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NCJIEJOBAHUE AHOMAJIBHOI'O D®®PEKTA XOJIJIA B HOBBIX
MAT'HUTHBIX TOITOJOTI'MYECKHUX U30JISATOPAX MnBi,Te; U
MnBigTe

'AJIMTYJIMEBA XASLISI BATHU® rbi3b
2ABI[YJIJIAEB HAJAUP AJIVTAXBEP/IA oray
3APBAJIUEB MAXAMMAJIAJIN MA3AXMUP oray
baxunckuii 2ocyoapcmeennulii ynusepcumem, Azepbatiodxcat, 2-0oyeHm
Cymeaumckuil 2ocyoapcmeennblil yrusepcumem,Azepoaiioscan, 1-ooyenm, 3-npogeccop
xayala-firuza@mail.ru

Knwouesvie cnosa: mononozuveckue — uzoasmopvi, dppexm  Xoana,  ¢heppomacnemux,
anmugheppomacHemux, nposoOUMOCmb, hazosvlil nepexoo

HenmaBHO OblTM BrepBble TOMYyYEHbl MOHOKPHCTAUIBI HOBBIX MOIYNPOBOJHUKOBBIX
MarHUTHBIX TOIIOJOTHYECKUX H30IATOpPOB cemerictBa (MnBiyTes)(BipTes), (n=0, 1, 2, 3, 4 ...) [1].
Cpemu 5TOro psija COeIUHEHHMM Haxoisarcs coemuHeHus MnBiyTes (n=0) m MnBigTe (n=3)
JlarHable (DOTOANEKTPOHHON CIEKTPOCKONUU ¢ yriaoBeiM paspemeHuem (ARPES) moareepknmator
nuHeHHbI xapakTep aucnepcuu sHeprum E(K) (T.H. komycwl Jlupaka) aisi TOBEPXHOCTHBIX
COCTOSIHMM 3TUX coenuHeHuil [2,3]. HccnenoBaHusi TemMmepaTypHOM 3aBUCUMOCTU YAEIBHOTO
conpotuBlieHus Pxx(T) mMoHokpucramioB MnBiyTes B unTepBane temneparyp 5-300K BoisBmin
ocoOeHHOCTh B BUjae muka npu temneparype T = 25,4 K (puc.l). Kax BumHo u3 pucyska 1,
3aBUCUMOCTh Pxx(T) HMMEeT TUNUYHBIA «METaUIMYECKHiD» XOoH. OTO OOYCIOBIEHO HaIU4ueM
00JIBIIOr0 KOJMHMYECTBA A€(PEKTOB, CO3JAIOIIMX JIOKAJTbHBIE YPOBHU B 3alpelI€éHHON 30HE. DTO
MPUBOJUT K OOpa30BaHUIO NPUMECHON 30HBI, MEPEKPHIBAIOLIEH BCIO 3allpEeIIEHHYIO 30HY, YTO
MPUBOJUT K TOMY, YTO B IOJYHNPOBOJHUKE HAOIIONAETCS «METANIMYECKU» XOJI 3aBUCHMOCTH
Pxx(T). UToOb! BBIABUTH Hpupoay ocodenHocty npu T = 25,4 K, ObI7I0 U3y4eHO BIHSHUE BHEIIHUX
MarHUTHBIX TIOJIe Ha THUK B 3aBUCHMOCTH pPx(T). Ha pucyHke 2 mpuBeneHbl 3aBHCHMOCTH
YACIBHOTO COMPOTUBICHUS Pxx(T) MoHOKpucTammoB MnBiyTes mpu pa3nuuHBIX BHEIIHHX

MAarHuTHBIX ITOJIAX.
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Puc. 1. Temnepamypuas 3a6ucumocms y0enbH020 CONPOMuGneHust Py (1) monoxkpucmannos MnBi;Te, 6
unmepsane memnepamyp 5-300K. Ha ecmaske 3asucumocms Py (1) 6 unmepsane memnepamyp 5-90K.
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Puc. 2. TemnepamypHas 3a8UcCUMOCmyb YOeIbHO20 CONPOMUGLeHUs Py (T) MOHOKpUCMAIO8
MnBi,Te, 60 enewnux macnumnuvix noasx B=0, 1,2, 3,4, 5 T.

Kak BuaHO U3 puc.2, mo Mepe yBeITMYEeHUS BHEIIHEr0 MAarHUTHOT'O TOJISl MUK B 3aBUCUMOCTHU
pxx(T) cMemaeTcst B cTOpOHY HM3KUX TeMmIeparyp M ucyeszaerT npu noisx Bbiue S5T. Takum
o0pa3oM, OUYEeBHUIHO MarHUTHAs MPUPOA HAOIIOIaeMOro MHUKa B 3aBUCUMOCTU Pxx(T). M3 manHbIX
[2] wuccnemoBaHuil TeMIEpaTypHOW 3aBUCMMOCTH MAarHUTHOW BOCHPUMMYHUBOCTU M TIOJEBOU
3aBUCHUMOCTH HaMarHMYE€HHOCTH BBISIBICHO, YTO C MOHM)KEHHEM TEMIIEpaTyphl MPU TEMIEpaType
T = 25,4 K npoucxoaut MarHUTHbBIN (ha30BbIi Mepexo mapaMarHeTuK-aHTU(GeppOMarHeTuk. ITo
TaK Ha3blBaeMas Temnepatypa Heens Ty.

Hamu Obuto mpoBeneHo uccienoBanue 3ddexra Xouta Mpu pa3lIdyHBIX TeMIlepaTypax
T=4,5; 15; 20; 22; 24; 25 u 35K. U3 naHHbIX 3KCIEPUMEHTOB (pHC. 3.) ClIeIyeT:

1. XomloBckoe HampsbKEHHE MMEeT OTPULIATENbHBIN 3HAK, YTO YKa3blBaeT Ha TO, YTO
OCHOBHBIMM HOCHUTEJISIMU 3apsiia SBIISIOTCS JIEKTPOHBI.

2. Ilpu naumensiieir Temneparype T = 4,5 K (puc.4a) Haubonee 4€Tko BUAHO, YTO MPH
BHEILIHEM MarHuTHOM nojie B ~ 4 T npoucxoaut 3HaUUTEIbHBINA CKAYOK XOJJIOBCKOTO HAIPSKEHUS
Up. DTO CBUAECTENHCTBYET O BOSHHUKHOBEHHHM BHYTPEHHETO MAarHMTHOTO TMOJII B MOHOKpHCTAJIaX
MnBi,Te, . Takoli cka4oK XOJUIOBCKOTO HampspkeHus oOycnosien Spin-flop sdbdexrom, mpu
KOTOPOM MO BO3JEHCTBUEM CHJIBHOTO BHEIIHErO IOJI IMPOUCXOAUT MOBOPOT CIIMHOB, MCUYE3AET
aHTU(EPPOMArHUTHOE YIOPSII0YEHNE CITMHOB U BO3HUKAET BHYTPEHHEE MarHUTHOE TOJIE.

3. C yBenuueHHeM TeMIepaTypbl IPOUCXOIUT Pa3MbITHE CKaYKa MarHUTHOTO TOJIf;

4. Tlpu temneparype T = 35 K (puc.4b) nabnronaercs cranmaptHas JIMHEHHAsS 3aBUCHMOCTh

XOJIJIOBCKOT'O HAIIPAKCHHA OT BCJIMYMUHBI BHCIIHCTO MATHUTHOI'O ITOJIA UH(B) OHpeZ[eJIéHHaH nus3

o 2 -
Haks1oHa 3aBrucuMocTd Uy(B) KoHIIEHTpalns 3J1eKTPOHOB OKa3ajiach paBHOU pumMepHo 10 Oem®,

Hamu Obun uccrienoBaHbl TakKe HOBBIE IOJTYHPOBOJAHMKOBBIE MAarHUTHBIE TOMOJIOTHYECKHE
uzossatopel MnBigTeyg (n=3). U3 uccienoBanuit GoToIIEKTPOHHON CIEKTPOCKOIUH C YIIOBBIM
paspemerreM (ARPES) rtarxke ciemyer nuHeiHbId xapaktep maucniepcuu sHeprun E(K) (T.H.
KOHychl Jlupaka) /i1 TOBEPXHOCTHBIX COCTOSHMM 53Tux coeauHenuil [3]. HccienoBanus
TEMIIEPATYPHOIN 3aBUCHUMOCTH YAEIbHOro conpoTuBieHUsl pxx(T) mMoHokpucramioB MnBigTejo B
uHTepBasie temneparyp 5-300K BeisiBHIIM 0coOeHHOCTH B BHJE NHKa npu Temneparype T = 12 K
(puc.4). Kak BumHO U3 pucyHKa 4 3aBUCUMOCTD Pxx(T) UMEET TUHIMMYHBIN «METATLTUHISCKUN XO]I.

Jlns BBISIBIEHUS MPUPOJBI OCOOEHHOCTH B BHJIE NMHKa Ha 3aBUCUMOCTH Pxx(T) Hamu ObLIO
U3Y4YEHO BIMSHUE BHEIIHUX MarHuTHbIX mosied. Ha pucyHke 5 mnpuBeneHBl TeMIlepaTypHbIE
3aBUCUMOCTH YICIBHOTO CONMPOTUBICHHS Pxx(T) MoOHOKpHcTamioB MnBigTejs mpu Bo3meicTBUN
Pa3IMYHBIX BHEUTHUX MAarHUTHBIX TOJIEH.



Hcneoosanue anomanvrozo s¢hghexma Xonna 6 HOBbLX MASHUMHBIX MONOAOSUYECKUX
uzonssmopax MnBi;Tes u MnBigTeg
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Puc. 3. Maznumononesas 3asucumocnms xonnio6cko2o nanpsiicenust Uy(B) npu memnepamypax
a) T=4,5;15;20; 22K u b) T=24; 25 u 35K.

Kak BuaHO U3 puc.5, 1o Mepe yBeIMUEHUs BHEIIHEIO MarHUTHOT'O TOJISl UK B 3aBUCUMOCTH
pxx(T), B ommunu or MnBiyTes, cMmemaercss B CTOPOHY BBICOKHX TEMIIEpaTyp M HCYe3aeT IMpH
nonsx Beime 1T. Takum o6pa3oMm, OYEBMJIHO MarHuUTHas NpUpoOAa HAOIIOJAaeMOro MHUKa B
3aBUCUMOCTH Pxx(T). W3 nmannpix [3] uccienoBaHuil TeMnepaTypHOH 3aBUCMMOCTH MarHUTHOM
BOCIIPUMMYHUBOCTH U I0JEBOM 3aBUCHUMOCTH HAMAarHMYEHHOCTH BBISBIIEHO, YTO C IMOHMKECHHEM
temneparypsl npu Temneparype T = 12 K npoucxoaut MarHuTHbIN (a30Bblil iepexos .
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MnBigTE13
5 04l
<
=
-, 0.3
%
Q.
0.2 -
0 10 ZOT. K30 40 50
T T T T T T T T T T T 1
0 50 100 150 200 250 300

Ts K&

Puc. 4. Temnepamypuas 3asucumocms yoenbHo2o conpomusierust P (T) monoxpucmannos MnBigTe 6
unmepsane memnepamyp 5-300K. Ha ecmaske 3asucumocms py(T) 6 unmepsane memnepamyp 5-50K.

Hamu Obuto mpoBeneHO HccieqoBaHUWE aHOMANbHOTO 3¢dexta Xosa MpH PazIUUHBIX
temneparypax. [lonydeHHble pe3yabTaThl SKCIIEPUMEHTOB NPEJCTaBICHbl Ha pucyHke 6. U3
JAHHBIX SKCIIEPUMEHTOB (pHC. 0) clieayeT:

1. XosioBckoe HanpsHKEHHE UMEET OTPULIATENbHBIN 3HAK, YTO yKa3bIBAaeT HA TO, YTO OCHOBHBIMU
HOCHTEIISIMU 3apsi/ia SABIISIOTCS DIIEKTPOHBI;

2. IIpu maumenpmen temneparype T = 1,4 K u€Tko BHJIHA meTiIA rucTepe3nca xapakTepHas JUis
(beppoMarHeTuKoB;

3. C yBenuyeHHeM TeMIepaTyphbl MPOUCXOIUT YBEIWYEHHE IUIOUIANM METIU W, HaKOHEL, NpHU
Temneparypax Bbiie 12 K Habmonaercs nuHeitHO 3aBUcHMast Pxx(B);

6
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4. Omnpenenénnas u3 HakioHa 3aBucuMoctd Uy(B) KOHIEHTpaIus JIEKTPOHOB OKa3anach PaBHOM

MPUMEPHO 2% 10% em,

0234 MnBigTe1s 3
12K
E 0.224 l ’./,,/,,‘3_
O !
[= .'..",' 4 .. B=0
. G214 2 - B=0A1T
3 T +~B=02T
Q. 1 2 B=04T
5 B=1T
0.20 S
0.19 -—
0 10 20 30 40

Puc. 5. Temnepamyphas 3a8ucumocms y0eIbH020 conpomugienust P (T) moHokpucmanios
MnBigTe 3 60 snewnux macnumnuvix nonsax B=0, 0,1, 0,2, 0,4, 1 T.
napamazsHemux-peppomazemux. Imo max nHasvieaemas memnepamypa Kwopu Tc.

34

2\ MnBigTe,

T T=1,4K

//

14 "“*s-..\
=
| \

Puc. 6. Macnumononesas 3a8ucumocms X0A108CKO20 CONPOMUBNEHUS Pyy(B)
npu memnepamype T = 1,4 K.

JlarHas paborta ObLIa BBITONHEHA TIPH (PUHAHCOBOM mojaaep:kke MOHIA pa3sBUTHS HAYKH TIPH
[pesunente Asepbaitmxanckoii Pecry6nuxu (rpantst Ne EIF-BGM-4-RFTF-1/2017-21/04/1-M-02
u EIF/MQM/Elm-Tehsil-1-2016-1(26)-71/16/1) u Poccuiickoro ®onga (yHIaMEHTAIbHBIX
uccienosanuii (rpant Ne 18-52-06009).
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HUcnedosanue anomanvrozo s¢hghexma Xonna 6 HO8bIX MACHUMHBIX MONOAOSUYECKUX
usonsimopax MnBi;Te, u MnBigTes

XULASO
MnBi,Te, vo MnBigTe;, YENI MAQNIT TOPOLOJIi iZOLYATORLARINDA
ANORMAL HOLL EFFEKTININ TODQIiQi
Aliquliyeva X.V., Abdullayev N.A., Zarbaliyev M.M.

Agar sozlar: topoloji izolyatorlar, Hall effekti, ferromagqnit, antiferromagqnit, kegiricilik, faza kegidi

Topoloji izolyatorlarin sath hallar1 6ziinomoxsus bir xiisusiyysto malikdir (ifratkegiricilorde kimi
geyri 8oment sis8 yiik otiiriilmasi). Bu sobabdon yeni topoloji izolyatorlarin elektrik vo galvanomaqnit
xiisusiyyatlorinin Oyronilmesi yalniz elmi deyil, hom do praktiki maraq dogurur. Bu isdo MnBi,Te,; vo
MnBigTe;; yeni maqnit topoloji izolyatorlariin elektrikkegiriciliyi aragdirilir. Paramagnet-antiferromagnit
faza kegidinin temperaturlarinin Ty = 25.4K (MnBi,Te, liclin) vo paramaqnetik-ferromagnet T¢ = 12K
(MnBigTey; tigiin) oldugu miioyyon olunuk. Xarici maqnit sahoasinin spin momenlarin nizamlanmasina tosiri
askar edilir. Anormal Holl effekti antiferromaqnitlordo (MnBi,Tey) vo ferromagnitlordo (MnBigTe;s) askar
edilir vo aragdirilir.

SUMMARY
INVESTIGATION OF THE ANOMALOUS HALL EFFECT IN NEW MAGNETIC
TOPOLOGICAL INSULATORS MnBi,Te; AND MnBigTey
Aliguliyeva Kch.V., Abdullayev N.A., Zarbaliyev M.M.

Key words: topological insulators, Hall effect, ferromagnet, antiferromagnet, conductivity, phase
transition

The surface states of topological insulators have a unique property — non-dissipative charge transfer,
similar to superconductors. Therefore, the study of electrical and galvanomagnetic properties of new
topological insulators is not only scientific, but also of practical interest. The conductivity of electrical
conduction of new magnetic topological insulators MnBi,Te; and MnBigTe;s has been studied. The
temperature of the phase transition paramagnetic-antiferromagnetic Ty = 25.4K (for MnBi,Te,) and
paramagnetic-ferromagnetic T¢ = 12K (for MnBigTe;3) were detected. The effect of the external magnetic
field on the order of the spin 8oment sis revealed. The anomalous Hall effect in antiferromagnets (MnBi,Te,)
and ferromagnets (MnBigTe;3) has been discovered and studied.

Daxilolma tarixi: [lkin variant 17.11.2022
Son variant 05.12.2022
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UCCJEIOBAHMS TMHAMMYECKHUX BOJIH B BSI3KOYIIPYTUX
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BBenenne. B CcOBpeMEHHBIX CHJIOBBIX KOHCTPYKIMSIX 4Yallle BCEro MPUMEHSIOT
BS3KOYIPYyrHue MaTepualibl. V3 3TUX MaTepuangoB CO3MAIOTCS TUIMYHBIC SJIEMEHTHI KOHCTPYKIUH —
HWIMHIPUYECKUE OO0OJOYKM, TMAHENU pacdyeTbl KOTOPBIX IOCBSIIEHBI MHOTHE paboThl U
MPEINPUHATHI TIOMBITKA W3JI0KUTH OCHOBHBIC ATAIlbl JUIsl pacueTa MPOYHOCTH M YCTOWYHMBOCTH. B
pabote [1] uccnenoBano nuHamuyeckoe AehOPMUPOBAHKE U3OTPOMHBIX TOHKUX IHIMHAPUYECKUX
000JI0YeK TIpW BO3JCHCTBUM BHYTPEHHUX JaBiieHWd. Pabota [2] mMOCBsIIEHA WCCIICOBAHUIO
JMHAMHYECKON YCTOMYMBOCTH KOMIIO3UTHOM HHJIMHAPUYECKOM 00OJIOYKHU, JTMHEWHO-TIEPEeMEHHOM
TOJIIIMHBI TP BO3ACHCTBUH BHEIIHETO JIABIICHHUS.

B pabore [3] uccnenoBanbl epexoHbIe BOJHOBBIE MPOLIECCHl B IWIMHIPE MPU BHE3ATHO
MPUJIOKEHHBIX TAPMOHUYECKUX HArpy3Kax.

B pabore [4] uccnenoBaHO pacHpOCTPaHEHUE HECTALMOHAPHBIX BOJIH CABUIA I10JIOTIO
BA3KOYIIPYroro IMJIMHIApA TpPU BO3ACUCTBUM OOKOBBIX HArpy3ok. 3ajaya peuieHa MeToJaMu
OTIEPALIMOHHOTO HCYWCICHUS W TIOJYYE€HHOE peIIeHHe HCCIEA0BAaHO sl KOHKPETHOTO siapa
PaGotHoBa.

B nmanHoii paboTte wucciemyercs AWHAMHYECKOE KPYYEHHE IOJIOTO  IMOyOECKOHEYHOTO
WIMHIpA C YY€TOM BSI3KOCTH MaTepHualia Mpu BO3ACUCTBUU HATPY3KH, MPHUKPEIICHHOW K TOPILY
WIAHAPA.

ITocranoBka 3agaun.

PaccmoTpuM 3amady o JTUHAMHYECKOM KPYYEHHH MOJTyOSCKOHEYHOTO IMOJIOTO IMITUHIPA U3
BA3KPOYHPYroro MaTepualna, BHEIIHETO M BHYTPEHHEro paamyca @ M D cooTBeTcTBeHHO B
IWIMHIPHYIECKOH cHucTeMe KoopAaumHar I, @,z . Ilepexoms x O6e3pasMEpHBIM KOOpPAMHATAM

r Z
r=-t, z=-1 npeanonaraem, 4To B HayalbHBIH MOMEHT OH Tokoutcs, a ¢ momenta L =0
a a

CKPYYMBAETCS Harpy3Kou MPUKPEIUIEHHOW K Topuy Z = O u He 3aBucsIIEH OT yrana @ . Ilpu sTom
IJI ONIPEAETEHNS OTJAUYHOIO OT HYJIS CMEIEHUSA W(I’, Z,t) ypaBHEHUE ABMXECHUS OyJeT
oo oo o o*w(r, z,t
r‘/’_'_ Z‘P+2 r(ﬂ:p (;1) (1)
or 0z r ot

rae 0., u O, - KOMIIOHCHTBI HANPSHKCHUH, O - IJIOTHOCTh MaTepualia LHIHHIDA, w(r, Z,t) -

MEpCMCIICHUC. OHpCI[CJ'I}IIOIJ_[I/Ie COOTHOMICHUS TPUHUMACM B BUAC:

t t
o,y = j R(t-7)de,; o, = j R(t - 7)de,, )
0 0
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3aech R(t) —(pynkuus penakcauuy, € u €, — KOMIOHEHTE! Ae(opMaLU, ¥ ONPECIIOLHCCs
CIICAYIOIIMMU (POPMYITAMHU:
1(fow w) 1 ow
e, = (W W) o _Low ®)
2\or r 2 0z

['pannyHbBIC ¥ HAYAIBHBIC YCIOBUS 10 XapaKTePy pacCMaTpPUBAaEeMOM 3a7aud ONpeieisieM B
CIICAYIOIIEM BHUJIE:

b
0,=0 mpu r=y y=1 (;c:g) (4)
o,, = f(r,t) mpu z=0 (5)
wW(r,z,t)=0mpu Z > (6)
W(r,z,t)zwzo mpu t=0 7

rae f(z,t)— 3amannas Gpynxums, xapakTepusyomas BHEIHYIO HATPY3KY.

Wrak, paccMarpuBaemasi 3a/1lada MaTeMAaTUICCKH CBOAMTCS K PEIICHUI0 CUCTEMBI HA9allbHO-
KpaeBoii 3amaun (1)-(7). Oty 3amauy Oynem pemaTh ¢ MOMOIIBI0 HHTErPAIBHOTO peodpazoBaHus
Jlarnaca ¥ METOZIOM pa3/IeieHUs IEPEMECHHBIX.

Pemenne 3apaun. [IpumeHnsist unTerpaibHoe npeodpazoBanue Jlamnaca k ypaBaenuto (1) mo
spemenu 1, ¢ yuerom (2) u (3) nonydaem:

o 2
0 vg(2,2)+£0W(f1Z)_ 1L A G2, p)+
r r oz r* R(p)

rre 4epToi cBepxy O0O3HA4YeHO IpeoOpa3oBaHUE BeIMYUH, [ - mapameTp Ipeodpa3zoBaHUs

o’w(r,z)
S L

0 )

Jlamaca.
[Ipeanonoxxum, 4To

w(r,t)=R(r)-V (2)

TOrja ypaBHEHHE (8) MPUBOJIUTCS K CIEIYIOIIENH CUCTEME YPaBHEHUMN:

R(r) +%R’(r) (@ —r—lz)R(r) 0 ©)
V'(2) - (a? +a2%)\7 (2)=0 (10)

3neck (X — mapameTp pas3zesieHus nepeMeHHbIX. Pemenus ypasuenus (9) umeer Bua:
R(r)=cJ,(ar)+ DY, (ar) npu a=#0

11
R(r):c0r+% npu a=0 (1)

rne J,(z) u Y, (2) - dynxmun Beccens nepsoro u Broporo pona coorsercrsento, C,D,C; u
D, MOCTOSIHHBIC HHTETPHPOBAHHSL.

U3 ycnosus (4) mpu & =0 nonywaem D, =0, npu o # 0 HewssecTnas & onpenensercs

0
N3 CICAYIOMIETO XapaKTCPUCTUUCCKOI0O YPAaBHCHUA:

J (@)Y, (@) =Y, (ax)Jd,(a) =0 (12)
[Tocnennee ypaBuenue (12) mmeer OECKOHEYHBIC BEIIECCTBEHHBIE KOPHU, KOTOpPhIE 0003HAUNM
uepes ¢, . Torna u3 ycnosus (4) Haxoaum:

_JZ(akZ):_‘JZ(ak) (13)
Y, (a4 x) Y, (@)

10
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Torma n3o0pakeHNe MepeMeIeHus OMPeAeIIIeTCs CISYIOIeld CyMMON:
W(r,2) = Vo(z, p) + D Vo (z, P31 (et,, 1) + 4, Y, (d,, )] (14)
n=1

Jlns onpenenenust \TH(Z, p) Pa3noxKuUM QYHKIIHIO f(l’, p) B psn Ha otpeske [1, y]:

f(r,p) = f(p)r+ > f, (P (@,.1) +d,Y(a,, 1] (15)
n=1
B atom ciyuae u3 ycnous (5) B uzoopakennn Jlamnaca ¢ momorisio (14) HaxoamMm:
o _ RO M),
a oz
VN, (z P)

&,, = PR(P)E,, = PR(p)
(16)
pRa(p)Z[J (1) + G,y (a,r)] Nel2P)

VYuursiBasg (15) u (16) B rpanuuHOM ycnosuu (5), noiayyaem:

a\Tn(z’p)_ a r3 —
Ry P e 2=0 (17)

Oo6mee permenue ypapaenus (10) B 3Tom cirydae OyaeM B BHJIE:

V. (z,p) = Aexp{—z /a +2a(2'0;)}+8exp{z /a§+2§:§f}

U3 yenosus (6) naxonum D = 0, Torna pemenue npuanmaer su:

V. (z,p) = Aexp{—z /a +2;(2§;)}

Vuuteisas 910 B (17), onpenensem koapduuuent A
A 20k (p)

PR(p)y e +2a%pp

[Toncrapnss 3HaueHuss A B pelieHue s Vn (Z, p) , HAXOTUM:

2af,(p)
PR(p)/er? +2a%pp

2

. 2a° pp
exp{ z.|a? + R(p)} (18)

V,(z,p)=-

rie N=012,...;,=0.
VYuuteiBas (18) B pemenun (14), momyuaem pelmieHue 3anadu B n3oOpaxeHusx Jlammaca c
Y4E€TOM BSI3KOCTH MaTepuasa.

W(r,2,P) = Y (r2,P) =~

2arf, (p) -exp{—z 2a2pp}_

2a%pp R(p)
PR (IO)\/ R(p) )
- 2of ,(p) 1 ,  2a’pp
- ‘]1 ko nHl n' 5
2 Lulen 1)+ Gy r)]Jaz 28 pp pR(p)exp[ e R(p)]
" R(p)

HccnenoBanne pemenuii. [ uMcciea0BaHus MOJTYYEHHBIX PEIICHUM MPEANOI0KHM, YTO
CBOMCTBO MaTepuaa OMUCHIBAETCS MOJENBI0 MakcBea:
de 1 do 1

—==—+
dd G dt 7

11
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Torma dbyHkus ﬁ( p) onpenensercs GopMyoi

= 2G
R(p)=—7 (20)
p+7t
rae G — monyns cusura, 7 = %- BpeMs pellakcaluy, 77 - KodQpPUIUEHT BI3KOCTH IPU CIBHIE.
VYuuteias (20) B (19) nHaxoaum:
z 1 1
exp —a\/(p+)2 -
- C, - 1 C, 2t 4r
w(r.z,p)=-171 fo(P)+—To(p) -
i Joety-
27 47°
00 _ 2 _
_Z[‘]l(anr) + qnyl(anr)][fn(p) +— fn(p)]x
n=0 Zp
z 1., 1 aic
exp| ——a,(p+) -+
Xp[ c, \/(p 21) 47° a’ )
% 2.2
1., 1 «ac;
+) -+
\/( P 21) 4r* a’
OTcrona nocie BbIUMCIeHHs 00paTHOTO npeodpa3oBanus Jlamnaca HaxoauM:
t-Za
G, ¢ 1% t—t
w2 =r & [ 10+ fEiaxon -8
1 ) 22 5 0
X IO Z (t_tl) _C_za dtl_Z:(‘]l(anr)-i_anl(OCnr))>< (21)
2 n=1

t-ZLa

c, 1’[1 o, ] ; 2 t—tl
< ] L@+ [ f@d, 5\/@41) —(C—a] exp[— jdtl.

) 27
G 210,¢,
3nech C,=.— @, = (—”zj -1.
P a

U3 ypauenus (21) mpu mepexone k npepeny mpu 7 —> 0 MoxkHO momyumTs pemrenue
aHAJIOTMYHOW 3aJlauM JUIsl CILIOIIHOTO IMIuHApa. V3 nomyuyeHHbIX pemienuid (21) BuaHO, 4TO Mpu

Z oW
t——a<0 umeem W= E =0. D710 MoKa3bIBaeT, YTO BOJIHA BIOJb [HJIMHIPA PACIPOCTPAHSIETCS
CZ

CO CKOpPOCThIO C, . 3I[6CL mapaMeTp /. MOXET OBbITb HHTEPIPETUPOBAH, KAK YACTOTa CBO6OI[HLIX
2 n 4

KoJe0aHui JTUHHOTO TOJIOTO IHJIMHIPA.

N3 ypaBHenust (21) BBIXOAUT, YTO BOJHOBOE [BIKEHHE COCTOUT W3 CYMNEPIO3UIUU
KECTKOTO TIOBOPOTA MOMEPEYHBIX CEYCHUN M OECKOHEYHOro uucia (GopM KoleOaHHH, B KOTOPHIX
MOTIEPEYHBIE CEUCHHS I€POPMUPYIOTCS B CBOUX TUIOCKOCTSIX, & PAIMYChl UCKPHUBIISIOTCS.

BriBoabl.

1. Merogamu WHTETpaibHOrO TpeoOpa3zoBaHus Jlammaca W pasneneHus TEPEeMEHHBIX
MOCTPOEHBI pELIEHUs 3a/Jad B BHJI€ CXOMAIIEr0 psga s MPOU3BOJBHBIX HACIEACTBEHHBIX

GbyHKIHI.
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Kypbanos H.T., Babaoxcanosa B.I".

2. Pemienus uccnenoBaHbl JUIsl KOHKPETHOTO siipa MakcBemia ¥ MOJIy4eHo, 4TO, BOJHOBOE
JIBUKEHHE COCTOMT W3 CYIEPIO3MIMH KECTKOTO IMOBOPOTa IOIMEPEYHBIX CEUeHUM, Kak Lesoe
TBEPAOrO TelNa W OECKOHEYHOro uucia (GopMm koieOaHWii, B KOTOPHIX IMOMEPEYHBIE CEUCHUS
nepopMupyroTcs B 000MX IIOCKOCTSIX, @ PauyChl UCKPUBIISIOTCS.
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XULASO
OZLUELASTIK SiLINDRLORINDO DiNAMiK DALGALARIN ARASDIRILMASI
Qurbanov N.T., Babacanova V.H.

Agar sozlar: ozliielastik, niiva, geyri-stasionar dalgalar, tasvir, orijinal, Maksvell modeli.

Maoqals 6zliielastik i¢ci bos yarimsonsuz silindrlerds, oturacaqda totbiq olunmus dinamik yiiklorin tosiri
ilo yaranan gorarlagmayan dalga prosesinin todqiqins hasr olunmusdur.

Masolo Laplasin inteqral ¢evrilmasinin va dayigenlorine ayirma iisulunun komaoyils ixtiyari niive ii¢lin
hall edilmigdir. Alinmis hall xiisusi halda Maksvell modeli li¢iin aragdirilmigdir.

SUMMARY
STUDIES OF DYNAMIC WAVES IN VISCOELASTIC CYLINDERS
Gurbanov N.T., Babajanova V.H.

Keywords: viscoelasticity, core, unsteady waves, image, original, Maxwell model.

The article explores the problems of propagation of unsteady waves in hollow semi-infinite cylinders
arising from the effect of end dynamic loads.

The problem is solved using the Laplace integral transform and the method of separating variables
taking into account the heredity of the cylinder material for an arbitrary kernel in general form. The resulting
solution is analyzed for a specific Maxwell model.

Daxilolma tarixi: [lkin variant 15.11.2022
Son variant 12.12.2022
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2-PROPIL-4-METILFENOLUN DEHIDROGENLOSMO REAKSIYASINDA
OKSIiD KATALIiZATORLARININ AKTIVLiYi VO SELEKTIVLiYININ
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Acgar sozlor: 2-propil-4-metilfenol, dehidrogenlosma, 2-allil-4-metilfenol, oksid katalizatoru, ¢ixim,
aktivlik sirast

Alkenilfenollann, o ciimlodon vinilfenollarin alinma {isullarina dair dovri elmi odabiyyatda
nasr olunmus islarin tohlilindon aydin olur ki, onlarin praktiki halli asason 3 istigamotds gergokloso
bilor. Bunlara etilfenollarin dehidrogenlogmasi, fenollarin alkenillogsmasi, fenol vo onun téromalori
osasinda alinmis oligomerlarin pirolizi proseslori aiddir.

Har {i¢ istiqgamat iizro vinilfenollarin alinma iisullarina dair elmi odabiyyatlarda molumatlar
verilmigdir. Calbedici naticalor kegon asrin 70 - 80 - ci ilorinds is1q lizii gormoays basladi vo bu
sahado birincilik Yaponiyanin Marudzen Cekiyu K.K sirkotino moxsus idi. Etilfenollarin
dehidrogenlogmasi iisulu ilo vinilfenollarin alinmasi iisulu [1] belo patentlerdon idi. Homin dévrden
baglayaraq bu giino godor davam edon vinilfenollara olan sonaye tolabatinin ilbail artmasi bu
istigamatdo aparilan todgiqatlarin intensivliyini azaltmamisdir. ©ksino bozi monbolora gora yan
zoncirdo doymamis rabitali avazlayicisi olan fenol monomerloari, o climladon, vinil- vo allilfenollar
vo onlarm téromolori yaxin galocokdo do yeni nov fenol gotranlari istehsalinda qiymatli baslangic
maddalor kimi ohamiyyatini itirmoyacaklor [2].

Bu birlogsmalorin genis istifado sahosino malik olmast ilo yanast onlarin miistoqil vo daha
ohomiyyat kosb edon cohoti yiiksokmolekullu birlosmolorin sintezindo qiymatli monomerlor
olmasidir [3-4].

Magqalada 2-propil-4-metilfenolun katalitik dehidrogenlosmo reaksiyasinda miixtalif oksid
katalizatorlarmin aktivliyi vo selektivliyl ¢ixarma novlii reaktoru olan laboratoriya qurgusunda
aparilmis tocriibalor naticosinds todqiq edilmisdir.

Xammal kimi gotiiriilmiis 2-propil-4-metilfenolun 1-propanolla alkillosmo reaksi-yast ilo
almmisdir. PA.HSVM seoliti istirakinda miioyyan edilmis reaksiya soraitinds (T-350°C, v = 1.0st™
, v = 1:1 mol/mol ) amala galon 2-propil-4-metilfenolun ¢iximi va selektivliyi uygun olaraq 42.2 vo
89.5% toskil edir. Almnan alkilatlarin torkibinin qismon sado olmasi onlarin sonraki emalini
¢otinlogdirmir. Ona goéra do moagsadli mahsul olan 2-propil-4-metilfenolun tomizliyi 99.0% olur.

Dehidrogenlogsmo reaksiyasinda istifado olunan xromit (MeCr,O4) vo qarisiq torkibli
katalizatorlar miirokkob oksid sistemlori olub molum iisullarla sintez edilmislor. Ikili vo iiclii oksid
katalizatorlar1 miivafiq metallarin nitrat vo oksalat duz mohlullarinin birge cokdiiriilmasi,
qurudulmasi vo sonradan miisyyon edilmis soraitdo kdzordilmasi naticesinds alinirlar. Modifikator
kimi kalium-oksidin olmasi kalium-karbonat mohlulundan istifadoni tolob edir. Katalizatorun
torkibindo inert dasiyiciya (moasalon AlyO3) ehtiyac duyuldugda bu duzlarin hamin dasiyici
lizorino birgo c¢okdiiriilmasindon sonra onun qurudulub kdzordilmasi omoliyyatlar1 aparilir.
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Katalizatorun aktiv fazasinda iki valentli metalin xroma olan atom nisbati 1 +1.2: 2+25
gotirilmiisdiir. Almmis katalizatorlarin xiisusi sothi 80-120 m?/q, 1sm® hocmdo yerloson
katalizatorun ¢okisi 0.8+0.9 qram olmusdur.

2-propil-4-metilfenolun dehidrogenlogmo reaksiyasi su buxari vo benzol istirakinda hoyata
kecirilmisdir. Prosesdo bu miihitin yaradilmasi xammal vo reaksiya mohsullarinin dehidrogenlogsmo
reaksiyasinda isladilon omaliyyatlar1 (xammalin hall edilmasi, reaksiya mohsullarinin sonraki emalr)
asanlasdirmaq, xtisuson do katalitik prosesda 2-propil-4-metilfenolun parsial tozyiqini azaltmagla
onun ¢evrilmasini tonzimlomak, homg¢inin yan reaksiyalarin payini azaltmaq magsadini giidiir.

Miixtolif katalizatorlar istiraki ilo 2-propil-4-metilfenolun dehidrogenlosmo reaksiyasinin
tadqiqinin naticalori 1 sayli cadvolds verilmisdir. Katalizator kimi kalium-kobalt-xrom (KKX)
oksid sistemi, nikel-xrom-aliimiinium (NXA) oksidlor qarisigr vo kaliumla modifikasiya olunmus
nikel-xrom-aliimiinium (KNXA) kompozisiyasi1 gotiiriilmiis vo onlarin kimyavi torkibi cadvolda
gostarilmisdir. Alinan mohsullarin torkibini nozordon kegirdikdo malum olur ki, onlara 4-metilfenol,
2-propilfenol, 2-allil-4-metilfenol vo identifikasiya olunmamis birlogsmalar aiddir.

Cadval .
Miixtalif katalizatorlarn istirak: ilo 2-propil-4-metilfenolun dehidrogenlasmoa reaksiyasinin
tadqiqginin naticalori. Reaksiyanin saraiti T-520°C, - 1.2st™, 2-propil-4-metilfenolun suya va
benzola olan mol nisbati 1:8:1

Gostaricinin adi Katalizatorun kimyavi torkibi, kiitlo % ila
NiO-11.0 NiO-11.0
oo Cr,05-29.0 Cr,05-29.0
K,0-0.2 Al,03-60.0 Al,03-59.0
? K,0-1.0
Cevrilmis 2-propil-4-metilfenola gora
hesablanmig fraksiya mohsullarinin ¢iximu,
% ila:
4-metilfenol 4.0 5.5 3.5
2-propilfenol 15 2.0 15
2-allil-4-metilfenol 88.0 81.5 90.0
Dimer 3.0 8.0 2.0
Identifikasiya olunmamis maddolor 1.5 2.0 2.0
2-propil-4-metilfenolun konversiyasi, % ilo 32.5 38.5 35.5
Baslangicda gotiiriilmiis 2-propil-4-
metilfenola gora hesablanmig 2-allil-4-
metilfenolun ¢iximi, % ilo 28.6 31.4 32.0

Alinmis naticolorin tohlilindon goriiniir ki, 2-propil-4-metilfenolun osas ¢evrilmosi
dehidrogenlogmo reaksiyasi olub 2-allil-4-metilfenolu omolo gatirir.

. 2
Ho—< QO >—cH, TR no—< O >—cH,

Hor ii¢ katalizator istirakinda alinan noticolori miiqaiso etdikdo aydin olur ki, ¢evrilmis 2-
propil-4-metilfenola goro hesablanmig 2-allil-4-metilfenolun ¢iximi1  daha ¢ox K-Ni-Cr-Al
kompozisiyasi istirakinda oldo olunur (90.0%). Asagi notico (81.5%) Ni-Cr-Al sistemino, orta
gostarici iso (88.0%) K-Co-Cr katalizatoruna aiddir. 2-propil-4-metilfenolun ¢iximina goéra do
dordlii oksid sistemi daha aktivdir (32.0%) vo bu katalizatorlarin aktivliyina goro sirasi agagidaki
kimi azalir.

