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IKIOLCULU, XOTTi %—TBRTiBLi ELLIPTIK TiP DIFERENSIAL

TONLIYIN FUNDAMENTAL HOLLININ KOSI-RIMAN TONLIYININ
FUNDAMENTAL HOLLINDON ALINMASI
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2
Acar sozlar: Kogi-Riman tonliyi, E-tartib elliptik tip tonlik, fundamental hall, faktorizasiya, Laplas

tanliyi.

Isdo iki 6lciilii, xotti %-tsrtibli diferensial tonlik ilo Kosi-Riman tonliyininin fundamental

hollori arasinda olaqo faktorizasiya iisulundan istifado etmoklo tapilmisdir. Belo ki, birinci tortib

elliptik tip olan Kosi-Riman tonliyinin fundamental hallindon, iki 6l¢iilii, xotti %-tartibli elliptik tip

tonliyin fundamental halli alinmisdir.

Giris: Bilirik ki, adi diferensial tonliyin fundamental hoalli dedikdo “asili olmayan” hallor basa
disiiliir [1, 2, 5] . Riyazi fizika tonliklorindo vo xiisusi toromoli tonliklor nozoriyyssindo sorhad
masaloloring asason elliptik tip tonliklor {iclin fundamental hoallor [3, 6, 9, 10] islorindo baxilmigdir.
Bu islordo elliptik tip tonliyin model (kanonik) sokli Laplas tonliyidir. Sonralar birinci tortib elliptik
tip olan Kosi-Riman tonliyi {i¢iin osason geyri-lokal sorhad sorti daxilindo masalalors [7, 8, 11, 12,
13] islorindo baxilmisdir.

Burada iso faktorizasiyadan istifads etmokls, Kosi-Riman tonliyindon %tertibli xotti elliptik

tip tonlik alinaraq bu tonliyin kosr tortib toromonin torifindon
istifado etmoklo [4] isindo fundamental halli li¢iin analitik ifads alinmisdir.

Qeyd edak ki, [3]-do bir ¢ox klassik tonliklor ti¢iin fundamental hollorin alinmasina bir fasil
hasr olunmusdur.

Bir daha qeyd edok ki, verilmis sorhod moasolosinin Qrin flinksiyasinin qurulmast
fundamental hall ilo miiqayisade ¢ox ¢otin prosesdir. Ancaq fundamental hollden istifado etmoklo
mosalonin fredholmlugu [13]-da bir ¢ox masalalar iiglin aparilmisdir.

Masalanin qoyulusu.

Molumdur ki [3],
ou(x) i ou(x) -0, )
0X, 0%,

Kosi-Riman tonliyinin fundamental halli [3]

1 1
- Y 2
R @

soklindadir, yoni
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(D, +iD )U(x) = 6(X) . ©)
Birinci tortib elliptik tip olan Kosi-Riman tonliyini asagidaki sokildo faktorizasiya edok.
1 1 2 1 1 2
(D3 +aD7)(DF + D7 D3 + DU (X) = 5(x) (4)
Burada sol torafi hesablayib alinan ifadoni (3) ilo tutusdursaq alariq:
p+a=0,
y+af =0, )
ay =1,
Buradan da,
a=-i, p=i, y=-1 (6)
oldugunu almis oluruq. Onda (4) asagidaki soklo diisor.
1 1
D3 W (x) —iD2 W (x) = &(x), (7)
Burada,
2 112
W(x) = (D; +iD3D3 — D3)U (%), (8)
Eyni qayda ils (4) avozinas agsagidaki kimi faktorizasiyaya da baxa bilorik.
2 1 1 2 1 1
(D, +iD,)U(X) = (D +iDf D3 - D7 )(D3 ~iDF)U(X) = 5(x), ©)
yani,
2 11 2
DSV (x)+iDEDJV (x) — D2V (X) = 5(X). (10)
Burada
1 1
V(x) =D3 U (x)—iD2 U (x) (12)
Bu ifadoni kasr tortib toromonin torifindon istifado etmekle hesablayaq [4].
_t) 3 _
V(X) = D3 U(x)—|D3 U(x) = — —j(xz v>_da ;1 I(Xl T) L)
27 0%, 7), t+ix, 2 X g (_ ), X, +i7
3" <

Alman (12) ifadasinin birinci toplananinda x, —t = &2, ikinci toplanaminda isa x, —7 =7°
ovozlomolorini aparaq. Onda (12)-don alariq.

v 1 o ¢ —3kde .1 ot —3p%dnp
(x) = 1 67 x —§3+ix)_| 1 8_-[ TN 3)):
27[(——)! 2 3fx, 9172 1 27[(_7), 1 T\ 1777
[ O P
27(~ ,)| X3 (x2 +'X1) 27(— ,)l My 51— (X —iXp)
_ ij fé
27[(——)' X o (£- 3%, +i% )&% + &%, +ix, +3/(x, +ix,) )
s o Uil — 1,41, (13)
+2ﬂ(‘;)! % "[ (17 =%, =% )® + m3fxq =i, +3/(x ~iX;)?) e



Tki 6lciilii, xatti %-tartibli elliptik tip diferensial tonliyin fundamental hallinin

Kosi-Riman tonliyinin fundamental hallindon alinmasi

Burada
T . ai f _ gdg _ —
2(- )t 2 o €= +)E + & i+ +0)°)
I, = 31.§f —— mdn _ _ .
2e(- )t 7o (7 -3/% =%, )* +m3fx —ix, +3/(x, —ix,)?)
Almnan ifadslords inteqralaltl fiinksiyalar ¢evirak. Bunun iigiin avvalca |, -i hesabayaq:

B&+C
(£ =3/x, +ix)(&? +<§VX2 ix, +3/(x; +1x,)*) 5 BVXZ +|X1) (&% + &% +ixg +3/(x, +ix;) )
A[f + E3I%, +ix, +3/(X, +ix)? }+(B§+C)[§—§/x2 + ixl]
@ )@+, i+, +ix)?)
Asanligla gorarik ki,

A+B=0, = B=-A

(14)

A-3/x, +ix;, —B-3/x, +ix, +C =1,

A-3(x, +ix))* —C-3/x, +ix, =0, = C = A¥X, +ix;
Beloliklo, A=— + g-—_ 1t ~ ¢c_1
3-3/x, +ix, 3-3/x, +ix, 3

Alnan ifadslori (14)-do nozors almagqla onlar1 (13)-ds yerins yazib hesablayaq. Belsliklo,

| 1 1 (sz +ix, —3/%,)° L1 arct92 3 3% Fix,
o 27(~ ), (X, +iX%)3/X, +iX, iX; J3 V3:3[x, +ix, 6

alariq. Analoji qayda ilo I, -ni hesablayaq.

+(Xz +ixl)'%}

| = 1 {_ 1 |7 (\[ \I ) + \/_(arct N, + 1[ X = IX2 :|
27 (- 5)l (% — X)X, — X, L X2 X, —iX,

—;_ soklindadir. | =1, +1, oldugundan asagidak: teoremi almis oluruq.
3x, - (4 i)

Teorem: Iki dlgiilii, xotti %-tartib ellitik tip olan tonliyin fundamental halli,

V(x) = (D§ —iD)U (x) = 11{ 13 [ G s OO
27 (=)! (X, +ix))3/%, +ix, | 6 ix,

arctg 2- \/Z+31/x2 |x1 1 1
«/§ V3-3[x, +ix, 6 (x2 +|x1) \/_2 27;( 3(x1 —iX,)3/X —iX,

(\/ —ix, —3/% ) +3(arcty 2%, +3 Xl__ixz -7 _;_ soklindadir.
—ix, \/§3\/ Xp —1X; 6 %/X_l'(xl —iX;)
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Tki 6liilii, xotti %-tam'bli elliptik tip diferensial tonliyin fundamental hallinin

Kosi-Riman tonliyinin fundamental hallindan alinmast

SUMMARY

ACQUISITION OF THE FUNDAMENTAL SOLUTION OF THE TWO-DIMENSIONAL, LINEAR
%—ELLIPTIC TYPE DIFFERENTIAL EQUATION ON THE FUNDAMENTAL SOLUTION OF

THE CAUCHY-RIMAN EQUATION
Aliyev N.A, Ibrahimov N.S, Guliyev.A.A

Key words: Cauchy-Riemann equation, %—order elliptic type equation, fundamental solution,

factorizing, Laplas equation.
The connection between fundamental solutions of Cauchy-Riemann’s equation with two-measure,

linear %—order differential equation has been found by using the factorizing in the paper method. The

. . 2 . . .
fundamental solution of two-measure, linear §—order elliptic type equation had been received from the

fundamental solution of the first order elliptic type Cauchy-Riemann’s equation.

Daxilolma tarixi: [lkin variant 05.02.2021
Son variant 25.02.2021



Sumgqayit Dévlot Universiteti — “ELMI XOBORLOR”— Tabiot vo texniki elmlor bolmasi
Cild 21 Ne 1 2021

V]IK 517.9

UCCJIEAOBAHUE PELIEHUS YPABHEHUS TPOJIOJBHO-
MONMEPEYHOI'O KOJEBAHMS CTEPYKHS C YUETOM BSI3KOCTH
CPEJIbI

AJIMEBA YJIbBUSI CAHI'AH KbI3bI

Cymeaumckuii 20cy0apCmeeHHblll YHuUsepcumem, Cm. npenooasames
Ulaliyeva 71@mail.ru

Knrwouesvie cnosa: sazxoynpyzue cucmemvl, npoo0IbHO-NONEPEUHble KOAeOAHUs, MOOYIb YRPY2OCHU,
unmezpo-oughgepenyuaivHoe  ypasHeHue, OpPUSUHAN — peuleHus, AMNAUMYOa
Konebanul, aza xorebanuil

Jlunamuyeckasi yCTOWYUBOCTD SIBJISIETCSL OJTHOM M3 OCHOBHBIX 3a/1a4 TEOPUU BSI3KOYIIPYTOCTH.
3aaya yCTOWYMBOCTH YNPYTUX CUCTEM B Ipeaenax 3akoHa ['yka paccmorpena B pabotax [7,8].
AHaJIOTHYHbBIE 33J]a4l C YYETOM CBOWMCTBAa HACIEICTBEHHOCTH Marepuaia Jjisi KOHKPETHBIX sIep
uccaeaoBansl B padorax [9,10].

B nanHoil paboTe ¢ momouIpI0 UHTErpajIbHOrO peodpa3zoBanus Jlamiaca pemraercs 3aaaya o
OUHAMHYECKONM  yCTOMYMBOCTH  BA3KOYNPYTMX  CTEpKHEH Ui  MPOM3BOJILHOTO  siapa
HACJIEICTBEHHOCTH.

H3BectHO, uTO wuHTerpo-guddepeHaibHoe ypaBHEHHE  MPOAOIbHO-IIONEPEYHOrO
BSI3KOYIIPYTOT0 CTEPKHS Moiydaercs u3 auddepeHuanibHOro ypaBHEHUS I YIPYTOTO CTEPXKHS

3aMeHOM Moayis ynpyroctu E omeparopom E =E[1-T"(t)]u, clenoBarensHo, nMeeT CHEAYIOLIU
Bu: [2,4]
o*u(x,t) o2u(x,t)
L4 L =qg(xt) , 1
PO q(xt) 1)
e U(x,t)— mepemernenns, O - IWIOTHOCTh MaTepuana, J - MOMEHT MHepuuu, ¢(X,t)- Tmonepeunas
Harpyska. TakKe BBINOJIHAETCS CIEAYIONIEE YCIOBUE:

I (tyu(t) = j I(t—7)u(r)dz 2)

EJ(L-T7(t)

Pemenue ypasuenus (1) 6ynem uckars B Buze [3]:
u(x,t) = T OV, () 3)
k=1

[Toncrasnas Beipaxkenue (3) B (1), ymHoxas ero Ha EJV{(X), 3aTeM MHTErpupys Mo JUIMHE
OaJKM MOJTy4yaeM BBIpAKECHHE

T+ i AT O =as®) (4)
rac
¢ _El . 1
= ﬂ’ = ,tV d
i = =% a4 wgpplq“ Vs (x)dx

[Ipenmonoxum, 4To HavaIbHBIC YCIOBHSI HYJIEBBIE, T.C.
Ts(t)=0 nput=0
T(t)=0 nput=0 5)
[Ipumensss mpeoOpazoBanue Jlarutaca mo Bpemenu t k ypaBHeHUto (4) c¢ yuderom (5)
nonyyaem [3,5]:
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= q(p)
T(p)= =
P+ @2[L-T(p)] ©)
Paznaraem 3namenarens B psij [3]:
1 Z( wiT( p)J
p? + ol -lT(p) P +a>§ S\pP o)
Torna ¢popmysl (6) MoxeM mpencTaButh B Buae [1,3]

= _ 1 @lT(p) ”F((”)
T = += +...+—+...
S(p) qS(p) p2+a)52 p2+a)52 (p LS )n+l

Breraucioum OpHUIMHAJIbl KAXKXJI0TO 4JICHA psga

_ 1 1 .
05 (P)———5=— [ 45 (t=)sin dd = w, (1)
p-+

@5 . Os

W, () = W, (t) * [ (t) = g j T(t—7)w, (r)d 7
W, (t) = Wy (0) * (1) = @ [ T(t =)W, ()d 7.
0

31ech BBEAEHEI cnez[yfonme 0603Ha‘{eHI/I}I

s I'(p)

Wl(t) s (p)- —w—Wo(p)F(p) a’sJ-F(t )Wy (7)d7

w, (0=, (p)- w o2, (p)T(P) - [ Tt~ Wy (2)d
28 0
w, (=T (p): ﬂ — 020, (AW — 02 j F(t-ow, ,(7)de.
Ws
Torga opuruHan pemeHui MOXKEM MPEJICTABUTh B BUJE:
Ts () = Wy (t) + 03w, (1) +...+ @E"W, (t) (7

Orciona BHIHO, 4TO peluenne ypasHenns (1) mns mpowmssomsubix (g (t) n sapa ['(t)
omnpenesnsercs B Buze psaa (7).
Teneps paccmoTpum uacTHbIA ciay4aid. Ilycte BHemmHss Harpyska ¢ (X,t) ompenensercs
CIIEAYIOIINM 00pazoMm:
g5 (x,t) =Ze™ (8)
T.€. HCCIIEelyeM YCTAaHOBUBIIIMECS BBHIHYK/IEHHBIE KOJIEOaHHs CHCTEMBI. Tor/ia pemeHne ypaBHeHUs
(4) Oynem ucKaTh B CIEIYIOIIEM BH/IE:

T(t) = Ae'™?) 9)
CHauana BBIYMCIIUM IpousBeieHne I (t)T (t) ormenbHO:

(0T @) = Ae'wjr(t 7)e™dr = Ae' jr(t 7)™ dr (10)

—00

CnemaeM 3aMeHy IepeMeHHON Z=t—7 B WHTerpase, Torjaa
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t ©
j I(t-z)e™dr =e™ j I'(z)e™dz =
—0 0

=glm [.[F(z) cosmzdz— ijl"(z)sin mzdz] = ™ ([, —iT).
0 0

VYuuteiBas 310 B ypaBHeHuu (10) momydaem

L (0T (t) = Ae"e™ [, —il] (11)
[Toacrasnss (8), (9) u (11) B ypaBHeHue (4) monydaeM:
2
A T +1-iTg) =€ .

S
W3 sToro ypaBHeHuUs onpeernsieM:

A= g

m)Y’ o) 1l
MJ +T, —1J +T¢ . tle-
R s

OTtcroga BHJIHO, YTO MPU YCTAHOBHUBIIUXCS BBIHYKICHHBIX KOJCOAHUSX BSI3KOYIIPYTUX CHCTEM,
aMIUTATY B U (Da3bl KoeOaHu MOKHO onpenenuTsb popmynamu (12) cOOTBETCTBEHHO.

(12)
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XULASO
OZLULUK XASSOSINO MALIK OLAN CUBUGUN UZUNUNA-ENINO
ROQSLORININ TODQIiQi
Aliyeva U.S.

Acgar sozlar: ozliielastik sistemlor, uzununa-enina ragslor, elastiklik modulu, inteqro-diferensial tonlik,
hallin orjinali, ragsin amplitudasi, ragsin fazasi

Bu isde Laplasin inteqral transformasiyasi vasitasilo ozliielastik ¢ubuglarin ixtiyari irsiyyot niivasi

ficiin dinamik dayaniglig1 mosalasi hall edilir. Ozliielastik cubugqlarin xarici qiivvalorin tosiri ilo yaranan

enina-uzununa ragsi harakatinin integro-diferensial tonliyinin halli Laplasin inteqral ¢evirmasinin komayi ilo
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arasdirlir. Masalonin halli avvalca ixtiyari irsiyyst funksiyasi tigin sira soklinds toyin edilmis vo sonra
alinmis holl xiisusi halda gorarlasmis macburi rogs iiglin arasdirilarag, rogsin amplitudasi vo fazasi toyin
edilmisgdir.

SUMMARY
STUDY OF THE EQUATION SOLUTION OF LONGITUDINAL-TRANSVERSE
VIBRATION RODS TAKING INTO ACCOUNT THE VISCOSITY OF THE MEDIUM
Aliyeva U.S.

Key words: viscoelastic systems, longitudinal-lateral vibrations, longitudinal modulus of elasticity,
integral-differential equation, original solution, vibration amplitude, vibration phase

In this article, the problem of the dynamic stability of viscoelastic rods for an arbitrary inheritance
kernel is solved using the integral Laplace transform. The solution of the integro-differential equation of
transverse-longitudinal oscillation of viscous elastic rods under the influence of external forces is
investigated with the help of Laplace integral transformation. The solution of the problem was first
determined in the form of series for an arbitrary inheritance function, then the solution obtained was
investigated for a forced dance in a special case, and the amplitude and phase of the dance were determined.

Daxilolma tarixi: [lkin variant 16.01.2021
Son variant 09.02.2021
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Acar sézlar: konservasiya mayelari, inhibitor, amidoamin, turbin yagi, korroziya.

Giris. XX osrin sonlarinda diinyada vo respublikamizda istor Kimya, istor horbi, istorsa do
kond tosaorriifatt siiratlo inkisaf etmokdodir. Lakin bu inkisaf 6zii ilo bir sira problemlor do
gotirmisdir. Belo Ki, bu sahalorin aktual masalalarindon biri do korroziya problemloridir.

Korroziyasinin tasiri ilo Sonayenin miixtolif saholorindo avadanliglarin siradan ¢ixmasi, otraf
miihito kiilli miqdarda tullantilarin atilmasi, antropogen faaliyyatin manfi tosir etdiyi otraf miihitin
daha da ¢irklonmasi ilo naticalonir. [1, 2]

Miixtalif metal avadanliglarinin korroziyadan miihafizasi vo onlarin istismar middatinin
uzadilmasi neft-gaz vo kimya sonayesi ligiin boyiik shamiyyat kasb edon an miihiim problemlardon
biridir Korroziya prosesinin garsisini tam almaq miimkiin olmasa da, onun siiratini nozars garpacaq
doracads azaltmaq miimkiindiir. Bunun tigiin miixtalif miihafizs vasitolori totbiq edilir.

Metal vo avadanliglar1 korroziyadan qorumaq {glin yaglar vo siirtkiilordan, inert
atmosferdan, quruduculardan vo korroziya inhibitorlarindan istifads olunur.

Atmosferdo metallarin korroziyaya ugramasi bork faza vo qaz miihiti sorhoddinds inkisaf edon
fiziki-kimyoavi proseslor naticasinds bas verir ki, bu da metallarin xassalorinin doyismasina gatirib
¢ixarir. [3,4, 5]

Atmosfer korroziyasinin qarsisini aimaq {igiin konservasiya mayelarinin vo stirtkiilorinin
istifadasi texniki cohatdon daha olverislidir vo ucuz basa galir. Holo kegan asrin 70-ci illarinin
ovvallarinds diinyanin gabaqceil firmalari ildo 5000 tona godar yagda hall olan inhibitorlar vo milyon
tonlarla inhibitorlagdirilmig yanacaqglar, yaglar, siirtkiilor istehsal edirdilor. [6, 7]

Azarbaycan alimlori azotlu tizvi birlogmolorin sintezi vo korroziya inhibitoru kimi todgiqi
sahosindo genis todqiqat islori aparmiglar. Alimlor iizvi aminlor, nitrobirlosmoalor, eyni zamanda
onlarin kompozisiya vo téramalarini sintez etmis vo onlar asasinda yiiksok effektiv, ¢oxfunksiyal
korroziya inhibitorlar1 yaratmiglar. [8,9,10]

Umumiyyatlos, adebiyyatdan molum olan vo sonayedo genis tatbiq sahasi tapmis ¢oxfunksiyali
korroziya inhibitorlarinin torkiblori hagqinda timumi molumat asagida verilmisdir [11,12,13]:

— imidozolinlar vo amidlar;

— miixtalif quruluslu aminlor;

— C17-Cys tarkibli yag tursulart;

— piridinlaer vo onlarin téromalori

— miihitds sathi gorilmani asag salan torkiblor.

Gorlindiiyli  kimi, totbiq edilon birlosmalorin oksariyyoti azotlu birlosmalor olaraq
aminospirtlor, nitrobirlogsmalor, imidozolinlor va s. birlosmalor soklinde mévcuddur. Neftdo hall
olan bu tip birlosmolorin sintezi vo sonayeds totbigi ilo AMEA NKPi-do AMEA-nin miixbir iizvii
V.M.Abbasovun rahbarliyi altinda genis tadqiqatlar aparilaraq, sorti olaraq Kaspi-2, Kaspi-4, Araz-
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Sintez olunmug amidoamin va miixtalif yag tursularimin kompozisiyast asasinda
hazirlanmis konservasiya mayelarinin tadqiqi

1 adlandirilmis neftdo holl olan korroziya inhibitorlar1 yaradilmisdir. Hidrogen-sulfid miihitinds
korroziyadan c¢ox yiiksok miidafio qabiliyyotine malik olan Kaspi-2 vo Kaspi-4 inhibitorlari
Qazaxistanin Tengiz yataginda on yiiksok H,S miihitinds miixtolif inhibitorlarla eyni zamanda
sinagqdan kegirilmis vo on yiiksok natico gdstormislor. Bu inhibitorlar elektrokimyoavi korroziya ilo
barabor mikrobioloji korroziyanin da garsisini maksimum daracads ala bilirlar. [14]

Odobiyyat aragdirmalari zamani goriiriik ki, inhibitor istehsalinda xammal kimi kimya
Sonayesinin tullantilarindan da genis sokilds istifads olunur. Bu daha az masrafls yiiksok keyfiyyatli
madds sintez etmoklo yanasi, ikinci emal sonayesinin do inkisafina miisbat tosir gostorir. Bu
istigamatdo Ufa todqgiqatgilari qazma tullantt mohlullar1 osasinda yeni torkibds inhibitor sintez
etmislor. Inhibitor niimunslorinin laboratoriya sinaglari kegirilmisdir vo onlarin polada tasirinin
effektivliyi miioyyon olunmusdur. [15]

1,6-Diaminoheksan korroziya inhibitorlar1, xiisusi ortiiklari, alagelondirici maddslor kimi do
istifado edilir. 1,6-Diaminoheksanin alinma tisullarindan biri adipin tursusunun ammonolizi va
sonraki1 dehidratasiyasi vo alinan adipodinitrilin misin xromiti vo ya nikel tizorinds hidrogenlosmasi
ilo alinur:

HOOC(CH,)4,COOH —xtt> NC(CH,),CN (90%);

Ni; NH
NC(CH)4CN + H; T5gec 1503wt H2N(CH)gNH, (95%);
Dinitrilin hidrogenlosmosi ammoniak istiraki ilo aparilir ki, slava reaksiyalar getmasin.
CH, = CH—CH = CH, + Cl,—* CICH,CH = CHCH,Cl +CICH,CH —CH—CH = CH,

Cl
CICH,CH = CH,Cl + CICH,CH—CH—CH = CH, %NGCHZCH — CHCH,CN
|
Cl
Ni; H,

NCCH,CH = CHCH,CN T35°¢: 50 am” H2N(CH,)¢NH,

1,6-Diaminoheksanin daha miiasir alinma tisulunda xammal kimi butadien-1,3 gotiiriiliir. Qaz
fazada butadien-1,3-iin xlorlagdirilmasi 1,2 vo 1,4-dixlorlu téromolorin qarigigr alinir. Bu qarisiq
sonra birbasa 1,4-disianobuten-2-ya mis (I) sianid va natrium sianidin tasiri ilo ¢evrilir. Doymamis
dinitril hidrogenlosdirildikds 1,6-diaminoheksan alinir: [16]

Masalonin qoyulusu. Toqdim olunan igsdo qargidali yag tursusu ilo 1,6-diaminoheksan
osasinda 1:1 mol nisbotindo sintez olunmus amidoaminin miixtolif yag tursular ilo
kompozisiyasinin T-30 turbin yagina olava olunmas: ilo konservasiya mayelori totbiq olunmusdur.
Holledici kimi T-30 markali turbin yagindan istifads olunmusdur. Sintez olunmus amidoaminlarin
miixtolif yag tursusu ilo kompozisiyalarini T-30 yaginda holl edorok (5,7 vo 10% olmagla)
konservasiya mayesi kimi "polad-3" markali metal 16vhoalor {izorinds sinaqdan kegirilmisdir.

Holli iisullari. Qargidali yag tursusu ilo 1,6-diaminoheksan asasinda alinmis amidoaminlarin
sintezi asagidaki kimi aparilmisdir.

Qarigdirict, termometr, qizdirict vo ayiricr qif ilo tochiz olunmus tigbogazli reaksiya kolbasina
avvalcadan hesablanmis migdarda texniki neft tursusu tokiilorok qarigsdirilmagla 80-100°C-ya qodar
qizdirtlir. Sonra bu temperatur soraitinds sintez ti¢lin nazords tutulmus 1,6-diaminoheksan reaksiya
aparmaq tgciin kolbada yerloson tursu tizorino todricon olave olunur. Reaksiyanin temperaturu
140°C-ya ¢atdirilaraq 3-3,5 saat miiddatinds intensiv garisdirmaqla davam etdirilir. Reaksiya basa
catdigdan sonra qizdirict sondiiriiliir, garigdirmani davam etdirmoklo reaksiya mohsulu 100°C-ya
godoar soyudulur vo reaksiya kolbasindan agzi kip baglanan qgaba kegirilir.

Qargidali yag tursusu vo 1,6-diaminoheksan osasinda amidoaminin alinmasi reaksiyasi
asagidaki kimidir:
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(@]
t=130-140°C /

RCOOH + H,N - CH, - CH, - CH, -CH, -CH,- CH, - NH, —— 3 R - C
NH - CH, - CH, - CH, - CH, -CH, -NH, + H,0

Sintez olunmus amidominlor vo miixtolif yag tursularinin kompozisiyasi asasinda hazirlanmis
konservasiya mayelslarinin fiziki-kimyavi xassalori 6yronilmis vo asagidaki kimidir.

Cadval 1.

Sintez olunmugs amidoamin va miixtalif yag tursularinin kompozisiyast asasinda hazirlanmuis
konservasiya mayelarinin fiziki-kimyavi xassalori

No Sintez olunmus asqarlar Stiasindirma | Sixliq 20°C- Donma
omsal1 da, kq/m® temperaturu,’C
1 | Qargidali yag tursusu:1,6-diaminoheksan ilo 1:1 1,4820 0,9070 -20

mol nisbatinds sintez olunmus amidoamin +
qargidalt yag tursusu 1:1 mol nisbatindoki
kompozisiyasinin T-30 yagi miihitindo 10%-li
mohlulu

2 | Qargidal yag tursusu:1,6-diaminoheksan (1:1 mol 1,4830 0,9085 -25
nisbatindo) amidoamin + giinobaxan yag tursusu
1:1 mol nisbatindoki kompozisiyasinin T-30 yagi
miihitinds 10%-1i mohlulu

3 | Qargidal yag tursusu:1,6-diaminoheksan (1:1 mol 1,4750 0,9110 -26
nisbatindo) amidoamin + pambiq yag tursusu 1:1
mol nisbatindoki kompozisiyasinin T-30 yagi
miihitinds 10%-1i mohlulu

4 | Qargidali yag tursusu: 1,6-diaminoheksan (1:1 mol 1,4720 0,9080 -23
nisbatindo) amidoamin + soya yag tursusu 1:1
mol nisbatindoki kompozisiyasinin T-30 yag1
miihitinds 10%-1i mahlulu

Sintez olunmus amidoaminin miixtolif yag tursulart ilo kompozisiyast miixtolif faiz
nisbatlorinds (5, 7, 10 vo 20%) T-30 yagi mohluluna slava olunmagla konservasiya mayelori
hazirlanmigdir. Bu konservasiya mayelorinin sinaqglari miixtalif miihitlordo «I"-4» termoriitubat
kamerasinda, doniz suyunda va 0,001%-li H,SO,; miihitinde aparilmisdir. Sintez olunmus
amidoaminin miixtolif yag tursular1 ilo kompozisiyast osasinda hazirlanmis konservasiya
mayelarinin donma temperaturu codval 1-don goriindiiyii kimi, -20°C-dan, -26°C-a godor asagi
diigiir. Amidoamin vo miixtolif yag tursulari osasinda hazirlanmig konservasiya mayelorinin
miixtalif miihitlords sinaq naticalari isa cadval -2-ds verilmisdir.

Codval 2-don goriindilyii kimi, miixtolif miihitlordo on yaxsi natico T-30 turbin yagi 80 vo
90% vo 10 vo 20% sintez olunmus amidoaminin pambiq yag tursusu ilo kompozisiyasini
gotiirmoklo alinmigdir. Aparilan sinaqlardan goériindiyii kimi, sintez olunmus amidoaminlarin
miixtolif yag tursulart ilo kompozisiyasi asasinda hazirlanmis konservasiya mayelari hor u¢ miihitdo
metal 16vhalorin korroziyadan miihafizo effektini daha da yiiksaldir. Asqar kimi olave olunan
inhibitorlarin mihafizo effekti, xammal kimi istifado olunan T-30 turbin yagmnin miihafizo
effektindon daha yiiksokdir.

Coadval 2-yo nozor salsaq, gorarik ki, bu inhibitorlarin 10 vo 20%-miqdarinda T-30 turbin
yagina oslave olunmasi ilo hazirlanmis konservasiya mayelorinin metal 16vhalori korroziyadan
miihafizo effekti daha da yiiksakdir. Belo ki, homin niimunalar (cadval2, niimuna Ne 4) 10 va 20%
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gotiirmoklo  «I"-4» termoriitubat kamerasinda 226 vo 240 giin, doniz suyunda 132 vo 165 giin,
0,001%-li H,SO,4 miihitinds iss 130 va 162 giin olmusdur.
Cadval 2.
T-30 yag miihitinds sintez olunmus amidoaminlorin miixtalif yag tursulari ilo
kompozisiyasinin konservasiya mayesi kimi sinaq naticaloari.

Niimunado Korroziyadan miihafizo miiddoti, giinlo
Ne Kompozisiyalarin torkibi inhibitorun «-4» . 0,001%-li
. . Daniz
miqdari, hidroka- suvunda H,SO,
%-1a merasinda y mohlulunda
1. T-30 turbin yag: 100 34 15 9
T-30 yag1 95%, 93%,90%, 5 165 57 55
5 80%+amidoamin (qargidali yag tursusu 7 180 72 70
' : 1,6- diaminoheksan ) : qargidali yag 10 220 105 101
tursusu 1:1 mol nisbatinds 20 232 135 131
T-30 yag1 95%, 93%,90%,80% 5 134 42 41
3 +amidoamin (qargidali yag tursusu : 7 167 52 50
" | 1,6- diaminoheksan ) : giinabaxan yag 10 185 65 62
tursusu 1:1 mol nisbatinds 20 200 95 91
T-30 yag1 95%, 93%,90%,80% 5 200 65 62
4 +amidoamin (gargidali yag tursusu : 7 217 109 105
' 1,6- diaminoheksan ) : pambiq yag 10 226 132 130
tursusu 1:1 mol nisbatindo 20 240 165 162
T-30 yag1 95%, 93%,90%,80% 5 153 45 41
5 +amidoamin (qargidali yag tursusu : 7 175 62 60
" | 1,6- diaminoheksan ) : soya yag tursusu 10 210 90 85
1:1 mol nisbatinda 20 228 105 100
240] vl Sakil. Amidominin miixtalif yag tursulart ilo
- 230 ] 0?2 kompozisiyasinin «I-4» termoriitubat
kamerasinda  konservasiya mayesi

kimi sinagimin gostaricilari.

1.Qargidal1 yag tursusu:1,6 — diaminoheksan

(2:1 mol nishatinds) + pambiq yag tursusu
1:1 mol nisbatinda.

2.Qargidal1 yag tursusu:1,6 — diaminoheksan
(1:1 mol nisbatinda) + qargidal yag tursusu
1:1 mol nisbatinda.

3.Qargidal1 yag tursusu:1,6 — diaminoheksan
(2:1 mol nishatinds) + soya yag tursusu
1:1 mol nisbatinda.

4.Qargidali yag tursusu:1,6 — diaminoheksan
(1:1 mol nisbatinds) + giinabaxan yag tursusu
1:1 mol nishatinda.

Korroziyadan muhafizy maddyti, gtnl
=~
3 8
1 1
\s
>

T %Iy

Inhibitorun migdara

Sokilo nozor salsaq, goriiriik ki, qargidali yag tursusunun 1,6-diaminoheksan ilo 1:1 mmol
nisbatinds sintez olunmus amidoaminin pambiq yag tursusu ilo kompozisiyasi osasinda hazirlanmig
konservasiya mayelori daha yiiksok miihafizo gabiliyystino malikdir (ayri 1). Aparilan sinaqlara
osason belo bir naticoys golmok olar ki, asas xammal kimi istifado etdiyimiz qargidali yag
tursusunun, 1,6-diaminoheksan ilo 1:1 mol nisbatinds sintez olunmus amidoaminin miixtalif yag
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tursular1 ilo kompozisiyasinin 10 vo 20% miqdarinda gotirmoklo konservasiya mayelorinin
hazirlanmas1 daha alverisli hesab oluna bilar.

Naticalar.

1. Qargidali yag tursusunun, 1,6-diaminoheksan ilo 1:1 mol nisbatinds sintez olunmus
amidoaminin miixtolif yag tursulari ilo (pambiq, soya, giinobaxan va qargidali) kompozisiyas1 T-30
turbin yagina qatilaraq, konservasiya mayelori hazirlanmisdir. Miioyyon edilmisdir ki, gargidali yag
tursusunun 1,6-diaminoheksan ilo 1:1 mol nisbotinds sintez olunmus amidoaminin gargidali yag
tursusu ilo kompozisiyasi 20% miqdarinda gétiiriildiiyii halda «I'-4» termoriitubat kamerasinda,
doniz suyunda va 0,001%-li H,SO, mohlulunda «polad-3» markali metal 16vhoalorin korroziyadan
miihafizo effekti ardicil olaraq 232, 135 vo 131 giin olmusdur.

2. Qargidali yag tursusunun, 1,6-diaminoheksan ilo 1:1 mol nisbotinds sintez olunmus
amidoamini pambiq yag tursusu ilo kompozisiyasi 20% miqdarinda gotiirtildiiyii halda iso hamin
miihitlords daha yiiksok 240,165 vo 162 giin natico gostormisdir.
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PE3IOME
N3YYEHUE KOHCEPBAIIMOHHBIX )KUJAKOCTEM , I3TOTOBJIEHHBIX HA OCHOBE
KOMITIO3UIIUU CUHTE3UPOBAHHBIX AMUJIOAMMWHOB C PA3JIMYHBIMU
ZKUPHBIMU KUCJIOTAMMU
Ab6acoe B.M., I'acanoe 3.K., Azakuwueeg P.

Kntouegvle cnoea: xoHcepgayuoHHvle HCUOKOCMU, UHSUOUMOpP, AMUOOAMUH, MYPOUHHOE MACIO,
Koppo3us

[Tyrem moOaBneHNs KOMIO3UIIMK U3 KACIOTHI KYKYPY3HOTO Macia, aMU0aMUHOB, CHHTE3UPOBAHHBIX
¢ 1,6-mnaMMHOTeKCaHOM B MOJISIPHOM COOTHOIIEHWH 1:1, M pasnUyHBIX >KUPHBIX KHUCJIOT (XJIOMKOBOH,
COEBOH, MOJICOTHEUHOM M KYKYPY3HOH) B TypOuHHOE Macyio T-30 ObUIM M3rOTOBJICHBI KOHCEPBAIIMOHHBIC
KHUJKOCTH, TIOCTIE YETO BBIIEPKAHHBIE B HIUX METaNINYecKue TuiacTUHbl Mapkd "'Ctanb-3" OBITH MCIBITAHBI
Ha 3()(HEeKTUBHOCTh aHTUKOPPO3MOHHOHN 3aIUTHI B YCIOBUSAX TEPMOBIaKHOW 00paboTku B kamepe "I'-4", a
takke B Mopckod Boge u 0,0001%-om pactBope H2SO4. B pesynbrate ObUIO  BBISBIEHO,
YTO KOHCEpBAIMOHHBIE KHUIKOCTH, U3TOTOBJIEHHbIE HA OCHOBE KOMITO3UIIMU KHCIOTHI KYKYpy3HOTO Macia U
aMUJ0AMHHOB, CHHTE3UPOBAHHBIX C 1,6-THAMHUHOTEKCAaHOM B MOJISIPHOM COOTHOIICHHH 1:1, ¢ KUCIOTOM
XJIOIIKOBOTO Maclia, IEMOHCTPHUPYIOT 0oJiee BRICOKYIO 3 (h)eKTUBHOCTP B 3aITUTE METAITMYECKUX TUIACTHH OT
KOPpPO3UH, HEXENIN KOHCEPBAIlMOHHBIE KUJIKOCTH, N3TOTOBIEHHbBIE HA OCHOBE KOMITO3UIIUN AMHJOAMHUHOB C
JIPYTAMHU SKAPHBIMU KHUCIIOTAMHU.

