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INVESTIGATIONS OF SOLUTIONS
OF SINGULARLY PERTURBED DIFFERENTIAL EQUATIONS

©Karimov S., SPIN-code 1270-7839, Dr. habil., Osh State University,
Osh, Kyrgyzstan, skarimov@oshsu.kg
©Akmatov A., SPIN-code 8377-0954, Osh State University,
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Annomayus. Vcrionb3ys OCHOBHOE IOHSATHE HPOCKTHUBHOM TE€OMETpUU O IEepecedeHuu
napajuiesIbHbIX MPSMBIX MBI pa3paboTainu HOBBIM croco0 BbIOOpa myTedl uHTerpupoBanus. [lyrtu
MHTETPUPOBAHUS JIOJDKHBI OBITH YOBIBAIOIIMMH OT Ha4aJdbHOH TOYKM JO MOCIEIHEH TOYKH. DTO
yCIIOBUE COXPaHWJIOCh. YTOOBI MPOBEPUTH MPABUIBHOCTh PACCMOTPHUM KJIACCHUUYECKUHM MpUMED.
[IpeumymecTBa crocoba 3akiIOYarOTCs B TOM, YTO CHOCOO MNPUMEHUM, KOIJa 3HA4eHUs
COOCTBEHHBIX 3HAUEHHWH MaTpulbl J1eHCTBUTENbHBI. OCOOEHHOCTU JNEHCTBUTENIBHBIX COOCTBEHHBIX
3HAYEHUI MaTPUILIbI 3aKJIFOYAIOTCS B TOM, YTO B 3TOM CJIy4yae JMHUM YPOBHSI BBIPOXKIAIOTCS B TOUKE
CMEHBI yCTOHUMBOCTU. B pesynbrare paccMarpuBaeMasi 001acTh paszesnsieTcsi Ha HECKOJIBKO YacTel.
ITpoBoAst BBIYMCIIEHUS TO BBIOPAHHBIM MYTAM HMHTEIPUPOBAHUSA MOIYYUM aCHUMIITOTHYECKHE
OLIEHKHU PEIICHUH CUHTYISPHO BO3MYLICHHBIX AU depeHIInanbHbIX ypaBHEHUH.

Abstract. Using the basic concept of projective geometry about the intersection of parallel
lines, we have developed a new method for choosing integration paths. The integration paths must
be decreasing from the starting point to the last point. This condition has remained. To check
the correctness, consider a classic example. The advantages of the method are that the method is
applicable when the eigenvalues of the matrix are real. The peculiarities of the real eigenvalues of
the matrix are that in this case the level lines degenerate at the point of stability change. As a result,
the area under consideration is divided into several parts. Carrying out calculations along
the selected integration paths, we obtain asymptotic estimates for solutions of singularly perturbed
differential equations.

Kniouesnie cnosa: CHHTYJISIPHOC BO3MYIICHUC, HAYAJIbHAA TOYKA, JIMHUW YPOBHS, 3aTATUBAHUC
noTepu yCTOI\/'I‘{I/IBOCTI/I, IIyTb UHTCTPUPOBAHHA, ACUMIITOTHKA, MaJIbIi napameTp, mapaljICIbHBIC

MIPSIMBIE.

Keywords: singular perturbation, starting point, level lines, tightening of loss of stability,
integration path, asymptotic, small parameter, parallel line.
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B pabore coOcTBeHHble 3HaueHUs Marpullel umerorT Bujg A(t)=t+i . C nomoisro
HapajuleNIbHBIX NMPSMBIX UCCIEYEeM 3T COOCTBEHHBIE 3HAUEHUS U MOJYYUM OLIEHKY BKIIIOYAIOLIMX
0c000 KpUTHYECKOH TOUKY. [enb uccredosanus. Jloka3arh aCUMITOTUYECKYIO OIHM30CTh PEHICHUI
CHHTYIIIDHO ~ BO3MYIICHHBIX  Ju((EepeHIHaNbHBIX  yYpaBHEHMH M COOTBETCTBYIOIUX
HEBO3MYILEHHBIX YPAaBHEHHH, B Cllydae CMEHbl YCTOMYMBOCTH HA OCHOBE KOHKPETHOIO IIpUMeEpa.

Mamepuanst u Memoowvl uccied08aHus

Pabota cocTouT U3 1ByX 4acTei:
a). Paccmorpum 3anauy

ax'(t, &) = A()X(t, &) + g[gt) + f(t,x(t,&)] (1)

x(=1, &) =x"(g),

x°(¢)| = 0(e) 2)

rae 0 < &- manplii mapamerp, t € [to ,T] = [— 1;1], X(t,€) - nckomast Heu3BeCTHaAs (PYHKIIUS.

Jlnia pelieHus: IpaBoi YacTH mocTaBieHHON 3anauu (1) TpedyeTcs BBINOTHEHHE CIEIYIOIINX
YCJIOBUIA:

Ul. g(t), f(t,X)eQ(H~) - NPOCTPAHCTBO AHATMTHYECKMX (yHKumA B obmactu H |
f(t,0)=0, f(t,i)-f(t,%)\slle‘i—%
U2. At)=t+i, ReA(t)=t<0, —oo<t<0; ReA(T,)=0, T,=0, ReA(t)=t>0,

O<t<+omo.
Hwmeer mecTo crenyromas Teopema:
Teopema 1. Ilycts BeimonHeHsl ycnoBus Ul-U2. Torma Vit e [—1;1] pemenue 3amaun (1)-(2)

, 0<M - HekoTOpast MOCTOSIHHAS.

Cy€CTBYCT, CAMHCTBCHHO U JIS1 HETO CIIPpAaBEJIMBA OLICHKA
X(t,) <Ce 3)

rne C —const.
Jokaszamenvcmeo. 3anauy (1)-(2) 3aMeHUM UHTETPAbHBIM YpaBHEHHEM

t t t 4
X(t.£) = X () exp[% [ A(s)ds} - expE [ ﬂ,(s)dsj [9(0) + f (2, x(z, ) |d= @

Jlns  j[okazarenbcTBa  CYIIECTBOBAHMS —PEIIEHUS ypaBHeHHs (4) TNPUMEHUM  METOJ
MOCJIEI0OBATENBHBIX TTPUOTHKCHUI.
[TocnenoBarenbHbIC MPUOIMKEHUS OTIPEIETUM CIIETYIOITUM 00pazoMm:

X, (t,e) =0,
1 t t 1 t (5)
X, (t, &) = X°(&) exp[— j z(s)dsJ + j exp(— j /’L(s)dsJ Ja@) + f(z.x (7, 8)[d7
& -1 -1 3 T
rme NeN.
Hanee Oynem cumtare, uro t=t, +it,; 7=7, +ir,, tee t,, t,, 7,, 7, — nelicTBUTENbHBIC

MEPEMEHHBIC. TOF)Ia RO218%0%0171

;[&(s)ds = jlﬂ(s)ds _(tr i) _2(_1+ i) , u(t,t,) = Re_jlﬂ(s)ds = %[tf —(t, +1)2].
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Paccmorpum obnmacte H, = {(tl;tz): u(t,,t,) < O} . Ilytu wuHTerpupoBaHusi BbIOEpEM Tak,

YTOOBI UMEJIO MECTO HEPABEHCTBO
u(t,t,) <u(z,7,), (6)

OT HAYaJIbHOM TOYKHU 10 KOHEYHOW TOYKH (tl,tz). I'maBHOe TpeOoBaHME Ha BBHIOOP MyTe
MHTErPUPOBAHMS JJIS [TOCIIEJOBATENIbHBIX IPUOIMKEHUI.
O6nacte H, menmum nHa ae wactu: H,=H, UH,, rne H, = {(tl,tz)e H,, —1<t SO} u

H, ={t.t,)e H,,0<t, <1}.
Omnpenenum yObIBaroLME IIyTH HHTEIPUPOBaHUS 11t obnactu H,,
I=1,ul,Ul, Ul,, e
l, ={(z,,7,):7, =7, +1,-1< 7, <0},
l, ={(z,,7,):7, =—1, +1,— 0> 7, > 0},
l, = {(71’72):72 -7, —1- Je,- —o<7 < ( +1+\/—)}
l, = {(71,72)212 =t, ,—(t2 +1+\/E)£ 7, stl}.

Bo Bcex BrllIe YKa3aHHbIX MYTIAX HWHTCTPUPOBAHUSA YCJIOBHC (6) BBIIIOJHACTCA U IIYTU
HHTCIPHUPOBAHUHN OCTAIOTCA HCU3MCHHBIMU JIA BCEX IOCJICAOBATCIIbHBIX HpI/I6JII/I)KeHI/II7L

U3 (5) onenuM nociuenopatenbHble NPUOIMKEHHS HA 3aMKHYTON obnactu H, .

X, (t£) = X°(&) exp[lj.l(s)dsJ + jg(r) exp(ij;t(s)ds]dr .
€ 3 €7
3necs Rejl(s)ds :%[tf ~(t, +17 = u(t,.t,) <0 mpu (t,,t,) e Hy = H, UH,.

[Toatomy |A(t,g)|= =0(g) npm (tl,tz)e H, . Ocraercs oLEeHUTH

x°(g)exp (% j./t(s)ds]

BenmunHb | (t, &) = J- g(z) exp( I A(S)dS]dr Tlpenmnonoxum, 94To |g(r)| O() mpwm (tl,t ) H,

-1

LVl Ul

Torna [I(t,€) = O(l)jexp( (u(ty,t,) ~u(z,7,) )j
1). ByJeM OLEHHBATE BEIHUHHY

jexp( (Ut t,) - u(rl,fz)j-|dr|.
Iycrs |, ={(z,,7,):7, =7, +1,-1<17, <0}.
Torna u(tl,tz)—u(rl,rz):%[tf—(t2+1)2 2 4 (z, +1) ]——[t —(t, +1)° — 22 +(z, + 21 =
:%[tf —(t, +1)° + 47, +4].

Breraucnss HUHTCETrpall, IMOJTYy4YCHbI OLICHKA

J'exp&(u(tl,t )- u(rl,rz)j|dz|<\/_exp(u(tzt )jj' xp(%jdq =0(s) .

-1

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 15



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

2). PaccmoTpum unTEerpan
jexp( (u(t,.t,) - u(rl,fz))j-|dr| .
3pecy |, = {(2'1,12)212 =—7,+lL-00>7 > O} . Ilyre wunrerpupoBanus |, Bospactarommii.
Hawm nyxen oOparubiii myTh. CrienoBaresibHO, HYXXHBIH HaM TyTh OyzeT yOsiBatomum. Toraa
u(r,,z,) = —%[rf —(, +1)2]= —%[le —(—7, + 2)2]= —27,+2.

ITycts b—const, —o<b<0. Torna

J'exp( (u(t,,t,) - u(rl,rz))j dz| = \/_exp(u(tl’t )ﬁ xp(ﬂjdrl.
&

0

3I[CCB OLICHKa OT BCJIIMYHHBI b HE 3aBHCHUT. TakuMm o6pa30M, BBIYUCIIAA UHTErpajl, IMoJIyduM

OILIEHKY
J‘exp(u(tl’tz) ;u(rl’TZ)j|dT| - 0(¢).

u(t ,t.)—-u(z,, 7
3). Terepb BBIYUCIIMM HHTETPA fexp( (t,t,) p (= 2)]-|dr| rae

I,

| {(Tl,z'z) -1- \/— —o<7 < ( +1+\/—)}
u(rl,rz):—%[z'f—(z'2+1)2]:—§[712—(—TI—JE)Z}:%[Z\/E1'1+3].

Iycts —o0<b <0, b—const . [Mostromy

—(t2+1+\/;) _(t2+1+\/;)
I exp(u(tl,tz);u(rl,rz)j.|dr|:\/Eexp(u(tlg,tz)) I exp[Z\/ETl+g]drl.

b * 2¢

Takum O6p830M, BBIUUCIIAA UHTETPAJL, ITOJTYy4YCHA OLICHKA

jexp(U(tlvtz);U(Tlvfz)J_|dT| _ O(\/E)

I,

4). OcTaeTtcst BBIYMCIUTh UHTETpall

jexp(u(tl'tZ) _U(Tl’TZ)j-|dT| .

&

Iy

3nech |, = {(Tl,rz)irz =t, ,—(t2 +1+ \/E)S 7, < tl},

1
u(ty,t,) —u(zy,z,) = E[tlz - '[12]S tl(tl _Tl) =t,(t, — 7).
TTosyueH cleayromuii HHTerpa

( Tl)j'
.[exp( (u(t,,t,) - U(Tl,sz |dr|<je><p( . dr, .

PaccmoTpum nBa ciyyvasi:

1*). ITyers t, <—+/ &, TOrna

Ie)(p(U(tlltZ)_U(Tl’TZ)j'|dT|S ( j eXp[Mj.drlz

3 — 2+1+\/;) €

s
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_ _i{exp(Mﬂﬁ _ ﬁ{exp(tl(tl Tt 41+ ﬁ)}_l} _o).
tl € 7(t2+1+\/2) tl &

2*). Cnyuaii — Je < t, <0. Torna Oynem umeth

&y

Iexp(u(tl’tZ) _u(rl’TZ))|dr| =0(@) I eXIO(— i}dq.
& ) 2

—(tz s

s

7y

J2e
—J2¢s, dr, =2eds, 7, =, 5, =9, 7 ——(t +1+\/§) s __t2+1+\/z
Y NP i V2e

@Texp(—sz)ds < @Texp(—sz)ds :@.

=S. Torma

Ilycts

+00
V2
VYureHo, uto uHrerpan [lyaccona Iexp (— s’ )dS = > B utore noxydena oneHka

Iexp(u(tl’tZ);U(Tl’TZ)j-|dT| :O(\/E).

Is

Takum 00pa3oM, IMEEeT MECTO OLIEHKA, ECITH (tl,tz)e H,, 10

%, (t &) <CVe, (7)

rne 0 <C —const.
Ecm (t,,t,)eH, To | =1,
{(Tl,’l'z) T, = -1<7, <+oo},

{(fl, 7,)i7, = \/_+oo>rl>t +1+\/E},
l, {(2'1,1'2) 7, 7, 2t, +l+\/_}

1=

1.1). Bynem onieHuBaTh HHTETPAI

Jexp( (u(t,.t,) - u(rl,rz)))|dr|.

ITycts b—const, 0<b <+ u |O ={(z,,7,)i7, =7, +1,-1< 7, < +oo}.

Torma u(t,,t,) —u(z,,z,) = %[tf —(t, +1)° + 4z, +4].
Taxum oOpazom Iexp(l(u(tl,t ) u(z,, 7, )]|d2'| < \/_exp( Ot )jj‘ (deq.
lo € -1 ¢

31ech OlEHKa OT BeNIWUYMHBI D He 3aBucutT. TakuM 00pa3oM, BBIMUCIIAS MHTErPA, TOTy9UM

OLICHKY

jexp( (u(t,.t,) - u(rl,rz)))|dr|=0(8).
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1.2). PaccmoTpum uHTETpat

Iexp( (u(t,.t,) - u(rl,rz))j-|dr|.

~

3mech Ilz{(rl,rz)ifz=z'1—1—\/z,+oo>z'12t2 +1+JE}. Iycts b—const , 0 <b <+ .

Torna Iexp( u(tl,t) u(rl,rz)))-|dr|=\/§exp(mj j). exp(—Z\/EZT—l_ngrl.
£ £

t2+1+\/;
I[Toy4nm OLEHKY Iexp( (u(t,,t,)— U(Tl,Tz)))-|dT| =O(\/E).

1.3). OcTaeTcs BBIUMCIUTD HHTETPa

Iexp(u(tl'tZ)_U(Tl'TZ))~|dr|.

&

Iy

3mech
|~z = {(71,72):1'2 =t,,t, 27, >, +1+\/E},
1
u(tl’tZ)_u(Tl’Tz):E[tlz _le]ﬁtl(tl_Tl):_tl(Tl_tl).

[Tomnyden cienyronui HHTErpal
jexp[ (Ut t,) - u(rl,er |dr|<jexp( (—_tl)j-dfl.
g

PaccmoTpum nBa ciydast:
1.1.1). ITycts t, > Je , Torna

Iexp[u(tl’tZ)_U(Tl’rz)j-|dr| < T exp(_@j.drl =

Iy € t,+lee

‘Mt(—t)ﬂ zg{exp[_wz—t1+1+fe>]_+o<g>.
tl ¢ ty+l+/e tl ¢

1.1.2). B enywait 0<t, < Je , OymeM umeThb

Iexp(u(tl’tz)_U(Tl’fz)j|d‘l'| O(l) I eXp(——gJ dTl

&

l ty+l+s
ITycts ho_ S, TorJa
J2¢
:\/ZS drl=\/ZdS T, =1 Sl=t—1 7, =t +1+\/E S :ﬂ_
> > > \/Z’ 1 2 2 @
2 fool- 57 < 25 (- stps - Y2

B utore nonyuena omneHka jexp(u(tl’tz) _U(Tl’TZ)j Jd7| = O(We).
&
I,

Takum 00pa3om, UMeeT MECTO OLIEHKA, €CIIU (tl,t2 ) eH,, o
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% (te)<CVe, (8)

rne 0 <C —const.
Ecimun (tl,t2 ) € H,, To yuntsiBas onieHkH (7) u (8) nmMeem

%, (t &) <CVe, )

rne 0<C—const

Temepp paccMOTPUM CXOIMMOCTH IOCJIEIOBATEIBHBIX NPUOMIKEHUH. B  manpHeiem,
MIOJIOKUTENIbHBIE ITOCTOSSHHBIE BEJIMYMHBI, KOTOpPBIE B PACCYXACHHUSAX CYLIECTBEHHOW pOJIM HE

WUTPAIOT, ¥ TIO3TOMY 0003HAYUM UX OJHOM TOM ke OYKBOM C. Torna

2
%, (t,£) — X, (t, &) < (Ce | . (10)
Jlanee, uMeeT MECTO OlleHKa
|xn(t,g)—xn_l(t,g)|S(C\/E)n, (n=12,..). D
N3 (9)-(11) mpu yciaoBuu CVe <1 CIIEJIyeT, 4TO MOCIEeA0BaTeNbHOCTh (YHKIIMIA Xa (t, €) B

obacTu H PAaBHOMCPHO CXOOHUTCA K HCKOTOpOﬁ (1)YHKI_II/II/I X(t,é‘) EQ(H) , KOTOpasa SABJIACTCA

pemeHreM (4). ETMHCTBEHHOCTD pelieHust 00eCTIeYMBACTCS YCIOBUEM Ul Teopema noka3aHa.
0). PaccmoTtpum 3amauy

&X'(t, &) = D)X(t, &) + e[h(t) + f (t, x(t, )], (12)

x(-1, &) =x"(g),

x°(£)| = 0(e) (13)

me 0<€ _ amii  mapawerp, telt, T]=[-11] . h(t) = colon(h (t),h, (1))

D(t):(tH 0

0 t+ J , X(t, &) = coIon(Xl (t, &), x,(t, ‘9)) — MCKOMBIE HEM3BECTHBIC (DYHKITHH.
Ul.1. h(t) , Ft.x) eQH) _ MPOCTPAHCTBO aHAJIUTUYECKUX (YHKIUI B oOmactu H ,
f(L0)=0 [f@%) - @3] <M x| —xH’ 0<M

Ul.2. Ilycts BeInonHsiercs yciosue U2.
Hmeet MecTo cieyromas Teopema:

— HEKOTOpas MOCTOSAHHAsA.

Teopema 2. Ilycte Boinonnensl ycnosust Ul.1-U1.2. Torna Vt e [— 1,1] pemienue 3aaaqun (12)-

(13) cymecTByeT, €TMHCTBEHHO U JJISI HETO CIIPABEINBA OLIEHKA
xt,2)| <CVe . (14)

rne C —const.
Jokaszamenvcmeo. 3anauy (12)-(13) 3aMeHUM UHTETPATBLHBIM YpaBHEHHEM

t t t 15
X(t, £) = X° (&) exp[% [ D(s)dsJ - exp[% [ D(s)dsj[h(r) + 1 (o, x(@,8)]dr (>
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JUia  nokasarenbCTBa CyIECTBOBaHMS pelleHMsl ypaBHeHus (15) mnpumeHuM Meron
MOCJIeI0BaTEeNIbHBIX MpuOmmkeHuil. IlocnenoBarenbHble NPUOIMKEHHUST ONPENEIUM  CIEAYIOIIUM
obpazom:

X (t, &) =0,

t t t 16
X (t, &) = X°(&) exp[% j D(s)dsJ + j exp[% j D(s)ds] [h@) + f (. x,(z, ) d, (10

e X, (t,&) = colon(x,, (t,€), X, (t,&)), ne N.
Ecnu (tl,tz)e H,, To aHamoru4Ho ompezenss o0nacTb, BbIOOpA MyTed HMHTErPUPOBAHUS U

MPOBOJII BBIYUCIICHHUS T10 BBINIEYKA3aHHOMY B CKaJSIPHOM cClly4ae JUIisi TEPBOTO IPHUOIHKEHUS
HMEEM OLICHKY

[x(t )| <CVe. (17)

rne 0<C—const
B HaﬂbHeﬁmeM, IMMOJIOXKUTCIIBHBIC IIOCTOAHHBIC BCIWMYMWHBI, KOTOPBIC B PACCYXKIACHUAX

CYIIICCTBEHHOW POJIM HE UTPAIOT, 0003HAYMM OJTHOH TOM ke OyKBOI C. Torna

I, (4 £) = x, (t, )] < M j”xl(r,g)”exp(u(tl’tz)_U(Tl’rz)j.|dr| <

5

< MCJZIexp[u(t“tz) ;U(Tl’TZ)j~|dr| <(cV&f
Honytn/IMI '
%, (t,2) — x,(t,2)| < (CVe | - (18)
Jlanee, IMeET MECTO OICHKA
%, (t.e) = x, 1 (L&) < (CVe ), (n=1.2...). (19)

N3 (17)-(19) npu ycnouu CVe <1 CJIEAYeT, YTO TMOCIEA0BATEIbHOCTh (DYHKIUH X, (t,€) B

obmactn H pasromepro cxomures & mexotopoit dymxmmm X6 €QMH) - toropas spnseres

pemienueM (15). EnnHCTBEHHOCTH perieHns 00ecTeuBaeTCs yCIOBUEM ULl Teopema nokaszaHo.

Pesynomamot u o6cyscoenus
B pabote Ha 0CHOBE paccMaTpHUBaeMOro KJIACCHYECKOro MpuMepa Ui OJHOI0 COOCTBEHHOTO
3HAYEHMs] MaTpPHULIbl MPOBEJIM BBIUKCIEHHMS HOBOTo crnocoba. B HoBoM crnocobe BbiOOpa myTeit
MHTETPUPOBAaHUS KOPEHHBIM 00pa3oM OTIMYaeTcs crocobam BbIOOpa MyTe WHTErpUPOBAaHUS B
pabote [1]. B wmrore momydaercss He yiydmaemas oueHKa. IlyTm HMHTerpupoBaHus JUIsl BCeX
MOCIIEIOBATENbHBIX MPUOIMKEHUH OCTAIOTCSI HEU3MEHHBIMH.

Bvi6oo
Hcnonb3ys OCHOBHBIE TOHATHS TPOEKTUBHOW TE€OMETPUM CO3[aH HOBBIA c€rocol Juist
UCCIIEIOBAHUS pEIIEHUH CHUHTYISPHO BO3MYIIEHHBIX auddepeHnmanbuelx ypaBHeHui. Kaxk
MPEUMYIIECTBO MOXHO CUUTATh, YTO ITYTH WHTETPUPOBAHUS JIJIs TOCIIE0BATEIbHBIX PUOIMKEHUI
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OCTAlOTCS HEW3MEHHBIMH. A TakXKe HampaBlicHHE BbIUUCICHUN. Ecian coOCTBEHHBbIC 3HAYCHUE
MaTpPUIbl OCTAOTCS KOMIUIEKCHO CONPSDKCHHBIMH, TOTJa B HEKOTOPOM ClIydae MOSBUTHCS
orpannueHue obmactu. Octaercs, MpoBEepUTh 3TOT ciaydail. OO0 3TOM OOBSBUM B CICIYIOIINX
UCCIICIOBAHHSX.

Kak mpeumyiectBa criocoba MOKHO CUUTATh, YTO JJIsl KPATHBIX COOCTBEHHBIX 3HAYCHHM, a
TaKXe JIsL ICUCTBUTENIbHBIX COOCTBEHHBIX 3HAUCHUI MIPUMEHHM 3TOT CIIOCO0.
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Annomayus. B pabote HyaM COOCTBEHHBIX 3HAUCHUIN MATPUIIBI JICKAT B ICUCTBUTEIIHHON OCH.
B koMIIJIeKCHON IJIOCKOCTH ONpeAeauM 00JIacTh, B KOTOPOI MPOBOAUTCA UcclieoBaHue. B ciyyae
CMEHBl YCTOWYMBOCTH, B TOYKE JIMHUH YPOBHS BBIPOXKIAIOTCS U OOJIACTH pa3felisieTCs Ha 4YeThIpe
gactu. M3 wyacTeili KOTOpbIE COOTBETCTBYIOT HEYCTOHYMBOMY OTpPE3KY, BBIOMpaeM MyTU
MHTErpUpoBaHusd. MeToasl MyTeil HMHTErPUPOBAHMS, KOTOPBIE paHEE MCIOJIb30BAIUCh 31€Ch
HenpurogHel. [losTomy paspabarbiBaeM HOBBIH MeTOA. B wWTOre momy4nMM OLEHKY peIIeHUs
CUHTYJIIPHO BO3MYILICHHOM 3a/a4y.

Abstract. In the work, the zeros of the eigenvalues of the matrix lie in the real axis. In
the complex plane, we define the area in which the research is being carried out. In the case of
a change in stability, at a point the level lines degenerate, and the region is divided into four parts.
From the parts that correspond to the unstable segment, we select integration paths. Methods of
integration paths that were previously used here are not suitable. Therefore, we are developing
anew method. As a result, we obtain an estimate for the solution of the singularly perturbed
problem.

Knrouesvie cnosa: CUHTYIsIpHOE BO3MYILEHNE, HadyalbHasl TOUKA, IMHUU YPOBHS, 3aTATMBAHUS
IIOTEPHU YCTOWUYUBOCTH, ITyTh MHTETPUPOBAHUS, ACUMIITOTHKA, MAJIBII IapaMeTp.

Keywords: singular perturbation, starting point, level lines, tightening of loss of stability,
integration path, asymptotic, small parameter.

Crmydan Korma HYAHM COOCTBEHHBIX 3HAYEHWW JIeKAaT B KOMIUIEKCHOM TIJIOCKOCTH
paccmarpuBanuch B padorax [1, 2]. Ecnu Hyn#u cOOCTBEHHBIX 3HAUECHUH MPUHAJUICkKAT HA YUCIOBOM
OCH, TOTJla C TOMONIbIO paHee HMCHOJIb3yeMbIMH MeTogaMu [1, 2], Mbl HE CMOXKEM MCCIEIOBAaTh
perieHne CUHTYISIPHO BO3MYIIIEHHOH 3a1a4u. [1oaTOMy npuieTcst 3aHOBO MTOCTPOUTH HOBBIM METOJ.
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PaccMOTpuM KOHKpETHBIM HOpUMEP M HA OCHOBE JTOr0 MIpUMeEpa MOCTpOUM MeTon. [lens
uccreoosanus. J0Ka3aTb ACUMMOTOTHYECKYIO OJIU30CTh PEIICHUH CHHTYISPHO BO3MYILEHHBIX
mudQepeHInaIbHbIX YPaBHEHUH U COOTBETCTBYIOLIMX HEBO3MYIICHHBIX YpaBHEHHH, B Cllydae
CMEHBI YCTOMYMBOCTH Ha OCHOBE KOHKPETHOTO IpUMepa.

Mamepuanvt u Memoowl uccie008arHUs.
PaccmoTpum 3agauy

&X' (4, &) = a()x(t, £) + & (t, X) (1)

X(ty, €)= x° (),

X°(£)| = 0(e), (2)

rae a(t) =t—1, 0 <& — mansiii napamerp, f(t, X(t,£)) — aHanuTHyeckas GpyHKIHMA OT ABYX

nepemeHnblX, { € T — koHeunbli mim OeckoHeuHbI oTpe3ok, 0 < X<, J —const . Hanpumep,
f(t,x(t,£)) Moryr oka3arbcs MHOIOWIEHAaMHM OTHOCHUTEJIBHO INEPEMEHHOH X ¢ aHaJIMTUYECKHUMHU

ko3¢ dunenTamMu Ha oTpeske T .
HeBo3mymiennoe ypasuenue a(t)X(t,0) = 0 umeer nynesoe pemenne X(t) =0.

Cob6crBennoe 3nauenne a(t) =t—1 ycroiumso npu —o <t <1, meycroiumso mpu 1<t < +00.
s pemmenust 3amauu (1), (2) x(t,&) cnpaBenaIuBO paBEHCTBO

lim x(t, &) = X(t), (3)

npu t e (— oo,l).
B nannoit pabote qoka3bIBaeTCs , UTO PaBEHCTBO (3) UMEET MECTO ISl 3HaUeHui t € (— oo,2],
TO ecTh pemienue 3anadu (1), (2) 3agepKuBaeTCsi Ha KOHEUHBIM MPOMEXKYTOK BpemeHH t e [1,2].

Pemenue 3anauu (1), (2) He cpa3y yXoauT K OECKOHEYHOCTH.
Teneps muddepennnanbuyro 3amauy (1), (2) 3aMeHUM paBHOCUIILHON MHTETPaIbHOM 3a1aueit

L : L *)
X(t, &) = x°(&) &p ~ j a(s)ds |+ j f(r,x(r,g))exp(; j a(s)ds]dr.

VYpaBHeHue (4) perrm METOIOM TMOCIEI0BATENBHBIX TPUOTMKESHHI
X, (t, &) =0,

X, (t, &) = X° (£) exp %ja(s)ds +jf(r,0)exp[§ja(s)dstr,

X, (t,£) = X°(£) X %ja(s)ds +jf(r,xl(r,g))exp(%j.a(s)ds]dr,

to

X (t,&) = x°(g)exp %J'a(s)ds +'t|'f(r, xn_l(r,g))exp{%ja(s)dstr,

to )

(n=012,..).

Pacemorpum psin
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i[X"‘(t’g)_Xn—l(tﬂg)]’ (5)

IIycte  X(t)=0 . Torma He Hapymas OOIHOCTH MOXHO IPEIIIOIOKUTb, YTO
0
[X(0,£)| =|x° (&) = O(e).
Hanee Oynem cumrarp, uto t=t, +it,; r=17, +izr,, rne t,, t,, 7,, 7, - AelicTBUTENbHBIC

IEPEMEHHBIC. Torz[a IMOJIYYHUM

ja(s)ds _ ia(s)ds =%—t :%[(t 1 1= %[(tl 1 2 it (, ~ 1),

)
t

u(t,t,) = Reja(s)ds = %[(t1 ~1) -t —1].
0

CnpaBeyinBa OlCHKA:

x°(g) exp E j' a(s)ds}

=0(¢) rtomeko mpu U(t;,t,) <0 . TTooTomMy Oymem paccMarpuBarh

3aMKHYTYIO 00macth (pucynok 1) H, = {(tl;t2 ): u(t,t,) < O}.

0
T t y=0

H,

Pucynox 1. O6xacts H .

Ecom (t,,t,) € H,, 10 =0(g)).

x°(g)exp [% j a(s)ds]

Jlist TOro, 4ToOBI MOCHEAOBATEIbHBIC MPHUOIMKEHHsT ObLIM OrPAHUYCHHBIMHU BEIHMYMHAMU
HeoOxonumo BhImoHeHHe yeiosue U(t,t,) —u(7,,7,) <0 To ecTh MyTH HHTErPUPOBAHHUS JOJKHBI

OBITh Y6LIB8.IOIJ_II/IMI/I OT HayallbHOM TOYKH J0 IocaegHedl Touku. Takum 06pa30M, nyTH
HHTCTPHUPOBAHUA 6yneM BLI6I/IpaTB Tak, YTOOBI UMEJIO MECTO HEPaBCHCTBO

u(t,,t,) <u(z,7,), (6)
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OT HayaJIbHOM TOYKH JI0 KOHEYHOW TOYKHU (tl,tz). OT0 ecTh INIaBHOE TpeOOBaHUE Ha BBIOOP

MyTed WHTETPUPOBAHUS JUISl TMOCJIEAOBATEIBHBIX TpHOMmKeHu. [ Bcex MocIenoBareIbHbIX
MpUOIMKEHUH TyTH UHTETPUPOBAHUS OYyT HEU3MEHHBIMH.

IMycrs u(t,,t,) = 7’([(t1 —1)2 —t>-1= 27/J), rJe y — JNEHCTBUTEIBHOE YHCIIO.

Eciu y >0, to runepOona Oyner pacrojiokeHa MpaBee OT 0COOOW KPUTHUECKOH ITUHUU
u(t,,t,)=0. Ecim —1< y <0, To rumep0oia OyaeT pacroioKeHa JieBee OT 0C000i KPHUTHYECKON
muann U(t,t,)=0. Ecnu y =—1 1o rumepbona BeIpoXIaeTcsi Ha mpsmbie t, =i(t1 —l). Eciu
y <-1, 10 runepOosbl OyJeT pacmoloKeHbl BBEpX (BHU3) MEXIYy IBYX NpsAMbIMU i, =J_r(t1 —1)
(Pucynok 2). Jns mo6oii runep6bomnsr U(t,,t,) =y mpsamoit t, =t —1 wm t, =t +1 sBusercs

ACHUMIITOTOM.

y>0

H,

Pucynok 2. JIuanu ypoBHA B o0iactu

Jl71st Hac 0coOBIi MHTEpEC MPEACTABISIOT TOBEICHNS peIIeHus Ha oTpe3ke 1<t < 2.

H — 3amkHyTtas OeckoHeuHas 00JacTb, OTPAaHWYEHA C JIEBOH CTOPOHBI MONYHPSMBIMU
t, = i(tl —1++/e ) (1<t < +oo) , C IIPaBOH CTOPOHBI MOIYHPSMBIMH 1, = i(tl -2) (2 <t < +oo) .
(Pucynok 3).

Pucynok 3. O6xactu H; u H,.
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H=H,UH,, tme H,={t.t,):(t,t,)eHut, >0}, H,={t.t,):(t,t,)eHut, <0},
H,NH, = ll—\/E,ZJ; H,, H, — cummerpuuHo oTHOcuTenbHO AeiicTBUTenbHONU ocu Ot u obe

ABJISIETCS OECKOHEYHBIMH O0IACTIMH.

T ={t.t,)1-e <t, <1, 0<t, <t, -1+,

T={t.t,):1-Vz <t, <1, 0<t, <t, ~1+z},

Hy=H\T ={t,t,):(t,t,)eH,ut, >1}.

Pemenne 3amaun Oygem oneHuBaTh B 3aMKHyTOW obmactu H,. Ecnm mytu mHTErprpoBanus
CUMMETPHYHBI TO cCpa3dy IOJIYyYHM OLCHKY pemieHus 3agaud Ha H, . Takum oGpasom, Oymem
OLICHMBATh pemieHue 3agauu B oOmactu H, . Chauasa omnpepenum yObIBaroIeH IyTh
UHTETrpUPOBaHKE UL 3aMKHYTOH obnactu H, .

Yepes ' ob6o3HaunM MHOXkecTBO Touek rumepb6onst U(t;,t,) =0 Ha miockocrh, a uepes [
0003HauuM mpaByto monoBuHy rumepoossl U(t,t,)=0: I, =1""nH,. JIBe nmuauu runepOobl
u(t,,t,) =0 u opamoii t, +t, = 2 mepecekaloTcs B eAMHCTBEHHOM Touke (2,0):

u(t,,t,)=0 t, —1) —t2 =1

{t1+t2=2 WA {(tll_'_tz)zzz .

3amnuiieM B BUIE
(tl_l)_tz :(; {(tl _1)_tz =1

t, —1)+t, wm B
t,+t,=2 L+t =2

OTcroa noayyuM €IMHCTBEHHYIO TOUKY IE€PECEUEHHUs ABYX JIMHUI (2,0). ITo BepTuKanbHOU
npsiMoit Touku runepboner U(t,t,) =0 nexar Belmie (He HHMXKE) Y€M COOTBETCTBYIOIINE TOYKH
npsmoit t, +t, =2 . IlosTroMy Ui TOYEK TUNEpOOIbl UMEET MECTO HEpPaBEHCTBO (t1 —1)+t2 >1.
Takum oOpazom, ais Touek rurnepOoiabl [, CHpPaBeIIMBO HEPaBEHCTBO: U3 (tl —l)2 ~t2 =1

1
(tl _1)"' t,

Ilo BeprukanbHOM NpAMONW TOYKM TUNEpOOdBl [ Jnexar Bblmle ( HE HHUXKE), YeM

HOTY4YUM (t1 —1)—t2 = Sl'zl WIH (t1 —1)—t2 <1.Orcroma t; —2<t,.

COOTBETCTBYIOIIME TOUKH Ipsmoit t, —t, =2 ((tl —l)—t2 =1); no ropU30HTAIBHOM MPAMON TOUKU
runep6osel 7] exar JeBee 4eM COOTBETCTBYIOLINE TOUKHU MPSIMOM.

Takum oOpaszoM, paccmoTpuMm mpsaMyo t, =t —2, mo KoTOpoil cmyckaercst + oo (ILTIOC
OECKOHEYHOCTB) 10 TOUYKH (2'1,1'2), 7, =t,,7,=t,+2, (tl,tz) - KOHEYHas To4yka Ha obmactu H, .
Ilo npsMoii 7, =7, —2 oT HadanbHo# Touku (2,0) n0 ( 7,=+0w , 7,=7,—2=+400 ) MHyTh
Bo3pacratomuii. Ham HyxeH oOparHbiii myTb. CrenoBaTenbHO, HYXKHBI HaM IyTh Oyaer
yopiBaroumm. Jlanee ot Toukn (7,7, )= (t, +2,t,) mo ropusonTamsHoit mpsmoii 1o Toukn (t;,t, ).
DTO ecTh MOCIEAHUH OTpe3oK myTH. |y = {(rl,rz):r2 =t,;t,+221, Ztl}. Takum obpaszom, mytu
UHTETPUPOBAaHMS  JUIA BCEX  IIOCIEOBAaTeNbHBIX  NpUOMMKeHHH  OylyT  HEHM3MEHHBIMHU:
I=l,ul,ul,ulul =l;ul, Ul e

ly ={(r1.7,):0< 7, <1-Ve;r, =0},

l, = {(1'1,1'2):12 =1, ~1+/e,1-Ve < 7, < +oo},

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 26



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

l, = {(Z’l,fz):‘[z =7, -1+ Jel-e < 7, <t, +1—\/E},

|, ={(z,,7,):i7, =7, =2, 2+, <7, < +o0},

I, ={(r,,7,)i7, =t,,t, +2>17, >},

E = {(rl,rz):rz =1,,1, +1-e < T Stl}.

Bo Bcex BblllIe yKa3aHHBIX YTAX UHTETPUPOBaHUsL yCIIOBUE (6) BBIITOIHAETCS.
Teneps oLeHNM nocieoBaTeNbHble IPUOIMKEHUS Ha 3aMKHYTOM MHO)XecTBe H, .

X, (t,€) = x° (&) exp [%j‘a(s)dsJ + j' f(z,0)exp (%ja(s)ds}dr .

t

3nech ReJ'a(s)ds =%[(tl —1)° —t? —1]5 u(t,,t,) <0 mpu (t,,t,)e H =H, UH,.
0

[TosTomy

At, &) = =0(¢) npu (t,,t,) € H,. Ocraercs OUEHHTH BETHUMHBI

x°(g)exp [% j a(s)dsJ

It ) =j £(2,0) expEja(s)dsjdr.

[IpeanoaoKum, 4To |f (2',0)| =0() mpu (t,,t,)e H,.

Ecm (t,,t, )e'i: t0 | =1 ul:ul;.Torﬂa
1t &) = O(l)Iexp( (u(t,.t,) —u(z,,z,) )j
I, = {(r1,12)0<rl<1 \/—T2 }

|: {(rl,rz) T,=7 — —~1+e,1- \/E£11St2+1—\/2},

I, {(Tl,rz):r2=t2,t2 +1—\/;ST1S'[1}.

1). Bynem orieHMBaTh BETMYUHBI

Iexp( (ut,.t,) - u(rl,fz))-|dr|.

LUl

IIycts |, = {(rl,z'z):OSz'l Sl—\/;,rz =O}.
Torma

Ut -0, 7) =3 [t -1~ (-0 ]= S [ - et 4 m - 2= 2@ - 2 o)l
<e t,-7,)= \/E(Tl ~1,). Takum 06pazom

Ijexp&(u(tl,tz)—u(rl,rz)j|dr| < Iexp(%(rl —tl)Jdrl = \/Zexp(%j tl =

5o )| o |

Honyqua OKOHYAaTCJIbHasA OLICHKA
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jexp( (u(,.t,) - U(Tl,Tz))j-|dT|:O(\/;).
2). PaccmoTpum uHTErpan
Iexp( (u(t,.t,) - u(rl,rz))j-|dr|.
3nech E = {(Z’l,fz):‘[z =1, ~1+e,1-Ve <r <t, +1—\/;}.

—u(z,,7,) = —%[(Z'l ~1f —72 —1]=%[2(Z’l -1Ne +g+1].

IeXp( u(tl’t ) U(Tl!fz )j |dT| 2 )(p(u(tllt )j
&

’t2+1J‘fe (2\/—( )+g+l]-d2'1.

1-Ve
Takum 00pa3om, MOITYIHM OIICHKY

Ie)@(u(tl’tz) ;U(T1’Tz)j|dz_| _ O(\/Z) .

3). Ocraercs BBIYMCIUTH HHTETPAT

J‘exp(u(tlltz) _u(fl'rz)j_|dz_| .

&

2¢

3necsh
i; = {(71172):72 :t2 ,t2 +1—\/ES1'1 Stl} ,

IeXp(LI(tl,tZ);U(Tl’TZ)]|dT| =O(1)Iexp{—@)|dfl|-

Iy

T p—
[ycts ——==s, Torna
N2¢g
7, =1++2es, dr, =+/2¢ds, 7, =t, +1-e, s :t2_\/z<0 =t s _L- <0u
1 Y T NP T 2

$,<S,,—-s=n,S=-n,ds=—dn, n, =-s,. n, =-S,. Torna

1t t,,e) = O(l)jexp( (7 » )del @O(l)jexp )ds:

- —250() [ op(- 5 s < V2:00) [ expl-n* in

Yureno HUHTCrpal HyaCCOHa " IOJIYYCHA OLICHKA
u(t,,t,)—u(z,,
jem[ (l 2) (Tl TZ)J|dT|:O(\/E)
&
l

Ecm (t,,t,)e Hy, 10 1 =1, Ul, Ul, Ul,. Torma
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Lul, Ul

1 .] =020t ) -t )|

1). Brimre, orienka 1o myT MHTerpupoBanus |, momydena.

2). PaccMOTpUM HHTErpal
jexp( (u(t,.t,) - u(rl,fz))j-|dr|.

3neck |, = {(rl,rz):l—\/z <7, <407, =1, —1+\/E}.

“u(e,7,) = %[— (7, ~1F + 22 +1]= %[2@1 ~IWe +e+1]

ITycts b—const, 1— Je <b <+, Torna

Iexp( u(tl’t ) — u(1-112—2))j.|d2—|: \/E j‘ exp(u(tlytz);u(flyfz)jdrl:
1-Ve
_ j’- eXDEZ\/E(Tl_l)+g+1J'dT1.
1V 2¢

371ech OlEHKA OT BEJIMYUHBI D He 3aBucuT. Takum 00pa3oM, MOIyYUM OICHKY

Je)(p(U(tlltZ) ;U(T1,T2)j|df| — O(\/Z) )

h

u(t,,t,)—u(z,,
3). Tenepb BHIYMCIMM UHTETPAI .[EXp( (t,t) ~u(z, TZ)] |d7| rme
£

I

|, ={t,t,):+0>7, >2+t,,7, =7, - 2},

u(z,, 7,) =%[(71 _1)2 -7, _1]: %[(Tl _1)2 _(Tl - 2)2 _1]= O

t,+2
? u(t,.t,) —u(z,
ITycts o0 >b >0, b—const. Paccmorpum unTerpan I exp( (t,t) ~u(z TZ)j.|dz-|. 3nech
£
b

dz| =\/§d2'1, u(z,,z,) =1, —

r,=1,—-2,dr, =dr,,
[TosToMy
t,+2 t,+2
2 t,t,)— t,t,) )" 2—
| exp(u(l’ 2) U(Tl’TZ)j.|dr|:\/§eXp(—u(l’ 2)j | exp(—rl]drl.
! £ &£ d 2¢
Takum 00pa3oM, MoTyueHa OleHKa

J-exp[lj(tl,tZ)_U(Tl,TZ))'|dT| :O(g).

&

I,

OcTtaercs BBIYNCIUTD HUHTCIrpaJl

J‘exp(u(tvtz) _U(f1172)j'|dz_| .

&

l
3necn
l, ={(z,,7, 17, =t,,t, +2> 7, >t )},

Ut ) (e, 7,) = [(t ~1) =, ~1F |« —(t, - 1)z, - 1,).

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 29



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

[Tonyden crnenyromuii UHTErpal
Iexp[ u(tl,t )—u(z,,7, j |dr|<jexp( (1_1)(71 _tl)j.dfl_
£

Paccmorpum aBa ciryqas:
1). ITycth Je < t, —1. Tormanpu t—1= \/; MOJy4YUM

J.exp(u(tl,tz)—u(rl,z'z)j-|dr|£ Texp( (t, 1)(r1 )j dz,| =

3 t,+2

ﬁ{ Xp( (t, 1)(t28—t1+2)ﬂ20(\/;).

Wmampu t, —1> Je :

jexp(u(tl,m—u(rl,rz>j.|dr|s j exp(—wj-ldnh

3 t,+2

t, -, -t,+2))|
B IR

2). Coygait 1<t <1+ \/E . Torna 6ynem umeThb

Iem(u(tl’tZ) _u(71172)J|dT| - 0() ]1" exp[_ (Tl _1)2J,|drl| -
1 e e

t,+2
ty+2 2
2 1
=0(1) j exp( u}dq .
&
y‘lTeHO, HHTCTpal HyaCCOHa U ITOJIYYCHO OLICHKA

Ie)@(u(tl’tz);u(rl’TZ)j_|dz_| :O(\/E)

Iy

ls

I3

Teneps npu modom (tl,tz)e H,, tne H, =H,, uT , TIyTH UHTETPUPOBAHUS OyAyT TaKUMU
kak BeianumHa U(t;,1,) Oymer yOBIBaIOIIMMH OT TOYKH (tl ~Je ,0) J0 TOYKH (tl,tz)e H,. Ecmu
(t,t,)e H,, 0 %, (t, &) = O(\/E ), IpUYEeM 1Ta OIIEHKa He yITydqIaeMasl.

Jlns epBoro npubmwkenus X, (i, &) crnpaBennnBa orneHka |X1 (t, 8)| = O(\/E) npu (tl,t2 ) eH,.

Takum 00pa3om, UMEET MECTO OLIEHKA, €CIIN (tl,t2 ) eH,, 10

I, (t,e) <CVe, 7

rme 0 <c—const.
Takum o6pa30M, orneHka (8) uMeeT MecTo i BCEX TOYEK 3aMKHYTOM obmactu H 1

Amnanornyso ais obinactu H, umeer mecrto oreHka (8).

Tenepb paccMOTPUM CXOIUMOCTH TOCIEAOBATEIBHBIX TPUOMMKeHN . Ecnu (tl,tz)e H, to
CIIPaBEIJINBA OLIEHKA

% (t, &) < Cve, 0<c—const. (8)
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B nanpHelimiem, MOJOKUTENbHBIE TOCTOSHHBIE BEIUYMHBI, KOTOPBIE B PaCCYXIECHUSAX
CYILIECTBEHHOM POJIM HE UTPAIOT, ¥ [IOITOMY 0003HAaUMM OIHOMU ToM ke OykBoii C .

X, (t,&) =X, (t,&) = j [f(z,x,(z,8)) - f (r,o)]em(lja(s)dsjdr.
| & T
[Tycth

[ (t,x)— f(t,X)| < Bx—X|, rne 0< B —const. )

Torma |, (t, &) — X, (t,&)| < ﬂj|xl(t,g)|exp(u(t1,t2) —u(rl,fz)j Jdz| <
| &

SﬂC\/Ej’exp(u(tl’tz);”(71’72)].|dr| <(cVef

1%, (t,£) — X, (t, &) < (Ce | . (10)

n
B nanee, umeeT MecTa OllEHKa |Xn (t,e)— X, ,(t, 5)| < (C\/E) , (n = 1,2,...).
Hwmeer mecTa cienyromas Teopema.
Teopema. Ha 3amknytoil obnactu H,3anaga (1),(2) umeer enunctBeHHoe peuienue X(t,¢),

npencraBumoe B Bune X(t, &) = Z[xn (t,e)—x, ,(t, g)] u Ha H, cnpaBennuBa oneHka
n=1

X, (t, &) =X, 4 (t, &) < (C\/E)n,(n =1,2,...) rne 0 <c—const.

Pezynomamut u 06cysxcoenus
Ecnu Hynu cOOCTBEHHBIX 3HAYEHUN MaTpHIIbl Jie)KaT B JEHCTBUTENBHON OCH, TOrJa ciy4yae
CMEHbI YCTOWYMBOCTH B TOYKE JIMHUM YPOBHS BBIPOXKAAIOTCS, U OOJNACTh Pa3[eisieTcs] Ha YeThIpe
yacTu. B Tpex U3 HUX He COAEpPKUTCS HEYCTOMYUBBIN OTpe3oK t € [1,2]. [locnennss yacts obnactTu

COZIEP’KUT 3TOT OTPE30K. TPYAHOCTH 3aKJIIOYAETCs B TOM, YTO MEPEXOAUTH Ty 4YacTW OOJAcTh Ha
KOHEYHOM OTpe3Ke 10 yOBIBAIOIIEMY IMYTH MHTETPUPOBaHMs HEBO3MOXHO. TouHee, He CyIleCTBYIOT
JMHAN YPOBHS COEIMHSIONIYI0 HAaYAJIBHYIO M IIOCJIEIHIO TOUYKY. I109TOMYy MBI BBIHYXIEHBI
pa3pabaTbiBaTh HOBBIN METOJ JJI BHIOOpA IMyTH HHTETPUPOBAHUS.

Bovi6oo
Cnyyamn, xorga HyTu COOCTBEHHBIX 3HAUYEHUU JIeKaT B JCWCTBUTENHHOW OCU paHbIIE HE
paccmarpuBaiimch. B pabore Joka3aHO, YTO B 3TOM CIIy4ae TOXKE BBIMOJHSICTCS SIBICHHE
3aTSATHBAHMS IOTEPU YCTOWYUBOCTH.
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ONTOGENETIC CHARACTERISTICS AND COENOPOPULATION STATUS
OF THE RARE AND ENDANGERED SPECIES Listera ovata (L.) R. Br.
IN THE NORTHEASTERN PART OF THE LESSER CAUCASUS

©Pashayeva F., Azerbaijan State Agricultural University,
Baku, Azerbaijan, feri.rzayeva@gmail.com

OHTOITEHETUYECKAS XAPAKTEPUCTHUKA Y IEHOIONYJISIHUOHHBIN CTATYC
PEJIKOI'O U I/IC‘IEBAIOIHEFO BUJIA Listera ovata (L.) R. Br.
B CEBEPO-BOCTOYHOU YACTHU MAJIOT'O KABKA3A

O©llawmaesa @. B., Azepbaiioscanckuil 20Cy0apcmeenHblil azpapHbulil YHUsepcument,
2. baky, Azepbatioxcan, feri.rzayeva@gmail.com

Abstract. For the first time, ontogenetic characteristics and coenopopulation status of a rare
and endangered species of early spring flora Listera ovata (L.) R. Br. are presented. The growing
area of this species in the northeastern part of the Lesser Caucasus near the village of Ashagi
Dashkesan, Dashkesan district and Tovuz district, Esrik Jirdakhan, has been studied. Information
about two populations of the species is provided and a comparative analysis is carried out.
The largest number of individuals and average density were noted in CP 1, the smallest in CP 2.
The restoration index and replacement index have the highest values in CP 2. According to the A
and o indicators, both coenopopulations belong to the adult type.

Annomayus. BnepBele  mpeAcTaBieHbl ~ OHTOT€HETHYECKAs  XapaKTepUCTUKA U
[[EHOTIOMYNISIIIMOHHBIA CTAaTyC PEAKOr0 M MCYE3alolIero BUIa paHHeBeceHHel (iopwl Listera ovata
(L.) R. Br. U3yuensl pailoHbl Npou3pacTaHUsi 3TOTO BUAA B CEBEPO-BOCTOYHON yactu Manoro
KaBkaza: okomno cena Amaru [lamkecan [lamkecanckoro paiiona u Ecpuk Jxupnaxan ToBy3ckoro
paiioHa. Jlanel cBelneHHMs O JBYX MONYISLUUAX BHUAA M IPOBEICH CPAaBHUTEIbHBIA aHAIIN3.
Haubonbiiee yucno ocobeit u cpeansis miotHocTh orMedeHsl B LI1 1, naumensmee — B LIT 2.
HauOonpmiee 3HayeHWE HWHACKC BOCCTAHOBJICHMS W HHJEKC 3amenieHuss umeror B LII1 2. Tlo
nokaszarensiM A 1 @ 00e HEHONONYIIAINNA OTHOCATCS K «B3POCIIOMY» THITY.

Kniouegvle cnosa: penkue BUIbl, OPXWUIHBIE, TallHUK sileBUaHbIN, Manbiii KaBkas,
MOMYJISIIIUU, PACTUTENIbHBIE COOOIIECTRA.

Keywords: rare species, Orchidaceae, Listera ovata, Lesser Caucasus, population, plant
communities.

In the changing conditions of the biosphere, there is a decrease in the natural areas of rare
plant species, including representatives of the Orchidaceae family. As a rule, orchids are represented
by small populations limited to certain ecological holes and characterized by poor competitiveness
[1,5].

For this purpose, we have studied the ontogenetic characteristics of some rare and endangered
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species distributed in the northeastern part of the Lesser Caucasus, studied the state of their
coenopopulations, and determined their ontogenetic and demographic structure. The species Listera
ovata (L.) R. Br. was chosen as the research object.

Listera ovata (L.) R. Br. (oval hidden flower) is a short-rooted perennial herb, a mesophilic,
facultative calcephilous species. The trunk is 25-40, sometimes 60 cm long. The lower part is
slightly thickened, and it has 2 broad-oval leaves in the middle. The flower cluster is brush-shaped,
wide and long. Underline of flower is egg shaped, sticky-hairy and short than under part of flower.
The flowers are yellowish-green. The lip is yellowish, 10 mm long [4] (Figure 1).

Pollination takes place through insects. In addition to seed propagation, vegetative
propagation is also possible [3]. During seed germination and in the first years of development, the
plant needs contact with the fungus. This species can live in both rich and infertile soils. Although it
mainly prefers shady places, it can also grow in open areas [2]. Its range covers the whole of
Europe, reaches Asia and Eastern Siberia [3]. In Azerbaijan, it spreads in the Guba area of the
Greater Caucasus, the west of the Greater Caucasus, the north and center of the Lesser Caucasus,
the Lankaran lowland, and the Lankaran highlands in the areas of the middle mountain belt [5].

Figure 1. Listera ovata (L.) R. Br. the plant in nature

Juvenile (j) individuals — have 2 developed leaves, one slightly different in size and shape
from the other. Thus, 1 leaf is larger and egg-shaped, and the other one is narrower and sharper
shaped. The length of the leaf is up to 4.5-5 cm, and the width is up to 2-3 cm. The number of veins
in the leaf varies from 5 to 7. The root is short, thick-shaped, the number of additional roots is 7-8.
The height of the individual is up to 8-10 cm.

Immature individuals (im) — differ in height from juvenile individuals, as they are taller and
have larger leaves. The lower leaf is round-egg-shaped, 6-7 cm long and 4-5 cm wide. The upper
leaf is oval-egg-shaped, sharper, up to 9-10 cm long and 4.4-5 cm wide. The number of veins is up
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to 4-5. Its height is 14-15 cm. The root is short, thick, and the number of additional roots reaches
10-12.

Virginal individuals (v) — differ from immature individuals in that their stems are slightly
thicker, and their leaves are larger. The length of the leaf is 10-13 cm, and the width is up to 8 cm.
The number of veins increases to 8-9. The height of the individual increases to 20-25 cm.

Young generative individuals (G1) — differ from other individuals by the presence of a
flower axis. The length of the flower axis varies greatly among individuals. The trunk is already
wider and thicker. The leaves are wide-ovate, the tip is slightly narrower. Its length is up to 8-11 cm,
and its width is 6-8 cm. The number of wide veins in the leaf is 7-8. The length of the flower axis
can increase from 5 cm to 20-25 cm.

Medium generative individuals (G2) — reach the high limit of development, differ in the size
of all organs. Its leaves are wide-ovate in shape, length is 15-16 cm, and width varies up to 8-11 cm.
The number of veins in the leaf varies from 8 to 10. The total height of the individual increases to
60-70 cm.

Older generative individuals (G3) — differ mainly in the thickness of the body and the height
of the neck. The leaves are larger and have an oval-egg shape. It is 17-18 cm long and 10-12 cm
wide. The number of veins in the leaf varies from 10 to 12. The total height of the individual is up
to 70-80 cm. The rhizome has a thick dark brown color, the number of additional roots reaches 25-
30.

Senile individuals (s) are distinguished by their small size and, most importantly, their color.
So, they have light green, sometimes yellowish colored leaves. Leaves are 6-8 cm long and up to 5
cm wide. The rhizome is shortened, thin and has many additional roots.

First coenopopulation of Listera ovata species (CP 1) — It was studied in the forest massif at
an altitude of 1325 m in Ashagi Dashkesan village, Dashkesan district. The soil is dark brown and
moist. The slope of the area is 30. The projective plant cover is 40-50%. Here, individuals of the
species are found in groups, separated from each other. Approximately 2-3 individuals are found in
1 m” area.

Fagus orientalis Lipsky, Carpinus betulus L., Acer campestre L., Fraxinus excelsior L.
species were found in the Cenozoic. Together with this plant in the plant cover, Hedera herbacea,
Calystegia silvatica (Kit.) Griseb., Primula woronowii Losinsk., Alliaria petiolata (M. Bieb.)
Cavara & Grande, Vicia narbonensis L., Cruciata laevipes Opiz, Viola odorata L., Scilla siberica
Andrews, Corydalis angustifolia (M. Bieb.) DC., C. marschalliana (Willd.) Pers., Orchis purpurea
Huds., Platanthera chlorantha (Custer) Rchb. species were present.

CP 2 — It was discovered in an open forest at an altitude of 764 m above sea level around the
village of Esrik Jirdakhan, Tovuz region. The soil is brown and has little moisture. The projective
cover of grass plants was 60-70%. Approximately 1-2 individuals are found in 1 m? area. Fagus
orientalis, Carpinus betulus, Mespilus germanica from trees, Crataegus monogyna Jacq., Rubus
sp., Pyracantha coccinea from shrubs. In the grass layer, Primula woronowii, Viola odorata,
Artemisia absinthium, Plantago major, P. lanceolata, Prunella vulgaris, Trifolium pratense,
Potentilla repens, Sanguisorba officinalis L., Hypericum perforatum L., Echium rubrum Forssk.,
Geum urbanum L., Achillea millefolium L. types are common.

The ontogenetic spectrum is depicted in the form of a diagram with age groups (Figure 2).

In the studied 2 coenopopulations, the percentage of pregenerative individuals was 51-32%,
38-64% of generative individuals, and 9-5% of postgenerative individuals, respectively (Figure 2).
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Figure 2. Ontogenetic spectrum of Listera ovata (L.) R. Br. coenopopulations

Demographic values of coenopopulations of Listera ovata plant are shown in Table.

Table
DEMOGRAPHIC INDICATORS
OF COENOPOPULATIONS OF THE PLANT Listera ovata (L.) R. Br.
No n Xa Ig Ib le A ® Type
Cp1 23 15 0.417 0.417 0 0.333 0.681  Growing up
CP2 19 1,3 0.437 0.437 0 0.295 0.685  Growing up

Note: n — number of individuals; Xa — total density of individuals; Ib — recovery index; Iqg —
growing old index; le — replacement index; A — age index; ® — efficiency index.

The number of individuals and the average density were recorded the most in CP 1, and the
least in CP 2. The recovery index and replacement index have the highest value in CP 2. According
to the A and o indices, both coenopopulations are of the growing up type.
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SUBALPINE MEADOW VEGETATION
OF TALISH HIGHLANDS OF AZERBAIJAN
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CYBAJBIIUVICKAS JIYTOBASI PACTUTEJIBHOCTD
TAJIBIILICKOT'O HAT'OPBhS ABEPBAMIZKAHA

©Acnanoea C. I1l., ORCID: 0000-0001-8371-1454, SPIN-x00: 8512-9876,
Azepbatiodcanckuil 2ocyoapcmeentulil nedazocuyeckuil yuueepcumem um. H. Tycu,
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Abstract. Subalpine meadow vegetation of Talish highlands has been spread over
the subalpine zone of Lankaran highlands at lawny mountain-meadow soils at the height of 1800 m
to 2500 m above sea level. During the carried out ecological-geobotanical research, it has been
determined 7 formation classes, 12 formation groups and 20 associations. In parallel with the study
of type composition and structure of phytocenosis found in the area of investigation, it has been also
determined endemic species, productivity of formations, and intensification of degradation at soil-
plant coverage of some lawny subalpine meadows, decrease in abundance and productivity of
forage crop. Currently, for the purpose of the improvement of natural phytocenosis productivity,
crop quality, protection of their genetic reserve and landscapes, as well as the vegetation study for
solution of protection problems on the base of scientific means is of a great importance.

Annomayusn.  CyOanmpnuiickass — JyroBass — pacTUTEIBHOCTh  TaJBIIICKOTO  HAropbs
pacmpocTpaHeHa B CyOaJbIIMICKOM T0sICE€ Ha Ta30HHBIX TOPHO-TTYTOBBIX MOYBaxX Ha BbicoTe OT 1800
1o 2500 m Hajg ypoBHeM Mopsi. B xone mpoBeieHHBIX 3KOJIOro-re000TaHHMYECKUX HCCIIeT0BaHUN
BbISIBIIEHO 7 KiaccoB Qopmanuii, 12 rpynn ¢opmanuit u 20 acconmanuii. IlapamiensHo ¢
U3y4YE€HUEM THUIIOBOTO COCTaBa U CTPYKTYpbl (DUTOLIEHO3a, OOHAPYKEHHOTO Ha TEPPUTOPUU
UCCJIEJOBAHUN YCTAHOBJIEHBI TAK)KE SHJEMHUYHbIE BUIbI, MPOAYKTUBHOCTh (popManuii, ycuieHue
Jerpajallid TOYBEHHO-PACTUTEIBHOTO IOKPOBAa HEKOTOPHIX Ta30HHBIX CyOalnbIHUHUCKUX JIYTOB,
CHIDKEHHME YHMCICHHOCTH M MPOAYKTUBHOCTh KOPMOBBIX KYIbTYyp. B HacTosiee Bpems Oosjbloe
3HaYEHHE B LEJISAX [OBBIILIEHUS NPOAYKTUBHOCTH TPUPOAHBIX (DUTOIIEHO30B, KauecTBa
CEJIbCKOXO3SIICTBEHHBIX KYIBTYP, OXPaHbl MX T'€HETHYECKOrO pe3epBa W JIaHIMIA(TOB, a Takxke
U3YYEHUS PACTUTEIBHOCTH I PEILIEHUS OXPAaHHBIX 3a]]a4 HA OCHOBE HAyYHBIX CPEACTB UMEET.

Keywords: steppes, plant communities, formations, associations.

Knioueswvie cnosa: crenu, pacTuTeNbHBIE COOOIIECTBA, (POpPMAIHH, aCCOIHAIINH.

Depending on various typed soils of different heights, the Republic of Azerbaijan has
multicolored vegetation, and the most valuable and useful trees, shrubs or grassy representatives
have been found. One of regions possessing rich vegetation is Lankaran group regions. During the

research, the study of subalpine meadow vegetation of Talish highlands was one of prior issues.
Subalpine meadow vegetation of Talish highlands has been spread over lawny mountain-
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meadow soils at subalpine zone at 1800 m to 2500 m above sea level [1-3].

For its origin, lawny meadows are nearly equal to swamped meadows and interfere in each
other at appropriate condition of the area of distribution [4-7].

These types of groupings have been found in Yardimli, Lerik (Dashbashi summer grazing area
at the height of 2493 m of Komurgoy mountain foothills, slopes between Shingedulen (2417 m) and
Chayrud (2088 m) mountains) at grazing areas of upper highlands of Astara district [8-11].

Materials and methods

Subalpine meadow vegetation at subalpine zone of Yardimli, Lerik and Astara regions has
been determined as an object of the study. It has been conducted several geobotanical research
works during the study of phytocenosis found at lawny mountain-meadow vegetation of subalpine
zone of Talish highlands [11-13].

In the result of conducted research, as well as ecological- geobotanical data map of region, it
has been revealed that subalpine meadow vegetation of Talish highlands found in Yardimli, Lerik
and Astara summer grazing areas.

Data about distribution of subalpine meadows at Great Caucasus and Lesser Caucasus
Mountain chains, Nakhchivan AR and Talish highlands were found in the works of most
botanists [14].

Subalpine meadows are distinguished for their rich floristic composition, structure of
formations and high productivity in comparison with alpine meadows [15].

During investigation of subalpine meadow vegetation of Talish highlands, it has been
prepared a classification scheme of subalpine vegetation, during determination of found plant, it
was taken into account the systematic taxons, vital forms [16], International Botanical Codex, and
studied projective coverage, ecological groups by means of different methods [17].

Results and discussion

During investigation it has been defined that subalpine meadow fauna of Talish highlands was
formed of 7 formation classes, 12 formation groups and 20 associations. As a result of
the conducted ecological and phytocoenological studies, it is clear that the subalpine meadows of
the mountainous part of Talish are divided into 7 formation classes. The followings are determined
as formation classes: 1. Wheat-grassy subalpine meadows; 2. Wheat-grassy different-grassy stepped
subalpine meadows; 3. Different-grassy-wheat-grassy subalpine steps; 4. Shruby-different-grassy-
wheat-grassy subalpine meadows; 5. Leguminous-different-grassy-wheat grassy mesophilic
subalpine meadows; 6. Leguminous-wheat- grassy subalpine meadows; 7. Different-grassy
subalpine meadows [2-14].

It has been given comprehensive information about phytocoenological structure and type
composition of some formation classes below:

1. Wheat-grassy subalpine meadow formation class is represented with 3 formation group and
3 association, 1i.e. Stipetum-Festucosum formation group is represented with Stipetum
transcaucasica-Festucosum ovina; Stipeta-Poaetum-Festucosum formation group with Stipeta
transcaucasica-Poaetum pratensis-Festucosum ovina; Poaetum-Festucosum formation group with
Poaetum pratensis-Festucosum ovina associations.

As it is obvious from 1 classification scheme, the largest vegetation has been registered at
wheat grassy subalpine meadows at summer grazing areas of investigated regions [2-4, 10, 14, 16,
17],

During the investigation, in species composition of the Stipetum transcaucasica-Festucosum
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ovina association of Stipetum-Festicosum formation group, it has been registered 29 species of
which 5of them are represented with shrub (17.2%), 2 of them with subshrubs (6.9%), 17 herbs
(10.3%). According to the ecological group analysis of registered species, 15 types (51.7%) have
been considered as xerophytes, 6 of them as mesoxerophytes (20.7%) and 8 of them as mesophytes
(27,6%).

The dominant type of this phytocenosis is Festuca ovina L. of which abundance is between
3 and 4 points and subdominant is Stipa transcaucasica Grossh. of which abundance is estimated
between 2 and 3 points [15, 17].

Different layering has been observed in the phytocoenological structure of formation. Thus, it
has not been registered plants of phytocenotic structure in I layer. On II layer, shrubs as Astragalus
aureus Willd.; subshrubs as Stachys inflata Benth., perennial grasses as Stipa transcaucasica
Grossh., Phleum pratense L., Achillea millefolium L., Alchemilla oxysepala Juz., Nepeta sulphurea
C. Koch etc., on the Ill-layer Festuca ovina L., Poa pratensis L., Teucrium orientale L., Trisetum
rigidum (M. Bieb.) Roem. & Schult., Euphorbia hyrcana Grossh. etc. species have been defined.
The project coverage is equal to 60-80%.

2 of 29 species defined in the type of composition of phytocenosis is considered to be
Azerbaijani endemics as Stachys macrantha and Euphorbia hyrcana [8-10, 15].

2. Wheat-grassy different-grassy stepped subalpine meadow formation class is represented
with one Festuceta-Poactum-Thymosum formation group and two Festuceta ovina-Poaetum meyeri
-Thymusosum trautvetteru and Poaetum meyeri-Thymusosum trautvetteri associations.

During the investigation, Festuceta-Poaetum-Thymusoosum formation group phytocenosis
has been defined at no. 22 “Shikheli Yurdu” and no. 23 “Dara Kechmaz” summer grazing areas of
Yardimli district.

In the species composition of this phytocenosis it has been observed 25 species, which 3 of
them are shrubs (12%), 2 of them subshrubs (8,0%), 17 of them perennial grasses (68%), and 3 of
them an annual (12%). According to ecological analysis, 17 species of them are defined to be
xerophytes (68%), 3 of them mesoxerophytes (12%), and 5 of them mesophytes (20.0%).

Dominant of the phytocenosis is Thymus trautvetteri Klokov & Des.-Shost. species, of which
abundance is estimated as 3-4 points, sub dominance Poa meyeri Trin. ex Roshev. type abundance
with 2-3 points and Festuca ovina L. type abundance with 2 points [2-4, 8-10].

A three-layering has been observed in the structure of investigated phytocenosis. Thus, trees
as Filipendula ulmaria (L.) Maxim. on the layer 1, grasses as Elytrigia trichophora (Link) Nevski,
Stipa holosericea Trin. & Rupr., Achillea vermicularis Trin., Poa meyeri Trin. ex Roshev.,
Onobrychis altissima Grossh., Bromopsis variegata (M. Bieb.) Holub etc. on the layer II, small-
height shrubs as Astragalus euoplus Trautv., Astragalus aureus Willd., Acantholimon hohenackeri
(Jaub. & Spach) Boiss., Thymus trautvetteri Klokov & Des.-Shost., Alchemilla sericata Rchb. ex
Buser, Trifolium repens L., Anisantha tectorum (L.) Nevski etc. on the layer III have been observed.
Project coverage of phytocenosis is 50-80%.

In the result of carried out research, it has been revealed that degradation of soil-plant
coverage of lawny subalpine meadows becomes more intensive, abundance and productivity of
valuable forage crops decreases. That’s why protection and storage of the phytocenosis,
improvement of their structure is one of prior issues. As well, 1 of 25 species which was defined in
type composition of relevant formation — Thymus trautvetteri Klokov & Des.-Shost. is considered
as Azerbaijani endemic and it needs to be protected [3-5, 7, 8, 10, 15].

3. Different grassy-wheat grassy subalpine step meadow formation class is represented with
two formation groups and 4 formation associations and considered to be specific phytocenosis of
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Lankaran highlands. The formation, covering large area is observed in no. 3 Yahar Yurd of Yardimli
region, as well in summer grazing areas in the boundary of Lerik district. In the mentioned
formation class, Thymuseta-Stipetum-Festucosum formation group is represented with Thymuseta
trautvetteri-Stipetum holosericea-Festucosum valiesiaca association, and Cephalarieta-Poaetum-
Festucosum formation group with Cephalarieta kotschyi-Poaetum pratensis-Festucosum ovina and
Cephalarieta kotschyi-Festucosum valiesiaca associations.

During the investigation, it has been revealed 24 species in the species composition of
Thymuseta-Stipetum-Festucosum formation. According to biomorphological classification, 3 of
them were related to shrubs (12,5%), one to subshrubs (4.2%), 15 to perennial grasses (62,5%), and
5 to an annual grass (20,8%). According to ecological analysis of these species, 18 were related to
xerophyte (75,0%) and 6 to mesoxerophytes (25,0%).

Phytocenosis dominant of Festuca valesiaca Schleich. ex Gaudin abundance is 3-4 points, sub
dominances Stipa holosericea Trin. abundance is 2-3 points and Thymus trautvetteri Klokov &
Des.-Shost. abundance is 2 [1-10, 14, 17].

Several species have been observed in the layers of phytocenosis plant coverage structure.
Thus, on the layer I — Stipa holosericea Trin., layer Il — Festuca valesiaca Schleich. ex Gaudin,
Poa pratensis L., Filipendula vulgaris Moench, Astragalus aureus Willd., and layer III —
Acantholimon hohenackeri (Jaub. & Spach) Boiss., Juniperus communis var. saxatilis Pall., Thymus
trautvetteri Klokov & Des.-Shost., Elymus caninus (L.) L., Phleum phleoides (L.) H. Karst.,
Trifolium hybridum L., etc. perennial grasses, as well as Anisantha sterilis (L.) Nevski, Bromus
briziformis Fisch. & C. A. Mey., Hordeum crinitum (Schreb.) Desf., Euphorbia hyrcana Grossh.
and Xeranthemum squarrosum Boiss. an annual grass has been determined. Total project coverage
of phytocenosis is 30-70%.

In the result of conducted ecological-geobotanical research, it has been determined that
Thymuseta-Stipetum-Festucosum formation abundance is approximately equal to 8.2 metric
centner. Cephalarieta-Poaetum-Festucosum formation group of different grassy-wheat grassy
subalpine meadow step formation class has been registered at no. 9 summer grazing area of
Yardimli district at 2038 m height above sea level. As it is depicted on classification scheme,
the formation is represented with two associations. In the species composition of this formation, it
has been shown 21 species of floral plants. The dominant of phytocenosis Festuca rupicola Heuff.
its abundance is 2-3 points, the sub dominances are Poa pratensis L. and Cephalaria kotschyi
Boiss. et Hohen. and their abundance is estimated as 2 points. Total project coverage of
phytocenosis is equal to 50-80% [16, 17],

4. Bushy-different grassy-wheat grassy subalpine step meadow formation class is represented
with 2 formation groups and 5 associations at Yardimli, Lerik and Astara areas. Astracantheta-
Thymusetum Festucosum formation group of this formation class is spread over the large areas as
no. 4 Khaninin kanari of Lerik district and along the Yardimli boundaries with neighbor lands of
Iran (at the foothills of Balmadin mountain, as well as at high slopes of Kalaputu mountain of
Astara district at height of 2093 m above sea level. Essentially, fauna coverage is spread over soft
lawny mountain-meadow lands [4, 13]. Festuca pratensis Huds. creates proper subalpine lawny
meadows. It has been observed intensification of degradation and desertification process in grazing
areas of phytocenosis.

28 types have been registered in type composition of phytocenosis, 4 of them defined as shrub
(14,3%), 1 undershrub (3,6%), 1 subshrub (3,6%), 16 perennial grasses (57,1%), 3 biennial grass
(10.7%), 3 an annual grass (10,7%). During ecological analysis of the species, it has been defined
that 20 of them are xerophyte (71.4%), 5 of them mesoxerophytes (17,9%) and 3 of them are
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mesophytes (10.7%) [18].

Dominance in the coenosis is Festuca pratensis Huds., of which abundance is estimated 3-4
points, sub dominance Thymus trautvetteri Klokov & Des.-Shost. as abundance 2-3 points, and
Astragalus aureus Willd. Podlech abundance as 2. Total project coverage of phytocenosis is 45-
75%.