K-Ni-Cr-Al>Ni-Cr-Al>K-Co-Cr

Dehidrogenlogsma soraitindo parcalanma reaksiyalarima reaksiyalarina da rast golinir.

Gorlindiiyt kimi 2-propil-4-metilfenolun depropillosmasi demetillosmo ilo miigaisods daha ¢ox bas
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aktivliyi va selektivliyinin tadqiqi

verir. Yan cevrilmoyo alinan alkenilkrezolun dimerlogsmosini misal gostormok olar Ni-Cr-Al {isli
oksid sistemi istirakinda daha ¢ox alinan dimer (8.0%) ¢ox giiman ki, trimerlosmays do meyillidir.
Trimer va perilen siras1 mohsullar idendifikasiya olunmayan birlagmalorin torkibindes toplanirlar.

Umumiyyatlo todqiq etdiyimiz katalizatorlarin xassolorinin qonastboxs oldugunu qeyd
etmoklo yanast dordlii oksid kompozisiyanin 2-allil-4-metilfenolun alinmasinda daha yiiksok
aktivlik vo selektivlik niimayis etdirdiyinin sahidi olurug.

Beloliklo aparilmis todqiqatlar noticosindo  2-allil-4-metilfenolun sintezindo istifado
etdiyimiz Katalizatorlarin kifayot dorocodo katalitik xassolor gostordiyi vo 2-propil-4-metilfenol-
benzol vo su miihitindo dehidrogenlogsmo prosesini lazimi siirotlo hoyata kecirdiyi miioyyen
edilmisdir.
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PE3IOME
HUCCIEJOBAHUE AKTUBHOCTHU U CEJJEKTUBHOCTU OKCUJAHbIX KATAJIU3ATOPOB
B PEAKIIUU AEIrNJIPUPOBAHMUS 2-ITPONMUJI-4-METUJI®EHOJIA.
Azaee A.A., Hllaxmaxmunckasn I1.T., bBaxmusap @., Abywiosa 3.b.

Knrouesvie cnosa: 2-nponun-4-wemunghenon, oecuopuposarnue, 2-aiiui-4-memuaghenon, oKcuoHbslil
KAmaauzamop, 6vixo0, psio akmugHOCHU.

[IpuBOASATCS pe3yibTaThl MCCICIOBAHMS PEAKIUH JICTHAPUPOBAHUS 2-ayutii-4-meTmideHona Ha
OKCHJIHBIX Karamu3aropax. I[loKa3aHo, YTO OCHOBHBIM TPOJAYKTOM PpEaKIWH SBISCTCS 2-ayuini-4-
MeTHI(EHOI, CENEKTUBHOCTh 00pa3oBaHusi KOToporo coctabisieT 81.5-90.0%. YcraHOBIEH psiJi aKTUBHOCTH
OKCHJIHBIX KaTaiu3aTopoB Mo cuHTe3y 2-ammwi-4-npormiadenona: K-Ni-Cr-Al > Ni-Cr-Al > K-Co-Cr.
Hawnnydiine mokasateiin B peakiiy JACTUAPUPOBAHUS 2-TIPOIHI-4-MeTHI(PEHO A MOTyYeHbI B IPUCYTCBUH
OeH30J1a ¥ BOJIBI.

SUMMARY
RESEARCH OF ACTIVITY AND SELECTIVITY OF OXIDE CATALYSTS
IN THE DEHYDROGENATION REACTION OF 2-PROPIL-4- METHYLPHENOL
Aghayev A.A., Shakhtakhtinskaya P. T., Bakhtiyar F., Abushova Z.B.

Key words: 2-propil-4-metylphenol, dehydrogenation, 2-allyl-4-methylphenol, oxide catalyst, output,

series of activities.

The results of the research of the dehydrogenation reaction of 2-allyl-4-methylphenol in oxide
catalysts are presented. It is shown that the main product of the reaction is 2-allyl-4-methylphenol formation
selectivity, which is 81.5-90.0%. The activity series of oxide catalysts for the synthesis of 2-allyl-4-
propylphenol has been set: K-Ni-Cr-Al>Ni-Cr-Al>K-Co-Cr. The best indicators in the dehydrogenation
reaction of 2-propyl-4-methylphenol was obtained in the presence of benzene and water.

Daxilolma tarixi: [lkin variant 19.01.2022
Son variant 16.03.2022
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B-amanuH (3-aMUHOIIPONAHOBAS KUCIIOTA) SABISETCS OMOJOTHYECKH aKTUBHBIM BEIIECTBOM U
uMeeT OoJploe npakTuiyeckoe npumeHenue [1-3]. CymecTByrOT pa3nudHble ClIOCOOB! TONTYYSHHUS
[-amaHrHA, MHOTHE M3 KOTOPBIX HOCST JIMIIb YHCTO MpENapaTHBHBIN XapaKTep U HE MPUTOIHBI [T
peann3anuy B IPOMBIIIICHHOCTH.

Hanpuwmep, cioco6 momydenus -ananuHa U3 -aIKOKCUIIPONMOHUTPHIIA (B YAaCTHOCTH, M3
METOKCHITPOIIMOHUTPHUIIA) HarpeBaHUEM C BOJHBIM PAacTBOPOM aMMHaka mpu Temmeparype 180-
225°C:

NH,(H,0)
CH, O CH, CH, CN > H,N — CH, CH,COOH
— CH;0H, — NH;4
u3 6Mc-(LIMaHOATHII)aMHHA M BOJHOTO pacTBOpa aMMHaKa pu 180-225°C:

CH,CH,CN NH;3(H;0)
d — H,N CH, CH,COOH
~ CH,CH,CN

WU HarpeBaHUEM C KOHIIGHTpHpOoBaHHOH 50%-Ho# cepHOit kucnoToit, comepxaiei (NH)2SO4:

HN

HN

_, CH,CH,CN H,SO4(H,0) H,N — CH, CH,COOH
~ CH,CH,CN
—

_ CH,CH,COOH
~ CH,CH,COOH

Peakuueil akpuoHUTpUIa ¢ KOHIIEHTPUPOBAHHOM CEPHON KUCIOTOW (-alaHWH MOJTy4YaeTcs
C HU3KUM BbIX0JIOM ~17%, mMpuyeM B 3TOM Cllyyae pPeaklus UMeeT HU3KYI0 CEIEKTUBHOCTh U [3-
QJIAHVH T0JIy4aeTCs B BUAEC CEPHOKHCIION COJIN.

Haubonee ontumaibHBIM CIIOCOOOM ClIeAyeT MPU3HATh MOJIydyeHHEe [-alaHuHa CHHTE30M U3
akpunonntpuna (HAK) m BomHOrO pactBOopa amMmmaka, KOTOPBIA ITO3BOJIMI OCYIIECTBUTH
MPOM3BOJICTBO B IPOMBINUIEHHOM Maciutabe. OpHako, crnoco0 mNodydyeHus [-ajJaHuHA U3
AKpUJIOHUTPUJIA M BOJHOTO pacTBOpa aMMHaKa, HECMOTPS HA CBOK IPOCTOTY, TAKXKE KaK H
OOJIBIIMHCTBO JIPYTMX CHOCOOOB, 0071aJaeT CYLIECTBEHHBIM HEJIOCTAaTKOM, CBSI3aHHBIM C €ro
BBIJICJICHUEM U3 TIPOIYKTOB peakiuu [4-7].
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Ilonyuenue u svidenenue f-aranuna c npuMeHeHuem anpomorHbIX pacmeopumernel

JlaHHasi cTaThsl MOCBAIICHA pa3pabOTKe Mpoliecca IMONYYeHHsS U BBIICICHUs [-ajJaHuHa C
NPUMECHEHHEM alpOTOHHBIX PACTBOPUTENCH, KOTOPBI pPEKOMEHIOBAH [UIs BHEIAPCHHS B
MIPOM3BOJICTBO.

Peaknus monydeHus: B-ajaHuHA MPOTEKAaeT B JBa JTama — craaud amubHuposanus (1) u
craguu rugposmsa (I1):

—» H,NCH, CH,CN

CH, = CH— CN + NH;— @

H,NCH, CH,CN + 2H,0 — H,NCH, CH,COOH + NH;  (II)
[Ipyuem  oOpasyromuiics  mapajUleibHO — MOOOYHBIM — MPOAYKT — peakiuu  —

AMHUHOJUIIPOITMOHUTPUII, TAKIKC MOKHO KOHBECPTUPOBATH B B-aﬂaHI/IHBI B TCX K€ YCIIOBUAX.
NH;(H,0)
_ CH,CH,CN _ —= NH(CH,CH,COOH), <—=="H,NCH,CH,COOH

AN~ cH,cH,CN L= H,NCH,CH, COOH

[Ipu uccnenoBaHuM peakiyy MOJYYCHHS [-aJlaHMHA C LIEJIbI0 OMPEIEICHUST ONTUMAIbHBIX
YCIOBUM W3ydanu BIMSHUE JaBICHUS, TEMIEPATypbl, TUAPOMOIYISA, MPOJOIKUTEIbHOCTH
peakuuu. [laBnenue BappupoBaiu B npenenax 3,0-6,0 MIla (ta6um.1).

Tabauya 1.
Brusanue oasnenus 6 peakmope Ha 8bIX00 U KA4ecCmeo B-anaHuna
Yenosus oneima: memnepamypa é peakmope 1 95°C, euopomooyns 1:10, obvem peakmopa 8 1,
NPOOOIHCUMENLHOCIb Peakyuu 3 uaca, NpoooaXCUmenbHoCcms npobeza 12 uacos,
Konyeumpayusn ammuaxa 14%, ckopocmo nooauu 2,7 n/uyac

Bssaro [TosrydeHo Bhixor B- Japsenye, Temnepatypa
HAK 1/xr NH;-H,O l'upponmzar, | P-amanuna, anammma, % MIa HJ‘IaBgIeHI/IH,
JI/KT JI/KT KT C
0,74/0,59 7,4/6,98 8,14/7,87 0,153 26,0 3,0 195,4
0,74/0,59 7,4/6,98 8,14/7,87 0,177 30,0 4,0 196,0
0,74/0,59 7,4/6,98 8,14/7,87 0,145 24,9 50 195,7
0,74/0,59 7,4/6,98 8,14/7,87 0,180 23,8 6,0 196,0

Kax BugHO n3 Tabnuiel 1 uamMenenue gasieHus peakuuu ot 3,0 o 4,0 MIla 6maronpusitHO
JeicTByeT Ha BbIXoA [-anaHuHa. [lanmpHeiiliee MOBBINIEHHWE BBIXOAA JAaBICHHUS CIOCOOCTBYET
YBEJIMUEHHUIO MaclIo00pa3HOro MoOOYHOro «OUC» MPOJYKTA, KOTOPBIN SBJISETCSI OCHOBHOM YacThIO
KyOOBOT'0 0CTaTKa, 0O/IHAKO, IPH TOM KAa4eCTBO MOJYYEHHOTO -ajlaHMHA HE U3MEHSETCS.

BnusiHue ruipoMoayins Ha mpoTeKaHue npolecca n3ydanu B npeaenax 1:10 + 1:20 (tabn.2).

Tabauya 2.
Brusanue euopomooyns na 8v1xo0 u kavecmeo f-ananuna
Ycnosusa onvima: memnepamypa 6 peaxmope 1 95°C, oasnenue 4,0 Mlla,
NPOOOIHCUMETLHOCIb Peakyuu 3 Yaca, npoooaXCUmMeIbHOCmb npobeza 12 uacos,
KoHyenmpayus ammuaxa 14%, ckopocmo nooauu 2,7 n/uac, obvem peakmopa 8 1

Bssaro [TosrygeHo Temnepatypa
NH;-H,O I'moponuzar, | P-ananuHa Beoxon - iasjaeHus, | ['mapomonyns
HAK n/kr 8772 ’ i amannHa, % 0 ’
J/KT /KT KT C
0,74/0,59 7,4/6,98 8,14/7,88 0,177 30,0 195,7 1:10
0,62/0,58 7,48/7,1 8,10/7,93 0,172 29,6 196,0 1:12
0,48/0,38 7,6/7,2 8,08/7,89 0,114 29,9 1954 1:16
0,39/0,31 7,7173 8,1/7,89 0,093 30,0 195,8 1:20
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Kak BuaHO n3 Tabmuuel 2 BapeupoBanue rugpomonyns ot 1:10 mo 1:20 ¢daktuuecku He
BIIUSIET Ha BBIXOJ U KadecTBO [-anmanuHa. OHAKO, OHO CHJIBHO BIIMSIET Ha MOKa3aTelu mpoliecca B
LeJIOM, TaK Kak mpu rujgpomojyiie 1:20 nyxHo Oyzaer ororsatrs B 1,2 — 1,5 paza Oosbliie BOJbI U
amMmHaka, 4yeM npu rugpomonyie 1:10 u 3To B CBOIO oyepelb NPUBOJUT K YBEIUYCHHUIO

IIPOU3BOIUTENIBHOCTH peakTopa 1no ucxognomy HAK (B 2 paza).
Brnusinue nmpogonKUTeNbHOCTH PEaKIMK Ha MTPOTEKaHHUE MPOIIecca NCCISI0BAIN B IIpEIeiax
1-6 gacoB (Ta6m.3).

Bnusnue npOOOJZZ)iCMmeJleOCmu peakyuu Ha 8bIX00 U KAUeCmeo ﬂ'aﬂaHuHCl

Tabauuya 3.

Yenosus onoima: memnepamypa 6 peakmope 1 95°C, dasnenue 4,0 MIla, auopomooyaw 1:10,
KoHyenmpayusi ammuaxa 14%, ckopocms nooauu 1,34+8 n/uac,
0b0vem peaxmopa 8 1 npododicumenbHocmv npobeea 23 uaca

BzsTo [Tonyueno Temmnepartypa
Brixon - KonraktHOE
NH5-H,O lupponmzar, | P-amanwHa, o IUTaBJICHUS,
HAK na/kr anmanuHa, % 0 BpeMs, Jac
II/KT JI/KT KT C

0,976/0,77 9,744/9,19 10,72/10,46 0,200 26,0 194,5 6
1,08/0,85 10,92/10,3 12,0/11,47 0,253 29,8 195,2 4
1,44/1,14 14,58/13,75 | 16,02/15,21 0,347 30,1 196,0 3
2,19/1,73 21,81/20,57 24/22,5 0,329 21,9 196,1 1

JlanHbIie TaOMUIBI 3 TTOKA3BIBAIOT, YTO C YBEIMYEHUEM BPEMEHHM KOHTakTa OoT 1 70 3 Jacos
BbIXOJ [-amanunHa yBenuuuBaercs 1o 30,1%, nanpHeiiliee yBenWYeHHE BPEMEHHM KOHTAKTa
NPUBOANT K YyMEHBIICHUIO BbIXOAa [-amanmHa a0 26%. KauectBo P-amanmHa mpu BpeMeHH
HaXO0XJAEeHUs OoJiee 3 4acoB TaKkKe yXyALIaeTCsl.

3T0 O0BICHAETCS TEM, YTO YBEIMYCHHE KOHTAKTHOTO BpeMeHHU Ooiiee 3 4yacoB MPUBOJIUT K
YBEJIIMYEHUIO CKOPOCTH BTOPUYHBIX peakuuid. [loaTBepkaaromum (GpakTopoM SBUIOCH YBEIMUYEHUE
BBIXOJIa «OWC» TPOAYKTa MpPH KOHTAKTHOM BpeMeHH 4-6 dYacoB. Takke € HCIOIb30BaHHBIM
KOJIMUYECTBOM CMECH PACTBOPHUTENEH HE yAaloch MOMYYHUTh -alaHUH C TeMIIepaTypou IIaBJICHUS
BBIIIIE 194,50C.

Kak u3BecTHO, KIIaCCMYEeCKUM METOJOM BBIJICICHUSI B-allaHUHA SBISETCS OCAKICHHUE €0 U3
KOHIICHTPUPOBAHHBIX MPOJYKTOB PEAKIIMH METAHOJIOM Ha XOJIoje. -ajJaHuH MpH MOJYYEHHH €To
U3 BOJHOTO pacTBOpa aMMHUaka W aKpWIOHUTpUIa o0pa3yercs COBMEeCTHO ¢  3,3-
MMUHOAUIIPOMMUOHOBOM  KUCIOTOM, HWMEIOIEH KOHCUCTEHLMI0 TYCTOrO0 Maciia, KoTopas
IPEMATCTBYET €ro MOJIHOMY OCAaXKICHHUIO M3 MNPOAYKTOB peakiuu. He3aBUCHMMO OT peanbHOro
BBIXO/Ia [-aJlaHWHA B MPHUCYTCTBUH 3,3-WMHUHOJUIIPOITMOHOBON KHUCIIOTHI YAA€TCS BBIJCIUTE JIHIIb
He 0oJiee MOJIOBUHBI CO/IeprKallerocs -aJaHuHa.

[-amaHWH, TOTYYEHHBIH ITyTeM OCAXKIEHHS METaHOJIOM, UMEET HHM3KYI0 TOYKY TUIABJICHUS
(180-1900C), YTO CBUJETEIBCTBYET TAKXKE M O HEJOCTATOYHOM YMCTOTE. DTO CBA3AHO C TEM, UTO
oOpa3ymomascs 1Mo6o4YHo 3,3-MMUHOIUIPONNOHOBAs KUCJIOTA, SBJSSCH POACTBEHHBIM [-aJaHUHY
COEJIMHEHUEM, COTJIACHO 3aKOHY H30Mopdu3Ma, BHEAPsSEeTCs B KPHUCTANIMYECKYIO PEUIeTKYy [3-
aJlaHWHA, TIOHW)Kask TAKUM 00pa30M €ro KauecTBO U KaK CIICACTBUE TOUKY IUIABICHUSI.

[Tpu uccnenoBaHuu crocoOOB BBIIEICHUS (-allaHWHA, MBI UCHOJIB30BAIM PACTBOPHUTENHU B
TIBYX HaIpaBJICHUSX.

- MPUMEHEHHE PACTBOPHUTENEH APYruX KIACCOB, MO3BOJISIIONIUX BBIICIUTH [-aJlaHUH C
TEMIIEpaTypoii ILIaBIeHms He Hike 195-196°C.

- TMOWCK ONTUMAIBHOTO YCJOBHS BBIICNEHUS C MPUMEHEHHEM CMECH pacTBOpHUTENEH
mumetundopmamuaa u Meranona J[M®DA+CH3;OH, mno3Bonstommii MOMYYUTh [-aJaHUH C
TEMIIEPATYPOH IJIABJICHUS HE HUXKE 194-196°C.

[Townck 1Mo IepBOMY HarpaBJICHUIO C IPAMEHEHHEM JAPYTHX PACTBOPHUTEICH — alleTOHUTpPUIIA,
MYpaBbUHON M YKCYCHOM KHCJIOT M JAPYTUX HE AU TOJOXKHUTEIBHBIX pe3ynbraroB. [lowck mo
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BTOPOMY MYTH JaJl BO3MOXHOCTh PEIIMTH IMOCTaBJICHHYIO 3a7ady IOJOXUTeNbHO. PacxomHbie
MOKa3aTeNM  pacTBOPUTENIECH OCTAJINCh  MPEXKHUMHU,  T.C. BECOBOE COOTHOIIIEHUE
koHreHTpatr: IM®A:meranon=1:1:4. OpnHako, YyCIOBUS BBIACICHUS [-alaHWHA OKa3aJIHCh
HECKOJIBKO MHBIMHU.

[Ipexae Bcero, HEOOXOUMO OBLIO ONMPEACTUTH KOJIMYECTBO BIIard B KOHIICHTpATE, TaK Kak
npuMensieMbiit pactBoputens (IAM®PA) u ananu3upyeMble KOHIEHTPAThI IPEKPACHO PACTBOPSIIOTCS
B BOZIe. DTO BJIMSET HA MOJHOTY BBIJICICHUS 3-aJaHWHA U3 BBIIIICYKA3aHHBIX KOHIIEHTPATOB, TAK KaK
B-amaHuH oO0NazaeT BBICOKOM PACTBOPHUMOCTHIO B BOJI€ M COOTBETCTBEHHO Bjara OIpeaesseT
pacxo]l IPUMEHSIEMbIX JIJIsl BBIJICJICHUS] pACTBOPUTEINICH.

K muvmerundopmamuny (IAMDA), mpumeHseMOMY KakK areHTy KPHUCTAUTH3UPYIOIUN
KOHIICHTPAT, TaKXe MPEAbSBIISIOTCS ONpPE/IeICHHBIE TPEOOBAHUS:

-BO-TIEPBBIX, OTCYTCTBHE BOJAbl. BoJa HENmocpeACTBEHHO CHNOCOOHA  XMMHYECKU
B3aumoJieiictBoBath ¢ JIM®DA wu XOTs, KOJIMYECTBO OOpa3yoUIMXcs TMPOAYKTOB THIAPOIU3A
He3HAYuTeNbHO (~1%), HaKOIJIEHHE UX B CUCTEME HE0MyCTUMO:

+0 + H,0 === HCOOH + HN(CHj),
“N(CHy),

JInst OTMBIBKM 3aKpHUCTaUIM30BaBIIErocs B macce noja AeiicrsueM JIM®PA KoHIEHTpaTa, OT
«OuUC», UCTIOIB3YETCS METAHOJ. Y CTaHOBJICHO, YTO HEOOXOAMMas YUCTOTa [-aJaHWHA JOCTUTAETCS
B JIBa TIpUEMa, TO €CTh, IIEPBOHAYAIbHAS TIPOMBIBKA [-amaHuHa OT «Ouc» u JIMDA meraHosnoMm, u
BTOpHUYHAs IPOMBIBKAa METAHOJIOM IIPH TEMIIEpAType 45-50° C, 4TO XOTS M CHIKAET K03 uuneHt
u3BiIeueHUs -amannHa 10 92-93%, Ho paer B-adaHWH ¢ TOYKOU TUTaBiIeHUs 195 -197°C. OubrTHEIMH
JAHHBIMHU OIPENIEIICHO ONTUMAIIBHOE KOJIMYECTBO METAaHOJa. BbIroIHOE ¢ TEXHOJOTUYECKON TOUKH
3peHHsT MHHHMAJIBHOE KOJIMYECTBO METAHOJIA HE JaeT JOCTaTOYHYI0 YacToTy [-ajlaHWHA, a
3aBBIIICHHOE KOJIMUYECTBO METAHOJIA BEIeT K HEOOOCHOBAHHBIM MOTEPSIM [-aJlaHMHA M YBEJTMYHUBACT
3aTparhl HA pereHepariio. OCHOBHBIE Pe3yIbTAaThl IPUBOASTCS B TaOIHULE 4.

HC

Tabauuya 4.
NoNe BecoBoe cooTHOIIEHNE . 0 0
oneparmn | ormentp ;JIMDA:CH;OH [TorydeHo Ha MCXOMHBIN KOHIIEHTPAT, % T, C
B-anmanuHa
B-anmanuH «ouc»
1 1:1:2 49,9 38,6 190,8
2 1:1:3 45,6 43,9 1945
3 1:1:4 44,9 44,6 196,3
4 1:1:5 43,5 46,0 196,7
5 1:1:6 41,7 47,8 1971

W3 npuBenenHoi TabauIbl 4 BUIHO, YTO MPUMEHEHHE METAHOJIA Ha UCXOIHBIA KOHIIEHTPAT
B MaccoBOM OTHONIEHHH Oojbiie 4eMm 1:4 HeompaBOaHHO, TaKk KaK 3HAYUTENIPHOE YBEIMUYEHUE
pacxoza MeETaHoJa BEAET JIMIIb K HE3HAYUTEIIbHOMY YIIYUIICHUIO KAauyeCTBA W 3HAYUTEIIBHBIM
MOTEPSIM, MPUYEM TIOTEPU, B OCHOBHOM, CBSI3aHBI HE C YHOCOM [-aJlaHMHA B BHJI€ TOHKOM
CYCIIEH3MM, YTO MPH MPOBEIECHUU IAOOPATOPHBIX HCCIEIOBAaHHI HE JOMYyCKaloch, a 3a CYET
pacTBOpeHHs B U30BITKE METaHOJIA.

[Tocne ycTaHOBIEHUSI ONTUMATBHOTO KOJWYECTBA METaHOJA HEOOXOAUMOTO ISl OTMBIBKH
B-amanuHa, OBLJIO OMpEAENIeHO ONTHMalbHOE KoiaudecTBO JIM®DA, T.e. BIMsSHUE €ro pacxoja Ha
BBIJIETICHUE U KauecTBO -asiannHa. OCHOBHBIE PE3yNbTaThl IPUBEACHBI B TAOIHIIE 5.

[TonyyeHHble pe3ynbTaThl TO3BOJISAIOT CAENATh BBIBOJ, YTO PEAIBHOE CHM)KEHHME KauyecTBa U
MOHIKEHUE BBIXO0JIa [-alaHWHA OILYTUMO JIUIIb MPH COOTHOIIEHUAX KoHueHTpar:IM®A=1:<1. B
CBSI3M C 3TUM, ONTHUMAJIbHBIM OTHOUIeHHEeM KoHIeHTpaT:IIM®A Obuto npunsto 1:1. Kak BuaHo,
nanbHeiee yBenuuenue pacxoja JM®PA no cpaBHEHHMIO C ONTUMalbHBIM MOYTH HE BIUSAET Ha
KauecTBO W BbIXOJ [-amanuHa. BecoBbie oTHomieHus: koHieHTpaT:IM®PA=1:>1, kak BUAHO W3
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Ta0JUIBI 5, HECYIIECTBEHHO BIMAIOT HAa KAa4eCTBO M BBIXOJ [-ajaHWHA W B JallbHEHIIEM
YCIOXHSIOT pereneparuto JJMOPA.

Tabnuua 5.
NoNe BecoBoe cooTHOMICHNE [lorydeHO Ha MCXOIHBIA KOHIIEHTpAT, % T o°C
onepanuu | koHueHtp :JAM®PA:CH;OH B-amanuH «ouc» B-amanuna
1 1:0,5:4 49,9 38,6 190,8
2 1:1:4 45,6 43,9 1945
3 1:1,5:4 449 44,6 196,3
4 1:2:4 43,5 46,0 196,7
5 1:2,5:4 41,7 47,8 197,1
6 1:3:4 455 44,0 197,1

OKCHEPUMEHTAIBHO  YCTAHOBJIEHO, 4YTO  MH3€pHbIE  KOJIMYECTBA JUMETUIIAMUHA,
MOMAJAIOIIME B JAJbHEHIIEM B pPEreHEPUPOBAHHBIM METAHOJ, CIYXAIIW{ A TPOMBIBKH [3-
aJlaHWHa W 00pa3ylollre C MOCIEAHUM COJb, MOJHOCTHIO YAANSIOTCSA MPHU CYIIKE TOBAPHOTO [3-
AJIAHMHA, TAK KaK [OJHOCTBIO TEPMUYECKU PA3pPyLLIAFOTCSI.

11+ 100 - 110°C
[HzN — CH, CHZCOO] [HN (CH;), | —— H,N — CH,CH,COOH + HN(CH),

- BO-BTOpBIX, BofAa, coaepxkamasici B JM®PA (uro ycyrybnsercs m00aBOYHON BOION M3
KOHIIEHTpATa), yXyAIMIaeT KaK pa3JIeJICHHEe CMECH HMHHOKUCIOTHI («OWC») W [(-alaHWHA, TaK H
yYMEHbIIAeT KOdPUIMEHT u3BiIeueHUs mnocienHero. OpHako, B pe3ylnbTaTe HCCIEAOBAHUS
YCTaHOBJICHBI YCJIOBUSI pereHepanuu u HeoOxomumon ocymku JIM®DA, 4ro HE mpencTaBiiseT
CYILIECTBEHHOU TPYIHOCTH.

VY cTaHOBIEHBI ONTUMAJIBHBIE YCIIOBUS MpOIlecca MOJIyuyeHus B-ajaHuHa:

Temnepatypa ~195°C

JaBiienue —4 MIlIa
KonrakTtHOE BpeMs — 3 yaca

I'unpomonynb —-1:20

Haiinensl onTuManbHble YCIOBUS BbLIENEHUS [-ajaHMHA U «OUC» TPOJNYKTa U3
KOHIIEHTpaTa, a TaKXe YCIIOBUS pereHepaluu MpUMEHseMBbIX pacTBoputenei. OO0paboTkoi
KPHUCTAJIOB f-ajlaHMHA, TOJOTPETHIM METAHOJIOM JI0 45°C MOJTy4eH ¢ KO3 PUIHEHTOM U3BICUCHHS
97-98% ToBapHBIi -amaHWH (TeMIiepaTypa IUIaBICHUS 1960C). [Ipu sTOM, pacxomHbIe TTOKA3aTEIN
HE U3MEHSIOTCS, T.€. MACCOBOE COOTHOIIEHNE KOHLeHTpaT: [ IM®PA:meranon=1:1:4.

Perenepanusi mpuMeHsieMbIX JUIsl BbIJIEICHUS [-allaHMHA METaHOJIa U alleTOHA He SIBJISEeTCS
TPYJHOU C TEXHUUYECKOM TOUKH 3pEHMSI. DTO CBA3AHO C TEM, YTO METAHOJ U aLlETOH HE a3€0TPOIIHBI,
kak ¢ JIM®A, Tak u ¢ Bogoi. Perenepanus u ouncTka, 0COOEHHO yJaJleHHUEe BOJIbl, B IPUCYTCTBUU
KOTOPOW MPOUCXOUT HE3HAYUTENbHBINA ruaponu3 ¢ oopasoBanneM HCOOH u HN(CHs), (<1%)
TaKKe JIETKO JIOCTUTaeTCsl peKTU(PUKAINEH:

Perenepanueit npuMmenseMbix pactBoputeneil IM®A n MeTaHON NOJYyYEHBI C YUCTOTOM
99,5 u 99,8% cooTtBercTBeHHO. O0IIHE MTOTEPU pacTBOpuTENeit coctapisoT 1,0%.

OmnpeneneH XMMHUYECKHI cocTaB «OMC» MPOAYKTA M YCTAaHOBJIEHA €r0 CTPYKTypa, KOTopas
MOJIHOCTbIO ~ COOTBETCTBYET  3,3-UMHUHOIUMIPONUOHOBOM  kucnore. IlomyuyeHHslli [-anaHuH
COOTBETCTBYET LIEJIEBOMY MTPOIYKTY.
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XULASO
APROTIK HOLLEDICILORDON iSTIFAD® EDOROK B-ALANININ ALINMASI
VO SORBOST BURAXILMASI
Mommadova E.S., Salayeva Z.C., Hiiseynova A.E., Mommadaliyev H.Og

Agar sozlar: [ - alanin, akrilonitril, ammonyak, aprotik halledicilor, regenerasiya, konsentrat, ifrazat

Maqals akrilonitril vo sulu ammonyak mohlulunun sintezi ilo alaninin alinmasina hosr edilmisdir.
Prosesin optimal sortlorini miiayyonlasdirmak ii¢lin tozyiqin, temperaturun, hidromodulun vo reaksiya
miiddatinin tesiri yranilir. B-alaninin tocrid olunma iisullarini aragdirarken on az1 195-1960c arims noqtosi
olan B-alanini tocrid etmoayo imkan veran aprotik halledicilarin istifadosine iistinliik verilir.

SUMMARY
PREPARATION AND ISOLATION OF B-ALANINE USING APROTIC SOLVENTS
Mammadova E.S., Salayeva Z.Ch., Guseynova A.E., Mammadaliyev H.A.

Keywords: g-alanine, acrylonitrile, ammonia, aprotic solvents, regeneration, concentrate, excretion.
This article is devoted to the production of B-alanine by the synthesis of acrylonitrile and water
solution of ammonia. In order to determine the optimal process conditions, the effect of pressure,
temperature, and water duty modulus on the reaction time was studied. In the study of methods for isolating

B-alanine, it was preferable to use aprotic solvents, allowing to isolate B-alanine with a melting point not
lower than 195-196 °C.

Daxilolma tarixi: [lkin variant 11.03.2022
Son variant 03.05.2022
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XITOZANIN N-VINILPIRROLIDON VO 4-VINILPIRIDIN IL9 CALAQ
SOPOLIMERI VO N-METIL N-BENZIL TOROMOLI pH-a HOSSAS
HIDROGELLORI ILO LEVOTIROKSIN-NA-un SORBSIYASI
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Acar sozlar: xitozan, qummiarabik, arabinogalaktan, hidrogel, levotiroksin-Na, sorbsiya, izoterm.

Giris. Tobii polisaxaridlor osasinda hazirlanan hidrogellor metal ionlarinin sorbsiyast vo
dorman maddslorinin dasinmasi {iclin miiasir elmdo aktual saholordon biridir [1-3]. Tobii
polisaxaridlorin kimyovi modifikasiyasindan alinan hidrogellor ilo dorman maddslorin nozaratli
ayrilmasi vo linvanl ¢atdirilmasi li¢iin yeni dorman fomulasiyalarinin yaradilmasi farmokologiyada
genis miiraciot olunur [4,5].

Molumdur ki, tiroid xostolordo organizmin L-tiroksin hormonuna olan tolobatini 6domok
ticiin sintetik madds levotiroksin-Na pentahidrat gqobul edilmolidir. Terapevtik doza levotiroksin-Na
saxlayan polimer-derman formullarinin hazirlanmasi bu istiqgamotda aktual problemlordondir. Aktiv
maddonin polimer gelloro yiiklodilmasi iso an sado - sorbsion metodla yerino yetirilir [6].
Levotiroksin-Na-un xitozan [7], karbopol, karpofil [8], karboksimetilselliiloza-hidroksiapatit [9],
xitozan-kollagen [10] va s. polimer matrisalara sorbsiyasi aparilmis vo yeni formul kimi istifadosi
toklif edilmisdir.

Toqdim olunan arasdirmada tobii polisaxarid olan Xz-nin VPr vo 4VP ilo calaq
sopolimerlorinin, homg¢inin onun benzaldehid vo metanal ilo Siff reaksiyasindan alinmis
niimunolorin tikilmosindon hidrogellor sintez edilmisdir. Alinmis hidrogellor ilo LTH-Na-un
sorbsiyasi sistematik olaraq miixtslif parametrlordon asili olaraq todqiq edilmisdir.

Tacriibi hissa.

Xz deasetillosma doracasi 87-90%, orta molekul kiitlasi 35 kDa, Aq vo Qa iso uygun olaraq
200 vo 400 kDa olmagla Sigma Aldrich-dondir. Levotiroksin-Na pentahidrat (CisH20l4NNaOg) iso
(CAS 6106-07-6) Sigma Aldrich-don oldo olunmusdur.

Hidrogelin sintezi - Tacriibalor hom monomerlorin birgs istiraki, hom do VPr-nun tok
istifadesi ilo aparilmigdir. Alinmis calaq sopolimerlarin tikilmasi 159 MBAA ils 65-75 °C-da toyin
edilmis miiddotdo saxlamaqla yerins yetirilmisdir. Xitozanin N-metil N-benzil asasli hidrogelinin
(MBXz) sintezi Siff reaksiyasina asason molum metodika tizra iki morhalads - avvolca eyni anda
hom alkil, ham ds arillosma aparilmis, sonra isa reduksiya prosesi ilo hoyata kegirilmisdir [11].

Sorbsiya tadqiqatlart — LTH-Na-un 3 miixtolif gel niimunslori ilo sorbsiyast 50 mq
hidrogel istirakinda, 20 C vo 50 mq/L ilkin qatiliqda 30 daqiqe miiddstinds pH-1n 2-11 aralifinda
aparilmigdir. Sorbsiya dorocosinin max oldugu pH miioyyon edildikdon sonra LTH-Na-un
sorbsiyasina hidrogellorin miqdarinin (5-200 mq), temperaturun (20-50 °C), LTH-Na-un ilkin
qatiliginin (5-100 mqg/L) tasiri sistematik olaraq Gyronilmis vo optimal sorait miioyyan edilmisdir.
Hidrogel niimunalarinin sorbsiya doracasi (%) vo tutumu (mg/qr) uygun olaraq 1 va 2 tonliklari ila
hesablanilmisdir.
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Xitozamin n-vinilpirrolidon va 4-vinilpiridin ilo calaa sopolimeri vo n-metil n-benzil toromali
pH-a hassas hidrgellori il levotiroksin-Na-un sorbsiyasi

Sorbsiya daracasi (%) = w 1)
0
Sorbsiya tutumu (mgq/qr) = @ xV (2

Harda ki, Cp ilkin, Ciyriso LTH-Na-un tarazliq qatiliglari (mg/L), V — mahlulun hacmi, mL,
m — 159 hidrogelin miqdaridir (mq).

Naticalor vo miizakirasi.

XZ xotti quruluslu kationit tip poliaminosaxarid olub [-(1,4)-2-amino-2-deoksi-D-
qliikozamin va B-(1,4)-N-asetil D-gliikkozamin qaliglarindan (Sokil 1) qurulmusdur [12].

OH |
NH, HO | CO,Na
O HO 0
HO (¢} | 5 NH,
NH, 5H,0
OH '

Sakil 1. Xitozanin tabii manbasi va kimyavi strukturu, LTH-Na molekulu

Mbolumdur ki, Xz torkibindo —OH, -C¢H4-OH, -C-J, -COONa, -Ar-O-Ar- vo -NH, kimi
ionlasa bilon kimyovi funksional qruplar saxlamagqla 6ziinlin miihitdon asil1 olaraq kation, anion vo
svitterion kimi gostors bilir. Bu onun miixtalif pK, qiymatlorine malik olmasi saciyyslonir. pH-1n
araliq qiymotlorindo svitter ion kimi olur. pH<1 LTH-Na LTH" (pKx=0.27), 0.27<pH<7.43
oldugda (pKs=7.43) LTH-Na® kimi méveud olur. pH 7.43 vo 9.42 arahiginda iso LTH-Na~
formasinda olur[13-15].

LTH-Na-un sorbsiyasina mihitin pH-nin tesiri dormanin ilkin qatiliginin 50 mgq/L
qiymatindo, 50 mq gel istirakinda 24 C-ds 30 doqige miiddstinds aparilmisdir. Bu soraitds miihitin
pH-12-10 araliginda doyisilmisdir (Sokil 2).

90 90
X &0 80 —o— XZ-cq-PVPr-so-P4VP
= 70 —a— Xz-calag-VPr
8 7 & N-metil N-benzil Xz
60 £ 60
; 50 g50
‘B 3
'§ 40 §40
2 ©
£ 30 Eso
'zlu 20 —— Xz-calag-VPr E 10
T —8— Xz-cq-PVPr-so-P4VP
B 10 - ) ) 10
N-metil N-benzil Xz
0 . . . . . 0
0 2 4 6 8 10 12 0 2 4 6 8 10 12
pH NacCl, mg/L

Sakil 2. LTH-Na-un sorbsiyasinin miihitin pH-1 va optimal pH-larda NaCl-un gatiligindan asililig:

Sokil 2-don goriindiiyli kimi pH=2-do LTH-Na-un sorbsiyasi Xz-PVPr vo MBXz gellori
liciin 9-15%, Xz-PVPr-c-P4VP iiciin iso 25-27% toskil edir. Bu turs miihitdo H* ionlarinin gelin
aktiv markazlorini vo dorman molekulundaki amin qruplarini protonlasdirmasi ilo slagadardir. Xz-
PVPr vo Xz-PVPr-c-P4VP osasli gel niimunslorinde LTH-Na-un maksimum sorbsiyas: uygun
olaraq (pH=6) 84 vo (pH=8) 73% toskil edir. Bu neytral mihitdo gel ilo LTH-Na arasinda
elektrostatik qarsiligh tosir vo m—m elektro-donor akseptor kimyovi alagelorin mdvcudlugu ilo izah
olunur [16].