SUMMARY
STUDY OF CONSERVATION LIQUIDS BASED ON THE COMPOSITION
OF SYNTHESIZED AMIDOAMINE AND VARIOUS FATTY ACIDS
Abbasov V.M., Hasanov E.K., Aghakishiyev R.

Key words: conservation liquids, inhibitor, amidoamine, turbine oil, corrosion

Conservation liquids were prepared, using the composition of corn fatty acids with 1,6-diaminohexane
which was synthesized by amidoamine and 1:1 mol with various fatty acids (cotton, soy, sunflower and corn)
by adding into T-30 turbine oil. Then named «polad-3» metal sheets were inserted into conservative liquids
and tested for corrosion protection in the G-4 thermocouple chamber, seawater, and 0.001% H2S04 solution.
It was found that, metal sheets of conservative fluid that was prepared by using the composition of corn fatty
acids with 1,6-diaminohexane which was synthesized by amidoamine and 1:1 mol with the ratio of corn fatty
acids have higher corrosion effect than the conservative fluid that was prepared by using the composition of
amidoamine with other fatty acids.

Daxilolma tarixi: [lkin variant 28.12.2019
Son variant 07.02.2020
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VHTeHCMBHOE pa3BUTHE XMMHHA B O0JACTH KaK HACBINICHHBIX, TaK M HEHACBHIICHHBIX
HUTPWIOB TPEACTABISET BO3MOXHOCTb IIOJIyYEHHMs] HOBBIX KJIACCOB COEJUHEHUMN, HMMEIOLIUX
HIMPOKYIO 00JIACTh PUMEHEHHUSI B CAMBIX Pa3JIMYHBIX OTPACIISX HPOMBIIUICHHOCTH [ 1-5].

B nanHOI cTaTthe NpUBOAATCS PE3yNbTaThl HAYYHO-UCCIEI0BATEIbCKUX padoT 1o cunrezy N-
JIKWJIaMUJIOB HA OCHOBE alM(paTUUECKUX HUTPUIIOB U 0i-OJI€(PHUHOB, a TaKXKe HaX0KJIEHUS obsacTeit
UX MIPUMEHEHHUS.

I[lo pesynpraTam  ObuIM  pa3paboTaHbl  MeTOAbI  mosydeHHst  N-3aMerieHHbIX
akpunankuiaamMuaoB: N-(dermmatun)akpunaMuasl, N-(heHUIITHII)METaKpHUIIaMH/T, B3aUMOJICHCTBU-
€M COOTBETCTBYIOIIMX HEHACBHIIICHHBIX HUTPWIOB (akpuinoHuTpui — HAK, merakpuioHUTpHI —
MAH) co ctuposioM 1 BOJIOi B IPUCYTCTBUHM CEPHON KUCIIOTHI, C UCIIOJIb30BaHUEM MeToJ] Putrepa.
TepmoauHamMuueckuil pacyer peakuuil noiaydeHus N-aJkuiaMuzoB Ha OCHOBE anu(aTHYECKUX
HUTPWJIOB U 0-0J€(PUHOB MOKa3al, 4TO PEaKLUsi CHJIBHO 3K30TepMHMUEcKas U PaBHOBECHE HX B
YCIIOBUSIX OIbITA CABUHYTO B CTOPOHY 0Opa3zoBaHus N-ankuiamMuios.

IlokazaHo, uTo mnpoTekaHue peakuuu nomydeHuss N-(peHMIPTII)  3aMeleHHBIX
aKpWIAJIKUIAMHUIOB 00YCIIOBIEHO PEAaKIIMOHHOW CIIOCOOHOCTHbIO HUTPUIIBHOW TPYIIIbI, a HAIUYUE
JIBOMHOM CBSI3U CYIIECTBEHHOI'O BIUSHUS HE OKa3bIBaeT.

Ha ocHOBaHUM SKCIIEpUMEHTAIBHBIX JaHHBIX YCTAHOBJICHO, YTO ONTHMAJIbHBIMH YCIOBHSIMHU
nonydeHuss N-(deHwndTun)-akpwiamuaa U N-(GeHUIITUI)METaKpUIaMua SBISIOTCS: TeMIe-
patypa — 60 u 70°C, MPOJIOJDKUTENBHOCTE peakiuu 30 muH aist N-(peHwmTII)akpuiaMuaa u s
N-(pennmTun)merakpunampaa 60 MHH — COOTBETCTBEHHO, COOTHOILEHHE  KOMIIOHEHTOB
Hutpui:ctupon (HAK-ctupon u MAH-ctupon) cocrasnser 2:1.

DKclepUMEeHTaIbHbIE JJAaHHBIE TAK)KE MOKA3bIBAIOT, YTO MPH COOTHOIIEHUHM HUTPHII-CTUPOI,
paBHOM 2:1, nocturaercs nouytu nojHoe npespauienne HuTpuios (HAKa nnu MAHa) B neneBbie
npoayKThl: N-(denumTi)akpui - (96,0%) u metakpunamubl (86,9%). [TosTomy, 3a onTuMaIbHOE
COOTHOILIEHHE HUTPWIL:CTUPOJ MPHUHATO 2:1, Tak KaK MCHOJIb30BAHHWE COOTHOLIeHUs Oosnbiie 2:1,
CBSI3aHO CO CJIOKHOCTSMU OTJEJCHHS IEeJIeBOr0 NPOAYKTa OT CTHUPOJA, YTO COOTBETCTBEHHO
OTpakaeTcsi Ha SKOHOMUYHOCTHU M MPUBOMT K YJOPOKAHMIO MpoIiecca.

Takum oOpa3oM, Ha OCHOBAaHWU TPOBEJIEHHBIX HCCICIOBAHUN peaknuii N-3aMeleHHBIX
aJIKUJIAMHUJIOB M3 HeHachllleHHbIX anmudarndeckux HUTpwioB (HAK, MAH) u ansda-onepunon
OBUTH YCTAHOBJICHBI ONITUMAITBHBIC YCIIOBUS TIPOBEICHUS PEAKIINH, TP KOTOPBIX BBIXOIBI IIEJIEBBIX
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MPOAYKTOB cOCTaBISIFOT 40-84% B 3aBUCMMOCTH OT MOJICKYJISIPHOM Macchl HUTPWIOB H alib(da-
osieprHOB.

Kak u3BecTHO, /UIs yay4IICHUSI CBOWCTB PE3MHOBON CMECH MTPUMEHSIOT aHTUCTapuTeu. [6-8]
[Tonyuennsie N-(permmrun)amuasl (N-ODA) akpuI0BOM M METaKPHIOBON KHUCIOT MPUMEHSUIUCH
B KadyecTBe AaHTHUCTApUTENICH BYJIKAHU3aTOPOB CHHTETUYECKHMX KaydyyKOB, B YaCTHOCTH,
MIPOTEKTOPHBIX PE3UH, C LIETbI0 YAYUIICHHUsS TEIJIOCTOMKOCTH pe3uH. M3BecTHO, YTO B KauecTBe
aHTHCTapUTeNIel — aHTHO30HAHTOB NpuMeHstoTcs: NiN-3ameniennsie GenunneHamuabl. [losTomy mo
aHAJIOTUU C U3BECTHBIMHU, MOTY4YeHHbIE N-3aMelIeHHbIe aMU/Ibl MOYKHO OTHECTH K aHTHCTAPUTEISAM
MMEHHO TaKOro TUMA JEUCTBUA. MeXaHU3M JIEUCTBUS aHTUO30HAHTOB BO MHOTOM BCE €III€ HE SICEH,
OJIHAKO CYILIECTBYET MHEHHE, YTO OHH SIBIISIIOTCA OoJiee peaKlIMOHHO-CIIOCOOHBIMU, YeM KaydyKH U
PE3UHBI, TaK KaK 00pa3yloT IJIOTHBIM 3aIUTHBINA CIIOH.

W3BecTHa MpOTEKTOpHAs PE3WHOBAas CMECh HAa OCHOBE CTHPOJI-AUBUHWIBHOTO Kaydyka, B
COCTaBe KOTOPOTO COAEpXKHUTCA jpoporocrosimuii antucraputens N-denwmn- N-uzonpomnmi-f-
dbenunen-guamud (mpoaykt 4010 NA). OgHako pe3uHbl W3 JaHHOH CMECH MMEIOT IMOHMKEHHYIO
TEIJIOCTOMKOCTh, YTO OIPAaHUYMBAIOT X NMPUMEHEHHE. KOMITOHEHTBI 3TON CMeCH TpEeCTaBIICHBI B
Tabimue 1.

Tabauya 1.
Cocmag pe3unosou cmecu

Nee KommnoneHTsI Coneprxanue, Mac.d.
II1 ’

1 CKC-30 apm-15 (CTHpOIBHBIN KaydyK) 68,75

2 CKJl (1MBHHUIBHBIN Kay4IyK) 31,25

3 Cepa 1,7

4 Cynbhenamun 1,0

5 Benuna nuHKOBEIE 3,25

6 OJenHOBAas KACJIOTA 1,0

7 Creapun 1,0

8 MukpoBocK 1,0

9 N-HUTpO30MheHMITAMUH 0,7

10 [Tponykr 4010 NA* anTHCTapHUTENbH 0,5 (mepeMeHHO 3aMeHsIIH)

11 ATETOHAaHWIHH 1,0

12 Kanndonp 1,0

13 CrupanbHO-UHAEHOBAs CMOJIa 2,0

14 Macino [TH-6 14,0

15 Caxxa HM-100 60,0

* TIpomyxt 4010 N A - N-denmi-, N-uzonpomnmn-B-¢heHuneHanaMmH

Kak BuHO, B KauecTBe aHTUCTapUTeNs UcHoib3ytoT npoAaykT 4010 Na, T.e. N-dpenun-N-u3zo-
nponui-p-peHunIuaMmuH.

VYKazaHHbIE CTapUTeNd JOpPOTHE W B OCHOBHOM 3aKyIMaloTCs 3a pyOekoM. 3amMeHa 3THX
JIOpOTUX MPOJYKTOB Ha OoJiee JelieBble, oJydyaeMble U3 0ojee JEeIIeBOro U JOCTYITHOTO ChIPhS —
akTyanbHas mnpoOinema. Kak Obuio oTrmeueHo, mnoiydeHHble aBTopamu N-(deHmmsTHII)amuab!
AKpUJIOBOM, METAKPHJIOBOM KHCJIOT OBUIM WCIBITAHBI B KaUe€CTBE aHTUCTAPUTENICH MPOTEKTOPHOU
PE3NHOBOM CMeCH.

KOMIOHEHTBI NPOTEKTOPHOW PE3WHOBOM CMECH BBOAWIM B J03aTOP B COOTHOILIEHUSX,
npuBeeHHbIX B Tabmuue 1. B kauectBe aHTHcTapuTeneil Obuin ucmbiTaHbl N-((heHHIITHIT)
metakpmiiaMug, N-(dbennn)akpunamu, nonepeMeHHo. Y Ka3aHHbIe COeAMHEHNS BBOJIUIIM B 103aTOP
B koinuecTse 0,5 mac.u. [Tocine MexaHMYECKOro epeMeInBalusl CMECh TIOJaBAIM B BYJIKaHU3ATOP,
IJle €€ HarpeBaju 10 143°C.
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B Ta6JII/II_[e 2 MNPUBCACHBI PE3YyJIbTAThl MCHBITAHHA BYJIKAHU3AaTOPOB, MPUTOTOBJICHHBIX W3

PE3UHOBLIX cMecel.

Tabauya 2.
Cocmag pe3un’™
Temme- Bynkanusarop
Bpewms o
parypa ByJkaHu3aTOp IPOTEKTOPHOH CMecH
NeNe | ®uznko-mexaHUueckue P OCT;I;I(/)IPC HoH ( cbc N- | ¢ N~(bennn-
III1 [oKasarenu CHILT 3THIT)
Bynkannzanmn MPOAYKTOM 3THIN)-
MeTaKpuiIa-
4010 NA AKpUIIaAMH] o
oM MHJIOM
%-
1 | Hanpspkenue npu 300/3 143° 50! 78 72 72
HOM YJUIMHEHHUH, KI/CM
2 | Ipenen HpO‘IH(;CTI/I npu m 151 145 148
pa3pbiBe, KI/CM
3 | OrHOCHUTENBHOE /- 520 600 580
yJUIMHEHHE
4 0O/OCTaTquoe YIITHHEHHE, m 18 22 20
5 ConpoTHBIIeHUE /- 50 45 47
pa3aupy, Kr/cMm
6 | Hcrupanue, cm*/kBr.uac -/l- 240 250 240
7 Teepmocts o lllopy -/l- 58 55 56
8 | Crapeme npu 100°C, 72 | K;=0,54 K;=0,60 K;=0,58
qac K:=0,65 K:=0,70 K:=0,70
9 TemmoeMkocTh pu /- K;s=0,70 K;s=0,70 K;5=0,68
100°C** K=0,75 K.=0,72 K,=0,70

*copmepkaHue aHTHCTapuTenei — 0,5 mac.9acreid,
** K — mpenen npouHocTH, Ke — mpesesr mpoYHOCTH OTHOCUTENBHOTO YUTMHEHNUS

Kax BHUJOHO U3 Ta6J'II/II_U>I 2 WCTIBITaHHBIS IMPOAYKTHI B KAUCCTBC aHTHCTapHTeHCﬁ HC yXyalaroT

(U3HKO-MEXaHHUYECKUE CBOWCTBA MPOTEKTOPHBIX PE3WHOBBIX CMECEH, W TMOITOMY MOTYT OBITh
MCIONIb30BaHbl B3aMeH UMIOpPTHOro mopororo mpoaykta 4010 NA. Kak mokazamu pe3ynbTaThl
WCTIIBITAHUH, TIPH TPUMEHEHUN N-3aMEIICHHBIX aMHUJIOB YBEIUYHBAIACH TEPMOCTONKOCTh PE3HH,
T.€. MOXHO CYHTaTh, 4TO N-(QeHHIITHI)aMUABl KapOOHOBBIX KHUCIOT O0JIaJal0T B KaKOM-TO
CTENEHN U aHTHOKCUIAHTHLIMU CBOMCTBAMU.

KpOMe TOro, NpeUMYIICCTBA CUHTC3UPOBAHHBIX HNPOAYKTOB 3aKIIHOYAOTCA B TOM, YTO HUX

MoJIy4yaroT Ha baze ACHICBOI0 HUCXOOHOI'O ChIPbA MOOOYHBIX IMPOAYKTOB IHPOJM3a W IIpolecca
OKHCJIIUTCIIBHOI'0O aMMOHOJIM3a, YTO HNPHUBOAUT K YACHICBJICHUIO camMou HpOTeKTOpHOI\/’I pe3I/IHOBOI71
CMECH, TP COXpPaHCHUN BBICOKOH TEINIOCTOMKOCTH PE3UH, MMOJTYYCHHBIX U3 HEC.

w
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XULASO
AZOT TORKIBLi DOYMAMIS KARBOHIDROGENLOR PROTEKTORLU
REZIN QARISIGIN ANTiSTARITORLARI KiMi
Mbommadova E.S., Salayeva Z.C., Hiiseynova A.E., Mommadbaliyev G.A.

Acar sozlor: alkilamidlar, nitrillar, a-olefinlar, antistaritorlar, protektorlu rezin qarisiq, istiliya qarsi
miiqgavimat

Mogqalada N-alifatik nitrillorin va a-olefinlorin sintezi, onlarin totbiqi saholori iizra elmi-tadqigat
islorinin naticalori toqdim edilmigdir. N-ovozlonmis akrilamidlorin olde edilmasi tisullart islonmigdir: N-
(feniletil)akrilamidlor, N-(feniletil) metakrilamidlor miivafiq doymamis nitrillorin (akril — NAK,
metakrilonitril — MAN) stirol va su ilo kiikiird tursusunun istiraki ilo Ritter metodundan istifado etmoklo
qarsiligh tosiri gostorilir. Toyin olunmus optimal proses soraitlori miioyyon edilmisdir ki, bu zaman
hadoflonmis mohsullarin naticslari nitrillorin molekulyar kiitlosindon vo o -dan asili olaraq 40-84% toskil
edir. Alinmis birlogsmoalar protektorlu rezin garisigin antistaritorlar: kimi test edilmisdir. Noticolor gostarir ki,
onlar rezin qarisiqlarin fiziki-mexaniki xiisusiyyatlorini pislosdirmir, rezinlorin istilik miiqavimatini artirir,
buna gora do bahali seriyali diafenin (4010 NA) avazins istifads edils bilar.

SUMMARY
NITROGEN-CONTAINING UNSATURATED HYDROCARBONS
AS ANTI-AGING PROTECTOR RUBBER COMPOUNDS
Mammadova E.S., Salayeva Z.Ch., Huseynova A.E., Mammadaliyev H.A.

Key words: alkylamides, nitriles, a-olefins, anti-aging agents, tread rubber compound, heat resistance

The article presents the results of research work on the synthesis of N-aliphatic nitriles and a-olefins,
as well as their applications. Methods have been developed for the preparation of N-substituted acrylamides:
N- (phenylethyl) acrylamides, N- (phenylethyl) methacrylamides by reacting the corresponding unsaturated
nitriles (acrylonitrile - AAN, methacrylonitrile - MAN) with styrene and water in the presence of sulfuric
acid using the Ritter method. The optimal process conditions are established under which the yields of the
target products are 40-84%, depending on the molecular weight of nitriles and a-olefins. The resulting
compounds were tested as anti-aging protector rubber compounds. The results showed that they do not
impair the physicomechanical properties of the rubber compounds, but increase the heat resistance of the
rubbers; therefore, they can be used instead of the expensive serial diaphen (4010 NA).

Daxilolma tarixi: [lkin variant 30.01.2020
Son variant 04.05.2020
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Acar sézlar: 1-naftol, etanol, alkillosma, Zr, H-mordenit, sabit is, fasilasiz rejim

Hor bir katalitik prosesin effektivliyi onun texnoloji gostoricilorinin alverigliliyi vo
katalizatorun xassolorindon, o climlodon istismar xassalorindon asilidir. [1] Bunu nozoro alaraq,
1-naftolun etanolla alkillosmo reaksiyasini fasilosiz rejimdo todqiq etmok kimi masolo garsiya
qoyulmusdur.

Ik névbode, geyd etmoliyik ki, ovvelki illor Zr,H-mordenit katalizatoru istirakinda bu
reaksiyanin otrafli todqiqi noticosinds olverisli reaksiya soraiti secilmisdir. T-340°C, 3 - 1,0 stt,v=
1: 5 mol/mol. Bu soraitdo alinan 2-etil-1-naftolun ¢evrilmis vo ilkin gotiiriilmiis 1-naftola goéra
hesablanmis ¢iximlar1 miivafiq olaraq 87,6 va 35,3%, 1-naftolun birdofolik konversiyast iso 40,3%
togkil edir. [2] Prosesdo alinan 1-etoksinaftalinin vo 4-etil-1-naftolun da imumi selektivliyinin
kifayat qodor olmast (8,5%) oksigenli mohsullara gore timumi selektivliyi 95,1%-o, ¢iximi iso
38,2%-0 qaldirilir vo alinan katalizatorun ndvbati morholodoki emalin1 xeyli asanlagdirir. Zr,H -
mordenit katalizatorunun alkillosmo prosesindo sabit is miiddoti baslangicda gotiiriilmiis H-
mordenitlo miiqayisado do xeyli yiiksokdir. ilkin todqgigatlar naticesinda secilmis H-mordenit (x=24)
istirakinda 340°C temperaturda, verilon xammalin 1,0 st* hocmi surotinds va 1-naftolun etanola
olan mol nisbatinin 1:5 qiymatinds naftolun birdofslik konversiyasi 45,0%, baslangic 1-naftola goro
hesablanmis monoetilnaftollarin (2-etil-1-naftol vo 4-etil-1-naftol) iimumi ¢ixim1 33,5% c¢evrilmis
1-naftola goro hesablanmis monoetilnaftollarin ¢iximi 74,5% toskil edir. Alinan monoetilnaftollar
garisiginda 2-etil-1-naftol qatiligi 94,0% olur. Bu naticalorlo yanasi H-mordenit katalizatoru 1-
naftolun etanolla alkillogmo reaksiyasinda asagi sabitliyo malik olur. Yuxarida qeyd etdiyimiz
naticolor 7 saata qodor doyismoz qalir vo prosesin sonraki miiddotindo pislogir. Belo ki, 12 saat
orzinds aparilmis alkillosmadon alinan monoetilnaftollarin ¢iximi 33,5%-don 12,8%-o diisiir vo 14
saatliq fasilosiz prosesdo bu gosterici he¢o enir. Aktivliyi azalmig H-mordenitin regenerasiyasi
aparilmig vo 5 saat orzindo 450°C temperaturda hava axini istirakinda onun {izorino y18ilmis koks
yandirilmigdir. Aktivliyi tam barpa olunmus H-mordenit ndvboti morholodo 6,5-7 saat orzindo
fasilosiz islomis vo sonraki saatlarda ovvolki kimi dezaktivasiyaya ugramisdir. Modifikasiya
olunmus seolitlorin bu gdstaricisini toyin etmak liciin todqiqatlar aparilmis vo miioyyon edilmisdir
ki, onlarin istismar xassolori H-mordenitlo miiqayisodo xeyli artir. Belo ki, Ni,H-mordenit
katalizatoru gotiiriilditkdo 1-naftolun etanolla alkillosmo reaksiyasi 245 saat, Zr,H-mordenit olan
halda 300 saat, Pd,H-mordenit istirakinda iso 315 saat oarzindo aparmaq miimkiindiir. Gostorilon
miiddotds aparilmis tocriibalor zamani katalizatorlar aktivlik va selektivliyini doyigsmoz saxlayirlar.
Zr,H-mordenit katalizatorunun sabit is miiddotino durulagdiricilarin tosiri do 6nomlidir. Bunu
nazars alaraq, alkillosma reaksiyasinda durulasdirict kimi gétiirilmiis azotun 1 litr katalizatora goro
1 saatliq sorfi 100-600 litr hiidudunda doyisdirilmis vo daha sabit istismar miiddsti (300 saat) azot
axininin 600 litr hocminds oldo olunmusdur. Bu zaman monoetil-1-naftollarin ¢iximi da daha
yiiksok (41,0%) olur (codval). Baslangic qarisigda suyun 2 mol gotiiriilmosi sabit is miiddotini 75
saata, 6 mol gotiriildiikde iso 140 saata qaldirir. Bu da reaksiya qarisiginda olan baslangic
komponentlorin (1-naftol vo etanol) parsial tozyiqlorinin azalmasi hesabina onlarin katalizator ilo
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kontakt vaxtinin azalmasi ilo izah oluna bilor. Digor torofdon durulasdiricilarin hacminin ve mol
payimnin azaldilmasi oksino olaraq 1-naftol vo etanolun katalitik prosesdoki parsial tozyiqlorinin
artmast vo kontakt vaxtinin g¢oxalmasi hesabina moqsadyonlii reaksiyanin siirotinin qismen
azalmasina, yan cevrilmolorin vo xiisuson do kondenslosmo proseslorinin iso paymin artmasina
gotirib ¢ixarir.

Cadval .

Zr,H-mordenit istirakinda 1-naftolun etanolla alkillasma reaksiyasina miixtalif durulasdiricilarin
tasiri, reaksiyanin saraiti:T-340°C , 3 - 1,0 St‘l, v = 1:5 mol/mol

Gostoricinin adi Durulagdiricinin ad

azot azot su buxarinin mol pay1
Durulagdiricinin sorfi 1litr katalizatora gors bir saatda 100 600 2 6
1-naftolun konversiyas1,% 55,0 475 40,5 30,5
Baglangic 1-naftola gora hesablanmig monoetil-1- 29,5 41,0 35,0 27,5
naftollarin ¢iximi
Katalizatorun sabit is miiddoti, Saatla 50 300 75 140

Dezaktivasiya olunmus sirkonium H-mordenitin aktivliyini barpa etmok iicin onun
oksidlosdirici regenerasiyasi aparilmisdir. Regenerasiya havanin istirakinda 450°C temperaturda
aparilmis havanin 1litr katalizatora goro hesablanmis 1 saatliq hocmi 600 litr gotiirilmiisdiir. Bu
sorait oavvalco do aparilmis todqgiqatlarin naticosindo segilmis vo sirkonium mordenit katalizatoru
ticlin do mogbul sayilir.

Tadqgiqatin novboti morhalasindo regenerasiya miiddstinin borpaolunma dsrocasine tosiri
oyranilmis vo alinan naticoalor sokilds verilir. Goriindiiyl kimi, katalizatorun 100% barpa olunmasi
5,5-6 saatliq regenerasiya miiddstindo olds olunur: Dezaktivasiya olunmus mordenitin 1 saatliq
regenerasiyasindan onun aktivliyinin barpast 40,0%, 3 saatliq regenerasiyasindan iso 83,0%-i bas
verir. 6 saat oksidlosdirici regenerasiyadan aktivliyini tam barpa edon sirkonium H-mordenit 1-
naftolun etanolla alkillogsmasini yenos do uzun miiddat fasilosiz gergoklosdirmok iqtidarinda olur.

Dezaktivasiya olunmus katalizatorlarin soth xarakteristikalar1 ilo yeni hazirlanmis vo
regenerasiya olunmus niimunslorin uygun gostoricilorini miiqayiso etdikdo onlarin quruluslarinda
doyisiklik miisahido edilmomis, lakin aktivliyi azalan niimunslordo xiisusi sothin xeyli asagi
diismasinin bas verdiyi {izo ¢ixmisdir. [3]

¢ 1\
90
7 {5 Jo
50T
30 T

10 T

1 - 3 4 5 6 saal

Sakil. Zr,H-mordenit katalizatorunun regenerasiva miiddatinin barpaolunma daracasino
(2-etil-1-naftolun ¢iximina) tasiri T-340°C , 9 - 1,0 st*, 1-naftolun etanola olan mol nisbati 1:5
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Agayev ©.0., Siileymanova P.V., Nazarova M.K.

Beloliklo, aparilmis todqiqatlar naticasindo sirkonium H-mordenitin 1-naftolun etanolla
alkillogsmo reaksiyasinda 300 saata qodor fasilosiz rejimdo sabit istismar xassoloro malik oldugu vo
prosesin azot miihitinds aparilmasi labiidliiyli askar edilmisdir. Miioyyan edilmis soraitds bu seolitin
oksidlosdirici regenerasiyasi vasitosilo onun aktivliyinin tam borpa edilmosi vo alkillosmo
prosesindo tokraran istifadosi tosdiq edilmigdir.
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PE3IOME
HNCCIEJAOBAHUE PEAKIIUU AJTIKUJINPOBAHUSA 1-HA®TOJIA 9TAHOJIOM
B HEINIPEPBIBHOM PEKUME
Azaee A.A., Cyneiimanoea I1.B., Hazaposea M.K.

Knrouesvre cnoea: l-nagpmon, smanon, anxunuposanue, Zr,H-mopoenum, cmabuivhas paboma,
HenpepblEHbLL PENHCUM.

[MpuBomsaTCcst pe3yibTaThl WCCIEAOBAHUS pEaKIWH ANKWIMpoBaHUs l-HapTona »STaHOIOM B
NPUCYTCTBHU IIEOJMTHOTO Karamm3aropa Zr,H-MopaeHWT B HemnpepblBHOM pexkume. HMccnemoBanus
MPOBOJMIUCH B PEAKTOpE CO CTAIIOHAPHBIM CJIOEM KaTalu3aTopa W HW3YyYCHO BIHSIHUE Pa3IMYHBIX
pazbaBuTeneil Ha CTaOMIBFHYIO0 pa0OTy KaTaTUTHYECKOW CHCTEMBI. B 3aBUCHMOCTH OT IPpUPOABI pa3OaBUTENS
(a3o0T, BOMISIHOM Tap) W €T0 KOMMYeCTBa CTa0MIbHAs paboTa MOPACHUTHOTO Karaim3aTopa coctasiser 50-300
4acoB. YCTaHOBIEH PEeXHM pereHepanuu karaiauzaropa mnocie 300-4acoB HempepbIBHOW paboThl, KOTOPBIH
no3BossieT 100%-Hoe BOCCTaHOBIIEHUE €T0 aKTHBHOCTH.

SUMMARY
RESEARCH OF THE ALKYLATION OF 1-NAPHTHOLE WITH
ETHANOL IN A CONTINUOUS MODE
Aghayev A.A., Suleymanova P.V., Nazarova M.K.

Key words: 1-naphthol, ethanol, alkylation, Zr, H-mordenite, stable operation, continuous mode.

The results of the study of the reaction of alkylation of 1-naphthol with ethanol in the presence of the
zeolite catalyst Zr,H-mordenite in a continuous mode are presented. The studies were carried out in a reactor
with a stationary catalyst bed and the effect of various diluents on the stable operation of the catalytic system
was studied. Depending on the nature of the diluent (nitrogen, water vapor) and its amount, the stable
operation of the mordenite catalyst is 50-300 hours. The catalyst regeneration mode is set after 300 hours of
continuous operation, which allows 100% recovery of its activity.
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Olko igtisadiyyatnin davamli inkisafinin osas istiqgamoti neft-qaz xammalinin hasilat1 vo
emali heab edilir. Respublikamizin neft sonayesino neft vo qazin hasilati, neft mohsullarinin
istehsali, homg¢inin onlarin satis1 daxildir. Neft-kimya vo neft emali miiossisalori mohsullarinin
keyfiyyotini yaxsilasdirmaga imkan veran texnologiyalarin islonib hazirlanmasi vo totbiqi yerli
sonayenin movcud sahasinin ugurlu inkisafint miithiim amili hesab edilir. [1, 2]

Daxili bazarda istehlak ounan neft-kimya kompleksi moahsullarinin 30%-don ¢oxu avtomobil
benzinlorinin payma diisiir. Miiharrik yanacaqlara sort toloblorin qoyulmasi yiiksokoktanli vo
ekoloji tomiz amtoo mohsullar1 komponentlorinin istehsalt zorurating sobab olur. Ona gore do xatti
alkanlarin izomerlogmasi amtaa benzinlorin istehsali zamani aktual texnologiya hesab edilir. [3-5]

Yiingiil karbohidrogenlorin katalitik izomerlogsmasi prosesi torkibindo ¢oxlu miqdarda xotti
parafinlor olan asagi oktan adodli birbasa qovulma benzin fraksiyalarinin vo katalitik riforming
rafinatlarinin istismar xassalarini yaxsilasdirmaga imkan verir. [6]

Moéveud todgigat isindo sonaye OMNICAT-210P vo H-OMNICAT seolit katalizatoru
tizorindo heksanin hidroizomerlogmasi prosesi tadqiq edilmisdir.

Tacriibanin metodikasi. Hidroizomerlosmo prosesi aximn tipli reaktorda, 200-350°C
temperatur intervalinda, hidrogenin xammala 2:1 mol nisbatinds tadqiq edilmisdir. Miigayisali
todgigat aparmaq mogqsadilo, katalizator kimi sonaye OMNICAT-210P vo onun hidrogen formasi
olan H-OMNICAT seolitdon istifado olunmusdur. Katalizatorun miqdar1 5 sm® gotlirlilmisdiir.
Sonaye OMNICAT-210P Kkatalizatorundan H-OMNICAT katalizatorunu hazirlamaq iigiin o,
2N NH4NOs; mohlulu ilo emal edilir. Ilkin seolit vo ammonium nitrat mahlulu nisboti (3+5)
intervalinda olmalidir. Emal prosesi 1 saat miiddotindo daimi qgarigma yolu ilo 50-60°C
temperaturda aparilir. Proses basa catdigdan sonra alinmis qarisiq soyudulur, siiziiliir vo distillo
suyu ilo yuyulur. Yuyuldugdan sonra alinan qarisiq stizgocds siiziiliir, 1 sutka miiddotindo atmosfer
havasinda, 3-5 saat arzindo quruducu skafda 120°C temperaturda qurudulur. Qarisiq qurudugdan
sonra 5 saat miiddotindo mufel sobasinda 500°C-do kozordilir, sonra iso hoblosdirilib istifado
olunur.

Xammal vo reaksiya mohsullar1 xromatoqrafik iisulla todqiq edilmisdir. Maye reaksiya
mohsullar1 alovlu-ionlasdirici detetktorlu “CHROM-5" xromatoqrafinin kdmoyi 1ilo analiz
edilmisdir. Xromatoqraf 1 m uzunluqlu siiso kalonka ilo tochiz edilmisdir. Kalonkada sorbent kimi
inzen karpici (INZ-600) iizorina hopdurulmus vazelin yagindan istifado olunmusdur. Proses intensiv
hidrogen miihitindo aparildig: {igiin lazim olan hidrogeni oldo etmok {ii¢iin generatordan istifado
edilmisdir.

Naticolor va onlarin miizakirasi. Yiiksokoktanli ekoloji tomiz benzin komponentlorinin
istehsali zamanm1 on effektiv texnologiya ylingiil benzin fraksiyalarinin (xiisusilo, Cs-Cs
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fraksiyalarinin) izomerlogmosi hesab edilir. Cs-Cg fraksiyalarinin nisboton daha saxoli quruluslu
izomerlori daha yiliksok oktan odadino malikdir.

Yuxarida geyd etdiyimiz kimi, miiqayisali tadqiqat aparmaq moqsadile tadqiqatlar hom ilkin
dasiyict kimi gotiiriilmiis sonaye OMNICAT-210P Kkatalizatorunun istiraki ilo, hom do onun
hidrogen formas1 olan H-OMNICAT-dan istifade olunmaqla aparilmisdir. Hor bir prosesds oldugu
kimi izomerlosmo prosesindo do osas gostorici xammalin konversiyast vo alinan mogsadli
mohsullarin ¢iximi hesab edilir. Bu baximdan moévcud tadqiqat isindo xromatoqramin dolillorine
osason alinmis izomerlorin faizlo miqdar1 vo konversiya torofimizdon hesablanmisdir. Asagidaki
codvoldo hor iki katalizator (sonaye OMNICAT-210P vo onun hidrogen formasi olan H-
OMNICAT) iizorinda n-heksanin hidroizomerlosmo prosesinin osas gostaricilorinin hesablanmis
qiymatlori gostorilmisdir.

Cadval.
Seolittorkibli katalizatorlar tizarinds heksanin hidroizomerlagsma prosesinin gostoricilari

Géstoricil Katalizator

osterieror OMNICAT-210P H-OMNICAT
Tem'%gat“r' 200 250 300 350 200 250 300 350
Izomerlorin

ciximi, % 21,1 20,1 17,8 16,6 20,0 24,3 22,2 19,5

kiit.

Konversiya 65,7 69,4 72,8 72,4 71,1 73,0 73,6 76,6

Cadvaldon goriindiiyii kimi, ilkin sonaye OMNICAT-210P katalizatoru iizerinda n-heksanin
hidoizomerlogmasi zamani prosesin temperaturu artdiqca prosesin asas gostoricilorindon biri olan
izomerlorin ¢iximi azalir, konversiya iso oksino artir.

Belo ki, bu katalizator {izorindo izomerlorin ¢iximi1 200°C-do 21,1% (kiit)-don 350°C-do
16,6%-o0 godor azalmigdir. Xammalin konversiyasi iso maksimumdan kegorok azalmisdir. 200°C-do
konversiya 65,7%-don 300°C-do 72,8%-0 qodar yiiksalmis, sonradan iso 350°C-do 72,4%-0 qodar
azalmigdir. Homin katalizator istiraki ilo maksimal ¢ixim 200°C temperaturda (21,1 %), maksimal
konversiya iso 300 °C-do (72,8 %) miisahido olunur.

Sintez edilmis H-OMNICAT Kkatalizatoru iizorindo hidroizomerlosmo prosesi do eyni
temperatur intervalinda (200-350°C) todqiq edilmisdir. Bu zamam prosesin temperaturunun artmasi
ilo izomerlorin ¢ixim1 maksimumdan kecgorok azalir, konversiya iso oksino artir. Bu katalizator
iizorindo maksimal c¢ixim 250°C temperaturda (24,3%), maksimal konversiya iso 350°C-do
(76,6%) miisahids olunur.

Bildiyimiz kimi, optimal temperaturun yiliksalmasi zaman slava algagmolekullu alkanlarin
omoalo golmasi reaksiyalarinin artmasi noticosindo katalizatorun selektivliyinin azalmast vo
izomerizatin oktan adodinin asag1 diismosi bas verir. Izomerlorin ¢iximim azalmasimi da prosesin
temperaturunun artmast noticosinds katalizatorun kreking gqabiliyyatinin yiiksalmasi vo onun
izomerlosmo qabiliyyatinin azalmasi ilo izah etmok olar. Prosesin konversiyasinin yiiksolmasi iso
aparilan todqiqatlar noticosinds slavo mohsullarin ¢iximinin artmasi ilo izah edilir.

