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PET'YJIAPU3AIIMS PEIIEHA OJHOI'O KJIACCA CUCTEM JUHEHWHBIX
HMHTETPAJIbHBIX YPABHEHUH BOJIBTEPPA IIEPBOI'O POJA
B IPOCTPAHCTBE JTN®PEPEHIIUPYEMbBIX BEKTOP-®YHKIIUU HA OCH

©O0posmamamosa K. I1l., Owickuii mexnonocudeckuti ynusepcumem um. axad. M.M. Aoviwesa,
2. Ou, Keipevizcman
©Toutzonoaesa A. K., Ouickuii 2ocyoapcmeennsiii yHugepcumen,
2. Out, Keipevizcman
O©Kamobaposa A. /I., Owickuii 2ocyoapcmeen bl YHUGepcumemn,
2. Ou, Keipevizcman

REGULARIZATION OF SOLUTIONS OF ONE CLASS OF SYSTEMS
OF LINEAR VOLTERRA INTEGRAL EQUATIONS OF THE FIRST KIND
IN THE SPACE OF DIFFERENTIABLE VECTOR FUNCTIONS ON THE AXIS

©Orozmamatova Zh., Osh Technological University named by M.M. Adyshev, Osh, Kyrgyzstan
©Toigonbaeva A., Osh State University, Osh, Kyrgyzstan
©Kambarova A., Osh State University, Osh, Kyrgyzstan

Annomayus. 11oCcTpOEHBI PEryasipU3UpPYIOLIME ONepaTopsbl 1o JIaBpeHTbEBY U yCTAHOBIICHBI
JIOCTaTOYHbIC YCJIOBHS €IMHCTBEHHOCTH PEIICHUM CHCTEM JIMHEWMHBIX WHTErPaJbHBIX YpaBHEHUM
Bonbreppa nepBoro poaa Ha ocu.

Abstract. Regularizing operators according to Lavrentiev are constructed and sufficient
conditions for the uniqueness of solutions to systems of linear Volterra integral equations of the first
kind on the axis are established.

Knwouesvie cnosa: perynsapusanus, €IWHCTBEHHOCTb DELICHMS, JWUHEHHBIE WHTETPAIIBHBIC
ypaBHeHUs BonbTeppa nepBoro poja Ha OCH.

Keywords: regularization, uniqueness solutions, Volterra integral equations of the first kind on
the axis.

ONHOBPEMEHHO PACCMaTPUBAIOTCS  CIEAYIOLIUME CHUCTEMBl JIMHEWHBIX MHTErpajbHBIX
ypaBHEHUH BHJA

¢ (1)
j K (t,s)u(s)ds = f (t),t € R = (—o0.00)

b

0 (2)
ov (t,)+ [K(t,s)v(s,£)ds = f (t) +eug,t € R = (—o0,%0),
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rae 0<&_— wmanpii mapamerp, K(t.s) _ usBectHas N*N -mepHas marpuunas QyHKIWMS,

G={(t,s);—0<s<t<ow }

ompe/eeHHas Ha f(t) — wu3BecTHas n-mepHas BEKTOP-QYHKIUA,

u(t) u v(t,e) - rckoMbie N -MepHbIe BEKTOP-DYHKIMH.

Pa3znuyHble BOMPOCHI HMHTETPANbHBIX YpPaBHEHHI HCCIEIOBAJIMCh BO MHOTUX paboTax, B
4acTHOCTH, B pabore «HTerpanpHble ypaBHeHUs Bonbreppa» mnpeacrasieH 0030p pe3ynbTaToB MO
WHTETPATBHBIM YpaBHEHHsIM BTOporo poxaa [1]. B pabore «JIuHeliHbie MHTErpallbHBIC YpaBHEHUS
Bonbreppa mepBoro poja u TpeThero poja Juisl TMHEHHBIX MHTETPabHBIX ypaBHeHUU Bombreppa
MepBOrO M TPeThero poja C  [IAAKUMH  SOpaMHU»  JOKa3aHO  CYLIECTBOBAHHE
MHOTOIIApaMETPUUYECKOTO ceMelicTBa penienuii [2]. JlaBpenTheB M. M. paccMoTpen uHTErpajibHbIe
ypaBHEHUS U peryispusupytomue omneparopsl [3]. Jloka3aHbl TeopeMbl €IWHCTBEHHOCTH U
MOCTPOEHBI perynspusupyrommue omneparopel mo M. M. JlaBpeHTbeBY [Jisl CUCTEM JUHEHHBIX U
HEJIMHEWHBIX MHTETpaJibHBIX ypaBHeHHU BonbTeppa mepBoro poma ¢ HENIaJKUMH MaTpUYHBIMU
sapamu [4, 9]. ns cucteM HEIMHEHHBIX MHTETpalbHBIX ypaBHEHUU Bosbreppa Tperbero posua
JIOKa3aHbl TEOPEMbl €IMHCTBEHHOCTH U IMOCTPOEHBI pEryiaspusupyronye omneparopsl no M. M.
JlaBpentbeBy [5]. s cucteM JNHMHEMHBIX MHTETPajbHBIX ypaBHEeHUN Dpearonbma TpeThEro pojaa
JI0Ka3aHbl TEOPEMbl €IMHCTBEHHOCTH U TMOCTPOCHBI PEryaspU3upylomye omneparopsl mo M. M.
JlaBpentbeBy [6]. Ha ocHOBe HOBOro 1ojxona HU3y4€Hbl BOIIPOCHI CYIIECTBOBAHUSA U
€IMHCTBEHHOCTH PEUICHUN JUIsl JIMHENHBIX U HEJIMHEMHBIX MHTETPAJIbHbIX YpaBHEHUN Dpenroyibma
TPETHEr0 pojla ¢ MHOTOTOYEUHBIMH OcoOeHHOCTsMU [7]. C momoinplo Monudukanuu Mmoaxoaa
W3YyYeH OIMH KJIacC CHCTEM JIMHEWHBIX M HEJIMHEHHBIX WHTErpaibHBIX ypaBHeHUN ®penaronbma
TpeThero pona [6, 8]. MccnenoBanbl BONPOCH €AMHCTBEHHOCTH PEIICHUS OJTHOTO KJIacca JTMHEHHBIX
MHTETPaJbHBIX ypaBHeHWH Ppearonpma mepBoro poxa Ha ocu [10]. B pabore Ha ocHOBe
MonuuKalued MeTofa JT0Ka3aHbl TEOPEMbl €AMHCTBEHHOCTH M TMOCTPOEHBI PETYISPU3HPYIOIINE
oreparopbl mo M. M. JlaBpeHTbeBY Ui pelIEHUs] CHUCTEM JIMHEWHBIX MHTETPAJIbHBIX ypaBHEHUUN
Bonasreppa nepsoro poaa Ha ocu [4, 8].

BaeneMm 0003HaYeHMS:

1. Jlun sexropos U =(U,..u,)",v=..1v,)" €R"

n n %
(U V) =uw, +..+ Uy, =D Uy, ||u||=(Zui2]
PaBEHCTBOM i U HOpMY =1 ;

2. O6o3naunM uepe3 C(R)- mpocTpancTBo Bcex (pyHKIMI HenmpepbIBHBIX HA R n 0003HauuM
gyepe3 Cn(R) — mepHbIX BekTop-QyHKIMi ¢ snementamu u3 C(R);

3. O603HauuMm uepe3 CO(R) — npocTpaHCcTBO BeexX (YHKIMI HEMTPEPBIBHBIX M OIPaHUYEHHBIX
Ha R u oOo3znaunm uyepe3 Cn,0(R) — mnpocTpaHCTBO BcCeX nN-MEPHBIX BEKTOP-(QYHKIUI C
JIEMEHTaMU u3 CO(R) byHKIM HEIPEPBIBHBIX 51 OTPaHUYEHHBIX JUIS

u(t) = (uy(0),...,u, (1)) € C, ,(R) Ju@®), = sup,g[u®);
Cin(R)

OMIPCACIINM CKaJIApHOC IPOU3BCIACHUC

OIIpEETTUM HOPMY

- 0003HaYMM JIMHEWHOE MPOCTPAHCTBO BCEX N-MEPHBIX Mr((hepeHIIPYEeMbIX
u(t) eC,,(R) lim,,_,[u(t) —u,|=0,u, €R"

4. Yepes

BEKTOP-(YHKIIHI

du®) MA(t), vVt e R

dt , TIC M — noJoxuTenbHas IIOCTOsAHHAsA, 3aBHUCAILIaA OT U(t), HO HC OT t,
A(t)20,vt e R, A(t) e C(R), VT e R, A(t) € L, (~o0,T)

YAOBJIETBOPSIONIUX YCIOBHUS:

Ilycts AM(1=12..n)_ COOCTBEHHBIE 3HAUCHHE MaTPHIIbI
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Lk n+ K 1Y), K et -
2 comnpsbkeHHast Marpuna k Marpuue K(t, t) u

A(R) =min 4 (t),te R (3)

[Ipenronoxum BEIOJIHEHUS CACAYIOIIUX YCIOBUM:

a) i K(t, s)=(k;j(t, ), 1, =1, 2, ... n; k;; (t,s) € C(G)

te R,||K(t,S)||,||K(S,S)| € Ly(-oo,hu k;(t,t) e C(R),

, IU1s1 (PUKCUPOBAHHOTO

e C(G)-mpocTpaHCTBO BCEX
HenpepwiBHBIX QyHKINH Ha G;

b) At)>0 mpu teR, u Al)eC(R),VT eR,At) e L (-0, T) . e A(t) ~ onpenenena
¢ momotisto hopmymsr (3);
C) pu t>7 JUIS JTHOOBIX (t.5).(z,8) G CIIpaBeJINBA OLICHKA

IK(t,s) - K(z,s)| < I(s)ﬁ/i(s)ds}
: e 10 €C(R)NL(R).

Jlemma 1. TlycTb BBITIONHSAIOTCS YCIIOBUS a), B) U X(t’ S"9) MarpuyHas ¢ynkuus Komm s

X = 1 K(t,t)x(),teR
£

CHUCTCMbI dt

, TO €CTh
d 4
X5, _ L nyx,se) X (L1 e) )
dt & =1,
l,—nxn
IpILS - MepHafl CANHNYHAA ManI/IIIa. Toma CHpaBe[UH/IBa OIICHKAa

t

IX(t.s, )] < exp{—.[lit(r)df} (t.5) G
&

S

)

n
JlokazarenscTso. Js moboro U € R™ nmeem:

%”X (t,s, g)u||2 = <% X(t,s,&)u, X(t,s, g)u> + <X (t,s, 5)u,% X(t, s,g)u> =
= <—% K(t,t)X(t,s,&)u, X(t,s, g)u> + <X (t,s, g)u,—l K(t,t)X(t,s, g)u> =
&
=—g<%[K(t,t) +KYX s, &), X(t,s,g)u> < —u—(t)”X(t,s,g)”z,(t,s) G,
& &

d 2A(t
Dixseof <=2 x s . t.9) <
To ectp dt &

3nmech Mbl YYUTHIBAIM ycloBus a), b) u (4). V3 mocneqHero HepaBeHCTBA MONYYUM OIICHKY
(5). Jlemma 1 nokazaHa.

1
Jlemma 2. I1ycTb BBINONHSAIOTCS YCIOBUS a), b) 1 u(t) e Cin (R) , TIe
t (6)
F(t, <) =—jX(t,s,g)M, teR
o ds
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R(t,s,g)=—1xa,s,g)|<(s,s),(t,s)eG (7)
&

1
[_;K(t,t)} KB < NoAtt)

du(t)
teR,N, >0. dt
IIpHU BCEX 0 Torma cripaBenIMBa OIlCHKA

Jloxazamenvcmeo. B cuiy ycioBuro ieMMbl 2, (6) 1 o1ieHKY (5) nMeeM

ABJIACTCA ManHqHOﬁ pCBOHBBCHTOﬁ MaTpru4HOIro sapa

< MA(t), Vt e R.

Feal<me,

Ngs < j exp[ j.ﬂ(r)Uf}Mi(s)ds < Mg, VteR

IF(t, &) < j IX(t,s, g)||

Jlemma 2 nokazaHa.
Jlemma 3. T1ycThb BBITIOJNHSIOTCS YCIIOBUSA a), b), ¢) H

H(t,s, g)_—lxa s, &)[K(t,s) - K(s,s)]+ jR(t 7,6)[K(t,s) - K(z,s)]dr ®)

rae (t,s) G, R(ts ) onpeneineHa o gopmysne (7). Torga cnpaBensiviBa oreHka

[H(t,s5. &) < (€™ +No)I(s), (t,5) € G, & > 0.

okaszamenvcmeo. BBuny ycnoBus a), b), ¢) b (7) u3 (8) nomyuum

0= e e e 2t e [ s
< (s)exp{—%!i(r)dr}{%!ﬂ(r)dr}+
) iexp {—%il(r)d T}A(T)Ejﬂ(r)dr}dr <

<1(s)sup,., [e;* ]+ NOI(s)]Ee “vav= (e + N, )I(s)(t.s)eG.

JlemMma 3 moxasana.

K (6] < N,A()

Teopema. IlycTh BBINOJHSAIOTCS yciOBUA a), b), ¢), npu Bcex L€R

1
cucrema (l)umeer perieHue u(t)GC"“(R)' Torna peuenue V(t,g) cuctembl(2) mpu £§—>0

C.o(R)k u(t)
CXOAUTCA B HOpMC ' HpI/I 9TOM CIIpaBCJINBAa OLICHKA

c=Mep{(e*+N )Tl(s)ds ®
||V(t £ tm <CéE, e, ’
rae
Yucno M onpenenena B iemme 2.
Jokaszamenvcmeo. B cucteme (2) mpousBeaeM 3aMeHy
v(t, &)= ut)+ £(t, ), (10)

I'ne u(t) — pemenus cucremsl (1). Ilogcrasnss (10) B (2), umeem
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Elte)=—= jK(s S)&(s, g)ds—; J[K(t s)—K(s,s)] &(s,)ds —[u(t)-u, ], t e R. (b
Hcronb3yst MATPHYHYIO PE30JIbBEHTY
R(t,s,g):—%X(t,s,e)K(s,s),(t,s)eG (12)
{—1 K(s, s)}
Marpu4Horo sapa L € cuctemy (11) cBoguM K 3KBUBaJIEHTHOM CHCTEME
1 1
§lt.e) === [[K@E9) - K(s:9)]¢(s, 2 )ds - [u(t)-u, -
- R(t,f,g){1 JT‘[K(T,S)— K(s,s)]f(s,g)ds+u(r)—u0}dr
—0 & —0
Ortcrona, ucronb3ys 0000meHHyI0 hopMyny upuxiie, nMeeMm
1 13
t,)= [Ht,s, )5, e)s + Flte) e R (9
rac
t 14
H(L5.2) =~ LK (69)- K(s 9]~ 2[Rl 7, £)K(e,5) - K(s.9] de, (19
& £
(15)

Ft ):—[u(t)—uo]—jR(t,r,g)[u(r)—uo]dr.

ITokaxem, uro H (t’ S g) ornpeneneHHbli o popmyse (14), MoxHO npeodpazoBars K BUAY (8)

B camowm nene, yuutsiBas (12) u

M=1X(t,s,g)K(S,S),(t,S)EG, 1
ds g
nMEEM
2 Rt ofi(e o) (s 9 =2 [HE0 (o) Ko
_ Ly (t,s,&)[K(t,s) - K(s,s)].
£
Ortcrona noay4um
(17)

K (s)-Kss=-2 X ts.2) [K(ts)-K(s.s))+

LR K (L)~ K(s5)n, (45) <6,

85
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[Toncrasnsst (17) B (14) umeem (8). AHamorudHo, ucnonb3ys Gopmyisl (16) uz (15) umeer

F(t,)=—fut)-u, ]+ [ (;; 5.)y(s)—u, Jds.t < R.

—o0

t
F(t,g):—jx(t,s,g)wds teR
Otcrona, MHTETpUpYs 10 YaCTSIM, [TOJIy4YUM o ds

Hanee, HCTOJIb3Ys JIEMMBbI 1 u 2, u3 (13) MOJTYy4YUM
t

|t s) < J(e’l + N, )I(s)|£(s, £)|ds + M, t,e R

—00
Orcrona, npuMeHsisi HepaBeHCTBO ['ponyomia-bemniMana u yuutsiBas (10), uMeeM OIEHKY
(9).Teopema nokazana.

Crneocmeue. Ecny BBIIONHSIOTCS yCIOBHUS a), b), C). ||K(t,t)| = Noﬂ’(t)’t €R

At)>0 te(-oo;T),

U CYIIECTBYET

T € R rakoe, uro
A
‘/"“( )CI[I/IHCTBGHHO

P MOYTH BCEX TO pelieHue cucrteMsl (1) B mpocTpaHCcTBe

ut)eC’ (R), 0<y<1

Loxazamenvcmeo. Ilyctb ABJIsieTCS peleHueM cucreMsl (1) mpu

—h n
f(t)=0. YmHOXas cuctembl (1) ckamsipHO CIpaBa W ClieBa Ha Uy = lim,., _, u(t)e R

HUMECM

<j;K(S’ s uyds, u0> + <u0 , jOOK(s, s)uods> + < j K (s, s)[u(s)-u, ds, u0> + <u0, j K(s,s)u(s)- Uo]d5> +

n CKJiaabIBas

—00 —00

o ikt sk, - v, ) ks ks o

—00 —00

.. n
rz[e< ' >CKaH}IpHOC IMPOU3BCACHUC B R . OTCIO,Z[a HNMEEM

NK(& )+ K" (s,)]uy, g s = —j{<K(S, SYu(s) =ty Juy ) +(us, K(s.)[u(s)-up s -

—00 —00

t

— [HKt5) - K(s,9)]uls) ug) + (up, [K ¢, 5) - K (s, 9)] u(s)) s

(18)

Janee, B cHIy yCIIOBHS CIIeACTBUS TeopeMsbl u3 (17) moayunm

t t
2{ jﬂ(s)ds} Ju|” < ZNO[ jﬂ(s)ds} o | SUP gy u(s) - Ug | +

t

: znuonnu(tm{ ﬂ(s)dst(ad r}t c(ConT)

—00

Ortcrona noay4um

¢ (19)
o] < Ng SUp... o u(s)— o] + Juct). j I(s)ds,t € (—o0,T).

ul=0
U3 (19), nepexons k mpeneny HpI/It — ~% pmeem ” 0” . Torma u3 ouenku (9) BBITEKAET,

U =0
4TO ” 0” T. €. u(t)=0 npu teR Chencreue TEOPEMBI JOKa3aHO.
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KPAEBBIE 3A1AYH J1JIAA MOAEJIBHOI'O 'NITEPBOJIMYECKOI'O YPABHEHUA
TPETBEI'O ITIOPAJAKA C HEJIOKAJIBHBIMUA YCJIIOBUSAMMU I POJA
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BOUNDARY VALUE PROBLEMS FOR A MODEL HYPERBOLIC EQUATION
OF THE THIRD ORDER WITH NON-LOCAL CONDITIONS OF THE FIRST KIND
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©Abzhaparova U., Osh State University, Osh, Kyrgyzstan, aual 959@mail.ru
©Arapbai kyzy A., Osh State University, Osh, Kyrgyzstan, aksana.00.05.01@gmai.com
©Khasanbai kyzy U., Osh State University,
Osh, Kyrgyzstan, uulbubukhasanbaykyzy@gmail.com

Annomayusn.  PaccmarpuBaroTCs  HeJOKalbHble 3agaud |  poma g MOIEIBHOTO
rUNepOOINYECcKOr0 YpaBHEHHUS TpeThero mopsiaka. [IpencraBieHo qoka3aTenbCTBO pa3peliuMOCTH
HEJIOKAIBHBIX 3a7ad | poma ajis MOJAEIBHOTO THUNEPOOIIMUYECKOTO YPaBHEHHUS TPETHETO MOPSAKA.
Metonom ¢pynknny PumaHa 3aja4a mpuBeieHa K MHTETPAIbHBIM YpaBHEHHSIM Bonbsreppa BTOpoOro
pona. MeTrogoM HHTErpajibHbIX YPABHEHHMM JOKa3aHO CYIIECTBOBAHUE EAWHCTBEHHOI'O PELICHUS
HesnokanbHble 3aaa4u | pona. [lonyyeHHoe pelieHre HenoKalnbHBIX 3a/1a4 | posa mo3BoiseT onucarb
MpollecC BJaromnepeHoca B MOYBOTPYHTAX, MepeAadyd Terja B TeTEpPOreHHO# cpene, GumbTpanuu
YKUJIKOCTH B IOPHUCTBIX Cpeaax.

Abstract. Considers nonlocal problems of the first kind for a model third-order hyperbolic
equation. The main goal of the article is to prove the solvability of nonlocal problems of the first
kind for a model third-order hyperbolic equation. Using the Riemann function method, the problem
is reduced to Volterra integral equations of the second kind. Using the method of integral equations,
the existence of a unique solution to nonlocal problems of the first kind is proven. The resulting
solution to nonlocal problems of the first kind makes it possible to describe the process of moisture
transfer in soils, heat transfer in a heterogeneous medium, and fluid filtration in porous media.

Kniouesvie cnosa: nuddepeHanbHOE ypaBHEHHE TPEThETO MOps/iKa, TUIepOooIndyecKoe
ypaBHeHUe, QyHKIMS PuMaHa, HHTErpaibHOE ypaBHEHHE.

Keywords: third order differential equation, hyperbolic equation, Riemann function, integral
equation.

HccnenoBanue BiaromepeHoca B MOYBOIPYHTAX, MEpeAadyd TEIUla B IeTEpOTreHHOM cpee,

buiabTpaly KUJIKOCTH B TMOPUCTBHIX CpelaxX, MPUBOIAT K H3YUYEHUIO YPABHEHMSIM B YaCTHBIX
MIPOU3BOIHBIX THIIEPOOIMUECKOTr0 THUIIA TPEThero nmopsiaka [ 1-3].
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W3BecTHO, UYTO pemieHHe BHIIIE YyKa3aHHBIX M MHOTHX TPHKIAIHBIX 33/1a4 OHOJIOTHH,
MEXaHUKH, (U3NKM CBOOUTCSA K HMCCIEAOBAHUIO JIOKATBHBIX W HEJIOKAJIBHBIX KPACBBIX 3a1ad UL
yYpaBHEHHH TPEThEro nopsijka runepoonuyeckoro tuna. Kpaessle 3aiaun s MoauGUIMpOBaHHOTO
ypaBHEHHsI BJIarorepeHoca NcciieIoBanbl B padborax [4, 5].

HenokanbHble 3a1aun a7l TUIEPOOIMYECKUX YPaBHEHUH TPETHETrO MOPsAKA MCCICJOBAHbI B
paborax [6].

KpaeBble 3amaun Ui pa3iMYHBIX YPaBHEHUH TUIEPOOIMYECKOTO THIA TPETHETO MOpsIKa
u3ydeHsl B pabotax [7]. OqHako Majao MCClIeI0BaHbl HEKOTOPHIE BUBI OOIINX YPaBHEHUH TPEThEro
HOPSIZIKa THIEPOOTMUECKOTO TUIa, 00ECTIEYNBAIOIINX CYIIECTBOBAHHE U €IMHCTBEHHOCTD PEIICHHUS
COOTBETCTBYIOIIMX 3ajga4. JlokanpHBle, HEJIOKAJbHBIC 3aJadd JUIs YpPaBHEHUH B YaCTHBIX
MPOU3BOJHBIX TPETHETO, YETBEPTOTO MOPSIKOB THUIEPOOIMUYECKOTO TUMa u3ydeHsl B padorax JI. C.
[Tynsxunoii, M. X. [lIxanykoBa, A. ConyeBa u ux yueHukos [4, 5, 8—13].

B nmanHOil paboTe WcciemoBaHBI  HENOKaJbHBIE 337aud | poma B oOmactu

= 0<x<1,0<y<
D {(X’ y):0=x<l0<y< h} JUISL MOJIEIBHOTO THUIEPOOIMYECKOTO YPaBHEHUSI TPETHEro MOpsKa,

pelieHusl KOTOPBIX TMOJIYYeHbI B sIBHOM Buje. [loydeHHBIE MPEACTaBICHUS MOTYT MPUMEHSTHCS
IIPU PEIICHUH BBI3BIBAEMBIX OOJBIION MPAKTHUYECKUH M TEOPETUUYCCKUM HHTEPEC Pa3TMUHBIX
OMOJIOTUYECKUX U (PU3NYCCKHX 3a/1a4.

Ilocmanosxka 3aoauu. B obnactu D paccMOoTpuM HeNOKalnbHYIO 3amady | poma s
MOJIEIBHOTO YpaBHEHUS

Uxxy(X, y)+CU(X, y): f(X7 y)! (D
e
f (X, y),u(x,y) e C(D), u(x, y) e C**(D). (2)

3aoaua 1. Haiitu B obnactu D peuienue ypaBHeHHs (1), yAOBIETBOpSIOIIEE HEIOKAIbHBIM
ycnoBusim I pona:

“ 3)
[K(yu(x y)dy =0,
0
u©,y)=e(y), 0sx<h, (4)
U, (0,y) =@,(y), 0<x<h, (5)

rae ? (y)’ | :1’ 2’ K(y) _3anaHHHe TJIagKue (I)yHKLII/II/I.

Paszpewumocms 3a0auu

CHauaJia pacCMOTPHM BCTIOMOTATENIbHYIO 3a/1a4y.

3aoaua I'ypca (Bcnomozamenvuas szaoauya). Haiittn B obnactu D pemenue ypaBHeHus (1),
yaoBJeTBOpstoliee ycioBusMm (4), (5) u

u(x,y) =w(y), 0<y<l, (6)
¢,(y) €C'[0,h],i=1.2,p(x) eC2[0,1]

rae w(x) _ MOKa HEW3BeCTHas (DYyHKIMA, TpUYeM 'H

YCJIOBUAM COITIaCOBAHUSA

¢(0)=y(0),9,(0) =y(0), )
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VM (x,y) eD,

Jlnst ymoOcTBa TmepeiaeM K  MEepEeMEHHBIM &1 . uMeeM 00J1acTh

D,cD, D ={0<&<x,0<p<y}

. Uepes Touky M(xy) MIPOBEJIEM JIBE IpsIMbIE, apauiesbHbIE
KOOPJIMHATHBIM OcsiM. FIMeeT MecTo TOX/1eCTBO:

8
vL(u)—uL*(v):@—ﬁ ®
o o
rae L (V) =V, +eu CONPSDKEHHOE YPABHEHHUE, & Q=Vu;, —Vel,, P =Vl
Hcnone3yst popmyny I'puna, OymeM HHTErpupoBarh TOXKIECTBO (8) MO KOHTYpY ob, u
MOJIY4HM MpeJcTaBIeHue pemenue 3anauu ['ypea (4) - (6) B Buje
x y )
U(%, Y) =V, 0 Y%, 00 () + [V (%, ¥ €, 0w (£)d& = [ [v, (%, y:0,m) 0l ()
0 0
¢ 7
V. (%, Y;0,m)p; (7) + [ dE [ v(x, y; &) £ (£ ),
0 0
rae V(X’ Yi 95’ 77) — (ynkius Pumana, yaoBiIeTBOPSIONIYIO YCIOBHSIM:
V(X’ Y g’ 77) — pelIeHne CONPSKEeHHOM 3a1au.
L(v)=V,, —cv=0, (10)
V(X ¥;%,7)=0,v,(X,y; x,n)‘n:y =1, v(x,¥;&,¥)=o(X,Y,&),
rae a)(X, Y 5) — peuenue cnenyrouei 3aaaun Komm
Ve (X ¥3€,Y) =0, (11)

v(X,y:é, y)\§:X=o, V. (X ¥;¢, y)‘f:le_

HNuterpupys ypaBHEHHE fo(x’ yis, y):0 JIBAKJIBI TIO 5 B mpegenax or X o 5 u

YUYUTBIBasI CBOMCTBA (DYHKIIUH, TTOTYYHIIH:
V(X ¥;E,y)=E-X, (12)
toraa u3 (10) momyuusu cieayromiee HHTErpaabHOE YPaBHEHHE

oy (13)
V(X' y;§177) = (: —X _deglj‘(f —fl)V(Cf,Uprﬂl)dﬂl-
X n
Pemenwne ypaBHenus (13) Hanum METOAOM MOCTIEN0BATEIBHBIX MPUOIHKEeHUI [9]:
V=V, + AV + A, o+ A+,
rae A= JEACTBUTEIIbHBIN ITapaAMETP.

N3 (13) mocnemnoBarenbHO OMpEeTUIN VorVisVaseensVisoee.
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2 3
=8 =~ 20(E-) (7). e
Hanpuwmep, : Ananornyno Hampm 2’3’ B
KOHEYHOM PEe3y/IbTaTe MOIYIHIHN Caeayonyo GyHKiuo Pumana:

o (14)

_ X)2n+l (77 _ y)n

Herpynno npoBeputh, uto pynkius (14) ynosierBopser Bcem yciaoBusM 3aaadu (10), (11).
VYyuuteiBas ycnoBus (3) u3 (9), umeem:

V(X y;&1) i

rry 2n +1

h x( h (15)
w ()| K(y)v, (%, y;x,0)dy + | ( [K (e (% y:&@dy]w(é)df: 9(x)

h y ¢ n
9(x) == KU Y v, (%, y:0m) ) =V, (%, y: 0y () + +[ dE[vix, ;€ m) (& m)dm)dy

" (16)
I K(y)v.(x,y;x,0)dy =0

10 (15) MOXKHO IPUBECTH K MHTETpaJIbHBIM ypaBHEeHUsIM BonbTeppa Broporo pona. Mcnonb3ys

METOJ] TOCJIEAOBaTEeNbHBIX MPUOIMKEHUN HaWsa w(x) u moctaBisag B (9) momyduMm pelieHue
HEJIOKaJIbHYIOo 3a/1ady 1.

Teopema 1. Ecnm Bemonsstorces ycnoBuil (2)—(5) u (16) to ypaBuenue (1) B obmactu D
UMEET eIMHCTBCHHOE pemeHue. M3 cmocoba TomydeHWs peIIeHUs 3aJaq4d  CICAYEeT, 4YTO
MOCTaBJICHHBIE 3aJ]a4d MOTYT MMETh JIUIIb €IMHCTBEHHOE pEIICHUE, TaK KaK Mbl MOJYYWIIH IS
HEU3BECTHBIX (YHKIMH SIBHBIE M OJHO3HAYHO OMPEICIICHHBIC BBIPAKEHUS, HE Jellas HHUKAKUX
MIPEANOJIOKEHUHN O HUX, KPOME UX cyliecTBoBanus [ 14, 15].

B 3akmtouenue orMeTHM, 4TO 3a7aun MeTooM GyHKiuu Pumana, MoryT ObITh 0000IICHBI JTsI
runepOoIMUeCKUX YPaBHEHUM U YpaBHEHUN CMEIIAHHOTO THIA TPETHETO MOPSIIKA.
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BJIMAHUE OPU3NYECKUX ITIAPAMETPOB YIIPYI'OI'O POTOPA
HA HECUMMETPHYHBIX OIIOPAX HA HACTOTBI
EI'O CBOBOJHBIX KOJIEBAHUU

©Caguna I'. @., ORCID: 0000-0002-7326-0896, SPIN-x00: 4562-2453, xano. ¢puz.-mam. Hayx,
Ypumckuii ynusepcumem nayku u mexronoeutl,
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O©Kupunnosa E. A., Yhumckuii ynueepcumem HaAyKu u mexHono2ull,
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INFLUENCE OF PHYSICAL PARAMETERS OF ELASTIC ROTOR ON ASYMMETRIC
SUPPORTS ON FREQUENCIES ITS FREE OSCILLATIONS

©Safina G., ORCID: 0000-0002-7326-0896, SPIN-code: 4562-2453,
Ph.D., Ufa University of Science and Technology,
Neftekamsk, Russia, safinagf@mail.ru
©Kirillova E., Ufa University of Science and Technology,
Neftekamsk, Russia, elize.none@yandex.ru

Annomayusn. PaccMoTpeHa 3ajada TOMCKAa YacTOT KoJieOaHWiA YHOPYyroro potopa Ha
HECUMMETPUYHBIX onopax. C y4eToM MaibiXx CBOOOJHBIX KOJeOaHUI pOTOpa MOIYyYEeHO YaCTOTHOE
ypaBHEHUE mNpsMol 3amaun. [lo ypaBHEHMIO HCCIIEIOBAHO BIIMSHUE HA YacTOThl KOJeOaHMIA
du3MYeCKUX TapaMeTpoB poTopa M ero ympyrux omop. Iloka3aHo, 4YTO yBelIHUYCHUE
K03 (HUILIMEHTOB >KECTKOCTeH Omop BeAET K YBEIUYECHHUIO YACTOT, a YBEIMYEHHE MAaCChl POTOpa,
HA00OpOT — K YMEHBIICHHIO YacTOT ero koneOanuii. [IpuBeneHbl 4YHCIIEHHBIE pacueThl C
COOTBETCTBYIOIIMMU Pe3yJIbTaTaMU B BUJIE TaOIHIl U IpaUKOB 3aBUCUMOCTEH.

Abstract. The problem of finding frequencies of vibrations of the elastic rotor on asymmetric
supports is considered. Taking into account the small free vibrations of the rotor, the frequency
equation of the direct problem is obtained. According to the equation, the influence on the vibration
frequencies of the physical parameters of the rotor and its elastic supports was investigated. It is
shown that the increase in the stiffness coefficients of the supports leads to an increase in
frequencies, and the increase in the mass of the rotor, on the contrary, to a decrease in
the frequencies of its vibrations. Numerical calculations are given with the corresponding results in
the form of tables and graphs of dependencies.

Kniouesvie cnosa: poTtop Ha HECUMMETPUYHBIX OIOpPAaX, YacTOThl KojeOaHW, 4acTOTHOE
ypaBHEeHHUe, rpaduku 3aBucuMocTel, pru3nyecKkue napaMmeTpsl poropa.

Keywords: rotor on asymmetric supports, vibration frequencies, frequency equation, graphs of
relationships, physical parameters of the rotor.

VYrpyrue Baibl, POTOPBI, CTEPKHU SBIAIOTCS JUHAMHYECKHUMH MOIEIsIMU (pabounmu
OCHOBAaMH, COCTABIISIONIMMHU) MHOTHUX TEXHHUYECKUX KOHCTpyKiuu [1-5, 13-16]. UccaenoBanus
BIUSHUS (PU3NYECKUX MMapaMeTPOB HA YACTOTHI MX CBOOOMHBIX KOJeOaHU HrpaeT BaXXHYIO POJb B
BUOPOJAMATrHOCTUKE TEXHUYECKUX (MEXaHMUECKHX) cucteM [6, 7, 14 ].
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Omnpenenenre 4acToT KoyieOaHWIl YIpyroro poropa Ha OHoOpax B 3aBUCUMOCTH OT €ro
(bu3NYECKUX XapaKTePUCTHK IOpa3yMeBaeT PAacCMOTPEHHE IMHAMHUYECKOM MOJEeNH poTopa Kak
CHUCTEMbI C KOHCYHBIM YHCJIOM CTEIeHEeH cB0oOOabl [8—12]. B maHHOM wHcclieoBaHUN TOA00HAS
MOJIENIb pacCMaTpUBAETCsA I YIpyroro Baja (rpy3a), pacroyIO)KEHHOTO Ha HECHMMETPUYHBIX
OMOpax ¢ y4eTOM r'MPOCKOIIMYECKUX CBOMCTB MexaHu3Ma |35, 7].

Pacuernas auHaMuyeckas MoOJeNb YIPYroro poropa maccod m, ¢ Koddduuuenramu
KECTKOCTEH ¢;, ¢, HECHMMETPUYHBIX €ro onop (CUCTeMa C ABYMs CTEIIEHSIMU CBOOOIbI) IMOKa3aHa
Ha Pucynke 1.

m f ay,

+ @y,

Pucynok 1. PoTop Ha HECUMMETPHUYHBIX OMopax

Ecmu mpunste 3a 0000mIeHHBIE KOOPAWHATHI MPOTHOBI POTOpA BAOJE TOPU3OHTAIBHON WU

. . =Yy, (Xt = T
BEPTUKAJILHOM OCell ero CUMMETPUH, COOTBETCTBEHHO, QYHKIIMU ¥ =¥%(x1) , Y2 =Y2(y:1) (tme ¢
— BpeMsi), TO CBOOOHBIE KOJIEOaHUsI pOTOpPAa MOXKHO onucarh Ju(phepeHIMaIbHBIMU YPABHEHUSIMU

[7]:
-my, —c,y, +ay, =0; (D

-my, —c,y, +ap, =0,

B KOTOPBIX KOA(PPUIMEHT & TMPOCKONUYECKOW HArpy>KeHHOCTH POTOpa CBSI3BIBAET YITIOBYIO
CKOPOCTb €r0 BpallleHUs] C MOMEHTOM MHEPIUH LIEHTPa MACChI.
be3 ydera Tpenus peuieHus cucteMsl (1) npuHUMaeM B BUJE:

Y, (X%, t) =M, el , Yo (Y, ) =M, e, (2)

rne @ — cobcTBennas yactora, M;, M, — aMIUIMTY/IBI KoJdebaHuii poTopa.
IToncranoBka (QyHKIMI (2) BMECTe ¢ MX MPOU3BOIHBIMU BTOPOro mopsjka B cucremy (1)
MIPUBOAMT K CUCTEME JINHEHHBIX YPaBHEHUI OTHOCUTEIHHO HEHYJIEBBIX aMILIUTY/l KOJeOaHU:

~Mmw’A—c,A+aioB =0; (3)

~-Mw’B - ¢,B—aiwA =0.

B urore mocne packpbITHs ONpEIENUTENs] MaTpUllbl cucTeMbl (3) U MpUpPaBHUBAHUS €r0 K
HYIIO MOTYYMM YaCTOTHOE YPaBHEHHE PACCMAaTPUBAEMOM CIIEKTPAIbHOW 3a/1a4u:

m’w* —(M(c, +¢,) +a*)o’ +cc, =0. (4)

PaccmoTpum Tenepb 3aBUCHMOCTH 4acTOT KojieOaHUM yNpyroro poropa oT KO3I(QQPHUIMEHTOB
AKECTKOCTEH ero HeCUMMETPHUYHBIX OIOP.
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UwucneHHble pacueThl 0 YpaBHEHUIO (4) 3HAYCHUH 9acTOT KoJieOaHUH poTOpa MPHU Pa3TUIHBIX
3HAYEHUSX JKECTKOCTEH omop mpeacTtaBieHbl B Tabmune 1 u rpadukax Pucynka 2 (K TpOBOAMMBIM

pacueTam HCIOIb30BAIMCH KOMaHAbl M PYHKIIMOHAI MaTeMaTuieckoro makera Maple [8]).

3ABUCUMOCTb COBCTBEHHbBIX YACTOT o, (k=12) KOJIEBAHUI POTOPA

Tabmuna 1

OT KORO®PUIIMEHTOB XXECTKOCTEM HECUMMETPUYHBIX EI'O OIIOP 1P m =1xe

Cl,H/./Vl CZ,H/M a)lycil a)2,071
1 0,1 0,3095 1,0218
2 0,1 0,3120 1,4290
3 0,1 0,3141 1,7439
4 0,1 0,3146 2,0102
5 0,1 0,3149 2,2452
Wi, 1/c Wz, 1/c
0,316 2,5
0,315 5 o
g //9
013 15 —
r 7] /
0,312 1 o
0,311
0,31 0
0,309 0
0 1 2 3 4 0 1 2 3 4 5 6

KoahdUUMeHT XXecTKOCTH C1, Him

KoathuymeHT kecTkoCcTu ¢4, H/m

6)

Pucynoxk 2. 3aBUCHMMOCTb COOCTBEHHBIX 4acTOT @, (a) U @, (0) konebanuit poTopa oT ko3P durnenTa

)KECTKOCTH C; (¢, = const) ero onopsl

[To pacyeTam U MOCTPOEHHBIM 3aBHCUMOCTSIM MOXKEM OTMETHUTb, UYTO POCT KOI(PPHUIMEHTOB
KECTKOCTEH HECUMMETPUYHBIX OMOP POTOPa BEAET K POCTY 3HAUEHUH 4aCcTOT €ro KoieOaHuil.

B Tabmuue 2 u rpaduxax PucyHka 3 mpencraBiieHbl 3aBUCUMOCTH 3HAU€HUU YacTOT
KoJIeOaHUI pOTOpa OT €ro Macchl, B KOTOPBIX Mbl HaOtoaeM 0OpaTHYIO CBSI3b: POCT Macchl poTopa
BEJIET K YMEHBIIICHUIO 3HAYEHU YacTOT ero KoJebaHuH.

Taomuua 2

3ABUCUMOCTb COBCTBEHHBIX YACTOT % (k=12 KOJIEBAHUM POTOPA OT ET'O MACChI

(TIpH KECTKOCTSX OIOp

c,=1H /M, c 2=0,1H/M)

m, e @, , C_l @, , c
1 0,3145 1,0055
2 0,2230 0,7091
3 0,1822 0,5784
4 0,1789 0,5007
5 0,1413 0,4477
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wi, 1 w2, Tic
0,35 12
0.3 1
0,25 0,8
0,2 06 —
0,15 .
0,1 a
0,05 0.2
0 0 )
0 1 3 3 a 5 0 1 2 3 4 5
Macca poTopa m, kr Macca potopa m, k&
a) 0)

Pucynok 2. 3aBucumMocTh 4acTtoT @, (a) u @, (0) KonebaHuii poTopa OT €ro Maccsl poropa (Ipu

xectkocTsx onop C,=1H/m, ¢ ,=0,1H / m)

AHaJIOrMYHbIE 3aBUCUMOCTH IIPOBEACHBI U NPU APYTUX 3HAYCHMSX IapaMeTpoB. YHCICHHbIE
pacdeTsl ¥ U APYrux (pU3MUecKuX mapameTrpax paccMaTpUBaeMOI0 POTOpa Ha HECUMMETPUYHBIX
Oropax IMOKa3bIBAIOT, YTO YBEIMYECHHE KECTKOCTEH ero omop (Kak OIHOM, TaKk M 00OMX) BENET K
YBEJIMYCHUIO YaCTOT KOJICOAHUH pOTOpa, a yBEITMUEHUE MACCHl POTOpPAa — K YMEHBIIEHUIO YacTOT.
3aMeTUM TakK)Ke, 4TO YCTAHOBJICHHBIE 3aBUCUMOCTH NPUMEHSIOTCSA MPHU IOCTAHOBKE U PELIECHUU
OoOpaTHBIX 3a/ay, B YaCTHOCTH, IPU 3ajadyaX BUOPOIUMArHOCTUKHU POTOpA C YYETOM COXPAHEHHS
4acTOT €ro CBOOO/HBIX KOJIeOaHUH B IPeXHUX 0€30MacHbIX A QYHKIIMOHUPOBAHUS U IPUPAOOTKU
MEXaHH3Ma JUarna3oHax.

Takum oOpa3om, B paboTe HaWJEHO YaCTOTHOE ypaBHEHME 3aJadd CBOOOIHBIX KosieOaHWUH
poTopa Ha 0aJOYHBIX HECUMMETPUYHBIX OINOPAX, C MOMOIIbIO KOTOPOIo MCCIEI0BAaHO BIUSHUE HA
4acTOThl KoJieOaHUM (PM3NYECKUX MapaMeTPOB U YCJIOBUN 3aKpEIUIEHUS MEXaHHMYECKOM pOTOpHOU
KOHCTpYKIMH. [IpoBeneHHbIE HCCENOBaHMS BaKHbI NPU PACCMOTPEHHMU 3a7add BHUOPO3ALIUTHI
M0JI00HON KOHCTPYKIUH, CBI3aHHON C M3MEHEHUSIMHU ero (pu3nueckux napameTrpoB. [Ipobiaemy ke
COXpaHeHHUs1 0e30MaCHBIX YacTOT KojeOaHWi pOTOpa Ha HECUMMETPHUYHBIX OMOPAaX MOXKHO Oyner
PELINTh TOCTAaHOBKOM 00paTHON K pacCMOTPEHHOM 3/1€Ch CIIEKTPaIbHOM 3a4a4H.
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Annomayus. PaccMoTpeHa mpsiMasi CIEKTpalibHAs 3aja4a ONpEAETICHHUs 4acTOT CBOOOIHBIX
KPYTUJIBHBIX KOJEOAHWH pa3JaTOYHOrO PEayKTOpa, COCTABHOW YaCTH CHJIOBBIX YCTaHOBOK C
JM3ENIbHBIM TOIIMBOM, KOPOOOK Tiepead. PenqykTop cMoieupoBaH JMHAMUYECKON MEXaHHYECKON
CHCTEMOW C TpeMsi CTENEHSMH CBOOOJIbI W3 MOJIIMITHUKOB M ImiecTepHHu. HaiineHo yacToTHOE
YpaBHCHHE TPSIMOHN 3aJa4H, MO0 KOTOPOMY IPOBEICHBI YHCIICHHBIC PACUYETHI MO TIOWUCKY YacTOT
KPYTUIBHBIX KOJeOaHWH pa3gaTodHoro peaykropa. K BBIBOJAY ypaBHEHHS W TIOMCKY 4YacTOT
KoJIeOaHUW peAyKTOopa MpHUBEIeHa MPOrpaMMHasi pealin3alus MpeoOpa3oBaHMid C UCIOIb30BAHUEM
¢dbyHKIIMOHAMa 1 OMOIMOTEeK MaTeMaTH4ecKoro nakera Maple.

Abstract. Considers direct spectral problem of determination of frequencies of free torsional
oscillations of transfer gearbox, component part of power plants with diesel fuel, gearboxes.
The gearbox is modeled by a dynamic mechanical system with three degrees of freedom of bearings
and gear. The frequency equation of the direct problem was found, according to which numerical
calculations were carried out to search for the frequencies of torsional vibrations of the transfer
gearbox. To the conclusion of the equation and the search for the frequencies of the gearbox
oscillations, a software implementation of transformations using the functionality and libraries of
the Maple mathematical package is given.

Kniouesvie cnosa: mpsiMasi CHEKTpaslbHas 3ajada, pas3laTOYHBId PENYKTOp, KPYTHIIbHBIE
Kojie0aHMsl, 4aCTOTHOE ypaBHEHHUE, akeT Maple.

Keywords: direct spectral problem, distribution gearbox, torsional oscillations, frequency
equation, Maple package.

N3BecTHO, YTO PEeayKTOPHI, BAJIbI, My(QTHl U IPYTHE DJIEMEHTHI SBISIOTCS BAKHBIMU YaCTSIMHU
Pa3IUYHBIX TEXHUYECKUX KOHCTPYKITUH, B TOM YHCIIE CUIIOBBIX YCTAHOBOK C IM3EHHBIM TOTIJTUBOM,
KOpoOOK mepemay u T. 1. [ 1-4].

PaccmoTpennas B pabore 3amada moOMCKa 4YacTOT CBOOOAHBIX KOJeOaHWUN pPa3aaTOYHOTO
pEAyKTOpa OTHOCHTCS K KPYTHJIBHBIM KOJICOAHHSIM YIIPYrO-MacCOBBIX CHCTEM, OIaCHBIC
JTUHAMAYECKHUE WM YCTAJOCTHBIE HATPY3KH KOTOPHIX MOTYT MPUBOANUTH K PA3IMYHBIM aBapUHMHBIM
noBpexaeHusM [5—7]. Takue nmpoOIeMbl Yale pemarTcsl ¢ MOMOIIBI0 TEXHOJOTHA aKyCTHUECKOU
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BHOPOMArHOCTUKA MEXaHMYECKUX cucTeM wmiu ero dactedl [8—11, 14, 15]. JIlmarHoctuka sxe
cUCTeM Kak oOpaTHasl CIeKTpajibHas 3aJada HE MOXET HCCIEel0BaThCs 0e3 MOJeIHpoBaHUI B
NpPSIMBIX CIIEKTPaJIbHBIX 3a1auax [2-5, 12].

B mnacrosimee Bpemsi CyIIECTBYIOT BO3MOKHOCTHM IPUMEHEHHSI K HCCICJOBAHUSAM Kak
MPSMBIX, TaK U 0OpPaTHBIX 33J]a4 KOMIIBIOTEPHBIX CPEICTB, B TOM UHCIIE MAaTeMaTHUYECKUX MMaKETOB,
MIPOrpaMMHBIX aJIrOpUTMOB. B Hamlem wWccineqoBaHMM IIOJIy4€HA MaTeMaThuecKas MOJENb K
pEIICHUIO 3a7aud OMPEJCIICHUs] YacTOT KPYTHIBHBIX KOJeOaHWH pa3JaTodHOrO PEeayKTOpa Kak
TPEXMAaCcCOBOW JMHAMHYECKONM CHCTEMbI W K TIOMCKY YacTOT MpPUMEHEH (PYHKIIMOHAT
MareMaruuyeckoro makera Maple [13].

PaccmoTpuM  pa3naTodyHblii penyKTOp, COCTOSIIMH K3 Bajla C HACaXEHHBIMU KpPACBBIMU
MOIIMITHUKAMHA ¥ TIepearoyHoi 3yOuaroit mectepHedt (PucyHok a) kak cucreMy C Tpems
CTETeHSIMH CBOOO/IBI — BaJia ¢ TpeMs Maccamu (PucyHok 0).

/, I8
I _
( Cs
(M e s
a) 0)

Pucynox. Jlunamudeckast MOJENb pa3laTOYHOIO PEAYKTOPa

P k=13
I (k=1,3)

3necs: — 00001eHHBIe KOOPIUHATHI — YIIIBI 3aKpyYUBaHHUA MaccC (MOAIIUITHIKOB

c, C o
U IIECTEePHH); — MOMEHTBI MHEPLIHUHU Macc;, 1, 2 — KO3(PPUIHUEHTHI KECTKOCTEH, C
KOTOPBIMH 3aKpy4YHBAIOTCS yYACTKM Bajla MEXIy MaccaMd. Takod mepexol K JTUHAMUYEeCKON
MOJISIH C TpeMsl CTENEHSMHU CBOOOJBI TPHBOAWT K M3BECTHOW cHUCTeMe Tu((depeHITUaTbHBIX

ypaBHEHHUH KojebaTenbHOro mnpoiiecca B Buje [1]:

d2 (1)
|1dT§§1_01(¢1_§02) =0;

d2
Iz?(?"'cl(%_(pz)_cz((oz_¢3):O;

d2
|3dT¢z)3+Cz((02 - ;) =0.

C yuyetoM ManbIX CBOOOJHBIX KoJIeOaHMM MOJENM NpPUHHMMaeM pemieHust cuctemsl (1) mo
rapMOHHUYECKOMY 3aKOHY B BUJE:

¢ =M, cos(pt+a) ()

M, (k=13) pt+a

rae P — coOCTBeHHasl 4acrora, — aMIUIUTY/BI, ¢daza xonebaHuil B

MOMEHT BpPEMCHH /.
2
d°o,
L dt?
CranpmaptHas MOCTaHOBKA (YHKIUI A HUX HNPOU3BOAHBIX
IIPUBOJIAT K CUCTEME YPABHEHUN:
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1,p*M, —¢,(M, - M,) =0; 3)
1,p°M, +¢, (M, ~M,) ~c,(M, ~M,) =0;
1,p°M, + ¢, (M, —M,) =0,

[Tonyuennyro cucremy (3) pemaeM OTHOCUTEIbHO HETPUBUAIBHBIX 3HAYEHHH aMILIUTYS M,

(k=13) KomebaHWII M TPUXOAUM IOCNIEC MPEOOPA30BAHMIA COOTBETCTBYIOIIETO OMPEICIIUTEIS

TPETHCTO MOPAAKAa K BEKOBOMY YPABHCHHIO 3aJa4u:
4 2
LLLp* = (el (I +1,)+ 6,1, (1, + 1)) p> +cc, (I, + 1, +1,) =0. “4)

YucreHHble pacyeThl C IOMOIIbI BEKOBOTO YpaBHEHUS (4) MO3BOJISIIOT ONPEAEIATh 3HAYSHUS
94acTOT KoJeOaHWl pa3gaTodHOro PelyKTopa MO M3BECTHHIM 3HAYCHUSM MOMEHTOB MHEPIUH MAacc
[IECTEPHN W TOAIIUITHUKOB, & TAKXE M3BECTHBIX KOA(PQPHUIMEHTAX MKECTKOCTEH y4YacTKOB Basia
penykropa Ha KpydyeHue. IlpoBeneHHblE pacueTbl BaKHbl Ui YCTAQHOBIEHMS  BIMSHUSA
XapaKTepUCTUK MEXaHWYEeCKOM CHCTeMbl Ha 3HAYeHHUs 4YacTOT M AaMIUIUTYyd €€ CBOOOAHBIX
KpYTUJIbHBIX KojieOaHui. C IOMOIIBIO BEKOBOIO ypaBHEHUs (4) MpPOBENEHbI TaKkKe HCCIEA0BaHUS
BIIMSIHUSL HA YaCTOTHI KPYTHJIBHBIX KOJICOAHUH Pa3aTOYHOTO PEAyKTOpa (PU3MYECKUX MapaMeTpoB
Macc (MOMEHTOB MHEpPLMM MacC — IIECTEepHU M IOAUIMIIHUKOB) IapaMeTpPOB IKECTKOCTEH
(k03¢ pULIMEHTOB KECTKOCTEN Ha KpyuyeHHE yJacTKOB Baja MEKIY MOJIIIMITHUKAMH U LIECTEpPHEN ).
K mpoBoguMBIM B HCCIIEIOBAaHMM AaHAIWTHYECKHM W YHCICHHBIM IIaraM OBUIM HCIIOJNB30BaHbBI
(yHKIMOHATBHBIE KOMAH/IbI U BCTPOCHHBIE OMONMMOTeKH Maremaruieckoro nakera Maple [13].

[IpuBeaeM JIMCTHHT NporpaMMbl (C TMOSCHEHUSIMH LIaroB ajirOpUTMa) AJs ONpeAeieHUs
YacTOT KOJICOAHUH pa3laTOuHOrO peayKTopa. 3ajaeM TOYHOCTh paOoThl (BBIYMCICHMI) B MAKETe.
[Tonximrowaem OuOIMOTEKY 1O TMHEHHOW anredpe: D restart; with(LinearAlgebra):

dopMupyeM XapaKTepUCTHUECKUN (YaCTOTHBIA) ompenenuTens 3amadu: > M:= Matrix(3,
[[11*p"2-cl, cl, 0], [c], i2*p"2-c1-c2, 2], [0, c2, 13*p"2-c2]]);

117 — ¢l ol 0
M= cf I'Qp2 —ecl—¢2 &2
0 e2 i34 — ¢2

Haxonum onpenenuTenb MaTpuibl CUCTEMBI (TIOIy4YaeM BEKOBOE YpaBHEHHE):
B> y:=Determinant(M);

yi= (12130 — clili3p' — eli2i3p — e2ili2p — c2ili3p + cle2ilp + clc2i2p + el 230

['pynnupyeM ypaBHEHHE OTHOCUTENIBHO YacTOThI KojeOaHuii: B> eq:=collect (y, p, distributed);
eg == i1i2i30° + (~clili3— cli2i3— e2ili2— c2ili3) p' + (clc2il + cl c2i2+ ¢l e2i3) pF
3anaem (uzmdeckue mapameTpsl cuctemsl: B> cl:=0.3*10"3; ¢2:=0.34*10"3; 11:=4.7; 12:=8.2;
13:=4.3;

cl = 3000
c2 = 340.00
il:=4]7
i2:= 8.1
i3:=43

[ToncraBnsem 3HaueHus GU3MUECKUX TTApaMETPOB B YaCTOTHOE ypaBHEeHHE: B> eql:=eq;
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eql == 165.7225° — 36616.0000 5" + 1.754400000 10° 5

Pemaem BekoBoe ypaBHeHue: B> p:=fsolve(eql,p);
pi=—1227600315 -8 381412884 0,0, 8381412884 12 27600315

BrigensieM 3HaueHus yactot konebanuii: B> pl:=p[5]; p2:=p[6];

pI = 8381412884
p2 = 1227600313

3aMeTHM, YTO B YMCIEHHON 4YacTH aJrOpUTMA MOIydeHbl YaCTOThl KojeGaHMil peaykTopa
paBHble p, =8,3814 ¢ u p,=12,2760 ¢ npu xecrkoctsx ¢ ,=0,3-10°H/m, ¢ ,=0,34-10°H /m u

MOMEHTax UHepUuu |, =4, Tre- M, I, =8,2xe M l,=4, 3kz- m® Macc JMHAMUYECKOU MOJICIH.

B 3akimioyeHMM OTMETHM, YTO NPEJICTaBICHHME pa3JaTOYHOIO peAyKTopa B BUIE
IMHAMUYECKON MEXaHHMYeCKOW MOJEeNM C€ TpeMs CTEeMeHAMH CBOOOIBI (IBYX KpaeBbIX
HNOJIIMIIHUKOB W IIECTEPHM, HACAKEHHBIX Ha Bajly) I03BOJIMIO HAaWTH BEKOBOE YpaBHEHUE
CBOOOJHBIX KPYTHJIbHBIX KOJI€OaHUI peayKkTopa CTaHJIApTHBIMU IpueMamu. Pa3paboTaHHbIe
MIPOrpaMMHBIE PEIICHHUS 3a/la4d B MaTEeMaTHYeCKOM Iakere Maple moaTBepawim aHaIUTHYECKHE
BBIBOJIbI, @ TAK)X€ palMOHAJIM3UPOBAIM IPOBEICHUS YUCICHHBIX pPAacuyeToB I10 IMOJIYYEHHBIM
MOJIEJISIM 3a7a4H.
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Annomayus. PaccmarpuBaeTcss cucTeMa, cocCTosIas M3 2n ypaBHEHUH C OBICTPBIMHU
MEPEMEHHBIMH U OJJHOTO YPaBHEHHs C MEIJICHHOM MepeMeHHOH. MaTpuia nepBoro npuOImKeHus
CUCTEMBI OBICTPBIX NEPEMEHHBIX MMEET 21 IOMAPHO KOMIUIEKCHO-CONPSDKEHHBIX COOCTBEHHBIX
3HaueHui. Ha ycTOHYMBOCTh MOJT0KEHHUSI pABHOBECHS CUCTEMBI OBICTPBIX MEPEMEHHBIX BIUSAIOT BCE
COOCTBEHHbIE 3HaYeHUsA. B paHHUX HCCIEOBaHUIX PACCMOTPEHBI CIy4au, KOIjla Ha yCTOWYMBOCTh
MOJIOKEHUSI PABHOBECHS BIHUSET TOJNBKO OJHA Tapa KOMIUIEKCHO-COIPSDKEHHBIX COOCTBEHHBIX
3HaueHUi. Pemena 3amaua Ha 3aJ€pKKy PpEILIEHHMS] CHUCTEMbI OBICTPHIX NEPEMEHHBIX, BOJIM3U
BO3HUKILErO HEYCTOMYMBOIO IOJIOXKEHMs paBHOBecus. ONpeneseH OTpe30K BPEMEHHU 3aJEPiKKH
peLeHHUS.

Abstract. Considers a system consisting of 2n equations with fast variables and one equation
with a slow variable. The first approximation matrix of the system of fast variables has 2n pairwise
complex conjugate eigenvalues. The stability of the equilibrium position, a system of fast variables,
is influenced by all eigenvalues. Early studies considered cases where the stability of
the equilibrium position is affected by only one pair of complex conjugate eigenvalues.
The problem of delaying the solution of a system of fast variables near an unstable equilibrium
position has been solved. The delay time for the decision is determined.

Kniouesvie cnosa: CUHTYISPHO BO3MYILEHHBIE YypPaBHEHHUs, IIOJOXKEHUE PpaBHOBECHS,
YCTOMYMBOCTb, OrPAaHUYEHHOCTb, CXOAMMOCTb, aHAJUTHUECKHE (DYHKUMU, TapMOHHUYECKHUE
(GYHKIUY, TMHAN YPOBHS, 3a/IeP’KKa peIIeHusl.

Keywords: singularly perturbed equations, equilibrium position, stability, boundedness,
convergence, analytical functions, harmonic functions, level lines, solution delay.

Ilocmanoexa 3a0auqu. HYCTB paccMarpuBacTCd CICAYHOIIad CUCTCMa

expj_4(t, &) = (3’ - aj)(xzj—l(t' g) — )’) —x2;(t, &) + (D
+V? (x1 (t, &) =y, x2(L, €), o, Xon—1 (£, &) — ¥, X2 (¢, 5))(x2j—1(t' ) — Y)
ex3i(t,€) = xp5_1(t, ) + (v — j)xz(t, &) +
+V2 (xl(t: &) =¥, x(t, &), e, X1 (t, &) — ¥, X200 (t, 5))x2j(t» £),
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y'(®)=1j=12,..,n (2)

rne 0 < € — Masblil BEIECTBEHHBIM MapameTp; a; € R — MHOX€ECTBO BEIIECTBEHHEIX YUCEI U
0=, <a,< .. <a,; teD ={t € C— MHOKECTBO KOMILUIEKCHBIX YHceJ, |[t| < r, €
_ 2 2 2 2
Roay, <1}, V(X1 =¥, X3 e, Xon-1 — Vi Xon) = (X1 —¥)* + x5 + o + (Xon—1 —¥)° + x5,

C HaYaJIbHBIM yCIIOBHEM
X2j_1(to, €) —y(to) = x3,_4,  x;(t,€) = x3; 3)

cucrema (1), B mpocTpaHCTBe OBICTPHIX mepeMeHHBIX, B Touke (Y,0,...,y,0) umeer
MOJIOKEHHE paBHOBecue. Marpuia nepBoro mnpuOmmkeHus cucremsl (1), umeer coOCTBEHHBIE
sHaveHua Ay () =y —aj+ i, ;) =y—a;—1i, j=1,2,..,n

Takum o00pa3zoM, Ha YCTOMYMBOCTH IOJIOKEHUS PABHOBECHS BIMSIOT BCE COOCTBEHHbIE
3HAYEHHUS, IPUUYEM yCTOMUMBOCTh MOJOXKEHUs paBHOBecHs Hapymaercs npuy = 0,a_1,...,a_n, T
€. B M TOUKax. PsjioM aBTOPOB paccMOTPEHBI Cily4aH, KOIrja yCTOMUUBOCTD IOJIOKEHUSI PABHOBECHS
OTIPENeNIICTCSl ONHOW TMapod, a B JBYMS IapaMH KOMIUJIEKCHO-COTPSKEHHBIX, COOCTBEHHBIX
3HAYEHUI, TIPUYEM YCTOWYMBOCTD MOJIOKEHUSI PABHOBECHS TEPAETCA TOJIBKO B OfHOM Touke (y = 0).
[1-6].

Onpeoenenue. Ecnu MpOUCXOIUT CMEHA YCTOMYMBOCTH TMOJOKEHHUS PaBHOBECUS U MPU ITOM
pElIeHNEe CHUCTEMBbl OBICTPBIX IEPEMEHHBIX HE Ccpa3y IIOKHWJAeT BO3HUKIIEE HEYCTOWYMBOE
IIOJIOKEHUE DPABHOBECHE, a B TEUEHHWE KOHEYHOIO BPEMEHHU OCTaeTcsi BONM3M HEro, To Oyaem
TOBOPUTH O TOM, 4YTO MPOU3OILIA 3aJepKKa peHIeHUs BOJIM3M HEYCTOWYMUBOTO IOJOKEHUS
paBHOBecHsI, kpaTko 3P.

3aoaua. Uccnenosars pemenue 3anadu (1), (3) na 3P.

Jly1st pertieHust MOCTaBIEHHOM 3a/1a4ui BOCIIONB3YEMCsl METOaMU U3JI0KEHHOTO B [5—8].

Pewenue 3aoauu:

Crnenys, pelieHue 3aa4u pa3eiuM Ha 4acTu:

1. IIpeobpazoBanme UCXOAHOTO YpaBHEHUS

2. 'eomeTpuueckue MoCTpoeHus U BIOOp MyTell HHTETPUPOBAHUS

3. AHanutuueckas [6].

1. Ilpeobpazosanue ucxoono2o ypagHeHus.
Hanee, 1isi MpPOCTOTHI, apryMEHTbl HEWU3BECTHOW (YHKIMM Oygem omnyckarb. PemeHue
ypaBHeHUs (2) Bo3bMEM B Buae y =t U B (1) BBeieM HOBBbIE HEM3BECTHBIE (QYHKIMH CIEIYIOIIUM
00pasoM Xp;_1 — Y = Uyj_1,X2j = Upj, j = 1,2,...,n. Iomyunm

EUyj_q = (t —aj)ugjor — uzj + V2(Uy, Up, ., Upn)Upjog — &, 4)

— 0 _ 0
Uzj-1(t0, €) = Xgj_1 — to, Uzj (Lo, &) = X3; )
B (4) nepBoe ypaBHeHHe YMHOKUB Ha (+1), 3aTeM CKJIaabiBas Ha BTOPOE YPABHEHHUE TIOTYYMM

ezy; 1= (t—a; +1)25_1 + V2(21, ., Z2n)Z2j-1 — &, (6)

€z,; = (t- a — i)zzj +V2(21, e, Z2n) 225 — &,
VYcnosuem

Zj-1(to, &) = Zgj—pzzj(to. €)= Zgj (7
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rac V(Zl, Zy, ""ZZTI.) =712y + ... + Zoyn—-1"Zon-

Janee Oynem cuuTarh |Z§j_1| < Mg, |zgj| < M,¢. 3nech u nanee OykBamu M, M, ... Oynem
0003HAa4YaTh TOJOXKUTEIBHBIX TOCTOSHHBIX, HE 3aBHCAIMX OT & .3amauy (6)-(7) 3ameHuM
CJIEYIOLUM

Fj-1(6) = Fpj-1(t) | 1 Fpj-1(8) = F5;-1(0) (®)

_ .0 2j-1 2j-1lo t 2 2j-1 2j-1

Zyj_1 = Zyj_1€XP 5 + Efto(V — &) exp 5 drt

F; () — Fpj(to) | 1 ¢ F,;(t) — Fp;(7)
Zpj = Z,j€xp 2 5z 2/20 +§fto(V2—£)exp 2 o 22 dr

2
rie obo3Hadensl Fyj_q (t) = (t —a; + i) JFi(t) = (t —a; — i)z.

2. ['eomempuueckue nocmpoenus u 8b100p nymeti UHMEZPUPOBAHUS

Jisi TeOMETPUYECKUX MOCTPOCHUH HCIONb3yeM JIMHUU YPOBHS M CBOMCTBAa (DyHKIMI
ReF,;(t), JmF,;(t),ReF,j_4(t), JmF,;_4(t) . ®ynxuuu F,;(t), F5j_1(t) COOTBETCTBEHHO B
Toukax t=@; —i,t =a; +i HMEIT [BYXKPAaTHbIE HYJIM M JIMHUM YPOBHA (QyHKIMHA
ReF,;_1(t),JmF,;_1(t), ReF,;(t), JmF,;(t) pa3BeTBIAIOTCA B ITHX TOUKAX.

BBeHeM 0003HaYEeHUS (po 2j_1) = {t € D, Rerj_l(t) = O}, (po 2]) = {t € D, Rerj(t) =
0} (Pucynox 1).

Pucynox 1. Pa3BeTBusttoniuecs TMHUN (po 2 j—1)' (po 2 j).

Omnpenenum npsmyto (Py): t, = %(tl — ty), KOTOpast MPOXOaAuT uepe3 Touku (ty; 0), (—1;0),
npuyeM Oyaem cuurtarh ty < —1.

Yacte (P;), coemunsronryio Touku (ty; 0),(—1;0) obo3nauum (K;). Yacts BerBU (Pg1),
coequusiomas Touku (0; —1), (1; 0) o603naunm (K,). Onpenenum (K;), (K,). Cummerpuio 6yaem
MOHMMaTh OTHOCUTENBHO AeHcTBUTeNnbHOM ocu. O6macts, orpanudenssii (K;), (K;), (Ky), (K5)
0003HauuM D,. C ydyeToMm JajabHEHIINX BhIYUCIEHUHN 00nacTh Dy pa3aenuM Ha HECKOJbKO YacTew.
Jlnst sToro onpenenum npsivbie (Py):{t € D, t; —t; — 1+ e =0},

(P3):{teD, t; —t, —1+q, = 0,0 K g; K 14 He 3aBUCHUT OT €},
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(P):{teD, t;+t,+1—+e=0},
(:Ps){tED, t1+t2+1_CI1=0}
U MIpsSIMbIC (3_’]) (j =2, ...,5) cummeTpuuHbIC K (iP]) (G =2,..5).

8% D
Q™
(Ky) $ > (K2)
»
&
Dy -1

Pucynok 2. lenenue obnactu Dy.

[TpsiMbivMu (P]), (33]) ( =2,..,5) obmacte D, pasmensercs Ha uactu D; (j =1,..,6),
D3, Dy, Ds.

Tenepr BbiOepeM mnyTtu wuHTerpupoBanus mns (8). Ilyrm uHTErpHpoBaHHs BBEIOMpPAIOTCS
COIVIACHO CJICIYIOIICH JIEMMBI.

Jlemma. Tlycte cymectByet MHOXecTBO I1 = {p(t,, t), (p(to, t)) — aHaJIMTUYeCKasi KpUBas,
coeJIMHsSIOIAsA TOYKH ty,t € D} . Ecmu V(p(ty,t)) €, dbyuxkumu ReF,(t) (k =1,...,2n) He
BO3pacTaroT, U ¢(7) € Q(D), TO UHTETPAITBI

Gt = [ p@en O g

(p(to.1))
orpaHuueHsl ipu € = 0.
JoxazarensctBo. Ilycth mO (p(to, t)) dyuxius ReF, (1) ctporo y6biBaer. Io ycnosuio
(p(to, t)) aHaJTIMTHYECKasl KpHUBas, TOINa YpaBHEHHE (p (to, t)) npejcTaBUMa B BHJE T; =
7,(8), 7, = 15(S), TIE S — ITMHA KPUBOIA (p(to, t)) n0<s<sy< oo,

Tenepy Ji(to,t,€) mpeactaBum Ttak Ji(0,s,¢€) = f;<p(r(§))expw(ri(§) +

ReF (t(5))—ReFk(t(3)) ds
£

it5(8))ds. Orciona umeem |Ji| < M fOS exp

®yukius ReFy (7(8)) crporo yosiBaer, To (ReFk(T(§)))’ <0.

Torna | J,| < My&,0 < M; — He 3aBUCHT OT E&.

Cuyuaii, korna ReF, (T) mocTosiHHA paccMaTpuBaeTCst aHAJIOTHYHO. JleMMa oKa3aHa.

Mycrs (p(to,t)) mna z,;_, cocrour: ecm t € D;UD;UD,UD;UD, , 10 u3 wacrm
(Ky) [to, t]; wactu mpsimoii (Py):{t; —t, — 1+ G, =0,0<G, <1-—ty};

ecmu t € D,UDsUDUDs, To u3 xpusoit (K;) [to, (0; —1)]; wactu (K,) [(0; —1); £], wactn
Pt +t,+1-G, =0,Ve < §, <2} [E¢].
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ITytn anst z,; BIOMPAOTCA CUMMETPHYHBIMM, K IYTSAM JUIS Zp;_;. HeTpyaHo mpoBeputs,
BbIOpaHHBIEC IYTH YOBJIETBOPSAIOT YCIOBHUIO JIEMMBI.

3. Aunanumuueckasn. K (8) mpuMeHHMM MeTOA TOCIEIOBAaTENbHBIX MPHOIMKEHUH, KOTOpHIE
OIIPEEIUM CIIEIYIOMNM 00pa3oM

Fpj 1(t) = Foj_1(to) | 1 (¢ Fpj 1 (t) — Fp54(7) 9)
Zyj-1m = 2 exp—L= > 2120 +Eft0(V,$l_1—s)exp 21 5 22 dr
Fi(t)—Fi(ty) 1 .t Fyi(t) — F,;(1)
Zajm = Zj€XP 2] 57 220 +Eft0(V,$l_1—£)exp 2 P 27 dr

Zj_10=0,250=0,m=12,..,

eV 1 =Zimo1 " Zame1 t o FZano11 " Zon1-

Jlanee, kak 1 B [6], IPOBOAMUTCS OIIEHKA M J0KA3aTEIhCTBO paBHOMEPHOU cxomumMocTH (9) B
obnactu Dy. [locnenoBarensHbie pubIMKEeHUs B Dy paBHOMEPHO CXOIATCS K HEKOTOPOU (PyHKIIUU
z(t, €), KoTOpast ABJISETCS pereHreM (8) U I 3TOr0 PEIICHUs CIIPaBEIIMBa OIICHKA

e, teD,UD,, (10)
Ve, t € D;UD,UDsUD,UD;UD,UDs

5

te U(Dj uD;) |uDs

j=3

ot )l < M, |

Onenky (10) paccmorpum nns t € R. Torna

gto <t <1-— (11)
Ve l—-+Ve< t<1

N3 (11) BeiTekaet, uto pewenue (1) ¢ ycnosuem (3) 3aaepxuBaeTcst BOJIU3M HEYCTONUYHUBOIO
MOJIOKEHHUS paBHOBecHs Ha orpeske [0; 1].

(¢, ol < Mz{
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UTOI'M TAJTJEOBOTAHUYECKHUX HCCJEJOBAHUM TEPPUTOPUHN
HAXYBIBAHCKOU ABTOHOMHOMU PECITYBJIMKU ABEPBAUKAHA

©Hopazumos A. M., ORCID: 0000-0003-1632-5259, 0-p 6uon. nayk, Uncmumym b6uopecypcos
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Abstract. The article indicates the results of paleobotanical research in the territory of
the Nakhchivan Autonomous Republic of Azerbaijan. Materials for fossil plants in the territory
Nakhchivan Autonomous Republic show that the development of the Mesophytic era covers
the Permian, Triassic, Jurassic, Cretaceous, during which existed Neomesophyte and
Palacomesophyte flora. Cenophytic era covers Paleogene, Neogene and Quaternary period. Flora of
Nakhchivan Autonomous Republic relates to Mesophytic and Cenophytic era. Modern vegetation of
the region is dominated by open and semi-open coenosis i.e. rather primitive in its phytocenotic
essence. These xerophilous coenosis have deep ancient roots of its origin. Flowering flora
originated on the globe in the first half of the Cretaceous period. The oldest plant residues, which
are known in Nakhchivan Autonomous Republic, refer to the end of the Cretaceous period. Found
that modern flora and vegetation of their origin, above all, connected with the ancient Iranian,
mainly Asia Minor or North Iranian flora penetrated here with Tertiary and being penetrated at the
moment. From the more important temperate eastern slopes of the Lesser Caucasus in the Tertiary
period, the study area was fenced off by the high perched Kongur-Alangez mountains and
Zangezur.

Annomayus. IlpencraBieHsl pe3ylbTaThl MaJ€000TaHUUECKUX UCCIEIOBAHUN HA TEPPUTOPUN
HaxusiBanckoit ABTOHOMHOHI PecnyOnukm  AzepOaiimkana. Marepuansl 1O  HCKOIaeMbIM
pacTteHusIM Ha Tepputopuu HaxubiBaHCKON ABTOHOMHOI PecryOinku mokas3bIBalOT, YTO Pa3BUTHE
Me30(pUTOBOM Hpbl OXBaTHIBACT IEpPMb, TpHAc, IOPY, Mel, B KOTOPOW CyIIECTBOBAJIU
HeoMe3o(puroBas u naiseomeszodputosas ¢iopsl. KaitHoduroBast spa oxBaTblBaeT majeoreH, HEOreH
U 4eTBepTHYHbIN nepuon. dnopa pacturenbHoro Mupa HaxubiBanckoit ABToHOMHOU PecmyOnuku
OTHOCUTCSI K Me30(HUTOBOH M KailHO(PUTOBOH 3paM. B coBpeMeHHON pacTUTENBHOCTH JaHHOTO
peruoHa npeodaaaloT OTKPBITbIE M MOJYOTKPBITHIE LIEHO3BI, T. €. JIOBOJBHO MPUMUTHBHBIE IO
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CcBOEM (PUTOLIEHOTUYECKONW CYIIHOCTH. ODTH KCepO(UIbHBIE IIEHO3bI UMEIOT IIYOOKHE JIpEBHUE
KOpHHU CBOETO MpoucxoxaeHus. L{BeTkoBas ¢uopa BO3HMKIIA Ha 3€MHOM IIape B MEPBOW MOJOBUHE
MenoBoro rmnepuona. Haumbomee apeBHHE pacTUTENBHBIE OCTaTKH, KOTOPHIE W3BECTHBI B
HaxupiBaHCKOiT ABTOHOMHOU PecryOnnke, OTHOCATCS K KOHITY MEJIOBOTO IMEpPHOAa. YCTaHOBIEHO,
YTO COBpeMeHHas (iopa, a TakKe PaCTUTENbHOCTh CBOUM IPOMCXOXKIIEHUEM, IPEXKIE BCETO,
CBs3aHa C JAPEBHEH HMPAHCKOH, MPEMMYIIECTBEHHO CEBEPOMPAHCKOM WM Malloa3uaTCKON (IIopoi,
IIPOHUKABILEH ClOla C TPETUYHOIO IEpHUo/a M IpOHUKarouleil B Hacrosiuee Bpems. Ot Ooiee
BIIQXKHBIX YMEPEHHBIX BOCTOYHBIX CKJIOHOB Mainoro KaBka3a yxe B TPETHUYHBIM IEPUOL
UCCIIETyeMbIil perroH ObLI OTrOpPOXKEH B3TPOMO3AMBIIMMHUCA BblcodaiimuMu ropamu Konryp-
Ausanresa u 3aHresypa.

Keywords: Nakhchivan Autonomous Republic, Mesophytic era, Cenophytic era, plant
residues, flora, fossil plants.

Knrouesvie cnosa: HaxubiBaHCcKasi aBTOHOMHas peciyoinka, Me30(puToBas 3pa, KaitHo(uToBast
3pa, paCTUTENbHbBIE OCTATKHU, (JIOPA, UCKOIIAEMBIM PACTEHHUS.

The Nakhchivan Autonomous Republic differs from other physical-geographical regions of
Azerbaijan in its sharply continental climate. The main factors shaping the climate of the region are
the abundance of solar radiation, the complexity of atmospheric circulation and the wide variety of
relief. The rich xerophytic flora of the Nakhchivan Autonomous Republic has historically
developed and was formed in close genetic connection with the flora of the Mediterranean Sea,
Western Asia and Iran. Continental, sharply continental climate and high volatility in Nakhchivan
does not exist in Azerbaijan and in general in the Caucasus [1], therefore, more than half of the flora
of this region is xerophytic plant species [2].

As a result of floristic studies carried out in recent years, it turned out that in the modern
biodiversity of the flora of the Nakhchivan Autonomous Republic, higher spore plants,
gymnosperms and angiosperms are represented by 160 families, 910 genera and 3021 species [3].

The issues of the study of fossil plants of the Nakhchivan Autonomous Republic were
engaged many prominent scientists, such as [4-18], and others. They found that modern flora and
vegetation of the Nakhchivan Autonomous Republic was formed under the influence of natural
history, environmental and anthropogenic factors after the long evolutionary path of development.
Found the most ancient plant remains date from the late Cretaceous period. Location of some
interesting representatives of the fossil floras of Nakhchivan Autonomous Republic Sequoia
reichenbachi (Heer, 1868), Brachyphyllum araxanum 1. Pal., Populus hyrcanica 1. Pal., Pteris
pennaeformis Heer, Zelkova araxina Palib., Parrotia fagifolia (Goeppert) Heer, Pisonia eocenica
Ettingsh., Eugenia bogatschhevii Palib., Palibinia nachitschevanica Kassum., Cinnamomum
lanceolatum Ung. are Daridag, Duzdag, Avush, Kultepe etc. The phylogenetic scheme indicates that
the lower plants (Thallophyta) developed from primary colorless heterotrophic organisms (Bacteria,
Fungi, Myxomycetes, Lichenes, Cyanophyta, Rhodophyta, Pyrrophyta, Euglenophyta, Chlorophyta,
Charophyta, Chrysophyta, Xanthophyta, Phacophyta, Bacillariophyta).

The development of higher plants (Telomophyta) A. N. Krishtofovich divides into four eras:
Thalassophytic (sea flora), Palaecophytic, Mesophytic and Cenophytic [11, 12, 19].

Thalassophytic era of development of plants covers the whole Pre-Cambrian, Cambrian,
Ordovician and Silurian part, during which there phycomycophytic flora (flora of bacteria, algae
and fungi). Palaeophytic era covers part of the Silurian, Devonian, Carboniferous period, during
which there were existing Anthracophytic and Psilophytales flora, in which there was
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Palacocenophytic flora. Available materials for fossil plants in the territory Nakhchivan
Autonomous Republic show that the development of the Mesophytic era covers the Permian,
Triassic, Jurassic, Cretaceous, during which existed Neomesophyte and Palacomesophyte flora.
Cenophytic era covers Paleogene, Neogene and Quaternary period. Flora of Nakhchivan
Autonomous Republic relates to Mesophytic and Cenophytic era. Modern vegetation of the region
is dominated by open and semi-open coenosis i.e. rather primitive in its phytocenotic essence.
These xerophilous coenosis have deep ancient roots of its origin. Flowering flora originated on the
globe in the first half of the Cretaceous period.

The oldest plant residues, which are known in Nakhchivan Autonomous Republic, refer to the
end of the Cretaceous period. For the Upper Cretaceous period in Nakhchivan Autonomous
Republic plant remains found by N. I. Yakovlev near to Avush village of Daralageze in Sharur
region and were treated by 1. V. Palibin [5-7]. Finding the Cretaceous deposits in the region indicates
that the Cretaceous period modern South Caucasus does not constitute a continuous water basin, but
that there existed more or less considerable size of the islands. At this point, the following balances
were found: Sequoia reichenbachi (Heer, 1868), Brachyphyllum araxanum 1. Pal., Araucaria sp.,
Protodammara angusta 1. Pal., Populus hyrcanica 1. Pal., Dryanora jakovlevi 1. Pal., Platanus
velenovskyana Krasser. The Sequoia genus with many kinds of very characteristic of Cretaceous at
all (S. reichenbachi (Heer, 1868)).

One of the most common types, Brachyphyllum, conifer with not yet established position in
the system, is very characteristic of the Cretaceous flora. Platanus is one of the oldest forms of
bipartite, Populus — known even from the Lower Cretaceous.

It originated in the high latitudes and spread to the south. At the end of the Mesozoic era
(Cretaceous) Southern Transcaucasia was an island (or islands of the system), lapped by the waters
of the vast space of the ancient Tethys.

Land of the Southern Caucasus was associated with a vast continent of Asia Minor, the
Balkan Peninsula and Central Europe. The vegetation of the local land was of a peculiar character
of the forest vegetation, dramatically different from today’s forests and especially from modern
xerophilous coenosis edge. According to I. V. Palibin [6, 7], in the river basin of Araz, at the Eastern
Arpachay river and its tributaries, there was a forest-type vegetation. In addition to Plane Trees
(Platanus velenovskyana Krasser) there also indicated the remains of broadleaf species poplar
(Populus hyrcanica 1. Pal.) and shrubs Dryanora jakovlevi 1. Pal. As well as several species of
conifers, already endangered in the Cretaceous Brachyphyllum araxanum 1. Pal., Araucaria sp.,
Protodammara angusta 1. Pal. and in addition, it is very common in the Cretaceous of the Old and
New Worlds Sequoia (Sequoia reichenbachi (Heer, 1868)).

Information about Eocene flora are reflected in some the geological works for Alindzhachay
(Daridag) location of fossil plants. A. N. Krishtofovich [11] for Julfa indicates two fossil plants fan-
leaved palms: Pteris pennaeformis Heer and Osmunda sp. In 1934, the Geology Sector of
Azerbaijan Branch of the Academy of Sciences of USSR, found Eocene rich flora in the Daridag
mountain. In this flora were numerous palms, ferns and magnolias. With the onset of the Tertiary
period there was a great change of physiographic conditions on the continents. Consequently, there
comes a new change of vegetation, the extinction of ancient and new forms.

A stretch of water of the Tethys washed the islands of Caucasus, stretching far to the east and
west. In these circumstances, on land developed vegetation composition close to vegetation of
warm humid countries. Thus, the plant remains of that time, found in the territory Nakhchivan
Autonomous Republic dramatically different from modern xerophilous plants.

The Eocene sediments of Daridag mountain, contain prints of fan palms, and in the same
location found by I. V. Palibin [5-7] Blechnum braunii Ett., Pteris oeningensis Heer, Sabal
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haeringiana (Heer) Ung., Podocarpus eocenica Ung., Cinnamomum lanceolatum Ung.,
C. sezannense Watt, C. scheuchzeri Heer, C. rossmaesleri Heer, Zelkova araxina Palib., pizonin
Pisonia eocenica Ettingsh., Mirka Myrica hakeaeifolia (Ung.) Staub., Ziziphus ungeri Heer,
Eugenia bogatschhevii Palib. One can imagine the splendor and uniqueness of the forest vegetation
of the Eocene. Lush vegetation, which has much in common with tropical vegetation such as the
neighboring islands of the Main Caucasian, covered with spots and Caucasus Minor islands. In
1934, an employee of Botany sector of Azerbaijan Branch of the Academy of Sciences of USSR L.
L. Prilipko found Zaxodioxylon distichum Merckl., in the Oligocene sediments of Kechaldag near
the lake Ganligel of Shahbuz area which was determined by A. V. Yarmolenko [10].

In 1934-1936 V. V. Bogachev and K. N. Paffengoltz discovered leaf imprints in Daridag
mountain in dense gray tuff sandstone Oligocene [2, 4, 9]. Material collected by these researchers,
has been transferred for processing by I.V. Palibin, who identified and described the following types
of fossil plants from this collection: Pteris oeningensis Heer, Blechnum braunii Ett., Podocarpus
eocenica Ung., Panicum miocenicum Ett., Sabal haeringiana (Heer) Ung., Myrica hakeaeifolia
(Ung.) Staub., Zelkova araxina Palib., Cinnamomum scheuchzeri Heer, C. sezannense Watt,
C. polymorphum (A. Br.) Heer, C. lanceolatum Ung., Eugenia bogatschhevii Palib., Pisonia
eocenica Ettingsh., Banisteria haeringiana Ett., Leucothoe protogea Schrimper, Aralia cordifolia
Sap., Ziziphus ungeri Heer. In the Caucasus, the fossils of palm trees belong to the representatives
of the Sabal, Trachycarpus, Livistona and Chamaerops genera. The Tertiary floras of the Caucasus,
this genus is represented by Oligocene and Miocene species, where the species were found first in
the Autonomous Republic in the neighborhood of Julfa (Daridag). In 1947, near Julfa A. N.
Krishtofovich discovered and described also print of falunian fan palm and fern: Pteris
pennaeformis Heer, Osmunda sp. [11].

In 1950 in greenish-gray sandy clays of upper Miocene deposits in the surroundings of
Karabaglar village, Sh. A. Azizbayov [1] found imprints of leaves belonging to the family
Leguminosae. In 1957 an expedition trip was made to the area of location of the fossil flora of
Daridag mountain where V. V. Bogachev in 1934 and K. N. Paffengoltz in 1936 (Paffengoltz, 1940)
made collections. As a result, it was found out that there is not only the sandstones contain fossils of
plants: they are also found in mudstones and tuff breccias. Power flora containing species reaches
10 m were determined from: Pteris oeningensis Heer, Blechnum braunii Ett., Sabal haeringiana
(Heer) Ung., Zelkova araxina Palib., Quercus neriifolia (Heer) A. Br., Persea speciosa Heer,
Cinnamomum rotusum Fisch., C. scheuchzeri Heer, C. sezannense Watt, C. lanceolatum Ung.,
C. rossmaesleri Heer, Eugenia bogatschhevii Palib., Pisonia eocenica Ettingsh., Banisteria
haeringiana Ett., Leuica Ett., Leucothoe protogea Schrimper, Rhamnus dechenii Neb., Ziziphus
ungeri Heer, Gleditsia sp., Dalbergia sp., Aralia cordifolia Sap., Folium indet. In the early Miocene
Tethys significantly decreased, retreated, leaving bared an extensive land anterior-Asian continent
[15].

It first joined the South Caucasus, and later with the Main Caucasus and has been subject to
rapid processes of secondary mountain building, characteristic of the Miocene epoch. Lesser
Caucasus Mountains were separated by Sarmatian Sea from the main mountains. As a result, land
formed closed seas. Extensive land lying to the south of the Caucasus Isthmus, according to A. A.
Grossheim [8] should be the scene of the formation of xerophilous flora, as well as the creation of
conditions of continental climate with distinct seasonal changes.

Iranian xerophilous flora center was one of the earliest occurring much later than Central
Asian (Mongolian). The southern end of the Lesser Caucasus, associated with extensive land and
opened a wide path of penetration xerophilous elements with older xerophilous centers in Central
Asia and Asia Minor, and others. This flora is quickly replaced Eocene and Oligocene flora and the
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entire southern part of the Lesser Caucasus, creating new xerophytic formations.

Species included in the local ancient vegetation of the island, under the influence of changed
conditions become processed, creating new forms and endemic species adapted to local conditions,
as well as newcomers, particularly testing conditions for an almost closed basin, partially reshape
steel. Found during expeditions of the salt pans (Duzdag) plant fossils have enabled formation of
some idea of later Sarmatian flora of Nakhchivan.

Among the fossil material is able to establish species found for the first time as part of the
flora: Chamaecyparis sp., Thuja sp., Castanea gigas (Goepp.) lljinskaja, Quercus sp., Myrica
vindobonensis (Ettingsh.) Heer, Tamarix sp., Populus populina (Brongn.) E. Knobloch., Salix sp.,
Acer trautvetteri Medw., A. velutinum Boiss., Zelkova carpinifolia (Pall.) K. Koch, Fagus orientalis
Lipsky., Quercus castaneifolia C. A. Mey., Buxus sempervirens L., Pistacia lentiscus L., Gleditsia
knorrii (Heer) Hantke. Found genus Chamaecyparis sp. as fossils are rare. This is the first discovery
of Miocene deposits of the Caucasus. The most interesting finding in this list is Castanea gigas and
especially Acer velutinum, indicating to great similarity of the Hirkan forest flora.

Thus, the modern flora and vegetation of their origin, above all, connected with the ancient
Iranian, mainly Asia Minor or North Iranian flora penetrated here with Tertiary and being penetrated
at the moment. From the more important temperate eastern slopes of the Lesser Caucasus in the
Tertiary period, the study area was fenced off by the high perched mountains Kongur-Alangez and
Zangezur. In this regard, the influence of the surrounding areas on the composition of the vegetation
was much weaker. Along with the old-established, although primitive in structure, xerophilous
phytocenosis middle and upper mountain belt in the region, there are low-lying strip and younger
groups. Some low-lying area of the strip is not immediately freed from the ancient water bodies
preserved in the form of fragmented small pools. As they dry in the liberated areas of saline
gradually formed a kind of halophytic plant communities. These small pools of drying treatment
under the influence of climatic and tectonic processes, in turn, become small centers of formation
phytocenosis, which include those frequent endemic species.

In 1936 M. M. Iljin found in the surroundings of Nakhchivan a number of interesting new
species of the families Chenopodiaceae — Anabasis eugeniae 1ljin, Salsola tamamschjanae 1ljin, S.
takhtadshjanii 1ljin, that are currently yet endemic flora of Nakhchivan Autonomous Republic [20].

The alpine vegetation from the Tertiary period also bore the imprint of a large aridness of the
region and different poverty alpine flora, compared with other areas of the Lesser and Greater
Caucasus. Vegetable biocenoses already formed respectively characteristics of the region and were
mainly characteristic to alpine steppes. Composition of phytocenosis formed from the elements of
more mesophilic phytocenosis neighboring highlands of the Lesser Caucasus and part of the Main
Caucasian ridge, but, in addition, developed local forms. High mountain region strip across a range
of conditions so dramatically different from the conditions of the middle mountain belt of
neighboring, more humid areas of the Lesser Caucasus, in particular, from the northern and north-
eastern slopes of the Zangezur and Kongur Alangez that could be occupied mainly phytocenosis
type xerophilous southern areas of northern Iran. More mild and temperate climate of the Tertiary
period in the mountainous part contributed to the development of larger and large forest patches
than in the present. In the salt-formation the remains of the following were found near Nakhchivan:
Cistus, Alnus, Acer (Palatanus), Crataegus, Prunus avium pliocenicum Bogatsch., Pyrus salicifolia,
Ostrya paleocarpinifolia Bogatsch. related to the Pliocene age. Of these, Pyrus oxyprion,
P. salicifolia, Prunus divaricata, Acer ibericum the same kind of more or less closely related species
are now major components of shrub forests, and Garigou and forests of Nakhchivan Autonomous
Republic.

In the Tertiary period, the xeromorphic forests-bushes lowered a few below, and then either
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destroyed, or because of changed habitat conditions climbed higher into the mountains. Thus,
already in the past nature of Nakhchivan Autonomous Republic had family roots with neighboring
Iran, the Persian, Anatolian nature, as well as with other southern xerophilous centers. The upper
part of the mountain and high-mountain strip was largely influenced by the vegetation of the Lesser
and Greater Caucasus. The influence of the Quaternary period in the Lesser Caucasus and, in
particular, on Zangezur and Alangez is little known. If the toe of glaciers took place, it was very
weak. Effect of changed climate and local glaciers lead first of all, to change of the boundaries of
vegetation zones. The boundaries of these is lowered and raised according to the new glaciations.
Ice Age established in the Tertiary formations has not made a significant change. The most notable
changes were subjected to high-formation, enriched in its composition in the quaternary period,
elements of Caucasian and the northern boreal flora.

An analysis of fossil and modern floral relations in the Caucasus isthmus allows to set a deep
organic relationship of Caucasian flora with the northern flora. In all regions of the Caucasus,
including in Nakhchivan Autonomous Republic value of boreal element is very high, so almost half
of the Caucasian endemic species has its roots in the boreal flora. From the Cretaceous genera of
northern origin Populus, Platanus were in the flora of the Caucasus as an impurity to a common
tropical or subtropical composition. A clear factor is the presence in the Upper Cretaceous of poplar
and sycamore and the Oligocene genus of Prunus, in the early Miocene Pinus and Castanea. The
Sarmatian remains of the northern and tropical elements are distributed almost equally, but still the
general character of the flora is tropical or subtropical. From Sarmatian known for following arcto-
tertiary (Turgai) genera: Abies, Pinus, Pyrus, Carpinus, Salix, Juglans, Ulmus, Picea, Planera
(Zelkova), Crataegus, Ostrya and species: Prunus avium pliocenicum Bogatsch, Pyrus salicifolia,
Populus populina (Brongn.) E. Knobloch., Salix sp., Acer trautvetteri Medw., A. velutinum Boiss.,
Zelkova carpinifolia (Pall.) C. Koch, Fagus orientalis Lipsky.

A. A. Grossheim [8] considers that favorable conditions for the formation and dispersal of
xerophilous flora in the South Caucasus have come since the time of the Sarmatian Sea, and even
earlier, when the South Caucasus, the Caucasus and later merged with the vast land, located to the
south. All the above relates to only a mesophilic flora.

Thus, the modern flora and vegetation of Nakhchivan Autonomous Republic was formed
under the influence of natural history, environmental and anthropogenic factors, having a long
evolutionary path of development. Below are some interesting representatives of the location of
fossil floras of Nakhchivan Autonomous Republic said in the Catalogue of fossil plants of the
Caucasus, under edition of. A. A. Kolakovskiy [20]: Ziziphus unegri Heer, Lower Oligocene
(Nakhchivan; Daridag) Ziziphus ziziphoides (Ung.) Heer, Zelkova araxina Palib. Lower Oligocene
(Nakhchivan; Daridag) Trachycarpus rhapifolia (Sterub.) Takht, Sabal haeringiana (Ung.) Heer.
Lower Oligocene (Nakhchivan; Daridag); Ribes sp. aff., R. alpinum L. Miocene, Sarmatian
(Nakhchivan); Pyrus sp. aff., P. communis L. Miocene, Sarmatian (Nakhchivan); Pisonia eocenica
Ett. Lower Oligocene (Nakhchivan; Daridag), Pistacia cf. mutica E. et M; Parrotia fagifolia Palib.
Miocene, Sarmatian (Nakhchivan), Padus — Rosaceae; Palibinia nachiczevanica Kassum.
Sarmatian, Miocene, (between Hinjab and Karabaglar villages), Panicum miocenicum Ett. Lower
Oligocene (Nakhchivan; Daridag), Myrica hakeaefolia (Ung.) Scap. Lower Oligocene (Nakhchivan;
Daridag), Leucothoe protogea Schrimper, Andromedia protogaea Unger. Lower Oligocene
(Nakhchivan; Daridag), Cinnamomum polymorphum Heer. Lower Oligocene (Nakhchivan;
Daridag), Cinnamomum lanceolatum Heer. Lower Oligocene (Nakhchivan; Daridag), Cinnamomum
scheuchzeri Heer. Oligocene (Nakhchivan; Daridag), Cinnamomum sezannense Watt. Oligocene
(Nakhchivan; Daridag), Eugenia bogatschhevii Palibin. Lower Oligocene (Nakhchivan; Daridag),
Cerasus avium (L.) Moench. pliocenica. Tun — Prunus avium pliocenica; Buxus sempervirens-
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fossilis Engl. Tun — Buxus sempervirens L. fossilis Engelhardt et Kinkelin. Miocene, Sarmatian
(Nakhchivan) Banistera haeringiana Ett. Tun — Ettingshausen. Lower Oligocene (Nakhchivan;
Daridag), Aralia cordifolia Sap. Lower Oligocene (Nakhchivan; Daridag).

The studies revealed that the remains of different past eras found by the paleobotanists
(Cretaceous, Miocene, Sarmatian, Pliocene, Oligocene, Oligocene to Lower etc.), many species of
flowering plants, having long historical evolutionary path, reached to our days.

An example is below mentioned plant species: Pyrus salicifolia, P. communis, P. oxyprion,
Parrotia persica, Quercus macranthera, Q. castaneifolia, Pistacia mutica, Ceracus avium, Acer
trautvetteri, Anabasis eugeniae, Salsola tamamschjanae, S. takhtadshjanii, Prunus divaricata, Acer
ibericum, Juglans regia, Comarum palustre, Menyanthes trifoliata, Galium uliginosum, Scilla
atropatana, Thlaspi rostratum, Peltaropsis grossheimii, Dorema glabrum, Artemisia scoparia,
A. scoparioides, Bienertia cycloptera and etc. Currently, they are rare, endangered, endemic, relict
species of flora of Nakhchivan Autonomous Republic that require strict protection and recovery
[21-23].

However, the flora of Nakhchivan Autonomous Republic was not purely Hyrcanian in the late
Sarmatian. In all likelihood, above the zone of the Tertiary Hyrcanian forest there was a belt of
coniferous forests of fir and pine which are currently absent in the forests of Talish. Unfortunately,
the scarcity and poor preservation of fossil material do not allow us to define the species of pine and
fir. But the collection contains excellent prints of Glyptostrobus europaeus which suggests the
existence of a swamp forest at that time. If we add Glyptostrobus to the picture of a modern lowland
swampy Hyrcanian forest with alder and lapina, then we will get a probable landscape of the
lowland late Sarmatian forest of Nakhchivan Autonomous Republic.

The picture of the flora of Nakhchivan Autonomous Republic in the late Sarmatian is
complicated by the discovery of a magnificent imprint of a Pistacia lentiscus leaf. The discovery of
this typical Mediterranean species so far from the eastern border of its modern range (Kayseri and
Hatay vilayets in Turkey) is of great historical and floristic interest. Of course, the discovery of one
of the characteristic elements of the Mediterranean maquis does not mean that maquis vegetation
was developed on the territory of Nakhchivan Autonomous Republic.

Thus, in a limited area of the accumulation basin there existed a coniferous forest, a deciduous
forest of the Hyrcanian type and perhaps, vegetation of the Mediterranean type. This indicates a
fairly large ruggedness of the relief and a significant diversity of environmental conditions.
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®UTOLEHOJOT MYECKU AHAJIN3 BUIOB Malvaceae 1 UX PACIIPOCTPAHEHUE
BO ®JIOPE HAXUNBAHCKOH ABTOHOMHOMH PECITYBJIMKHA
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Abstract. Provides information about the phytocoenological analysis of the species included
into the Malvaceae Juss. family, spreading in the Nakhchivan Autonomous Republic flora. It was
found out from the conducted researches that, since the species included into this family spreading
in the area with different ecological characteristics, are quite different. Although the species
belonging to the Malvaceae family in the research area do not directly have a dominant feature in
plant phytocenosis, they are considered to be very important species in the formation of plant
phytocenosis. It is clear from the conducted phytocoenological analysis that Alcea flavovirens
(Boiss. & Buhse) Iljin, Alcea rugosa Alef., Alcea tabrisiana (Boiss. & Buhse) Iljin, Althaea hirsuta
L., etc. species are among the elements that form xerophytic coenosis on the dry hard mountain
slopes, in the lower and middle mountain zones.

Annomayus. IlpeacraBneHsl CBeeHNS O (PUTOLIEHOJIOIMYECKOM aHAJIN3€ BUJIOB, BXOASIIUX B
cemeiictBo Malvaceae, pacnpocTpaHeHHbIX Bo (uiope HaxubsiBanckoit ABToHOMHO# Pecniy6nuku. B
pe3ynbrare MPOBENEHHBIX MCCIENIO0BAaHUM BBIICHWIOCH, YTO, IOCKOJBKY BHJbI, BXOASAIIME B 3TO
CEMEICTBO, PacpOCTPAHEHHBIE HA TEPPUTOPUM C Pa3HBIMU JKOJOTMYECKUMH XAPAKTEPUCTUKAMU,
BECbMa pa3yInYHbl. XOTSA BUIBI ceMelcTBa ManbBOBBIE HA TEPPUTOPUM HCCIEAOBAHMM HE UMEIOT
HENOCPEACTBEHHOTO JOMHUHAHTHOTO IMPHU3HAKa B PACTUTENbHBIX (DUTOLIEHO3aX, OHU CUUTAIOTCS
BeCbMa BaXHBIMH BUAAMHU B (OPMHUPOBAHUU PACTUTENBbHBIX (UTOLEHO30B. W3 mMpoBeneHHOro
(UTOIICHOJIOTHYECKOTO aHaldu3a BUAHO, YTO K YHCIY 3JIEMEHTOB, OOpa3ylOIIMX KCepo(pHUTHbIE
11eHO03bI, oTHOCSTCS Alcea flavovirens (Boiss. & Buhse) Iljin, Alcea rugosa Alef., Alcea tabrisiana
(Boiss. & Buhse) Iljin, Althaea hirsuta L. u np. Ha CyXuX TBEpABIX CKJIOHAaX TOp, B HIDKHEM H
CpeIHeM rOpHOM TosCe.

Keywords: Malvaceae, phytocoenological analysis, plant grouping, plant coenosis,
geobotanical description.
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Knouesvie cnosa:  ManbBOBbIe,  (DUTOIICHOJOTHMYSCKHA  aHANU3,  (DUTOTPYIITUPOBKH,
($buTOIIEHO3bI, Te0O00TAHUIECKOE OMMCAHUE.

The geographical location of the Nakhchivan Autonomous Republic, relief features, soil and
climate factors have led to the creation of special vegetation here. One of the main natural resources
of this region is its rich vegetation. Numerous studies have been conducted to study the structure,
composition and dynamics of the vegetation of the region. The formation of vegetation first of all
begins within the phytocenosis itself. Then, the ongoing interactions between plants and the
environment ensure the formation of phytocenosis. Plant groups are found in all landforms, water
basins, slopes of river valleys and fields, ravines, high mountain slopes. Often these completely
independent phytocenosis form the most diverse groupings. Obviously, this is due to both optimal
soil-climatic conditions and strong of the terrain, which creates a large number of different
ecotopes. Malvaceae species have their own place in the formation of regional vegetation, in the
formation of various plant groups and in the enrichment of the species composition of this
vegetation.

Research material and methodology
During the research, generally were used accepted floristic, geobotanical, bioecological, etc.
methods, phenological observations and routes. As the main research materials, reference was made
to the literature sources and actual data obtained during the field researches. Based on V. V.
Alekhin’s methodology there have been used [1], B. A. Bykov, R. D. Yaroshenko [2, 6], Y. M.
Lavrenko [4], L. L. Prilipko [5], A. Sh. Ibrahimov’s [3] and the works of other researchers.

Discussion and conclusions of the study

During field researches, there have been carried out the geobotanical descriptions of all the
species including into the Malvaceae, family, and all vegetation where the species are spreading in
the region, was determined by analyzing the obtained materials. Also, spreading of the Malvaceae
family species in the plant formations formed by the species, their position in the formation was
analyzed and the structure of the coenosis formed by these species was studied in a comparative
manner. Since these plant species spread in the areas with different ecological characteristics, the
characteristics of the plant coenosis in which they are included are quite different. In particular, the
variety of rocky and gravelly areas where xerophytic elements spread, forest and forest edge areas
where mesophytic elements spread, edges of agricultural fields, ditches and relatively humid areas
means the variety of coenosis formed in these areas.

A florocenosis (plant community) is understood as a natural combination of developed
species, which includes 1) relationships between species, 2) adaptations to the conditions of a
certain environment, and 3) the history of a certain area and its flora.

Each sufficiently formed plant group has a certain floristic composition, structure and
physiognomy. The plant species that make up the Nakhchivan Autonomous Republic flora, form
different plant groups in the territory of the region.

The formation is characterized by common dominant and determinant species, but this is not
characteristic of their entire range, but only in the part where phytocenotic and biogeographic
relationships and corresponding ecological potential are maintained at a certain level. Identification
of formations by dominants and determinants should be carried out within the groups and classes of
formations, which ensures their structural and ecological commonality, as well as the necessary
territorial localization. In this case, plant formation may include genetically and ecologically
distinct plant groups.
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With the dominant approach, syntaxons are distinguished according to the dominants of
individual layers of plant groups.

The main unit of the dominant classification is the formation — the sum of associations
formed on the basis of one dominant (for example, the formation of oak forests) and dominants of
different layers. This approach is simple and fully applicable where there are several distinct
dominants with strong structural features in the grouping, and the vegetation is highly discrete.

However, this approach cannot be applied to the vegetation classification of meadows, steppe
vegetation, sparse and burned areas, where the dominant species can change rapidly in different
years and even seasons, and which have weak structural characteristics that cause great variability
in the species composition of groups, and the vegetation is characterized by discontinuity and
extreme characterized by durability. Therefore, the floristic approach is becoming more and more
widespread.

The plant association is the main classification unit of plant groups, a set of homogeneous
phytocenosis with the same structure, species composition, and similar relationships between
organisms and their environment. Each plant group is associated with certain ecological conditions:
climate, soil, as well as the animal world that lives there. It is characterized by a certain productivity
(reserve and growth) of the plant mass.

Based on all these indicators, we were able to determine the groupings of coenosis formed
with the participation of species of the Malvaceae family. In fact, the species included in the
Malvaceae family do not directly have a dominant feature in the plant phytocenosis, but they are
very important species in the formation of plant phytocenosis. Alcea flavovirens (Boiss. & Buhse)
Iljin, Alcea rugosa Alef., Alcea tabrisiana (Boiss. & Buhse) 1ljin, Althaea hirsuta L., etc. species
are among the elements that form xerophytic coenosis on the dry hard mountain slopes in the lower
and middle mountain.

Figure. Coenosis formed by the species Alcea rugosa
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These plants are part of the Cereal — various grassed xerophyte type formations formed in
these areas. In addition to the species indicated in these groupings, Trisetum rigidum (M. Bieb.)
Roem. & Schult., Bromopsis variegata (M. Bieb.) Holub, Phleum phleoides (L.) H. Karst., Koeleria
bitczenachica (Tzvelev) Tzvelev, K. albovii Domin, Dactylis glomerata L., Poa bulbosa L.
Ziziphora rigida (Boiss.) Heinr. Braun, Centaurea squarrosa Willd., Thymus kotschyanus Boiss. &
Hohen., Th. collinus M. Bieb., Scutellaria sevanensis Sosn. ex Grossh., Teucrium polium L.,
T orientale L., Nepeta trautvetteri Boiss. & Buhse and leguminous species such as Astragalus
euoplus, A. lagurus Willd., Medicago caerulea Less. The main dominant elements of these
groupings are the representatives of the Cereal types. Especially in the rocky and gravelly streams,
species of Malvaceae family Astragalus lagurus, Prunus fenzliana, Scrophularia variegata,
Dianthus orientalis, Nepeta trautvetteri, Asperula glomerata, Michauxia laevigata, etc. are included
into the coenosis formed by plants [7-11].

Malva aegyptia L. aggr. M. iljinii 1. Riedl and in the composition of the xerophytic plants in
the semi-desert area, are included into the composition of various herbaceous formations that are
characteristic for these areas.

The mesophytic species Dagestan phloem Althaea armeniaca Ten. (Althaea daghestanica L.),
hemp-like phloem (A4/thaea cannabina L.) species form groups with large plantains and various
types of mesophytic plants in relatively humid areas, in yards and orchards.

Althaea rosea L. and Althaea officinalis L. forms groups of different composition in forest
edges and forest clearings. These groups include Anthriscus sylvestris Hoffm., Astrantia maxima
Pall., Poa nemoralis L., Dactylis glomerata, Campanula latifolia, Delphinium szowitsianum Boiss.,
Primula macrocalyx Bunge, Poa pratensis, Ornithogalum ponticum, Lotus corniculatus, L. tenuis
Waldst. & Kit. Ex Willd, Trifolium pratense, T. canescens, Vicia elegans Guss., Gladiolus
kotschyanus, Phleum phleoides, Alopecurus armenus (K. Koch) Grossh., Lathyrus miniatus,
Chaerophyllum aureum L., Ch. macrospermum (Willd ex Spreng.) Fish. & C. A. Mey., Malva
neglecta Wallr., Malva sylvestris L., etc. species are included, and they form equal groups with
other types of weeds.

6 species of the Malvaceae family are planted and propagated as decorative and technical
plants. Although some species, especially Chinese rose (Hibiscus rosa-sinensis L.), Syrian hibiscus
(Hibiscus syriacus L.), Pont hibiscus (Hibiscus ponticus Rupr.), Kanaf hibiscus (Hibiscus
cannabinus L.), are planted as decorative plants, Abelmoschus esculentus (L.) Moench-Edible okra
is propagated as a food plant. Gossypium hirsutum L. — as in other countries of the world, Uplag
cotton is planted and propagated as a technical plant in large areas in the form of agrocenosis,
covering large areas.

However, it should be noted that these phytocenosis are very rare in different areas, and as a
result of long-term grazing, the species in these phytocenosis are eaten without producing fruits and
seeds, so they gradually continue to disappear. Important plant species such as the medical,
technical, food, etc. types included into the composition, are gradually disappearing and it is very
difficult to restore these phytocenosis.

Conclusions
It is clear from the conducted phytocoenological analysis that Alcea flavovirens, Alcea
rugosa, Alcea tabrisiana, Althaea hirsuta, etc. belonging to the Malvaceae family in the study area.
Such species are considered to be species that form xerophytic coenosis on dry hard mountain
slopes in the lower and middle mountain zones.
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Annomayus.  llpuBonsTCS  aHHBIE  PACHPOCTPAHEHHBIX B JIECHBIX  3KOCHCTEMAax
3anaranbckoro U benokanckoro paiioHoB AzepOaiiakana penukroB 11l nepuona, peakux npeBecHo-
KYCTapHHUKOBBIX BHJIOB, IPUBOJUTCS MX KIACCHU(UKAIUSA U CTATyC IO TeOJOTHYECKUM mepuonam. B
pe3ysbTare MCCleIOBaHUM W aHanu3a BUAbl laxus baccata L., Hedera pastuchovii Woronow ex
Woronow u Smilax excelsa L. Obuti BKIIOUYEHBI B penuKTHI IlonraBckoil ¢uiopsl. B nmecHbIX
HKOCUCTEMAaX HCCIEIyeMbIX TEPPUTOPUI BBIABICHBI 6 JPEBECHO-KYCTAPHUKOBBIX PEIMKTOBBIX
BHJIOB, OTHOCSIIUXCS K 6 cemeicTBaM M 6 pomaM CcyOTpornuuyeckoi BeuHoseneHoi [lomTaBckoit
(biopel (Me3oTepMalibHBIE PENUKTHI apkTudeckoit dmopser I mepuona): Taxus baccata L., Platanus
orientalis L., Punica granatum L., Hedera pastuchovii Woronow ex Woronow, Smilax excelsa L. u
Diospyros lotus L. 3a uckmrouenueM Smilax excelsa L., npyrue 5 BunoB 3aHeceHsl B «KpacHyro
kHUry  A3sepOaiimkanckort PecnyOnuku». B 3akaransckom u  benokanckoMm — paiioHax
pacipoCTpaHEHbl  PEIMUKTOBbIE  JPEBECHO-KYCTApPHUKOBBIE  pacTEHUs, OTHOcsIuecs K
15 cemeiictBam, 23 pomam u 30 BupaM apkTHuecKoM W JucromagHoi Typraiickoi ¢uopsl
(Me30TepMainbHble penuKThl apkTHueckoi ¢iopst Il nepuona). M3 vux 10 Bunos (Pinus kochiana
Klotzsch ex K. Koch = Pinus sylvestris var. hamata Steven, Fraxinus coriariifolia Scheele,
Castanea sativa Mill., Quercus iberica Steven ex M. Bieb., Pterocarya pterocarpa (Michx.) Kunth
ex lljinsk., Juglans regia L., Acer pseudoplatanus L., Acer hyrcanum Fisch. ex C. A. Mey., Corylus
colurna L., Vitis vinifera L. cuutaiorcss peJKUMHU pacTeHUsMU A3zepOaiijkaHa. YCTaHOBJIEHO, YTO
Ha TEPPUTOPHUH HCCIENOBAHUN DPACIPOCTPAHEHBI 38 PENKUX JPEBECHO-KYCTAPHUKOBBIX BHU/OB,
MPUHAJICKAMUX K 35 pogaM 23 ceMEeCTB.

Abstract. The article provides data on period III relicts and rare tree and shrub species
common in the forest ecosystems of the Zakatala and Belokan districts of Azerbaijan, and their
classification and status by geological periods is given. As a result of research and analysis, the
species Taxus baccata L., Hedera pastuchovii Woronow ex Woronow and Smilax excelsa L. were
included in the relicts of the Poltava flora. In the forest ecosystems of the study areas, 6 tree and
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shrub relict species belonging to 6 families and 6 genera of the subtropical evergreen Poltava flora
(mesothermal relicts of the Arctic flora of the III period) were identified: Taxus baccata L.,
Platanus orientalis L., Punica granatum L., Hedera pastuchovii Woronow ex Woronow, Smilax
excelsa L. and Diospyros lotus L. With the exception of Smilax excelsa L., other 5 species are listed
in the Red Book of the Azerbaijan Republic. In the Zakatala and Belokan districts, relict tree and
shrub plants belonging to 15 families, 23 genera and 30 species of Arctic and deciduous Turgai flora
(mesothermal relicts of the Arctic flora of the III period) are widespread. Of these, 10 species (Pinus
kochiana Klotzsch ex K. Koch = Pinus sylvestris var. hamata Steven, Fraxinus coriariifolia
Scheele, Castanea sativa Mill., Quercus iberica Steven ex M. Bieb., Pterocarya pterocarpa
(Michx.) Kunth ex Iljinsk., Juglans regia L., Acer pseudoplatanus L., Acer hyrcanum Fisch. ex C.
A. Mey., Corylus colurna L., Vitis vinifera L., are considered rare plants of Azerbaijan. It was
established that 38 rare tree and shrub species belonging to 35 there are 23 families.

Knrouesovle cnosa: 3akarana, benokaHbl, peJMKTOBBIA BUJI, PEJIUKTOBBIA apean, Typraiickas
dopa, [Tonrasckas duiopa, neaapodiopa, nec, Kpacnas kaura.

Keywords: Zakatala, Belokan, relict species, relict habitat, Turgai flora, Poltava flora,
dendroflora, forest, Red Book.

3akaransckuii U benokanckuii paiioHbsl A3epOaiipkaHa pacrojioKEHBI Ha CEBepo-3arajie
CTpaHbl, Ha IOKHBIX CKJIOHax bonbmoro Kaskasckoro xpedbra, Ha tomaau 2271 km2
PacturenbHOCTh pailioHa OTHOCHUTCS K AJazaHb-DHpuyaiickoi JoiauHe O0TaHMKO-reorpaduueckon
obmactu bompmoro KaBkaza AsepOaitmkana u 3amagHoi ¢uopuctudeckoil obmacti Bombmioro
Kagxkaza (Pucynox).

Pucynok. boranuko-reorpadudeckue paiionsl AzepOaiimkana: 1 — bosbiioi KaBkas, 2 — Majibiit
Kagkas, 3 — Kypa-Apaxkc, 4 — Taneim, 5 — HaxusiBan; Teppuropus ucciieqoBanmii — A
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Hccnenyemast o6macTh 0XBaThIBaeT Ha CEBEPE U CEBEPO-BOCTOKE IOXKHBIE CKJIOHBI ['1aBHOTO
KaBka3ckoro xpeOTa, MEHTpaJbHYI0 YacTh JOJWHBI [ aHBIX-DWpuyail, a Ha [Ore W IOro-3amaje
pPaBHHMHBI U3 HU3KOTOPHBIX (popMm penbeda. Bricota B paBHMHHON yacTu npumepHo 200-600 M, B
ropHo#t yactu (ropa ['yroH) 10 3648 M. ['opbl B OCHOBHOM MOKPBITHI JIECOM U MPOCTUPAIOTCS HA
ceBepe 10 anbnuiickux paBHUH. Camble BBICOKHE TOpHbIe BepuiuHbl: ['yron, Caranrap c
nepeBaiamu ['yoek, TunoBpocco (Cyaitupan). Ha Ttepputopusx 3akataibckoro u bemokaHckoro
paiioHoB mpoTekaroT peku ['anbix (Anazanp), Kartexc, bamakenuai, Masumuaii, Tana, Myxakc,
bexmes u nip.

N3 7 xioumarnyeckux 1mosicoB Mupa AsepOaiikan umeer cyOrpomnuueckue (65%
TeppuTOpuN) U ymMepeHHsie (35% TeppuTOopuM) KIMMaTHYeCKue mnosica. B 3aBUCUMOCTH OT BBICOTHI
u reorpadUUEeCKUX YCIOBHM Ha TEPPUTOPUH 3aKaTalibCKOro M benokaHCKoro paiioHOB
npeolIagaroT «yMEPEHHO-TEIUIBIA KIUMAaT C CyXOW 3HMOH», «YMEpPEHHO-TEIUIBIH KIMMaT ¢
pPaBHOMEPHBIM pACIIpPE/IEJICHUEM OCAJKOBY», «XOJNOJHBIA KIMMAT C CyXOW 3HUMOIl», «XOJIOIHBIH
KJIUMAaT ¢ OOWJIbHBIM KOJMYECTBOM OCAJIKOB B TEUEHHUE TO/a» M «TOPHBIA TYHIPOBBIM KIMMAaT.
CpenneronoBoe konuuectBo ocagkoB 600—-1600 MM, romoBoe ucnapenue 824 mm. Hanmenbiee
KOJIMYECTBO OCAJKOB BbINaaaeT B aprycre (30 Mm) u ssHBape (25 mm). [{i1s Tepputopun xapakTepHbl
HABOJHEHUS, IITOPMBI, TPOIUBHBIE N0Kau. CpenHeronoBas teMieparypa konednercs ot —10°C o
—1,5°C B sHBape u ot 5 g0 24°C B urone. B Beicokoropesix Habmonatorcs mopossl —45°C, a Ha
paBHuHax 40°C xapa. [0110Boe KOJIMYECTBO COJIHEUHBIX YacoB cocTanisieT 2240 yacos, u3 Hux 40%
MIPUXOIUTCS Ha JIETHUE Mecslbl. [12].

I. A. Anues [1] pa3znenun nouBeHHbIN OKpoB bosbiioro KaBkaza Ha 6 BEpTUKaJIbHBIX 30H:
CHEXXHYIO MU CKaJUCTYIO, BBICOKOTOPHYIO, CyOalbIHICKYI0, TOPHOJIECHYI0, TOPHO-ITYCTHIHHYIO,
MOJIyITYCTBIHHYIO0. B 3THX 30HAaX BCTpeYaroTCsl pa3HbIE TUIIbI U [TOJTHUIIBI ITOYB.

B 3araranbckom n benokaHckoM pailoHaX pacnpOCTpaHEHbl TUIIBL: «TOPHO-JIYTOBBIE YIO/bsI»
(ua Beicote 1800-3500 M), «ropHo-necHbie yroabs» (400-2000 m), «Oypbie TOPHO-JIECHBIE YTOAbSI»
(1100-1100 ™), «kamranoBble mouBbl» (400-800 M), «ropuble depHo3zeMb» (700—1500 m). Ha
PaBHUHHBIX TEPPUTOPUSAX, MO Oeperam peK TyraHbIX JIeCOB (POPMHPOBAINCH AJLTIOBHAIEHBIC
JyTOBO-JIECHBIE U JYTOBO-0OJIOTHBIE THIBI MOYB. BeTpeuatrores B AnasaHb-OHpHUalCKONW JTOJUHE.
[7,21].

B ecrectBenHnoit prope AzepOaiimkanckoit Pecniyonuku HacuuTeiBaeTcst 4557 BUJOB BBICIINX
pacteHuii, npuHauiexkamux k 125 cemeiicram u 930 pomam. 13 Hux 450 Bugos (11%) asnstorcs
JEPEeBBSIMU U KycTapHUKaMH. 328 BuI0B aeHapodaopbl — kyctapHuku (75%), 107 Bunos (25%) —
nepeBbs. JlepeBbs U KycTapHUKHM 00beinHeHbI B 48 cemeiicTs u 135 ponos. Obmias mionaab JecoB
cocraBisger 1021 teic ra. 910 11,8% Teppuropun AszepOaitmxana. B XVIII u XIX Bekax 35%
TeppuTopun A3sepbaiipkaHa ObUIO TOKPBHITO JiecoM. 49% mnecHOW TEeppUTOPUUM OTHOCUTCS K
Bonsmomy Kagkazy, 34% — Manomy Kaskagy, 15% — Tanbimickoit 3oue u 2% — ApaHCKOi 30HE
(Bmecte ¢ HaxupiBanckoit AO). Ha r0’)KHBIX M CE€BEpO-BOCTOUHBIX CKJIOHax bonbmoro Kaskasckoro
XxpebTa pacnojokeHa HaumOONIblIas TEPPUTOPUS JIECOB. 3/1€Ch Jieca B OCHOBHOM IIOKPBIBAIOT
ropaytlo 4yactb McmammnuHckoro, ['abamuuckoro, Orysckoro, IllekuHckoro, I'axckoro,
3aratajibcKoro W benokaHCcKoro agMHUHHCTPAaTUBHBIX pailoHOB. 31ech Haubolsiee pacnpoCTpaHEeHb
nopoas! Oyka (31,68%), rpada (26,01%) u gy6a (23,4%). B necax Azepbaiimkana copMUpOBaHO
18 necHbIX Qopmaruii ¢ JOMHUHHpPOBaHUEM jay0a, Oepesbl, siceHs, (PUCTAIIKH, JKEJIEe3HOTo JepeBa,
opexa, XypMsl, Bsiza U Ap. ponoB [6].

JlannmagTHble mosica 3akaTalbCKOro M benokaHckoro pailoHa MO CBOMM  3KOJIOTO-
reorpauyecKuM XapakTepUCTUKaM pa3/iesieHbl Ha 4 nanamadTHbIEe 30HbI [24].

1. Anpnuiickue nyra ¢ NPUMHUTUBHBIMH ITOYBAaMH BBICOKOTOPHOIO JaHAIMA(QTHOro mosca
(2500-3500 m).
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2. Cybanpnuiickue Jyra ¢ TPaBSHUCTBIMH TIOYBAMH BBICOKOTOPHOW U CpPEAHETOPHOU
nauamadTHOM 30HBI (1800-2500 m).

3. 'opHonecHo#l nanamadTHeIA 1MOsIC ¢ OYpbIMH U CBETJIO-KOPHYHEBBIMH  TIOYBAMHU
cpenneropbs (1000-1800 m).

4. PaBHUHHBIH JIeCOCTENHOM JTaHAIMA(THBIN MMOSIC C TEMHO-KOPUYHEBBIMU U OYPBIMHU OYBAMU
(500-600 m).

buopasznoobpasue ¢nopsl 3akaranbCcko-belokaHCKOro permoHa B OCHOBHOM  BKJIFOYAeT
AIIEMEHTHI KaBKa3CKOH, OopeasbHOM, APEeBHEH, CTEHON 1 Kcepo(UTHOH (Iopsl U UMeeT Oorarbie
necHble pecypcebl. JlecHol nmokpoB benokaHckoro paiioHa cocrasisieT 5% necHbIX pecypcos. 70—
85% cylecTBYIOIIMX JIECOB PACHOJIOXKEHbI B TOPHOH MecTHOCTH. Brnonbs pexku Kanbix (AnazaHb)
BCTPEYArOTCs TyraliHbIe Jieca.

Jleca Ha uccieyeMbIX TEPPUTOPUSIX PACIIPENEIICHBI 110 3aKOHY BEPTUKAIbHONW 30HAJIBHOCTH.
JlyOoBBI€ jIeca BCTpPEUaroTCsl B IPEArophsax U Ha bo3reipckom maro. B nonuue Alipudail uMeroTcst
HeOOoJbIlINe YYaCTKH PaBHUHHBIX JIeCOB. B HMKHEM TOpPHOJECHOM MOSICE€ PAaCHpPOCTPAHEHBI BHJIbI
Quercus iberica Steven ex M. Bieb. — ny0 rpy3unckuii u Carpinus betulus L. — rpab
OOBIKHOBEHHBIN; B CpeiHEe TopHOJIecHOM mosice Fagus L. — Oyk, Carpinus L. — tpab u Mespilus
germanica L.— MyliMyna kaBKas3ckasi; B BEpXHeM TropHojecHoM mosice Betula pendula Roth —
Oepesa, Quercus macranthera Fisch. & C. A. Mey. ex Hohen. — ny6 Bocrounslii, Sorbus L.—
psibuHa.

Tpu 30HBI, cyOanmbIuiicKas, amblUNCKas W CyOHWUBAIbHAS, CMCHSIOT IPYT JApyra Imo Mepe
noabeMa HaJl BEpXHEH TpaHUIlei J1ecoB. 31eCh paclpoCTpaHEHbl CyOalbIHUICKUE U albIUNCKUE
myra.

B ropubix necax npeoOmanator Buasl: Fagus L. — Oyk, Carpinus L. — rpad u Quercus L. —
ny0. PacturensHocTh 90% BCex JIeCOB COCTOUT M3 BUOB, IPUHAJICKAIINUX K 3TUM TPEM POJIaM.

He6onpuyro miomaap 3aHUMAIOT Jieca ¢ IpeodiaanueM IPYTuX BUIOB, TAKUX Kak Fraxinus
L. — scenn, Populus L. — Tonions, Betula L. — 6epesa, Acer L. — kiien. Ha Beicote 1800—2000 m
BCTPEUAIOTCS HEOONBINNE yIaCTKU Jy0a BocTouHOTO (Quercus macranthera Fisch. & C. A. Mey. ex
Hohen.), Knen Tpayrderrepa (Acer heldreichii subsp. trautvetteri (Medw.) A. E. Murray) u
YHUKaJIbHOTO JJsi TeppuTtopuu AsepOaifjpkaHa (3akaTalbCKUN 3allOBEJHHMK) POJOAEHAPOHA
KaBka3ckoro (Rhododendron caucasicum).

B ropsbIxX, IpearopHbIX U paBHUHHBIX Jiecax BeTpedaroTcst Taxus baccata L. — tucc, Celtis
caucasica Willd. — xapxac kaBkaszckuit, Hedera pastuchovii Woronow ex Woronow — IITIOIIT
KaMeHHbIH, Juniperus polycarpos K. Koch — MoxkeBeTbHUK MHOTOIUIONHBINA, Danae racemosa
(L.) Moench — nanas BerBuctas, Corylus colurna L. — opex mensexuit, Pterocarya pterocarpa
(Michx.) Kunth ex Iljinsk. — nanuna, 7ilia caucasica Rupr. — nuna xaBKa3ckasi, U APyrue O4eHb
LIEHHBIE, PEIKHUE BUJbI JEPEBbEB M KYCTAapHUKOB. Ha CKamuCTBIX mepeBanax U KPYThIX TOJIBIX
ckasax B Oacceitne pexu ®@unuzvaii (banakenmait) Ha Beicote 800—1000 M Hax ypoBHEM MOps Ha
tomaau okoio 10 ra pacnpoctpanen Bua Pinus kochiana Klotzsch ex K. Koch = Pinus sylvestris
var. hamata Steven.

Haxonsmmiics Ha TeppUTOPUM UCCIEHOBAHUS 3araTajlbCKUl rOCYIapCTBEHHBIN 3allOBEIHUK
(utommaae 47,4 TeIC Ta) ObUT co3maH B 1929 romy. 3mechk pacmpoctpaneHo Oonee 900 BumoB
pactenuii. 83% Teppuropuu MoOKpsITO Necamu, 10,5% cyOanbmuUiCKUMU U aTbIUIUCKUMU JIyTaMU,
4% KaMEHHCTBIMH, KPYTHIMU CKAJIMCTBIMU BEPIIMHAMHU ¥ TOJBIMU TOPHBIMH CKIIOHaMH. J[Be TpeTH
3anoBeaHuKa (39 852 ra) mpuxoauTcs Ha TeppuTopHio benokanckoro paiiona [2, 22, 29].
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Mamepuan u memoowi

Marepuanom uccienoBanus sSBstoTcs penukThl I mepuona, pacnpocTpaHEeHHbIE B JTECHBIX
HKOCUCTEeMax 3ararajbCkoro u benokaHckoro paifoHoB A3zepbaiimkana. Knaccupukamus u oOmmii
[IEpEYEHb PEIUKTOB IO FE0JI0rMYECKUM IeproiaM MpuBoAsTcs 1o naHHbIM A. A. I'poccreiima [13],
B. U. bapanoga [8], A. H. Kpumrodosuua [20] u C. I'. I'apaesa [10]. PacnipocTpanenne u3y4eHHbIX
BUJIOB PacTEHUIl Ha TEPPUTOPUU HCCIENOBAHUM ONpeAesuloch ¢ ucnoib3oBaHueM pador K. C.
Acanosa [4], A. M. Ackeposa [5] u HabrOMEHUH.

Ha3zBanust ponoB ¥ BUAOB JaHbl 1O JAaHHBIM MH(pOpMaMoHHOW cuctembl J. M. I'ypGaHoBa
[14], C. K. YUepemanosa [31] u http://www.theplantlist.org/.

B kadecTtBe OCHOBBI JUIsl OIpPENENIEHUs] KPACHOIO CHUCKAa M cTaryca HM3Y4YEHHBIX DPEIKUX
pacteHuii Obutn ucnonb3oBaHbl «KpacHas kHura AsepOaimpkanckoi Pecnyommxm» [18, 19] u
pabotsr T. C. Mamenosa u np. [23].

Pe3zynemamol u ux oocyscoenue

B III nepuogme mnpeuMyIIECTBEHHO TEIUIbIM, JOKIJIMBBIA  TPOINHWYECKUMH  KIMMAT,
OXBaTBIBAIOIIUI OOJIBIIYI0 YacTh BCEro Mupa, crain auddepeHnupoBaThCcsi, B pe3ylbraTe Yero
OAHOpPOJIHAs Tponuueckas ¢uiopa paszienuiack Ha 3 rpynnbl. TakuMm 06pa3oM, B UCTOPUM Pa3BUTHUS
O6uocdepbl BO3HUKIN pa3Hble HampasieHus. B CeBepHOM moiyiiapuu Ha okpanHe Tponuyeckoit
IIPOBUHLIMM BO3HHUKJIA TOJIAPKTHYECKas (OT IPEYECKOr0 «TroJ0C» — BECh, «APKTUKOC) — CEBEP)
rpymnmna ¢uopsl. B Hero Bxonmi onuH pernoH ¢iopsl — lonapkrudeckuii pernoH. Bommsu sxBatopa
Bo3HMKIA [laHTponuueckas (OT Irped. «IIaHTPONM» — TPOIMK, OXBATHIBAIOIIMNA 00a MOJIyIIapHsl)
rpynna ¢iuopsl, BKiIrouyaBmas Heorponuueckyro (HOByr Tpomnuueckyro) u Ilameorponmueckyro
(IpeBHIOIO Tpomuyeckylo) obmactu ¢uiopel. B KOkHOM monmymapuu Ha TpaHUIE TPONUYECKOH
obmactu chopmupoBanuchk ABcTpanmiickas, Kamckas w AHTapKTHUeckas o0iacté (iIopsl,
Bxoasmue B rpymnmy l[omantapkrudeckor diopsl [3, 16] (Pucynok). Takum obOpazom, Havyamu
(dopmMupoBaTbCS 6 OCHOBHBIX PErMOHOB (IOPHI, CYILIECTBYIOLINX B COBPEMEHHOM MHpE.

B. B. Anexun u np. [3] cunrasim KaBka3 mpunamiexamieii k EBpasuiickoil momoOnacTtu
lonapkruku, a I1. M. XKykoBckuii [16] — k otnenbHol KaBkasckoit nogo6nactu. A. 1. Tonmaues
[30] u C. A. OsecHoB [25] paszgenun ¢uopy 3eminum Ha 6 QuopucTHYecKuX obnactedl u
34 cyOnpounumu: ['onapkruc-I'onapkrudeckyro (9 cyonpoBunimii), [Taneorponno-Ilaneorponnyto
(12 cybnpoBunumit), Heorponno-Heorponnyto (5 cyOnposunnuii), Kanencuc-Kanckckyro
(1 cybnpoBuHus),  ABcTpanusg-ABcTpanuiickytro (3 cyOmpoBuHIMH) U AHTapKTHIa
(4 cyonpoBunmn). Onu otHecnu KaBkas, Britouas AsepOaiimkan, k HWpano-Typanckoit
cyorpoBuHIMK [onapkTuyeckoit 06aacTu Gropsl.

Ecnun npuHSTh BO BHUMaHHE TaKCOHOMHYECKOE paszHooOpaszue ¢uiopsl KaBkaza (cBeime 6000
BUJIOB), OOraTcTBO PHJIEMUYHBIX, PEIMKTOBBIX POIOB M BUAOB, peibed, KIUMar, mo4By, reorpado-
re0JIOTMYECKYIO YHHUKAQJIBHOCTB, 1eJ1ec000pa3Ho PacTUTEIBHOCTD I'onmapxtuyeckoi
¢dopuctrueckoit obnactu nmo npeanoxenuto 1. M. JKykoBckoro paccmMarpuBaTh Kak OTAEIbHYIO
no700J1acTh KaBKa3CKOU (IIOpHlL,.

