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Physical and mathematical sciences
DuU3uKO-MaTeMATHYeCKUE HAYKH

YK 517.91+517.984.64

CHIEKTPAJIbHBIE CBOMICTBA OJTHOMEPHOI'O
OIIEPATOPA HIPEJUHTEPA C PACTYIIUM ITOTEHLHUAJIOM

M.I. MaXMyszal, AX. XaﬂmaMenon2
! karguaaT U3MKO-MATEMaTHIECKUX HAYK, CTAPIIHIA PEro1aBaTelb,
% IOKTOp (PMBMKO-MATEMaTHIECKHX HAYK, IPodeccop
BakuHCKmil rocynapcTBEHHBIN YHUBEPCHTET, A3zepOaiimkan

Annomayus. Paccmampusaemca oO0Homepuuvlii onepamop Llpeduneepa, nomenyuanr Komopozo 8 OO0HY
cmopony beckoHeuHo pacmem, a 6 opyeyio — ovicmpo yovieaem. Haitloena ceazv medcoy cobcmeeHHbiMU QYHKYUAMU
HenpepvisHo2o cnekmpa. Ilonyuenvl popmyavl pasnodcenus no cO6CMEEeHHbIM YHKYUAM.

Knroueswvie cnosa: onepamop lllpeduneepa, pacmywuii nomenyuai, yukyus Jupu, cobcmeenHovle yHKYUlL.

Paccmorpum nuddepeHunanbHoe ypaBHEHHE

-y +q(x)y = 2y, —00 <X <0 1)

e neiicteutenbhas pynkuus ((X) HenpepwiHO muddepeHnpyeMa Ha BCeli OCH U YI0BIETBOPSET yCIOBHIO

0

_[(1+ Ix])Ja(x)dx +T (L+x)[a(x)— xdx+ < oo. @)

—0

Han MHOXecTBOM GecKOHEuHO au(depeHupyeMbIX (GUHUTHBIX (QyHKIMHA paccMoTpum onepatop L,
NOpPOskK/IEHHbIH NeBoit wacThio ypaBHenus (1). U3 ycnosus (2) cmemyer, uto omepatop L B cymectsennom

*k
CaMOCOTIpsIKeH, T.€. caMocorpsikeHo ero 3ambikanue L = L. B nacTosmeit paGote usyuaercs crniekTp oneparopa.
O6o03HauuM uepe3 I KoMIIeKcHYI0 A - IIIOCKOCTh C pa3pe3oM IO IONOKUTENbHOM monyocH. B miockoctu

I" pacemorpum dynkiuro \/Z , BBIOMpAsi aHAIMTHYECKYIO BeTBb pamukana takyio, uto v A +10 >0mnpu A > 0.
BeoguMm ¢pyHKIMHN

£O(x,A)=e " £2(x,2) =7 Ai(x-2),

rae Ai(X) - byHKIIHIS Diipw, T.€. Ai(X) SIBIISICTCS PEUICHUEM TU(PEepEHIIHNATHHOTO YPaBHEHUS Al "(X) = XAi(X).

Kak cneayer u3 paboT [l], [2], [4], [5] ypasuenne (1) mpu ycnoBum (2) umeer pemenus | i(X,/1) c
ACHMITOTUKAMH

f.(x,A)= f2(x, AL+ 0(@)] x = +oo. 3)

Ipu >toM pemenne | . (X,ﬂ,) AByIseTCs 1enol QyHKIMell nepeMeHHON A M NPUHMMAET BEIIECTBEHHbIE
3HAueHHs Ha JeficTBUTENbHOH ocu. Pemrenme f_ (X,/i) ABJISIETCS aHATUTHYECKOH (yHKIuel mepemenHoir A B

IIOCKOCTH | W HempepsIBHOM BINIOTH 10 rpanuiel Ol .

© Maxmymosa M.T'., XaumamenoB A.X. / Makhmudova M.G., Khanmamedov A.Kh., 2026
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3amernm, uro npn A € O, 4 # O pemerns f_(X,4) u f (X, A) numeiiso He3aBHCHMBI, TOCKOTBKY B CHITY
(3) UX BpPOHCKMAaH paBeH 2iVA W[fﬁ(X,ﬂ), f (x4 }]: INER Mostomy, mpu A € O, A # 0 nmeer mecto

pasioxeHue

f.(x,2)=a(2)f_(x,2)+a(2)f_(x,2), )

npudeM ko3 durmeHt a(/l) onpenensercs GopMyIon

W3 mocnenHero paBeHCTBA BBITEKACT, YTO (DYHKIHSA a(ﬂ) JIOITyCKAaeT aHAIUTHYECKOE MPOJOIDKCHUE B
mwiockocTh I M HempepbiBHA BIUIOTH 0 rpanunsl Ol , 3a uckmouenuem, 6uITh Moxet, Touku A = 0. B cuny (4),

byHKIMSA a(/i) e o6pamtaercs B myib pu A € O, A # 0. Amanoruano Tomy, Kak 3To GBLIO c/IeTaHO B [2], MOKHO
JOKa3aTh, 4YTO (yHKIHA a(/i) MOXKET HMETh JIMIIb KOHEYHOE YHCIIO IIPOCTBIX OTPHLATENBHBIX HyJeH

ﬂ,j ,J=1...,N, npuuem
f(x4;)=d;f.(x2). ®)

(m; f - T £2(x,4; Jx=d2i (2,402, ) j=L....N. ®)

Teopema. Onepamop L umeem nenpepwignuiii cnexmp, sanoansowuii nonosxcumenvuyio nonyocs. Kpome
Mo2o, 2MOm Onepamop Moxcem umems AUlb KOHEUHOe YUCIO NPOCMbIX OMPUYAMENbHBIX COOCMBEHHbIX 3HAYEHUl

A i J =1,..., N. Cnpaseonusvi credyrowue popmynvi pasnosicenus no cobcmeenuvim GyHKyusm

2 [ 1A (.2)0(0) = 5(x - ). 0

1 J%{Wﬁﬁ% f_(x,/l)} f (y,A)dA+ ZN:(m;)‘2 f(x2,)f (v.2,)=8(x-y), ®

4 5 j=1

20e

23 () 2<0

Aj<a

7zi(m;)’2 +i%di,ﬂ >0,

j=1 0

pl2)=

O — denvma @yuxyus Jupaxa.

