTYYEHHBIX PE3yJIbTaTOB
npenjaraeTcss B OyaylleM HCIOJb30BaTh CHEKTPO(GOTOMETPUYECKHUE METObI
IIpY aHaIN3e HEPTEIPOAYKTOB B MPUPOTHBIX BOJIAX.
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FINDIQ QABIGI VO FINDIQ QABIGI+ FesO: NANOHISSOCIKLORI
OSASINDA SINTEZ OLUNMUS YENI BiO-NANOADSORBENTLORIN
NEFTLO CIRKLONMIS SULARIN TOMIZLONMOSINDO TOTBIQI

https://doi.org/10.30546/2520-2049.72.4.2024.210

Acar sOzlar: bitki moangsali tullanti, bioadsorbent, bio-nanoadsorbent, neft,
nanohissacik

Todgiqatimizin asas mMogsadi sudan neft dagilmalarim tomizlomok Ugln
bioadsorbentlorin va onlarin ssasinda sintez olunmug bio-nanoadsorbentlarin tatbigine
osaslanib. Bitki mongali tullantilardan bioadsorbent kimi istfado edilorok neftin
tomizlonmasi hoyata kegirilmisdir. Bitki monsali findiq gabigi vo bioadsorbentin
adsorbsiya  qgabiliyyatini  artirmaq mogQsadilo  yeni sintez olunmus bio-
nanoadsorbentlorin optimal soraiti, sorbsiyanin zamandan asilugitemperaturdan
asililigl, sorbentin migdarindan asililigi miiayyan edilmisdir. Miiayyan olunmusdur ki,
findiq gabiginin miqdarindan vo zamandan asili olaraq sorbsiya miqdar1 vo zamani
61.25 %-i 30 doqige miiddatindo, findiq qabigi+ FesO4 nanohissaciklori asasinda sintez
olunmus yeni bio-nanoadsorbentin migdarindan vo zamandan asili olaraq tadgirboan
92.5 % udulmanin optimal soraiti 12 doqiqadir.

Y.H.Aooynnaeea

NPUMEHEHHWE HOBBIX BUO-HAHOA/ICOPBEHTOB,
CUHTE3UPOBAHHBIX HA OCHOBE CKOPJIYIIbI ®YHAYKA "
CKOPJIYIIBI ®YHAYKA + HAHOYACTHI] Fe;O04, B OUYNCTKE
HE®TE3ATPASHEHHBIX BO/JT

Knroueswle cnoea: omxoovl pacmumenbHO20 NPOUCX0IHCOeHUs, buoadcopoerm,
buonanoadcopbenm, He@pmvp, HAHOHACMUYA

OcHOBHasE 1eNb HAMIMX HWCCIEJOBAHMN OCHOBaHA Ha TPUMCHCHHUH
O0noazcopOEeHTOB W OMOHAHOAJCOPOCHTOB, CHHTE3UPOBAHHBIX HAa WX OCHOBE, IS
OUYHUCTKH PA3IUBOB HEPTH OT BObI. OUUCTKY Macia OCYIIECTBIISLIIN C HCITOJIb30BaHUEM
pacTUTENBHBIX OTXOJOB B KadecTBe OmoamcopOeHTta. OrmpeneneHbl ONTHMaTbHBIC
YCIIOBUSI BHOBb CHHTE3MPOBAHHBIX OMOHAHOAJICOPOSHTOB B 3aBUCHMOCTH OT BPEMEHH,
B 3aBUCHUMOCTH OT TEMIIEpaTyphl, B 3aBUCUMOCTH OT KOJIMYECTBa COPOEHTA C LIENBIO
MOBBIIICHHUS aJCOPOIMOHHON CIOCOOHOCTH PACTHTEIBHONH CKOPIIYIbl (PYHAyKa |
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o6uoamcopoenTta. OnpeeneHo, YTo B 3aBUCHMOCTH OT KOJIMYECTBA M BPEMEHH COPOIIHH
KOJIMYECTBAa W BpeMeHU cKopiynbl (pyHayka 3a 30 muHYT BcackiBaetrcs 61,25%, a
ONTUMAIBHOE COCTOSTHHE abcopOImu 92,5% B 3aBUCHMOCTH OT KOJIMYECTBA M BPEMEHHU
BBEJICHUS HOBOT'O OWOHAHOAJICOPOCHTA. CHHTC3UPOBAHHOTO HA OCHOBE CKOPIYIIBI
¢dynnyka + Hanouactuil FesOa, coctanser 12 MUHYT.

U.N.Abdullayeva

APPLICATION OF NEW BIO-NANOADSORBENTS SYNTHESIZED ON
BASES OF HAZELNUT SHELL AND HAZELNUT SHELL+ Fez04
NANOPARTICLES IN CLEANING OF CONTAMINATED WATER
WITH OIL

Keywords: plant of origin waste, bioadsorbent, bio-nanoadsorbent, oil,
nanoparticle

The mainly our research is based on the application of bioadsorbents and bio-
nanoadsorbents synthesized on their basis to clean oil spills from water. Oil
purification was carried out by using plant of origin waste as a bioadsorbent. Optimum
conditions of newly synthesized bio-nanoadsorbents, dependence on time, dependence
on temperature, dependence on the amount of sorbent were determined in order to
increase the adsorption capacity of plant-based hazelnut shell and bioadsorbent. It was
determined that, depending on the amount and time of hazelnut shell, the amount and
time of sorption is 61.25% in 30 minutes, and the optimal condition of absorption is
approximately 92.5%, depending on the amount and time of the new bio-
nanoadsorbent synthesized on the basis of hazelnut shell + FesO4 nanoparticles, it is 12
minutes.

Giris

Son zamanlar otraf miihitin qorunmasi {igiin az tullantili vo tullantisiz
texnologiyanin otraf muhitdo totbiqi aktulliq kosb edir. Az tullantili va
tullantisiz texnologiyanin 2sas moqsadi otraf muhito tullantilarin tasirini
azaltmaqdan ibarotdir. Az tullantili vo tullantisiz texnologiyani otraf muhitin
gorunmasi {i¢iin ekoloji problemlorin “yasil texnologiya”s1 adlandirirlir.
Tadqigat isimizdo az tullantili vo tullantisiz texnologiyanin asas goturilmasi
naticasindo otraf muhitidon hom bitki monsoli tullantilarin, hom do neftlo
cirklonmis sularin tomizlonmasi hoyata kegirilmisdir. Bitki monsali tullantilarin
otraf muhitdon tomizlonmasi mogsadilo yenidon biosorbent kimi istifadasi
muasir dovrin aktual masalalarindondir. Bitki mongoli tullantt kimi istifado
etdiyimiz findiq qabig1 xirdalanaraq nefti sorbsiya miiddoti, sorbsiya gabiliyyati
kimi bir ¢ox parametrlorin aydinlagdirilmast ilo tocriiboyo osason nefti udma
qabiliyyatinin yiiksok keyfiyyato malik oldugu miioyyen olundu. Umumiyyatlo
todqiqat isimizda bioadsorbentin sorbentin miqdarinin azaldilmasi, nefti udma
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qabiliyyotinin daha da artirilmasi, nefti sorbsiya miiddotinin minimuma
endirilmasi magsadilo nanohissaciklorin findiq gabiginin sathine tomas etmasi
ilo suyun sothindon neftin tomizlonmaosi prosesi hoyata kecirilmisdir. Sorbsiya
qabiliyyotinin artirilmast mogsadilo istifado edilon nanohissociklor sintezi
igtisadi vo zaman baximindan sorfoli superparamaqgnit nanohissociklordir.
Beloalikla, istifado edilon Fe3Os superparamaqnit nanohissaciklor yiiksok sath-
Oliigiisii nisbotino goro udma vo reaksiyaya girmo gabiliyyotino malik oldugu
iciin se¢ilmisdir. Odobiyyat arasdirmalarina osasen aydin olur ki, maqnit
nanohissaciklor hesab olunan Fe3Os nanohissaciklar ¢irklondiricinin asanligla
ayrilmasi va yenidon tokrar istifado olunmasina gora suyun tomizlonmasinda
genis istifado olunur.

Neft vo neft mohsullar ilo su muhitinin girklonmasi straf muhit Gglin
global problemlordon hesab edilir. Umumiyyatlo neftin sudan tomizlonmasi, su
muhitinin cirklonmasi ilo amalo galon neft tobagesinin aradan galdirilmasina
sabab olur. Bununla da, glinos isigmin su miihitine diismasins sarait yaranir ki,
bu da su miihiti canililar Gigiin alverisli sorait hesab edilir.

Bitki mongali biosorbent olan findiq gabiglarinin nefti sorbsiya
gabiliyyati 61.25% muoyyan olunmusdur. Findiq gabiqlariin nefti sorbsiya-
simin optimal zamani 30 dogigo hesab edilir. Adsorbsiyanin superparamaqnit
nanohissaciklorlo artirilmasi ilo findiq qabigi+FesO4 nanohissaciklori asasinda
sintez edilmis bio-nanoadsorbent iso 12 daqige orzindo 92.5% nefti suyun
sathindan adsorbsiya edir.

Tacrubi hissa

fIkin olaraq, findiq qabiglart 60°C temperaturda 24 saat miiddstinda
qurudulur, daha sonra xirdalanir [1]. Xirdalanmis findiq qabiqlart
xirdalanmamis findiq qabiglarina nisobstn daha effektiv udma gabiliyystins
malikdir. Belo ki, xirdalanmis findiq qabiglar1 6lgii kigildikcoa soth sahosi
boylduyi G¢ln daha ¢ox adsorbsiya etmo gabiliyyatina malikdir [1, 3].

Daha sonra adsorbsiya qabiliyystinin artirllmas: iigiin  Fe3Os
nanohissaciklori sintez edilir. FesOs magnit nanohissaciklori Fe* vo Fe?*
ionlarinin (3:2) nisbatinds polietilenglikol istirakinda ammonium mohlulu ils
birgs ¢cokdurilmasi naticasinds sintez edilmisdir [4, 5].

2 FeCls+ 2 FeCl2 + 8 NH3 + 4 H20 = Fe3O4 +8 NH4CI

Sintez olunan Fe30s nanohissaciklori daha sonra findiq gabiglarinin
Uzorino 1 saat muddstindo 1 ml ammonium mohlulu ils birge qarisdirilaraq
hopdurulur va yeni bio-nanoadsorbent sintez edilir [1, 5].

Sintez edilmis biosorbent vo bio-nanoadsorbent ilo neftlo girklonmis
suyun adsorbsiya tocriibasi hayata kecirildi. ilkin olaraq 10 ml neftin 100 ml
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suda qarisdirilmasindan aldo olunan neftli suyun zarina uygun olaraq findiq
qabigi vo findiq qabigi+ FesO4 nanohissaciklori asasinda sintez olunmus bio-
nanoadsorbent olava edilir vo sorbiya prosesi hoyata kecirilir [5-8]. Sorbsiya
prosesinin biosorbent vo bio-nanoadsorbent {igiin zamandan asiliq tacriibasine
asasan findiq qabigi 30 dogige muiddatinds 61.25% nefti, findiq qabigi+ FezO4
nanohissaciklori asasinda sintez olunmus bio-nanoadsorbent isa 12 doagigo
muddotindo  92.5% nefti adsorbsiya edilir. Zamandan asililiq tocriibasi
1,2,4,6,10,12,15,20,30,60 dogige muddstlorinds hayata kegirildi [7, 8].
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olunmus bio-nanoadsorbentin zamandan asililiq qrafiki
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Daha sonra tocriboni findiq qabigi vo findiq qabigi+ Fez0s
nanohissaciklori osasinda sintez olunmus bio-nanoadsorbentin  pH-dan
asililigini mioyyan etmok Uglin davam etdirdik. Belo ki, biosorbent va bio-
nanoadsorbent Uglin 0-10 pH araliginda sorbsiya prosesi hoyata kegirildi.
Aparilan tacriibadon muoyyan olundu ki, biosorbentin va bio-nanoadsorbentin
nefti udmasi {igiin optimal pH 7.5 hesab olunur [8].
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Sakil 2. a) Findig gabigi va b) findig gabigi+ FesOa nanohissaciklori asasinda sintez
olunmus bio-nanoadsorbentin pH-dan asililiq grafiki
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Optimal pH, zaman toyin olunduqdan sonra findiq gabigi vo findiq
qabigit FesOs nanohissaciklori osasinda sintez olunmus bio-nanoadsorbent
liciin optimal temperaturun tayini ticiin tacriibe aparildi. Tacriibs 10°C, 21.5°C
(otaq temperaturu), 40°C tempraturlarda hoyata kegirildi [9-10].
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Sakil 3. a) Findig gabigi va b) findig gabigi+ FesOa nanohissaciklori asasinda sintez
olunmug bio-nanoadsorbentin temperaturdan asililiq qrafiki

Sokil 3-do gorindiiyli kimi findiq qabigi vo findiq qabigi+ FezOq

nanohissaciklori asasinda sintez olunmus bio-nanoadsorbentin nefti adsorbsiya
etmasi Uiclin optimal temperatur 10°C vo otaq temperaturu hesab edilir.
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Natico

Neft vo neft mohsullan ilo girklonmis sularin tomizlonmasi Gglin yeni
bitki moangali sorbent vo bio-nanoadsorbent sintez edildi. Biosorbentin va bio-
nanoadsorbentin nefti adosrobsiyasinin optimal pH-1, temperaturu vo zaman
musyyan edildi. Bitki mansali tullant1 olan findiq qabiglarindan istifado edarok
otraf muhitin har il tonlarla neft mohsullar1 ilo ¢irklonmasinin qarsisinin
alinmast mimkiindiir. Todgiqat isimizdo findiq qabiglar1 tokrar istifads
olunarag su mdahitindon nefti adsorbsiya etmok qgabiliyyatino malikdir. Findiq
qabiglarinin vo Fe3O4 nanohissaciklorinin yenidan tokrar istifads oluna bilma
gabiliyystinin olmasi1 aztullantili vo tullantisiz texnologiyanin tatbigins
osaslanir.
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TODRISDO STEM-TEXNOLOGIYANIN
TOTBIQININ USTUNLUKLORI VO CATISMAZLIQLARI

https://doi.org/10.30546/2520-2049.72.4.2024.212

Acar sozlar: STEM tohsil, STEM tohsilin stlnliklari, STEM tohsilin
catismazihiglari, tondidi tafakkir, texniki fann

Toqdim edilon mogalods STEM tohsilin yaranma vo inkisaf tarixi sorh
edilmisdir. STEM-in todris prosesins tasiri tstlinluklori kimi gostorilmisdir: sagirdlordo
praktik bacariqlari, tongidi tofokkiirii inkisaf etdirmosi, problemli talimin totbigins
olverigli soraitin yaratmasi, informasiya texnologiyalarindan istifade va Umumtshsil
muassisalorinds STEM proqramlarinin hayata kegirilmasi Ugun tobist fonni Uzrs olaves
tohsil, darnak va bélmolordan istifads etmok imkaninin olmasi, komanda iginin tagkilini
dosdoklomasi, sagirdlordo maraq hissinin inkisafina zomin yaratmasidir. Biitiin
ustinliklori ilo yanasi, STEM tohsilin bazi ¢atismazliglar: askar olunmusdur ki, bunlar:
incasonat vo humanitar elmlors diggotin nishaton zoiflomosi, STEM movzularina dar
istigamatds diggotin formalasmasi, giindalik hayati problemlorin hollindo gatinliklara
sobab olmasi, fonn musllimlarinin bilik vo bacariglart miioyyan problemlor yarada
bilor. Bels ki tobiot fonn muollimlorindon do STEM savadliliglarini inkisaf etdirmalori
zorurati  yaratmasi, osason texniki fonlorin  prioritet toskil etmosi, biliyin
giymatlondirilmasi, vaxt ¢atismazligi, maliyyslosdirmo. Bu 0 demokdir ki, STEM
yanasmasinin tahsil prosesine inteqrasiyasi bir ¢ox moktob va moktobogadar tohsil
muoassisalorinin qarsisinda duran iddiali vazifadir. Lakin onun hayata kegirilmasi boytk
maliyys investisiyalar1 tolob edir. Adi maktablords va usaq baggalarinda bunun iiglin
sadaca pul olmaya bilor.

P.P.Aboypa3zazos, P.X.Pacynoea

NPEUMYUIECTBA STEM-TEXHOJIOI'MU B OBPA3OBAHUUA
N HEJOCTATKHA ET'O TIPUMEHEHU A

Knrouesvie cnoea: STEM-o6paszosanue, npeumywecmsa STEM-o6paszosanusi,
nedocmamku STEM-o06paszosanus, Kpumuueckoe MbluiieHue, MexXHUYecKull npeomem

Uctopuss co3manuss u  pasButusi STEM-oOpa3oBaHusl — packpbiTa B
npeacTaBieHHol crathe. [lokazano Biusane STEM Ha 00pa3oBaTeNbHBIN MpoIEcCe B
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BHJIE €ro IPEUMYLIECTB: PA3BUTHE Yy CTYJIEHTOB IIPAKTUYECKUX HABBIKOB,
KPUTHYECKOTO MBIIUICHHUSA, CO3JaHWe OJarompusATHBIX YCIOBHHA IJIsl MPUMEHEHUS
MpoOJIEMHOTO  OOYYEHHUs, UCHOIb30BaHUS HMH(OPMAIMOHHBIX TEXHOJNOTUH U
BHeApeHuss STEM. mporpaMMel B 00pa30oBaTeNbHBIX YUPEKIACHUSAX, TOTIOTHUTEIBHOS
oOpa3oBaHME€ TIO €CTECTBEHHBIM HayKaM, OOBEIWHEHHWE W  BO3MOYKHOCTD
WCTIONL30BAHUS CEKIWH, TOACPKUBAIOIINX OPraHU3alUI0 KOMAaHIHOW paboThI,
CO3JAIOLIUX OCHOBY IJIsl pa3BUTHS UHTepeca yuamuxcs. [loMuMo Bcex npenMyniecTs,
BBISIBIIEHBI HEKOTOpBIe HemocTaTku STEM-00pazoBaHus, Takwe KakK: OTHOCHTEIHHO
cnaboe BHMMaHHE K WCKYCCTBY M TYMaHHUTapHBbIM HayKkaMm, (OpPMHUpOBaHHE Yy3KOU
HampaBieHHocTh Ha STEM-npenMersl, TpYyJHOCTHM B PELICHUU TIOBCEIHEBHBIX
JKU3HCHHBIX 3aJa4, 3HaHHUsI W HaBbIKU y‘lHTCHGﬁ-HpCHMCTHHKOB MOT'YT BbI3BATH
omnpeneneHHble MpoOyseMbl. TakuMm 00pa3oM, YYHTENSIM €CTECTBEHHBIX HAyK
HeoOxoauMo pa3BuBaTh CBOK STEM-rpamMOTHOCTB, TJaBHBIM 00pa3oM, OTIaBas
NPUOPUTET TEXHUYECKUM IpPEeJAMETaM, OLEHKE 3HaHWW, HEXBAaTKE BPEMEHH,
(bMHAHCUPOBAHMSI. 10 o3Hadaer, 4uro wuHTerpamms ~STEM-momxoma B
o0Opa3oBaTeibHBIA NPOIIECC SBIACTCS aMOWIIMO3HON 3ajaued i MHOTHX IIKOJ U
JOIITKONIBHBIX yupexaeHnid. OmHaKo ero peanusalus TpeOyeT O0ompmmx (GUHAHCOBBIX
BIOKEHNH. B OOBIYHBEIX MIKOJIAX U JACTCKHUX CaJlaX Ha 3TO MOXKET IPOCTO HEC XBATUTH
JICHET.

R.R.Abdurazagov, R.H.Rasulova

ADVANTAGES AND DISADVANTAGES OF THE APPLICATION
OF STEM-TECHNOLOGY IN EDUCATION

Keywords: STEM education, advantages of STEM education, disadvantages of
STEM education, critical thinking, technical subject

The history of the creation and development of STEM education is disclosed in
the presented article. The influence of STEM on the educational process is shown in
the form of its advantages: development of practical skills, critical thinking in students,
creation of favorable conditions for the application of problem-based learning, use of
information technologies, and implementation of STEM. programs in educational
institutions, additional education in natural sciences, unification and the possibility of
using sections that support the organization of teamwork, creating a basis for
developing students' interests. In addition to all the advantages, some disadvantages of
STEM education are identified, such as relatively weak attention to the arts and
humanities, the formation of a narrow focus on STEM subjects, difficulties in solving
everyday life problems, the knowledge and skills of subject teachers can cause certain
problems. Thus, science teachers need to develop their STEM literacy, mainly by
giving priority to technical subjects, assessment of knowledge, lack of time, funding.
This means that the integration of the STEM approach into the educational process is
an ambitious task for many schools and preschool institutions. However, its
implementation requires large financial investments. In regular schools and
kindergartens there may simply not be enough money for this.
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Informasiya kommunikasiya texnologiyalarinin (IKT-nin) siiratlo inkisafi
tolimo  kompleks yanasmani aktuallasdirir.  Siini intellektin - vo  kiberfiziki
sistemlarin insan hoyatina daxil olmasi naticasinds stirotlonan dérdinci sonaye
ingilabt tohsil sisteminin STEM-texnologiyalarin totbigi osasinda yenidon
qurulmasim tolob edir. Clnki Umumtshsil miossisalorinin - mozunlari  amoak
bazarina daxil olduqda hazirda mévcud olmayan yeni-yeni iglorlo maggul olmaq
macburiyystindo qalacaqlar. Artiq IKT {izro ¢ap materiallarmin oksoriyyati cap
olunmazdan avval kohnalarok shamiyyatini itirocok. Mohz buna goro do bels
soraitdo sagirdlorin funksional savadliliq, tonqidi tofokkdiir, yeni biliklorin
praktikaya totbiq edabilmak bacariglan {iglin vaxt vo mexanizmlarin optimallas-
dirilmasi, diinyanin tobii elmi monzarasi haqqinda tam tosavviirlarin formalagdiril-
mas1 hayati shamiyyat kasb edir.

Molumdur ki, STEM abbreviaturasi ingilis terminlorinin qisaldilmasidir: S
(science) — elm, T (technology) — texnologiya, E (engineering) — muhandislik, M
(mathematics) — riyaziyyat.

“STEM” termini ilk dofo 1990-c1 illordo amerikali bioloq R. Kolvell
torofindon toklif edilmisdir. Lakin bu termin 2011-ci ildon foal sokildo istifado
olunmaga baglanmisdir. STEM toahsil texnologiyast XXI asrin avvallorinds ABS-in
ciddi problemlarlo Uzlagon tohsil sistemini iflasdan xilas etdi. Belo ki, 2011-ci il
Beynalxalq riyaziyyat vo tobist elmlari tadqigatinda trendlor (TIMMS: Trends in
International Mathematics and Science Study) gostorir ki, ABS-in ibtidai vo orta
moktob sagirdlori riyaziyyat vo tobist elmlorindo Singapur, Yaponiya, Conubi
Koreya va Tayvan sagirdlorindon gerido qalirlar. ACT (Amerrica’s strategy for
STEM) “2013-cii il Uzrs kollec v karyera hazirligi hesabati”nda gostordi ki, orta
moktob mozunlarinin yalniz 44%-i riyaziyyat Uizro kollec hazirliq gostaricilorins,
tobiot elmlori Gzro iso comi 36%-i standartlara cavab verir. Kollec daracalori
gazanan amerikal1 tolobolorin say1 artsa da, bu doracalorin yalniz tigds biri STEM
sahaloari Gzradir ki, bu da bitlin doracalorin yaridan ¢oxu STEM sahalori Uzrs olan
Cin vo Yaponiya kimi Olkalordon xeyli geri qalir. Bu statistik molumatlara
osaslanan amerikali miitoxassislor belo bir gonasto galdilor ki, agar tohsilin togkili
Vo mazmunu dévriin inkisaf tempino uygunlasdirilmasa, ¢ox gisa miiddoto ABS-1n
movecud tohsil sistemi ¢Okocok. Prezident Obama bu masaloys hakimiyystds
oldugu ilk ilindo 6ziiniin “Innovasiyalar1 6yrot” kampaniyasmm baslamasi ilo
miraciat etdi. Kampaniya osasinda resurslari inkisaf etdirmak vo STEM tahsili ilo
bagli masalalor hagqinda molumatliligi artirmaq tigiin dovlst vo 6zal toskilatlar
arasinda torofdaslq yaradildi. Beloliklo, ABS-da mdtoxassislor torsfindon toklif
olunan STEM tohsil sisteminin an muasir metod kimi totbiq edilmasino start verildi
[4, 5]. ABS hokumatinin rosmi saytinda Prezident Administrasiyasinin “Elm vo
texnologiya siyasati” idarasi vo ABS-in STEM tahsil siyasoti komitasi torafindan
hazirlanmig “Ugura aparan yol — STEM tohsili Uzro Amerika Strategiyasi” adli
sonad ictimaiyyato agiq olaraq ¢ap edildi. Bu sonad 6lkonin iqtisadi inkisafini
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muoyyan edon elmi-texniki potensial kimi STEM texnologiyanin totbigi vo
istifadasinin asas istigamatlorini miayyan edir [2]. Artiq 20 ildon ¢oxdur ki, har il
on yaxst STEM miiallimlori ABS-1n Prezident Miikafati ila toltif olunur [3].

Olkamizdo STEM tohsil layihasine 2019-cu ildan start verilib. Magsad
tohsilalanlarda tonqidi, yaradici diisiinco, omakdasliq etma va s. kimi XXI asr
bacariglarin1  formalagdirmaq, yaradict proses vasitesilo Oyronmo imkani
yaratmaq, fonlori integrativ, real problemlarin halli istigamatinds totbiglora
osaslanan vahid Oyronmo modelinds birlogdirmok, mixtalif programlagdirma
dillorini  totbiq etmoklo miiasir IKT avadanhglarindan istifado edo bilmo
gabiliyyatlorini yiiksaltmakdir. STEM layihasi 302 Umumtshsil maktob vo 10
STEM Morkoazini ohats edir. Umumilikda 91 000-o yaxin sagird STEM todrisine
calb olunmusdur [1].

Apardigimiz arasdirmalar noticasinde STEM tohsilin Gstlnluklarini va bazi
catismazliglarini miiayyon etdik.

STEM tohsilin Gstlnliklorini asagidaki kimi iimumilagdirmak olar.

1. Sagirdlords praktik bacariglart inkisaf etdirir. Onlar darslords sads va
olcatan mihondis hallori asasinda miiasir materiallar vo avadanliglardan istifado
etmoaklo mustaqil sokilds miixtalif obyektlorin prototiplorini yaradirlar. Sagirdlor
son mohsulu yaratmaq tigiin mévcud avadanhiglarin hissalorindon istifads etmoklo
plastik materialdan va ya kartondan model yarada bilarlor. Lakin istanilon halda
onlar muxtolif materiallarin  birlosdirilmasinds tocriibs gazanir, maddslorin
xassalarini nazara almagi dyranir vo modelin mimkiin gadar funksional va effektiv
olmasi ti¢iin onun struktur komponentlarini dyranirlor.

2. Sagirdlardos tonqidi tofokkiirii inkisaf etdirir. Tonqidi tofokkir mdvcud
vaziyyato muistaqil vo gorozsiz baxmagi, moalum faktlar1 siibho altina almaq
gabiliyyatini, 6z hallorini yaratmagq tgiin movcud malumatlarin miistaqil tohlilini
nozords tutur. Bu zaman movcud reallifa yeni noqteyi-nazordon yanasmaq
sagirdlorin tobiot elmlori sahasinds kigik “kosflor” etmok bacariglarinin
formalasmasina ilo naticalonir. Tonqidi diisiinon sagird informasiya mokani ilo an
effektiv qarsilight alaga qura, istonilon malumati qiymatlondira vo ziddiyyatlori
askar edo bilir [6, s. 3].

3. Problemli tolimin totbigi. Burada STEM programlarinin basqa bir
perspektivini — problem asasli 6yranmanin tatbigini geyd etmok lazimdir. Belo
yanagsma tobiot fonninin todrisinds 6ziinii yaxs1 torafdon gostorib vo STEM
yanasmalarmin tatbiginds problemli situasiyalarin hallinds, diizgiin cavablarin
tapilmasinda vo planlagdirilmis hallin garsisinda duran maneoalorin - aradan
galdirilmasinda on yaxsi sokildo hoyata kegirilo bilor. Burada muhim moagam
sagirdlorda xususi agli foaliyyat torzinin, todgigat foaliyyatinin vo mustaqilliyin
formalagdirilmasidir [7]. Masalon, ekoloji cohotdon tomiz enerji manbayi, — Glinas
batareyast ilo tochiz olunmus manzilds tabii igiga nazarat sistemi islomays bilor. Bu
problemi aradan qaldirmaq mogasdilo onun sababini aragdirmagq, problemin halli

78



TODRISDO STEM-TEXNOLOGIYANIN TOTBIQININ ..

Ucin  morhalalor ardicilligini  hazirlamaq, riyaziyyatdan vo fizikadan tabii
materiallarin xiisusiyyatlorine dair qazanilan biliklordon istifads etmak lazimdir.

4. Informasiya texnologiyalarindan istifado. STEM darslorindo sagirdlorin
isinin torkib hissasi hesablamalarin aparilmasi {igiin kompiiter programlarindan
istifado etmokdir. Tobist hadisalorinin simulyasiyalarini miisahido etmok, sads
programlar osasinda Oziiniin elektron versiyasini yaratmaq sagirdlorin boyik
maragina sobab olur.

Bu gin tibb, tikinti, kimya, fizika, biotexnologiya vo elmin digar
saholorindo  informasiya texnologiyalarindan foal istifado edbilon tohsil
muassisalarinin mazunlarma tolobat getdikca artir. STEM darslorinds sagirdlorin
isinin torkib hissasi hesablamalarin tortib edilmasi tigiin kompiiter proqramlarindan
istifado etmok bacarigina sahib olmalaridir. Sagirdlor mohz bu bacariglar
sayasindo oksar layihalords obyektlorin vo hadisalarin fiziki modelini qurmazdan
ovval onlarin elektron prototiplorini yaradilir. Bu giin hor bir sagird mévcud olan
muvafiq program tominatinm istifadasi ilo son mahsulun texniki xdsusiyyatlorini
vo effektivliyini elektron prototipdo gabaqcada yoxlamaq imkanina sahibdir.
Moasalan, darin doniz tadgigat stansiyasinin faaliyyastinds sixliq, temperatur, tazyiq
Vo axm niimunoalori kimi su muhiti malumatlarindan istifado etmoklo real Yer
soraiti tiglin sinaqdan kegirilo bilor.

5. Moktablordes STEM proqramlarinin hoyata kegirilmasi Ggun tobist fonni
Uzra alava tohsil, darnak va bolmalardan istifada etmoak imkaninin olmas.

6. Komanda isinin togkilini dosdokloyir. STEM tohsili komanda qurmaq
Ucln on yaxsisidir vo bitlin saviyysalords olan talobslorin birlikde islomasina
kdémak edir. Onlar bir araya golorok problemlarin halli yollarini tapir, bir-biri ilo
muzakira edir, malumatlar1 geyd edir, togdimatlar verir, hesabatlar yazir vo S.
Nohayat, onlar bir-biri ilo islomayin vacibliyini dork edirlor vo tam komanda
muhitinds inkisaf edirlor.

7. Sagirdlordo maraq hissinin inkisafina zomin yaradir. Bu, STEM
tohsilinin an mihum xdsusiyyatlorindon biridir. Usagligdan bu tip tohsilo alismis
sagirdlor tiglin maraq Vs yenilik onlarin adi vordisina ¢evrilir. STEM tohsil névd,
yuxarida deyildiyi kimi, tonqidi diisiinconi inkisaf etdirmokloyanasi onlarda
montiqli suallar vermok vordislori formalagdirilmasinaimkan verir.

Butun UstunlUklori ilo yanasi, STEM tohsilin bozi ¢atismazliglar1 askar
olunmusdur, bunlar agagidakilardir:

e Incosonat vo humanitar elmlora diggetin nishoton zoiflomasi. Burada
hortorofli goxsiyyatlorin yaradilmasinda eyni doracodo vacib olan incasanat,
humanitar va sosial elmlors ciddi shamiyyat verilmamasi nazards tutulur. STEM
Vo STEAM arasindaki miibahiso bu narahathiglart vurgulayir. Bu baximdan yalniz
STEM mévzularina diggoat yetirmoayin Unsiyyst, empatiya vo madoni molumatlihiq
kimi vacib bacariglart lageyd eds bilma problemi yarada bilor. Burada unsiyyot
diedikds, STEM-do golocok mihandislorin diggstlorini daha ¢ox dusturlara,
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tonliklora, materiallarin fakturalarina yonoltmok — elektron vo kagiz dasiyici
monbalarlo Unsiyyatsiz islomok bacariglart nazords tutulur. Bu zaman sagirdlor
incasonat Vo humanitar elmlori dyronmokdan galon tongidi yranma tocriibalarini
aldon vermok “tohlikasi” ilo garsilasa bilorlor. Odur ki, hartaraofli inkisaf {iglin
texniki tohsil va incasonot bacariglarinin inkisafi arasinda tarazhigin yaradilmasi
vacibdir.

e STEM moévzularina dar istigamotdo diggotin formalasmasi. STEM
tohsilinin digar monfi xususiyysti onun STEM fonlorina koklonmosidir. Bu da
sagirdlorin digar tohsil sahalorina diggstlorini mahdudlasdira bilor. STEM fanlori
¢ox vacib olsa da, tam tohsil ti¢clin STEM va geyri-STEM fanlori arasinda balans
lazimdr.

STEM tohsilinds texniki bacariglar adobiyyat, tarix va incasanat kimi digor
ohamiyyatli elm saholorina do Ustlinlik verilo bilar. Bu mohdud digget sagirdlorin
geyri-texniki sahaloro maragimi azalda bilor ki, bu da hortorofli tahsilin
ohamiyyatino lageyd yanasmaya sobob ola bilor. Bozi hallarda, sagirdlorin
maraglari basqa sahays olsa bels, onlar 6z lizorlorinds STEM karyerasini segmok
Ucuin miayyan tazyiq hiss eds bilarlar.

e Glndoalik hoyati problemlarin hallinds ¢atinliklora sobob ola bilir. Belo ki
STEM, sagirdlordon dogiqg molumatlara diqgeti artirmaq talob etdiyindon, onlar
otrafdaki on adi gindslik hayati vo maisat problemlarin hoallinds ¢atinliklarlo
qarsilasa bilir.

e Fonn miollimlarinin bilik vo bacariglart miioyyan problemlor yarada
bilor. Belo ki tabiot fonn miuollimlorinin yalmz 6z ixtisaslarma uygun dar
istigamatli biliklori sagirdlords tobistin vahidliyi haqqindaki bilik vo bacariglarinin
diskretliliyino sabab ola bilor. Bu iso 0 demokdir ki, tobiot fonn muallimlori do
STEM savadliliglarin1 inkisaf etdirmolidirlor, ¢iinki STEM inteqrasiya olunmus
tolim yanasmasidir, tobiot fonnini todris edon muoallimlor bu integrativliyi tam
monada hayata kecira bilmirlar.

e Texniki fonlorin prioritet togkil etmoasi. STEM tohsilinin ciddi tobisti,
bozon sagirdlora tozyiqin artmasma sabab ola bilor. Riyaziyyat vo tobiot elmlori
kimi texniki fonlora diggot yetirmok, xtisusan ds bu sahalards talim naticalori zoif
olan sagirdlor ti¢lin ¢ox ¢atin ola bilar.

STEM programlari ¢ox vaxt yiiksok gozlontilorl talob edir ki, bu da bazi
sagirdlor Ucgun stresa vo digor psixoloji gorginliys sobab ola bilor. STEM
saholarinin rogabotli xarakteri tobiot elmlori vo riyaziyyat fonnindon zaif olan
sagirdlori daha da zaiflods bilor. ©ksino, sagirdlor fordi inkisaf hesabina STEM
fonlarina haddindan artiq digqgat yetirsalor, diger inkisafetdirici tolim metodlarini
aldan vermak tohliikasi ils Uzlasa bilarlor.

e Biliyin giymotlondirilmosi. Hazirki giymotlondirma vo imtahan sistemi
asasan tohsilds anonovi yanagmalara yonolib ki, bu da STEM texnologiyasi ¢orgi-
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vasinda biliyin giymatlondirilmasinin adekvathigmni siibho altina alir. Sagirdlorin
layiho asasli islorini obyektiv giymatlondirmak Gglin yeni metodlara ehtiyac ola
bilor.

e Vaxt catigmazligl. Sads vaxt gatigmazlig1 sobobindon STEAM modelinin
imkanlarindan tam istifado etmok mimkin deyil. 40-45 dogigoalik adi dors no
muollim, na do usaq {igiin kifayat olmaya bilor. Bu problemin hall yolu slavas tahsil
ola bilar, masalon, ixtisaslasmis klublar. Usaq tolim materialini standart dorsdo
alacag, onu slava dornaklords, yaxud darsdonkonar maggalalords praktikaya totbiq
eds bilacak. Lakin problem yalniz materiali manimsamak tigiin vaxt ¢atismazligi
ilo mohdudlagmir. Misllimlor yeni avadanliq, texnologiya vo texnikalar
Oyranarkan da catinliklorlo Gzlasirlor. Hall yolu metodiki dastoyi toskil etmok vo
vizual material vo avadanliq tochizatcilarindan komok gostorilmoasinin  togkil
olunmasidir. Masalan, istifado ticiin kagizdasiyicilarda vo elektron tolimatlarn
hazirlanib tatbiqi.

e Maliyyslosdirma. Moktablordo STEM proqramlarinin hoyata kegirilmasi
bahali ola bilor. Belo ki, bu programim totbiqi, ¢ox vaxt, xiisusi avadanlgq,
materiallar vo miosllim hazirhig tolob edir. Bir ¢ox qurumlar, xususon do az
maliyyalasdirilon arazilords olanlar, hartorafli STEM tohsili vermokds ¢atinliklorla
Uzlasa bilor.

STEM kurikulumlar1 gox vaxt bahali texnologiya vo laboratoriyalar va
komplterlar kimi resurslar talob edir. Moktablards effektiv STEM talimini tamin
etmak ¢ln musllimlorin pesokar inkisafina sarmays qoymalidir. Resurslarin geyri-
borabar bolgiisii yaxst maliyyolosdirilon va az maliyyalasdirilon moaktablor arasinda
ugurumun  genislonmasi  tohlikosi  yaranmasina, STEM tohsilina ¢ixisda
barabarsizliklara sobab ola bilor.

Bu problemin halli yollarindan biri moktoblor vo slavo tohsil klublari
arasinda six qarsiligh olagenin toskili ola bilar: masalon, robototexnika. Ustad
dorslori yaradicihiq evlorinds kegirilo bilor. Bu, hor bir moktabi tochiz etmays
ehtiyac olmadan on miiasir avadanliq vo programlara ¢ixisi tomin edocok. Bu
layihaya 6zal sormayalori foal sokildo colb etmok vo yerli bizneslor arasinda
sponsorlar axtarmaq da kdmak eds bilor. Bu, STEM tahsilinin inkisafi ti¢iin alava
monboaya cevrilocak. Belaliklo, moktablarin, slava tohsil miasssisalorinin va biznes
ictimaiyyatinin birgs soylori STEM tohsilinin ugurlu tatbigi va inkisafinin agari ola
bilor.
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Element anlayis1 daha genisdir, ¢linki bazi kimyoavi elementlor sarbost halda
qurulusu va xassalori muxtalif olan bir negs basit maddo omals gatirir. Bu hadisoys
allotropiya, maddslora iss homin elementin allotropik sokildoyismasi vo ya
modifikasiyasi deyilir. Digar torafdan element, kimyoavi birlosmalorin torkibina daxil
oldugda 6z mahiyyatini (elementliyini) itirmir, yoni element olaraq qalir. Basit
maddalor iss kimyavi birlogsmalarin torkibina daxil olmur, yani sorbast halda olur.
Karbon mstasna olmagla kimyavi elementlor, onlara uygun galon basit maddslarin adi
ilo adlandirilir.