B naneouenoBsIii 1 3011eHOBBIN dTanb! 111 nmepruona xaitHo30MCcKoOM 3pbl KJIMMAT ObUT TEIUIBIM U
BIaXHbIM. B atoT mepuon Bo duiope Ilontassl mpeoOnagany MperMYIIECTBEHHO BEUHO3EICHbBIE
pactenus. C HayajoM OJIMIOLIEHOBOTO 3Tama TPETHMYHOIO IEPHOAA BEYHO3EIEHAsl I0JITaBCKas
¢iopa cMeHMIIach JIMCTONAIHOM Typraiickoit (iopoit. ToT nmporiecc Hadascs U3 EBponsl U momen
Ha ceBep. B Tom wumcne oxsarbiBaio CpenuzemHoe mope u Kaskaz. Bo d¢umope Typras
nomuaUpoBanu Fagus L., Ulmus L., Betula L., Quercus L., Juglans L., Pterocarya Kunth, Acer L.,
Vitis L., Zelkova Spach u ap.
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B cepenune ommrorena Typraiickas ¢uopa pacmnpocTpaHuiach ot Asuu 10 SmoHWH, OT
Caxaimuna no Kaszaxcrana, Ypama, B EBpone go Illortnanauu, AHIIIMU U 3amojOHWIA apeajibl
XBOWHBIX 1Opod. B cBsa3u ¢ onenenennem B xoHue Il m mayana IV nepuopna, apeansl Typraickou
(IIOpBI, MUPOKO PACHPOCTPAHCHHON B OJNUTOIICHOBOM Iepuozae B EBpome, A3um, Ha Kapkase, a
TaKXe Ha TEPPUTOPUHU COBpEeMEHHOTo A3epOaiikaHa Hadaimu cokparmiarbes [15, 17, 20, 28].

B npouiom oyeHb OONBIION, a CO BpeMEHEM YMEHbILIEHHBIM apean CYUTAEeTCS PEIUKTOBBIM
apeajyioM, a caMm BHJl — PEIIUKTOM. PeuKTOBBIN (Jat. relictum — OCTAaTOK) — BUIBI PACTEHUHN WIN
KUBOTHBIX, KOTOpPbIE OBLIM IIMPOKO PACIPOCTPAHEHBI B MPOILIOM, HO CE€HYac COXPaHWIUCH JIUIIb
Ha HEeOOJIBIIION TEPPUTOPHUH, IIPOAOIIKAS CyIlecTBOBaHuE [3].

Tepmun «PenukT» BriepBble ObUI BBEJACH B HAYYHYIO JHTEpaTypy B 1875 romy Hemenkum
reorpadom u anrpomnonorom Ockapom @epaunangom [lemenem [35].

N3-3a orpannumBaronmx apean ¢akTopoB (Kammar, 30aduT), BUAOB JIPYTHX PACTCHHU,
reorpago-reoJoru4eckoi (ropHsle, JOJUHHbBIC, CKAIbHbBIE, BOAOEMbI) TUHAMUKNA U MU3MEHYHBOCTH,
IPAHMIIBI apEeaIOB PACIPOCTPAHEHHUS BUJIOB PACTEHUH B UCTOPUYECKU I'€OJIOTHYECKHUE MTEPUOJIbI HE
Obun ycTOMUMBHIMH. B nanmpHeieM BechbMa CEpbEe3HOE BIHMSHHE HAa PACTHTEIbHBIC apeasl,
0COOEHHO Ha rpaHUILy JIECOB, OKa3aJId U aHTPONOTEHHBIE (PaKTOPHI.

N3yuenue, 3ammra, yCTOMUMBOE HCIIOIB30BAHUE U COXPAHEHHME PEIUKTOBBIX PACTEHUU B
Pa3IMYHBIX acleKTax s OyIylIuX MOKOJIEHUH Bceraa ObUIM B IIEHTPE BHUMaHUsA OOTAaHUKOB BCErO
mupa. C. B. CakcoHOB M JApyrue. aHalIM3UpPys HCCIIEAOBAaHUSA, NPOBEJIEHHBIE C PEITUKTOBBIMU
pacteHusiMHM, oOHapykeHHbIMH B IloBOJKbE, MPUIUIM K BBIBOAY, YTO Hapsly ¢ HUCTOPUUYECKUM
dbopmupoBaHueM (QIOpbl MECTHOCTH I€1€CO00pa3HO H3y4aTh dSKOJIOro-reorpaguueckue u
OMOPKOJIOTUYECKHE OCOOCHHOCTH OTHENbHBIX BHUAOB. M3ydueHHEe COBPEMEHHOTO COCTOSHUS
PEIUKTOBBIX BUAOB PACTCHHUN SIBISIETCS OJHUM M3 OCHOBHBIX OMPEACISIOMNX (AaKTOPOB B OXpaHE
pactenuii [27].

Penukrbl  ABISIFOTCS  COBPEMEHHBIM  IPOSIBICHHUEM  JKMBOI'O MHpa MPOLUIOTO, HUX
MIPOUCXOXKICHUE OMPEIEIAeTCs Te0JIOTHYECKUM BO3pacToM (uopbl U (ayHbl. TpEeTUUHBIE PETUKTHI
— BUJIbI, COXpaHuBLIMECS 0€3 CYUIECTBEHHBIX W3MEHEHHH CO BPEMEH IUIMOLCHA.
OUIIOreHEeTUYECKUE PEUKTBI — 3TO BH/JIbI, IPUHAJUIEkKAIINE K KPYIHBIM TaKCOHAM, MOJIHOCTBIO
BBIMEPLIMM JECATh WJIM COTHM MWJUIMOHOB JIeT Hazald. Kak mpaBuiao, OHM Mal€O3HIEMUKH.
I'eorpadguueckne peauKTBl — BHJIbl, COXPAHUBIIMECS B ONPEACICHHOM PEruoHe Kak OCTaTKU
¢nopsl U (dayHbl TEOJIOTMYECKUX MepuoioB. llceBmopenukTel — BUABI, IOABEPIIIUECS
pa3pyLIUTEIbHOMY BIUSHUIO YEJIOBEUECKOW AEATEIbHOCTH 3a IMOCIEAHHME JABa ThICAYENETHS, MX
apeanbl COKpPaTHWJIUCh, a HX OCOOM YMEHBIIWINCh, OCTaBasChb IPEUMYILIECTBEHHO Ha
TPYIHOJOCTYIIHBIX yyacTKaX. Bce maneosHaeMHuKH TakxKe SIBISIOTCS peluKTaMu [26, 32, 34].

B. B. AnekcuH 1 apyrue pasneiuid peauKThl Ha CIEAYIOIIUE IPYNIbl B COOTBETCTBUU C UX
KJ1accupuKaluen Mo reoIorTnYecKuM MepHOIaM:

1. PenmukTHI ME€30304;

2. Penukrsl 111 nepuona;

3. PenuKTBI IEMHUKOBOTO NEPUO/A;

4. PenuKTHI TOCIENETHUKOBOTO Tiepuoaa [3].

A. A. I'poccreitm nenut penukTel KaBkasa Ha cieqyronye 3 CTOPHUYECKUE TPYTIIIBL:

1. Penuxrsl I nepuona.

A. Me3otepmaibHble peUKThl apkTryeckoi ¢iopsl 111 nepuona.
b. Mesorepmanbhble penukThl apkrudeckod ¢uopsl I mepumoma — Ttypraiickue
PEJIUKTBHI.
B. Kceporepmuueckue penuktsl 111 nepuoaa.
2. PesuKTHI T€THUKOBOTO MEPHO/ia (ME30TEPMHUUYECKHUE).
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3. PenukThI mOCIeNneJHUKOBOTO reproia (KCepoTepMuiIecKue penukThl) [13].

B. U. bapanoB B ocHOBHOM nenuT penukroByto (mopy Kaskaza III mepwoma Ha aBa
CaMOCTOSITENTBHBIX (PIIOPUCTUUECKUX KOMILJICKCA:

1. PenukTel monTasckoro Tuna Il meproma cyoTponudeckoit Guiopsl.

2. PenukThl ymepenHo-TepmodriibHON (hiopsl Typraiickoro tuma Il mepuona [8].

Penuktel, oTHecenHble A. A. I'poccreiimoM k mepuony no apkrudeckoit ¢uopsl Il mepuona,
MCTOPUYECKH COBMANAIOT C Trpynmoil penukroB otHeceHHBIX A. H. Kpumrodosuuem u B. H.
bapanoBsiM k monraBckoi (ope (panee Typraiickoil). YuuteiBas 310, penuktsl Il mepuoma B
nenapoduope AzepbailpkaHa MO UCTOPUKO-(DIOPUCTHUECKOMY KOMILJIEKCY MOXKHO pa3[euTh Ha
CJIEYIOIIUE TPYIIIIbI:

1. PenukTel  CcyOTponmM4YecKod — BeuHO3eneHOW — monTaBckod  duioper I mepuona
(Me30TepManbHbIC PENUKTHI 10 apkTudeckor (opsl 111 mepuona).

2. Me3otepmanbHbie peauKThl apkTudeckoit ¢uopsl Il mepuona, cOpackiBaroIue JUCTBY, —
Typraiickue peJMKTHI.

3. Kceporepmuueckue penuktsl 111 nepuona.

B macrosmiee Bpemsi B ecTecTBeHHOW Quope A3sepOaiipkaHa HACUUTHIBACTCS § BHJIOB
PEJIUKTOBBIX JIEPEBHEB U KYCTApPHUKOB, OTHOCSIIMXCS K 7 ceMelcTBaM U § poaaM M3 IMOJITaBCKOM
¢bopsl, 3 KoTophiX B KpacHyro kaury Azepoaiimxanckoit Pecriyonuku 3aHeceHbl 6 BUTOB.

B necHpix o9kocucremax 3araranbckoro u - benokanckoro pailoHOB  A3zepOaimxaHa
BCTPEYAIOTCS ~ OTHOCSIIMECS K  CyOTpONMYECKOH, BEYHO3EJIEHOM  IONTaBckoil  Quope
(me3orepmanbHbie penukThl Ao Il mepuoma apxTuueckoit ¢Giopsl) 6 PENUKTOB JIPEBECHO-
KYCTapHHUKOBBIX BUJIOB 6 CEMEICTB U 6 POJOB: SABISIOLINECS PEAKUMU pacTeHusMu AzepOaiipkana
— Taxus baccata L., Platanus orientalis L., Punica granatum L., Hedera pastuchovii Woronow ex
Woronow u Diospyros lotus L. Kpome Buna Smilax excelsa L. octanbable 5 BUIOB OBbLITH BKIIFOUEHBI
B «KpacHyto kuury AszepOaiimxanckoit Pecyonukuy.

Taxus baccata L. — teHeBbIHOCIUB, MOpO30oycTOoW4YUB (—20-25°C), HEyCTONYMUB K CUIBLHOU
COJIHEYHOM pajuaiuu. XOpoIlo pacTeT Ha HENTyOOKHUX IOYBaX, HE JIOOUT OYEHb CYyXHUE€ IOYBBI.
TpeboBarenieH K BIaKHOCTH BO3yXa, pacTeT MEIJICHHO [4].

[To pe3ynbraTam uccieoBaHUN U aHATKW3a OMONIOTUYECKUX 0COOEHHOCTEeH HaMu BUABI Taxus
baccata L., Hedera pastuchovii Woronow ex Woronow u Smilax excelsa L. Obln BKIIIOYEHBI B
penukthl [lonTaBckoit uiopst (Tabnuia).

Tabmuna
PEJIMKTOBBIE U PEJJKME B /1bI 3ATATAJIBCKOU U BEJIOKAHCKOM JEHAPO®JIOPHI,
KPACHAS KHUT'A, CTATYCBI U APEAJIBI PACITPOCTPAHEHM A

Cemeticmeo, poo u 6uo Kamezopuu u cmamycwi 61006 Pacnpocmpanenue,
no Kpacnomy Cnucxy IUCN apeainvl
Cupressaceae
Juniperus foetidissima Willd. 10 penkuil Bua pacteHus B AzepoOaiikane. benokaHsl
Kateropus «bin3kue kK OnacHOMY MPeeny» -
NT
Pinaceae
Pinus kochiana Klotzsch ex K. Penukrosslii Bug Typraiickoit gpnopsl. 1o Benokansl,
Koch = P. sylvestris var. hamata penkoe pacrenne Asepbaiimkana. NT OacceiiH pek
Steven benokan, bynansir,
Kapa0, I'apabopcy
Taxaceae
Taxus baccata L. Penukrosslii Bug [lonraBckoii diaopsl. Ito 3akaTtana,

penkoe pacteHue Asepbaiipkana. Kateropus benokansl
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Cemeticmeo, poo u 6uo Kameeopuu u cmamycwi 61008 Pacnpocmpanenue,
no Kpacnomy Cnucxy IUCN apeanvi
«Ys3BUMBIE K Ucue3HOBeHUIO» - VU A2c+3C
Cannabaceae
Celtis caucasica Willd. Do penkuii BuI pacTeHus B AzepOaiimKane. 3akarana,
Kateropust «biuskue K OacHOMY MPEaety» - Benokans
NT
Cornaceae
Cornus mas L. Penukrossrit Bug Typraiickoit Gpuiopst 3akaTtana,
benokansl
Ericaceae
Vaccinium arctostaphylos L. PenukroBsiit Bua Typraiickoit dhiops 3akaraina
Rhododendron caucasicum Pall. 310 peakuil Buj pacteHus B AzepOaiimkane. 3akarana,
Kareropust «HaxoauTcsi B KpUTHYECKOU Bbenoxansl,
omacHocTi» - CR Blab (I, 11, 1, 1V, V) Gacceli p.
KapaGuait
Rhododendron luteum Sweet Do peakuit Buj pacteHus B AzepOaiimkane. BenokaHCkuii p-H,
Kareropust «HaxoauTcst B KpUTHUECKOM ropa ['y0ek u
omacHocT» - CR B2bb (I, I11) Gacceiit p.
Karexuaii,
teppuropust AI'b
3akartaibl
Quercus iberica Steven ex M. Penukrossrit Bua Typraiickoii diopsl. D10 3akarana,
Bieb. penkoe pactenue Azepbaitmkana. DD benokansl

Quercus pubescens Willd. (Q.
crispata Steven = Q. pubescens
subsp. crispata (Steven) Greuter &
Burdet)

OTo0 peakuil BUI pacTeHus B AzepOalipkane.

Kareropust «bauzkue Kk onacHOMy OpeaeLy» -
NT

Anazanb-Arpuyait

Fagus orientalis Lipsky PemukroBsiit Bua Typraiickoii ¢topbt 3akaTaia

Hydrangeaceae

Philadelphus caucasicus Koehne PenukroBbrit Bua Typraickoii Gpopsr 3akarana,
benokaHbl

Oleaceae

Fraxinus coriariifolia Scheele

PenukroBsiii Bua Typraiickoit ¢iopsl. Ito
penkoe pacteHne Azepbaiimkana. LC

AnazaHb-Arpuyaii

F. excelsior L. Penukrosslit Bug Typraiickoit Gpiopst 3akarana,
benokaHbl

Jasminum officinale L. Oro penxoe pactenue AszepOaiimkana. VU D2 3akarana

Juglandaceae

Pterocarya pterocarpa (Michx.) Penukrosstit Buj Typraiickoit gopsl. 910 3akarana,

Kunth ex Iljinsk. penkoe pacrenne Asepbaiimkana. EN B2b (I, I,  Bemokanst
1D}

Juglans regia L. Penukrosslii Bug Typraiickoit gpiopsl. 1o 3akarana,
penxoe pacteHue Azepbaiimkana. NT Bbenokansl

Celastraceae

Euonymus velutinus (C. A. Mey.) 3to peakoe pactenue AzepOaiikana. 3akarana

Fisch. & C. A. Mey.

Kareropus «Ys3BuMbIe K ucue3HOBeHUIO» - VU

Alac; Blb (1, 1)

Platanaceae

Platanus orientalis L.

PenukroBsiit Bua [lonTaBckoit (iopsl. 310
penkoe pactenue Azepoaiimxana. Kareropus
«Ysa3BUMBIE K UcUe3HOBeHUIO» - VU A2¢+3

bemokansl, qonrHa
p. XpIHOYTrOBUa
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Cemeticmeo, poo u 6uo Kameeopuu u cmamycwi 61008 Pacnpocmpanenue,
no Kpacnomy Cnucxy IUCN apeanvi
Smilacaceae
Smilax excelsa L. PesnukroBsrii Bux ITontaBckoit Gpropsr Aunazane-Arpuyait
Rosaceae
Pyrus salicifolia Balb. Oto penxuil Bua pacteHus B AzepOaiimkane. 3akarana
Kareropust «bnauzkue Kk onacHOMy Npeaeny -
NT
Sorbus torminalis (L.) Crantz Penukrossrit Bug Typraiickoit Gpuiopst 3akarana,
benokansl
Rosa zakatalensis Gadzh. Do penkuii BUI pacTeHus B A3epOaiimKane. Anazans-Arpuuaii,
Kateropus «bnuskue K onacHOMY Mpeaesy» - 3akaTaia, c.
NT Axaxnmapa
Pyracantha coccinea M. Roem. Dro pemkoe pacTenne Asepbaiimkana. 3akarana

Kareropwust «Y s:3BuMBIC K HCUe3HOBEHHIO» - VU
Blab (I11) + 2ab (111)

Amygdalus fenzliana (Fritsch)
Lipsky

DT0 peakoe pacTeHue AszepOaiipkana.
Kareropus «Ysi3sBumbIe K ncue3HOBeHHIO» - EN
A2abc + 3c.

AnazaHb-Arpuyaii

Cerasus incana (Pall.) Spach PenmukroBsiit Bua Typraiickoii ¢iiopbt Ana3zaHb-
Arpuyaiickas
JI0JIMHA
Rubus saxatilis L. Oro peakoe pacTenne Asepbaiimkana. Benokansl,
Kareropus «Ys3Bumsbie k ncuesHoBeHHo» - VU GacceliH p.
A2c+3c Dunmnsuait
Rubus caucasicus Focke 3Oro peaxoe pactenne Asepbaitmkana. NT LC 3akarana,
benokansl
Prunus laurocerasus L. = 10 penkoe pacrenne Asepbaiimkana. LC Blbc  Benokansr
Laurocerasus officinalis M. Roem. (I, II, 1V)
Prunus spinosa L. PenukroBbrit Bun Typratickoii (haopsl 3akarana,
benokaHbl
Crataegus pontica K. Koch. Oto penkoe pactenue AzepOaiikana. 3akarana,
Kareropus «¥Ys3BuMsble k ncue3HoBeHMIO» - EN  benokansr
Alabc; B22ab (I, 1)
Mespilus germanica L. Penukroserit Bug Typraiickoit Guiopst 3akarana,
Bbenokansl
Anacardiaceae
Pistacia mutica Fisch. et C. A. Oro penkuil Buj pacteHus B AzepOaiimkane. 3akarana
Mey. Kateropus «bnuskue K onacHOMY Mpeaemy» -
NT
Elaeagnaceae
Hippophae rhamnoides L. Oro penxoe pactenue Azepbaitmkana. NT VU 3akarana,
D2 bemokans!
Salicaceae
Populus transcaucasica Jarm. ex Penukrossiii Bug [lontaBckoii ¢iaopsl. Ito 3akaTana
Grossh. penkoe pacrtenue Azepbaiimxana. Kareropus
«Ys3BuMble k ucuesnoBenuro» - EN B2b (I, 1)
c (V)
Salix alba L. Penukrossrit Bug Typraickoit Giopst 3akarana,
benokansl
Araliaceae
Hedera pastuchovii Woronow ex Penukrosslii Bug [lonraBckoii diaopsl. Ito 3akarana

Woronow

penkoe pacrenne Asepbaiimkana. CR Alabc;
Blb (I, IV)
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Cemeticmeo, poo u 6uo Kameeopuu u cmamycwi 61008 Pacnpocmpanenue,
no Kpacnomy Cnucxy IUCN apeanvi

Ebenaceae

Diospyros lotus L. Pesnukrosrit Bu ITonraBckoit Gpmopsl. D10 3akarana,
penkoe pacrtenue AzepoOaiimkana. NT EN benokanst
Alabd; B1b (I, 1V)

Aceraceae

Acer pseudoplatanus L. PenukroBsiit Bua Typraiickoit ¢iopsl. 1o 3akarana
penkoe pacrenne AszepOaitmkana. NT

Acer hyrcanum Fisch. ex C. A. Penukrossrit Bug Typraiickoit gpropsl. 1o 3akarana,

Mey. penkoe pacteHue AsepOarimkana. NT benokansl,

Anazanb-Arpuyai

Acer ibericum M. Bieb.

Penxutt Bug Azepbaiimkana. DD

Anazanb-Arpuyai

Acer laetum C. A. Mey.

PenmukroBslit Bua Typraiickoil Gpmopsr

3akarana

Betulaceae

Alnus barbata C. A. Mey.

Penukrosstit Bug Typraiickoit Gpiopsl.
Cy03H1eMuuHOE pacTeHue AszepOaiikana

Ana3zaHbp-Arpudait

Corylus colurna L. PenmukroBsiit Bua Typraiickoit ¢pyopbl. 310 3akaTaia
peaKoe PHIEMUYHOE pacTeHue AsepOaiikana.
Kateropus «Ys3BuMbIe K Mcue3HOBEeHHIO» - VU
D2
Corylus avellana L. PenukroBbiit Bua Typraiickoii ¢pyiopbl. 3akaTtaia,
benokansl
Carpinus orientalis Mill. Penukrossrit Bug Typraiickoit Gpuiopst 3akarana,
benokans!
Carpinus betulus L. PenmukroBsiit Bua Typraiickoii ¢topbt 3akaTtaina,
benokansl
Tiliaceae
Tilia begoniifolia Steven PenukroBsiit Bua Typraiickoit ¢pyopbl. 310 3akaTaia
penkuit Bun pacteHust Azepoaiimpkana. NT
Rhamnaceae
Rhamnus spathulifolia Fisch. et C.  Penukrossiit Bua Typraiickoit hopst 3akaraia,
A. Mey. benoxansl
Punicaceae
Punica granatum L. Penukroserit Buj [lonraBckoit giopel. Ito benokanbl
pEAKOe PHOPHUTETHOE SHIASMUYHOE PACTCHHUE
Azepbaitkana. Kareropus «Ysa3BuMbie K
ucuesnoenuo» - VU Blab (1, 1, 1)
Ulmaceae
Ulmus scabra Mill. PenukroBbrit Bun Typratickoii (haopsl 3akaraia,
benokansl
Ulmus glabra Huds. PemuxroBsrit Bux Typraiickoii ¢iopbt 3akaTaina,
benokaHbl

Buxaceae

Buxus sempervirens L. = Buxus
colchica Pojark.

Kareropus «Ysi3BuMble Kk ucue3HoBeHU0» - VU

D2

3akaraia, ceyo
Bepxnsisa Tana

Staphyleaceae

Staphylea colchica Stev.

DT0 peakoe pacteHue AsepOaiipkaHa.

KaTeFOpI/ISI «Y s13BUMEIE K HCUE€3HOBEHUIO» - VU

A2c+3c

3aKkaTajbCKUil 1
Benoxanckwnii
paioHsl,
tepputopus AI'b
3aKaTaibCKOro
paiioHa
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Cemeticmeo, poo u 6uo Kameeopuu u cmamycwi 61008 Pacnpocmpanenue,
no Kpacnomy Cnucxy IUCN apeanvi
Vitaceae
Vitis vinifera L. (V. sylvestris C. C.  PenukroBsiit Bua Typraiickoit ¢iopsl. 910 3akarana
Gmel.) penkuii BUI pacTeHUs B A3epOaiipkane.

Kareropus «Menee 61M3KHe K OTaCHOMY
npeneny» - LC

B Hacrosimiee BpeMs  peNUKTOBBIE pacTeHHs Typrailicko  ¢uopsl  BCTpe4aroTcs
npeumymiecTBeHHO B Tambimie, Konxuae u 4acTUYHO B Jiecax, MOKPHIBAIOIIUX IOKHBIE CKIIOHBI
bonasmoro Kaskaza. B AsepbaiijgkaHe eCTECTBEHHO paclpOCTpaHEHbl MPUHAUICKAIIUE K
Me30TepMaIbHBIM penukTaM Typraiickoit ¢uopsl 38 BUIOB JepeBbEB M KYCTapHUKOB U3 16
cemeiicT u 28 poaos [9, 11].

Ha tepputopusix 3araranbckoro v beinokanckoro palOHOB HaAXOASTCS] PETUKTOBBIC IEPEBbs U
kycrapHuku, 30 BugoB u3 15 cemelicTB, 23 ponOB OTHOCATCA K apKTUYECKOM, JMCTONAJHOMN
Typraickoii ¢uope (Me3oTepMalibHbIe PEIHMKTH apkThueckoi ¢mopsl I mepuoma). M3 mux 10
BunoB (Pinus kochiana Klotzsch ex K. Koch = Pinus sylvestris var. hamata Steven, Fraxinus
coriariifolia Scheele, Castanea sativa Mill., Quercus iberica Steven ex M. Bieb., Pterocarya
pterocarpa (Michx.) Kunth ex Iljinsk., Juglans regia L., Acer pseudoplatanus L., Acer hyrcanum
Fisch. ex C. A. Mey., Corylus colurna L., Vitis vinifera L. cauTaroTCsi pEeAKUMHU PACTCHHUSIMH
Azepbaiimkana. B necHbIx skocucTemax 3araraibCKoro U beiaokaHckoro pailoHOB pacpOCTpaHEHBI
36 penuKTOBBIX JIpPEeBECHO-KYCTapHUKOBBIX BuAOB III mepuoma, otHocsmmxcs k 21 ceMelcTBY U
29 ponam.

B pesynbrare uccnenoBanuii u ananmmsza «Kpacnoit kauru AszepOaiimxanckon PecryOmukny
[18, 19] u wuznannoit B 2016 romy asropamu T. C. MamenoseiM, O. O. WUckangep u T. X.
Tanpi00BeIM KHUTH «Penkue nepeBbs U KycTapHUKH A3epOaiiixkaHay yCTaHOBICHO, YTO B JIECHBIX
JKOcHUcTEMax 3araranbckoro M benmokaHCKOro pailOHOB BBISIBIEHBI 38 BUIAOB PEIKUX JIEPEBHEB U
KYCTapHUKOB, PUHAANEKAIUX K 23 cemelicTBaM U 35 ponam [23].

BbisiBIeHO, 4TO JieCHBIE SKOCHUCTEMBbI 3araraibckoro M benmokaHckoro pailoHOB Oorarsl
PENUKTOBBIMM M PEIKUMHU BHAaMU. Eciyu NpUHATE BO BHUMaHuE OnaronpustHele ans (iaopsl
MTOYBEHHO-KJIMMAaTHUECKHUE YCIOBUS MECTHOCTH, €€ IKOJIOro-reorpauyeckoe MoyokeHue, oouime
pek u OorarcTBo penuKTOBbIX BHUJOB llonraBckoit u Typraiickoil (iaopsl, TO 3Ty TEppPUTOPHUIO
MOXHO CUMTaTh PEIMKTOBOH. Bo Bcem mupe, B ToM uucie u B AzepOaiijkaHe, pH 03eICHEHUU
KPYIHBIX TOPOAOB, CTPOMTENbCTBE MApKOB M ajulel, B JIECOBOCCTAHOBIECHHM II€JI€CO00pa3HO
HCIIONIb30BaTh PE/KHE, SHIAEMHUYHbIE U PEIUKTOBbIE BHJIbI pacTeHU M3 MecTHOM ¢uopbl. Takum
o0Opa3oM coxpaHsieTcs reHO(OH/ PEIMKTOBBIX U PEAKUX, IEHHBIX pacTEHUH, BXOISAIINX B €IUHYIO
JIECHYIO KOCUCTEMY MHpA.
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BUO3KOJIOI'NYECKAS XAPAKTEPUCTUKA U UCITOJIb30BAHUE
Spinacia tetrandra Steven
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Abstract. The flora of Nakhchivan Autonomous Republic can be considered as a source of
vegetable raw materials rich in herbal, medicinal, technical and, in general, biologically active
substances. From this point of view, it is very important to study the modern state of wild vegetable
plants in Nakhchivan MR biodiversity, to search for new opportunities and traditional ways of their
use. In the article, biomorphological features and directions of use of Spinacia tetrandra, were
investigated. Plant specimens are found in saline areas, sandy soils, roadsides and settlements. It
spreads from plains to lower mountainous belts. Plant samples were collected from Gahab,
Zeyneddin, Jamaldin etc. regions. It is usually used cooked. Spinach is used in the preparation of
beetroot soup, soups and various vegetable dishes. Dried spinach is slightly inferior to meat in the
amount of protein it contains. Spinach is used not only fresh, but also canned and frozen.

Annomayusa. ®nopa HaxusiBaHCKON ABTOHOMHOHM PecrnyOnuku MOXeT paccMaTpuBaTbesi Kak
MCTOYHUK PACTUTEJILHOTO ChIPhs, OOraToro pacTUTENIbHBIMHU, JIEKAPCTBEHHBIMU, TEXHUYECKHUMHU U B
1[eJI0OM OMOJIOTMYECKH aKTUBHBIMU BemiecTBaMH. C 3TOM TOUKM 3pEHHUs OYEHb Ba)KHO H3YyYUTh
COBPEMEHHOE COCTOsSIHME OMOpa3HO0Opa3us JUKOPACTYIIMX OBOIIHBIX pacTeHud HaxubiBaHckoi
MP, uckarb HOBBIE BO3MOKHOCTM M TPAJAMULUOHHBIE CHOCOOBI MX MCIIONB30BaHUA. B crarbe
uccleioBaHbl  OuoMopdosiornueckue OCOOCHHOCTM M HampaBJiICHUs WCHONb30BaHUS Spinacia
tetrandra (IUNUHATA YETHIPEXTHIYMHKOBOTO0). DK3EMIUISIPHl PACTEHUH BCTPEUAIOTCS HA 3aCOJIEHHBIX
ydacTKax, MecyaHbIX I0YBaX, OOOYMHAX JOPOr M HACEJIEHHbIX NyHKTaX. PacmpocTpansercs ot
pPaBHMH J0 HIKHHMX TOpHbIX mosicoB. OOpa3ipl pacTeHuit OblM coOpaHbl B ['axaOGckom,
3eiiHe i IMHCKOM, J[XKaMaiImHCKOM U JIpyrux paiioHax. OOGBIYHO €ro MCIOJIb3YIOT B BApEHOM BUJIE.
HInuHaT UCHOIB3YIOT NMPHU NMPHUTOTOBICHUN CBEKOJBHHKOB, CYNOB M PA3JIUYHBIX OBOIIHBIX OJIOMI.
CyleHslii INMUHAT HEMHOTO YCTYTaeT MACY MO KOJIMYECTBY cojeprKkalierocsi B HeM Oenka. lllnunar
HCIIOJIB3YIOT HE TOJIBKO CBEKUI, HO TAKKE KOHCEPBUPOBAHHBIN U 3aMOPOKECHHBIM.

Keywords: wild vegetables, organic food, Chenopodium album, Spinacia tetrandra.

Knrouesvle cnosa: nukopacTymue pacTeHHs, HaTypaldbHbIE TMPOAYKTHI, Maph Oelas, IIMIHAT
YETHIPEXTHIYMHKOBBIH.
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Human society has been using wild vegetation since the beginning. Before agriculture, people
subsisted on the bounty of nature. The vast majority of edible wild plants are wild vegetable plants.
Thus, there are 5000 species of edible plants distributed in the world, of which 1200 species
belonging to 78 families are vegetable plants: 59 families (861 species) belong to dicotyledons and
19 families (336 species) to monocotyledons. Of these vegetable plants, 700 species are wild, and
500 species are cultivated. The first information about wild vegetable plants was found in the Plant
Studies book by Theophrastus, a Greek scientist living in the 4th century BC. They are mentioned
in the works of ancient Greek philosophers and scientists, in the so-called Roman agricultural
encyclopaedia of the 10th century “Geobotany” and in the works of the French scientists
Decandolia and Bois. Safflower, which has been called a “wild vegetable” since antiquity, was
cultivated in Rome and Greece, horsetail and blue clover in China and Japan, chives, clover and
thyme in Germany [1].

Vegetables and medicinal plants distributed in the flora are being studied at the modern level
by world scientists and new proposals for their utilization are being prepared. Due to its relevance,
large scientific research work is being carried out in these directions, which attracts attention even
today. There are 5,000 plant species in the flora of Azerbaijan, most of which are useful and widely
used in various fields of the national economy. The flora of the Autonomous Republic can be
considered as a source of plants rich in herbal, medicinal, technical and, in general, biologically
active substances. From this point of view, it is very important to study the modern state of wild
vegetable plants in Nakhchivan MR biodiversity, to search for new opportunities and traditional
ways of their use.

Nakhchivan MR flora includes 3021 plant species, most of which are useful and can be
widely used in various fields of the national economy. The flora of the Autonomous Republic can be
considered as a source of plants rich in herbal, medicinal, technical and, in general, biologically
active substances. From this point of view, it is very important to study the modern state of wild
vegetable plants in Nakhchivan MR biodiversity, to search for new opportunities and traditional
ways of their use. While studying the biodiversity of the region, numerous scientific studies have
been conducted on populations, bioecological characteristics and traditional uses of some wild
vegetable plants used in different seasons.

The main objective of the research is systematic analysis of wild vegetable plants belonging
to the Chenopodiaceae family distributed in the flora of Nakhchivan Autonomous Republic,
studying their bioecological characteristics and determining the possibilities of their use, as well as
evaluating their populations. Wild vegetable plants belonging to Chenopodiaceae family distributed
in different regions of the Autonomous Republic were taken as the object of research. During the
research, visits were made to various regions of Nakhichevan MR, interviews were held with the
people and the collected samples were analyzed. Research was carried out on the basis of classical,
floristic and systematic methods, but a number of modern methods were also used [2].

Chenopodiaceae family are about 1400 species in this section. In the flora of Azerbaijan, 101
species belonging to 33 genera of the Chenopodiaceae family are distributed. Representatives are
usually herbaceous plants, leaves are linear, rarely alternate, simple and sessile. Flowers are
bisexual, rarely unisexual, anemophilous and entomophilous, collected in panicles in spikes and
brooms. Inflorescences absent. The female consists of 3 fruit leaves, the ovary has a nest, a column
and several nozzles. Fruits are like nuts. Species of the genus are found in saline areas, sandy soils,
some species on clay slopes, weedy plants, roadsides and settlements. Many wild species are used
as fodder, vegetables, dyes and medicinal plants. Representatives of the section are annual,
perennial herbs or shrubs. According to our research, 12 species of wild vegetable plants belonging
to 4 genera were identified in the flora of the autonomous republic (Table).
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Table
HARVESTING TIMES FOR THE UTILIZATION OF WILD VEGETABLE PLANTS
OF THE Chenopodiaceae

Taxon name Used part Collection time (months)
Chenopodium album Young shoots and leaves IV-VI
Ch. urbicum Young shoots and leaves V-V
Ch. rubrum Young shoots and leaves V-V
Ch. polyspermum Young shoots and leaves V-V
Ch. foliosum Leaves, flowers and fruits of acacia V-V
Atriplex tatarica Baby plants V-V
A. turcomanica Baby plants V-V
A. hortensis L. Baby plants V-V
Spinacia tetrandra Baby plants - v
Salsola soda Baby plants V-V

Suaeda altissima Baby plants V-V
Salicornia europaea Young shoots and leaves V-V

As a result of research, the parts of wild vegetable plants belonging to the family have been
clarified and the harvest times for use have been determined. Based on literature materials and
conducted research, we provide brief information about the properties of use of these plants [3]:

Spinacia L. Unisexual, dioecious, male flowers are collected in spike-like broom-shaped
flower group, and female flowers are collected in flower axils. The female flowers are sessile and
are covered with a 2-4-toothed compound covering of the inflorescence. 2 species of the genus are
distributed in Azerbaijan and Nakhchivan MR.

Spinacia tetrandra Steven (shomu, somun, field spinach). It is an annual, glabrous plant with
one or more stems rising from the root. Their stems are simple or branched, 10-40 cm high. The
leaves are arranged in rosettes, long-stalked, horn-shaped, pinnately segmented, with blunt or sharp
parts, rarely entire. Stem leaves are usually more divided in female representatives and have short
petioles. In male representatives, the leaves are almost sessile. They cover half of the body, are
broadly spherical, with smooth edges. Male flowers consist of 4 ovate petals and 4 long-stalked
stamens. They are located in clusters. The panicles form a spike-shaped, apical cluster of widely
spaced flowers. Female flowers are located in balls in the axils of both the stem and the stem leaves,
and sometimes they are united with each other to form a (round) spiky fruit cluster [4].

They fall with the leaves. Ch. and m. III-V. They usually grow in clayey, slightly saline
semideserts. It is spread from the plains to the lower mountainous belt. Plant samples Gahab,
Zeynaddin, Jamaldin, etc. collected from the areas (Figure).

Chemical composition. The aerial parts of the plant contain vitamins A, B, C, D, K,
mucilaginous substances, organic acids and derivatives, phenolic compounds and phytoalexins. In
addition to vitamins and proteins, the plant also contains compounds of the elements calcium and
fluorine [5].

Usage. Roasting, squeezing, etc. were prepared from it. It is usually used by cooking.
Beetroot soup, soups and various vegetable dishes are prepared from it. Dried spinach is slightly
inferior to meat in the amount of protein it contains. Spinach is used not only fresh, but also canned
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and frozen, so that the biologically active substances in it do not change. It can be harvested in
April-Mays and in the last ten days of March when the weather is mild.
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Figure. Spinacia tetrandra Steven
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OLIEHKA MONYJISILUM gentayrea pseudoscabjosa Boiss. et Buhse
(OPAYBAJACKHHU PAUOH, ASBEPBAUJIZKAH)
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ASSESSMENT OF POPULATIONS Centaurea pseudoscabiosa Boiss. et Buhse
(ORDUBAD DISTRICT, AZERBAIJAN)

©Gasimov H., ORCID: 0009-0009-4075-3297, Ph.D., Nakhchivan State University,
Nakhchivan, Azerbaijan, hilalqgasimov@ndu.edu.az
©Huseynli E, Nakhchivan State University, Nakhchivan, Azerbaijan, frd.huseynli0l(@gmail.com

Annomayus. V3ydeHa cTpykrypa W MOPPOMETPUYECKHE TapaMeTphl TpEeX IOMYIISIHA
Centaurea pseudoscabiosa Boiss. et Buhse, omnpenenensl Mepsl oxpaHbl apeana. OIHcaHbI
coolIrecTBa ¢ ydyacTHEM JaHHOTO BHUAa. BrisiBieno 56 BumoB u3 21 cemeiictBa u 48 pomos.
[Ipeobmanaromee 4ncino BUAOB U3 ceMmeiicTB Asteraceae, Rosaceae m Fabaceae. [lomunmpyror
MHOTOJICTHHE TpaBbl W Kcepodutsl. Paznuume B umcine BHAOB B COOOIIECTBAX M Pa3IUUMs
Mop(domeTpruyecKux Mmokaszareseil reHepaTuBHbIX dKk3eMIusipoB Centaurea pseudoscabiosa MOXHO
OOBSICHUTh YCIOBUSIMH MHUKPOKJIMMAara MECTOOOMTaHus. B Bo3pacTHOM creKTpe MOMmyasui
peo0IaaroT MOJIOJBIC W CPEAHKE TeHepaTuBHBIE ocobu Centaurea pseudoscabiosa. Tlomymsium
I11 u II3 MOoXHO OxapakTepHu30BaTh KaK CTAOMJIbHBIE CPEIHEro Bo3pacta, momyisinuio [12 — kak
ctabunpHO Monoayto. [lonyueHnHas nHdopMalus MOXKET CTaTh OCHOBOW JJISt CO3JJaHMs TPOTPAMMBI
MOHHUTOPHUHTA JAPYTHUX PEIKHX, JHAEMUYHBIX M HAXOMSIIUXCS TOJI Yrpo30d HCUE3HOBEHUS
MOMYJISIIIUN PACTEHUH C LETBI0 OXPAHBI PEAKOTO SHJIEMUYHOTO PACTEHUsSI B €T0 €CTECTBEHHOM cpejie
oOuTaHwus.

Abstract. The structure and morphometric parameters of three populations of Centaurea
pseudoscabiosa Boiss. et Buhse were studied, and measures to protect the area were determined.
Communities containing this species are described. 56 species from 21 families and 48 genera were
identified. The predominant number of species are from the families Asteraceae, Rosaceae and
Fabaceae. Perennial grasses and xerophytes dominate. The difference in the number of species in
communities and differences in morphometric parameters of generative specimens of Centaurea
pseudoscabiosa can be explained by the microclimate conditions of the habitat. The age spectrum
of the populations is dominated by young and middle-aged individuals of Centaurea
pseudoscabiosa. Populations P1 and P3 can be characterized as stable middle-aged, population P2
— as stable young. The information obtained can form the basis for establishing a monitoring
program for other rare, endemic and endangered plant populations in order to protect the rare
endemic plant in its natural habitat.

Knroueswie cnosa: PaCTUTECIIbHBIC COO6H.[GCTBa, TaKCOHOMHA, ACTpOBBIe, BaCHJICK
JI0KHOCKaOHMO30BEIN.

Keywords: plant communities, taxonomy, Asteraceae, Centaurea pseudoscabiosa.
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CoxpaHeHHe peKiX U OXPaHsSIEeMbIX BUJIOB — OJHA U3 TJIABHBIX 33/1a4 OMOJOTHYECKON HAyKH.
UtoObl MOHATH CTAaTYC BUJA PACTEHUSI B KOHKPETHOM PEroHE, HEOOXOAUMO 3HATh OMOMOP() 0JIOTHIO
oco0eil, YMCIeHHOCTh 0CO0€, BO3PAaCTHOM CIEKTP U OCOOEHHOCTH MPOCTPAHCTBEHHON CTPYKTYPhI
HeHononynsiiuii. B COBOKYIHOCTH 3TH  JaHHbIE TO3BOJISIIOT  OLICHUTh TE€HETUYECKHM
aIaNTallMOHHBIA TOTEHIIMAT M KOHKYPEHTOCIOCOOHOCTh pACTCHHM, a TaKke OCOOCHHOCTH
B3aMMOJICHCTBUSI 0cobOell ¢ yclaoBUSIMH OKpyxkatomiei cpenbl. Llens uccrnegoBanus — H3Y4YHThH
MOMYJSAUMOHHYI0 CTpyKTYpy Centaurea pseudoscabiosa Boiss. & Buhse ¢ 1enpio oLeHKH
YCTOHYMBOCTH 3TOTO BUIA W pa3pabOTKM Mep MO COXPAHCHUIO B CEBEPO-BOCTOYHON YacTH €ro
apeana. Konnenmws 3amutel OuopasHooOpa3usi 03Ha4aeT HEOOXOMUMOCTh W3YYEHHUS COCTOSHUS
MOMYJISUMNA pacTeHUM, MPOU3PACTAIOIINX B MPUPOAEC U MMEIOIIUX TEHJCHIUIO K cokpaieHuto. K
peAKUM U Hcue3aronuM BugaM otHocsTes Centaurea pseudoscabiosa Boiss. & Buhse u C. cyanus
L., obHapyxeHHbIe B paiioHe barabara (okono cena buueHak) u HeKOTOpbIX paiionax Opaydaackoro
paiiona. Jlns oueHku cocrossHUS Tpex mnomynsiuuii Centaurea pseudoscabiosa vccnenoBalid UX
apeasbl, SKOJOTHYECKYI0 U (DUTOLICHOTHUYECKYIO CTPYKTYpYy, OOTAaHMYECKYIO0 XapaKTEepPHCTHUKY,
Mop(domeTpruyecKkre moKa3areau pacCTeHU 1 KOPPENIALNIO CTaTuil OHTOTeHe3a.

DTOT BUJ PaclpOCTPaHEH B CTEMHBIX U TPaBSIHO-CTEIHBIX pailoOHaX, MHOTAA BCTPEUaeTCs Ha
KaMEHHUCTBIX M IEOHHUCTHIX CKJIOHAX. [Ipy M3y4eHWH BHIIOBOTO COCTaBa COOOIIECTB C y4acTHEM
Centaurea pseudoscabiosa, 6w110 BbIsiBIeHO 0KoJIo 40—50 BuaoB. [IpumedarenbHO, YTO B COCTaBe
npeodIagaroT MPEeUMYIIECTBEHHO BUIBI PACTeHUM, MpUHAJIekKallue K ceMmeiicTBam Asteraceae,
Rosaceae, Poaceae m Fabaceae. B »skomormuyeckux rpynmax — Me30(pUTBI M MHOTOJICTHHE
TPaBSIHUCTHIC KU3ZHECHHBIC (DOPMBI.

Ananu3 MopdomeTpudyecKux TMoKaszaTreiaeil u Bo3pacTHOro cmektpa rpynnsl Centaurea
pseudoscabiosa, B KOTOpOW MpeoOIagaroT MOJOJbIe WM CPEIHEBO3PACTHBIE T'€HEPATHBHBIC
pacTeHusi, TIO3BOJISIET OXapakTEepPU30BaTh BCE TMOMYISAIMUM KAaK CTAOWIBHO MOJIOJBIE U
cpenHeBo3pacTHhie. B 3TOM cCMmbIcne 1O pe3ylbraraM TMOJEBBIX HCCIECIOBAHUNA  MOMXHO
pEeKOMEHI0BaTh pa3pabOTKy MporpaMMbl MOHUTOPUHTA MOMYISALUNA AN COXPAHEHHs] CTPYKTYPHI
BUJIA U TIOJIJIEP>KAHUS €r0 B €CTeCTBEHHBIX ycnoBusx (Tabmuia).

Tabnuma
MOPPOMETPUYECKHUE IHOKA3ATEJI HAI3SEMHBIX OP'AHOB
PA3JIMYHBIX TIOITYJIAINU Centaurea pseudoscabiosa
Tokazamenu 111 112 113
BricoTa renepatuBHOrO mnodera, CM 89,4+5,6 a 132,4+11,8 b 90,4+39 a
Uwcro reHepaTHBHBIX TOOEroB/0CO0b, MIT. 3,7£09 a 7,.8£1,7b 5,2+1,0a
Uucno uBeTkoB B 1 reHepaTUBHOM KUCTH, LIT. 10,4t1,4 a 18,5£2,1b 16,8£1,6 b

N3ydeHne HKoJIOro-00TaHMYECKMX OCOOEHHOCTEW MPHUPOAHBIX MOMYISAUUN  PEIKHX,
HaxXOSLIUXCS TIOA YTPO30M HCYE3HOBEHHS U DKOHOMMUYECKM BaXXHBIX BHUAOB PAacTEHUN
ompenensercss npuoputeraMu CrTparernd IO OXpaHe OHMOJIOTMYECKOTO pa3HOOoOpas3uss U HX
3¢ deKTHBHOMY UCMOJIb30BaHHIO, B TOM YHCIIe B KauecTBe (hapMaleBTUUeCKuX pecypcoB. CeroaHs
€CTECTBEHHbIE TMOMY/SIUU MHOTHMX JIEKAPCTBEHHBIX PACTEHUN IOABEPraroTCs aHTPOIOI€HHOMY
JaBJICHUIO, CBS3aHHOMY C pa3pylIeHHEM Ccpelbl OOWTaHMs, YBEITMYEHHUEM BbIIIaca CKOTa U
HEKOHTPOJIUPYEMBIM COOPOM, UTO MPUBOAUT K TPYIIOBOM ferpaganuu [1, 6].

Craryc Centaurea pseudoscabiosa no cux mop He wu3ydeH. [losToMy BO3HUKaeT
HE00XOJUMOCTh HCCIIEJOBAHUSI COBPEMEHHOTO COCTOSIHUS MOMYJISLUI, YTO MO3BOJIUT B OydylIieM
CIUIAaHUPOBAaTh MEPONPUATUS IO MOHMTOPHUHIY M OXpaHE BHMJAa B MECTaX €ro €CTECTBEHHOI'O
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npouspactanus. C. pseudoscabiosa — 3TO OTHOJIETHEE WM JIBYJCTHEE TPABSHUCTOE PACTEHHUE C
OyrpucThiM cetdarbiM cTebnem. CTBOJI BETBUCTHIN, JIMHHBIN, B cpeaHem 40—80, mHorma mo 120—
150 cwm BeicoTI, TommmHbl 6—7 (10) Mmm. CTebnu 3eJI€HOTO WM ClIerKa MyPIypHOTO IBETA 3a CUET
aHTOIIMAaHA, TIOKPHITHI MHOTOKJIETOYHBIMU TPOCTBIMH BOJIOCKaMH. HIDKHSS 4acTh CTEOJIS MOKPHITA
MHOTOKJICTOUHBIMH, Pa3BETBICHHBIMH, >XECTKUMH BoJIoOcKamH. [lomepeyHoe cedeHue CTBOJIA
MHOTOYTOJIbHOE WM OKpyryioe. ITacTUHKM JMCTHEB IIENIbHBIC, HE3PEIIbIE JHUCThS MEPUCTHIC WIH
TUpOBUAHBIC. BereraruBHble U T€HEpATUBHBIE B3POCIbIE OCOOU JIOMACTHBIE WIIM JIBYJIONACTHBIE.
JlliHa HIDKHUX JIUCThEB jgocturaet 40 cM, UMeeT JOBOJIHHO JTUHHBIA 004K000pa3HbIi cTebens. Y
HUX HET YEpEIIKOB, a Yy JBYNEPUCTHIX JHUCTHEB Kpas IMOCIEIHEr0 CErMEHTa KPYIHO3yO4aTble W
KpyIHEe OCTaJbHBIX CErMeHTOB. KpaeBble cerMeHThl penKo 3yO4aThle, BECh Kpal JHWHEHHO-
JIAQHIICTHBIN WJIM TIPOJIOJITOBATHIN, PACTIONOKEHBI B PA3HBIX IUIOCKOCTSAX, MHOT/A 3arHYTHI K HIDKHEH
MOBEPXHOCTH JHCTa. BBepx Mo CTeOMO0 — pa3sMephl JHCTHEB YMCHBINAIOTCS, YEPEIIOK
yKOpauMBaeTcsi M ¢parMeHTaIus JIMCTOBOMH ITOBEPXHOCTH yMEHbIIaeTcs. BepxHue u cpemHue
JUCThS CUASYHE, TTOCICIHUNA WICHHUK MEePUCTO-PACCEUCHHBIX WIIM TMEPUCTO-PA3ICIECHHBIX CPEIHUX
JUCTBEB KpynHee [2, 4, 5].

Pazuuity B MopdomMerpuyeckux IMOKazarensix MOXKHO OOBSICHUTh AKOTOMUYECKUMH
ycnoBusiMu. Tak, ycnoBust ooutanus [11 npeumymiectBenHo kcepodutheie, 12 — me3zodpuTHbIE, a
[13 — mpomMexyTouHbIE MO BIAroo0ecneueHHoCTH [7].

AHanu3 BUIOB pacTeHM, cOOpaHHBIX B coolmiecTBax ¢ Centaurea pseudoscabiosa, BHISIBUI
56 BunoB, u3 21 cemeiictBa, 48 ponoB. TakcCOHOMUYECKMI aHANW3 MOKa3aj, YTO JOMHHUPOBAIU
BH/JIBI, IPHHAIJISKAIIHNE K ceMmericTBam Asteraceae (15 BumoB u3 11 ponos), Rosaceae (6 BumoB u3 4
ponoB) u Fabaceae (mo 5 BumoB u3 5 pomo). HacuuteiBaercs 26 BumoB wim 44,64% ot oOmiero
coctaBa (DIOPBI M3YYICHHBIX MOMYIISIUH.

AHanu3 )KHU3HEHHBIX (DOPM TIOKa3a, YTO MHOTOJICTHUE TpaBbl cocTaBwim 53 Buna (94,64%),
nonykycrapuuku — 1 Bug (1,78%) u kyctapuuku — 2 Buaa (3,57%). Mexny nomynsinusMu
HaOJIIOIAI0TCS pa3inuus B BUJIOBOM coctaBe: B P1 — 43 Buna, B P2 — 35, B P3 — 36. Koadduruent
cxonctBa ¢uopbl Mexnay I11 u I12 cocraBnser 0,75; 1,1 mexny P2 u P3; Mexny Pl u P3
coctapisier 0,81. Paznmuuus B yucie BUIOB B MOMYIALMSIX MOXXHO OOBSICHUTH PA3IMUUSIMH B
MUKPOKIMMAaTUYECKUX YCIOBUSAX M BIaroodecreuyeHHocTH [3].

B Bo3pacTHOM cliekTpe Momynsiuii mpeodaaaaroT MOJOAbIe U CPEeIHNE TeHEPAaTUBHBIE 0COON
Centaurea pseudoscabiosa.

[onynsauuu 11 m I13 MoXHO oXapakTepu3oBaTb Kak CTaOWJIbHBIE CPEJHETr0 BO3pacCTa,
nomyrsanuto [12 — xak cTabUIbHO MOJIOIBIE.

[Tomyuennass nHGOpMAIHsT MOXKET CTaTh OCHOBOW ISl CO3AaHUS MPOTPaMMbl MOHHUTOPHHTA
JIPYTUX PENKHX, SHACMHYHBIX M HAXOSIIUXCS TIOJ] YTPO30H HCUYS3HOBSHUS TOIMYIISIIIAA PAaCTEHUH ¢
LIETTBI0 OXPaHbI PEJIKOTO SHJIEMUYHOTO PACTEHHUS B €70 €CTECTBEHHOM Cpesie 0OUTaHMUS.

Cnucok rumepamypul

1. Hiiseynova A. Y., Qaraxani P. X. Azorbaycan florasinda Centaurea L.cinsinin bozi
novlorinin (yarimcins Cyanus Juss.) sistematik vo morfoloji tohlili / AMEA-nin xoborlori,
Biologiya elmlari. 2011. C. 66. Ne2. S. 13-16.

2. Osgorov A. M. Azarbaycanin bitki alomi (Ali bitkilor-Embryophyta). Baki: TEAS, 2016.
240 s.

3. Novruzov V. S. Fitosenologiyanin (Geobotanika) asaslar1 (Darslik). Baki: Elm, 2010. S. 55-
60.

4. Seyidov M. M., Ibadullayeva S. C., Qasimov H. Z., Salayeva Z. K. Sahbuz Dovlat Tobiot
Qorugunun flora vo bitkiliyi. Nax¢ivan: Ocomi, 2014. S. 434-457.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 82



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

5. Ykneuna T. A. Pox Centaurea L. S. L. Bo dnope IlpenkaBkasnsi: aBroped. aucc. ... KaH]I.
ouon. Hayk. CraBpormosb, 2007. 19 c.

6. Spomenko I1. JI. K meTonuke onpezesenus Beca TPaBOCTOEB 1O BHICOTE OCHOBHOW MacChl
Y TIPOEKTUBHOMY MOKpbITHIO // Borannueckuii xxypHan. 1967. Ned. C. 27.

7. Kubentayev S. A., Zhumagul M. Z., Kurmanbayeva M. S., Alibekov D. T., Kotukhov J. A.,
Sitpayeva G. T., Izbastina K. S. Current state of populations of Rhodiola rosea L. (Crassulaceae) in
East Kazakhstan // Botanical Studies. 2021. V. 62. P. 1-20. https://doi.org/10.1186/s40529-021-
00327-4

References:

1. Guseinova, A. Yu., & Karakhani, P. Kh. (2011). Sistematicheskii i morfologicheskii analiz
nekotorykh vidov roda Centaurea L. (podrod Cyanus Juss.) vo flore Azerbaidzhana. Izvestiya
NANA, Biologicheskie nauki, 66(2), 13-16. (in Azerbaijani).

2. Askerov, A. M. (2016). Rastitel'nyi mir Azerbaidzhana (Vysshie rasteniya-embriofity).
Baku. (in Azerbaijani).

3. Novruzov, V. S. (2010). Osnovy fitotsenologii (geobotaniki) (Uchebnik). Baku. (in
Azerbaijani).

4. Seidov, M. M., Ibadullaeva, S. Ch., Gasymov, Kh. Z., & Salaeva, Z. K. (2014). Flora i
rastitel'nost' Shakhbuzskogo gosudarstvennogo prirodnogo zapovednika. Nakhchyvan. 434-457. (in
Azerbaijani).

5. Ukleina, T. A. (2007). Rod Centaurea L. S. L. vo flore Predkavkaz'ya: avtoref. diss. ...
kand. biol. nauk. Stavropol'. (in Russian).

6. Yaroshenko, P. D. (1967). K metodike opredeleniya vesa travostoev po vysote osnovnoi
massy i proektivnomu pokrytiyu. Botanicheskii zhurnal, (4), 27. (in Russian).

7. Kubentayev, S. A., Zhumagul, M. Z., Kurmanbayeva, M. S., Alibekov, D. T., Kotukhov, J.
A., Sitpayeva, G. T., ... & Izbastina, K. S. (2021). Current state of populations of Rhodiola rosea L.
(Crassulaceae) in East Kazakhstan. Botanical Studies, 62, 1-20. https://doi.org/10.1186/s40529-
021-00327-4

Paboma nocmynuna Ipunsima k nybauxayuu
6 peoaxyutro 17.04.2024 2. 23.04.2024 2.

Ccolnka 0ns yumuposanusi:

I'aceimoB X. 3., I'yceitnnu ®@. A. Ouenka nonynsuuit Centaurea pseudoscabiosa Boiss. et
Buhse (Opay6anckuii paiion, Azep0aiinxkan) / bronnerens Hayku U paktuku. 2024. T. 10. Ne5. C.
80-83. https://doi.org/10.33619/2414-2948/102/10

Cite as (APA):

Gasimov, H., & Huseynli, F. (2024). Assessment of Populations Centaurea pseudoscabiosa
Boiss. et Buhse (Ordubad District, Azerbaijan). Bulletin of Science and Practice, 10(5), 80-83. (in
Russian). https://doi.org/10.33619/2414-2948/102/10

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 83



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

VK 581.553 https://doi.org/10.33619/2414-2948/102/11
AGRIS F40

PACTUTEJIbHBIN NOKPOB BECUTYAHCKOIO TOCYJIAPCTBEHHOI'O
MMPUPOJHOTO 3ATIOBETHUKA (A3EPBAIKAH)

©Mycaes B. P., [ 5110cuHcKull 20Cy0apcmeenHulil yHugepcumen,
2. I'anoorca, Asepoatioscan, vusal729@gmail.com

PLANT COVER OF BESITCHAI STATE NATURE RESERVE (AZERBAIJAN)

O©Musayev V., Ganja State University, Ganja, Azerbaijan, vusal729@gmail.com

Annomayus. OrpenelieHa SKOJOTHYECKas 3HAYMMOCTh bBecHT4alCKOro rocynapcTBEHHOTO
MPUPOAHOTO 3aAIOBEIHUKA, PACTIOIOKEHHOTO B 3aHTMIIAHCKOM paiione A3zepbaiimkana. Ilonpo6HO
paccMarpuBaeTcsi reorpaduyeckoe MOJOKEHHUE 3allOBEJHHKA W €ro pPacTHTEIbHBIN IMOKpOB,
OTHCHIBACTCS PA3IMYHbIC TUIIBI PACTUTEIHHBIX (hopMaIliil U accoruauii. 3HaunTEIbHOE BHUMAaHUE
YIEJICHO M3YYCHUIO JIyrOBOW, OOJIOTHOM, BOAHON M JIGCHOW PACTUTEIBHOCTH, & TAKXKE BAXKHOCTHU
COXpaHEHUS PEIKUX BUAOB PACTEHUM, TAKMX KaK BOCTOUYHBIN 1uiatan (Platanus orientalis), KOTOPBIiA
BKItoueH B KpacHyro kaury AsepOaiimxana. Pe3ynprartel paOOThI UMEIOT BaXHOE 3HAYCHHE IS
OLICHKH TEKYILEr0 COCTOSHHSI OMOPa3HOOOpa3us U pa3pabOTKH Mep IO €ro COXPaHEHHIO.

The article highlights the ecological significance of the Besitchay State Nature Reserve,
located in the Zangilan region of Azerbaijan. The author examines in detail the geographical
location of the reserve and its plant cover, describing various types of plant formations and
associations. Considerable attention is paid to the study of meadow, swamp, aquatic, and forest
vegetation as well as the importance of preserving rare plant species, such as the Oriental plane
(Platanus orientalis), which is listed in the Red Book of Azerbaijan. The results are important
for evaluating the current state of biodiversity and for developing measures to conserve it.

Knrouesvie cnosa: MpUpPOIOOXpaHHBIE TEPPUTOPUH, PACTHTEILHBIA TOKPOB, PACTHUTEILHBIC
coo011ecTna.

Keywords: nature reserves, plant cover, plant communities.

Bo BceM Mupe co CTOpOHBI IPABUTEILCTBA Pa3HBIX CTpPaH AJIs 3alUThl OMOpa3zHOOOpas3us
OpOBOAATCA pasnuyHble Mepbl. OIHUM M3 CaMbIX CYIIECTBEHHBIX Mep SIBISETCS CO3aHUs
3allOBEJTHUKOB U MPHUPOAHBIX MapKoB. OHU MPEACTaBISIOT COOOM YHHUKaJIbHBIE MECTA, CO3JJaHHbIE B
OTIpE/IETICHHBIX MECTAaX C LIEJbI0 COXPAHEHUS IMPHUPOJHOTO HACIEIUs, a TAKXKe MPEAOCTaBISAIOT
pPENKUM BHJaM HaXOJSIIMXCSl Ha TpaHE BBIMUPAHMS CHOBAa BOCCTAHOBUTBHCS M TEM CAMbIM
COXPAaHSIOT €CTeCTBeHHBIN OanaHc [1-5].

becuTuaiickuii TOCyIapCTBEHHBIH MPUPOAHBIN 3armoBeIHUK ObUI CO3JaH MO0 MHHUIIMATHBE
I'eiinapa AsneBa Ha ocHoBaHuM mnoctaHoBieHHs CoBera MunucTpoB AsepOaiimxanckoit CCP
4 wions 1974 roma Ha roro-3amage AszepOaimxaHa, Ha TEPPUTOPUM 3aHTUIAHCKOTO paiioHa B
yienbe bacutuail. AKTyaabHOCTh HCCIEI0BaHU MPOBEIEHHBIX HA TEPPUTOPUN ITOTO 3alIOBETHUKA
CBSI3aHA C €r0 PAaCIOJIOKEHUEM. JTO INPENCTABISAET HE TOJIBKO OINPENEICHHBIN MHTEPEC aHalIu3a
COBPEMEHHOIO COCTOSIHMSI PACTUTENBHOIO IIOKPOBA, HO M  BBIABICHHE JKOJIOTHYECKUX
0COOEHHOCTEH U3y4aeMbIX pacTeHwuit [6].
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Obvexm u Memoouka uccied08aHus.

becutuaiickuii TOCyIapCTBEHHBIN TPUPOIHBIA 3aMOBEHUK PACHOJNOXKEH B YIIEIbE PEKH
becuruaii, B 3aHrenaHckoM paiioHe, B mpezenax BocTtouHo-3aHre3ypckoro 5kKOHOMHUUECKOro paiioHa
(39°03'09" c. mr., 46°36'46" B. 1.). OH sBISIETCS CaMbIM MaJICHbKUM 3allOBEAHUKOM PecryOnuku.
Ero mimomanes cocrasisier Bcero 107 ra, yto 3anumaer 79,4% tepputopun, 0,001% muomanu
AzepOarimxkana u 0,005% oOmieit mmomanu 3anoBenHUKoB Pecnyonuku. Ero mnmmHa cocrabiser
15 kM, a mupuna gocrturaer 150-200 m [5, 9].

3anoBeIHUK CO3/aH C LEIbI0 COXPAaHEHMsI 3apociied PEIKOro BHJIA E€CTECTBEHHOTO
BOCTOYHOTO IIJlaTaHa — 4YHHapa. M3BeCTHO, YTO B MHUpE CYIIECTByeT 7 BHUAOB uuHapa. B
AzepbaifpkaHe pacTeT JUIIb OJUH U3 €ro BHUAOB — BOCTOYHBIA IUIaTaH. YYUTHIBAS
MHOT'OCTOPOHHEE 3HAYEHUE BOCTOUYHOIO IJIaTaHa, HeOOJIbIIOE PACIPOCTPAaHEHUE B MUPE, PEAKOCTD
JAHHOTO BHJA ¥ 3HAUUTEIBHOE €ro cokpamieHnne, OH Obl1 3aHeceH B «Kpacmyo Kaury»
Azepbaiixana. Teppuropus 3aroBeIHHKA OTHOCUTCS K YMEPEHHO-TEIUIOMY BHIYy KIuUMara ¢
3aCyIIJIMBBIMHU 3UMaMU U KapKuM JieToMm. Pacnionaraercsa Ha Beicote 600—-800 M Han y. m. [6, 7].

[Ipu omnmcaHum pacTUTEIBLHOCTH TEPPUTOPUU HCIOJIB30BAJIACH HKOJOTHMYECKasi CHUCTEMA,
xu3HeHHbIe popmbl onpeneneHsl o K. Paynkuepy (1906) u U. I'. CepebpsikoBy (1964) [13, 14].

duToreorpaduueckuii aHanu3 OCHOBaH Ha MaHHBIX A. A. I'poccreiima [12].

DKOJIOTUYECKUE TPYMMbl BOAHO-OOJOTHBIX pACTEHUN OMUCaHBl MO Meroauke B. M.
Karanckoii [15].

AHnanuz u obcyscoenue

HecmoTpss Ha TO 4YTO, OCHOBHOM ML€JbIO HAIEH MCCIIENOBATENbCKOM paboThl SBIAIOCH
M3YyYEHUE IKOJIOTMUECKOM OLEHKU 3all0BEAHNUKA, MbI IOCUUTAIN HEOOXOAUMBIM TaKkKe€ U3YyUUTh UX C
(UTOIICHOIOTUYECKOW TOYKM 3PEHUS, YUUTHIBAs, YTO PACTEHUS CYHICCTBYIOT B NPHUPOJE HE IO
OTAEIBHOCTH, a B Bujae ¢urtoneHo3oB. C 3TOH wLenbl0 B XOA€ HOJEBBIX HCCIEIOBAHUH,
IPOBOAMBILUXCS B peryaspHoil ¢opme B TeyeHMEe 3 JIeT, CTallMOHAPHO OTMEYaJIUCh
COOTBETCTBYIOIINE KAKOMYy THIy PAaCTHUTEIBHOCTH OCOOBIC yYaCTKH W M3y4alUCh OCOOCHHOCTH
(buTOMaCCHl U PACTUTEIIBHBIX COOOIIECTB HA ATUX MCCIIEAOBATENBCKUX y4yacTKax [2, 8, 12].

V3MeHeHne TMIICOMETPUYECKOTO YPOBHSI Ha TEPPUTOPUU 3amoBenHUKa B mpenenax 500-800
METPOB HaJl YpPOBHEM MOpsl SIBISIETCS OJHUM M3 OCHOBHBIX (DAKTOpPOB, XapaKTepU3YIOLINX
B3alMO3aMEHSIEMOCTh JIaHAMa()TOB HAa JAHHOM TEPPUTOPUU B COOTBETCTBUU C BEPTHKAIBHOMN
30HAJILHOCTBIO U (POPMHUPOBAHKE HA STOW TEPPUTOPHUH JIYTOBBIX, TOPHO-JTYTOBBIX, BOAHO-O0IOTHBIX,
KYCTapHUKOBBIX W JIECHBIX THUIIOB PpAaCTUTEIBHOCTH. PaccMOTpUM pacnpOCTpaHEHHBIX B
3aMl0BEJHUKE 3 TUIIOB PACTUTEIBHOCTH OoJiee AeTalbHO.

Jlyeosasi pacmumenvrHocmy. JlyroBas pacTUTENHHOCTh B bacuTuaiickoM rocynapcTBEHHOM
MIPUPOTHOM 3aMOBEIHUKE MIPECTaBIeHa 2 TUTIAMU KJIaccoB (opMaIiuii.
Tun pacturensHOCTH: Jlyrosas.
Knacc ®opmaruu: TpaBstHUCTHIE TyTa
1. opmayusa: Juniperus depressa
Accoyuayus: Juniperus depressa
2. Dopmayus: Cynodoneta dactylon
Accoyuayus: Cynodoneta dactylon
Kitacc ®opmanmn: noiMeHHbIE 1yra
1. @opmayusa: snaxoswvie paznompasnsie ny2a
Accoyuayus: obpazyem accoyuayuio nOOOPOHCHUKA C DENbIM K1e8epom
2. Dopmayus: 31aK08ble pa3HOmMpasHvle i1yed
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Accoyuayusa: obpazyem accoyuayuio NOOOPOICHUKA ¢ Oelbim Kiesepom
3. Dopmayus: 3n1aKosvie pazHOmMpasHvle 1y2a
Accoyuayusa:  obpazyem — accoyuayuro  nonesuybl mumogeesKoll
Polypogonetum viridis-Phleum
4. Dopmayus: 3nakosvie pazHompasHvle 1y2a
Accoyuayus: mamauk nyeoeou Poa pratensis
JIyroBasi pacTUTEIBHOCTh B OCHOBHOM BCTpPEUAeTCS BO3JIE€ OJNM3KO PACIONOXKEHHBIX K
3aoOBEIHUKY JIEPEBEHb U OKOJIO JOPOT, a TakXKe Ha HU3KO T'PaJallMOHHBIX TEPPUTOPHUSAX B BUJIEC
IISTEH B PEIKOIECHS.

bonomnasa u 6o0nas pacmumenvbHocmy. ITO  Mallo  HM3y4YEHHAs PACTUTEIBHOCTH.
Pacmipoctpanenre 00JIOTHOTO M BOJHOTO THIIA PACTUTEIHHOCTH HA TEPPUTOPUHU 3aMTOBEIHUKA HOCUT
BHYTPU3OHAJBHBIA XapakTep U Qopmupyercs Ha Oeperax pek, B Mpylax, BOJOXPaHWIMILAX, a
MHOT/Ia U Ha MPUOPEXbIX B pe3yJbTaTe pa3iuBOB peK. Tak Kak BOJHAS PACTUTEIbHOCTh 3aBUCHUT OT
cpelbl OMOIIEH03a, B KOTOPOW PacIpOCTPAHSIOTCS PACTEHUS, TO B BETETATUBHBIX OPTaHaX PacTEHUHN
c(OpMUPOBATNCH TPOM3ONUIA aJaNTAllMA K OKPYXKAIIIEH Cpele, KOTOpPbIE ¥  COCTAaBIISIFOT
BakHeHmui ¢akrop auddepeHuanuii pacTeHuit Ha akonoruueckue rpynmsi [10, 11].
1. Tun popmanuu: HacTosmue ruapoPutsl Aquiherbosa genuina
1. @opmayus: Poecm onecmsawuii Potamogenota lucens
Accoyuayus: accoyuayusi poecma 31aKko8020 ¢ poecmom Oecmauum
2. Tunt popmaruu: mpudpexHo-BoHbIC pacTeHus Aquiherbosa amphibia
3. ©opmayus: nacnarym Paspalumeta distichum
Accoyuayus: cmewannas accoyuayus naibyamo20 NAcnaiyma ¢ pasiudHblMu
B0OHBIMU NPEPUIMU.

Jlecnas pacmumenvHocms. PacipocTpaneHsl apuiHble U Me30UTHBIE Jieca. B aTux jecax
IIPOM3PAcCTalOT B OCHOBHOM TaKHE pacTeHUs Kak: uBa OenoBoilnouHas (Salix triandra L.), uBa
kaBkazckasi (Salix caucasica Andersson), ay06 rpy3uHckuii (Quercus iberica Steven), ny0
apakcuHckuit (Quercus boissieri Reut.), siceHb 0ObIKHOBEHHBIN (Fraxinus excelsior L.), BI3 MambIid
(Ulmus minor Mill.), ¢ucramka tynonuctnas (Pistacia mutica Fisch. & C. A. Mey.) u npyrue.
Taxke B 3allOBEIHUKE CYIIECTBYIOT YMCThIE U CMEILIAHHBIE IUIaTaHOBbIE Jieca. CpenHuil Bo3pact
nepeBbeB 31ech npesblmaeT 200 ner. [InaraHoBble 1eca B OCHOBHOM I'paHHUYaT ¢ 3aCyLIJIUMBBIMHU U
Me30(UTHBIMH Jiecami [8].

Ha tepputopun bacutuaii 3apeructpupoBano 27 BUAOB JAepeBbeB, 18 BUIOB KYCTaPHUKOB U
11 BUIOB TPaBSHUCTHIX PACTEHHM, U3 HUX 17 BUIOB J€peBhEB, 3 KyCTapHHUKA, 3 BUIA TpaB ObLIU
UICHTUPUIMPOBAHBl KaK pEeIKHEe M HCcYe3alolle pacTeHus, a 6 BUIOB JepeBbeB U 2 BHJIA
KYCTapHUKOB — PEJIMKTOBBIE W 3HJIEMHUYHBIE pacTeHHs. TpaBsHOW MOKPOB Jieca MpPEACTABICH
MOJIBIHBIO, JKUMOIIOCTBIO, TyOPOBHUKOM, TUMBSIHOM, OCOKOM, 3Bep000EM U JIp. BUJIaMU paCcTECHUI.

BeisiBieHo 7 HOBBIX BUIOB: 5 AepeBbeB U 2 KycTrapHuka (Platanus orientalis L., Ficus carica
L., Punica granatum L., Quercus boissieri Reut., Pistacia mutica Fisch. & C. A. Mey., Juniperus
foetidissima Willd. [1].

B nactosiiee BpeMs Ha TEPPUTOPUU 3aTTOBEHUKA 3aPETUCTPUPOBAHO S5 BUJOB, 3aHECEHHBIX B
«Kpacuyro kHury»: mnaraH BocTOuHbId (Platanus orientalis L.), Tlupakanta spko-kpacHas
(Pyracantha coccinea M. Roem.), upuc napanokcanbHbiil (Iris paradoxa Steven), madpan Amxama
(Crocus adamii J. Gay), opxunes kaBkazckas Ophrys caucasica Woronow ex Grossh.

B sTux necax Obu10 BBISBICHO 33 BUA PACTEHUIA, BHECEHHBIX B «3€JICHYIO KHUTY:

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 86



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

Knén rpy3unckuii (Acer ibericum M. Bieb. ex Willd.), ¢ucramka tynonucrtnas (Pistacia
mutica Fisch. & C. A. Mey.), cymax nyowibHbld (Rhus coriaria L.), cmapka MyToBYaras
(Asparagus verticillatus L.), Xumomocts kaBkasckasi (Lonmicera orientalis Lam.), kapkac
kaBkasckuii (Celtis caucasica Willd.), amOpo3ust nonsiHHONMUCTHASL (Ambrosia artemisiifolia L.),
yepena TpexpaszaenbHas (Bidens tripartita L.), monbiab ogHonetHss (Artemisia annua L.), IOTBIHB
oObikHOBeHHAs (Artemisia vulgaris L.), Bacunex uBonuctHbN (Centaurea salicifolia M. Bieb.),
ukopuit o0bikHOBeHHBIN (Cichorium intybus L.), cadmnop mepcructeiii (Carthamus lanatus L.),
KpanuBa KaBkasckasi (Diarthron caucasicum (Pobed.) Kit Tan), MOCKOHHHK KOHOTLICBHIHBIN
(Eupatorium cannabinum L.), naryk xommnacHbeii (Lactuca serriola L.), K031000pOIHUK
3nmakomucTHBId  (Tragopogon graminifolius DC.), xku3un myxckoit (Cornus mas L.), nemmHa
npesoBunHas (Corylus colurna L.), MoxkeBenbHUK Komouuid (Juniperus oxycedrus L.), madpan
Anama (Crocus adamii J. Gay), upuc mapagokcanbHblii (Iris paradoxa Steven), opex TpEUKHA
(Juglans regia L.), mara pmmaHOMUCTHas (Mentha longifolia (L.) L.), mara BomnHas (Mentha
aquatica L.), manden 3enensiii (Salvia viridis L.), TambsiH kaBka3ckuit (Thymus caucasicus Willd.
ex Ronniger), manbBa siecHas (Malva sylvestris L.) acMHH KyCTapHHUKOBBIN (Jasminum fruticans
L.), 3apasuxa xenras (Orobanche lutea Baumg.), nnaran Boctounbii (Platanus orientalis L.),
MOJOPOXKHUK JaHLeTHbIH (Plantago lanceolata L.), nonopoxxuuk 6ombioit (Plantago major L.).

3axnmouenue

HccenenoBanne pacTUTENBHOIO IOKpOBAa bECHUTYAMCKOrOo TroCyIapCTBEHHOIO IPUPOJHOTO
3allOBEJJHMKA II0KA3aJi0 €ro YHHUKaJbHOE OHMOpa3sHOOOpa3ue W 3HAYMMOCTh ISl COXPAaHCHUS
IKOJIOTUYECKOTO OaslaHCca B PETHOHE.

Pesynbrarhl MONEBBIX MCCIEAOBAHUHI MOATBEPIMIIN HAIWYHE PAa3HOOOPA3HBIX PACTHTEIBHBIX
cooOmiecTB (JyroBele, OOJOTHBIC, BOAHBIE M JIECHBIE), KOTOpBIC CYIIECTBEHHO BIHUSAIOT Ha
IKOJIOTUYECKYIO CTAOMIIBHOCTD U KJIMMAaTHYECKUE YCIIOBHSI PETHOHA.

Bricokoe pazHooOpa3ue (GUTOICHO30B B 3alIOBETHUKE OTPa)kaeT BEPTUKAIbHYIO 30HAIBHOCTD
u Oworeorpaduyeckyro crnenupuKy TeppuTopuu. HeoOxomuMo mpoBeneHHEe JaTbHEHIINX
WCCIIEIOBAaHUN (IIOPBI M PACTUTEIBHOCTH.
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BAKTEPU3AIUSA CEMSAH Medicago sativa L. U Cynodon dactylon (L.) Pers. IIPU
MNPOBEJEHUU MPOUHECCA ®PUTOPEMEJIUALIUU HED®TE3ZAI'PAZHEHHBIX [TOYB

©l'acvimosa A. C., ORCID: 0000-0002-3339-0733, kano. buon. Hayx,
Hncmumym muxpobuonoeuu npu Munucmepcmee nayku u 0opazosarus A3epoaioicanckoil
Pecnyonuxu, e. baky, Azepoaiioxcan, gasimovaa@inbox.ru

STUDY OF BACTERIZATION OF Medicago sativa L. and Cynodon dactylon (L.) Pers.
DURING THE PROCESS OF PHYTOREMEDIATION OF OIL-CONTAMINATED SOILS

©Gasimova A., ORCID: 0000-0002-3339-0733, Ph.D., Institute of Microbiology
of the Ministry of Science and Education of the Republic of Azerbaijan,
Baku, Azerbaijan, gasimovaa@inbox.ru

Annomayus. PexynpruBanus HeTe3arps3HEHHbIX IMOYB HAa AIIIEPOHCKOM IOJYOCTPOBE
SBJISICTCS /U1l TAHHOTO PErHOHA OJHOW M3 BAKHEHIINMX SKOJIOTUYECKHX M COIUAIBHBIX MPOOIEM.
OnmHuM W3 TEepCHEeKTHBHBIX CHOCOOOB pEUICHHS MPOOJIEMBI 3arps3HEHUS TOYB HE(TIHBIMHU
YIJIEBOAOPOJIaMH SIBJISIETCS pa3paboTKa METO/IOB U MOJIXOJI0B UX OUMCTKHU U J€TOKCUKALMU in Sifu, U
IpeXx/ie BCero, OMOJETOKCHKALMUM U Ouopemenuanvu. B MoIelbHOM BEreTalMOHHOM OIIBITE C
HCIIOJIb30BAaHUEM KOMIUIEKCHBIX CHCTEM U3 CMECU PACTEHUH M MUKPOOPraHU3MOB, HMCCIIENOBAJIH
dbuTOpEeMeMaIIo TIOYBHI, 3arPs3HEHHON CHIPOH HE(PTHIO B KOHIEHTpAIMH 15 r/Kr. YcTaHOBIIEHO,
YTO MHOKYISALUS pPAacTeHUH MoOAU(PUUUPOBaHHBIM OuomnpenaparoM «®depMu-crapr» BIUsSET Ha
YHUCICHHOCTh PU30C(HEPHBIX MUKPOOPTaHU3MOB, KOTOPbIE CTUMYIMPYIOT POCT PACTeHUH, TaKKe Ha
CTETIEHb  OYHMCTKH  cepo-Oyppix mouB oT Hedhtu. MomupUIMPOBaHHBIA  KYIBTYpOH
HE(TCOKUCISIOMIET0 ~ MUKpoopranmsMa  Pseudomonas — aeruginosa,  BBIACICHHOTO U3
HedTe3arpsa3HeHHoN cepo-Oypoil mouBsl Ouomnpenapar «®depmu-cTapT», OTHOCSIIMICSI K TpyIie
«3pPEKTUBHBIX MUKPOOPTaHU3MOBY», aCCOLMUPOBAHHBIM ¢ PACTEHUSIMHM: CBUHOPOEM Majb4aThiM U
JoUepHON sBnseTcss A(PQGEeKTUBHON OMOCHUCTEMOW Uil peMeauanuu HedTe3arps3HEHHBIX Cepo-
Oypeix mouB AmnmepoHa. CoBMecTHOe BHeceHHe Ouomnpenapara «®depmu-crapt» U KyIbTypbl
P aeruginosa okaspiBaio HauOONbIIMK 3alUTHBIN 3(deKkT oT Bo3meHCcTBHS ChIpoil HehTH Ha
npopocTku. Beicora moGeroB Bo3pactana Ha 71% MO CpaBHEHHIO C OTPHULIATENIBHBIM KOHTPOJIEM,
napajuieIbHO CTEeNeHb JAerpaganuu HedTH yBenuuuiach 10 24%. BrisiBieHa 3HaYUTENbHAS POJIb
JIOUEPHBl MPU CTUMYISALUU YHUCICHHOCTH PU30C(PEPHBIX MHUKPOOPTraHU3MOB, CIIOCOOHBIX K
Jerpajallid  yIIeBOJOPOAOB. OTO TOATBEPXKAAETCA JaHHBIMH, KOTOpBIE IIOKA3bIBAIOT, 4YTO
YHUCICHHOCTh MUKPOOPTaHW3MOB B PU30IJIaHE PacTeHWM ObLia Bbllle Ha 1-2 mopsaka (B cpeaHeM
okomo 1,1x107), wem B pusocdepe (B cpemeM oxono 1,4x10°), 4To MoXeT ObITH CBSI3aHO C
BBIJICJICHMEM KOPHEBBIX JKCCYIaTOB pacTeHHWW. Pe3ynprarbl  HMCCIEOBAaHUM  MO3BOJISIOT
PEKOMEHI0BaTh UCIOJIb30BaHUE PACTUTEIILHO-MUKPOOHONW OMOCHCTEMBI, COCTOSIIEH U3 JIIOLEPHBI +
CBHHOPOSI COBMECTHO ¢  MoaupuuupoBaHHbIM  Ouomnpemnaparom  «®Depmu-crapry  ans
buTopemennau cepo-OypbIxX MOYB, 3arPSA3HEHHBIX ChIPOI HE(PTHIO.

Abstract. Recultivation of oil-contaminated soils on the Absheron Peninsula is one of the most
important environmental and social problems for this region. One of the promising ways to solve
the problem of soil pollution with petroleum hydrocarbons is the development of methods and
approaches for their purification and detoxification in situ, and above all, biodetoxification and
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bioremediation. In a model vegetation experiment using complex systems of a mixture of plants and
microorganisms, phytoremediation of soil contaminated with crude oil at a concentration of 15 g/kg
was investigated. It has been established that the inoculation of plants with the modified Fermi-Start
biological product affects the number of rhizosphere microorganisms that stimulate plant growth, as
well as the degree of purification of gray-brown soil from oil. Cynodon dactylon is an effective
biosystem for the remediation of oil-contaminated gray-brown soils as it is modified by a culture of
an oil-oxidizing microorganism of the Pseudomonas aeruginosa, isolated from oil-contaminated
gray-brown soil, the Fermi-Start biological product and belongs to the group of “effective
microorganisms”, associated with plants — Medicago sativa. The joint introduction of the Fermi-
Start biological product and the culture of P. aeruginosa had the greatest protective effect on
seedlings from exposure to crude oil. The height of the shoots increased by 71% compared with the
negative control, in parallel, the degree of oil degradation increased to 24%. A significant role of
alfalfa in stimulating the number of rhizosphere microorganisms capable of hydrocarbon
degradation has been revealed. This is confirmed by data showing that the number of
microorganisms in the plant rhizoplane was 1-2 orders of magnitude higher (about 1.1x10” on
average) than in the rhizosphere (about 1.4x10° on average), which may be due to secretion of plant
root exudates. The results of the research allow us to recommend the use of a plant-microbial
biosystem consisting of Medicago sativa and Cynodon dactylon, together with a Fermi-Start
modified biological product for phytoremediation of gray-brown soil contaminated with crude oil.

Knrouesvie cnosa: cepo-Oypble mouBbl, HePTh, puropemenunanus, Medicago sativa, Cynodon
dactylon, Pseudomonas aeruginosa, ®epMu-ctapt, 0akTepu3aus CeMsH.

Keywords: gray-brown soils, oil, phytoremediation, Medicago sativa, Cynodon dactylon,
Pseudomonas aeruginosa, Fermi-Start, seed bacterization.

B nocnenHue necatuneTuss B pe3yabTare yBEIMUYEHHUS J10ObIYM, TPAHCHOPTHUPOBKH,
nepepaboOTKU U HCIONB30BaHUS HEPTH U HEPTEHPOIYKTOB CHUIBHO BO3pPOCIH CTENEHb U
MacIITaOHOCTb 3arps3HEHUs OKpY)KaroUMX JaHamadgroB HedThio U Hedrenpoaykramu. Haubonee
MHTEHCUBHO IOJIBEPraeTcs 3arps3HEHUIO 3TUMH BElleCTBaMU MOUYBEHHBIN MOKpOB. OCOOEHHO OCTpa
npobiieMa 3arpsi3HeHus 3eMenb He(ThIo U HePTenpoaykTaMu B AzepOaiikaHe, Ha ANIIIEPOHCKOM
nonyoctpoBe. Ilnomane Tepputopun moayocTpoBa cocTaBiseT 222 ThIC Ta, U3 HUX Ha JOJIO
HedTenpombicioB — 30 Teic Ta, uinu 13,5% [1].

[Iponiecc akkymymsauuu HEQTSIHBIX YIJIEBOAOPOAOB B IMOYBE NMPUBOAUT K HM3MEHEHHIO HUX
(U3UKO-XUMUYECKUX CBOMCTB, Pa3BUTHIO (PUTOTOKCUYHOCTH ITOYBEHHOTO MOKPOBA. JTO NMPUBOJUT
K [TOJIaBJICHUIO POCTa U Pa3BUTHS BBICIIUX PACTCHHUI UJIH K€ K UX MOJIHOMY YrHETeHHUIo [2—4].

PexynbTuBanus HedTe3arpsA3HEHHBIX Cepo-OypbIX IMOYB Ha AIMIEPOHCKOM MOJIYOCTPOBE
ABJISIETCA JUI JAHHOTO PEeTMOHA OJHOM M3 BaKHEHIIUX MmpobieM skoinoruu. Panee ObU1M poOBEIEHBI
paloThI MO 3KOJOTHYECKON OLIEHKE TEXHOI€HHO3arps3HEHHBIX 3eMellb [5], mpobiemMe OYMCTKH U
MOBBILIEHUS TUIONOPOIUS HEPTe3arpsA3HEHHBIX IOYB PETHOHA [6], SKOIOTUYECKUM KPUTEPUIM
BBIOOpa TEXHOJOTHMH OYHCTKM He(Te3arps3HEeHHBIX Mo4yB [7], ponu HEPTEOKHUCISIOIIUX
MHUKPOOPIaHU3MOB B OYUCTKE He(Te3arpsA3HEHHBIX I04YB, pa3pabOTKe METOAOB OUYUCTKH U
pe3ynbTaTtax HMCIOJIb30BaHUS METO/IOB OMOpeMequanuu Ha AMepoHcKoM monyocTpose [8—10],
ycroitunBoctu cBuHOposi (Cynodon dactylon) x 3arpsi3HeHUIO OYB HEPTIHBIMU YITIEBOJOPOJIAMH.

OnHuM U3 myTel peMeaualiy MouB, 3arpsA3HEHHBIX HEPTSIHBIMU YITIEBOAOPOAAMH, SIBIISETCS
UCMOJIb30BaHNe MeTON0B (putopemenuanuu. [lo cpaBHEHUIO C APYrUMH CHOCOOaMU peMeaualnuu
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3arpsA3HEHHBIX HE(PTAHBIMU YIVIEBOAOPOJAMM II0YB, (UTOpPEMENUAIMS SIBISETCS SKOJOTHYECKU
0e30IMacHOM ¥ SKOHOMHYHOM [ 11-14].

duropemenuanys HeTE3arpsA3HEHHBIX ITOYB HA CETOAHALIHMMA NEHb OfHA M3 A(PPEKTUBHBIX
HKOTEXHOJIOTUH, C MOMOIIBI0 KOTOPBIX MOXKHO pelIaTh MpoOIeMbl OYHCTKH IOYB, 3arpsi3HEHHBIX
OpPraHUYeCKUMHU ¥ HEOPraHWYECKHMHU BEIleCTBaMH, B TOM 4ucie HeQThiO U HedTenpoaykramu [ 15—
18].

W3BecTHa CIIOCOOHOCTH PacTEHUI pa3sHBIX BUAOB OCYLIECTBISATH JETOKCHKAIMIO HEQTSIHBIX
yrieBoaopoioB [19].

OnuH U3 NEpCrneKTUBHBIX CIHOCOOOB pelIeHus MpoOJieMbl 3arpsi3HEHHsI MOYB HE(TAHBIMU
yIIeBOAOPOiaMU — pa3paboTKa METOJOB M IOAXONOB MX OYMCTKU U JIE€TOKCUKALMM in Situ, U
Ipexae Bcero, OMOACTOKCHKAUMU U Ouopemenuanuu. /s OYMCTKHM TOYB, 3arpsi3HEHHBIX
YIJIEBOAOPOAMH, DPA3BUBAIOT TEXHOIOTUM OHO- M (UTOpPEMEIMAlM C YYacTHEM PAcCTCHUH H
MHKpOOpranu3MoB [20-23].

HauOonee npuBiekarenbHbl METObI, B OCHOBE KOTOPBIX JIEXHT COBMECTHOE HCIIOJIb30BaHUE
NPUPOAHBIX AaCCOIMANMK BBICHIMX PACTEHHWH M MHUKPOOpraHM3MOB. Mwmeercst pabora 1O
MCTIOJIB30BAaHUIO MeTofa OaKTepHU3aluu CEMSIH Pa3jIMYHBIX PACTCHHUH C TOMOIIBI0 MHUKPOOHBIX
KynbTyp Sinorhizobium meliloti P221 wnu Azospirillum brasilense SR8023. Ilokazano, uto B
3arpsA3HEHHOM TIpyHTE pH30Cc(epHble MHUKPOOHBIE acCOLMALUU CHOCOOCTBYIOT BBDKHBAHUIO
pacTeHMil 3a CYET BBIIEICHMS Psiia MOAJEPKUBAIOIIUX POCT BELIECTB, a TaKXKE IMOCTEIIEHHOMY
CHIDKEHUIO 3arpsi3HAIONIMX BEIECTB B PE3YIbTaTe MUKPOOHOTO pa3iokeHus. B aToll cBsA3u uHTEpEC
IIPEJCTABISIOT MUKPOOHBIE OMOIpEenapaTsl, ¢ OJHONH CTOPOHBI CTUMYIUPYIOIUE POCT PACTECHHH, C
Apyroii — oOnajgaromye CrocOOHOCTBIO C BBICOKOW CKOPOCTBIO pa3zjiararb OpraHUYeCKUn
3arps3HUTEIND [24].

[IpakTHueckoe M TEXHOJIOIMYECKOE 3HAUEHUE MCIIONIb30BAHUS 3TUX IOJIXOI0B OCOOEHHO
3pPEeKTUBHO HA CTaIUAX, KOIJa CTaBUTCA 3aJada JOOYUCTUTH MOYBEHHBIN MOKPOB OT OCTATOYHBIX
HE(TENPOAYKTOB IOCIE MX IpEeIBAPUTEIBHON OYUCTKH (U3UKO-XMUMHUYECKMMU WM JAPYTHMHU
METO/IaMH, a TaK)Ke Ha MO3IHUX CTAAUIX OMOOYHCTKH, KOT/Ia JETKHe (PpaKiiu yKe pa3oKIIUCh, a
B II0YBE OCTAIOTCSI BHICOKOMOJIEKYJIIPHBIE KOMIIOHEHTBI: CMOJIbI, acaJIbTeHbI, TOJINAPOMATUYECKHE
COEUHEHUS U Jp., TPYAHO pasjiaracMble IOYBEHHBIMU MHUKpoopraHusmamu. MccinenoBanus psana
aBTOPOB TAaK)KE€ IOATBEP)KIAIOT BO3MOXHOCTb CO3[JaHUSI BBICOKONPOAYKTUBHBIX PACTUTENIBHO-
MUKpPOOHBIX CUCTEM C UCIIOJIB30BAaHUEM I10JIE3HBIX MUKPOOPTaHU3MOB B OMOTEXHONOTHX [25-28].

Lenbto paboThl sBIsIETCST UCCieNOBaHHE 3(PPEKTUBHOCTH HCIHOIb30BaHMUS PACTUTEIBHO-
MHUKPOOHBIX CUCTEM Ha OCHOBE PETHOHAIBHBIX OMOPECYpPCOB Ul peMearaluu HeTe3arps3HEHHbIX
cepo-0yphIX MOYB.

Obvexmbl u Memoowl

C ucnosnp30BaHMEM KOMIUIEKCHBIX CUCTEM M3 PACTEHUN M MUKPOOPTaHU3MOB B JJa0OpaTOPHBIX
YCIOBHSAX UCCIIE0BAIN (pUTOpEMETUAIINIO TIOUBbI, 3arpsA3HEHHON ChIPOil HEPTHIO B KOHIIEHTpAaLUU
15 r/kr. Ucnionp3oBanu cemeHa JouepHsl (Medicago sativa L.) u cBuHopos nansuaroro (Cynodon
dactylon (L.) Pers.).

JlroniepHa mOCEBHAsi OTHOCUTCS K POy MHOTOJIETHHUX TpaB ceMeilicTBa 0000BBIX. PacTeHue
JIOLIEPHBI OTJIMYHO AJaNTUPYETCs K Pa3IMYHBIM YCIOBHSIM BBIPAIIMBAHMS U IOTOJHBIM YCIOBHSIM,
MOXeET ObITh OYEHb YCTOMUYUBO K 3acyxe. Takxke, B HEM COAEpKATCs CUMOMOTHYECKUE TTOYBEHHBIE
O0akTepuH B KOPHEBBIX Y3JlIaX, KOTOpbIe «(QUKCHUPYIOT» a30T W3 BO3AyXa B TOYBY M SIBISETCS
€CTECTBEHHBIM MCTOYHUKOM a30Ta. Tak Kak OH yinydmiaerT (PU3MKO-XUMHUYECKHUE UM OMOIOTHYECKHE
CBOMCTBA MOYBHI, €T0 yI0OHO MCIOIB30BaTh B MPOIIECCAX PEKYIBTHBALIUY.
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CBHHOPOH ManpyaThiii 0OBIYHO BCTPEYAETCS HAa PA3IMYHBIX MTOYBAX, HO MPEANOYUTAET CyXHe,
TEIUIble MecTa. DJTO OJHA M3 CaMbIX YCTOMYUBBIX 3JIAKOBBIX KYJIBTYp K 3arpsi3HEHUIO IIOYB
YIJIEBOIOPO/IaMU, TIpeobaiaeT Ha cepo-0yphIX MouBax ATMIIIEPOHCKOTO MOIyocTpoBa [7].

OKCIIEpUMEHTHl CTaBWJIM B BEreTallMOHHBIX cocynax. Mcnoiap30BanM ceMEHa pacTeHUH B
cootHouiennu 1:1 (mo Becy). B skcmepumeHTax HCIONB30BATU METOAbl OaKTEpPHU3ALUU CEMSH
pactenuii OuonpemnaparoM «PepMu-cTapT» U ero MoaupUIMpPOBaHHBIM BapuanToM. buomnpenapar
«Depmu-crapt» npousBoautcs B AzepOaiimxane pupmoit «ArpobuoTex». CocraB Guornpenapara
«DepMHU-cTapT» BKIIOYAIT accouuanuio S(PGEKTHBHBIX MHKPOOPTaHU3MOB (MOJOYHOKHCIIBIE,
a30THUKCUPYIONTUE OaKTepUH, IPOXKKH, TPUObI U aKTUHOMHIIETHI), comepxkanue KOE — 1x10.
Moaudunuponanue Ouonpenapara «DepMHU-CTapT» COCTOSIT BO BBEJECHHE B €r0 COCTaB KYIBTYPbI
HE(PTEOKUCIISIONIET0 MUKpoopranusMa Pseudomonas aeruginosa mramMMm Ne3, BBIAECICHHOTO U3
HedTe3arps3HeHHO cepo-Oypoii moussl (Qypisic calcisols soils.) ATIEPOHCKOTO MOIYyOCTPOBA U
CIOCOOHOTO UCTOJIb30BaTh HE(TAHBIE YIIIEBOAOPOHI [3].

[IpenBapuTenbHble UCCIEAOBAHUS OKA3aIM, YTO 3TOT IITaMM B MPOLIeCCEe KyIbTUBHPOBAHUS
B XKUIKOW MUHEpaNbHOU cpene PaiiMonma pasnaran ceipyro HeQTh B KoHIeHTpamuu 10—15 1/1 3a
10 cyt Ha 71-77%. CMbIca MOAM(UKAIIUN COCTOSUT B pacIMpeHUN (PYHKIIMOHAIBLHOW CIIOCOOHOCTH
ouomnpemnapara «®DepMu-cTapT», a HMEHHO, HapsAy C OCHOBHOM (yHKIMEH MOBBIIICHUS
OMOJIOrMYeCKO aKTUBHOCTH TOYB MPHAATh €My JOMOJHUTENbHYIO (DYHKIHIO — Yy4acTBOBaTh B
IpoIIecce Pa3JIOKEHHU HEPTSIHBIX YITIEBOIOPO/IOB B 3arps3HEHHON HE(THIO TTOUBE.

[lepen moceBOoM ceMeHa pacTEHUU CTEPUIIU30BAIU C HUCIIOIH30BAHUEM TEIUIOBOM 00pabOTKH
pu t=52—-60°C B Teuenue 30—40 MUHYT ¢ NOCIEAYIOUIEH ONyCKAaHUEM MX B BOJY IPU KOMHATHOM
TeMIeparype. 3areM  CTepuiibHbIE CEMEHa JIIOIEepHbBl U CBUHOpPOS  0OpadarbiBasiv
MOAM(PHUIMPOBAHHBIM MUKPOOHBIM TperniaparoM «DepMu-crapry.

ToToBum pabounii pacTBOp MonuduIEpoBanHOrO Npenapara «Depmu-crapT» ¢ Bonoit 1:10 u
oOpabaTbiBajil CeMEeHa B JIEHb MOceBa. bakTepu3aluio MPOBOAUIN IMYTEM IMOTPYXKEHHS CeMsH B
MUKpPOOHYIO CyCHeH3HI0 B TeueHHe 2-3 4. TUTp MHUKPOOPraHU3MOB B CYCHEH3UU COCTAaBIST 1—
3x10° wrerox/m1. MccmemoBami mporecce GUTOPEMEIHALH Cepo-Oypoil ITOUBBI, 3arps3HEHHOMN
chlpoil He(ThIO B KOHLEHTpauuu 15,0 I/Kr B BEereTallMOHHBIX COCYAax B pa3IMYHBIX BapHaHTAaX.
OCylIeCTBIISIIM  TIOCEB  CEMSH MCCIEAYEMBIX pAcCTEHMM B BEreTallUOHHBIE COCyAbl Kak B
OTIEJIBHOCTH, TaK U B COOTHOIIEHUH 1:1.

B npyroii cepun onbITOB MPOBOAMIIN BET€TALMOHHBIE OMBITHI C UCIIOJIb30BaHHUEM OMOCHUCTEMBI
«pacrenue + Omomnpemnapar «Depmu-crapt» (BapuaHnt 3), Takke pacteHue + HeDTh + KylIbTypa
P aeruginosa (Bapuant 4). [lpyras cepus OSKCIIEPUMEHTOB COCTOSJIa B HCIOJIb30BAaHUU
Oouonpenapara «PepMHU-CTApT», MOIUPUIMPOBAHHOIO IITAMMOM HE(PTEOKUCISIOMEH KyIbTyphl
P aeruginosa miramm Ne3 (Bapuasr 5).

[IpenBapuTenbHO OTKAaTMOPOBAHHBIE CEMEHA JIIOLEPHBI M CBHUHOPOS IOCIE CTEpUIM3ALUU
cestmu o 20 cemsH B 1 11 cocynsl, conepkamue 1,0 kr cepo-Oypoii moussl. bakrepuszanuo moussl
MOAM(UIMPOBAHHBIM OUOINpenaparoM NPOBOAMIM, TIOJUBasi S-JAHEBHBIE BCXOAbl pPacTeHUH
CycrneH3uel MUKpoOHOro Guorpenapara 10 JOCTHKEHUS! KOHLEHTPAlMM MUKPOOPraHU3Ma B MTOYBE
1x10” KOE/l r mousbl. Pacremus BBIpAlllMBAJIM B MOMeNIeHUU ¢ Temmneparypoi 20-24°C u
OTHOCHUTEIILHOHN BIAXKHOCTHIO Bo3myxa 65%. BrnaxkHocTh mouBsI nmopnepkuBaiu Ha ypoBHe 5S0—60%
OT II0JIEBOM BJIArOEMKOCTH.

Heo6xonuMocTh mosivBa ONpeAessuid B3BEIIMBAaHHEM COCY/IOB. AHAIU3 pacTeHUH BKIIIOYAJ B
cebs ompesesieHne BCXOXKECTH, HSHEPruu (CKOPOCTH) MpOpacTaHHsl CEeMsIH, MPHKUBAEMOCTH
pacTeHui, U3MEpeHHe MOOEeroB Mo JyIMHe depe3 8—12 aHeil Hadanma skcriepuMeHTa. OcTtaroyHoe
coziep’kaHue ChIpoi HeTH B MOYBE BO BCEX BapHaHTaX MpoBoAuiu uepes 8, 12, 30 u 90 nueit nocie
HayaJia 3KCIepuMeHTa, OMOMOHUTOPUHT POCTa U Pa3BUTHS PaCTEHH onpenessian Ha 8—12 neHb.
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Jlst u3BIeUeHUsT HEPTIHBIX YITIEBOIOPOAOB M3 TIOYB MCIOJb30BaHa MeTonuka corimacHo EPA
method 3540. CymHOCTP MeTOAa 3aKII0YaeTCs B HENPEPBIBHOW AKCTPAKIHMH 10 TIOJTHOTO
W3BIICUCHUS HEe(PTENPOAYKTa U3 3arpsS3HEHHOTO 00pas3lia OPraHUYECKUMHU PAaCTBOPHUTEISIMU (CMECh
rekcan: xjopodopm B cootHomeHnu 1:1) B ammapare Cokciera, BBIIApUBAaHUM PACTBOPHUTEIS,
ocrarok B3BemuBaioT. CojepaHHe OCHOBHOW MacChl OCTATOYHBIX HE(PTENPOAYKTOB M HUX
OKHCJIEHHBIX coerHeHui B M1/100 T MOYBBI HAXOAWIIU IO opMYyIIE:

_ (ml B m2)100

X
2 10

e m; — macca OKKca ¢ OCTaTKOM TOCNe YIaJICHHs SKCTPareHTa, Mr; mp; — Macca IIyCToro
Otokca, mr; 10 — Bec mpoObI, B3ATOH s ONpeiecHus, B I. Bce IKCIEpHUMEHTH U aHATHM3bI
MPOBOIUIIN B TPEXKPATHOU MOBTOPHOCTH. CTAaTUCTUYECKYIO 00pabOTKY PEe3ybTaTOB OCYIECTBIISIIN
¢ momolIkko craructudeckoro nakera Excel (MS Oftice 2007).

Pesynomamot u obcyscoenue
W3yueHne B3aUMOICHCTBHS IIITAMMOB-JICCTPYKTOPOB YIJICBOJAOPOIOB HEPTH M OHOMpenapara
«DepMHu-CcTapT» TMPOBOIWIM B MOJACIBHBIX CHUCTeMaxX. bBbUIO TOKa3aHO, 4YTO ChIpas HE(PTH B
KoHLEeHTpauu 1,5% oKa3pIBaeT 3HAYUTENBHBIA (PUTOTOKCHUYECKUI 3((deKT Ha 1moderu JronepHbI
(nmuHa mo6eroB cHUXanack Ha 73% MO CPaBHEHUIO C MOJIOKUTENBHBIM KOHTposieM) (Pucynoxk 1).
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Pucynok 1. Bricora mobera mroriepHbI uepe3 8 AHel KyJIbTUBAPOBaHUA: 1 — pacTeHne; 2 — pacTeHne
+ "ed1h; 3 — pacrenue + HedTh + «Depmu-crapT»; 4 — pacrenne + HeTh + KynbTypa P. aeruginosa; 5 —
pacrenue + HedTh + MomuduIpoBaHHbIii OHonpenapat («Depmu-crpam + P. aeruginosa)

Buecenne wmonudunupoBanHoro Ouomnpemnapara «®PepMH-CTapT», a TaKXKe KYIbTyphl
P aeruginosa oxa3piBasio 3allUTHBIA 3PQPEKT OT BO3AEHCTBHS CHIpOM HEeYTH HA HPOPOCTKU
mouepHsl. HaunOonpmmii 3amuTHeI 3G ¢deKT oT BO3AEUCTBUS ChIpOMl HePTH Ha NPOPOCTKU
JIOLIEPHBl  OKa3bIBAJIO COBMECTHOE BHeceHHWe Ouonpenapara «DepMmu-crapry» Hu  KYIbTYpHI
P. aeruginosa (Pucynok 1). B pe3ynbrare uepe3 8 mHell BbicoTa moOeroB Bo3pactana Ha 71% 1o
CPaBHEHHIO C OTpHIATelIbHBIM KOHTposieM (pacteHuss ¢ HedTho). Ilomaraem, urto mnpu
MCIONIb30BaHUM TamMma P. aeruginosa IOMKHO TMPOUCXOAUTh yCKOpeHue norpednenus HedtH [8],
OZIHaKO, B CHCTeMe ocTaroyHas KoHueHTpauus Hedtu (0,137 mr/r moussl) Obula BbIIIE, YEM B
cllydae, Korja UCIOoIb30BalIuch cucteMa P. aeruginosa + «®epmu-crapt» (PucyHnok 2).
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Pucynokx 2. OcrtaTouHO€ cCOAEp)KaHHE YIJIEBOJOPOAOB B MOJEIBHBIX CHCTEMax uepe3 8 CyTOK
KyJIbTHBHPOBAHUS JIOTIEpHBI: 1 — pacrenue; 2 — pacrenue + HeTh; 3 — pacterne + HePpTH + «Depmu-
crapt»; 4 — pacrenue + HedTh+ KynbTypa P. aeruginosa; 5 — pacrenue + HedTh +MOaUDUIIMPOBAHHBII
ouonpenapar «DepMu-cTapT»

Tak Kak TpU WHTPOAYKIMHA HEPTEOKUCIAIONETO MHUKPOOpPTraHuW3Ma Jerpananus HedTH
cocraBuna 18% (PucyHok 2), a 3amuTHBI 3(G¢eKT Ha pacTeHus ObLI HE3HAYUTEIHHBIM
(Pucynok 1), mnpenmonaraercs, 4YTO 3TOT MMKpPOOPraHM3M B IIpolecce Jerpajaluu HepTH
HaKalyIMBaeT HEU3BECTHOE COEIMHEHUE, KOTOPOE, BO3MOXKHO, SBJISETCS TOKCUUHBIM ISl PACTEHHH.
A TpH COBMECTHOM KyIbTUBHpOBaHMU «DepMu-CTapT» U HEYTEOKHUCISIOMEH KYIbTyphI
MHUKPOOPTIaHU3MBI, BXOAAIIME B COCTaB OHOIIpernapara, BO3MOXXHO CIHOCOOHBI TOTPEOIISATH
HaKOIUIEHHBIN P, aeruginosa UHTEpMEANaT, CHUMasi TEM CaMbIM TOKCHYECKUH 3(h(eKT, mapaiensHo
MOBBIINIAs CTENEHb Jierpasauu Hedtu 10 24%.

Buecenne wmomudunupoanHoro Ouomnpenapara «®depmu-crapt» B cepo-Oypyro IOUBY,
3arpsi3HEHHYI0O HE(QThIO M 3acesHHbIE PACTEHMSIMM (CBUHOPOW M JIIOLIEpHA), CIIOCOOCTBOBAJIO
JE€TOKCUKALlMK TOYBBI, YTO OTPAXaJloCh Ha JUIMHE Mo0era Mo CpPaBHEHHUIO C OTPHUILATEIbHBIM
KoHTpoJsieM (pactenus + HedT1b) (Pucynok 3). MoxHO nonarark, 4To 3TO CBS3aHO CO CIIOCOOHOCTBIO
MHUKPOOPIaHU3MOB KOJOHU3UPOBAaTh KOPHU pPACTEHMH M puzochepy, CHHXKAs TEM CaMbIM
TOKCHUYECKU 3¢ ekt HepTu 3a cueT cBOEH JerpajaTMBHON aKTUBHOCTH. DTO MOATBEPXKAAETCA
JAHHBIMHU, KOTOpBIE MOKA3bIBAIOT, YTO YHCIEHHOCTb MHMKPOOPTaHM3MOB B PHU3OIUIAHE PacTEHUM
6buta BEIME Ha 1-2 mopsaka (B cpeaHem okono 1,1x107), uem B pusochepe (B cpeaHeM OKONO
1,4x10°), uto MOKET ObITh CBA3aHO C BBIAEICHHEM KOPHEBBIX SKCCYIaTOB pacTeHuil. JIrouepHa
3HAYUTEIBHO CTUMYJIUpPOBaja YHUCIECHHOCTb PHU30CPEPHBIX MHKPOOPTaHU3MOB, CIOCOOHBIX K
Jerpajialilii yrieBoAopoAoB. J[aHHbIE MO CTENEHW pa3iokeHHs He(QTH B MOJENIBHBIX CHUCTEMax
oLieHuBaNM yepe3 12 cyrok skcnepumenTa (Pucynok 4).

Kak Bugno Ha Pucynke 4, HauGomplyio Aerpajganuio HepTH B cepo-Oypoil mouBe —
cootBeTcTBeHHO Ha 16,0% wu 17,9% 3a 12 ngHeld HaOmOmamTu B CHCTEME PaCTEHUE
+MonudunrpoBanHbiii Ouonpenapar. B cucreme cBuHOpod + MoauuIMpOBaHHBIA OHOMpenapar
HaOmomanu 0ojiee BBICOKYIO CTENEeHb Jerpaaanuu Hetu B cepo-Oypoit mouse (okomno 17,9%) mo
CPaBHEHMIO CO BCEMHU JAPYTUMH BapHaHTaMH dKCIIepUMeHTa. B 3arps3HeHHoi chipoii HedThIO MOUBe
OakTepu3anusi CeMsH pacTeHuil OumomnpemapatoM «®depMu-cTapT» TMOBBIIIATA YCTOWYHUBOCTH
JIOLUEpPHBl M CBHUHOPOS COOTBETCTBEHHO Ha 12% wu 15%, yBenuuuBana mpupocT Ouomacchl MX
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KOpHEH U TMO0OeroB IO CpaBHEHHMIO C HeOaKTepu30BaHHBIM BapuaHToM Ha 13% u 24%
COOTBETCTBEHHO.
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Pucynok 3. Beicota mobGera pacteHuii (JrolepHa M CBUHOPOI) B MOAEIBHOM HKCIEPHUMEHTE depe3
12 nueit xynpTUBHpOBaHUS: | — mromepHa; 2 — CBHHOpOH; 3 — mionepHa + He(dTh; 4 — CBHHOpOH +
HepTh; 5 — mouepHa + MoaudHUUUpOBaHHBI Ouompenapatr «®depmu-crapr; 6 — cBuHOpOH +

MoIuHUIMPOBaHHKIH Ononpenapar «DepMu-crapT»
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Pucynok 4. Cremenb nerpajanud He()TH B MOJETBHBIX IOYBEHHBIX CHCTEMax C PACTHTEIBLHO-
MUKpOoOHBIMU accormanusiMu (12 cyrok): 1 — HedTs + MoauduuupoBaHHbd Tpenapar; 2 — HedTh +
monepHa; 3 — HedTh + cBUHOpOH; 4 — HedTh + mrouepHa + Ouonpenapar; 5 — HedTb + CBUHOPOI +
Ouonpenapar

bakrepuszauus yBenuuMBaja NPUPOCT OHMOMACCHl KOPHEHM JIIOLEPHBI IO CPAaBHEHUIO C
HeOaKTepU30BaHHBIM BapHaHTOM Ha 9% — B yHMcTOM IpyHTe U Ha 18% — B 3arps3HeHHOM. B
IpYHTE, 3arpsi3HEHHOM CBIpOW HE(ThIO, HaJ3eMHasi Omomacca JroLepHbl Oblia Ha 29% Oomblie y
0aKTepH30BaHHBIX PACTEHHIA IO CPABHEHUIO C HE OAKTEPHU30BAHHBIMH.

XUMUYECKUH aHalIW3 TIOKa3aj, uYTO COJIEpKaHWE ChIpOM HEPTH B TOYBE C HE
OakTepu3oBaHHBIMU pacTeHusMU (Medicago sativa, Cynodon dactylon) 4depe3 90 nuei
KYJIbTUBUPOBaHUS CHU3WIOCH Ha 59%, a ¢ OakTepu30BaHHBIM OuorpenapatoM «DepMu-crapt» —
Ha 78%, nmerpamanusi yIJIEBOAOPOIOB B IOYBE IOl CBUHOPOEM W JIIOLIEpHON cocTaBmia 67%
COOTBETCTBEHHO, UTO Ha 25—45% Obu10 O0bIIEe IO CPABHEHUIO C KOHTPOJIEM.

Takum 00pa3om, KOHCOPLUYM, MOTUGUIMPOBAHHBIA «DepMu-CTapT», aCCOLMUPOBAHHBIA ¢
pacTeHUsIMM — CBHUHOPOEM MajbuaThiM M JIOLepHON siBisieTcs 3(dexTuBHON OnocucreMoil s
pemenuanuu HeTe3arpsi3HEHHBIX Cepo-OyphIX MOYB, TaK KaK BHYTPHU aCCOIMALIMM OTCYTCTBYIOT
OTpHILaTeIbHbIE B3aUMOJICHCTBUS, BIUSIOIINE HA CKOPOCTh U 3(PPEeKTUBHOCTD yTUIU3aUUU HEDTH,
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YHUCIEHHOCTh MMKPOOPTraHM3MOB M Ppa3BUTHE PACTEHUH, AaCCOLMMPOBAHHBIX CO IITAMMOM-
nectpykropoM. [lo-BuauMomy, CBUHOPOM B COYETAHHUH C JIIOIIEPHON 00pa30oBbIBaIN 3(PPEKTUBHYIO
s GUTOpEMEIUAIIIH TPABOCMECH. YCTAHOBIIEHO, YTO WHOKYJISIMS paCTeHUH MOIU(PUIIMPOBAHHBIM
ouonpenaparom «@DepMHU-CTApT» BIUSET HA UYUCIEHHOCTh PH30C(EPHBIX MHKPOOPTaHU3MOB,
KOTOpBIE CTUMYIMPYIOT POCT DPACTEHHMH, TakXKe Ha CTENEeHb OYUCTKH Cepo-Oypod IOYBBI OT
YIIIEBOAOPOIOB.

W3yueHHas KynpTypa yIJIEBOJOPOAOKUCIAIONMX Oaktepuil Buma P aeruginosa mramm Ne3,
SBJISICTCS TOTEHIMAJIBHBIM HMHOKYISTHTOM JUIs Moaudukauuu Ouomnpemnapara «DepMu-crapt» us3
rpynnsl «3QQPEKTUBHBIX MUKPOOPraHU3MOBY», a caM MOJU(HUIMPOBAHHBIA OHOIpenapar sBIsSeTCs
MOTEHIMAJIBHBIM HHOKYISATOPOM DPACTEHUM CBHUHOPOS W JIIOLEPHBI JJIS YIy4LIEHHs UX pocTa U
MOBBIMIEHUS IPPEKTUBHOCTH (PUTOPEMETUAINH 3arpsS3HEHHBIX  YIIIEBOAOPOAAMHU Ccepo-Oypoi
IIOYBbl ATIIEPOHCKOr0 IOJYOCTpOBa IPU OCTaTOYHOW creneHu 3arpsisHeHus 1,0-1,5%. Illramm
pona P. aeruginosa Ne3 MoxeT OBbITh HCIOJb30BaH B KaueCTBE HHTPOAYLEHTa B MHUKPOOHBIN
ouonpenapar «depMmu-cTapT» UId NPUAAHUS €My HNOJU(PYHKIUOHAIBHOCTH M JUIsl OYUCTKU M
JTOOYHCTKH CEepO-Oypoi MOYBHI, 3arps3HEHHON HEDTEHPOIYKTaMU U MPEIBAPUTEIILHO OYUIIICHHON
OT OCHOBHOM 4acTH YI71€BO1I0poa0B. CBUHOPOI MaibuaThlid MPEACTABISIET COO0M 3aCyXO0yCTOMYNBOE
U COJIECTOMKOE 36pHOBOE PAaCTEHUE, B 3TON CBA3M COBMECTHO ¢ O0OOBBIMHU, B TOM UHUCIIE JIIOLIEPHOH,
3TOT BHJI, IIMPOKO PACIpOCTPaHEHHBIN B peruoHe M Haubosee yCTOMUYMBBIA K 3arpsi3HEHHIO TOYB
HE(PTSIHBIMH YTJIEBOJJOPOAAMHU, MOXKET UMETh OOJBIIYIO MEPCIEKTUBY ISl CO3JaHUS PACTUTEILHO-
MUKPOOHBIX CUCTEM IPH pa3pabOTKe TEXHOJIOTHI OMopeMearauu cepo-0yphIX IMOUB ATIIIICPOHA.

M3BecTHO, YTO KOPHEBHUIA CBUHOPOS COJEpXKAT YIIEBOABI (caxaposy, (pyKTaHbl),
OpraHuYeCcKHe KUCIOThl U UX MPOU3BOJHBIE (COIM SOJOYHOM KUCIIOTHI), KAPOTUHOUABI (P-KapOTHH,
¢deodutnn A u B, HEOKCaHTHH, BHOJIAKCAHTHH, 3€aKCAaHTHH, JIOTEHH, YQHp JTI0TenHa), BUTaMHUH B,
xKuUpHOe Macimo [29]. DTo  cmocoOCTBYeT  CO3MaHMIO  ONTHUMAIBHBIX  YCJIOBUH IS
KHU3HEJEATEIbHOCTH MHKPOOPraHU3MOB, KOTOPbIE COCTaBISIOT OCHOBY OuomnpenaparoB «Pepmu-
CTapT», MOAU(UIUPOBAHHBIX KYJIBTYpaMU HEPTEOKUCIAIOIMX MUKPOOPraHu3MoB. UTo KacaeTcs
JIIOLEPHBI, TO IOYTH IOJIOBHHA BCEHl Macchl TOHKMX KOPHEM Yy JIIOLEPHBI OCEHbIO OTMHUPAET U
paznaraercs. DTO COCOOCTBYET HAKOIUIEHHIO T'yMyca, a KOpPHEBas CHCTEMa JIIOLIEPHBI JOCTUTAET
n1younsl 50—-170 cM, pu 3TOM OCHOBHAsi Macca KOpHe# 3aHuMaeT ciaoi noussl 1o 100 cm [30]. Oto
CBHUJIETENILCTBYET O TOM, YTO KOpPHEBHUINA OMOCHUCTEMBI JIIOLIEpHA + CBUHOPOH COBMECTHO C
aCCOLMMPOBAHHBIMM Ha HHUX B 30HE pH30Cepbl MHKpOOpraHu3MamMu OyIyT OXBAaThIBATh
3HAYUTENBHBIA 10 TUIONIAJAN W TIIYOWHE CJIOW 3arpsa3HEHHON HEDTSHBIMU YIIEBOAOPOJAMHU CEPO-
Oypoii OYBBI, I71e OyAyT MPOTEKaTh MPOLECCHI IErPAalluy 3arpsA3HUTENICH U TEM CaMbIM CO3/1aBaTh
0JaronpuATHYIO Cpeiy Ul MOCTYIUIEHHs aTMOC(EepHOro KMCIOpoAa B MOYBY, YTO B CBOIO OYEPEb
OyaeT HMeThb IOJIOKUTENIbHOE BO3/AEWCTBUE Ha (YHKIIMOHMPOBAHUE HE(PTEOKUCISIOMNX
MUKpPOOPTaHU3MOB, Kak aOOpUTeHHBIX, TaK M BHECEHHbIX B COCTaBe MOJU(PHUIIMPOBAHHOTO
O6uonpenapara «PepMu-cTapT», yCKopsis Npolecc peMeInaIim.

Takum oOpa3oMm, aHamu3 pazIUYHBIX TNPUEMOB, HANpaBIEHHBIX HA  IOBBILICHHE
3pPeKTUBHOCTH (pUTOpEMEHALIUN Cepo-0ypoil MOYBBI OT YITIEBOAOPOIHOTO 3arpsi3HEHUs, [ToKa3aia
MEPCIEKTUBHOCTh HCIOJB30BaHUSI 0000BO-371aKOBOM TpaBoCcMecH, OakTepu3allMd pacTeHHH,
CTUMYJIUPYIOUIMMH HUX POCT IITaMMOM-IECTPYKTOPOM YITIEBOAOPOAOB P. aeruginosa. BuisBieHa
NPUHIUIHNATIBHAS POJIb OMOCHUCTEMBI JIIOLEPHBI M CBHHOPOS Kak KOMIIOHEHTOB TpaBOCMECEH,
CTUMYJIMPYIOIIEH IOYBEHHYI0 MHKpPOQIJIOpY U, HAKOHEL, YCWJIMBAIOMIEW OYHCTKY IIOYBBI OT
ocrarkoB He(pTu. Pesynbrarsl uHcCCleIOBaHUM TMO3BOJSIOT PEKOMEHJIOBaTh MCIOJIb30BAaHUE
pacTUTETbHO-MUKPOOHOI OHMOCUCTEMBI, COCTOAILIEH M3 JIIOLEPHBI + CBUHOPON COBMECTHO C
MOAM(PHUIMPOBAHHBIM KYJIBTYPO HEe()TEOKHCIAIOMIEro MUKpoopranusma Pseudomonas aeruginosa
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ouomnpernaparom «DepMu-cTapT» I (PUTOPEMETUAIUA Cepo-Oypoll TMOYBBI  ATMIIEPOHCKOTO
MOJTyOCTPOBA, 3arPsI3HEHHOM CHIPOH HEe(PTHIO.
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BHYTPHBHI[OBOﬁ MOJIEKYJISPHBIN NIOJIUMOPO®U3M JHK
N 3HAYEHME Hirudo orientalis

©/aoawosa JI., ORCID: 0009-0004-2966-2523, Hncmumym 300102uu npu Munucmepcmee HayKku
u obpazosanus Aszepoatiodcanckou Pecnyonuku, . baky, Azepbaiiosxcan, dr.sd.leman@gmail.com
O©OMameooe A., Uncmumym monexyisapHou ouonro2uu u 6UOMexHonN02ull npu
Munucmepcmee nayku u oopazosanus Azepoatioxcarckou Pecnyonuku,
2. baky, Azepbaiioscan, alamdarmammadov@gmail.com

Abstract. Medical leeches play the role of a natural factory for the production of a complex of
unique biologically active substances such as hirudin, eglins, bdellins, hementin, bradykinins,
which are urgently needed by modern medicine and veterinary medicine. Medical leeches produce
awide range of enzymes such as hyalinodase, destabilase, collagenase, apyrase, elastase and
triglyceride. All these substances are biologically active substances of natural origin. It is used to
treat a wide range of diseases, such as amenorrhea, osteoarthritis, trauma, and blood stasis
syndrome. In modern times, leeches also serve as an important model system for understanding
the structure, function, development, regeneration, and repair of the nervous system. The currently
seven known species of the Hirudo Linnaeus, 1758 genus of the Hirudinidae family are widespread
in different regions of the Eurasian contingent. The results of the phylogenetic analysis based on
the nucleotide sequences of the oxidase enzyme subunit I (12S r-RNA, COI) allow us to assume
that the Hirudo genus is monophyletic. In 2005, P. Trontelj and S. Utevsky, while studying
the molecular systematics of medical leeches, analyzed 2 samples of medical leeches from
Azerbaijan together with others. According to the results of the cluster analysis, two medicinal leech
samples of Azerbaijan (Hirudo sp. AZ1 and Hirudo sp. AZ2) form a separate cluster and are located
between H. medicinalis and H. verbana species. As a result of recent phylogenetic studies, it was
determined that those two samples are H. orientalis species. The main goal of the conducted
research is to study the intraspecies polymorphism of medical leeches collected from different
regions of Azerbaijan at the genome level. Isolation of leech chromosomal DNA was performed
with the Gene Elute Mammalian Genomic DNA miniprep reagent kit.

Annomayusn. MeIULIIMHCKHE THSIBKA WIPAlOT POJIb MPUPOAHON (PaOpHKU MO IPOU3BOJICTBY
KOMIUIEKCA YHUKAJbHBIX OMOJIOTMYECKM AaKTHUBHBIX BEIIECTB, TAaKUX KaK TUPYIWH, SIJIUHBI,
OJIeJUTMHBI, TEMEHTHUH, OpaJMKUHHUHBI, KOTOPBIE OCTPO HEOOXOAMMBI COBPEMEHHOW MEIUIMHE U
BETEpUHAPUHU. MeIUIMHCKUE NHUSBKU MPOU3BOAST HIMPOKUN CIEKTp (PEpPMEHTOB, TaKHUX Kak
rMajgnHoza3a, JecTabuias3a, KoljlareHasa, anupasa, lacTasa U Tpurmmuepua. Bee 3Tu Bemecta
SBJISIIOTCSL  OMOJIOTMYECKM AaKTMBHBIMM BEIIECTBAMU TNPUPOTHOTO IPOUCXOXKICHUS, KOTOpBIE
UCTONB3YIOT Ul JIEYeHUs HIMPOKOTO CIEKTpa 3a00JeBaHUN, TAKUX KaK aMEHOpes, OCTEOapTpHT,
TpaBMbl M CHUHAPOM 3aCTO KpOBU. B Hamie Bpems NMUSBKU TaKKe CIyKaT BaXHOW MOJAEIbHOU
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CUCTEMOM ISl TOHUMAaHHs CTPYKTYphl, (YHKIMH, pa3BUTHS, pPEereHepallid W BOCCTAHOBICHHS
HEpPBHOW cucTeMbl. M3BecTHbIE B HacTosiiee Bpemsi ceMb BHIOB poaa Hirudo Linnaeus, 1758
cemeiictBa Hirudinidae mumpoko pacpoCTpaHEHBI B pa3HBIX palilOHaX €BPa3WCKOr0 KOHTUHTEHTA.
Pesynbrarel puaoreHeTHYECKOro aHajlM3a, OCHOBAHHOTO Ha HYKJICOTHIHBIX MOCIIEA0BATEIbHOCTSIX
cyopenuuaunbl 1 pepmenta okcunmasel (12S p-PHK, COI), mo3BonstoT NmpeamnoaokuTh, YTO PO
Hirudo ssnserca monodunerndyeckuM. B 2005 1. Tpontens I1. u YreBckuit C. mpu u3ydeHUU
MOJICKYJISIPHOM CHUCTEMAaTUKA MEAUIMHCKUX TNHUSBOK MPOAHAIM3UPOBAIIM BMECTE€ C JIPYTUMHU
2 obpa3na MeAMLIMHCKUX NHIBOK U3 AsepOaiimkana. [lo pe3ynbraram KJIacTEpHOTO aHAIM3a JIBE
BBIOOPKM MEIMIIMHCKUX MHUSABOK A3zepOaiikana (Hirudo sp. AZ1 w Hirudo sp. AZ2) o6pa3yroT
OTJENIbHBIN KJIacTep U pacnojararorcs Mexny Buaamu H. medicinalis v H. verbana. B pesynbrare
HEeaBHUX (PMIIOTEHETUYECKUX MCCIIEOBAaHUI OBUIO YCTaHOBICHO, YTO 3TH JBa 00pa3ia OTHOCATCS
K BUny H. orientalis. OCHOBHasI 11eJIb MPOBEICHHBIX MCCIEIOBAHUN — HM3YYCHHE BHYTPUBHIOBOTO
nonuMopdu3mMa MEIUIIMHCKUX MHUSIBOK, COOpaHHBIX M3 pa3HBIX PETHOHOB A3zepbaiimxkaHa, Ha
ypoBHe TeHoma. Beigenenue xpomocomHor [IHK mnusBku ocymecTBisuiM ¢ mOMOIIbI0 Habopa
pearertoB Gene Elute Mammalian Genomic DNA miniprep.

Keywords: Hirudinidae, Hirudo, Hirudo orientalis intraspecific DNA polymorphism,
molecular markers, microsatellite alleles, phylogenetic analysis.

Knouesvie cnosa: Hirudinidae, Hirudo, srytpuBumoBoit mnomumopdusm JHK Hirudo
orientalis, MOJIEKYISIPHBIE MApPKEPbI, MUKPOCATESIUTUTHBIC AJIIeITH, GHIOTCHETUISCKUN aHaIIN3.

The species characteristics of medical leeches are so unique that in order to extract the entire
complex of biologically active substances from the body of leeches, it is not necessary to spend on
their separation, cleaning, packaging, delivery and introduction means [1]. Because when blood is
taken from the patient’s body, all biologically active substances are scattered by themselves. This
allows medical leech to play the role of an ideal tool in solving a wide range of endocrinological
problems of a sick person or animal. From an ecological point of view, leeches are rare and
endangered species included in the Red Book. It is forbidden to catch medical leech from natural
water bodies. In the 21st century, the demand for medical leeches will increase in accordance with
the increasing demand for biologically active substances of natural origin in medicine and
veterinary medicine. As natural resources of medical leeches decrease, leeches grown in
biofactories are used for treatment [2]. The breeding technology of medical leeches is a trade secret
not published in the scientific literature. In biofactories, only certified adult leeches are sold, which
cannot be studied at different stages of ontogenesis. Therefore, it is important to develop personal
biotechnology of reproduction of leeches in laboratory conditions. Medical leeches of the Hirudo
genus have been used in therapeutic procedures for thousands of years.

Species of medicinal leeches of the Hirudo genus

Today, seven known Hirudo species are widespread in different regions of the Eurasian
contingent. Hirudo medicinalis Linnaeus 1758, Hirudo verbana Carena 1820 and Hirudo orientalis
Utevsky and Trontelj are confirmed by Hildebrandt and Lemke to be of “dubious” taxonomic status
because these 3 species mate under laboratory conditions. This data contradicts the data published
by Elliott and Kutschera, which states that these leeches are reproductively isolated biospecies,
being mutually mating hermaphrodites [3]. 60 years ago, Mann (1962) gave a detailed description
of H. medicinalis, noting that it is a representative of the class Hirudinea that it is very diverse in
color shades, but in Britain the white and gray marking patterns are usually black on the ventral
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surface with green sides and two long red stripes. there is This description refers to the bloodsucker
species H. medicinalis, the only member of the family Gnathobdellidae (jawed leeches) found in the
wild in England and Wales. Sawyer (1986) in his monograph “Biology and behavior of leeches”
accepted Mann’s opinion that H. medicinalis is a “polymorphic taxon”, “H. medicinalis Linnaeus
1758 (Hirudo officinalis Savigny 1822)” collected different color variants of these ringworms.
Hirudo specimens with non-pigmented (grey) ventral-ventral sides collected from a small pond in
Hungary were proposed to be classified as H. verbana Carena, 1820 (H. officinalis, Savigny, 1822)
taxonomy because they differed from the Linnean type. Five years later, H. medicinalis and
H. verbana were identified as two separate biospecies, and it was noted that both species of leeches
live in the freshwater basin and mating does not occur [4]. This result led to the careful description
of both species and the determination of the DNA sequence of the genes of the mitochondrial
genome [4].

Petrauskina et al. (2009) adult H. medicinalis in laboratory conditions of 3 species of
medicinal leeches (H. medicinalis, H. verbana and H. orientalis) and H. verbana, after keeping the
pairs in isolation for a month, within 4 weeks they mated and formed cocoons. But the viability of
young leeches is sharply reduced. Female H. medicinalis 8 months after birth. and the individuals
obtained from the cross of male H. verbana were destroyed, that is, the average number of mature
individuals was equal to zero. However, most of the individuals obtained from the cross between
female H. medicinalis and male H. medicinalis were destroyed and about 10 individuals survived to
adulthood. Thus, the death of the offspring obtained from interspecific crossing was much higher
than the death of the offspring obtained from intraspecific crossing. All 3 “leech types” differ in
karyotype-chromosome number and there is no evidence of their hybridization in nature, it follows
that in the wild H. medicinalis, H. verbana and H. orientalis are reproductively isolated species,
differing in morphological and geographical distribution.

The DNA sequence of the cytochrome oxidase ¢ mitochondrial gene subunit I (CO-I) of the
variegated variant “var. verbana” of H. verbana was determined and deposited in GenBank (no.
EF125043). DNA analysis showed that 600 n. c¢. of CO-I gene. The length of the sequence is
identical to the sequence stored in GenBank. It turns out that the leeches used by Hildebrandt and
Lemke for histological studies in 2011 are polymorphic varieties of H. verbana. Data summarized
here according to Utevsky and Trontelj (2005) show that the following 4 well-defined taxa form the
species complex: the European medicinal leech H. medicinalis, the Mediterranean leech
H. verbana, the Caucasian leech H. orientalis and the African “dragon leech”. H. troctina.

A new species of medicinal leech, Hirudo tianjinensis Liu, was discovered in specimens
collected in Tianjin, China. A phylogenetic tree based on the subunit I sequence (COI) of the
mitochondrially encoded cytochrome oxidase ¢ gene suggests a sister relationship to H. nipponia
Whitman, 1886. A key to known species is provided.

Of these, the dry leech belongs to the Haemadipsa genus, and is widely distributed in India,
Southeast Asia, and East Asia. Haemadipsa japonica Whitman is a dryland species, endemic to
Japan, living in the temperate zone between the litter of evergreen and deciduous forests.
H. japonica feeds on the blood of mammalian hosts such as spotted deer (Cervus nippon), wild boar
(Sus scrofa), Japanese capricorn (Capricornis crispus) and humans. In the past, H. japonica was
distributed only in small forest areas in the mountains. Recently, this leech's range has expanded,
possibly due to the growth of the mammal population, and in several prefectures in Japan, leeches
have become a serious problem by spreading into human-populated areas.

H. nipponia is a well-known medicinal leech species that has been found in China for many
decades. This species is widespread in most regions of China, except Xinjiang and the Tibet
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Autonomous Region (Yang 1996). In ancient folklore, the treatment with medical leeches was
widely used in the case of varicose veins and arthrolithiasis [5].
Study of DNA polymorphism among the species of the genus Hirudo with different markers

In 2005, while studying the molecular systematics of medical leeches, P. Trontelj and S.
Uvetsky analyzed 2 samples of medical leeches from Azerbaijan together with others. Confusion
existed regarding the taxonomic status of the various taxonomic forms. Thus, many different types
have been described in the past, but there are currently two generally accepted types. The results of
the phylogenetic analysis of the nuclear genome (ITS2+5.8S r-RNA) and two mitochondrial (12S r-
RNA, COI) genomes allow us to assume that the Hirudo genus is monophyletic. The Hirudo genus
consists of 3 other forgotten species besides H. medicinalis and East Asian H. nipponia. They are
described either as species or morphologically diverse and are easily identified by color. The type
species from Transcaucasia and Iran is Hirudo sp. (described as an orientalis variation) is sisterly
related. Their relative is H. verbana from Southeast Europe and Turkey, which is now propagated in
leech farms and used as a “medical leech” [6]. The North African species Hirudo troctina is the
sister taxon to the West Eurasian species, as a basal split occurred between the H. nipponia and
West Palearctic clade. The analysis was carried out on a specimen of Hirudo sp. (as a variant variety
of orientalis) collected from Azerbaijan in 1962 by Shevkunova and Christman.