In phytocenotic structure, it has been determined Rosa cuspidata M. Bieb. on layer I,
Astragalus aureus Willd., Astragalus resupinatus M. Bieb., Rumex scutatus L., Festuca pratensis
Huds., Dactylis glomerata L., Thymus trautvetteri Klokov & Des.-Shost. on layer II, Festuca
rupicola Heuft., Agrostis tenuis Sibth., Hypericum perforatum L., etc. species on layer III.

While analyzing fauna coverage on the base of ecological groups [2-4], determination of large
distribution of xerophytes in the structure type of phytocenosis obviously proves desertification of
investigated area.

It has been met two types, as well as Thymus trautvetteri Klokov & Des.-Shost. and
Centaurea zuvandica (Sosn.) Sosn. plants specific to Azerbaijani flora in this phytocenosis, which
also needs protection [15].

Flora coverage of Acantholimoneta-Thymusetum-Poaosum formation group of shruby-
various grassy subalpine steppe meadow formation class was spread over southern-eastern slope of
Khanbulag-Kurdasa pasture lawns of Lerik region.

This formation group includes 3 associations, and Acantholimoneta-ho-henackeri-
Thymusetum-trautvetteri-Poassum-pratensis, Acantholimonetum hohenackeri-Thymusosum
kotschyanus and Thymusetum trautvetteri-Poaosum pratensis.

In the type of composition of phytocenosis Poa pratensis L., Thymus kotschyanus Boiss. &
Hohen. has been defined as dominants, Acantholimon hohenackeri (Jaub. & Spach) Boiss. and
Thymus trautvetteri Klokov & Des.-Shost. as subdominant. Abundance of edification types
(dominants and subdominants) has been estimated 2-3 and 2 points. Total project coverage is
determined between 40-60% [8].

5. Leguminous-different-grassy-wheat grassy-mesophilic subalpine meadow formation class
is represented with 2 formation groups and 4 associations.

Trifoliumeta-Thymusetum-Festucosum formation group of this class are found at deserted
mountain-meadow soils. The formation is represented with two associations-Trifoliumeta repensis-
Thymusetum trautvetteri-Festucosum rubra and Trifolietum hybrida-Thymusetum trautvetteri.
Mesophile subalpine meadow was spread over the region in the form of small patterns at mountain-
meadow soils of Kizyurdu mountain foothills at 2200-2400 m height of sea level [14].

Fauna coverage of the formation is bounded with forest area of Lankaran highlands from in
the East and Sourthern-east, and also defined at no. 12 summer grazing of Lerik district.

Type composition of phytocenosis is too rich and consists of 35 species. 2 of them are shrubs
(5,7%), 1 subshrub (2,9%), 21 perennial grasses (60,0%), 3 biennial grasses (8,6%). For its
ecological group, 14 species distributed to xerophytes (40,0%), 15 mesoxerophyte (42,9%),
6 mesophytes (17,1%).

Abundance of formation dominant Festuca rubra L. is 3-4 points, subdominant of formation is
Thymus trautvetteri Klokov & Des.-Shost. and Trifolium repens L. and abundance of both species
are estimated 2-3 points and 2 points accordingly. The structure of fauna coverage formation was
distributed to 3 layers, and also has been determined that Crataegus pentagyna Waldst. & Kit. ex
Willd., Rosa nisami Sosn. of shrubs, Stipa capillata L. of grasses have been found on layer I, as
well Dactylis glomerata L., Stipa capillata L., Festuca rubra L., Trifolium repens L., T. hybridum
L., Medicago *caucasica Vassilcz., Festuca drymeja Mert. & W. D. J. Koch, etc. on layer II,
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Thymus trautvetteri Klokov & Des.-Shost., Ziziphora biebersteiniana (Grossh.) Grossh.,
Convolvulus pentapetaloides L., etc. on layer III.

Productivity of fauna coverage of formation is 9.4 cwt/ha according to used dry weight.

Plant coverage of Coronileta-Verbascumetum-Alchemillosum formation group of
leguminous-different grassy-wheat grassy-mesophile subalpine meadow formation class was spread
over grazing areas of Kagoy village of Lerik district (in the boundary of Astara district) at the height
of 1811 m above sea level in steppe brown soils. The formation group is represented with
Coronileta hyrcana-Verbascumetum laxum-Alchemillosum persica and Verbascumetum laxum-
Coronileta hyrcana associations [14-17].

It has been defined 24 and 30 species of floral plants in the species structure of associations.

The dominant species of Coronileta hyrcana-Verbascumetum laxum-Alchemillosum persica
association is Alchemilla persica Rothm., subdominant Coronilla hyrcana Prilipko, the abundance
2-3-point, dominant species of Verbascu-metum laxum-Coronileta hyrcana association is Coronilla
hyrcana, the abundance 3-4-point, subdominant Verbascum laxum Fil. & Jav., the abundance 2-3
point. Total project coverage is equal to 60-80%.

6. Leguminous-wheat grassy subalpine meadow formation class Onabrychisetum-Poaosum
formation group was met at no. 8 Sarichay summer grazing area slopes of Lerik district.

The formation is represented with Onabrychisetum transcaucasica-Poaosum pratensis
association, 30 species are defined in the species content, and differs for its biodiversity. 1 of
species was estimated as a shrub (3.3%), 2 species subshrubs (6.7%), 14 species perennial grasses
(46.7%), 3 species biennial grasses (10.0%), and 10 species annual (33.3%). In accordance with
ecological analysis, 17 types are specific to xerophytes (56.7%), 7 types to mesoxerophytes
(23.3%), 5 types to mesophytes (16.7%), and 1 type to hydrophytes (3.3%).

The dominant type of phytocenosis is Poa pratensis L. abundance 3-4 points, subdominant
Onobrychis transcaucasica Grossh. and abundance is 2-3 points [10, 17].

It has been determined two-layering in the structure of phytocenosis. Thus, types as
Astragalus xiphidium Bunge, Bromopsis variegata (M. Bieb.) Holub, Lolium perenne L.,
Helictotrichon pratense, Dactylus glomerata, Pimpinella aurea, Cichorium glandulosum on layer
I, Poa meyeri Trin. ex Roshev., P. pratensis L., Trigonella orthoceras Kar. & Kir., Ziziphora
tenuior L., Onobrychis cornuta (L.) Desv., Festuca alexeenkoi E. B. Alexeev, Achillea millefolium
L., Ranunculus repens L., Avena fatua L., etc. on layer III are found. Total project coverage is 45-
75%.

7. Thymusetum-Astracanthosum formation group plant coverage of different grassy-
leguminous subalpine meadow formation class has been registered at no. 20 Saribulag summer
grazing area of Yardimli district. In the species content of registered Thymusetum trautvetteri-
Astracanthosum talyschense association, it has been found 27 species. It has been determined that
3 of them are shrubs (11.1%), 1 of them subshrubs (3.7%), 11 of them perennial grasses (40.8%),
3 of them biennial grasses (11.1%), and 9 of them is specific to annual grasses (33,3%). From
ecological group analysis, it became obvious that 17 species relate to xerophytes (63%), 8 types to
mesoxerophytes (29.6%), 2 types to mesophytes (7.4%).

Formation dominant is Astragalus talyschensis Bunge of which abundance is 3-4 points, as
well subdominant Thymus trautvetteri Klokov & Des.-Shost. abundance is estimated as 2-3 points.

Three-layering has been observed in the structure of fauna coverage. Thus, Rosa cuspidata
M. Bieb. on layer I, Eryngium billardieri Del., Cotoneaster integerrimus Medik., Rumex pulcher L.,
Anthemis rigescens Willd., Stachys persica S. G. Gmel. ex C. A. Mey., Coronilla cretica L., Nepeta
sulphurea K. Koch on layer II, and Astragalus aureus Willd., Festuca rupicola Heuff., Papaver
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orientale L., Trigonella coerulescens (M. Bieb.) Halacsy, etc. on layer III. Total project coverage of
phytocenosis is 30-70% [14, 16].

Explanation of results

The carried out ecological-phytocoenological research and investigation results show that
most of plants found subalpine meadow areas of Lankaran highlands are perennial grasses and
xerophytes dominate according to ecological analysis. Determination of large distribution of
xerophytes in the type of content of phytocenosis has obviously proved desertification of
investigated area. Along with the study of type content (7 formation classes, 12 formation groups,
20 associations have been defined), structure of phytocenosis found in the investigated area, it has
been determined endemic species, productivity of formations, intensification of degradation in some
steppe subalpine meadow soil-fauna coverage, decrease in abundance of forage crops and
productivity.

As it has been mentioned above, the achieved results show that improvement of crop quality,
productivity of natural phytocenosis, protection of their genetic reserve and landscapes, as well as
the study of vegetation for the solution of protection issues on the base of scientific means is of
great importance.
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Abstract. During the geographical analysis of the flora in the area surrounding the city of
Mingachevir, situated on the banks of the Kura River in Azerbaijan, a total of 158 species of
angiosperms were recorded. These were found to be represented in 28 families and 79 genera. As
a result of the analysis, a flora conspectus was prepared. During the conducted research, six types of
vegetation were identified along the Kura River in Mingachevir city. These vegetation types include
bozghir (dry steppe), semi-desert, halophyte desert, thicket-grass, wetland, and forest.
The researchers found that these vegetation types are represented by eight formation classes, nine
formation groups, and ten associations. The research included the species composition of
the identified formations and carried out geobotanical descriptions. We also evaluated the economic
importance of phytocoenosis by determining the main fodder plants and the modern state of
the terrestrial flora and phytocoenosis.

Annomayus. Ilpu reorpaduueckoM aHanuse (IIOpbl B OKPECTHOCTAX ropojna MUHTSUYEBHD,
pacrnoyio)keHHOTO Ha Oeperax peku Kypbl B AsepOaiipkane, BCEro 3apeructpupoBaHo 158 BuioB
MOKPBITOCEMEHHBIX pacTeHuil. bbuio 0OHapyXeHO, YTO OHM IpeJCTaBlIeHbl B 28 ceMelcTBax M
79 ponax. B pesynbrare aHanmmza ObLT COCTaBiI€H KOHCHEKT (uiopbl. B Xome mnpoBeneHHBIX
UCCIIEN0BaHUN BROMb peku Kypsl B ropoge MUHISYEBUP BBIABIECHO LIECTh TUIIOB PACTUTEIBHOCTH.
K 3TuM THHaMm pacTUTENBbHOCTH OTHOCATCS CTENHOM, MOJYNYCThIHHBIN, raJo(UTHBIN MYCTHIHHBIM,
TpaBsiHOM M JecHOM. MccnenoBarenyu yCTaHOBWIM, YTO 3TH THUIBl PACTUTEIbLHOCTH MPEACTABIIEHBI
BOCEMbIO KJlaccaMM (opMalui, JIEBATbIO TpynmaMu (GopMauuid M JECAThIO aCCOLUAIMSIMU.
HccnenoBarenyu U3y4uiav BUIOBOM COCTaB BBIABICHHBIX (OpMAIMii M MPOBEIU re000TaHUYECKUE
onucanud. OHU TaKKe OLEHWIN XO3SIMCTBEHHOE 3HauyeHHe (PUTOLIEHO30B, OIpPE/EINB OCHOBHBIE
KOPMOBBIE PaCTE€HUSI U COBPEMEHHOE COCTOSTHUE Ha3eMHOMN (hI0pBI U PUTOLIEHO30B.

Kntouegvie cnosa: creny, MyCTHIHH, 3apOCIH, 00JI0Ta, PACTHTENILHBIE COOOIIECTRA.
Keywords: steppes, deserts, scrub, swamps, plant communities.
The city of Mingachevir is localized along the banks of the Kura River. It is bordered by the

Yevlakh district on the east, south, and west, and the Mingachevir reservoir on the north [8, 13]. The
area has lush vegetation and is a winter pasture [2, 18]. The richness of the area can be attributed to
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the formation of the research area under the influence of various floristic provinces [6, 9].

It's necessary to note that the phytocenosis located in Mingachevir city Kurboyan were
formed by anthropogenic factors. These factors include the geographical position of the research
area, relief, hydrography, climate-soil cover and vegetation. As a result, air temperature and
precipitation impact the species composition, structure, and bioecological characteristics of the
phytocenosis found in the area. In the dry steppe, semi-desert, desert, thicket-meadow, wetland, and
Tugai forest vegetation found here, fodder plants play an essential role in the development of
livestock in the field of agriculture [5, 10-12].

Therefore, it's crucial to consider the restoration of the vegetation of the area and the economy
found there, and the preservation and protection of valuable species, climate conditions, and soil
fertility indicators, which are endemic, rare, and so on. It's relevant to determine the modern state of
the flora and vegetation of the research area in terms of enhancing the fodder base of winter
pastures and increasing their reserve balance. For this reason, the primary goal was to study the
current state of the flora of Mingachevir city along the Kura River and the phytocoenosis found
there.

Material and methods of research

The goal of the research was to examine the current state of the flora and phytocoenosis along
Kura River in Mingachevir city between 2021 and 2023. During the study, the systematic structure,
life forms, geographical and areal types, ecological groups, endemicity of the flora, as well as the
species listed in the Red Book of Azerbaijan were identified [1, 15-17] while examining the current
state of the plants in the wild flora of the Kura area of Mingachevir city. In semi-stationary
conditions, phytocoenosis created by the plants found in the area during field studies were studied.
Geobotanical methods such as Field Geobotany, Geobotany, Instructions for Large-scale
Geobotanical Research of Natural Fodder Areas of the Republic of Azerbaijan were consulted to
determine the types of vegetation, formations, and associations, as well as economically important
species distributed there [3, 4, 7, 14].

The main fodder plants were identified, and the bioecological characteristics of some of them
were studied while specifying the species composition of the formations found in the study area [1,
3,9].

Discussion of results

Research was conducted in the Kura region of Mingachevir city to study the wild flora. The
research found 158 species of plants belonging to 28 families and 79 genera and prepared a flora
conspectus of plants found in the area. The study showed that in the formation of winter pastures in
the Kura area of Mingachevir city, plants of fodder importance are more widespread in the local
flora. The research found that the fodder plants are especially found in the species composition of
Salsoletum-Petrosimoniosum, Artemisietum-Ephemerosum, Kalidietum-Halostachysosum
formations. From this species Kalidium caspicum (L.) Ung.-Sternb., Halostachys belangeriana
(Mog.) Botsch., Artemisia lerchiana Weber, 1775, Bothriochloa ischaemum (L.) Keng, Bromus
japonicus Thunb., Eremopyrum orientale (L.) Jaub. et Spach, Salsola nodulosa (Moq.) lljin,
Petrosimonia brachiata (Pall.) Bunge, Cynodon dactylon (L.) Pers., Phragmites australis (Jav.)
Trin. ex Steud., Astragalus tribuloides Del., A. cruciatus L., A. brachyceras Ledeb., Vicia hybrida
L., Vicia cinerea M. Bieb., Trigonella calliceras Fisch., T. spicata L., etc. are distributed in area.
During the conducted geobotanical research, according to relevant taxa in the territory of the city of
Mingachevir, area phytocenosis or vegetation classification schemes were also determined. Among
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the types of vegetation found in the research area — steppe (dry steppe) vegetation; semi-desert
vegetation; halophyte desert vegetation; ticket and forest vegetation can be noted. Polyuruseta-
Artemisietum-Bothriochlosum formation, identified in the dry steppe vegetation type found in the
study area, was found in mountain gray-brown soils in winter pasture no. 9 Dashtoken of Yevlakh
district. During the study, 23 types of higher flowering plants were found in the species composition
of the formation group.

Bothriochloa ischaemum was dominant in this formation with an average height of grass
cover of 15-30 cm, its abundance was estimated at 3-4 points. Among the subdominants, the
abundance of Artemisia lerchiana can be noted with 2-3 points and Paliurus spina-christi, whose
abundance was also evaluated with 2 points.

Bothriochloa ischaemum (L.) Keng, one of the economically important species found in
the steppe vegetation of the research area, is one of the main valuable fodder plants of the winter
pasture and is important in providing fodder for livestock in winter. After flowering, this species
becomes coarse and less edible, but before flowering it has high forage quality and is readily eaten
by animals.

The research also found Artemisia lerchiana Weber, 1775 to be an important species in the
formation. This plant is subdominant as an edificator and is not completely eaten by animals in
early spring and summer, but is eaten well in late autumn and winter. It is drought tolerant
(xerophytic) and widespread in winter pastures. The plant, together with other ephemerals and
ephemeroids, is well eaten in the snow cover in winter, has a high fodder value, and also constitutes
an insurance fodder reserve for pastures. It was found during the research that the dry steppe
vegetation in the area is not being used efficiently, leading to a negative effect on the restoration of
phytocenosis. The Artemisietum-Ephemerosum formation group, found in the semi-desert
vegetation type in the Abdul winter pasture area no.73, Yevlakh district, was recorded in typical
gray soils. The studied formation included 21 species. The abundance of Artemisia lerchiana
Weber, 1775 was evaluated as an edifier and subdominant of phytocenosis with 2-3 points. Among
the ephemerals, Bromus japonicus, Eremopyrum orientale etc. also dominate. The mentioned
phytocoenosis also includes Lolium rigidum, Hordeum leporinum, Medicago minima, Filago
pyramidata, Erodium cicutarium, etc. ephemeris.

Bromus japonicus Thunb. is a significant fodder species that forms clusters in semi-desert
vegetation with wormwood and is well-eaten by small-horned animals until seed development.
Research has shown that due to the inefficient use of semi-desert vegetation in the area, vegetation
degradation is occurring. This has led to the rareness of the main fodder plants and an increase in
harmful and poisonous plants (Sovish gangal, red onion, etc.) in the species composition of the
phytocoenosis. Therefore, it is recommended to implement measures to improve the surface in
order to destroy those plants. It is also advisable to use Bromus japonicus Thunb. in the creation of
Cultural pastures.

The Salsola containing vegetation is categorized into two formation classes, two formation
groups and an association. The plant species in this desert area include Salsoletum-
Petrosimoniosum and Kalidietum-Halostachysosum. One of the important plant species in this area
is Kalidium caspicum (L.) Ung.-Sternb. which is commonly eaten by camels, sheep, and goats.
However, it is recommended to carry out improvement measures in this phytocoenosis.

The species composition and structure of the Tamarixeta-Alhagietum-Cynodonosum
formation in the thicket-meadow vegetation type of the research area was recorded in the gray-
meadow soils in the valley near the edge of the Mingachevir reservoir in Yevlakh district territory.
22 species were found in the species composition of this studied formation. In contrast to dry
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steppe, semi-desert and desert vegetation, mesophytes are dominant in this phytocoenosis.

The abundance of Cynodon dactylon, the dominant phytocenosis, was evaluated as 4-5 points,
the abundance of Alhagi pseudalhagi as 2-3 points, and the abundance of Tamarix ramosissima as 2
points. These species, which are found in grassland vegetation, have good fodder quality. The
species composition and structure of the Tamarixetum-Phrugmitosum formation determined in the
wetland vegetation type of the area was recorded on the border of winter pastures no. 77 in swamp-
meadow lands between the Mingachevir reservoir and the Kura River, Yevlakh district.

During the study in the Yevlakh district of Azerbaijan, 11 species were found in the wetland
vegetation around the Mingachevir reservoir. The dominant species found in this area is Phragmites
australis, with an average height of 60-120 cm. Its abundance was estimated to be between 4-5
points. The subdominant species found in this region is Tamarix ramosissima, with an estimated
abundance of 2-3 points. It should be noted that wetland vegetation is found in a wide area around
the Mingachevir reservoir. This vegetation includes Phragmites australis which spreads on the edge
of the reservoir. Phragmites australis is also found in wetland vegetation in the studied area and is
eagerly eaten by large horned cattle (buffaloes) and sheep. In the forest vegetation type of the area,
the species composition and structure of the Tamarixeta formation is identified in the Tugay forest
phytocenosis (Kurgiraghi zone) on the banks of the Duzen river in Yevlakh. The territory of the
district is registered in the Kura riverbank — Yukhary Garkhon administrative territorial circle,
meadow-forest-Tugai lands. This formation is made up of associations of Tamarixeta ramosissima
and Tamarixeta hohenackari. There were 12 species identified in the composition of the
phytocenosis. The phytocenosis was dominated by Tamarix ramosissima, with an abundance rating
of 4-5 points and an average density of 0.8-0.9%. The average height of this dominant species was
3-8 meters.

During the study, the Populeta formation group was identified in the Tugai forest, towards
the Yukhary Garkhun village located on the banks of the Kur river. This area is home to the
Populeta alba association, which is made up of the endemic plant of the Caucasus known as
Populus alba [15-17]. The white poplar is found in the first layer of the phytocenosis, with an
abundance rating of 3-4 points and a density of 6-7%. Other plants such as Tamarix ramosissima,
Crataegus pentagyna, and more occur as shrubs. It should be noted that in the Yevlakh district
along the Kura River, a dry and cut poplar phytocoenosis was observed in the plain riverside Tugai
forest. However, artificial poplar forests can be restored in drying areas.

Results

Research conducted in the winter pastures along Kura River in Mingachevir city has shown
that plants of fodder importance are widespread in the species composition of phytocoenosis. The
main fodder plants found in steppe, semi-desert, desert, thicket-meadow, and wetland vegetation
types are essential for feeding large and small horned animals. Thus, 11 species of main fodder
plants characteristic of dominant and subdominant species were recorded in the natural vegetation
of the area. Among these, more important forage plants include Artemisia lerchiana, Bromus
Jjaponicus, Eremopyrum orientale etc. an example can be given. However, it was observed that dry
steppe vegetation in the Kurboyu area of Mingachevir city is used inefficiently, and as a result,
fodder plants cannot complete their vegetation to the end, leading to a negative impact on the
restoration of phytocenosis. Similarly, because the semi-desert vegetation of the area is not used
effectively, vegetation degradation occurs, causing the main fodder plants to become rare. To
address this issue, it is necessary to carry out fundamental improvement measures in the
phytocenosis found in the identified types of vegetation.
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The flora and vegetation along the Kura river of Mingachevir city were studied, and it was
concluded that the preservation of recorded vegetation types, including valuable fodder plants, is
relevant in terms of enriching the fodder balance of winter pastures in the future. In addition to
valuable fodder plants, rare and endemic species included in the Red Book were also discovered in
the phytocoenosis determined as a result of the research. Therefore, the study of the modern state of
the flora of Mingachevir city along the Kura River and the phytocoenosis found there lays the
foundation for conducting geobotanical or phytocoenological studies for the preservation of
biological diversity.
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Annomayusn. PaccmarpuBaeTcss MaTeMaTHUecKash MOJENb 3acelieHUs OMOJIOTHYECKON
nonyssinuei cBOOOIHOM TeppuTOopuu. TeppuTopus 3aceleHusi MpeAcTaBlIeHa CHUCTEMOH 30H,
MIOCJIEIOBATENIBHO 3aceNIsieMbIX OCOOsMM HomyIsiuuu. JlaHa olLleHKa YCTOMYMBOCTH Ipolecca
3aceNeHus] OJHOW TIpYNIUPOBKOM WM JByMs rpynnupoBkamu. [lpuBeneHbl pe3ynbTaTbl
MMUTAMOHHOTO MOJIEJIMPOBAaHUS B BHJE pACIpPENEICHHUs] BPEMEHHOTO HWHTEpBaja 3acesleHUus
nocienHe 3o0HbL. g cinydas [OBYX TpYHIUPOBOK IIOCTPOEHO pAclpeAeieHus IUIOTHOCTH
3aCeJICHUs 30H.

Abstract. A mathematical model of the settlement of a free territory by a biological population
is considered. The settlement area is represented by a system of zones sequentially populated by
individuals of the population. An assessment of the stability of the settlement process by one
grouping or two groupings is given. The results of simulation modeling are presented in the form of
a distribution of the time interval of settlement of the last zone. For the case of two groupings, the
density distribution of the zones is constructed.

Kniouesvie cnosa: monynsuysi, UMMHUIPaLusi, yCTOMYMBOCTb, MOJEIIMPOBAHUE OKpYXKaroIeh
cpensl, M depeHuanbHble ypaBHEHUS.

Keywords: population, immigration, sustainability, environmental modelling, differential
equations.

WNuBazust BUAOB sIBISETCA Yrpo3oil OHMOpa3sHOOOpaszuio, (YHKIMOHUPOBAHUIO SKOCHCTEM.
Bcenenne uyKepomHBIX BHIOB OKa3blBae€T OTPHIATENbHOE BIMSHHE HA Cpeay OOUTaHUS
peuunuenta. VHBa3us aKTUBHBIX BUJIOB B apeayl MOXKET MPUBECTH K BBITECHEHUIO aBTOXTOHHBIX
BUJIOB, WJIH K HUX YHUYTOXKEHHUIO, CYILECTBEHHO BO3/EHCTBOBAaTh Ha CTPYKTYphl M (YHKIIHH
HA3€MHBIX U BOIHBIX 3KOCHUCTEM. BCGJ’IeHI/Ie, COIIPOBOXIACMOE€ BCIHBIIIKAMH Pa3MHOXCHHSA BHUA,
MPUBOIUT K BO3HUKHOBEHHIO MHOXECTBEHHBIX OYaroB MAacCOBOTO PAa3MHOXKEHHUS BCEJICHIIA.
ArpeccuBHBIE BHUIBI MOTYT HAHOCHTH CYIIECTBEHHBIH HSKOHOMHUECKHH yIIepO paiioHaMm HX
Bcenenus [ 1, 2].

Bo3uukHOBeHHE HOBBIX TIIOCCJICHUA YCIO0BCKa, CO31aHUEC IIPOMBIIIJICHHBIX 30H,
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CTPOUTENICTBO TPAHCIOPTHBIX MarucTpajied NpuUBOAAT K (¢parMeHTaluu OHOLIEHO30B. JTO
COIMPOBOXK/IAETCS YXOJOM BHJIOB, MPOXXKMBABIIUX HA TEPPUTOPHH, M BCEJIEHUEM HOBBIX BHJIOB.
OKpecTHOCTH TPOMBINUICHHBIX 30H M IOCEJICHUN YEeJIOBEKa 3aCesIOTCS BUAAMH, CIIOCOOHBIMH
BbI/IEpKaTh aHTPOIIOTEHHOE JaBJICHUE.

Maremarnueckoe MOJAEIUPOBAHUE TO3BOJSET OLEHUTHh MPOAOKUTEIBHOCTh 3aCelCHHS
TEPPUTOPHUH, paCIpe/eIeHHe YHUCIEHHOCTH 0COo0el Ha TEepPpUTOPUH M JIPYrHe XapaKTepUCTHUKH
nonynsinuu. B wuccrnenoBanusix [3, 4] mpennararoTcs MOJEIM, OCHOBAaHHBIE Ha YpPaBHEHHSIX B
YaCTHBIX MPOM3BOAHBIX. B paboTe MMHUTAIMOHHOE MOIEIMPOBAHHE OCYILECTBIISETCS HAa OCHOBE
3amaun Komm nans cucteMbl OOBIKHOBEHHBIX Au(QEepeHlraIbHbIX ypaBHeHHH. 3acensemas
TEPPUTOPHUSL paccMaTpUBaeT KaK CHCTEMa IIOCIIEAOBaTEeNIbHBIX 30H, MOCTENEHHO 3acelsieMbIX
MO YJISIUEH.

Mamemamuueckas mooens ecenenya

OcBoeHue nonynsuii CBOOOHBIX TEPPUTOPHH CIIOKHBIN MPOLECC, BBI3BAHHBIA Pa3IUYHBIMU
npuurHamu [5]. OOHUM U3 BapUaHTOB SIBJISIETCS paclpoCTpaHEHHE 0coOel BIOJb TPAHCIOPTHBIX
MarucTpaiel, BOIHBIX IyTEH, 4epe3 30HBI PacIoyioKeHHsl Tpoduueckux pecypcoB [6-8]. Ha
OCBOCHHBIX TEPPUTOPHUSAX BO3HUKAET cucTteMa mnoceiaeHud [9, 10], mMexay KOTOPBIMH MOXET
MIPOUCXOUTH OOMEH 0COOSMHU.

[Tomynsius, BCcenuBIIascs Ha HOBYIO TEPPUTOPHUIO, TIOCTENEHHO HAYMHAET PacpOCTPaHATHCS
Ha HeWl. Bcioo TeppUTOpHIO MOXHO MPEACTaBUTh B BUJE CUCTEMBI IOCIENOBATENIBbHBIX N 30H
3amanHoro pasmepa [11]. 3acenenne HauyMHAETCS C TMEPBOM 30HBI, IO MEPE €€ OCBOCHHUS YacCTh
0cobeil OCBOEHHOI 30HBI MEpPEeMEINIAloTCS B COCEIHIOI 30HY, HAaUMHAET ee OocBauBaTh. Mojeib
3aceJIeHHs TEPPUTOPUU U3 N 30H MpeJCcTaBlieHa cCUCTeMOl nudQepeHInanbHbIX YpaBHEHUN

du 1)
d_tl =—vu, +F (u,),
du. :
Ez_viui—l—vi—lui—l—i_lzi (u), (i=2,..,n),
rae V; — gomst ocoGeii 30HEI i, mepecensomuxcs B 30Hy i+1, a F(u) — cobGcreennas

CKOPOCTB POCTa YUCICHHOCTH IOIMYJISIINHU B 30HE | . EMKOCTH 30H CUMTAaIOTCS pa3HBIMU, a yAeIbHas
CKOpPOCTh pPOCTa YHCJICHHOCTH NOMYIALUUN B 30HE OIpPEICSIeTCS KadeCTBOM TPO(MUIECKOTO
pecypca.

K cucreme ypaBHenwmii (1) no0aBistoTcs HadanbHble ycinoBus U =U,, U =0 (i =2,.., n),
O3Hayarollee, YTO OCBOCHHE TEPPUTOPHH HAYMHACTCS C IIEPBOM 30HBI, BCEJICHHEM B HEE MaJIOro
KonnyecTBa ocobeil - Uy K, rne K,— emMKocTs nepBoii 30HBI.

VpaBHEHHE «OCBOEHHA» IepBOoi 30HBI B (1) mmeeT crammoHapHyro Touky U, =0 . Ota
dF, (x)

CTallMOHapHast TOYKa 6YILCT yCTOﬁ‘-IPIBOfI, C€CJIM BBITIOJHACTCA YCJIOBHC d
X

<V,. To ectp B
x=0
TOM CIIydae, €CII 30Hy MOKHAAET OOJIbIIee KONUIECTBO OCOOEH, YEM UX «POKIACTCHN.

B otcyrcrBue murpamuu (mpu V; =0, i=12,...,n) coOCTBEHHbIE 3HA4YeHUs] MaTUlbl SIkoou

[paBOW YacTH CHCTEMbI ypaBHeHHH (1) B TPUBHAIBHBIX CTAIIMOHAPHBIX TOYKAX MOJCYUTHIBAIOTCS
dF (u, :
no gopmynam A =-Vv, +% (i=12,..,n).
u.
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C ydeToMm 3TOro npu BBHIIIOJHEHUHM HEPABEHCTB dF'—(u') >V, TpUBHAJbHAS CTALlMOHAPHAs
i Inj=0

Touka Oyzmer HeycroitunBoil. [ToaTomy 3acenenue Tepputopun B Mojenu (1) MOXXET MPOUCXOIUTH
Py MEIJIEHHOM €€ OCBOEHUHU (MIPU MalIoM KOJHYECTBE YXOISIIUX oco0eil). DToT pe3ynbrar
COIJIacyeTcsl ¢ MOJIEBBIMHU HAOIIOACHUSIMU 32 3acelieHUeM rpaHuil apeana [12].

Jlid ciiydast JIOTUCTUYECKON MOMYIISILIMY cucTeMa ypaBHEHHH (1) mpuHUMaeT BUL

2

%=—vlul+,ulu1(1—ul), @)
v, _ ViU, +V, U, + 44U, -2 (i=2,..,n).
dt K,

B »Toli Momenu mpenmonaraercs, YTO MUHUMAJIbHYIO €MKOCTb MMEET IepBas 30Ha, U ee
€MKOCTh MPHHATA 33 €UHUILY M3MEpEHHsS. EMKOCTH OCTaIbHBIX 30H CUMTAIOTCS OONBIIUMH, YEM
€MKOCTb IIepBoH 30HbL: 1< K, g i =2,...,n.

[IpaBas gacTh IepBOTO ypaBHEHUS B (2) OyA€T OTPUIATEIHLHOM MPHU JIFOOBIX MMOJIOKHTEIBHBIX
3HAUEHMAX U, €CIIM BBINOJHIETCS HEPABEHCTBO V, > 44 . B 3TOM ciydae co BpeMeHeM BO BTOPYIO

30HY 0COOM M3 MMEPBOM 30HBI MUTPUPOBATH NepecTaHyT. U eciu ajist ocTadbHBIX 30H B 3TOM ClIydae

OyIlyT BBIIOIHATHCS HEPABEHCTBA V, > /4 (i =2,.., n) , TO 3aCEJICHUE TEPPUTOPUU HE COCTOUTCS.

CranuoHapHO€ 3HAY€HWE YHCICHHOCTH TMOMYJISIHA B 30HE | (i =2,...,n) HAXOJMUTCS Kak

THOJIOXKUTENBHBINA KOpeHb ypaBHeHus: —VU, +V; U, + U | 1— % =0.
1

Ilpu BbImOnHeHMM HepaBeHCTB O <V, ,U. , 3TO KBagpaTHOE YypaBHEHHE OyIeT HMETh
MIOJIOKUTEIbHBIN KOPEHb.

Pemenne cucrembl ypaBHEHUH (2) OCYIIECTBISLIOCH B Cpele MPOrpaMMHPOBAHUS
MareMaruuyeckoro nakera Matlab ¢ mpumenennem BcTpoeHHbIX (pynkmuit. Ha Pucynke 1 mist 50
30H INpHBENIEH BAPHAHT pacrpeiesieHus BPEeMEHU Hayajla OCBOCHUS JIOTUCTHYECKOW MOMYIISIHuei
50-0i1 30HBI U1 ciydas MapaMeTpoB BeIOpaHHBIX U3 Auana3oHoB V € (0.002,0.02), u < (0.03,0.08)

, Ke(@.0,2.0) cnyuaitnbiv oOpa3om st N =1000 BapuaHTOB.

0.4

{
1000 1100 1200 1300 1400 1500
t

Pucynok 1. Pacnipenenenue npoMexyTka BpEMEHH Havajla 3aceeHHs TOCIeHENH 30HbI
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Takum 00pazom, JorucTuyecKas MOMyJsLus MOCIEeI0BATEIbHO MOKET 3aCEeNUTh HECKOJIBKO
Ommkalmux apeanoB. [Ipu »ToM BpeMEHHOW MHTEpBaJI 3aceICHUS MOCIECIHEH 30HBI OMUCHIBACTCS
pacripenienieHueM, OJTM3KUM K HOPMAJIbHOMY PacIpeesICHUIO.

Mooenw 6cenenus 08yms cpynnuposKamu

3aceneHre TEPPUTOPHU MOXKET MPOUCXOJUTh HECKOJIBKUMH TPYIIUPOBKamMu ocobdeit [3, 5].
JUig ciaydas IByX TpYIIIMPOBOK IIpENIoJiaraeTcs, 4To KaxJas W3 HUX 3aceisieT CBOM 30HbI
PAacIoNIOKEHHBIE «ITapajieIbHO». Tak 4TO MOMKET MPOHMCXOIUTH OOMEH OCOOSMHU MEXIY ABYMS
COCEHUMH 30HaMHU. Y KaXIOW U3 N 30H CBOSI EMKOCTh, CBO€ KaueCTBO TPOPHUUECKOr0 pecypcea.
JluneliHass CKOPOCTh TMEpPEABMIKEHUS OCOOEH y TpyNIHUpPOBOK cuuTaercs pasHou. [ons ocobeit
MePEexXOAIUX U3 OAHON TPYIIUPOBKY B IPYTYIO pa3iHyHasl.

[TycTh B KaX10# U3 TPYNIUPOBOK U U W YHCICHHOCTh 0COOEH B CBOEH 30HE C HOMEPOM | -

U; 1 W, , emxoctu 30 — K u K, ckopocTu mepexoja u3 30HbI B 30Hy — V,; U V

wi » YJEIIbHBIE

ui®
CKOPOCTH pOCTa 4YHCIEHHOCTH MNONYIAUMH — 4, W [, , 10JAd 0coOel mNepexolsdlux H3

IPyNIHUPOBKH U B IpynmupoBKy W - d, a U3 rpynmupoBKH W B rpymmupoBky U - d;.
3acesieHre HAUMHAETCS C TIEpBOii 30HBL. [10 Mepe ee ocBoeHuUs YacTh 0co0€i OCBOEHHOM 30HbI
MEePEMEIIAIOTCS B COCEAHIOI0 30HY, M HAaUMHAET €€ OcBamBaTh. Mojieib 3aceleHHs] TePPUTOPHU

npejcTaBieHa cucteMoi quddepeHIanbHbIX ypaBHEHUI

i y (3)
d_'[1 = =Vl + 4ty | 1=~ |=dy,U; +d, W,
ul
dw, W
E ==V Wy + g, Wy | 1——— |+ dulul - dWlWl’
wl
w L (4)
d_tl = VyiaaUig =Vl + 45| 1= K_I — il +dy W,
ui
dw, Wi
o Viica Wiy = Vi Wi + £,,W; | 1- K Ayl —dyg W,

wi

(i=2,...n).
K atum ypaBHEHUS 100aBIISIOTCS HAYAILHBIC YCIIOBUS
0 0

u(0)=u;, w(0)=w,
u,(0)=0, w(0)=0, (i=2..,n).
B cranmonapnoii touke U, =0, W, =0 matpuna SIkoOu npaBoii yactu ypaBHeHuH (3)
T dul dwl

dul Vo t g — dwl
MIPY OJHOBPEMEHHOM BBITIOJTHEHUH HEPABCHCTB

My <V ¥ Ly <V,

W luul < Vul "ty < dwl’

J=

WKy <Oy Wty <V,
i fy <dy g, <dy,

6y,Z[CT HMETh COOCTBCHHBIC 3HAUCHHS C OTpHHaTCHBHOﬁ BEIIIECTBEHHON 4YacThIO.
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COOTBETCTBEHHO TpHBHAIbHAsI CTallMOHApHAs Touka OyaeT ycroiunBoil. To ecTh mpu CKOpoCcTH
pOCTa YUCJICHHOCTH TPYNIIUPOBOK B IMEPBOM 30HE MEHBIIEH JIFOOOW CKOPOCTH MApHOW MUTPAINH
oco0eill rpyIUpPOBKY MOKUHYT MEPBYIO 30HY.

B 30Hy i moctynarT ocobu u3 rpynnupoBok 30861 1 —1. TI03TOMYy, IOCKOIBKY B 9TOM Cllydae
O<v, U, u0<yv

wisWi_; , TPUBHAIIbHAS TOYKA B 3TOU 30HE He peanusyercs. To ects mogemu (1) u
(3)-(4) nporHO3UPYIOT HATMYKE BO BCEX, KPOME MEPBOIi, 30HAX MPHUCYTCTBHE 0COOCH IPYNITHPOBOK.

[TnotHocts 3acemenust 30H U /K. ( i=12,..,n ) B oOmemM ciydyac HepaBHOMEpHasl.
«He3anomHeHHBIMY» 30HaM COOTBETCTBYIOT 3HadeHus U, /K. <1, a «mepenonHeHHsiM» U, /K, >1.

Takoe pacnpenenenne 0ObSICHAETCS HEOHOPOTHOCTHIO MUTPALIUU OCOOCH.

Ha Pucynke 2 mis 50 30H mpuBeIeH BapHaHT paclpeaeeHUs IUNIOTHOCTH ocoOeil mepBoi
TPYNIUPOBKUA JIOTUCTUYECKOW TMOMYJSIUU B 30HAX JUIsl CiIydas IapaMeTpoB BBIOPAHHBIX U3
JMarna3oHoB (vu ,VW) €(0.01,0.0), (,uu , ,uW) €(0.2,0.2) , (Ku, KW) €(1.0,2.0) , (du , de) €(0.05,0.10)
ciydaiiHpiM o6pa3zom st N =1000 BapuanToB. BepTukanbHOW NMyHKTUPHOW JUHHEH OTMeueHa
IpaHMIla MEXIy «He3anoJHeHHbIMU» 30Hamu (U, /K, <1) u «nepenacenenusiMu» (1l<u, /K, ).

Pacnipenenenue s o0eux rpynmupoBOK ¢ TOUHOCTHIO He Oonee 10% coBmanaror. Takoit moaxon B
MMUTAIIMOHHOM MOJICIIMPOBAHUH MO3BOJIIET Ha OCHOBE aHAJIN3a MPOTHOCTUYECKUX JaHHBIX MOJCIIH
C YYETOM peaJbHBbIX JKCIEPUMEHTAIBHBIX JAaHHBIX MPHUHATH PAIMOHAIBHOE YMPABICHUECKOE
pewenue [13].

u|jK'<1 1< uIJK.

%8 085 09 095 1 105 11 115 12
Hons ocoOceii B 30HE

PI/IcyHOK 2. Pacnpez[eneHI/Ie IJIOTHOCTH 3aCCJICHUA apcalia

OcBoenne mnonymnsuued CBOOOJHOW 30HBI HECKOJBKUMH  TPYNIHPOBKAMH  MOXKET
COIPOBOXAATHCS TOBBIIIEHHON IUIOTHOCTHIO HACEJIEHMsS] Ha OJHUX Yy4yacTKaxX, NMOHW)KEHHON Ha
apyrux. To ects Mmozens (3) — (4) mpeacka3bpiBacT HEPABHOMEPHYIO INIOTHOCTh HACETICHUST HA BHOBb
OCBOCHHOW TEPPUTOPUHU.

Yucnennas peanuszanus pemeHus 3anadu Komm s cucreM auddepeHnnanbHbIX ypaBHEHUN
OCYLIECTBIISIJIACh B Cpe/ie MPOrpaMMUPOBAaHUs MaTeMaTnueckoro makera Matlab. MarerpupoBanue
OCYIIECTBIIAJIOCH C MPUMEHEHHEM BCTPOEHHBIX QYHKIMM 1 Moaynel [ 14].

Haubonee pammonansHoit sBisercss (yHkums ode45. TouyHOCTP YHMCIEHHOTO peEIICHUS
cocraBisiIa He MeHee 10 ° Kak B aGCOMOTHBIX, TAK H OTHOCHTEIbHBIX OTKIOHEHHSX. Bexropusarys
BBIUHCIIEHUM TO3BOJISET YCKOPUTH MOCTPOECHUE UMCIIEHHOTO pemeHus. Ha BpeMeHHOM uHTEpBase
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1 000 eguaun BpemeHu pemieHue cuctembl 100 muddepeHnranbHbpIX ypaBHEHUNH HE MPEBBINIATIO
OJTHOW MUHYTBHI.

3axnrouenue
Pa3paboranHbie MOJIETN BCEICHHS TOIY/ISIMN B HOBBIA apeay OObSICHIIOT HEPAaBHOMEPHYIO
IUIOTHOCTh 3aCEJICHHUs YYaCTKOB PA3JIMYHOM €MKOCTH M KaueCTBOM TPO(PHUYECKOrO pecypca. ITo
OTHOCHUTCS KaK K MOMYJSIUSAM, OCBAUBAIOIIMME TEPPUTOPUIO KaK BCEU MOMYNSIMEH B IIEJIOM, TaK U
€e OTHCNbHBIMH TpynmnupoBkamu. OCHOBHOW TPHUHIMIT 3aKPEIUICHUS TMONMYISIIMA HAa HOBOH
TEPPUTOPUU — CKOPOCTh POCTAa YHMCICHHOCTH TOIMY/ISAIMH HAa BCEX Yy4acTKaxX OOMTaHMs JOJDKHA
MIPEBOCXOIUTH CKOPOCTH YXOJS YaCTH 0COOCH ¢ OCBAaMBACMBIX YYaCTKOB.
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NU3MEHEHUE TPOMBHUHOBOI'O BPEMEHUA
Y AU PHU3IKTOMUPOBAHHBIX ) KHBOTHBIX
C OJHOBPEMEHHOMU AEPELNEIITAIMEN OBOHATEJIBHOU JIYKOBHIIbI

©Maoamosa B. M., ORCID: 0000-0002-8089-9495, kano. buon. nayx, baxunckuii
2ocyoapcmeenHull yhusepcumem, 2. baxy, Azepoatioscan, validam@mail.ru

CHANGE IN THROMBIN TIME IN EPIPHYSECTOMIZED ANIMALS
WITH SIMULTANEOUS DERECEPTION OF THE OLFACTORY BULB

©Madatova V., ORCID: 0000-0002-8089-9495, Ph.D., Baku State University,
Baku, Azerbaijan, validam@mail.ru

Annomayua. Ponp snuduza B MEXaHM3ME PeryslUM I'eMOCTa3a BCE €lle MOJHOCTbIO He
u3ydyeHa. Onudus SBISETCS OJHUM W3 OCHOBHBIX TPAHCAYKTOPOB, IE€PENAIOIIMM CBETOBYIO
MHGOPMAILIMI0 HA HEHPOTOPMOHAIBHYIO PETYIALNI0 (DYHKIMOHAIBHBIX CHCTEM, OIPENENsIeT HUX
XPOHO(PU3UOIOrMYECKUE 0COOEHHOCTU. BhIXoasumii n3 000HATEIbHOMN JTyKOBHUIIBI OOOHATENbHBIN
TPaKT COCTOMT M3 HECKOJBKUX ITyYKOB, KOTOPBIE HAIPABIIAIOTCS B Pa3HbIE OTHEINIBI IEPEAHETO
Mo3ra: mepeaHee OOOHATENBLHOE AP0, OOOHATEIbHBIN Oyropok, mpemnepudopMHas Kopa U 4acTh
sA1ep MHHJIAJIEBUIHOIO KOMIUIEKCA. MOJEKynbl Iaxyd4ero BEIIEeCTBA BCTYNAKOT B KOHTAKT CO
CIIM3UCTON 000JI0YKOM HOCOBBIX XOZOB, IIPOMCXOIUT B3aWMOJEHCTBUE CO CIIEUATIN3UPOBAHHBIMU
OenkaMu, BCTPOEHHBIMH B MeMOpaHy peLenTopa, B pe3yibrare 4ero B peLenTope IeHEepUpyeTcs
pELEenTOpHBIN MMOTEHLMAN, a 3aTeéM HMIIyJIbCHasi aKTUBHOCTh. Bo3OyxaeHue, mepenaromieecs o
BOJIOKHY OOOHSATEIBHOTO HEPBA, MOCTYNAECT B OOOHATENBHYIO JIYKOBUIY — NEPBUYHBIN HEPBHBIN
LIEHTP OOOHATENBLHOI0 aHAIM3aTopa.

Abstract. Despite a comprehensive study of the neuro-reflex and humoral-hormonal
mechanism of regulation of the functional blood coagulation system, the role of the epiphysis in
the mechanism of regulation of hemostasis is still not fully understood. It has been established that
the epiphysis is one of the main transducers that transmit light information to the neurohormonal
regulation of functional systems and determine their chronophysiological features. The olfactory
tract coming out of the olfactory bulb consists of several bundles that are directed to different parts
of the forebrain: the anterior olfactory nucleus, olfactory tubercle, preperiform cortex and part of
the nuclei of the amygdala complex. The molecules of the odorous substance come into contact
with the mucous membrane of the nasal passages, interact with specialized proteins embedded in
the receptor membrane, as a result of which a receptor potential is generated in the receptor, and
then impulse activity. The excitation transmitted along the fiber of the olfactory nerve enters
the olfactory bulb, the primary nerve center of the olfactory analyzer.

Kniouesvie cnosa: snndu3, cBepThIBAHNE KPOBU, 0OOHATENbHAS TYKOBULA, TEMOCTA3.
Keywords: epiphysis, blood coagulation, olfactory bulb, hemostasis.
Hccnenosanus nposogwiinck Ha 30- n 90-qHEBHBIX KpbIcaTax Maccol 50—60 T, B KonuuecTBe

200.

UccnenoBanmu TpoMOMHOBOE BpeMsi B KPOBU Yy MHTAKTHBIX, SMHU(PU3IKTOMUPOBAHHBIX

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 61



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

KUBOTHBIX, Yy JKMBOTHBIX C Jepelentanuel OOOHATEIbHON JIYKOBUIIBI M OJHOBPEMEHHO
AMU(PHU3IKTOMUPOBAHHBIX + JIeperenTanuei 00OHITeIbHON JTYKOBHUIIHI [3, 5].

TpomOunoBoe Bpemsi ompenensiini no Cupmau, SHUGHU3IKTOMHIO Mpou3Bogwid no . M.
AynoBy (1969), nepenenrtanuio OOOHATENBHON JYKOBHUIBI NMPOU3BOMMIN MeTonoMm IlorpebkoBoit
[4].

[TomyuenHble pe3ynbTaThl CTaTUCTUYECKU 00paboTaHbl U MpeAcTaBieHbl B Tabmuile.

Tabmuma
JMHAMUKA USMEHEHUW A TPOMBHUHOBOI'O BPEMEHU KPBICAT (B cek)
HUnmaxmuvie Onugpuzoxmomuposannvie  C depeyenmayuetl Dnughuzskmomuposannvie +
obousmenvHou Oepeyenmayusi 000HAMETbHOU
JIYKOBUYbL JIYKOBUYbL
30-1HeBHEIE
X+m 29,5+1,2 23,5+1,7 26,5+1,2 88,5+1,3
P <0,01 >0,1 <0,001
% 79,66 89,83 376,60*
333,96**
90-nHeBHBIE
X+m 42,2+2,2 17,8+0,8 59,3+1,1 60,0+1,2
P < 0,001 < 0,001 <0,001*
>0,5**
% 42,08 140,2 337,07*
101,2**
Ipumeyanue: * — 10 OTHOIICHUIO K SMUA(DHU3IKTOMUPOBAHHBIM JKUBOTHBIM; ** — 10 OTHOIICHHIO

AMU(PU3PKTOMUPOBAHHEIE + JiepelienTanus 000HITETHFHOHN JTyKOBHIIBI

Pesynbrare! nccienoBaHus MOKas3aid, 4To B KpoBU 30AHEBHBIX KPBICAT B HOPME TPOMOMHOBOE
Bpemsa coctaBuwiio 29,5+1,2 c. Ilocne ymaneHuss snu¢puza TPOMOWHOBOE BpEeMs HECKOJIBKO
yKkopauuBaetcs M jpocturaer 23,5+1,7 c. Jlepeuentanus OOOHATENBHON JTYKOBMIBI YKOpauMBaeT
TpoMOMHOBOE BpeMsi KpoBU (26,5+1,2 c), a onHOBpeMeHHas jepenentanus OOOHSITENbHOU
JYKOBUIIBI U AMU(PU3IKTOMUS PUBOAUT K yauinHeHuto (88,5+1,3 ¢) Bpemenu nanHoro ¢akropa [1].

N3 Tabmauups! BUIHO, YyTO Y 90-IHEBHBIX MHTAKTHBIX KPBICAT TPOMOWHOBOE BPEMs COCTABMIIO
42,342,2 ¢, y ann(pu33KTOMUPOBAHHBIX, KaK M Y 30-THEBHBIX, YKOpPAUUBaeTCs, HO 3TO YKOPOUECHUE B
3 paza 6omsiie (P<0,001). ITocne neperentanuu 0OOHITEILHON TYKOBUIIBI TPOMOMHOBOE BpeMs 110
OTHOLICHHWI0O K WHTAaKTHBIM ymimHAeTcs B 1,5 pa3 w B 3 pa3za 1O OTHOUNICHHIO K
MU(PU3KTOMUPOBAaHHBIM KpbicaTam (P<0,001).

VY rpymnmbl JKUBOTHBIX SMU(U3IKTOMHUS + JAepelenTanus OOOHATENBHOW JIYKOBHMIIBI MbI
HaOIIoaJIl  He3HAUUTENbHOE YAJUHEHHE TPOMOMHOBOIO BPEMEHHM I10 OTHOUICHUIO K TIpyIme
KUBOTHBIX €  Jepelentanued  OOOHATENbHOW  JIYKOBUIBI, a IO  OTHOIIEHUIO K
AMHU(PHU3IKTOMAPOBAHHBIM JKHBOTHBIM HAOJIONANIOCH YIUTMHEHUE BPEMEHH TPOMOMHOBOTO BPEMEHU
6onee 3 pas [2].

Pesynbrarel MccnenoBaHus TOKazanu, 4yTo 4epe3 10 nHeill mocne ypaneHus snuduza
TpoMOUHOBOE Bpemsi ykopauuBaercst y 30-mHeBHbIX XuMBOTHbIX Ha 20,34% (P<0,01), a y 90-
nHeBHBIX Ha 57,92% (P<0,001). Tunepkoarymsiuust y 3MNU(QU3IKTOMUPOBAHHBIX >KUBOTHBIX
yKa3bIBaeT Ha HapacTaHUe TPOMOOIIACTUYECKOH aKTMBHOCTHU KPOBM M MHTEHCUBHOCTH | craaum
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CBEPTHIBaHMS KPOBH, KOTOpas BJICYET 3a COOOW HMHTEHCHMBHOCTh OOpa3oBaHUsS TPOMOWHA U3
nporpomobuHa [2].

VY 30-1HEBHBIX KUBOTHBIX C JepelenTaiueii 00OHATEeIbHONW JTYKOBHUI[BI TPOMOMHOBOE BpEMS
ykopauuBaetcsi Ha 10,17% (P>0,1) mo OTHOIIEHHIO K MHTAKTHBIM >KHMBOTHBIM, HO YIJIMHSIETCA Ha
12,7% (P>0,1) mo oTHOMLIEHUIO K 3MU(U3IKTOMUPOBAHHBIM KpBICATaM, a y 90-1HEBHBIX YAJIUHSACTCS
Ha 40,2% 110 OTHOIIEHUIO K UHTAKTHBIM KHUBOTHBIM.

VY 5nu(u3sKTOMUPOBAHHBIX JKUBOTHBIX C OJHOBPEMEHHOH Jeperentanueil 00OHATENbHON
JTYKOBUIIBI TPOMOMHOBOE BPEMSI PE3KO YUTHHSIETCS TI0 OTHOIIECHHUIO KaK K MU (PU3IKTOMUPOBAHHBIM
Ha 276,6% (P<0,001), Tak 1 K *UBOTHBIM C JepelenTanueii 000HATeNbHOM JTyKoBULIBI Ha 233,96%
(P<0,001); To e camoe Mbl HaOMOAATH Y 90-THEBHBIX KPBICAT.

Bvi16o0wv
1. DOnudus sBusieTcss OXHUM U3 BAXKHBIX (PAKTOPOB B HEHPOTOPMOHAIBHOW PETyJISILUU
reMOCTaTH4eCKOro MOTEHIIAA KPOBH;
2.V snuu33KTOMHUPOBAHHBIX JKUBOTHBIX MPOIECC TEMOKOATYIISIIIMNA YCKOPSETCS
3. Hdepenenramnusi 000HITEIHHOMN JTYKOBHUIIBI C OHOBPEMEHHOHN MU (PHU3IKTOMUEH TPUBOIUT K
PE3KOMY Y/UIMHEHUIO TPOMOMHOBOTO BPEMEHH, TEM CaMbIM 3aMeIUISET IPOLECC BTOPOH CTaJHH
MEXaHN3Ma CBEPTHIBAHUS KPOBH.
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Abstract. The main activities of leading foreign companies are currently the development and
production of agricultural machinery, taking into account new legislative requirements both for
agricultural production in general and directly for the machinery itself. There is a clear trend
towards the widest use of modern computer and information technologies in the design of
agricultural machines, which allows to increase productivity and quality of technological operations
while reducing operating costs, as well as improve working conditions of employees, management
and control of work performed. Intensive resource conservation technologies are technologies
related to the introduction of the latest high-performance combines, tractors and a plume of wide-
range or combined agricultural units. The next type of resource conservation technologies is based
on knowledge and respect for the laws of nature. These are resource conservation technologies
through the biologization of agriculture. Resource conservation activities in crop production are
based on the complete restoration of land fertility after the removal of nutrients from the soil by
agricultural crops. This is ensured by the integrated application of organic and inorganic fertilizers,
green manure, bacterial fertilizers, as well as peat and sapropel. All crop production technologies
should be resource conservation, environmentally balanced, and have a pronounced zonal character.
Moisture conservation technologies in crop production have great prospects due to the development
of new crop rotations with an expanded set of crops.

Annomayus. OCHOBHBIMU HAIpaBICHUSAMHU JEATENbHOCTH BEAYIIHMX 3apyOeKHBIX (UPM B
HacTosilllee BpeMsi SIBJSIOTCA pa3paloTKa M IMPOU3BOACTBO CEIbCKOXO3IWCTBEHHOM TEXHHMKH C
YU4E€TOM HOBBIX 3aKOHOAATENIbHBIX TPEOOBAaHUM KaK K CEIbCKOXO3SHCTBEHHOMY IPOU3BOJCTBY B
LIE]IOM, TaK U HEMOCPEICTBEHHO K CaMOW TEXHHUKE. SIBHO NpociexuBaeTcs TEHACHLHS Ha CaMoe
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IIMPOKOE HCHOJIb30BAHHE B KOHCTPYKLUHH CEJIbCKOXO3SIMICTBEHHBIX MAIIMH COBPEMEHHBIX
KOMITBIOTEPHBIX U MH(POPMALIMOHHBIX TEXHOJIOTUM, YTO MO3BOJISET MOBBICUTH MPOU3BOJUTEIILHOCTh
U Ka4eCTBO TEXHOJOTMYECKUX OIEpaluil IpHU CHWKEHUM HKCIUIyaTallMOHHBIX 3aTpaT, a TaKkKe
YIYYIIUTH YCJIOBHUS TpyAa paOOTHUKOB, YIPaBIE€HHE M KOHTPOJb 32 BBINOJHSIEMBIMH pPaOOTaMH.
WuTeHcuBHBIE pecypcocOeperaroiue TEXHOJOTUH, CBS3aHHbIE C BHEIPEHHEM HOBEHIIMX
BBICOKOTIPOM3BOJIUTENIbHBIX ~ KOMOAWHOB, TpPakTOpOB U Mulelpa MIMPOKO3aXBAaTHBIX WM
KOMOMHHPOBAaHHBIX CEJIbCKOXO3SHUCTBEHHBIX arperaroB. Cieayromuii THI pecypcocOeperarnmx
TEXHOJIOTMM OCHOBaH Ha 3HAaHUM M YBOXEHUUM 3aKOHOB IMPHUPOABL. ITO TEXHOJOIMH
pecypcocOepekeHusi myTeM Ouosoruzanuu 3emienenus. PecypcocOeperatomias 1esTeIbHOCTh B
PacCTEHUEBO/ICTBE ONUPAETCS HA IOJIHOE BOCCTAHOBJICHHE IIJIOJOPOJUS 3€MEJIb MOCIE U3bATHS U3
IIOYBBI CEJIbCKOX039MCTBEHHBIMH KYJIbTYPAMU MUTATEJIbHBIX BEIIECTB. DTO O0ECIEUMBAETCS IyTEM
MHTETPUPOBAHHOTO BHECEHUS OPraHMYEeCKUX W  MHHEPAIbHBIX  yIOOpEHHH, CHAEpaToB,
OakTepuanbHBIX YIOOpeHMi, a Takke Topda U camponens. Bce TexHOIOrMU MPOU3BOICTBA
pPacTeHHEBOMYECKOW  MPOAYKIMHU JOJDKHBI  OBITh  pecypcocOeperarmmnMu, SKOJIOTHYECKU
cOalaHCUPOBAaHHBIMU, HOCUTh BBIPA)KEHHBIN 30HAJIbHBINA XapakTep. bosbllive nepcrnekTuBbl UMEIOT
BJIarocOeperaronife TEXHOJIOTUH B PACTEHUEBOCTBE 33 CYET pa3pabOTKH HOBBIX CEBOOOOPOTOB C
paciMpeHHbIM HAOOPOM KYIBTYP.

Keywords: agriculture, agricultural mechanization, resource conservation, vegetable growing.

Knroueswvie cnosa: cenbckoe XOBHﬁCTBO, MEXaHu3anus CCJIbCKOI'O XO3HﬁCTBa, COXpPaHCHUC
peCcypcoB, OBOLIECBOACTBO.

Agriculture for Azerbaijan is a strategic multifunctional branch of the economy that performs
important functions for the state and society. The importance of agriculture lies in the possibility of
obtaining a synergistic effect from the development of this industry due to the diverse inter-sectoral
relations. Agriculture has multiplicative properties and, in times of crisis, could become the
economic locomotive of the country, allowing it to use almost unlimited reserves of GDP growth in
Azerbaijan. A fundamentally important priority of the economic program for 2016 and the near
future is the further deepening of reform and structural transformations in agriculture, efficient use
of land and water resources. As a result of the implementation of comprehensive measures to
accelerate the transition to an innovative path of agricultural development aimed at structural
transformation and diversification of the industry, as well as rational use of resources, it was
possible to maintain the trend of growth in agricultural production at an average of 6.2% over the
period 2005-2014. In terms of the pace of development of agricultural production, Azerbaijan
consistently occupies a leading position among the CIS countries [1, 2].

In conditions of limited land and water resources and taking into account the constant growth
of the population of Azerbaijan, thanks to a consistent agricultural policy and rational use of the
potential available to the agricultural sector, we have achieved sustainable provision of the
population's food needs. In modern conditions, the key to maximizing the realization of this
potential is the introduction of modern cultivation technologies at all stages of production, further
increasing efficiency and optimizing the use of all types of resources (land, irrigation water,
fertilizers, financial and labor resources, etc.), the use of high-yielding and precocious varieties, the
mobilization of the latest scientific achievements in the field of seed and crop production to expand
the types and varieties of food crops adapted to the soil and climatic conditions of Azerbaijan and
organizational and economic factors [3-5].
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Currently, the transition to resource conservation technologies for the cultivation of vegetable
crops in many agricultural enterprises of Azerbaijan acts as one of the main directions in the
restructuring of vegetable farming methods. The effectiveness of resource conservation
technologies depends on a set of interrelated issues: crop rotation with a certain set and alternation
of field crops, a system of agricultural machines, a combination of basic and pre-sowing tillage,
taking into account local soil and climatic conditions, the phytosanitary condition of fields, the
balance of elements of mineral nutrition of plants in the soil [6-9].

The following scientific methods were the methodological bases of the research: historical-
dialectical, analysis and synthesis, theoretical search and abstract logical, mathematical and
statistical analysis based on the research results. The aim of the article is investigating modern
technologies of agricultural production from the positions of resource and energy conservation as a
modern direction of raising energy efficiency of the rural territories. The efficient using of local
natural and power resources in the rural territories is the most important, ecologically and socially
expedient direction, but at the same time, the least used and the least understood means of raising
both the level of profitability, life of everybody, and the life under environmental preservation.
Thus, first of all, the necessity arises concerning the development of adaptive measures as to the
negative impact of climatic changes; such measures have to be introduced organically in the
technologies of agricultural production. Secondly, these are technological measures in
accumulating, preserving, and rational using of local natural-power resources [10].

The following measures, which can be used to withstand climatic problems, belong to the first
group: developing a new territory zoning; using drought resistant varieties and hybrids of crops,
adapted to a considerably shorter vegetation period; introducing new (niche) drought-resistant
crops; using anti-stress chemical, biological, and microbiological preparations, complex micro-
fertilizers; applying fermented manure and composted fertilizers; using humates, minerals
(bentonite, etc.); controlling phytosanitary conditions of sown areas under crops, and others.
Resource conservation technologies are based on the following principles: minimal tillage, ensuring
the preservation of plant residues on the soil surface, the use of science-based crop rotations, the
selection of highly effective crop varieties, the implementation of measures to improve soil fertility,
integrated approaches to pest control and diseases [11].

The analysis of scientific papers makes it possible to single out the main directions for the use
of resource conservation technologies in crop production: technical — the use of modern highly
efficient machines and equipment; technological — the introduction of innovative resource
conservation technologies for the production of crop products; organizational — optimization of
production processes aimed at the conservation and efficient use of available resources,
organization of accounting and control over them. Resource conservation is a complex process
consisting of many components. The results of studies of agricultural organizations in the
Krasnodar Territory confirm that each farm has reserves that can reduce the level of resource costs
for the production of agricultural products and obtain an additional effect per unit area. The
organization of an effective accounting and control system makes it possible to find growth
potential. The use of resource conservation technologies in crop production is not always associated
with the purchase of new agricultural machinery and units. First of all, it is necessary to focus on
highly efficient seed material, crop rotations, compliance with agrotechnical measures, and
economical use of available resources [4].

The aim of the article is investigating modern technologies of agricultural production from the
positions of resource and energy conservation as a modern direction of raising energy efficiency of
the rural territories. The efficient using of local natural and power resources in the rural territories is
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the most important, ecologically and socially expedient direction, but at the same time, the least
used and the least understood means of raising both the level of profitability, life of everybody, and
the life under environmental preservation. Thus, first of all, the necessity arises concerning the
development of adaptive measures as to the negative impact of climatic changes; such measures
have to be introduced organically in the technologies of agricultural production. Secondly, these are
technological measures in accumulating, preserving, and rational using of local natural-power
resources. The following measures, which can be used to withstand climatic problems, belong to the
first group: developing a new territory zoning; using drought resistant varieties and hybrids of
crops, adapted to a considerably shorter vegetation period; introducing new (niche) drought-
resistant crops; using anti-stress chemical, biological, and microbiological preparations, complex
micro-fertilizers; applying fermented manure and composted fertilizers; using humates, minerals
(bentonite, etc.); controlling phytosanitary conditions of sown areas under crops, and others [6].

Achieving the projected growth rates of socio-economic development of the village is
possible, provided that the accelerated transition to the use of new high-performance and resource
conservation technologies, taking into account their zonal characteristics, improving the financial
situation of agricultural producers and the material and technical base of agriculture. The use of
resource conservation technologies should be accompanied by a constant increase in soil fertility,
taking into account the biological characteristics of zoned highly productive intensive varieties, the
use of integrated plant protection against weeds, pests and diseases, the formation of an optimal
composition of the machine and tractor fleet with its high-performance use, highly qualified
personnel, impeccable observance of technological discipline (Figure 1).
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N Dﬂhﬂm’ ‘ ’ ‘Oxidaﬂon
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; Methanogenesis:
Methane oxidation:
o Hydrogenotrophic: CO, + 4H, 2 2H,0 + CH,
CH, +20, 2 CO, + 2H,0 Acetotrophic: CH,COOH —> CO, + CH,

Figure 1. Adapted from Le Mer et al. (2001). CH, emission from rice paddies ~ 36 Tg year * 18% of
the total anthropogenic CH,4 emission to the atmosphere

Resource conservation is a process of efficient use of material, technical, labor, financial and
other resources. Its goals are the production of agricultural products with the best quality indicators
with a minimum of total costs of production resources and an increase in economic returns from a
natural unit of resources. Resource conservation measures include technical, technological,
organizational and economic blocks [7].
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The organizational and economic mechanism of resource conservation is understood as a
system of interrelated organizational and economic measures aimed at improving the efficiency of
use and stimulating savings of material and technical resources, and the production of agricultural
products with minimal expenditure of all resources in monetary and in-kind terms (Figure 2.).
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Figure 2. Soil: a complex integrated living system

Soil Organic Matter: organic constituents in various stages of decomposition (tissues from
dead plants and animals, soil organism) 58% of C into Soil Organic Matter (CHONPS) 5.0% SOM
= 2.9% SOC. Large amounts of nutrients under an organic form, they don’t leach (nutrients storage
& recycling). Soil organic carbon (SOC) can be responsible for more than 80% of the cation
exchange capacity (CEC: Ca, Mg,) of highly weathered soils, such as Oxisols and Ultisols. In
Azerbaijan, the main activities of the organizational and economic mechanism of resource
conservation are: preparation of energy and resource conservation programs; allocation of subsidies
for the development, production and implementation of resource conservation technologies and
equipment that reduce the consumption of technical means, energy resources and labor; subsidizing
the interest rate for the purchase of resource conservation equipment; reimbursement of part of the
costs of production of alternative fuels to industrial enterprises, as well as its use in agricultural
production; allocation of subsidies for the purchase of equipment for the production of alternative
types of energy (for example, solar panels); allocation of subsidies for the purchase of diesel fuel,
payment for electricity and fuel. Soil fertility: ability of soil to support and sustain plant growth
through making nutrients available for plant uptake. Soil fertility facilitated by: nutrient storage in
soil organic matter, nutrient recycling from organic to plant-available mineral forms and physical
and chemical processes (that control availability, losses) [12]. SOC accumulation: increased soil
biota (abundance, diversity), water and nutrient holding capacity and improved soil structure
enhances soil productivity (Figure 3).

The evaluation of technological-energy factors has shown, that the intensive farming system
has been remaining the most expensive and unproductive system. At the same time, other systems
are almost equal, except using alternative energy sources (it depends more on the producer, but not
the system) and the quality of final products (because chemical means are used even by following
the standards). Concerning social factors organic farming is leading, as by its essence it presupposes
social effect and it is possible to be used on farmsteads [12].
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While bio-enzyme and biogenic systems do not sufficiently influence the population living
standards, nevertheless the revival on unproductive lands enables to increase the population
employment and decreases the level of disease incidences, because chemical means and fertilizers
are almost not used. At no-till, strip-till, and precision farming systems the minimizing of
operational processes takes place, so the number of employees decreases.
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Figure 3. Impacts of CA/SIA on C stabilization

Thus, judging by the conducted estimation, the conclusion can be made that having fertile
soils in this country the organic farming system is the most resource and energy conservation,
because the system takes into account natural processes and does not harm the environment, but on
the contrary, it favors its restoration. Besides, organic products cost 30-50% more, than traditional
products, under constantly increasing demand on the world food markets.
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Abstract. The article examines the current reclamation state of irrigated lands in the Mil-
Mughan economic region. There are favorable conditions for irrigation and growing heat-loving
crops. However, the development of irrigated agriculture here is limited by soil salinity, which is
widespread in the study area over quite large areas. Thick layers of soil and groundwater are
susceptible to salinization. Conventionally, the territory is suitable for irrigation in hydrogeological
and reclamation terms.

AHHOmCll/ﬂ/l}l. B crarbe paccMarpmuBacTCsa COBPEMCHHOC MCIHMOPATHUBHOC COCTOSHHC
opomacMbIX 3E€MCJIIb MI/IJ'IB-MyraHCKOFO 3KOHOMHNYCCKOI'O paﬁOHa. 3ILCCB HUMCIOTCA 6J'IaI‘OHpI/I${THLI€
YCJI0BUA IJIA OPOLICHUA W BbIpalllUBAHUA TEIUIOIIOOUBEIX CEJIbCKOXO3SHCTBEHHBIX KYJIBTYP. OI[HaKO
pPasBUTHUC 3ACCH OpOomIACMOIro 3CeMIICACINA OTpaHUYHMBACTCA 3aCOJICHUEM II04YB, KOTOPOC
pacnnpoCTpaHCHO B HU3Yy4aEMOM pa1710He Ha JO0CTAarO4YHO 3HAYUTCIBHBIX INIOIIAAsAX. 3acoaeHuIo
MMOABCPIKCHBI MOIIHBIC TOJIIU ITOYBOIPYHTOB W I'PYHTOBLIC BOJBI. YCci1oBHO TCPPUTOpH, IPpUTOAHA
AJId OPOIICHHA B THAPOTCOJIOTO-MEINOPATUBHOM OTHOIICHHH.

Keywords: irrigated land, groundwater, Solonetz, Solonchaks.
Knrouesvle cnosa: oponraemMple 3¢MJIH, TPYHTOBBIE BOJIBI, COJIOHIIBI, COJIOHYAKH.

Artificial irrigation of fields is the most ancient and complex type of soil reclamation and
surface climate. Currently, about 220 million hectares of land are irrigated in the world. The main
irrigated crops are wheat, oilseeds, sugarcane, fruits, vegetables, etc. In warm climates, artificial
irrigation allows for two or three successive harvests of wheat and other crops per year. In the Mil-
Mughan economic region, about 201,413 hectares of land are currently irrigated. The main irrigated
crops are cotton, wheat, etc. [1].

The Mil-Mugan economic region occupies an important place in the economy of Azerbaijan.
This is a rather interesting object in natural and reclamation terms, located in the Kur depression,
the formation of which has a close connection with the geological history of the Caspian Sea, in
particular, fluctuations in its level from the end of the Tertiary time to the present day [2, 3].

Currently, as a result of global changes in the ecological state of the Earth's surface and the
comprehensive deterioration of environmental factors, the real threat of environmental disasters is

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 73



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

becoming particularly relevant. In this regard, in order to maintain the ecological state and balance
of the region protect the biosphere from unfavorable environmental factors, there is a need to carry
out large-scale work to assess the soil cover [4, 5].

Methodology and object of study

The object of the study is irrigated gray-meadow, gray-brown, saline and other soils of the
Mil-Mughan economic region. The Republic of Azerbaijan belongs to areas of both rain-fed and
irrigated agriculture. Lands suitable for irrigation due to soil and relief conditions occupy an area of
about 3 million hectares, 2 million hectares of which are in the Kur-Araz lowland. On the right bank
of the Kur River there are 4 massifs: Garabagh Plain — 325 thousand hectares (14.9%) — between
the mountains of Gedak, Bozdagh and the Gargarchay River; Mil plain — 369 thousand hectares
(17%) — between Gargarchay and Araz; Mughan Plain — 478 thousand hectares (22%), located in
the bend formed by the Araz, Kur and its branch Akkusha; Salyan Plain — 144 thousand hectares
(6.6%), located between the mouth of the Kur, its Akkusha branch and the Caspian Sea. The
Mughan plain is conventionally divided into 3 parts: Northern (153.4 thousand hectares) — mainly
north of the main channel of the Araz, middle or central (124.7 thousand hectares) and southern
Mughan (200.2 thousand hectares). All land masses of the Kur-Araz lowland are favorable for
irrigation and cultivation of heat-loving crops, including cotton [6, 7].

Results and discussions

The most important factor limiting the development of irrigated agriculture in Azerbaijan is
soil salinization, which to one degree or another occurs in all irrigated regions of the republic, but
mainly in the Kur-Araz lowland, where fairly large areas are covered by salinization in a thick layer
of soil and groundwater. This is mainly due to natural factors, primarily the salinity of parent rocks
with the widespread development of denudation in mountainous and foothill areas and accumulative
processes in lowland areas, with an arid (arid) climate, the lack of natural drainage of the territory
of lowland areas and, as a consequence, practical drainage of groundwater, its high mineralization
(10-25-50 g/l or more), close location to the earth's surface (1-3-5 m) and places of recharge by
underground pressure waters.

Economic factors that aggravate the reclamation situation include: unsatisfactory condition of
the irrigation network, excessive length of earthen canals, unplanned irrigated fields, deviation from
planned water use and rational agricultural practices, excessive water intake during the period of
water availability and unproductive discharge, etc. All this ultimately leads to significant losses of
irrigation water, recharge of groundwater and accelerated rise in its level. These waters are highly
mineralized and in some places contain significant amounts of soda. Intense evaporation leads to an
increase in salt accumulation in the upper horizons of soils, as well as to the development of soda-
alkaline-salt-salt soils in certain places [8].

The main sources of groundwater supply in the Kur-Araz lowland are irrigation revenues in
the form of losses due to filtration from canals and irrigation waters in irrigated fields, filtration and
sub-channel waters of the Araz and Kur, their tributaries — mountain rivers running down from the
slopes surrounding the lowlands, as well as atmospheric precipitation in foothill areas. About 8% of
the area of the Kur-Araz lowland is occupied by forests, rivers, lakes, swamps, as well as lands that
are inconvenient for irrigation due to relief conditions. The rest of the territory of the Kur-Araz
lowland suitable for irrigation can be schematically divided into 3 characteristic areas in
hydrogeological and reclamation terms.