C.I.Anues, A.C.Mameoosa

OCOBEHHOCTH TPOI'PAMMMWPOBAHUSA PEHIEHUSA 3ATAY
IO XUMHUH

Knrwowuesvie cnoga: amom, monexyna, npocmou, npospamma, Ymerue, Hauao,
S/leMeHm, Geuecmeao, Macca, y2iepoo

IlonsiTe s1eMeHTa Oojiee IIMPOKOE, IIOCKOJIBKY HEKOTOPblE XUMHUYECKHE
3JIEMEHTHI B CBOOOTHOM COCTOSTHHM 00pa3ylOT HECKOJIBKO MPOCTHIX BEIIECTB C PA3HBIM
CTPOEHMEM WU CBOMCTBaMH. OTO SBJIEHHE HA3bIBAC€TCS aJJIOTPOIMEH, a BelecTBa
Ha3bIBAIOTCS AJJIOTPOIHBIMU NIPEBPAILEHUSAMU UM MOAUMUKALMSIMU 3TOIO 3JIEMEHTA.
C npyroil CTOpOHBI, BJIEMEHT HE TEPSeT CBOEH CYIIHOCTH (3JIEMEHTApHOCTH) TPHU
BKJIFOUEHUH B XMMHYECKHE COECIUHEHHSA, TO €CTh OCTaeTcs 3ieMeHToM. IIpocTeie
BEUIECTBA HE BXOAAT B COCTaB XUMHUYECCKUX COC}IHHGHI/Iﬁ. XHUMHYECKHE QJICMCHTHI, 3a
HCKIIFOYCHUEM YTIJIEpOAa, Ha3BaHbI B YECTh COOTBECTCTBYIOIINX UM IIPOCTHIX BECUICCTB.
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The concept of an element is broader, because some chemical elements form
several simple substances with different structures and properties when free. This
phenomenon is called allotropy, and substances are called allotropic transformation or
modification of that element. On the other hand, an element does not lose its essence
(elementality) when included in chemical compounds, that is, it remains an element.
Simple substances are not part of chemical compounds. Chemical elements, with the
exception of carbon, are named after their corresponding simple substances.

Muasir tasavvirlora asasan atom-misbat yikli nivadon , bir vo ya bir
neco elektrondan ibarat olan elektroneytral hissacikdir. Nivasinin yiki eyni
olan atomlar néviina kimyavi element deyilir.

Torkibi eyni element atomlarindan toskil olunan maddslora basit
maddalar, mixtalif element atomlarindan ibarat olan maddalars isa mirokkab
maddolor deyilir.

Kimyavi element ilo basit maddani farglondirmak lazimdir. Basit madds
elementin sorbast halda olan formasidir. Element anlayisi daha genisdir, ¢ilinki
bozi kimyavi elementlor sorbast halda qurulusu vo xassalori mixtslif olan bir
nega basit madds omalo gatirir. Bu hadisays allotropiya, maddalara iso hamin
elementin allotropik sokildoyismasi Vo ya modifikasiyasi deyilir. Digar torafdon
element, kimyavi birlogsmalorin torkibino daxil oldugda 06z mahiyyatini
(elementliyini) itirmir, yani element olaraq qalir. Basit maddolor iso Kimyavi
birlosmoalorin torkibino daxil olmur. Karbon mistosna olmagla kimyavi
elementlar, onlara uygun goalon basit maddslorin adi ilo adlandirilir. Buna goérs
do “Oksigen”, “Mis”, “Brom” va s. s0zlor hom kimyavi elementi, ham do eyni
adl1 basit maddoni gostorir. Karbon elementinas uygun galon basit maddalor isa
kémdur, almas vo grafit adlanir.

Nivasinin yiki va kimyavi xassolori eyni olub, kitlalarina goro
farglonan eyni element atomlarina izotoplar deyilir. Element mixtslif izotoplar
qarisigindan ibaratdir. Bununla slagodar olaraq demok olar ki, atom kitlosidos
vo elementi omoalo gotiron izotoplar kitlesi do elementi amala gatiran
izotoplarin kiitlasi garigigindan togkil olunur [1]. Ayri-ayri izotoplar kiitlasina
katls adadi, kitla adadlarinin adadi comina iss atom kutlasi deyilir. Atomun
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mitloq kutlesi ¢ox Kicik ragomlarls ifads edilir. Masalon, hidrogen atomunun
kitlosi 1,67x102%" kg-dr.

Praktikada va kimyoavi hesablamalar zamani bu ciir ragoamlordan istifads
etmok alverigli olmadigindan , atomun nisbi atom kiitlasindan istifads edirlor.
Nisbi atom kdtlssinin vahidi kimi karbon vahidindon (k.v) istifado olunur.

Karbon vahidi *2C izotopu kiitlesinin % hissasidir. Element atomunun karbon

vahidi ils ifads edilmis kiitlosino atom kutlo vahidi deyilir (a.k.v.). Praktikada
adoton gram-atom anlayisindan daha genis istifado olunur. Sayca kimyavi
elementin atom kiitlasino barabor olan qramlarla miqdarina qram-atom deyilir.
Moalumdur Ki, hor hansi bir elementin 1 mol-atomunda 6,02x10% atom olur. Bu
Avogadro adadi adlanmir. Na=- 6,02x10%. Maddonin sorbast halda mévcud olan
Vo bitin kimyavi xasalarini oks etdiron an Kicik hissaciyina molekul deyilir.
Molekul kitlasi, madds molekulunun karbon vahidi ils ifads edilmis kitlasina
deyilir. Maddonin sayca nisbi molekul kiitlasine barabar olan qramlarla migdari
gram-molekul (g-mol) adlanir.Aqreqat halindan vo Kimyavi torkibindon asili
olmayaraq hor hansi1 bir maddenin 1 molunda 6,02x10% sayda hissacik vardir.
NUmuna tdgiin bir sira masalalor hall edok [2] va onun kompiterds
reallagdirilmasi iiglin Pascal proqramlasdirma dilindo proqramini [3,4] tortib
edok.

Masala 1. Bir atom domiri gramlarla ifads edin.
Hall: Damirin mol-atom kiitlasi 56 q vo 1 mol-atomda domir atomlarin
say1 6,02x10% oldugundan, mol-atom Kiitlasini atomlarin sayina béliib, bir atom

domirin kutlssini tapirig. Yani
56 q

g 02x10% 9,3x107% q.

Program S1,
uses grt;
var a: integer;

g, b,m: real;
begin
a:=56;
g:=6.02*exp(23*In(10));
m:=a/g;
writeln(*m=",m)
end.

Masala 2. 8 q oksigends negs atom oldugunu hesablayin.
Halli: ©vvalca 8 q oksigenin neco mol-atom togkil etdiyini tapiriq, vo
sonra iso Avogadro adadins gors atomlarin sayini hesablayiriq.
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16 q oks.------------ 1 mol-atom
8 q oks------------ X mol-atom
2% = 0,5 mol — atom
1 mol-atom oksigends - 6,02x10% atom varsa, 0,5 mol-atom oksigends X olar.
Buradan da X=0,5x6,02x10?% = 3,01x10?% atom oksigen oldugunu hesablayiriq.
Program S2;
Uses grt;
Const O=16;
Var X: real; os, hx, g : integer;
Begin
ReadIn (0s);
g: = 6.02*exp(23*In(10));
X:=0s/0O;
hx: = X*g;
writeln(*hx=", hx)
end.

Masala 3. 36,12x102% sayda natrium atomu nega mol-atomdur?
Halli: Natriumun 1 mol-atomunda 6,02x102 atom oldugundan

36,12x10%% : 6,02x102 = 6 mol-atom natrium olar.

Program A3;

Uses grt;

Var n, k, g :real;

Begin

k : =36.12 *exp(23*In(10));

g : = 6.02*exp(23*In(10));

n:=k/g;

writeln( ‘'n=", n)

end.

Masala 4. 180 q kalsium ne¢o mol-atom olar?
Halli: Kalsiumun mol-atomu 40 g-a barabordir. Buradan 180 q kalsium

180
— = 4,5 mol — atom olar

40
Program A4;

Uses grt;

Var Kk, ga: integer; t :real;
Begin

qa:=40;

ReadIn(k);

t =k /ga;
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writeln(‘t=",t)

end.
Masala 5. 5 mol-atom kiikird ne¢e gramdir?
Halli: 1 mol-atom kikurd 32 grama barobardir. 5 mol-atom kukdrd isa

asagidaki kimi hesablanir: 32x5 = 160 qram olar.

Program S5;

Uses grt;

Const a =32;

Var qr, a: integer; m: real;

Begin

ReadIn(qgr);

m: =a*qr;

writeln(*m=",m)

end.

Masala 6. Xlorun bir molekulunu qramlarla hesablayin.

Halli: Xlorun gram-molekul kitlesi 71 gram oldugundan, xlorun
molekul kitlasini Avogadro adadine bollb xlorun mutlog kiitlssini tapirig.
71:6,02x10% = 1,18x10% q.

Program S6;

uses grt;

const a=71;

var qr,m: real;

begin
gr:=6.02*exp(23*In(10));
m:=a/qr;
writeln(*m=",m)
end.

Masala 7. 5 gram suda ne¢s molekul oldugunu hesablayin.
Hoalli: 1 mol suyun kitlesinin 18 g vo molekullarn saymin 6,02x10%
oldugunu nazars alib masalani hall edok.

18 Q. suda---------------- 6,02x10%% molekul
5 q.suda --------------- X molekul

23
X=Z220 = 1,67x102 molekul
Program S7,;
Uses grt;

const gm =18;
var g, X : real; ga: integer;
begin
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readin(ga);
g:=6.02*exp(23*In(10));
X:=ga*g /qm;
Writeln(*X=", X)

end.

Masala 8. 18,06 x10% molekul karbon qazmin kiitlosini hesablayn.
Holli: 6,02x10% molekul karbon qazmin 1 mol va onun kitlasinin 44 q
oldugunu nazars alib, masaloni hall edak.
6,02x10% mol COgz------- 44 q.
18,06x10% CO2----- Xq.
_18,06x10%3+44
T 6,02x1023
Program S8;
Uses grt;
const m=44 ;
var gm, g: real;
X: integer;
Begin
gm:=18.06*exp(23*In(10));
g:=6.02*exp(23*In(10));
X:=gm*m/g;
Writeln (*X=’, X)
end.
Masala 9. 160 gram natrium-hidroksidin ne¢co mol oldugunu hesablayin.
Halli: Natrium — hidroksidin gqram-molekul kutlosi 40 qramdir. Onda
160 gram natrium-hidroksidin neca mol oldugunu hesablayaq:
409 (NaOH) ------ 1 mol
1609 (NaOH) ---- X mol

X=ﬂ=4mol
40

Program A9;
Uses grt;

const gqm=40;

var m, X: integer;
begin

readln(m);
X:=m/qgm;
Writeln (*X=",X)
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Son illarda 6lkamizin sosial-igtisadi inkisafi ilo olagodar olaragq dag landsaftlar1 da
intensiv sokilds transformasiyaya (turizm, tikinti, rekreasiya, nagliyyat, okingilik va s.)
moruz qalir. Belo orazilordon birini do BOylk Qafgaz vilaystino aid olan Samaxi vo
Qonagkand fiziki-cografi rayonlar1 togkil edir. Homin rayonlarda tosorriifat islorinin
genislonmasi burada qus faunasinin tarixon formalasmis yasayis yerlarinin itirilmasina,
sinantroplagsmaya, orazide novlorin spektrina, say dinamikasma 6z manfi tasirini
g0Ostormis olur. Bu baximdan 6zlarina moxsus ekoloji, etoloji adaptasiya xususiyyatlorina
moaxsus qizilquskimilar (Falconiformes) ekosistemlords biotoplarinin itirilmasi real olan
ekoloji gruplardan birini togkil edir. Ciinki, qizilquskimilar antropogen monsali monfi
tosirloro daha hossasdir vo yasayis miihitindo bas veron hor hansi bir doyisikliya
adaptasiya xisusiyyatlorinin zaiflomasi, arazini tork etmolori, noasilverms gostoaricilorinin
zoiflomasi vo saylariin azalmast ilo tez reaksiya gostorirlor [9].

I IlI.Myxmapoes, I .K. Ucmaiinos

OCOBEHHOCTH B3AUMOJIEMCTBHUSA COKOJOOBPA3HBIX
C BUOTOIIAMM B IPUPOJHBIX U AHTPOIIOI'EHHBIX JTIAHAINA®TAX
IMMAMAXHUHCKOI'O 1 TOHATKEHACKOT'O ®U3UKO-
TEOTPA®UYECKHAX PAHOHOB ABEPBAHIJKAHA

Knrouesvte cnosa: [lonackenockuii u  Ilamaxunckuii  ¢.x.  pationsl,
COKOI000pasHble, AHMPONO2EHHblE U FKON02UYecKUe pakmopsl, buomon, ranowagpm,
mpoghuuecKkue 83auMOOMHOUEHUS, Mecma 2He3008aHUs

B mocnenHue roabl B CBS3M C COIHMANbHO-DKOHOMHUYECKHM Ppa3BHTHEM HAIIEH
CTpaHbI TOPHBIE JTAaHAIIAPTH HHTEHCUBHO TPAHCHOPMHUPYIOTCS (TypH3M, CTPOUTEIBCTBO,
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peKpeanys, TPAHCIOPT, CEIbCKOe XO3IUCTBO M 1p.). OmHOW W3 Takux oOracteit
seisttorest  [llamaxwrackuii w  ['oHakkeHICKHH — (DU3MKO-TeorpaduuecKue PaoHBI,
oTHocsiuecs: K mpoBuHuu bonbmoro Kaskaza. Pacimmpenue cenbcKoOX03sIMCTBEHHOM
JCSITEIBHOCTH B 3TUX PETMOHAX OTPHUIATENIFHO BIMSECT HAa YTpaTy HCTOPUYCCKU
CIIOKMBIINXCA MECTOOOMTAaHUM (hayHBI MTHI, CHHAHTPOIM3AIMIO, CIIEKTP BHUIOB Ha
TEPPUTOPUH U JUHAMUKY YHCICHHOCTH. B CBSI3M C 3TUM COKOJI000pa3HbIe, 00JIaIarome
COOCTBEHHBIMHM  JKOJIOTO-3TOJIOTHUECKUMH  QJIalTAIIMOHHBIMA  OCOOCHHOCTSIMU,
COCTaBISIIOT OJHY W3 OKOJNOTMYECKUX TPYII, OHOTONBI KOTOPBIX TEPSIOTCS B
skocucremax. Iloromy dTo cokojooOpasHbie Ooyiee UyBCTBHTEIBHBI K HETaTHBHBIM
BO3/ICHCTBHUSM aHTPOIIOTCHHOTO TPOMCXOXKIEHUS W OBICTPO pearupyroT Ha JIOObIe
M3MEHEHUSI Cpeabl oOWTaHus, ociabiss CBOM aJaNnTallMOHHBIE XapaKTEPHUCTHUKH,
MOKUAasl apeaj, ociabisas penpomyKTUBHBIC TIOKAa3aTeTd W COKpamias CBOIO
YUCJICHHOCTb.
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In the recent years, in connection with the socio-economic development of our
country, the mountain landscapes are also transformed intensively (tourism,
construction, recreation, transport, agriculture, etc.). The Shamakhi and Gonagkand
physical-geographical regions belonging to the Greater Caucasus province form one of
such areas. The expansion of the economic activities in those regions has a negative
influence on the loss of the historically formed habitats of the bird fauna, the
synanthropization, the spectrum of species in the area and the number dynamics. That's
why, Falconiformes with their own ecological and ethological adaptation
characteristics constitute one of the ecological groups which their biotopes loss is real
in the ecosystems. Because Falconiformes are more sensitive to negative effects of the
anthropogenic origin and react quickly to any changes in their habitat with the
weakening of their adaptation characteristics, leaving the area, weakening of the
breeding indicators, and reducing their numbers [9].

Giris
Azorbaycan ornitofaunasinda qizilquskimilor dostasine monsub 39 név
geydo alimmisdir. Apardigimiz monitorinq dovriindoe 39 névdon 33-0 todgigat
sahasi olan Qonagkond vo Samaxi fiziki-cografi rayonlar1 orazisinds geyds
alinmigdir. Diinyada qizilquskimilar dastasine 274 nov daxildir.
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Hazirda biitiin areallar1 daxilindo an mixtalif tasirloro moruz galan,
saylar1 vo yasayis yerlori todricon azalan qizilquskimilor Beynolxalq Tabisti
Miihafizo Toskilatinin vo Bern, Bonn, CITES konvensiyalarmin olavalorins,
AQK-na daxil edilmisdir. Rast golinon 33 novdon 19-u Il nasr (2023)
Azorbaycan Respublikasinin “Qirmizi kitab”na daxil edilmisdir [1]. Beynoalxalq
Tobioti Miihafizo Ittifaginin Qirmiz1 siyahisinda (BTMI) quzilquskimilor 16
novls tamsil olunmuslar [2].

Tabistdo nadir névlari dyranarkon on vacib vozifalordon biri do onlarin
populyasiyalarmin vaziyyatinoe monfi tasir gostoron mohdudlasdirici amillorin
muiayyan edilmasi va biotoplarla slage xtsusiyyatlaridir. Yalniz mohdudlasdiric
amillori vo novlorin biologiyasini otrafli 6yranmoklo onlarin qorunmasi iigiin
ekoloji muhafiza tadbirlarini somarali sokilda tatbiq etmak mimkdainddir.

Molum oldugu kimi ndviin konkret biotopda movcudluguna vo
populyasiyasindaki fardlorin sayina (eloca do sixligina) oradaki slverisli ekoloji
soraitin saviyyasi mihim tasir gostorir. Eyni zamanda antropogen amillarin
intensivlosmasi va tobistds son ddvrlords artan antropogen tozyiglor, zaif tadqiq
edilmis orazilordo qizilquskimilor hagqinda lazimi moslumatlarin olmamasi
golocakds onlarin itirilmasina sobab ola bilor. Bu da quslarin tobiotdo davamli
istifadalori, onlarin  Gyronilmasini  aktuallagdirir. Qeyd olunmalidir ki,
Qonagkand vo Samaxi fiziki-cografi rayonlarinin yerlosdiyi orazilordo vo
onlarla qonsu saholordo quslara aid todgigatlar 6ton osrin ikinci yarisinda
aparilmigdir [3, 4, 5, 6, 7, 8].

Odabiyyat monbalalarinin arasdiriimasi gostarir ki, Qonagkand vo Samaxi
fiziki-cografi rayonlarinin yerlogdiyi Boyiik Qafqazin Conub-Sorg hissasinin
ornitofaunasinin, o ciimlodon qizilquskimilarin vaziyystini tam oks etdirmir.
Ornitoloji monitoringlorin yaxin ke¢misdo aparilmasit vo molumatlarin azligi,
bu boélgads qizilquskimilorin hazirki vaziyyatini giymsatlondirmays imkan
vermir.

Yuxarida qeyd edilonlori nozaro alaraq, Qonagkond vo Samaxi fiziki-
cografi rayonlarnin tobii Vo antropagen landsaflarinda Qizilquskimilarin
(Falconiformes) nov mixtalifliyi vo biotoplarla olage xisusiyyatlarinin
Oyranilmasi qarstya mogsad qoyulmusdur.

Material vo metodlar
Tadqigat isi 2021-2023-cl illordo 132 glin orzindo Qonagkand (Quba,

Qusar, Sabran, Siyozon, Xiz1 rayonlarinin orazilorini ohato edir) vo Samaxi
(Dagliq Sirvan) fiziki-cografi rayonlar1 orazisinds hayata kegirilib (Sokil 1).
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Qonagkand Daghq Sirvan

Sokil 1

Todgigat sahasinda monitoringlor stasionar vo marsrut metodlarindan
istifado edilmoklo hayata kecirilmisdir. Monitoringlor zamani quslarin biotopla
olago formasi vo sutkaliq foalligi, eyni zamanda qusa vo yasayis yerino olan
neqativ vo pozitiv ekoloji amillor geydiyyata alinmigdir. Miisahido vo
geydiyyatlar tobii (meso, kollug, diizenlik, meso-¢ol, dagliq vo dagotoyi) vo
antropogen (yasayls montagesi, bag-okin sahosi, magistral yol vo ferma)
landsaftlarda hom marsrutla piyada horokot edorok, hom do stasionarlarda
aparilmigdir.

Antropogen landsaftlarda miisahido vo geydiyyatlar Quba rayonun
(Qonagkend, Lahic, Alpan, Xucbala, Qagros, Asagi Tiilokoran, Oski Iqrek, I
Nugadi, Ruguk), Xizi rayonunun (Yarimca, Altiagac, Qazmalar), Siyozon
rayonunun (Besbarmaq), Sabran rayonunun (Piromsom, Sarvan) vo Samaxi
rayonunun (Pirqulu, Meysori vo d.) yasayis montogolori otrafinda hoyata
kecirilmisdir.

Ornitoloji materiallar tok stasionar miisahidalor yolu ilo deyil, hom do
marsurut boyu avtomobillo vo piyada horokot etmoklo oldo edilmisdir.
Nogliyyat kimi dagliq orazilorde “Pikap” 90UKS551, duzanlik sahslords iso
“Prius” 99BJ919 markal1 avtomobillardan istifads olunmusdur.

Monitoring zamani miisahidalor gérmo sahasindon asili olaraq 30, 100 vo
500 m mosafadon vizual, teleskop (Kovas TSN-601. Madein Japan-20x60) va
durbinlo (YUKON. 10x50) aparilmigdir. Lazimi obyektlorin fotosokillari (Sony.
Model Ne DSC Nel0 Digqital Still Camera) ¢okilmisdir.
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Quzilquskilarin biotoplarla alage xususiyyatlari

Molum oldugu kimi ndviin konkret biotoplarda mdvcudluguna vo
populyasiyadaki fordlorin sayina otrafdaki olverisli ekoloji soraitin Saviyyasi
mihim tasir gostorir.

Todqigatin aparildigi orazilor on mixtolif landsaft formalarindan (¢6l,
¢comon, kollugq, mesa, meso-¢Ol, diizonlik mesolori, dagatoyi meso-kollug,
enliyarpaqli vo iynayarpaqli mesalor, cay vadisi, daralor, alp, subalp, nival,
qayaliglar. okin sahalori va s.) ibaratdir. Mohz orazinin mozaikliyi va trofik
strukturu, hiindiirlik, iqlim soraitlori (havanin temperaturu, riitubati,
isiglanmasi, atmosfer tozyiqi, kilok, yagis, duman) elocada ndvin biotopla
olago (yuva, yem, istirahor, mudafio), mdvsiimi davraniglart (miqrasiya)
qizilquskimilarin geyd edilon landsaftlarda ham saquli (pillali), hom do Ufuqi
(mozaik) mistovido yerlosmolorino sorait yaratmisdir. Asagida togdim edilon
materiallardan g6tiindiyl kimi arid zonadan yuksakliysa dogru getdikca
novlorin say1 azalir (Sakil 2).

yiiksok daghgq
3500 m dask

orta daghq
2000 m-dak

asagdgl daghq
, 1000 m dok

Sakil 2. Hindurlik saviyyasindan asili olaraq néviorin yayilmasi

Belo ki, hor iki fiziki-cografi rayonda qeydo alinmig 33 néviin 57, 57 %-i
(19 nov) dizonlik, 24,24 %-i (8 nov) asagi daglq, 15,15 %-i orta daghq, 3,03
%-i (1 n6v) yiksak dagliq landsaflarinda yayilmigdir (Cadval 1).
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Cadval 1
Qonagkand vo Samaxt fiziki-cografi rayonlar: arazisinda yayilan
qizilquskimilarin biotoplarla alaga xususiyyatlari (2021-2023-cii illar)

Gostaricilar Qonagkand f/c r-u Samaxi f/c r-u Comi

Novlorin say1 23 nov /69,69 % 10 név /30.3 % 33

Quslarn say1 (fordi) 73-92 / orta hesab 80 | 19-21/ orta hesab 20

Ekoloji statuslar:

Oturaq 10 nov 2 nov 12

Yuvalayan-kdgari 6 nov 6 nov 12

Qislayan-kdgori 2 név 1 nov 3

Migrant 5 nov 1 név 6

N&vin geyds alindigi arazi:

Duzanlik (gomon, y/sohra, meso- 15 nov 5 nov 20

¢ol, bag, kolluq, tarla, cay vadisi,

gol, y/mantagalori)

Orta va alcaq daghq (meso, 7 nov 5 nov 12

dagatoyi-comon, kollug, quru dors,

cay-dorolori, talalar, seyrok-meso,

qayaliglar, yargan, bozqirlar vo S.)

Yuksok daghq (subalp vo alp

¢comonlori, qayalig-dashiq, ardic- 1 nov 0 1

dendron kolluglar)

Trofik alaga:

Polifaq 13 7 20

Nekrofaq 4 0 4

Ornitofag 3 1 4

Ixtiofaq 3 0 3

Entomofaq 0 1 1

Reptilifaq 0 1 1

Yuvalama yerlori:

Agac, elekt.dirayi 16 9 25

Qaya (kicik magara, yariq, cat) 4 1 5

Yerdo torpaq lizerinds (otlug, gamisliq) 3 0 3

Antropogen landsaft, sinantrop- 3 2 5

larmn sayi: (kond, sohor, bag, tarla,

taxil anbari, baliqeiliq nohurlari,

qusculug tosarriifatlar v S.)

Limit amillari Meso yangmi, agaclarin kosilmasi, qusa vo | 12
yuvaya ates acilmasi, yuvadan balanin va
yumurtanin  gotiiriilmesi, ot bicimi, mal-gara
otartlmasi, tikinti, turizm, rekreasiya, pestsit
istifadosi

Prognoz Qurilan mesolori  kolluglar, dizonliklor ovoz edir
(Sabran, Xizi, Siyozon), rekreasiya, turizm sobokosi-
nin genislonmosi, yangmlar (Quba, Qusar, Samaxi),
yuvanin dagidilmasi, quslarin yasayis yerinin itirilmo-
sing, nov torkibinin vo saylarinin azalmasm gotirib
¢ixara bilor
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Yiksok daghq. Dulzonlik, arid vo asagi dagliq orazilorlo miigayisads
yiiksok dagliqda landsaft formalar1 daha azdir. Burada asas landsaft formalar1 —
subalp va alp gomoanloari, ¢ilpaq qayaliglar, ardic, dendron kolluglaridir.

Mduoayyan edilmisdir ki, Qonagkand fiziki-cografi rayonunun orazisinds
2000 metrdon yiksok dagliq orazide comi 1 név — saqqalli korkas nasil verir.
Bunun sobobi onun miilayim dagliq iqlimine uygunlasmasi ilo slagadardir. Bu
nov hotta yem axtararkon 500-600 metrdon asagi arid orazilora enmir. Digar
torofdon nekrofaq saqqalli karkas yiiksok dagligin subalp vo alp qursaqlarinda
moskunlasan (qisda meso sahasine kegirlor) ciitdirnaqli (maral, sorgi Qafgaz
turu, bezoar keci vo s) heyvanlarin (homginin digorlori) tozo, clrlimomis
comdaklarini (asasan sumuk va sumuik iliyini) yemays uygunlagmisdir.

Beloki, mixtalif sobablordan talof olunmus (xastolikdon, yaslasmaqdan,
cay selinds bogulan, qayadan yixilan, gar u¢qunlarinda vo canavar 6ldiran va s.
sabablardon) heyvanlarin comdoaklori saxtali, qarli miilayim hava soraitinds gec
xarab olur va uzun muddat orazids qalir. Naticads saqqalli korkas alverisli yem
bazasina malik olur. Saqqalli korkes qayalarin conuba baxan yani soyuq vo
siddotli simal kiiloklorindon, ¢ovgundan qorunan vo ritibatsiz magara
yariqlarinda yuvalayir. Bu da korkaso otrafda halo gar ortiiyiiniin oldugu fevral
aymin sonu martin avvallorinds kiirt yatmaga imkan verir. Belo havada
embrionlarin normal inkisafi {i¢iin lazim olan istilik (+38-40° istilik) kirtyatma
dovriinds qusun qarin vo dos hissasinds amalo golon “kirtma lokasi” (hamin
yerdo loloklor tokilir vo cilpaq dori do kapilyarlar artir, temperatur +42-43°
olur) vasitssils verilir.

Belo ekoloji va fizioloji adaptasiya soyuq mart ayinda vo asagi dagliq
orazilords yuvalayan digor korkaslords - gara korkas, agbas korkss, lesyeyan
agkorkos vo borqud qartalda da bas vermisdir. Bu novler dagliq orazilords
yuvalasalar da yem axtarmag mogsadilo yuksoklikdo olan subalp vo alp
qursaqglarina uguslar edirlor. Lakin bu novlor quru iglimli landsaflara {istiinliik
verdiyindon subalp vs alp qursaqlarindan asagi arazilords yuvalayirlar.

Orta va al¢aq daghq. Orta vo algaq dagliq saquli (pillali) sokilda daniz
saviyyasindon 2000 metradok olan orazilori ohato edir. Bu orazilorin asas
landsaft formalar1 — qarisiq, enliyarpaqli, iynayarpaqli dagstoyi vo dag mesalari,
meso talalari, dagatoyi ¢omon vo kolluglar, quru dag doralori, cay-doralori,
talalar, mesa-¢ol, qayaliqlar, yarganlar vo dag bozqirlaridir.

Bu landsaftlarda qizilquskimiloro monsub 13 ndv geydo alinmisdir
(Cadval 2).

Codvaldon gorindiyl Kimi orta vo asagi dagliq landsaftlarda ekoloji
statuslarina goro ndvlorin 7-i oturaq, 5-i yuvalayan kocari, 1-i isa migrant
quslardir. Burada yayilan novlorin yaridan ¢oxu yani 53,8 %-i oturaq quslardir.
38,5 %-1 bu orazids nasilvermayas golon novlordir. ©razids yalniz 1 migrant név
— kiran sar (13 ndviin 7,6 %-i) yaz va payiz kogiindo miisahido edilmisdir.
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Noasilveran novlar yasayis yeri kimi orta vo asagi dagligin mesa (meso-
kollug, seyrok-meso, meso-¢ol, dagotoyi mesa) Vo seyrok kol, ot bitkilori olan
qayali-dash (petrofil) biotoplari ilo slagadardir. Bu da osrazido 8 név dendrofil
qusun agacda, 4 petrofil noviin qayalarda yuvalamasina sorait yaratmisdir.

Migrant kiran sar iss yaz- payiz kogii dovriinds orta vo asagi dagligin
meso-¢Ol landsaftinda geydo alinmisdir. Orazido geyds alinmig ndvler yem
xaraterino goro polifag (gida kimi muxtslif yem obyektlorindan istifado edon
novlor) vo monofaq quslardir. Beloki, 8 nov polifag, 3 név nekrofag, 1 nov
ornitofaq, 1 nov reptilifaqdir.

Bunu da geyd edoak ki, arazido geyds alinmis 13 ndvdan 12-si (yani 92,3
%-1) qurgilar, 1 nov (sahin qizilqus) quzilqus fasilalorine monsubdur. Bu da orta
Vo asag1 dagliq soraitlorino qirgilar fasilosina monsub ndvlorin daha yaxsi
adaptasiyalari ilo oslagodardir.

Cadval 2
Orta va asagi daglyq arazilorda yayilan noviarin biotoplarla alags xisusiyyatlori
Ne | Nov Ekoloji Qeydo alindigr | Yuvala- | Yem
statusu landsaft ma yeri | xarakteri
1 | Qara galagan Yuvlayan- Mesoa-kollug Agac Polifaq
kogari
2 | Sesyamsilayan Yuvlayan- Asag1r dagotoyi | Agac Polifaq
qurgt kocori mesaliyi
3 | Boyiik qurgi Oturaq Asag1 dagatoyi | Agac Polifaq
mesoaliyi
4 | Kigik qirgi Oturaq Asag1 dagatoyi | Agac Polifaq
mesoaliyi
5 | Kiran sar Migrant Meso-¢0l - Polifag
6 | Cirtdan gartal Yuvlayan- Seyrok mesa Agac Polifaq
kocori
7 | Borqud (garaqus) | Oturaq Orta dag | Qaya Polifaq
gayalig-dasliq
8 | Lesyeyan Yuvlayan- Qaya, konyon Qaya Nekrofaq
agkorkos kocori
9 | Qara korkas Oturaq Seyrok mesa Agac Nekrofag
10 | Agbas karkas Oturaq Orta dag, | Qaya Nekrofaq
gayaliq
11 | ilayeyon Yuvlayan- Seyrok mesa Agac Reptilifaq
kocori
12 | Sahin qizilqus Oturaq Mesa ¢0l Qaya Ornitofaq
13 | Adi sar Oturaq Meso Konari Agac Polifag
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Duzanlik. Dizonlik sahalor asason Siyazon, Sabran rayonlarinin Xozor
sahili boyu sorq hissalarini, Qusar maili ¢Okokliyini vo Samaxi rayonunun
conub orazilorini ohato edir. Osas landsaft formalar1 ¢omonlor, otlaqg,
yarimsahra, mesa-GOllar, baglar, kolluglar, tarlalar, ¢ay vadilori, gollor, yasayis
montagalari, quru daralor, seyrok duzonlik mesalori vo tarla qoruyucu meso
zolaglaridir. Homin landsaftlarda ¢ay qaraquslari, qurgilar vo quzilquslar
fasilasine mansub 19 név geyds alinmisdir (Cadval 3).

Cadval 3
Dizonlik arazilarda yayilan névlarin biotoplarla alaga xisusiyyatlori
, Ekoloji Qeyd':) Yuvalama Yem
Ne Nov statusu alndigy yeri xarakteri
landsaft
2 3 4 5 6
Cay qaraqusu Yuvlayan- Cay deltast, Agac Entomofaq
kdgori sirin sulu gol,
vatago
2 | Adi ariyeyan Yuvlayan- Hlndur Agac Ixtiofaq
kdgori agacli seyrok
dizonlik
mesasi
3 | Uzunquyruq Migrant Xozor donizi - Ixtiofaq
dan. gartali sahili
4 | Agquyruq doniz Oturaq GOl, cay don. | Agac, dirak Polifaq
qgartal sahili
5 | Col sart Oturaq Seyrak bitkili Agac Polifaq
col
6 | Tulkuayaq sar Qislayan- Hundur - Polifaq
kogori agacli seyrak
mes9, cay
vadisi
7 | Tarlaleyi Migrant Comoan, seyr. - Polifaq
kollug
8 | Uzunquyruq Migrant Kolluglu - Polifaq
qartali sahalor
9 | Col qartal1 Migrant Y/sahra, - Polifaq
dizanlik
10 | imperator qartali Oturaq Sey. agacli Agac Polifaq
dizonlik
11 | Kigik xall1 qartal | Yuvlayan- Miiso-¢0l, Agac Polifaq
kdgori ovaliq
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1 2 3 4 5 6
12 | Col leyi Migrant Col, coman, - Polifaq
ovaliq
13 | Coman leyi Yuvlayan- Six otlu Torpaq Polifaq
kocori comanlik uzarinda
14 | Qamishq leyi Oturaq Qamuslt su Torpaq Polifaq
sahosi Uzarinds
15 | Utolgi qiz1lqus Qislayan- Dizanlik - Ornitofaq
kocori mesd Konari
16 | Qaragoz qizilqus | Yuvlayan- | Meso Konari, Agac Ornitofaq
kdgori bag
17 | Sargogalan Qislayan- Seyrok meso, Agac Ornitofaq
qiz1lqus kocori bag
18 | Col muymulu Yuvlayan- Col, quru Agac, dirak, Polifaq
kdgori dora-yagan istifadasiz
bina, ferma
19 | Adi muymul Oturaq Col, ovaliq, | Agac, dirok Polifaq
y/sahra

Yiksok vo orta, asagi daglhq orazilordon forgli olarag dizanlik
landsaftlarda qizilquskimilor dastasinin har 3 fasilosine moansub névlor geyds
alinir. 19 néviin yaridan ¢oxu 68,4 %-i (13 név) qurgilar fasilasinin, 26,3 %-i (5
nov) quzilquslar foasilasinin, 5,2 %-i (1 ndv) cay qaraquslart fasilasinin
nlimayandolori toskil edir. Cay garaquslar fasilasinin yegana nlimayandasi olan
cay qaraqusu (baligcil) noviiniin diizonlik landsaftlarda yayilmasi sabablori
olverisli yem bazasinin vo yuvalama yerinin olmasi ilo alagodardir.

Ekoloji statuslarina géra 19 névin 6-s1 yuvalayan-kocori, 5-i oturaq, 5-i
migrant (yaz va payiz kogiinds qeydo alinir), 3-i qislayan-kocari névidur.

Biotopla trofik olagealorina goro ndvlarin oksoriyyatini polifaglar yani
63,3 %-i (12 nov) toskil edir. Ornitofaglar — 15,7 % (3 ndv), ixtiofaglar —
15,7 % (3 nov), entomofaq — 5,2 % (1 nov) taskil edir.

Yuvalama yerino goldikdo moalum olur ki, agacda yuvalayan ndvlarin
osason meso landsaftlarini (meso Konari, seyrok mesoa, dizonlik mesasi, meso-
¢ol, goruyucu meso zolaglar, hiindiir agacli kéhno bag saholori) secirlor.
Demoak olar ki, 19 névin 52,6 %-i (10 nov) agaclarda yuvalayir. Bunu da qeyd
edok ki, agac olmadigda muymullar ham do elektrik xotlori olan diraklordo,
istifadosiz binalarin vo fermalarin damlarinda, korpiilorin  divarlarinda,
yarganlarda yuvalayirlar. Belo hallara daha ¢ox Samaxi, Sabran vo Siyazon
rayonlarinin arazilorinds rast golinmisdir. Leylar iso torpaq tUzarinds hiindiir, six
otlu (comoan leyi) vo gqamis ortiiyli olan gollorin (Agzibir golii) sahillorinds
yuvalayirlar.
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Quzilquskimilorin yayilmasina vo ndvmixtolifliyino dair oldo edilon
materiallarin analizino asason asagidaki imumilogdirmoalor edilmigdir:

Dizonlik orazilordon baslayaraq saquli istigamotdo yiksakliys dogru
getdikco novlorin saymin todricon azalmasi miisahide olunur. Yoni dizanlik
landsaftlarda 19 noviin — 1000 metrodok asagi dagliqgda, 8 noviin — 2000
metradok orta dagliqda, 5 noviin — 2000 metrdon yuksak dagliqda, 1 ndviin iso
s1x otlu vo qamus Ortiiyii olan gollarin sahillorine yayildigi miisyyan edilmisdir.
NOvlorin orazido geyd edilon sayda yayilmasinin sobabi bir sira amillarlo
olagodardir. Ik ndvbado iglim amilini geyd etmoliyik. Bolo ki, orazinin
hiindiirliiyli artdigca havanin temperaturu asagi diigorok yanvar aymda asagi
dagliq orazilordo - 0-3° C, orta daglhq oraziloro - 5-6° C, yiiksok dagliq
orazilards iso - 10-20° C, bozi giinlords isa 30° C toskil edir. Tosaduifu deyil ki,
yiiksok, orta vo asagi dagliq orazilordo qislamaga golon név yoxdur. Duzanlik
orazilords iso comi 23 néviin qislamasi geydo almmusdir. Iyulda iso havanin
temperaturu algaq dagliq veo diizonlik zonada +25-30° C, orta vo yiiksok
dagligda + 15-20° C olur. Yaz-yay aylarinda havanin temperaturunun olverisli
olmasi 12 néviin bu oarazilora golib yuvalamasina, 12 ndviin iso oturaq hoyat
torzi kegirmaloring gorait yaratmigdir.

Quzilquskimilorin - Qonagkond vo Samaxi fiziki-cografi rayonlari
orazisindo yayilmasina, névmiixtalifliyino iglim amili ilo yanasi, novlorin
yasayls mihitini toskil edon olverisli landsaft formalar1 vo névlarin bunlara
ekoloji, fizioloji, trofik adaptasiyalar1 da 6z tesirini gOstormisdir. Tarixon
formalasmis trofik olagalor naticosindo buradaki on  muxtalif landsaft
formalarinda — polifaq (20 nov), ornitofaq (4 név), reptilifaq (1 nov), ixtiofaq (3
nov), entomofaq (2 ndv) vo nekrofag (4 ndv) ndvlorin yayilmasina imkan
vermisdir.

Naticalar

1. Azorbaycan ornitofaunasina monsub 39 nov qizilquskiminin 33 novii,
yoani 84,5 %-i Qonagkond vo Samaxi fiziki-cografi rayonlarinin
orazisinds geyds alinmisdir. Rast galinon novlarin 19-u Azarbaycanin
HI nosr “Qirmiz1 kitab’na daxil edilib.

2. Bitopla trofik algalarina gora 23 névin 20-si polifaq, 4-0 ornitofaq, 3-
U ixtiofaq, 4-0 nektorofaq, 1-i iso entomofaqdir.

3. Ekoloji statuslarina gora 33 novin 12-si yuvalayan-kocari, 12-si
oturag, 6-s1 migrant, 3-i qislayan-koc¢ari quslardir.

4. Yuvalama yerina gora novlorin (qislayan vo miqrantlardan basqa) 18-i
agacda, 5-i gayada, 3-U isos torpaq Uzorinds yuvalayirlar.

5. Qonagkond vo  Samaxi fiziki-cografi rayonlar1  orazisinda
qizilquskimilara tosir edon amillor monsayino g6ro antropogen
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(ganunsuz ov, ot bicimi vo mal-qara otarilmasi) va tobii (yem azligi,
lokal yanginlar va digarlari) olmagla farglanirlar. Ancaq tizds olmayib
gizli uzunmiddatli davam edon amillorin tasirlori daha tahlikali olub,
populyasiyalari tadricon deqredasiyaya (tonazziillo) ugradir.