Genetic sensitivity among the species of Hirudo genus was studied based on the areas of
mitochondrial (COI and 12S rDNA) and nuclear (ITS1+5.8S+ITS2) genomes of Hirudo orientalis
in all areas. The sister relationship of H. orientalis and H. medicinalis was inferred with high
posterior probability. H. orientalis has a wide and uneven distribution in Central and Middle Eastern
parts of Asia with minor genetic differences. The known distribution range occurred in
topographically heterogeneous landscapes around the Caspian Sea. Demographic analysis suggests
selection of the COI locus under unfavorable respiratory conditions, but an increase in population
size cannot be completely ruled out. The trend of genetic variation shows a northward dispersal.
The higher haplotype diversity suggests the South Caspian region as a potential historical refuge for
these species. Widespread dispersal is thought to have occurred after the Pleistocene glaciations
through vertebrate hosts.

The present study presented more haplotypes than those in the 2012 study by Trontelj and
Utevsky in H. orientalis populations due to their range. In addition, an updated view of the
phylogenetic relationships among Hirudo species is described. Significant statistical support for the
phylogenetic relationship of H. orientalis and H. medicinalis was shown, confirming other
similarities and affinities of traits (i.e., morphological, chemical composition of saliva, etc.) in the
aforementioned species [7].

There is a lack of information on the distribution of H. orientalis from some neighboring
countries of the Caspian Sea (e.g., Turkmenistan, Armenia and possibly northern Afghanistan).
Comprehensive sampling is needed to get a clear picture of the genetic diversity of H. orientalis [1].

To date, six known species of Hirudo are widespread in different regions of the Eurasian
continent. In this study, a new species of medicinal leech, H. tianjinensis Liu, 2022. It is described
based on specimens collected from Tianjin, China. A phylogenetic tree based on COI suggests a
sister relationship to H. nipponia Whitman, 1886. A phylogenetic tree showing the results of the
phylogenetic analysis of H. tianjinensis with other species of Hirudo is given in Figure 1.

Research object and methods
Various individuals of the H. orientalis species were collected from reservoirs in the Sheki-
Zagatala-Gakh, Lankaran-Astara-Masalli-Jalilabad, Shabran-Guba-Khachmaz regions of Azerbaijan
and were starved for a long time in the laboratory so that the blood they sucked from other animals
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was completely used for nutrition and when separating chromosomal DNA, there should be no
admixture of foreign DNA.

H. medicinalis UA

B4/66/65/64
H. medicinalis DE
100/100/100/100
86/87/87/84 H. medicinalis SI1
ST
S6/68/54/74 | H. medicinalis SI2
100/100/100/100
_\: |Hirudo sp. n. AZ1
92/90/90/93 Hirudo sp. n. AZ2
100/100/100/100 | H. verbana MK
B -
100/100/100/100 H. verbana IT
H. verbana S|
P/10/a0m _|H. troctina MA1
H. troctina MA2
100A100/100/100

IH. nipporia 1
H.. nipponia 2

Haemopis sanguisuga

Limnatis cf. nilotica

20 steps

Haemadipsa sp.

Figure 1. Best phylogenetic tree inferred from a combination of nuclear and mitochondrial DNA
sequences of medical leeches. Previously, “H. medicinalis”. Typical, diagnostic dorsal (left) and ventral
(right) examples of the midbody region are shown for the species grouped under the name Hirudo sp. n. two
versions of the dorsal model are shown. (orientalis color type) [6]

Isolation of chromosomal DNA from different individuals of Hirudo orientalis

Chromosome-DNA isolation of medical leech was performed with the Gene Elute
Mammalian Genomic DNA miniprep reagent kit manufactured by Sigma-Aldrich (Steinheim,
Germany). A small piece of skin and muscle tissue 2 mm wide was cut from the side of the leech’s
body and kept in distilled water for the purpose of dispersing foreign blood cells and removing
foreign DNA. The procedure was repeated 3 times, and the samples were placed separately in 2 ml
clean, sterile Eppendorf tubes and placed on ice. After the tubes are numbered, 180 ul Lysis T
solution is added to the tissue, followed by 20 pl proteinase K, mixed and incubated at 55°C for 2
hours until the tissue is completely dissolved. To get pure DNA from RNA, additional 20 pl of
proteinase A is added and 2 min. incubated at room temperature. Then 200 pl of Lyzis C is added,
vortexed for 15 seconds and incubated at 70°C for 10 minutes. 500 pl of the column preparation
solution is added to the connecting column, centrifuged at 12000 g for 1 minute, the collected
solution is discarded in the tube. 200 pl of ethanol (96-100%) alcohol is added to the lysate and
mixed in a Vortex for 5-10 seconds. Using wide-tip pipette tips, the homogenized lysate is added to
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the coupling column, centrifuged at 6500-7000g for 1 minute, and the coupling column is placed in
a fresh 2 ml tube. On it 500 mkl Column Preparation Solution is added and centrifuged at 12000 g
for 1 minute. Then 500 pl diluted Wash Solution is added to it and centrifuged at 6500-7000g for
1 minute. In the second wash, 500 ul diluted Wash Solution is added and centrifuged for 3 minutes
at 12,000-16,000 g maximum speed to dry the column. 200ul Elution Solution is added to the
middle of the column, incubated at room temperature for 5 minutes and centrifuged at 6500-7000 g.
Thus, the chromosomal DNA separated within 1 hour is measured in a spectrophotometer at
A260/280 nm wavelength and its quantity and degree of purity are determined [6].
Spectrophotometric determination of DNA purity and concentration

The concentration and degree of purity of DNA extracted from the skin and muscle tissue
samples of medical leech were checked by spectrophotometry method. For this purpose, optical
densities of DNA samples are measured at wavelengths of 260 and 280 nm in the Epoch Microplate
Spectrophotometer (BIOTEK-USA) device with the help of GenS5 software. For properly extracted
and suitable PCR DNA samples, the optimal degree of purity is 1.8> [A260/A280] =2. The density
of the extracted DNA is determined based on the optical density measured at a wavelength of 260
nm.

Primer sequence synthesis

Primer sequences (Table 2) were synthesized, purified and diluted to 100 mM. Then it was

prepared as a working solution at a concentration of 10 mM and used during PCR (Table 1).

Table 1
NUCLEOTIDE SEQUENCE OF MICROSATELLITE LOCI PRIMER HM1 NUCLEOTIDE SEQUENCE
AND SIZE OF THE AMPLICON TO BE SYNTHESIZED

Primer Nucleotide sequence Expected fragment size (n. c.) Ann.
temp. (°C)

Hml-F 5’CACGACGTTGTAAAACGACTCAGGCGAC llel q
ATCCTCTTCATCG _37 A ee 1'133'139 n C an Sooc

HMI-R 5~ ATGGCTACCACTGCGTTGTTG -3’ AL

Nucleotide sequence of microsatellite loci primer Hm1 nucleotide sequence and size of the
amplicon to be synthesized.

Conducting PCR with a specific primer pair

Polymerase chain reaction (PCR) was performed on DNA samples suitable for PCR with
specific primers (Table 1) in an Applied Biosystems 2720 Thermal Cycler amplifier. During DNA
amplification, the total reaction volume per sample was 25 ul (5 pl sample DNA + 20 pl reaction
mixture). After collecting the reaction mixture, the tubes were placed in the PCR apparatus (Applied
Biosystems 2720 Thermal Cycler) and the program was compiled in the following sequence.
Initially, the reaction starts with denaturation of the DNA strand at 94°C for 3 min. The next 3
stages — denaturation of the DNA strand, hybridization of the primer with the DNA strand and
synthesis of the complementary DNA strand by Taq DNA-polymerase, respectively, were
performed at 94°C (45 seconds), 50°C (0.5 min), 72°C (45 seconds) occurs in conditions. This is
repeated for 35 cycles. Finally, the PCR reaction is completed by completing the synthesis process
at a temperature of 72°C for 10 minutes.

Electrophoretic analysis of PCR products

For electrophoretic analysis of PCR products, 1% agarose gel was documented using UVI-pro

Gel documentation Systems (Jencons, England).
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Conclusions and discussion
After extracting DNA from 13 samples collected from different regions of the leech with the
Gene Elute Mammalian Genomic DNA miniprep reagent kit, the concentrations and purity of the
isolated chromosomal DNA were determined using Epoch Microplate Spectrophotometer
(BIOTEK-USA) in a volume of 2 pl. The obtained results are given in Table 2.

Table 2
SPECTROPHOTOMETRIC DETERMINATION OF THE AMOUNT AND DEGREE
OF PURITY OF CHROMOSOMAL DNA ISOLATED FROM THE SKIN
AND MUSCLE TISSUE OF MEDICAL LEECHES
MNe Medicine leach specimens A260 nm A280 nm A260/A280
1 Control 000 0.01 0.04
2 Sheki-Zakatala 0.854 0.408 2.09
3 Shekii-Zakatala 1.082 0.575 1.88
4 Lankaran -Astara 1.175 0.632 1.85
5 Lankaran -Astara 1.767 0.976 1.81
6 Guba- Khacmaz 1.658 0.914 1.81
7 Guba- Khacmaz 2.145 1.188 1.80
8 Gah 0.695 0.384 1.81
9 Lankaran -Astara 1.403 0.753 1.86
10 Lankaran -Astara 1.898 1.029 1.84
11 Guba- Khacmaz 4.675 2577 1.81
12 Guba- Khacmaz 2.719 1.513 1.80
13 Guba- Khacmaz 5.981 3.267 1.83
14 Guba- Khacmaz 2.718 1.472 1.84

As can be seen from Table 1, the amount and degree of purity of isolated chromosomal DNA
meet the necessary requirements for conducting PCR, and the degradation level of nuclear DNA
was checked by conducting electrophoresis in 0.7% agarose gel. The results of electrophoretic
analysis of nuclear DNA isolated from the samples are given in Figure 2. As can be seen from the
picture, the nuclear DNA separated from the high amount of RNA from the skin and muscle tissue
of the leech was not degraded. The isolated nuclear DNA was diluted to 20 ng/ul in sterile
deionized water in a sterile box for PCR. At the same time, Hml1 is diluted to 10 mM in F/R primer.
Thus, PCR is assembled in the composition given in Table 3 below. The program of PCR with Hml1
primer is repeated at 94°C for 3 minutes, then 94°C (45 seconds), 50°C (30 seconds), 72°C (45
seconds), 35 cycles. At the end, the PCR reaction is completed with the complete completion of the
synthesis process of amplicons at 72°C for 10 minutes. After completion of PCR, PCR products are
stored at 6-8°C and electrophoretically analyzed in 1.5% agarose gel. The results of electrophoresis
are documented by taking a picture of the gel under UV light using the Gel Documentation System.
The results are reflected in Figure-3. As can be seen from the picture, 50 n. c. of agarose gel. Lanes
below are unreacted excess primers (blue). Mark E. Siddall and colleagues (2007) identified 2
different alleles of the microsatellite locus Hm1 molecular marker and different variations of each
allele in the genomic DNA of H. medicinalis and H. verbana species collected from different
European countries.

So, Allele 1 13 3 n. c. length variant was found in samples of H. medicinalis species. 136-138-
139 n. c. in different individuals of H. verbana species. variations were found. Allele 2 variant is
104 n. c. in representatives of H. medicinalis species, and 92 n. c. in representatives of H. verbana
species. variant was discovered. In three samples, amplification of the microsatellite locus with the
Hm1 marker on genomic DNA did not occur (samples 9, 12, 13) and the PCR product was not
visible on the gel.
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Figure 2. 0.7% agarose gel electrophoretic analysis of chromosomal DNA isolated from medical
leeches collected from different areas

Table 3
REAGENTS INCLUDING IN PCR
No A PCR reaction composition 14 PCR reaction composition
1 Matrix DNT 5 mkl Matrix is added for each sample 5 mkl
2 Reaction buffer - 10* 2.5 mkl Reaction buffer - 10* 35 mkl
3 Primer Hm1-F 2 mkKl Primer Hm1-F 28 mkl
4 Primer Hm1-R 2 mkl Primer Hm1-R 28 mkl
5 MgCl,— 25 mM 3 mkl MgCl, - 256mM 42 mkl
6 dNTPs — 10 mM 2 mkKl dNTPs-10mM 28 mkl
7 Taq DNAPolymerase-1 mkl /5  1unit - 0.2 Taq DNAPolymerase-1mkl /5 1 unit — 3 mkl
unit mKI unit
8 Deionzed sterile H,O 8.3 mkl Deionzed sterile H,O 116 mkKl
25mkl 280 mkl

Figure 3. M-DNA marker, each fragment 50 n. c. are different from each other. PCR was performed
on the genomic DNA of 13 different H. orientalis leeches with the Hm 1 marker of the microsatellite locus,
and the synthesized amplicons or allelic variants were analyzed in 1.5% agarose gel
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According to the obtained results, profiles corresponding to the microsatellite locus of the
H. medicinalis genome DNA were synthesized on H. orientalis genome DNA with Hm1 marker.
Based on the results of comparative phylogenetic studies conducted by Peter Trontelj et al. (2005)
and Hao Wang et al. (2022) on the nuclear genome of all seven species of the Hirudo genus
(Aghdam), including samples of leeches collected from Azerbaijan (Aghdam), the leeches from
Azerbaijan formed a separate cluster [5, 6, 8]. It is located between H. medicinalis and H. verbana.

Thus, in the wild, H. medicinalis, H. verbana and H. orientalis are reproductively isolated
species, differing in morphological and geographical distribution. Therefore, the synthesis of the
corresponding alleles of the microsatellite locus with the Hm1 molecular marker once again
indicates that these species are reproductively separated species.
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DISTRIBUTION OF Meloidogyne incognita IN POTATO PLANT (Solanum tuberosum L.)
IN GAZAKH-TOVUZ ECONOMIC REGION
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PACIIPOCTPAHEHHUE Meloidogyne incognita HA KAPTO®EJIE
(Solanum tuberosum L.) BI'A3AX-TOBY3CKOM 3 KOHOMMWYECKOM PAUOHE

©Mameoxacanosa C. H., ORCID: 0009-0004-4829-0171, Hncmumym 300102uu npu
Munucmepcmee nayku u obpazosarnus Azepoaiiodicanckou Pecnybnuku,
2. baxy, Azepbaiioscan, suman.hesenova@mail.ru

Abstract. Samples were taken in order to study the distribution of Meloidogyne incognita in
different organs (root and lower part of the stem) of potato plants in the farms of Gazakh-Tovuz
economic region. During the examination of the samples by the Berman method, it was determined
that the infection of potato with M. incognita was 46.7% in Gadabey district and 31.4% in Gazakh
district. High intensity of infection was recorded in Shamkir (2-30 nematodes), Gadabey (2-29
nematodes), Tovuz (2-25 nematodes), and relatively low intensity in Gazakh (3-15 nematodes),
Aghstafa (2-17 nematodes) regions. A total of 304 nematodes were found in the samples taken from
the researched areas. The article provides information about the symptoms of the disease caused by
the nematode M. incognita in plants, and the life cycle is reflected in a picture. Taking into account
the serious economic damage caused by M. incognita species to the farms, recommendations were
given regarding appropriate measures to combat its spread. M. incognita causes severe changes in
the physiology, morphology and growth of the potato plant causing leaf wilting. The disease
(nematodosis) occurring in the potato plant causes various changes in the above-ground and
underground parts of the plant. The effect of M. incognita on the above-ground parts of the plant is
manifested by symptoms such as retardation of plant development, yellowing of leaves, chlorosis of
leaves, complete destruction of plants and poor growth of shoots. The symptoms of the underground
part of the plant are manifested in the form of deformation of the roots, knotted roots, the formation
of tumors and bumps. The most characteristic symptom of M. incognita when the infestation is high
is the formation of nodules of different sizes (15 mm) on the primary and secondary roots.

Annomayus. C uenpio BeIsiBICHUs pacrnpoctpanenus Buga Meloidogyne incognita na pasHbix
opraHax pacTeHusi kaprodenst (KOpeHb W HWKHSSA 4acTh cTeOus), B xo3siicTBax ['a3ax-ToBy3ckoro
HKOHOMHUYECKOTO paifoHa ObLTH B3sTHI MpoObl. OOpa3isl OblIM Uccae 0BaHBl MeToaoM bepmaHa n
YCTAaHOBJICHO, 4YTO 3apaK€HHOCTh pacTeHuil kaptodens Meloidogyne incognita coctaBuia B
I'emaGetickom paiione — 46,7% u B T'azaxckom paiione — 31,4%. Bpicokass MHTEHCHMBHOCTH
3apakeHus Obi1a ormMedeHa B [llamkupe (2—-30 ocobeit), 'emabexe (2—29 ocobeit) u ToBysze (2-25
ocobeif), OTHOCUTENBHO cllabasi UHTEeHCUBHOCTH B ['azaxe (3—15 ocobeit), Arcrade (2—17 ocobeit).
Bcero B npo6ax, B3STBIX ¢ HCCIEyEeMBIX TeppUTOpUl, oOHapyxkeHo 304 ocoOu Hemaroa. B cratse
MIPUBEJCHBI CHUMIITOMBI 3a0oyieBaHus, BbI3bIBacMoro Hemarozoi Meloidogyne incognita, u Ha
OCHOBE PHUCYHKa OTPaK€H XKM3HEHHBIH UK. YUYUTHIBasg CEPbE3HBIH AKOHOMHUYECKHH yiuepO,
HAaHOCHMBIH Xo3siictBam BuzmoM Meloidogyne incognita, pexkomenmyercss paspaboraTh
peann3oBaTh COOTBETCTBYIOIIME Mephl OOpHOBI ¢ ero pacmpoctpanenueMm. Meloidogyne incognita
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BBI3BIBACT CEPhE3HbIC (PU3UOIOTHMYECKHE M MOPQOJIOTHUECKHE M3MEHECHHUs, TAaKOE€ KaK YBsJIaHHE
JIUCTHEB, YTO MPUBOAUT K 3a7epPKKe pocTa KapTodens. 3adoneBanue (HEMaTo03), BOZHUKAIOIIEE B
pacteHuH KapTo(dest, BEI3BIBACT pa3IMyHbIC H3MEHEHUS HA3eMHBIX M ITOI3€MHBIX YaCTSIX PACTCHHUS.
Cumnromer 3apaxenusi Meloidogyne incognita Ha3eMHBIX OpPraHOB pPACTCHUS IPOSBISIOTCS
3aJIepKKOU pOCTa PacTEHUH, TOKEITCHUEM JIMCTHEB, XJIOPO30M JIMCTHEB, CIA0BIM POCTOM MOOETOB
W TOJHON THOenbpo pacteHus. [lom3eMHBIE CHUMITOMBI TPOSIBISIIOTCS jAedopMarueid KOpHEH,
o0pa3oBaHHEM Y3JIOBaTBIX KOpHEH, omyxojeil u OyropkoB. Hambonee XxapakTepHBIM HpPU3HAKOM
M. incognita mpu BBICOKOH 3apakeHHOCTH SIBISICTCS 00pa30BaHKME Y3€JIKOB pa3sHoro pasmepa (15
MM) Ha MIEPBUYHBIX ¥ BTOPUYHBIX KOPHSIX.

Keywords: potato, Meloidogyne incognita, moisture, temperature.
Kniouesvie cnosa: kaprodesb, TayioBasi HEMaTo/1a, BIaXXHOCTh, TEMIIEPATYPA.

Potato plant is the most consumed important food product after wheat, rice, corn and barley.
Potato is rich in potassium, vitamins, carbohydrate, protein and other important nutrients, and its
extraction is also used as a colorant in the food industry. Root-knot nematodes affect the
development of potato production, which is one of the main areas of agriculture, and the quality of
valuable food products obtained from potatoes. Root-knot nematodes (Meloidogyne spp.) cause a
sharp reduction in the yield and quality of potato plants, especially in warm, moist, sandy soil
conditions.

The species Meloidogyne incognita, belonging to the genus Meloidogyne, which damages
various field and vegetable crops, especially potatoes, is one of the most widespread species in
Azerbaijan [1, p. 1-17].

The purpose of studying M. incognita species is that it is a cosmopolitan species, it has a wide
distribution and has a high damage to potatoes.

Material and Methodology

In order to detect Meloidogyne incognita nematodes in the potato plant, samples were taken
from the underground part of the roots and stems of 285 plants from the potato fields of the
mountainous and foothill zone of the Gazakh-Tovuz economic region (Gadabey, Tovuz, Aghstafa,
Shamkir, and Gazakh). The Berman method was used in the study of potato nematodes. A 10-15 cm
long rubber tube is inserted into the glass funnel. An iron net with holes 0.25-0.5 mm in diameter is
placed up to half of the funnel. The funnel is attached to the tripod and water with a temperature of
38-39 °C is poured over it. Then a piece of soil or root sample is placed on the net. After 1-2 hours,
the sediment 1s filtered into a test tube.

An Olympus microscope was used to identify nematodes in the sediment [5, p. 131-137].

Classical methods were used in the morphological determination of root-knot nematodes. For
this purpose, larvae and adults were obtained from the root part of potato plant infected with
nematode. After keeping the larvae in a laboratory water bath at 65 °C for 2 minutes, they were
fixed in a mixture of 7 ml of 40% formaldehyde + 2 ml of triethanolamine + 91 ml of distilled water
(Hooper 1986). After the fixation stage of nematodes, one part of the solution was kept in a mixture
of 1:79 glycerol and distilled water at 35-40 °C for 12 hours, and the second part was kept in a
mixture of 5:95 glycerol and 96% ethanol at 40 °C for 3 hours. Then species were determined using
glycerol [6, p. 629].
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Conclusions and Discussion

M. incognita grows and reproduces well in soils with 30% clay and 72-91% sand. The optimal
temperature for hatching nematode larvae is 15-30 °C. Nematode lifespan decreases as temperature
increases, but the hatching rate of J, larvae increases over a certain range of temperatures. Root-
knot nematodes can complete their life cycle in three to four weeks (37 days) under suitable
environmental conditions. Hatching of M. incognita occurs in wet sandy soil. The first molt (J;
larval stage) occurs inside the egg. The second larval stage, J,, enters plant roots to lay eggs,
forming nodules of various sizes (Figure 1).

The gelatinous matrix surrounding the egg mass protects the nematode from lack of moisture.
Newly hatched J, larvae undergo a short free-living phase before entering the plant. Optimum soil
moisture for J, larval growth and development should be between 10-30%. Soil moisture greater
than 30% adversely affects hatching and survival of the J, stage.

J larvae enter plant root tips using a protruding stylet and cell wall-degrading enzymes.
Under favorable conditions, the J, stage progresses to J3, then to J4, and finally to the adult stage [4,
p. 667-676; 7, p. 4-26].

Figure 1. Life cycle of Meloidogyne incognita: a) female, b) egg, ¢) egg mass, d) J2 stage larva, e,f)
Development of the nematode in J3 and J4 stages and the formation of a bulge in the adult stage; g, h) adult
females lay >1000 eggs, mating

M. incognita causes severe changes in the physiology, morphology and growth of the potato
plant causing leaf wilting. The disease (nematodosis) occurring in the potato plant causes various
changes in the above-ground and underground parts of the plant. The effect of M. incognita on the
above-ground parts of the plant is manifested by symptoms such as retardation of plant
development, yellowing of leaves, chlorosis of leaves, complete destruction of plants and poor
growth of shoots [8, p. 114-121]. The symptoms of the underground part of the plant are manifested
in the form of deformation of the roots, knotted roots, the formation of tumors and bumps (figure 2).
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The most characteristic symptom of M. incognita when the infestation is high is the formation of
nodules of different sizes (15 mm) on the primary and secondary roots [2, p. 1-8; 3, p. 1-12].

Figure 2. Symptoms caused by Meloidogyne incognita on potato: 1— Twisting and drying of leaves; 2
— the formation of nodes of different sizes in the root; 3— yellowing of leaves and formation of spots

285 potato bushes from private potato farms located in different administrative regions of
Gazakh-Tovuz economic region were studied (Figure 3).
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Figure 3. Dynamics of infection of potatoes with M. incognita in Gazakh-Tovuz economic region

It is clear in the diagram that the extensiveness and intensity of M. incognita was high and
widespread in potato farms of Gadabey, Tovuz, Aghstafa, Gazakh, Shamkir regions of Gazakh-
Tovuz economic region. The damage caused by this species to the potato plant was very high, and it
was determined that the degree of spread was wider than other species. Thus, the high extensiveness
of the invasion was found in Gadabey (46.7%), Shamkir (45.1%) and Tovuz (42.2%); relatively
weak extensiveness was recorded in Agstafa (37.5%) and Gazakh (31.4%) regions. In total, the
infection with M. incognita in potato plant samples in the studied areas was 41.6%.

High intensity of infestation was recorded in Shamkir (2-30 nematodes), Gadabay (2-29
nematodes) and Tovuz (2-25 nematodes), relatively weak intensity in Agstafa (3-15 nematodes) and
Gazakh (2-17 nematodes). A total of 304 nematodes were found in the samples taken from the
researched areas.
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The comparative analysis of the obtained results shows that infection of potato plants with
nematodes depends on environmental factors.

Conclusion

The conducted studies showed that the nematode M. incognita is a plant parasite that causes
serious economic damage to potatoes.

Infection of potatoes with nematodes directly depends on environmental factors.

Modern, biological and chemical control methods can be used to control the spread of the
nematode M. incognita.

Crop rotation with non-resistant or resistant varieties should be carried out as a modern
control method.
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DEPOSITS OF HARD-TO-RECOVER OIL RESERVES
IN RESERVOIRS OF THE TYUMEN FORMATION
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Aunnomayusn. B pabore o0000mena reonoro-reodusuyeckas uHbopManus B TpeAerax
MCCIIEIyeMOTO y4acTKa HeJp 1O CPeIHEIOPCKUM OTJIOKEHUSM TIOMEHCKOH cBUTHL. [lo pesymbraram
UCCJICJIOBAaHUH KepHA Npe/ACTaBlIeHa (DU3UKO-IIUTONIOTHYECKAs XapaKTePUCTHKA IPOIYyKTUBHBIX
iactoB TioMeHckol cBUTHL. ITo manneiM 'MC npoBeneHa neranbHasi KOppesuus OTIOKEHUHA B
paspese IUIOIIAIH, BBIACICHBI MPOAYKTUBHBIC IUIACTHI CPETHEIOPCKUX OTIOKEHHH TIOMEHCKOU
ceutel: FOK,3, IOK4 IOKs, IOKg HOK;, FOKg. O6ocHoBanbl (hakTOphl, 00yCIaBIWBAIOIINE
00beMHEHHE [IIACTOB TIOMEHCKOM CBUTHI B 001U skcIuTyaTalinoHHbIH 00BbeKT KOK,.g.

Abstract. The paper summarizes the geological and geophysical information on the Middle
Jurassic deposits of the Tyumen Formation within the study area. Based on the results of core
studies, the physical and lithological characteristics of the productive strata of the Tyumen
Formation are presented. Based on GIS data, a detailed correlation of sediments in the section of the
area was carried out, and productive strata of Middle Jurassic deposits of the Tyumen Formation
were identified: J,.3, Ja, J5, Jg, J7, Jg. The factors justifying the unification of the Tyumen Formation
formations into a common production facility J,.g were substantiated.

Knrouesvie cnosa: TOMEHCKas CBHUTA, TPYIHOM3BIEKaeMble 3amachl HEPTH, QaruaabHO-
W3MEHYMBBIE MOpONbI, uccienoBaHnue kepHa, [MC, xoppensiuum OTJIOKEHUH, TO/ICUETHbIE
napameTtpsl, or6op or HU3.

Keywords: Tyumen formation, hard-to-recover oil reserves, facies-altered rocks, core studies,
GIS, correlations of sediments, calculation parameters, sampling from initial recoverable reserves
(IRR).

Hccnenyemplil yd4acTOK pacrosiokeH B npeaenax KpacHONIEHUHCKOTO CBOJla — KpyHHEUIEn

cTpykTyphl | mopsnaka B muaTdopMeHHOM dexjie B 3amaJHOM 4acTH IUTHL. [IpombliuieHHas
HE(TEHOCHOCTh CBfi3aHA C OTJIOKEHUSIMHM IOPCKOTO M HIDKHEMeNoBoro Bo3pacta. lOpckue
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He()TEHOCHBIE OTJIOKEHHSI TOAPA3NEISIOTCS Ha MIEPKAIMHCKYIO, TIOMEHCKYI0 M alalakCKylo
ceuthl. bonee 50% 3amacoB KpacHOJIEHMHCKOTO MECTOPOKIEHUS COCPEAOTOYEHO B TIOMEHCKOM
cBute. Mecropoxaenue paspabarteiBaerca ¢ 80-x romoB 20 Bexka. C 2000-X romoB TeppuTopus
MECTOPOKIEHUS paclpeiesieHa Ha HECKOJIBKO Y4acTKOB HeAp. 3anachl TFOMEHCKOW CBUTBI OTHOCST
k TPU3am — tpynHou3BiekaeMbIM 3amacaM. Takue 3amackl (OPMHUPOBAIUCH B CIOMKHBIX
re0JOrMYEeCKUX  YCIIOBUSX,  XapaKTepU3ylOTCd  OYeHb  HU3KOW  IMPOHMUIIAEMOCTBIO U
npoayKTUBHOCTHIO [1]. OT6op or HU3 HuuTO)HO Man u coctaBisieT He 6oiee 5%.

OaHMM U3 Ba)XKHEWIIMX METOJOB M3YyUEHHUS I'€OJOTMYECKOTO0 CTPOEHMSI TIOMEHCKOM CBMTHI
SBJIAETCS MAJICOCEAMMEHTAMOHHBIN U MaJIeOTeKTOHUYECKUH aHanu3bl. [lon maneoTeKToHnYeCKUM
aHaJIM30M  OOBIYHO  TOHHMMAIOT  aHANU3  M3MEHEHUS  TOJIIMH  MEXAYy  OCHOBHBIMHU
crpaturpau4ecKuMy rpaHuamMy. Vi3aMeHeHrne TONIMH CBUCTENbCTBYET 00 H3MEHEHUH CKOPOCTH
ocaJKoHaKoIuleHus. Jljig ycioBUH KOMIIEHCMPOBAHHOTO OCAJKOHAKOIUIEHUS W3MEHEHHME TOJILUH
YKa3bIBaeT Ha CKOPOCTU TEKTOHUYECKUX JIBUXKECHUI.

B ocHOBe maneocTpyKTypHBIX OCTPOSHUI JIEKUT MPEAINONIOKEHUE, YTO BEIOpaHHAs TPaHULIA
BEIPABHHBAHHUS B MOMEHT HAKOIUICHHWS BBIIICIICKAIICH TONIIM 3ajerajia CyOrOpU30HTAIBHO [2].
OTuM TpeOOBaHUAM INPAKTUYECKU MTOJIHOCTHIO OTBEYAIOT ONOPHBIE CECMUUECKHE TOPUZOHTBL «A»,
«Tly, «b», «M», «Ml», «'», KapThl KOTOPHIX M HCIOJIB30BAJNCh B MAICOCTPYKTYPHBIX
MOCTPOEHUSAX Ha u3yyaeMoM yuactke (Pucynoxk 1).

HuxHeropckuil UK Ha U3y4yaeMoOW TEPPUTOPUU OTCYTCTBYET, YTO CBUIETEIBCTBYET O TOM,
4YTO CTPYKTYypa, fABJISIach MCTOYHMKOM cHoca. Ocaiku 3TOro Meramukia pa3BUThl Ha 3amaje u
ceBepe OT JaHHOU CTPYKTYpHI [2].

CpenHeropckuil UK MPEeMMYIIECTBEHHO KOHTUHEHTANbHBIM, 03€pHO-00JI0TUCTasl paBHUHA,
He crocoOcTBOBaJ (OPMHUPOBAHUIO MOUIHBIX IlecyaHbIX Tel. LMK cooTBETCTBYET cTaguu
MEaHAPUPYIOLUX peuHbIX JoiauH. HauOonpmnii MHTEpeC NpPEACTABIAIOT LIEHTPAIbHBIE YacTH
JUHENHO BBITSAHYTHIX ACTPECCUOHHBIX 30H, IJI€ BO3MOXKHO CYHIECTBOBAJIM OTHOCHTENBHO OoJee
OnmaromnpusTHBIC Majeoreorpaguyeckue YCIOBUS JUIS Pa3BUTHUS MalCOAPEHAKHOW CHUCTEMBI W,
COOTBETCTBEHHO, HAKOIUICHHS TPyO0OOIOMOYHOrO Marepuajga pycioBoro renesuca. CIoxXHO
U3pE3aHHbIE CKJOHBI BBICTYNOB JOIOPCKOTO OCHOBAaHUS CO3[aBalM MPEANOCBUIKH  JUIf
(dbopMUpOBaHUs TUIOXO COPTHPOBAHHBIX (halluil ETIOBUATBHO-TIPOIIOBUATIBHOTO psna. [lotoku co
CKJIOHOB MMEIOT B OCHOBHOM BPE€MEHHBbIN Xapakrep. Juamna3zon uamenenus Toauut ot 31 1o 240 m
(Pucynok 1).

B ropckoM Meranukiie CymecTBoBajld TpU dTana pa3BUTHSL.

Hakonnenue OTnoXE€HUN TIOMEHCKON CBHUTBI COIPOBOXAAETCS MOCTENEHHBIM YMEHbBIIEHUEM
oOmacTelf CHOCa M pacIIMPEHUEM 30HBI HAKOIUICHUS OTJIOKEHUN PEYHBIX JOJHH (CTapeHHueM) 0
pa3BUTHSA 03€pHO-00JIOTHOM paBHMHBI. Pycia pexk M BpEMEHHBIX IOTOKOB MOCTOSIHHO MEHSIOT
HampaslieHusi, oOpa3ys crapuubl. Ilecuanble Tena B TakuX YCIOBHMSIX TPAKTUYECKH HE
npeckazyembl. J{7s kaxa0ro miacta ObUTH MOCTPOCHBI KapThI MPEAINONIaraeMoro paclpocTpaHeHUs
MeCYaHUCTHIX MopoA. [lonydeHHble NPUHIKUNHUAIIBHBIE T€0JIOTUYECKHE MOJEIH SIBIISIOTCS OCHOBOU
JUIS TIOCTpOEHUSI IU(POBBIX T€OJOTMYECKUX MOJAENEH M IMOICYETHBIX IUIAHOB. DIIEMEHTOM MJist
MOCTPOEHHUS KapT MPOrHO3a Pa3BUTHUS KOJUIEKTOPOB OBUIM HCIIOJIb30BaHbl CTPYKTYpPHBIE KapThl U
Mop(onorusi BBICTYNOB (YyHAAMEHTa, KOTOpPbIE HMEIOT pellarollee 3HaYeHHe OCOOEHHO s
HIWDKHUX TUTACTOB TIOMEHCKOM CBUTHI [3].

3anexp mnactoB H0,.g otkpeiTa B 1981 rony. IlpombliieHHble TPUTOKH HE(PTH MOTYYEHBI B
IBYX CKBaKMHaXx. McmbiTaHue B 00€HMX CKBa)KMHAX MPOBOJMIIOCH OTKPBITHIM 3a00€M BCEM TONIu
TIOMEHCKOW CBUTHI 0 3a00s. JleOuthl HeTH COCTaBMIIM, COOTBETCTBEHHO, 5,2 M3/CyT Ha 6 MM
mryuepe u 8,5 M3/CyT ¢ HeOONBIIUM TPUTOKOM BOABI 0,92 M3/CyT Ha CpeJHEM JIMHAMHYECKOM
ypoBHe 487,5 M. OniepaTuBHBII MOJICYET 3aM1acOB MO TIOMEHCKOM CBUTE BBINOJIHEH B 1993 rogy no
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pe3yJbTaraM TeoJoropa3BeOYHBIX padoT, Ha TIom@aun OblI0 mpodypeHo 11 mowckoBoO-
pa3BEIOYHBIX CKBAXXHH, KOTOPHIE BCKPBLIN OTIOKEHUS FOPHI BILIOTH 10 (yHIaMEHTA.
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Pucynoxk 1. ToNIIMHBI OTI0XKEHUH MEXKIy OTPaXKAIOIUMH TOPU30HTAMH «A» 1 «T»

B nawane 2000-x mosiydeHbl HOBBIE JaHHbIE HAa OCHOBAaHUM HOBBIX JAHHBIX MOHMCKOBO-
neranbHbIX 2]1-ceficmopa3Benounbix pador MOI'T macmtada 1:50000, nposenennsix B 20002002
IT., a TaK)Ke MarepuajoB OypeHHS HOBBIX pPa3BEIOYHBIX CKBXKHH, KOTOPBIC CIIOCOOCTBOBAIU
YTOYHEHHUIO TOJICYCTHBIX TApaMETPOB, TIOJIOKCHHUS BOMOHE(PTSIHBIX KOHTAKTOB U TPaHMII
pacripocTpaHeHus 3anexeil HeTu TomeHckoil cBUTHI. [IpoBeneHo pasnenenue mauku FOK,g Ha
OTJeNbHbIe OOBEKTHl TMOJCUeTa 3amacoB. B pesynaprate AETambHON KOPPESIUH OTIOKEHUN
(Pucynok 2) B paspe3e 1momand OBUTM BBIIEICHBI CIEAYIONIME MPOAYKTUBHBIC TIIACTHI
CpeIHEIOPCKUX OTIIOKeHn TroMeHckor cBUTHL: FOK,. 3, FOK4, FOKs, FOKg, FOK5, FOKg [2].

B mnacte IOK,; BblzmeneHa opHa 3alieXb JIMTOJIOTMYECKOTO THUNA TEKTOHUYECKHU
sKpaHupoBaHHas. 3anexb uyuctoHedTsHas. OtaenbHo mnact KOK,.; ucmbiTaH B KONMOHHE B 2
CKBaXMHaX. B 00enx CKBaXMHAX NpPUTOKA MPAKTHUYECKH HE TMOoJIydeHO (moiydeH (uibTpar c
HedThi0 1eGuToM Qu=0,7 M’/cyT, U mpuTOK HedrH meburom Q,=0,06 M’/cyT mpu pempeccuu 7,7
MIla). YpoBenb noacuera 3anacoB B tuacte KOK,.3 yClioBHBINM, MPUHATHIN 1O caMoOl TTy0OKoi a. 0.
MoJomBEl HeTIHOTO U cocTaBisgeT — 2475 m. DddekTuBHble HEDTEHACHIIICHHBIE TONIUHBI
m3MeHstorest ot 3 M 1o 12,8 M. HauBpiciiasi 0OTMETKa KPOBIH KOJIJIEKTOpA 1Mo 3anexku — 2340 m.
BricoTa 3anexu oxonmo 135 M, pasmep 3anexu 17%10,5 km. Cpennue 3Ha4eHUsT KOd)PHUIIHEHTOB
MOPUCTOCTH U HE(PTEHACHIIIEHHOCTH T10 3aJI€KH COOTBeTCTBEHHO paBHbl 0,133 1. en. u 0,562 1. en.
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Pucynok 2. Cxema KOppeJsIuH IOPCKAX OTIIOKEHUH TIoMeHCKo# cBUTHL. [1macter FOK, g

[Tnact FOK,4 mpencraBieH necyaHMKamMHM U aJ€BPOJIMTAMU C MEX3EPHOBOM MOPHUCTOCTHIO U
miMHaMu. KonuuecTBo IpociaoeB KOJIJIEKTOPOB 110 CKBaKMHAM BapbupyeT OT 1 710 7, a UX MOIIHOCTh
or 0,4 no 3,8 M. KomekTops! pacnpocTpaHeHbl Kak Ha MOAHATUH, TaK U B MOTPYKEHHBIX YaCTAX
CTPYKTYpBl. 3HauuTeNbHasl 4YacTh KOJJIEKTOPOB 3aMEIIAIOTCs HENPOHHUIAeMbIMU pazHoCTAMU. K
30HaM OTCYTCTBHSI KOJUIEKTOPOB 3(p(heKTHBHBIC TOMMIMHBI YMEHbIIAIOTCS A0 O M, MOPUCTOCTH 10
rpanuuHoro 3HaueHus (i miacroB IOKso K p=0,105 n. en.). Hedrenocnocts macra
noATBepkaeHa pesyinpratamMu 00pabotkn [MIC M COBMECTHBIMH MCIBITAaHUSIMH C BBIIIE- H
HIDKEJIeXKallUMU TutactaMu. PaszaenbHbix ucnsitanuil Ha nact FOKy He mpoBoauitocs [1].

B mnacre IOKs BblaeneHbl Be CaMOCTOSITENbHBIE JUTOJIOTMYECKH-OIPaHUYEHHbIE 3aJI€KU
Heptu. HedprenocHocTh ycranoBineHna no ganHeiM ['MIC u pesynbsraraM HCHBITAHUA COBMECTHO C
JPYTUMH IIJaCTaMHM TIOMEHCKOHM CBUTHIL. [lnacT ucnbiTaH B ONHOM CKBaXXHMHE CaMOCTOSITENBHO. M3
UHTepBasa ¢ a. 0. — 2441-2453 M nonyyeH He3HAUUTENbHBINA NMPUTOK O0e3BOTHON He(PTH 1edUTOM
0,65 m’/cyt. Beicota 3amexn okomo 40-70 M. DddexTHBHBIC HE(TEHACHIICHHBIE TOIIIHHBI
MeHsroTcs oT 2,2 10 8,2 M. Cpeanee 3HaueHue kodduiinenta mopuctoctu no 3anexu 0,128 1. en.,
HedTeHaceieHHoctu 0,481 1. en.

B mpenenax wuccienyemoro ywactka B miacte HOKg BblaeneHsl aBe 3anexu HeTH,
pasneneHHbIe 30HONH OTCYTCTBHsI KOJUIeKTOpoB (Pucynok 3). Kak camocTosiTenbHBIN 00BEKT, MIIacT
IOK¢ He ucnbiThiBasncs. OCHOBHas 3alieXkb PACIONIOKEHA B LEHTPAJbHOW YacTH JIMIEH3WOHHOTO
yuacTka. Pazmepsl 3anexu 12,2x5,4 kM. 3anexb TEKTOHMUYECKHM SKpaHHUpPOBaHA C CEBEpO-3alaja.
HauBbiciias oTMeTKa KpOBJIM KOJUIEKTOpa B 3anexu — 2420 M. BeicoTa 3aj1eku 10 yCIOBHOTO
BHK cocrauster 94 M, a¢ddexTuBHbIE TOMMIMUHBI H3MeHI0TCs OT 1,4 10 8,6 M. CpenHee 3HaUeHUE
ko3 dunrienta nopucroctu no 3anexu 0,136 1. en., Heprenaceimennoctu 0,542 1. en.

B mnacte FOK; komnexkTopsl pacnpocTpaHEHbl B LIEHTPAJIbHOM M CEBEpO-3alaJHONW 4acTsX
HCCIIEyEMOr0 yJacTKa. B caMoll BbICOKOH yacTu noxHATus otinoxenus iacra FOK; orcyrerByror,
T. K. 3/1€Chb HaXOJATCSA BBICTYIIBI IOPOJ JOIOPCKOIO OCHOBaHMUSA. 30HAa Pa3BUTHS KOJIJIEKTOPOB
pacnpocTpaHeHa OT 30HBI BbIXoJa (yHAAMEHTa K CeBepy, 3amajy U loro-zamaay. B cesepo-
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BOCTOYHOM, BOCTOYHOW U IOXKHOM 4YacCTAX JIMLUEH3MOHHOIO Y4YacTKa KOJUIEKTOPbI B ILIACTE
OTCYTCTBYIOT. 3ajIe’Kb HE()TH JIMTOJOTHYECKH U TEKTOHMYECKU dKpaHUpoBaHHas. Pa3mepsl 3anexu
13,6x11 xm. Hedrenocnocts ycranosnena mo naHueiM [MC u pesynapraraM HCHBITAaHWNA OTHOMN
CKBa)XKMHBI, IOJy4eH (POHTaHHBIA NPUTOK HE(TH U3 UHTEpBaIA ¢ a. 0. — 2466,7-2481,4 M neburom
41,4 MS/CyT npu aenpeccun 4,8 MlIla. BHK ycranosinen no nanasim ['MC Ha a. 0. — 2536 M.
HauBpicmiass oTMeTKa KpOBJIM KOJUIGKTOpa B 3alieku umeeT a. o. — 2470 m. DddexTuBHbIC
He(TeHACBIIIEHHBIE TOMMUHBI W3MeHsoTest oT 0,8 1o 6,8 M. Beicora 3amexu 66 m. CpenHee
3HaYeHHE KOAPPUIIMEHTA MOPUCTOCTH Mo 3ayexu paBHOo 0,134 1. exn., HeTEHACHIIICHHOCTH —
0,487 n. en. [1].

E} - BBICTYIIBI d)VHI[aMeHTa

Pucynok 3. ®parmeHT kapThl 3PEKTHBHBIX TOMIKH 10 11acTy FOKg TIOMEHCKOH CBUTHI

B nnacte FOKy BblaeneHsl 1Be 30HBI pa3BUTUSL KOJUIEKTOPOB. IlepBast 30Ha pacmnonoxeHa Ha
ceBepo-3amajie miomaan. Bropas 30Ha HaXoAUTCS y F0’KHOTO Kpast ydacTka. BeicTyn ¢pyHnameHTa B
3TOM IUIaCT€ 3aHUMAET MPAKTUYECKH BCE MPHUIOAHATBIE 001acTH CTpyKTyphl. FOkHas 30Ha
JIOKQJIN30BaHAa B ONYIIEHHOW dYacTh CTPYKTypbl. B 3Tom mporube sddexTuBHAsT MOLIHOCTH
koyiekTopoB gocturaet 19,8 m (Pucynok 4). Kak camoctosrensHbiit 00bekT mact FOKg ucneitan B
Tpex CKBaXMHAX. MaKCHMasbHBI IPUTOK 6e3BofHONH HedTH Q,=14,8 M’/CyT, MUHHMATBHBI C
nedutom 1,2 M3/CYT npu H,=1071 m. Ilo pe3ynbratam onpobosanus u I'IC BHK ycraHoBneHn Ha
ypoBHe — 2607 M. HauBbIcIIasi OTMETKa KPOBJIM KOJUIEKTOpPA B 3aJIEKH -2515 M, BBICOTA 3aJI€XKH 10
npunastoro BHK cocraBnser okomo 92 M. DddexTuBHble HEPTEHACHIIIEHHBIE TOIIIUHBI IO
CKBaXMHAM MEHAIOTCS OT 2 1o 10 M co cpemnum 3HaueHueM 1o 3anexu 4,29 M, kodphuiueHt
nopucrtoctu B cpennem cocraBun 0,185 1. en., Hedrenaceimennoctu — 0,732 1. en.
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Q - BBICTYIIBI (PyHIAMEHTa

Pucynoxk 4. ®parment kapthl 3¢ GeKTUBHBIX ToNmKH 110 miacTy FOKg TIoMeHCKO#H cBUTHI

OU3NKO-TUTOIOTHYECKAsT XaPAKTEPUCTUKA TPOAYKTHBHBIX IIIACTOB TIOMEHCKOW CBHTHI
HCCIIETyeMOT0 ydJacTKa IpEACTABICHBl HE3HAYMTEIbHBIM KOJIMYECTBOM 00pasnoB kepHa. [lo
pe3yibpraTtaM HCCIeOBaHUM MOPOABI-KOIIEKTOPhl TIOMEHCKOW CBUTHI XapaKTEPHU3YIOTCS MECUaHo-
aJIEBPUTOBBIMHU OTJIOKEHUSMHU C TOAYMHEHHBIMU TIO MOIIIHOCTH MPOCIOSMH TIUH [4].

[lecuaHuku MeNIKO3EpHUCTHIE, AEBPUTUCTBIE ¢ Mpeobnanatoneit necuanoit (0,12-0,30 Mmm) u
anesputoBoit (0,05-0,10 mm) pasmepHOoCThIO. CTETIEHh COPTUPOBKHU CPEAHSIS U TIoxas (B Hanbosee
AJIEBPUTHUCTBIX Pa3HOBUAHOCTAX). [lo cocTaBy mMoponabl MONMMHUKTOBBIC, OOMOMOUYHBIM MaTepuai
cocraBnsier 80-90% wu mpencraBieH, TNMaBHBIM o00pazoMm, kBapiem (35-50%), meno4yHsIMU
noseBbiMu  1mmaramu  (15-35%) wu  obmomkxammu mopox (20-35%). B kadectBe mnpumecu
MPUCYTCTBYIOT JieHcThl cimton (3—5%). 3epHa KBapia Mpo3padHbie, ¢ HEOOJIBIION MPUMECHIO
BKJIIOUEHUH, HEPE/IKO ¢ XOPOLIO pa3BUTOM pereHepauueit rpaneit (Pucynok 5).

[To pesynpraram uccleAOBaHHWN HA OCHOBAaHUU JAaHHBIX WCHBITAHWUN, MCCIENOBAHUN KEpHA,
I'MC un nerambHOW KOppESIMU B OTIOKEHHSIX TIOMEHCKOH CBUTHI, TuiacThl FOKj.3, FOKy4, HOKs,
0K, HOK;, IOKg oOmamaroT cxokumu (GUIBTPAIIMOHHO-€MKOCTHBIMUA CBOMCTBAMH, CTEIEHBIO
HEOJHOPOTHOCTH, (DU3HKO-XUMHUYEecKue cBoiicTBa (mrouaoB. K daktopam, 00ycraBirBarOmUM
00beTMHEHHE MIACTOB TIOMEHCKOW CBUTHI B O0IIHUI SKCIITyaTaniioHHbI 00beKT FOK,. g, oTHOCATCS:

- 3HAUMMOE COBIIAJICHHE IJIaCTOB B IUIAHE,

- HEOOJIBIIINE PACCTOSHUS MEXKTY MJIACTAMU;

- HU3KHE He(TeHACHIIICHHBIE TOJIIIUHBI KaKI0T0 U3 TactoB (2,4—5,9 m);

- CJIO’KHO€ T'€0JIOTHYECKOe CTPOEHHE (TOHKOCIOUCTOCTb, BRICOKAsI HEOAHOPOTHOCTB);

- HECyIIeCTBEHHOE pasanuune cpeanux 3nauennit ®EC mmacros (mopuctocts 12,9-13,4 %);
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- HU3Kas IPOHUIIAeMOCTh KOJUIEKTOPOB (cpennee 3HaueHue 13,7 m/]);
- IPaKTHYECKH OJIMHAKOBBIE PEXKUMBI U TEPMOOAPUUECKHE YCIOBUS 3AJICKEH TIaCTOB.

a ‘ 0 ) - 8

Pucynok 5. CHuMk# nieTpoduszndeckux NUTUGOB 0TOOPAHHBIX M3 CKBaKHH MCCIIELyeMOTO y4acTKa B
MPOXOSIIEM (a, [, €) U B TIOJIIPH30BaHHOM (0, B, T') CBETE

3anacel HETH B OTVIOKEHUSAX TUIACTOB TIOMEHCKOW CBUTHI OTHECEHBI K TPYAHOH3BIEKAEMbIM
o crparurpaduveckoil npuHaAIe)KHOCTH. OCHOBHBIM (DaKTOPOM MpH OOOCHOBAHMHU 3aJIeKEU
IUTACTOB TIOMEHCKOM CBUTBHI Kak OOBEKTOB ¢ TpynHou3BiekaeMmbiMHu 3anacamu (TPU3) nedtu
ABJISICTCA HU3Kas MPOHUIAEMOCTh KOJUIEKTOPOB M HE3HAYMTENbHbIE 3HAUYCHUs He(TeHaChIILEHHBIX
TOJIIMH TUTACTOB, CIOKHOCTH TeoJormueckoro crpoenus [3]. Pacmpenenenue 3amacoB He(TH B
mnactax FOK,.g mpencraBneno Ha Pucynke 6.

10%

mi0F2-3 w04 mH)ES mIOFS wHOET =HOEE

Pucynok 6. Pacmipenenenue 3anmacoB HedTH TIOMEHCKOH cBuTHI mo tuactam HOK2-3, FOK4, FOKS,
IOK6, FOK7, FOK8
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Ot60p or HU3 no Hedraubm miactam TromeHckoi cBuThl (FOK2-8) Ha mary uccnemoBaHus
coctapisieT MeHee 1%. MakcuMaiabHbIH ypoBeHb A00bIYM HEPTH cocTaBui 0,4 ThIC. T MpU TEMIIe
or6opa 0,01%.

Jnst nobimeHust 3()()EKTUBHOCTH OCBOCHHS TIOMEHCKOH CBHTHI MCCIEAYEMOTO Y4acTKa
HE0oOXOMUMO  BBHITIOJTHHUTH  3aJaud, HAIMPABICHHBIE HA JIOCTH)KCHUE IIeNIeH  IOBBIIICHUS
addexTuBHOCTH Teosioropa3BenouHbix pador (I'PP) wm  pa3paboTku  TpymHOM3BICKAEMBIX
3amacos [5]:

1. Pa3zpabGorare mnporpaMMy TreOJOrMYECKOr0 H3Y4YEeHHs HEAp s YTOYHEHUS MOJEIH
re0JIOTUYECKOTO CTPOCHMs. 3aljlaHUpOBaTh IPOBEACHHUE CeiicMopa3BeqouHbIX pabdor 3D,
MHTEPIIPETAIIMI0 HOBBIX MAaTEpHUalioB U MEPEUHTEPIPETAIMI0 MaTepuajoB Mpouuibix Jjer. [lpu
OypeHuu pa3BeJOYHBIX U OIKCIUTyaTallMOHHBIX CKBA)KUH BBINOJIHEHHE MoyHoro komiuiekca ['MC,
0oTOOp KepHa B pa3pe3e TIOMEHCKON CBHTHI.

2. Ilo pe3ynbTaraM reojloropasBefOYHbIX PadOT aKTyaaU3UpOBAaTh I'€OJIOTMUECKYI0 MOJEID,
BBITMIOJTHUTH MOJCUET 3aMacoB, MOJATOTOBUTH MPOEKT MPOOHOI 3KCILTyaTallku.

3. Ilpu mpoOHOIl 3KCIuTyaTaniud OOBEKTOB Pa3pabOTKU TIOMEHCKOW cBHUTHI miacToB FOKj.g
peKoMeH10BaTh NpoBoAKY ckBaxkuH ¢ I'C, npoexktupoBanue MI'PII.

Cnucok aumepamypbi:

1. ITpoeKT KOMILIEKCHOTO Fe0JI0rHYeCKOr0 H3yYeHHsI U 10pa3Beku JIeOssKbero yuacTka HeJp.
Tromens, 2006. 123 c.

2. Pesynbrarsl MOMCKOBO-IETANBHBIX ceiicMopa3Beqounbix pador MOI'T 2]] macmrtaba
1:50000, npoBeaennbix B 2000-2002 rr. B mpenenax JleOsbkbero ydactka Heap. HoBocubupck,
2003. 210 c.

3. Cmaruna T. H., BonkoB M. A., Peibak B. K., Ky3zuenos A. I, HoBomammuna B. JI.
[Tpobnembl m3ydeHus: 3aiexeid HeTH B OTIOKEHHSIX TIOMEHCKOW CBUTHI KpacHOIEHHMHCKOTO
Mecropoxkaenus / Hedranoe xozsiictBo. 2010. Nell. C. 24-27. EDN: NCUNZB.

4. Kympsimoa JI. K. I'panynomerpuueckuii aHainn3 Kak OCHOBHOM MeToJ] 0OOCHOBaHUS
ycinoBuil opmupoBanus miactoB koiuiekTopoB FOK,.s EM-Erosckoit momanu (3anagnas Cubups)
// I3BecTtust TOMCKOTO MONUTEXHUYECKOTO YHUBEpcUuTeTa. Hkunupunr reopecypcos. 2015. T. 326.
Nel0. C. 143-149. EDN: VOQZHV.

5. MarpakoB M. I1., ITnutkuna 0. A., I'me6oB A. C., Jluxogen U. A., EmenbsnoB /. B. OnbiT
pa3pabOTKM  HU3KONPOHHUIIAEMBIX  KOJJIEKTOPOB  TIOMEHCKOM  cBUTHI  KpacHOIEeHHHCKOro
mecropoxkaeHus B AO "PH-Hsaransnedreras" // Hedranas npounnus. 2019. Ne2. C. 72-100.

References:

1. Proekt kompleksnogo geologicheskogo izucheniya i1 dorazvedki Lebyazh'ego uchastka nedr
(2006). Tyumen', (in Russian).

2. Rezul'taty poiskovo-detal'nykh seismorazvedochnykh rabot MOGT 2D masshtaba 1:50000,
provedennykh v 2000-2002 gg. v predelakh Lebyazh'ego uchastka nedr (2003). Novosibirsk. (in
Russian).

3. Smagina, T. N., Volkov, M. A., Rybak, V. K., Kuznetsov, A. G., & Novopashina, V. L.
(2010). Problemy izucheniya zalezhei nefti v otlozheniyakh tyumenskoi svity Krasnoleninskogo
mestorozhdeniya. Neftyanoe khozyaistvo, (11), 24-27. (in Russian).

4. Kudryashova, L. K. (2015). Granulometricheskii analiz kak osnovnoi metod obosnovaniya
uslovii formirovaniya plastov kollektorov YuK2-5 Em-Egovskoi ploshchadi (Zapadnaya Sibir').
Izvestiya Tomskogo politekhnicheskogo universiteta. Inzhiniring georesursov, 326(10), 143-149. (in
Russian).

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 125



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

5. Patrakov, D. P, Plitkina, Yu. A., Glebov, A. S., Likhoded, 1. A., & Emel'yanov, D. V.
(2019). Opyt razrabotki nizkopronitsaemykh kollektorov tyumenskoi svity Krasnoleninskogo
mestorozhdeniya v AO "RN-Nyagan'neftegaz". Neftyanaya provintsiya, (2), 72-100. (in Russian).

Paboma nocmynuna Ipunsama k nyoauxayuu
6 peoaxyuro 12.04.2024 2. 19.04.2024 2.

Ccolnka 0ns yumupo8anusi:

buproxoBa O. H., HanumBuau O. A. 3anexu TPYIHOU3BICKACMBIX 3amacoB HEPTH B
kosutekTopax TromeHckoil cBuThl // bromierenp Hayku U mpaktukd. 2024. T. 10. Ne5. C. 118-126.
https://doi.org/10.33619/2414-2948/102/15

Cite as (APA):
Biryukova, O., & Nanishvili, O. (2024). Deposits of Hard-to-Recover Oil Reserves in
Reservoirs of the Tyumen Formation. Bulletin of Science and Practice, 10(5), 118-126. (in

Russian). https://doi.org/10.33619/2414-2948/102/15

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 126



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

VK 550.361.2: 004:55 https://doi.org/10.33619/2414-2948/102/16
AGRIS P31

MOHHMTOPHUHI'OBASI OIEHKA 3EMJIETPSICEHUM
B OILICKOM OBJIACTH C MIPUMEHEHHUEM T'MC-TEXHOJIOT U
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MONITORING ASSESSMENT OF EARTHQUAKES
IN OSH REGION USING GIS TECHNOLOGIES
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Annomayus. B crarbe paccMarpuBaeTCs 3ajada HMCIOJb30BAaHUS KOCMHUYECKHX CHHMKOB
36MHOM NOBEPXHOCTU [JIsi MOHHUTOPUHIOBOM OLIEHKH CEHCMUYECKOM AKTUBHOCTH H3Yy4aeMOro
paiiona. B 3Tom wuccnenoBaHum wucnonb3oBanbl Sentinel-2 u SRTM cnyTHUKOBBIE JaHHBIE,
Tornorpaduueckue, reoJOrHIeckKue U CeMCMUYECKHE JTaHHBIC, M JAHHBIC O Pa3lioMax W MPOILIBIX
3eMJICTPSACEHHSIX, KOTOpPhIE MOTYT CHOCOOCTBOBAaTh M3YUYEHHUIO CEUCMHYECKOHW OMAcHOCTH.
HccnenoBanue Obuto  pa3paboraHo B mporpammHOoM oOecredenun ArcGIS  10.7.1 ¢
KCTOJIb30BAaHUEM TEMATHYECKUX BEKTOPHBIX M PACTPOBBIX JAHHbIX.

Abstract. The article discusses the problem of using satellite images of the earth’s surface for
monitoring assessment of seismic activity in the study area. This study uses Sentinel-2 and SRTM
satellite data, topographic, geological and seismic data that can contribute to seismic hazards, faults
and past earthquake data. The study was developed in ArcGIS 10.7.1 software using thematic vector
and raster data.

Knrouesvie cnosa: I'C-TexHomnorus, JTaHHBIE IUCTAHIIMOHHOI'O 30HAUPOBAHUS,
3EMJIETPSACEHUE, CENCMUYECKU MOHUTOPHUHI, CETh CEMCMUYECKUX CTAHIIUM.

Keywords: GIS technology, remote sensing data, earthquake, seismic monitoring, network of
seismic stations.

Hacrosimee wuccieoBaHue  COCPEIOTOYEHO Ha  HMCHOJIb30BAaHMM  MHTETPUPOBAHHOIO
JTUCTAaHIIMOHHOTO 30HIUPOBAaHMS W moaxoaa reorpadudeckoit nHpopmarmonron cuctemsl (I'MC).
HCIIOJIB3YIOTCSl CIIyTHUKOBBIE JaHHBIC, IaHHBIE O 3€MIIETPACEHUSX U FE€OJIOTUYECKUE JaHHbIe. bbuin
MPU3HAHBI BaXKHBIE (DAKTOPHI, CBSI3aHHBIE C 3EMIICTPSCEHUSMU — YPOBHEBBIE M OTHOCHTEIbHBIC
YPOBHHM BXOJHBIX JaHHBIX (IHQPPOBast >IEMEHT-MOJEIh 3EMJICTPSCEHMs, YKIOH, MarHuTyaa
3eMJICTPSICCHHS, PACIIONIOKCHUE DSIUIICHTPA, JIMHEAMEHTBhI, HEUCIPABHOCTH, PACCTOSHUE 0
aktuBHOM f cBomel W amwmmeHtp). Jns wunTerpanmuu ganaeix B [MC mpemycMorpeHa cxema
YHUCJIOBOTO PAHKHUPOBAHUS.
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Kapra mHOekca celicMMYECKOro MOTEHIMala JEIUT MCCIENYEMbIH PErMOH Ha pPa3jIuyHbIe
COOTBETCTBYIOIIME KJIACCHI MOTEHIMAJa: BBICOKHMM, CpPeIHUH, HU3KUH, W Oo4YeHb HU3KuW. Kapta
MOTEHLMAja 3eMJIETPSICEHUM, COCTABJIEHHAs /ISl PErMOHa IEMOHCTPUPYET XOPOIIYIO U JETAIbHYIO
OLICHKY 30H TIOTEHIMAJIbHOTO 3EMJICTPSICEHUSI 10 CPaBHEHUIO C NPEIbLAYIIUMU KapTaMu
ceificMHUYecKOil ONTaCHOCTH IMOJIyY€HHBIE HA OCHOBE TPAIUIIMOHHBIX METOJIOB.

3emiieTpsiCeHHE SBISETCS OIHUM M3 CAMBIX CEPbE3HBIX CTUXMMHBIX OEICTBHIl, C KOTOPHIMU
CEro/IHs CTAJKMBACTCS ueJoBeuecTBO. [l03TOMYy MOHUTOPHMHI W MPOTHO3 3E€MIIETPSCEHU B
HacTos1Iee BpeMs SABJISETCS HauOollee akTyalbHOW U CI0KHOM 3a7a4eil Bcex HayK o 3emiie, KoTopas
HAHOCST TPOMAJHBI SKOHOMUYECKMH ymiep0 u mnpuBomaT K rubenu mronedd. HenaBhue
semterpsicennst 5 oktsOps 2008 1. B Omickoit obmactu — ceno Hypa moiaHOCTBIO paspylieHo,
noru6sno 74 venoseka. 6 despans 2023 roma ¢ MHTEpPBAIOM B 9 94acoB Ha FOT0-BOCTOKe Typrww
MIPOU3OIILIN J[BA MOIIHBIX 3eMJIETPSICEHHUsI, KOTOpBIE MpuBenu K rudenu cpoime 50 500 yenosek, a B
Cupun — 8 476 4enoBek, emé AeCATKH ThIcad nmocTpananu. [loatomy st 60psOBI ¢ OMMTACHOCTHIO
3eMJICTPSICEHUM, HEoOXOAMMO pa3paboTaTh IUIAHMPOBAHHE MPEIOTBPAIICHUS 3EMIICTPSICEHUN.
[IporHo3 ceiicMUYEeCKOM OMACHOCTU SIBIISIETCS OJHHUM M3 OCHOBHBIX METO/OB MPEIOTBPAILICHUS
3EMJIETPSACEHU M.

I'eorpaduueckas nadopmannonnas cuctema (I'MMC) — 310 KOMIBbIOTEpHAs cucTeMa, KOTopast
MOXKET coOuparb, XpaHHUTb, AHAIM3HPOBATH M OTOOpaxkarb WHGPOpPMAIHMIO C Teorpaduveckoin
npuBsizkoi. [llupoko ucmonb3yercst 1 MOHUTOPUHTA M MPOTHO3UPOBAHUS 3EMIICTPSICEHUM, OHU
TaK)Ke TIO3BOJISIOT YIYUIIUTh TPEAOTBPAIICHUE yIIepOa OT 3eMIICTPSICCHHM, OIICHKY CHUTYAIlHH,
OKa3aHHME SKCTPEHHOH IOMOIIM IOocie 3emierpsceHuss U T. A. CBOEBPEMEHHOE BBISBICHHE U
MOHHUTOPHUHT CEUCMUYECKOW aKTUBHOCTH, YKa3bIBAIOLIEH Ha BEPOSTHBIC 3EMIICTPSICEHHS, UMEIOT
BaKHOE 3HAUCHUE /I PAHHETO OOHAPYKEHUSI 3eMJICTPSCEHUI. Y YeHbIC U BJIACTH MOTYT YIIYYIIHUTh
CBOM BO3MOXKHOCTH T10 BBISIBJICHUIO MPEIBECTHUKOB 3€MIICTPACCHHM, H3yUYEHUIO 3aKOHOMEPHOCTEH
Y IPUHATHIO COOTBETCTBYIOIIUX MEP MO CMSATYEHUIO MOCIeACTBHM, mpuMeHnsist TexHonoruu ['1C.

[IporHo3 3emieTpsceHUi BKIIOYAeT B Ce0s CHCTEMY MEpPONpPUATUN M0 OINpeAeTICHUIO
BEPOSITHOCTH CHJIBHBIX 3CMIICTPSICCHHMM, WX Maciirada W BO3MOXHBIX MOCICACTBHHA IS
KOHKPETHOTO PErMOHa, HaXOSAIIETOCs B 30HE MX BIAUSHUA. [[porHO3 3eMiIeTpsCceHHil peamnoiaraet
pelieHnue TpeX OCHOBHBIX 3a/a4: MPOTHO3MPOBAHHME MECTa WIM paiioHa, I7I€ MOXKET MPOU30WUTH
3eMJIETPSICEHHE; OIIEHKA BEPOSTHOW BENMYUHBI (MM CHIIBI) OXKHIA€MOTO COOBITHS, OMPEICIUTH
BEPOSITHOE BpEeMsI OKHIACMBIX 3€MJICTPSICEHUM.

[Ipu 3TOM caMOii CIOKHOM M BaXKHOM 3aJ1a4€il ABJISETCS MPOTHO3UPOBAHUE TOYHOTO BPEMEHHU
OXKUJTaeMOl celicMUUuecKoil KaracTpo(dbl, a OOMENPUHSTHIX METOAOB PEIIeHUsI ITON MPOOIEMBbI 10
CHX TIOp HET, MOCKOJIbKY OYaru CHUJIbHBIX 3eMJIETPACEHUN pacroiararTcs Ha 00mbInoil rmyoune (5-
35 KM) ¥ CKJIOHHBI K pa3pyLIEHHIO TOPHBIX OPOJ, 3aHUMAatOT orpoMHbIi 00beM (oT 100 1o 106 xkm),
KOTOPBI HEBO3MOXKHO CMOCIUPOBATH TPATUIIMOHHBIMU METOJIAMHU.

Obnacmo uccnedosanus

O6macte uccnegoBanuss — Omickasgs obOmacTh, miomags — 29,0 ThIC. I(MZ, mwm 14,5%
tepputopun Keipreizckoit Pecryonuku. O6nactHoM meHTp — ropoxa O, OIWH W3 JAPEeBHEUINX
CpelHea3uarcKux ropoaoB [1]. AIMHUHHUCTPATHBHO OOJACTh NETUTCS HA 7 palloHOB: AJANCKUH,
ApaBanckuii, Kapa-Kymxunckuii, Kapa-Cyyckuii, Hooxarckmii, VY3renckuii, YoH-Anaickuil
(Pucynoxk 1).

Tepputopuss Omickoit 007aCTH  XapaKTEPU3YeTCS HWHTCHCUBHBIM Pa3BUTHEM OIACHBIX
MPUPOIHBIX TPOIECCOB, CBS3AHHBIX C TEOJOTO-CTPYKTYPHBIMH OCOOCHHOCTSIMHU, peiabedom,
KIIUMAaTUYECKUMH U THAPOTE€OJIOTHYECKUMH  YCIOBHUSIMH, CEHCMHYECKOW  aKTUBHOCTHIO,
TEXHOT€HHBIMH U IPYTUMHU (HaKTOpaMHU.
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Pucynoxk 1. O6sacth ucciaenoBaHus

Mamepuanvt u memoowl uccnedosanus

JleITeNbHOCTh TI0 MOHHTOPUHTY YPE3BBIYAMHBIX CHUTYallMid NPUPOTHOTO M TEXHOTCHHOTO
Xapakrepa SBISETCS MHOTOIUIAaHOBOH. OHa  OCYIIECTBISIETCS MHOTHMH — OpraHH3alHsIMU
(Y4pexZeHUsMHU) C UCIOJIb30BAaHHMEM MHOTMX METOAOB U cpelcTB. CelicMuyeckue HaOMIONEHUS U
IIPOTHO3 3€MJIETPSCEHUI B CTpaHE OCYLIECTBIIETCS CUCTEMOM CEMCMOJIOIMYeCKUX HaOMIONEeHUH U
nporHo3a 3emserpsicennit Muctutyr ceiicmonorun HAH KP wm [lemaprameHTa MOHHUTOpHWHTA,
nporHozuposanus YC npu MYC KP.

Hcnonb3oBanbl TOnorpaguyeckre, reojorTHUecKue U celicMuueckue aaHHele MHcTHTyTa
ceiicmomorun  HAH KP  (https://seismo.kg/) u MuHuCTepcTBa 4Ype3BbIUANHBIX CUTyaLUi
Koipreisckoii  PecniyOnuxu  (https://www.mchs.gov.kg/) mo 2023 rox. JanHble coaepxar
3eMJIETPSCEHHS] MarHuTy10# ot 3 1o 7,8 u riryounoii B npeaenax ot 10 no 100 km (Pucynoxk 2, 3).

500
200
300
200

100

1990 1995 2000 2005 2010 2015 2020

foa: -- [d3emnerpacenua M2+: -- [ 3emnerpacenua M3+: -  [] 3emnerpacequa M4+: --

Pucynoxk 2. KonmaecTBo 3eMIIeTpsICeHHI B TOJ
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Jnst  mMonuTopuHra moBepXHOCTHBIX aABWkeHuN [[AWN3om (LlentpanbHo-A3uarckuii
NHcTuTyT IpuKIagHbIX uccinenoBanuii 3emin) mo Keipreizckoit Pecnyonuke Obiia yctaHoBieHa 25
cetb GPS-crannmili. B HacTosmeil crarbe ucnoabp3yroTcsl AaHHble 4deTbipex GNSS cranumi,
PacrnojIOKEHHbIX B KPAaeBbIX 4acTsaX uccienyemoro permona. Otu craniuuu Om (OHH), Canowm-
Amuk (SALK), Cybu-Kypran (SFK) u Hapayr-Kypran (DRK) (Puc. 2). Bece cranmum o0opynoBaHbI
GNSS npuemaukamu Topcon GB-1000. [ToToku 1aHHBIX HAOMIOACHUN aBTOMAaTHYCCKH MTEPEIAIOTCS
B LIANN3, re Benercs ux oopadboTka ¢ momoirsio mporpamm Gamit/Globk (MIT, CIIIA).

A L Admad yr'
i KNET
”l.n-u.' -
S KNET
—\& [ w A
Tanac A
A KRNET
N A —
. blecrm-Kox
KRNET Y
y
KRNET JHanan-Abax KRNET
4 KRNET Hapam A %
A
KRNET
< NAMANGAN Hamanaan N Bk
NSIAADIRN Al g s A
’ RNET
o “i 1) ]
] Fotgana, -
\ ShleT -
(i Om Amns. YcaoBHble 0003HAYEHHA

.

LT

5 Barxen ] O6macra XP

A Cranuwm cetn KRNET
A Cranuymm cetn KNET

Kazhi

Pucynoxk 3. Cxemsl ceTu ceiicMuueckue ctanuuu 1o Keipreckoii PecriyOnuke

B xauectBe cpencrtBa peanmuzauuu ucnonbdyercss 'MC-maker ArcGIS 10.7.1, B xoropom
MIPOBOJIUTCS COOP JaHHBIX, @ TaKXKE aHaJU3 U OLIEHKAa CEHCMUYECKOM CUTyallMl, MOHUTOPHHI U
IIPOTHO3UPOBAHUE 3eMJIETpsICCHUM. [l perieHns 3aaud MCHONb3YIOTCs Kaprorpaguueckas 0aza
JAHHBIX COAEPKUT IHU(POBYIO TOMOOCHOBY KbIprbi3ckoit PecnyOnuky, BKIIOUAIOIIYIO JOPOXKHYIO
CeTh, pEYHas CeTh, I'PAHMIIBI PAlOHOB pecnyONMKHM W HaceleHHble NYyHKThI. s co3znaHus
KapTorpaguyeckoir 0a3bl TaHHBIX Hcrosb3oBaiduch cpenctsa ArcGIS 10.7.1 u uudposas monens
Keipreizckoit Pecriyonuku macmradom 1:1250000. LindpoBbie KOCMUYECKHE CHUMKH € Pa3IMYHbIX
cnytHukoB (Terra, Aqua u Ap.), UCHONb3yeMble A U3y4eHHs OOJAYHBIX CTPYKTYp C LENbIO
OoOHapy)KeHUs TPU3HAKOB 3EMJICTPACEHUN C HCIOJIb30BAHHEM BH3YaJbHON KOMIIBIOTEPHOM
MHTEpIIpETAlNM, a Takke 0a3a JaHHBIX CEMCMOMAarHUTHBIX MEPHUJIMAHOB, KOTOpas HCHOIb3YeTCs
Ul pacueTa IOTEHIMAIBbHOM celicMoonacHoW 30HBL. Ilo 3TUM [aHHBIM  BBIABISIOTCS
IIpEIBAPUTEIbHBIE 30HbI BO3MOKHBIX 3€MJIETPSCEHU.

B 2023 r. Ha celicMMYeCKHX HAOMIOMATENBHBIX TYHKTax 3apeructpupoBano 501
3emiieTpsicenre. Ha 0cHOBaHUU OLIEHKH TEKYILEro Te€0JUHAMUYECKOTO COCTOSIHUS TeppuTopuu YoH-
Anaii u Anail celicMOONIacCHBIX PErMOHOB, IO KOMIUIEKCY HaOmonaBmmxcs B 2023 1. mokaszareneit u
CBEJIEHUI O COBPEMEHHOM CEHCMHUYECKOM PEXXHMME, BO3MOXKHASL CTETIEHb CECMMUYECKOM OMAaCHOCTH
Ha 2024 1., B paccCMaTpUBaeMbIX pErMOHAaX, MOKET ObITh OlleHeHa Kak BhIcoKas (PucyHok 4).
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Pucynoxk 4. Kapra-cxema pacroiioKeHUSI DSIUIEHTPOB 3E€MIIETPSCEHUH, 3apernCTPUPOBAHHBIX
cericmmaecknmu ctarnuamMu Omr (OHH), Canom-Amuk (SALK), Cydu-Kyprar (SFK) u Jdapayr-Kypran
(DRK) u BeicoTHBIE OTMeTKH IO OmIcKol 0bnacTu

Pezynomamut uccreoosanus u ux oocysxcoenue
W3 uccrnenoBanuii Hanbonee omacHBIM M3 PAllOHOB OXKHIaeMbIX 3emiieTpsiceHuil B Omickoi
oOmactu sBisiercss 3aanalickuil XpeOeT, paclojOKEHHbIH B 30HE MOBBIIIEHHONW CceHcMUYeCKon
aktuBHOCTH. OTU 30HBI Car-lllymkapckuit (CI), Kepui-Arsinckuii (KA), Vynyuarckuii (I'Y)
pacIoNoKEeH B LEHTPabHOW 4YacTh [mccapo-KoKIaanibCKkol CHUCTEMBI Pa3jIOMOB Ha TPaHULIE C
Tamxukucranom u Kuraem (Pucynok 5).

VCNOBHLIE OGOIHAYENHA

® PRROHY: CRHDINS X SMNETRATESA | SOTerocH
—
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Pucynok 5. BeposiTHoli ceiicMuueckoil onmacHOCTH Ha Tepputopun Omickoit obmactu 2014-2025 rr.
(Ucrounuk: Uncturyt ceficmonorun HAH KP)
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[To celicMuyeckoMy peXUMy B 3TOM NPUTPAHUYHOW 30HE IO CPABHEHUIO C JPYTUMH
peruoHamMu pecryOIuKH YacTO CIIY4aroTCsl CUJIbHBIE U ClIa0ble 3eMIIETPSCEHUs. JTa 30HA SIBISIETCS
OJTHUM U3 CaMbIX OMACHBIX PETMOHOB A3UU MO YACTOTE, IUIOTHOCTH M CUJIE 3€MJIETPSICEHUH. 37eCh
WHTEHCUBHOCTD 3€MJIETPSCEHUSI MOXET JOCTUTaTh 9 0alioB, MAKCHMAaIbHO BO3MOXKHAS MAarHUTYyIa
Mmax = 8,0.

[lupuHa ceiicMu4ecKH akTUBHOW 30HBI coctamiseT 10 30 kM. B Hee yknaablBarOTCsi BCE
IIeHCTOCEHCTOBEIE O0MacT Hambosiee CHIbHBIX coObITHi. Hampumep: [lapayr-Kypran, M=6,8
(1978 r.); Amnaiickoe, M=6,1 (1983 r.); Hypunckoe, M= 6,7 (2008 r.); Ke3pu1-Aprckoe, M=6,5
(2016 1.); Kapampikckoe, M=6,5 (2017 r.) u npyrue, moCJIeCTBUSIMU KOTOPBIX CTAJIM THOEIb JIIOJEH,
oOpyleHue 31aHuii ¥ ONOJI3HH |3, 4].

Yacrora 0000 CHIIBHBIX 3€MJICTPSICEHUHN Ha MCCIIEIYeMON TePPUTOPUU MOXKET OBITH CBSI3aHA
C HENPEPBIBHBIM pOcTOM CTpYKTYp Ilamupo-Anaiickoil cucTeMBl, UX ABUKEHUE TPOUCXOUT KaK 110
MIPOJOJIBHBIM, TaK U IO MONEPEYHBIM pa3pbiBaMm.

Kpome toro, B rycronacenennoi yactu Ouickoit oomactu Il kareropuu BeisiBieHbl B FOxHO-
®epranckom u Tanmac-Oepranckom paznomax. Cpeau 3tux PO3 nanbonee onacusl Ke3pui-Kus-Omn
(KoWI), V3ren (Y3), Tangsicy (TH) u I'ympuun (I'Y), HAa TeppUTOpUM KOTOPBIX, KOIZA MOTYT
posiBUTHCs 6—8 OanbHbIe 3emiteTpsicenns ¢ KR = 12.0-15.0.

Ha ceronns 3ona 3aanaiickoro xpeOTa U MpUIeTaroNIne K Hel pailoHBI SBIAIOTCS Hanbonee
CEHCMOAKTUBHBIMM Ha TeppuTOpuu KbIprezcrana.

Buisoo

B reonHpopManmoHHBIX ccTeMaxX HEOOXOAUMO OIEHHBATh BO3MOXKHBIC ITOCIICACTBUS, YTOOBI
BOBpPEMsI TIPEAYNPEIUTh MECTHBIC BIIACTH, Pa3JIMYHBIC CIY)KObI M HAcEICHHE. DTO IO3BOJIUT
CYIIIECTBEHHO COKPATHTh MOTEPH HACEICHUS, YKOJIOTHUYSCKII U SKOHOMHYECKH ymepO. s 3toro
HeoOxXoauMo coOparb B 0a3e JaHHBIX KapTorpaduyeckue HCTOYHUKA HHpopMaruu o0
IKOJIOTUYECKH OTACHBIX OOBEKTaX, HaNpUMep, XUMHUYECKUX 3aBoJlaXx W T. 1., 00 O0OBEKTax
TPAHCTIOPTHON MHQPPACTPYKTYPHI: adpONOpTaxX, JOPOKHBIX CETAX H T. 1., COBPEMEHHBIC JIAHHBIC O
HACEJICHHBIX ITyHKTaX W YACJICHHOCTH HACEIICHUS B HUX.
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COBMECTHASI ObPABOTKA MATEPUAJIOB ASDPOKOCMHUYECKHUX
N HABEMHBIX CBbEMOK JJIA CO3JAHMSA 3D MOAEJIEM MECTHOCTH

©Mamasicaxvinoga I. T., ORCID: 0000-0001-5525-6837, SPIN-x00: 4688-8307, Owickuii
mexnono2ueckull ynusepcumem um. axad. M.M. Aoviwesa, e. Ow, Kvipevizcman,
gulzara.mamazhakypova@mail.ru
OB antbimbex koi3ot I., Ouickuii mexnonoeuueckuil ynusepcumem um. axao. M.M. Aoviwesa,
2. Ou, Kvipevizcman

JOINT PROCESSING OF AEROSPACE AND GROUND SURVEYING
MATERIALS TO CREATE 3D TERRAIN MODELS

©Mamazhakypova G., ORCID: 0000-0001-5525-6837, SPIN-code: 4688-8307, Osh Technological
University named by M.M. Adyshev, Osh, Kyrgyzstan, gulzara.mamazhakypova@mail.ru
©Baiyshbek kyzy G., Osh Technological University named by M.M. Adyshev,
Osh, Kyrgyzstan

Annomayus. MeToasl CO31aHUSL TPEXMEPHBIX MOJEJNIEd MECTHOCTH Ha OCHOBE JIaHHBIX
a3pOKOCMHMYECKUX M HA3€MHBIX ChEMOK IPEJCTaBIseT coO0OW Ba)KHOE HaIpaBieHHE B 00JacTu
reoMH(popMalMoOHHbIX TexHosoruil. IIpencraBieH moapoOHBIN aHaIM3 mpolecca pa3padoTKU U
peanu3aluy  aBTOMATU3UPOBAaHHOIO Ioaxoda K co3naHuto 3D-moxmeneld  MecTHOCTH ¢
MCTIOJIB30BaHUEM IporpaMMHOTo obecrieueHust Agisoft Metashape u ArcGIS. IlpuBenennsiii MmeTon
MO3BOJISIET CYIIECTBEHHO COKPAaTHTh BPEMEHHBIE M UYEIOBEUECKHE DPECYpChl, HEOOXOIUMBIE s
coznanus 3D-Mmozeneid, a Takke MOBBICUTh TOUHOCTh M HAIEKHOCTh MOJIy4aeMbIX PE3YJIbTaTOB.

Abstract. Methods for creating three-dimensional terrain models based on aerospace and
ground survey data is an important direction in the field of geographic information technologies.
This article presents a detailed analysis of the process of developing and implementing
an automated approach to creating 3D terrain models using Agisoft Metashape and ArcGIS
software. The presented method can significantly reduce the time and human resources required to
create 3D models, as well as increase the accuracy and reliability of the results obtained.

Knrouesvie cnosa: 3D monenupoBanue, a3podoTocheMKa, Ha3eMHbIE CheMKa, aHaIu3 JTAHHBIX,
reonH(pOopMaIMOHHbIE TEXHOJIOTHH, TporpaMMHoe obecrieueHne Agisoft Metashape u ArcGIS.

Keywords: 3D modeling, aerial photography, ground surveys, data analysis, geographic
information technologies, Agisoft Metashape and ArcGIS software.

B nacrosiiiee Bpems Ui NpeACTaBIE€HUS! IPOCTPAHCTBEHHBIX OOBEKTOB MECTHOCTH IIHPOKO
ucnonb3ytoTest 3D-Mozenu, No3BoNIAIONIMe HAOII0AATh MICEBAONPOCTPAHCTBEHHOE H300paXKeHNe Ha
9KpaHe KoMmbloTepa. 3D Mozaenab MECTHOCTH 00iagaeT ropasfo OOJbIIMMHU BO3MOXKHOCTSMH, YEM
ee ABYXMEepHbIi aHanor. HarsiiHo-00pa3Hblii THUIT MBIIIJIEHUS! UTPAeT BaXKHYIO POJIb B MEXaHHU3Max
BOCHPUSTHS OKPYKaloIllero Mupa 1 (JOpMUpOBAaHUU MpeacTaBiIeHuil o HeM. [loaToMy TpexmepHbie
KOMIBIOTEpHBIE MOJENM MPEACTABISIOT OONBLION HMHTEpec M IOJNb30Bareiei, M Takoe
npezcTaBiIeHne HHPOPMAIMH JTy4Ille, YeM ABYXMEpHbIE WK 2,5-MepHbIE MOJIEIH.
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B pabore M. M. Jlazepko paccMOTpeHO pa3pabOTKa METOJUK COBMECTHOW 00pabOTKH
MaTepualioB KOCMHUYECKOW ChEMKH BBICOKOTO M CBEPXBBICOKOTO pa3pelIeHHs, a’pOCHEMOK U
U(POBBIX HA3EMHBIX CHEMOK, a TAK)KE TEXHOJOTMYECKHX CXEM TOCTPOCHHS peaTHCTUYHBIX 3D
moxeneit [1].

bnaromapsi COBpeMEHHBIM TEXHOJIOTUAM a’3pO(OTOCHEMKH, OCOOCHHO HCIOJIb30BaHHUIO
OecnmioTHbIX JetarenbHbiXx amnmaparoB (BITJIA), cozmanue aetanpHbIXx 3D-Mozeneld MECTHOCTH
TEMEePh SIBJISICTCS KIIFOYEBBIM HHCTPYMEHTOM. DTH MOJIETTH OCHOBAHBI HA JAHHBIX [U(PPOBOM MOMIEITH
penseda (LUMP) u mudposoit momenmu wmectHoctd (LIMM), monmydeHHBIX B pe3yibTare
a’podoTocheMKH. Takoi MOAXO0A OTKPHIBAET HOBBIE MEPCHEKTUBHI s 3((HEKTUBHOTO YIPaBICHUS
TOPOACKMMH pecypcaMu U CTpPaTernyecKoro IUIAHUPOBaHUSA pa3BUTUA HHEGpacTpyKTypbl, 3D
MOJICTUPOBAHKE IIMPOKO HCIIONB3YETCS B CTPOUTEILCTBE, TEXHUUECKUX COOPYXKCHHU (HAarmpumep,
TpyOOIPOBONIOB), B JIECHOM M CEIBCKOM XO3sIiCTBE M T. NI.. B JaHHON cTarbe paccMarpuBaeTcs
MPOLIECC CO3JaHUSl TPEXMEPHBIX MOJeNed U aHaJU3UPYIOTCS TMPEUMYIIECTBa, KOTOpHIE
npenoctaBiaoT Takue 3D- momenu. HecmoTpss Ha TexHuueckuil mporpecc, 3pQeKTuBHas
o0paboTka WHPOPMAIMH W TEPEXOJ K aBTOMATU3UPOBAHHBIM METONAM SIBISICTCS TPOOJIEMOM,
0co0eHHO pu 00paboTKe OONBIINX 00BEMOB JAHHBIX a3PO(OTOCHEMKH C BBHICOKOW TOYHOCTBIO H
s dexkTuBHOCTHIO. PazpaboTka 3peKTUBHBIX METOOB COKPAIIEHUS BPEMEHHU U JTIOJICKUX PECYpCOB
JUIS TIPOBENICHUSI UCCIIEIOBAaHUNW W WHTETpAallMM PE3yIbTaTOB B CHCTEMbI YIpPaBIICHUS SIBISETCS
HACTOSITEIBHONH HEOOXOAMMOCTRIO. JIJIs CO3/MaHusl C aBTOMATU3HPOBAHHBIM METO/AaM TPEXMEPHOMN
MOJIETT MECTHOCTH HCIIOJIb30BaHa mporpamma Agisoft Metashape u reonnpopmanmonnas cucrema
ArcGIS. TIlporpammuoe obecneyenne Agisoft Metashape — 3TO coBpeMeHHass TEXHOJIOTHS
CO3/1aHUsl BBICOKOKAYECTBEHHBIX TPEXMEPHBIX MOjeNeii Ha OCHOBE UU(MPOBBIX H300paKEHUI
a3pOoPOTOCHUMKOB U Ha3eMHBIX N300pakeHui [2].

ArcGIS — 3710 monHO(YHKITMOHATIbHAS CHCTEMA, MTO3BOJIAIOIAs COOMPATh, OPraHU30BBIBATH,
yIIPaBJIATh, AHAIU3UPOBATh, 0OMEHUBATHCS U PACTIPOCTPAHSATH reorpaduueckyro nHGOpMAIUIO, IIe
CHEIHATM3UPOBAHHBIMU TIPWJIOKEHUSMU IS TPEXMEPHOro OTOOpa)keHHsl JaHHBIX ArcScene u
ArcGlobe [3].

ABTOMAaTH3UPOBAaHHBIC METOJBI OOpPAOOTKM B Cpele WMEIOT pelaroniee 3HAuYCHUE s
COKpAIlleHHs] BpPEMEHHBIX 3aTpaT ¥ TMOBBIMIEHUS TOYHOCTH. OnTUMH3AIMS BpPEMEHHBIX U
YeNOBEUYECKHX PECYpCOB MMEET BaKHOE 3HAYEHHE, MOCKOJIBKY TPAIUIIMOHHBIE METOIBI TPEOYIOT
3HAYUTEITHFHOTO BMEIIIATEIIbCTBA YEIOBEKa W BPEMEHU. ABTOMATH3MPOBAHHBIE METOJIBI, TAKUE KaK
ITO Agisoft Metashape, momynu 3D Analyst u Spatial Analysts B ArgGIS crocoOHbI€ BBITIONHSITH
orepary, CHUXAIOT HEOOXOIMMOCTh BMEIIATENLCTBA YEJIOBEKAa M YCKOPSIIOT cozgaHue 3D-
MoOJeJeH.

Mamepuanvt u memoouwl ucciedo8anus.

Jis  pemieHus IOCTABICHHBIX 3a/Jad  MCIOJIb30BAUCh: KapTrorpaduyeckuii  Merton
UCCIIEIOBaHUS, TeOpUsl KapTorpaguu, METObl U TEOpHUs MOAEIHPOBAHUS penbeda, COBpEeMEHHOE
IIPOrpaMMHOE U armmnaparHoe o0ecredeHne, reonHpopMalmoHHoe kapTorpaduposanue [1-3].

HaubGonee >¢pdekTuBHBIM MeETOIOM MONydeHus: wHbopManuu s co3manus 3D-momeneit
SBIIIOTCS JaHHbBIE, MOJy4YE€HHBbIE B pe3yabrare a’3po(OoTOChEMKH, KOCMHYECKOM W Ha3eMHOU
CbEMKH, IIOCKOJIBKY W3 3THX JaHHBIX MOXHO H3BJIEYb KAaK METPUYECKYIO, TaK U TEKCTYPHYIO
nHpOPMALIUIO, HEOOXOMUMYIO ISl CO3JaHHs peaTMCTUYHOW Mojenu. McXomHbIMU AaHHBIMU JUIS
cospanuss  3D-mozenel  MECTHOCTH  SIBISIFOTCS  CIIYTHHKOBBIE  CHHUMKH  CBEPXBBICOKOTO
npoctpaHcTBeHHOro paspemienus Google Earth u HazeMHble CheMKH C MOMOIIbIO OECMUIOTHOTO
nerarenpHoro anmnapara (BIIJIA) DJI Matrice 300bRTK, mpenocraBnennsix ¢ komanaamu MUYC KP,
Ha ydacTke Yakmak B AnaiickoM paiione Keipreisckoit Pecriyonuke B 2023 roxy.
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[Tpoext Google Earth, monb3yrommuiicsi O0ONBIIONH MOMYIIPHOCTHIO cpear MPOoheCCUOHATIOB 1
OOBIYHBIX TNoJsIb30Bareneil VHTepHeTa, mpenctaBiseT co0OW NMPOCTPAHCTBEHHYIO MOJENb 3eMIIH,
CO3JJaHHYIO Ha OCHOBE CITYTHUKOBBIX CHUMKOB BBICOKOTO paspemienus. DJI Matrice 300 RTK — sto
BBICOKOIIPOM3BOAUTENIBHBINA JIPOH C YIYYLUICHHOW CHCTEMOM Nepeladyd CUIHaJId, ¢ BO3MOXKHOCTBIO
yCTaHABIMBaTh pa3Hble BUIbl IOJE3HOM HArpy3ku OJHOBpPEMEHHO. 3D-Mojenu MECTHOCTH
Oo0yC/IOBJIEH  MX  aKTHUBHBIM  HCIIOJI30BAaHMEM B  HABUTALMOHHBIX  YCTpOMCTBax M
reoMH(pOpMaIMOHHBIX cucTeMax. Kpome TOro, OHM HCHONB3YIOTCS [JIsl TPOCTPAHCTBEHHOTO
aHaJi3a B TOPOJCKOM IUIAHMPOBAaHUM U YIPABICHUM DPA3BUTHEM TEPPUTOPHI, NpU IPOBEACHUU
IIPOEKTHBIX Pa0bOT B CTPOMTENBCTBE M Ha TPAHCIOPTE, pacyeTre ceTed TEIeKOMMYHUKAlUil M BO
MHOTHUX JIpyTux cdepax.

Pesynomamot uccneoosanus u ux oocysxcoenue

B xome wuccnepoBanuss Obulo moiaydeHO 106 CHUMKOB € TIOMOIIBIO OECHHJIOTHOTO
nerarenbHoro ammaparta (BITJIA), koTopelii mpeaocTaBisIeT KadeCTBEHHBIE MPOCTPAHCTBEHHBIX
JAHHBIX C Pa3pelIeHUueM 10 5 CM/pX, 4TO B HECKOJIBKO Pa3 MPEBBIIIAET BO3SMOKHOCTH CITyTHUKOBBIX
CHMMKOB. B monere ammaparypa ynpaBieHHs JeTaTelbHBIM anmaparoM (pUKCHpOBall pa3iiMyHbIC
napaMeTpsl, Cpeid KOTOPbIX — KOOPAMHATHI COObITHH (oTorpadupoBanus, norydeHHsle GNSS-
npueMHukoM Ha Oopty BIIJIA u srneMeHTbl BHEIIHEr0 W BHYTPEHHEr0 OPHEHTHUPOBAHUS
aspoorocHnMKOB (Pucynok 1).
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Pucynok 1. ITonoxenue neHTpoB GororpadupoBaHus 1 MEPEKPHITHE CHUMKOB

Jlanee B mporecce mpeoOpa3zoBaHUsi CHUMKOB B OpTO(OTOIIAHBI I BCEX OTOOpaKaeMbIX Ha
HUX OOBEKTOB BBIYUCIAIOTCS KoopauHathl. [Ipu momomm mporpammel Metashape B nBa srama
MOCTpOeHa TeKcTypupoBanHas 3D mMoiens o0beKTa:

1. IlepBpiii  dTam Ha3bIBa€TCS BBIPABHUBAHUEM U MPEACTaBIseT co0o0il  OmoyHyIO
(OTOTPUAHTYIIAIIMIO METOJIOM HE3aBHCHMOW CBsA3KW. Ha sToM sTame Metashape HaxoguT oOine
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TOYKA Ha H300pKEHUSX M UCHONB3YyeT HUX s ONpPENENIeHHs BCEX MapaMeTpoB KaMephbl:
MIOJIOKEHUSI, OPUEHTAIlMH, BHYTpEeHHEH reoMeTpun ((POKyCHOE pacCcTOsIHHUE, TapaMeTpbl TUCTOPCUU
U T. 1.). Pe3ynbraTom sBISIOTCS penkue obliaka ToueK B mpocTpancTse 3D-Mozieny, a Takke JaHHbIe
O IOJIOKEHUU U OPUEHTALIMU KaMEPBI.

2.Ha Bropom »srtame Metashape co3maer NOBEPXHOCTh: MOJUTOHANIBbHYIO 3D-Monens.
[TonuroHanbHyl0 MoOJEIb MOXHO TEKCTYpUpPOBaTh, 4YTOOBI 00ecrneduTb (POTOPEATUCTUIHOE
npeacTaBieHne OObEKTa, a 3aTeM SKCHOPTUPOBATh B pasinyHble (OpMarbl, COBMECTHUMBIE C
npuioxkenusimu CAIIP u cpenamu 3D-MonenupoBanus.

Bce omnepaiiy BHINOIHSAIOTCS aBTOMAaTHYECKH, B COOTBETCTBUU C 33JIaHHBIMU T0JIb30BaTeIeM
napamerpamu. [locToOpaboTka MO3BOISET ynaisiTh TEHU M UCKAKEHUS TEKCTYp C MOBEPXHOCTHU
MOJICTICH, ~pacCUMTHIBATh HMHJIEKCHl PACTUTENBHOCTH, CO3/laBarh  (ailibl  perenToB  JUis
CENIbCKOXO3SMICTBEHHBIX OIEpaluii, aBTOMaTHYECKN KJIACCH(PUIMPOBATh IUIOTHBIE 00JaKa TOYEK H
MHoroe npyroe. IlocTpoenue TpexmepHOl MoOAENUM MOXKET 3aHATh MNPOJOJIKUTEIHFHOE BpEMS.
Metashape mo3BOJIIET COXPAHUTH PE3yIbTaThl Kaxa0il craguu B (ala-poeKT, B pe3yibTare
MOJTy9aeTCsi OPTOPOTOIIaH MECTHOCTH.

Pucynox 2. IIMM mnonydenHoe c Agisoft Pucynoxk 3. Paccuurannas nudpoBas MOzeIb
Metashape MECTHOCTH

C nmomonipio GECIUIOTHUKOB MOYKHO TOJIy4aTh TOUYHbIE (OTO- M BUAEOMATEPHAIIBI, KOTOPHIE
nociye o0pabOTKU B CIIEUATIEHOM ITPOrPAaMMHOM OOECIIEUEHUH MO3BOJISIIOT CO3/1aBaTh LIU(PPOBBIE U
AIIEKTPOHHBIE KapPTHl M TOMOrpauIecKre TUIAHBI MECTHOCTH, a TaKXe co3JaBarh moapoOHbie 3D-
MOJIEIM MECTHOCTH M 00BekTOB. [l 1opabOTKK MPOEKTOB MOHALOOUTCS MporpamMma ¢ py4HbIM
MozenupoBaHueM. [l 3TuX nened oTM4HO mnonoiaer mporpamma ArgGIS, mo3Bosstonias He
TOJILKO CO371aBaTh OOBEKTHI BPYYHYIO, HO M BBITPY)KaTh MX KaK M3 BCTPOEHHOM, TaK U U3 OHJIAMH-
oubmmoreku. /lanee paccunTaH yKIOH UCCIIEAYEMOI TEPPUTOPHH C IOMOIIBI0 HHCTpYMeHTa Slope B
Raster Surface mporpammsr Arctoolbox ArcGIS. C momompio WHCTpymMeHTa Aspect MOXHO
MOCTPOUTH IKCIO3UIMUS, KPHUBHM3HA IOBEPXHOCTH, BBIOJHEHAa TEHEBas OTMBIBKA pelnbeda.
CpencrBamu ArcGIS u3 pactpa BbICOT U3BJI€UEHBI TOPU30HTAIM € ceueHueM 100 M.

OTOT MeTon TpeOyeT MHOTO BPEMEHU M YEJIOBEYECKUX PECypCcOB, OCOOEHHO TpH paboTe Ha
OonpIIMX TUIOMIAAAX. PemeHue HTUX mpoOiieM BKIIOYAeT HCCIENOBAaHUE U BHEApPEHUE
aBTOMaTH3MPOBAHHBIX METOAOB OOpabOOTKM JAHHBIX, YTO CTaHET KJIIOUEBBIM AaclEeKTOM
ONTUMM3AIIMU U YCKOPEHUS npoliecca co3nanus 3D-mozaeneil MecTHOCTH B OyIyIEeM.
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Pucynok 4. PaccuutaH yKkJoH HCClIeAyeMOil TEppUTOPHH

Buisoo

B pesynbrare paboThl BBINOJHEH aHAJU3 COBPEMEHHBIX METOOB M TEXHOJIOrWi cOopa u
00pabOTKM pa3IMYHBIX THUIOB JaHHBIX IS MOCTpoeHus 3D mopeneii; pacCMOTPEHBI BO3MOKHOCTH
WCTIOJIB30BaHMS ISl OTUX II€JIe KOCMHYECKUX CHUMKOB, a3pO(POTOCHUMKOB M Ha3€MHON CHEMKH.
OCHOBHBIM HEJJOCTATKOM TEXHOJOTMU TIOCTPOEHHs SBJISETCd HEOOXOJUMOCTh TNPUMEHEHUS
HECKOJIBKO Pa3HbIX KOMIUIEKCOB Iporpamm. I1oaTomMy B HacTosIiee BpeMs Hazpeia He0OX0IUMOCTh
B pa3paboTKe eInHOro (OTOrPaMMETPHUECKOTO MPOTPaMMHOTO ITaKeTa, KOTOPBIA ITO3BOJISUT OB
BBITIOJIHUTH BCE Mpolecchl mnoctpoeHuss 3D momeneidt mo marepuanaM KOCMHUYECKON ChEMKH
BBICOKOTO U CBEPXBBICOKOTO pa3pelieHMs], a3pOCheMOK U IHM(POBBIX Ha3eMHBIX CheMOK. OaHaKo
BaXHO OTMETUTb OTPaHMYEHUS IMPEAJAaracMbIX PELICHHM, TaKue KakK 3aBUCUMOCTb OT BXOJHOIO
KauecTBa M HEOOXOAMMOCTH TIATEIbHON HACTPONKH MapaMeTpOB aBTOMATU3MPOBAHHBIX METOOB.
BbutM  BBITIOJTHEHBI CIEAYIONIME AKCIIEPHUMEHTANbHBIE PAa0OTHI: MOCTPOCHUE peanucTudHor 3D
MOJIETY MECTHOCTU MO a3po(OTOCHUMKAM; MOCTPOEHHE peanucTuyHoi 3D Mojenu Ha3eMHBIM
cHuMKaM. Mcxoass W3 pesynbprata MOCTpOCHHMsI Monenei, B mporpamme Agisoft Metashep
MOKa3bIBa€T 3HAYUTEIHHO Jy4llle KauecTBO ocTpoenus 3D Mmonenei.
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Annomayusa.  llpencraBieHo — CO3JaHWE  MHTEPAaKTHBHOW  BEO-KapThl C  [TOMOLIBIO
reonH(pOpMaIOHHBIX cucTeM. [l pa3MenieHus: BeO-KapThl UCIIONIB30BaH cepsep obmaunoit ['MC-
wiatpopmbl ArcGIS Online. C nomomipro mabmona Story Map Obuia coszaHa KapTa-HCTOPHS,
KOTOpasi BKJIIOYaeT B ceOs TEKCThI, M300pa)KCHUs, CLEHBl M KapThl. PaboTa MOXET MOCIYKUTh
Pa3BUTHUIO BHYTPEHHETO U MEXyHApOIHOTO TYpU3Ma CTPAHBI.

Abstract. The creation of an interactive web map using geographic information systems is
presented. The ArcGIS Online cloud GIS platform server was used to host the web map. Using
the Story Map template, a story map was created that includes texts, images, scenes and maps.
The result of the work is work for the development of domestic and international tourism in
the country.

Kniouesvie cnosa: natepakTuBHas BeO-kapta, obonaunas ['MC-nmardopma, BeO-cepBuc, Story
Map Tour.

Keywords: interactive web map, cloud GIS platform, web service, Story Map Tour.

B Hacrosmee BpeMs HaOnofaeTcs MPUPOCT HAacENeHUs, HEeNpepblBHAs 3aCTPOMKA U TaK¥Ke
HENpPEepBhIBHOE pacCUIMpEeHNEe aIMUHUCTPATUBHON TpaHuIlbl Toposa Omr. Bee Oosnblie KuiablX TOMOB
00pa3yroTcs B ropojie ¥ TeM CaMbIM BCE MEHbBIIE CTAHOBUTCS 30H OTAbIXa JJIS TOPOXKAaH. 30HBI
OT/IbIXa B TOPOJIE UTPAOT OOJIBLIYIO POJIb B KU3HU Ka)KIOTr0 YEJIOBEKa, Belb UMEHHO B 3THX MeCTax
rOpO’KaHe MOTYT HacHaXKJIaTbCs NPOXJIAAOd B 3HOMHOE JIETO, OTABIXaThb OT TOPOJCKOW CYETHI U
MPOCTO  HacHaXJaTbCsl MNPUPOAOH. 3O0HBI OTAbIXa TPEACTABIAIOT CO00H CBOEOOpa3HbIE
INTAaHUPOBOYHEIE U 06T)€MHO-HpOCTpaHCTBeHHI)Ie TEPPUTOPHUUN C 3CICHBIMHU HACaXJICHUSAMU,
pasMelleHHbIe HAa TePPUTOPUU TOpoAd. DTH 30HBI CIIOCOOCTBYIOT YIYYIIEHHIO KaueCcTBa YHCTOTO
Bo3Ayxa. K TakuMm 30HaM OTHOCSATCS: TOPOACKHE IIApKH, CKBEPBI, CAaHAaTOPHO-KypOpPTHBIE
YUPCKACHUA U YaCTHBIC 30HEI OT/JbIXA.

B mocnegnue ronpr B ropoae Our mpoBOASTCS pabOTHI MO YITYUIICHUIO YCIOBUM IS OTIbIXA
ropokad u npuekux. Cam ropoa Omr npusiekaeT cede O4eHb MHOXKECTBO TYPHCTOB, KOTOpBIE
MOCELIal0T TOpoj He3aBUCUMO OT ce3oHa. [lo oduumansueiM nanabiM Harcrarkomutera KP 3a
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2023 rox ropox Omr nocetunu okono 10 Teic venmoBek. st mpuBiedeHUs eiie OOoJbIe MPUE3KUX
HEOOXOMMO CO3/]aTh TaKUEe CEPBUCHI, KaK MOOMIIbHBIE KapTorpaduueCcKUe CEpBUCHI C HAITISIHBIMU
M aKTyaJIbHO TPOCTPAHCTBEHHBIMH IaHHBIMH, KOTOpBIE BKIIOYAIOT B ceOs SpKUE KapTUHKU M
TEKCTOBBIE JJaHHBIE O 30HAX OTAbIXa. biarogaps TakuM cepBHCaM BO3PACTAET KEJIAHUE Y MPUEKHUX
[OJyYUTh HOBBIE OILYLIEHWs W BIeyamieHus. Takue CepBUCHI IMPEACTaBIAIOT  COOOM
MHTEPaKTUBHbIE KapThI.

Lenpto JaHHOTO HMCCIENOBAaHUS CTana pa3paboTKa MHTEPAKTUBHOM BEO-KApTHI C yKa3aHUEM
30H OTAbIXa Ui ropokaH ropopa Omi, a Takke rocrei ropoga. s AOCTHXKEHMS TaHHOW LENH
HEOOXO0MMO PELINTh CIEAYIOIINE 3a1a4u:

IIpoBecTH CTPYKTypuUpOBaHHE JAaHHBIX (KIacCU(GUIMPOBATh 30HBI OTIbIXa PA3JIUYHOIO
Ha3HAYCHUA).

O06paboTath cTpyKTYpupoBaHHBIE 1aHHBIE ¢ ToMomIsio ArcGIS Desktop.

IIpencraBuTh CTPYKTYpUpPOBAaHHBIE JIaHHBIE BBHJIC MHTEPAKTHUBHON BeO-KapThl HA 0OIA4YHOM
I'C-nnardopme ArcGIS Online.

Hcxons u3 3aaad, CBSI3aHHBIX C OTOOpaKEHHEM TEMAaTH4YeCKOrO COJEp’KaHUs KapThl JUIS 30H
oTAbIXa, ObUTa BeIOpaHa nupoBas KapTa, oToOpakaeMass Ha OCHOBE KapTorpaduyeckoro web-
ceppuca. OYeBUAHO, 4YTO WHTEPAKTUBHBIE KapTbl B MHTEpHeTe SBISIIOTCA 4YyThb JIM HE
€IMHCTBEHHBIM MOHATHBIM U JIOCTYIHBIM CBSI3YIOIIUM 3BEHOM MEXJy BUPTYaJIbHBIM COZIEPIKaHUEM
ceTd VIHTEpHET U pealbHbIM MUPOM €r0 IoJb3oBarenei [1].

Jia  mpodeccroHaJIbHO — BBIIOJIHEHHOTO HHTEPAKTUBHOIO KapTorpauueckoro cepBuca
XapaKTepHbl TaKWe BaKHbIE JUIsl TOJIb30BATENsl KayecTBa KaK HaNIAAHOCTb, TOUHOCTh, TMOKOCTh
NePeCTPOKU cofep KaHusl, IPOCTOTA U JIETKOCTh OpraHU3alliy 3alpOCOB, U3MEHSIOLIAsICS MOJIHOTA
U MOAPOOHOCTb, ONEPATUBHOCTb OOHOBIEHUS AOKYMEHTOB. Ilpu pabore ¢ HHTEpaKTUBHBIM
KapTorpau4ecKuM CEpBUCOM TOJH30BATENh IOJIYYaeT HE CTAaTHYHYIO KapTy, «HAMEPTBO»
BMOHTUpOBaHHYI0 Web-macrepom mnu pegakropom B HTML-cTpanuily, a BO3MOXXHOCTb CO3]aTh
COOCTBEHHYIO KapTy, KoTopasi OyaeT oTpaxarb HeoOXoauMoe eMy conepxanue. [Ipuuem, Ha Takyro
KapTy BCeraa MO>KHO BHECTH HOBYIO HH(OPMALIMIO U CKOPPEKTUPOBATh cTapyro. [Ipyrumu cioBamu,
B MHTEPAKTUBHOM KapTOrpa)uyecKkoM CEpBUCE M3HAYAIBHO 3aJI0)KEHO TaKO€ Ba)KHOE IS JIF0O0T0
UHTEPHET-pECypca CBOMCTBO KaK WHJAMBHIyajbHAs HACTPOlKa BBIXOJAHOTIO JIOKYMEHTa Ha
NepCoHaJIbHbIE TPEOOBaHUS MOJIb30BaTENS [2].

CoznaBaemass MHTEpaKTHBHas KapTa 30H OT/AbIXa HpPEICTaBiseT co0Oil OHIAaMH KapTy C
ApKUMHM pPUCYHKaMHU W MeTaJaHHbIMHU. [Ipexne uem co3naTh HMHTEPAKTUBHYIO KapTy, ObLIN
MIPOBE/IEHbl MOATOTOBUTENbHBIE PAabOTHI, KOTOpBIE 3aKIIOYAIUCh B ONPEAEICHUU THUIIA CEepBHCA,
MPOEKIUH KapThl, MACIITAOHOTO PsiJia, B MPOBEICHUN I'eHEpATN3allM1 JaHHbIX, aHAJIU3e TPeOyeMbIX
(GYHKIMM M HMCIIOJIB3YyeMOTrO MPOrpaMMHOI0 oOecriedeHus. s co3maHuss MHTEPAKTUBHOM KapThl
ObUIM UCHOJb30BaHbl cleAyroue HHCTpyMeHThl: obnmauHas ['MC-mnardopma; OGa3oBas kapra
Openstreetmap;  Temarndeckue kapThl JaHHbIX. OOnaunas ['MC-mmardopma ArcGIS Online
npezcTaBisier co0oi mIaTGopMy OTKPHITOro oOMEHa JaHHBIMM reorpaduueckod MH(GOpManuu ¢
MCIOJIb30BaHUEM CTaHapTHBIX BeO-cepBrcoB U nmpoTtokoioB (HTTP, REST, J-SON, HTML u T. 11.).
OH 1O3BOJIIET OCYLIECTBIATH Iepefady CTpaTernyeckux reorpaduyeckux JaHHBIX B BUIE
MIPOCTHIX, MOJIE3HBIX KapT ¥ MHGOPMAIIMOHHBIX MOTOKOB. JlocTyn k 3arpyxaemoit B ArcGIS Online
MH(OPMALIUU MOXKET OCYIIECTBIATHCS U3 JIF00OH TOUKH ¢ gocTynoM depes npotokoia HTTP. K aum
OTHOCATCS JIOCTYN U3 BeO-Opay3epoB, cMapT(HOHOB, IUIAHIIETOB, MOJb30BaTEIbCKUX YCTPOUCTB,
HactonbHBIX [IK m ¢ momomieio cepBucoB Bamieit opranmzamuu. O6maunas ['MC-mmardopma
MPEeIOCTaB/IAeT MECTO JJIsi pa3MElIeHHs B CETH BalIUX KapT C COOTBETCTBYIOIIEH rpaduueckoit
uHpOpMaLnK, a Takke oOMEHa €10 C MOJIb30BaTEIMHU. JTO CHCTEMa YIpaBlIeHHs reorpapuuecKoi
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nHpOpMaIUeH, TTO3BOJISIONIAasE BAM OOMEHUBATHCS BAIlIMM COJICPYKAHHEM, a TAaK)Ke pa3MellaTh ero B
I'"C npunoxeHusix 1 Ha BeO-caiiTax KOHEUHBIX MMOIb30BaTenei [3].

B kauectBe 6a30Boii kKapThl ObUTa Hcnoab3oBana OpenStreetMap. [Ipoexiust 6a30Boi KapThI -
WGS 84 (EPSG:4326). Oto omuH M3 BapHaHTOB reorpaduueckoil mpoekuuu Mepkaropa (Bce
KOOpIMHATBI B Tpamycax). Takoil BBHIOOp MOXHO OOOCHOBATh TEM, 4YTO: HMCXOIHBIC JIaHHBIC W3
OpenStreetMap B 3TOl NPOEKLIHHU; MOCKOIBbKY 3Ta NpOeKIus ctanaaptHas aias GPS-naBuraropos,
TO paccTaBUB TOYHO MO KOOPIMHATAM CO3JaHHbIE TEMAaTW4ecKHe OOBEKTHl Ha KapTe, €€ MOXKHO
MCTOJIB30BaTh Ul HAaBUTAIMH. TeMaTW4YecKue KapThl JAHHBIX MPEACTaBISAIOT coboi shp-gaiinebl,
pazpabotannbsie B ArcGIS Desktop u npeacrapnstor coboit napopmaiiio 06 00beKTax 30H OTIbIXa
ropoaa Om. MHTepakTrBHas BeO-KapTa Oblila CO3/laHA C UCIIOJIb30BaHUEM IIa0JI0OHA KapT UCTOPUI
ArcGIS Online Story Map Tour (PucyHok).

€ C A 5 oyMIptarcgs.comy Mo THEIIeISISTeLBea S0 TaETICAET 1 COSL) Draviem o« ' v e O w0
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Pucynok. ®@parmentsl kapThl-UcTOpur «OOBEKTHI OTAbIXa KBIprbi3cTaHa»: a) — TUTYIBHBINA JIUCT;
0) — BeO-kapTa, coaepxkaiiias HHPOPMAIIHIO 0 30HAX OTabIxa ropojaa Ori
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JlaHHBIIA TIA0JIOH XOPOIIO TOIXOJUT JUIS TMOCIENIOBATEIILHOTO MOBECTBOBAHUS HA OCHOBE
MECTOMOJIOKEHUH, COMPOBOKAAEMOTO M300pakeHMsIMH W Bueo. Kakaplii «momuron» (Ha Kaprte
0003HAYEH 3€JICHBIM I[BETOM) Typa UMEET reorpapuuecKyro MPUBS3KY, YTO MO3BOJISET MOOUEPETHO
paccMmarpuBarh UX Ha BeO-kapTe. Takke MOIh30BATENM MOTYT IPOJIMCTHIBATH TYpP, UCIONB3Ys WIH
caMy KapTy, WIHA JOIOJHHUTEIbHYIO JIGHTY HW300paKeHW B HIDKHEW 4YacTH NPUIOKECHUH
(https://kurl.ru/INmgA).

Takum 00pa3om, B JaHHOM HCCIEIOBAHUM IMPEACTABICH MPUMEDP CO3/IaHUS WHTCPAKTUBHON
BEO-KapThl, KOTOpas CO3/aHa B IMEIAX OTPAXCHHs OOraroro MPUPOIHO-PEKPEAMOHHOTO H
HKOJIOTUYECKOTO TOTEHIIMAa CTPaHbl, a TaKXKe JUISl Pa3BUTHS BHYTPEHHETO M MEXIYHApPOIHOTO
TypHu3Ma.
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Annomayusa. B paboTe paccMaTpuBarOTCs OCHOBBI METOJOB OLIEHKHM MOA3EMHBIX BOJ B
NPEAropHBIX paBHMHAX A3sepOaiipkana. [Ipu BBIABICHHH 3amacoB IOI3EMHBIX BOJI B TOPHBIX
pailoHax HeoOXOQMMO YYMTBHIBaTh OSKCIUIyaTallMOHHbIE pecypchbl. B mpomecce pasBeaku u
HKCIUTyaTallud MOJ3EMHBIX BOJ MOXKET BO3HUKHYTh HEOOXOIMMOCTb HCIOJIb30BAHUS Pa3BEJOYHBIX
CKB)XMH B KauecTBE HAOJIIOJAaTeNbHBIX CKBA)XHH, a TaKkke HAo00poT. IlepeBos CKBaXKMH U3 OTHOU
KaTeropuu B JIPYryl0 CJIEQyeT YYWUTHIBaTh NpHU IJIAHUPOBAHUM T'€0JIOTOpPa3BEIOYHbIX paboT. DTO
MOXET CIIOCOOCTBOBAaTh TOBBIIICHUIO T'€OJOTHYECKOW M IKOHOMHUYECKOH S(P(PEKTUBHOCTH padoT.
TpeGoBanusi k OypeHUIO M CTPOMTEIBCTBY I'MIPOIEOJOTMUECKHUX CKBAXHH DPA3HBIX KaTerOpHi
HeoanHaKoBbl. Crioco0bl OypeHHs THAPOre0IOTNYECKUX CKBAXKUH BBIOUPAIOTCS KCXOJI U3 MECTHBIX
re0JIOrO-TUPOT€0JIOTUYECKUX YCIOBUM, IIeJIel MCCIIEOBAHUN, MPOEKTHBIX IIIYOMH U JUaMETpPOB
CKBaXHUH U Jpyrux ¢akrtopoB. OOpaTHO-IUPKYIALUOHHOE OypeHHEe MPUMEHSIETCS B YCIOBUSX
TyOOKOro 3ajeraHusi TPYHTOBBIX BoJ (Oosee 3 M) M B CIUIOIIHBIX BOJAOHOCHBIX TOPHM30HTax
nryounoir 300 M u Oonee u amamerpoM 1000 MM u OGosee. DTOT METON NPUMEHSETCS NpU
He00X0IMMOCTH OypeHHUs pa3BeA04YHO-IKCIUTYaTallMOHHBIX U KCIUTYaTallMOHHBIX CKBaYKHH.

Abstract. The paper discusses the basics of methods for assessing groundwater in the foothill
plains of Azerbaijan. When identifying groundwater reserves in mountainous areas, operational
resources must be taken into account. In the process of exploration and exploitation of groundwater,
it may be necessary to use exploration wells as exploration and observation wells, and vice versa.
The transfer of wells from one category to another should be taken into account when planning
geological exploration work. This can help improve the geological and economic efficiency of the
work. The requirements for drilling and construction of hydrogeological wells of different
categories are not the same. Methods for drilling hydrogeological wells are selected based on local
geological and hydrogeological conditions, research objectives, design depths and diameters of
wells and other factors. Reverse circulation drilling is used in conditions of deep groundwater (more
than 3 m) and in continuous aquifers with a depth of 300 m or more and a diameter of 1000 mm or
more. This method is used when it is necessary to drill exploration and production wells.

Kniouesvie cnosa: mpenropHas paBHHHA, 3arac, TUAPOTEONIOTHs, IepeceueHue, pembed,
JpeHax, peKa, paBHUHA, KCIUTyaTalisl, UCCIICI0BaHMS.
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B mupe nacuurteiBaercs 2,53% 3amacoB MpecHOW BOJBI, OONBIIMHCTBO M3 HUX COCTABISIOT
PEKH, IPECHOBOJHBIC 03€pa, JISAHUKU U TPYHTOBBIC BOJABI. YUUTHIBAsl aJleKBATHOE BOIOCHAOXKEHHE
HKBATOPHAIBHON W YMEPEHHOH 30H, a TaK)kKe HEXBaTKy BOAbl B TPOIMKAaX U CyOTpONMKax, HET
HUKAaKHX COMHEHHN B BAXHOCTH €€ d()()EKTHBHOTO MCIOJIL30BAHUS U OTKPBITHS aTbTEPHATUBHBIX
HMCTOYHUKOB BOJIBI JIJIsSI OOIECTBEHHOTO MOJIb30BaHus [2].

B 3aBucuMocTu ot reorpadudeckoro nojoxxeHus AzepoOaiimpkanckon PecryOnmku, ocoOeHHO
B TEKyIIUHA MEpHOA, B CBA3M C PA3BUTHEM CEJIbCKOTO XO3SCTBa, MOJHBIM U 3((HEKTUBHBIM
MCIOJIb30BAaHHEM BOJIHBIX PECYpPCOB, BOJOCHAOKEHHS HACEJCHHUS, TPOU3BOJCTBA AIIEKTPOIHEPIHH,
BOJIOCHA0KECHHUSI TIPOMBITINIEHHBIX 00BEKTOB U CEIHCKOTO XO3SUCTBA, U T. T. 3HAYUTEIBHO TTOBBICUIIO
3HAUYECHHUE IPECHOM BOJbI B HAPOJIHOM XO35UCTBE [3].

JlJis TOCTOSIHHOTO HCIIOJIb30BaHUSI C IENbI0 OpPOIICHHUS 3€Melb B PECIyOJIMKE 3arachbl
MO/I3€MHBIX BOJI B OCHOBHOM B CEJIbCKOXO3SIMICTBEHHBIX palloHax COCTaBIsIOT 2432 MIH M3/FOI[ [2,
91].

[lon pecypcamu MOA3E€MHBIX BOJ IOHHUMAKOTCS MX OKCIUIyaTallUOHHBIE pPECypChl, T.€.
KOJIMYECTBO TMOJA3EMHBIX BOJ, KOTOPOE MOMKET OBITh IOJYYEHO pPAlHOHAIBHBIMU B TEXHHUKO-
HSKOHOMHYECKOM OTHOIIEHHH BOA03a00PHBIMH COOPYKEHHSIMH TIPH 3aJaHHOM peXuMe oTOopa B
TEUEHHWE BCEr0 pacyeTHOro IepuoAa OdKciuryarauuu. OIeHKa 3KCIUTyaTallMOHHBIX pPECYpCOB
MO/I3€MHBIX BOJ ISl LI€JIEH OpOILIEHHs B paMKaX CHUCTEM COBMECTHOIO HMCIOJb30BAaHMS CBA3aHA C
HE0OXOUMOCTBIO y4eTa psjia crenupuIecKux 0coOeHHOCTeH. Bo-mepBbIX, 3TO KacaeTcs pexxuma
0TOOpa, CBA3aHHOTO C BEPOSTHOCTHBIM XapaKTePOM IOBEPXHOCTHOTO CTOKA M BOAOMOTPEOIeHus, a
TaK)K€ UX BHYTPUIOAOBBIM pacrpesesieHueM. Bo-BTOpbIX, 3TO CBA3aHO ¢ HEOOXOAMMOCTBIO ydeTa
pacrpeneneHus MTUTaHUS W Pa3TPY3KU MOA3EMHBIX BOA (MHOUIBTpAIMM OPOCHUTENBHBIX BOJ Ha
MOJISIX M 9BANIOTPAHCIIHPAIUH ).

B BomHOM Oanance AsepOaiimkana HaOmomaeTcss ACPUIUT BOABI, CPETHETOAOBOM
k03¢ dunMeHT pacxona Boabl koneodnercs B npenenax 0,07—0,44. Cambie BbICOKHE KOIPPHUITUEHTHI
ctoka (0,55-0,62) nabiromaeTcs B 3amaJiHON YacTH I0KHOTO ckioHa boneioro Kaskasza, B 6acceline
pexku [lanmbix, a cambie Huskue (0,07-0,15) — B ToOycrane, AMKHHOYPCKON paBHUHE,
Jxeitpanuone u FOxxnom Kagskasze [4, 5].

[Ipu wucnonbp30BaHUM TEPMHHA THUAPOTEOJIOTHUECKUNA palioH (30HA) MOApa3yMeBaeTCs
TEPPUTOPUH, XaPAKTEPU3YIOLIUE OCHOBHBIE XapaKTEPUCTHUKH TMAPOTEOJOTHMYECKUX YCIOBHM, WU
TEPPUTOPUU B ONPEJIECICHHBIX rpaHulax. [ maporeosornyeckoe paioOHUPOBAHUE OCYILIECTBIIAETCS B
pasHbIX MaclTadax C y4eToM BO3IEMCTBHS pa3ivuHbIX (AaKTOpOB M 3agad. 1o ecTb H3ydyeHHe
THUAPOTE€OJIOTHYECKUX YCJIOBHM pailoHa BapbUPYeTCS B 3aBUCHMOCTH OT IIEJIM TPOBOJUMBIX Ha
yyacTtke pabor [6].

B kadyecTBe OCHOBHOW €IMHMIBI NPH THAPOTE€OJIOTMYECKOM pPaOHUPOBAHUHU TPUHSTHI
MepBUYHbIE 0acCeiHbI MOJ3EMHBIX BOJ Ha OCHOBE T'€0JIOTO-TEKTOHUYECKUX CTPYKTYPHBIX €IMHMII:
Hanpumep, bonbmoit Kaska3, Maneiii KaBkazckuil MeraaHTUKJIMHOPUHU, 00pa30BaBUIMICS MEXAy
HuMU KypuHCKHI CHHKIMHOpUHN (OTJIOXKEHHS) U 3aKOHOMEPHOCTh TasbIIICKONH TOPHOM CHCTEMBI.
BHyTpu 3THX CTpPYKTyp OcyliecTBiseTcss nmutanue (cOop, popMupoBaHue), TBUKEHHE, APECHAXK U
T. 1. moA3eMHbIX BoA. IloAg3eMHble TPyNMOBBIE MOTOKH Pa3JIEISAIOTCS C YYETOM TI€O0JOTHYECKUX,
reoMOpP(OTIOTUUECKUX, THAPOJIUHAMUUECKUX W TUIPOXUMUYECKUX YCIOBHUW BHYTPU Ka)XJAOTO M3
HUX.

Bonubie Oacceitubl ['anbix-Alipuuaiickoro, Camyp-I'ycapuaiickoro, I'iHmpka-I"azaxckoro,
I"apabaxckoro, Munsckoro, Jlxebpaunbckoro, HaxusiBanckoro, [llupBanckoro u JIeHKOpaHCKOTO
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IPEAropuil U paBHUH, MMEIOLIME MCKIIOYUTENIBHOE 3HAYE€HUE B rujaporeosoruu AsepOaiikaHa,
NPEICTAaBISIIOT COOOM pPErvoHsl, Oorarsle TPYHTOBBIMM BOJAMH C OTHOCHUTEJIBHO MaJol
MUHEpaIU3aLHEH.

Bongp! 6acceiina pek, 6epymmux nuctoku ¢ bonbioro u Manoro Kaskasza u TaisIickux rop u B
OpeAroppsix M Mexalbnuilckoll  paBHMHBI  CIOXKEHHOH  OTIOKEHMSAMU  AJJIIOBUAJIBHOTIO,
AJTIOBUAJIBHO-IIPOJIIOBUATIBHOTO U AJIJIFOBUAJIBHO-JEIIIOBUATIBHOIO IPOUCXOKACHUS, COCTOALIMMHU
u3 Oy/IbDKHUKA, TallbKU, 1€CKa M TPaBUs, IIMHBI U CYIJIMHKOB BEPXHEIIMOLEH-UYETBEPTHYHOTO H
YETBEPTUYHOI'O BO3PACTa, SIBJIAIOTCS peumyniecTBeHHO MoiHbMH (300-500 M, nnorga 1500-2000
M) B [IepeMeIlIaHHbIX KOHYCaX CTOKa pek, oepyuiux uctoku ¢ bonpmoro Kaskasza, Manoro Kaska3za
n TanplICKUX TOp B HPEAropbsix MU Mexanbnuiickas paBHMHA CIOKEHHBbIE OTIOKEHUSIMU
aJTIOBHAJIBHOTO, AJITIOBUAJIbHO-TTPOJIIOBUAIILHOTO u AJUTIOBUAJIbHO-/IETF0BUAIBHOTO
MIPOUCXOXKJCHUS, COCTOAUIMMU W3 OYIBDKHHMKA, TaJIbKH, NECKa M TPaBUsA, IIMHBI M CYIJIUHKOB H
ABJISIFOTCSL JOCTATOYHO OOraThIMU MaJIOMUHEPATU30BaHHBIMHU PECYPCAMU MOA3EMHBIX BOJ.

IIpu  oOcyxneHUM  METOOUKU  BBIABICHMS  MECTOPOXKIEHMM  IOJ3EMHBIX BOA C
3aKOHOMEPHOCTSIMU B TOPHBIX PaliOHaX M OLEHKU PECYPCOB B JENPECCHOHHBIX 30HAX OCHOBHbIE
XapaKTEePUCTUKU THUAPOTCOJIOTHYECKUX YCJIOBHH OMNPENESIOTCS CIEIyIoImM obpasoMm [7].
VY4UTBIBAIOTCS CIENYIOLIUE TapaMeTpPhI:

- JIUTONOrMYECKUN COCTaB BOJOHOCHBIX FOPU30HTOB 3aKOHOMEPHO MEHSETCS OT OCHOBHBIX
9acTeil pedHbIX OacceifHOB K nepudeprun. B OCHOBHBIX 4acTsIX BOIOHOCHBIE TOPU3OHTHI COCTOST U3
MOIIHBIX CJIOEB KaMHs, TpaBHUs U rpaBus MOIHOCTHIO 250-300 M u Gonee. Ilo Mepe ymMeHbIICHUS
BBICOTHI HAJIrOPHOM 30HBI KOPEHHBIE IMOPOJbI, I'PaBUH M TPaBUM CMEHSIOTCS IECKOM, WJIOM U
IVIMHOM, a €JMHbII BOIHBIA TOPU30HT Pa3JeIIsAeTCs] Ha HECKOJIBKO CIIOMCTBIX TOPU30HTOB.

- Ha ocHoBHBIX y4acTkax, Ha miyonHax 50—60 M u MeHee, ITyOMHA YPOBHS IOI3EMHBIX BOJ
U3MEHSAETCS B 9TOM HANpaBICHUM U NMPHUOIMKAETCs K MOBEPXHOCTH Ha Y4acTKax, INi€ I'paBUN U
rajbKa ¢ HU3KOH BOJONPOHHUIIAEMOCTBIO 3aMEHSIIOT OCHOBHBIE TIOPOJIBI.

- IlpoHuIaeMOCTh BOJIOHOCHOIO TOPHU30HTa CHMXAETCA OT OCHOBHBIX YacTed K
3aKOHOMEPHOCTSIM U OT LIEHTPAJIbHBIX YaCTEH K MEKOACCEHHOBBIM Y4aCTKaM.

- Cy1iecTByeT TECHOE B3aUMOJICHCTBUE MOJI3EMHBIX U MMOBEPXHOCTHBIX BOJ. IloBepXHOCTHBII
CTOK IPOMCXOAUT B OCHOBHBIX YacCTSIX pPEYHbIX OaccelHOB, IJ€ pPaCHpPOCTPAaHEHbI TPaBUM U
rajieyHuK, a TPYHTOBbIE BOJbI CTEKAIOT B PEKU U KaHAJIbI 10 KpasM OacceifHOB.

- IlpoHnnaemMocTb BOJOHOCHOTO TOPHU30HTA CHH)KAETCd OT OCHOBHBIX 4acTed K
3aKOHOMEPHOCTSIM U OT IIEHTPAJIbHBIX YaCTeH K MEKOACCEHHOBBIM Y4aCTKaM.

- OcoOble ycinoBus MUTAaHMUS M OTBOZA MO/3EMHBIX BOJ. B paifoHax pacnpocTpaHeHus rpaBus
IPYHTOBBIE BOJBI MHUTAIOTCA PEYHBIM CTOKOM M JAPEHHUPYIOUIMMU OPOCHTEIbHBIMH BOAaMHU (U3
KaHaJIOB U OPOCHUTENbHBIX Mojei). Pa3rpys3ka moa3eMHBIX BOJ MPOUCXOAUT MO JAPEHAXKHBIM CETAM,
BIIAJAIONIMM B peKM U KaHanel. Ha ydacTkax, rAe pacnpocTpaHEHbl apTEe3MaHCKUE U
HeapTe3MaHCKUE TOPU30HTHI BOJI, apTe3UaHCKasl BOJa IPOCAYNBAETCsl B HEAPTE3UAaHCKUE TOPU30HTHI
BOJIbI 3a CUET MOJHATUSA U 1aBICHUS.

- PerynsapHocTp M3MeHEHHMs KadecTBa IOA3EMHBIX BOZ. HamopHble BOIHBIE TOPU3OHTHI C
apTe3MaHCKUMH XapaKTepUCTUKAaMU B pailloHaX pacHpoCTpaHEHMsI TpaBUs U B HUKHHUX YacTAX
BIIaJUH I[IpECHbIC, a HAlNoOpHbIE BOAbI B HIDKHHUX 4YacTSX BIaJWH MEHEe IpecHble |
MUHEPAJIN30BaHHBIE.