The first region includes a zone of immersion and free flow of groundwater and occupies
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about 13% of the entire area of the lowland, covering mainly its periphery within the upper parts of
the foothill sloping plains (proluvial-alluvial and proluvial-deluvial soils), as well as part of the
Araz strip. The deposits of these formations are composed predominantly of highly permeable
sediments, with a wide distribution of pebble or sandy-gravel soils in the surface layer, which
causes more or less free filtration of surface water and intensive flow of groundwater into the
underlying horizons along the slope of the terrain [9, 10].

The area is characterized, as a rule, by non-saline soils (gray-brown), significant surface
slopes, and the stable occurrence of almost fresh groundwater at a depth of more than 5-10-20 m
from the day surface. The salt composition of groundwater is hydrocarbonate or hydrocarbonate-
sulfate, with mineralization of the solid residue less than 1-2 g/I. In the flow part of the water-salt
balance of the first region, the natural flow of groundwater and the removal of bedrock salts into
deeply incised mountain river beds, ravines or lower adjacent territories are of predominant
importance.

The reclamation and hydrogeological conditions of the region extend to the lands located
above the Upper Shirvan and Upper Garabagh canals within the Garabagh plain, above the
Azizbeyov canal, and also partially in the Araz region. These lands are most favorable for the
development of rational irrigated agriculture against the background of sparse drainage, based on
the reconstruction of the irrigation network, proper organization of water use and regulation of
surface runoff. Similar conditions exist in other regions of Azerbaijan — in the Ganja-Gazakh zone
(without the southeastern part of the Goranboy region), in the Shaki-Zagatala zone, in Upper
Garabagh, part of the Nakhchivan Autonomous Republic, etc. [11].

However, taking into account the interconnection of groundwater in the irrigated area, it is
necessary that the composition of reclamation work in the first region should include measures to
ensure the regulation of the water-salt regime and improvement of the reclamation situation in its
plume part and the underlying lands of the second region.

To do this, it is necessary to completely reduce irrigation inflows into groundwater and make
maximum use of internal groundwater resources by implementing radical anti-seepage devices on
earthen channels, eliminating multi-heads and idle parts of main canals, regulating the surface flow
of artesian and spring waters, installing vertical pumping wells for the purpose of complete
economic use of operational groundwater reserves, use of the most advanced irrigation techniques,
closure of the irrigation system after the final irrigation period and other measures.

The second region — predominantly with impeded drainage and, in places, pinching out of
groundwater occupies about 7% of the total area of the lowland and covers mainly the middle and
sometimes lower parts of the Garabagh proluvial-alluvial plain and the middle parts of the
proluvial-deluvial inclinations of the Mil and Mughan plains. It is characterized by a reclamation
situation differentiated by area, less severe on the axial parts of alluvial fans of mountain rivers, on
elevations of the relief, and more severe in interconal depressions. An increase in the clay content of
rocks, a decrease in their water permeability, the concentration of an excess amount of sodium
sulfate salts in the upper horizons of soils when groundwater occurs with a salinity of 5-10-15 g/l at
a depth of 3-5 m from the surface of the earth are a characteristic feature of the reclamation
situation in most parts of the world area of the district (Table).

In a smaller part of the area, mainly in the Garabagh Plain (the middle part of the alluvial fan
of the Terterchay River), there are areas with a very high level of soda-type groundwater, with
mineralization in the range of 0.5-2.0 g/l. The proximity of groundwater to the day surface (0.5-1.0
m in spring and 2-2.5 m in autumn), associated with the pinching out of groundwater in a
submountain sloping plain, stimulates the processes of land flooding and alkalinization of soils. In
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this regard, meadow, meadow-bog and swamp soils with a relatively small content of dense residue,
but saline predominantly with carbon dioxide salts, medium and strongly solonetzic, clayey
mechanical composition, are common in the territory; in places there are soda solonetzes and
solonchak-solonetzes. The consumption part of the water-salt balance is generally covered by total
evaporation, and to a lesser extent by natural groundwater runoff.

Table
SALINIZATION OF IRRIGATED SOILS IN THE MIL-MUGHAN ECONOMIC REGION
Administrative  Area of The degree of salinization in the 0-1 m layer, ha/% Drained area
regions irrigated  unsalted  salted including total, closed
land, ha weak  medium severe  ha/%  horizontal,
ha
Beylagan 48292 27415 20877 10790 6735 3352 39726 37726
23.98 19.16 15.53 28.54 21,06 82.26
Imishli 43551 17915 25636 9650 5381 10605 26189 20502
21.62 23.52 13.89 22.80 66,61 60.13
Sabirabad 62041 32591 29450 22809 5262 1379 62041 1946
30.80 27.02 32.83 22.30 8,66 100
Saatli 47529 14504 33025 26222 6219 584 47529 -
23.60 30.30 37.77 26.36 3,67 100
Total by 201413 92425 108988 69471 23597 15920 175485 60174
economic 45.89 54.11 63.74 21.65 14,61

regions

To improve the health of land, it is necessary to use a differentiated system of reclamation
measures, the most important of which is the elimination of waterlogged groundwater through the
full use of operational reserves of groundwater for irrigation and water supply needs based on the
rational construction and operation of artesian wells and kyagris; capture of springs and devices for
pumping vertical wells; drainage devices, washing of saline lands based on improving water-
physical properties and eliminating soil salinity; use of chemical reclamation; an irrigation regime
that ensures regulation of the water-salt regime of soils against the background of deep drainage and
improvement of the salt composition of groundwater; irrigation using improved methods of
watering crops and radical impervious devices on all earthen irrigation canals; combination of high
agricultural technology and operation of irrigation and drainage systems.

The third region is characterized by practically drainless groundwater. It occupies about 72%
of the entire area of the Kur-Araz lowland and covers the plumes of alluvial fans of mountain rivers,
the alluvial plain of the Kur and Araz and the coastal lowland. Includes the massifs located below
the Upper Shirvan and Upper Garabagh canals, almost all the lands of the Mughan-Salyan zone and
South-Eastern Shirvan. The consumption part of the water-salt balance in the absence of artificial
drainage accounts exclusively for evaporation with the accumulation of easily soluble salts in the
soils of the aeration zone and in groundwater, which, in turn, contributed to a fairly strong
salinization of soils.

On the plumes of alluvial fans, the salt composition of soils is predominantly sodium-sulfate
or sodium-magnesium-sulfate. Groundwater lies at depths of 3-5 m, in places 5-10 m from the
surface of the earth (the eastern part of the Shirvan Plain, characterized by low river water flow and
poorly developed irrigation). Within the alluvial plain of the Kur and Araz and the coastal lowland,
groundwater lies at a depth of less than 3-5 m and has a mineralization of 25-50-100 g/I. The salt
composition of soils and groundwater is predominantly sodium-chloride. The soils are dark and
light meadow, loamy-clayey and clayey, highly saline and very highly saline with a large number of
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salt marshes, occupying 374 thousand hectares (about 17% of the lowland area). Filtration capacity
of the aquifer: within the Shirvan, Mil and Garabagh plains, Southern Mughan, the southern part of
the Salyan steppe and in the Kur strip of the Mughan steppe, the filtration coefficient increases to 5-
7 m/day, and in the central part of Northern Mughan and Central Mughan — up to 10-20 m/day or
more.

In general, this area is characterized by the most difficult reclamation situation and requires a
radical change in the water-salt balance, which requires: completion of work on organized diversion
to the river. Kur flood waters of mountain rivers in order to eliminate existing swamps and prevent
them in the future; complete elimination of groundwater drainage by installing deep drainage,
leaching of saline lands against the background of this drainage, followed by a regime of irrigation
of agricultural crops, excluding restoration of salinity, manifestations of solonetzation and ensuring
further regulation of the salt regime of leached soils; reconstruction of existing irrigation systems,
introduction of correct crop rotations, use of radical anti-filtration devices and improved methods of
watering crops on irrigation canals; continuous intensive use of leached lands in combination with
high agricultural technology and proper operation of irrigation and collector-drainage systems.

The conducted studies showed that in order to improve the reclamation state of irrigated gray-
meadow soils of the Kur-Araz lowland, it is necessary to completely reduce irrigation inputs into
groundwater and make maximum use of internal groundwater resources by implementing radical
impervious devices on earthen canals, regulating the surface flow of artesian and spring waters,
installation of vertical pumping wells for the purpose of full economic use of operational
groundwater reserves, use of the most advanced irrigation technology, introduction of correct crop
rotations and other measures.
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Annomayus. ToBy3uaiickasg KOTJIOBHHA, pACIIOJIOKEHHAsT Ha CEBEPO-BOCTOYHOM CKIIOHE
Manoro KaBkaza, okpyxena pexoir Kypa c ceBepa, Arcradauaiickoil KOTJIOBHHOM C 3amajaa u
3asMyaiickoil KOTIOBMHON C BOCTOKa. Penmbed OacceiiHa MMeeT NPEBHIOI MCTOPUIO PAa3BHUTUS U
chopMUPOBAJICS TOA BIUSHUEM SHIOJUHAMHUYCCKHX IPOIECCOB COBMECTHO C T'€OJOTHYCCKUM
cTpoeHneM. Penbed, reomormdyeckoe u reoMopOSIOrHYECKOe CTPOSHHE MECTHOCTH IOAPOOHO
m3ydanu B. Xaun, III. A3uz6exos, JI. JleontbeB, M. Kamrait u apyrue uccnenoBarenu. Penbed
WIpaeT BaXHYK pOJb B OINPEICICHUM HANPABICHUS HCIOJIB30BaHHUS 3€MEb KaK OCHOBHOIO
KOMIIOHEHTa JKOCHCTEM M TE€OCUCTEM, a TaKK€ OKa3bIBACT CYUIECTBEHHOE BIMSHHE Ha
XO34HCTBEHHYIO JIEATENbHOCTh 4YeloBeka. M3yueHue ykioHa penbeda, CTerneHu (PparMeHTalHu,
HANpaBlIE€HUSI CKIIOHOB, YKIIOHa U JPYrux (akToOpoB SBISETCS MOP(POMETPUUECKUM aHAIIU30M
MECTHOCTH, a KapThl INIACTUHYHOCTHM HAa HMX OCHOBE CIY)KAar OCHOBOW JUISl arpO3KOJIOTMYECKOU
OLICHKH 3€MEJIb.

Abstract. The Tovuzchay basin, located on the northeastern slope of the Lesser Caucasus, is
surrounded by the Kura River from the north, the Agstafachay basin from the west and the
Zayamchay basin from the east. The relief of the basin has an ancient history of development and
was formed under the influence of endodynamic processes together with the geological structure.
The relief, geological and geomorphological structure of the area were studied in detail by V. Khain,
Sh. Azizbekov, L. Leontiev, M. Kashgai and other researchers. Relief plays an important role in
determining the direction of land use as the main component of ecosystems and geosystems, and
also has a significant impact on human economic activity. The study of relief slope, degree of
fragmentation, slope direction, slope and other factors is a morphometric analysis of the terrain, and
plasticity maps based on them serve as the basis for agroecological assessment of lands.

Kniouesvie cnosa: penbed, skcno3uiusi, MophOCTPYKTypa, YKIOH, MOp(hOMeTpUdecKue
ITOKa3aTelu.

Keywords: relief, exposition, morphostructure, slope, morphometric indicators.

Pacrmipenenenue moyB mo sneMeHTaM penbeda U onpeneeHne COBMECTUMOCTH MEXAY HUMHU
ONPENCIISIIOT XapaKTEPUCTUKHA CTPYKTYP IOUYBEHHOIO MOKpoBa. [1oa cTpykTypoil 3¢MHOr0 mOKpoBa
MOHUMAIOT XapaKTEPUCTUKN T€OMETPUYECKOTO PACTIOIOKEHUS TEHETUUECKN CBSI3aHHBIX AJIEMEHTOB
3€MHOI0 MOKPOBa B JaHHOM IpocTpaHcTBe U BpeMeHu. [1o muennto M. H. CrenanoBa, OCHOBHBIM
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TpeOOBaHUEM MPHU OIEHKE CTPYKTYphl MOYBEHHOIO IMOKPOBAa JOKHO OBITH (PYHAAMEHTAJIbHOE
ONpe/IeTICHNe TOHATHUSI «CTPYKTypa», a CHCTeMa «CTPYKTypa-TioyBa» TMpeACTaBiIseT coOoi
COBOKYITHOCTb 3JIEMEHTOB M X B3auMOCBs3eH [4, 5].

CocraBieHne MOYBEHHBIX KapT Ha OCHOBE YCTAHOBJICHHBIX 3aKOHOMEPHOCTEH MEK Ty (hopMoit
penbeda U CBOMCTBAMM IOYBBI OCYIIECTBISIETCS METOAOM IUIACTUKH pelibeda 1Mo oOHApYKEHUIO
cTpykTyp. Takum 06pa3zom, B pOopMUPOBAHUM CTPYKTYP MOYBEHHOTO MMOKPOBA YYACTBYIOT OCHOBHBIE
Mopdororuueckue U Mopdomerpuueckue aktopsl penbeda. [Ipu cocraBneHHHM KapT MIACTHKH
penbeda TEPPUTOPUH B YaCTHOCTH YUUTBIBAIOTCS, MOpdomeTprueckue GakTophl: YKIOH penbeda,
CTEIEHb BEPTUKAIBHON U TOPU3OHTATIBHON PacuJICHEHHOCTH, KpYTHU3HA CKJIIOHOB U 1Ip. [2, 3].

CeBepo-BocTouHbli ckiioH Masnoro KaBkasa, rae pacnosoxkeHa ToBy3ualicKo-Dcpukyanckas
KOTJIOBMHA,  SABJSIOIIASACS  PAiOHOM  HWCCIENOBaHMWA, B  OpOrpaguuecKkoM  OTHOLICHHU
MOJIpa3JeNsAoTCs Ha cleAyomue 30Hbl: npearopbs (400-700 m), auskoropes (700-1000 wm),
cpenneropbs, (10002000 m) m yactuyHO BBICOKOTOPHs (2000-3000 ™). ['mmcomerpuyeckue
JeNpeccuy 3aHUMaroT OoJbIIoe MeCcTO B MOPGOIOTHYECKUX [OKa3aTeNsix TEePpUTOPUU U
OTIIMYAIOTCS CBOEH CIIOKHOCTBIO. KpynHeimelr oporpaduueckoir eamnHmMiel OacceiiHa,
pacnonokeHHo mexnay pekord Kypou m ceBepHbiMu mnpenropbsimu Masioro KaBkasza, sBisercs
paBHuHA XyHaM, aOCONIIOTHAS BbICOTa KOTOPOil Konebnercs B npeaenax 300-400 m. B ropHoii yactu
3ananHee ToBy34as pacnonoxeHsl rpsiabl Argar 1 OKr03/4ar, COCTOSIINE U3 HEBBICOKUX TOP, CKIIOHBI
KOTOPBIX HE OYEHb KPYThI, a BbicoTa gocturaer 1000-1100 m [1, 7].

ITo mpocnexuBanuio ToBy3uaiiCKOW KOTIOBHHE O0OJ€e THIMYCH PACUWICHEHHBIA peibed.
Takoe ¢dopMupoBaHHe WM PaACUWICHEHHOCTh pelbea OKa3blBaeT BIUSHHE KaK Ha XapakTep
pPacTUTETHLHOTO MOKPOBA, TAK M HAa TOYBOOOPA30BaTENbHBIH Mpoliecc.

B nporpamme ArcGIS 10.3 Obu1 mpoBeneH MoppoMeTpHIeCKrii aHAIU3 pelibed)a MECTHOCTH,
OKa3bIBAIOIIMK Ba)XXHOE BIMSIHME Ha MOYBOOOpA30BaHME, OIpPENEICHA SKCIO3ULUS U CTENEHb
YKJIOHA MIOBEPXHOCTH, COCTABIIEHBI COOTBETCTBYIOILIUE KAPTHI.

DKCIMO3ULIMS CKJIOHOB CUMTAETCS OIHUM M3 OCHOBHBIX MOP(HOMETPHUYECKHX IOKa3aremneit
CKJIOHOB M BJIUSCT Ha OMOKIMMATUYCCKUE XaPAKTEPUCTUKH MECTHOCTH, HMes OOJIBIIIOE 3HAYCHHE B
¢dbopmupoBaHun MiaacTUku penbeda. Takum o0pa3oM, KIMMaTHUYECKHE IOKa3aTeiad, OCOOEHHO
OCaJIKU, paclpeesiioTCs Ha CKJIOHAX HEPAaBHOMEPHO, MEHSETCS PEKUM TEMIEPATyphl, UCIIAPEHUS,
COJTHEYHOM paJMallid W BETPOB, B Pe3ylbTaTe uero Ha TeppuUTOpud (HOpMHUPYIOTCS YHUKAJIbHBIC
TUTBI JIaHAmadTa, TOYBEHHOTO MOKPOBAa U PACTUTEIHLHOCTH. BiusHuE KpYTH3HBI CKIOHOB OoJee
OTUETJIMBO TIPOSIBIISIETCS B CYTOYHOM XOJI€ PAJAMAIIMOHHOTO M TEIUIOBOTO PEXHMa IMOYBEHHOTO
MIOKPOBAa Ha CKJIOHAX, T.€. B TEPMHUYECKOM pEKMME MOYBEHHOIO MOKpoBa. B pe3ynbrare BUIOBOM
cocTaB, reorpaguueckoe paclpoCTpaHEHHWE U TMPOAYKTUBHOCTh PACTEHHH Ha pPa3HBIX CKIOHAX
pacnpeaensoTcs no-pasHomy. Tak, u3-3a HEpaBHOMEPHOIO paclpeAe/IeHUs] COTHEUHOM pagualiu 1
BJIar'¥, PACTUTEIBHBIN MOKPOB HA CKJIOHAX CEBEPHOM M 3alaJHON 3KCIO3MLUHU XapaKTEepPU3yeTCs
CKYOHOCTBIO U PEAKOCTBIO PACTUTENILHOCTH, @ HA IOHBIX U BOCTOYHBIX CKIIOHAX, HAIPOTHUB, OH
T'YCTOW W 3HAYUTENBHO Ooratslii [4].

OpueHTanus CKJIOHOB OMNPEENseT KOJIMYECTBO MaJAlONIel Ha HUX COJHEYHOW 3HEPruu U
XapaKTepU3yeTCs Pa3sHbIMU 3HAUCHUSIMH B 3aBHCHUMOCTH OT pakypcoB. DakTop, ONpemesroIuil
HaIpaBJI€HHOCTb, CBA3aH C HAIpPaBIIEHUEM YCIOXKHSIOUIMX penbed MOpPOCTPYKTYp, HUX
Mop(donornueckuMu MpU3HAKaMU U XapaKTEPUCTUKAMU PACUICHEHHOCTH, TIPU 3TOM BAKHYIO POIb
UTPAIOT IPOXOJIAIIUE MO TEPPUTOPUN PEKU U HAIIpaBJICHUE UX T€UeHUH. B 3aBUCHMOCTH OT cTeneHn
pacuwiIeHeHHOCTH penbeda MeHsieTcs M MaciiTad CKIOHOB, IJIE CPAaBHUTEIBHO KPYIHBIE CKIIOHBI
OCJIOKHSIIOTCS MUKPO- U ME30CKJIOHAMHU.

[TockonbKy 3acyxa 3aTparuBaeT Bce c(hepbl HAPOJHOTO XO3SICTBA, €€ KOMIUIEKCHOE U3yUeHUE
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U TOJrOTOBKA COOTBETCTBYIOIIMX KapT MMEIOT OOJBIIOE NMpaKkTUUYecKoe 3HadeHHe. Takue KapThl
COCTaBIISIIOTCA KaK C HCIIOJIb30BAaHUEM KJIACCHUYECKOW (TpaauIMOHHON), TaKk U C MPUMEHEHUEM
I'NC-texnonoruu.  OmpeneneHne  MOPPOMETPUYECKHX  IOKa3areled M COCTaBJICHHUE
MOP(HOMETPUIECKIX KapT KJIACCHYECKIM METOIOM 3aHMMaeT OOJIBIIYIO YaCTh BPEMEHHU U SIBISIOTCS
TpyloeMKOH u KponoriauBoil. Takum oOpa3oM, OHHM BBINOJHSIOTCS  BCIIOMOTaTreIbHBIMU
MHCTPYMEHTAMH Ha OCHOBE TONOTrpaduyecKkux KapT U a’dpo(OTOCHUMKOB M HMEIOT MEHbIIYIO
TOYHOCTb. [IpM M3MEpeHMHM KPYTU3HBI CKJIOHOB KJIACCHMYECKMM METOJOM CHadaja Ha
toniorpaduueckoii kapre Mmacmraba 1:10000 BbIIENSIOT TpaHHIy CKJIOHOB (BOIOPA3NEIbHYIO U
OBpaXXHO-0AJIOUHYIO CETh). 3aTeM OT BOJOpa3lieia K JOJMHE PEKH B Ipeesiax KakJIoro CKJIOHA
OITYCKAIOT MEPIEeHIUKYISAPbI, U3MEPSIIOT UX a3UMYT WM MEJIEHT TPAHCHOPTHPOM U 1O MOJIYyYSHHBIM
B KOHIIE pe3ylbTaTaM COCTaBIISIIOT KapTy [8].

DOKCHO3MIMS CKJIOHOB B MPOBEICHHBIX HCCIENOBAaHUSAX Oblla 00paboTaHa ¢ BBICOKOU
TouHOCThIO MO mporpamme ArcGIS 10.3 (Pucynok 1). AHanu3 pacdeTHBIX paOOT MOKA3bIBAET, YTO
Ha TEPPUTOPUMU MPEeOoONaAIOT CKIOHBI CEBEPHOIO M CEBEPO-BOCTOYHOTO HAMPABICHUS H
oxBaThIBaloT ok 220 km” (Tabmuua 1). C apyroif CTOPOHBI, IXKHbIE H FOr0-3aIaIHbIe CKIOHBI
3aHUMAIOT OYCHb HEGOIBIIYIO TLIONIAb, Bcero 10%, To ecth 10 71 KM TeppUTOPHN.

Tabauna 1
ITAPAMETPBI SKCIIO3ULMI TOBY3YAM-2CPUKYAMCKOI'O BACCEMHA
Dxrcnozuyus Inowaow Hcnonvzosanue 6 3emnedenuu u 1Hcu80mHO80OCHEe
ea %

Papauna 10227 15,5 CHuxeHHE COJHEYHOW pajJuallid, TyCTas pPacTUTEIbHOCTh Ha

Cesep 9008 13,7  HIDKHE- M CPETHETOphAX

CeBepo-BOCTOK 12973 19,7 OtHOCHTENbHOE YMEHBIIIEHHWE COJHEYHBIX Jy4eH, OTHOCHUTEIHHO
rycrasi paCTUTEILHOCTh

Bocrtox 9580 14,6  OTHOCHTENBHO I'yCTas PaCTHTEILHOCTh

FOro-BocTok 6497 9,9 ldrencuBHas  conmHeYHas ~ paguauus,  dpo3usA,  cialbIid
pacTUTENbHBIN ITOKPOB.

IOr 4021 6,1 WHTeHcuBHAS COTHEUHAs paaualiys, rojible CKabl

IOro-3aman 3124 4.7 CHIDKEHHE  COJHEYHOM  pajauanyyd, OTHOCHTEIBHO  TycTas
pPaCTUTENBLHOCTD

Samag 4073 6,2 CHIKEHHE COJIHEYHOM paaualuy, TycTas pPaCTUTEIbHOCTD,
3POAMPOBAHHOCTh

Cesepo-3anan 6326 9,6 3HauuTenbHOE  CHIDKCHHME  COJIHEYHOW  pajaualuu, TycTas

PACTUTCIIBHOCTD, cnabas OpOo3usd

KonmnyecTBeHHass M KaueCTBEHHAs XapaKTEPUCTHKA KPYTHU3HBI CKJIOHOB M IIOBEPXHOCTEN
SIBJISICTCS] TIOKAa3aTeJieM HakjoHa TeppuTopuid. Takum o06pa3oM, YKJIOH MOBEPXHOCTU MPEACTABISIET
co00i1 OTHOIIEHHE PA3HUIIBI BBICOT CaMOil HU3KOM M CaMOl BBICOKOM TOYEK CKJIOHA K PACCTOSHHIO
MEXAYy OJTHUMH ToukamMu. HakioH BbI3BaH Kak TEKTOHMYECKMMM JIBWJKEHUSIMH, TaKk U
JEHYJAMOHHBIMHU IIPOLIECCAMH, MPOUCXOASIIMMHU B 3€MHON Kope. HakioH, SBISASCh OCHOBHBIM
MOp(hOMETPUYECKIM T0Ka3aTeieM peibeda, CBA3aH C €ro BBICOTOM, CTENEHBI0 PACUJICHEHHOCTH U
MOP(}OIOrMuecKUMH XapakTePUCTUKAMHU TEKTOHMYECKHX M MarMaTu4ecKuX CTPYKTYp, CJIararoIiux
MopdocTpykTypsl. Ha ¢opmupoBaHue MOUYBEHHOTO MOKPOBA CYIIECTBEHHOE BIUSHUE OKa3bIBAIOT
MHTEHCUBHOCTh CKJIOHOBBIX TMPOIIECCOB, JWHAMHKa penbeda, a Takke KOJIMYECTBO COJHEYHOMH
SHEpPIUU U CTENEeHb HAKIIOHA, ONpeesonas HHPUIBTpAo arMochepHbIX ocaakoB. [Ipu sTom
MOoKa3aTesln HaKJIOHA pacCMaTpuBaIOTCs KaKk OCHOBHBIE MOKAa3aTelIH JUIsl Bcex obnacTeil Xxo3siicTBa,
KakK 1 Ipyrue MophomeTpruyecKkre nokasareiau peiabeda.
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[TepBas kapta ykiaoHOB penbeda AzepOaiimkana Obina coctasieHa P. X. [TupueBbim [6].

KapTbl yKJIIOHOB COCTaBISIFOTCS Pa3HBIMH CIIOCOOAMH: METOIOM KBaJparoB, METOIOM
CKOJIB3SIIIIMX KPYrOB, METOAOM MopdorpadMuecKkux MOBEPXHOCTEH. YIVIBI HAKIOHA Ha KapTre
paccuuThIBalOTCA 10 creayromieit popmyne: i =h/d: d ctga, rme h — BeicoTa cpesa (MakcuManbHAs U
MUHHMaJIbHasi TUTICOMETPUYECKasi pa3HHIa), d — paccTosHUE MEXAy JABYMs ropu3oHTaisiMu. [1o
Mepe yBeIW4YeHHs MacmTaba COCTaBICHHOW KapThl 3HAYCHUE YINIa HAaKJIOHA CTaHOBHTCS Ooliee
ToyHbIM. KapTa HakiIoHa TeppUTOpUU UCCIeoBaHMN Obla oOpaboTtana B mo mporpamme ArcGIS
10.3 u momyyen Gosee TouHbIN pe3ynsrar (PucyHok 2).

ANCHOTIT

onm
- - Inapasg
[ ] Fasuns
— 0-31

- g B 22-79
l" ] Cenepo-nocran - §-13
Bocron B 118
[ 10r0-necrox 19-23
[ ror 24.29
- 10ro-3nman X 30 - 36
B - B 7%
- Cevepo-sanan - S1-%87
Pucynok 1. Kapra »skcmo3unuii  CKIOHOB Pucynoxk 2. Kapra ykinona penbeda Oaccelina
ToBy3uaiicko-Ocpukyaiickoro 6acceiina ToBy3uaii-Dcpuxuait

AHanu3 MOJTY4YEeHHBIX JaHHBIX MMOKA3bIBAET, YTO HAMOONbIAs BETUYMHA YKIOHA TTOBEPXHOCTH
Ha WCCIEeIyeMO TEpPUTOPUU XapaKTepHa Uil BBICOKOTOPHOW MECTHOCTH. 3/1€Ch HaKJIOH
MECTHOCTH KoJieOsercst B mpenenax 50-87°, B cpeqHeM Mo BBICOKOTOPBIO B mpenenax 14-50°. B
HU3KOTOPhAX M HA paBHUHAX 3Ta BenuunHa cHikaeTcs 1o 0—13°. Tloka3aHHasi BeJIMUMHA SIBISETCS
0000IIIEHHBIM MOKAa3aTelIieM YKJIOHAa B IpeJesiaX BBICOTHBIX 30H, MOCKOJIbKY BHYTPH 3THX 30H
MUMEIOTCS CKIIOHBI C pa3HBIMU YKIIOHAMHU.

B pesynbrare TpOBENEHHBIX pAaCYETHBHIX pPAOOT YCTAHOBJIEHO, 4YTO Hamboyee cradbie
HAKJIOHEHHbIE YYacTKH TEpPPUTOpUM KoueOmtoTcs B mpeaenax 0-3°, 4To oXBaThIBaeT OOJBIIYIO
yacTe TeppuTopuu uccienoBaHuit (no 40%). Paifonsl ¢ Oosiee BBICOKOH HaKIOHHOCTBIO
noBepxHocTH cocTaBisoT 0,1%.

[TockoabKy HHM3MEHHBIE YYAaCTKM 3aHUMAIOT OOJBIIYIO IUIOL[a/[b, OHU MPHUTOJHBI JUIS
OpOLIAeMOro 3eMJjie/leNisd U YacTUYHO JJIsi KUBOTHOBOACTBA. Ilo Mepe yBenndyeHHs KOJIMYeCTBa
OCaJIKOB Ha TEPPUTOPUHU MPeoOIaJar0T aKKyMYJSIMs, MOBBIIIEHHOE 3aCOJIEHHE, OYeHb ciadas
9pO3Us U JIEHyAAIus. YYacTKU ¢ YKIOHOM 14—-35° cunTaroTcst OaronpusTHHIMU TSl BEIPAIIABAHMS
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puca W pa3BUTHUS >KUBOTHOBOACTBa. Ha ywacTkax ¢ 0Gojiee BBICOKUM YKIOHOM YCHUJIUBAIOTCS
SPO3UOHHBIE MPOLIECCHl, 00Pa3ylOTCs OIMOJI3HU, IMyCTOIIM, OBparu U Oajaku, U 3TU TEPPUTOPUHU HE
AKCIUTYaTUPYIOTCA.

Tabmmma 2
TTOKA3ATEJIN YKJIOHA PEJIbE®A TOBY3UAU-DCPUKYANICKON KOTJIOBUHBI
Crenienn [Mnomanp Hcnonb30BaHue B 3eMIIC/ICIAN H )KHBOTHOBOJICTBE
YKIJIOHa ra %
0-3.1 25993 39,5 Oporraemoe 3emiieaenne, YaCTUYHOE >KUBOTHOBOJCTBO (TipeobiamaHue

3,2-7,9 11188 17,0 AKKyMyJIsLUH, OY€Hb ci1abast 5po3us M JIeHyJalus)

8-13 8419 12,8

14-18 7562 11,5 boraphnoe 3emienenue (Teppackl 1-1,3 M) U )KHUBOTHOBOJCTBO (yMepeHHas
19-23 6152 9,3 OPO3Hsl U JICHy/IallH)

24-29 3965 6,0 JKuBOTHOBOACTBO, MACTOMIIA-BBITOHBI, TEPPACHOE 3eMileaenne (IIUPUHOM
30-36 1907 2,9 2-3 M) MHTEHCUBHAs 3p03Us, ACHYAALUs, TyCTas CETh OBPAroB U OaJIoK.
37-50 562 0,9 HeocroeHHbIe (CHIIbHAS 3PO3Hs], OTIOI3HHU, OOBAJIBI, OTOJICHHE)

51-87 81 0,1

Ananu3 MmopdomeTpruecKrx mokasarenei penbeda, MIOMUMO ONPEACTICHUS Psia €r0 BaXKHBIX
O0COOCHHOCTEH, MOJIE3eH MPHU PEIICHUU PA3IUYHBIX MPAKTUYECKUX BOMPOCOB M HMIPAET BAKHYIO
pOJb B TUIAHUPOBAHUU CEJIHCKOXO3SUCTBEHHBIX PadO0T, 23PPEKTUBHOM HCIIOIB30BAHUH HPUPOIHBIX
PECYPCOB, CTPOUTENBCTBE X03MICTBEHHBIX OOBEKTOB U JIp.

Cnucok numepamypul.:

1. Miiseyibov M. A. Azarbaycanin fiziki cografiyasi. Baki, 2001. 52 c.

2. Mamenos I. 11I. Bonpocs! oueHku cTpyktyp nouseHHoro nokposa (CIII)u paunonanbHoe
X wucnonb3oBaHue B AsepOaiikane // IlyTm panmoHaIbHOTO OCBOCHHMS W HCIIOIB30BAHUS
MOYBEHHOTo NMokpoBa TypkMmenucrana. Amxadan, 1981. C. 62-64.

3. Mex6annes M. M. Craruueckue OCOOCHHOCTH pacHpeieieHUs SKCIO3UIMU CKIOHOB
Oacceiine p. ['yanamygas // ArcReview. 2010. Ne 2(65). C. 22.

4. Crenanos U. H. TlpoctpancTBo u Bpems B Hayke o mouBax. M.: Hayka, 2003. 184 c.

5. CrenanoB W. H. Teopus mnactuku penbeda u HOBble TeMaruyeckue kaptel. M.: Hayka,
2006. 230 c.

6. Ilupue P. X. Metonsl Mopdonoruueckoro ananusa penseda: (Ha npum. tepputopun
AzepOarimxana). baky: 91m, 1986. 117 c.

7. Xanmunos I'. A. MopdoctpykTypsl BocTrouHoi yacTi Manoro Kaskasa. baky, 1999. 277 c.

8. Krcho J., Haverlik 1. Morphometric analysis of relief on the basis of geometric aspect of
field theory. 1973.

References:

1. Museiibov, M. A. (2001). Fizicheskaya geografiya Azerbaidzhana. Baku. (in
Azerbaijanian).

2. Mamedov, G. Sh. (1981). Voprosy otsenki struktur pochvennogo pokrova (SPP)i
ratsional'noe ikh ispol'zovanie v Azerbaidzhane. In Puti ratsional'nogo osvoeniya i ispol’zovaniya
pochvennogo pokrova Turkmenistana, Ashkhabad, 62-64. (in Russian).

3. Mekhbaliev, M. M. (2010). Staticheskie osobennosti raspredeleniya ekspozitsii sklonov
basseine r. Gudialchaya. ArcReview, (2(65)), 22.

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



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

4. Stepanov, 1. N. (2003). Prostranstvo i vremya v nauke o pochvakh. Moscow. (in Russian).

5. Stepanov, I. N. (2006). Teoriya plastiki rel'efa 1 novye tematicheskie karty. Moscow. (in
Russian).

6. Piriev, R. Kh. (1986). Metody morfologicheskogo analiza rel'efa: (Na prim. territorii
Azerbaidzhana). Baku. (in Russian).

7. Khalilov, G. A. (1999). Morfostruktury vostochnoi chasti Malogo Kavkaza. Baku. (in
Russian).

8. Krcho, J., & Haverlik, 1. (1973). Morphometric analysis of relief on the basis of geometric
aspect of field theory.

Paboma nocmynuna Ipunsma k nyoruxayuu
6 peoaxyuto 09.01.2024 2. 14.01.2024 2.

Cevlnka 0ns yumuposanus:

KepumoBa A. A. Tlokaszarenu 3KCIO3MIIMA M YKIOHa peibeda ToByzuaii-DcpuKIanicKkoro
Oacceiina // bromrerenp Hayku u  npaktuku. 2024, T. 10. Ne2. C. 79-84.
https://doi.org/10.33619/2414-2948/99/10

Cite as (APA):

Kerimova, A. (2024). Exposition and Slope Relief Indicators of the Tovuzchay-Esrikchay
Rivers Basin. Bulletin of Science and Practice, 10(2), 79-84. (in Russian).
https://doi.org/10.33619/2414-2948/99/10

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 84



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

VIK 631.58; 631.582 https://doi.org/10.33619/2414-2948/99/11
AGRIS P01

BJIMAHHUE CIIOCOBOB OBPABOTKH ITIOYBbI
HA CTPYKTYPHBIE JIEMEHTHI 1 YPOXKAHHOCTH O3UMOM IMIIEHUIIBI

O®@eizynnaes I. M., Hayuno-ucciedosamensckuti uHCmumym 3emaeoenus,
2. baxy, Azepbaitioscan, hfeyzulla91(@gmail.com

EFFECT OF CULTIVATION METHODS
ON STRUCTURAL ELEMENTS AND GRAIN YIELD OF WINTER WHEAT

©Feyzullayev H., Research Institute of Crop Husbandry,
Baku, Azerbaijan, hfeyzulla91@gmail.com

Annomayusa. OCHOBHAs 4acTh IMPOIYKTOB IMUTAHUS YEJIOBEKA — ATO IIIEHHIA, U OCHOBHAs
3ajjaya, CTofALIAasl Iepel CEIbCKMM  XO3MHWCTBOM B  HBIHEIIHUX  YCIOBUSX  IOJYYUTh
BBICOKOKaUECTBEHHOE 3€pHO. YPOXKaillHOCTh BapbUpPYeT B 3aBUCUMOCTH OT COpPTa, ITOYBEHHO-
KJIMMAaTHYeCKUX YCJIOBUN U MPUMEHAEMBIX clI0cO000B 00pab0TkH MouBbl. C y4eTOM 3TOro B HAILIMX
HCCIIEIOBAHUAX U3YYalIUCh CTPYKTYpPHBIE JIEMEHTBI U YPOXKaHHOCTh 0O3UMOH MIIEHUIIb! Ha (OHE ee
MPEIIECTBEHHUKOB, OOpaOOTKM MOYBBI M YCIOBUI NMUTAHUS B 3aCyNUIMBBIX YCIOBHAX OOTaphl.
[TomyuenHble 3a 3 roja cpeAaHue pe3yibTaTbl IIPHUBEIEHBI B cTaThe. BriepBbie B pernoHe ObLu
M3y4YCHbl ONTUMAJIbHBIC YCJIOBUS HHUTAHUSA IYTEM MHUHUMH3ALMU OOpaOOTKM IMOYBBI U 3aMEHBI
HEKOTOPbIX MHHEpAJIbHBIX YJOOpEHUIl OpraHMYeCcKUMH YIOOpEHUSMH C LENbI0 MOJy4YEeHUs
BBICOKOKaUECTBEHHOIO 3E€PHOBOIO ypoxkasg 3a cdeT J(PQPEKTUBHOTO HCHOJIb30BAaHUS 3EMIIU.
WccnenoBanust npoBOAWIINCH B TpeX(aKTOpHOM (2%3%3) 10IeBOM ONbITE B KOPOTKOPOTALHIOHHOM
ceBooOopoTe (HyT, MUICHMLA, MiIeHula) Ha J[kammiabaackol 30HaJIBHOW ONBITHOM CTAaHIUHU B
3aCylIUIMBBIX ycioBuAX Oorapel FOxHoit Myranu. OOBEKT HcciaeOBaHUS — COPT TBEpAOH
nennnbl bapakarnu-95. CTpykTypHBINM aHalln3 yporkasi MPOBOAMIICS Ha 00pasliax CHOIOB, B3SITHIX
c 1 m* (4x0,83x2x0,15 M) B 1Ba psiga 10 83 cM B 4 pasHBIX MECTax 1o MoBTOpHOCTAM. ITocie Toro,
Kak OBLIM B3AThl 00pa3lbl CHOINOB, ObLIa OINpeJesieHa 3€pPHOBas YPOXKaHOCTh IO BapHaHTaM
00paboTKK MOYBHI IyTeM cOopa ypoxkas HEMOCPEACTBEHHO KOMOAHHOM Ha KakJOW MOBTOPHOCTH.
[lo cpennum TpexjeTHUM pesyabraraM ucciaenoBaHus 3a 2019-2021 rogsl ycTaHOBIEHO, UTO
CTPYKTYpHBIE€ TIOKa3aTeIu cOpTa U ypOXKalHOCTh 3epHa ObUIM JAMHAMUYHBIMU B 3aBHUCHMOCTH OT
BapuaHTa 00pabOTKU MoyBbl. OHAKO CaMble BBICOKHE PEe3y/bTaThl ObUIM IOJIyYeHBI MOCIEe HyTa-
Ipe/IIeCTBeHHNKA B BapuaHTe JABYKpaTHOE JMCKOBaHME Ha TyOuHy 10-12 cM Tspxenoil auckoBoi
6oponoii Ha pone NgoPeo +10 T HaBO3A.

Abstract. The main part of human food is wheat, and the main task facing agriculture is to
obtain high-quality grain from a single field in the current conditions. Yield varies depending on the
variety, soil and climatic conditions and the cultivation used. Taking these into account, our research
studied the structural elements and yield of winter wheat against the background of predecessors,
soil cultivation and nutritional conditions in dry rainfed conditions, and the 3-year average result is
also given in the article. For the first time in the region, optimal nutritional conditions and soil
cultivation were studied by minimizing soil cultivation based on its predecessor and replacing some
mineral fertilizers with organic fertilizers in order to obtain both high and quality grain products
through efficient use of land. The studies were conducted in a 3-factor (2x3x3) field experiment in
a short-rotation cropping turnover (peas, wheat, wheat) located in the Jalilabad Regional
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Experimental Station in the dry rainfed conditions of South Mugan. The object of research is the
fertile 95 durum wheat varieties. Structural analysis of the yields was carried out on samples of
sheaves taken from 1 m* (4x0.83x2x0.15 m) in two rows of 83 cm in 4 different replicate locations.
After the shave samples were taken, the yield of the grain was determined according to the
cultivation options by harvesting directly in each field with a combine. From the 3-year average
results of the study for 2019-2021, it was found that the structural indicators of the variety and grain
yield were dynamic depending on the cultivation option. However, the highest results were obtained
after the pea predecessor against the background of NgoPso +10 tons of manure applied with a heavy
disc harrow at a depth of 10-12 c¢m in the twice disc option.

Knioueswvie cnosa: GorapHoe 3emienenue, cyxoe 3emienenye, MUTaHue pacTeHuii, oopadorka
IIOYBHI.

Keywords: rainfed farming, dry farming, plant nutrition, tillage.

[Ipon3BOACTBO 3€pHAa MMEET pelIalollee 3HAYCHUE MJI1 Pa3BUTHUS arpolpPOMBIIITIEHHOIO
KOMIIJIEKCA U SIBISIETCS HEOOXOIMMBIM YCIOBHEM YAOBJIETBOPEHHS MOTPEOHOCTEH HacelneHUs B
MpoAyKTax nutanus. B pacrenueBoncTse Oosiee TpeTu o01Iero oobemMa Mpou3BOICTBA MPUXOTUTCS
Ha TPOM3BOJACTBO 3€pHA, M OCHOBHAs 3ajada, CTOSILAsl Iepe] HHTCHCUBHBIM 3€MIIECJIEIHEM,
3aKJIFOYAETCsl B IIOJIYYEHUH BBICOKHX YPOXKAeB COPTOB 3€pHa.

[IpaBuibHBI  BBIOOp pACTEHUU-TIPENIIIECTBEHHUKOB — OAWH W3 BaXHBIX (DaKTOpOB
MOBBILICHUS YpO)KaWHOCTH. B0oOOBbIE — OOHM W3 MOAXOMSMIIMX MPEANICCTBEHHUKOB O3UMOU
nmreHupl. Tak kak, 6000BbIE MpeBpaIIaloT HEYCBOsieMbIl B mouBe (Gochop B ycBosiemyto (hopmy,
KOTOpasi WrpaeT BAXKHYIO pOJIb B Pa3BUTHH IMIICHUIBI, KOTOpas OymeT mocakeHa mo3xke. B
UCCIIEIOBAHUSX, TMPOBEACHHBIX [0 Xapakrepy a3oTduKcaluu, HAOMIOOANOCh 3HAYUTEIHHOE
MOBBILICHUE YPOKANHOCTHU MIISHUIIBI, TIPEIIIECTBEHHUKOM KOTOPOTo sBISOTCSA 6000BBIe. [ToaTOMY
MHOTHE UCCIIEIOBATENIN CYUTAIOT 00OOBBIE JTYUITUMH HPEAIIECTBEHHUKAaMH MIeHuIsI 1, ¢. 1041—
1047; 2, c. 138—144].

HccnenoBareny, n3ydaroolue BIUSHHUE NPEAIIECTBEHHUKOB, YCIOBHN NUTaHWS U CPOKOB
[I0CEBa Ha YPO)KalfHOCTh 3€pHA, OTMETHJIIN, YTO MPaBUWIbHBIN BEIOOP NPEAIIECTBEHHUKOB BaXKEH IS
MOBBIIICHUS ypoxkaiiHocTH [3, ¢. 230-233].

Buecenne 0000BBIX KYIBTYp B CE€BOOOOPOT JJIsi O3UMOM MILIEHUIBl HE TOJIBKO MOBBICUT
HSKOHOMHUYECKYIO I(PQPEKTUBHOCTb, HO W YAYYIIUT IUIOAOpPOAME MOuBbl. Bo MHOTHMX cTpaHax
0000BbIE€ H3BECTHBl KakK JIydlllMe MpealIecCTBEHHUKH mmieHunpl. lIlocine HuUX co3paroTcs
OnaronpusTHBIE YCIOBUS JJI MUHEPAJIbHOTO MUTAHUS Kak 3a CYET a30T(QUKCALUH, TaK U 3a CUET
KOpPHEBBIX OCTarkoB [4, c. 22-24]. VccnenoBanusi B CTaBpONOIbCKOM Kpae MOKa3ajau MOBbIIICHHE
YPOXKAMHOCTH M YIy4IlIeHHWE KauecTBa 3€pHAa B pe3yJabTaTe BHEIPEHUS HYyTa B CEBOOOOPOT B
Ka4eCTBE MPEAIIECTBeHHUKA ISl 03UMOM MIlleHuLs! [ 5, ¢. 32-37].

[IpaBuibHBI BBIOOp OOpaOOTKM MOYBBI TaKXkKe SBISETCS BaXKHBIM (HAKTOPOM MpHU
BBIpAIIMBAaHUY O3MMOM MIIEHUIIBI. TakuMm 00pazom, pa3paboTka U U3ydeHHe pecypcocOeperaronmx
TEXHOJIOTHI BO3ENbIBAHUS I CHM)KEHUS HETaTMBHOTO BIMSHUS BCHAIIKK Ha pa3HOM MTyOMHE Ha
arpoXMMHUYecKHe, BOAHO-(HU3UYECKHE CBOWCTBA IOYBBI, a TaKXKe CHIDKEHHUS 3aTparT SHEPTUu M
Tpyda, a TaKXke TMOBBIIIEHUS IUIOJOPOAUS TIOYBBI SBJISETCA OJHA W3 BaKHBIX MpobiIeM
COBPEMEHHOTO CeJIbCKOTo X0o3sicTBa [6, ¢. 46—53]. Taxke nmpruMeHeHUE MPaBHJIbHON TEXHOJIOTUU
00pa®OTKM TOYBBI MpPH BBIPAIIMBAHUM MIICHUIBI OKAa3blBa€T 3HAYUTEIBHOE BIMSHUE Ha
3¢ dEeKTUBHOCTH MPOU3BOICTBA [7, ¢. 51-54].
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MHorue wuccieoBaTeid OTMEYaloT HEOOXOAMMOCTh KOMIUJIEKCHBIX HCCIEIOBAaHUN st
VAY4YIIEHUsT HAaydyHO OOOCHOBAaHHBIX CHCTEM 3€MIIEeNIMsA, OCHOBAHHBIX Ha MPUMEHEHUU
pecypcocbeperaronx TeXHOJIOTUH BBIPAIMBAHUS O3MMOM MIIEHUIIBI, H Pa3padOTKH CTPATETUN 110
CMSITYEHHIO TTOCIIEICTBUI HEOIAronpusaTHOTO U3MEHEHUs Kiumara [ 8, ¢. 29-35].

Tpanuunonnas oO6paboTka moyBel TpeOyeT OONblIEe PHEPIHMU U TPyAd, YeM JPYTHe BUIIbI
oOpaboTku mouBbl. McciemoBaHusl  TNOKa3bIBAIOT, YTO  YCTOWYMBAas  BCHAIIKa  IIOYBHI,
XapaKTepU3YIOMIAsCsl HU3KOW TMPOAYKTUBHOCTHIO W OUYEHb BBICOKMMHU IPOU3BOICTBEHHBIMU
3arparamu, OKa3blBa€T HETAaTUBHOE BIMSHHUE HA CBOMCTBA MOUYBbI, PA3BUTHE CEIHCKOXO035HCTBEHHBIX
KYJIBTYP M OKPY>KaIOILIYIO CPEy, UTO IPUBOAMT K JIerpafganuu moussl [9, c. 1286—1296; 10, c. 1463—
1473].

Bricokne ypokan 03UMOI TIICHHUIIBI HEBO3MOXKHBI 0e3 TpuMeHeHus ynoopeHuil. OmgHako
Ype3MEepHOE UCIOIb30BAHHEC MHUHEPATBHBIX YIOOPEHUN pa3pylmIUTENIbHO CKa3bIBaeTCs Ha
m1040poaAuH 1ouBbl. CeroiHs y4eHbI€ MbITAIOTCA CHU3UTh CTOMMOCTb CEJIbCKOXO3IMCTBEHHOU
MPOAYKLHH, a TaKKe Pa3padoTarh CEIbCKOXO3SHUCTBEHHYIO CHCTEMY, 3alllUIIAIONIYI0 MPUPOAHbBIE
pecypcbl. Takum 00pa3oM, HCIOIB30BAHNE OPTaHUYECKUX YAOOPEHHH B SKOJIOTHMYECKOM CEITbCKOM
XO34HCTBE  JIeaeT CHUCTEMY OpraHMYEeCKOro  3€MJICAENUs  YacThl0  MHTErPUPOBaAHHOMN
MPOU3BOJICTBEHHOM cuctemsl [11, ¢. 683—687].

HccnenoBanus moka3ajiu, YTO UCIOJIB30BAaHUE OPraHUYECKUX yInOOpEeHUl Mpu BbhIpaIlMBaHUU
O03MMOM TMIICHUIIBl TIOJIOKUTEIBLHO BIIMAET HA TOBBIIICHUE YPOXKAWHOCTU 3a CUET YIy4IICHUs
CTPYKTYPHBIX XapakTepuctuk ypoxas [12, c. 433-442]. CoBMECTHOE HCIIOIb30BAHUE
OpPraHMYECKUX U MHUHEPAIBHBIX YIOOpEHUN MPUBOAUT K YBEIUYECHHUIO KOHIIEHTPALMU a30Ta, a
TaKkKe Ny4ylnieMy ycBoeHHto gocdopa u kanusi B pe3ylbTare YIydlleHHs] CBOMCTB MOYBBI, TyUIIEMY
MOTJIOIICHNIO BOJIBI M TUTATEIbHBIX BEIISCTB W3 IOYBHI, a TAaKXEC BHECCHHBIX YIOOpPCHUHU.
MHoOrouncieHHbIe HWCCIENOBaHUS TIOKa3ald, YTO COBMECTHOE TNPUMEHEHUE OPTraHWYECKUX H
MUHEpaJIbHBIX YIOOpeHHil qaeT Oojee BHICOKHE ypoXkau 03UMOM mineHuIsl [13, c¢. 220-238; 14, c.
315-325; 15, c. 491-497].

[IpuHuMas BO BHUMaHUE BBIIIECKa3aHHOE, MOXKHO CKa3aTh, YTO OJHOM M3 aKTyaJbHBIX 3a/1a4
SIBJISICTCS] U3yYEHUE HAYYHBIX M MPAKTUUECKUX METOJIOB MPAaBHILHOW 00paOOTKH B COOTBETCTBHUU C
PETHOHOM U PEKOMEHAIMS X (hepMEPCKUM XO3IHCTBAM.

Mamepuanvi u memoouka

UccnenoBanus mpoBogminch Ha Jkannnadaackoi 30HAIBHON ONBITHOW CTAHIIMH B YCIOBHSIX
oorapel FOxHoit Myranu. B 3-¢paktopHom (2x3x3) moneBOM OMbITE, 3aJ0KEHHOM Ha
KOPOTKOPOTAIIMOHHOM CE€BOOOOPOTE (HYT-MIIEHUIA-TIIIEHUIA), PACTIOJIOKEHHOM Ha TEPPUTOPUU
CTaHIIMM, ObLIa N3yYyeHa 3aCOPEHHOCTh IIOCEBOB 03UMOI MieHUIIbl. OObEKTOM HCCIIENOBAHUS OBLIT
TBepAbIi copT nieHunbl bapakariu 95. B paiione npeobianaroT THUIBI U MOJYTUIIBI CEPO-OYpHIX
(xamraHoBbIX) mouB [16, c. 373-374]. Ilo MeTeOpOJOTMYECKMM JaHHBIM KJIMMAaT pEruoHa
OTHOCUTCSI K THUIy YMEpPEHHO-TEIUIOrOo KiuMmara ¢ CyXuMm JeroM. Jlns sToro Tuma KiMmara
XapaKTepHbl OYEHb HU3Kasl BIAKHOCTb, YMEpPEHHas 3MMa, CyXoe M kapkoe jeto. CpemHeromonas
TeMrieparypa cocrasiser +13-14°, B utone +24-26°, a unorna 40-42° u 6onee. Ecau B Teuenue
roga Bo3MokHO 900—1000 MM rciapeHre ¢ MOBEPXHOCTHOIO MOKPOBA, TO OCAJKOB BBINAIAET BIBOE
MeHbIe, T. €. 400-500 MM, OombIIast 4acTh KOTOPBIX BhIMAaeT OCeHbI0. HanMeHbIee KoIu4ecTBO
0CaJIKOB BBINAJAaeT B KOHIIE BECHBI 1 jieToM [17, c. 18].

Cxema TpexdakTopHOro (2%x3x3) TOJEBOr0 ASKCIIEPUMEHTA, KOTOPHIH MBI IOCTABWIA Ha
tepputopun Jxammmadanckorr 30C Ha poHE ero mpeanecTBEHHUKOB, YCIOBUM 00paOOTKHU MOYBBI
Y yCJIOBHIA MUTAHUS, BBITJIAIUT CIEAYIOLUUM 00pa3oM:
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@axmop A: llpeniiecTBEHHUKH

a) O3uMas MIIeHUIIA;

6) Hyt

@axmop B: O6paboTKa MOYBI

a) Tpamunmonnas oOpaboTKa IMOYBHI (Bcmamika Ha TiyomHy 20-22 cM + aWcKOBaHUE +
OOpoHOBaHUE);

0) JlBykpatHoe auckoBanue Ha rinyouny 10—12 cm Tspkenoit tuckoBoi 60poHON;

B) Pa3oBoe nuckoBanue Ha rmyouny 10-12 cm Tsxenoii JUCKOBOM OOPOHOM.

@axmop C: ycioBUs NUTAHUSA

a) bes ynobpenus;

0) NeoPso + 10 T HaBO3a;

B) NooPsoKss.

DKCIIepUMEHTANIbHBIN Yy4acTOK OBLI pa3lielieH Ha TPH BapuaHTa KyIbTHBUPOBAHMS IOCIE
KaXI0TO MpPEeIIIeCTBeHHUKA, U KaXKIblii BapuaHT KyJIbTUBHPOBAHMS ObUI pasfiesieH Ha 3 TPsIKu
momtaznsio 50,4 M (3,6x14) ¢ paccrosanem B 0,6 M MEKILY HEMH. IKCIEPHMEHT IPOBOHIA B 4-X
MOBTOpAX, TJI€ PACCTOSIHUE MEKIY BO3JIEIBIBAHUSAMHU COCTABIISIO 4 M, MEK/y COPTaMHU 3 M ¥ MEXIY
noBTopamMu 2 M. B kaxk1om BapuaHTe BBIpalTUBaHUS OBLIM MCCIEAOBaHbI 3 HOPMBI ynoOpeHuH, a
TaK>Ke TBEP/IbIi cOpT MmieHuIbl bapakariau 95.

CTpyKTypHBIM aHamM3 ypoxash TMpPOBOAWJIICA Ha oO0paslax CTom, B3SITBIX C 1 M
(4%0,83%2x0,15 m) B aBa psina no 83 cM B 4 pa3HBIX MecTax Mo NMoBTOpHOCTAM. [locie Toro, Kak
ObUTH B3ATHI 00pa3Ilbl CTOI, ObLIa OMpeeNicHa 3epHOBas YPOXKaMHOCTh MO0 BapuaHTaM 00paboTKu
MOYBHI ITyTeM cOopa yposkasi HEOCPEACTBEHHO KOMOAHOM Ha Ka)10i TOBTOPHOCTH.

Pezynomamut u ux oocyscoenue

B 3aBHCHMOCTH OT CBOMX OMOJIOTMYECKUX XapaKTEPUCTUK U METOJ0B 0OpabOTKM pacTeHHs
M0-pa3HOMY BIMSIIOT KaK Ha arpoOXMMHUYECKHE, TaKk W Ha arpou3uvyeckue CBOWCTBA MOYBHI.
[ToaTomMy mpu yeperoBaHUHM [IOCEBOB OCOOEHHO Ba)XHO IPABWJIBHO BBIOPATh IMPENLIECTBEHHUKOB,
TaK KaK MOCAXEHHOE B IPOIUIOM IOy PAaCTEHHE CUYUTACTCSA IPEAIIECTBEHHUKOM CIIEAYIOIIETO
pacTteHus. B HacTosmiee Bpems NepeloBOE pa3BUTHE CEIbCKOXO3SMCTBEHHOTIO TPOU3BOACTBA TaKXKe
OoJibllle 3aBUCUT OT Pa3BUTHUSA PECYpCO-IHEProcOEperaroyx TEXHOJIOTHH, KOTOpbIE 3allUIIAI0T
MOYBYy. YIOOpeHUe CeIbCKOXO3WCTBEHHBIX KYIBTYp TaKXe SBISETCS OJHHUM M3 KIFOYEBBIX
(akTOpOB MOJIyYE€HHUsI BBICOKOKAUECTBEHHOM MPOAYKIMU. B TedeHue BereTaluoHHOIo MepHojaa
pacTeHHsl yCBauBalOT M3 IOYBBI JOCTATOYHOE KOJIMYECTBO IMTATENBHBIX BELIECTB, KOTOPBIE
HEOOXOIMMO BO3BpalllaTh B MOYBY B BUjAE yAoOpeHuil. B mpoTuBHOM cilyyae Miofopojue MOYBbI
CHU3UTCS, Y MOCTENIEHHO HAyHEeTCsl 3po3Ms MouBbl. [IprHHMMAas 3TO BO BHHMaHuUeE, JJI U3YyYEHUs
BJIMSIHUS TIPEJIIECTBEHHUKOB, 00pabOTKM MOYBBI M YCJIOBHM MHUTaHMS HAa YpPOXKAMHOCTb O3MMOMN
NIIEHUIBl ObLT 3aJokeH Tpex(akTopHb (2%3%3) moneBod ONBIT B KOPOTKOPOTALMOHHOM
ceBooOopoTe (HYT, MIICHMIA, MIIEHHUIA), PACHOJIOKEHHOM Ha Teppuropun [Dxanumadanckoit
30HAJILHOW ONBITHOW CTaHIMM B ycioBUsX Oorapsl KOxxHoi Myranu. MccnenoBanust mpoBOIMINCH
B 2018-2021 ronax.

COopka Mpou3BOAMIACH HEMOCPEACTBEHHO KOMOAWHOM Ha OTHENbHBIX IOBTOPHOCTAX, a
CTPYKTYpHBI aHalu3 ypoXkas MPOBOIWJICA Ha oOpa3lax CHOMOB, B3ATHIX C 1 M7, Cpennue
pesynbTathl 3a 3 roma mpeactaBieHbl B TaOmune 1. Kak BuaHo w3 Tabauibl, CTPYKTypHBIE
XapaKTEePUCTUKH MIIEHUIBI TOCTIe HyTa-MPEeAIIECTBEHHIKA B BApUAHTE JBYKPAaTHOE JTUCKOBaHUE Ha
r1youny 10-12 cM TsKeNnon AUCKOBOM OOpOHOM OBUTH BBIIIE, YEM B IBYX JIPYTUX BapHaHTaX.

Takum oOpa3om, IIMHA KOJOCA, KOJIMYECTBO MPOIYKTUBHBIX cTeOseill B 1 M”, KOJHYECTBO
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3epeH B KOJIOCE, Macca 3epHa C OJHOro Kojioca, macca 1000 3epen mpu BapuaHTe 0e3 ynoOpeHHit ¢
MPUMEHEHUEM BapHaHTa — JIBYKParHOE IHCKOBaHWE Ha TiyomHy 10—12 cM TspKeno IHUCKOBOM
0opoHoii cocraBuio: 6,5 cM, 299 mr., 34 wr., 1,13 1, 38,1 1, npu TpaguIMOHHON 00pabdoTKe: 5,8 cM,
255 mr., 28 wr, 0,99 1, 35,2 1, u B BapuaHTe — pa3oBOe AUCKOBaHWE Ha ryomHy 10-12 cm
TSDKEJIOW TMCKOBOM OopoHoit: 6,2 cMm, 285 mit., 32 mT., 1,051, 37,1 .

Tabmuma 1
BJIMSIHUE YCJIOBUI ITIUTAHUS 1 OBPABOTKU ITOYBBI
HA CTPYKTVYPHBIE 2JIEMEHTBI COPTA TIIHEHWIIBI BAPAKATJIN 95
(B cpemueM 3a 2019-2021 rT.)

S N N

5 S §. 8 g

Obpabomxa nouswvl Yenosua numanus § § 2 B £ S R S

38 SIS S =

¥ S5y 3§ 3 %

S XEF 2903 S

SO -

S =
Tocne o3umoil nueruybl NPeOUIeCmeeHHUKA
TpamunmonHas (Bcmamika Ha TIryOnHy bes ynobpenwuit 5,6 235 26 0,96 33,8
20-22 cm + nckobanue + NeoPoo+ 10THaBosa 72 371 39 143 47,3
Goponozatue) NooPsoKas 68 365 37 135 444
JIByKpaTHOE JUCKOBaHUE HA ITyOUHY be3 ynobpenutii 6,1 275 32 1,10 37,1
10-12 cm Tspxenoit nuckoBoi G0pOHOH  NgoPgo + 10 T HaBO3A 79 3% 43 1,63 49,3
NgoPeoKss 75 383 42 153 47,1
PazoBoe muckoranue Ha riayouny 10-12  bes ynoOpenwuii 59 262 29 1,00 35,7
CM TSDKEJOHN TUCKOBOW OOPOHOM NeoPso + 10 T HaBo3a 7,5 385 41 1,53 48,5
NgoPeoKss 71 377 39 142 464
Iocne nyma npeowiecmeennuxa

Tpamunuonnas (Bcnamika Ha TiayOuHy bes ymoOpenwuii 5,8 255 28 0,99 35,2
2022 cm  +  guckoBaHME  +  NgoPgo + 10 T HaBO3a 7,7 391 42 1,48 48,8
Goponosanue) NooPeoKss 71 379 39 139 455
JIBykpaTHoe auckoBaHue Ha TinyOomHy bes ymoOpenwuii 6,5 299 34 1,13 38,1
10-12 cm TspKenoi nuckoBoit 0opoHoit  NgoPgo + 10 T HaBo3a 8,4 413 47 1,66 50,5
NgoPeoKss 8,0 396 44 157 484
PazoBoe nuckoBanue Ha riryouny 10-12  bes ynobpenwuit 6,2 285 32 105 37,1
CM TSDKEJIOHN JIUCKOBOM OOPOHOM NeoPso + 10 T HaBo3a 8,1 400 45 1,56 49,9
NgoPeoKss 75 388 41 1,46 48,0

Bo Bcex Tpex BapuaHTax o00pabOTKM TMOYBBI, MPUMEHEHHBIX IIOClIE  000UX
MIPEIIIECTBEHHUKOB, HaWOOJbIIasi EHHOCTh CTPYKTYPHBIX 3JIEMEHTOB ypo)kas HaOirojanach Ha
done NgoPey + 10 T HaBO3a, MpU KOTOPOM JAJIMHA KOJOCa BapbHpoBaia B mpenenax 7,2—8.4 cM,
KOJTMYECTBO MPOXAYKTUBHEIX cTeOmell Ha 1 M 371—413 ImIT., KOMHYeCTBO 3epeH B Konoce — 3947
IIT., Macca 3epHa ¢ ogHoro kosoca — 1,43—1,66 r u macca 1000 3epen 47,3—50,5 r B 3aBUCUMOCTH
OT criocoba 06pabOTKU MOYBKI U MPEIIIECTBEHHUKA. DTO HAMHOT'O BBIIIE, YEM B IPYTUX BapHaHTaXx.

Cpennue pe3yabTaTsl 10 ypokaHOCTH 3a 3 roja nokasansl B Tabmuie 2.

ITo manupiM Tabmuupbl 2, MOXXHO CKa3aTh, YTO YPOXKAWMHOCTb HCCIIEIyeMOro COpTa TBEPIOM
nreHuIp bapakatimu-95 mociie nieHuIbI-TpeAnIeCTBEHHUIIB B 3aBUCUMOCTH OT YCIIOBUS TTUTAHUS
IIpYU ABYKPAaTHOM JMCKOBaHUM Ha TryOuHy 10—12 cM Tskenoil auckoBoit 60poHoit cocraBuna 15,7—
39,9 wra, npu TpaauUMOHHOW oOpaboTke (Ha ryOmHe 20-22 cM Bemamka + OOpoHOBaHHE +
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nuckoBanue) 13,0-35,8 1/ra m B BapuaHTe pa3oBoe MMCKOBaHWE Ha mryomHy 10—12 cM Tspkemoit
nuckoBoi 6oponoit 14,1-37,6 n/ra. [locne HyTa-npenecTBEHHUKA 3TH TTOKa3aTeIN BaphbUPOBAIIU B
untepsane 17,5-43,3 w/ra; 14,3-38,6 /ra u 15,6-40,7 1/ra COOTBETCTBEHHO.

Tabnuna 2
BJIMSTHUE NPEAUECTBEHHUMKOB, OBPABOTKU IIOYBBI U YCJIOBUM ITUTAHUS HA
YPOXAWHOCTH COPTA BAPAKATIJIN 95, 1/ra
(B cpennem 3a 2019-2021 rr.)

Obpabomka be3 yoobpenuii NgoPso + 10 m nasosa NgoPsoKas
no4evl Tlpeowecmesennuxu: Tlpeowecmeennuxu: Ilpeowecmeennuxu:
O3umas Hym O3umas Hym O3umas Hym
nueHuya nueHuya nuwerHuya
T, 13,0 14,3 35,8 38,6 33,8 36,3
T, 15,7 17,5 39,9 43,3 37,4 41,8
T3 141 15,6 37,6 40,7 35,3 38,7

T, — TpaguunonHas (Bcnamka Ha rinyouny 20-22 cM + 1uckoBaHue + O0pOHOBaHHE)
T, — JIBykparHoe auckoBanue Ha Tyonny 10—12 cM Tspkenoit quckoBoi 60poHOi
T3 — PazoBoe nuckoBanne Ha riryouny 10—12 cM TsoKenoit TucKoBoi OOPOHOM

Ha ¢done ycnoBuii nutanus mnociae o0OUX MPEIIIeCTBEHHUKOB, B 3aBUCUMOCTH OT BapHaHTa
00paboTKH MOYBHI ypoxkaltHOCTH copTa bapakarnu 95 B Bapuante 6e3 ynoopenuii cocrasmia 13,0—
17,5 w/ra, B Bapuante NgoPe+10 T HaBo3a 35,8-43,3 w/ra u 33,8—41,8 m/ra B Bapuante NogPgoKys.
Ha ¢one ycrnoBuit nuranusi Haubomblas ypoxkaiHOCTh Obliia moiyueHa B Bapuante NgoPgo+10 T
HABO3a, MOCcJe HyTa-TpeiiecTBeHHUKa. Ha 3ToM oHe B 3aBHCHMMOCTH OT BapuaHTa oOpaboTKu
MOYBBI YPOXKAWHOCTH cocTaBmia 38,6—43,3 1/ra COOTBETCTBEHHO.

JIMCTIepCUOHHBIN aHaN3 MMOJIYYCHHBIX Pe3yJbTaToB ObLI MPOBEICH B MPOIrPAMMHOM IAKETE
SPSS26. Pe3ynbrarsl [UCIEpCHOHHOTO aHalln3a mpuBeneHbl B Tabmumax 3 u 4.

Tabnuma 3
PE3VJIbTATBHI TPEX®AKTOPHOI'O JUCIIEPCUOHHOI'O AHAJ}I/IBA BJISIHU S
HPEﬂMECT?EHHHKOB, OBPABOTKU ITOYBbI U YCIIOBUU ITUTAHU A
HA YPOXXAMHOCTDb COPTA BAPAKATIJIN 95 (B cpennem 3a 20192021 rr.)

Daxkmopul df SS MS F¢
A 1 130,142 130,142 53,322"
B 2 191,717 95,858 39,275
C 2 8694,382 4347,191 1,781E3"
AB 2 3,467 1,733 0,710™
AC 2 12,447 6,223 2,550™
BC 4 6,614 1,653 0,677™
ABC 4 1,119 0,280 0,115™
[ToBTOp 3 14,611 4,870
Ocratox (ommoxa) 51 124,474 2,441

OO6uwmii 72 76291,240

Ipumeuanue: " — ner sdpdexta; — 3HauMMO npH ypoBHe BepositHocTH 0,01.

daktop A — mpenuiecTBeHHUK; QakTop B — oOpabotka moussl; pakrop C — ycnoBus nuranus; df —
KOJIMUECTBO CTEIeHeH CBOOObI, SS — cymma kBaaparoB; MS — cpennuii kBaapar; Fo — dakruueckoe
3Hauenue kputepus F Oumepa (3Haunmsbiii g dext: Fo > Feritic).
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[To pesymbraram Tpex(}hakTOPHOTO AWCIEPCHOHHOTO aHAJIN3a BIHMSHUS IPEIIICCTBCHHUKOB,
00pabOTKH MOYBBI M YCIIOBHI MUTAaHUS HA YPOXKAHHOCTH COPTOB O3MMOM MIIECHHIIBI, IPUBEICHHBIX
B Tabnuiie 3, MOXKHO CKa3aTh, YTO BIHMSHHE BCeX TpeX (aKTOpOB Ha ypokaHOCTH bapakarmu 95
3HAYUTEIBHO Ha ypoBHE BeposiTHOocTH 0,01.

Pesynbrarel  mucnepcuoHHOro  aHanm3a (Mo kputeputo  JlyHKaHa) — BIMSHUS
MPEIIECTBCHHUKOB, 00paOOTKM TOYBBI M YCJIOBUI NHTaHUS HAa YpPOXKAMHOCTH COPTOB O3UMOM
MIICHUIIB! TpuBeieHbl B Tabnure 4.

Tabnuma 4
PE3VJIbTATBI JUCITEPCUOHHOI'O AHAJIU3A (11O KPUTEPUIO IYHKAHA) BJIMSIHUA
HPENUECTBEHHUKOB, OBPABOTKU IIOYBbI 1 YCJIOBUN ITUTAHNS]
HA YPOXAMWHOCTD IMIIEHUIBI COPTA BAPAKATIJIN 95 (8B cpennem 3a 2019-2021 rr.)

Bapuanmer Cpeousia oyenka
TpaauumonHast (Bcnamnika Ha rnyouny 20-22 cM + muckoBaHue + OOpOHOBaHHE) 28,650 (C)
PazoBoe nuckoBanue Ha rmyOuny 10—12 cM TspKenoi AUCKOBOW OOpOHOM 30,313 (B)
JIBykpaTHOE IuCcKOBaHue Ha riyouHy 10—12 cM TsDKeno# qucKoBOi O0OpOHOIM 32,629 (A)
Be3 ynobpenwuii 15,038 (C)
NgoPsoKas 37,225 (B)
NgoPso + 10 T HaBo3a 39,329 (A)

Ipumeuanue: ucnonb3oBanack cpennss neHa = 48,00; a = 0,05

Kak Bumno w3 Tabmumpl 4, mo kpurepuro JlyHkaHa HamOousbmias ypo)kKalHOCTh ObLia
MOJTy4eHa MOCie HyTa-MpeaIIeCTBCHHUKA B BApUAHTE JBYKPATHOTO NMCKOBaHUS Ha rnyouny 10—12
CM TsDKEJION auckoBor 6opoHoi Ha GoHe NgoPgo + 10 T HaBo3a.

Takum 06pazom, pe3ynbTarhl 3-X JETHUX HUCCIETOBAHHUM MOKAa3alH, YTO MPABHIbHBIN MO100D
(dakTopoB 00pabOTKM B YCIOBHSIX OOraphl Ba)KEH IS TONYYCHHS BBICOKHX YPOXKAeB O3MMOMN
MIICHUIBI. B 3aBHCHMOCTH OT CHocoOOB 0OpabOTKM TIOYBBI CTPYKTYpHBIC IIOKA3aTed U
YPOXKaltHOCTh O3UMOM MIIEHUIIBI B TOJIbl UCCIEAOBAHUN MEHSIUCh. Tak, B X0O/1€ MCCIEIOBaHUIN O
CTPYKTYPHBIM TOKa3aTeNsIM M ypOKAaHOCTH ObUIM TOJYYEHBI BBICOKHE pPe3YJIbTaThl B BapUaHTE
JIBYKPAaTHOTO MCKOBaHUs Ha T1youny 10—12 cm Tspkenoil auckoBoi 6opoHoit Ha ¢oHe NgoPgo + 10
T HaBO3a MMOCJIe HyTa-MPEIIICCTBEHHUKA B YCITIOBUSAX OOTapHhl.

Cnucok numepamypul:

1. Nuruzzaman M., Lambers H., Bolland M. D., Veneklaas E. J. Phosphorus uptake by grain
legumes and subsequently grown wheat at different levels of residual phosphorus fertilizer //
Australian Journal of Agricultural Research. 2005. V. 56. Nel0. P. 1041-1047.
https://doi.org/10.1071/AR05060

2. Faligowska A., Szymanska G., Panasiewicz K., Szukala J., Koziara W., Ratajczak K. The
long-term effect of legumes as forecrops on the productivity of rotation (winter rape-winter wheat-
winter wheat) with nitrogen fertilization // Plant, Soil and Environment. 2019. V. 65. Ne3. P. 138.
https://doi.org/10.17221/556/2018-PSE

3. Stamatov S., Uzundzhalieva K., Valchinova E., Desheva G., Chavdarov P., Kyosev B.,
Velcheva N. Influence of basic agrotechnical activities on the productivity and yield of Triticum
monococcum L // Agricultural Science and Technology. 2017. V. 9. Ne3. P. 230-233.
https://doi.org/10.15547/ast.2017.03.043

4. T'ypun A. I, Yagaes . M. Bnusnue G00OBBIX NpeNIIECTBEHHHUKOB Ha 3aCOPEHHOCTH
noceBoB o3umoi mmeHunsl // 3emnenenue. 2018. Ne4. C. 22-24. EDN: RRPZSH
https://doi.org/10.24411/0044-3913-2018-10406

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 91



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

5. Ilucemennas E. B., Aszaposa M. 0., Kypacosa JI. I. BnusHue copTtoB u
MPEIIECTBEHHUKOB O3UMOM MILIEHUIIbl HA MJIOAOPOAME MOUYBBI, YPOXKAMHOCTh U KaueCTBO 3€pHa B
CraBpormonbckoM Kpae // Arpapubiii Haydnbli sxyprHan. 2020. Ne8. C. 32-37. EDN: GDCHBA.
https://doi.org/10.28983/asj.y2020i8pp32-37

6. NanunoB A. H., Jleryunii A. B., lllarueB b. Bausinue ynoOpenuit 1 00pabOTKH OYBHI HA
AIIEMEHTHI €€ TUIOIOPO/IUs U ypOXKAMHOCTh sIPOBOM MIEHUII Ha yepHo3emax [loBomxbs / Husa
[ToBomxbs. 2015. Ne3 (36). C. 46-53. EDN: VMVUZF

7. Ueenun B. B., Muxanes E. B., Kpusenkos B. A., bopucos H. A. Biusinue npumeneHus
HyJeBOl 00paboTku mouBbl (cuctemMa No-till) mpu MHHMMH3alUM TEXHOJOTHUH BO3JCITBIBAHHS
MIIIEHUIIBI IPoBOH (0€3 ynoOpeHHi) Ha YPOKaWHOCTh KYIBTYPhl U 3KOHOMHYECKYIO (D (PEKTUBHOCTD
ee BO3JICJIbIBAHMS Ha CBETIIO-CEPBIX JECHBIX MmouBax Hinkeroposackoro perunona // ArpapHas Hayka.
2018. Ne2. C. 51-54. EDN: YQSUNS

8. ConomoBuukoB A. II., JleBkmna A. 1O. BausHue crnocoO6oB 00pabOTKH IMOYBBI H
arpoXMMHKaTOB Ha YPOXKaHOCTh U Ka4eCTBO 3€pHA 03UMOM MuIeHuIbl B CapaToBCKOM 3aBOJDKbE //
ArpapHblii Hay4HbIH KypHaJI. 2020. Ne3. C. 29-35. EDN: IYAJES
https://doi.org/10.28983/asj.y2020i3pp29-35

9. Huang G. B., Qiang C. H., Feng F. X., Yu A. Z. Effects of different tillage systems on soil
properties, root growth, grain yield, and water use efficiency of winter wheat (Triticum aestivum L.)
in arid Northwest China // Journal of Integrative Agriculture. 2012. V. 11. Ne8. P. 1286-1296.
https://doi.org/10.1016/S2095-3119(12)60125-7

10. Taner A., Arisoy R. Z., Kaya Y., Giiltekin 1., Partigo¢ F. The effects of various tillage
systems on grain yield, quality parameters and energy indices in winter wheat production under the
rainfed conditions // Fresenius Environ. Bull. 2015. V. 24. P. 1463-1473.