HoxazarenbcTBo. PaccMoTpum ypaBHeHue
—y"+a(x)y -2y = f(x),

roe f (X) - IPOM3BONIbHAS BellecTBeHHas Qynkums u3 L, (— 0, oo) , 1151 KOTOPOM HYXHO MOJIy4MTh pasioxkeHue. Kak

CIIENYET U3 [3, .2, (2.18.4)] , cooTBeTCTBYomas GpyHkuus ['puna G(X, Y, ﬂ) MMeET BHJ[

7
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f.(xA)f (y,4)

: VY <X,
Gluy.2)=] 2V

2iNaa(a)

> X

CornacHo mocjieIHEMY PaBEHCTBY G(X, y,ﬁ) SIBISIETCS AHAIMTUYECKON (yHKuued B mwiockoctu I, 3a

UCKJIIOYEHUEM MPOCTHIX MOJICOB A i )= 1,...,N . onoxum

- TG(x, y,A)f(y)dy.

Torna 6yneM UMeTh (CM. [3, an.3, §1])

F(x)= - [@(x, 4 +i0)d2,
iz 2
1% |
f(x):i— ®(x,A—i0)dA.
ﬂ.—oo

OTkyzaa cinenyer, 4To

1 N
f(x)= —Z—ﬂia.[r(l)(x, A)dA + Zzllrgs; D(x, ).

[ToacTapss B HOCHEHEE PABEHCTBO BMECTO CD(X, ﬂ,), G(X, Y, ﬂ,) X BLIPAYKEHHU, HOIydaeM, 4To

1 f(x;t)f d/1+z )f (y A) ~5(x—y). (10)

2y 2|\/_a( = 2|\/_a()

VYuursiBas paBeHcTBa (5), (6) B popmyte (9), moxydaem (7).
Hanee, u3 popmynsl (4) cnexyer, uro nmpu A > 0 BepHO TOXIECTBO

e+(x,/1)_e_(x,/1+i0)+m_e_(x,/’t+i0)+e_(x,/1—i0)
(2 a(2+i0)  a(a+i0)  a(2+i0)  a(A-i0) |

Iocnennee cootHomeHue BMecte ¢ (5), (6) mpuBOAST Hac K GopMyie pa3noxeHus (8).
Teopema noka3zana.
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Mamepuan nocmynun ¢ peoakyuro 09.12.25.

SPECTRAL PROPERTIES OF THE ONE-DIMENSIONAL
SCHRODINGER OPERATOR WITH THE GROWING POTENTIAL

M.G. Makhmudova®, A.Kh. Khanmamedov?
! Candidate of Physical and Mathematical Sciences, Senior Teacher,
2 Doctor of Physical and Mathematical Sciences, Professor
Baku State University, Azerbaijan

Abstract. The one-dimensional Schrédinger operator is considered, whose capacity in one direction infinitely
grows, and in another — quickly decreases. The relation between eigenfunctions of continuum spectrum is found.
Decomposition formulas on eigenfunctions are obtained.

Keywords: Schrédinger operator, growing potential, Airy function, eigenfunctions.



ISSN 2308-4804. Science and world. 2026. Ne 1 (149)

Chemical sciences
XuMHYecKHe HAYKHU

UDC 547.257.2:281.495
REACTION OF m-FERROCENYLBENZOIC ACID WITH METHILOLTIOUREA

I.R. Asgarov', M.M. Xojimatov?
! Doctor of Chemistry, Professor, ? Senior Teacher of the Chemistry Department
Andizhan State University, Uzbekistan

Abstract. The article discusses the reaction of m-ferrocenylbenzoic acid with methylolthiourea, to obtain
water-soluble biostimulants, has been studied. The results of physical and chemical analyzes of synthesized compounds
are presented, as well as the biological activity of the resulting biostimulators on the basis of their influence on the
germination of cotton seeds.

Keywords: m-ferrotcenilbenzoic acid, methiloltiourea, ferrocene, biostimulant, chemical structure, unsaturated
bonds, ferroceron.

Synthesized in 1951, ferrocene-dicyclopentadienyl iron, due to its specific chemical structure, has attracted the
attention of many scientists and chemists. They started synthesize they aromatic ferrocene derivatives. Almost in all of the
synthesized ferrocene derivatives their preparation is carried out through the exchange of a hydrogen atom in a molecule of
ferrocene. These facts indicate that, although there is no ferrocene molecule benzene ring, it shows aromatic properties [1-2].

Despite the presence of unsaturated bonds, ferrocene enters the exchange reaction. This feature allows multiple
synthesis of ferrocene derivatives. Therefore, ferrocene studied more deeply than other metallocenes.

In this area the academician A.N. Nesmeyanov and his students conducted a humber of studies. For example,
they synthesized drug "Ferroceron” that is used to treat anemia [3].

When in the interaction of ferrocene with p-nitrophenildiazonic salt p-nitrophenilferrocene was obtained.

e,

Fe + +N2 N02 Fe

<=

(=1

The possibility of obtaining p-nitrophenilferrocene ferrocenylaniline by recovering was confirmed by some

researchers.
Cf){ >—NOZ H L >—NH2
e —_—
<>

Fe
<=

The reaction of ferrocene with p-oxiferrocenyldiazonic salt p-ferrocenyl-phenole is formed.

g <P OH

The reactions carried out in aquaethereal environment.

Of ferrocenylbenzoic acid exhibits a strongly pronounced acidic properties than p- and m-ferrocenylbenzoic acid. At
the same time, it should be noted that the acidic properties of the p- and m-benzoic acid are approximately equal. These are
several times stronger acids than ferrocenecarboxulic acid. The above ideas can be expressed as follows [4]:

© Asqarov L.R., Xojimatov M.M. / Ackapos U.P., Xoxumaros M.M., 2026
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@—Fa COOH 3 Cf}—( >—COOH L @—<Fe \> < Cf}—; >
<= <= <= coon =7

A group of Chinese scientists led by Sikha received p-ferrocenylbenzoic acid by the method of Kannitsaro in
the presence of NaOH and ethyl alcohol from p- ferrocenylbenzoic aldehyde:

CHO _NaOH, C;HOH @—QCOOH Q—@?CHZOH
—_—

<= <=

A.N. Nesmeyanov and his colleagues synthesized chloride of p-ferrocenyl-benzoic acid action of thionyl
chloride into p-ferrocenilbenzoic acid:

Y

c//o
f COOH socl, - \CI
<= <=

There was a possibility of synthesis of new derivatives based on ferrocene chloride, p-benzoic acid.

Rausch, Fisher, Grubert chose ruthenocene chlorides, osmocene and ferrocene and conducted a series of
experiments with these compounds [1].

C. Lee and a group of scientists synthesized p-ferrocenilphenyl acetic acid by reacting ferrocene and the
diazonium salt of p-aminophenyl acetic acid.