B 30Hax peuyHbIXx OacceHOB 3amachl IOA3EMHBIX BOA (OPMUPYIOTCS B pe3yibTare
€CTECTBEHHOTO JpEeHaXka, J0OBIYM BOJbl W3 KOJOALEB, (MIBTPAllMd OPOCUTENBHOM BOIBI Ha
OpOCHUTENBHBIX TuIomansax. [Ipu pacnonoxkeHnn ApeHakKHbIX KOJIOIUEB B HU30BBSIX OacCEHOB pek
MPOIYKTUBHOCTh OCHOBHOI'O BOJIHOTO TOPH30HTA MOXKET CYIIECTBEHHO CHMXKAThCS M3-3a OOJBIIETO
WM MEHBIIETO NPUTOKA IPYHTOBBIX BOJ U3 OCHOBHOI'O apTE3MAHCKOIO Topu3oHTa [1].
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[lo Ha3HAYEHUIO TMIPOTEOJOTHUYECKHE CKBAXKMHBI JENSATCS Ha Pa3BElIOUYHbIC, pa3BeJOYHbIE,
MTOMCKOBO-IKCILTyaTalluOHHbIE, HAOMIOAATENbHBIE U AKCILTyaTallMOHHbIe. Pa3BenouHble CKBaKMHBI
OypsTCsSl B IpoOIlEcCe pa3BelKH W IUIaHHpoBaHus. VX OypeHue HampaBiIeHO Ha M3y4YeHHE OOIIMX
r€0JIOTO-TU/POTEOTOTMYECKIX YCIIOBHM, BBISIBICHUE BOIHBIX TOPU30HTOB U KOMILJIEKCOB, TPOBEPKY
UX KadecTBa (0TOOp MpoO, MpoBepKa HAcOCa, HIKCIIPECC-TECTUPOBAHUE U T. 11.) [3]

Pa3Benounblie CKBaKUHBI OypsATCS U1 pa3BEIKU MEPCIIEKTUBHBIX YYACTKOB C 3aJIe)KaMU BOJIBI.
BypeHne Takux CKBaXHH CBS3aHO C TOYHBIM HM3yYEHHEM THJIPOTC€OJIOTHYECKUX YCIOBUH ASTHX
MECTOPOXKIAECHUA M OIPEACICHUEM YCIOBUM HMX MCIOIb30BaHUSA B HAPOAHOM XO3siicTBE. B
pa3BeOYHbIX CKBO)XKMHAX MPOBOASTCS CIOXKHBIE THAPOTEOJOTMYECKHE U JIpyrue  BUbI
uccienoBanuii (0T0op mMpod M MCHBITAHUN BOJBI, MOHUTOPUHT YpOBHA Bojbl U 1p.) (Pucynok). B
nporecce pa3BeiKH OypsATCs pa3BeIOYHO-IKCIUTyaTallHOHHBIE CKBAXXMHBI M TOCJIE KOMILJIEKCHBIX
THJIPOTEOJIOTHUECKUX U APYTHX HCCIETO0BAHUI 110 HUM HCTIONB3YIOTCS s pa3paboTku Box [3].

HabmronarenbHple CKBaKMHBI MOTYT OBITh OCHAIIEHBI YCTPOMCTBaMHM Ha JHOOOM 3Tame
pa3BelKU U B 3aBUCUMOCTHU OT HAa3HAYEHHUS UCIIOJB3YIOTCS JINOO [1sl HAOMIOAEHUS M PETYITHPOBAHUS
peXuMa MOJ3EMHBIX BOJI IIPH Pa3BEIKE M HKCIUTyaTallnu (€CTECTBEHHBIN U MCKYCCTBEHHBIH PEKUMBI
MOJ3EMHBIX BOA), KOO0 A1 HAOMIONCHHS 32 U3MEHEHHUSMHU BOJIHBIX 00BEKTOB, KOTOPHIE TIO3BOJISIOT
u3yyaTb PpEXKUMHBIE [IOKa3aTelyd IOJ3€MHBIX BOJ IPU TPOBEACHUU HKCIEPUMEHTATbHBIX
T'HJIPOTre€0JIOTHUECKUX padoT (YpOBEHb BOJIbl, XMMUYECKHH COCTaB, TEMIIEPATypa U T. 11.).

\ P
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Pucynok. PazBenouyHast CkBaxnHa

B mporiecce pasBenky M KCIUTyaTallMH MOJ3EMHBIX BOJl MOXKET BO3ZHUKHYTH HEOOXOIUMOCTh
WCTIOJIB30BaHMsl Pa3BEIOYHBIX CKBAXWH B Ka4eCTBE PAa3BEJOYHBIX M HAOIIONATEIHHBIX CKBAKHUH, a
Takke HaoOOopoT. IlepeBoa CKBaKMH W3 OJHOW KaTreropuu B JPYTyHO CIeAyeT Y4YUThIBaTh IpU
IUIAHUPOBAaHUM  T'EO0JOrOPa3BEOYHBIX paboT. DTO MOXET CHOCOOCTBOBATH  IMOBBILICHUIO
T€OJIOTUYECKON U DKOHOMHYECKOU dPPeKTUBHOCTH padoT. [loHsTHO, uTO TpeOoBaHMs K OypeHUIO U
CTPOMTENBCTBY THIPOTEOJOTHUYECKUX CKBOKUH pa3HBIX KaTeropuii HEOMWHAKOBBL (CrocoObl
OypeHHs THJIPOreOJIOTHUYECKUX CKBAKUH ONPEACISIOTCS HUCXOJS M3 MECTHBIX T'€OJIOTHYECKHX H
THJIPOT€OJIOTHUECKUX YCIOBUM, 1Ieel MCCIeI0OBaHNH, UIAHOBBIX TIIYOUH U AMaMETPOB CKBaKUH U
npyrux ¢akropos. Ha ciaemyromemM pucyHke moka3ana OypoBasi ycTaHOBKa [ 8].

Jnst OypeHusI THAPOTEONOTUIECKUX CKBAXHH IMPHMEHSIOT CIIEAYIOIINE METONbI OypeHUs:
npsMoe poTopHoe OypeHue (C HpsMOM M oOpaTHOW LUPKY/IsAIMel), yaapHoe OypeHHe U HX
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KOMOWHAIMH; TSI TIIYOOKHMX CKBOXUH — BpaliareabHoe (POTOPHOE), PEaKTUBHO-TYPOMHHOE M
KOJIOHHOE OypeHHe.

MeTtoa nmpsiIMOTO POTOPHOTO OypeHUs IPUTOJICH /ISl Pa3BEAKU B XOPOIIO U3YYCHHBIX I€0JI0r0-
TUAPOT€OJIOTHYECKUX YCIOBUAX, ApTE3MAHCKUX TOPU30HTAX C HHU3KUM JIaBJICHUEM W MajbIM
nebuToM. DTOT METOJ] 00ECIIEYMBAET OBICTPOE OCBOCHHUE ITYOOKUX CKBAXKUH, TPUMEHEHHUE MPOCTHIX
KOHCTPYKIIMH, BBICOKHE TEXHUKO-3KOHOMHYECKHE TTOKa3areau npu Oypenuu [8].

C nmpyroii cTOpOHBI, 00PATHO-IIUPKYISIIMOHHOE OypEeHUE MTPUMEHSICTCS B YCIOBHIX TITyOOKOTO
3aJieraHusi TPYHTOBBIX BO (0oJiee 3 M) U B CIUIONIHBIX BOJIOHOCHBIX TOpU30HTaxX rmyonHon 300 M u
6onee u auamerpoM 1000 MM m Gosee. DTOT METOA MPUMEHSAETCS MPH HEOOXOAMMOCTH OypeHus
Pa3BeOYHO-IKCIUTYaTAlMOHHBIX U AKCIUTYaTallMOHHBIX CKBAYKHH.

Meton ynapHoro OypeHUs NMPHUMEHSIETCS B CIA0OM3YYCHHBIX T'€OJIOTO-THIPOTeOIOTrHIEeCKIX
YCIIOBUSIX, MPU HU3KOM JIABJICHHH B BOJHBIX TOPU30HTAX, Korja Tpedyercs OypeHue Ha TIIyOuHY
100150 ™M B rpaBUHHO-TpPAaBUMHBIX OTIOKeHHsAX. Crnoco0 mpenmonaraetr  OypeHwHe
TUJPOre€0JIOTUYECKUX CKBAXXHUH B TPABUHHO-TPABUUHBIX OTIOXKEHUSX [3].
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Abstract. Organic agriculture is an alternative production system that supports soil structure,
fertility and conservation by protecting the ecological balance, using biological control methods
against diseases and pests; based on the sustainability of living life, aiming for the highest yield
with the maximum use of natural energy resources. In this context, it covers a different production
process from conventional agriculture. While intensive input applications in conventional
agriculture aim for the highest yield, organic agriculture prioritizes sustainability. Sustainable
agriculture is defined as an agricultural practice that protects soil, water and biodiversity while
meeting food, energy and natural resource needs. To ensure that organic agriculture contributes to
sustainability goals, organic regulations need to focus more on environmental and best practices.
Increasing demands day by day have positively affected the sustainability of organic agriculture.
The common feature of most of the definitions of organic agriculture is that the products should be
produced in accordance with the basic standards and that every stage from the land to the table is
regularly controlled. The fact that every stage of organic agriculture is audited and documented, and
that the practices operate in accordance with legal procedures are other noteworthy elements. These
legal procedures provide protection at many points. Organic agriculture is not only limited to safe
food production to protect human health; it is also an agricultural and ecosystem management that
is environmentally friendly, effective in reducing ecological pollution, protection of water
resources, prevention of erosion, protection of biodiversity, agricultural sustainability and
agricultural development.

Annomayus. OpraHuyecKkoe CeJNbCKOE XO3SIIICTBO — 9TO albTEepPHATHBHAs CHCTEMa
MPOU3BOJICTBA, KOTOpasi MOAAECPKUBAET CTPYKTYPY, IUIOJAOPOIHE M COXPAHEHHUE TMOYBBI, 3alIUIIAS
IKOJIOTHUECKUN OallaHC, WCIOJIb3YS METOAbl OHOJIOTMYECKOTO KOHTPOJIS MPOTHUB OOJIe3HEH W
BpEINTEINICH; OCHOBAHHBIM HAa YCTOMYMBOCTH YKMBOW KU3HHU, CTPEMSLIMKCI K MaKCUMAaJIbHOU
YPOXaWHOCTH MPU MAKCUMaJIbHOM HMCIOJIb30BAHUM ITPUPOIHBIX SJHEPrETUYECKUX peCypcoB. B aTtom
KOHTEKCTE OH OXBAaThIBAET MPOU3BOJICTBEHHBIN MPOLECC, OTIUYHBIA OT TPATULIMOHHOTO CEIHCKOTO
X035iCcTBa. B TO BpeMsi Kak MHTEHCHBHOE HCIOJIb30BAHHE PECYPCOB B TPAJAUIMOHHOM CEIIbCKOM
XO35IMCTBE HAIIPABJICHO HA IMOJYYEHUE MAKCUMAJIBHOM YpOXKAaWHOCTH, OPraHUYECKOE CEIBCKOE
XO35IMCTBO OTJAET MPUOPUTET YCTOMYMBOCTH. YCTOMUYMBOE CENBCKOE XO35MCTBO ONPEIAEIAETCS KaK
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CEJIbCKOXO3SIIICTBEHHAsT MpaKTHKa, KOTOpas 3alluIlaeT TIo4YBy, BOLy U OuopasHooOpasue,
OJTHOBPEMEHHO YAOBJIETBOPSS MOTPEOHOCTH B MPOJOBOIBCTBUH, SHEPTUU U MPUPOIHBIX pecypcax.
YroObl TapaHTUPOBATh, YTO OPTAHUYECKOE CEIBCKOE XO3SHCTBO CIIOCOOCTBYET JOCTHIKEHUIO LIeJIeh
YCTOHYMBOIO Pa3BUTHUS, OPTAHUUYECKOE PETYIUPOBAHUE JOJKHO YAEIATh OOJbIIe BHUMAHUS OXpaHe
OKpyKarolllel cpeAbl U TepelOBbIM MpakTUKaM. PacTymiye ¢ KaxAbM JHEM TpeOoBaHUS
MIOJIO’KUTEJIBHO MOBIHUSUIA HA YCTOMYUBOCTH OPTaHUYECKOTO CEJIbCKOTo X03siiicTBa. OO1e uepToi
OOJIBLIIMHCTBA OTPENENICHUI OPraHUYeCKOrO CEIbCKOTO XO3SIMCTBA SBISETCA TO, YTO MPOIYKLIUS
JIOJDKHA TPOU3BOJUTHCS. B COOTBETCTBUYU C OCHOBHBIMHU CTAHAAPTAMH U YTO KaXJIbI ATall OT 3€MJIU
70 CTOJIa PErylspHO KOHTpojupyerca. Elne OIHMM 3aciyKHMBalOIIUM BHUMAHHS AIIEMEHTOM
ABIsETCA TOT (DAaKT, YTO KAXKIbIM 3Talm OPraHUYECKOrO CEIbCKOTO XO3AWCTBAa MpPOBEpSieTCS U
JOKYMEHTHPYETCS, @ TAKXKE TO, YTO MPAKTUKA OCYIIECTBIIAETCS B COOTBETCTBUU C FOPUIUYECKUMU
nporenypaMu. JTH IOPHIUYECKHE MPOIEeNyphl 00eCHEUNBAIOT 3aIUTYy BO MHOTHUX OTHOIICHHUSX.
Opranudeckoe CelbCKOE XO3SIICTBO HE OrpaHHYMBAETCS TOJBKO MPOM3BOJICTBOM 0O€30IMAaCHBIX
MPOAYKTOB TMUTAaHUSA JJI 3allUThl 370POBbsl YENIOBEKA; 3TO TAaKKe YIPaBICHHUE CEIbCKUM
XO3SHUCTBOM M JKOCHUCTEMaMH, KOTOPOE SBISAETCS OKOJIOTHYECKH YHCTBIM, A(PQPEKTHBHBIM B
CHIDKEHUHU 3KOJIOTMYECKOIO 3arpsA3HEHUs], 3alUTE BOJHBIX PECYpPCOB, IPEIOTBPAIICHUM SPO3HUH,
3amuTe Onopa3sHooOpa3usi, yCTOMYUBOCTH CETBCKOTO XO3HUCTBA M PA3BUTHUHU CEJIBCKOTO XO3SICTBA.

Keywords: organic agriculture, certification, environment, sustainability, health.

Kntouegvie cnosa: opraHmueckoe CelbCKOEe XO34KWCTBO, cepTU(UKALM, OKpYKaoIas cpeaa,
yYCTOMYHUBOCTD, 370POBbE.

The rapid increase in the world population and the increase in food demand also led to an
increase in the amount of chemicals used. This situation brings climate changes, negative effects on
human health and consequently deterioration of ecological balance. Leaving a more livable world to
future generations and the development of healthy generations has become a necessity that drives
humanity to change. At this point, organic agriculture and organic nutrition have shown a tendency
to emerge at this point and have realized a growth trend with the balance of supply and demand.
The aim of this review is to explain the definition of organic food and its preferred production
method; then to present the current situation in Turkey, as well as to evaluate its advantages and
disadvantages, to highlight its ecological benefits and to guide investors in researching, developing
and training strategies for the spread of organic agriculture in our country by showing the effects of
health-oriented purchasing behavior.

Definition and Principles of Organic Agriculture

The increasing population and the increase in consumption have made conventional
agricultural practices the most widely used production method in our country [8]. Today,
conventional agricultural methods used to meet the food demand of the growing population have
reduced the nutritional value and posed a risk to food safety and human health with the use of
pesticides and fertilizers [29]. The use of excessive amounts of pesticides negatively affects product
quality and yield by changing the microbial structure of the soil, and this poses a risk to food safety
and human health [47].

Conventional agricultural practices also cause the destruction of natural resources and
jeopardize food safety through intensive use of chemical inputs [27]. These methods, which are
used to increase the amount of product with industrialization and population growth, have increased
the risk of residue in foods, disrupted the nutrient balance and caused problems such as salination
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and salinization in the soil [30]. As stated, wrong agricultural practices have returned to us in the
form of negative consequences such as deterioration of both human health and the balance of
nature.

In order to eliminate these negativities and to produce and consume healthier products,
conscious producers and consumers have put forward and developed the concept of Ecological
Agriculture [35]. The concepts of ecological food or organic agriculture have been expressed in
different ways by different scientists and institutions.

The definition of organic agriculture was approved by the International Federation of Organic
Agriculture Movement (IFOAM) in Italy in 2008 as a result of long research. Organic agriculture is
a production model that maintains soil, ecosystem and human health. This model is based on
ecosystem-compatible processes instead of the use of harmful inputs, on cycles that are compatible
with biodiversity and adapted to local conditions. Organic agriculture combines traditions,
innovations and science to contribute to the environment, promote fair relations and improve the
quality of life for all stakeholders involved [20]. In other words, the International Federation of
Organic Movement (IFOAM) defines organic food, which is an ecological agricultural product, as
nutrients produced from organic agriculture within the framework of certain criteria based on
certain principles. These principles are based on concepts such as health, ecology, justice and
care [33]. Organic agriculture is also expressed with different words such as biological, ecological,
bio [26]. As an approach that integrates sustainable agricultural production in terms of human,
environmental and economic aspects, organic agriculture aims to provide social and environmental
benefits [2]. In this way, the application of green fertilization with organic agriculture enables
agricultural operations to be carried out by maintaining the balance of soil microbiota, increasing
soil stability and preventing erosion. At the same time, it reduces the use of pesticides in pest
control or allows the preference of pesticides of natural origin. By prohibiting the use of genetically
modified organisms, it is aimed to increase production quality and ensure food safety [47, 48].

Organic agriculture has many objectives, including preventing soil erosion, protecting water
quality, increasing access to high quality products, protecting all life forms from the harmful effects
of chemicals, providing employment in rural areas, supporting the revitalization of the economy and
leaving a more livable world for future generations [39].

The general objectives of organic agriculture can be summarized as stated by Tasbasli and
Zeytin [42]: To preserve the biological and mineralogical structure of the soil, to preserve genetic
diversity by maintaining natural plant and animal life, to strengthen the natural balances between
soil-human-plant-animal, to prevent all kinds of pollution caused by agricultural activities and to
prevent climate changes, to eliminate harmful effects for life on the soil, not to harm the
environment by working in harmony with nature, to increase agricultural production by using local
resources, to produce sufficient and quality food with production planning, to support each other by
carrying out plant and animal production together and to provide producers with a safe working
environment and to ensure that they earn sufficient income.

Organic Food Production Process and Organic Production Standards

The most important elements that distinguish organic agriculture from other agricultural
systems, especially in terms of marketing system, are legal standards and control and certification
processes [43].

Article 33 of the Regulation on the Principles and Implementation of Organic Agriculture
states that control and certification are the two main elements in securing the product. Control and
certification procedures can be carried out by the same organization or by different
organizations [7].
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The product certificate issued must contain certain information because the traceability of
organic products is important. This information includes the name, code number, address, certificate
number, name and characteristics of the product, product quantity, harvest year and certification
status of the control and certification body [45].

The certification process includes the following steps;

Application: The farmer, processor, packer or final marketer applies to the certification body
and explains all the activities and the project in detail. This application includes the amount of land,
sketches, products to be grown, storage and packaging units, business address, land history and
similar details.

Price Proposal: After the application is analyzed, the inspection company prepares a price
proposal for the inspection and certification of the project and shares it with the economic operator.
In the pricing process, the time to be spent in the control and certification process is taken into
consideration.

Contract: A contract is mutually signed in which the economic operator undertakes to carry
out organic production within the framework of the relevant standards.

Control: A control program is prepared according to all stages of the production process and
the risks in these stages and a controller is determined. This control program is shared with the
economic operator. The Regulation stipulates that controls should be carried out at least once a year.
However, this frequency can be increased by assessing the risks related to the product and
production. In addition, unannounced checks are also carried out regularly. The control phase
consists of a series of steps; it starts with the inspection of agricultural production units, continues
with post-harvest operations, storage, transport and subsequent processing, packaging and sales
stages of the product are also part of the control process.

Historical Development of Organic Agriculture and its current situation in Turkey

In the 1800s, the world population was around 1 billion; however, it is projected to exceed 9.6
billion by 2050 [22].

Increasing population will deepen the problem of malnutrition by negatively affecting those
who are deprived of food security, especially in underdeveloped or developing countries. In an
effort to benefit from nature at the highest possible level in order to meet their nutritional needs,
humans unwittingly wage war against nature. When humanity resorts to all kinds of methods to
achieve its goal, these methods destroy nature and cause the number of many plant and animal
species that have managed to survive as a result of natural selection to decrease or even
disappear [21].

With the increase in the level of education, human beings have become aware of these
inaccuracies in production, observed the damage to human health and ecological cycle and felt the
necessity to do something. This idea has shed light on the emergence of the concept of organic
agriculture. Historically, organic agriculture was initiated by some pioneering individuals and
voluntary organizations in Europe and the USA [43].

Europe, one of these pioneering organizations, also developed the demand for organic food.
With the increase in demand from European countries, organic production has diversified, and
organic production projects have been initiated throughout Turkey since the mid-1980s [37].

The biggest foreign trade partner for organic agricultural products in Turkey is the EU
countries [12].

Organic production in Turkey is increasing rapidly with the increase in international demands
and with the support of the Ministry of Agriculture and Rural Affairs (MoAF), universities, research
organizations, Non-Governmental Organizations (NGOs), domestic consumers and public interest.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 153



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

Developments such as the formation of a domestic market also support this increase [13, 24]
Turkey, with its rich organic farming potential [19] and relatively low agricultural input use, is
among the countries suitable for organic farming production worldwide (Table 1).

In Turkey, organic farming practices were first introduced to a limited number of grape
growers in the Aegean Region by delegates of European organic farming companies [6].

Since most of the organic products grown in our country (more than 85%) are exported to
foreign markets, organic production is shaped according to international demand [13].

This shaping is an important factor in the diversification of products. Based on this, there is an
expansion in the range of organic products produced in our country in recent years. This product
range extends from fresh fruits and vegetables to field crops (such as legumes, cotton and wheat),
medicinal and aromatic plants, hard-shelled fruits such as pistachios, hazelnuts, walnuts and even
dried fruits such as figs, apricots and grapes [5, 13].

Table 1
ORGANIC AGRICULTURE PRODUCTION DATA (INCLUDING TRANSITION PERIODS)

Years Number of ~ Number of Cultivation Natural Total Production

Products Farmers Area (ha) Collection Production Area Quantity

Area (ha) (ha) (tons)

2002 150 12,428 57,365 32,462 89,827 310,125
2003 179 14,798 73,368 40,253 113,621 323,981
2004 174 12,751 108,598 100,975 209,573 377,616
2005 205 14,401 93,134 110,677 203,811 421,934
2006 203 14,256 100,275 92,514 192,789 458,095
2007 201 16,276 124,263 50,020 174,283 568,128
2008 247 14,926 109,387 57,496 166,883 530,224
2009 212 35,565 325,831 175,810 501,641 983,715
2010 216 42,097 383,782 126,251 510,033 1,343,737
2011 225 42,460 442,581 172,037 614,618 1,659,543
2012 204 54,635 523,627 179,282 702,909 1,750,126
2013 213 60,797 461,395 307,619 769,014 1,620,466
2014 208 71,472 491,977 350,239 842,216 1,642,235
2015 197 69,967 486,069 29,199 515,268 1,829,291
2016 225 67,878 489,671 34,106 523,778 2,473,600
2017 214 75,067 513,981 22,148 543,033 2,406,606
2018 213 79,563 540,000 86,885 626,885 2,371,612
2019 213 74,545 512,587 33,283 545,870 2,030,466
2020 235 52,590 353,783 28,882 382,665 1,631,943
2021 267 48,244 317,585 34,334 351,919 1,590,086
2022 268 44,927 294,580 16,004 310,584 1,600,858

Ecological agriculture started with the entry of foreign companies into our country and
product diversity varies depending on foreign market demands. However, in recent years, the desire
of conscious consumers for healthy and safe nutrition has contributed to the growth of the domestic
market for organic products [18].

Among the first ecological products shipped were raisins and dried figs from the Aegean
region; this start was later expanded to various geographies and products [11].

The export strategy of organic agricultural products in Turkey has changed over time.
Initially, exported organic products were usually raw materials (Table 2). But recently, with the
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evolution of this approach, processed products have started to be exported. Some of the reasons
behind this change include the advantage of longer shelf life and more lucrative trade
opportunities [25].

Table 2

IN 2022 THE MOST EXPORTED ORGANIC PRODUCTS FROM TURKEY
Product name Amount (kg) Value ($)
Wheat and wheat products 10,647,979 7,122,423.60
Fruit juice 10,117,460 16,377,101.70
Fruit and fruit products 8,667,582 38,524,044.90
Fig and fig products 7,324,210 58,571,315.90
Grape and grape products 5,988,912 23,653,244.30
Apricot and apricot products 2,729,591 18,990,535.90
Hazelnut and hazelnut products 2,593,467 18,308,330.90
Animal products 1,406,679 1,827,145.60
Vegetables and vegetable products 792,083 1,792,787.90
Aromatic-medicinal spice plants 726,511 1,707,345.10
Olive and olive products 114,615 284,519.60
Grain and grain products 85,536 38,233.20
Oil crops and products 52,426 153,667.90
Puls 44,578 64,952.20
Others 28,705 47,247.30

Advantages and Disadvantages of Organic Agriculture

Conscious consumers abandoning conventional methods and switching to organic production
brings with it a series of advantages and disadvantages. Of course, these advantages are of great
importance for leaving a more livable world to future generations and for the development of
healthier generations. Top of the Form Compared to conventional products, organic food products
have many advantages [31].

Among these advantages, quality factors such as high nutritional value, high biological and
technological quality; products generally have higher dry matter content (up to 25% higher dry
matter content); products have more distinctive color, taste and odor characteristics stand out. Other
advantages include the absence of pesticide residues, heavy metals and hormones [9, 44].

Among the benefits of organic agriculture, there are also important advantages such as
economic growth, increasing the living standards of citizens and protecting the natural
environment [1].

If we focus on the other advantages of organic agriculture; With the increase in product
diversity and quality, the protection of soil fertility, the natural products obtained reduce
environmental damage by not using chemical inputs and support the formation of organic matter in
the soil. In this process, working conditions are improved and labour force is increased by providing
necessary trainings. At the same time, natural resources are protected, a stronger economy is formed
in domestic and foreign trade due to product diversity and income increases. Reliable food
production is ensured, commercial value increases and exports are facilitated by the certification of
agricultural products and the increase in quality standards. High-yielding products are obtained,
while products with low pesticide residues and nitrate content are obtained. In addition, an increase
in the amount of dry matter, antioxidant content and phenolic component content is observed with
increasing vitamin/mineral content in the products [45].

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 155



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

Of course, organic production has some disadvantages as well as advantages. There are
difficulties in selling organic products in local markets due to the lack of awareness of organic
agriculture. The basis of this situation is the insufficiency of promotion and awareness-raising
activities and the scarcity of qualified personnel. In addition, the density of small fragmented
agricultural lands causes traditional agricultural practices in nearby areas to negatively affect areas
suitable for organic agriculture [23]. According to another study, the disadvantage of organic
agriculture compared to conventional agriculture is the low product yield. According to research,
this difference is between 15% and 25% [3, 36].

The main problems arising in organic production are [14]; high prices due to input limitations
in organic production, infrastructure deficiencies in the sector and low awareness of organic
products cause low domestic market demand. This situation results in producers who cannot export
having to compete with conventional products. The fact that most of the organic production is
export-oriented prevents the widespread use of healthy products locally. Along with the lack of
producer awareness raising and technical support, the high costs of organic production certification
and inspection also hinder the development of the sector. Insufficient awareness of organic
production can sometimes lead to abuses such as the use of pesticides for profit.

Ecological and Environmental Benefits of Organic Agriculture

Due to faulty fertilization, problems related to the natural environment such as salt
accumulation in the soil, heavy metal increase, nutrient imbalance, disruption of microorganism
activities, nitrate accumulation, release of nitrogen and Sulphur-containing gases into the
atmosphere and ozone depletion occur [40]. Excessive use of chemical pesticides and fertilizers,
which are frequently used in traditional production, may increase the yield in production, but it
gradually increases environmental damage and high cost [4]. The use of chemicals has caused
irreversible damages to both human health and environmental conditions and their effects have
gradually increased. As a result of this situation, it has been accepted that only yield-oriented
production endangers human and environmental health and that it is more important for our future
to adopt environmentally friendly production methods instead [16].

Organic agriculture contributes to the preservation of biodiversity, increasing the amount of
organic matter in the soil and maintaining its productivity, preventing soil erosion and utilizing
renewable energy resources [28].

Ecosystem-friendly agriculture is a production method that preserves the natural balance,
maintains biodiversity, aims for the highest yield in production by using natural energy resources,
controlled disease and pest control and sustainable soil fertility. It is also an agricultural production
that harmonizes the trinity of 'nature, human and economic return' with sustainable agriculture [2].
Organic agriculture is an environmentally sensitive approach. Weed control in organic agriculture is
carried out by cultural methods and mechanical tools. Since the use of pesticides is not in principle,
such measures are taken and applied. In this context, hoeing is the most preferred method [15].
Organic farming is not only a method of obtaining healthy products defined by concepts such as
natural, ecological, grown under natural conditions, hormone-free, free of chemical pesticides,
synthetic fertilizer-free. It is also a production system in which every stage of production processes
is legally inspected, recorded and certified. It is an ecologically and economically sustainable
agricultural approach. In addressing the concerns of environmental protection and sustainable
agriculture, organic agriculture stands out as an important solution for the agricultural future of
countries [17].
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Organic Food, Health and Related Purchasing Behavior

Organic agriculture, which offers a new perspective in the agricultural system and provides a
higher level of awareness, has increased people's desire to live a healthier life while protecting the
ecological and natural balance [10]. The main purpose of this production model is to protect the
health of all life forms in organic agricultural production [17]. Since organic food consumers are
health conscious, they show interest in and prefer to buy healthy and natural foods [38]. Today,
healthy lifestyle is emphasized with the principle of "back to nature" and adopted as a lifestyle [41].
In the literature examining the reasons for the preference of organic products, it has been revealed
that health-related benefits are prioritized [32]. Most of the studies show that the health factor is
decisive in consumers' intention to purchase organic food [38, 46, 49]. In another study, Makatouni
[34] emphasized that the health factor is the main variable affecting the consumer's intention to
purchase organic products.

Conclusion and Suggestions

Turkey has a great potential in terms of climate and soil fertility and is a country highly
favorable for organic agriculture. However, the total agricultural area used for organic agriculture in
Turkey is quite limited. In order for organic agriculture to be as effective and sustainable as in
developed countries, this issue should be taken into consideration throughout the country and a
common awareness should be created. In addition, misleading practices regarding the concept of
organic products are observed in the market. Expressions such as "natural", "village product" or
"pesticide-free" cause non-organic products to be marketed as organic. This situation damages trust
and misleads consumers. Therefore, product naming and labelling should be subject to legal
regulations.

Efforts should be made to raise awareness of consumers on how to distinguish organic
products. Increasing the consumption of organic products is possible through training and
promotional activities and these activities should be supported through written and visual media.
Organic agriculture is important to protect the health of future generations, to use the soil more
efficiently and to prevent erosion. With organic production, the effects of harmful synthetic
chemicals on the ecological environment can be reduced. The protection of water quantity and
quality is also possible with organic farming. For the development of organic farming, governments
should encourage the domestic market, create labor needs and new employment opportunities, so
that the export of organic products can contribute to the national economy.

This compilation provides guidance to organic food producers and consumers. It can also help
to recognize the deficiencies in the sector, to take measures quickly and to raise conscious
consumers.
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AGROCHEMICAL CHARACTERIZATION OF PODZOLIC-YELLOW SOILS
FERTILIZED FOR A LONG TIME
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AT'POXUMHNYECKASA XAPAKTEPUCTHUKA JJUTEJIBHO YAOBPAEMBIX
HOA30JUCTO-KEJITO3EMHBIX ITOYB

©Tazues H., Jlenxoparnckuil 2ocyoapcmeeHublil yHugepcumem, 2. Jlenkopamw, Azepoaiiodcan
©Aszuznu H., Jlenxopanckuii cocyoapcmeentulil yuugepcumem, 2. Jlenkopanw, Azepbaiiosxcan

Abstract. 1t is known from our research that in the last 40-50 years, as a result of intensive use
of podzol-yellow soils, the reserve and amount of humus reduced, mechanical composition
relatively lightened, but relatively stabilization was observed in humus quantity in the areas where
the crop rotation was available. It is known that among the agricultural plants, the standard soil for
tea plant — weakly podzolic yellow soil has a score of 100 points on the quality scale. Every year
application of mineral fertilizers is required in order to get a lot of green leaf crops from the tea
plant bushes in terms of soil-ecological requirements. Therefore, physiological acid ammonium-
sulfate fertilizer is applied to bushes at a high dose every year. The super-phosphate fertilizer with
more gazh in its composition is applied together with nitrogen fertilizer in order to increase its
efficiency. In addition to it, potassium-chlorine or potassium-sulfate is applied. According to
the research results it can be noted that humus of moderately washed sort decreased 0,1-1,30%, total
nitrogen — 0,07-0,08%, absorbed ammoniac — 20,60-40,14 mg/kg, ammoniac dissolved in water
— 1,56-4,38 mg/kg, nitrate — 0,24-2,34 mg/kg, total phosphorus — 0,04-0,05%, gross phosphorus
— 2,28-23,54 mg/kg, total potassium — 0,14-0,80 %, exchangeable potassium — 50,0-77,4 mg/kg
compared to non-degraded sort.

Aunomayus. B mnocnepame 40-50 ser B pe3ynpTareé HMHTEHCUBHOIO HCIOJIb30BAHUS
O30T CTO-KENTO3EMHBIX TIOYB 3arackl M KOJMYECTBO TyMyca COKPAIIAIOTCS, MEXaHHYECKUU
COCTaB OTHOCHUTENBHO obnerdaercs. Ho HabOmromaercss OTHOCUTENbHAsT CTAaOMIM3aNns KOJIMYEeCTBA
rymMyca B IIOYBaX TEPPUTOPUH, IJe CyIIEeCTBOBal ceBOOOOPOT. Cpenu ceabCKOXO3SHCTBEHHbIX
pacTeHHil cTaHAapTHas MOYBa JAJs YaifHOro pacTeHusi — cIabomoA30IMCTas JKeNTas oYBa UMeeT
oueHky 100 OammoB mo mikane KadecTBa. EjKeromHo HEOOXOAMMO BHECEHHE MHUHEpaIbHBIX
YIOOpEHHH [T MOTydeHHs OOJBIIOTO KOJMYECTBA 3€JICHBIX JIMCThEB KYCTOB YAalfHOTO PacTeHHUS C
TOYKU 3pEHHs TOYBEHHO-3KOJIOTHYECKUX TpeOoBaHUil. [loaTOMY €XeromgHo BHOCAT MOJ KYCThI
busnonornueckoe Kucioe cyabhaTHo-aMMOHUITHOE yA0oOpeHne B BICOKOH fo3e. Cynepdocdarnoe
ynoopeHnue ¢ OOJbIINM KOJIMYECTBOM I'ayka B COCTaBE BHOCUTCS BMECTE C a30THBIM yIOOpeHHUEM ISt
noBbIIeHUs1 ero 3ddexkruBHOCTH. [ToMHMMO HEro BHOCST Kajws XJIOpWJI WiH Kamus cymbgar. Ilo
pe3ylbTataM UCCIEIOBAaHUIA MOKHO OTMETHTh, YTO TYMYC YMEPEHHO IPOMBITOTO COpTa CHHU3WIICS
Ha 0,1-1,30%, o6mmii azor — 0,07-0,08%, mommomenusii ammuak — 20,60-40,14 Mr/xr,
pacTBOpeHHBbIN B Boge ammuak — 1,56—4,38 mr/kr, Hutparsl — 0,24-2,34 mr/kr, ¢pocdop oOumii
—10,04-0,05%, docdhop BamoBoit — 2,28-23,54 mr/kr, obmwmit kamuii — 0,14-0,80%, oOMeHHBINH
kanuii — 50,0—77,4 MI/KT M0 CpaBHEHHUIO C HEPA3JIOKUBIITMCSI COPTOM.
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Kniouegvie cnosa: daitHoe pacTeHHE, KUCIOTHOCTbD, MOA30JIbHO-)KEIITHIC 3€MITH, OPraHUYECKOE
yaoOpeHue.

Application of physiological acid ammonium-sulfate, super-phosphate and potassium-
chloride fertilizers for a long time affects agrochemical character of soil. As it is known, the
experiments have been carried out in the podzol-yellow soils and their various sorts [9, 10].

Regularly application of organic-mineral fertilizers shows itself in its impact on agrochemical
character of podzolic — yellow soils, firstly change of soil reaction. For example, application of
ammonium-sulfate and superphosphate for a long time increases pH, hydrolytic and variable acidity
in the soil. pH — 0,9-1,4 in water suspension and pH — 0,7-1,2 in salt suspension increases
towards acidity [2, 3, 7].

While applying physiological acid fertilizer at a high dose, acidity of soil rises. For example,
when physiological acid ammonium-sulfate fertilizer is given at the expense of 360 kg of nitrogen
in the fruitful plantations of the Lankaran Tea branch pH — 1,2 rises to acidity, hydrolytic acidity
increases 14,8 mg-eq per 100 gr of soil. An attitude of the agricultural plants including tea plant to
reaction of the podzol — yellow soil (pH) solution is different. Reaction of the soil solution greatly
influences the entry of nutrients into plants. As it is known, the soil solution is formed as a result of
water current in soil and soil wetting, in the process of soil-formation where various salts and acids
are dissolved in water. In other words, when the pure water soaks the soil, then affects its solid part,
it absorbs the substances dissolved in it and as a result it turns into soil solution [4-6, §].

The soil solution, i.e. liquid soil phase has a great importance for normal nourishment of
plants by their root. It is a main and direct source of the nutrients for plants, because the plants
assimilate more nutrients from soil solution. An important character of the soil solution is its
reaction. These reactions are acid, neutral and alkaline solutions for their character. As the organic
fertilizers are slowly decomposed (mineralization and ionizing) as a rule, it is good to apply them
under the main plow (to the depth of 20-30 cm) in autumn with an interval of 3-4 years. We should
note that the organic fertilizers in fresh condition, as soon as it is obtained, it must be stored in the
closed containers or covertly (with soil, sand or polyethylene) in the shape of a hook (heap) until it
is used. The fertilizer that is taken from hook or heap should be immediately sown on the field and
mixed with the soil by deep plowing [9-11].

Material and methodology

A quantity of absorbed cations changes in soil as a result of application of the organic-mineral
fertilizers for a long time. An amount of magnesium is more than calcium. As the dose of
ammonium-sulfate applied to the soil increases, a quantity of absorbed calcium reduces, and
magnesium rises in soil. As the high dose of super-phosphate applied, an amount of absorbed
calcium predominates over magnesium in the podzolic-yellow soils. As a result of application of
mineral fertilizers for a long time, not only ratios of calcium and magnesium change, but also a
quantity of gross aluminum rises. A quantity of aluminum mostly rises in the areas where fertilizer
is applied at a high dose [1, 2].

Application of mineral fertilizers for a long-time changes concentration of organic substances
and nitrogen in the podzolic-yellow soils. The research show that application of mineral fertilizers
for a long time accelerates biological and physical-chemical processes in soil, decomposition and
mineralization of nitrogen combinations, biological and physical-chemical processes, and activates
biological absorbing (https://kurl.ru/AxAyg).
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Table 1
EXPERIMENTAL AREA:
AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER THE TEA (2023)
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Non-degraded soils

0-30 2.6 0.14 61.1 12.3 51 0.15 93.6 229 1720 53 39

30-60 2.1 0.12 52.1 11.6 33 0.14 40.5 218 146.0 52 39

60-100 1.1 0.09 31.2 5.2 1.5 0.10 24.3 248  112.0 49 4.2
Moderately degraded soils

0-30 1.2 0.05 21.4 7.0 29 0.12 70.0 1.50 92.0 54 41

30-60 11 0.03 12.6 5.0 25 0.09 32.0 145  64.40 6.6 39

60-100 1.3 0.02 9.5 3.0 1.4  0.06 23.0 1.35 62.0 59 45

Table 2

EXPERIMENTAL AREA:
AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER THE TEA (2024)
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Non-degraded soils

0-30 2.7 0.12 62.0 12.3 5.0 015 9509 230 1720 56 43

30-60 2.4 0.10 51.0 10.2 3.0 015 4240 210 147.0 5.1 3.9

60-100 1.3 0.09 30.0 6.4 1.0 011 2230 230 113.0 54 44
Moderately degraded soils

0-30 14 0.05 22.0 7.5 350 011 71.4 1.56 94.5 53 43

30-60 11 0.03 11.0 7.0 320 0.09 33.0 1.47 66.3 6.1 4.1

60-100 1.3 0.02 10.0 4.3 2.10 0.07 22.0 2.35 61.0 6.0 46

So, application of mineral fertilizers at an optimal norm for a long time affects the transition
of nutrients from one form to another, their movement in soil. For example, humus was 2,0% in soil
taken from a non-fertilized field, but it was 2,88% in the areas where fertilizer is applied. There is a
great importance of fertilizers in improvement of agrochemical characters of podzolic-yellow soils
under the tea. Considering this, a quantity of total and assimilated forms of nutrients was defined in
the taken soil samples. A quantity of total humus vibrates by 1,60-2,80 % in one-meter layer of soil
in non-degraded soils under the tea in the samples taken to study the agrochemical characters of the
soil in 2023-2024 (average of 2 years). Total nitrogen concerning the potential fertility in these soils
over profile was 0,13-0,16%, total phosphorus — 0,12-0,18%, potassium — 2,64-2,50%.
Ammoniac dissolved in water in 1 kg of soil changes by 5,9-13,0, absorbed ammoniac — 32,28-
64,0, nitrate nitrogen — 1,94-6,24, gross phosphorus — 26,68-96,54, exchangeable potassium —
116,20-174,80 mg/kg (Table 1).
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Table 3
EXPERIMENTAL AREA: AGROCHEMICAL CHARACTER OF PODZOLIC-YELLOW SOILS UNDER
THE TEA (2023-2024-average of 2 years)

© Nitrogen Phosphorus Potassium 5
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Non-degraded soils

0-30 2.6 0.15 63.0 13.2 6.14 017 9554 251 1738 50 41

30-60 2.4 0.13 54.12 10.3 429 016 4358 244 1501 52 40

60-100 14 0.11 32.24 5.7 1.84 0.11 26.57 2.65 1152 54 44

Moderately degraded soils

0-30 14 0.07 23.78 8.72 380 0.12 72.0 1.70  96.40 54 42

30-60 1.3 0.06 14.26 7.04 280 0.11 33.8 1.80 78.50 6.6 4.0

60-100 14 0.05 11.57 4.24 1.60 0.06 23.3 2.40 65.2 58 45

Results

The degradation process negatively affects agrochemical indicators of podzolic-yellow soils
under the tea and decreased their quantity. So, humus was 0,1-1,30% , total nitrogen — 0,07-0,08%,
absorbing ammoniac — 20,60-40,14 mg/kg, ammoniac dissolved in water was 1,56-4,38 mg/kg,
nitrate — 0,24-2,34 mg/kg, total phosphorus — 0,04-0,05%, gross phosphorus — 2,28-23,54
mg/kg, total potassium — 0,14-0,80%, exchangeable potassium 50,0-77,4 mg/kg in moderately
washed kind of soil compared to non-degraded kind of soil (Table 2, 3). A quantity of pH was 0,4-
0,3 in water solution, but it was 0,2-0,1 in salt suspension. That is, it was determined that the soil
environment changed from acidity to alkaline environment.

References:

1. Abbasov, I. A. (2001). Sovremennoe sostoyanie podzolovidnykh zheltykh pochv
Lenkorani. Trudy obshchestva pochvovedov Azerbaidzhana, 8, 91. (in Russian).

2. Babaev, Kh. Yu. (2021). Nauchno-prakticheskie osnovy udobreniya tsitrusovykh rastenii.
Baku. (in Azerbaijani).

3. Babaev, Kh. Yu., Bagirova, S. A., & Takhirova, N. A. (2010). Vliyanie vneseniya
mineral'nykh udobrenii s ingibitorom disiandiamidom i1 kompostom na produktivnost' i kachestvo
urozhaya lista zelenogo Chaya. Azerbaidzhanskii agrarnyi nauchnyi zhurnal, (1-2 (218)), 16-17. (in
Azerbaijani).

4. Babaev, M. P. (2004). Istoriya razvitiya, uspekhi 1 perspektivy pochvovedeniya i
agrokhimii v Azerbaidzhane. Trudy Instituta pochvovedeniya i agrokhimii, 14, 89-96. (in
Azerbaijani).

5. Babaev, Kh. Yu., & Akberova, U. Z. (2010). Klimaticheskie kharakteristiki prirodnoi
Lenkoranskoi provintsii i ikh vliyanie na vodnye resursy. Trudy filiala Azerbaidzhanskogo
geograficheskogo obshchestva BGU, 3, 89-96. (in Azerbaijani).

6. Babaev, M. P., & Gasanov, V. N. (2001). Teoreticheskie osnovy sovremennoi klassifikatsii i
nomenklatury pochv Azerbaidzhana. Baku. (in Azerbaijani).

7. Gulakhmedov, A. Kh., Akhundov, F. Kh., & Ibragimov, S. Z. (1980). Graduatsiya,
ukazyvayushchaya obespechennost' pochv pitatel'nymi veshchestvami dlya ratsional'nogo
primeneniya mineral'nykh udobrenii 1 mikroelementov v sel'skom khozyaistve. Baku. (in Russian).

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 166



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

8. Gasanov, Sh. G. (2004). Morfogeneticheskii profil' pochv Azerbaidzhana. Baku. (in
Azerbaijani).

9. Guseinov, R. G. (1967). Udobrenie chainykh plantatsii. Baku, 33-39. (in Russian).

10. Guliev, F. A., Babaev, Kh. Yu., & Mirzaev, N. S. (2021). Udobrenie chainogo rasteniya i
produktivnost'. Baku. (in Azerbaijani).

11. Gurbanov, I. S., Aliev, V. M. (2017). Chainoe rastenie. Baku. (in Azerbaijani).

Cnucok numepamypul:

1. A66acoB 1. A. CoBpeMEHHOE COCTOSHHE IOJ30JOBHIHBIX KEJITHIX Mo4B JleHkopanu //
Tpynsl obmecTBa mouBoBenoB Azepbarimxana. 2001. T. VIIL. C.91.

2. Babayev X. Yu. Sitrus bitkilorinin mayalanmasinin elmi va praktiki prinsiplori. Baki, 2021.
386 s.

3. Babayev X. Yu., Bagirova S. A., Tahirova N. A. Disiandiamid inhibitoru vo kompost ilo 2.
Babayev X. Yu. Sitrus bitkilorinin mayalanmasinin elmi vo praktiki prinsiplori. Baki, 2021. 386 s.

3. Babayev X. Yu., Bagirova S. A., Tahirova N. A. Disiandiamid inhibitoru vo kompost ilo
mineral gilibralorin totbiginin yasil c¢ay yarpaqlarinin mohsuldarligina vo keyfiyyatino tosiri //
Azarbaycan Aqrar Elmi Jurnali. 2010. No 1-2 (218). S.16-17.

4. Babayev M.P. Azorbaycanda torpagsiinasligin vo aqrokimyanin inkisaf tarixi, ugurlar1 vo
perspektivlori / Torpaqgsiinasliq vo Aqrokimya Institutunun materiallari. 2004. T. X VL. soh. 89-96.

6. Babayev M.P., Hosonov V.N. Azorbaycanda torpaqlarin miiasir tosnifatinin vo
nomenklaturasinin nazari asaslari. Baki, 2001. 32 s.

7. T'ynaxmenoB A. X., AxynaoB @. X., UbparumoB C. 3. I'pagyanus, ykasbIBarouias
00eCreYeHHOCTh TOYB  IMUTATCIbHBIMH  BEIICCTBAMH  JIJII  PAI[MOHAJIBHOTO  MPUMEHCHHS
MUHEpAIbHBIX YI0OpEeHUI 1 MUKPOJIEMEHTOB B CEIbCKOM X03stiicTBe. baky, 1980.

8.Hasonov S.Q.Azarbaycanda torpaglarin morfogenetik profili. Baki, 2004. 203 s.

9. I'yceiinos P. I'. Ynobpenue yvaitnpix mnantanuii. baky, 1967. C. 33-39.

10. Quliyev F.A., Babayev X.Yu., Mirzoyev N.S. Cay bitkilorinin giibrosi vo mohsuldarligi.
Baki, 2021. 348 s.

11. Qurbanov 1. S., Bliyev V. M. Cay zavodu. Bak1, 2017. 94 s.

Paboma nocmynuna Ipunsima k nybauxayuu
6 peoaxyuto 07.04.2024 2. 16.04.2024 a.

Ccebinka 0ns yumuposanus:

Tagiyev N., Azizli N. Agrochemical Characterization of Podzolic-Yellow Soils Fertilized for a
Long Time // bromnerenr Hayku u npaktukua. 2024, T. 10. Ne5S. C. 163-167.
https://doi.org/10.33619/2414-2948/102/21

Cite as (APA):

Tagiyev, N., & Azizli, N. (2024). Agrochemical Characterization of Podzolic-Yellow Soils
Fertilized for a Long Time. Bulletin of Science and Practice, 10(5), 163-167.
https://doi.org/10.33619/2414-2948/102/21

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 167



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

VIK 631.4 https://doi.org/10.33619/2414-2948/102/22
AGRIS F07

W3YUYEHHUE METO/IOB BECIIAXOTHOM OBPABOTKH IIOYBBI
HA KAPABAXCKOM PABHUHE

©O0cmanosa C. A., kano. c.-x. Hayk, Mncmumym nougosedenus u azpoxumuu
npu Munucmepcmee Hayku u oopazosanus Azepoatiodxncanckou Pecnyonuxu,
2. baky, Azepbaiiosxcan, osmanova-sona@mail.ru

STUDYING METHODS OF NO-TILL IN THE GARABAGH PLAIN
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Annomayusa. llpencraBieHbl pe3ynbTaThl HCCICJOBAaHMH M JaHAa CpPaBHHUTENIbHAs OLIEHKA
METONOB OecraxoTHOW 00paboTku mouBbl Kapabaxckoil paBHUHBL M3ydeHBI HpeuMylIecTBa U
HEJIOCTaTKN OTBAJbHON 0OpaOOTKM MOYBHI, MPSIMOTO ITOCEBA M BIMSHUE MOTBDKEHHUS BCIIAXaHHOTO
win ¢pesepoBannoro moinst Ha cMbiB NPK B 1 ra, B pe3ynbsrare spo3uu. ABTOp A€iaeT BBIBOJ, YTO
NpSIMOI TTOCEB TPEACTABIAET COOOW OIMH M3 CHOCOOOB YMEHBIICHHUS 3PO3HH. JTO HEOOXOAUMO
WCTIOJIB30BaTh HApSAIy C IPYTUMHU METOAaMU OOPBOBI C 3pO3HEH TIOUBEI.

Abstract. The research results are presented and a comparative assessment of the methods of
no-till soil cultivation in the Karabakh Plain is given. The advantages and disadvantages of
moldboard tillage, direct sowing and the effect of hoeing a plowed or milled field on the loss of
NPK per 1 ha as a result of erosion were studied. The author concludes that direct seeding is one
way to reduce erosion. This must be used along with other soil erosion control methods.

Knrouesvie cnosa: Kapabaxckas paBHUHA, TOYBa, IUIYT, CHCTEMa 3€MJIEICIIHS, CEIIbCKOE
XO035IICTBO, 3pO3Usl.

Keywords: Garabagh plain, soil, plow, farming system, agriculture, erosion.

B coBpemeHHOM 3emitefiennuu 00JIbIIOe BHUMAHUE YIENSETCSl COBEPIICHCTBOBAHUIO MPUEMOB
U CHCTEM MEXaHM4YeCKoll OoO0pabOTKM TMOuYBbl KAaK BAXXHOMY YCJIOBHIO PAaCIIMPEHHOTO
BOCIIPOM3BOJICTBA €€ IUIONOPONUS, MAaJIbHEHIIEro pocTa YpOKaWHOCTHM M BaJoOBBIX COOpPOB
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp, CHIDKEHUS DJHEPreTHUYEeCKMX M TPYIOBBIX 3aTpaT Ha HX
BO3/Ie/IbIBAaHNE. YCUIIEHUE BO3/ICHCTBUS YeJI0BEKa Ha IMOYBY NPUIAET 0COOYIO aKTyaJbHOCTD 3aIllUTe
€€ OT DPO3UH.

OnHMM W3 HamNpaBlICHWH HCCIEIOBAHMNA arpOHOMHYECKON HayKH IO COBEpPIICHCTBOBAHUIO
CUCTEM 3eMJIeJIeNIHsl SBJIseTCsl pa3paboTKa TEOPETUUECKUX M MPAKTUYECKUX OCHOB MUHUMAJIbHOMN
00pa0oTKu MoYBbl. MUHUMAIN3M JOCTUTAETCS MyTEM YMEHBIICHUS YUCIa U ITyOUMHBI PHIXJIECHUH,
COBMEIIIEHUSI TEXHOJIIOTMYECKUX OIEepalii U NpUeMOB B OJHOM paboueM Ipolecce, 3aMEHBI
MEXaHMUYECKOH 0O0paboTKH, Kak cpeicTBa OOpbObl C COpHSKAMH, NPUMEHEHHUEM TepOHIIN/IOB.
Hayunast 060CHOBaHHOCTh M MPOU3BOACTBEHHAs! PEaTbHOCTh MUHHUMAJIbHOW O0OpabOTKU MOYBHI B
LEI0M 00yCIIOBIINBAIOTCH, BO-TIEPBBIX, HOBBIMU TEOPETUUECKUMU MOJIOKEHUSIMU
CEJIbCKOXO35IIICTBEHHON HAyKH O 3aKOHOMEPHOCTSX M3MEHEHUs IJIOAOPOAMs MOYBBI, a BO-BTOPBIX,
pOCTOM HHTEHCU(UKAIIMM M TOBBIIICHUEM KYyJIbTYpbl 3emienenus. MuHuManbHas o0paboTka
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HampaBlieHa Ha YBEJIWYEHHE YpPOKaWHOCTH CEIbCKOXO3AWCTBEHHBIX KYNIBTYp, TIOBBIIICHUE
MPOU3BOAUTEILHOCTH Tpyda IpPHU HX BBIPAIIMBAHUM, CHIDKEHHE CE0ECTOMMOCTU MPOAYKIIHH,
COXpaHEHHUE U MOBBILICHUE TII0OPOIUS TTOUBHI [ 1].

Pezynomamut u oocyscoenus

MeToabl psIMOTo MOCEBa CTaJIM BO3MOXHBI O1arofapss HOBbIM 00pabaThIBAIOIIMM MalllkHaM,
repOWIMIaM W MUHEPAIbHBIM YIOOpEHUSM, CIIeOBaTelIbHO, OJarofaps TEXHHYECKOMY U
XUMHUYECKOMY TMporpeccy. OIHAKO 3TOMY «IIpPOTPECCY» IMPHUIIHUCHIBAIOT YCUJICHHOE 3arpsi3HEHUE
OKpY’Karollel cpefibl CO CTOPOHBI CEIbCKOTO XO3sIMCTRA.

[ToaTomMy mpu mpsiMOM TOCEBE IYTEM COKpAallleHUs 4Yucia 0OpabOTOK MBITAIOTCS XOTSI Obl
YMEHBIUIUTh CHOC U BBIHOC BEIIECTB, BbI3BAaHHBIC BCHAIIKOM, MOCKOJBKY TOJBKO BCIAIIKa B
COYCTAaHHH C TPUMEHEHHEM OoJiee BBICOKMX 103 MUHEPAIBHBIX YIOOpEHUH W TepOMIHMIOB Ha
CKJIOHHBIX K JSPO3MU IUIOHIAJIAX MOXET MPHUBECTH K 3arpsA3HEHUI0 OKpyXaromied cpensl. bes
MPUMEHEHHUSI STUX CPEJICTB MPOUCXOMIIA Obl JIUIIL TOTEPSI MOYBHI [2].

[TosToMy mpeumyIecTBa M HEIOCTATKU MPSIMOTO MOCEBA HYKHO COIOCTABIATH B KaXKIIOM
MECTOOOUTAHWH, YTOOBI TIPOBEPUTH, KAKHE MUMEIOTCS TOJIOKUTEIIBHBIC H OTPUIATEIbHBIC (DAKTOPHI
U B UTOre TIOCPEACTBOM OIpENIEiICHHUs] BO3MOXKHOTO yiiep0a WIM BBIUTPHINIA B3BECUTh
HE0OXOUMOCTh WJIM IIAHChl YMEHbIIEHHOW 00paboTKu mouBbl. Takoe ke COMOCTaBICHHUE CIEIYET
MIPOBECTH 110 MHHUMAJILHON 1 0€30TBAIBHON 00paboTKaM 1mouBbl. [Ipy 3TOM HEOCTATKH BCIAIIKH
MOTYT MPEBPATUTHCS B MPEUMYIIECTBA MPSIMOTO MOCEBA, OJJHAKO HE BCE MPEUMYIIECTBA BCIHAIIKU
SIBJISIFOTCSL HEJIOCTATKaMu MpU MPSMOM mocese [3].

Hapsiny ¢ mpenmyIiecTBaMu NpsiMO MOCEB UMEET U Psii HEJOCTATKOB, KOTOPBIE, OTHAKO, KaK
M HEAOCTAaTKM BCHAIKH, TOXXE MOTYT BCTpEUaThCs HE Ha BCEX IIOYBaX, HE IIOCIE BCEX
MPEANIECTBEHHUKOB, HE BO BCEX KIMMATHYECKUX YCJIOBHSIX M HE MPH KaXKIOM METOAE MPSIMOTO
nocesa. Ecnu mamryT MCCYIIEHHYIO MO4YBY, BCe HEIOCTAaTKH BCIAIIKH, 32 MCKIIOUEHUEM 3allaliku
CPEICTB 3alIMTHl pacTEHUH, Ha YEpHO3EeMe, HalpuMmep, MOYTH WM COBCEM He BcTpeuarorcs. Ha
TaKoW MOYBE MPSIMOM MOCEB MPOBOAUTH MOXHO, HO HE HYXHO, TaK KakK MPEUMYIIECTB BCIAIIKH
371ech OOJIbIlIe, YEM €€ HEJOCTATKOB.

Tabmuma 1
IMPEMMYIIECTBA 1 HEAOCTATKU OTBAJIbHOM OBPABOTKMU ITOUBBI

Ipeumywecmea omsanvrot 0opabomxu
noygwl

Heoocmamku omeanvHou 06pabomku nougol

@opMUpOBaHKE MOBEPXHOCTH
(BBIpaBHHBaHHE)

YHHAYTOXXEHHE 3aIUIIAIONIETO TI0YBY [IOKPOBA U3 0IIaAa U
pacteHui

[ToaroToBKa CEMEHHOTO JI0kKa (PBIXJICHHUE,
KpOIIIEHUE)

O6pa3zoBaHye TUTY>KHON ITOIOIIBHI M KOJIEH TPaKToOpa:
yYMEHbIIEHHE ITTyOMHbBI IPOHUKHOBEHHSI KOpHEH

Ounctka IMOBEPXHOCTHU IMOYBEI IJIA pAA0BOI0
I10CCBa

[NoBbIIIeHNE OTTACHOCTH 3aTUTBIBAHUS U 3PO3HU; TIOTEPH
MOYBBl, MUHEPAIBHBIX YI00peHUi U TepOrIHI0B

3aenka OpraHu4eckoro yao0peHus
(cHIKEHME TTOTEePh a30Ta)

3amarika 0CTaTKOB XUMHUUYECKUX CPEJICTB 3alUThI
pacTEeHHI U COIOMBI, MCHBIIIEEe OMOJIOTHUECKOE
pasioxeHune

MoOwuu3aiyst MUHEPaIbHBIX BEIICCTB

Bosnee cunbHOE paspylieHue u NoTepsi rymyca;
Heo0X0/IMMa HHTEHCHBHAsI KOMIICHCAIUs T'yMyca

3amamika Bpeaurenel 1 OonesHei

H3BneyeHne kaMHEH U HeCHeI0i MOYBBbI; 3aTPYAHCHHAA
IIOATOTOBKA CEMCHHOTI'O JIOXKA

YHUYTOXKEHNE COPHAKOB U
IPEALIECTBEHHUKOB IIyTEM 3aI1aXUBAHUS

Bospmme 3aTpaThl BpeMEHN U TATOBBIX YCHIINH; OOJIbIIHE
MaTepHaJbHble U (PMHAHCOBBIE 3aTPaThI
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OtBanbHass 00paboTKa TOYB, OOpa30BaHHBIX Ha MOBEPXHOCTHOW MaTepUHCKOW TOpoOJe,
Oorarbix WJIOM, O€IHBIX I'yMYyCOM, NMPEUMYIIECTBEHHO BJIQXKHBIX, HAa CKJIIOHAaX B MEPUOJ MOIbEMA
3s50M OOHApYKMBAET, HAIIPOTHUB, BCE HAa3BaHHBIC HEJOCTATKH Beramku. OHAa MOXXET OJHOBPEMEHHO
IIPUBECTH K COOTBETCTBYIOLIEMY 3arpsA3HEHUIO OKPYXKAKOWIEH cpenbl. MHOINOKparHo OTMEYEHHBIN
Cpeax HEJOCTaTKOB IPAMOro rocena 06oJiee BEICOKUN pacxoj repOULUI0B IIPU CUIBHO 3aCOPEHHOM
IIPEIUIECTBEHHUKE WM IIPM HEMOJHOM MEXaHWYECKOM YHHYTOKEHUH OCTaTKOB MHOTOJIETHErO
NPEIIECTBeHHUKAa WM BO3MOXXHO Oojiee BBICOKME J03bl MHHEPAJbHBIX YIOOpeHuil Ha He
B3PBIXJICHHBIX, OCTHBIX TYMYCOM CYIIMHUCTBIX U TIIMHUCTBIX MOYBAX SIBHJIUCH IMOBOAOM JUIS TOTO,
4yTOOBI MPUIKCATh NPSIMOMY IIOCEBY B LIEJIOM OOJIblliee 3arps3HEHUE OKpYXKarolled cpeabl, yeM

Bcnamike [4].

Tabnuna 2

INPEMMYILECTBA N1 HEJJOCTATKMU ITPAIMOI'O [TOCEBA

Hpewwyu;ecmea npAmMo2co noceea

Heoocmamxu npsAmMo2co nocesa

[Iponomxkaer coxpaHsAThCS
MOYBO3ALIUTHOE AEHCTBHE PACTUTEIILHBIX
OCTaTKOB

HeBo3MmokeH psiA0BOM TOCEB, HE BCErJa MOKHO BBIIEPKUBATh
3aJlaHHYIO TNIyOWHY TTOCeBa

He3nauutenbHoe 3allJIbIBAHUC, MCHbIIIasA
3po3ust

Bo3M0KHO HEPOBHOE HITH CIIMIIKOM TPY0O0OE CEMEHHOE JIOKE

OtcyTcTBYET MTyKHas IOAOIIBA U KOJIEs
TpaxkTopa

Hanmuaue gpesepHON OIONIBEI, MEHBIIAS TOJIS
BO3QYXOIIPOBOAHBIX ITOYBCHHBIX IIOP, MOBBIINIEHHBIN pacxon
A30THBIX MUHEPAJIBbHBIX yI00PEHUH

Conoma He 3amaxuBaeTcs IIIyOoKo,
yJIy4IIaeTCsl €€ UCII0JIb30BAHUE

Bo3moxHO cunbHOE opaskeHue 00Je3HIMU

[epOunmab He 3aTIaXUBAOTCH,
COXPAaHSETCA UX NOCIENCTBUE

Beicokast KoHIeHTpaust repOouuuaoB B cioe 0-5 e,
HE00X0IMMO TIOBTOPHOE BO3JIEIBIBAHUE OTHOM U TOM XKe
KYJIBTYPBI

He BBIHOCSTCS HAa IOBEPXHOCTh KaMHU,
HeECIelas I0YBa U CEMEHA COPHAKOB,
o0Jieryaercs NOAr0TOBKAa CEMEHHOTO
JI0’Ka; BO3MOKHO HE3HAYUTEIILHOE
MIpUMEHEHHUE TepONITNI0B MIIN TOJTHBIN
OTKa3 OT HUX

Bo3moxkHO Oomnee cuilbHOE 3aCOpPEHUE OCHOBHOM KYJBTYPHI IPH
OOMIILHOM 3apacTaHuM MPEANIECTBEHHUKA COPHIAKAMH, ITOITOMY
HE00X01uM 0OJIBIION pacxo] repOULUA0B, HHAUY€ BO3MOKHO
CHIDKEHHE YPOXKalfHOCTH

BeicTpas u Gonee nerkast HOATOTOBKA
CEeMEHHOT0 JIoXKa Onarogapst 00paboTke
crenoii moussl Ha riryouHe 0—10 cm

OTcyTCTBUE MEXaHUYECKOTO YHUUYTOKEHUS COPHIKOB IIPU
IIOCEBE BO (hpe3epOBaHHbIC OOPO3JIKH U TPEXJIUCKOBOM CESAIIKOM,
HENOJIHOE YHUYTOKEHUE COPHIKOB U OCTATKOB
MpeIecCTBeHHNKA pU (pe3epHOM ITOCEBE, BO3MOXKEH
TTOBBIIIIEHHBIN pacXo/1 TepOHIIH/IOB

OI[HaKO BCIIalllKa M HpHMOﬁ IIOCCB O6Hapy)KI/IBaIOT HEAOCTATKKU JIMIIb IIpU HAJIWUYUH
COBCPIICHHO OHNPCACICHHBIX IPCAIIOCHIIOK. HO3TOMy OTpHULATCIBbHBIC TTOCIICACTBUSA obonx
METOOAOB 6y21}IT HUMETHh MCCTO JIMIIb B CHGHI/I(bI/I‘IGCKI/IX YCIOBUAX MECTOOOUTAHHS.

Kpowme Toro, nmpu npsimoM nocese:

1) nyure, 4yeM Mpu BCTALIKE, UCHOIb3YeTCs a30T;
2) Oonee BBICOKMI pacxol TepOMIMIOB HEOOXOAMM JIMIIbL I0Cie HeOIaronpusTHBIX

MMpEACCTBEHHUKOB,

3) IMOCJIE OINTHUMAJIBHBIX MNPEAIICCTBECHHUKOB B HCKOTOPLIX ClIydasaX BOO6HIG HC HYXXHa

XUMHYecKas 60pp0a ¢ COpHsIKaMUu;

4) cTOK BOABI ¥ 3PO3US 3HAYUTEILHO MEHbIIIE, YeM Ha BCIIAXaHHOM moyBe [5].
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[loaTomy mpsiMoMy TIOCEBY B ILI€JIOM HeENb3d IPUIUCHIBATH OoJblliee 3arpsi3HEHHe
OKpy>Karollel cpezbl, ueM Benaiike. OHO HACTyMAaeT, Kak U MPH BCIIalIKe, JTUIIb IPH HEPABUIHLHOM
MIPUMEHEHUH.

Tabmuma 3
BJIMSAHUE MOTBDRKEHU S BCTTAXAHHOI'O NJIM ®PESEPOBAHHOI'O ITOJIA
HA CMBbBIB NPK (r/ra) B PE3YJIbTATE 5PO31N
Bapuanmui Dpe3zepubiii noces Bcenawka
P K NOs-N P K NOs-N
C MOTBDKEHUEM 5 152 129 35 658 228
be3 MmoThkeHMS 60 593 154 62 958 557

Ilocne BCIIalllIKH{, ITOJIHOCTBIO 3aIUIBIBIICH cep0-6yp0171 IIO4YBBI CTOK BOJbI, CMBIB IIOYBLI H
MHHCPAJIBHBIX BEHICCTB B MOJACIIBHOM OIIBITC ObLI 3HAYUTEIIHLHO BBIIIC, YEM IIPpH IPSAMOM ITOCEBE.

3aknouenue

B pesynbrare moteikeHust mouBbl cMbIB NPK ¢ 1 ra, kak B BapuaHTax cO BCHAILIKOM, TaK U C
IpsIMBIM IIOCEBOM, YAAJIOCh CHM3UTh HpuMepHOo Ha 10-80% no cpaBHEHUIO CO CMBIBOM Ha
HEMOTBDKCHHOW JIeTIsTHKE. 3allIbIBAaHHE MOXKHO TPEAOTBPATUTh C IIOMOINBI0 MYJIBYHUPYIOMICH
00paboTku ToYBBl ((pe3epHbIi MOCEeB WM I[OCEB TPEXIAUCKOBOM CESIIKOM) WM IyTeM
(dbopMuUpOBaHUs TOCTOSHHOTO PACTUTEILHOTO TOKPOBa HaJ TMOYBOW (KJIEBEPO3JIAKOBas CMECH,
KOPMOBBIE KYJIBTYPBI), @ TaKKe Ollarogapsi BHECEHHUIO MOCIIE BCIAIIKU U MTOCEeBa OECIOACTHIOUHOTO
HaBo3a. Takum 00pa3zom, IPsIMOil TTOCEB MPEACTABISAET COOON OHY M3 BO3MOXKHOCTEHW YMEHBIIICHUS
9pO3UH, KOTOPYIO HEOOXOIUMO HCIONb30BaTh HapsiaAy C OPYTMMH MeTolaMu OOphOBI ¢ 3po3ueil
MTOYBBI.
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HCCIEJOBAHUE METABO/IMYECKHUX OTBETOB
Y HHOUIINPOBAHHOU BUPY CAMHU MAT'KOU NIUEHUIBI (Triticum aestivum L.),
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INVESTIGATION OF METABOLIC RESPONSES IN VIRUS-INFECTED WHEAT
(Triticum aestivum L..) GROWN IN AZERBAIJAN
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Annomayus. Bupyc xentoit kapiaukoBocTH suMeHs (BYDV), Bupyc monocaroil Mo3zauku
nmenuns (WSMV), Bupyc kapnukoBoctH mnuieHuisl (WDV) u Bupyc MOYBEHHOH MoO3auku
nmenuisl (SBWMV) sBisitores Hanbosiee OMacHbIMU M IIUPOKO PacpOCTPAaHEHHBIMU BUPYCAaMH,
MOpaXkaroIIMMH 3€PHOBBIE KYJIBTYPhl BO BCEX PETMOHAX MHpA, IJI€ BbIpAIIMBAETCs MuIeHUNa. B To
BpeMsl KaK OCHOBHBIE MCCJIEIOBAaHHUS MOCBSILEHbl BIUSHUIO U3MEHEHWH KiIMMaTa Ha pacTeHus,
IIaTOTeHbl M WX IEPEHOCUYMKOB, BHMMAHHE K BHUpPYCaM 3JIaKOB OCTa€TCs OrpaHUYEHHBIM. B
IIPEJICTABIIECHHOM MCCIIE0BAaHUU HM3Yy4YEHO PaCIpOCTPAHEHNUE DKOHOMMUYECKH 3HAYMMBIX BHPYCOB
MIIEHUIIBl B Pa3IMYHBIX pernoHax AszepOaiijkaHa U AMHAMUKA U3MEHEHUS! aKTUBHOCTH HEKOTOPBIX
MeTabonuueckux (epMEeHTOB B 370pOBBIX M HHpUuIMpoBaHHBIX WSMV nucTesix mmieHunsl. B
teuenue 2022-2023 romoB HaOMIOMaNOCh uepenoBaHue pacrnpoctpaneHHocth BYDV u WSMV,
OFHAaKO cllyyaeB KoMH(pekuun He oTtmedanocb. SBWMV He Obl1 HACHTU(OUIMPOBAH Cpenu
MPOTECTUPOBAHHBIX 00pa3IoB. YpoBeHb 3aboneBaeMoctd WSMV cocraBun 12,4% u 19% B 2022 u
2023 romax cooTBercTBeHHO, a BYDV mHaOmogancs ¢ mnokasaremsvu  14,6% u  8,5%
COOTBETCTBEHHO. Halm pe3ynbraTsl Tak)ke MOATBEPKIAI0T TECHYIO CBSI3b MEXAY aMUHOKHCIOTaMHU
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W peakuued Ha Owmormueckuii crtpecc. McciemoBaHue TO3BOJSIET CHelaTh BBIBOZA, UTO
mutoxoHapuanbHoe okucienne HAJIH HAJI-M/II" BoccranaBnmuBaeTcst B miporiecce POTOMBIXaHUS
pU JIeKapOOKCHIIMPOBAHUN TIMLWHA, U MHTEHCU(PHUIUPYET OMOCHHTE3 2-OKCOITyTapara, KOTOPBIN
WUTPAET OCHOBHYIO POJIb B CUHTE3€ aMUHOKHUCIIOT.

Abstract. Barley yellow dwarf viruses (BYDV), Wheat streak mosaic virus (WSMV), Wheat
dwarf virus (WDV), and Soil-borne wheat mosaic virus (SBWMYV) constitute the most dangerous
and widespread viruses affecting cereals across all wheat-growing regions worldwide. While
numerous foreign scientific reports focus on the impact of climate change on plants, pathogens, and
their vectors, only a limited number of studies address cereal viruses. The objective of this study
was to investigate the variability of economically significant wheat viruses in several regions of
Azerbaijan and to identify certain metabolic enzymes such as malate dehydrogenase (MDH),
aspartate aminotransferase (AsAT), and alanine aminotransferase (ALAT) in virus-infected wheat
samples. During 2022-2023, it was observed that BYDV and WSMYV alternated in prevalence from
year to year, with no instances of co-infection recorded. SBWMYV was not detected in the tested
samples. WSMV incidence rates were 12.4% and 19% in 2022 and 2023, respectively, whereas
BYDV was detected at rates of 14.6% and 8.5%, respectively. Our results support a tight
relationship between amino acid metabolism and stress responses. The results of the research allow
the conclusion that mitochondrial NAD-MDH implements oxidation of NADH reduced in the
reaction of glycine decarboxylation during photorespiration and intensifies biosynthesis of 2-
oxoglutarate playing the role of the carbon skeleton in the synthesis of amino acids.

Kniouegvie cnosa: nieHnIa, BUPYCHI MIICHUIBI, A3epOaiiKaH.
Keywords: wheat, wheat viruses, Azerbaijan.

[Mmenuna (Triticum aestivum L.), TOMUMO CBOETO CTPATErHYECKOrO 3HAYEHUS Kak
CEJIbCKOXO3SIICTBEHHOM  KYJABTYpbI, HWIPaeT JKM3HEHHO BaXHYIO pPOJIb B  IVI00aNIbHOMN
IIPOJIOBOJILCTBEHHOM 0€30MacCHOCTH M MMEET MCKIIIOUYUTENIbHOE 3HaU€HUe KaK YHUKAJIbHBIA OOBEKT
UCCIICIOBAaHUN, HANpPaBICHHBIX Ha pPa3pabOTKy YCTOWYMBBIX METOAOB BEICHHS CEIbCKOTO
xo34icTBa. Bupychl mieHunpl, Takue kak BUpyC KapiaukoBocTH miieHuubl (WDV) geminivirus,
conepxkamui ogHonenodeunyro JJHK, Bupyc monocaroit mozauku mmenunsl (WSMV) Potyvirus,
cofiepKalllui TOJIOKUTENBbHYIO onHonenodeunyro PHK, m Bupyc xenToll KapinKOBOCTH SUMEHS
(BYDV) Polerovirus, uMeroT BaXHOE 3HAUEHUE IS CENIbCKOTO XO3SHCTBA, MOCKOIBKY BBI3BIBAIOT
pasnuuHble 3a00J€BaHMs, IPEACTABISIONINE CEPhE3HYI0 YIpo3y U MOTEHLMAJIbHO BEAyLIUE K
3HAYUTEITHLHOMY CHUKEHHUIO YPOXKAMHOCTH 3TOM BaYKHOU MPOIOBOJILCTBEHHOM KYIBTYpHI [1, 3-5].

IIpoayKThl, NOSydyEeHHBIE U3 3apaK€HHBIX BUPYCOM PACTEHMM, 4acTO MMEKOT 3HAUYUTENIBHO
CHIDKEHHYI0 KOMMEPYECKYI0 ILIEHHOCTb, a B TSDKENIBIX CIIy4asX 3apakKCHHbIE PAcCTEHHs MOTYT
BOOOIIEe He AaBaTh ypokas. Hapymenume merabosin3Ma pacTeHUM NpPU BUPYCHOM 3apa)K€HUU
CBSI3BIBAIOT C JUIMTENBHBIM pa3BUTHEM HHUIUpyomero areHta. OJHAaKO TKECTh H3TUX
HEraTUBHBIX MOCIEACTBUIA BapbHpyeTCs B 3aBUCMMOCTH OT KOHKPETHBIX KOMOWHAalMi BUPYCOB U
X034€B, BHUPYJIEHTHOCTH BHpYCa, BOCIHPHUMMYHMBOCTH COpTa M BO3pacTa pPACTEHUS HA MOMEHT
3apakeHuss. HecMoTpst Ha oOLIMpHBIE I100aMbHBIE MCCIEIOBAHUS BUPYCOB, MaJI0 YTO M3BECTHO O
MEeTabO0IMUECKUX HW3MEHEHHUAX, NPOUCXOMSIIMX B PACTEHHUAX HA pa3IMUHBIX YPOBHAX H3-3a
BUPYCHOTO BO3JIEHCTBHS.

Manarneruaporesasa (MAT), acrapraraMMHOTpaHc(epasza (ACAT) 51
ananuHaMuHoTpaHc(epasa (AJIAT) urpatoT pemaromyr pojb B MeETaOOJMYECKHX Ipoleccax
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pacTeHud, OCOOCHHO B WH(PUIIMPOBAHHBIX BUpPycoM oOpasmax. MJIIT — »s1o depmeHT,
YYacCTBYIOIIMNA B IUKJIE JIUMOHHOW KHUCJIOTHI (TakXe M3BeCTHOM Kak nuki KpeOca) m mamarHo-
acrapTaTHOM 4YelHOKe. Y WH(HUIMPOBAHHBIX BHUPYCOM pacTeHUil M3MeHeHHs aktuBHocTH M/IT
MOT'YT YKa3bIBaTb Ha HapyILIECHUs HHEPreTUUECKOro oOMEHa M KJIETOYHOTro AblxaHus. V3MeHeHus
ypoBHs akTuBHOCTH M/II Takke MOTYT OTpa)kaTh PEaKklMi0 PacTeHUs Ha BUPYCHYIO MHPEKLIHIO U
ero Merabonnueckyro aganTaiuio Kk crpeccy. ACAT — 310 dhepMeHT, UTPAIOIIHK PEIIAIOIIYIO POJIb
B TIIpolecce TpaHCAMHUHUPOBAHMSA, TIPEBPAIAIONIMI acmapTar #  anb(a-keTorayrapar B
OKcaJoaleTaT M TIIyTaMaT COOTBETCTBEHHO, TEM CaMbIM HUTpasl KJIIOYEBYIO POJIb B MeTa0OIM3Me
AMUHOKHCIIOT U aCCUMWJIALIMM a30Ta. Y 3apa’kK€HHBIX BUPYCOM PACTEHUN U3MEHEHUE AKTUBHOCTH
ACAT MoOxeT CBUIETENbCTBOBATH O HApYIICHUAX OOMEHAa aMUHOKHCIOT M a30THUCTOro OanaHca.
[TpumeuarensHo, uro AJIAT mpencraBiser co0oil (QepMeHT, pelarimuid poidb B 00paTUMOM
NpeBpalleHNH ajlaHWHA, M ajb(a-KeTorayTapara B MNHPYBal W DIyTaMaT COOTBETCTBEHHO,
UTPAIOLIUI KITIOYEBYIO POJIb B METa0OIU3ME aMHUHOKHCIIOT, OCOOCHHO BO B3aMMHOM MpeBpallleHun
aMUHOKHCIIOT U MeTabonu3me a30Ta. Y MHOUIMPOBAHHBIX BUPYCOM PACTEHUN M3MEHEHUS YPOBHS
akTuBHOCTH AJIAT MOryT OTpakaTh HapyIIeHUs MEeTaboIu3Ma aMHHOKUCIIOT U YTHIIM3AIlUH a30Ta.
WN3menenus ypoBHell axktuBHOcTH ACAT u AJIAT Moryr cinyXuThb HWHIMKaTOpaMy peakluu
pacTeHus Ha BUPYCHYIO MH(EKINIO ¥ ero YCHIINNA 10 MOJIePKaHUI0 METa00INYeCKOro TOMeocTasa.
Takum o00pa3oM, H3MEHEHHS B AaKTHUBHOCTH METa0OJIMYECKHX (EepMEHTOB MOTYT JaTh
NpPEACTAaBICHHE O pPEAaKIUHW pacTeHUs Ha BHPYCHYI0 HH(MEKIHI0O M €ro MeTaboIM4ecKux
KOPPEKTHUPOBKaxX JUIsl cMsArdeHusi crpecca. Llenplo Hamiero wucciieoBaHus ObLIO H3ydeHUE
pacpoCTpaHEHUs] SKOHOMUYECKH 3HAYUMbIX BHUPYCOB IIIIEHULIBI B PA3JIMYHBIX PErHMOHAX
AzepbaiikaHa, a Tak)Ke OLIEHKA TUHAMHKU aKTUBHOCTH HEKOTOPBIX METa0OIHWYeCcKuX (PepMEHTOB
(HAI-MUT, ACAT u AJIAT) B IuCTBSX MILEHUIIBI, 310POBbIX U UHUIPOBaHHBIX WSMV.

Mamepuanvt u memoovl
PacturenbHBIM MaTepwanoM, HCIIOJB30BAHHBIM B OSTOM HCCIICIOBAaHUM, OBUIM JIUCTHS
nmweHuisl  (Triticum  aestivum  L.), coOpaHHble C BBIPAIIEHHBIX B TOJ€ PACTCHHH,
JEMOHCTPHUPYIONIUX CHMIITOMBI, HAallOMUHAIONIME BUPYCHYIO HWH(DEKIHI0. DTH pacTeHHs] ObUIH
coOpaHbI B JIByX OCHOBHBIX MPOBHHIMAX A3epOaiiikaHa, BeIpAllUBAIOIIKX MIiIeHuiy, [olycrane,
[Mamaxu n Ucmannnsl, B nepuon ¢ mas 2022 roga mo utoHb 2023 rona. Kpome Toro, nuctes
OECCUMIITOMHBIX PACTEHHM ObUTH COOpaHBI U UCIIOJIB30BAHbI B KAYECTBE KOHTPOJIS.

ObHapysicenue u uoenmu@duKkayus 6Upycos

Jlns nccrnenoBaHusl METa0OIMUECKUX M3MEHEHUI BO BpeMs MaToreHe3a, HU3KHe, CpeiHee U
BBICOKME KOHIEHTPAllMM BHpYyca I[E€PBOHAYAIBHO OMNPEAETSUIM JUIsl KaXKJIO0T0 pacTeHus ¢
ucnonb3zoBanueM metona ELISA. B wactHocTH, 15 Mk IgG o0benuusnm ¢ 15 MIT MOKPBIBAIOIIETO
oydepa B coornHomenuu 1/1000 u mocne TiiarenbHOro nepememuBaHus 150 MK MOIy4eHHOTO
pacTBopa J00aBISUIM B JIYHKH 906-JIyHOUHOW CTEpUJIBHOM IUIAHIIET W3TOTOBJIEHHOIO U3
noJucTuposna, npeaHazHadeHHoro s ELISA. 3areM ruiaHmieT MHKyOMpOBajiM B T€UEHHE 3 4acoB
npu 37°C, mocie 4ero JIyHKH IUIaHIIETa TPHIKIbl IMPOMBIBAJIM MPOMBIBOYHBIM OydepoM mocie
3aBepIICHUs] TepHoAa HHKyOaluu. 3aTeM JIMCTh OOpa3loB pacCTeHHH, JIEMOHCTPHUPYIOIIUX
XapakTEpPHbIE BHUPYCHBIE CHMIITOMBI, T'OMOT€HM3UPOBAaJM B IPUTOTOBIEHHOM pPacTBOpE
SKCTpakIuoHHOro Oydepa A. 150 MK MmosydyeHHOro roMmoreHara J00aBisUId BO BCE JYHKH 96-
JYHOYHOTO TUIAHINETa U WHKYOHpoBanu B TedeHue 24 vyacoB npu 4°C, mocie 4ero CHOBa TPUKIbI
MIPOMBIBAJIM PACTBOPOM TMpombiBodHOTO Oydepa. 3arem IgG-Ap oObenUHSIIA ¢ MPUTOTOBICHHBIM
oytdepom s korbrorara B cootHomenun 1/1000. [Tocne cmemuBanus B IyHKH q00aBisui mo 150
MKJI TOJIyYeHHOTO pacTBOpa M WHKyOMpoBaiu B TeueHue 2—3 yvacos mpu 37°C. [locne mepuona
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MHKYOAIuy IMJIaHIIET enle TPU pa3a MPOMbIBAJIN MPOMBIBOYHBIM Oydepom. [IpombiBanue miaHIieTa
st ELISA oCyliecTBIssI € HMCHOJIb30BAHMEM aBTOMAaTHUYECKOW CUCTeMbl TpOMbIBKM ELISA
(mpombiBaTens cTpunoB A mukporuianmeTroB ELX50/8, Biotek) mocne kaxmoro srama. JlyHku
npoMbIBaJIM U MHKYyOupoBasn B 100 MK cyOcTpara mpu KOMHATHOM TeMIIEpaType W ONpeIessuiu
noromeHne npu 405 HM C HCIIOJNIB30BAaHUEM MHKPOTHTPOBAJILHOTO ILIaHmIeT-punaepa (Stat Fax
Microplate, Awareness Technology, CIIIA). Bce 00pa3iiel aHaIu3upOBaINCh B JBYX MOBTOpaxX,
pe3ybTaThl CYUTAINCH MOJIOKUTEIbHBIMU, €CIIU CPEJHEE MOMIOIIEHUE MPEBBIIIATIO0 WK PAaBHSIOCH
TPEXKPAaTHOMY CpEJHEMY 3HAUEHHUIO OTPHULATEIBHOIO (30pOBOr0) KOHTPOJIA. AJIBTEPHATHUBHO
HaJIM4YKME BUPYCOB MoATBep kaanu ¢ nomonipto RT-PCR [8, 9].

Drempaxyus Memabonruieckux ghepmenmos uz 0o6pasyos 1ucmves

O6pa3upsl aucteeB romoreHusuposanu B 100 MM Tpuc-HCI (pH 7,8) Oydepe, conepxariem
SMM IATT, 5 mM MgCI2-:6H20, 1 mM D/ITA, 0,5% Tputon X-100 u 1% IIBII. ITony4ueHHBIA
roMoreHar cHadana neHtpudyruposanu npu 1000g B Teuenue 10 munyT, a 3atem npu 5000 g B
teueHne 30 MuHYT. DTOT mpouecc npoBomwin mpu +4°C. AKTHBHOCTH (DEpMEHTA ONPEACIIsIIH
cnekrpodoromerpudeckum MetoaoM (Ultrospec 3300 pro, Amersham, CIIHA).

Anamu3 aktuBHocth  HAJ[-manarnmermaporenassl  (HAJI-MI, EC 1.1.1.38). s
onpenenenus aktuBHoctd HAJI-MJII™ peaknuonnas cpena coctosiia u3 100 mxM tpuc-HCI (pH
8,0) Oydepa, 1 MM OA, 10 mr/mn 6b1ubero ceiBopotounoro ansOymuna (bCA), 10 MM MgCl2, 0,15
MkM HAJI'-H, u ucnonp3oBasm 5-10 mxn ¢epmentHoro mpemapara. CrekrpodoTomMeTpuyecKkue
M3MEpEHHs] MPOBOAMIN B crekTpodoroMerpuueckux KrooBerax oObemom 1,0 miu. KonmuectBo
HAJI-H onpeznensanu mo CHUKEHUIO ONTHYECKOM MJIOTHOCTH MpHU ATUHE BOIHBI 340 HM B TeueHUe
1 munyTHI [2].

Ananu3 aktuBHOCTH acnapraramuHoTpaHcgepasbl (ACAT, EC 2.6.1.1). Peakuuonnas cpena
s onpenenenus aktuBHocTu ACT conepskana 100 MM Tpuc-HCI (pH 8,5), 2 MM DITA, 2,5 MM
2-okcormytapara, 10 mxr/mi nupunokcanbdocdara, 10 MM ITT, 12 ex/mn M/I" u cocrosina u3
0,2 MM HAJIX. Peakuuro HHUIIMHPOBAIH MTOCTE J00aBieHus B cpeay 20 MK 3KCTPaKTa JTUCTHEB U
2,5 MM L-acnaprara [10].

AHanu3 axkTUBHOCTH ajaHuHamuHOTpaHcdepassl (AJIAT, EC 2.6.1.2). [Ins onpeneneHus
akTuBHOCTH AJIAT Hcronbp30Baiu peakMOHHYI0 cpeay, cocrosuryto u3 100 MM Tpuc-HCI (pH
8,5), 2 MM DJITA, 2,5 MM 2-okcornyrapara, 10 mxr/mn nupugokcanbdocdara, 10 MM ATT, 12
en./mn nakraraeruaporesassl U 0,2 MM ucnons3oBanin HA/TH. Ilocne noGasienus B cpeny 20 MK
9KCTpakTa JUCcTheB U 10 MM L-anannna nannuurposany peakuuio [10].

Cmamucmuueckuti aunanusz. B pabore TmpeacTaBiaeHbl JaHHbIE TpPeX SKCIIEPUMEHTOB,
IIPOBEJICHHBIX B TpeX MOBTOPHOCTAX. CTaTUCTUYECKUN aHAIM3 MPOBOAMIICS HA OCHOBE t-KpUTEpHUs
CrplofieHTa: pa3iauuus MEXIy CPEAHHUMH 3HAYEHHSIMH CUMTArOTCs 3HauuMbiMH mpu p<0,01 (**),
p<0,05 (*). Bce 3HaueHUs BBIpa)KaIOTCs KaK CpeIHUE 3HAaYEHUS + cTaHAapTHas OUIMOKa CpEeIHero.

Pesynomamot u obcyscoenue

[Mmenuua (7riticum aestivum L.) siBsIeTCsI OHON M3 OCHOBHBIX ITPOOBOJILCTBEHHBIX KYIBTYP
U BXOJIUT B YUCJIO HauOoJiee Ba)KHBIX 3€PHOBBIX KYIbTYp BO BceM Mupe. OObIuHO cOOp ypoxas
3epHOBBIX B AsepOaiijpkaHe 3aBeplIaeTcs B aBrycTe, ypoKail COCTaBISI€T OKOJO CPEJHEro
IIATUJIETHETO YPOBHS, KOTOpBIM oOlleHMBaeTcsi npuMepHo B 3,1 mmuimoHa ToHH. Hecmorps Ha
OOLIMpHBIE TOCEBHbIE IJIOMAAN, O(UIMATIBHBIA Yypo)Kaldl MIIEHUIBI HEMHOIO NaJaeT HUXKe
CPEIHEro u3-3a BIMSIHMS Ha YpO)KaHOCTb, BBI3BAHHOTO KOJMYECTBOM OCAJKOB HIDKE CPEIHETO B
TeueHHe ce30Ha. Tem He MeHee, IIOOAIbHOE MPOU3BOJICTBO TIIEHHUIB CTAJIKUBAETCS C
MHOTOUHCIIEHHBIMH YTPO3aMHU, CBSI3aHHBIMH C aOMOTHYECKHMMM CTPECcCaMH, TaKUMH KakK XOJO[,
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3acyxa M 3acojieHHe, a TaKXkKe ¢ OMOTMYECKUMM CTPECCAMHU, B IEPBYIO OUY€pelb BBI3BAHHBIMU
HAaCEKOMBIMH-BpEIUTEIIMU U Oone3HsMu. OOecrieueHre O€30MaCHOCTH MHIIEBBIX MPOAYKTOB
BHYTPU CTpaHbl BXOIUT B YMCJIO IEPBOCTENEHHBIX 3a/Jad JUlsl Pa3BUTUS CEIbCKOIO XO3SHCTBA.
CrnenoBarenbHO, MpoOIeMa CO3JaHHUs BRICOKOYPOXKAHBIX COPTOB CEIbCKOXO3IHCTBEHHBIX KYIBTYP,
allalTUPOBAHHBIX K MECTHBIM YCIIOBHSIM M YCTOWYMBBIX K BUPYCHBIM 3a00J€BAHUSAM, CTAHOBUTCS
BakHelmel mpobiemoil. OgHAKO TMOJydeHHE YCTOMYMBBIX K OOJIE3HSIM COPTOB pacTeHU
OKa3bIBaeTCs CIOKHOM 3a1ayeil h3-3a 3HAYUTEIbHOM M3MEHYMBOCTH (DUTOMATOTEHOB, B TOM UYHUCIIE
BHPYCOB, KOTOpbIE OBICTPO TMPEOAOJIEBAIOT MEXAaHW3MbI YCTOMYMBOCTU. OJHU TOJIBKO BHPYCHBIC
3a00yieBaHUsl MOTYT TMPUBECTH K CHUXKEHHIO ypoxkaiHocTH A0 60%. C 1enpio OLEHKH
BCTPEYAEMOCTH U 3a00JIeBa€MOCTH BUpYCaMU KenTod KapiaukoBocTu siumeHs (BYDV), Bupycom
nosiocaroil Mo3zauku nueHunsl (WSMV), Bupycom kapiaukoBoctu nueHuusl (WDV) u Bupycom
[IOYBEHHOW Mo3aukH nueHu1sl (SBWMV) B 10KHBIX M BOCTOUHBIX IIpearopbsax KaBka3zckux rop Ha
OCHOBHBIX MIIEHUYHBIX MOJAX A3epOaiipkaHa B pervoHax BblpamuBaHus mmeHuns! (I'oOycraw,
[llemaxunckas u McManmnuHCKass MpoBUHIIMK) B miepuon ¢ Mas 2022 roma mo utonb 2023 roma
OBUIO TPOBENEHO HECKOJIBKO (PUTOMATOIOIMYECKUX MOHHUTOPUHTOB. Bcero Obuto coOpaHo
64 oOpasiia MHIEHWIBI C CHMOTOMAaMH, HAalNOMUHAIOIIUX BUPYCHYIO HMH(EKIHIO, METOIbI
ummyHo(epmenTHoro aHanu3za (MDPA) u nonumepasHoW LEeNHOM peaknuu ¢ OOpaTHOH
tpanckpunuueit (OT-IILIP) ucnonp3oBamuch a1 oOHapyKEHUs BUPYCOB MIUEHULbI. CUMITOMBI
BHUPYCOB, MOPAXKAIOUIUX MIIECHUIY, pa3ndyaliCh B 3aBUCUMOCTH OT KOHKPETHOTO BHJAa BHpyca U
cragun uHpeknun. OOmue CUMOTOMBI, HaOMIOgaeMble MPH 3aPAKCHUH PA3IMYHBIMH BHUPYCAMH
IIIECHUIbl, BKIIOYAIOT JKEJIThIE WM CBETJIO-3€JICHbIE IOJIOCHI Ha JIUCThSIX, KOTOPbIE MOIYT OBITh
napajyieIbHbIMA  WINM TEPHeHIUKYIAPHBIMM K OKHJIKAM, XJIOpO3 (TIOXKEJITEHHE) JUCTbEB WU
MOSIBJIEHUE XJIOPOTUYECKUX ISTEH HA JIUCThSIX, YMEHBIICHUE Pa3MEPOB JIMCTHEB U BCETO pPacTEHUS,
3aMeJICHHBIN pOCT, Ae(opMaIisl KOJIOChEB, MOJAaBICHHOE [IBETCHNE U 00pa30BaHUE 3€PEH, a TAKKE
yMeHblIeHue ypoxkaitHoctu (Pucynok 1).

PI/IC}’HOK 1. CI/IMHTOMI:I, BbI3bIBACMbIC BUPpYyCaMU Y paCTCHI/Iﬁ NIICHUIBI

MHorue BHUPYCBHI, KOTOpbIE €CTECTBEHHBIM 00pa3oM 3apa)kaloT TIIEHUIlYy, OOBIYHO
MepealoTCs MEXAY PACTECHHUSIMH Yepe3 HACEKOMBIX-NIEPEHOCUHMKOB. OJHAKO CYLIECTBYIOT TaKXke
nepesaBaeMble 4epe3 MOYBY BUPYCHI, MEPEHOCUMBbIE KOPHEBBIM MapasutoM Polymyxa graminis,
KOTOPBIE BBI3BIBAIOT CEPbE3HBIC 3a00EBaHUS MIIEHUIIBI [6, 7].
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K uucny BupycoB, KOTOpble, Kak U3BECTHO, HAHOCST CEpbe3HbIN yIIepO MoceBaM MIIEHUIIbI BO
MHOTHX CTpaHax, oTHocaTcss WSMYV, pacripocTpaHsieMblii 3puO(UIHBIM TIIIEHUYHBIM KypUaBbIM
kiemom; WDV, nepenaBaemsriii mukaakoit Psammotettix alienus; BYDYV, nepenatomuiicss Tiieii; u
BHUPYCHI, Nepenaromuecss 4depe3 mouBy, BkIodas SBWMYV, nepenaromimecss depe3 300CHOPHI
MMOYBEHHOTO IIIa3Moauo(opHOro MuKpoopranusma Polymyxa graminis. SBWMV He Obln
oOHapy)KeH B MpOTeCTUPOBaHHBIX oOpas3nax. Ilockonmbky SBWMV mnepemaercs MOYBEHHBIM
rpuboM, ObUTM TPOBEJCHBI ATbHEHIINE UCCISIOBAHUS ISl YCTAaHOBICHHS MIPUCYTCTBUS BUpYyca U
ero rpuOKOBOrO BeKTOpa B 00pa3lax IOYBBI C HCIOJIB30BAHMEM METOJA PACTCHUN-TIPUMAHOK.
OpnHako HM O/THA M3 3€JICHBIX YacTel WM KOPHEH pacTeHUH-TIPUMaHOK He Oblia 3apaxxeHa SBWMV
umu P. graminis cOOTBETCTBEHHO. JlJI1 BBISIBICHHS] BUPYCOB IIIECHUIBI MCIIOJIB30BAINCH METObI
NDA u OT-IILIP, B pe3ymbTare 4ero OBUIO BBHISBICHO, YTO YPOBEHb 3a00JEBAEMOCTH BHpYCa
WSMV cocrasnsno 12,4% u 19% B 2022 u 2023 rogax COOTBETCTBEHHO, TOIAA KaK YPOBEHb
3aboneBaemoctu Bupyca BYDV coctasmsuio 14,6% u 8,5% cooTBETCTBEHHO.

Cpenun HuX Hambosee pacrnpoctpaHeHHbIM Obl1 WSMYV, 3a Hum ciienoBasim WDV u BYDV.
[lo naHHBIM MONEBBIX HAOMIONEHUN 3a00JI€Ba€MOCTh OOCIEIOBAaHHBIMU BUPYCaMH Ha BCEX
MIIEHUYHBIX N0JsAX cocTaBuiaa MmeHee 20%. 3a mocieaHue roasl B pa3HbIX CTPaHaX MHUPA BBISBICHbI
JIOTIOJIHUTENbHBIE OO0JIE3HH, OCOOCHHO TE, KOTOPHIE MOPAKAIOT AMKUE 3J1aKH, KOTOPbIE MOTYT
CIIY’)KUTh ~ €CTeCTBEHHBIM paccagfHukoM HuH(pekuil. OaHako KOHKpPETHbIE BO30YIUTENH,
OTBETCTBEHHBIC 32 ATH 3a00JIEBaHUS, 0 CUX MOp HE WACHTU(UIHPOBAHBL. CTOUT OTMETHUTH, YTO
OOJIBIIMHCTBO BUPYCOB, MOPAXKAIOIINX 3€PHOBBIC, HE MEPEJAIOTCS Yepe3 CEeMEeHa, 3a MCKIIIOYeHUEM
BHpyCa IOJOCAaTod MO3auKH SYMEHS W BUPYCAa IOYBEHHOW MO3aWKHU MILIEHHULIBI, I7I€ YPOBEHb
3apa)keHusT HEKOTOpbhIX copToB MoxeT pgocturarte 100%. CrenoBarenbHO, MOBBIIIEHUE
YPOXKAMHOCTH MIICHUIBI MOXKET BKJIIOYaTh B ce0si OTOOp COPTOB, YCTOMYMBBIX K 3TUM BHpYCaM, U
MHTErpalyio JOHOPOB YCTOMYMBOCTU B mporpammsbl cenekuuu. C apyroit croponsl, xots JIHK-
BHUPYChI UMEIOT OoJjiee HU3KYI0 4acToTy MyTtamnuii, yem PHK-Bupychl, mpoliecc ux peruimkanuu
OBICTPBIN M COMPOBOXKIACTCS YBEIHMUECHUEM TOMYISIUI BUPYCOB.

DBOJIONMS, AMHUIEMHUONIOTUS U OpraHu3anus nomyiasuuonHoro renoma JIHK-Bupycos eme
00JIbILIE OCIIOKHSAIOTCSI TEHETUUECKUM JIpeoM, OBICTPO aganTUPYIOIIUMCS K U3MEHEHHSIM B CpeJie
X035MHAa M MOTOKE TeHOB. OXKMIaeTcs, YTO €CTECTBEHHBIH OTOOp CTaHET OCHOBHBIM (haKTOpOM,
BIMSIOIIMM Ha NPOCTPAHCTBEHHBIH T'€HETHYECKMH COCTaB NOMYISIUMA (QUTONATOreHOB B
CEJIbCKOXO3SIIICTBEHHbIX ~ ycioBUAX. Kpome TOoro, pekoMOMHanusi  SBISETCS  3aMETHBIM
SBOJIFOIIMOHHBIM TIPOIECCOM, CIOCOOCTBYIOIIMM pa3HOOOpa3nto, HabIonaeMomMy y OOJBIIMHCTBA
BUPYCOB. UTOOBI MOHATH B3aUMOJEHCTBUE MEXIY PACTCHUSMHU U MAaTOr€HaMHM, a TAK)Ke PEaKIHIo
pacTeHHil Ha BUpPYCHble MH(EKLNHU, BAXKHO BBIACHUTH META0OIMYECKHE H3MEHEHUS, BBI3BAHHBIC
TakuMH UHPeKuusaMu. [loaTromy Harmie ucciegoBanre ObIJI0 COCPEIOTOUEHO HAa aHAJIN3€ U3MEHEHUH
aKTUBHOCTH MeTa0oIn4ecKuX (pepMeHTOB, BbI3BaHHBIX WSMYV, B paznuuHbIX 00pa3iiax MieHHUIIbI.

B nucThsax 00enx KOHTPOJBHBIX, 3apa’KEHHBIX BUPYCOM MSTKOM MIIEHUIIbI, Obljla POBEAEHA
CpaBHUTENbHass ouLeHKa akTuBHocTH (epmenta HAJ[-MJII, wurpatomero BaxHyK poilb B
pacripesieieHu (POTOCHUHTETHUYECKUX AaCCUMMJISATOB IO pa3jIMYHBIM OpraHaM M MOAJIEpKaHUU
OamaHca Mexay IpoueccaMu (pOTOCHHTE3a U AbIXaHUs. Pe3ynbTarTbl Moka3aiu, YTO y PacTeHHH C
BBICOKOM KOHIIEHTpallel Bupyca akTUBHOCTh (pepmeHTa coctaBisuia 16,88+2,0 mkmonbs OA/Genok
MHH ', B TO BpEMs KaK y KOHTPOJIBHBIX PACTEHUM 3Ta aKTUBHOCTH cocraBuia 10,9+1,2 Mxmons
OA/6eoK MHH ', 4TO yKaselBAeT HA IMOBBIIICHAE AKTHBHOCTH (epMenta 10 1,5 pasa mpu
o6uornueckom crpecce (PucyHok 2).
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Pucynok 2. M3meHeHne akTUBHOCTH (EPMEHTOB, YYACTBYIOIIMX B OOMEHE yriepojga M a3oTa, B
JUCTBSX 3apaKeHHBIX BUpYycoM pactenuil mureHunsl: A) HAI-M/I; B) ACAT; C) AJIAT

AxtuBHOCTh ACAT ouenuBasach Ha (UIaroBbIX JMCThSX BCEX H3YYEHHBIX COpPTOB. Y
pacTeHHi ¢ BBICOKOM KOHILIEHTpanueil Bupyca aktuBHOCTs ACAT Bo3pacTana npuMepHo B 2 pasza: ¢
0,062+0,008 MKMOTL Mr Genka | MHH =y HE3apaKCHHBIX BHPYCOM pactenmii mo 0,117+0,02
MKMOJIb M GeTKa | MHH 'y 3apaKeHHBIX BHPYCOM PACTEHHIl, 4TO OKA3anoch HAHOOJIEe BHICOKON
akTuBHOCTBI0O ACAT cpenn usydeHHblx oOpa3noB. AkTUBHOCTE ACAT y 3apakeHHBIX BHUPYCOM
pactenuii ¢ Huskoil koHuentpammein (0,062+0,005 MkMoOnb Mr Genka | MuH ') GbLIa JIHMIIb
He3HAYUTeNnbHO BbIIe, 4yeM B KoHTpone (0,051+£0,004 wmkmonp w™r Genka ! MI/IH_I). vy
WHOUIMPOBAHHBIX BHUPYCOM pPAacTEHHH C CpeaHed KOHIeHTparnueld Bupyca akTuBHOCTE ACAT
cocrapmsima 0,112£0,001 MkMonb Mr Genka ' MHH |, B TO BpeMs KaK y 30POBBIX PACTCHHIA
akTUBHOCTH epmenTa coctaBmia 0,079+0,01 Mkmonb Mr Genka | MI/IH_I, noBbIIasack 10 1,2 paza.
ITpu camoit OonblION KOHIEHTpauuu BHpyca akTUBHOCTH ACAT Obuia B 2,3 pas3a BblLE Y
WHOUIMPOBAaHHBIX BHPYCOM DPACTEHHH 110 CPaBHEHHIO C KOHTPOJIBHBIMH — PAaCTEHHSMH,
JIEMOHCTPUPYS HAUOOJIBIIYIO0 Pa3HUILY MEX]Y SKCIIEPUMEHTAIbHBIMU U KOHTPOJIbHBIMU YCIIOBUSIMU
(Pucynox 2B).

AKTUBHOCTbH anaHuHamuHOTpaHchepassl (AJIAT) B nUCTBAX pacTeHMH CHIIBHO MOBBIIIANACH
npu crpecce (Pucyrok 2C): ¢ 0,076+0,01 o 0,084+0,02 MKMOIB Mr OGeKa ' MHH |y pacTeHHII ¢
BBICOKHN KOHIeHTpanuen Bupyca ot 0,093+0,01 mo 0,341+£0,05 mMxmons wmr Genka | MuH |
(yBenuuenue B 3,9 pasza). CuuraeTcs, 4YTO HAKOIJICHUE allaHWHA KaK CBOOOIHOW aMHUHOKHCIIOTHI B
PaCTUTEIBHBIX OpraHU3Max SBJISETCS PE3YIBTATOM CHM)KEHUS 3araca BoJbl B TUCThIX. CylllecTByeT
MOJIOXKUTENIbHASL KOPPEJSIUA MEX1y AKTHMBHOCTBIO ()EPMEHTOB, YYACTBYIOIIMX B MeTabOIM3Me
aJlaHUHa, IpU OMOTUYECKOM CTpecce.

W3yueHune ypoBHEH akTHMBHOCTH 3THUX ()EPMEHTOB B MH(HUIHMPOBAHHBIX BHPYCOM PACTEHUSX
MOXET CHOCOOCTBOBATH JIYUIIEMY MOHUMAHUIO METa0OIMYECKUX M3MEHEHUH M (PU3HOIIOrHYecKUX
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peakiuii, BBI3BIBAEMBIX BHPYCHbIMH HH(pekiusMu. Kpome Toro, Takue HCCICIOBaHUS MOTYT
IIOMOYb B pa3pabOTKe CTpaTeryii Mo CHIKCHHUIO BO3JICHCTBHSI BUPYCHBIX 3a00JICBaHHUI Ha 3[J0POBbE
U TNPONYKTUBHOCTh pacTeHui. Pabora BBINIONHEHA TPU MOJJEPXKKE TIpaHTa A3zepOaiipkaHCKOTO
nayunoro ¢onga AEF-MCG-2022-1(42)-12/07/3-M-07.
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TEXHOJIOI' S BHIPAIIIUBAHUS Y TIPOAYKTUBHOCTH CBEKJIBI
B ASEPBANJI)KAHE

©Maxcyooe III. M., Hayuno-uccnedoeamenbCKull UHCMUmym 060uje800Ccmaed,
2. baxy, Azepbaiioscan, shabanmaxsudov@gmail.com

BEET GROWING TECHNOLOGY AND PRODUCTIVITY IN AZERBAIJAN

©Makhsudov Sh., Research Institute of Vegetable Growing,
Baku, Azerbaijan, shabanmaxsudov@gmail.com

Annomayusn. Ha tepputropun AOmepoHa H3y4eHAa YpPOXKAMHOCTH CTOJOBOW CBEKJIBI INPH
pPa3IMYHBIX HOpMaX BHECEHUS KaJIMMHBIX YIOOpEeHUH. YCTaHOBIEHO, YTO OpTaHUYEeCKUue W
MUHEpaJbHbIE YIOOpPEHUS 3HAYUTEIHHO BIMUSIOT KaK Ha MOPQOJIOTUIO, TaK U HA MPOAYKTUBHOCTh
CTOJIOBOI CBEKJIbI. BblIO BBINONHEHO 4 BapuaHTa BHECEHUS ynoOpeHuil. Pe3ynbrar skcriepumeHTa
MOKa3aJl, 9TO BO BCEX BapHaHTaX HAOIIONAIOCH yBEIHMUEHHE MPOJYKTUBHOCTU CBEKJIbl. Hanbomee
s¢dekTuBHbII  BapuaHT B ycioBusx AOmepoHa —  GoH+N20PoKi2. JocToBepHOCTH
AKCIEPUMEHTAJIbHBIX PaboT ObLIa MpoBepeHa craTucTuyecku. [loaTBepkIeHa posib MPaBHUIBHOTO U
3(pQEKTUBHOTO HCIOJIB30BaHUS MHHEPAJIBHBIX yIOOpeHHMH B MOBBIICHUH  YPOXKANHOCTH,
3HAUYUTEINIFHO YITydlIeHa IPOpabOoTKa TEXHOJIOTHH UX BHECCHHS.

Abstract. In Absheron conditions, the yield of table beets was studied at different rates of
potassium fertilizer application. It has been established that organic and mineral fertilizers
significantly affect both the morphology and productivity of table beets. 4 variants of fertilization
were carried out. The result of the experiment showed that in all variants there was an increase in
beet productivity. The most effective option in Absheron conditions is Fon+Njy0P9oKjz. The
reliability of the experimental work was checked statistically. The role of the correct and effective
use of mineral fertilizers in increasing productivity has been confirmed, and the development of the
technology for their application has been significantly improved.

Kniouesvie cnosa: opraHndeckue U MUHEpalIbHbIE yIOOpPEHUs, HOPMbI YIOOpEHUil, CTOI0Bast
CBEKJIa, JIEMEHTHI MPOAYKTUBHOCTH.

Keywords: organic and inorganic fertilizers, fertilizer rates, table beets, productivity elements.

CBekJia — pacrnpoCTpaHEHHOE U IIMPOKO MCTIONB3yeMOE CEITbCKOX03SHCTBEHHOE PACTCHHE B
Azepbaiimxkane. [loBbllieHre ypoxkas U TOAOOP TEXHOJIOTHUU BBIPAIMBAHUS JTOTO BHIA BCETIa
akTyanabHO. [I03TOMY Ipu BHECEHUHU BCEX OPTaHMYECKHX W MUHEPAIbHBIX YIOOPEHUI Ha MTOCEBHbBIE
TUIONIA/IA JJAHHOTO pacTEHUs BCETIa HAOMomaeTcsl BEICOKHMA ypokait [1].

Hapsimy ¢ JpyruMe  arpOTeXHHYECKHMMH  MEPONPHUATHSIMH  YBEIUYCHHUE BHECCHHS
MUHEPATBHBIX YIOOPSHHUH ¢ KaKJIbIM TOJIOM IOBBIMIACT MPOAYKTUBHOCTH CEIThCKOXO3HCTBEHHBIX
pactenuii [2-5]. Ilpu TpexkpaTHOM BHECEHHHM B KOPHEIUIOABI OPTaHMYECKUX W MHUHEPAIbHBIX
ynoOpeHuil B BHJE TOAKOPMKH, 332 BETETAIMOHHBIN IMEpPHOJ CKOPOCTh UX YCBOCHHUS DPACTEHUEM
BBICOKA M YPOXKaWHOCTDh yBeIHUIHBaeTcs [7].
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VYnobpenns u 3anachkl MOYBBHI A3PGEKTHBHO UCIOJIB3YIOTCS pacTeHusMU. Ecinu ynoOpenus He
BHOCSITCSL B IIPABHJIBHOM HOpME U MPOMOPILMH, MPOMOPILHOHATIBHO MPUPOIHBIM pecypcaM IOYBBI,
MOYBEHHAs cpena 3arps3HseTcs U 3(PPEeKTUBHOCTh ymnoOpeHui cHmkaeTcs. PacTeHue comepxut
HEHY)KHbIE MUHEpAJIbHbIE COCTMHEHNUS, 0COOCHHO COSAMHEHHS a30Ta U XJIOpa, YTO CO3AET YCIOBUS
JUIS ~ HakKOIUIEHUSI B IUIOAAX HEHYKHBIX BellecTB. B pe3ynbrare CHIKAeTCs  Kak
MPOU3BOIUTEIIBHOCTD, TaK U YXYAIIAETCA KaueCTBO MPOAYKLIMH [6, §].

[TosTOoMy, 4TOOBI TOTYYUTh BBICOKHI ypOKaik OT CTOJIOBOI CBEKJIbI, HEOOXOAMMO MPABHIBHO
CHaO)XaTh PAacTeHHWE TAaKUMH NHUTATEIbHBIMH BEIECTBAMM, KaK a30T, (ochop M Kammid, HA BCeX
cTanuax pa3BuTui. [Ipyu 3TOM COOTHOLIEHHE MUTATEIbHBIX BELIECTB JIOJKHO OBITH MPaBUIIbHBIM,
9YTOOBI OJYYUTh BBICOKUH ypoxail. Eciu anemenTs! azota, pocdopa u kanus HenmpaBUiIbHBL, T. €.
HE COOTBETCTBYIOT IOTPEOHOCTAM pACTEHMsI, MOJIHOLEHHO NMTAaTh pacTeHHE HEBO3MOXHO. B
pe3yJIbTaTe Yero CHUXKAETCs MPOU3BOAUTEIILHOCTS [9].

Llenpto paboThl SABISETCS M3YYEHHE ONTHUMAJIbHOW TEXHOJIOTMU BBIPAIIMBAHUSA CTOJIOBOM
CBeKIIbI (Beta vulgaris var. esculenta L.) B ycnoBusax AOimepoHa.

Mamepuan u memoouxa

B kauecTBe 3KCIIEpUMEHTAILHOIO Marepuaia MCIOJIb30BaIM COPT CTOJIOBOM CBEKJIbI bopmo-
137. OnbIThI POBEAEHBI IO 5 cCXeMaM IMOCAJKU, 5 cpoKaMm MOCAAKU M 5 HOpMaMm yIoOpeHHi Ha
wiomaau 0,045 ra B Tpex MOBTOPHOCTAX Kaxkaasi, IIMPUHOH 8,5 M 1 yinHO# 50 M Ha AGLIEpOHCKOM
BOX. OrmbIThl NpOBOIUIUCH B COOTBETCTBUHM C IUIAHOBBIMHM 3TamamMu pabOT MO MporpaMmme,
YTBEPK/I€HHOW YUYEHBIM COBETOM MHCTUTYTA OBOIIEBOCTBA.

Cpoku noceBoB: 10—15 mapra (kouTpoib); 2. 01-05 mapra; 3. 20-25 mapra; 4. 01-05 anpens;
5. 10-15 anpens B noceBHO nepuo/.

BapuanTts! BHecenus ynoopenuii: 20 1/ra HaBo3a (poH); poH+N|20Ps0Keo; hoH+ Ni2oPs0Koo;
MCIONB30BAIMCH HOPMBI yaoOpeHuii GoH+N20Ps0K 2.

[loka3zarenb ypoxkalHOCTH PAaCCUMTHIBAIN IIyTEM HAXOXKIACHUS CPEAHEH LEHbl YpOKAMHOCTH
OJTHOTO PACTEHUSI HAa MOMEHT OIPEICICHUS U YMHOXXEHUS TOJIYYCHHOW II€Hbl Ha KOJIMYECTBO
pacTeHui Ha ra.

Pesynomamot u obcyscoenue
[Ipy w3yd4eHUM 3aBUCUMOCTH YHCJIA JIMCTBEB M BBICOTHI CBEKJIBI OT CPOKOB TIOCEBA
YCTaHOBJIEHO, YTO KOJMYECTBO JINCTHEB OBLIO BHINIE HA KOHTPOJIBHOM BapUaHTE, a BBICOTA PACTCHUS

BBIIIE B ITOCaIKax, mpoBeaeHHbIX 01-05 mapra (Pucynok 1).
@
o
™

o
L()— -

N B ™

— o

™ I ™ ™

10-15 mapra 01-05 mapra 20-25 mapta 01-05 anpenbs 10-15 ampenbs

I 351
P 287
N 326
s 273

B KoandecTBO IMCTHEB, B BricoTa pacTeHuid, SM

Pucynok 1. KoimaecTBO 1 BBICOTA JINCTHEB CTOJIOBOM CBEKJIBI B 3aBUCIMOCTH OT CPOKOB IToceBa. 1 —
2017; 2 — 2018; 3— 2019; B cpennem 3a 4-3 roga
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[IpoAomKUTENbHOCTh OMPBICKUBAHUS TaKXKe TOBJIHMSUIA HAa MacCy HAA3€MHOM YacTH U
KOPHEIUIOZIOB CTOJIOBOM CBEKJbl. Tak, HamOoJjblllee 3HAUYEHHE ATOrO IMOKazarens (1Mo CpeaHUM
3HaYCHHUSIM 3a 3 rona) 3adukcupoBaHo B mepuon moceBa 01-05 mapra (Macca Haa3eMHOU 4acTw
149,7 r, macca kopHemionos 296,4 r).

Bapuant ¢ HaumenbImM W3 3TuX nokasareneit (103,2 r u 245,8 r) — cpok noceBa 10-15
anpens. OcTajbHble BapUaHThl 3aHSJIM B O3TOM OTHOIICHUU TMPOMEKYTOUYHOE IMOJIOKEHUE
(Pucynox 2).

282.8 296,4
149,
1i| II 1i| 116I [
10-15 mapra 01-05 mapta 20-25 mapta 01-05 anpenbs 10-15 ampenbs

B Hazemuas ouomacca, T MMacca KOpHEMIOI0B, T

X+Sg =129,12+9,71 X+Sg = 272,52+9,55
Cv =15,04% Cv=7,01%
HPIIOS = 28,59 r nnm 22,42% HPII05 =32,051 umu 11,39%

Pucynok 2. 3MeHeHne Macchl KOpHS U MJIOJOB HA/I3€MHOM YacTH CBEKIBI B 3aBUCUMOCTH OT CPOKOB
moceBa, | — 2017 r.; 2 — 2018; 3 — 2019 rox; B cpennem 3a 4-3 roma

CrarucTuyeckuil aHajau3 IOJIYYEHHBIX JaHHBIX IOKa3al, YTO CPEIHSAs Macca HaJ3eMHOM
gacTu coctaBmwia 129,1249,71 1, umsmenunBoctb — 15,04%. Ilo cremenu TouHocTH (C
BEPOATHOCTBIO 95%) BapuaHT cpoka noceBa 01-05 mapra Taxke ominyancs ot BapuaHTtoB 01-05
anpens 1 10—15 anpens. Takum oOpaszom, B 310 Bpemss EKMFO05 cocrasisin 28,95 r unu 22,42%.

N3ydeHo BiMsHNE KaIUHHBIX YIOOPEHUI Ha CTPYKTYPHBIE 3JIEMEHTBI CTOJIOBOM CBEKIIBI.

CratucTuyeckuil aHajau3 IMOJIyYEHHBIX JaHHBIX MOKa3bIBA€T, YTO CPEIHEE MAaTeMaThuyecKoe
3HaYUeHUEe Yucia JUCThbeB cocTaBuio 32,80+3,36 enuHMI], U3MEHYMBOCTh BAapUallUd COCTABUIIA
20,50%, HPII05 10,93 equnann umu 33,3%.

[Tokazarenu BBICOTHI pacTeHui cocraBwim 47,36+£3,35 cm, 14,14%, 10,89 cm umu 23,0%
COOTBETCTBEHHO. CTaTUCTUUYECKU Pa3INyMsl, MOJyUYE€HHBIE 110 KOJIWYECTBY JHUCTHEB MPU BCEX TPEX
7103aX Kajusl, 3HaYMMbI C BEPOSITHOCTBIO 95%.

PazHuna, monydyeHHas B BapMaHTe ¢ y4yeToM (HOHA, HAXOAUTCS B Ipeienax HHTepBaia
JIOCTOBEPHOCTH. AHAJOTMYHYIO TEHJIEHIIMIO MOXHO HAOMIOAaTh M B IIOKAa3aTesie BHICOTHI PACTEHUS.
W 3pech 03bl KamuHHBIX YIOOpEHHI OKazalu Ha pacTeHHE JOCTOBEPHOE BIMSHUE Ha YpOBHE
BEpOATHOCTH 95%.
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Pucynok 3. Mi3MeHeHHe KOJIMYECTBA JIMCTHEB M BBICOTHI PACTEHHH CTOJIOBOM CBEKIIbI B 3aBUCHMOCTH
OT 71036l KanuitHbix yaoopennii. A — 2017; B — 2018; C — 2019; D — cpennee 3a Tpu roga. a — 0e3
ynobpenunit (KoHTpoJb); b — HaBo3 20 1/ra (GoH); ¢ — don + NixPgeKeo; d — PoH + NipP120Keo; € — don
+N120Pg0K120
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HPIIO5 = 69,34 r HPII105,% = 44,0% HPIIO05 = 43,09 r HPI105,% = 39,0%

Pucynok 4. 3MeHeHHe MacChl HAA3EMHOM YaCTH U KOPHETUIOA0B CTOJIOBOM CBEKIIBI B 3aBUCHMOCTH OT
HOpM yaoOpenuii. A — 2017; B — 2018; C — 2019; D — cpennee 3a Tpu roga. a — 0e3 ymoOpeHwuid
(xouTpoih); b — HaBo3 20 T/ra (PoH); ¢ — hoH+N12PgeKeo; d — hoHTN120PgKgg; € — PoH+N120PgoK 120
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Bwisoo
[To pe3ymbpraraMm HCCAEAOBAaHHWN YCTAHOBJIEHO, YTO CPOKH TIOCEBA W HOPMBI YIOOpCHUIA
OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HAa CTPYKTYpHBIC IMOKA3aTEelId PACTEHHUS CTOJOBON CBEKIIHI.
Hawmnyumuii pesyaprar (110 cpeHUM 3HAUEHUSM 3a TpHU roja) noiydeH B nepuon nocesa 01-05
MapTa npu poHOBBIX HOpMax yaoOpeHus N0PgoK .
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EFFECT OF HIGH SALT STRESS ON GERMINATION AND GROWTH
OF SOME VARIETIES OF COMMON BEET

©Hajiyeva L., Institute of Bioresources, Ganja, Azerbaijan, zahid.mustafayev67@mail.ru

BJIMAAHUE BBICOKOI'O COJIEBOI'O CTPECCA
HA BCXOXKECTb U POCT HEKOTOPBIX COPTOB CBEKJIBI IOCEBHOM

©rl'aoscuesa H. H., Hncmumym duopecypcos,
2. [anooica, Azepbaiiodican, zahid mustafayev67@mail.ru

Abstract. Information is provided on soil salinization as the most common abiotic stress that
reduces the productivity and quality of agricultural plants. Salt stress is associated with lipid
peroxidation in cell membranes, DNA damage, protein denaturation, carbohydrate oxidation,
pigment breakdown and disruption of enzymatic activity, as well as metabolic adaptations,
including primarily the accumulation of osmolytes. The growth of higher plants in saline soil
depends on the salt tolerance of the plant species. Reduced plant growth due to salinity includes
a reduction in plant leaf area. A pot experiment plant materials was carried out based on investigate
the effect of salt stress on growth and state stomatal of three sugar beet (Beta vulgaris) cultivars,
Cooper, Tarifa and Taltos which import from Denmark. Plants were harvested after 30, 45 and 60
days of salt treatment and were separated into leaf lamina, petioles, stem, and roots.

Annomayus. llpuBenena nHGOPMAIK O 3aCOJICHHH 1T0YB, KaK HanOoJee pacpOCTPaHEHHBIX
aOMOTHYECKHX CTPECCOB, CHIKAIOIIUX MPOAYKTUBHOCTH M KAaueCTBO CEIBCKOXO3SHCTBEHHBIX
pacrenuil. CosieBoil cTpecc B3aMMOCBSI3aH C INEPEKHCHBIM OKHCICHHEM JIMIUAOB B KIETOYHBIX
MemOpanax, mnoBpexzaeHueM JIHK, nenartypanueil GenkoB, OKHCIEHMEM YIJIEBOAOB, pacraioM
MUTMEHTOB W HapymieHHeM (epMEHTATHBHONH AaKTHBHOCTH, a TaKXke MeTaboInYecCKuMHu
aJanTanusMH, BKIIOYAIOIIMMHU TPEUMYIIECTBEHHO HAKOIJICHHE OCMOJHMTOB. PocT BBICIINX
pacTeHHil B 3aCOJICHHOM MOYBE 3aBHCUT OT COJIEYCTOWYMBOCTH BUIOB pacTeHuil. CHHXKEHHEe pocTa
pacTeHHil u3-3a 3aCOJEHUs BKIIIOYAET YMEHbIICHHE IUIOIMIAN JIMCTHEB PACTEHUS. DKCIEPUMEHT C
pacTUTENLHBIMU MaTepHUaaMU B TOPIIKaxX OBLI MPOBEACH Ha OCHOBE M3YUEHUS BIUSHHS COJIEBOTO
cTpecca Ha POCT M COCTOSIHME YCTBHUI[ TpeX COpTOB caxapHoi cBekibl (Beta vulgaris): Cooper,
Tarifa u Taltos, koTopsie umnoptupyrorcs u3 lanun. Pacrenust cobupanu nocne 30, 45 u 60 nuei
00pabOTKHU COJIBIO U PA3/IENISAIN Ha JIUCTOBYIO IJIACTUHKY, YEPEIIKH, CTe0eNb 1 KOPHH.

Keywords: osmolytes, plant growth, soils, salt stress, sugar beet.
Knroueswvie cnosa: OCMOJIUTEI, POCT paCTeHHﬁ, I104YBa, CoJIeBOH CTpPECC, CaxapHad CBCKJIA.

Many authors reported that salinity is considered as one of the most common abiotic stresses
reducing the productivity and fruit quality of crop plants [1-3].

The major contributing factors to soil salinization include climate change, leading to land
degradation and desertification [4], as well as the poor quality of irrigation water and irrational
fertilization management, which results in reduced productivity in either irrigated or rain fed
farming systems [5].
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The compromised crop performance is the result of a combined osmotic and ionic stress that
induces complex interactions at morphological, physiological, biochemical and molecular level [6,
7] thus leading to altered photosynthetic activity, detoxification capacity, energy state and plant
cellular homeostasis [8-10].

In particular, salt stress is interlinked with lipid peroxidation in cellular membranes, DNA
damage, protein denaturation, carbohydrate oxidation, pigment break down and impairment of
enzymatic activity, as well as metabolic adaptations, mainly involving the accumulation of
osmolytes [11].

Osmolyte accumulation acts in favor of cell water uptake and cell turgor maintenance,
stabilization of membranes, enzymes and proteins and the reduction of oxidative damage due to
decreased reactive oxygen species (ROS) levels, thereby contributing to redox balance [12].

Well known examples of metabolites with an osmoprotective function under salt stress
conditions are certain amino acids, mainly referring to proline, and glycine betaine, belonging to the
group of quaternary amines [13].

Growth of higher plants in saline soil depends on salt tolerance of the plant species. The
decrease in plant growth due to salinity includes a reduction in the leaf area of the plant. The
reduction in growth is a consequence of several physiological responses including modification of
ion balance, water status, mineral nutrition, stomatal behavior and photosynthetic efficiency [14-
16].

Materials and methods

A pot experiment plant materials was carried out based on investigate the effect of salt stress
on growth and state stomatal of three sugar beet (Beta vulgaris) cultivars, Cooper, Tarifa and Taltos
which import from Denmark. Chosen kinds according to preliminary information on their growth
under saline conditions.

The growth conditions were temperature of 23-25°C, a photoperiod of 14 hours, a relative
humidity of 60-70% and a light intensity of 10-15 klx was created in the green house for planting
and cultivation of plant. Seeds were sown deep 15 cm diameter in plastic containers filled with soils
which were concentrate with 0,2 and 0,5% Na,SO,4 and NaCl. salt stress. Growth was measured as
leaf area, weight of leaves.

Plants were harvested after 30,45 and 60 days of salt treatment and were separated into leaf
lamina, petioles, stem, and roots.

Results and Discussion

During the observation of the obtained sprouts, it was determined that the Tarifa variety is the
first, the Cooper is the second, and the Taltos variety is the last in terms of the germination
percentage of the seeds in different concentrations of both salts (Table 1).

Regardless of the variety, the percentage of germination in both concentrations of Na;SO4 was
higher compared to NaCl. The highest germination percentage was observed in the Tarifa variety
under the influence of 0.2% Na,SO4 salt. Wang found that high concentrations of NaCl inhibited the
germination of cucumber seeds [17].

From this point of view, Bybordi [11] found in Canola rape plant that as a result of increasing
salinity, seed germination, germination energy, root length and the number of young shoots
decrease. Accumulation of mineral nutrients and proline increases height, leaf area, and dry biomass
in rape seed. It is known that changes in the development and architecture of roots in halophytic
plants depend on the salinity level, type and mineral content of the soil.
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GERMINATION PERCENTAGE AND GERMINATION INTENSITY

OF SUGAR BEET SEEDS

Table 1

Varieties Variant Number of seeds Germ. energy Germination, %
Cooper Control 20.0 20+2.38 90.0
0.2% NaCl 20.0 25+3.67 60.0
0.5% NaCl 20.0 12+1.48 50.0
0.2% Na,SO, 20.0 18+1.76 70.0
0.5% Na,SO, 20.0 16+1.42 55.0
Tarifa Control 20.0 19+£1.82 95.0
0.2% NaCl 20.0 12+1.45 75.0
0.5% NaCl 20.0 10+0.96 60.0
0.2% Na,SO, 20.0 14+1.42 90.0
0.5% Na,SO, 20.0 11£1.0 80.0
Taltos Control 20.0 15+1.39 75.0
0.2% NaCl 20.0 13+1.52 65.0
0.05% NaCl 20.0 10+0.89 50.0
0.2% Na,SO, 20.0 15+1.43 75.0
0.5% Na,SO, 20.0 12+1.41 60.0

T. Pasternak et al. (2005) study the growth and development the roots of Arabidopsis
seedlings under salt stress in the agar-agar solution, they concluded that the elongation of the main
root due to the effect of stress slows down more than that of the lateral root, and the amount of the
lateral root increases [18].

The effect of stress on the organs of plants, on the development of leaves and architecture,
depends on the type of stressor, the duration of stress and the mineral content of the soil. Shows the
results regarding the dynamics of leaf area (Sy), leaf mass (M), leaf length (L;), plant mass (M,)

and root length (L;) in sugar beet vegetative organs (Table 2).

Table 2
CHANGE DYNAMICS OF SOME BIOMETRIC INDICATORS DURING THE ACTIVE
DEVELOPMENT PHASES OF SUGAR BEET UNDER SALT STRESS
Variety Variant Length leaf, L, mm L/L Sy, cm? Mpiant, 9
mm
30 days
Control 60.0 3.43 40.0+£2.46 15 10.3+0.99 28.9+2.14
- 0.2% NacCl 45.0+£3.14 35.0+£2.12 13 8.0+0.86 28.842.06
§' 0.5% NacCl 35.0+£2.11 30.0+2.06 1,2 4.0+£0.26 28.6+2.01
o 0.2%Na,SO, 57.0+£3.93 40.0+£2.44 14 10.1+£0.78 28.942.05
0.5%Na,SO, 40.0+2.57 33.0+2.11 1,2 7.4+0.69 27.8+2.0
Control 68.0+4.01 42.0£3.0 1.6 14.6+1.35 21.1£1.94
8 0.2% NacCl 52.0+3.66 44.0+3.98 1,2 9.0+0.99 28.842.02
‘_,E 0.5%NacCl 45.0+3.03 35.0+£2.14 1.3 6.2+0.57 28.7+£2.03
0.2%Na,SO4 49.0+3.13 41.04£2.51 1,2 7.3+0.59 29.5+£2.12
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Variety Variant Length leaf, L;, mm L/L Sy, cm Mpiant, 9
mm
0.5%Na,S0, 44.0+£2.95 36.0+£2.14 1,2 6.1+0.49 29.0+2.15
Control 70.0+4.51 40.0+2.43 1.8 16.1+1.79 32.3+2.18
0.2% NaCl 64.0+4.28 41.0£2.49 1.6 11.8+0.97 31.9+£2.19
o
E 0.5% NaCl 48.0+3.21 36.0+2.13 1.2 6.8+0.49 30.6+£2.49
0.2%Na,SO4 60.0+3.48 45.0+£3.16 1.3 11.8+0.97 33.2+2.58
0.5%Na,SO,4 58.0+3.22 40.0+£2.41 1.5 10.1 £0.86 29.9+2.13
45 days
Control 85.0+6.78 60.0+5.87 1.4 21.0+£2.67 81.0+7.34
- 0.2% NacCl 80.0+6.54 50.0+4.33 1.6 11.8+0.98 79.1+6.87
§ 0.5% NaCl 51.0£3.03 43.04+3.11 1,2 7.7+0.56 79.0+£6.88
o 0.2% Na,SO, 72.0+5.93 57.0+4.63 1.3 15.0+1.21 79.4+8.65
0.5% Na,SO, 55.0+4.32 42.04£3.03 1.3 9.5+0.82 78.9+6.56
Control 81.0+7.13 57.0+4.88 1.4 19.2+1.45 70.9+6.46
. 0.2% NaCl 69.0+5.14 56.0+4.47 1.2 13.7£1.03 78.4+6.73
(—*C-‘; 0.5% NaCl 60.0+5.14 55.0+4.44 11 9.6+0.86 78.1£6.73
= 0.2% Na,SO, 62.0+5.15 54.0+4.90 1.2 11.3£1.0 71.4+6.44
0.5% Na,SO, 56.0+4.62 49.0+4.87 11 8.5+0.67 79.0+7.0
Control 91.0+7.76 60.0+£5.0 15 27.0+£2.48 84.8+7.47
© 0.2% NaCl 70.0+6.58 55.0+4.42 1.3 15.1£1.26 82.7+7.22
% 0.5% NaCl 60.0+4.66 51.0+4.01 1.2 10.5+0.96 80.5+7.12
= 0.2% Na,SO, 75.0+6.73 62.0+4.99 1.2 17.0£1.43 82.0+7.13
0.5% Na,SO, 79.0+6.86 52.0+4.02 15 21.2+2.01 83.5+7.16
60 days
Control 99.0+8.36 80.0+7.23 1.3 27.442.34 113.9+10.1
= 0.2% NaCl 75.0£6.67 64.0+£5.67 1.2 13.8+1.22 111.6+10.0
§' 0.5% NaCl 63.0+£5.45 59.0+4.88 11 9.3+0.87 109.7+10.0
o 0.2% Na,SO, 88.0+£7.02 72.0+6.84 1.2 18.9+1.67 110.5+£9.99
0.5% Na,SO, 69.0+5.21 57.0+4.68 1.2 11.1£1.00 109.9+9.82
Control 101.0+9.28 72.0+6.66 15 30.8+2.89 115.1£10.21
. 0.2% NaCl 96.0+8.01 68.0+5.86 14 21.9+2.11 112.9+10.13
c_% 0.5% NaCl 93.0+7.99 70.0+6.22 14 18.5+1.54 112.0£10.1
= 0.2%Na,S0, 98.0+8.25 65.0+5.03 15 19.7+1.67 113.7£10.11
0.5%Na,SO,4 94.0+7.67 60.0+4.99 1.6 13.6£1.12 113.0+9.86
Control 95.0+7.87 71.0+£6.74 14 24.742.23 112.8+£9.98
© 0.2% NaCl 94.0+7.91 71.0+£6.83 1.3 18.0+1.67 111.1£9.94
'qg 0.5% NaCl 72.0+6.73 63.0+£5.42 1.2 11.1+£1.01 110.0+9.78
= 0.2% Na,SO, 91.0+8.44 83.0+7.64 1.1 19.0+1.89 112.5+9.85
0.5%Na,S0O, 92.0+8.56 67.0£5.81 1.3 20.0£2.0 111.9+£9.79

As can be seen from the table, NaCl and Na,SOy salts have different effects on the sugar beet
plant, depending on their concentration. So, although all the parameters in the control options of all
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three varieties received high values compared to the experimental options, there were certain
differences:

1) Biometric indicators gradually increase during the 60 days of active plant development in
all three varieties;

2) Tarifa ranks first, Cooper second, and Taltos variety third in terms of salt resistance;

3) Na,SOyq salt at concentrations of 0.2% and 0.5% had a more effective effect compared to
those concentrations of NaCl.