Kontakt miiddati sorbsiya proseslorindo miithiim parametrdir. Ciinki, bu faktor sorbatin ilkin
qatiliginda sorbsiyanin kinetikasinin toyin edir. Sintez edilmis gellor ilo LTH-Na-un sorbsiyasi
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optimal pH-da 15-480 doaqiqo araliglarinda 50 mq gel istirakinda aktiv maddonin 50 mgq/L ilkin

qatiliginda 24 °C-do aparilmigdir (Cadval ).
Cadval .

Xz-PVPr-c-P4VP, MBXz va Xz-PVPr asasl hidrogellor ilo LTH-Na-un sorbsiyasinin
miixtalif parametrlordon asililigi, T=20 °C, V=20 ml

Sorbsiya daracasi, %
XZ- | MBXz, | Xz- . XZ- | MBXz, Xz- = XZ- MBXz, | Xz-
Z| PVPr- | pH=7 |[PVPr,| & | PVPr-| pH=7, | PVPr, | & | PVPr- | pH=7, | PVPr,
23 pH=8 | = o e 240 | pH=8, | 54| ¢ 240 | pH=8,
£ 5| PAVP, £ 2| PAVP, | doq. | 90doq | = T| PAVP, | dog, 90
C | pH=6 £ | pH=6, ZE| pH=6 |200mq | dog,
= 6 90 6," 90 dag. 100
doq 50 mq mq
15 | 56.27 | 3158 | 54.72 | 5.0 | 16.35 | 9.04 13.69 | 10 | 98.41 | 93.65 | 95.34
30 | 85.32 | 46.74 | 74.19 | 10.0 | 23.84 | 16.73 2042 | 20 | 94.27 81.33 | 85.16
60 | 88.64 | 52.48 | 81.65 | 20.0 | 32.57 | 29.13 | 30.75 | 50 | 90.13 | 67.49 | 78.69
90 | 91.18 | 59.35 | 87.38 | 30.0 | 74.68 | 45.82 6781 | 75 | 68.42 48.75 | 55.76
120 | 92.76 | 65.79 | 88.31 | 50.0 | 93.42 | 63.37 87.15 | 100 | 63.53 42.08 | 51.47
240 | 92.88 | 67.82 | 88.63 | 100 | 9553 | 71.38 91.72 | 150 | 59.87 39.28 | 49.12
480 | 93.08 | 68.06 | 89.17 | 200 | 96.16 | 79.33 93.53 | 200 | 51.35 31.07 | 41.54

Goriindiiyl kimi sorbsiya miiddsti hidrogel niimunslorino miixtalif formada tosir edir. Belo
ki, Xz-nin VPr vo 4VP monomerlari ilo calaq sopolimerindom olida edilon gellor tigiin maksimum
sorbsiya 90 doqiqoys bas verir. MBXz iicilin iso sorbsiya tarazliginin yaranmasi 240 doq. qodor
uzanir. Bu Xz-nin torkibino hidrofil VPr hissalorinin vo LTH-Na ilo asanliqla n—=n qarsilqili
tosirina daxil ola bilon 4VP zvenolarinin daxil olmasi ilo slagadardir [17].

Hidrogel miqdarinin LTH-Na-un sorbsiyasina tosiri niimunslorin 5-200 mq araliglarinda
todqiq olunmusdur (Cadval 1). Miioyyon olunmusdur ki, Xz-nin vinil monomerlori osaslh gellordo
100 mq miqdardan baslayaraq sorbsiya doracasi 90-95% toskil edir. MBXz-da iso 200 mq miqdarda
79% sorbsiya doracosi miisahido edilir. Aydindir ki, sorbatin qatiliginin artmasi aktiv morkozlorin
sayin1 artirir ki, bu da sorbsiya doracasinin yiiksalmasing sabab olur. MBXz-da sorbsiya doracasinin
nisbaton kigik vo gelin daha ¢gox miqdarinda bunun miisahide olunmasi onun torkibindo hidrofob —
CH3; vo -CH»-CgHs funksional qruplarin ¢oxalmasi il alagoedardir.

30 - 3.
—— | -C-|
5 Xz-PVPr-c-P4VP )= 0,0237x+ 0,255
g 25 | T MBXz 25 R? = 0,932
£ Xz-PVPr =0, .
3
E 20 A 2
2 3
S 15 - <15
E s}
- 10 1 14 © Xz-PVPr-calag-P4VP
T 5 . .
o 0,5 1 Longiimir modeli
®
0 ' ' ' T ! 0 Ly
10 20 30 40 50 60
Temperatur, C 0 25 S%tar, mq/l.75 100 125

Sakil 3. Xitozan asasl hidrogellorin LTH-Na-a gora sorbsiya tutumlarinin temperaturdan asililiqlar
va Xz-PVPr-calaq-P4VP ilo LTH-Na-un soprsiyast iiciin Longtimir izotermi.

Hidrogel niimunalarinin optimal pH, kontakt miiddati vo sorbat miqdarlarinda LTH-Na-nun
sorbsiyasiin onun ilkin qatiligindan asililigi Syranilmisdir. Miioyyon olunmusdur ki, LTH-Na-un
25



Xitozamn n-vinilpirrolidon va 4-vinilpiridin ilo calag sopolimeri va n-metil n-benzil toromali
PH-a hassas hidrgellari ilo levotiroksin-Na-un sorbsiyast

qatiligr gellorin sorbsiya daracoloring vo tutumlarma ciddi tosir edir. Miioyyan olunmusdur ki, LTH-
na-un asagi qatiliglarinda (10-50 mq/L) sorbsiya doroacosi yiiksok qiymetlo xarakterizo olunur. Bu
aktiv morkozlorlo sorbatin kompleks omolo gotiron funksional qruplarin nisbatinin vahidden
dofalorlo ¢ox olmasi ilo olagodardir.

20-50 °C intervallarinda aparilan tocriiboloro goro miihitin temperaturunun artmast
sorbsiyanin daha siiratli bag vermasi vo nisboton yiiksok sorbsiya tutumu ilo xarakterizo olunmasina
sobab olur. Lakin bu artim 40 °C-ya qader bas verir, bundan sonra isa gelin tutumu azalir. Miioyyan
olunmusdur ki, temperaturun 40 °C-yo qodor artmasi sorbsiyanin endotermik tobiotli oldugunu
gostorir. Bu iso temperatur artdiqca geli toskil edon makromolekul zoncirlorinin miitohorrikliyinin
artmast ilo LTH-Na ilo qarsiligh olagoys daxil olacaq aktiv morkozlorin saymin artmasi vo daha
sorbost olmast ilo olagadardir [18]. 40 °C-don sonra iso sorbsiya doracesinin azalmasi artiq
desorbsiya prosesinin baglanmasi ilo baglidir.

Molumdur ki, sorbsiya naticolorinin miixtalif izoterm modellorine totbiq etmoklo LTH-Na
molekullar1 ilo gel sothlori arasinda qarsiligl tasirin tobiotini miioyyon etmok miimkiindiir. ©ldo
olunan sorbsiya qiymatlorino asason 3 va 4 tonliklorindon istifado etmoklo Ciar/Qe-nin Ciar-dan vo
LnQe-nin LnCi-dan asililiq qrafiklori qurulmus vo xatii asiliigin Lonqiimir vo Freyndlix
modellarine uygunlugu yoxlanilmisdir (Sokil 5).

Ctar 1 Ctar !
o~ onks T om ) LnQe = LKy + S LnCiar ()

Harda ki, Cior — LTH-Na-un tarazliq gatiligi, mg/l, Q. — Xz asasl gellorin LTH-Na-a gora sorbsiya
tutumlaridir, mg/qr, Qm - hidrogelin LTH-na-a gora nozari hesablanilmis sorbsiya tutumu, mg/qr,
KL — Lonqilimir izoterm sabiti, I/mq, Kg— isa Freyndlix adsorbsiya izoterminin empirik sabitidir,
1/n isa Freyndlix adsorbsiya sabitidir.

25 + 9 -
vy =0,1508x + 2,5046 * 8 y = 0,0566x + 0,999
20 R?=0,9524 7 R?2=0,9168 Y
6 -
¥ 15 -
g g5 -
5 <
© 10 S 4
3 -
5 2
o 4 Longiimir modeli 1% Longiimir modeli
T T T T T 1 0 4 t . . . i
0 25 50 75 100 125 150
Coor, malL 0 25 5Brar, ma/15 100 125

Sakil 4. MBXz vo Xz-PVPr hidrogellori ilo LTH-Na-un soprsiyasinin Langiimir izotermlori.

37 4 - 2 -
y =0,4009x + 0,8752 18 4 Y=0,3619x+0,0571
25 4 R?=0,9344 16 R*=0,9604

&

2 - * 1,4 -
L
g3 1,2 4
L L
Ois £ g1
T 25 1 X g': ] * MBXz
. ) Xz-PVPr 0’4 |
05 - Freyndlix model 2P Freyndlix modeli 02 - Freyndlix modeli
0 15 0 T T T T T 1

0 2 InCtar 4 6 0 2 InCtar 4 6 0 1 2 |nCt§r 4 5 6

Sakil 5. Xitozan asasli hidrogel niimunalarinin LTH-Na ila sorbsiya naticalorinin
Freyndlix modellorina tatbiqi
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MBXz gelindo reqressiya omsalimin giymoti R?=0.9524 bu halda sorbsiyanin osason sothdo
bas verdiyini gostarir. Digor nlimunslords iso hom sathds, hom do hocmdos sorbsiyanin bas verdiyini
gostorir. Bu iso homin hidrogellorin daha ¢ox hidrofil tobiotli olmasi vo sismo qgabiliyyatlorinin
nisbaton yiiksok olmasi ilo slagodardir.

Freyndlix modeli do on yaxs1 MBXz hidrogelinde uygun galir (Sakil 5). Empirik ifadslori
totbiq etmoklo Freyndlix vo Lonqlimir izoterm sabitlori vo parametrlori hesablanilmisdir.

Miioyyon olunmusdur ki, MBXz vo Xz-PVPr-calag-P4VP niimunslori {igiin Freyndlix vo
Lonqiimir sorbsiya izoterm sabitlori vahiddon bdyiik olub uygun olaraq K;=1.03, K= 5.26 vo
K1=9.01, Ke=1.01 toskil edir. Xz-PVPr hidrogelinds K -in 5.68 olmasina baxmayaraq Kg-nin 0.57
gqiymot almasi sorbsiyanin daha ¢ox monomolekulyar mexanizm ilo bas verdiyini gostorir.
Molumdur ki, termodinamik parametrlor sorbsiya prosesinin spontan olub-olmasinin miioyyon
edilmasindo osas faktorlardir. Miixtolif temperaturlarda aparilan termodinamik hesablamalara goro
Xz-calag-PVPr-so-P4Vp, MBXz vo Xz-PVPr niimunsloari iigiin AG®-nin qiymatlarin -3.14 kC/mol
otrafi qiymatlor alir ki, bu da sorbsiya prosesinin spontan oldugunu siibut edir. Temperaturun 40 °C-
do LTH-Na-un sorbsiyasinin naticolorine asason AH®°-in 20 kC/mol-don asagi qiymotlor almasi
sorbsiyada fiziki qarsiligli tosirin iistiinliik togkil etmosini gostorir.

Dastak. Togdim olunan elmi tadgiqat isi Azarbaycan Respublikasinin Prezidenti yaninda
Elmin Inkisafi Fondunun “Qrant Ne EIF-GAT-5-2020-3(37)-12/04/4-M-04" maliyya yardimi ilo
yerina yetirilmisdir.
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PE3IOME
COPBIIUA JEBOTUPOKCHUHA-Na pH-UYBCTBUTEJBbHBIMU N'NIPOT'EJISAMU HA
OCHOBE N-METHWJI-N-BEH3UJIITPOU3BO/IHBIX XU TO3AHA U EI'O IIPUBUTBIM
COINOJIUMEPOM C N-BUHUJITTUPPOJIUAOHOM U 4-BUHUJIIIUPUIUHOM
Caghapanuesa C.@., Tanowvicoe I11.3., 3eiinanoe H.A.

Knrouesvle cnoea: xumosaw, cymmuapadbux, apabunozaiaxmau, euopoeens, jnegomupoxcun-Na,

copboyus, uzomepma.

Bboimn cunTe3upoBanbl 1Ba pH-4yBCTBUTENBHBIX THAPOTEIs XUTO3aHA PA3NMUHOro cocrtaBa. CUHTE3
MTPOBOIMIIN CITUBAHUEM ITOJIMMEPOB HA OCHOBE IMPUBUTOTO COIMOJIMMEPA XUTO3aHa ¢ N-BUHIWIIITHPPOIHUIOHOM
1 4-BUHUITUPUAMHOM U ero N-metuia-N-OeH3uInpou3BoaHbIM. M3yuanu copOIuio JeBOTUPOKCHHA-Na Ha
MOJYYeHHBIX 00pa3nax TUAporelcii Ha OCHOBE XHTO3aHA, U OBUIO YCTAHOBJIEHO, YTO MMMOOWIM3AIHS
MTPOUCXOANT HA TIOBEPXHOCTH U B HEKOTOPOI CTENEHN BO BHYTPEHHUX MOpax. B3anMOoCBs3b JIeKapCTBEHHOTO
CPEJCTBA C HOCUTEJIEM Ha OCHOBE XMTO3aHa MPOUCXOJUT 3a CUYET T — T AJIEKTPOJOHOPHBIX aKIENTOPHBIX
CHJI MEX]ly apOMaTUYECKUMU I'pylIiaMu Telisl U MOJIEKYJIAMU JIEKApCTBEHHOTO Ipenapara. Kpome toro, Bo
B3aMIMOJICMCTBUM copOaTa W Treisl YYacTBYIOT 3JIEKTPOCTATUYECKHUE M OPHUEHTAIMOHHBIE CHJIBL, a TaKXKe
BOJIOPOAHBIE U TUAPOhOOHBIe CBsi3u. CHUHTE3MpPOBAHHBIE OMOKOMILIEKCHI Ha OCHOBE XHTO3aHA MOJYYWIIH
BBICOKYIO OIIEHKY 33 MX CIIOCOOHOCTH YAOBJIETBOPSTH MOTPEOHOCTH B TOPMOHAX Y MAIMEHTOB, MIEPEHECIITNX
OIlepalliy Ha IIMTOBUJIHOM JKeJese.
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Saforaliyeva S.F., Tapdigov S.Z., Zeynalov N.A.

SUMMARY
SORPTION OF LEVOTHYROXINE-Na BY pH-SENSITIVE HYDROGELS BASED ON N-
METHYL-N-BENZOYL DERIVATIVES OF CHITOSAN AND ITS GRAFTED COPOLYMER
WITH N-VINYLPYRROLIDONE AND 4-VINYLPYRIDINE
Safaralieva S.F., Tapdigov S.Z., Zeynalov N.A.

Keywords: chitosan, gum arabic, arabinogalactan, hydrogel, levothyroxine-Na, sorption, isotherm.

Two pH-sensitive chitosan hydrogels of different compositions were synthesized. Synthesis was
carried out by crosslinking polymers based on grafted chitosan copolymer with N-vinylpyrrolidone and 4-
vinylpyridine and its N-methyl-N-benzyl derivative. The sorption of levothyroxine-Na was studied on the
obtained samples of chitosan-based hydrogels, and it was found that immobilization occurs on the surface
and to some extent in the internal pores. The relationship of the drug with the chitosan-based carrier occurs
due to the m — m electro-donor acceptor forces between the aromatic groups of the gel and the molecules of
the drug. In addition, the interaction of sorbate and gel involves electrostatic and orientation forces, as well
as hydrogen and hydrophobic bonds. Synthesized biocomplexes based on chitosan have been highly
appreciated for their ability to meet the needs for hormones in patients who have undergone thyroid surgery

Daxilolma tarixi: [lkin variant 28.03.2022
Son variant 23.05.2022
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Tocriibo kamerasinda aparilan eksperimental sinaqlarin codvaldaki naticasindon goriiniir ki,
hazirlanmis konservasiya mayelorinin sonayeds vo kond tosorriifatinda metallarin korroziyadan
effektiv miihafizosinds totbiqi miimkiindiir. Konservasiya mayesinin hazirlanmasinda istifado
olunmus komponentlar igtisadi cahatdon samarali va ekoloji baximdan tohliikasiz olmagla, istehsal
texnologiyasi sada struktura vo zongin xammal bazasina malikdir. Belo ki, hom miihit kimi istifado
olunan T-30 yag distillati , ham do inhibitor funksiyasi yerino yetiron asqarlar Kifayst godor ehtiyati
olan yerli xammallar ssasinda istehsal olunur.

Giris: Miiasir dovrdo sonaye vo texnikanin miixtalif sahoalorindo, o ciimlodon neft vo qaz
sonayesindo istismar olunan ¢oxsayli metal avadanliglar otraf miihitin aqressiv tosiri naticosindo
korroziyaya moruz qalir ki, bu da sonda kiilli miqdarda dovlot vasaitinin itirilmasing gotirib ¢ixarir.
Metal konstruksiyalar1 asasinda yaradilmis miirokkab texnoloji qurgularin korroziyadan miidafis
sisteminin qurulmasinda konservasiya mayelorinin totbiqi effektiv tisullardan hesab olunur[1].
Konservasiya mayeloarinin torkibinds inhibitorlarin korroziyadan miihafizo vasitosi kimi genis
todqiqi iqtisadi baximdan samorali olmasi1 va totbiq texnologiyasinin sads struktura malik olmasina
osaslanir [2]. Konservasiya materiallar1 kimi istifads edilon vo on perspektivli sayilan torkiblor
korroziya inhibitorlarinin ayri vo ya kompozisiya soklindo miixtalif yaglara asqar kimi olavo
edilmasindon alinan konservasiya mayelari vo siirtkiiloridir[1]. Yaglarda hall olunmus konservasiya
mayelorino kond tosorriifatinda vo horbi sonayedo xiisusi ilo boyiik ehtiyac vardir [2,3].
Konservasiya mayelari va siirtkiilori bu avadanliglarin istor daxilds, istorso do xaricde bas veron
atmosfer korroziyasindan qorumaq igiin an olverigli vo asan basa golon tsuldur [4]. Diinyanin
aparict Olkolorindo avadanliglar1 korroziyadan miidafio etmok iiclin kifayot qodor keyfiyyatli
konservasiya mayelori yaradilaraq miiveffoqiyyetlo sanayeds totbiq olunmaqdadir.

Tacriibi hissa:

Toqdim olunan igdoe bitki yag tursularinin heksametilendiaminlo qarsiliql tosirinde alinmis
amidoaminlorini  T-30 yag distillati ilo kompoziyasi korroziyadan miihafizo mogsadilo tatqiq
olunmusdur.

Holledici miihit kimi “T-30” markali turbin yagindan istifado olunmusdur.

Bitki yag tursusunun heksametilendiaminlo amidoaminin alinmasi reaksiyasi asagidaki

kimidir:
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0
=130-140°C /

RCOOH + H,N - CH, - CH, - CH, -CH, -CH,- CH, - NH,—» R -
-H,0
AN CH, - CH, - CH, - CH, -CH, -NH, + H,0
Sonraki morholads reaksiyadan alinmis amidoaminin T-30 yag distillati ilo hazirlanmis 10%-li
kompozisiyalarininin fiziki-kimyavi xassalori (Cadval 1) yoxlanilmigdir.

Cadval 1.
Amidoaminin T-30 yag distillati il hazirlanmis 10%-1i kompozisiyalariminin
fiziki-kimyavi xassalori

Stasmdirma | Sixliq 20°C- Donma

Ne Sintez olunmus asqarlar omsali do, kg/m® | temperaturu,°C

1 Pambiq yag tursusu: heksametilendiaminlo
1:1 mol nisbatinds sintez olunmus
amidoamin + qargidali yag tursusu 1:1 mol 1,4840 0,9085 -22
nisbatindoki kompoziyasinin T-30 yagi
miihitinds 10%-1i mohlulu

2 Pambiq yag tursusu: heksametilendiaminlo
(1:1 mol nisbstindo) amidoamin +
giinabaxan yag tursusu 1:1 mol 1,4850 0,9130 —26
nisbatindoki kompozisiyasinin T-30 yag1
miihitinda 10%-1i mohlulu

3 Pambiq yag tursusu: heksametilendiaminlo

(1:1 mol nisbatindo) amidoamin + pambiq

yag tursusu 1:1 mol nisbatindoki 1,4770 0,9140 -28

kompozisiyasinin T-30 yagi miihitindo
10%-1li mohlulu

4 Pambiq yag tursusu: heksametilendiaminlo
(1:1 mol nisbatinds) amidoamin + soya
yag tursusu 1:1 mol nisbatindaki 1,4740 0,9095 -30
kompozisiyasinin T-30 yagi1 miihitinda
10%-1i mohlulu

Pambiq yag tursusu osasinda sintez olunmus amidoaminin miixtolif yag tursulart ilo
kompozisiyas1 osasinda hazirlanmis konservasiya mayelorinin donma temperaturu cadval 1-do
goriindiiyii kimi, -22°C-don, -30°C-o qodor asagi diistir.

Taodqiqat {igiin gétiiriilmiis pambiq yagindan hidroliz iisulu ilo almmus tursunun IQ- vo
NMR-'H spektroskopiyasi vasitesilo struktur torkibi analiz olunaraq miivafiq udulma zolaglarina
osasaon tosdiq olunmus vo agagida
sokildo gdstorilmisdir.

Sintez olunmus inhibitorlar vo onlarin kompozisiyas1 osasinda hazirlanmis konservasiya
mayelorinin, naticalorin tohlilini sadslogsdirmok moagsadilo bu torkiblor kodlarla adlandirilaraq
asagida gostorilmisdir.

1. ”A-1” -qargidali yag tursusu vo heksametilendiamin asasinda 1:1 mol nisbatinds sintez
olunmus amidoamin

2. 7A-2” -giinabaxan yag tursusu vo heksametilendiamin osasinda 1:1 mol nisbatindos sintez
olunmus amidoamin

3. ”A-3” -pambiq yag tursusu vo heksametilendiamin osasinda 1:1 mol nisbatindo sintez
olunmus amidoamin

4. ”A-4” -soya yag tursusu vo heksametilendiamin osasinda 1:1 mol nisbotindo sintez
olunmus amidoamin
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Sintez olunmus amidoaminlor T-30 yag distillatina 5, 7, 10 vo 20% miqdarinda olave
olunaraq konservasiya mayelori hazirlanaraq, “Q-4" termoriitubat kamerasinda, doniz suyunda vo
0,001%-1i miihitinds sinaqlar1 aparilmis vo asagidaki cadvaldo verilmisdir.

Numune: Lab 28-N 6

100
]

90
1
2672.30 —

3008.98

80
1

70
1

Transmittance [%]

1744.78 —

60
1
2853.03 —
1708.89 —

50
]
2922.18 —

T L d T e a I & r d L.1 % & & @ k& & 1 T & & & & 7
3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

Wavenumber cm-1

Sokil. Pambig yag tursusunun 1Q spektri
721 sm™ — CH, — grupunun C—H rabitasinin riyazi rogsi;
938 sm™, — COOH grupu,
1098, 1161, 1240, 1280 sm™ — miirakkob efirin, C-O-C — slaqusi;
1708 sm™, — tursunun C= O olagosi;
1744 sm™, — miirokkob efirin C=0O olaqoasi;
1348, 1377,1414,1462, 2853, 2922 sm™, — CH; vo CH, qruplarmin
C—H rabitasinin deformasiya va valent ragslari.
3008 sm™—HC=C — grupunun C—H rabitosinin valent ragsi,
Sistemds hom efir, hom do tursuya xas olan udma zolaqlar1 alinmisdir.

Cadval 2.
Bitki yag tursulart va heksametilendiaminls sintez olunmug amidoaminin T-30 yag
distillatina alava olunmasi ilo hazirlanmig  konservasiya mayelarinin sinaq naticalori

Kompozisiyalarin T-30 yag
distillatinda mohlulu ‘ Korroziyadan miihafizo miiddati, giinlo

e Inhibitorun imumi _

Niimunolarin torkibi miqdar1, %-lo h‘;(?r(';l‘(); Doniz &Osoé%-ll
merasinda suyunda 2m:afllulunda

1 2 3 4 5 6

1 T-30 yag distillati 100 34 15 9
2 T-30 yag distillati+ “A-1” > 101 37 3
yag 7 145 46 45

10 170 57 55

20 187 86 85

5 145 50 47

3 T-30 yag distillatt +“A-2” 7 166 62 60
10 197 95 92
20 217 120 117

32




Hasanov E.K., Agakisiyev R.R., Olizada R.A., Farhadova R.M., Xalilov S.P.

Cadval 2. (davami)

1 2 3 4 5 6
5 185 54 52

4 | T-30 yag distillat1 + “A-3” 7 200 98 97
10 210 117 116

20 225 125 120

5 137 40 38

T-30 yag

5 .. & 7 155 53 52
distillat1 + “A-4 10 185 > T3

20 201 197 195

Cadval 2-don goriindiiyli kimi, on yaxsi natico pambiq yag tursusu vo heksametilendiamin
osasinda sintez olunmus amidoaminin inhibitor kimi 10 va 20%, T-30 yag distillatin1 isa 80 vo
90% gotiirmoklo alinmigdir. Sintez olunmus bu amidoamin asasinda hazirlanmis konservasiya
mayelorinin hor u¢ miihitdo metal 16vholorin korroziyadan miihafizo effekti, digor sintez olunmus
amidoaminlorin metal 16hvhalari korroziyadan miihafizo effektindon daha da yiiksoldir. Bels ki,
homin niimunsalor (codvel 2, niimuno Ne 4) 10 vo 20%  gotiirmokls  «I'-4» termoriitubot
kamerasinda 210 va 225 giin, doniz suyunda 117 va 125 giin, 0,001%-li H,SO,4 miihitinds iso 116
vo 120 giin olmusdur.

Pambiq yag tursusu ilo heksametilendiamin asasinda sintez olunmus amidoaminin miixtslif
yag tursular1 (giinobaxan, qargidali, pambiq vo soya) kompozisiyast 5,7,10 vo 10% miqdarinda T-
30 yag distillatina slavo olunmagqla, konservasiya mayelori hazirlanmis vo sinaqlart aparilmis vo
asagidaki cadvaldos verilmisdir (codval 3).

Cadval 3
Pambiq yag tursusu ilo heksametilendiamin asasinda sintez olunmus amidoaminin
miuixtalif yag tursulart kompozisiyasi asasinda hazirlanmig konservasiya mayelori

Kompozisiyalarin T-30 yag
No distillatinda mohlulu inhibitorun Korroziyadan miihafizo miiddati, giinlo
- . ) o imumi miqdari, :
Niimunolorin torkibi %-1o «Q-4» hidroka- Doniz O’aoé(é)-“
merasinda suyunda mehlzulufl da
1 T-30 yag distillat1 100 % 0 34 15 9
5 T-30 yag distillat1 (95%, 2) 120 50 47
93%,90%,80%) + “A-3” + 7 165 57 55
giinobaxan yag tursusu 1:1 mol 10 182 90 88
nisbatindo 20 195 95 92
T-30 yag distillat1 (95%, S 157 65 64
3 93%,90%,80%) + “A-3"+ 7 175 70 68
gargidali yag tursusu 1:1 mol 10 207 102 100
nisbatindo 20 225 121 120
4 T-30 yag distillat1 (95%, S 197 72 70
93%,90%,80%) + “A-3” + 7 210 105 104
pambiq yag tursusu 1:1 mol 10 222 130 125
nisbatindo 20 237 135 132
o 5 140 45 41
T-30 yag distillat1 (95%, 7 165 62 61
5 | 93%,90%,80%) + “A-3” + soya 10 190 80 77
5 1:1 mol nisbatinda
yag tursusu 20 210 95 o1
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Noatica. Aparilan sinaq naticalorindan bels bir qorara golmak olar ki, pambiq yag tursusu va
heksametilendiamin osasinda sintez olunmus amidoaminlorin miixtolif yag tursular ilo
kompozisiyas1 osasinda hazirlanmis konservasiya mayelorinin, metal 16vhoalori korroziyadan
miihfizo effekti, fordi amidominlorin ayri-ayriligda inhibitor kimi T-30 yag distillatina olave
olunmasi ilo hazirlanmis konservasiya mayelorinin miihafizo effektindon daha yiiksok natico
gostormisdir. Cadval 2 vo 3-0 nozor salsaq bunu daha aydin sokildo goro bilorik. Belo ki, misal
iiclin: pambiq yag tursusu vo heksametilendiamin asasinda sintez olnmus amidominin 10 vo 20%-
miqdarinda inhibitor kimi, T-30 yag distillatina alavo olunmasi ilo hazirlanmis konservasiya
mayelorinin, metal 16vhalari korroziyadan miihafizo effekti «I'-4» termoriitubat kamerasinda 210
va 225 giin, doniz suyunda 117 va 125 giin, 0,001%-li H,SO4 miihitinds iso 116 va 120 giin oldugu
halda (cadval 2, niimunos Ne 4), sintez olunmus amidoaminin pambiq yag tursusu ilo kompozisiyasi
osasinda hazirlanmig konservasiya mayesinin iso miihafizo effekti homin miihitlords ardicil olaraq
«['-4» termoriitubot kamerasinda 222, 237 giin, doniz suyunda 130 va 135 giin, 0,001%-li H,SO4
miihitinds isa 125 va 132 giin olmusdur (cadval 3, niimuna Ne 4).
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HUCCJIEJOBAHUE KOHCEPBAIIMOHHBIX ) KUAKOCTEM, IPUTOTOBJIEHHBIX HA
OCHOBE COCTABA AMUJTOAMMUHA C PA3JIMYHBIMU )KUPHBIMU KUCJIOTAMU
T'acanoe 3. K, Acakumues P. P, Anuzaoe P.A, @apxaoosea P.M., Xanunoe C.I1

Knwuesvie cnosa: cexcamemuneHOUAMUH, AMUOOAMUH, JICUPHLIE KUCIOMbL, KOHCEPBAYUOHHbIE
AHCUOKOCU, OUCTUILIAT MYPOUHHO20 MACA.

ITo pesynbTaTaM HCHBITAHUN, TPOBEJACHHBIX B 3KCIIEPUMEHTANIBHOW Kamepe, BUIHO, YTO BO3MOXKHO
HCTIOJIb30BaHKUe Pa3pabOTaHHBIX KOHCEPBAIIMOHHBIX YKUIKOCTeH mpu 3((GEKTHUBHOW 3alUTe METAUIOB OT
KOPPO3UH B MPOMBIIICHHOCTH M CENBCKOM X03sHcTBe. KOMITIOHEHTBI, HCTIOIb3YEMbIE TPU MPUTOTOBICHUN
KOHCEPBHUPYIOIICH JKUAKOCTH, SKOHOMHYECKH 3(P(EKTUBHBI U IKOJOTMYCCKU OE30TMACHBI, TEXHOJIOTHS
MPOM3BOJICTBA MMEET IMPOCTYI0 CTPYKTYpPYy M OoraTyio ChipbeByro 0a3zy. Takum oOpa3oM, Kak He(TSIHOH
muctinsiT T-30, wcronb3yeMblii B Ka4eCTBE CpeAbl, TaK W IMPHCAJKH, BBITIONHSIONINE WHTHOMPYIOUIYIO
(YHKIINIO, TPOU3BOJISTCS HA OCHOBE MECTHOTO CHIPhS C JIOCTATOUYHBIMU 3aIlacaMH.

SUMMARY
STUDY OF CONSERVATION LIQUIDS PREPARED BASED ON THE COMPOSITION
OF AMIDOAMINE WITH DIFFERENT FATTY ACIDS
Hasanov E.K., Agakishiyev R.R., Alizade R.A, Farhadova R.M., Khalilov S.P.

Key words: hexamethylenediamine, amidoamine, fatty acids, conservation liquids, turbine oil
distillate

According to the results of experimental tests carried out in the experimental chamber, the table

shows that it is possible to use the developed conservation liquids with effective protection of metals from

corrosion in industry and agriculture. The components used in the preparation of the preserving liquid are

cost-effective and environmentally friendly, the production technology has a simple structure and a rich raw

material base. Thus, both the oil distillate T-30 used as a medium and the additives that perform an inhibitory
function are produced on the basis of local raw materials with sufficient stocks.

Daxilolma tarixi: [lkin variant 18.09.2022
Son variant 25.10.2022
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Introduction.

In order to improve the physical-mechanical and other properties of large-tonnage polymers
and copolymers, as well as to impart new additional properties to them, methods based on the
loading of various additives from among nanosized particles of metals, their oxides, sulfides, clays,
etc., are widely used [1-5].

Filled polymeric materials have found application in various fields of technology. For
example, metal-polymer materials with increased thermal and electrical conductivity, high magnetic
susceptibility and the ability to screen ionizing radiation are used in the electronics and radio
engineering industries to create conductive pastes and adhesives, in particular, stencils for printed
plates, special coatings, photo- and X-ray resistors [6]. They are also used in instrumentation,
aerospace engineering.

A special place among technically important polymers is occupied by polymeric materials
filled with molybdenum disulfide. Various polymeric materials based on polyethylene,
polypropylene, epoxy resins and other polymer matrices and nanosized molybdenum disulfide
powders have been obtained.

Other ingredients may be used in the compositions, including cross-linking components. A
composition consisting of an epoxy resin ED-20, a polyethylene polyamine hardener in the ratio
(10:1 wt.%) and carbon filler nanoparticles (from 0.05 to 3 wt.%.) [7]. The possibility of forming
electrically coupled (percolation) structures in nanocomposites is discussed, and the critical
concentration of the filler is revealed.

It is known [8] that the properties of a filled polymer material depend on both the properties
of the polymer matrix itself and the filler used, the nature of the distribution of the latter and its
dimensions, and the nature of the interaction at the polymer—filler interface.

When using solid fillers, as a result of their interaction with the polymer matrix, the mobility
of macromolecules in the granular layer decreases, which significantly affects the properties of the
material. In this case, the rheological properties of the system as a whole may change. Therefore,
conducting targeted research on the development of new compositions using inexpensive fillers and
other additives is an important task.

This article presents the results of our research on the development of composite materials
based on a large-tonnage polymer - polypropylene and molybdenum disulfide. The concentration of
the latter was varied in a wide range (from 1 to 7 wt.%).

Experimental part.

Polypropylene (“Moplen” grade) and molybdenum disulfide were prepared by thoroughly
mixing them on rollers at a temperature of 180-190°C (for 8-10 minutes). Samples for testing were
prepared in the form of a film with a thickness of ~1-2 mm by the generally accepted method.
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Tensile strength and elongation at break were determined on a tensile testing machine. To obtain
reliable results, 3-4 tests were carried out for samples with the same filler content.

For rheological studies, a capillary rheometer MELT TESTER, CEAST MF50 (made in
Italy) was used. The studies were carried out in the temperature range from 190 to 250°C. Load
interval 2.16-21.6 kg. In experiments related to the evaluation of the rheological parameters of the
composition, the content of molybdenum disulfide was 5wt% and 10wt%.

Results and discussion.

The results obtained are shown in Table. As can be seen from the results of the experiments
given in the table 1, the loading of particles of molybdenum sulfide in the composition of the
polypropylene film affects its tensile strength and elongation at break. When it is used in
concentration of 1-3 wt.%, the main mechanical properties of the film are approximately the same:
the tensile strength averages ~43 MPa, and the relative elongation is ~167%.

Table.
Dependence of tensile strength and elongation at break on film thickness
at different amounts of filler
Experiment Filler Film thickness, Tensile strength, MPa Elongation at
numbers concentration, wt.% mm break, %
1% 1.65 47.71 185
1% 1.59 46.45 181
1% 1.71 45.52 201
1% 1.57 44.17 179
Average value 1.62 43.49 186
3% 1.45 38.67 159
3% 1.47 41.33 147
3% 1.49 42.73 141
3% 1.46 44.03 149
Average value 1.46 41.8 148
5% 1.45 36.3 141
5% 1.47 37.9 139
5% 1.49 37.8 143
5% 1.53 38.1 147
Average value 1.48 37.2 143
7% 1.49 35.1 105
7% 1.55 33.7 97
7% 1.79 34.3 99
7% 1.77 34.5 103
Average value 1.64 34.6 101

It should be noted that the use of molybdenum disulfide in an amount of 5-7 wt.% somewhat
reduces these indicators, which can be explained by the properties of the filler itself (its brittleness
and low hardness). The use of molybdenum sulfide as a filler should significantly affect the
antifriction and antiwear properties of the composite. In addition, it is well known that the loading
of molybdenum sulfide in the interchain structures of polymers has a positive effect on their
resistance to thermal effects, which is very important from the point of view of their use in various
operating conditions.

The results of studies to identify the dependence of the shear rate on the shear stress in
logarithmic coordinates are shown in Figure 1. Based on the nature of the curves, we can conclude
that the presence of 5 wt% MoS; in the composition has little effect on the values of the dependence
of Igy on Igt (straight lines are almost parallel at 190°C and 210°C). With an increase in

36



Gasimova G.Sh.

temperature to 250°C, there is a slight change in the nature of the dependence of gy on Ig 1. These
data indicate a rather high stability of the melt compositions in the studied temperature range.

1.5

1.0

0.5

-15 ‘ ‘ ‘ lgt

35 4 45 5

Figure 1. Dependence of shear rate on shear stress at different temperatures
for PP+ 5wt% MoS, composite: 0-190°C; x-210°C; ®-230°; A-250°C

Figure 2 shows the dependences of 1g 1 on 1g v. It can be seen from a comparison of the
plotted curves that, as expected, with an increase in the shear rate, the viscosity of the melt naturally
decreases: at first slowly, and then, after a certain value of the shear rate, rapidly. This is especially
noticeable when conducting research at an elevated temperature of 250°C.

Ign
5 |
45 - %
| \
35 \
2 | ‘ ‘ | lgy

-1.5 -1.0 -0.5 0 0.5

Figure 2. Dependence of melt viscosity on shear stress at different temperatures
for PP+ 5wt% MoS, composite: o-190°C; x-210°C; e-230°; A-250°C

37



Investigation of the mechanical and rheological properties of molybdenum
disulfide filled polypropylene

Figure 3 shows in semi-logarithmic coordinates the dependence of 1g n on 1000/T for loads
from 3.8 to 21.6 kg. As can be seen, at small loads (3.8 and 5.0 kg), the nature of the

Ign

45 -

1000/T

3 | |
1,75 2 2,25

Figure 3. Dependence of Ig n on 1000/T at various loads for PP+ 5wt% M0S, composite:
o- 3.8 kg; x-5.0 kg; -10.0 kg; A-21.6 kg

dependencies is straightforward. With an increase in load to 21.6 kg, a sharp decrease in the value
of Ig n occurs. At a load of 10 kg, a decrease in Ig n is also observed, but not so strong. These
experiments indicate the importance of choosing the conditions for processing compositions from
melts.

lgy
1.0 2

15

-05 1

1.0 55

AN

0 L L L
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Figure 4. Dependence of shear rate on shear stress at different temperatures for PP+ 10wt% MoS,
composite: 0-190°C; x-210°C; -230°; A-250°C
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Figure 5. Dependence of melt viscosity on shear stress at different temperatures for PP+ 10wt% MoS,
composite: 0-190°C; x-210°C; -230°; A-250°C
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Figure 6. Dependence of Ig n on 1000/T at various loads for PP+ 10wt% MoS, composite:
0- 3.8 kg; x-5.0 kg; @-10.0 kg; A-21.6 kg

Similar rheological studies have also been carried out using polypropylene with a high
content of MoS,. The results obtained are shown in Figures 4-6.

As can be seen from Figures 4-6 and 1-3, the MoS; content has little effect on the flow rates
of the formulated compositions. This indicates a fairly high compatibility of the polymer base
(polypropylene) with the modifying additive MoS,, which is very important when compiling
compositions with desired properties.
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XULASO
MOLIBDEN DiSULFID iL® DOLDURULMUS I?OLiPRO'PiI._ENiN MEXANIKI VO REOLOJI
XASSOLORININ ToDQIQI
Qasimova G.S.