In the second phase of the study, action methyl ester of methanol is received:

< @—QCHZ-COOH CHOR,H_
Fe o+ NZ@CHZ—COOH . Fe
<= <=
@—QCHZ-COOCW
e R
<=

We synthesized m-ferrocenilbenzoicmethylolurea action of methyloltiourea into m-ferrocenylbenzoic acid. The
process proceeds according to the following reaction scheme:

11
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S

4
HO-CH,-NH-C COOH

0

:i;: M

COOH

@_@COOH c&Dy—IS?-NH-CHZ-OH

+HO-CH,-NH-C-NH,
I COOH

Fe —_—
<= : ;
HO-CHZ-NH-C-@—@ an
- Fe
s

—_—

HO-CHy-NH-C-
S
HOOC, COOH

O @0
@-CHZ-NH-'SC'- &D

Experimental part. In a three-necked round bottom flask equipped with a dropping funnel and Automixers
0.5 liter was placed 0.76 g (dissolved in 50 ml water) of methyloltiourea 25 g of ice and 10 ml of concentrated
hydrochloric acid. The flask is installed in an ice bath. When the temperature was -5 we began strong mix. During 20
minutes, drop by drop, through the addition funnel we added a mixture of diazotized (a fluid of 3.45 grams of sodium
nitrate in 50 ml water).

In the diazotization we followed over the environment of temperature. Then, the ice bath was replaced with a
water bath. We added dissolved in 100 ml of ether the mixture which was synthesized m ferrocenyl-benzoic acid 0.306
gram weight, and, in 34-35 C intensively stirred for 3.5 hours. After the reaction mixture we poured from the flask into
a separatory funnel. And with the aid of it we separated. The organic layer was extracted with 50 ml portions of
saturated fluid of hydrogencarbonate of sodium.

The alkaline mixture was separated and neutralized with a 5% solution of hydrochloric acid and were red-
brown powder m-ferrocenylbenzoic-methyloltiourea.

In  this synthesis 52 %  m-ferrocenylbenzoic-methyloltiourea ~ was  formed, 2 %
diferrocenylbenzoicmethyloltiourea and 1 % of m-diferrocenylbenzoic thiourea. In the analysis of IR
spectrophotometer. m-Ferrocenylbenzoicmethyloltiourea light absorption in the 1110 cm™ was observed. It gives the
basis to consider the formation of ferrocenyl group is saved in conformed compound.

Light absorption in the 1461 cm™, 3103 cm™, 2812 cm™ proves the existence of -OH, -NH- and -CH, - groups,
respectively.

The melting point of the synthesized derivative is-100°C. In studying biostimulant properties of the synthesized
derivative of cotton plant germination we proved that in comparison to biostimulant "Mival" germination above 20%
when using the new synthesized ferrocene derivative [5].

From the above-stated conclusion that the use of m-ferrocenylbenzo-methyl-thioureoure as a biostuff increases
seed germination and positively influences the yield of cotton.

.

(V)
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PEAKIUS »-®EPPOLIEHUJIBEH30MHOM KUCJIOTHI C METUJIOJITHUOMOYEBHHOM

n.P. Acxaponl, M.M. Xoxkumaros’
! oKTOp XUMIUECKHX HAYK, mpodeccop, > cTapimii mpernogaBaTesb Kabeaphl XUMHH
AHAMKAHCKAN TOCYAapCTBEHHBIN YHUBEPCHUTET, ¥Y30EKUCTaH

Annomayus. B cmamwve  obcyoscoaemca  peakyus  M-QheppoyeHundeHsouHol  KUCIOmbl  C
MEMUNOIMUOMOUEBUHOU O NOTYYEHUs PACMBOPUMBIX 8 600e Ouocmumynamopos. Ilpedcmasnenv pesynvmamuol

(j)u3ui<o-xujwuqe01<ux AHAIU306 CUHMEIUPOBAHHbLX COQ()MHQHZ/HJ, a makoice usyuena buonocuueckass aKmuHOCHb
NOJIY4Y€HHbLX 6u0cmumyﬂﬂm0p06 HA OCHOBAHUU UX GIUSAHUSA HA 6CXOAHCECNTb CEMSH XTIONYAMHUKA.

Knrwouesvie cnosa: m-peppoyenunben3oinas Kucioma, Memunon-muomModesund, geppoyet, buocmumyismop,
XUMU4ecKkas CmpyKkmypa, HeHACbIWeHHas C6513b, heppoyepoH.
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Biological sciences
buosornyeckue Hayku

YK 581.14+581.52:582.998

OIITUMM3AIIMSA TEXHOJIOTI'UHU BBIPAIIMBAHU S POMAILLIKHU
ATNITEYHOM HA CEMEHA B YCJOBHUSAX TAINIKEHTCKOM OBJACTH

H.K. Ca(baponal, K.C. Ca(l)apon2
! kaHaHIaT GHONOTMIECKNX HAYK, ACCHCTEHT, ~ IOKTOP OHOIOTMYECKHX HAYK, MPpoheccop
! Tamkenrcknit (hapManeBTHYECKI HHCTUTYT,
? HanponanbHENA yHuBepcuTeT Y30ekucrana (Tamkent), PecniyGmmka Y36exkucTan

Annomayusa. Ilpusooamcs pesynomamsl U3VYEHUs. CEMEHHOU HNPOOYKMUBHOCMU POMAWKU ANMEYHOU 6
yenogusax kynbmypul. Ilokazano ymenvbuienue KoIuuecmed penpooyKmueHslx Op2anos ¢ 3azyujeHuem nocegos. O3umoiii
nocee ceman obecneuugaem 6onee GbICOKULL YPOICAU KAYECIMEEHHbIX CeMSAH N0 CPABHEHUIO C 6eCEHHUM NOCe6OM, Npu
SMOM YPOICAUHOCIb CEMAH BAPLUPOBATIA 1O 200aM 6030€1bI6AHUSL.

Kniouegvie cnosa: nabopamopnas u nonesas ecxoxcecmv, @enonocuueckue HaAOMOOEHUs, CeMeHHAs
NPOOYKIMUSHOCHIb.

B HacTosmee Bpems OTMeEYaeTCs YCTOMUYMBAs TEHACHIMSA YBEIWYCHUS WCIOIB30BAHUSA JICUCOHBIX W
MPOPUIAKTUICCKAX TPENapaToB pPACTHTEIHHOTO IPOUCXOXKACHUS: OOJBINE TIIOJOBHHBI BCEX JEUCOHBIX CPEICTB
MIPOU3BOMATCS M3 AWKOPACTYIINX W KYJIBTHBHPYEMBIX JICKAPCTBEHHBIX pacTCHHI. BMmecTe ¢ TeM, 3aroTOBKa CBHIPBS
JICKApCTBEHHBIX PACTCHUH 3HAYUTENBHO OTCTaeT OT NOTpeOHOCTeH (hapMaleBTHUECKOW MPOMBIIUICHHOCTH |
3IIPaBOOXPAHCHHUSI.