In addition, in the first 45 days of plant development, 0.2% concentrations of both salts (NaCl
and Na;SO,) stimulated the development of the studied parameters, and in the later stages, such
growth was accelerated by the effect of 0.5% Na,SOy salt. was carried out. The analysis of the L;/L;
ratio shows that this ratio is close to each other in all options, except for the control option, and
ranges from 1.2 to 1.6. The obtained results show that the stress has a similar effect on the root and
leaf of the plant [19]. As can be seen from the table, Sy and My, increase similarly in both options. It
can be said that the obtained results are related to the energetic exchange going on in the cell.

The obtained results show that the change of biometric parameters of the plant also depends
on the nature of the stressor. So, our results and literature data show that NaCl salt has a higher
toxic effect than Na,SO,. That is why the biometric indicators of the plant are not seriously
damaged by the effect of Na,SOy, salt.
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TAKCOHOMMYECKAS CTPYKTYPA BPEJIUTEJEN
B A'POIIEHO3AX CAXAPHOU CBEKJIbI
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Abstract. Based on the conducted research, information on the species composition of pests
that spread in the agricultural farms of Imishli and Agdash districts of the Republic, where sugar
beet is grown, as well as in the private backyards of the population, was reflected in the article.
During extensive research conducted in stationary areas and surrounding areas, it was determined
that pests belonging to the groups of Coleoptera, Hemiptera, Orthoptera, Diptera and Lepidoptera
are found in the agrocenosis of sugar beet.

Annomayus. Ha OCHOBe TpOBENEHHBIX HCCIEIOBAHWH, B CTarbe OTPAXEHBI CBEICHUU O
BHJIOBOM COCTaBE BPEIUTENICH, paCIIPOCTPAHCHHBIX B ()EPMEPCKUX U MPHYCAJACOHBIX XO3SIMCTBAX
MMummHCKOro U ATAANICKOTO paifoHOB peciyOIrKy, I1ie BhIpalliBaeTcs caxapHas cBekia. B xome
OOIIMPHBIX HCCIEIOBAaHUM, TMPOBEACHHBIX HA CTAllMOHAPHBIX YYacTKaxX M MPHIETaroIINUX
TEPPUTOPHSAX, YCTAHOBJICHO, YTO B arpoIlcHO3¢ CaxapHOW CBEKJIBI OOHAPYKCHBI BPEIUTEIIH,
otHocsmuecs k rpynnam Coleoptera, Hemiptera, Orthoptera, Diptera u Lepidoptera.

Keywords: agrocenosis, vegetative period, Beta vulgaris, Coleoptera.
Kniouegvie cnosa: arporieHo3, BeTeTA[MOHHBIN IEPHOJl, CaXxapHasi CBEKJIa, JKECTKOKPBLIbIE.

In connection with the annual expansion of sugar beet crops in Azerbaijan, it is important to
study the species composition of its pests in this agrocenosis. Thus, it is very important to study the
species composition of pests in beet crops, to identify economically important species that cause
serious crop loss and are widespread in the area, and to prepare effective control measures against
them [8].

That is why in 2018-2022, expeditions were regularly organized to the farms of Imishli and
Agdash districts of the Republic, where sugar beet is planted, and at the same time to private
backyards of the population, and along with route observations, actual materials were also collected.
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The mass of sugar beet fruit roots continues to grow at all stages of vegetation, that is, until
harvest. The development of the leaf mass stops after reaching a certain limit. Usually, this happens
near the end of the growing season, that is, in early September. At the beginning of vegetation, the
mass of leaves exceeds the mass of roots and fruits, and at the end, the opposite happens. Therefore,
sugar beet is damaged by pests at all stages of its vegetation.

Materials and Methods

Research were conducted in field and laboratory conditions in 2018-2022. Laboratory
experiments were carried out in the Center of Applied Zoology of the Institute of Zoology of the
Ministry of Science and Education of the Republic of Azerbaijan in special thermostats controlled
automatically and in room conditions. Field work was carried out in special stationary and private
backyards where sugar beet is grown in Imishli and Aghdash [8].

Special entomological bags and traps were used during the collection of fast-moving insects.
For this, stationary areas were selected in the fields and insects were collected in a bag by tapping
on all the plants in the diagonal areas, and then they were placed in test bottles and special jars and
brought to the laboratory for further experiments and determination. In order to determine the
species composition of poorly mobile insects, the plants were inspected diagonally in the selected
areas, and the encountered insects were collected in special containers and taken for research. Eggs,
larvae and caterpillars encountered during the collection of insects were fed to the imago stage in
laboratory conditions and species affiliation was determined. Bioecological indicators, phenological
calendars, rates of damage, etc. of widespread and economically important pests. characteristics
were investigated in detail both in stationary areas and, if necessary, in laboratory conditions.

Damage to plants in the fields was calculated using the following formula [1]:

_ nXx100
N

P

here, P is the percentage of plant damage in the field. N — the total number of samples
viewed; n — the number of damaged plants. 100 is a percentage conversion factor.

In the laboratory part of the study, individuals were collected, multiplied in laboratory
conditions and pure cultures were obtained for conducting various experiments.

Caterpillars collected from nature were collected in 0.1-liter glass jars and closed with air-
permeable cloth. Adult caterpillars were placed in 1-liter jars with 5-7 cm thick wet sawdust and
pomegranate soil on the bottom. Sawdust and soil were replaced every 5-10 days as needed.
Juvenile caterpillars were placed in 0.5-liter glass jars without soil or sawdust, but in this case,
circular cut filter paper was placed at the bottom of the jar. Caterpillars are fed with different plants.

Jars are regularly cleaned, food residues are removed.

Round-tipped tweezers were used to avoid damage to caterpillars and larvae while examining
the research object. A soft brush was used for small caterpillars. In order to avoid overcrowding, 10-
15 individuals are placed in each jar. Butterflies that emerged from the pupa were transferred to
separate 0.5-liter glass jars, 1 female and 1 male each. They were regularly fed with 5% sugar
solution. The mouth of the cans is closed with regulation to allow air to pass. Eggs laid by
butterflies were regularly transferred to new, sterile jars. For the normal development of eggs,
cotton soaked in water was placed at the bottom of the jars to create humidity.

The experiments were carried out in 4-5 replicates at a temperature of 25°C.

PRK lamps were used to study the flight dynamics of nocturnal insects. During the
observations, the research methods carried out by the laboratory staff in cotton agrocenosis in
previous years were used [2].
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When specifying the taxonomic affiliation of the species, various designation sources were
used [3-5].
Mathematical processing of materials is based on Lakin and Plokhinski methods [6, 7].

Analysis of the obtained results
During the route observations, the species that harm the plant were investigated in the areas
where sugar beet is planted, the species composition of pests common in agrocenosis and the
species of serious economic importance were determined. 48 types of pests belonging to 5 groups,
15 families and 42 genera were found in the agrocenosis during the observations and research
conducted on farms.

Table
COMMON PESTS IN BEET AGROCENOSIS
No. Order Family Genus Species Spread
I Coleoptera Scarabaeidae Oxythyrea Mulsant,  O. funesta (Poda, 1761) +
1842
Pentodon Hope, 1837 P. idiota (Herbst, 1789) +
Holochelus H. aequinoctialis (Herbst, 1790) +
(Miltotrogus) subgen.
Miltotrogus Reitter,
1902
Epicometis E. hirta (Poda, 1761) +
Burmeister, 1842
Cetonia Fabricius, C. aurata (Linnaeus, 1758) +
1775
Polyphylla Harris, P. olivieri (Castelnau, 1840) +
1841
Amphimallon A. solstitiale (Linnaeus, 1758) ++
Latreille, 1825
Rhizotrogus Latreille, R. aestivus (Olivier, 1789) +
1825
Melolontha Fabricius, M. melolontha (Linnaeus, 1758) ++
1775
Anisoplia Fischer Von A. austriaca (Herbst, 1783) +
Waldheim, 1824 A. segetum (Herbst, 1783) +
Elateridae Agriotes Eschscholtz, A. sputator (Linnaeus, 1758) ++
1829 A. lineatus (Linnaeus, 1767) +
Athous Eschscholtz,  A. hirtus (Herbst, 1784) +
1829 A. niger (Linnaeus, 1758) +
Curculionidae Tanymecus T. palliatus (Fabricius, 1787) ++
Germar,1817
Psalidium Illiger, P. maxillosum Schoenherr, 1826 +
1802
Bothynoderes C. J. B. punctiventris Schoenherr, 1834 +++
Schoenherr, 1823
Chrysomelidae ~ Chaetocnema Ch. concinna (Marsham, 1802) +++
Stephens, 1831 Ch. breviuscula (Faldermann, 1837) +++
Phyllotreta Chevrolat, Ph. atra (Fabricius, 1775) +
1836
Cassida Linnaeus, C. nebulosa Linnaeus, 1758 +
1758
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No. Order Family Genus Species Spread
Il Hemiptera  Miridae Polymerus Hahn, P. cognatus (Fieber, 1858) +
1831
Orthotylus Fieber, O. flavosparsus (C. Sahlberg, 1841) +
1858
Piesmatidae Piesma Lepelitier &  P. quadratum (Fieber, 1844) +
Serville, 1825
Aphididae Aphis Linnaeus, 1758 A. fabae Scopoli, 1763 +++
Pemphigus Hartig, P. fuscicornis (Koch, 1857) +
1839
Il Orthoptera  Gryllotalpidae Gryllotalpa Latreille, G. gryllotalpa (Linnaeus, 1758) +
1802
Gryllus Linnaeus, G. desertus Pallas, 1771 +++
1758
Tettigoniidae Tettigonia Linnaeus, T. caudata (Charpentier, 1845) +
1758 T. viridissima (Linnaeus, 1758) +
Acrididae Heteracris Walker, H. herbacea (Serville, 1838) +
1870
Calliptamus Serville, C. italicus (Linnaeus, 1758) ++
1831
Locusta Linnaeus, L. migratoria (Linnaeus, 1758) +
1758
Dociostaurus Fieber, D. maroccanus (Thunberg, 1815) +
1853
IV Diptera Anthomyiidae Pegomya Robineau-  P. betae (Curtis, 1847) +
Desvoidy, 1830
V Lepidoptera Noctuidae Phytometra Haworth, Ph. gamma (Linnaeus, 1758) +
1809
Helicoverpa H. armigera (Hiibner, 1808) +
Hardwick, 1965
Lacanobia Billberg, L. oleracea Linnaeus, 1758 +
1820
Mamestra M. brassicae Linnaeus, 1758 ++
Ochsenheimer, 1816
Agrotis A. exclamationis (Linnaeus, 1758) +
Ochsenheimer, 1816 A, segetum (Denis & Schiffermiiller)  +++
1775
Xestia Hiibner X. c-nigrum (Linnaeus, 1758) +
Noctua Linnaeus, N. pronuba Linnaeus, 1758 +
1758
Pieridae Pieris Hiibner, 1819  P. brassicae (Linnaeus, 1758) ++
Crambidae Haritalodes Warren,  H. derogata Fabricius, 1775 ++
1890
Loxostege Hiibner, L. sticticalis Linnaeus, 1761 +
1825
Gelechiidae Scrobipalpa Janse, S. ocellatella (Boyd, 1858) ++

1851

Note: + — single species; ++ — common species; +++ — widespread and serious pest species

During extensive research conducted in stationary areas and surrounding areas, it was
determined that 22 species belonging to 18 genera of 4 families belonging to the Coleoptera order,
5 species belonging to 5 genera of 3 families belonging to the Hemiptera order, 8 species belonging
to 7 genera of 3 families belonging to the Orthoptera order, 1 belonging to the Homoptera order
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2 species belonging to 2 genera of the family, 1 species belonging to 1 genus of 1 family belonging
to the order of Diptera, 12 species belonging to 11 genera of 4 families belonging to the order
Lepidoptera settle in beet agrocenosis in different periods and cause damage to farms to one degree
or another.

As can be seen from the table, pests belonging to Coleoptera, Hemiptera, Orthoptera, Diptera
and Lepidoptera groups are found in sugar beet agrocenosis.

Among these species, Oxythyrea funesta, Pentodon idiota, Epicometis hirta, Cetonia aurata,
Polyphylla olivieri, Rhizotrogus aestivus, Anisoplia austriaca and Anisoplia segetum, which belong
to the family of Scarabaeidae, are few in number, but their larvae slow down or completely stop
their development by gnawing the roots of seedlings.

Holochelus (Miltotrogus) aequinoctialis, Amphimallon solstitiale and Melolontha melolontha
species belonging to this family are observed in the beet agrocenosis almost throughout the growing
season, and along with their larvae, their imagoes also cause serious damage to various organs of
plants during mass growth.

Although Agriotes lineatus, Athous hirtus and Athous niger species from the representatives
of the Elateridac family are rare, the species Agriotes sputator is found throughout the growing
season both in beet fields, as well as on field edges and other cultivated areas and it is observed that
it damages the plant in all phases from seed sowing to fruit root formation.

Bothynoderes punctiventris, belonging to the Curculionidae family, is one of the widespread
pests in agricultural fields, causing considerable damage to plants. The second representative of this
family, Tanymecus palliatus, is also found in agrocenosis and damages mainly the roots and fruits of
the plant. It should be noted that the number of this pest is not so high compared to the Psalidium
maxillosum is rarely found in the fields.

Starting from the first leafing period of the beet plant, leaf-eating insects, Chaetocnema
concinna, Ch. breviuscula, Phyllotreta atra and root aphid Cassida nebulose begin to be active.
Among them, the common beet weevil and the southern beet weevil spread more massively in the
fields, destroying the leaves of the plant, resulting in the disruption of the photosynthesis process
and the destruction of the plant.

Representatives of three families of the Hemiptera order are also found in beet fields. P.
cognatus belonging to the genus Polymerus of the Miridae family, Orthotylus flavosparsus of the
genus Orthotylus, and P. quadratum belonging to the Piesma genus of the family Piesmatidae are
found on plants, although they are few in number in the agrocenosis. One of the encountered
species was the A. fabae Scopoli, 1763 belonging to the Aphididae family, which causes
considerable damage to plants by operating in the fields from the first sprouts of the plant until the
leaf becomes rough. At the same time, Pemphigus fuscicornis (Koch, 1857) can be found in the
fields.

In the agrocenosis, two species Gryllotalpa gryllotalpa and Gryllus desertus belonging to two
genera: Gryllotalpa Latreille, 1802; and Gryllus Linnaeus, 1758 of the Orthoptera order of the
Gryllotalpidae family, two species of the Tettigonia genus belonging to the Tettigoniidae family 4
species of four genera: Heteracris; Calliptamus; Locusta and Dociostaurus belonging to the family
of grasshoppers H. pterosticha — melon grasshopper; C. italicus — Italian grasshopper;
L. migratoria — Asian grasshopper; D. maroccanus — the Moroccan grasshopper is also found in
varying numbers during the period when the leaves are newly developed and juicy — mainly in
May.

Regarding the group of dipterans or flies, it should be noted that only one species of the
Pegomya genus (P. betae) belonging to this group (Anthomyiidae) is found in the beet fly. Although
its mass distribution in agrocenosis is not noted, its larvae and pupae are found in the fruit roots.
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Representatives of Lepidoptera order were the most common pests after insects in the areas
and represented the majority in terms of the number of species.

Thus, 12 species of 11 genera belonging to 4 families of this group are activated at different
times in agrocenosis and cause serious damage to both above-ground and underground organs of the
plant.

The turnip moth (Agrotis segetum), which belongs to the Agrotis genus, occupies a special
place among these species due to its harmfulness. Thus, the caterpillars of this species become
active from the sowing of seeds and the period of formation of the first sprouts and destroy the
underground organs of the plant by gnawing.

The species Haritalodes derogata (cotton leaf roller) belonging to the Haritalodes genus of
the Crambidae family fireflies was recorded for the first time in the Republic in both cotton fields
and beet fields. This species is polyphagous and feeds on various plants. It is a good thing that in
recent years there has been a sharp decrease in the number of this pest. Probably, one of the reasons
for this decrease was local entomophages, and another reason was the sharp increase in air
temperature in recent years.

Cabbage moth (Pieris brassicae) and beetroot moth (Scrobipalpa ocellatella) are common
species and can damage farms to some extent.

Thus, according to the results of the research, it was determined that 48 species of insects
belonging to 5 groups, 15 families and 42 genera are spread in the sugar beet agrocenosis.

31 of these species are found individually and do not harm farms from an economic point of
view.

11 species are species that are constantly found in agrocenosis but can cause serious damage
during mass growth.

6 species are permanent residents of agrocenosis and cause serious damage to farm every
year.
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EFFECT OF METHYL VIOLET TO MULBERRY SILKWORM SOME BREEDS EGGS
©Bagirova G., Azerbaijan State Agricultural University, Ganja, Azerbaijan, aminamaryam@bk.ru

JEVCTBUE METHJIOBOI'O ®HOJIETOBOI'O HA SIHIIA HEKOTOPBIX IIOPO/]
TYTOBOI'O HIEJIKOITPA A

©bazuposa I. /1., A3epbatiodicanckuii 20cy0apCmeeHublll a2papHblil YHUgepcumen,
2. I'anoorca, Azepoaiiosxcan, aminamaryam@bk.ru

Abstract. To liquidate the larvae, the methyl violet (C,4HsN3Cl), used against fungal diseases
in fish farming, was used. The goal is to establish physiological responses in different phases of
development after treating local and introduced mulberry silkworm breeds of with aqueous
solutions of methyl violet. Exogenous exposure to eggs led to the formation of a negative reaction.
It has been established that treatment of silkworm eggs with water and a 0.001% solution of methyl
violet (from October 20 to November 15, 2018) reduces the weight of the silk layer of cocoons with
statistical accuracy by 33.0% (—78.5 mg) and 22.5% (—49 .0 mg) respectively (p<0.001). A negative
effect also occurs in other physiological indicators: there is a difference in the weight of caterpillars,
cocoons and pupae, and a slight deviation occurs in the weight of caterpillars before cocooning in
the aquatic version. The results of this research can be used in developing issues such as identifying
more stable and promising mulberry silkworm breeds in the conditions of Azerbaijan, as
a prerequisite for predicting the successful introduction of mulberry silkworm.

Aunomayus.  J{nsg  NMKBUJALMM  JIMYUHOK  HCIOJB30BAIM  METHWIOBBIA  (PHOJIETOBBIM
(C24H2sN;Cl), mpuMeHsieMblii MPOTUB TPHOKOBBIX 3a0oJieBaHU B phIOOBOICTBE. Llenms — mocie
00pabOTKM TPEeH MECTHBIX M HHTPOAYLUUPOBAHHBIX MOPOA TYTOBOTO MIENTKOIpPsAa BOAHBIMU
pacTBOpaMH METHJIOBOTO (PHOJIETOBOTO YCTAaHOBUTH (PU3HOJIOTUYECKHE OTBETHBIE pEaKIUH B
pasHbIX (azax pa3BUTHSA. OK30I€HHOE BO3JEHCTBUME Ha siflla NpuBeso K (HOPMUPOBAHUIO
OTpHUIIATEIFHOM peaKIuu. YCTaHOBJIEHO, 4TO oOpaborka rpeH Bomoit u 0,001% pactBOpoM
meTusioBoro ¢uosaerosoro (¢ 20.10 mo 15.11.2018 r.) cHIkaeT Maccy IIEIKOBOTO €0 KOKOHOB CO
cTarucTudeckoi TouHocThio Ha 33,0% (—78,5 mr) u 22,5% (—49,0 mr) coorBercTBeHHO (p<0,001).
OTtpuinarenbHO€ BIUSHUE HMEET MECTO U MO0 JpYrMM (U3HOJIOTMYECKUM I0Ka3aressiM:
HaOJIo/1aeTcsl pa3HUIla B BECE T'YCEHUI], KOKOHOB M KYKOJIOK, a TaKke HeOOJIbLIOE OTKJIOHEHHE
IIPOMCXOJIUT B BECE I'YCEHHI] Ilepe/l KOKOHUPOBAaHUEM B BOJHOM BapuaHTe. Pe3ynbTaThl HACTOSIIMX
HCCIIEIOBAaHUNA MOTYT OBITh MCIIOJIb30BaHbI MPHU pa3pabOTKe TaKUX BOMPOCOB, KaK BhISIBIECHHE Oojee
YCTOMYMBBIX U NEPCIEKTUBHBIX MOPOJ TYTOBOIO HIENKONpsa B yCIOBHUSAX A3zepOaiikaHa, Kak
MPEINOCHIIKA /111 IPOTHO3UPOBAHUS YCIIEITHOM HHTPOAYKIIMU TYTOBOIO HIETKOIPSAA.

Keywords: silkworm eggs, silk layer, methyl violet, mulberry silkworm breeds.

Knrouegvie cnosa: TpeHbl, IIETKOBBIA CIOM, METHJIOBBIM (DHOJIETOBBINA, MOPOABI TYTOBOTO
HIETKOIPAA.

Productivity of mulberry silkworm depends on biotechnological indices of variety and
hybrids. Breeders have obtained mulberry silkworm breeds and hybrids with high productivity by
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introducing dedicated technologies. However, despite the high biotechnological indicators obtained
from them a number of diseases in the processing, feeding stage, silkworm eggs preparation,
particularly diapause and wintering periods and their vulnerability to influences of unfavorable
conditions still remain as limiting factors.

As you know, it is possible to obtain superior physiological outcomes at the subsequent
development phase by ensuring normal development as a normal development phase of any breeds
[1-4].

It is a well-known fact that protection of mulberry silkworm from silkworm eggs pathogens
is done through various methods [5-7] and may not be so effective, as long as physiological
reactions and biochemical reactiveness of various varieties are different. Given this, our current
studies have put to test a new method preventing growth of saprogenic fungi in order to enhance
living capacity of silkworm larvae. So, methyl violet (C,4H»sN3Cl) used against such fungi during
the incubation of sturgeon spawns was used to liquidate insect larvae.

Goal — after processing silkworm eggs belonging to local and introduced mulberry silkworm
breeds with methyl violet liquefied solutions, physiological response reaction of other development
phases was established.

Study material and methodology

Study of physiological response reaction of silkworm larvae to keeping conditions was
performed on local Vatan and introduced Sverico-sari, Oragase breeds. The studies were carried out
at the Sericulture center newly founded under the faculty of Soil Science and Agrochemistry of the
Azerbaijan State Agricultural University in 2018-2023.

The study material was stored and fed under normal lighting conditions with temperature and
relative humidity regimes prescribed in relevant tables. 100% diapause (dark color, dented) larvae
were used in 5 pairs (12+13) in each series. After the diapause processing was performed using
methyl violet (Cy4H2sN3Cl) liquefied solutions (0,01% and 0,001%) and experiments were
performed (1 experiment and 2 examination — placed on dry-paper and processed with distilled
water) in 3 series.

At each series, the development rate, skin changing times, caterpillar weight, cocoon weight,
cocoon and silk layer weight, moth flight time, productivity per female moth, diapause start time in
larvae were noted. Caterpillar recuperation capacity was determined by way of calculating them by
beginning and end of the experiment and was expressed in % ratio relative to the initial number.
Notes were also taken of the death ratio of cocoon spinning individuals [9, 10].

Statistical analysis of the outcomes [11] was conducted and mean arithmetic index (x), mean
arithmetic error (sx), variance accuracy index relative to trial (tf) were determined.

Discussion and analysis of the study results
Outcomes of the study aiming to assess success of introducing new silkworm breeds and find
out more prospective breeds adapted to new setting prove that the physiological responses to altered
keeping conditions of silkworm eggs may be different (Table 1, 2).
The obtained experimental results accurately show that, processing silkworm eggs with
methyl violet liquefied solutions 0,01% and 0,00% has led to response reactions in most of them.
Thus, the exogenous influence has a positive effect on the percentage of survival, the

dynamics of the weight of caterpillars and cocoons, as well as the productivity of moth, and most
importantly, the processes of the formation of the state of physiological rest — diapause.
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A comparative analysis of the results proves that the expression form, i.e. the level, of the
response is different in the local Vatan and introduced Sverico-sari and Oragase breeds — which is
clearly evident in the dates of hatching and molting of the caterpillars.

It is interesting that the effect of exogenous influence is recorded from the small age of the
caterpillars to the fifth age, in the absence of sharp hygrothermal changes in the feeding conditions
in the introduced breeds, but this response effect, which was found later between the test and
experimental options, weakens, as a result, the caterpillars change their shell to the fifth age. When
we reconcile this determined effect with the results obtained for the local Vatan breed, it is possible
to see that there is no serious deviation, only in the experimental variants, the caterpillars hatch
9 days later than the eggs. Undoubtedly, this causes deviations in the history of molting, and
a difference of 5-7 days is determined in this physiological process compared to the control.
However, regardless of the hygrothermic parameters of the feeding conditions, the shell change at
the age of V takes place with a difference of 3-4 days compared to the control variant, although it is
the same in the caterpillar phase.

Considering that all the experiments were carried out on eggs laid at the same time, then it is
possible to explain that the determined physiological response to the impact in young caterpillars is
both endogenous and exogenous in nature. That is, the process of molting at these ages is carried
out under the influence of internal and external factors, and the simultaneous molting of those
caterpillars at the age of V shows that the endogenous mechanism of regulation prevails: the
hormonal regulation of the process depends on the date of hatching of the caterpillars, regardless of
the temperature and relative humidity of the storage and feeding conditions [12-15].

It is known that the assessment of the physiological state and biochemical reactivity of the
body is carried out mainly according to weight indicators. The results prove that the caterpillars of
the domestic breed treated with 0.001% aqueous solution of methyl violet differ from the
caterpillars of the introduced breed by insignificant fluctuations in their mass. can be explained by
intensive nutrition and biochemical reactivity of the body.

In the introduced breeds of mulberry silkworm, the response of eggs after methyl violet
treatment (i.e. exogenous effect) according to the weight indicators is different, and this is more
clearly expressed in the Sverico-sari breed. Thus, keeping eggs in H,O for 26 days led to an
intensive increase in the weight of caterpillars: compared to the control option (eggs placed on
paper in a dry environment), the difference was 16.4% in the third age, 143.3% in the fourth age,
and 27.3% in the fifth age accounted for 3% (Table 2). However, the difference in the weight
dynamics determined in the caterpillar phase in the other introduced Oragase breed compared to the
control was +43.7% (III age), +65.0% (IV age) and —36.2% (V age).

As a result of the conducted research, it was found that the cocoon wrapping directly depends
on the weight index of the caterpillar before the start of the process. In the experiments, the
caterpillars were grouped according to the date of cocooning, as a result of which it was found that
the cocooning of caterpillars obtained from control (dry) and H,O-treated eggs occurred almost at
the same time: at this time, the weight of individuals was 21.5% in the native breed, 21.5% in the
introduced Sverico-sari caterpillars that start the process in the first days are 63.0%, that is,
significantly heavier.

It should be noted that the exogenous effect on eggs mainly leads to an increase in the weight
of caterpillars, cocoons, pupae and silk cover. The study of the effect of distilled water in the
experiments was mainly related to the use of aqueous solutions of the methyl violet. However, the
results of the experiments showed that water, which is the solvent of the methyl violet (check option
2), is the cause of most of the positive effect achieved. The results presented in the tables prove that
the positive effect achieved on almost all physiological indicators was obtained in the H>O variant.
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In particular, it is important to note that the increase in the weight of the silk layer was 54.4% in the
H,O variant of the domestic breed, and 80.5% in the methyl violet (0.01%) variant, with accuracy
((p <0.05-<0.001) and correspondingly was 108.8% (H,O) — 77.1% (methyl violet 0.001%).

A similar effect was recorded in the introduced Sverico-sari breed: the weight of the silk cover
was 68.2% and 79.2% (methyl violet) and 16.1% (H,0O) and 11.4% (methyl violet) occurred in the
version of 0.001% solution (p<0.001%), at the same time after exposure to 0.01% aqueous solution
of 2.7% methyl violet (p<0.05).

It is interesting that in the introduced Oragase breed, the changes due to this effect were
different: the exogenous effect on the eggs resulted in the formation of a negative reaction. It was
found that keeping wintering eggs in water and 0.001% solution of methyl violet (from 20.10 to
15.11.2018) decreased the weight of the silk layer of cocoons with statistical accuracy by 33.0%
(—=78.5 mg) and 22.5% (—49.0 mg) (p<0.001) causes a decrease. It is important to note that the
detected negative effect also occurs in other physiological indicators, i.e., the difference in the
weight of caterpillars, cocoons and pupae is observed, and a slight deviation occurs in the weight of
caterpillars before cocooning in the water variant.

As a result of research, it was determined that keeping wintering eggs in distilled water and
aqueous solutions of the drug for 30 days also affects the date of flight of butterflies, but at this
time, Oragase breed shows differences again. So, in conditions where the hygrothermal background
is almost unchanged, the exogenous influence accelerates the flight of moth from pupae.

It is an interesting fact that in the studied series, a positive response in egg-laying is recorded
only in introduced breeds of mulberry silkworm: the number of eggs laid per female is 3.6-4.8 times
(Sverico-sari) and 1.2 times compared to the control version (Oragase) has already been.

The obtained results clearly proved that, depending on the storage conditions of overwintering
eggs, a serious reaction occurs when a state of physiological quiescence is formed. As it is known,
diapause — a state of physiological rest, as in all insects, plays an important role in the life cycle
and seasonal development of the mulberry silkworm. It is the diapause in the mulberry silkworm
that ensures timely exit of the caterpillars from the eggs, thereby allowing them to survive
unfavorable environmental conditions. However, the untimely hatching of caterpillars coincides
with the lack of quality natural feed, as a result of which difficulties arise in the feeding of
caterpillars in granary farms.

It was determined that keeping wintering eggs in water and 0.01-0.001% aqueous solutions of
the drug for 30 days leads to an increase in the percentage of eggs in diapause. At this time, the
exception is again detected in the Oragase breed, that is, against the background of the 15.0%
indicator of the test option, 25.9% of diapause eggs are recorded after exposure to a 0.001%
solution of the drug.

As an interesting result, it should be shown that, while a high percentage of mortality is
always recorded in the test variants, regardless of the breed, the effect with the methyl violet leads
to either a decrease in the percentage of mortality or its complete elimination: 23.5-100% in the
local Vatan breed, Sverico-sari 65.2-36.5% in (excluding 0.01% methyl violet variant) and 47.1-
39.4% in Oragase, respectively.

The comparative analysis of the obtained experimental results clearly proves that the
treatment of overwintering eggs of the mulberry silkworm with pure distilled and 0.01% and
0.001% aqueous solutions of methyl violet leads to the formation of a response on many
physiological indicators, which. The degree of expression of these reactions varies depending on the
gender: the response is more clearly manifested during the hatching and molting of the caterpillars
in the domestic breed.
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Against the background of insignificant fluctuation of the weight indicators of the caterpillars
belonging to the local breed, a clearer response on this indicator was detected in the introduced
Sverico-sari and Oragase breeds: the exogenous effect on overwintering eggs caused an increase in
the weight of the silk cover with statistical accuracy against the background of an increase in the
mass of caterpillars, the weight of cocoons and pupae stimulated.

As the most important result, it is necessary to pay particular attention to the reduction of the
percentage of egg-laying, diapause formation, and death rate regardless of the sex of the mulberry
silkworm, which is a positive response to the effect of the methyl violet.

The results of the present research can be used in the development of issues such as the
identification of more sustainable and promising breeds of mulberry silkworm in the conditions of
Azerbaijan, as a prerequisite for predicting the successful introduction of mulberry silkworms.
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BJIMSTHUE BHECEHMSI HOPM MUHEPAJIBHBIX YIOBPEHUI
oA O3UMbIM AYMEHEM B KAPABAXCKOM PEI'MOHE

©I'aoxcuesa /1. A., ORCID: 0009-0004-1394-5545, Azepbatioicanckuti 20cy0apcmeeHHblll
azpapuwili yHusepcumem, 2. 1siHoxca, Azepbatiodcan, ceyhuneelvin79@mail.ru

THE EFFECT OF THE APPLICATION OF INORGANIC FERTILIZERS UNDER
WINTER BARLEY IN THE KARABAKH REGION

©Hajiyeva J., ORCID: 0009-0004-1394-5545, Azerbaijan State Agricultural University,
Ganja, Azerbaijan, ceyhuneelvin79@mail.ru

Annomayus. I1o pacupoCTpaHEeHHIO U IPOU3BOACTBY B MUPE SUMEHb 3aHUMAaET 4 MECTO cpeliu
3€pHOBBIX MOCJE MIIEHUIBl, puca U KyKypy3bl. Lllupokoe ucrnosnb3zoBaHue SUMEHS B PA3IUYHBIX
o0nacTax (MUIIEeBOH, KOPMOBOM, IMMBOBAPEHHON M JIP.) OTIMYAET €r0 OT IPYIHX KpyIl. SYMeHp —
HEMpUXOTIMBOE, HO B TO K€ BpeMs LEHHOE M SKOHOMHUYECKH 3¢ ¢ekTuBHOE pacteHue. Ero
CO3pEBaHME B OTHOCHUTEIbHO KOPOTKUH BETeTALlMOHHBIM NEpUOA, YCTOWYMBOCTH K BBICOKUM
TEeMIIEpaTypam, 3aCyXe U 3aCOJICHUIO MO3BOJISIIOT BO3/IEIbIBaTh €T0 BO MHOTUX CTpaHax MHUpa. 3epHO
ssaumenst conepxkut 50—-60% kpaxmana, 10—14% 6enka, 5,5% kieruarku u 2,1% sxupa. benok 3epHa
SYMEHS XapaKTepU3yeTCs KOMIUIEKCOM HE3aMEHUMBIX aMHHOKUCIOT. OH COJNEpKHUT TPEOHUH,
BaJIMH, METHOHUH U JM3MH. M3 s4UMeHs, KOTOpBIN SBISETCS Ba)KHBIM NPOAYKTOM IUTAHUS [UIs
YeJI0OBEKa, MPOU3BOJAT Ppa3IMYHbIE MHILEBbIE MPOAYKTHI. SIUMEHb 3aHMMAaEeT BAKHOE MECTO B
CO3/laHUU KOPMOBOW 0a3bl KMBOTHOBOJCTBA. Takke MMeeT OOJIbLIOE 3HAYEHUE B IPOU3BOJCTBE
nuBa. JlJis NOJy4eHUs BBICOKOTO YypoXKash OT OCEHHEro S4YMEHs HEOOXOIUMMO MOJIHOCTBIO
YIOBJIETBOPUTH €ro MOTPEOHOCTh BO BHEIIHMX JKU3HEHHBIX (aKTOpax M CO3JaTh ONTHUMAaJbHbIE
KU3HEHHBIE YCIIOBUS, JJIi OTOr0 HEOoOXOJUMO CBOEBPEMEHHO MPOBOJIUTH HEOOXOJUMbIE
BO37eJbIBatoIue padoThl. /st mpopacTaHusi CEMsSH OCEHHETo SYMEHs MUHMMaJbHas TeMIieparypa
JOJDKHA coCTaBiATh +1°, +2°. OntumaneHas temneparypa 20-25°C, makcumanesHas +35°, +40°C.
Ilo cpaBHEHMIO ¢ O3MMOH IIIEHULEH OCEHHMM SUMEHb MEHEE YCTOMYMB K OTPHULATEIIBHBIM
temneparypam. [loaToMmy BbIpaluBaTh €ro B pernoHax ¢ OY€Hb CYpOBBIMHM 3MMaMHU HEBO3MOKHO.
Copra suMmeHs, Bo3zeibiBaeMble B AsepOaiikaHe, mnepeHocsAT TteMmieparypy —14°, —16°C.
Buecenne QochopHbIx ynoOpeHHH MMOJ MIYr OCEHBI0 W B KaueCTBE MOJKOPMKH 3HAYMTEIHHO
MOBBIIIAET 3UMOCTOMKOCTh PACTEHHUH.

Abstract. In terms of distribution and production in the world, barley ranks 4th among grains
after wheat, rice and corn. The widespread use of barley in various fields (food, feed, brewing, etc.)
distinguishes it from other cereals. Barley is an unpretentious, but at the same time valuable and
cost-effective plant. Its ripening in a relatively short growing season, resistance to high
temperatures, drought and salinity make it possible to cultivate it in many countries of the world.
Barley grain contains 50-60% starch, 10-14% protein, 5.5% fiber and 2.1% fat. To obtain a high
yield from autumn barley, it is necessary to fully satisfy its need for external life factors and create
optimal living conditions; for this, it is necessary to carry out the necessary cultivation work in
a timely manner. For the germination of autumn barley seeds, the minimum temperature should be
+1°, +2°. Optimum temperature 20-25°C, maximum —+35°, +40°C. Compared to winter wheat,
autumn barley is less resistant to negative temperatures and winter. Therefore, it is impossible to
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grow it in regions with very harsh winters. The barley varieties cultivated in Azerbaijan tolerate
temperatures of —14°, —16°C. The application of phosphorus fertilizers under the plow in the fall
and as top dressing significantly increases the winter hardiness of plants.

Knrouesvle cnosa: 03UMBIi sSlYMEHb, YPOXKAWHOCTb, OPOLICHHE, YIOOPEHHUE, TIOCEB.
Keywords: winter barley, crop yield, irrigation, fertilizers, sowing.

Slumenpb BhIpalIMBalOT B A3epOaiiikaHe ¢ IPEBHHX BpeMEH. JTO camasi pachpoCTpaHEHHas
3epHOBasi KYJIbTypa MOCJE MUIICHUIIbl. 3epHO SUYMEHSI UMEET BhICOKHE KOPMOBBIE KauecTBa. CocTaB
SYMEHS OOoraT OCHOBHBIMH OpPraHMYECKUMH W MUHEPAIbHBIMHU BEIIECTBAMU, HEOOXOAMMBIMU
YeJIOBEKY M )KMBOTHBIM. OCEHHHI s[UMEHb OYeHb TpeOOoBaTeNIeH K MUHEPAJIbHBIM ynoOpeHusM. Jlis
XOpOILIeH Mepe3nMOBKU SUMEHSI OY€Hb BaXXKHO OCEHbIO BHECTH cymnepdocdarHoe ynoOpeHue moa
ocHOBHOH miyr. [loromy 4uTo 3TO ynoOpeHHEe MOBBIIIAET XOJIONOYCTOHYMBOCTH siuMmeHs. Hopma
BHeceHHs cynepdocdarHoro ynoOpeHns Ha TeKTap COCTaBISIET 2—3 [EHTHEPA B MOPOIIKOOOpa3HOU
dopme, a 50—60 kr B rpaHyIMpoBaHHON (popMe maeT xoporrme pe3yiasTarbl. Kanuitaeie ynoopeHus
TaK)K€ TOBBIIIAIOT YCTOMYMBOCTH PACTEHHUN SUYMEHS K XOJIOAY, IOBBIIMIAIOT TOJIEPAHTHOCTD
pactenuii k cocrosHuio mokosi. Hopma — 50-60 kr/ra. HeGomnpIioe KOIMYECTBO MHUHEPAIbHBIX
yaoOpeHuid B IOYBY — 2—3 T/ra MpU BHECCHHH HABO3a CYIICCTBCHHO MOBBIMACT 3()p(PEKTUBHOCTD
MUHEpANbHBIX yIoOpeHui. [IpoqyKTUBHOCTH SIUMEHSI TaKKEe HECKOJIIBKO YBEIMYMBAETCS 32 CUET
MOAKOPMKHU. B Hamiell pecrmyOiauKe ONTHMAaNIbHBIM CPOKOM IOCEBA O3MMOTO SIUMEHSI CUMTAETCS
KOHEIl OKTSIOpsi — Havyasno Hos0ps (25 okTs0ps — 5 HOAOps). B GonbIIMHCTBE PEerMOHOB TTyOHMHA
M0CEBA CEMSH SUYMEHS TaKas JKe, Kak U MIIEHUIIBI, T. €. 4—6 cM.

VYBenuueHue CelbCKOXO03SIMCTBEHHOTO MpOM3BOJACTBAa B A3sepbaiimkaHckoir PecrnyOnuke B
COOTBETCTBHH C TPEOOBAaHUSMHU COBPEMEHHOW SIMOXU OCTAeTCs Ba)KHEHIel 3amaueil B CEIbCKOM
X03giicTBe. SlUMEHb — OJHO M3 CaMbIX IICHHBIX M HE3aMEHHMMBIX 3JIaKOBBIX pacTeHHil B mupe. B
3epHE ATOro pacteHus couepxkutcsi a0 7—17% Oenka, 10 65% 06€3a30TUCTBIX 3KCTPAKTHUBHBIX
BemecTs u A0 2% xupa. B KpymHBIX MacmiTabax ero HCIONB3YIOT B IKHBOTHOBOJYECKHX
XO35HCTBaX B KauyecTBe KOMOMKOpMa. 3€pHO SYMEHsS B OCHOBHOM HCIIOJb3YeTCsl B MPOM3BOACTBE
nuBa. Ero Taxke MCHonb3yroT B (hapMalleBTUUYECKOW NMPOMBIIUIEHHOCTH, TOMUMO MPOM3BOACTBA
MYKH, MAaHHOW KPYIBl M JAPYTHX NMPOAYKTOB. ['pyObIii KOPM H3TOTAaBIMBACTCS W3 CTEPHH SUMEHSI.
[ToceBbl stumenst B AsepOaiijpkaHe 1O YIENbHOMY BECYy 3aHHMAIOT BTOPOE MECTO IIOCIHe
MIIEHUIBI [2].

Obvexm u Memooono2usi Ucc1e008aHus

Uccnenoanust nposoawiuck B 2019-2021 rogax B ycioBusix opoiueHust Ha Teprepckoit
peruoHanbHON  ONBITHOM  cTaHuuM  HaydyHo-MccieqoBaTenbCcKOro  CelNbCKOX03HCTBEHHOTO
MHCTUTYTa MMHCeNbX03a, pacnoiokeHHoH B TapTepckoM paifoHe, ¢ COPTOM O3UMOTO SYMEHs
Kapab6ax-33 B cxema Humxke: 1. 06e3 ymobpenuit; 2. N3oP30Ko; 3. NgoPeoKso; 4. NogPooKeo;
5. Ni20P120Ko.

O61as Iomans Kaxmoro Bapuanrta — 56,0 m> (8,0%7,0), pacderrast miomans — 50,4 M
(7,2%x7,0), sxciepuMeHT OyleT MPOBOAUTHCA B 4 MOBTOPEHHSX C 3amuTHOW juHMEH 0,8 M Mexay
KaXJIbIM 1MOBTOpoM. [ToceBoM mITpUXOBBIM criocoOoM OblI0 mocessHo 4,0 MIIH BCXOXKHUX CEMSH Ha
1 ra. OnpeICKUBaHKE TTPOBOIIIIA OCEHBIO B TIEPBOH JICKaAe HOSOPSI.

Ha ombITHOM y4yacTke MPHMEHSUITUCh MHUHEpabHBIE YIOOpEeHHs B BHIE a30THO-aMMHAuHON
cenuTpsbl, GochopHo-npocToro cymnepdochara u KanMiHO-KaIUHOTO cyibdara. EsxeromHo mon
wiyr 100% BHocuinu QochopHble U KanuiiHble yI0OpeHHs, paHHEH BECHOW B BMJE MOAKOPMKHU
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JIBYKPaTHO BHOCHWJIM a30THBIC. DeHoNornvecKkue HaOIIOACHHS TMPOBOIWINCH HAa 25 PACTCHHSX,
arpOTEXHUYECKHUE MEPOIIPUSITUS TPOBOAMIIMCH IO MIPaBUJIaM, MPUHATHIM ISl pETUOHA.

[To nmamsbiM uccnepoBanuid [, [I. AnnaxBepAuEBOM, OT INOCEBHOM IUIOIIAJAM 3E€PHOBBIX
KyJbTyp cocrapisiet 71,65%, u3 nux: sumenb — 23,0%, kykypy3za — 4,1%, puc — 4,2%. B uenom
MOCEeBHAsl  IUIONIaJb  3€PHOBBIX  pacTeHUd  3aHuMaeT  60%  MOCEBHBIX  IUIOLIAJEH
CEJIbCKOXO035IMCTBEHHBIX KYIBTYp [1].

B uccnenoBanusax A. B. XamnMoBa u3yueHo BIHMSHUE yIOOPEHUN HAa TUHAMUKY MOITIOLICHUS
a30Ta PACTCHUSIMHU IIIEHUIBI HA OPOIIAEMBIX CEpPO-IyroBbix mnouBax [llupBaHCKON paBHUHBI.
YCTaHOBJIEHO, YTO 3a CYET BO3JICUCTBUS MHHEPAIBHBIX YAOOPEHUN BBICOKOE KOJIHMYECTBO
MATATEIBHBIX BEIIECTB B (pa3e KYCTUPOBAHUS YBEIUYMBAET IOIVIONMIEHHE aMMHAYHOTO a30Ta B CJIOE
nmouBbl 0-20 cm Ha 20,37-28,13 mr/kr u HUTpatHOrO a3zora Ha 11,71-19,28 mr/kr. Haubomnbiiee
Konmu4yecTBo Habmromanock B BapuaHTe NjsoPisoKip0. VYBenmuuenwe HOpM  ynoOpeHmid 10
ONPENCIICHHOTO YPOBHS VYAYYIIMJIO TIHUTATeNIbHBI PEXKUM IIOYBBI, YBEIMYWIO MOCTYILICHUE
YCBaMBa€MbIX MMHUTATEIbHBIX BEIIECTB M CO3[aJ0 YCJIOBUA IS TIOJYYEHHUS] BBICOKOTO H
Ka4eCTBEHHOTO MPOAYKTa M3 PACTCHMs MIICHUIIBI. B KOHIIE Bereraluu yMEHbBIIICHHE KOJIMYECTBa
MUATATEIBHBIX BEIIECTB B IMOYBE OBUIO CBSI3aHO C PA3BUTHEM OPraHOB PACTCHHS IMIICHUIIBI U
MOJIy4€HUEM BBICOKOTO ypokas [4].

N3ydeHne arpoXUMHUYECKUX CBOMCTB M yCIOBHI MUTAaTeIbHOrO pekuma 1mouB B Kapabaxckom
peTHOHE C YYEeTOM TMPUMEHEHHUS MUHEPAIbHBIX YIOOpeHHH, TMOBbIMIeHUE 3(PPEKTUBHOCTH
MUHEPAJIBHBIX YIOOPEHUH, TOBBIIICHUE IUIOMOPOIUE, TMPOIYKTHBHOCTD II0YB, JKOJOTHYCCKAS
OLICHKa BHECEHHUS YyNOOpEeHUH HMEIOT KaK HayYHO-TEOPETHYECKOEe, TaK U JKCIEepUMEHTAIbHOE
3HAUYCHHUE.

Pesynomamur uccneoosanus

B uccrnenoBanus mnpoBeneHHbIX B KapabaxckoMm peruone, ObLIO YCTAaHOBJICHO, YTO BHECEHUE
yI0OpeHui Ha yd4acTKax BO3AENbIBAHUS TOYBBI IO/l O3UMYIO IMIIEHUITY Ha OPOIIAeMbIX Cepo-O0yphIX
(KamTaHOBBIX) TMOYBAX OKA3bIBAET CYIICCTBEHHOE BIMAHHE HAa W3MEHEHHE PEKUMA MHUTAHUS U
CYIIECTBEHHO YIy4IIaeT YPOXKAHHOCTh. YBEIUYWIOCH MOTPEOJICHUE PACTUTEIBHBIX BEIICCTB B
00pabaThIBa€MOM U MOJI3EMHOM CIIOSIX TTOYBBI, B PE3YNIBTATe MOBBICUIIOCH TIOIOPOIME TIOYBBI, UTO B
CBOIO OY€pelb OKAa3bIBAET CYUIECTBEHHOE BIHUSHHUE HA YpPOXKANMHOCTBH CEJIbCKOXO3SIMCTBEHHBIX
KYJBTYP.

B 3aBucumoctu ot HOopM ynoOpenuil B cioe 0—60 cM MOYBBI B CTaJUU HOJHOW CHEIOCTH
aMMUa4HbI a30T COCTAaBJISET B CPEAHEM 3a JBa roaa 4,5 Mo CpaBHEHUIO C KOHTPOJEM B KOHILIE
Beretanuu — 14,0, autpatHsiit azot 0,7-6,1, aktuBHbI docdop 3,9—-11,7 u oOMeHHBIN Kanuit 7,7—
23,1 Mr/Kkr, aMMHa4YHBIF a30T 5 TpU MHUHUMAIbHOM KyIbTUBHpoBaHuU 8—14,4, nutparsl 0,6—6,8,
akTuBHBIN pochop 3,1-11,6 u 0OMeHHbIH Kanuii noBbIIatOTCs B nipeaenax 5,3—21,8 mr/kr [3].

W3ydeHo BnusiHUE BHECEHUS HOPM MUHEPANbHBIX yIOOpeHUl Ha cepo-0ypbhiX (KallTaHOBBIX)
MOYBAX MOJT O3UMBIM STYMEHEM Ha U3MEHEHHUE MUTATEIbHOIO PEKUMA B IOYBE.

ITpo6s1 moussl oroupanu u3 cinoeB 0—30 u 30-60 cM B ¢a3pl OyTOHM3AIMM, LIBETCHUS U
MOJTHOM 3pentocTu. B coOpanHbIX mpo0ax MOYBHI aHATU3UPOBATM aMMHAYHBIA M HUTPATHBIN a30T,
pacTBopuMBIiA Gochop U OOMEHHBIN KaIHii, KOTOPBIE JIETKO YCBAaWBAIOTCSl PACTEHUSIMH. Pe3yabrarhl
aHayu3a npuBeaeHsl B Tabmure 1.
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BJIMSIHUE MUHEPAJIbHBIX Y JOBPEHUI
HA U3MEHEHUE ITUTATEJIBHOI'O PEJXKUMA B ITOUBE (Mr/kr mo4BsbI)

Tabmuma 1

Ne  Bapuanmuwi Buvixoo 6 mpyoky 1]eemenue Ilonnoe co3pesarue
. S . S . S
B < o = T o = S Q
§ § 28 § z £ 28 § &z § 8 §% =
= 8 2 g 3 s = 2 B 8§ 2 £ 3
& 5 s = 3 s 2 3 S
S $ S S T 8 S £ S
s : : : : :
N N S
2019
1 Kourpomp 1 18,1 108 16,7 2505 153 7,55 13,2 2206 12,7 6,3 11,7 203,2
2 156 7,3 143 2123 123 4,2 11,7 1805 10,5 3,7 8,5 160,6
2 N3oP30Ko 1 213 126 203 2534 176 86 156 2223 138 75 125 206,3
2 186 9,5 16,6 2156 14,7 53 13,7 1821 113 38 9,8 158,5
3 NePeoKsp 1 245 141 243 2605 193 101 181 2257 153 86 13,6 2085
2 21,7 11,0 214 2224 165 7,0 16,5 1856 11,4 4,7 10,4 160,6
4 NgPgKg 1 273 163 286 2676 215 118 214 2324 165 97 155 2126
2 245 132 252 2255 183 84 19,1 19055 12,7 53 12,7 162,7
5  NipoPoKg 1 30,3 193 305 2723 236 134 235 2376 185 10,1 175 2165
2 26,2 15,7 274 2314 20,7 105 21,6 1963 14,7 64 15,3 165,8
2020
1  Koutponb 1 175 103 165 2453 148 7,1 12,8 2137 125 6,0 11,3 1987
2 151 7,0 13,7 2085 115 40 10,3 1752 9,7 3,2 8,1 157,4
2 NaPsoKo 1 218 131 215 2471 178 92 168 2153 143 71 127 2003
2 19,2 10,2 17,7 2085 149 51 13,1 176,3 105 41 9,3 157,5
3 NgPeoKwo 1 252 148 248 2623 202 107 188 2206 163 81 147 2117
2 220 115 20,7 2215 171 73 15,5 1805 11,8 5,2 9,5 153,5
4  NgPoKe 1 284 165 29,7 2705 228 125 226 2557 175 93 163 2165
2 256 13,7 246 2231 193 90 18,5 1855 126 55 12,1 1556
5 NpoPooKeo 1 325 203 31,7 2757 247 147 247 2308 193 105 186 2203
2 29,7 162 28,6 2256 215 10,6 20,3 1885 140 6,1 145 157,6
2021
1 Kontpons 1 16,8 1055 165 2416 150 7,3 125 2165 122 58 125 206,3
2 145 7,1 140 2053 11,8 44 10,3 1833 95 3,0 8,3 162,5
2 NaPsoKo 1 225 123 208 2434 170 88 143 2187 140 65 138 2086
2 183 9,8 17,3 2125 141 5,6 12,5 1833 10,3 3,6 9,2 162,5
3  NgPeoKs 1 255 145 255 2656 198 97 17,3 2236 158 7,7 142 2135
2 225 103 21,0 2153 165 58 142 187,7 11,3 4,0 9,8 165,6
4 NgPyKe 1 296 168 293 2735 220 11,6 205 2287 163 85 158 220,7
2 26,3 135 249 2156 188 75 152 1905 12,3 4,6 12,5 160,3
5 NpoPooKeo 1 31,6 198 313 2776 240 137 226 2335 17,6 96 167 2235
2 275 165 278 2205 211 98 17,5 1926 135 57 13,8 162,6
Ipumeuanue: *riyouna (cm) — 1. 0-30, 2. 30-50
oo o |
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Kak Bumno w3 Tabmumer 1, Ha koHTposne (0e3 yaoOpeHuWi) BapuaHTE MOTJIONMIEHHBIN
aMMMa4YHbIA a30T U HUTpaTHbIM a30T B cnosix 0-30 u 30—60 cm cocraBunu 16,8—18,1 u 14,5-15,6
mr/kr, 10,5-10,8 u 7,0-7,3 mr/kr, aktuBHbIN (ochop u oOMeHHbIH Kammi 16,5-16,7 u 13,7-14,3;
241,6-250,5 n 205,3-212,3 mr/kr, cHIKasch 10 12,2—12,7 u 9,5 COOTBETCTBEHHO, MPU YCBOCHHUH
M3Yy4aeMbIX MMUTATEIbHBIX BEIIECTB pacTeHHeM B (pa3y moiaHoro co3peBanust — 10,5; 5,8-6,3 u 3,0—
3,7; 11,7-12,5 u 8,3-8,5. Ona coctaBuna 198,7-206,3 u 157,4-162,5 mr/kr. 3a cyeT BO3ICHCTBU
MUHEPAJIBLHBIX YAOOPEHUN 3TH TOKa3aTelld 3HAYUTEIHHO YBEIMYMUIINCh B 3aBUCUMOCTH OT HOPM
ynoOpeHuii B 000HX CIIOSX [0 CPABHEHUIO C KOHTPOJIBHBIM (0€3 ynoOpeHuii) BApHAHTOM.

Tak, B Bapuante N3oP30Ko amMmmuaunbiii a30T 1 HUTpATHBIN a30T, noniouieHHbIe B cinoax 0-30
u 30-60 cm Ha TpyOompoBoaHOU ¢aze cocraristor 21,3-22,5 u 18,3-19,2; 13,1-12,8 u 9,5-10,2
MT/KT, akTUBHBIN pochop u oOmennsiit kamuit 20,3-21,5 u 16,6-17,7; 243,4-253,4 u 208,5-215,6
MI/Kr coorBercrBeHno 13,8-14,3 u 10,3-11,3, B koHIie Berertauuu 6,5-7,5 u 3,3-3,8; 12,5-13,8 u
9,2-9.8; 200,3-208,6 u 157,5-162,5 mr/kr. KonmuecTBO MOMIOMIEHHOTO aMMHAYHOTO ¥ HUTPATHOTO
a30Ta B HOpME MUHEpaNbHBIX ynoopenuin NgoPeoK3¢ cocraBmser 25,2-25,5 u 21,7-22,5 B cnosix 0—
30 u 30-60 cm B a3y packpeitus Tpyoox 14,1-14,8 u 10,3-11,5 mr/kr, aktuBHBI (ochop u
oOmenHbIi kanuit 24,5-25,5 u 20,7-21,4; 260,5-265,6 u 215,3-222.4 mr/kr, 15,3-16,3 u 10,3-11,3;
COOTBETCTBEHHO B (haze MojaHOro co3peanus 6,5-7,5 u 3,6-4,1; 13,6-14,7 u 9,5-10,4; 208,5-213,5
n 153,5-165,6 mr/kr, B Bapuante NogPgooKeo MmoromeHHpii aMMHadHbIiA a30T HA 3TAre MPOMBIBKH
TpyO coctasmusier 27,3-29,6 u 24,5-26,3; aurparusiii a3ot 16,3-16,8 u 13,2—13,7; akTMBUPOBAHHBIN
dochop 28,6-29,7 m 24,6-25,2; oOMeHHBIH Kammii 267,6-273,5 wu 215,6-225,5 wr/kr
cooTBeTcTBeHHO 16,3—17,5 m 12,3—12,7 B xonue Berertanuu 8,5-9,7 u 4,6-5,5; 15,5-16,3 u 12,1—
12,7. Omna xonebamace ot 212,6-220,7 nmo 155,6-162,7 wmr/kr. HauOonblnee KOIMYECTBO
MUTATEIBHBIX BEIMIECTB IO (hazaM pa3BUTHS HAOMIOOAIOCH y BapuaHTa Nj20P120Ko.

Takum 00pazoMm, BHECEHHE HOPM MHUHEPAIBHBIX YIOOPCHHI TMOJ PACTCHHE SUMEHS B CEpO-
OypbIX TOYBaX OKa3bIBaeT KapAMHAIBHOE BIUSHUE HA WM3MEHEHHE NUTATEeIbHOTO PEXHMAa,
MOIVIONIEHNEe aMMHAYHOTO M HHUTPATHOTO a30Ta B TIAXOTHOM M IIOJAMAXOTHOM CJIOSX ITOYBBI.
VYBEIMUMIIOCh KOJIMYECTBO aKTHBHPOBAHHOTO (ochopa W OOMEHHOTO KaJds 1O CPABHCHHIO C
KOHTPOJIbHBIM (0e3 ynoOpeHuil) BapuaHTOM, B pe3yabTare yBEIUYMUIOCh 3(PPEKTUBHOE TIIOI0POIE
MIOYBBI, UTO MO-CBOEMY BJIHMSET Ha BBICOTY U Pa3BUTHE, CTPYKTYPHBIE MOKA3aTeNN, YPOKAMHOCTh U
MMEJI0 3HAYUTENIbHBIA BIIMAHME Ha KadecTBO. B cmoe 0—60 cM mo4BBl B 3aBUCHUMOCTH OT HOPM
MUHEpAJIBbHBIX YIOOpPEeHMH B KOHIIE Bereranuy a3oT aMMuauHblii cocraBimsger 1,9-10,9, aszor
HuTparHblil 1,3-8,4, akTuBupoBaHHBIA pochop — 2,1-13,7 u 0OMeHHbIN Kanuil yBenuuwmics ¢ 5,3
10 22,1 MI/KT.

Pe3ynbrarel HcciienoBaHus, YCpEOHEHHbIE 3a 3 TOAa M BIMSHUE HOPM MMHEPAIBbHBIX
yAOOpeHHI Ha CMEHY 3€pHa U CTEPHHM O3MMOIO SYMEHS Ha cepo-OyphIX (KalITaHOBBIX) MOYBAX
npejacTaBieHsl B Tabmunax 2 u 3.

Kak BuznHO u3 Tabmuipsl 2, ypokallHOCTh 3epHa SUMEHS Ha KOHTPOJIbHOM (0e3 ynoOpeHwuil)
BapHaHTe 3a 3 roja ObUla 3HAYUTENBHO HHUXKE, YeM Ha BapuaHTaX C BHECEHHEM MHHEpaIbHBIX
yA0OpeHui, KaKk ¥ B TPEIbIAyIIUe ToAbl. Tak, eclid ypoxKailHOCTh 3epHa SYMEHs Ha KOHTpodje (6e3
ynobpenuii) cocrasmia 29,2 1/ra, To Ha Bapuante N3oP30Ko — 33,8 1/ra, mpubaBka mo cpaBHEHHIO
c KoHTpoJieM coctaBuia 4,6 m/ra wim 15,8%. B Bapuante NgoPsoK3o ypokaitHOCTh cocTaBmiia
38,0 i/ra, mpubaBka MO cpaBHeHHI0O ¢ KoHTpoiem — 8,8 1w/ra wim 30,1%. Haubonpmias
ypOKalHOCTH 3epHa Mody4deHa y copra NogPgooKgo — 47,3 1/ra, mpubaska coctaBuia 18,1 1/ra unm
62,0%. Ilpu BBICOKOW HOpME MHUHEPAIBbHBIX ynoOpeHui ypokalHOCTh Njx0P120Kgg cHU3MIACE TIO
CpaBHEHHIO ¢ BapuaHTOM NooPooKeo 11 cocTaBumna 42,0 n/ra, 12,8 n/ra mnmm 43,8%. TouHoCTh OmbITa
P=1,92-2,87%, E=0,71-1,12 u/ra. Maremarnueckuii aHamu3 pacueTa MPOU3BOAUTEILHOCTH
nposoauics no merony B. H. Ileperynosa [5].
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Tabmuna 2
BJIMSIHUE MUHEPAJIbHBIX Y IOBPEHHUI
HA YPOXXAMHOCTbD 3EPHA O3UMOI'O STYUMEHS
(B cpemueM 3a 2019-2021 rT.)

Ne Bapuanmer onvima 3eprnosoii npodyxkm, Pocm
y/ea y/2a %
1 Kontpons (6e3 ynodpeHuit) 29,2 - -
2 N3oP30Ko 33,8 4,6 15,8
3 NsoPsoKzo 38,0 8,8 30,1
4 NooPgoKeo 47,3 18,1 62,0
S N120P120K g0 42,0 12,8 43,8

E=0,71-1,12 w/ra, P=1,92-2,87%

Kak BugHO u3 Tabmuipl 3, IpOJyKTUBHOCTB MO CTEpHE sIUMEHs Ha KOHTposte (0e3 ynoOpeHwii)
cocraBmia 57,2 m/ra, Ha KoHTpoute (0e3 ymoOpenuii) — 57,2 n/ra, a Ha Bapuante N3oP30Ko — 66,3
1/ra, mpupoct Ha 9,1 m/ra mo cpaBHeHHIO ¢ KoHTposiem, wiau 16,0%. Ha Bapuante NgoPgoKso
ypokaltHOCTh cocTaBuia 76,8 1/ra, mpubaBka Mo cpaBHEHUIO ¢ KoHTponeM 19,6 u/ra unu 34,3%.
HauGonpimas ypokalHOCTh MO CTepHEe moiydeHa y copta NooPoKey — 94,3 m/ra, mpubaBka
cocraBmwia 37,1 w/ra wm 65,0%. [Ipu BbICOKOW HOpME MHHEPAIBHBIX YAOOPEHHH YypOXKaHHOCTD
N120P120K9¢ cHU3MTACh MO cpaBHEHHUIO ¢ BapuaHTOM NooPgoKgo 1 cocTtaBuna 85,6 1/ra, 28,4 1/ra wim
49,7%. Tounocts onbita P=1,77-2,87%, E=1,33-2,24 n/ra.

. Tabmuma 3
BJINSIHUE MUHEPAJIbHBIX Y JOBPEHIN
HA TTOXKHMBHVY1IO YPOXXAWMHOCTDH O3UMOI'O AUMEHA
(32 2019-2021 rr., B cpegHeM 3a 3 rona)
Ne Bapuanmoi onvima 3epnosoii Pocm

npooykm, y/ea u/2a %
1  Kontpoms (6e3 ynoopeHuit) 57,2 - -
2 N3oP30Ko 66,3 91 16,0
3 NsoPsoKszo 76,8 19,6 34,3
4 NgoPgoKeo 94,3 37,1 65,0
5 N120P120Kg0 85,6 28,4 49,7

E=1,33-2,24 wra, P=1,77-2,87%

Takum o0Opa3zom, M3y4eHHE BIUSHUS HOPM MUHEPAIBHBIX YIOOpEHWN Ha MPOIYKTUBHOCTH
pacTeHuil SUMEHs B MCCIel0BaHUM, poBeAeHHOM B 2021 r. Ha cepo-OyphIX MOYBAaX B YCIOBHSX
Kapabaxckoro sKOHOMHYECKOTO pailOHa, MOKa3bIBAET, YTO HAMOONbIIAs YpOXKaWHOCTH 3epHa U
ctepuu y Bapuanta NooPooKeo — 47,0 1/ra, a mpubdaBka — 17,7 n/ra unu 60,4% 1 COOTBETCTBEHHO
ypoxaitHOCTh 10 ctepHe 94,8 1/ra cocrasnser 37,8 1/ra wim 66,3%.

Bapuant NggPo9Keo pekoMeH10BaH K UCIIOIB30BaHUIO B TPOU3BOJICTBE.
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AGRIS F40

N3YYEHUE AI'POBUOJIOI'MYECKHUX U ITIOMOJIOI'MYECKUX XAPAKTEPUCTHK
HEKOTOPBIX ABOPUTEHHBIX COPTOB sAbJIOHU, BO3AEJBIBAEMbBIX
HA TEPPUTOPAU HAXUBIBAHCKOM ABTOHOMHOWM PECITYBJIMKA

O©baupamos JI. A., karno. c.-x. nayk, Haxuvieanckuii 2cocyoapcmeentulil yHugepcumenmn,
Hnemumym b6uopecypcos, Haxuvisan, Azepoatioscan, bayramov-logman@mail.ru

STUDY OF AGROBIOLOGIC AND POMOLOGICAL CHARACTERISTICS OF SOME
ABORIGINAL VARIETIES OF APPLE TREE CULTIVATED IN THE TERRITORY
OF THE NAKHCHIVAN AUTONOMOUS REPUBLIC

©Bayramov L., Ph.D., Nakhchivan State University, Institute of Bioresources,
Nakhchivan, Azerbaijan, bayramov-logman@mail.ru

Annomayus. IlpencraBineHbl arpoOHONOTMYECKHME M TOMOJOIMYECKHE XapaKTEpPUCTUKU
aOOpUTEHHBIX COPTOB SIOJOHH, BO3AEIBIBAEMBIX Ha TeppUTOpuM HaxupiBaHCKOH ABTOHOMHOM
PecnyOnuku. 31ech MOApOOHO OMMCAHO HMPOUCXOXKIEHUE KaXJIOr0 COpTa, CPEAHsAs Macca IUIoJa,
BOCIIPUMMUYHUBOCTh K OOJIE3HAM, YpO)KaHHOCTb € TIeKTapa M JIeryCTAllMOHHbIE LIEHBI.
PaccmarpuBaeTcst ucropusi pa3BuTHs I10J0BOACTBAa B HaxubiBaHe, KOTOpasi HACUMTHIBAET HE MEHEe
3500 ner. BriepBble cocTaBiieH TOUYHBIN CIIMCOK paclpocTpaHeHHbIX B HaxubiBaHe copToB 010K ¢
ykazaHueM ux cuHoHUMOB. Copra u Qopmbl s0m0HH, Bo3nenbiBaeMble B HaxupiBane, Obun
CTPYIIHMPOBaHbl Ha MECTHBIE COpPTa, MHTPOAYLMPOBAHHBIE COpPTa, COpPTAa HAPOIHOW CENEKIHH U
BHOBb OTKpBIThIE (opMbl. B pesynbrare uccinenoBaHuil aOopureHHsle copta U (GOpMbI 0J0HU
CTPYIIHPOBAHBI U 10 CpOKaM HX co3peBaHus. [logpoOHO naHa TOMOJOrHYecKas XapaKTepHCTHKA
YKa3aHHBIX COPTOB U (HhOpM SOIOHHU.

Abstract. The article presents the agrobiologic and pomological characteristics of indigenous
apple varieties cultivated in the territory of the Nakhchivan Autonomous Republic. The origin of
each variety, average fruit weight, disease susceptibility, yield per hectare and tasting prices are
described in detail here. The article presents the history of the development of fruit growing in
Nakhchivan, as well as what foreign travelers say about Nakhchivan, and the history of gardening
in Nakhchivan goes back to ancient times. According to travelers, the history of fruit growing in
Nakhchivan dates back 3,500 years or even earlier. For the first time, we studied the exact list of
apple varieties common in Nakhchivan, noted their names and synonyms. Also, the varieties and
forms of apple trees cultivated in Nakhchivan were grouped into local varieties, introduced
varieties, folk selection varieties and newly discovered forms. As a result of the research,
indigenous varieties and forms of apple trees cultivated on the territory of the autonomous republic
were grouped according to their ripening time. The pomological characteristics of the indicated
varieties and forms of apple trees are given in detail.

Knrouesvle cnosa: copra, HHTPOLYKIIHS, YPOKAWHOCTH, STOJTOHS.

Keywords: varieties, introduction, crop performance, apple tree.
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HaxybiBaH — aBTOHOMHasi pecHyOjuKa C YHUKaJIbHBIM KIMMaTHYECKHM pa3zHooOpasueM,
3[1€Ch MOXHO BCTPETUTH OOJBIIOE KOJIUYECTBO JUKOPACTYIIUX IUIOAOBBIX pacTeHuil. CagoBoACTBO
B HaxubiBane MMeeT O4eHb JPEBHIO HMCTOpHIO. KIMHOMMCHBIE HAANWCH, MAMATHUKH, JPEBHUE
JOKYMEHTBI M JIUTEeparypa MOATBEPKIAIOT, YTO CaJOBOACTBO MMeeT Oonee yem 3500 neT uctopuu.
OpyKTHl UMEIOT BBICOKOE KaueCTBO. DTO OTMEUYEHO B pabOTax HEMELKOTo MyTelIeCTBEHHUKA AJlaM
Oneapu (1599-1671) u Typenkoro myremectBeHHnka OBiaus Yenebu (1611-1682). Bo Bropoii
gactu «llyremectBusi» Dpnum YanaOu, xoropas HaspiBaercs «Omnucanue ropona Kapabaxay,
JAl0TCS UHTEPECHBIE CBEIEHUS 00 MCTOPUM Tropoja, JaHImadTHOM AW3aiiHe, MEUYETAX, PhIHKAX, a
TaKXKe «calax M BUHOrpagHukax». [lyremecTBeHHUK nucai: «ITo 3emis u3oomnus». [loka Mbl
TYISJIM B Cajay, CaZOBHHUK IMpHHEC HaMm 26 copToB si010k u rpym. «Manaya, rpyma A6Oacu u
Opnybamu, si6noko Tabak, KpacHoe s6moko». OH OTMETHJ], YTO 3/1€Ch CO3pEIH TpaHaThI
pyounoBoro 1Bera. Bce 31O mokaspiBaeT, uTo HaxdybIBaHCKOE IIJIOZOBOJCTBO MMEET IPEBHIOIO
ucropuio [3, 5].

B 1899 romy >t copra Bo3aenbiBaauch B HaxubiBane. Takum oOpa3om, yka3aHHBIE cOpTa
Bo3zenbIBatoTCsl B Opny0OanckoM paiioHe. PoiuioB MIMpOKO MHTEPHpPETUPOBAl MOMOJOTHYECKUE
[OKa3aTeau M arpoOMOJIOTHYEeCKUue XapakTepucTuku 3tux coproB [11]. Kpome toro, B. H.
Keesckuit, I. H. lappep (1885), C. I1. 3enenckuii (1883), B. U. [leBuukwuii (1886) u npyrue B
CBOMX HCCIIEZIOBAHUSAX MMOKA3aIU, UTO ITH COPTa ABJAIOTCA HaxuueBaHCKUM COPTOM.

CanoBonctBom HaxubiBana moa pykoBOACTBOM Ipodeccopa AXyHazane 3aHumManuch A. 1.
Pamxabmu, T. M. Tarues, T. X. Tanmu6os, X. M. babaes, ®@. I1. XynaBepaues, A. A. I'ynues, X. A.
Hazapos u apyrue. T. M. TarueB nokasan, 4To Ha TeppuTopuu umeercs okoso 40 coptoB u dopm
SIOJIOHU U J1aJ1 arpoOHOIOrHUECKYIO XapaKTePUCTUKY HEKOTOPBIX U3 HUX [1, 6].

Henp manHoM pabOTHI — M3y4Ye€HHUE arpoOMOIOTHYECKUX M MOMOJOTHYECKUX OCOOCHHOCTEH
MECTHBIX COPTOB SIBIISIETCS TPEJICTABICHUE 3TUX COPTOB B MHpE HAayKH Kak aOOPHUTCHHBIX COPTOB
HaxypiBana. C 2005 r. HayaThl HUCCIIEIOBATEIbCKUE pAOOTHL. Ha OCHOBE OOIIEHPUHATHIX B
IJI0I0BOJICTBE METOOB [6, 11].

Mamepuan u memoouxa

B xauecTBe Marepuana ObLIM B3SThl A0OpUTEHHbIE cOpTa U (GOPMBI SIOJIOHH, BO3/E/IbIBAEMbBIE
Ha TeppUTOpUM ABTOHOMHOHN PecmyOiuku, MpOBENEHBI HCCIIEN0BaTeNIbCKUE PabOThI, MPOBEACHO
CpaBHEHHE TOMOJIOTUYECKHUX M arpoOHOIOrHUYeCcKUX MoKa3aTesiell ¢ UMIIOPTHBIMH COPTaMHU.

[Ipn mnpoBeneHUM HAayYHO-MCCIIENOBATENbCKONM paboOThl HCHONIb30BaHbl Mertoauku H. B.
Muuypuna [7]; 3. M. T'acanosa [2], . H. beiinemana [8]; [IporpamMmma u MeToanka UHTPOIYKIUU U
COPTHUPOBKH IIOJI0BBIX KylbTyp [9], I1. ®. dyOposoii [10].

Bonee 30 coptoB u 26 Gopm 3TUX COpTOB U PopM, 0OHAPYKEHHBIX 3a MEPUOJT UCCIEIOBAHUH,
ABISAIOTCA abopureHHbIMU coptamMu M ¢opmamu HaxubiBana: S6moko 6Genoe, f0noxo bpan,
Xnonok, S1610ko aparoueHHoe, S65moko ¢aprmpoBaHHoe, [bipou-mmpuH, Mamkiucu, CaxapHoe,
[Terpymika, SI6noko aiiBa, Xamxu-I'yceitn, Anenscun, CrekisiHHOe 1010K0, [leunoe s6moko, Cann
Myxpu, SA6moko I'yneman, Kanandyp, Adbmmxkaxar, [Jxubup, Sd6moko Tabak, fA6moko Heecra,
Opnybanckas kpacasunia, Cynranm, S6noko Illax, Caxapuerit mxuH, llapuk kpacusiii, S610K0
Kyky, BaxaGckoe s6mnoko, ['og npoBuana u HaxusiBanckas kpacasuia. K coxaneHuto, HEKOTOpbIe
U3 HUX TPeOyIOT MPUCTAILHOTO BHUMAHUS CEJIeKIMOHEpoB. [103TOMy 3T copTa BhICAXHBAIOTCSA U
KYJIbTUBUPYIOTCS B KOJUIGKIIMOHHOM CaJy HWHCTUTyTa OMOpECypcOoB BMECTE C IIHPOKO
pacnpoCTpaHEeHHBIMH cOpTaMu. B panpHeinieM miaHUpyeTcs MPOBOIUTH CENEKIIMOHHYIO paboTy
10 3TUM copTaM. ArpoOHOJIOrHYeCKHe XapaKTePUCTUKH HEKOTOPhIX a0OpUTeHHBIX COPTOB SIOJIOHH,
BO3/Ie/bIBaeMbIX Ha Tepputopuu HaxubiBanckoit MP mpencrasiensl B cienyromeil Tabnuie B
CpaBHEHMH ¢ UMITOPTHBIMH copTamu (Tabnuma).
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Tabimna
ATPOBUOJIOTMYECKUE XAPAKTEPUCTUKU HEKOTOPBIXUABOPI/IFEHHBIXU COPTOB U ®OPM,
BO3AEJILIBAEMBIX HA TEPPUTOPUN HAXYBIBAHCKOU ABTOHOMHOMU PECITYBJIMKA

© =
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Ne Copma S x S S 3 $s° 235 1’3 g
3 S $3F 88 g§ 0
S S 5 SsE5 S 3 &
N ) %) = Q 3 O =
5 S S S¥S B S
= . SIS ],
= O

Abopueennvie copma Haxuvleana
1. IMupOu-upus JIETHUH 130 259,47 0,7 4,3 47 35
2. [ekepu JICTHHI 160 383,61 0,6 4,3 45 25
3. xadapu OCEHHUI 200 435,52 0,5 45 4.6 160
4, AiiBa anma OCEHHHI 250 447,05 0,4 4,6 3,9 170
5. Tabar anma 3UMHHI 175 534,73 0,3 4.8 5,7 200
6. Kenendyp 3UMHUN 150 278,84 0,4 4,2 2,0 143
7. Aou Bxaxar 3UMHHAN 200 363,63 0,5 45 4.4 130
8. Hapsiamker OCEHHUH 150 290,70 0,5 4,0 45 110
9. Pemxedu 3UMHHI 170 368,53 0,7 4,7 53 180

Panee npesncraBieHo (MMIIOPTHBIE Pa3HOBUIHOCTH)

1. [NanmupoBka JIETHUH 120 150,64 0,9 4.0 3,9 25
2. BbopoBunka JIETHUH 110 160,42 1,9 4,2 3,3 30
3. AHTOHOBKA OCEHHUH 500 693,80 0,5 4,0 4,7 110
4, AHuc OCEHHUH 135 264,78 0,7 3,9 4.4 130
7. Banau 3UMHHAN 210 309,78 0,7 4.0 5,7 180
8. CUMHMPEHKO PEHETH  3UMHUHI 185 349,55 0,9 4.4 53 170
9. benvrii pozmapun 3UMHUHI 140 399,62 0,7 4.4 4.4 200

N3 Tabnune! 1 BugHO, 9TO abopureHHble copTa 1610Hb HaxubiBaHa MPEeBOCXOAAT UMIIOPTHbBIE
copTa Mo Macce IUIOJIOB, YCTOMYMBOCTH K OOJIE3HSM, MPOAYKTUBHOCTH, JIETYCTALlMOHHOM IIeHE U
xpaHeHuto. Cpenn MecTHBIX copToB copra ['sipOu mup, Kanandyp u Hapunmxu yctynaior copram
AHTOHOBKA, baHan u Po3mapuH 10 ypOXaWHOCTM C TE€KTapa, HO NPEBOCXOJAT HMX IO
JEryCTallHOHHBIM IIEHAM.

benoe s6moko — mecTHbI copT HaxubiBana. [llupoko KynbTHBHpPYETCS MPEUMYILECTBEHHO B
TOPHBIX pailoHax. 3UMHMH COpT, ypokall JaeT Ha 3 roj mocie Mocajakd, a Ha 5—6 rog cobuparot
MOJIHOCTBIO. B Hapoze ero HasbpiBaroT OenbiM SI0JI0KOM H3-3a LiBeTa. JlepeBo cpeaHell BBICOTHI,
KpoHa 1ioTHas B 6anke. [Inmon BHyTpH, cpenuuii Bec 120140 r. [[BeT Oenblit, Ha TAHIIUPE UMEIOTCS
Oenble cBemIble MATHA. MSKOTH Iiofa Oenas, KUCIO-Clajikas, couHas M XpycTsamas. Pasmeps
IOoNepevHoro ceueHus mioga 8—9 cm B Beicoty U 8—10 cm B mmpuny. CemeHHast kamepa y3kas, B
KaKJI0M ceMeHHOM Kamepe Haxonutcs 3—4 ceMmeHH. Ero nser teMHO-KopruHEBBIN. [IpogyKTUBHBII
COpT, JaeT cpeaHor ypoxahHocTh 90—120 kr ¢ nmepea. [{nuHa HOXKH 18 MM, TonmmHa 2 MM.
IIpukpenieHue NIOJOHOXKKH K CIENOMY IUIONY NPOYHOE, C BOJIOCKaMu. LIBeT romoBanbix Mo3oiei
obecupeunBaercs. JlnmuHa ofHoneTHUX crebnei 22-34 cM, uHOrna Oojblle, B 3aBUCHMOCTH OT
MECTOIOJIOKEHHUS U MOYBEHHO-KJIIMMAaTHUECKUX YCIOBUI. B 0OBIYHBIX KOMHATHBIX YCIOBUSIX ILIOBI
MOTYT XpaHUTbCA 10 Mapra-ampens. 1o mMepe XpaHeHMs apoOMAaTHYECKUM 3amax YCHUJIMBAETCH.

O]
E Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 222



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

YCTOWYNMB K OHAUYMY H MYYHHUCTOM poce. ODTOT COpT yAoOeH UIsi TPaHCIOPTHPOBKH.
Jerycrammonnas oreHka B 4,6 6ayia. 9TO COPT, MOTYyYEHHBINH MyTeM HApOAHOW CENEKIIMH, XOTS
ponom u3 Opaydaackoro paiioHa, B HACTOSINEE BPEMs €r0 CaXKaloT U BBIPAIIMBAIOT B OOJIBIIMHCTBE
ropHeix paitonos /Lxynsdunackoro, babekckoro u lllax6y3ckoro paiioHOB.

XJI0MOK — COPT SBJISIETCS OJHUM U3 JIPEBHUX NPEAKOBBIX copToB HaxubiBana. B Hapoze ero
HA3bIBAIOT XJIOMKOM M3-3a €r0 MSATKOCTH. DTOT COPT IIHUPOKO KynsTuBHpyeTcs B OpaybaackoMm u
[[Tax0y3ckoM paiioHaxX. DTO JIETHUH COPT. Ypokail coOuparoT depe3 4—5 JIeT Ha BEreTaTHBHOM
noxpocre. JlepeBo nMeeT cpeaHoro BbIcOTy 4—4,5 M, KpOHa IIMPOKONUPAMUJAIbHASL, TOHUKAIOIIASL.
IIBeTenne HaumHaeTCsl ¢ cepeauHbl ampens. LIBeTku pacmnonoxenbl Ha ctebne B psaa. [Lmomsr
KpynHsle, cpennuii Bec 130—145 . Ero ¢popma konndeckas. LIBeT KOXKypbl IJI0I0B KEJNTO-KPACHBIH.
MsKOTh CBETJIO-KelTasl, clierka KucjioBaras u ciaakas. Kaxmgoe nepeso gaer B cpeanem 100—110
Kr. JliimHa mnomoHokku 16 MM, TommmHa 2,5 MM. [IOBEpXHOCTH IIOJJOHOXKKH CI1a00BOJIOCHCTAS,
cpacTaHue IUIOAOB yMepeHHoe. Eciu mpomykT BOBpeMsl HE OUYUCTUTH OT KOXKYpPBI IMpPH €ro
CO3pEBaHUU, IOJIOBUHA MPOAYKTa TepsieTcsi. COOTBETCTBEHHO, IOl 3TOTO COPTa HY>KHO COOUPATh
3a 5-10 guel mo co3peBanus. [1moapl co3peBarOT ¢ KOHIA MIONS J0 Hadana aBrycra. B coOpanHoM
BUJC OH MOXeT XxpaHuTbcs 30-35 nHel, He MOPTACH B OOBIYHBIX KOMHATHBIX YCIOBHSX. €r0 B

OCHOBHOM €/ISIT B CBEKEM BUJIE€ U HCIIOJb3YIOT B KOHCEPBHOM MPOMBIIIJIEHHOCTH. JTO HE3aMEHUMOE
ChIpbE Ui SA0JOYHOTO YKCyca. YMEPEHHO YCTOHYMB K OOJE3HSAM M BpEAUTENAM. YA00EH s
TPaHCIIOPTHPOBKH. JlerycTalioHHas ieHa olleHeHa B 4,4 Oaia.

XJIOIIOK Benoe s01m0K0 Mamxaucu

Mamxaucn — mpoucxoxaeHne — ceno Amarun Axgemud OpayOaackoro paiiona. B
HaCTOsIee BPEMs OH LIMPOKO PaclpOCTPaHEH BO BCEX IUIONOBOAYECKUX parioHax HaxublBaHCKOMN
o0IlacTH, B HEKOTOPHIX PETHOHAX €ro Ha3blBalOT Memaiiu. DTOT COpPT SBISIETCS OJHUM W3
crapedmux coptoB HaxubiBaHa. DTO camblil OBICTPO CO3PEBAIOIIMN COPT CPEAM JETHUX COPTOB.
JlepeBo BBICOTOM 5—6 M, KpOHa IIMPOKasi, XoAyJaeoOpasHas. JlepeBo MMeeT CPeIHIO BHICOTY 3—4 M,
KpOHY IIMpPOKYI0 M peeuHyro. Beicora moxacraBku 90-100 cm, mmamerp 22-24 cwm. llBereHue
Ha4YMHAETCS C TIEPBOTO YHUCIIA anpelisi ¥ MPOAO0DKAeTCs 10 KOHIA. YpoXkail cobuparoT Ha 6—7-1 rof
Ha BBICOKHX KycTax M Ha 4—5 roj Ha Beretupyromux kycrax. [Imoasl kpynHee cpegHero pasmepa,
cpenuuii Bec 100—115 . @opma mmomoB kpyrias. [Ipu co3peBaHnM COMHEUHAs CTOPOHA ClIeTKa
po3oBas. Ha crebne nmerotcs ciadbie Bonocku. Ilpukpennenue k cnensiM miofgaM npodyroe. [Tnox
CIIaJKU{, KUCIUHKM No4YTH HeT. IIponykTuBHBIM copt, gaeT B cpeanem 70-90 kr ¢ aepesa. Ilocne
cOopa TIOABl MOTYT XPaHUTHCS B OOBIYHBIX KOMHATHBIX ycioBusx 35-40 mgueit, He moptsck. [lo
Mepe XpaHEHHs HEMOBTOPUMBIN apoMaTHBIA 3amax ycuiauBaercs. OH ycToiuMB K OOJE3HSIM U
BpeIUTENsIM. YI00€eH Ui TPaHCIOPTUPOBKHU. JlerycTannoHHas 1ieHa olieHeHa B 4,7 6aa.
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Ceitnp llykpro — copt pacnpoctpaneH B camax Opaybanckoro u IllaxOy3ckoro paioHOB.
OT0 omMH W3 JpeBHUX copToB HaxuwiBana. JlepeBo 5—6 M BBICOTOW, KpOHAa MHpPAMHIAIbHAS.
[ToBepxHOCTh OaraxxHuKa MoBpexaeHa. Beicota mapku 70—80 cm, nuamerp 23-25 cwm. LIserer B
KOHIIE ampens, comBetus B ¢opme mmiapa. IlmomoHocut Ha 4—5 romg Ha HEBBICOKUX JIEPEBBSIX.
Cpennsas macca mioga 140-160 1, mpomoaroBaro-KOHYCOBUIHOW (OpPMBI, TOHKMIA, Clerka
KEJITOBATHIM, B HEKOTOPBIX CIy4yasX MMEET KpacHbIE MOJOCKH. MsKoTh Oenas, MJIOTHas, cOYHas,
cierka kucinad. Ilnogsl oqHOrO pazMepa, UMEIOT NPUATHBINA BHEIIHWM BUJ. YpOXKaiHas 3pesioCThb
IUIOIOB —BTOpasi JeKaza OKTAOps. YmoOeH aisi TpaHCIOPTHUPOBKHU. lIpakTHUecKHn yCTOWYHB K
6one3nsM u Bpeautessim. [locae cOopa miIoasl MOTYT XpaHUTHCS B OOBIYHBIX KOMHATHBIX YCIIOBUSX
710 arpens.

Maspa — copr sBuseTcsa ONHHMM U3 crapermux coproB HaxueiBana. Ha3ean B yecTh cena
Maspa baGekckoro paiioHa. BrepBeie ero oOHapyKuiaw B 4acTHOM JBope cema Maspa. Copr,
MIOJIyYEHHBIM ITyTEM HAPOJIHOM cesleKUuu. J[epeBo UMeeT CpeaHIo BbICOTY 3,5—4 M. Ypoxail naer
Ha 5 roj mociie nocaaku. 1o ypoxannsid copT. Kaxnoe aepeo naer B cpennem 240-300 kr. On
JaeT yposkall Kaxabld rox. LlBerer mo3gHO, €ro LBETEHHWE HAUYMHAETCA B CEPEIUHE amnpens U
npojoyKaeTcs A0 kKoHma. [1moaer okpyrisie, crumtocHyThie, cpenuuii Bec 350-370 r. Kopa tBepaas,
KPaCHOIO ILIBETa C TEMHO-KPACHBIMH IOJIOCAaMU. MSKOTh TBeplas, apoMmarHas, KHCIIO-ClajKasl.
[Inoapl co3peBaloT B Havale OKTAOPS U TOTOBBI K ymoTpeOneHuto B HosOpe. I[lnoabr moryt
XPaHUTBCS B OOBIYHBIX KOMHATHBIX YCJIOBHUSAX JO ampels, He TopTiack. [lo Mepe XpaHeHUS
apoMarndeckuid 3amax ycwimBaercs. OdeHb ymoOCH JUIsi TPAHCTIOPTHPOBKU. B HU3WHHOW 30HE
YMEpPEHHO YCTOMYMB K OONE3HSM M BpeauTeNsM. B TopHbBIX palloHax MOYTH HE MOpaKkaeTcs
Oone3HsMU U BpeauTensiMu. Jlerycraimonnas 1eHa ouexnena B 4,9 6ana.

i
‘

Ceitnn Llykpro Maspa Opay6anckast kpacaBuLa
Opnybanckas KpacaBulla — COpPT OOHapykeH Ha Tepputopun OppayOama, TO OIWH U3

CTapUHHBIX COPTOB HapOIHOMU cenekuuu. OH MIMPOKO PacCIpOCTPaHEH BO BCEX 30HaX IJI0I0BOACTBA
HaxubiBanckolt ABToHOMHOU PecnyOmuku. JlepeBo BBICOTOM 5 M, KpoHa IIMPOKONUpaMUaIbHAsL.
[TnomoHocuT B Bo3pacte 45 net. Jlaet yporkail KakIbIii TO U LBETET B cepeauHe. [1noa oBaibHOM
dopmer, Bec 150—160 1. Copt ypokalHBIHN, ¢ Kaxaoro aepeBa cooupart mo 200-250 Kr mioaos.
[Tnon counblii u apomarnbiif. Koxwuna mionoB monocaras. IlnonoHoxka JUIMHHAs, CBepXy
BOJIOCHCTAs!, COETMHEHHE CO CIENBIMHU TUI0/IaMu IpodHoe. [11o/1el co3peBaloT B cepeinHe aBrycra u
MoryT xpaHuthcs 30-35 gueit. He Goneer 6one3HsMH, yMEPEHHO YCTOWYMB K BPEIUTEISIM. YI00CH
JUIS TPAHCIIOPTUPOBKU. DTO HE3aMEHHMMOE ChIpbe AJis sI0J0YHOro ykcyca. JlerycraionHas IieHa
orieHeHa B 4,6 Oamia.

S1610K0 HEBECThl — COPT SBJISETCS OJHUM U3 JIPEBHUX MECTHBIX copToB HaxubiBana. B
HacCTOsIlIlee BpPEMsSl OH pacHpOCTpaHeH Ha OOIIMPHBIX TeppuTopusix. MOXKHO cka3aTb, 4TO OH
LIMPOKO Ca)XkaeTcsl U KYJIBTUBUPYETCS] MPAaKTUYECKU BO BCeX IIIONOBBIX 30HaX HaxusiBana. [Tyrem

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 224




broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

paccrnpocoB BBIICHUIIOCH, YTO U3PEBIIE 3TO SI0JOKO M3-3a BHEUTHETO BU/Ia U KPACOThl CPAaBHUBAIIH C
HeBecToU. [lo cTapuHHOW TpaauIMu, KOTJAa HEBECTa MpHe3kala, e Ha TOJIOBY Opocaiu sSOIOKH.
NMenHo B TO BpeMsi 3TO sI0JIOKO Ha3Balld SIOJIOKOM HEBECThI. DTO COPT, MOJIYYCHHBIH IMyTeM
HapoaHo# cenekiuu. Ero poguHoi 6bu1 paiion Opay0an. JlepeBo BBICOKOE, Kpenkoe 5—6 M, KpoHa
BbIcOKas nupamuaaibHas. Ero Beicota 60—70 cm, nuametp 20—22 cwm. [1nox kpynubiid, 180—-185 1.

|

L] I III|?¥1I“‘W.IH'|HI
sl 13l 18l 19 200 '21) 22l

SI6710K0 HEBECTHI

Bricora mnogoB 65-70 mwm, nuamerp 75-80 mwm. Ilmom oxpymioit ¢opmbl, OCHOBaHUE
BOTHYTOE, BepXyllka BbITAHyTas. Ckopiyna TOJICTas, TOHKO IIOKpbITa cioeM Bocka. L[Ber
OpaHXEBBIH, KPBIIITKAa MAJTMHOBAs, HA HEH JIMHEWHBIC ISITHA. MSKOTh U102 Oemas, COYHasI, ClaaKas
u xpynkasd. l[Ber BHyTpeHHero ciiosg Takoil ke, Kak M IHYpok. CpenHsisi COYHOCTb, ciabas
KHCIOTHOCTh. COpPT ypoXxaiHbBIN, C KaXJI0ro nepeBa cobupaior B cpenHeM 150—-180 kr mimonos.
JlnvHa 1ionoHoXKKU 17 MM, TommuHa 2,2 MMm. [lpukperuieHne k crnensiM IuiogaM npodHoe. Ero
cOOMPAIOT B OKTAOPE W MOXHO JIOJTO XPaHUTh B OOBIYHBIX KOMHATHBIX YCIOBHUSX /IO amnpeis-Mas.
OHn ynoOeH Ui TPaHCIOPTUPOBKU, YMEPEHHO MOJBEPKEH OOJE3HSAM U BPEAMTENSIM B HU3MHHBIX
paifoHax M MpakTUYeCKH He OOJIe3HEH B FOpHBIX pailoHax. JlerycranyoHHas 1ieHa oleHeHa B 4,4
Oama.

[TomumMo Bcero »TOro, clieayeT OTMETUTh, YTO a0OpUTEeHHBIE copTa SOJIOHW O00JIamaoT
LIEHHBIMH T€HETUYECKUMH XapaKTEPUCTHUKAMM. JTU COpTa TaKXKe MMEIOT I'eHbl, HECYIUE pa3HbIE
npu3Hakd. [103TOMy MBI yBEIMUMIM 3TH COPTAa M MOCAJWIM UX B KOJUIEKIIMOHHOM Cajy Halllero
MHCTUTYTa, YTOOBI B JaJIbHEHIIIEM HCIIOJIB30BaTh 3T COPTA B Kau€CTBE MCXOIHOTO Marepuania s
cenekuuu. [locaaka 3TuX coproB pekoMeHJ0BaHa (epMepaM U YaCTHBIM MOACOOHBIM XO3SHCTBaM.
Pexomentyemble copTa SI0JOHM TMOJHOCTBIO OTBEYAIOT TPEOOBAHMSIM PBHIHOYHOM SKOHOMHUKHU IO
YPOXXaHOCTH M KauyecTBY NPOAYKLHUHU, a TaKXKe MO YCTOHYMBOCTH K OOJIE3HSAM U BpEIUTEISIM.
BrniepBbie B Xxone HccielOBaHUI YCTAaHOBJIEHO, YTO HA TEPPUTOPUU ABTOHOMHOW pECIyOIMKH
pacmpoctpanero 104 copra u gopmser si610k. B 2008 T ObUTH BBIBEIEHBI W TTOMOJHEHBI TeHOMOH,T
sa6monn HaxusiBanckoit ABTOHOMHO# PecniyOonuku 14 HOBBIMU cOpTaMH.

[Tocne 3TOro MOMONHEHUS TOYHBIA CIHUCOK TeHO(pOHJA sIOJOHM AaBTOHOMHOW pecryOIuKu
noctur 118 coptoB u dopm. OOHapyxkeHHbIE copTa U (OPMBI MOXKHO pa3AeiuTh Ha 4 TpYIIbL:
abopurennsle copra HaxubiBaHa, copTa, mpuoOpeTEeHHbIE CEIEKLIHMOHEpaMH, COpTa, 3aBE3E€HHBIE B
50-60-e roxpl IPOLUIOTO CTOJETHSI, 1 BHOBb MHTPOLYLIMPOBAaHHbIE. Bce 3T copTa crpynnupoBaHbl
1o cpokam cospeBanus. 13 Hux 22 copra umeror 6 Gpopm jetHux, 34 copra — 9 Gpopm oceHHux, 36
coproB — 11 dopm 3uMHUX.
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Pe3ynprarel mpoBeIeHHBIX HaYYHO-UCCIIEIOBATEIbCKUX pabOT MOKa3bIBAIOT, UTO Oyphle, CEpo-
Oypble, cepble JECHbIE M JIYroBble MOYBHI HaxubIBaHCKOW 30HBI 00€CIEUMBAIOT JIUTEIbHOE
3 QeKTUBHOE BBIpAIIMBAHUE PEKOMEHAYEMbIX COPTOB SOJOHH. MBI JOJDKHBI COXPaHUTh U
MPUYMHOXUTH 3TU COPTA U MEpeiaTh UX OyMYIIMM IMOKOJICHHUSIM KaK HAXUbIBAHCKUH COPT.
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Annomayus. OueHKa KadecTBa 3€pHa TPEUMXHU MO PErIaMEHTHUPYIOIIUM IIOKa3aTelisiM He
MO3BOJISIET YCTAHOBUTH COCTOSHHE €ro sjpa. B paboTe m3yueHa BO3MOXHOCTH HCIIOIB30BAHUS
MUKpPO(QOKYCHOM peHTreHorpaduu B KaueCTBE METOJa HEpa3pyllaolero KOHTposs. BeisBieHsl 1
KIaCCU(UIIUPOBAHBl  BCTPEUAIOIIMECS CKPbIThIe (BHYTpeHHHE) JHe(eKThl 3epHa TPeUuxu
(Hemopa3BUTOE  (HEBBIIOJEHHOE)  3€pHO,  MYCTOTENIOE  3€pHO,  IMOBPEXKAECHHOE  AIpO
(TpemrHOBaTOCTh), MOBPEXKACHHOE s/IpO (pa3pylIeHHE), 3€pHO C TOBPEKIECHHON 000JIOUKOH),
OMHCAHBl SIBHBIE OTIUYMUTENIbHBIC TPU3HAKK HA PEHTICHOrpapUYECKOM H300paKEHUU 3epHa.
[TokazaHo, 4YTO TpU TPOBEACHUM KOMILIEKCHOW OIIEHKH, PE3yNbTaThl PEHTreHOrpaduyecKoro
MCCJIETOBAHUS TTO3BOJISIOT MTOBBICUTH OOBEKTHBHOCTD 3aKJIFOUEHHS 110 Ka4eCTBY 3€pHA IPEUUXH.

Abstract. The assessment of the quality of buckwheat grain according to regulatory indicators
does not allow to determine the state of its core. The paper examines the possibility of using
microfocus radiography as a non-destructive testing method. The latent (internal) defects of
buckwheat grain (underdeveloped (unfulfilled) grain, hollow grain, damaged core (fracturing),
damaged core (destruction), grain with a damaged shell) were identified and classified, obvious
distinguishing features on the radiographic image of the grain are described. It is shown that when
conducting a comprehensive assessment, the results of the X-ray examination make it possible to
increase the objectivity of the conclusion on the quality of buckwheat grain.

Knrouesvle cnosa: 3epHO TpEeUUMXHM, TEXHOJIOTHYECKHE KAuyeCTBa, CKPBIThIE Je(EKTHI,
MOBPEKIACHHOE SAPO, TPEIIUHOBATOCTh, MUKPO(MOKYCHasl peHTTeHorpadus.
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Keywords: buckwheat grain, technological qualities, hidden defects, damaged core, fracturing,
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3epHo rpeuuxu (danee — 3epHo) SBISETCS ChIPhEM JI U3TOTOBJICHUS TPEYHEBOW KPYIIBI, B
CBSI3M C 4eM, JuIi OOBEKTHMBHOCTHU €ro OIICHKHM HeOoOXOJUMO paccMarpuBarh B KOMILJIEKCE
nokasaresn 0e30MacHOCTH, T0OPOKAUECTBEHHOCTH M TEXHOJOTHYECKHE KauecTBa 3epHa. B Hamei
CTpaHe IMoKa3areau 0e30MacHOCTH 3€pHA YCTAHOBJICHBI TEXHUYECKHM PErIaMEHTOM M BKIIOYAIOT
KOHTPOJIb COJIEP’KaHUSI TOKCHYHBIX 3JIEMEHTOB, MHKOTOKCHHOB, O€H3(a)IUpeHa, MEeCTUIUIOB,
PaMOHYKIIUOB, HCIHOPYEHHBIX 3€pPeH M BPEIHON MpUMECH, TE€HHO-MOAU(DUIMPOBAHHBIX
OpPraHM3MOB, 3apaXCHHOCTU BPEAMUTEISIMU U  3arps3HEHHOCTH MEPTBBIMM  HACEKOMBIMU-
BpenuTensiMu. J[0OpOKaueCTBEHHOCTh 3€pHa OINPENeNAIOT 10 IOKa3aTeisiM, YCTaHOBJIEHHBIM
JEHCTBYIOIIMM CTaHAAPTOM: IIBET, COCTOSHUE, 3alax, COJEp)KaHue sjipa, BIAXKHOCTh, COpHas U
3epHOBasi MPHUMECh, KUCIOTHOCTb. TEXHONOrMuecKHe KauyecTBa HE perIaMeHTUPYeT HHU OJIMH
HOPMAaTHUBHBIN JOKYMEHT, OJTHAKO HX OIpPEJEICHUE IO3BOJIAET M3TOTOBUTEISIM IPEUYHEBOM KpYIIbI
MIPOTHO3UPOBATH FPPEKTUBHOCTH EPEPaOOTKH 3€pHA, ONPEACIISIONIYIO BBIXOI U Ka9€CTBO TOTOBOM
npoaykuuu. K TeXHOJIOrHY4eCKUM KauyeCTBEHHBIM TOKa3aTessiM 3epHa OTHOCST: MJIEHYaTOCTh, Macca
1000 3epen, KpynHOCTh, BBIPABHEHHOCTSH [ 1, 2].

BaxxHO OTMETHTb, UYTO TEXHOJOTMYECKHE KauecTBa 3€pHA YUWUTHIBAIOT €€ Ha JTame
COPTOMCHBITAHUM B MPOIECCE CENEKIIMOHHON paboThl [3-9].

[Ipu n3ydeHUn MOTEHIIMANA HOBBIX COPTOB CENIEKIIMOHEPHl B OJUH PSJ] CTABAT YPOKAMHOCTH,
YCTOMYHMBOCTh K CTPECCOBBIM (haKTOpaM Cpenbl, CPOK CO3pEBaHUS, MUIIEBYI0 LEHHOCTb U
TEXHOJIOTMUYECKHE KauecTBa 3€pHa. BpllllenepeynciieHHble MOKAa3aTelu I03BOJISIIOT KOMILJIEKCHO
OLIEHUTh KAaYeCTBEHHBI YPOBEHb 3€pHA, HO HE BBIIBIISIOT €T0 CKPBITHIC (BHYTPEHHHE) NE(EKTHI.
Haubonee pacnpocTpaHeHHBIM CKPBITHIM JA€(PEKTOM 3epHa SABJISETCS TPaBMUPOBAHHOCTS sijipa. [Ipu
HEHa/JIeXKaIlleM XpaHeHHH, MEXaHUYECKOM BO3JICHCTBUM Ha 3Tanax yOOpKHU U TPAHCIOPTUPOBAHUS
3epHa, MepeMelIeHu pu 00paboTke W pa3MelIeHHe Ha XpaHEHHE MPOUCXOAMT MOBPEXKICHHE HE
TOJIBKO 000JI0YKH, HO U sjipa 3epHa [10].

CymecTByromue apOUTpakHbIe METO/bl OLICHKH 3€pHA HE MO3BOJSIOT YCTAaHOBUTH HAJM4Ke
MUKPOTPEIIMH Yy SApa, a UMEHHO OHM CHHYKAIOT MEXAaHMYECKYI0 MPOYHOCTh M MPUBOIAT K
NaJbHEWIIEMY €ro paspylleHHI0. YaaneHue OOOJOYKM 3€pHAa BPYUYHYIO JJIs HMCCIEI0BaHUS
LEJIOCTHOCTH siipa BeChbMa TPYIOEMKO U MOXET CIOCOOCTBOBaTb €ro MEXaHUYEeCKOMY
noBpexaeHn0. Hanbonee nepcreKTUBHBIM U TOYHBIM CIIOCOOOM ONpPEEICHUs CKPBITHIX Je(PEeKTOB
3epHa M, B TOM YHCI€ TPaBMHUPOBAHHOCTH sIIpa, MOXET OBITh HHCTPYMEHTAJIbHBIA METOH C
MIPUMEHEHUEM MUKPO(POKYCHOU peHTTeHOTpauH.

Pentrenorpaguueckoe ucciaeoBaHHE OTHOCUTCS K Hepa3pylIalOlNIMM METOAAM KOHTPOJIS
KauecTBa U MO3BOJISIET JOCTOBEPHO OLIEHUTh BHYTPEHHEE COCTOSHME IpenMeTa uccienosanusd. Ha
CETOAHAIIHUM JIeHb CYIIECTBYIOT METOIMKU ONPENENEeHUsI CKPBITHIX Ae(EeKTOB 3€pHa MIIECHUIIB,
KM, IIMPOKO HCHONB3YeTCS MHUKPOGOKYyCHasi peHTreHorpadus Uis OLEHKH KayecTBa CEeMSH
Pa3IMYHBIX [JIOJOBBIX U OBOLIHBIX KYJIbTYp. PaspaboTaHHbBIE METOAMKHN HaApaBICHbI HA BbISBICHUE
TakuX Je(PEKTOB KaK HEBBIMOJIHEHHOCTH (HEIOBBITTOJIHEHHOCTh) CEMsIH, OTCTaBaHUE (OTCIOCHUE)
SHJIOCTIEpPMA OT OOOJOYKM, TPAaBMHUPOBAHHOCTh BHYTPEHHHX OPraHOB, MOPAXEHUE HHIOCIIEpPMA
THWISAMU U BPEIUTENIAMH, IpopacTanue cemsH [11, 12].

Llenp wuccnenoBaHMsl COCTOSUIA B M3YyYEHUH BO3MOXKHOCTH TNPUMEHEHHS] MHUKPO(OKYCHOMH
peHTreHorpaguu st OUEHKU CKPBITHIX AE(PEKTOB 3epHa IPEUUXH.
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Mamepuanvt u mMemoowl uccied08arHUs.

OObeKTaMU UCCIIENOBAaHUS SBISUIACH 25 00pa3IoB 3e€pHA TPEUYMXU BTOPOTO Kjlacca yposkas
2020 u 2022 rr. OneITHEIE 00PA3IBI 1O MOKa3aTeNnsiM 0e30MacHOCTH U KauyeCTBa COOTBETCTBOBAIU
TpeOOBaHUSAM TEXHHUYECKOTO pEerlaMeHTa M JIEHCTBYIOIIEro craHiapra. PeHTreHorpaduueckue
UCCJIEIOBAHUST MPOBOAMIM C  HCIIOJIIb30BAaHUEM TEPEABMKHON  PEHTI€HOIMArHOCTUYECKON
yctanoBku T1P/[Y-02, mHOTOpa3zoBoii porouyBcTBUTEIBHOM TuTacTHHBI TUa Digora PCT Imaging
Plat ¢ pazmepom ctopon 24x30 cMm, UPPOBOTo CYUTHIBAIONIETO YCTpoiicTBa (ckanep Digora PCT) u
KOMIIBIOTEpA, COBMECTUMOTO C ITU(PPOBBIM YCTPOHCTBOM.

JlJis pEeHTreHOBCKOM CHEMKH HCIIOJIB30BAIM OYHMILEHHOE OT COPHOW M 3€pHOBOM MPUMECHU
3epHO, KOTOPOE pacloyaraiy Ha clielhajbHble KAPTOUYKH B BUJE PAMOK M3 KapTOHA TOJILIUHOMN 2 ...
3 MM C HaKJICCHHOH TOHKOW KIesImeicsi JeHTOH Ha OymaxkHoi ocHoBe. OjHa MOATOTOBJICHHAS
kaprouka Bkimodana 100 3epen. Ilomydennple saekTpoHHBIE (oTOorpaduu C paspenieHueM
2400%3000 To4ek u3yqasd Ha MPEAMET CKPBITHIX Ie(DEKTOB.

Pezynemamol u 0o6cyscoenue

B xone anammusza 250 m300pakeHHMI 3€pHA BBIABICHHBIE IMOBPEXKIEHUS 10 XapaKTEPHBIM
IpU3HAKaM paclpeleNuin Ha rpynmnsl. B kauecTBe oOpasia cpaBHEHMs MCIOJIb30BAJIM ONMCAHUE
PEHTreHOrpauUecKoro H300pa)xeHUsl 370POBOTO HEMOBPEKJEHHOro 3epHa. [lo pesymbraram
UCCIIeIoBaHMA pa3padoTaHa Kiaccu(UKaIus CKPBITHIX 1e()EeKTOB 3epHa, BKIIIOYAIOIIAs CICIYIOIINE
TPYIIBL  HENOpPa3BUTOE (HEBBIMOJIEHHOE) 3€pHO, IIYCTOTEJIOE 3€PHO, MOBPEXKICHHOE SIIPO
(TpeIMHOBAaTOCTh), MOBPEXKAECHHOE sApO (pa3pyllieHHe), 3epHO C MHOBPEXKJICHHOH 000JI0YKOI
(pacxoxxaeHue JjenectkoB). [Ipu omumcaHMM KaxaoM TIpymnmbl HMCIONB30BaM HauOojiee sBHbIE
OTJIMYHUTENbHBIC IPU3HAKH.

Pentrenorpaduueckuii CHUMOK 3/I0pOBOTO HEMOBPEXKICHHOTO 3€pHa IMPEICTABISET COOOU
YepHO-0€esblii TOHAJIBHBII PUCYHOK BHYTPEHHEH CTPYKTYphl C XOPOLIO BUAMMBIMHU OYEpTaHUSIMU
A1pa, 3apobllia, OOOJIOYKH, BO3IYLIHONW HPOCIOMKH MEXIy SAPOM U OO0OJOYKOH, MECTOM
cpacTtaHusi 00OJOYKM. DHJOCHEpPM sapa MO BCEH IUIOLIaAM CBETIbIHA, cocTtaBiser Oonee 50%
MIPOCTPAHCTBA BHYTPH OOOJIOYKHU 3epHA. 3apOAbIIl B BHJE BEPTUKAJIBHOMN IOJIOCH OEIIOTO IIBETA.
Bo3nymnas mpocrnoiika cepas win cBerio-cepasi, coctasinser 10-50 % mpocTpaHcTBa BHYTpPHU
o6osouku 3epHa (Pucynok 1).

310pOBOE BBHITIOJTHEHHOE 3€PHO XapaKTEPHU3YeTCsl ONITUMAIBHBIM COOTHOIIIEHHEM HIOCTIEPMA,
000JI0YEK U BO3IYIIHOW MPOCIOMKHU. BBIMOIHEHHOCTh MOKAa3bIBa€T CTEMEHb CO3PEBaHMS 3€pHA,
BJIMSIET Ha €ro MUIIEBYIO LIEHHOCTh M TEXHOJOIMYECKUE KaueCTBa.

[Ipu3HaK HEBBINOJIHEHHOCTH 3€pHa HAa PEHTTEHOIpaMMax OIPEesieTCs] COOTHOIIEHHEM
SHJOCTIEpPMA sAJIpa M BO3AYIITHOM MPOCIOUKON MeXay sSiapoM U obonoukod. Ha cHuMKe sHpocepM
spa CBETIBIA, cocTaBisieT MeHee 50% mpocTpaHcTBa BHYTPpHU OO0OJIOUKHM 3epHA. BozmyiiHas
IpocIoiika cepas WIN CBETJIO-cepasi, cocTaBiser Ooinee 51% mpocTpaHCcTBa BHYTPH OOOJIOUKU
3epHa (Pucynok 2).

B 3epHOBOI1 Macce BcTpeyaroTcs IyCTOTEINbIe 3epHa, BU3YaJIbHO ONPEAEIUTh OTCYTCTBHE spa
MOXXHO TOJIBKO TIPH Pa3pylIeHHH 000IOUKH 3epHa. Ha peHTreHOBCKOM M300paKCHUH TAaKOTO 3epHa
SHJIOCTIEPM sIIpa OTCYTCTBYET, BCE MPOCTPAHCTBO BHYTPH OOOJOYKH CEPOE WIIH CBETIIO-CEpPOe
(Pucynox 3).

Ecnu BBINOIHEHHOCTh 3€pHA U HAJMYUE MYCTOTEIBIX 3€PEH MOXKHO KOCBEHHO OIPEENIUTh 1O
TaKUM ToKa3arensM, kak macca 1000 3epeH u HaTypa, TO MOBpEXIECHUE A]Ipa, OCOOEHHO TPEIIUHBI,
OTIPEIENTUTh H3BECTHBIMH CIIOCOOaMHU HEBO3MOXKHO.
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Pucynox 1. 3m0poBoe HEMOBPEXKIECHHOE Pucynok 2. Hegopa3suToe (HEBBITIOJHEHHOE)
3epHO 3epHO

[Tpu kmaccudukanuu CKPHITHIX NEPEKTOB B 3aBHCUMOCTH OT CTETICHW HOBPEKICHUS SAIpa
BBIICIIWJIM JIBE TpymIbl. B mepBod rpymme sApo 3epHAa HMMEET TPEIIMHOBATOCTh, KOTOpas
MPOSIBIIICTCS] HA PEHTIeHOrpaUIECKIX CHUMKAX B BHJIC CEPBIX TOJIOC HA SHAOCIIEPME sIpa Pa3HOM
AJIMHBI, IIUPUHBI U CTCIICHU IMOTCMHCHUS. HpI/I OTOM IIOJIOCBI MOT'YT 6I>ITI> ceT4yarou CTPYKTYPHEIL.
[Inomane mosioc B 3aBUCUMOCTH OT UX CTENEHH Bapbupyercs B auamnazoHe 3—10% ot oOmieit
IoImaau sHa0cnepma siapa (Pucynok 4).

Pucynox 3. [lyctorenoe 3epHo Pucynox 4. [loBpexneHHoe sapo
(TpemmnHOBaTOCTb)

Ko BTOpO#i rpynne OTHECIN 3€pHO C YaCTUYHO pa3pylIeHHbIM sapoM. Ha peHTreHorpamme
paspylLIeHHE S1pa ONpPENEsAeTCsl Kak TEMHOE IIATHO Ha IIOBEPXHOCTH 3HJOcnepMa sapa. Ilnomans
ISTEH B 3aBUCUMOCTH OT UX CTENEHU BapbupyeTcst B auanazoHe 3—10% ot oOmeil miomanu
sugocnepma snapa (Pucynok 5).

[Ipu nepemeniennu 1 NoApadbOTKE 3epHA MOXKET MOBPEAUTHCS €ro 000JI0UKa C MOCIEAYIOIIUM
YaCTUYHBIM MWJIM TOJHBIM oOpyiieHueM 3epHa. ConepkaHMe TaKHX 3€peH periaMeHTHUpPYeT
neicTByromMid cranaapt. Hagano paspyiieHus 060JI04KH ONpeeIuTh BU3YyaJbHO 3aTPYIHUTEIBHO,
Yaiie BCEro OHO IMPOSABISETCS B BUAE PACXOXKICHUS JIETIECTKOB O0OJIOYKM B BEPXHEH YacTH 3€pHa.
Ha penrtreHorpadguueckoM CHHUMKE pacXOXKICHHE JIEECTKOB OTOOpa)KaeTcsi pa3pbIBOM JIMHUS
000JI0YKH B BEpILIMHE KOHYCHOM yacTu 3epHa (PucyHok 6).

Jlns TecTUpoBaHUA MHUKPO(GOKYCHYIO pEeHTreHorpaduio M pa3pabOoTaHHYIO KJIaCCH(PHUKAIINIO
CKPBITBHIX AE(PEKTOB UCIOIB30BAIM MPU KOMIUIEKCHOM OIlEHKE KauecTBa 3e€pHa.
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Pucynox 5. IloBpexnenHoe sapo

(paspymieHue)

Pucynok 6. 3epHo ¢ IOBpeXIeHHON
000J109KOH

B TaGnuie, B kKauecTBe MpuUMepa, MPEICTABICHBI PE3YyJIbTaThl UCIBITAHUNA Tpex o0pa3loB
3epHa Ha COOTBETCTBHE TPEOOBAHUSAM JEHCTBYIOLIETO CTaHIAPTa, TOKA3aTesIM, XapaKTePU3YIOLUM

€ro TCXHOJIOTMYCCKUEC KaUC€CTBa U CKPLITHIC )Ie(l)eKTbI.

Tabauna
KOMIUIEKCHAS OLHIEHKA KAYECTBA 3EPHA
Konmponupyemvie Pezynomamer ucnoimanuu
nokaszamenu obpaszey 1 obpaszey 2 obpaszey 3
Kauecmeo no oeticmsyrowemy cmanoapmy
et KOPUYHEBBIN C KOpPUYHEBBIU C KOPUYHEBBIH c
pa3IUYHBIMU pa3UYHBIMH OTTCHKAMH, PAa3JIHYHBIMU OTTEHKAMH,
OTTCHKAMH, CBOMCTBEHHBIHN CBOWMCTBEHHBIN
CBOMCTBEHHBII 310POBOMY 3€PHY 310POBOMY 3€pHY
3I0POBOMY 3€PHY
CocrosHNE B 3JI0POBOM, HE B 3/I0POBOM, HE B 3JI0POBOM, HE
rperoniemMcst CPEIOIIEMCS] COCTOSTHUU CPEIOIIEMCS] COCTOSIHUU
COCTOSTHUH
3amax CBOMCTBEHHBIN CBOMCTBCHHBIN CBOMCTBCHHBIHN

37I0pOBOMY 3€pHY
rpeunxu, 6e3

3I0POBOMY 3EPHY
rpeuynxu, 0e3 MIeCHEBOTo,

3I0pOBOMY 3€pHY
rpeumnxu, 6e3

IIJIECHEBOTO, 3aTXJIOTO M JPYTUX IUIECHEBOT'O, 3aTXJIOTO U
3aTXJIOTO M JPYTUX ITOCTOPOHHUX 3aIlaXx0B JPYTHUX MOCTOPOHHUX
MTOCTOPOHHHUX 3aI1axoB
3aI1axoB
Conepxxanue sapa, % 75 74 74
Baaxuocts, % 12,9+0,3 12,7+0,3 12,0+0,3
Copnas npumecs, % 1,7 1,6 1,9

B TOM YHUCIJIC:
MHHCPAJIbHAA IPUMCCh

HE 00HaPY)KEHO

HE 00HApPY)KEHO

HE 00HAPYKEHO

B 4HUCJIC MHHCpaJ'H:HOﬁ
IIPUMECH: TraJIbKa

He 00HapYyKEHO

HEe 00HApPYKEHO

He 00HapPYKEHO

Kykomns HE 00HAPYKEHO HEe 00HApPYKEHO HE 00HAPYKEHO
TpynHOOTAETUMBIE CEMEHA 0,8 0,5 0,3
(TaTtapckas rpeunxa, IuKas

penbKa, poXKb, MIICHHIIA,

TPUTHKAJIE, 10104, TOPEIT)

Opranndeckas mpuMech 0,2 0,1 0,1
Pynsx 0,7 0,7 1,5
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Koumponupyemsie Peszynomamer ucnvimanuii

nokasamenu obpazey 1 obpaszey 2 obpaszey 3
3epHa KyJIbTypHBIX HE 00HAPYKEHO 0,3 He 00HApPYKEHO
pacteHuit
3epHOBas mpuMech, % 2,7 1,3 1,1
B TOM YHCIIE:

OOpYIIICHHBIC 3epHa 19 0,7 0,8
OuThIC 3epHa 0,8 0,5 0,3

MPOpocCIIKe 3epHa

HE 00HApPYKEHO

HE 00HApPYKEHO

He 00HapPYXEHO

3apa)keHHOCTh He 0OHapyKeHO He 00HapyKEeHO HEe 0OHapyKEeHO
BPEUTEISIMU

3arps3HEeHHOCTD HE 00HapPY)KEHO HE 00HApPYKEHO He 00HapPYKEeHO
MEPTBBIMH HACEKOMBIMU-

BPEIUTEISIMU

Kucmnoraocts, rpa. 3,3+0,2 3,9+0,2 4,0+0,2
Texnonoeuueckue xauecmea

Macca 1000 3epen, T 30,7 29,9 29,1
Kpymaocts, % 87,3 98,9 99,2
ITnenuarocts, % 21,8 23,3 24,4
Ckpvimoble Oeghexmol

HEJ0Pa3BUTOEC 3EPHO 3 5 2
MyCTOTEJIOE 3ePHO HE 00HAPY)KEHO HEe 00Hapy)KEHO He 00HapYKEHO
MTOBPEXACHHOE SJIPO 3 5 13
(TpemuHOBaTOCTb)

MTOBPEKACHHOE SIIPO HE 00HAPYKEHO He 00Hapy)KEHO He 00HapYKECHO
(paspymienue)

3epHO C TIOBPEXIEHHON 2 2 3
000JI04YKOHI

HccnenyemMoe 3€pHO COOTBETCTBOBANIO TpPeOOBAHUSAM OE30MACHOCTH, YCTAHOBJIEHHBIM
TEXHUYECKMM periameHToM. [lo pesympratam KOMIUIEKCHOM oOmeHkH oOpasubl Ne2 u Ne3
COOTBETCTBOBaNIM | Kiaccy 3epHa, a obOpaseny Nel-2 kmaccy 3epHa BCJIEICTBHE MOBBIIIEHHOTO
cofepaHusl 3epHOBOM mpuMecu. [Ipu HccinenoBaHUM COCTOSHUS 3€pHA IO TEXHOJOTUYECKUM
MOKa3aTessiM UCIOJIb30BaHbl JIUTEpaTypHble JaHHbIe [2, 8, 13].

Ilo pesynbraram HCCIIEIOBAHMWN Pa3HBIX aBTOPOB 3€PHO ONTHUMAJIBHOIO TEXHOJOTHYECKOTO
KauecTBa XapaKTepu3yeTcsl CleAyoIIMMHU Tmokaszarensimu: macca 1000 3epen — Oonee 30 T,
meH4yarocte — 19-23%, kpymHocTh (cymmapHsbiii cxon ¢ cuta 4,0 mm) — Oonee 90 %. Harmm
UCCIIEJIOBAHMS TIOKa3alMd, 4YTO TEXHOJOTMYEeCKHMe KadecTBa 3epHa oOpasmoB Nel u  Ne2
COOTBETCTBOBAIM OINTUMAJIbHOMY YpoBHIO. OOpazeny Ne3 mo KpyMmHOCTH HE COOTBETCTBOBAJ
ontuMaibHOMY ypoBHIO (Tabnuna).

O6paboTka pe3yabTaTOB OMPEIEICHUS CKPBITHIX JAe(PEKTOB IOKa3ajia, 4TO COJEP)KaHHE
3I0POBOTO HEMOBPEXKJICHHOTO 3epHa B oOpasmax Nel-3 cocraBmio 92%, 88% wu 78%
COOTBETCTBeHHO. Ha peHTreHorpamMMax o0pa3ioB OOHapy)KEHbl HEIOpa3BUTHIE 3€pHa, 3€pHa C
TPELIMHOBATOCTBIO SJIpa M MOBPEXKJIECHHONH 000s0uKkoi. [IpHCyTCTBUS MyCTOTENBIX U 3€peH ¢
pa3pyLIEHHBIM SAPOM B UCCIIETyeMbIX 00pa3liax He BbISBICHO.

Crnenyer otMeTuTh, uTo 00pasmbl No2 u Ne3 ¢ BBHICOKUMH Kau€CTBEHHBIMH TOKA3aTEISIMU U
ONTUMAJIHBIMU TEXHOJIOTHYECKHMHU MapaMeTpaMu COEpKajl HauOoJbllee KOJTMUYECTBO 3€PEH CO
CKPBITBIMH Jie(peKTaMu, HaTu4ue KOTOPBIX MPOSBUTCS Ha MOCIEIYIOUIMX 3Tanax XpaHeHUs WM
nepepadboTKH.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 233



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

[IpucyrcTByronme B 3€pHOBOM Macce HENOPa3BUTHIC 3€pPHA, MPHU MPOU3BOACTBE I'PEUHEBOM
KpYIIbI, HA dTAre MeTyIeHs 1e(pOPMUPYIOTCS, UMEIOT HU3KUN KO3 dUIMeHT menyieHus [ 14].

3epHO ¢ MOBPEXICHHONH 00OJOUKOM M SIIPOM MMEET HU3KYI0 MEXaHMYECKYI0 MPOYHOCTH IO
CPAaBHEHHMIO CO 3J0pPOBBIM 3€PHOM, YTO YBEIMYMBACT BEPOSTHOCTh pPA3pyLICHHUS sIpa TNPpH
wenymenuu [15].

[lepepaboTka 3epHa C BBISBICHHBIMU Je(EKTaMU NMPUBOIUT K CHIDKEHUIO MacCOBOW 10NN
rOTOBOM MPOAYKLMHU (LIE€TOTO s/1pa) U YBEJIUUYEHHUIO pa3pylLIeHHOro spa (npoxena). [lpu xpanenun
3epHO C TPAaBMHPOBAHHBIM SAPOM MU OOOJIOYKOH MOABEpraercs IMopye BCIEACTBHE MPOTEKAHUS
TUIPOJIUTHYECKHUX MIPOLECCOB U MOPAXKEHHUS] MUKPOOPTaHU3MaMH.

3akntouenue

[IpencraBieHHble  pe3ynbTarbl — KOMIUIEKCHOM — OIIGHKM  3€pHAa € IPUMEHEHHEM
pEeHTreHorpadu4eckoro MCCIeAOBAHUS MOKA3aId BO3MOXKHOCTH HCIOJIB30BaHUS MHUKPO(OKYCHON
peHTreHorpaduu B KauecTBe Hepa3pyIIAIOIero METO1a KOHTPOJIS Ka4eCTBa 3epHa.

Pesynbrarel  peHTreHOrpaM4eckoro  HCCIICAOBAHHS  JIOTIOJNHSIOT — TEXHOJOTMYECKYIO
XapaKTePUCTUKY HCCIEYyeMOro 3epHa HWHPOpPMamued o HaJludue CKPBITHIX J1e(EKTOB.
Pa3paborannast kmaccuukanus CKPBITHIX Je(EKTOB TIO3BOJISET BBIBIATH IPUHAICKHOCTH
nedexkTHOro 3epHa K ONpPEACICHHOH TpyNIe M HPOTHO3UPOBATH IPPEKTUBHOCTH XPAHEHHS U
nepepadoTKU 3epHA C YCTAHOBICHHBIMH JIe()EKTaMH.

Pesynbrarel TaHHOK paOOTH OyAyT MPUMEHEHBI IIPH pa3padoTKe MPOTrPaMMHOTO 00ECTICUCHHUS
[0 OMNpPEIENCHUIO CKPBITHIX JAe(EKTOB 3€pHA TI'PEUYMXHM U HCIOJIb30BAHUS €ro MpU OLEHKEe
TEXHOJIOTUYECKOTO Ka4eCTBa 3epHA METOJIOM HEpa3pyIIAIOIIET0 KOHTPOJIS.
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BJIMAAHUE MUKPOSJIEMEHTOB HA OB YIO NTIPOAYKTUBHOCTD OBEILL
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MICROELEMENTS EFFECT ON THE GENERAL SHEEP PERFORMANCE
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Nakhchivan, Azerbaijan, alovsatibrahimov@mail.ru
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Annomayus. Pe3ynbTarbl HCCIENOBaHUS IIOKAa3aJd, YTO COJAEP)KaHUE MMKPOIIEMEHTOB
(koOanbT, Menb, 01) B MECTHBIX KOpMax (TpaBa JIIOLEPHbI, KYKYpY3HbIH CHJIOC, SUMEHHas |
NIIEHUYHas CoJIoMAa M Jp.) O4YEHb HM3KOE, a B psJieé CIydaeB M BOBCE OTCYTCTBYET. OTO
OTPHULATEIbHO BIIMAET HAa MPOIYKTUBHOCTH >KMBOTHBIX. YuMThIBas 310, B 2022-2023 rogax Hamu
M3y4YCHO BIHMSHUE MHUKPOAJIEMEHTOB KOOanbTa, Homa M MEeIu Ha OOy MPOIYKTHBHOCTH OBell. B
XOJIE OMBITOB Ka)KIOHM rojioBe OBell exkelHeBHO naBanud 10 mr xmopuna kobanbra, 10 Mr iomuna
kamuss u 10 mMr cepHokuciod meau. Pesymbrarbl 120-7HEBHOTO OMBITa HAIIMX HAONIOICHHIMA
[IOKa3bIBAIOT, YTO OBIIbI, ITOJIy4aBIINE 3TU MUKPOIIEMEHThI, UMENU Ha 5,7% OoJiblIe MEpCcT U Ha
10,3% OomnpuIyl0 pPOXIAEMOCTh STHAT 10 CPaBHEHHIO C OBIAMH, HE IOJy4aBIIUMHU
MHUKPOJIEMEHTbl. MUKPO3JIEMEHThI IOJI0KUTEIBHO MOBIMSIM Ha BBIXOA ILIEPCTH OBEL, JJIUHY
IIEPCTH, )KUBYIO MacCy *HBOTHOT'O, pa3BUTHE ATHEHKA B yTpoOe MaTepu. Y OBell OMBITHOM TPYIIIHI,
MOJTy4yaBUIEH MHKPOJIEMEHTHOE MHUTAHME, BBIXOJ IIEPCTH cocTaBuia 78 T, a anuHa mepctu Ha 0,8
cM Oomblie, 4yeM B KOHTpoOJbHOW. JKuBas Macca OBell M STHSAT, MOJYYaBIIUX MHKPOAJIEMEHTHI,
cocraBwia 3,92 kr mpu poxaeHuu U 26,55 Kr Npu OTbeME, a SATHAT OBEll, HE IOJIY4aBIIUX
MUKpOHYTpHeHThl, — 3,70 kr um 24,65 kr. Takum obOpasoM, B ycnoBusix HaxubiBaHckoii AP
CUMTAETCS 11eJeCO00pa3HbIM IIMPOKO MCIIONb30BaTh MMKPOAJIEMEHTHI JJiI MOBBIIIEHUS OO0IIen
MPOAYKTUBHOCTH OBEIL.

Abstract. Our research shows that the content of microelements (cobalt, copper, iodine) in
local feed (alfalfa grass, corn silage, barley and wheat straw, etc.) is very low, and in some cases
completely absent. This negatively affects animal productivity. Taking this into account, in 2022-
2023 we studied the effect of microelements cobalt, iodine and copper on the overall productivity of
sheep. During the experiments, each head of sheep was given daily 10 mg of cobalt chloride, 10 mg
of potassium iodide and 10 mg of copper sulfate. The results of a 120-day experiment and our
observations show that sheep receiving these microelements had 5,7% more wool and 10,3%
greater lamb birth rate compared to sheep that did not receive microelements. Microelements had a
positive effect on sheep wool yield, wool length, live weight of the animal, and the development of
the lamb in the womb. In the sheep of the experimental group that received micronutrient nutrition,
the wool yield was 78 g, and the length of the wool was 0,8 cm longer than in the control group.
The live weight of sheep and lambs receiving micronutrients was 3,92 kg at birth and 26,55 kg at
weaning, and the live weight of sheep lambs not receiving micronutrients was 3,70 kg and 24,65 kg.
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Thus, in the conditions of Nakhchivan AR, it is considered advisable to widely use microelements
to increase the overall productivity of sheep.

Kniouesvie cnosa: cysarapie OBIIbI, TNIOJOBUTOCTh, KOOAJIBT, MElb, O, KOPMIICHHE, OTE.
Keywords: pregnant sheep, fertility, cobalt, copper, iodine, feeding, calving.

MHUKpPOSIEMEHTBl WMEIOT Ba)KHOE 3HAYeHHWE KaK (PAKTOp TONHOIEHHOTO KOPMIICHUS
CEJIbCKOXO3SIIICTBEHHBIX JKMBOTHBIX. W3BECTHO, 4TO oOecmeueHue NOTPeOHOCTEeH >KUBOTHBIX B
MHUKPODJIEMEHTaX—OJIHO M3 YCJIOBHUH BBICOKON MPOIYKTUBHOCTU W HOPMAJIBHON IUIOJOBUTOCTHU
B3POCIIbIX )KUBOTHBIX, a TAK)KE MIPABUIILHOTO PAa3BUTHUSI MOJIOAHSIKA [1].

BaxxupiMu (akTopaMu MHUTaHUS, 3HAYCHHE KOTOPBIX BBIICHUIOCH B TEUCHHUE TMOCICIHUX
NECATUICTUH, SBISIIOTCS MHUKPOIJIEMEHTBI: HOJ, MapraHei, KoOajabT, MeIb, IIUHK W HEKOTOpHIC
Jpyryue, BCe IIMpPE MPUMEHSIONMECS B KOPMJICHHHM XHBOTHBIX. 3HAaUY€HHE MHUKPODJIEMEHTOB B
KHU3HEAESITEIbHOCTH )KMBOTHBIX TPYJHO MEPEOLIEHUTh, TAK KaK HEJOCTAaTOK MX B [10YBaX, a OTCIOa
U B KOpMax, NPUBOAAT K HHU3KOW NPOAYKTUBHOCTH M BOCHPOM3BOJUTEIHHON CIIOCOOHOCTH
KUBOTHBIX, HApyIIEHUI0O OOMEHa BEIIeCTB B OpraHu3Me, a B OTJAEJbHBIX CIydyasX BBI3BIBACT
MOSIBJICHUE TsDKEIbIX 3a0oneBanuii [2, 3, 5].

YCTaHOBJIEHO, UTO MUKPOZJIEMEHTHI SIBJISIOTCSI CTUMYIISITOPAMU U PETYIATOPAMHU KU3HEHHBIX
nporieccoB. W3 nmTepaTypbl M3BECTHO, YTO [00aBIEHHE B KOPMOBOW pAIlOH pa3IMYHBIX
MHUKpPODJIEMEHTOB ~XOpOILIO BIUSET Ha oOllee COCTOSHUE JKUBOTHOTO. MUKpPOIIEMEHTHI
YBEJIIMYUBAIOT POCT U UHTEHCUBHOCTH OTKOpMAa CBUHEH, YBEIMYUBAIOT MOJIOYHYIO TPOAYKTUBHOCTh
KOpPOB, HACTPUT LIEpCTH y oBel U T. 1. [ 1, 3, 4].

SIcHO, YTO HEOOCTAaTOK MHUKPOIIEMEHTOB B PACTCHUSAX (KOPMax), MOXET OBITh JIETKO
BOCIIOJTHEH TMOJKOPMKOW JKMBOTHBIX COJIIMA MHKPOZJIEMEHTOB WJIM 3aHECEHHEM B IOYBY
COOTBETCTBYIOIINX yn0OpeHuit [5].