11. Abbas G., Khattak J. Z. K., Mir A., Ishaque M., Hussain M., Wahedi H. M., Ullah A.
Effect of organic manures with recommended dose of NPK on the performance of wheat (Triticum
aestivum L.) // J. Anim. Plant. Sci. 2012. V. 22. Ne3. P. 683-687.

12. Ozkan R., Bayhan M., Yorulmaz L., Muhammet O. N., Yildirim M. Effect of Different
Organic Fertilizers on Bread Wheat (Triticum aestivum L.) Productivity // International Journal of
Agriculture  Environment and Food Sciences. 2021. V. 5. Ne4. P. 433-442.
https://doi.org/10.31015/jaefs.2021.4.1

13. Brar B. S., Singh J., Singh G., Kaur G. Effects of long term application of inorganic and
organic fertilizers on soil organic carbon and physical properties in maize—wheat rotation //
Agronomy. 2015. V. 5. Ne2. P. 220-238. https://doi.org/10.3390/agronomy5020220

14. Sheoran S., Raj D., Antil R. S., Mor V. S., Dahiya D. S. Productivity, seed quality and
nutrient use efficiency of wheat (Triticum aestivum) under organic, inorganic and integrated
nutrient management practices after twenty years of fertilization // Cereal Research
Communications. 2017. V. 45. P. 315-325. https://doi.org/10.1556/0806.45.2017.014

15. Holik L., Hlisnikovsky L., Kunzova E. The effect of mineral fertilizers and farmyard
manure on winter wheat grain yield and grain quality // Plant, Soil & Environment. 2018. V. 64.
NelO.

16. Mommodov Q. S. Azorbaycanda torpaq ehtiyatlarindan somarali istifadonin sosial-igtisadi
va ekoloji asaslar1. Baki: Qaraagac, 2007. S. 373-374.

17. Mommoadova S. Z. Azorbaycanin Lonkoran rayonunda torpaqlarin ekoloji
qiymatlondirilmasi vo monitoringi. Baki: Qaragac, 2006. S. 18.

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 92



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

References:

1. Nuruzzaman, M., Lambers, H., Bolland, M. D., & Veneklaas, E. J. (2005). Phosphorus
uptake by grain legumes and subsequently grown wheat at different levels of residual phosphorus
fertiliser. ~ Australian ~ Journal  of  Agricultural Research,  56(10), 1041-1047.
https://doi.org/10.1071/AR05060

2. Faligowska, A., Szymanska, G., Panasiewicz, K., Szukala, J., Koziara, W., & Ratajczak, K.
(2019). The long-term effect of legumes as forecrops on the productivity of rotation (winter rape-
winter wheat-winter wheat) with nitrogen fertilization. Plant, Soil and Environment, 65(3), 138.
https://doi.org/10.17221/556/2018-PSE

3. Stamatov, S., Uzundzhalieva, K., Valchinova, E., Desheva, G., Chavdarov, P., Kyosev, B.,
... & Velcheva, N. (2017). Influence of basic agrotechnical activities on the productivity and yield
of Triticum monococcum L. Agricultural Science and Technology, 9(3), 230-233.
https://doi.org/10.15547/ast.2017.03.043

4. Gurin, A. G., & Chadaev, I. M. (2018). Vliyanie bobovykh predshestvennikov na
zasorennost'  posevov ~ ozimoi  pshenitsy.  Zemledelie, (4), 22-24. (in  Russian).
https://doi.org/10.24411/0044-3913-2018-10406

5. Pis'mennaya, E. V., Azarova, M. Yu., & Kurasova, L. G. (2020). Vliyanie sortov i
predshestvennikov ozimoi pshenitsy na plodorodie pochvy, urozhainost' i kachestvo zerna v
Stavropol'skom  krae.  Agrarnyi  nauchnyi  zhurnal, (8), 32-37. (in  Russian).
https://doi.org/10.28983/asj.y2020i8pp32-37

6. Danilov, A. N., Letuchii, A. V., & Shagiev, B. Z. (2015). Vliyanie udobrenii i obrabotki
pochvy na elementy ee plodorodiya i urozhainost' yarovoi pshenitsy na Chernozemakh Povolzh'ya.
Niva Povolzh'ya, (3 (36)), 46-53. (in Russian).

7. Ivenin, V. V., Mikhalev, E. V., Krivenkov, V. A., & Borisov, N. A. (2018). Vliyanie
primeneniya nulevoi obrabotki pochvy (sistema No-till) pri minimizatsii tekhnologii vozdelyvaniya
pshenitsy yarovoi (bez udobrenii) na urozhainost' kul'tury i ekonomicheskuyu effektivnost' ee
vozdelyvaniya na svetlo-serykh lesnykh pochvakh Nizhegorodskogo regiona. Agrarnaya nauka,
(2), 51-54. (in Russian).

8. Solodovnikov, A. P., & Levkina, A. Yu. (2020). Vliyanie sposobov obrabotki pochvy i
agrokhimikatov na urozhainost' i kachestvo zerna ozimoi pshenitsy v Saratovskom Zavolzh'e.
Agrarnyi nauchnyi zhurnal, (3), 29-35. (in Russian).

9. Huang, G. B,, Qiang, C. H. A. I, Feng, F. X., & Yu, A. Z. (2012). Effects of different
tillage systems on soil properties, root growth, grain yield, and water use efficiency of winter wheat
(Triticum aestivum L.) in arid Northwest China. Journal of Integrative Agriculture, 11(8), 1286-
1296. https://doi.org/10.1016/S2095-3119(12)60125-7

10. Taner, A., Arisoy, R. Z., Kaya, Y., Giiltekin, 1., & Partigo¢, F. (2015). The effects of
various tillage systems on grain yield, quality parameters and energy indices in winter wheat
production under the rainfed conditions. Fresenius Environ. Bull, 24, 1463-1473.

11. Abbas, G., Khattak, J. Z. K., Mir, A., Ishaque, M., Hussain, M., Wahedi, H. M., ... &
Ullah, A. (2012). Effect of organic manures with recommended dose of NPK on the performance of
wheat (Triticum aestivum L.). J. Anim. Plant. Sci, 22(3), 683-687.

12. Ozkan, R., Bayhan, M., Yorulmaz, L., Muhammet, O. N., & Yildirim, M. (2021). Effect
of Different Organic Fertilizers on Bread Wheat (Triticum aestivum L.) Productivity. International
Journal  of  Agriculture  Environment and  Food  Sciences, 5(4), 433-442.
https://doi.org/10.31015/jaefs.2021.4.1

13. Brar, B. S., Singh, J., Singh, G., & Kaur, G. (2015). Effects of long term application of

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 93



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

inorganic and organic fertilizers on soil organic carbon and physical properties in maize—wheat
rotation. Agronomy, 5(2), 220-238. https://doi.org/10.3390/agronomy5020220

14. Sheoran, S., Raj, D., Antil, R. S., Mor, V. S., & Dahiya, D. S. (2017). Productivity, seed
quality and nutrient use efficiency of wheat (Triticum aestivum) under organic, inorganic and
integrated nutrient management practices after twenty years of fertilization. Cereal Research
Communications, 45, 315-325. https://doi.org/10.1556/0806.45.2017.014

15. Holik, L., Hlisnikovsky, L., & Kunzova, E. (2018). The effect of mineral fertilizers and
farmyard manure on winter wheat grain yield and grain quality. Plant, Soil & Environment, 64(10).

16. Mamedov, G. Sh. (2007). Sotsial'no-ekonomicheskie 1 ekologicheskie osnovy
effektivnogo ispol'zovaniya zemel'nykh resursov Azerbaidzhana. Baku, 373-374. (In Azerbaijan).

17. Mamedova, S. Z. (2006). Ekologicheskaya otsenka i monitoring zemel' Lenkoranskogo
raiona Azerbaidzhana. Baku, 18. (In Azerbaijan).

Paboma nocmynuna Ipunsma k nyboruxayuu
6 peoaxyuro 11.01.2024 2. 24.01.2024 2.

Cebinka 0na yumuposanus:

QeiizymmaeB I. M. Brusiaue crmoco6oB 00paOOTKM TOYBBI HAa CTPYKTYPHBIE SJIEMEHTHI U
ypoxaiHOCTh 03uMOM mieHulbl // bromierens Hayku u npaktuku. 2024. T. 10. Ne2. C. 85-94.
https://doi.org/10.33619/2414-2948/99/11

Cite as (APA):

Feyzullayev, H. (2024). Effect of Cultivation Methods on Structural Elements and Grain
Yield of Winter Wheat. Bulletin of Science and Practice, 10(2), 85-94. (in Russian).
https://doi.org/10.33619/2414-2948/99/11

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 94



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

VK 614.46: 504.064 https://doi.org/10.33619/2414-2948/99/12
AGRIS F30

BbISIBTEHUE U MAEHTUO®UKANNA KAPAHTHHHBIX U HE KAPAHTUHHBIX
BUJAOB BPEJUTEJIEU B AT'POOKOCUCTEMAX YEPEIIIHU B KbIPI'BI3CTAHE

©Muounosa 3. A., ORCID: 0000-0002-3984-8848, SPIN-x00: 6833-5896, Kvipevizcko-Y36ekckuil
MmexncOyHapoouwlil yrueepcumem um. b. Corovikosa, Quickuti 20CyoapcmeeH bl yHUgepcumen,
2. Ow, Kvipevizcman, e_midinova@mail.ru
©Camuesa K. T., ORCID: 0009-0006-4703-4189, SPIN-x00: 3211-3370, 0-p 6uon. nayx,
Kuipevizcko-Y36ekckuii mescoynapoonuiil ynusepcumem um. b. Colovikosa, 2. Owt, Kvipevizcman

DETECTION AND IDENTIFICATION OF QUARANTINE AND NON-QUARANTINE
PEST SPECIES OF Prunus avium AGROECOSYSTEMS IN KYRGYZSTAN

©Midinova E., ORCID: 0000-0002-3984-8848, SPIN-code: 6833-5896,
Kyrgyz Uzbek International University named after B. Sydykov; Osh State University,
Osh, Kyrgyzstan, e_midinova@mail.ru
©Samieva Zh., ORCID: 0009-0006-4703-4189, SPIN-code: 3211-3370, Dr. habil., Kyrgyz Uzbek
International University named after B. Sydykov,; Osh, Kyrgyzstan

Annomayus. ViccaenoBaHue arpo3KoCUCTEMBI MIPEJCTABISAET KOMIUIEKCHOE M3yYEHHE OJHOTIO
BUJa B OMOIICHO3€ C JPYrUMH YYUTHIBAS MHTEIPUPOBAHHYIO 3AIUTY PACTCHUH JUISl YBEITUYCHUS
ypoxkaiiHocTH. CanoBoAbl B  pa3BUBAIOIIMXCS CTpaHax HauOosiee yacTto npuOeralTr K
HCIOJIb30BAaHUIO  BBICOKOTOKCHYHBIX ~YHUBEPCAJbHBIX MECTHLHMJOB, KOTOpPO€ MPHUBOAUT K
«IECTULMIHOMY CHHApPOMY» U o0O0IIeMy YyHajaky jAaHHoW mnpoaykuuu. Llens wuccnenoBaHus:
BBISIBIICHHE W HIeHTH(UKAIUS (hayHBI YePEITHEBOTO cajia Ha rore KeIpreI3cTana Uit HCClIeJOBaHUs
HKOMETOJI0B OOPHOBI BpeIuTeNeil KOCTOUKOBBIX PACTeHUH. 3a/1aun MCCIeOBaHus: 1) BBISIBICHUE U
UACHTUUKAIMS OpPraHU3MOB B arpoleHO3e YEepelIHeBOro caja; 2) Kiaccuukanus Ha
OuoJIOTMYeCKHEe TpYMIbl, 3) CpPaBHEHHE ONBITHOIO M KOHTPOJBHOIO Yy4yacTkoB. MccienoBaHus
MPOBOAMIIACH B OCCHHE-BECEHHHME TEpHOABI Ha 2-X OMBITHBIX ydyacTkax lOra Keipreicrana 3a
2021-2022 ronel. B pe3ynbrare ObLIM BBIABIEHBI U UACHTU(DUIMPOBAHBI BUIbI (QayHbI, KOTOpbIE
coctaBuwid 26 BuaoB. M3 HuX HamOONBIIMM OTPSAOM SIBHIMCH >kecTKOKpbuible (Coleoptera)
(26,9%), 3a xoropeiMu cienyroT dvemyekpbuible (Lepidoptera) m paBHOKpbUIble (Homoptera)
(19,2%) n nepenonuarokpsiisle (Hymenoptera) (15,4%). 3nauennem mesbiie 10% sBIstOTCS
cinenytoume  otpsanael:  aBykpeuible  (Diptera)  (7,7%), axapudopmubie  (Acariformes),
nonyxkectkokpbuibie (Hemiptera), cetuatokpeuibie (Neuroptera) (3,8%). Ilpu 3TOM &KeCTKOKpBLIbIE
(26,9%), yemyekpbuIble BPEAMTENH COCTABISIOT OCHOBHYIO 4acTh OMOMACCHI arpolieHo3a caJloB
(19,2%), aBnstoTCS AOMUHHUPYIOIIMMU U Hanbojee BpelnoHOCHBIMU. [IpolleHTHOE COOTHOLIEHUE
KapaHTUHHBIX BUJOB BpeaUTeNed Ha 2-X ydacTKaxX MOKa3aJl, YTO YYacTOK IOABEPTaIONIMKACS
€XKEroJHON TEeCTHIUAHON Harpy3ke mMeeT 20% KapaHTHHHBIX BHJIOB OT BHJIOBOTO COCTaBa H
OTCYTCTBHS 300(haroB Ha yuyactke. MlHas cuTyanus Ha HeoOpaOaTbIBaeMOM NECTULUAAMU OIBITHOM
yuyacTtke Ne2, rjie HeT KapaHTHHHBIX BUJIOB, UMEETCsI OMOKOHTPOJIb U COXPAaHEHO OHOpa3HooOpasue
C MHOYKECTBEHHOCTBIO TPOYUIECKHUX CBSI3EH.

Abstract. Research of agroecosystem is a comprehensive study of one species with in

biocenosis taking into account integrated plant protection to increase output. Gardeners in
developing countries most often resort to the use of highly toxic universal pesticides, which leads to
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the Pesticide Syndrome with general decline of these products. The purpose of the research is to
identify fauna of the cherry orchard in the south of Kyrgyzstan to apply eco-methods to control pest
of stone fruits. Research objectives: 1) identification of organisms in the agrocenosis of the cherry
orchard; 2) classification into biological groups; 3) comparison of the experimental and control
fields. Our work was carried out in the autumn and spring periods on 2 experimental fields in
the South of Kyrgyzstan for 2021-2022. The identified fauna species comprised of 26 species,
which are: Coleoptera (26.9%) the largest order; followed by Lepidoptera and Equidoptera
(Homoptera) (19.2%); and Hymenoptera (15.4%). The others are less than 10%: Diptera (7.7%);
Acariformes; Hemiptera; Neuroptera (3.8%). At the same time, Coleoptera (26.9%) and
Lepidoptera pests make up the bulk of the biomass of the agrocenosis of cherry orchard (19.2%)
which dominants and most harmful. The research field no. 1 with annual pesticide load has 20%
quarantine pest species with no zoophages among identified species. Whereas non-pesticide-treated
field no. 2, no quarantine species, there is biocontrol and with richer biodiversity where trophic
relationships is preserved.

Knrouesvie cnosa. miogoBbie caJibl, HACCKOMBIC-BPCAUTCIIM, BPCAHBIC KIICIIU, KAPAHTUHHBIC
BpCANUTCIIN, HC KAPAHTUHHBIC BPECAUTCIIN, IICCTULIUAHAS HAI'PY3Ka.

Keywords: orchards, pest insects, pest mites, quarantine pests, non-quarantine pests, pesticide
load.

Yrpo3bl, UCXOAAIIME OT BpeOUTENed pacTeHHid, ceifuac Oounblie, 4yem korma-nubo [1].
OCHOBHBIMU TIPHYMHAMH SBISIFOTCS (2) 3HAYUTEIHHOE YBEIMYCHHE OOBEMOB, BUIOB TOBApOB U
MIPOUCXOXKIACHUSI TOPTOBJIM PACTUTEIBHBIM MaTEpPHAIIOM M3 TPEThbUX CTpaH; (0) BHEAPEHUE HOBBIX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYIBTYP; (B) BO3[ACHCTBHE M3MEHEHHOTO KJIMMaTa, BIMAIOIIAE Ha
pacrpeieieHue BpeAHbIX OPraHM3MOB U UX niepeHOCUHKOB [ 10].

[ToBbimenne 3((HEKTUBHOCTU 3aIIUTHI CAJOB OT BPEIUTEIICH BO3MOXHO IPU ITOCTOSHHOM
(DUTOMOHUTOPHUHTE, KOTOPHIA TIO3BOJSIET KOHTPOJMPOBATH PA3BUTHUE BPEIHBIX OPTaHU3MOB,
yCTaHABIMBaTh TEHACHIMIO W3MEHEHUs BHUJIOBOTO COCTaBa M BHYTPHUIOMYJIALMOHHBIX CTPYKTYP
SHTOMO]AyHBI, BBISBISATH OYard W MPUYMHBI MOSBICHUS BPEIUTENEH, ONpenesaTh BUI0BOW COCTaB
suTomMo(aynsl [15]. s mopaepkaHus WHTErPUPOBAHHOTO TIOAXOAAa B UEPEIIHEBBIX Caaax
M3HAYaJIbHO HEOOXOAMMO OTPECIIUTh BUIOBOM COCTAaB BPEAUTENICH U IPYTUX HACEKOMBIX y4acTKa,
MOJPA3IeTUTh Ha OMOJIOTHYECKHE TPYIIIBI U OMPEACTUTh CTETIEHb BPEOHOCHOCTH COOTBETCTBEHHO.
[Ipu pa3paboTke COBPEMEHHOW TEXHOJOTHH YIPABIECHUS arpodKOCHUCTEMON IIJIOAOBOTO caja
HEOOXOAMMO YYUTHIBATh 3aKOHOMEPHOCTU (POPMHUPOBAHUS U (PYHKIITMOHHUPOBAHUS YHTOMOIICHO30B,
TpodUUYECKHE CBSI3M, SKOHOMHYECKHE TIOPOTH BPEIOHOCHOCTH, METOMbI DKOJIOTHYECKOW W
HSKOHOMHYECKOM OILIEHKH 11eTIeCO00pa3HOCTH BBIOOpa CMOCOOOB, CPEICTB U CPOKOB 3aIUThHI
pactenutii [15].

Jns 3amuTsl yepemHu (Prunus avium L.) oT BpeauTeneldl B KOMMEpPUECKHMX CaJax dYacTo
WCIIONTB3YIOTCS TIECTHIINIBI, HO HEKOTOPBIE M3 HUX OKa3bIBAIOT HEOIArompuUsITHOE BO3/ICHCTBHE HA
OKpyXaromryro cpeny. EcrecTBeHHBIE Bpard MOTYT OOECHEUHTH 3aIUTy OT BPEAUTENICH, HO IO
CPaBHEHHUIO C OKpYyXalollel cpenoii oOuTaHWs, HE CBA3aHHOW C pPacTEHUEBOACTBOM, UX
YHCIIEHHOCTh OOBIYHO HEBEIHMKA B CHCTEMax MHTEHCHUBHOTO BEICHHUS CEIhCKOTO Xo3siicTBa [12].
Bornpimas gacTh COBPEMEHHOTO MPOM3BOACTBA YEPEUTHU SBISICTCS BBICOKOMHTCHCHUBHBIM, U B
HEKOTOPBIX CTpaHaX, TakuX Kak BemukoOputanus u CHIA, nys 3amyThl TUIO0B OT TOBPEXKICHUHA U
0oJe3Hel HCIONB3YIOTCS TOTUATHIICHOBBIE TUIeHKH [3, 7, 13].
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OpnHako MCIOIB30BAaHNUE YKPBITHM MOXET YCHUJIUTh BPEAUTENEH, TaKuxX Kak Panonychus ulmi
[7] u Tetranychus urticae, KOTOpbIC TTIOBPEKAAIOT JINCThS, CHIKAS YPOKAHHOCTh BUIITHU [8].

UepelrHsa Takke TMOpaKaeTcss JAPYTMMU  YICHUCTOHOTMMHU  BPEIUTENSIMHU, KOTOpPbBIE
HENOCPEACTBEHHO aTaKylOT IUIObI, MPUBOAS K notepe ypoxkas 1o 100%, ecnu ux He jieuuts [S].
[ToaTromy cekTtop BocCTpeOOBaH albTEepHATHUBHBIMU W 0Oojee YCTOWYHMBBIMU MOIXOIAaMHU K
MIPOM3BOJICTBY YEPEIIHW B paMKaxX KOMILUIEKCHON OopbObI ¢ Bpeautensmu (IPM). EcrecTBeHHbIC
Bparu, BKJIIOYasi XUITHUKOB M Mapa3suTouaoB [4, 9] MOTyT 00ecreunTh BHICOKHI YPOBEHb YCIYT 110
6opbbe ¢ BpeauTensMu (OMOIOTMYECKHN KOHTPOJIb) B pamkax 3¢¢exTuBHON cTparerun [PM,
CHW)Kasi JaBJICHWE BpeauTeled u moBpexacHue 1mionoB [8]. OmHako OHM MOTYT OBITH
MHOTOYHMCIIEHHBI U Pa3HOOOPA3HbI TOJBKO HA MOCEBHBIX IJIOIIAASX, €CIIH UX MOAACPKUBATD 32 CUET
MIPEIOCTABIICHUST YOSKHUII M MUIIEBBIX PECYPCOB (HApUMeEp, aJbTePHATUBHON MTOOBIYM, HEKTapa U
neuUTbIlE) [11]. Takoil moaXoa K COXpaHEHHIO OMOJIOTHYECKOro KOHTposst K [IPM Moxker nexars B
OCHOBE yCTOMYMBOIO TMPOU3BOJACTBA MPOAYKTOB MHUTAHHs, KOTOPbI TpebyeT HOBBIX
HcclieIoBaHui [2].

Mamepuan u memoowl uccieoosanus

PaGora mpoBoauiack B OCEHHE-BECEHHHME MepUOAbl Ha 2-X ywyacTkax: Omickas o0nacts,
Kapacyiickuii paiton, ceno Hapuman, ruomans ydactka 1 ra (manee yuactok Nel). Ha yuactke Nel
B OCHOBHOM COPT uepentHu BayioBeiii 3 u paHHecmesnoi xentoil yepenrHu. JlepeBbsi MocakaHbl B
2005 romy, 18-neTHuit caj, pacCTOSIHUE IEPEBBEB MO 5 M C KaXI0H CTOPOHBI.

UYepemHio OMPBICKUBAK €XKErofgHo mnectunuaoM bu-58-M (nmelicTByromiee BeIIECTBO
Humeroar 400 r/n KD), ¢ 2005-2020 rr., Gonee arpecCHUBHBIM MECTUIUA HPUBEN K YHAAKY
MMMYHHTETA JEPEBbEB, PE3UCTEHTHOCTU K NECTUIMIaM, YBEJIUYEHHUIO 3a00JIeBaHUN U BpeauTenei
cazna. 2021-2022 rr. caj He ONPBICKUBAJICS.

Bropoii onbITHBIN ydacTok HaxoautTces B . Om ynuna Bumienka, momans ydactka 0,01 ra
(manee yuactok Ne2). Ha ywyactke No2 «BanoBblii 3» cOpT YepellHUd C paHHECIENON uYepelrHei.
Hepebst nocaxxensl B 2020 roay, 3-1€THUE CaXKEHIIbI, PACCTOSIHUE YEPELIHU JAJEKO MOCAKEHBI
(10 M u 60nee). Can HEe OIIPBHICKUBAJICS BOOOIIIE.

Hcnonb3oBanuck: 1) ¢epomonnsie noBymku ¢ P307 — Attractant (Rhagoletis cerasi);
2) xenTeie nunkue JoBymku Yellow sticky traps (YSTs).

JloByuiku yctaHosieHbl B Mae 2022 rofa, BHyTpU U BOKPYT cajia C F0T0-BOCTOYHON CTOPOHBI,
3aKpEIUICHbl BHYTPU KPOHBI YEPEITHEBOTO JEPeBa, HA KaXKIOM TSTOM JIEPEBE C KAKIOM CTOPOHBI.
PacnionoxeHsl Ha BETBAX, JETKO BUJHBI U JOCTYIIHBI JUIsI HACEKOMBIX, Ha BbicoTe 1,5-2,0 M oT
MMOBEPXHOCTH 3E€MJIH.

Pe3zynemamol u 0ocyscoenue

[Tocne wuneHTudukanuu BpeauTeneid IuonoBoro (uepemnu) cama No 2682; 2685
CBHJIETEJILCTBA KApAaHTUHHON (uTOcaHUTapHOM 3kcnepTu3bl ot 07.06.2022 1. Ouickoit 1aboparopun
M0 KapaHTUHY PACTEHUN BBISIBICHO:

1. Yuactok Nel:

BrisiBneHo:

Kapantunneie: BocTouyHas 1wiogokopka (Grapholita molesta), TyroBas muTOBKA
(Pseudaulacaspis pentagona), kanugopuuiickas muroka (Quadraspidiotus perniciosus).

He xapantunnbie: BumHeBas myxa (Rhagoletis cerasi), ciuBoBas miomoxopka (Grapholita
funebrana), ckocape moneprossiii (Otiorhynchus ligustici), posannas mucroseptka (Archips
rosana), mponronocuk rpyiesbiii (Phyllobius pyri), BumneBblii causucteiii nummabinuk (Caliroa
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cerasi), mumasinuk BumHeBsd OnexHonoruit (Cladius pallipes Lepeletier, 1823), munuibimuk
KOCTOYKOBBIH enThiii tmomoBeiil (Hoplocampa flava L.).

2. Yyactok Ne2:

KapaHTHHHBIX BPEAHBIX OPTaHU3MOB HE BBISBJICHO.

BeisiBiieno: BumHeBbIi gonroHocuk (Rhynchites auratus), BuimneBas mobGeroBas MOJIb
(Argyresthia pruniella), ¢pykrosas mposodpuna (Drosophila melanogaster), tnmu (Aphidoidea),
3eMJITHUYHBIA  uepHOnsTHUCTBIM mwmwibiiuk  (Allantus — cinctus), ckocapb  JIrOLIEPHOBBII
(Otiorhynchus ligustici), monronocuk rtpymessiidi (Phyllobius pyri), BumHeBbId CIU3UCTBIN
bk (Caliroa cerasi), mummnsinuk BummHeBbid Oneanonoruii (Cladius pallipes Lepeletier,
1823), muaMIbIIMK KOCTOYKOBBIM KkentThid IutogoBeiii (Hoplocampa flava L.), 3marormasku
(Chrysopidae); xyku mienkynsl (Elateridae), monronocuk manuHHO-3eMisiHHUHBIA (Anthonomus
rubi), wacrosmme mucrobmomku (Psyllidae), mnmxamka 3emenas (Cicadella viridis), Oypsrit
wionoBelid kiemr (Bryobia redikorzevi), kimon cremnmsik tpaBsuoi (Lygus rugulipennis), mucroen

sunHeBbIi (Orsodacne cerasi (Linnaeus, 1758)).

Tabnuua 1.
KITACCUDPUKALINA U BUOJIOTUYECKHUE I'PYIIIIBI HACEKOMBIX
Buo Omps0, cemeticmeo, poo Yuacmox buonozuuecxas
epynna
Byps1it mnooBsIit Otpsin: AxapuopMHBIEC KIS 1,2 Bpenurenu miogoBbIx

ket (Bryobia
redikorzevi)

Acariformes
CewmeiictBo: Kitemu 6ypoie Bryobiidae
Pox: Bryobia

KOCTOYKOBBIX KYJIbTYP

TepHoBas MoJb- Otpsn: Yerryekpoiasie (baboukn) 1 Bpenurenu miogoBeix
mamotka (Stigmella  Lepidoptera KOCTOYKOBBIX KYJIbTYP
plagicolella Cemeiicto: Momm-mamrotkn Nepticulidae

Stainton) Pon: Stigmella

Buinnessrit Otpsn: Kectkokpouisie Coleoptera 1,2 Bpenutenn miogoBbx
JOJITOHOCHK CewmeiictBo: TpyOkoBepTsI Attelabidae KOCTOYKOBBIX KYJIBTYP
(Rhynchites auratus)  Pox: Rhynchites

3a0070HHHUK Ortpsin: XKectrokpsuibie Coleoptera 1 BpenuTeny miogoBbIx
mromoBeii (Scolytus  Cewmeiicto: Kopoensr Scolytidae KYJIBTYP

mali (J. M. Pox: Scolytus

Bechstein, 1805))

Po3zannas Ortpsin: Yemryekpouisie Lepidoptera 1,2 BpenuTenu miogoBbIx
JMCTOBEPTKA CewmeiictBo: JlucroBeptku Tortricidae KOCTOYKOBBIX KYJIBTYP
(Archips rosana) Pox: Archips

BocTounas Otpsn: Yemryekpsiasie Lepidoptera 1 Bpenurenu miogoBbix
TUIO/I0KOPKA CewmeiictBo: JlucroBeptku Tortricidae KOCTOYKOBBIX KYJIETYP
(Grapholita molesta) Poxa: Grapholita Kapanmunnoil 6uo
TyToBast IUTOBKA Otpsan: PaBrokpeuteie Homoptera 1 Bpeautenu miogoBbIx
(Pseudaulacaspis CewmeiictBo: IlluroBku Diaspididae KOCTOYKOBBIX KYJIbTYP
pentagona) Pos: Pseudaulacaspis Kapanmunnuotii 6uo
Kamudopuuiickas Ortpsa: PaBHokprLIbIe HOMOptera 1 Bpenurenu mioaoBbIx
LIMUTOBKA Cewmeiicto: llluroBku Diaspididae KOCTOYKOBBIX KYJIBTYD
(Quadraspidiotus Pox: Quadraspidiotus Kapanmunnwiil 6uo
perniciosus)

Bumnesas myxa Ortpsin: [IBykpbuisie Diptera 1 Bpenurenu mioaoBbIx

(Rhagoletis cerasi)

Cewmeiicto: ITectpokpsuiku Tephritidae
Pox: Rhagoletis

KOCTOYKOBELIX KYJIBTYP
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Buo Omps10, cemeticmso, poo Yuacmox Buonozuuecrkasn
epynna
CnuBoBas Otpsia: Yemryekpouisie (babouxm) 1 Bpenurenu miaoaoBeIx
IIOI0KOPKA Lepidoptera KOCTOYKOBBIX KYJIbTYP
(Grapholita CewmeiictBo JIncroBeptku Tortricidae
funebrana) Pon: Grapholita
Ckocapb Otpsin: XKectrokpbuibie (XKyku) 1,2 MHOrOos1iHBIE BPEUTEIH;
JIFOLEPHOBBIN Coleoptera Bpenutenu miogoBbIx
(Otiorhynchus Cewmeiictso: onronocuku Curculionidae KyJabTyp; Bpemurenn
ligustici) Pon: Otiorhynchus JICKOPATUBHBIX KYJIBTYP
JonroHocuk Ortpsin: XKectrokpsuibie Coleoptera 1,2 Bpenurenu mioaoBbIx
TPYIIEBBII CewmeiictBo: Tpyokoseptol Attelabidae KYJbTYp
(Phyllobius pyri) Pon: Rhynchites
BuineBbIi Otpsia; [lepenonyaToKphLIbIE 1,2 Bpenurenu ninoaoBbIx
CIM3UCTHII Hymenoptera KOCTOYKOBBIX KYJIBTYD
mwtibiuk (Caliroa  CemeiictBo: [THITHIBIMKHE HACTOSIIHE
cerasi) Tenthredinidae
Pox: Caliroa
JB0ZRI0Z M0 800070 Otpsa; IlepenoHyaToKphLIbIE 1,2 Bpeautenu miogoBbIx
BUIITHEBBIN Hymenoptera KOCTOYKOBBIX KYJIBTYP
OJ1€ THOHOT U CewmericTBo. [TMIHIBIIMKY HACTOSIINE
(Cladius pallipes Tenthredinidae
Lepeletier, 1823) Pox: Cladius
KocToukoBbIit Otpsia: [lepenoHyaToKpELIBIE 1,2 Bpenurenu miogoBeix
JKENTBIN TUI0JOBBIN Hymenoptera KOCTOYKOBBIX KYJIBTYDP
OIWIBIIAK CewmeiicTBO: [TMIUABIIUKHA HACTOSIIIIAE
(Hoplocampa flava Tenthredinidae
L.) Pox: Hoplocampa
BumneBas Ortpsin: Lepidoptera 2 Bpenurenu miogoBbIx
moberosast MOJIb CewmeticTBo: Argyresthiidae KOCTOYKOBBIX KYJIBTYP
(Argyresthia Pox: Argyresthia
pruniella)
®pyxTOoBast Orpsin: JIBykpsutsie Diptera Bpenurenu 3anacos
aposoduia CewmeiictBo: po3odusr Drosophilidae
(Drosophila Pox: Drosophila
melanogaster)
He onpenenen Otpsan: PaBHokpeuteie Homoptera 2 Bpenurenu mnonoBex
Tmu (Aphidoidea) KOCTOYKOBBIX KYJIBTYD
3eMIITHUYHBIH Otpsn: [lepenoHuaTOKphIIBIE 2 Bpenurenu sronHeix
YEPHOIIATHACTBIN Hymenoptera KYJBTYp
HAIHIBITAK CeMelicTBO: [TMIIHABIIUKYA HACTOSIINE
(Allantus cinctus) Tenthredinidae
Pox: Allantus
35aTornasku Otpsn: Neuroptera 2 BUOKOHTPOIIb — TUYUHKH
(Chrysoperla sp.) CewmeiictBo: Chrysopidae 371ATOTJIa3KH MOCIAI0T
Pon: Chrysoperla PaCTHTEIILHBIX BpEIUTEICH
He onpenenen Otpsn: Kectkokpoutsie Coleoptera 2 MHOTOSITHBIE BPEIUTEIH;
Cewmeticto: XKyxku menkyns! (Elateridae) BPEIUTENIN OBOIIHBIX
KYJIBTYD; BPEIUTEIH
TUIOZIOBBIX KYJIBTYP;
JonroHocuk Ortpsin: XKectrokpsuibie Coleoptera 2 Bpenurenu arogHpix
MaJIMHHO- CewmetictBo: lonronocuku Curculionidae KYJIBTYD
3eMIISTHUYHBIN Pox: Anthonomus

(Anthonomus rubi)
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Buo Omps10, cemeticmso, poo Yuacmox Buonozuuecrkasn
epynna

He onpenenen Otpsn: PaBHokpeuisie Homoptera 2 Bpenurenu miogoBeix
CewmeticTBo: HacTtosmue muctobmomku KOCTOYKOBBIX KYJIBTYD
Psyllidae

IMuxanka 3eneHas Ortpsa: PaBHokpeIIEIe HOMOPtera 2 Bpenurenu mionoBbx

(Cicadella viridis) CewmeiictBo: Llukansr nesune Cicadidae KOCTOYKOBBIX KYJIbTYp
Pox: Cicadella

Kiron cremmsik Otpsa: Hemiptera 2 BpemuTenu oBOITHBIX

TpaBsiHOM (Lygus CemeiictBo: Miridae KYJIBTYD

rugulipennis) Pox: Lygus

JIucroen umaeBbiit  Otpsim: Coleoptera 2 Bpenurenu mioa0BbIX

(Orsodacne cerasi
(Linnaeus, 1758))

Cewmeticto; Orsodacnidae
Pox: Orsodacne

KOCTOYKOBBIX KYJIBTYP

Tab6muua 2.

MNPOUEHTHOE COOTHOLEHUME OTPAAOB MJEHTUO®UILTNPOBAHHBIX B1/I0OB
HA IBYX OKCIIEPUMEHTAJIbHBIX YHACTKAX

Omps0 Kon-60 Ilpoyenm
Acariformes 1 3,8%
Lepidoptera 5 19,2%

Diptera 2 7,7%
Homoptera 5 19,2%
Hymenoptera 4 15,4%
Neuroptera 1 3,8%

Hemiptera 1 3,8%
Coleoptera 7 26,9%
Bcezo 26 100,0%

N3 Tabauupsl 3 BUAHO, YTO MIACHTU(UIMPOBAHHBIE BHUABI (ayHbl Ha JBYX ydacTKax 3a
OIpeNeNIEHHBI TEepUoJ] COCTAaBWJIM 26 BHJOB, W3 HHUX HAUOONBIIMM OTPAIOM SBISIOTCS
xectkokpbuibie (Coleoptera) (26,9%); 3a KOTOPBIMH CIEIYIOT YENIyeKpbUIble MM 0a00uKu
(Lepidoptera) u pasHOkpbuible (Homoptera) (19,2%); u nepenonuarokpsuisie (Hymenoptera)
(15,4%). 3nauenuem menblie 10% sBisoTcs cneayromue oTpsaabl: AByKpbuible (Diptera) (7,7%);
akapugopmasle (Acariformes); nomyxectkokpsliabie (Hemiptera); ceruarsie (Neuroptera) (3,8%).

Tabmuna 3

[TIPOLIEHTHOE COOTHOILEHUE KAPAHTHUHHbBIX BUJIOB BPEJIUTEJIE HA YUACTKAX

buonozuueckas epynna

Yuacmox Kapa-Cyy

Yuacmox Buwenxa

Kon- %  Kapawmuunoiti %  Kon- %  Kapamwmunnoiti %
60 6uU0 60 6uo0

Bpenurtenu miogoBeIx 14 93,3 3 20 12 63,2 - -
KOCTOYKOBBIX KYJIBTYP
MHOT0sIIHbIC BPEINUTEIN 1 6,7 - - 2 10,5 - -
Bpenurenu 3anacos - - - - 1 53 - -
Bpeaurenu ArogHeIX KyIabTyp - - - - 2 10,5 - -
BuoxonTpons - - - - 1 53 - -
Bpeaurenu oBOMIHBIX - - - - 1 53 - -
KYJIBTYP
Htoro 15 3 19 0
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[Ipu 5TOM )eCTKOKpBLIbIE (26,9%), YellyeKpbUIble BPEAUTEIN COCTABISIOT OCHOBHYIO YacThb
O6uomaccsl arporenosa canoB (19,2%) u ABnsSOTCS AOMHUHUPYIOIIMMHU U Hanbosee BPEIOHOCHBIMHU.
OT0 Na0WIbHBIC, BBICOKO AJANTHUPOBAHHBIC K JIOOBIM HM3MEHEHHUsSM HacekoMble. OTHU U3 HHUX
MOBPEXKIAIOT FeHEpaTUBHbIE OPTaHbl (IUIOJ0KOPKH, CAJOBbIE JTUCTOBEPTKH), BBI3bIBAsl MOTEPU JO
80-90% ypoxasi, Ipyrue — BEreTaruBHbIE OpraHbl, MPUBOAA K ocbinanuto 10 100% mucTteeB, 4TO
3HAYUTENBHO Ocnabiser pacteHus [15].

VYyacrok Nel umeer 14 Bunos (93,3%) Bpeaurteneil miIOJ0BBIX KOCTOYKOBBIX KYIBTYp, 7€
3 u3 Hux 20% kapaHTuHHBIE U 6,7% MHOTrOsIAHBIE BpeauTenu. A ydacTok Ne2 wmeer 12 BHUIIOB
(63,2%) BpeauTeneil MIOAOBBIX KOCTOYKOBBIX KyibTyp, HeT (0%) KapaHTUHHBIX BUJOB, TIJI€
OCTaJIbHasl 4acThb MPUXOAUTHCA Ha MHorosaubix (10,5%); Bpenuteneit 3anaca (5,3%); Bpeaureneit
srogabIX Kyasryp (10,5%); Bpemutenu oBOmHBIX KynbTyp (5,3%) u OmokonTposb (5,3%). OT10
CBUJETEIBCTBYET O TOM, 4YTO y4yacToK Nel moaBepraromuiics exeroqHod NMECTHIMAHON Harpyske
umeeT 20% KapaHTHMHHBIX BUJIOB U HET 300(haroB Ha y4yacTke. MIHasi cuTyalrs Ha ONBITHOM y4acTKe
Ne2, e HeT KapaHTUHHBIX BHJIOB, MMEETCS OHMOKOHTPOJIL M COXPaHEHO OmopazHooOpasue ¢
MHO>X€CTBEHHOCTBIO TPOUUECKHUX CBSI3EH.

PrIHOYHBIE CTaHAAPTHI CETOAHAIIHETO CIPOCa, OCHOBAHHBIE HA BHEIIHEW MPUBIEKATEIILHOCTH
TJI0ZI0BOM MPOIYKIIMHU YTOOBI, OBLIN MA€aTbHON POPMBI, SIPKOM OKPACKU U JIMIIEHHBIE BCAKOTO poaa
IIATEH, TOTJa KaK MUTATSIIbHOCTh U OMOXMMHYECKHI COCTaB HE (POKYCHUPYETCS] Ha pacCMOTpPEHUE.
OTO OOCTOATENHCTBO 3aBBINIAET TPEOOBAHUS MPEMSATCTBYIONIEE BO3/CIIBIBAHUIO JKOJIOTHYECKU
YUCTOM MPOAYKLUMH, OTUM CHOPOBOLMPOBAHBI JEHCTBUS CAZOBOJOB Ha MEHEE IKECTKUE
SKOHOMHYECKHe Tmoporun BpeaoHocHocTu (DIIB), mocreneHHOe CHIKEHHE UUCICHHOCTH
€CTECTBCHHBIX BparoB, 3HAUUTEIHLHOE COKpAIEHWE NPUMEHEHUS XUMHUYECKUX TMECTHIUIOB U
oOoramieHne OHMOXMMHUYECKMX CBOMCTB IIIOMOB. Bce ke Kak BHAHO, M3 Halled TaOIUIbI
MIPOU3BOIUTENb JCJIaeT CTaBKy HA MPUMEHEHUE BBICOKOTOKCUYHBIX YHUBEPCAIBHBIX MECTUIIUIOB U
OKa3bIBa€TCA B KPYrOBOPOTE B CJEICTBUM POCTAa MECTULUIHOW HArpy3Kd U PE3UCTECHTHOCTH
¢dutodaroB u MaccoBoil rubenu 300(haroB, YTO MPUBOAUT K KOJUIAINCY JACUCTBYIONIEH MPOTrPaMMBbI
XUMUYECKOW 3alIuThl 1O TPUYMHE €€ BCE YBEIMYMUBAIOIICHCS HEPEHTAO0CIbHOCTH U HE
s¢pdextuBHOCTH [6, 14].

3aknoyenue

[Tpummmy K BBIBOIY, YTO HCIOJIH30BAHHE BBICOKOTOKCHYHBIX YHHUBEPCATBHBIX IMECTUIUIOB,
MIPUBONT K «IIECTUIMITHOMY CHHAPOMY» U 00IIEMY YITaJIKy TaHHOH MPOTYKITHH.

WNnentudunupoBanu Buasl (ayHbl, KOTOpbIE COCTaBUIM 26 BUIOB, W3 HUX HAHOOIBIINM
OTpsiIoM SIBISIOTCS KecTKOKphUTbie (Coleoptera); 3a KOTOPHIMH CIEAYIOT YEUIyeKpbUIbIE WU
6abouxu (Lepidoptera) u paBHokpsuibie (Homoptera); BpeauTenn COCTaBISIIOT OCHOBHYIO 4YacTh
OMOMacCHI arpoIeH03a CaIoB U SBJISIFOTCS JOMUHHUPYIOIIUMHU U HarnOoJIee BPEIOHOCHBIMH.

[Toka3aTenu MPOLIEHTHOTO COOTHOIICHUS KapaHTHHHBIX BUIOB BpeIuTENed Ha 2 ydacTKax
MoKa3aj, YTO YYacTOK IIOJIBEPTalolIUiCcs eXEeTroqHOW TMecTUIMAHOM Harpy3ke wumeeT 20%
KapaHTHHHBIX BHJIOB W HET 300(aroB Ha ydacTke. MIHas cHTyalus Ha ONBITHOM ydacTke Ne2, rie
HET KapaHTUHHBIX BHJIOB, MMEETCS OHOKOHTPOJIb M COXPaHEHO OuopazHooOpazme ¢
MHOKECTBEHHOCTBIO TPOPUIECKUX CBS3CH.

Eﬂaeodapﬂocmu: MCCJIQOOSCZHM& npe()cmaeﬂeuﬁoe 6 2Mmou cmamove, AGIAEMCS YACMbIO

KaHOUOAmCKoU — ouccepmayuu  OCHO8HO20 asmopda. Bweipascaem  6Oracooaprocmv  Quickou
nabopamopuu no KapaHmuHy pacmeHull u 61a0eabydm ONbIMHBIX YUACTKOS.
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METHODS FOR THE DETERMINATION OF FIRE BLIGHT
ON POME FRUIT CROP PLANTS IN THE WESTERN PART OF AZERBAIJAN

©Guliyeva Z., ORCID: 0009-0006-8773-6978, Azerbaijan State Agrarian University,
Ganja, Azerbaijan, zumrud248@gmail.com

Annomayusn. bBaxkTepuanbHBIA OXOT, BBI3BIBaeMbIN Erwinia amylovora (Burrill, 1882)
Winslow et al., 1920, npuBOAUT K 3HAYUTENBHBIM MOTEPSIM MPOU3BOACTBA B CTpaHaX, KOTOpbIE
SBJISIIOTCSI TIEPBBIMU B MHpE IO IMPOU3BOACTBY CEMEUKOBBIX KYIbTyp. OCHOBHOM MyTh 3apa)KeHUs
MHOTHUX IUIOAOBBIX KYJIBTYP, B TOM 4HCJI€ S0JI0OHb U TPYLI IPOXOJUT Yepe3 BHOBb PaCIyCTHUBIINECS
LBETKU. bakTepus 3uMyeT B TKaHU KOpPbI 10 Kparo 53B, 0Opa30BaBIIMXCSA HA BETBSAX U CTEONAX B
pe3ynbTare 3apakeHHsl B MPEbIAYIIEM rOy U CTAHOBUTCS MCTOUHUKOM 3apPAXKEHUS B CIICAYIOIIEM.
OmnpeneneHue pacupoCTPaHEHHOCTH 00JIE3HU Ha TEPPUTOPUSAX ¢ OOIBIIUM KOJIMUYECTBOM IIOOBBIX
CaJI0B BAKHO C TOYKH 3peHust 60ppObl ¢ Oose3Hbto. [loaToMy 11€51b10 pabOTHI SBISETCS U3ydEHUE
pacmpocTpaHeHHOCTH 3aboneBanus B [sHmka-/lamkecanckom u ["a3ax-ToBy3CKOM SKOHOMUYECKUX
paifoHax, a Takke TOYHas JUArHOCTUKA IOJIYYEHHBIX M30JATOB E. amylovora KilacCUYECKUMH U
MOJIEKYJIIPHBIMH MeToJaMH. J{Js1 3TOro AepeBbsi B MCCIENyeMbIX SOJOHEBBIX U IPYLIEBBIX CaAax
Obutn 00cienoBaHbl HAa 0ONE3HB, U3 3apaKEHHBIX PACTCHUH BBINEIECH BO30OYAMTENb, MPOBEACHBI
Moponoruueckuif, OMOXUMUYECKUN, (PUINOJOTUUECKUI M MOJEKYISIpHbIM aHanusbl. Cpeau
36 OakTepualbHBIX HM30JISATOB, IMOJYYEHHbIX W3 27 00pa3loB 3apakeHHBIX pacTeHuil, B 11 B
pe3ynbrare MOp(OIOrnYecKrx, ONOXUMUYECKUX, (PU3UOTOTMUECKUX U MOJIEKYISIPHBIX TECTOB ObLIa
onpenenena Erwinia amylovora.

Abstract. Fire blight caused by Erwinia amylovora (Burrill, 1882) Winslow et al., 1920 causes
significant production losses in the world’s leading pome fruit crop producing countries. The main
route of infection of many fruit crops, including apple and pear trees, is through newly blooming
flowers. The bacterium overwinters in the bark tissue along the edges of cankers formed on
branches and stems as a result of infection in the previous year and becomes a source of infection in
the next year. Determining the prevalence of the disease in areas with a large number of orchards is
important from the point of view of disease control. Therefore, the purpose of the work is to study
the prevalence of the disease in the Ganja-Dashkesan and Gazakh-Tovuz Economic Regions, as
well as the accurate diagnosis of the obtained E. amylovora isolates using classical and molecular
methods. For this purpose, trees in the studied apple and pear orchards were examined for
the disease, the pathogen was isolated from infected plants, and morphological, biochemical,
physiological and molecular analyzes were carried out. Among 36 bacterial isolates obtained from
27 samples of infected plants, Erwinia amylovora was identified in 11 as a result of morphological,
biochemical, physiological and molecular tests.
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Knroueswvle cnosa: minonoBoaACTBO, s0I0HS, TPyIIa, TIIOJOBBIC CaJlbl, JPBUHUS, OaKTepUATHHBIN
0JKOT, MOJIEKYJISIPHOE OTIPE/ICIICHHE.

Keywords: fruit growing, Malus, Pyrus, orchards, Erwinia amylovora, fire blight, molecular
determination.

Bonpias wacte o0mero o0beMa CEIbCKOXO3AWCTBEHHON TMPOAYKIMM HAIIed CTPaHBI
MPUXOIUTCS Ha CaOBOACTBO. SI010KM M rpymn UMeroT st AzepOaiimkana O0JIbIION MOTEHIUAI C
TOYKU 3peHUs MpousBojacTBa U Tepputopur. B 2021 rogy Ha moceBHOM mmiomaau B [dHmxka-
Jamkecanckom u ['azax-ToBy3CKOM SKOHOMHUYECKHX paiioHax Obuio 2576,4 ra siomok, 1409,5 ra
rpyu u 372,8 ra aiBbl.

CymiecTByeT MHOKECTBO (PHTOMATOI€HHBIX BUPYCOB, TPUOOB U OaKTepHaIbHBIX 3a00JI€BaHUH,
BIMSIOUIMX HAa MPOAYKTUBHOCTh M KAyeCTBO CEMEUKOBBIX pacTreHuil. Cpeau 3Tux 3a0oiieBaHUM
OHUM U3 Haubojee BPEIOHOCHBIX OakTepuaiabHBIX 3a00JieBaHUN sBISETCS OakTepuanbHas
oxoroBasi Oosie3Hb. CoOIIacCHO BCEMUPHOMY HCCIIEOBAHNIO, OAKTEpUAbHBIA OKOT BBI3BIBAET
Erwinia amylovora (Burrill, 1882) Winslow et al., 1920, Bxoxsmas B IeCATKY OCHOBHBIX
OakTepuanIbHBIX 3a00JCBaHU, BIUAIOMIMX HA YPOXKAWHOCTh M KadeCTBO CEIbCKOXO3SHCTBEHHBIX
KYJIBTYp BO BceM mupe [2, 3, 5, 12].

E. amylovora — TtpamoTpunarenbHblii (haKyIbTaTHBHO-aHA’POOHBIH MAOYKOBUIAHBIA U
MEPUTPUXO3HBIA KTYTUKOBBIN OaKTepHaJIbHBIN (UTOMATOTCH, NPUHAMISKAMUNA K CEMEHCTBY
Enterobacteriaceae [14]. Kinerku OakTepuii BUPYAECHTHOIO WM AaBUPYJICHTHOTO THUIA HMMEIOT
pasmepsl 0,6-2,5%0,5-1,2 mxMm. Touka Tepmuueckoil rubenu OakTepuil, pacTylux in vitro TpH
temmneparype 21-28°C, cocrasmser 45-50°C, a ontumanbHoe pazsutne pH — 6,0-7,5°C. B
JTUTEpaType COOOMIaeTCsi, 4YTO BO3OYOUTENb BBI3BIBACT 3a0oieBaHue y 129 BUIOB pacTeHU,
npuHaIexKanmx K 37 ponam cemeiictBa Po3ouBerHbie. K Hanboee BaxHBIM MI0A0BBIM I€PEBBSM,
HSKOHOMHYECKH MOBPEKIaeMbIM E. amylovora, OTHOCSTCS rpylia, 1010Hs, aiiBa [16].

Mamepuan u memoOowt ucciedosanus

Uccnenoanus nposoawnuce B cene lamannsl [Ilamxupcekoro paiiona, Ieiirensckoro,
Camyxckoro, ToBy3ckoro paiioHoB. B Mmae-aBrycre 2019 rona OblIM HpoOBEAEHBI MapUIPyTHBIE
MPOBEPKU B pailOHax BbIpaliMBaHus sIOJOK W rpyul. McciemoBaHuss MPOBOAMINCH B 5 pa3HBIX
S0JIOHEBBIX U 6 pa3HBIX TPYIIEBHIX CajJax B 8 pa3nuuHbIX cenax 4 paiioHoB. KonnuecTBo AepeBbeB,
MOUIeKAIINX H3YYCHHUIO TIPU MAapIIPYTHHIX OOCIEIOBaHUSAX, PACCUUTHIBAIIOCH MO OOIIeMYy
KOJINYECTBY JIEPEBHEB B KaXKJIOM HAYYHOM IIEHTPE C YUETOM KOJIMYECTBa JepeBheB B peruonax [10]
U OMPENeNsIoCh ISl BKIIOYEHUSI B MCCIIEIOBAaHUE. 3apaXEHHOCTh JIEPEBHEB BBIPAXKAIHU TI0 IIKaJIe
TspKecTH 3aboeBanus ot 1 jgo 10 [16].

B o0cnenoBaHHBIX cagaX pacCUMTHIBAIM 4YacTOTy pacmnpocTpaHeHuss Oonesnn (P —
pacpoCTpaHEHHOCTh), TIPOLIEHT 3apaxeHHOCTH (I — 3a0o0yieBaeMOCTh) U TSKECTh 3a00seBanus (S
— TSDKECTh) [4].

B naGoparopuro amnsi BbAETEHUST OBLJIO TOCTABICHO 27 pa3iMyYHBIX 00pa3oB ¢ TUIMUYHBIMU
CUMITOMaMH 3a00JieBaHUS, KOTOpPhIE XPAHWINCh B XOJIOMWIbHHKE Tpu Temmeparype +4°C mo
Havajia BBIJIEJIEHUs Tiporiecca 3aboneBaHusi. OCHOBHBIM OOBEKTOM HCCIICIOBAHUS SBIISIOTCS
3a00JIeBaHUsI OCHOBHBIX OaKTepHalbHBIX Oose3Hel (Erwinia amylovora) s610HU, TPyIIU U aliBblL. Y
coptoB lonaen [enumec, 'ana GonbHbIe 00pa3ipl (MOOETH, TUCTHS, BETKH) COOMPAIIU C JEPEBHEB C
Mpu3HaKaMu OaKTEepHaTbHOTO OXOra B ampene, Mae, HWIOHe, uione. HaOmromeHuss B camax
npoBoamIHCh 1Mo Moaenu Jlazaposa [10], a MUHUMaIbHOE KOJMYECTBO JIEPEBHEB, MOIJICIKAITUX
00cTeIOBaHMIO B CajiaX, OMPEAEIISIIOCH IO 00IIeMy KoJInuecTBy aepeBbeB (Tabmuma 1).
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Tabmuma 1
KOJIMYECTBO AEPEBBEB, IOAJIEXXAIIIMX HABJIKOJIEHUIO
Obwee konuwecmao oepesves Konuuecmeso depesves noo nadiooenuem
1-20 20
21-70 21-30
71-150 31-40
151-500 41-80
510-1000 15%
Bonee 1000 5%

TsokecTh 3a00€BaHuUs Y pacTeHUH U3MEpsUIH 110 mkaje oT 1 mo 10, amantupoBaHHoON Zwet 1
Keil [20] (Ta6muma 2).

. Tabnuna 2
CTEIIEHb PA3BUTHWA BOJIE3HU V PACTEHUN

1 6amn [Tpu3HakoB 00JIC3HU HET

2 Ganna 1-3% cuMnTOMOB MJIM HAOMIOJCHNUE CUMIITOMOB Y zeTeii 1 roxa

3 Gamna 4—6% cuMnTOMOB MM HaOMIOIEHUE CUMIITOMOB y AeTeil 1-2 ner

4 Ganna Cumnromsl Habmoaatorest y 7-12% wunu y 1/8 nereit B Bo3pacte 1-3 et

5 6ansos Cumnromsl HabmoaatoTes y 13-25% nnu Y4 TpexieTHux neTen

6 6amioB VY 26-50% Habar0AaI0TCSI CUMIITOMBI WIIM CUMIITOMBI Y Y2 U3 3-1€THUX AeTel

7 6amioB 51-75% cuMNTOMOB WJIM CHMITOMOB HaOMIOJAIOTCA B /4 HIOKHUX 4acTed JepeBa U CTapbIxX
BETBCHU

8 6annoB 76—-88% cHMITOMOB WJIM CHMIITOMOB HAaOJIIOJAIOTCS Ha 2 HIDKHUX CTOPOH M CTaphIX BETBSIX
nepeBa

9 6amos 89-99% cuMNTOMOB MJIM CHMITOMOB Ha TYJIOBHUILE

10 6amnoB  100% cuUMITTOMBI WJIM THOENB BCETO JepeBa

Tsxects 3a0oneBaHMsl, 3a00JIEBAEMOCTh U PACIPOCTPAHEHHOCTh OOJIE3HHM B HCCIEIYyEMBIX
caziax paccuuThiBaiy 1o popmynam bopa u Kapamxu [2].

[Tocne ompeneneHus pacrnpocTpaHEHHOCTH OOJE3HW Ha JepeBbsix Mo mkaiae oT 1 mo 10
paccuuThIBaIN TXKECTh Oosie3HH (S), MPOLEHT 3apakeHus: Oosie3Hbio (I) U pacnpocTpaHEeHHOCTb
6one3nn (P) B cany mo cnexyromum Gopmynam:

Y. (koJ1. GOJIbH. JiepeBbeB X IlKaJjia 6aJ10B)

S= x 100
MaKCHUMaJlbHasl TSDKECThb 3a60J1eBaHUs X KOJUYECTBO HAa6JII0JaeMbIX 1epEBbEB
. Y. (k0J1. GOJIBHBIX pacTeHUH X S)
I x 100

KOJIMYECTBO HAOJII0/JaeMbIX JlepeBbeB X 100
> (konM4ecTBO CaZi0B € 6OJIE3HAMM)
x 100

KOJIN4YEeCTBO Ha6J'IlO,E[a€MbIX caJoB

Coop obpaszyos. CumnrToMarudeckue oOpasibl ClenyeT coOpaTh WHIUBUIYaJIbHO WIA B
KITyOOK M KaK MOXKHO CKOpee JOCTaBHUTh B JTabOpaTopuio U MO0 HAYaTh aHAIU3, TUOO COXPAaHUTh
npu Temrieparype 4—8°C. O0pasiibsl ObLITH COOpaHbI U3 IIBETKOB, KITyOHEITYKOBHII, BeTBEH, cTeOnel u
IUIOZIOB C CUMIITOMaMH 3aboiieBaHus. [Ipexie Bcero, HEOOXOAMMO YETKO OMPEACTUTh CUMIITOMBI
3aboneBaHui. XOTsI 0TOOpaHHBIE 0OPA3Ibl UMEIOT CUMITTOMBI 3a00I€BaHUH, SBISIOMUXCSI 00BEKTOM
uccienoBanus, Oonee I1enecoodpazHo, 4ToObl ITH 3a00NIeBaHUS HE HAXOMWINCh Ha TOCIETHHX
CTaausax cBoero pa3Butus. [Ipu cOope mpobd creayeT coOmoaarh 0OCTOPOKHOCTH, UTOOBI HE COOpaTh
CWJIBHO TIOBPEXKJICHHBIC YacTH pacTeHWi. [loToMy 4YTO B MOBPEKICHHBIX YaCTAX C OOJBIICH

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 107



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

BEPOSATHOCTHIO OynyT MPUCYTCTBOBaTh campodutHble opraHu3Mel. [1o 3Toil mpuunHe coOpaHHbBIE
00pa3ibl JOKHBI OBITh CBEXKHMH U 3€JICHBIMH [6, 7].

[Ipu otbope mpod M3 CUMITOMATHYECKOTO 300a CIIEAYET HCIOJIb30BaTh HEKPOTHYECKHUE U
3nopoBbie yactu. Ilpu orGope mpoO 1BETOB OEepyT OAMH MM HECKOJIBKO IIBETKOB BMECTE CO
crebnem. [lpu cbope mpob cienyer oTOUpaTrh JUCThS, OCOOEHHO C HEKPOTHYECKUMH IKUIKAMHU
(JTMCT HE JOKEH OBITh MOJTHOCTHIO MOKPBIT cumnTomMoM). [Ipu orGope mpoObl u3 cTednst mpoly
OepyT M3 YacTH, Ha KOTOPOW MPOSBIISIOTCS CHMIITOMBI, ITyT€M €€ OTPhIBA OT CJIOS KOPBI CTEOIS C
IIOMOIIbIO CTEPUIIBLHOIO JIAHLIETA.

Hsonayusa. Tlocne Toro, kak coOpaHHble 00pa3ibl ObUIN 3aBEpHYTHI B Oymary, UX JOCTaBHJIU B
pPacCTUTENBHYIO KIIMHUKY OTZENa 3aluThl pacTreHuid AJ[AY B MONMATHIEHOBOM MAKETE € XOJI0J0BOM
nensto. [lo muennto X. M. Akco, B 3MU(UTHBIN NEpPHON NATOTEHHBIX OaKTepHil HEOOXOIUMO
cobuparb Oombinoe konmuectBo npoO. Hampumep, Pseudomonas syringae pv. syringae nupu
M30JIMPOBAaHMH B TBUIBHUKAX PEKOMEHAYeTCs coouparb oOpasiel u3 100 muctheB, 200 moberos,
200 uBetkoB unu 100 mionos [6].

JUia  mpouecca BbIETIEHUS HEOOXOAMMBI CBEXKEIPUTOTOBIEHHbIE AKcTpakThl. Ilocne
IIPOMBIBKM 00pa310B BOAOIPOBOIHOMN BOAOW Ul MOBEPXHOCTHON AE€3UHPEKIIMH 00pa3lloB MOKHO
ucnons3oBarb 70%-ubiii cnupt unu 1%-veiii pactBop NaOCl (BeimepkuBaTth 2—3 MUHYTHI).
OO0pas1ibl, MPOMBITHIE BOJONIPOBOAHON BOJOM, IPOTHPAIN U MOBEPXHOCTh Ae3uHpuumpoBanu 70%
cnuproM. OOpa3ibl npoMeiBasid 3 pa3a (BblAEpKUBas Kaxablil pa3 no 15-20 cexkyHn) crepuibHON
BOJIOM, a 3areM CYIIWIW CYIIMJIbHOW Oymaroil. OOpa3ubl TKaHe#, conaep:kaiiue OOJbHBIE U
3I0pPOBBIE YAaCTH, MOMEIIAIM B CTEPHJIbHBIC TOJIUITUICHOBBIE MAKEThl Il HM3MENbYeHUs U
romMoreHu3upoBain B (usmonoruueckom  Oydepe  (0,85% NaCl) wumum  crepunpHOM
JUCTUJUIMPOBAHHOM BOJIE ¢ 10OABICHUEM MECTHKA U BbIIEPKUBAJIM TP KOMHATHOHN TeMIlepaType B
teueHue 30 munyT. M3 momydeHHBIX 00pa3IoB 4epe3 MUKPOIUIIETKY oTOupanu 70 MKII, 100aBIsUIH
K UCKYCCTBEHHOU nutatenbHoi cpene Nutrient Agar (NA) u KyIbTHBHUPOBAIH C MOMOIIBIO Oarera.
[Tocaxxennsie vamiku [leTpu Beliep:kuBanu B HHKyOaTope npu temieparype 26°C B Teuenue 2448
yacoB. B TeueHune uHKyOanMoOHHOro mnepuona vamku Ilerpu nepuonuvecku MNpoOBEpsIM s
HaOmoneHns 3a poctoM Oaktepuil. KonmoHuM CBETII0-MOJIOYHOTO IBETAa OTOMpAIM M3 KOJIOHUH,
o0pa3oBaBIIMXCS Ha TNHUTaTelnbHOW cpene NA, ITUHEHHO BBICAKUBAIM HAa HMCKYCCTBEHHYIO
nutarensHylo cpeny King B u BbyaepkuBanu B mHKyOaTope mpu Temmeparype 26°C B TedeHHe
24 qacoB 36 OakTepuanbHbIX KOJIOHUN W3 27 MHOUIMPOBAHHBIX 00pa3LOB OBLIM OYMILEHBI U
coxpaHensl B 30% runepune npu temmneparype 20°C s OMOXUMHUYECKHX, (HU3UOTOTUUECKUX,
OMOXUMUYECKUX W MOJICKYJSIPHBIX TUAarHOCTUYECKUX TeCTOB [8].

Ilumamenvuvie cpeovl, ucnonvsyemvie 6 auaruzax. VIX BeiceBanu B damku [lerpw,
cofiepalllie UCKyCCTBEHHbIE MUTATeNIbHbIE Cpelbl, coaepxkamue arap Kunra b u 5% caxaposnblit
arap (CHA). Ilocne unky6anuu yamiek [lerpu npu 25°C B Teuenue 48 yacoB oTOMpaIN U OUUIIAIH
HedITyopeceHTHBIE KOJIOHUU OaKTepuil TIEBaHTHOTO THIIA.

[TaTOreHHOCTh OYMILEHHBIX M30JSTOB MPOBEPSUTH Ha IUIOAAX TPYIIM, a TaKXKe Ha COPBAHHBIX
noberax M COUBETUSAX Tpylin. V30msThl AMarHOCTHPOBAIU MO peakuuu [pama, pocTy KOIOHMIA Ha
cpenax King B u SNA, a Taxxe TeCTy Ha TUIIEpUyBCTBUTEIBHOCTD K Tabaky (Tabnuma 3).

Tabmuma 3
[TUTATEJIbHBIN ATAP (NA)
Ilumamenvhas cpeda Xumuueckuii cocmas Konuuecmeso
Kaprodenpubiii Kpaxman 10r
[TuratenpHbIN OyIHOH 8r
Arap 151
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Tumamenvnas cpeda Xumuueckuii cocmas Konuuecmeso
JuctummpoBanHas Bosa 1000 M
ABTOKJIaBUPYIOT B TedeHue 20 MuH npu temneparype 121°C
King B
King B 1000 mut mutarenpHO# cpenst King B
XUMHUYECKHUI COCTaB KoanyecTBo
IlenTon 20T
K;HPO, 1,5t
MgSO,7H,0 1,5t
I'munepun 10 Mot
Arap 16T
Ero aBroknaBupytot B TeueHue 20 MUHYT Ipu Temneparype 121°C
SNA

XUMHYECKUI COCTaB KonuuecTBo
Arap 131

SNA Caxapo3sa 50r
JuctunnupoBanHas Bosa 1000 M

ABTOKJaBUPYIOT B TeueHue 20 MuH npu temneparype 121°C

Obcysicoenue u anaiu3s UCCie008anUsl

JUia auarHoCTUKM OOJIE3HETBOPHBIX OakTepuil ObUIM TMPOBENEHBl OHMOXMMHYECKHE U
¢dusnonormueckue ananusbl. s AMarHoCTUKU ucnoib3oBany ruapokcua kamus (KOH), konornn
neBaHa tuna Ha 5%  caxapozHoM  nurarenbHoM — arape  (CHA),  oxcupasHyto,
aprUHUHACTUIPOIA3HYI0,  OKUCIUTEIbHO-(DePMEHTALlMOHHYIO,  HHI0JI000pa30BaTENIbHYI0O U
THIPOJIM3HYIO peakiuu xenaruHa. [lpumensuim poct Bos3Oymurens mpu 36°C, oOpasoBaHme
nomyTHeHUs B cpezne LB, copeprkameii 5% NaCl, u trectsl Ha uyBcTBHTENbHOCTH (HR) B Tabake [7,
15, 16].

Tabmuna 4
PACTBOPBI, UCITOJIb3YEMBIE ITP1 OKPACKE I10 TPAMY

Cocmas cycnensuu Konuyecmso
A xuakoctb: Kpucramt ¢puoneroBsrit 2r1/n
Ortunossiii cupt (95%) 20 M
B »xunkocts: (NH,),C,0, 0,8 r/n
JuctumrpoBaHHas Bojia 80 mn
PacTtBopbl A 1 b rOTOBST OTZIENEHO, CMENIMBAIOT M MPOITYCKAIOT Yepe3 (ruibTpoBalibHYIO Oymary
Cocras pactBopa Jlrorons Konuuectso
Yoz (1) Ir
Kpucramn puonerossriit KJ 2r1/n
JuctumrpoBaHHas Bojia 300 M
CocraB pactBopa cadypaHuHa Komnuectso
Cadpanun 2,51/n
Otunosslii cupt (95%) 100 M
JuctunnupoBaHHas BoJia 100 M

[TpoBoauyM TecT Ha OKpamuBaHue o [paMy, YTOOBI ONPENENUTh, ABISIOTCS JIU MOJTY4YEeHHBIE
OaxkTepuanibHbIE U30JATHI IpaM (+) uiu rpamoTrpuiarenbHbiMu (Tabmauma 4).

Tecm KOH. DTOT TeCT NPOBOAWIICS JIJIsI BCEX M3O0JISITOB, MOJTYYEHHBIX B X01€ aHanu3a. [locne
N00aBNeHNs] B CTaKaH KaIUIM CBEKEMPUTOTOBIEHHOTO 3%-HOro pacTBOpa T'MAPOKCHJA Kallusi ero
OTOMpaJIM y OUYMIICHHBIX OaKTEepUil B UCKYCCTBEHHYIO MHUTATEIbHYIO CPEAY C MOMOIIBI0 TOCEBHOM
Majgo4KH, A00aBIAIM K pacTBOPY M BOJHOOOPA3HO MepememuBaiud B TedeHue 15-20 cekyHn.
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HuteBuaHoe yminHeHue HAOMIONANOCh TMPU TMOJHSATUM WHOKYIATUBHOW manouku. [losiBienue
MOJIOKUTENIBHON peakluu, TO €ecTb u3omiIT mo Ipamy (—), a OTCyTCTBUE YIIMHEHHS —
oTpHULaTeIbHas peaklysl, TO ecTh N30T 1o ' pamy (+) [14].

Bce umzonaTel mokazanu monoxuTenbHyto peaknuio Ha tect KOH. pyrumu cioBamu, B
pesyibrare TecTa MPOM30IUI0 HUTEBUAHOE YIUIMHEHHE B PE3Yy/bTare pa3pylIeHHs] KIETOYHOU
cteHkH u3o0isToB B KOH.

Kamanasnviii mecm. DTOT TECT NPOBOAWICA ISl BCEX MOJIyYEHHBIX M30JIATOB. B XumMuueckuii
crakan noGaBmsmn 1 mu 3%-Horo mepekucu Bomopona (H»O,), 3arem oumiieHHble OakTepuu
coOupanu HHOKYJISTUBHOM MaJlO4YKOM M CMelMBaiud ¢ pacTBopoM. OOpazoBaHUE My3bIPHKOB
BO3/yXa B pe3y/bTaTe peakly MoKa3ajo, 4YT0 U30JIST OTpearupoBa MoJIOKUTENbHO [ 12].

Oxucnumenvho-pepmenmamusHolii. mecm: JIAs OnNpeAeneHUs YTWIM3ALUW YIJIEBOIOB B
a’poOHOI 1 aHaYPOOHOM Cpefie MPOBOAMIIA OKUCIUTEIHHO-(epMeHTaTUBHBINA TecT (Tabmuma 5).

. Tabnuua 5
OKUCJIMTEJIBHO-©EPMEHTATHUBHBIN TECT
[enton 1 /n
NH;H,PO, 1 r/n
KCI 0,2 r/n
MgSO,x7H,0 0,2 r/n
BpoMTHUMONOBBIH cHHMIA 0,08 r/71
JuctumrpoBanHas BojJia 900 M
Arap 3r/n

Ilocne ToOro, Kak BbllIEyKa3aHHbIE XMMHUYECKHE BeIleCTBA ObUIM HU3MEpPEHbl C
UCIOJIb30BaHUEM 3JIEKTPOHHBIX BECOB, 3a HCKIIOUEHHEM arapa, M pacTBOpeHbl B Kojbe
Opnenmeitepa, pH pactBopa noBomunu no 7,0-7,1 ¢ momompio 40% NaOH, u muBer cpens
CTAHOBWJICS OJIMBKOBO-3€JIeHbIM. (Cpely TIOMOreHM3MpoBaaM Imociae JoOaBleHUs arapa H
aBrokiaBupoBanus npu 121°C. IlomydeHHyro cMech pa3ienuiad Ha MpoOMpKH Mo 6—7 MI U
CTepuIM30Baln B aBTokiaBe npu 121°C B TeueHwe 15 MUHYT M OCTaBIsUIM 3aMep3arb B
BEPTUKAJILHOM M0J0keHUHU. 10 r miroko3s! pactBopsuid B 100 M1 TUCTHIIITMPOBAHHON BOJBI U Jlajiee
CTEpWJIM30BAJIM METOAOM THHjanu3auuu. Ero roroBunu B kommyectBe 0,5 M M J100aBisiM K
MUTATEIbHBIM Cpe/laM, IPUIOTOBIEHHBIM B MPOOMpPKaX EMKOCTbIO 6—7 MJ B aceNTUYEeCKHX
ycnoBusx npu temneparype 45-50 °C.

Jlig Kaxa0ro 6aKTepualbHOIO M30J5Ta UCIOJIb30BAIN JIBE TPOOUPKHU C KUCIOPOJIOM U OAHY
6e3 kuciopona. B mpoOupku uepes3 majodky BHOCWJIM WMHOKYISAT M3 OYMIIEHHBIX OakTepuil Ha
CHEeLUAIbHBIX MHUTATEIbHBIX Cpelax. 3aTeM B OJHY U3 ATUX NPOOMPOK HaimuBaimu 3%-HBIA arap,
IpeKpallaid €ero KOHTAKT C BO3AYyXOM M co3JlaBajid OeckuciaopoaHyo cpeay. [Ipobupku
MapKHUPOBAJIM U 3aKPbIBAIM BaTOM, a U30J14Thl HHKYOHpoBanu npu 24—26°C B Teuenue 7—14 nueil. B
KOHIIE MHKYOAllMOHHOIO NEpHOo/ia OH MEHSET I[BET C OJIMBKOBO-3€JI€HOIO Ha JKENTHIN B pe3yibTare
MPOAYKLHU KUCIOTHI U3 IIIIOKO3bI B SKCITIOHUPOBAHHBIX U SKCIIOHUPOBAHHBIX MpoOupkax [1].