Beloliklo, aparilmis todqiqatlar gostorir ki, heksanin hidroizomerlogmasi {i¢iin nisboton asagi
temperatur daha olverisli hesab olunur. Bu zaman hor iki katalizator {izorindo izomerlorin ¢iximi
daha yiiksok olur. Golocokdo H-OMNICAT Kkatalizatorunu nikel duzlari ilo modifikasiya edorok
yeni katalizatorlarin sintezi va onlar iizarindo moévcud istigamatds tadgiqatlarin aparilmast nazards
tutulmusdur.
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B Hacrosmeit pabote u3ydeH mporecc ruapou3oMepu3anny H-rekcata. s cpaBHUTENBHOrO aHaIn3a
B KAueCTBE KaTajJu3aTOpPOB MCHOJb30BAIM NpoMbIIUIeHHBIH Katanuzatop OMNICAT-210 P u ero
BOJOpoHYI0 (opMmy H-meonura. Ha ocHOBe MpOBeIEHHBIX MCCIIEIOBAaHUN MOKA3aJlM, YTO C IMOBBIILICHUEM
TEMIIepaTypbl BEIXO]] H30MEPOB Ha CHHTE3UPOBAaHHOM H-00pa3HOM IIEOJIMTHOM KaTaln3aTope YMEHBIIAETCS,
NpOXOJAs Yepe3 MAaKCHUMyM. YMEHBIICHHE BBIXOa HM30MEPOB OOBICHACTCS YBEIMYEHHEM KPEKWHI-
CIOCOOHOCTH ~ KaTanu3aropa M yYMEHBIICHHEM H30MEPU3AIlMOHHON CHOCOOHOCTH C TIOBBIIICHUEM
TEMIIEPATYPHI.

SUMMARY
HYDROISOMERATION OF HEXANE ON H-ZEOLIiTE CATALYST
Zeynalov E.T., Abudov J.G.

Key words: H-zeolite, isomerisation, conversion, hydroisomerization, catalyst

In the present work, the process of n-hexane hydroisomerization has been studied. For comparative
analysis, the industrial catalyst OMNICAT-210 P and its hydrogen form H-zeolite were used as catalysts.
Based on the studies carried out, it was shown that with increasing temperature, the yield of isomers on the
synthesized H-zeolite catalyst decreases, passing through a maximum. The decrease in the yield of isomers is
explained by an increase in the cracking capacity of the catalyst and a decrease in the isomerization capacity
with increasing temperature.

Daxilolma tarixi: [lkin variant 23.11.2020
Son variant 10.02.2021
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Son dovrlords polimer materiallarindan vo plastik kiitlolordon hazirlanan  miixtalif
momulatlarin ekstremal soraitlords istifado olunmalarina tolobatin artmasi ilo slagodar olaraq, uzun
miiddot yiiksok temperatur soraitinds istismar oluna bilon xiisusi toyinatli polimer materiallarinin
hazirlanmasi istiqgamatindo intensiv todqiqatlar aparilir. [1-3] Odur ki, torkibindo eyni zamanda
kiikiird vo azot atomlart olan goxfunksiyali birlosmalorin yeni ndvlorinin sintezi miasir totbiqi
kimyanin vo kimya texnologiyasinin garsisinda duran baslica problemlordon biridir. Bu név
birlosmoalor hom nozori cohotdon ohomiyyst kosb edir, hom do yeni ndv xiisusi toyinatl
birlosmolorin alinmasinda istifads olunur.

Odobiyyatdan moalumdur ki, episulfidlorin sintezindo miixtolif iisullardan istifado edilir.
Torkibinds nitril qrupu saxlayan episulfidlorin sintezi R.A.Sultanov vo amokdaslarinin toklif etdiyi
tisuldan istifado etmoklo hoyata kegirilmisdir. [4] Bu tisul B-(alkil, alkenil) aminpropionnitrillorin
kalium hidroksid istirakinda tioepixlorhidrinls garsiliglh tosirino osaslanir. Reaksiya asagidaki sxem
izro gedorok miivafiq nitriltorkibli episulfidlorin alinmasi ilo naticolonir:

S

S
+ H»N KOH
CI/\A 2 \/\CN —— f E "
\/\CN

R — CHs (1), CoHs (11), CsHy (1), i-CsH7 (1V), CaHg (V), i-CaHg (V1), CsHar (VI1I), CHp=CH—
CH, (VIII).

Sintez olunan episulfidlorin tomizliyino xromatoqrafik analiz {isulu ilo nozarst edilmis,
quruluslar isa 1Q-spektroskopiya iisulunun kémayi ilo tayin edilmisdir. Belo ki, masalon, QMX-nin
naticoloring gora, tomizliyi 99.8 % olan N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)aminin (1) 1Q-
spektrindo 2250, 1259, 916 vo 859 sm™ saholorindo udma zolaglar1 vardir ki, onlar da miivafiq
olaraq nitril, episulfid va {iglii amin qruplarinin valentlik ragslorina moaxsusdur. [5] Spektrin 1680-
1640 sm™ tezlikli sahosindo CH,=CH- qrupunu sociyyslondiron udma zolagi yoxdur. Arasdirilan
spektrdo —CH—CH3; qrupunun C—H rabitasinin valentlik (3600-2800 sm*, LiF prizmasit) vo
deformasiya rogslori (1500-1300 sm™, NaCl prizmasi) iciin sociyyovi olan udma zolag: da
miisahido edilmir.

Todqgiqat zamani [B-(alkil, tsikloheksil, alkenil)aminpropionitrillorin qolovi miihitds
tioepixlorhidrinls reaksiyasindan torkibinds nitrilqrupu saxlayan episulfidlorin 8 yeni niimayandasi
sintez edilmis, torkib vo quruluslart miiasir fiziki-kimyavi analiz metodlarinin kémoyi ilo toyin
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Xiisusi tayinatl polimerlorin alinmasinda istifads olunan nitriltorkibli episulfidlorin sintezi

edilmigdir. Miioyyon edilmisdir ki, birli aminlords alkil radikalinin bdylimosi vo normal quruluslu
alkil radikalinin saxoli quruluslu radikalla ovoz olunmasi episulfidlorin ¢iximini artirir.

Sintez olunan episulfidlorin miixtslif kimyavi birlosmalorlo qarsiligl tosir reaksiyalari hoyata
kecirilmisdir. Miioyyon olunmusdur ki, sintez olunan episulfidlordo epitioqrup cox foaldir vo
aminlor, hidrogenxlorid vo Qrinyar reaktivi ilo qarsiligh tosirdo olaraq uygun téromolor omaolo
gotirir.

Sintez olunan episulfidlorin bazi niimayandalari laboratoriya goraitinde ED-20 markali sonaye
epoksidian gatranina modifikator kimi sinagqdan kegirilmis vo qonaotboxs noticolor oldo
olunmugdur. Miioyyon olunmusdur ki, torkibindo allil radiakali saxlayan episulfidlo modifikasiya
olunmus epoksidian gatraninin dartilmaya qarsi miigavimati vo adgeziya gabiliyyoti modifikasiya
olunmamis qatrana nisboton xeyli yiiksokdir.

Tacriibi hissa.

N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I). Mexaniki qarisdirici, akssoyuducu,
termometr vo damci qifi ilo tochiz olunmus iigbogazli yumrudibli reaksiya kolbasma 10.8 q (0.1
mol) yeni qovulmus tioepixlorhidrin yerlosdirilir. intensiv qarigdirilaraq 5 °C temperatura godor
soyuduldugdan sonra iizorino 8.4 q (0.1 mol) 3-(metilamin)propannitril slave edilir. Gostorilon
miqdarda aminnitrilin olavo edilmasi basa catdigdan sonra reaksiya kiitlosi 6 saat miiddstindo
qarigdirilir vo sohara qodor kolbada saxlanilir.

Ertosi giin kolbadaki barkimis kiitlonin iizrino 200 ml susuz dietil efiri olavo olunur. Intensiv
qarisdirilaraq soyudulmagla {izering 5.6 q narin xirdalanmis KOH olavs olunur.

Bundan sonra kolbadaki qarisiq efirin qaynama temperaturunda yenidon 8 saat orzindo
qarisdirilir. Qarisiq siizgocdon kecirilorak amals golon duzdan tomizlonir. Siizgac {izerindoki duz iki
dofo efirlo yuyulur. Efir qaliglar1 vo filtrat birloesdirilir vo kozordilorok susuzlagdirilmis CuSO4
tizorindo 12 saat miiddeatinds qurudulur.

Torkibindon atmosfer tozyiqindos distills ilo efir qovuldugdan sonra galan qaligdan vakuumda
distillo ilo 2.4 q moagsadlik mohsul olan N-metil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I) alinir.
Tokrar distillo edilorok asagidaki fiziki sabitlori toyin edilmisdir.

T. gay. 105-106 °C (1.5 mm c. siit.), np*® 1.4898, d;*° 1.022. Cixim 15.4 %. Tapildi: C 53.41,
53.68; H 7.89, 7.96; N 17.38, 17.57 %; MRp 44.146. C;H1,SN,. Hesabland1: C 53.81; H 7.74; N
17.93%; MRp 44.046.

Asagidaki nitriltorkibli episulfidlor ds analoji soraitds sintez edilmisdir.

N-etil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I1). | Tacriiba soraitinde 10.8 g (0.1 mol)
yeni qovulmus tioepixlorhidrin vo 9.8 q (0.1 mol) 3-(etilamin)propannitrildon 3.4 q N-etil-N-(B-
sianetil)-N-(2,3-epitiopropil)amin (II) alinmusdir. T. qay. 111-112 °C (0.5 mm c. siit.), np*® 1.4892,
ds?° 1.0214. Crxim 20.0 %. Tapildi: C 56.25, 56.41; H 8.13, 8.24; N 16.57, 16.71%; MRp 48.10.
CgH14SN,. Hesablandi: C 56.43; H 8.29; N 16.45%; MRp 48.69.

N-propil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (I11). T. qay. 121-122 °C (0.5 mm c. siit.),
np?° 1.4990, d,2° 1.0194. Cixim 30.0 %. Tapildi: C 58.56, 58.41; H 8.32, 8.46; N 15.12, 15.46 %;
MRp 53.06. CoH16SN,. Hesablandi: C 58.69; H 8.69; N 15.21 %; MRp 53.01.

N-izopropil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (1V). T. gay. 124-125 °C (1.0 mm c.
siit.), np?® 1.5012, d4%° 1.0235. Cixim 20.0 %. Tapild: C 58.52, 58.33; H 8.67, 8.71; N 15.96, 15.11
%; MRp 53.02. CgH16SN,. Hesablandi: C 58.69; H 8.69; N 15.21 %; MRp 53.01.

N-butil-N-(p-sianetil)-N-(2,3-epitiopropil)amin (V). T. gay. 141-142 °C (0.5 mm c. siit.),
np?° 1.4998, d,2° 0.9967. Cixim 40.0 %. Tapildi: C 60.23, 60.90; H 9.02, 9.18; N 14.48, 14.23 %;
MRp 58.52. C1oH1sSN,. Hesablandi: C 60.60; H 8.06; N 14.19 %; MRp 57.99.

N-izobutiI-N-(!}-sianetiI)-N-(2,3-epitiopropiI)amin (VI). T. qay. 144-145 °C (1.0 mm c.
siit.), np?® 1.4994, d;*° 0.9917. Cixim 35.0 %. Tapildi: C 60.81, 60.86; H 9.15, 9.21; N 14.48, 14.29
%; MRp 57.62. C1oH18SN>. Hesablandi: C 60.60; H 8.06; N 14.19 %; MRp 57.99.
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N-tsikloheksil-N-(B-sianetil)-N-(2,3-epitiopropil)amin (VI1). T. qay. 152-153 °C (0.5 mm
c. siit.), np?° 1.5220, d,;* 1.0280. Cixim 47.0 %. Tapildi: C 64.42, 64.13; H 8.88, 8.71; N 16.42,
16.91 %; MRp 65.50. C1,H20SN,. Hesablandi: C 64.29; H 8.89; N 16.78 %; MRp 57.99.

N-allil-N-(p-sianetil)-N-(2,3-epitiopropil)amin (V1I1). T. gay. 128 °C (0.5 mm c. siit.), np>
1.5226, d4*° 1.0325. Cixim 55.0 %. Tapildi: C 59.21, 59.13; H 7.81, 7.58; N 15.12, 15.02 %; MRp
52.75. CgH14SN,. Hesablandr: C 59.34; H 7.69; N 15.38 %; MRp 52.86.

Epoksidian qatrami va siantorkibli episulfidlordon polimer kompozisiya materialinin
hazirlanmasi.

100 kiitlo hisso epoksidian qatranina qarigdirila-qarigdirila 5, 10 vo 15 kiitlo hisso I, I, V va
VIII nitriltorkibli episulfidlor olavo olunur. Alinan kiitloyo 15 kiitlo hisso borkidici-
polietilenpoliamin olavo edilir. Noticads, acig-sart rongli kiitlo alinir vo ovvalcodon hazirlanmis
goliblors tokiilorok 16 saat miiddotindo otaq temperaturunda saxlanir. Bundan sonra 60, 80 vo 120
e temperatura qodor qizdirilaraq fiziki-mexaniki xassoalori toyin edilir.
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PE3IOME
CUHTE3 HUTPUJICOJAEPKAIUX IIUCYJIbPUTO0B, IPUMEHSEMBIX
JJIA MMOJIYYEHUS TIOJIMMEPOB OCOBOI'O HABHAYEHU S
Mycmacgpaese M.M., baiipamos I'.K., /[»casadoea C.I.

Knioueevie cnoga: nonumepvl 0cobo2o Hasmauenus, Humpuicooepicauyue, anUCYIbHuUoLL,
AMUHONPONUOHUMPUTIBL, CheKmpoCcKonus, sanenmmule cueHanvl,
INOKCUOUAHOBbLE CMOTIbL, MOOUDUKAMOP.

HccrnenoBanbl peakiiii  THOSMUXJIOPTUAPHHA B TPHCYTCTBUM THUAPOKCHIA Kaius ¢ P-(ankwu,
UKJIOANKWI,  AJKCHHJI)aMUHOIPOITHOHUTPUIIAMH. CuHTE3UpOBaHBl  HOBBIE  TPEJCTABUTEIN
HUTPWICOJCPIKAINX JMUCYIH(GUIOB M YCTAaHOBICHBI COCTaB W CTPOSHHE BHOBb CHHTE3HMPOBAHHBIX
COEIMHEHHH C IOMOIIBIO0 COBPEMEHHBIX (DU3MKO-XHMMHUUECKHX METO/I0B aHAIIU3A.

YcTaHOBNIEHO, YTO B IEPBUYHBIX AMUHAX C YBEJIIMUEHUEM JUIMHBI JIKUIBHOTO pajliKaia v Ipu 3aMeHe
QIKUIIBHOTO pajHKaja HOPMaJbHOTO CTPOEHHS C AJIKWJIBHBIM PAJAMKaJIOM pPAa3BETBICHHOTO CTPOCHHS
BBIXO/IbI TIOYYEHHBIX POYKTOB PEAKIIUN YBEINYUBAIOTCS.
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Xiisusi tayinatl polimerlorin alinmasinda istifads olunan nitriltorkibli episulfidlorin sintezi

SUMMARY
SYNTHESIS OF NITRILE-CONTAINING EPISULFIDES USED
FOR OBTAINING POLYMERS OF SPECIAL PURPOSE
Mustafayev M.M., Bayramov G.K., Javadova S.H.

Key words: polymers of special purpose, nitrile-containing, episulfides, aminopropionitriles,
spectroscopy, valence oscillations, epoxy diane resins, modifier.

The thioclorohydrin reaction in the presence of potassium hydroxide with B-(alkyl, cycloalkyl,
alkenyl) aminopropylnitriles has been investigated.

New representatives of the nitrile-containing episulfides have been synthesized and the composition
and structure of resynthesized compounds by modern physical-mechanical methods of analysis have been
established.

It has been established that in primary amines with increase of alkyl radical length and in substitution
of alkyl radical of normal structure with alkyl radical of branched structure the yields of prepared products of
reaction increase.

Daxilolma tarixi: [lkin variant 16.01.2020
Son variant 10.03.2020
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B HayyHO-TeXHHWYECKOW JHMTEpaType HMEETCs JOCTaTOYHO CBENEHHH 00 WCCIIeI0BaHUU
nporecca mnoiydeHus: cymnepdocdara, oOorameHHOro asoToM, a TaKKe O BIMSHUM Cylbdara
(dbocdara) aMmMOHMSI HA MEXaHU3M B3aMMOICHCTBUS ITPUPOIHBIX (pochaToB ¢ cepHOit kucioToit [1-2].

BBenenue runpodocdara aMMOHUS B IpOLECCPA3N0KEHUU NPUPOAHBIX (hochaToB CepHOIt
KHUCJIOTOW TIPOM3BOAMIN C IEJIbI0 ONpEACTCHHs YCIOBHUH YCKOPEHHS NpoIecca W TOTy4eHUs
cynepdocdara, MOAUPULINPOBAHHOTO TOMOIHUTEIBHBIM TUTATEIBHBIM JIEMEHTOM - a30TOM.

BrImosTHEHHBIE 3KCIEPUMEHTBI 10 TMONYYCHHIO cyrepdocdara, 0OOOTalIeHHOTO a30TOM,
[OKa3aJld, 4TO TEXHOJOIMYECKHM BO3MOXHO IPOBOJUTH INpPOLECC B JIEHCTBYIOIIMX IeXax IO
npou3BOACTBY cynepdocdata [3]. beutn onpeneneHbl OCHOBHBIE MapaMeTphl Mpoliecca, PU3NKO-
XMMHUYECKHE M MEXaHUYECKHE IOKa3aTeId IOJyYe€HHOI'o MPOJYKTa, OJHAKO B HEIO0CTATOYHOMH
CTENIEHU H3Yy4YEHO CTPYKTypHO-(pa3oBble ocoOeHHocTH cynepdocdara, IOJy4EeHHOro C
IIPUMEHEHHEM pacTBopa ruapodocdara aMMOHUSL.

W3BectHo [4-5], 4TO TpH pa3IOKEHUU AanaTUTOBOTO KOHIIEHTpAaTa CEPHOM KHUCIOTOU
oOpa3yroTcst ~ MOHOKajblMidochar u cynbdar Kaiablus, a NpPH Pa3IOKEHUU arnaTUTOBOTO
KOHIICHTpaTa CEepHOM KACIOTOW B TPUCYTCTBHM rHApodocdara amMMOHHS Hapsay C
MOHOKanbLuipochaToM Takke moiaydaercss MOHoaMMoHuMpocdar.

B pesynbrare mob6amneHust pactBopa ruapodocharaaMmMoHus B MPOIECC CEPHOKUCIOTHOTO
pasnoxeHus: (TOpanaTUTa, NOJYYEHHBIH MPOAYKT 00OTaIIaeTCs TOMOIHUTEbHBIM MUTATEIbHBIM
AJIEMEHTOM — a30TOM. B Ta0nuiie mpejcTaBieH XUMHUYECKUI COCTaB IMONyYEHHOTO IMPOIYKTA.

Kak BugHO U3 Tabiauubl B cynepdocdare, NOTydeHHOM ¢ J00aBKoi rusipodocdara aMMOHHMS,
cozepxkanue PyOsy.; HE CHUXKAETCsl, a HA00OPOT, HECKOIBKO YBEIMYMBACTCS [0 CPABHEHMIO C €T
cojepkaHueM B cynepdocdare, momyueHHOM 0e3 100aBKH. OTO 0OYCIOBIEHO TEM, YTO B
cynepdocdare ¢ modaskoit ruapodocharaammonus B TBepAOH (Pasze KPUCTALIUIYETCS HAPSIY C
auruapodocdaromkanuus U auruapodocdaraMMOHUs, a TaKXKe JOCTUraeTcs Ooinee riryOokoe
paznoxkeHue GpochaTHOTO CHIPBS, TJI€ CTENEHb pa3iiokeHus coctasisieT 97,01%.

AHaJIu3 TONMYYEHHBIX pPE3YyJIbTAaTOB CBHUJETENBCTBYET O TOM, YTO CTEHEHb pPa3JIOKEHUS
allaTHTOBOTO KOHIIGHTpaTa cepHOW kuciaorod it cynepdocharor ¢ 8—10%-Hoit nobaBkoi
runpodocdara aMMOHHST HECKOJIBKO Oojiee BhICOKas, 4eM Juid cynepdochatoB 0e3 no0aBKu, Mpu
OTHOW W TOW K€ MPOMOJDKHTENBHOCTH XpaHeHUWs. [Ipm BOCBMHCYTOYHOM JO3pDEBAaHHUU CTEIICHb
pasnoxeHus: amatutra B cynepdocdare, nmomydeHHomc 10-15%-nom nobGaBkoil ruapodocdata
aMMOHHS, cocTaBisieT 95-97%, a B cyniepdocdare 6e3 nodaBku— 91,64%.

M3BecTHO, 4YTO MNpH PaA3IOKEHUH MPUPOIHBIX (PochaToB MHUHEpPAIBHBIMU KHCIOTaMH
obOpasytorcst (pocopHass KucIOTa W COOTBETCTBYIONIME COJM KaiblusA. [lpw ucmonbp3oBaHUU
KHUCJIOT, COJIM KaJbIMs, KOTOPbIE XOPOIIO PpacTBOPUMBI (Hampumep, a30THOH WM COJITHOU
KHCJIOTE), TOCIEAyIoas TmepepadoTka TOJYYeHHBIX pacTBOPOB B YAOOpeHHsS TOJDKHA
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COIPOBOXAATHCA BBIIEJICHUEM WM CBS3BIBAHMEM YacTU KajbLMs JUIsl IIPEIOTBPALLEHUS
XMMUYECKUX HPEBpALCHUH, BbI3bIBAIOLIMX OOpa30BaHUE HEYCBOSEMBIX WM TPYIHOYCBOSEMBIX
pacteHusIMH (PochaTHBIX COCOUHEHUH. B oTiMyre OT 3TOro mpu CEpHOKUCIOTHOM DPa3NOKEHHU
¢dochaToB BHIIEISIOMUICS MaJIOPACTBOPUMBIN CyNb(AT Kanbliug NEPEXOAUT B TBEPAYIO (a3y, OH
MOXET IPUCYTCTBOBATh B YOOPCHUHU MJIM MOXET OBITh OTJICJICH OT pacTBopa [6-7].

Taobnuua .
Cocmas cynepgpocpama u cmenernv pasznodicenus anamumoso2o KOHYeHmpama
8 3asucumocmu om 006asxku pacmeopa euopogochamaammonus (mac.y, kony.HSO1=63% mmne.)

IIponomxuTensHOCTH Conepxanne, % Crenenn
JIO3pEBaHUs P,05461 | P20sycs | P205301 | P205506 | H,0 | N pasnoxenus, %
be3nobaBku

Kamepubiit 20,21 16,45 16,24 11,86 1485 - 81,39

O6paszer Ne 1 20,64 17,58 17,19 10,95 12,04 - 85,17

Ne 2 20,89 18,65 18,15 9,97 11,23 - 89,23

Ne 3 21,06 19,30 18,62 9,31 10,08 - 91,64

Jlo6aska 40%-noro pacteopa (NH,),HPO,— 8% oT Macchl CEpHOI KHCIOTHI

KamepHbrit 20,06 16,92 16,50 11,57 13,24 | 0,60 84,35

Oo6paszern Ne 1 20,20 17,68 17,54 10,58 11,38 | 0,61 87,52

Ne 2 20,35 18,76 18,32 8,34 10,02 | 0,62 92,19

Ne 3 20,50 19,40 18,71 6,92 9,17 0,64 94,63

Jobaska — 10%

Kamepmsrit 19,96 17,25 16,92 11,39 13,69 | 0,82 86,52

Oopaszern Ne 1 20,15 18,27 17,84 10,12 11,82 | 1,03 90,67

Ne 2 20,28 19,12 18,67 8,15 10,35 | 1,24 94,28

Ne 3 20,43 19,61 19,16 6,58 9,58 1,46 95,99

Jobaska — 15%

KamepHbrit 19,89 17,49 17,32 11,32 13,87 | 1,50 87,93

Oopaszen Ne 1 20,14 18,50 18,15 10,04 11,95 | 1,73 91,86

Ne 2 20,25 19,23 18,70 8,11 10,52 | 1,94 94,96

Ne 3 20,41 19,80 19,07 6,29 9,83 2,15 97,01

C nenpio MHTEHCH(UKALMU MTPOLecca Pas3sIoKeHUs! IPUPOAHOro docdaTa cCepHON KUCIOTON B
KayecTBe 100aBku ncnosb3oBanu 40%-ueiii pactBop (NHz)2HPO,,

VYcTaHOBIIEHO, YTO MPOLECC PA3NOKEHHs (ToparnaTtuTa CEpHOU KHCIOTOM, B MPUCYTCTBUH
nobaBku — rtuapodocdaTa aMMOHHUS, TakKe Kak U 0e3 100aBKH, TPOTEKAeT JIBE CTaIHH.
BHauanedropanaTuT M cepHas KHUCIIOTa pearupyroT 10 oOpa3oBaHusi CBOOOAHOHN (ocdopHOi
KHUCJIOTHI U Cyibdara Kampius. [lociie moJHOro MCIONh30BaHUSI CEPHOM KHCIOTHI BBIACITHBINASCS
¢dochopHas KUCIIOTa pearupyroT ¢ OCTaBUIMMCA()TOpanaTUTOM, 00pasys Kaibuuiauruapogocdar.

[TosTOMYy cymMMapHOE ypaBHEHHE PEaKIIMH MOYKHO TPEACTaBUTh BCIEAYIOIINM BHUIE:

20&5F(PO4)3 + 8H,S0, + 2(NH4)2HPO4 + 2H,0 —
— 2Ca(H2PO4)2-H20 + 4NH4H,PO,4 + 8CaS0O, +2HF

VYBenuyeHue KoiaudecTBa 100aBKM Oosee ueM Ha 15%, siBisieTcst HelenecooOpa3HbIM, T.K.
P 3TOM TIOCTETICHHO CHWYKAETCS CTENEeHb paszoxeHus (ropamatuta B cynepdocdare. D10
OOBSICHAETCS TEM, UTO YpEe3MEPHOE YBEIMUEHUE KOIMYECTBA JIOOABKU CIIOCOOCTBYET 0Opa30BaHUIO
Ooylee MENKUX KPHUCTALIOB Cyib(ara KalblWs W OTH KPUCTAJUIBI, OCaXIas Ha TOBEPXHOCTh
YaCTHUIIBI allaTUTa CO3/1aI0T MPENATCTBUE I I1yOoKoH 11 y3uu KUCIOTHI K 3epHaM anaTHTa.

W3BecTHO, uTO mpu moiydeHUH cynepdocdara OoObIUHBIM CIIOCOOOM KOJUYECTBO CEPHOI
KHUCJIOTHl YBEIMYHMBAIOT IO CPAaBHEHHMIO C CTEXMOMETPUYECKOM HOPMaM, HEOOXOIUMBIM IS
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CBSI3BIBAHMS IIPUMECEi copepikamierocs B npupoaaom docdare [8-10].

B npemyioxkeHHOM K€ crioco0e NMpUMEHEHHs] MHTeHCHpUIpyromen 100aBku ruapodocdara
aMMOHHUS TIO3BOJISICT TIONYYUTh, HApsSAy C Kaubluid auruapodocdarom, Takke U aMMOHUN
auruapodocdar, KOTOpeId 00OTamaeT MOJMYYCHHBIH MPOIYKT JOTOJTHUTEIBHBIM IHTATEIEHBIM
3JIEMEHTOM-a30TOM.

Jis  yTOYHEHHUsI CTPYKTYpHOTO COCTaBa TOTOBOTO NpOAyKTa OBUIM TPOBEICHBI
peHTreHoga3oBeie  HCCIENIOBaHUS 00pa3noB cynepdocdara, MOITYICHHOTO cao0aBKoW U 0e3
nob6asku [11]. B kadecTBe cpaBHEHHMS HCMOJb30BaM oOpasern  cymnepdocdara, MOTyIEeHHOTO
OOBIYHBIM CIIOCOOOM.

)7

Puc.1. {uppaxmoepammol npocmoeo cynepgpocgama (Ne 1) u cynepgpocghama, nonyuennozo
¢ 8%-Hou (om maccul cepHoll Kuciomsl) 0006asxol bucyrvbgpama ammonust (Ne 2):
| -CaSO,; 1l - Ca(H2PO4)2; Il - CaS0,-0,5H,0,; IV — CaHPO,2H,0; V—NH;H,PO,.

PentreHorpammsl  00pa3noB cynepdochata cHATBI Ha gudpakromerpeDPOH-3  mpu
ob0nyyenun CuK, B Ni guubrpe. Ilpu cusatun auddakrorpam obpasnos cynepdocdara ckopocTb
JBMDKEHUSI CUETYMKA COCTaBisia 2 M 4 rpaJi/MUH; TOYHOCTh OoTcyera mo auarpamme 0,2 mwm;
MOTPEITHOCTh ONPEICIICHUST MEXKIJIOCKOCTHBIX PAacCTOSIHUI paBHstach 1% [12-13].

N3 nudpakxrorpammsl 0o0pasnoB cynepdocdaTa cieayer, yTo B 00bIYHOM cymnepdocdate B
OCHOBHOM cojiepkarcst auruapodocdar Kamblidsd U CyIb(haT KaJdblldsi C Pa3IUYHON CTENEHBIO
runparauu (puc.l, tudpaxkrorpamma Ne 1).

ITpu 8%-HOM OT Macchl CepHOW KHUCIOTHI J100aBKe ruapodocdara aMMOHUS CYILIECTBEHHBIX
u3MeHeHUi B (pa3oBoM coctaBe cymnepdocdaTta He HAOMIOAAETCS, 32 MCKIIOYEHHUEM TIOSBICHUS
HOBBIX ToJoc auruapodocdara ammonus — V( puc.l.qudpakrorpamma Ne 2). [Ipu 10-tu u 15-t1
MPOIIEHTHOM (0T Macchl CEpHOM KUCIIOTHI) Jo0aBKe ruapodochaTa aMMOHHUS HHTEHCUBHOCTD MOJIOC
auruapodocdara ammonust (V) ysenuunaetcs (puc.2.).
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Puc.2. Jlupppaxmoepammol obpasyos cynepghocghama, nonyuennozo ¢ 10 u 15 %-noii
(om maccwi ceproti Kuciomol) 006askoil 2uopogochamaammonus (coomeemcmeesno Ne 3 u Ne 4):
| - CaSO,; Il - Ca(H2P04)2; Il — CaS04-05H,0; IV — CaHPO42H,0; V- NH4H,PO,.

Takum 00paszoM, Npu pa3noxkeHUH (HTopanaTUTa CEPHON KUCIOTON ¢ MPUMEHEHUEM JOOABKH
40%-noro pactBopa (NH4);HPO,, onTuMaabHbIM KOJHYECTBOM 100aBKH cieayer cuntarh 10-15%-
10 (OT Macchl CEpHOM KHCJIOTHI) J00aBKY, MPH 3TOM JOCTUTAETCS HamOoJiee BHICOKAs CTEIEHb
pa3JoKEHUsI alaTUTOBOIO KOHIIEHTpaTa, KoTopas cocTtaBiseT 95-97% W mMoNydeHHBId TPOAYKT
oboraraercs JIOMOJHUTELHBIM TUTATENILHBIM 3JIEMEHTOM - a30ToM B mpezenax (1,46 —2,15)%.
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XULASO
AMMONIUM HiDROFOSFATIN ISTIRAKI IL® FLUORAPATITIN SULFAT
TURSUSUNDA PARCALANMASI PROSESININ TODQIQi VO ALINAN
MOHSULUN STRUKTUR-FAZA TORKIBI
Hbasanova T.8S.

Acar sozlor: fliiorapatit, par¢alanma, intensivlasdirici alavalor, superfosfat, struktur-faza torkibi

Moaqalads flilorapatitin ammonium hidrofosfat mahlulunun istiraki ilo sulfat tursusunda pargalanmasi
reaksiyasi todqiq edilmis, ammonium hidrofosfatin xammalin pargalanmasi prosesina intensivlogdirici tasir
gostordiyi miloyyonlasdirilmigdir. Todqiqatlarla 40%-li (NH,;),HPO, mohlulunun parcalanma reaksiyasina
tosiri Oyronilmis vo olavenin optimal miqdarimin sulfat tursusunun kiitlasine nazeron 10-15% oldugu
miayyonlasgdirilmisdir. Prosesa verilon ammonium hidrofosfatin optimal migdarinda xammalin pargalanma
daracasinin 95-97% toskil etdiyi vo alman mohsulun struktur-faza torkibi rentgen analiz vasitasilo
miloyyonlosdirilmisdir.

SUMMARY
RESEARCH OF THE PROCESS OF INTERACTION OF FLUORAPATITIS
SULFURIC ACID IN THE PRESENCE OF AMMONIUM HYDROPHOSPHATE
AND STRUCTURAL-PHASE COMPOSITION OF THE PRODUCED PRODUCT
Hasanova T.Sh.

Key words: fluorapatite, decomposition, intensifying additives, superphosphate, structural-phase
composition

In the article, the study of decomposition reaction of fluorapatite in sulfuric acid with the presence of
ammonium hydrophosphate solution is illuminated. Intensifying impact of ammonium hydrosulphate on the
process of raw material decomposition has been identified here. Influence of 40% (NH,),HPO, solution in
decomposition reaction has been examined with experimental studies and it has been defined that the optimal
amount of additive is 12-18% in respect of sulfuric acid mass. In the optimal amount of ammonium
hydrosulphate which was given to the process, the degree of raw material decomposition was 95-97% and
the obtained superphosphate additive nutrition element was enriched with nitrogen.

Daxilolma tarixi: [lkin variant 23.04.2020
Son variant 02.06.2020
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n-metilpirrolidon, sirka tursusu

Giris. Comiyyatin inkisafinin osas vozifslorindon biri otraf miihitin qorunmasidir, onun
dagilmasi iqtisadi inkisafa ciddi manes ola bilor. XX asrin 50-ci illorinin avvallarindon baslayaraq
diinyada nogliyyat ii¢iin enerjiyo tolobat bes dofa artmisdir. Igtisadiyyatin digor sahalorina nisboaton
nogliyyat sektorundan zororli qazlarin tullantilari daha stirotlo artir. Hal hazirda avtonoqliyyat
vasitolorinin tullantilar1 biitiin naqliyyat tullantilarinin 74% -ni toskil edir. Bu tullantilarin toksikliyi
on ¢ox mihorrik yanacaginin keyfiyyotindon asilidir. Masolon, miiasir dizel miihorriklorinin
islonmis qazlarinda zorarsiz CO; ilo yanasi, SOz, H2S04, his vo azot oksidlori do var. Aydindir ki,
S0, vo HpS04 tullantilarint azaltmagq tiglin dizel yanacaginda kiikiirdiin miqdarini, azot oksidlorini
miqdarin1 azaltmaq {i¢lin azotun miqdarmi vo hisin miqdarim1 azaltmaq T{g¢lin aromatik
karbohidrogenlorin miqdarini azaltmaq lazimdir vo eyni zamanda bunlar miiharrikde yanacagin tam
yanmamasina sobab olur. [1]

Hal-hazirda neft emali sonayesinin osas moqgsadlorindon biri neft emalindan alinan
mohsullarinin keyfiyyot gostoricilorinin yiliksaldilmosidir. Neft emali sonayesinin inkisafi osason
onun emal dorinliyindon, mohsuldarligqdan vo olds olunan neft mohsullarinin  keyfiyyot
gostaricilorindon asilidir.

Dizel yanacagi diinyanin hor yerindo on ¢ox satilan mohsuldur vo golocokdo do neft
mohsullart bazarinda onun yeri ovozedilmozdir. Dizel yanacaginin osas istehlakcilart yiik
avtomobillori, domiryol qatarlari, gomilor vo kond tosorriifati texnikalaridir. Dizel bazarimin
perspektivlori onu yanacaq kimi istifado edon donanmanin vo durmadan yeniloson kond tasorriifatt
texnikalarinin tolobati ilo olagolondirilir. Beloliklo, dizel yanacagi omtos neft mohsullari arasinda on
¢ox tolob olunan neft mohsuludur. [2]

Dizel yanacagina tolobatin artmasi onun ekoloji tohliikesizliyina diqqati artirmig, dizel
miiharriklorinin  yanma mohsullarinda zororli tullantilarin miqdarinin  azaldilmast masaloesini
aktuallagdirmigdir.

Avropa Birliyi 6lkelorindo yanacaqlarin keyfiyyotino Euro standartlarini totbiq etmoklo
nozarat olunur. Euro-4 standartlarinin  tolobino osason dizel yanacaginda aromatik
karbohidrogenlorin miqdart 11%-don ¢ox olmamalidir vo kiikiirdiin miqdar1 isa 50 ppm-don gox
olmamalidir. Avropa 6lkalorinds 2009-cu ildon dizel yanacaqlari {i¢iin Euro-5 standart1 qiivvododir
vo bu standarta ultra az kiikiirdli dizel (ULSD — Ultra Low Sulfur Diesel) daxildir ki, buna asason
dizel yanacaginin torkibinds kiikiirdiin miqgdar1 10 ppm-danva aromatik karbohidrogenlorin miqdari
8%-don ¢ox olmamalidir. [3]

Dizel yanacaginda aromatik karbohidrogenlorin miqdarinin yiliksok olmasi yanma
mohsullarinda karbon mono-oksid, hisin vo azot-oksidlorinin miqdarmin artmasina vo setan
ododinin asag1 diismosino sobab olur ki, bu da 6z ndvbosindo miihorrikin gec iso diismosila,
miiharrik detallarinin tez siradan ¢ixmasi va tiistii qazlarinda kanserogen tosirli tullantilarin  olmasi
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ilo naticalonir. Kiikiirdiin miqdarinin yiiksok olmasi ise dizel miiharriklorinds korroziyaya, yanacagin
oksidlogsmasing va tiistli qazlarinda kiikiird oksidlarinin migdarinin artmasina sobab olur. [4]

Dizel yanacagimin keyfiyyot gostoricilorinin yaxsilasdirilmasi iicin - miixtalif tsullar
moveuddur:

- oksidlosdirici;

- hidrokatalitik;

- adsorbsiya;

- mikrobioloji;

- ekstraksiya;

- kiikiird torkibli birlogsmalarin civa iisulu ilo ¢ixarilmasi.