B oroii cBsi3u HambOonee 3(PpPeKTHBHBIM IMyTeM CO3IaHHsI YCTOHYMBOW CBHIPbEBOW 0a3bl ISl HOJYUYCHHS
pPacTUTENBHBIX IpenapaToB SBIAETCS BO3/AEIBIBAHHE JIEKAPCTBEHHBIX pacTeHUN B KynbType. Co3maHue IUTaHTaLUi
JICKapCTBEHHBIX PACTEHHM TakKe CIOCOOCTBYET COXPAHEHHUIO IPUPOIHBIX PECYpCOB M IOIYHEHHIO CBIpbs Ooiiee
BBICOKOT0 KauyecTna [3].

B mnocnenuue romel B PecnyOmuke Y30ekuctaH mpojeiana Ooiibliias padoTa MO CO3JaHHIO CHIPHEBOI 0a3bl
JICKapCTBEHHBIX pacTeHHH JUIg obecredeHus NOTpeOHOCTeH (apMaleBTHUECKOTO TPOU3BOJACTBA:  IPUHSITHI
HOpPMATHBHBIC IOKYMEHTHI MO [JaNbHEHIIEMY WX HW3yYCHHIO W PACIIMPCHHIO IIOCEBHBIX IUTOMANEH, CO3JaHBI
CIeIHATH3UPOBAHHBIC XO35HCTBa IO BBIPANIMBAHUIO JICKAPCTBEHHBIX W MPSHO-apOMATHYCCKUX pacTeHui. [IpoBeneHsb
HHTPONYKIIMOHHEIE HcclienoBaHus Ooixee 120 BumoB u orobOpaHo 20 BHUIOB, y KOTOPBIX IIpOBEACHA OICHKA
Mop¢hoOnoIorHdecKnx, GUTOXMMHICCKUX W MOTECHIINATBHBIX TIOKa3aTeNlel PO JyKTUBHOCTH.

HeobOxommMo Takke OTMETHTh, YTO pACIIUPEHHE IIOCEBHBIX IUIOMIAJCH JICKAPCTBEHHBIX pAaCTECHHMA
cAep KUBaeTCs M3-3a OTPAaHMYCHHOTO KOJUYECTBA TIOCEBHOTO MaTepHalia M OTCYTCTBHS PETHOHATIBHBIX TEXHOJIOTHI
BO3ZICTIBIBAHUS, TIO3BOJIIONINX TOJy4aTh CHIPhE BBICOKOTO KauecTBa. B 3TOi cBA3M HaMM HadaThl MCCIEIOBAHUA II0
BBISICHEHHIO OHMOJIOTHUECKUX OCOOEHHOCTEH CeMSH JIEKapCTBEHHBIX PACTCHHH M pa3pabOTKH palMOHAJIBHBIX MPHUEMOB
MOBBIIIEHUS UX YPOXKAIHOCTH.

Cpenu TeKapCTBEHHBIX PACTEHUH, ChIphe KOTOPBIX HCIONb3yeTcs (papManeBTHIECKOH MPOMBIIIJICHHOCTHIO B
6onpmMx o0BEMax, Ba)kKHEHIee 3HAYEHHE MMeeT poMamika antedHasd. [1oTpeOHOCTh B ChIpbE POMAIIKH aNTe4YHOH
moctostHHO pacteT [4]. CymiecTByrompe PeKOMEHIAIUH 0 BO3JEIBIBAHUIO POMAIIKH alNTeYHOW OPHEHTHPOBAaHBI HA
MONyYCHHE MaKCHMAallbHOH YpOKalfHOCTH corBeTwid. Iy BBIpalIMBaHUS POMAIIKH aNTEYHOH C LENBI0 TONTyYICHUS
Ka4eCTBEHHBIX CEMSH WM JIEKaPCTBEHHOTO CHIPhS HEOOXOJWMO IPUMEHEHHE COOTBETCTBYIOIIUX HAYYHO
000CHOBaHHBIX TIPUEMOB [2, 5].

Lenpto maHHO# pa®oOTHI SIBUJIOCH HM3YyYeHHE OHMOJIOTMYECKMX OCOOEHHOCTEH M BbBISICHEHHE S((EKTHBHBIX
IIPUEMOB BO3/ICTIBIBAHUS POMAIIKM ANTEYHOH, CIIOCOOCTBYIONIMX IIOJNYYEHHIO YPOXKAaeB KadeCTBEHHBIX CEMSIH B
ycnoBusx TamkeHTCKOH 00macTy.

Meroauka uccie10BaHui.

Cemena pomaniku anteqHoil nomyunian u3 HIIL «llndobaxm» ['maBHOro ynpaBieHHs JECHOTO XO3siiCTBa.
BcexoskecTs ceMsiH onpenessuid B 1a00paTOPHBIX U TIOJIEBBIX YCIOBHAX IO OONIETPUHSATEIM MeToaaM [ 1].

CeMeHa mpopamyBaId B 3MaJHPOBAHHBIX KioBeTax mo 100 mT. B KaXAOM BapHaHTE TNPH PAa3IMIHBIX
temneparypax B tepmocrare EJ[53 (£0,3°C). TToseBble OMBITHI IPOBOAMIHCE COrTacHo «TpeGoBaHMsAM K 0DOPMICHHIO
noneBbiX onbiToB Bo BWJIAP» [6]. [lmomanu xaxxaol AeistHKA 15-18m2. IToBTOpHOCTH OMBITOB 4-KpaTHas.
deHonornueckre HaOMIOACHUS 1 OMOMETPUYECKIE N3MEPEHNUS OCYIIECTBISUTN B COOTBETCTBHHU ¢ MeToankamu BUJIAP
[1, 6].

© Cadaposa H.K., Cacapos K.C. / Safarova N.K., Safarov K.S., 2026
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YOopKa COLBETHH M CEMSH pOMAIKU alTEYHOW MPOBOJAMIACH OTJCIBHO 10 KaXKJOMY BapHaHTy U 0 KaXJOH
MOBTOPHOCTH. YPOXXKaiHOCTh AEISHOK MEPECUMTHIBAIM Ha MAacCy BO3AYIIHO CYXOro ChIpbsi B I/ra. Cyllka ChIpbs
ocymecTBIsIIack mpu Temmeparype 40°C.

[ToceB pomamniky anTeyHOH NMPOBOJMIM B JIBa CPOKA: O3MMBIH (B KOHIIE CEBa O3MMOMW MIICHHUIBI — B KOHIIE
OKTSIOps1) M paHHEBECCHHUH (B KOHLIe MapTa). HopMbI BbiceBa ceMsiH — 4 KT U 6 KT CEMSIH Ha OJIMH IeKTap.

Pe3yabTaThl M HX 00CyKIeHHeE.