Muhum takliflar

Qonagkand va Samaxi fiziki-cografi rayonlari arazisinds qizilquskimilora
tosir edon amillorin analizi gOstorir ki, onlarin oksariyysti antropogen
mongalidir. Belo ki, insanin tosorriifat foaliyyotinin genislonmasi vo tobii
landsaftlarin intensiv. moanimsanilmasi ilk névbads yuvalama biotoplarinin
itirilmasinog, gidalanma zancirinds qizilquskimilarin yem obyektrlarinin tadrican
azalmasina sabab olur. Tadqiqatin aparildigi arazilordos qizilquskimilor Sahdag
MP, Piqulu, Altiagac, Besbarmaq qoruqlarinda qorunsa da bu orazilordon
konarda da yuvalama yerlori vardir. Bu amillorin tasirini mohdudlasdirmagq,
aradan qaldirmaq moqQsadilo istifadosi real olan asagidaki iisullarin totbiq
olunmasi toklif edirik:

1. Nosilvermo dévriinds qusa, yuvaya va balaya olan tohlukslori aradan
qaldirmaq ti¢lin imperator gartalinin, sarlarin, muymullarin vo digar
qizilquslarin nasilverms dovrinds noviin yuvaladigi obyekt (qaya,
agac, dirak, sahibsiz bina va s.) tobist abidasi kimi qorunmalidir.

2. Nozarat isina yerli dovlor vo geyri-dovlat togkilatlari, baladiya, tobiot
hovaskarlar1 vo moktablor colb olunmalidir. Bu yolla ictimaiyyati
muhafizs iglorina calb edib, bu isdo kitloviliys nail olmag olar.

3. Qusun vo balanin yemo tolobatinin artdigi nasilverms ddvriinds
korkaslorin yuvaladigi orazilordo (Quba rayonu - Xasi, Rucuk vo
Qusar rayonu — Sudur, Lazo kondlori) onlara slave yem verilmosi
(heyvan lesi, heyvan kosimi qaliglari) togkil olunmalidir.
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DAGLIQ SIRVAN iQTiSADIi RAYONUNDA
XIRDABUYNUZLULARDA PIROPLAZMIDLOR VO KECIRICi
IKSODID GONOLORININ TAKSONOMIK TODQIiQi
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Acar soOzlar: piroplazmidlor, iksodid gonalori, periferik gan yaxma
nlimunalari, Romanov Gimza boyama, assosiativ invaziya

Ixodidae fasilasine aid bazi gona ndvlari ganda parazitlik edon birhiiceyrali
organizmloari — piroplazmidlori kond tesorriifati heyvanlarina kegirib, qan-parazitar
xastaliklorini torodorok ciddi igtisadi itkiloro sobob olur. Dagliq Sirvan iqtisadi
rayonunda xirdabuynuzlularda piroplazmidlor vo onlarin araliq sahiblori olan
iksodid gonolarinin taksonomik todgiqi vo epizootologiyasina dair torafimizdon
aragdirmalar aparilmigdir. Bu moagsadlo 2022-2023-cli illordo Dagliq Sirvan
iqgtisadi rayonunda heyvandarhq tosSorriifatlarinda kliniki olamatlora  goro
piroplazmidozlara xasto vo Xostoliya siibholi 1200 bas qoyun, 900 bas kegiyo
moxsus periferik gan yaxma nimunalori gotiiriilmiis, heyvanlarin {izarindan
ektoparazit iksodid gonolori toplanilmigdir. Xosto vo xastoliya siibholi 1200 bas
goyundan 561-nin (46,8%), 900 bas keg¢inin 313-nun (34,7%) periferik gan yaxma
nimunoalori  piroplazmidlora  gdro misbat notico gostormisdir. Qoyunlarda
piroplazmidlorin 5 ndévinin — B.ovis, A.ovis, P.ovis, Th.recondita, Th.ovis,
kecilords isa 2 ndvinin - A.ovis va B.ovis ibtidailorinin parazitlik etdiyi mioyyan
edilmisdir. Iqtisadi rayonun heyvandarliq tesorriifatlarinda  yetisdirilon
goyunlardan 15662 ford, kegilordon 13844 ford iksodid gonasi toplanilmisdir.
Kegirici iksodid gonolori qoyunlarda — Hyalomma, Rhipicephalus, Ixodes,
Haemaphysalis, kegilords - Hyalomma, Rhipicephalus, Boophilus, Haemaphysalis
cinsloring aid olmusdur. Nov tarkibi tayin olunan gonalorin mixtalif organlarindan
hazirlanmig yaxmalar piroplazmidloro goro todqiq edilmisdir. Qoyunlardan
toplanilmis 15562 ford gononin 86,4 %-i (13445 ford), kegilordon toplanilmis
13844 ford gononin 62,7%-i (8680 ford) piroplazmidlorlo invazion oldugu
miisahido edilmisdir.
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TAKCOHOMMYECKOE U3YYEHUE ITAPOILTIASMU 1
TPAHCMUCCHUBHBIX HUKCOJAOBbBIX KJIEHIEU MEJIKO POI'ATOI'O
CKOTA B I'OPHO-IIIUPBAHCKOM 9KOHOMMYECKOM PAHOHE

Knwouesvie cnosa: nuponiazmuovl,  UKCOO08vle  Kiewu,  MAa3Ku
nepughepuuecxkou Kposu, okpacka no Pomanosckomy-I'umze, accoyuamuenas
uHBa3Usl

Hekoropeie Buabpl kiemiel cemeiicTBa Ixodidae mepenaroT cenbcko-
XO3AWCTBEHHBIM JKMBOTHBIM MPOCTEHIINE KPOBEHMapasuThl — MHUPOILIA3MHUJIbI,
BbI3bIBasi KpOBEMapa3uTapHble 3a00JeBaHMs U HAHOCS CEPhE3HBI SKOHOMHYECKUN
ymep6. Hamu ObTM  TIPOBENEGHBI TAaKCOHOMHYECKHWE  HWCCIICJOBAHUS W
OINH300TOJOIUA IMUPOIUIA3SMHU KW HX IHIPOMEKYTOUYHBIX XO34€B — HKCOJOBBIX
KJIeLel y MeNKo poratoro ckarta B I'opHo-IIIupBaHCKOM 3KOHOMHUYECKOM paioOHeE.
C aroii uenbio B ['opHo- [IIupBaHCKOM 3KOHOMUYECKOM paiioHe B TeueHue 2022-
2023 rr. ObuUTH B3ATHI Ma3ku nepudepudeckoir kpou y 1200 oserr u 900 ko3 ¢
MOJ03pEHHEM Ha MUPOIIa3MHUI03 10 KIMHHYECKUM MPHU3HAKaM U OBbLIM COOpaHBbI
HKTOIAPa3UTapHBIE HKCOJIOBBIC KICHIM Y JKMBOTHBIX. Masku mnepudeprueckon
kpoBu 561 (46,8%) n3 1200 GosnbHBIX U ¢ TOJ03peHHEM Ha 0ose3Hb oBen U 313
(34,7%) u3 900 K03 MOKa3anM MOJOXKUTENFHBIE PEe3yJbTaThl HA MHPOILIA3MHIBL.
VY CTaHOBJICHO, YTO Y OBEIl MAPA3UTHPYIOT 5 THIOB MHpoIuiasmMuy - B.ovis, A.ovis,
P.ovis, Th.recondita, Th.ovis u 2 tuna y ko3 - A.ovis u B.ovis. B pa3Boaumbix
JKUBOTHOBOJTYECKHMX XO03SHUCTBaX SYKOHOMHUYECKOTO paiioHa OblI0 coOpaHo 15 662
ocobeil MKcoZoBbIX Kiemlei oT oBen U 13 844 ocoOeit oT k03. TpaHCMUCCUBHBIE
HKCOJIOBBIC KIJIEIM MpHHAIexkaan K pogam Hyalomma, Rhipicephalus, Ixodes,
Haemaphysalis y osen, Hyalomma, Rhipicephalus, Boophilus, Haemaphysalis y
K03. Ma3Ku, MPUTOTOBJICHHBIE U3 PA3HBIX OPTaHOB KJIEIIEH, Y KOTOPBIX ONpeaesIeH
BUJOBOM COCTaB, WCCIENOBAIM Ha HaJWuue mnuporasMua. lluporumasmugamu
Obutn 3apaskeHsl 86,4% (13445 ocobeit) n3 15562 kiemeit, cCOOpaHHBIX OT OBEll U
62,7% (8680 ocobeit) n3 13844 kiemeit, COOpaHHBIX OT KO3.

A.A.Azizova

TAXONOMIC STUDY OF PYROPLASMIDS AND TRANSMISSIVE
IXODIC TICKS IN SMALL RUMINANTS IN THE MOUNTAINOUS
SHIRVAN ECONOMIC REGION

Keywords: piroplasmida, ixodid ticks, peripheral blood smears, Romanov-
Giemsa staining, associative invasion

Some species of ticks of the family Ixodidae transmit protozoan blood
parasites - piroplasmids - to farm animals, causing blood parasite diseases and
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causing serious economic damage. We carried out taxonomic studies and
epizootology of piroplasmids and their intermediate hosts - ixodid ticks in small
ruminants in the Mountainous Shirvan economic region. For this purpose, in the
Mountainous Shirvan economic region for 2022-2023 years, peripheral blood
smears were taken from 1200 sheep and 900 goats with suspected piroplasmosis
based on clinical signs, and ectoparasitic ixodid ticks were collected from animals.
Peripheral blood smears of 561 (46.8%) of 1200 sick and suspected sheep and 313
(34.7%) of 900 goats showed positive results for piroplasmids. It has been
established that sheep are parasitized by 5 types of piroplasmids - B.ovis, A.ovis,
P.ovis, Th.recondita, Th.ovis and 2 types in goats - A.ovis and B.ovis. In livestock
farms of the economic region, 15,662 individuals of ixodid ticks were collected
from sheep and 13,844 individuals from goats. Transmissive ixodid ticks belonged
to the genera Hyalomma, Rhipicephalus, Ixodes, Haemaphysalis in sheep,
Hyalomma, Rhipicephalus, Boophilus, Haemaphysalis in goats. Smears prepared
from different organs of ticks, in which the species composition was determined,
were examined for the presence of piroplasmids. 86.4% (13,445 individuals) of
15,562 ticks collected from sheep and 62.7% (8,680 individuals) of 13,844 ticks
collected from goats were infected with piroplasmids.

Giris

Piroplasmida dostasinin  Babesiidae fasilosino aid birhuceyrali
organizmlor xirdabuynuzlu heyvanlarda piroplazmidozlara sabab olaraq
tosarriifatlara ciddi ziyan vurur. Piroplazmidoz toradicilori - ganda parazitlik
edon birhlceyrali organizmlor 6nco daxili organlarda, sonra iss heyvanlarin
periferik qaninda c¢oxalirlar. Xastoliklor mdvsiimi xarakter dasiyir vo
invaziyanin miqyast tobii iqlim soraitindon asili olaraq doyisir [11, 13].
Piroplazmidozlar kond tesarriifati heyvanlarinin prioritet xastaliklori sirasinda
olub, bltin dinyada gons zoonozu kimi genis yayilmisdir. Piroplazmidoz-
lardan babezioz yirtic1 heyvanlarda da qeyd edilir. Vohsi heyvanlarin babeziya
toradicilorinin tabii rezervuar sahiblari oldugu geyd edilir [20].

Kond tosorriifati heyvanlarinda parazitlik edon Ixodidae gonslorine
diinyanin biitiin gitalorinds rast golinir. Ganalor ensefalit, tulyaremiya, koxiella,
rikketsiya va piroplazmidlarin dasiyicilart vo 6turuciloridir [8, 9, 22]. Onlar bir
cox infeksion vo invazion xostolik toradicilorini — bakteriya, virus, eloco do
protozooalar1 (piroplazmidlori) heyvanlara, hotta insanlara otiiriirok ciddi
patoloji proseslora sobab olurlar. Gonaloarin kegirdiyi piroplazmidlarin bazi
novlori  epidemioloji  ohamiyyatli olub, insanlarda parazitlik edarok
piroplazmidozlara sabab olurlar. Bu xastaliklorin babezioz vs anaplazmoz ol-
dugu miioyyon olunmus, onlar zoonoz xastaliklor siyahisina daxil edilmisdir
[19]. Babezioz bazon asimptomatik, bozan iss insanlarda agir hemoliz, garaci-
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yar vo boyrok catismazlig: ilo biiruzo veran zoonoz xastolikdir. insanlarda Ba-
besia névlori ilo yoluxma Belgika, Polsa, Ispaniya, isvecra, Cexiya, Avstriya,
Danimarka, Ukrayna 6lkalorinds daha intensiv geyd edilmokdadir. Babezioz
zamani splenektomiyali insanlarda 6liim hallart miisahido edilmisdir [21, 25].
Digoar zoonoz xastalik kimi geyd edilon anaplazmoz daha ¢ox ABS va Cinds
yayilmigdir. Anaplazmozdan insanlarda umumi 6lim nisbati 5,7% toskil edir.
Xastaliya yoluxmanin on ¢ox yayilmis formasi gonalorlo (60,9%) vo az
hallarda gank6gtrma (8,2%) olmusdur [7, 16].

Piroplazmidlari heyvan va insanlara gonalor 6tiirdiiyti tiglin araliq sahib
ganalarin tadqiqi vo onlarin dasidigi parazitlorin ndv torkibini miayyan etmoak
mogsadilo diinyada bu istigamotdo arasdirmalar aparilmaqdadir. Belo Ki,
Hyalomma anatolicum, Hyalomma marginatum, Hyalomma dromedari, Rhipi-
cephalus sanguineus, Rhipicephalus microplus, Rhipicephalus appendiculatus,
Rhipicephalus decolaratus ektoparazit gonolorin xirdabuynuzlularda parazitlik
edorak bir cox piroplazmidlarin kegiricisi oldugu todgigatlarda tosdiglonmisdir.
Haemaphysalis cinsina aid goanalards piroplazmidlardan Theileria cinsins aid
ibtidailor askar edilmomisdir [3, 14]. Bozi todgiqatgilar iso Haemaphysalis
gonasinin qoyunlara Theileria recondita piroplazmidini kegirmosi haqqinda
molumatlar vermislor. Rhipicephalus bursa, Rh.turanicus, Hyalomma anato-
licum ganalarinin babeziya, anaplazma, teyleria parazitlorini xirdabuynuzlulara
kecirmasi dofolorlo mixtalif todqiqatgilar torafindon geyd edilmisdir [4, 5, 18].
Uzunmuddatli aragdirmalar aparan todqigatcilar teylerioz xastaliyine yoluxmus
xirdabuynuzlularda yalniz Hyalomma anatolicum genasinin parazitlik etdiyini
geyd etmislor [24]. Teylerioz xastoliyini xirdabuynuzlulara kegiran gononin
H.anatolicum oldugunu askar edon todqiqatgilar xostolik toradicisini
heyvanlarin daxili orqanlarinda (sizont) askar etmislor (agciyor 91,6%;
garaciyar 22,6%; dalaq 14,2%; limfa duyunlari 8%) [23].

Azorbaycan Respublikasinin miixtalif cografi rayonlarinda xirdabuy-
nuzlu heyvanlarin ganinda parazitlik edon - Babesia ovis vo Anaplasma ovis
birhlceyrali organizmlorin torotdiyi, agir formada biiruzo veran vo yuksok
tolofatla naticalonan gan parazitar xastaliklori kegiricilorinin asasan Hyalomma
vo Rhipicephalus cinslorina aid gonolorin oldugu tosdiq edilmisdir [6].
Azorbaycanda bu xastoliklorin insanlarda geyd edilmasi haqqinda moalumatlar
yoxdur.

Xirdabuynuzlularin parazit faunasini todqiq edorkon parazitlorin siste-
matikasi, morfologiyasi, epizootologiyasi ilo yanasi bu toradicilori kegiran
araliq sahiblorin do Oyronilmasi muhim oshamiyyat kosb edir. Ganolarin
epizootologiyasinda temperatur, riitubat, yaginti, bitki ortliyti kimi makroiglim,
hiindiirliik kimi mikroigqlim amillor xiisusi rol oynayir. Bu ektoparazitlorin
yayilmasinda parazit-sahib miinasibatinin rolu da bdyiikdiir [10, 15, 17].
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Material vo metodlar

Dagliq Sirvan iqtisadi rayonunun - Qobustan, Samaxi, Ismayilli vo
Agsu rayonlarinin heyvandarliq tosorriifatlarinda 2022-2023-cii illords
kompleks todgiqat islori aparilmis, xirdabuynuzlu heyvanlarda gqanda parazitlik
edon birhuceyrali organizmlarin askar edilmasi moagsadila xastaliyin miisahido
edildiyi ilk aylardan (martin sonu, aprelin birinci ongiinliiyiindon) miixtolif yas
gruplarinda olan heyvanlar kliniki miiayinadon kegirilmigdir. Xosto vo
xostaliyo siibholi - 1200 bas qoyun vo 900 bas keciyo moxsus periferik qan
yaxma niimunolori gotiiriilib Romanovski-Gimza boyanaraq mikroskopiya
olunmus vo ibtidai gan parazitlorinin nov torkibi toyin edilmisdir [2, 12].

Birhiiceyrali organizmlori heyvanlara kegiron gonalarin nov tarkibini vo
onlarin dasidig1 parazitlori miioyyon etmok maogsadilo, Dagliq Sirvan iqtisadi
rayonunda 1200 bas qoyundan 15662 ford, 900 bas kecidon 13844 ford iksodid
gonosi toplanilmisdir. Gonolorin aktiv hoyat dovriyyesi tiglin optimal sorait
mioyyon edilmisdir. Todqiqatlar qis foslinds heyvanlar tovlalords
saxlanilarkon, digor fosillordo iso otlaglarda olarkon aparilmisdir. Hor siiriido
heyvanlarin say1, tosorriifatlarin oturaq vo ya kdgari olmasi, gonslorin aktiv va
passiv dovrlarinin geydiyyati aparilmigdir. Istisevan gonolorin toplanilmasi ilo
olagadar havanin temperatur vo rutubastlilik daracasinin geydiyyat1 aparilaraq
gonalarin aktiv hoyat torzino kegmo muddati toyin olunmusdur. Siiriido olan
xirdabuynuzlular gonslore gore miiayinaden kecirilmis, gbz qapaglari, qulaq
seyvani, yelin va anus astrafinda olan imaqo, nimfa va stirfo marhalasinds olan
gonalor  toplanilmigdir.  Heyvanlarin  saxlanildigi  yerlorin  divar  vo
désomolarindan, hamgcinin goazinti sahslorindon gonalor pinset vo ya spirto
salimmis firgalarin komayilo yigilmisdir. Toplanilmis gonalor laboratoriyaya
gatirilorak Petri fincanlarina toplanilmis, sahiblora gors identifikasiya olunaraq
nov torkibi toyin edilmisdir. Gonolorin daxili organlarindan — bagirsaq,
yumurtaliq vo tlplrcok vozidon yaxmalar hazirlanmis, toradici parazit vo
patogenlor toyin edilmisdir [1].

Naticalar va onlarin miizakirasi

Dagliq Sirvan iqtisadi rayonunda 1200 bas qoyundan 561-i (46,8%),
900 bas kecinin 313-do (34,8%) periferik gan yaxma nidmunalori ibtidai
organizmlora gdro misbat natico gostormisdir. Qoyunlarda piroplazmidozlara
sobob olan Babesia ovis, Piroplasma ovis, Theileria recondita, Th.ovis,
Anaplasma ovis parazitlori askar edilmis, toradicilor bdtin todgigat
rayonlarinda intensiv vo bazi hallarda assosiativ formada miisahido edilmisdir.
Assosiativ yoluxmada eritrositlordo Babesia ovis parazitinin dominantliq etdiyi
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izlonilmisdir. Babesia ovis paraziti 0,6-1,8 um 6l¢iids, oval vo armudvari
formalarda eritrositlordo miisahido edilmisdir. Oval formalar tok-tok,
armudvari formalar kit torofdon birlogarok eritrositlorin  periferiyasinda
izlonilmigdir. Kegilorin gan yaxma niimunalarinds Anaplasma ovis va Babesia
ovis parazitlori ilo assosiativ yoluxma askar edilmisdir. Anaplasma ovis
eritrositlorin konarinda 2-3 niisxs, 0,2-1,4 mkm 0Ol¢ids miisahido edilmis, 1
yasdan yuxari kecilordo dominant név olmusdur. Assosiativ yoluxmada 1 yasa
godar olan ¢opislords B.ovis ibtidai paraziti dominant geyd edilmis, 0,8-1,9 um
6lglda, oval vo armudvari formalarda eritrositlorin periferiyasinda 1-3 niisxo
izlonilmisdir (Sakil 1).

) &

Sakil 1. Xirdabuynuzilularin periferik gan yaxma niimunalarinda
piroplazmidlar.

a) Qoyunda Piroplasma ovis;

b) Qoyunda Babesia ovis va Theileria ovis;

c¢) Qoyunda Babesia ovis va Anaplasma ovis;

d) Capisdo Anaplasma ovis
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Todgigat muddstinds qizdirmadan tolof olmus qoyun vo kegilords
tolofat sobabini muoyyan etmok (glin patoloji-anatomik yarma muayinalori
aparilmigdir. Yiiksok horaratdon tolof olmus 74 bas qoyun vo 43 bas ¢opisin
orqanlart — dalag, boyroklor vo qaraciyarlori ibtidai organizmlora goro
muayinadon keg¢irilmisdir. Heyvanlarin garaciyar vo dalagindan hazirlanmis
yaxma niimunalarinds ibtidai organizmlor askar edilmisdir. Talof olmus 74 bas
goyunun 56-da (75,7%) olum sobobi ibtidai birhiceyrali organizmlarin
toratdiyi xastaliklorin oldugu miioyyan olunmusdur. Bels ki, 25 bas qoyunun
dalagindan hazirlanmis yaxma niimunolorinds Anaplasma ovis (33,8%), 31 bas
goyunun qaraciyarindon hazirlanmis yaxma niimunalorindo Babesia ovis
(41,9%) parazitlori miisahido edilmisdir. 18 bas qoyunda tolafatin sobabi
infeksiya monsgali oldugu qeyd edilmisdir (24,3%). Tolof olmus 43 bas
copislordon 26-nin dalagindan hazirlanmis yaxma niimunoalorinds Anaplasma
ovis paraziti izlonilmisdir (60,5%). Aparilmis todqiqat islarinin naticalorinin
tohlili gostorir ki, yay foslindo xirdabuynuzlularda, osason do quzu Vo
copislordo kitlovi tolofata sobab ganda parazitlik edon ibtidailorin torotdiyi
xastoliklordir.

Cadval 1
Seroloji va patoloji nimunalarda xirdabuynuzlularin
piroplazmidlarla yoluxma ekstensivliyi

Perlferlk gan yaxma Organ
ndmunalori
Heyvan
NUmunalarin Misbat Tolof olmus Musbot
say1 nimuns (%) | heyvan sayr | nimuns (%)
Qoyun 1200 561 (46,8%) 74 56 (75,7%)
Keci 900 313 (34,7%) 43 26 (60,5%)

Tolof olmus 31 bas qoyunun qaraciyarindon hazirlanmis yaxma
nimunasinds 0,4-2,1 mkm 0l¢iilii oval formali Babesia ovis, 25 bas qoyunun
dalagindan hazirlanmis yaxma niimunasinds 0,4-1,8 mkm 6lcili Anaplasma
ovis paraziti miisahido edilmisdir. 26 bas ¢opiso aid nimunalards 0,3-1,6 mkm
6lclido Anaplasma ovis paraziti miisahids edilmisdir (Sakil 2).
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Sakil 2. Xirdabuynuzlularda garaciyar vo dalagda ibtidai gan parazitlori
a) Qoyunun qaraciyarindan hazirlanmig yaxma niimunasinda Babesia ovis;
b) Copisin dalagindan hazirlanmis yaxma niimunasinda Anaplasma ovis

Xirdabuynuzlularda parazitlik edon iksodid genalorinin nov torkibini
mioayyan etmok Ugln fasillor Uzro heyvanlara kliniki baxis kegirilmis, gonalor
toplanilmigdir. Piroplazmidlarlo yoluxmaya sobob olan gonalorin aktiv hoyat
dovriinin daha ¢ox yaz vs yay faslinin ilk aylarin1 ohato etdiyi t¢un periferik
gan yaxma nimunalarinin gétirilmasi vo miayinasi bu dovrii shato etmisdir.
Payiz faslindos qizdirma hallar1 miisahido edilmomis, heyvanlarda gonalorlo az
intensivliklo yoluxma hallar1 izlonilmisdir. Dekabr ayinda heyvanlarda isti vo
ritubstsevon Hyalomma gonalari ilo az intensivliklo yoluxma hallar1 gqeyd
edilmisdir. Yanvar, fevral vo mart ayinin ortalarina kimi xirdabuynuzlularda az
intensivliklo Haemaphysalis cinsina aid gonalorlo yoluxma miisahido
edilmisdir. Dekabr-mart aylarini shato edon dovrds heyvanlarda gan-parazitar
xastaliklorino aid he¢ bir kliniki oslamatlor izlonilmomisdir. Qoyunlarda
kecilordon forgli olaraq Ixodes ricinus, kegilordo iso Boophilus calcaratus
gonasi ilo yoluxma hallar1 miisahido edilmisdir. Heyvanlarin har iki név gono
ilo yoluxma hallar1 asason yay foaslinds izlonilmis, digor fosillords yoluxma
geyri-intensiv olmusdur. Haemaphysalis Vo Ixodes ricinus gonasi qeyri-
patogen Th.recondita vo Th.ovis parazitlorinin dasiyicist oldugu iigiin, bu
gonalorin parazitlik etdiyi heyvanlarda teylerioz Xastsliyino xas olamatlor
misahido edilmomisdir.

Piroplazmidlori xirdabuynuzlu heyvanlara kegiron Hyalomma vo
Rhipicephalus cinslorina aid gonalarin aktiv hayat dovrii havanin temperaturu
Vo ritubatin yiksok oldugu mart aymin sonlarma tosaduf edir. Bunu nazors
alaraq heyvanlara kliniki baxis kegirilmasi, gonalorin toplanilmasi vo periferik
gan yaxma numunoalarinin muayinasi mart ayindan etibaron icra edilmisdir.
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Miuayinalor aparilarkon heyvanlarin yas qruplart nazors alinmisdir (1 yasa
gador olan quzular, 1-2 yas arasi cavan qoyunlar, 2 yasdan yuxari yash
goyunlar). Mart aymimn son 10 ginliiylindo 160 bas qoyuna kliniki baxig
kegirilmis, heyvanlarda tirak ritmi, tonoffis tezliyi vo horarat miayyan edilorak
periferik gan yaxma niimunalori gétiiriilmisdiir. 2 yasdan yuxari 23 bas qoyuna
moxsus seroloji niimunalords Anaplasma ovis ibtidai paraziti geyd edilmisdir
(14,4%). Heyvanlarin tizorindo gonalarlo yoluxma vo anaplazmoz xastaliyino
xas kliniki olamotlor miisahido edilmomisdir. Bu iso heyvanlarin A.ovis
parazitinin dasiyicist oldugunun gostoricisidir. 1 yasa godor olan quzulara
moxsus 53, 1-2 yas arast heyvanlara moxsus 84 seroloji nimunalords parazit
askar edilmomisdir. Aprel aymin ikinci dekadasinda miiayino edilon 240 bas
goyunda gonalorlo yoluxma hallar1 miisahido edilmisdir. Gotiiriilmiis 240
seroloji nimunoanin 45-i 1 yasa godar olan quzulara, 112-i 1-2 yas aras1 vo 83-i
2 yasdan yuxart qoyunlara moxsus olmusdur. Quzulara aid niimunslordo
parazit askar edilmomis, A.ovis, B.ovis, P.ovis, Th.recondita ibtidai parazitlori
ilo mono vs assosiativ formada yoluxma askar edilon 92 niimuns 1-2 yas arasi
Vo 2 yasdan yuxari qoyunlara aid olmusdur. Bunlardan 61 niimuno 1-2 yas
aras1 qoyunlara (25,4%), 31 niimuns 2 yasdan yuxar1 yash heyvanlara (12,9%)
moxsus olmusdur. Heyvanlarin yas qruplarina géra piroplazmidlarlo yoluxma
vaziyyatini tohlil edorkon invaziya 1-2 yas arast vo 2 yasdan yuxart
heyvanlarda izlonilmisdir. 2 yasdan yuxari heyvanlarda xastolik slamatlori
misahido edilmomis, onlar parazit dasiyict olaraq qeyd edilmisdir.
Piroplazmidozlara xas kliniki olamatlori olan 1-2 yas arasi cavan heyvanlarda
iso B.ovis, A.ovis vo P.ovis ibtidai parazitlori ilo mono vo assosiativ yoluxma
oldugu miioyyon edilmisdir. Assosiativ yoluxmada eritrositlordo B.ovis
parazitinin dominantliq etdiyi izlonilmigdir. May ayinda gonalorlo intensiv
yoluxma va qizdirma alamatlari olan 110 bas 1 yasa godar olan quzular, 150
bas 1-2 yas arast qoyunlar vo 75 bas 2 yasdan yuxari1 yash heyvanlar seroloji
muayinadan kegirilmigdir (imumilikde 335 bas heyvan). 1 yasa godor olan
quzulara maxsus 42 numuns (12,5%), 1-2 yaslh qoyunlara maxsus 71 nimuna
(21,2%), 2 yasdan yuxari qoyunlara maxsus 7 nimuna (2,1%) piroplazmidlara
gOro mushat notico gOstormisdir. 1 yasa qgodor olan quzularin seroloji
niimunalarinda eritrositlorin intensiv B.ovis, A.ovis, tok-tok hallarda iso P.ovis
paraziti ilo yoluxmasi izlonilmisdir. 1-2 yas arasi qoyunlarin seroloji
niimunalarindo eritrositlorin intensiv B.ovis, A.ovis, tok-tok hallarda iso
Th.recondita, Th.ovis parazitlari ilo yoluxmasi qeyd edilmisdir. 2 yasdan yuxari
heyvanlarin seroloji niimunalorinds B.ovis vo A.ovis parazitlori ilo yoluxma
izlonilmisdir. Iyun ayinda gonolorlo intensiv yoluxma vo qizdirma olamotlori
olan 196 bas 1 yasa godar olan quzular, 104 bas 1-2 yas aras1 qoyunlar vo 80
bas 2 yasdan yuxari yashi heyvanlar seroloji miayinodon kegirilmisdir
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(Gmumilikds 380 bas heyvan). Miiayino olunan 380 nimunadon 268-i ibtidai
gan parazitlorina géro musbat naticalor gostormisdir. Bels ki, 1 yasa qadar olan
quzulara moxsus 196 numunadon 122-i (32,1%), 1-2 yas arasi qoyunlara
moxsus 104 nimunadon 85-i (22,4%), 2 yasdan yuxari qoyunlara maxsus 80
niimunoadan 61-i (16,1%) pozitiv giymotlondirilmisdir. Miiayino edilmis biitiin
nimunalards B.ovis, A.ovis, P.ovis, Th.recondita, Th.ovis parazitlori ilo mono
Vo assosiativ yoluxma oldugu qeyd edilmisdir. Iyul aymmn yalmiz ilk 15
gunliyinds kliniki baxis zamani gonolorlo intensiv  yoluxmus vo
piroplazmidozlara siibholi 246 bas qoyun seroloji miiayinodon kegirilmisdir.
Miayina olunan 246 nimunodon 120-i ibtidai gan parazitlorino géro misbat
naticalor gostormisdir. Belo ki, 246 seroloji nimunalarin 135-i 1 yasa godor,
77-i 1-2 yag arasi, 34-i 2 yasdan yuxari qoyunlara moxsus olmusdur. 1 yasa
gador olan quzulara moxsus 135 nimunodon 85-i (34,6%), 1-2 yas arasi
goyunlara maxsus 77 nimunadon 32-i (13,0%), 2 yasdan yuxari heyvanlara
moxsus 34 nimunadon 3-0 (1,2%) pozitiv qiymotlondirilmisdir. Heyvanlarin
yas qruplarina gors heyvvanlarin ibtidai qan parazitlori ilo yoluxma vaziyyatini
tohlil edarkon 1 yasa qodor olan quzularda iyul ayinda daha intensiv yoluxma
geyd edilmisdir. Miiayino edilmis biitlin niimunalordo B.ovis vo A.ovis
parazitlori ila assosiativ yoluxma oldugu miioyyen edilmisdir. Iyul aymin ikinci
yarisindan avqustun sonlarina qodor qoyunlarda genslorlo  yoluxmanin
intensivliyi koskin azalmis vo Xostolik hallari miisahido edilmomisdir.
Miisahidalorimizds sentyabr ayinin ikinci dekadasindan baslayaraq dekabr
ayma qoadar goyunlarda Hyalomma gonalari ilo tok-tok yoluxma hallart qeyd
edilmigdir.

Analoji olaraq todqiqat islori kecilor Uzorindo do aparilmisdir. Mart
aymin son dekadasinda 90 bas kec¢iyo kliniki baxis kecirilmis, heyvanlarda
gonalarlo yoluxma va Qan-parazitar xostoliklorina xas olamotlor miisahido
edilmomisdir. 25 bas 1 yasa qadar olan ¢opislordon, 46 bas 1-2 yas arasi olan
kecgilordon vo 19 bas 2 yasdan yuxari heyvanlardan seroloji niimunslor
gotlirlilmiigdiir. 1 yasa qodor vo 1-2 yas arasi heyvanlarda seroloji niimunalor
neqgativ giymatlondirilmisdir. 2 yasdan yuxart 11 bas keginin gan yaxma
nimunolorinds Anaplasma ovis ibtidai paraziti qeyd edilmisdir (12,2%).
Kegilar A.ovis parazitinin dastyicist olmusdur. Aprel ayinin ikinci dekadasinda
muiayina edilon 100 bas kegilordo gonolorlo yoluxma hallari miisahido
edilmigdir. Gotiirilmiis 100 gan nimunasinin 31-i 1 yasa qodor, 46-1 1-2 yas
aras1 vo 23-ii 2 yasdan yuxari kecilors aid olmusdur. 100 gan niimunasinin 27-i
A.ovis parazitino goro musbat notico gostormigdir. Niimunoalordon 15-i 1-2 yas
arasi olan keciloro (15,0%), 12-i 2 yasdan yuxari heyvanlara aid olmusdur
(12,0%). 1 yasa qodor olan copisloro moxsus nimunalords parazit askar
edilmomisdir. A.ovis paraziti askar edilon 2 yasdan yuxari 12 bas kegido
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anaplazmoza aid Kliniki slamatlor miisahido edilmoss do, 1-2 yas arasi 15 basg
heyvanda ¢oki artiminin geri qalmasi geyd edilmisdir. May ayinda miiayinodon
kecirilon 150 bas kegilorda gonalarlo yoluxma miisahids edilmis, heyvanlardan
periferik gan yaxma nimunalori goétiiriilmiisdiir. 150 niimunanin 46-1 1 yasa
goadar, 66-1 1-2 yas arasi, 38-i 2 yasdan yuxar1 kegiloro aid olmusdur. 35 bas
keciya maxsus nimuns anaplazmalara géro misbat natico gostormis, bunlardan
19-u 1-2 yas aras1 (12,7%), 16-1 2 yasdan yuxar yas qrupunda olan heyvanlara
moxsus olmusdur (10,7%). 1 yasa godar ¢apislora moxsus nimunolards parazit
askar edilmomisdir. Iyun aymm son dekadas1 vo iyul aymda kegilords gan-
parazitar xastaliyino xas olamatlor intensiv miisahido edilmisdir. Iyun ayinda
xastaliya siibholi 230 bas keg¢i seroloji miiayinodon kegirilmisdir. 230
nimunonin 115-i 1 yasa qodor, 63-0 1-2 yas arasi, 52-i 2 yasdan yuxari
heyvanlara moxsus olmusdur. Gétiiriilmiis 230 niimunanin 106-s1 anaplazmoz
Vo babezioza goro pozitiv giymatlondirilmis, yoluxma assosiativ formada geyd
edilmisdir (46,1%). Belo ki, 106 pozitiv nimunanin 87-i 1 yasa qodor olan
Gopislora (37,8%), 19-u iso 1-2 yas arasi kegiloro aid olmusdur (8,3%). 2
yasdan yuxari kecilordo parazit askar edilmomisdir. Iyul aymnda miiayino
edilmis 350 seroloji niimunanin 200-i 1 yasa qoador, 85-i 1-2 yas arasi, 65-i 2
yagdan yuxari kegiloro moxsus olmusdur. 193 niimuna anaplazmoz vo
babezioza gbro musbat natica gostormisdir (55,1%). Miisbat natica gdstaran
193 niimunanin 125-i 1 yasa qoadar (35,7%), 55-1 1-2 yas aras1 (15,7%), 13-0 2
yasdan yuxari keciloro aid olmusdur (3,7%). Assosiativ yoluxmada 1 yasa
goadar olan copislords B.ovis, 1 yasdan yuxari kegilordo A.ovis ibtidai paraziti
dominant név olmusdur. Iyun-iyul aylari kegilorin anaplazmoz vo babeziozla
intensiv yoluxdugu dovr kimi qeyds alinmisdir. Ganalorls intensiv yoluxmus
heyvanlarda agciyalordo pnevmoniya slamatlorinin oldugu qeyd edilmis, 5-6
ayliq xoSto Gopislor arasinda tolofat hallari miisahido edilmisdir. Avqust
aymdan etibaron gonalorlo  yoluxmanin intensivliyi azalmis, homginin
heyvanlarda anaplazmoz slamatlari geyd edilmamisdir.

Dagliq Sirvan iqtisadi rayonunda todqiq edilon goyun va kegilordon
toplanilmis gonalorin nov tarkibi toyin edilmis, rayonlar iizro ektoparazitlorin
epizootologiyast miioyyon edilmisdir. iqtisadi rayon iizro (Qobustan, Samaxi,
Ismayilli, Agsu) todgiq edilon 1200 bas qoyunun 913-do (76,1 %), 900 bas
kecinin 562-do (62,4%) gonalorlo intensiv yoluxma mioayyon edilmisdir.
Yoluxma mart ayinin sonlarindan baglamis, yaz faslinds vo yay faslinin ilk
aylarinda intentensivlosmis, yayin sonlarinda zaiflomisdir. 913 bas qoyundan
15662 ford gona toplanilmigdir ki, bunlardan 305 ford Haemaphysalis cinsina
aid olmus, gononin imago fordlori ilo yoluxma payiz vo qis fasillorini ohato
etmisdir. Toplanilmis gonolordon 468 ford Ixodes ricinus ndvii olmus, yay
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foslindo daha intensiv miisahids edilmisdir. Ganalorin 8480 fordi Hyalomma,
6409 fordi isa Rhipicephalus cinslarine aid olmusdur.

562 bas kegidon toplamilmis 13844 ford gononin 268 fordi
Haemaphysalis cinsins aid olmus, gonanin imago fardlori ilo yoluxma payiz va
qis fosillorini,  surfo vo nimfalar1 mart-oktyabr aylarini ohato etmisdir.
Toplanilmig gonalordon 147 ford Boophilus calcaratus névii olmus, yoluxma
yay foslindo daha intensiv, yaz vo payizda tok-tok miisahido edilmisdir.
Kegilordon toplanilmis gonoalorin 6617 fordi Hyalomma, 5811 fordi iso
Rhipicephalus cinslorins aid olmusdur.

Qoyunlarda Haemaphysalis punctata vo Haem.sulcata, kecilords
Haem.sulcata gonolorinin imaqolar1 ilo yoluxma noyabr-fevral aylarinda,
nimfalar1 ilo yoluxma mart-oktyabr aylarinda qeyd edilmisdir. Mart ayindan
baslayaraq oktyabr ayinin sonlarina kimi isa xirdabuynuzlularda Rhipicephalus
bursa, Rh.turanicus, Hyalomma plumbeum, H.anatolicum névlari ilo yoluxma
qeyd olunmusdur. Qoyunlarda fakultativ Ixodes ricinus gonesi daha ¢ox orta
dagliq vo dagotoyi, kecilordo obligat B.calcaratus gonalori duzanlik
landsaftlarda intensiv qeyd edilmisdir.

Xirdabuynuzlularin iksodid ganalari ilo yoluxma daracasi rayonlar izra
forgli noticalor gostormisdir (Cadval 2). Qobustan rayonu Uzra qoyunlarin
Rhipicephalus genasi ilo yoluxma daracasi 77,9%, kecilorin 79,3% olmusdur.
Qobustan rayonunda xirdabuynuzlularin Rhipicephalus gonasi ilo yoluxma
dorocosi daha intensiv qeyd edilmisdir. Samaxi vo Ismayilli rayonlar: iizro
goyunlarin Hyalomma gonasi ilo yoluxma doracasi 79,3%, kegilorin 80,7%
olmusdur. Samaxi vo Ismayilli rayonlarinda xirdabuynuzlularin Hyalomma
gonasi ilo yoluxma doracasi daha yliksok natico gostormisdir. Agsu rayonu
Uzra xirdabuynuzlular Rhipicephalus vo Hyalomma goanalari ilo daha intensiv
yoluxmus, yoluxma doaracasi qoyunlarda Rhipicephalus 50,7%, Hyalomma
45,3%, kecilordo Rhipicephalus 50,6%, Hyalomma 46,2% toskil etmisdir.
Rayonlar tizra goyunlarda Boophilus, kegilordo Ixodes cinsina aid gonalorla
yoluxma hallar1 qeyd edilmomisdir.