Kak u3BecTHO, copepkaHHEe MUKPOJIEMEHTOB B Pa3jIMUHBIX KOpMaxX WM B OJHUX U TeX e
KOpMax, HO pa3jIMYHbIX PalloHOB, X0341CTBAaX HE OJUHAKOBLIE [6].

Y4uuThiBas BaXXHYIO OHMOJOTHYECKYIO POJIb MUKPOIJIEMEHTOB B KMBOTHOM OpraHU3Me U HE
JOCTaTOYHYI0O HM3y4YEHHOCTh WX 3HAU€HWs B KOPMIJICHHU >KUBOTHBIX TeM Oojee, 4TO B Haiel
MECTHOCTH  paclpoOCTpPaHEHO TaKO€ JSHJOMHUYECKOe 3a0ojeBaHHE OT HEIOCTaTOYHOCTH
MHUKPO3JIEMEHTOB, KaK 300 HBOTHBIX M JIt0fiel. Bo-mepBbIX ucClie0BaTh COAEPKAHUE OTIECIbHBIX
MHUKPO3JIEMEHTOB B HEKOTOPBIX KOPMaX MECTHOTO MPOUCXOXKACHHS. BoO-BTOpPBIX — U3YUYHTh
BIIMSIHUE OTHEJNbHBIX MHUKPOIJIEMEHTOB Ha MPOAYKTUBHOCTh >KMBOTHBIX. lIpexxne ueM Hayarb
U3yYEHUE BIUSHUS JOOABOK MHKPOIIEMEHTOB Ha MPOAYKTUBHOCTH YKMBOTHBIX, OBLIO IPOBEIECHO
M3YyYEHUE COAepKaHUI UX B OCHOBHBIX KOpMax. Pe3ynbrarsl aHaIn30B MECTHBIX KOPMOB ITO3BOJISIIOT
OTMETHUTb, YTO TaKHE€ KOpMa, KakK COJIOMa MIICHWYHAass M SYMEHHas, CEHO JIIOLIEPHOBOE U
ACMApIETHOE OYeHb OeqHbl KOOAJIbTOM, MEIbI0 W MaprasileM, HojJ TOYTH BO BCEX KOpMax
orcyTcTByeT. Hago oTMeTuTh, 4Tro conmepKaHue MHUKPOIJIEMEHTOB B KOpMax HU3MEHHOW 30HBI
pecnyONIMKY CpaBHUTENBHO OOJIbINIE, YEM B TEX K€ KopMax ropHoi 30Hbl. Hampumep, conepkanue
Maprasia u KoOajbTa BO BCEX MPOOAX TOPHON 30HBI MOYTH OTCYTCTBYIOT. DTO OOBSICHSETCS TEM,
9TO B TOPHBIX 30HAX PECMyONMKH BHECEHHE YNOOpEHUH MO KOPMOBBIE KYIBTyphl MOYTH HE
ucnonb3yrTres [7].

CpaBHEHHE MOJIyYEHHBIX PE3YJbTATOB MO COAEPKAHUIO MUKPOIIEMEHTOB B MECTHBIX KOpMax
YKa3bIBalOT Ha HEBO3MOXHOCTh MCIIOJIb30BAHUS 3TUX KOPMOB B KaueCTBE MCTOYHUKA TaKUX
AIIEMEHTOB, KaK MapraHiia, MeIu, KoOanbTa U oma. YUYUThIBas 3TO, Mbl MOCTABUIIM Tiepe] co0oit
3ala4y — M3YYUTh BIUSHUE IMOAKOPMKHA MHUKPOIIEMEHTaMU Ha COCTOSHHE M IMPOJYKTUBHOCTH
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KPYITHOTO W MEJKOTO pOraroro CKOTa, Kak B YCIOBHUSX OJKCIEpUMEHTa, TaK M B YCJIOBHUAX
npousBoAcTBa. B mensax mnpuOaBku, BIMSHUS MHKPOARJIEMEHTOB Ha TMPUBEC, IJIOAOBUTOCTh U
HACTPUT IIepCTH y oBell 6anbacckoil mopoasl ¢ 1 nexabps 2022 roga mo 30 mapra 2023 roma ObL1
MIPOBEJICH HAyYHO-XO3SHCTBEHHBIN OMBIT. JlJisi MPOBENEHUS OMbITa OBLIO BBIJCICHO 2 OTaphl IO
370-438 oBueMarok Kaxkjaas. Bce rpynmbl oBell COIEPXkKaJuCh B OAMHAKOBBIX YCJIOBHUAX M Ha
OJIMHAKOBOM KOPMOBOM paluoHe, coctosuiem u3 1,0 kr cena monepHoBoro, 0,3 kr komOukopma B
CYTKH Ha Ka)JIyIO OBIICMATKY.

OmnbITHas Tpymnmna JOMNOJHUTEILHO K OCHOBHOMY palMoOHy mnonydana 10 mr cepHOKHCION
Meau, 10 mr xmopuctoro kobanera, 10 Mr HomucToro Kanus Ha rojoBy B cyTkH. [Ipu mpoBeneHun
OMbITAa YYUTHIBAJUCh W3MEHEHHUS >XUBOTO Beca, HACTPUIa IIEPCTH, UIMHA IIEPCTH, a TaKKe
IJIOJJOBUTOCTH OBIIEMATOK, COCTOSIHUE U BEC SITHST.

Pe3ynbrarhl ONBITOB MOKA3bIBAIOT, YTO CMECh MUKPOIJIEMEHTOB COCTOSAIIAs U3 CEPHOKUCION
Me/IH, XJIOPUCTOrO KOOanbTa U HOIKUCTOrO Kalus OKa3aiH MOJOXKUTEIbHOE BIUSHUE Ha KUBOH Bec,
HACTPUT IIEPCTU U IUIOJIOBUTOCTH MOAOMBITHBIX KUBOTHBIX. Jl00aBKa MUKPOIJIEMEHTOB yBEJINYMIIA
HacTpur Imepctu B cpeaHeM 5,7%, mopoButocth 10,3%. MHKpPO3/IEMEHTHI IMOJIOKUTEIBHO
TIOBJIMSIUTY HA KUBOW BEC OBIIEMATOK, HA PA3BUTHE SATHAT B SMOPHUOHAIBHBIN NIEpHOI. DTO BUTHO H3
HUKecneayomux nauieix (Tabnuma 1).

Tabmuma 1
U3MEHEHUS XKMBOI'O BECA 1 HACTPUT'A IEPCTU
Y OBLIEMATOK 3A BPEM:I OIIBITA U ITOCJIE OIIBITA
Tpynnot Cpeonuii éec 1 2on08wi (k2) Tokazamenu pocma wepcmu
B nauane B xonye 80 oneii H3menenue Hacmpue Juna
onvima onvima nocie AHCUBO20 BeCa epA3HOU wepcmu
1.XI11-2022  30.111-2023 onvima Mamox 3a wepcmu om 1 (cm)
30.VI1.2023  nepuoo onvima 20710601 (K2)
OnbiTHAs 39,2 38,7 41,2 -0,5 2,437 17,5
KouTposbHas 38,5 36,2 37,7 -2,3 2,359 16,7
Pasunna +0,7 +2,5 +3,5 -1,8 +0,078 +0,8

N3 nannbix Tabmuibl 1 BUIHO, UTO KUBOM BEC OBIIEMATOK OIMBITHBIX M KOHTPOJIBHBIX OTap 10
OTbITa ObUT MPUMEPHO OIMHAKOBBIM, COCTABISLT B cpeaHeM 39,2—-38.5 k. A B KOHIIE OIBITA, T. €. Ha
nocie 120 nHel cKapMIMBaHUS MHKPO3JIEMEHTOB CYSTHBIM OBLIEMATKaM, KHUBOW BEC OBLIEMAaTOK B
OTIBITHOM TpyIINe ObLT 3HAYUTENHLHO BBIIIE, YeM B KOHTPOJIBHOM.

B xoHIe omblTa XKMBOW BEC OBEIl B OTape, NOJYy4YaBIIEH MHUKPONIEMEHTHI, COCTaBIsI B
cpenneMm 38,7 Kr, a B KOHTpOJbHOM — 36, 2 K, T. €. Ha 2,5 Kr MeHbIEe, YeM ONbITHOU. [lpu
MTOJIKOPMKE CYSITHBIX OBLIEMATOK CMEChI0 MUKPO3JIEMEHTOB KMBOM BEC Y HUX J0 OKOTa CHU3UJICS 10
0,5 kr, a mocyue oKoTa, T. €. MOCJe onbITa B TeueHue 80 AHEH JakTaluuu yBeIu4uica Ha 2,5 Kr, Toraa
KaK y KOHTPOJIBHBIX OH CHHU3WJICS 10 OKOTa Ha 2,3 KI, a MOCie OKoTa yBenuuwica Ha 1,5 kn.
Brusiaue ckapMiMBaHus MUKPO3JIEMEHTOB OTPA3WIIOCh U HA MIEPCTHON MPOIYKTUBHOCTH OBEII.

N3 Tabmuuel 1 BHAHO, YTO IWIEPCTHAsT MPOMYKTHBHOCTH OBEIl, IOJYYaBIIUX CMECh
MHUKPODJIEMEHTOB, OblJa BHIIIE, YeM y KOHTPOJBHBIX Ha 78 . HacTpur rps3HO# miepcTu B oTape,
MOJTyYUBIIEH CMeCh MUKPOAJIEMEHTOB KoOanbTa, Meau U ona — 2,437 Kr, a B KOHTPOJIBHOU OTape
— 2,359 xr nHa romoBy. JlinHa MEpPCTH Yy OBEIl ONBITHOW TpymHmbl cocraBisia 17,5 cM, a y
KOHTponpHOU 16,7 cm. HakoHen, Hago OTMETUTh, YTO J00ABKM MHKPOIJIEMEHTOB B palllOH
OBLEMATOK TOJIOKUTEIbHO TOBIMSUIM M Ha IUIOJOBUTOCTH MaTok. IlnmomoBuTOCTH Marok
yBenuumioch Ha 10,3%. MuKpos7IeMEHTHl TOJOKUTEILHO TIOBIUSJIA Ha pPa3BUTHE STHAT B
AMOPHOHAIILHBIN TIEPHOJ, YTO IMOKAa3aHO BECOM HOBOPOXACHHBIX (Tabmwmma 2).
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Tabmuna 2
BJIMSAHUE MUKPOS3JIEMEHTOB HA XKNBYIO MACCY AT'HAT B DOMBPUOHAJIBHOM ITEPUO/IE
Tpynno Konuuecmeso Tonyueno Cpeonuii acusoti gec 1 eonoswt (k2)  Ilpusec 3a sec
osYemMamox 6 ACHAM Hpu pog}caeHuu K 0m6u6k‘e nepuoé
nepuoo okoma noococa
OnblTHAA 320 310 3,92 26,55 22,63
KonTposnbHas 368 320 3,70 24,65 21,95

N3 Tabmuubl 2 BUAHO, YTO CpPEAHUN BEC SATHAT-OAMHIIOB MPU POXKICHUU OT MATOK,
MOJYyYaBIIUX MHUKpPO3JIeMEHTHl Obl1 Ha 220 r GoJblle, 4eM y KOHTPOJIbHBIX. Bec ArHAT onmbITHOU
TPYIIIbI COCTAaBUJI B CPEHEM MPU poxkaeHuu 3,92 kr, mpu orbeme 26,55 KI, a ATHIT KOHTPOJIbHOM
TPYIIIbI COOTBETCTBEHHO 3,70-24,65.

OTtcrona BHJIHO, YTO MHKPODJIEMEHTBHI OKa3bIBajM OONBIIOE BIMSHUE HA TOCIEAYIOIEe
pasButue SArHAT. K nsaruMecsuHoMy BO3pacTy BEC ATHAT B OTape, MOJIydaBIIEH MHUKPOAJIEMEHTHI,
ObLT B cpeiHeM Ha 1,9 Kr Bblllle, 4eM STHIT KOHTPOJIbHOM OTaphl.

W3 mony4yeHHBIX IaHHBIX BUIHO, 4yTo nAobOasneHue 10 mr cepHokucinoit meau, 10 mr
xJjiopuctoro kobanmpra ¥ 10 Mr Hoaucroro kaausi B pallMOH CYATHBIX MaroK OKazajo SICHO
BBIPAKEHHOE IOJIOKUTEIbHOE JEHCTBUE Ha HACTPUT IIEPCTH, IJIOJOBUTOCTh U KUBOM BEC MAToK,
Ha SMOpUOHAJILHOE PA3BUTHUE STHST, HA JKUBOM BEC SITHAT MPU POXKIECHUU U NPU OTheMe. SrHsaTa
ObutH Oonee KpymHHbIE, Ooyiee KU3HECIOCOOHBIE, JTyYIlle POCIH W Pa3BUBAIUCH, a TAKXKE JaBallu
Oosiee BbICOKHE MpHUBECHl. TakuM 00pa3oM, Ha OCHOBaHHUH MPOBEICHHONW HAMH PabOTHI Mbl MOXKEM
C/I€NaTh CJIEIYIOIINE BHIBOJBL:

Conu MHUKPO3JIEMEHTOB IOJIOKUTEIBHO TOBIMSUIM Ha YXUBOM BEC B3pOCIBIX OBIIEMATOK.
JloGaBKM MHKPOAJIEMEHTOB YBEIHUYMIIM HACTPUT TPSA3HON IiepcTH B cpenHeMm Ha 78 T. [lomkopmka
CEPHOKHUCIIONW MEJbI0, XJIOPUCTHIM KOOATbTOM M HOJUCTBHIM KallM€M CYATHBIX MaTOK CTHUMYIUPYET
pazButue SMOpuoHa. Tak >KMBOM BEC HOBOPOXACHHBIX SATHAT B TIPYyNNax [OJy4aBLIMX
MHUKPO3JIEMEHTHI ObLJI BbIIIIE, YEM B KOHTPOJIbHBIX. /[00aBKa MUKPO3JIEMEHTOB OJAarOTBOPHO BIIUSET
TaK)k€ Ha Pa3BUTHE ATHAT B IIOJCOCHBIA EPHUOA.

ITpoBeneHHBIH OMBIT TOBOPUT O TOM, UTO B ycioBusx HaxubiBaHCKON AP MOXHO 10OOUTHCS
MOBBIIEHUS] MSACHOHM, IIEPCTHOW MNPOAYKTMBHOCTH OBELl IYyTEeM BBEICHUS B pPalMOH
MHUKPO3JIEMEHTOB.

Cnucok numepamypul:

1. Mommadov A. F., Farzaliyev 1. M. Kond tosorriifat1 heyvanlarinin siini mayalanmasi v
baytarlig-sanitariya todbirlori. Baki, Maarif, 2004.

2. ITozoB C. A., Hlansiruna B. A. BausiHue HepocTaTka MeaM M KOoOalbTa Ha KIIMHUYECKUE U
reMarojiornueckue nokasarenu y srust // Cenbckoxo3siicTBeHHbIN sxypHa. 2007. Ne3-3.

3. [HozoB C. A., lllaneiruna B. A. BausiHue 106aBKu MUKpPO3JIEMEHTOB Ha MPOITYKTUBHOCTD
ogell // CenbcKox03siCcTBEHHBIN KypHa. 2007. Ne2-2.

4. TlozoB C. A., Ilopybnes B. A., Kupees 1. B., Opnosa H. E. Hopmanuzamuss oomeHa
BelecTB y oBell / Berepunapusiit Bpau. 2018. Ne2. C. 50-53.

5. YmaxoB A. C., Paxmarymnun 1. . Bo3neiicTBue pa3nnyHoil 00ecieyeHHOCTH pelenTyphbl
KOpMa Ha OOMEH MeIId B OpraHu3Me >KUBOTHBIX // JKUBOTHOBOACTBO M KOpMOMPOU3BOACTBO. 2016.
Ne4 (96).

6. YmakoB A. C., Paxmarymunn L. I Biusuaue muxposnementoB (I, Co, Cu) Ha oOMmeH
BEIIECTB OBIYKOB YEPHO-MIECTPON TOpOABI MpU OTKOpMe Ha Oapae // YKUBOTHOBOACTBO U
kopMorpou3BoAcTBO. 2016. Nel (93).

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 240



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

7. llommmua O. B. Onenka 371eMEHTHOTO M OMOXUMHYECKOTO COCTaBa CHIBOPOTKH KPOBH MPHU
BKJIIOYCHHH B pallMOH OBIYKOB Ka3aXCKOW OEJIOrOJIOBOM IMOpOALI MHUKOJWHATa Xpoma //
Kusotnosoxactso. 2024. T. 107. Nel. C. 31-41.

References:

1. Mamedov, A. F. & Farzaliev, I. M. (2004). Iskusstvennoe osemenenie
sel'skokhozyaistvennykh zhivotnykh i veterinarno-sanitarnye meropriyatiya. Baku. (in Azerbaijani).

2. Pozov, S. A., & Shalygina, V. A. (2007). Vliyanie nedostatka medi i kobal'ta na klinicheskie
1 gematologicheskie pokazateli u yagnyat. Sel'skokhozyaistvennyi zhurnal, 3 (3-3), 78-82. (in
Russian).

3. Pozov, S. A., & Shalygina, V. A. (2007). Vliyanie dobavki mikroelementov na
produktivnost' ovets. Sel'skokhozyaistvennyi zhurnal, 2 (2-2), 149-151. (in Russian).

4. Pozov S. A., Porublev V. A., Kireev I. V., & Orlova N. E. (2018). Normalizatsiya obmena
veshchestv u ovets. Veterinarnyi vrach, (2), 50-53. (in Russian).

5. Ushakov A. S., & Rakhmatullin Sh. G. (2016). Vozdeistvie razlichnoi obespechennosti
retseptury korma na obmen medi v organizme zhivotnykh. Zhivotnovodstvo i kormoproizvodstvo, (4
(96)), 146-154. (in Russian).

6. Ushakov A. S., & Rakhmatullin Sh. G. (2016). Vliyanie mikroelementov (I, Co, Cu) na
obmen veshchestv bychkov cherno-pestroi porody pri otkorme na barde. Zhivotnovodstvo i
kormoproizvodstvo, (1 (93)), 98-107. (in Russian).

7. Shoshina, O. V. (2024). Otsenka elementnogo 1 biokhimicheskogo sostava syvorotki krovi
pri vklyuchenii v ratsion bychkov kazakhskoi belogolovoi porody pikolinata khroma.
Zhivotnovodstvo, 107(1), 31-41. (in Russian).

Paboma nocmynuna Ipunsama k nyoauxayuu
6 peoaxyuro 14.04.2024 2. 23.04.2024 2.

Ccolnka 0ns yumuposanusi:

WNb6parumoB A. B., Mareppamos M. M. BrausHue MHKpPO3JIEMEHTOB Ha OOLIYIO
NpPOAYKTUBHOCTh oBell // bromnerenp Hayku u mpaktuku. 2024. T. 10. NeS. C. 237-241.
https://doi.org/10.33619/2414-2948/102/31

Cite as (APA):

Ibragimov, A., & Maharramov, M. (2024). Microelements Effect on the General Sheep
Performance.  Bulletin of Science and Practice, 10(5), 237-241. (in Russian).
https://doi.org/10.33619/2414-2948/102/31

O]
E Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 241



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

VK 619:616.982.2:636.2 https://doi.org/10.33619/2414-2948/102/32
AGRIS L73

K BOITPOCY O HEKPOBAKTEPHO3E KPYIIHOI'O POI'ATOI'O CKOTA
B XO3S1ICTBAX JIEHKOPAHHA

©Iyceiinos T. T., Jlenkopanckuii 20cy0apcmeeHHblll yHUgepcumen,
2. Jlenkopanw, Azepoaiiodcan

ON THE ISSUE OF CATTLE NECROBACTERIOSIS
IN LENKORAN FARMS

©Quseynov T., Lenkoran State University, Lenkoran, Azerbaijan

Annomayusa. VI3yueHne pasInuHbIX 3MHU300TOJIOTHYECKUX COCTOSHUM IO HEKPOOAKTEpHO3y U
(bakTopoB, ero oOyclaBIMBAIOLINX, SIBISETCS akTyalbHbIM. MccinenoBaHus mpoBeneHbl Ha 0aze
Kagenpbl BETEPUHAPUU U CEIbCKOXO03AUCTBEHHBIX NUCHMILIMH JICHKOPAHCKOTO TOCYAapCTBEHHOIO
YHHBEpPCHTETa B  HEONAromoiydyHelX  (EpMEpCKUX  KUBOTHOBOAYECKHUX  XO3SICTBax.
MUKpPOCKOITMYECKUMH UCCIIEI0BAaHUSMHU YCTAaHOBJIEHO, YTO OCHOBHBIM BO30ynuTeneM 3a00eBaHus
KOIIBITELl y KOPOB siBisieTcst Bacterium necrophorum. Kak nokasanu HaOmrofeHus, nepedoseBLne
KMBOTHBIC JUIMTENIBHO OCTAIOTCSl HOCUTENSAMHU BO30yauTesns. B ombiTe Ha JIByX MOJONBITHBIX U
OJTHOW KOHTPOJILHOW IpyMIie JOKa3aHO, YTO JJIsl POSIBIICHUS KIIMHUYECKUX TPU3HAKOB U PELIUIUBOB
HEeKpoOaKTepro3a HEOOXOIUMbBIM YCIOBUEM SIBUJIOCH YBEIMYEHUE PBHIXJIOCTH KOXKH, JENAroNeH ee
BOCIIPUUMUUBON K Fusobacterium necrophorum. 9T0 BO3MOXXHO IIPH MOBBILIEHHON BIQXXHOCTH U
TpaBMaTu3Me, a TaKXKe IPH OTCYTCTBUHU MNpoduiaakTHUyeckux oO0paboTok KombiTel. OmnyxaHue
BEHYMKA, CBS3aHHOE C AaCENTHYECKHM OCTHTOM, IPOSBISUIACh Ha (OHE KOHLEHTPATHOTO THUIIA
KopMiieHHs. Takue U3MEHEHHUs CO CTOPOHBI KOMBITEL] XapaKTEPHbI AJIs MOBBIILIEHHOTO MOCTYIJICHUS
B OpraHusM ructamuHa. Jlyig JiedeHus MCIOJNB30BaHUE AaHTUOAKTEPUAJIBHOIO Ipernapara
Amoxcunne-150, u3 pacuera 1 mur Ha 10 Kr )KMBOI MacChl OHOKPaTHO BHYTPUMBIILIEYHO WIIN
MOJKOXKHO L[EJIECO00Pa3HO U SIKOHOMHUYECKHU BBITOJIHO.

Abstract. The study of various epizootological conditions for necrobacteriosis and the factors
that cause it is relevant. The research was carried out on the basis of the Department of Veterinary
and Agricultural Disciplines of Lenkoran State University in disadvantaged livestock farms.
Microscopic studies have established that the main causative agent of hoof disease in cows is
Bacterium necrophorum. As experimental observations have shown, recovered animals remain
carriers of the pathogen for a long time. In an experiment on two experimental subjects and one
control group, it was proven that for the manifestation of clinical signs and relapses of
necrobacteriosis, a necessary condition was an increase in skin looseness, making it susceptible to
Fusobacterium necrophorum. This is possible with high humidity and injury, as well as in the
absence of preventive treatments for the hooves. Swelling of the corolla associated with aseptic
osteitis manifested itself against the background of a concentrated type of feeding. Such changes in
the hooves are characteristic of an increased intake of histamine into the body, which is abundant in
the shells of grains. For treatment, the use of the antibacterial drug Amoxicillin-150, at the rate of 1
ml per 10 kg of live weight, once intramuscularly or subcutaneously, is advisable and cost-effective.

Knrouesvie cnosa: KpynHblil porarblii CKOT, BeTepUHapus, O0JI€3HHU )KUBOTHBIX, JIEHKOpaHb.
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Keywords: cattle, veterinary medicine, animal diseases, Lenkoran.

KompiTHast THUIB, WIM HEKPOOAKTEpHO3 KPYIMHOTO POraTroro CKOTa — 3TO MH(EKIHOHHOE
3a00JIeBaHNe, KOTOPOE XapaKTEpU3yeTCs BOCIAJICHHMEM W HEKPO30M TKAaHEH B MEXKOIBITHOM
IPOCTPAHCTBE, A TaKKe€ THWJIOCTHBIM paclajoM KOIBITHOrO pora. BHemHue npusHaku Oojie3HU
MOTYT ObITh HE3aMETHBI Ha HayajlbHOW cTanuu. HekpoOGakTepno3 >KMBOTHBIX OTHOCAT K TSKEIBIM
WH(EKIMOHHBIM 3a00eBaHusIM (BO30ynuTENh — Mallouka Hekpo3a Fusobacterium necrophorum),
MOpaKAIOIIMM Yallle BCETO KPYIHBIM porarelii CKOT (B OCHOBHOM TensT). IlposiBnsier ceOst B BUae
HEKPOTHUYECKUX M THOMHBIX MOPAaXKEHUH KOIBIT, KO)KM B 00JACTH BBIMEHH M IIOJIOBBIX OPraHOB,
CIIM3UCTBIX POTOBOM mosoctu. Ilpu OTCYTCTBHM JieueHHMs U C€1a0OM HMMYHMTETE >KUBOTHBIX
6osie3nb 3a 10—12 gHel mepexoauT B 3II0KAYECTBEHHYIO CTAANIO: OaKTepUH OBICTPO pa3MHOXKAIOTCS,
00pasys s3Bbl, BOCIAJICHHE MPOHUKACT BO BHYTPEHHHUE OPTaHbl, BHI3bIBAs MHTOKCUKAIIMIO, CBUIIH H
HEKpPO3 TKaHEH.

IlepeHocurkamMy NaJIOYKKU HEKPO3a SBISAIOTCA MHPHUIHMPOBAHHBIC )KUBOTHBIE, MONA/IAIOLINE B
0J1aronoayvYHbIe X031UCTBA, a TAKXKE TPBHI3YHBI. bakTepun 101r0 COXpaHsioTesl B HABO3€, MOICTHIIKE,
noye mnacrouma. MHbUIupoBaHne MPOMCXOAUT MYTEM WX IOMAJaHHs B OPTaHU3M >KUBOTHBIX
yepe3 OTKPBIThIE paHbl MpH TpaBMmax. PakTopamu I pa3BUTHUS HEKPOOAKTEpPHO3a KMBOTHBIX
CIIy’KaT COZIep>KaHUE MOTOJIOBbSI B CHIPBIX TOMEIIECHUAX, PEKas CMeHa MOJCTUIIKU U yOOpKa HaBo3a,
HECBOEBpPEMEHHasi 00padOTKa KOIBIT, CHIDKEHHE HIMMYHUTETA Ha (DOHE MJIOXOTO MUTAHUSA, BBITYI Ha
3a00J0YEHHBIX TAcTOMIAX, HAJIMYHe B KOPME TpaBMHUpYONMX mpenMeToB. Cpenn oOmmx
CUMIITOMOB 0OJI€3HH, ClIeAyeT OTMETUTh HEJOMOraHHue, OTKa3 OT KOpMa, IOTeps Beca U
IIPOIYKTUBHOCTH, HEXeJIaHue nepeaurarbes. Ilpu mopaxeHMM KOHEYHOCTEH JKMBOTHOE XPOMAET,
nopkuMaeT ux. KombiTo oTednoe, 60Ie3HEHHOE, C TOKPACHEHUSIMHU, THOMHBIMH BbIIeIeHUsIMU. Ha
MEPBOM JTale HEKPO3 TKAHEH HMeeT YeTKYI0 TpaHMIly, 3areM OBICTPO pacIIUpseTcs C
00pa3oBaHMEM CBHUIIEH, sI3B ¢ HEMIPUATHBIM 3araxoM. [lopaxeHne KoM MPOMCXOIUT Yallle BCETo B
o0JIacTH 1LIeH, BBIMEHHM, KOHEYHOCTEH BBILIE KOIBIT, IMOJOBBIX OpraHoB. IIposBisercs B Bule
abcrieccoB U s13B. Y KOpPOB pa3BHBAeTCs MAacTUT. [Ipy mopakeHUH CIM3UCTBIX 000JIOYEK CTPAAAIOT
ropTaHb, s3bIK, IECHA, HOC, POT. Ha HUX 3aMeTHBI OT€KH, HEKPOTUYECKHE s13Bbl. BOo3HMKaeT cie3o0- u
cioHoTeueHue. HekpoOakTepro3 BHYTPEHHMX OpraHOB IMPOSIBISET ce0s HEKPOTHUYECKUMHU
IpoleccaMu B JKeNylKe, MEeUeHH, JEeTKuX. JTo HauOoiee Tshkenas ¢opma. Bosmoxna rubens
KHBOTHOTO yepe3 2—3 HeleH OT UCTOIIeHUs. J[narHo3 cTaBsAT Ha OCHOBE KIIMHUYECKHUX TPU3HAKOB,
a0OpaTOPHBIX AHAJIM30B COCKOOa (MHUKpPOCKOMUsA, OaKTepuoCKomus, Ouomnpoda), a TaKxke
[aTOJIOTOAHATOMUYECKHUX MCCIIEJOBAaHUM.

B nmocnennue roapl BO MHOTMX X03dWcTBax JIeHKOpaHM 4epHO-TECTPBIH CKOT C BBICOKHM
TeHETHYECKUM TIOTEHIIMAIOM JUTsI TIPOU3BOJICTBA MOJIOKA BHITECHUII MECTHBIN CKOT. [Ipu 3TOM penko
KTO 3a00THTCS O OMOJIOTHYECKUX TPEOOBAaHMUS KUBOTHBIX JAHHOW MOPOABI K YCIOBUSM KOPMIICHUS
U colepxkaHus. B cBa3M ¢ 3TUM Takas MHGEKIMOHHas 00JIe3Hb, KaK HEKpOOAKTepuo3, KOTopas
paHbllIe BCTpedyaiach CIOPaJANYECcKH, B HACTOsIIIEe BpeMsl TpUHUMAeET (hopMy 3H300THH [1-4].

B 3amauy wuccnenoBaHMi BXOAMJIO H3YYUTh OCHOBHBIE (DAaKTOpBI pacnpoOCTpaHEHUs
HeKpoOaKTepro3a Ha MECTHBIX epMax.

Mamepuanvt u memoowvt
HccnenoBanus mnpoBefeHbl Ha 0Oa3e kadenpsl «BeTepuHapum M CeIbCKOXO3SIMCTBEHHBIX
JUCHUILTNH» JIEHKOPaHCKOTO rocyJapCTBEHHOTO YHUBEPCUTETA U B HEOIAromoIy4YHbIX (pepMepcKux
KUBOTHOBOJYECKHX XO3AMCTBaX, OINpPENEJICHHBIX HAa OCHOBE MOHUTOpUHTa. COINacHO JaHHBIM
aHaMHe3a, MPOBEJCHHOIO B XO3SICTBAX, MaTOJOTHUECKUE MaTepHallbl, B3sThle HA HEKPOOAKTEPHO3
OpU  KIMHUKO-DMIHU300TOJIOIMYECKOM  OOCII€IOBAaHUM,  IOJIBEPraJIuCh  OaKTEPHOIOIHMYECKOMY

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 243



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

HCCIIEIOBaHNIO B Jaboparopuu Kadeapsl COTMACHO MpaBUiaM OaKTEPHUOJIOTHYECKOTO KOHTPOJIS.
[Tocne u3yueHus MaTOreHHOCTH BBIJECIIEHHBIX U3 3TUX MarepuanoB Fusobacterium necrophorum B
SKCHEPUMEHTAX Ha OeNbIX MbIIIaX M3y4ald UX YYyBCTBUTEIBHOCTH K JIEKAPCTBEHHBIM BELIECTBAM
METOaMH TOCJIeIOBATEIbHOTO TMPOMBIBAaHUS JHMCKOB. B pe3ynbrare Ha CHOHTaHHO OOJBHBIX
KUBOTHBIX B (EpMEpCKUX YCIOBUAX OblJa TMpoBepeHa TepaneBTudeckas 3PGEeKTUBHOCTh
MpenaparoB, K KOTOPbIM YyBCTBUTEIbHBI YKa3aHHbIE MUKPOOHI [1, 5].

Bcero 6bu10 chopMupoBaHO JBE MOAONBITHBIC TPYIIBL TEepBasi MOJONBITHAS TpyIa KOPOB
(42 TonoB) cozpep:kajnach B IOMEIIEHUH, B KOTOPOM OTCYTCTBOBaJ CKJIOH B IOJIaX M OHMU ObUIM
KOopouye HeO0OXOOUMOM JJIMHBI, BTOpas MOIOIBITHAS TpyIa KOpoB (43 ToyioBbl) pa3Melianach B
MIOMEIIECHUH, B KOTOPOM B HEKOTOPBIX CTOIIaX OTCYTCTBOBAJIO JAepeBAHHOE MOKpbITHE. KoHTponem
CIIy>kuiu 12 KopoB, copepxaliuecs B HOBOM TEIUIOM U CYXOM IIOMEIIEHHH.

3a KMBOTHBIMM JBYX HOJOIBITHBIX M OJHOM KOHTPOJBHOM TIpYIIbl BEIM BU3YaJIbHbBIE
HaOIOIeHNs Ha Hajnuuue XpoMmoThl. [Ipu oOHapyKeHHWH XKUBOTHBIX C MpHU3HAKaMU 3a00JieBaHUS
JIUCTAILHOTO OT/eNIa KOHEYHOCTEH BBIMOJNHSIM OCMOTP KOIBITEL C PACYUCTKON M OOPE3KOM.
Pesynprarel HaOMr01€HUI OBLIIM YYTEHBI 110 BPEMEHU IMOSIBIICHUS NEPBBIX KIMHUYECKUX IPU3HAKOB,
KOJIMYECTBY 3a00JIEBILNX JKUBOTHBIX, OAKTEPUOCKONMH Ma3KOB-0TIIEYaTKoB. [ljig 3TOro oquH pa3 B
MecAll C SHBapsA MO HUIOHb MPOBOAWIM KIMHUYECKHH OCMOTpP BCEro MOAOIBITHOIO MOTOJOBbS U
OAKTEepUOCKOIIMI0O MAa3KOB-OTIIEYATKOB, IPUTOTOBJICHHBIX U3 MOPAXKEHHBIX KOIBITEL KOPOB.
W3yuensl o0mue yciaoBUs COACPKaHUS U KOPMJICHHS XKUBOTHBIX. AHAJIN3 JUTEPATYPHBIX JaHHBIX
[I0Ka3aJl BO3MOXKHOCTb NPUMEHEHHs MeTojla OaKTepUOCKONMMM JJIsi M3Y4YEHHs] HW3MEHEHUs
MUKPOQIIOPHI B MOPAKEHHOM KOTIBITIIE )KUBOTHOTO METOJIOM OMUCAaHHBIM POCCUHUCKUM ydeHbIM H.
E. I'pumaeBbiM [6].

B kadyecTBe wHcCcireayeMoro marepuana MCIOJIb30BaJd THOMHO-HEKPOTUYECKHWE TKaHU C
MIOBEPXHOCTU PaHbl OYMILEHHOTO U OOpe3aHHOro KombiTa. OT KaKJ0ro *UBOTHOTO TOTOBMJIU I10
OJTHOMY WJIM JIByX Ma3KOB-OTIEYaTKOB. Ma3Kku CyLIWIN Ha BO3AyXe, GUKCUPOBAIN HArpeBaHUEM U
okpamuBanu mo I'pamy, a 3areM HcCCleI0BalIM IMOJ CBETOBBIM MUKPOCKOMOM. YUeT MHUKPO(IOPHI
npoBoauin B 7—10 monsix 3peHust no Bcel JUIMHE Ma3Ka, MOJICUUTHIBAIM U BhIBOAWIM M-+m. Beero
MOJIBEPTHYTO 0AKTEPUOCKOINYECKOMY UCCIIEJOBAHHUIO 7 Ma3KOB- OTIIEYAaTKOB.

Pesynomamut uccneoosarnuii

MaccoBoe nopakeHue KOIbITel HEKPOOaKTepro30M ObLIO YCTaHOBJIEHO B SIHBApE B MEPOBOI
nofonbITHOU rpynne — 37(88%) koposel. Ilocne yganeHus MepTBOro pora M 3arpsi3HEHHUN Koka
BEHYMKA M MEKKOIBITHOM IIEH, PO CTEHKU MPH MNaJbIAllK BbI3bIBAIN O€CHOKOMCTBO. Ma3ku —
OTIEYaTKH, HIPUTOTOBIIEHHBIE C BHYTPEHHEW IOBEPXHOCTH OTCJIOMBIIETOCS pora COAEpKaIu
rpaMOTpULIATENbHbIE MMAI0OYKH, HHOTA (hopMUpYIOIIMe HUTH U Aake KIyOku. boibHOE KUBOTHOE
Jiep’Kajno KOHEYHOCTh Ha BECY, a MIPH JIBU)KEHUHU HE OMHUPaJIoCh Ha Hee.

Bo Bropoit moponeiTHO# rpymme 3a0oneno — 6 (14%) u3 43 kopoB. B KOHTpONBbHOHU Tpyrmie
OoJIbHBIE )KMBOTHBIX He ObUT0. B (eBpane kauMHUYECKUE MPU3HAKHU MPOSBISINCH B BUAE SPO3UI B
00JIaCTH KOXXM BEHUMKA, MEKKOMBITIIEBOM 1IN, MATKH, a JePMaTUThl B 00JaCTH MEKKOIBITLEBON
menu W BeH4MKa. C IIeNIbI0 COXpaHEHMsI YI0€B M YIy4dlIEHHS OOIIEro COCTOSHUS, *KHUBOTHBIX
NepBoi U BTOpOM Tpymn B ¢eBpasie ABYKPAaTHO C MHTEPBAJIOM JIBE HEAENU MOABEPIVIH JieueOHO-
npoduIakTHIeckoi 00paboTKe ¢ MPUMEHEHUEM CaHUPYIOIIEH MOBSA3KH [2].

ITocne 0OpaOOTKM >KMBOTHBIX Ha 2 yaca MEPEeBOJMIN B CyXO€ MOMEIIEHHE C JJOCTaTOUYHBIM
KOJIM4ecTBOM cojioMbl. [locie 3Toit 06paboTku B BhIJIeNEHNE OOIBHBIX )KMBOTHBIX MPEKpaTHiiocs. B
pe3ysbTare MPOBEACHHBIX MEPONPHUATHH KiIMHWYecKH BbizgopoBeno 30 u3 42 (71,4%) xopoB B
nepBoil U Bce OOJbHBIE XKUBOTHBIE (6 KOpOB) — BO BTOpOil rpymme. B KoHTpoibHOH rpymme
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KUBOTHBIE C MPHU3HAKaMH MOpaKeHUsl KOMbITel B (heBpase BbIsBICHbI He ObutH. PaimoH y Bcex
KUBOTHBIX B ATOT MEpUOJ] ObLT OJUHAKOBBIM U OTBeYas (PU3MOJOTHYECKUM HOPMaM.

Pucynoxk 1. O6paboTka 00JIBHBIX }KUBOTHBIX

B mapte y mepeboneBImux KUBOTHBIX MOSBIIIMCH PEIUANBBL. Bo BpeMsi penuanBa XpoMoTa
MOCTENIEHHO YBEJIMYMBAJacCh, a B IPOCTPAHCTBE MEXKAY OTCIOUBUIMMCS POTOM M  KOXEH
HaKaIUIMBAJIUCh ~ THOMHO-HEKPOTUYECKHME  MacChl, B  pe3ylbTare 4Yero  IMpOUCXOAUiIa
npoiudepaTuBHas peakius U MOpaKeHHas TKaHb BBINSYMBAIACH HAPYXKY B JOPCAIBHYIO WU
IUIAHTApPHYKD 4YacThb MEXNaldblUEeBOW wmenu. I[Ipuw 3TOM JKHUBOTHOE CTOSUIO C MPUIOJHATOM
KOHEYHOCTBIO.

OOmiee cocrosiHME OBLJIO YTHETEHHBIM, AaMMeTUT TOHWKEH WM COBCEM OTCYTCTBOBAJ,
KUBOTHOE PE3KO XYAEJIO U CHUXkano ynoi mosioka Ha 50—70%. Ecnu He npeaqnpuHUMaNINCh MEPHI,
TO TMPOIIECC MPOTPECCUPOBAT U KUBOTHOE morubdano. [IporpeccupoBanue 0osie3HENH KOHEYHOCTEH
MOKHO OBLIO HaONIOAATh BU3YyalbHO. Y HEKOTOPBIX >KMBOTHBIX 3TO ObLIM abcreccsl B oOnactu
3aIlII0CHEBOTO, KOJIEHHOTO U JIaXe Ta300eIpeHHoro cyctaBoB (PucyHok 2).

Pucynok 2. [pornecc nedeHus: 00IbHBIX KHBOTHBIX
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B mapte-amnperne nocnie yBeauueHuUs: JOJIU KOHLIEHTPATOB M CEHa)ka U YMEHbIIEHUS Trpy0oro
KOpMa B pallOHE y JKUBOTHBIX MOSBUIIOCH XOJOJHOE MPHUIyXaHHE BEHUYMKAa — OCTUT, a 3aTeM —
00JIe3HEHHOE PUITYXaHHUE U MMOKPACHEHHE COOCTBEHHOTO CJIOSI KOXKH BEHYHKA — JIAMUHHT.

B nepBoii rpynmne npumyxmumu konbiTia 0eumu y 40 xopoB (95,2%), Bo BTopoii rpynmne — y
39 xopos (90,7%), B KOHTpOJILHOM rpymie — y 9 kopoBbl (75%).

3HaYUTENBHO MO3XKe, B Mae, y 25 (59,5%) xuBoTHBIX nepBoii rpynnsl Uy 9 (20,9%) kopoB
BTOPOU TPYIIIBI, COACPKAMMUXCI Ha Tojax Oe3 JepeBSHHOro MOKpeITHS U y 3 (25%) KopoB,
HAXOSIIUXCS PSIOM C HUMH, KPOME MPUITYXJIOCTH BEHUYMKA ObUTH BBISBICHBI IPU3HAKU PEIUINBA
HeKkpoOakTepro3a (3pO3uu U SI3BbI B 00JIACTH MSKHUIIA, KOKU MEKKOMBITIEBON SN U KaiiMbl).

Bonesnp B oCTphIX Cilydasix MpoTeKada HE3aMeTHO, TaK KaK HE BbI3bIBAa CHILHOW XPOMOTHI
nopakajics B OCHOBHOM JIujaepMuc. B 001acTu MATKM OH CTAaHOBWICS YTOJIIEHHBIM, U €rO
MOBEPXHOCTh MpHUOOpeTasa KpaCHOBAThI OTTEHOK. B MEXIaibIleBOM MPOCTPAHCTBE MOXKHO OBLIO
HaAOJI0/1aTh HEKOTOPYIO SKCCYyNallMio, KOTopasi B 00JacTH JOPCaJIbHOTO €ro yyacTKa MPUBOIMIIA K
oOpa3oBaHui0 Kopok. Ha BTOpoli cTaguu HW3MEHEHHUs CTAaHOBWIMCH OoJjiee 3aMETHBIMH U
COIPOBOX/IAJMCH OTCIOCHHEM pora Ha BHYTPEHHHX CTOPOHAX MSKHUIIA OOBIYHO OIHOW Ta30BOU
KOHEYHOCTH.

Y 16 (38,1%) >xuBoTHBIX TepBOi rpynmbl, Uy 22 (51,2%) KopoB BTOpOM TpyHIbl ropsyas
MPUITYXJIOCTh NIEpelia BHOBb B XOJOJHYIO, KOTOpas HE M3JI€YMBAJIACh HUKAKHUMH MpenapartaMu u
TOJBKO TIOCJTE CHIDKEHHSI [0 HOPMBI KOHIICHTPaTOB B palHMOHE IIOCTEIIEHHO wucuesna. B
KOHTPOJIGHOM TPYIITE XOJIOHAS MPUITYXJIOCTh HE YBEINYHBAIACh, & YMEHBIIMIACH M TAKXKE MPOIILIA
MOJTHOCTBIO TOJIBKO MOCTIE OTMEHBI KOHLIEHTPATOB U 3aMEHE UX CEHOM.

TensT OT KOPOB KOHTPOJBHOW TPYIIIBI B MOCIEAYIOIIEM COAEpk alu, Kak U X Marepeil, B
HOBOM TIOMEIIEHHH, a JIETOM IEPEBETH B Jarepb, B KOTOPOM HHUKOTJAa HE COAEpXallM OOIBHBIX
KopoB. B nmeTHeM narepe ObLI HaBeC OT COJIHIIA, HO BO BpeMs JOXKIs TaM ObUIO O04eHb chipo. Ho
Jake Tociie OOMIIbHBIX U MTPOAOJDKUTENBHBIX TOXKACH HU OJJHO KHUBOTHOE HE 3a00JIeO.

N3ydeHnre mMoBEepXHOCTHONW M TIIyOOKOH MHUKPOGIOPHI MOPAKEHHBIX KOMBITEI[ MOKA3ajo HX
HEOJHOPOTHOCTh, COCTaB KOTOPOW 3aBHCEN OT TSDKECTH NaTOJOTHMYECKOro Tporecca, (OpMbI
TedeHus1 OOJIe3HU, YCIOBUU cojepskaHus KUBOTHBIX. OOHapyxkenue Fusobacterium necrophorum
COBMECTHO C JPYIMMH MHMKPOOPTraHMU3MaMHu IPU OCTPOM M MOJOCTPOM TEUEHHH JAeT OCHOBAaHUE
CUUTATh 3TO COYETAHUE B KOIBITE CHHEPTUIHBIM, TaK KaK KIMHUYECKH 3TO COYETAaHUE MPOSBISLIIOCH
YCHJICHHEM aJIbTEPHATUBHBIX IPOLECCOB. BO BIaXHYIO IMOToAy Ha IMOBEPXHOCTH SI3BBI HaIlle
OOHapyXHMBaJl KOKKOBYIO MHKpPO(]IIOpY, C OTHOBPEMEHHBIM YyBEIMUYEHHEM OTEYHOCTH MSTKHX
TKaHeW, 4TO TOBOPUT O MOBBIINICHUU BUPYACHTHOCTH Bo30yautesns. OgHAKO MpH aTUIHUYHOM U
3aTSHKHOM TeUEHUSIX 00JIe3HN MUKPOOHBIH Mei3ax B paHe MeHsuics [5].

[lo HammM [MaHHBIM, YBEJIWYHBAJIOCH KOJIUYECTBO TPAMITOJIOKHUTEIBHON MHKPOQIOPHI 0
66%, KOoTOpasi HE OKa3blBaJla 3aMETHOIO BIIUSHUS Ha CHUMIITOMOKOMILIEKC HeKpoOakrepuosa. [Ipu
ocTuTax, abcueccax KOJEHHOT0, CKaKaTeIbHOIO U BEHEYHOI'O CyCTaBOB KaKy-THO0 MUKPOQIOpy B
HEKPOTHUYECKOM COJEPKUMOM YCTAaHOBHUTH HE YaJI0Ch [6].

Jlna nedyeHuss OONBHBIX KUBOTHBIX WCIBITAH aHTUOAKTEPHUANBHBIN Mpenapar s *KUBOTHBIX
MIOCJIETHETO MOKOJIEHHMS, YCTICITHO MPOIIEAIINX CepTUPHUIIMPOBaHHbIE UCTIbITaHUS KoMraHUU NITA-
FARM Awmoxkcutiumina-150. DTOT KauecTBEHHBIM POCCHMCKWN TIpermapar SBISETCS aHaJOoTOM
3apy0eXHOTO aMOKCHIIMJUIMHA. AHTUOMOTHK JIEHCTBYeT NMPOTHUB IIUPOKOTO CIEeKTpa OakTepuil u
MHUKpPOOOB. MakcuManbHOM  KOHLIEHTpallMM JIOCTUraeT yxe uepe3 |-2 wyaca mocne
BHYTPHUMBIIIEYHOTO WJIH TTOJKOKHOTO MpuMeHeHHs. OOBIYHO OBLTO TOCTATOYHO OIHOW WHBEKITHH.
Ocrartku mperapara BBIBOAATCS depe3 48 94acoB €CTECTBEHHBIMH MyTSMH. [0 BHEmIHEMY BHIY
JIEKapCTBEHHBIM Ipenapar MpeAcTaBiIseT cOOON MaCISHUCTYIO CYCIIEH3UIO OT Oelloro J0 CBETIO-
xKenToro 1Bera. llpm XpaHeHUM JONMYCKaeTcsl pacciOE€HUE CYCIEH3WH, Hcye3arolee IMpu
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B30anTeiBanuu. [Ipemapar BBommiu w3 pacuera 1 M Ha 10 Kr XKMBOW MacChl OIHOKPATHO
BHYTPUMBIIIEYHO WJIU MOAKOXKHO. [Tpr HeoOXoAMMOCTH MPOBOAMIIN IOBTOPHOE BBeACHHE uepes 48
yacoB. MakcHMaJIbHBIH 00BEM BBCACHUA B OJHO MCECTO HC MHOJIKCH IIPCBBIIIATL IJIA KPYIITHOT'O
poraroro ckota 20 M1, TEeIAT 5 MIL

Ha ocHoBaHuU NpOBEICHHBIX UCCIIEOBAHUNA MOYKHO CJIEJIaTh CIEAYIOUINE BHIBOJIBI:

1. MHKPOCKOIMYECKMMH HCCIEIOBAHUSIMH YCTAHOBJIEHO, YTO OCHOBHBIM BO30yAHMTEIEM
3a00J1eBaHuUs KOIBITEI] Y KOPOB ABIsieTcs Bacterium necrophorum.

2. Kak nokazann SKCIICPUMCHTAJILHBIC Ha6JIIOI[eHI/ISI, H€p€6OJI€BHlI/I€ KHUBOTHBIC HJIHUTCIIBHO
OCTAIOTCSI HOCUTENIIMU BO3OYIUTEIIA.

3. B mmpoxoM NpoOU3BOACTBEHHOM OIBITE Ha JBYX MOJOMBITHBIX M OIHOM KOHTPOJIbHOM
rpymnmc agoka3aHo, 4YTO JIA MPOABJIICHHUA KIMHUYCCKUX NPU3HAKOB U PCUHUIVMBOB Her06aKTepI/IO3a
HCO6XOI[I/IMBIM YCJIOBHUEM ABUJIOCH YBCIMUYCHUC PBIXJIOCTHU KOXKH, I[CJIaIOH_[eﬁ €C BOCHpHHM‘IHBOﬁ K
Fusobacterium necrophorum. 2TO BO3MOXXHO NpU TOBBIIICHHON BIAQXHOCTH M TpaBMaTuU3Me, a
TaK)Ke IPU OTCYTCTBUH MPOPUIAKTUUECKUX 00paOOTOK KOTIBITELI.

4. OnyxaHue BEHUYMKA, CBS3aHHOE C AaCENTHYECKUM OCTHUTOM, IMPOSBIsIach Ha (oHE
KOHICHTPATHOTI'O THUIIA KOPMIJICHHA. TAaKHWC H3MCHCHUSA CO CTOPOHLI KOIBITCL XAPAKTCPHBLI JJIA
MOBBILIEHHOTO OCTYIJICHUS B OPTraHU3M T'MCTaMUHa, KOTOPOTO MHOTO B 000JI0YKaX 3€peH.

5. JIns neyeHUs WCMONB30BAaHUE AaHTUOAKTEPUATBHOTO Mpemnapara AMOKCHIWIMH-150, u3
pacuera 1 M Ha 10 Kr )XKMBOM Macchl OJJHOKPAaTHO BHYTPUMBIIIEYHO WM MTOJIKOXKHO 1ieJieco00pa3Ho
1 3KOHOMHYECKHU BBII'OAHO.
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Annomayus. 1lenb paboOThl — W3y4CHHE KAY€CTB OBYMHBI OBeEll 0an0accKoil Mopoabl U
CPaBHHUTEJIBHBINA aHAIIN3 BHYTPUIIOPOTHBIX JIMHUH momeceil. Kak moka3ano mccienoBanue, JTydime
TCIJIO3AIIUTHBIC M SKCILUTYaTAllMOHHBIC Ka4€CTBa HMMCIIM OBYMHBI IOMECENU OT 6apaHOB MSICHOT'O
tuna. OBYMHBI MMOMECE OT GapaHOB MSCOIIEPCTHOTO TUIA YCTYHAIM MM IO 3KCILTyaTallHOHHBIM
KauecTBaM, a OBYMHBI OapaHYMKOB M BAIYIIKOB 0aj0acCKOil MOpOAbl — MO TEII03alluTHBIM
CBOMCTBAM TIPU TaKHUX K€ OSKCIUTyaTallMOHHBIX cBoWcTBax. LLKypbl »THX OapaHYMKOB ObLIN
noctoBepuo (P>0,95) mnerye mkyp rHOpUAOB (MsCOIIEPCTHOrO TUma H 0Oanbacckux) U
HEJIOCTOBEPHO JIeT4e IMIKYp OapaH4YMKOB — THOPHUIOB MsICHOTO THIa M Oanbacckux. [LmoTHOCTH
IIIEPCTHOTO MOKPOBA Y OBUYMH JKUBOTHBIX BCEX IMOJOIBITHBIX PYII ObLIA OTHOCHTEIBHO BBICOKOU.
PaBHOMepHOCTB IUIOTHOCTH IIO Itomaan — xopomeﬁ, HCCKOJIBKO BBIIIC IMOKAa3aTciu MJIOTHOCTU Y
OBYHH TIOMECEH. DTH OCOOCHHOCTH — BaKHEWIIIHME MOKa3aTeIH Il MeXOBOro momydadpukara u
TOTOBBIX U3IEIHH.

Abstract. The purpose of the work is to study the qualities of Balbas sheep and their crosses.
The quality of sheepskin productivity and comparative analysis of the intrabreed line of
crossbreeds. As the study showed, sheepskins crossbred from meat-type sheep had the best heat-
protective and performance qualities. Sheepskins of crossbreeds from rams of the meat-wool type
were inferior to them in performance qualities, and sheepskins of rams and sheep of the Balbas
breed were inferior to them in heat-shielding properties with the same performance properties. The
skins of these rams were significantly (P > 0.95) lighter than the skins of hybrids (meat-wool type
and balbas) and not significantly lighter than the skins of rams — hybrids of the meat type and
balbas. The wool density of sheepskins of animals of all experimental groups was relatively high.
The uniformity of density over the area is good, the density indicators for cross-bred sheepskins are
slightly higher. These features are the most important indicators for semi-finished fur products and
finished products.

Knrouesvle cnosa: 6anbacckas nmopoja, mryoHasi OBUMHa, Ka4€CTBO OBUMHBI.

Keywords: balbas breed, fur sheepskin, quality of sheepskin.
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B Aszepbaiimxanckoii Pecnyonuke, u B yactHocTH, B HaxuueBanckoit AP, n3naBHa npunsTa
OTIOHHAsl CUCTEMa COJAEp)KaHMsI OBEL, KOTOpas TpeOyeT >KUBOTHBIX C KPENKOH KOHCTUTYIHUEH,
BBIHOCJIMBBIX U XOPOIIO MPHUCIIOCOOJCHHBIX K MECTHBIM MPUPOAHO-KIMMATUYECKUM YCIOBHSIM |1,
2, 12]. OtuM TpeOOBaHUSIM B HAUOOJBIICH CTEIICHU OTBEYAET MECTHAS MSICO-IIEPCTHO-MOIOYHAS
KHUpPHOXBOCTasi Oanbacckas Mopoja OBEL, Jaolas BBICOKOKAYECTBEHHYIO O€nyl0 LIepCTh s
KOBPOBOTO MPOM3BOJICTBA, OApaHMHY C OTJIMYHBIMU BKYCOBBIMHU Kay€CTBAMHU, MOJIOKO U OBUHUHY.
EnuncTBeHHOM noposoi oery, pazBoanMoii B Haxuueanckoi AP, siBisiercst 6anbacckast [4, 6].

CoBepiieHCTBOBaHME OBell 0anbacckoil IMOpOnbl, IPU COXPAHEHUM YIY4IIEHUH ei
MPOAYKTUBHBIX KayeCTB W OCOOEHHOCTEW TreHeTHuecKkoro (oHa, SBISETCS BaXKHON HaydHOM
3amadyeit [3, 4]. Crmemyer OTMETHUTH, YTO €CIM IIEPCTHAS IPOAYKTHBHOCTh 0aabacCKUX OBEI]
M3y4yaslach B pa3HOE BpeMsi HEKOTOPBIMH HCCIIEIOBATENSIMHU, TO KAY€CTBO OBYMHHOM MPOMYKIIMH HX
70 cCUX Top He ObUIM u3ydeHbl [6]. Mcxoms u3 3TOro, ObLIa MOCTAaBJICHA 3ajada — H3YYCHHE
OBYMHHOW MPOAYKTUBHOCTH U Ka4e€CTBA MPOAYKIIMH Y IIOTOMCTBA.

Macca u pazmepvt o6uun. B mapHOM COCTOSHMM HAaWOONBIIYIO MacCy CpeAu IIKyp 8
MECSYHBIX OapaHUYMKOB MMEH IIKYpHI rmomeceil Il rpymnm, HaMMEHBITYI0 — MIKYphl OapaHYMKOB
6anbacckoit mopozs! (Tabmuma 1).

Tabmuma
MACCA U TUIOIIA U ITAPHBIX IIIKYP
Ilopoonocmu Macca oonoil wikypwl, ke Inowaowv 0omnoii Macca 1 OM” wikypo, 2
WKypbL, OM°
xypsr 8-MecsIIHBIX OapaHINKOB
Ban6acckas 2,08+0,11 70,5+0,94 38,8+1,01
MIIT x 3,07+0,07 70,120,92 44,2+1,07
Ganbacckas 2,9+0,06 68,5+1,31 41,6+0,58

MT x Oanbacckas

[kyps! 18-MecaYHBIX BATYIIKOB

Ban6acckas MIT 3,92+0,08 68,1+3,40 58,4+3,61
x banbacckas 4,41+0,17 65,6+4,32 70,443,92
MT x Ganbacckas 4,04+0,06 61,842,92 67,5+1,25

[Ipumeuanune: MIIT — mscowmepctasiid Tun; MT — MsicHOM Tun

HIkyps! 3TUX 6apaHuukoB OblM goctoBepHo (P > 0,95) nmerue mkyp MILT x Ganbacckoii
MOPOABI U HEJIOCTOBEPHO Jierue mkyp OapanunkoB MT x Ganbacckoit mopoasl. [locnennue 6bpun
takxke nocrtoBepHo (P > 0,96) nerue mkyp GapanunkoB MT X Ganbacckoit mopoasl. [Tockombky
pas3nuuuii B IUIOUIAAM OJHOM HIKYphl MEXAYy OapaHUMKaMHM BCEX TpeX Ipyln He OblIo, TO U IO
macce 1 aM” MIKYpbl COOTBETCTBYIOIIHE PAa3HOCTH OBLIH TAKXKe TOCTOBEPHBIMH KaK M IO Macce
nenbix mwKyp. HIkyps! 18-MecsunbIxX BamymkoB 6anbacckoil moponsl 1 nomeceit MT x 6anbacckoit
MOPOJIbl OBIIIM TaKKe N0CTOBEpHO (B oboux ciyuasx P > 0,95) nerue mkyp BanymkoB MILT x
Oanmbacckoil MOpoAbl M TaK e KaK LIKypbl 8 MECSYHbIX OapaHYMKOB HE MMEIH JIOCTOBEPHBIX
pasmmumii o Macce. PasHocTh B Macce | M’ IIKypBI OblTa JOCTOBEPHOH MEXTy GapaHUHKAMM
6anbacckoit mopoasl u momecsimMu MT x 6andacckoit mopoabl. JI0cTOBEPHBIX pa3InYMi B IUIOIIAISIX
IIKYp MEXAY BaJyIIKaMU MOJONBITHBIX TPYHN HE OBLJIO MPH TEHACHUMH K OONbIICH BeTUYHMHE
HIKYp y JKMBOTHBIX Oaybacckoi moponabl. Macca mMapHBIX OBYMH 8-MECSUHBIX OapaHYHKOB
coctasisiia 6%, a 18-MecsauHbIX BamymkoB 7,8—9% macchl Tena )KUBOTHBIX Ipu yooe. C Bo3pacTom
KMBOTHBIX Macca IIKypbl B MAapHOM BHJE yBeIWYMJIAch y OapaHUYMKOB Oanbacckoi MOpoabl Ha
41,8%, y momeceit MIIT x 6ambacckoit moponsl — Ha 46,6%, y nmomeceit MT x Ganbacckoii
nmopoasl — Ha 41,5%. C Bo3pacToM >XKMBOTHBIX Macca | iy MAapHOW IIKYpbl yBEIMYWIACh Ha
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32,4%, 37,5%, 38,1% cootrBercTBeHHO. B cooTBeTcTBUM C AciicTBytomuM ['OCT 8439-57 «OBunHa
MexoBasi U 1yOHasi HeBbIIeJICHHAs», OBYMHBI OapaHYMKOB M BaJIYIIKOB ObUIM OTHECEHBI K OBUMHAM
IIyOHBIM, 110 BBICOTE LIEPCTSIHOTO TTOKPOBA OBUMHBI 0ApaHYMKOB — K MONYIIEPCTSHBIM, TaK KakK 3a
IBa Mecsna 10 y0os ¢ HHX OblIa COCTPHIKEHA IOSPKOBas IIEPCTh, @ OBYMHBI BATYIIKOB — K
EPCTAHBIM [§].

B cooTBeTcTBUM ¢ MHCTPYKIMSIMU 10 IPUEMY, IEPBUYHON 00pabOTKe, XPaHEHUIO K OT TPY3Ke
MEXOBOM M IIyOHOW OBUMHBI 23 MIKyphl OapaHYMKOB OBUIM 3aKOHCEPBHUPOBAHBI CYXOCOJIEHBIM
cocoOOM U OTIPYXEHbI BO Bcecoro3Hblii HaydYHO-HCCIEAOBATEIbCKUI HMHCTUTYT MEXOBOM
npombiniuieHHOCTH (HUWMII) nns BeiAenku, BBIpAaOOTKHM M3 HHX TOTOBOTO Moiydadpukara u
MOBE/ICHUSI TEXHOJIOTMYECKUX UCIBITAHUN KOXKEBOW TKaHM U IIepcTHOro mokpoBa. Ilepen
00pabOTKOM CyXOCOJIEHBIE OBUMHBI B3BECHIIN M OIPEICIMIN UX pazMepbl. Haubonpuryto Maccy, Tak
K€ KaK U B MAPHOM COCTOSIHMM, UMEJIH IIKYpbl OapaH4YMKOB U BaidymkoB MT X Ganbacckoil moposs
(Tabmuua 2). Macca 1 oM’ y HuX Taroke Gbita HanGomsineil. Camasi MeHbIas Macca | qM° GbLIa y
HIKyp OapaHYMKOB M BalyIIKOB Oanbacckoil mopozsl. OJHAKO MO MOKa3aTesiM 3TOr0 NMpU3HAaKa
pPa3sHOCTU MEXIy TpylmaMu ObUTH HETOCTOBEPHBIMH. HECKONBbKO OONBIIYIO YCaaKy IMpH CYIIKEe
MMEIU TIKYpPbI 8-MeCsUHBIX 0apaHdyuKkoB. OTHAKO yMEHBIIEHNE X BEJIMYHMH MTPH KOHCEPBUPOBAHUU
Y BBICYIIMBAHUU MOJHOCTHIO COOTBETCTBOBAJIO YCTAHOBICHHBIM HOpMaTuBaM. [10CKONIBKY MPOLIEHT
yCcalKu y IIKyp OapaHYMKOB BCEX TPYII ObUI OAMHAKOBBIM, TO COOTHOIIEHHE HUX IUIOIIAei
OCTaJOCh TaKUM K€ KaK M y TapHBIX IIKYyp, TO €CTh HE HMEJIO JOCTOBEPHBIX PAa3JIMYHMU IO
pasMepoM MpH COXPaHEHHH TEHACHIMH K OOJIBIION BEIWYMHE MIKYp BayIIKOB Oan0acckoi
noposel. Cremyer ckazarb, UTO 3Ta TEHICHIIHS MPOCISKHUBAIACH H M0 IIKypaM 0apaH4YMKOB, HO B
MEHBIIIEeH CTerneHu.

Tabnuma 2
MACCA U TUIOIIA N ITAPHBIX IIKYP
Ilopoonocmu Macca oonoii 1nowaow oowotl Macca I om* Ommuowernue niowaou
WKYpbl, K2 wiKypbi, OM* WIKYpbl, 2 KOHCEpBUPOBAHHOU
WKYpbl
[kypsr 8-MecsIIHBIX OapaHINKOB
Banbacckast 1,63+0,10 66,8+0,9 241 94,7
nopozxa MIT x 1,86+0,09 65,9+0,93 28,4 94,7
Ganbacckast 1,73+0,08 65,7+1,42 25,7 94,8
nopoja
MT x Ganbacckast
nopoja
[Ixyps! 18-MecsUHBIX BATYIIKOB
BanGacckas 2,28+0,12 64,8427 35,842,26 95,6
nopozxa MIT x 2,48+0,13 64,7+5,1 39,4+3,31 97,4
Ganbacckast 2,26+0,15 61,1+3,08 37,3+1,15 97,4
nopoja
MT x Ganbacckast
nopoja

Bce oBumMHBI ObUTH BBIICNICHBI 110 BeMOp. I BBIIETKH IO BEIIOP MCIOJIB3YIOT OBYMHBI C
MOJYTPyOOIIEPCTHRIM HJTH TTOJTYTOHKOPYHHBIM TIOKPOBOM, MMEIONHME MHUHHUMAJIBLHOE KOJTHYECTBO
nedeKTOB U TUIOTHYIO KOXKEBYIO TKaHb [2]. OcoOeHHOCTH 00pabOTKM MEXOBOW OBUMHBI MO BEIIOP
3aKJIIOYAIOTCS B TOM, YTO IyOJieHHWE MPOBOIAT OoJiee WHTEHCHUBHO, YeM MpPU OOBIYHOUN BBIJEIIKE,
yTOOBI TeMIlepaTypa cBapuBaHUs OenkoB koku Obuia He Hmwke 85-90°C m KokeBas TKaHb
OCTaBaJIach MJIOTHOW W ynpyrou. [ns ynaneHus u3 KOXKeBOM TKaHW COXPAHUBILIETOCS B HEH KHUpa,
ee 00e3KUPHUBAIOT OPraHMYECKUM pacTtBoputesneM [7]. Ilocie 3Toro KokeByr0 TKaHb MOABEPTalOT
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JOTIOJTHUTENBHOU 00paboTke — nutrdoBKe Ha NUIM(POBATHHONW MAIlIMHE. ITO OJHA U3 BaKHEUIITHX
OTlepaluil BIMSIOIUX Ha KadecTBO mpoaykiuu. [1InndoBkoi pa3BOpCOBHIBAIOT KOXKEBYIO TKaHb H
npuaalT 0apXaTUCTOCTh MOBEpXHOCTH. Ilpm TwIOXO TpoBeneHHON nUM(OBKE WM TpH
HEJOCTATOYHON IIJIOTHOCTH W YHOPYTOCTH KOXKHM MOTYT BO3HHKHYTH Takue Je(eKThl Kak
HenonutndoBka (HeqocTaTouHas Pa3BOPCOBAHHOCTh MOBEPXHOCTH) WIIM MEpenutn(OBKa (CIHITKOM
KPYITHBIA BOPC, MOBPEKICHUE KOXKEBOW TKaHH). JTH TOPOKU CYNIECTBEHHO CHUKAIOT IEHHOCTb
rotoBoro mnonypadpukara [12]. Ilomydabpukar mociae TPOU3BOACTBEHHOW COPTHPOBKU IO
COCTOSIHHIO KO)KEBOW TKaHU OKPACWIIH 10 BOJIOCSHOMY ITOKPOBY B TEMHOKOPHYHEBBIN 11BeT. OBUUHBI
OBUIM TTOCTPHXKEHBI C OCTABICHHEM BBICOTHI BOJIOCSHOTO MokpoBa 30 mM. HamOGonbmimii BBIXOA
noypadbpukara mnand mkypsl 6apanunkoB MIIT X Gambacckoil MOpPOAbI M TaKOW K€ BBIXOH —
IIKYpPbI BaITyIIKOB TIOpobl 6anbac (Tabmuma 3).

Tabnuua 3
MACCA U PASMEPHI OBUHH B IIOJIYOABPUKATE
Tlopoonocmo 1Inowaodws oonoU wKypo, Macca, ke Buixoo
o’ Oonoti o8uuHbL Im* 08uunHbL noxrygabpurama, %

OBYMHBI 8-MeCSIYHBIX OapaHINKOB
Ban6acckast 56,3+6,45 0,48+0,03 0,84+0,15 82,9
nopoga MIIT x 55,54+5,9 0,57+0,09 1,05+0,12 85,1
Ganbacckast 54,4+5,92 0,51+0,03 0,94+0,14 84,1
mopoja
MT x Ganbacckast
mopoja

OBuuHBI 18-MeCSIUHBIX BATYIIKOB
Ban6acckast 62,44+2,29 0,63+0,09 0,94+0,12 95,6
nopoga MIIT x 60,8+4,1 0,65+0,08 1,11+0,08 94,3
banbacckast 59,2+4,42 0,61+0,05 1,08+0,02 95,4
mopoja
MT x Ganbacckast
mopoyia

Boeixon monydaOpukara U3 MIKyp BalylIKOB Obl1 Oosee BBICOKUM (84%), ueM M3 HIKyp
0apaHYMKOB, M BBILIE HOPMATHBA, YCTAHOBJIEHHOTO JUIs BbIXOJa Nodypadbpukara HpU BbIIEIKE
IKYp 1mox Bemtop. OBUMHBI 0apaHUYMKOB BCEX TPEX IPyHN B HoiydaOpukare MMeTH MpaKTUYEeCKU
OZMHAKOBbIe pa3Mepbl. He ObLIO CyHIECTBEHHBIX pa3nuuuil U mo ux macce. OIHAKO HECKOJIbKO
GonbIIyio Maccy 1 M> uMenH oBuHHBI GapandnkoB MIIT x GanGacckoil OPoOIbl H HAHMEHBIIYIO —
OBUMHBI OapaHUYMKOB Oasibacckoi mopoapl. OBUMHBI BAJIyIIKOB BCEX 3 TpyHl MMeNIu Oosbline
IUIOUIA/IA, YEM OBUMHBI OapaHUYMKOB COOTBETCTBYIOIIMX TPYIII, HO TaKK€ HE MMEHU J0CTOBEPHBIX
pasnuuMii 1O IUIOMIAJM MEXJIy OBYMHAMHU BaJIyLIKOB Ppa3HBIX TIPYyNN, IPH HEKOTOPOM
IIPEBOCXO/ICTBE B pa3Mepax OBUMH BaJIyLIKOB Oanmbacckoit moposnsl [2]. ITo macce menoit oBUMHBI B
macce 1 M’ OBUMHBI BANYIIKOB TPEBOCXOMMINA OBUMHEI OAPAHUMKOB COOTBETCTBYIOIIMX TPYIIL.
OnHako 3TH Pa3HOCTH B Macce ObUIM HeAocTOBepHbIMH. [Ipu 3ToM HaunOosee TSKEIbIMH ObUIM
oBunHbI nomeceit MILT x Ganbacckoil mopoasl, O CaMbIMHU JIETKUMH — OBYMHBI OapaHYMKOB U
BajymkoB Oanmbacckoit mopoabl. OBumHBI momeceit MT X (Gambacckoil TOpPOABI 3aHUMAIH
MIPOMEKYTOUHOE TOJIOKEHHE.

Ceouicmsa wepcmnoz2o nokpoea nonygadpuxkama. OT TyCTOTBI HIEPCTHOTO MOKPOBA 3aBUCAT
TEIUI03allUTHBIE U JIEKOpaTUBHBIE CBOMCTBA Mexa. [Io rycTore BOIOCAHOrO MOKpOBAa BCE OBUMHBI,
KpOM€ TOHKOPYHHBIX, OTHOCST K I'PYIIIIE€ PEJKOBOIOCHIX MeXOB [12].

['ycroTa 1mIepcTHOrO MOKpOBa SBISETCS PEIIAIOIIMM IOKa3aTesieM IPU OLIEHKE KayecTBa U
YCTaHOBJIEHUHM COPTa: Ha PA3JIMYHBIX y4acTKax MIKYyphl OHAa HeoauHakoBa. Hambonbiuas rycrora
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IIEPCTHOTO TMOKPOBa Ha Ory3ke (Kpecte) u xpedTe, Oornee peakuii TOKpoB — Ha depeBe (Oproxe).
I'ycroty onpenenstor pasHbiMu MeToAaMH. OAHAKO TUIOTHOCThH HIEPCTHOTO MOKPOBA OIMpeAeseTcs
HE TOJIbKO TYCTOTOM, HO M JWAMETPOM — TOJIIMHOM IMIEPCTHBIX BOJIOKOH. YUeM BbIIIE U TylIEe
BOJIOCSTHOM TOKPOB, Ye€M OOJIBIIIE €r0 YIPYrocTh, OT KOTOPOM 3aBUCUT CMHUHAEMOCTH MEXa, TeM
BbIIIIE TEIUIO3AIUTHBIE CBOMCTBA. Temo3almMTHBIE CBOWCTBA BOJIOCSHOTO IOKPOBAa 3aBUCST OT
TOJIIIUHBI, BHICOTHI, YIPYTOCTH, COOTHOIIEHHUSI BOJIOKOH Pa3HbIX TUIIOB U OT UX 00BHEMHOM MAacChl.
O0BeMHYIO MacCy OIPENENSIIOT B YCIOBHBIX SUHHIIAX C TIOMOIIBI0 PAAHOMETPUIECKOTO TyCTOMEPA
PI-4 [9].

[IpoBenéHHbIe ¢ HUCIIOIB30BAHUEM PAJUOMETPUYECKOrO I'yCTOMEpa MCCIIEOBaHUs MOKa3ally,
YTO OBYMHBI OApAaHUYMKOB U BAIYILKOB BCEX 3 TPYII XapaKTepU30BaIMCh CPABHUTEIHHO BBICOKOM
IUIOTHOCTBIO IIEPCTHOTO TOKpoBa. [Ipu 3TOM OONBIIYI0 TIIOTHOCTh MIEPCTHOTO MOKPOBA CPEIu
OBYMH 8-MECSUHBIX OapaHYMKOB MMeTH OBUMHBI omeceid MT x Gambacckoil moposl, HECKOIBKO
MEHBIIIYI0O — OBUMHBI moMecedt MIII x Ganbacckoit moponbl U GapaHYUKOB 0a0acCKON MOPOJIbI
(Tabnuua 4). OnHako pa3HOCTH IO MOKA3aTENIIM 3TOTO MPH3HAKa MEXAY IpylnamMu OBYMH OBLIN
HEJOCTOBEPHBIMH. AHAJIIOTHYHAS KapTHHA HAOMIOganmach W 10 PaBHOMEPHOCTH IUIOTHOCTH
IIEPCTHOTO MOKPOBA: IJIOTHOCTH MIEPCTHOTO MOKPOBA HA OOKY MO OTHOIIEHUIO K IJIOTHOCTH €T0 Ha
xpebte y oBunH OapanunkoB MT X 6anmbacckoil moponsl cocrabnsia 84%, y OBYMH OapaHYHKOB
MIIT x 6anbacckoit mopoasl — 92,1%, y oBunH OapaH4yukoB Oanmbacckoit moponsl — 85,7%, a
IJIOTHOCTD IIEPCTHOTO MOKpOBa Ha mojax — 72,7%; 73,8% u 72,7% cOOTBETCTBEHHO. JTH JAaHHBIE
CBUICTEILCTBYIOT O XOPOIICH PaBHOMEPHOCTH TUIOTHOCTH IMIEPCTHOTO MTOKPOBA 110 IIJIOMIA/IH OBUHH.

Tabmuma 4
XAPAKTEPUCTUKA IHEPCTHOI'O [TOKPOBA OBYMH B ITOJIY®ABPUKATE
Ilopoonocmu Buvicoma, Obvemnas macca (RIOMHOCMB), YCI. €0.
MM Cepeouna Boonw Boonw boka Boonwv noawt
xpebmosoi  Xxpebmosoil Ilpasoco Jlesoeo Ilpasoii Jlesoti
JIUHUU JIUHUU
OBunHBI 8-MeCAUHBIX OAPaHUNKOB
banbacckas 24,940,183  44.642,33  44,0+2,52 37,7+2,61 - 32,0+0,58 -
mopoga MIIT x 26,3+0,41 4534353  44,7+3,71  41,3+4,1 - 33,0+£2,16 -
Ganbacckast 27,3+0,71  48,7+0,89  48,8£0,96  41,0+1,15 - 35,5+0,26 -
nopoja
MT x
banbacckas
nopoa
OBunHBI 18-MeCSYHBIX BATYIIKOB
Banbacckas 30,0 - 41,0+4,1 - 35,2+3,37 - 29,4+2,18
nopoaa MIIT x 30,0 - 482+2.21 - 42,4+2,02 - 33,6+1,09
Oanbacckast 30,0 - 4734271 - 39,4+0,78 - 34,0+1,08
nopoja
MT x
banbacckas
nmopoja

OBurHBI 18-MeCAYHBIX BAIYIIKOB MUMENH MPAKTHUYECKH TaKYyIO € IJIOTHOCTb IIEPCTHOTO
MTOKPOBA KaK U OBYMHBI §-MECSUHBIX OAPAHUUKOB. DTO MOKHO OOBSICHUTH TEM, UTO IIPHU HECKOIBKO
OOJIBIIMX pa3Mepax OBYMH MO IJIOUIAJUM M HECKOJIbKO MEHbBIIEH TI'ycTOTe IIEPCTHBIX BOJOKOH,
TOJIIIIMHA BOJIOKOH Y HUX Obla OONbIIEH, YTO KOMIEHCHPOBAJIO BEIMYUHBI Macchl. Cpeau OBUMH
BaJyIIKOB 0OoJiee BBICOKYIO IJIOTHOCTh HIEPCTHOTO MOKpOBa MMeENHM OBYMHBI momeceit MII X
Oaynbacckoil TOpOMABI, TOYTH TaKyl ke — oBYMHBI moMeceit MT x Ganbacckod MOpOIBl H

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 253



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

HECKOJIbKO (HE€ HEIOCTOBEPHO) MEHBIIYI0O — OBYMHBI BAIYIIKOB 0an0accKod IMOPObI.
CyllecTBEHHBIX pa3IUMyuii B PaBHOMEPHOCTU IUIOTHOCTH LIEPCTHOTO MOKPOBAa MEXAY OBYHMHAMU
BAJIYIIKOB MOAONBITHBIX TPYII HE OBLJIO, KPOME HECKOJBKO JYYIIeH TUIOTHOCTH €ro Ha OOKOBBIX
yacTsix oBuMH y momeceit MIII x Ganbacckoit moponel. [Ipu 3ToM mokazareinn paBHOMEPHOCTH
IUIOTHOCTH IIEPCTHOTO Ha OOKY MO OTHOMICHUIO K IUIOTHOCTH €ro Ha XpeOTe COCTaBISUIM Y OBUYMH
BaJIylIkoB Oanbacckoii mopossl 85,9 %; y oBunH BanymkoB MII % Ganbacckoii mopoast — 83,3 %;
y oBuuH BaiymkoB MT X Ganbacckoii mopoasl — 85,9%, a MIOTHOCTH IIEPCTHOTO MOKPOBa Ha
nossix — 71,7%; 70% u 71,7 cooTBETCTBEHHO. B 11€710M MJIOTHOCTH LIEPCTHOTO ITOKPOBA y OBUYMH
KUBOTHBIX BCEX IMOJOMBITHBIX TPYII ObUIa OTHOCUTEIBHO BBICOKOM, & paBHOMEPHOCTh INIOTHOCTH
[0 TUIOHIAIM — XOpOolIeH, mpu Oosiee BHICOKMX IMOKa3aTeliel IJIOTHOCTH y OBYMH MoMeceil. JTu
0COOEHHOCTH ONPEACTHIN M TEIUIO3AIIUTHBIE CBOMCTBA OBUMH SIBIISIOTCS OJHUM W3 BaKHEHIINX
roKasaresiell JUisi MEeXOBOro moiydadpHuKara W TOTOBBIX M3aenuil. [ onpeneneHus CyMMapHOTro
TEIJIOBOTO COMNPOTHBICHHUS HCHoab3ytoT mpudop IITC-225 (I'OCT20489-75), pa3paboTaHHBIN
BHUUWMII [9]. Jlna co3maHuss KOM(OPTHBIX YCIOBUM YEJIOBEKY, HEOOXOIHWMA TEIIIOU3OJISIINS
OEKIBI C CyMMApPHBIM TeIUIOBBIM conporusiernem 0,34—0,38 m” °C/BT, npu cpexneii Temmeparype
okpyxaromeit cpenpl 8-12°C u ckopoctH Berpa 5 M/c. DTHUM mapameTpaM MOJTHOCTBIO
COOTBETCTBOBAJIM TEILIO3ALIUTHBIE CBOCTBA 0BUMH nomeceit MILT x 6anbacckoit mopomab 1 MT X
6anbacckoit moponsl (Tabnuma 5). OBUKMHBI OGapaHUYMKOB W BaNyIIKOB 0a0accKoil MOponbl UMeNn
HECKOJIBKO MEHBIIINE TIOKA3aTeNN TEIUIO3AIIUTHBIX CBOMCTB M OTBEYAIH 3TUM TPEOOBAHHSIM TOJIBKO
npu Oe3BeTpeHHOW mnorone. Jlyuiine mokasaresd TEIUIO3ALUTHBIX CBOMCTB OBYMH OapaHUYMKOB
umenu nomecu MT x 6anbacckoit HOPOIbL, @ CPeIu OBUMH BATYIIKOB — OBYMHBI TOMECEH.

Tabnuma 5
TETUIO3AIIUTHBIE CBOVCTBA OBYUH B I[IOJIYOABPUKATE
Tlopoonocmu CymmapHoe mennogoe conpomueienue, M° °C/Bm npu cKkopocmu eempa
0 m/c 5 m/c
OBuMHBI 8-MeCSYHBIX OapaHYNKOB
banbacckas 0,366+0,02 0,310+0,02
nopojaa 0,417+0,04 0,360+0,06
MIIT x 0,427+0,02 0,370+0,02
Oanbacckast
rmopoya
MT x Oanbacckas
nopoja
OBunHBI 18-MeCSUHBIX BaTyIIKOB
BanGacckast 0,355+0,03 0,302+0,03
nmopoja 0,519+0,02 0,469+0,03
MIIT x 0,421+0,04 0,365+0,05
Oanbacckast
rmopoya
MT x Ganbacckas
mopoyia

MIIT % 6anbacckas nopooa. llpu STOM TPEeBOCXOACTBO OBYMH OapaHunkoB MT X
Oanbacckasi mopoja Mo MOKa3aressiM 3TOT0 MpU3HaKa MpU Oe3BETPEHHON MOroJe U IMPU CKOPOCTH
BeTpa 5 M/c ObLIO HEJOCTOBEPHBIM 10 OTHOLIEHUIO K OBUMHBI OapaHunkoB MIIT x 6anbacckas u
BBICOKO/IOCTOBEPHBIM I10 OTHOIIEHHIO K OBYMHAM OapaHUMKOB Oanbacckoi mopoasl (B 0O60uX
ciryyasx P>0,999). Opumnsl BamymkoB MILT X Ganbacckoil mopoxabl kKak mpu Oe3BeTpeHHOU
MOToJIe, TaK U MPU CKOPOCTU BeTpa 5 M/C, O TEIUIO3alIUTHBIM CBOMCTBAM BBICOKOAOCTOBEPHO (BO
Bcex ciydasx P>0,999) npeBocxonuiv OBYMHBI BAYIIKOB Oanbacckoit moponabl U nmomeced MT x
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Oabacckoil TOpONbI, a TOCJIEIHUE B CBOIO OYEpEeh — BBICOKOJAOCTOBEPHO (B 00OMX CiIydasx
P>0,999) — oBumHB BamymkoB Oanbacckoit mopoabl. Creayer 3aMeTUTh, YTO IapaMEeTpPhI

TEIUIO3AIIUTHBIX CBOMCTB HE SBISIOTCS O(PULIMAIBHBIMU MapaMeTpaMu, TeM OoJjee Uil OBYNHHOU
npoaykuuu. CpaBHEHHE NOJYYEHHBIX [10KA3aTeNIe ¢ pe3yibraTaMi ONPEEIICHUs TEII03alUTHBIX
CBOMCTB TOHKOPYHHBIX, MOJIYTPYOOLIEPCTHBIX U TPYOOIIEPCTHBIX OBUMH JAET OCHOBAaHUE CUUTATh
TEIUIO3alUTHBIE CBOMCTBA OBYMH OapaHYMKOB M BaJIYIIKOB BCEX IOAONBITHBIX TPYII BIIOJIHE
YAOBIETBOPUTENbHBIMY, a tomecu MIIT % Ganbacckoil mOpoabl — XOPOIIMMHU. DTO YTBEPKICHUE
OCHOBAaHO Ha TOM, YTO KaK IPHUHATO CUUTATh B MEXOBOM IIPOM3BOJCTBE, AJIS IOJYTOHKOPYHHBIX
MEXOBBIX OBYMH-TIONY(PaOpPUKATOB — TMOKa3aTellb BBICOKMX TEIUIO3ALIUTHBIX CBONCTB JOJKEH
cocrasisith He Meree 0,312 °C m*/BM. [Ipu ckopoCTH BO3AYIIHOTO MTOTOKA 5 M/C.

Ha Temio3zanmurHble CBOWCTBAa OBUMH BIMSIET, KAK OTMEYasach BBILIE, YIPYTOCTh IIEPCTHOIO
IIOKpOBa. YIIPyrocTb — CBOWMCTBA MaTepuaja BO3BPALLAThCS YepPe3 HEKOTOPOE BPEMsI IOCIIE CHKATHS
B IepBOHaYalbHOE cocTosiHME. Yem OoJjbllle YmpyrocTh LIEPCTHOTO IMOKPOBA, TEM BHIIIE €ro
TEIUIO3alllUTHBIE CBOICTBA, TaK KakKk C YINPYrOCThbIO CBsi3aHA CHOCOOHOCTh LIEPCTHOTO IOKPOBA
COIIPOTHUBIISATHCS CKATUIO IPU HOCKE M COXPaHATh OOJIbLIONW O00BEM BO3AYLIHOW Hpocioiku. Yem
MEHBIIE YINPYrocTh IMIEPCTHOTO MOKPOBAa, TEM JIErYe OH CBOMIAYMBAETCS. YIPYTroCTb MEXOBOTO
MOKPOBa U3MEPSIOT KommpeccomeTpoM u mpudopom CM-50. C ympyrocTbio CBsI3aHO U MOHSTHE
cMuHaeMocTu. CMMHAaEMOCTh — 3TO CTENEHb YMEHBIIECHHUS TOJILMHBI CJIOS IIEPCTHOTO MOKPOBa
0J1 ACMCTBUEM Harpy3KH, CXUMAIOIIMM MEX NEPIEeHIUKYISIPHO ITOBEPXHOCTH KOXeBOW TkaHU. OHa
3aBUCHUT OT T'YCTOTHI, JUIMHbI, TOJIIMHBI U YIIPYTOCTH BOJOKOH HiepcTH. CMHHAEMOCThH BOJIOCSIHOIO
IIOKpOBAa TECHO CBf3aHa C €ro TEeIUIO3allUTHbIMU CBOMCTBAMHU: YE€M CHJIbHEE CMHUHAEMOCTb
BOJIOCSIHOTO TIOKPOBa, TEM HUXE TEIUIO3ALIUTHBIE CBOWCTBA MO YKa3aHHOM BBILIE MPUYHMHE
(YMEeHbIIIEHHE BO3IYIIHOW MPOCIOWKHK). YCTAaHOBJICHO: Y€M BBIIIE W TYIIE IIEPCTHBIA IMOKPOB
OIHOTO TOTO k€ BHJa noimydadpukara, TeM MEHBIIE ero CMUHAEMOCTh. ONpeneNssioT CMUHAEMOCTb
Ha koMIiipeccomeTpe cuctemsl E. E. Bumnesckoro. Ocratounyro gedopMaluio MepcTHOro MoKpoBa
MIOCJIe UCTIBITAHUIN Ha C)KaTHe OMPEENIIIOT Kak CMHHAEMOCTh M PACCUMTHIBAIOT 10 (opMyIie:

_T=T,

C 100%,

—.
rie C — creneHb CMHUHAEMOCTH BOJIOCSIHOTO TOKpoBa; T; — BOJIOCSHOrO NOKpOBa Mpu
nasnennn 4,9 ITa (0,5 r/cm”); T, — BOJOCSHOTO TTOKPOBA 3a1aHHOM [JABICHHH, MM.

YCcToHYMBOCT, M€Xa W U3HOCY TMPH JKCILTyaTallil MEXOBBIX W3JENUN MPEACcTaBiseT co0oit
CYMMApHBII MOKa3aTelb, XapaKTEPU3YIOIIUICSI U3HOCOCTOMKOCTHIO KOKEBOM TKaHU M LIEPCTHOTO
nokpoBa. OT NPOYHOCTH WIEPCTHBIX BOJOKOH M  IMPOYHOCTU CBSA3M HMX C  JIEPMOM, OT HX
HUCTUPAEMOCTH,  JIOMKOCTH,  CBOMJIOUMBAEMOCTH,  CBETOINPOYHOCTH  OKpPACKH  3aBHCHUT
MU3HOCOCTOMKOCTh ILIEPCTHOTO IIOKPOBA, @ OT TOJNIIMHBI U IIPOYHOCTH JEPMBI, NPOYHOCTU €€
pacTsDKEeHUSI M XapakTepa YIUIMHEHHUS, OT METOIOB 00pabOTKHM — HM3HOCOYCTOWYMBOCTH KO>KEBOM
tkanu. Ee onpenenstor Ha npubope YMU-60 o T'OCT 14090-68 [10]. Tlokazatens ycTOMYMBOCTH
IIEPCTHOTO MOKPOBA K UCTUPAHUIO (T1) BHIYUCISAIOT MO (hOpMYJsie U BHIPAKAIOT B MPOLIEHTAX:

=22 100%,
a—B

rie C — creneHb CMHUHAEMOCTH BOJIOCSHOTO IMOKpoBa; T; — BOJOCSHOrO IMOKpoOBa Ipu
nasiernn 4,9 ITa (0,5 r/em?); T, — BONOCAHOTO MOKPOBA 33JJaHHOM JIaBJIEHUHU, MM.

YcToHYMBOCTh M€Xa W M3HOCY MPH SKCIUTyaTalliM MEXOBBIX H3JENUN MpeacTaBisieT co0oit
CyMMapHbIil MOKa3arelib, XapaKTepU3YyIOIIUNHCI U3HOCOCTOMHOCTBHIO KOXKEBOW TKaHW W MIEPCTHOTO
nokposa. OT IPOYHOCTM WIEPCTHBIX BOJIOKOH M INPOYHOCTH CBSI3U UX C  JEPMOM, OT HX
HUCTUPAEMOCTH,  JIOMKOCTH,  CBOWJIOUMBAEMOCTH,  CBETONPOYHOCTH  OKPACKM  3aBHUCUT
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M3HOCOCTOMKOCTh IIEPCTHOTO TOKPOBA, a OT TOJIIMHBI W IPOYHOCTH JI€PMBI, NMPOYHOCTU €&
pacTsDKeHUsl M XapakTepa YIUIMHEHHUS, OT METOIO0B 00pabOTKM — HM3HOCOYCTOWYMBOCTH KOKEBOM
tkanu. E€ onpenensiror Ha nmpudope YMU—-60 o TOCT 14090-68 [10]. TTokazarens yCTOWIUBOCTH
IIEPCTHOTO MTOKPOBA K UCTHPAHUIO (T1) BEIYHUCISIOT IO (hOPMYJIC U BEIPEKAIOT B MPOICHTAX:
=22 100%,
a—B

rae I — nmokasarenb uUCTHpaeMocTH, %; a — macca oOpasiia ocjie UCTUPaHus, T; B — Macca
oOpa3ua nocjue ucTupaHusl, r; 6 — Macca KOXKeBOM TKaHU 00pasia, T.

OnpeneneHne UCTUPAEMOCTH JTaHHBIM METOJOM OCHOBAHO HE HA YCTAHOBJIEHMM CTEIECHU
pa3pyLIEHHOCTH YEHIyHYaToro cjiosi BOJIOKOH IIPU TPEHUH, a Ha OTEPE YacTU IIEPCTHOTO MOKPOBa
B pe3yibTare oOOJaMbIBaHUS YaCTH MJIM  LEJOro BOJOKHA IPH MHOTOKPaTHOM U3THOe.
[InacTuyHOCTH — CBOWCTBO COXpaHATh (OpMy MOCIEe MPEKpalleHHs] CHUIOBOTO BO3ACHCTBHUS.
HccnenoBanusi MEPEUMCIICHHBIX BBIIIE CBONCTB TOKA3aJM, YTO CKOJIBKO-HUOYIb CYIIECTBEHHBIX
pa3nuuMii B CMHHAEMOCTH IIIEPCTHOTO MOKPOBAa OBYMH 8-MECSYHBIX OapaHYMKOB HE OBLIO, IMPH
HEKOTOPOM TEHACHIIMU U MEHbIIIeH CMHUHAeMOCTH IepcTHOro nokposa oBunH MIIT x Ganbacckoii
MOPOJIbI, UTO MOXKHO OOBSCHUTH OOJBIIIEH I'yCTOTON UX IIepcTHOro nmokposa (Tabnuima 6). Y oBuuH
18-MeCSYHBIX BAYIIKOB 3TH PA3JIMYUsl TMPOSBIWIMCH B OOJBIICH CTENICHH, HO TaKKE OCTAIUCh
HEJIOCTOBEpHBIMH. Pa3nmuuuii B CMHHAaEMOCTH IIEPCTHOTO MEXJy OBYMHAMH OapaHYUKOB
Oanbacckoit mopoabl U oBuMHAMU OapaHunkoB MT X Ganbacckoi MOpOAbI, TaK ke KaK U MEKAY
OBYMHAMH BalyIIKOB 3TUX Ipymi, He Obuto. He Obulo paznuumii B M3y4aBHIMXCS MOKAa3aTelsX U
MEX/y OBUMHAMU 8- U 18-MeCsSUHBIX )KMBOTHBIX 3TUX rpynn. Haubonbiuas ynpyrocts mepcTHOrO
MOKPOBa y OBYMH BAIYIIKOB OblIa OoJiee BBICOKOW, YeM y OBYHMH OapaHYMKOB, YTO MOXKHO
OOBACHUTH OOJBIINM OTPYOIEHHEM HX IIEPCTHOTO MIOKPOBA.

Tabnnna 6.
®U3NYECKUE CBOMCTBA ILIEPCTHOI'O ITIOKPOBA IIOJIY®ABPUKATA, %
Ilopoonocmu Cmunaemocms ~ Ynpyeocme  Ilnacmuunocms H3nococmoiikocmo
(ucmupaemocmu)
Tocne 12 mwic Ilocne 12 movic
Yuxno6 useuba YUKT08 U32Uba
OBYHHEI 8-MeCSIUHBIX OapaHUYUKOB
Banbacckas 81,7+1,53 190,6+2,77 - 15,345,3 29,1+£8,1
MIIT x 80,5 3,58 7,7+1,9 - 10,9+2,86 22,745,36
Ganbacckast 82,6+2,27 6,5+0,64 - 13,5+5,74 30,6+6,98
MT x
Ganbacckast
OBunHBI 18-MeCSUHBIX BaTyIIKOB
Banbacckas 80,2+2,88 16,43+0,99 63,38+2,23 - 27,8+ 6,73
MIIT x 68,1+7,42 16,42+3,52 53,3+5,46 - 21,5427
Ganbacckast 82,6+0,41 18,87+4,6 63,88+4,76 - 21,4+1,04
MT x
Oanbacckas

IIpu 3TOM CyIIECTBEHHBIX Pa3IW4YMi B MOKA3aTENIsX YHIPYTOCTH IIEPCTHOIO MOKPOBA MEXIY
OBYMHAMH BAJIYIIKOB pa3HBIX TpyHn He ObUI0. B 1enom jke mokaszarenu ymnpyrocTd IIEpPCTHOTO
MIOKPOBa MOYKHO CUMTATh YIOBJIETBOPUTEIbHBIMU. bollee BhICOKME MOKa3aTelu M3HOCOCTOMKOCTH
(McTHpaeMoCTH) IMIEPCTHOTO IOKpPOBa HMEIM OBYMHBI OapaHYMKOB M BAaIYIIKOB Oanbacckoii
nopoabl. OBumHBl OapaHunkoB MT X Ganbacckoil NOpPOABI HWMENM NPAKTHUECKH TaKHe XKe
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MOKa3aTesn U3HOCOCTOMKOCTH, @ OBUMHBI BAJTYIIIKOB 3TOM IPYIIIBI KMEIH TaKUe K€ MOKa3aTeiu, Kak
1 oBuMHBI BamymkoB MT X Gambacckoil mopoasl. B 1emom miepcTHON TOKpPOB OapaHYMKOB M
BaIyIIKOB Oanbacckoil mopoasl u momeceir MIIT x 6anbacckoit mopomsl, MT X Gambacckoit
MOPOABl  XapaKTEPU30BAJCS  YAOBIETBOPUTENBHOW  YHOPYrOCTBIO, CPaBHHUTEIBHO  BBICOKOU
CMHHAEMOCTBIO U IJTACTUYHOCTHIO MPHU BBICOKON M3HOCOCTOUKOCTH. CyIIECTBEHHBIX DPA3JIUYUil 10
MOKa3aTessM ATUX CBOMCTB MEXIy OBUMHAMM JKUBOTHBIX BCEX TPEX IPYIII HE ObLIO MIPHU HECKOJIBKO
JYYIIUX TOKA3aTesiX YIPYroCTH IIEPCTHOTO TIOKPOBA y OBYMH BAIYIIKOB, Y€M Yy OBYMH
0apaHYMKOB M JYYIIMX IIOKa3aTeNsiX YIPYrOCTH M HM3HOCOCTOMKOCTH y OBYMH OapaHYMKOB
Oaybacckoii MOpOIBI, YeM Yy OBUYMH ToMeced. Jlydmme Teruio3amuTHBIE CBOWCTBA W
AKCIUTyaTallUOHHBIE KadecTBa B Moirypadbpukare MMenu OBUYMHBI OapaHumkoB MT X OGambacckoit
nopoasl. OBunHbl 6apanuukoB MIT x Ganbacckoil mMOPOIbl YCTyHalId WM IO 3KCILTyaTallHOHHBIM
KauecTBaM, a OBYMHBI OapaHUMKOB 0abacckoi MOPOABI — IO TEIUIO3AIMUTHBIM CBOMCTBaM IpHU
TaKMX € OKCIUTyaTallMOHHBIX KadecTBaX. OBYMHBI BCEX TPYII MPUTOAHBI AJS BbIPAaOOTKH
Hau0oJee EHHOTo BUJIa MEXOBOM MPOIYKIIMH — BEIopa.

Ha ocHOBaHMM TPOBEJCHHBIX HCCIIEIOBAHUHI YCTAHOBJIECHO, YTO JIYYIIHE TEIUIO3AIIUTHBIC U
OKCIUTyaTallHOHHBIE KadecTBa WMENM OBYHMHBI TIOMecel OT OapaHOB MsCHOro THIa. OBYHHBI
nomeceit or OapanoB (MIL) wmscomepcTHOrO THMA YCTyMaid KM MO AKCIUTyaTallHOHHBIM
KauecTBaM, a OBYHMHBI OapaHYMKOB U BaJylIKOB 0as0accKoW MOPOABI — IO TEMJI03aIlUTHBIM
CBOMCTBAM MPH TaKUX K€ IKCIUTyaTallMOHHBIX KaYeCTBAX.

Cnucok aumepamypbi:

1. A6pynmaee M. B. Ilopomubie pecypcbl oBen AsepOaifpkaHa U WX PpalMOHAIBHOE
UCIIONIb30BaHue: aBroped. aucc. ... 1-pa c.-X. Hayk. [lyoposuisr, 1984. 36 c.

2. baiipamos C. C., Jloces I'. I. CBoiicTBa oBurH Oanbacckux oBel U ux nomeceit // COOpHHUK
TpynoB MockoBckoit Betepunapuoi akagemun K. . Ckpsaduna. 1989.

3. Baiipamo C. C., Ceitnnosa JI., HoBpy3oB I. IIpogyKTHMBHBIE KauecTBa M HEKOTOpHIE
Ouosornvueckne OCOOEHHOCTH OBel moponsl Oandac m mx momecedd / Norwegian Journal of
Development of the International Science. 2022. Ne§1. C. 48-51.

4. baiipamoB C. C. buonornueckue 0coOEHHOCTH M paclpoCTpaHEHUE KUPHOXBOCTBIX OBELl
I0TO-BOCTOYHOM uacTu A3sepOaiimkana // Sciences of Europe. 2023. Nel31(131). C. 4-9. EDN
XSJEUR.

5. Koiiuybae C. A. AMHMHOKHMCIOTHBIM COCTaB U €ro B3aUMOCBSI3b C (PU3MUYECKUMHU
CBOMCTBAMHU IIEPCTH COBPEMEHHBIX THUIIOB OBEI] TOHKOPYHHBIX M TMOJYTOHKOPYHHBIX IOpPOJ M
noponHeIx rpymnm Ka3axcrana: gucc. ... Kala. c.-X. Hayk. Anma-Ara, 1986. 133 c.

6. baitpamos C., Ceitunona JI., XynaBepaues @. [IponykTuBHbIe Ka4ecTBa U OMOIOTHYECKUE
oco0eHHOCTH oBell Topoabl 0anmdac // bromnmerens Hayku u npaktuku. 2021. T. 7. Ne7. C. 96-99.
https://doi.org/10.33619/2414-2948/68/14

7. bynaroB b. A. CoBpeMmeHHble ecTecTBeHHbIe JaHamadTel Azepbaiimxanckoir CCP. baky:
Onm, 1988. 134 c.

8. TOCT 8439-57. OBunHa MexoBasi M IIyOHas HeBblieldaHHas. TexHuueckue TpeOOBaHUS.
M., 1979. 11 c.

9.T'OCT 15567-75. 1lIkypsl MeX0OBbIE BblAE/IaHHbIE. PaquoMeTpruecKuil METOJ ONpEAEICHUS
IJIOTHOCTHU BOJIOCSIHOTO MOKpoBa. M., 1975. 12 c.

10. TOCT 14090-68. IlIkypku MexoBble. Metoa ompeaeneHuss yCTOWYUBOCTH BOJIOCSTHOTO
ITOKpOBa K uctupanuto. M., 1969. 4 c.

11. Xommonn /JI. Poct u pasButrue mscHoctu y oew: O030p mpobieM, CBSI3aHHBIX C
obpazoBanueM msica. M.: Cenbxosrus, 1937. 440 c.

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 257



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

12. LepeButnnoB b. @., becenun A. H. ToBapoBeiaeHHe NYyIIHO-MEXOBBIX TOBapoB. M.:
OxoHomuka, 1977. 151 c.

References:

1. Abdullaev, M. V. (1984). Porodnye resursy ovets Azerbaidzhana i1 ikh ratsional'noe
ispol'zovanie: avtoref. diss. ... d-ra s.-kh. nauk. Dubrovitsy. (in Russian).

2. Bairamov, S. S., & Losev, G. G. (1989). Svoistva ovchin balbasskikh ovets i ikh pomesei.
In Sbornik trudov Moskovskoi veterinarnoi akademii K. 1. Skryabina. (in Russian).

3. Bairamov, S. S., Seiidova, L., & Novruzov, G. (2022). Produktivnye kachestva i nekotorye
biologicheskie osobennosti ovets porody balbas 1 ikh pomesei. Norwegian Journal of Development
of the International Science, (81), 48-51. (in Russian).

4. Bairamov, S. S. (2023). Biologicheskie osobennosti i rasprostranenie zhirnokhvostykh
ovets yugo-vostochnoi chasti Azerbaidzhana. Sciences of Europe. (131(131)), 4-9. (in Russian).

5. Koichubaev, S. A. (1986). Aminokislotnyi sostav 1 ego vzaimosvyaz' s fizicheskimi
svoistvami shersti sovremennykh tipov ovets tonkorunnykh i polutonkorunnykh porod i porodnykh
grupp Kazakhstana: diss. ... kand. s.-kh. nauk. Alma-Ata. (in Russian).

6. Bairamov, S., Seiidova, L., & Khudaverdiyev, F. (2021). Productive Qualities and
Biological Features of Balbas Breed Sheeps. Bulletin of Science and Practice, 7(7), 96-99. (in
Russian). https://doi.org/10.33619/2414-2948/68/14

7. Budagov, B. A. (1988). Sovremennye estestvennye landshafty Azerbaidzhanskoi SSR.
Baku. (in Russian).

8. GOST 8439-57. (1979). Ovchina mekhovaya i1 shubnaya nevydelannaya. Tekhnicheskie
trebovaniya. Moscow. (in Russian).

9. GOST 15567-75. (1975). Shkury mekhovye vydelannye. Radiometricheskii metod
opredeleniya plotnosti volosyanogo pokrova. Moscow. (in Russian).

10. GOST 14090-68. (1969). Shkurki mekhovye. Metod opredeleniya ustoichivosti
volosyanogo pokrova k istiraniyu. Moscow. (in Russian).

11. Khemmond, D. (1937). Rost i razvitie myasnosti u ovets: Obzor problem, svyazannykh s
obrazovaniem myasa. Moscow. (in Russian).

12. Tserevitinov, B. F., & Besedin, A. N. (1977). Tovarovedenie pushno-mekhovykh tovarov.
Moscow. (in Russian).

Paboma nocmynuna IIpunama k nyonukayuu
6 peoaxyuto 01.04.2024 2. 10.04.2024 2.

Ccebinka 0na yumuposanus:

baiipamos C. C., I'an0apos /. I11., I'yceitnos I'. T. OBunHHas npoaykius 6andacckoil Hopos
Y BHYTPUIIOPOIHBIX JUHUHN nomecel // bromnerens Hayku u mpaktuku. 2024. T. 10. Ne5. C. 249-
258. https://doi.org/10.33619/2414-2948/102/33

Cite as (APA):

Bayramov, S., Ganbarov, D., & Guseinov, G. (2024). Sheepskin Products of the Balbas Breed
and Intrabreed Cross Lines. Bulletin of Science and Practice, 10(5), 249-258. (in Russian).
https://doi.org/10.33619/2414-2948/102/33

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 258



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne5. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/102

UDC 636.2.033 https://doi.org/10.33619/2414-2948/102/34
AGRIS L20

STUDY OF FAUNA AND ECOLOGY OF SPECIES BELONGING
TO ENTODYNIMORPHA IN THE REGIONS
OF NAKHCHIVAN AUTONOMOUS REPUBLIC

©Seyidova L., ORCID: 0009-0002-2206-7823, Nakhchivan State University,
Nakhchivan, Azerbaijan, leylaseyidova2012@gmail.com

NU3YYEHUE ®AYHbBI U DKOJIOI' MU BUJIOB, TPUHA JUIEKAIIIAX
K ENTODYNIMORPHA
B PAMOHAX HAXUYUBAHCKOM ABTOHOMHOM PECIIYBJIUKHA

©Ceuoosa JI. M., ORCID: 0009-0002-2206-7823, Haxuvieanckuii 20cyo0apcmeerHblll
yHueepcumem, e. Haxuviean, Azepoaiioxcan, leylaseyidoval012@gmail.com

Abstract. Rumen Protozoa are strictly anaerobic and highly specialized ciliates and can live
only in the rumen and similar habitats. These Ciliata play an important role in feed utilization and
indicate the environmental impact (methane emissions and nitrogen excretion) of ruminant
production. Digestion of feed in ruminants depends on the life activity of microorganisms. Without
their help, ruminants could not assimilate cellulose with simple non-protein compounds. These
microorganisms located in rumen decompose the organic substances in the feed and form volatile
fatty acids, ammonia, amino acids, which animals use for their development and reproduction. In
the rumen of domesticated cattle and sheep, rumen cilia constitute 20-50% of the total microbial
biomass. Rumen Ciliata develop symbiotic relationships with their animal hosts and both symbiotic
and predator-prey relationships with other members of the rumen microbiota. The lack of axenic
cultures of rumen Ciliata has forced researchers to use other methods to determine the metabolism
and functions of rumen Protozoa, such as comparing rumen fermentation and microbial profiles of
faunal and non-ciliated cattle or sheep or using in vitro cultures.

Annomayus. [Ipocreitmmue pyo1a SIBJISIFOTCS CTpOTO aHA’POOHBIMU "
BBICOKOCHEIIMATU3UPOBAHHBIMU MH(Y30pUSIMH U MOTYT KUTh TOJBKO B PyOlLle M aHAJIOTMYHBIX
cpenax oOuTaHus. DTH PeCHUYHbIE MH(Y30pHM UTPAIOT Ba)KHYIO POJIb B UCIOJIB30BAHUU KOpMa U
OKa3bIBAIOT BO3JCHCTBHE B CHMOMO3€ CO YBAauyHbIMHU JKMBOTHBIMH Ha OKPYXKAlOIIYI0 Cpeny
(BBIOpOCHI ME€TaHa U BblAENeHUE a30Ta). [lepeBapuBaHie KOPMOB Y JKBaUHBIX KUBOTHBIX 3aBUCHUT OT
KHU3HEJEATETbHOCTH MHKPOOPraHu3MoB. be3 MX MOMOIIM KBauyHblE >KUBOTHBIE HE CMOIIU Obl
YCBOUTH LEJUIIOJNIO3y C TPOCTHIMM HEOEIKOBBIMU COEAMHEHUSMH. OTH MHKPOOPTraHU3MBI,
HaxoJslIMecs B pyolle, pa3jaraloT OpraHM4ecKHe BellecTBa KopMa U o0pa3yroT JIETy4He KUpHbIE
KHCIIOTBI, aMMHaK, aMHUHOKHUCIIOTBI, KOTOPbIE€ YXUBOTHBIE HCIOJB3YIOT JJII CBOETO Pa3BUTHUS U
pasMHOXeHHUs. B pyOlie noMamiHero KpymHOTO pOraroro CKota M OBell pyOIIOBbIE PECHHYHBIE
uHdpy3zopun cocraBisaor 20-50% obmeit MukpoOHoit Omomaccel. MHpy3opun pydua pa3BHBaiOT
CUMOMOTHYECKHE OTHOIIEHHS CO CBOMMH JKMBOTHBIMH-XO3S€BaMH, a TaKXe CHUMOHOTHYECKHE
OTHOILIEHUSI U OTHOILIEHUS XUIIHUK-KEPTBA C APYTUMHU YJI€HaAMH MHUKpOOHOTHI pyOua. OTcyTcTBUE
AKCeHMYECKUX KYIbTyp HHQY30puil pyOla BBIHYIWJIO HCCIIEIOBATENeH HWCIOIb30BaTh APYTHe
METObl Ul OTpeNeNeHus] MeTabonu3Ma M (pyHKIMA mpocTedmmx pyoOla, Takue Kak CpaBHEHHE
depmeHTaluu pyOla M MHUKPOOHBIX Mpo¢uiIel KpPYMHOIO pOrartoro CKOTa WM OBELl WM
UCIIOJIb30BAaHUE KYIIBTYD 7 VIIFO.
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Material and Methodology of the Research

Research was conducted in the regions of Nakhchivan Autonomous Republic. The research
object was sheep. The Ciliophora effect have been studied by regularly conducting research on
sheep. Oligotrichous Protozoa from sheep rumen, mainly Entodinium caudatum, were maintained in
culture in vitro and split every 2 days at a density of 15,000-30,000 protozoa/ml, rice starch, dried
grass, 10% (v/v) rumen fluid (fresh or autoclaved). and 50 pg is included in the medium for several
months. The effect of changing each of these factors in turn and using different growth conditions
on these organisms is described. Protozoa were also cultured from an inoculum containing
100,900/ml. It had a density of more than 50,000/ml for 10 days. In specifying the species
Freeliving ciliates of Azerbaijan [1], Basics of Animal Husbandry [4], other numerous identifiers,
works of I. Kh. Alekperov [2] were used.

Discussion and Conclusions of the Study

Species of protozoa belonging to a group living in the intestinal tract of ungulates were
studied in the regions of the Nakhchivan Autonomous Republic. These ciliated primitives are
present in all wild and domesticated ruminants. Rumen ciliated protozoa are acquired by young
ruminants directly from mature animals or by eating food contaminated with the saliva of such
animals. Rumen protozoa are one of the important groups of strictly anaerobic microbes living in
the rumen. Strict anaerobic conditions are required to maintain and grow the viability of rumen
protozoa, and only a few laboratory conditions equipped with protozoological expertise and
anaerobic facilities can grow rumen protozoa. For the same reason, only a few species have been
grown and maintained as laboratory cultures for research. Anaerobic rumen protozoa can also be
grown aerobically if antioxidants are included in the media based on the research conducted.
Indeed, our experiments have shown that both Entodinium caudatum and Epidinium caudatum, two
major rumen protozoal species, can be successfully cultivated in an aerobic medium supplemented
with ascorbic acid and glutathione. Thanks to the fermentation properties, anaerobic fermentation
was maintained, and the microbial populations changed to some extent under aerobic conditions.
Antioxidants also enhanced the recovery of frozen stock cultures of both rumen protozoal species.
The results of this study may facilitate and encourage future studies in which rumen protozoa need
to be cultured in the laboratory. Evidence has been obtained that it is the particles in the rumen fluid
that are important for growth. The aim of this work is to describe experiments in which Entodinia
spp., mainly Entodinium caudatum from sheep rumen, were kept in frequent splits for more than
several months. The standard medium consisted of 30 ml amount of added autoclaved mineral salts
solution Na,Sx9H,0 to a final concentration of 0.01% (w/v), c. 15 mg dried herb (55° for 3 days)
finely chopped; 15 mg of rice starch is added as a suspension of known concentration in water; 3.0
ml prepared fresh rumen liquid; The final concentration of chloramphenicol is 50 pg/ml. The final
volume of the complete medium c. It was 35 ml. Tubes of complete medium were vigorously
gassed for 3 min with a mixture of 95% (w/v) Ny + 5% (w/v) CO, and stopped immediately. All
media were warmed to 38° before use. Fresh rumen fluid was usually prepared and used on the
same day, unless obtaining fresh rumen contents was inconvenient. At this time, the prepared
material was stored at —15° under 95% (w/v) N, + 5% (w/v) CO;, for no more than 4 days and
warmed to 38° before use. Autoclaved rumen fluid was prepared by autoclaving in sealed
McCartney bottles under 95% (w/v) N, + 5% (w/v) COs,.
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The procedures involved in initial inoculation from fresh rumen contents and subsequent
manipulations resulting in oligotrichous protozoan cultures split every 2-4 days have already been
described. The conditions used in the experiments described below differed initially in that the
cultures were split every 48 h. Subsequently, maintenance was further simplified by omitting the
initial centrifugation and changing the supernatant liquid on days when the cultures were diluted
with an equal volume of fresh medium.

Fresh grass with or without rice starch and other medium components had to be added daily
for successful maintenance of protozoa. Cultures are diluted with an equal volume of fresh medium
every 1-4 days, depending on the conditions, and then the diluted cultures are split each to generate
two identical cultures. All described experiments were carried out on one member of such a pair of
tubes, the other serving as a control. Three different growth conditions were used. Manipulations
were carried out on the days when the culture was diluted and, on the days, when the volume was
not changed, that is, on the non-diluted days. Condition A undiluted day: the culture is centrifuged,
the supernatant liquid is removed and replaced with an equal volume of fresh medium. Dilution
day: the culture was centrifuged, the supernatant fluid was removed and replaced with twice its
volume of fresh medium.

Condition B non-rinse day: rice starch (up to dilution day concentration) and 15 mg of dried
grass only added. On the day of dilution: the culture was centrifuged, the supernatant fluid was
removed and replaced with twice the volume of fresh medium containing rice starch and grass.
Condition C non-dilution day: rice starch and 15 mg only dried grass is added. Dilution day: culture
diluted with equal volume of fresh medium containing rice starch and grass. All centrifugations
were 2 min at 500 g. The frequency of dilution of the culture under any growth condition is given in
days by the number following the letter. Unless otherwise stated, the numbers shown always refer to
the number of protozoa present immediately before dilution of the culture. When the effect of a
change in growth conditions is reported, allow at least 3 weeks to count the number of protozoa
present.

Stable population density of Entodinia spp. The medium under different growth conditions
consisted of 30 ml basal mineral salts containing 0.01% Na,Sx9H,0 + indicated materials: R = 0.5
mg rice starch/ml; R/2 = 0.25 mg rice starch/ml; G = c¢. 15 mg dried grass /ml; FRF = 10% fresh
rumen fluid; ARF = 10% autoclaved rumen fluid; CAP = 50 pug chloramphenicol/ml.

Table 1
Medium Growth conditions That growth under Immediately without
conditions of dilution  dilution population density
number before protozoa/ml)
1.R, G, FRF, CAP A, 40 28,000
2.R/2, G, FRF, CAP A, 16 13,000
3. R, G, FRF, CAP B, 155 32,000
4.R, G, FRF, CAP D, 53 14,000
5.R/2, G, FRF, CAP D (dil. (3 days from 4) 70 4000 before the third serial
dilution
6. R (120°, 24 hours), G B, 117 26.000
(autoclaved), FRF, CAP
7.R/2, G, ARF, CAP A, 17 16.000-26.000
8. R/2, G, ARF, CAP C, 171 24.000
9.R/2, G, 1% ARF, CAP C, 32 10.000
10. R/2 (120°, 24 hours), G C, 95 18.000
(autoclaved), ARF, CAP
11.R, G D; 53 14.000
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As can be seen from the table, the optimal concentration of rice starch was 0-5 mg/ml and
28,000 organisms/ml with growth occurring in the A, condition. participated (Table 1). When the
starch content was halved, the total was 13,000 protozoa/ml; doubling the starch concentration
caused an initial increase in numbers, followed by a steady decline, probably due to increased
bacterial numbers. Omission of rice starch resulted in the death of the protozoa within 3 days. Rice
starch could not be replaced by soluble starch or autoclaved rice starch, although in the presence of
the latter there were persistently reduced organisms for 46 days (100 protozoa/ml after 15
dilutions).

The effect of heating rice starch was investigated because it was hoped to grow the protozoa
in axenic culture using sterile starch. When dry starch was heated in an oven to 160° for 1 hour, the
protozoa soon died before use. Starch heating at 140° for 1 hour did not affect the protozoa when
the number was greater than 15,000-20,000/ml, but resulted in their death when the number was
less than 5000-10,000/ml. Finally, the least effective method for protozoa was to heat dry starch in
an oven at 120° for 24 hours.

The release of the dried herb was followed by the death of the organisms within ten days of
normal dilution of the culture; low numbers of protozoa (i.e., 5000 protozoa/ml) sometimes
persisted for more than 50 days when the culture was not diluted. Within 4 days, it completely
replaced the dried grass, but after that the number of sprouts decreased due to the absence of grass.
The dried herb could not be replaced by 0.5 ml, the supernatant liquid obtained after autoclaving
can be sterilized by autoclaving in 1 g dried herb, 20 ml water, herb 30 ml. In any case, the use of
sterilized grass caused an initial depression in the growth rate of the protozoa, but this gradually
reverted to the original culture. After a 6-month acclimation period, almost grass-grown cultures
were obtained. The use of rice starch and dried grass dry-heated at 140° for 1 hour before use gave
inconsistent results or only slow growth, sometimes resulting in the death of the protozoa. The
optimal concentration of chloramphenicol is 50 p g/ml; An increase to 150 p g./ml killed the
protozoa. When the antibiotic was omitted, the organisms grew normally for 3pu 4 days, but then,
even when the culture was not diluted, the numbers declined, and the protozoa died or were present
in low numbers. Bacterial growth under these conditions was much more severe than in the
presence of chloramphenicol, which may account for the lack of growth of the protozoa.

When fresh rumen fluid was released, the protozoa grew normally for 3-4 days and then
steadily decreased in number because the culture was not diluted. When fresh rumen fluid was
replaced by an equal volume of autoclaved rumen fluid, the culture could be maintained under A,
condition with 16,000-26,000 protozoa/ml, in the presence of only 0.25 mg rice starch/ml. was the
optimal concentration under these conditions. Increasing rice starch to 0.5 mg./ml increased
bacterial growth without improving protozoan growth, and this heavier bacterial growth was
sometimes associated with sudden protozoan death. Under condition A,, reproducible growth in the
presence of 10% (w/v) autoclaved rumen fluid was difficult to obtain, and cultures often contained
many dead protozoa; Consistent growth was achieved with 24,000 protozoa/ml under C, condition.
Condition C, was adopted for all experiments with autoclaved rumen fluid thereafter. A reduction in
autoclaved rumen fluid concentration from 10% (w/v) to 1% reduced the protozoan count to
10,000/ml. Fresh rumen fluid was fractionated as follows to determine the presence of supernatant
fluid or bacterial bodies, a major part of autoclaved rumen fluid. Normally prepared fresh rumen
fluid was centrifuged at 30,000 g for 50 min and the supernatant fluid was removed. The sediment
(bacterial body fraction) was washed twice with basal salts solution in a centrifuge and reconstituted
with the same volume of basal salts solution as the original rumen fluid. Two fractions were
autoclaved in sealed McCartney bottles under a gas mixture of 95% (w/v) N+ 5% (w/v) CO, and
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tested at a concentration of 10% (w/v) under C, condition. Autoclaved rumen fluid could be
replaced by the supernatant fluid fraction for more than 80 days, although the number of organisms
was 10-40% lower. The fraction of bacterial bodies completely replaced the autoclaved rumen fluid
within 15 days, but after that the protozoan count steadily decreased to only 300 protozoa/ml. After
30 days, the use of sterile grass and rice starch instead of non-sterile material in the presence of
10% (w/v) autoclaved rumen fluid reduced protozoan counts to 18,000/ml. When rumen fluid and
chloramphenicol 15 mg, rice starch +15 mg. dried grass was added to a standard culture containing,
for example, 16,000 protozoa/ml after daily dilution, the protozoan count increased to 36,000/ml
without replacing the supernatant liquid, and then could be maintained by treatment under Dj
condition. Bacterial growth was more severe under these conditions than in the presence of fresh
rumen fluid and chloramphenicol. Attempts to increase the dilution rate of the culture every 2 days
were unsuccessful because the culture eventually perished.

Preliminary experiments showed that it was necessary to change the supernatant fluid every
24 hours to maintain the protozoa. Later, it was found that daily addition of grass and rice starch
maintained the organisms for at least a week, and that the culture in standard medium under
condition A, could be diluted without initial centrifugation and replacement of the supernatant
liquid, i.e., with a slight improvement in growth rate from condition B,. Further simplification of
the procedure by changing to D, resulted in a reduction of the protozoan count from 32,000/ml to
14,000/ml. On undiluted days under D, condition, when no medium was added, the protozoa grew
normally for 4 days but died after 8 days. Cultures were maintained under three conditions by
growing regularly every week with 1.5% (w/v) inoculum of fresh medium under the conditions to
be used for the inoculated tube; The average number of protozoa present on the seventh day is
shown in Table 2. After 25 weeks of keeping the supernatant without daily replacement under both
conditions, 50-80% of the protozoa were Entodinium longinucleatum, with most of the remainder
being E. caudatum (Figure).

protozoa/ml. %10~
~ o
T T

o

| ¥
-8

lo—a—o ’Q”Q

i i I 1 | 1 | 1 1 1 1 1 J

2 3 4 5 6 7 8 9 10 11 12 13 14
Time (days)

ey
x,,x\x

Figure. Entodinia spp. from a small inoculum. The inoculum was 900 protozoa/ml. 1.0 ml was added.
A culture grown in standard medium under condition A,. All media contained only 0.25 mg rice starch/ml
except as specified. e#—e = inoculated onto standard medium and maintained in condition A (using standard
medium) without dilution; the concentration of rice starch increased to 0.5 mg./ml. on the axis. 0—o =
inoculated into standard medium and maintained under condition C without dilution, x —x = inoculated into
standard medium without chloramphenicol or rumen fluid and maintained under condition C without
dilution.
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Entodinia spp. A small inoculum maintained by weekly transfer using a 1.5% (w/v) inoculum
is grown from Entodinia under the same conditions as would be used for the inoculated tube.
Culture 1 was maintained under condition A with standard medium containing 0.25 mg undiluted.
rice starch/ml. Culture 2 was inoculated onto standard medium containing only 0.25 mg rice
starch/ml. and then kept in C without dilution but with the addition of rice starch to a concentration
of 0.25 mg/ml. Culture 3 was identical to culture 2 except that chloramphenicol and fresh rumen
fluid were omitted from the primary tube of medium.

Table 2
Weekly issue Mean number of protozoa/ml after growth
Culture Transfers 1 week
1 40 38.000
2 41 18.000
3 27 10.000
Results

1. As a result of the conducted research, it was determined that the rumen protozoa system is
diverse and complex, consisting of a system that acts symbiotically to break down the feed
consumed by ruminants. They also affect the quality of the final product (milk and meat). High-
throughput sequencing-based methods allow us to determine which microbes are there and what
they are doing, depending on the approach taken. Understanding the rumen protozoan system and
its relationship with the ruminant itself is essential to producing quality products, increasing
profitability and reducing environmental impact. Individual ciliates (Entodinium caudatum,
Entodinium simplex) have different effects on ruminal fermentation, and when these species are
combined, they sometimes have different effects, so that the proteins in the body of digested
microorganisms have high biological nutritional value.

2. Rumen protozoa are one of the important groups of strictly anaerobic microbes living in the
rumen. Strict anaerobic conditions are required to maintain and grow the viability of rumen
protozoa, and only a few laboratory conditions equipped with protozoological expertise and
anaerobic facilities can grow rumen protozoa. For the same reason, only a few species have been
grown and maintained as laboratory cultures for research. Anaerobic rumen protozoa can also be
grown aerobically if antioxidants are included in the media based on the research conducted.
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Aunomayusn.  TunuyHoM  kamoOoil mnpu  HeBpome  MopToHa  sBiIeTcs  Krydas
npuctynoobpasHast 0ol B 0OOJIACTH IMOJOLIBEHHOM IOBEPXHOCTH IIIFOCHEBBIX KOCTEH C
uppanuanueil B [l mMexxnanbleBoil MPOMEXyTOK, KOTOpasi 3acTaBiiseT OOJBHOTO CHUMaTh 00yBb U
MaccHpoBaTh CTOIYy B CaMbIX HEMOIXOAALIMX CHUTyalUsX. YUMUTHIBas, YTO HPEUMYILECTBEHHO
00JICIOT  KEHIIMHBI, KIMHUYECKHE MPOSBICHUS CHIKAIOT KAyecTBO JKU3HU TMAIMEHTOK,
OTPaHUYMBAIOT MOBCEIHEBHYIO MNpPO(ECCHOHANBHYI0 U TPYIOBYIO JedTelabHOCTh. B pabote
NpeJCTaBIeHa YTHOJIOTHS, TATOTeHEe3 M KIMHUYECKash KapTHHA JaHHOTO 3a00J1eBaHus, 0COOEHHOCTH
JUAarHOCTUKU. PagukaabHBIM METOIOM JIEYEHMSI SIBISIETCS ONEPAaTUBHOE BMEIIATENBCTBO, KOTOPOE
10 TEXHUKE OTHOCUTENIbHO HECIOKHOE U 3aKJII0YAeTCsl B PACCEYEHUU TKaHEH, CAAaBIMBAIOIIUX HEPB
U B CO3/IaHUU ONTUMAJIbHBIX YCJIOBUHN ISl HEPBHOTO CTBOJIA, MPEAYNPENKAAIOMINX B OCIEAYIOLIEM
€ro TpaBMaTHU3alMuIo.
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Abstract. A typical complaint with Morton's neuroma is a burning paroxysmal pain in the area
of the plantar surface of the metatarsal bones with irradiation into the III interdigital space, which
forces the patient to take off his shoes and massage the foot in the most inappropriate situations.
Given that women are mostly ill, clinical manifestations reduce the quality of life of patients, limit
their daily professional and work activities. The paper presents the etiology, pathogenesis and
clinical picture of this disease, diagnostic features. A radical method of treatment is surgery, which
is relatively simple in technique and consists in dissecting the tissues that compress the nerve and
creating optimal conditions for the nerve trunk, preventing its subsequent traumatization.

Knrouesvie cnosa: HeBpoma MopToHa, MeTarap3airus, MNOJOIIBEHHbIA MaJIbIIEBOM HEPB,
cTorna, 00JIeBOI CHHIIPOM, JIEKOMITPECCHS, JIeUeHUE OOJIH.

Keywords: Morton's neuroma, metatarsalgia, plantar finger nerve, feet, pain syndrome,
decompression, pain treatment.

Hespoma Moprona (HM) — cneuuduueckoe 3abosieBaHHE CTOIBI, MPEACTABIAIOLIEE
N00pOKaueCTBEHHOE pa3pacTaHue M yromieHue QuOpo3Hoi TkaHu B oOmactd n. plantaris,
HpOosIBIISAIOLIEECS IPUCTYIIAMU HEBpAJITUU B ee nepeaneM oraene [1, 2]. JlaHHas maTonorus umMeer
MHOKECTBO CHHOHHMMOB: MeTarap3airuss MopToHa, Oone3nb MopTtoHa, HeBpuT MoproHa,
Herponarust MopToHa, cuHIpoM MOPTOHOBCKOTO Majiblia, MOAOIIBEHHAs MEXIaJIblieBas HEBPOMA,
MEXIUTFOCHEBass HEBPOMa, HEBPOMa CTOIIbI, MEPUHEBPAIbHbIM (UOPO3, MEXIaNbLEBOM HEBPUT,
HEeBpOMNaTusi OOIIMX MOAOIIBEHHBIX MajbLEBbIX HEPBOB, (HOKAIbHBIM TpPaBMaTW4eCKU HEBPUT
nopomBeHHoro HepBa III u IV manbues, merarapzanrus [3-5]. HM otHOocuTcs K rpymme
TyHHENbHBIX HeBpomnatuii 1 no MKB-10 npencrasnser kiacc «bone3nu HepBHOU cucteMbl» (G57.6
— Nopa)keHUe MMOJOLIBEHHOT0 HepBa: MeTarap3ainrus Moprona) [6].

Brnepsrie 00 3Tom 3a0oneBannu cooomm Civinini F. B 1835 1., onuceiBas BepeTeHOOOpa3HbII
orek n. digitalis plantaris communis B III mexmmrocaeBoM npomexytke. Crryers 10 net, B 1845 1. L.
A. Durlacher B cBoem Tpakrare mo OO0JIE3HSM CTOMNBI YHOMSIHYT O ()OpME HEBPAITHYECKOTO
nopaxenus [6]. B 1876 r. T. G. Morton omucan cuHApOM, HaOmoAaBIIuiics y 12 maiueHToB ¢
«HEOOBIYHBIM M OO0JIE3HEHHBIM NOpakeHHeM 4 mmocHedananroporo cycrasa» [7]. Ilpu uszydenun
JAHHOW MaToJOrMM MOPTOH MPEAroNoKUI, YTO MEXAaHMYECKOE CIABIEHHE HEpBa TOJIOBKaMU
IUTFOCHEBBIX KOCTEW sBIsETCS IIaBHBIM MexaHu3moM pa3Butuss HM [3]. B nacrosimee Bpems HM
paccMarpuBacTCsl Kak TYHHEJIbHBI CHHIPOM, BO3HUKAIOLIMI B MepeAHeM otaene cromsl [7-9]. B
aHIIOSA3BIYHOM JIMTEpaType B MOCJIETHEEe BpeMs CTal aKTUBHO YNOTPEOIATHCS TEPMHUH «CHHAPOM
Yusunuaun—Moptona» (Civinini-Morton’s syndrome) [10]. Kpome Toro, 1y1s onucanus narojaorui,
cBsi3aHHbIX c nn. digitales plantares communes pa3aUYHBIX JIOKAIM3AIM, HCHONB3YIOT Pl
snoHuMoB [11]. [Ins 3abosneBaHuil, CBA3aHHBIX C MEAMAJIbHBIM COOCTBEHHBIM I10/IOIIBEHHBIM
NaJbLIEBBIM HEPBOM, UCTIONB3YIOT (pamuimio Joplin ([[xomnun); ¢ 1 MEXIIIOCHEBBIM TPOMEKYTKOM
— Heuter (XoiiTep); co 2 MEXIIIIOCHEBBIM NpoMexyTkoM — Hauser (Xay3ep); ¢ 3 MEXIUTFOCHEBBIM
npomexxyTkoM — Morton (Mopton) u Civinini (UMBHHHHM); ¢ 4 MEXKIUTFOCHEBBIM ITPOMEXKYTKOM —
Iselin (M3enun) [11, 65, 69]

Onudemuonocus. HM sBnseTcss OAHOM M3 CaMbIX pPacIpOCTPaHEHHBIX TYHHEIbHBIX
HEBPOIIaTHil, ycTymnas 10 4acTOTe€ TOJIBKO CHHAPOMY KapIajJbHOro KaHajia, u cocrasiser 50,2 u
87,5 cnydaeB y My)KUuH U KeHIIUH cooTBeTcTBeHHO Ha 100 000 nacenenwus [94]. HM B 4-10 pa3
yaimie BCTpedaeTcsl y *KeHIuH B Bo3pacte oT 40 mo 60 met [6, 12]. HM cocrasmsier 1,9% cpenn
3aboneBanuit cton u 7,3% B aTHONarorenese merarap3anruii [4]. Cnyuau passutust HM Ha ogHOM
cTome BcTpedaercs B 3-28%, a AByxcTopoHHee mopaxenne — B 15-35% [13]. B OonbmmHCcTBE
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cnydaeB HM nokanusyercs mexnay ronoBkamu III m IV mmiocHeBbix kocten [3, 14]. Jlumb B
EIMHUYHBIX paboTax MPHUBOAATCS aHHBIE 00 OJUHAKOBOM "yacToTe pacupenencHus HM mexny Il u
[II MEXIIIIIOCHEBBIMU IPOMEKYTKAMM.

Omuonamoeene3. OOLME TOMONIBEHHbIE HEPBBI HHHEPBUPYIOT NalbIbl CTON. HepBol
MPOXOJAT MOJ NIYOOKOW MONEPEeYHOM IUTFOCHEBOW CBS3KOM, COCIMHSIONICH TOJMIOBKU ILIHOCHEBBIX
KOCTEM, YTO CO3[aeT YCIIOBUS JUIsl UX CHaBieHUs mpu aegopmanuu cromnbl. [IpenmymiecTBeHHas
nokanmu3anms npomecca B Il MeXIUIIOCHEBOM TNPOMEXKYTKE OOYCIIOBIEHA aHATOMHYECKUMHU
0coOeHHOCTSIMH HMHHepBauuu 5Toi oOmactu. Ecmum nn. digitales plantares communes I u 11
MEXKIUTIOCHEBBIX POMEXYTKOB SIBIISIFOTCS BETBAMU MenuaibHoro, a IV — mjarepanbHOro
MOJIOIIBEHHOTO HepBa, TO B I mpoMexyTke oOIuii MOAOMIBEHHBIN MAIBIIEBOM HEPB GOPMHUPYETCS
BETOYKAMHU M3 JIATEPAJIbHOTO U MEAMAIBHOIO IOJOLIBEHHBIX HEPBOB M IOYTHU Cpa3y AEIUTCA Ha
COOCTBEHHO TaJIblIeBbIe HEPBHI K HapyxHoMy Kparo III u BHyTpennemy kparo IV manbues [15].
Bcerpeuaromytocst uHoraa Jpyryro Jokanuzauuio mporecca Bo Il wim IV mexmmocHeBoM
MPOMEXKYTKAX MOXKHO OOBSCHUTh HMHIUBUIYATbHOW OCOOCHHOCTHIO aHATOMUYECKOTO CTPOCHUS
[16].