W3BecTHO, YTO KayecTBO CEMSH, MPABHIBHOE OINpEICICHUE CPOKOB IIOCEBA M YCIOBHH IOATOTOBKH ITOYBBI
CYMTAIOTCSI OCHOBHBIMH (DaKTOpaMH MOIy4YeHHUS JPYKHBIX BCXo#oB. IIpopacTanne ceMsH BaXKHBIH M CIIOKHBIM 3Taml B
pa3BUTHH pacTeHWil. XapakTep MNpPOIECCOB Ha 3TOM 3Talle COOTBETCTBYIOIIMM 0O0pa3oM CKa3bIBACTCS HA XOJE
JAbHEHIIeTo pa3BUTHS pacTeHui [2]. B 3Toi CBS3M HAMU OTIpeieeHBl BCXOXKECTH CEMSH B IAOOPaTOPHBIX U TOJEBHIX
yenoBusix. CeMeHa POMAIIKH anTedHOl HAYHHAIOT POPACTATh MpH Temmeparype +4-5°C, onrnmansHas TemmepaTypa
20-22°C. BcXOKecTh CeMsSH COXpaHseTcs B TedeHue 5 ner. IlomeBas BcXoxecTh Obia Ha 15-18 % Hmke mx
1a00paTOPHOI BCXOKECTH.

Ha ocHOBaHUM ITOJTyYEHHBIX JAaHHBIX MOXKHO CAEJNaTh 3aKJII0YEHHE, YTO TEMITbl CE30HHOTO Pa3BUTHUS POMAILKU
anTevyHOU B 3HAYHUTEIHHOM CTENEHHU 3aBHCAT OT CPOKOB IOCEBA U KIMMATHUECKUX ycioBUi. Tak, pacTeHHs OCEHHETO
[oceBa OTIIMYAINCH OOJiee WHTEHCHBHBIM POCTOM M 3HAYMTEJBHO pPaHbIE BCTYNATd B PEHPOIYKTHBHBIH MEPUO[
pasButus (Tabu. 1). OHu oOpasoBanu conBetuit Ha 35-50 % Oosblie, YeM pacTeHUs BECEHHEro MoceBa. B menoMm, 31o
CHOCOOCTBOBAJIO MOBBIIIEHUIO MPOIYKTHBHOCTH OCEHHETO arpoleno3a. Co3peBaHue CeMsH y HUX TaKkKe HACTYIaJIo Ha
30-40 mueit paHbIe, YeM y pacTEHHU BECCHHETO TTOCEBA.

Tabnuya 1
IpoagosxurenbHocTH ¢a3 pa3sBUTUS POMALIKY alITEYHOH NIPU Pa3HBIX CPOKAX M HOPMAX N10CEBA CEMSH

Hopma Denodazbt

Imocena I10CEB I BCXOIbI | crebieBaHKe | 6yTOHI/ISaLII/ISI | IBETCHUC | CO3pCBaHUEC CEMSH
O3uMBIi ToceB

4kr/ra 02.11 16.11 08.05 20.05 01.06 30.06

6kr/ra 02.11 15.11 10.05 18.05 28.05 05.07
Becennuii noces

4xr/ra 16.04 30.04 15.05 25.05 10.06 05.07

6kr/ra 16.04 30.04 18.05 29.05 15.06 15.07

B pesynbTare cpaBHeHUs OMOMETPUYECKUX JAHHBIX, MOJTYYCHHBIX B MEIKOAEISHOUYHBIX OTBITaX, BBISBICHO,
YTO C YBEJIWYEHHEM HOPMBI BBICEBA CEMSH M 3arylIeHHEM IOCEBOB YMEHBIIAETCS KOJMYECTBO PEMPOMYKTUBHBIX
opraHoB. Tak, mpHu BbICeBe 6 KI' CEMSH Ha IeKTap KOJIMYECTBO COIBETHH Ha pacTeHHsIX cHm3miIock Ha 8-10 % mo
CpaBHEHUIO C BApUAHTOM 4 Kr/Ta.

O3uMBIi TOCeB ceMsTH 00eCTIeunBacT CPAaBHUTEIBHO BBICOKUI ypOXKail KaueCTBEHHBIX CEMSH II0 CPaBHEHUIO C
BeceHHHUM ItoceBoM Ha 40-50 %.

[IponomKNUTETPHOCTh BETEHHUS POMAIIKH ANTEYHOW B YCIOBHAX TamrkeHTCKoW oOmacTu cocraBiser 2-2,5
MecsIIa, 9TO CIIOCOOCTBYET HEOTHOBPEMEHHOMY (POPMHUPOBAHHUIO M CO3PEBAHHIO CeMsiH. K MOMEHTY yOOpKH ceMsH Ha
KaXXJIOM PaCTeHHHU CEMEHHOTO TOceBa HAOIFOIAIOTCS KaK MOJTHOCTHIO CO3PEBIIUE CEMEHA, TaK U COLBETHS C PA3IMIHOMN
CTEMEeHbIO cresiocTu ceMsiH. [lpu Oojiee MO3AHEM IBETEHHHM M 0o0Jiee KOPOTKOM IEPHOJAE CO3pPEBaHMS Ha moberax
BBICIIETO TOPSIAKA BETBJICHHSA, CEMEHa HE BCEerja JOCTUTAIOT TOJHOW Ouosorndyeckoi 3penoctu. I[loatomy
YPOKAMHOCTh M KaueCTBO CEMSH BO MHOTOM OMpPEAEISIOTCS CpokoM yOopkwu. [loydeHHbIEe HaMH JaHHBIE €IIe pa3
CBHJIETENILCTBYIOT O JIOBOJIBHO BBHICOKOW CTETIEHH T'e€TePOTeHHOCTH (pPa3HOKaYeCTBEHHOCTH) CEMSTH.

Pe3ynpTaThl M3ydeHUs] CEMEHHON MPOAYKTUBHOCTH POMAIIKH aNTeYHOW B 3aBUCUMOCTH OT HOPM BBICEBA
CeMSH M CPOKOB ITIOCeBa IpHBEICHBI B Tabmmime 2. Kak BHIHO W3 3THUX JaHHBIX, YPOXKAWHOCTH CEMSH POMAIIKH
anTeyHoH koneOamach ot 160 mo 210 xr/ra. HeoOXogumMo OTMETHTB, YTO MPH 3TOM OHA BaphHpOBalia MO TOAaM
BO3JIEJIbIBAHUA.

Tabnuya 2
Ypo:kaiiHOCTh CeMSIH POMAIIKM ANITEYHOMH B 3aBUCMMOCTH OT HOPM BbICEBA M CPOKOB I0CeBa

Hopwma nocesa

O3uMBbIif TOCEB,

Becennuii noces,

Kr/ra Kr/ra
4 xr/ra 190 £8,2 126 £5,8
6 Kr/ra 210+9,5 160 £ 8,4

M3BecTHO, YTO CEMEHAa MHOTHX BHIOB PACTCHHH 00JaJalOT MEPHOAOM IOKOS M JTOCTHUTAIOT MaKCHMAJIbHOM
BCXOXKECTH Yepe3 pasHble Bpems mociie yoopku. Tak, B MpoIllecce XpaHEHHs MMOCEBHBIC KAYeCTBAa CEMSH POMAIIKH
anTeYHOH JOCTUTIM MAaKCHMAJIBHBIX 3HaUeHU depe3 4 Mecsa mocie yoopku. [Ipu 3TOM BCXOXKECTh CEMSH O3HMMOTO
mocesa cocraBuia 81,3 %, Becennero — 65,6 %.