Cadval 2
Daghgq Sirvan igtisadi rayonunda goyun va kegilarda
Ixodidae ganalarinin yayilma daracasi

Gonolorin timumi sayi| Ixodes ricinus |  Rhipicephalus Hyalomma Haemaphysalis| Boophilus
Ne| Rayon ) Qoyun| Kegi | Qoyun Kegi Qoyun Keci |Qoyun| Kegi [Qoyun| Kegi
goyun kegi

Ford/%|Ford/%| Ford/% | Ford/% | Ford/% | Ford/% |Fard/%|Ford/%|Fard/%|Ford/%
1. |Qobustan| 4346 3865 |[73/16| - |3384/77,9]3066/79,3|877/20,2 | 722/18,7|12/0,3|13/0,3| - |64/1,7
2. [Samax1 3698 3297 |151/41) - | 493/13,3 | 516/15,7 [2933/79,3/2662/80,7|121/3,3]101/3,1] - |18/0,5
3. |[Agsu 3857 3488 [99/26| - |1954/50,7|1765/50,6/1749/45,3|1613/46,2| 55/1,4|58/1,7| - |51/15
4 (lsmayilli | 3761 3194 |145/39 - 578/15,4 | 464/14,5|2921/77,7|2620/82,0117/3,1{ 96/30| - |14/04
Comi: 15662 13844 |468/3,00 - |6409/40,9|5811/41,9/8480/54,2/6617/47,8/305/1,9268/1,9] - |147/1,1
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Qoyun vo kecilordon toplanilmis gonalords ibtidai parazitlorin név
torkibini mioyyan etmok U¢ln gonalorin daxili orqanlarindan — bagirsaq,
yumurtaliq va tlpurcok vazidon hazirlanmis yaxmalar mikroskopiya edilmisdir.
Gonolorin  parazitlorlo  yoluxmasi monoinvaziya formasinda bas verir.
Xirdabuynuzlulardan toplanilmis Hyalomma, Rhipicephalus, Haemaphysalis
cins ganalarinds askar edilmis toradici parazitlorin nov torkibi eyni olmusdur.
Forgli noticolor Ixodes vo Boophilus gonslorinden hazirlanmis yaxmalarda
izlonilmisdir. Noticalor cadval 3-ds geyd edilmisdir.

. Cadval 3
Ixodidae gonalarinda patogen ibtidai gan parazitlori

Babesia Theileria Theileria | Anaplasma | Piroplasma

Gono novlari ] . . . .
OVIS recondita QOVIS OVIS QOVIS

Hyalomma plumbeum
(tiiplircok vozi)

Hyalomma anatolicum
(bagirsaq)

Rhipicephalus bursa
(yumurta) +

Rhipicephalus
turanicus + + +
(tiipilircok vozi)

Ixodes ricinus
(tiiptircok vozi)

Haemaphysalis sulcata
(tliptircok vozi)

Boophilus calcaratus
(yumurtaliq)

Xirdabuynuzlulardan toplanilmis gonalordo askar edilmis parazitlor 5
nov olmusdur. Belo ki, Hyalomma plumbeum ndv gonalorinin tlplrcok
vozilorindon hazirlanmis yaxmalarda Babesia ovis, Theileria recondita vo
Theileria ovis piroplazmidlorinin  sporozoitlari izlonilmisdir. Hyalomma
anatolicum nov ganolorinin bagirsaqlarindan hazirlanmis yaxmalarda Babesia
ovis vo Theileria ovis parazitlori gametogoniya marhalasinda (gametlor),
Anaplasma ovis sads b6éllinma marhalasinds izlonilmisdir. Rhipicephalus bursa
név gonalorinin yumurtalarindan hazirlanmis yaxmalarda Babesia ovis,
Theileria recondita, Piroplasma ovis parazitlorinin kinetlori, Anaplasma ovis
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sado bolinms morholasinds izlonilmisdir. Rhipicephalus turanicus noév
gonalarinin tlplrcok vozilorindon hazirlanmig yaxmalarda Babesia ovis,
Theileria recondita parazitlori sporogoniya (sporozoitlar), Anaplasma ovis sada
boltinma marhalosinds izlonilmisdir. [xodes ricinus nov ganalorinin tipiircok
vozisindon hazirlanmis yaxmalarda Theileria recondita vo Theileria ovis
piroplazmidlarinin sporozoitlori izlonilmigdir. Haemaphysalis sulcata nov
goanalorin tipdrcok vazilorindon hazirlanmis yaxmalarda Theileria recondita
piroplazmidinin sporozoitlori izlonilmisdir. Kegilordon toplanilmig Boophilus
calcaratus gonasinin yumurtaligindan hazirlanmis yaxmalarda Anaplasma ovis
sado bolinma morhalssinds qeyd edilmisdir.

Aparilmis todqgiqat islorinin naticalorino oasason, Anaplasma ovis va
Babesia ovis ibtidai parazitlorinin xirdabuynuzlularda yaz, yay fasillorinds
intensiv yayilaraq ciddi iqtisadi itkilora sabob olmasi miioyyan edildi. Onu da
geyd etmok lazimdir ki, kegilords ibtidai birhlceyrali organizmlarin nov torkibi
Vo Xastaliya sobab olmasi ilk dofs torafimizdon askar edilmisdir.
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ZOOLOGIiYA DORSLORINDO SORGU VO TODQIQAT 9SASLI
TOLIM METODLARINDAN iSTiFADO iMKANLARI
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Acar sozlar: yeni texnologiyalardan istifada etmo, idrak faaliyyati, bilik va
bacariglarin formalagdiriimasi, praktiki darslorin mahiyyati, zoologiya darslarinda
metodlarin se¢ilmasi

Texnologiyan1 anlamagq va istifado etmak kontekstinds elmi savadli olmaq hor
kas Uclin zarurato gevrilib. Hoar seyi 6yranmok (glin insan 6z tacriibslorini bolismali
voa fordi olarag 6zUnu tokmillagdirmalidir. Formal tshsilin oan mihim marhalasi olan
moktab saviyyasinds qazanilan bilik va bacariglar digar tahsil pillslarinin asasmi togkil
edir vo bu pillada verilon biliklorin tokmillagdirilmasi ilkin kurslarda kegirilon
zoologiya darslarinds hoyata kegirilir.

Tohsilin qarsisinda dayanan on muahim vasitalordon biri béylyan naslin
soxsiyyat kimi formalagsmasina nail olmaqdir. Bu baximdan miixtalif elm saholorinda
talobalora yeni metodlarla verilacok bilik vo bacariglarin formalasdirilmas:  xiisusi
diggot kasb edir.

Konstruktivist yanagsma arasdirmagq, sual vermok, dyronmok, anlamag, istifads
etmok Vo yeni texnologiyalar inkisaf etdirmok, 6zUnu idara etmok, garar vermak va
bunun Gcin mosuliyyst dasimaq, problem holl etmok bacarigi inkisaf etmis
soxsiyyatlor yetisdirmok moqgsadi dasiyir. Yoni bu giin diinyada oldugu kimi
comiyyatimizdo do bas veron hadisalor elmi foaliyystdon tosirlonir. Bu elmi
foaliyyatlorin ictimai hayatimizda oksini tohlil etmak lazimdir. Bu sobobdon tongid
edan va sorgulayan fordlorin yetisdirilmoasi milli tohsilin magsadlorindon biridir.

Elm kurikulumunun yuxarida qeyd olunan moqgsadlori osasinda tohsil
muassisalorinds todgigat vo sorgu-sual osasli tolimin hoyata kegirilmosi vacib hesab
edilir. Todgigat vo sorgu osasli 6yronma "mioallim torofindan verilon molumat”
anlayisindan ¢ixarilir vo toloboanin birbasa istirak etdiyi faaliyyatlor vasitosilo todgigat
aparilir.

Bu, tolobolora tobisti dork etmoays, tobist alominds mustaqil tedgiqatgilar
olmaq ii¢iin lazim olan bacariglart aldo etmoys Vo inkisaf etdirmoys imkan verir.
Mistaqil diisiinon, miisahido aparan, yaradici, problem hall edon, todgiqatgr vo
naticalori sorh edo bilon tolobolorin yetisdirilmasinds on vacib elementlordan biri
zoologiya darslorinds tacriibs aparma gabiliyyati durur.
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BO3MOXHOCTHU NCITOJIB3OBAHUSA OITPOCHBIX 1
HNCCIEAOBATEJIBCKUX METOJOB OBYUYEHMUSA
HA YPOKAX 300JI0I'nMH

Knrwowuesvie cnoga: ucnonvzogauue HOGLIX MEXHONIO2UL, NO3HAGAMENbHASA
OesamenvHoCmb, (opMuposanue 3HAHUL U YMEeHUll, CYWHOCMb NPAKMUYECKUX
3aHAMUL, 8bIOOP MEMOO08 HA YPOKAX 300102UU

Hayynas rTpaMOTHOCTH B KOHTEKCTE MOHMMAaHUS W  HCIOJIb30BAHUS
TEXHOJIOTHH CTajla He0OXOIUMOCTbhIO /Ui BceX. UTOOB! BCE y3HATh, YENOBEK JOJKEH
MOJENIUTbCS CBOMM OIIBITOM M CaMOCOBEPIIEHCTBOBATHCS KaK JIMYHOCTb. 3HAHUS U
HaBBIKH, MPUOOPETEHHbIE Ha IIKOJIBHOM YPOBHE, SIBIISIOLIMECS BaKHEUIIMM 3TaroM
¢dopmanbHOTO 00pa30BaHMs, COCTABISIIOT OCHOBY JOPYTMX CTyIeEHEed oOpa3oBaHus, a
COBEpUICHCTBOBAHNE 3HAHUH, IPEAOCTABIIEMbIX Ha 3TOM yPOBHE, OCYIIECTBISIETCA Ha
YPOKax 300JI0THH, TPOBOJUMBIX Ha HAYaIbHBIX KypCax.

UpesBblyaiiHo 3¢ (EKTUBHBIA B pa3BUTHM HAayKd, TOT (PaKkT, YTO HayKa B
Ooyplell CTENCHH OCHOBaHA Ha MPHIOKEHUSX, YeM JIpyrue oO0NlacTH HAyKH, U
JIEMOHCTPHUPYET MPEEeMCTBEHHOCTb, IOKa3biBaeT (hopMHpYyIolee 3HAUCHUE 3HAHUN U
HaBBIKOB, KOTOPbIE OYAyT MepeaaHbl CTYACHTaM.

KoHCcTpykTUBHCTCKMIT TMOAXOA; HAmpaBlIeH Ha BOCHHMTaHHME JHMYHOCTEH, Y
KOTOPBIX pa3BHUTa CIOCOOHOCTH UCCIEIOBATh, 33/IaBaTh BOIIPOCHI, YUUTHCS, IOHUMATh,
WCTIONB30BaTh W pa3padaTeiBaTh HOBBIC TEXHOJOTHH, YHPABIATH COOOM, NPUHUMAThH
pelIeHns U HECTH 3a 3TO OTBETCTBEHHOCTH, pemaTh npolieMsl. To ecTh Ha TO, YTO
MPOUCXOANT B HAIIeM OOIIECTBE CErofHs, Kak M BO BCEM MHpE, BIMIET HaydHas
JesTeNbHOCTh.  Heo0XxoauMo — mpoaHadu3upoBaTh OTpaXKeHHE JOTOW  Hay4yHOH
JESTEIBHOCTH B Halllel OOLIEeCTBEHHOM XHU3HU. TakuM 00pa3oM, BOCIMTAHHE JIIOACH,
KOTOPBIE KPUTHUKYIOT M CTaBAT II0Jl COMHEHME, SBIAECTCA OJHOW U3 Lenei
HAIIMOHAJILHOTO 00pa30BaHHMSI.

B cootBeTcTBHM C BBIICYNOMSHYTHIMU LETSIMU HAyYHOH y4eOHON IporpaMMbl
BO)XHBIM CUHTAETCs NpOBeneHHe OOy4YeHHs Ha OCHOBE HCCJIEIOBaHUII U OMPOCOB B
yueOHBIX 3aBeneHusIX. MccienoBane u 0OyueHHe HA OCHOBE 3alPOCOB BBIBOISTCS U3
MOHATHS "WHOpPMAIUs, MpenocTaBisieMas yaureneM', U HUCCIEAOBaHAE TPOBOTUTCS
MOCPEACTBOM AEATEIbHOCTH, B KOTOPOHM Yydariuiics NPUHUMAET HENOCPEICTBEHHOE
ydacTHe.

OTO TO3BOJNSIET CTyAEHTAaM MOHMMATh NPUPOJIY, NpHOOpeTaTh W pa3BUBATh
HaBbIKM, HEOOXOAUMBIE Ul TOrO, YTOOBI CTaTh HE3aBHUCHUMBIMU HCCIIEIOBATEIISIMU B
mupe mpupoasl. OIHUM U3 BaXHEUIIMX D3JEMEHTOB B BOCIMTAHUU CTYAEHTOB,
CHOCOOHBIX CaMOCTOSITENIFHO MBICIUTh, HaOM0AaTh, TBOPHUTH, peIIaTh MPOOJIEMEI,
HCCIIEN0BaTh u UHTEPIPETUPOBATh PE3yJIbTATHI, SIBIISIETCS YMEHHE
9KCIIEPUMEHTHPOBATH HA YPOKAX 300JIOTHH.
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POSSIBILITIES OF USING SURVEY AND RESEARCH-BASED TRAINING
METHODS IN ZOOLOGIA CLASSES

Keywords: the use of new technologies, cognitive activity, the formation of
knowledge and skills, the essence of practical classes, the choice of methods in
zoology lessons

Scientific literacy in the context of understanding and using technology has
become a necessity for everyone. To learn everything, a person must share his
experience and improve himself as a person. The knowledge and skills acquired at the
school level, which are the most important stage of formal education, form the basis of
other levels of education, and the improvement of the knowledge provided at this level
is carried out in zoology lessons taught in the elementary courses.

Extremely influential in the development of Science, the fact that science is
based on greater application than other branches of Science and shows continuity
reveals the shaping importance of knowledge and skills to be given to students.

Constructivist approach; it aims to explore, ask questions, learn, understand,
use and develop new technologies, self-control, make decisions and take responsibility
for it, train personalities with developed problem-solving skills. That is, the events
taking place in our society, as in the world today, are influenced by scientific activity.
It is necessary to analyze the reflection of these scientific activities in our social life.
For this reason, the training of individuals who criticize and question is one of the
objectives of National Education.

On the basis of the above-mentioned objectives of the science curriculum, it is
considered important to carry out research and questioning-based training in
educational institutions. Research and survey-based learning is extracted from the
concept of "information provided by the teacher" and research is carried out through
activities in which the student is directly involved.

This allows students to comprehend nature, acquire and develop the skills
necessary to become independent researchers in the natural world. One of the most
important elements in training students who are independent thinkers, observers,
creators, problem-solvers, researchers and able to interpret results is the ability to
experiment in zoology classes.

Giris
Bu gin mdiollim Gcln asas masalo biliyi o6tirmokdon ¢ox, necs
otirmoayi dyratmokdir ki, bu da har bir talobanin mixtslif informasiyalar1 aldo
etmok, real hoyatda totbiq etmok bacarigini nazords tutur. Muasir biologiya
dorsi mixtalif metodik texnika vo Usullardan istifade etmoklo qurulur, lakin
todris prosesinin somaraliliyini vo keyfiyyatini artirmaq probleminin hallinda
qarsiya qoyulan moqQsad toalobalorin idrak foaliyyatinin aktivlesdirilmasidir.
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Onun mahiyysti ondan ibarstdir ki, dyronmo, tokco todris materialinin
qavranilmasima deyil, ham do talobonin idrak foaliyyatinin formalasmasina
yonalmisdir. Belalikls, tolobalorin idrak foaaliyystinin soviyyasini maksimum
doracads artiran vo onlar1 yeni molumatlari axtarmaga vo monimsomaya tosviq
edon aktiv tolim metodlariin se¢ilmosidir. Misllimin vozifasi onu togkil
etmok, mozmunu muioayyanlosdirmak, todris materialinin tagdim edilmasinin
formalari, yollar1 vo vasitolori izarinds diisiinmok, talobani an rasional Usul
tapmaga yonaltmok vo lazimi kdmok gostormakdir.

Coxillik pedaqoji tocriibo gosterdiyi kimi, biologiya darslorinds foal
todris metodlarindan istifado musbat naticalar verir. Bu magsadlo zoologiya
dorslorinds bu vo ya digoer metodun secilmosi mixtolif sortlordon: darsin
mogsadlorindon, tolobalorin auiditoriyadaki hazirliq soviyyassindon, onlarin
motivasiyasindan vo soxsi tocriibasindon asilidir. Auditoriyadaki biitiin
tolobalor dors zamani maraq vo azmlos galisirlar ki, bu da dorsin effektivliyini
xeyli artirir. ©sason praktiki is vo Umumi dorslor apararkon tolobalorin
qruplarda isi togkil olunan zaman 6zunu biruzs verir. Birgo
Oyronmo tohsil vo idrak proseslarinin aktivlogdirilmasino sabab olan islarin
toskili, vazifalorin dlizgin bolisdiiriilmasi, Unsiyyat Vo garsiliqlt anlagsma kimi
foaliyyatlori ohato edir [6, 8].

Qrup rahbarlari va onlarin torkibi muxtalif hazirliq saviyyslarinds olan
tolobalorin gruplasdirilmasi, onlarin miioyyan bir movzu otrafinda bilik vo
bacariqglari, tolobalorin uygunlugu prinsipi asasinda segilir ki, bu da onlara bir-
birini tamamlamaga va zonginlogdirmays imkan verir. Qrupda islomak bditiin
grupu aktiv foaliyyoto colb etmoys imkan verir vo tohsil faaliyyatinin
emosional calbediciliyi artirir. Qrup isindoan istifads edarkon yaxsi islayan bir
isul qrup yoldaslarini iso togviq etmokdir.

Zoologiya dorslorindo IKT-don istifado tolobolorin motivasiyas: asag
oldugda dyronmo soviyyesini xeyli artirir. IKT-nin Gstiinliklorinden biri do
foaliyyatin  yeniliyi vo komputerlo islomok bacarigi hesabina tolimin
keyfiyyatinin yuksaldilmasidir. Togdimatdan istifado eyni vaxtda bir negs
komponentlori — matn, rosm, animasiya, video carx va digar elementlori
birlogdirmaya imkan verir. Tadris materialinin multimedia toqdimati soklinda
togdim edilmoasi Oyronmo vaxtini vo tolobolor (c¢un vaxta gonast etmo
bacarigini formalasdirir [2, 7].

Tolobalords ixtisaslar Uzro qazanilan nozori biliklori totbig etmok
bacariginin  vo  keyfiyyotlorin  formalagdirilmasi, peso funksiyalarinin
reallagdirilmasi {igiin lazim olan bacariq vo Vvoardislorin aldo edilmasi mohz
tocriibo vasitasilo hoyata kegcirilir. Mogsad hadisalor arasindaki qarsiliglt
olagolori, pedaqoji ideyalarin, forziyyonin faydaliligini Oyronmok, askara
¢ixarmaq va asaslandirmaqdan ibaratdir. Pedaqoji ideya va forziyys tacriibado
ozinl dogrultduqca, todricon mivafiq nazari Umumilosdirmalor va naticalor
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meydana ¢ixir. Kegirilmoa yerino goro pedaqoji eksperiment tobii vo laborator
eksperiment kimi forglondirilir. Tobii eksperimentin obyekti todris planlari,
programlari, darslik vo dors vosaitlori, pedaqoji prosesin prinsiplori, metodlar
ola bilor. Tobii eksperimentdo miisahido ilo eksperimentin xususiyyatlori bir
nov birlosir. Laborator eksperiment pedaqoji todqiqatin daha ciddi elmi
formasidir. Laborator eksperiment zamani xiisusi pedaqoji sorait yaradilir.

Material va metod

Zoologiyan1  biologiyanin digar sahalorindon forglondiron  asas
xarakterik olamat tocriibays, yeni molumatlar oldo etmoys ©Gnom veran
tolobanin sual verma, arasdirma etmo bacarigini tokmillosdirmaya, ortaya ¢ixan
naticoni izah etmo qabiliyyatini formalagdirmaqdir. Elm va texnologiyanin
sratlo inkisaf etdiyi bir dévrdo zoologiya elminin forgli texnika vo Usullarla
oyranilmasi hayata kegirilir. Bu usullar igarisinds an effektli olanlardan birids
laborator mosgoladir. Laboratoriya soraiti toalobalora zoologiya elmi ilo bagh
baza biliklarini stibut etmak magsadils tacriibalar hoyata kegirmaklo dyronmoak
prioritetini dasiyir. Eyni zamanda, bu tisul talabalora fikir yuritmoayi, tongidi
tofokkdr, elmi perspektiv vo problem holl etmo vo digar bacariglarinin
tokmillogdirilmasina mushat tasir gostorir. Laboratoriya masgalasi nazari kursla
paralel aparilir vo burada talobalor canli, yaxud fikso olunmus materiallar
osasinda miixtalif sistematik qruplarin niimayandslorinin qurulusu haqqinda
molumatlar slds edirlor. Bu baximdan laborator maggalalor talobslorin onurgali
Vo onurgasiz heyvanlarla bagli molumatlarin daha samarali 6yronmasing
kdmok etmokds mihim funksiyaya malikdir. Laboratoriya moasgalosinda
dyranilon har bir heyvanin tasnifatda yeri mioayyan edilir, xarakter alamatlori
gostorilir vo noviin sokli ¢okilir. Laboratoriya masgalalorinin mivaffagiyyatlo
kesmosi U¢un material osasinda (mikroskopun komoayi ilo) toloba muxtalif
sistematik qruplardan olan heyvanlarin morfoloji ve anatomik qurulusunu
Oyronir,canli vo ya fikso olunmus obyektlorin soklini ¢okir. Laboratoriya
soraitinda  tolobalor mixtalif tocriibalor yerina yetirmoklo 6yranmaya sévq
edon faaliyyatlorlo masgul olurlar. Laboratoriya zoologiya elmds mirakkab vo
mucarrad anlayislarin tadrisinds somarali olmagqla yanasi, tolobalors miisahidos
etmo bacariqlar, distinmos, fikir irali sirmo vo sorh bildirma kimi
gabiliyyatlorinin  formalasmasinda mithim rol oynayir. Bundan olavs,
tolobalorin zoologiya fonni ilo bagl laborator masgalalorinds istiraki, bu fonls
bagli molumatlar1 oldo etma istoyi elmi arasdirmalarla tosdiq olunmusdur. Bu
Vo ya buna banzar ssbablor laborator masgalonin zoologiya fonninin ayrilmaz
bir hissasina ¢evrilmasina gatirib ¢ixarir [4, 10].

Zoologiyanin tadrisindo istifado olunan laboratoriya mosgalalori
tolobalara bir cox usttnliklor verdiyi va tacriibasiz tadris olunan mévzularin bir
coxunun tam olmayan molumatlarin dolay1 yollada olsa qavranmasinda
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catinliklor yaratdigi molumdur. Lobarotoriya muhitinds zoologiyani éyranma
istirak¢ilara sual vermo, problemi mioayyan etmoyo, otrafdakilarla birgo
calismagla natico aldo etmayi Oyradir. Buradanda bu fannin moanimsanilmasi
uclin lobarotoriya muhitin darslorin kegirilmasi vacib va gagilmazdir [3, 9].

Natica va muzakira

Laboratoriya informasiyanin islondiyi va kognitiv, psixomotor vo emal
gabiliyyatlorinin artdigr miihitdir. Talobo laboratoriya tatbiglorinds foal istirak
etmolidir. Bu yolla 0, mafthumlar1 dork edir vo onlar1 hoyat vo otrafi ilo
olagalondirir. Tacriibasiz he¢ bir elm sahasi tadris oluna bilmaz, yani mucarrad
informasiya konkreto cevrilmodon basa disiilo bilmoz. Bir sozlo,
laboratoriyada nozari biliklor praktikaya cevrilir, tocribs qazanilir, elm dork
edilir, ol bacariglar1 inkisaf etdirilir, tolobalor birgs islomoyi, paylasmagi
Oyranirlor. Bu aspektlora nazor saldigda elm laboratoriyalarinin ohomiyyati
aydin gortiniir. Laboratoriya masgalasi birbasa tacriibays necas yol agir?

1-ci marhals - hazirliq:

- movzu ilo bagli odobiyyatin, tolimat vo metodik materiallarin,
hamkarlarin tacriibasinin éyranilmasi;

- texniki vasitalorin, avadanliq materiallarinin hazirlanmasi va sinagdan
kegirilmasi;

- tolobonin  mdistogil  foaliyyotinin  toskili  iizro  tolimatlarin
doagiglasdirilmasi.

2-Ci marhals - tacriiba masgalalorin kegirilmosi:

bir ne¢o marhaladan ibaratdir va har biri 6z vazifalorini yerins yetirir:

a) todris vozifasi Uzro tolimatlandirma (tocriibanin toskili yollarinin
somaraliliyinin artirilmast; tohlikasizlik tadbirlori);

b) talabalarin miistaqil faaliyyatine nazarat;

¢) yekun tohlili, darsin moagsadinin vo oldo edilmis naticalarin
miiqayisasi;

¢) oldo edilmis naticolorin tacriboys kegirilmasi imkanlarinin
miuizakirasi, naticalorin giymatlondirilmasi;

d) avvalki naticalorin mizakirasi osasinda yeni tolim tapsiriglarinin
formalasdirilmasi

3-cu marhalos - tacriiba maggalalarin naticalorinin mizakirasi:

- tocrlbos zamanmi oldo edilon naticalorin  migayisasi. Onlarin
uygunsuzlugunun sobablarinin misyyanlasdirilmasi (movcud olduqda);

- tolobalorin aldiglar1 biliklorin, bacariglarin, vardislorin daha da
tokmillogdirilmasi tglin naticalar.

Laboratoriya islorinin faydalarini asagidaki kimi sadalaya bilarik:

- 1. Laboratoriya islori yalniz ke¢mis dors prosesinds deyil, programa
uygun yeni kegirilacok darsa do aid edilir.
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- Laboratoriya vo praktik islorin aparilmasi ilo canlilarin hoayat
foaliyyati Oyronilir, onlarin hoyatinda bas veran bioloji proseslor miisahido
olunur.

- Canlilarin asas hoyat proseslori; ¢oxaldilmasi, inkisafi, tonaffusu ilo
bagli bilik, bacariqlar alds edilir.

2. Talabalara obyektlori, hadisalari vo obyektlori birbasa tadqiq etmoklos
molumat alds etmays imkan verir.

3. Talabalar tadgigat va tohlil bacariglari va vardislari alds edirlar.

4. Laboratoriya talobalori yaradici va tonqidi diisiinmaya hovaslondirir.

5. Talabalors alim kimi davranmaga va alimlorin istifado etdiyi elmi
proses bacariglarini aldo etmoys imkan verir.

6. Tocriibo yolu ilo Oyronilon malumatlarin real hoyatda totbigi
imkanlar1 daha boyiikdiir.

7. Misahido homiso aparila bilmass dos, tocriibonin sortlorini
doyisdirorak tokrar etmok olar.

8. Hor bir toloba 6z bilik vo bacariglarina uygun olaraq talim
vaziyyatlarini diizalds bilor.

Laboratoriya, tolobalorin elmlo birbasa tocriibs oldo edo bildiyi,
problemlorla qarsilasdigi, forziyyslor irali stirmok, problemin halli yollarini
smamaq va muzakira etmoak, elmin todgigata asaslanan mahiyyatini dork etmoak
imkanlarinin oldugu yerdir [1, 5].

Tadgiqatg1 torafindon hipoteza (forziyys) vo ya Oyranilon problemin
hallinin nozori asaslar1 vo konkret metodiki yollar1 islonib hazirlanir. Oyranilon
problemin tadqiqinin sonraki marhalasi alinan naticalarin va islonib hazirlanan
metodikanin kiitlovi auditoriya tacriibasinds tatbigini yoxlamaqgdan ibaratdir.
Bu vazifs yoxlayici eksperimentin komayi ilo hayata kegirilir. Onun mahiyyati
smaqdan kegirilmis metodikant basqa muiassisalordo vo muallimlorin isindo
totbiq etmokdon vo alinan naticanin dizgunliyini bir daha dagiqlosdirmokdan
ibarotdir. Pedaqoji todgigatlarda paralel vo carpaz eksperimentlordon do
istifado olunur. Qarsiya qoyulmus mogsoddon asili olmayaraq pedaqoji
eksperiment U¢ moarholodo (eksperimentin planlagdirilmasi, aparilmast vo
yekunlasdirilmasi) hoayata Kegirilir. Eksperimentin somorali natico vermasi
liclin onu basga metodlarla (miisahido, musahibo, anket sorgusu vo S.)
alagolondirmak miihiim sortdir. Pedaqoji tadgigatlarda eksperiment metodu ilo
yanasi tocrlibi-eksperimental is, sinaq metodlar1 da totbig olunur. Bu zaman
miayyan plan lzra tacriibs islari aparilir, onlarin samaraliliyi 6yronilir.
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KiCiK QAFQAZIN SIMAL-SORQ 9RAZILORINDD
ECHINOCOCCUS-un KECILBR ARASINDA YAYILMASI

https://doi.org/10.30546/2520-2049.72.4.2024.220

Acar sozlar: Echinococcus granulosus, keci, landsaft-ekoloji, fermer
tosarriifatlari, invazion

Mogalo Kicik Qafgqazin simal-sorq otoklorindo kegilorin inkigafina va
mohsuldarhigina ciddi iqtisadi ziyan vuran Echinococcus granulosus néviniin mixtslif
xarakterli landsaft-ekoloji zonalar, ilin fasillori vo yas qruplari {izro yayilmasina hasr
edilmigdir.

E.granulosus novinun kegilor arasinda yayilmasinin ekstensivliyi, intensivliyi
verilmis vo onun xarakteri ekoloji cohatdon tohlil edilmisdir. E.granulosus néviinin
stirfo morhalasinin kecilor arasinda landsaft-ekoloji zonalar va ilin fasillori Uzre an
yuksak yoluxma ekstensivliyi diizenlik zonada payizda (20,0%), nisbaton zaif yoluxma
iso yayda (13,3%) toskil etmisdir. Dagotoyi zonada aparilan todqgigatlar zamamn
invaziyanin yiiksok ekstensivliyi yazda 20,9% qeyd edilmisdir. Dagliq zonada iso
invaziyanin yiiksok ekstensivliyi payizda (18,9%), nisbaton zoif yoluxma iss qis
faslindo (12,9%) toskil etmisdir. E.granulosus néviniln epizootoloji vo epidemioloji
ohomiyyatini nozoro alarag onun kegilor arasinda yayilmasina qarst profilaktik
mibarizs todbirlori verilmisdir.

H.A.I'acannu

PACITPOCTPAHEHHUE DXNHOKOKKO3A CPE/I1 KO3
HA CEBEPO-BOCTOYHBIX TEPPUTOPUAX MAJIOI'O KABKA3A

Knrouesvle cnoea: Echinococcus  granulosus, Kko3vl, Jj1anowagmuo-
9Kon02UYeCcKull, hepmepcKue Xo3aUcmed, UHBA3Us

Cratbs IOCBSIIIEHA PacpocTpaHeHuo B CeBepO-BOCTOUHBIX MPEATOpbix Masoro
Kagka3a Buna Echinococcus granulosus, HaHoCsIIIero cepbe3Hblii SJKOHOMUYECKUI yIepo
Pa3BUTHIO ¥ MPOIYKTUBHOCTU KO3, 110 JIAHAIIA(THO-3KOJIOTMYECKUM 30HAM Pa3InyHOTO
XapakTepa, BpeMeHaM rojia ¥ BO3pacTHBIM Irpymmam. [IpeacTasieHa pacnpocTpaHeHHOCTb,
MHTEHCHBHOCTh ~ pacnpoctpaHeHuss Buzma Echinococcus granulosus cpemm ko3,
9KOJIOTHYECKH TIPOAHAIM3UPOBAH ero xapakrtep. HauOosblmas pacrmpocTpaHeHHOCTh
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JIMYMHOYHOM ctazuu E. granulosus cpenu ko3 B paspese aHImad THO-9KOJIOTHIECKHX 30H
1 Ce30HOB roja Oputa B ocennmii nepuox (20,0 %) B paBHUHHOM 30HE, a OTHOCHTEIHFHO
crabas 3apaxeHHOCTb — B JieTHUH niepuof (13,3 %). Ilpu uccnenoBanusix, NpoBeeHHBIX B
MIPEArOPHOM 30HE, BBICOKAs CTENEHb MHBa3HM OoTMedeHa BecHoH - 20,9%. B ropHoii 30He
BBICOKAsl CTETICHb MHBA3MH MPHUXOAWIach Ha oceHsb (18,9%), a oTHocuTenbHO ciiabas - Ha
3umy (12,9%).YuuTbiBasi S1HM300TOJIOTHYECKOE M SIUIEMUOJIOTHYECKOE 3HAYECHHE BHIA
Echinococcus  granulosus, maner Mepsl mpoduimakTHyeckod  OOppOBI € €ro
pacnpocTpaHeHUEeM CPEAU KO3.

N.A.Hasanli

DISTRIBUTION OF ECHINOCOCCOSIS AMONG GOATS IN THE
NORTH-EASTERN TERRITORIES OF THE LESSER CAUCASUS

Keywords: Echinococcus granulosus, goats, landscape-ecological, farms,
invasion

The article is devoted to the distribution in the Northeastern foothills of the
Lesser Caucasus of the Echinococcus granulosus species, which causes serious
economic damage to the development and productivity of goats, in landscape and
ecological zones of various nature, seasons and age groups. The prevalence and
intensity of the spread of the Echinococcus granulosus species among goats is
presented, its nature is ecologically analyzed. The highest prevalence of E. granulosus
larval stage infection among goats in terms of landscape-ecological zones and seasons
of the year was in autumn (20.0%) in the plain zone, and relatively weak infection was
in summer (13.3%). During the research conducted in the foothill zone, the high extent
of invasion was recorded in spring, 20.9%. In the mountainous zone, the high extent of
invasion was in autumn (18.9%), and relatively weak infection was in winter
(12.9%).Taking into account the epizootological and epidemiological significance of
the Echinococcus granulosus species, preventive measures are given to combat its
spread among goats.

Giris

Ohalini davamli olaraq bol vo ekoloji - tomiz kond tosorriifati
mohsullari ilo tomin etmok daima dovlatin digget markazinds olmus vo 6lka
iqtisadiyyatini inkisaf etdirmok Uciin bu istigamotda bir sira Dovlot programlari
gabul edilorok mivafig Soroncamlar verilmisdir. Qarsiya qoyulan bu masalalori
yerna yetirmok tiglin heyvandarliq tasarriifatlarinda gévsayan ev heyvanlarina, o
cimladan do kegilorin inkisafina vo mohsuldarligina ciddi iqtisadi ziyan vuran
exinokokkoz torodicisinin landsaft-ekoloji zonalar Uzro yayilmasini, onun
yayllma ocaqglarini, ilin fasillori vo yas qruplart {izro axirinci sahibloro
yoluxmasinin Oyranilmasi Vo ona qarst miibarizo todbirlorinin hazirlanmasi

128



KICIK QAFQAZIN SIMAL-SORQ ORAZILORINDO ...

miiasir dovr ii¢iin aktualdir.

Xirdabuynuzlu ev heyvanlar1 arasinda Taeniidae fosilosine daxil olan
E.granulosus stirfa moarhalasinds gévsoyan ev heyvanlari, o ciimladon do kegilor
arasinda genis yayilaraq onlarin mohsuldarligina biitiin gostoricilor UGzra ciddi
igtisadi ziyan vururlar. Bu névin insanlar Gglin do epidemioloji shamiyyati
vardir.

Azorbaycanin rayonlarinda E.granulosus noviiniin - gévsayan ev
heyvanlari, o cimladan xirdabuynuzlu heyvanlar arasinda yayilmasina dair bazi
molumatlar vardir [1, 2, 3,4, 5,7, 8, 9].

Lakin, bu todgigatlar 30-60 il bundan avval aparildigindan tarixilik
baximindan indiki dovriin parazitoloji vaziyyatini oks etdirmir.

Heyvandarligin genis inkisaf etdirildiyi Kicik Qafqazin simal-gorq
otoklorinds govsoyon ev heyvanlarinin, xiisuson, Kegilorin inkisafina vo
mohsuldarligina ciddi maneoalor térodon E.granulosus névuniun muxtalif
xarakterli landsaft-ekoloji zonalar izra yayilmasi, kegilorin yas qruplari va ilin
fasillari Uzra exinokokkoz toradicisi ilo yoluxmalari, onun digor ev heyvanlari
uclin epizootoloji, insanlar Gglin iso epidemioloji shamiyyati bu vaxta godor
oyranilmomisdir.

Son illar 6lka orazisindo fermerlor torafindon kegigilik tosarriifatinin
yaradilmasina va Kegicilik mohsullarinin alinmasina maraq xeyli artmisdir. Ona
gora do bu orazilords kegilors ciddi igtisadi zarar vuran E.granulosus névinin
yayilmasi bizim torafdon magsadouygun hesab edilmisdir.

Material vo metodika

Gonce-Qazax iqtisadi zonasinin diizonlik orazilorindo E.granulosus
noviiniin yayilmasini dyronmak moaqsadi ilo 2017-2023-cl illor arzinds mixtalif
xarakterli fermer tosorriifatlarindan Agstafa rayonu orazisindo 126 bas, Qazax
rayonu orazisinds 112 bas vo Somkir rayonu orazisinds isa 105 bas olmagq]la,
comi 343 bas kecinin daxili orqanlar1 (baslica olaraq qaraciyarlori, agciyarlori,
Uroyi) K.i.Skryabinin Tam Olmayan Helmintoloji yarma iisulu ilo todgiq
edilmisdir [10].

Toplanmis helmintoloji materiallardan sestodlar 70%-li spirt mohlulunda
fikso edilmisdir. Askar edilmis helmintlorin nov torkibini toayin edorkon
soffaflagdirici maddo kimi gliserin vo siid tursusunun qarisigindan istifads
edilmisdir.

Askar edilmis baglica helmintoz toradicilorinin yayilma doracasini
miayyan etmok moqgsadilo invaziyanin intensivlik vo ekstensivliyi doqiq
hesablanmis vo alinmis noticalor statistik tohlil edilmisdir.

Helmintlorin noév torkibi muvafiq toyinat kitablar1 osasinda miioyyan
edilmisdir.
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Helmint novlorini toyin edorkon hazirlanmis miivaqgosti vo daimi
preparatlar helmintoloji todgiqgatlarda istifads edilon Umumi metodlar asasinda
hoyata kegirilmisdir.

Novlorin toyini zaman1 MBI-6 vo 20x40 6lciido bdyiidiilmiis Olympus
mikroskoplarindan istifado edilmisdir.

Naticalar va onlarin miizakirasi

Tadgigat naticesindo E.granulosus novinin sirfa moarholasinin kecilor
arasinda yayilmasi miioyyan edilmisdir (Cadval 1).

Cadval 1
E.granulosus névindn rayonlar tzra kecilor arasinda
stirfa marhalasinin yayilmasi

Rayonlar Tadqiq Yoluxmusdur | Yoluxmanin Yoluxmanin
edilmisdir ekstensivliyi intensivliyi
(%-1d) (qovuglarin
say1)

Agstafa 68 12 17,6 2-11

Qazax 55 9 16,4 1-9

Tovuz 44 6 13,6 2-5

Samkir 91 21 23,1 4-27

Daskason 39 7 17,9 1-8

Goadabay 46 77 15,2 2-14

Cami: 343 62 18,1 1-27

Cadvaldan goriinduyu kimi, Semkir rayonunda E.granulosus noévinin
stirfo morhalasi ilo yliksok yoluxma ekstensivliyi kegilor arasinda (23,1% vo 4-
27 qovuq) vo digor rayonlarda (15,2-17,9% vo 2-14 qovuq), nisbaton zoif
yoluxma ekstensivliyi iss Tovuz rayonu arazisinds (13,6% v 2-5 govuq) geyda
alimmisgdir.

Umumilikds todgiqgat rayonlarinda kegilorin exinokokkoz téradicisi ilo
yoluxma ekstensivliyi 18,1%, intensivliyi isa 1-27 qovuq toskil etmisdir.

E.granulosus névi ilo yoluxmaya ilin fasillorinin vo yasin miithiim tosiri
vardir [6].