Yuxarida gostorilon metodlardan dizel fraksiyalarindan kiikiirdlii birlogsmolorlo  yanasi
aromatik karbohidrogenlordon do eyni vaxtda tomizlonmosi iigiin hidrokatalitik vo ekstraksiya
proseslarindan istifads edils bilor. Bu proseslords dizel yanacaginin setan odadido artir. [5]

Sonaye miqyasinda yaglarin vo benzin fraksiyalarmin ekstraksiya iisulu ilo de-
aromatiklogdirilmosi prosesi genis todqiq olunmusdur vo miivoffoqiyyatlo istifado olunur.
Ekstraksiya iisulunun {stiinliiyii prosesin daha yiingiil soraitdo asagi temperaturda vo tozyiqds
yerino yetirilmasi, ekstraktin regenerasiya prosesinin olverigli soraitdo aparilmasidir. Prosesin
sonunda alinan ekstrakt-konsentrant iso neft-kimya sonayesi ii¢iin xammal kimi istifado olunur.

Ekstraksiya tisulundan istifado etmoklo ekoloji tomiz dizel yanacaginin istehsali {iclin osas
mosololordon biri effektiv ekstragent secmok vo ekstraksiya prosesinin ganunauygunluglarini
todqiqat tisulu ilo 6yranmoakdir. [6]

Ekstraksiya prosesino baglamazdan ovveal, xammal vo ekstragent maqnit sahasinin tosirino
moruz qoydugda molekullarda vo madds strukturunda doyisikliklor miisahido olunur. Bu zaman
yeni struktur omals golorak 6ziiniin yiiksok homogenliyi, nizamlili§1, asagi 6zliiliiyii ilo xarakterizo
olunur vo noticods, molekulyar, konvektiv diffuziyanin azalmasi oldo edilir. Belaliklo,
komponentlorin fazalararasi paylanmasi bas verir vo lazimi karbohidrogenlorin halledicilor
vasitasilo ayrilir. [7]

Tacriibonin metodikasi. Neftin ilkin emalindan alinan dizel fraksiyasinin aromatik
karbohidrogenlordan va kiikiirdden tomizlonmasi prosesi aparilmigdir.

Tocriibolordo ekstragent kimi N-metilpirrolidon vo sirke tursusu qarigigindan istifado
olunmusdur.

N-metilpirrolidoniloesirks tursusu ilkin olaraq qarigdirilir vo alinmis qarigiq vasitosilo dizel
fraksiyasinin tomizlonmasi prosesi aparilir. Alinmis qarisiq ils dizel distillatinin ekstraksiya prosesi
dairovi althqlt 3-bogazli kolbada, siiso qarigdiricidan istifade etmoklo maqnit sahasi olmadan vo
maqnit sahosinin tosiri altinda aparilir. Prosesdon sonra ekstrakt vo rafinatin ayrilmast 15 doqiqo
miiddotinds bag verir. Ekstrakt vo rafinatin ayrilmasi ayirici qif vasitesilo hoyata kegirilir.

Tacriibalordos istifado olunan dizel fraksiyasinin keyfiyyat gdstoricilori cadval 1-da verilib.

Cadval 1.
Dizel fraksiyasimin keyfiyyat gostaricilori
S.s. Gostaricilor Qiymatlor

1 2 3

1 Sixlig, 20°C-do 0.8450
2 Kiikiirdiin imumi miqdari, % (kiitlo) 0.0895
3 Kinematik zliiliik, mm®/san 6.2

4 Donma temperaturu, °C -36

5 Bulanma temperaturu, °C -25

6 Alisma temperaturu, °C 72

7 Yod adadi 1.83

8 Tursulugu 57.7
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1 2 3
9 Aromatik karbohidrogenlor 18.08
10 Faktiki gotran 3.4
Fraksiya torkibi, % (kiitlo)
Qaynama baslangici, °C 222
11 50% qaynayr , °C 296
96% qaynayir ,°C 357
Qaynama sonu, °C 367
12 Qaliq 3.8

Ektraksiyadan avvel vo ekstraksiyadan sonra dizel fraksiyasmin 1Q spektrlori sokil 1-3-do
verilmisdir. 1Q spektrlor “BRUKER Research Spectrometers” aparatinda ¢okilmisdir.
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Sakil 3. Magnit sahasinin tasiri altinda tomizlonmis dizel fraksiyasinin 1Q spektri

Sokillordo gostorilon spektrlorin 656¢ alkinlorin C-H, 722 sm-1 udma zolagi alkanlarin
(CH2)X grupunun va alkenlorin RRC=CRH qrupunun C-H, 1263, 1375, 1376, 1457, 1458, 2853,
2855, 2920, 2921, 2951, 2952 sm-1 udma zolaqlart alkanlarin CH2 vo CH3 qruplarinin C-H, 699,
741, 742, 810, 811, 873, 963, 965, 1030, 1033, 1161,1167, 1169, 1458, 1602 vo 1604 sm-1 udma
zolaqlar1 aromatik karbohidrogenlorin benzol niivesindo C-H, 873, 1030, 1033sm-1 udma zolaglar
peroksidlorde R-O-O-R, 1664 sm-1 udma zolagi R2C=CR2 qrupunun C=C, 1113 sm-1 udma
zolaglar1 C-O-C, 1708, 1709 sm-1 udma zolaqglar1 aldehidlords, ketonlarda vo karbon tursularinda
C=0, 3433 sm-1 udma zolag spirtlorde O-H rabitasine uygun golir [7,8].

Noticalor. Ekstraksiya iisulu ilo tomizlonmis dizel fraksiyasinin torkibinds qalan aromatik
karbohidrogenlorin miqdarini toyin etmok iiciin sulfulasma vo yod ododi lisulundan istifads
olunmusdur. Adi soraitdo ekstraksiya prosesindon sonra aromatik karbohidrogenlorin miqdari
18,08%-don 10%-o qodor azalmasi miisahido olunmusdur. Maqnit sahasinin tosiri altinda iso
tomizlonmis dizel fraksiyasinin torkibindo aromatik karbohidrogenlorin miqdar1 8,0% olmusdur.
Noticoalor cadval 2-da verilmisdir.

Cadval 2.
Dizel fraksiyasinda aromatik karbohidrogenlorin migdari
Kiikiirdiin vo aromatik karbohidrogenlarin miqdari, % (kiitla)
wammalda Adi soraitds ekstraksiyadan Magqnit sahssmm tosiri altinda
sonra ekstraksiyadan sonra
Kiikiird 0,0895 0,068 0,07
Aromatik
karbohidrogenlor 18,08 10,0 8,0

Aparilmis todqiqatlar noticosinds miioyyon olunmusdur ki, ekstragent kimi N-
metilpirrolidon ilo sirke tursusunun 1:1 nisbatinds olan qarisigindan istifado etdikds, ekstraksiya
prosesini 20°C temperaturda, ekstragent ilo xammalin 1:1 nisbatindo vo 20m Tesla induksiyali
magqnit sahasinin tesiri altinda dizel fraksiyasi tomizlonorak torkibinds aromatik karbohidrogenlorin
miqdar1 Euro-5 standartina cavab verir vo buda ekoloji tomiz dizel yanacaginin olds olunmasinda
istifado olunan samarali tisullardan biridir.
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Magqnit sahasinin tasiri altinda n-metilpirrolidondan ekstragent kimi istifado edilmakio
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PE3IOME
HNOJYYEHUE SKOJOI'MYECKHA YUCTOI'O JU3EJBHOI'O TOIIJIMBA U3 JIN3EJIBbHOM
OPAKIIMU IO JEMCTBUEM MAT'HUTHOTI'O ITOJISA ITPU UCITOJIB30BAHUU
N-METUJIIIUPPOJINJOHA B KAYECTBE DKCTPATEHTA
Aboynoe b.I.

Knioueswie cnosa: ouzenvnasn ¢paxyus, apomamuyeckue yeneeo0opoosi, MK-cnekmp, skcmpaxyus,
MacHumuoe noine, N-memuanuppoaudon, ¢ocgopros kucioma

OpHOlt M3 OCHOBHBHIX Ienel HedTenepepadaTHIBAIOMIEH MPOMBIIUICHHOCTH SBISIETCS ITOBBIIICHIE
KayeCTBEHHBIX TIOKazaTeliel MpOAYKIHMH, IOJlydaeMoi B pe3ylbTare nepepaborku Hedtu. Pasurtue
HedTenepepadaTbIBaOUIe MPOMBIIIJICHHOCTH BO MHOTOM 3aBHCUT OT DJIyOMHBI €€ mepepadoTKH,
MMPOU3BOJUTCIIBHOCTU U KAYCCTBEHHBIX rokazareJeit IMOJIy4aeMbIX He(bTerO):[yKTOB.

B craTtbe uccnenyeTcs moiydyeHue SKOJOTHUECKH YHCTOTO AM3EIBHOTO TOIUIMBA C HCIIOJIB30BaHUEM
METOZa 3KCTPAKLUH NOJ] BO3JIEHCTBUEM MarHUTHOTO MOJIsl. B KauecTBe SKCTpareHTa MCIoib30Bajach CMECh
N-metunmupponugoHa u gocarHoit KUCIoThl. [locine SKCTpakiuu MoJi BO3JCHCTBIEM MAarHHUTHOTO TIOJIS
KOJINYECTBO apOMAaTHYECKUX YIJIEBOJAOPOAOB B JU3eNbHOM (Ppakiun cHu3uiock Ha 60%.

SUMMARY
OBTAINING ECOLOGICALLY CLEAN DIESEL FUEL FROM DIESEL FRACTION UNDER
THE MAGNETIC FIELD EFFECT BY USING N-METHYLPYRROLIDONE AS AN EXTRAGENT
Abdulov B.G.

Key words: diesel fraction, aromatic hydrocarbons, IR spectr, extraction method, magnetic field,
N-methyl-pyrrolidone, citric acid.

One of the main goals of the oil refining industry is to improve the quality of products obtained as a
result of oil refining. The development of the oil refining industry largely depends on the depth of its
processing, productivity and quality indicators of the resulting oil products.

The article examines the production of environmentally friendly diesel fuel using the extraction
method under the influence of a magnetic field. A mixture of N-methylpyrrolidone and phosphate acid was
used as an extractant. After extraction under the influence of a magnetic field, the amount of aromatic
hydrocarbons in the diesel fraction decreased by 60%.

Daxilolma tarixi: flkin variant 15.06.2020
Son variant 07.09.2020
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Acar sozlor: relyef, yamac, ekzodinamik proseslar, yiiksak daglq, qarlq, ufanti

Problemin qoyulusu. Azorbaycan hiidudlart daxilinds Bas Qafqaz silsilosinin yiiksok dagliq
orazilori miixtalif ekzodinamik proseslorin intensiv tosiri altindadir. Orazi boylik landsaft
miixtalifliyi ilo secilir vo ufanti yiginlar1 kimi movcud landsaft marzlorinin bir ¢oxu dagidict tobii
hadisslorin monbayi olaraq ¢ixis edir. Uzun illor orzindo miixtolif ixtisas sahibi olan alim vao
miitoxossislor torofindon bu proseslorin ayri-ayr1 aspektlori aragdirilmis, kartoqrafik materiallar
tortib edilmis, bir sira tobioti miihafizo xarakterli tovsiyalor islonib-hazirlanmigdir. [1-3] Boyiik
hocmdo qirint1 materiali bu qursagin orazisindon asagida yerloson sahoaloro dasinaraq toplandiqda,
sel ocaqlarina g¢evrilir vo dagliq, dagotoyi orazilorin yasayis montoagoalori, tasaorriifat obyektlori {i¢iin
boylik tohliiko toradir.

Obyekt va metodlar. Bas Qafqaz silsilosinin subnival-nival landsaft qursagi saho baximindan
o gadar do boyiik orazini tutmasa da, Bazardiizii, Ahvay, Nohur, Saylaxan, Seyidyurd, Raqdan va s.
dag zirvolorini ohato edarak, tobii soraitinin bdyiik rongarongliyi ils secilir.

Bas Qafqaz silsilasinin conub yamacinin subnival-nival qursaginda landsaft soraitinin todgiqi
moqsadils topografik xaritalorin aerofotosokillorlo birgs tohlili hayata kegirilmis, aerofotosakillarin
montaj1 sayasinds an iri qayalig-nival massivlor miiayyanlasdirilmis, bu tosvirlarin komoayi ilo digar
orazilords oldugu kimi, geodinamik saraitin giymatlondirilmasi yerins yetirilmisdir [4, 5]. Lakin bu
mogsadlo yiiksok ayirdetmo qabiliyyatino malik olan kosmik sokillorin istifadasi daha boyiik
ohomiyyat kosb edir. Bu sokillor landsaft soraitinin biitiin farglorini nozordon kegirmoays vo bu
forglari ekzogen relyefomaloagatiron proseslorin xarakteri va intensivliyi ila slagalondirmays imkan
verir. Asagl ayirdetma qabiliyystino malik kosmik sokillor isa icmal xarakterino malikdir va yalniz
bu vo ya diger tobii prosesin, relyef formasimnin mévcudlugu faktinin miioyyanlosdirilmasi {igiin
istifado oluna bilor.

Tadqgiqatin naticasi vo miizakirasi. Bas Qafqaz silsilosinin subnival-nival qursagi tigiin
saciyyavi arazi Kis¢ayin qolu olan Damargin ¢aymnin vo Kiinglit¢ayin qolu olan Sansangayimn yuxari
axin1 arasinda yerloson vo yiiksok dagliq zolagi ohato edon sahodir. Orazi koskin parcalanmisdir,
intensiv Xatti eroziya, asinma vo dik yamaclardan qirintt materialinin denudasiyasi ilo Saciyyalonir.
Yiiksok daglq qursaq burada Boyiik Qafqazin simal-sorq yamaci ilo miiqayisada Kifayat gador dar
zolag amalo gatirir. Bu conub yamacin hamin sahads oldugu kimi, boytik meyilliliyi ilo alagodardir.

Bu orazinin relyefin yiiksak enerjisi ilo saciyyalonan geoloji-geomorfoloji soraiti Bas Qafqaz
silsilosinin gostarilon fragmentinds sellorin tez-tez bas vermasini sortlondirir. Kig¢ay vo Kiingiitgay
on sel tohliikali ¢aylara aid edilir vo burada intensiv ekzogen proseslor aparict landsaft-
torpagomalogatiron amillar kimi ¢ixis edir.

Bu sahads subnival-nival qursagin daha genis zolagina malik olan Nohur (3633,6 m),
Cxoturmaz (3561,0 m), Saylaxan (3546,1 m) zirvalori yerlosir. Orazidos foal suratdo gar toplanmasi
bas verir vo bu gar Ortliyliniin intensiv suratdo arimasi sellorin bas vermasinin katalizatoru Kimi
cixis edir (Sakil).
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Bas Qafqaz silsilosinin subnival-nival qursaginda landsaft miixtalifliyinin tadqiqi

Bu ciir landsaft soraiti nisbaton az meyilliliys malik, lakin kaskin parcalanmis yamaclarin
yayildig1 Cxoturmaz dagi rayonunda da miisahido olunur. Burada ayri-ayri lokalor soklinds dag-
¢omon torpaqlara rast golinir. Bu antropogen amilin tosiri altinda ilkin landsaftin simasini
doyisdirmis deqradasiya proseslarinin intensiv inkisafindan xobor verir.

Nohur (3633.6 m). Cxoturmaz (3561.0 m), Saylaxan (3546.1 m) zirvalari otrafinda
subnival-nival qursagmn xarita-sxemi
e N
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Sakil. Nohur (3633,6 m), Cxoturmaz (3561,0 m), Saylaxan (3546,1 m) zirvalori atrafinda subnival-

nival qursagin xarita-sxemi.

1. Biitov qarhqlar. 2. Siixur ¢ixintilary ilo qarhqlar. 3. Qaya siixurlarimin ¢ixintilarimin, ufantilarin va
qarliglarin [okalorinin méveud oldugu kaskin parcalanmis yamaclar. 4. Qayalarmm yamaclarini ortan
qarliglarin dillori. 5. Qaya siixurlarmmn ¢ixantilaring, ufantilara va dag-¢oman torpaglarimin ayri-ayri
fragmentlorina malik kaskin par¢alanmis yamaclar. 6. Qaya siixurlarimin ¢ixintilarina va ufantilara malik
Kaskin parcalanmis yamaclar. 7. Subnival zonanin qarliqlarin [oKalori ilo ortiilmiis hamarlanmis yamaclari.

Qarliglarin dillori Saylaxan zirvasinin nisbaton az meyilli conub-gorb yamaclarinda da
miigahido edilir. Onlar intensiv orimo naticasindo leysan yagislari ilo yanasi orazido tez-tez
miisahido edilon sel axmlariin mithiim amili kimi ¢ix1s edir. Bu rayon tarixi abidslora malik olan,
yalniz Soki inzibati rayonu {¢iin deyil, Bas Qafqaz silsilosinin biitiin conub yamaci ti¢lin miihiim
turizm moarkozidir vo landsaft-ekoloji, madoni ohomiyysto malikdir. Diinyanin digor daglq
bolgalorindo  oldugu kimi, burada da ekzodinamik soraitin giymotlondirilmasi turizmin,
umumiyyatlo, orazilorin davamli inkisaf imkanlarinin miayyanlosdirilmosi baximindan miihiim
ohomiyyat kasb edir. [6-8]

Yuxarida geyd edildiyi kimi, Bas Qafqaz silsilasinin yiiksok dagligiin landsaft strukturunun
miixtalifliyinin elementlori kimi Dagistan orazisindo Nohur zirvasindon conub-sorqds, Cxoturmaz
zirvasindan isa simal-gorqdoa yerlason va aerofotosokillords aydin goriinon gollari géstarmok olar.

Toassiiflo bir daha geyd etmok lazimdir ki, mévcud kosmik tasvirlorin oksariyyati geodinamik
soraitin miioyyonlosdirilmoasi vo landsaft mixtalifliyinin giymotlondirilmasi iiciin yararh deyil vo
yalniz qar Ortiiyiiniin mdvcudlugu fakti haqqinda tesovviir yaradir, lakin bu tasvirlordon onun
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yiiksok dag geosistemlori sothindo paylanmasinin xarakteri haqqinda lazimi molumat almaq
mimkiin deyil.

Natica. Belaliklo, Bas Qafgaz silsilasinin vo onun saxalorinin subnival-nival qursaginin
landsaftlarinin aerofotosokillarina diggstlo nazar yetirdikdo miiayyan etmok olur Ki, arazids an genis
yayilmis morzlars biitév qarliqlarla yanasi, miixtalif pargalanma doracasinoe malik vo qarliglarin
lokalari ilo 6rtiilmiis yamaclar aid edils bilor.

Orazinin landsaft strukturunun tohlil edilmasi landsaftin formalasmasinda miitlaq
hiindiirliiklarlo va sathin meyilliliklorinin xarakteri ilo tozahiir edon relyefin enerjisinin boyiik rol
oynadig1r miiayyanlogdirmisdir. Bu baximdan, orazinin yiiksok dag geosistemlarinin diferensiasiyasi
yaranmisdir. Geosistemlor arasindaki forqlor Bas Qafgaz vo Yan silsilolor arasinda dag
massivlorinin algaq sahalorina dasinan qirinti materialinin formalagsmasinda 6ziinii gostarir.

Aparilan tohlillor daha asagida yerloson tobii zonalarda ekzodinamik proseslarin intensivliyina
bdyiik tosir gostaran biitdv qarliglar1 ayrica landsaft yarimzonasi kimi ayirmaq imkani yaradir. Bu
proseslor insan faaliyyatinin vo ¢ay aximinin xarakterino do tosir gostorir. Orazi elmi-todgigat
obyekti olmasi ila yanasi, ekstremal turizmin inkisafi {i¢iin do maraqlidir vo bu baximdan, subnival-
nival qursaqda daha detal todqgiqatlarin hoyata kegirilmasina boyiik ehtiyac vardir.
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PE3IOME
NCCIEJOBAHUME JAHAIMA®THOI'O PASHOOBPA3US B CYBHUBAJIBHO-
HUBAJIBHOM NOSICE I''IABHOT'O KABKA3CKOI'O XPEBTA
Mapoanoe U.U., Acaes T./I., Cyneiimannwvt /1.1

Kntouegwle cnosa: penved, HakioH, IK300uUHAMUYECKUE NPOYECCHI, BbICOKO2OPbE, CHENHCHBIL NOKPOS,
20puU30oHm
B pabore ¢ wucnoibp30BaHMEM pa3IMYHBIX MCCIEAOBATEIBCKIUX MaTepHalioB MPOAHAIN3UPOBAHO
BIIMSIHUE DK30TE€HHBIX pesibe(pooOpa3yIonuX MpOIEccCOB B CYOHHBAIBHO-HUBAILHOM II0SICE BBICOKOTOPBS
I'maBHoro KaBka3zckoro xpe0Orta Ha janamadTHOEe pasHOOOpa3swe TEPPUTOPHUH, XapaKTep BOSHUKHOBEHHS H
MOBTOPSIEMOCTh MPUPOAHO-PA3PYLIMTENbHBIX SBJICHUH, IMOKa3aHbl MyTH 3()(EeKTUBHOrO HCIOIB30BAHUS
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Bas Qafqaz silsilosinin subnival-nival qursaginda landsaft miixtalifliyinin tadgiqi

TIPUPOTHBIX JTAHMIMAGTOB. AHANHM3 JIAHIAPTHOW CTPYKTYPHI TEPPUTOPHH YCTAHOBHII, UYTO B (DOPMUPOBAHUN
nmagamadTa OOJBIIYI0 pONb WIpaeT BSHEprusi penbeda, MPOSBIAIOMASACS B aOCONIOTHBIX BBICOTaX M
XapaKTepe HAKIOHOB MOBEPXHOCTH. Pa3muums MeEXIy TreOoCHCTEMaMH MPOSBISIOTCA B (HOPMUPOBAHUU
00JIOMOYHOT0 MaTepHana, KOTOPbIH TPAaHCIIOPTUPYETC MEKAY TlIaBHbIM KaBkazoM u OOKOBBIMU XpeOTaMu B
0oJiee HU3KHE YIaCTKU TOPHBIX MacCUBOB.

SUMMARY
RESEARCH OF LANDSCAPE VARIETY IN SUB NIVAL AND NIVAL BELT
OF MAIN CAUCASIAN RIDGE
Mardanov I.1., Aghayev T.D., Suleymanli D.Q.

Key words: relief, slope, exodynamic processes, highlands, snow cover, horizon

In this work, using various research materials, the impact of exogenous relief processes in the
subnival-nival belt formed in the highlands of the Main Caucasus Ridge on the diversity of landscapes in the
area, the nature of occurrence and recurrence of natural disasters, ways of efficient use of natural landscapes
are analyed. The analysis of the landscape structure of the territory has established that the energy of the
terrain plays an important role in the formation of the landscape, which is manifested in the absolute heights
and the nature of the slopes of the surface. The differences between the geosystems are manifested in the
formation of detrital material, which is transported between the main Caucasus and the lateral ridges to the
lower parts of the mountain ranges.

Daxilolma tarixi: [lkin variant 27.10.2020
Son variant 20.11.2020
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Dovagi limani simaldan-conuba 11,2 km uzunlugunda olub, Orta Xozorin gorb sahilindo,
Sabran gohorindon 12 km-lik mosafads, donizin sahilinds, donizo paralel voziyystds yerlosir. O, li¢
boylik vo batagliglarla ohato olunmus bir sira kigik aciq su saholorindon ibarastdir. Limanin eni 3,5
kim, dorinliyi 2,5-3,0 metr, sahasi iso 1600 hektardan ¢oxdur. Liman respublikamizin simali-gorq
hissasindo yerloson sirinsulu on bdyilik vo ohomiyystli su tutaridir. O, Sabrangay, Dovogicay vo
Taxtakorpiicay ¢aylarinin suyu ils gidalanir. Liman sliizlarla idars olunan vo uzunlugu 1,5 km olan,
kanal vasitasilo donizls slagadadir.

Xazar donizinin, yuxarida geyd olundugu kimi, bir sira qiymatli baliglar1 (kiitiim, kiilma, ¢aoki,
qarasol vo b.) coxalma dovriindo bu kanal vasitosilo limana kegir, orada c¢oxalib, yeni nosil
torodorok yenidon bu kanal vasitosilo geriyo - Xozoro qayidirlar. Kiiridon yenico ¢ixmis baliq
stirfalori miioyyon miiddstdon sonra, yens do bu kanal vasitesilo donizo qayidirlar.

Limanda suyun saviyyasi doyiskon olub caylar vasitosilo golon suyun miqdarindan, sliizlarin
is rejimindon, buxarlanmadan vo s. Bu kimi amillordon asilidir. Yay aylarinda ¢aylarda su qurumaq
haddine godor azalir ki, bu da noticado limanda fimumi su kiitlosinin vo qaz rejiminin getdikco
pislosmosing sobab olur. Limanda toplanmis su kiitlosinds biogen elementlorin migdar1 az, mineral
maddolarin miqdari iss yiiksakdir. [2] Hazirda suda duzluluq 3,5-4,2 promil, suyun codlugu iss 7,9-
8,3 mqg/ekv. Suda oksigen tutumu 0,5-8,4 mq/litr arasinda doyisir.

Dovagi limaninda ilk hidrobioloji tadqiqatlar XX asrin 50-60-c1 illorinde aparilmis vo onun
osas qayoasi do limanin yem bazasinin qiymaotlondirilmosi olmusdur. Noticado, limanda onurgasiz
heyvanlarin 10-12 qrupdan ibarst olmasi, onlarin timumi yas biokiitlolorinin 0,60-9,18 q/m?
arasinda doyisilmosi, bentosda xironomid stirfolorinin vo molyuskalarin gur inkisaf etmosi geydo
alinmigdir. Ona gora do Davagi limaninda hortorofli vo asasli hidrobioloji tadqiqatlarin baslangici
XX asrin 60-70-ci illari hesab olunur. 60-c1 illords iso onun infuzorlar faunasi [5], ibtidai xorgonglor
faunasi, molyuskalar faunasi [6], makrobentosu [3] miixtolif todqiqatgilar torafindon osash sokildo
vo otrafli todqiq edilmisdir. Makrozoobentosun sonraki todqiqi iso Z.Obdiirrohmanova [7,8]
torofindon yerino yetirilmigdir. Beloliklo, XX osrdo aparilan todqiqatlar noticesinde limanin
zooplankton faunasmin torkibinds 77 ndv planktonik onurgasiz heyvan, zoobentosda 130 ndv
bentik onurgasiz heyvanlar, birhiiceyralilor faunasinin torkibindo iso 121 nov kirpikli infuzorlarin
geyds alindigr molum olmusdur. Bu illorde makrozoobentosda ndv sayma goroe asas yeri bocoklor
(30 nov) ikinci yeri 26 ndve qodor makroonurgasiz heyvan ndvlorinin geyds alindigr moalum
olmusdur.

Dovagi  limaninda aparilan ilk hidrobioloji todqiqatlardan yarim osrdon ¢ox, onun
makrozoobentosunun osasl tadqiqatlarindan ise 35 ildon ¢ox vaxt kegmisdir. Bu miiddot orzinds
limanda vo onun faunasiin torkibindo bas veran doyisilmalori miioyyon etmok, bu doyisilmoya
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sobab olan amilleri 1izo ¢ixarmaq va onlarin elmi asaslarini1 vermak hazirki todqiqatin qayesini togkil
edir.

Dovagi limaninin makrozoobentosunun tadqiqi 2018/19-cii illorde fasillor lizre aparilmigdir.
Materiallarin toplanmasi1 vo laboratoriyada islonmosi hidrobiologiyada gobul olunmus timumi
metodlarda yerina yetirilmisdir.

Naticalar va onlarin miizakirasi. Limanin miixtslif hissolorindon vo miixtalif biotoplarindan
(lil biotopundan vo bitkilorin arasindan) toplanmis materiallarin analizi noticosindo limanin
makrozoobentosunda 50 ndv vo forma onurgasiz heyvan qeydo almmusdir (codval 1).
Makrozoobentosda ndv sayina goro xironomid siirfolori (11 nov) ustiinliik toskil edir. Sonraki
yerlori 8 novlo iynaga siirfalori, 5 ndvlo tomsil olunan azqilli qurdlar vo 4 név molyuskalar tuturlar.
Makrozoobentosda rast golmo intensivliyino (r.i.) goro azqilli qurdlardan T.tubifex(r.i. 70%),
O.serpentina (r.i. 65%), zalilordon H.m.orientalis(r.i. 40%) molyuskalardan P.planorbis (r.i. 45%),
iynaga siirfolarindan C.scitulum (r.i. 75%), S.metallica (r.i. 75%), giindaca siirfolorindon O.macrura
(ri. 70%), yarimsortqanadlilardan C.dentipes (r.i. 70%), C.affines (r.i. 65%), xironomid
stirfolorindon iso C.conjugens (r.i. 65%), Ch.plumosus (r.i. 75%), P.ferrugineus (r.i. 70%),
CH.thummi (r.i. 45%), Culicoides sp. (r.i. 70%) kimi ndvlar farglonir.

Tadqiqat illorinde makrozoobentosda tapilan ndvlorin say1 bir-birine yaxin olub, 2018-ci ildo
49 nov, 2019-cu ildo 50 név olmusdur. Makrozoobentosda nodvlorin say1 fosillordon asili olaraq,
asagidaki kimi doyisilir. Novlorin maksimal say1 (44 nov) yaz foslindo, minimal say1 iso (30 nov)
qis faslindo 6ziini biiruzo verir. Qis foslindo névlorin saymin yaz fasline nisboton 14 vahid az
olmasiin sobabi, ¢ox giiman ki, bu fosildo toplanmis materiallarin miqdarinin az olmas ilo
olagadardir. Yay vo payiz fosillorindo miivafiq olaraq 41 vo 39 ndév qeydo alinmisdir.

Cadval 1.
2018-2019-cu illords Xozor donizi Davaci limant makrozoobentosunun nov torkibi

% « Fasillor
Ne | Novlor =
Yaz Yay Payiz Qis
1 2 3 4 5 6 7
Coelenterata
1 | Hydra circumcieneta Schulz 30 2 2 2 -
Oligochaeta

2 | Dero dorsalis Ferr 35 1,2 1,2 1,2 1,2
3 | Ophidonais serpentina (Miill.) 65 1,2 1,2 1,2 1,2
4 | Limnodrilus udekemianus Clap. 35 2 2 2 -
5 | Tubifex tubifex (Miill.) 70 1,2 1,2 1,2 1,2
6 | Eisenia rosea (Savigny.) 25 1 - - 1

Hirudinea
7 | Piscicola geometra (L.) 35 1,2 1,2 1 2
8 | Hirudo medicinalis (orientalis) 40 1,2 1,2 1,2 -

Mollusca
9 | Radix auricularia (L.) 30 1,2 1,2 1,2 1,2
10 | Acroloxus lacustris (Linne) 30 - 2 - -
11 | Planorbis planorbis (Linne) 45 1,2 1,2 1,2 1,2
12 | Theodoxus pallasi Lindh. 35 1 1 - -

Isopoda
13 | Asellus aquaticus (L.) 35 1,2 1,2 1 -

Odonata
14 | Coenagrion scitulum Ramb. 75 1,2 1,2 1,2 1,2
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1 2 3 4 5 6 7
15 | C.pulchellum V.d.L. 30 1,2 1,2 1,2 1,2
16 | Aeschna affinis V.d.L. 30 1,2 1 1,2 -
17 | A.grandis L. 25 1 1 1
18 | Somatochlora metallica V.d.L. 75 1 1 1 1
19 | Libelulla depressa L. 30 1,2 1,2 1 2
20 | Sympetrum danae. Sulz. 35 1 - - -
21 | S.vulgatum L. 25 1 1 1 -
22 | S.flaveolum §.L. 34 1 1 1 1
23 | S.striolatum charp 30 1 1 1 2
24 | S.meridionale Selus 32 2 1 - 2

Ephemeroptera
25 | Ephemera vulgata L. 25 1,2 1 2 1
26 | Siphlonurus linneanus Etn. 35 2 2 - -
27 | Cloeon dipterum (L.) Bgts. 40 2 2 - -
28 | Ordella macrura Steph. 70 1,2 1,2 1,2 1
Trichoptera
29 | Ecnemus tenellus Ramb. 35 2 2 - -
Hemiptera
30 | Corixa dentipes (Thoms.) 70 1,2 1,2 1,2 1
31 | C.affinis Leach. 65 1,2 1,2 1 1,2
32 | Notonecta glauca L. 35 1 1 1 -
33 | N.lutea Miill. 35 1,2 1,2 1 1
34 | Hydrometra stagnorum (L.) 40 2 - 1,2 -
Coleoptera

35 | Hydrobius fuscipes Linne 35 1 1 2 1

36 | Hydrophilus sp. (flavipes Steven) 30 1,2 1,2 1 -
Diptera

37 | Odagmia caucasica caucasica Rubz. 35 1 1,2 1,2 -

38 | Chaoborus crystallinus De Geer. 30 1 2 - -
Chironomidae - -

39 | Tanytarsus gregarius Kieff. 35 1 2
40 | T.lauterborni Kieff. 30 1 1 1 1
41 | Cryptochironomus conjugens Kieff. 65 2 2 1 1
42 | C.defectus Kieff. 30 1 1 1 1,2
43 | Chironomus plumosus L. 75 1,2 1,2 1,2 -
44 | Ch.thummi Kieff. 45 1,2 1,2 1,2 1,2
45 | Limnochiromomus nervosus Staeg. 35 1,2 2 1 2
46 | Polypedilum nubeculosum Mg. 35 1,2 1,2 1,2 -
47 | Pelopia villipennis Kieff. 35 2 - 1 2
48 | Procladius ferrugineus Kieff. 70 1,2 1,2 1,2 1,2
49 | Ablabesmyia sp. 30 2 2 - -

Cerotopogonidae
50 | Culicoides so. Nubeculosum Mg 30 1,2 1,2 1,2 1,2
Comi 50 48 36 30

Qeyd: Cadvalda I ragami ilo 2018-ci ilda rast galinan néovlor, 2 raqami ilo 2019-cu ilds rast galinan noviar géstarilir.

Daovagi limaninin makrozoobentosunda asagidaki novler, demok olar ki, biitiin fosillordo rast
golinir. Buraya D.dorsalis, O.serpentina, T.tubifex, H.m.orientalis R.auricularia, P.planorbis,
C.scitulum, C.pulchellum, A.grandis, S.metallica, L.depressa, E.vulgata, O.macrura, C.dentipes,
C.affinis, N.lutea, H.fuscipes, P.lauterborni, C.conjugens, Ch.plumosus, Ch.thummi,
P.nubeculosum, Procladius ferrugineus, Culicoides s. kimi novlor daxildir.
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il orzinds rast golinan ndvlarin arasinda iso T.tubifex, H.m.orientalis, P.planorbis, C.affinis,
N.lutea, C.conjugens, Ch plumosus, Ch.Thummi, P.nubeculosum, Pr.ferrugineus kimi noévlor
limanin hor yerindo daha tez-tez vo kiilli miqdarda rast golinir. Bu ndvlori limanda
makrozoobentosun fonverici ndvlori do adlandirmaq olar.

Dovagi limaninda makrozoobentos asason iki biotopda-bitki vo lil biotoplarinda formalasmasi
geydo almmugdir. Lil biotopunun xarakterik elementlori sirasma azqilli qurdlarin oksariyyaetini,
xironomid stirfalorindon C.conjugens, Ch.plumosus, Ch.thummi, P.ferrugineus, Ablabesmyia sp.,
heleidlordon iso Culicoides sp.-ni gostormok olar. Limanda geyds alinmis névlerin qalanlari bitki
biotopuna (fitofil biosenozu) mansub olub, limanin, demak olar ki, biitiin arazilarinds onlarin bu vo ya
digor niimayandoslorine az da olsa rast golinir. Bununla belo, limanin hidrogen sulfid qaz1 (H»S) {istlinliik
toskil edon orazilorinds bentik organizmlors ya rast galinmir vo ya ¢ox az-az hallarda rast golinir.

Limanmn hor m? sahesinde makrozoobentosun iimumi orta illik biokiitlasi 2018-2019-cu
illords 0,650-1,28 g/m? olmusdur. Her iki ildo bentosda 8 qrupa monsub olan onurgasiz heyvanlar
dominanthiq etmisdir. Bentik organizmlorin miqdarca inkisafinda da bitki biotopu zonginliyi ilo
diggat ¢okir.