Acar sozlar: polipropilen, molibden disulfid, asinmaya qarst xassalar, antifriksion xassalor,

dartilmada méhkamlik haddi, reoloji xassalor.

[ritonnajli polimer — polipropilen vo molibden disulfid asasinda kompozisiya materiallar1 islonib-
hazirlanmis va tadqiq edilmisdir. Plyonkanin qalinligindan asili olaraq, doldurucunun miixtolif miqdarlarinda
dartilmada mohkomlik hoddi vo nisbi uzanma todqiq edilmisdir. Sonuncunun miqdar1 genis intervalda
doyisdirilmisdir (1-7 kiitlo%). Mioyyan olunmugdur ki, molibden disulfid hissaciklorinin polipropilen
plyonkasinin torkibine daxil edilmesi onun moéhkomliyine vo nisbi uzanmasina tosrir gostorir. Onun 1-3
kiitlo% miqdarinda istifadesi zamani plyonkanin asas mexaniki xassalari taqriban eyni olur.

PE3IOME
NCCIEJOBAHUE MEXAHUYECKHUX U PEOJTIOT'HYECKHUX CBOHCTB
IMOJIMITPOITMJIEHA, HAIIOJIHEHHOI'O JJUCYJIb®UJ10OM MOJIUBJEHA
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anmu@puKyuouHsvie ceolicmea, npeodeil NPOYHOCMU NPU  PACMANCEHUU,
peonozuiecKkue ceoucmaa.

[TpuroToBieHs W HCCIIEAOBAaHBl KOMIO3UIIMOHHBIE MaTepHalbl Ha OCHOBE KPYMHOTOHHaXKHOTO
nojnuMepa — MOJMIPONWIEHa M Jucyidb(uma wmonubaena. McciemoBaHsl mpenen NPOYHOCTH IIPU
pacTsHKEHUHM W OTHOCHTENBHOTO YJJWHEHWS B 3aBUCHMOCTH OT TOJIIWHBI TJICHKH TIPU Pa3InYHBIX
KOJIMYeCcTBaX HaroyHuTens. KoiandecTBo IociesHero BapbHpOBaM B HIMPOKOM wuHTepBane (ot 1 mo 7
%macc.). bBpulo  ycTaHOBIEHO, 4TO BKJIIOYEHHE YacTHL JAucynbduaa MoiambaeHa B COCTaB
MOJIMIPONTMIICHOBOM IUICHKHM OKa3blBaeT BJIMSHHE HA €r0 MPOYHOCTh M OTHOCHUTENbHOE y/uinHeHue. llpu
WCIIONB30BAaHUH €ro B KojudecTBe 1-3%Macc OCHOBHBIE MEXaHMYECKHE CBOMCTBA IUIEHKH MPHMEPHO
OJTUHAKOBBI.

Daxilolma tarixi: [lkin variant 11.10.2022
Son variant 01.12.2022
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Acar sézlar: vanadium, pirogallol asasli reagentlor, binar va miixtalifligandli komplekslor,
fotometrik analiz

Giris. Texnika vo texnologiyanin yeni istiqamotlords inkisafi, istehsalin miiasir soviyyasi
sonaye obyektlorino daxil olan bir sira maddslorin miivafiq olaraq hamin maddolerin torkibine daxil
olan metal ionlarinin mikromiqdarinin toyinini tolob edir. Vanadium (V) birlosmoalori kompleks
xassolori ilo olagodar olaraq elm vo texikanin bir sira saholorindo genis totbiq edilir. Belo ki,
paslanmayan polad istehsalinda, yarimkegiricilor vo niiva sonayesindo eyni zamanda iizvi sintezdo bu
elementin birlosmolorindon katalizator kimi istifado edilir. Eyni zamanda vanadium toxumalarin
oksigen udmasini giiclondirir. Lakin bu elementin orqanizmas artiq miqdarda daxil olmas1 bir sira funk-
sional, biokimyavi vo morfoloji pozulmalarla xarakterizo olunur. Bununla slagadar olaraq vanadiumun
(V) tabii vo sonaye obyektlorindo miqdari toyinino xiisusi diqqgat yetirilir. Analiz olunan niimunonin
kicik qatiligi, maneedici ionlarm varligi, miirokkob torkib, doqiq ve etibarli naticolor alinmasin
cotinlogdirir bazi hallarda iso miimkiinsiiz edir.

Qeyd olunanlarla olagodar olaraq miirokkob kimyovi torkibli obyektlordo vanadium(V)
ionunun toyini tiglin yliksok metroloji xiisusiyyatlora malik olan vo matris effektini azaltmaga vo ya
tamam aradan qaldirmaga imkan veran metodlarin islonib hazirlanmasi aktual mosaladir [1].

Tacriibi hissa. Todgiqat zaman1 odabiyyat malumatlarinin tohlili gosterir ki, vanadiumun
(V) fotometrik toyinindo torkibindo donor atom kimi oksigen, azot, kiikiird vo bazi hallarda arsen
atomlar1 saxlayan reagentlor miithiim shomiyyat kasb edir [2]. Ona gdro do piroqallol osasinda yeni
vo malum azobirlogmalarin sintezi va onlarin vanadiumun (V) fotometrik metodla tayininds totbiqi
nozori vo praktiki cohotdon aktual problemdir. Tacriibalorin aparilmasi {igiin istifado olunan
pirogallol asasli reagentlor molum metodika {izra sintez olunmusdur[3]. Vanadiumun (V) ionunun
prioqallol asasinda sintez olunan reagentlorlo kompleksomologatirmasi fotometrik analiz metodu ilo
todqiq edilmisdir [3,4,7,8].

. Cadval 1.
Isd> istifada olunan pirogallol asasli reagentlar
Ad1 Formulu Sarti isarasi
HO OH
2, 3, 4 —trihidroksi —
) R1
4'- sulfoazobenzol | no N=N—o SO4H
HQ OH

2,3,4-trihidroksi, 4'- ]
fluorazobenzol HO N=N.OF
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Cadval 1. (davamy)

HO OH
2, 3, 4 —trihidroksi

o, e .

sulfoazonaftalin SO4H

Reagentlor qurulusu haqqinda otrafli molumat oldo etmok iigiin 1Q-spektroskopiya
metodundan istifado edilmisdir [5]. Isdo (R2) 2,3,4-trihidroksi-4'-fliiorazobenzol reagentinin inf-
raqirmizi udma spektri tadqiq edilmisdir. 3500 vo 3400 sm™ intervalinda bu birlosmonin spektrinds
(sokil.1.(a)) miirokkab, genis va intensiv iki geyri-kaskin maksimuma malik udma zolagi miisahids edilir.
1230 vo 1260 sm™ tezliklorinds hidroksil gruplarmmn deformasion rogsetmslorine xas olan udma zolaglar
miisahido olunur. Molekullar arasinda miixtolif enerjili hidrogen slagalorinin yaranmasi hidroksil qrupu-
nun valent rogsetmasi oblastinda bir enli maksimuma malik intensiv zolagmm yox, iki maksimumlu miirok-
kab zolagin miisahids olunmasina sabab olur. Hidrogen slagslorinin yaranmasi naticasinds benzol halge-
sinda olan hidroksil gruplarmmn valent rogsetmosine aid olan zolaglarin (3500 vo 3400 sm™) sarbast OH-
grupunun udma zolag; ilo miigayisads (~3650 sm™) daha asag1 tezliklordo miisahids olunur. Malumdur ki,
hidrogen olagesinin yaranmasi naticasinds OH-grupunda slagenin qiivve sabiti k zaiflayir vo noticads de-
formasiyon ragsetmonin udma zolag: yuxari, valent rogsetmasinin udma zolag iso asagi, tezlik oblastina
torof siiriisiir [6]. Spektrdon goriniir ki, 1230 sm™ udma zolaginda asag: tezlik oblast1 torafindon as-
simetrik olarag enlonma miisahids olunur. Goriiniir ki, bu enlonma C-N alagasinin ragsetmasina uy-
gun golon udma zolag: ilo (1220 sm™) baglidir. -N=N-— slagosinin ragsetmasins aid olan udma zola-
g1 1500-1450 sm™ oblastinda miisahidos olunur. C-F slagesinin rogsetmasine aid udma zolag: 1390
sm™ oblastinda miisahido olunur. C-F slagesinin ion xarakterine malik olmasi bu zolagmn intensiv
olmasina gatirib ¢ixarir.

Kompleks birlosmoalarin spektral tadgigi. Vanadium(V) ionu ilo R2 reagentinin amalo
gotirdiyi binar kompleksin iQ-spektri reagentin spektrindon asasen 3000-3500 sm™ oblastindaki
spektral monzaraya gora forglonir. Spektrlori miiqayiso etsok gorarik ki, kompleks amalo goldikds
bu oblastda miisahido olunan, hidroksil qruplarini xarakterizo edon miirokkab udma zolaginin
inteqral intensivliyinin azalmasi ilo barabar onun enlonmosi do bas verir. Yaranan bu doyisikliklor
vanadiumun ionlarinin miiayyan doracada hidroksil grupunun tarkibindaki protonu ovoz etmasi ilo
olagadardir. Digor torafden, reagentin spektrindoki 920 sm™ udma zolagi kompleksin spektrindo
asag1 tezliklora torof siirlismiis vo miiayyan doraca enlonmis sokildo miisahida edilir ki, bu da V-0
(850 sm™) slaqosinin raqsetmasi ilo bagldir. (sekil 1.(b))

Kompleksamoalogalmaya pH-m tasiri. pH (1-7) intervalida kompleksomolo-golmonin
miihitin tursulugundan asililigt Oyronilmisdir. Binar kompleksin maksimum ¢iximi pH 5-do
miisahido olunur (cadval 2). Ikinci ligand kimi kation tipli sothi aktiv maddalordon — dekametoksin
(DMO), setiltrimetilammonium bromid (STMABF), setilpiridin xlorid (SPCI), setilpiridin bromid
(SPBr) istifado edilmisdir. Ikinci ligandlarm — yoni kation tipli sothi aktiv maddolorin istirakinda
intensiv rongli ickomponentli birlogsmoalor omolo golir ki, onlarin da (V-R2-KSAM) maksimum
ciximi pH 4-do miisahido olunur. Binar komplekso nozoron miixtalifligandli komplekslorin
maksimum ¢iximinin turs miihito siiriismosi bu komplekslorin daha segici olacaginit avvalcodon
prognozlasdirmaga imkan verir.

Reagentin v ikinci ligandlarin qatihgimin kompleksomalagalmoays tasiri. Reaksiyaya
giron komponentlorin qatiliginin tosirini dyronmakls  kompleksomalogalmonin optimal soraiti
miioyyon edilmisdir. V-R2 kompleksinin maksimum ¢iximi optimal pH — da 8-10° M R2, V-R2-
SPCI (SPBr) 8:10° M R2, 4-10° M SPCI (SPBr), V-R2-STMABr 6:10° M R2, 4:10° M STMABr
qatiliginda miisahido olunur.
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$akil.1. R2 reagentinin(a) va onun vanadium (V) ionu ilo amala gatirdiyi binar kompleksin (b) IQ-spektri

Komplekslorin torkibinin vo davamhihq sabitinin tayini. Komponentlor qarisdirilan
zaman binar vo miixtolifligandli komplekslor ani olaraq amolo golir. Izomolyar seriyalar, Starik-
Barbanel, tarazligin siiriismosi metodlari ilo komplekslorin torkibinin 1:2, 1:2:2 vo 1:2:1 nisbatindo
oldugu toyin edilmisdir:[1]. ikinci ligandin sistema alave olunmast ilo cadval 2-don goriindiiyii kimi
omolo golon miixtalifligandli komplekslorin davamliligr artir. Malumdur ki, kation tipli sothi aktiv
maddolor azobirlogmolorlo davamli asossiatlar omalo gatirir, bu da kompleksin davamliligina tosir
gostorir. Yoni assosiat no godor davamlidirsa kompleksi do bir o godor davamli olur. Komplekslorin
davamliliq sabiti komponentlorin molyar nisbatine asason hesablanmisdir (codval 2).

A 0,7
0,6
0,5
0,4
0,3
0,2

0,1

0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8

—e—V-R2 —@—V-R2-SPCI V-R2-SPBr —@—V-R2-STMABr CV(V) mkag/ml

Sakil 2. Vanadiumun (V) ionunun R2 reagenti ila binar va miixtalifligandli komplekslar saklinda toyininin
doracali qrafiki. ) max =490 NM, Cpera = 10 Zmkag/ml

43



Pirogallol asasli reagentlorls vanadium(V) ionunun spektrofotometrik tayinat metodikaSt

Reagentlorlo metalin qatihgindan asih olaraq daracali qrafikin qurulmasi . Torkibindo
0,102-1,63 mkg/ml V(V) (binar) vo 0,04 — 0,57 mkg/ml V(V) (V-R2-SPCI, SPBr), 0,02-0,384
mkag/ml V(V) (V-R2-STMABTr) olan moahlullar seriyasi hazirlanmis vo 490 nm dalga uzunlugunda
optiki sixhiglar1 Ol¢lilmiisdiir (sokil 2). Ber qanununa tabegilik intervali miioyyonlosdirilmis vo
molyar udma omsallar1 hesablanmigdir (codval 2).

Todgigatin noticolori gostordi ki, ikinci ligandin sistemo olavo olunmasi noticosindo
kompleksomologolmo daha turs miihito dogru siiriisiir, miixtolifliqgandli komplekslorin seciciliyi
artir. Konar ionlarin binar kompleksloro nisboton miixtalifligandli komplekslora manegilik tosiri
azalir. R2 reagenti ilo STMABr istirakinda vanadiumun (V) omolo gotirdiyi miixtolifligandli
kompleks daha yiiksok hassasligla xarakterizo olunur (cadval 2).

Konar ionlarin kompleksamalagalmaya tasiri. £5% xota ilo 1,22 mkq/ml vanadiumun(V)
binar vo miixtalifligandli kompleks soklinds birbasa toyinina galovi, golovi-torpaq metallarinin 3000
qatiliq misli, Ni(IT), Mn(II), Cd(II), Zn(II)-in 2000 gatiliq misli, Al(I11)-un 200 gatiliq misli, Ti(IV),
Fe(l1l)-in 50 qathi misli, Bi(III), Cu(Il), W(VI)-nin 10-15 qatiliq misli, Zr(IV), Mo(VI)-nin 1-5
qatiliq misli mane olmur (cadval 1)

Cadval 2.
Vanadiumun (V) sintez edilmis komplekslorinin asas spektrofotometrik gostaricilori

Reagent PHo | Mo Kompo- €y X107 Ber gqanununa tabegilik | Davamliliq

ot. nm nentlorin intervali, mkq/ml sabiti, 1gp,

nisbati

R1 4 432 1:2 1,35+0,02 0,204-2,04 5,12+0.18
R1+ SPCI 3 439 1:2:2 3,5+ 0,01 0,204-2,04 6,21+0.14
R1+ SPBr 3 437 1:2:2 3,8+ 0,02 0,204-2,04 6,18+0.15
R1+STMABr 3 443 1:2:2 3,95+ 0,02 0,051-1,428 6,31+0.17
R2 5 427 1:2 13,6+0,02 0,102-1,63 8,21+0,03
R2+SPCI 4 437 1:2:2 18,5+ 0,01 0,041 - 0,57 10,96+0.04
R2+SPBr 4 435 1:2:2 19,7+ 0,02 0,041 - 0,57 11,14+0,04
R2+STMABr 4 441 1:2:1 22,0+ 0,02 0,02-0,384 11,21+0,05
R3 5 437 1:2 1,5+0,02 0,10 - 2,04 4,92+0,02
R3 + SPCI 3 471 1:2:2 5,8+ 0,01 0,05-1,428 6,17+0,03
R3+ SPBr 3 479 1:2:2 6,01+ 0,02 0,026 — 0,510 6,22+0,04
R3+ DMO 3 467 1:2:2 6,12+ 0,02 0,026 — 0,510 6,34+0,03

Vanadiumun(V) otraf miihit obyektlorinds spektrofotometrik tayini. Islonib hazirlanan meto-
dikalar vanadiumun(V) neft niimunasinds, VI3, YI'5H, YI'6]] standart niimunalordo vo gil
niimunalarinin analizinds tatbiq edilmisdi. Alinmis naticalar cadval 3-do gostorilmisdir [9].

Cadval 3.
Vanadiumun(V) atraf miihit obyektlorinda spektrofotometrik tayinat metodikalar
. Fotometrik metodla toyin Olavaetmo metodu ils tayin
Ne Obyekt R edilmis, % edilmis, %
| Neft niimunasi R1 - SPBr 0,0135+0,03 0,137+0,02
I 0,0182+0,04 0,0186+0,01
Ne Obyekt R Vanadiumun(V) pasporta Vanadiumun(V) tapilan
gora miqdari, % miqdari, %
VI'3]] R2 - SPBr 0,54 0,55+0,01
YI'51 Standart nimuna 0,29 0,30+0,02
VTI6]] 0,34 0,36+0,01
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Cadval 3. (davami)

Ne Obyekt R Fotometrik metod, mkg/ml Atom absorbsion
spektroskopiya, mkg/ml
I gil R3 - SPBr 0,211 0,22
1 0,28 0,26
Naticaloar.

1. Fiziki-kimyavi analiz metodlar1 vasitesilo Vanadiumun (V) 2,3,4-trihidroksi, 4'-
fluorazobenzol reagenti ilo todqiq edilon eyni vo miixtalifligandli kompleks birlogsmasi Gyranilmisdir.
Onlarin asas spektrofotometrik gostaricilori tayin edilorak, kompleksamologalmoya konar ionlarin tasiri
miioyyanlogdirilmisdir. Tadgigatlarin aparilmasi zamani miioyyan olunmusdur ki, kompleks birlasmalarin
analitik xarakteristikalar1 — segiciliyi vo hassashigi ikinci ligandin tosirindon artir.

2. Islonib hazirlanmis metodikalar tatbiginin sadeliyi ilo segilir, bahali avadanliq telob etmir vo
bununla da analiz prosedurunun doyari azaldilir. Toklif olunan tisullar diizgiin naticalorin alinmasini to-
min edir, bu “slave etmo”, atom-absorbsion spektroskopiya, pasport naticalori vo "y —spektroskopiya™
tisullar ils tasdiglanir.
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Pirogallol asasl reagentlorlo vanadium(V) ionunun spektrofotometrik toyinat metodikas:

MHUKPOKOJIMYECTB HOHOB METAIJIOB, BXO/ISIINX B COCTAB 3THX BEIIECTB.

B cratee paccMaTpuBaroTCs HUCIONB3YeMBIE B SKCIEPHMEHTaX PEareHThl Ha OCHOBE IMHPOTAJLIONA,
KOTOpbIE OBbLIM CHUHTE3UPOBaHBI 10 W3BECTHOM MeToauke. MeTomoM (OTOMETPHYECKOTO aHaIn3a H3Y4CHO
KOMITTeKcooOpa3zoBanue noHa BaHaus (V) ¢ peareHTaMu, CHHTE3UPOBAaHHBIMH Ha OCHOBE TIPHOTAIIIONA.

SUMMARY
SPECTROPHOTOMETRIC METHODS FOR THE DETERMINATION OF THE VANADIUM (V)
ION WITH PYROGALLOL-BASED REAGENTS
Hasanova M.B.

Key words: vanadium, pyrogallol-based reagents, binary and polyligand complexes, photometric analysis

The development of technology and technology in new directions, the current level of production of a
number of substances entering industrial facilities, requires, accordingly, the determination of the micro-quantities
of metal ions that make up these substances.

The article discusses the pyrogallol-based reagents used in experiments, which were synthesized by a well-
known technique. The complexation of vanadium (V) ion with reagents synthesized on the basis of priogallol was
studied by photometric analysis.

Daxilolma tarixi: [lkin variant 13.10.2022
Son variant 08.12.2022
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PARAFINLI NEFTIN REOLOJi XASSOLORININ DOYISMOSININ
EKOLOJI ASPEKTDON TODQIQi

1O9HMODOVA ROHILO RZA qiz1,
OLIYEVA AZADO SUKUR qiz1

Sumgqayit Doviat Universiteti, Azarbaycan, 1-dosent, 2-bas miiallim
ahmedova.rahila@mail.ru ; azade.efendi@mail.ru

Acar sozlar: parafinli neft, aliiminium nanohissaciyi, sathi gorilma amsali, dinamik va kinematik
ozliliik, sixlg.

Tohliikosizlik toloblori innovativ nano texnologiyalarin obyektivi olmaqgla nanodl¢iilii
hissaciklora kecid baximindan onlarin toksikliyini artirir, homg¢inin eyni kimyovi qurulusa malik
mikrohissaciklorlo miiqayiss edilir. Metal nanohissaciklorin (NPM) sintez iisullari, o climladon
yiiksok temperatur tozyiq vo miirokkob avadanliqlarin vo ya ekzotik zohaorli reagentlordon istifado
etmoklo bu proses hoyata kecirilir. Eyni zamanda tobiotds, bitki vo heyvanlar alominds
mikroorqanizmlora qodor zohorli kationlarin g¢evrilmosi nocib vo agir metallarin torkibindoki
nanohissacikloro goro meydana golir. Bu prosesin kifayot qodor sado biokimyoavi sxemi asagidaki
kimidir:

Me(+)n — Me0— MeNPs.

Neft tullantilarindan somorsli istifado edilmosindo metal nanohissociklorin  xiisusi
ohomiyyati vardir.

Fraksiya torkib analizlori Perkin Elmer firmasimin Perkin Elmer AutoSystem XL qaz
xromatoqrafinda, reoloji parametrlori toyin etmok iiclin miixtolif diametrli viskozimetrlordon,
reoviskozimetrlordon (Fungilab), xiisusi ¢okinin toyini ii¢lin miixtalif hocmli piknometrlordon vo
sistemin pH-n1 miioyyon etmok {igiin iso Milwaucee Instruments firmasinin istehsali olan Mi
806pH/TDS — metrdon istifado etmoklo hazirlanmis programa uygun aparilmisdir. Todgiqatlar
N.Norimanov adina NQCI-nin 411 sayli sinaq quyusundan gotiiriilmiis neft niimunosindo
aparilmigdir. Karbohidrogenlorin fraksiyalara goro paylanmasi, qaynama temperaturlarinin
fraksiyalarin molekul kiitlalorindan asililiglart da tadqiq edilmisdir [2,3] (cadval 1.). Fraksiyalarin
qaynama temperaturlari fraksiyalarin molekul kiitlolori artdiqca qanunauygun olaraq artmigdir. Orta
gaynama temperaturu 344°C, son temperaturu iso 521°C olmusdur.

Cadval 1.
N. Narimanov adina NOCI-nin 411 sayli quyudan ¢ixarilan neft niimunasinda
karbohidrogenlorin fraksiyalara gora paylanmasi

Fraksiya Miqdar(kiitls,%) Frakii(};iat?gl?z)mml Qaynama temperaturu,’C

C, 0.013 0.013 Otaq temperaturu

C; 0.075 0.088 Otag temperaturu

Cs 0.320 0.408 Otaq temperaturu

Cs 0.710 1.118 0-36

Cs 1.075 2.193 37-69

C; 2.448 4.641 70-98

Cs 3.198 7.839 99-126

Co 2.593 10.432 127-151
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Parafinli neftin reoloji xassalarinin dayismasinin ekoloji aspektdon tadqiqi

Cadval 1. (davami)

Cuo 2.528 12.960 152-174
Cu 2.037 14.997 175-198
Cr 2.130 17.127 199-216
Cis 2.128 19.255 217-230
Cu 2.316 21.571 231-252
Cis 2.560 24.131 253-272
Cie 2.026 26.157 273-285
Cuw 1.877 28.034 286-302
Cis 2.176 30.210 303-316
Cuo 2.037 32.247 317-330
Cao 1.509 33.756 331-344
Cx 1.446 35.202 345-356
Cxn 1.368 36.570 357-371
Cu 1.244 37.814 372-382
Cu 1.069 38.883 383-394
Cyxs 1.120 40.003 395-403
Cas 0.964 40.967 404-413
Cy 1.103 42.070 414-424
Cus 1.228 43.298 425-432
Ca 1.520 44.818 433-440
Cso 1.483 46.301 441-450
Cs 1.636 47.937 451-459
Cs2 1.233 49.170 460-467
Css 1.218 50.388 468-475
Cas 1.244 51.632 476-482
Css 1.475 53.107 483-490
Css 1.381 54.488 491-498
Csyr 1.601 56.089 499-505
Css 1.433 57.522 506-508
Cs 1.387 58.909 509-515
Cuo 1.334 60.243 516-521
Cut 39.757 100 >522

Neftin ¢ixarilmasi, noqli, saxlanmasi vo istifado olunmasi proseslorindo asfalt - gatran -
parafin ¢Okiintiilorinin qarsisin1 almaq tiglin bir - birindon forqli iisullardan istifado edilir. Bu
iisullardan biri do metal nanohissaciklordon istifado olunmasidir [1]. Aliiminium nanohissaciklori
osason lazer buxarlanmasi tsulu ilo alinir, yiiksok keyfiyystli katalizatorlardir. Aliiminium
nanohissaciklor bork raket yanacagina olavo edildikdo onu yanma surstini yaxsilasdirir, yanma
istiliyini artirir vo stabillosdirir.

411 sayl quyudan ¢ixarilmis parafinli neft niimunasinds karbohidrogenlorin fraksiyalara
g0ro paylanmasi aparildigdan sonra aliiminium nanohissaciyi alavo olunur vo reoloji parametrlorin
nanohissaciyin qatiligindan asililig1 tadqiq olunur (cadval 2).
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Cadval 2.

Parafinli neftin ozliiliiklorinin, sixliglarinin va sathi gorilma amsallarimin

aliiminium nanohissaciyinin qatiligindan asililig

Aliiminium Sothi gorilma Sixliq, p, Kinematik Dinamik o6zliiliik,
nanohissaciyin omsall, kg/m® ozluliik, 1, mPa-san

qatihigi, o, mN/m v-10°%, m¥/san

kiitlo % - 1o
0.0008 29.45 859.5 18.34 16.85
0.0006 29.53 859.5 17.93 16.75
0.0005 26.54 859.4 16.25 14.15
0.001 28.95 859.2 19.78 17.98

Alinmis naticalorin tohlili (cadvel 2) gostorir ki, mis nanohissaciklorinin faizls qatiliginin
0.001 - don 0.0008 - o godor azaldilmas1 zaman parafinli neftin sothi gorilmo amsali 29.53 - don
26.54 mN/m - o qodor azalir, sixligi (859.2-don 859.5 kg/m® - o qoder) praktiki olaraq doyismir,
qatiliginin belo azalmasi1 zamani kinematik 6zliiliik 19.78-10° ® . dan 16.25- 10 ® m%san - ya gadar,
dinamik ozlilik omsali isa 17.98 - don 14.15 mPasan - yo qodor azalir, aliiminium
nanohissaciklorinin qatiliginin sonraki artmasi halinda sathi gorilmo amsali vo sixliglart artmisdir [4].

Torkibinds asfalt-gatran- parafin ¢okiintiilori olan va aliiminium nanohissaciklorinin optimal
(0.0005%) gatiliginin tosirino maruz qalmis xam neftin reoloji parametrlori todqiq edilmisdir.
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PE3IOME
HUCCJIEJOBAHUE U3MEHEHUS PEOJIOTMYECKHUX CBOMCTB
MAPA®UHOBOM HE®THU C YKOJOTI'MYECKOW TOUKHU 3PEHUSI
Axmeooea P.P., Anuesa A.III.

Kniwoueswie cnosa: napagunogoe macio, HaHoyacmuyvl amiOMUuHUsL, KOIDduyuenm nosepxHoCcmuo2o
HamsAICEHUsl, OUHAMUYECKAS U KUHEMAMUYECKas 8A3KOCMb, NIOMHOCHb
PaccmoTpens! BO3MOXHOCTH 3()(peKTHBHOTO UCIIONIB30BaHUsl HEPTSIHBIX OTXOA0B U3 METATHIECKUX
HAHOYACTHI B PA3JUUHBIX OTPACISIX MPOMBIIIJICHHOCTH, B TOM 4Hciie B HE(TIHOM, ¥ HOITy4eH psili Hay4HO-
MPaKTUYeCKUX  pe3ynbTaroB.  HaHowacTHmbl,  HCHojb3yeMble B MPEJCTaBIeHHOW  pabore,
ceptuduuupoBanHsle B cooTBeTcTBUU ¢ TY 1791-003-36280340-2008, O6putn pa3paboTaHbl POCCHUICKON
kommanueir «Advanced Powder Technologies». cnons3oBanue merammdeckux HaHodactull Al (60-80 Hm)
JUIsL TIpeloTBpaimeHus mapaduHuzanmyu mapa@HuHOBBIX Macell He CIydaiHO. OTH BEIIeCTBA MOTYT
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yrepxusats TR IHESGHEE T4 X GERUBH TP ARY SRS EhRIIS AR idate BAH4E, a yposens
I/ICCJ‘Ie,I[OBaHI/Iﬁ HOBBIX TUIIOB HAHOKOMIIO3UTOB C UX HAJIMYHUECM OUYCHb HHU30K.
SUMMARY
INVESTIGATION OF CHANGES IN RHEOLOGICAL PROPERTIES
OF PARAFFIN OIL FROM AN ECOLOGICAL POINT OF VIEW
Ahmedova R.R., Aliyeva A.Sh.

Keywords: paraffin oil, aluminum nanoparticles, surface tension coefficient, dynamic and kinematic
viscosity, density.

The efficient use of metal waste in various industries, including the oil industry, from metal nanopar

ticles has been considered and a number of scientifically-practical results have been obtained. The
nanoparticles used in the presented work, certified in accordance with TU 1791-003-36280340-2008, were
developed by the Russian company "Advanced Powder Technologies”. The use of Al (60-80 nm) metal
nanoparticles to prevent paraffinization in paraffinic oils is not accidental. These substances can retain such a
powder even in an agueous environment, are inexpensive, have large reserves, and the level of research of
new types of nanocomposites with their presence is very low.
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KIiCIK QAFQAZ ORAZISINDO BAS VERON TEKTONIK PROSESLOR
VO ONLARIN TOSIRI NOTiCOSINDO YARANAN LANDSAFT
DIFERENSIASIYASI

MOMMODOVA CAHAN SIRAC quz1
Azarbaycan Doviat Pedaqoji Universiteti, Baki, Azarbaycan, c.f.d., b.m.
sirac.memmedov54@mail.ru

Acar sozlor: landsaft, tobiat, tabii ehtiyat, proses, vulkan, aktual, ekoloji, eroziya, deqradasiya,
miihafizo

Bildiyimiz kimi, Ki¢ik Qafqaz orazisi tektonik cohatdon foal orazilorimizdon biridir.
Burada tez-tez vulkan piskiirmalori, miixtolif nov tektonik proseslorin foaliyyoti 6ziinii aydin
sokildo biiruzo verir. Ki¢ik Qafqaz orazisindo bas veroan proseslor orazinin relyefi ilo, cografi
movqeyi ilo, habels, aktiv geosinklinal orazids yerlogsmasi ilo birbasa baglidir. Tabii ki, bu srazido
bas veron aktiv tektonik proseslor orazinin landsaft ortiiyiiniin doyismasi, bitki vo heyvanat alominin
doyismasi ilo naticolonmisdir.

Orazini todqiq edon zaman burada yerlogmis olan bitki Ortiiylinii tamamilo mohv
olmasina, hamin orazide artiq miixtolif formali landsaft differensiyasinin formalasdigini rahatliqla
miloyyon etmok miimkiindiir. Burada miixtolif dovrlor do bas vermis tektonik proseslor orazinin
miiasir dovrdo olan landsaft differensiyasinin formalagmasina sobob olmusdur. Bu landsaftin
formalasmasi {iclin uzunmiiddatli vaxtin tolob olunmasi tabii ki danilmaz bir faktdir.

Haqqinda danismaqda oldugumuz Kicik Qafqaz orazisi tobii ehtiyatlarin, faydali
gazintilarin bol olmasi ilo diger orazilordon farglonir. Buna sobob orazinin relyef xiisusiyyotlori
birbasa olagolidir. Kicik Qafqazin relyefinds sildinmli qayalar, ¢oxlu sayda xirda tspaciklor,
dashqlar, vulkan saholorinde iso genis ¢inqilliglar osas yer tutur. Landsaft differensasiyasinin
antropogen doyisilmosinin hortorofli todqiq edilorok Oyronilmosi vo ekoloji cohatdon voziyyatinin
qiymatlondirilmasi {igiin lazim olan materiallarin toplanib analiz edilmasi ¢ox vacib masaladir..

NN ',/(
(jg \\&“»/} [ X“\“:“f

Tektonik qinimalar \f
Sakil 1. Tektonik qirilma arazilori

Yuxarida geyd etmis oldugumuz sokildo 6lkomizin relyefinds 6ziinii biiruzo veron tektonik
qurilmalar xorits lizerinda otrafli vo doqiq sokilo tosvir olunmusdur. Xoritoys baxanda da aydin

51


mailto:sirac.memmedov54@mail.ru

Kicik Qafqaz arazisinda bas veran tektonik proseslor va onlarin tasiri naticasinda
yaranan landsaft differensiasiyasi

sokildo gérmok olur ki, oan ¢ox qirilma sahasi Boyiik vo Kigik Qafqaz orazilorinds genis saho tutur.
Bu da onunla slagolidir ki, bu orazilor tektonik cohatdon foaal olan orazilorimizdir.

Bildiyimiz kimi, todqiq etdiyimiz orazide avval movcud olmus landsaft tiplorine miiasir
dovriimiizdo demok olar ki, rast golmok miimkiin deyildir. Belo ki, bu arazido bas vermokdo olan
tektonik proseslor bugiin ds intensiv bir sokilde bas vermoys davam edir.

-Sual oluna bilar ki, bas niys arazido yayilmis olan landsaft tiplori doyigir?

-Cavab isa ¢ox sadodir!

Bels ki, burada har giin vo yaxud da har ay bas vermok do olan tektonik proseslar, yani ki,
vulkan piiskiirmolori naticasindo oamaolo golon lava sotho ¢ixaraq yayilir. Yayilma noticosindo soth do
mioyyon doyisikliklorin yaranmasi ilo naticalonir. Bu naticalordon on birinci iso landasft ortiiyliniin
doyismaosi olur. Beloliklo, orazinin ovvolki landsaft ortiiyii tamamilo doyisir vo orazido landsaft
differensiyasi prosesi bas verir. Yeni yaranmis olan landsaft ortiiyii ovvolki landsaft ortiiyiindon
Oziinomaxsus xlisusiyyatlorine gora farqlonir.

Ohongdasinin ¢atlar

Sath sulari

Ohangdasi

Yeralt1 sular

Sakil 2. Landsaftin dayigsmasina sabab olan amillor

Yuxarida gostormis oldugumuz sokilds todqiq etmis oldugumuz orazidon miioyyon bir
fragment verilmisdir. Burada bu sokili vurgulamaqda moagsadimiz orazinin landsaft Ortiiyliniin
doyismosina sobob olan bir ne¢o amili oyani sokildo gostormokdon ibarstdir. Tobii ki, landsaftin
doyismasina sobab olan amillor ¢coxluq toskil edir. Biz bunlardan sadocs an vaciblorini geyd edirik.

Kicik Qafqaz orazisindo yayillmis olan landsaft differensiyasina vo bunlardan landsaftlarin
doyismosina sobab olan on vacib sobablordon birinin orazinin geoloji qurulusu, burada bas
vermakds olan tektonik proseslorin intensiv foaliyyati ilo bas vermasini orazinin hortorofli tadqiq
tohlil etmakla biz bugiin bu naticays goalo bildik.

Aragdirmalarimiz noticosindo molum oldu ki, Kicik Qafqaz orazisi 6z tobioti, relyef
xiisusiyyatlori, habels, filiz faydali qazintilari, mineral ehtiyatlari, zongin qis otlaq orazilori ils,
fiisunkar tobioti ilo digor orazilordon forqlonir. Burada cixarilan tobii ehtiyatlarda landsaftin
doyisilmosino 6ziinomoxsus sokildo tosir gostorir. Biitiin bunlarin noticosindo landsaft hal-hazirda
movcud olan formasmi almigdir. Sadalananlari timumilosdirsok orazinin landsaft Ortiiyiliniin
doyismosi, xiisusi ilo do, Kicik Qafqazin landsaft diffferensiasiyasinin yaranmasina bir yox bir ne¢o
amilin tosir gostordiyini vo miiasir dovrdo bu saboblora uygunlagsaraq 6z formasmi aldigim
rahatliqla miisyyan etmok miimkiindiir.
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PE3IOME
TEKTOHUYECKUE ITPOLUECCHI, MPOUCXOJAILIUE HA TEPPUTOPUH
MAJIOTI'O KABKA3A, U JIAHAIIA®THAS JUPPEPEHIIUAILNA,
BBI3BBAHHAS UX BJIIMSHUEM
Mameooea /Inc.C.

Knroueswie cnosa : neiizadic, npupooa, npupooroe uckonaemoe, npoyecc, 8ViKaH, 0eticmeumensbhbiil,
OmHOCAWUIICA K OKpYdcaroujell cpeoe, 3po3us, 0ecpaoayus, 3auuma

Tunbl nanamadra, pacnpocTpaHEHHBIE HAa M3y4aeMOW HaMH TEPPUTOPUH, HAMPSIMYIO CBSI3aHBI C
MPOUCXOIIMMHU  3[€Ch TEKTOHWYECKUMHU IPOIIECCaMH, TE€OJIOTHYECKUM CTPOCHHEM MECTHOCTH. B
HacTosiee Bpemst GopMupoBaHue NaHgmadTa TECHO CBA3aHO C PA3TMYHBIMU MIPOIECCAMHU, TIPOUCXOASIIMMU
Ha MecTHOCTH. CJelyeT OTMETHTh, YTO CErO/IHs MPAKTUYECKH HEBO3MOXKHO HAWTH CYIIECTBOBABIIME PaHEE
THUIB JTaHAmadTa Ha U3ydaeMoil HaMu TeppuTopuu. VTak, TEKTOHHYECKHE IPOIECCHI, IPOUCXOSIINE B
3TOM paiioHe, MPOIOIDKAIOT MHTEHCUBHO MPOTEKATh M CETOIHS.

[Mpu w3yuenun Tepputopun Manoro KaBkasa MOXKHO JIETKO YCTaHOBHTBH, YTO CYyIIECTBOBABIIAS
paHee pPaCTUTEIBHOCTh IOJHOCTHIO YHHUYTOXKEHA, M 4YTO HAa JTOW TEPPUTOPHU YK€ C(HOPMUPOBAIHCH
paznuunbie (GopMbl JNaHgmadTHONH audepeHnran. TeKTOHWYECKHe IPOIECChl, MPOUCXOAMBIINE Ha
Manom KaBkase B pa3zHoe Bpemsl, ipuBein K GpopMupoBanuto nanamadtHol auddepeHnuanui TeppuTopun
B COBPEMEHHYIO 31I0XY. DTO 03HAYaeT, uTo [yl GopMHUpOBaHUs JaHAmAadTa TpeOyeTcs AIUTEIbHOE BPeMsL.