Ona gora do, tarafimizdon E.granulosus noviiniin Kigik Qafqazin simal-
sorq orazilorindo kecilorin ilin fosillori vo landsaft-ekoloji zonalar Uzro
yayilmasi da miiayyon edilmisdir (Cadval 2).
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Cadval 2
E.granulosus néviinun surfa marhalasinin kegilor arasinda landsafi-
ekoloji zonalar va ilin fasillori Uzra yayimasi

Ekoloji zona | DuUzanlik zona Dagatayi zona Dagliq zona
Ilin fasillari
Yaz 22-4(18,2) 43-9 (20,9) 33-6 (18,2)
Yay 15-2(13,3) 19-3 (15,8) 13-2 (15,4)
Payiz 30-6 (20,0) 56-12 (21,4) 37-7 (18,9)
Qs 17-3(17,6) 27-4 (14,8) 31-4 (12,9)
Cami: 84-15 (17,1) 145-28 (19,3) 114-19 (16,6)

3-12 1-17 2-14

Coadvaldon gorundiyd kimi, E.granulosus névinun sirfo marhalasinin
kecilor arasinda ekstensivliyi diizonlik zonada yazda (18,2%), payizda (20,0%)
va qisda (17,6%), nisbaton zoif yoluxma iso yayda (13,3%) toskil etmisdir.
Dagotoyi zonada aparilan todqiqatlar zamani invaziyanin yiiksok ekstensivliyi
az forglo (14,8-21,4%) ilin butln fosillorinds; yazda iss 20,9% qeyd edilmisdir.
Dagliq zonada iso invaziyanin yiiksok ekstensivliyi yazda (18,2%), yayda
(15,4%) vo payizda (18,9%), nisbaton zoif yoluxma iso qis faslinds (12,9%)
toskil etmisdir.

Bunun sobabi E.granulosus néviiniin axirinci sahiblori (itlor, tlki,
cagqgal, canavar) terofindoan otlaglara, ferma araziloring, atraf muhito sopalonmis
exinokokk yumurtalarinin inkisafi {iclin olverigli abiotik amillorin olmasi vo
tosarriifatlarda baytar-sanitariyaya ciddi amal edilmamasidir.

Natica

Exinokokkun kegilor arasinda yayilmasinda asas soboblordon biri do
sosial amillordir. Qeyri-ganuni baytar nozaroti olmadan yaranmis otkosimi
yerlordo yoluxmus daxili orqanlarin otraf muhito atilmasidir. Ona gora do,
E.granulosus noviiniin  yayillmasimmin  qarsisinin  riyazi yolla alinmasi
mimkunliuyu slds edilmisdir [11].
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atraf mihit

Otraf miihitin qorunmast va onun keyfiyyatinin miiayyan Saviyyado
saxlanilmas1 miiasir dovriin an aktual masalalorindandir. Basariyystin galocayi bu
masalonin diizgiin va vaxtinda hall edilmasindon ¢ox asilidir. Mogalods  ekoloji
tohsilin  praktik  bilik vo bacariglar, habelo doyor, davranis vo digor foaliyyat
sahalaring tasiri, “yasil tohsilin” amok bazarma vera bilocayi téhfolordon bahs edilir.
Homg¢inin ekoloji maariflondirmanin  tobist va golocok nosillar  qarsisinda
mosuliyyatimizin torkib hissasi oldugu diqqoto ¢atdirilir.

A Jl.3amanos, III.D.Acaoosa

3EJIEHOE OBPA3OBAHUME KAK TPEBOBAHHUE
COBPEMEHHOCTH

Knwuesvie cnosa: 3erenoe 00pazosanue, IKOIOSUYECKAS — KYIbMypd,
9Koa02U"ecKue npodieMbl, IKOJI02UYeCKoe COZHAHUe, OKpYcaouas cpeda

3amuTa OKpy>Karomeil cpeasl U MOoAepKaHie ee KauecTBa Ha OIMPeIeIEHHOM
YPOBHE SBISETCS OJHOW W3 CaMBIX aKTyaJdbHBIX MpoOsieM coBpemeHHocTH. OT
MPAaBHJIBHOTO M CBOEBPEMEHHOTO pEIIEHHUS 3TOTO BONPOCA BO MHOTOM 3aBHCHUT
Oynymiee dYenmoBedecTBa. B cTaThe paccMaTpWBaeTCs BIHAHHE DSKOJOTHYECKOTO
o0pa3oBaHUs Ha MPAKTUYECKUC 3HAHUS M HABBIKH, a TaKXKE IICHHOCTH, MOBEICHUE U
npyrue chepbl AeATeNbHOCTH, a TakKKe BKJIaJ, KOTOPBIM «3eleHoe 00pa3oBaHHE)
MOXKET BHECTH HAa PBIHOK TpyZAa. Tarke MOMYepKHUBaeTCs, UYTO HKOJOTHYECKOE
o0pa3oBaHHE SBISETCS HEOTHEMJIEMOW 4YacThi0 HAmel OTBETCTBEHHOCTH IMEpen
MIPUPOJION U OYAYIITUMH MTOKOJICHUSIMH.
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A.D.Zamanov, Sh.F.Asadova
GREEN EDUCATION AS A REQUIREMENT OF MODERNITY

Keywords: green education, ecological culture, ecological problems,
ecological awareness, environment

Environmental protection and maintaining its quality at a certain level are
among the most pressing issues of the modern era. The future of humanity largely
depends on the correct and timely solution of this issue. The article discusses the
impact of environmental education on practical knowledge and skills, as well as
values, behavior and other areas of activity, and the contributions that *“green
education” can make to the labor market. It is also noted that environmental education
is an integral part of responsibility towards nature and future generations.

Mirokkab, dinamik, ziddiyyatli tendensiyalarla dolu diinyada ekoloji
problemlor hazirda global miqyas almisdir. Onlar sivilizasiyanin inkisafina
tosir edir vo asason basariyyatin yasamasi iigiin imkanlart miiayyon edir. Ciddi
ekoloji problemlora biosferin cirklonmasi, planetin fiziki, kimyoavi, bioloji
keyfiyyatlorinin  doyismasi, ekosistemlorin doyismasi, insan saglamliginin
pislosmosi va.s aiddir. Hazirda ekoloji vaziyyat 0 godor kaskinlosib ki, Yer
klrasinds hoyati xilas etmok Ugln tocili tadbirlorin gorulmasina ciddi ehtiyac
yaranmigdir.

Bu problemlarin yaranmasina sabab olan asas ziddiyyst ondan ibaratdir
ki, insan tobist quvvalarin elementlorindan bilavasits asililigini getdikco daha
¢ox aradan qaldirir vo eyni zamanda tobiatlo alagelorini gticlondirir. Belaliklo
do comiyyatin hayatinda maddolarin va enerjinin getdikco genis spektri istirak
edir. Bu problemin hallindo texnika vo ya texnologiya deyil, soziin genis
monasinda tohsil xUsusi oshamiyysto malikdir. Tohsilo sadoco olaraq
sistemlogdirilmis bilik va bacariglarin manimsanilmasi prosesi va naticasi kimi
deyil, vahid tohsil mokaninin yaradilmasi vo qorunub saxlanilmasi kimi
baxmagq lazimdir [4].

Ekoloji tahsils, tohsil sisteminin bitin pillalarinds va saviyyalarinds -
moktabagodar tohsildon doktaranturaya qodor comiyyatin biitiin  yas
kateqoriyalarini shato etmokla, “ekoloji savadliligi” yaymagq, tobiotlo comiyyat
arasinda qarsilighi slagonin mixtalif aspektlori hagqinda miivafiq biliklor
vermoak kimi baxilir. EKoloji tohsilin asas mogsadi comiyyat va tobiot arasinda
qarsiligh alagalarin praktiki vo manoavi tocriibasini inkisaf etdirmak yolu ilo
saxsiyyatin va comiyyatin ekoloji madaniyyatinin formalasdirilmasidir. EKoloji
tohsil 6z inkisafinda moagsad Vo vozifolorin nisbi geyri-miayyanliyindan
muasir dunya birliyinin va butévlikds planetin sabitliyina, davamli inkisafina
nail olmaqda aparici amil kimi universal taninmaga qodor uzun bir yol
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kegmisdir. Ekoloji tohsil, elmi vo praktiki bilik vo bacariglar, dayarlorin,
monavi, etik vo estetik munasibotlor sisteminin formalasmasina yonolmis
davamli tolim, tohsil vo soxsi inkisaf prosesi,sosial-tobii muhitin voziyyati vo
yaxsilagdirilmasi tiglin fardin ekoloji masuliyyatinin tomin edilmasidir [2].

Ekoloji biliklarin  daim yenilonmasini tomin etmoklo insanlarin
biliklorinin soxsi vo sosial zorurat Soviyyolori arasindaki ziddiyysti aradan
qaldirmaq olar. Davamli ekoloji tohsilin formalasdirilmas: iki fundamental
anlayisin mazmununu miayyan etmoyi nazords tutur: “ekoloji siiur” vo
“ekoloji madaniyyat”. Onlarin shamiyyati ekoloji tahsilin naticasi, straf alomi
gqavramagin vo ona minasibatin konkret tisulu olmasi ilo muoayyan edilir.
Ekoloji siiura ekoloji reallig1 ekoloji biliklar, ideyalar, tobista giymatlondirici
munasibat vo onun muhafizasi praktikasi soklindo oks etdiran, tobii muhitds
insanin davranisini tonzimlayan fordi stiur sahasi kimi baxmaq olar . Ekoloji
stiurun inkisafi isa tohsil, malumatliliq vo biliklorin gundslik hayatda praktiki
totbigini talob edir.

Ekoloji madoaniyyatin mazmununu tohlil etmoys baslayarkon ekoloji
modaniyyatin pedaqoji tortibati {izro bilavasito is onun insan faaliyyatinin
novindan, sosial-igtisadi formasiyanin vo camiyyatin inkisaf dovriindon,eloca
do tarixi morhalalari, cografi amili vo zamanla mirakkablogmasi, onun torkibi
Vo mozmunu nozara alinmalidir. Ekoloji modaniyyat insanlarin tabisti, otraf
muhiti gavramaq Saviyyasi Vo 0zUnin kainatdaki mévqeyini, insanin diinyaya
minasibatini qiymotlondirmasidir. Ekoloji madaniyyat sosial foaliyyatin tobii
mihito uygunlugunu tomin edon ahongdar, davamli inkisafin vektoru hesab
edilo bilor. Ekoloji madaniyyat homginin asasi ekoloji yonimlii diisiinco vo
diinyagoriisii ola bilon mioayyan bir ideal, yeni bir madaniyyat névi kimi gobul
edilir.

Danilmaz hoaqigatdir ki, ekologiya sahasinds bilik soviyyasi ildon-ilo
artir, lakin bu, ekoloji vaziyyatlo bagl problemlorin hoallino az kdmok edir.
Problem cox gliman ki, biliyin miqdarinda deyil, onun molumatliligindadir.
Ekoloji torbiys insanin oxlaqi torbiyasinin torkib hissasidir. Onun vazifasi
yalniz ekoloji biliklara nail olmaq deyil, on asasi — ekoloji stiurun, davranis vo
ekoloji moadaniyyatin vo otraf muhitin mihafizosi masalalorinds foal hayat
movgeyinin formalasdirilmasidir. Insanm otraf mihitin tizvi bir komponenti
oldugunu dork etmasi vo bir ¢ox cohotdon onu 0zl modellogdirmasi xususi
ohomiyyat kasb edir.

Soxsiyyatin ekoloji madoniyyatinin formalasmasi sagirdlorde Umumi
humanist diinyagoriisliniin =~ formalasdirilmasindan  ayrilmazdir.  Ekoloji
modaniyyat ii¢iin humanist diinyagoriisiiniin digor insanlarla qarsiliqlt yardimin
Vo amokdashigin vacibliyino inam Kimi xususiyyati ¢cox vacibdir. Birgo harokat
etmok vo Qorarlarint olagealondirmok istoyi olmadan basoriyyst mirokkab
ekoloji problemlarin (ham global, ham ds lokal) 6hdasindon galo bilmayacak
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Vo galacakda onlarin bas vermasindan gaca bilmayacak [6].

Planetimizds insan faaliyyatinin tosirlorinin sahidi oldugca aydin olur
ki, ekoloji problemlorin dayanigli hollorinin  yaradilmasi {igiin yaxs1
molumatliliq vo ekoloji savadli comiyyatin olmasi vacibdir. Ekoloji tohsil
insanlar1 bu problemlari anlamag vo hall etmak ii¢iin lazim olan bilik, bacariq
Vo minasibatlorlo tomin edir. Ekoloji tohsil maariflondirma, masuliyyat hissini
inkisaf etdirmok vo davamli tocribalori tosviq etmoklo ekoloji cohstdon daha
stiurlu vo davamli comiyyatin yaradilmasinda miithiim rol oynayzr.

Indiyo godor otraf miihitin mihafizesi mosslasinin mahiyyatini agmagq
ticlin vahid yanagsma moévcud deyil. Belo bir fikir mévcuddur ki, insanin tabisto
olan muiinasibatinin arasdirilmasi {igiin ekoloji tohsil glclondirilmalidir. Ekoloji
tohsil fasilasizliyi talob edir vo insanin hayati boyu talim, torbiys vo inkisafinin
bir-biri ilo olagolondiyi prosesdir. Ekoloji tohsil ekologiya sahasinds elmi
biliklor vermaklo yanasi, hom do goalocok mitoxassislarin ekoloji torbiyasinin
muhdm torkib hissasidir.

Ekoloji torbiys isa usaq doguldugu andan, onun ailasindan baslayir. O,
valideynlarinin va ona yaxin olan digar insanlarin davranislarini, otraf mihits
munasibatini miisahido etmaklo ilk darslarini alir. Ekoloji torbiya prosesinda
tohsilalanlar omin olmalidirlar ki, insan faaliyyatinin noticalori insanin
0zlindan, onun biliyindan, bu naticalori gabaqcadan gérmok bacarigindan
asihidir [1].

Ekoloji tohsilin aktualligi basariyystin tzlosdiyi ekoloji problemlarin
qlobal xarakter dasimasi, ekoloji masuliyyat vo ekoloji madoaniyyati inkisaf
etdirmadon onlari hallinin - mumkunsuzluyt ilo baghdir. Tohsilalanlarin
ekoloji torbiyasi vo tohsili, comiyyst vo tobiot arasindaki slage haqqinda
tobiatsiinasliga dair biliklorinin inkisafi vo doarinlosdirilmasini, camiyyata vo
tobioto doyarli minasibatin formalagsmasini, aktiv faaliyyatin inkisafin1 ohato
edir.

Hazirda pedaqoji sahado ekoloji tohsilin tokmillosdirilmasi yollar1 vo
vasitalori foal sokilds axtarilir. Ekoloji tahsilin mozmunu sistemli sokildo bir
cox sosial-igtisadi, psixoloji-pedaqoji amillor vo sortlarlo mioayyan edilir Ki,
bunlardan on mihimlari agsagidakilardir:

- comiyyatin ekoloji tomiz miihitin qorunmasinda marag;

- comiyyatin ekoloji savadli votondaslara ehtiyaci;

- ekologiya elminin mévcud vaziyyati va nailiyyatlori;

- tohsilalanlarin psixoloji, yas va kognitiv xususiyyatlori;

- bitévlukds tahsil sisteminin Umumi vaziyyati va inkisaf meyllari.

Ekoloji tohsil insanlarin ekoloji problemlori aragdirmaq, onlari hall
etmok tigiin ¢alismaq va ekosistemi gorumagq istigamatinds foaliyyatdir. Natico
etibari ilo insanlar ekoloji problemlori daha yaxsi basa diisiir, hamginin diizgln
gorarlar gobul etmok G¢lin bilik vo bacariqlara malik olurlar [3;5].
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Ekoloji tohsil va torbiys comiyyatin ekoloji rifahinin asasini togkil edir
va bir ¢cox elmlarin nailiyyatlorindan istifado edon tobii vo sosial biliklorin
xususi inkisaf edon sistemini tomsil edir.

Ekoloji tohsil bir ideya vo ya strategiyani digorindon Ustlin tutmur.
Ovazinds iso insanlara vaziyyatin bltun toraflori hagqinda tonqidi diisiinmoayi
Oyratmoklo onlarda problemloari hall etmok vo goarar gabul etmok gabiliyyatini

artirir.

Ekoloji
% tahsil
b

Azorbaycan Respublikasi son illor butiin sahslards, o climlodon sosial vo
igtisadi inkisaf sahasinds kifayat godor nailiyyatlor alds etmisdir ki, bu da milli vo
beynolxalq sonodlords (hesabatlarda) 6z oksini tapmusdir. Olkomizin ekoloji
strategiyasi, otraf miihitin qorunmasi sahasindo foaliyystin  koordinasiyasinin
glclondirilmasi yolu ilo  milli, regional vo beynolxalq saviyyalordo tobii
chtiyatlarin miihafizosi, elmo asaslanan inkisaf prinsiplorinin tatbiqi, indiki va
golacok  nosillorin  maraglarin1  tomin edon igtisadi Vo insan resurslarinin
istifadasindo davamliligin tominatina yonalmisdir.

Inkisafin ekoloji baximdan davamh olmasim tamin etmok (igiin meydana
¢ixan ciddi ekoloji problemlari aradan qaldirmaq, onlarin straf muhits monfi
tosirinin minimuma endirilmasi, bir sozls, ekologiyanin idars olunmasi talob
olunur.

Mduasir dovrdo yaranmis ekoloji va sosial iqtisadi vaziyyati nozara
alaraq respublikamizin ekoloji siyasatinin asagidaki ii¢ osas istigamotlorini

137



A.D.Zamanov, S.F.Osadova

musyyanlasdirmak olar:

« ekoloji  tohlukasizliyin tomin olunmasim asas gétirarak, straf mdihitin
cirklonmasinin minimuma endirilmasi vo mihafizasinin tonzimlanmasi magsadilo
davamli inkisaf prinsiplori Uizro mutaraqqi tisullarin tatbiq edilmasi;

« indiki va galocak nasillorin talobatini nazors alaraq tobii  sarvoatlordan
somoarali istifado etmoak, alternativ, geyri-ananavi metodlar vasitasilo tiikonmayan
enerji manbalorindan yararlanmaq va enerji effektivliyino nail olmag;

o (lobal ekoloji problemlor Gzro milli soviyyado tolabatlarin
giymatlondirilmasi, halli yollarinin miisyyanlosdirilmasi, beynalxalq toskilatlarla
olagalorin  geniglondirilmasi, eloco do milli potensial imkanlarindan istifado
etmakla hoyata kegirilmasinin tamin edilmasi.

Azorbaycanda otraf mihitin muhafizasi vo tabii ehtiyatlardan samarali
istifado sahosindo milli saviyyado muioyyan toskilati todbirlor hoyata
kecirilmisdir.

Azorbaycanin beynoalxalq konvensiyalara qosulmasi, xUsusilo BMT-nin
Iglim Doyisikliyi {izro Corcivo Konvensiyasinin Toroflor Konfransmin 29-cu
sessiyasinin (COP 29) 6lkomizds ylksok saviyyada kegirilmasi, otraf muhitin
muhafizasi va global ekoloji problemlarin hallinds Respublikamizin ugurlarina
nimuno, bizo olan yuksok etimadin gostaricisidir. Bu konvensiyalarin
ratifikasiya edilmosi respublikamizin ekologiya sahasinds beynolxalq
saviyyado omokdasligini gostarir. Bu konfrans, ekoloji problemlorin halli Ggin
birlikdo mithiim addimlarin atildig1 boyiik qlobal forum olmagla barabar, ham
do Azorbaycanin aktual ekoloji problemlari hall etmok va davamli hall yollar
tapmaga dair digar 6lkalorls islomok tigiin boyiik imkanlar yaratdi.

Mistaqillik qazandiqdan sonra otraf muhitin muhafizasi ilo olagadar
gobul olunmus ganunlarin hor birinin totbig edilmasi barodo Azarbaycan
Prezidenti mivafiq formanlar vo saroncamlar imzalamig, idaretms organlarinin
solahiyyatlari va icra mexanizmi mioyyanlosdirilmisdir. isgaldan azad edilmis
orazilordo nohoang barpa-quruculuq islorinin aparilmasi, Boyiikk Qayidisin —
dayanigli vo layigli maskunlagsmanin tomin olunmasi hazirda mihum strateji
prioritetlordon biridir. Gorulon islor genismiqyasli olmagla yanasi, ham do
coxsaxolidir. Bunu yeni infrastrukturun yaradilmasi ilo yanasi, ekoloji
tarazligin tomin olunmasi ilo oslagodar barpa islorinin gérilmasi do tosdiq edir.
Bioloji mixtolifliyin qorunmasi, zongin su ehtiyatlarindan istifads, magsodli
sokildo moahv edilmis meso chtiyatlarinin barpasi xiisusilo digget markazinda
saxlanilir. Biitovliikdo, xUsusi muhafize olunan orazilorin infrastrukturunun
yaxsilasdirilmasi vo mesobarpa islari ilo baglh yerli vo xarici togkilatlarla birgs
layihalorin hoyata kegirilmasi nazards tutulub.

Azorbaycan global tosabbislora hamiso ilk qosulan 6lkalor sirasinda
olmusdur. Azorbaycan hom borpaolunan enerji yaradir, ham do suratlo
yasillasdirma islarini davam etdirir ki, bu da 6z ndvbasinds 6lkonin dayaniqli
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inkisafin1 tomin edon 6nomli amillordondir. Olkomizin perspektiv igtisadi
inkisafi ilo barabor otraf miihitin saglamlasdirilmasi, yasilliglarin siiratli borpasi
Vo artirillmasi, su ehtiyatlarindan vo dayanigli enerji monbalarindon somarali
istifado tomin edilmokdadir. Dovlstimizin iqtisadi inkisafinda milli prioritet
kimi gobul olunan otraf mihitin qorunmasi voazifasi iki ndvbati mogsadin
effektiv reallasdirilmasina xidmot edir. Bunlar ylksok keyfiyyatli ekoloji
muhitin tomin olunmas1 vo "yasil enerji" mokaninin yaradilmasidir.

Eyni zamanda “Yasil enerji” sahasinds atilan addimlar1 da geyd etmok
yerino diisor. Azorbaycan Respublikasinin Prezidenti Ilham Oliyev isgaldan
azad edilmis orazilordo Yasil Enerji Zonasiin yaradilmasi ilo bagl todbirlor
haqqinda imzaladigi soroncamla Azoarbaycan “Yasil enerji”ni artiq Oziiniin
enerji siyasatinin ayrilmaz hissasi elan edib vo bu arazilorin 2050-ci ilodok
“Netto sifir emissiya” zonasina ¢evrilmasi nozards tutulub.

Bu ilin noyabr ayinin 11-22 tarixlorindo COP-29 konfransinin mohz
paytaxt Bakida kecirilmosi tohsilimizdo daha genis ekoloji yanasma, iglim va
otraf muhitlo bagli biliklorinin artirilmasi 6lkanin galacokds ekoloji inkisafina
mihim tohfalor vers bilor. Bu tadbirlor vasitasilo Azarbaycan moktoblarinda
sagirdlor daha ylksok ekoloji stiura sahib olacaq, iqlim bohranina garsi hassas
yanasma formalasdirilacaq vo bu sahodo golocokds pesokar kadrlarin
hazirlanmas1 tomin edilocokdir. COP-29 naticalori Azarbaycanin ekoloji tohsil
sahasindoki nailiyyatlorini artiracaq vo Olkonin gonclori global iglim
problemlarina garst hom milli, ham do beynalxalq saviyyads mibarizs aparmaq
tictin hazirligl olacaglar.

Hazirda elmi, madoni va layiha sahasindoki birgo foaliyyatlorin tosiri
ilo ekoloji tohsilin muxtalif aspektlorini balanslagdirmaq  istigamatinds
addimlar atilir. Belo oldugu halda, har bir soxsin yasadigi arazinin global vo
yerli ekoloji problemlarinin hallinds istirak soviyyasinin artirilmasi, layihs
foaliyyatlorindo  foal istiraki  sosial — masuliyyatin  ohato  dairasinin
genislondirilmasing, tokca comiyyatin, icmanin deyil, hom do fordin 6zinin
insan potensialinin inkisafina kdmok edocakdir.

Belaliklo, hesab edirik ki, ekoloji maariflondirms tobiot vo golocok
nasillor qarsisinda moasuliyyatimizin torkib hissasidir. Har bir votondas ekoloji
problemlarin hallino 6z téhfasini vera bilor vo vermalidir. Bu prosess tasirimiz
na gadar Kigik gorinss doa, aslinda har biri ¢cox 6namlidir. Mahz buna gors do
tohsil sisteminin ekologiyalasdirilmasi — yasil tahsil ekoloji ideyalarin, anlayis,
prinsip, yanasmalarin basqa tolimloro nifuz etmasini, bitiin sahslords ekoloji
cahatdan bilikli miitaxassislorin hazirlanmasini nozards tutur.
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GORO OXCUCAYIN EKOKIMYOVIi VOZIYYOTININ
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fiziki-kimyavi parametr

Azarbaycan orazisindon kegon Oxgucay iizorinds ¢aylarin monitoringinin eko-
kimyavi tadqiqi aparilmigdir. Eko-kimyavi monitoring ii¢lin iki miixtalif zamanda ti¢
miixtolif néqtadon niimunslor goétiiriilmiisdiir. Onlarda fiziki-kimyavi gostaricilari
todqiq edilmisdir. Bozi kation va anionlar aragdirilmigdir. Oksimetr, spektrometr, pH-
metr, konduktometr vo s. kimi cihazlar istifado edilmisdir. Onlarin analiz olunan
zamanda norma daxilindo olmasi askarlanmigdir. Codlugun normadan artiq olmasi
miloyyon edilmigdir. Bu iso ekosistem {i¢iin ciddi tosir xarakterino malik olmasi
miioyyen edilmisdir.

A.A.Cameoosa

OIIEHKA 3KOXUMHUYECKOI'O COCTOAHUA OKUYYASA
O PE3YJIBTATAM MOHUTOPHUHIA CEHTABPA 2023 .

Knroueswle cnosa: xumus, memainivl, HCECMKOCHb, MOHUMOPUHS, 3a2PA3HEHUE,
IKOMOKCUKAHM, (DUBUKO-XUMUYECKUL nApamemp

IIpoBeneHO PKOIOTO-XUMUYECKOE UCCIEIOBAHUE MOHUTOPUHTa peku Okuyyai,
MIPOXOSIMIeH 10 Tepputopun AszepOaiimkana. J[Is SKOXHUMHUYECKOTO MOHHUTOPHHTA
mpoOBl ObUTHM B3SATHI M3 TPEX Pa3HBIX TOYEK B JBa Pa3HBIX BpeMeHH. M3ydeHbl nx
(hM3UKO-XMMHUYECKUE TTOKa3aTenu. bl nccie10BaHbl HEKOTOPhIE KATUOHEI Y AHUOHEI.
OxcumeTtp, crnekrpomerp, pH-mMeTp, KOHAYKTOMETp W T.J. TaKuhe YCTPOHCTBA
WCTONB30BaIMCh. Ha MOMEHT aHanmm3a OHM OKa3alnch B TMpeneigax HOPMBL
YcTaHOBIIEHO, UTO apTEepHAILHOE JaBJICHHUE BBILIE HOPMBL. BBIJIO YCTaHOBIIEHO, YTO 3TO
OKaXeT CEphE3HOE BO3EHCTBHE HA IKOCUCTEMY.
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EVALUATION OF THE ECOCHEMICAL STATE OF OKCHUCHAY
ACCORDING TO THE RESULTS OF SEPTEMBER 2023 MONITORING

Keywords: chemistry, metals, hardness, monitoring, pollution, ecotoxicant,
physico-chemical parameter

An eco-chemical research of river monitoring was carried out on the
Okchuchay, which passes through the territory of Azerbaijan. For eco-chemical
monitoring, samples were taken from three different points at two different times. Their
physico-chemical indicators were researched. Some cations and anions have been
investigated. Oximeter, spectrometer, pH-meter, conductometer, etc. such devices were
used. They were found to be within the norm at the time of analysis. It has been
determined that the hardness is above the norm. This has been determined to have a
serious effect on the ecosystem.

Giris

ortaf mihitdo obyektlorin girklonmasinin daim nozarstds saxlanilmasi
biosfera tosir baximdan miihiim shomiyyat kosb edir. Belo ki, cirklondiricilor
otraf miihitds gida zancirina daxil olaraq ciddi naticalonan fosadlar vers bilarlor.
Bunun Gc¢ln daim otraf mduhitds cirklondiricilorin monitoringini aparmaq
lazzimdir. Kimyoavi komponentlor otraf muihitdo miqrasiya qabiliyyatino
malikdirlor [2,19]. Xususilo, bu migrasiya su muhitinds ¢ox siratlo bas verir.
Bu baximdan daim sirin su moanbolorinin, caylar, goéllor, nohurlar va s.,
monitoringi aparilmalidir. Metallarla ¢irklonmo uzag masafslors bu baximdan
keca bilor [1,5,18]. Bu baximdan ¢aylar xiisusi shomiyyat kosb edir. Metallar
migrasiya olunaraq istanilon biosenoza daxil olaraq onlarin tamligina tasir edo
bilor. Su vasitasilo hozm sistemino daxil olan domirin artig1 imumi toksiki tasir
gOstororok qaraciyarin funksiyalarini pozur, mado sekresiyasini asagi salir.
Bundan basqa ikivalentli domir suda hall olmus oksigenls asanligla oksidlagarok
tigvalentli hala kegir. Oksigen acligi naticasinds baliglarin  vo digor
hidrobiontlarin kiitlovi mohvi bas verir [3,9,10]. Eyni zamanda Mo hayati vacib
ultramikroelement, bir sira fermentlorin torkibino daxil olmagla oksidlosmo-
reduksiya reaksiyalarini vo azot mubadilosini slrotlondirir. Organizmda
molibdenin artiq miqdarn kalsium vo fosfatlarin metabolizmini pozur. Eyni
zamanda molibden sidik tursusunun (2,6,8-trioksipurin) sintezini stratlondirir
ki, bu da boyroklordo daslarin amalogalmasino sobob olur [13,16]. Artiq
miqdarda ¢ixan manqganin olmasi iso sumuklords, azalslords toplanaraq, onlarin
todricon mohvina gatirir. Hiss olunacaq zsharlonmalor zamani asob sisteminin
xarakterik mangan parkinsonizmi sindromlu zodslonmosi miisahido olunur
[6, 7].
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Tacriibi hissa

Tadgiqatin aparilmasa Ugln ilk névbads analiz nimunalari monitoringes
xas xUsusiyyat olaraq ¢ayin ilk, yani avval, orta va son hissalarindon nimunalor
gotliriilmiis vo analiz edilmisdir. Azorbaycan orazisindo yuxari hisso olaraq
Burinli kandi arazisindon kegan hissada ¢aydan niimuna gétiiriilmiisdiir. Ikinci
orta axin olaraq Sayifli kandi arazisindon kegon hisss secilmisdir. ©On son olaraq
iso Cahangirbayli kandindan kegan hissadan ¢ay suyu niimunasi gétiirilmisdiir.
Onun Uzorindo niiqayisali tohlil aparilmisdir [4]. Ik olaraq fiziki-Kimyovi
parametrlorin normadan artib olub-olmamasi miisyyan edilmisdir. Sonra isa
digor parametrlor, yani anion vo kationlarin migdar1 YVQH ilo migayisa
edilmisdir [14, 15, 17].

Istifads olunan cihazlar

Su numunalarinin hidrogen gostaricisi tgtin pH-metr, hall olmus oksigen
oksimetr cihazi vasitasilo, elektrikkegiricilik tg¢un konduktometr, codlug vo
xlorid ionu tigiin avtotitrator, sulfat, nitraf, nitrit, ammonium ionlar1 iigiin
spektrometr, metallar Ggln optik emission vo atom absorbsiya spektrometr
cihazlarindan istifade olunmusdur [8, 12].

Natica vo onlarin miizakirasi

Yuxarida deyildiyi kimi monitoring aparilmasi moqsadi ilo iki dofo
nimuno gétiiriilmiisdiir. ilk olaraq sentyabr aymin 11-12-do su niimunalori
gotlirlilmiisdiir. Onun parametrlori toyin edildikdan sonra hamin gostoricilarin
yol verilon gatiliq haddindan artiq olub-olmamasi miiayyan edilmisdir. Yerust
sular Gglin Yol Verilon Qatiliq Hadlori (YVQH) 04 yanvar 1994-cii il Ne 01 -
omri ilo  Azorbaycan Respublikas1 Dévlet Ekologiya vo Tobiotdon Istifadoya
Nozarot Komitasi torafindon tesdiq edilmis “Yeriistii sularin tullant1 sularla
cirklonmasindan mihafizo qaydalari” sonadindon gotiirtilmiisdiir. Noticalor bu
YVQH cadvali ilo migayiss edilmisdir. Sentyabrda ilk gotiiriilon nimunalarin
naticalari cadval 1-ds verilmisdir.

Codval 1-do gorundiyd kimi, Burunli orazisindon gotiiriilmiis su
nlmunolarinds codlug parametri normani 1,17 dafs kegir. Sayifli kandinds isa
bu gostorici normadan 1.15 dofo artiq olmusdur. Cahangirbaylids iso eyni ilo
Sayifli kimi normadan 1,15 dofo artiq olmusdur. Umumilikdo noticalor orta
raogom olarag normadan 1,2 dofo yiksakdir.
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Cadval 1
11-12.09.2023-cii il tarixinda Oxgugay arazisindan gotiiriilmiis su
niimunalorinin analiz naticalori

Komponent migdari Yol Verilon
No Komponentin ads OI(%U_ Oxgu_(;ay—ZengiIan rayon"u _ Qatihiq Hoddi
vahidi Cahangir Sayifli | Brnli
boyli kondi kondi kondi
1  |Hidrogen gostoricisi, pH |— 7.1 7.6 7.7 6.5-8.5 pH
2 |Holl olmus oksigen mqgO./1% 656"60 658..80 653...30 qué.jl %
3 |Elektrik kegiriciliyi puSm/sm 1244 1193 1196 -
7.0

4 |Codlug mqg-ekv/I 8.2 8.1 8.1 mg-ekv/1
5 |Xlorid ionu, CI mg/l 23.9 21.6 21.9 350 mq/l
6 |Sulfationu, SO4* ma/l 261.1 257.3 260.8 500 mq/l
7 |Ammonium ionu, NHs* |mg/l 0 0 0 0.5 mg/l
8 |Nitritionu, NOy ma/l 0.46 0.07 0.09 3.3 maq/l
9 |Nitrat ionu, NO3’ mg/l 4.7 4.5 5.2 45.0 mg/l
10 |Mis, Cu mka/I 0.83 13.6 3.92 1000 mka/I
11 |Damir, Fe mka/l 60.3 77.1 138 300 mkq/l
12 |Mangan, Mn mka/I 10.9 10.8 33.7 100 mkq/l
13 |Qurgusun, Pb mka/I 1.05 1.16 1.346 30 mkq/l
14 |Zink, Zn mka/I 1.873 4.86 6.74 1000 mka/I
15 |Nikel, Ni mka/I 0.49 <LOD 0.625 100 mka/l
16 |Molibden, Mo mkag/Il 114 141 143 250 mkq/l

Ekoloji monitoringlorin aparilmasi xassolorindon on mihimi eyni
orazidon tokraron analizlorin aparilmasidir. Buniin {igiin eyni orazidon
sentyabrin 25-27-si tarixlorindo yenidon analizlor gotiiriilmiisdiir. Alinan
naticalor codval 2-do verilmisdir.

Cadval 2-dan goérinduyu Kimi, ikinci dofs do goturilen su nimunalarinds
codlug parametri normadan, yani yol verilon gatiliq haddindon artiq ¢ixmusdir.
[lk olaraq Biiriinlii kendindon kegon hissadon gotiriilon su nimunalorindos
codlug YVQH-don 1,14 dofo artig olmusdur. Eyni parametr Sayifli vo
Cahangirbayli kondindon kegon hissado gotlrilon su ndmunalarinds do
normadan (YVQH) 1,14 dofs artiq olmusdur.

Suyun codlugu goalaviliya banzayir, lakin forgli 6lgilari tomsil edirlor.
Yani codlug va golovilik suda eyni zamanda artiq ola bilor. Codlug asason
kalsium va magneziumun 6lcusidur, lakin buraya aliminium, domir, mangan,
stronsium, sink va hidrogen ionlar1 kimi do digar ionlar da daxil ola bilar. Cod
suda metal ionlariin bir hissasi hall olunmayan ¢okinttlor amals gatirir va
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Cadval 2
25-27.09.2023-cii il tarixinda Oxgucay arazisindan gétiiriilmiis
su niimunalorinin analiz naticalori

Ne Komponentin adi Olgii Komponent migdari Yol
vahidi Oxgucay-Zongilan rayonu Verilon
Cahangir | Sayifli | Birtnla | Qatiliq
bayli kondi | kondi kondi Haddi
1 | Hidrogen géstoricisi, pH — 7.4 7.5 7.7 6.5-8.5
. mqO-/I| 5.4 5.3 5.4 >4.0
2 | Holl olmus oksigen % 63.0 62.0 64.0
3 | Elektrik keciriciliyi uSm/sm 1121 1124 1126 —
4 mg-
Codlug ekv/l 8.0 8.0 8.0 7.0
5 | Xlorid ionu, CI ma/l 20.7 21.0 21.2 350
6 | Sulfationu, SO4* mg/l 351.3 3715 358.9 500
7 | Ammonium ionu, NH4* ma/l 0 0 0 0.5
8 | Nitritionu, NOy mg/l 0.13 0.12 0.12 3.3
9 | Nitrat ionu, NOs’ ma/l 4.7 4.2 4.3 45.0
10 | Mis, Cu mka/l 4.85 10.8 7.31 1000
11 | Damir, Fe mkq/l 47.4 445 34.7 300
12 | Mangan, Mn mka/I 8.4 7.47 5.76 100
13 | Qurgusun, Pb mka/l 1.576 1.406 1.463 30
14 | Zink, Zn mka/l 8.51 7.27 4.35 1000
15 | Nikel, Ni mka/l 1.08 1.02 0.896 100
16 | Molibden, Mo mka/I 104 94.9 92.5 250

mohluldan ¢okiintii soklinda dib hissays enir vo organizm torafindon gabul
edilmir. Amma dib hissays ¢Okdiikdan sonra bentosa monfi tasir edir. Bentos
iSo bazi baliglarin gidasini toskil etdiyindon, onlarla gidalanma yenidon gida
zancirina qosulmaya sobab olur [3]. Yani yenidon ekosistem tamligi pozulur.
Bu kimi neqativ hallarin davam etmoamasi ¢iin daim ekoloji monitoringlarin
apartlmasi otraf muhitin ¢irklonmasinin tonzimlonmosi baximindan vacibdir.
Caylarin 6ziiniitonzimloma va tomizloms xassasi onun gostaricilorinin su axari
boyu, yani yuxari axardan asag1 axara dogru asag1 enmasinds oksini tapir. Yani
yuxar1 axarda yuxari gostorici var idiso, asagi axarda daha asagi enmisdir. Bu
otraf muhitin 6zunt tanzimloma xassasi ilo alagalidir.