W30maTbl MEHSAIM LBET Cpelbl C OJIMBKOBO-3€JIEHOTO Ha JKEJITOBATBHIM, B ATOM CIy4ae
pe3yNbTaT TeCTa CUNTAIICS MOJIOKUTENbHBIM. B pe3ynsrare 3Toro recta ObUI0 YCTaHOBIIEHO, UTO BCE
M30JISTHI OCYILECTBISUIN (DaKyIbTaTHBHOE aHA3POOHOE JIbIXaHUE.

Tecm na pacmeopenue dcenamuna. XUMHUYECKUE BEIECTBA, IPHUBEACHHBIE HUXKE,
B3BELIMBAJIM B COOTBETCTBUU C 33IaHHBIMU pa3MepaMu U romorenusupoBaiu npu 121°C, nobGasnss
1 1 paucTuIMpoBaHHON BoAbl. B mpoOupku yepe3 manoyky BHOCWIM HMHOKYJISAT U3 OYUIIEHHBIX
OaxTepuil Ha CHEeNMAJbHBIX MUTATEIbHBIX cpenax. YToObl MOHATH, paciylaBUiIach cpeia B MpoOupKe
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WIA HET, NMpOOMPKU Iepell aHAIU30M BBLIEPKHUBAIM B XOJNOAWIbHUKE Npu +4°C B TeueHue
30 MUHYT, pa3zKWKEHUE Cpeabl B TPOOMPKE OIEHUBAIM KaK TMOJOKHUTCIBHBIA CIIydai, a
3aTBEp/IEBaHUE KaK OTpULATeIbHbIN ciryydaii [10].

Bce usonsater E. amylovora, WHOKYIMpOBaHHBIE B MOJATOTOBICHHBIE CTEKISHHBIE POOUPKH,
PacTBOPSUIM TBEP/bIH JKEIAaTHH B AKHUJIKOCTH.

@nyopecyenmuas nuemenmayus: Ilocne nuneriHoro mocea cpeapl King b oT ounieHHBIX
OakTepuii Ha CHEIMAJIbHBIC MUTATENbHbIE CpPEAbl Yepe3 WHOKYISIIHOHHYIO TaJIouKy ee
MHKYOMpOBAJM B T€UeHHE 2 CyTOK B MHKyOarope mpu temneparype 24—26°C. UtoOsl 00HApYX HUTh
(i1yopecleHTHbIE CBOMCTBA PACTYIIMX KYIBTYp, UX HccienoBanu noj YO (ynprpaduoiaeToBbIM)
TPAHCUJUIIOMUHATOPOM, U T€, KOTOPbIE MPOLYLUPOBAIN CUHE-3€JE€HbI MUTMEHT, OLEHUBAJIUCH KAK
IIOJIO’KUTEIIbHBIE, a APYTrUe — KakK OTpuLareibHele [9].

Pocm uzonamoe npu 36°C. 13014Thl, BbIpallleHHbIE Ha Cpe/ie ¢ NUTareiabHbIM arapoM (NA),
WHKYOMpoBaii B uHKyOaTope npu 36°C B TeueHue 2-3 THEH W OIEHUBAIN KaK MOJIOKUTEIbHBIE WK
OTpULIATENIbHBIE, €CIIM Ha Cpele MPOUCXOAMUI POCT OakTepuil. Bce M301aThI, BBICESHHBIE B Cpeay
NA, unkyoupoBaim npu 36°C B TedeHue 2—3 1HEW, U B KOHIIE MHKYOAI[MH y BCEX H30JIATOB HE
OBLITIO OOHAPYKEHO PA3BUTHS KOJIOHHIA.

Tecm na coipbie epywiu: He3peible TPYILIM CHavyalla TIATeIbHO IPOMBIBAIOT B BOIOIPOBOIHOM
BOzE, 3areM BblIepkHUBalOT B 10%-HOM TMIOXJIOpUTE HATpusi B TeyeHHE 2—4 MUHYT, 3aTeM
CTEpUJIM3YIOT TIOBEPXHOCTB, MIPOITYCKasi Yepe3 CTEPHIIbHYIO BoAy 3 pasa. B crepuiibHON Kamepe u3
IpyLl Hape3ajau JOMTUKU TOJIIUHONW 7—8 MM, CHelMabHbIM HHCTPYMEHTOM BCKPBIBAJIM OTBEPCTHS
U TOMEIAIM UX B CTepWIbHbIE BlaxxHble yaliku Ilerpu. bakrepuanbHble M30JSTHI MIOTHOCTHIO
108 KJIeTOK/MJI 3aHOCWJIM MHUIETKOW B JIYHKH Ha 3THUX cpe3ax u mHKyOouposanu mpu 27°C. beuin
0TOOpPaHBI N30JISTH, BHI3BIBAIOIINE Pa3MATdeHNE TKaHEH 1 OakTepuallbHbIN dKceyaar [19].

Bce u30iATBHl DOKa3ain IOJIOKUTEIBHYI0 PEAaKIMI0 Ha TECT C ChIpOW rpyuieil. MHbIMH
CIIOBaMH, B JIyHKaxX, 3aces HHbIX OaKTepualbHOM CycrneH3uel, HaOIIoaluCh XapaKTepHbIE
BBIJIETICHHUS] MOJIOYHOTO 11BeTa (OakTepuaibHbli 3Kceynar) E. amylovora.

IIposepra nekmonumuyeckoi akmusHocmu Ha kapmogene. Kinyonu kaprodens mpoMbIBaIn
IIETKON B IPOTOYHOM Boje, BbiAepkuBaiu B 1% pactBope NaOCl B Teuenue 2—4 MHUHYT 1Jid
NEe3UH(PEKINU TMOBEPXHOCTH M TPWXKIbBl IMPOMBIBAIM CTEepUiIbHON Bomod. KiyOHu kaprodemns
OYMILAJIM CTEPUIIBHBIM CKaJbIIEJIEM IOCIE MPOXOkKAeHHs depe3 Iutams. Ilocime aroro mpouecca
KIIyOHU KapTodens Hape3aau JOMTHUKAMHU TOJIIMHON 7—8 MM M BCKPBIBAJIU JIYHKHU C IOMOIIBIO
CTEpUJIM30BAHHOIO CIIEIUAIBHOI0 MHCTpyMeHTa. Cpe3bl MOMEIIald Ha CTEPUIIbHYIO BIIAXKHYIO
¢ubTpoBanbHyt0 Oymary B crepuibHble yamku [letpu. B nyHku nunerkoit 100aBisian mo 25 MK
0aKkTepHaJbHOM CYCIIEH3MH, MPUTOTOBICHHON M3 OakTepualbHBIX H30JSATOB, BBIPALICHHBIX Ha
nutarensHoi cpene HA. WukyOupoBanu B uHKyOarope mpu Temmeparype 25°C B TeueHue JByX
nHel. Pa3msiryenrie B MNHOKYIMPOBAHHBIX JIYHKAX OLIEHHWBAJIOCh KaK MOJI0XKUTEIbHOE [ 12].

Tecm na yyecmseumenvrocms (RH) mabaxa. Bee n3onsatel Bolpamuaiu B cpeae NA npu 24—
26°C B TeueHue 2448 4acoB W TOTOBMJIM CYyCIIEH3UMM ¢ KoHIeHTpauued 108 ximerox/mu. Otu
CYCIIEH3UH BBOIWJIM MEXAY JABYMs DSIHUIAEPMUCAMU MEXKIYy XWIKAMH Ha HIKHEH IOBEPXHOCTH
nucta Tabaka (Nicotiana tabacum copta Samsun H) ¢ momompr CTEpUIBHOW WIVIBI IS
MOJKOXHBIX MHBEKUUN. VHbennpoBaHHbIE pacTeHUs WHKYOMpoBaidu B TeueHue 48—72 4dacoB H
HaOTI0ANIN PEaKIUI0 YyBCTBUTEIBHOCTH.

Tabnuna 6
YCJIOBUS PCR-AHAJIM3A HA E. amylovora
1 yuxn 30 yuxn 1 yuxn 1 yukn
95°C 3 mun 94°C 30 cek 60°C 30 cek 72°C 1 mun 72°C 5 mun 15°C oo
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Tabnuna 7
IMPOTOKOJI PCR HA E. amylovora
Xumuueckuti cocmas Hauano Koneunas Heobxooumoe
KOHCUCMEHYUs] KOJIUY4ecmeo
PCR 0ydepHbIii pacTBOp 10x 1x 2,5 M1
MqgCl, 25 MM 1,5 MM 1,2 MK
dNTPS 2,5 MM 0,1 Mm 1 Mk
G,F 10 Mm 0,4 Mm 1 Mk
G,R 10 Mm 0,4 Mm 1 Mk
H,O - - 13,1 Mk
Tag-nomumepasa 5U 1U 0,2 Mk
[TpumMep HyKIEMHOBOM KHCIOTHI 107 KOE/mn - 5u
OO0muit 00bemM - - 25 MK
3axnouenue

B npoBeneHHBIX HCCIIEIOBAaHMSIX B 3aafHOM YacTH A3epOaiikana orpeesieHa COBpeMeHHAs
curyauuss ¢ E. amylovora, xotopas sBIsSeTcs OZHUM U3 BO30yauTeneil OakTepHanbHOrO
3a00JIeBaHUs PACTCHUH, BRI3BIBAIOIIETO MTOTEPH ypOXKast IUIOOBBIX pacTeHuil. B coOpanHbIX mpobax
NPOBOIWIIM TPOLECC BBIACICHUS OaKTepHAIbHOTO BO30OYIHUTENs, OHMOXMMUYECKHH aHAIU3 U
oIpezeeHue naroreHHocTy. 110 aHanu3am mojy4eH MmojoKUTEeNbHBIA Pe3ysbTar.

B pesynprare TpOBENEHHBIX HCCICAOBAHMHA OTpPaKE€Ha COBPEMEHHAsh CHTYyalus C
E. amylovora, smnsiomieiics Bo3OymuTenem OakTepuanbHOrO (GuTodTropo3a B TPYIIEBBIX calax
3amafHOr0 PerMOHa CTPAHBIL.
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COAEP)KAHUE MUKPOJJIEMEHTOB B IIOYBAX U PACTEHUAX B ®PEPMEPCKHUX
XO3AMCTBAX, HEBJATOIIOJIYYHBIX ITO DH300THYECKOM ATAKCHUM TEJIAT

©Aéoynnaee M. I., ORCID: 0009-0001-2885-9664, kano. c.-x. nayk, Bemepunapnuwiii nayuno-
uccneoosamenvckuti uncmumym, 2. baxy, Asepoatioscan, m.fag0408@gmail.com

CONTENT OF MICROELEMENTS IN SOILS AND PLANTS IN FARMS
UNFAVORABLE FOR ENZOOTIC ATAXIA OF CALVES

©Abdullaev M., ORCID: 0009-0001-2885-9664, Ph.D., Veterinary Research Institute
Baku, Azerbaijan, m.fag0408@gmail.com

Annomayus. YtoObl OpraHu30BaTh MOJHOLIEHHOE KOPMJIEHHE >KMBOTHBIX HEOOXOIMMO 3HATh
OMOTEOXMMUYECKYIO0 XapaKTepUCTUKY pernoHa. Hamo mMeTs AaHHBIE O COACPKAHUU MaKpo- H
MHUKPODJIEMEHTOB B II0YBAaX, PACTUTEIHHOM IIOKPOBE W OpraHU3Me >KHBOTHBIX, HM3Y4YHUTh HX
MUTPAllMI0 W YCTAaHOBUTb CTEMEHb OOECIEUEHHOCTH OMOJIOTMYECKH BaXHBIMM Makpo- U
MHUKpPO3JIEMEHTaMHU OpraHu3Ma TeJAT, U BbISIBUTh HapylleHHs OOMEHa BEIIEeCTB B MX OpraHu3Me, a
TaKXKe dHAEeMHUYecKrue 3aboneBanus. B mocnenHue Toasl cpeny TEST AaHHOW 30HBI OTMEYEHBI
MaccoBbl€ 3a00JIeBaHUs C MAPATUTUYECKUM MPU3HAKOM KOHEeYHOCcTel. C 1Ieblo ONpeieeHUs POt
(akTOpPOB T€OXMMUYECKOH cpelbl B BOSHUKHOBEHMM OOJIE3HH, ONPEAEISUIOCh COACpkKAHUE Meu,
KoOaslbTa, MapraHia, HHUKeNs, ceJeHa, MoJuOJeHa M Cylb(aToB B IMOYBAX U pACTEHUSAX B
HeONMaromody4yHelx 1o  3aboneBaHuio  (epMmepckux  xo3siictBax — Hedruammuckoro u
INampxuradynbekoro pailoHoB. Pesynbrarhl McCieOBaHMM MOKa3ald, YTO COJIEp)KaHHWE MapraHua,
HUKEJI B MOYBAX 3TUX XO3AHCTB HAXOOUTCS B Ipelesiax HOPMBlI U JIaXe B OTIENBHBIX CIydasx
IIPEBBIILIACT €¢, a cofepxkanue Menu Ha 50% MeHbIle HOPMbl. AHAJIOTUYHOE SIBIEHHE OTMEYAoCh U
M0 COJEpKaHMIO0 KoOanmbTa B TOUYBaxX, cojepkanue ero cocrarmsuio 3,03+0,3-7,4+0,8 mr/kr (B
cpeaHeMm 4,8 MI/KT) Ipy HOpME 8 MI/KT.

Abstract. To organize adequate feeding of animals, it is necessary to know the biogeochemical
characteristics of the region. It is necessary to have data on the content of macro and microelements
in soils, vegetation and the body of animals, study their migration and establish the degree of
provision of biologically important macro and microelements in the body of calves, and identify
metabolic disorders in their body, as well as endemic diseases. In recent years, widespread diseases
with paralytic signs of the limbs have been noted among calves in this zone. In order to determine
the role of geochemical environmental factors in the occurrence of the disease, the content of
copper, cobalt, manganese, nickel, selenium, molybdenum and sulfates in the soils and plants of
disease-prone farms in the Neftchala and Hajigabul districts was determined. The research results
showed that the content of manganese and nickel in the soils of these farms is within the normal
range and even in some cases exceeds it, and the copper content is 50% less than the norm.
A similar phenomenon was noted for the cobalt content in soils; its content was 3.03+0.3—-7.4+0.8
mg/kg (on average 4.8 mg/kg) with a norm of 8 mg/kg.

Knrouesvle cnosa: xobanwT, Meab, CylIb(aThl, aTaKCHUs, TEATA.

Keywords: cobalt, copper, sulfates, ataxia, calves.
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Bonbioil HayuHbIN HHTEpeC MPEACTaBIAIOT UCCIeI0OBAaHUS MUKPOJIEMEHTHOTO COCTaBa MOYB
1 TpaBsHOTO MokpoBa Marnoro KaBkasza Ha Tepputopun AzepOaiimxaHckoi PecryOmuku, koTopas
Oorara pa3ITUYHBIMU MECTOPOXKICHUSMHU M TJE UMEIOTCS OOIIMPHBIC €CTECTBEHHBIC MACTOUIITHBIC
yrobs. Peruonsl, rie mpoBOAMINCH HAIIA UCCIICIOBAHMS U OpaIrch MPOObI paCTEHUH U MOYBHI, IO
COAICpKAHUIO0 MHUKPOAJIEMEHTOB B OOBEKTaX CpPeAbl PE3KO OTIMYAeTCS OT APYrUX KIMMaTUYeCKUX
30H pecnyonuku [1].

Coneprxanue BaJOBOro0 Mapraiia ¥ KoOajibTa B BEpXHUX FOPU3OHTAX PANTMUYHBIX CEPO3EMOB
COOTBETCTBYET WX ONTHMAJIbHOMY YpPOBHIO, a B PA3IUYHBIX THIAX IIOYB TOJIBUIKHBIC (OPMBI
koOasbTa W MoOMMOJieHAa JTMOO COBCEM HE OOHAPY)KHBAIOTCS, JHOO COIEP)KATCA B HHUYTOXKHBIX
KOJIM4ecTBax [2].

[Ipu wuccnenoBaHMM PA3NUYHBIX PACTEHUM BBISBICHO, YTO COACpP)KAHHE B HUX MEAU U
KoOaJsIbTa KoJeOneTcs, mpeien Koiebanuii Meiu B pacTeHusx coctasisier 1,9-3,4 mr/kr npu HopMe
7-9 mr/kr, a ko6anbeTa 0,09+02 mr/kr npu Hopme 0,4—0,8 mr/kr [3, 4].

[To ompeneneHuto conepkanue MonuOAEHAa M CyIb(aTroB B MOYBAX HEOIArOMONYyYHBIX
XO3SIIICTB  YCTAHOBJICHO oOOpaTHOe siBieHHE. BamoBoe conmepxkaHue MoOnHOAEHA B CpEIHEM
cocrapnser 3,7+0,5-5,7+0,4 wmr/kr, a momsmxHOe — 0,9+0,18-1,56+0,13 ™mr/kr (mpu HOpM™meE:
BasioBoe — 2,6, moasmwkHoe — (0,28 MI/kr).

[TaxotHblil ciioi nouBsl comepxut 1,6+0,2—17,3+1,8 mr-skB, noanaxotubii — 0,8+0,1 —
12,4+0,4 Mr-3KB. cynb(haToB.

B pacrenusx HeOIaromoyIHbIX XO3SHUCTB Coep)KaHue MOJHOICHA KOJIEOIETCSl B CPEIHEM B
npenenax 1,12—-1,89 mr/kr. B pactenusx cootHomenue meau k monudaeny 3:1 mpu Hopme 10:1 [5].

Conepxanue cenena B pacteHusx (0,209 MI/Kr) cOOTBETCTBYIOT BEpXHEW I'paHUIIE HOPMBI,
yctanoBieHHou B. B. EpmakoBeivm [6, 7].

Takum 00pa3oMm, MOYBBI U PACTCHUS HEOIATOMOIYIHBIX XO3SHUCTB 110 YH300THICCKON aTaKCUU
(TUTIOKYTIPO3Yy) TENSAT OTIUYAIOTCS HEAOCTAaTOYHBIM COJIEp)KaHWeM Melu, KobalbTa U ¢
MOBBILICHHOW KOHIIEHTpaIre MonubieHa u cynb(aroB, a coep:kaHnue MapraHiia, HUKeJs U celieHa
HaxOAUTCS B IIpeeniax HopMbl. VIcXo/s U3 BBIIEU3NI0KEHHOTO, HAMU OB MPEIJIOKEHBI JIeueOHO-
MPOPUITAKTUIECKUE MEPOTIPHUATHS IO SH300THUECKON aTaKCHH (TUTIOKYTIPO3Y ) TEJIST.

DH300THYECKasi aTakcHsl (TUIOKYIIPO3) B OCHOBHOM TMOSIBJSIETCS C Ha4ajaoM MO3JHEr0 OTena,
JUIATCS B TeueHue 3—4 mecsies, oxBarbiBaeT oT 15 mo 40% o011ero moroioBbsi HOBOPOXKAECHHBIX
Te’nsIT U B 93% caydasx mopaxaeT TeNST OO0 MecsyHoro Bo3pacTa. CTallMOHapHBIMM O4Yaramu
BO3HHKHOBEHHUSI DH300THYECKOM aTakcuu (THUIMOKYNpO3a) SBISIOTCS 3WMHHE IMAacTOUIIHBIC
tepputopun Hedrewanunckoro u I'amxuraOynbckoro paiioHoB. B xo3siicTBax palloHOB MpOLEHT
MOPaKaeMOCTH TEJST arakcuel (TUIoKymnpo3oM) gocturaet 53% oT oOIIero MoroioBbsl MOJIOHSKA
XO35IMCTB.

3aboseBaHne BCTPEUYAETCS HE €KEroJHO, a BOZHUKAET B TOABI 3aCyXH M KOTJA MacTOUIITHOE
yroJiIb€ COCTOUT B OCHOBHOM W3 MOJIBIHH.

DH300THYECKAsh aTakcusl TensaT B AsepOaifpkaHe MO CBOMM KJIMMaTHYECKUM U
MaTOJIOrOaHATOMUYECKUM TIPU3HAKaM CXOJIHA C aTakcHel (TUIIOKYNpOo30M) HAOMI0qaeMOl B IPYTHX
CTpaHax MHpa.

YCTaHOBJIEHO, YTO CEPHOKUCIIAS ME/Tb, B COYETAHUH C XJIOPUCTHIM KOOATBTOM Ha OJTHY TOJIOBY
B JIeHb MIPH Ja4€ BHYTPh B TeueHue 90 AHE oka3bIBaeT CPAaBHUTENHHO BHICOKUN JIeueOHBIN ekt
(83,3%).

OMBITHI TPOBOAMIIMCH B )KHBOTHOBOTYECKOM (hePMEPCKOM XO3SHUCTBE, IIe B MTOYBAX, TPABaX U
B OTJCNBHBIX BHJJaX KOPMOB YCTAHOBJIEHO HEIOCTAaTOYHOE COJACpKAaHWE Menu | KoOampra.
O6cnenoBanuch — 20 TENAT OJHOMECSYHOTO BO3pacTa, KOTOpbIe ObLUTH MOAPAa3AeIeHBI Ha 2 TPYIIIbI
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o 10 rojoB B Ka)KI0M.

JKuBoTtHbIe iepBoii rpymibl noiydaiu mo 0,1 mr xjgopucroro kobansra u 0,5 Mr CepHOKHCIION
Meau Ha | Kr xuBoro Beca. Bropas rpyrna ;KMBOTHBIX OCTaBajlaCh KOHTPOJIBHOM.

JlintenbHOCTh MOAKOPMKHU paBHa 90 nHsIM ¢ 15-THEBHBIM IEpEPHIBOM depe3 KaxKbple 45 nHel
MOAKOPMKHU. KHCIOTHAs CTOMKOCTb SPUTPOLIMTOB JPUTPOrPAMMBbI OMpeENesiach MO METOIUKE
['urenb3ona u Tepckoro.

B pesynprare mosydeHHBIX JaHHBIX YCTAHOBJIEHO, YTO IPU MOAKOPMKE TEJISAT CMECBIO MEU U
KOoOaJIbTa OTMEYAaeTCs TMOBBIIICHUE CTOWKOCTU SPUTPOLHUTOB B TNEpU(PEpUUECKOr KpPOBH. ITO
0COOEHHO OBLIO 3aMETHO Y MOAONBITHBIX TENAT Npu 30-THEBHOM MOIKOPMKE.

B nocnenyronue nepuonbl onbiToB (Ha 60 m 90 aHM), XOTS HE3HAYMTEIbHOE HAapacCTaHUS
MOBBIIIEHHOCTOMKUX APUTPOLIUTOB M YMEHBIIEHUE YHUCIIA MOHWKEHHOCTOWKHX J3PUTPOLUTOB Y
OIIBITHBIX IPYIII IO CPAaBHEHUIO C KOHTPOJIBHOM IPYyNIION U OTMEYaloTCs, OAHAKO 3TU CIBUIHM HE
CTOJIb 3HAYMTENIbHBI, KaK MPHU MOAKOPMKE XUBOTHbIX B TeueHue 30 mueil. [lpu uccnemoBanum
Ma3KOB KPOBM HE OTMEUEHO MOBBIIICHHS KOJIMYECTBA PETUKYIOLMTOB B Nepudeprudeckoil KpoBu
TEJAT. DTO CBUJIETEILCTBYET 00 OTCYTCTBHH B KPOBOTOKE HE3PEINbIX (POPM SPUTPOIIUTOB.

Ha ocHoBaHMM BBIIIEU3T0KEHHBIX JIaHHBIX MOXKHO CJ€JaTh BBIBOJ, YTO IOAKOPMKA TEJSAT
CMECBIO XJIOPHCTOTO KOOanbTa M CEPHOKUCION MEAU CTUMYIHPYeT (YHKIMIO KpPOBETBOPHBIX
OpPraHoB, MPUYEM CTHUMYIUPYETCs yBelIuueHHEe B mepudepudeckoil KpoBu Ooliee pe3UCTEHTHBIX
SPUTPOLMTOB, CHOCOOCTBYeT MPO(UIAKTHKE U JICUCHHIO OSH300THYECKOH AaTaKCHH  TEJAT
(rumokympo3sa).
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MAIN PARASITES OF CROPS
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OCHOBHBIE TAPA3HUTBI CEJIbCKOXO3SIICTBEHHBIX KYJIGTYP
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Abstract. The article talks about the characteristics of main parasites of crops, their
characteristics. Efforts to control these plant parasites involve integrated pest management
strategies, including sustainable crop varieties, cultural practices, biological control, and judicious
use of chemical interventions. Continued monitoring and research is critical to developing
sustainable solutions to reduce the impact of these pests on global agriculture.

Annomayus. OnuceiBalOTCS 0COOEHHOCTH MAPA3UTOB CEJIbCKOXO3SIICTBEHHBIX KYIBTYp, JaHa
UX XapakTepucTHKa. [10CTOSHHBIII MOHUTOPUHT U HUCCIEIOBAaHHUS UMEIOT PElIaloliee 3HaYCHUE JUIs
pa3pabOTKM YCTOHYMBBIX PEIICHUH MO CHIDKCHUIO BO3JICHCTBUS STHX BpEIAMTENICH Ha IoOanbHOE
CEJIBCKOE XO3SMCTBO.

Keywords: crops, agriculture, plants, parasites.

Kntouesvie cnosa:  CENbCKOXO3SMCTBEHHBIE KYIBTYPBI, CEIbCKOE XO3SMCTBO, PpACTCHMS,
Mapa3uThI.

Global agriculture and grain production play an important role in feeding the world’s
population and supporting economies. Agriculture is the main source of food for the world’s
population. Plants, including grains, fruits, vegetables and other agricultural products, contribute to
the daily nutrition of billions of people. Cereals are a staple food for many peoples. Major grains
include rice, wheat, corn (maize), barley, oats, and rye [1].

Ensuring global food security is a major challenge. Sustainable and efficient grain production
is vital to meet the nutritional needs of a growing population. Agriculture, including grain growing,
is an important economic sector in many countries. It provides employment to a large part of the
population and contributes to the overall economic development of the states. Modern agriculture
has witnessed significant technological advances, including precision farming, genetically modified
crops and smart farming practices. These technologies aim to improve efficiency, reduce
environmental impact and increase productivity [3].

Agriculture faces a variety of challenges, including climate change, water scarcity, soil
degradation and pests. Adapting to these challenges and adopting sustainable practices are critical to
the future of agriculture. International trade in agricultural products, including grain, is important
for many countries. It enables the exchange of goods, strengthens food security and creates
economic opportunities [5].
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The development of world agriculture shows differences between different countries and
regions. Countries that are developing or trying to develop are at different stages based on different
economic, social, and environmental conditions and partnership opportunities [4].

Materials and methods

Several plant parasites pose significant threats to world agriculture and grain production,
affecting crop yields and food security. Plant parasites are organisms that damage the vital functions
of plants. These parasites can damage the health of the plants, reduce their productivity and even
cause the plants to die [2]. Some important plant parasites include:

Root-knot nematodes (Meloidogyne spp.) — These microscopic worms penetrate the roots of
plants, causing the formation of characteristic galls that prevent the absorption of water and
nutrients.

Rusts (e.g., Puccinia spp.) — Rust fungi affect a variety of crops, including wheat, barley, and
corn. They cause yellow to red-brown lesions on the leaves and reduce the photosynthetic capacity.

Smuts (e.g., Ustilago spp.) — Smut fungi target cereal crops, replacing the grains with masses
of dark, dusty spores [7].

Xanthomonas oryzae pv. oryzae (nodule bacterial blight) — This bacterium affects rice plants
causing blight symptoms such as water-soaked lesions and leaf wilting.

Barley yellow dwarf virus (BYDV) — This virus affects cereal crops such as wheat and
barley, causing growth stunting, yellowing and reduced grain yield.

Maize dwarf mosaic virus (MDMV) — Affecting maize, this virus causes stunted growth and
mosaic patterns on the leaves.

Phytophthora infestans (late blight of potatoes and tomatoes) — This pathogen causes
devastating diseases in potatoes and tomatoes that cause significant yield losses [8].

Aphids (e.g. Rhopalosiphum padi) — These sap-sucking insects attack cereals such as wheat
and barley and transmit various plant viruses.

Hessian fly (Mayetiola destructor) — Affecting wheat, the larvae of this fly feed on young
plant tissues, causing stunted growth and reduced grain yield.

Witchworms (Striga spp.) — These parasitic plants penetrate the roots of crops such as corn
and sorghum, causing competition for food and water and reduced yields.

Heterodera spp. — Cyst nematodes infect the roots of various plants, including soybeans and
cereals, causing stunted growth and reduced yield.

Efforts to control these plant parasites involve integrated pest management strategies,
including sustainable crop varieties, cultural practices, biological control, and judicious use of
chemical interventions. Continued monitoring and research is critical to developing sustainable
solutions to reduce the impact of these pests on global agriculture [9].

Results and their discussion

Encouraging the growth of plant parasites or pests in agriculture is unethical and responsible,
as these organisms have detrimental effects on crops and can cause significant economic losses,
nutrient deficiencies, and environmental damage. Agricultural practices aim to minimize the impact
of pests and diseases to ensure sustainable and productive crop yields. However, it is very important
to approach it scientifically in order to develop effective pest control strategies [6, 10].

Researchers can study the biology, behavior, and ecological interactions of plant parasites to
develop more targeted and sustainable control methods. Some actions and suggestions for studying
plant parasites for research purposes may include:
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Comprehensive ecological studies are needed to understand the life cycles, habitats, and
interactions of plant parasites within ecosystems.

The genomic composition of plant parasites should be investigated to identify vulnerabilities
or targets for potential control measures such as biopesticides or genetically resistant crops [11].

Biological control methods, including the use of natural predators, parasitoids, or pathogens,
should be explored and developed to control plant parasites without relying heavily on chemical
pesticides.

Integrated pest management strategies combining different approaches such as cultural
practices, biological control and targeted use of pesticides should be developed and promoted to
minimize the impact of plant parasites.

It is important to emphasize that the primary goal of research in this area is to increase
agricultural sustainability and food security, rather than deliberately increasing plant parasites.
Ethical considerations and a commitment to responsible agricultural practices are central to all
agricultural scientific endeavors [12].
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Annomayusa. Bo gnope HaxusiBaHCKOIT ABTOHOMHO# PecryOnuku pacteHus, qaromue HeKTap
U TBUIbIY, SBISIFOTCS HE TOJNBKO MPHUPOIHBIM PECYpCOM, HO U HEHCUYEPIAaeMbIM HCTOYHHKOM
pecypcoB. bornee netanbHOE M3y4Y€HHE MX BHJIOBOTO COCTaBa M JIOHECEHUE CBEACHHUM HACEICHUIO
SIBIISIETCSL OJTHUM U3 CAMBIX aKTyaJIbHBIX BOIIPOCOB COBPEMEHHOCTH. B pe3ynbrare GpropucTuIecKux
uccnenoBanuii Bo (rmope HaxupiBanckoit ABToHOMHOUM PecnyOnmuku oOHapyxeHo 359 BuaoB
MEJIOHOCHBIX M TBUIbIIEBBIX pacTeHud. M3 Hux 126 TakCOHOB, OpUHAUICKAIIMX 22 pojaaMm
ceMmelictBa Rosaceae mpenactaBieHbl AEpEeBbIMU M KyCTapHMKaMu. B crTaTrbe paccMOTpeH HX
TaKCOHOMUYECKHIN COCTaB M TPHUBEACHBI CBEICHUS O OMOJIOTHYECKHX OCOOCHHOCTSIX HEKOTOPBIX
BHJIOB, UMEIOIIIUX HCKIIOYUTEIILHOE 3HAYCHUE B Pa3BUTUHU MYEIOBO/CTBA. B pesynbrare aHanmn30B,
YUUTHIBasA, 4TO 19 BUJIOB I€pEBbEB U KYCTAPHUKOB, JAIOLIUX HEKTAP U MbUIbILY, ABISIOTCA PEAKUMHU
U HaXOAATCS TOJA YIpOo30M HCYE3HOBEHHMS, YTOUYHEHBI 30HbI MX PAaCIpPOCTPAHEHMS, COCTABJIECHBI
KapThl, BBISICHEHBI IPUYMHBI WX MCYE3HOBEHHUS U BKIIOUEHBI B «KpacHyio kHury» HaxdbiBaHcko#
ABtroHOMHOU PecmyOnmuku.

Abstract. In the flora of Nakhchivan Autonomous Republic, nectar and pollen plants are not
only a natural resource, but also an inexhaustible source of resources. A more detailed study of their
species composition and communication of information to the population is one of the most urgent
issues of our time. As a result of floristic research, 359 species of honeybee and pollen-bearing
plants were found in the biodiversity of flora of Nakhchivan Autonomous Republic. Of them
126 taxa belonging to 22 genus of family Rosaceae consist of trees and shrubs. The article considers
their taxonomic composition and provides information on the biological features of some species of
exceptional importance in the development of beekeeping. As a result of analysis, taking into
account that 19 species of trees and shrubs giving nectar and pollen are rare and endangered,
the zones of their distribution have been specified, maps have been drawn up, the reasons for their
disappearance have been clarified and they have been included in the Red Book of the Nakhchivan
Autonomous Republic.
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Knrouesvle cnosa: Po3olnBeTHbIC, METOHOCHBIE PACTEHUSI, BUIOBOM COCTaB, HEKTAp, MbUIBIIA,
peaKue BUIIBI.

Keywords: Rosaceae, bee plants, species composition, nectar, pollen, rare species.

HaxuniBanckass ABToHOMHasi PecnyOnuka ominyaercs oT Apyrux (u3MKo-reorpaduueckux
peruoHoB  AsepOaiimkaHa pe3KO-KOHTUHEHTAJIbHBIM KiIuMaToM. OCHOBHBIMH  (pakTOpamu,
(GOPMUPYIOITUMH  KJIMMAT pPETUOHA, SIBISIOTCS OOWIIME COJHEYHOW pajJHalud, CIOKHOCTh
arMocepHO NUPKYISAIUM U Oosbiioe pa3sHooOpasue penbeda. boraras kcepodutHas duopa
HaxubiBanckoit AP ncropuuecku cioxuinach U chOpMHPOBAIACh B TECHOM I€HETHYECKON CBSI3H C
dopoit Cpenuzemuoro mopsi, [lepenneit Azuu u Upana [11].

Bo ¢nope HaxupiBanckoit AP mmpoko pacmpocTpaHeHBI JIEKapCTBEHHBIE, alIKaJOWIHBIC,
BUTAMUHHBIE, CMOJIHCThIE, Kay4yKOBbI€, d(PUPHbIE, MUIIEBbIC, HEKTApHbIE, OOTaThle KPACUTEISIMU U
BSUKYIIMMHM BEIIECTBAMHU, a TaKXe JCKOpaTMBHbIE W KOPMOBBIE pacTeHus. B pesynbrare
(IOPUCTUYCCKUX HCCICNOBAaHUM, MPOBEACHHBIX B IIOCICIHUE TOABI, BBIACHUIOCH, 4YTO B
COBpeMeHHOM Ouopa3zHooOpa3uu ¢uopbl HaxubiBanckoit AP pacTeHusi BbICIIME CIOpPOBBIE,
rOJIOCEMEHHBIE U MOKPBITOCEMEHHBIE pacTeHUs mpeacTtaBieHbl 160 cemerictBamu, 910 pomamu u
3021 Bumom [4], u3 xotopsix Oonee 1200 monesnsie pacteHus. Cpead HUX pacTeHUs, AArOIIMe
HEKTap U TMbUIbILY, SBJSIOTCS HE TOJBKO MPHUPOAHBIM PECYypcoM, HO M IIEHHBIM HCTOYHHUKOM
HE3aMEHUMBIX €CTeCTBEHHbIX npoaykuuil. B HaxubiBanckoii AP us3BectHO 359 BHIOB pacTeHUi,
JAIOLIMX MEJ U MUEIUHYIO NbUIbLY, U3 HUX 106 natoT unctsiii HekTap [1].

YCTaHOBJIEHO, YTO CpeAH JEPEBhEB M KYCTApPHUKOB OOJBIIYI0 YacTh PACTCHUM, AIOIIUX
HEKTap W IBUIBIY, COCTABISAIOT pacTeHUs ceMeiicTBa Rosaceae Adans. T1o pesyinbsraram mocieIHux
UCCJIEJOBAHUN U JIMUTEPATypHBIM JIaHHBIM BO ()JIOpe aBTOHOMHOM pecnyONMKH OOHapy»XeHO, 4TO
120 BumgoB 1 6 Bapuanuii pacteHuil U3 22 poaoB, NPUHAATIEKAIUX K ceMeicTBy Rosaceae Adans.,
BBIJICJISIFOT HEKTAp U IbUIbLYy [2, 4, 8, 9].

B pesynbrare mpoBeeHHOTO CUCTEMAaTUYeCKOTO aHaln3a YCTaHOBIICHO, YTO IO YUCITY POIOB
M TAKCOHOB MEIOHOCHBIX pacTeHuid poa Rosa L. 3anmmaer nepBoe Mecto ¢ 34 Bumamu. Ha

CIIEAYIOIUX MECTaX IO YMCIy BUJIOB NOMUHMUPYIOT Crataegus L. — 22 u Pyrus L. — 21 TakcoH.
Octanbnbie 8 pogoB (Malus Mill. — 3, Spiraea L. — 2, Amygdalus L. — 5, Rubus L. — 3, Prunus
L. — 4, Cerasus Mill. — 6, Cotoneaster Medic. — 6, Sorbus L. — 9) mpencrabieHbI

35 takconamu. B npyrux 11 pomax (Mespilus L., Armeniaca Mill., Armeniacoprunus Cinovskis,
Comarum L., Cydonia L., Louiseania Carriere, Mespilus L., Padellus Vassilcz., Padus Mill.,
Persica Mill., Pyracantha M. PoeM.) uncio BugoB He 6osee onHoro (PucyHok).

YuyuTeiBas WX HCKIIOYUTEIHHOE 3HAUEHHWE B PAa3BUTHM ITYEJIOBOJICTBA aBTOHOMHOM
pecyOIuKy, MpeACTaBICHbl OMOIOTMUYECKHE 0COOEHHOCTH HEKOTOPBIX U3 YIIOMSHYTHIX BHJIOB.

Amelanchier ovalis Medik. Ha Tepputopun aBTOHOMHOM pecnyOJIIMKH BCTpedaeTcsi TOJIbKO B
IUKOW TpuUpoje B Jiecax M peakonechsx. L[Berer B ampene-mae. benble 1BeThl pa3dpocaHb
rpo3absamu. [lepuon userenust 10—14 gueit. XoTs KOTUYECTBO HEKTapa B I[BETKAaX HEBEJIMKO, MUEIbI
coOMparoT MPEeNMyYIIECTBEHHO MBUIbILY. B cpemneM B ogHOM 1BeTke HekTap coctasisier 0,3—0,6 mr.
On conepxut 20-45% caxapa. [Ipy HOpMambHBIX TOTOMHBIX YCIOBHUSX OIWH TEKTap TIJIOMIAIH,
3aHSATON 3TUM pacTEHUEM, MOXKET JaTh 10 20 KT HEKTapa B TO/I.

Amygdalus L. Pactenue, naromiee HeKTap W mbUIbIy. Ha Tepputopuu ecth 2 TUKUX U OJHUH
OKYJIBTYPCHHBIH MUHIAb. B KYJIBTYpHBIX YCIOBHUSX BBICAXKHBAIOT TOPbKHE W CiajKue (HOpMbI
MuHJaIs1. MuHams OOBIKHOBEHHBIN (A. communis L.) BETET B KOHIIE MapTa — Hadvalie ampess.
[IBerenue pacteHus qurcs 6—8 nHEH, a )KU3Hb OAHOTO 1BeTKa — 3—4 nHa. CpeqHee KOJTUYECTBO
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HEKTapa, BBIJIEISAEMOro OIHMM IBETKOM, cocTaBiger 0,59 mr. Hekrtap comepxkut 11% caxapa.
MenoHOCHBIE MYebl COOMPAIOT ¢ OJTHOTO TeKTapa MUHIAIBHBIX JIEPEBhEB B MEPUOA IIBETCHHS 15—
20 Kr HEKTapa U KpaCHOBATOM IbLIbIIbI.

2\1\

B Amelanchier Medik.
B Amygdalus L.
B Armeniaca Mill.
B Armeniaco - prunus Cinovskis
m Cerasus Mill.
® Comarum L.
m Cotoneaster Medik.
m Crataegus L.
m Cydonia Mill.
m L ouiseania Carr.
m Malus Mill.
Mespilus L.
m Padellus Vass.
m Padus Mill.
i Persica Mill.
BPrunus L.
= Pyracantha M Roem.
mPyrus L.

‘RosaL.

‘Rubus L.

Sorbus L.
1 Spiraea L.

PI/IcyHOK. Pacnpe):[eneHHe MCIOHOCHBIX NCPCEBBEB U KYCTAPHHUKOB cemMeiictBa Rosaceae mo poaaM u
TaKCOHaM

Armeniaca vulgaris Lam. 1lBerer B KoHIIe MapTa U Hauyaie amnpens. [lepuon userenus 7-11,
KHU3Hb OJTHOTO I1BeTKa 4—5 nHell. C aOpUKOCOBBIX JIEPEBbEB B MEPHOJ IIBETEHUS MUENbl COOUPAIOT
30-35 Kr HeKTapa ¢ OTHOro reKrTapa.

Cerasus Mill. Ha Ttepputopun aBTOHOMHOHM pecnyONMKH paclpoCTpaHeHbl 4 IUKUX U
2 KynbTUBUPYEMBbIX BHJa. L[BeTkn coOpaHbl B 30HTUKOBUAHBIE WM TPO3/AECBHUJIHBIE METENKH.
Ilepuon userenus 7-11, xu3Hp omHOro nBetka 4—5 nHel. PacteHme maer Xopoluil HEKTap H
nelIbIy. Hektap comepxkut 1,5-2 mr caxapa. MenoHocHsle myensl coduparot 3540 kr HekTapa U
MBUTBIIBI C OJTHOTO TeKTapa 00bIYHO Bo3neapiBaecMoro ButtHeBoro (C. vulgaris Mill.) cana.

Comarum palustre L. OObr4eH B OOJOTHCTBIX MECTax BOKPYr pek W o3ep. l[Berer B Mmae-
utoHe. HekTap omHOro 1BeTKa CONEp>KUT B cpenHeM 6,4 Mr (B HEKOTOpBIX LBeTKax 3,5-11,2 mr)
caxapa. OnHO pacTeHMe 3a mepuoj LBeTeHus Bolaenser 133,4 mr Hekrapa. C OmHOroO rekrapa
PaCTUTENHFHOCTH MEIOHOCHBIE muesbl coouparoT 30—170 kr HekTapa.

Cotoneaster Medik. Ha tepputopun BcTpedaroTcs 5 JUKUX UM OAMH KYIbTUBUpYEMbIH Bui. B
3aBUCHMOCTH OT 30HBI PacIpOCTpaHEHMsI LIBETET C KOHIIA Mas O Hadaja uioHA. KomnuecTBo
HEeKTapa B ero IBeTkax Ooraro. KomndecTtBo caxapa B HeKTape, coAepkaliemMcs B OJHOM IIBETKE
3asiubet g0monu sipkot (C. lucidus Schltdl.), cocranser 0,87 mr. C ogHOro rexkrapa MoAaAH
MOKHO coOpath 148 kr HekTapa.
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Crataegus L. Ha TeppuTopuu aBTOHOMHOM pecIyOJIMKH pacpoCTpaHeHo 17 MTUKOpacTyIuX U
5 KyAbTYpHBIX BUAOB OosipbimauKa [7, 10]. B 3aBHCHMOCTH OT 30HBI PacIpOCTpPaHEHUS IIBETET C
KOHIIa Mas 10 Hadajna uioHs. Ilepuon userenus 15—-18 ngHeil, »u3Hp ogHOro 1BeTka 2—3 nHs. Bee
BU/JIbI OOSIPHIIITHUKA SBISIFOTCS PACTEHUSIMU, POU3BOSIIIMME MeJ M TbUIBITY. [[BeTOK OOsSphINIHUKA
npou3Boaut B cpenHeM 0,56 mr Hekrapa B cyTtku. Hekrap conmepxur 77,4% caxapa. 63,3% storo
caxapa cocraBisier caxapos3a, a 0,76% — mmoko3a u ¢pykroza. C oJHOro rekrapa pacTeHHUs
OOSIPBIIITHIKA TTYENbI COOMpAloT 58,2 K HEeKTapa, a KOJIMYEeCTBO caxapa B HeM cocTasisieT 54,04 kr.
KomuvectBo menma, momydaemoro ¢ omHoro rekrapa Oosipeimauka (C. rhipidophylla Gand. u
C. sanguinea Pall.), nocturaer 4080 kr.

Cydonia oblonga Mill. KynbruBupyertcs. 3To pacTeHue, Aaroliee HEKTap U MbUIbily. [IBeTeT B
Mmae. Ilepuon uBerenus 12-15 nueill. OguH LBETOK BBIAENAET B CpeaHEM 3,5 HEKTapa B CYTKH.
MenoHOCHBIE MUYENTbl B OCHOBHOM COOMPAOT HEKTap C IBETKOB aiiBbl. C OHOTO T'eKTapa aifBOBOTO
cajia MOXKHO TosyduTh 15—18 kr mena.

Malus domestica Borkh. KynsruBupyercss Ha BCeX TEPPUTOPHUSAX AaBTOHOMHOM PECITyOJIHKH.
[BereT B mae-utone. Ilepuon nserenus 8—12, xu3Hp ogHoro nsetka 4—5 nHeil. L{BeTok BelIensieT
HEKTap B TeueHue NHA. B uccienoBanusax, npoBeaeHHbIX A. M. ['ynueBbIM, yCTaHOBIJIEHO, UYTO
s0JIOHSI — pacTeHHe, Jarollee Kak XOpPOIIMK HEKTap, TaK M MbUIbLY. Tak, KaXAblid [BETOK SOIOHU
JOMAaIIHed BbiAenseT B cpenHeM 1,40 Mr HekTapa B CYTKH, a KaXJbIil IIBETOK sIOJJOHU BOCTOYHOM
(M. orientalis Uglitzk.) Beigensier B cpennem 1,28 mr HekTapa B CyTKH. B Hekrape 000MX BHIIOB
conepxkutcs B cpeaHeM 25% caxapa. C 1IBETKOB SI0JIOHU JTOMAIIHEH MOXXHO TOJYYUTh B CPEIHEM
16,8 Kr HeKTapa, a ¢ I[BETKOB sA0J0HU BocTouHOM — 17,9 Kr ¢ ogHOro rekrapa. Ha ogHoM rekrape
s0JI0HEBOTO cajia HeoOxonuMo coepkars 0,1 MUeTHHYI0 CeMBIO.

Padellus mahaleb (L.) Vassilcz. llperer B mae-utone. [lepmon mserenuss 10—12 mgueit. C
OJTHOTO TeKTapa IJIOIAU MOKHO MOTYyYuTh B cpeaHeM 20 Kr HeKTapa.

Padus avium Mill. D10 pactenue, naroriee HekTap U NbUIbIY. LIBeTer B mMae-utone. [lepuoa
userenust 10—13 gueli. MenoHocHble muenbl coOuparoT B cpeaHeM 20-35 Kr HEKTapa C OJHOTO
reKTapa IUIoIIa/Iu.

Persica vulgaris Mill. Ilo ganaeim M. M. TmyxoBa [6], METOHOCHBIE MUYETHI HCIOIB3YIOT
HEKTap IBETKOB mepcuka, a A. M. I'ynueB [3] cunTaer mepcHK OJHUM M3 JYYIIUX MBLUIBIEBBIX
pacTeHuii Isl KOpMIIEHUS TTYen B yclioBusix AzepOaiimkana. [[Beret B Mae. [lepuon niserenus 8§—14
JTHEH, KU3Hb OJHOTO 1BeTKa 4—5 mueit. HekrapoBbiaensronas AesITeNbHOCTh IIBETKA MPOIOIKACTCS
JI0 MOMEHTa OIUIOZOTBOPEHUS 3aBsi3u. UMCIIO I[BETKOB, HE BBIICISAIOMIMX HEKTap, gocTturaer 13-
18%. B nenom memonocHsie muenbl cobuparoT 15-20% mbuiblibl ¢ IBETKOB Mepcuka. B cpennem
OIVH IBETOK IEPCHUKA MPOM3BOAUT 2,3 Mr Hekrapa B JeHb. Hekrap comepxkut 20% caxapa. C
OJTHOTO TeKTapa MEePCUKOBOI0 cajla MOKHO coOparh 110 4 KI HEKTapa.

Prunus domestica L. KynsTuBHpyeTcss Ha BCeX TEPPUTOPUSIX aBTOHOMHOM PECIyOIMKU. DTO
pacTteHue, aarouiee HekTap U npuibly. LiBerer B Mae. [lepuon userenus nnutcs 8—10 gHei, a )KU3Hb
ofHOrO mBeTka — 2—3 nHsA. L[BeTKM BBIAENSAIOT HEKTap 0 TeX MOp, MOKa 3aBsi3b HE OyaeT
omionoTBopeHa. OJIMH LIBETOK CIMBBI MOXET BBIAEIATH B cpeaHeM 0,77 Mr Hekrapa B JeHb. B
HekTape comepxutcs 1m0 60% caxapa. C OIHOTO TeKTapa CIMBOBOTO Caja CPEIHETO BO3pacTa
MOXXHO JaTh Oosee 50 kr Hektapa, comepkamero 30 Kr aOCOMIOTHOTO caxapa. Takum oOpazom,
MIPUMEPHOE KOJIMYECTBO Me/a, B3SITOTO C OJJHOTO reKTapa, JocTuraet 32,5 kr. MeAOHOCHbIE Muebl
cobuparor 10 20 MPOLEHTOB MBUIBIBI C [BETKOB ciuBbl. [lo manHeiM M. M. Imyxoma [6],
MEJIOHOCHOCTh OJTHOTO TEeKTapa CIMBOBOro caga gocturaetr 10 xr. B umenom, Bce BHABI CIUBBI
COJZIEpIKaT HEKTAP W MBUIBILY, KOTOPBIE MOTYT HCIOIb30BaTh MEIOHOCHBIE TTYEIIHI.
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Prunus spinosa L. lIpeter B mae. L{Berenne nnutcs 8—10 nHei, a )KU3Hb OJHOTO I[BETKa 2—3
IHS. XOTS OH B OCHOBHOM JIa€T MbUIbLY, MEJOHOCHBIE MUeIbl COOUPAIOT HEOOJbIIOE KOJTUYECTBO
HEKTapa C €ro LBETKOB. BbIxonq mena ¢ onHoro rexrapa miomanu aocruraer 15-20 kr ITgens
cobuparot 10 20% MBUTBIIBI, KOTOPYIO OHH COOUPAIOT, B IIBETKAX CIIHBHIL.

Pyrus communis L. PactreHue npoW3BOAUT KaK XOpPOIIMH HEKTap, TaK U IbUIBILY.
KynbpruBupyercst Ha BCeX TEPPUTOPUSIX aBTOHOMHOM pecnyonuku. [lepuon nuperenus mpmrcs 10—16
JTHEH, a U3Hb OJHOTO I[BeTKa — 4—5 aHeil. V3 1BETKOB rpyuiu OOBIKHOBEHHOM C OJIHOTO TeKTapa
MO’KHO nosyduthb 10-25 kr Hekrapa.

Pyrus caucasica Fed. B 3aBucumMocTu OT 30H pacrpoCTpaHEHHs] Ha TEPPUTOPUN aBTOHOMHOM
pecryOauKH pacTeHHUE IPYIIN I[IBETET B Mae-UIOHE. XOTs MEpUO IIBETEHUs cocTaBisieT 10—16 mHe,
a TIPOJIOJKUTENIBHOCTD KM3HHU KaXK10T0 LIBETKa 4—5 JTHEH, HEKTap BBIAEISAETCS BCETO OMH-IBA JIHS.
Ilo nuteparypHbIM JaHHBIM [3], ONMH LBETOK pacTEHUs IPyIIM BbLAENSAET B cpeaHeM 1,46 mr
HekTapa B cyTku. KonmuecTBo caxapa B 3TOM HeKTape cocrapisieT okoyio 40 mporeHtoB. Onux
reKTap rpylieBoro caja 3a Mepuoj IBETCHHsI MOXET J1aTh Bcero 12—45 Kr HekTapa, 4YTO COCTaBIISET
7,47 xr mema. Ha omHoM rekrape caga MOXHO cojepkath Toibko 0,1 MmUenuHyro cemblo.
He3aBucumo OT BHJOBOIO COCTaBa, BCE BHUJbI U COpTa IPYIIM SIBJISIIOTCS PACTEHUSIMM, JAIOLIUMU
KaK HEeKTap, TaK U MbUIbILY.

Rosa canina L. 1IBeteT B uroHe. XOTS BCE BUABI IIUIOBHUKA MPOU3BOAAT MEA U MBUIBILY,
MEJIOHOCHBIE€ ITYENIbl B OCHOBHOM COOMPAIOT IbUIbLY C €ro LIBETKOB. B HeKTape OgHOro IBeTKa
copepxurcs 2,29—4,12 mr caxapa, u3 Hux 51,46% — dpykrosa, 47,12% — rmokoza u 1,42% —
caxaposa.

Rubus caesius L. ExxeBrka — OHO U3 JIYYIIUX CPEAU KYCTAPHUKOB pacTEHUE, POU3BOISIIEE
Men W nbUiblly. HaumHaer nsectun ¢ uions. LlBetkm Genmbie m apomarsbie. [Ipu 3TOM Ha Kyctax
IPUCYTCTBYIOT KaK TOJBKO YTO PACKPBIBIIMECS IIBETHI, TAK U CIIeJble MI0/bl. [I0CKOIbKY OH LIBETET
BCE JIETO, MEIOHOCHBIE ITYEIIbl COOMPAIOT XOPOILIUI HEKTap U MbUIbILY. [IpoA0IKUTENBHOCTD KUZHU
OJTHOTO LBEeTKa 2—3 JHs, a KOIWYECTBO HEKTapa, KOTOPBIA OH BBIACNAET €XKETHEBHO, TOCTHTaeT
6,3 mr. Ero nekrap comepxut 51% caxapa. YpoxaltHOCTh HEKTapa ¢ rekrapa — 10 81,5 K.

Hanusie A. M. I'ynmueBa [3] moka3bIBalOT, YTO €XKEBHUKA — PACTCHHUE, JAIOIIEE B YCIOBUAX
AzepOaiikana 24% mbUIBLIBL, @ C OJJHOTO IeKTapa KyCTapHHUKa Muelnbl noxyyatoT 117 Kr Hekrapa.
Caxapucrocth HekTapa coctasiser 56,3%. Takum oOpa3oM, ¢ OJHOrO rekTapa MOXKHO B3ATh JI0
70,5 kr mena. [Ipu TakoM pacdyere Ha OJUH reKTap MOXKHO cozepkarh 0,8 muenrHbIX ceMen.

Sorbus aucuparia L. Haunnaer uBectu B Mae-utone. [lepuos uerenus 6—11 nHel, a xKu3Hb
KaxJ10ro 1petka 3—4 nHs. MeqoHOCHbBIE MUeNbl COOMPAIOT HEKTap U MbUIbIYY C IBETKOB PSIOUHBI.
KonmyecTBo caxapa B HEKTape, BBIIEISIEMOM OQHUM LBETKOM, cocTasisieT 0,7 mr. C oqHOro rekrapa
3eMJIM MOXKHO MONyduTh B cpeHeM 30—40 kr HekTapa. Bce BuabI pAOMHBI SIBISIOTCS PACTEHUSMU,
MPOU3BOASIINMY M€/ U TBLIBILY.

Spiraea L. Ha TeppuTopur aBTOHOMHOM pECIyOJIMKH IIUPOKO PACHpPOCTPAHEHbI 3yOuaTrhli
(S. crenata L.) u ocoxomuctHeit (S. hypericifolia L.) Buapl. HaumHaeT 1BecTH B HIOHE.
MenoHOCHBIE MUelbl COOUPAIOT ¢ PACTEHMS HEKTAp U MbLIbILY. B 3aBUCUMOCTH OT BHJIa KOJIMYECTBO
caxapa B HekTape 100 uBeTkoB cocrasisieT 4,5—6,84 mr.

B pesynbrare aHanu3a yCTaHOBJIEHO, YTO MEIOHOCHBIE MMUEIIbI O0JIbIle paboTaroT B LIBETKAX C
oOWIbHBIM HekTapoM. C 3TOH TOUKM 3pEHHS PACTEHHs JENATCS Ha IMEpPBUYHBIE U BTOPUYHBIC
HeKTapooOpa3yrole pacreHus [3].

[Tyensl ¢ GonpmIMM ycepaueM pabOTalOT HaJ PACTEHUSMHU, KOTOpPHIE OTHOCATCS K YHCIY
MEPBUYHBIX PACTEHUI, MPOU3BOASIIMX HEKTap. L[BeTku 3TUX pacTeHHMil B CpelIHEM NPOU3BOIAAT
Oouibllle HEKTapa B JIeHb, a MPOLEHT caxapa B HEKTape Bblle. L[BeTeHne 3TUX pacTeHuil UIMTCS
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OTHOCHTEIBHO JOAT0. Y  K@KIOr0O H3 HHUX OOJBIIOE KOJMYECTBO IIBETKOB, M  IIO
PacnpoCTPaHEHHOCTH OHU IOMHHUPYIOT HaJl IPYTUMHA HEKTAPOHOCHBIMH PACTCHUSMH.

Y HCKOTOPBIX BUJIOB (BPIH.IH?I, SIGJIOHH) KaK KOJIMYCCTBO BBIACIACMOIO HEKTapa, TaK U IMPOLICHT
caxapa B HEKTape HEBBICOKH, MO3TOMY HX BKJIIOYAIOT B Psii BTOPUYHBIX HEKTApOOOpa3yroIux
pactennii. CyliecTByeT Takke MHOTO BHJIOB pacTeHHd (aiiBa OOBIKHOBEHHAs, MEPCHK
OOBIKHOBEHHBIH, CIMBA OOBIKHOBEHHAS U JIp.), IIBETKH KOTOPBIX BBIACISIOT OOMIIbHOE KOJIUYECTBO
HCKTapa. Ho manoe xommuecTBo CXKCAHCBHBIX IIBCTKOB, TaK H KOpOTKI/Iﬁ nepuoa NBETCHHUA TAKHUX
pacTeHuii cnocoOCTBYET OTHECTH UX K YMCITY BTOPUYHBIX HEKTAPOHOCUTENEH. Y HEKOTOPBIX BUJOB
(KpBDKOBHHMK TPEUECKHU, sAOJOHS BOCTOYHAS, SOJOHS IOMAIIHSS, MHHIAIb OOBIKHOBEHHBIMH,
abpUKOC, BHIIHS U Jp.) KOJIMYECTBO caxapa B HEKTape OYeHb Mayio, HECMOTPS HA TO, YTO IIBETKH
BBIICTISIIOT MHOTO HekTapa. (Tabmuma 1).

Tabmuma 1
HEKOTOPBLIE 13 INIEPBUYHbBIX HEKTAPOHOCHBIX JIEPEBBEB 1 KYCTAPHHUKOB
HA TEPPUTOPUUN HAXYBIBAHCKOUM ABTOHOMHOWM PECITYBJIUKUA.
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Pyrus caucasica Fed. 24V 2.V  06.VI 14 400 12,45 7,47
Malus orientalis Uglitzk. 22.\V 26,V 02.VI 12 100 17,90 9,30
Malus domestica Bork. 21V 24V  01.VI 12 100 16,80 8,40
Sorbus graeca Lodd. ex Steud. 27V 01Vl 06.VI 11 450 53,00 21,00
Crataegus rhipidophylla Gand. 271.V 31V 12.VI 17 204 58,20 34,92
Rubus caesius L. 23.V 27V  09.VI 18 960 62,42 40,60
Rubus ibericus Juz. 21V 25V  08.VI 19 950 117,67 70,50
Prunus domestica L. 22V 26.V 29.V 8 202 50,26 30,15
Amygdalus communis L. 12.Iv 151V 211V 10 204 15,63 6,40
Persica vulgaris Mill. 16.V 19.vV 23V 8 400 3,83 1,53

VYuureiBas, 4To 19 BUJIOB J€peBbEB M KYCTAPHHMKOB, NAIOIIUX HEKTAp W IBUIBLY, SBISIFOTCS
PEIKUMHU M HAXOIATCS MOJA Yrpo30iM HMCUE3HOBEHMs, OHM OBbLIM BKIIOYEHBI B «KpacHyr KHHUTY»
HaxubiBanckoit ABroHoMHoOM Pecnyomuku [S]. TlpupomnooxpaHHBId CTaTyC 3TUX BHJIOB COCTABJICH
BIIepBbIe Ha ocHOBe Kareropuit «Kpacnoit kaurn» MCOII (Tabnumna 2).

Tabmuma 2
PEJIKME Y HAXOJISLIUECS II0OJ YTPO30M MCUE3HOBEHUS JIEPEBbBS 1 KYCTAPHUKY,
CEMEMCTBA ROSACEAE, HA TEPPUTOPUU HAXYBIBAHCKOM ABTOHOMHOM PECITYBJIMKU

Hazeanue pacmenus Kameeopuu 3awunisl
Amelanchier ovalis Medik. VU Bla(i)c(ii);C2a(i)
Cotoneaster integerrimus Medik. VU Bla(i)c(ii);C2a(i)
Crataegus orientalis Pall. ex M. Bieb. NT
Crataegus pontica K. Koch NT
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Hazeanue pacmenus Kamezopuu 3auqunivl
Padellus mahaleb (L.) Vassilcz. LR b
Pyrus medvedevii Rubtzov NT
Pyrus megrica Gladkova VU Bla(i)c(ii); C2a(i)
Pyrus raddeana Woronow VU Bla(i)c(ii); C2a(i)
Pyrus syriaca Boiss. NT
Pyrus voronovii Rubtzov VU B1la(i)c(ii); C2a(i)
Pyrus zangezura Maleev VU Bla(i)c(ii); C2a(i)
Rosa foetida Herrm. EN A2acd; B1b(iii, iv)c(ii,iii)
Rosa karjaginii Sosn. CR A3c; C2a(i)
Rosa nisami Sosn. EN B2ac(ii)
Rosa sosnovskyana Tamamsch. VU A2cd; Blb(iii)c(ii)
Rosa hemisphaerica var. rapinii (Boiss. et Balansa) Rowley VU D1
Rosa pimpinellifolia L. EN B2ac(iii)
Rosa tuschetica Boiss. VU B1b(iii,iv)c(ii)
Rubus ibericus Juz. NT

Taxkum 06pa3oM, ycTaHOBIIEHO, YTO Ha Tepputopun HaxusiBaHckoil ABToHOMHON PecryOnuku
UMEIOTCS ONaronpusTHBIE MPUPOIHO-KIMMATHUYECKUE YCJIOBUS Ul Pa3BUTUS ITYEJIOBOACTBA U
¢isiopa, Ooraras HEKTapHbIMH pacTeHMAMU. OIHOW W3 Mep MO YAy4IIEHUI0 KOPMOBOH 0a3bl
ITYEJIOBOJCTBA SIBJISICTCSl CO3JaHME HOBBIX IApKOB, O3€JI€HEHHE OOOYMH YIMII M JIOpOL, a TaKXke
MIOJIE3ALUTHBIX JIECHBIX I0JIOC, COCTOSILIMX IPEMMYILECTBEHHO U3 LIBETYLIUX pacTeHuil. Spkum
PUMEPOM TOMY SIBJISIETCS MaclTaOHas KaMIIaHUs 10 O3€JICHEHHIO, peajn3yemMas B aBTOHOMHOMN
pecnyOIiKe B TTOCIICTHUE TOIBI.
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AGRIS HO1

CPABHUTEJIBHOE U3YYEHUE BJIMSHUA TEXHOJIOTUI
PEPTUT'ALIMN U KAIIEJIBHOI'O OPOIIEHMSA
HA PASBUTHUE PACTEHUU BUHOI'PAJIA (B IABOPATOPHBIX YCJIOBUAX)

O©Mupcanaxoea JI. M., Azepobatiodxicanckutl 20Cy0apCmeeHHblll aepapHbvlil YHusepcument,
2. [anoorca, Azepoatioscan, lamiyamirsalahova@gmail.com

COMPARATIVE STUDY OF THE EFFECT OF FERTIGATION AND DRIP IRRIGATION
TECHNOLOGIES ON THE DEVELOPMENT OF GRAPEVINES (IN LABORATORY
CONDITIONS)

©Mirsalakhova L., Azerbaijan State Agricultural University,
Ganja, Azerbaijan, lamiyamirsalahova@gmail.com

Annomayus. B cratbe npuBeieHbl CBEICHHS 110 OIPEAEICHHUIO TOTEPH BO BpEMs UCIIApEHUs U
BOJIOCOEPEKEHNUIO OpPOCUTENLHOM BOJbI, IMOJIABAEMOM pacTEHUSIM BHMHOIpaJa B BEreTallMOHHBIX
cOCy/Iax, MOJy4eHHbIe B JaO0OpaTOPHBIX YCIOBHUSIX NMPU NPUMEHEHUH TEXHOJIOTUHU (epTuranuu, oo
HCCIIEIOBAHUN MUHEPAJIbHBIX YI0OpEHUH, pacTBOPSIEMBIX B BOAE U BHOCHUMBIX I10J] PaCTeHUE, U O
pocre pacteHui BUHOrpazia. [loka3zaHo, 4TO BEreTallMOHHBIE SKCIEPUMEHTHI IPOBOJWINCH B ABYX
BapHaHTax: C TEXHOJOrMeW (epTUralMi U C TEXHOJIOTMEW KalelbHOro opolleHus. B pesynbrare
YCTaHOBJIEHO, YTO YpPOBEHb BOAbl MHBEKTOpPA PACTEHUII BUHOrpaJa B BEreTALIMOHHBIX COCyHax
cocrasiser 0,5 1/4, IpoJOHKUTEILHOCTD OJIMBOB 32 BEreTallMOHHBIN MepHoj cocTaBuia 264 yaca,
npu 11 monuBax Obwio naHo 132 1 Boasl. [Ipy mpuMEHEHUU TEXHOJOTMU KallelIbHOTO OPOLICHUS
pacxoj BOIbI KarenbHHIEH cocTapisieT 0,5 Ji/4, MPoJOKUTEIHHOCTh TouBa — 336 4acoB, mpH
14-xparHoM nOoMMBE OBUIO HMCHOJIB30BAaHO 168 JHUTPOB BOJABI. DTO 03HAYAET, YTO 3KOHOMHUS
MOJMBHOM BOABI cocTaBwia 27% mpu Qeprurauvd Mo CPaBHEHUIO C CHCTEMON KamlelbHOIro
opouieHus. [Ipu mnpUMEHEHMHM TEXHOJNOTMM (epTUranuyu YCTaHOBJIEHO, YTO MHHEpaJibHbIE
yaoOpeHust pacTBopsitoTcs B Boae B 10 pa3 ObicTpee NpH NPUHYIUTEIHLHOM MEPEMEIINBAHUH, YEM
IIPU OTCYTCTBUU MPUHYAUTEIBHOTO MTEPEMEIINBAaHUA. JTO Ja€T BOZMOKHOCTh BHOCUTD YIOOpEHUS €
BOJIOH 3a MeHbllee Bpems. Takxke B BereTallilOHHOM COCyA€ IpH TEXHOJOIMH (epTUraiuu
MaTepUHCKas rpo3/b BUHOTpaja B (a3e OyroHM3auuu Oblia B cpeHeM Ha 14 cm Oosblie, yem npu
TEXHOJIOTMH KaleJIbHOTO OPOILIEHUSI.

Abstract. The article provides information on determining the loss during evaporation and
water conservation of irrigation water supplied to grape plants in vegetative vessels studied in
laboratory conditions using injection-ferritization technology, on the study of mineral fertilizers
dissolved in water and applied under the plant, and on the growth of grape plants. It is shown that
the vegetation experiments were carried out in two variants: fertigation technology and drip
irrigation technology. As a result, it was found that the water level of the injector of grape plants in
the growing vessels is 0.5 I/h, the duration of watering during the growing season was 264 hours,
with 11 watering 132 liters of water were given. When using drip irrigation technology, the water
consumption by a dropper is 0.5 I/h, the duration of irrigation is 336 hours, 168 liters of water were
used with 14 times watering, which means saving irrigation water by 27% with ferritization. When
using fertigation technology, it was found that inorganic fertilizers dissolve in water 10 times faster
with forced mixing than in the absence of forced mixing. This makes it possible to apply fertilizers
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with water in less time and save its norms. Also, in the vegetative vessel with fertigation
technology, the mother bunch of grapes in the budding phase was on average 14 cm larger than with
drip irrigation technology.

Kntouesvie cnosa: dpepruranus, MUHEpaIbHbIe yTOOpEeHUs, POCT PaCTCHUI.
Keywords: fertigation, inorganic fertilizers, plant growth.

Knumarnueckue u3MeHeHUs, MPOUCXOASIINE B MHpE, YBEIMUEHUE HCIAPEHUS C 3eMIId U
BOJIHOM TOBEPXHOCTH H3-3a TIOOANBHOrO MOTEIUICHUS, a C JPYroll CTOPOHBI, M3-3a YBEITUYECHUS
CIpOCa Ha MUTHEBYIO U OPOCUTENIBHYIO BOIY B CBSI3U C IOCTOSIHHBIM YBEJIMYEHHUEM UYUCIEHHOCTH
HaCeJNeHHsI, TPEOYIOT MPEJOTBPALICHHE TIOTEPh BOABI HE3aBUCUMO OT C(EpPhI UX EATETbHOCTH [8].

DKOHOMUSI OPOCUTEIBHON BOJBI, TI€ IPEeCcHAas BOJA HCIOJb3YyeTCsl OOJIbIIE BCEro, 3aHUMAET
MIepBOE MECTO BO BpeMsl pEIICHUH, CTOSAIMX Nepen Hamu mpoosieM [10]. DkoHOMHUS OpOCHUTETBHOM
BOIBI MOXXET OBITh JOCTUTHYTAa TOJBKO IYTEM BBISBICHHUS HOBBIX TEPEIOBBIX TEXHOJIOTHMA
opomieHus [6, 7]. [Ipu mpuMeHEHUH MPOTPECCUBHBIX CIIOCOOOB OPOIICHUS, & TAKXKE JIOKATU3ALNUN
OpPOCHUTENBFHON HOPMBI I TIOMYyYEHHUS BBICOKOTO YpPOXKas CeIbCKOXO3SHCTBEHHBIX PACTCHU,
CUMTAETCS BAXHBIM JIKOHOMHTH YIOOpEHHs, 4YTOOBbl H30ekaTb BPEAHOrO €ro BO3JCHCTBUS Ha
Ka4eCTBO ypoyKasi U OKpY»Karolen cpeast [5, 9].