[pouieccel, mpouCXoAsIIMe B pailOHe, HANPSIMYIO CBS3aHBI C €ro peiabedoM, ero reorpapuyeckum
MOJIOKEHWEM M PACHOJIOKEHHEM B T€OCHHKIMHAJIBHOW oOnacTu. Be3ycrnoBHO, aKTHBHBIE TEKTOHHYECKUE
MPOIIECCHI, MPOUCXOSIIUE B ITOM MECTHOCTH, IIPUBEIH K U3MEHEHHUIO JIaHIIA(THOTO TOKPOBa MECTHOCTH,
u3MeHeHnI0 (aopel ¥ QayHbl. Pe3loMHUpys BBINIEH3IOKEHHOE, MOXXHO OTMETHTh, YTO HW3MEHECHHE
JaHAMAa(THOTO MOKPOBa TEPPUTOpUH, ocoOeHHO Manoro KaBkasza, MpOMCXOIMIO TIOJ BIUSHHUEM psija
(akTOpOB, M B HOBOE BPEMSI OH CIIOKHJICS, TIPUCTIOCAOIMBASCH K STHM IIPUYNHAM..

SUMMARY
LANDSCAPE DIFFERENTIATION RESULTING FROM THE TECTONIC PROCESSES
OCCURRING IN THE LESSER CAUCASUS AREA AND THEIR EFFECTS
Mammadova J.S.

Key words : landscape, nature, natural resource, process, volcano, actual, environmental, erosion,
degradation, protection
The types of landscape spread in the area we studied are directly related to the tectonic processes
occurring here, the geological structure of the area. In our modern times, the formation of the landscape is
closely related to the various processes taking place in the area. It should be noted that currently, it is almost
impossible to find the types of landscape that existed before in the area we studied in our modern era. So, the
tectonic processes taking place in this area continue to take place intensively today.
When studying the territory of the Lesser Caucasus, it is possible to easily determine that the
previously existing vegetation has been completely destroyed, and that different forms of landscape
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Kicik Qafqaz arazisinda bas veran tektonik proseslor va onlarin tasiri naticasinda
yvaranan landsaft differensiasiyasi

differentiation have already formed in that area. The tectonic processes that took place in the Lesser
Caucasus at different times led to the formation of the landscape differentiation of the area in the modern era.
This means that a long time is required for the formation of the landscape.

The processes taking place in the area are directly related to the relief of the area, its geographical
position and its location in the geosynclinal area. Of course, the active tectonic processes occurring in this
area have resulted in the change of the landscape cover of the area, the change of the flora and fauna.
Summarizing the above, we can note that the change of the landscape cover of the area, especially the Lesser
Caucasus, has been influenced by several factors, and in modern times, it has taken its shape by adapting to
these reasons.

Daxilolma tarixi: Ilkin variant 14.10.2022
Son variant 28.11.2022
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XOZORIN AZORBAYCAN SEKTORUNUN QIZILAGAC DOVLOT TOBIOT
QORUGU ORAZIiSINDO CULLUTKIMILOR (SHARADRIFORMES
HUXLEY, 1867) DOSTOSINO MONSUB OLAN NOVLORIN
YAYILMASI VO MUASIR MUHAFIZO TODBIRLORI
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ETN Zoologiya Institutu, 1-dosent, 2-b.e.d., professor
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Acar sozlor: Ciilliitkimilor, su hovzalori, Xozar donizi, toplanti yerlori, “Qurnmuzi Kitab”, qorunma
tadbirlori, status.

Giris. Xozor donizinin son 50 ildo soviyyesinin doyismasi (qalxib-enmasi) onun sahil
zolagina tosirlorinin artmasina sabab olmusdur. Sahil zolagina yaxin sahslora antropogen amillorin
artmasi ( son 20 ildo daha ¢ox) sobobindon Xozarin sahil zolagina yaxin Qizilagac Dovlot Tobiot
Qorugunda vo Kigik Qizilagac Dovlot Yasaqliginin su hovzolorinds moskunlagmis vo qislamaga
golon Ciilltitkimilor destasine daxil olan ndvlarin yasayis yerlorinin itirilmasi tohliiko garsisindadir.
Bu da bir sira qus novlorin say dinamikasina vo ststusuna ciddi tesir gdstormisdir [3,4,6]. Noticads
antropogen tasirlor movcud ekosistemi xeyli dorocads doyismisdir.

Diinya miqyasinda, o climlodon Azarbaycanda da ciilliitkimilor destosine daxil olan ndvlorin
su-bataqliq biotoplarinin bioloji indukatoru kimi do shomiyyatlidir.

Material vo metodlar.

Tadqgiqat iglori vo material toplanmasi 2017-2019-cu illords yaz, payiz vo qis fosillorindo
Xozorin sahil zolagma yaxin Qizilagac Dovlot Tabiot Qorugunda vo Kigik Qizilagac Dovlat
yasaqligimnin su hovzalorindo vo Lonkaoran sahil zolaginda aparilmisdir. Boyiik vo Kicik Qizilagac
korfozlorinin aciq su sahoalorindo quslart saymaq tliglin ndqtovi hesablama metoddan istifado
edilmisdir. Noqtovi saygi aparilmis orazilorindo hiindiirliiyi 5-10 m olan topalor sec¢ilmisdir.
Quslarin sayg1 secilmis orazilori kvadratlara boliindiikkdon sonra aparilmlsdir. Su hovzolorinds
0,2 km?, akvatoriyalarda iso 18-20 km? gétiiriilmiisdiir. Quslarin populyasiya sixhigina goro
kateqoriyalar1 A.P.Kuzyakinos [10] vo Q.T.Mustafayevo [7,8,11,12]. asaslanib: 1 km? sahays 0,1-0,9
ford diison populyasiya nadir; 1-10 ford diison adi sayli, homin qader sahays 10-dan ¢ox ford diison
populyasiya iso ¢coxsayli qabul edilir.

Naticalar va onlarin tahlili.

Qizilagac Dovlot Tabist Qorugunun su hdvzolorindon Boyiikk Qizilagac korfozi, Xozor vo
Agqus subasarlar1 Salyan sahil zolaginin conub-qorb hissasinds, Pirman liman1 va Kicik Qizilagac
korfozinin simal qurtaracagi (40,5 km?), o ciimlodon, Kigik Quzilagac korfozinin qalan osas hissosi
(100,5 kmz), Kicik Qizilagac Dovlot Tobiot Yasaqligi, Lonkoran sahil zolagmin simal-sorq
hissasindo yerlosir. Qoruq Qarbi Palearktikada qislayan vo yuva salan quslar iiclin ohomiyyatli
yerlardan biri sayilir.

Quzilagac DTQ-nin sahil zonalari.

Qizilagac Dovlot Tobiot Qorugunun conub sorhadi ilo Astaracay arasinda yerlosir. XX osrin
birinci yarisinda sahil sularindan Talig daglarinin otoklorine kimi biitlin Lonkoran ovaliginda
minlorls xirda su hovzalari, onlarin atrafindaki genis bataqliglar yiiz minlarls su va sahil quslarinin
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Xazarin Azarbaycan sektorunun Gizilagac Dévlat Tobiat Qorugu arazisinda ciilliitkimilor
(Sharadriformes huxley, 1867) dastasina mansub olan noviarin yayimast vo miiasir miihafiza tadbirlari

qislaq yerlori olub. Lakin XX osrin 70-ci illorine kimi Xozorin Lonkeran sahil zolagi boyu
gostarilon biitliin su-bataqliq biotoplar1 qurudulmusdur. Onlarin yerino kond tosorriifat1 bitkilori
okilmis vo buna uygun miixtolif sonaye obyektlori tikilmisdir. Noticodo bu saholorin
ornitofaunasinda boyiik doyisikliklor omolo golmisdir. Lonkoran sahil zolagi ndvlorin beynolxalq
ohomiyyoto malik toplant1 yeri kimi shomiyyatini itirmigdir [ 2 ].

Azorbaycan faunasina 8 fasilo,30 cins vo 72 nov daxildir. Aparilmis todqiqat islori zamani
bu dostoys daxil olan 72 ndvdon 48-i Xozorin sahil zolaginda qeyds alinib. Bu névlordon 5-i
oturag,17-si miqrant (miqrasiya vaxti olur), 17-si nasil vermok ii¢iin golir, 8-1 qislamaq ii¢iin golir,1
ndv iso azib golondir (cadval 1,2,3).

Cadvoldon goriindiiyli kimi, Xozorin sahil zolaginda ciulliitkimilor dostosine daxil olan
novlordon (48 nov), 69s1 ¢igirqan ¢okiikburun (CR- bohran voziyystinds olan), boyiik oyridimdik
(tohliikays yaxin), boyiik oxciilliit (tohliikkoys yaxin), kigik oyridimdik (béhran voziyyetindo olan)
va ¢0l hacaquyruq ciilliitii (DD- haqqinda kifayat godor molumat olmayan nov),ortaboy tonbolciilliit
(NT-tohliikays yaxin). Qlobal miihafiza statusuna malikdirlor (cadval 1,2,3).

1. Cigirqan ¢okiikburun (¢cokiikdimdik) (Chettusia gregaria Pall.,1771).

Bu név hom do Azarbaycanin “Qirmizi Kitab”-mna daxil edilib.

Avropada- Yuvalamada 40-80 ciit,qislamada 10.

Azarbaycanda- 0-12 ford oldugu gostorilir [9]. Azorbaycandan 6tiib kecon qusdur. XIX
asrdo qrup,dastalorlo ko¢ zamani qeydo alinirdi. Todqiqat zamani bizim torofimizdon iso 21 ford
qeyda alinib (cadval 1,2,3). Azorbaycandan o6tiib kegorkon Mugan vo Lonkoran diizonliyindo,
yovsanliq, soranliq vo suvarilan okin sahslorindos olur [2].

Sayimnin azalma sababi. Coxaldig1 areallarda torpaqglarin okilmasi,bataqliqlarin qurudulmast,
saylarina tasir edir.

Moévciid vo zarurui qorunma tadbirlari. Bohran voziyystinds olan név kimi (CR), hom
biitiin diinyada, hom do Avropada qorunur. AEWA sazisino, CITES, Ramsar,Benn,Bonn
konvensiyalarina, TBMI siyahisina vo Azarbaycanin “Qirmizi Kitab”-ma daxil edilib qorunur [1].

2. Col (bozqir) hacaquyruq ciilliitii- (Glareola nordmanni Nord., 1842. Bu n6év hom do

Azarbaycanin “Qirmizi Kitab”-na daxil edilmisdir .

Avropada- ¢oxalmada 2500-5100 ciit geyds alinir [9].

Azdrbaycanda- Ovvallor Kiir-Araz ovaligindaki gollords sayr sox olsa da geydiyyati
apartlmamigdir. 1962-ci ilin maymda Aggolds 20 ciitiin yuvalamasi geydos alinib [9]. Sonraki illordo
geydo alinmasi haqqinda molumat yoxdur. Bizim torofimizdon 1261 ford qeyde alinib (codval
1,2,3).

Azarbaycanda yuvalayan-kdgori qusdur. Yuvalama dovriinde Mil, ké¢ dovriindo Kiir-Araz
ovaliginda geyds alinib.

Saymin azalma sabobi. Yuvaladigi yerlordo bataqliq vo subasarlarin qurudulmasi,
torpaglarin okilmasi saylarina tosir edir.

Movciid v zaruri qorunma tadbirlori. Haqqinda kifayst qador molumat olmayan nov
kimi (DD) vo tohliikodo olan nov statusu ilo (EN) Avropada qorunur. AEWA sazisino,
Ramsar,Bern, Bonn konvensiyalarina, BTMI qirmizi  siyahisma vo Azorbaycanin  “Qirmizi
Kitab”mna daxildir.

Yuvaladigi biotoplarda tebii diigmonlorin sayr mohdudlasdirilmali, mal-qara otarilmasi vo
okin sahasi kimi istifadesi qati qadagan edilmalidir.

3. Ki¢ik ayridimdik (krongnep) - Numenius tenuirostris Vieillot., 1817.

Bu n6v hom do Azorbaycanin “Qirmizi Kitab”na daxil edilmisdir.

Avropada sayl. Coxalmada 50-60 ciit qeydo alinir [1].

Azorbaycanda kogori qusdur, say1r haqqinda molumat yoxdur. Mayin birinci ongiinliiytindo
Xozor sahillorinda 6tiib kegorkan 25-40 ford geydo almib [9]. Oyranilmesine ehtiyac vardir .

Azorbaycanda yaz kocli mayimn ovveolindo, payiz kogii avqustda miisahido edilir. Xozor
sahillorinde vo Muganda qisa miiddotdo qaldigina gérs cox vaxt qeyde alinmur [8].
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Mboévciid vd zoruri qorunma tadbirlari. Bohran voziyyotinds olan nov kimi (CR) diinyada,
say1 molum olmayan nov statusu ilo (NE) Avropada qorunur. AEWA sazisino, Ramsar,Bern, Bonn
konvensiyalarina vo Diinyanin Qirmizi Kitabina daxildir. Nov hom do Azorbaycanin “Qirmizi
Kitab”mna daxil edilmisdir [1,9].

Qisladig1 srazilorde qanunsuz ovlanmasinin qarsisi alinmali, yuvalama yerlorinds iso manfi
amillor aradan qaldirilmalidir.

4. Boyiik oxciilliit- Limosa limosa (Linn.,1758).

Bu n6v hom do Azorbaycanin “Qirmizi Kitab”na salinmisdir [1].

Azarbaycanda yayilmasi va sayl. Ucub kegorkon adi, qislamada az saylidir. Aggdldo 20-40
forddon ibarot siiriilor geydo alimmusdir [9]. Xozor sahillorindo rast golinir.Yaz kociib golisi 20
martdan baslayib, aprelin ortasinda qurtarir. Kolleksiyada 1 vo 18 dekabrda Mugandan oldos edilmis
niimunoasi vardir. Ehtimal ki, bunlar qislayan fordlordir. Bizim torofimizdon 256 ford qeydo alinib
(cadval 1,2,3).

5. Boyiik ayridimdik- Numenius arquata (Linn.,1758).

Nadir nov kimi, Azorbaycanin “Qirmiz1 Kitab”ma daxil edilmisdir.

Azarbaycanda yayilmasi vd sayl. Xozor sahillorindo Kiir ¢aymin asagi vo orta axarlar
boyunca olan diizonlik orazilords rast golinir. Kogori vo qislayan qusdur. Qizilagac qorugunda
quslayir.Yaz kogiib golisi martda, payiz kogiib golisi avqust, sentyabrda, bozon do oktyabrda bas
verir. Lonkoran sahillorindo qiglayan quslar aprelin ortalarinda kogiib gedir [9]. Bizim torafimizdon
330 fordi geyds alinmigdir.

6. Ortaboy tanbalciilliit — Gallinago media (Latham.,1787).

Nadir név kimi, ham ds Azorbaycanin “Qirmizi Kitab”ma salinmisdir [1].

Azorbaycanda kogori qus kimi 6tiib kegorkon tosadiif edilir. 1950-ci ilin mayinda Altiagac
qorugunda 12 ford, aprel ayinda iso Lonkoran otrafinda 7 ford qeydo alinib [9]. Sonraki illordo
geydo alinmasi barado malumat yoxdur.

Azarbaycanda Xozor sahillorinin vo dagotoyi zonalarmin riitiibotli ¢omonlorindo,
bataqliglarinda miisahids edilir. Yaz ko¢li mart-may, payiz kocii sentyabrda olur [9].

Saymmin azalma sobobi. Yasayis yerlorindo su-bataqliq saholorinin qurudulmasi,
comanardon otlaqg, okiun sahasi kimi istifado vo qanunsuz ovlanmasi saylarina tosir edir.

Movceiid vo zaruri qorunma tadbirlori. Qlobal miqyasda tohliikoys yaxin (NT) veo
Avropada sayr azalan ndv (D) statuslarina malikdir,qorunur. AEWA sazisino vo Bern, Bonn
konvensiyalarma, BTMI Qirmiz1  Siyahisina daxildir [9]. Azerbaycanda qisladign orazilor nozoro
gotiirtilmali vo tohliiko monbalari logv edilmali, ovlanmasinin garsisi ciddi sokilds alinmalidir.

Cadval 1.
Yazda Qizilagac Doviat Tabiat Qorugunda va Kigik Qizilagac Déviat Tabiat Yasaqliginin
su hovzalarindo ciilliitkimilor dastalorinin paylanmasi. ( 2017-Ci il)

Qizilagac Dovlat Tabiot

Sahaler Qorugu va Kicik Qizilagac M+m
Daostoloar: Dovlot Tobiot Yasaqlign
Novlorin adlart Say1
Dasta: Ciilliitkimilor
1. Ki¢ik bozca 84 84+9,2
2. Xazar bozgasi 18 18+4,2
3. Kakilli ¢ibis (bibiking) 70 70+8.4
4. Adi caydaqciilliit 270 270+16,4
5. Adi bizdimdik 300 300+17,3
6. Qara otluq cilliitii 40 40+6,3
7. Boz otlug ciilliitii (Fiyu) 310 310+17,6
8. Adi otluq ciilliitii 600 600+24,5
9. Qarados qumlugq ciilliitii 400 400420
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Xazarin Azarbaycan sektorunun Gizilagac Déviat Tobiat Qorugu arazisinda ciilliitkimilor
(Sharadriformes huxley, 1867) dastasine monsub olan néviarin yayilmasi vo miiasir miihafizo todbirlori

Cadval 1. (davami)

10. Boyiik oxciilliit 200 200+14,1
11. Giilayan qagay1 18 18+4,2

12. Qarabas qagay1 48 48+6,9

13. Adi qagay1 (gol qagayisi) 570 570+23,9
14. Sariayaq (Xozaor) qagayisi 60 60+7,7

15. Ki¢ik gagay1 470 4704+21,7
16. Boz qagay1 600 600+24,5
17. Qara bataqliq siimiiriisii 700 700£26,5
18. Agqanad bataqliq siimiiriisii 700 700+26,5
19. Agquyruq bataqliq siimiiriisii 270 270+16,4
20. Alaburun stimrii 570 570+23,9
21. Cay stimiiriisii 718 718+26,8
22. Kigik slimiirii 378 378+19,4

Cadval 2.

Payizda Qizilagac Milli Parkimin Kicik Qizilagac Tabiat Yasaqlhiginin va Lankaran sahil
zolagimin su hévzalorinda ciilliitkimilor dastasina daxil olan névlorin paylanmasi (2019-cii il)

K191.1.< ngllagac Xazorin
Saholor korfozi vo .

Kicik Quzlagac Lgnkaran Comi M=+m
Dasto, novlor: Yasaqligi sahil zonas1
Dosta: Ciilliitkimilor
1. Quz1lxalli gonurganad 13 0 13 2,6 1,6
2. Cibis bibikina 14 0 14 2,8+ 1,7
3. Adi bizdimdik 33 0 33 6,6+ 2,6
4. Adi caydaqciilliit 19 0 19 3,8£1,9
5. Adi otluq cilliiti 539 0 0 179,7+ 13,4
6. Qara otluq cilliitii 44 0 44 8,8+ 3
7. Sar¢oyooxsar qumluq ciilliitii 8 0 8 1,6+ 1,3
8. Qarados qumlugq cilliitii 42 0 42 8,429
9. Adi qumluq ciilliitii 452 0 452 90,449,5
10. Adi meso ciilliitii 19 0 19 3,8+1,9
11. Boyiik ayridimdik 22 0 22 4,4+2.1
12. Ortaboy oyridimdik 33 0 33 6,6+2.,6
13. Boyiik oxciilliit 17 0 17 3,4+1,8
14. Cigirgan ¢okiikburun 4 0 4 0,8+0,9
15. Agquyruq qumlugq ciilliitii 330 0 330 66£8,1
16. Doyirmidimdik tizorco 342 0 342 68,4+8,3
17. Iri meso ciilliitii 18 0 18 3,619
18. Qarabas qagay1 66 0 66 13,2+3,6
19. Adi (gol qagayisi)qagay1 3065 0 3065 6131248
20. Daniz goyargoasi 16 0 16 3,2+1,8
21. Boz qagay1 630 0 630 126+11,2
22. Saniayaq qagayt (Xozer 4355 0 4355 871429,5
qagayisi)
23. Kigik qagay1 880 0 880 176+13,3
24. Qagayiburun siimiirii 35 0 35 7+ 2,6
25. Cay stimiiriisii 36 0 36 7,24+2.7
26. Kicik stimiiri 62 0 62 12,4+3,5
27. Xozaor stimiiriisii 10 0 10 2+1,4
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Cadval 3.

Owsda Quzilagac Milli Parkinin Kigik Qizilagac Toabiat Yasaqliginin va Lankaran sahil
zolagimin su hovzalarindo ciilliitkimilor dastasina daxil olan névlarin paylanmasi (2019-cii il)

Sahalor Klg;(lgrg122i1£?9gac Xozorin |
Dostolor: Kigik Qizilagac L}?'rllkarlarz Comi M=m
Novlor: Yasaqlig santl zotagl
Dasta: Ciilliitkimilor
1. Kigik bozca 6600 11 6611 3305+57,5
2. Qizilxall1 gonurganad 690 0 690 345+18,6
3. Cibis bibikina 643 2 645 322,5+18
4. Adi caydaqgciilliit 289 6 295 147,5+12,1
5. Adi otlug ciilliiti 410 0 410 205+14,3
6. Sorcoyooxsar qumlugq ciilliitii 1221 0 1221 610,5+24,7
7. Qaradoés qumlugq ciilliitii 1449 42 1491 745,5+27.3
8. Adi qumlugq ciilliitii 174 15 189 94,5+9,7
9. Kicik mesa cilliitii 208 0 208 104+10,2
10. Iri meso ciilliitii 18 0 18 9+3
11. Boyiik ayridimdik 58 0 58 29+5.4
12. Ortaboy oyridimdik 43 0 43 21,5+4,6
13. Boyiik oxciilliit 16 0 16 8+2,8
14. Cigirgan ¢okiikburun 12 0 12 6+2.4
15. Dayirmidimdik {izorco 78 0 78 39+6,2
16. Adi gacagan cilliit 0 10 10 5422
17. Adi bizdimdik 324 4 328 164+12,8
18. Qara otlug culliitii 778 62 840 420+20,5
19. Glimiisii qagay1 0 5 5 2,5£1,6
20. Adi (¢ol)qagay1 277 83 360 180+13,4
21. Qarabas qagay1 49 14 63 31,545,6
22. Kigik gqagay1 135 0 135 67,5+8,2
23. Doniz goyargasi (qagayisi) 33 0 33 16,5+4,1
24. Sariayaq (Xazor) qagayisi 9369 267 9636 4818+69,4
25. Qagayiburun siimiirii 18 0 18 943
26. Cay stimiiriisii 9 0 9 4,5+2,1
27. Kigik stimiirii 7 0 7 3,5+1,9
28. Boz qagay1 779 0 779 389,5+19,7

Natica.

1. Son 20 il arzinds Xozorin Azorbaycan sahillorinin ornitofaunasinda boyiik doyisikliklor

omolo golmisdir.

2. Xozorin subasarlarina homsorhod Boyiik ve Kigik Qizilagac korfozlori beynolxalq
ohamiyyato malik olan quslarin toplant1 yerloridir.
3. Xozorin Azorbaycan sektorunun conub sahil zolagina homsorhad su hdvzalori antropogen
tosirloro moruz qaldigindan Lonkoran sahil zolagi novlorin beynslxalq shomiyyoto malik sayda
toplant1 yeri kimi shomiyyaetini itirmisdir.
4. Xozorin Azorbaycan sektorunun conub sahil zolaginda vo Qizilagac Dovlot Tobiot
Qorugun va Kicik Qizilagac Tebiot Yasaqliginin su hovzalorinde Ciilliitkimilor dostasine aid,rast
golinon 48 ndvdon 26-s1 Avropa miihafizo statusuna 6 nov (¢i1girqan ¢okiikburun, kigik oyridimdik
(kronsnep), ortaboy tonbal ciilliit (Bekas), ¢ol (bozqir) hagaquyruq ciilliitii, boyiik oyridimdik,

boyiik ox ciilliit Qlobal miihafizo statusuna aiddirlor.
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Xazorin Azorbaycan sektorunun Gizilagac Déviat Tobiat Qorugu arazisinda ciilliitkimilor
(Sharadriformes huxley, 1867) dastasina mansub olan néviorin yayilmast ve miiasir miihafiza tadbirlari

Tovsiyalar. Azorbaycan ornitofaunasina monsub ciilliitkimilor dostosinoe daxil olan Qlobal
vo Avropa statusuna malik olan ndvlori qoruyub saxlamaq vo yasayis orazilorini miihafizo etmok
ticlin asagida gostorilon todbirlorin hoyata kegirilmoasi vacibdir.

1. Xozorin sahil zolaginda beynolxalq vo Avropa statuslarina malik novlerin yasayis
yerlorindo 6zal sirkotlor vo fiziki soxslor torofindon tikinti iglorinin aparilmasint qadagan etmok.

2. Quzilagac Milli Parkinin su hovzolorindo (Pirman limani, Xozor vo Agqus subasarlari)
quslarin yasayisina vo maskunlagsmasina mane olan kohnoa six qamisliglar: bigma yolu ils azaltmag.

3. Quzilagac Milli Parkinin sorhoq vo magistral kanalini borpa etmok vo magistral kanal
vasitasilo Pirman limani, Xozaor vo Agqus subasarlarina Kiirden suyun vurulmasini boarpa etmak.

4. Bohran voziyystindo olan (¢i1girqan ¢okiikburun,ki¢ik oyridimdik), tohliikoys yaxin olan
(adi civdimdik,ortaboy tonbal ciilliitii), say1 azalan ndvlori (¢6l hagaquyruq ciilliitii) gorunub
saxlamaq mogsadilo, onlarin yayildigi saholords yasayis biotoplarindan ibarot xiisusi orazilorin
ayrilmasi vo bu yerlors antropogen amillorin neqativ tasirinin minimuma endirilmasi.

5. Azorbaycan orazisindo haqqinda kifayot godor molumati olmayan ndévlorin (¢ol
hacaquyrugu, kicik oyridimdik,¢igirgan ¢okiikburun, adi civdimdik) Xozorin sahil boyu orazilordos
yuvalama,qislama, qidalanma yerlori miioyyon edilib nazarato gétiiriilmali vo saylar1 dyronilmalidir.

6. Qlobal migyasda qorunma statusuna malik olan va diinyadaki timumi sayin Azorbaycanda
cilizi hissosini toskil edon (adi civdimdik, kicik oyridimdik, ortaboy tonbal ciilliit) vo diinyadaki
sayin xeyli hissosini toskil edon novlori Azorbaycanin “Qirmizi Kitab”mna daxil edilib Respublika
orazisindo qorunmalidir.

7. Xozorin sahil zolaginda BTMI vo AQK-ya va daxil edilmis névlar {iiin osas tohliikoli
orazilor agkarlanmalidir vo eyni zamanda homin névloar tiglin tohliikolor iizra ¢ixarilmalidir.
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PE3IOME
PACIIPOCTPAHEHHUE U COBPEMEHHBIE MEPbBI OXPAHbI BUIOB, OTHOCSIHIUXCSA K
OTPAAY KYJIUKOOBPA3HBIX (SHARADRIFORMES HUXLEY, 1867) HA TEPPUTOPUU
I'BI3BIJIATAYCKOI'O TOCYJAPCTBEHHOI'O ITIPUPOJHOI'O 3AIIOBE/ITHUKA
A3EPBAMKAHCKOI'O CEKTOPA KACHIHUSA
Myxmapoe X.111., Kepumos T.A.,I'yceiinoe P.A

Knrouesvie cnosa: xynuxoodpasmvie, sodoemvt Kacnuiickozo mops, mecma cxonnenutl, ‘“‘Kpacnas
KHU2a ", Mepvl 0OXpauvl, CIMamyc

B cratee wm3yueHa JUHAMHKA YHUCIEHHOCTH BHUIOB, BXOISIIUX B OTPAH KyJTUKOOOPa3HBIX,
obutaromux B ['BI3BUTAraucKoOM TOCYZapCTBEHHOM MPHPOTHOM 3allOBEIHHKE BONM3M OEperoBod JIMHHUU
Kacnms, B Bomopazgenax ['wI3pLIarauckoro rocyJapCTBEHHOTO 3aloOBEIHHMKAa W B JIEeHKOpaHCKOH
NpUOPEXXHONW TMOJOce, OCOOEHHOCTH PACHpOCTPaHEHHs, BIUSHHE (DAaKTOPOB OKpYKAIOIIEH cpensl Ha
pacnpocTpaHeHHe BHWJIOB, WMEIOIINX HANWOHANBHBIA W TJIOOANbHBIA CTaTyC, JaHBI OIpENCICHHBIC
PEKOMEHIAINH 10 OCYIIIECTBIEHUIO MEp TI0 UX OXPaHe.

SUMMARY
DISTRIBUTION AND MODERN MEASURES OF PROTECTION OF SPECIES BELONGING TO
THE ORDER OF WADERS (SHARADRIFORMES HUXLEY, 1867) ON THE TERRITORY OF
THE GIZILAGACH STATE NATURE RESERVE OF THE AZERBAIJANI SECTOR OF THE
CASPIAN SEA
Mukhtarov Kh.Sh., Kerimov T.A., Huseynov R.A.

Keywords: callutes, reservoirs of the Caspian Sea, places of accumulation, “Red Book", protection
measures, status
The article studies the dynamics of the number of species belonging to the order of waders living in
the Gizilagach State Nature Reserve near the Caspian coastline, in the watersheds of the Gizilagach State
Reserve and in the Lenkoran coastal strip, distribution features, the influence of environmental factors on the
distribution of species with national and global status, certain recommendations are given for the
implementation of measures for their protection.

Daxilolma tarixi: [lkin variant 29.11.2022
Son variant 16.12.2022
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AniepoH, OAMH U3 OCHOBHBIX PpalOHOB pacTUTENIBHOrO  pa3sHooOpa3us  (iopsl
Azepbaiimkana, congepxamuii 22% ee BUAOBOTO COCTaBa, XapaKTEpU3YeTCs KaK OJUH U3 CaMbIX
3acynuinBbIX pernoHoB KaBkaza. OpaHako ero ecCTeCTBEHHbIE KIMMAaTUYECKHE YCIIOBUS
ONMarompusATHBI JUIsI TPOM3pAcTaHUS psAda BHIOB pAacTeHUH (KyJIbTYpHBIX M IMKOPACTYIIHX,
BKJIIOYAsl JI€PeBbsl, KYCTAPHUKM M TpPaBbl), B TOM YHUCIIE CYXUX CYOTpONHMYECKHX (PPYKTOBBIX
JePEBBEB, M1 MHOTHE U3 3TUX PACTCHUH (HampuMmep, HHKUP, MUHIAb, (PUCTAIIKK, apaxuc, yHaOu u
1p.) CYMTACTCS MIMPOKO PACIPOCTPAHEHHBIM Ha ATIIEpPOHE.

Craemyer OTMETHTB, YTO CYXOH KJIIMMAT AMIIEpOHA HE OYCHb OJIArONpUATEH I psifa rpudoB,
BBI3BIBAIOLINX PA3JIMUHbIE MATOJOTUHN B €r0 PaCTUTEILHOM MHOI0O00pa3uu, U CBSI3aHO 3TO MPEXKAe
BCEIO C HEJOCTAaTOYHOW OTHOCHUTEIBHOW BIIaXHOCThIO. OnHAKO TpUOKOBbIE NATOJIOTUU
BCTPEYAIOTCA Y KYJIBTYPHBIX U JTUKOPACTYILUX BUIOB PACTEHUH, IPOU3PACTAIOIIUX HAa ATIIEpOHE,
U BCECTOPOHHEE MH3yYeHHUE MHUKOOUTOB OTHX PpPACTEHUIH, OCOOEHHO €ro IaTOreHHbIX
NpeJCTaBUTENIECH, SABISIETCS OJHUM U3 BAKHEMIIMX BONPOCOB MPO(MUIAKTUKU TOPAXKEHUS HMHU
pacTeHui u pa3BUTHs IPPEKTUBHBIX METOI0B OOPHOBI ¢ HUMHU. [1]

[IpoBeneHbpl paboTHl MO M3YYEHHIO MHUKOOMOTBHI MHXKHpPA, MUHAANSA, (UCTAIIKM, T'paHaTa,
OYUWIUCTBIX U JPYTUX IUIOJIOBBIX PACTEHUH, MPOU3pacTalOMX Ha AMIIEpOHE, U BUIOBOIO COCTaBa
€ro NaTOTeHHBIX NpeacTaBuTeneil. B paboTax B OCHOBHOM ONMCHIBAIOTCS HEKOTOpbIE TI'pUOBI,
3aperucTpUpPOBaHHBIE HA ATHX PACTEHMSIX, U HA3bIBAIOTCS BbI3bIBa€Mble UMU NaToJoruu. OQHAKO B
IIPOBEJICHHBIX K HACTOSLIEMY BPEMEHH UCCIIEIOBAHUAX U3yUeHA XapaKTEPUCTUKA BUJOB, BXOISAIINX
B MHUKOOHMOTY 3THUX pAcCTeHHMH, IO 3KOJOro-TpopUUECKHM CBSA35IM M YACTOTE€ BCTPEUAEMOCTH,
pacrpoCTpaHEHUIO TOM WJIM WHOW MATOJOIMHU, BhI3BIBAEMON MUKOOMOTHYECKMMHU BO30YIAMTEISIMH,
Ha KOHKPETHBIX DPACTEHUSX, JWHAMUKE H3MEHEHHE C TroJaMu (PUTOTOKCHYECKON aKTUBHOCTH
rpu6oB. [2]

Llenbto wuccrienoBaHusl SIBISIETCS M3YyYEHHE TAaKCOHOMHYECKOM CTPYKTYphl MHUKOOHOTHI
HEKOTOPBIX CYXHX CYOTpPONMYECKHMX IUIOAOBBIX pacTeHHH ATIIepoHa, XapaKTepUCTUK TpHOOB,
BXOJALIMX B MHUKOOHOTY, IO D3KOJOrO-TPOQHUUECKUM CBSA3SIM UM YacTOT€ BCTPEUYAEMOCTH,
PacrpoCTPaHEHHOCTH UX MATOJIOTUN M (PUTOTOKCHUECKOW aKTUBHOCTH IPUOOB.

B pesynbrare mccnenoBaHuil BHEpBble KOMIUIEKCHO M3yd€Ha MHUKOOMOTa PAcTEHUH CyXHX
CyOTpOITMKOB, TaKUX KaK WHXHUP, MUHJANb, (ucTamka, mandeit 1 yHaOu, T.e. TAKCOHOMUYECKast
CTPYKTypa, 4acTOTa BCTPEYAEMOCTH, MATOJIOTHMM M HMX PACHpPOCTPAHEHHOCTh. Y CTAHOBIIEHO, YTO
MHUKOOMOTa CyONpPOTPOIHBIX IUIOJOBBIX PACTEHUHM, TaKMX KaK WHXHUP, MHUHIANb, (DUCTAIIKUA U
apaxuc, BKJItoYaeT 89 BHIOB, KOTOpPbIE IO CBOEH TAKCOHOMHYECKON NMPUHAIIEKHOCTH OTHOCSTCS K
4 monpa3/ieNeHUsM HACTOSANIMX MHKOTOBBIX TpuboB (Euomycota) (Zigomycota, Ascomycota,
Bazcomycota. Deyteriomycota) 5 kmacc, 15 psaos, 21 riraBa otHocsTes K 52 pogam. [3]
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Tpu Buzma rpuboOB, BXOAAIIMX B COCTaB MHUKOOMOTBHI CYHICHBIX CYOTPOIMYECKHUX IJIOJJOBBIX
pacrennii (Aspergillus versicolor (Vuill.) Tiraboschi, Ascochyta fagi Woronich u Coniofora
puteana (Fr.Karst), BmepBbie OTMEYEHBI [UIi MHUKOOMOTBI, XapaKTEPHOW JUIS TPHPOJIbI
Asepbaiimkana. [4]

B pesynprare uccnemoBaHM < MHUKOOMOTa TMEPBBIX H3YY4aeMbIX pacTeHUH  Obuia
OXapaKTepru30BaHa IO YAaCTOTE€ BCTPEYAEMOCTH, MPU ATOM JOMUHUPYIOIIUMHU CUUTAIUCH T€, Y
KOTOPBIX BCTpeYaeMocTh cocTasisuia 6onee 50 %, 0OBIYHBIMU CUNTAIIUCH T€, KOTOPBIE HAXOIUINCH
B npezenax ot 10 mo 50 %, a 6onee 10% cunuTanuch peIKUMHU WIH CITy9aliHBIMH.

B xone uccienoBaHuii yCTaHOBIEHO, YTO MPEICTABUTEIM MUKOOMOTHI BBI3BIBAIOT 74 BHIA
MATOJIOTUH, CPedu KOTOPbIX Ooyiee BBHICOKOW PaclpOCTPAHEHHOCTHIO OTIMYAIOTCS BO30YAMTETU
Takux 00JIe3HEl, KaK BETPOBasi, POCUCTAsl, IATHUCTOCTh, Kyp4aBOCTh JINCThEB, KOPHEBBIE THHIIH [5].

B kauecTBe nmuTaTenbHON Cpelbl AJS BbIpAllMBaHUS I'PUOOB HCIOIB30BAIN OTOETCHHBIN
cononoBelii cok (AC), pucossiii (HA), kpaxmanbubiii (HA) u xaprodensuwii (KA), arap,
otOenennble cpeapl Yaneka m Yameka-Jlokca. Cpeapl TOTOBWIN, CTEPUIM30BAIA U PA3JIUBAIU B
gamku Iletpu mo uzBecTHeIM MertogukaM. [IpoOy ¢ mojo3peHueM Ha rpuOOK IMEPEHOCAT Ha
MUTATEeNbHYIO cpeny U momemiarT B TepmoctaT (260C) Ha Hekotopoe Bpems (10 10 cyrtok), rae
XpaHAT 710 oOpa3zoBaHus KojoHuU. [locne oOpa3oBaHMsI KOJOHMM WM TPYHNbl KiIEWEH HX
MEPECAKUBAIOT B UUCTYIO CPEY M0 YHCTOTE 3PEHHUS, U 3TOT MPOIIECC MPOIOIIKACTCS 0 MOTYIESHUS
YUCTOM KyJIbTYpbl. UUCTOTY KyJBTYphl KOHTPOJIMPYIOT IIOJI MHKPOCKOIIOM. B TeueHue Bcero
mpolecca HW3y4aroT HUCTOpuio, ¢GopMy, OKpacKy, OKpacky ¢oHa, 3amax, ¢GopMy KIeIleu,
o0Opa3oBaHNe KOHHIUH W JPYI'MX IPOW3BOAHBIX KOJOHMM W HX (opmy, pasmep u T. aA. Ha
OCHOBAaHUHU pE3yNbTaTOB, IOJIYYEHHBIX B Ja0OpaTOpuu, a TaKKe HATYpPHBIX HAOIIOIECHUI
MIPOBOJIUTCS UACHTU(HUKAIIHS CaMOT0 TpHOKa WIIM BBI3BIBAEMOW UM MMaTOJIOTHH. B HacTosimee Bpems
UCIOJNIB3YIOTCS UACHTU(PHUKATOPHI, MO3BOJIAIONIME MPOBOAUTH HIACHTH(PHUKAIUIO MO KYJIbTYpPHO-
MOP(OJIOTHUYECKUM U OMOJIOTUYECKUM MPU3HAKAM.

Tabnuya 1.
Taxconomuueckas cmpykmypa epubos, 3ape2ucmpuposanublx Ha CyOmMponu4ecKux nio008bix
pPAaACmeHuAx
Kirace Sira Fasilo Cins Nov
Zygomycetes 1 1 4 7
Ascomycetes 8 8 18 24
Teliomycetes 2 2 3 5
Basidiomysetes 2 5 6 8
Deyteromycetes 2 5 21 45
Oomiee 15 21 52 89

N3 TakCOHOMHMUYECKON XapakTEepUCTUKM TpUOOB BHUAHO, UTO YAENIbHBIM Bec Tpym,
OTHOCSIIMXCS K Pa3HBIM KjaccaM, B OOIIEM YHCie 3aperMCTPUPOBAHHBIX IPUOOB XapaKTepHU3yeTcs
pa3HbIMM  KOJIMYECTBEHHBIMM  MOKazareiasiMu.  Takum  oOpa3oM,  Oojbmias — 4acTh
3aperUCTPUPOBAHHBIX T'pUOOB OTHOCUTCS K Kiaccy Deutoromycetes, uyto cocrasnser 48,3%
3apeTUCTPUPOBAHHBIX TPUOOB. B mcciaenoBaHHBIX 00BEKTAaX BCTPEUAIOTCS MpeAcTaBUTENnu 2 u3 4
U3BECTHBIX CEMEHCTB »3Toro knacca (Hyphomyceteales, Melanconiales, Sphaeropsidales u
Agonomycetales) (Hyphomyceteales u Sphaeropsidales), 56.1 % (28,2 % ot oOmero uucia
rpuboB).