Belaliklo, yekun olaraq geyd etmoaliyik ki, cirklondiricilarin su muhitinds
zaman daxilindo dib c¢okintilorino kegmosino baxmayarag, ekosistemin
tamligina gora daim ekoloji monitoriglor aparilmalidir.
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ABSERON AKVATORIYASINDA HAVA TEMPERATURUNUN
MUASIR XUSUSIYYOTLORI

https://doi.org/10.30546/2520-2049.72.4.2024.235

Acar sozlar: hava temperaturu, iqlim dayismolori, iglim nnoramasi, anomaliya,
DEM, GIS

Todgigatda, Xozoryam orazilorin Azarbaycan hissasinin markozi olan Abseron
akvatoriyasinda hava temperaturunun gostaricilarinin mdasir paylanma xisusiyyatlori
Oyronilmisdir.  Tahlillor,Abseron akvatoriyasinda yerlogon 7 hidrometeoroloji
stansiyanin 1961-2023-cu illori shato edon ilkin molumatlarindan istifade olunmusdur.
Regionda zaman siralarinin statistik oshamiyyatliliyi dogiglosdirilmis, riyazi orta
gostaricilori vo onlarin sothds paylanma xususiyyastlori misyysn edilmisgdir. Belaki,
yanvar vo fevral aylari rayonda on soyuq, iyul vo avqust on isti aylardir.Abseron
akvatoriyasinda 63 il arzindo maksimal orta ayliq temperaturlar yanvar vo fevralda
8°C, iyul vo avqustda 29°C toskil ermisdir. Soyuq mdvsiimda Abseron akvatoriyasinda
yerlogon adalarda hava temperaturu yarmmada ilo miigayisodo 1-2°C daha isti,isti
dovrds iso 1-2°C daha sarin kegir. Rayonun orta illik temperaturu 15°C civarindadur.
Tohlillor gosterir ki, siranin on isti illarinin 90%-i 2005-ci ildon sonra miisahids edilib.
on soyuq illor iss 1993-cu ildon avval bas verib. Bu miigayise rayonda istilogsmanin
koskin getdiyino subutdur. 1961-2023-cii illordo timumi dovrdo hava temperaturu
artmigdir, on illik tendensiyalara gors, asas artim 2005-ci ildon baslamisdir. Hava
temperaturunun 1961-2023-cii illor iizro doyismolorini nozers alaraq, Holt-Winters
metodu ils proqnozlagdirma, 2100-cii ilde 2030-cu illo miiqayiseds hava temperaturu
3.2°C artacagim gostorir. Bolgado, 1961-1990-c1 illor ilo migayisado 1991-2023-cli
illordo hava temperaturunun orta illik gostoricilori 0.8°C artmigdir. Artim gostaricilori
avqustda  (1.3°C) daha yiiksok hoddo catmisdir. Regionda iglim doyismolori
Sohralagsma, soranlasma vo stiriismoni genislondirir. Todgiqat isi, yeni yaradilacaq
sonaye, tosorlifat sahslorinin, enerji istehsalinin, infrastruktur lahiyyslorinin va
mitigasiya masalalorin hallinds nozars alina bilar.
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COBPEMEHHBIE XAPAKTEPUCTUKHU TEMIIEPATYPbI BO3YXA
B ABIIEPOHCKOM ®U3UKO-TEOI PA®UYECKOM OBJIACTH

Knwouesvie cnosa: memnepamypa 8030yxa, KIUMamuyecKue UMeHeHus,
anomanust, eeruduna Hopmot, LIMP, I'HC, memoo Xorma-Yunmepca

B xome wccnenoBanus ObUIM  WM3y4Y€HBl COBPEMEHHBIE  OCOOCHHOCTH
pacmpeneneHusl TOKazaTelnell TeMmIepaTypsl BO3AyXa B akBaTopuud AOIIepoHa,
KOTOPBI SIBIAETCS LEHTpOM asepOailmkanckoi dactu Ilpukacnmsa. B anammze
WCIONIb30BaHbl NEPBUYHBIE JAaHHbIE 7 THAPOMETEOPOJIOTMYECKHX  CTaHLUH,
pacIioJIOKEHHBIX Ha Bogopasmene Ao6mepona, 3a 1961-2023 romel. OmpenencHa
CTaTUCTUYECKas 3HAUYUMOCTb BPEMEHHBIX PAJOB B PETUOHE, OIPEAETECHBl HX
MaTeMaTHYeCKHE  CpeIJHHWE 3HAueHUs U XapaKTepUCTHKU  IIOBEPXHOCTHOI'O
pacnpezenenus. Takum oOpa3om, siHBaph U (heBpaib — CaMbIe XOJIOJHbBIC MECSIIbI B
peruoHe, a WIONb U aBrycT — camble xapkue. B 'oOycran-AGmepoHckoM paiioHe
MaKCHUMaJIbHbIE CpeIHEMECSYHbIE TeMIIepaTypsl B siHBape U ¢espaie coctapisuin 8°C,
a B nronie u aBrycte 29°C 3a 63 rona. B xonmogHoe BpeMs rofa TemmepaTypa Bo3ayxa
Ha OCTPOBAaxX, PAcIOJIOKEHHBIX B akBaTopuu AOmepona, Ha 1-2°C rtemsee, yem Ha
MOJIyOCTpOBe, a B Jkapkoe Bpems roma Ha 1-20°C mpoxmamaee. CpemHeromopas
TeMIiepaTypa pernona onm3ka Kk 150C. Ananus mokassiBaet, 9T0 90% caMbIX TEIIBIX
neT B psaay npousonuin nocie 2005 r. Camble xonoansle Toabl 06U 10 1993 roga.
OTO CcpaBHEHHE ABISETCS JO0Ka3aTeIbCTBOM TOTO, YTO TIOTEIUIEHWE B PErHOHE
npoucxoaut ObicTpo. TemmepaTypa Bo3myxa MOBBIIAiach 3a oOmui mepuox 1961-
2023 rr. cOrnacHoO AECSITUICTHUM TEHIACHIUSAM, IMIPUUYEM OCHOBHOM POCT MPUXOIAUTCS
Ha 2005 r. C yyeToM HM3MEHEHHus TemIepaTypsl Bo3ayxa 3a nepuox 1961-2023 rr.
mporHo3 XonTta-YHHTEpca IOKa3blBaeT, 4YTO TeMmmeparypa Bo3ayxa B 2100 r.
noBeicutcs Ha 3,20C no cpaBuenuro ¢ 2030 r. B pernone no cpasuenuro ¢ 1961-1990
roJaMu CpeIHErojoBas Temreparypa Bo3nyxa B 1991-2023 rogax yBenuumiach Ha
0,80C. B aBrycre mokazatenu pocTta gocturim Oosnee Beicokoro yporHs (1,30C).
KnumaTtnueckne uM3MeHEHHs B PETHOHE YCHIMBAIOT ONMYCTHIHUBAHHE, 3aCOJIEHHE U
onon3Hu. MccnenoBarenbckyo padOTy MOXKHO paccMaTpuBaTh HPU PELICHUH HOBBIX
oTpacjeldl TNPOMBIIIICHHOCTH, (epM, NPOM3BOACTBA SHEPTUH, HHPPaCTPyKTYPHBIX
MIPOEKTOB M BOIIPOCOB CMSTYCHUS ITOCIEACTBHUM.

J.S.Huseynov, Q.Z.Abbasova, N.N.Ismayilova

THE MODERN FEATURES OF AIR TEMPERATURE
IN ABSHERON REGION

Keywords: Air temperature, climate changes, anomaly, norm quantity, DEM,
GIS, Holt-Winters method

148



ABSERON AKVATORIYASINDA HAVA TEMPERATURUNUN ...

In the course of the study, modern features of the distribution of air temperature
indicators were studied in the Absheron basin, which is the center of the Azerbaijani
part of the Caspian Sea. Primary data of 7 hydrometeorological stations located on the
Absheron watershed for 1961-2023 were used in the analysis. The statistical
significance of the time series in the region is determined, their mathematical average
values and characteristics of the surface distribution are determined. Thus, January and
February are the coldest months in the region, and July and August are the hottest. In
the Gobustan-Absheron district, the maximum average monthly temperatures in
January and February were 8°C, and in July and August 29°C for 63 years. In the cold
season, the air temperature on the islands located in the Absheron water area is 1-2°C
warmer than on the peninsula, and in the hot season, it is 1-2°C cooler. The average
annual temperature of the region is close to 150C. The analysis shows that 90% of the
warmest years in a row occurred after 2005. The coldest years were until 1993. This
comparison is proof that the warming in the region is happening quickly. Air
temperature increased over the entire period 1961-2023. according to ten-year trends,
with the main growth occurring in 2005. Taking into account changes in air
temperature for the period 1961-2023. Holt-Winters forecast shows that the air
temperature in 2100. will increase by 3.20C compared to 2030. In the region,
compared to 1961-1990, the average annual air temperature in 1991-2023 increased by
0.80C. In August, growth indicators reached a higher level (1.30C). Climate changes in
the region increase desertification, salinization and landslides. Research work can be
considered when solving new industries, farms, energy production, infrastructure
projects and mitigation issues.

Giris

Sath Ortuyd (torpag, su, buz, bitki va s.), mirokkab relyef yer sothinds
havanin temperaturunun farqli paylanmasini sartlondirir [3, s.7]. Baxilan iki
montogo arasinda havanin temperatur forglorinin artmasi, meteoroloji
elementlor (tozyiq, temperatur vo s.) doyismosi, atmosfer tozahurlarinin
(buxarlanma, kulak, yagint1 va s.) dinamikasini totiklayir. Yerin atmosferi daim
0z fiziki xtsusiyyatlorini doyismoklo hava Kdtlalorinin harokotini yaradir vo
yerli, global miqyasl Slgiilari ilo segilir [2, s.10 ]. Belo proseslorin hor hansi
montagada coxillik dévrds tokrarlanmalar yerli iglim rejimini formalasdirir.
Meteoroloji elementlor zaman-mokan daxilindo forgli paylansada, hava
temperaturu vo yaginti rejimi demok olar ki, ¢oxillik dévrdo kaskin konara
¢ixmalara malik olmur [7, s.8]. Buna gora, iglim rejiminin dyronilmoasi belo
doyisma meyli zoif olan meteoroloji elementlarin todqiqi ilo aparilir.

Biitin regionlarda oldugu kimi Xozoryan1 regionun Azorbaycan
hissasinindo yerlogdiyi Conub Qafgazda da son 30 ilds iglim doyismalori 6z
tosirilorini genislondirir. Artiq hamiya malumdur ki, miasir iglim doyismolori
“istilosma” ilo miisahido edilir [9, s.9]. Qlobal istilosma, su catismazligi,
quraqlig, su basma, siirismo, Sohralasma vo. s. Kimi tohlikali tobiot
fenomenlorinin  zaman-mokan tokrarlanmalarimi  genislondirir [13, s.5].
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Regionlarda ananavi iglim rejimlorinin pozulmasi, zaman keg¢dikco miisahido
siralarinin artmasi, bu istigamatds todqiqatlarin yenidon aparilmasini vacib edir.

Xoazaryani orazilorin Azorbaycan hissasi regionda fiziki xususiyyatlarina
goroa secilir. Onun fiziki cografi mévqeyi, miirakkab relyefi, gorba dogru yiiksok
hiindiirlik kontrastt miirokkob iglim rejiminin formalasmasina imkan verir.
Xazoryani regionun iglim sistemini ayri-ayri bolgalor izro tadgiq etmok daha
etibarl1 metod hesab edilir [1, s.10 , 2, s.13]. Bu fonda, otrafda olan adalarla
(Abseron arxipelagi) birlikdo, Abseron akvatosiyasinda hava temperaturunun
muasir xdsusiyyatlorinin do askar edilmasina ehtiyac vardir. Bundan ©nco
mixtolif ~ dovrlords  O.M.Sixlinski,  ©.A.Madotzads, S.H.Safarov,
R.N.Mahmudov, R.M.Mommodov, N.S.Hiiseynov, F.O.imanov, Z.S.
Allahverdiyev, H.L.Nobiyev, U.R.Tagiyeva vo s. kimi alimlor torofindon
aparilan todqigatlarda hava temperaturunun ayliq, fasillik, coxillik doyismo
xususiyyatlori todqiq edilso do, zaman siralarmin artmasi, iglim rejiminin
kaskin doayismasi yenidan bu regionda hava temperaturunun miasir tosnifatinin
vermoasini labtd edir.

Material va metodlar
Todqigat isi, Xozryanmi regionun gqorbinds Abseron akvatoriyasinda
(Abseron yarimadast vo Abseron arxipelagl) Milli Hidrometeorologiya
Xidmatinin foaliyystdo olan Mastaga, Baki, Cilov, Neft Daslari, Olot, Sumqayit
Vo Pirallah1 hidrometeoroloji stansiyalarinin 1961-2023-cu illori ohato edon
ilkin malumatlarinin asasinda hoyata kegirilmisdir (Cadval 1).

Cadval 1
Hidrometeoroloji stansiyalarin asas xarakteristikalar
_ Hundurlik, |  Isdo istifado edilon lglim normalar
Stansiya m miisahido dovrlori, il Hava temperaturu
' (1961-1990), °C

Mastaga 27 1961-2023 14.0
Baki 2 1961-2023 14.6
Gilov -17 1961-2023 14.3
Neft Daglari -17 1961-2023 14.4
Olat -18 1961-2023 14.8
Sumgqayit -20 1961-2023 143
Pirallah1 -25 1961-2023 14.4

Tohlillor riyazi, statistik vo kartografik metodlar ilo yerins yetirilmis, hava
temperaturunun orta ay, fosil, coxillik vo zonal paylanma xisusiyyatlori,
zamandaxili doyismalori yerinos yetirilmisdir. Burda ¢oxillik dévr (1961-2023)
onilliklara béliinarok hava temperaturunun tendensiyasi arasdirilmis, onun
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1991-2023-cii illori ohato edon orta gostaricilorinin Umumdiinya Meteorologiya
Toskilatnin (UMT) son norma kimi tdvsiyys etdiyi 1961-1990-c1 illorin uygun
gostoaricilor ilo migayisasi aparilmisdir [13, s.5 ]. Tahlil naticalorindon cadval,
histogram, grafiklor Microsoft Excelds, elektron Xoritalor ArcGIS program
tominatlarinda oayanilosdirilmisdir.

Isin  magsadi. Qorb  Xozoryani regionda yerloson  Abseron
akvatoriyasinda hava temperaturunun zaman-mokan daxilinds miiasir paylanma
xususiyyatlori vo 1961-1990-c1 illorlo miigayisada toraddidlorinin muayyan
edilmasi tadgigat isinin asas hadafidir. Bu magsadlo hava temperaturunun ayliq,
fasillik, illik va orazi lzro paylanmasina baxilmigdir. Tovsiyya edilon norma
gostoricilori  (1961-1990) ilo migayisado hava temperaturunun orta
gostoaricilarinin 1991-2023-cl illords doyismalari tohlil edilmisdir.

Tadqiqatin miizakirasi

Abseron akvatoriyasit Boyiik Qafqaz daglarinin conub-sarq qurtaracaginda
yerloson Abseron yarimadasi vo eyniadli arxipelagini ohato edir. Yarimadanin
orazisi sorqdon donizsahili qumlug, gorbs dogru diizonlik, cala, ¢okoklik va
tiralor bir-birini avoz edir. Qarbdas tiralordon sonra dagliq relyef baslayir vo bu
800 m hiindirliys gadar davam edir [2, s.3]. Yarimadanin arazisinin boyuk
hissasi dlizonlik arealdir vo simali-garbdan ilboyu bura daxil olan milayim hava
kitlalori oraziys tosir edir. Bu zaman siroatli killoklor miisahids edilir. Burada
mirokkob relyef olmadigi iigiin kiilayin sirtinmo quivvesi 0-a yaxinlasir vo
doniz akvatoriyasinda daha da siddslonir [6, s.10, 7, s.18]. Nisboton dagliq arazi
yarimadanin qarbinds yerlosir vo yarimadanin iglim rejimina tasir etmir. Lakin,
dagliq qursagin iglim vo landsafti doniz vo yerli hava dovrani ilo formalagir.
Abseron yarimadasinda iqlim omaloa gatirici amillor doniz va simaldan galon
hava Kkitlolorinin tosirloridir. Xozor donizi ilo oshats olunma rayonun
tempertarurunun yayda kaskin isti vo qisda kaskin soyumamasina mane olur va
ilboyu rayonun sinoptik soraitino mudaxilo edir. Adston iri atmosfer
cabhoalarinds yaginti veran buludlar formalasir [5, s.4, 6, s.4].

Abseron akvatoriyasinda ilboyu ayliq orta temperaturlarin paylanmasi
forgli xususiyatlori ilo secilir. Dagliq areali ilo Abseron akavatoriyasi arasinda
hava temperaturunun illik gedisindo koskin farglor hiss edilmir. Akvatoriyada
yanvar (5.4°C) vo fevral (5.2°C) an soyuq aylardir. Mart (7.5°C) ayimndan aprel
ayma kim havanin temperaturu 11.8°C-o godor yiiksalir. Koskin artim mayda
(17.6°C) baslayir, iyun 23.1°C toskil edir. ilin on isti aylar1 iyul (26.1°C) vo
avqust (26.7°C) sayilir. Sentyabrdan (22.6°C) baslayaraq, hava temperaturu enir
vo oktyabrda 17.3°C, noyabrda 11.5°C olur. Dekabrda bu géstorici 7.4°C-o kimi
azalir. Akvatoriyanin orta illik temperaturu 15.2°C-dir.

Qorb dagliq hissado (Altiagac) 1000-1100 m orta dagligin asagi
sorhoddindo hava temperaturu yanvarda (-0.6) 0°C-don asagidir. Fevralda
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(0.1°C) bu gostarici miisbat giymatlor almaga baslayir. Martdan (3.4°C) iyuna
(17.2°C) kimi havalar siiratls isinir. Orta ayliq temperatur, iyulda vo avqustda
19.9°C toskil etmoklo ilin on isti aylar1 sayilir. Sentyabrdan (15.2°C) hava
temperaturu enmoys baslayir ki, bu noyabrda 4.6°C toskil edir. Dekabrda
(1.9°C) temperatur sortlosmoyo baslayir. Orta daghqda illik orta temperatur
gostaricisi 9-10°C civarindadir.

Cadval 2
Hava temperaturunun aylar tizra paylanmasi (1991-2023)
Stansiya Aylar il
| 1 Il v V Vi Vil | VI 1X X Xl | Xl

Mastaga 49| 48|73 |120| 180|235 | 26.2 | 26.6 | 223 | 168 | 11.0 | 6.8 | 15.0
Baki1 48 |1 49| 75|125| 184 | 239|266 | 27.0 | 221 | 16.7 | 11.0 | 6.9 | 15.2
Cilov 58 (53|71 |108 | 16.7| 224|257 | 266|229 | 177|121 | 82 | 151

Neft Daslar1 | 6.6 | 6.0 | 7.4 | 10.7 | 16.4 | 22.2 | 253 | 265 | 23.2 | 182 | 129 | 8.8 | 153
Olot 47 |51|79|123 | 185|238 | 26.7 | 271 | 225 | 17.0 | 106 | 6.3 | 15.2

Sumqayit |49 | 49| 75| 125|181 | 233|263 | 26,6 | 224 | 170 | 111 | 7.0 | 151

Pirallah1 57 (54| 75| 117|174 | 230|261 | 269 | 229 | 176|119 | 7.9 | 153
Rayon 54|52 |75|118 | 176 | 231 | 26.1 | 26.7 | 226 | 173 | 115 | 7.4 | 15.2

Xozroyani regionun bu rayonunda coxillik dovrdo orta ayliq hava
temperaturunun ekstermal (maksimal vo minimal) gostaricilorinin il orzinds
paylanmasi xiisusi ohomiyyato malikdir (Cadval 3). Belo ki, Abseron
akvatoriyasinda ¢oxillik (1961-2023) maksimal orta ayliq temperatur yanvar
(7.8°C) vo fevralda (8.3°C) on asagi gostoricilori miisahido edilmisdir. Bu
gostorici, stansiyalardan asili olaraq, martda 9-11°C, apreldo 13-16°C, mayda
20-23°C, iyunda 25-28°C, iyul vo avqustda 28-30°C, sentyabrda 24-25°C,
oktyabrda 20-21°C, noyabrda 14-17°C, dekabrda 10-13°C civarinda miisahida
edilmisdir [8, s.6]. Orta illik temperaturun maksimal gostaricilari stansiyalardan
asil1 olaraq, 16.3-16.9°C intervalinda paylanur.

Asag1 dagligin yuxari arealinda bu gostoricilor yanvar vo fevralda 5-6°C,
martda 9-10°C, aprelds 12-13°C, mayda 16-17°C, iyunda 20-21°C, iyulda 24-
25°C, avqustda 23-24°C, sentyabrda 20-21°C, oktyabrda 17-18°C, noyabr va
dekabrda 10-11°C toskil ermisdir.

1961-2023-ci illordo, hava temperaturunun orta ayliq maksimal
gostoricilorinin miisahido edildiyi ayri-ayr stansiyalara baxsaq, yanvarda 8.7°C
(1967, Neft Daslar1), fevralda 9.2°C (1979, Slat), martda 10.9°C (2008, Olat;
2023, Baki), aprelds 16.0°C (2001, Baki), mayda 22.5°C (2018, Neft Daslari),
iyunda 27.9°C (2018, Neft Daslar1), iyulda 29.6°C (2018, Baki), avqustda
29.6°C (2021, Baki), sentyabrda 25.2°C (2015, Neft Daslar1), oktyabrda 21.3°C
(2012, Neft Daslar1), noyabrda 15.4°C (2011, Neft Daslar1) vo dekabrda 12.8°C
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(2010, Neft Daslar1) geydo alinmis ayliq ekstremallardir.

Tohlillor gostorir ki, coxillikdo minimal orta ayliq temperatur
stansiyalardan asil1 olaraq, akvatoriyada yanvarda -1- +2°C, fevralda -0.3 -
2°C, martda 3-4°C, aprelds 8-10°C, mayda 13-16°C, iyunda 19-21°C, iyulda 22-
24°C, avqustda 24-25°C, sentyabrda 18-20°C, oktyabrda 11-14°C, noyabrda 5-
8C, dekabrda 1-5°C intervalinda miisahido edilmisdir. Abseron
akvatoriyasinda orta illik temperaturun minimal gostoricilori ayri-ayri
stansiyalar tizro 12.5-13.4°C araligindadir.

Cadval 3
Hava temperaturunun aylar iizro maksimal vo minamal paylanmasi (1961-2023)

T,°C | Stansiya | 1 11 v \ \ Vil | vl | IX X XI Xl il

Mastaga | 7.2 | 83 | 101 | 155 | 20.7 | 26.1 | 29.2 | 28.4 | 242 | 19.7 | 153 | 11.0 | 164

Baki 75 | 83 | 109 | 160|216 | 270 | 29.6 | 296 | 244 | 199 | 154 | 121 | 16.9

Gilov 81 | 75| 90 | 135|197 | 252 | 282 | 285 | 250|207 | 161 | 122 | 16.3

E NeftDas. | 87 | 82 | 96 | 133 | 225 | 279 | 289 | 28.7 | 25.2 | 21.3 | 168 | 128 | 16.9
= Olot 76 | 92 | 109 | 150 | 21.2 | 27.7 | 29.0 | 28.6 | 24.3 | 19.8 | 13.6 | 10.2 | 16.3
Sumgqayit | 7.3 | 84 | 10.8 | 15.8 | 20.6 | 25.7 | 29.2 | 287 | 24.4 | 198 | 159 | 116 | 16.1
Pirallahit | 79 | 82 | 98 | 145|201 | 257 | 289 | 29.1 | 249 | 20.6 | 16.0 | 12.1 | 16.7

Rayon 78 | 83 | 102 | 148 | 209 | 265 | 29.0 | 288 | 246 | 20.3 | 156 | 11.7 | 16.6
Magtaga | -13 | -0.2 | 34 | 80 | 140 | 198 | 229 | 238 | 187 | 124 | 57 2.7 12.5

Baki -04 | 04 | 35 | 88 | 151 | 203 | 241 | 23.7 | 186 | 106 | 55 1.4 13.3

Gilov 12 | 10| 40 | 79 [ 132 ]189 | 229 | 240 ] 191 | 140 | 7.2 3.5 13.0

£ NeftDas. | 1.9 | 18 | 44 | 76 | 125 | 184 | 224 | 23.7 | 198 | 144 | 1.7 5.1 13.4
= Olot -0.7 | 03 | 42 9.7 | 157 | 205 | 215 | 247 | 176 | 11.2 | 49 2.2 13.4

Sumgqayit | -1.2 | -03 | 33 | 82 | 144 | 204 | 232 | 241 | 191 | 125 | 55 | 22 12.9

Pirallahh | 0.8 | 06 | 39 | 83 | 13.7 | 19.6 | 232 | 243 | 20.1 | 134 | 69 | 4.2 132

Rayon 00 | 05| 38 | 84 | 141|197 | 229 | 240 | 19.0 | 126 | 6.2 | 3.0 13.1

Alcaq dagligin yuxar1 arealinda bu gostorici muvafiq olaraq, yanvar,
fevralda -7- -9°C, martda -1 - -2°C, aprerldo 0-1°C, mayda 7-8°C, iyunda 6-7°C,
iyulda 8-9°C, avqustda 14-15°C, sentyabrda 11-12°C, oktyabrda 5-6°C, noyabr
vo dekabrda -4- -5°C araliginda olmusdur. Tobii ki, bu gostaricilor coxillik
dovrds ayri-ayri illor Uzro hesablanmis orta gostaricilordon segilmisdir.

Xozoryan1 orazilorin Abseron akvatoriyast rayonunda orta ayliq
temperaturun minimal gostariclori ilboyu fiziki-cografi amillor ilo olagodar
olaraq stansiyalar uUzro forqli paylanir. Belo ki, rayonda on asagi orta ayliq
temperaturlar yanvarda -1.3°C (1979, Mastaga), fevralda -0.3°C (1969,
Sumgqayit), martda 3.3°C (1985, Sumgqayit), aprelds 7.6°C (1987, Neft Daslar1),
mayda 12.5°C (1978, Neft Daslar1), iyunda 18.4°C (1978, Neft Daslar1), iyulda
21.5°C (1992, ®Blat), avqustda 23.7°C (1965, Baki; 1978, Neft Daslari),
sentyabrda 17.6°C (1992, Olat), oktyabrda 10.6°C (1965, Bak1), noyabrda 4.9°C
(1977, Blat), dekabrda 1.4°C (2002, Baki) miisahido olunmusdur.
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Ekstremal g0storicilorin  tohlili gostorir ki, coxillik arzinds ham
maksimal, homda minimal gostoricilor daha ¢ox Neft Daglar1 stansiyasinda
miisahido edilmisdir. Buna sabab, simaldan golon soyuq hava kitlslorinin
asason qis aylarinda siddatli kilok va soyuq hava soraitinin, yayda iso sakit
havada soraitindo donizin qizmasi vo Yyuksok temperaturun burada hakim
olmasidir.

Abseron akvatoriyasinda ayliq temperaturlarin forqli xiisusiyyatli
olmasi, burada fasillik temperatur gostaricilorinin do forqli paylanmasina sobob
olur. Rayonda fosillik hava temperaturlarinin orta gostoricilori stansiyalarin
yerlogmo xiisusiyyatlorino goro doyisir.

Belo ki, Abseron akvatoriyasinin orazisindo orta aylhiq vo fosillik
gostaricilords nazara ¢arpacaq doyisikliklor basg vermir, lakin, algaq dagliqda bu
gostaricilor bir qador forqli qiymatlor alir. Abseron akvatoriyasinda, fasillik orta
temperatur qisda 6-7°C, yazda 12-13°C, yayda 25-26°C, payizda 17-18°C
civarinda doyisir. On isti fosil yay, on soyuq iso qisdir. Soyuq movsiimdo
donizds yerloson Cilov, Neft Daglar1 vo Pirallahida hava temperaturu yarimada
ilo miiqayisodo 1-2°C ¢ox miilayim, isti dévrdo iso 1-2°C daha sorin olur. Bu iso
orazido doniz amilinin tosiri ilo bas verir. Rayonun algaq dagliginda iso orta
fasillik temperatur gostoricilori qisda 0-1°C, yazda 8°C, yayda 19°C, payizda
10°C toskil edir (Sokil 1).

Qis mYaz mYay = Payiz

27 25,4 258 249 206 258 25,4 25,3

9 71
55 55 6.5 5,3 5,6

63
Mastaga Baki Cilov  Neft Daglar1  Olot Sumgqayit  Pirallaht

Stansiya
S$okil 1. Hava temperaturunun fasillik paylanmast (1991-2023)

Abseron akvatoriyasinda hidrometeoroloji stansiyalarin ilkin molumatlari
osasinda orta illik temperatur gostaricilorinin arazi zro miiasir paylanmasi vo
miisahido malumati olmayan orazilorin gostaricilorinin muayyanlasdirmok igiin
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ArcGIS virtual programinda elektron xorito tortib edilmisdir. Xorito peyk
sokillarinin (satalite data) desifra edilmasindon alinmis DEM (Digital Elevation
Model) fayllariin iizorinds hiindirliyin daqiq klasifikasiyasi ilo yaradilmisdir
[4,s.7].

Orazinin hagiqi koordinant va hipsometrik gostaricilorini oks etdiran 3D
xaritasinds, doqiqlik vertikal 30 m, horizontal 10 m intervalinda siiriismo
chtimallindan azdir. Xoaritoya nozor salsaq, ilk olaraq, orta illik temperaturun
dizanlik orazilordo, simal ilo migayisado conubda daha isti oldugunu gors
bilorik.

Akvatoriyada hunddrliyd 200 m-don asagi olan biitiin arealda
temperaturun illik orta gostoricisinin giymeti 14-16°C intervalinda olur. Bu
areal imumi arazinin 68.9 %-ni togkil edir. Yarimadanin gorbins getdikca 6nca
tiralor, sonra iso Boyiik Qafqaz daglarinin sorq algaq dagligindan orta daghigin
~800 m ytiksokliyina kimi areallar bir-birini avaz edir. Rayonun 200-500 m
arealinda (iimumi orazinin 29.2 %-i) havanin orta illik temperaturu 12-14°C,
500-800 m-lik algaqdagliqda (1.9 %) 10-12°C toskil edir. Rayonda cay sobokasi
cox azdir vo oksariyyati yayda quruyur. Qobustan-Abseron rayonunun gollori
Umumi orazinin 0.8 %-ni toskil edir. Giicli istilik kegid fasillorda gticlu
buxarlanma ilo miisahids edilir (Sakil 2).
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Sakil 2. Hava temperaturunun orta illik géstaricilari (1991-2023)
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Boyiik Qafqaz daglarinin orta illik hava temperatur gostaricilarinin
dizanlik orazilords daha yuksak olmasi va yuxari dogru bir qodor azalmasi vo
ilin isti dovriinds burada yagintilarin azligi, su ehtiyyatinin asagi olmasi, conub
Vo sorq yamacin birlosmasinds yerlosmosi bu zonada yasil landsaftin
yayilmasina imkan vermir. Beloliklo, Abseron akvatoriyasinin toxminan 200 m-
o kimi morkazi vo sorgi dizonliklorinds orta vo zoif pargalanmis dagarasi
dizanlik va ovaliglarin yarimsahra, 200 m-don yuxari 1000 m hiindiirliiys Kimi
koskin vo orta dorocods pargalanmis dagotoyinin yarimsohra landsafti
yayilmisdir [4, s.8].

Abseron akvatoriyasinin orta illik hava temperaturunun 1961-2023-ci
illar orzinds tendensiyasini miioyyan etmok tiglin qrafik qurulmusdur. Qrafiko
osasan, Umumi coxillikdo orta illik temperatur tendensiyasi, ayri-ayri illords
toraddidlor olsa da, Umimi doévr G¢ln butln stansiyalarda misbat trend
movecud olmusdur.

Coxillik fazada imumi ddvrlo miigayisado, filtir vasitssi ilo 1966, 2005,
2010, 2012, 2018-2023 -cu illor siranin oan isti, 1964, 1965, 1969, 1973, 1976,
1977, 1978, 1987, 1992, 1993-c illar isa an soyuq kegan 10 il oldugu miiayyan
edilmisdir (Sokil 3). Tohlillor gostarir ki, siranin an isti illarinin 90 %-i 2005-ci
ildon sonra miisahids edilib. On soyuq illorin hamisi isa 1993-cl ildon avval bas
verib. Bu miigayisa rayonda istilosmonin kaskin getdiyins stibutdur.

"°7 y=0.0132x-11.168 y = 0.0289x - 42.648 y=0.0301x-45.06 y=0.0293x - 43.736
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Sakil 3. Hidromoeteoroloji stansiyalarda orta illik hava temperaturunun dinamikasi

a2

Regional iglim doyismolori son onilliklords 6z tosir dairslorini siiratlo
geniglondirir. Conub Qafqaz regionunda zaman kecdikco tohliikali tobiot
fenomenlorinin tokrarlanma tezliyi vo insan tohliikesizliyi riski artir [6, $.8].
Buna goro iqlim doyigmolorinin biitiin regionlarda oldugu kimi Abseron
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akvatoriyasina da tosirlori daim arasdirilir. Todqiqatda hava temperaturunun
zaman-moakan daxili paylanma xiisusiyyastlori Oyronilmokls yanasi iqlim
doyigsmolorinin hava temperaturuna tosirlori do arasdirilmigdir. Bunun {igiin
1961-1990-c1 illarin hava temperaturunun orta gostaricilori 1991-2023-cii illorin
uygun gostoricilori ilo miiqayiso edilmisdir (Sakil 4).

mperatur, 0C

T

30
28
26 p—
24
22
20 / \
18
16
14
12
10
8
6
4
2
0

Aylar
—+—1961-1990  —+—1991-2023  —+— Anomaliya

Sakil 4. Hava temperaturunun 1961-1990-c: illorls miigayisada
1991-2023-cii illorda toraddiidlari

Tohlillor gosterir ki, norma ilo miiqayisade 1991-2023-cii illorde
Abseronda havanin orta illik temperaturu biitiin aylarda artmisdir. Bu rayonda
temperaturun miisbot anomaliyasinin illik orta gdstoricisi 0.8°C toskil edir.
Beloki, temperatur artimi yanvar, fevral, iyun aylarinda (0.9°C), mart vo oktyabr
aylarida iso (1.1°C-1.2°C) godor qalxmisd: ,lakin aprel, may aylarinda isa
temperatur (0.4°C - 0.5°C) godor enmo miisahido edilib, iyul vo sentyabr
aylarinda iso orta temperatur yenidon yiiksolorok (0.7°C-0.8°C) civarinda
olmusdur. Avqust ayinda bu yiiksolma (1.3°C) olub. Dekabr, noyabr aylarinda
iso ayliq orta temperatur yenidon enorok (0.3°C-0.4°C) intervalinda miisahido
edilib. (Sokil 4). Regionda maksimal artim avqustda 1.3°C olmusdur. Ayri-ayri
stansiyalarda anomaliyalara nozor salsaq, Neft Daslar1 (1.5°C, avqust), Mastaga
(1.5°C, avqust, oktyabr) vo Baki (1.4°C, avqust), Pirallah1 (1.4°C, avqust,
oktyabr, Mastaga (1.4°C, mart, iyun) daha ¢ox artim diggot gokir.

Olkonin iri sohorlori vo ya Baki aglomerasiyasnin bu rayonda
yerlosmasi, golocokds termal, enerji, aqgrokultural, sonaye vo su ehtiyatlari
catismazli@inin yaranmamasi, vo daim tolobati 6domo gabiliystinin gorunub
saxlanmasi tclin bas veran iglim doyismolorinin burada onilliklor Uzro
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izlonmoasi vacib masaladir [4, .9, 9, s.14, 10, s.2]. Bu yanasma biza, mitigasiya
todbirlarinin daim inkisaf etdirmoys imkan verir.

Abseron akvatoriyasinda 1961-2023-cii illordo orta illik hava
temperaturunun onillik orta gostericilorinin doyigsmo qrafiki verilmisdir.
Rayonun orta illik temperaturunun 1961-1970-ci ildon baslayaraq, har névbati
on ilin, avvalki on il ilo miiqayisasi aparilmigdir. Naticolor gostarir ki, orta illik
temperatur 1971-1980-c1 ilo dogru todricon (0.3°C) azaldigimi gdrmok
mumkindir. 1981-1990-c1 illordon baslayaraq, hor dekada, avvalki 10 illiklo
miiqayisado 0.2°C, 1991-2000-do 0.2°C, 2001-2010-da 0.6°C, 2011-2020-do
0.3°C, 2020-2023-do 0.5°C artmusdir. Coxilliyin oan soyuq fazasi olan, 1971-
1980-ci illorlo miigayisodo 2011-2020-ci illorin orta illik temperaturu arasinda
1.3°C forq var. Bu iso son 63 ildo regionda “istilosmonin” koskinlosdiyini
gostorir. Qrafiko nozor salsaq, bolgodo temperaturun 1980-c1 ilo godor nisboton
azalmasina baxmayaraq, 1981-ci ildon onun daim artdigin1 gérmok olar.
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Sakil 5. Abseron akvatoriyasinda hava temperaturunun onilliklaor ilo dinamikasi

Dovr orzindo daha asagr hava temperaturu 1971-1980-c1 illordo
miisahido edilmisdir. ©gor, bu siram1 trend vo movsiimliik modellogdirmoads
eksponensial hamarlagdirma (Holt-Vinters metod) istifado edorok uzatsaq, onda
rayonun orta illik temperaturunun 2100-cii ildo 19.2°C  olmasim
prognozlasdirmagq olar [11, s. 4, 12, s.6].

Natico

Xazaryans orazilorin Abseron rayonunda 1961-2023-cl illor Gzro hava
temperaturunun ilkin molumatlar1 osasinda yerino yetirilmis todgigatda
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asagidaki naticalor mioyyoan edilmisdir:

1. Akvatoriyada hava temperaturunun orta ayliq gostoricilarinin on asagi
haddi fevralda (5.2°C), on yiiksok hoddi avqustda (26.7°C) miisahido edilir. ©n
soyuq ayla on isti ay arasinda amplituda akvatoriyada 21.5°C taskil edir.

2. Abseron akvatoriyasinda, fasillik orta temperatur qisda 6-7°C, yazda
12-13°C, yayda 25-26°C, payizda 17-18°C civarinda doyisir. Rayonun alcaq
dagliginda iso orta fosillik temperatur gostoricilori qisda 0-1°C, yazda 8°C,
yayda 19°C, payizda 10°C taskil edir.

3. Rayonda 200 m-don asagi olan arecalinda temperaturun illik orta
gostoricisi 14-16°C, 200-500 m arealinda 12-14°C, 500-800 m-lik alcaq
dagliqda 10-12°C toskil edir.

4. Bolgado 1961-1990-c1 illar ilo mugayisads 1991-2023-cii illords hava
temperaturunun orta illik gostoricilori 0.8°C artmisdir. Artim gostoricilori
avqustda (1.3°C) vo oktyabrda (1.2°C) maksimal haddo olmusdur.

Abseron akvatoriyasinda iglim dayismalarinin tasirlorinin genislonmasi
ilo, hava temperaturunun artmasi gézlonilir. Bu proses iumumi regionda getdiyi
iiclin, Abseron yarimadasinda buxarlanmanin miqdan artacaqdir. Bu yaginti
miqdarinin artmasi ilo miisahido edilo bilor. Lakin, sirin su ehtiyatlar1 zaman
kecdikcoa tilkonacakdir. Bildiyimiz kimi, regionda gay sobokosi ¢ox azdir vo
sirin su tolabati Boylik Qafqaz daglarinin yamaclarindan yarimadaya noq|l edilir.
Sirin su ehtiyatinmn tiikkonmasinin bir nego osas sobabi var. ilk olarag, su ehtiyat1
gOturulon arazilords illik axim hocmi azalacaq, temperatur artimi agiq sathds vo
Ceyranbatan su anbarinda buxarlanmanin hocmini artiracaqdir. Bu problemin
aradan qaldirilmas: ii¢lin Xozor donizinin suyunun sirinlogdirilmasi vacibdir.
Digor torofdon Bakiya son illords diison atmosfer yagintilarinda artim miisahido
edilir. Yagis sularinin infiltirizasiyast vo depolanmasi prosesindo mitigasiya
todbirlorindon sayilir. Regionda iglim doyismolori sohralagsma, soranlasma va
stirigmoni  geniglondiracokdir. Todqgiqat isi yuxarida sadalanan biitiin
moasalalarin hallinds nozars alina bilor.
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Acar sozlar: Kiir cayi, asagi axin, qrunt sulari, ¢irklonmoa, geoloji qurulus,
torpaq ortiiyii, soharsalma, atraf miihit, ekoloji sarait, urbanizasiya, landsaft tiplari,
atmosfer, sanaye muassisalori

Kiiriin agsag1 axininda caya birbasa ¢ixisi olan soharlarin ekoloji vaziyyatinin
baslica xiisusiyyatlorini tasvir etmok {igiin soharlarin ilk ndvbada yerlosdiyi arazilarin
tobii cografi soraiti giymetlondirilmigdir. Maqgalods Kiir cayma birbasa ¢ixisi olan
soharlorin kompleks giymotlondirilmasinds orazinin geoloji qurulusu, relyefi, torpag-
bitki ortliyii, iglimi, hidrografik saraiti, sohor ohalisinin maskunlagsmasi, Kiir-Araz
caylarinin tasiri, va S. tadgiq edilmisdir. Sohoarlorin birbasa urbanizasiya vaziyystinden
ash olaraq tobii goraitin giymotlondirilmasi va saharsalmada landsaftin yeri miisyyon
olunmusdur. Sohor atrafi orazilorin landsaft tiplari Xaritasi tortib edilmis, eyni zamanda
Xoritoda qrunt sularinin yatma dorinliklori, ¢irkab sularin axidildigi yerlor oks
olunmusgdur. Ekocografi soraitin ¢irklonmosinin insan organizmino monfi tosirlori
aragdirtlmigdir.