Pezynomamur uccneoosanuil
Onpeodenenue uchapenus npu 6HYmMpuUno48eHHOM U NOGEPXHOCHHOM OPOULEHUU

Omnpenenenue o0UIero yBIAXKHEHHUS MPH 000MX METONAX OPOUICHHS YPE3BBIYAHO BAKHO C
TOYKH 3pEHMsI IPEAOTBPAILEHHs TOTEPh BOABI U BbIOOpa 0oJiee COBEPILIEHHBIX METOJOB U IIPUEMOB
opouieHus. B naGoparopHbIX ycinoBHsX KOA(QQUUMEHT HCHApeHHsl H3y4dalloCh IO JIHMHAMUKE
M3MEHEHHS BJIAXHOCTH B BETETAIMOHHBIX COCYJaX, OPOIIAEMBIX MHBEKIMOHHBIM M KaleJlbHBIM
ciocobamu. st aToro nmpu o6oux croco0ax OpOIICHUS BEPXHHUE M HIDKHHUE TPEIENbl yBIaKHEHHS
MOYBBI B BEr€TAI[MOHHBIX COCY/IaX, 3aCa)KEHHBIX BUHOIPAJ0M MPUHUMAIHNCh TaK e Kak B HaType (B
1ojie), a MOTOM ObUIM MpoBeAeHbl opomeHus. KoianuecTBo (HOopMma) BOJBI, 1MOJIaBaeéMOil Ha OAMH
BETeTAIIMOHHBIN COCYII, ONPEEIISUTH NCXOAS U3 BEreTAal[MOHHOW HOPMBI OPOIICHUS, MOyYCHHOH B
pe3ylbTate MHOTOJETHUX OIBITHO-UCCIIEAOBATEIbCKMX pabOT Ha pacTeHUSX BHHOTpaza B
IIPOM3BOJICTBEHHBIX YCIOBUAX. B yacTHOCTH, MO TaHHBIM MOJIEBBIX OMBITOB, 00N 00bEM (HOpMA)
BOJIbI, TI0IaBa€MOI Ha OJIMH I'eKTap BUHOTIPAIHUKA 32 BEreTal[MOHHBINA NEpUO, MPH UHBEKIIHOHHOM
crocobe oporenns, cocrapmser 1400 m’/ra. TIpu TakoM pacxofe HAa OJMH BHHOTPAIHBIA KyCT
npuxonutcst 630 i monmuBHOW Bonbl. [lmomiane KOHTYpPOB CMauMBaHUS HMCIOIB30BaNaCh IS
OIpeIeJIeH!s] HOPMBbI OpPOLIEHHUS, TI01aBa€MOM B OJIMH BETeTAllMOHHBIN cocyll. B Mpon3BOCTBEHHBIX
YCTOBHSAX TUIOMAMh KOHTYPA CMAYMBAHWS OIHOTO BHHOTPAJHOrO KycTa cocTaBmster F=1,77 .
JlHamMeTp BereTarHoOHHBIX COCYIOB d=0,5 M, a IUIOMAxb ero KOHTYpa cMadnBanus =0,2 m°. J{s
Mepexo/ia OT HAaTYphl K MOJIEJIN UCIIOIB30BAIOCH CIIEAYIOIIEE BhIpAKEHHE:

Mimoa = %1 1)

M4 — KOIMYECTBO BOJIbI, TIOJJaBA€MOW B OJMH BET€TAIIMOHHBIA COCYJ 32 BEreTAIllHOHHBIH
nepuon, l/cocyn; F/ — 1uiomaas KOHTypa YBIaKHEHHUs BUHOTPAIHOTO KycTa B npupon (F=1,77 mz);
@ — TIJIOMIAIb KOHTYpa CMauyMBaHMsl BET€TalMOHHOTO cocyna (w=0,2 Mz); M, ,;—KOIUIECTBO BOJIEI,
Mo/IaBaéMoOe Ha OJMH KyCT BHHOTpAJa 3a BEreTallMOHHBIA mepuoa B Hatype (M,,~630 n/nepeBo).
CornacHo 3TUM 3HAYCHHSIM U UCXOAs U3 BhIpaxenwus (1) konmuuecTBO (HOpMa) BOABI, MOaBaeMasi B
OJIMH BETeTalMOHHBIN COCY/ 32 BETETAIlMOHHBIN mepuoj coctaBisieT M,,,~(630%0,20)/1,77=71 n/
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cocyn. Hopmy Boabl (M), mopaBaeMyl0 Ha OJMH IOJIUB, ONPENENAIOT 10 HUKHEMY U BEPXHEMY
IpeJieny BIaKHOCTH MOYBbI, YKa3aHHOTO B HU3Y:

ywh(ﬁBer_,BHM)KS) (2)
veg= 100 '

3M1ECh ( — BEPXHSS TUIONIAh KOHTYpa BIQXKHOCTH WM BEPXHSS IUIONIA/b BETeTAllMOHHOTO
cocyna, M h— NIyOMHA BET€TAallMOHHOIO COCY/a (TOMIIMHA CII0S IIOYBBI B COCYE), M, Luuxe U Peepx
— COOTBETCTBEHHO 3HAUEHUSl HIDKHETO M BEPXHErO IMpeeoB BIAKHOCTH MOYBBIL, B % OT CyXoii
MAcChI IIOYBBI; Y — 0OBEMHAs Macca mouBbI, 2/ch’; 100 — ko3 HUIIMEHT MepeBOIa U3 MPOLECHTOB B
npobu. HrxHMI npenen BIaXHOCTH MOUYBHI cocTapisieT S0—60% MOTHON BIAroeMKOCTH, BEPXHHIMA
— 70-75% nonHOM BIaroeMKOCTH. B 3TUX npenenax BIaKHOCTH CEIbCKOX0351CTBEHHBIE PACTEHUS
HOpPMAaJIbHO Pa3BUBAIOTCS U JIOCTUTAETCS BBICOKAs MPOTYKTUBHOCTh. OOIIYIO BIAaro€MKOCTh MOYBBI
MPUHUMAIU PaBHOM OOBEMHON MOPUCTOCTH W ONPEIENISIU 10 HU3BECTHOW Qopmyle, UCXOnsd U3
00BEMHOI MacChl TIOYBHI () U IJIOTHOCTH TBEPAOH (a3bl (d):

p 3)

14

IBTNT =

OOBeMHYI0 MacCy TOYBBI B BETETAlMOHHOM COCYZE, ONPENEeISIN PEXYIIUM IUIHHIPOM U
BeCOBbIM MeTonoM. Ero cpennee 3Hauenue coctasisier y=1,30 r/em’.  TDnoTHOCTB IIOYBHI,
3aChITaHHON B BETETAIIMOHHYIO €MKOCTh, OTPEAEIsAiach MUKHOMETPHYECKIM METOIOM M COCTaBUIIA
d=2,58 r/cm’. TloHas BIAroeMKOCTb cocTaBisieT 50% 110 oobemy u 39% mno macce o gopmyne (3).
[Tpu TakoM 3HAUEHHH MOJTHOW BIArOEMKOCTH HM)KHUH TPEAeT BIAXKHOCTH ITOYBBI B BETETAIIMOHHBIX
cocygax coCTaBIACT fux=0,5%39=19,5%, a Bepxuuil mnpenen Pen=0,70%x0,39=27,3%, a
KOJIMYECTBO BObI, MOAABAEMON B OJHOKpPATHOM MonuBe, (HOpma) mo dopmyne (2) cocraBiser
m,=0,2x0,6x1,30%(27,3-19,5)/100=0,012 m’=12 n/cocyx.

st obecnieyeHnss paBHOMEPHOTO M TIOCTETIEHHOTO YBJIQ)KHEHHUS MOYBBI B BETETAIMOHHBIX
COCY/IaX Pacxofl BOIBI, BBIACIIEMONH HHBEKTOPOM U KalleIbHUIEH, ObUT PUHSAT PABHBIM 3HAYCHHIO
0,5 n1/4. Pacxon MHBEKTOpa M KamleJIbHUIIBI PETYINPOBAIM METOJOM IMpEIBapUTEILHOIO 3amepa U
3aTeM IOMEIIAIN B OpOCUTeNbHbIe TpyObl. Pacxon BoJbl Tpex MHBEKTOPOB cocTaBmi 1,5 n/gac,
pacxoz BOJBI TPEX KareJabHHIl ObIT OMHAKOBBIM. [10JTMB OCYIIECTBIISIIN B BETETAIIMOHHBIX COCYAaxX
IIPU CHMKEHUU BJIaKHOCTH NOYBHI 10 30%, a mpu JOCTUKEHUH BIIaXHOCTU 38% mogady MOJUBHOM
BOJbI TMpEKpalald 3aKpbITHEM KpaHa. KoiauuecTBO Biar B IOYBE OMNPEAENSUIM C MOMOIIBIO
Biaromepa MS-7828 SOILS. Hcxoas u3 pacxoJa HHBEKTOpa WM KamedbHUIBl (g;) U
BETreTAIllMOHHONW HOPMBI TonuBa (71,), MPOAOIDKUTEIBHOCTh OIHOTO TOoJHBa (t) ONMpEeNeNnsfoT Mo
CIIE/TYIOIIEMY COOTHOIICHHIO:

qi

Takum o06pa3oMm, ObUT TIPOBENEH IJIA0OPATOPHBIN OJKCIEPUMEHT IO OMHCAHHON BBIIIE
MeToauKke. Pesymbrarel skcriepuMmeHnTa mpuBenaeHbl B Tabmumax 1 u 2. Ilpu uHBEKIHOHHOM
OpOIIEHUH OPOIIEHNE MPOBOAMUIOCH 11 pa3, B Tom uucie 6 pa3 B MIOHE W HIOJIe U 1 pa3 B aBrycre.
3a BEreTalMoOHHBIA TMEPHOJ B OJMH BEreTAllMOHHBIM COCyd TMoaada BOAbI cocTaBwia 132 .
[IpoaomKUTEILHOCTS OJIHOTO TMOJIMBAa cOcTaBuia 24 yaca, B BEreTallMOHHBIN nepuoj — 264 yaca
(Tabnuma 1). KoaudecTBo mogadu BoAbI, BO BpeMsl OPOIIEHHSI, IPEBBICUIIO PACUE€THYIO HOpMY Ha 61
1. KarnenpHO€ opoleHre npoBoAWiIoch 14 pa3, B TOM yucie 8 pa3 B jKapKUe MECSIbl B HUIOHE U
WioJie U 2 pa3a B aBrycre. B OauH BereramMoHHBIA COCyd MOJada BOJbI COCTaBmwiIa 162 I
[IpoaomKUTENBLHOCT OAHOTO OPOILEHUSI COCTaBUiAa 24 4, KaK U IPU UHBEKIIMOHHOM METOJE
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opoueHusi. OTHAKO TPOJOJKUTENHHOCTD MOJIMBA 32 BEreTallMOHHBIA NIEPUOJT cOCTaBmiIa 336 yacoB
(Tabmuma 2). KomuvecTBO BOABI, TOIAHHON KalleJIbHBIM OPOIIICHUEM, MMPEBBICUIIO PACUETHYIO HOPMY
Ha 97 1.

. Tabmuna 1
KOJIMYECTBO ITOTPEBJISIEMOU BOJIbI
TP OPOIIEHNH UHBEKLIMMOHHBIM METOJIOM U KOJIMYECTBO ITOJIMBOB

No n/n Jlama Konuuecmeo 600wvt Ipooonocu- Ilompebnenue  Koauuecmeo
npogedenusi  no0ABAeMblil 8 COCyO, MenbHOCHb UHBEKMOopA, opouenuil
OpOUEeHUs m,, zi/cocyo opowenus, t, uac Qi, 1/uac
1 30.03 12 24 0,5 11
2 24.04 12 24 0,5 11
3 09.05 12 24 0,5 11
4 26.05 12 24 0,5 11
5 08.06 12 24 0,5 11
6 18.06 12 24 0,5 11
7 29.06 12 24 0,5 11
8 09.07 12 24 0,5 11
9 20.07 12 24 0,5 11
10 31.07 12 24 0,5 11
11 16.08 12 24 0,5 11
Bcezo — 132 264 —
Taobmuma 2

KOJIMYECTBO BOJIbI, UCIIOJIb3YEMOM J1J11 KATIEJIbHOT'O OPOLLIEHU S
N IMPOAOJDKUTEJIBHOCTD ITOJIMBA

Topsoxoswiii Jlama Konuuecmeo 600wt Ilpooonocu-  Ilompebrenue  Koauuecmgo
Ne nposeoenus nooasaembvlii 6 MenbHOCMb KanensHuybl, opouwenuil
opouienus 8ecemayuoHHbl1l opouienus, 1, Qa, 1/uac
cocyod, my, 1/cocyo yac
1 30.03 12 24 0,5 14
2 24.04 12 24 0,5 14
3 09.05 12 24 0,5 14
4 26.05 12 24 0,5 14
5 05.06 12 24 0,5 14
6 16.06 12 24 0,5 14
7 23.06 12 24 0,5 14
8 29.06 12 24 0,5 14
9 06.07 12 24 0,5 14
10 12.07 12 24 0,5 14
11 19.07 12 24 0,5 14
12 30.07 12 24 0,5 14
13 09.08 12 24 0,5 14
14 19.08 12 24 0,5 14
Bcero — 168 336 —

KonmdecTBO BOABI, HCIOIB3YEMOM NP KaIleIbHOM OPOLIEHHUH, cocTasisieT 36 11, uto Ha 27%
Oosiblie, 4YeM TP MHBEKIMOHHOM OpPOIIEHUH. AHAIU3 HKCIEPUMEHTAIBHBIX MaTepHalloB
MOKA3bIBA€T, YTO MOTEPU BOJbI MPU KaleIbHOM OpPOIICHHWU HAIpPSIMYIO CBSI3aHBI C YBEIHMUYECHHEM
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ucnapenud. Tak Kak, Karjiu MonajaiT HEMOCPEACTBEHHO Ha MOBEPXHOCTh MOYBBI U MOABEPraeTcs
(bu3NYeCcKOMy HCIApEHUI0, HE BIUTHIBASCH B HIDKHUE CJOU MOYBBL. OIHAKO MPHU WHBEKIMOHHOM
MOJIMBE BOJIa HE TIOMAaJias HEMOCPEICTBEHHO Ha MOBEPXHOCThH IOYBBI, MOCTYMAE€T B 3aKPBITYIO
WHBEKTOPHYIO TPYOKY M YBIQXKHSIET €€ Yepe3 NMOYBCHHBIC KaWJUISPhl, PABHOMEPHO pacIpeneiss ee
[0 TIOYBEHHOMY TOpPU30HTY. B 3TO BpeMs KOJIMYECTBO HCMAPEHUS C MOBEPXHOCTU IOYBHI
ymenbinaercss Ha 20-30% 1o cpaBHEHUIO C KalelbHBIM OpOLICHHEM. Pe3ynbrarsl 1abopaTopHbIX
9KCHEPUMEHTOB IOJHOCTBIO TOATBEPKIAAIOT TaHHYIO 3aKOHOMEPHOCTb.
Ilpespawenue munepanvHulx YOobpeHuil 8 HcuOKoe COCMOosHUe

C oTOli Henbio0 Opu MOMOIIM JabopaTopHOM Monenau ObUI HM3ydeH MpOLEecC PacTBOPEHUS
TBEPJAbIX MHUHEpPAJIbHBIX yIOOpeHUH B Bojae. XUMHUYECKOM M (U3NYECKOM CyTH 3TOro IMpolecca
MOCBAILIECH psij ucclienoBanui 1, 2].

[Iporiecc pacTBOpeHus U3ydalyics B JIByX BapraHTax. B mepBom BapuaHTe BpeMsi paCTBOPEHUS
yaoOpeHust omnpenensuii 0e3 cMelmuBaHUS ero ¢ Boaoil. Bo Bropom Bapuante ynoOpeHue
CMEILIMBAJIM C BOJOM M OINpeNessuid MEepHo ero pacTBopeHus. B 06oux BapuaHTaX COOTHOILEHUE
ynoOpenwuii u Boabl Obw10 ipusTo 1:1, 1:2, 1:3 u 1:4.

B nepBom BapuanTe ObUTH B3STHI 4 CTEKJISTHHBIC COCY/bI, B KOKIYIO U3 HUX HACHINIAJIOCH IO
0,5 xr rpanyn ynoOpeHuii u B mepBblil cocy no6asisoch 0,5 1 BOIbI, BO BTOPYIO — 1 JI, B TPEThIO
— 1,5 1, 2 1 — B yerBepThIil cocya. [IpousBoamiiocs BuU3yallbHOE HAOJIONEHHE 3a MPOLIECCOM
IUTaBJIEHUS. U PACTBOPEHHUs TpaHyl. B pesynbrare BU3yalnbHOrO HAONIOEHMSI YCTAHOBIIEHO, YTO
BpeMsl paCTBOPEHUS TpaHyd ynoOpeHH B BOJE 3aHUMAET JAOCTAaTOYHO IUTENbHOE Bpems. Bpems
pacTBOpeHHs TpaHyl ynoOpeHus B IEpBOM cocyne cocTaBui 14 4, Bo BTropoMm cocyae — 12 4, B
TPEThEM cocyie — 8§ 4, B UETBEPTOM COCylIe — 5 4.

Bo BropoM BapmaHTe B Maiblil pe3epByap AJIS MPUTOTOBJICHHUS yIOOpEHHs 3achimaiu | Kr
rpanyn ynoopenuii 4 pasa, nepBblil pa3 — 1, BTopoii pa3 — 2, TpeTHil pa3 — 3 u ueTBepThIil pa3
no0aBisUK ¥ niepeMeruBaiy 4 11 Boasl. BpeMs pactBopenust ynoOpeHus B Bojie B cOOTHOIIeHuu 1:1
coctaBiasuio 3 4, B cootHomeHuu 1:2 — 1 4, B coorHomenuu 1:3 — 30 mun (0,5 4), B
cooTHoueHuH npu 1:4 oHo cocraBuiio 18 mus (0,3 u). B 06oux Bapuanrax npu cootHoueHuu 1:1
u 1:2 rycrora xuakoctu ObUTa BBICOKOHW. [ycToTa >XHUIKOTO YIOOpEHHs, pPAaCTBOPEHHOTO B
cooTHomeHusx 1:3 u 1:4, cHu3mnace B 2-3 pasa, a €ro CiIuB M3 pe3epByapa B OPOCUTEIbHYIO
cucTeMy (B MarucTpaibHBIA TPYOOIPOBO) cTan 6osee yaoOHbBIM.

Tabmuma 3
[IPOJIOJDKUTEJILHOCTh PACTBOPEHISI MUHEPAJIbHBIX VJIOBPEHUIA
Coomuowenue cmecu Bpems pacmeopenus epanyn (3epen) yoobpenuil, t, uacol
Yoobpenus u 6006l npu omcymcmeuu nepemeuuéanus npu nepemeuusanuy
11 14 3,0
1:2 12 1,5
1:3 8 0,5
1:4 6 0,3

AHanu3 1abopaTOpHBIX SKCIEPUMEHTOB IIOKA3bIBAa€T, YTO NpPU BHECEHHH B TIOYBY
MUHEpAJIbHBIX YIOOpeHHil B BHUJE TpaHyd B 3aBUCUMOCTH OT CTENEHU ECTECTBEHHOIO WIIN
HCKYCCTBEHHOI'O YBJIQ)KHEHHsI IOUYBBI IPOLECC MX PACTBOPEHMS 3aHUMACET JUIMTEIBHOE BpPEMs, U
ynoOpeHHs He TOJHOCTBIO ycBaumBaroTcs pacTeHusMU. C ApPYyroil CTOpOHBI, BHOCHUMbIE B IOYBY
MUHEpaJibHble yNnoOpeHus, Kak IpaBWIO, B 30HE BHE KOPHEBOM CHUCTEMBl pAaCTEHUH He
UCIOJNB3YIOTCS. DJTO NPUBOAUT K IEepepacxoqy YAOOpeHHl U BbBI3BIBAET PE3KOE CHHKEHUE
K03(pPUIMEeHTa NCTIOB30BaHUS YIOOPEHHUIA.
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Pa3BuTHe BuHOrpaza wu3y4alu IIyTeM HM3MEPEHHUS BBICOTHI MATEPUHCKOW JIO3bI B
BEreTallMoOHHBIX cocyaax. [locne mpopacTtanusi BUHOTPAJAHBIX MPYTHEB B BEreTallMOHHBIX COCYAAX,
MOSIBUBIIMICS HAa HUX MAaTEpUHCKas Ji03a OTOMpaiach U MPUBA3BIBAIACH K U3MEPUTEIbHON pelike
[1-5]. B xoHIle KaxJ0T0 Mecsilia M3MEPsIM BBICOTY JIO3bI M 3alUCHIBAJICS ee pocT. OporneHue
BUHOTPaJia OCYILECTBISJIOCh METOJaMU HWHBEKIMOHHOTO U KaleJbHOro OpOUIeHHs, a BCe
napaMmeTpbl, HEOOXOIUMBIE NJIsl MEpexoAa OT HAaTypbl K MOJEIH, MOAPOOHO OMMCaHBI B paszelie
«OrnpeneneHye HUCHapeHuss IPU BHYTPUIIOUBEHHOM U IIOBEPXHOCTHOM METOAAX OPOLIEHUS»
JnaHHOro pasnena. llonuB mpoBogwics NpU OJMHAKOBOM YPOBHE BJIAKHOCTH B BETETAllMOHHBIX
cocymax mnpu oboux crmocobax opomeHus. Hwkuuii npenen BiaaxkHocTH coctraBuin 50-60% ot
MOJHOTO ColepKaHusl BoAbl, BepxHuil mpegen — 70-75%. Hopma Bombl, momaBaeMas B
BETreTAIlMOHHBI COCY[ pacTeHH Ha OAMH pa3 cocTaBwia |2 JUTp/cocyl B 3aBHCUMOCTH OT
BJIKHOCTH. 32 BEreTallMOHHBIN MEPUO/] MOJIUBBI TPOBOAMINCH 11 pa3 MHBEKIIMOHHBIM CIIOCOOOM U
14 pa3 kamenbHbIM criocobom. HeoOxonqumMo OTMETUTH YTO, YTO PACTEHUSIM BHUHOTpa/ia BHOCST B
OCHOBHOM (ochopHbIe MUHEpAIbHbBIE YIOOPEHUS! U OpraHnyuecKkue ynoopeHus. Bunorpan e oyeHb
HYXXIAaeTcsl B aQ30THBIX U KAIUWHBIX YIOOpeHusX [3], olHako MHOTHE MCCIIEI0BaTEIN BbICTYAIOT 3a
BHECEHHUE BBICOKHUX JI03 a30THBIX U KAIMUHBIX yI1oOpeHuii [4].

CornacHo cobpanHol HHPOPMALIUKA O BUHOTPAIapCTBE B MUPE, Hauboee onTuMaibHas 103a
docdopubix ynobpenuii coctaBiser 180-200 kr/ra. J{o3upoBku ymoOpeHUil ObUTM NPUHATHI C
Y4ETOM MECTHOM mpakTtuku. A3or — 60 kr/ra, pochop — 180 kr/ra, kanmit — 60 kr/ra. B stux
7103aX HOPMY BHECEHMs yAOOpEHUH B BEreTallMOHHBIE COCYAbl Ha OCHOBE IE€pexoia OT HaTyphl K
MO/JIEJIM HAaXO/IUJIH 110 CIICAYIOIIEMY BBIPAKEHUIO:

rae No — HOpMa BHECEHUS yIOOpEHUI Ha OMH BEreTalOHHBIN cocyl, r/cocyn; Ny, — 103
yI0GpeHHs, BHOCHMAsI Ha OIKH ra, Kr/ra; 10 — kod(h(ULMEHT Iepexofa OT Kr/ra K r/M°.

Bunorpaansle 10361 ObUIH MTOCAXKEHBI B BET€TAIMOHHBIE COCY/IbI JJIsl BEIPALIUBAHUS B MapTe U
MIPOBEJICHO OpolIeHHe Ajig obecriedyeHuss mnpopacTtanus. I[Ipy MHBEKIIMOHHOM U KaleabHOM
OpOILEHUHU B KaXKJIblil BEreTallMOHHBIM cocyq mogaBanoch mo 12 1 Boasl. Ilocne Toro kxak Jo3bl
IPWKNAIUCh, OpOIIEHUS IPOJODKAIMCH B  TEUEHHWE BCErO0  BETETAlMOHHOIO  IEpPHOJa,
NpUIEPKHUBAACH Hanboee ONTUMaIbHONH HOPMBI BIQXXHOCTH MOYBbl. HopMbl ynoOpeHuii Ha ofuH
BEreTallMOHHBINA COCYIl MeeT HeOOoblyio BennunHy. CoracHO BhIpakeHUIo (4) HopMa ynoOpeHuit
Ha OJIMH BETETAIMOHHBIN COCYJl COCTaBMIIA JJII a30THBIX ynoopenuii 1,2 1, misa ¢pochopHbix 3,6 T, a
uia KanuiiebIX 1,2 T BHOCUTB y1oOpeHus B MOYBY B OTAENbHBIE (Da3bl pa3BUTHS BUHOTPaAa, ObLIO
IpU3HaHO HerenecooOpa3HbIM. [1o3ToMy OBLIO perleHo JaBaTh ynOOpeHHs Ha CTaJHWU CO3PEBaHUs
BUHOTPAJHON JI03bl, KaK HamOoJjee ONTHMaJbHBbI BapuaHT. YIOOpPEHHsS CMEIIMBAJIUCH C BOJIOW,
CIIUBAJIUCh B CHUCTEMY U o0ecrneuuBajach UX I[0Jjaya B BereTallMOHHbIE cocydsl. Kak yxke
YIIOMHUHAJIOCh, Pa3BUTHE BUHOTPAJAHOM JIO3bI U3Yy4ally 110 POCTY MarepuHCKON rpo3au. Pe3ynsrarsl
HKCIIEPUMEHTOB OTpakeHbl B Tabmuie 4.

YCTaHOBIEHO, YTO POCT BUHOrpaja MPOUCXOAUT ObicTpo. IIpu opomeHuH M MOJKOPMKE
WHBEKITMOHHBIM OPOIICHUEM TPHUPOCT JIO3BI 32 MeECSI Kojiebnercs B mpenenax 35—41 cm, a mpu
KaIleJIbHOM OpOILUEHUH MU MoAKOpMKe — 33—38 cM. 3a OUH BETeTallMOHHBIM NIEPHOJ MaTEpUHCKAs
rpo3/b BUHOTPa/ia BeIpacTaeT 0ojiee YeM Ha OIMH METP B BBICOTY.

AHanu3 3KCIIepUMEHTAILHOTO MaTeprasa MOKa3bIBaeT, YTO CIIOCOO OPOIICHUS U TEXHOIOTHS
BHECEHUS yI0OpEHUI B MOYBY UIPAIOT BaXKHYIO POJb B Pa3BUTUU PACTEHUH, 0COOEHHO pacTeHH
BUHOTpaja. PaBHOMepHOe pacrpeneneHue MOJUBHOW BOABI M yIOOPEHHUH HEMOCPEICTBEHHO B
KOPHEBYIO CUCTEMY PaCTEHUH MO3BOJISIET YKOHOMUTH MOJIUBHYIO BOAY, IPEAOTBPAILATh HEHYKHbIE
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MOTEpH BOJIBI, O0ECHEYMBATH HOPMAIBHOE pPAa3BUTHE PACTCHHUI W TEM CaMbIM [OBBIIIATH
ypoxaiinocts [9, 10].

Tabauna 4
POCT U PABBUTUE BUHOT'PAJIA, cm
Lama Becemayuonnvie cocyowvt opoutaemvle Becemayuonnvie cocyov ¢ xanenvrvim
Habar00e s, unvexyuonnvim memooom (BC) opouenuem (BC)

BC-1 BC-2 BC-3 BC-4 BC-5 BC-6
30.04 daza hopmupoBanusi 6yTOHOB daza hopmupoBanusi OyTOHOB
30.05 5 4 6 7 5 8
30.06 38 41 40 43 46 44
30.07 75 79 81 70 74 68
30.08 118 110 121 98 108 101

Cpennee 116 102
Buvisoowt

1. TIpoBeneHHBIE WCCIENOBaHMS IIOKa3bIBAIOT, YTO HMHBEKIMOHHBIA METOI OPOIICHHS
cuuTaercss Oonee 3(PPEKTUBHBIM METOIOM OpOIIEHHUS C TOYKH 3PEHHs MPENOTBpAILEHHS TOTEPh
BOJIBI TI0 CPAaBHEHHIO C METOIOM KalleJIbHOTO OPOIICHUSI.

2. MeTos MHBEKIIMOHHOTO OPOIICHHSI TO3BOJIMII 00ECTICUUTh HOPMAIbHOE PA3BUTHE PACTCHUN
U TIOBBICUTH UX MPOIYKTUBHOCTH 32 CYET PAaBHOMEPHOTO YBIQKHEHHS TIIyOOKHX CJIOEB IOYBHI Ha
y4acTKax MOCAJKM BUHOTPA/Ja M IUIOJOBBIX JEPEBHEB, KOPHEBAas CHUCTEMa KOTOPBIX MPOHHKAET
[JIyOOKO B IIOYBY.

3. ITockonmbKy CITIOCOOHOCTH BOAOIPOITYCKAEMOCTH M PETYIMPOBaHUE MHBEKTOpA BBHIIIC, YEM
OpU  KalelbHOM OpOIICHHH, OH oOeclednBaeT IMojady BOABl B IOYBY, HCIOJIB3YEMYIO IOA
pacTeHueM, B Jr000€ BpeMs U JaeT BO3MOXKHOCTH paboTaTh B HEMPEPHIBHOM PEXHME CHCTEMBI U
ONITUMH3UPOBATH TPYI03aTPATHI U SHEPTO3aTPATHI.
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ONPEJIEJEHUE CTAHJIAPTHOM ITPOJIYKTUBHOCTH OBEII ITIOPO/IbI BAJIBAC,
BBIPAIIIUBAEMbBIX B HAXUBIBAHCKOM ABTOHOMHOM PECITYBJIMKE
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DETERMINATION OF BALBAS BREED SHEEP STANDARD PERFORMANCE
THE GROWN IN THE NAKHCHIVAN AUTONOMOUS REPUBLIC
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Annomayusn. OmnpeneneHue CTaHAAPTHOM MPOMYKTUBHOCTH OBEIl TMOponbl  Oajbac,
BhIpaniuBaemMbix B HaxubiBanckoit AP, 1o cux mop He mpoBoausock. C 3Toii 1eNbio ObUTH U3y4YEHBI
THUIIOJIOTHYECKUE XapAaKTEPUCTHKH OBEI] MOPOoAbl 0andac, pa3BOAMMBIX B HACTOSINEEC BpeMs B
ABTOHOMHOM pecnyOiuKe, U pa3fesieHbl Ha TPU TUIIA 10 CTPOCHUIO TeJld U MPOJYKTUBHOCTU. DTO
KpeTKue, rpyOble U HEXHBbIE TUIBI. Y OBEIl KPENmKOro TUIAa BBICOTa B XOJKe 69 cMm, Kocas JjMHA
TynoBuia 68 cm, mupuna rpyau 23 oM, myouna rpyau 31 cm, ooxsar rpyau 99 cm. Beixon meperu
2,0 kr, ynoit monoka 100 kr Ha rojoBy. Y OBIEMAaToK IpyOOro THMa 3TU pa3Mepbl COOTBETCTBEHHO
paBubl 70, 68, 24, 33, 102 cm, 1,7 u 90 kr, y oBIIeMaTok HexkHOTO TUMa 66, 21, 30, 96 cMm, 1,5 kT

Abstract. The determination of the standard productivity of Balbas sheep raised in the
Nakhchivan Autonomous Republic has not yet been carried out. For this purpose, the typological
characteristics of Balbas breed sheep currently bred in the autonomous republic were studied and
divided into three types according to body structure and performance. These are the tough, rough
and gentle types. Sheep of a strong type have a height at the withers of 69 cm, an oblique body
length of 68 cm, a chest width of 23 cm, a chest depth of 31 cm, a chest girth of 99 cm. Wool yield
1s 2.0 kg, milk yield is 100 kg per head. For coarse type ewes, these sizes are respectively 70, 68,
24,33, 102 cm, 1.7 and 90 kg, for gentle type ewes 66, 21, 30, 96 cm, 1.5 kg.

Kntouesvie cnosa: 06anbac, OBIBI, MOPOABI >KUBOTHBIX, JKMBas Macca, KOHCTHUTYIIHS,
MPOAYKTUBHOCTH )KMBOTHBIX.

Keywords: balbas, sheep, breeds, live weight, constitution, animal performance.
I'mybokoe wm3ydeHue Oanbacckoil MOPOABI OBEIl MOKAa3bIBAET, YTO MO CBOEH KOHCTUTYIIUU

KUBOTHBIE OTHOCATCA K TpPEM THUIIAM: Kpemkomy, rpyoomy u HexxHomy [1, 2, 5]. HauOomnee
MEPCIEKTUBHBIM K JIaJbHEUIIEMY pa3BEICHHIO B CMBICIIC HAJUYUS BBICOKHX MPOMXYKTHBHBIX
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MoKasarejeld M MPEUMYIIECTB BOCIPOU3BOAMTEIBHBIX CIIOCOOHOCTEH sBIseTCs Kpenkuil tum. Ha
JAaHHOM JTamne pa3BefeHHs] O0andaccKuX OBell 3ajjada 3aKJII0YaeTcsl B YBEJTUUYEHUU YMCICHHOCTH
MIOTOJIOBBSI C KPEMKUM THUIIOM KOHCTUTYIIUH TIPU OJHOBPEMEHHOM YBEITUYCHHH HX MPOMXYKTUBHBIX
Mokaszarejiel, B YacCTHOCTH, IIEPCTHOM JUisi KOBpoBOro mpousBojactBa [1—4]. VYBenuuenue
MPOAYKTUBHOCTH, IPH OJHOBPEMEHHOM YIy4YIIEHHMH KaueCTBa OCHOBHOM MPOIYKIUH, TOJHKHO
CTUMYJIUPOBAThCSl €€ CTaHgapTu3auuid. B CBA3M C 3TUM BaXHBIM MEPONPUSTUEM SIBIISETCS
pa3paboTka cTaHgapTa IPOAYKTUBHOCTH JTst Oanbacckux oserl [ 1, 4].

banbacckue OBIBI KENATEIBLHOTO THIIA SBISIFOTCS JOCTATOYHO KPYIMHBIMU >KHUBOTHBIMU,
MPUCTIIOCOOJICHHBIMU K YCJIOBUSIM TOPHO-OTTOHHOTO OBIEBOACTBA. OTIMYUTENBHBIM IMPU3HAKOM
3THUX OBell sIBJIAeTCA Oerasi OKpacka IMIEPCTHOTO MOKPOsSI TYJIOBUINA, MPU HATUYUU YEPHBIX OTMETUH
Ha rojioBe U Horax [2, 4].

[lo 3KcTEephEpHBIM NPHU3HAKAM OHU UMEIOT CIEAYIOLIUE OTIIMYMS: TOJIOBA JIETKasi, C MPSMbIM
npodunem, y OapaHoB HabmromaeTcss Jerkas TropOOHOCOCTb, € MAaTOYHBIM IIOTOJOBbBEM
yBenuuuBaercs Ha 33-35,6%.

PoBHas crimHa ¢ m1yOOKOM Tpy/blO, HOTH, MPABWILHO MOCTABJICHHBIE C KPEIIKUMHU KOIIBITAMHU,
XBOCT UMEET JKUPOBbIE HAPOCTHI y OCHOBAaHUS U KoHuUKa [1, 3, 5].

Oxpac Oenblii C TEeMHBIMH MSITHAMH Ha MOpPJAE, HOTAaX M yIlax, MHOTAA — CBETJIO-CEPBIH, C
HeOONbIIUM ONeckoM. MUHHMMAaNbHBIE IOKa3aTeld MPOAYKTUBHOCTH OBEI] COOTBETCTBEHHO HX
KOHCTUTYLIHOHHOMY THUITy pUBOAATCS B Tabnule.

Tabmua
MUWHUMAJIBHBIE ITOKA3ATEJIN TEJIOCJIOXKEHWS U ITPOJYKTHBHBIE ITIOKA3ATEJIN
BAJIBACCKHMX OBEIL 11O TUIIAM UX KOHCTUTYLU

Tun Boicoma IIpomepwi, cm '3 ©

KoHcmumyyuu 6 Xojke Kocas wupuHa 2nyouna obxeam  obxeam o 3 e =

onuna epyou epyou epyou nacmu z § ¢ § §

myno8uwya 3 § § 3 §

g 3% % 8

S i %2 8

Ro§ S 8

) =

S N

Mamxu
Kpenkuii 69,0 68,0 23,0 31,0 99,0 8,0 50 2,0 100 110
['pyOwrit 70,0 68,0 24,0 33,01 102,0 8,0 5 1,7 90,0 105
Hexuprit 66,0 67,0 21,0 30,0 96,0 8,0 45 15 105 100
bapanvi-npouzsooumenu

Kpenknii 70,0 69,0 23,0 32,0 103 9,0 7 25 —_ —
I'pyOwirii 72,0 70,0 25,0 32,0 106 10,0 80 22 —  —
Hexuprit 69,0 68,0 21,0 30,0 99,0 9,0 65 20 — —

JKuBOTHBIE, BBIIEIECHHBIE B KPENKUM KOHCTUTYLIMOHHBIM THII, OTHOCATCS K JKEIareIbHOMY
tumy. [lo mokaszarensiM NpOAYKTUBHOCTH OHU OTIMYAKOTCS OTHOCHUTEIBHO BBICOKMMH HACTPUTaMH
JUIMHHOM Toayrpy0oil Oenol JIOCTPOBOM IMIEPCTH, MPU BOJHUCTOCTH KOCHYEK pyHA: IO TpyIIe
marok — 2,0 kr u 6apaHoB-npousBoauteneil — 2,5 xr. CoaepkaHue B pyHEe MYXOBBIX U OCTEBBIX
mepcTHHOK B mpenenax 1:9. Hammume wmeprBoro Bojoca He Jomyckaercsa.  bproxo
YAOBJIETBOPUTEIBHO 00pOCIIEe PYHHOH EPCTHIO.

OnHOBpPEMEHHO OBIbI JOJDKHBI 00aJaTh M CPAaBHUTEIBHO BBICOKMM >KHBBIM BECOM: JUIS
Mmarok 50 kr, 6apaHoB-nipousBoauTeneil — 75 kr. JKuBoi Bec SATHAT K OTOMBKE: sipouek — 26 KT,
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O6apanunkoB — 30 kxr. K romoBajsoMy BO3pacTy »HBOH BeC SpOUYEK JOKEH JOCTHTaTh 35 KT, a y
OapaHuynKoB — 38 KT.

OBIIBI KPETKOro TUMa 00JIaJar0T BHICOKOW BBICOKOIIPOM3BOIUTEIHHON CIIOCOOHOCTHIO, JaBast
Ha 100 marok 110 srHAT, IpU BHICOKOH MOJIOYHOCTH, OOECIIEUMBAIOIIEH MOYYCHHE 10 MECSYHOTO
BO3pacTa CpeIHECYTOUHbIX MpuBecoB B mpenenax 200 r npu mojiyueHuu Ha rojoBy 60 TOBapHOTO
MOJIOKa, JKUPHOCTBbIO He MeHee 6%. BpiMsi xopomio pa3Buto. OBLBI, OTHECEHHBIE K TIpyOoMy
KOHCTUTYIIHOHHOMY THITY. [10 TETOCIOXKEHUIO OTIUYAOTCS TPYOBIM KOCTSKOM, YTO BBIPAYKACTCS
rpy0oOii TOJIOBOH, C HECKOJNBKO BBINYKIBIM MNpoduiIeM: JUIMHHBIMA OOJBIIUMH YIIAMH U
OTHOCHUTEJIBHO TOJICTOM Koxeil [1, 2, 5].

[lo mokasarenssM KHBOTO Beca OHHM  HECKOJIIbBKO IPEBBIIAIOT OBELl  KPEMKOro
KOHCTUTYLIMOHHOTO THUIIA; IIPYU KMBOM Bece (OCEHHUI) MaToK — 55 Kr, 0apaHOB-IIPOU3BOAUTENEH —
80 xr. )KuBOl Bec ATHAT K OTbeMy: sipouek — 24 k1, 6apanunkoB — 32 kr. K ronoBasiomy Bo3pacty
KUBOH BeC COCTaBisieT: spodyek 37 kr, OapanumkoB — 40 xr. Ilo mokaszarensM mepcTHOM
MPOAYKTUBHOCTH ATOT THUII HECKOJIBKO YCTYIAeT KPENKOMY U Ui MaTok coctapiseT 2,2 kr. [llepcts
CPaBHUTENBHO rpydasi, pyHO SICHO BBIPQ)KEHHOTO KOCHIIEOOPAa3HOTrO CTPOCHHS, PH HEIOCTATOYHOM
00pOCTIOCTH TIEPCTHI0 HUKHEW YacTH MIEM W OproXa, NMPH COOTHOIICHHH ITYXOBBIX H OCTEBBIX
mepctuHok 1:3,5. B pyHe BcTpedaeTcss HeOObIIoe KOJIMYECTBO KOPOTKOM ocTH [5].

Marku OTIMYarOTCsl CPaBHUTEIBHO BBICOKOW IUIONOBUTOCTHIO: Ha 100 marok 105 srasr,
MOJIOYHOCTh — 90 KT TIpH )KUPHOCTH B Tipenenax 6%.

OBIBI HEXKHOTO KOHCTHTYIIMOHHOTO THIA OTIMYAIOTCS HEXHBIM KOCTsIKOM. [0joBa Jierkas,
CPaBHUTEJIBHO YUIMHEHHAs, MPO(UIb HE3HAYUTETbHO COTHYT. OBILBI B Macce KOMOJbIE, KOXa
TOHKas, IO TEJIOCIOKEHUIO OTINYAIOTCS Y3KOTPYIOCTHIO € TPYIIeBUAHON (hopMoil TynoBuiia. Horu
BBICOKHE U Kpernkue. OBIbI 0osiee MenKue, BeC (OCeHHMI) MaTok 45 Kr, 6apaHOB-TIPOU3BOIUTENICH
—65 Kr, MOJIOJHSIKA TIPU OThEME Y IpoueK — 23 Kr, 6apaHuuKkoB — 29 KT, a B TOJJ0OBAJIOM BO3pacTe
COOTBETCTBEHHO 33 KI' U 35 KI.

[To nmokazaresnsiM MIEPCTHON MPOIYKTUBHOCTH OHHU 3HAUYUTENBHO YCTYMAIOT OBIAM KPEMKOIro U
rpy0Oro KOHCTUTYLMOHHOIO TUIOB. Tak HacTpur IepcTH MO rpynne Marok cocrasiseT 1,5 kr, a
6apano-nipousBogutenel — 2,0 kr. lllepcTs pyHO OTiIMYaeTcsl HIENKOBUCTOCTHIO, IPU HAIMYUU
MEJIKOBOJIHUCTBIX KOCHYEK, MsTKas, COOTHOILIEHHWE NyXoBbIX mmiepcTtuHOK 1:16. Ha 100 marok
nony4atoT 100 arasaT. OTIHYUTENbHON 0COOCHHOCTRIO SBISIETCS MX BBICOKAs MOJIOYHOCTbh, KOTOpast
coctaBisier 105 xr. CiaexyeT OTMETHTh, UTO 1O HAMPABICHUIO MPOAYKTUBHOCTH OBI[BI KPETKOTO
KOHCTHUTYIIMOHHOTO THUIA OTJWYAIOTCA CBOMMH IIEPCTHHIMUA TpU3HAKAMU, TpPyoOro TUIA —
MSCHBIMH, @ HEKHOTO — MOJIOYHOCTBIO [6].

[Ipyn mpoBeneHur OOHUTUPOBKU OBIIBI, BBIACICHHbIE B KPENKUW KOHCTUTYIIMOHHBIM THII,
otHOocsaTcs K | kiacey, rpydoro tuna — ko II kmaccy, a mexxnoro — k Il kmaccy. JKuBOTHBIX,
00J1a/Taf0IINX SKCTEPHEPOM, HE YIOBIETBOPSIONIUM MUHUMAIBHBIM TPEOOBAHUSM MPOTYKTUBHOCTH,
BBIOPAKOBBIBAIOT U3 CTA/IA.
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Annomayus. BpINONHEH aHanM3 JUTEPaTypHBIX JaHHBIX IO JIEYEHHIO (YHKIHOHAIBHOMN
mucnienicun (PI1). B Keipreisckoil pecnyOnuke He HpPOBOAMIUCH HMCCIEIOBAHUS IO H3YUYEHHUIO
pacnpoctpaneHHOCTH DI, OTCYTCTBYIOT ITPOTOKOJIBI AUATHOCTUKH U BEICHMS MTAlUEHTOB C JaHHOU
naronoruer. [IpoBeneH aHAIN3 KIMHUYECKMX peKkoMeHaaunid rno @J Bexymmx MATH MHPOBBIX
racTPOIHTEPOIOIMYECKUX aCCOIMALUM, CPABHEHUE KOTOPBIX MMOKa3a0 OOLIMe MPUHIUIBI BEJCHUS
MTallUEHTOB, a TAK)KE HEKOTOPBIE PACXOKICHUS.

Abstract. An analysis of the literature data on the treatment of functional dyspepsia (FD) was
performed. In the Kyrgyz Republic there have been no studies on the prevalence of FD, there are no
protocols for diagnosis and management of patients with this pathology. We analyzed clinical
recommendations on FD of the leading five world gastroenterological associations, the comparison
of which showed the general principles of patient management, as well as some discrepancies.
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Knrouegvie cnosa: GyHKIIMOHAIbHAS [UCHENCHUS, KIMHUYECKHE PEKOMEHJAIUU, JIeUYeHUE,
MHTHOUTOPBI IPOTOHHOM MOMIIBI, aHTAarOHUCTHI PELENTOPOB TUCTAMHHA 2-TO TUIA, TPOKUHETHKH.

Keywords: functional dyspepsia, clinical recommendations, treatment, proton pump
inhibitors, histamine type 2 histamine receptor antagonists, prokinetics.

OyuknuonanbHas aucnencus (D) — XpoHudeckoe U PEHUAUBUPYIONIECE MPOSBICHUE
CUMIITOMOB CO CTOPOHBI kKenynouHo-kumeyHoro Tpakra (OKKT) mpu oTCyTCTBUM OpraHHYecKoro
3a0o0fieBaHusl, TAKOrO Kak s3BeHHass Oo0ye3Hb, 370KayecTBeHHble HOBooOpazoBanus KKT,
ractpoa3odareansHas pedarokcHas 6one3nb (I'OPb) unu nankpearur [2].

[Io pesynpraram mI00adbHOrO HccCienOBaHUS Pumckoro ¢(oHma, pacnpocTpaHEHHOCTb
¢dbyuknuonanpHor mucnencun (D) cocraBnsima 7%, XOTS TOT MOKa3aTellb BAPbUPOBAIICS MEKIY
oTAeNbHbIMH cTpaHamMu. Camasi HU3Kas pacpOCTPAaHEHHOCTh ObLIa 3aperucTpupoBana B Slnonuu, a
camas BbIcokass — B Erunre, 2,4% u 12,3% coorBercTBeHHO [28]. Jlucnencus yaiie BCTpeyaeTcs y
KEHILUH, KYpPWIbLUIMKOB M JIUI, [PUHUMAIOLIIUX HECTEPOUIHbIE MPOTHUBOBOCHAIUTEIbHBIE
npenapars! (HIIBII) [29].

[lTaupeHTsl € JUCHENCHEH HMMEIT HOPMAJIBHYIO IPOJOJIKUTEIBHOCTh JKU3HHU, OJHAKO
CUMIITOMBl CHHAIOT Kaue€CTBO YW3HM JIaHHBIX IIAlIMEHTOB W 3TO OKa3bIBAE€T 3HAYMTEIILHOE
SKOHOMHYECKOE BO3JICHCTBUE HA CUCTEMY 3paBOOXpaHeHus U obmiecTBo [30].

Pumckue kputepun [V onpenenstor IUCHETICHIO KaK JIOOYI0 KOMOMHALUIO U3 4 CHMITOMOB:
MOCTIPaHANAIBHOE YYBCTBO MOJHOTHI, YYBCTBO pPAHHErO HACHIIICHHS, OOJb B SMUracTpuud U
MOKEHHE B SMUTACTPalbHON 001acTH, KOTOPhIe BO3HUKAIOT HE MEHEee 3 THEH B HEeNesto B TEUYeHHE
rnociueaHux 3 mecsies [3, 5].

B 3aBucuMocTH OT mpeobnafaHus B KIMHUYECKOW KapTUHE TEX WJIM HHBIX CHUMITOMOB
BBIJICJISIFOT JIBA OCHOBHBIX KJMHMYecKUX BapuaHTa {DJ: mocrrnpanauanbHbId AUCTPECC-CUHAPOM
(ITIC), xoTopblit XapakTepu3yeTcsl BI3BAHHBIMHU MTPUEMOM MU AUCTICTICHYECKUMU CUMIITOMaMH,
YKa3bIBAIONIMMH Ha HapyIICHWE MOTOPHKH; CHHIpoM Ooneil B snuractpun (CBD), B 3T0 monsTHE
BXOAAT OOJIM B 3MMIacTpUM WM HOKEHHUIO B SIUTACTPUHM, KOTOpPBHIE HE 00S3aT€bHO BO3HUKAIOT
IocJIe IpHeMa MUK, MOTYT BO3HHMKAaThb BO BPEMS TOJIONAHUSA U JAXKE yIydllaTbcs MPU MpUeMe
MIUIIIH, YTO HAIIOMUHAET KIIMHUKY S3BEHHOU Oone3Hu [3, 4].

B Keipreizckoit  pecnyOoiaumke  HE  INPOBOAMIIOCH — MCCIENOBAaHUN 1O  M3YYEHHIO
pacnpocTpaHeHHOCTH DI, OTCYTCTBYIOT MPOTOKOJIBI JUATHOCTUKY U BEICHHUS MAIIUEHTOB C JaHHOU
MIaTOJIOTUEH.

Hemeouxamenmosnoe neuenue. Bo Bcex pykoBoxcTBax maunueHtaMm ¢ @ 6buto
pexoMeHa0BaHa Moau(uKalusg IUeThl U KOrHUTHUBHO-MoBeneHueckas Tepanus (KIIT) Bxkitouas
JUHAMHUYECKYIO0 TICUXOTEpanuio, THUIHOTEpPANHio, IIOBEJACHUYECKYI0 TEpalnuid U KOTHUTHBHO-
MOBEIEHYECKYI0 Tepanwuto [7-10, 18].

IInutanue wurpaer posnp B JjedeHun @], ucciaenoBaHus NPUUYMHHO-CIECIACTBEHHOM CBSI3U
KOHKPETHBIX MULIEBBIX IIPOAYKTOB C (I BCE ere HEI0CTaTOYHbI "
MIPOTUBOpPEUUBbI. PekoMeH10BaHO n30erath MPOAYKTOB, BHI3BIBAIOUINX JUCIIETICUYECKNE CUMITOMBI.
bpuranckue, SAnonckue, Kopeiickue racTpo’HTEPOTOTHIECKUE COOOIIECTBA PEKOMEHIYIOT
OTPaHUYUTh KHUPHYIO MMHUILY, T.K. OHA YCYTyOJIsieT WIN BbI3bIBAET AUCIIEIICUYECKUE CUMIITOMHI [2, 6,
71

WHuTpanyoneHaabHbIA JIMIHJ TOBBIIIAET YYBCTBUTEIBHOCTh K PACTSIKEHHIO >KEIyIKa U
BBI3bIBA€T YYBCTBO MEPEIOIHEHUS U TuckoMpopTa B xkuBoTe y nanueHToB ¢ O] [8].
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Mos0KO ¥ MOJOYHBIE MPOMYKTHI, MHUINA, COAEpIKaIIas MIIEHUITY, OCTpas MHUIIAa TaKKe MOTYT
MPOBOIUPOBATH JUCIIETICHYECKUuEe cuMnToMmbl [ 11, 12].

[TuimeBbIMH TpUTTEpAMH TaK)Ke SBISIOTCS AJKOTOJdb, Ko(e, KpacHOEe MsCO, Ta3HpOBAHHBIC
HaIUTKH, OBOIIH, OCTPast MUIIIA, YIJIEBOJAbI U IUTPycoBbIe [2]. CornacHo BCEM 3THU PEKOMEHIALIMSIM,
no0aBieHHE TICHUXOTEpaluu K CTAaHAApTHOW  MEIMKaMEHTO3HOW Tepamuu Jaer  Oolee
OonaronpusTHelii 3pdexkr B ycTrpanenun cumntoMoB DJ[ U MOBBbIIIEHHWE KauecTBa >KU3HU I10
CPAaBHEHHUIO C TOJBKO MEIUKAMEHTO3HbIM JieueHueM. B Pumckux kpurepusx IV ynomumHaercs
HEOOXOIMMOCTh TMOJ/ICP)KUBATh XOPOIIME OTHOIICHUS MEXIy MAleHTOM U BpayoM, T. K. 3TO
MTOBBIIIAECT BEPOSATHOCTH COOMIONCHHE pexkuMa JiedeHus U d3GHeKTUBHOCTD jieueHus (Tabmuna 1).

Tabmuna 1
PEKOMEHIALIMU ITO HEMEJMKAMEHTO3HOMY JIEHEHUIO
Accoyuayust Pexomenoayuu
BSG - TUETOTepaIus: OrpaHHYCHIE (PEPMEHTHPOBAHHBIX OJIUTOCAXAPHIOB, TUCAXaAPHUIOB,

MOHOCaXapH/I0B, IIOJIMOJIOB; KUPHOH MUILIHK, MOJIOYHBIX IPOIYKTOB, AJIKOTOJIS, KOde,
KPacHOT0 MsICa, Ta3UPOBaHHBIX HAITUTKOB, OBOLICH, OCTPOI MUIIH, MIIEHUIBI K IUTPYCOBBIX
(ypoBeHb pekoMeHanuu ciadas; ypoBeHb JOKa3aTeIbHOCTH: OUCHb HU3KHUIA)

- a’poOHbIe (pr3MUecKre Harpy3ku (YpOBEHb PEKOMEH AN C1adasi; YypOBEHb
JIOKa3aTeJIbHOCTH: OY€Hb HU3KUI)

- IOBeJIeHYeCcKas Tepanus (ypoBeHb PEKOMEHALNHU cllabast; ypOBEHb 10Ka3aTeIbHOCTH:
OuYeHb HU3KHUN)

ACG and - marueHTaM ¢ GyHKIMOHAEHOU JUCTIETICHEH, HE pearnpyouM Ha MEIHKaMEHTO3HYIO

CAG TEeparuio, Mpearath MCUX0JIOTHYECKYO Tepanuio (YCIOBHAS PEKOMEH IAIHS,
JIOKa3aTeNIbCTBA OUYeHb HU3KOTO Ka4eCcTBa)

KSNM - IUeTa ¢ OrpaHUYEHHUEM KUPHOM THIIH, MOJIOKA X MOJIOYHBIX IIPOIYKTOB; IHIIIA,

cozeprKamias MIIeHHIly; ocTpast nuiia; Kode 1 ra3upoBaHHBIC HAMUTKHU (YPOBEHB
peKoMeHaIuu ciaabas; ypoBeHb JOKA3aTEeIbHOCTH: HU3KHUIA)

- ICUXOJIOTU4YCCKas Tepamus, IIpu HCE)(bq)CKTI/IBHOCTI/I MCEAUKAMCEHTO3HOI'O JICUCHUA (ypOBeHb
pexoMeHaauu ciaabdas; ypoBeHb JOKa3aTeIFHOCTH: YMEPEHHAs)

JSGE - IeTa ¢ OrpaHUYCHNEM KUPOB (YPOBEHb PEKOMEHAINY CHUIIbHAS; YPOBEHb
JlokazaTenpHoCTH: B)
- 0TKa3 OT KypeHHs (YPOBEHb PEKOMEH/ AU CHJIbHAS; YPOBEHb JOKa3aTeLHOCTH: B)
- KOTHUTHBHO-TIOBEICHYECKAsl Teparnus

PTA - yacToe, IpoOHOe nMuTaHue (6 pa3 B ICHB)
- orpaHUueHHe NOTPEOICHHs YKUPHOM U OCTpO NHIIH, Kode
- OTKa3 OT KypEeHHsI, aJIKOTOJISI
- icuxoTeparnus (ypoBeHb nokazarenbHocTH 3C)

Ipumeuanue: BSG — bpuranckas Accormmarnus ['actposnteposnoroB; ACG — AMepHKaHCKOTo
koisiempka ractposHtepoiorun; CAG — Kananckoit accommarnmu ractpodHTeposioro; KSNM —
Kopeiickoe obmectBo Helporacrposnreponorun u Mortopukd; JSGE — fmoHckoe coobecTBo
ractposHTeponoros; PI'’A — Pocculickast racTpo3HTEPOIOTHYECKask aCCOLUALIMS

Meoukamenmosnoe neuenue. Bo BceX pacCMOTPEHHBIX PYKOBOACTBAX PEKOMEH]IYETCs
AHTHCEKPETOpHAsl TEpalluy MallMeHTaM C OTPULIATENFHBIM PE3yNbTaToM Tecta Ha H. pylori unu y
KOTOPBIX CHUMITOMBI COXPaHSUIHCH Tocie spaaukanuu H. pylori. Metaananu3 23 uccieqoBaHUi
MOKa3aJl, YTO OJpaJUKAI[MOHHAS Tepamusi OO0ECIeYrBacT 3HAYUTEIbHBIE CHMITOMAaTHYCCKHE
MPEUMYILECTBA B JIOJITOCPOYHOW TMepchekTuBe (>6 MecsleB), HO HE B KpPaTKOCPOUHOU (<6
MecsieB). Kpome Toro, aHanm3 mokasan, 4rto manueHThl ¢ DJ] dalie UCHBITHIBAIOT MOOOYHBIE
abdexTsr (muapess U Ap.) OT APAAUKAIMOHHOW TEpamuu MO CPABHEHHUIO C OECCUMIITOMHBIMH
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MalMEeHTaMu KOHTPOJIbHOM rpynisl [ 13].

Anmucexkpemopnas mepanusi. Bo Bcex KIMHUYECKUX PYKOBOACTBAX TEPANME MEPBOM JIUHUHU
npu @/ y nmauuenros ¢ CbD saBastoTcs npenaparsl, cHuxkaromue kuciaorHocts: WUIIIT (omenpason,
MaHTOMNPAa30Jl, JIAHCOIpa3oy, pademnpa3on W JAp.) M aHTaroHucTel Hy-perientopoB (paHUTHIMH,
HU3aTHIUH | 1p.) [1, 2, 4, 6, 7, 13, 14]. B BSG ynomuHaroTcst uCCiieIoBaHUs IMOKa3aBIIUe, YTO TIPH
@J] HabmromaeTcs MOBBILICHHAS MPOHUIIAEMOCTh JABEHAIIATUIIEPCTHON KUILIKU U €€ BOCIAJICHUE C
uHQUIBTPAIIMe 03MHOPIIAMA W TYYHBIMU KJIETKamMH [15] B HEMOCPEICTBEHHONH ONU30CTH K
HeWpOoHaM MOJCIU3UCTOrO cruieTeHus [ 16].

UIIII (B yacTHOCTH MAHTONPA30Jl) MPUBOIUT K CHIDKEHUIO AYOACHAIBHOM 03MHODIINN U
KOJIMYECTBA TYYHBIX KJIETOK, & TAKKE K YMEHBIIICHUIO 1YOJICHAJIbHOW mpoHuIiaeMocT [17].

BSG, ACG and CAG pekoMeHAYIOT UCHIOJh30BaTh CaMyK0 HU3KYIO 103y,
KOHTPOJIUPYET CUMIITOMBI JTUCTICTICHH, T.K. TOOOYHBIX 3 PEKTOB HE BHISABICHO [2, 14].

B meraananuze cemu PKU ¢ ygactuem 2456 manueHTOB ¢ IUCIICTICHEH HE OBLIO BBISBICHO
CTaTUCTUYECKOM pa3HHUIIBI B OOJIETYEHUWH CHMIITOMOB Mexay Oiokaropamu Hy-penientopoB
rucramuaa 1 UIIII. Ho ObUTO BEISBICHO, YTO TMOBTOPHOE BBEACHHE AHTAarOHWCTOB PEIETITOPOB
rHCTaMUHA 2 TUNA TPHBOAWIO K pa3BUTHIO Taxudwmiakcuu [18] W BO3MOXKHO pa3BHTHE

KOTOpast

aHapmnakcud. Takum o6pasom, KSNM pekomeHayer KpaTKOBPEMEHHOE HCIIOIb30BaHUE
omokaropoB H,-penieniropoB ructamuna [7] (Tabmauma 2).
Tabnuua 2
'PYTIITIbI AHTUCEKPETOPHBIX ITPEITAPATOB,
PEKOMEH/IOBAHHbBIX PA3JIMYHbIMU ACCOLITUALTUAMU
Ilpenapamut BSG ACG and KSNM JSGE Pr4
CAG
NIIIT Huzkue (20 mr) 1 Cranpmapt IlepBas Pexomenman  Oddextusno npu CbD,
(330memnpason, cpenuue (20-30 Hast JIMHUS WSl CHUIIbHAS couctannu OJ] u 'OPB,
Jlancompason, MT) JI03BI nosupoBk  tepamun.  (100%), npu N30BITOYHOM Macce
JIEKCIIaHCOMpPa3oJl, spdexTrBHEE a OJIMH [Ipomok  ypoBEHb Tena. PekoMeHnoBaHa
paberpazon, mianebo pa3 B UTENBHOC  JIOKA3aTelbH  CTaHIApTHAs J103a.
MaHTONPa30J1) Pekomerpaips: JICHB. Th octH A Beicokue 10361 ipu
CHJIbHAS
KauecTso JICYCHUS PE3UCTEHTHOCTH
JI0Ka3aTeIbHOCTH: 4 Heenn JICHCHHA.
BBICOKOE H Gomee.
bnokaropst H-2 Pexomenpanns: Bropas Oddextn Pexomenmann  OddexTuseH no
THCTaMHUHOBBIX crnabasi, Ka4eCTBO  JIMHUS BEH IS ns CuiibHasi ~ CpaBHEHHUIO ¢ IU1ane6o
penenTopos JTIOKA3aTeNbCTB! teparnuu,  kpatkoBp  (100%), (ypoBeHb
(PamotunuH, HH3KOE. TpU HE €MEHHOTO  YpOBEHb JIOKa3aTeNbHOCTH 1A)
Husarunus, 3pdexTHB TNpHMEHEH HO0Ka3aTeNbH
Panutunun, HOCTH usl. ocTH A
Humetnaun). UIIIT
brokatops!l kanuit- He ynomunatorcs  He He Henocratou  He ynmommuarorcs
KOHKYPEHTHOMN yIIOMUHAa  YINOMHHA  HBIE
KHCIIOTBI I0TCS I0TCS JI0Ka3aTeIbe
(Bonompasan) TBa

Ipoxunemuxu. B Pumckux xpurepusx IV, B pexomennmanusax JSGE, KSNM npennoxkeno
neuenue @/ Ha OCHOBE NOATUIOB: AHTUCEKPETOPHBIE Mpemnaparel g nanueHtoB ¢ CbD n
npokuHeTuku aiist marmenToB ¢ [1JIC [3].
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ACG and CAG yka3pIBalOT Ha HEIOCTATOYHBIC JO0KA3aTeIbCTBA M HE PEKOMEHIOBAIOCH
WCIIONIh30BaTh KJIACCH(UKALIMIO TOATHIIOB Il BBhIOOpa JjeueHus [14]. JIBa KIMHUYECKHUX
HCCIIeI0BaHMs, POBEACHHBIX B SMOHMU, TTOKa3alid, 4To akotuamua B go3e 100 mr 3 pasza B JcHb,
yAy4lIaeT mokasarenb «oomieit onenkn 3pdexruBHoctu neuenus (OTE) cyobpekroB» Ha 10% BbIIIe
10 CpaBHEHUIO ¢ TIaneo6o [19].

PI'A coobmator 06 3¢h(deKTUBHOCTH IOMIEPUAOHA U METOKJIONPOMHUJA, HO PEKOMEH]IYIOT
OTPAaHWYUThH TIOKA3aHWsSI K HA3HAUCHUWIO MAHHBIX MPENapaToB H3-3a BBIPAKEHHBIX MOOOYHBIX
s dekroB. [Tobounsie rddekTs pazBuBatoTcs B 25-30% ciydaeB mpu mpueMe METOKIOMPOMUIA:
SKCTpaNMpaMHIHbIe HApyIIEHUs; ToJOBHAsE 00Jb, TOJOBOKPYXEHHE, COHJIMBOCTh, OECIOKOMCTBO,
Jernpeccusi;  TUNEPIPOJAKTUHEMHs,  TrajakTopes, HapylUIeHHsl  MEHCTPyaJllbHOTO  IHKJIa,
TUHEKoMacThs. JIOMIEPUIOH B CBOIO OUYEPElb MOXET MPUBECTH K PA3BUTHIO HAPYIICHUH pUTMA U
reMOKOHIIEHTpaluu [4].

B pangomu3upoBaHHOM OTKPBITOM HcciieqoBaHuu Japan Mosapride Mega-Study mo3anpun
oKazajics 3HAYUTENbHO AS((EKTUBHBIM B YIyULIEHHH CHUMITOMOB (91% mnamueHToB OTMETHIIN
yAy4lIeHHE KaueCTBa XKHU3HMU) I10 CPAaBHEHUIO ¢ TeNPeHOHOM (52% mauuenTtos) [20].

BSG mnoarBepxxgaer >(QQPEKTHBHOCTh MPOKUHETHKOB, HO COOOIIAET, YTO MPOBEIEHO
HEJ0CTAaTOYHO HCCIEI0BaHUN YTOOBI 1aTh PEeKOMEHJAIIH OTHOCUTEIBHO TOTO, CIIEAYET JIU OTAABaTh
MPEINOYTeHHEe WX HCIOJIb30BaHUIO B ONPEACNCHHOW MOArpyIe MNanueHToB. DPPEeKTUBHOCTD
BapbUpPYyETCs B 3aBUCUMOCTH OT KJjlacca Ipernapara, i MHOTHE U3 3THX MpernapaToB HEJOCTYIHBI 32
npenenamu Asum u CHIA. Pexkomenpanus: cnalasi, KauecTBO JIOKa3aTENIbCTB: HHU3KOE IS

aKOTHaMH/aa,

HUTOIIpUIa KW MOCallpuaa,;

ymepeHHoe Juig Teracepona [2] (Tabnuma 3).

PEKOMCH AU

CHJIbHasd,

Ka4€CTBO JO0Ka3aTCIbCTB:

Tabmuma 3
[NPOKMHETHUKHN PEKOMEHIOBAHHBIE ACCOLITMALIMAMU
Ilpenapamut BSG ACG and CAG KSNM JSGE Pr4
Meroknonpa HegocrarouHo He Belpaxennsle He BripaxeHnHsie
MUJ JI0Ka3aTeNbCTB. MPOBOAMIIMCH noOOYHbIE MPOBOJMIINCH noOOYHbIE
HebGe3omacen u3-3a  PKU. 3¢ deKTHI. PKU. 3¢ ekt
MOOOYHBIX Ucnonp3oBats B Hempomomxu  (PekoMeHnarus
3¢ deKToB. MUHHMaJIbHON TEJNbHBIN ciabas (85%),
a¢hexkTuBHOI npueM (5 YpOBEHb
J03€ U3-3a JTHEH) JIOKa3aTeNbHOC
HOOOYHBIX TH B)
3¢ hexToB.
Homnepuno  HegocrarouHo Ucnonb3oBate B Beipaxkxennole He IIpumenenue
H JIOKA3aTeJIbCTB. MUHUMAaJIbHOM MOOOYHBIC MTPOBOJIUIIUCH He Oosee 7
Hebe3omacen uz-3a 3¢ dexTHBHOI 3 PEeKTHI. PKU. THEH
NOOOYHBIX J103€ U3-3a Henponomwku  (Pexomennarus
a¢hexToB. MOOOYHBIX TEJIbHBIN cnabas (85%),
a¢dexroB. He mpuém (7 YpOBEHB
3aperucCTPUpPOBa  JTHEH) JIOKa3aTebHOC
H. TH B)
Jleocynbrin  He ynomuHaetcs He Bripaxxennsie He He
pun YIIOMHHAETCS NMoOOYHBIE YIIOMHHAETCS YIIOMHHAETCS
3¢ PeKTHI.
KpatkoBpeme
HHBII NIPUEM.
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Ipenapamoi BSG ACG and CAG KSNM JSGE Pr4
Axkatmomun  He He He 100 mr 3 p/n He
3aperucTpupoOBaH 3apeTUCTPUPOBA  3aPETUCTPUPO  ONTHMANbHAS 3aperucTprpoOB
H BaH 11033, aH
s pexTuBHO
yCTpaHstoast
CHUMIITOMBI
Hronpun He He 50wMr 3 p/n Db deKkTHBHO Uepes 8 Henenb
3aperuCTPUPOBAH 3aperucTpupoBa yCTpaHsieT JIeYCHUS
H MOCTHpaHIUalb  MOJHOE
HOE B3IyTHE HCYE3HOBEHUE
KHUBOTA, CHUMIITOMOB
YMEHBIIAET (pexomeHOBaH
YyBCTBO HbIe 70351 50,
paHHEro 100, 200 mr 3
HACBIICHHS p/n)
ATOHHUCTBI MosxeT OBITh He YcunusaroT He Yiydmaror
5-HT1- 3¢ HEeKTUBHBIM 3apETHCTPUPOBA aKKOMOJANHM  YIOMHHAIOTCS  aKKOMOJIAITHIO
peLenToOpoB  CPEACTBOM BTOPOH  HBI 10 JKeNTyKa KeyIKa 1mocie
(OycriupoH,  JIMHHH. npremMa u
cymarpunrta Henocrarouno
H) JTOKA3aTeIIbCTB.
Aronncramu  He He Teracepog ne  Mocamnpun He
5-HT4- 3apeTrUCTPUPOBAHBl  YIOMHUHAIOTCS npumensiercs:i 3G (EeKTUBHO YIOMHUHAIOTCS
penenTopon u3-3a yCTpaHsieT
(Mocanpwun, MOOOYHBIX CUMIITOMBI
Teracepon) addexToB(ap
HUTMUH)
Mocanpun
XOpOoUIo
MEPEHOCUTCS
(5wmr3p/n
w15 mr 1
p/n)
Tpumebytnn He ynomunaetcs He He He IIpu couerannun
YIOMHUHAETCSI YIOMHMHAETCS  YIOMHUHAETCS ®J1 ¢ CPK

HeﬁpOMOﬂyﬂﬂTOpBI. HeﬁpOMOHYHHTOpBI KHIICYHUKAa U MO3Ta NpeajiarajiuCb nu3-3a ux CBOMCTB

MoauuuupoBaTh nepudepuueckyro 6onp [21], a Takke UX BIUSHUS HA MOTOPHUKY JKEITYIOYHO-
KHUIIIEYHOTO TpakTa [22].

Bo Bcex pacCMOTpEHHBIX PYKOBOACTBAX OTMEYAETCS, YTO TPULUKINYECKUE aHTHIEITPECCAHTHI
ABIAIOTCA  BTOpoil JymHuen Ttepanuun @D/, SnoHCckoe paHIOMM3UPOBAHHOE KOHTPOJIUPYEMOE
HCCIIeIOBaHNE C pa3MepoM BbIOOpKH B 150 yenoBek nokasano, uto aroHuct S-HT1A tannocnupon
uutpar o661 3¢ dexruner npu aeuenun O [23].

B kpymHOM HccneoBaHuu, U3ydaBlleM BIMsSHUE aMuTpunTuianHa npu @I, 292 nauuenta c
@/ monyuanu B Teuenue 10 Henens 50 mr amurpuntuiauHa, 10 mr scuuranonpama, CMO3C nmmn
mIanedo M HaxXOIWJINCh 10T HaOIoIeHHeM B TeueHne 6 mecsieB. O0neryeHne CMMITOMOB OBLIO Y
53% mnanueHToB, MPUHUMABIINX aMUTPUIITUINH, 110 cpaBHeHUIO ¢ 40% B rpynmne mianedo u 38% B
rpymmne scuuraigonpaMa. boiee Toro, oHM cOOOLIMIN, YTO AMUTPUITUIMH MPEBOCXOIUT IUIaLed0 U
scuutanonpam B noarpynne Cb3, Ho He y nanuenTos ¢ [1J[C [24].

AHTHAETpEecCaHThl OKa3bIBAIOT CEJAaTUBHOE ACWCTBUS B PE3ylbTaTe 4Yero MX HEoOXOAMMO
MIPUHUMATh BEYEPOM Iepe]l CHOM. DTOT 3PPEKT UMEET TeHJEHIUIO K YMEHBIIEHUIO TOCIIE MEePBbIX
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1 wim 2 Hexenb JsedeHHUs. YTOOBI MHHHUMHU3UPOBATh MOOOYHBIE A(D(PEKTHI CleIyeT HAauWHATH C
HU3KOHN 10361 (Hampumep, 10 Mr aMUTPUNTHIMHA OJUH pa3 B J€Hb) U MEAJIEHHO TUTPOBATh O
MakcuMalibHOU 10361 30—50 Mr onuH pas B I€Hb [2].

Het nocroBepHbix nokaszarenbetB Toro, uto CUO3C sBistores 3pekTuBHBIMU penapaTamMu
BTOPOM JIMHUU Ui JiedeHus oomux cumntomoB @J. Ho, mockonbky oHM 3QPEKTUBHBI IPU IPYTUX
XPOHUYECKUX OOJE3HEHHBIX COCTOSHUAX, MPEAINOaraeTcs, 4ro Mpexie, yeM OyleT JAaHa 4eTkas
peKoMeHAaIHsI, HeOOXOUMO MOTYYUTh OOJIBIIE TOKA3aTEIbCTB [2].

Anvmepnamuenas mepanus. AJBTEpHATUBHBIC JEKApPCTBEHHBIE CPEICTBA U METOABI JIEUCHUS
OTCYTCTBYIOT B MexayHapoaubix pykoBoactBax (BSG, ACG and CAG). Ognako, JSGE
peKoMeHayeT ¢puTonpernapar pukkyHcuTo (7,5 mr) [6].

PannomusupoBannoe kauHudeckoe uccinegoBanne DREAM mnokasano, 4to TepaneBThuueckas
3P PEKTUBHOCTh PUKKYHCHTO KOPPEIUPYET C YMEHBIICHHEM TPEBOXKHOCTH Yy narnuenTos ¢ @] [25].
PT'A pexomenayer npumenenue Moeporacta (STW-5) npu couerannu @/ ¢ CPK [4].

Hexkoropele uccienoBanus mokasajid, 4TO UINIOyKaIbIBaHUE SBIsiETCS () (HEKTUBHBIM METOAOM
neyeans DJ, HO ypOBEHb JIOKA3aTEIbHOCTH KIMHUYECKUX HCCICAOBAaHUA B 0030pe ObuI
HHU3KUM [26].

B pexomenpamusx KSNM  ynomunaercss MOTUIMTOH (IPOKUHETUYECKUN MPOAYKT,
u3rotoBneHHbl cemenu Pharbitidis u kinyOust Corydalis). [IpoBeneno uccienoBanue, B KOTOPOM
389 mammentoB ObumM pasgeneHsl Ha 3 Tpynnsl (mpuHuMaBmue MmotwiutoH 30 mr 3 p/m,
npunuMame WIIIT w WIII ¢ neuyenHneM MOTHJIMTOHOM), BO BCEX 3 Tpymmax HaOI0AaIoCh
3HAYUTEIHHOE YITY4IlIeHNEe JUCTICITUYSCKUX CUMIITOMOB U TIOKa3aresneil kadyecTna ku3Hu [27].

Takum  00pa3oMm, CpaBHUTENBHBI aHAIU3 CaMbIX MOCIEAHMX  MEXKIYHapOAHBIX
racTPOIHTEPOJIOTUUECKUX PYKOBOACTB 1o BeaeHUI0 D] mokazanm HEKOTOphIe OOIIUMEe OPUEHTALNH
MEXy pPa3IMYHBIMU PEKOMEHJAIMAMH, a TaKXKe PacXoxAeHHsS. [[pUHIUNUATBHBIX pa3IUuui IO
HEMEIMKAMEHTO3HOMY JICYCHHIO CPEOu PYKOBOJACTB HE BBIBICHO, OTMEYAIOT HEOOXOAMMOCTH
MHIUBUAYAIBHOTO TOAXOAA K KaXJA0My ManueHTy. HesHauntenbHble pa3iuuns ObLTH OTMEUYEHHI B
MEJIMKAaMEHTO3HOM JIEYEHUHU, 4YTO, CKOpEE BCEro, OOBSICHSETCS 3THUYECKUMU OCOOEHHOCTAMH,
0COOEHHOCTSAMU 00pa3a >KU3HHU U MUTAHUS, PETMOHOM ITPOKUBAHMUSL.
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Annomayus. T'actpoazodareanbhHas pedurokcHas 6onesnb (I'DPB) — pacmpocTtpanenHoe
3a0osieBaHue Cper B3pOoCibIX U aeteil. [Ipeanonaraemas pacnpocTpaHEHHOCTh COCTABIISAET OT 8 J10
33%, u oxumaercs, 4TO cO BpemMeHeM Iupbl OyIyT TOJBKO YyBenuuuBaThcs. W3kora u
perypruTaius CUuTarTCsa KIaCCUYECKUMU CUMIITOMaMH 3a00JI€BaHMsI, HO OHO MOXET IPOSBIISIThCS
U pa3IMYHBIMU aTUMHYHBIMM, BHEMHIIEBOJHBIMU IMPOSBICHUSIMH, YTO CHUXKAET KAYECTBO KU3HU
OOJIBHBIX W TMPHUBOIUT K THIOAMArHOCTHKe. JleueHHe y B3pOCHBIX BKIIIOYAeT B ce0sl coueTaHHe
Moau(UKauK 00pa3a KU3HU ¢ (HapMaKOJIOTHYECKUMH, YHIOCKOIMYECKUMHU UM XUPYPrU4eCKUMHU
BMemiarenbcTBaMu. Hayunble oOmectBa u3 EBponbl, Amepuku, A3uarcko-THXOOKEaHCKOTO
peruona, IOxuoit Amepuxkun u CpeaHeil A3uM TNpEANIOKWIM PYKOBOACTBA, OCHOBAaHHBIE Ha
COBPEMEHHBIX MPEJCTABICHUAX O ractpodsodareanbHoil pedurokcHoil Oone3nu. B o630pHOM
CTaTb€ IMPEACTABIEH AHAIM3 CXEM JICUEHUS U3 JECATH Pa3IMYHBIX MHUPOBBIX PEKOMEHJALUN I10
nuarHoctuke u JiedeHuiro ['DOPb, 4To BBIABMIIO B OOJBITMHCTBE CIIY4aeB CXOKHE aJTOPUTMBI
BEJCHMS TAllMEHTOB. BBISABIEHBI HEKOTOpPbIE pa3ivuMs B MEIUKAMEHTO3HBIX IOIX0/aX, YTO
BEPOSITHO OOYCIJIOBJIEHO PA3IMYHBIM YPOBHEM 3/PaBOOXPAaHEHHs KaXIOW W3 cTpaH. Pasnuuus B
MoauduKauu o0paza JKU3HM pPAacCMaTpUBAINCh B cdepe BBIABICHHBIX HOBBIX CLIEHApUEB
natorenesa ['OPb.
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Abstract. Gastroesophageal reflux disease (GERD) is a common condition among adults and
children. The estimated prevalence ranges from 8 to 33%, and the numbers are only expected to
increase over time. Heartburn and regurgitation are considered classic symptoms of the disease, but
it can also present with a variety of atypical, extra-esophageal manifestations, which reduces
patients’ quality of life and leads to Under-Diagnosis. Treatment in adults involves a combination of
lifestyle modification with pharmacologic, endoscopic, or surgical interventions. Scientific societies
from Europe, America, Asia-Pacific, South America, and Central Asia have proposed guidelines
based on current understanding of gastroesophageal reflux disease. The review article presents
an analysis of treatment regimens from ten different world guidelines for the diagnosis and
treatment of GERD, which revealed in most cases similar algorithms of patient management. Some
differences in medication approaches are revealed, which is probably due to the different level of
health care in each country. Differences in lifestyle modification were considered in the sphere of
identified new scenarios of GERD pathogenesis.