Pacrnipenienenne 3aperucTpupoBaHHBIX T'PUOOB MO M3YyYEHHBIM CYOTPONMUYECKUM ILIOJOBBIM
pacTeHUsIM TaKXKe XapaKTepHU3yeTcsl pa3HbIMU KOJMYECTBEHHBIMU Moka3zareiasimu (Tabm. 1). Takum
oOpa3om, Oonblas 4acTe M3 89 3aperucTpUpOBAaHHBIX B HCCIIEIOBAHUHM BHJIOB NPUXOAMUTCS Ha
UHXHp, uTo coctaBisier 60,7% or olmiero koiauuecTBa TpuOOB, T.e. MHXKHUD sIBIsETCS Ooiiee
«BKYCHOW» muieit 1 rpubos. Jamee cnenyror mungans (53,9%), yuaou (57,7%), mox (48,3%) u
¢ducramku (38,2%).
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Onpeoenerue makKCoOHOMUYECKOU CIMPYKMYPbL MUKOOUOMbL CYXUX CYOMPONUUECKUX NIL0008
(unorcup, pucmawku, munoans u ynabu) pacnpocmpanenuvix Ha Anwepone

Tabauya 2.
Pacnpeoenenue 3apecucmpuposanivix epubo6 no niod08biM pacmeHusim

DpYKTOBBIE PACTCHUSI KonnyecTBeHHBIN cOCTAB MUKOOHOTEI TI0 BUIAM
Wmxup 54
Munnains 48
YHabu 45
Jlox 43
ducramkn 34

Jlis cpaBHEHUsI cielyeT OTMETUTh, YTO MO JAaHHBIM JAPYTUX HCCIEJOBAHHM B MUKOOHOTE
ny6a HacuuthiBaeTcs 213 Bunos, Oyka 107 BumoB, rpabda 60 BuaoB, rpanarta 25 BUAOB, rpymu 51
Bua U s1610HM 50 BuaoB [1,2]. Takum 06pa3oM, MUKOOMOTY M3ydaeMbIX PACTEHUH MOYKHO CUUTATh
OTHOCHUTEIIFHO CJIa00H 10 CPAaBHEHHIO C OCHOBHBIMH JIECHBIMU BuJaMu A3zepOaiimkana.

W3BecTHO, YTO NOMHUHHpYIOIIME W Haubosee pacnpocTpaHEHHbIE BUIbl XapaKTepHbl Ha
OCHOBE MHUKOKOMILIEKCA, XapaKTepHOTO Il TOTO Wi uMHOro mectra nutanus [4]. [lockombky
MHUKOOHMOTa, XapaKTepHas IJisl pacTeHU Ha AMIIepoHe, Kak U B A3epOaiikaHe, B 5TOM acleKTe He
OXapakTepru30BaHa, OJHOW M3 33Ja4 ObLIO M3yYeHHE MHUKOOMOTBHI, XapaKTEPHOW sl pacTEHU
CYXHX CyOTPOIHUKOB.

Jnst sToro Oblla OmpeieseHa YacToTa BCTPEYaeMOCTHM TIpUOOB HAa 3THUX PACTEHHAX U
BBISICHWJIOCh, 4YTO OTOT IIOKa3aTenb Kojebnmercs B mpeaenax 2,3-64,5%. IlpuunmnHa Takoit
HU3MCHYUBOCTU 3aBUCUT KaK OT HM3YUYACMBIX CY6CTpaTOB, TaKk 1 OT BHJAOBOI'O COCTaBa KOHerTHOI\/JI
MukoOnoThl. Takum oOpasom, Tadppuna gepopmupyer Dykens. B 1o Bpems kak
pacmipocTpaHeHHOCTh rpulKka B ¢ucTamkax coctaBisier 24,5%, 3a00JIeBaeMOCTh 3TUM T'PUOKOM B
yHabue cocrapiusser MmeHee 1,5%. C npyroit croponbi, Armilaria melella (Wahl.) Quel.
BCTPEYaEMOCTh rprba Ha BCEX MCCIEIOBAHHBIX CyOCTpaTax MpakTUYECKH OJMHAKOBA U COCTABIISACT
12-14%.

[To cymmapHOW YacToTe BCTPEYaEMOCTH y BCEX HCCIEIOBAHHBIX PACTEHHH TpUOBI MOKHO
pa3nenuTh Ha TPU TPYMIbBI, B MPOOBI MEPBOM TPYNIBI 1IEIECO00pPA3HO BKIIOUUTH TE€, YacTOTa
BCTPEYaEMOCTH KOTOPBIX mpeBbimaer 50 %. Jlns rpuboB xapakTepHa CTOJb BBICOKAs 4acTOTa
pacnpoctpanenus (Penicillium chrizogenium Thom. - 52,3%, Trichothecium roseum Link ex Fr. -
64,5%, Cladosporium herbarum (Pers.) Link. Ex Fr. - 54,5%, Botrytis cinerea Pers - 51,3%,
JIOMUHUPYIOIIMMH /151 H3YYSHHBIX PACTEHHI B CYXHX CyOTpPOIUKaxX MOXHO cuuTath Stemphylium,
botryosum Wallroth - 57,2 %, Macrosporium cladosporioides Desmazieres - 50,8 % u Phoma
cressina Coore - 59,3 %, u B psijie CiTydaeB 3TOT MOJXO0 MOATBepaAnICs [5].

Bo BTopyto rpymnmny BxoasT rpuObl ¢ yactotoi 10-50%, KOoTOphle MOKHO OXapaKTepU30BaTh
Kak HamOojee paclpoCTpaHEHHbIE BHUIBI B MeCTaX Haryna. BombIIMHCTBO (OKOJO TOJOBUHBI)
OOHapY)KEHHBIX B XOJI¢ MCCIECIOBaHUII TPHOOB OTHOCATCSA K 3TO# rpynme, cpeau Hux Alternaria
alternata (Fr.: fr.) Keissl -28,4%, Aspergillus niger v.Tiegh., - 35,7%, A. terricola Marchal u np.
Hacunbhuk. -26,4%, Mucor hiemalis Wehmer -38,5%, Stemphylium botryosum Wallroth- 30,3%,
Paecilomyces carneus (Duche et R.Heim) - 29,2%, Penicillium rubrum Stoll- 34,%, P.variabile
Sopp. -40,8 %, Pleospora herbarum Rabenh - 41,3 %, Rhizopus nigricans Ehrenb - 30,4 %,
Phyllactinia suffulta Jacz -20,4 %, Schizophyllum commune - 21,3 % u ap. UX BCTPEYaeMOCTh
kosebsercs B nmpeaenax 20-50%.

Hakowner, B TpeThio TpyIIy BXOAAT TPUOBI ¢ 4acTOTOM BcTpeuaeMoctu MeHee 10% B mecTax
Haryjia, KOTOPBIC IPAaBUJIBHEC XapaKTECPHU30BaTb KaK BCTPCHAIOMIMECA B MNPUPOAC PCAKHE HIIN
ciydaiinbie BUAbl. OHAKO CleayeT OTMETHTh, UTO BUABI C TAKIMU XapaKTePUCTUKaMH (Hampumep,
Fomitopsis pinicola, Pleurotus ostreatus (Fr.: Jacg.) Kumm., Diplodia eleagni (Potsh) Jacz.,
D.amygdali Ckesh et Barkn., Pestalotia eleagni Alm. Et Cam., Phyllosticta fici-caricae Roth.,
Monilia fructigena, M. laxa (Erhr.) Sacc., M.pistaciae Zapr., Trichoderma koningii Oudem.,
T.lignorum u ap.), OTCYTCTBUE PETUCTPAIIMA MOXET OTPHIIATEIILHO CKa3aThCs HA KajacTpe. BUIOB
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rpuboB. C J1pyroil CTOpOHBI, TOJ BO3ACUCTBHEM AaHTPONOTCHHBIX (DAKTOPOB ATH TpUOBI
00ecreurnBalT yCTOMUYUBOCTh dKOCUCTEMBI. [l0aTOMY BaykHO oOpaiiaTh BHUMaHHE Ha 3TOT (PakTop
MIPU U3YYEHUU MUKOOMOTHI PACTCHHUIA.

Crnenyer Takke OTMETHTb, YTO HEKOTOpble TI'puObI, OCOOEHHO 3aBEAOMO IAaTOrCHHEIE,
OTMEUEHBI TOJILKO Ha OJTHOM M3 UCCIEAOBAHHBIX PACTCHHM, U UX XapaKTEPUCTHKA B COOTBETCTBUU C
MIPUBEICHHBIM JIeJICHUEM HECKOJIbKO 3aTpyaHeHa. Hampumep, pacmnpoctpaHeHHocTh rpuba P.
eleagni, BBI3BIBAIONIECTO MATHUCTOCTh, HE OOHApPYXEHA HU HA OJIHOM W3 UCCIICIOBAaHHBIX PACTCHUH,
a BCTPEYaeMOCTh 3TOr0 rpuda Mo 3amaxy Bcerja B Xoje HccleoBaHui cocraisieTr menee 10%, a
3TO O3HAYAET, YTO €r0 MOXKHO CUYHTATh PEIKUM BHUIOM. [10100HBIE MPUMEpHI XapaKTepPHBI U IS
IpyTUx BHUJIOB pacTeHuil. B menom 3aboneBaeMocTh TpudOaMU, 3aperUCTPUPOBAHHBIMHU TOJIBKO Ha
OJTHOM BHJIE PACTCHHIA U BBI3BIBAIOIIMMH Yy HETo 3a0oJieBaHue, He mpeBbimana 25 %. [Toatomy, Ha
HaIll B3MJIAJ, IPU XapaKTEPUCTUKE MATOTEHHBIX MPEICTaBUTENEH MUKOOMOTHI, HApsIAy C 4aCTOTON
WX BCTPEUaEMOCTH B MECTax Haryja, HEoOXOJUMO YUYUTBHIBATH CHEIU(PUIHOCTH cyOcTpara, T.e.
npaBHiIbHEE OBLIO OBl MOKA3bIBaTh TPUOBI ¢ cydcTpaToM. CrielinpUUHOCTD B TOM K€ MOPSAIKE, UTO U
JOMUHUPYIOIIUN BHUIL.

boutn  mpoBeleHBI HEKOTOpPHIE HCCIENOBAaHHUS MHUKOOHMOTHI CYyOTPONUYECKHX IUIOJOB,
MpoU3pacTaloluX Ha AIMIIEpOHE, B TOM YHUCIE M3YyYEHHBIX B JIAHHOM HcciefaoBaHuu [1], u 1o
pe3ynbTaTtaM 3THX HCCIEeIOBAaHUI YHMCIO BUIOB, PACIIPOCTPAHEHHBIX Y WHXKHpA, COCTaBIseT 35, y
muHaans - 40, y ¢ucramxu - 13 Bugos. Ha niepBbiii B3, qanaeie B Ta0d. 1 M1 2 OTHOCHTEIHHO
BBICOKHE, T. €. HaONIOAaeTCs yBeIMUeHUE BUAOBOrO coctaBa. OHAKO, MOCKOIBbKY BCTPEYaEMOCTh
rpu00OB B OTUX MCCIEIOBAHUAX HE U3y4yallach, TPYIHO OMNPEAEIUTh, B KAKOM CTEICHH
3aperuCTPUPOBAHHBIC TPHUOBI SIBISIOTCS CHEMUPUISCKUMH MPEACTABUTEISIMH MUKOOMOTBHI ATHX
pacTeHui.

B pesynbrare mpu aHanm3e oOpas3loB, B3ATHIX U3 CYLIEHBIX CYOTPOMUYECKHX IJIOJOBBIX
pacTeHMIA, TaKMX KaK HHXKUDP, MUHIATh, (UCTAIIKH, YHAOW W JIIOIEpPHA, PAaCIpPOCTPAHCHHBIX Ha
Amepone, ObUIO YCTAaHOBIIEHO, YTO MHKOOMOTa 3THX pacTeHuil BkimodaeT 89 Bumos. Ilo cBoeit
TaKCOHOMMYECKOUN NMPUHAIJIEKHOCTH 3TU IpuObl OTHOCATCS K 52 pojam 5 kiaccos, 15 psnam u 21
rnase 4 noxapasaenenuit (Zygomycota, Ascomycota, Bazidiomycota u Deyteromycota) HacTOSIIETO
rpubHOTO OoT/Ea (Eumycota) rpubHoro mupa (Mycota).

3 Buza TpuOOB, BXOMAIIMX B COCTaB MHKOOMOTHI CYXHX CYOTPOMUYECKUX IIJIOJOBBIX
pacrennii (Aspergillus versicolor (Vuill.) Tiraboschi, Ascochyta fagi Woronich u Coniofora
puteana (Fr.Karst), sBistrorcss MUKOOHOTaMH, criennbHYHBIME U1 TPUPObI A3epOaiimkana, 26
(A.ramose, A. .elegans, M.hiemalis, M.sinensis, M.racemosus, Rh.microsporus, Ph.salmoni,
U.pirottiana, P.oxyacanthae, H.gurcus, P.pistacia, A.nidulans, A.versicolor, A.cladosporioides ,
P.variabile, F.moniliforme, F.oxysporum, A.fagi, G. confusum, G.fuscum, T.pruni-spinosae,
U.salviae, C. puteana, F.annosa, F.pinicola u T.versicolor ) siBisieTcs HOBBIM JIJII MUKOOMOTBI STHX
pacTeHui.
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XULASO
ABSERONDA YAYILMIS QURU SUBTROPIK MEYVOLORIN (ONCIR, PUSTO, BADAM VO
INNAB) MiKOBIOTASININ TAKSONOMIK QURULUSUNUN TOYiNI
Biinyadova L. N., Hasanova A. R., Mommadova H. 1.

Acgar sozlar: Abseron, név, dominant, Flora, patogen

Nov torkibinin 22% - ni ehtiva edon Azorbaycan florasinin bitki miixtslifliyinin 9sas rayonlarmdan biri
olan Abseron Qafqazin an quraq regionlarindan biri kimi xarakterizo olunur. Bununla birlikds, tobii iqlim
soraiti quru subtropik meyvo agaclart vo bu bitkilorin bir ¢oxu (ancir, badam, piisto, fistiq vo s.) daxil
olmagq]la bir sira bitki névlerinin (agaclar, kollar v otlar daxil olmaqla becarilon vo vohsi) boyiimasini togviq
edir.

SUMMARY
DETERMINATION OF THE TAXONOMIC STRUCTURE OF THE MYCOBIOTA
OF DRY SUBTROPICAL FRUITS (FIGS, PISTACHIOS, ALMONDS AND UNABI)
COMMON ON ABSHERON
Bunyatova L.N., Gasanova A.R., Mammadova G.1I.

Keywords:: Absheron, species, dominant, flora, pathogen

Absheron, one of the main areas of plant diversity of the flora of Azerbaijan, containing 22% of its
species composition, is characterized as one of the most arid regions of the Caucasus. However, its natural
climatic conditions contribute to the growth of a number of plant species (cultivated and wild, including
trees, shrubs and herbs), including dry subtropical fruit trees and many of these plants (for example, figs,
almonds, peanuts, etc.) are considered widespread in Absheron.

Daxilolma tarixi: [lkin variant 27.10.2022
Son variant 05.12.2022
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YIIPABJIEHUE HAYAJIBHBIM COCTOAHUEM JTUHAMHUYECKHUX
CUCTEM C NIOMOIIIBIO BXOJHOI'O UMITYJIBCA

'PYCTAMOB 'A3AH®AP APACTYH orJry
2MAMEI[OBA ADPAT TOOUI rbi3bI
A3sepbatiosxcanckuil mexHuueckuil yHusepcumem, baxy, Azepbaiioscan
1-npogheccop, 2-0oyenm
gazanfar,rustamov@gmail.com

Kniouesvie  cnosa:  Ounamuueckas — cucmemd, — YAPAGICHUC — HAYAIbHBIM — COCMOSHUEM,
COUHUUHBLIL UMAYIbC JTupaka, umumayuonnoe modeauposanue, Simulink.

1. Beeaenue. /luHamuka ynpaBiiieMbIX CHUCTEM, B TOM YHCIIE, UX CBOOOJHOE JIBH)KEHUE,
UCCIIeTyeTCs B OCHOBHOM IIPU HEHYJIEBBIX HadallbHBIX yCIOBHsIX. Ecnu He umMeeTcs TOCTyn K
BHYTPEHHEH CTPYKType OOBEKTa, C LEJIbI0 YCTAaHOBJIEHHUS HEOOXOAMMBIX HAYaJbHBIX YCIOBUI
HMHTETPaTOPOB UITH «COPOCa», TO 3TO MOKHO BBIMIOJIHUTE C IIOMOIIIBIO BXOJIHOTO CHTHAJA.

OcHOBOM  JaHHOTO TOAXOJAa SIBJISETCS  PABHOLEHHOCTh  HAYaJbHOTO  COCTOSHUSA
JIMHAMHYECKOM CHCTEMbI K BXOJHOM (GYHKIMHU B BUe umiyiabca Jupaka o(t) [ 1] .

2. IlocranoBka 3agaun. He Hapymas oOIIHOCTH, pAaCCMOTPHUM JIMHEHHBIA CTallMOHAPHBIH
00BEKT, 3371aBa€MbII MOJIEIIBIO COCTOSTHUS:

dx/dt = Ax+Bu, x(0)=x,=0 (1)
rme, X= (Xl, Xy ey X, )T - BEKTOp COCTOSIHHS; U= (ul, u2,...,um)T - BEKTOp ymnpasieHus (Bxon); A, B —
IIOCTOSIHHBIE NXN ¥ NXM Matpuibl. TpedyeTcs: ycTaHOBUTHh HadallbHOE yciioBue cuctembl (1) Ha
x(0)=x, #0.

3. Pemenne 3axaun. [Tycte M = N. Torna Mo>xHO 3amucaTh:
u=u, +B7X,(t) )
rae, O(t) — cKaspHBIN eTUHUYHBIA UMITYJIbC.
[Tpu 3TOM ypaBHEHHE 00OBEKTA:
dx/dt = Ax + Blu, + BX,5(t)] %, =0 (3)
VYuuThiBas cBOWCTBO mpeoOpaszoBanue Jlammaca L[5(t)]=1, mpu HyNeBbIX Ha4YaIbHBIX
YCIIOBHSAX M300pakeHNe BEKTOPA COCTOSHUS UMEET BUL:

x(s) = (sl — A)*[Buy(s) + %, }

CootBercTBYyIOLIMI opuruHan [2]:
t t
X(t) = e‘{io + j Bu, (r)d z‘} =M%, + j e"IBu,(r)dr (4)
0 0

3necs e = L’ll(sl — A)_lJ - IEpeX0/IHast MaTpHULIA.
Bripaxkenue (4) sBisieTcss M3BECTHBIM pEIICHUEM JIMHEHHOUN cucteMbl (1) mpu HavaabHOM
ycnosuii X .
ITpu m<n, Ha Bce cocTosiHuA Xjq , | =1,N MOBIUATH HE BO3MOXKHO. B 3TOM ciIydae 3ajava
HE MMEET TOJIHOTO pemieHus. Tak, MpU CKaIIPHOM BXoJie M=1 BO3MOXXHO M3MCHHTH HAYaJILHOE
YCJIOBUE JIMIIb OJHON NEPEMEHHON X jo =1,2,....n.
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anaeﬂeHue HAYAIbHLIM COCMOSHUEM OUHAMUYECKUX CUCTNEM C nOMOUWUbIO B8X00H020 umnynsca

Ha puc.1 nokazana cxema mojenupoBanus ypasaenus (3) na Simulink.

L=< -~

Pucynoxkl.

PCaHI/I3aHI/I}O CAUHNUYHOT'O I/IMH}U’ILC& MOXHO OCYHICCTBI/ITI) CorjiaCHO BI)Ipa)KeHI/IIOZ
st) ~hIt)-1(t—A)}, h=1/A, A=10"%9,

3necy 1(t-A) — cMmeleHHast Ha Benu4uuHy A crynenyaras Gyakius (Step).
CxkansipHbIii cnydait m=1 gacto BcTpedaercs npu mpeoOpazoBaHUM MOJCIN «BXO/I-BBIXO»

y® = f(y, . y(n—l)’u)

K MOJIEIU COCTOsHUS. B nuneitHoM ciIyvac:

dx/dt = AX+BU,
y=X,.
31ech
0 1 0
0 1 10
A= , b=
—a, —a,; .. —§ b

TIpu 3TOM MOYHO MOBJHATH JHIIb HA HadalbHOE ycrnosue mepemennoit X, (t) =y (t). Ipu sTom

BbIpakeHHE (2) MpUHUMAET BUI:
u=u,+b™X S(t).

4. UMUTALlHOHHOE MO/ICJIMPOBAHHE TEOPeTHYECKHX pPe3yabTaToB. Ilpumep 1.
Ckanspusiii cnydaid m=1. Ilycts ypaBHEeHUE 00beKTa B POpPME «BXOJ-BBIXO/» 33/1aHO B BUJIE:

y+0,6y+2y=3u.

BBons HOBBIE IEPEMCHHBIC X1=Y, X2 :y MOXHO 3alrCaTb 3KBUBAJICHTHYIO MOICIIb

COCTOAHHUA:
(&J:(O 1J[X1J+(OJU
%) (-2 —04)\x,) (3

B stoM ciyuan Beipakerue (2): U=U, +(1/3)X ,S(t). Tycts curnan ynpaenerus U;=1(t)
(emMHUYHBIN CKaueK), a TpedyeMoe HadallbHOE YCIOBUE X20=2.
Ha puc.2, a mokasaHna cxeMa HMUTAllMOHHOTO MOJIEIMpOBanus cuctembl Ha Simulink.
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OBYEKT
ul=1(t) u b
—p 12yl x1=y> 1
* XOS s
b Gain2 F> > 3
5 Izrltegrator Integrator]
x Scope
Xo DELTA
1000
1)
—_— —> -2<

0)
Pucynox 2.

Kak BugHO U3 puc.2,6 TpaekTopusi HauMHAeTCs U3 HadaiubHoOro coctosHus y'(0)=2. Ha
puc. 2,6 3HaueHuss x2(0)=2 peanu30BaHO IyTeM H3MEHEHMsS HAYalIbHOTO YCIIOBHS IE€PBOIO
unrerparopa npu O(t)=0. Kak BumHO B 000HMX Ciydasx TNOJYyYeHBI OJUHAKOBBIC IEPEXO/HBIC
nporecchl X1(t)=y(t) u X, (t) = y(t).

Ha puc.3 nmokazaHa cxema MOJEIMPOBAaHUS B CIydae KOrjla OOBEKT 3ajlaH NepeaaToOuyHON
¢ynkuueit. B aToM cnyyae HadanbHble ycnoBus HyneBble Y(0) = y(0) =0 u U3MEHHUTh UX MyTEM
BO3/ICHCTBUS Ha BHYTPEHHEIO CTPYKTYPY 0OBEKTa HE BO3ZMOXKHO.

OBYEKT
ul=1(t) u Nb 1 y >
s2+0.45+2 L y [
Gain2  Transfer Fen du/dt (]
Scope
Derivativel
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0)

Pucynox 3.

Kak Bumno w3 puc.3,6 — mpomecc mo Y(t) HaumHaercs ¢ TpeOyeMOro HaYaIbHOTO
coctosiHus Yy(0)=2.
IlIpumep 2. Tenepb paccMOTpuM ciydyail M=N=2.YpaBHeHHEe OOBEKTa B BHUJAE MOJEIH
COCTOSIHUSI:
X =X, +2U,
X, = =2% —0,4X, +U,.

0o 1 2 0] _, [05 0
A= . B= . Bt=
~2 -04 0 1 0 1

Iycts U;=1+0,2sin(4t), u;=1(t). TpeOyeMoe HaYaTbLHOE COCTOSIHUE X, = (5,2)T .
Ha puc.4,a npeacraBiena cxema BEKTOpPHON peanu3alnuu Mojenu oobekra (5).

(®)

31ech

¢ *qi * ul B
@-—-}3.2 sn@—f OBYEKT
Clock FE u2=1() N [2 00 1]* uvec +
_,__» )
+ 1 |x1,x2
o . L e 7
Add1l

Scope

[0 1;-2 -0.4]* uved

Matrix
Multiply

1(t-0.001)

0)

Pucynox 4.
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Kak Bumno u3 puc.4,6 npouecchl xi(t) u xp(t) HaumHaroTCA U3 TpeOyeMOro Ha4YaabHOTO
coctostaust x1(0)=5 u x2(0)=2. AHanoruyseic pe3yabTaThl HoaydeHbl mpu O(t)=0 u HadaaIbHOM
yCJIOBUY HHTErpaTopa Xxo=[5 2].

5. 3axurodyeHue. PaccMOTpeHHBI  crmoco®0  MOXET  OBITh  HCIOJNB30BaH  JUIS
NPEIBAPUTEIILHOTO  BO30YKICHHS  BHYTPEHHEIO  COCTOSHHUS  JJIEMEHTOB M YCTPOWCTB
BBIYUCIIUTEIILHOW TEXHUKH M CHCTEM YIPABJICHUSA. A TaKXkKe, OCYHIECTBHTh «COpPOC» TEKYIIETro
COCTOSIHUSI.

Pemenre MopenpHbIX 3amadax Ha Matlab/Simulink mokasanu BBICOKYIO JTOCTOBEPHOCTH
TEOPETUYECCKUX TIOJOKEHUN W TO3BOJIWIM CHAEIAaTh PSI TOJOKUTEIBHBIX BBIBOJIOB, WMEIOIINX
Ba)XHOE MPHUKJIATHOE 3HAUCHHE.
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XULASO
DINAMIK SISTEMLORIN BASLANGIC VOZiYYOTININ GIRiS
IMPULSU VASITOSILO iDARO EDILMOSI
Riistamov Q.0., Mommadova A.T.

Acar sozlar: dinamik sistem, ilkin vaziyyata nazarat, tok Dirak impulsu, simulyasiya
modellasdirmasi, Simulink.

Giris signalindan istifado etmoklo obyektin daxili strukturuna daxil olmaq miimkiin olmadiqda
dinamik sistemin ilkin voziyystinin dayisdirilmasinin miimkiinliiyli arasdirilir. Bu yanagmanin asasini ilkin
voziyyatin Dirak impulsu soklinds giris signalina ekvivalentliyi togkil edir.

Matlab/Simulink-da xatti sistemlarin vaziyyatlorindo model masalalorinin halli nozari miiddealarin
yiiksok etibarliligin1 gostordi vo boyiik praktiki shomiyyst kosb edon bir sira miisbat naticolor ¢ixarmaga
imkan verdi.

SUMMARY
CONTROL OF THE INITIAL STATE OF DYNAMIC
SYSTEMS USING THE INPUT PULSE
Rustamov G.A., Mammadova A.T.

Keywords: dynamical system, initial state control, single Dirac impulse, simulation modeling,
Simulink.

The possibility of changing the initial state of the dynamic system in cases of impossibility of access
to the internal structure of the object using the input signal is investigated. The basis of this approach is the
equivalence of the initial state to the input signal in the form of a Dirac pulse.

The solution of model problems in the cases of linear systems on Matlab/Simulink showed a high
reliability of theoretical provisions and made it possible to draw a number of positive conclusions that are of
great practical importance.

Daxilolma tarixi: [lkin variant 26.11.2022
Son variant 12.12.2022
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AZORBAYCANIN SU TOSORRUFATI KOMPL]*;KSLBRI VO SAMUR-
ABSERON SUVARMA KOMPLEKSININ XUSUSIYYOTLORI

'ISGONDOROV OLOSGOR OLOKBOR oglu
TAGIYEVA AYGUN DOMIR qiz1
Sumgqayit Doviat Universiteti, Azarbaycan, 1-professor, 2-bas miiallim
elesger_54@mail.ru

Acar sozlor: Kiir ¢ayi, Samur-Abseron kanali, kanallarin uzunlugu, kanallarin sarflori, akin
sahalarinin 6l¢iilori.

Giris. Azorbaycan Respublikast Boyiik Qafqaz vo Kicik Qafqaz daglar1 arasinda yerlogon,
quru iglim soraiti olan bir bolgadir. Onun orazisindon Kiir, Araz, Samur, Tortor vo digor boyiik vo
kiguk sorflori olan ¢aylar r\kegir. Tarix boyu bu g¢aylar otrafinda insanlar maskunlasmislar vo bu
caylarin suyundan istifado etmoklo kond tosorriifati ilo mosgul olmaq tigiin miixtalif su anbarlari,
suvarma kanallar1, su doyirmanlari, su elektrik stansiyalari insa etmislor.

Azarbaycanin arazisinde axan on bdyiik icmali su monbolorina Kiir, Araz, Tortor, Alazan vo
Samur c¢aylaridir. Bu caylar vo onlardan monbayini gotiiron kanallar vasitasi ilo respublikanin
arazisindo yerloson obyektlor igmali su ilo tomin edilir.

Kiir ¢aymin- uzunlugu 1515 kilometrdir. O 6z monbayini Tiirkiys arazisinin simal-gorqindo
yerloson daglardan gotiiriir, Tiirkiyadon va Giirciistandan kegorok Azorbaycan orazisino daxil olur.
Sabirabad sohori yaxinliginda Respublikanin ikinci on bdyiik ¢ay1 olan Araz ils birlasir vo Neftcala
rayonu orazisindo Xozor donizino tokiiliir.

Kiir cayi otrafinda insanlar 4500 ildon c¢ox bundan ovval moskunlagmislar vo kond
tosarriifatinin  okingilik iglori ilo mosgul olaraq inkisaf etmis yiiksok modoniyyat niimunalori
yaratmiglar. Lakin, bizim eradan toqribon 1200 il ovval bu orazilordo yasayan xalglarin
madoniyyatlorinin xeyli hissosi tobii folakotlor vo yadelli tayfalarin basqinlar1 noticosinds mohv
edilmisdir. 1950-ci illordon baslayaraq Kiir ¢ay1 iizorindo su anbarlari, elektrik stansiyalari vo otraf
torpaqlar1 suvarmaq ti¢lin kanallar inga edilmoyo baslandi. Naticads Kiir ¢ayinda gomi noqliyyatinin
yolu mohdudlasdi.

Respublikanin orazisinin xeyli hissosi quraqliqdir. Bu bolgolorde suvarilan okin sahalorini
genislondirmok, onlart su ilo tomin etmok {i¢lin miixtalif dl¢iilii su anbarlar1, qovsaqlar1 vo digor
sututumlu qurgular yaradilmisdir. Yayda yaginti az oldugu tii¢lin bu orazilorde 140-dan ¢ox su
anbari1 insa edilmisdir. Bunlardan 61-nin hocmi 1000 kubmetrdon ¢oxdur. Belo anbarlarin birlikdo
hocmi 21,5 kubmetr toskil edir. Anbarlarin ¢goxunun su tutumu ilin fasillori tizrs nizamlanir vo onlar
suvarma l¢tin istifado olunur.

Kiir, Araz vo Tortor ¢aylarinda yaradilmis su anbarlar1 vo SES-loro — Somkir, Yenikond,
Mingagevir, Varvara, Araz vo Sorsong su tosorriifatt komplekslori aiddir. Onlar energetika, su
tochizati, balig¢ilia vo s. ii¢lin istifado olunurlar.

Araz cayl- monboyini Tirkiyonin Orzurum daglarindan gotiiriir. Azorbaycanda Sabirabad
rayonunun Suqovusan kondi yaxmliginda Kiir cay1 ilo birlesir vo Xozor donizina tokiiliir. Cayin
uzunlugu 1072 kilometrdir, suyunun ¢coxluguna géro Conubi Qafqgazda ikinci ¢aydir.

Tartar cayr- Azorbaycanin on ¢ox sulu caylarindan biridir. Caym orta su sorfi 22,0
kubmetir/san-dir. Tortorgay tizorindo Sarsang vo Suqovusan su anbarlar1 vo elektrik stansiyalari
tikilmisdir.
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Alazan cayi- Giirciistan orazisindon axaraq, Azorbaycanin Samux rayonunda Kiir ilo
qovusur.

Samur c¢ay1 — Azorbaycanin simal-sorqindo olan on c¢ox sulu c¢aydir. Samur c¢ay1
Azorbaycanla Dagistanin sorhadi boyu axir vo hor iki respublikaya aid edilir. Bu ¢ayin uzunlugu
216 kilometrdir vo ondan Aparbaycan torofo Samur Abseron kanali ¢okillmisdir.

Respublikanin orazisini igmali su ilo tomin etmok {i¢iin su anbarlar1 tikilmisdir. On iri su
anar1 Mingogevirdir. O 1953-cii ildo istismara verilmisdir vo ¢oxillik tonzimloma rejimindo igloyir.
Bunun sayosindo Kiiriin Mingagevir anbarindan sonraki axini tonzimlonib vo dasqin hallar1 aradan
qaldirilmigdir.

Mingagevir, Somkir, Araz vo Sorsong kimi boyiik su anbarlari kompleks ohomiyyato
malikdirlar, onlar su ehtiyatindan, su enerjisindon va baliq¢iligdan samarali istifads etmays sorait
yaradir. Amma digor su anbarlarinin oksoriyyati suvarma moaqsadi ilo inga edilmilmisdir.

1. Azorbaycanin suvarma kanallar.

Su anbarlar1 ilo yanast Respublikamizin orazisindo yerloson okin saholori, heyvandarliq
komplekslori vo ohalinin yasayis moskonlorini igmoali su ilo tomin etmok iiclin ¢aylardan vo su
anbarlarindan baslanan suvarma kanallar1 vo onlar iizorindo qurulmus nasos stansiyalari insa
edilmigdir. Azorbaycanda 41 odod suvarma kanali inga edilmisdir. Bu kanallarin siahisi, uzunlugu,
maksimal sorfi, yerlogdiyi bolgalor vo monbalori asagidak: siyahida verilmisdir:

1. Boztopoarx kanali (45 km, 8 m*/san, imisli rayonu, Araz ¢ay1);

Kohno Xanqiz1 kanali (64 km, 45 mS/san, Beylogan, Agcabadi rayonlari, Araz gay);

Basg-Mugan kanali (34 km, 60 m®/san, imisli, Saatli rayonlari, Araz gay);

Sabir kanal1 ( 66,3 km, 30 m3/san, Saatli, Sabirabad rayonlari, Araz ¢ay1);

Asagi Mugan kanali (65.7 km, 20 m*/san, Saatli, Sabirabad rayonlari, Araz gay1);

Ko6hno Conubi Mugan kanali (65 km, 35 m3/san, Imisli, Bilosuvar,Calilabad rayonlari,

Araz gay1);

Qizilarx kanali (26 km, 10 m°/san, Imisli rayonu, Araz ¢ay);

Bas Mil kanali (37.5 km, 80 m*/san, Fiizuli rayonu, Araz ay1);

Hasonli arx kanali (42.7 km, 12,0 m3/san, Cobrayil - Fiizuli rayonlari, Araz gay1);
Yeni Conubi Mugan kanali (46 km, 35 m®/san, Imisli, Bilosuvar rayonlar1, Araz ¢ay1);
Yuxar1 Mili kanali (40,05 km, 30 m3/san, Fiizuli, Beylogan, Agcabadi, Xocavond
rayonlari, Araz ¢ay1);

12. Yeni Xanqizi kanal (51 km, 40 m%san, Beyloqan, Agcabadi rayonlari, Araz cayi);

13. Conubi Mugan masin kanal1 (41.5 km, 35 m?*/san, Bilosuvar, Calilabad rayonlari, Araz

cay1);
14. Rosul-arx kanali ( 51 km, 16 m%san, Imisli, Saatli rayonlar1, Araz cay1);
15. Maral arx kanali (51.2 km, 10.0 m3/san, Cobrayil - Fiizuli rayonlari, Araz gay);
16. Akusa kanal (77.4 km, 30,0 m*/san, Salyan, Neftcala rayonlari, Kiir ¢ay1);
17. Candargol kanali (36.5 km, 6.0 m®/san, Agstafa rayonu, Candar goli (Kiir ¢ay1);
18. Sabir kanalina- Kiir ¢ayindan gidalanir (20 km, 18.2 m®/san, Sabirabad rayonu, Kiir
Gay1);

19. Yuxar1 Zeyxur kanali, 35,0 km, 6,1 m*/san, Qusar rayonu, Samur cay1);

20. Samur-Abseron (simal bolgasi) kanali (182.8 km, 55 m®/san, Qusar,Quba,Xa¢maz,
Sabran, Siyozon, Xiz1, Abseron raglonlarl, Samur ¢ayi);

21. 21. Qizliq kanali (41.3km, 7.0 m*/san, Ucar - Zordab rayonlari, Tiiryan cay1);

22. Abseron magistral kanali (73.3 km, 9 m°/san, Abseron rayonu, Ceyranbatan

23. su anbari);

24. Tiiryangay sag sahil kanali (27.1 km, 10.0 m*/san, Agdas rayonu, Tiiryan gay1);

25. Tiiryangay sol sahil kanali (11.9 km, 10,5 m°/san, Agdas, Ucar rayonlari, Tiiryan ¢ay1);

26. Yuxar1 Qarabag kanali,Qarabag bolgosi (172.4 km, 113 m*/san,

Mingagevir, Yevlax,Bords, Beylogan, Imisli rayonlari, Mingagevir su anbari);
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Azarbaycanmin su tasarriifati komplekslari va Samur-Abseron suvarma
kompleksinin xiisusiyyatlori

27. Yuxari Sirvan kanal1 (122.2 km, 78 m®/san, Yevlax,Agdas,Goycay, Agsu, Kiirdomir

rayonlari, Mingagevir su anbari);

28. Agstafacay sag sahil kanali (58.04 km, 27 m*/san, Qazax,Agstafa, Tovuz, Somkir

rayonlari, Agstafacay su anbari);

29. Agstafacay sol sahil kanali (11.06 km, 12 m%san, Qazax rayonu, Agstafacay su anbari);

30. Qudyalcay gidalandirict (SAK) kanali (16.7 km, 15 m%san, Quba rayonu, Qudyal ¢ay1);

31. Cagar Cibir kanali (61,0 km, 9,5 m*/san, Qusar rayonu, Qusar cay1);

32. Tortorcay sag sahil kanali (68.3 km, 50 m*/san, Agdoro, Agdam, Torter, Bords rayonlari,

Toartor gay1);

33. Tortorcay sol sahil kanali (24,3 km, 20 m®/san , Tartor, Goranboy rayonlari, Tartor ¢ayi);

34. Agsu masin golu kanali (35.6 km, 6.2 m*/san, Agsu rayonu, Yuxari Sirvan kanal);

35. Somkir sag sahil masin kanali (33.5 km, 53 m*/san, Semkir, Samux, Gdygol rayonlar,

Somkirgay su anbari);

36. Somkir sol sahil masin kanali (11,7 km, 4 mS/san, Somkir rayonu, Qusar, Xagmaz,Sabran

rayonlari, Somkircay su anbari);

37. Xanarx kanal1 ( 67.2 km, 36 m>/san, Samur cayl);

38. Valvalogay-Taxtakdrpii kanali (31.77 km,75 m*/san, Quba-Xag¢maz rayonlari, Samur

cay1-SAK);

39. Taxtakorpii-Ceyranbatan kanali (107,93 km, 40 m*/san, Sabran, Siyozen, Xiz1,Abseron

rayonlari, Taxtakorpli su anbart);

40. Somkircay magistral kanali (15.39 km, 28 m®/san, Semkir rayonu, Semkir¢ay su anbari);

41. Sag sahil Somkir¢ay kanali (10.89 km, 4,5 m?*/san, Somkir rayonu, Somkircay su

anbart);

42. Sol sahil Somkir¢ay kanali (26.74 km, 8,3 m?*/san, Somkir rayonu, Samkirgay su anbart).

2. Samur-Abseron kanal, Taxtakorpii su anbari va su elektrik stansiyasi.

Respublikanin kanallardan biri Simali Qafqaz daglarindan axan Samur ¢ayindan monbayini
gotiiriib, Abseron yarimadasina qodor orazilort su ilo tomin etmok iigiin tikilmis Samur-Abseron
kanalidir. Kanal Azorbaycan respubliasinin simali-gorq hissasindo yerlosir, Samur caymdan vo
kanala tokiilon Qusargay, Qurucay, Qudyalcay, Agcay, Qaragay, Caqaguqcay, Volvalocay,
Sabrangay, Dovogicay, Atacaydan i¢gmoli su su qobul edorok, bu suyu Qusar, Quba, Xa¢cmaz,
Sabran, Syozon, Xizi, Sumgqayit, Baki vo Abseron yarimadasinin digor montogolorine catdirir.
Kanalin Samur ¢ayindan su gétiiron hidrqovsagimin maksimal sorfi 64,0 m*/san., kanal boyunca
toplanan suyun orta sorfi 34,2 m®/san., Ceyranbatan su anbarimna tokiilon suyun sorfi iso toqribon
30,0 m*/san.-dir.