Cadval 2.
2018-2019-cu illarda Dava¢i limaninda makrozoobentosun asas qruplarinin
Sasillor tizva inkigaf dinamikasi (forq/q x m?).
Fasillor

Ne Qruplar Yaz Yay Payiz Qs Orta
. 25 15/ 34/ - 18/

1 | Oligochaeta 0,07 0,04 0,08 0,04
2 | Mollusca 18 17 4 > 11
0,26 0,24 0,04 0,04 0,14

. 107 4 3 -- 28

3 | fsopoda 0,20 0,01 0,01 0,04
16 16 - 36 17

4 | Odonata 0,08 0,06 0,12 0,05
5 | Ephemeroptera 18 S sl 17 20
0,06 0,01 0,06 0,03 0,04

6 | Hemiptera 21 18 12 2 13
0,05 0,04 0,03 0,01 0,06

. . 178 101 247 84 42

7| Chironomidae 0,54 0,06 0,71 0,16 0,10
8 | Ceratopogonidae 12 17 33 45 21
0,04 0,06 0,10 0,14 0,05

Comi: 395 197 364 189 176

: 1,28 0,52 1,03 0,50 0,48

Limann dib faunasmnin arasinda farlorinin bir m?sahodo orta sayma (2018-ci ilde 725, 2019-
cu ildo iso 49%) va biokiitlosine goro (2018-ci ildo 51%. 2019-cii ilds 37%) xironomid siirfalori
uistlinliik toskil edir. Sonraki yerlori saya gore iynago siirfalori (16-36) ford), azqilli qurdlar (15-34
ford), barabaryanaqli xorgonglor (3-107 ford) va gilindago siirfolori (17-36 ford), biokiitloys gors iso
molyuskalar (0,104-0,24 q). Limanda makrozoobentosun orta sayina gora 2018-ci ildo payiz va qis
fasillorinda, 2019-cu ilds iso yaz vo payiz fosillorindo, orta biokiitloys gors iso har iki ildo yaz va qis
fasillorinda iistiin inkisaf miisahido edilmisdir. Bu da makrozoobentosun osasini togkil edon bozi
heyvan qruplarinin hoyat sikllori ilo iist-lists diisiir. Bu fasillords do makrozoobentosun say vo
biokiitlosinin osas hissesini yeno do xironomid siirfolori toskil edir (codvel 2). Umumiyyatlo,
xiropnomid siirfolorinin inkisaf dinamikasinda onlarin siirfolorinin bentosda rast golmosi qisdan
yaya dogru azalmaga meyilli oldugu molum olmusdur ki, bu da iki ciir hoyat torzino malik olan
xironomidlorin inkisaf dovriyyasi ilo slagodar oldugundan irali golir.
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Dovaci limaninda makrozoobentosun miqdar gostoricilorinin  formalagmasinda azqill
qurdlardan T.tubifex, zslilordon H.medisinalis orientalis, molyuskalardan P.planorbis vo Radix
dympala auricularia, baraboryanaqli xargonglordon A.aquaticus, iynaga siirfalorindon C.scitulum,
S.metallica, giindogo siirfalorindon O.macrura, yarimsartqanadlilardan C.dentipes, C.affini,
xironomid siirfolorindon isa asas yerdo Ch.plumosus, Ch.thummi, P.nubeculosum, P.ferrugineus
kimi novlor vo s. istirak edir.

Qeyd etmoak lazimdir ki, limanda organizmlorin maksimal inkisafi bitkilor arasinda olur.
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PE3IOME
BHI0BO COCTAB, KOJIMYECTBEHHOE PA3BUTHUE U PACIPOCTPAHEHUE
MAKPO300BEHTOCA KACIIMMCKOI'O MOPS IEBEYHY 110 BUOIIEHO3AM
Anues C.U., I'yceiinosa A.D., I'apuoosa H.M.

Knrouesvie cnosa: maxpobenmoc, buomacca, 8uovt haymwl, OUOYEHO3.

B crarbe npezicTaBiieHbl pe3yabTaThl HCCIIEAOBAaHUN U3MEHEHUI Makpo30oOeHToca opta JleBeun 3a
nocneaane ronapl. McenenoBanme makpo3oobeHToca nmopra JleBeun npoBoaminock ce30HHO B 2018/19 romax.
Cbop m maboparopHas o00pabOTKa MaTEpHANOB BBITONHINCH OOMMMH METOJaMH, NPHHITHIMA B
ruapobuoorud. B wuccnemoBannu w3 mopra  3apeructpupoBaHo S50 BHIOB JOHHBIX OPraHU3MOB,
otHocsamuxcs K 13 cucremarmueckum rpynnam. 70,2% oOHapy>KEHHBIX BHJOB - BOJIHBIE HACEKOMBIC.
MaxkcuManbHOE pa3BUTUE OPTaHU3MOB HAOIOIAETCSI BECHOM U JIETOM.
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Xozor donizi Davaci limaninin makrozoobentosunun név torkibi,
miqdarca inkigafi va biosenozlar tizra yayilmasi

SUMMARY
SPECIES COMPOSITION, QUANTITY DEVELOPMENT AND DISTRIBUTION OF
MACROZOOBENTHOS OF THE CASPIAN PORT OF DEVECHI IN BIOCENOSES
Aliyev S.1., Huseynova A.F., Garibova N.M.

Key words: macrobenthos, biomass, fauna species, biocenosis.

The article presents the results of studies of changes in the macrozoobenthos of the port of Devechi in
recent years. The study of macrozoobenthos of the port of Devechi was conducted seasonally in 2018/19.
The collection and laboratory processing of materials were carried out by the general methods adopted in
hydrobiology. In the study from the port, 50 species of bottom organisms belonging to 13 systematic groups
were registered. 70.2% of the detected species are aquatic insects. The maximum development of organisms

is observed in spring and summer.

Daxilolma tarixi: Ilkin variant 21.09.2020
Son variant 02.11.2020
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Molumdur ki, son dovrlordo bioekoloji tarazliq qlobal miqyasda disbalanslasma
istigamatindo osasli doyisikliklora ugramaqdadir. Bu isa 6z ndvbasinds canlilar alominin, o
ciimladan insanlarin sahhotinds miiayyan problemlor yaradir [1], bu da mialicavi-profilaktik tasiro
malik tobii monsali, xiisusan do bitki moansali mohsullara talobatini durmadan artir. Ona goéra do
miixtalif cografi tabii zonalar tizra yayilmig vo miialicavi tasirlori miixtalif olan yaban1 bitki nvlori
icarisindan Xxastoliktoradicilor sleyhina vasitalorin axtarilmasi mogsadouygun hesab olunur vo
perspektiv todgiqatlara yol agir. Qeyd edok Ki, bu gobildon olan bitki névlarindan eksperimental
yollarla ayrilmis efir yaglarinin, saponinlorin, flavonoidlorin vo digar bioloji aktiv maddalarin
antimikrob aktivliklorinin dyronilmasina, eloca do onlarin mohsuldarliginin yiiksaldilmasine va s.
mosalalora hasr olunmus xeyli tadqiqat islarine rast golmok miimkiindiir. Lakin Azorbaycanin
miixtalif cografi vo tobii zonalarinin ekoloji arazilorinds biton farmokoloji shamiyyatli bitkilarin
antifungal aktivliklori bizim todqigatlara kimi laziminca todqiq edilmomisdir. Bu hali hamin
bitkilorlo ekolo-trofik slageds yasayan vo Azarbaycan tobistine xas olan gébaloklorin yayilmasinin
cografi ganunauygunluglarmma da aid etmok olar. Bu sobsbdon do todqgigatlarimizin gedisindo
dormanohomiyyatli bitkilor tizorindo geydo alinan goéboaloklorin mohz bu aspektds xarakterizo
edilmasini da bir vozifs olaraq qarsimiza qoymusuq[4] .

Aparilan tadqiqatlarin gedisindo Azarbaycanin dorman bitkilorinde 186 gdobealok ndviiniin
yayilmast miioyyon edilibdir. Yayilmasi geydo alinan goboloklor todqiq edilon bitkilorin hom
vegetativ, hom do generativ oranlarindan gétiiriilon niimunolords askar edilmisdir.

Darmanshomiyyatli bitkilorin mikobiotasinin cografi yayilmasmin ganunauygunluglarini
xarakterizo etmok tigiin agagida xarakteristikasi verilon 6 tipdon istifads edilmisir[3]:

| boreal tipdir ki, bura Holarktika (areali Avropa, Asiya vo Simali Amerikani ohatato edan
gobalok novlori), Palearktika (arealt Avropa vo Asiyanin simal miilayim iqlim zonasinda yayilan
gbboalok novlari), Avropa (areali Simali Avropani, eloca do Avropanin bazi conub vilayatlorini ohats
edon goboalok novlari), Pannon (areali Macaristandan Simali Qazaxistana kimi ¢ol zonasii shato
edon gobalok ndvloari), Pontik (areali Simali Qafqaz ¢6liinds yayilan gébalok novlori) daxildir.

Il kserofit tipdir ki, bura Araliq donizi (areali Araliq doanizini, elocads onun simal va gorg
toroflorini ohato edan gébalok novlori) vo On Asiya (areali Araliq denizinin sorg hissasinda, kicik
Asiya, Qafgaz vo Iranda yerloson gébalok novlori) daxildir.

III col tipidir Ki, bura da comi bir- Turan (areali Sorqi Qafgaz diizonliyi vo Orta Asiyada
yerloson gobalok novlori) daxildir.

IV Qafqaz tipidir ki, bura da tokca bir — Qafqaz (Qafqazin endemik névlori) daxildir.

V kosmopolit (areali Yer Kiirasinin ikidon g¢ox qitasini shato edon) tipdir ki, bu tip {igiin sinif
miioyyanlosdirilmoayibdir.

VI Adventiv (miixtalif mongali galma va gotirilmo) tipdir.
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Azarbaycanin doarmanahamiyyatli bitkilorinds gébaloklarin yayilmasinin
cografi ganunauygunlugu Vo noév torkibinin tabii zonalar tizra dayismasi

Azorbaycanin miixtolif cografi zonalarinda tobii halda yayilan vo ya madoni sokildo
becarilon darman bitkilorinds ekolo-trofik olaraq moskunlasan gobaloklori geyd edilon sistema
miivafiq qruplasdirdiqda aydin oldu ki, sayca iistiinliik boreal tipina aid olan niimayandalora xasdir
(cadval 1). Belo ki, areali miioyyan edilon 186 gébolok névuniin  57,5%-i mohz bura aiddir.
Kosmopolitlor sayca ikinci (35,5%), kserofitlor(4,3%) tglinciidiir. Qafgaz(2,2%) tipi yalniz
adventiv tipdon (0,5%) ¢oxdur. Qeyda alinan gobaloklor arasinda ¢dl tipinin niimayandolorina rast
galinmomisdir[7].

Azorbaycanin miixtalif cografi vo tobii zonalarinda Boreal tipino aid olan vas rast gslinon
gobalok novlori osason Ph. cucurbitacearum, Ascochyta cucumeris, As. pinodella, Septoria
cucurbitacearum, Sep. lucopersici, Sep. petroselini, Sep. flagellifera, Phoma tuberosa, Ph. Betae,
Alternaria radicina, A. solani, Phytoptora capsici, Ph. phaseoli, Puccinia porri, Uromyces pisi,
Phomopsis pyaseoli, Pestalotia torulosa, Cladosporium cucumerinum, Ustilago zeae, Peronospora
brassicae, P.lepidii, Diplodia natalensis, Stagonospora phaseoli, Stemphylium botryosum, Monilia
sitophila, Perenoplasmopara cubensis, Colletotrichum circinans va s.-dir.

Cadval 1.
Darmanahomiyyatli bitkilordo yayiimis géboloklarin cografi mansubiyyati
Tip Sinif Novlarin say1
Holarktika 41
Palearktika 14
Bopeas Avropa 52
Pannon -
Pontik -
. Araliq donizi 6
Kserofit .
On Asiya 2
Col Turan -
Qafgaz Qafgaz 4
Kosmopolit 65
Adventiv 1
Comi 186

Kserofit tipin elementlorino uygun olan goébolok névlorinin sayr 7-dir ki, onlarda
asagidakilardan ibaratdir: Cylindrosporium pisi, Phoma rournii, Vertisillium dahliae, Puccinia allil,
Cladosporium gossypii, Phytophthora melangenae, Ph. parasitica.

Qafgaz tipina uygun golon gobalok noévlori Verticillium lycopersici, V, terrestre,
Cephalosporium coremioidis, Macrophoma phaseoticola- dan ibaratdir [5].

Kosmopolit tipin elementlorini 6ziindo oks etdiron gobolok ndvlori iso asagidakilardan
ibaratdir: Ascochyta pisi, A. phaseolorum, Fomes fomentarius, Trametes versicolor, Penicillium
stoloniferum, P. expansum, Fomitopsis pinicola P. martensii, P. jaczevski, P. olivaseum, P.
sartorii, P. hirsutum, P. Notatum,P. puberulum, P. chrysogenum, P. griseolum, Aspergilius
fumigatus, A.ochraceus A.nigei, A.flavus, A. versicolor, Verticillum lateritium, Altemaria
tenuissima, A.brassicae, A.cucurnerina, A.alternata, A.tenuis, Uromyces appendicutatus,
Cladosporum herbarum, Ustilago hordei, U. allii, Trichoderma viride, Tr. Lignorum, Perenospora
destructor, Sclerotina libertiana, Rhisopus nigricans, Botrytus cinerea, Fusarium gibbosum, F.
bulbigenwium, F. Oxysporum va S.
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Darman bitkilorinds geyds alinan goboaloklor arasinda boreal elementlorin iistiinliik toskil
etmosi indiys kimi aparilan digor todqigatlarda da 6z 6z tosdiqini tapmis bir faktdir, yani
Azorbaycan ligiin miioyyon edilon mikobiotanin formalagsmasinda simal rayonlarmin tasirinin
aparici rolu aydin hiss olunur[6] . Masalon, Azarbaycanin asas mesa omoaloa gatiron agac novlarinds
yayilan gobaloklorin yaridan ¢oxu mohz boreal tipina aiddir. Analoji noticalor Aran Qarabagin
“Sultanpud mesasi” adlanan orazilorinds, Mugan diiziindo aparilan todqiqatlarda da 6z tosdigini
tapibdir. Bir so6zlo, Azorbaycnin florasinan, eloco do mikobiotasinin formalsmasinda simal
elementlorinin rolu boytikdiir[9].

Bu va ya digar bitkidon gotiiriilmiis niimunslsin analizi zamani aydin oldu ki, geyds alinan
goboloklorin Azorbaycaninmi abii zonalar: iizroa yayillmasi hom ndvlorin say torkibino, hom do
onlarin rastgolmo tezliyino gore forqli komiyyot gostoricilori ilo xarakterizo olunur[1]. Novlorin
sayma goro Boyiik Qafqaz biotoplart on yiliksok gostoriciyo malikdir vo todqgiqatlarin gedisindo
qeydo alinanlarin 55,4%-na bu orazilordo rast golinir ki, onlardan oomisetlora 6 (Phitophtora
infestans, Ph.parazitica, Peronospora brassicae, P.destructor, P.cubensis va Plasmopara dauci),
ziqomisetloro 5 (Mucor plumbeus, M. corticola, M.racemosus, M.mucedo, Rh.nigricans),
Bazidiomisetloro 16 (B.adusta, L.sulphureus F.fomentarius, F.pinicola, Ph.igniarus, P.ostreatus,
P.gibbosa, va s.), Askomisetlora (anamorf vo telemorflara) iso 76 (E.pisi, S. libertiana Pestolotia
lepidii, Phyllosticta allii, Ph.spinaciae, C.atramentarium, va s.) gébalok novii aiddir (Cadval 2).

Cadval 2
Azarbaycanin miixtalif tabii zonalarinda yayilan darman bitkilorinds qeydi alinan
gobalok néviarinin say torkibi

Siniflar Boyiik Qafqaz | Kicik Qafqaz L?Al\lsl;:;:n_ Kiir-Araz ovahg
Oomycetes 6 2 4 3
Zigomycetes 5 4 3 4
Ascomycota(T+A) 76 32 73 46
Bazidiomycota 16 9 14 12
Comi 103 47 94 65

Lonkaran-Astara zonasinda geyds alinan géboaloklards bu gosatrici bir goador az, yani 50,5%
togkil edir. Bu zonanin mikobiotasinin formalasmasinda oomisetlarin 4 (Ph.phaseoli, Ph. Infestans,
Peronospora brassicae, P.cubensis), zigomisetlorin 3 (M.racemosus, M.mucedo, Rh.nigricans),
bazidiomisetlarain 14 (B.adusta, C.unicolor, D.confragosa, D.quersina, F.fomentarius, F.pinicola,
L.sulphureus, U.appendicutatus va s.) vo Kisali goboloklorin (anamorf vo telemorflara) iso 73
(E.communis, M.sitophila, S.libertiana Ph.alliicola, Ph.cucurbitacearum, Ph.lucopersici,
Ph.phasoli, Asc.cucumeris va s.) novii istirak edir.

Kiir-Araz ovaligi orazico boylik olsa da, orada qeydo alinan gobsloklorin say1r hom Boyiik
Qafqaz, hom do Lonkoran-Astara zonasi ilo miiqayisade bir qoder azliq toskil edir vo bu zonanin
mikobiotasinin formalagsmasinda Respublika {izro qeydo alinan gobaloklarin 34,9%-ni toskil edir.
Qeydo alinan goboalokladon 3 név (Phytophtora capsici,Ph.phaseoli, Ph.infestans) oomisetlora, 4
nov zigomisetlora (M.racemosus, M.pentrinsularis, M.mucedo, Rh.nigricans), 12 név (C.unicolar,
F.fomentarius, F.pinicola, U.zeae va s.), kisali gobaloklora(anamorf vo telemorflara) iso 46 nov
(E.cichoracearum, M.sitophila, S.libertiana P.torulosa, A.pisi, A.lycopersici, Ph.subvelata, va s.)
aiddir.

Kicik Qafgaz tadqiq edilon doramn bitkilorinin mikobiotasi lizrs on kasaddir, bels ki, burada
geydo alinan goboaloklorin comisi  25,3%-no tast golinir. Qeydo alinan gobalok ndvlerindon 2-i
(Ph.melangenae, Ph. Infestans) oomisetlors, 4-ii (M.racemosus, M.saturninus, M. Mucedo,
Rh.nigricans) ziqomisetlora, 1-i (S.libertiana) askomisetlora, 9-u (Ust.hordei, U.pisi) teliomisetloro,
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32-i (S.libertiana A.pisi, A.lycopersici, Ph.tuberose, Ph.solanicola, St.botryosum, C.krugerianum va
S.) isa kisali gobaloklorin anamorflarina aiddir [8].

Tadqiq edilon zonalar {izro gobaloklorin ndv tarkibing gore forqli komiyyat gostaricilorine
malik olmasi, fikrimizca, ilk névbads homin arazilorin torpaq- bitki ortiiyii vo tobii-iglim sortlori ilo
six olagadardir. Belo ki, bir ¢ox fitopatogen gobaloklorin normal inkisafi li¢lin temperaturun vo
havanin riitubati vacib abiotik amildir. Qeyd edok ki, todqiq edilon gbbalok novlorinin oksariyyati
ekolo-trofik xiisusiyyatino gors politroflara aiddirlor.
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PE3IOME
I'EOI'PA®HNYECKASA 3AKOHOMEPHOCTD PACITIPOCTPAHEHMUS I'PUBKOB B
JIEKAPCTBEHHBIX PACTEHUSX A3EPBANUIVKAHA U U3MEHEHUE BUI0OBOI'O
COCTABA 110 TPUPOJHBIM 30HAM
Hamaszoe H.P., Ocughosa C.H.

Knioueswie cnoea: nexapcmeennvle pacmenus, npupoonvle 30Hbl, MUKOOUOMA, hapmaronocuiecKul,
eeozpaguyeckoe pacnpocmpanenue, KOCMONOIUM.

[Mpu TpynmupoBaHWM 3KOJOTHYECKH TPOPHUYECKHX T'PUOKOB, KOTOPBIE €CTECTBEHHBIM 00pa3oM
pacrpocTpaHeHbl WK KyJIbTUBUPYIOTCS B Pa3HBIX Teorpaduieckux 30Hax AsepOaiipkana, B COOTBETCTBUH C
OTMEUYEHHOH CHCTEMOM, CTajo SCHO, YTO YMCIECHHOE MPEUMYILIECTBO NPHUHAICKUT OOpealbHbIM BHAAM.
Takum obOpazom, 57,5% u3 186 BHIOB rpuOKOB, BBIBICHHBIX HA 3TOH TEPPUTOPHUH, OTHOCSATCS K ITOH
obmnactu. Ha Bropom mecte - xocMomnonuthl (35,5%), Ha TpeTbeM - kcepodutsl (4,3%). KaBkazckuii Tum
(2,2%) Oonbire, yem ToJbKO azBeHTHBHBIM THI (0,5%). Cpeau 3aperucTpUPOBAHHBIX TI'PHUOKOB
MpeACTaBUTENIeH AUKOTO TUIIa HE 0OHApPY>KEHO.

B xoxe ananuza mpoO, B3ATBHIX C TOTO WJIM WHOTO PAaCTeHHA, BBIICHWIOCH, YTO PACIpPOCTPAHEHHE
3apETUCTPUPOBAHHBIX TPHOKOB B TPUPOJMHBIX 30HaX AsepOaiijpkaHa XapakTepU3yeTcsl pasHbBIMH
KOJIMUYECTBEHHBIMH IIOKA3aTEJIIMA KaK IO KOJHMYECTBY BHJOB, TaK M IO YacTOTE MX BCTPEYAEMOCTH.
Buoronsl bonbmoro KaBkasa nmeror Hanbospliee KOIMUECTBO BUIOB, U 55,4% W3 3aperuCTpUPOBAHHBIX B
WICCIIETOBAHUY BCTPEYAIOTCS MNMEHHO B ATHX pailOHaXx.

VYcTaHOBIIEHO, YTO OOJIBIIMHCTBO BHJIOB I'PUOKOB, BCTPEHUAIOIIMXCS B JIEKAPCTBEHHBIX PACTEHHIX
AzepOaiixana, 10 CBOMM 3KOJIOTHYECKUM M TPOPHUECKHM 0COOSHHOCTSAM OTHOCSTCS K TOIUTPOdaM.
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SUMMARY
GEOGRAPHICAL REGULARITY OF THE DISTRIBUTION OF FUNGI IN MEDICALLY
IMPORTANT PLANTS IN AZERBAIJAN AND THE CHANGE OF SPECIES COMPOSITION
BY THE NATURAL ZONE
Namazov TN.R., Yusifova S.N.

Keywords: medically important plants, natural zones, mycobiota, pharmacological, geographical
distribution, cosmopolitan.

On grouping fungi, which are naturally distributed or ecologically-tropically cultivated in medicinal
plants grown in different geographical zones of Azerbaijan, according to the mentioned system, it became
clear that the numerical advantage belongs to the representatives of the boreal type. Thus, 57.5% of the 186
species of fungi identified in this area, belongs to this area. Cosmopolitans are second (35.5%) and
xerophytes (4.3%) are third. The Caucasian type (2.2%) is more than the adventives type only (0.5%).
Among the noted fungi, no representatives of the wild type were found.

During the analysis of samples taken from one or another plant, it became clear that the distribution
of noted fungi in the natural zones of Azerbaijan is characterized by different quantitative indicators both in
terms of the number of species and the frequency of their occurrence. The Greater Caucasus biotopes have
the highest number of species, and 55.4% of those noted in the study are found in these areas.

It was found that most of the species of fungi found in medicinal plants in Azerbaijan belong to
polytrophs due to their ecological and tropic features.

Daxilolma tarixi: [lkin variant 13.01.2021
Son variant 02.03.2021
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Giris. Ariciliq kond tesorriifatinin on golirli sahslorindon biri olmaqla, insanlar1 ¢ox qiymatli
qida vo miialicovi shomiyyato malik olan bal, giilom (¢i¢ok tozcugu), voromum, ar1 zohari, ar1 siidii
vo mumla tomin edir. Bal vo digor arigiliq mohsullar1 uzun zamanlardan bari malum olan malicovi
xiisusiyyatlorino gora hal-hazirda tobabatdo daha genis istifado olunur. Bundan olava, bal arisi
bitkilorin tozlandirilmasinda da miihiim rol oynayir. Yoni onlar c¢igokli bitkilorin ovozsiz
tozlandiricilaridir. Bundan avvalki moqalomizdo [2] gostordiyimiz kimi, kond tosarriifat: bitkilorinin
tozlandirilmas1 {lizro biitiin islorin 80-90%-ni bal arilar1 yerino yetirir. Bal arilan vasitasilo
tozlandirma naticasinda bitkilorin mohsuldarligi 25-40% ytiiksalir.

Yuxaridakilar1 nezers alaraq, Gadaboy rayonunun orazisinds yayilmis osas bal vo ¢i¢ak tozu
veran bitkilor todqiq edilmisdir.

Material vo metodlar. Todqiqat islori 2017-2019-cu illorde Gadoboy rayonunun miixtolif
biosenozlarmda aparilmisdir. Miisahidoelor zamani Quliyevin [4] vo Rusiya Ariciliq Institunun
omokdaslarinin metodlarindan istifade olunmusdur.

Tadqiqgat isi aparilmis rayonun asas bal va ¢i¢ok tozu veron bitkilorinin tozlandirilaraq nektar
va ¢igak tozu toplamasinda is¢i arilarin giindslik foalligini dyronmok {igiin ¢6l stasionar sahalordo
misahidolor aparilmigdir. Bunun {i¢iin todqiqat zonasinda stasionar saholor ayrilmisdir. Hor bir
bitkinin ¢ioklomo d6vriinds ¢61 vo arixana soraitindo miisahidolor aparilmisdir.

Todqiq edilon bitkilorin nektarvermo gabiliyyatini toyin etmok iiglin kapilyar vo yaxud
makrokapilyar tisullardan istifade edilmigdir.

Naticalor vo onlarin miizakirasi. Miisahido edilmisdir ki, bitkilorin nektar ifraz etmosi
onlarin yayildig1 ekoloji amillordon asilidir. Belo ki, boazi ndv bitkilor yiiksok, digarlari iso nisbaton
asag1 temperatur soraitindo daha yaxsi nektar ifraz edir. Arilarin nektar veron bitkilorin ¢igoklori
iizorindo intensiv islomolari bu bitkilorin ¢igoklorinin nektar ifrazetma doracasindon ¢ox asilidir.

Eyni zamanda miioyyon edilmisdir ki, bitkinin ifraz etdiyi nektarin torkibinds qliikoza vo
fruktoza, homg¢inin saxaroza borabor miqdarda olarsa, bal arilar1 belo ¢igoklor iizorindo intensiv
olaraq isloyirlor. Bu nov bitkiloro ag akasiya, bdyiirtkon, c6kos, yonca, xasa, gdyok, bogazotu,
aslanquyrugu, koklikotu, qantopar, pitrat vo s. bitki novleri aiddir.

Bitki ¢icoklorinin ifraz etdiyi nektarin torkibindo saxaroza ¢ox olarsa, bal arilarinin islomosi
haddindon artiq zoeifloyir vo yaxud tamamilo dayanir. Masalon, Qafqaz ozgili, yemisan, ¢omon
yoncast, kandoslag va s. bitkilori géstormak olar.

Tadqiq etdiyimiz zonada miisahido edilmisdir ki, osas nektar vo ¢igok tozu veron bitkilorin
cigoklomasi digor bitkilors nisbaton uzun miiddot davam edir.

Akademik ©.M.Quliyevin [4] gostordiyi kimi, bu bitkilorin bir hektar sahasinds 20-30 kg-dan
az nektar vermasi do nozors alinmisdir. Uzorindo miisahidolor aparilmis bitkilorin hor bir ¢igoklori
orta hesabla bir giindo daha ¢ox nektar ifraz edir, nektarin torkibindo qliikkoza vo fruktozanin
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miqdan yiiksokdir vo ¢igoklomasi uzun miiddst davam edir. Kicik Qafqazin asas nektar vo ¢igok
tozu veran bitkilori vo onlarin bazi xiisusiyyatlori asagidaki codvalds 6z oksini tapmisgdir.

Cadvoldo miisahido aparilan rayonun orazisindo osas nektar vo ¢igok tozu veron bitkilorin
cicoklomo miiddati, bir hektar sahado olan bitkilorin imumi miqdari, bir hektar sahoadoki bitkilorin
ifraz etdiyi nektarin kq-larla miqdari, bir hektar sahodoki bitkilordon toplanan balin migdar1 va bir
hektar bitki sahosi liglin nozords tutulan ar1 ailolarinin say1 gostorilmisdir.

Caodvoldon goriindiiyii kimi todqgigat zonasinda 56-ya qodor bitkinin nektar ifrazetmo
xlisusiyyoti arasdirilmisdir. Miioyyon edilmisdir ki, {izorindo miisahido aparilmis 56 nov bitkidon
42-y5 qodori osas bal veran bitki novii, hor hektardan 100-1460 kg-a qodor nektar vera bilir. Qalan
14 nov bitki iso 3 kq-dan 86,4 kg-a qodor nektar verir.

Miioyyon edilmisdir ki, agac vo kol bitkilori igorisindo coko on yiiksok nektar vermo
gabiliyyatino malikdir. Cadvoldon gériindiiyli kimi, ot bitkilori nektar vermo xiisusiyyoatino goro
daha ¢ox mohsuldardir.

Goadoboy rayonu orazisindo miisahido etdiyimiz vo yaxsi bal vo ¢igok tozu veran bitkilorin
bozi novlorini: cokoni, ag akasiyani, ¢omon yoncasini, hiindiir xasani, adi goyoki, seyrokgicok
koklikotunu, Qafqaz gantoparini, toppuz tikanini va pitragi tosvir edok.

Coka Kicik Qafgaz daglarinin stoklarinda, asasan do mesalik zonalarinda genis yayilmisdir.
Coko kond vo xalg tosorriifati tigiin ¢ox oshamiyyatli bitkidir. Bu agacin goévdesindan if,
cicoklorindon va toxumundan yaglar alinir. Darman bitkisi kimi xalg arasinda ¢igok vo
yarpaglarindan genis istifado edilir. Coko arigiliq tosorriifat: ti¢iin oavozsiz bitkidir. Belo ki, bal
arilari cokadan hom bal, ham da ¢igak tozu gotiiriirlar.

Coko Goadobay rayonu soraitinds iyun ayinin axirlarinda gigoklomays baslayir. Cigoklomosi
13-14 giin davam edir. Qafgaz cokasinin bir gi¢ayi orta hesabla bir giinds 4,85-5,0 mqg nektar ifraz
edir.

Qafgaz cokasinin  bir hektar sahoasindon 1460 kg-a godor nektar almag miimkiindiir. Bir
hektar coko sahoasindon toxminon 810 kq-a qoador bal goétiirmak olar. Bitkinin bir hektar sahosinds
10-11 ar1 ailosi saxlamagq olar.

Godobay rayonu orazisinde akasiya agacit ¢ox genis yayilmigdir. Bu rayon soraitindo ag
akasiya may aymin axirlarinda vo iyun aymin ovvallorindo ¢i¢oklomoyo baslayir. Cigoklomasi,
adoton, 3 hoftoyos godor davam edir. Rayon moerkozindo bu agacin miqdart haddinden artiqdir.
Akasiya agacinin ¢igcoklomasi ddvriindo sanki rayon ag Orpayo biiriinlir vo nektarin otri otrafa
yayilir. Bir ¢igoyin omrii 3-4 giindiir. A§ akasiyanin bali aciq rongli, dadli vo ¢ox otirlidir. Ag
akasiyanin yaxs1 nektar ifraz etmosi liciin havanin axsamlar yagmurlu, glindiizlor 1so miilayim isti
olmasi vacib sortlordon biridir. Bu bitkinin bir ¢igayi giin arzinds 1,7 - 2,0 mq nektar ifraz edir. Bir
hektarin nektar mohsuldarlig1 orta hesabla 54,5 kq-dir. Bir hektar ag akasiya sahoasindon 26,0 kq bal
gotlirmok olar ki, bunun hesabina da 0,5 ar1 ailosi saxlamaq miimkiindiir.

Bildiyimiz kimi, iigyarpaq yonca c¢oxillik ot bitkisidir. ©debiyyat molumatlarina osason
(Quliyev, 2014) Azarbaycan orazisinds ligyarpaq yoncanin on ¢ox ¢0l yoncasi, sabdar, ag yonca va
¢oman yoncast novlari yayilmisdir.

Kicik Qafqaz zonasinda ¢omon yoncasi asasan iyun ayimin ikinci ongiinlilylinds ¢igoklomoya
baslayir. Bu bitkinin ¢igoklomo miiddoti 50-53 giin davam edir. Comon yoncasinin bir ¢igoyi orta
hesabla 0,80 mq nektar ifraz edir. Bu bitkinin bir hektar okin sahasinin nektar mohsuldarlig1 478,3
kg-dir. Bir hektar okin sahasindon gotiiriilon balin toxmini miqdar1 278,6 kq ola bilor. Bunun
hesabina da 3,5 ar1 ailasi saxlamaq miimkiindiir.