Knrouesvie cnosa: racTpoa3odareaibHas pedurokcHas 00J1e3Hb, KIIMHUYECKHUE
PEKOMEH/IalNH, JeYeHUEe, HHTUOUTOPHI MPOTOHHOM MOMIIbI, aHTarOHUCTHI PEIENTOPOB THCTaMUHA
2-ro TUMNa, TPOKMHETUKU, aHTAIUJbI, ajJbI'MHATHl, KaJIUW-KOHKYPEHTHBIE OJIOKATOPbI MPOTOHHOU
TIOMITBI.

Keywords: gastroesophageal reflux disease, clinical guidelines, treatment, proton pump
inhibitors, histamine type 2 histamine receptor antagonists, prokinetics, antacids, alginates,
potassium-competitive proton pump blockers.

I'actpoasodareansuas pedmrokcHas 6one3nsp (I'DPB) sBusercss cambIM pacrpocTpaHeHHBIM
3a00J1eBaHUEM, C KOTOPBIM CTAJIKUBAETCS TaCTPOIHTEPOIIOT. Bpaun nepBUYHOrO 3B€HA CTOJIKHYTCS C
TEM, 4TO XaJoObl, CBA3aHHBIE C PE(IIOKCHON O0O0JE€3HBIO, COCTABAT 3HAUUTENIBHYIO YacThb B MX
npaktuke. [[OPb — 310 cocTosiHUE, TPU KOTOPOM COAEPKUMOE JKEeTyKa 3a0pachblBaeTCs B MUIIEBO/
WJIM 32 €r0 MPEJEIbl, YTO IPUBOAUT K HEMPUSITHBIM CUMIITOMAaM MUJIU OCJIOXKHEHUSM [1].

I'OPb HeonHOpOAHA C TOUKH 3pEHHs Pa3IMYHBIX NPOSIBICHUN, Pe3y/IbTaTOB 00CIeI0BAHUN U
peakuuu Ha JyiedeHue. IIpakTudeckun BO BCEX CTpaHax MHpa ONPEAEIAETCS CYHIECTBEHHBIH POCT
3aboneBaemoctu ['DOPb nmo 20%. 3a mocnemnue 20 ner HaOMIOmaeTcs TakKe YBEIMYCHHE €€
OCHOBHOTO OCJIO)KHEHHSI — aJICHOKapIIMHOMBI MUIIEBOAA B HECKOJIBKO pa3 [2].

B crpanax 3amannoit EBpomnbl, CeBepHoii n OHOI AMepUKH €€ paclpOCTPaHEHHOCTH B
nonyisanuu cocrasisier 10-20%. B crpanax Asuu ['OPbB BcTpedaercs 3HaunTenbHO pexe: B Kurae
ee yacrota cocraBisier 2,5%, B FOxnoit Kopee — 3,5% [3]. ComnacHo mocienHeMy MeTaaHaIu3y,
omyonukoBaHHOMYy B 2018 romy, obmemupoBas pacrpoctpaneHHocTh ['DPb cocrasnser 13,3%
(95% AU: 12,0-14,6%) [4]. HecmoTps Ha BBICOKHME TOKa3aTeId pPaCHPOCTPAHEHHOCTH
3a00J1€BaHus, KIMHUYECKUX PYKOBOACTB MO JAMarHoctuke W JjedeHuto ['DOPB HemocTtarouHo;
MHOTMMM acCOIMalUsIMU M OOIIecTBaMU HE OOHOBJIEHBI HMEIOIIMECS PEKOMEHJAIMH COIIaCHO
MTOCIICTHAM JTaHHBIM [58].

Hemeouxkamenmosnaa mepanus. BaxHas poib HEMEIMKAMEHTO3HOM Tepanuu B BEICHHUH
nanueHToB ¢ I'OPb moguepkuBaeTcs BO BCEX MEXIYHApOIHBIX PYKOBOACTBAX M KIMHHUYECKHUX
pexomenaanusax. CoracHO aHaau3y HEKOTOPBIX W3 HUX, YCTAHOBIIEHO, YTO BO BCEX Clydasx
PEKOMEHAYIOTCS M3MEHEHHus oOpa3a >KM3HHM, TaKMe KaK HOpMajiu3alus pexuma nutranus (5—6-
pa3oBoe IMUTaHUE, UCKIIIOYEHHE JUINTEIbHBIX MHTEPBAJIOB MEXIY MNpHEeMaMH MHUILA U TO3IHUX
IPUEMOB MHUIIM, HEOOJBIIOW 00bEM NOPIHIA), MAUEHTaM C OXUPEHUEM/M30BITOUYHBIM BECOM
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pPEKOMEHIyeTCs CHUKEHHE Beca. MccienoBanust IeMOHCTPUPYIOT, uTo cHkeHrne MUMT no kpalinei
Mepe Ha 3,5 Kr/M° yily4iiaeT KoHTpoJib Haa cumnromamu ['OPb B 1,5-2,4 paza [9].

IToteps Beca conpoBoXk1anach YMEHbUIEHUEM BPEMEHU BO3JEHCTBUS KMCIOTHI HAa MUIIEBOJ B
JIBYX PaHIOMHM3UPOBAHHBIX KIMHUYECKUX HuccaeaoBanusx (¢ 5,6% no 3,7% u ¢ 8,0% nmo 5,5%
cootBercTBeHHO) [10, 11].

Jlis manueHToB ¢ cUMOTOMamH pedirokca peKOMEHAYeTCs MPUIOAHSATh TOJOBHOM KOHEI
KpOBaTH; ClieyeT M30erarb MPUHSATHS TOPU30HTAIBHOTO TOJIOKEHHS B TEUCHHE 2 YacOB IOCIE
npuema nuu [5], u3berarb ynoTpedaeHUs TOMAToB, MATHI, IIUTPYCOBBIX [6], M30eraTth CUTyaIuii,
MOBBIIAIONINX BHYTPUOPIOIIHOE JaBieHHE (HE HOCUTh TECHYIO OJEXKIY U TYyrue mosica, u30erarb
IyOOKMX HAKJIOHOB, JJIMTENBHOTIO MPEeObIBAaHUS B COTHYTOM TMOJOXKEHHUU (11032 «OTOPOIHUKAY),
NOAHATUSL TsDKecTell Oomee 5—-10 Kr, QU3MUECKUX YHNPAKHEHUH C MEPEHANPSHKEHUEM MBI
OpromrHoTO TIpecca) [7].

B Poccuiickux pekoMeHAaIusAX 10 JUarHocThke W JiedeHuto [DPb Obputa  ykaszana
He00XOUMOCTh U30E€raHus TPUITEPOB, BBI3BIBAIOIIMX CUMITOMBI pediiokca (KodeuH, KypeHue,
aJIKOT0JIb, LIOKOJIQJ], OCTpas muiua). Torna kak comacHo A3Harcko-THXOOKEaHCKOMY KOHCEHCYCY
no BenaeHuto ['OPB, a Takxke eBpOmEWCKUM MPOTOKOJIAM, 3JIMMHHALUS TPUITEPOB OCTAETCS
YCIIOBHOM peKOMEHaIlel ¢ HU3KUM YPOBHEM JI0Ka3aTelbHOCTH [8, 22]. B HuxX Gomnbloe 3HaYeHHE
yAENseTCs TMOBBIMICHHOW YYBCTBUTEIBHOCTH MHUIIEBOAA K PEQIIOKCY, BBEICHHOH B MPAKTHUKY
IV Pumckumu xputepusimu [49].

[TarueHnT B 00S3aT€ILHOM IMOPSIIKE JIOJKEH OBITh NMPOMH(GOPMHUPOBAH O HEOOXOAMMOCTH
OTKa3a OT KypeHusa. MHOTHE HUCCIIeJOBaHUS TMOKA3bIBAIOT BIHMSHHE TAHHOTO (akTopa pHCKa Ha
BO3HMKHOBEHHE CUMIITOMOB 3a0ojeBanus [50-57].

Meouxamenmosnas mepanusi. TOPB, kak pedmrokc-a3odarur (PD), Tak U He Ipo3UBHAS
pedurokcHas 6onesap (HOPB), accommmpyercsi co 3HAYMTENHHBIM YXYAIICHUEM KadecTBa JKU3HH
[12-19]. Lenbto menukamenTo3HO Tepanuu ['OPb sBiseTcs KynupoBaHUE U3KOTH, 3a’KUBIICHUE
MOBPEXKIACHUM CIU3UCTONW 000JIOUKH racTpod3odareaabHOM 30HBI M YAy4IICHHE KadecTBa >KU3HH
[12-14].

. Tabmumua 1
MHIMBUTOPLBI ITPOTOHHOU! ITOMIIbBI

AGA WUIIIT  (PabGempa3os, 330Menpas3oli, MAHTOMPAa3oJ,  JAHCONPA30i,  JIEKCIAHCOMPa30i)
2022 peKoMeHyeTcsl Ha3HauaTh Ha 8—12 Heneb.
OreHka 3PEeKTUBHOCTH MPOBOAUTCS Yepe3 4 HeACU JICUCHUS.
ITpu HOPB obneryenne cumnromoB nocruraercs B 50-60% ciydaes [20].
[Tpu HeaddexkTrBHOCTH JeueHHs (CoXpaHeHHE Kallo0) TODKHA ObITh BO3MOKHOCTD YBEIIMYCHHS
JI03bI JI0 JIBOIHOM, 1 (1n) nepexox Ha apyroi UIIIT.
[MognepxxuBatonryro Tepanuto UIIII cremyer Ha3HawaTh ManmueHTaM C OCIOKHEHHMSIMH [OPb,
BKIIFOUAsl TsDKENBIA 3po3uBHBINA 330(arut (33) (xmacc C mmum D mo Jloc-Amnmkenecckoit
knaccuukanmn) u nunieBoja bapperra [21].
Tsoxenblii 330(arut — MokasaHue K HEONpeIeJIeHHO J10Jroi tepanuu WIII1.

JSG ITpu HOPB UIIIT — HauanbHas u 6a30Basi Tepanus epBOi JIMHUM Ha 4 HEEH.
2022 [Ipu cpenneii Tsoxectn pediiokc-330¢aruta pekomenayetcs 20 mr modoro UIIIT.
IIpu Tsoxenoit 'OPB UIIII He pekoMeHIyIOTCS.
[pu UIII pesuctenTHOM peduitokc-330(harute peKOMEHIyeTcsl MEepeBojl Ha JBOHHYIO JI03Y

UIIIL.

Maubie 10361 T ncnonb3yroTes JUIMTEIbHO B KaueCcTBe MO IepKuBaromiero geuenuns [23].
KSNM HUIIII npenapaTs! NEPBOM JMHUU TEPAIIUU.
2019 B Kopee ormaoorT mnpeanoureHue KOMOHMHAIMSIM oOMemnpasoja C OukapOOHATOM HaTpus,

OMeIpasoJia c HaTpUeM THAPOKApOOHATOM U JeKciaaHconpaszony [24].
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ISG IIpu HOPB Haznauarorcs crangapthbie 10361 WIIII B Teuenue 4 Heneb.
2019 [Ipu spo3uBHOM 330darute (33) — 8 Henemb.

[Tpu TsKenom peduaroke — 330¢arute (PO) — anurensHbiii npueM Mansix qo3 UIIL.
IIpy Hanmuuuu CTPUKTYp MHINEBOAA CIEAYeT IPOBOAUTH [UIMTENBHYIO €XKEIHEBHYIO
noepxuBaronryto Tepanuto UIIII [27].

PT'A Cpennuii cpok HazHa4YeHUs — 4 MecsIa.
2020 IonnepxuBatomas Tepanus mnpoBoauTcs 6—12 Mecdien. 3aTeM NEPEXOJAT Ha TEparuio «Io
TpeOOBAHHIOY.

IIpu coxpanennn cuMIToMoB Tocite 12 mecseB Tepanuto WUIIIT ocTaBisioT Ha HeonpeaeaIeHHO
Jonroe Bpems [7].

FBG Tepamust He MeHee 4 HeNenb OJHUM W3 CIEAYIONMX TPEnapaToB: AEKcIaHcompazon 60 mr,

2019 azomenpa3zoit 20/40 mr, gancomnpason 30 mr, omenpason 20 mr, naaTorpas3on 40 mr, Pademnpaszon
20 mr [28].

Asia- UIIIT (omenpaszon 20 Mr) SIBISIOTCS OCHOBOM JIYEHHs IMAlMEHTOB C IMEPCHCTHPYIOIIUMHU

Pacific cumnromamu ['OPB. Tlpu HOPB mamuentsr orBewator Ha neuenne WIIIL B 50-60% ciydaes.

consensus Crparerun cHmkeHus: konwmuectBa WIIII, wmcmomp3yeMbIx B MOANEPKUBAIOMICH Teparuu y

2021 nanueHToB ¢ ['OPB, BKIOYalT JedeHWe Mo TpeOOBaHUIO WIIM albTEPHATHBHOE IHEBHOE
nedenue [22].

EAES CrangapTHBIE 103l OMEMpa30ia, JAaHCOMPa3ola, MaHTOopa3oiia, 330Merpa3ol a u Pabempasona

2014 3¢ deKTHBHBI, 0e30MacHbl M MpUMEHsIoTCs y Bcex OonmpHBIX ¢ ['DOPB, HOPB. octoepHo

MPUBOAT K pEMUCCHUHU MAIIMEHTOB ¢ O3.

Pexomenayercs npunumats 3a 30—60 MUH 10 enbl.

Ilpu Hed((HeKTUBHOCTH €AWHOPA30BOrO IpHEMa BO3MOXKEM IIEPEBOA Ha IMPHEM YTPOM H
BEYEPOM.

[Ipuem aBa pasa B IeHb MTOKa3aH M MAIMEHTaM C aTUITUYHBIMU cumntomamu ['OPb [6].

KII M3 UWcnomp3yroTcs  Kak  mpemapatsl  BTOopod  JmHHUM  1npu  HeddpdexktmBHOCTH  H2-

PK TUCTaMHHOOJIOKATOPOB B JieueHNH He dpo3uBHEIX ¢opMm ['OPB u 330¢aruros [-1I kmaccoB; kak
2017 npenapaTsl IepBOd JTMHUH TIPH JICYeHUH 3p0o3uBHBIX opm ['OPE.
He sposusnbie dopmbr I'OPb — npomomkutensHOCTS JedeHus: 3—4 Heenu, 3po3uBHBIE (POPMBL
I'OPb: 1 cragmst — eOWHWYHBIE SPO3WH, MPOAODKUTENBHOCTh 4 Hemenu; 2-3 cragud —

MHOXECTBEHHBIE IPO3HH, POJOIDKUTEIBHOCT 8 HEJeNb.
Hcnone3ytoTes ctanaapTHEIE 103UpoBKH omerpasona 20 mr 1 pa3 B cytku (Pabenpazona 10 mr,
na”comnpasona 15 mr) [42].

PSG UIIIT He BnustoT Ha MaTOGU3NOIOTUIECKHII MEXaHU3M PeIIFOKCA HITH KOJIMIECTBO pe(hIIFOKCOB,

2022 a, OJIOKHPYS IPOTOHHBIE HACOCHI, JINIIb HHIMOUPYIOT CEKPEIUIO COJITHON KHCIOTHI B JKETyAKE.
B pexomenpammsx HaunmoHanbHOTO WHCTUTYTa 3APAaBOOXPAHEHHS W COBEPIICHCTBOBAHMS
MEIMIMHCKON MOMOLIM B KayecTBE CTAHIAPTHBIX OJKBHBAJCHTHBIX 03 PEKOMEHIYIOTCS
CleyIolllie CTaHAapTHBhIE SKBHBAJEHTHBIE 103kl omemnpazon 20 mr, a3zomemnpazon 20 wr,
nancomnpason 30 mr, Padenpazon 20 mr u mantomnpazon 40 mr. Hoserii UIII1, nexcnancomnpa3odn,
MOYKHO IPUHUMATh HE3aBUCUMO OT npueMa nuuy. s ontumuzanuu 3¢ dextusaoctu U nx
cienyet npuHAMath 3a 30-60 MuHyT 10 enpl. OOecreueHne MpaBUiILHOTO MpHEeMa Ipenapara
(cooTBeTCcTBYyIOIIASl 71032, BpEeMs IpHeMa, OTCYTCTBHE IPOIYCKOB IpHEMa) IOJDKHO OBITH
NEPBBIM IIaroM B olieHKe 3()(HEeKTUBHOCTH JIEUeHUs], 0COOEHHO Y MallMEHTOB 0€3 YIIyUIICHUs.
[MomnepxuBatomiee sedeHne TpeOyercs mamueHTam ¢ ocnoxkHeHwsiMu ['OPb. Otmena WIIII
CTyIIeHYaTas ¢ yMEHbIIIEHHEM JI03bI B TeueHue 12 mecsnes [43].

Ipumeuanue: AGA — Amepukanckas ['actposnteponorndeckas Acconuanusi, JSG — fAmnonckoe
obmrecTBo ractposnTeponoroB, KSNM — Kopeiickoe 00IIecTBO HEHpOracTpOIHTEPOJIOTHA U MOTOPHKH
KKT, ISG — Huawmiickoe obmecTBo racTpodnteposioroB, PI’A — Poccuiickas racTposHTEpOIOTrHIecKas
acconmanusi, FBG — bpasunbckas ®enepauus racrposnteponoro, EAES — Espomnelickoe o0miecTtBo
sHpockonmueckux xupypros, KII M3 PK — knmHUYeckwii TIPOTOKON MWHHCTEPCTBA 3/IPaBOOXPAHEHUS
Pecnyonmku Kazaxcran, Asia-Pacific consensus — Koncencyc Asmarcko-THXOOKEaHCKOTO PErHOHA TI0
BeneHuio [ OPB, PSG — Ilonbsckoe 00mIecTBO racTpO3HTEPOIIOTOB
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Tabimna 2.
BJIOKATOPBI H2-TUICTAMUHOBBIX PEILIEIITOPOB

AGA MoryT 6BITH UCTIOIB30BAHEI Y TAIIIEHTOB C HOYHBIMHU cuMiitomamu [ OPb, HO mpuMeHeHne

2022 OrpaHHYEeHO M3-3a prcka Taxudriaakcuu [20].

JSG He npencrasnensr [23].

2022

KSNM 1. PekoMeHIyIOTCS TP SMTU30AMYECKH BOSHHUKArOMMX cuMitomax ['OPb.

2019 2. [Ipumenenne H2-ructaMuHO-010KaTOPOB MOKET OBITh CBSI3aHO C BBICOKOH CTCIICHBIO
Taxu(UITAKCUH, B CBSI3U C YeM MPUMEHEHHE MX Ha JAJTUTENbHBIA IEPHOA OTPaHUUYCHO.
3. Pexomenayetcss mpumenenue 3tod rpynnsl JIC y mManMeHTOB ¢ HOYHBIM KHCIOTHBIM
MIPOPHIBOM B Ka4eCTBE JOMOJHATEILHON Tepanuu Kk UITIT [24].

ISG 1. PekoMeHIYIOTCS TIPU DMHA30AMYECKAX CHMIITOMAaX TacTpod30(araibHBIX pPeQIIOKCOB

2019 (I'2P).
2. Moryt mnpuMeHsAThCS B KadectBe 3ameHbl UIIIl mpu pernuauBe CUMITOMOB IOCIE
IepBOHAYALHOTO JiedeHHs Hepacmo3HanHoit ['OPB/HOPb (sdbdexTtuBHBI HU3KHE
JTIO3UPOBKH).
3.V nmanmMeHToB ¢ HOYHBIMH CUMIITOMaMH pediIiokca cieayeT pacCMOTPETh BOZMOKHOCTD
ornrtumuzanuu Tepanuu UIIT wmm mobasnenuss H2-rucrtamuHO-0J0KaTOPOB B HOYHOE
Bpems [27].

PT'A Hcnons3yroTcss B KadecTBE OCHOBHOM JIMHMM TEpalud y MalUMEHTOB, HMMEIOIIMX

2020 HeneperocumocTs UIIIT [7].

FBG Moryt OpiTh TONE3HBI B codertaHun ¢ HWIIII mis ymeHbpIIeHUS HOYHBIX CHMITOMOB

2019 peduirokca W HapyIICHUM CHA, XOTS YPOBECHb JOKa3aTElIbHOCTH ATOH PEKOMEHIAIMU
ciaOsbrit [28].

Asia-Pacific He nipecrasiens [22].

consensus

2021

EAES MoryT ObITH 3QQEKTHBHBI y HEKOTOPHIX MALIMEHTOB ¢ MeHee TspkenbMu Gopmamu ['OPH

2014 [32, 33]. HanHbBIX, 4TOOBI PEKOMEHIOBATh HAa3HAYCHHWE NAHHON TPYIIBI MPEmnapaTtoB B
HO4YHOE BpeMms, kak monoiaenue k UIIII, negocrarouno [34].
[ocrosHHOE MpUMeHeHHe O6iokaTopoB H2 accommupyercst ¢ pa3BUTHEM TOJEPAHTHOCTH K
HUM, YTO OTPAaHMYUBAET UX JOJITOCPOYHOE MCIHOJIb30BaHHE U 3(PQPEKTUBHOCTh B Ka4ECTBE
JOTIOJTHUTENBHOU Tepanuu [35].

KITI M3 PK [penapatsl nepBoii TMHUM TpH HE 3po3uBHBIX (opMmax 'OPB u s3odarurax I-1I kmacca,

2017 npernapaThl BTOpO# JIMHUM TIpu 3po3uBHBIX (opmax ['OPb (pamoruamu 20 mr 2 pasa B
neHb, paautuanH 150 Mr 2 pasa B J1eHb).
Coobu1anock, 4YTO JOMOJHUTEIbHAS Tepanus Ojokatopamu H2, Hapsany ¢ nmpuMeHeHHEM
WIIII, none3na i MAlMEHTOB ¢ Tshkeol creneHpio ['DOPB (0co0eHHO y HalMeHTOB C
nuIeBo oM bapperta), y KOTOPBIX BBISABICH HOYHOM KHUCIIOTHBIH IPOPHIB.
JnurensHoCcTh NpuMeHeHus Takas sxe kak I [42].

PSG AHTaroHUCTHI PENENTOPOB THCTAMHUHA 2 MOTYT UCIIOJIL30BATHCS JJIsi KOHTPOJISI CHMIITOMOB

2022 y narenToB ¢ 'OPb u HopmanpHOI 3HI0CKOIKEHN, B KaUeCTBE JOMOIHUTENBHON Tepanuu
(ocobenHo Ha HOYB) mpu HexocraToyHOH 3ddextuBHocTH UIIIL, a Takke B KauecTBe
JIeYeHHs] B MOCTENEHHO CHIDKAaeMBbIX J103ax (Step-down) mocie JOCTHKEHUsS PEMHUCCHH C
nomompio WITIT [43].

Tabmuma 3
I[MPOKMHETUKHA

AGA He 6puto noxazano ux s¢dextuBHocty npu ['OPb, HO OHM MOTYT OBITH MOJIE3HBI Y JIHIL C

2022 COMYTCTBYIONTUM TacTponape3om [20].

JSG MoryT ObITh HCIIOJIb30BaHbI KakK JIOTMOJNHEHHE B KOMOWHHMPOBAaHHOH Tepanmuu ¢ KaJui-

2022 KOHKYpeHTHBIMH Onokaropamu nporonHod mnommbel (KKBIIII) ans mpemoTBpaiueHus

pa3Butus ocinoxHeHni [23].
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KSNM He npencrasnensr [24].

2019

ISG He umeroT nokaszannoii ponu B pytuHHOM Jieuenun [ OPB [27].

2019

PTA Hcnons3oBaHue NPOKUHETUKOB, B KauecTBe nonosiHeHus K UIIII mo3Bosser ycTpaHaTh

2020 PETypPrUTaLHIO )KEITYA0UHOro cofepkumoro B numieBo. [lanuentam ¢ 'OPE ¢ nensio
KOPPEKIMH MOTOPHBIX HapylIEHHH OJHOBPEMEHHO C aHTUCEKPETOPHBIMHU TpenapaTaMy Ha
CPOK 110 6-8 Hemenh Ha3HadaeTcs IT000i MPOKUHETHK [7].

FBG Mertoknonpamu He peKOMEHAYETCS 13-32 HEBPOJOTHUECKUX PUCKOB, a JOMIICPHUIIOH HE

2019 PEKOMEHIyeTCs H3-3a CEPACYHO-COCYTUCTBIX PUCKOB, B OOJBIINX J03aX WU MPH
JUIUTEIILHOM IIpuMeHeHuH [28].

Asia-Pacific He npexncrasnenst [22].

consensus

2021

EAES [IpokuHeTnkn (METOKIONpPaMHU, OETAHEKOT U AOMIIEPHIOH) MOTYT IPUMEHSTHCS Y

2014 OTIEbHBIX ALIMEHTOB B KAYECTBE MOHO- WJIN JOIOJIHUTEILHON Tepanuy, OOBIYHO Nepes
enoil. OnHako yacTsie moOoUYHbIE S(PEKTH BO MHOTOM OTPaHUYUBAIOT PETYIISIPHOE
MIpUMEHEHHUE 3TUX mpenaparos [36, 37].

KIIM3 PK  Ilpokuneruku (Hampumep, utonpus S0 Mr 3 pa3a B CyTKH) MOTYT MIPAMEHSATHCS

2017 CUMITOMATHYECKH y TTAIIEHTOB C BRIPAXEHHON TONTHOTON M PBOTOM. BBUIY BRIpasKEHHBIX
MOOOYHBIX ACUCTBUH M MHOTOYHCIICHHBIX JIEKAPCTBCHHBIX B3aUMOICHCTBUN PEKOMEHTyETCS
MPOBEICHNE OLIEHKH PUCKa / TIOJB3bI MPH UX PUMEHEHUH, OCOOCHHO B KOMOWHUPOBAaHHOM
tepanun. He pekomeHayeTcs JNuTenbHOE IPUMEHEHNE, 0COOEHHO Y MOXKMIIBIX TaLUEHTOB
(BBICOKHH PUCK SKCTpanupaMHIHBIX HapyIIeHuH, yjyimHenne natepsana QT, ruHekomacTus
v ap.) [42].

PSG PytuHHOE TpMeHeHnE He pekoMeHyeTcs [43].

2022

Tabnuna 4
AHTAINABI/AJIBIMHATHI

AGA AJNBrUHATHI TIOJIE3HBI [Tl HeHTpan3aliuy MOCTIPaHINaIbHOTO KHCIOTHOTO KapMaHa, 1

2022 MOTYT OBITH OCOOCHHO ITOJIC3HBI sl TAIIMEHTOB C HOYHBIMH CUMIITOMAaMHU, a TAaKXKe
MaIeHTaM C TpbhKel mumeBoaHoro orBeperus auadparmel ([TIOM).
AHTaIUIBI MOTYT IPUMEHSThCS y OEpEMEHHBIX B Ka4eCcTBe OCHOBHOM Tepanuu [20].

JSG PexomennyroTcs aist BpeMenHoro obneruenus cumnromos ['OPB, a Takke npu HOPB [23].

2022

KSNM Her HEeoOxonuMocTr paccMaTpyBaTh aHTALIUABI B KAYECTBE TIEPBOY TMHHUH JICUSHMUS.

2019 MoryT “COoNB30BaThCs AJIsl 00JIerdeHus] BpeMeHHBIX cumnToMoB I'OPB, ncnosibp3oBaHme Ha
MIOCTOSIHHON OCHOBE OTpaHn4eHo. PekoMeH IyeTcsl paccMaTpUBaTh BO3MOKHOCTh
NPUMEHEHUS aHTalKO0B Y MallMEHTOB, HE UMEIOIIUX AOCTYIa K HHTHOUTOpaM IPOTOHHON
TTOMITHI FJTH OJI0KaTopaM perenTopoB rucTaMuHa 2 [24].
EcTh HEeKOTOpBIE JOKA3aTENLCTBA TOTO, YTO ANIbTMHATHBIE TIPENapaThl MOTYT YIIy4YlIaTh
CHUMIITOMBI, AEHCTBYS Kak Oydep, y HaueHTOB C TSHKENBIM MOCTIPAHANAIBHBIM PeQIIIOKCOM
M3-3a KUCJIOTHBIX KapMaHOB [25].
bruto nokaszaHo, uto ansruHaT HaTpus B couetanuu ¢ UIIIT nyyine koHTponupoBa
CHMITTOMBI H3KOTH, yeM Toabko UIIIT [26].

ISG MoryT OBITH UCIIONIB30BaHBI AJIS1 KYTUPOBaHUS 3nu3oauueckux cumntomos ['OPB [27].

2019

PTA [Ipu coxpaHeHNU CUMIITOMOB Ha (OHE JICUEHHsI B TCUCHUE TIEPBON HEJIETH, a TAKXKe MPU

2020 HAJIMYUH CIUBHBIX SPO3UH U SI3B MHILEBO/IA K JICYEHHIO CPOKOM Ha 6-8 Henemb

MOAKITIOYAOTCS ANbIMHATHI UK ATIOMUHUN-MarHUM-COIepKaIIie aHTalK/Ibl.
Yka3aHHbIE JIEKAPCTBEHHBIE CPECTBA OKA3bIBAIOT JOMOJIHUTEIHHOE
KHCJIOTOHEHTpaIU3yroliiee 1 330(aroracTpolruTONPOTEKTUBHOE AekicTBre [7].
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FBG HmeroT BTOpOCTETICHHOE 3HaUeHNE B jieueHnn [ OPb B CBS3M ¢ HEMPOIOIDKUTEITFHOCTEIO
2019 a¢¢exTa, HO MOTYT OBITh HCTIIONB30BaHbI MpH dnu3oandeckux cumnromax ['OPB [28].
Asia-Pacific  Anbrunathl cieayer paccMaTpuUBaTh ISl SMITMPUUYESCKOTO JICUCHHS TAIIUEHTOB C JISTKUMH
consensus YMEPEHHBIMH CUMIITOMAaMHU KUCIIOTHOTO peduitokca. SIBISIOTCS XOpoIeii BCmoMoraTeIbHOM
2021 Tepanueii A obserdeHus cuMrntoMoB I'OPB, 4acTHYHO MMOATAFOIIMXCS TEPAITHU

WHTHOUTOPaMH MTPOTOHHOM MOMITBI. AJTbTHHATHBIC COSAMHCHUS TAKKE ObLIH
PEKOMEHIOBaHBI JUIsl UCTIOIB30BaHuUs IpH BHenueBoHoM I'OPh B kauecTBe
JIOTIOJTHATENBHOM Teparuy, HapuMmep, Mpu pedIroKC-acCOIIUIPOBAHHOM JIAPUHTO(apHHTUTE

[22].
EAES AHTaLUABI XOPOLIO MEPEHOCATCS, 6e30nacHbl U YQ(GEKTHBHBI I YMEHBIICHUS H3KOTH U
2014 KOHTPOJIS 32 KACIOTHOW PETyPrUTaIliel y IAIUeHTOB C JIETKor (hopMoii pedIrroKCHO

6oste3nn. [Ipu TspKeI0M D3 MOTYT IPUMEHSTHCS «I10 TpeboBanuio» [38-41].

KIIM3 PK  AHTanuasl u aneruHathbl (MarHus THAPOKCHI U AIFOMUHUS THAPOKCH], KalbLus KapOoHat +

2017 HATpHsI THIPOKapOOHAT + HATPHs aJIbTMHAT) MOKHO HCIIOJBb30BaTh B KAYECTBE CPEACTB AJIS
KyIUpOBaHUs HedacToi u3xoru (HazHadaTh yepes3 40-60 MUHYT mocie efpl, KOor/aa Jaie
BCETO BO3HUKAET U3KOra 1 OOJIb 3a IPyANHOH, a TAKKE HA HOYb), OHAKO NPEANOYTEHHE
Hazo otnasath npuemy UIIII mo tpeGoBanmio [42].

PSG MoryT UCTOIB30BaThCS MO TPEOOBAHMIO IS 00JICTYCHHS TIEPUOANYCSCKU BOSHUKAFOIIUX
2022 cumnToMoB ['OPb nnm B kauectBe momomaenus k UIIII mist mydirero KOHTPOIIS CHMITTOMOB
[43].
Tabnuua 5

KAJIM-KOHKYPEHTHBIE BJIOKATOPBI IIPOTOHHOM ITOMITbI (KKBIIIT)

AGA OTtcyTcTBYIOT B pexoMeHAanusx [20].

2022

JSG 1. PekoMeHyIOTCS CTaHAAapPTHBIE JO3UPOBKU B KAaUueCTBE HA4YaJIbHOUM Tepanuu (BoHOMpo3aH 20
2022 MT Ha 4 HelelHn).

2. 10 Mr BOHOIIpa3aHa PeKOMEHAYETCS MPUHIMATH B Ka4eCTBE MOIICPKUBAIOIICH TepaITHH.
3.B caywasx, He OTBEHAlOIIMX HA HAYaJbHOE JIEYEHUE, MOXKHO TPOJODKUTH IPUEM
BoHoOIMpa3zaHa 20 Mr 0 8 Heeab WM HauyaTh KOMOUHMpOBaHHYO Tepanuto ¢ UIIIT [23].

KSNM V¥ nanuentoB ¢ I'OPb Gonee 3¢ ekTrBHEIMU MOTYT OBITH BOHONpAa3aH MM TETOIpa3aH, HO
2019 JTAaHHBIX 00 X 3((deKTUBHOCTH 1 6€30MTaCHOCTH MOKa HEJIOCTATOYHO [24].

ISG He ynomunatores [27].

2019

PTA He ynomunarorcs [7].

2020

FBG Ha HauanpHBIX 3Tanax KJIMHUYECKOW pa3paOdOTKU OHU MPOJIEMOHCTPHPOBAIH OBICTPOE HAYAIIO
2019 JIeHCTBYsI, OONbIliee HAKOIUIGHUE B KENyIOYHBIX JKele3ax ¢ 0ojee MeICHHBIM KIIMPEHCOM,

yem y WUIIII, 4To MPUBOJUT K YBETHUCHHIO TPOJIODKHUTEIBHOCTH aHTHCEKPETOPHOTO I deKTa
[29, 30]. B nacrosimee Bpems vy onun u3 KKBIIIT ve noctynen B bpazwmmm [28].

Asia- O dhexTUBHBI IPH JICUSHUH TSHKENBIX GOPM IPO3UBHOTO pedIItOKC-330(arura 1mno cpaBHEHHUIO C
Pacific UIIII, HO naHHBIX 0 6e30macHOCTH U A3PGEKTUBHOCTH HEIOCTATOUHO [22].

consensus

2021

EAES He ynmomunatorcs [6].

2014

KITI M3 PK He ynomunatorcs [42].

2017

PSG 2022  He ynomunarorcs [43].

Xupypeuueckoe neuenue I'DPB. TlanmeHTaM C MOCTOSHHBIM CHHM)KEHHEM KauyecTBa >KU3HH,
COXPaHSIOIUMUCS HEMPUATHBIMU CUMITTOMAaMHU U/UITU TPOTPECCUPOBAHUEM 3a00JICBAHMSI HECMOTPS
Ha ajekBaTHyO 103upoBKy u mpuem WIIIl gomxHBI OBITH TPEIIOKEHBI JANAPOCKOMTUYECKHUE
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antupedIokcHble  omepanuu  (dyHmormkanus 1o HucceHy) mocie  HaIeKaIero
JIUarHOCTHYECKOro o0cieioBaHus [6].

[TokazaHusMU JJIs1 XUPYPrUYECKOTo JeueHus sBisitorcs pedpakrepras ['DOPb (orcyrcTBue
peakuun Ha nedenue MWIIII), Hamuyue BHENMMIIEBOAHBIX CHMIITOMOB, MHIIEBOJ bappera,
MenTHYeckass CTPUKTYypa, a TakKe HEBO3MOXHOCTh/HEXelaHWEe MAallMeHTOB [PUHUMATh
JIEKapCTBEHHbIE Mpenaparsl [44].

Bcnomocamenvnoe neuwenue. C TpU3HAHHMEM pOJM TUIEPUYBCTBUTEIBHOCTH IHLIEBOAA,
MOBBILIEHHON BO30YIMMOCTH, IOBEEHYECKUX PACCTPONCTB, BKIIIOYAsl HAKEITYIOUYHYIO OTPBIKKY U
PYMUHAIUIO, W JAPYTUX TICUXOCOUHMANbHBIX (AKTOPOB B 330(QareaibHOW CHMIITOMATHKE,
MOBE/IEHYECKHUE BMEIATENIbCTBA, HAIMpPaBICHHBIE Ha YCTpAHEHUE OSTUX Oa30BBIX MEXaHHU3MOB,
HaXoIsAT Bce OoJblliee MPUMEHEHHE. AHTHICTIPECCAHThI PEKOMEHIYIOTCSI B Ka94€CTBE MOAYISATOPOB
6o npu (YHKIMOHAJBHBIX PACCTPOMCTBAX MNHIIEBONA. B HECKONBKHX pPaHIOMH3HPOBAHHBIX
KOHTPOJIUPYEMBIX HCCIECIOBAHUNM TpoBepsuics 3(PPEeKT TPULHUKIMYECKUX AaHTUICIPECCAaHTOB U
CEJICKTUBHBIX MHTHOUTOPOB OOpPATHOIO 3axBaTa CEPOTOHHMHA Y MAIMEHTOB pedIroKc-330(parutom,
pedpakrepubix k WUIIII, 1 Ob10 MOKAa3aHO, YTO MUTATIONPaM U (PIYOKCETHH TOCTOBEPHO CHIDKAIH
CUMITOMBI pedurtokca [45, 46].

KornutuBHO-TIOBeIeHYECKasi Tepamusi C HCIOJb30BaHWEM JAuaparMaibHOTO JIBIXaHHS
JOJbKHA OBITH OompoOoBaHa B MEPBYIO Odepelb H3-3a paBHON Wi Oonbiied 3QQpeKTuBHOCTH 0€3
KaKHUX-T100 MoO0YHBIX APPEKTOB IO CpaBHEHHIO ¢ JiekapcTBami [31, 47, 48].

Takum 00pazoM, CpaBHHUTEIBHBIN aHAIN3 MEKIYHAPOJHBIX PYKOBOACTB 1O BeneHuio ['DOPb
MOKa3aj HEKOTOpble OOIIMEe OPUEHTALMU MEXKIY Ppa3lIuYHbIMU PEKOMEHIAIMSIMHU, a TaKkKe HuX
pacxoxaeHus. DT pa3nuyus He 00s3aTeNbHO CIelyeT paccMaTpuBaTh Kak OrpaHUYeHHe, a CKopee,
KaK BbIpa)KEHUE reorpapuuecKux pa3induii, 00pas3a KU3HH U CHCTEM 3J[PABOOXPAHCHUSI.
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Aunnomayus. IlpoBeneH 5SNHUIEMUOIOTHYECKUI aHalW3 3a00JI€BAEMOCTH KOPbIO Ha
TeppUTOpUU OOCTyXkuBaHUsS Tpymnmod cemeiHbix Bpaueld (I'CB) Ne2 w3 Ilentpa cemeliHbIit
meaunmnbl (LICM) r. JIxxanan-A6ane. 3a 2023 rox yactora 3a007€Ba€MOCTH KOPbIO HACEJICHUS
BbIpocia, 3apeructpupoBansl 3,5 Ha 1000 nereil. [lonbem kopu Ha Tepputopuun ['CB Hauancs c
OKTs10ps, peructpuposansl 1,4 ciydaes Ha 1000 neteit, B HosiOpe — 1,2 Ha 1000 nereit u nanee —
crag ciyyaeB B ekadpe 0,6 cimyqast Ha 1000 nereii. Cpenu 3a007€BIINX KOPBIO OOJIBIION YeTbHbIN
Bec coctaBuin jaetu ngo 14 ner (92,2%), moapoctku (1,3%) u B3pocnbie (6,5%). Yacrora
pacipoCTPaHEHHOCTH KOPbIO Cpelu JeTell MIaJIIEero Bo3pacTa BBICOKas: Ha MEPBOM MeCTe — B
Bo3pacte 1-2 rona (28,2 va 1000 geteit), Ha BropoM Mecte — ety 10 1 roxa (26,6 va 1000 geteit)
1 Ha TpeTbeM Mecte — netu 3-5 net (16,7 na 1000 neteit). [Io KoHTHHTEHTaM OOIBINON yIeTbHBIN
BEC COCTaBWJIM HeopraHuzoBaHHble aetu (68,8%) u mxonbHuku (23,3%). [lo remagepHOoMy
npu3Haky — Myx4uH (51,9%) n xenmun (48,1%). Cpeau 3a00neBIINX KOPBIO, IPUBUTHIE IIPOTUB
kopu — 10,3%, He U3BECTHBI CBEEHUS O MPOPUIAKTUUECKUX MPUBUBKAX WK HET Gopmbl Ne063
— 20,9%, HenpuBUTHIE MPOTUB KOpU cocTaBuiu 68,8%, mo Bo3pacty 18,8%, Mo mMenunrHCKOMY
otBony 20,8% u oTtkazeiBaromuecs 60,4%. B ouarax kopu Bcero 216 KOHTaKkTHBIE, U3 HUX 3a00Jen
18 (8,3%) netu.
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Abstract. The article carried out an epidemiological analysis of the incidence of measles in
the territory of Family Doctors Group (FGP) no. 2, Family Medicine Center (FMC) in Jalal-Abad.
For 2023, the incidence rate of measles in the population was registered at 3.5 per 1000 children.
The rise of measles in the FGP territory began in October, where 1.4 cases per 1000 children were
registered, in November 1.2 cases per 1000 children, and a subsequent decline in cases in December
— 0.6 cases per 1000 children. Among those with measles, a large proportion were children under
14 years of age — 92.2%, adolescents — 1.3% and adults — 6.5%. The prevalence of measles
among young children is high, in first place among children aged 1-2 years (28.2 per 1000
children), in second place among children under one year of age (26.6 per 1000 children) and in
third place among children 3-5 years old (16.7 per 1000 children). In terms of contingents, a large
share was made up of unorganized children (68.8%) and schoolchildren (23.3%). By gender, 51.9%
of men and 48.1% of women fell ill with measles. Among those sick with measles, 10.3% were
vaccinated against measles, information on preventive vaccinations was unknown or there was no
form no. 063 — 20.9%, those not vaccinated against measles amounted to 68.8%, by age 18.8%, by
medical exemption 20.8% and refusing 60.4%. There are only 216 contacts in the measles
outbreaks, of which 18 (8.3%) children fell ill. Focal morbidity was noted with one case in 59 foci,
2 cases in 4, 3 cases in 2 and 4 cases in one family.

Kniouesvie cnosa: xopb, Mecsl, BO3pACT, AETH, NPOQIIAKTUYECKHE ITPUBUBKU, 04aroBOCTb,
KIIK, kpacHyniHo-KOpeBasi BakKIMHA.

Keywords: measles, month, age, children, preventive vaccinations, focality, MMR, rubella-
measles vaccine.

[lo nanubiM BcemupHO opraHu3anuu 31paBOOXpaHeHus], B IOCIEIHHUE ABA r0Jja BO MHOTUX
CTpaHax, B TOM uucie U EBponenckoro pernoxa, SnuCuTyalus o KOpU 3aMETHO OCIIOKHWIACh. B
cTpaHax EBpormelickoro pernona 3a JecsiTb MECSLEB HBbIHEIIHETO roza 3apeructpuponano 101 280
ciydaeB Kopu. ExxeronHo xopeBoi nHdexnueil 6oneror 10 1 MiIH aeTei, U3 HUX yMHUparT Oosee
100 ThIC OCTpaAaBUINX, B OCHOBHOM JIeTel milaauiero Bospacra [1-3].

[IponomxkaeTcst perucTpanus kopu Ha Tepputopuu Keipreizckoit Pecnyonuku C Hagana rosa B
Ksipreizcrane BoisiBieHo 4 484 ciyqas xopwu [4, 5].

[To nmanubiM PecnyOnukaHCKOM IEHTpPE HMMYHONPO(MUIAKTUKH, AKTHBHAS [UPKYIISIIHAS
BUpyca Kopu HaOmromaercs B bumikeke, /[xanman-Abanckoit m YUyiickoit oOnacTsx, rie nepeaada
BHpYyCa MPOUCXOIUT CPEIN HEIPUBUTHIX JIETEH B OPIraHU30BAHHBIX KOJIJIEKTHUBAX.

[To npyrum oOnacTsM Takke WMEIOTCS aKTUBHBIE O4ard. «Jlsi JoKanu3anuy BCIBIIIKA
MIPOBOJUTCSL «HABEPCTHIBAIOINIAS)» UMMYHHU3AIMS MPOTHB KOPH U KPACHYXH B PaMKax IUIAHOBOM
MMMYHU3AIUU KPAaCHYIIHO-IAPOTUTHO-KOPEBOM BakIMHOM. Taxke NpoaoKaeTrcss KaMIaHus 10
JIOTIOJIHUTENbHON MMMYHM3anuu B bumikeke, Omre, Omickoit u Uyiickoit oOnacTsax, TJe BakKIUHY
nonyuniu 472 476 neteit (78%).

B cBa3u ¢ pocrom 3abonmeBaHusi koppto B JDkamam-AGanckoil oOmactu  Hadara
JOTIOJTHUTENbHAS WMMYHH3aIlds Cpelu JeTel B OpPraHM30BaHHBIX KOJUIEKTHBax. Kpome srtoro,
SKCTPEHHO BaKIMHUPYIOTCS KOHTAKTHBIE JIMIAa BCEX BO3pacTOB B TeueHHe 72 wyacoB». B
OOJIBIIMHCTBE CIIy4aeB KOPb PETUCTPUPYETCS Cpeau HE NMPUBHUTOTO HACENEHUS, OTKA3aBIIETOCS OT
MPOPUITAKTUHIECKUX MPUBUBOK B COOTBETCTBUHU C HAIIMOHAIBLHBIM KaJICHJIApEeM JJIs CeOs 1 CBOMX HE
COBEPIIIEHHOJIETHUX JIeTeH, DTUX HEMPHUATHOCTH CO 37J0POBHEM MOXKHO OBLIIO M30€KaTh BCETO JIMIIIb
CZIeJiaB MPUBUBKY.
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[IpobGnemMbl BakIMHAIIMK MMEIOT MECTO BO BCeX CTpaHax. M 3To odeHb TpeBoxkHO. Benp
MHOTOKpPATHO JI0Ka3aHa HEOOXOAMMOCTh MPOBEACHHS MMMYHHU3ALUU, HO HEPEIKO HUTHOPUPYETCS.
[To »TO mpHUMHE YBETUYUBACTCS YMCIO 3aBO30B KOPEBOM MH(EKINHU U3 HEOIAromnoayqHbIX CTpaH.

Lenv O0annoll pabomvl — MPOBECTH IMHUIEMHUOIIOTUICCKUN aHaIN3 3a00JIeBa€MOCTH KOPU U
OLICHUTH SMUIAEMHUYECKHH MpPOIEeCC KOPU Ha TEPPUTOPUU OOCITYKUBAHUS TPYHIONA CEMEWHBIX
Bpayeit ['CB Ne2.

Mamepuanvt u Memoouvl
B xone BbImonHEHUsT pabOTHI MCIOJIH30BAIKMCH ONMUCATEIBHO-OIEHOYHBIH M aHATMTUYCCKHUN
AMHUIEMHUOIOTUYCCKIE METObl WCCICIOBaHUS. MarepuaioM CIYKHIM JaHHBIE CTaTUCTHYECKON
OTYETHOCTH 0 3aboneBaeMocTu KOpbio 3a 2023 rog mo I'CB Ne2, IICM ropoae dxanan-Adar.

Pe3zynemamol u ux oocyscoenue

Ha teppurtopun, obcnyxuBaemon rpynmoi cemeriHbix Bpadehd (I'CB) u3 llentpa cemelinoi
Meauuunbl  (LICM) B roponme [Ixanan-AbGan, nporpamMma >JIMMHUHAIMM KOPH U KPacHyXH
peanusyeTcsi B COOTBETCTBUM JUPEeKTUBHBbIMU JokyMeHTaMu M3 KP u co crparerueit BO3.

NMMmyHu3amst eTeil mpoTUB KOPHU OCYIIECTBISIETCS IO CXeMe: IepBas IpHUBHBKA — B
Bo3pacte 12 wmecsneB, peBakuuHanusg — c 6 neT. Kpome Toro, perymspHO MpOBOISATCS
«ropuMIaromue» kamrnanuu. Hecmorpss Ha BbicOkHMil oxBar mpuBuBKamMu B 2020-2023 romsr
potuB kopu, napotuta u kpacuyxu, (KIIK) ¢ 95,5% no 98,4%, xpacHylHO-KOpeBasi BaKlIMHA
(KKB) ¢ 96,2% no 104,6%, UMEIOT MECTO SMHUIAESMUYECKUE TTOBEMbI HHPEKIINH, TOCTUTAIONINE B
2020 r. 0,6 Ha 1000 Hacenenwus, B 2021 -2022 1. cimy4aeB kopu He ObLIO.

B 2023 rony 3aperucTprupoBaH 3MUAEMHUUECKHUX [TOBEM, BbIIBICHA BbICOKasl 3a00J1€BAEMOCTh
kopu cpemu aereit — 3,5 cnyudaeB Ha 1000 nacenenue (1o ropoxy [xanan-A6ax — 3,8 na 1000
nereii). CroXUBIIAACA SHUIACMHOIOTHYECKas CUTyallus IO KOpH OOyclOBWJIa HEO0OXOTUMOCTb
W3YYEHHUS COCTOSHUSI CHENU(PHUECKOr0 MPOTUBOKOPEBOIO HMMMYHUTETAa B Pa3HBIX BO3PACTHBIX
rpynmnax Jjis OnpeeyeHus yI3BUMOU IPYIIIbI HACEJICHHS U OLICHKH Ka4eCTBa MPUBUBOYHON PaOOTHI
(PucyHok).

106 - 104.6
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Pucynok. Beimmonnenne mnana npogunakrnyeckux npuBuBok KIIK u KKB B I'CB Ne2 3a 2020-23 rr.
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[TepBoIii ciiydail KOpH 3apeTHCTPUPOBAHBI B Hadajae Mas — 2 ciay4as, JE€TH — OT UIECTH
MecsneB U 1,5 net. B utoHe u urone cirydaeB Kopu He ObL10. B Hauase aBrycra 3aperucTpupoBaHsbI 3
ciyyas kopu u 1 — B centsOpe. IlombeM KOpH Ha TEpPpPUTOPUH, OOCITY)KMBAEMOW TPYHIION
cemeiiHbIx Bpaued Ne2 Hauvancsi ¢ okTs0ps. 3apeructpupoBaHo 1,4 ciydaeB Ha 1000 nereil, B
Hosiope — 1,2 Ha 1000 nmereii. B nexabpe cirydaeB kopu ymeHbImmiioch (0,6 ciydas Ha 1000 geteir)
(Tabnuma 1).

Tabmuna 1
3ABOJIEBAEMOCTHU KOPU HACEJIEHHME I10 MECSLIAM HA TEPPUTOPHUU I'CB No2
Mecsybi \Y, Vi VII VI IX X Xl X1l Bceeo
AOCOIIIOTHOE YUCIIO 2 — — 3 1 31 27 13 77
Nurencusnbiii nokazarens 0,09 0,13 0,04 14 1,2 0,6 3,5

BonbHBIE ¢ KOPBIO BBISBICHBI IIPU OOpAIICHUH 33 MEAMIIMHCKON MOMOIIbI0: B 1-3 mHI —
51,8%, Ha 4-6 nmenp Oomne3snu — 33,6% u 7 u Oonee mueir — 14,6%. Ilomydanu nedeHue B
amMOynaTOpHBIX ycioBUsX 22% u B ctanimoHape — 78%.

Cpenu 3ab0neBInX KopeBoi MH(EKIHei 00NbIoN yneabHbI BEC COCTaBHIN AeTH A0 14 ner
— 92,2%, nogpoctku — 1,3% u B3pocibie — 6,5%.

YacToTa pacrnpoCTpaHEHHOCTH KOPBIO CPeu JIeTeH MIIAJIIIEr0 BO3pacTa BhICOKAs, HA TIEPBOM
Mecte — B Bo3pacte 1-2roxa (28,2 na 1000 mereii), Ha BTOpOM MeCTe — JETH J0 OIHOTO rona (26,6
Ha 1000 gereil) u Ha TpeTbeM MecTe — AeTH 3-Smet (16,7 ma 1000 nereii). B Bo3pacte 18—19 ner
— CIy4yaeB KOpU HE 3apeructpupoBanbl. B Bo3pactax 20-29 ner, 30 neT u crapiiee — 9acTora
pacnpoctpanéHHocT oueHb Hu3Kas (ot 0,2—0,8 na 1000 nacenenue) (Tabnuua 2).

Tabmuna 2
3ABOJIEBAEMOCTHU KOPH I10 BO3PACTAM HA TEPPUTOPUU I'CB Ne2

Toxazamenu Bospacm, nem S

0-1 12 35 6-9 1014 15-17 18-19 20-29 30 u 3

cmapuiee a

AOCOIIIOTHOE YHCIIO 10 21 21 12 7 1 3 2 77
VYV nenbHbIN Bec 13,0 27,3 27,3 15,6 9,0 1,3 3,9 2,6 100
MNuTeHCUBHBIN 266 28,2 16,7 65 3,2 0,9 0,8 0,2 35

MoKa3arelib

Ha Tepputopun rpymnmsl cemeiHbIx Bpaueid No2, Mo KOHTUHI€HTaM OOJIbIION yAENbHBIN Bec
COCTaBHIIM HE opraHuzoBaHHbIe JeTH (68,8%) u mkonsHuKU (23,3%). Cpeau B3pochbIxX 3a0omenu
KOpeBOM HHGEKIel, pabOTHUK AETCKOrO C€aja, yYUTedb IIKOJIbl U JOMOXO3siiKa, MO0 OZHOMY
CiIy4daeB | JBa ciiydas cpenu He padorasmux (Tabmuua 3). [To mony ¢ kopbro 3a0051€u: My>KIYMHBI
— 51,9% u xeummu — 48,1%.

Cpenu 3a60neBUIMX KOpbio 68,8% coCcTaBUIM HENIPUBUTHIE, B TOM YHCJIE 110 BO3PACTY €Ille He
nojy4yanu mnpoguiakruyeckue npuBuBku — 18,8%, mo memumuackomy ortony — 20,8% u
0O0JIBILION yNeabHBIH BeC 3a00JEBIIMX C KOPbIO CPEOM OTKA3bIBAIOIIMXCS OT MPOQPHIAKTUYECKON
MPUBUBKU MPOTUB KopH (60,4%).

Ha Ttepputropun rpymnmbel ceMelHbIX Bpaded Ne2 ¢ nauvana 2023 roga OT IUIaHOBBIX
npoduIaKTHIeCKUX PUBUBOK OTKa3anock Oosiee 216 poauTenu, He TOJIBKO OT BaKIMHALIUU KOPH,
HO W JIpYTUX BUJOB NMPOQPHIAKTUYECKUX MPUBHUBOK. D10 B 7—10 pasa Gombuie, uem ¢ 2020-2022
roaa. bonblee nmosoBUHa UX clenaia 3TO MO PEIUTHO3HBIM TPUUYUHAM.
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IIpu ompoce, co cioB — 20,9% 3aboneBIIUX C KOPbIO, HE IOMHUTH O IMOJy4EeHUE
PO UIAKTUIECKON MPUBUBKH MPOTHB KOopH WK HET popmbl Ne063 (Tabmura 4).

Tabmuma 3
3ABOJIEBAEMOCTHU KOPU 1O KOHTUHI'EHTAM HA TEPPUTOPUU I'CB Ne2
Tlokazamenu v
2 ~ < 2
3 S f f § s &g
S 3 '3 ES S S S SR S
= R S S 3 N 3 S§E
X Q > © 9 Q
N S5 E 3 S = S
s = SO =
T
AOGCOIIOTHOE YUCIIO 53 1 18 1 2 1 1 77
V nenwpHbIN Bec 68,8 1,2 23,3 1,2 2,4 1,2 1,2 100

Tabnuna 4
CBEJEHUE O 3ABOJIEBAEMOCTHU KOPU HACEJIEHUE
CPEIU ITOJIYUNBIINX ITPOOUITAKTUYECKU ITPMBUBKU Y1 HE ITPUBUTBIX

B mom uucne

5
S Honyuanu He S
S npogunaxmuueck  Henpueumoi Ilo Ilo meo 3
2 Omkasz U36ecmmbl <
ED ue npusuUeKU gozpacmy  Omeooy
AbcomoTHOE 8 53 10 11 32 16 77
YHUCIIO
VYnenbHbIN BeC 10,3 68,8 18,8 20,8 60,4 20,9 100

Cpenn OonpHbIX ¢  KopeBodM uHpekumer 10,3% geTH  TONYYHBIIMX  TIEPBBIC
npodunakruyeckue npuBuBKU NpoTuB kopbio (KIIK) Tabmuma 4. U3 HUX mocne momydyeHHe
npopUIaKTHYECKUX MPUBHUBOK 3a0onenu ¢ kopbto uepe3 10-25 nueit 25%, ocTtaibHble e€TH O
12,5% B Teuenue rona (Tabmuma 5).

Tabnwmma 5
CBEJEHHME O 3ABOJIEBAEMOCTHW KOPU HACEJIEHUE
CPEJIU TITOJIYUUBIINX ITPODOUITAKTUYECKUE TTPUBUBKI
Tlokazamenu Yepes Bcero
10-25 2 3 4 5 10 12
OHell Mecsaya Mecayd Meciaya Mecsaues  Mecsayed  Meciayes
AOCOIIOTHOE YHCIIO 2 1 1 1 1 1 1 8
V nenbHbIN Bec 25,0 12,5 12,5 12,5 12,5 12,5 12,5 100

B ouarax xopu Bcero 216 — koHTakTHbIE, U3 HUX 3a0onenu 18 (8,3%) - netu.
OTMe4eHBI 09aroBoil 3a00JIEBAEMOCTH C OJHHUM ciiydaeM — 59 ouvarax, 2 ciaydas — 4, ¢ 3
ciy4asiMd — 2 ¥ ¢ 4 ciy4dasiMH B OJJHOM CEMBbeE.

3axnouenue
Takum oOpa3oM, Ha TePpPUTOPUH, OOCTYKUBAEMOW Tpymnmoi cemeitHbix Bpaueil Ne2 Ilentpa
ceMelHbIi MenmuuuHbl Toponma JDkaman-AGax B 2023 1. mogpem 3a001€Ba€MOCTH KOPEBOM
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nH(]EKIrel OTMEYEeH C OKTSIOps mo HosOpb. Cpenu 3a00eBIIUX KOPEBOM WH(pEKIend OOoNbIIoi
yaenbHBIN Bec cocTaBuiau AeTH a0 14 met (92,2%), B OCHOBHOM — 3a00jenu JIeTeld MIIaIIiero
BO3pacTa, Ha 1epBoM Mecte B Bo3pacte 1-2 roxa (28,2 na 1000 nereit), Ha BTOpOM MeCTe — JETH
10 oaHoro rozaa (26,6 na 1000 neteit) u Ha TpeTbeM MecTe — AeTH 3—5 net (16,7 na 1000 nereit).

3alosneBiue AeTu — He opraHuzoBaHHbIe (68,8%) u mkonbHUKH (23,3%). [1o nmony ¢ kopbio
Oonbiiee 3abonenu manpauku 51,9%. Ha tepputopun I'CB 3apeructpupoBaHa KOpb Cpelu He
MPUBUTHIX, B OCHOBHOM OTKAa3bIBAIONIMXCA OT MNPO(PHIAKTUYECKONH MPUBUBOK, HMEIOIIUX
MEAMIIMHCKUX OTBOJIBI M HE TIOTYYUBIINX TPUBUBKH 10 BO3PACTY.
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PETPOCIIEKTUBHBIA AHAJIN3 KIMMATUUYECKUX ®PAKTOPOB
BJIUAIOIINX HA PACIIPOCTPAHEHUME U JIETAJIBHOCTB COVID-19
B KbIPTBI3CKOM PECITYBJIUKE

©Anvimkynos A. T., ORCID: 0000-0001-9126-6047, SPIN-x00: 5374-9842, Meacoynapoornas
svlcuas wkona meouyunul, 2. buwkex, Kvipevizcman, argenalymkulov24@gmail.com
©Ilacanosa A. C., ORCID: 0009-0005-1464-5429, MesicoyHapoOHnas blcuias wKoia MeOuyuHbsl,
2. bBuwxex, Kvipevizcman, aidai.pasanova@mail.ru

RETROSPECTIVE ANALYSIS OF CLIMATIC FACTORS INFLUENCING
THE DISTRIBUTION AND MORTALITY OF COVID-19
IN THE KYRGYZ REPUBLIC

©Alymkulov A., ORCID: 0000-0001-9126-6047, SPIN-code: 5374-9842, International Higher
School of Medicine, Bishkek, Kyrgyzstan, argenalymkulov24@gmail.com
©Pasanova A., ORCID: 0009-0005-1464-5429, International Higher School of Medicine,
Bishkek, Kyrgyzstan, aidai.pasanova@mail.ru

Annoranusa. Sars-CoV-2 ortHocutcss Kk 4enoBeueckuM koponaBupycam (HCOV). Ha
CETOAHSAIIHHN JIEHb, BBISIBJICHO TPH CIIydasi IPEOJOJICHUS BUOBOTO Oapbepa y KOPOHABUPYCOB, UTO
HaTaJKUBAaeT Ha MBICIb O JJaJbHEHIIIEM BUJIOBOM ME€pEXojie APYruX BUJOB KOPOHABUPYCOB. CBsI3H C
BBIILIECKA3aHHBIM, aKTyaJbHOCTh SMUIEMHUOJIOIMYECKUX XapAKTEPUCTUK B JIOKAJIbHBIX MECTHOCTSIX,
ocTaeTcsl 3HaYMTENbHOH. [laHa peTpoCleKTHBHAs OLEHKA BIUSHUS KIMMAaTHUYECKOTO PETMOHA Ha
3aboneBaemMoctb u JetambHOCTh COVID-19. IlpoBesen ananmu3 O(QUIIMAIBHBIX JAHHBIX II0
uHumpoBanHoctd U cmeptHocTH oT COVID-19 B Keipreizckoii PecryOonuke 3a Bech mepuon
naHAeMuHu. BBISABICHO, 4YTO JIETaJbHOCTh JOCTOBEPHO BBILIE B YCIOBUSX BBICOKOTOpbS
OTHOCUTEJIBHO CpEeJHE- W HU3KOTrophbs, a 3a00JeBaeMOCTbh HMMEET OOpaTHYIO KOPPENSLHOHHYIO
3aBHCUMOCTh B 3aBHCHMOCTH OT BBICOTBI MECTHOCTH OT YPOBHSI MOps. BBICOKOTOpHBIN (akTop,
UMeeT OTPHUIATEeTIbHOE BIUSHHE OTHOCHUTENFHO JIETANBHOCTH, W TIO3UTUBHOE — HAa
pacripoctpanenue Sars-CoV-2 cpeu HaceJeHUs! pernoHa.

Abstract. Sars-CoV-2 belongs to the human coronaviruses (HCoV). To date, three cases of
crossing the species barrier by coronaviruses have been reported, which leads to the idea of further
evolution of other coronavirus species. In light of this, the relevance of epidemiological
characteristics in local areas remains significant. Retrospective assessment of the impact of the
climatic region on the incidence and mortality of COVID-19. Analysis of official data on infection
and mortality from COVID-19 in the Kyrgyz Republic for the entire period of the pandemic. It was
found that mortality is indeed higher in mountainous areas compared to lowlands, while the
incidence has an inverse correlation with the altitude of the locality above sea level. The high-
altitude factor has a negative impact on mortality and a positive impact on the spread of Sars-CoV-2
among the population of the region.

Knrouesvie cnosa: xmumar, pakrop pucka, COVID-19, snunemuonorusi.

Keywords: climate, risk factor, COVID-19, epidemiology.
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Ha cerogusimnuii 1eHb 3aperUCTPUPOBAHO TPU KPYIHbBIE BCIBIIIKK KOpPOHABUpPYycCa, IPUYEM
MOCJIEIHEH AIUAEMHUEH CTallo pacnpocTpaHeHne HoBoro kopoHaBupyca 2019 roma (2019-nCoV,
uinu, HenaBHO Ha3zBaHHOrO SARS-CoV-2), KOTOpbIH, KaKk HM3BECTHO, BBI3BIBAET KOPOHABHPYCHOE
3aboneBanue. 2019 . SARS-CoV-2, BnepBbie 3aperucTpupOBaHHBIN B KHUTACKOM TOpoJe YXaHb,
3apa3eH [UIsl 4YejoBeKa M OBICTPO pACIpOCTpaHWICA IO BCEMY MHPY B pe3yjibTrare TECHOTO
B3aMMOJICUCTBUS C JIIOABMU WJIM Yepe3 AbIXaTelbHble MyTH (Kallleib, YNXaHHEe) WH(OUIUPOBAHHBIX
mozaeit. l'enepanbusiii gupextop BO3 00bssun Benbiky COVID-19 «nangemueii» 12 mapta 2020
I. B pe3yJibTaTe BO3POCILIEro YpoBHs 3apakenus 3a npenenamu Kuras (1).

3a nepuoa nmanaemun COVID-19 Opu10 3apakeHo Oojee 648 MIIH. 4€IOBEK, B TOM YHCIIE
3aperucTpUpOBaHHBIX 6.6 MIH. cmepreit (2). YpoBeHb cmepTHocTH BapbupoBai ot 0 mo 20% B
3aBUCHMOCTH OT cTpaHkl [ 1]. Ha Tepputopun Keipreisckoii PecrybOmmku, oo1iee 9ncio 3apakeHHbBIX
cocrapmiio 200993 cnyuaeB, npu HaceneHHUH Oonee 6 MIH. 4yenoBek. Ymepnu 2991 denosex,
COMIacHO O(HUITNATILHOM CTAaTUCTUKE YPOBEHB JIETAIbHOCTH cocTaBmi 148 (3, 4).

Kacascp Bompoca nepBUYHOro MexaHH3Ma Iepeiayd KOPOHABUPYCOB, CTOMT OTMETUTH YTO,
OCHOBHBIM TyT€M OCTAETCsl 300HO3HBIN THUII nepeaadyu. [lepBrie naHHBIC 10 MEXaHU3MY Iepenady
noslydyeHsl Puy u Op. B UX HUCCIENOBAaHUU OTpaxkeHO uTo nepeaada Sars-CoV u Sars-CoV-2
WJICHTUYHBI C TOKaszareasaMu Ry — 2.24-3.58 ¢ mochioM 0 BO3MOXKHOM OBICTPOM TIOOATM3aluN
yCTOMYMBOM mepenadn OoT 4eloBeKa K uenoBeky [2-4]. [lepBeiM J0Ka3aTeabCTBOM TUIOTE3bl Puy u
np. craia pabora Chan et al. B axciepuMeHTaIpHON Mojenu [ 3, 6].

C wmomenTa BbigBiIeHUs Sars-CoV-2, yCTaHOBIEHO YTO CpeIHsAs IPOAOJIKUTEIBHOCTh
MHKYOAallMOHHOTO mepuoja coctaBiusier or 1 g0 14 nuelt. MHKyOanMOHHBIN  1mepHoA
XapaKTepHU3yeTCs MOCTOSHHBIM HapacTaHUEM BUPYCHOM HArpy3Ku C MPOSIBICHUEM MHKa B MPOJPOM
3a0oneBanusi. VHTEpECHBIM MOMEHTOM SIBIISIETCS. OTCYTCTBHE 3aBUCHMOCTH HWHTCHCHBHOCTH
BUPYCHOM HArpy3KH OT TSHKECTU KIIMHUYECKOTO COCTOSIHUS B MPOAPOMAJIbHOM Tiepuoe [ 7].

OCHOBHBIM MyTEM IMepeaauyu SBJISETCS BO3MYIIHO-KAamenbHBIA [8], Torma kak ¢ekanabHO-
OpajJibHBIM IyTh MMEET HU3KUI YpOBEHb J0Ka3arelbHOCTU [9—12], 4TO MOXHO OTMETUTh U B
BEPTUKAIILHOM Mexanu3me nepenauu [13—17].

Koadpdunuent neranpnoctu or COVID-19 B Keipreizckoit Pecniyonuke (KP) cocrasun 1,49,
YTO cpaBHUMO C nokazarensMu PD u Ha 0.3 pacdyeTHbIX mokazarens HIKe JeTtanbHocTH MHann
(https://main.mohfw.gov.in/).

WHTeHCUBHBIN NOKa3aTeab M0 MHPHUIIMPOBAHHOCTU HaceleHUs cocTaBui 285,5 uenoBek Ha
10000 nacenenust KP. [lons cMepTHOCTH HaceneHus 3a Bech mnepuon nanaemun B KP cocraBuna
0,42 na 1000 genoBek.

Takum 00pa3oMm, acmeKT BIWSHUSA KIMMAaTHUYECKOTO PETMOHA Ha HCCIIEAyeMble MOKa3aTeiH,
SIBJISIETCSl aKTyaJIbHOM BBHJIY BBICOKOW BEPOSTHOCTH TOSIBJICHHS HOBBIX THIIOB KOPOHABHPYCOB
yenoBeka. [leny oannou pabomvl: peTpOCIEKTUBHAS OLEHKA BIUSHUS KIMMaTHYECKOro0 peruoHa Ha
3aboneBaeMoCTh U JetanbHocTh COVID-19.

Mamepuanvi u memoowl uccnedosanus

N3ydeHbl acmekThl, Kacarolluecsl 3MuAeMuonorndeckoi kaptunsl paszputusi COVID-19 B
MHTEPECYIOIINX pEeruoHax. 3a Nepuoja MaHAEeMHH J0 MOMEHTAa HAallMCaHUs JUCCepTaluu B
Keipreizckoir  PecniyOnuke Obuto 3apeructpupoBano 200 933 cinywas ¢ 2 991 neranbHbIMU
snu3oaaMu. OpranuzoBan c6op opuunanbHbIX HHPOpMAIMOHHBIX JaHHBIX 0 COVID-19 ¢ MmomeHTa
00bsiBIeHUS 10 MOMeHTa okoHYaHus nanaemMun COVID-19. Takum 06pazom noiaydeHHbIH HaOOp U
TUMAX JAaHHBIX COOTBETCTBOBAJI KPUTEPHUSIM MPOBENEHUS PETPOCIEKTUBHON aHAMUTHKU. [Tomumo
CKa3aHHOT'0, Mbl OOPATHIIUCHh K JaHHbIM HallloHalbHOTO cTaTUCTUYecKoro koMuTeTa KbIprbI3ckoit
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PecniyOnuku, B ensX yrouHeHUs, (PaKTHUECKOTO HACEIECHUS B MHTEPECYIOUIUX HAC PErHOHAaX, IS
dbopmupoBanus, Tpymnn cpaBHeHHs. JluzallH wucCleqOBaHUSA: PETPOCHEKTUBHOE KOTOPTHOE
MCCIIEIOBAaHUE SIUIEMUOIOTMYECKUX MTOKa3aTese OTHOCUTENBHO 00m1ero HaceneHus: KelproI3ckoit
PecriyOnuku. MTHCTpyMEHTOM aHATUTHKH BBICTYIWIA METOIBI NECKPUIITUBHOW craructuku, OR-
OTHOILICHUE IIIaHCOB BIIMSAHUA (DaKTOpa Ha SMUIEMHOJIOTHYECKUX MoKa3aTtenb, RR-oTHOCUTEbHBIN
puck BnusHus Gaxtopa U RA-arpuOyTuBHBI prck BausHUS (akropa. B koHTekcTe ncciaenoBaHus,
(hakTOpOM pHUCKa BBICTYIIAN PETHOH C 0COOCHHOCTSIMH KJIMMATa.

Pezynemamut u ux obcyscoenue.

JlanHble MO KiIMMaroreorpauyeckuM peruoHaM, JaHHbBIE PACXOIATCS, TaK B HHU3KOTOPbE
(r. bumkek) npu yCIOBHM: KOHUEHTpAaUUU OOJBHHUIl PECHyONIMKAHCKOTO 3HAY€HUs, BBICOKOMN
TUIOTHOCTH HACEJIEHUS U BHYTPEHHEH MHUTrpanuu, koddduuueHt neranpHocTu cocrasui 1,75, Toraa
KaK B BBICOKOTOPBE P OTHOCUTEJIBHOM HU3KOM IJIOTHOCTH HACEJIEHHUS, JIETAIbHOCTh COCTAaBMJIA
2,05. JleranpHOCT, B  CpemHEropHOM perumone cocraBmwia 1,54, Takum  oOpazowm,
AMUAEMUOJIOTMYECKUN ToKa3arenb jJetanbHoCcTH oT COVID-19, nocturaer BHICOKOTO 3HAYEHHS B
BBICOKOTODHOM ~ PETMOHE OTHOCUTENIbHO HHU3KO- U  cpefHeropbsa. M3ywas mokasarenu
WHOHUIMPOBAHHOCTH HACEJICHUS, Mbl OOHAPYKWJIM HU3KUH YPOBEHb WHTCHCHBHOTO TOKa3aTels B
BbICOKOTOpHOM peruoHe 137,2 na 10000 yenoBek, Toraa Kak B HU3KOropbe OH coctaBuil 832,1 u
263,5 B cpeaHeropbe coorBercTBeHHO (Tabmuma 1).

Jlia aHanu3a 3MUAEMHOIOIMYECKUX JIaHHBIX IPOBEJEHA OLIEHKA IOKa3aTeseil: OTHOIIEHHE
[IAHCOB ~ BIHMSHHUA  KIMMaTHYECKOro (Qaxkropa Ha WHOHUIMPOBAHHOCTh H  JIETAJbHOCTH;
OTHOCUTENILHOTO M aTpuOyTHBHOTO pHCKa B CpPaBHEHUH HCCIEIYEeMbIX PErHOHOB, COIVIACHO
CTaH/JapTaM aHAJIUTHYECKOTO UCCIIETOBAHMS B SMTUACMHOIOTHH.

Tabauna 1
SIIMJEMUOJIOI'MYECKOE PACITPEJJEJIEHUE COVID-19
1O PETMOHAM KbBIPTBI3CKOU PECITYBJIMKU

Pezuon 9 s 2 S =

2 RS ~ S s § T 3

g : E £§ §s§ &8

[\ ~ ~ 3 N— = S © S = O

S5 &3 =3 S 3 SS R SRS

IS G S <R S~ 3 § g

3 3 53 $3 SRS SS

S 5 = 35 S5 83

= S 2 S < S

r. brumkex 1145 95281 1670 1,75 832,1 1.4
r. Om 361,5 9882 86 0,87 273,4 0,24
Barkenckas o0acThb 570,4 12378 119 1,54 217 0,21
xanan-Adanckas 001acThb 1311 16527 108 0,65 126,1 0,08
Haperackas o6macts 308,4 4231 87 2,05 137,2 0,28
O1ckast 00J1acThb 1460,4 12866 131 1,01 88,1 0,09
Tamacckas 00acTn 2735 4268 83 1,9 156,1 0,3
Uytickas o0nacthb 1068,7 31131 476 1,5 291,2 0,45
HUccrik-Kynbckas obnactsb 538,4 14187 219 1,54 263,5 0,41
Bcezo 7037,6 200933 2991 1,49 285,5 0,42

OneHuBasi HampaBlIEHUS. KOTOPThI  BBICOKOTOPbS M HHU3KOTOpbsS, HaMH MOJYy4EHO
JICBOHANpABJIEHHOE  paclpefesieHHe IoKa3areiei, 4Yro JeTaJu3upyer u  0OOCHOBBIBAET
SMHUIEMHOIOTUYECKYI0 CHUTyaluio. Tak, cormacHO JIaHHBIM TaGnuibl 2, OTHOIIEHHE IIAHCOB
netanpHOoro ucxona npu COVID-19 B Bbicokoroppe oTHOcHUTEIbHO HH3KOropbsi OR=1,2, uro

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 181



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

CBHUJIETEJILCTBYET O HEIaTUBHOM BIIUSTHUM BBICOKOTOPHOTO KJIMMAaTHYECKOTO PErMOHA KaK IapameTpa
OKpYXarolel cpepl OTHOCUTENIBLHO HU3KOropHoro. IlonyueHHble JaHHbBIE CBUAETENILCTBYIOT, YTO
BBICOKOTOpHBIN (hakTop, 1o oneHke OR=1,3, 4T0 CBOHCTBEHHO OTpPUIATEIHHOMY BO3JCHCTBUIO Ha
netanbHOCTH 0T COVID-19 otHOCHTENnBHO cpenHeroproro (Tabmuma 3).