Oruonorus HM emie 10 koHna He uzydeHa. CyliecTByeT HECKOJIBKO THIIOTE3, OOBSICHSIOIINX
BO3HUKHOBeHUE JAaHHoM naronoruu. Teopus K. . Nissen npeamnonaraet, 4To u3MeHeHus n. plantaris
ABISAIOTCA ciencTtBueM wumieMuu [17]. Ilpu rucTonoruyeckoM HCCIEIOBAHUM PE3ELHUPOBAHHOM
TKaHU BO BCEX HCCIIEAYEMBIX Iperaparax HaOJIoNainch HapyIIeHHE IeIOCTHOCTH apTepHabHOU
CTCHKH, TPOMOO3 M HeToJIHas pekananu3anud a. digitales plantares communes. Oxrako, N. Ringertz
u M. Unan-der-Scharin B cBoeM uccCleIOBaHMM 3aMETUIIU, YTO CY>KEHUE MPOCBETa apTepHaIbHBIX
COCYJIOB 4acTO MPHUCYTCTBYET M y MalMEHTOB KOHTpoibHOW rpymmsl [18]. J. Kim momaratot, uto
MOBBILICHHOE JaBJICHNUE, BO3HUKAIOLIEE B MEPEAHEM OTJEJIE CTONbl B PE3YNIbTATE IJIOCKOCTOIHS,
CO3JaeT yCJIOBUS JJIS TIOCTOSTHHOM TpaBMmaru3anuu nn. digitales plantares communes ¢ pa3BuTHeM
¢bubpoza ¥ maTONOTMYECKUX U3MEHEeHHH ydactka Hepsa [19]. Takke cymecTByer Teopus
MPOHAIMU, COMIACHO KOTOPOl TMpH THUMIEPIPOHAIMU CTOMBl MPOHCXOoAiT yMeHblneHue IlI
MEXIUTIOCHEBOTO MPOMEXKYTKAa U CIABJICHUE HEpPBa TOJOBKaMHU IUTIOCHEBBIX KocTeil [20]. Teopus
MHTEpMeTaTap3aJibHOr0 OypcuTa Mpeanoyiaraer, 4To OJM3KOE pacHoJOKEHHE MEXIUIIOCHEBON
CYMKH K cocynucTto-HepBHOMY Nydky Bo II m III MeXmIIOCHEBBIX MPOMEKYTKAX MOXKET OBITh
¢bakTopom, criocoOcTByromKM pa3Butiio HM. 310 00ycinoBieHo TeM, YTo B Mpoliecce BOCHaICHUs
BO3MOKHO Pa3BUTHE MOCIEAYIONIEro (udpo3a psIoM MpoXosiero Hepsa [6].

OcHoBy HM cocraBnsier coenuHuTenbHas TKaHb (QuOpo3 smM-, Mepu- U SHJOHEBPUS,
TMaJMHO3 COCYIOB SH/JOHEpBUS, JEMHUEIMHU3AIMs M aKCOHajbHas JereHepanus Hepsa) [21].
Onementsl HM He MMEIOT MpU3HAKOB aBTOHOMMM WJIM aTUIIUH, MPEACTaBIAs COOOM peakTHBHBIN
nporiecc. [loaTtomy Kk 4mcity Heorutazuid naHHas narojorus He otHocutcs [13, 22]. CoBpeMeHHbBIE
HCCIIEIOBAHUS MTOKa3alH, 4yTo cpenHuit pasmep HM B nnuny cocrasnser 0,95— 1,45 cMm, a B IUpUHY
— 0,15-0,65 cm, T. e. 3TO 0Opa3zoBaHKEe BBHITSHYTOH, BepeTeHooOpa3Hoit popmsr [3, 23].

dakropamu pHcka BO3HMKHOBeHMs HM sBIAIOTCS HoOleHHME y3KOM HeynoOHOW oOyBH Ha
BBICOKOM KaOJlyke: TMaiblbl MPH O3TOM HAXOAATCS B IOJOXEHUU TUIEPIKCTEH3UMH B
TUTIOCHE(aTaHroOBBIX CyCTaBaX, YTO BJIEUET 3a COOOW KOMIIPECCHIO HEpBa CBS3KOM, HATSAHYTON
MEXIy TOJIOBKAMH IUTIOCHEBBIX KOCTe. CrnocoOCTBYIOT Pa3BUTHIO JTaHHOW MAaTOJIOTMU TaK»Ke
MOBBIIIIEHHAs] Macca Tejla, MHOKECTBEHHBIE TPAaBMBI CTOIIBI, JIeTeHEPaTUBHBIE 3a00JI€BaHUS OTIOPHO-
ABUrareiabHoro ammapara [14, 24]. B rpymnme pucka HaxoaaTcs JIIOAU, 4bs MpodeccHOHaNbHas
NeSITeNIbHOCTh CBSI3aHA C JJIUTENIbHBIM NpeObIBaHUEM B IOJOXKEHHHM CTOS, CHUAS Ha KOPTOYKaX,
CHIOPTCMEHBI, 3aHUMAIOIIMecs CHJIOBBIMH BHJAMU CIOpPTa C OCEBOM Harpy3kod Ha HUKHUE
KOHEUYHOCTH, OypCHUTBI, TEHJIUHHUTHI, OOJNbHBIE C Pa3IMYHBIMU JAedopMalMsIMU CTOIN, BKIIIOYas
mwiockoctonue u Hallux valgus [25-27].
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Knunuueckasa kapmuna. beccumntomHoe mnporekanne HM BO3MOXKHO B ciydae, €Cliu ee
pasmep MeHbie 5 MM [3, 97], X0TS 3HAUMMON KOPPEISIIIUU BBIPAKEHHOCTH 0O0JIEBOTO CHHIpPOMA U
pasmepa HM B Hacrosuiee Bpemss He BbIsBIeHO. lIporpeccupoBanHue 3a0o0jieBaHUS BEIET K
MOSIBIICHUIO TEPBOHAYAIBHO CTpPENSIomuX, Hotommx Ooneid B oOmactu III-IV manbier crormsl,
BO3HUKAIOIIUX Tocie (U3UYECKOW Harpy3Kd, B COYETAaHUU C [apecTe3usiMd, THIepHaTHel,
AJUIOMHKUEH M IPYTUMH PacCTPOMCTBAMU YyBCTBUTEILHOCTH [16, 28]. B Havasne 3aboneBanus 0oy
[IPEUMYILIECTBEHHO CBSA3aHbl C AKTMBHOW HArpy3KOHM Ha IE€pPEeAHMM OTHEJ CTOIBl BO BpeMs
JUINTEIBHOIO CTOSHUSL WM XOAbOBI, CHUACHHUS Ha KOpPTOYKAaX, 3aHATUH CIOPTOM M TaHUaMu. B
HOYHOE BpeMs AUCKOM(OPTHBIC OLIYIIEHUS B CTOINE MPAKTUYECKU HE MOSBIstoTCsA. Ecnu manueHt
BOBpeMsI He oOpalaercs 3a MEIUIMHCKOM MOMOIIBI0, CUMIITOMBI 3a0oiieBaHusi HapactaioT. C
TEUEHHEM BPEMEHHU YBEIWYHMBAIOTCS YacTOTa W MHTEHCHBHOCTH OOJIeH, COKpalaeTrcs BpeMEHHOU
IIPOMEXKYTOK OT MOMEHTAa Hayajlla Harpy3kd J0 BO3HHUKHOBEHHUS CHUMIITOMOB. B wurtore Oomu
MPUOOPETAIOT OCTPBIN, KIYUMid, CTPENSIOIIUNA, PE3KHl XapakTep, HAuMHAIOT TMOSBISTHCS B
COCTOSIHUM TIOKOS M 1O HOYaM, 4YacTo (OpMHUpPYETCs OUIyIIEHHE MPUCYTCTBHUS UY>KEPOAHOTO
npeaMeTa B 00yBH, HO TIPU 3TOM BHEIIHUX M3MEHEHHUH B cTome He HaOmomaetcs [29]. B oTaenbHbIxX
cilydasx OoJib MOKET UpPaJUUpPOBaTh 110 XOAY CENAIMIIHOIO HepBa. MHOrna manueHTsl OUlyIaoT
YyBCTBO XOJbOBI MO KOMKY, OHEMEHHE MallblieB, BO3MOXHBI cynoporu B obmactu II, Il u IV
wirocHedananropeix cycraBoB [30]. HaOmromaeTcst rumepkeparo3 M CyXOCTh IOAONIBBI, Ha
BHYTPEHHEH CTOpOHE NaJbLIEB M OOpAIIEHHBIX JPYr K JIPYr'y MOBEPXHOCTSIX COOTBETCTBYIOIIMX
najableB — runecre3us. [lanneHTsl 0TMEYaoT OBICTPYIO YTOMIISIEMOCTh B crTome. CHMITOMBI
MOTYT YCyryOIsITbCsl TpHU HOUICHHM TECHOW OOyBHM WM OOyBM Ha BBICOKHMX KaOllyKaX, 4TO
00yCJIOBJICHO CXKaTHEM M PACTSHKEHHEM MallblieBbIX HEepBOB. llapaienbHo ¢ mporpeccupoBaHUEM
001 BO3MOXXHO HAapacTaHWE CEHCOPHBIX PAacCTPOMCTB, BIUIOTH O aHecTe3uH [25]. YV HEKOTOPBIX
MAIMeHTOB MpPH JUIUTEILHOM TEUYEHUH 3a00JI€BaHHS B MEXKIUIIOCHEBOM IPOMEKYTKE MOXKET
OTIPE/IETATHCS MPUITYXJIOCTh. YPOBEHb U XapakTep 00JeBOro CHHAPOMA OLIEHHWBAIOT MO IIKajaMm:
VAS, DN4 u PainDETECT [66, 67, 71]. Pesynbrar neuenuss HM oueHuBaoT 1o Imikaie
YIAOBIETBOPEHHOCTH J[)KOHCOHA.

Jluacnocmuxa. Ilpu NMacCUBHBIX JBUKEHMSX IMEpPEeIHEH YacTh CTOMbI MOXKHO OIpPEIEIHUTh
ckoibxenne HM Han rmyOokoil monepeyHoi TIFOCHEBOM CBSA3KOM M MalbIIaTOPHO OLYTUTH MIETYOK
(cumnrom Mongnepa) [63]. Ilpun nanenaropHoi komnpeccun III MeXIUIFOCHEBOrO MpPOMEKyTKa B
teueHue 30-60 CekyHI MalMEeHT HAYMHACT WUCHBITHIBAaTH OHEMEHHe U okeHue [23]. Bricoko
cnenupuuHbIM a5 quarHoctuku HM sBisiercst komnpeccnonHsiit TecT (Tunens), korna caaBieHue
(cOmmxeHue) TONOBOK ITIOCHEBBIX KOCTEH BOCIPOM3BOIUT XapaKTEPHBIN ISl JAHHOW MaTOJIOTHUU
6oneBoit cunapom [16, 31].

VnbrpasBykoBoe uccienosanue (Y3U) spusercs 3pPpexTUBHBIM METOOM B BbIsiBIIeHHnn HM
[32-34]. [Ipun Y31 OCHOBHBIM JMAarHOCTUYECKUM KPUTEPUEM SBIISETCS BU3yaJU3allls OBAJIBLHOTO
WIA OKpyIJIOro OOBEMHOTOo 00pa30oBaHUS C UETKUMH KOHTypaMH, THIIOSXOT€HHas M ee
aBackynspuzauus (Pucynok 1) [35, 36]. MakcumanbHOe MOJOLIBEHHOE CruOaHHe MajbleB HpU
JOPCaJIbHOM JIOCTYIIE CIIOCOOCTBYET pPACIIMPEHUI0 MEXKIAJIbIEBBIX MPOMEXYTKOB H, TaKUM
oOpaszom, yayumaer 0030p. Kpome Ttoro, VY3U mo3BONsSET BH3yaqu3UpOBaTh pa3IUYHBIC
MSATKOTKaHHBIE [1aTOJIOTUM OKPY)KAIOIIUX TKaHEeW: CHHOBUT, OYypCHUT, TEHOCHMHOBHUT, TUrpOMA.
[IpeumymectBamu Y3U sBAstoTcs A€lIEBU3HA, HEMHBA3MBHOCTh, IMPOCTOTA B BBIIOJIHEHUH,
BO3MOYKHOCTb IOBTOPSTh MCCIEAOBAaHUS B JUHAMHMKE M OTCYTCTBHUE HOHU3HMPYIOLIETO M3Iy4EHHS
[37, 98].
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I[Ipu mnposenenun MPT HM omnpenensiercss Kak HEYETKO OTTPAHUYEHHBIM y4acTOK
MTOBBIIIICHHOW MHTEHCUBHOCTH curHana (Pucynok 2) [38-40].

Pucynok 1. Y3U-u306paxkenne HM obmiero Pucynok 2. MPT-uzo0paxeHue HEBPOMBI

TTOJOIITBEHHOTO MTAJIBIIEBOTO HEpBa Il Moptona [41]

MEKIUTIOCHEBOTO TIPOMEKYTKa CTOIBI (ITYHKTHPHBIH

amurc). [ogomBennsiit goctym. B-pexum + LK.

[IpononsHoOE CKaHMpOBaHHE. O6pazoBanue

MOJIHOCTBIO ~ aBacCKyJsIpHO. B 1BeToBOM  OKHe

perucTpupyeTcsi JOMIUIEPOBCKHI CUTHAN OT OOIIeH

MO/TOTIIBEHHOM MAJTBIIEBO# apTepun (cTpenka) [6]

PeHTreHoBckre METO/IbI HE MO3BOJISAIOT BRIIBUTH HM, HO Ipu 3TOM UMEIOT BaXKHOE 3HAUECHUE
it i GepeHIIMATEHON TUArHOCTUKHY € 3a00JICBaHUSIME CYCTaBOB U Koctel ctorbl [42]. KT cromsl
pEeNKo JaeT Kakyr-mTuOo MH(OPMAIKIO B CBA3M C OTCYTCTBHEM OTJIOKEHHS MUHEPAJIOB B JaHHOM
MSATKOTKaHHOM oOpa3oBanuu. OHaKo Onarogapsi MeToJaM Jy4eBOW JAMAarHOCTHKU HWHOTIA MOXXHO
OTIPE/ICTIUTh Y3ypaluio KOCTH B Mecre caapineHusi HeBpomoir [25]. KT u pentrenorpadus
MIO3BOJIAIOT UCKIIIOYUTHh HAJMYME aBACKYISPHOIO HEKPO3a, OIMyXoJield (XOHIPOMBI, OCTEOMBI), a
TaK)Ke TPaBMaTHUYECKUX MOBPEXKIEHUH cTOIbI U UX nocuencTsuil [43]. Perpecc 6o1eBoro cunapoma
nocjie JAMAarHOCTUYECKOW OJI0OKaJbl MEXIUTIOCHEBOTO HEpBa pPAaCTBOPOM MECTHOTO aHECTETHKa
SABIIIETCS yOeIUTENbHBIM IPU3HAKOM, CBHJIETENIBCTBYIOIIMM B 1osib3y HM.

OnexktpoHeiipomuorpadust penko npumensiercss B amarnoctuke HM [44]. Ho ecnm ecthb
HEOOXOMMOCTb, TO JAMAarHo3 MOXHO THOATBEpAUTH Onarogaps 3Tomy Meroqy. C moMoIbio
UTOJIBYATBIX AJIEKTPOJIOB MPOBOAAT CTUMYISALMIO MEXKMAJIbIEBOIO HEpBa B OOJACTH OCHOBHOM
(danaHru ¥ perucTpupyrOT BbI3BaHHBIN MOTEHIMAN B 00JACTH BHYTPEHHEH JoAblKKU. [IpoBeneHue
BO30YKJIeHUS TI0 CPAaBHEHMIO C HOPMAJIbHBIMH TOKa3aTessMU 3aMesyieHo. [locnennue coctapisior
B cpenHeM OT 33 (y MOKuIbIX Jnil) 10 41 M/c co cpelHUM CTaHAApTHBIM OTKIOHEeHHeM oT 3,1 1o
2,8. Y HEKOTOPBIX MALMEHTOB BBISABIAETCS TAKKE CHUKEHUE aMIUIUTYIbI CEHCOPHOI'O MOTEHIMAIa
JNEUCTBHUA.

HuddepeHuanbHas IUarHOCTUKA IMPOBOAMTCS CO  CIEAYIOIIMMHU  3a00JeBaHUSIMMU:
MOJIONIBEHHBIH (PACLIUUT, CUHOBHUT IUTIOCHE(ATAaHIOBOIO CYCTaBa, CTPECC-NEPeIoMbl IIFOCHEBBIX
KOCTeH, apTpuT IUTIOCHE(AIaHTOBBIX CYCTaBOB, DPEBMAaTOMJHBIA y3€l, OCTEOHEKPO3 TOJOBOK
IUTIOCHEBBIX KOCTEH, OHKOMATOJNOTUsA, 3a00JeBaHUS MOSCHUYHOTO OT/EeNa I03BOHOYHUKA C
uppaauaiyei 601 B 0671acTb MEXILTIOCHEBBIX MPOMEXKYTKOB (IpbDKa JUCKA, CIIMHAIBHBIA CTEHO3,
CHOHAWJIONHUCTE3 U Ap.), Oome3np Opeiibepra-Kenepa, Oone3nsr Jlenaepxose, Tap3aabHBIA
TYHHEJIbHBIA CHHIPOM, TiepuepuyecKkie HeBpUTHI U Heliponaruu [3, 13, 70, 74].

Jleuenue. B neuennn HM uCHoOnb3ylOT KOHCEpBAaTUBHBIE M ONEpaTHBHbIE METOAbI [1].
[lepBoHauanbHO MAlMEHTy PEKOMEHIYIOTCS HOpMallM3allMsl paclpeieseHus Harpy3kd Ha
pa3IMyYHbIe OTAEIbI CTOIBI C UCIOIb30BAaHUEM HHJIMBUYaJIbHBIX OPTONEINUYECKHX CTEJEK, a TaKKe
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HOIIeHHE KOM(OPTHOW O00yBH C HIMPOKUM MBICKOM M HHM3KUM KaOmykoM [64, 73]. Cyth 3THX
METOJIOB 3aKJIIOYACTCs] B CHW)KCHUHW JABJICHHWS Ha HEpBHBIM cTBON [3, 45]. dapmaxorepamms
BkitodaeT B cebs HIIBII, aHTUKOHBYIbCAHTBI, AHTHACHPECCAHTHl M MHOpenakcanTsl [99].
Bo3MoxHO mnpumeHeHue xomnpeccoB ¢ aumekcuaoM, HIIBII u MecTHbIMM aHECTETUKaMu B
KOMIUIEKCE C MaHyaJIbHOW Tepanueld. dusmorepanusi BKIOYAaeT B ceOd MarHUTOTEPAIHIO,
anektpodope3 u ¢GoHodope3 C JeKapCTBEHHBIMH TMpernaparamu. Kpome 3Toro, pekoMeHmyercs
nposenenue maccaxa, JIOK [13]. [Ipu negoctarounom 3¢(hexre OT BIIETIEPEUNUCIECHHBIX METOI0B
TEpanuy BBINOJIHAIOTCA HMHBEKLIHUU IIIOKOKOPTUKOCTEPOMJIOB B MEXKIUIFOCHEBBIM IPOMEXYTOK C
TBUIBHOM CTOPOHBI CTOMbBI, YTO B TMOJOBUHE CIy4yaeB MPUBOAUT K YIYYIICHUIO TEUCHUS
3a0oneBanusi, a B 1\3 ciydaeB — K moiaHOMY BbI3gopoBieHuto [80, 95]. Hubekuuun
[JIFOKOKOPTUCTEPOUIOB B COYETAHUU C MECTHBIMU AHECTETHKAaMH N0J Y3-KOHTPOJIEM NPOBOAMUTCS
KOpOTKUM KypcoM (1-3 nnbexuun) [68, 72, 78]. K UHTEpBEHIIMOHHBIM METOJIaM JIEYEHUSI OTHOCAT
UHBEKIMU  KamcauiuHa, OoTynotokcuH #u  YAG-nazepuyio Ttepamuto [5, 6, 46]. K
HEHPOAECTPYKTUBHBIM (JCHEPBAIMOHHBIM) OIEpalysi OTHOCSIT PAJUOYACTOTHYIO JI€CTPYKIIHIO
(PYI), xpuoabmsuto (Pucynox 3) [47-50, 79].

Pucynox 3. PHHA HM non Y 3-naBurarueit

Knaccuueckum meromom omnepatuBHOro JyiedeHuss HM sBnsieTcss ee paJukaibHOE YIalICHUE
[51, 52, 75]. OmnepatuBHOE BMENIATEIILCTBO MOXKET BBIMOIHATCA 4Yepe3 JOpPCabHBIA WIH
MOJOMIBEHHBINA AocTynbl [53, 54]. [IpenMyiiecTBaMy MOAOIIBEHHOTO JIOCTYIA SBIAIOTCS OJIM30CTh
pacriofioxxeHuss Hepsa, xopommi o0030p (Pucynok 4). Ero Hemocrarku BKIIOYAlOT B ceOs:
JUIMTENBHBIA  CPOK  peabMiIUTallid W OrpaHUYeHHs OIOphl Ha CTOINY, PUCK 0Opa3oBaHUs
6one3znenHoro pyoma [100].

".‘- e

Pucynox 4. Ortambr omepatuBHoro JedeHus. [logomBennbrit moctym (Il MeXmTroCHEBBIH
MMPOMEXKYTOK). a, b — Beienenne HM. ¢ — ynanenue ¢parmeHTa 00IIeTo MOAONIBEHHOTO MATTBIIEBOTO HEPBA C
HM [6]
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JlopcanbHBI  TOCTYNT TEXHUYECKH Oojlee CJIOXKEH M CBsA3aH ¢ Oornee TIyOOKHM
pacrnionoxxearieM HM (Pucynoxk 5). Heo6XoauMoCTh BBICOKOM PEe3eKIIUH 00IIero MaibIlIeBOTO HEpBa
(e menee 3 cMm. Hax Oudypkanmei) mpenanoyiaraeT MOOWIM3AIMIO TKaHEH M aHATOMUYECKUX
CTpyKTyp Haa HUM. [IpenmMyiiecTBa J0pcaIbHOroO AOCTYIA: BO3MOKHOCTH O0Jiee paHHEH Omopbl Ha
CTOIy U OJIArONpPUSTHBIC YCIOBUS JUIsl 3QKHBIICHUS paHbl. MeXnaiablleBOH JOCTYNl HeceT Oolee
BBICOKHI PUCK pa3BUTHsI TPUOKOBBIX MH(MEKIMOHHBIX ocliokHeHu [55]. [Tockonbky HM Biitouaer
B ce0s MaroJoruuecKue M3MEHEHHUs HepBa, TMIepTpo(UpOBaHHBIA M BOCHAJICHHBIH €r0 y4acTOK
uccekaercsi [56-58]. B OoibIIMHCTBE ciyyaeB 3TO ycTpaHseT OOJieBOW CHHIPOM, HO Ha CTOIE
ocTraeTrcs HeOONBIION y4yacTOK OHEMEHHsS, KOTOpbI MOYTH HE OIIYyIIaeTcs, MOKa MalueHT He
noTpoHercs 1o Hero [59]. JIBurarenpHast u omopHas (GYHKIHMH cTOmbl He cTpanart. [Ipouecc
peadmInTai B CPEAHEM COCTaBIsieT 2—4 HEAeH, B TEYCHHUE KOTOPBIX OOJBHOMY PEKOMEHIYIOT
YMEHBIIIUTh HATPYy3Ky Ha ctoiry. [1o JaHHBIM cuCcTeMaTHYeCKIX 0030pOB M METa-aHAIM30B, CTOMKUI
TIOJIO’KUTEIIbHBIIN pe3y/bTaT MpU OTKPHITOM ONEPATUBHOM BMEIIATEIbCTBE TOCTUTAETCS B CPEIHEM Y
80 % nauueHTos [55].

Pucynoxk 5. Otanbl omneparuBHOro seueHus. JlopcaibHbplii J0CcTynm (BTOpOH MEXILIIOCHEBBIN
mpoMexyTok). A —Paccedenune mexrurocaeBoi csi3ku. B,C — atansl Beienenus u yaanerus HM [60]

NmeroTcs naHHBIE O MOCTHEBPIKTOMUNHOM ocTarouHoil 6omu B 14-35% cinyuaes [81, 82], a
JaNbHEWIee ycuieHne Ooneil HaOmomaercs y 8% manueHToB [82]. DTO MOXKET OBITH CBS3aHO C
OIMOKON MpU AUATHOCTHUKE (HEBEPHOE MEKIAJIBIIEBOE MPOCTPAHCTBO), HEAOCTATOUHAS PE3CKIUs
wii (HopMHpOBaHUE KYIBTH Ha TepMuHanbHOM koHue HM [81, 83]. Ycranosneno, uto y 1/3
MAlMEeHTOB C  PEHUIUBUPYIOLIEH  OONbI0  MOCIe  HEBPIKTOMHH  MOXKET  Pa3BUBAThCS
perausupyromas HM u3 xynstu Hepsa [83].

AnbTepHaTUBHbBIE BapUaHThl — 3TO IieJIEHANpaBiIeHHas MblllleuHas peuHHepBauus [84, 85],
YIIMBaHUE HEPBA B MBILIIY WM KOCTh [86, 87]. ABTOpBI, U3ydarollie NOrpy>KEHUE HEPBA B MBIIIILY
WIH KOCTh, COOOIIAOT 00 yMeHbIIeHHH Ooyiel, HO PUCK pPEUUIUBA CPABHUM C TEPBUYHOM
HeBpaKkTOMuUel [88]. JIns MOMHOrO MCKIIOYEHHS ATHUX TpoOieM ObUIM TPEeVIOKEHBI MOMBITKU
OTIpaHWYEeHHs] HEpBa NpPU IOMOLIM AayTOJOTWYHOW BEHbI/PaciUu C YIOBIETBOPUTEIbHBIMU
pesynbratramu [82]. HemocTaTrkamMu MCIONIB30BaHUSI ayTOJOTHYHBIX TKAHEW SIBIACTCS yBEIWUYEHUE
BPEMEHH OIepalui, HEOOXOAMMOCTh B JOMOJHUTENHHONW TpaBMaTHU3AlMH, PUCKUA TMPOPACTAHUSI
HEPBHBIX OKOHUAHUH 3a MpeAeINbl ayTOJOTUYHON TPYOKH C pellIUBOM HEBPOMEI [89].

HenaBHo Obl1 mpeyiokeH BapuaHT MPUMEHEHHSI 3aMKHYTOM TPYOKH W3 KHIIEYHOM
MOJICTU3UCTON 00o0Jouku: 15 MM [iuHA, BHYTpeHHUH nuamerp 10 MM, MMEEeT MOJIOBUHYATOE
pazzeneHue BHYTPH, a TAKKe BBICTYIl 3 MM Ha JIMCTAJIbHOM KOHIIE HapyKHOU noBepxHocTH. [locne
yaanennn HM mpokcuMamnbHBINA Kpail HepBa MOMEIIAeTCsl BHYTPh TPYOKH, pa3elieHHbIe KaMephl B
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e€ MOJIOCTU TMO3BOJISIOT U30JUPOBATh aKCOHBL. BBICTYN nUCTanbHOrO Kpasi 3To MypThl O3BOJSET
HaJIO)KUTh (PUKCUPYIOUTUI TIIOB K MBIIIEYHOMY OPIOIIKY B MEKILTFOCHEBOM MpoMexxyTke [90].

JpyruM croco0oM SIBISIeTCS TPAHCIIO3UIMSI/PEIOKalus HEpBa, MMEePBOHAYAIBLHO ONMUCAHHAS
1997 1. [91]. [locne mopcalnbHOTrO OCTYyINa BBHIMOJHSAIOT PACCEUEHUE CBSI3KU W AJICBAIlMI0 HEpPBA
nopcanbHo. HM uccekaioT, a HepB OCTaBISAIOT B JOPCAlbHO, B psiieé ClIy4aeB HEOOXOAMMO
BBITIOJIHUTh MEXKIUTFOCHEBBIN MIOB /i co3manus dddekra «ramaka» [92]. [lanee mocne 3 Henmenb
MMMOOHIIN3AIUs B OPTE3€ HA TOJICHOCTOIHBINA CYCTaB pa3pemaeTcs 3TATHOE YBEINYCHNE HATPY30K
u pa3zpaboTka ABWXKeHHMH. bornee mamsmue MeTOAbl MPENnojararoT JOKaJIbHYIO JIEKOMIIPECCHIO
HEpBa 3a CYET pacceUyeHUs MOMEePEYHON MEKIUIFOCHEBOU CBSI3KH [76, 96].

X npeumyliecTBaMu SIBISIOTCS: OTCYTCTBUE HEBPOJIOTMYECKHX PACCTPOMCTB, KOPOTKUUI
nepuoy peadbunurauuu. Onepanuio IpOBOAAT Yepe3 MaJOMHBA3MBHBIM JOCTYN WM C HOMOIIBIO
SHIOCKONHNH 4epe3 3 mopToBblid qoctym (PucyHok 6). McuesnoBenue Golieit mocie JeKOMIIPECCUU
orMmeuaercs B 83-95% cnydasx, a yAOBIETBOPEHHOCTh pe3ylbTaraMH orepauuu gocturaet 95%
[61].

Pucynox 6. Jexommpeccust HM uepe3 gopcanbHblil AOCTYII.

Octeotomuss IV  mmiocHEBOM KOCTH  SIBISIETCST HAMMEHEE HCIOIb3yeMBbIM  METOAOM
OTIEPaTUBHOTO JICUCHHUS NaHHOW marosiorud. CyTh BMEMIATEIhCTBA COCTOMT B TOM, YTOOBI TOCIE
OCTEOTOMUH, 32 CUST CMEIICHHUS €€ TOJIOBKHU, JOCTHYh JICKOMIIPECCUU HepBa. Takas MaHUITYIISIIS
BBITIOJTHSETCS MOl PEHTTEHOBCKUM KOHTPOJIEM Yepe3 pa3pe3 WU MPOKOJ KOXKU, He TMPEBBIAIONUN
2 wmM. JlectHuna arpeccuBHocTH JjedeHuss HM: koHcepBaTuBHOE JI€UEHHE, WHTEPBEHIIMOHHOE
neuenue (Orokama, kpuoHeBponus, PUJI); sHmockomuueckas IEKOMIIPECCHUS W HEBPOJIU3 WIIH
sHA0CKOTIHYecKoe ynaneHue HM; oTKpbITas TeKOMITPECCHs, HEBPOJIH3; OTKPBITOE XHPYPTUUECKOE
ynanenne HM.

Ocnooichenusi  xupypeuueckozo JieyeHus. YacTtora BCTPEYaeMOCTH OCIOXKHEHUH TpHU
OMEepaTUBHBIX BMeENIAaTeIbCcTBax Mo nosoay HM cunbHo Bapbupyet — ot 0 10 25 % [55, 62].

Croma sBisieTrcss 00AacThIO TIOBBIIICHHOTO IMOTOOTACIICHUS W CKOIUICHHS Pa3JIMYHBIX
MUKpPOOPTaHW3MOB, IO3TOMY 3a CYTKH JI0 OIEpalMH MalMeHTaM pEKOMEHAYEeTCs MPUHUMATh
TeIUIble HOXHBbIE BaHHBl B MBUIBHOM pacTBOpe (5—7 MHH) C MBIThEM CTON U O0s3aTeNnbHOM
nocleayromnei nx 06padboTKoN MPOIOHTUPOBAHHBIMY CIIUPTOBLIMH aHTUIIEpCIIUpaHTaMH [55].

Hetliponarnueckuii  0oJieBOl CHHAPOM B  MOCJCONMEPAIMOHHOM TIEPHOAEC CBSI3aH C
COXpaHEHUEM BO3JECMCTBHSI MAaTOr€HEeTHYEeCKHX (PAKTOPOB Ha TMOAOUIBEHHBIH HEpPB B 00JacTu
OTIepaTUBHOTO BMEIIATeIhCTBA. B OONBIIMHCTBE ClydyaeB Yy MallMEHTOB MPUYMHON TakuX Oonei
SBIISUTUCH PYOIIOBO-CIIa€UHBIE M3MEHEHUs C aJre3ved KylnbTH HepBa K pyOroBoi TkaHH. [laHHOE
OCJIO)KHEHUE BO3HHKaeT depe3 1,5-2 Mecsma (mo mepe ¢dopMupoBaHUsS pPyOIIOBOM TKaHHW) H
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MpOSIBISIETCST  BO300HOBJIEHHEM OOJMM  HEHPONMaTHMYecKoro XapakTepa B — MEKIUIFOCHEBOM
npomexxyTke. [Ipu npoBenennu Y3U oOHapyKUBArOTCsl pyOIIOBO-CIIa€UHbIE M3MEHEHHS B 00JIaCTH
OIIEpaTUBHOIO BMEIIATEJIbCTBA C BKIIOYEHHEM B HHUX KYIbTH [OOIIBEHHOro HepBa. [lpu
nposenennu PYJI n. plantaris gacto ormeuaeTcst perpecc 6oneBoro cunapoma. st mpopunakTuku
JAHHOTO OCJIOXKHEHMSI, MPEeXkae BCEro, HEoOXOAMMO OepekHO oOpallaThCs C TKaHSAMH B XOJE
onepanuy, IPOBOJAUTh MAKCUMAJIBHO JOMYCTUMYIO IMPOKCUMAIbHYIO HEHPOTOMUIO MOJOIIBEHHOTO
HEpBa, YTOOBI €T0 KYJIBTS pacroiarajach B MOAOIIBEHHOM MBIIIEYHOM KaHaie [2, 77, 93].
Bvi6o0wb

1. HM — KoMIpecCHOHHO-TPAaKIIMOHHAS HEBPOIMATHUSl OOIIMX MOJOLIBEHHBIX MaJbIEBBIX
HepBoB (Hambosee vacto 11 Hepra). Yame BcTpevaercs y sxeHIIH B Bo3pacte 40-60 jeT.

2. Kpurepusmu Juia nocraHoBku auarHoza HM  sBisitorcss  xapakTepHble  0ouu,
IIOJIOKUTENBbHBIN cumnToM Monnepa, Tunnens, Hanuune HM npu Y3U ninun MPT uccnenosanun
CTOIIBI.

3. OcHoBHOM MmetTon JiedeHuss HM — KoHcepBaTWBHBIM, KOTOPBIA BKJIIOYAET HOILICHUE
paloHaIbHOW  O0yBH, OPTONEAMYECKYHD KOPPEKLMUIO IIJIOCKOCTOINHS, WHTEPBEHLIMOHHBIE
BMEIIaTeIbCTBA.

4. Hes>pdexkTuBHOCTH KOHCEpBAaTHMBHOIO JieueHus HM sBiseTcs moka3aHueM Ui
ONEPAaTUBHOIO JICUCHUS.

5. Jleuenmem HM jpomkHa 3aHMMaTbCs — MYIBTUAMCUMIUIMHApHas  Opuraga B
CHELMAIN3UPOBAHHBIX LIEHTPAX.
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POJIb MOJINP®UKAIINHN OBPA3A ’KU3HU
B TEHEHUE CAXAPHOI'O IUABETA 2 TUITA

©Huwmaesa H. K., Kvipevizckuii 20cyoapcmeeHtblil MEOUYUHCKUL UHCTMUMY I Nepeno020moeKy U
nosvluternus keanuguxayuu um. C.b. lanuaposa, . buwxex, Koipevizcman, asu.555@mail.ru

THE ROLE OF LIFESTYLE MODIFICATION
DURING TYPE 2 DIABETES MELLITUS

©lIshtaeva N., Kyrgyz State Medical Institute of retraining and advanced training,
Bishkek, Kyrgyzstan, asu.555@mail.ru

Annomayusa. CaxapHblil qua0eT sSBISETCS XPOHHUECKUM 3a00JIEBaHNEM, XapaKTEPU3YIOIIEMCS
MOBBIIICHHBIM YPOBHEM IVIIOKO3bl B KPOBH U HapylIEHHUEM BCeX BUAOB oOMeHa BellecTB. Yucio
OOJBHBIX CaxapHBIM JHA0ETOM YBEIHMUUBACTCS C KaKIBIM I'OJIOM, 3aTparuBasi BCe CJIOU HACEICHHS U
Bo3pacTHble rpynnbl. OcoOeHHO OBICTPBIM TeMIl pocTa 3a00JeBaeMOCTH KacaeTcsl CaxapHOTro
nuabera 2 tuma. 3TO BO MHOIOM CBSI3aHO C O0Opa3oM >KM3HU JIIOAEH B COBPEMEHHOM MHpE, T/
MNPUCYTCTBYIOT HCHIPABUJIIBHOC IMUTAHUC U TUIIOJUHAMMUS, a4 TAKKC TTOBBINIICHHBIN YPOBCHL CTpECCaA.
Takoil >KM3HEHHBIH yKJIaJl — OCHOBHOW Moauduuupyemblil GakTop prcka JaHHOTO 3a00JeBaHUS.
H3menenne oOpa3a >KH3HHM SIBISICTCS YacThI0 KOMIUIEKCHOTO IOJXONa K JICYCHHUIO CaxapHOTO
nuabera, a TakKe HIpaeT OCHOBHYIO pOJb B MPO(QWIAKTUKE €ro pPa3BUTHS. 3aTpardBarOTCs
MEXaHM3M DPa3BUTHS CaxapHOro auabera 2 THIA, KIMHUYECKHUE MPOSBICHUS M (aKTOPHI PUCKA.
Taxxe paccmarpuBaeTcsi BIUSHHE 00pa3a >KM3HU HA Pa3BUTHE CaXxapHOro auadera 2 THNA U
HEKOTOPBIE PEKOMEH/IAIMY 110 MOAM(UKAIIMK 00pa3a KU3HH y TallUCHTOB.

Abstract. Diabetes mellitus is a chronic disease characterized by elevated blood glucose levels
and disruption of all types of metabolism. The number of people with diabetes is increasing every
year, affecting all segments of the population and age groups. A particularly rapid rate of increase in
incidence concerns type 2 diabetes mellitus. This is largely due to the lifestyle of people in the
modern world, where there is poor nutrition and physical inactivity, as well as increased levels of
stress. This lifestyle is the main modifiable risk factor for this disease. Lifestyle modification is part
of a comprehensive approach to the treatment of diabetes and also plays a major role in preventing
its development. This article addresses the mechanism of development of type 2 diabetes mellitus,
clinical manifestations and risk factors. The influence of lifestyle on the development of type
2 diabetes mellitus and some recommendations for lifestyle modification in patients are also
considered.

Knrouesvle cnosa: caxapusblit nuader 2 tumna, pundeckas akTUBHOCTD, JUETa, 00pa3 )KU3HU.

Keywords: type 2 diabetes mellitus, physical activity, diet, lifestyle.

Caxapnbiii 1uabeT 2 TUIa B COBPEMEHHOM MHUPE MPEACTaBIseT coOO00N HACYITHYIO TTpoOiIemMy
geyoBevecTBa. 3a00JeBa€MOCTh PACTET, KaK B PA3BUTHIX, TaK W B Pa3BHUBAIONIMXCS CTpaHaXx,
oxBaTbIBas Bce ciou HaceneHusa. C/I 2 Tuma cTpasaroT He TOJIBKO B3pOCHbIE, HO M YBEIHMUUBAIOTCS

ciyyad 3a0oieBaHUS Yy JMII MIaAmuX Bo3pactoB. [locmenHue aBa JIECATHIETHS MOXKHO
OXapaKkTepU30BaTh OBICTPHIM TEMIIOM pa3BUTHS TEXHOJOTWHM, ypOaHM3auuu, UHU(pOBU3AUN
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OKpY’Kalolllel Hac Cpelpl, YTO MPHUBOAUT K CHIKEHUIO (DM3MUECKOM aKTUBHOCTH Yy HaceJIeHUS.
Henb3s He OTMETUTH yBelIWYEHHUE MPOIEHTa OOIIECTBA, MPUOETAIOIETO K BHICOKOKAIOPUMHOMY U
HecOaJaHCHPOBAaHHOMY MHTaHUIO. Bce 3TO compoBOXKIaeTcs MOBBIIICHHEM YPOBHS CTpecca B
Halled NOBCEIHEBHOM XU3HU. DTH sABJIECHUS O€3yCIIOBHO OKa3bIBalOT CBOE BIIMSHUE HA 30POBbE
JIOfIed, MPUBONS K PAa3BUTHUIO PA3JIMYHBIX 3a00JI€BaHUN, TaKMX KaK caxapHbli nuaber 2 Tuma,
OXKUPEHHUE, CeplIeYHO-COCyAUCThIe 3a0oeBanus. KpoMe Toro, ¢ 3TUMU e SBICHUSIMH U CBS3aHbI
CTpeMUTENbHBIA pocT 3a0oneBaemoctu CJl 2 THma, yBelnWueHUE CIIy9acB WHBAIMIWU3AIMUUA U POCT
CMEPTHOCTH, a TAK)KE OXBAaThIBAHUE CaXapHbIM JUa0eTOM Bce 00Jiee MOJIOOTO CIIOS HACETICHHS.

AKTyalbHOCTh TE€MbI OOYyCIIOBIIEHA TE€M, YTO YHUCJIO 3a00JEBIIMX C KaXJbIM TOJOM BCE
Oonbie. Hapsiay ¢ 9TUM yBeIMUMBAETCs YUCIIO JIO/IEeH, BEAYIIMX HE3A0POBbIi 00pa3 KU3HH, UTO B
JanbHEHIIEM MOXKET IPUBECTH K Pa3BUTHUIO THIIEPIIIMKEMHH U caxapHOro auadera. Momudukanus
o0pasa JKW3HU: M3MEHEHHE MHUTaHUs, yBEJIHUCHHE (PU3NUECKOM aKTMBHOCTH — BCE JTO SIBISAETCS
YacTbl0 NMPOQPMIAKTUKH U MHOTOKOMIIOHEHTHOTro moxaxoaa k jeudeHuto CJ[ 2 tuma. Kpome storo,
OOJIBIIMHCTBO HACETICHUs, uelt 00pa3 *HU3HU BXOIUT B rpynimy (akropos pucka CJI 2 Tuma, a Takxke
caMHUX NAlMEeHTOB, UTHOPUPYIOT CYLIECTBEHHYIO pOjb 00pa3a KU3HM B Pa3BUTUU U TEUECHUU
3aboseBanus. [ens: n3ydeHHe BIMSHUASA 00pas3a KU3HU HA Pa3BUTHE caxapHOro auadera 2 Tuma u
BBISIBJICHHE MEPOIPUATHI 1o Momudukauuu oOpa3a KH3HM B LEIIX NOPOPUIAKTUKU U
3¢ dEeKTUBHOTO YIpaBleHUs caxapHbIM AuabeToM 2 Tuma.

Caxaphbplii quabeT SBISETCS BCEMUPHOM MpoOIieMON. ITO XpPOHMUYECKOE U OBICTPO
Iporpeccupylolee 3adoaeBaHue, KOTOPOE MOpakaeT OrPOMHOE KOJIMYECTBO Jtofeil. B cBsi3u ¢ aTum
caxapHblii nuaber 2 Tumna npusHaH snuaemuei XXI Beka Ha mMupoBoMm ypoBHe. Ilo moacueram
Mexnynaponnoii denepanuu {uabdera (International Diabetes Federation, IDF), uncno nanueHTos
B MUpE B BO3pacTHOU Kareropuu ot 20 10 79, Gonerommx caxapHbiM quadeToM, J0CTUIIIoO 537 MiH,
Kk 2045 romy mporHosupyeTcsl yBeIMueHUE uX yucia a0 783 MiH. bonblyro 4acTh COCTaBISIOT
muna ¢ CII 2 tuma (90% ot obmiero konuyecTna) [1].

Kak yxe ObU10 yIIOMSHYTO BBIIIE, B MOCIEAHNE BPeMsl MOSIBUIIACH TEHICHIUS K YBEIIMYCHHUIO
pacnpoctpanennoctn CI2 y smn monoxe 30 ser. MccnemoBanue Sayeed M.A., Mantab H.
MoKasajo, 4To B BozpacTHoi rpymme 20-29 ner C2 umenn 2,5%, 5TOT moka3aTesib yBEIUYUIICS J10
3,7% B Bo3pactHol rpynne 40—49 net u nocrur 6,7% B Bo3pacTHOM rpymnmne crapuie 60 jgert [2].

B Keipreizcrane Ha 2021 ropx 3apeructpupoBano 74,81 Thic. OONBHBIX caXxapHbIM JHa0eTOM, B
toM uucie 898 nereit (Ha 100 Toic. Hacenenust — 1117,8 uenosek). M3 nux CJ] 1 Tuna BeISBIEHO Y
2975 uenosek, a octranbHbie 71, 83 ThIic. yun crpaganmu CJ] 2 Tuma. KoaudecTBO ManueHTOB,
nonyvaromux UT Bospocio 1o 35%. OdunmansHelii mokazaTeab pacpOCTPAaHEHHOCTH CaXapHOTo
nuabera no gaHHbIM [ocynapctBenHoro peructpa 6ombHbIX CII (I'PCJ) Ha 01.01.2021 1. cocTaBun
Bcero 1,12% nacenenns KP [3].

Ha ocnoBe wuccnenoBanust JluaGetnueckoil W DHIOKPHUHOJIOTMYECKOM —Acconuanuu
Keipreizcrana (JI9AK, 2017), O6buta BbIsIBI€Ha Bapualys 4acTOThI caXxapHOro auadera 2 TUMa B
KeIpreizcrane B 3aBUCUMOCTH OT (GakTopoB pucka (PP) u pernona. ¥ xxuteneit ropona buiikek npu
Hanuuuu 6osnee 3 OP, C/I 2 tTuna 6b11 BoIsBIEH y 18% o6cnenoBanHbIX, 2 GakropoB —y 10,3%, 1
(daktopa pucka — y 8,4%. A cpenu HaceleHHs CEIbCKUX MECTHOCTeH Tpu Hajmuunu 6onee 3 OP
C/l BeisiBiieH y 9,5% obcnenoBanHbIX, 2 GakTopoB — v 5,9%, 1 dakropa pucka y — 2,4% [4].

B ocHoBe pa3BuTHs caxapHOro nuabera JexaT WHCYJMHOPE3HUCTEHTHOCTh COBMECTHO C
HOpPMaJIbHBIM ~ YPOBHEM BBIPDAOOTKM HWHCYJIMHA OeTa-KJIeTKaMU MOKEIYIOUYHOW  KeJe3bl.
Bcenencrue storo C/I 2 Tuna xapakTepu3yeTcsi OTHOCUTEIbHON HHCYTMHOBOM HEAOCTATOYHOCTHIO,
T.€. TMOJDKENTyIoYHasl >Keje3a BbIpa0aThbIBaeT WHCYIMH, HO MO KaKUM-TO MPUYMHAM DPELENTOPHI
KJIETOK TEPSIIOT CBOK YYBCTBUTEIBHOCTh K HOPMAJIBHOMY YPOBHIO MHCYIMHA. JTO 3HAUUT, YTO
IJIFOKO3a HE MOYKET TPAHCIOPTHUPOBATHCS B KIETKH, U COXPAHSAETCS €€ BBICOKUN ypOBEHb B KPOBH.
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I'mneprnukeMusi NPUBOAUT K IOBBIIIEHHON CEKpELMM MHCYIMHA OeTa-KJIETKAMU MHOAXKEIyI04YHON
KEJIe3bl, YTO B JlabHENIIEM O0yCIaBIMBAEeT Pa3BUTHE TUIEPTPOGUHN U TUIEPIIIa3HuH OeTa-KIETOK.
Takum 00pa3om OmpeneneHHOe BpeMs MOAJIEPKUBACTCS HOPMAaJIbHBIN YPOBEHb IIIIOKO3BI B KPOBH.
Co BpemeHeMm 3TO BemeT K yrpare (yHKUMH OeTa-KJIETOK, U OHH IEepPECTal0T CEKPEeTHPOBATh
MHCYJIHMH B TaKMX KojludecTBax. JlepuiuT MHCynMHa NPUBOAUT K POCTY YPOBHSI INIFOKO3bl B KPOBH,
pa3BuBaeTcs caxapHbpli gauaber. [lpy 3TOM NpPOMCXOIAT 3HAUUTENbHBIE METabOINYeCKHe
HapyILICHHS, T. €. HApYIICHUE BCEX BUIOB OOMEHA BEIIECTB.

KnuHnueckue mposSBICHHUS CaxapHOro Auadera: ydYalleHHOE MOYCHCITyCKaHHe, KaXaa,
Ype3MepHOe MOTpeOIeHNne MHILHM, YCTaJlOCTh, I'OJIOBHbIE 00iM, 00wIas ciaaboCTb, KOXKHBIM 3y,
THOMHUYKOBBIE MOPAXKEHUs KOKU U JIp. K OCHOBHBIM OCIIOKHEHUH caxapHOro aAuabera OTHOCATCS
MUKpO- M MakpoaHruomaruu. MexaHu3M  pa3BUTHS ~ MHUKPOAHTMOIIATMM  CBsI3aH  C
IJIMKO3UJIMPOBAaHUEM OEJIKOB COCYINCTOM CTEHKH M3-3a IOCTOSIHHON MIEPITIMKEMHUU, YTO IPUBOAUT
K BackyiuraM. K MHKPOCOCYIUCTBIM OCJIO)XHEHHUSIM OTHOCAT: He(pponarud, peTHHONATHH,
Heiponatuu. M3-3a HapyleHHUs IPOLIECCOB MUKPOLMPKYISALUN OTMEYAOTCS IJI0XO0€ 3aKUBJICHHE
paH, NpUBOJALIEE K KOKHBIM 513BaM, 4acTO Ha HOrax (InadeTuyeckas CTona), a TaKKe CHUKCHHE
MMMYyHHUTETA. MakKpocOoCyIuCTblEe OCIOXKHEHHSI — 3TO arepoCKIIEpPO3bl Pa3IMUHBIX KPYIHBIX
cocynoB. Ha QoHe 3THX OCIOXXHEHMIH MOTrYT pa3BUThCS Takue 3a00J€BaHUS KaK CTEHOKapIus,
MHGapKT MUOKap/a, MHCY/IBTHI U JIp.

Caxapuplii pauaber 2 TUHa pa3BUBACTCS Yy JIIOAEH NpPU COYETAHUHM TIE€HETHYECKOU
IIPEIPACTIONIOKEHHOCTH M OIpPEJENICHHbIX BHEIIHUX YCIoBUH. W3BecTHO, 4YTO B pa3BUTUHU
MHCYJIMHOPE3UCTEHTHOCTH B 3HAUUTEIbHON MEpe UIparOT POJib I'€HETHUYECKU JIeTePMHUHUPOBAHHbBIE
ne(eKThl perentopa K MHCYJIMHY, HO U HEMaJlOBaKHa POJb BHEUIHUX (DAKTOPOB, BIMIOIIMX Ha
CHI)KEHHE YYBCTBUTEIBHOCTU peLenTOpoB. PaKTOpbl pUCKa caxapHOro auadera 2 Tuma JAeisST Ha
Hemonupuupyemele U Momudunupyemple. K mepBoil  rpymme  OTHOCAT T'€HETHYECKYIO
IPEPACIONIOKEHHOCTh, BO3PACT, 3THUUECKYIO Ipynny, noi. Ko BTopoil rpymmne — H30bITOUHYIO
Maccy Tela, MUTaHue, HU3KYI0 (PU3MUECcKyl0 aKTUBHOCTb, CTPECC, BpeJHbIE MPHUBBIYKH (KypeHHUE,
AJIKOTOJIb ), COMYTCTBYIOIINE 3a00JICBAHMUS.

Osxupenue crocoOcTByeT yBenuueHuto pucka pazsutus CJl 2. Nurses Health Study nposenu
uccnenosanue ¢ 1976 no 1990 roa, Bxnrovaromee 114 281 ydactHuily. Y4acTHHIIBI UCCIIEIOBAHUS
He umenu ucxogHo CC3 u CJI. ITo naHHBIM HcciieoBaHMs ObUIO BBISIBICHO, YTO PUCK Pa3BUTHUS
nuabera B 6,1 pa3za Boimie y Jull ¢ uHAekcoM mMacchl Tena (MMT)>35kr/M2 1o cpaBHEHUIO C JIUIIaMU
¢ UMT <22 kr/m2 [5].

[IpeoOnaganve B palMOHE MUTAHMUS HACBIIIEHHBIX SKUPHBIX KHUCIOT (KHMBOTHBIE >KUPBHI)
OPUBOIUT K  CTPYKTYPHBIM HM3MEHEHUSIM MeMOpaH KIETOK, CIOCOOCTBYS  CHH)KEHUIO
YyBCTBUTEIBHOCTU peuentopa K MHCYIuHy. I[lpu runoguHamuyu Ha MemOpaHe KIIETOK MBIIII]
CHIDKAETCS KOJIMYECTBO TPAHCIOPTEPOB JJS INIOKO3bl. DTO MPENSTCTBYET YTHUIIM3ALMH TJIFOKO3bI
KJICTKaMH, TIOBBIIIAs €€ YpOBeHb B KpOBHU. [IpM BHCLEpaTbHOM OXHMPEHMH B KOMOHMHALMU CO
CTPECCOM B KPOBM YBEJIMYMBACTCSI KOHLEHTPALMsI CBOOOIHBIX KUPHBIX KUCIOT. TOKOM KpOBH 3TH
JKUPHBIE KHUCJIOTBHI IONAJalOT B IMEYEHb M, B3aUMOJECHCTBYS C HWHCYJIMHOBBIMH PELENTOPAMH,
MPEMSTCTBYIOT TOCTYIJICHUIO TJIOKO3bI B TremarouuThl. Bce A3Tu mpoiecchl CrocoOCTBYIOT
MHCYITMHOPE3UCTEHTHOCTH.

Ha ocnoBe uccnenoBanuii, nmposeneHubix B @unisnanu (Diabetes Prevention Program) u B
CIIA (Diabetes Prevention Study), Opia gokazaHa 3pQeKTUBHOCTh CHIDKEHHH MAcChl Teja MyTeM
MoauuKanun obpasa KHU3HU B LesIX npenynpexaenus pazsutus CI2. Ilpu sToM nM3Ha4anpHO y
BCEX MaIMEHTOB MpucyrcTBoBasn oxupenue, HTT, Bo3pact crapme 50 net. Llensro uccnenopanus
ObUIO CHMXEHHE Macchl Tena Ha 5-10% myTeM HU3KOKaJIOpUIHOrO NHUTaHUS M J100aBIEeHUs
¢usnyeckoil Harpy3ku. Beck 3TOT mepuoa, Moka BeIOCh MCCIe0BaHHE, OOJNbHBbIE 3aHMMAJHCh C
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JUETOJIOTAaMH U TOCeIanu cnopTuBHbIE 3aibl. B pesynsrare 50% mnamuentoB B CILA u 43% B
OUHIAHANM JOCTUINM cBoeil nenu. [lo pesynpraraM oTMeuanoch CHUXKEHHE pucka pa3Butus C/|
Ha 58% B Teuenwue 3 neT uccienoBanus [6, 7].

[Tutanue mpu caxapHoM auadere 2 TUHA JOHKHO OOTOBAPUBATHCS C BPAauOM-THETOJIOTOM.
Panmon cnenyer monduparb WHIAMBUAYAIBHO IJIS KaXKJOTo MAalUEHTa C y4YeTOM €ro JIWYHbBIX
BKYCOBBIX MpPEANOYTEHUH, BO3MOXKHOCTE U COCTOAHHUA 370pOBbs. HyxHBIH Kaopax
paccuuThIBaE€TCs Ha OCHOBE MHJEKCA MaccChl Teja NAlUeHTa M CYTOYHOIo pacxoja sHepruu. U3
paloHa NUTAaHUS MCKJIIOYAIOT COZAEpIKalllie BBICOKHM YpOBEHb caxapa IPOAYKThI, KaTerOpUUYECKU
3ampenaercs ynorpebnenus ankorosd. [lanuentam HeoOXoauMO OOJIbIIE MUTATHCS MPOAYKTAMU,
cofiepKallliX KiIeTyarky (OBOIIM, 3€JI€Hb, KpyIbl). JlomyckaeTcsi BKIIOUEHHE B MEHIO PACTUTEIbHBIX
’KHPOB, KOTOPBIE COAEPKAT MOJIMHEHACHIIIEHHBIE KUPHBbIE KUCIOTH. Oco00e BHUMAHUE YIENSACTCS
OTPaHUYEHUIO YHOTPEOICHHS KUPOB KUBOTHOTO mpoucxoxaeHus. [Ipu nuabdere muTanue IOMHKHO
ObITh poOHOE — 4-6 pa3 B neHb. B memsax moctwkenus pemuccun CJ[ G0gbHBIM, 0COOEHHO B
TeueHue 6 JIeT ¢ MOCTaHOBKHU JIMarHo3a, CleAyeT CHUXKATh KAJIOPUHHOCTh CBOETo MUTaHus 10 825—
853 kkan B neHb Ha 3-S5 mec. [8]. Jlanee mpemycMarpuBaeTcsl MOBBIMIEHUE KAJIOPUMHOCTH IOJ
KOHTPOJIEM Bpayei.

duznyeckas akTUBHOCTh ONaronpusaTHO BiusieT Ha TedeHue CJI, momoraer B mpoduiakTHKe
pazButus oxupenus U CC3. B xome Qusmyeckod Harpy3Kd TpaTUTCS DHEPIHUs, PACXOIyeTcs
IJIIOKO3a W YBEJIMYMBAETCS YYBCTBUTEIBHOCTb TKaHEH K MHCynuHY. ClenoBareiabHO, CHUYKAETCS
YpOBEHb IIIOKO3bl B KpoBU. [lyisi coxpaHeHus 3Toro 3p@exra HYKHO 3aHUMATbCS PETYISIPHO U
MPOAOJDKUTENBHO. Bbinenenne SHAOPGUHOB BO BpeMs 3aHATHI CIOPTOM  CIOCOOCTBYET
YIYYIIEHUI0O HACTPOCHHUS M CTaOMIM3AIMM TICUXUYECKOTO 370pOoBbs Jull ¢ auaberom. Jlns
B3pOCIIbIX MALIMEHTOB PEKOMEHAYETCSI MUHMMYM IO 2,5 Yaca B HEIEI0 MOCBALIaTh aKTUBHOCTHU
YMEPEHHOM MHTEHCUBHOCTH WJM *e€ | "ac u 15 MUHYT B HENEN0 Ha 3aHATHSA IOBBIIICHHOM
nHTeHCUBHOCTH [9]. Hambonee moaxomsdmuMm BHJIOM aKTUBHOCTH sBisieTcs 1uiaBanue [10].
[1naBaHue OKa3bIBACT MOJOKUTEIBHBIA A(PHEKT HA YPOBEHb ITTMKEMHUHU M 00Iee 03I0pPOBUTEIBHOE
JeiCTBUE HAa OpPraHu3M B IIeJOM. Taxke MOAOHAYT MelHe HPOTYIKH, adpOOHBIE TPEHUPOBKH.
Kommiekc ympakHeHWH, WX HWHTEHCUBHOCTh M YacTOTa MOAOUPAIOTCS HMHAMBUAYATHHO
npodeccruoHanaMu Al KaKI0TO YelOBeKa, MPH ATOM YUHTHIBAIOTCS UMEIOIIHUECS COMYTCTBYIOIIUE
3aboneBanusi u ocioxHenuss CII. [locTosHHas moanep:kka W CTUMYISILHUS CO CTOPOHBI Bpadyel u
MEJUIIMHCKUX CECTEp MOMOTAET UM MPHUACPKUBATHCS PETYISIPHOCTU B CBOMX 3aHATUSX. KoHEuHO,
HE BCE MallMEHThl B CHJIy CBOEro BO3pacTa M COCTOSHUS 370POBbsi MOTYT MPOJOKUTEIBHO U
WHTEHCUBHO yrpaxHAThCs. Ho Bce ke cnenyer 3anuMarh cebs Kakoi-mubo (hu3nueckoil Harpy3Kkoi,
OyIb TO MUHUMAJIbHOW, HO TMOAXOASAIIEH JUIsl caMoro mainueHTa. Jro0as akTHBHOCTH C PacxoioM
SHEPrUM OKaXKET CBOE OJIaronpusITHOE BIUSHUE Ha NPO(UIAKTUKY M TEUEHUE caxapHOoro nuadera 2
tuna. Jlaxxke npu HAIMYUM TEHETHMYECKOW MpPeapacloyioKEHHOCTH, COONIIOAEHHE JHEThl U
yCTpaHEHUE THUMOAMHAMUU  3HAYUTENBHO CHU3ST PUCK  pPa3BUTHS  3a00leBaHMs, €ro
IIPOrPECCUPOBAHNE U OCIIOKHEHUS.

Oco0oe BHMMaHUE CTOUT OOPATUThH Ha TOBBHIIICHHWE YPOBHSA OCBEIOMIIEHHOCTH OOIIECTBa O
¢dakTopax pucka caxapHoro auadera. ITOro MOXHO IOCTHYb IyT€M OpraHU3alUu pPa3INYHBIX
MIPOCBETUTEIHCKUX MEPONPHUATHH O TMOCIEACTBUSAX BBICOKOKAJIOPUHHOTO MUTAHHS W ITACCHBHOTO
oOpa3a Xu3HU A7 NPOoQUIAKTUKHA caxapHOro auadera, U JAPYrHX MeTaboIndecKux 3a0oieBaHUit
CpeIy HACEIEHMUS.

B HacTosiiee Bpemsi B MUpE CYIIECTBYIOT MHOXECTBO IpPOrpaMM M IIKOJA Uit 0OydeHHs
o6onbHbIXx CJ[. IlanmeHThl MOMKHBI OBITH OOy4eHbI CaMOKOHTpOd0. OH MpsMO BIHAET Ha
3¢ deKTUBHOCTH Tepanuu Mpu caxapHoMm auabdere. Mccnenosanue, npoenernoe ROSSO, nmokazano
BIIMSTHUE CAMOKOHTPOJISI HA PUCK PAa3BUTHS OCIOXKHEHHM U CMEPTHOCTH MPHU caxapHOM auadere. B
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rpyImIe, TAe NalueHThl TPUAECP)KUBAIUCH CAMOKOHTPOJIS, IPOLIEHT OCJIOKHEHUI ObLT HUXKE, YeM B
rpyIine, He puaepKuBaroniencs 3toro. McecneqoBanue mpoBOIUIOCH OKOJIO 6 JIET, B XOA€ KOTOPBIX
CAaMOKOHTpOJIb TPHUBEN K CHUXEHHIO pPHCKAa CMEpTeIbHbIX ocioxHeHud Ha 51% [11].
CaMOKOHTpPOJIb IOJPa3yMeBACT YMEHUE NALUEHTOB CAMOCTOSATENIBHO U3MEPATh YPOBEHD INIIOKO3bI B
KpPOBH HATONIAK U 1ocJie ebl. J[aHHbIe 3auCchIBalOTCS B THEBHUK CAMOKOHTPOJIS, YTO JIa€T Bpayam
BO3MOXKHOCTh OTCJIEIUTh T€UeHHE 3a00JIeBaHUs U NMPU HEOOXOJUMOCTU CKOPPEKTUPOBATH TEPAITHUIO.
Kpome mmkemMun, MNalMEHThl H3MEPSAIOT apTepUAIbHOE JABJIEHUE, BEC, CIEAST 3a CBOUM
CaMOUYyBCTBHEM U 00Pa30M >KHU3HU. YTOOBI MAIIMEHT ObUIb JOCTaTOYHO MOTHBHMPOBAH ISl 3TOTO, OH
JIOJDKEH OBITH XOpOoIlIo 00ydeH. BaxkHyro polib UrpaeT CpeaHui METUIIMHCKUI TIepCOHAll B YXOJe 3a
O0NbHBIMU. METUIIMHCKUE CECTPhl MPOXOJSAT CHELMAIbHYIO MOATOTOBKY ISl pabOThl C JIMIIAMU,
CTpaalolIMMH  caxapHbIM JuabetoMm. OKa3aHHWE ICUXOJOTMYECKOH MOAJIEPKKA CO CTOPOHBI
MEIUIIMHCKOTO TIePCOHANa CTUMYIHUPYET HX OBITh 00jiee OTBETCTBEHHBIM M TIOCTOSHHBIM B
OTHOILIEHUU CBOEr0 JIEYCHMs, HE OIyCcKaTb PYKHM M HE 3a0bIBaTh O HEOOXOAMMOCTH BCEX
BBIIIICONMCAHHBIX MEPONIPUATHUI 10 MOAUPUKAIIUN 00pa3a KU3HU.

B coBpemeHHOM MHpe OCHOBHBIMH (paKTOpaMu pHCKa Pa3BUTHUS caxapHOro auadera 2 Tumna
SBIISIIOTCSI BBICOKOKQJIOPUITHOE THTAaHWE W MAaJIONMOJABMXKHBIM 00pa3 ku3HH. JlaHHBIC SIBICHUS
CHOCOOCTBYIOT Pa3BUTHUIO MHCYIMHOPE3UCTEHTHOCTH, YTO JIEKHUT B ocHOBe pa3Butusa CJ| 2 Twuma.
CrnenoBarenbHO, MOCTOSHHOE MPHUCYTCTBUE TUMOJUHAMHUHM WU HEMPABUIIBHOTO MUTAaHUS B KU3HU
4esloBEeKa MOXKET B JajbHEMIIeM MPUBECTH K Pa3BUTHUIO caxapHoro auabera 2 Tuma, Jimbo K
OCJIO)KHEHUIO COCTOSIHUSA TAllMEHTOB, YK€ MOPAKEHHBIX ATUM 3a0ojieBaHHEM. MHOrouncieHHbIe
WCCIIEIOBAHUS JTOKA3bIBAIOT 3PPeKTUBHOCTh MoAudUKamu odpasa ku3Hu B npodunakruke C 2
tuna. Mccnenosanus, npoBenennbie Diabetes Prevention Program u Diabetes Prevention Study,
nokazanm cHwkenue pucka paszsutuss CJl wa 58% y maumentoB ¢ oxupenuem u HTT,
3aHUMABIIUXCS (PU3MUECKON aKTUBHOCTHIO U COOTIOABIINX OIPENICICHHYIO AueTy [6, 7].

[TonGop WHAMBUAYAIBHBIX (U3WYECKUX YIPAKHEHUH W CHEIUAIbHON JHETHI, a TakKke
CaMOKOHTPOJIb, HApAy ¢ MEIUKAMEHTAaMH, BXOJAT B KOMIUIEKCHBIN MOAXOM K JICUYECHUIO CaXxapHOro
muabera 2 Tuma. Ou3nyueckas aKTHBHOCTH JOJDKHA OBITH PETYISAPHONH M MPOJOIDKUTENBHOU IS
MOJy4eHus: HYKHOTO 3¢ ¢dekra. VM3 pampoHa manuMeHTa HCKIIOYAIOT MPOAYKTHI, MPUBOISIINE K
runepriukeMud. Oco0oe BHMMaHHUE CIIEAYeT YACIUTh MOBBIMIEHUIO YPOBHS OCBEIOMIIEHHOCTH
obmecTBa 0 MNpo(UIAKTUKE Ppa3IUUHBIX 3a0o0JeBaHUi, OOy4eHHIO MAIMEHTOB OCOOEHHOCTSAM
caxapHOro auva0era M €ero JieueHus. BakHbIM acleKkToM Tepamuu caxapHoro auadeTa sBISETCS
caMOKOHTposib. [lo 1aHHBIM WCCIEIOBaHUM, CAMOKOHTPOJb TMpPHBEI K CHW)KEHHIO pHCKa
CMEPTENBHBIX OCHOXHEHUH Ha 51% [11]. Bce BrlenepeuncieHHbIE MEPOMPUATHS OTHOCSTCS K
OCHOBHBIM M0 MoAu(UKaluyu o0paza >KM3HU B LENAX MPOMUIAKTUKUA U YIPABICHUS CaXapHBIM
nuradeToM 2 TuIa.
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Annomayus.  IlpoaHanu3upoBaHbl — KIMHHUKO-JIA0OpaTOpHbIE  JaHHBIE Yy  JeTeld ¢
aNMeHIuKYISIPHBIM IEPUTOHUTOM. ABTOPBI OLICHWIHM YaCThle CUMIITOMBI IIPU JTAHHOM 3a00JIeBaHUH,
Takhe Kak OoJib B XMBOTE, PBOTA, JUXOPAJKa, a TAKXKE pPE3yJbTaTbl J1JaOOPaTOPHBIX AHAIU30B,
BKJIIOYasl YpOBEHb JIEUKOIUTOB, C-peakTUBHOrO O€jka, MPOKAJbLUTOHWHA U JIpyrue. Pesynbrars
[IOKa3ajl, YTO OIpPEJEICHHbIE KIMHUYECKHE CHMITOMbI W JaOOpaTOpHBbIE I10KA3aTed MOTYT
[IOMOYb B pAaHHEW IMarHOCTHKE U JICYEHHH 3TOrO COCTOSHMS y JIeTEl, TEM CaMbIM ITPeIOoTBpaIias
ocnoxHeHus. [lomydeHHble pe3ynbTaTbl MOTYT ObITh TOJE3HBI JUIS YIYUIIEHUS TUArHOCTUKU U
ONTHMU3ALINN JICUCHHUSI.

Abstract. This study analyzed clinical and laboratory data in children with appendiceal
peritonitis. The authors assessed common symptoms of this disease, such as abdominal pain,
vomiting, fever, as well as laboratory test results, including white blood cell levels, C-reactive
protein, procalcitonin, and others. The results showed that certain clinical symptoms and laboratory
parameters can help in the early diagnosis and treatment of this condition in children, thereby
preventing serious complications. Thus, the results obtained may be useful for improving diagnosis
and optimizing treatment approaches for appendiceal peritonitis in children.

Kniouesvie cnosa: anneHIMIUT, NEPUTOHUT, JETH.

Keywords: appendicitis, peritonitis, children.

OcTpblii anmeHaAuINT ABISETCs Hauboiee yacThiM 3a00JIeBaHUEM B JIETCKOM abJOMHHAIBLHON
XUPYPruH, TPeOYIOIIEro 3KCTPEHHOro omnepaTuBHOro jedeHus [1]. Yacrora IHMAarHOCTHMYECKUX
OoMOOK MpH OCTPOM ammneHaunure, coctaBiusier 12-31%, uYTo NPUBOAUT K HANpacHOW,

HEOOOCHOBaHHOW ammeHmdkToMun [2]. Takke ocTaeTcs BBICOKHH MPOIEHT AUArHOCTUYECKHUX
OIMOOK Ha BCEX ATamax rocrnurain3anuu B cranuonap [3]. JleransHOCTh MpU anmeHAUKYISIPHOM
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nepuToHuTe cocrapisier okoso 20% [4, 5]. Takum oOpa3oM mpoOrieMa JieueHus: MEPUTOHUTA €llle
JajeKa OT pa3pelieHus, CBOCBPEMEHHAsl JMArHOCTUKA W JICYCHUS JETEH C MaHHOW HO30JI0THEH
I1IO3BOJIACT y.]IyT-IIJ_II/ITB p€3y.]IBTaTBI JICUCHUA.

Mamepuanvt u memooul
Jl1g aHanu3a KIMHUKO-Ta00pTPaTOPHBIX IaHHBIX y JE€TEH ¢ alleHAUKYISIPHBIM IEPUTOHUTOM
ObUIM M3Y4YEHbl PETPOCHEKTHUBHBIE JaHHbIE MCTOPHM OOJE3HM MALMEHTOB IOCTYIMBIIUX Ha
CTallMOHAPHOE JieYeHHE B [OPOJACKYI0 NETCKYI0 KIMHMYECKYIO OOJIBHUIY CKOPOW MEAMLIMHCKOMN
oMoy T. bumkek, Keipreickoit Pecniyonuku ¢ 2021 nmo 2023 rr. B xonuyectBe 148 OONbHBIX.

JIaBHOCTH MOCTYIUICHHsI B CTAI[OHAp cOCTaBsuio oT 1 waca mo 14 nueil. ManpsunkoB ObuI0 86
(58%), neBouek — 62 (41,8%).

Pezynomamut u ux oocyscoenue

[lpy wW3ydeHWHM KIMHUYECKOW KapTUHBI OCHOBHBIMH JKAJIO0aMU TpPH MOCTYIUICHHH B
ctanponap Obutn: 6onb B xuBote — 132 (89,1%), TomHora, pota — 118 (79,7%), noBeiieHue
Temmeparypsl Tena — 98 (66,2%), cnadoctb, Bsimoctb — 103(69,5%), sxunkuii ctyn — 31(20,9%)

N3 pannbix Tabmumner 1 BHIHO, 4TO OMOXMMHUYECKHE ITOKA3aTeIM KPOBH Yy OOJBHBIX C
aNMeHAUKYISIPHbIM TEPUTOHUTOM B TIpe/eiax BO3PACTHOM HOPMBI MaJlOWH(pOpPMATHBHbBIE. Y
MAIMEHTOB C pa3IuTol (POpMOIA aNmeHAUKYISIPHOTO MEPUTOHUTA, TIOKa3aTelb HECTenU(GUIECKOro
MapKepa AaKTHBHOTO BOCHAJIEHUS W TI0Ka3arellb CHUCTEMHOTO BOCHAIMTENIBHOTO TIpolecca B
OpraHM3Me M CeIcuca OBUIM TOBBIIICHBI, YTO CBHJICTEIHCTBOBAJIO O TIKECTH M aKTHBHOCTHU
BOCITAJIMTEIHLHOTO Mpolecca.

Tab6mmma 1

BUOXNMUYECKUE [TOKA3ATEJIU KPOBU Y JIETEHN C AIIIIEH UK YJISIPHBIM [IEPUTOHUTOM

Toxaszamenu obmena Dopmbl anneHOUKYIAPHO20 NEPUMOHUNA 300poswvie oemu

Hupghysnoiii (n=34) Pasznumoti (Nn=45) (n=20)

OOmumii 6e10K 70,8+2.9 72,1£3,0 77,8+0,9 r/n
OO6muit OnMpyOonH 9,1+0,49 11,5+0,50 9,0+0,6 MKMOJIB/JT
AnannHamuHoTpandepasa (AJIT) 10,2+0,67 12,0+1,4 13,7+0,44 En/n
AcnapratamunoTtpancgepasza (ACT) 18,1+£0,72 24.2+1,1 26,2 + 1,8En/n
MTPOKAIBITUTOHUH 0,8-30,1 11-66 0,5 ar/ma
OcTaTO4YHBIN a30T 13,2+3,3 19,5+4,2 16,0+0,77 MMOB/11
MoueBnHa 3,8+3,1 5,3+1,5 4,3+0,16 MMOIL/T
KpeaTunun 79,4433 79,8+4,1 75,1£3,3 MmMonB/I
C-peaxtusnsiii 0enok (CPB) 12-33 24-101 540,02 Mr/n

Kak BugHo u3 Tabmuis! 2, neiikouuTto3 ormedaercs B 85,1% ciydaes, 4TO B CBOIO O4epenb B
COYETAaHMM C JPYTUMHU KIMHUYECKUMH TpU3HAKaMU I103BOJISIET BEepUUIUPOBATH OCTPBIN
BOCTIAJIUTEIbHBIN MpoLecc.

. Taomuua 2
ITOKA3ATEJIN JIEUKOLIUTOB
Konuuecmeo netikoyumos 10 10x10%n 10-20x10%n 6onee 20x10%/n HUTOTO
Ilokazamenu 22(14,8%) 86(58,1) 40(27%) 148(100%)

Cnenyer otmeTuth, uTo 14,8% MaHHBIX TPU PA3ITUTOM ANMECHAUKYISIPHOM TEPUTOHHUTE
MoKaszaTrenu JelkonmuTapHod Gopmynsl ObTM B HOpMe. Bcem mamueHTaM  IpoOBeIeHa
anmneHA’KTOMHUS C MOCIenyouell caHanued, JpeHUpOBaHUEM OpPIOIIHON IMOJIOCTH MepUYaTOUYHBIMU
npeHaxkamu. VccrienoBaHue KIMHUKO-Ta00pAaTOPHBIX JAaHHBIX AlEeHIUKYISIPHBIX MEPUTOHUTOB Y
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JeTel T1OoKa3ajo 3Ha4YMTENIbHOE TmoBbImIeHHe ypoBHel C-peaktuBHoro Oenka (CPB)u
MPOKAIBIIMTOHUHA B KPOBH, UTO SIBIISICTCS XapaKTEPHBIM MTPU3HAKOM BOCTIATUTEIBHBIX MTPOIECCOB U
MOJKET CBUJICTEIILCTBOBATH O TSHKECTH 3a0osieBanus. B OonbpimHCcTBe cimydaes (85,1%) orMmeuaercs
JMEHKOLIMTO3, YTO TOATBEPXkAACT HAIMYUE BOCIAIUTEIBHOTO MpoIrecca. DTH IMOKa3aTelld MOTYT
OBITh TIOJIE3HBI JUIS JIUATHOCTHKH W OIICHKH CTENCHH TSDKECTH allleHAUKY/ISPHOTO TEPUTOHHUTA Y
JEeTeH, YTO IO3BOJHUT CBOCBPEMEHHO HPUHATH HEOOXOTUMBIE MEPBI IO JICYCHUIO W YIYYIIUTh
MIPOTHO3 3a00JIeBaHMSL.
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Aunnomayus.  llpencraBieHbl  pe3yiabTaTbl  OpraHU3allMU  IKCIPECC-TECTUPOBAHUS U
BaKLMHAIIUK IPOTUB BUPYCHOTO renaruta. Cpeau B3pOCIIOro HacelIeH!Us IPYIIbl CEMEHHBIX Bpadei
Ne7, B nentpe cemeiinoil Meauuuuel roposaa Ixanan-Adazn. 3a 2023 roa skcmpecc-TeCTHPOBaHHUE
npouuty 241 yenoBek, U3 HUX C OTPULIATENIbHBIMU pe3ylibTaraMu aHanu3a — 236. OxBaT cocTaBuII
4,3%. Boicokas yacToTa BakLMHAI[UM NEPBOM, BTOPOW U TpeTheil J03bl MIPOTUB MAaPEHTEPATHHOIO
BHUPYCHOTO TelaTuTa MPUXOIUTCS Ha Bo3pacTHYyIo rpynmy 50-59 ner, 3arem — Ha 4049 ner u Ha
TpeTheM MecTe — 60 seT u crapiie. K BakuuHaiuu 6omnbiie oopamaroTcs xeHmuHsl (61,4%), yem
MyxuuHblI (38,6%). Cpenu oOpaTuBIIMXCS Yallle He padoTaroliee HaceIeHUe, 3aTeM — KOHTaKTHbBIE
JUIa U Ha TPEThEM MeCTEe — MPENoJaBaTeay Y4eOHbIX yUpeKIECHUM.

Abstract. The results of organizing rapid testing and vaccination against viral hepatitis B
among the adult population of group of family doctors No. 7, in the family medicine center of
the city of Jalal-Abad, are presented. In 2023, 241 people underwent rapid testing, of which 236 had
negative test results. Coverage was 4.3%. The high frequency of vaccination of the first, second and
third doses against parenteral viral hepatitis occurs in the age group of 50-59 years, then in 40-49
years and in third place — 60 years and older. More women (61.4%) apply for vaccination than
men (38.6%). Among those who applied, most often are the unemployed population, then contact
persons, and in third place are teachers of educational institutions.

Knrouesvle cnosa: BakunHanMs, rpynmna CEMEWHBIX Bpadel, BUPYCHBIN rematut B, skcrpecc
TECT.
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Llenv Oanmnoti pabomvr — chopMHpPOBATH MpEACTaBIEHUE 00 WMMYHONPO(PUITAKTHKE
[IAPEHTEPAJIbHOIO  BHUPYCHOIO T€NaTuTa, M IMOAXOAbl K OpraHM3allud U  IPOBEICHUIO
BaKIIMHONPO(MUIAKTUKYA B PaMKaX HAlMOHAJIBHOTO KalieHAaps MpOo(UIaKTUYECKUX MPUBUBOK U
KajeHaapss Npo(UIaKTUYECKUX TPUBUBOK 110 SMHAEMUOIIOTHYECKUM I[IOKAa3aHUAM M OLEHKH
3G PEKTUBHOCTH BaKIIMHALMK HA TEPPUTOPUH TPYIIBI ceMeHHbIX Bpadei Ne7, B LlenTpe cemeiinoi
MeauiuHbl ropona xanan-Ada.

Mamepuanvt u memoowl uccied08arHUs.

Marepuanom Il MPOBEACHUS aHAIM3a CIYXHJI MEAUKO-WH(OPMALMOHHBIA OTAEN IEHTpa
cemeitHoii Meauuuubl (LICM), «®Dopma xypHana perucrpanuu HCCIEIOBaHUN Ha BHUPYCHOIO
renaruta B (HBV)» xabunera mns mpoBeneHus skcrnpecc tecta BupycHoro remaruta C (HCV),
«KypHan peructpanud O TPOBEICHWM BaKIWHAIMKM OT BHpycHoro remaruta B (HBV)»
IIPUBBIYHOTO KabuHeTa rpynmsl ceMeiHbix Bpaueil (I'CB), «®opma xypHasla perucTpaluu Jull ¢
IIOJIOKUTENIbHBIM pe3yabTaToM Ha BHUpycHoro renaruta B (HBV)», takxke MeaunMHCKUE KapThl
HACEJICHUS C TIOJIOKUTEILHBIMH pe3yiibTaTaMu dKcrpecc tecta [1-7].

B xome wuccrnemoBaHus NpPUMEHSIM METOMBI ompoca Uisi cOopa 3MHUIEMUOIOTHYECKOTO
aHaMHe3a JIMI[ C IOJIOKUTEJIbHBIMU pe3ylbTaTaMl Ha MapeHTEPajJbHOIO BUPYCHOIO TemaTuta u
MH(GOPMHUPOBAHHOCTH HACEJICHUS O MPOBEICHUU JKCIPECC TECTHUPOBAHUHM W BAKIMHALIMU TPOTHB
MapeHTePaIIbHOTO BUPYCHOTO TeMaTHTa CPeld B3POCIIOT0 HACETIEHUSI.

OOpaboTka MONYYEHHBIX JaHHBIX MPOBEJAEHA C HCIOJb30BAHUEM TaOIMYHOTO pegakTopa
Excely 2002 ¢ makerom ananmuza mis Windows XP.

Pesynomamot u ux obcyscoenue

Vcnonb30BaHbl JaHHbIE Tpymnbl ceMeHbIX Bpauedl Ne7, B LleHTpe ceMelHON MeqUIIMHBI
ropoma JKaman-AbGan, KOTOPBIH HAXOMUTCS HA PACCTOSHUM 15 KM OT Topoma u OOCTyKHBacT
cesbcKoe HaceseHue ceno TalirapaeBa, mpuKperieHHbIH K ropoay Kaman-Ab6an. Ha teppuropun
cemeiHbix Bpaded Ne7 mpoxkuBaer 10059 uenoBek, M3 HMX B Bo3pacTe OT 18 ser m crapue
cocTaBisAoT Bcero n=5581 (62,4%) 4enoBek, KOTOpble MOANEKAT MPOPUIAKTUIECKON BaKIIMHALIUN
MIPOTUB NapEHTEPATLHOTO BUPYCHOTO renaruTa.

Opranu3zanys BaklIMHALMU HaceneHus Hayara 18 suBaps 2023 r. 3a 3ToT nepuos (¢ stHBaps 1o
nexabppb) 2023 rona skcmpecc-tectupoBaHue npountn n=241 (4,3%) uenosek, (mpotus 2,9% no
LEHTpY ceMeilHOM MenuiuHbl ropona). C oTpuuaTeabHbIMU pesyiabrataMu — n=236 (97,9%)
yenoBek (mpotuB 95,3% 1o LlenTpy cemeitHoil MeaUIMHBI TOpoAa). BISBICHO ¢ MOTOXKUTETFHBIMU
pesynbraramu aHanuza n=5 (2,1%) uenoBex (mpotuB 3,4% mo LleHTpy ceMelHOW MeIUIIMHBI
ropoza). Pesynprarsl orpaskens! B Tabnuue 1.

Tabmuma 1
HACEJIEHHME ITPOUIEIUINE SKCITPECC TECT HA BUPYCHOI'O T'EITATUTA B (HBV) 2023 r

Haumenoeanue  Bcezo Hoonescanu Ipowinu sxcnpecc Ompuyamenvuwiti  Ilonoocumenvhbi
18 u cmapwe mecm na HBV pe3ynbmam Ul pe3ybmam
n % n % n %
I'CB Ne7 10059 5581 241 4.3 236 97,9 5 2,1
HCM 119928 71307 2126 2.9 2056 95,3 70 3.4
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Takum o00pa3oMm, OXBar TECTUPOBAHUEM M BaKIMHAIMEH HAaceJIeHHs] MNPOKUBAIOIIUX B
CEJIbCKOM MECTHOCTH Ha TEPPUTOPHUM TPYIIIbI CeMENHBIX Bpadyei No7 cunmTaercst HU3KUM, OJTHAKO I10
cpaBHeHHIO ¢ lleHTpom cemeitHON wmenuiuHbl Topoma Ha 1,5% Oombme. M3-3a mepebost
obecrieyeHus Kcnpecc-rectamu ¢ [V kBaprana, TeCTUpPOBaHNE HA BUPYCHBIN IeMaTUT MPOBOMIIUCE
¢ MetogqoM uMMyHO(epMeHTHBIM aHanu3oM (M®DA) B maboparopun obmactHoro rentpa CITA/.
OO6cnenoBanbl 42 4YenmoBeka, C OTPUIATEIbHBIM aHAIM30M Ha BUPYCHOM rematut. Ha mepmyro
BaKlIIMHALMIO moanexano 278 wdenoBek. Ilpu aHanmuse exeqHEBHOM cpenHeld Harpysku
o0paImaeMoCTH HACeNeHUs] MYyHKT TECTUPOBAHHMS W BAKIMHAIIMM IPOTUB IMAPEHTEPATHHOTO
BHUPYCHOT'O TelaTuTa, B TEYEHUHU TOJa OYEeHb HU3Kas, 3a OIUH JeHb B cpenHeMm 1,1 yenmoBek (1o
entpy cemeiinoit meauiuabl ropona — 1,4). B Hauane opranu3aruu BakHaIMM, B saBape 2023
T, 32 1eHb — 6,6 dernoBek, B ¢eBpane- — 3,1 genoBek u mMapre — 1,2 genosek. [locnenyromnime
MeCSIBl eXeTHeBHAs Harpy3ka oOpamaeMoCTH Ha TEPPUTOPUU TPYMIBI CeMEHHBIX Bpaueil Ne7 u
IlenTpa cemeitHOM MemuIMHBI ropona — MeHee | denmoBeka 3a AeHb (Tabmuna 2). Takas Hu3Kas
o0palaeMoCcTh B3pOCIOr0 HaceleHUs 3a BaKIMHAIMEH MapeHTepaIbHOro BUPYCHOro renaruta B
OOBSICHSICTCSI TEM, 4YTO OpraHu3anus Obula Ha JOOPOBOJBHOW OCHOBE HACEIEHUS, 4YTO
CBUJICTEIBCTBYET O HEIOCTATOYHON CAaHUTAPHO-TIPOCBETUTEIHLHOM padOThI cpenu Hacenenus [ 1, 2].

Tabmuma 2
CPEJHAS EXXEAHEBHA S HATPY3KA ITYHKTA JJIs ITPOBEAEHN S TECTUPOBAHUA 1
BAKIIMHALIMN ITPOTHUB IMAPEHTEPAJIbBHOI'O BUPYCHOI'O I'ETTIATUTA 2023 r

Mecsaywi 3

I ] il v \ \ VIl VIHI IX X Xl XIl r§

&

I'CB Ne7 66 31 12 08 02 03 05 0,4 03 03 07 02 11
ocMm 54 41 23 06 05 12 038 04 06 03 03 0.07 14

ITo Bo3pacTHON KaTeropuu, BbICOKasl 4acTOTa BaKIMHAIMM NE€PBOM, BTOPOH M TpeThei 103bl
IIPOTUB BUPYCHOTO Te€NaTuTa MPUXOAUTCA Ha Bo3pacTHylo rpynmy 50-59 mer (100,0-93,1 na 1000
HaceleHus) u Ha BTopoMm mecte — 40-49 ner (73,4-62,1 na 1000 Hacenenus). Ha Tpethem Mmecte —
60 ser u crapure (46,9-37,8 va 1000 nHacenenus). MuHuManpHas 4aCTOTa BAaKIIMHUPOBAHHBIX — B
akTuBHOM Bo3pacte 20-29 net (30,1-21,4 na 1000 nHacenenus). Ilo LlenTpy cemeiiHONM MeTUIIMHBI
ropoja Takke MpeoOiafaeT oOpallaeMoCTh 3a BaKIMHAIMEW BbINIE YKAa3aHHBIX BO3PAcTOB, HO
yacToTa o0panaeMocT BakMHauu Menble (32,1-63,4 na 1000 HaceneHus), yeM Ha TEPPUTOPUU
rpymnnbl ceMeiHbIx Bpadelt Ne7 nmpusenensl B Tabmnuie 3.

ITo mtoram 2023 rona He BaKIMHUPOBaHBI BTOPOI 10301 MPOTUB BUPYCHOro remarurta B
(HBV) — 1,8% uenosek (mpotuB mo LlenTpy cemelinoii memumnuasl — 6%), TpeTbeil n030i —
18,4% wuenoBek (MpPOTHB MO LEHTPY ceMmelHoW MemuiuHbl — 13,5%) Bropyro BakiuHanuio
MOJTy4aloT MocJe nepBoil BakuuHauuu yepes 30 qHel, TpeThsl BaKLIMHALUS [TPOBOIUTCS Yepe3 MATh
MeCALIEB IOCJIE€ BTOPOM comIacHO mpukasy MuHucTepcTBO 3apaBooxpaHeHus KbIpreizckoi
Pecnyonuxu Ne524 (Tabauua 3). B HacTosmee BpeMsi MPpOI0IKAETCsl TECTUPOBAHUE U BaKLIMHALINS
HACEJIEHNs Ha TEPPUTOPHUHM I'PYNIIbI CEMENHBIX Bpadel u ropona [7].

Jlyig mony4eHus! BaKIIMHALMK MPOTHUB NapeHTEPaTbHOTO0 BUPYCHOIO renaruTa 1o reHaepHoOMY
cocTaBy, OobIIIe oOpaIarTcs KEeHIIWHBI, TTepBas 103a — 62,6%, Bropas n1o3a — 67,3% u TpeThs
no3a — 59,2%. Myxuunsl: nepsas qo3a-— 37,4%, Bropas no3a — 37,7%, tpetbsa no3a — 40.8%.
(Tabnuma 4).

Cpenn obOparuBmuxcst 3a 1, 2, 3 BakmuHaIMei, OOJBIION YACIBHBIA BEC COCTABIISIIOT, HE
paboraromee Hacenmenne — 33,2-36,6% (kom-120), 3areM KOHTaKTHBIC JHIA C BUPYCHBIMHU
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renatutamu — 22-26,0% (kona-101) u Ha TpeTheM MecTe — MPEernoAaBaTeNIn JIeTCKUX JOUIKOIbHbBIX
yupexnaenuii (YY), cpenneit mxonsl, (CLI), cpennee cnenumansHoe ydeoHoe 3aBeacHue (CY3),
BbIciIee yueOHoe 3aBenenue (BY3) 22,4-24,4% (xon-121).

Tabmuua 3
MOJIYYUBUIME 1-2-3 103l BAKIIMHAIINU 110 BO3PACTHBIM KATET'OPUAM
3a 2023 r (121000 HaceneHue)

3 Bospacm/nem S
§ 18-19 20-29 30-39 40-49 50-59 60u > §
S n wn n u. n. n wn N oun n u. n. n own O
I'pynma cemelinbIx Bpaueit Ne7
1 38 30.1 64 428 71 73.4 69 1000 36 46.9 49.8
2 35 21.7 62 415 71 73.4 69 1000 36 46.9 48.9
3 29 21.4 44 29.4 60 62.1 63 93.1 29 37.8 399
LlenTp cemelHON MEIULIMHBI
1 4 0.7 311 12.7 719 416 631 514 534 634 284  30.3 36.0
2 4 0.7 294 11.9 618 358 616 503 523 621 280 29.8 338
3 3 05 225 9.2 555 321 526 428 468 55.6 244  26.0 28.3
. . . Ia6n1/1ua 4
YJEJIbHBIN BEC I10 ITOJIY BAKIHMHNPOBAHHBIX ITEPBOU 1 BTOPOU JO30U
ITAPEHTEPAJIBHOI'O TEITATUTA B (HBV) B 2023 1.
Tlon 1 sakyunayus 2 saKyuHayus 3 sakyunayus Cpeomnsis
MyxxunHa 37,4 37,7 40,8 38,6
Kennna 62.6 67.3 59.2 61,4

CaMblil MHHMMAaJIBHBIN yAENBHBIM Bec oO0palaeMoCcTH 3a BaKLUMHALUEH SBISIETCS

o0cieoBaHKe MO KIMHHYECKUM MOoKa3aHusMm 1o 3,6% (kox 113) u Boennocnyxamue (kox 111) —
3,6-4, 6% (Tabnuua 5).

Tabnuua 5
YI[EJ'H:HI:H71 BEC 1-2-3 103bl BAKIIMHAIIMU [TPOTUB BUPYCHOI'O I'EITATUTA HBV
1O KOHTHUHI'EHTY B 2023 1.

Koowiloosza 101 118 120 121 124 170 Bceeo
1 AGC u. 6 26 178 21 33 14 278
V. Bec 2.2 9,3 64,1 7.5 11,9 5.0 100
2 AbGc. 1. 6 25 174 21 33 14 273
V. Bec 2.1 9,2 63,7 17,7 12,1 51 100
3 AbGc. . 6 21 142 18 26 10 223
V. Bec 2,7 9,4 63.6 8.1 11.6 4.5 100

ITo IlenTpy cemeilHOW MeIUIMHBI TOpoAa TakKe OOJNBIION yIelbHbIM Bec oOpariaeMocTu
cocTaBUJIO He paboTaroiee Hacenenne — 52,4-52,7% u 52.9% (xon-120). Ha Bropom mecte —
MeaunuHckue padotHuku (11,5-11.6%) u 12,4% (xox 118) u Ha TpeTbeM MecTe — NpenojaBaTeiu
(A4y, CI, CY3, BY3) —no 10,3% u 9,6%. (xox 121).

Camblif HU3KMI YIeNbHBIH Bec 00pallaeMocTd Cpeau B3pocioro HaceneHus 3a 1, 2, 3
BaklMHauuen cocraBuiu ctyaeHTsl (0,3-1.4% (xon-122)) u chepa oOcinyxuBaHus (caloH KpacoThl,
taryupoBku u jip) — 0,7-0,8% (kom-123).
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[Ipyn mpoBeaeHHM S3KCIpPECC-TECTHUPOBAHMS HA BUPYCHBIM remarut BbIsABIEHO n=5 (2.1%)
YeJIOBEK C MOJI0KHUTEIbHBIMU PE3yIbTaTaMH.

[Ipu cOope H>MHUIEMUOTOTHYCCKUX aHAMHE30B JIMI[I C TIOJIOXXHTEIbHBIMH pPE3yJIbTaTaMu
AKCIIPECC TECTa BBISICHWIOCH, BOBMOXKHBIE UICTOYHUKHU 3apakKeHUe B POAMIbHBIX oMax — 40%, 1o
20% — B CTOMATOJIOTMYECKUX YUPEKACHHUSIX, KOHTAKTHBIE C BHPYCHBIM TE€NaTUTOM U
kpunrorennbie (Tabnwuma 6).

Bce nmma, ¢ TOMOKUTENBHBIMU pe3ylbTaTaMH Ha BUPYCHBIM TEMATHT, B3SITHl Ha
JMCTIAaHCepHBbIE Y4YeThl, BpauyoM KaOumHeTa HH(QEKIHOHHOro 3aboineBanusi lLlenTpa cemeitHON
MeaunuHbl.  OpraHu3oBaHbl  J1a0OpPaTOPHO-BUPYCOJIOTHYECKHE O0OCIeoBaHUS OOJBHBIX IS
JMArHOCTUKU OCTPBIX BHUPYCHBIX T€MaTUTOB, MEPBUYHO- BbISBICHHBIE XPOHUYECKHUE BUPYCHbBIE
renatutsl B, u C.

Tabnuma 6
BO3MOXHBIE UCTOYHUKU 3APAXEHMS JIWL I10 PE3YJIbTATAM DKCITPECC
TECTHUPOBAHUA 8 2023 r.

Honoorcumenvhoie Hcmounuk unghexyuu
mecmbl Jaeyenue y JleueHue 6 po0  KPUNMO2EHHbIE KOHmMaKmmvle
cmomamornoza dome u JII1Y
abcu % abcu % abc u % abc.u % aobc u. %
I'CB Ne7 5 2,1 1 20,0 2 40,0 1 20,0 1 20,0
ocM 70 3,4 18 25.7 10 143 28 45.7 10 14.3
Buvisoowt:

1. ExxenHeBHas oOpaljaeMOCTh HACENIEHUS B MYHKT TECTUPOBAHMSA M BaKLMHAIMNA MPOTHB
[IapEHTEPAIIbHOIO BHUPYCHOIO TIenaruTa, COCTaBWJIO B JieHb, cpeaHeMm 1,1 denoBek, oxaar
TECTUPOBAHWEM M BaKIMHALMEW HACEJIEHUS NPOXKHUBAIOIIUX B CEIbCKOW MECTHOCTU IIPOTHUB
[apEeHTEePAIIbHOTO BUPYCHOIO TremaTUTa Ha TEPPUTOPUM TPYHIbl ceMeHbIX Bpaueil Ne7(4,3%)
CUMTAETCs HU3KUM, HO Ooibmie Ha 1,5%. 1Mo cpaBHEHMIO C IOKa3aTeleM OXBaTa IO LEHTPY
ceMelHoM MeauIuHs (2,8%) ropona.

2. Bricokast yactoTa o0OpalaeMocTH 3a TEPBOM, BTOPOM M TPEThEil 103bl BaKIMHAI[MEH Ha
1000 HaceneHnue MpoTUB BUPYCHOIO renaruta B, mpuxoauTsest Ha Bo3pacTHyo rpymmy 50-59 ner,
40-49 ner m 60 mer u crapume. bonplmol yAeNbHBI BeC BaKIUMHUPOBaHHBIX C¢ 1, 2, 3 no3oi
BupycHoro renaruta HBV cocrasnser He paboraromiee Hacenenue (kox 120), 3arem Ha BTOpOM
MecTe — TOCYIapCTBEHHbIE M MYHMIIMINAJbHBIE ciyxkaiue (kox 124) m Ha TpeTbeM MecTe —
MeAUIMHCKHE paboTHHUKH (kox 118).

3. Ilpu HHU3KOM oOOpaliaeMocTH HaceleHHs 3a BaKIUHAlMEHd B IYHKT TECTHUPOBAHUSA U
BaKIMHALIMM B3POCJIOr0 HACEJIeHHs NPOTHB MAapeHTEepPalIbHOIO BUPYCHOIO TemaTHTa, JaHHOE
MEPOTIPUSITHE MOXKET MPOATUTCs (10 moHoro oxsara) — 20-30 jeT.
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BITEPBBIE BBISIBJIEHHASI BUY-UH®EKIHUSA Y BOJbHBIX
C ITPOI'PECCUPYIOIEM MHOI'OOYATOBOM JJEMKOSHIE®AJIONMMATUEN
(0030p JMTEPATYPHI M KIIMHUYECKHE CJIydan)

©Camuioanovies M. M., Ouickuii 20cy0apcmeenHvlil yHusepcument,
2. Ow, Kvipevizcman, medik-2010@mail.ru

NEWLY DIAGNOSED HIV INFECTION IN PATIENTS WITH
PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY
(Literature Review and Clinical Cases)

©Satybaldyev M., Osh State University,
Osh, Kyrgyzstan, medik-2010@mail.ru

Annomayusn. B mnocneguue rtomel B Keipreizckor PecnyOonmuke  BUY-undexuust yarmie
BBISIBISICTCSL B MPOJBUHYTYIO CTAJMI0 Ha ()OHE 3AITyIICHHBIX OMIMOPTYHUCTHYECKUX WHQEKIUH.
[To3nnee BbIsiBiIeHHE UL, XUBYHMX ¢ BUY sBigercsd npuuvHON MHBAIUIU3ALMU OONBHBIX U
JIETAJbHBIX HCXO/IOB M3-32 HECBOEBPEMEHHOIO Hayajla aHTUPETPOBHPYCHOM T€panmuu U TO3AHEH
PO HUIAKTUKYA ONMOPTYHUCTHYSCKUX WHGpeKnuid. CaMbIM TPYIHO JTUArHOCTUPYEMBIM BTOPUYHBIM
3a0ojeBaHMEM B TOpOABUHYTYI0 cramuio BHUY-uHexknum sBIseTcs MpOrpeccupyromas
MHOToo4YaroBasi JieiikosHuedanomnarus 4acto ¢ HeOmarompusaTHbIM ucxofoM. I[IpencraBieHsl nBa
BIIEPBBIC BBISIBICHHBIX KIMHHYeckuX ciydass BUY-undexiuu y OOTBHBIX €O  CIOXKHOU
JMArHOCTUKON IPOTPECCUPYIONIEH MHOTO0YaroBOi JieWKo3HIepaonarueid, KOTOphIE MOTYT
MOBJIUSTH HA MOBBIIICHUE HACTOPO)KEHHOCTH Bpavyeil B OTHOIICHUH 3TUX 3a00JICBAHMIA.

Abstract. In recent years, in the Kyrgyz Republic, HIV infection is more often detected at an
advanced stage based on of advanced opportunistic infections. Late detection of people living with
HIV causes disability and death due to untimely initiation of antiretroviral therapy and late
prevention of opportunistic infections. The most difficult secondary disease to diagnose in the
advanced stage of HIV infection is progressive multifocal leukoencephalopathy, often with an
unfavorable outcome. This article presents two newly identified clinical cases of HIV infection in
patients with difficult-to-diagnose progressive multifocal leukoencephalopathy, which may increase
doctors' alertness to these diseases.

Kniouesvie cnosa: BUU-undexys, npoaBUHYyTask CTaaus, ONMOPTYHUCTUYECKHE MH(DEKLUH,
IIPOrPECCUPYIOLIAsi MHOTO0Yaropas JIEHKOIHIE(asIonaTHsl.

Keywords: HIV infection, advanced stage, opportunistic infections, progressive multifocal
leukoencephalopathy.

I[lo ompenenennto BO3, mpoaBunyras craauss BUWUY-undexkuun xapakrepusyercs
konuyecTBoM kietok CD4<200 knerox/mMm3 winu KiaumHHUYecko cramgueit 3 wiu 4 mo BO3 y
B3pOCIBIX U MoapocTKoB. JIroau, xkusymue ¢ BUY (JDKB) B mponBUHYTYIO CTaHI0 MOABEPraloTCs
BBICOKOMY PUCKY CMepTH aaxe mocie Hadana APT; 3TOT puck yBelIWYMBAeTCsl ¢ YMEHbIIEHUEM
konuyectBa kietok CD4. Haubonee pacnpocTpaHEHHBIMH NMPUYMHAMHU TSDKETBIX 3a00J€BaHUM U
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CMEpTH SBJISIOTCS TyOepKyles, Tskelble OakTepralibHble HHPEKINU, KPUITOKOKKOBBIIT MEHUHTUT U
Mporpeccupyroias MHoroovaronas Jietikosuuedamonarus (ITMJT) [1].

[Iporpeccupyromass MHOroodaropast JielikodHmedamonarus ([IMJI) — 310 Tshkenas
OINMOPTYHUCTUYEKAs HWH(GEKUUs [EHTPAIbHOM HepBHOM cucreMbl mnpu BUY-unbexum,
BbI3bIBacMoe BupycoM JC (JCV). V JDKB npu CD4+ menee 200 ki1etok/MM® JCV  BbI3BIBAeT
MEPECTPOKY CBOEH MOJEKYISIPHOM CTPYKTYphl M  BBI3bIBA€T JIMTUYECKYIO HH(DEKINIO
OJINTOJICHIPOLIMTOB M aCTPOLMTOB LIEHTPAJIbHOM HEPBHOM CUCTEMBI, NMPUBOAS K MHOXKECTBEHHOMU
JEMHUEIMHU3ALMN B IOJIyIIAPUSIX TOJOBHOIO MO3ra, MO3XKEUKe M CTBOJiE Mo3ra. J[o mosBieHus
KOMOMHUpPOBaHHO anTUperpoBupycHoil Tepanuu (APT) IIMJI pa3BuBanace y 3—7% nauueHToB B
craguu CIIM/la 1 moutu Bcerga mpUBOAMIIA K JIETaJTbHOMY MCXOAY; CIIOHTAHHBIE PEMHCCUU OBbLIU
penkumu. braromaps mmpoxomy ucnonb3oBanuto APT 3a6oneBaemocts [IMJI 1 cMepTHOCTE cpen
JDKB, y KOTOpBIX pa3BUIOCH 3a00JI€BaHKE, CYIIECTBEHHO CHU3MIACh. OJTHAKO CTOUT OTMETHUTh, YTO
MPOrHO3 3a00JieBaHUs, MO-TPEKHEMY, OCTAaeTCs IJIOXMM MpU HE JauarHoctupoBaHHoi BUY-
nHpexknuu. OObyHO marueHThl, crpamaromme BUY-accomuupoBannoit ITIMJI,  OwicTpo
IIPOrPECCUPYIOT U YMUPAIOT B T€UEHUE 6 MECSILIEB.

[IMJI MoxeT mposIBIATHCA PA3NUYHBIMU KIMHUYECKUMHU CHUMIITOMAMU B 3aBUCHMOCTH OT
MecTa JIOKAJIM3allMi TOPaKEHUs TOJOBHOTO MO3ra, YTO JIelaeT €ro MOTEHIMAIbHO CXOXKHUM C
JIpYyTUMU 3a00JIeBaHUSIMU TOJIOBHOTO MO3Ta, IPUBO/IS K HEBEPHOM JUarHocTuke [2, 3].

[lenpro sABIAETCS NMPEACTABICHUE JBYX KIMHUYECKUX CIIy4aeB BIIEpPBbIE BbIsABICHHOW BMY-
uHpekn y OonpHBIX ¢ pasButHeM [IMJI B cOmMpoOBOXICHHWH C JIUTEpaTypHBIM 0030pOM IS
MOBBILICHUS HACTOPOXKEHHOCTH Bpayeil B OTHOILIEHUH TAHHBIX 3a00I€BaHUA.

Knunuueckuti cayuan 1: bonpHoi A. 49 ner, rocnutanu3upoBan B Mae 2022 roga B
peaHUMAalMOHHOE OT/IEJICHUE CTallMOHapa B TSAKEJIOM COCTOSHUU C Iof03peHueM Ha Mimemuueckuii
UHCYJIBT, IPU TOCTYIUIEHUU IIOCTOSIHHAS TOJOBHAas 00Jib, TOJOBOKPY)KEHHE, 3aTOPMOKEHHOCTb,
IIaTKOCTh TpPHU XOAb0e, MEepHOAMYECKOe  HapylleHHe pedd, oOmas caabocTh, MOBBIIICHUE
TeMreparypsl Tena Bbiie 38°C, CHHKEHHE alleTUTa, COHJIMBOCTh. Ha KOXKHBIX MOKpOBax Bcei
MIOBEPXHOCTU TYJIOBUILA UMEIOTCS ajulepruyeckue BbIChIaHusA. [loakoxHO-KuUpoBas KieTdarka
pasBura cnabo. CyxoxuiabHble peduiekcsl D=S, xuBble, ABYCTOPOHHUN cHUMITOM MapuHecky-
PagoBuua, B mo3ze PomOepra He yCTOHYMB, NpU TNPOBEJCHUM MalbLEHOCOBOH MpPOOBI
npoMaxueaemcs.

Co cnoB mamueHTa U POACTBEHHUKOB BJIOBEI] HECKONbKO JjeT, 20 J1Hel Ha3aa NepeHec
CWJIBHBIN CTpecc, YTO IPUBENIO K 000CTPEHUIO TICOpHa3a U NoJarpsl, HOJy4Yn JIEYEeHUE HapOAHBIMU
cpeacTBamMH (TpaBaMHM), IOCIE YEro MOSIBIINCH BbIIIeonucaHHble kano0sl. B 2004 r B pesynbrare
ATII nepenec UYMT, crpamaer nogarpuuyeCKuM apTpUTOM B TEUEHUE MHOTUX JIET.

Jlabopamopmuvie Oaumnvie: B o0mem aHammze KpoBH oOTMeudanuch 303uHOpmmms (15%);
yckopenHoe COD (33 mm/4); ocCTaJbHBIC TOKa3aTed HE OTKIOHSJIMCh OT HOPMBI, BKJIOYAs
mumbouutsl (30%).

B nuxBope oOHapyxeH 1nuro3 — 27 KI/MKJI, mpeacrasieH HedTpodumamu (14%),
mumdoruramu (10%) u snuTenuanbHbIMU KieTkaMu (3%), apyrue mokasarenu ObUIM B Ipejelniax
HOPMBI; B aHAIM3€ KpoBU oOHapyxkeHbl aHTuTeNna K SARS-COV-2 knaccos IgM (KI1=3.39) u IgG
(KI1=2.64); uuromeranosupycy (IgG-111.7 En/mm), BIII' T u II tuma (IgG-13.7 S/Co).
Kpunrokokkosbiii antured B CMXK 1 MukoGakTepuu ObLIH OTPULIATETEHBIMU.

ITocne momyuenust pesynsratra MPT romoBHoro mosra, rae oOHapy)k€HO MHOI0OYaroBoOe
nopakeHue rojgoBHoro mosra (Pucynok 1), 6b110 mpoBeaeHo TectupoBanue Ha BIY.

Pesynbrar anannza Ha BUY okaszancs MOJOKHUTENBHBIM C BBICOKOM BUPYCHOM Harpys3kou
1480000 xommii/mi. Bbul ycTaHoBIeH AMarHo3 BrepBble BbiABIeHHONH BUY-undexnuu, craauu 4.
Ho gepe3 3 aHs ¢ MOMEHTa yCTaHOBJIEHHUS AUAarHo3a OONBHON CKOHYAICS.
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Pucynok 1. MPT GompHOrO A. B Tamamycax, nmeBoii remuchepe MOPKEUKAa M 3aTBUIOYHON J0Je
MPaBOro MOJYyLIapusi TOJIOBHOIO MO3ra ONPEACNAIOTCS O4Yarn ¢ HEOJHOPOJHO THIEPUHTEHCUBHbIM MP-
currajgoM. Menkue ouaru T2 mpocBeYrBaHUS B JIOOHBIX JOJISX, BUCOUHOM JI0JIe CIIPaBa M 3aTHUIOYHOM JT0JIe
cleBa

Knunuueckuti caywau 2: bonpHont T. 23 ner He »eHar, TpyaoBod wmurpant B PO,
rOCHUTAIN3UpOoBaH B jaekabpe 2023 roma B OTHE/IEHHME HEBPOJOIMM B TSXKEJIOM COCTOSIHUU C
M0JI03pEHHEM Ha MEeHUHTo3HUedanut. [lpu nocrynienun co3HaHne HapylIeHo, He OPUEHTUPOBAH B
MeCTEe U BPEMEHH, MOHUKEHHOI'O IUTAaHMSI, YBEJIMUEHBI 3a/IHE-1IEHHbIE, TOAUETIOCTHBIEC U TaXOBBIE
TuMQOY3Tbl, SBICHUS CTOMAaruTa, TEPIETHYECKUE BBICHIIAHUA Ha Ty0ax, MOJOKHUTEIbHBIC
MEHHMHT€albHble  CUMOTOMBI  (PUTMJIHOCTb  3aThUIOYHBIX MBI, CUMOTOMbI KepHuHra,
Bbpynzunckoro). Co cioB poACTBEHHUKOB 3-4 Mecslla Ha3aJ Havyall KaJloBaThCsl Ha NEPUOAMUECKOe
MOBBILIEHUE TEMIIEpaTypbl Tela, O03HOO, CYIOpOorH, NOTEepr Macchl Tena. Mecdl Hazan
TOCTIMTAIM3UPOBAH C TUArHO30M JabopatopHo He noaTrBepkaeHHbI COVID-19.

WHbapKT rosoBHOr0 Mo3ra HEM3BECTHOIO Cpoka JaBHOCTU. CHHIPOM BepTeOpOoOa3HIIspHOIM
apTepualbHOM cucTemsl. [lociae MpOBENEHHOIO JIEYEHUsT COCTOSIHME HE yaydmuiaochk. Hacrosmas
rocrnuTaiu3anus nosropHas. JlaGoparopHble naHHble: B oOmem aHain3e KpoBH OTMEYaJUCh
anemus (HB-84 r1/nm), nmumdonenus (12,4%); ocranbHble TOKa3aTreaud B TpeiAeliax HOPMBI.
[TeueHOUHBIE U TOUEUHBIE TECTHI 0€3 OTKIOHEHHH.

AHanu3 JTMKBOpA MOKa3aj c¢1abo MYTHYIO MPO3PavyHOCTh, MOBBIIEHUE IUTO3a — 34 KII/MKI,
npeacrasieH Heutpodunamu (19%), mumdbonuramu (15%), npyrue mokazaiu ObUIM B Tpeenax
HopMbl. [Ipu nmocese nukBopa obHapyxkeH Staphylococcus aureus. MPT romoBHOro mosra JiaHHbIe
32 MHOTOOYaroBble MOpaXXeHUs: 000MX MOIYIIApUi TOJIOBHOIO MO3ra, CTBOJIAa U 00oUX TreMucdep
Mo3xkeuka (PucyHnok 2).

Pesynsrar MPT mnocinyxun ocHoBanueM s tectupoBanus Ha BUY. Ilomyuen
MOJIOKUTENIbHBIN  pe3ynbrar, BHpycHas Harpy3ka cocraBuna 5410000 xomuii/mn, CD4+ 30
KJeTok/MM3. bbul ycTaHoBNIeH nuarHo3 Buepsblie BeisgBieHHO BUY-undexuuu, cranuu 4. bonpHoi
CKOHYaJICA Yepe3 4 IHsS OT MOMEHTA YCTAaHOBJIEHMSI IUarHo3a.
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Pucynok 2. MPT 6onbaoro T. CybapaxHoujanbHble TIPOCTPAHCTBA YMEPEHHO PaCIIUPEHO B JTOOHBIX
nossix. OnpenenstoTcesi MHOr0O4aroBble MOpaKeHUs: 000MX MONTyIIapuii TOIOBHOTO MO3ra, 00enx remucdep
MO3KeUKa ¥ CTBOJIA TOJIOBHOTO MO3Ta, 0€3 YeTKUX KOHTYPOB, ¢ ycuieHneM MP-curnana B T2.

Obcyacoenue. 1lpencraBieHHble KIMHUYECKME Clydyad IIOKa3bIBalOT BbisiBleHHMe BHY-
MHQEKIMM Ha MpOABMHYTOM craguu npu pazsutuu I[IMJI, kxoTtopas BbI3Bana TPYJHOCTH
JMArHOCTUKHU. 3aTpyIHEHUs CBsI3aHbl C 0YaroBbIM HeBposorunyeckum aeduuutom IIMJI, kotopsriii
BapbUpyeT OT JIOKAJIU3alUU MPOLECCa, IOCKOJbKY JIEMUEIMHU3UPYIOIINE MOPAXKEHUS] MOTYT
BO3/I€MCTBOBaTh Ha pa3iuyHble 00JacTH MO3ra, MPUBOAS K €AUHUYHBIM WJIM MHOXXECTBEHHBIM
O4aroBbIM H3MeHeHHsM. HapylieHus MOryT 3arparuBarh 3aTbUIOYHbBIE JONM (YTO NMPUBOAUT K
IeMUAHOIICUH), JIOOHbIE M TEeMEHHble JA0iu (MposBIsIOIIMEcs Kak adasus, remMumnapes u
TEeMHUCEHCOPHBIN neduuuT), a TakkKe HOXKH MO3KeUYKa U [Iybokoe Oenoe BellecTBO
(mposiBnAOIIMECS Kak aucMeTpust U atakcus). [lopakeHre CIMHHOTO MO3Ta BCTpPEYaeTcsl peako, B
TO BpeMs KaK 3pUTENbHBIE HEPBHI HE 3aTparusarorcs [4, 5].

[lepBoHaYaIbHBIE CUMIITOMBI OOBIYHO HAYMHAIOTCS C OTPAaHUYEHHBIX HAPYIIEHUH (Hampumep,
cJ1a00CTH B OHON HOT'€), KOTOPbIE CO BPEMEHEM YCHIIMBAIOTCSI U PaCIpOCTPAHSIOTCS Ha OONbIIYIO
o0nacTh (Hampumep, pa3BUBACTCS TeMHUIAPE3), MOCKOJBKY IMOPAKEHUSI PACTIPOCTPAHSIOTCS TI0
KOHLIEHTPUYECKUM WM COCEHUM YydacTkaM Oejoro BemiecTBa. bonee mmpokue KIMHHYECKUE
cuapombl [IMJI, Takue kak U3MEHEHUS MOBEJCHUS, TEMEHIUS WIK 3HIeanonarus, BO3SHUKAIOT B
pe3yibrate MHOKECTBEHHBIX TOpPaK€HUH, HO PEIKO MPOSBISIIOTCS Ccpa3y B KIMHUYECKOM
CUMIITOMATHKe [6, 7].

JluHamyKa pa3BUBAIOIICHCA JEMHUEINHU3ALMA C KIMHUYECKHMM IPOTPECCUPOBAHUEM B
TE€YEHHUE HECKOJBKHMX HENENb YacTO JAeT KU K rnocraHoBke auarHo3a [IMJI, mockonbky apyrue
OCHOBHbIE OMNIMOPTYHHUCTUYECKHE O4YaroBble 3a00JIeBaHUSI TOJOBHOTO Mo3ra (uepedpanbHbli
TokcoriazmMo3 U nepsuyHas juMmdoma [[HC) oObiuHO mporpeccHpyroT B TeUEHHE HECKOIbKUX
4acoB WJIM JIHEH, a MH(apKThI TOJJOBHOTO MO3ra Ha4YMHAIOTCS emle Oosiee BHe3anHo. Tem He MeHee,
[IMJI uHorna ommOGOYHO MPUHUMAIOT 33 Pa3BUBAOLIMICS MHCYIBT, KOTOpbIH, kak u [IMJL, sipko
BBIp@XEH HAa MarHUTHO-pe3oHaHCHOU Tomorpaduu (MPT). OyaroBoe nopakeHue roJloBHOTO MO3ra
MOKET UMUTHUPOBATh UHCYJIBT; OJHAKO IPOrpeccUpyloliee TeUeHNne J0JKHO CeNaTh 3TOT AUAarHo3
MeHee BeposTHhIM. ['0oBHAs 60i1b 1 uxopaaka He xapakrepHsl i [IMJI, a ux Hanuuue Moxer
yKa3bIBaTh Ha HaJIM4ME JIPYroi onmopryHUCTHUecKod MHpekuuu. Cynoporu BO3HUKAIOT MOYTH B
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20% cinygaeB IIMJI u cBsizaHbl C NOPAKEHUSMH, HEMOCPEACTBEHHO NPUIIETalOlMMU K KOpe
TOJIOBHOTO Mo3ra [8].

JlnarHocTrika TPOTPECCUPYIONICH MYIbTH(POKAIBLHON  JIelKodHIe(aIonaTu BBI3BIBACT
3aTpyaHeHus. V3MeHeHHs TMokaszarenei mnepudepuyeckoil KpoBH HE XapakTepHBI IS 3TOTO
3aboneBanusi. [lpyu ucciegoBaHUM CHMHHOMO3TOBOM JKHJIKOCTH, MPU3HAKU BOCHAJICHHS OOBIYHO
OTCYTCTBYIOT, XOTSl MOXET OTMEYarbCs HEeOOJBIIOE MOBBIIICHUE YPOBHS O€lika U HE3HAUUTEIbHbIN
uuto3. OpnHako, ans noarBepxkaeHus auarHoza IIMJI BosmokHo oOHapyxkenue JC-Bupyca B
JUKBOPE C IIOMOIIbIO MOJMMEPA3HON LEenHON peakuuu. OAHAKO YYyBCTBUTEIBHOCTh METOAA
coctaBisieT okosno 80%, cnenuduanocts 90-99%. Jlns ycTaHOBIEHHS auarHo3a HawOOIbIIee
3HAQUEHUE HMMEIOT JIy4eBbl€ METONbl MCCIIEJOBAaHUS TOJIOBHOIO MO3ra, NPEANOYTEHHE OTAAETCS
MarHuTHO-pe3oHaHcHoi Tomorpaduu (MPT), Tak kak npu komnbiorepHoit Tomorpaduu (KT) ouarn
[IOHMKCHHOW IIJIOTHOCTU IUIOXO Bu3yanusupyrorcs. M3menenus Ha MPT npu IIMJI Bcerma
HAUMHAIOTCA C HEOOJBIIOro, €IMHUYHOIO oOdvara JEeMHUEIMHHM3AIUH, IOCTENeHHO HpuodpeTas
KapTHHY MHOI0OYaroBOro MopakeHuss mosra. Oyard MOTryT pacrmojiaratbCsi B JI000M dYacTu
TOJIOBHOTO MO3ra, Kak [paBWiIO, OHM acCUMMETpU4Hbl. JlomonHuUTENbHBIE PpE3YIbTATHI,
MOJTBEPIKIAIOIINE TUATHO3, BKIIOYAIOT MOJOXUTEeNbHBIM BIY craTtyc u Koim4decTBO TUMQOIMTOB
CD4+ menee 200 KIETOK/MM".

O¢ddexTrBHOrO JIeUeHHUS AAHHOTO 3a00JIeBaHUSI HE CYIIECTBYET. Y HEKOTOPBIX OOJBHBIX
HACTYyIMaeT CTa0MiIn3anus mpouecca win ymydmenne Ha ¢one APT, y apyrux — mporpeccupyror
HeBposiornueckue Hapymienus. Hasnauenue APT mnokazano Bcem OompHbeiM ¢ [IMJI. B
OOJBIIMHCTBE CIIy4aeB pa3BUTHE JIETALHOTO HCXOJa HaOIIOMAaeTcsi 4epe3 HECKOJIbKO MECSIIEB,
MeJuaHa MPOJOJDKUTEIbHOCTH JKU3HM Iocie ycTaHoBiieHus auarHoza IIMJI cocraBaser 2-4
Mecsaua. Hecmotpst Ha cHukenue 3aboneBaemoctu [IMJI B apy APT, 3a0oneBanue no-npexHemy
IPUBOAUT K OYEHb BBICOKON CMEpPTHOCTH, @ Yy BBDKHMBIIUX OOJBHBIX COXPAHSIOTCS TSDKENbIE
HEBpoJIOTHUeckue paccTpoicTBa. Briasnenne BUY-undexnum Ha paHHUX CTagusX U OBICTpoe
Hauano APT moxer npenorBparuts pazsutue [IMJI, uto TpeGyeT MOBBIIIIEHHONH HACTOPOXKEHHOCTHU
Bpavell B OTHOUICHUU COCTOSTHUM, Pa3BUBAIOIIUXCS B 00Jiee paHHUE CPOKH 3a0oneBanus [9-12].
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Annomayus. Caenan 0030p 3apyOeKHOM TUTEpaTyphbl MO MPUMEHEHUI0 WHTHOUTOpa MpoTeas
— yJAMHACTaTMHA B KOMIUIEKCHOM KOHCEPBAaTMBHOM JICUEHUH U MNPOPUIAKTUKH OCTPOTO
nankpearuta. [lokasana kiIMHUKO-MaboparopHas 3(PGEeKTHBHOCTh Tpemapara B  IUIaHE
MpeIOTBpaIleHHs] Tepexofa HEMH(UIIMPOBAHHOTO MaHKPEOHEKpO3a B OCIOKHEHHYIO THOIHO-
HEKPOTUYECKYIO (OpMY C pa3BUTHEM aOJOMUHAIBHOTO CETCHCa, a TAK)Ke BIUSHUE HA PEe3yNbTaThl
JIEYEHHUS] U JICTAIBHOCTh. [IpUBEACHBI CYIIECTBYIONIME CXEMbl U PEKUMBl NpUMEHEHHs. B
MOCJIEIHUE TObI OBUTM TPEICTABICHBI 3HAYUTENLHBIE HAyYHbIE JOCTIKEHUS B OOJIACTU JICUEHUS
OCTpOro TMaHKpeaTHTa, OCOOCHHO B KOHTEKCTE €ro JeCTPYKTUBHBIX (opM. Pe3ymbrarsl
MHOTOYHMCIIEHHBIX HCCIIEIOBAaHUI MO3BONWIM CHOPMYIHPOBATh PEKOMEHIAINH, HAPaBICHHbIE Ha
ONTUMU3AINIO TOAXOJ0B K JICYCHHUIO M YAy4IllEeHWe MPOTHO3a 3TOro cocTostHus. MccrnemoBanus
BBISIBIJIM KJTFOUEBBIC (DAKTOPHI, BIMSIONIME HA MPOTHO3 W HUCXOJ JICUYEHHUS OCTPOrO MaHKpeaTHuTa,
BKJIOYAsl CTEMEHb JECTPYKIHMH TOMKEITYJOYHON IKele3bl, KIMHUYECKHE U J1abopaTopHbIe
XapaKTEePUCTUKU MALMEHTOB, a TAKKE OCJIOKHEHHUS, CBI3aHHbBIE C PA3JIMYHBIMUA METOAAMHU JICUCHHUS.
OTH JaHHBIE TTO3BOJIAT XUPYpraM pa3padarbiBaTh HHAUBUAYATbHBIC CTPATETUH JICUCHHS, YIUTHIBAS
OCOOEHHOCTH KaXXJOro ciiydyas. YJIMHACTAaTHH SIBISETCS HE TOJbKO HMHTUOMUTOPOM IpoTeas, HO
o0agaeT MPOTUBOBOCHANIUTEILHBIMA U UMMYHOMOAYIUPYIONIUMHU cBolicTBaMu. [lo pe3ynbraram
MHOTOYHMCIIEHHBIX 3apyOeXHBIX HCCIEJOBAaHMN JOKa3aHa BBICOKAs KJIMHHUKO-JIa0OpaTopHas
3¢ (HEKTUBHOCTh yIMHACTAaWHA B KOMILJIEKCHOM JIEKAPCTBEHHOW Tepaluyd OCTPOTO MaHKpeaTuTa. A
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TaKXke mpeaynpexiacHuu ero u (wm) runeppepmerremun npu DPXIIT u pacmmpeHHbIX oneparusax
Ha OpraHax MaHKpearo-1yoleHaJIbHOW 30HBI. YIMHAcTaTUH Haubosiee 3P¢GEeKTUBEH MPHU OTEUHOU
dbopMe OCTpOro mNaHKpeaTuTa W acCeNTUYECKOM MaHKpeoHekpose. llpu wuHPUIEpPOBAaHHOM
MAaKPEOHEKPO3€ C BBIPAKCHHON OpPraHHOW CHCTEMHOW HENOCTAaTOYHOCTHIO WU (HDOPMUPOBAHHUU
THOMHO-HEKPOTHUYECKUX OYaroB B 3a0pIONIMHHOM HPOCTpaHcTBE (a0JOMUHAIBHOM CEICHCE)
npenapar He 3G(HEeKTHUBEH.

Abstract. The purpose of this literature review is to assess the completeness and significance
of recent research on the treatment of a destructive form of pancreatitis for public health and
scientific achievements, highlighting areas that require further detailed study. A review of foreign
literature on the use of the protease inhibitor ulinastatin in the complex conservative treatment and
prevention of acute pancreatitis is made. The clinical and laboratory effectiveness of the drug in
preventing the transition of uninfected pancreatic necrosis into a complicated purulent-necrotic
form with the development of abdominal sepsis, as well as the effect on treatment results and
mortality, has been demonstrated. Existing schemes and modes of application are given. In recent
years, significant scientific achievements have been presented in the field of treatment of acute
pancreatitis, especially in the context of its destructive forms. The results of numerous studies have
made it possible to formulate recommendations aimed at optimizing treatment approaches and
improving the prognosis of this condition. Studies have identified key factors affecting
the prognosis and outcome of treatment of acute pancreatitis, including the degree of destruction of
the pancreas, clinical and laboratory characteristics of patients, as well as complications associated
with various treatment methods. These data will allow surgeons to develop individual treatment
strategies, taking into account the specifics of each case. Ulinastatin is not only a protease inhibitor,
but also has anti-inflammatory and immunomodulatory properties. Based on the results of
numerous foreign studies, the high clinical and laboratory effectiveness of ulinastain in the complex
drug therapy of acute pancreatitis has been proven. And also, to prevent it and/or hyperfermentemia
during ERCP and extended operations on the organs of the pancreato-duodenal zone. Ulinastatin is
most effective in the edematous form of AP and aseptic pancreatic necrosis. In case of infected
pacreonecrosis with severe organ-systemic failure or the formation of purulent-necrotic foci in
the retroperitoneum (abdominal sepsis), the drug is not effective.

Knrouesvie cnosa: ynuHacTaTuH, OCTPbIM MAHKPEATUT, MAHKPEOHEKPO3, MHTUOUTOP MpOoTeas,
JIeKapCTBEHHas Tepanus, HHPEKIIMOHHbIE OCIOKHEHMS, JI€TaTbHOCTb.

Keywords: ulinastatin, acute pancreatitis, pancreatic necrosis, protease inhibitor, drug therapy,
infectious complications, mortality.

B GonbimHCTBE ci1y4aB ocTpoe BocnajeHue nomkenynounoi xenessl (IDK) orpannunBaercs
JOKAJIBHBIM ~ CEPO3HBIM  BOCHAJIEHUEM, KOTOpPOE IpU  HA3HAYECHUM  CHUMITOMAaTHYECKOU
KOHCEpBAaTHUBHOW Tepanuy, Kak MpaBUiIo, MPUHUMAeT abopTUBHBIA xapakrep. OmHako y 15-20%
OOJIBHBIX OCTPBIA MaHKPEATUT TpaHC(HOPMUPYETCS B HEKPOTHUECKYI0 (opMy (ITaHKPEOHEKPO3),
pacnpocTpaHseTcs Ha MpWIekKallue TKaHW, HMEET TSDKEIOE€ TEYEHUE C  BBIPAKEHHBIM
MHTOKCHKAIIMOHHBIM CHHIPOMOM, JUCQYHKIMEH IPYrUX OpPraHOB U CHUCTEM U IMPHUCOETUHEHHUEM
MH(}EKIMH BIUIOTH 10 pa3BUTHs abaoMuHaNIbHOro cerncuca [1.2]. B cB3u ¢ TakuM paziudueM 10
MOp(}oIOruueckuM XapaKTepUCTHKaM, MaTOreHe3y, KIMHUYECKOM KapTHHE B 3aBUCUMOCTH OT I10
TsDKecTH 3a0oneBaHus - jetaibHOCTh pu Ol konebnercs B mmpokux npenenax — ot 0-3,1% mpu
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JEerkux oTeuHblX ¢opMax 10 80% npu TOKENbIX JECTPYKTUBHBIX € HH(EKIMOHHBIMU
oclioKHeHusAMH [3-7].

B naroreneze octporo mnankpearutre (OII) ogHUM M3 OCHOBHBIX MaTOr€HETHYECKUX
MEXaHM3MOB CYMTACTCS CIIOHTaHHAsl aKTUBAIMS TPUIICHHA, IPUBOIAIIAA K (DEPMEHTHOMY ayTOIH3Y
napenxuMbl [DK u aktuBauum Apyrux (epMEHTOB ¢ MHAYKIHMEH CHCTEMHOIO BOCHAIUTEIBLHOIO
orBeta (CBO), mpu akTUBHOM YYacTUM HMMYHOLIUTOB. OTO HPUBOJUT K TPOMOO3y COCYHIOB,
UIIEMUU ¥ HEKpo3y (04aroBoMy, CyOTOTaJIbHOMY WM TOTanbHOMY) xene3bl [8]. Ilpu sTom
3alIUTHBIE MEXAHU3MBI HE CIIOCOOHBI MPOTHUBOCTOSATH CIIOHTAHHOW arpeccCHH TPUIICHHA U JPYTUX
IIPOTEOJIMTHUECKUX (EPMEHTOB (XUMOTPHUIICMHA, MPOTEa3) — TOKCHUYECKas SH3UMOINATHS, YTO
ABISICTCA TPEIUKTOPOM AaKTHBALMU JAPYrMX (EpPMEHTOB, KaJJIMKPEUH-KUHUHOBOW CHUCTEMBI,
KOMIIOHEHTOB KOMIUIEMEHTA, Kackaja Koaryasluud M Jp. IAaTOJIOIMUYECKUX pEeaKLHi, HUTOroM
KOTOPBIX SIBIISIETCSl «YKJIOHCHHME» AaKTHMBHPOBAHHBIX (EPMEHTOB B KpPOBb M JIUMQy, a TaKxke
pacrpocTpaHeHue npolecca 3a IpeAesbl XKejae3bl B 3a0pIOIIMHHOE IPOCTPAHCTBO, YTO COBMECTHO C
TOKCHHAaMH U JIPYTUMH OMOJIOTMYECKH AaKTUBHBIMH BellecTBaMH (KMHUHAMHU, TMCTAMUHOM U JIp.)
cocTaBJIsieT OCHOBY 3HA0TOKcHK03a ipu OII [8, 9].

To ectp, BaxHelmum Tpurrepom mnarorenesa OIl — TpuncuH. AKTHBaLuUs TPUIICHHOTEHA
IIPOUCXOUT MO ACUCTBUEM KJIETOUHON IIUTOKUHA3BI, BBIXOJSAIINM BO BHEKJIETOUHOE IPOCTPAHCTBO
BMECTE C TPUIICHHOI'€HOM IIpU MOBPEXKACHUHU allMHO3HBIX KieTok 1K, a takxke docdonunasel A u
JIUTIa3bl, BRI3BIBAIOIIUX JIMIIONN3 U KMPOBOM HEKpO3 co cMemenneM pH B kuciyro cropony [9-13].
Hcxon 3aBUCUT OT COCTOSIHMSL CUCTEMBbI «TpurncuH-uHruoutop» [10]. IlosTomMy uHruOUTOpHI
poTea3 MOryT OJIOKMpOBAaTh HapacTarolllee caMmollepeBapuBaHue (ayroayronu3) kietok DK,
CHM3HUTb aKTUBHOCTh BOCHAIUTENIBHOM peakiMi 1 MHTEHCUBHOCTb KOAryJIOMaTHH.