Samur cayindan Atagaya qodor Samur-Abseron kanalinin birinci hissasi Samur-Dovagi
kanali adlanir. Onun uzunlugu 108,7 km, sorfi 26 m?/san-dir. Bu kanalin bas miihondisi morhum
Solimbayov Cofor Vahab oglu olmusdur. Layihonin hazirlanmasi vo kanalin tikintisinde N.A.Lesov,
N.Dikov, 1.Voronin, B.Pilnik, V.Kolontorova, B.Silovtsev, B. Vorobyov, 1.Quluzado,
B.Tabasaranski, I.Kulosvili vo basqalar1 istirak etmislor. Kanalm tikintisi 1939-cu ildo baslanmis
va 1960-c1 ilo godor Stalin kanali adlanmigdir. Kanalin 1-ci ndvbasi Xagmaz, Xudat, Dovogi vo
Siyozon orazisindo torpaq macrada insa edilmis, 24 -16 kubmetr/san sorfi ilo axmis, suvardigi saho
70 min hektara qodor olmusdur.

Kanalin Dovogidon Abserona godor uzanan vo uzunlugu 86,3 kilometr olan 2-ci ndvbasi
1955-ci ildo istismara verilmisdir. Samur-Abseron kanalinin sonunda Ceyranbatan su anbari
tikilmisdir. Bu da Baki vo Sumqayit soharlorinin ohalisini igmali su ilo tomin etmok {iglin bdoyiik
ohomiyyoto malikdir [2].

Taxtakorpii su anbari— Samur-Abseron suvarma sistemi yenidon qurulan zaman 2007-
2013-cii illorde Sabran rayonu orazisinds insa edilmisdir. Bu zaman Sabran rayonunda Taxtakorpii
su anbari, su Elektrik Stansiyas1 vo Taxtakorpii-Ceyranbatan kanah insa edilmisdir. Samur
cayindan gotiiriilon su 6z axari ilo Valvalogay-Taxtakorpli kanalindan Taxtakorpii su anbarina

74


https://az.wikipedia.org/wiki/Yuxar%C4%B1_%C5%9Eirvan_kanal%C4%B1
https://az.wikipedia.org/wiki/Yevlax_rayonu
https://az.wikipedia.org/wiki/Yevlax_rayonu
https://az.wikipedia.org/wiki/G%C3%B6y%C3%A7ay_rayonu
https://az.wikipedia.org/wiki/A%C4%9Fsu_rayonu
https://az.wikipedia.org/wiki/K%C3%BCrd%C9%99mir_rayonu
https://az.wikipedia.org/wiki/Qazax_rayonu
https://az.wikipedia.org/wiki/A%C4%9Fstafa_rayonu
https://az.wikipedia.org/wiki/Tovuz_rayonu
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/Qazax_rayonu
https://az.wikipedia.org/wiki/Quba_rayonu
https://az.wikipedia.org/wiki/Qudyal%C3%A7ay
https://az.wikipedia.org/wiki/Qusar_rayonu
https://az.wikipedia.org/wiki/Qusar%C3%A7ay
https://az.wikipedia.org/wiki/A%C4%9Fd%C9%99r%C9%99_rayonu
https://az.wikipedia.org/wiki/A%C4%9Fdam_rayonu
https://az.wikipedia.org/wiki/T%C9%99rt%C9%99r_rayonu
https://az.wikipedia.org/wiki/B%C9%99rd%C9%99_rayonu
https://az.wikipedia.org/wiki/T%C9%99rt%C9%99r%C3%A7ay
https://az.wikipedia.org/wiki/T%C9%99rt%C9%99r_rayonu
https://az.wikipedia.org/wiki/Goranboy_rayonu
https://az.wikipedia.org/wiki/T%C9%99rt%C9%99r%C3%A7ay
https://az.wikipedia.org/wiki/A%C4%9Fsu_rayonu
https://az.wikipedia.org/wiki/Yuxar%C4%B1_%C5%9Eirvan_kanal%C4%B1
https://az.wikipedia.org/wiki/Yuxar%C4%B1_%C5%9Eirvan_kanal%C4%B1
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/Samux_rayonu
https://az.wikipedia.org/wiki/G%C3%B6yg%C3%B6l_(%C5%9F%C9%99h%C9%99r)
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir%C3%A7ay_su_anbar%C4%B1
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/Qusar_rayonu
https://az.wikipedia.org/wiki/Xa%C3%A7maz_rayonu
https://az.wikipedia.org/wiki/%C5%9Eabran_rayonu
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir%C3%A7ay_su_anbar%C4%B1
https://az.wikipedia.org/wiki/Samur%C3%A7ay_(%C3%A7ay)
https://az.wikipedia.org/wiki/Quba_rayonu
https://az.wikipedia.org/wiki/Xa%C3%A7maz_rayonu
https://az.wikipedia.org/wiki/Samur%C3%A7ay_(%C3%A7ay)
https://az.wikipedia.org/wiki/Samur%C3%A7ay_(%C3%A7ay)
https://az.wikipedia.org/wiki/%C5%9Eabran_rayonu
https://az.wikipedia.org/wiki/Siy%C9%99z%C9%99n_rayonu
https://az.wikipedia.org/wiki/X%C4%B1z%C4%B1_rayonu
https://az.wikipedia.org/wiki/Ab%C5%9Feron_rayonu
https://az.wikipedia.org/wiki/Taxtak%C3%B6rp%C3%BC_su_anbar%C4%B1
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir%C3%A7ay
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir%C3%A7ay
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir_rayonu
https://az.wikipedia.org/wiki/%C5%9E%C9%99mkir%C3%A7ay
https://az.wikipedia.org/wiki/C%C9%99f%C9%99r_S%C9%99limb%C9%99yov
https://az.wikipedia.org/wiki/1955
https://az.wikipedia.org/wiki/Bak%C4%B1
https://az.wikipedia.org/wiki/Sumqay%C4%B1t
https://az.wikipedia.org/wiki/2007
https://az.wikipedia.org/wiki/%C5%9Eabran_rayonu
https://az.wikipedia.org/wiki/Samur_%C3%A7ay%C4%B1
https://az.wikipedia.org/wiki/Samur_%C3%A7ay%C4%B1
https://az.wikipedia.org/w/index.php?title=V%C9%99lv%C9%99l%C9%99%C3%A7ay-Taxtak%C3%B6rp%C3%BC_kanal%C4%B1&action=edit&redlink=1

Isgandsrov ©.0., Tagiyeva A.D.

verilir. Taxtakorpii su anbarinin hacmi 238,4 milyon kubmetr, dibinin maksimal eni 754 metr,
hiindiirliiyii 142,5 metr, enerji tunelinin uzunlugu 543 metr, qap1 saxtasi iso 56 metr dorinlikdadir.

Taxtakorpii su elektrik stansiyasi (SES)- su anbarinin ¢ixisinda insa edillmisdir. SES-do
iimumi giicii 25 meqavat olan ii¢ hidroaqreqat quragdirilmisdir. SES-in bondinin imumi uzunlugu
1180 metrdir.

Taxtakorpii-Ceyranbatan kanalinin tikintisinin magsodi movcud nasos stansiyalarini logv
etmoklo 40 m%/san. sorfi olan suyu 6z axini ilo Ceyranbatan su anbarina vermokdir. Kanal beton
iizliklidiir vo iimumi uzunlugu 110 kilometr, dibinin eni 2 metr, dorinliyi iso 4 metrdir. Kanalin
tizorindo 1 tunel, 50 korpii, 231 seldtiiriicii vo 1 sutullayict qurgu tikilmisdir. Taxtakorpii SES
imumi elektrik sobokosino qosularaq, yasayis montogoalorini enerji ilo tomin edir. Bu kanal su
anbarmin komaoyi ilo yaxinda yerlason okin sahalorini vo heyvandarliq miissisalorini su ilo tomin
edir. Noticado, Samur-Abseron kanalindan 6z axini ilo Ceyranbatan su anbarin1 doldurmaq miimkiin
olmusdur [3].

Abseron  kanali — Abseron  yarimadasindaki  sahalori suvarmaq liglin  insa
edilmisdir, Samur-Abseron kanalimin davami olaraq Ceyranbatan su anbarindan baslanir
va Abseronun Gilirgan gasobasing gador uzanaraq Xozor donizino tokiiliir. Abseron kanali 72 km
uzunlugundadir. Tosarriifatlarin daxilinds su borularin kdmayi ils otiiriiliir. Magistral kanal vo onun
gollarindan su nasoslar vastosi ilo tosoriifat daxili borulara vurulur. A¢iq kanal hissalorinin iimumi
uzunlugu 37 km, Nasoslardan ¢ixan boru xatlorinin uzunlugu isa 1056 km-dir.

Samur-Abseron kanalinin ohato etdiyi saholor bunlardir: Qusar rayonunda 7687 ha, Quba
rayonunda 5630 ha, Xa¢maz rayonunda 7034 ha, Sabran rayonunda 8950 ha, Siyszon rayonunda
14177 ha, Xi1z1 rayonunda 8737 ha, Sumgqayit zonasi ilizro 3188 ha, Baki zonasi iizro 2705 ha,
Abseron-Xirdalan zonasi lizro 16051 ha torpaq saholori vo ohalinin yasayis saholori su ilo tomin
edilir [4]. Bunlardan olava, 6l¢iilori nozaore alinmamis bir ne¢o suvarilan torpaq saholori do vardir
(Sakil 1).

Xozor donizi
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Sokil 1. Samur-Abseron suvarma kompleksi
1- Yuxar:1 Zeyxur kanali; 2-Qusarcay (9 m ¥/san); 3-Qurucay; 4-Oudi 3yalcay (15 m*lsan);
5-Agcay; 6-Qaracay; 7-Caqagukgay (3 m*lsan); 8-Valxalocay (7.2 m°lsan); 9-Sabrancay;
10-Davacicay, 11-Taxtakorpii su anbari; 12-Atagay; 13-Sabran-Ceyravbatan(Samur-Abseron-11)
kanali, 14-Ceyranbatan su anbari; 1 5-1,15-2-Suvarma nasos stansiyalari; 16-Abseron kanall.

Natica. Azorbaycan respublikasinin arazisindo quru iqlim soraiti hokm stiriir. Buna goro do
bu orazide kond tosarriifati ilo mosgul olmagq ti¢lin torpaqglarin intensiv suvarilmasina boyiik ehtiyac
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Azarbaycanin su tasarriifatt komplekslari va Samur-Abseron suvarma
kompleksinin xiisusiyyatlori

vardir. Bu magsadls arazidon axan ¢aylar {izerinde su anbarlari, kanallar vo su enerjisindon istifads
etmok ticilin su elektrik stansiyalar1 insa edilmisdir. Bu iglorin yerino yetirilmoasi {i¢iin 1950-ci illordo
boylik islor goriilmiisdiir. Bunlara misal olaraq Kiir, Araz, Tortor vo Samur ¢aylarindan baslangicini
gotiiron suvarma kanallarini, onlar {izorindo tikilmis su anbarlarin1 vo su elektrik stansiyalarin
gostormok olar. Bundan olavo, nisbaton kicik su anbarlari, su qovsaqlari vo nasos stansiyalari
respublika orazisini igmali su ilo tomin etmokds miihiim rol oynayir. Biitiin bu hidrotexniki qurgular
bundan sonra da yaxs1 miihafizo olunmali, somarali istifado olunmali, suyun diizglin ugotu yerina
yetirilmali vo bu hidrotexniki qurgular vaxtinda tomir olunmalidir.
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PE3IOME
BOJ0XO0351CTBEHHBIE KOMILIEKCHI A3EPEAI71)DKAHA N OCOBEHHOCTHU CAMYP-
AHNIIEPOHCKOI'O BOJOXO3AANCTBEHHOI'O KAHAJIA.
Hckenoepoe A.A., Tazuesa A /.

Knroueesvie cnosa:. Kypa, Apaxc, Tepmep, Camyp, Camyp-Anuwieponckuii Kanai, OIUHA KAHANOS,
pacxo0 Kamaios, pasmepvl NOCEGHbIX NI0WAoell

PaccmaTpuBaeTcsi =~ BOJOXO3AWCTBEHHBIE  KOMIUIEKCHI,  JIEHCTBYIOIIME  HAa  TEPPUTOPUU
AzepOamkaHckoll PecryOnmukuy, aHaMM3UPyeTCs MX PACIOJOXKEHHE W OCHOBHBIC mMapaMeTpbl.OCHOBHBIMU
MHOTOBOJHBIMU pEKaMU, IPOTEKAIOIIMMH Ha TeppTopun AsepOaiimxana, sBisrorcs Kypa, Apakc, Teprep n
Camyp. OTH peKkd M OTHOCHTEIHHO MAJIOBOJIHBIC, a TaKXKe KaHaJbl, BOJOXPAHWIHIIA W apTe3UaHCKHe
KOJIOJIIBI 00ECIECUYNBAIOT TEPPUTOPHIO PECITyOJUKH MUTHEBOW BOAOH. B craThe HM3/1ararOTCs OCHOBHBIC
CBEJICHUs O TJABHBIX peKaX, BOAOXPAHWIMIIAX, KaHalax, a Takke o Camyp-ANIepoHCKOM
BOJIOXO3SIICTBEHHOM KOMIUIEKCE U TIOCEBHBIX TUIOMIAIAX, 0OCITY)KUBAEMBIX 3TUM KOMITIIEKCOM.

SUMMARY
WATER MANAGEMENT COMPLEXES OF AZERBAIJAN AND FEATURES
OF THE SAMUR-ABSHERON WATER MANAGEMENT CHANNEL
Iskenderov A.A., Tagiyeva A.D.

Key words: Kura, Araks, Terter, Samur, Samur-Absheron canal, canal length, canal discharge, sown

area.

The water management complexes operating on the territory of the Republic of Azerbaijan are
considered, their location and main parameters are analyzed. The main high-water rivers flowing on the
territory of Azerbaijan are the Kura, Araks, Terter and Samur. These rivers and relatively shallow rivers, as
well as canals, reservoirs and artesian wells provide the territory of the republic with drinking water. The
article provides basic information about the main rivers, reservoirs, canals, as well as the Samur-Absheron
water management complex and the sown areas served by this complex.

Daxilolma tarixi: [lkin variant 08.07.2022
Son variant 12.09.2022
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BiR SIRA QEYRI-SOLIS TONZIMLOM® QANUNLARINA MUXTOLIF
QEYRI-SOLIS IMPLIKASIYALARIN TOTBIiQI OSASINDA AiS-lorin
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Acgar sozlar: buxar generatoru, mansubiyyat funksiyasi, geyri-salis montiq, implikasiya operatoru,
geyri-salis miinasibat matrisi

Giris. Istilik elektrik stansiyalarinda enerci bloklarinda normal istismar recimlarinin
tomin edilmosi ilo yanasi hom do qurgularin avtomatik iso salinmasi vo avtomatik
dayandirilmasi, qoza hallarinin minumuma endirilmasi, fasilesiz isin tomin edilmasi va s.
{igiin yeni iisul vo texniki avadanliqlardan istifado etmoklo tokmillosdirilmis AiS-lor yaradilir.
Enerci bloklarinin istismar rejimloarino buxar generatorunun girisina verilon yanajagin, suyun
torkibinin vo migdarinin dayisilmasi, isti vo soyuq havanin verilmoasi, movsiimlor (belo ki, yay
movsimiinda qis movsiimiine gora enerciys olan talabat az oldugu {igiin enerci istehsali da az
olur, hoatta sutka orzindo gejo vo giindiiz névbalarinda enerci istehsali miixtalif olur) va s.
amillor do tosir gostorir. Biitiin bunlar 6z névbasinds enerci bloklarinin avtomatik idaraetmo
obyekti kimi AIS modelindo geyri-xattilik vo geyri-miioyyonlik yaradir. Ona géro do elektrik
enercisinin istehsalinda  buxar generatoru yiikksok geyri-moyyanliya malik idarsetmo
obyektidir.

Istilik elektrik stansiyalarinda enerci istehsalinda buxar generatoru buxar istehsal edon
texniki qurgu olub, mexaniklosdirilmis vo avtomatlasdirilmis is prosesino malikdir. Isin
etibarliligini artirmaq vo goza hallarinin garsisin1 almaq {i¢iin avtomatik tonzimlomo sistemi
qurasdirilir.

Son illor istilik elektrik stansiyalarimin (IES) idaro edilmasinds Soft Computing
texnologiyasina asason intellektual avtomatik idaroetmo sistemlori yaradilir [1,2,3].

Qeyri-salis idaroetmo sistemlori keyfiyystjo yeni tip sistem olub, siini intellekt
elementlarina (biliklor bazasina) malikdir vo miiasir texnoloci prosesslarin idara edilmosinda
genis totbiq edilir. Bu sistemlordo komiyyot tipli informasiya ilo yanasi keyfiyyot tipli
informasiya da emal edilorok gorar gobul olunur vo idarsediji tesir hasil olunur [2]. IES-in
idaroetmo sisteminda qeyri-solis idaroetmoa algoritminin totbiqi klassik idarsetmas il
miigayisada daha yiiksok keyfiyyot gostarijilori alda etmays imkan verir [1-3,5].

1. Masalanin qoyulusu.

Enerji bloklarinda buxar generatoru-turbini idaroetms obyekti kimi yiiksok qeyri-
miioyyanliys malik oldugundan onun sado determinik modelinin alinmast vo bunun osasinda
idaroetmonin sintezi real sistemin keyfiyyat gostoricilorino olan toloblorini 6domir. Lakin bels
miirokkab obyektin idara olunmasi tocriibali ekspertin biliyino asaslanarsa, idaroetms algqoritmlari
geyri-miioyyanliklori nozors alarag, keyfiyyat yoniimiindon daha yaxsi idarsetmoni tomin edo bilor.

Sintez masalasinin halli morhalslorindon biri do geyd etdiyimiz bu geyri-salis ¢oxluglarin-

xatanin (E;) vo idareedici tesirin (U;) termlorinin monsubiyyst funksiyasmm strukturunun vo
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Bir sira geyri-salis tanzimlomo ganunlarina miixtalif qeyri-salis implikasiyalarin
totbiqi asasinda AIS-lorin sintezi

parametrlorinin toyinidir. Hom xotanin E;, hom do idaroedici tosirin U, geyri-solis goxluglarm
termlorinin moansubiyyat funksiyalari1 (1-2) diisturlar asasinda hesablanir:

1 o

, 1=115 1

1+[C. (e —&)]° )

1
1+[C, (u; 1))l

flkin miihakimalorda ham xota, hom do idaroedici tasir iiciin 7 term qeyri-Solis coxlugu
secilmisdir (bax cadval 1).

xota li¢lin- U, (e)=

idars edici tosir iigiin -z, (U) = ~, j=115 (2)

Cadval 1.
Linqvistik gaydalar jodvali (LQC)
MB MO MK S MusK MusO MusB MB
MB MO MK Nor MusB MusO MusK MB

Xota ti¢iin universal ¢oxluq E=[-9;9], idaroedici tosir ii¢iin E=[-0.0483; 0.0483] olub, 15
diskret giymatlori ilo tosvir olunurlar; &,U; miivafiq olaraq termlorin geyri- solis goxluglarmin

modalaridir, yoni elo elementloridir ki, homin ndqtelords €=¢€;,u=U; oldugda monsubiyyst
funksiyalart z;(€)=1vo w;(u)=1 olur. Hor bir termdo geyri-solis goxluq iigiin uygun olaraq

C, =0.9, C, =100.0 sabit giymatlor gobul edilir.

Sok.1.(a,b)-do uygun olaraq idaroetmonin Xotasinin vo idareedici tosirin monsubiyyat
funksiyalarmin grafik tosvirlori verilmisdir.

a) b)
Sakil 1. Buxar generatorunun: a) temperaturunun idaraedilmasinin xatasinin termlorinin
(geyri-salis coxluglarimin) monsubiyyat funksiyalari; b) idaraedici tosirinin termlarinin
(geyri-salis ¢oxluglarinin) mansubiyyat funksiyalart.

Buxar generatorunun geyri-salis AIS-nin sintezindo optimal implikasiyan1 tayin etmok {iciin
alt1 implikasiyadan istifado etmoklo eyni bir linqvistik gaydalar codvali {igiin altt imumilogmis
geyri-salis miinasibot matrisi toyin edilir.

Miixtolif tip implikasiya - geyri-solis montiqgi operatorlar (Mamdani, ALI 1,ALI 2, ALI 3,
Lukasevi¢ vo KD mantiglori) vo biliklor bazasi- lingvistik gaydalar codvali (codval 1) asasinda
geyri- salis miinasibat matrislori qurulmusdur:
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Qeyri-salis tonzimlomo sisteminin kompiiter simulyasiyasinin-modellogdirmanin naticalari,
yoni AiS-in kegid prosesinin vo idaroetmo Xotasinin zamandan asili olaraq deyisma asiliglar1 sok.(2-
7)-do gostorilmisdir.

Mamdani implikasiyasi asasinda geyri-Salis miinasibat matrisi (3) kimi toyin edilir [11,12]:

(.u) = [ (e) A (uie,u)), =115 j=115;
wi(e), wi(e) g“j(uj)

e,u;)=
MRKMAM( ) {Hj(uj)a () > p;(u;)
7 _
Ry =k91RkMAM (ei1uj)! k=17 3)

Mamdani implikasiyasina gora geyri-salis AIS-in kegid prosesi ayrisi sok.2-da tosvir olunur.

R
Kmam

Sakil 2. Mamdani implikasiyast iizra Qeyri-salis AIS-in kegid prosesi ayrisi

Bu isdo ALI1, ALI2, ALI3, KD, Lukasevi¢ montiglorinds [1,13] qgeyri-salis coxluglarin
toyin edilmis ekvivalentlik doracasi nozors alinaraq, konyuksiya montiqi baglayicisinin dogruluq
giymatindon istifado edilmisdir. Konyunksiya mantiqi baglayicisinin dogruluq qiymotina goérs
geyri-solis idaroetma sisteminin sintezi masolosinda ALI1, ALI2 vo ALI3 mentiglorinin asagidaki
ifadalorindan istifads olunmusdur [ 1-4]:

ALI1 mantigi asasinda geyri-Solis miinasibot matrisi

RALIl(ei'uj): ) (Mi(ei)_)uj(uj))/(ei’uj)i i=1,T5; j=1,_15

kimi toyin edilir.
ALI1 moantigini konyunksiya mantiqi amsliyyatina gora (4) kimi yaza bilarik:
. p, p+g<l1
PAQ — <1, p+q=1 4)
g, p+q>1

Burada, P va Q [0,1] par¢asinda tayin olunmus geyri-salis ¢oxluqglardir
1 m©. )+ () <1
M@ AW =11 e+ U)=1 (5)
W), (®)+ () >1

Yekun R, ; geyri-solis miinasibot matrisi - R, (u;(e),u;(u)) (k:1,_7) matrislorinin

kALIl

aqreqasiyasindan alinir:
7 N
R = kOl R (e,u;), k=17 (6)

ALI 1 implikasiyasina goro geyri-solis AiS-in kecid prosesi oyrisi sok.3-da tasvir olunur.
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totbiqi asasinda AIS-1arin sintezi

10 15 20 25 30 35 a0

Sakil 3. ALII implikasiyast iizra 0eyri-salis AIS-in kegid prosesi ayrisi

ALI2 mantiqi asasinda geyri-Salis miinasibat matrisi [1-3]:

RALIZ euu) JV(l H e,,u ))/(eu) izl,TS; jzl,T:')

ExU
ALI2 montigini (7) konyunksiya montigi smoliyyatina géra (8) kimi yaza bilorik:
2 1, p+q<1
PAQ— (7
max( p, q), p+gq>1
1 14,(8) + 41, (u) <1
1,(8) A1, (u) = ‘ (8)
max(z;(€), p; (), p(8)+p;(U)>1
Yekun Ry, geyri-solis miinasibat matrisi- Ry (1 (), pnj(u)), (k = 1,_7) matrislorinin
birlosdirilmasi naticasinds yekun matris alinir:
7 N
Rauz = krjl Riauo (8i0Uj), k=17 9

ALI 2 implikasiyasina goro geyri-solis AiS-in kegid prosesi oyrisi sok.4-da tosvir olunur.

20 4

o 5 10 s 20 25 30 35

Saki1 4. ALL2 implikasiyasi iizra Qeyri-salis AIS-in kegid prosesi ayrisi

ALI3 montigi asasinda geyri-Solis miinasibot matrisi asagidaki kimi toyin edilir:
RALI3(ei’uj): J‘/ui(ei)_):uj(uj)/(e’u), i =115, j=115

YxT
ALI3 montigini (10) konyunksiya montigi amaliyyatina géros (11) kimi yaza bilorik:
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. 1, p+qg<l
PAQ—1, 1-p, 0rgol (10)
pP+q
1 ni(e)+p;(u)<1

mE AW =1 1w () (11

I O R A

Ry, (14 (€), 1 (u)) (k=17) matrislori aqreqasiya edilir vs bir yekun geyri-salis

munasibat matrisi alinir:
7 _
RALIBZKOle(ei’uj)’ k=17 2)

ALI 3 implikasiyasina gora geyri-solis AIS-in kegid prosesi oyrisi sok.5-do tasvir olunur.

20 4

18 -

16 o

14 o

12 o

10 o

o 5 10 15 20 25 30 35 40 as

Sakil 5. ALI3 implikasiyasi iizra Qeyri-salis AIS-in kegid prosesi ayrisi

KD (Klin vo Daynes) mantiqi osasinda qeyri-Salis miinasibat matrisi asagidaki kimi toyin
edilir:
Reo(euj)= Jui(e)vp(uj)/(eu), i=115 j=115

ExU
KD mantigini (13) konyunksiya mantiqi amaliyyatina gora (14) kimi yaza bilorik [ 14]:
P/l\Q—>(1—P)/\Q:min(1—P,Q) (13)
1
pi(e)ap;(u)=A-pi(e) Ap;(u)=min(l-p;(e).p;(u)) (14)

Yekun R, = geyri-solis miinasibat matrisi - Ry (u;(e),p;(u)) (k:1,_7) matrislorinin
aqreqasiyasi naticosinds almnir (15):

7
RKD = kr_]l RkKD (el ,UJ ), k :1,7 (15)

KD implikasiyasina goro geyri-salis AIS-in kegid prosesi ayrisi sok.6-da tosvir olunur.
Lukasevi¢ moantigi asasinda geyri-Salis miinasibat matrisi asagidaki kimi tayin edilir:

RLukasevich(ei U ): Ejjl(ei )/\M(Uj )/(e,U), i ZJTS; j :]E)

Lukasevi¢ moantigi konyunksiya moantigi omoliyyatna (16)-o géro (17) kimi yaza bilarik:
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totbiqi asasinda AIS-larin sintezi

PAQ > (1—P)AQ = max(1— P +Q.1) (16)

Hi(ei)/l\uj(uj) :(1_Hi(ei))VHj(Uj):max(l_ui(ei)"‘uj(uj)’o) (17)

Sakil 6. KD implikasiyasi iizra Qeyri-salis AIS-in kecid prosesi ayrisi

Yekun R, qgeyri-solis miinasibot matrisi - R (1; (€),1;(u)) matrislorinin aqreqa-

kLu kasevich
siyast naticosindo alinir:

7 J—
RLukasevich = kol R (ei U j) ' k = 1’7 (18)

Sok.7-do Lukasevich implikasiyasma géro qgeyri-salis AiS-in kegid prosesi ayrisi tosvir
olunur.

k Lukasevich

Sakil 7. Lukasevi¢ implikasiyast iizra 0eyri-alis AIS-in kegid prosesi ayrisi

Defazzifikasiya blokunda geyri-salis idarsedici ¢oxlugdan bir salis idarsedici signal toyin
edilir. Defazzifikasiya (19) diisturu vasitasilo hoyata kegirilir [13]:

N=15
2. ujuuy)
ut) = (19)
Z/U(uj)
=L
Implikasiyalarin ~ sistemin  keyfiyyotino tosirini miioyyanlosdirmok {i¢iin hor bir

R, (e,u), r=16 R (g.,u;), r=1,6 matrisindon istifado olunan halda qeyri-solis idaroetmo
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sisteminin keyfiyyst meyar1 - orta kvadratik xstasi toyin edilir (burada r - aqreqasiya olunmus

matrislorin sayimni ifads edir).
n=40 _

J, :%Zez(t), r=16 (17)

Codval 2-do geyri-salis miinasibat matrislorinin hesablanmasinda totbiq edilon qeyri-salis
implikasiyalarin tiplari va idaroetmo sistemlorinin orta kvadratik Xatasinin qiymatlori gostorilmisdir.
Buradan da orta kvadratik Xatanin minumumluguna asason optimal implikasiyanin tipi tayin edilir.

Cadval 2
Orta kvadratik xata (J) cadvali.
Implikasiyanin
o= Mamdani | ALI1 ALI2 ALI3 | Lukasevich | KD
Tonzimlayicinin
tipi
J 0.008 0.0149 0.007 0.0064 0.007 0.15

Belaliklo, codval 2-ys osaslanarag bu genasto golirik ki, ALIl vo ALI2 implikasiyalar:
astatik vo qabaglayici-diferensiallayic1 tonzimlomo ganunlarinda c¢ox effektiv oldugundan ALI3
implikasiyas1 buxar generatorunun idars olunmasi sisteminda optimal implikasiya kimi gsbul
olunmalidir.

Notico. Bu moqgalodo apardigimiz todqiqatin noticosini  qisa sokildo bels
formalasdirmaq olar. Qeyri-salis obyektlorin modellosdirilmasinda qeyri-salis linqvistik
qaydalarin osasinda qurulan miinasibot matrisinin hesablanmasinda optimal implikasiyanin
tipi AIS-in keyfiyyatino ciddi tosir edir. Baxilan tonzimloma ganunlarindan geyri-solis P
tonzimlayicisindo optimal implikasiya kimi ALI3 implikasiyasindan, qeyri-salis PD
tonzimloyicisinds iso optimal implikasiya kimi ALI2 implikasiyasindan istifado etmok daha
moagsada uygundur.
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PE3IOME
CHUHTE3 AUC HA OCHOBE IPUMEHEHMUSI PA3JIMYHBIX HEYETKHUX
UMIIJIMKAIIAM K PSITY HEUETKHX PETI'YJIMPYIOIIIAX 3AKOHOB
Mameoosa K.A., Axmeooea A.3.

Knrouesvie cnosa. napocenepamop, (yHKyusi npuHaonedCHOCmu, HeuemKdasi JN02UKd, Onepamop
UMNIUKAYULU, MAMPUYA HEHeMKUX OMHOUWEHU.

Jannast paboTa mocesineHa GOPMUPOBAHUIO HEYCTKOHN 3a/1a4d MICHTH(MUKAIIMN 3aBUCUMOCTH OJIOK
yIpaBJICHUS - TAPOTCHEPATOp YHEProOJIOKa TEIUIOBBIX JCKTPOCTAHIIUN - BXOJ (PacXo]l TOILIMBA) - BHIXOJ
(Temneparypa), BbIpabOTKE €€ pEHICHHUS M ONPEICIICHHUIO ONTUMAILHOE 3HAYCHHE C TOYKH 3pCHHS
aJICKBaTHOCTH. MatrpuIlbl HEUETKUX OTHOIICHUN HCIOJB3YIOTCS B KadeCTBE HEUCTKUX MOJCICH s
pEIICHUS 3aJlaud HeYSTKOW MAcHTU(UKAIMU. Pe3ylbTaThl MpeanoiaraeTcs UCIoIb30BaTh IS IOCTPOCHUS
0a3bl 3HaHUI B 00JTACTH CUHTE3a M MOJICITUPOBAHHUS HEUETKOTO YIIPABIICHHUS.

SUMMARY
SYNTHESIS OF AUTOMATED CONTROL SYSTEMS BASED ON THE APPLICATiON OF
VARIOUS FUZZY iMPLICATIONS TO A NUMBER OF FUZZY REGULATORY LAWS
Mammadova K.A., Ahmadova A.E.

Keywords: steam generator, affiliation function, fuzzy logic, implication operator, fuzzy relation

matrix.

This work is devoted to the formation of a fuzzy identification problem for the dependence of the
control unit - steam generator of the power unit in thermal power plants - input (fuel consumption) - output
(temperature) dependence, development of its solution and determination of optimal implication from the
point of view of adequacy. has been. Fuzzy relationship matrices are used as fuzzy models to solve the
problem of fuzzy identification. The results are intended to be used to build a knowledge base in the
synthesis and modeling of fuzzy management.

Daxilolma tarixi: [lkin variant 08.06.2022
Son variant 12.09.2022
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Acar sozlar: bufer omoaliyyatlar, isti diiymalar, metod, adadlarin toplanmasi, adadlorin ¢ixilmast

Giris. Molumdur ki, miihasibat, iqtisadiyyat, bank vo s. saholorlo bagli omoliyyatlarin
avtomatlagdirilmasinda Verilonlor Bazas1 Idaroetmo Sistemlorindon (VBIS) genis istifado edilir.
Buna osas sabab kompiiterin yaddasinda verilonlorin xiisusi strukturla saxlanilmasidir ki, bu da
informasiya axtarig proseslorindo lazim olan informasiyanin qisa zaman kosiyinds aldo edilmasine
imkan verir. Bu elo verilonlor bazasinin torifindon do goriintir. Belo ki, kompiiterin yaddasinda
miioyyan strukturla saxlanilan informasiyalar toplusu verilonlor bazasi adlanir.

Kompiiterlords informasiyanin emali zaman1 bufer omoliyyatlarindan genis istifado olunur.
Xatirladaq ki, miibadilo buferi verilonlorin miivoqqgoti saxlandigi yaddasdir ki, fiziki olaraq
kompiiterin omali yaddasinda yerlosir. Miibadilo buferinin kdmayi ilo haor hansi bir  totbiqi proqram
(mas. ofis programlarindan biri) vasitasilo yaradilmig faylin miisyyon bir fragmentini hamin faylin
digor hissasing, basqa bir totbiqi proqramda yaradilmis faylinin miioyyon bir yerino kociira vo
dasiya bilirik. ©gor bu amoliyyatlar miioyyon motn prosessorunun miibadilo buferindo aparilarsa,
onda kogiirmalor vo dasimalar zamani matnin kogiiriilon vo ya dasinan hissosi bufer yaddasda
miixtalif formatlarda-RTF formatinda, WMF sokil fayli, formatsiz motn vo s. soklindo saxlanila
bilir. Verilonlor bazasinda isa belo genis imkanlar olmur.

VBIS-lor vasitosilo yazilan proqramlarda istifado edilon obyektlor miioyyan xassa, metod vo
hadisolora malik olur. Xasso verilon obyektin xarakteristikasini toyin edir. Masalon, obyektin adi,
obyekto miiraciot etmoys icazo verilmosi, obyektin goriinon vo ya goriinmoz olmasi vo s. obyektin
xarakteristikasina aiddir. Obyektin metodu obyektin yerino yetiro bilocayi heroksti toyin edir ki,
obyektin malik oldugu prosedura konkret masolonin halli tigiin program modulu yazilir. Obyektin
hadisosi isa obyektds bir seyin bag vermosi barads istifadagiys xobordarliq etmo {igiindiir. Basqa
sozlo, obyekt hadisolor adlanan xiisusi horokotlori taniya vo onlara cavab vero bilor. Hadiso
istifadoci vo ya sistem hansisa horokati yerino yetirdikdo bas veron xiisusi vo ovvalcadon toyin
edilmis foaliyyotdir. Oksor hallarda hadiso istifadocinin horokoti naticosindo bas verir. Masalon,
sican gostaricisini kliklomak vo ya horokot etdirmok vo klaviaturada diiymolori basmaq miixtolif
hadisalordir.

Toqdim edilon moqalado relyasion verilonlor bazasinda (VB) tortib edilmis cadvallorde
buferlo bagli omoliyyatlarin icrast vo cadvallorin xanalarinda lazim olan hesab omallorinin yerino
yetirilmosindon séhbat agilir.

Verilanlor bazasinda bufer amoliyyatlarl. Adston ucot-hesabat islorindo ilk ndvbado
tomir, tikinti, xidmot, mal alqi-satqist tizro hesablamalarin aparilir vo bu hesablamalara uygun
Odonislorin hoyata kegirilir. Bu 6donislorin aparilmasinin avtomatlagdirilmast prosesindo, yoni
6doma tapsiriginin hazirlanilmasi zamani totbiq edilon eyni tipli kdclirmo amoliyyatlarinda buferls
bagli islordon genis istifado edilir.

Oyanilik iiciin VBIS-in (Visual Foxpro) [1] kémayi ilo hazirlanmis “Odomo tapsirig:”
programindan bir niimunaya baxagq.
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Verilonlor bazasinda bufer amaliyyatlar: va onun cadvallarinda
bazi amaliyyatlarin avtomatlasdirilmast

1) oomi
ODSMD TAPSIRIGL ) )
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Hesab N |AZ30CTRE000000000000021685 VOEN 1500817681 Azerbayean Dévlat Igtisad Unive
) - = Baki Dévlat Universitetinin Qaza
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= Xazar Universiteti
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Azarbaycan Respublikas: Prezide
J Azarbaycan Dévlat Pedagoji Uni
Azarbaycan Tibb Universiteti
Odonisle I FOND-0450 | Azarbaycan Dévlst Igtisad Unive
adaqgadar alava 222920-610544.00 "Respublika Miialicavi Diagnosti
malumat 2168501-2298 Azarbaycan Dévlat Pedagoji Uni
J Azarbaycan Dévlat Badan Tarbiy
- < Balk Miihandislik Universiteti
Biidco tasnifatumn kodu
| "Ganca Sahar Birlasmis Xastaxar
Biidco soviyyasinin kodu | =l

Novbati ovvalki | Birinei |Son1mcii Dlava erma| Silma | Diizalislar |C.apa ermak| Crxas |

Sakil 1.