A.B.Hazuee

OILIEHKA I'OPOJIOB, UMEIOIIIUX MTPSIMOM BbIXO/I K PEKE KYPA
1O UX IKOJIOTI'O-TEOI' PAOUYECKHUM YCJIOBUAM

Knroueswvle cnoea: Kypa, nuscrnee meueHue, noo3emuvie 800bl, 3depA3HeHuUe,
2eono2uiecKkoe  CMpoeHue,  PACMUMENbHbIL — NOKPO8,  2pA0O0CHPOUMENbCmE0,
OKpyJfcaiowas cpeoa, KoA0cUdecKue yCciosus, ypoanusayus, munsl J1aHOWagdmos,
ammocgepa, npomvluLIeHHble NPEONPUAMUS

s ommMcanusi OCHOBHBIX OCOOEHHOCTEM YKOJIOTHYECKON CHUTYyallud TOPOJIOB,
MMEIONINX TPSIMON BBIXOJ K peke Hmke Mo TedeHuto Kypbl, ObUTH OILICHEHBI
MPUPOTHO-TEOrpaUIECKUMUA  YCIOBUSMH  TEPPUTOPHH  TPEUMYINECTBEHHOTO
pAacIoNoKeHHsT TOPOJCKOTo, paccenieHue BimsiHHEe Kypbl, peku Apa3 u jp. ObLl
n3yueH. Ha oCHOBE HENMOCPEJACTBEHHOW ypOaHU3AI[MOHHOW CHUTYalldd TOpPOJIOB
ompejieieHa  OIlGHKa  INPHUPOJHBIX  YCIOBMUA ©W  MecTa  JaHmmadra B
TPaIOCTPOUTENBCTBE, COCTaBICHA KapTa THUIIOB JAHAIIAGTOB TEPPUTOPUN BOKPYT
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ropoja, a Takke OJHOBPEMEHHO COCTABJIEHA KapTa THUIIOB JaHAMA(Ta TEpPUTOPUN
BOKpYT ropoga. Ha kxapre ObTM OTpaskeHBI TITyOMHA 3aJIeTaHHs TPYHTOBBIX BOJ U
MecTa cOpoca CTOYHBIX BOJX. lcciemoBaHO HETaTHMBHOE BIUSHHE 3arps3HCHUS
OKpY>KaroIel Cpe/ibl Ha OpraHU3M UYeJIOBEKa.

E.V.Nagiyev

THE ECO-GEOGRAPHICAL ASSESSMENT OF THE CITIESWITH
DIRECT ACCESS TO THE KURA RIVER

Keywords: Kura River, downstream, groundwater, pollution, geological
structure, land cover, urban planning, environment, ecological conditions,
urbanization, landscape types, atmosphere, industrial enterprises

In order to describe the main features of the ecological situation of the cities
with direct access to the river downstream of the Kura, the natural geographical
conditions of the areas where the cities are primarily located were evaluated.
settlement of urban population, the influence of the Kura-Araz rivers, etc. has been
studied. Based on the direct urbanization situation of the cities, the assessment of the
natural conditions and the place of the landscape in urban planning was determined.
The map of the landscape types of the areas around the city was drawn up, and at the
same time, the depth of the groundwater and the places where the sewage was
discharged were reflected on the map. The negative effects of environmental pollution
on the human body have been investigated.

Respublikamizin asasan okingilik regionu olan Aran iqgtisadi rayonunun
Kiirtin asag1 axminda yerlogson soharlori vo onlar1 shato edon rayonlarin tabii
saraiti, cografi movqeyi, 6ziino Maxsuslugu ilo forglonir. Kiir ¢ayina birbasa
¢ixis1 olan saharlorin (Mingasevir, Yevlax, Zordab, Sabirabad, Sirvan, Salyan
Vo Neftcala) miihiti Boylik Qafqazin conub yamaclarindan axan caylarin
doralori, 6n daghgin sirvan diiziino sixan topalori, ¢6ldoki mikro relyef
formalari, quru-¢ol vo quru subtropik iglimla shato olunur. Torpaglart boz,
gonur, ¢omon-bataqliq, qumsal, soran-sorokotli olmagla muxtalif areallarla
forglonir. Azda olsa yasilliglar, baglar, yerli qoruglar aran mihitino olverisli
tosir gostormisdir. Zaman kegdikco insanin tosorriifat foaliyyatinin tasiri
naticasinds tobii landsaft komplekslarinin yeni mohsuldar tiplori yaranmisdir
[11, s.13]. Bir ¢ox cohotdon landsaft tiplori sohor mdibhitini zonginlosdirir.
Sohorsalinmanin, yenidon qurulmasinda landsaftlarin somarali qurulmasina va
orazilords yerli qoruglarin yaradilmasina ehtiyac artmisdir. Sohar landsaftinin
optimallagdirilmas: tosarriifata misbot tosir gosterir [2, s.179]. Sahor vo
sohoratrafi  landsaftlarin  urbanlasmis  orazilorindo  dayanmigli  inkisaf
formalagsmaqdadir. Tobioti borpa islori va olageli mikroiglim doyisikliklori
orazido sohralasmanin nizamlanmasina miisbat tosir edir [4, s.38]. Xorito 1 do
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geyd olunan Kiirlin asag1 aximin istigamotindo caya Vo birbasa ¢ixis1 olan
sohorloratrafi  orazilordo 30-a yaxin landsaft tiplori vo yarimtiplori
gOstorilmisdir. Bunlara misal olaraq zoif par¢alanmis alliivial ¢ay daralarinin
subasar-gomoan torpaqlarinda tugaydan sonraki mesoliklorin, yulgunu,
qaratikani, boyiirtkan, kolluglari, zaif pargalanmis yasti diizonliklorin alltvial
torpaqglarinda bataqliq bitkilori, pargalanmamis yasti doniz duizonliklorinin zaif
inkisaf etmis qumlu torpaqlarinda yagli soranotunu va S. misal géstermoak olar.

Xarita 1. Landsaftin miiasir tiplari (Kiir ¢ayina birbasa ¢ixist olan sahar va rayonlar)

-] Vi \ 2 Landsaftin miiasir tiplari B s
”+5 L Migyas; 1:850000 . i}
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| @ Rayon merkazlari =/ Beton band
Girkab suairn Magistral yollar
LY wodidd yer Digar yollar
Qrunt sulannin yatma 7"~ jnzbati rayon sarhadi Spatal Refirence y 7
darinliki (m) Gaylar Name: 'WGS 1984 UTM Zone 39N y x i { ar danizi
FCS: WGS 1564 UTH Zone 30N [ * 2]
b <1 Su anban va gilr | GES: GLSWGS 1984 2 Ir
Datum: WGS 1954 ) ) ) S ﬁ
o 12 Kanallar Proectn, ' 3 :
L ’ Contral k. 45,0000 v ] N AN T
25 Yasayts mantagala |, i o opOngiar 0000 0. 10 20 40," .l H0r 80 '/‘ 4 L 4 B CGIAR USGS
510 J Qongu rayoniar P ol - ¥, i
- B I ] T 'R [ 10 LY )

4

163




E.V.Nagiev

Landsaft tiplari
1,Algagq dadligin hamarlanms suaynclannin va orta pargalanmi azmeyilli yamaclannin sabalidi va agiq sabald torpaglannda yovsanir-aotiu va mixtalf gollar

2 Intensiv pargalanmis dik bendlendl yamaclann gahvayi dag va sabaldi torpaglannda yovsanir-efemerl bitkilar va qaratikan kolluglan

,0rta parcalanmis arid-denudasion dadlann bedlendli boz-gahvayi da efemerli-y h bitkiler va qaratikan kolluglan
E 4,Intensiv pargalanmig bedlendii dik yamaclarin boz -gahvayi va agiq sabaldi torpaglannda yovgan, efemer va daj soranotu bitidlari
5,2sif va orta parcalanms algag tirslarin bedlendii yamaciannin agiq sabalidi torpaglarinda yovsan-efemeri va yovganli-gangizli bithilar

§,2aif pargalanmis meyill dizanliklarin gaiin daj qatayi torpaglannda yovsanir-efemeri, yovsanl-izarfikl gbller, qaratikan va qaragigak kolluglan

0 7 azmeyill livial w 5 mesadan sonraks Kolluglardan ibarat gBllar

I: 8,Zaif parcalanmig alllvial cay daralarinin alllivial subasar-gaman torpaglaninda tugay mesgali, yulgun, qaratikan, baylirtkan kolluglan

@ 9,0rta parcalanmig cay daralarinin allivial-gsman torpaglarinda gaman-col, caman-bataghq va camanr-kol bitkilari

JEL]] 10,28i parcatanms yash duzaniidarin livia torpaglarnda batagie bitar

|: 11,Parcalanmamig azmeyill yast: diizanliklarin zaif inkisaf etmis bataglig torpaglannda Xazar danizi va grunt sulannin yiksak saviyyasi saraitinda formalagib yayilis gdl-bataghq bitkilari

12 alcaq yash diizanllarin sorakati gaman {qams,ci) bataglig bitklari

[’ T 13,Parcalanmanmig alcaq yast dizanliklarin gaman va gaman-boz torpaglannda bataqliq va gaman-bataghq bitkilari
14,Zaif pargalanmig azmeyilli daniz diizanliklarinin zaif inkisaf etmi batagliq torpaglaninda batagliq va gamen-batagliq bitkileri
SSNY 15 parcalanmans yast daniz ditzanlikirinin zaif inkisaf etmis qumlu torpaglannda yagh soranotu va soran bitlari

[#+3 16,parcalanmamis daniz qumlu-tapel dizaniiarin qumiu ag qonur torpaglaninda yovsanir-gangizi va yovsanlrefemerli bitkler

17,2 pali-dalgal boz-gonur yovsanir-efemerli va yovsani-gangi bitlar

‘ . 4 18P azmeyilli yasti, tapali diizanlikiarin boz-qonur liteb 5 yovganl, yovsar i va soranctulu bitkilar

_77 19,Zaif pargalanmig yash, tapali-dalgah dizanlikiarin aciq qonur bataqhq torpaglannda yovganli-gangizii va yovsani-efemeri, qismen batagiiq bitkilari

[N 20,28 pargalanns meyil yast allvil-proivial dizanlidarin boz-gaman torpalannda i otiaglan kimi stfads edian yovsani-efemert bitlar

[T 21 parcalanmanis st qumutepal dzanilerin a2 humusly boz-gamen torpaglaninda gengizi yovsani v efemerti bitlor
(/| 22,20 pargalanmi yast v konusarasi Gaman-boz goran efemer va cala-caman bitkilari

23 Azmeyilli yast duzaniidarin az humusiu boz-gaman torpaglaninda gangizli-yovsanii va efemerii bitiilar

E 24 maili sathi dizanliklerin boz-gonur yovsanli-efemerf va yovsanli-gangizli bitkilar
[ 25, Pargalanmans dalali-tapai diizanlilarin, boz-gamen soran torpaglarinda yovsanli-gangizl va yovsanir-efemerli bitkliar
"_u_'// 26,Zaif pargalanmig azmeyili diizanliklarin boz-qonur soran torpaglannda yovsanl-efemerli, yovsani-gangizli bitkilar

27, azmeyilli yast boz-gaman soran yovsanl, yovsanh-efemerli bitkilar

28,Zaif pargalanmig azmeyilli tapsli-tirali diizanliklarin boz-gaman, allivial torpaglannda selitab-bag aqro landsaftiarina dayisdirilmis yovsanii-gangizli va yovsanii-efemeri bitkilar

29,2sif pargalanmi azmeyili daldalr tapaii dizaniklarin gadimdan suvarlan boz-gaman torpaglarinda seliteb-baj va bad-plantasiya aqrolandsaftianna dayisdirimis yovsanli-efemerii va yovsani-gangizli bitkilar

30,0rta pargalanmig azmeyill tirali diizanliklarin agq sabalidi v boz-gamen torpaglarinda bag-plantasiya agro landsaftianna dayigdirilmis yovganii-efemerli va yovganii-gangizii bitkilar

Xorita 1-da geyd olunan landsaft tiplorinin gostaricilori

Rayon landsaftlarina intensiv tosir gostoron amillora quraqligi, bununla
yanas1 antropogen amillori gostormok olar [12, s.159]. Bundan alava saharlarin
bozi orazilorids qrunt sulariin yatim doarinliyinin soths yaxin olmasi 1m qodor
sath sulari ilo birlogir. Cox zaman kortobii suvarmalar torpaglarin sorlasma vo
torpag-meliorativ tadbirlori su hévzalalarinin va su anbarlarinin qrunt sularinin
Saviyyasinin sotho qalxmasina tasir gostorir [3, s.49]. Orazi liglin asasan quru
subtropik iqlimi xarakterik oldugundan ovaliqda kond tosrriifat1 bitkilarinin
normal inkisafi {iglin zoruri olan isiq vo istilik ehtiyatindan somorali istifads
etmok lazim golir. Relyefi asasoon duizoanliklordan ibarst olmagla arazisi sorge
dogru meyillidir. Tadqig olunan arazinin iglimi asasan quru subtropik olmagla
havanin orta illik temperaturlar1 +25° 26 °C olsada bozon istilik 43°C-yo qodor
yiiksalir. Qisda bozi hallarda saxta miisahido edilsods, orta tempratur 2°C-3°C-
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dir. Illik yagmtmin miqdar1 200-400 mm arasinda doyisir vo gorbdon sorgoe
dogru azalir. ©On az yaginti rayonun sorq Vo conub-sorqi Sirvan diiziindo
miisahido edilir. Kiir ¢aymi qidalandiran monbolor aprel aymnda ¢ayin
Saviyyasini qaldirir. Sirvan diiziindon axan ¢aylar (Turyangay, Girdimangay vo
Agsu) Kiiriin saviyyasini yaz va yayda gursulu edir. Bu 6z névbasinds sohar vo
sohar otrafi oraziloro monfi tasirini gostorir. Aprel aylarinda an yliksok haddo
catir. Bu miiddat orzinds illik axinin 60-70%-i diisiir. Sentyabr vo oktyabr
aylarinda Kiir caymin suyunun soviyyasi minimal saviyyads miisahids olunur.
Sohorlarin relyef-litogen soraitino uygun tikinti-drenaj sobokasi olmadigindan
sanitar epidomoloji prosseslarin pislosmasina tasir edir, naticads isa isti aylarda
bozi xastaliklorin yaranmasina sobab olur. Sahorlords havanin tempraturunun
artmasi ¢irklondiricilorin artmasia da sabob olur. MUosyyan soraitds tabii va
antropogen cirklonmalori havaninda ¢irklonmasina ssbab olur [13, s.9].
Yuxarida gostarilon ekoloji miihit ovaliqda yerloson soharlorin, elocads Kiirlo
bagli olan sohoarlorin hoyat torziini sociyyslondirir. 1953-cl ildon istifadoya
verilon Mingacevir hidroenerji kompleksi ohalinin  moskunlagmasina vo
inkisafina miihiim tasirlor gostormisdir. Yaranmis miihitin formalasmasi sosial-
iqtisadi soraitin vo urbanizasiyanin inkisafinada 6z tosirini gostormisdir.
Tadgigat zonasiin an boyiik sohori olan Mingagevir sohori hidrokompleksin
yaranmas1 naticasinds miiasir soviyyads formalasmisdir. infrasttruktura asasan
enerji vo xammal istehsal saholorino malik olmagla burada evtikma, domir-
beton zavodlari, toxuculuq, yeyinti eloco do baliq kombinatlari, yun emali,
titin fabriki vo s.foaliyyotdadir. Mingogevir aqloimerasiyasinin  galocok
inkisafi Kiir cayinin su, enerji, baliq ehtiyatlarindan, orazinin tikinti materiallar
ilo tominati aqrar-sonaye  birliklorinin,  yol-nagliyyat  vasitalorinin
genislondirilmasi ilo olagalondirilir. Umumiyyatlo Mingacevir Olkonin gimal-
garb zonasinda Soki, Ganca, Yevlax istigamatinds gucli nagliyyat qovsagina
Vo sohor infrastrukturuna malikdir. Bunlarla yanasi Mingagevirin shatesinds
agrar emal tosorriifatina  osaslanan  muassisalori  genislondirmaklo
urbanizasiyanin hacmini artirir.

Mingoacevirin oshalisi 100 mindan ¢ox olmagla boyikliyino gors
Azaorbaycanin dordiincii sohoridir. Ona yaxin olan sahar-gosabalari vo bir gox
kond yasayis montogoalorinin amok gabiliyyatli ohalisini 6ziino calb edir.
Mingagevir Kiir ¢ayinin hor iki sahilinda yerlogsmokla va iglimi isti-milayim
olmagla butin fasillords turistlori 6ziino calb edir. Xisusilo su idmangilarinin
ilin butln fasillorinds burada idman yarislart ilo bagl hazirliq kegirilmasing
sorait yaradir. Mingacevirin 5 min illik tarixi arzinds Mingagevirin maddi-
madoani tasarriifat va s. maskanlori kiitlovi turizmin inkisafi tigiin maddi-modani
potensial hesab etmak olar. Mingagevir aglomerasiyasi Kiir ¢aynnin sol vo sag
sahili boyu Yevlax soharini vo Xaldan gosobosini ohato edir. 1320 km? orazi
tutan Mingagevir aglomerasiyasinda 210 min nafar ohali maskunlasmigdir [6,
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s.161]. Hor km?-0 130 nofor diisiir. Kiirotrafi vo eloco do sohorotrafi miihit
Ozlina moxsus saciyyalonir. Beloki, yeraltt sularin doyismosi daha bariz
nimunadir. Mitoxasislorin fikri ils razilasmaq olar ki, Kiir ¢ay1 Mingagevir su
anbarindan sonra, bazi illor arzinds asag1 axinda sel sulart naticasinds sohor vo
soharotrafi orazilori sel altina alir vo naticads litogen muhit gorginlosir.
Bununla yanagi subasma hallar1 kanalizasiya sulari ilo birlosdikde mihit daha
da gorginlosdirir. Sirvan-aglomerasiyasi1 Kiir sahilindo yerlosmoklo ohalisi 75
mindon ¢oxdur. Ona yaxin olan 24 min noforlik ohalisi olan Qazimommad
sohari ilo nagliyyat-igtisadi slago genislonmokdadir. Son 20-25 ildo sohor
ohalisi 1,5 dofo artmisdir. XX asrin 60-70-ci illorinds yiiksok sosial-igtisadi vo
tobii artim noaticasindo Kiiriistli sohorlorin ohalisinin hom xilsusi ¢akisinin
stratlo artmasina va alverisli ¢ografi mévqgeys malik olan sohar urbanizasiya
morkazlorinin formalasmasina sorait yaradilmisdir. Gostorilonlorlo yanasi, 60-
c1 illordon sonra neft gixarma sonayesinin inkisafi vo sohardo DOvlat rayon
istilik elektirik stansiyasinin istifadoys verilmasilo ohali indiki urbanizasiya
sorhoddi daxilindo 12 dofs, 1980-ci ilo nisboton 1,7 dofo artmisdir.
Urbanizasiya 80-ci illoro godor inkisaf etsods, 90-c1 illords xeyli asagi
diismiisdiir. Buna sabab arazids imumi foaliyyatin asagi diismasi, texniki-tamir
milossisalarinin  foaliyyatinin  zoiflomosi olmusdur. Umumiyyotlo, mduasir
dovrds Sirvan sohor urbanizasiyasi daxilindo vo ona yaxin orazilordo neft,
qazg¢ixarma sanayesinin doniz-madon istismari hesabina artmasi ilo slagodar
olaraq, Sirvan neft-qaz istehsalinin is¢i qiivvasini calb etmak imkani artmigdir.
Kiirtin asag1 axininda yerlogon Neftcala, Sabirabad, Salyan va Zordab sonaye
soharlari ilo yanasi rayon morkazlori olan gaharlor duzon orazilorin ekoloji
problemlari ilo Gzlosirlor. Todgigat malumatlarinin tohlili gostarir ki, XX asrin
60-70-ci illarinds yuksak tobii artim naticasinds Kiiriistii soharlarin shalisinin
hom xususi ¢akisinin sliratlo artmasina va alverisli ¢ografi mévgeys malik olan
sohar urbanizasiya markazlorinin formalagsmasina sorait yaratmigdir. Kiirlin
asagl aximinda sohorlorin cografi movqeyi digor torofdon farglonir. Xozor
danizing, yaxin olan soharlor danizin aerodinamik tesirino birbasa vo dolay1
moruz galmasi imumi miihiti saciyyslondirir. Bu iso qrunt sularinin satho
qalxmasina da tosir gostorir. Xususilo geyd edo bilarik ki, indiki voziyyatdo
Salyan vo Neftgala rayonlarinin torpaqglarinin meliorativ ekoloji vaziyyatinin
pislogsmasing tasir gostoran asas amillordon biri do Kiir suyunda bas veran
dasqinlardir. Kiiriistii soharlorin  vo goharatrafi orazilorin problemlarindan biri
do yasilliglarin son doaroco azligi, sonayeninsa conub-sorq (Sirvan, Salyan,
Neftcala) vo simal-garbds (Mingacgevir vo Yevlax gohorlori) yayilmasi ekoloji
gorginliys tosir gostorir. Istehsal olunan enerjinin iimumi giicii 2400 meqavat
olan stansiya enerji potensialinin bdyiik hissasi Mingagevir elektrik qovsaginin
payina diisiir.Bununla yanasi Kiir caymin sahar vo rayonlarinin srazilorinds
asas yeralt1 sarvatlori neftdan, tobii gazdan, yodlu vo bromlu sulardan, mixtalif
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tikinti (misar dasi, qum, ¢inqil) materiallarindan ibaratdir. Bu ehtiyatlar asason
rayonun markaz va canub-sarg hissasindadir. Bélganin tobii sarvatlorine bol
glnas enerjisi, Kiir vo Araz gaylarinin chtiyatlar1 vo xeyli migdarda okin
sahalorido daxildir. Gostarilonlor osasinda formalasan xidmot saholori vo
infrastruktur urbanizasiyanin osasin1  toskil etmoklo yanas1 soharlorin
atmosferinin girklonmasina tasir gostorir. Soharlarin suratli boytimasi, sosial-
ekoloji prosseslor urbanizasiya prosseslorinin intensivlosmosi, dayaniql
inkisafin yaradilmasina ehtiyac yaradir. Ekoloji baximdan gsharlorin
vaziyyatinin tohlili onlarin atraf mihitinin keyfiyyatinds shamiyyatli doracads
forglor géstarmakdadir. Olverigsiz vaziyyatds olanda, tokca havanin ¢irklonmo
saviyyasinin yiksok oldugu, hom do insanlarin saglamligina son doraco monfi
tosir gostaron ingryentlorin emisiyalarinin olmasidir. Sahar havasinin yiiksok
Saviyyads asili hissaciklarla ¢irklonmasi soharlords yasayan insanlarin émriinii
toxminoan 4 il azaldir [7, s.121]. Onlarin arasinda biz ilk novbada energetika,
sonaye miassisalorinin  comlosdiyi sohorlori geyd edo bilorik. Bu grupa
Mingagevir, Sirvan vo Yevlax kimi soharlori daxil etmak olar. Atmosfers atilan
osas tullantilar arasinda miixtalif torkibli qazlarin, su buxarinin, bark vo maye
halinda miixtalif kimyovi elementlorin homginin radioaktiv elementlarin,
aerozollarin vo insan saglamligina zororli olan digar qazlar1 daxil etmok olar.
Gostorilonlor canli organizmlorin hoyat soraitine monfi tosir edo bilocok
miqgdarda atmosfer cirklonmosi kimi gobul edilir. Qeyd olunan sahar vo rayon
orazilorinda bir gayda olaraq shalinin saglamligi ilo bagl slverissiz voziyyot
yaranmaqdadir. Ehtimal olunur ki, Kiir ilo birbasa olagosi olan sohar vo
rayonlarin arazisinds sahor muhiti ilo xorgang xostoliyi arasinda ¢iddi alagalor
yaranmigdir. Otraf miihitin gorginlosmasinds sohor ohalisinin rolu daha
boyukdir. Torpaqdan, gida mohsullarindan sudan va enerji moanbalarindan
dizgln istifado edilmadikds agir naticalora sabab olur. Ssharlor girklondikca
sohar vo soharotrafi orazilords yasayan ohalinin saglamligi vo hayat torzino
monfi tasir edilir.

Kiiriin agag1 axininda yerlagon sohar va rayonlar havanin girklonmasine
Vo suyun axim vaziyyatino do tasir gostarirlor. Cirklonmails alagadar ohalinin
Olim sabablorini,yas qruplarina tosirini giymatlondirmok lazim golir. Sonaye
soharlorinin yasayis miihitinin keyfiyyatinin eko-cografi qiymotlondirilmasi
Uzrs is xiisusi aktualliq kasb edir. Antropogen faaliyyatin naticasi tobii muhitin
cirklonmasi vo texnogen geoloji prosseslorin tozahiiriidiir. Atmosfer havasini
cirklondiran asas monbolor neftgixarma, neft emali, neft-kimya va enerkgetika
muoassisalori vo avto naqliyyatdir. Urbanizasiyanin astraf muhito tosirlorinin
aradan qaldirilmasi resus istehlakinin minimuma endirmays Vo sohor
landsaftlarinin  davamliginin  artirmaga yonoldilmis hoartorofli  layiholorin
islonmasini talob edir. Urbanizasiya prosseslorinin inkisafi tabii mahitin butin
komponentlori ilo six bagli olur vo demoqgrafik prosseslora birbasa tosir
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gOstorir. Saharlorin bdylmasi shalinin sanaye miusssisalarinin, nagliyyat va.s
kicik arazilords comlagmasina sabab olur. Son natics olaraq soharlorin tahlikali
Vo tobii-texnogen prosses hadisalorine  migavimatini  azaldir.  Sahor
moskunlagmasi yasayis yerlarinin itirilmasi, ¢irklonms, tullantilarin yaranmasi
vo sosial-igtisadi tasirlor vasitasilo otraf muhito gucli tesir gdstarmokdadir.
Sahar yerlorinds enerji istehsali ekoloji problemlori daha da guclondirir.
Sohords enerji istehlak¢isina gevrilmoklo istixana qazlari, emisiyalar1 yaranir.
Havanin c¢irklonmasi bitki ortlylina zoror vurmagqla, tikinti matreallarinin
keyfiyyatinin pislosmoasina vo iglim doyisiklilorinads sobob ola bilir. Otraf
muhitin ¢irklonmasinin qarsisini almaq vo onun saglamlagdirilmas: ii¢iin
konkret todbirlorin islonib hazirlanmasi1 vo ya hoyata kecirilmasi bilavasito
dagiq moalumatlara asaslanmalidir [10, s.76]. Sohar yerlorinds ¢irklondiricilorin
yiiksok konsentrasiyasi havanin keyfiyyatini pislosdirir, tonofflis xastaliklarina
Vo insanlarin digor saglamliglarina sabab olur. Cadval 1-dos Kiir ¢ayina birbasa
¢ixis1 olan sohar vo rayonlarin orazisindo mixtslif ssbablora gdéro 6lonlarin
sayinin statistik gostoricilori gostorilmisdir. Energetika, naqgliyyt, Sonaye vo
kond tosorriifatinda isifads edilon maddslor atmosfer gatina qalxdigdan sonra
canlt alomo 0z monfi tasirini géstormokdadir. Atilan tullantilar naticosinda
insan 6rganizminda bazi xastaliklorin yaranmasina sabab olur.

Cadval 1
Sahar va rayonlarda sabablara gora dlonlorin say: (nafarlo 2015-2020)
- Bozi
Butln . . .
sabablardn infeksion Qan dévran: Qidalanma vo
Sahorlor vo ) Vo Tonoffls sistemi . .. maddolor
Olonlar . N sisteminin e
rayonlar parazitar xastaliklarindan S mubadilasi
. xostoaliklori B
xastoliklar pozgunluglari
2015 |2020| 2015 |2020| 2015 2020 2015 | 2020 | 2015 | 2020
Mingogevir | 639 | 940| 6 |116| 11 77 368 | 380 9 27
Yevlax 834 (1157 8 80 | 22 102 549 | 649 17 18
Zordab 356 (381 4 9 23 10 210 | 232 24 24
Sabirabad 895 (1124 12 | 56 | 31 15 554 | 736 31 69
Salyan 851 [997| 8 32| 32 33 500 | 569 35 37
Sirvan 503 [675| 18 | 59 | 14 28 248 | 272 13 50
Neftcala 523 |661| 5 40 | 14 26 377 | 401 13 6
Comi 4600 (5900 61 |392| 147 291 2806 | 3200 | 142 231
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Umudiinya sohiyys taskilatinin (UST) molumatlarina géra xostaliklorin
80%-i ekoloji soraitin tosiri naticasinds yaranir. Sohor arazilorinds yasilliglarin
mohv edilmosi ekoloji muhito manfi tasir gostormoklo insan saglamligina va
torzina tasir gostarir. Son illor avtonagliyyatin siiratli inkisafi vo yol harokati
gorginliyinin artmas1 atmosfer havasinin avtomobillorin - mihariklarinin
islonmis qazlarinin torkibinds olan zarorli tullantilardan qorunmasi probleminin
hallini xeyli ¢atinlosdirir. Soharlords atmosfer havasinin vaziyyatina avtomobil
naqliyyat: da boyiik tesir gostorir. Iri soharlorin otraf muhitinin girklonmosindo
bitin nogliyyat vasitolori 45-60%-toskil edir. Bu ¢irklonmads sonaye
muassisalorinin pay1 45%, energetika miiassisalorinin pay1 isa 15% togkil edir.
Statistik gostaricilora géra, daxili yanma mihorriklorinin islonmis qazlarinin
torkibindo 280-0 godor komponent movcud olmaqdadir. Bunlardan 160-a
gadoari mixtalif zororli karbohidrogen birlogsmoloridir. Diagram 1 vo 2-do
Kiirlin asagi aximinda yerlogon Kiir ¢ayma birbasa ¢ixisi olan sohor vo
rayonlarda 2015-2022-ci illordo olan nagliyyatin say1r vo atilan tullantilar
diagramda 6z oksini tapmigdir. Urbanizasiya prossesinin siiratlonmasi, xtsusilo
avtonogliyyat vasitolorinin ¢oxalmasi habelo amalo golon tullantilarin diizgiin
idaro olunmamasi havanin antropogen ¢irklonmasinin asas sabablorindandir.
2015-ci ilds soharlar lizra nagliyyatin say1 son 7 ildo 31 min artmisdir. Bu da
0z nOvbasinds ¢irklonmonin artmasina gatirib ¢ixarmisdir.

20000
18000
16000
14000
12000
10000

8000
6000
4000

W 2015
w2020

2022

2000

Diagram 1. Avtomobillarin artim dinamikast

Osas magistral yollarinda vo Bas Dovlat Yol Polisi Idarasinin stasionar
postlarinda reyd-yoxlamalar kegirilmis vo 3 avtonogliyyat muossisalorinda
avtomobil 100 litr benzin yandirdigda atmosfer havasina 20 kg-a yaxin karbon
oksidlari atilimasi1 miisahids olunmusdur.
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Mingagevir  Yevlax Zardab Sabirabad Salyan Sirvan Neftcala

Diagram 2. Avtomobillardan atmosfers atilan tullandilar

Diagram 2-do gostorildiyi Ohalinin six maskunlasdigi rayonlardan kimi
Sabirabad vo Salyan hava hévzasi avtonsqliyyat tullantilart ilo daha gox
cirklonmisdir. Sabirabad vo Salyan rayonlarinada avto nogliyyatdan buraxilan
zorarli maddalar digar sahar rayonlardan cirklonma doracasi goxdur bunun da
Sobabi geyd olunan rayonlarda masinlarin sayinin ¢ox olmasidir. Miiharrik
nasaz olduqda tullantilar bir nego dofa artir. Atmosfer havasinin ¢irklonmasinin
asas saboblarindan biri do yanma kameralarinda yanacagin tam yanmamasidir.
Avtomobillor torofindon istifado olunan yanacagin toxminon 15%-i onun
horakata gotirilmasina sorf olunur, galan 85% iss yanma mohsullari ilo birlikda
atmosfer havasina atilir. Qeyd etmok lazimdir ki, avtomobil miiharrikinin
islomosinds istifads olunan yanacagin 23%-i faydali is omsalina, 77% iso otraf
miihitin qizmasima va Girklonmasina sorf olunur. Avtomobil muiharriklarinin
islonmis gazlarin torkibinds olan zorarli maddalor tokg¢o insanlarin saglamligi
ucln deyil, hom do yasilliglar, soharlorin binalari, memarliq abidalori tgiin do
zororlidir. Umumiyyatlo, avtomobil nogliyyatinin atmosfers buraxdigi zororli
maddoalorin  imumi miqdart gohorlordo vo regionlarda istismar olunan
avtomobillorin say1 ilo miayyin olunur [8, s.139]. Son illords senayenin kond
tosarriifatinin vo basqa saholorin tam gucl ilo islomamasi ekoloji vaziyyatin
nisboton tomiz qalmasina sabob olmusdur [1, $.260]. Atmosfer havasii
cirklondiran asas konponentlar bunlardir: bark maddalar (toz), kikird 2-oksid,
karbon oksidi, karbohidrogenlor vo azot oksidi. Bu maddslor bitiin zarorli
tullantilarin 90%-don ¢oxunu toskil edirlor. Atmosfer havasinin vaziyyatinin
analizi gostorir ki, mohz bu maddslorin atilmasi sayasinds ¢ox soharlorin
havasi siddatli daracads ¢irklonmaya maruz qalmisdir. Tullantilarin asas hissasi
Mingoacevirds -2,1 va Sirvanda, 4,5-dir. Bu imumi ¢irklonmo sixligini artirir,
hava axinlar1 vasitasilo todqiqat rayonlarinda tasir gostorir. Miisahidalorimiz va
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cokilislor zamani1 Zordab vo Sabirabad rayonlarinda stasionar monbalordan
tullantilar ayani olaraq gostorilmisdir.

Sakil 1. Stasionar manbalardanatmosfer havaswina atilan girklandirici maddalar
(Zordab, Sabirabad)

Sokil 1-do Zordab vo Sabirabad rayonlarinin arazisinds yerloson asfalt
zavodlarinda miiayyan orazilordos islarin goriilmasi tigiin asfalt zavodlarinin isa
diismasi naticasindo atmosfer qatina ¢irklonmis maddalorin tomizlonmadan
buraxilmasi insan orqanizmina manfi tosir gostorir. Gostarilon bu zavodlar
rayon orazisindo yasayis moskonlorina yaxin orazilordo qurasdirilmigdir.
Ekoloji vo  soharsalma  tonzimlonmasi  sorti  ilo  otraf  mudihitin
0zlnltonzimlonmosi Uglin tobii potensial boyuk 6l¢lido qorunub saxlanila vo
bozon do guclondirilo bilor, oks halda otraf mudhitin 6zinutonzimloma
gabiliyyatinin itiro bilor. Sonaye obyektlorinin nizamsiz yerlosdirilmasi,
davamli vo six moskunlagsma orazilorin formalasmasi, sohorlorin morkoazi
arazilarinds ¢irklonma saviyyasins gors zoiflik funksiyalart qurulmusdur.
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DAG-MODON SONAYESININ OTRAF MUHITO TOSIRININ
MOSAFODON ZONDLAMA VO GIiS VASITOSILO KOMPLEKS
QIYMOTLONDIRILMOSI VO ONA QARSI MUBARIZO TODBIRLORI
(OXCUCAY HOVZOSIi TIMSALINDA)

https://doi.org/10.30546/2520-2049.72.4.2024.245

Acar sozlar: NDVI, LST, SMI, antropogen, degradasiya, texnogen

Vadi torpaglar1 ohalinin vo infrastrukturlarin comlosdiyi orazilor olmagla,
modon Sanayesinin inkisaf etdirildiyi ekosistemlordir. Magalods Ermanistanin harbi-
ekoloji tocaviizli naticasinds Oxcgucay hdvzesinds bas veran doyisikliklordan bohs
edilir. Monfi neqativ tosirin  uzun illor davam etmoasi ekosistemlorin tam
transformasiyasina sobob olmugdur. Belo ki, htvzado tobii deqradasiya prosesindan
forgli olaraq texnogen deqradasiya daha boyuk tssir guciune malikdir. Deqradasiyanin
giymatlondirilmasi peyk sokillorinin emali vasitasilo 1992-2023-cu illor (izro hoyata
kecgirilmis vo mixtolif parametrlor (NDVI, LST, SMI) xaritologdirilmigdir.
Qiymatlandirmads baslica meyar olaraq dag-madan Sonayesinin birbasa vo dolay1 yolla
tosiri gotlirilmiisdiir. Bununla yanasi, hovzods cografi qanunauygunluq nazors
alinmagla, orazidon istifado xususiyystlori miosyyanlosdirilmis vo ekoloji tarazligin
barpasi kontekstindo mibariza todbirlori islonib hazirlanmisdir.

A.H.Cyneiimanosa-Paxmannnt

KOMILIEKCHASI OUEHKA BO3JECTBUSI TOPHOI
MPOMBILIJIEHHOCTH HA OKPYJKAIOIIYIO CPEJY C IIOMOIIbIO
JTUCTAHIIMOHHOT O 30HJUPOBAHMS U TUC U MEPBI BOPLEbI
MPOTHUB BO3JAEACTBUS TPOMBILIJIEHHOCTU HA CPELY
(HA MPUMEPE OKYYYAMCKOI'O BACCEITHA)

Kntouesvie cnosa: NDVI, LST, SMI, aumponocenmnwiii, oOecpadayus,
mexHo2eH bl

JlomuHHBIE 3€MJIM — 3TO TEPPUTOPHH, TNE COCPEJOTOUCHO HACEJICHHE U
nH(GPACTPYKTypa, a TakkKe OKOCHCTEMBI, TJe pa3BHTa TOPHOAOOBIBAIOIIAS
MIPOMBINIIEHHOCTh. B cTaThe TOBOPUTCS 00 M3MEHEHHSX, IPOUCXOIAIINX B OacceiiHe
pexku Okxdy4aii B pe3yibTaTe BOCHHO-DKOJOTUYECKOHW arpeccud ApMCHHH.
JlonrocpodyHoe HEraTWBHOE BO3JCHCTBHE TMPHUBEIO K IMOJHOW TpaHchopMaiuu
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sKocucTeM. TakuM 00pa3oM, aHTPONOTeHHas JAerpafanus OKa3blBaeT OoJbliee
BO3MICHCTBHE, YeM ECTECTBEHHBIM TpoIlecC aAerpamanuu B OacceitHe. OreHka
nerpagannu  3a  1992-2023 roampl Obla TpoOBeJEHA MOCPEACTBOM 0O0pabOTKH
CIIYTHUKOBBIX M300pa)XeHUI W pas3lMuHbIe MapaMeTpsl Kaprorpaduposansl (NDVI,
LST, SMI). B kadecTBe OCHOBHOTO KPHUTEPHUS OIECHKH OBLIO TMPHHATO TPSIMOE H
KOCBEHHOE BIHMSHHE TOpHOAOObIBaromieil orpaciu. Ilpm 3ToM, C ydeTom
reorpauyeckoil 3aKOHOMEPHOCTH B OacceiiHe OBUTM ONpeAeseHbl OCOOEHHOCTH
WCTIONIF30BaHMS TEPPUTOPHH U Pa3pabOTaHBl KOHTPMEPHI B KOHTEKCTE BOCCTAHOBIICHUS
9KOJIOTHUYECKOro OaaHca.

A.N.Suleymanli-Rahmanli

COMPLEX ASSESSMENT OF THE ENVIRONMENTAL IMPACT OF THE
MOUNTAIN-MINING INDUSTRY THROUGH REMOTE SENSING AND GIS
AND COUNTERMEASURES (IN THE REPRESENTATION OF THE
OKCHUCHAY BASIN)

Keywords: NDVI, LST, SMI, anthropogenic, degradation, man-made

Valley lands, being areas where the population and infrastructure are
concentrated, are ecosystems where the mining industry is developed. The article talks
about the changes occurring in the Okchuchay basin as a result of Armenia's military-
ecological aggression. The long-term negative impact has led to a complete
transformation of ecosystems. Thus, unlike the natural degradation process in the
basin, man-made degradation has a greater impact. The assessment of degradation was
carried out through the processing of satellite images for the years 1992-2023, and
various parameters (NDVI, LST, SMI) were mapped. The direct and indirect impact of
the mining industry was taken as the main criterion in the assessment. Additionally,
taking into account the geographical regularity in the basin, land use characteristics of
the area were determined and the countermeasures were developed in the context of
restoring the ecological balance.

Giris

Ekosistemin dag-madon sonayesi tullantilart ilo ¢irklonmasi onun
komiyyat va keyfiyyat gostaricilorine moanfi tasir gostorir. Todgiqat apardigimiz
cay hovzasi bu tip cirklonmays uzun illordir intensiv sokilde moruz galir. Bu
zaman ekosistemin bioloji mohsuldarhigi azalir, ¢irklondirici maddoalorin gida
zonciring daxil olmasi insanlarin saglamlig tigin potensial tohlike manbayinas
cevrilir [2, 5.20-27]. Homginin ¢irklondirici maddslarinin orazi izro miqrasiyasi
kond tosarriifat torpaqlarin dovriyyadon ¢ixmasina vo qrunt sularinin yiiksok
doracads minerallagsmasina sabob olur [1, 5.9-12].

Ekoloji giymatlondirma aparilarkon bitki Ortliyliniin dinamikast vo
monitoringi, torpagin, suyun fiziki-Kimyovi parametrlorinin doyismasi vo s.
amillor nazars alinmalidir [4, s.74-78; 5, 5.32-37; 11, 5.113-119].
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Dag-modon  sonaye  tullantilarindan  doyon  ziyamin  iqtisadi
giymatlondirilmasi kontekstindo bir ¢ox elmi-tadqiqat islori aparilmisdir [7,
5.61-67; 9, 5.109-126].