Kak ykaspiBaer C. A. Bynrakos [14], 3peKTHBHOCTh HH OAHOTO M3 NENTUIHBIX MPETAPATOB,
IIPUMEHSIEMbIX B MAHKPEATOJIOrHMH, B TOM YHUCIIE OKTPEOTHAA (aHAJIOra CaHJOCTaTMHA) HE MMEET
JOCTaTOYHOU JoKazatenbHOM 0asbl [15]. B atoit cBssu B CIIA u crpanax 3amamgHoii EBporms
MPAKTUYECKH OTKA3aJIMCh OT UX MCIIOJIb30BAHUA B KIMHUYECKOM mpakThke. OO0 3TOM e rOBOPUTCS
B crarbe lO. C. Bunnuk [16], roe yrBepxknaercs, 4ro npu OII, akoObl, pe3ynbTaThl
CHUCTEMAaTH4ECKOT0 0030pa CBUAETEILCTBYIOT 00 OTCYTCTBHH 3HAUUMOTO (OYEBUAHO, 10CTOBEPHOTO)
BIIMSHHUS Ha JIETAJBHOCTh M YaCTOTy Pa3BUTHS THOMHBIX OCJIOKHEHUH JIEKAPCTBEHHBIX CPEICTB,
CHIDKAIOIMX  (epMeHTaTUBHYI0 akTuBHOCTh IDDK (arpommua, mirokaroHa, IMMETHAMHA,
COMaTOCTaTMHA W €ro aHajoroB), a TaKXe WHTHOUTOpPOB mpoTea3 (rabekcara, WHUIIPOIA,
yAMHACTaTUHA, anpoTWHUHA). [lpu STOM aBTOpBI CCBHUIAIOTCS BCEr0O Ha OIHO 3apyOexHOe
uccienoanue [17], U B KadecTBE BECKOIO apryMEHTa CUMTAIOT OTCYTCTBHE B MEXIyHapOIHBIX
KIMHUYECKUX PEKOMEHJAUAX BO3MOXKHOCTH 3(PdeKkTuBHOM MenukameHTo3HoU Tepanuu npu OI1
[2].

OpHako 37€Ch K€ OIHOBPEMEHHO aBTOpbl [16] yKa3pIBalOT Ha METONOJOTHYECKUE
OTpaHUYEHUS] U HETOYHOCTH, UMEIOIINEcs y 3apyOeKHBIX HccienoBaTeneil. Y TBEpKAatoT, 4To, Mo
pe3ynbTataM MHOTO(AKTOPHOIO CTAaTHCTUYECKOTO aHalu3a, POCCUICKUE YuYeHble JI0Ka3alu
3HauY€HHE OKTPEOTH/Ia B YMEHBUIEHUN YacTOThl Pa3BUTHUS CYOTOTaJIbHBIX U TOTabHBIX Gopm OII, a
TaK)Ke COKpaIIeHHs JieTadbHOCTU. [Ipu 3TOM yBennueHue BBDKMBAEMOCTH OONbHBIX TskenbiM Ol
HE COIIPOBOXK/IAJI0Ch POCTOM YacCTOThI MH(EKIIMOHHBIX OcoXKHEeHM [18].

Taxxke aBTOpbI LUTHpPYeMOM 0030pHOI cTarbu [16] ccbutalOTCs Ha MHOTOLIEHTPOBOE
HCCIIEJOBAHNE, MPOBEICHHOE B KPYNHEWIINX KIMHUKaX Kwuras, cormacHo pe3yapraraM KOTOpOTO,
Oosiee BBICOKAs 4acTOTa Pa3BUTHUS MECTHBIX MH(EKIMOHHBIX OCIIO)KHEHHUN HMEET MECTO Cpeau
6onpHBIX OIl, HE MoTyYaBIIMX COMATOCTAaTHUH WM €ro aHaioru [19].

Kak Bunum, paccmarpuBaemsliii pparmeHT 0630pHoii crateu FO. C. Bunnuk [16] He sBnsercs
CHCTEMaTH4YeCKHUM 0030pOM C KaKMM-JIMOO MeTaaHaTu30M. ABTOPBI NPHBOAAT NPOTUBOPEUHBBIC
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JAHHbIE €IMHUYHBIX JIUTEPATYpPHBIX MCTOYHUKOB. OYEBMIHO, OHM HE 3HAKOMBI C LIUTHPYEMBIMU
BBIILIE MHOTOYMCIIEHHBIMU HCCIIEAOBAaHUSIMU 3apyO€KHBIX aBTOPOB, MOCBSIIEHHBIX NMPUMEHEHUIO
ynuHactaruHa npu gedennu Oll, B mepByro ouepenp, 3To padotsl G. Wang [20], L. Meng [21] u ap.

VYnunacratuH (MHrHOUTOp MoueBoro tpuncuHa — KWMII, uHruOuTOp TpUIICMHA B MOYe,
OMKYHHMH) — MYJIbTHUBAJICHTHBIA HMHTUOUTOP CEPUHOBBIX mpoTea3 (menrtuaa) Tuna Kymuria
(XMMOTpHUIICUHA, TPUIICHHA, TPOMOMHA, MJIa3MHHA, 3J1acTasbl, KarerncuHa G), a TakkKe OTAEIbHbBIX
(akTOpOB CBepTHIBaHUS KpoBH [22-24].

Y 4enoBeka CONEPKUTCA B KPOBU M MoO4Ye. SBIAETCS TEPMO- MU KHUCIOTOCTOMKUM
IJIMKONPOTEHMHOM. [IpenecTBeHHUK €ro - BBICOKOMOJEKYISPHBIM HMHTEP-0-MHTUOUTOP TPHUIICHH,
KOTOPBI B HOPME CUHTE3UPYETCA renaronuramu [25, 26].

Kak wu3BecTHO, NMpH BOCHAJIEHUH MPOMCXOJUT BHIOPOC BHYTPUKIETOYHBIX IpOTEa3 U3
HeiitpopunbHbIx TpanynountoB (HI'), makpodaroB, muMQOLUUTOB, TY4YHBIX KJIETOK, KIETOK
SMMUTEINSA M DSHAOTENUS COCyAOB. AKTHUBUpPOBAaHHAas HeHTpoduiabHas MpoTea3a-iiacrasa
pacHIeIuIsIeT HHTEP-0-UHTHOUTOP TPUIICHH, ITPEBpAIlas ero B ynuHacTaTuH [27, 28] — MO3UTHUBHBIN
6eok ocTpoii (azbl BocnasieHus [29], ypoBEeHb U 9KCIIPECCHUs €0 TeHa B TIa3Me KPOBH BO3PACTAIOT
[30].

OcHoBHbIE 3G EeKThl U MEXaHW3Mbl JAEHCTBHUS YIMHACTaTHHA NpuBoasTca B o03ope E. H.
Knurynenko [13]. CnenyeT 0co00 OTMETUTH, YTO YIWHACTATUT SIBISETCS HE TOJBKO MOIIHBIM
MHTUOMTOPOM TpOTEas, 4To, camo 1o cebe, kpaiiHe BakHO npu KynupoBanuu OIl, HO u oOmamaer
MOJIMIIOTEHTHBIMU NPOTUBOBOCIAJIUTEIILHBIMU U MUMMYHOMOAYJIUPYIOIUMU cBoiicTBamu [24, 31]
o6uocybcrparom. A OIl, kak u n060€e Ipyroe BocHaauTeNbHOE 3a00J€BaHUE, SBISETCS, MO CYTH,
COCYAHCTO-ME3EHXUMAJIbHOW peakluel opraHusma.

[Ipyn pa3iauyuHBIX TSDKENBIX CENTHYECKUX COCTOSHUSX YIMHACTaTUH CHUXKAET YPOBEHb
Tpuncusa [32] u uHTep-a-uHruouTOopa TpurcruHa [33] B cbIBOPOTKE KpOBU U opraHax. MHrubupys
CBIBOPOTOYHBIE IpOTEa3bl, 00JIaAas MPOTUBOBOCHAIUTENBHBIM M HMMYHOMOIYJIUPYIOIIUMHU
CBOMCTBAMHM OH IIPEJOTBpAIla€T OpIaHHbIE IOBPEXKICHUS W MOJIMOPraHHYIO JUCHYHKLHUIO.
OCHOBHbIE ~MEXaHU3Mbl IPOTUBOBOCHAIUTENBHOIO JAECWCTBUA  yAMHAcCTaTUHA  (KJIETOYHBIE,
LIUTOKUHOBBIE, MOJIEKYISIPHBIE) CIENYIOLINe: aHTUIIPOTea3HOE JEUCTBHUE B OTHOIIEHUU TPUIICHHA,
XUMOTpPUIICHHA, YTO KpailHe BakHO B IutaHe reHe3a OIl, a Takyke Apyrux CEpHHOBBIX IIPOTEA3;
nofasneHue Bbixoga HI' m3 cocyaucroro pycia B o4ar BOCHaJeHHMsI BbIOpOCa UMM 3JacTas3bl U
JAPYTUX MEAWAaTOpPOB BOCHAJIEHUs; MHrUOMIMsS P-cenexkTmHa — MOJIEKya KIETOK aare3uu Ha
MIOBEPXHOCTH AKTUBHUPOBAHHBIX SHAOTEIHUOIUTOB U TPOMOOUUTOB;, MHTUOMIMS MPOAYKIIMH
npoBocnanutenbHblx HUTOKMHOB: TNFa, IL-1, IL-6, IL-8, P-cenektuna [22, 34-37]; yBenuueHue
KOJIMUECTBA UMMYHOPETYASATOPHBIX T-TMMQOIMTOB, a Takke MOBBIIIEHHE CHHTE3a U MPOIYKIIHU
npoTtuBoBocnanuTeabHoro murokuHa IL-10, IL-13 [22,34-36]; crabunu3amnuss MeMOpaH JIH30COM
[24]; nmonmaBnenue ¢axkropoB cBepThiBaHus KpoBu [Xa, Xa, Xlla [22, 23, 34, 38], cHmxeHue
KOMIUIEKCa TPOMOMH-aHTUTPOMOUH [34, 35]; moBbIIEHHE B CHIBOPOTKE KPOBU (UOpPHHOTEHA U
IPOIYKTOB €ro pacrnajia, YTo CIIOCOOCTBYET YIYYIIEHHUIO KAaWUIIPHOTO KPOBOTOKA, CHHYKEHHUIO
koarynonatuu u JIBC-cungpoma [30]. VYnuHacTaTMH WHIUOHMpYS CBHIBOPOTOYHBIE NpOTEa3bl U
o0nagaeT MpPOTHBOBOCHAIUTEIBHBIM U HMMYHOMOIYIHPYIOIIUM 3(G(dEKToM, NpeaoTBpalas Tem
CaMbIM OpraHHO-CHCTeMHYIO nucdynkiuio [13, 24, 34, 35].

Yaunacmamun 6 nevenuu u npogunakmuxu ocmpozo nankpeamuma

B mocnennue necsTuieTHe MOSBUIUCH paboOThl MHOCTpaHHBIX aBTopoB (Kutaii, Snonwus,
Kopest, Uanusi, Ykpanna), MOCBAIIEHHBIE UCTIOIb30BAHUIO YITMHACTATHHA B KOMITJIEKCHON Teparuu
u npodunaxtuke OII [13, 39], Bkitouas paH1OMU3UPOBaHHHBIE KIIMHUYECKUe uccienaoBanus [40], a
TaKkK€  MHOTOLIEHTPOBBIE M  JBOWHBIE  PAHJOMHU3MPOBAHHbIE  IU1a1€00-KOHTPOIUPYEMbIE
uccnenoBanus [24, 41, 42]. Cpasy ke ciexyeT OTMETUTh, YTO YIMHACTAaTHH, KaK U JIto0oe Apyroe
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JIEKapCTBEHHOE CPEICTBO, HE SBIAETCA KAaKUM-TO CBEpXd(D(PEKTUBHBIM  YHUBEPCATHHBIM
mpenaparoM JUis  JICYCHHsT aOCOJIOTHO BCEX KIMHHUKO-MOpP(oJorHdeckux ¢GopM OCTPOro
IaHKpearuta. XoOTs, HECOMHEHHO, IpM IIAHKpeaTuTeé — OSTO HE CHUMITOMAaTHYECKUl, a
MaTOreHeTUYECKH HarpaBleHHbI uHruoutop nporeas. Tak, E. H. Kuurynenko c coast. [13]
NpUMEHSIM  yiauHacTatu B ciuenyromux ciydasx OII [43]: B HawansHoM mniepuoae OII
aIMMEHTapHOIO, AaJIKOTOJIBHOTO WJIM OWJIMApHOrO TeHe3a; MPH OTEYHOM WM HEKPOTUYECKON
HenHpuuupoBanHoi ¢popmax OIl ¢ HamuureM (HepMEHTATUBHOTO ACIUTA U OCTPBIX KHUJIKOCTHBIX
obpazoBanuii B npoeximu [DK; mpu Hammuuy nonmopranHoi 1ucyHKINH.

Kak Buanm, 3T0 OTHOCUTENBHO JeTKhe (PopMbI 3a00I€BaHMs, KaK MPABHUIIO, C OJIArONPUSITHBIM
ucxonoM. Kpurtepusamu e UCKIIIOUSHHS 1711 UCTIOIb30BaHUsl YIMHACTaTHHA aBTOPBI BbIOpaiu Oosee
TsDKeNble oclokHeHHble ciayyan OII: Hamuuue B aHaMHE3€ IaHKPEOHEKPO3a; OCTPbIil
TPaBMaTHMYECKUH WM TOCICONEPAIIMOHHBIA TMAaHKPEAaTUThl; HEKPOTUYeCKas HWH(PHUIUPOBAHHAS
dhopma OII; ciryqan ¢ mporpeccupyromnieii moJuopraHHoON HET0CTaTOYHOCTRIO.

J. Y. Lagoo [39] mpoBenu peTponeKTUBHBIN aHamu3 pe3yinbraToB JieueHus 6onpHbIX OIl. Tlo
UX JaHHBIM, 25 NanueHTaM B KOMIUIEKCHOM KOHCEPBAaTMBHOM Tepaluy Ha3HA4Yalu YJIMHACTATUH
BHyTpuBeHHO 10 200 Thic. ME Kaxabie 12 yacoB B TeueHue 5 cyrok. Ilpu 3ToM y 3Tux OOJIBHBIX
(ocHOBHas Tpyrna) OblIa TOCTOBEPHO PEXE Pa3BUBAJICS CUHAPOM IMOJIUOPTaHHOW HEAOCTaTOYHOCTH
(24% mnportuB 73,9%), Hke rocnurtanbHas JeTanbHOCTh (16% mpotuB 69,6%). Ho 5 cyrtok
HAOJIO/ICHNST CTAaTUCTHYECKH 3HAYMMO dYalle BOCCTaHaBJIMBalach (yHKIUs nwixarenbHOr (11%
npotuB 48%), u remokoarynsiuonHoi (10% mportus 83%) cuctem.

G. Wang [20] mpoBenu cpaBHUTENbHOE HCCIENOBaHHE YPPEKTUBHOCTH COMATOCTAaTHHA U B
pPa3IMYHBIX KOMOMHALMAX COYETaHHs €ro C YIWHACTAaTHUHOM, Ta0eKcaroM U JBYMs MOCIEIHUMU
BMecte npu jedeHuu OIl. ABTOpbI OTMETHUIIM, YTO COMAaroOCTaTWH B KaueCTBE MOHOIpernapara, B
OTJIMYUE OT COYETAHMsI €ro ¢ APYTMMU MHTHOWTOpaMu IpoTeas (YIMHACTaTUHOM, IabeKcaTroM), He
CONPOBOXKJAJIOCh CHWXKEHHEM TsbkecT coctosiHus 1o 1mkaine APACHE-II, nocroBepHbiM
cHmxeHueM cpokoB HopManuzauuu YCC, Y/, koHIeHTpauuii CbIBOPOTOUHON aMUJIa3bl U TIIFOKO3BI.
VY Tex OONBHBIX, Y KOTOPBHIX B KOMOHMHALIMU MpPENapaToB ObLI YIWHACTATHH, JOCTOBEPHO, IO
CPaBHEHHIO OOJIbHBIX, KOTOPHIM OH HE HAa3HaydaJCs, peke UMEIU MECTO CHUHAPOM IOJUOpPTaHHON
HenoctarouHocTH (CITHO), wactora OCIOXKHEHHMH M JIETANbHOCTb. A Takke Ha 4-€ CyTKH
JIOCTOBEPHO HIDKE YpOBeHb B ChIBOpoTKe KkpoBu TNFa, IL-6, IL-8 (mpoBocmamuTenbHBIX
nuTKUHOB), a IL-10 (MpOTHBOBOCHAIMTENLHOTO WHTEPJIEMKHWHA), HA00OPOT, JOCTOBEPHO BHIIIIE.
ABTOpBI [J1€N1al0T BBIBOJ, YTO TPUMEHEHHE YJIMHACTaTWHA YIYy4lllaeT COCTOSIHHUE OOJIbHBIX,
yMmeHbaeT yactoTy pazsutus CIIOH, a Taxke KOJIM4eCTBO OCIIOKHEHUH U JIETAIBHOCTb.

S. I. Hassan [44] npu nedenun 30 6onpHbIx OIl mpuMeHsUIM yIMHAcCTaTUH BHYTPUBEHHO
karnenbHO B 103e 100 teic. ME 2 pasa B cyTku, B TeueHUe 5 cyTok (ocHOBHas rpynmna). [lpu atom
YpOBEHb 0-aMuja3bl B CBIBOPOTKE KpOBU ObUI BCerga JOCTOBEPHO HIDKE, YeM Yy OOJIbHBIX
KOHTPOJILHOW Ipynibl: Ha 2 cyTkH — Ha 54,7%; Ha 3 cytku — Ha 74,1%; Ha 5 cytku — Ha 77,3%.
B nocnennue cpoku HaOmoneHHs y OONBHBIX OCHOBHOM TpyNIbl KOHIEHTpALUs O-aMUjIa3bl
HOpMaJIM30Baliach, TOTNa Kak B KOHTPOJBHOW Tpymie OONbHBIX OblIa €Ile BBIIIE HOPMAaTbHBIX
3Ha4eHUi B 3 paza, YacToTa BOSHUKHOBEHHS OCIOXKHEHHM Takke cHU3MIach 10 6,7% mnpotus 40%.

Su-Qin Wang [42] npumenwmm UMII B moze 400 thic. ME npu nedennn 91 GoibHBIX
TsokensiM OIl. ABTOpBI OTMEYalOT CYIECTBEHHBIH NPOTUBOBOCHANUTENbHBIN 3(dekT Obul mpu
HCIIOJIb30BaHHOIO IIpernapara, YJIy4IIEeHUE KOoaryJoNaThH, YMEHBUIEHHE MEYEHOUYHOM M MOYEUHOU
TUCOYHKIMM, CHUXXEHHE WHQEKIMOHHBIX OCIOXKHEHUH. 3HAuYUTeNbHOE COKpAIleHHEe CPOKOB
CTaIlIOHAPHOTI'O JIEYEHHUS, a TAKXKEe MaTepUaIbHbIX U (DUHAHCOBBIX PACXOJIOB HA JIEYCHHE.

G. D. Zhen [45] BkiItoyaJid yIWHACTaTUHT B KOMIUIEKCHYIO JIEKAPCTBEHHYIO TEPAIUIO MpU
neuennu 141 6onpHbIx Ol mo 200 Teic. ME 2 paza B cyTku B TeueHHE HeeIH (OCHOBHAS TPYIa).
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[lo ux nHaHHBIM, K KOHILy JIEYEHHS JEMKOIMTO3 CHIJKAJCS A0 HOPMaJbHBIX 3HAYEHUW U ObLI
JIOCTOBEPHO HIKE, YeM Yy OOJIBbHBIX KOHTPOJIBHOM TpyNIe, y KOTOPBIX OH €llle HaXOIWJICS BbIIIE
BEPXHEro Ipejesia HOpMbL. Takke CTaTUCTHYECKH 3HAYUMO IO CPABHEHHUIO C KOHTPOJIEM ObUIN:
KOHLIEHTpAIMsl albOyMHHa B IUIa3ME BBIIIE, aMWIa3a CHIBOPOTKM KPOBH M MouM Hmke. [lpu
Tsokesix popmax OIT qoctoBepHo yMeHbinanack yactora pazsutus CIIOH u netaabHOCTS.

U. D. Manorajan [41] BBINOMHWIA TPOCICKTUBHOE pPaHIOMH3UPOBAHHOE TLIAIEe00-
KOHTPOJIMPYEMOE Hccie10BaHue. boIbHBIM OCHOBHOM IpyNIIbl YIMHACTATUH Ha3zHayaiu B o3¢ 200
teic. ME 2 pa3a B cyTku B TeueHue 5 aHeil. B pesymbprare mocroBepHo Oosiee 4em B JiBa pasa
cHu3anach yactota BozHukHoBeHus CIIOH (c 44,4% no 20%), a netanbHOCTh B 4 paza (¢ 32% no
8%).

L. Meng [21] mpoBenu cpaBHHTENIbHOE HccienoBaHue JeueOHON dpdextuHocTr mpu OI1
oktpeoTtuna (54 GONBHBIX — KOHTPOJIbHAS TPYIIA) U OKTPEOTHAA B COUETAHUH C YIWHACTATUHOM
(54 6onbHBIX - ocHOBHas rpynna). OkTpeorn HazHadanu B jo3e 0,6 mr 1 pa3 B IeHb, yIUHACTAaTHH
- 1o 100 teic. ME 2 pa3a B cytku. [Ipenaparsl BBOAWIM BHYTPUBEHHO KaleJIbHO B TEUCHHUE HEJEIH.
[To oxoHYaHUIO Kypca y OOJBHBIX OCHOBHOM IPYIIIBI YPOBEHb SHOTEINHA B CBIBOPOTKE KPOBH OBLI
noctoBepHo Huxke Ha 24,3%, 4eM B KOHTpPOJIE, KOHIICHTpAlMs 3HAOTOKCMHAa — Ha 52,9%. A
cofiepaHre B KPOBH HMMMYHOITIOOYIMHOB TPEX OCHOBHBIX KJIACCOB B OCHOBHOW TIpymie Oblia
JIOCTOBEPHO BBIIIE COOTBETCTBYIOIIMX IOKa3areneil OOJbHBIX KOHTPOIBHOW rpymmbl: IgA — Ha
14,5%, IgM — na 18,3%, 1gG — na 11%. YacToTa KIMHUYECKOTO TAKXKE YITyUYIICHUSI TO0CTOBEPHO
Obu1a BeIIe — 96,3% mpotus 85,2%.

E. H. Knurynenko [13], ZOMOMHUTENBHO K MPOTOKONY CTaHAAPTHOM MHTEHCUBHOM TEpanuu
[46] — xoHTponbHas rpymmna 25 O0NbHBIX, Ha3HaUanu ynuHactaTul 25 6onbHbiM OIl B moze 100
Thic. ME BHYTpuBEHHO KanenbHO 1 pa3 B CyTku B TeueHue 3-X qHell (ocHoBHas rpynna). Ha Tpetbu
CYTKH OOBEM KHIKOCTH y OOJBHBIX OCHOBHOHM TPYNIIBI YMEHBIIWICS JOCTOBEPHO OOJBIIE OT
HCXOJHOTO, YeM B KOHTpoibHOU rpymme (61,5% mnpotus 44,3%); B CBA3M C 4eM IPEHUPOBAHHE
OpromHoi nosnoctu Ha 3-4 cyTku ObUT0 BhINOIHEHO Y 40% OONBHBIX OCHOBHOM Ipynibl Uy 68% —
KOHTPOJIbHOW rpynnbl. KonnuyecTBo JIEHKOLMTOB B KPOBU U€pe3 CYTKHM y OOJbHBIX OCHOBHOMN
IPYMIBI CHU3UIIOCH Y OOJIbHBIX OCHOBHOM rpynmsl B 1,2 pa3a Oosnbliie, 4eM B KOHTPOJIBHOW TPYIIIE;
Ha 5 CYTKM B OCHOBHOHM IpymIe JEeHKOUUTO3 cHu3mics Ha 38,1% OoT MCXOIHOro mokasarens, B
KOHTPOJIbHOW — Ha 26%, T.e. moutuB 1,5 pa3za cuibHee y OONbHBIX OCHOBHOM rpymsbl. [logoOHas
JUHAMHMKa MMeJla MECTO B OTHOIIEHUHU MaJOYKOSIIEPHOrO CIABUTA B JIEHKOLMTApHOW Qopmyre,
KOTOpPbI Ha 5 CyTKH Yy OOJBHBIX OCHOBHOM rpymmbl cocTaBisi 14,7+4,5%, B KOHTpOIbHOW —
20,6+6,24, T.e. IO CPETHUM 3HAYEHUAM TAKXKE MOYTH B 1,5 paza HMKE y MALMEHTOB, MOJIY4YaBIINX
ynuHactatuH. OTHOCHUTENbHAs TUMQoneHHus 0ojiee BBIPAKEHHYIO TEHJICHIIMIO K BOCCTAHOBIICHUIO
Takke Obla y 0onbHBIX ocHOBHOW rpynnbl. JIMU caHusumics Ha 12,7% Oosnblie, 4yeM B KOHTpOJIE.
[Tokazatenu a-aMuia3bl KPOBU U AMACTa3bl MOUYM TOXE CUJIIbHEE CHUKAJIUCH y OOJNBHBIX OCHOBHOM
rpynnsl. J{uarno3 OII Tspkenoil crenenu k 3 cyTkam 3a0oieBaHUs ObUT HOATBEPKACH JOCTOBEPHO
peke y OONBbHBIX OCHOBHOM IpyIIBI, 4eM KOHTpOJIbHOM (B 48% ciydaeB npotuB 80%. JleTanbHbIX
HCXOI0B B OCHOBHOM TpyIIe He OblJI0, TOIa Kak B KOHTPOJIBHOM yMep KaXKAblil MAThIA OONbHO —
20%. JJmutenpHOCTH HaxokaeHus nanuenToB B OUT cokparmnack ¢ 3,6+1,0 no 2,34+0,9 cyTok.

IIpogunaxmuueckoe ucnonvzosanue y1uHacmamuna

Vrnunacratun  ans npodunaktukun  OIl mpu SHIOCKONMYECKOW — peTporpagHon
xonanruomnankpearorpagpun  (OPXIIT"). R. Vedamanickam [47] Ha3Ha4anu yIuHACTaTUH
HernocpencTBeHHo 3a 1 gac nepen OPXIII™ BHyTpuBeHHO KanenbHO B TeueHue 10 munyT, B 1o3e 100
Thic. ME. ABTOpPBI OTMEYAIOT, UTO MPHU ITOM JIOCTOBEPHO peke Halromanacy runepepMeHTeMus:
YPOBEHb aMMJIa3bl M JMIAa3bl ObLT B 3 pasza HIKE HOPMaJbHBIX 3HaueHui. Kpome Toro, y 60bHBIX
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JNIOCTOBEpHO pexe mociie uccienoBanus paszpuaics Ol B 4,3% cayudaeB nmpotus 17,3%, yto
MMEJI0 MECTO B KOHTPOJILHOMU TpyIIe OOJIbHBIX, HE NOIY4YaBIINX YINHACTATHH.

T. Hyn3uno [48] Bcem OosibHBIM HemocpeAacTBeHHO mepea nepBuyHoi DPXIITT naznavanu
yauHactatuH B no3e 150 000 EJ BHyrpuBeHHO B TeueHue 10 MUHYT. ABTOpBI OTMEYAIOT, IO
CPAaBHEHMIO C KOHTPOJBHOW TIpyNIoi OOJbHBIX, JOCTOBEPHOE CHMXKEHHME THIeppepMEeHTEMUU
(aMmnaspl, JMNAa3bl), a TAK)KE YaCTOThl PAa3BUTUS HETSDKEJIOro maHkpearuta (B 2,9% ciydaeB B
OCHOBHOMH rpymne; y 7,4% o0cieayeMbIX KOHTPOJIBLHON TPYIIIBI, MOMyYaBIIMX I1a11e0o0).

T. Voku [49] B 1OpPOCHEKTUBHOM pPaHIOMM3UPOBAHHOM MCCJIEIOBAaHUM CpPaBHUIIU
3¢(HEKTUBHOCTh yIMHACTAaTHHA M radekcara s npoduiaakTuku maHkpearuta mocie DPXIIL.
Vaunacrarud BBoAwiICS BHYTpuBeHHO B no3e 150 000 EJl 3a 1-1,5 waca go uccienoBaHus u
npogospKaics 22 daca nociie Hee. B 00enx ucciieayeMbIxX TpyImmax, MaHKpeaTuT pasBuics B 2,9%
ciyyaeB U Obul HeTshkenbIM. Pasnuunii B ypoBHe (epmenToB [IJK B CHIBOPOTKE KpOBH M 0OJIEBOTO
CHHJIPOMa MEX/y CPaBHUBAEMbIMH I'PyINIaMyu OOJIbHBIX YCTAHOBICHO HE ObLIO.

K. Uemura [40] B cBO€M paHIOMHU3UPOBAHHOM KJIMHHYECKOM HCCIICIOBAHUU HCIIOIb30BAIH
YIAMHACTATUH ¢ MPO(UIAKTUIECKON IENBI0 NP MaHKpeaTo yoeHIKTOMUHU 20 O0JIbHBIM (OCHOBHAS
rpylma) nepej olepanueil mpenapar Ha3Hayajcsi BHYTPUBEHHO KamejlbHO. Y 3TUX OOJBHBIX
JOCTOBEPHO DPEXE, YeM y MAlMEHTOB KOHTPOJIbHOM IpYNIbl, HE MOIy4aBLIMX YyIuHacTatuH (20
OOJIbHBIX), HaOIOANach TUIEpaMHIa3eMusi, a Takke ObUIO CTAaTUCTUYECKH 3HAYUMO MEHbIIe
OTJEJIIEMOTO T10 ApEeHaXaM U3 OPIOIIHOI MOIOCTH.

IIpu pacmmpennoit remurenarskromun E. U. benoycosa [50] npuMeHsIM ynMHACTaTHUH C
LIEJIbI0 CHMDKEHUS BBIPAKCHHOCTU IE€YeHOYHOM HenoctaroyHocTH. IIpenapar B nose 100 teic. ME
BO BpeMs OIEpaLliH, Jajee B TOM e 03¢ 2 pa3a B A€Hb ¢ BUTaMUHOM K U I0K0300 B TeueHue 5
IHEH. B coueTaHUM SIBIsAsACh MHTUOMTOPOM CBHIBOPOTOYHBIX IPOTE€a3, YIMHACTATHUH, CHHXKAET
aKTHBALIMIO JICHKOIIMTOB ¥ BEICBOOOKICHNE BOCTIAIUTENLHBIX IUTOKWHOB TPENYNPEKIast pa3BUTHE
UIIeMUYeCKU-penepPy3uoHHoro mnospexaeHus. Ilpu stom cHwxkancs yposenb ACT, AJIT u
OunpyOHrHa B CHIBOPOTKE KpoBU. TeM He MeHee, IIOKa3aTeslu NepruonepaluoHHON 3a00/1eBaeMOCTH
U JUTMTEIBHOCTh TOCHUTAIU3AIMH OOJBHBIX He U3MeHsuch. [lo 3 dexTuBHOCTH ynUHACTATHH
CPaBHMM C TEHTaWJIOM M MCHOJNb3YeTCsl TaK)K€ IpU JICUEHUU OOJBHBIX TIeNaTOLEUIIOISIPHON
KapILIMHOMOM, IEPEHECIINX IeNaTaKTOMUIO [51].

Cxembl u pescumvl UCNONb306AHUA YIUHOCMAMUHA

[Tpu neyenun OII, 3aBUCHMOCTH OT TsKECTH 3a00JIeBaHUS YJIMHACTaTUH Ha3HA4YaloT B J103€
100-200 teic. ME BHYTpHMBEHHO KameibHO Kaxkable 12 yacoB B TedeHHe S-7nHeil. Tompko mpu
oTHOcUTENbHO JerkoM TeueHnu OIl npenapar ncnone3yrot B 1o3e 100 Teic. ME B Teuenue 3 nHen
[13]. B Kurtae npu tsxkenom OII pexomenayercs 4 amnynsl npenapara passectd B 100 mn
(U3MOIOrMYEecKOoro pacTBOpa M BBOJIWUTH BHYTPUBEHHO B TedeHHE 1—2 4yacoB 3 pa3a B CYTKH,
HENPEPBIBHO Ha MPOTSHKEHUH Henenu [24].

Jns npodunakTuky naHkpearuta ynuHactatuH npu OPIIXT mpumenstor B moze 100-150
teic. ME HenocpencTBeHHo uiM 3a 1-1,5 yaca nepes uccinenoBaHueM.

HecmoTps Ha 0Ka3aHHYI0 MHOTMMH HCCIIEAOBATEISIMU BBICOKYIO KIMHHMKO-Ta00paTOpHYIO
3¢ GEeKTUBHOCTh yIMHACTaTHHA B KOMIUIEKCHON KoHcepBaruBHOW Tepamuu npu OIl, umerorcs u
npotuBomnonoxasie MHeHHS. Tak. FO. C. Bunnuk [16] B y’ke IUTHPOBAHHOH BHIIIE CBOCH 0030pHOM
cratbe yTBepxkaatoT, uto mpu OIl, axo0bl, pe3yabTaTsl CHCTEMaTH4eckoro 0030pa CBUAETEIbCTBYIOT
00 OTCYTCTBUM 3HAUYUMOTO (OYEBHUIHO, JOCTOBEPHOIO) BIUSHHMS Ha JIETAJbHOCTh U YacTOTYy
pa3BUTHS THOMHBIX OCIIO)KHEHHUH TpPUMEHEHHE JIEKApCTBEHHBIX CPENCTB, CHUKAIOIINX
¢depmenTaTuBHy0 akTuBHOCTh [DK (arpommHa, mirokaroHa, HMMETHIMHA, COMAaroCTaTWMHa M €ro
aHaJIOTOB), a TAK)Ke MHTUOUTOPOB MpoTea3 (rabexkcara, MHUMPOJIA, YIUHACTAaTHHA, AlIPOTUHHHA).
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3axnouenue

1. VYnaunacratuH  sBASETCS HE TOJBKO HMHTUOMTOpPOM  TMpoTea3, HO oOmajgaer
IIPOTUBOBOCIIAIUTEIBHBIMU U HIMMYHOMOYJIUPYIOIIUMU CBOMCTBAMH.

2. Ilo pe3ynprataM MHOTOUMCIIEHHBIX 3apyO€KHBIX HCCIICJOBAaHUN JI0OKa3aHa BBICOKas
KIIMHUKO-1a00opaTopHas 3()()eKTUBHOCTh yIMHACTaWHA B KOMILJIEKCHOW JIEKAPCTBEHHOW Teparuu
OCTPOTO MaHKpeaTuTa. A Takke ImpenynpexiaeHuu ero u/unu runeppepmentemun npu IPXIIT u
pacIIMpEHHBIX ONEPALUAX Ha OpraHax MaHKpearo-1yoAeHaIbHOU 30HBI.

3. VYnunacrarun nHaubonee sddexruBen mnpu oteynoil ¢opme OIl u acenTuueckoMm
naHkpeonekpose. Ilpu MHQUIMPOBAHHOM MAKPEOHEKPO3€ C BBHIPAKEHHOM OPraHHOW-CHUCTEMHOM
HEJOCTAaTOYHOCThI0O WU (OPMUPOBAHUM THOWHO-HEKPOTHYECKMX O4YaroB B 3a0pIOLIMHHOMN
npocTpaHcTBe (a0IOMHHAIBLHOM CeTicuce) npenapar He 3 (heKTuBeH.
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Annomayus. 1IpoBeneH YMCIEHHBIM pacyeT ¢ LENbI0 BBIACHEHUS U3MEHEHUS PacIpeleIeHUs
Harpy30K ¥ CMEIIECHUN, MPOUCXOIAIINX B TOJICHH YEJIOBEKA IIPU ONEPAaTUBHOM BMEIIATENIBbCTBE, a
MMEHHO, YJQJIEHWHU 4YacTH Majo0eploBOd KOCTH Uil KOPPEKIMHM Harpy3oK, BbI3BaHHBIX
[IaTOJIOTUYECKUMU U3MEHEHHSMU B KOJICHHOM CYCTaBe.

Abstract. The work carried out a numerical calculation to determine the change in the
distribution of loads and displacements occurring in the human lower leg during surgery, namely,
the removal of part of the fibula to correct the loads caused by pathological changes in the knee
joint.

Knroueswie cnosa: KOMITBFOTCPHOC MOICIUPOBAHUC, METO KOHCYHBIX OJICMCHTOB,
0CTCOapTpoO3, rOHAPTPO3, TOJICHD, 60J'ILI.H€6epI_IOBa$I KOCTb, Man06epu0Ba;1 KOCTB, ,Z[e(l)OpMaI_[I/ISI.

Keywords: computer modeling, finite element method, osteoarthritis, knee osteoarthritis,
anticnemion, tibia, fibula, deformation.

Octeoaptpo3 (OA) KOJIEHHOTO cycTaBa SBISETCS PACIPOCTPAHECHHBIM M MHBAIHMIU3UPYIOIIUM

3a00JIeBaHUEM OITOPHO-/IBHTATEIILHOTO alllapara, MopakaroliM MUJLTHOHBI JIFOJICH 110 BCEMY MHPY,
YTO MPEACTABISIET COOOM CyIIeCTBEHHOE Opems i HaceneHus [ 1].
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[locTeneHHoe yXy[IIEHHE COCTOSHHUS CYCTaBHOTO XpsIlla, COMPOBOXKIAIOMIMICS OOJbIO,
TYTOIOJIBUKHOCTBIO CYCTaBOB U (PYHKLIMOHAJIBbHBIMU OTPaHUYEHUSIMHU, OTPUIATEIHHO BIIMSET Ha
KaueCTBO ’KM3HHU U YBEIIMUUBAET PAcX0/bl HA 3paBOOXpaHEHUE [2].

Oxunaemblii poct 3aboneBaemMoct OA KojeHHOTO cycrtaBa TpeOyeT 3((EeKTUBHBIX U
SKOHOMHYECKH 11€JIECO00pa3HbIX CTPATEeruil JICUeHHUSI.

KommbrorepHoe MonenupoBaHUe B MEIULMHE B IMOCIEAHEE BpeMs aKTHBHO Pa3BUBACTCS U
SBJISIETCS. COBPEMEHHOW METOAuKOM uccinenoBanus. OJHUM U3  METOJOB KOMIIBIOTEPHOIO
MonenupoBaHusi  cuutaercss  Metog — koHeuHbix — anementoB  (FEM),  mepBoHauanbHO
KCTOJIb30BABIIUICS B TpakJaHCKOM CTpouTenbcTBe ¢ Hadana 1940-x romoB. Ha coBpemeHHOM
JTarne pa3BUTUS MEAUIIMHCKOM Hayku MeToJ KOHEYHBIX AJIEMEHTOB HCIIONB3YeTCS BO MHOTHX
001aCTIX MEIULUHEI [3-5].

BoruucnurenbHble TEXHOJOTMM C TOAAMH YCOBEPUICHCTBYIOTCS, W B pPE3ylIbTare MOXKHO
aHaAJIM3UPOBATh 0OJIee CI0XKHBIE TPOOJIEMBI, CBS3aHHBIE C Pa3HBIMU OpraHaMH YeJIOBeKa.

Mamepuan u memoowl

Merton koneuHbIx snemMenToB (MKD) Obl BriepBbIe MpencTaBiieH B 001aCTH OPTOIEANYECKOM
OouomexaHukud B Hadane 1970-x ronoB Uis OLEHKU HampsDKEHUH B KOCTSIX yenoBeka. K Hawamy
1980-x romoB 3TOT METOJ] XOPOIIO 3apEKOMEHA0Ba ce0sl KaKk MHCTPYMEHT AJisi GyHIaMEeHTaIbHBIX
uccaenoBanuii u anaimmza ausaiina. C konma 1980-x um mHadama 1990-x rogoB MKD Ttaxoke
WCIIOJIB30BAJICS ISl U3YYECHHsI PeMOACIUPOBaHus KocTH. CerofHsi 3TO OAMH U3 CaMbIX HAJIEKHBIX
MHCTPYMEHTOB MOZEJIMPOBAHUSA JIs1 OLEHKH U3HOCA, YCTAJIOCTH, PACIPOCTPAHEHHUS TPEIIUH U T. 1.,
U OH HCIIOJNB3YETCs] BO MHOTMX THUMaxX MPEJONepallMOHHBbIX HCHbITaHUM. C MOMEHTa BHEIPEHUS
FEM B opromenuueckyro OHOMEXaHHMKY IPOW3OIIEN OBICTPBIA TPOTpecc B  CKOPOCTH
KOMIIBIOTEPHON 00pabOTKM, KOHEYHBIX 3JEMEHTaX W JAPYrUX YHUCICHHBIX METOJaX, MOHWMaHUU
MEXaHMYECKUX CBOMCTB MSTKHMX M TBEPJbIX TKaHEH M HUX MOJEIMPOBAHMM, & TAKXKE B METOJax
o0paboTku wu3o0pakeHuil. B cBere 3THX AOCTHMXKEHHMH ceromHs mnpuHato, yto MKD Oymer
MPOJOJIKAaTh BHOCHTH 3HAYUTENBHBIM BKJIAJ B JaJbHEUIIMN MpOrpecc B JAW3ailHEe U pa3padOoTKe
OpPTOTIEIUYECKUX WMMIUIAHTATOB, & TaK)K€ B MOHUMAHUM JIPYTHX CIOXKHBIX CHCTEM UYEJIOBEUYECKOTO
Terna. OCHOBHBIE OONACTH TPUMEHEHUS KOHEYHO-JIEMEHTHOTO MOJETUPOBAHUS B OPTOMEIUH,
BKJIIOYAsl HHAOMPOTE3UPOBAHUE KPYMHBIX CYCTABOB TaKMX KaK Ta300€qpEHHBIN, KOJEHHBIN U
TOJICHOCTOITHBIN CYyCTaBbl COOTBETCTBEHHO.

Memoo xoneunvix snemenmos

OcHoBHas uiess METoJa KOHEYHBIX JJIEMEHTOB COCTOMT B TOM, YTO JIFOOYIO HENPEPHIBHYIO
BCJIIMYMHY, TaKyK0 KaK TEMIICparypa, AAaBJICHHUEC W MNEPEMCEIICHUE, MOXHO allpoOKCUMHUPOBATH
JUCKPETHOM MOJIENIbI0, KOTOpasi CTPOMTCS HAa MHOXKECTBE KYCOYHO-HENPEPBIBHBIX (DYHKIIHM,
OTpe/leNICHHBIX HAa KOHEYHOM 4ucie momnobmacreil.  KycouHo-HempepbIBHBIE — (QYHKIUU
OTIPENIETSIOTCA C TOMOIIBI0 3HAYCHWH HEMpPEphIBHON BEIUYUHBI B KOHEYHOM YHCIE TOYEK
paccmarpuBaemMoil obOmactu. B oOmiem ciaydae HempepbiBHas BelWYMHA 3apaHee HEU3BECTHA, U
HY)KHO ONpPENEINUTh 3HAYEHUs STOM BETUUYMHBI B HEKOTOPBIX BHYTPEHHUX TOYKaX 3TOW 001acTH.
JINCKpPETHYIO MOJIeNb, OJHAKO, OYCHb JIETKO IOCTPOWTH, €CIM CHadajga MPEaNoIOKUTh, YTO
YHCIIOBBIC 3HAYCHUSI STOM BETUYMHBI B KaX/I0M BHYTpEHHEH Touke obmacTu u3BecTHHI. [locie aToro
MOXKHO TIEpEeUTH K o0meMy ciydaro. MTak, mpu MOCTPOCHUH AMCKPETHON MOJENHU HEMpephIBHON
BEJTUMYUHBI MIOCTYMAIOT CIEAYIOMNUM 00pa3oM:

1. B paccmarpuBaemoit obmactu (UKCHPYETCS KOHEYHOE YHCIO TOYEK, Ha3hIBAEMBIX
Y3JIOBBIMHM TOUYKAMH WJIH MIPOCTO Y3TIaMHU.
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2. 3HaYeHHE HENMPEPHIBHOW BEIMYMHBI B KaXJOM Y3JIOBOM TOYKE CUUTAETCA IMEPEMEHHOM,
KOTOpasi JOJ’KHa OBITh OIpeelieHa.

3. OOmacth oOmNpeneNieHUs HENPEPHIBHOW BEIWYMHBI pa30MBAcTCsI HAa KOHEYHOE YHCIIO
nofo0nacTeld, Ha3bIBAEMBIX O3JIEMEHTAMU. OTH 3JEMEHTHl MMEIOT OOILIMe Y3JIOBbIE TOYKM U B
COBOKYITHOCTH alpOKCUMHUPYIOT GOpMY 00JacTH OIIpeesIeHHs.

4. HenpepbiBHas BENIMUYMHA AlIIPOKCUMHUPYETCS HA KaXKIOM JJIEMEHTE IOJIMHOMOM, KOTOPBIN
ONpENENSIETC € IIOMOIIBIO Y3JIOBBIX 3HAYEHMM JTOM BeIWYUHBL. [l Kakgoro siaemeHTa
OTIPENENIICTCSl CBOM IOJMHOM, KOTOPBIA TOAOMpPAETCS TaKUM O0pa3oM, 4YTOOBI COXpaHsIIACh
HEIPEPBIBHOCTD BEIMYUHBI BOJIb TPAHMI] 2JIEMEHTA.

KycouHo-HenpepbIBHBIE 3aBUCUMOCTH OTACIBHOIO 3JIEMEHTA alIPOKCUMUPYIOT HCKOMYIO
BEJIMYMHY Ha KaXXI0M OTAEJIBbHOM JIEMEHTE, a BMECTE€ OHM allIPOKCUMUPYIOT UCKOMYIO BEJITUUYHUHY
Ha Bcel paccMmarpuBaeMoi oOimacth. BaxHBIM = ycioBHEM s KyCOYHO-HEIPEPHIBHOU
aNMpOKCUMALIMH SIBJISIETCS YCIOBUE HEMPEPBIBHOCTH NIEPEMEHHOM U €€ ITPOU3BOJHBIX HA TpaHUIAX
KaXJ0r0 COYJICHEHMs] JJIEMEHTOB. EcCiIM HenpepelBHOCTH CaMOW BEIMYUMHBI  JOCTHUIACTCS
aBTOMAarW4YeCcKW IyTeM UCHOJIb30BaHMUSI OJHHUX U TeX JKE Y3JIOBbIX TOYEK Ha TIpaHULIAX
COWIEHSIOIUXCA  DJEMEHTOB, TO HENPEPHIBHOCTb IPOU3BOAHBIX TpeOyeT INpUMEHEHUs
OIIPENIETIEHHBIX JAOIOJHUTENBHBIX ITpoLeayp. Bonpoc 3ToT pemaercs npu nocTpoeHuu JUCKPETHON
MOJIEJIM B 3aBUCUMOCTH OT ONPEACIECHHBIX YCIOBUN U LIEJIeH IIPU PEILIEHUN KOHKPETHOW 3aauu.

VY310BbI€ 3HAUEHUS HWCKOMOM BEIMYMHBI HEU3BECTHBI U SIBISIOTCS LEJIbIO MPHU PELICHUH
ypaBHeHUH. OHUM JOJDKHBI ObITh OTPETYINPOBAHBI TAKUM 00pa3oM, YTOObl 00ECHeUnTh HauIyulllee
NpUOIMKEHUE K UCTUHHOMY paclpe/le/IeHUI0 UCKOMOW BEJIMYMHBL. DTa 1€b JOCTUTAeTCs MyTeM
MUHUMH3ALUU (MaKCUMHU3AIMK) HEKOTOPOro (pyHKIMOHAIIA, CBSI3aHHOTO ¢ (PU3MUYECKOM CYIIHOCTbHIO
3agaun. [Iporecc MHUHMMHU3AUK (QYHKIMOHANA MPHBOAUT K IMOCTPOCHUIO CHUCTEMBI JIMHEHHBIX
anreOpanvyeckux ypaBHEHHM OTHOCHTEIBHO Y3JIOBBIX 3HAUEHUH aNlpOKCUMHUPYIOIIMX BeIUYuH. B
IIPOLIECCE PELICHMsI CUCTEMBl YPAaBHEHUM ONPEACIAIOTCS Y3JIOBbIE 3HAYEHHs MCKOMOW BEIMYUHBL,
o0J1aarole CBOMCTBOM HaMJTy4Ilero NpuOInKeHNUs K MCTUHHBIM 3HAYCHUSM.

HecMoTtps Ha yHUBEpcalbHBIM XapakTep METO/A, OH UMEET CBOM XapaKTEPUCTUKH, KOTOPbHIE
He O6e3rpaHuyHbl. [10J10)KUTENbHBIMU XapaKTEPUCTUKAMH JAHHOTO METO/Ia SIBJISIOTCS:

1. CBoiicTBa MaTepHajgoB CMEKHBIX JIEMEHTOB MOTYT ObITh OTIMYHBIMH APYT OT Apyra. JTo
MIO3BOJIIET NPUMEHATH METOA K CpelaM C HM3MEHSIOIIMMUCA B IPOCTPAHCTBE CBOMCTBAMM, YTO
BaXHO JUIsi oOiacTedl 3HAHMW HCHONB3YIOIMIMX WIM M3y4alolMX Cpelbl C HEOAHOPOAHBIMU
CBOMCTBaMHU Marepuaa.

2. JloOas kpuBOMMHEWHas o00JacTb MOXET OBITh aNnmnpoOKCUMHpPOBaHA JIMHEHHBIMU
SNIEMEHTAaMH, YTO TaKKe€ OYEHb BAXHO JUIS TNPWIOKEHUH B Ppa3IUUHBIX O0JacTAX 3HAHUS,
paccMaTpHUBarOIIMX CaMble Pa3IUYHbIE (POPMBI.

3. Pa3mepbl KaxJ0ro OTIEIBHOIO 3IEMEHTAa MOTYT OBbITh COBEPLIEHHO pa3IUYHbI, 4TO
MO3BOJISIET CENaTh CETKY IEMEHTOB Oosiee MEJIKOW B BaXKHBIX 00J1acTsAX U Oosiee KpyMHOI B MeHee
BaXKHBIX.

4. Meton NO3BOJIIET paccMaTpuUBaTh pa3HOOOpa3Hble I'paHUYHBIE YCIOBHUS, C pa3pbIBHOU
MTOBEPXHOCTHOM HArpy3Koii, a Tak)Ke CMelIaHHbIE TPAHUYHBIX YCIOBUSI.

Mooenuposanue nacpysku Ha 20/1eHb
Crpoenue kocrelt ronenu. Ha Pucynke 1 mokasaHo cTpoeHue kocTeil roneHu. M3ydaemslil

00BEKT TMPECTABIsAECT COOOM CrapeHHBIE JABE KOCTH — OONBIIeOEpIIOBYI0 U MalooepiioByro. Jlis
1eJIel JIeYeHUs 110 ONpeIelIeHHOW METOMKe, ITPH KOTOPOil ynaisercs yacTh MajoOepIioBOil KOCTH,
HEOOXoMMMO OBbUIO H3YyYUTh, KaKUM O00pa3oM JaHHas METOAMKA JIEYEHUs OTpPa3UTCs Ha
(YHKIIMOHAJIBHOM COCTOSIHUM M BO3MOXHOCTAX 00JbIIe0ep1ioBoil kocTh. J{Jisi mocTpoeHus Moaenu
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OTIpEe/ICTICHUS] HANPSHKEHHOTO COCTOSHUS, BO3HUKAIOLIETO B OOJNbIIEOEpIIOBOM KOCTH TpHU
OYEBUJHON Harpy3ke, CBSI3aHHOW C BECOM Tela YeJoBeKa, Oblla HCHOJIb30BaHA METOIUKA
MaTeMaTH4ECKOI0 pacueTa YIpYyrux CMEIIEHUH, BOSHUKAIOIIMX IO/ BO3JEHCTBHEM BEca YEJIOBEKA.
Huxe npuseneHa reomeTpuueckas MoJielb KOCTEH rosieHn denoBeka. OHa sBISETCS YNPOILIEHUEM
MIPEJICTaBJICHUS] peabHBIX 0O0JIbIIEOEPIIOBOM 1 MaIOOEpPIIOBON KOCTEH, HO OTPa)KaeT BCE OCHOBHBIE
0COOEHHOCTH (DYHKIIMOHUPOBAHUS IO/l HAarpy3KOW 3TOr0 3JI€MEHTa KOCTHOW CHUCTEMBbl YeNIOBEKa.
Tem Gozee, 4TO ABYX OAMHAKOBBIX T'OJIEHEH, MOJHOCTHIO MOBTOPSIOIIMX JIPYT JIpyra mno ¢opme u
CTPOCHHUIO y JIBYX pa3HBIX JIIOACH, HE OBIBACT, B CBSA3M C IOJOBBIMU, BO3PACTHBIMH U MPOUYUMHU
OCOOCHHOCTSIMU Pa3HBIX JIIOACH.

Condyvbic Literalis
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Pucynok 1. CtpoeHne koctel rojieHn

OO6mrast BbicOTa Mojaenu KocTeil roneHu coctaBuiia 40 cm. [llupuHa BEpXHEro W HIXKHETO
OCHOBaHMHU coctaBuia 1o 5 cMm. Hlupuna 60mnb1eOepioBoif KOCTH coCTaBHUiIa 3 M, MaJ0OepIOBOi
— 1 cm. PaccrosiHue mexay OeplioBBIMH KOCTSMHU cocTaBuiio 1 cMm. PaccTosiHue OT oCHOBaHUS 110
HayaJia MPOMEXYTKa MEXAY KOCTIMH COCTaBUIIO 2 cM. /laHHas reomeTpuyeckasl MOJIENb TOJICHH HE
YUUTBHIBAET CIIOKHBIM XapakTep CTPOCHUS KOCTEH W MOAPOOHYIO N€OMETPHI0 KOHKPETHOH KOCTH
YeJoBeKa, HO OTpakaeT o0IIue OCOOCHHOCTH CTPOEHHs royieHu. Mojenb Takke IMpeacTaBiseT
co00# IByMEpHYIO MOJI€Jb, KaK Obl IONEPEUHBIN pa3pe3 ToJICHH Ye0BEKa.

JlaHHass METOaMKa BIIOJIHE JOCTAaTOYHA JUISl JTOCTHIXKEHUS LEJeH, CBSI3aHHBIX C BBIICHEHHEM
IEPEPACTIPENEIICHUS] HArPY30K Ha KOCTH TOJICHH, BBI3BAHHBIX OIIEPAaTUBHBIM BMEIIATEIHCTBOM.
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TpexmepHast Mojienib rojeHH ObL1a Obl, KOHEYHO MPEANOYTUTENbHENH, OJHAKO BCE HEOOXOAMMBIE
pe3yibTaThl BO3MOXKHO MOJYYUTh U C IByMEPHON MOJIEJBIO TOJICHH, YTO MOATBEPANIIN MOTyYEHHbIE
PE3yIBTaThl, 0 KOTOPBIX OyAeT UATH pedb Huxke (PucyHok 2).

Takum o00pa3oM, pacdeT MPOBOAWIICS C IENBI0 BBISCHCHUS HW3MEHEHHsS DPACIpEIeTICHHS
HArpy3o0K U CMEMICHUI, MPOUCXOAAIIUX B TOJICHU YEJIOBEKa MPU ONEPaTUBHOM BMEIIATEILCTBE, a
MMEHHO: VyAaJleHUU 4YacTH Majo0eploBOi KOCTU MJii KOPPEKIMH Harpy3oK BbI3BaHHBIX
MATOJIOTHYECKUMH W3MEHEHUSIMU B KOJIEHHOM cyctaBe. JlJig 3TUX Ieneill ObLIM MPOBEICHBI JIBE
cepun pacuetoB. [lepBasi — pacueThl pacupeiesieHUs HANpPsDKEHUH M CMEIIEHUN TpH OOBIYHOM
COCTOSIHMM M IIEJIOCTHOCTU 00enx OeplioBbIX KocTel. Bropas cepus pacueToB OblLia mpojienana Jiis
cllydas, Koraa Majao0epiioBasi KOCTb OTCYTCTBYET. DTOT cliy4yail MOAENUpYeT ylajJeHHe YacTH MaJloil
Oep1oBoii KOCTH, 4YTO (DaKTHUECKH O3HA4YaeT €e OTCYTCTBHE M HEydacTHe B pacIpeleseHHH
Harpy3oK, KOTOpbIE HECET I'OJIEHb 101 BO3/1EHCTBUEM BECa YEJIOBEKA.

Ha Pucynke 3 npuBeneHbl reOMETPUUECKUX MOJENH MPEICTABICHUS TOJIEHU Ul YKa3aHHBIX
IBYX cilydaeB. Mojienb 1oJy HoMepoM 1) OTHOCUTCS K IIEPBOMY CITy4aro, a MOJEJb O]l HOMEPOM 2)
— KO BTOpPOMY CJIy4aro.

1) 2)

Pucynoxk 2 Mogenb TOJCHH YEIOBEKa, Pucynok 3 I'eomeTpuueckue MOIEIU TOJICHU
HCIOJIb30BaHHAsA I IPOBEACHUS pacdCTOB J1s IBYX CJIy4yacB

BepxHsisi mOBEpXHOCTh TOJIEHU COINpHUKAacaeTcs ¢ OEIPEHHON KOCThIO, a HMKHAS 4acTb —
OMUpaeTcsi Ha KOCTH crombl. J[ns o0omx ciydaeB Harpyska NMpeAcTaBisiach OIHOM M TOH ke U
cocraBisiia 1.6 MIla, uyto Mozmenupyer Bec ueigoBeKa HNpUMEpPHO B 50 Kr Ha OAHY TOJIEHb.
CoOCTBEHHBII BEC TOJIEHN HE MPUHUMAJICS B pacyeT. YIPYyrue CBOMCTBA KOCTH, HEOOXOIUMBIX IS
MIPOBEICHUS UCCIIEIOBAHUS, ObLTN B3SThl U3 UCTOYHUKOB M COCTABJISUIM: MOIYJh yrnpyroctu — 104
MlIla, xosdpdunuent Ilyaccona — 0.3.

Takum o00pazom, BepXHsisl TMOBEPXHOCTh TOJEHH TMPEICTaBsia COOOM IJIOMIAAKY C
BepTUKaIbHBIM JnaBiieHneM B 1.6 MIla. Bce OokoBbIe MOBEPXHOCTH MPEACTABISIIN COOOM
IpaHUYHbIE YCJIOBUS C HYJIeBOW Harpy3koi. HakoHel HUXKHSS MOBEPXHOCTb, COCTUHSIOLIASCS CO
CTOTIOM, TpEACTaBiIsia cOO0H MOBEPXHOCTh C HYIEBBIMH CMEIICHUSMU. PacueTsl MpOBOIUINCH C
MOMOILBIO TPOrpaMMbl [4] METOJIOM KOHEUHBIX 3JIEMEHTOB B IByMEPHOM MOCTaHOBKE.

Pesynomamet u ux obcysxcoenue
B pesymnbrare mpoBeeHHBIX pacdeTOB MOJIEIH TOJICHHN OBLIN MOTYYEHBI TIOJIS paclpeaeICHUA
HAIPSDKEHUH U BEKTOPOB CMEUIEHUN. BeKTOopa CMELIEHMI IMOKA3bIBAIOT PE3YJIBTUPYIOLIUE CHUIIBI,
KOTOpbIE JIEHCTBYIOT B yKa3aHHOW TOouke oObema OeplioBoil KOCTH. HampspkeHus: BBIpaKEHBI B
Merarackasisix, cMenieHuss B MuuuMmerpax. Ha Pucynkax 4, 5 mokasaHbl BEpXHHE YacTH MOJIEIH
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00J1b111€0epIIOBON KOCTH, MTOCKOJIbKY HMEHHO B 3TOM YacTH SIPKO MPOSIBIIAIOTCS HEOOXOIUMBIE HaM
pe3yAbTaThI.

Ha Pucynke 4 mpuBefeHbl pe3ydbTUPYIOIINE YIPYrue CMeIeHus s ciaydas 1, xorma obe
OepLOBbIe KOCTH y4YacTBYIOT B paclpelesieHUN Harpy3KH, T.e. SBISIOTCS HenbiMu. Ha pucynke 5
MOKa3aHbl PE3YNBTUPYIOLINE YIPYTUe CMEIIEeHUs I Ciydasl 2, KOTjia B pe3yibTare OnepaTHBHOTO
BMEIIaTeIbCTBA ylajieHa Mano0epiioBasi KOCTh U OHA HE y4acTBYET B IPUHSTUU BECOBOW HArpy3Ku
TeJa YeJIOBEKa.

0.4+ ‘ ‘ ‘ ‘ - 0.4
A A A A L e e e — —
eievence Vectors N —
B A A A N N I e 00] | i
IR N AR 2 2 A e e e e
N B S A B AR R AR H 035 le e _ Broken
Vbbb aKrioH
Vb 13 rpag, o e 13 grad
0.37- 0.371 L
R 2 — — —
036 Vbbb 036
. 36 —I
I T T
035 bbby e - — —
' 0.35- L
LR R AR A
— & —— <
0,34 Vbbb - |
A A — — —
0.33- LAE 2N N 2R 2R AR I 0.33] e~ &~ —— < L
I 2R B R AR I AN |
A A T~ < -
0.324 [ 0.32+ [
IR B 2R R AN — o — <
| Vb oy
031 0.31] b e — +— ||
Vb oy
0.3 bbbl o R il il
0 0.01 0.02 0.03 0.04 0.05 0 0.01 0.02 0.03 0.04 0.05
Pucynox 4 PesyapTupylommue Cuibl B Pucynox 5 PesynbTupylomme CHibl B
00JIBIIION OEPIIOBOM KOCTH OombIIeOepIIoBOI KOCTH pu yIaIeHuH

Majio0epIIOBOH KOCTH

Kak BuaHO U3 pucyHka 4 cuibl, AeicTByromMEe B 00JIb1Ie0epIIOBOM KOCTH MO/ BIMSIHUEM Beca
YeJI0BEKa, HaIllpaBJIEHbl CTPOTO BEPTUKAJILHO BHU3 U HE BBI3BIBAIOT HUKAKMUX OOKOBBIX CMEIICHUH.

W3 pucynka 5, rae mokazaHbl CMEIIEHUS M PE3YIbTUPYIOIINE CUJIbI, KOTOPbIE NEHCTBYIOT B
60Jb11e0EPIIOBOM KOCTH MPH YJaJIEHUH Majo0epIiOBOM, Mbl MOXKEM BHJIETh CYILECTBEHHbBIE CHJIBI,
HanpaBJiEeHHbIE B TOPU30HTAIbHOM HampasieHUH. OHHM HalpaBieHbl B CTOPOHY OT LIEHTpa Teja
YeJlI0BeKa M MBITAI0TCA CMECTUTh KOJIEHHBIH CycTaB HApYyXy. DTU CHUJIbI MOSIBISIOTCS B PE3yJbTare
nepepacnpeieieHuss Harpy3ku B Tele OoJbIIeOeploBOd KOCTH 4YelloBeKa NpU  YyIAJIeHUU
Masio0epiioBoii kocTu. [1o BenmuuMHE OHM CpaBHUMBI C BEPTUKAIBHBIMU CHJIAMM, BO3HUKAIOIIUMHU
MoJ BO3/EWCTBHEM Beca 4eloBeKa U, JaXe IMPEBBIIAIOT HMX BEJIMYMHY B BEPTHUKAJIBLHOM
HaIpaBJIEHUH.

W3-3a BO3HUKAOIMX CWJI, NBITAIOIIMXCA CMECTHTh KOJEHHBIH CYCTaB B Hapy)KHOM
HalpaBJIEHUN OPTaHMU3M BBIHYXKIEH KOPPEKTHPOBATH IOJIOKEHHWE TOJICHH TaKUM 00pa3oM, YTOObI
KOMITEHCHPOBaTh BO3HUKAIOIIUE CHIIBI U 0OPAaTUTh UX B HOJIb. DTO BBI3BIBAET CMEIIEHUE KOJIEHHOTO
CyCTaBa BO BHYTPEHHIOIO OOJIACTh U IPUBOJUT K MOSBICHHUIO HEKOTOPOIO yIila MeXAy OeapeHHOH
KOCTBIO U 00J1b11e0epIIoBOil KOCThI0. OUeBUIHO, YTO IaHHBIN YroJI HAPABJIEH Ha CMEIIEHUE CTOIIbI
B CTOPOHY OT IIEHTPa Y€JI0BEKA.
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Takum o006pa3oMm, MNpPOBENEHBI pacueThl MOJEIUPOBAHUS HArpy3ku Ha OeploBble KOCTH
YellOBEKa, BBI3BAHHBIE COOCTBEHHBIM BECOM. YJajleHHE ManoOeploBOd KOCTH MPHUBOAMUT K
MIOSIBIICHUIO TOCTATOYHO 3HAYMMBIX CMEIIAIONINX KOJICHHBINA CYCTaB CHJI B HAPY)KHOM HAIPABICHUH.
Jns xoMneHcaluyu BO3HUKAKOIIMX CUJI KOJEHHBIA CYCTaB JIOJDKEH U3MEHUTH CBOW €CTECTBEHHBIN
YIroJI COeAMHEHUs OeApEeHHONW KOCTH M OONbIIeOepIIOBOM KOCTH TaKMM 00pa3oM, 4TOOBI CTOIa
CMECTHJIach Hapyxy. B 3ToM ciydae cHu»kaeTcsi AaBlieHUE, U HArpy3ka Ha MeAUajbHbIE OTIEIIbI
KOJICHHOTO CyCTaBa M Harpy3ka MEpPEeHOCHTCS B CTOPOHY JIaTepajbHOTO IJIaTo OONbIIeOepIIOBOi
KOCTH, BO3HUKAIOIIUX B PE3YJIBTATE OMEPATUBHOTO YAAICHUS MATOOEPIIOBOM KOCTH.
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Annomayusn. Ha OCHOBE NAHHBIX JHUTEPATYPHl M PE3YJIbTaTOB MCCIEIOBAHHMNA MPEACTaBICHA
uHpopmarusi 00 AaHTHOKCUJAHTHBIX CBOMCTBax pacteHus Prangos ferulacea (L.) Lindl. mpu
JICUEHUU paka MOJIOYHOM Kele3bl M €ro 3HaueHHWe MpU pake MOJIOUHOM xenesbl. JleueHue
PaCTCHHUSIMH M PACTUTEILHBIMH HHTPEIUCHTAMH SIBIIICTCS OJHUM W3 OCHOBHBIX METOJOB JICUCHUS
paka. B Mupe >KEHIIMHBI CTPAZalOT PAKOM MOJOYHOM >Kene3bl. UTOOBI MONHOCTHIO TOHSTH
TepaneBTUYECKU MOTEeHIUal BUAOB Prangos ferulacea B nedenun 3a0oneBaHus. ITO pacTeHHE
TaKKe UCTIOIB3YIOT JUIS JICUSHUS U IPYTHUX IENeH.

Abstract. The article presents information on the antioxidant properties of the Prangos
ferulacea (L.) Lindl. plant in the treatment of breast cancer and its significance in breast cancer
based on literature data and research results. Treatment with plants and plant ingredients is one of
the main methods of cancer treatment. In the world, women suffer from breast cancer. Prevention of
this disease both in quantity and efficiency, treatment with plants gives more positive results. To
fully understand the therapeutic potential of Prangos ferulacea species in the treatment of disease.
This plant is also used for treatment and other purposes.

Knrouesvie cnosa: pak MOJIOYHOM jKeJ€3bl, IPAHTOC (PEePyITOBUIHBIA, AaHTUOKCUIAHT.

Keywords: mammary gland cancer, Prangos ferulacea, antioxidant.

Pak sBisercss 3a0oineBaHUEM, CEPbE3HO IOPAXKAMOIUM  YEJIOBEYECKOE HACEJCHHE.
CyiecTByeT NOCTOSIHHAsE MOTPEOHOCTh B HOBBIX METOJax JIEYEHHS U NPOPHIAKTUKE HITOTO
OTaCHOTO JUIs *KHU3HM 3a0oseBaHus. HayuHble U HcciienoBaTenbcKie HHTEPECH COCPEIOTOUEHBI Ha

COCIMHEHUSIX MPUPOIHOTO MPOUCXOKIACHHUS, MOCKOIBKY OHU MMEIOT MEHee TOKCHYHBIE MOOOYHBIE
3¢h(dEKTh, YeM COBpPEMEHHBIE METOJBI JICYCHHs, Takue Kak Xumuorepanus. LlapcTBo pacrenuii
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MIPOM3BONT BCTPEUAIOIIHUECS B MPHUPOAC BTOPUUYHBIC METAOOIUTHI, MPOTHBOPAKOBAs aKTUBHOCTH
KOTOPBIX MCCIIETYEeTCs] U PUBOIUT K pa3paOd0TKe HOBBIX KIIMHUYECKHUX JIEKapcTB. biaromaps tomy,
YTO STU COEAMHEHHS CTajJd OCHOBHBIMH JICKAPCTBAMM I JICUCHHS paKa, MOSBISIOTCS HOBBIC
TEXHOJIOTUM Il JajdbHEHIIero pa3BUTUS 3ToMl oOmactu. HoBbIE TEXHOJOTHHU BKIIIOYAIOT
HAHOYACTUIIBI JIJI1 HAHOJEKAPCTB, IICJIbI0 KOTOPBIX SIBISETCS YCHJICHHE MPOTHBOPAKOBOM
AKTUBHOCTH JICKAPCTBEHHBIX CPEJCTB PACTUTEIBHOTO IPOUCXOXKICHUS TIyTeM KOHTPOJIS
BBICBOOOXKICHHSI COSTMHCHUN U M3yUYCHHSI HOBBIX IyTel BBeAeHMS [ 1].

Mamepuan u memoowt

Knerku paka MOJIOYHOI ’kene3bl — 3TO aHOMaJIbHbIE KJIETKH, KOTOPbIE PA3BUBAIOTCS B TKAHU
MOJIOYHOM JKene3bl U 00pa3yroT Oomyxoiu. Pak MOJIOYHOH jkene3bl — 3TO TUI paka, KOTOPHIA B
IIEPBYIO OYEPEh TOPAKAET KIETKU MOJIOYHOM KEJE3bl, U XOTS OH Yallle BCTPEYaeTcs y )KEHIIUH, OH
MOXET BO3HUKHYTb KaK Y JKEHILUH, TaK U Y MY>K4UHH.

Pak MO04HOM *kKene3bl MOKET UMETh pPa3Hble MOJATHUIbI, U CHeUU(UIECKHE XapaKTePUCTUKU
PaKoOBBIX KIETOK MOTYT OBITh pa3HbIMH. HeKOTOpble pacrnpocTpaHEHHBIE THUIBI BKIIOYAIOT
npoTtokoByto KapuuHomy in situ (DCIS), wHBa3uBHyio mnpotokoByto kapuuHomy (IDC) u
MHBa3UBHYIO J0/1bKOBYI0 KapuuHoMy (ILC). OTu pakoBble KJIETKH MOTYT OECKOHTPOJIBHO PAacTH U
JeTTUThCS, BbI3bIBAsi 00pa30BaHUE IHUIIKHU WIM MacChl B TPYIU.

OrpoMHOE BbIIEJICHHE PECYPCOB Ha MCCIIEJOBaHMS paKa MOJIOYHOM KeJie3bl U MPEIaHHOCTb
JeNy ThICSY HCCIeNoBaTesied, 3aHMMAIOIIUXCSI 3TOW MPOoOIeMON, OCHOBAaHBI Ha YOEXKIEHUH, UTO
npoUIaKTUKA, BBIABICHUE U JICYCHHE STOr0 3a00JIeBaHUsl B KOHEYHOM HMTOre OylyT 3aBUCETh OT
Jy4IIero MOHMMaHMs 3TOro 3abosieBaHus. buosiorus paka MOJIOYHOHM >Kele3bl CErofHs ropasio
Oonee pazHoOOpasHa.

[lo srToii mpuumHe wu3y4deHHe 3abojeBaHUsT TpeOyeT OOBENMHEHHS MHOTHUX JWCIHUILINH.
COOTBETCTBEHHO, KJIETOYHAs OUOJOIHs, SMHUIEMHOJIOTUS, MOJEKYIspHas OHOJIOTUs, MaToJOIus,
panuoIorysl, MOJIEKY/ISIpHAs FTeHETHKA U KIIMHUYECKUE UCCIIE0BAaTEeNIN CTaIl HEPa3pbhIBHO CBSI3aHbI
B UX COBMECTHOM CTPEMJIEHUHU K MPOTPECCY B CHUKEHUH CMEPTHOCTU OT paKa MOJIOUHOM KeJle3bl.
Kpome 3TOro0, npu jiedeHnn pacnpocTpaHEHHbIX B MUpE 3a00JIeBaHUI IIMPOKO PaCIpOCTPaHEHbI U
¢uznorepaneBruyeckue Meroibl.llo kommuecTBY M 3G (HEKTUBHOCTH IIMPOKO PaCIpOCTPAHEHO
JIEYEHHE HTOTO 3a00JIeBaHUS HATYPAIbHBIMU PACTEHUSMHU.

B 2020 rony pax MOJI04YHOH >ke€j1€3bl ObLJI TMAarHOCTUPOBAH Yy 2,3 MUJUIMOHA YKEHIIHUH U CTaj
npuunHoit 685 000 cmeprteil Bo Bcem Mupe. Ilo cocrosHuto Ha konen 2020 roga 7,8 mMuiInMoHa
KEHIIHMH, Y KOTOPBIX 3a MOCIeIHHE 5 JeT OblT JUarHOCTUPOBAH paK MOJIOYHOMH KeJe3bl, ObLIM elle
KMBBI, YTO CJIEJIaJ0 paK MOJOYHOM KeJe3bl CaMbIM paclpOCTPaHEHHBIM 3a00JIEBaHHEM BO BCEM
mupe. Pak MOJIOYHOMN Kene3bl BCTpPEYaeTcsi BO BCEM MHpE y JKEHIIMH BCEX BO3pacTOB IOCIE
IIOJIOBOT'O CO3PEBaHMsI, U YPOBEHb 3a00J1€BAEMOCTH YBEIMUUBAECTCA C BO3PACTOM.

C 1930-x mo 1970-e rombl OCHOBHBIM METOAOM JIEYEHHUs OBLIO TOJIBKO XUPYPrHYECKOe
BMEIIATEIbCTBO (pajuKajabHasi MAaCT3KTOMHUS), a YPOBEHb CMEPTHOCTH OT Paka MOJIOYHOH >Kene3bl
IIPAKTUYECKU HE U3MEHWICA. YBEIMUEHUE BBKUBAEMOCTH Havasnoch B 1990-x romax, Korna cTpaHsl
CO3/1aJiM KOMILJIEKCHBIE MPOrpaMMbl JIEYEHHs] paka MOJOYHOW >KeJe3bl, BKIIOYas MPOrpaMMBbI
paHHEro BBISBICHMUS, a TakXkKe 3(PPEeKTUBHBIE TEPANIEBTUUYECKHE METO/IbI JICUECHUSI.

PanHee BbISIBIEHHE paka MOJIOUHOM JK€JNE3bl OUEHb BAXXHO Ui YCIEIIHOIO JICUYEHUS.
Perynsipupie camooOcieoBaHUSI MOJIOYHBIX JKeJle3, KIMHUYECKHE OCMOTPHI MOJIOYHBIX JKeje3
MEAMIIMHCKUMH PaOOTHUKAMU M MamMmorpadusi BaxKHbI JUIsl BBISIBICHUS paka MOJIOYHOM *ele3bl Ha
Oosnee paHHUX, Oojee M3JIEUMMBIX CTaIusAX. BapuaHThl JiedeHHs paka MOJIOYHOW >Kejie3bl MOTYT
BKJIIOYAaTh XUPYPrUYECKOE BMEIIATENIHCTBO, JTYUYEBYIO TEPANUIO, XUMHOTEPANHIO, TOPMOHAIBHYIO
TEpanuio, TapreTHyl TEpanuio Wi KOMOMHAILUIO 3THUX IOAXOJOB, B 3aBUCHUMOCTH OT THIA U
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cTanuu paka. BaxkHo, 4TOOBI 710U OBLIM OCBEJOMJIEHBI O pake MOJIOYHOM XKeJe3bl, ero (hakropax
PHUCKa M BaKHOCTH PETYISPHOTO CKPUHUHTA JJIsi PAHHETO BBISIBIICHUS.

Pak MonouHO# ’kene3bl — OAMH U3 BUAOB paka, MPEACTaBISIOLUN CEpbE3HYI0 YIpo3y IS
KU3HH >KeHIIWH. Llenpio neueHust 3a001eBaHus SBISAETCS YHHUTOKEHUE BCEX PAKOBBIX KIIETOK, U
JUIS 3TOM 1IeTTU UCTIOJIB3YIOTCSI XUPYPTrUYeCcKOe BMEIIATeIbCTBO, JyUeBasi TEpanus U XUMHUOTEPaIIns.
80% OONBHBIX PAKOM MOXKHO BBUICYHTH C MOMOIIbIO XUMHOTEpanuu, HO y 20% pakoBBIX KIIETOK
MAI[MEHTOB CTAHOBATCS YCTOMYMBBIMU K XMMHOTEPANEBTUYECKUM IIperaparaM WU pa3BUBAETCS
CMepTeNbHAsE TOKCUMYHOCTh. 10 3TOi mpuyMHE OCHOBHBIE METOJBI M IpPENaparhl, UCIOJIb3yEMbIE
CEroJHsl B JICUCHUM paKa, CUUTAIOTCA HeIOCTarouHbIMH. [lo 3TOH mpuurMHE B MOCIETHUE TOMAbI
HCCJIEIOBAHUSIM HOBBIX NPOTHBOPAKOBBIX IMPENaparoB MPOTUB paka MOJIOYHOW >Kee3bl, 0COOEHHO
[perapaToB PaCTUTEIBHOTO MMPOUCXOKICHHS, IpUAaeTcs Oompliee 3HadeHue [4].

B xome okcreguumii ObuIM COOpaHBl 00pas3ibl PACTEHUH, BBICYIIECHBI CTaHAAPTHBIMU
METOAaMH M OTHpaBiIeHbl  Juig JaboparopHoro aHaiau3a B Typuud. AHTUMHKPOOHBIE U
AHTHOKCHUJAHTHBIE CBOWCTBAa BHIAa ObUIM IPOAHAIM3UPOBAHBI B OMOXMMHUYECKOW Jaboparopuu
Texunueckoro Yausepcurera Kapanenus Typrum, pe3yasrarsl npenctasieHsl B Tabmumax 1, 2:

Venosus sxempakyuu: oOpas3ipl TOTOBHIM METAaHOJIOM B ONPEACICHHBIX KOHIICHTPALUAX U
BCTpsixuBaiu B TeueHue 24 yacos mipu 150 06/MuH B unkybarope mpu 25°C.

Memoo omnpedenenus aHMUMUKPOOHOU  AKMUBHOCMU. AHTUMUKPOOHYIO aKTHUBHOCTb
pPaCTUTENBHBIX OOpPAa3IOB TECTUPOBAIM MPOTHUB MUKPOOPraHusmMoB Staphylococcus aureus ATCC
25923, Escherichia coli ATCC 35218, Bacillus cereus, Staphylococcus epidermis n Candida
albicans ATCC 10231, ucnonb3ys JTyHOUHBIN MeTOJ ¢ arapom [1].

Cycnensuto 0,5 ansa Gakrepuit u 2,0 Ans Opoxokedl HAaHOCKUIIM Ha cpeay arapa Mromepa-
Xuntona (MHA) crepuipHbIM TamroHoM. OTBEpCTHsI B Cpele OTKPBHIBAJIM MPOOKOBBIM OypoM
(ZnameTpoMm 6 MM) U B Kaxa0€ oTBepcTue A00aBisuin oopasen no 75 Mkil. [lo ucreuenun 24 yacon
unkyOanuu mpu 37°C u3Mepsuid  JUaMeTphl 30H, OOpa30BaBIIMXCS BOKPYT OOpO3AOK (MM)
(Tabnuma 1).

Tadmuma 1
30HA MHT'MBMPOBAHUM A, mm
Konyenmpayus ~ Opeanwt  Bacillus Escherichia Staphylococcus Staphylococcus — Candida
pacmenust  Cereus coli aureus epidermidis albicans
0,17 r/mn KOpEHb 13,50+0,10 - 13,03+0,06 9,47+0.06 7,97+0,15
0,17 r/ma LIBETHI 12,07+0,06 - 12,53+0,06 10,03+0.06 10,10+0,1

Onpeodenenue obwezco enonvHozo eewecmea. Jlns ompeneneHus: OOIIETO COACPKAHUA
(eHONBHBIX BELIECTB B 00pa3nax ucnonb3oBaau Meroq donuna-Yuokansrey [9]. CymHOCTH 3TOrO
METOZla OCHOBaHa Ha OKHUCIUTEIbHO-BOCCTAHOBUTENIBHON peakiuu, B KOTOpOHl (eHOIbHBIC
COEIMHEHHS] BOCCTaHABNUBAIOT peareHT donnHa-UYnokanbrey B OCHOBHOW cpele U MepexoisT B
okucieHnywo ¢popmy. [lo uroram ananuza B nmpobupky godapisiu 20 Mkt o6pasiia, 680 MK 4UCTOM
Boasl 1 400 Mkn 0,2 H pearenra ®onnHa-UHOKanbTO COOTBETCTBEHHO W IOCIE TIIATEIBHOIO
MEepPEeMEITUBAaHUSl OCTaBISUIM B TEMHOTE Ha 5 MHUHYT. B KadecTBe CTaHIapTOB B HCCIICIOBAHHH
WCIONB30BAIM Pa3MuHble KOHIIEHTpanuu ramioBoi kucnotel (1,0; 0,5; 0,25; 0,125; 0,0625 u
0,03125 mr/mn), a pe3ynbrarsl Beipaxainu B M GAE (3kBUBajIeHT rajijioBOM KUCIOTHI)/T.

Memoo FRAP (cnuosxcenue anmuokcuoanmuou cnocoonocmu Fe(lll). Meton ocHOBaH Ha
BOCCTaHOBIIEHMH KoMIUIekca Fe+3-TpunupununrpuasuHa 10 CcHHEro xenara Fe2+ myrem
no0aBIeHHs K BOAHOMY PacTBOpY o0Opasiia, ColepsKaliero aHTHOKCUAaHT [8].
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50 Mk o6pasma u 1,5 mn pearenta FRAP noGapnsnu B mpoOWpKy W MHKYOMpPOBaId B
TeMHOTe B TeueHue 4 MuHyT nipu 37°C. B KoHIIe eprojia u3MepsIn MoromeHue npu 593 um.

B kadectBe cTaHmapra HMCHONIB30BaIM TpOJOKC, 3HAYCHHS JTaHBI B MKMOJb JKBUBAJICHTA
Tponokca/r ob6pasuna. Ouumiaromas akTHBHOCTh paaukana 2,2-mudeHut- | -muKkpunruapasmia
(DPPH). AKTHBHOCTH 00pa3IoOB 1O YJaBIWBaHUIO CBOOOAHBIX paaukanoB DPPH (1,1-mudennn-2-
MUKPWITHAPA3WIT) ONpenessuii B cooTBeTcTBUU ¢ Molyneux (2004). 750 Mk o6pa3na u 750 Mk
DPPH (npurorosnensoro B 100 MkM MeTaHoj€) cMEMIMBAIM U UHKYOMpOBaIu B TeueHue 50 MuH
IIpY KOMHATHOM TeMIlepaType B TeMHOTE. B KoHIe nepuona u3Mepsiau nomiomeHue npu 517 HM.
3nauenus [C50 yka3zaHbl B MI/MJI.

Onpeodenenue odoweco xonuvecmsa grasonoudos OnpeneneHne GIaBOHOIOB U3 (PEHOIBHBIX
COCMHEHUI TPOBOAMIM KOJIOPUMETPUYECKHMM METOJOM XJIOpuAa alioMuHHs. B  KadecTBe
CTaHJApTOB HCIOJB30BAIM PACTBOPHI KBEPIETHHA PA3IMYHON KOHLEHTPAIMH, PACTBOPCHHBIC B
MetaHose. 60 mMxin obpasna cmemuBaiu ¢ 540 mxn meranona u 600 mxn 2% (Mac./00.) pacTBopa
AICI3 (mpuroroBienHoro B Meranosne) (Tabmuma 2).

Tabnuma 2
Obwee gheronvHoe geujecmso Bcezo ¢prasonouoos FRAP
(me GAE/g obpasya) (me QE/2 obpasya) (umonTroloks/zobpaszya)
Kopenn 3,801+0,088 0,405+0,018 19,980+2,493
I{BeTHI 4,969+0,029 2,702+0,107 27,000+0,919

Pesynomamot u obcyscoenue

Prangos ferulacea (L.) Lindl, npunaanexamuii Kk ceMelcTBY 30HTUYHBIC, MPEICTABISIET
co00if BUJ, MPOU3PACTAIINNA MPEUMYIISCTBEHHO B pernoHe Bocrounoro Cpemu3eMHOMOpPHS U
3anaanoit A3un. OH MKPOKO UCTIONB3YETCs B TPAAUIIMOHHONW MEIUIIMHE BO MHOTHX CTpaHax H, KaKk
OBLIO JOKa3aHO, 00JIaJaeT HECKOIBKUMHU HHTEPECHBIMH OMOIOTUYECKUMU CBOMcTBaMU. UTOOBI 1aTh
HOBOE TNpeACTaBIeHUE O PUTOXUMUU U (PapMaAKOIOTHH 3TOTO BUAA, OBLITU M3yUeHBI d(pUpHBIE Maca
[[BETKOB W JIUCTHEB paHee HEM3YUYEHHOTO MECTHOTO COEIWHEHHs, Mpou3pacraromero Ha CUImimu
(Uranus), B Upane, Typuuun, Upake u apyrux crpanax Asuu. Pon Prangos ucnonbp3yercs Kak
apoOMaTHYeCKOe U JICKapCTBEHHOE pacTeHHe. MCIoab3yloTcsi Kak KOPHM, TaK M Ha/J3€MHbIE YacTH
Pa3UYHBIX BHJIOB. YUeHblE COOOIIAIOT, YTO 3(HpHBIE Macia, MOJTy4YE€HHbIE U3 3TOrO pacTeHUs,
IIUPOKO HCIOJB3YIOTCS. JIeKapCTBEHHBIE PAaCTEHHUsI UCIONB30BAINCH B HAPOIHON METUIIMHE IS
JIeUEHUsI MHOTHUX 3a00s1eBaHN. Pe3ynbTaThl HaydHBIX MCCIIE€0BaHUHN JIEKApCTBEHHBIX PACTEHUN JJIs
JeyeHus: psaga 3aboneBaHuM, B TOM uucie HWH(QEKIMOHHBIX, paka, auabera, arepocKiIepo3
KEITYI0YHO-KHUIIIEUHbIE PACCTPOICTBA, 0XKOTH U HEBPOJIOTHYECKHUE TPYAHOCTH. [3-7].

XO0Ts 3TH pacTeHHs HE MOJHOCTbIO CBOOOTHBI OT MOOOUHBIX 3()h(HEKTOB, OHU OOBIYHO UMEIOT
MeHbIIIe TMOO0YHBIX 3((EKTOB, YeM CHHTETHUYECKHE TIperaparbl, ¥ MOTYT JaKe CHHXKATh
TOKCUYHOCTH JAPYTHX MPENapaToB, JIEKapCTBEHHBIX MPENapaToB 3a cYeT aHTHOKCHIAHTHBIX CBOICTB
pactenutii 8, 9].

B Hacrosmiee BpemMs COeIUHEHHsA, OOHapy)KEHHbIEe B JIEKAPCTBEHHBIX PACTCHUSX,
WCTIONB3YIOTCSI B Ka4€CTBE HOBBIX JICKAPCTB M MOTYT CIY)KUTh KJIFOYOM K TIOWCKY HEIOPOTHX
METONIOB JICUCHHS] C MEHBITUM KOJUYECTBOM TOOOYHBIX 3(P(eKkToB st JedeHHs MHOTHX
3aboneBaHu, BKIOUas pak [3].

Prangos ferulacea (L.) Lindl. (pxammp mo-nepcucku, OMMOMOHAKC MO-(PPaHIly3CKU) OTHO
W3 TEHHBIX JICKAPCTBEHHBIX PACTCHUH, NMPUMEHSEMBIX TPU JIEYEHHH MHOTHX 3a00JeBaHUN B
HapomHOW MeauiuHe. Pa3nmudHble mabopaTopHBIE HWCCIEAOBAHMS JEMOHCTPHPYIOT €ro IejeOHbIe
cBoiicTBa. P ferulacea wucnonp3oBajlach KaK BETPOTOHHOE, CMsTYarollee, TOHU3UPYIOIIEE,
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MIPOTUBOOTEYHOE, CeIaTUBHOE, MIPOTHUBOBOCIIATIUTENIBHOE, MIPOTUBOBHUPYCHOE,
MIPOTUBOTEIIbBMUHTHOE, MPOTUBOIPUOKOBOE M aHTHOAKTEpHAIbHOE CPEACTBO MPH JKEITYI0YHO-
KMILIEYHBIX PACCTPONCTBAX.

Kpome Toro, muct P. ferulacea mpumeHSIOT TpH IKEITyIOYHO-KHUIIEYHBIX 3a00JCBAHUSIX,
KOpEHb — JUJIsl JIYCHUSI IIPOCTYIHBIX 3a00JIeBaHUI U IS MOBBIILIEHUS [TOJIOBOTO BieueHus. Jpyrue
cBoiicTBa P. ferulacea BKJIOYAIOT MOBBIIMIEHUE TOJEPAHTHOCTH, BCKPBHITUE CTEHO3a U OOCTPYKIIUU
IIPOCBETA, PACTBOPEHUE KAMHEH B ITOYKAX M MOUYEBOM IIy3bIPE U YMEHBILEHHUE OTEKA CEIE3EHKH [5,
9].

Hanuuue 3Toro cBoiicTBa HaMpsIMYIO CBA3aHO C KyMapHHAMH, alKaJlOHAaMu, (JIaBOHOUAMU
U TEepIEHOUJAMHU, O KOTOPBIX HEOJHOKPATHO coo0Iasoch B M HccienoBaHusx. Kpome Toro,
(benonbHbIe coenunenus P. ferulacea monTBepkK1al0T aHTUOKCUAAHTHBIE CBOMCTBA 3TOTO PacTEHUS
[6]. OnuH W3 (pmaBOHOMAOB, Ha3BaHHBIM KBEpUETUH — 3-0-ITIOKO3UA, KOTOPHIM HEIAaBHO OBLI
MOJlyYeH B OKCTpaKkTe€ HAJ3€MHBIX 4YacTei, He OKa3blBaeT BIHUSHUSA Ha BBIPAKEHUE
AHTUOKCUJAHTHBIX CBOUCTB P, ferulacea [4].

[IpoBeneHsl aHammM3bl W H3YYCHBl AHTHOKCHJIAHTHBIC, AaHTUMHKpPOOHBIC CBOWCTBA BHJA
Prangos ferulacea. ViccnenoBanusi BIUsIHUSA BUIOB Prangos ferulacea napsiy ¢ XuMHAOTEpanuei u
JOPYTMMU METOAAMHU TIPH JICUEHUU paKa MOJIOYHOM Kelle3bl YeJIOBEeKa in Vitro MPOJOTHKAIOTCS.
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Annomayus. llpencraBieHbl pe3yinbTaTbl MCCIEA0BAHUS HMMMYHOJIOIMYECKHX IOKa3aresieu
KJIETOYHOTO M TYMOpalIbHOIO MMMYHHTETa Yy 45 OepeMeHHBIX C XPOHUYECKUMH BHPYCHBIMHU
renarutamu B u C. HmmyHonornyeckue mokasarenu y OepemenHsix ¢ XI'B u XI'C
XapaKTEPU30BAJIUCH IOJABICHUEM KJIETOYHOTO 3BEHA MMMYHUTETE, UTO INPOSBIISJICS CHH)KEHUEM
konnuectBa o6mux T-nmumponuroB (CD3+), T-xenmmepoB (CD4+) u T-cympeccopos ( CD8+), a
Takke ecTecTBeHHbIX KuuiepoB (CD16), uro CBS3bIBAIOT C MEXaHU3MOM TOMAJIEPKAHUS
OepeMeHHOCTH. VI3MeHeHusT TyMOPaJbHOIO HMMYHHMTETa  XapaKTepU3yeTcsd YMEpPEHHBIM
nosbimienueM ypoBHs IgG u LUK, npu XI'C peumauB Oojie3HH COMPOBOXKAAJICS MOBBIILICHHUEM
TaKke UMMYHOIIOOYIHHOB Kinacca M. XpoHudeckue BupycHble renatutsl B u C y OepeMeHHbIX
MPUBOASAT K BTOPUYHOMY HMMYHOAE(QUIMUTY M HaApacTaHUIO YPOBHS BHUPYCHOH pPEIUIMKALINU.
BrisiBieHa npsiMasi KOppEeISIIMOHHAS CBA3b MEXY MOKAa3aTeNIIMU KJIETOYHOTO MMMYHHOIO OTBETa
npu XI'B u XI'C ¢ ypoBHEM BHPYCHOM Harpys3ku, YTO HEOOXOAMMO YUYUTHIBaTh MPU BEJCHUU
OEpEeMEHHOCTH.

Abstract. The work presents the results of a study of immunological indicators of cellular and
humoral immunity in 45 pregnant women with chronic viral hepatitis B and C. Immunological
parameters in pregnant women with CHB and CHC were characterized by suppression of the
cellular component of immunity, which is manifested by a decrease in the number of total T-
lymphocytes (CD3+), T-helpers (CD4+) and T-suppressors (CD8+), as well as natural killer cells
(CD16), which is associated with the mechanism of maintaining pregnancy. Changes in humoral
immunity are characterized by a moderate increase in the level of IgG and CEC; in case of CHC,
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relapse of the disease was also accompanied by an increase in class M immunoglobulins. Chronic
viral hepatitis B and C in pregnant women leads to secondary immunodeficiency and an increase in
the level of viral replication. A direct correlation has been revealed between indicators of the
cellular immune response in CHB and CHC with the level of viral load, which must be taken into
account when managing pregnancy.

Knrouegvie cnosa: XpoHn4eckuil BUpPYCHBIN renatuT B, XxpoHuueckuil BupycHbliil renatut C,
O0epeMeHHOCTh, KJIETOYHBI UMMYHHUTET, TyMOPAJIbHBI HIMMYHHUTET, PEIUIMKAIUS BUPYCa, BUPYCHAS
Harpyska.

Keywords: chronic viral hepatitis B and C, pregnancy, cellular immunity, humoral immunity,
virus replication, viral load.

Bupycnsie remaruts (BI') ¢ reMmokanTakTHoM nepenadeit Bo3oynutens (BI' B u C) sBustorcst
OTHOU W3 HauboJIee CePhEe3HBIX U AKTYAIBHBIX MTPOOJIeM 31paBooxpanenus [ 1-5].

[To nanusiM BO3, coracHo KOTOpBIM B MUpE HacuUThIBaeTcs 296 MIIH 4eNIOBEK, KUBYILIUX C
XpoHHYecKknM BUpYycHBbIM rematutoM B (XBI'B), a xponnyeckum BupycubiM renarutom C (XBI'C)
CTpalaloT HEe MeHee 58 MJIH yenoBek. Exeronnas cMepTHOCTh OT renaruta B coctaBnser 820 Thic.
yesoBek, a oT renatuta C — 290 toic [6].

Poct 3aboieBaeMOCTH TIeMOKOHTAKTHBIMH  BUPYCHBIMH  TEMNATHTAMH  CPEIU  JIHII
PENpPOAYKTUBHOTO BO3pacTa CO34aeT MPEANOCHUIKM Il BOBJIEUEHHUS B SMUIAEMUYECKHI Ipolecc
OepeMeHHBIX. [l0 JaHHBIM MHOTOYMCICHHBIX HCCJICNOBaHUM XpoHWYeckuid rermatut (XI) B
MIOCJIETHUE TO/Ibl 3aHUMAET OHO U3 BEAYIIUX MECT B CTPYKTYpE dKCTpareHMTalIbHON MaToJOTUHU Y
oepemennbIx [7-11].

Teuenue OepeMeHHOCTH, Jaxe (DU3HOIOTHUECKOM, COMPOBOXKIACTCS OIpPEeICHHBIMU
MMMYHOJIOTHUYECKHUMH U3MEHEHUSMHU, HApPaBJICHHBIMU Ha CO3JaHKME ONAarOonpUsTHBIX YCIOBHH IS
coxpaHeHus pebdenka [12-14].

XPpOHUYECKUN BHUPYCHBIA TEMAaTUT BEAET HE TOJBKO K CYIIECTBEHHBIM METa0OIMYECKUM
HapyIICHUsAM, HO W OOYCJIOBIMBAET WMMYHOIATOJIOTHYECKHE CABHUTH, YacTO B COYETaHUH C
MMMYHOCYTIPECCUBHBIMH d(PQPEKTaMu BpEeIHBIMH (PaKTOpaMH OKpYXKAIoLIel cpeapl co cBoei
XapaKTEPUCTHUKOM ISl KayKJI0OTO PETMOHA, 1aKe B IIPe/iesiaX OAHON CTPaHBI.

L]env uccneoosanus: N3y4nTh MOKA3aTeI UMMYHHOIO CTaTyca y OepeMEeHHBIX, CTpalaloluX
xpoHuueckumu renarutamu B u C.

Mamepuanvt u memoowl ucciedo8anus.

B nmemsx yTOYHEHMsS COCTOSHUS OCHOBHBIX IIOKa3aTesel, XapaKTEepU3YIOIIUX WMMYHHBIN
craryc Mbl obcienoBanu 60 GepeMeHHBIX JKeHIIMHBI B Bo3pacte oT 19 no 30 ner. OOcnenoBaHHbIE
KEHILUHBI pa3zaenensl Ha 3 rpynnsl: | — 26 6epemennsbix sxeHUMH ¢ XI'B, II — 19 xenmun ¢ XI'C
u I (koHTponbHaAsA) — 15 npakTUYeCcKu 370pOBBIX OEPEMEHHBIX.

JIMarHo3 BHUPYCHBIX T€MaTUTOB OBUI MOJATBEP)KICH BBIIBICHUEM CHEIM(PUUECKUX MapKepoB
(HBsAg, HBeAg, antu-HBcor IgM un IgG, DNA-HBV, cymmapueie antu-HCV, RNA-HCV)
Merogamu MDA u ITIIP. MHCTpyMEHTaIbHBIE METOABI UCCIIEIOBAHUS BKJIIOYAIN YIbTPA3BYKOBOE
uccnenosanue (Y3U) BHyTpeHHux opraHoB, Iuioaa, ¢eromerputo Bo Il u III Tpumecrtpax,
nonmuiepomerpuio (Sono Scape S6 Pro Basic, KuTaif).

MMMyHONIOTHYECKHE UCCIeI0OBAHUS BKIIIOUAIH B c€0sl U3y4eHUE KIETOYHOTO U T'yMOPaJIbHOTO
uMMyHHTeTa. OILIEHKY KJIETOYHOTO HMMMYHHUTETa MPOBOJIMIM KOJUYECTBEHHBIM OINpeAeIEHUEM
obmmx CD3-numdopuuro (obume T-knetkun), cyonomynsuuit ¢ xennepHbiM (CD4-knetn) u
spdexropubiM  (CD8-knerku)  ¢deHoTUNIaMu, € HCIHOIB30BAHHEM  MOHOKIOHAIBHBIX
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aHTHJIMM(OIUTAPHBIX aHTUTEN B PEAKLUUU HENpAMON MMMYHO(IIOOPECHEHINA B MOAU(PUKAILIUY.
['ymopanbHbIii MMMYHHMTET OLEHUBAIM IO TIOKA3aTeIsiM ChIBOPOTOYHBIX HMMMYHOITIOOYJIIMHOB
kimaccoB A, M, G, HCHONB30BaM METON paguaibHON uMMmyHOauddy3un. [lupkynupyromue
nMMyHHble komIuiekcesl (LK) onpenensnu ¢ nomoursto I19I'-Tecta metonom 10. A. I'puneBuua u
A. H. Andepoa (1981). ®darouuto3 u3ydaad METOAOM H3MEpPEHHUs (ParoruTapHOM aKTHBHOCTH
HerTpoduion [6].

CratucTHyeckuii aHaJM3 TIOMYYCHHBIX MaTepUANIOB IPOBEICH C TOMOINBIO MPOTPaMMBI
Statistica 6.0 (StatSoft). Craructuyeckuii aHanMM3 3aKIOYAlICSd B BBIYUCICHUU CPETHETO
apudmernyeckoro (M), ero cpeTHEeKBaIPaTUYHOTO OTKJIOHEHHUS (C), a TAK)Ke CTaHIapTHOM OIMOKH
cpenneit (m). Kpurepuem craructuyeckoi JOCTOBEPHOCTH CUMUTATIACh OOLIECIPUHSTAS] B MEIULIMHE
BEJIMYMHA P.

Pezynomamur uccreoosanus u ux obcysrcoenue

B xone uccrnenoBanus HaMu IPOBEACHO U3YUEHHE KIETOUHOIO M I'yMOpajlbHOIO UMMYHHUTETA
45 GepeMeHHBIX ¢ XpoHnYeckuMu BupycHbiMH TernatutamMu B u C B I u 111 Tpetbem TpumecTpe.

Kak nmoxa3zanu uccrienoBaHus, MMMYHHBINA CTAaTyC y MallUEHTOB C XPOHUYECKUMU BUPYCHBIMH
rematutamu B u C, B 1LeJIOM XapaKTepU30BaJCs, JIOCTOBEPHOM CHIDKEHUHM KOJIMYECTBa B
nepudepuyeckoii kpoBu obmmx T-nmumdonutoB (CD3-kneTku), 3a c4eT yMeHbLIeHUs 4ucna T-
muMmdorutoB ¢ xennepHbiM (CD4-kieTku) ¥ IUTOTOKCHYECKUM cymnpeccopHbiM (CDS8-kietkn)
denotunamu (p<0,05)., a Taxke ectecTBeHHBIX KuiuiepoB (CD16-knetkn) (Tabnuua).

BripaxkeHHbi cToiikuil T-Ki1eTOYHBIH UMMYHOACHUIIUT OTMEUEH MPU XPOHUUECKOM TeraTuTe
C, uem npu XI'B (p>0,05). 3meHeHue conepkaHus UMMYHOPETYISITOPHBIX cyonomyssiuil T-
TUMQOIMTOB TIPUBOIMIO K CTOMKOMY CHW)XKCHHIO XenmnepHo-dddexropHoro mHmekca CD4/CDS,
oco0eHHO BhIpakeHHOTO pu XI'C.

Tabnuua
I[MOKA3ATEJIMU UMMVYHUTETA Y BEPEMEHHBIX C XI'B 1 XI'C (M=*m)
THoxazamenu bepemennvie XI'B bepemennvie 300possie P
n=26 XICn=19 bepemennvie N=15
CD3+knetkn,% 52,6+4,0 48,745,2 65,5+4,1 P1.>0,05
P1_3<0,05
CD4+xnerku,% 29,2+4,1 24,7+5,2 39,5+3,5 P..,>0,05
P1.5<0,05
CDB8+xinetkn,% 17,3 +4,7 15,7£5,6 28,8+2,8 P1.>0,05
P1_3<0,05
CD4/CD8 1,60+0,23 1,56+0,26 1,71+£0,36 P1.,>0,05
P1.5>0,05
CD16+knerku,% 4,7£1,6 5,215 12,2+1,1 P;..>0,05
P;.3<0,001
CD20+xknerku,% 12,8+4,0 12,3+4,1 13,1+1,6 P1.>0,05
P1_3>0,05
CD32, darouunto3% 43,746,5 40,846,3 72,1+7,7 P..>0,05
P1.3<0,01
IgA 1/ 4,46+0,41 4,18 +£0,12 2,35+ 0,65 P..,>0,05
P,3<0,01
IgM r/n 2,91+0,24 3,76 £ 0,35 1,46 £ 0,11 P;.,<0,001
P1.3<0,001
19G r/n 16,7+2,1 172+19 11,5+ 1,6 P..,>0,05
P1.3<0,05
LUK (en.) 105,6+10,2 137,4+13,1 59,3+4,1 P1.,<0,05
P;.3<0,001
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Baxnast poias B (GopMHUpOBAaHWMM W peaju3aliii UMMYHHBIX pEaKIuil TpUHAIICKUT B-
muMmponuram. Coxepkanue B-nmumdonnroB B nepudeprdeckold KpoBU OCpEMEHHBIX OTPaKEHO B
Tabmune 1. IlpuBeneHHbIE NaHHBIE CBUAETENBCTBYIOT, YTO oOIIee KOIMUecTBO B-mumdonuTton
IIPAKTUYECKH BO BCEX OCHOBHBIX TIpYIIaX HAXOQWJIOCh B Ipenenax HopMbel. Ho mpu stom y
OEepeMEHHBIX, CTPAJAIOUIMX XPOHMYECKUM BUPYCHBIM TI€HNaTUTOM, YMEPEHHO IOBBIIIECHbI
CBIBOPOTOYHbIE HMMMYHODIOOYIMHBI KiaccoB G ¥ M, NpeuMyIIeCTBEHHO Yy MAalUEHTOK C
xporndeckum renarurom C (p<0,001), B To Bpemsi kak UMMYHOTIIOOYTHHBI Kjacca M MOBBIIICHBI
ocobenHo y 6onpHbIX XI'C Bo Bpems peunansa 6one3nu. KommuectBo IgA yMepeHHO MOBBIICHBI B
CBIBOPOTKE KpoBH y OepemeHHBIX ¢ XI'B u XI'C, umMeno JoCTOBEpHBIX pa3IMuuid ¢ MOKa3aTeIsaMu
310poBbIX 6epeMeHHbIX (p <0,01).

B pesynbrare B3aMMOAEHCTBHUS CHEUU(PUUYECKUX AHTUTEN C TOMOJOTMYHBIMH aHTHTCHAMHU
00pa3yloTcs  LUPKYIUPYIOIIME WMMYHHBIE  KOMIUIEKCHI, KOTOphIe  OOHApy)XKHBAalOTCA B
OIIPEJCIIEHHOM KOJIMYECTBE Yy NMPAKTHUUYECKHU 310pOoBbIX Jrofei. I1pun nHpeknnoHHbIx 3a001eBaHUAX
ypoBenp IIMK, kak npaBuiio, BO3pacTacT, OTpa)kas B 3HAUYUTEIBHOM MEpEe HHTEHCUBHOCTD
(dbopMHupOBaHUS M peanu3anu WHPEKIUOHHOTO TyMopaibHoro nMmmynutera. Conepxanue LUK B
neprudepuyecKoil KpoBH JOCTOBEPHO MOBBIMACTCS Y OCPEMEHHBIX CTPATAIOIIUX XPOHHUECKUM
renatutom C (p<0,05), yvem mpu XI'B u 3mopoBbeix OepemeHHbIX (Tabm. 1). darouurtaphHas
aKTUBHOCTH HelTpodmioB y 6epemennbix ¢ XI'B u XI'C, nocToBepHO CHM)KEHA MO CPABHEHUIO Y
310poBBIX OepemeHHbIX (p<0,01).

B pesynprare aHanu3za KMMMYHHOIO cTaryca OEpEMEHHBIX C XPOHHYECKUM BHUPYCHBIM
relaTUTOM BBISBIEHO, YTO UYYBCTBUTEIBHOCTb OEPEMEHHBIX K BHUPYCHBIM 3a00J€BaHUAM
MOBBIIIACTCS. DTO OOBACHACTCS TEM, YTO B HOPME, C LIEIbI0 CHI)KEHUS! PUCK OTTOP)KEHUS IJI0/1a Y
OepeMeHHBIX, CHCTEMHO U MECTHO TofaBisieTcs GyHKuus T- cucteMbl IMMyHHTETA, TPOhoOIacTom
IUTALlEHThI BhIpa0aThIBalOTCA MECTHBIE UIMMYHOAETIPECCAHTHI U MOBBILIAETCS KOJIMYECTBO AHTUTCHOB
rMCcTOCOBMECTUMOCTH 1 M 2 kiaccoB. Bo3MoOXHO, yTO B opraHu3Me OEpeMEHHOH IOCTENEeHHO,
nocruras makcumyma ko II u III TpuMmecTpy, npoMCXOAMT aKTUBALUs AHAMHECTUYECKOIO
MMMYHHMTETA - TIOBBIIIEHUE YPOBHS (TUTpPA, KOHIEHTPALMU) BCEX NPOTUBOBHUPYCHBIX AHTUTEN,
BOCIIPOM3BOASIINX BeCh NH(MEKIMOHHBIN aHaMmHe3 Marepu. [lostomy umenno Bo 11 u Il Tpumectpe
O0EpEeMEHHOCTH Y JIMIl C CYOKIIMHUYECKUM TE€UEHHUEM XPOHHYECKOTO BHUPYCHOTO remaTuTa ynaércs
OOHapyXHTh cHelU(pHUUECKUe aHTUTeHbl U aHTHTENa (10 OepeMEHHOCTH He OOHapyKMBaBIIHECS
WM CBUJIETEIbCTBOBABIINE O IEPEHECEHHOM BUPYCHOM IelaTuTe).

IIpn xponunueckoM BupycHOM renarure B m C y OGepeMeHHBIX HalOOfaeTcss yrHeTeHue
KJIeTouyHoro 3BeHa umMmyHurera (CD3+, CD4+, CD8+ u CD16+ aumM@onuToB), 4To NpUBOJUT K
HapacTaHUIO ypoBHeH BupycHoM perukaiuu Bo II u Il Tpumectpe GepeMeHHOCTH.

JUis OLIEHKM peIIMKaTUBHOM aKTUBHOCTHM TIemaToTpornHbiX BupycoB B u C, Hamu ObL1
ucnonb3oBad Metoa [P, orpaxarommuii ecrectBennyto permukanuo PHK HCV u TIHK HBV. Kaxk
U3BECTHO, TIOJOXKHUTEIbHBIA PE3YIbTAaT CBHUJETENBCTBYET O pEIUIMKAlMM BHUpyca M Jajee
omnpenensian BupycHas Harpyska PHK HCV u IHK HBV- undexmuu.

Pesynbrarel ananusa 1P, kotopsie 6butn poBesieHbl 69 6epemenHbM ¢ XI'B nokasanu, uto
y 19 (27,5%) B xpoBu o6HapyxkeHo Bbicokas JJHK HBV (Pucynok) u y 50 6epeMeHHBIX HU3Kas
BUpycHas Harpyska (72,5%). Ilpu o6cnenoBanuu 51 6epemennbix ¢ XI'C y 20 BbIsiBIeHA BBICOKAs
(39,2%) m y 33 Oepemennnix (60,8%) Huzkas BupycHas Harpyska PHK HCV-undeximu.
Perunkanuu Bupyca npu XI'B u nmpu XI'C B mnepuox OepeMEHHOCTH COINPOBOXKAAIOTCS
MOBBIIIEHUEM YPOBHS BUPYCHOM Harpy3ku ko II m III TpummecTpy, 4TO yBEIMUMBAET pPHUCK
BEPTUKAJIbHOM nepenaun HHGEKIUU OT MaTepu K peOeHKY.

IIpoBeneH aHanu3 KOPPEISIIMOHHON CBA3M MEXY MOKA3aTeNsIMU KJIETOYHOIO UIMMYHHUTETA y
6epemennbix ¢ XI'B u XI'C u ypoBHEM BUPYCHOM HAarpy3Kku. AKTUBHOCTh BUPYCHOM pEIUIMKALUU Y
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oepemennblx ¢ XI'B u XI'C, mo Bceil BUAMMOCTH, CBSI3aHA C COCTOSSHMEM KJIETOYHOTO 3BEHA
nMmmyHuTera. Kak mokazan anamus, y OepemenHbix ¢ XI'B m XI'C wmmena mecto mnpsmas
KOPPEJSIIMOHHAsL CBSI3b MEXAY IOKa3aTeNIIMH KJIETOUHOIO MMMYHUTETa U YPOBHEM BHPYCHOM
Harpys3Ku.

[ToBbimienne ypoBHsi BupycHod Harpy3ku JIHK BI'B npu XI'B wumeer npsamyro
KOPPEIAIMOHHYIO 3aBUCUMOCTB: OT MPOIEHTHOTO coaepkanus T-nmumdoruro (CD3+) (1=+0,65),
T-xennepos (CD4+) (r=+0,61) 1 NONOKUTENBHYIO CBSI3b MEXKAY COAECPKAHUEM LIUTOTOKCUYECKUM
cynpeccopabiM (CD8-knetkun) ¢penorunom (r=+0,57), a Takke MpsSMOii 3aBUCUIMOCTH COJIEPIKaHUEM
ecrecTBeHHBIX kKruuiepoB (CD16+) (r=0,97).

AHajoruueckasi KOppesiIuOHHas CBA3b BbIsBUIA y OepeMeHHbIX ¢ XI'C: MmoBbllIeHHEe YPOBHS
BUPYCHOM HAarpy3kH, 4TO T'OBOPUT O IIOJIOKUTEIBHOM KOPPEJALMOHHOM CBSI3U C yrHeTeHuem T-
TUMQOIHUTOB: CHIXKEeHHE coaepxkanust CD3+ (r=+,85), CD4+ (r=+0,48), CD8+ (r=+0,86) u CD16+
numponuros (=+0,75).

60,8

® >400000 ME/mn 39,
B <400000ME/mn 217,

XI'B XIrc
PucyHok. AkTUBHOCTH UH(EKITMOHHOTO Mporiecca y 0epemenHbix ¢ XI'B u XI'C (%)

CnenoBarenbHO, aKTUBHOCTh BUPYCHOM perukanuu y 6epemenHblx ¢ XI'B u XI'C umeer
NPSIMYIO KOPPESIMOHHYIO CBSI3b C COCTOSIHUEM KJIETOYHOI'O 3B€Ha UMMYHHUTETA, YTO HEOOXOIMMO
YUUTBIBATh MIPU BEIEHUN OEPEMEHHOCTH.

Taxkum oOpazom, nMMyHoIornueckue capuru y 6epemennsix ¢ XI'B u XI'C conpoBoxkaaercs
yrHereHueM T-KJIETOYHOro 3B€HAa HMMMYHHUTETa y OOJBIIMHCTBA NAIlMEHTOB, YTO MPOSBISIETCS
cHikeHneM ypoBHs CD3+, CD4+ u CD8+ numdouuToB, a TakkKe €CTECTBEHHBIX KUIUIEPOB
(CD16), uTo cBSA3BIBAIOT ¢ MEXAaHU3MOM MOAJEpkKaHUA OepeMeHHOCTH. M3MeHeHns: ryMopaabHOro
MMMYHHTETA XapaKTepU3yloTcst yMepeHHbIM noBbiieHneM ypoBHs 1gG u UK, npu XI'C peunnus
00JIE3HU COMPOBOXKAAETCS TOBBIIIEHHEM TaKXe€ HUMMYHOINIOOYIMHOB Kiacca M. XpoHUYecKuit
BUpycHbIil renatut B u C y OepeMEeHHBIX CONPOBOXKIACTCS PAa3BUTHEM BTOPUYHOM MMMYHHOMH
HEJOCTaTOYHOCTM W HApacTaHWEM YypPOBHS BHUPYCHOM peIulMKaluu. BeigBieHa npsmas
KOPPEJSAIMOHHAs CBA3b MEXAY TMOKa3arelsiMu KIeTouHoro uMmyHHoro oteeta npu XI'B u XI'C ¢
YpOBHEM BUPYCHOW Harpy3Kku, 4TO HEOOXOIMMO YUUTHIBATh MPHU BeIEHUU OEPEMEHHOCTH.
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MODERN ORGANIZATIONAL TECHNOLOGIES
IN NURSING

©Amanbekov A., SPIN-code: 7702-3806, International School of Medicine, International
University of Kyrgyzstan, Bishkek, Kyrgyzstan, akil§8kg@mail.ru

Annomayus. Pedopma CeCTpHUHCKOTO Jiea MPOBOIUTCA BO BCEM MHpE, OIPEICINB
BAKHEUIIMMHU HANpPABICHUSMU OPraHU3alMI0 W BHEAPEHUE B MPAKTUYECKYIO JEATEIIbHOCTD
HOBEUIINX OPTaHU3ALMOHHBIX TEXHOJOIMN CECTPUHCKON AEATEIbHOCTH, YIYUIIEHUE CECTPUHCKOTO
oOpa3oBaHus, pa3pabOTKy ¥ COBEPIICHCTBOBAaHHUE HOPMATHUBHON 0a3bl, BHEIPCHHUE HAYIHBIX
UCCIIEIOBAHUIM M PACHIMPEHUI0 KOMIIETEHIUH CpeqHuX MeapaboTHUKOB. HeoOxoaummocThb
aJanTalyy K HOBBIM YCIIOBHSIM AESTEIBHOCTH MOKa3aja, YTO POJIb MEAUIMHCKON CECTphl JOJIKHA
OBITh TIOBBIIICHA, B TOM YHCJE IIyT€M HAydYHOTO OOOCHOBaHUS IepepacrpeneneHust (yHKIUH
MEXy MEIULIMHCKON cecTpoil ¥ BpauoM. HoBbIe BBI30BBI ThICSYENIETHS BIEKYT 3a CO00I cMmelleHue
aKLIeHTa B CTOPOHY MallMEHTOOPUEHTHUPOBAHHOCTH, YTO IMPEAINOJaraeT IOBBIIICHHE KayecTBa
MEIUIUHCKUX YCIYI, a 3TO, B CBOK OYEpPEIb, SIBISIETCS PEIICHUEM BOIPOCOB TI'PAMOTHOTO
pacmpeneneHus IOJHOMOYMH MEXAy BpadyaMd U CPEIHUM MEAUIUHCKHM IE€PCOHAJIOM.
MenuuuHcKas MOMOIb, OPUEHTUPOBAHHAS Ha HYXKJbl NAIMEHTa, BJIE€YET 3a COOOM yBeIMueHUE
Harpy3k Ha CpEeIHUNA MEAUUMHCKUN NEPCOHANT U PACIIMPEHUE UX BO3MOXKHOCTEH. HacTaBHHYECTBO
B CECTPHHCKOM JieJe — MpodeccCHOHaIbHble 00pa30oBaTelbHbIE OTHOIIEHUS MEXIY IITAaTHON
MEJCECTPOl W MEICEeCTPON-CTYIEHTKOM, OCHOBAaHHbIE HA OKa3aHUM IOMOIIM [alMEeHTaM.
HacrtaBHuk sBnserca o0pas3uoMm i NMOApakaHUs, JEMOHCTPUPYS NPOPECCHOHAIBHBIE POJU U
npakThuueckue o0s3aHHOCTH. Kpome TOro, HacTaBHMK TMOJy4aeT JAOCTYNl K KIMHUYECKON
KOMIIETEHTHOCTH CTY/AEHTa, 0OecleunBas IIEHHYI0 OOpaTHYIO CBsI3b, MOIIAECPKKY M PYKOBOJCTBO.
D¢ dexTrBHBIA HACTABHUK JOJDKEH Pa3BHBATh HABBIKM MEXJIMYHOCTHOTO OOIIEHHS, TPEroIaBaHus
U OLIGHKM KOMIIETEeHTHOCTH. HOBblE COBpeMEHHbIE OpraHMU3allMOHHbIE TEXHOJIOTUU B CECTPUHCKOM
nene OyayT crmocoOCTBOBaTh (DOPMUPOBAHUIO HOBOM T€HEPALMM METUIIMHCKUX CECTEP B KauyeCTBE
pPaBHOMPABHBIX MApTHEPOB Bpauya, CIOCOOHBIX K MPUHATHIO CAMOCTOSTENBHBIX CECTPHUHCKUX
PELIEHNI U OCYILECTBIEHUIO JOKA3aTeIbHOIO CECTPUHCKOIO YXOa.

Abstract. Nursing reform is carried out all over the world, defining the most important areas,
the organization and implementation of the latest organizational technologies of nursing activities in
practical activities, improving nursing education, developing and improving the regulatory
framework, introducing research and expanding the competencies of paramedics. The need to adapt
to new conditions of activity showed that the role of the nurse should be increased, including by
scientific justification for the redistribution of functions between the nurse and the doctor. The new
challenges of the millennium entail a shift in focus towards patient orientation, which involves
improving the quality of medical services, and this, in turn, addresses the issues of the competent
distribution of powers between doctors and nurses. Patient-centered care entails increasing
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the workload and capacity of nursing staff. Mentoring in nursing is a professional educational
relationship between a full-time nurse and a student nurse based on patient care. The mentor is
a role model, demonstrating professional roles and practical responsibilities. In addition, the mentor
gains access to the student's clinical competence by providing valuable feedback, support and
guidance. An effective mentor should develop interpersonal, teaching, and competency assessment
skills. New modern organizational technologies in nursing will contribute to the formation of a new
generation of nurses as equal partners of the doctor, capable of making independent nursing
decisions and providing evidence-based nursing care.

Kntouegvie cnosa:  menuuuHcKash —cecTpa, MEAMIMHCKAas TMOMOIb, HAacCTaBHUYECTBO,
MAMEHTOOPUEHTUPOBAHHOCTh, PACIIMPEHUE IIOJHOMOUYUN, CECTPUHCKOE [0, CECTPUHCKUMI
IIEpPCOHAI.

Keywords: nurse, medical care, mentoring, patient orientation, empowerment, nursing,
nursing staff.

Pesynomamot u ux obcysrcoenue

B Hacrosiiee Bpemst cuctemMa oKa3aHus MEIUMIIMHCKOM oMol 0ojiee Bcero o0yciaaBiuBaeTcs
COBPEMEHHBIMU  IIEPEIOBBIMM  TEXHOJOTMSMU W  MEHBLIE BCEro yAENseTcs BHUMaHUE
B3alMOOTHOUIEHUSIM B KoJulekTuBe. [loToMy HapacTaroiiee HanpspKEHHE B KOJJIEKTUBE CHUXKAET
JIOBEpHE MAIMEHTOB K MEIUIIMHCKUM PaOOTHHUKAM M Kau€CTBO MEIUITMHCKOM oMot [1, c. 638].

MenuiHCcKUe CecTpbl 3aHUMAOT HAWOOJBIIMK YIENbHBIM BeCc B IUTAaTHOM CTPYKType
paOOTHUKOB OpraHW3alMidi 3ApaBOOXpaHEHHs. Moaenb B3aUMOOTHOIICHHUS MEXAY CPEeIHHM
MEIUIIUHCKUM TIEPCOHAIOM M BpadaMH orpenesnseT 3ppeKTuBHOCTh BHYTPEHHEH KOMMYHHKAIIUU U
SBJISIETCA OJHUM M3 KIIIOYEBBIX AJIEMEHTOB, OINPEACISIONIMX KAaueCTBO MEAMLIMHCKON IOMOIIH.
bonee Toro, npoaykTuBHOE OOIEHHE MOMOraeT NMPUHUMATh COBMECTHBIE PEIICHUS B OTHOLICHUHU
yX0/la, OPMEHTHPOBAHHOI'O Ha MAI[MEHTAa, U CIIOCOOCTBYET IMOJIOKUTENBHBIM pe3yabTaraM [2, c. 7].

Pedopma cecTpuHCKOrO n€1a MPOBOAUTCA BO BCEM MHpE, OIPENEINB BaKHEUIIUMU
HaIpaBJICHUSIMU, OPIraHMU3ALMI0 M BHEAPEHUE B MPAKTUYECKYIO JEATEIbHOCTh HOBEHIIMX
OpPraHM3alMOHHBIX TEXHOJOTMM  CECTPUHCKOM  JEATENBHOCTH, YIYYIIEHHE CECTPUHCKOIO
oOpa3oBaHusi, pPa3pabOTKy W COBEPIICHCTBOBAHWE HOPMATHBHOM 0a3bl, BHEIPEHUE HAyYHBIX
MCCIIEIOBAHUM M PACIITUPEHUIO KOMITIETEHIINM CpeHIX MeapaboTHUKOB [3, c. 11].

Craryc 1 OTBETCTBEHHOCTb CECTPUHCKOTO OTAEIEHHS BaXKHBI, IOCKOJIBKY MEICECTPBI UTPAOT
HENOCPEACTBEHHYIO POJIb B MPEAOCTABICHUN MEIULUHCKUAX YCIYT U BaKHYIO POJIb B MOBBIILIEHUU
a¢dexkTuBHOCTH paboThl OonbHUL [4, c. 110].

Kpome Toro, uTo kacaeTcst BIacTu, JUAEP TPYIIbI MEJCECTEP MOXKET CTATUCTUYECKU 3HAYUMO
MOBIHUATH HA CIIOCOOHOCTH TPYIIIBI peain30BaTh CBOW BIACTHBIN noTeHuuail [5, c. 1020].

Bce uaime o6s3aresbHBIM yCIOBUEM OKa3aHHsI MEIUIIMHCKOM MOMOIIM CTaHOBUTCS MOAXOJ,
OpPUEHTUPOBaHHBIN Ha nanyeHTa. OpUeHTalNs Ha NAaUEHTa MOXKET MTOBBICUTD YIOBJIETBOPEHHOCTh
MAIMEHTOB 3a CUeT YNYYIIEHUS OTHOIIEHMH U MOXKET MPHUBECTH K JOJTOCPOYHBIM MO3UTHBHBIM
oTHOIIEHUsIM. OpUEHTAIMsI Ha TMalMEeHTa SIBISETCS BAKHEHIIEH XapaKTEepPUCTUKONM MEIUIIMHCKON
CECTPBI U BaKHBIM (haKTOPOM IMOBBIIIEHUSI KOHKYPEHTOCTIOCOOHOCTH O0sbHUIIBI [6, ¢. 1807].

HoBble BBI30BBI THICSUENETUS BJIEKYT 3a COOOW CMELIEHME AaKLEHTa B CTOPOHY
MalMEeHTOOPUEHTUPOBAHHOCTH, YTO TPEAINOoaraeT MOBBIIICHHE KadyecTBa MEAMIIMHCKHX YCIYT, a
3TO, B CBOIO OY€pe/lb, — PELIEHHE BOMPOCOB I'PAMOTHOTO PACHpPENENICHUs MOJTHOMOYMM MEXITY
BpayaMu U CPEIHUM MEAMIMHCKUM NEPCOHAJIOM. MenuIMHCKas NOMOIlb, OPUEHTUPOBAHHAS Ha
HYX/Ibl TIAI[MEHTA, BJICYET 32 COOON yBEIMUYEHHE HArpy3Kd Ha CPEeIHMHA METUIIMHCKUNA MepcoHal U
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paciidpeHre HX BO3MOXKHOCTeH. B pa3BUTBIX CTpaHax MCHONB3YIOTCA pa3IUYHbIE POJIU
MEIMIIMHCKOM cecTphl: OT J0BpadyeOHOro mpuema A0 MpaBa Ha3zHauaTh JIEKApCTBEHHBIE CPEJCTBA;
BO3MIABJISATh M KOOPJIAMHUPOBATH yXOJ 3a ManueHTamu. Pacuivpenue poiau METUIMHCKHX CECTEp
MMEET TIOJIOKUTEIIbHBIE CTOPOHBI: CHIDKEHHE BpPEMEHH OXHUIAAHUS TpHeMa, CBOEBPEMEHHOE
HaIpaBleHUE MAIMEHTOB K Y3KOMPO(MIbHBIM CIIEHUATNCTaM, YMEHbBIICHUE HArpy3KH Ha BpaueH,
YBEJIMUEHUE YNOBICTBOPEHHOCTH MAIMEHTOB, MPOABIXKEHHWE IO KapbepHOW JIECTHHUIE C
HENPEPBIBHBIM  MPO(ECCHOHANBHBIM W JTUYHOCTHBIM pa3BUTHEM 3a CUET MNPHOOpPETEHUS
JOTIOJTHUTENBHBIX 3HAHMM M KOMIETEHUMH, TaK M BO3MOXHBIE PHUCKHU: TICHUXOJIOTHYECKOE
COINPOTHUBIICHHE Bpaueii U MEIUIMHCKUX CECTep HOBBIM (opmaM paboThl; KOH(IMKT MHTEPECOB
MEXIy BpadyaMH M MEIWLUMHCKUMU CeCcTpamMH; HeXeJaHHe METUIMHCKUX cecTep padoTarh ¢
JOKyMeHTamu u Jp. [7, c. 89].

KitoueBoii mpobieMoil B cucteme 31paBOOXpPAHEHHUs SBISIETCS OTPaHUYEHHOE BHEAPCHHE
OpPHEHTHUPOBAHHOIO HA MAI[MEHTA MOJX0/a K OKa3aHUI0 MEIUIIMHCKOM oMot [6, ¢. 1807].

[TanmeHTOOpUEeHTUPOBAHHOCTh - 3TO MHOTOIpaHHAs KOHLEMIUS, BKJIIOYAIOIIas, Kak ObUIO
MPEIOKEHO, OOIIEHHE, COTPYIHHYECTBO, YBAXKCHHE, TEPANEBTUUECKUE OTHOIICHUS MEXIY
CTOPOHAaMH, PacCMOTpPEHHUE 3a00ThI 000 BCEX aCMEKTax 370POBbsS (BKJIIOUAs MCHUXOJIOTHYECKHE U
conuanbHbIe MOTpeOHOCTH) [8, c. 1087].

Bonbuioe mpenMyIiecTBo UMeeT JeueHHe, OPUSHTUPOBAHHOE HA MAallMeHTa, C TOUYKH 3PEHUS
YIOBJIETBOPEHHOCTH MAIMEHTOB padoTOoN Bpaua [9, c. 49|, ynydlieHus SMOIMOHAIBHOTO 3I0POBbS
[10, c. 351], mydiero BOCCTaHOBIICHUS MOCIE AUCKOM(OPTA, MEHBILIETO KOJTMYECTBA OSCIIOKONUCTB H
MEHBIIIETO YKCIIa 00palleHui K cneruanuctam [11, c. 1].

OnHako KyInbTypa W OTHOIIEHHE METUIMHCKUX paOOTHMKOB K OKa3aHHUIO IOMOIIH,
OpPUEHTUPOBAHHOW HA IMAIMEHTAa, BO MHOTHX OOJHHUIAX KAKYTCS 3alIUTHHIMH U YCTOHYMBBIMH K
m3meHeHusMm [12, c. 106].

DTO yKa3bplBaeT Ha HEOOXOAMMOCTh pa3BUTUA OyIyIIUX KaJapoB, OPHUEHTUPOBAHHBIX Ha
MAIUEHTOB, JUIS YIy4YIIeHHs KauecTBa MEAMIIMHCKON TOMOIIM B CHYK0aX 3ApaBOOXpaHEHUS.
[TaniMeHTOOPUEHTUPOBAHHOCTh TPEAIOAracT MOBBIIICHUE KaueCTBa MEIUIMHCKUX YCIYI, YTO
BJIEYET 3a COOOM pEIIeHHE BOMPOCOB TPAMOTHOTO pacIpe/iesieHUs MTOJIHOMOYUN MEXIy BpauaMu U
CpeIHUM MEIMLMHCKUM niepcoHaniom [13, c. 148].

Bcemupnas opranuzanus  31paBOOXPAHEHHS PEKOMEHAYET OCHOBHBIE IMOJHOMOYHMS
MEJUIIMHCKUX CECTEP, BKIIOYAIOIINE MATh HAMIPABICHUH: 3alIUTY MPaB U MPOCBEIICHUE MTAlIUEHTOB;
MOJIHOIIEHHOE OOIIeHue; paboTy OpUTaJHBIM METOOM U JIMAEPCTBO; MEAMIIMHCKYIO TIOMOIIb U
KIIMHUYECKYI0 TIPaKTHKY, OpPUEHTHpPOBaHHbIE Ha HYXKIbl IIOCH; HempepblBHOE OOyueHHEe u
uccinenoBanus [14, c. 1].

Pacmimpenue GyHKIIMNA METUIIMHCKUX CECTEp CIOCOOCTBYET ONTUMH3ALUUA PAOOTHI CPEIHETO
MEJUIIMHCKOTO TIEPCOHAJa, TIOBBINICHUIO O€30MacHOCTH OONBPHUYHOW Cpelbl W KadecTBa
CECTPUHCKOM MoMoIIM. B MexXayHapoIHOM HCClleJOBaHUM, OXBaTbIBaroleM 39 CTpaH, ABE TPETH
pacmupmiu chepy AeITeTbHOCTH MeJICECTep MEPBUUHON MEeTUKO-CaHUTapHOM momoru [15, c. 1].

XpoHuyeckue 3a00aeBaHus 1 HEOOXOIUMOCTh MpeAoCcTaBIeHHs Oosiee MOTHOTo Habopa yCIyr
CTalM BAXXHBIMH JBIDKYIIUMH CHJIAMH, KOTOPbIE TIPHBEIM K HOBOMY Ha0Opy HaBBIKOB U
TepepacpeIeICHUIO 3a71ad CPeId MEJICECTEP B COCTaBE KaapoOB MEPBUYHON MEIUKO-CAHUTAPHOM
nomotu [16, c. 621]. Hanmpumep, B ABctpanuu, Kanane, ®unnsuauu, Upnannuu, Hunepnannax,
BenmukoOputranuu u CIIIA mpakTuKyromue MeICeCTpbl WX JIPYTHe MEACECTPhl MPOABHHYTOU
MPAKTUKH, OOBIYHO HMEIOIINE CTENeHb MarucTpa, 3a0O0TATCS O MalMeHTaX C XPOHUYECKUMH
3a00/1€BaHUSIMU. U 3HAYUTETHHO pacimpuin chepy npumeHeHUss. K HUM OTHOCSTCS MTOJTHOMOUHUS
HA3Ha4YaTh aHAIN3BI, AUATHOCTUPOBATH/TIPOBOAUTH PACIIMPEHHBIC OIEHKH COCTOSIHHS 310POBBS,
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Ha3Hayarh (ONpEJeNICHHbIC) JIEKapCTBa, a TaKKe MPUHUMATh PELICHUS O JICYUEHUHM U HalpaBICHUU
[17,c. 1].

B OunnsHmmu Tak Ha3bIBaGMbIE MEICECTPHI, Ha3HAYAIONIME JIEKapCTBa, paboOTaloT B
MEAMIMHCKUX IIEHTPaX B TECHOM COTPYIHHYECTBE C BpauyaMU U OCYILECTBISIOT IUIAHOBBIE
MOCEIIEHUST TAIMEHTOB ¢ XpoHW4YeckumH 3abosneBanusMu. C 2011 roma 3TH MeIcecTpbl TaKxke
MOTYT Ha IMOCTOSHHON OCHOBE Ha3Ha4aTh JIEKAPCTBA MALlMEHTaM C I'MIIEPTOHUEH, qUabeToM 2 Tuma
U acCTMOW IPHU YCIIOBUH, YTO OHM MMEIOT 0Opa30BaHUE MEICECTPbl, HA3HAYaIOIIEH JIEKapCcTBa, U
COOTBETCTBYIOT IpyrM TpedoBanusM [18, c. 1].

B nenom, mHorue crpansl EBpombl Bce emie HaxofsaTcs Ha paHHEW CTaauu Ipolecca
pacliMpeHus poiau MeAcecTep IMyTeM pepOopMHUPOBAaHUS CHCTEMbl OOpa30BaHMs, OJHAKO MX
ounmanbHas cdepa AeSATETBLHOCTH WHOTNA PACIIUPSAETCS JHIIb HE3HAYUTEIBHO WM BOOOIIE HE
pacuupsiercs. Takoe HepaBHOMEPHOE pa3BUTHE MEXIY PAaCUIMPEHHUEM HAaBBIKOB U OTpaHUYEHUEM
cdepbl IPAKTUKA MOXKET MPUBECTH K HEA(P(HEKTUBHOMY HCIOIB30BAHUIO HABBIKOB M KOMIIETEHIUI
mencectep [19, c. 1].

JU1st pereHus MEPOBOTO KaJIpOBOTO «KpU3HCa» B chepe CeCTPUHCKOTO Jiea 00uIel MpaKTUKA
HEOOXOIMMBI YCTOMYUBBIE KapbepHBIE ITyTH, KOTOPbIE TMOOYIAT HOBBIX TUILIOMHPOBAHHBIX
MEJICeCTep PAacCMOTPETh BO3MOXKHOCTh paboThl B cepe obmieil mpakrtuku. Kirouom Kk ycmexy
ABJISIETCA MU3MEHEHHUE KYJIBTYpbhl M o0ecredeHne, HeoOXonuMol HHPPACTPYKTYpbl AJIs MOJAEPKKU
MMOCTOSTHHOTO TIPO(hEeCCHO