O06001mmast pe3yNbTaThl, MOJTYYCHHBIC IPU U3YYCHUN CEMEHHOU MPOAYKTUBHOCTH POMAIIKH allTeYHOM, CIeIyeT
OTMETHUTH, YTO MOTCHIMAIbHAS CEMCHHAS MPOJAYKTHBHOCTh 3HAYUTEIHHO MPEBBIMNIACT UX PCANBHYIO MPOIYKTUBHOCTH
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cemsH. Ha ceMeHHBIX y4dacTKax H€06X0[[I/IMO YMEHbBUIUTDH KOJUYCCTBO COPHBIX paCTeHHﬁ, 0COOEHHO Ha PpaHHUX 3Tarax
OHTOI'CHE3a.

Takum 06p330M, Ipyu BbIpalllUBaAaHUKW POMAILIKH anTeyHoil Hambojee OTBETCTBEHHLEIM MOMEHTOM SBJISIETCS
y60p1<a " CYyIIKa IMOJYy4acMOI'o YpoiKas. Ha ocnoBanum MOJYYCHHBIX JaHHBIX MOHO CHACJaThb 3aKIIOUYCHHC, YTO
BbIpalllUBAHUEC JICKAPCTBCHHBIX paCTeHI/Iﬁ MO3BOJIACT UCHOJIb30BATh HMHTCHCHUBHBIC TEXHOJIOTMHW UX BbIpalllUBaAHUA,
TMOBBICUTH NPOAYKTUBHOCTD U YJIYHYHIUTH KAYE€CTBO JICKAPCTBECHHOI'O CBHIPbA.
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TECHNOLOGY OPTIMIZATION OF MATRICARIA CHAMOMILLA CULTIVATION
FOR SEEDS UNDER THE CONDITIONS OF THE TASHKENT REGION

N.K. Safarova', K.S. Safarov?
! Candidate of Biological Sciences, Assistant, > Doctor of Biological Sciences, Professor
! Tashkent Pharmaceutical Institute,
2 National University of Uzbekistan (Tashkent), Republic of Uzbekistan

Abstract. The results of studying of seed efficiency of the Matricaria chamomilla under cultivation are given.
The decrease in number of reproductive organs by crops overcrowding is shown. The underwinter sowing provides
more heavyweight crop of qualitative seeds in comparison with spring sowing, at the same time productivity of seeds
varied during cultivation years.

Keywords: laboratory and field germination, phenological observations, seed productivity.
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ECOLOGY OF EUGLENOIDS (EUGLENOPHYTA) IN MIDDLE FLOW OF ZARAFSHAN RIVER
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Abstract. In algoflora of middle flow of Zarafshan river 10 species of euglenoids are revealed, out of which 6
species belong to Euglena genus. 9 species out of the determined euglenoids refer to indicator-saprobic. All identified
species belong to cosmopolitan. In summer and in autumn almost all species can be found in the algoflora.
Development and distribution of the euglenoids in the algoflora is closely connected to influence of ecological factors.

Keywords: the Zarafshan river, taxons, saprob, a galob, indifferent, plankton, ecological factor, limiting factor.

Introduction. In recent years, the influence of anthropogenic factors on the environment, including water
resources, has been increasing. As a result, change of natural biological diversity of a water ecosystem is observed. It, in
its turn, exerts the impact on other ecosystems and especially, it is the reason of various negative phenomena among the
population, directly using this water.

Algae is the first link of a trophic chain, the main producer of organic substance in reservoirs and the most
perspective object for assessment of water ecosystems condition. Inventory of algoflora is urgent because ecosystems of
reservoirs extremely quickly react to changes climatic and other physical and geographical conditions, and also on
consequences of economic activity of the people. Qualitative and quantitative research of algae communities — the main
stage of opening an opportunity for all subsequent works.

Objects and methods of research. The Zarafshan river is cross-bordering river. The headwaters begin from
the Zarafshan glacier in mountains of Tajikistan, middle and lower flow proceed on the valley, which is located
between Zarafshan and Turkestan mountain ridges of the Republic of Uzbekistan. Total length of the river reaches
about 870 km [6]. Length of middle flow of the river makes more than 200 km.

Depending on a change of ecological factors and distribution of the pollutant sources along the watercourse,
the river was divided into 3 parts (initial, middle, lower) and in every month selected algological tests. At this time,
water temperature and air, transparency of water, current speed, pH, amount of the general minerals and biogenous
elements were measured. Determinants of fresh-water algae of the USSR [4, 5] and domestic monographs were used [1,
2]. When determining saprob level of water-algae have applied a technique of R. Kolkwitz, M. Marsson [3] and
Sladecek [7]. For the analysis of degree a mineralization of water, Zhukinsky’s classifications were used [8].
Hydrochemical composition of water was used by methods suggested by UZNIGMI.

Results and their discussion. In the algoflora of middle flow of the Zarafshan river only 331 species and
kinds of algae were defined. From them 10 species of euglinoids belong to the class Euglenophyceae, an order of
Euglenales, the Euglenaceae family, the sort Trachelomonas, Euglena and Phacus.

From the genus of Trachelomonas T. hispida and T. lacustris species occur from the genus of Euglena 6
species are revealed: E. acus, E. caudata, E. deses, E. gracilis, E. proxima, E. tripteris from the genus Phacus of Ph.
longicauda is defined.

In the initial part of the river, water salinity was medium 300-305 mg/l. In this part of the river in the spring the
water temperature is 10-12 °C, the water transparency was 0.15-0.20 m, the speed is 0.75-0.80 m/sec. A rare number of
2 euglena species is defined here: T. volvocina, E. gracilis. These species are found in summer and autumn seasons
(Table 1).

Table 1
The ecological characteristics of the euglenoidsin the middle flow of the Zarafshan river
Taxa Saprobity Spt{rfgljlegiyn?;gﬁcr 'XE?S;n Geography | Helplessness A;f)tgl:ld:e Habitat
Genus Trachelomonas Ehr.

T. hispida (Petry.) Stein. k in In
emend. Delf. b ) 3 3 P
T. lacustris Drez. emend. k in In

3 3 3 p
Balecn.
T. volvocina Ehr. 0-b 3 3 3 in In p-b

Genus Euglena Ehr.