Xasa bitkisi do licyarpaq yonca kimi ¢oxillik ot bitkisi olub, Azarbaycanin dagstoyi vo dagliq
rayonlarinin orazisinde genis yayillmigdir. Yabani halinda bu bitki oan ¢ox dagliq erazilorin
comoanliklorindaki kolluqlar arasinda bitir.
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Gadabay rayonunun nektar va ¢icak tozu veran bitkilari

i¢coklonmonin £ ,c§ o5 5 |ox —~ | .8 ~
Cgmiiddeti s °. |EE3 |8EF|EBS.
=~ ) av%e |2 a\: -
=% | £Z |58= |5SE|§E°
Ne Bitkilarin adi £ = 25 | g ”é L1588 ol
= :EI) s E ] T oe hviest g A/ 8 8
gy Rop $E |828¢c |82 |53
Baglangic1 | Sonu .~§ %’ B e E oker= '; SRS
S & ME |AET A"
1 2 3 4 5 6 7 8 9
1 | Pyrus caucasica Fed.— 25.V 05.VI 10 450 13,0 8,5 0,09 —
Qafgaz armudu
2 | Malus domestica Boch.- Ev 25.V 07.VI 13 150 17,0 100 | 0,1-
almasi
3 | Malus orientalis Uglitzkich.- 22.V 04.VI 12 140 18,0 9,5 0,1-
Sorq almasi
4 | Crataegus kyrtostyla 30.V 20.VI 20 190 60,0 36,0 | 06—
Fingerhut.- Yemisan
5 | Prunus domestica L.- Gavali 15.vV 25.V 10 230 51,0 31,0 0,5-
6 | Rubus sanguineus Friv.- Qan 25.VI 15.VII 20 900 65,0 41,1 1,0 -
sirali bdyiirtkon
7 | Rubus caucasicus Toske.- 20.VI 10.VII 30 800 63,0 355 | 10-
Qafgaz boylirtkani
8 | Robinia pseudacacia L- Ag 01.VI 16.VI 17 200 54,5 26,0 0,5-
akasiya
9 | Tilla caucasica Rupr.- 28.VI 12.VI 14 102 1460 810,0 | 11,0+
Qafgaz cokasi
10 | Prunus divaricate L.bd.- Al¢a 20.1vV 30.1V 10 20 3,0 - --
11 | Barbarea vulgaris K.Br.- 15.vV 14.V1 30 155000 150,2 90,5 1,2 +
Vozarak, sari gigok
12 | Melilotus officinalis (L) 20.V 26.VI 36 170000 | 286,3 | 128,0 | 15+
Dest.-Xasonbiil (balli yonca)
13 | Medicago sativa L.em vass.- 25V 26.VI 31 4500000 | 4152 | 290,0 | 3,6+
Okin gara yoncasi
14 | Trifolium repens L.- Ag 05.VIl 10.VIII 46 180000 | 323,2 | 1285 | 16+
yonca
15 | Trifolium pratense L.- 20.VI 12. VIl 53 185000 | 478,3 | 2786 | 35+
(Comon yoncasi
16 | Onobrychis altissima Gross.- 25.VI 25.VII 30 185000 210,2 | 1223 | 15+
Hiindiir xasa
17 | Lathyrus sativus L.- ©kin 07.Vil 08.VIiIl 30 145000 86,4 435 | 0,6-—
lorgosi
18 | Orobus cyaneus (stev.) 10.VII 05.VIlI 25 125000 | 510,0 | 255,2 | 3,1+
c.koch.- Mavi largover
19 | Lythrum salicaria L.- 30.VI 10.VI1I 40 355000 | 370,0 | 2405 | 3,0+
Soyiidyarpaq aglarot
20 | Epilobium montanum L.- 10.VI 25.VII 35 55000 107,2 700 | 1,0+
Dag onaqrasi
21 | Epilobium hirsutum L.- 15.VI 30.Vil 45 50000 106,0 | 106,0 | 1,0+
Tiiklii onagra
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22 | Cynoglossum officinale L.- 30.V 20.VII 50 170000 1705 | 1200 | 1,6 +
Dorman kdpokdiliotu

23 | Sumphyurm caucasicum 20.VI 18.VII 28 130000 | 3852 | 1914 | 21+
M.B.- Qaqaz xoandokotu

24 | Sumphyurm asperum Lep.- 20.VI 15.VII 25 105000 | 560,5 | 2756 | 3,0+
Bork xondokotu

25 | Echium vulgare L.- Adi 30.V 20.V1I 50 130000 | 1300,0 | 710,0 | 8,0+
goyak

26 | Echium rubrum jacq.- 10.V 15.VI 35 32000 290,7 | 175,7 | 2,3+
Qirmiz1 gdyak

27 | Ajuga orientalis L.- Sorq 20.V 10.VI 20 365000 | 150,0 | 1254 | 15+
dircayi

28 | Ajuga genevensis L.- 30.V 30.V 30 440000 410,0 | 206,2 | 2,6 +
Cenevra dir¢oyi

29 | Teucrium orientale L.- Sorq 25.VI 30.V 35 190000 | 140,2 850 | 10+
moaryamnoxudu

30 | Teucrium chamaedris L.- 25.VI 25.VII 30 310000 102,6 51,0 0,8+
Cohrayimtil moryomnoxudu

31 | Nepeta crandiflora M.B.- o1vi 30.VII 30 200000 | 400,0 | 1451 | 2,7+
Iricigok pisik nanosi

32 | Nepeta transcaucasica 10.VII 05.VIII 25 205000 230,0 120,2 | 25+
Grossh.- Zaqafqaziya pisik
nanasi

33 | Brunella vulgaris L.- Adi 25.V 26.VI 30 650000 420,1 | 250,0 | 3,0+
bogazotu

34 | Brunella laciniata (L.) Bge.- 20.V 22.V1 32 700000 | 180,0 91,2 1,0+
Dilimli bogazotu

35 | Lamium abbum L.- Ag 25.1vV 06.VI 42 600000 | 370,2 | 1852 | 2,5+
dalamaz

36 | Lamium purpurcum L.- 25.1V 23.V 28 500000 66,1 330 | 05—
Purpur dalamaz

37 | Leonurus villosus Dsf. (L.) — 12.VII 30.VII 50 1950000 | 590,2 | 2350 | 3,0+
Adi aslanquyrugu

38 | Ballota ruderalis Sw.- Kalafa 01.vI 05.vil 35 190000 | 240,2 | 1196 | 15+
giilii

39 | Stachys annua L.- Birillik 05.VI 15.VII 40 350000 | 120,0 750 | 1,0+
porug

40 | Stachys silvatica L.- Meso 20.VI 25.VII 35 255000 | 2456 | 158,0 | 2,0+
porugu

41 | Salvia nemorosa L.-Quru ¢6l 20.V 25.VII 66 230000 | 376,1 | 238,0 | 2,0+
siirvasi

42 | Salvia verticillata L.- Qir¢inli 15V 25.VII 60 180000 | 285,2 | 158,1 | 2,0+
Surva

43 | Ziziphora tenuior L.- Zorif 10.vV 22.VI 42 420000 55,5 28,2 |0,3-
dagnanasi

44 | Calamintha clinopodium 08.VI 23.VII 45 120000 80,0 39,2 0,6 -
Buth.- Otirnaz

45 | Thymus rariflorus C.Koch.- 15.VII 25.VIII 41 190000 | 3284 | 170,2 | 2,0+
Seyrokgicok koklikotu

46 | Thymus rariflorus C.Koch.- 25.VI 28.VII 33 230000 765,2 | 458,1 50+
Seyrokgigak kaklikotu
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47 | Mentha longifolia (L.) — 10.vII 30.VIII 50 200000 410,2 | 220,0 25+
Uzunyarpaq yarpiz

48 | Dipsacus strigosus Willd.- 30.VI 15.VIII 45 85000 2784 | 1900 | 2,0+
Qill daraggigok gangal

49 | Dipsacus silvestris Huds.- 01.VII 16.VIII 45 55000 2325 | 136,5 15+
Meso daraqgig¢ok qangali

50 | Cephalaria caucasica Litw.- | 30.VI 30.vil 30 200000 | 780,6 | 622,2 | 75+
Qafqaz gantopari

51 | Scabiosa bipinnata C.Koch.- | 20.VI 21.VII 30 355000 360,2 | 234,2 3,0+
Ikiqat lolokvari skabioza

52 | Helianthus cultus Wenzl.- 20.VII 12.VIII 22 30000 70,0 46,2 05—
Gilinabaxan

53 | Echinops sphaerocephalus 20.VII 20.VIII 30 800 830,0 | 490,2 55+
L.- Toppuztikan

54 | Cirsium ciliatum (Murr.) 15.VII 15.VIII 30 75000 152,3 99,4 13+
M.B.- Essokgangali

55 | Centaurea iberica Trev.- 20.VI 30.VIII 72 110000 158,2 61,1 0,6 +
Iberiya giilovori

56 | Arctium lappa L.- Pitraq 30.VI 05.VII 35 2000 530,0 | 293,2 | 35+

Godoboy rayonu orazisinde Hiindiir xasa bitkisi iyun aymimn lgiincii ongilinliiylindo
cicoklomoyo baslayir. Xasadan heyvandarligda yem vo arigiliq tesorriifatlarinda iso on yaxsi bal
veran bitki kimi istifads edilir. Cigoklomo miiddati 30-35 giin davam edir. Burada Hiindiir xasanin
bir ¢i¢ayi giin orzinds orta hesabla 0,48-0,50 mq nektar ifraz edo bilir. Bir hektar okin sahasinin
nektar mohsuldarligi 210,2 kg-a borabardir. Bir hektar Hiindiir xasanin okin sahasindon gotiiriilocok
balin toxmini miqdar1 122,3kq-a borabordir. Yoni xasanin bir hektar okin sahasindo 1,5 ar1 ailosi
saxlamaq miimkiindiir.

Goyok va ya qizartt otu ikiillik bitki olub, dagliq vo dagatoyi rayonlarda genis yayilmisdir.
Goyakin 3 novii — adi gdyak, qirmizi gdyak vo hiindiir goyok moévcuddur. Hiindiir goyak yaxs1 bal
verandir. Adi goyokdon bazaok bitkisi, vitaminli vo bal veran bitki kimi istifads edilir. Kigik Qafqaz
soraitindo adi gdyok may aymin axirlarinda vo iyun aymin avvallorinde ¢igoklomoya baslayir.
Bitkinin ¢igaklomasi 50 glin davam edir. Bir ¢i¢oyinin 6mrii 3-4 giin olur.

Miisahidslorimiz gdstormisdir ki, adi gdyak bitkisi Godabay rayonu soraitindo diger ndvlaring
nisbaton on yaxsi bal veran bitkidir. Bitkinin bir ¢i¢oyi orta hesabla 2,16-2,18 mq nektar ifraz edo
bilir.

Adi goyakin bir hektar sahasindaki bitkilorin nektar mohsuldarligr 1300 kq-dir. Bels ki, bir
hektar sahodon 710 kqg-a godor bal gétiirmok olar ki, bunun hesabma da bu bitkinin bir hektar
sahasinda 8-8,5 ar1 ailosi saxlamaq miimkiindiir.

Koklikotu bitkisi dagliq ve dagstoyi rayonlarin quru vo dash orazilorinde genis yayilmisdir.
Kaklikotu ¢oxillik bitki olub, xalq arasinda ondan derman va bal veran bitki kimi ¢ox istifads edilir.
Homginin koklikotunun biitiin névlsrindon ¢ay vo digor ickilorin hazirlanmasinda da istifads olunur.

Todqiq etdiyimiz rayonun soraitindo koklikotu bitkisi iyun aymin ikinci ongilinliiyiliniin
axirlarinda vo yaxud iigiincii ongiinliiyiindo cigoklomoyo baslayirlar. Istor asagi vo istorso do orta
dag qursaglarinda seyrokcicok koklikotu daha ¢ox yayilmisdir. Bu bitkinin hor bir ¢icoyi giin
orzindo 0,4-0,5 mq nektar ifraz edir. Cigcokloma miiddati 30-33 giin davam edir. Seyrok¢igok
koklikotunun bir hektar okin sahasinin nektar mohsuldarligi 765,2 kq-a borabordir. Bir hektar
sahodon goétiiriilocok balin toxmini miqdar1 458,1 kq-dir ki, bunun hesabma da 5,0 ar1 ailosi
saxlamaq olar.
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Qantopor Kigik Qafgazin dagotoyi vo dagliq qursaglarinin ¢omonliklorindo ¢ox genis
yayilmisdir. Bu bitkidon do dorman vo ¢ay hazirlanmasinda istifado edilir. Qafqaz gantopori bu
orazido iyun ayinin axirlarinda ¢igoklomoys baslayir. Bitkinin ¢igoklomosi 30 giin ¢okir. Qafqaz
qantoparinin bir ¢icayi giin orzindo 1,48 - 1,50 mq nektar ifraz edir. Ifraz edilmis nektarda sokorlorin
miqdart yliksok olur. Qantoporin bir hektar okin sahosinin nektar mohsuldarligi 780,6 kq-a
borabardir. Bitkinin bir hektar okin sahasindon gotiiriilon balin toxmini miqdar1 622,2 kg-a ¢atir.
Yoni Qafqaz qantoparinin bir hektar okin sahasinde 7-7,5 ar1 ailosi saxlamagq olar.

Akademik ©.M.Quliyevin [4] molumatina osason toppuztikan Azorbaycanin orta dag
qursagina qodor yayilmis ¢oxillik ot bitkisidir.

Bizim miisahidolorimiz gdstormisdir ki, toppuztikan on yaxsi bal vo ¢i¢ok tozu veron bitkidir.
Toppuztikanin ¢i¢ok yatagi yeyilir vo onun toxumundan yag da alinir.

Toppuztikan Goadoboy rayonu soraitindo iyun aymin ikinci ongilinliiyliniin axirlarinda vo
yaxud {i¢ilincii ongilinliiyiiniin avvellorinds ¢igoklomaya baslayir. Bitkinin ¢igoklomoa miiddoti 30 giin
davam edir. Toppuztikana on ¢ox agiq ¢omonliklordo vo meso ¢omonliklorindo rast golinir. Bir
hektar okin sahasinin nektar mohsuldarligi 830 kq-dir. Bir hektar okin sahosindon 490,2 kq bal
gbtiirmok olar ki, bunun hesabina da 5,5 ar1 ailasi saxlamaq miimkiindiir.

Pitraq osason dagliq rayonlarda hoddindon artiq genis yayilmis ikiillik bitkidir. Todqiq
etdiyimiz rayon orazisindo bu bitkiyo okin saholorinds, baglarda, zibilliklords, cay kenarinda,
kolluglarda vs s. yerlords rast golinir. Hatta alverigsiz hava saraitinds kegon illords bels ar1 ailolori
bu bitkidon bal toplaya bilirlor. Pitragdan toplanan balin rongi ¢ox tiind olub, torkibindo sokorin
miqdart yliksokdir.

Godaboy rayonu soraitinds pitraq iyun aymin axirlarinda gigoklomoya baglayir. Iyul aymin
ortalarinda bitkinin siddatli ¢igoklomasi bag verir. Cigoklomo miiddati 35 giin davam edir.

Miioyyan edilmisdir ki, pitragin A.lappa ndviiniin bir ¢i¢coyi giin orzinds orta hesabla 0,8-0,9
mq nektar ifraz edir. Cadvoldon goriindityli kimi, pitragin bir hektar okin sahosinin nektar
mohsuldarlig1 530 kq-a borabardir. Bir hektar pitragin okin sahasindon gétiiriils bilocok balin toxmini
miqdar1 293,2kq-dir. Bu hesabla da A.lappa pitraginin bir hektarinda 3,5 ar1 ailosi saxlamaq olar.
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B crarbe mpuBOASATCS NaHHBIE MO CPOKAM IIBETEHUS PACTEHHH — OCHOBHBIX HEKTapOHOCOB, OOIIEMY

YUCIy JTHX pAacTeHWH Ha JaHHOM YYacTKe, KOJHMYECTBY IPOM3BEAECHHOIO pPACTEHUSAMHU HEKTapa,

NPUOTU3UTEILHOMY KOJHYECTBY MeJa, MOJYYEHHOIO C JAHHOTO YYacTKa M MPEAYCMOTPEHHOMY YHCIY
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Gadabay rayonunun asas bal va ¢icak tozu veran bitkilori

IMYSTMHBIX CEeMEH I Hero Ha TeppUTOpPHHU paiioHa Iuiomanpio B 1 'a. B Xome mccremoBaHuii M3y4eHBI
HEKTapOHOCHBIE 0OCOOCHHOCTH 56 BHIIOB PACTCHHIA.

SUMMARY
MAIN POLLEN AND MELLIFEROUS PLANTS OF GADABAY REGION
Gadimov V.A,, Khalilov T.A., Alekberli G.Y., Maharramova K.Q.

Key words: bee family, plant, honey bee, pollen, nectar, honey, glucose, fructose, sucrose

The article presents the data obtained during the study in 1 hectare area, according to flowering period
of plants the main nectariferons, the total number of plants in this area, the amount of nectar produced by
plants — the approximate amount of honey obtained from this area and the provided number of bee families
for this area. Nectar features of 56 plant species were examined.

Daxilolma tarixi: flkin variant 21.09.2020
Son variant 02.11.2020
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Acgar sozlar: qeyri-requlyar horakatli dinamik obyekt, xaotik adadlor generatoru, tonzimloyicinin
sintezi sistemi

Giris. Miiasir dovrde texniki obyektlorin idare olunmasi {iglin kifayot qoder tisul vo vasitolor
movciddur. [1-9] Avtomatik idarsetma nozoriyyasi bir ne¢o istiqgamotds inkisaf etmisdir: xotti
modellorlo yazilan stasionar vo geyri-stasionar sistemlorin sintezi vo tohlili tisullar1 [1,2,8]; geyri-
miloyyonlik soraitindo foaliyyat gdstoron obyektlorin “Soft Computing”-in paradigmalari asasinda
idaro edilmasi [1,3,4,7]; qeyri-xatti vo qgeyri-salis riyazi modellorlo yazilan obyektlorin idarsetmo
sistemlorinin sintezi tisullar1 [1,9,10] verilmisdir.

Elmi odobiyyatin [1-10] tohlili gostarir ki, miiasir dovrds bir cox geyri-miioyyanlikli harokato
malik dinamik obyektlorde- sistemlordo effektiv idaroetmo xaos nozoriyyosi osasinda icrasi daha
aktualdir. Mohz bu qeyd olunanlar1 nazaro alaraq, asagida xaos elementlori osasinda geyri-xatti vo
geyri-miioyyanlikli dinamik obyektlor ii¢iin tonzimloyicinin sintezi sisteminin arxitekturasi vo
texniki realizasiyasinin vasitalori toklif olunmusdur.

1. Sistemin layihoalondirilmoasi masalasinin qoyulusu va halli. Forz edok ki, geyri-requlyar
harokatli dinamik obyekt mévcuddur va o voziyyatlor fozasinda asagida gostorilmis tonliklorlo ifads

olunur:
X(t) = A(x)x(t)+ Bu(t)
(1a)
y(t)=C"x(t), C" =[1,0...0],
burada A(X) — Nx N Slgiilii omsallar matrisidir, B — 1x N 6l¢iilii siitun matrisidir, x(t) — n olgiilii
voziyyotlor vektorudur, y(t) — | x16l¢iilii obyektin ¢ixis vektorudur; u(t) — | >1 6lgiilii idaroedici
tosir vektorudur, C' — n Olgiilii sotir omsallar1 matrisidir.

Bu tip geyri-xatti dinamik obyektlorin idars edilmasi ii¢iin tonzimloyicinin sintezinin tezlik
iisullar1 ilo holli mévcuddur. [1,8,11] Qaydaya goro bu iisullarda avtomatik idaroetma sistemi (AIS)
iki hissonin xotti vo geyri-xotti hissonin ardicil birlesdirilmasi soklinde tasvir edilir. Daha sonra
geyri-xotti element harmonik xottilosdirma iisulu ilo xottilosdirilir. Bu ¢evirmolordon sonra AiS-in
dayanighiginin tohlili vo sintezi masalosi hall olunur. Ancaq bu ciir yanasmada qeyri-xatti AiS-lor
togribi modellorlo yazilir ki, bu da real idaroetmo sisteminin somoraliliyini agagi salir.

Qeyri-xoatti obyektlar iigiin tonzimlayicinin sintezini xatti matris borabersizliklori (LMI) va
Lyapunov metodunun totbiqi ilo hoyata keg¢irmok olar. [8,9,11] Qeyd edok ki, geyri-xatti dinamik
obyektlor {igiin idarsetmonin — tonzimlayicinin sintezi iisulu geyri-requlyar sistemin dayaniqlt
horakatininin olmamasi hesabina kifayot qodor toqribi vo miirokkobdir. Gdostorilmis idaroetmonin
sintezi iisulu geyri-xotti dinamik (homginin xatti) obyektlor ii¢lin tonzimloyicinin sintezi sisteminin
layihalondirilmaosi ii¢lin kifayst qodor miirokkobdir.
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Xaos nazoriyyasi asasinda qeyri-requlyar harakatli obyektlar tigiin
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Yuxarida gosterilon c¢atismazliglart prosedurlarin  murakibliyini (vo hallorin toqribiliyini)
nozoro alaraq, asagida xaotik proseslorin xiisusiyyotlorindon istifado osasinda tonzimloyicinin
sintezinin avtomatlasdirilmig layihslondirmo sistemi toklif edilmisdir vo onun {imumi funksional
sxemi verilmisdir.

Tonzimloyicinin sintezi mosalosini formalizo etmozdon ovval, (1a) geyri-xotti dinamik
obyektin modelini TS (Tagaki-Sugeno) tipli geyri-salis model formasinda tosvir edirik [1,11]

Qi: OGOR x; Xli -dirsa VO x X ; - dirsa VO, ..., x;j X; -dursa , ONDA obyektin harakoti

asagidaki kimi tayin olunur:
X(t) = Axt)+Bu(), i=1q (1b)
Beloliklos, dinamik obyektin (1 b) TS geyri-salis modeli asagidaki ifads ils toyin olunur:

X0 = 3 (O(AXD) + Bu() (2)

Sonuncu ifads (1a) geyri-xatti obyektin harokatini kifayat qodar doqiqlikls tosvir edir.
(2) ifadesinda g, (X) mansubiyyat funksiyast [1] osasinda asagidaki kimi toyin olunur:

(%)= ,(x) zwu wi<x>:1jr;.

Burada, Fji- — X; moansubiyyot funksiyasina osaslanan obyektin (sistemin) j-cu voziyyatlor

dayisanin geyri-salis term-¢oxlugudur, i — linqivistik qaydanin némrasidir.

Beloliklo, (la) vo ya (1b) geyri-xotti (o climlodon xotti) dinamik obyektlor {igiin
tonzimloayicinin sintez masalasini agsagidaki kimi formalize etmok olar.

Standart (vo ya qeyri-standart) P, PI, PID tonzimloma ganunlarina gora, masalon

u(t) =k, x(t)+k, ]x(t)d (t) + Ko X(t) (3)

idaraetmo ganununda k-nin (k=(kp, k|, kp) parametrlorinin ) elo giymaotlorinin tapilmasi talob olunur
ki, sistem baslangic x,, voziyystindon x, voziyyotino kecidi zamam tolob olunan keyfiyyaot

meyarlarini, masalon, inteqral kvadratik xstanin minimumlugu ,
Ik, x]=[" % () + 2 (x())*d (t) > min (4)
vo hamginin (1)-(3) idareetms sisteminin requlyar dayaniqligi tomin edilsin.

Forz edok ki, bu ciir sazlanma parametrlori [0, k] (yoni [0, Kp], [0, ki], [0, kp]) intervalinda
movcuddur. Bu zaman sintez mosalosini elo hall etmok lazimdir ki, digoer obyektlor ii¢lin bu
prosedurlar identik olsunlar.

Yuxarida qoyulmus sintez masolosinin halli xaos nozoriyyasinin elementlorindon istifado
etmoklo yering yetirilir. Bu mosalonin halli {iglin tonzimloyicinin avtomatlasdirilmis sintezi sistemi
toklif edilmisdir. Toklif edilmis sistemin timumi funksional sxemi sokil 1-do tosvir edilmisdir.
Masalonin halli asagidaki marhaslslara uygun aparilir.

Birinci morhalada (1) vo (3) qapali AIS-nin kompiiter simulyasiyas ii¢iin onun riyazi modeli
yaradilir. Bunun ii¢lin tonzimlayici ils birlikds obyektin diskret rekkurent modeli tartib olunur. Bu
zaman t, miisahido miiddoti, homginin baslangic vo son voziyyatlor kecid prosesinin miiddstino
uygun toskil olunur.

Ikinci morhalods xiisusi konstruksiya edilmis- secilmis xaotik adoadlor generatoru iigiin kye
[0.k.], kie[0,ki], koe [0,kp] verilmis intervallardan Kom (m=1,2,3....M) sazlama parametrari xaotik
sokilda doyisdirilir.

Generasiya némrosi vo Kom=(Kpm,KimKom); Kpm-1=(Kpm-1,Kim-1,Kom-1) tonzimloyicinin sazlama
parametrlorinin son iki qiymati gqeyd olunur. Bu giymatlor tonzimloyicinin sazlanmig parametrloring
monimsadilir.
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Ucgiincii morholodo AlS-in modelladirilmoasi vo t, intervalinda (4) ifadosine uygun Jn, integral
kvadratik meyarinin qiymoti hesablanir. Jy-in qiymati Jm1 ilo miigayiseo olunur vo minimumu
(optimal1) tayin edilir:

min{J,,, 3, .} =J° (5)

Daha sonra J, , -9 J_, - monimsadilir, yani J , =J,, vo eksperimentin némrasi qeyd

pt
olunur. Yoni, k;”' =k,; je [Lm m] tonzimlayicinin generasiya olunmus sazlanma parametrlorindon on

“yaxsist” (keyfiyyot meyarimin (5) minimumu) secilorok — optimal hesab olunur. Belsliklo,
tonzimloyicinin sintez mosoalosinin holl olunmasi basa ¢atmis olur. Qeyd edok ki, sintez {i¢iin
verilmig bu alqoritm bdyiik sayda eksperimentlorin kegirilmoasino imkan verir. Optimallagsdirma
zamani bu eksperimentlordon ancaq on “yaxs1” ikisini yadda saxlamaq vacibdir.

Toklif olunmus tonzimloyicinin avtomatlagdirilmig sintezi sisteminin osas funksional
bloklarinin faaliyyatini agagidaki kimi vermok olar (sokil 1).

Taddas blokm v=
G) l— eksperimertin Mesi
. A18-in keyfiyatind
eptimallagduan @ Tanzimlayicitnin
secitn blok paratmettlarinin
xaotik generasiya
bloku
AlEin kevyfiyyratinin
inteqral kvadratil meyar: Lo @
A ozar blokus
Q I uty X Wt
: Cleyri-salis FD, FI, 5 Id&t'SEtrr_la
ait) T PID tanzimlavicilari obyrekti

®

Sakil 1. Xaos asasinda AIS-in — tanzimlayicinin avtomatlasdirilmis sintezi sisteminin funksional sxemi

Sokil 1-da (1) bloku (1a) va ya (1b) riyazi model formasinda verilmis dinamik idarsetma
obyektini toyin edir. (2) blokunda P, yaxud PI yaxud PD, vo ya PID idaroetmo qanunlarmdan biri
segilorok, geyri-solis TS modelino uygun tonzimloyicinin realizasiyas: hoyata kegcirilmisdir. Kom
(m=1,2....M) tonzimlayicinin amsallarinin qiymatlori (8) doyisdirici agar blokunun kdmayils toyin
olunur. (8) blokuna (7) blokundan (tanzimlayicinin amsallarinin xaotik giymatlori generatorundan)
sazlanma parametrlorinin qiymatlori daxil olur. Generatorlarin say1 tonzimloyicinin sazlanma
parametrlori vektorunun 6l¢iisiine (sayina) uygun toyin olunur. Mosalon, PID idaroetmo ganunun
istifadosi zamani {i¢ generator yaradilir: Kp, Kj va kp. Xaotik adadlor ardicilliginin generasiyasi (hasil
olunmasi) tglin (m=1,2,....N) miixtalif baslangic sortlori olan, yani kpo, Kj,, Kpo logastik inikas
funksiyasindan istifade olunur:

kPm+1 Z’pkpm(k kpm)/kpN
klm+1 =4, klm (kIN - klm)/kIN (6)
kDm+1 = /,i'DkDm (kDN - kDm)/kDN

Ap, A1, Ap — parametrlori elo segilir ki, Kp, K; vo kp sazlama omsallar1 xaotik proses olsun.
Eksperimental olaraq 4,=3.75, 4,=3.81, 1p=3.78 miioyanlosdirilmisdir.

Kecid proseslorinin keyfiyyot gostoricisi (4) blokunun kdmaoyilo, mosalon, inteqral kvadratik
meyar1, homginin AIS-in digor keyfiyyat gostaricilori, burada qiymatlondirilir. Bu giymotlondirma,
masalon, Jy qiymatlondirilmasi (5) optimizasiya blokuna 6tiirtiliir. Kecid proseslorinin keyfiyyatinin
yoni, J° on “yaxs1” optimal giymatinin tayini (1) ifadesine uygun hoyata kegirilir vo eksperimentin
némrasi, hamg¢inin tonzimloyicinin sazlama parametrlorinin qiymotlori yadda saxlanilaraq on
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“yaxs1” eksperiment miioyyan olunur( ke, k°, k', m=m"). J° optimal qiymotinin toyini,
eksperimentin ndémrasi vo k;pt omsallarinin- parametrlorinin qiymoti (6) yaddas blokunda

saxlanilir.

Qlobal optimumun tayini ii¢iin generatorlarin diskret addiminin gqiymatini toyin etmak do bir o
qodor vacibdir. (8) acar bloku eksperimental rejimdon real rejimo kegorok AIS-in —
tonzimloyicininin parametrlorini sazlamasini icra edir, yoni qiymotini monimsodir. Bu rejimdo AIS-
in somaraliliyinin tohlilini do hoyata ke¢irmok miimkiindiir.

2. TASS-in texniki realizasiyasi vo kompiiter modellasdirilmasi. Miiasir avtomatlagdirilmis
layiholondirmo sistemlori (ALS) miioyyan toyin olunmus struktura va torkibe malik olur. Istonilon
ALS hesablama texnikasinin texniki, riyazi vo progqram tominatini, homginin layiha prosedurlarini
yerina yetiron adodi metodlar da daxil olmaqla 6ziinds birlosdirir.

Layiholondirmo obyekti kimi avtomatik idarsetmo sisteminin vasitolori vo onlar1 xarakterizo
edon funksional modellor-modullar gotiirilo bilor. ©Ononovi riyazi tosvir, dayaniqligin analizi
iisullari, xatti vo geyri-xatti sistemlorin keyfiyyoti vo doaqiqliyi, tonzimloyicinin layihalondirilmasi,
sintezi va s. proseslor avtomatlasdirilmis idarsetmonin keyfiyyatini tomin edon masololordir.

Istonilon ALS informasiyanin verilmasi iigiin interaktiv rejim vo vizual layiho vasitolorindon
istifadoni homiso nozords tutur. Buna géro do Matlab, onun torkibine daxil olan Fuzzy Logic
Toolbox, Simulink paketi miixtalif alavolor iiglin dinamik sistemlorin vizual modellogdirilmasinin
osasini toskil etmisdir.

Layihoslondirmonin (sintez va tohlil) snonovi metodlarinin formalizasi vo ALS-do imitasiya
modellogdirilmasinin yerino yetirilmasi idarsedici qurgularin riyazi modellorinin totbiqi olmadan
miimkiin deyil.

Idarcedici qurgularin texniki realizasiyast iiciin iki yanasma movcuddur: bunlardan biri
avtomatikanin element bazasi osasinda texniki realizasiyadir, digori- ikincisi iso miioyyan bir alqoritmik
dildo tutulmus program vasitasilo texniki realizasiyasidir. Ikinci yanasma hazirda daha ¢ox tadbiq olunur
ki, bu da miiasir kompiiterlorin inkisafi naticosindo programlasdirma imkanlarinin yiiksok vo universal
olmalandir.

Molumdur ki, sintez edilmis AIS-in vo onun texniki realizasiyasinin effektivliyina, yoni
dayanighigina, tolob olunan keyfiyyot gostoricilorinin  ddonildiyine omin olmaq {igiin
layihalondirilmis idareetma sisteminin kompiiter modellosdirilmosi aparilmalidir. Tonzimloyicinin
avtomatlagdirilmis sintezi sisteminin proqram vasitolori 5 formadan ibaratdir: - baza forma; - grafik
forma; - optimallagdirma bloklu formasi; - tosadiifi generatorlar formasi; -“help” bloku.

Baza formasi yarimavtomatik rejimdon avtomatik rejimo kecid diiymosi, yeni eksperimentd
kecid diiymosi, eksperimentlorin parametrlorin qiymatinin toyini vo g¢ixarigt liclin poncaradon
ibarotdir. Aparilmis eksperimentin noticolorinin vo parametrlorinin qiymotini ekrana c¢ixaran
poncaroys asagidaki diiymolor daxildir: a) aparilmis eksperimentlor {i¢iin biitiin verilonlorin
yoxlanmasi; b) proqramin hesablama blokunun igo buraxilmasi; c) hesablamanin rodd edilmosi;
d) daxil edilmis ilkin qiymotlorin yiiklonmasi; e) yeni eksperimentin baslangici; ) qrafikli
poncaralorin  agilmasi; g) xaotik ododlor generatoru poncorossinin agilisi; h) qrafiko cari
eksperimentin oyrisinin daxil edilmosi; i) hesablamanin rodd edilmasi; j) biitiin verilonlorin
yiiklonmasi; k) help ditymasi.

Qrafiki forma 4 pancarodon ibarstdir: a) tapsiriq; b) tonzimlonan komiyyat (kegid proseslori);
c) yaddasa daxil edilon verilonlorin cari formasi; d) qrafikde oks etdirmok ii¢lin eksperimentlorin
nomrasi vo iki diiyma: e) grafikin tomizlonmasi vo eksperimentin ndmrasino gora axtarigin togkili.

Optimizasiya blokunun torkibino asagidaki pancaralor daxildir: a) miiqayiso blokunda
saxlanmig eksperimental verilonlor {iglin poncore; b) minimum inteqral kvadratik xota ilo
eksperimenti oks etdiron poncora vo ditymalor: - miiqayiso blokunun iso buraxilmasi; - sagda
yerloson formalarin tomizlonmaesi; - aparilmis eksperimentlor haqqinda saxlanmus biitiin verilonlorin
optimallagdirma blokunun yaddasindan tomizlonmasi.
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Xaotik adadlor generatoru formasina asagidaki poncerolor daxildir: a) baslangic xaotik
ododlorin generatora daxil edilmasi; b) tonzimloyicinin omsallarinin — xaotik adodlor ardicilliginin
oks etdirilmasi;c) tonzimloyicinin amsallariin — xaotik odadlor ardicilliginin zamandan asililigini oks
etdiron qrafik; d) yerino yetirilon eksperimentlorin sayr vo diiymolar: - sagda yerloson pancaralorin
silinmosi; - xaotik adadlorin doldurulmasi pancarasi; - generatorun igo buraxilmasi.

Help bloku informasiyanin giris-¢ixisin1  hoyata kegirir. Masalon, yerino yetirilon
eksperimentin  zaman intervali, tonzimloyicinin omsallarinin  diskretlogdirmo  miiddati,
tonzimloyicinin avtomatlasdirilmis sintezi sisteminin ayri-ayri bolmolorinin sxemi vo s. Forz edok
ki, mdvcud geyri-xatti geyri-requlyar dinamik obyektin harokot tonliyi asagidaki kimi ifade olunur:

X =X,
—apX; — a21(1+ dXz )Xl + bzzu(t) (7)

y=X
Burada a,, =0.20,a,, =0.4,d=0.1,b,, =6.

(7) dinamik obyekt iiclin tonzimloyicinin avtomatlagdirilmig sintezi  sisteminin
layiholondirilmasini nozordon kecirok. Burada tonzimloyici kimi PID idarsetms ganunu
gotiiriilmiigdiir. Baslangic sortlor sifir verilmokls (3) formulasinda 3 xaotik adadlor generatorundan
istifado olunur. Bu xaotik ododlor generatorunun baglangic sortlori miixtolif olur (mosalon,
2,5 =0.50, z,, = 0.53,z,, = 0.28 ). Optimallagdirma blokunda iss optimal giymatlorin keyfiyyatinin
sintezi (1) ifadesi {izro J°"' =1.27 vo sazlanmis parametrlor K" =0.200, K" =0.155 K, =0.088
toyin olunur.
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Sakil 2 Modella;dzrzlan ldaraetma sisteminin tacrubz keg:zd proseslari
Apardigimiz todqiqatin naticasini qisa sakilds belo formalagdirmaq olar: Sintez edilmis
idaraetma sisteminin is qabiliyyatliliyi, geyri-solis ¢oxluglarin parametrlori va biliklor bazasi —
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lingivistik gaydalar bilavasito kompiiter modellosdirilmasi asasinda korreksiya edilorak, idaraetma

sistemin keyfiyyat gostaricilori qiymotlondirilir. Toklif olunmus tonzimloyicinin avtomatlasdirilmis
sintezi sistemi xaos nazariyyasinin elementlorinin totbiqi ilo islonmisdir va tonzimlayicinin

avtomatlasdirilmis sintezi sisteminin layihalondirilmasini MATLAB miihitinde M-dilindo Windows
Forms texnologiyas1 asasinda Borland C*™ proqram vasitalori asasinda realizo olunmusdur.

Tonzimloyicinin avtomatlasdirilmis sintezi sistemi miixtalifstrukturlu: xatti, geyri-xatti, o climlodon

geyri-salis TS modeli formasinda tonzimloyicinin sintezi mosalasini effektiv hall etmoya imkan
VErIr.
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PE3IOME
CUCTEMA ABTOMATHU3UPOBAHHOI'O CUHTE3A PETI'YJATOPOB HA OCHOBE
TEOPUU XAOCA JJS OBBEKTOB C HEPEI'YJISIPHBIM ABUXEHUEM
[Drcaghapoe C.M., Anuesa A.C., Hamazoe 3.1

Knwouesvie cnosa. ounamuyeckuil 00beKm ¢ HepeyIsapHbM OBUINCEHUEM, 2eHEPATOP XAOMUYECKUX

yycen, cucmema cuHmesda pe2yismopa.

[Ipennoxena apxXWTEeKTypa CHCTEMBI aBTOMAaTH3UpOBaHHOTO cuHTe3a perynsiatopoB (CACP) s
HEJIMHEWHBIX JMHAMHYECKHMX OOBEKTOB C HEONpeneNeHHOCTsIMA. Ha OcHOBE CKOHCTPYHPOBAaHHOTO
re”epaTtopa xaotuueckux uncen CACP onpeznenens! ontuMainbHble napamerpsl [IN]] perynsatopa, KoTopble
obecrieunBanu TpeOyeMble KayecTBa — MUHHMYM HMHTETpajbHOTO KBajparnieckoil ommbOku B CAY.
3anmoMuHaeTcs HOMEP 3TOro sKcmepuMeHta u mapameTrpam [IM]] peryisTopa mpuCBaUBAIOTCS TH YHCIBI

kODt opt kopt L *
( Pm klm y Kpm s m=m ) KaK OITUMAJIbHBIMU 3HAYCHUAMU CUHTC3UPOBAHHOI'O PEryJjiATOopa.
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SUMMARY
AUTOMATED SYNTHESIS OF REGULATORS FOR THE OBJECTS WITH IRREGULAR
MOVEMENT BASED ON THE CHAOS THEORY
Jafarov S.M., Aliyeva A.S., Namazov E.Q.

Key words: dynamic object with irregular movement, chaotic number generator, synthesis system of

the regulator
In the article the automated synthesis system architecture of the regulator has been proposed for the
control of dynamic objects with uncertainty and nonlinearity. Based on a constructed chaotic number
generator in the automated synthesis system of regulator the parameters for PID regulator is selected so that
the required qualities - the minimum integral square error in the ACS has been provided. The number of this

experiment is remembered and the parameters of the PID regulator are assigned these numbers (kgff, kﬁr’]",

k2>, m=m") as the optimal values of the synthesized controller.

Daxilolma tarixi: [lkin variant 19.01.2021
Son variant 26.02.2021
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Heo0XxoauMocTh  a€KBAaTHOTO TPEICTABICHUS aBTOMATHYECKOTO MPOU3BOJICTBA, Y4YET
rMOKOCTH  TEXHOJIOTMH,  B3alMMO3aMEHSEMOCTH  O0OpYJIOBaHMS,  CJIOXHOCTU  CTPYKTYpBI
MaTepUaIbHBIX MOTOKOB MNPHUBOJUT K CO3JAHHUIO CHEHU(PUYECKHX CPEICTB OMHCAHUS MOENU
TEXHOJIOTUYEeCKOro npousBojacTBa. OnHuM U3 Takux cpenacts spistores cetu [erpu (CIT) m ux
POOJIEMHO-OPUEHTUPOBAHHBIE PACIIHPEHUSI.