Tadgiqat obyekti vo metodu

Todqiqat Kigik Qafgazin  conub-sorg hissasinds, Oxgucay vadisini
(14814,45 ha) ohats edir. Orazinin tasviri torpagdan istifada/torpaq 6rtiyd (LU/LC)
Xarita-sxemi oasasinda 01.01.2024-c il Uzra verilmisdir (Sokil 1).

Orazi doniz saviyyasindan 284-1350 m mutlog hinddrliklor arasi yerlosir.
Tranzit axima malik olan Oxcgucay struktur-geomorfoloji baximdan yuxari
axarinda monoklinal yiiksokliklorlo (Osgiiliim, Siisondag) oshatolonir. Asagi axinda
cayin vadisi genislonir vo miixtalif hiindurliys (24, 46, 62, 84 m) malik erozion-
akkumulyativ terraslarla miisahido olunur [3, s. 225-226]. Ufiigi parcalanma
daracasi 2-3 km/km? (orta) olan yamaclar arazinin 67,13 %-in (9944,92 ha), saquli
parcalanma doracasi 0-100 m (zoif) olan yamaclar iss arazinin 52,43 %-in (7767,21
ha), meyilliyi 20°-don boylk olan yamaclar hévzonin 68,37 %-in (10128,76 ha)
toskil edir. Caym timumi uzunlugu 83 km (6lko hiidudlart daxilinde 51 km),
sutoplayici sahasi 1140 km?, cay sobokasinin sixlig1 0,65 km/km?-dir.

Caym moanbayindon mansabina dogru orta illik temperatur 9,56-14,11°C,
orta illik yagmtilarm miqdar1 489-362 mm intervalinda doyisir. iglim melumatlari
1992-2023-ci illorin orta statistik gostaricilorin shats edir.

Orazinin baslica landsaftlari qohvayi dag-meso torpaqlart tizrarinds palid-
valos mesolori vo alllivial-gomon torpaqglarinda ¢omoan-¢ol, ¢omon-bataqliq
landsaftlardir.
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Oxcucay hovasindo bas veran doyisikliklorin monitoringi muxtalif
parametrlor (NDVI, LST, SMIi) iizro 1992-2023-cii illor intervalinda
aparilmisdir. LANDSAT 4-5 TM (1992-ci il) vo SENTINEL-2A (2023-cii il)
peyk sensor molumatlart osasinda hovzodo transformasiyanin istigamati
misyyan edilmisdir. Tasvirin markazi ndqtesinin koordinatlari: 46°37'29"E;
39°05'59"N. Bununla yanasi, zonalliga miivafiq olaraq ¢aym yuxari, orta va
asagl axarinda otraf miihitin optimalligin barpasi vo qorunmasi mogsadilo
mibarizs tadbirlari islonib hazirlanmisdir. Bu moqsadls se¢ilmis arazi daxilinds
hor birinin uzunlugu 5,0 km olan {i¢ transekt iizro sadalanan parametrlorin
transformasiyasi todqiq edilmisdir:

I transekt (yuxart axin): basglangic ndqtonin koordinatlar:
46°28'11,9"E 39°11'50,76"N; son noqgtonin koordinatlari: 46°28'9,21"E
39°8'47,66"N.

II transekt (orta axin): baslangic noqtonin  koordinatlart:
46°35'37,54"E 39°8'32,85"N; son ndqtonin koordinatlari: 46°35'38,88"E
39°5'28,40"N.

IIT transekt (asag1 axin): baslangic noqtonin  koordinatlar:
46°43'32,79"E 39°4'8,97"N; son noOqtenin koordinatlari: 46°43'36,83"E
39°1'4,52"N

Toahlil va muzakiralar

Toadqigat arazisinin istar tobii, istorsa do texnogen yolla ¢irklonmasinda
eroziya prosesinin tosiri ¢ox boyiikdiir. Ciinki Oxgugayin sutoplayici hovzasi
murakkob vo parcalanmis relyefo malikdir.

Cirklondiricilorin yayilmasinda va otraf mihito tasirinin kaskin xarakter
almasinda bitki ortiiylindo bas veran doyisikliklorin giymatlondirilmasi xtsusi
ohomiyyato malikdir. Bitki ortiyd multispektral zolaglar ossasinda tadgiq
edilmisdir [10, s. 37-40]. Bu zolaglar riyazi Usullar vasitasilo emal edilmis vo
vegetativ indekslor soklindo (NDVI, MNDWI, SAVI, ENVI, NDGI vo s.)
todgigata calb olunmusdur. Baslica olaraq Normallasdirilmig Bitki Vegetasiya
indeksindon (NDVI) istifado edilir. NDVI gdstoricilori -1 vo 1 araliginda bes
kateqoriya Uzra giymatlondirilmisdir: su ekosistemlari (<-0,03); ¢ox zaif (0,03-
0,15); zaif (0,15-0,25); milayim (0,250-0,35); six (>0,35). 1992-ci ilo nisbaton
2023-cl ilda six bitki ortiiyiine malik orazilorin sahasi 26,15 % (3874,18 ha)
azalmis, oksino, ¢ox zoif bitki Orttiytins malik orazilorin sahasi 12,23 %
(1811,55 ha) artmigdir (Sakil 2).
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1992-ciil N 2023-cii il N

M: 1:100000 M: 1:100000
Sarti isarelor [l =-0.03 (su ekosistemleri) [ |-0,03-0,15 (cox zaif) | ]0,150,25 (zeif) [ |0,25-0,35 (miilayim) [JI=0.35 (s)

Sakil 2. Normallagdirilmis Bitki Vegetasiya Indeksi (NDVI) xarito-sxemi

| transekt Uzro 1992-ci ildo NDVI 0,412-0,479, 2023-cii ilds 0,301-
0,347, 11 transekt tzro 1992-ci ilds 0,401-0,568, 2023-cu ilds 0,305-0,425, 111
transekt (izro 1992-ci ilds 0,191-0,393, 2023-cl ildo 0,120-0,375 intervalinda
giymat alir. Dayisma tendensiyasi manfi gqiymot almisdir.

Torpaq sathinin temperaturu (LST) peyk zolaglar1 vasitasilo ham riyazi,
ham do NDVi-nin maksimum va minimum giymatlori nozors alinmagqla
hesablanmigdir [8, s.174-185]. | transekt Gzro 1992-ci ildo LST 21,8-23,6 °C,
2023-cu ilds 28,3-29,9 °C, Il transekt Uzra 1992-ci ilds 19,3-22,1 °C, 2023-ci
ilds 27,1-30,4 °C, I transekt Uzro 1992-ci ilds 23,1-29,5 °C, 2023-ci ilds 28,6-
35,7 °C intervalinda qiymat alir. Transektlor Gzro temperatur artmig vo bitki
ortlyl daha yiiksok temperatur intervalinda formalasmisdir.

1992 ciil N

2023 cii il N

Temperatur, °C Temperatur, °C

[ l138-197 [ ]211-268

[ l198-219 - [ ]es9-305

| R S | 05245 ey
B 7275 ool EOEEE $E 52
W os-200 M: 1:100000] I =52 - 447 M: 1:100000

Sakil 3. Torpag sathinin temperaturu, °C

Torpagin nomlik indeksi (SMI) torpaq sothinin temperaturunun (LST)
maksimum va minimum giymatlarindan istifads edilmokls tadqiq edilmisdir [6,
S. 747-759]. Torpagin namlik indeksi -1 vo 1 diapazonunda giymat alir, bes
kateqoriya Uzra: ¢ox quraq (<0,2), quraq (0,2-0,4), zaif ritubatli (0,4-0,6),
ratubstli (0,6-0,8), cox ratubatli (>0,8) giymatlondirilmisdir. 1992-ci ilo
nisbaton 2023-cu ilda ¢ox quraq arazilarin sahasi 10,23 % (1514,56 ha) artmus,
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oksina optimal ritubstlonmoys malik orazilorin sahasi 14,27 % (2115,29 ha)
azalmusdir. I transekt {izro 1992-ci ildo SMI 0,62-0,69, 2023-cii ilds 0,48-0,57,
Il transekt Uzro 1992-ci ilds 0,61-0,74, 2023-cii ilds 0,56-0,71, 111 transekt tzra
1992-ci ilds 0,13-0,68, 2023-cu ilds 0,17-0,51 intervalinda qiymat alir. 1992-c1
ildo suvarmanin genis totbiqi, bitki értlydndn, xtsusilo, mesalorin optimalligini
moveud oldugu bir vaxtda namlik do yuksokdir. Oksing, 2023-cl ildo nomlik
bitln orazi Gzro azalmigdir.

Oxcucay hovzasi ekosistemlarinin dag-madan sanayesinin neqativ tasiri
naticasinds transformasiya istigamatlori miisyyan edilmisdir (Sakil 4). 1992-ci
ilo nisbaton 2023-cl ilds todgigat arazisinin 19,68 %-i (2914,38 ha) neqativ,
3,27 %-i (485,04 ha) pozitiv istigamatds doyisikliys moruz qalmisdir. Bununla
yanasl, arazinin 27,79 %-i (4117,42 ha) ekoloji cahatdon geyri-stabil, 49,26 %-i
(7297,61 ha) stabil orazi olaraq qalmisdir. Bu transformasiya 6ziinii torpagin
fiziki-kimyavi parametrlorinin, torpagda gqida maddolorinin  miqdarinin
doyismasinda gostorir. Bununla yanasi, otrafa atilmis stixurlar torpagin sothinds
struktur pozulmalar yaratmigdir.

46925'30"E 46°45'30"E
M: 1:100000

N,OETTo6E
39012'30"N

Sarti isaralor
E Tedgigat srazisinin serhadi
® Rayon markezi
Cay
Transformasiya istigametlari

[ | stabi
l:l Pozitiv
- Neqativ =, b
46°25'30"E 46°45'30"E
Sakil 4. Oxgucay hdvzasi Uizra transformasiya istigamatlori

N0 To6E
39°1'0"N

Ermonistanda dag-modon sonayesindo ekoloji norma va prinsiplor
gOzlonilmadan istehsalat islori aparilir. Qacarandaki Zangozur mis-molibden,
Qafandaki dag-moadon kombinatinin madan tullantilari biitiin region tiglin ciddi
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cirklonma monbayi olaraq qalmaqdadir. “Transsorhod kontekstds otraf mihito
tosirin giymatlondirilmasi haqqinda Espo Konvensiyast (1999-cu il)” va
“Davamli iizvi ¢irklandiricilor hagqinda Stokholm Konvensiyasinin (2002-Ci
il)” middsalari kobud sokilds pozulmusdur.

Oxcucay hodvzesinds optimalligin barpast mogsadilo transektlor zra
asagidaki miibariza tadbirlarinin yerina yetirilmasi mogsadouygundur: I transekt
Uzrs - tobii barpa prosesinin gedisatina mane olan antropogen tasirin minimuma
endirilmasi, oriis vo otlaglarin normal yiiklonmasi, sistemli otarmanin tasiri,
otrafa atilmis siixurlarin texniki rekultivasiyasi; II transekt {izro - agromeliorativ
todbirlor, dag-modon tullantilari ilo ¢irklonmis ekosistemlorin  bioloji
rekultivasiyasi, suvarma normasmin gozlonilmosi; Il transekt Uzro -
fitomeliorativ va hidromeliorativ tadbirlor, névbali akin sisteminin tatbiqi va s.

Natica

Cay hovzolori dag-madon sonayesinin neqativ tasirino ¢ox hossas vo
dayanqsiz orazilordir. 1992-ci ilo nisboton 2023-ci ildo ¢ox siddatli
deqgradasiyaya ugramis orazilorin sahosi 9,47 % (1402,02 ha) artmis, fon
soviyyado deqradasiyaya ugramig orazilorin sahasi 551 % (814,36 ha)
azalmigdir. Homginin ekosistemin butln saviyyslorinds tam transformasiya
tozahlrlori miisahido edilmisdir. Orazido kompleks noazarot mexanizminin
islonmasina zoruri ehtiyac vardir.
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BOYUK QAFQAZIN YUKSOK DAGLIQ LANDSAFTINDA
NORMALLASDIRILMIS FORQ RUTUBOT INDEKSI (NDMI)
GOSTORICISININ QiYMOTLONDIRILMOSI
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Acar sozlar: Boyik Qafqaz, Normallasdirilmis Farq Ritubat Indeksi (NDMI),
Landsat 5 va 9, yiiksok dagliq landsafti, Cografi Informasiya Sistemi (CIS)

XXI asrdo landsaft todgiqatlarinda miiasir metodlardan istifado etmoklo tabii
komponentlorin tohlili vo dinamikanin izlonmasi aktual masalalordon biridir. Peyk
sokillorinin emal1 vo Masafadon Zondlama materiallarinin tohlillari dagiq naticalorinin
alds edilmasina sorait yaratmisdir. Apardigimiz todgiqat zamani biz Landsat 5 vo 9
peyklorinin materiallarindan istifado edorok CIS texnologiyalarinin imkanlarm totbiq
edarak, Boyiik Qafqazin yiiksok dag landsaftlarinda NDMI-ni tohlil etmisik. Todgiqatin
daha dagigliyini misyyan etmok mogsadilo 1992 va 2024-ci illor Gg¢tun AB profilini
yaradarag NDMI-nin dinamikasini izlomisik. Yaratdigimiz profil boyunca NDM
indeksini daha aydin tohlil etmak mumkdindir. 1992-ci il iyul, 2024-cii il iyun aylarinin
peyk sokillorini emal edorok muoyyan etmisik ki, 32 il arzinds indeksin monfi oldugu
Vo 0,6-dan yuksak oldugu arazilorin sahssi kigilmisdir. Digar indeksli arazilorin sahasi
iso artmigdir. Bu isa gostorir ki, bu muddat orzinds namlik indeksi yiksak olan arazilorin
sahosi Kigilmisdir.

Y.1I.I'acvimosa

OLEHKA ITIOKA3ATEJISA HOPMAJIM30BAHHOTI'O PABHOCTHOI'O
HNHJAEKCA BJIA’KHOCTH B BBICOKOT'OPHBIX IAHAINA®TAX
BOJIBHIOI'O KABKA3A

Knrouesvie cnosa: borvuwon Kaskas, Hopmanuzosannwiii Unoexc Pasnocmu
Bnascnocmu (NDMI), Landsat 5 u 9, svicokoeopuwiit nanowagm, I'eoepaguueckas
Hupopmayuonnas Cucmema (IT'HC)

B XXI Beke aHanu3 NpUPOAHBIX KOMIIOHEHTOB M MOHHTOPUHI JUHAMHUKH C
WCTIONB30BAaHUEM  COBPEMEHHBIX  METONOB  SIBISIETCA ~ AKTyalbHOM  3amaueit
nmaHamadTHEIX ucchenoBaHuii. OOpaboTka CHYTHUKOBBIX CHHMKOB M aHalN3
MaTepuaioB /133 mo3BoMIM MOMYYUTh TOYHBIE Pe3ynbTaTbl. O0paboTKa CITy THUKOBBIX
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CHUMKOB W MPUMEHEHHE MaTepuaiioB J[33 MO3BOJSIOT MONMYYUTh TOYHBIE PE3YTBTATHI
JOJITOCPOYHOTO aHa/M3a. B Xo/e uccneoBanus Mbl MPUMEHUIN Bo3MokHOCTH [TUC-
TEXHOJIOTHH C UCIIOIh30BAaHUEM MaTepHajioB ciryTHHKOB Landsat 5 u 9. B pesynbrarte
MIPOBEJACHHBIX UCCICAOBAHUM HaMU MpoaHaIu3upoBaH uHAEeKC NDM B BBICOKOTOpPHBIX
nanmmadTax bomemoro Kamkaza. [l ompeneneHus TOYHOCTH WCCICHOBAHMS MBI
cosganm npopuns EC 3a 1992 u 2024 rogsr m npocneaunu guHamuky NDMI.
[pumenss npoduts EC 115t MOHUTOPUHTA TUHAMHKH, MBI TTPOCIICTUIIN 32 H3MEHEHUEM
nHIekca 1o nmpodmno B 1992 n 2024 ronax. O6padaThiBas CITyTHUKOBBIE CHUMKHU OIS
1992 r. u mrons 2024 r., MBI OIPEIEIIIIA, YTO IUIOMIAAL TEPPUTOPHUH, TIE HHICKC
orpunarened u mnpeseimaer 0,6, 3a 32 roma ymensmimiack. Ilmomans apyrux
WHACKCHBIX oOjacTelf yBeiauumiach. OTO TIOKa3bIBaeT, YTO 32 OTOT TNEPHOJ
YMEHBIINIIACH IIJIOMIAIb YYACTKOB C TOBBIIIEHHBIM MTOKAa3aTeNIeM BIaXXHOCTH.

U.Sh.Gasimova

EVALUATION OF THE NDMI INDICATOR IN THE HIGH
MOUNTAINOUS LANDSCAPE OF THE GREATER CAUCASUS

Keywords: Greater Caucasus, Normalized Difference Moisture Index (NDMI),
Landsat 5 and 9, high mountain landscape, Geographic Information System (GIS)

In the 21st century, analysis of natural components and monitoring of dynamics
using modern methods is an urgent issue in landscape research. The processing of
satellite images and the analysis of Remote Sensing materials made it possible to obtain
accurate results. Processing of satellite images and application of Remote Sensing
materials lead to accurate results of long-term analysis. During the research, we applied
the possibilities of GIS technologies using the materials of Landsat 5 and 9 satellites.
As a result of the conducted research, we have analyzed the NDM index in the high
mountain landscapes of the Greater Caucasus. In order to determine the accuracy of the
study, we have created a profile of the EU for the years 1992 and 2024 and followed the
dynamics of the NDM. Applying the EU profile to monitor the dynamics, we have
followed the change of the index along the profile in 1992 and 2024. By processing the
satellite images of July 1992 and June 2024, we have determined that the area of the
areas where the index is negative and higher than 0.6 has decreased over 32 years. The
area of other index areas has increased. This shows that during this period the area of
the areas with a high moisture index has decreased.

Giris

Yagntilarin hacminin azalmasi ilo alagsli torpaq ehtiyatinda suyun kifayot
godor olmamasi, bir sira iqlim stressi faktorlar1, xiisuson do quraqliq arazinin
tobii landsaftlarin ekoloji vaziyyatinin garginlosmasine sabab olmusdur [10]. Bu
goarginliyi  homginin tohlika vo risklorini todqiqg etmok Ggln orazinin
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ritubstlonma indeksini  6yronmok oldugca vacibdir. Normallagdirilmig
ritubatlonms indeksi yay otlaglarinda mohsuldarligin doyismasi, su ehtiyatinin
idara edilmosi kimi problemlarin hallinds boyiik rol oynayir. Bildiyimiz kimi
respublikamizda yay otlaglarinin diqredasiyas1 prosesi hor il artir vo bu
problemin hall edilmasinds yeni texnologiyalar boyiik shamiyyato malikdir [13].
Diinyada bu problemin 6yronilmasinds yeni texnologiyalarindan XX asrin
sonlarinda istifads edilsa do 6lkomizds hals bu genis tatbiq edilmomisdir.

Peyklor atmosferdon konarda yerlogon, bitki ortuyunin vaziyyatini
izlomays imkan yaradan bir vasitadir. Peyk sokillori bitkilorin torkibinds olan
xlorofili mulayyon etmoys imkan verir. Onlarin vasitasilo ¢okilon sokillorin
emalindan oldo edilon molumatlar1 CIS texnologiyalar1 ilo emal edilorok, yay
otlaglar1 hagqinda da maksimum natica almag mimkanddr.

Todgigat obyektimiz olan Boylik Qafgazin yiiksok dagliq hissosi (Bas
Qafgaz vo Yan silsilo) baslangici oldugu ¢aylarin vo onlarin qollarinin
gidalanmasinda asas rol oynayir [2, 3, 6]. Son illar iglim doyismalari ilo slagodar
olaraq orazido ritubotlonmo balansi doyismis vo bu da tobii landsaftlarin
transformasiyasina sobab olmusdur [11]. Xiisusilo dag ¢gamanlarinds antropogen
foaliyyatlorin artmasi vo iglimds bas veran dayisikliklor su obyektlorina tasir
gOstormisdir. Buna goro do, ¢irklonmoanin indiki vo goalacok tshlikalarinin
naticalorini aradan qaldirmaga, o ciimladan ictimaiyyatin bu sahoys hassasligini
artirmaga ehtiyac vardir. Bununla yanast axin suyunun keyfiyyatinin
monitoringini hoyata kegirmoys talabat getdikcs artir.

Son onilliklordo peyk tosviri (Landsat-8 OLI) analizlori vo Cografi
Informasiya Sistemi (CIS) gaylar vo axinlar iiciin suyun keyfiyyat parametrlorini
izlomak va prognozlasdirmaq tigiin miithiim alatlordir. Spektral gostaricilar iki va
ya daha ¢ox dalga uzunlugunda sathi oks etdirmanin birlosmasidir.

NDM indeksi bitki Ortlyl vo torpaqdaki riitubat Soviyyasinin
giymatlondirilmasino imkan veran namlik indeksidir. NDV (Normalized
Difference Vegetation- Normallasdirilmis Forg Bitki) indeksi da bitki értliydnin
tadqigindo istifads edilir. NDVI ilo fermerlor mohsullarina nazarat edo, bitki
xastaliklorini agkarlaya vo mimkiin olan on yaxsi mohsuldarhigi tomin eds
bilorlor. Mesa tosarriifat¢ilart agaclarin saglamligini izlays bilir, alimlor iso iglim
dayisikliyinin bitki ortliyiina tasirini dyranirlor. NDVI, bitkilorin daxilininds bas
veran proseslori miiayyan etmays Vo onlarin vaziyyatini kosmik perspektivdon
giymatlondirmoys imkan veran bir Gsuldur. NDMI adoton otraf mihit, kond
tosarriifatt vo meso toSarriifatinin monitoringinda bitki 6rtlyUnin vaziyyatini,
quragliq soraitini vo torpagin riitubat Saviyyalorini giymotlondirmak dgln
istifado olunur. NDM indeksi insan g6zu va tabii gorma prosesi ugln tamamila
alcatmaz olan goriinan isiq diapazonundan konarda realligi togdim edir.
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Material va metod

NDMI bitki sularinin torkibinin misyyan edilmasi tgiin istifado olunur.
Bu indeks alda edilon peyk sokillorinin NiR (yaxin infraqirmizi) vo SWIR (qisa
qirmizi) dayarlori arasinda nisbato asason hesablanir.

NDMIi=(NiR - SWIR) / (NIR + SWIR) [12]

Miixtoalif peyklora asason bu diapazonlar miixtalifdir. Biz tadqiqatimizda
Landsat 5 vo 9 peykinin materiallarindan istifado etmisik. Bu peyklora osason
indeksin hesablanmasi asagidaki qayda ilo hoyata kecirilmisdir.

Landsat 4-7-do NDMI = (Band 4 — Band 5) / (Band 4 + Band 5) [9]

Landsat 8-9-da NDMI = (Band 5 - Band 6) / (Band 5 + Band 6) [14]

NDMI grupu tonliyi Gglin NIR vo SWIR qgruplari isiq vo atmosferin tasirini
azaltmaq ii¢lin secilmisdir. Qisa dalgali infraqirmiz1 spektral kanal (SWIR) bitki
SU mozmununa Vo yarpaqlarin xlorofil qurulusuna hossasdir. Digar torafdan,
yaxin infraqirmizi band (NIR) yarpaq daxili qurulusundan vo yarpagin quru
madds mazmunundan parlaq oksikliyi gotirir. Birlosdikds bitki sularinin tarkibi
haqqinda verilonlarin dagigliyi daha yiiksok olur. Bundan olave, NDMIi
doayarlorin daha az gofil azalmasi sayasindo mesalorin qirtlmasinin tadgiginda
NDVI (bitki ortlyi) gostaricisindon daha optimal versiyadir.

Oksar indekslor kimi NDMI da yalniz -1 va 1 arasinda dayarlors sahib ola
bilor ki, bu da onu ¢ox asan izah edir. Su stressi -1-o yaxinlagsan manfi doyarlorlo,
+1 iso bataglagsmani isars eds bilor. Buna gors dos aralarindaki har bir doayar bir
az forgli agronomik vaziyyats uygun golocak.

NDMI klassifikasiyasi oksor hallarda asagidaki kimi tayin edilir [13]:

v’ -1--0,8 ¢ilpaq sath

v' -0,8 - -0,6- soth bitki drtliyliniiniin ¢ox zoif oldugu sahoalor

v' -0,6 —-0,4 ¢ox asag1 soth bitki ortlyd,

v -0,4 — -0.2 asag1 soth bitki Ortliyl, quru vo ya ¢ox asagi soth bitki
ortuyd, nam,

v’ -0,2 - 0 orta asag1 sath bitki ortlyd, ylksok su gorginliyi vo ya az kanop
ortiiyii, asagt su gorginliyi,

v' 0 -0.2 orta soth bitki 6rtiy(, yiksok su gorginliyi vo ya orta asagi
sath bitki Ortlyl, az su garginliyi,

v' 0.2 - 0,4 orta yuksaklikli sath bitki ortly, yliksok su gorginliyi vo ya
orta soth bitki 6rtuyu, az su garginliyi,

v' 0,4 - 0,6 yiiksok soth bitki ortilyd, su stresi olmayan,

v" 0.6 — 0.8 ¢ox yuksak soth bitki 6rtliyd, su stresi yoxdur,

v' 0.8 — 1 imumi sath bitki ortiiyii, su stresi/bataglasma yoxdur

NDMi dayarlari bdyiima moévsumu boyunca muixtalifdir, ¢cunki bitkilarin
oksi har fenoloji marhals tguin bir gadar farglidir.

Normallasdirilmis Forq Riitubati Indeksi asagidakilar {iciin istifado edila
bilar:

184



BOYUK QAFQAZIN YUKSOK DAGLIQ LANDSAFTINDA ...

- okinlarda suyun mazmununa mitamadi nozarat etmok,

- landsaftlarda su sorginliyi miisahids edilon arazilorin tadgiginds,

- muxtalif illords su stresinin vo bitki ortiiyiiniin dinamikasini izlomak,
- su garginliyi ilo saha (ferma) zonalarini miiayyan etmok,

- agac y1gimu, logistika planlagdirmasi tokmillogdirilmasindo,

- yangina meyilli arazilords yanma saviyyasini miayyan etmak va s.

Tadgiqgat va muzakiralar

Todgigat arazimiz Boyiik Qafqazin Azarbaycan daxilinds yerloson ylksok
dagliq hissasini shato edir. Tadgigat arazimiz 321 min ha sahani shato edir [1,
5]. Boylik Qafgazin miirokkab qurulusu, sath oOrtlyinin muxtalifliyi vo hava
dévraninin qarsiligli tasiri naticasindo ylksok dagliq orazilorinds havanin
ritubati geyri-barabor paylanmisdir. Todqiq olunan arazids orta dagligda 1700
m hunddrlikdon baslayaraq yiiksok dagliq zonada 3000 m hiindiirliiyadok
havanin orta illik miitloq ritubati ¢cox da bdylk olmayan hadds, 7 mb-ilo 4 mb
arasinda doyisir. Havanin temperaturu ilo slagadar olaraq onun an ¢ox (7 mb)
illik kamiyyati 1700-2000 m hindurlikds miisahids edilir. Hiindiirliik artdigca
havanin miitloq rdtubsti todricon azalir, doniz saviyyssindon 2500 m
hiindurlukds 5,5-5,0 mb-a, 3000 m-do isa 4 mb-a catir. ©.A.Madatzadanin
molumatina goéro havanin miitloq rdtubstinin orta illik gradiyenti Boyuk
Qafgazin conub yamacinda 1500-2000 m hindurlikds 0,28 mb, simal-sorg
yamacda isa 0,30 mb toskil edir [7].

Qisda (yanvar) havanin orta ayliq miitloq ritubati orazids ¢ox az doyisir.
Bels ki, 1700-3000 m hindurlik pillasinds 3,0-1,5 mb arasinda toraddiid edir va
forqg 1,5 mb-a catir. Yazda (aprel) havanin orta ayliq miitloq ritubsti qisa
nisbaton 2 dofo goxalir vo 6-3 mb arasinda doyisir. Onun an ¢ox orta ayliq
komiyyati (6,0 mb) 1700 m hiindlrlikdo miisahids edilir, 3000 m hundurlikds
iso 3,0 mb-dan asagi1 diiso bilir. Temperaturdan asili olaraq fasillor arasinda
havanin on yiiksak orta ayliq miitloq rutuboti yayda (iyul) miisahids olunur va
orazido 1700 m hunddrlikds 12,4 mb-dan 3000 m-do 8,0 mb-dok doyisir.
Payizda (sentyabr) havanin miitloq ritubsti yaya nisboton 2,0-2,5 mb azalib,
orazids 10,0-5,0 mb arasinda toraddiid edir.

Havanin temperaturuna miivafiq olaraq miitloq rutubatin illik gedisindo
maksimum iyulda, minimum iso yanvarda miisahido edilir. Bitkilorin hayat
foaliyyatinds havanin nisbi riitubatinin rejim xdsusiyyatinin boyik shomiyyati
vardir. Nisbi riitubatin migdar1 vo haddi sath 6rtiyinin xususiyyastindon dag
yamacinin sathindan, meyilliyindon va basqa amillordan asilidir.

Nisbi rltubatin orta illik miqdar arazids geyri-barabar paylanib, 70-60%
arasinda doyisir [6]. Onun an ¢ox illik migdar1 70% 1700-1800 m hindurlukda
miisahida edilir, hiindiirliik artdigca o da azalir vo 3000 m-do 60%-5 gador asag1
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diistir. Qisda (yanvar) nisbi riitubatin orta ayliq miqdari an asagi hadds diisiir,
1700-1800 m hunddrlikds 63-64%-don 3000-do 57-56%-dok azalir. Yaza
(aprel) dogru havanin nisbi riitubati todricon artir vo orazinin bitiin sahalarinda
onun orta ayliq migdart 1700 m hiindiirliikds 72-70%-doan 3000 m-ds 62-60%-
don asag1 diisiir. Yayda (iyul) havanin orta ayliq nisbi riitubati yaz va qisin oksino
olaraq orta dagliqdan yiiksok dagliga dogru ¢oxalir. Masalon, Boyiik Qafqazin
conub yamacinda 1745 m ytiiksoklikds yerlogson Olibayds iyulun orta ayliq nisbi
ritubati 70% oldugu halda, simal-sorq yamacda 2071 m yuksoklikds Qrizda
76%, 2923 m hindirlikds yerlogson Sulak yuksok dag stansiyasinda iso 72%
toskil edir. Payizda (sentyabr) yena doa bir qayda olaraq asagidan yuxariya dogru
nisbi ritubstin miqdari arazids 76-62%-dok azalir.

Yagmt1 vo havanin temperatur rejimindon asili olaraq Boylik Qafqazin
conub yamacinin garb hissasinds 1700-2000 m hundurlikds nisbi ritubstin illik
gedisindo 2 maksimum (may-sentyabr) va bir minimum (yanvar) miisahido
edilir. Orazinin qalan hissalarinds iss maksimum iyula, minimum yanvara diisiir.

Havanin nisbi riitubstinin saat 13:00-do orta ayliq ve illik migdarinin
paylanmasi va rejim xUsusiyyati orta ayligla eyni olub, yalniz ondan keamiyyatca
farglonir.

Havanin nisbi riitubatinin hor hans1 miisahids vaxtinda 30%-don asagi olan
gunlarin illik migdart 1700 m hiindiirliikds 28 gundon 3000 m-ds 71 glinadak
coxalir, 80%-don yuxart olan giinlarin illik miqdari ise 141 guindan 73 gunadok
azalir.

Boytlik Qafgazin yiiksok dagliq zonas1 ©.M.Sixlinskinin bolgiisiino goro
ritubatli vo gox rutubatli zonalara aiddir [8]. Ritubatli zona orta dagligin yuxari
hissasi ilo yuksok dagligin asagi sarhaddinds misyyan sahalori shats edir. Bu
zonada illik nisbi nomlik 100-150%, yayda iss >70 olur. Yiiksok dagligin biitiin
orazisi ¢ox ritubatli zonaya aiddir, burada illik nisbi namlik 150-200%-dsn ¢oX,
yayda isa 100-dan yiiksaya qalxir.

Toadqiq olunan arazids istilik vo yagitidan asili olaraq illik va fasillor Uzra
nomlik doracasi ¢ox muxtalifdir. Conub yamacin yiisok dagliq zonasinda
Balakon-Girdimancay sahasi 3000 m hundurliyadok nisbi namliyin ¢cox ylksok
olmasina gora arazinin basqa sahalarindan xususilo farglonir. Burada illik nisbi
nomlonma 1500 m hinddrlikds 225%, 2000 m-ds 275% va 2500 m-do 325%
oldugu halda, conub yamacda Girdimangaydan sorgoe Vo simal-gsorq yamacda
1500-2500 m hindurlikds ondan xeyli az nomlonib 110-190%-don artiq
deyildir, 3000 m-dan baslayaraq illik nisbi noamlanmonin hoddi daha da ¢oxalir
Vo onun maksimum kamiyyati 4000 m-dok hindirlikds miisahids edilir. Burada
illik nisbi namlonma doracasi 400-450%-don do yiiksok olur. ilin isti vo soyuq
dovrlarinda nishi namliyin arazids paylanma xususiyyati illiyi eyni olub, yalniz
ondan kamiyyatca forglanir.
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Isti dévrda conub yamacda Balakon-Girdimangay sahasindo 1500-3000 m
hindurlukds nisbi namlik 200-360%, orazinin biitiin basqa rayonlarinda 100-
360%, 3000 m-don yuxarida isa yiiksok dagligin har yerinds 360-480% arasinda
toraddid edir. Soyuq dévrds arazide 1500 m hunduirlikds nisbi namlik 100%-
don 4000 m-dok 500%-dok, yayda isa hamin hindirliklords 80%-415%-dok
dayisir.

Todgigat orazisindo havanin riitubstinin daha aydin &yranilmosi (gln
cografi informasiya sistemlorinden (CIS) istifado edorak, miiasir voziyyati daha
dolgun miiayyan edib, son illor arzinds bas veran dayisikliklori migayiss eda
bilmisik. Aparilan todgigatlar noticasinds arazinin 1992-ci il iyun ayinda NDM
indeksini oks etdiran xarito tortib edilmisdir (Sakil 1).
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Sakil 1. 1992-ci il iyul ayinda NDM indeksinin gostaricisi

Todgigat orazisinds conub-sorqdon simal-gorba dogru AB profil xatti
cokilorak indeksin doyismasini izlomisik (Sakil 2). Mlsyyan edilmisdir ki, profil
boyunca indeksin giymati artir. Buna asas sobab mutloq hiindiirliiyiin artmasidir.
Profil boyunca cay doralori yaxinliginda da indeksin qiymati yiksakdir.

187



U.S.Qasimova

0,9

0,8 i F
07

' L [
06

0,5

0,4 —

0,3 -

0,2 ||

014}

i IV
' |
-0, Iv- L] | 14

-0,3 |

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 0,5 0,55 0,6 0,65

Sakil 2. 1992-ci il iyul ayinda AB profili iizro NDM indeksinin gostaricisi

1992-ci il ilo mlgayisads 2024-ci ilds indeksin dayismasini izlomak Ug¢lin
iyun ayinda Landsat 9 peykindon mivafiqg malumatlar gétirilorok emal edilmis
Vo Xaritalogdirilmisdir (Sakil 3). Miayyan olunmusdur ki, indeks gostaricilari 32
il arzindo xeyli doyismisdir.
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Sokil 3. 2024-cii il iyun ayinda NDM indeksinin gdstoricisi

AB profili boyunca indeksin doyismoasi 1992-ci il ilo miugayisado
maksimum 0,75-0 qodor davam etmisdir (Sokil 4). Bu iso global iglim
dayiskanliyinin regional tasirlori olaraq giymatlondirils bilor.
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Sokil 4. 2024-cii il iyun aymnda AB profili iizro NDM indeksinin gostaricisi

Aparilan tahlillorin  naticalori cadval formasinda qruplasdirilmisdir
(Cadval 1). Miayyan edilmisdir ki, Boyiikk Qafqazin yiiksok dagliginda NDM
indeksinin 0-dan az oldugu orazilorin sahasi 67,2%, 0,6-dan yuksak oldugu
orazilorin sahasi 18,2% kigilmis, indeksin 0-0,2 oldugu orazilor 19,3%, 0,2-0,4
oldugu arazilor 5 dofa, 0,4-0,6 oldugu arazilor iss 2 dofo artmisdir.

Cadval 1
1992-2024-cl illordo NDM indeksinin dinamikasimin tohlili
NDM indeksi 1992-ci il iyulda 2024-cii il Dinamika
sahosi iyunda sahasi (1992-2024)
min maks ha % ha % ha %
asagi 0 162455 | 50,5 | 53324 16,6 -109131 -67,2
0 0,2 125739 | 39,1 | 149950 46,6 24211 19,3
0,2 0,4 19260 6 102720 31,9 83460 433
0,4 0,6 2810 0,9 6320 2 3510 125
0,6 yuxari 11280 3,5 9230 29 -2050 -18,2
Comi 321544 | 100 | 321544 100
Naticalor

Boyiik Qafqazin yiliksok daghiginda ilk dofa olaraq peyk sokillorinin emali
asasinda aparilan todgigatlar naticasinds muoyyan edilmisdir ki, 1992-ci il iyul
Vo 2024-cii il iyun aylarinda namlik indeksi kaskin doyismisdir. 32 il arzinds
indeksin 0-dan az oldugu orazilorin sahasi 67,2%, 0,6-dan yliksok oldugu orazilor
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iso 18,2% kigilmis, 0-0,6 indeksli orazilorin sahosi iss artmisdir. Todgigat
orazisinds nomliyin azalmasi iglimdos bas veran doyisikliklordir. Temperaturun
qalxmasi buzlaglarin sahasinin azalmasina sabab olmusdur ki, bu da sonda
ritubatin asag1 diismasi ilo naticolonmisdir. Riitubatin azalmasi yay otlaglarinin
deqredasiyasina, eroziya prosesinin aktivlosmasina vo zamanla sahoasinin
azalmasina sobob olacaqdir ki, bunun naticasinds heyvanlarin osas yem baza
chtiyat1 asag1 diisocokdir. Mdvcud vaziyyotin daha da globallasmamasi tigiin
iqlim dayismoalorina kémoklik edan amillori miiayyan edib, onlarla mibariza
aparmaq lazimdir.
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“Pedaqoji Universitetin Xoborlori” dovri elmi jurnalimn “Riyaziyyat vo tobiot
elmlari” seriyasi avvallor nasr olunmamis elmi magalslori gabul edir.

Moagalalor Azarbaycan, ingilis, tirk va rus dillorinds jurnalin elektron tinvanina —
jmns@adpu.edu.az, a_zamanov@mail.ru gondorilir.

Mogalslor Microsoft Word proqraminda Times New Roman srifti ilo 12 pt.
Olglido 1,0 intervalla yazilmalidir. Sohifo Olgulori: sagdan vo soldan
2,0 sm, yuxaridan 2,5 sm, asagidan 2,2 sm olmalidir.

Bashq ortada gara vo boyuk harflarlo yazilmalidir.

Mogalonin qurulusu  asagidaki boliimlordon ibarst olmalidir: UOT indeksi,
muollifin adi, ata ad1 vo soyad, is yeri, elmi doracasi vo elmi adi, ii¢ dildo agar
sOzlor va xiilass (100-150 sdzdon ibarat, 11 pt. ilo) adobiyyat siyahisi. Hor U¢ dilda
yazilmis xiilasolor bir-birinin eyni olmali vo magalonin  Mozmununa uygun
olmalidir.

Mogalalorda verilon sokil, rasm, grafik va cadvallor diizgiin, aydin va matn
igorisindo olmali, onlara aid olan yazilar altinda yazilmahidir. Moqalods dusturlar
Microsoft Equation redaktorunda yigilmalidir.

Istinadlar motn icarisindo kvadrat motorizada géstarilmoklo magalonin sonunda
olifba ardicilligi ila nédmrolonmoalidir. Masalon: [1, s.8].

Odobiyyat siyahisinda verilon hor bir istinad hagqinda molumat tam vo dogiq
olmalidir. Istinad olunan monbonin bibliografik tosviri onun noéviinden
(monografiya, darslik, elmi mogals vo s.) asili olaraq verilmolidir. Simpozium,
konfrans materiallarina va ya tezislorine istinad edilorkan magals va ya tezisin adi
gostarimolidir.

Moagalslarin hacmi: 5-12 sohifa.

Mogalslor mutoxassis rayi (moxfi olaraq) esasinda jurnalin redaksiya heyatinin
gorart ilo ¢ap olunur. Redaksiya dizslislor etmak i¢lin magaloni musllifa qaytara
bilor.

Mogaloda gedon hor hansi bir elmi yenilik, tezis vo s. Ugln muisllif saxson
moasuliyyat dagtyir.

Jurnalda darc olunmayan mogalalor geri qaytariimur.
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