E. acus Ehr. b 3 3 3 k in In p
E. caudata Huber. apb 3 3 3 k al In p-b
E. deses Ehr. p 3 3 3 p-b

© Tashpulatov Y.Sh., Qobulova B.B. / Tammnynaros I.1II1., KoGy:nosa B.B., 2026
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Table 1 (continued)

Taxa Saprobity Spt;ﬁglﬁegiymo;gicrxz?ﬁfnn Geography | Helplessness A;Et:qu:e Habitat
Genus Euglena Ehr.
E. gracilis Klebs. X-0 3 3 3 k in In p
E. proxima Dang. p-a 3 3 3 k in In p-b
E. tripteris (Duj) Klebs. b - 3 3 k in In p
Genus Phacus Duj.
Ph. longicauda (Ehr)Duj. [ b-a [ - | 3 ] 3 | k] in | In | op

Note: o - oligosaprob, b — a beta — mezosaprob, 0-b — oligo — beta — mezosaprob, apb — an alpha — weed — a
beta — mezosaprob, x-0 — kseno — oligosaprob, p-a - poli - alpha — mezosaprob, b-a — beta —alpha — mezosaprob, in —
indifferent, k — cosmopolit, al - alkalifil, p — plankton, p-b — plankton and a benthos.

In summer season, the water temperature was 18-22 °C, the water transparency was 0.08-0.10 m, the speed was
1.50-1.80 m/s, and in autumn the water temperature was 10-12°C, the water transparency was 0.20-0.25 m, the speed of
the flow was 1.55-1.70 m/sec. In winter, due to a sharp decrease in water temperature (1-2 °C) in the algoflora of the
river, euglenoid algae was disappeared. Low temperature is a limiting factor for the development and spread of these
algae. In this part of the river, water does not flow from other sources.

In the middle part of the river, the mineralization of water was at medium level — 453.1-502.2 mg/l. This part
of the river in spring the water temperature was 15-18 °C, the water transparency was 0.50-0.80 m, the speed was 0.55-
0.60 m / sec. In this site at this period of the year, 7 species of euglenoids were identified: T. lacustris, T. volvocina, E.
acus, E. caudata, E. deses, E. gracilis, E. proxima. In summer, the water temperature was 21-25°C, the water
transparency was 0.50-0.60 m, the flow rate was 1.15-075 m; In autumn the water temperature was 10-17 °C, the water
transparency was 0.70-0.75 m, the speed was 0.45-0.30 m/sec. In the algoflora of the middle flow of the Zarafshan
River, all types of euglenoids which were recorded in the summer and autumn seasons were found. In the winter,
euglenoids was not detected (Table 1).

In the middle part of the river, the quantity of euglenoids was increased due to the rise in water temperature,
the decrease in the flow velocity. In addition, in middle part of the river from large settlements drop domestic sewage
and other sources of pollution to many canals, collectors. From the lower part of the river, the mineralization of water
was medium — 559.8-662.8 mg/l. In this part of the river in spring the water temperature was 12-14°C, the water
transparency was 0.15-0.25 m, the flow velocity 0.23-0.25 m/sec. In spring, five species of euglenoids were identified:
T. hispida, T. lacustris, E. caudata, E. deses, Ph. longicauda. In summer the water temperature was 24-26 °C, the water
transparency 0.20-0.25 m, the flow velocity 0.40-0.45 m/sec; and in autumn the water temperature was 10-12°C, the
water transparency is 0.30-0.35 m, the current speed is 0.25-0.30 m/sec. In summer and autumn, in addition to these
species, another 3 species were found (E. acus, E. gracilis, E. tripteris). In the winter, euglenic was not detected (Table 1).

Of the identified euglenoid algae in the algoflora of the middle flow of the Zarafshan River, 9 species are
considered as indicator-saprobic. In the initial part of the river, two species of euglenoids are found. T. volvocina is
considered oligo-beta-mezasaprob, and E. gracilis xeno-oligosaprob. The water of this part is cleaner than the rest part
of the river. In this part, the river consists of the a-oligosaprob zone.

In the middle of the river, nine indicator-saprob species were identified. Of these T.volvocina is oligo-beta-
mezasaprobes, T. hispida, E. acus and E. tripteris — beta-mesosaprobes, E.caudata — alpha-poly-beta-mesosaprobes,
E. deses — polysaprobes, E. proxima — poly - alpha - mesosaprobes, E. gracilis xeno — oligosaprobes, Ph. Longicauda —
beta-alpha-mesosaprobes. It was observed that T. volvocina E. gracilis along river flow gradually disappears due to the
increase of organic matter in water. In this part the river consists of the saprobity zone B1 — mesosaprob.

In the lower part of the river, 7 species of euglenoids were identified. Of these T. volvocina is oligo-beta-
mezasaprobes, T. hispida, E. acus and E. tripteris — beta-mesosaprobes, E. caudate — alpha-poly-beta-mesosaprobes,
E. deses — polysaprobes, E. proxima — poly-alpha-mesosaprobes, E. gracilis xeno — oligosaprobes, Ph. Longicauda —
beta-alpha-mesosaprobes. T. volvocina and E. gracilis were not detected. In this part of the river there are often alpha-
meso-saprob and polysaprob species. This is because the lower part of the river is more polluted than the initial and
middle part. All species defined in the middle flow of the Zarafshan River are geographically cosmopolitan. In this part
of the river consists of the saprobity zone 1-mesosaprob.

The mineralization of the river along the streams increases. According to Zhukinsky (1981) classification, the
mineralization of water rises from alpha hypogaline to beta-oligogaline. All types of euglenoid species defined in the
middle flow of Zarafshan River are indifferent by their wholesomeness (Table 1).

The pH value also varies along the flow from 6.5 to 8.5. All species of euglenoids are determined by the
middle flow of the Zarafshan River by the ratio of pH are indifferent.

Six species (60 %) are typical plankton, Trachelomonas hispida, T. lacustris, Euglena acus, E. gracilis, E.
tripteris, Phacus longicauda. The remaining 4 species (40%): T. volvocina, E. caudata, E. deses, E. proxima —
facultative plankton. Plankton species are mainly found in the middle and lower parts of the river. This is because the
flow velocity decreases. This factor favourably affects the distribution and development of plankton organisms.
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Conclusion. The spread and development of euglena algae directly depends on environmental factors (water
mineralization, temperature, flow rate, pH, water transparency and others). Along the flow of the river, the degree of
water pollution increases from a-oligosaprob to B1-mezasaprob, and therefore the abundance and occurrence of euglena
algae increases. Thus, by means of a comprehensive study of euglena algae, it is possible to monitor the degree of
contamination of various reservoirs.
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Mamepuan nocmynun  pedakyuro 27.12.25.