CII ucnonp3yroTcsi B OCHOBHOM Kak (POpMaibHBIM ammapar mpu MOJCIUPOBAHHH CHUCTEM,
KOTOpBIM MpHCYIIX NapauienusM. [Ipu nepexoie oT mocnenoBaTeNbHbIX CHCTEM K MapaieIbHbIM
BO3HUKAIOT NPUHUUIUAIBHO HOBBIE TPYAHOCTH, T.€. BO3HUKHOBEHUE TYNHUKOBBIX CHUTYyalHil.
[TonpITKM MOJAEIUPOBAHUS PpEANTbHBIX MMapaJUIENbHBIX CHCTEM NPUBENIM K Pa3IUYHBIM 10
ompeneneHusM u Monudukampsiv CII. B ocHOBHOM 3TH MOIUGUKAIMK CBA3aHBI ¢ M3MEHEHHUEM
mpaBWiia 3amycka ImepexofoB. MomHocTh MojaenupoBanus o0byHBIX CII  orpanudena
HEBO3MOXKHOCTBIO IPOBEPKU IO3ULMU Ha HyJIb. OJHUM U3 CNOCOOOB MPEOJOJEHHUS ATOrO
HEJOoCTaTKa SIBISETCS BBEJEHUE cAepkuBarommx Ayr. [lo HOBBIM mpaBuiam 3alycka HEpexojl
paspeliieH, eciau (PUIIKKA €CTh B €ro OOBIUHBIX BXOAHBIX MO3UIMAX (U3 KOTOPBIX BEIYT OOBIUHBIE
IYTH) U OTCYTCTBYIOT B CACPHMBAIOIIMX BXOJHBIX MO3UIMAX (M3 KOTOPBIX BEAYT CIACPKUBAIOIINE
nyru). CrepkuBaroinas 1yra n300paxaercs Kak oObIuHasi, TOJIbKO Ha KOHIIE UMEET BMECTO CTPEIKU
MaJICHbKUH KPY)KOK, KOTOpPbIi o3HauaeT «HE». Ecau B o6brunbix CII mepexon 3amyckaercst mo
noruke «/», To B CII co caepKUBarOLUIMMH JyraMy JIOTUKA pacIIMpeHa /10 BKIIOUEHUS OTPULIAHUM.
Taxkum o6pazom, CII mo3BONIAIOT MOAEIMPOBATH MPEAYCIOBUS B BUJE JTU3BIOHKTUBHOW HOpMallb-
HOM (Qopmbl, T.e. ycioBud camoro ooOmero BuAa. B cBA3M ¢ 3TUM, paccMaTpuBaeTcs
MoOJIeIMpOBaHue cucTeM [1], moBeneHHe KOTOPOro 3alMChIBACTCs KaK OObEIUHEHHE HECKOIBKHX
KOHBIOHKIIMA YyCIOBMM W OTpHULIAHUK ycioBHM, cooTBercTByromux mnosunusM CII  co
CIEP>KUBAIOIIIMMHU JTyTaMHu.

dopmanbHo ceTh [letpu onpenensercs kak Hadop Buga N = (P, T, I, O, uo), rne P={p1, p2. ...

Pn}, N > 0- KOHEYHOE HEMYCTOEe MHOXKECTBO YCIOBHIA;
T={t1, t5,... , tm}, M > 0- KOHEYHOE HEMyCTOE MHOXECTBO MEPEX0J0B (MHOXKECTBO YCIOBUH M
MHOKECTBO Mepexo/I0B He mepecekaorcs P N T=;, I'P x T—>{0, 1,..., }, O:T x P>{0, 1,..., }-
COOTBETCTBEHHO ()YHKIIMM BXOJHBIX M BBIXOJHBIX WHIMACHIWH; uo. P— {0, 1,... ,}- HadampHas
MapKHpOBKa. Y CIOBHE pj SABJIAETCS BXOJHOM MM BBIXOJHOM IO3UIMEN mepexoja fj B Tex ciydasx,
eciu BeIonHATCS  pi € |(1j) wm pi € O(tj) COOTBETCTBEHHO.

N3menenne coctosuuii CII ocymecTBisiercs B pesynbrare cpabaTbiBaHUS BO30YXKIEHHBIX
MIEPEXO0/I0B U MOCIIEI0BATENBbHON CMEHOM MapKUPOBOK 110 MpaBuiy [2]:

1 (Py)=u(pi)-1(pi, t)+O(t ,pi), Vpe P,
rae  u(Pi) — TeKymas MapKHpOBKA; /(pi) - IPEABILIYIAsS MapKHPOBKA;
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[Ipoananu3upoBaB OCHOBHBIE CBOMCTBA — OTPAaHUYCHHOCTh (KOHEYHOCTH COCTOSIHUUM
OTJICTILHBIX 3JIEMEHTOB CHCTEMbI), 0€30MacHOCTh (KOJWYECTBO COCTOSHUN HE 0oJiee €IMHHIIBI),
JOCTHKUMOCTD (CYIIECTBYET MOCIEI0BATENIBHOCTh Nepexo10B, nepeBoasmux CII u3 cocrosuuii u o
B y/ ), XKHUBOCTh (OTCYTCTBYIOT TYIHKOBBIC CHUTyallUM B TIpolecce (yHKIIMOHUPOBAHUS, T.C.
BO3MOXXHOCTh CHCTEMBI MEPEHUTH U3 JOOOT0 COCTOSHUSA, JOCTHKMMOTO M3 HAdadbHOrO B JIHO0OE
JPYroe) U COXPaHSIEMOCTh (HEBO3MOXKHOCTh YHUUTOXKCHHSI MJIM BO3HUKHOBEHHMS JIOTIOJTHUTEIIBHBIX
pecypcoB) CII MOKHO OLIEHUTH MOBEICHUE MOJICITUPYEMOI CUCTEMBI.

Jnst anamusa cBoiictBa CII nambosiee 3¢ (EKTUBHBIMH METOJAMU  SBJISIOTCS  METOJ
MIOCTPOEHUS JIepeBa JOCTKUMOCTU U MAaTPUYHBIN MOXO0/1 MPEJCTABICHUS CETEH.

[lepBbIii MOAXOM OCHOBaH B IPOBEPKE CBOKMCTB CETEH ITyTeM IIOCTPOSHUS W aHaM3a
MHOJKECTBA JIOCTHXKUMBIX COCTOSIHHI CHCTeMBI. [Ipu GOIBIIIOM KOJTMYECTBE COCTOSIHUN 3TOT METO/T
3aTPYHHUTENICH M B OOJBIIMHCTBE CIydaeB HE JAeT JKelaeMoro pesynbTata. Kpome Toro, ¢ atum
METOJI0OM HEBO3MOKHO aHAJIM3UPOBATh BCe Nepeunciiennbie cBoiicTBa CII.

[TepcnieKTUBHBIM SIBIISIETCS BTOPOU MOJIX0J1, OCHOBAaHHBIN Ha MaTpU4YHOM mnpenctaBieHuu CII.
MatpuuHblii TOAXO0/ MO3BOJISIET CO3JaTh MpaKkTU4YecKue anroputmbl s ananusza CII Ha ocHOBe
pellIeHrs CUCTeM JMHEHHBIX YpaBHEHHMH W HEpaBEHCTB (METOJbl MOMCKAa HHBapuaHToB). Kpome
TOT0, METO/IbI TIOMCKA MHBAPUAHTOB MPEJICTABIIAIOT COOO0M eAMHBIN anmapar Jyisl aHaliu3a O0IUX U
YaCTHBIX CBOMCTB TOBEICHHMS KaK IPOCTHIX, TaK M CJOXKHBIX (pacKpalleHHBIX, MPEIUKATHBIX,
BpEMEHHBIX, cToxacTuueckux u ap.) CII. Ipyrum BakHBIM IPEUMYIIECTBOM MAaTPUYHOTO MOAXO0a
SBJIIETCS BO3MOXKHOCTh OTHOCHTEIBHO JIETKOH peanu3alliy pelieHUs MATPUYHBIX ypaBHEHUU U
ananu3 noseaeHus CII Ha komnbroTepa.

Jns npencrapienus CIT B MaTpUYHOM BHAE ONpEACIAIOTCS aBe Martpuisl D u DY,
MIPEJICTABJISIONINE BXOIHYIO M BBIXOJHYIO (YHKIIMH (KaKIas MaTpUIla UMEeT M CTPOK — MO OJTHOM
Ha TIepexo/i, U N cTOJIOIOB — MO OHOMY Ha no3unumw) [3] :

D[, i]=#(pi 1 (1) ;
D" [i,il= #(pi, O()) -
Caenoarensro, CIT moxuo npencrasuts B Buue N=(P,T,D’, D*, o),
KOTOpasi PKBHBAJICHTHA pPACCMATPUBAEMOM CTaHIAPTHON (opMe M MO3BOJSET aTh ONMpEACIICHUE B
TEPMHHAX BEKTOPOB M MATPHUIl. DJIEMEHTHI BXOAHBIX D ¥ BBIXOAHBIX D" MaTpHUIl CO3JAOTCS
cieayromuM odpasom 3:

1, eciu piel(tj), i=1,n;j=1m;
d:. =
Vo, ecru pisz-l(tj), i=1,n;j=1m;
it — 1, ecnu pieO(tj), i=1,n;j=1m;
Yo, ecru pieO(tj), i=1,n;j=1,

Aneopumm memooda noucka uneapuarnmog CI1
Hauasno anropurma

Hlaz 1. CoznaHue BXOTHBIX MaTpHI, MPEICTaBIAONMX BXoAHY0 (yHkiuio CII pa3MepHOCTBIO
mxn:

Lif pelft,)i=1n; j=1m;
0,if p,el(t,)i=1n; j=1m.

Ilaz 2. Co3znanue BBIXOIHBIX MATPHIIL, TPEACTABISIONINX BBIX0AHYIO (pyHKIHI0 CIT pasmepHOCTHIO
mxn:;

ij



Ananuz mooenu ynpasnenus napaneibHo GYHKYUOHUPYIOUUX 2UOKUX
NPOU3B00CIEEHHBIX MOOYIell MEXAH000pabomKU

Hlaz 3. Co3nanue MaTpuIlbl HHIUAECHTHOCTH, MPEICTABISIONINX BXOJHYIO U BBIXOJIHYIO (YHKIIHIO
CII pasmepuoctpro MXN:

~1, if piel(tj)and pieO(tj),izl,_; j=1m;
dj =41, if pigl(tj)and pieO(tj),i=1,_n; j=1m;
0,if pellt;)and p, ¢0(t;), i=1n; j=1

Illaz 4. Beruucnenue paHra MaTpullbl WHUUJIEHTHOCTH:
a) opmupoBanue TPEYrobHOM MaTpuubl: ecau d, #0 TO

d, . R
dkkfl:dkkfz——k'k - 'dﬁk_l,z}),rzle j=k,n; k<n;
K-1Kk-1
0) Cuerunk rangD =0;

k20, (k<n)To rangD=rangD+1; rae i=1n.
Ilaz 5. Onpenenenre pa3MepHOCTH MHOKECTBA (QyHIAMEHTAIBHBIX PEIICHUH CHCTEMBI (YHUCIIO P-

WHBApUaHTOB):

B) eciu d;

¢=n-rangD.
Ilaz 6. Haxoxnenue (yHAAMEHTAIbHBIX pPEIIEHUH CHCTEMbl JIMHEMHBIX ypaBHEHUN W
OIIPEACIICHHUEC P-UHBAPHUAHTOB:
a) ecmr ¢ =0 TO CyIIECTBYIOT TOJIBKO TPUBUAIBHOE PEUICHHUE, HHAYE:

0) X, :inj[, rae i=1/¢; j=1n.
Hlaz 7. TpaHCTIOHMPOBAHNUE MATPHIIBI HHIIUJICHTHOCTH:
dj =d;,tme j=1m; i=1n.
Hlaz 8. Onpenenenne pa3MepHOCTH MHOXKECTBA (DYHIAMEHTAIBHBIX pElIeHUi cucTeMsl (ducio 1 -
WHBApUaHTOB):

ji>

¢ =m-rangD.

Hlaz 9. Haxoxnenue (GyHIAMEHTAIBHBIX pPELICHUH CHCTEMBbl JIMHEWHBIX YypaBHEHUH W
omnpeneneHue { — MHBApUAHTOB:
a) ectn ¢ =0 To CyIeCTBYIOT TONBEKO TPUBHANBHOE PELNIEHHE, HHAYE
0) X =inj[, rae i=1/; j=1,_m.
Komnen anroputma

Paccmorpum Mozens ¢ynkunonuposanus I'TIC. T'TIC Bkitowaer B ce0s Tpu mapauieabHO
¢ynkunonupyroumx I'TIM. Kaxaas nerans U3 MaTepualibHOTO MOTOKA JIOJDKHA 00padaThIBaThCs BO
Bcex Tpéx ['TIM Tonbko oAMH pa3 v HE UMesl OIPEeNeIEHHON ouepeIHOCTH. [Ipu BBITOIHEHNU 2TON
3ajaud  mapajieNu3M  obecriedyMBaeTcss B TOM cioydae, korma Bce Tpu ITIM  wmoryr
B3aumoeiictBoBath. Kaxapiii I'TIM moxer npuHuMarh 0OpabaTbiBaeMylo JeTalb U3 JIEBOM WM
npaBoil paboueil 30HbI. COOTBETCTBEHHO IepenaTh oOpabaTblBaeéMyro J€Tajlb B IpPaByI WIH B
neBylo pabouyro 30Hy. Takoe B3ammojeicTBUe TpeOyeT pacmpenenieHus pecypcoB mexay ['TIM.
Kaxnapiii I'TIM moxeTr umets detsipe coctostaust: (P1) ['TIM  oGpabateiBaer gerans; (pz) [TIM
3axBaThIBaeT JIeByI0 pabouyto 30HY; (P3) ['TIM 3axBarbiBaeT mpaByro pabouyio 30Hy; (Ps) I'TIM B
COCTOSIHUM OXKUJaHUS.

Bo3moxHbIe COCTOSIHUS BO BCE TpEX I'TIM 0003HaYEHbI Kak
p] ,(i=1_,3 ,j=1_,4), rze i-nomep ITIM, j- HOMep coctosiHusa.C wucnons3oBanueM CII paspaborana
mojnenb  pyHkunonupoBanus kaxaoro I'TIM. CocraBhas CII, sBustomascs oObeIUHEHHEM
CII mna xaxgoro w3 T1péx [TIM, mpencraBiser OJHOBPEMEHHOE BBIIIOJIHEHHE  TPEX
npoueccoB. JlepeBo poctuwkumoctu 3ToM CII conepKuT 1Be TEpMUHAIbHBIE  MapKUPOBKH

,ulz{pé, p3, pg} A ={p§, Pz, pg’} , TPENCTaBIAIONIME CUTYallud, Koraa Kaxkaeii [TIM
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3axBaTbiBaeT JieBbld U mpaBbiid ['TIM cooTBercTBeHHO. DTO 03HayaeT, uro CII He akTuBHA, T.€. B
CHUCTEME BO3MOKHbBI TYIIMKOBBIC CUTYAIINH.
VYuuteiBas uto N=9 U M=6, NOJY4YUM BXOJAHYIO U BHIXOJHYIO MAaTPHUILy B BUJIE:

1 01100000 000010O0O00O0

0 0O001O0O0O0DO 1 01100000

D- = 110001000 Dt 0 00O0O0O0O11O0O0
000O0OOT1OQ0 O 110001000
011000010 0 00OO0OO0OOU 0?1

0 000O0O0OO0OU 0?1 011000010

CrnenoBaTenbHO, MaTPUIIA UHIUJCHTHOCTH MPUMET BUI:

-1 1 -1 1 0 0

o 0 -1 1 -1 1

-1 0 -1-11 0 0 0 O 11 0 0 -1 1

1 0 1 1 -1 0 0 0 O 11 0 0 0 0

D:—l -1 0 0 0 -1 1 O 0, D=1 -1 0 0 0 ol

1 1.0 0 0 1 -1 0 O 0 0 -1 1 0 0

0 -1 -1 0 0 0 0 -11 0 0 1 -1 0 0

o 11 0 0 0O 0 1 -1 0 0 0 0 -1 1

0O 0 0 0o 1 -1

IIpu 5TOM pEINAKOTCs CHCTEMBI JIMHEHHBIX ypaBHeHuit D-X =0 u DT-X =0,

Pemennem nepBoit cucrembl ypaBHeHuil sBnsercs X=(1,1,1,1,3,1,3,1,3). MeiicTBurensHo,
MO3UUMUA  Ps, P7, P9 MPEACTABISIIOT YCIOBUS, CBA3AHHBIE C TPEMsI YCTPOMCTBAMH, OCTAJIbHBIC
MO3UIUNA — YCJOBHUS, KOTOpPBIE CBSA3aHbI C OJHHUM YCTPOMCTBOM. PelieHuemM BTOpPOM CHUCTEMBI
ypaBuenwii sBisercs X1=(1,1,1,1,1,1).

B pesynbprare KOMIBIOTEPHOTO YKCIIEPUMEHTA MOJTyUeHa MOCIeI0BATEIbHOCTD CpadaThIBaHUS
IIEPEX0I0B 0=(t1t2t3t4t5t6) U3 HAYaJIbHOM  MAapKHUPOBKH /i, =(1,1,1,L0,1, 0,1, 0) C X =0 (i =1_6)
MMOKA3bIBAET, UTO BCE IMEPEXOJbl CETH JKHUBBIE U CIEAOBATENIbHO, BCA CETh JKUBas. JTO PEILICHUE
MOKA3bIBAET, YTO BCE Mepexojbl KuBbl U HocTikuMbl U CII sBisiercst yctoituuBoid. JlepeBo moc-
TUXKHUMOCTU HE COJEPKUT TepMHUHaIbHbIX MapkupoBok U CII aktuBHa. Kpome Toro, uz nepena
noctmwxkuMmoctu BugHo, uto CII 6e3omacHa. B cucteme ocyiiecTBisieTcs: pacpenesieHne pecypcos,
KOTOpBIE HE MOSBISIOTCS M HE MCUYE3al0T, T.€. BBIMOIHACTCS CBOMCTBO coxpaHseMocTH. [Ipobnemsr
CUHXPOHU3AIMH, BO3HHUKAIOIIUE TIPH B3aUMOJCUCTBUHU IMPOIECCOB, OOECIEUMBAIOTCS JIaHHOW
ceTbto. Mozens >Q¢EeKTUBHO MPEACTABISET B PEATbHOM BPEMEHHU JIOTHKY (DYHKIMOHHUPOBAHHS
MapasiebHbIX MPOLECCOB.
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XULASO
PARALEL iSLOYON MEXANIKi EMAL CEVIiK iISTEHSAL MODULLARININ
IDARODETMO MODELININ ANALIZi
Mustafayev V.A., Budagov 1.S.

Acar sozlar: idaraetma modeli, Petri sobokosi, algoritm, ¢evik istehsal modulu.

Moqalads paralel isloyan mexaniki emal ¢evik istehsal modullarinin idarsetmo modeli iglonmisgdir.
Modelin strukturu Petri sobokosinin matris tosviri soklindo qurulmusdur. Proseslorin qarsiliqh slagosi zamani
yaranan sinxronlagdirma problemlarinin bu saboko torofindon tomin edilmosi gostorilmisdir. Sobokonin
invariantlarinin axtarig1 alqoritminin tatbiqi ilo onun asas xassalari analiz olunmusdur.

SUMMARY
ANALYSIS OF MANAGEMENT MODEL OF PARALLEL FUNCTIONING FLEXIBLE
PRODUCTION MODULES OF MECHANICAL PROCESSING
Mustafayev V.A., Budagov |.S.

Key words: management model, Petri network, algorithm, flexible production module

The article develops a control model for flexible production modules of parallel machining. The
structure of the model is described in the form of a matrix of the Petri network. Synchronization problems
that occur when processes interact are provided by this network. The main properties of the network were
analyzed using the algorithm for searching invariants
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1.Introduction. The rapidly changing modern world requires similar adaptability and speed
in the perception and processing of information from society. Such requirements make one think
about the level of education of an individual and of society in general and lead to the study and
improvement of the education system. The introduction of information technology in educational
processes is one of the relevant and vital areas in scientific research today [1,2,3,4]. One example of
research of the introduction of information technology in the educational process with the aim of
improving the effectiveness of education is the “distributed education information system” (DEIS)
model presented in this paper.

2.Material and methods.

2.1.Information technology. According to the materials of the 2" International UNESCO
Congress on Education and Informatics (1 July 1996), information technology is becoming the
main resource in modern education.

The word “technology” is of Greek origin: “techne” is translated as “art, skill, cunning of
hand”. Initially, the word “technology” was used in reference to industrial processes and production
of raw materials, but later these concepts began to expand, and “processes” and “raw materials”
began to mean “information technology” and “information”.

Today, the common interpretation of “information technology is technology aimed at
processing and transforming information” [1].

Since the concept of “information technology” is directly related to the emergence and
development of computing, five main stages in the development of information technology are
distinguished [5]:

1. The emergence of a new environment for data storage on machine-readable media;

2. The development of communication equipment ensuring data transmission over long

distances without significant time and distance limitations;

3. The development of digital data processing, the emergence and dynamic development of

microprocessor technology;

4. The capability to automate data processing by software algorithms using a computer;

5. The creation and development of the World Wide Web.

It should be noted that the last fifth stage of the development of information technology, with
the emergence of the World Wide Web, gave the necessary impetus to the creation and
development of the concept of “distributed information system” and the subsequent emergence of
“distributed education information system”.

2.2. The “distributed education information system” (DEIS) model. As was noted earlier,
the fifth stage of the development of information technology, the emergence of the World Wide
Web, gave rise to the concepts of “distributed information system” and “distributed education
information system” (DEIS) [6,7,8,9].

77


mailto:vpushnova@yahoo.com

New perspectives of education: the distributed education information system (DEIS) model

Among the many different theoretical descriptions available to date, the statement of the
famous scientist A. Tanenbaum, one of the authors of the fundamental principles of distributed
systems, is particularly noteworthy: “A distributed system is a collection of independent computers
that appears to its users as a single coherent system” [8].

A. Tanenbaum also concisely formulated the main goal of distributed information systems:
“The main goal of a distributed system is to make it easy for the users to access remote resources,
and to share them in a controlled and efficient way” [8]. Information technology today plays an
important role in the education system as a tool in the training of qualified personnel. In modern
practice, the teacher-student educational process employs various capabilities of information and
communication resources. And since such information and communication resources can be
interconnected (e.g. based on the World Wide Web), and their implementation can take place both
within an individual educational institution and within a city, a country, or the world, it was noted
that their multiple point combination forms a distributed education information system.

Fig. 1 below shows an example of the architecture of a tentative DEIS model joining several
separate point information and communication resources.

.
—\pphc ants

Smdmt<
‘ E Users of continuing education
External

sources of
information

Distributed Teacheﬂ

Databases of Education
electronic Information
educational System
materials and other

' \ @
documents #‘ Researchers
)
l System of control |

Fig. 1. A model of a “distributed education information system” (DEIS)

This DEIS model is designed to increase the effectiveness of education due to [6]:

« the possibility of cooperating joint actions of all remotely distributed elements of the

learning system;

* possible mutual integration and integration with learning information systems of foreign

countries;

« automation and speed of interaction of elements in data transfer, processing and storage;

« adaptability to rapidly changing educational achievements and managerial problems.

2.3. Networked Readiness Index. The possibility of consistent evolutionary development
and the rapid spread of distributed information systems in countries largely depends on the level of
development of these countries. In particular, the level of economic, social and technical
development determines a country’s readiness and ability to switch to modern methods of data
transmission and processing. The most developed countries have the most effective achievements in
the field of ICT development and, consequently, in the field of distributed information systems and,
as a result, development in the field of distributed education information systems.

The level of readiness of a country’s economy for the most efficient use of ICT achievements
today is assessed by means of a composite indicator called the Networked Readiness Index [10].
The index has been published annually since 2001 by the World Economic Forum and the INSEAD
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international business school, based on statistics from international organizations such as the
International Telecommunication Union, UNESCO Institute for Statistics, UN, World Bank, and
research institutes depending on the country of study. 143 countries are currently covered in the
report.
The Networked Readiness Index is formed on the basis of 54 indicators, which are grouped
into 4 sub-indexes:
1. Environment subindex — the existence of conditions for ICT development;
2. Readiness subindex — readiness of individuals, business and government to make use of
ICT;
3. Usage subindex — level of ICT use by individuals, business and government;
4. Impact subindex — the impact of information technology on the economy.
For calculation, all indicators are converted to scores on a seven-point scale with a maximum
possible value of 7 points — “best result”, and a minimum value of 1 — “worst result”.
Table 1 provides the ready values of the Networked Readiness Index for some countries taken
from the annual World Economic Forum official reports, The Global Information Technology
Report, for 2013-2015 [11,12,13].

Table.
Networked Readiness Index for some countries for 2013-2015
Country Networked Readiness Networked Readiness Networked Readiness
Index 2013 Index 2014 Index 2015
Rank Value Rank Value Rank Value
Singapore 2 5.96 2 5.97 1 6.0
Finland 1 5.98 1 6.04 2 6.0
Sweden 3 5.91 3 5.93 3 5.8
Netherlands 4 5.81 4 5.79 4 5.8
Norway 5 5.66 5 5.70 5 5.8
Russia 54 4,13 50 4.30 41 45
Azerbaijan 56 411 49 4.31 57 4.3

An analysis of the comparison table (Table 1) of the Networked Readiness Index shows five
countries leading in ICT development. These five leaders have the highest percentage of Internet
users in the world, which also indicates the level of development of network infrastructure with
wide access to broadband Internet in these countries and the level of development of their
population with high ICT skills. This level of ICT development in these countries allows them to
have every reason to introduce a modern distributed education information system.

Thus, we can see from Table 1 which countries are more ready to introduce new ICT
technologies, including DEIS.

3.Results

1. The emergence and rapid spread of information technology in human society, as well as
their introduction into educational processes has led to the need to revise the classical
teaching methods and to create new forms of education that meet the current
imperatives. One example of modern forms of education is the model of “distributed
education information system” (DEIS).

The aim of the DEIS model is to enhance the effectiveness of the learning process.
3. The relevance of the DEIS model consists in the possibility of its functioning at different
levels of the education system - school, higher education institution, city, country, world.

N
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4. The possibility of developing DEIS in countries depends on the level of their readiness
for a network society, which can be assessed using the indicator called the Networked
Readiness Index.

4.Conclusions. The model of distributed education information system (DEIS) demonstrates

the potential for their development and application. The model is aimed at improving the quality of
education, but the model itself also requires a higher level of economic, social, and technical
development of the country. A country’s ability to transition to more modern information
technologies is assessed by the Networked Readiness Index.

10.

11.

12.

13.
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XULASO
YENIi TOHSIL PERSPEKTIVLORI:
“TOHSILIN PAYLANMIS iINFORMASIYA SISTEMi” (TPiS) MODELI
Pusnova V.V.

Acar sozlar: informasiya texnologiyalari, tahsilin paylanmis informasiya sistemi, informasiya savadi,

sabaka hazirligi indeksi.

Magalodo “paylanmus tohsil informasiya sistemi” (TPIS) modeli toqdim edilmisdir, soboko hazirlig
indeksindon istifado etmoklo Glkelorde paylanmis tohsil informasiya sisteminin totbiqi imkanlar1 tohlil
edilmisdir. Model, tohsilin keyfiyystinin yiiksaldilmosina ydnslib, lakin modelin istifadasi {igiin 6lkonin
igtisadi, sosial Vo texniki inkisafinin daha yiiksok soviyyasini tolob edir. Olkonin daha miiasir informasiya
texnologiyalarina kecid gabiliyyati sobake hazirligr indeksi iizro qiymetlondirilir. Arasdirmalar gostarir ki,
TPIS modeli todrisin semoraliliyini artirir, modelin reallasdirma imkani iso dlkonin soboko comiyyatine
hazirhigindan asilidir.

PE3IOME
HOBBIE ITEPCHHEKTHUBbI OBPA3OBAHUSI: MOJIEJIb «PACHIPEJIEJIEHHOM
HH®OPMALIMOHHOU CUCTEMbBI OBPA30BAHMUS» (PUCO)
Ilywinoea B.B.

Knrouesvie cnosa: qubOpMaquHHble mexHoJ1ocuu, pacnpe()eﬂeﬁﬂaﬂ uH(j)OpMaquHHClﬂ cucmema
06])61306617—11/[}1, qu)opmaquHHaﬂ cpamomHocmse, UHOEKC 20MOBHOCU cmpansl K
cemesomy obuecmay.

B cratee mpencraBieHa MOJENb «pacmupeiesieHHOW HWH()POPMAIMOHHONW CHCTEMBI 00pa30BAHUSY
(PUCO), nan aHaian3 BO3MOKHOCTH BHEAPEHUS paclpeielieHHOW 00pa3oBaTeIbHON HH(POPMAITMOHHON
CHCTEMBI B CTpaHaX C MCIOJb30BaHHEM MHpaekca ceTeBoil TOTOBHOCTH. Mojenp HampapiieHa Ha
MOBBIIIEHUE KayecTBa 00pa30BaHUs, HO U MCIOJIB30BAHUS MOZAETH TpeOyercsi 0oyiee BBHICOKHIA
YPOBEHb 3KOHOMHUYECKOT'0, COIIMAIBHOTO U TEXHHYECKOTo pa3BUTUS CTpaHbl. CIIOCOOHOCTH CTPaHBI
K Tepexony Ha 0Ooyiee COBpEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUH OleHUBaercs mo WHuaekcy
cereBoil rotoBHOcTH. MccnenoBanust nokaszanu, uto mozaenb PUCO mnossbimaer 3¢ ¢GeKTUBHOCTh
0o0y4eHHs, a BO3MOXXHOCTh pPEANM3AIMH MOJIENU 3aBHCUT OT TOTOBHOCTH CTPaHBI K CETEBOMY
O0I11eCTBY.
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Acar sozlor: avtogenerator, tezlik vericisi, temperatur xatasi, aksrabita, tranzistor.

Texnoloji proseslorin avtomatlasdirilmis idaroetmo sistemlorinda (TPAIS) neft sonayesi iiciin
genis totbiq olunan vericilorin ¢ixis signalinin tezlikdon ibarat alinmasinin daha somorali olmasi
birdlciilii tezlik vericilorinin yaradilmasina zomin yaratmigdir.

Xalq tosarriifatinin  biitiin sahslorinds texnoloji poseslorin idaro edilmasi tigiin idars olunan
parametrlor haqqinda sohih informasiyanin alinmas1 vacib mosalalordondir. Bu zaman TPAIS-nin
informasiya-6lgmo sistemlorinin (I0S) ilkin gevricilorina (vericilora) bir cox asas talablar qoyulur
ki, bunlardan biri onlarin xarakteristikalarinin xarici mihitin amillorinin tosiri altinda sabit
olmalaridir. Buna goérs informasiya-6l¢mo sistemlorinin vericilori els islonilib hazirlanmalidir ki,
onlar TPAIS-nin biitiin toloblorino cavab vermoklo baraber, informasiyanin EHM-da avtomatik
islonmasina imkan yaratsin. [1]

Neft quyularmin iglomo rejimini tomin edorkon miixtolif fiziki komiyyatlori elektrik
signallarina ceviron vericilor xarici hava miihitinds istismar olunduglarina goérs onlarin yaradilmasi
zamani otraf miihitin amillorinin tosirinin nozars alinmasi vacib mosalolordondir.

Tezlik vericilorindo avtotransformator tipli oks rabitoli LC avtogeneratorundan istifado
etmoklo termomiiqavimat vasitiosi ilo miisbot temperaturlarda isloyon, niivasi permalloydan
hazirlanmis tezlik vericilori movcuddur. [2] Homin vericilor +20°S ++50°S hiidudunda isloyir.

Gostorilon tisul ilo temperatur xotasinin +20°S + +50°S hiidudunda kompensasiya edilmasi iso
xarici hava soraitinds, miixtolif iqlim miihitino malik olan genis cografi saholordoki neft
madanlarinds istismar olunan fiziki kamiyyatlor vericilori liciin qabul edils bilmaz.

Dovlot standartinin tolobino goére xarici miihitdo istismar olunan vericilor genis cografi
saholords totbiq olunduqda -50°S + +50°S temperatur hiidudunda sabit is¢i xarakteristikaya malik
olmalidirlar.Gostarilonlari nazors almagq tigiin vericilorin elektrik sxemlori diizgiin secilmalidir.

Miixtolif fiziki komiyyetlori elektrik komiyyotlorino ¢evirmok prosesini yerino yetiron
birdlciilii tezlik vericisi LC avtogeneratorundan ibarat olub, Otiirlicii element kimi induktivliys
malikdir.

Beloliklo, nozords tutmaq lazimdir ki, tezlik vericilorinin todqiqi prosesinds onlarin daxilinda
bas veran fiziki proseslori hartorafli aggar edon ¢ixis signallarinin tezlik rogslorini tayin etmok halli
vacib olan moasaladir.

Tezlik vericilorinin tadqiqinin asas masalasi ondan ibaratdir ki, vericinin ¢ixis tezliyinin alavo
xota yaradan sxem parametrlorinin vo rags konturunun doyigmolorinin tosiri miioyyon edilsin vo
onlarin stabillogdirilmasi sortlori agkar olunsun.

Yuxaridaki masaloni hall etmok {igiin tezlik vericisinin miixtoif avtogenerator sxemlarini
tadqiq edak. [3]

Avtogeneratorun kollektorunun tranzistor dovresinde transformator oks rabitoli tezlik
vericisind baxaq. Bu sxemdo rogs konturu tranzistorun bazasi ilo onun emitter dovrasinin imumi
noqtosi arasinda birlosdirilmisdir (Sakil 1.)
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Bir6lgiilii vericinin ¢ixis signalinin tezliyinin analitik ifadesini almaq ii¢lin avtogeneratorun
tranzistor dovrasinin ekvivalent elektrik ovoz sxemi tortib edilmis, kontur coroyanlari metodundan
istifado edilmoklo asagidaki riyazi ifads alinmigdir:

1 R, 2L, + (1 +a)M
“’mJ(l R19<R1+Rb>]/ [“ R19<R1+Rb>c] | “’

Burada R, =R, +r,- baza vo monboyin manfi

qiitbii arasindaki miiqavimat; r, - emitter kecidinin
miigavimati; R,,r, - uygun olaraq rogs konturu
dovrasinin induktiv sargacinin vo basloyici monbayin
daxili miiqavimoati; L,,C,M - uygun olaraq, rogs
konturunun induktivliyi vo tutumu; M-rogs konturu vo
transformatorlu oks rabito dovrasi arasindaki qarsiliqh
induktivlik, e - tranzistorun corayana gora giiclondirma
omsalidir.

Yuxaridaki (1) ifadesindon goriindiyti kimi,
vericinin ¢ixig gorginliyinin tezliyi & -nin doyigmosine
az  hossasdir, eyni zamanda otraf  miihitin
temperaturunun ~ -50°S  +  +50°S  hiidudunda
doyismosindan asilidir.
indi iso generatorun rags konturu ve sxemin giiclondirici ~ $2kil I.Tranzistorun emitter dévrasinin
hissosi arasinda avtotransformatorlu oksrabitoyo malik ~ @mumi néqtosi v baza arasinda rags
olan vericinin prinsipial elektrik sxemino baxaq (sokil kon'Furu olan verict (transformatorlu oks
2). Bu vericinin sxeminds raqs konturu manbayin manfi rabita).
qiitbii ilo tranzistorun bazasi arasinda birlosdirilir, oks
rabito ilo L, induktivliyi vo R,C, ikiqiitbliisiindon tranzistorun emitter dovrasina verilir.

Yuxarida gostorilon gayda {izro vericinin ¢ixis gorginliyinin tezliyi qasagidak: tonliyo asason

miioyyon edilir:
1A+B 1 [[A+B7] 4N
®=,—-= += + (2)
2 D 2 D D

Burada A:(r3r401+L2)L—[(L2 +M) +(L1+M)2} L=L, +L,+2M;

B:a%[(L1+M)(L2+M)—M2} D=(MC, +LC)L, +M)*;

N = (1, + R+ (L, +2L) 2 —al3M +REC, + 1, ) - ;
c C, C
L=rs+r,+R,;r,=n+R, +R +R,;
R,- emitter dovrasino qosulmus miigavimat, I, -roqs konturunun induktiv sar§acinin miiqavimati,
R, - oksrabito dvrasinin miiqavimoti, C,-oks rabito dovrasini tutumu, C,L;, L, -uygun olaraq rogs
konturunun tutumu vo induktivlikloridir.

Goriindiiyli kimi, alinmis (2) ifadosi miirokkob olmaqgla borabor, hom do vericinin ¢ixis
gorginliyinin tezliyinin manbayin daxili miigavimatindon asililigini gostorir. Sakil 2-da gostarilon
sxemda vericinin ¢ixis gorginliyinin otraf miihitin temperaturundan asili olmamasi {iglin R;
termomiiqavimatindan istifads etmak olar.Lakin bu iisul ils temperaturun yalniz ki¢ik hiidudunda,

- 100Q - 0 . . N . .
yani -10°S + +50°S temperatur hiidudunda sabitlosme almaq miimkiindiir. Bu iso vericinin agiq
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hava soraitindo, miixtolif iqlimli cografi sahalords istismar olunmasi {igiin praktiki toloblora cavab

vermir.