Sokildon goriindiiyii kimi, sohifonin sag torofindo yerlogsmis zolaqda amoliyyat aparan
togkilatin is, xidmot, alqi-satqi, tomir-tikinti vo s. islorlo bagl 6donis etdiyi digor toskilatlarin
siyahis1 yerlosir. Odomonin hoyata kegirilmosi zamani istifadoci kursoru miivafiq toskilatin admnin
lizoring gatirir vo bu zaman sol torofds yerlosmis zolaglarda homin togkilatin vo eloca do 6domaoni
hoyata keciron togkilatin bank gostoricilori vo 6domonin mozmunu, homginin 6donislo bagli digor
molumatlar gorliniir. Eyni tipli kd¢lirmoalor zamani 6donisin toyinatt eyni mozmunlu oldugu iiciin
istifadogi-miihasib homin toyinati bufer yaddasa koglirmoklo bir togkilatin 6domo sanadindon
digoring yaza bilir.

Bunun ii¢ilin aparilan program tominati asagidaki kimidir:
DEFINE POPUP shortcut SHORTCUT RELATIVE FROM MROW(),MCOL()
DEFINE BAR _med_paste OF shortcut PROMPT "\<Yerlosdirma" ;

KEY CTRL+V, "Ctrl+V" ;

MESSAGE "Pastes the contents of the Clipboard™
DEFINE BAR _med_copy OF shortcut PROMPT "\<K&¢iirma" ;

KEY CTRL+C, "Ctrl+C" ;

MESSAGE "Copies the selection onto the Clipboard™
DEFINE BAR _med_cut OF shortcut PROMPT "\<Kasmao" ;

KEY CTRL+X, "Ctrl+X" ;

MESSAGE "Removes the selection and places it onto the Clipboard"
ACTIVATE POPUP shortcut

Bu program modulundan goriintir ki, buferlo isloyon zaman klaviaturanin “isti
diiymolor”indon istifads edilir. Isti diiymalor dedikds klaviaturanin CTRL+V,CTRL+X, ALT+TAB
vo s. diiymolor qruplari nozords tutulur. Gostorilon program modulu sokil 1-do oks etdirilon
formadaki hor hansi bir zolagin miioyyan bir metodunun prosedurasinda yerlosdirils bilor. Masalon:
tutaq ki, program modulu “Odonisin toyinati” elementinin RightClick metodunda prosedura
soklinda yerlosdirilib. Bu halda ancaq homin element {iglin matinin surati digor yazilardaki homin
elemento kogiiriilo vo ya dasina bilor. ©gor geyd edilon program modulu verilonlor cadvalinin
yerlosdiyi formanin har hansi bir metodunda, masalon RightClick metodunda prosedura soklindo
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yerlosdirilibss, onda qeyd edilon codvalin istonilon sahasinin mozmununu digor sahays miibadils
buferinin kémayi ils yerlosdirmok olar. Ancaq burada bir niians vardir. Belo ki, matn va ya simvol
tipli doyisenlorin (sahalorin) qiymatlori digar forqli simvol va ya matn tipli sahalors kogiiriilo vo ya
dasina bilor. Ogor saho rogom tiplidirso onda homin sahadoki ododi diger rogom tipli sahayo
kogiirmok vo ya dasimaq olar. ©Ogar rogom tipli sahads yazilmis odod simvol vo ya matn tipli sahoyo
kogiiriilorso vo ya dasinarsa, onda homin odod simvol tipli doyison kimi homin sahslora
yerlogocokdir. Torsi do dogrudur. Yoni simvol tipli adod rogom tipli sahoyo kdgiiriilorso vo ya
dasinarsa onda homin adad kégiiriilon sahonin tipine uygun olaraq ragom tipli odad olur. Ancaq
matn vo ya rogom olmayan simvol tipli sahonin molumatlar1 roqom tipli sahays kociiriils vo ya
dasina bilmoz.
Bu tipli omaliyyatlar asagidaki ardicilligla yerins yetirilir.

1. Kociiriilocok va ya dasinacaq sahadoki informasiya geyd edilir;

2. Qeyd edilon hisso CTRL+C (CTRL+X) diiymolor kombinasiyast ilo bufer yaddasa

kogiiriliir (kosilir);

3. Kursor lazimi zolagin iizerina gotrilir CTRL+V basilir vo ya si¢anin sag ditymaesi sixilr vo

acilan konteks menyudan “Yerlosdir” omri secilir.

Verilonlor bazasinin cadvallorinda bazi amaliyyatlarin avtomatlasdirilmasi. Bir ¢cox hallarda
relyasion verilonlor bazasinin cadvellorinde miioyyon saholorin odadi qiymatlori iizorinds hesab
omollorinin (toplama, ¢ixma, vurma, bolmo vo s.) aparilmasi lazim golir. Masalon, maliyyo
hesabatlarinda miihasibat gostoricilorinin mabloglori arasinda olan uygunlugun tapilmasi vo ya onun
qurulmasi islorinds geyd edilon hesab omallarinin aparilmasi vacib moasalalordondir.

Oyanilik {iglin Azarbaycan Respublikasinin Maliyys Nazirliyinin Kollegiyasinin 25 dekabr
2018-ci il tarixli Q-13 Ne-li Qorari ilo tosdiq edilmis “Ictimai sektor iigiin miihasibat ugotunun
beynolxalq standartlarina osason miihasibat ucotunun aparilmasi Qaydalari“na [2] uygun biidco
miiossisalori ticlin maliyys hesabatlarinin - “Maliyys voziyyeoti haqqinda hesabat”in bir hissasine
baxaq:

Mialivyva faalivvatinin vazivyvati haqqinda hesabat

tas Tatirin smasiELuE eyt Tlisy semm Ilin sonu cam Bliss avals Ilin avvali cam -~

o | 100 | Akriviar TT H o0 OO0 000 OO0
1001 |qe= b datls mkriviar o0 OO0 000 000 0.00
1010 |pal vasmitlers ve onlaris ekviva beathd F TN N o000 548 3% [N
1001 |gu=smikddatils debitor borclary P 1) ] OO0 [X="]

= 1o S SO 000 117330 16 0.00
DD 000 00
2T0 33 A ) 4043 52> .00
101 5 | Cami qieaenbddatli aktivias .00 T 152151 10 000 1229 32.00
SOHHY | Urznnumaddasli aktivlsr L) Ap O 000 .00
2020 |urunmiddanli debiror borclan [N [ X 000 0.00
2021 |masak pays oeetodu ile ot ota aluams 0.0 X o.o0 .00
2022 | sair mrunmndkddatli maliyys aktivlec e 000 .00
F003 |rocpag. kil va avadanl g v digor o C@EBG)l 358 55 o oo |l SE59Z04 12 0.00
024 |gevvi-inaddi akivibas .00 FE) o .00
202 % | =air mrunmuidd sl gevri - 15vyws ok 6240 Ot L E] &E219 95 [ =]
202¢ [raxira =alinnas vergs akviari gooo]|| 000 000
202 T | saia maunanikddadli aktiviar L ) 3| o] 00
SO00E |cami ursnmikd datls mitiviar OO B0 7505 el 000 SEaiila 07
2029 |caumnid akrivias [ P e Tl o ] R EEAAG O T
HHHF |obdalikiar OO ] e R ) 00
3003 |gissmiddatli shdalielar [N 000 000 0.00
3030 | qr=amuddatls kreditor Bosclac A0 T T T 000 TITadd 55 .00
3031 mikddails fniz xarclari yneadon o 0D OO 000 .00
3032 |gr=amiddatl: giyematlandirilom s shdd [N 00D o.00 0.00
333 | =i ge=aniddatls ohdalikiag = TR ST 00D A@Rd 3 52 o .00
3034 |cama gisnmikddatli Shdalilcdlar o] AOLD Sp I =] 22TIEE. 37
20043 | mrunmiddanli shdaliklar 000 000 000 0.00
A0AD | wzunmirddasli kreditor boscbara o O o000 OO0 OO0
4041 |wrunmiddaali faiz xasclas yaradan 0 .00 000 000 .00
2047 | mzunmi il sl giyraatlandiral oz ohd [N 00D 000 0.00
A4 3 | snir mrunmikddaili chdalikiar O O OO =) .00

Sokil 2.

Qeyd edilon hesabat formasinda qisa miiddatli aktivlorin qaliq mabloglori toplanaraq natico
qisa miiddotli aktivlorin comi sotrinds, eloco do uzun middstli aktivlerin qaliq mabloglori
toplanaraq alinan notico uzun middotli aktivlorin comi sotrindo qeyd edilmoli, aktivlorin vo
ohdoliklorin forqi ise xalis aktivlords oks etdirilmalidir. Gorilindiiyli kimi bu hesabat formasinda
odadlorin toplanmasi vo ¢ixilmasi amoallorindan istifads edilir. Digor maliyys hesabatlarinda da bu
kimi omoliyyatlar aparilir. Sual dogur ? Bufer yaddasdan istifado etmoklo istonilon sahodoki vo
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istonilon yazidaki odadlorin comini vo ya bir sira ododlorin comindon, digor bir ne¢o oadadlorin
forqgini avtomatik taparaq uygun sahonin lazimi yazisina neco yerlosdirmok olar?

Bu mosaloni hall etmok iigiin verilonlor codvallorinin yerlosdiyi Grid obyektinin “column”,
“text” elementlorinin xasso, metod vo hadisolorindon istifado etmok lazim golir. Qeyd edok ki,
omollorin icrasi lglin istifado edilon obyektlorin metodlar1 proqramginin 6ziindon asilidir. Yoni
toplama, ¢ixma vo s. omollorin yerino yetirilmosindo istonilon diiymolor kompleksindon istifado
edils bilor.

Gostorilon masalonin hallinin bir alqoritmi asagidaki kimidir:
1. Gird obyektinin yerlasdiyi formanin Init metodunun prosedurasinda global doyisonlar (mos.
“cami”,”cix” doyisonlori) gotiiriiliir vo onlara baslangic iigiin “0” qiymoti monimsadilir;
2. Grid obyektinin hor bir “Column” elementina uygun “Text” elementinin “DoubleClick”
metodu proseduruna
cami=cami+ThisForm.grdFormals.Column4.Textl.Value
omri yazilir ki, sicanin sol diiymosi miivafiq rogom tipli xana {lizorino gotirilib iki dofo
dalbadal sixildigda bu omr icra olunur vo toplanan adadlorin comi tapilir;
3. Homin elementin “mousedown’ metodu prosedurunun matn sahasino
LPARAMETERS nButton, nShift, nXCoord, nYCoord
IF nButton=1 .and. nShift=2
cix=cix+ThisForm.grdFormals.Column4.Textl.Value
endif
omrlori yazilir. Burada nButton=1 .and. nShift=2 sorti onu ifads edir ki, omaliyyat diiymalor
kompleksindon istifado etmoklo yerino yetirilir. Belo ki, CTRL va si¢anin sol diiymasinin
birgo sixmagqla ¢ixilanlarin comi tapilir;
4. Qeyd edilon elementin “RightClick” metodunun prosedurunun motn sahasing iso
ThisForm.grdFormals.Column4.Textl.Value=cami
cami=0
_screen.ActiveForm.Refresh()

omrlori yazilir. Sigani cadvelin adadlorin comi yerlogacok xananin iizerine

gatirarak, onun sag ditymasini sixdiqda toplanan adadlarin comi hamin xanaya

yerlosir;

5. Nohayot bu elementin “MiddleClick” metodu prosedurunun motn sahasino
ThisForm.grdFormals.Column4.Text1.Value=cami-cix
cami=0
cix=0
_screen.ActiveForm.Refresh()
omrlorini yazaraq si¢anin orta diyircoyini sixdiqda toplanmis adadlorin comi ils ¢ixilan
adadlarin farqi lazim olan xanaya yerlosdirlir.

[k baxisda gox sado gdriinso do yerlosdirmo proseslorindo elo etmok lazimdir ki, tapilan
comlor vo forglor lazimi xanalara yerlosdirildikdon sonra istifado edilon doyisonlorin qiymatlori
sifirlansin. Bu yeni tapilacaq comlarin vo ya forglorin diizgiinliiyii ii¢lin vacib sortdir.

Bu alqoritmin kémayi ilo vo klaviaturanin diiymslor kombinasiyasindan istifade etmoklo vurma,
bdlma va hatta qiivveta yliksoltma omallorinin yerina yetirmak olar.

Qeyd etmok lazimdir ki, verilonlor bazasinin codvallari ilo isloyon zaman géstarilon alqoritm
osasinda hesab omollorinin aparilmasi proqramgilar vo bu tipli proqramlarla isloyan istifadogilor
ticlin ¢ox faydali ola bilor.
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SUMMARY
BUFFER OPERATIONS IN THE DATABASE AND AUTOMATION
OF SOME OPERATIONS IN ITS TABLES
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The presented article discusses buffer operations used in computers and the importance of buffer
operations in database tables, and shows a software module for performing these operations. Depending on
where and how this program module is located, information about the scope of buffer operations is provided.
In addition, database tables show a certain method of using properties, methods, and events of objects to
perform certain calculations
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Hazirda yiiksok gorginlikli elektrik sobokasinin qovsaglarinda, o climlodon elektrik qovslii
polad oritmo sobalarinda elektrik enerjisinin keyfiyystinin pislosmasine sabab olan koskin doyison
yiiklor moveuddur. Yiiksok gorginlikli elektrik sobokasi qovsaginda koskin doyigon yiiklorin elektrik
enerjisinin keyfiyyatino tosiri ilo bagli genis todgiqatlar aparilmasina baxmayaraq, bu, halo do hall
edilmomis ciddi problem olaraq galir.

Elektrik qovslii poladoritma sobalar1 olan miiassisolorin elektrik enerjisi tochizati sistemlorindo
ham yiiklorin kaskin doyismasi, hom ds harmonikalarin hasil olunmasi bas verir.

AzET vo LA Energetika Institutu koskin doyison qeyri-xotti yiikiin elektrik enerjisinin
keyfiyyatina tosirini dyronmak iigiin elektrik qovslii poladaritma sobalar1 (EQPS) qosulmus - 220/110
kV-luq “Senaye qovsagi” yarimstansiyasinda todqiqat aparmisdir.

Hal-hazirda elektrik enerjisinin keyfiyyatini 6lgmok iiciin ¢oxlu cihazlar vo molumat-hesablama
komplekslori méveuddur. 110-220 kV-luq yiiksok gorginlikli sobakenin parametrlorinin 6lgiilmosi
ticiin “Siemens” sirkotinin molumatlarin idxali vo tohlili {iglin “SICARO Q” FK proqram tominath
“SIMEAS Q” 6l¢ma-hesablama kompleksindoan istifado edilmisdir.

Keyfiyystin geydiyyat1 qurgusu tezliyi, aktiv, reaktiv vo tam giicii, giic omsalini, gorginliklori,
fliker dozasini, gorginlik va corayanin 1-40-c1 harmonikalarini, tam harmonik tohrifi, sistemin aktiv -
idxal vo ixrac enerjisini, reaktiv-induktiv, tutum enerjisini vo tam enerjini 6l¢ir.

Bundan slava, bu qiymatlor asasinda prosessor Olgiilon komiyyatlori hesablayir: giiclor, cose,
fliker dozasi, harmonikalar vo s. Bu qiymatlor zaman haqqinda informasiya daxil olmaqla cithazin
yaddasinda saxlanilir.

“SIMEAS Q”-do 6lgiilon parametrlorinin ortalama miiddati 1-3600 san-dir. Verilmis hadlordon
meyletmolorin 6l¢lilmo miiddoti 10 msan-don 3600 san-ya qadar intervalda miioyyan edilir.

Baki Poladoritmo sirkotini qidalandiran elektrik verilisi xotlori giici 200 MVA olan
avtotransformatorlar vasitosilo 220 kV-luq soboks, daha sonra iso 330 vo 500 kV-luq sobokalorlo
birlogir. Baki1 Poladoritmo sirkotinin 110/35/10 kV-luq yarimstansiyasinda 2x80 MVA 110/35 kV,
2x40 MVA 110/10 kV-luq giic transformatorlar1 vardir. EQPS 18 MVA 35/0,4 kV-luq giic soba
transformatoru vo 0+16 Om tonzimlonon ardicil reaktor vasitasilo 35 kV-luq sinlordon qidalanir.
Umumi giicii 22,4 MVAR olan kondensator batareyalar1 (BSK) 35 kV-luq sinlors qosulmusdur: giicii
9,8 MVAR olan BSK-1 ardicil reaktorla va giicii 12,6 MVAR olan BSK-2.

Baki Poladoritmo sirkoti iki yarimstansiyadan qidalanir: EQPS iiglin “Sonaye qovsagi”
yarimstansiyasindan va sirketin 6ziinlin - koskin doyison vo tohrifedici yiiklori olmayan ehtiyaclar
ticlin Binogodi-3 yarimstansiyasindan 110 kV-luq hava xottindon.

Olgmo programina uygun olaraq alti seriyadan ibarat tocriibo aparilmisdir. Rejim parametrlori
28 iyun 2006-c1 il tarixindo “SIMEAS Q” wvasitosi ilo 220\110\10 kV-luq “Senaye qovsagi”
yarimstansiyasinin torafdon birbaga 110 kV-luq hava xatti-2-do vo ATP-2-nin girisindo miixtalif
rejimlordo vo EEK gostaricilorinin 6lgma naticalorinin ortalagdirilmasi intervallarina dair talablors
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uygun olaraq rejim parametrlorinin - cihazin 10 msan, 1 san vo 10 san ortalama miiddotlorindo
Olctilmiisdiir.

EQPS-in amoaliyyat dovrii li¢ xarakterik perioda boliiniir: enerji periodu arzinds sixta qizdirilir
vo metal oriyir; oksidlosma vo barpa doévrlorindon ibarat olan texnoloji period; komakei period - bu
miiddat orzinds hazir metal istehsali, sobanin hazirlanmasi, tomizlonmasi va yiiklonmasi iglori yerina
yetirilir. Yilksok harmonikalarin yaranmasi asason enerji vo texnoloji periodlarda bas verir. Enerji
periodunda soba sixtani qizdirmaq vo orimo istiliyini shato etmak {igiin zoruri olan giicii istehlak edir.
Bu periodun miiddati arimo prosesinin imumi miiddoatinin 50-60%-ni, enerji sorfi isa biitliin orimao {igiin
sarf olunan enerjinin 60-80%-ni toskil edir. Orimo periodunda qovslorin yanma rejimi son doraco
geyri-sabitdir; qovs giicii kaskin sakilds doyisir. Orimo periodunda qisa qapanmalarin say1 100 vo ya
daha ¢ox olur. Bir qisagapanmanin buraxila bilon miiddsti 2-8 san togkil edir.

Daoyison yiikk gostaricilori. “Sonaye qovsagi” yarimstansiyasinda aktiv vo reaktiv giiclin
doyismosinin qrafiklori sokil 1-do gdstorilmisdir. Olgmolor zamani alman molumatlarin tohlili
noticasindo molum olmusdur ki, yarimstansiyanin yiikii 1-2 saniyo orzindo koskin surstdo doyisir.
Aktiv giic 0+22 MVt, reaktiv giic iso +15 +-12 MVAR hiidudlarinda doyisir.

Bu, P, Q, I vo U 6l¢ma analoq panel cihazlarinin gostorislorindon, cihazlarin oxlarmin giiclii
ragslari soklinds vizual olaraq miisahids olunur.

Elektrik sobokosino imumi qosulma noqtosindo gorginliyin gorarlasmis meyletmosino goro
elektrik enerjisinin keyfiyyati standartin tolablorine o zaman uygun hesab olunur [1] ki, gorginliyin
gorarlasmis meyletmasinin biitiin qiymotlori miioyyon bir miiddot orzinds (24 saat) har dogiqe ligiin
oOl¢iilon maksimum buraxila bilon giymotlorls mohdudlasan intervalda vo eyni zamanda, gorginliyin
gorarlasmis meyletmasi giymatlorinin an azi 95%-1 eyni vaxt periodunda normal buraxila bilon
qiymatlorlo mohdudlagan intervalda olsun.

Beloliklo, normal buraxila bilon giymotlordon konara ¢ixmanin timumi davamiyyot miiddsti
miloyyon edilmis miiddstin 5%-indon, yoni 1 saat 12 doq.-don ¢ox deyil, buraxila bilon hiidud
qiymatlarindon konara ¢rxma iso bu miiddatin 0%-ni toskil edir.

Bundan olava, bu gostaricinin 6l¢iilon giymaotlorinin normal vo buraxila bilon maksimum
hadlori agmast miiddotinin imumi davamiyyatinin standartin normalarina uygunlugunun miioyyan
edilmosing icazs verilir.
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Sakil 1. “Baki Poladaritmo sirkati” MMC-nin 110 kV-lug 2 sayli hava xattinin
“Sanaye qovsagi” yarimstansiyasindan aktiv va reaktiv giiciiniin geydiyyatinin naticalari
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Qeyri-xatti yiiklii yiiksok gorginlikli yarimstansiyada elektrik enerjisinin
keyfiyyat gostoricilorinin tadqiqi

Gorginliyin ragslori gorginliyin doyismosinin bdyiikliiyii vo fliker dozasi ilo xarakterizo
olunur. Periodik vo geyri-periodik gorginliyin rogslorinin istonilon formasi ii¢lin homin ragslorin
hazirki standartin normalarina uygunlugunun qiymatlondirilmasi xiisusi bir 6l¢mo vasitasi — flikermetr
vasitosilo yerino yetirilo bilor. Olgma intervali miiddotindo orta kvadratik gorginlik qiymeotlorinin
ohatoedicisi 0lgmo cihazlar vasitosilo geydiyyatt aparilmisdirsa, qiymotlondirmo analitik tisullarla
yering yetirilo bilor.

Gorginliyin dU; doyisma diapazonu faizls asagidaki diisturla hesablanir:

S = |Ui -uU i+1|

-100

nom

burada U;, Uisq - asas tezlikli gorginliyin bir-birinin ardinca golon ekstremumlarin vo ya ekstremum ilo
orta kvadratik qiymatlorin ohatoedicisinin iifiiqi sahasinin asas tezliyin hor yarimperiodunda miioyyon
edilon qiymotloridir.

Gorginlik doyismolorinin tokrarlanma tezliyi Fsu (san™, doq.™) gorginlik doyismalori periodik
olduqda asagidaki diisturla hesablanir:

m
Foue =—
burada m - T miiddatinds gorginlik doyismalorinin say1; T - 6lgmolorin aparildigi zaman intervalidir.
Olgmo noticolorine osason Baki Poladeritmo sirkotindo 1 dogiqo orzindo gorginlik
doyismolorinin say1 22 togkil etmisdir.
Gorginlik doyismolori arasindaki zaman intervali Atj,i+1 (saniye vo ya doqige ilo) asagidaki
diisturla hesablanir:

At :ti+l _ti

i+l
burada tj, ti+1 - bir-birinin ardinca gedon gorginlik doyismalorinin baglangic anlaridir, san.

Giciin doyigmasinin qiymatindon asili olaraq, EQPS gorginliyin 1-3% hiidudlarinda
doyismasina sobab olur.

Fliker - siini isiglandirma monbalorinin isiq selindo bu monbalori gidalandiran elektrik
sobokosindo gorginliyin doyismasi noticosindo yaranan rogslorin insan torofindon subyektiv
qavranmasidir. Elektrik enerjisi istehlak¢ilarinin imumi qosulma noqtolorinds qisamiiddatli
fliker dozasi iigiin maksimum buraxila bilon giymot 1,0-a borabordir vo eyni noqtolordo
uzunmiiddoatli Py ; fliker dozasi tigiin 0,74 toskil edir. Fliker dozasinin faktiki qiymoti 1,4-2,3
arasinda doyisir, bu, buraxila bilon normadan xeyli artiqdir.

Gorginliyin doyismo hiidudlari. Simeas Q cihazinin ortalama miiddoti 1 saniyos olduqda
220\110\10 kV “Sonaye qovsag1” yarimstansiyasinin 110 kV sinindo gorginliyin doyismasi
hiidudlart sokil 2-do gostorilmisdir. Bu zaman dilylinds maksimum vo minimum gorginliyin
gqiymatlori 10 msan zaman intervalinda Slgmoloro osason “Simeas Q” cihazi torofindon geydo
alimmis vo orta qiymoti 1 saniyo zaman intervali iigiin hesablanmigdir. Maksimum vo minimum
gorginlik qiymeotlori arasindaki forq toxminon 1,5%-dir. Bu eksperimentdos diiyiin gorginliyinin orta
doyismasi toxminan 1,5% toskil edir.

Carayanlarin dayismo hiidudlari. Simeas Q cihazinin ortalama miiddsti 1 saniys olduqda
220\110\10 kV “Sanaye qovsagir” yarimstansiyasi torafdo Baki Poladoritma sirkotinin 110 kV-lugq A
fazasinda coroyanin doyisma hiidudlar (sokil 3) 50-220 A vo 75-150 A diapazonundadir.

Kaskin doyison yiiklor qosuldugu hal {igiin gorginliyin doyismosini hesablayarkon, sobokodo
gorginlik itkilorinin gorarlagmis qiymatlorini qiymatlondirmok {igiin istifade olunan ifadslors analoji
ifadslordan istifads etmok miimkiindiir:

_AP-r+AQ-x
U
burada AP, AQ - aktiv va reaktiv giiclorin doyismasidir.
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Sakil 2. Ortalama miiddati 1 saniya oldugda “Sanaye qovsagi” 220/110 kV yarimstansiyasinin
110 kV-lug fazasinda gorginliyinin dayismo qrafiki
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Sakil 3. Ortalama miiddati 1 saniya oldugda “Sanaye qovsagi” 220/110/10 kV yarimstansiyasi
torafda Baki Poladaritma Sirkatinin 110 kV fazasinda carayamn dayisma qrafiki

Gorginlik rogslerinin hesablanmasinda asagidak: ifadon istifads olunur:

AUleO-£

K3

Poladeritmo sirkati {iglin Sqq=3100 MVAr toskil edir. Bir ATR islodikdo Sqq = 1550 MVAr.
Reaktiv giiclin doyigsmasi AQ=32 MVAr olacaqdir. Bu zaman “Sonaye qovsag1” yarimstansiyasinin
sinlorindo gorginliyin doyismasinin hesablanmis qiymoti AU=1-2,5% hiidudlarinda doyisir. Baki
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Qeyri-xatti yiiklii yiiksok gorginlikli yarimstansiyada elektrik enerjisinin
keyfiyyat gostoricilarinin tadqiqi

Poladoritma sirkatinin 35 kV-luq sinlerinde gorginliyin doyismasi 10% vo ya daha ¢ox hiidudlarda
doyisir.

[1]-o (DST 13109-97, sokil 1) uygun olaraq F=22 olduqda gorginliyin meandr formasina
uygun doyismolorinin doqigodo tokrarlanma tezliyindon asili olaraq eksperimental molumatlardan
alinan maksimum buraxila bilon gorginlik doyismolori sigrayist 1,14% toskil edir. Belaliklo,
gorginlik doyismolarinin sigrayisi buraxila bilondon ¢ox boytikdiir.

Gorginliklorin asimmetriyasi asagidaki gostoricilorlo xarakterizs olunur: oks ardicilliq tizro
gorginliklorin asimmetriya omsali; sifir ardicilligi tizro gorginliklorin asimmetriya omsali.

Oks ardicilliq iizra gorginliklorin geyri-simmetrikliyi amsali 0,9%-don azdir.

Elektrik sobokalorine timumi qosulma ndqgtalorindo oks ardicilligda gorginliyin asimmetriya
omsalinin normal vo buraxila bilon hiidud qiymstlori miivafiq olaraq 2,0 vo 4,0% toskil edir.
Umumi birlosmo ndqtosinds oks ardicilliqgda gorginliyin asimmetriya omsallar1 magbul hiidudlar
daxilindadir.

Fazalar iizra corayanin asimmetriyasi. Baki Poladoritma sirkotinin “Sonaye qovsagr”
yarimstansiyasi torofdon 110 kV-luq hava xottinin faza coroyanlar1 50 A hiidudlarinda doyisir.
Olgmolor naticosinds olds edilon fliker dozasinin giymatlori codval 1-3-do gdstorilmisdir.

Cadval 1.
Fliker dozasun 11.14.10-11.40.10 (saat-dog-san) zaman intervalt iigiin 6l¢malorda
alinmig giymotlori. Cihaz 1.

Tarix Vaxt Qisa miiddatli isart1
L1 L2 L3
28.06.2006 11:30:00 1,95585 1,998772 2,171604
28.06.2006 11:40:00 1,05553 1,024602 1,063535
Cadval 2.

Fliker dozasuin 12.14.00-12.55.20 (saat-dog-san) zaman intervalt iigiin 6l¢malorda
alinmig giymotlori. Cihaz 1.

Tarix Vaxt Qisa miiddatli isart1
L1 L2 L3
28.06.2006 12:30:00 1.134734 1.245012 1.316847
28.06.2006 12:40:00 2.076777 2.248981 1.929558
28.06.2006 12:50:00 1.791921 2.091446 1.990125
Cadval 3.

Fliker dozasun 13.12.20-13.33.00 (saat-dog-san) zaman intervalt iigiin él¢malorda
alinmig giymatlori. Cihaz 1.

Tarix Vaxt Qisa miiddatli isart1
L1 L2 L3
28.06.2006 13:30:00 1.645548 1.879187 1.581317

Buraxila bilon istehlak téhfasini hesablamagq iiciin Az.ET vo LAEIi-do program islonilmisdir.

Programin igloma qabiliyyati istehlak¢inin test sxemindo sinaqdan kegirilmisdir.

Misal. Nozarat noqtasi “Sanaye qovsagl” yarimstansiyasinin 110 kV-luq sinlordir. Qovsagin
otiirmo gabiliyyati 400 000 kVA. Eksperimental todqiqatlarda iimumi ndqtoye qosulmus faktiki
istehlaker yiikii 25.000 kVA toskil edir.

Nozarot noqtosindo istehlak¢inin EEKG-yo buraxila bilon téhfosinin (BBT) hesablanmasi
naticolori: DST 13109-97-0 uygun olaraq, EEKG-yo nozarst noqtesindo faktiki tohfo buraxila
bilon téhfolordon az olmalidir (fliker dozasi {igiin - codval 4).
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Istehlakgimin EEKG-yo faktiki tohfalori miioyyon edilmisdir. Fliker dozasi 1,4-2,3
arasinda doyisir ki, bu da buraxila bilon normani xeyli asir.
Cadval 4.
Fliker dozasinin buraxila bilon giymatlori

Fliker dozalari, nisbi vahidlorda
Doza novii Norma, % BBT
Qisamiiddatli 1.38 0.04
Uzunmiiddotli 1.00 0.03

Baki Poladoritms sirkoti EEKG iizro BBT -ni pozur, buna goéra do istehlak¢inin togsiri tiziindon
elektrik enerjisinin keyfiyyatinin pislosmasi {igiin enerjiys gonast todbirlorinin goriilmasi vo ya EEKG-
nin tohrif edilmasina tosiri azaldan vo EEKG-ni yaxsilagdiran stizgacli kompensasiya va digor qurgularin
qurasdirilmasi va istifadosi ilo bagl todbirlorin goriilmasi tolob oluna yaxud keyfiyyetsiz elektrik enerjisi
tochizat1 liciin cozalar totbiq edilo bilor.

Naticalar.

1. Yiksok gorginlikli yarimstansiyada koskin doyisen yiikiin elektrik enerjisinin keyfiyyot
gostariciloring tosirini dyronmak iigiin tammiqyash fiziki eksperimentlor aparilmisdir.

2. Yiksok gorginlikli yarimstansiyada aparilan todqiqatlarin noticolori gostorir ki, koskin
doyison yiikiin EK-nin bozi gostericilorinin pislogmosine faktiki tosiri, mosalon, fliker dozasi
baximindan, buraxila bilon normadan xeyli yiiksokdir. Buna gora do, tolob olunan EEK-ni tomin
etmok liglin  elektrik stansiyasinin layiholondirilmasi morholosindo  yliksok  gorginlikli
yarimstansiyada kaskin doyison ylik zamani bas veron fliker dozasinin buraxila bilon soviyyslorini
qiymatlondirmak lazimdir.

3. Yiiksok gorginlikli yarimstansiyanin istismart soraitindo EEKG-ya nazarot etmok va elektrik
enerjisinin keyfiyyati istehlak¢inin togsiri tiziindon pislosdiyine gors enerjiys gonast todbirlorini vo ya
EEKG tohrif edilmosino tosiri azaldan vo EEKG-ni yaxsilasdiran siizgacli kompensasiya qurgular vo
reaktiv giicii ¢evik idaroetms sistemlorinin quragdirilmasi vo istifadasi ilo baglh todbirlor gérmak tolobi
toqdim olunmalidur.
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Qeyri-xatti yiiklii yiiksak gorginlikli yarimstansiyada elektrik enerjisinin
keyfiyyat gostoricilorinin tadqiqi

PE3IOME
HCCJEJOBAHUE KAYECTBEHHBIX TOKA3ZATEJIEHN JIEKTPUYECKOM SHEPT U
HA BBICOKOBOJIbTHOM MOJICTAHIINY C HEJIMHEMHOM HAT'PY3KOM
Hcaeea T.M.

Knioueevie cnosa: snexmpuueckas cemov, pe3ko MEHAIOWAACS HASPY3KA, KAYeCEo deKmpodIHepUlL,
BbICOKOE HANPSICEHUE, IKCHEPUMEHMATIbHbIE UCCTe008ANUS.

YXynmneHne KauecTBa IEKTPOIHEPTU  HAOII0AAeTCsl B BRICOKOBOJBTHBIX CETSIX, B TOM YHCIE TIPU
pPE3KO  MEHSIONIMXCS Harpy3kax OOJIBIIOW MOIIHOCTH. B craThe TpeACTaBICHBI  PE3YJIBTATHI
AKCIEPUMEHTAIBHBIX HCCIICOBAHUN, TOMYYCHHBIX C IOMOIIBI0 H3MEPHUTEIHHO-PACYCTHOTO KOMIUICKCA
«SIMEAS Q» pexuMoB TepeMeHHBIX Harpy30K B y3JaX BBICOKOBOJBTHBIX JJIEKTPUYECKHX CEeTed Ha
npumepe moactanimu 220/110 kB «IpoMBIIUIeHHBIN y3€m.

INVESTIGATION OF QUALITATIVE INDICATORS OF ELECTRICAL ENERGY AT A
HIGH-VOLTAGE SUBSTATION WITH
A NONLINEAR LOAD
Isaeva T.M.

Keywords: electrical network, rapidly changing load, power quality, high voltage, experimental
studies.

The deterioration of the quality of electricity is observed in high-voltage networks, including those
with sharply changing loads of high power. The article presents the results of experimental studies obtained
using the measurement and calculation complex "SIMEAS Q" of variable load modes in the nodes of high-
voltage electrical networks using the example of the 220/110 kV substation "Industrial Hub".

Daxilolma tarixi: [lkin variant 27.07.2022
Son variant 11.11.2022

96



Sumgayit Dévlot Universiteti — “ELMI XOBORLOR”— Tobiot vo texniki elmlor bélmosi

10.

11.

12.

13.

14.

15.

16.

17.

Cild 22 Ne 4 2022
MUNDORICAT * COJIEP)KAHUE * CONTENTS

Fizika. Riyaziyyat

Anueynuesa X.B. , Aboynnaes H.A., 3apbanues M.M. VicnenoBanue aHOMaJbHOTO
s¢¢exra Xoa B HOBBIX MATHUTHBIX TOMOJIOTHYECKHUX H30isTOopax MnBi,Te, u
MnBigTeg

Kypbanos H.T., babaoscanosa B.I'. VccnenoBanue AMHaAMUYECKUX BOJIH B
BSI3KOYNPYTHX IHITUHIPAX

Kimya

Agayev O.0., Sahtaxtinskaya P.T., Baxtiyar F., Abusova Z.B. 2-propil-4-metilfenolun
dehidrogenlosmo reaksiyasinda oksid katalizatorlarinin aktivliyi vo selektivliyinin
todqiqi

Mameoosa 2.C., Canaesa 3.4., I'yceiinosa A.J., Mamedanues I'.A. Tlonyuenue u
BEIJICTICHHC -aJlaHWHA C PUMEHEHUEM alPOTOHHBIX PACTBOPUTEIICH

Sofaraliyeva S.F., Tapdiqov S.Z., Zeynalov N.A. Xitozanin n-vinilpirrolidon va 4-
vinilpiridin ils calaq sopolimeri vo n-metil n-benzil téromali pH-a hassas hidrogellari
ilo levotiroksin-Na-un sorbsiyasi

Hoasonov E.K., Agakisivev R.R., Olizads R.A., Farhadova R.M., Xalilov S.P.
Amidoaminlorin miixtalif yag tursular ilo kompozisiyasi oasasinda hazirlanmis
konservasiya mayelorinin todqiqi

Gasimova G.Sh. Investigation of the mechanical and rheological properties of
molybdenum disulfide filled polypropylene

Hoasanova M.B. Piroqallol asasli reagentlorlo vanadium(V) ionunun spektrofotometrik
toyinat metodikalari

Ekologiya
Ohmadova R.R., Oliyeva A.§. Parafinli neftin reoloji xassolorinin doyismasinin
ekoloji aspektdon todqiqi

Cografiya
Mommadova C.S. Kigik Qafqaz orazisindo bas veran tektonik proseslor Vo onlarin
tasiri naticasinda yaranan landsaft diferensiasiyasi

Biologiya

Muxtarov H.S., Korimov T.O., Hiiseynov R.O. Xozarin Azorbaycan sektorunun
Gizilagac Daovlat Tobist Qorugu orazisinds ciilliitkimilor (Sharadriformes huxley,
1867) dastasino mansub olan novlarin yayilmasi vo miiasir miihafizo tadbirlori
bynvamosa J1.H., ['acanosa A.P., Mammaoosa I'. 1. OnipeneneHre TaKCOHOMUYECKOM
CTPYKTYPBI MUKOOHOTBI CYXUX CYOTPOITMYECKUX TUIOIOB (MHXKHUP, (PUCTAIIKH,
MHHJJb U YHAOH), pacpOCTPAHEHHBIX Ha ATIIIIEpPOHE

Texnika
Pycmamos I A., Mameoosa A.T. YnpaBieHue Ha4aabHbIM COCTOSTHUEM
JTMHAMAYECKHX CHCTEM C TIOMOIIBIO BXOHOTO UMITYJIbCa
Isgandarov 8.8., Tagiyeva A.D. Azorbaycanin su tasarriifat1 komplekslori vo Samur-
Abseron suvarma kompleksinin xiisusiyyatlori
Mommadova K.A., Ohmadova O.E. Bir sira geyri-salis tanzimloma ganunlarina
miixtalif geyri-salis implikasiyalarin totbigi asasinda AlS-larin sintezi
Haciyev A.O. Verilonlar bazasinda bufer amoliyyatlart vo onun cadvallorinds bazi
omoliyyatlarin avtomatlasdiriimasi
Isayeva T.M. Qeyri-xotti yiiklii yiiksokgorginlikli yarimstansiyada elektrik enerjisinin
keyfiyyat gostaricilorinin todqiqi

97

14

17

23

30

35

41

47

51

55

62

67

72

77

85

90



Kompiiter yigimi S.Sahverdiyeva
Texniki redaktor E.Hoasratova
Dil dostayi Lingvistik Markoz

Capa imzalanmisdir: 28.12.2022-ci il
Motboo kagizi, kagizin formati: 70 108 V4
Yiiksok gap tisulu. Hocmi: 23,18 s.¢.v.
Sifaris 152. Tiraj 250 niisxa.
Qiymati miigavils yolu ila.

Sumgayit Dovlat Universiteti
Redaksiya va nogr islori s6basi

Miixbir iinvan

Azarbaycan, 5008, Sumqayit, 43-cii mohallo
Tel: (0-12) 448-12-74
(0-18) 644-70-41
Faks: (0-18) 642-02-70

Web: https://www.ssu-scientificnews.edu.az

E-mail: sdu.elmixeberler@mail.ru



https://www.ssu-scientificnews.edu.az/
mailto:sdu.elmixeberler@mail.ru