9KOJIOT'UsI 3BIJIEHOBBIX BOJOPOCJIEN (EUGLENOPHYTA)
B CPEJJHEM TEUEHUU PEKU 3APA®IIAH

.1 Tamnyaaros', B.B. Ko6y.10Ba®
! accucrent kadeapsr «I110I00BOMEBOCTBO K BUHOTPAIAPCTBOY, > ACCHCTEHT Kahenpbl «Be30acHOCTb Tpyaay»
CaMapKaHJCKUM CENbCKOXO03SICTBEHHBIN HHCTUTYT,
2 Byxapckwuii ¢puuran TamkeHTCKOro MHCTUTYTa UPPUTalyiyi U MeJIHopanuy, Y30eKucTaH

Annomauusn. B anveognope cpedneeo meuenusi pexu 3apaguian evisisienst 10 6u008 2621eH08bIX 6000POCElL.
U3 nux 6 eudos ommocamcs k pody Euglena. U3 onpedenennvix 2621enogvix 9 6udoe a6as10mcsi UHOUKAMOPHO-
canpobuvimu. Best 6Uudbl OMHOCAMCS K KOCMONOIUMAM. Jlemom u ocenvio 6 anveogiope 8cmpeyaromest noumu 6ce
6uobl. Passumue u pacnpocmpanenue 3621€HO8bIX 6000POCIC 6 Alb2OpIOpe MECHO CB3AHO C 6030elicmeuem
9IKONO2UUECKUX (PAKMOPO8.

Knrouesvie cnoea: pexa 3apaguan, maxcouvi, canpobHocms, 2anodHocms, UHOUDGepeHm, NIAHKMOH,
9IKONO2UYECKUTL hakmop, aumumupyiowei pakmop.

19



Hayka m Mup / Science and world
ExeMecsiyHbIN HAYYHBIH Ky pPHAJI

Ne 1 (149), suBaps / 2026

AJlpec penakuuu:
Poccus, 400105, Bonrorpazckas o611., . Boarorpan, np-kt Meramrypros, a. 29
E-mail: info@scienceph.ru
www.scienceph.ru

Nzrorosneno B Tunorpaduu UII PoctoBa N.A.
Anpec tunorpadun: Poccus, 400121, r. Bonrorpan, yn. Akanemuka [laBnosa, 12

Yupenurens (Uzmatens): OOO «Hayanoe 0603peHmE»
Anpec: Poccust, 400094, r. Bonrorpan, yi. [lepenazosckas, 28.
E-mail: scienceph@mail.ru
http://scienceph.ru

ISSN 2308-4804

I'nmaBHbIii penaxrop: Ilankparosa Enena EBrennesHa
3aMecTuTens rIaBHOro peaakropa: Ilonos Bukrop AnexcannpoBud
OTtBeTcTBEHHBIH cekperapb: ManbsirnHa CeTiiaHa AHATOJIbEBHA

[MpodunpHbIil penakTop pasaena Puznko-MareMaTHIECKHE HAYKH:
A6mymua Hukonait HukonaeBud, ToKTOp GHU3NKO-MaTeMaTHYECKUX HAYK
[podunbHbil penakTop pasaena Xumuueckue Hayku: [lapmun [eopruii CepreeBud, KaHIUIAT XUMHYECKUX HAYK
[MpodunbHsIii penaktop paszaena buonornueckne nayku: CamoiinoBa Beponuka VropesHa, kaHauaaT GHOJIOTHYECKUX HAYK
[MpodunbHbil penakTop pasaena Texuuueckue Hayku: Jlykammn Hukomnaii BacunbeBuu, JOKTOp TEXHUYECKUX HAYK
IIpodunsHbi pegaktop pasnena Hayku o 3emute: IItopuna Omnbra [lerpoBHa, JOKTOp reorpaduueckux HayK
[MpoduibHbIi penakTop paszaeina DxoHomuueckue Hayku: Jlanun Oser VropeBud, JOKTOp IKOHOMHYECKUX HAYK
[poduneHeli penaxrop pazaena FOpuauaeckne Hayku: Kodetkos Bragumup AnexcanapoBnd, TOKTOp IOPUIMIECKHUX HAYK

CocraB peJaKIMOHHON KOJIJIETHN:

Jlykuenko Jleonny BukropoBud, JOKTOP TEXHUYECKUX HayK
P3aeBa Anus baiipam, kaHAMIAT XMMUYECKHUX HAyK
MatBuenko Eprennit BnagumupoBny, kaHAMIAT OHMOJIOTHYECKUX HAYK
I'opGaueBckuit EBrennit BuktopoBud, kKaHAXIAT TEXHUUECKUX HAYK
ManamuHOB XypmuakoH MyxaMe10BUY, KaHIUAAT PU3UKO-MAaTEeMaTHUECKUX HAYK
OraxonoB Canum MazpaxuMoBu4, TOKTOP (PU3NKO-MAaTEMAaTHYECKUX HAYK
Ky3meroB Adaynaxmer PaiimOepaueBd, TOKTOp OHOIOTHYECKUX HAYK
Hacpunmuaos Caiipmmio CanoBud, JOKTOP TEXHIYECKUX HAYK
AmnppeitueB Anekceit BnagumupoBud, kKaHIuaaT OMOJOTHYSCKUX HAYK, TOIEHT
Kopa6ues I'puropuii AHnpeeBrd, JOKTOP XUMHYECKUX HAYK
XKapukos Banepuit BuktopoBud, kKaHAMJAT TEXHUUECKUX HAYK, JOKTOP SKOHOMHUECKUX HAYK
Pazymos Cepreii OneroBud, JOKTOp reorpaduuecKux HayK
CyxanoB JIMuTpuii AneKkcaHIpOBHY, KaHINAAT TEXHHYECKIX HAYK
MaxkcymxaHoBa A3n3axoH MyKaIbpIpOBHA, KaHAUAAT YKOHOMHYECKUX HAYK
Konppamuxun Arapeit boprcoBud, TOKTOp ’KOHOMHYECKHX HAYK, KAHIUIAT TEXHUIECKUX HAyK
TypcynoB imomMHa3zap OramOepaneBrnd, KaHAUIAT IKOHOMHYECKHIX HAYK,
Kombaposa Enena JleornjoBHa, KaHAUAAT IOPUANIECKUX HAYK
CynranoB baxonup ®@aii3yanaeBud, KaHIUAAT IKOHOMUYECKHX HAYK
KyBnakos Xaiinap KacumoBuy, kKaHAMIAT YKOHOMHUYECKUX HAYK
Opca Anexcanap EBrenpeBuy, kKaHquIaT FOPUANIECKUX HAYK

Tlognucano B neuats 22.01.2026. /lata Beixona B ceet: 05.02.2026.
dopmar 60x84/8. bymara odceTHasl.
Tapuutypa Times New Roman. 3aka3 Ne 35. Co6oanas niena. Tupax 100.