—L

—

Sakil 2. Manbayin manfi qiitbii ilo
tranzistorun bazasi arasinda raqs
konturuna malik olan verici
(avtotransformatorlu aks rabita)

+FE

—

Sakil 3.Rags konturu baza ilo manbayin
timumi miisbat néqtasi va emitter arasinda
olan verici

1

Nozori vo praktiki todqgiqat1 tranzistorun bazasi
ilo emitteri aeasinda avtotransformator oks rabitosi
olan tezlik vericisi ilo aparagq. Bu sxemdos rags
konturu tranzistorun bazasi, monbayin Umumi
miisbat ndqtasi vo emitter arasina qosulur.(sokil 3)

Vericinin ¢ixis gorginliyinin tezliyi sokil 3-do
gostorilon sxem ticiin asagidaki ifadadon tapilir:
1| Ry+1,(l-a)+R, +1, +1, 3)

JLe \/r2 +2r1(LE+M)+ Ry+r,(l-a)+R, +1, +2r,

2

w=

Burada L=L +L,+2M - rogs konmturunun tam

induktivliy; induktiv sargac hissolori arasindaki
qarsiligh induktivlik; C - rogs konturunun tutumu;
r,r, rqs konturunun induktiv  sargacinin

hissolorinin  miiqavimatlori; R;,R, -oks rabito

doévrasinin miigavimatloridir.

Yuxaridaki (3) ifadssindon goriindiiyii kimi,
vericinin ¢ix1g gorginliyinin tezliyi tranzistorun
corayana goro giiclondirme amsalina (a) az hossasdir
va basloyici manbayin daxili miigavimatindon asili
deyil.

Sokil 3-do gostorilon sxemin tranzistorunun
emitterino temperaturdan asili olan R, miigavimatini
gosmagqla vericinin ¢ixis gorginliyinijn tezliyini asan
tsulla otraf miihitin temperaturunun tosirindon sabit
saxlamaq olar.Bu zaman temperaturun -50°S+ +50°S
hiidudunda doyismaesi zamani stabillik diizelis hoayata
kecirilo bilor. Bunun iiclin R, bifilyar (hagalanmus,
ikiyo ayrilmig) sarinmig mis moftildon ibarot
miigavimat kimi hazirlanmalidir. Belo miigavimot
otraf miihitin temperaturundan xotti asililigi tomin
edir.

Sonuncu sxemo baxaq (sokil 4). Bu sxemdo
roqs konturu tranzistor kaskadinin = ¢ixisina
birlogdirilmisdir. Roags konturu belo birlogdirildikdo
vericinin ¢1x1$ signalinin giicii artir.

Nozoari todqgiqatlar naticesinds vericinin ¢ixi1s
gorginliyinin tezliyinin anaqlitik ifadssi asagidaki
kimi alinir:

(h+16, ) +(r. +R, )1+ a)+1,] @)

w =

vLC 2C|'2+(Rl +Ry ), +(r, + R, 1+ a)+1,]
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Burada L=L,+L,+2M; R, -tranzistorun
emitter dovrasine qosulmus miigavimat; R, R; -
uygun olaraq kollektor dévrasino vo baza dovrasing
qosulmus miigavimatlordir.

Yuxaridaki (4) ifadesindon goriindiiyii kimi,
vericinin ¢i1x1s gorginliyinin tezliyinin doyismasi
tranzistorun caoroyana gore giiclondirmo omsalina
(@) az  hossasdir vo monbayin  daxili
miiqavimotindon asili deyil. Emitter dovrasino
bifilyar sarmmis mis moftildon ibarat R,
miiqavimatini qo%duqda otraf miihitin
temperaturunun ~ -50°S +50°S  hiidudunda
doyismasi zamani vericinin ¢ixig gorginliyinin
tezliyinin temperaturdan asili olmamasini tomin
etmak olar. Sokil 4. Raqs konturunun tranzistor

Belolikls, tezlik vericisinin yuxarida gostorilon  raskadimin coasina birlosdirilmis verici
sxem névlorinden daha ¢ox qobul edilenlori sokil 3 Vo Gysorransformator oks rabitasi)
sokil 4-do gostarilon sxemlordir.
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B crathe paccMOTpeHBI BOMPOCHI TEOPETHUYECKOTO HCCIIECNOBAHUA DIIEKTPUUECKON  CXEMBI
OJTHOMEPHOT'0 YacTOTHOI'O JaTyhka. B pe3ynbraTe wMccieqoBaHHM TPaH3MCTOPHOM e aBTOTeHEparopa
MOJly4eHO AaHAIMTHYECKOe BBIPAXCHHE YacTOTHl BBIXOJHOTO CHTHaja Jaryuka. BreiOpaHa cxema
aBTOTEHEpaTOpa, IMO3BOJISIONIAS WMETh HE3aBUCHMMOCTh YacTOThl BBIXOJAHOTO HAmNpsDKEHHs JaTiuKa B
YCIIOBHSIX H3MEHEHHs TeMIIEpaTyphl OKpyKaromeli cpeas! B npexenax ot -50°C xo +50°C.

SUMMARY
STUDY OF ONE-DIMENSIONAL FREQUENCY TRANSMITTER
Dadashova R.B., Sattarov V.G., Hajibalayev N.M.

Key words: autogenerator, frequency sensor, temperature error, feedback, transistor.

The article deals with the theoretical study of the electrical circuit of a one-dimensional frequency
sensor. As a result of research of the transistor circuit of the oscillator, an analytical expression of the
frequency of the sensor output signal is obtained. A self-oscillator circuit is selected that allows
independence of the frequency of the output voltage of the sensor under conditions of a change in ambient
temperature in the range from -50°C to + 50°C.
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Acar sozlor: 2l ila qovs qaynaqgisi, qaynaq iglori, atraf miihit amillari, keyfiyyat, mahsuldariiq.

Giris. Son vaxtlarda neftkimyamasinqayirma, xiisusi toyinatli qapali muossisalords, tikinti
quragsdirma saholorindo adi vo xiisusi toyinatli, qeyri-adi iri qabaritli metal konstruksiyalarin
istehsalinda istifads edilon texnoloji omoliyyatlarin iimumi omok tutumunun taqriban 70%-i bilavasito
gaynaq islarinin payma diisiir. [1-3] Eyni zamanda ag1q, demak olar ki, miixtaliftoyinatli vo muxtolif
gabarit Olciilorine malik olan metal konstruksiyalarin istehsalinda qaynaq islori on genis yayilan
somoarali texnoloji amaliyyatlardan biri sayilir. Hal-hazirda respublikamizda qeyri-neft sektorunun
inkisafi ilo yanasi, neftmasinqayirma sektoru 6z avvalki inkisafinda qalmaqda davam edir.

Miasir tikinti quragdirma saholorindo mexaniklosdirilmis vo avtomatlasdirilmis qaynaq
iisullarindan istifado edilmosino baxmayaraq, qaynaq islorinin 80%-i ol ilo elektroqovs (9QQ)
qaynaq lisulu ils yering yetirilir. Lakin buna baxmayaragq, sl ilo qaynaq lisulunun omak prosesi otraf
miihitin kompleks “sistem soklinda™ tosiri altinda yerina yetirilir [3].

Toplanmis halda otraf miihit amillorinin (15-0 yaxin) [3] qaynaq islorini yerina yetiron ©QQ
iisulunda gaynaqg¢inin iggérmo qabiliyyating tosir etdikdo birmonali olaraq, qaynaq tikisinds bu vo
ya digor daxili vo xarici qlisurlarin yaranmasina sabab olur.

Mislliflor apardiglari [1,2] elmi-tadqiqat isinde ©QQ isulu ilo qurasdirma soraitindo
gaynaqlanan metal konstruksiyalarin qaynaq birlosmolorinds qiisurlarin alinmasimnin sababini, yalniz
qaynaqginin i soraitinin diizgiin se¢ilmomasindo goriirlor. Lakin mislliflorin [1,2] bu istiqgagmatda
apardiglar1 elmi-tadqiqat islorindo ©QQ iisulunun keyfiyyst gostoricilori qaynaqgiya kompleks
sokilda tosir edan otraf miihit amillorindan asilt oldugu gostarilir.

Qaynaq konstruksiyalarinin tipindon asili olmayaraq, asagidaki xiisusiyyatlori nozords tutulur:
kiplik, doztimliiliikk, mohkomlik, etibarliliq, tikis metali vo tikisotrafi zonanin strukturu, aqressiv
miihitin tosiring va korroziyaya qarsi doziimliiliiyti, qiisursuzlugu, amillorin tesiri naticosinde alinan
daxili vo xarici qiisurlarin barpasi.

Tadqgiqat obyekti. Todqiqat obyekti, masuliyyat vo keyfiyyot gostoricilorine gors I kateqoriya
grupuna daxil olan T'OCT1050-74-5 osason reklamlasdirilan 0912 markali legirli poladdan
istiyayma vo qaynaq Usullari ilo hazirlanan diametri 52—1200 mm vo divarinin qaqlinhig1 16-40
mm olan boru pastahlarindan agiq havada, ilin miixtslif fasillorindo qurasdirma soraitindo miixtolif
vaziyyetlorde ol ilo elektroqdvs qaynaq iisulu ilo qaynaqlanan neft platformalarinin osas qovsagi
adlanan irigabaritli dorin 6ziillor metal konstruksiyasidir.

Todqigatin moaqsadi. Aparilan elmi-todqiqat isinin osas mogsadi tikinti qurasdirma
saraitindo, ilin istonilon foslinds agiq havada, miixtalif hiindiirliikds 2l ilo elektroqdvs qaynaq isloini
yerino yetiron qaynaqg¢inin isgdrmo qabiliyyotino tosir edon kompleks sokildo otraf miihit
amillorinin aragdirilmasindan ibaratdir.

Masalonin qoyulusu. ©dobiyyat icmalindan [1,2] molum oldugu kimi, ©QQ iisulu ilo yalniz
sex soraitindo istehsal olunan miixtolif tipli metal konstruksiyalarin qaynaq tikislorinin keyfiyyot
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gostoriciloring yalniz qaynaq islorinin toskilati amillorinin tosirindon asili olmasi gostorilir. Toossiif
ki, miuolliflorin bu istigamotdo apardiglar1 todqigat islorindo ¢6l qurasdirma soraitindo gaynaq
islorini yerino yetiron qaynaqgiya otraf miihit amillorinin onun isgérme qabiliyystine tosiri
mosaloalorine baxilmayib.

Magqlads apardigimiz elmi-tadqiqat isinin tadqiqinda garsiya qoyulan asas aktual masalalordon
biri hal-hazirda gaynaq istehsalinin qurasdirma sahslorinds agiq havada, (ilin miixtalif fasillorindo)
quruda v donizds otraf miihit amillorinin tesiri altinda ©QQ tisulu ilo qaynaq islorini yerina yetiron
gaynageinin isgérma gabiliyyating tosir edon amillorin arasdirilmasindan ibaratdir.

Tadgiqatin aparilma metodlari. Qarsiya qoydugumuz mosalolorin hoalli iiglin asagidaki
todqiqat tisullarindan istifado olunur [3]:

1. Laboratoriya soraitinds (qaynaq qdvsii olmadan) trenajor avadanliqlarinda test tisullari ilo;

2. Ol ilo qovs gaynaqgisinin miioyyon miqyas Olgiilorindo hazirlanan ilgii - “sablon”

iizorinds riyazi hesablama tisulu ilo;

3. Yigma—qgaynaq sexlorindo ©QQ islorini aparmaqla;

4. Real tikinti-quragdirma meydangalarinda.

Moqalado apardigimiz todqiqat islorinin  noticolorindon molum olur ki, irslido gdstorilon
laboratoriyada vo y1igma-qaynaqlama sexlorinds aparilan todqiqat iglorindon alinan naticolor, demok
olar ki, agiq havada vo doniz soraitindo aparilan qurasdirma saholorindo totbiqi, mogalodo qarsiya
goydugumuz masalalarin hallinds 6ziinii dogrultmadigini nazars alaraq, bu masalalorin atrafli vo
doaqiq halli {igiin dordiincii todgigat metodikasindan istifado edirik.

Istehsalat mithitinin amillari [

1 Aerazol Elektromagnit | Siialanma ‘ Ekologiya Ii;lqmndma Sas - kiiy

Qaynag zonast
(qaynaglanan

Tapsirlq ——> ] » | 4 mamulat)

Zarba sasi Tartibat Durus vaziyysti | Omek garginliyl Psixoloji
yitklenma

Omok saraiti

Sakil 1. Otraf miihit amillorinin kompleks sakilda qaynaqgrya tasirinin struktur sxemi

Qarsiya qoyulan masalonin halli. Qarsiya qoydugumuz masalolorin halli ii¢lin, qurasdirma
soraitindo ©QQ tsulu ilo gaynaq isloini miixtolif soraitds yerino yetiron gaynaqg¢inin iggoérmo
qabiliyyatino otraf miihit amillorinin tesirinin (real goraitds) halli li¢iin tadqiqat islorini {i¢ marhalo
iizro aparmagqla, daha somorali magsadsuygun vo sorfoli naticalori oldo etmok miimkiindiir.

Birinci, “lzlomo” adlanan morholode ©QQ qaynaqg¢isinin omok macmusunun i§ soraiti,
gaynaqeinin foaliyyating istehsalin xarici miihit amillarinin (qovs temperatur horarati siiasi, elektrod
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otraf miihit amillorinin gaynaqg¢ilarin isgorma qabiliyyatina tasirinin tahlili

ortliylindon ayrilan aerozol, isiqlandirma, riitubst, havada kiiloyin siirati, elektromaqnit gorginliyi
V9 s.) tosiri;

Ikinci marhoalods konstruksiyanin qaynaq tikislorinin yerlogsmosindon asili olaraq, gaynaqgginin
asudo rahat vo mocburi durus voziyyetlorindo ona tosir edon statik vo dinamik yiiklonma, “insan-
masin” sistemindo (IMS) gaynagqgr ilo qaynaq tikisi vo avadanlq arasinda olan diiziino vo oksino
gayrdan momulatda alaqo funksiyalarinin paylanmasi (sokil 1);

Ucgiincii morholodo iso qurasdirma soraitinde gaynaqgiya tosir edon xarici miihit amillorinin
azaldilmasi istiqgamotindo aparilan todqiqatlarin noticolori osasinda qurasdirma goraitindo
gaynaqlanan metal konstruksiyalarin keyfiyyot gostoricilorini yaxsilagdirmaq miimkiindiir.

Naticalor. 1. Aparilan todqgiqatlar noticosindo miioyyan edilmisdir ki, qgaynaq birlogsmoalarinin
keyfiyyat gostaricilori qaynaqg¢iya kompleks sokilds tasir edon otraf miihit amillorindon asilidir.

2. Istonilon soraitde qaynaqeinin isgdrmo qabiliyyatine vo qaynaq tikisinin keyfiyyatina tosir
edon amillorin miioyyon edilmosi ii¢lin todqigat metodlar verilmisdir.
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B craTtbe pereHbl 3a7a4d OMPEICICHUS BIMSHUS BHEHNIHUX (haKTOPOB B KOMIUIEKCHOM BHE Ha
ACATCIIBHOCTL CBapmiMkKa IMpHU CBApPKEC MCETA/UIOKOHCTPYKIIMKM IIPpU  MOHTAXKE. YCTaHOBHeHO, qTOo
Ka4eCTBEHHBIE IIOKA3aTeId CBApPOYHBIX COETMHEHHH 3aBHUCAT OT (DAKTOPOB OKPYKAIOIMIEH CpeIHl,
KOMIUIEKCHO BO3JICUCTBYIOIIMX Ha CBapIiuKka. [IpUBeJeHBI METObl HCCIICAOBAHHS Ul ONpPeIeIeHUsI
(hakTOpOB, BIUAIONIMX Ha pabOTOCIIOCOOHOCTH CBApPIIIMKA U KAYeCTBO CBAPOYHOIO IIIBA B JHOOBIX YCIOBHSIX.

SUMMARY
ANALYSIS OF THE INFLUENCE OF EXTERNAL FACTORS ON THE WORK OF WELDERS
Rustamov R.J., Jafarova S.A., Mammadli N.R., Mirzayeva A.S.

Key words: manual arc welding, welding operations, environmental factors, quality, performance

The article solves the problems of determining the influence of external factors in an integrated
manner on the activities of the welder in welding metal structures during installation. It is established that the
quality indicators of welding joints depend on environmental factors that have a complex effect on the
welder. Research methods are presented to determine the factors that affect the welder's performance and the
quality of the weld in any conditions.
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Giris. Havakecirmo xassosi — bu, tekstil materiallarinin biitiin toroflorindo toziq doyismosi
zamant havan digor torofo 6tiirmak (kecirmok) qabiliyyastidir vo bu xasso tekstil materiallari ti¢lin
mithlim ohomiyyot kosb edir. Tekstil materiallarinin havakecirmo xassosi, hom texniki toyinatli,
mosolon: parasutun pargasi (hanst ki, bu xasso osas goOstorici hesab olunur vo parasutun
konstruksiyasinin hesabatinda miitloq nozors alinir), yelkonli qayigin yelkoninin pargasi, sonayedo
istifado olunan hava filtirlori vo s., ham do geyim ii¢iin materiallarda istifado olunur. Geyimin
havakegiriciliyi, insan bodoni vo otraf miihiit arasinda konvektiv istilik miibadilosino vo geyimalti
miihiitlo otraf miihiit arasindaki qaz miibadilosine asashi tosir edir. Qeyd etmok lazimdir Ki, adi
giindolik geyimdo vo horokotsiz hallarda da insan badoni ilo otraf miihiit arasinda hava miibadilosi
bas verir. Belo hava miibadilosino geyim alti mokanla, otraf miihiit arasindaki temperaturlar forqi
sobab olur. Kiilokli havalarda is9, istilik tosirindon xeyli ¢ox olan kiilayin tasiri hava miibadilosinin
getmosino asaslt tosir edir. [1] Havakegirma, geyimds olan aciq hissalorlo (qollardan, boyundan
va 8.) vo geyimin hazirlandig1 materialin vasitosilo hoyata kegirils bilor. ©gor geyimin hazirlandigi
material masamolidirss, onda materialdan havanin kegmosindo material havanin filtirlonmasini aks
etdirir.

Tadqigatin maqsad va vazifasi.

1. Materiallarin havakegirma gabiliyyatina tasir edon asas qurulus xiisusiyyatlorinin toyini.

2. Geyim tgilin tekstil materiallarinin havakegirmo qabiliyyotinin labaratoriya soraitindo
Olgtilmaosi.

Problemin miiasir vaziyyati vo adobiyyat malumatlarimin emali. Rubner ilk dofo olaraq,
parcalarin havakecirma qabiliyyatini todqiq etmis vo bu xassonin xarakteristikasi kimi havakeg¢irmo
qabiliyyatinin omsalini toklif etmisdir. Bu amsal 0,43 mm.s. st. toziq doyismasindo 1 sm? parganin
sahosindon saniyado 1ml havanin kegmoasini xarakterizo edir:

s »
burada, V - materialdan kegon havanin hocmi, ml;
S - materialin tadqiq olunan sahosi, sm?;
7 - havanin materialdan kegmo vaxti, san;
AP - tadqiqat zamani toziq doyigmasi, mm. S. st.;
h - materialin galinligt, sm.

Havakeg¢irma qabiliyyatinin dyronilmasing, on sanballi tohfoni B.Flarinski vermisdir [2]. O,
havake¢irmo gabiliyyatinin hesablanmasinda Forxqeymerin [3] eksperementlor noticosinds aldigi
formulun totbiqini toklif edir. Tekstil materialsiinasligt odobiyyatlarinda bu “Raxmatulin
baraborliyi” ad1 altinda taninir. [4]

AP=a-9+b-§, (2)

Burada o - havanin siirati, m/san;

a va b — ayri-ayri pargalar ti¢lin miixtalif olan konstantdir.
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Florinski havanin par¢adan ke¢mosi zamani toziq qilivvelorinin iki halin1 todqiq etmisdir:
birinci hal — siirtinma qilivvalorinin gatiligi ¢ox az oldugda bu zaman is otalat qiivvalorino garsi
aparilir vo (3) boraborliyi ilo toyin olunur:

AP=b-§ (3)
ikinci hal — qatiligin tosir qiivvalori otalot qiivvalorindon iistiin olduqda (2) barabaerliyi asagidaki
sokilds olar:

AP=a-39 4)

Parcalardan havanin kecmosi xassasinin tadqiqi. Havanin parcanin mosamolorindon
kegmaosi zamani enerjinin bir hissasi havanin parga ilo siirtlinmosino, digor hissasi iso otraf miihmt
qiivvalarinin dof edilmosing sorf olunur. Bu iso 6z ndvbasindo havanin parcadan ke¢mo siirstino
tosir edir.

Ogor par¢anin mosamalorindon havanin harakating, az qatiliga malik olan mayenin boruda
harakati kimi baxsaq, onda siirtlinmo qiivvalorine sorf edilon itkilorin hocmi asagidaki faktorlardan
astl1 olur (cadval 1):

Cadval 1.
Havann siiratinin taziq dayismasindan asililigi
Taziq doyismosi, Horoakat edon havanin siirati
mm.s.st m/san km/saat

1 4,0 14,4
2 5,6 20,2
3 6,9 24,8
4 8,0 28,8
5 8,9 32,0
6 9,8 35

7 10,6 38,2
8 11,8 40,7
9 12,0 43,2
10 12,6 45,4
11 13,2 47,5
12 13,8 49,7
13 14,4 51,8
14 14,9 53,6
15 15,4 55,4

1) borunun diametrindon d (mosamonin diametrina ekvivalent);

2) borunun uzunlugundan I (materialin galinlig);

3) havanmn sixligindanQ ;

4) havanin qatiligindan g ;

5) boruda axinin orta siiratindon 4 (mosamado);

6) borunun divarlarinda kala-kétiirliiliiytin hiindiirlityiinden h (saplarin xovlulugu).

Miimkiin ola bilon iki corayan tosvir olunur:

- nizama salinmig (yaxud laminar);

- nizamlanmayan (yaxud turbalent-burulgan)

Reynold torafindon laminar vo turbulent rejimlorin mévcud olmasi, hamginin bir rejimden
digorino kegidin iimumi sortlori yaradilmigdir. Boruda hava aximinin vaziyyeti, 6l¢ilisii olmayan R,

parametri ilo olaqgolidir. Bu parametr horokotin asas faktorlarini vo xarakterini toyin edir:
- axinin orta surati 9
- borunun diametri d;
- maye va qazin sixlif1 Q;
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- maye Vo ya qazin miitloq qatilig1 .

Reynold adadi (R, ) asagidaki formul ils toyin olunur:

R =2 ©)
yaxud,
R, = ©)
burada, dg, - mosamonin ekvivalent diametridir, d,,, = Az
a

A¢ - materialin imumi mosamoliliyi;
a - xanadan soth;

y - mayenin knematik sixligidir, y = % .

Axmin turbulent rejimo kegidi Reynoldun R, qiymotlorindo bas verir. Kritik qiymoto iso

kritik slirot tapmaq miimkiindiir. Bu kritik siirotdon asagi siirotlordo mayenin yaxud, gazin axini
laminar rejimds olacaq:
9y =L ¢

Mayenin yaxud qazin laminar harokati kicik diametrli borularda vo nisbaton asag siirotlords
miimkiindiir.

Bu isdo miixtalif lif torkibino vo miixtolif qurulusa malik olan parcalardan havanin kegmaosi
todqiq olunub. Tadgiqgat, 10 sm? is¢i sahodon miixtolif toziqlordo havanin niimunadon kegmosi
stiratinin Ol¢iilmasi asasinda aparilib. TOCT 12088-77 standartina uygun olaraq, dlgmalor hor bir
niimuno materialinda 5 noqtodo aparilib. Toziq doyismosinin variasiyast 5 mm.su.st. (49 Pa)
intervalinda olub.

Eksperementlords istifado olunan par¢a niimunalorinin xassalari 3 cadvalinds taqdim olunub. [5]

Alinmis naticalor 1.0 sokilinds illiistrasiya olunur. Bu sokildos, eksperementdo istifado olunan
pargalar {igiin, hava axininin siirotinin, toziq doyismasindon asililiginin qrafiki verilmisdir.

Reynold odadini (R,) toyin etmoak iigiin (6) formulasindan, hava axininin orta siiratini (),
havanin knematik sixligin1 ( » ) (hansi ki, normal klimatik soraitdo 0,157: 10 mz/san.) Vo

masamalorin ekvivalent diametrini (deky) bilmak lazimdir.
Masamolarin ekvivalent diametri (deky) asagidaki gaydada toyin olunur:
Tok-tok liflarin yan torafden sathinin sahasi S, =7zd | | =1 olduqda,

S, =, oOlur. (8)
Burada, d, - lifin diametridir (mm) vo asagidaki formul ils toyin olunur:

d, =0,0357 /T—L ,
7L

T, vo y_qiymatlori codvallorden gotiiriilmiisdiir. Liflorin hocmi V|, =

Tok-tok liflorin hacmi (1 = 1olduqda)

burada, T, - lifin xatti sixligidir, tekc;

7. - hocm kiitlosidir mq/mm?°,

7Zd2
.1 olur.

ad?L
4
olur. Tak-tak liflarin kiitlosi (10)-da gostorilon kimi olar.

V, = )
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2

d
m, :VL‘VL:TI‘VL (10)
Lifin imumi uzunlugu ve niimunanin tedqiq edilon sahesi 10sm?® (yaxud, 10°m?):
L|'f — Mni]mun — 4Mn[jmun (11)
m, ﬂdL27L
Cadval 2.
Eksperimentdo istifads olunan parca niimunalarinin iimumi xassalori
Nulflun:an.m Lif torkibi Toxunma novii Sothi 51x21 el Qal_lnhgl, mgm Emali
nomrasi gr/m (P=5 gr/sm")
1 Pambiq Qumas 70,5 0,23 Naxish
2 Pambiq Qumas 1615 0,52 Naxish
3 Pambiq Sarja 190,2 0,70 Sort
4 Pambiq Sarja 276,3 0,63 Zarif-rongli
5 Kotan/lav Qumas 202,9 0,47 Zorif-rongli
38/62
6 Yun Krep 201,6 0,60 Zorif-rongli
7 Yun Qumas 145,3 0,47 Zorif-rongli
8 Yun/Kap/Nit Sarja 394,4 1,37 Olvan-parg
36/14/50
9 Asetat Atlas 110,0 0,15 Naxigli
10 lavsan Sarja 164,0 0,64 Zarif-rongli
burada, M ;. - todqiq olunan niimunonin kiitlesidir. Niimunonin torazido ¢okilmasi va todqiq

edilon sahoys hesablanmasi ilo toyin olunur (10°m?). Niimunsnin yan torofdon iimumi sothinin
sahosi (10°m? sahodo):

4M num
Siit =Sy Ly =7d, - 2
L7
yaxud,
AM
Sjp =——+ . (12)
d oy,
Todqiq edilon numunads liflorin iimumi hacmi (10°m? sahods):
M nim
Vig =V Ly =— . (13)
d .y,
Materialin imumi masamaliliyi:
VnL]m _Vlif (14)
E=—--—,
Vnu‘m
burada, V. n=S.m N ; S,,=10"m?; h - materialin qalinhiidir vo eksperemental olaraq,
galinligdlganlo miioyyan edilir. (13) vo(14) - don istifads edorak,
M
e=1-——""0— (15)
7/ L’ Sni]m ) h
Par¢a niimunasinin xanadan sothi (sahosi 10°m? -dir) asagidaki formul ilo toyin oluna bilor:
S, )
a2t AMygy _ (16)

Vni]m dL'yL'SnUm'h
Liflor arast masamoalarin ekvivalent diametri (17) Kimi olur.
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A
Ao =~ (17)

(15) vo (16)-ni (6) do yerina yazsaq, onda moesamanin ekvivalent diametrinin formulunu alariq:
dkv=4(1_ Mnl‘.]m j_dL'yL'SnUm'h
o .

7/L'Sni]m'h 4MnUm
Sadologdirmoadon sonra asagidaki ifadonin aliriq:
-S4 h
oo = dL(yLMﬁ], (18)

burada, d, - lifin diametri, mm:;
7, - hacm kiitlesidir mq/mm3;
S, 4 - Niimunanin sahasidir, (S,,,, = 10°m?);
h -niimunonin qaliligidir, m;
M i - 10°m? t sahado odqiq olunnan niimunanin kiitlosidir.
(16) va (18) formullarindan istifado edarak, Reynold (Re) adadini tapiriq:

-S -h
Rezﬁ.dewzﬁ.d{u_ij_ (19)
y y M i
Bu ceksperementdo istifado olunan parca niimunolori {iglin mosamolorin ekvivalent

diametrlorinin (d,, ) qiymatlori (18) formuluna asason hesablanib va cadval 3-do toqdim olunub.

Cadval 3.
Tadqiq edilon par¢a niimunalorinin masamalarinin ekvivalent diametrinin ilkin
va hesablanmig qiymatlori
Niimu- Lifin xotti Lifin Niimunonin Qalinliq Sothi Masamsolorin
nanin sixligi T, tekc | sixlig vy, sahosi S, m? h-10°, m sixliq ekvivalent
nomrasi X 1063 G, , diametri
ka/m qr/m d, -107", m
1 0,153 1,53 107 23 70,5 451
2 0,153 1,53 107 52 161,5 444
3 0,153 1,53 10° 70 190,2 523
4 0,153 1,53 107 63 276,3 281
5 300 1,40 10° 47 202,9 370
6 0,330 1,31 107 60 201,6 519
7 0,400 1,35 107 47 1453 653
8 0,240 1,22 107 137 394,4 515
9 0,200 1,32 107 150 110,0 236
10 0,170 1,30 10° 64 164,0 525

Sonra hava iigiin ¥ =157 -10*m%san olmasi vo todgiq edilon parga numunolorindon hava

axininin miixtolif slirotlorlo kegmasi nozors alinmagla, Re odadi hesablanib. Alinmis naticalor codval
4-ds geyd olunub.
Ovvoldo geyd olundugu kimi, D'Arsi qanunun kriteriyalarinin totbiqi zamani parcalarin

mosamoali sahasindon mayenin (qazin) laminar axini rejiminin saxlanmasinda I=T1(P) xotti

asililiginin xassosi, Re adadi kimi ortaya ¢ixir. Miixtolif maenbalords Re . -o miixtolif qiymatlor
verilir. Tadqiq olunan parcalarin Re adadinin (4 cadvalino bax) naticalorinin, Rey, (6 codvaling bax)
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qiymatlorinin miiqayisali tohlili gosterir ki, toziq doyigmasinin biitiin diapazonlarinda Re odadinin
qiymati biri agmir ( niimuns 3-don basqa, hansi ki, P= 20 mm.s.st. oldugda, Re 1,6 olduqgda, P=20
mm.s.st.; Re = 3,3 oldugda, P=50 mm.s.st.; Re= 5,6 olduqda, P=100 mm.s.st.).

Beloliklo, real soraito uygun olaraq, miixtolif toziq doyismolorinde geyim iigiin tekstil
materiallarinin havakegirmo qabiliyystinin giymaotlondirilmasinds, hava axininin laminar xassoli
oldugu zaman olverisli olur. Bu zaman 9= f (P) asililig1 asagidaki kimi olur.

% =9 P
burada ¢ - havanin materialdan ke¢ma siiratidir P = 1. Bundan alava,
B =a(AP)? +b(AP) =c
havakecirma gabiliyystinin omsalinin, toziq doyismosindon asililig ilo do tosdiq olunur (burada a
omsalinin qiymoti a = —2-10 oldugu hal igiin). b = 2,88-10 omsalinin giymatini nozaro alaraq,
omsalinin qiymati ile birlikde yerins yazsaq, onda, havakegirma qabiliyyatinin toziq doyismasindon
xotti asililigin alariq.

Cadval 4.
Miixtalif tozig dayismalarinda (P) va bu dayismalora uygun niimuna par¢adan havanin ke¢ma
siiratlorindo (y= 0,157-10" mz/san) Reynold adadinin (Re) giymatlori

Niimunanin némrasi | Toziq doyismasi, mm. s.st. Havanin siirati, m/san Re adadinin giymati
1 2 3 4
1 5 0,71 0,204
10 1,20 0,345
15 2,07 0,595
2 5 0,45 0,127
10 0,74 0,209
20 1,33 0,376
30 1,95 0,551
3 5 0,15 0,500
10 0,29 0,966
20 0,47 1,566
50 1,00 3,331
100 1,68 5,596
110 1,83 6,096
4 5 0,06 0,011
10 0,10 0,018
20 0,16 0,029
50 0,32 0,057
100 0,58 0,104
150 0,84 0,150
200 1,08 0,193
5 5 0,37 0,087
10 0,62 0,146
20 1,02 0,240
50 1,83 0,431
65 2,20 0,518
6 5 0,74 0,245
10 1,25 0,413
20 2,04 0,674
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1 2 3 4
7 5 0,39 0,162
10 0,68 0,283
20 1.20 0,499
40 2,13 0,886
8 5 0,17 0,056
20 0,64 0,210
50 1,34 0,440
90 2.18 0,715
9 5 0,13 0,020
10 0,23 0,035
50 0,80 0,120
100 1,28 0,151
150 1,68 0,253
175 1,89 0,284
10 5 0,12 0,040
10 0,23 0,077
50 0,88 0,294
100 1,58 0,528
130 1,97 0,659
Cadval 5.
Miixtalif informasiya manbalorindan alinmis Re adadinin kritik qiymatlori
[formasiya monboyi Tadgiqat obyekti Rey
Yapisqanlt sixilmamis mayenin yumru
[132] silindrik boruda axim 2300
[133] Mayenin yumru boruda axini 2000
Mayenin suxurda axini:
V.B.Kleneva gora 4+ 12
[134] N.N.Pavlovskiys gora 7+9
V.B.Kleneva gors mayenin tekstil
materiallarindan axini <15
10 ( Re<1 — laminar axin rejiminda,
[135] Monosapin torlarindan havanin axini 11%2%(?0(1;8%1? t?l);gzlllr:rjl 1:22;19’
rejiminda)
Naticalor.

1. Havakecirmo qabiliyyatinin 6l¢iilmasinds todqiq olunan standartlarda, maoisot toyinath
materiallar iiclin totbiq edilon toziq doyismosinin qiymoti 49 Pa oldugda, bu soviyyo
respublikamizin klimatik soraiti {i¢iin xarakterik olan 8 + 15 m/san kiiloyin siiratino uygundur. 49
Pa toziq doyismosindo tekstil materiallarinin havakegirmo omsali genis diapazonlarda doyisir.
Praktiki olaraq havakegirmazlikdon baslayaraq 7000dm>/(m?-san) araliginda doyisir.

2. Materiallarin havakecirmo qabiliyyotinin omsalinin qiymsatine materiallarin  sixligi,
materiallarin qalinligi, materiallarda hor torofs aciq mosamalarinin olmasi, materiallarin toxunma
novlari vo bu gostaricidon dogan baglanmalarin uzunlugu, materiallarin lif torkibi vo yaxud liflorin
handasi xassolori tosir edir.

3. Geyim {giin tekstil materiallarinin havakecirmo qabiliyyatinin labaratoriya soraitindo
Olglilmoesindo Laminar axin rejimi miisahido olunur. Bu zaman B = f(P) asililif1 xotti xarakter

dasiyir.
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4. Tekstil materiallarinda hava aximinin laminar xarakterli olmasini nozoro alaraq, paralel
kapilyar sistemini tomsil edon, bir kapilyar liciin Pauzeyl formulundan istifado edilorok, “ideal
suxur” mosamali sisteminin osasinda, parcadan ke¢on hava axininin siirati ilo toziq doyismosinin
qarsiliglt alagesini tosvir edon nozori model islonmisdir. Bu modelds par¢anin qurulusu, parcanin
qalinlig1, masamalorin diametri vo hor torafs aciq mesamaolorini nozors alan kompleks gostarici kimi
xarakterizo olunur.
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PE3IOME
HNCCJIEAOBAHUE XAPAKTEPA ITPOXOXXIAEHUS BO31YXA YEPE3 TKAHU
PA3JIMUHOM CTPYKTYPBI 1 BOJIOKHUCTOI'O COCTABA
Paoocabos UH.C.

Knrwowuesvie cnosa: mrxanv, mexcmunivHvle Mamepuanl, 6eHMUIAYUS, MOTWUHA MAMEPUANd, 6030)X,
yucnennocms Pelinonvoa, obpasey, nopa, 6010KHO.
B cratbe paccMaTpuBaeTcs COBpeMEHHOE COCTOSIHUE MPOOIEMbI IIPOXOXKICHHS BO3LyXa UYepe3 AeTallu
C Pa3IMYHOM CTPYKTYPOH M COAEp>KaHHEM BOJIOKOH. VcciienoBaHne OCHOBBIBAJIOCH HA M3MEPEHUH CKOPOCTH
oTGopa mpo6 BO3AYXa NP PA3THYHBIX [ABICHHAX IUIOMAAb0 10 cM’. BbliM pPacCUMTAHBI OIEHKH
SKBUBAJICHTHBIX JUAMETPOB IOP UL OOpa3LOB TKAaHHU, HCIIOIb30BAHHBIX B dKcHepuMeHTe. OrnpeneneHbl
OCHOBHBIE KOHCTPYKTHBHBIE OCOOCHHOCTH, BIIHMSIOLINE Ha CIOCOOHOCTh MaTepHaja MOrJIOmaTh BO3AYyX.

SUMMARY
INVESTIGATION OF THE NATURE OF AIR PASSAGE THROUGH TISSUES OF VARIOUS
STRUCTURES AND FIBROUS COMPOSITION
Rajabov I.S.

Key words: fabric, textile materials, air conductivity, thickness of the material, air, Reynold number,

sample, pore, fiber.

The article deals with the current state of the problem of air passage through parts with different
structure and fiber content. The study was based on measuring the air sampling rate at various pressures with
an area of 10 cm®. Estimates of equivalent pore diameters were calculated for the tissue samples used in the
experiment. The main design features that affect the ability of the material to absorb air are determined.
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