Pesynbrarel, mnpuBeneHHole B Tabnuue 4, oOTpaxaroT OTCYTCTBUE pa3HUIBI B
SMUJIEMHOIOTNYECKMX XApPaKTEPUCTUKAX M HEUTpalbHOE BIUSHHE HU3KO- M CPEIHErOpHOro
¢dakTopa Ha nerampHOCTh. Tak mokazarens OR=0,87, uyTo xapakTepHO s HEUTPaAIBLHOTO
Bo3zeiicTBus pakTopa (Tabmuma 5).

Tabnuna 2
OLIEHKA PUCKA JIETAJIbBHOCTHU B YCJIOBUAX BBICOKOI'OPbA
OTHOCUTEJIbBHO HU3KOI'OPbA
lapamempur Cmepmuocmo Buizoopoenenue Bcezo
Bricokoropne 87 4144 4231
Huskoropne 1670 93611 95281
Bcero 1757 97755 99512
Tabnuna 3
OLIEHKA PUCKA JIETAJIbBHOCTH B YCJIOBUAX BBICOKOI'OPbA
OTHOCUTEJIbBHO CPEJHET' OPbA
Hapamempor Cmepmuocmo Buizoopoenenue Bcezo
Bricokoropne 87 4144 4231
CpenHeropbe 219 13968 14187
Bcero 306 18112 18418
Tabmuna 4
OLIEHKA PUCKA JIETAJIBHOCTHU B YCJIOBUAX HU3KOI'OPbA
OTHOCUTEJIbBHO CPEJHET' OPbA
Tapamempo Cmepmuocmy Buizoopoenenue Bcezo
Hwuzkoropss 1670 93611 95281
Cpenneropbe 219 13968 14187
Bcero 1889 107579 109468
Tabmuua 5

SIUAEMHUOJIOT'MYECKHUE ITAPAMETPHI PUCKA JIETAJIBHOCTU OT COVID-19
B YCJIOBUAX HU3KO-, CPEJJHE- 1 BBICOKOI'OPBA

THapamempul Husxoeopve Cpeonezopue Buicokozopwe
Huzkoropse OR — 0,87 1,2
RR 0,8 1,17
RA —-0,003 0,003
Cpenneropbe OR 0,87 — 1,3
RR 0,8 14
RA -0,003 0,006
Bricokoropse OR 1,2 1,3 —
RR 1,177 1,4
RA 0,003 0,006
*OR — orHOmEHWE WIAHCOB BIMSHUSA (DaKTOpa Ha SIUIAEMHOJIIOTHYECKMX Toka3aTtenb; RR —

OTHOCHUTEINbHBIN pHCcK BiusHus pakropa; RA — aTpuOyTHBHEIN pHCK BIUSHUS QakTopa
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OO6o00mmasi, MoJy4yeHHbIE [aHHBIC, JTOCTOBEPHO MOXKHO BBIPA3UTh HETAaTMBHOE BIIHSHHE
BBICOKOTOPHOTO (haKTOpa B COOTBETCTBYIOIIEM pernoHa Ha JjetanpbHOocTh or COVID-19. Dto
J0Ka3bIBACTCS MOKA3aTels MU OTHOIIEHUS IAaHCOB ORyjyee) = 1,2 (1,3), oTHOCHTENBHOrO pHCKa
RRymeiey = 1,17 (1,4) n nannsle arpuOyTHBHOTO pucka RApume = 0,003 (0,006). Yka3anHble
XapaKTEPUCTHKHU, TMPSMO CBHJICTCIBCTBYIOT O JIHUJIEMUOJIOTHYCCKOM 3HAYMMOCTH BIUSHUS
BBICOKOTOPHOTO  (pakTOpa Ha  JICTAIBHOCTH  OTHOCUTEIBHO HHU3KO- M CPEIHETOPHOTO
KIIMMaToreorpaduaecKoro peruoHa.

Tabmuma 6
OLIEHKA PUCKA NHOUIIMPOBAHUMA B YCIIOBUAX BBICOKOI'OPbA
OTHOCHUTEJIbBHO HU3KOI'OPbHA
Tlapamempeot Hnpuyuposannocmeo Hnmaxmuoe nacenenue Bceeo
Bricokoropne 4231 304169 308400
Huskoropne 95281 1049719 1145000
Bcero 99512 1353888 1453400

OneHuBas pUCKH HH(PHUIIMPOBAHHOCTH B PA3IMYHBIX KIIMMATOTeOrpauuecKux peruoHax, MbI
MPUILLIM K 3aKJIFOYEHHIO, YTO B BBICOKOTOPHOM pernoHe pacnpocrpanenue COVID-19 mennennee
OTHOCUTENIbHO HU3KOropbsi. Tak mokazarenu OR=0,15, RR=0,17 u RA = —0,069. [lanubie
napaMeTpbl COOTBETCTBYIOT HEUTPAJIHHOTO U MOJIOKUTENBHOTO () (heKTa BHICOKOTOPHOTO (hakTopa B
oTHoIeHuu pacnpocrpanenuss COVID-19.

Tabmuua 7
OLIEHKA PVCKA NTHOUILIMPOBAHIMA B YCIIOBUAX BEICOKOI'OPBA
OTHOCUTEJIbBHO CPEJHET'OPbA
Ilapamempoi Unguyuposannocmeo Hnmaxmmuoe nacenenue Bcezo
Bricokoropse 4231 304169 308400
Cpenneropbe 14187 527213 538400
Bcero 18418 831382 849800

Bbicokoropbe Tak Jk€ OTIMYMIOCH B OLEHKE WHQHUIMPOBAHHOCTH, B KOropTe CO
cpenneropeeM. Tak OR=0,52, RR=0,54 1 RA=-0,012 roBopsT 0 npensaTcTBUU PaCIpPOCTPaHEHUIO
COVID-19 cpenu HaceneHus: B BBICOKOTOPHOM PETHOHE OTHOCUTEIHHO CPEIHETOPHOTO PETHOHA.

Tabmuua 8
OLIEHKA PHCKA NMHOUIIMPOBAHIA B YCIIOBUAX HU3KOI'OPbA
OTHOCHUTEJIBHO CPEAHEI'OPbA
Hapamempoi Unguyuposannocmo Hnmaxmnoe nacenenue Bcezo
Hwuzkoropss 95281 1049719 1145000
Cpenneropbe 14187 527213 538400
Bcero 109468 1576932 1686400

OTHOLIIEHHE PUCKOB B HHU3KO- M cpenHeropbe cocraBuia: OR=3,38, RR=3,19 u RA=0,057,
YTO CBUAETEILCTBYET 0 Oosee ObicTpoM pacnpocTpaneHnn COVID-19 B HU3KOropbe OTHOCUTEIBHO
cpenHe- M BbICOKOropbs. [lo HameMy MHEHHUIO 3TO CBA3aHO € 0Ooyiee BBICOKOM IUIOTHOCTBIO
HACEJIEHNs B HU3KOTOpbe OTHOCUTENBHO cpeaHeropHoro perunona KP.

OO6o00mmast JaHHBIE CBSI3aHHBIC C BIMSHUEM KIMMAaTOTreorpaduuecKoro pernoHa Ha Ipolecce
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pacnpoctpanenus COVID-19 cpeaun HaceleHMsT HCCIEAYEMBIX PETHOHOB, TMPUXOIUM K
3aKJIIOYEHUI0, YTO KOPOHAaBHUPYCHAas MH(MEKIMs XYK€ BCEro pacHpOCTPaHsIach B BBICOKOIOPbE
OTHOCHUTEJIBHO HU3KO- M BBICOKOropbs. [lokazarenu pucKoB, IPOSBISIIOT caMble HU3KHUE 3HAYCHUS
uHumpoanHocty B Hapeiackoii obmactu KP, Torna xak B . buiikek puck 3apakeHus! peBbIIall
B 4 paza OTHOCUTENIBHO IIEPBOTO.

Tabnuua 9
SITMAEMUNOJIOTMYECKUE ITAPAMETPBI PUCKA NTHOUITMPOBAHU A
OT COVID-19 B YCJIOBUAX HU3KO-, CPEAHE- 1 BBICOKOI'OPbA
Hapamemput Huskozcopve Cpeodnezopve Buvicoxoeopve

Huskoropne OR — 3,38 0,15

RR 3,19 0,17

RA 0,057 —0,069
Cpenneropbe OR 3,38 — 0,52

RR 3,19 0,54

RA 0,057 —-0,012
Bricokoropne OR 0,15 0,52 -

RR 0,17 0,54

RA —0,069 —0,012
*OR — oOTHOIIEHHE INAHCOB BIWSHHUA (aKTOpa Ha DJNUACMUOJIOTMYECKHX IMoKazarenb; RR —

OTHOCHUTEIBHBIN pHcK BIuAHUS pakTopa; RA — aTpuOyTHpOBaHHBIN PUCK BIUSHUS (HaKTOpa

Bovisoo
TakuM 00pa3oM, BBICOKOTOPbE, KaK (DaKTOp OKpy)Karolield Cpelbl, OKa3bIBaJl MMO3UTHBHYIO
poib B acriekte pacnpoctpaneHuss COVID-19 0THOCHTEIIBHO HU3KO- M CPEIHETOPhs, TOTAA KaK Ha
JETATBHOCTh CBHITPAl HETAaTUBHYIO POJIb, YBEIWYHBAS BEPOSTHOCTh CMEPTHOCTH HACCICHUS B
YKa3aHHOM peruoHe. B HHU3KOrophe pacrnpocTpaHCHHE HMEJIO0 HauOONbINWKA MaciiTad, O 4YeM
CBUCTENbCTBYET TOKa3aTeld dSMUIEMUOJIOTHYECKUX PHUCKOB OTHOCHUTENBHO BBICOKO- H
CPEIHETOPBHA.

Aemopul 3as6715em 06 omcymcmeuu KOHDAUKMA UHMEPECO8.
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Abstract. Assessment of the adaptive potential of students studying in low- and midlands
conditions is a very important task, since it allows students to timely identify pathological
conditions that precede the development of the disease. The goal of this study is to assess the
adaptive capabilities of foreign students studying in low- and midlands conditions. The 260 first-
course male students aged 19.55+1.31 years from India were examined. The study was conducted in
low mountains (760 m ASL) and middle mountains (1650 m ASL). The index of functional changes
(IFCh), as calculated by R. M. Baevsky, took into account factors such as age, height, body weight,
heart rate, and blood pressure. A comparative analysis of the indicators of the index of functional
changes (IFCh) of foreign students studying in lowlands and midlands revealed significant
differences in systolic blood pressure (SBP). In the low mountains group, the value of IFCh was
higher than in the middle mountains group. The majority of students (77% in the lowlands and 86%
in the midlands) demonstrated a satisfactory level of adaptation. However, a small percentage of
students in both the lowlands (6%) and midlands (1%) showed unsatisfactory adaptation. Therefore,
the educational environment in the midlands was found to be more favorable for the adaptation of
Indian students.

Annomayus. OnEHKa aJaNnTalMOHHOTO MOTEHLMANa CTYIEHTOB, OOYyYaIOLIMXCS B YCIOBHUSX
HU3KOTOpbS W CpPEIAHErophbs, SBISIETCS BECbMAa BaXXHOW 3ajauei, IOCKOJBbKY I103BOJISIET
CBOEBPEMEHHO BBISBIIATH y CTYJIEHTOB NAaTOJIOTMYECKHE COCTOSIHHS, MPEAIECTBYIOIINE Pa3BUTHUIO
6one3nu. HccnenoBano 260 roHomed mepBoro Kypca B Bo3pacte 19,55+1,31 ner w3z Muaun.
OO6cnenoBaHue OCYIIECTBISIIOCH B YCJIOBUAX HU3KOTOPHS (760 M H. y. M.) U cpeareropss (1650 m H.
y. M.). Beraucnsics unnexc ¢ynkinuonanbHbeix uzMeHenuii (M®U) no P. M. baesckomy ¢ yderom
BO3pacTa, JJIMHBI U MacChl TeJa, YaCTOThl CEPACYHBIX COKpAIICHUN W apTepUabHOTO JaBIICHUS.
CpaBHUTENBHBIM aHaNM3 TOKa3arened uHAeKca (YHKIMOHANbHBIX u3MeHeHudt (MUDOU) vy
MHOCTPAHHBIX CTYJCHTOB, OOYYAIOLIUXCS B YCIOBHSX HHU3KOTOPbS U CPEAHETOPbs, BBIIBUII
JIOCTOBEPHBIE pa3inuus MO JaHHBIM cHcToinyeckoro aprepuanbHoro gasineHus (CAJ). B To xe
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BpeMs y IOHOIIeH B Hu3Koropke BennuuHa VDU Obina Bele, yem B rpyiime cpeaHeropien. s
OOJBIIMHCTBA O00OCJIEOBAHHBIX CTYAEeHTOB (77% B HU3KOrOphe U 86% B CPEIHETOPhE) XapaKTEPHO
COCTOSIHUE YJOBJICTBOPUTEIBHOMN ajanTaiiuu, B TO K€ BpeMs Yy 4acTH JIMIl B HU3Koropne (6%) u B
cpenneropbe (1%) BBISIBIEHO COCTOSIHUE HEYJOBJICTBOPUTENbHOM amantanuu. CremnoBarenbHO,
yCIIOBUSI 00pa30BaTENbHON Cpeibl B CPEAHETOPhE OKa3aIMCh Oosiee OIaronpusTHBI ISl aJanTaluu
MHIUMCKUX CTY/IEHTOB.

Keywords: foreign students, adaptation potential, functional state, lowlands, midlands.

Kntouegvie cnosa: WHOCTpaHHBIE CTYICHTHI, aJaNTAlMOHHBIN MOTEHIHAN, (YHKIHMOHAIBHOE
COCTOSIHHE, HU3KOTOPhE, CPEHETOPhE.

Currently, the internationalization of university activities has become a crucial strategy for
many institutions. The export of higher education, particularly in the field of medicine, has resulted
in a significant increase in the number of foreign students coming to study
(http://www.uis.unesco.org). Kyrgyzstan, in particular, stands out in Central Asia for its ability to
attract students from India and Pakistan. This not only brings economic advantages to the country,
but also enhances the quality of education, cultural diversity, and prestige of both the universities
and the nation.

However, the process of studying, especially in medical universities, can be mentally and
psychologically demanding, leading to functional tension and a decrease in the body’s adaptive
capabilities. This can ultimately result in the development of psychosomatic diseases [1-3]. Foreign
students, in particular, face additional challenges as they must adapt to a new educational and social
environment, as well as different climatic and living conditions [4-7]. Therefore, it is crucial to
assess the functional state of students, including foreign ones, as they are valuable intellectual and
socio-economic resources for their communities [8].

In this regard, one effective method for assessing the body’s adaptive capabilities is the
calculation of the index of functional changes (IFCh) according to R. M. Baevsky. The goal of this
study is to evaluate the adaptive capabilities of foreign students studying in low- and midlands
conditions.

Material and research methods

The present study involved a cohort of 260 young men from India, aged 19.55+1.31 years,
who were in their first year of study at the International Higher School of Medicine. All participants
were in good health. The study was conducted in accordance with the principles outlined in the
Helsinki Declaration and was approved by the Ethics Committee at the IHSM (Minutes of the
Meeting no. 4 dated 09.11.2016). The study was carried out at two campuses, namely Bishkek —
Central Campus (lowlands — 760 m ASL) and Cholpon-Ata — Issyk-Kul campus (midlands —
1650 m ASL). Prior to the study, informed consent was obtained from all participants.

The aim of the study was to investigate the functional state of the students’ body during
academic activity. This was achieved by calculating the index of functional changes by R. M.
Baevsky (IFCh, points), which took into account age (A, years), height (H, cm), body weight (BW,
kg), heart rate (HR, beats/min), and blood pressure (systolic (SBP) and diastolic (DBP), mm Hg).

The formula wused was as follows: IFCh=0.011xHR+0.014xSBP+0.008xDBP+
0.014xA+0.009xBW—0.009xH—0.27. The results of the IFCh values were used to evaluate and
classify the adaptive potential (AP) and functional capabilities of the organism. Specifically, [FCh
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values of <2.59 points indicated a state of satisfactory adaptation, while IFCh values in the range of
2.60-3.09 points indicated a state of tension of adaptation mechanisms. IFCh values in the range of
3.10-3.49 points indicated a state of unsatisfactory adaptation, while IFCh values >3.50 points
indicated a state of failure of adaptation mechanisms [9].

The results of the study were subjected to statistical processing using the program SPSS 16
version for Windows. The results are presented in the form of median (Me), first (Q1) and third
(Q3) quartiles (Me (Q1-Q3)). Quantitative data were compared using the Mann-Whitney criterion.
The level of differences was considered statistically significant at p<0.05.

Results and discussion
During the course of the study, the functional changes index (IFCh) developed by R. M.
Baevsky was utilized to evaluate and categorize the adaptive potential of the examined students [10,
11]. A comparative analysis of the IFCh indicators in first-year male students studying in Bishkek
(located in the lowlands) and Cholpon-Ata (situated in the midlands) did not yield any significant
differences between the groups in terms of heart rate, body weight, height, and diastolic blood
pressure (DBP) (Table 1).

Table 1
INDICATORS OF IFCh OF FOREIGN STUDENTS STUDYING IN
LOWLAND AND MIDLAND CONDITIONS
Parameters Lowlands (n=133) Midlands (n=127) P
HR, b. p. m. 83 (77-90) 85 (76-94) 0.662
Body weight, kg 65 (54-75) 66 (58-72) 0.597
Height, cm 170 (165-177) 171 (166-178) 0.494
SBP, mm Hg 127 (115-135) 119 (112-128) 0.000*
DBP, mm Hg 78 (70-85) 79 (72-84) 0.501
IFCh, point 2.35 (2.16-2.56) 2.27 (2.11-2.48) 0.062

Notes: * — significance of differences at p<0.05

The data presented in Table 1 reveals notable distinctions solely in the systolic blood pressure
(SBP) values. For instance, students residing in lowlands exhibited an SBP value of 127 mm Hg,
whereas those in midlands had a value of 119 mm Hg However, all values remained within the
normal range.

The investigation further disclosed that the IFCh value was 2.35 points in a group of students
in low mountains, whereas in a group of young men in middle mountains, the value was 2.27
points. Based on the functional state scale [12], this implies that 77% of subjects in lowlands are in
a state of satisfactory adaptation, 17% experience strain in adaptation mechanisms, and 6% are in an
unsatisfactory adaptation state. In midlands, 86% of young men exhibit a satisfactory adaptation
state, 13% experience tension in adaptation mechanisms, and 1% display signs of unsatisfactory
adaptation (Figure).

Based on the obtained results and the classification of body conditions and its interpretation
[9, 10], it can be concluded that the majority of foreign students are in a state of physiological
normality. Their body's adaptive capabilities are maintained at an adequate level, and homeostasis is
maintained with minimal stress on regulatory systems. However, a portion of students in low
mountains (17%) and middle mountains (13%) experience strain on their adaptation mechanisms
and are in a prenosological state.
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Figure. Percentage distribution according to the index of functional changes and the scale of
functional states by R. M. Baevsky

Table 2 presents a comparative analysis of the IFCh indicators of foreign students who have
satisfactory adaptation and those who experience stress on their adaptation mechanisms.

Table 2
INDICATORS OF IFCh OF FOREIGN STUDENTS WITH SATISFACTORY ADAPTATION AND
WITH TENSION OF ADAPTATION MECHANISMS

Parameters Satisfactory adaptation ~ Tension of adaptation Unsatisfactory P
(n=211) mechanisms (n=40) adaptation (n=9)
HR, b. p. m. 82 (76-89) 90 (80-100) 95 (82-115) 0.000*
Body weight, kg 64 (56-72) 72 (63-80) 80 (71-103) 0.000*
Height, cm 171 (166-177) 170 (165-179) 165 (163-183) 0.875
SBP, mm Hg 119 (110-128) 140 (130-145) 154 (145-170) 0.000*
DBP, mm Hg 76 (70-80) 89 (81-95) 88 (85-95) 0.000*
IFCh, point 2.25 (2.10-2.40) 2.71 (2.65-2.81) 3.17 (3.14-3.36) 0.000*

Notes: * — significance of differences at p<0.05

Based on the data presented in Table 2, it is evident that students experiencing tension in their
adaptation mechanisms exhibit significantly elevated levels of heart rate (90 beats/min), body
weight (72 kg), SBP (140 mm Hg), DBP (89 mm Hg), and IFCH (2.71 points), which exceed the
upper limits of the norm. In individuals with unsatisfactory adaptation (6% in low mountains and
1% in middle mountains), there were significantly increased values of SBP (154 mm Hg), DBP
(88 mm Hg), and the index of functional changes (3.17 points), surpassing the normative range.
These findings suggest a pronounced stress on the functional state and a decrease in the adaptive
capabilities of the students' bodies. It is believed that such changes in regulatory systems have a
negative impact on physiological processes, alter compensatory and adaptive reactions, and in cases
of excessive intellectual and psycho-emotional loads, can lead to disruption of adaptation
mechanisms [10].
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Conclusions

Hence, a significant proportion of the students surveyed (77% in the low mountains and 86%
in the middle mountains) exhibit a state of satisfactory adaptation. These students possess
sufficiently high adaptive capabilities of the body and demonstrate a high resistance to everyday
learning activities. Conversely, a smaller portion of the students (17% in the low mountains and
13% in the middle mountains) display a correlation between their adaptive potential and a state of
tension in their adaptive mechanisms. Although their functional capabilities are not diminished,
their ability to handle academic workload is reduced. Additionally, a small percentage of individuals
(6% in the lowlands and 1% in the midlands) exhibit a state of unsatisfactory adaptation,
characterized by reduced functional capabilities and a predisposition to the development of
pathological conditions.

In conclusion, the educational environment in the middle mountains proves to be more
conducive to the adaptation of Indian students. This can be attributed not only to climatic factors
(such as the mountain-sea climate of Issyk-Kul), but also social factors (such as the isolated location
of the campus, the presence of Indian curators, and limited contact with the local population).
Furthermore, academic factors, such as the involvement of Indian teachers in the educational
process, contribute to the favorable conditions for adaptation.
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Abstract. One of the factors causing stress in society is exam stress. Taking exams is stressful
and quite exciting in itself. However, under the influence of excitement, the student cannot show his
little knowledge. From this point of view, the study of psychological and physiological development
of students is also of special importance. The study is dedicated to the change of vegetative
indicators due to the influence of the exam process depending on the temperament of the nervous
system in students of the 5th year of choleric type. In this regard, the main goal of the study was to
reveal the age characteristics of changes in vegetative indicators depending on the type of
temperament as a result of the effect of emotional stress during the examination. In order to study
the effect of the exam process on emotional stress, students were divided into three groups: The first
group was students studying on regular school days 2 months before the exam, the second group
was 30 minutes before the exam process, and the third group was the group after the exam and
30 minutes after the exam process. First of all, the physiological indicators of different states of
excitement of the temperament type and the process of excitement were studied in the experiment.
In order to comprehensively evaluate the effect of emotional stress, we measured the main
hemodynamic parameters, arterial pressure and number of heart beats per minute. It was determined
that, depending on the type of temperament, vegetative indicators before the exam process (heart
pressure, systolic and diastolic pressure) of young people on an ordinary day, before and after
the exam, are different. However, after the exam, these indicators do not fully return to the norm.
The tone of the sympathetic nervous system prevails during the examination process in all age
groups.

AHHOWZCIL}U}Z. O,Z[HI/IM n3 (I)aKTOPOB, BBI3BIBAKOIHUX CTPECC B OGIJ.[CCTBC, SABIIACTCA
3K3aMEHAIlMOHHBIN CcTpecCC. C,uaqa OK3aMCHOB — 3TO CTPCCC U OOBOJIBHO BOJIHUTCJIbHA CaMa I10
cebe. Onnako o1 BJIMSAHHUEM BOJIHCHUA CTYACHT HC MOXKCT IIPOABUTH CBOU HeOobIre 3HaHusg. C
9TOM TOUKH 3pCHHA U3YUCHUC TMMCUXOJOTHUYCCKOTO U @HSHOHOFI/I‘-IGCKOFO Pa3sBUTHA CTYACHTOB TaK¥X¢E
HMEET 0Cc000€ 3HAUYCHUE. HccnenoBaHue MOCBAIIEHO M3MEHEHHMIO BEIE€TaTUBHBIX IOKazaTeel Mmoj
BJIMAHUCM 3K3aMCHAIIMOHHOT'O IIPOLECCa B 3aBUCUMOCTH OT TEMIICpAMCHTA HepBHOﬁ CUCTCMEI Y
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CTYIEHTOB 5 Kypca XOJIEpHUECKOro THMa. B CBA3M C 3TUM OCHOBHOI IENbIO MCCIENOBAHUS ObLIO
BBISIBJICHHE BO3PACTHBIX OCOOEHHOCTEW M3MEHEHUs! BEreTaTHUBHBIX MOKa3areiei B 3aBUCUMOCTH OT
TUIIa TCMIICPAMCHTA B PEC3YyJIIbTAaTC BOSHCﬁCTBHH SMOIMOHAJIBHOTO HAIPsXKCHUA BO BpPCMs
obcnenoBanusd. Jyii W3ydeHHWs BIMSHHUS SK3aMEHAI[MOHHOTO TMpoIlecca Ha HMOIMOHAIBHOE
HanpsDKEHUE ydaluecs ObUTM pa3/ielieHbl HAa TPU TPYMIbI: B MEPBYIO TPYIHIY BOIUIM CTYASHTHI,
oOyyaroriuecsi B 00bIYHbIE yueOHbIC THU 3a 2 Mecdlla JI0 IK3aMeHa, Bropas rpymnmna — 3a 30 MUHyT
0 2K3aMeHa. TpeTheil rpymmoi Obuia rpymnma mocie 3k3ameHa U uepe3 30 MUHYT mocre
HK3aMEHAIIMOHHOTO Tpouecca. IIpexne Bcero B HKCHEPUMEHTE H3Yy4YaIUCh (DU3MOIOTHYECKHE
MOKa3aTeN Pa3IMYHbIX COCTOSHUN BO30Y)KJIEHUS IO TUITY TEMIIEPAMEHTAa U MPOLECC BO30YKICHUS.
Jlis  KOMIUIEKCHOM OLEHKHM BIMSHHUS HMOLMOHAIBHOTO CTpecca Mbl H3MEpSUIM  OCHOBHBIE
MOKa3aTreau TeMOAMHAMUKH, apTEepUAIIbHOE JABJICHUE U KOJUYECTBO YAApPOB CEPJlla B MHHYTY.
OHpeI[eJIeHO, 4YTO B 3aBUCUMOCTH OT THUIIA TCMIICpAMCHTA BCICTATUBHBLIC IIOKA3aTCIIM IICPCI
HK3aMEHALIMOHHBIM TPOIECCOM (CEepAeYHOE JaBJI€HUE, CHUCTOIMYECKOE U JIUACTOIUYECKOe
JIaBJICHUE) Y MOJIOJIBIX JIfofiel B OOBIYHBIN JE€Hb, 10 U MOCIe IK3aMeHa pa3iauuHbl. OJHAKO MOcIe
9K3aMEHa 3T MOKa3aTeIM MOJIHOCThIO HE BO3BpaIlaloTcs K HopMme. B mporecce oOcienoBaHus BO
BCEX BO3PACTHBIX IPYIIaX MPeodiaacT TOHYC CHMITATUYECKON HEPBHOM CHCTEMBI.

Keywords: vegetative indicator, choleric temperament type, higher nervous activity,
examination process.

Knroueswvie cniosa.: BereTaTuBHBIN IIOKa3arTciib, XOJ'IepI/ILICCKI/Iﬁ TUII TCMIICpAMCHTA, BbICIIAA
HCPBHAA ACATCIIbHOCTD, IIPOLICCC O6CJ'ICI[OBEIHI/IH.

According to the data of many authors, prominent disturbances in the autonomic regulation of
the cardiovascular system occur in students before the exam session, which are manifested in an
increase in heart rate and arterial frequency, muscle and psychological emotional tension, and
depressive states. Psychological studies revealed that 56.1% of students have resistance to stress,
and 32.4% of students have a low level of emotional stress [2].

Exam stress and resistance to stress depend on students’ personal characteristics. During the
exam session, compared to the semester period, there are changes in the psychophysiological
indicators of students, which is manifested by an increase in the level of anxiety, a violation of
vegetative balance, which leads to a decrease in the body’s ability to adapt [6, 7].

The emotional stress of the examination process conducted in the educational system can
seriously damage the health of students [14].

Thus, the physiological age, adaptability and severity of the examination process can cause
psychophysiological changes in these students. Analyzing the opinions of scientists who study
anxiety, we can conclude that any change in human life can cause anxiety, and the high level of
adaptation processes and temperament type play an important role in preventing this. In the case of
neurotic excitement, a person cannot assess the real danger. Despite numerous studies, the
mechanisms of neurotic arousal have not yet been fully explored [15-17]. In this regard, in the
conducted research, we tried to explain the role of temperament during stress effects by studying
psychophysiological testing methods and vegetative indicators of 21-year-old students under the
influence of exam stress, which is a model of emotional stress.

Material and Methods
21-year-old practically healthy choleric male students studying at Ganja State University were
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involved in the study on a voluntary basis. Experiments on those students were conducted taking
into account the proposal of the Bioethical Committee of the European Convention (Strasbourg,
March 18, 1986). Also, after receiving the scientific and ethical opinion of the Ethics Committee of
Ganja State University (23.10.2017), the research was started. The students involved in the
experiments were divided into three groups: the students included in the first group were studied on
regular school days 2 months before the exam, the students included in the second group were
studied 30 min before the exam process, and the students included in the third group were studied
30 min after the exam process. The difference between them is shown in numbers and before
starting the experiment, temperament types of the nervous system of students G. Aizenk test.
Vegetative indicators were determined in the study. All numerical indicators obtained during the
research were statistically analyzed taking into account modern recommendations. All calculations
were made in MS EXCEL-2016 spreadsheet and SPSS-22 package program, the results are
summarized in pictures.

Data collection
In a 21-year-old student with a melancholic type of nervous system studying at Ganja State
University, 2 months before the exam, 30 minutes before the exam and 30 minutes after the exam,
vegetative indicators of various anxiety states were studied. The practical health of the participants
and their voluntary participation in the research are important conditions

Results and Discussion

21-year-old students with choleric type had a Kerdo Vegetative Index (KVI) of 12, calculated
based on the noted hemodynamic indicators. Before the exam, the systolic arterial pressure (SAP)
increased to 0.8 mm Hg rising to 117.5£2.5 mm Hg, diastolic arterial pressure (DAP) 2 mm Hg
rising, it was equal to 79.242.7 mm Hg. The number of heartbeats in 1 minute decreased
significantly and reached 85.2+2.7 heartbeats. Based on these indicators of excitement we obtained
in Choleric type students, the calculated KVI was equal to 7. During the analysis of the results of
the obtained studies (OD), the emergence of hemodynamic changes under the influence of exam
stress shows that compared to the usual day, the SAP increased by 0.6%, and the DAP increased by
2.1%. At the same time, number of heartbeats decreased by 3.3%. CVD calculated based on Al
shows superiority of AG and pre-examination (PE) systolic blood pressure (SAP). 6.5 mm Hg
compared to SAP during the examination of IS decreasing, 112.0+3.6 (p<0.05) mm Hg, 7.1 mm Hg
in DAP decreasing, 72.1+2.6 (p<0.05) mm Hg was equal. In 1 minute, the number of heartbeats
decreased relatively and was 84.342.6, corresponding to the emphasis, but it was lower than the
level of OD (Table 1). Based on the recorded alarm indicators, KVI was 15. We compared
hemodynamic indicators in 21- and 17-year-old students with cholera type. Due to the effect of
exam stress, 17- and 21-year-old students with choleric type compared to SAP did not change with
OD.

These indicators of DAP decrease by 4.6% compared to OD, PE by 14.0%; after the exam
(AE), it decreases by 5.0%. Compared to the number of heart beats in 1 minute of 17- and 21-year-
old choleric students under the influence of exam stress, OD is 3.0%: PE is 8.0% less, and AE is
5.0% less (Table).

Compared to the indicators of 21- and 17-year-old students, the KVI calculated based on the
hemodynamic indicators of both groups of choleric students decreases by 70.6%, IE by 43.8%, and
IS slightly increases, this increase is 8.7% (Figure). Compared to the indicators of 17-year-old
students, 21-year-old students with choleric type have a sharp decrease in SAP and SAP, but an
increase in SAP after the exam (AE) is observed.
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Table
COMPARISON OF HEART RATE AND BLOOD PRESSURE DYNAMICS
IN 21-YEAR-OLD CHOLERIC STUDENTS (M+m)

Stage  21years, choleric (n=13) M+m Min Max 17 years P; Pob Ppe

oD SAP mm Hg 116.7+£3.5 95 140 0.410 0.728
DAP mm Hg 77.6£4.2 60 110 0.879 0.566
heart accents 1 minute 88.1+4.2 68 119 0.483 0.633
PE SAP mm Hg 117.5£2.5 100 130 0.648 0.178 0.675
DAP mm Hg 79.242.7 60 98 0.522 0.387 0.592
heart accents 1 minute 85.2+2.7 75 109 0.376 0.775 0.861
AE SAP mm Hg 112.0+£3.6 90 130 0.563 0.375 0.133 0.132
DAP mm Hg. 72.1£2.6 60 91 0.563 0.336 0.133 0.023"

heart accents 1 minute 84.3+2.6 75 105 0.832 0.443 0.366 0.783

Note: Statistical integrity of the difference between indicators Pop — with indicators of a typical day
in the corresponding group (according to the paired — Wilcoxon criterion) Peg — with AE indicators in the
corresponding group (according to the pair — Wilcoxon criterion)

Therefore, the KVI of 21-year-old choleric type students proves that SAP is superior in all
groups. This shows the superiority of the somatic nervous system during the whole examination
process cycle of KVI (Figure).
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Figure. Comparison of the dynamics of heart rate and blood pressure in 21-year-old students with
choleric type (%)

From the results we obtained, it is known that during the examination process, the situational
and personal alarm indicators of higher nervous activity in choleric students increased, and the tone
of the sympathetic branch of the autonomic nervous system increased sharply. Thus, as a result of
this or other effects in choleric students, the increase in the agitation process indicates the
exacerbation of KVI in all groups. The obtained results can be used in the optimization of teaching
activities, correction of exam stress and protection of students' health. In our previous studies, after
the test, it was emphasized that the increase in the levels of situational and personal excitement in
students of different ages leads to activations in the amplitude and frequency of EEG rhythms in
different departments of the brain [13].
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Discussion

The emotional stress of the examination process in the educational system can seriously
damage the health of students. So, depending on the type of higher nervous activity in these
students, physiological age, adaptability and severity of the examination process can cause
psychophysiological changes [1].

Therefore, in order to comprehensively assess the impact of emotional stress on students of
different ages and courses, we determined the main hemodynamic indicators of arterial pressure and
the number of heart beats in 1 minute. In those students, there are certain differences between
temperaments and age periods in the number of BE and AE cardiac contractions, systolic and
diastolic arterial pressure, that is, sharp increases and decreases between these indicators are
obtained. The dynamics of changes in hemodynamic indicators during the examination period
characterizes the tense state of the regulatory mechanisms of the blood-vascular system [8, 10, 11].

Based on the vegetative indicators and the Kerdo index, the advantage of the Somatic nervous
system was observed in students, which is the result of how important the exam is for young people,
the responsible approach to the exam and the activity of adaptation processes [5].

KVI AE of students proves that this advantage is sympathicotonia. This shows the superiority
of the somatic nervous system during the whole IS period. The results of the conducted research
show that there are differences in VSS activity in students of different ages. The analysis of the
results of the hemodynamic changes that we obtained from the effect of exam stress by groups also
shows that KVI is in a state of dominance of sympathetic tone on a normal day and before the
exam. The characteristics of the vegetative nervous system have a direct impact on human
adaptation [9, 12]. The higher nervous activity of temperament types, the increase in the level of the
excitement process caused by these or other effects, indicates the exacerbation of BKI in all groups.
An increase in the level of excitement correlates with an increase in the activity indicators of the
sympathetic branch of the autonomic nervous system [2]. Therefore, in the teaching process,
approaches are recommended according to the nature of the nervous system types of students of
different courses. With this, one can prevent these or other neurotic changes that may occur in them.
In the studies conducted on students studying in different courses, it was found that under the
influence of neuro-emotional stress, psychophysiological changes are higher in students studying in
the lower course compared to those studying in the upper course, and this is explained by the
relatively poor adaptation of students to the teaching process [4].

Conclusion
Due to the influence of emotional excitement factors arising during the exam process, the
heart rate, systolic and diastolic blood pressure levels of 21-year-old choleric-temperament students
before and after the exam showed different indicators, depending on the types of nervous system,
personal and situational excitement level, and the formation of the ability to adapt to the exam
process. The result of the vegetative credo index is sympathicotonia, which indicates that the
sympathetic nervous system predominates throughout the examination period.
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Annomayus. 03UHOMUIBHBIN rpaHyneMaro3 ¢ noiauanruuroM (cuaapom Yapmxa-Crpocca)
— 9TO S03MHOGWIBHOE TpaHylIeMaTo3Hoe 3a00JeBaHHE, XapaKTepU3yolleecs MOpakeHHEM
COCYZIOB MEJIKOTO KajuOpa U HMMerollee ayTOMMMYHHYIO npupoay. [laiueHTs! ¢ 3TuM CHHAPOMOM
WCHBITHIBAIOT MOXYAaHHE, JIUXOPAJKY, apTpalruu U Muairuu. Yamie Bcero 001€3Hb HAUMHAETCS C
MOpaXEHUs] ~ PECIUPATOPHOrO  TPaKTa, BKIOYas  HMH(EKIMOHHO-AJUIEPTUYECKHH  PUHHUT,
OpOHXHMANBHYI0  acTMy, CHMMETPHYHBIE  DO3MHO(DHUIbHBIE  JIETOYHbIE  HMHQUIBTPATBl U
J03MHO(DUIIBHYIO THEBMOHHMIO. Y JIMI[ CTapliMX BO3PACTHBIX TPYMI CHHAPOM IPOSBISIETCS
MHO>XECTBEHHBIMM MOHOHEBPHUTAMH, ACUMMETPUYHON ITOJIMHEUPONATHEN, aHEMHEN M MBIILIEYHON
cnabocThio. B 1aHHOM HayyHOM 0030pe MpeCTaBICHbI OCHOBHBIE aCIEKThl PaclpoCTPaHEHHOCTH,
MEXaHU3MOB PA3BUTHS, CIIEKTpa KIMHUYECKUX MPOSBICHUH, JUMArHOCTUKU U JupdepeHInalIbHON
JUArHOCTUKU 303MHO(UIBHOIO IT'paHylIeMaTo3a ¢ NOJUaHT UUTOM.
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Abstract. Eosinophilic granulomatosis with polyangiitis (Charge-Strauss syndrome) is an
eosinophilic granulomatous disease characterized by small caliber vascular lesions and is
autoimmune in nature. Patients with this syndrome experience weight loss, fever, arthralgias, and
myalgias. The disease most often begins with respiratory tract involvement, including infectious
allergic rhinitis, bronchial asthma, symmetric eosinophilic pulmonary infiltrates, and eosinophilic
pneumonia. In older individuals, the syndrome manifests with multiple mononeuritis, asymmetric
polyneuropathy, anemia, and muscle weakness. This scientific review presents the main aspects of
the prevalence, mechanisms of development, spectrum of clinical manifestations, diagnosis and
differential diagnosis of eosinophilic granulomatosis with polyangiitis.

Knioueswie cnosa: AHLIA, BacKkyauTbl, 303MHO(PHIBHBIA BACKYJIUT, HO3MHOQHIBLHBIN
rpaHyfiemMaro3 ¢ TOJHAaHTUUTOM, cuHapoM Yapmxka-Crpocca, OpoHXHMaidbHAas acTMa, PHHHT,
XPOHHYECKOE BOCTIAJICHUE, PUTYKCHUMa0, MEeNonn3yma, IPorHo3, 34paBoOXpaHeHHE.

Keywords: ANCA, vasculitis, eosinophilic vasculitis, eosinophilic granulomatosis with
polyangiitis, Charge-Strauss syndrome, bronchial asthma, rhinitis, chronic inflammation, rituximab,
mepolizumab, prognosis, public health.

BocnanutenbHble  MOpak€HUS  COCYIMCTOW  CTEHKH, H3BECTHbIE KaK  BAacCKYJIMTHI,
NPEACTABISIIOT ~ COOOW  YHUKAIBHYIO  Tpymimy — 3a00JeBaHWMN  BHYTPEHHHX  OPraHoB,
XapaKTepU3YIOUIMXCsl Pa3HOOOpa3HOM »THONOTME M MexaHu3MaMu pa3BuTHs. KimHudeckue
IPOSIBJICHUS BACKYJIUTOB 3aBHCAT OT KaJIMOpa U MECTONOJIOKEHHS OPaKeHHbIX cOCy0B. B ciryuae
BaCKYJIMTOB MEJIKMX COCYJOB HaOJI0AAaeTCsA MOBPEXKACHUE UHTEPCTULHAIBHBIX apTEePUid, apTepHOII,
KanmwuisipoB U BeHyn [1-3]. ITlopakeHuss MeNKuUX COCyIOB IIpH BacKyIMTax, CBSI3aHHBIX C
aHTUHEHUTPOPUIBHBIMU LUTOIUIA3MaTnyeckumMu aHtutesnamu (AHIIA), oTHOCsATCS K Kareropuu
ayTOUMMYHHBIX ~ 3a0oneBanuii  [1-3]. OO6wpruHO  AHI[A-acconuupoBaHHbIE  BacCKYIUTHI
xapaktepusytorcs Hannunem AHIIA x muenonepokcunaze (MIIO-AHIIA) u nporennasze-3 (PR3-
AHIIA).

JUis MMMYHOKOMITJIEKCHBIX BAaCKYJIMTOB 0ojiee XapaKTepHbl OTJIOXKEHUS KOMIIOHEHTOB
KOMIIJIEMEHTA WJIM HMMMYHHBIX JEMO3UTOB B CTEHKE cocylnoB. B Hacrosmee Bpems AHIIA-
aCCOLIMMPOBAaHHBIE BACKYJIUTHI BKJIIOYAIOT 03MHO(DUIBHBIN TpaHyneMaTos ¢ noauanruurom (O1T1),
rpaHylIeMaro3 ¢ MOJMAHTMUTOM M MUKPOCKONMWYECKUH MNONHaHruuT. M3 HUX ocoboe BHUMaHUE
ynensieTcs 03MHOQMIBHOMY I'paHyIeMaTo3y ¢ MOJIMAaHTMUTOM, KOTOPBIM paHee ObUI M3BECTEH Kak
cupom Yapmxa-Crpoce. B 1951 rony amepuxanckue mnaronoroanaroms! J. Churg u L. Straus
BIIEPBBIE ONUCAIM JINCCEMUHUPOBAHHBIM HEKPOTH3UPYIOIIMHA BAaCKYJIUT C HKCTpaBa3aJbHBIMU
rpaHyjieMaMu, OOHAPYKEHHBIN UCKIIIOUUTEIBHO Y TAIMEHTOB ¢ OPOHXHAIBHOW aCTMOM M TKaHEBOM
so3uHOunHeil [4].

OnHako B MOCHEAYIOLINE Tobl HOMEHKJIaTypa BaCKYJIUTOB Oblja IEPECMOTPEHA, U B TEUEHHE
nocinenHux 30 JeT B KIMHUYECKOW TMPAaKTUKE MCIHOJIB3YeTCSl TEPMHMH <«Q03MHO(MUIBbHBINA
rpaHyjeMaro3 ¢ MOJMaHTUUTOMY [5]. MHOrne KinHuYeckre HaOMIoeHUS! CBUJETENLCTBYIOT O TOM,
yro y nanueHtoB ¢ OI'Tl HayanbHble KIMHUYECKHE CHUMITOMBI YacTO CBSI3aHbl C MOPaKEHUEM
pECIUPATOPHON CUCTEMBI.

Llenp Hacrosero o030pa JUTEPATYpbl 3aKIIOYAETCS B CHCTEMAaTHU3allUd COBPEMEHHBIX
npeacrasinennii o OI'Tl, a Takke B OOOCHOBAaHWM HEOTJIOKHOW HEOOXOAMMOCTH IIPOBEIICHUS
g depeHInaTbHON AMATHOCTUKY U UHAWBHUYAIM3UPOBAHHOIO JICUEHUS TaHHOTO cuHApoma. J{is
JOCTH)KEHUS ATOH 11eu ObUI MPOBEJCH OOIIMPHBIA aHAIM3 JUTEPATYPHBIX MCTOUYHUKOB, BKIIOYAs
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6a3b1 manabix PubMed, CochraneLibrary, Embase, GoogleScholar, u eLibrary, ¢ ucnonas3oBanuem
MTOMCKOBOTO CJIOBOCOYETAHMSI «303UHOMUIBHBIA TPaHYJIEMaro3 C MOJMAHTUUTOM» U «CUHAPOM
Yapmxa-Crpocey.

Dosunoguivnsiti epanyremamos ¢ nonuaneuumom. Il wmm cungpom Yapmxa-Ctpocc
MIPEJICTaBIIsIeT COOON CUCTEMHBIN BACKYIUT C HEKPOTU3UPYIOIIUM XapaKTePOM MOPAKEHUS] MAIbIX U
CPEIHUX COCYAOB, COIMPOBOXKIAIOLIUIICS pa3BUTUEM TpaHyleM, S03UHOPUINEH U 303UHOPUIBHON
uHOUIBTpAIEH TKaHeH [5]. DTOT BUJ BaCKY/IHUTA Yalle TUArHOCTUPYETCS Y MY)KUYUH B BO3PACTE OT
40 mo 55 nert, XOTs y AETEi OH BCTPEUACTCS PEXkKe, C ONMMCAHHBIM ClTydaeM y 7-TeTHero peOeHka [6].
Pacnipoctpanennocts DI'TI onennBaeTcst B 2—3 ciaydas Ha | MUJUIMOH HaceJIeHUs, ¢ HAOII0JaeMbIM
YBEITUYCHHEM 3a00JIeBa€MOCTH B MOCIEAHUE AecaTuieTus [7, 8].

CormnacHo OTIENbHBIM MCCIIEI0BAaHUAM, CPEIHUIN ypoBeHb pacupocTpaneHHocTu JI'TI moxer
nocturars 10—14 yenosek Ha 1 MuwmnoH Hacenenus [9].

B pab6ore T. B. bekerosoii, M. FKO. Bonkoa u E. JI. HaconoBa oco60 ormeuaercs, 4To
pPacnpoCTPaHEHHOCTh A3TOr0 CHUHApPOMA cocTaBiser 7—13 cimyyaeB Ha | MWJIMOH B3pOCIIOrO
HaceneHus [3]. IlocnenHue uccnenoBaHus ykasbplBaroT Ha pacrpoctpaHeHHocTh OI'TI B mpenenax
11-18 ciy4aeB Ha 1 MIJIITHOH YenoBeK B 001iel momyssiuuu [ 10].

CooOmraercs Takxe, 4TO y MpeICTaBUTENEH eBPOIIEOUTHOM PaChL, )KUTEJIEH CEBEPHBIX LIUPOT
U TOPOACKON MECTHOCTHU JaHHOE 3a00JIeBaHHE BCTPEUAETCS CYIECTBEHHO dYalle, a €KeroaHas
3200JIeBa€MOCTh OIIEHUBACTCS PUMEPHO B 6,8 cimydaeB Ha 1 MutH yemosek [11].

OI'Tl yame BbISBISIETCS y MAaLMEHTOB ¢ OpoHXHManbHOM acTMmoil. IIpompomanbHbIll nepuox
3TOrO CHHApPOMA MOXET Mporekarb B TedeHne 10 30 mer [6]. OObBIYHO Takue NAIUEHTHI
MOJBEPKEHBl PA3IUYHBIM AJJICPTHUYECKUM peaKIMsM, TaKUM KaK pPHHHT, MOJUIMHO3 W/UIU
OpoHxuanpHast actMa. Ha BTOpoil ctamumm 3a0oiieBaHHs Pa3BUBAIOTCS yBEIHMYEHHUE COICPIKAHUS
703UHODWIIOB B TIEpH(PEPUICCKONH KPOBH, I03MHOPUIbHAS THEBMOHHUS W/WIH 303WHOMWIHHBIN
ractpuT. CommacHO HEKOTOPBIM OTYeTaM, Ha JTOH CTaAuM YacTo HAOMIOJAeTCsl CHHIPOM
Jledhdnepa [12].

[Ipy3Haky CHCTEMHOIo0 BacKylIWTa C XapaKTEpHOM KIMHUKOM CTaHOBATCA  Ooiee
BBIDOKCHHBIMU Ha TpeTheil craauu 3aboneBanus. Hepenko OI'Tl nuarHoctupyercss Ha Qone
JUIUTEIBHOTO TeUEHHUS BUPYCHBIX MHQEKuil. B HemaBHEM KIMHHYECKOM HAOMIOACHUH OTMEYEHO
pazeutue OITl y 73-meTHell JKEHIUMHBI B TEPUOJ DHUIAEMHM HOBOW KOPOHABHUPYCHOM
uHpexnuu [13].

[Ipuunnel pa3Butuss OI'Tl ocrarorcst HeomnpeneneHHbIMU. B kadecTBe MNMOTEHUMATbHBIX
MPOBOIUPYIOMIMX  (DAKTOPOB  paccMaTpUBAIOTCS: MPUMEHEHHE  BAaKIUH; JJIUTENbHOE U
HEKOHTPOJIUPYEMOE HCIHOJIb30BaHNE AHTUOMOTUKOB, CYIb(aHHIAMHUIOB, IMPEMAapaToB MBIIIbSIKA,
XUHUJUHA, COJIEH 30JI0Ta, HOMUIOB; BO3JICUCTBHE aTMOC(EPHBIX 3arps3HUTENCH, XPOHUYECKUE
BUpYyCHble MH(pekuu (Bupyc remaruta B, C, BUpyc MMMyHOAEQHIIUTa Y€lIOBEKA, XJIaMUIUH), a
TakKe IpoIeayphl runoceHcubunuzanuu 14, 15].

AyTOUMMYHHBIE U UMMYHOIOrHueckue Mexanusmbl OI'TI BkiIrouaroT B cebst oOHapy>KeHUe y
MAIMEHTOB TIOBBIIIIEHHOTO CHIBOPOTOYHOTO YpOBHS HMMyHornoOynmnHa E u peBMarommHoro
daktopa [16].

B 2017 rony B. B. BoiiiexoBckuii, M. B. ITorpe6nas, H. JI. To6opos, O. I1. ®omuna u C. A.
TopsiaeBa omyOnukoBanu aBa ciaydas OI'Tl y mur momomoro (37 mer) m moxunoro (62 ropa)
Bo3pacra [17].

Panee, B 2009 rony, . M. byneesa u JI. U. [IBopeuxuii nokmaapiBain o ciaydae OI'TI y 54-
JIETHETO MYXUYHHBI, CTPAJAIOLIer0 apTepHalbHON TUIepTeH3uel U caxapHbIM 11a0eToM 2-TO TUIa.
Oco0oe BHUMaHHE YIEIsIOCh TOMY, UTO y JaHHOTO manuenta cumntombl DI Tl xapakrepu3oBanuch
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MPEUMYILIECTBEHHBIM MOPAKEHUEM PECTUPATOPHOTO TpakTa [18].

Bc€ 6omnpImiee unciio HAaKOTUIGHHBIX JAHHBIX CBHICTEILCTBYIOT 0 ToM, uTo DI TI, kak mpaBwuiio,
JIMAarHOCTUPYETCS Ha BTOPOM WIIM TPeTheH CTaausx 3a00NeBaHMA, Yalle BCEro Y JIMI MOXKHUIIOTO
BO3pacTa ¢ COMyTCTBYIOIIEH nmaronoruei [19, 20-22].

HenasHo rpynma ucciegoBaresnei moa pykoBoAacTBoM S. Liori nmpeacTraBuia ciiydaid pa3BUTHS
OI'Tl y 47-neTHe# KEHIMHBI, CTPAJAIIeH OpOHXUATBLHOM acTMONH M MOHOHEBPHUTOM. Y JaHHOU
NAIMEeHTKA TpPU HXOKapAHOrpapuueckoM HCCICIOBAaHUM OBLIM BBISBICHBI NMPH3HAKH CHUKCHUS
COKpAaTUTENbHOW (YHKIUH JIEBOTO JKENMyIOoyKa B COYETAaHHM C BHYTPUCEPACYHBIM TPOMOOM.
WuTepecHbIM sBiseTCs TOT (DAaKT, 4YTO MPUMEHEHHE UMMYHOCYIIPECCHUBHBIX U aHTHKOATYISTHTHBIX
MpenapaToB MPHUBEIIO K MOJHOMY BbI3opoBieHuto ot JI'TI [22].

B npyroii pabote, npoBenennoit N. Amelotti u coaBropamu, nmpoaeMoHCTprpoBaHo, uyto Tl
npeacTaBisier co0oil MynbTHCHCTEMHOE 3a0oneBanue. VccnenoBarenn onucany ciiydyail pa3BUTHS
ATOr0 CUHApOMA y 67-JIETHEeH MAlMeHTKH ¢ OPOHXHAILHONW acCTMOM M 203WHO(UIINEH, YTO TTPUBEIIO
K MHUOKApJIUTy M 3aCTOMHOW cepJeyHOr HepgocTaTtoyHocTU [23]. Jlpyrue ucciegoBaTelin Takke
onucaiu MylbTHUCHCTeMHBIE nposiBiaeHus D11 [24].

Ponb 303uHO(UIOB KPOBH B Pa3BUTHH S03MHO(PMIEHOTO TPaHYJIEMaro3a C MOJUAHTHHTOM.
Ceenenus o poau 303uHOGUIOB nepudepuyeckor KpoBu B pa3Butuu DTl uctopudecku BOCXoasiT
Kk nepuony c¢ 1846 mo 1879 rox, xorga uccnenosarenu T. Jones u P. Erlich BnepBeie mpumenunu
KHMCIIBIM KpacUTENb S03UH JUIsl OKPACKU 03MHO(UIIOB U BBIIETWIN 0COObIE (POPMBI IPAHYIOLIUTOB
[25, 26].

[Iponiecc »03uHOGUIONOI3a, T. €. mpoiaudepanuu U TUGGEPEHIUPOBKH 03MHOPHITBHBIX
IPaHyJIOLUTOB, OCYIIECTBISETCS UCKIIOYUTENHFHO B KOCTHOM Mo3re [27].

B  (usmonornyeckux  yCIOBHSX ~ OTHOCHUTEIBHOE  COJCpKAaHWE  DJO3MHOPWIOB B
nepudepudeckoii kpoBu cocraBisier 1-5% ot oOmel momymsiuu JneikormroB wim 120-350
703uHO(GUIIOB B 1 MKJI KpoBH [28].

3penbie 303UHOGUIBI UMEIOT CPEIHIOK MPOIOIKUTEIFHOCTD KU3HUA OT 3 4acoB 710 6 CYTOK.
CoBpeMEHHbIE J1aHHbIE IOATBEPXKJIAIOT, YTO HMHTEPJICHKHUH-5 SBISIETCS KIIOYEBBIM MEAMATOPOM,
Y4acTBYIOIIMM B (PMHAJIBLHON CTaJNK CO3PEBaHMS S03MHOPMIBHBIX JEUKOIUTOB [29].

B 1o xe Bpems, (u3noIOrHuecKoe paspylleHHe (armonTo3) 303MHO(UIOB MPOUCXOAUT B
COCYIUCTOM pYyClle, a TAaKK€ B JIETKHUX, CEJIE3¢HKE M IeueHU. 1[0 MHOrounmciIeHHBIM JaHHBIM,
703MHO(UIIBHBIE KJIETKHM 007a/Jal0T MOIIHBIM IUTOTOKCHYecKuM 3ddextom. Hupkynupys B
nepudepruyeckoil KpoBU, OHU 00ecreunBaroT 0ojee OpICTPOE pa3BUTHE TUIIOBOIO BOCIAIUTEIHHOTO
orBeta [30, 31], MOCKOJNIBKY CEKPETHUPYIOT TaKH€ IMPOBOCHAIUTEIbHBIE IIMTOKHMHBI Kak (hakTop
HEKpO3a ONyXonu-anbda, HHTepIeHKUH-2, uHTephepoH-2 u T. 1. [32].

Hapsiny ¢ ostuMm, 503uHO(UIBI CHOCOOHBI MPOAYLUUPOBAaTH W IMPOTUBOBOCIAIUTEIIbHbBIE
LIUTOKUHBI — HHTepielkuH-10 u TpaHchopmupyrommii ¢akrop pocra [J, KOTOpble aKTUBHO
NPUHUMAIOT y4yacTus B (POPMHUPOBAHUM U PETYISLUH ONOCPEJOBAHHOIO KJIETOYHOTO MMMYHHOI'O
oreera [33, 31].

Cnenyer  mMOAYEepKHYTh, 4YTO B  D03MHO(PHUIAX  CHHTE3  BOCHAJIUTEIBHBIX U
MIPOTUBOBOCIATIUTENbHBIX LUTOKUHOB 3aBUCHUT OT BPEMEHHU CYTOK, MBILIIEUHOM HArpy3KkH, TUIIa
MaTOJIOTMYECKOro0 OTBETA, JIOKAJIMU3AlMM MOPaXEHHOTo opraHa (cocyaucTtoro OacceifHa), Bo3pacTa
MalMeHTa, a TakXke OT HCXOIHOTO KOJMYeCTBAa ATHX KIETOK B mepudepuyeckoil kpoBu. Tak,
HalpuMep, aKTUBHOCTb IIMTOKHMH-CEKPETHPYIOUIMX 303WHO(UIOB BCerna BBICOKAas NpU BUPYC-
MHIYLIHUPOBAaHHOM 000CTPEHUH OPOHXHAIbHOM aCTMBI.

JloCTHXKEHUSIMU  MOJIEKYJISIPHOH MEIUIUHBl YCTAHOBIIEHO, 4YTO H03MHO(HIBI Ha CBOEH
IIOBEPXHOCTH  JKCIPECCUPYIOT  pa3jIMYHblE HU3KO- U  BBICOKOAKTUBHBIE  PELENTOPHl K
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[IIOKOKOPTUKOUIAM, 3CTpaauojaM, THCTaMUHAM, MpOCTariaHInHaM, KOMIIOHEHTaM KOMILJIEMEHTa,
nMmmyHornoOymuaam E u ap. [34, 35].

Yyactre 303MHO(MUIOB B TOBPEXKICHUU COCYIHCTOM CTEHKH TaKXKe OOBICHICTCS UX
HEMPOYHBIM CBS3BIBAHUEM C JHIOTEIHAIBLHBIMH KIETKaMu uepe3 B3aumojeiictBue ¢ E- u P-
cenekTuHamu [36].

B To BpeMs kak mpoyHOE MpHIIKMIIAHUE 303MHOGUIOB K SHAOTEIUOIUTAM U UX MHUTPALUs U3
COCYZIOB B TKaHH OCYIIECTBIISIFOTCS TIOCPEICTBOM B3aMMOJCHCTBHSI ¢ MHTErpuHaMu kiacca 1, B2,
monekynamu VCAM (vascular cell adhesion molecule)-1, MAACAM (mucosal addressin cell
adhesion molecule)-1 u ICAM (intercellular adhesion molecule)-1, 2, 3, npencraBieHHBIMA Ha
SHJIOTEIUATBHBIX KiIeTKax [37].

Psin uccnenoBanmii ykasplBaeT Ha CIIOCOOHOCTh 03MHO(PWIOB MPOTYLUPOBATH PAa3INYHBIC
pelenTopsl M AaHTUTCHBI, KOTOPHIE AKTUBHO YYaCTBYIOT B Pa3BUTHUU BOCHAJICHUS COCYIUCTON
cTeHku [38].

B wmemOpanax 203MHOMUIOB MPHUCYTCTBYIOT pEHENTOpPbl K Pa3iMyHbIM  KJlaccam
uMmmyHoroOynmuaoB M, G, A, D u E [39].

[TaroOuonoruueckue >¢GQEKTh, OKa3blBaeMble 303MHOGMIAMU TEepr(epHuecKorl KpOBH,
HOCSIT Pa3HOCTOPOHHUN XapakTep. B uacTHoCcTH, 303MHOMWIBI, MEpEeMEIasch U3 CUCTEMHOTO
KPOBOTOKAa B O4Yar BOCHAJIEHUS, OCYIIECTBISAIOT (HaronuTo3, MOMIONas UMMYHHbIE KOMIUIEKCHI U
MUKpPOOHBIC aHTUTCHEI [28].

Uccnenosanus J. B. Domachowske, K. D. Dyer, C. A. Bonville u H. F. Rosenberg BoisiBrIH,
YTO 303UHOGUIBI, HAPSALY C HEUTpOMIaMu, BEIPAOATHIBAIOT S03WHO(IIBHBIN HEHPOTOKCHH. DTOT
HEHPOTOKCHH  CIOCOOECH  BO3/ACWCTBOBaTb HA  HMHHEPBAIMIO  INAJKOMBIIIEYHBIX  KJIETOK
OpOHXHMAJIBHOTO JIepEeBa, BBI3BIBAS cra3M Melnkux OpoHxoB [40]. B KIMHWUYECKOH mNpakTHKe
J03UHODHMIILHBIA ~ HEWPOTOKCMH  OOHApyKHMBaeTCs B HOCOBOM  CMBIBE,  MOKpPOTE,
OpOHXO0ANBBEONSIPHON JKUIKOCTH, CHIBOPOTKE KPOBM U KallOBBIX Maccax. VccnemnoBanue,
npoBegeHHoe B 2013 rogy Chang-Keun Kim, MD Korean, mnokaszamo, d4ro muma c
HEKOHTPOJIUPYEMOH OpOHXMATHHOW aCTMOW HWMEIOT TIOBBINICHHBIE YPOBHU DO3HMHO(DUIBLHOTO
HEHPOTOKCHHA, a C YMEHBIICHHEM YacTOTHI MPUCTYIIOB OPOHXHAIBLHON OOCTPYKIIMH COJEpIKAaHUE
ATOr0 HEMPOTOKCHHA 3HAUMMO CHUXkaetcs [41].

Jlannble, omybnukoBanHbie B 2017 rTomy, oOTpaxkaloT coaepKaHue S03MHO(UIBLHOTO
HelipoTtokcuHa y 174 3nopoBsix aeteit (Tabmuia).

Tabmuna
PE®EPEHTHBLIE 3HAUEHU A COJIUEP}KAHI/IE
OEKAJIBHOI'O 503MHO®UIIBHOI'O HEMPOTOKCHHA [42]

Bospacm, 200b Konyenmpayust 203unopuivnozo Hetlpomoxcuna
0—12 Mmecsues 7,4 Mr/KT
1-4 ner 2,9 Mr/kr
4-12 ner 0,2 Mr/kr

B 2021 rony uccnenosarenu B. A. Myxopteix, U. A. JlappkoBa u B. A. PeBsikuH nposenn
aHaJIU3 COIePIKaHUs 303UHO(PUIBHOTrO HepoToKcHHa y 192 neteii panHero Bo3pacrta (0T 3 MecsIeB
70 3 JeT) ¢ JWarHo3oM MUIIEBOM ajulepruy C LETbI0 HU3YYEHHS €ro JWHAMUKH B KOHTEKCTE
nueTtoTepanuu. Pe3ynbTaTsl HCCIEIOBaHMS CBUAETEILCTBYIOT, YTO HCIIOJIb30BaHUE IOJIHOIIEHHON
JMETOTEPaNui JIOCTOBEPHO CHUKAET YPOBEHb H03MHO(PHIBHOIO HEHPOTOKCHHA, MapajuleIbHO
YMEHbIIAs KJIMHUYECKHUE NPOSBIEHUS BOCIAJIEHUS M CUMIITOMBI IIUILEBOM ayuiepruu [43].

Panee Takke oTMedanoch, YTO 303MHO(DUILHBIN HEHPOTOKCHH pAacCMaTpUBAETCsl B KauyecTBE
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MOTEHLMAJIBHOTO OMoMapkepa IJis TUArHOCTUKU S03MHO(PHMIBHBIX 3a00JIeBaHUM, a TaKKe MOXKET
ObITh UCIOJH30BaH B MOHUTOPUHTE TUHAMHUKU JEUEHHUS] OPOHXUATBHON aCTMbl U 303MHO(DUIBLHBIX
MOPaXEHUH KETy0YHO-KUIIEUHOrO TpakTa [44].

BepositHo,  perymupys — QyHKIOHIO  203WHO(UIOB B KOHTEKCTE  aJUIEPTUYECKHX
MMMYHOIJIOOYNUH-E  3aBUCHUMBIX M HMMYHOIOOYNuH-E He3aBUCHMBIX 3a00JI€BaHUN, MOMXHO
CHU3UTh PHUCK IMPOrPECCUPOBAHMSI OPOHXOOOCTPYKTHBHOTO CHHAPOMA, a TaKXKe MPEAOTBPATUTh
¢dopmupoBanue GUOPOTUUECKUX MU3MEHEHH B JITKUX U PEMOJICIMPOBAHUE COCYIOB MajoOro Kpyra
kpoBooOparmienus. B maroreneze DI'TI (curmpoma Yapmxa-CTpocc) 3HAYUTEIBHYIO POJIb HTPAcT
n30biTouHas  (OECKOHTpOJIbHASA)  NPOAYKIUS  AHTUHEHUTPOPMIBHBIX  LUTOIIA3MaTHYECKUX
ayTOAHTHUTEJ, HAIllPaBJIEHHBIX MPOTUB LUTOIJIA3MAaTUYECKUX AHTUTEHOB, TaKMX Kak, MpoTeasa-3,
MHUeJIoNepoKcHIa3a u aacrasza [1-3].

VYKka3zaHHBIE IUTOIUIA3MATHYECKUE AHTHICHBI CIIOCOOCTBYIOT IMOBBIIICHHIO MPOHUIIAEMOCTH
MeMOpaH HEUTPOUIOB U, B 3TOW CBS3M, PACCMATPHUBAIOTCS B KaYeCTBE OMOJOTUYECKUX MAPKEPOB
BackyauToB, Bkitouas u OITI. Tak, mo omyOIMKOBaHHBIM JaHHBIM, Y OOJBIIMHCTBA MAIIUEHTOB C
OITl BeIBIAIOTCS  AHTHTENAa K  [MTOIDIa3ME€  HEHUTPO(HIIOB, HANpaBJICHHBIE IPOTHB
MHUeNIoNepoKcHuia3bl U TporenHassl-3 [45]. B mnacrosimee Bpemss AHIIA mnoapasnensitorcst Ha
uutornazmarnyeckue (c-AHIIA) u nepunykieapusie (p-AHIIA). Ilossnenue p-AHIIA c
AaHTUMHEIIOTIEPOKCHIa3HON aKTUBHOCTBIO Oosiee xapakTepHo mis manueHtoB ¢ DITI [46, 47].
[TpomyKTHI pa3pymeHHBIX HEUTPO(UIOB B F03MHO(HIOB BHI3BIBAIOT MOBPEXKICHHE CTEHOK MEIKHX
COCY/IOB. Are3us JIEUKOUUTOB K COCYIMCTON CTEHKE (aKTuBalms T-TUMQOLIUTOB) MPOBOIHUPYET U
MOJACPKUBACT DS03WHOPIIBHOE BOCHalieHHe. B  pa3BUTUM BACKYIMTOB MEJKHX COCYIOB
HEMAJIOBAXHYIO POJb WUrpaeT MMMyHONoOynanH E, koTopwiii amcopOupyercss Ha MOBEPXHOCTH
0a30()MI0B U MAaCTOLMTOB, BBI3bIBAS X Pa3pyIICHHUE U BHICBOOOXKICHHE B KPOBb BOCIIAIHTEIBHBIX
Meauatopos [48].

HccnenoBanust ~ MOKa3bIBAIOT  MPSMYIO  3aBUCHUMOCTh  MEXIY  KOHIIGHTpaluei
uMMyHOoroOynuHa E  w  ypoBHeM  203MHOMUIMM  T[PU  TOJUIO3HOM  PUHOCHUHYCHUTE,
MIPEANOIOKUTEIHHO 00YCIOBIEHHYIO TeHeTHUYeCKUMHU (pakTopamu [49].

BaxxHO OTMETHTH, YTO CTUMYISLUS JIUMQOLMTOB ajNIepreHaMu CIOCOOCTBYET YCUIIEHHIO
MPONYKIIMH BOCHIIAIUTEIbHBIX IUTOKWHOB, BKIIOUAsi MHTEPICHKUHBI-S, 4 U 2. DTOT (aKT sABIseTcs
noaTBepkAeHrueM Toro, uro OI'TI nmonrme roapl mposiBIAETCS aAJUIEPTUYECKUM BOCIAJIEHUEM
pecnuparopHoro tpakrta (1 craaus), 503MHOQUIBHBIM TacTPUTOM HJIM ITHEBMOHHEH. Bo3MokHO,
MPOAOJDKUTENbHAS MPOAYKLUS HMHTEpJIEWKHHA-5 OKa3blBae€T HEraTMUBHOE BO3JEHCTBHE Ha
co3peBaHue M mponudepanuio 303uHOPUIOB. [lanmentsr ¢ OI'T] yacTo MMEIOT MOBBILICHHbIE
ypoBHU uMMyHornoOynuHa E B ceiBopoTke KpoBH. B 3TOil cBsI3M, cieqyeT ydecTs, uTo y jull 0e3
anyepruyeckux 3abosjeBaHUl UMMyHONIOOynMH E-aHTuTena mnpuCyTCTBYIOT B  HEOOJBIIMX
KoJIm4ecTBax, cocranisis Bcero 0,05% ot o01iero kouyecTBa BCeX UMMYHOITIOOYIMHOB, B TO BpeMs
KaKk UIMMYHOIIIOOYnHH G CBIBOPOTKH KpOBH cocTaisieT 75%. IloaToMy coueTanue 303MHOGMINY C
MOBBIIIEHHBIM YPOBHEM MMMYHODIOOYIMHA E MOXeET Ciy>KUTh J10Ka3aTelbCTBOM allIepruyecKoil
peakiy HpU XPOHUYECKOM MOJMIIO3HOM PUHOCHHYCUTE, OCOOEHHO Y JHUI[ C ajuIeprU4ecKUM
aHaMHe30M. JTOT (haKT MOJUEPKUBAET AJIIEPTUUECKYIO TEOPHIO pa3BUTH JaHHOM natonoruu [49].

BaxxHo Takxke OTMETHUTh, YTO 303WHOQPMIBI MOTYT COJEpXaTh BEIIECTBAa, CIIOCOOHbBIE
MOBPEX/aTh CIIM3UCThIE 000IOUKH, SHIOTEINH COCYI0B U SHI0KapA. OHUM U3 OCHOBHBIX OPTaHOB,
I7ie MPOUCXOIAT ONMCaHHbIE W3MEHEHMs, sABstoTcs Jjerkue. OI'Tl mposBisercs craguiiHO: OT
MH(}EKIMOHHO-aJNIEPTUYECKOTO PUHUTA, CUHYCUTA U SMUCKIEPUTAa — JI0 CHHJIPOMa OpOHXHUAIBHOM
O0OCTPYKITNH, JIETOYHOW MH(PUIBTPAIIUNA U HEKPOTU3UPYIOIIETO BACKYJIUTa ¢ 203uHOGMINEl. BaxkHo
nofuepkHyTh, uro npu IOI'TI, Ha poHe obocTpeHHs OPOHXHMATBHON ACTMBbI, B JIETKUX BO3HHMKAIOT
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MOJIUCEIMEHTapHble MHQUIBTPAThl, YacTO JBYCTOPOHHHE M MHUIpUpYIOLlero xapakrepa. l[lpu
CBOCBPEMEHHOM  HayaJle [aTOTeHETUYECKOW Tepamuu, OCOOEHHO TpU  HCIOJIb30BaHUU
[IIOKOKOPTUKOUAOB, 3TU HHPMIBTPATHI ObICTpO HcuesatoT. Kpome toro, mpu DI'TI MoryT Bo3HUKATh
QJIbBEOJISIPHBIC KPOBOMBIUSHHS C 00pa30BaHMEM ILJIEBPAIBHOTO BBINOTA (THAPOTOPAKC). AHAIM3
IUIEBPAJIBHOTO BBINIOTa YacTO BBISABISET 3HAYUTEIHHOE KOJIUYECTBO HO3MHO(DUIOB. Y TaKux
MAUEHTOB 3a00JIeBaHHE COIMPOBOKIACTCS YACThIMU OOOCTPEHUSIMU OpOHXHMAIBHON acTMbl M
KOXXHBIMH ~ TIPOSIBJICHUSIMH, YCTOMUMBBIMH K TEpalmuu. ODO3MHOPHIBHOE TIpaHylIeMaTo3HOe
BOCHAJICHUE XapaKTEPU3YETCsl HE TOJIBKO BOBJICUEHHEM B IIATOJIOIMUYECKHM MPOLIECC AbIXaTeIbHBIX
nyreid (OpoHXHalbHasg acTMa) M Pa3BUTHEM HEKPOTU3MPYIOIIETO BACKYJIUTa COCYIOB MEJIKOIro
Kanuopa (303uHOGIINS KPOBH), HO U MMOPAXKEHUEM IPYTUX MapeHXUMAaTO3HbIX opraHos [1-3].

OI'Tl Hepenaxko mpoOSBISETCS HaYaJIbHBIMH CHUMIOTOMAaMH, CBSI3aHHBIMH C IOPaK€HUEM
KETYIOYHO-KUIIEYHOTO TPaKTa. Y TMAalUEeHTOB YacTO HAOIIONAIOTCS CIEIYIOIIUe IPOSBICHUS:
1) 6011, OXBaThIBAIOLIME BECh JKUBOT U JAHapes, SBISIIONIMECS IPU3HAKOM HO3MHO(UIBLHOTO
racTpOdHTEpUTa; 2) pa3BUTHE aOJOMHHAIBLHOTO MIIEMUYECKOTO CHUHApPOMAa — KaK pe3yJbTar
BOBJICUCHHUSI B TATOJIOTUYECKUN MTPOIIECC MEJIKUX OpBIKEEUHBIX cOCynoB [S1].

[Tpu mporpeccupoBanuu DI'T] B 061acTh HKEITyIOYHO-KHIIEYHOTO TPAKTa MOTYT BO3HUKHYTH
Cepbe3HbIe OCIOXKHEHUS, TaKhe KaK KpOBOTEUeHHUs, mepopalus CTEHKH KHILIKH, KUIIeYyHas
HEMPOXOJUMOCTD, & TAKXKE PA3TUTOMN WU JIOKATbHBINA MEPUTOHHUT [52].

[lopaxeHue MeNKUX COCYIOB MHOKap/a COIPOBOXKIAETCS pa3BUTHUEM KOPOHAPUTOB U
CEpJICUHON HEOCTaTOYHOCTH, MPEACTABIAS BHICOKUI pUCK (opMupoBaHusi TpoMOOB. [1lo naHHBIM
OTIENbHBIX HuccienoBareneid [18], HecMoTps Ha TO, YTO TOPaXEHUS KOPOHAPHBIX COCYIOB
(kopoHaput), Muokapaa (303MHOGUIBHBIA MHOKAPAUT) M IepuKapAa (BBITOTHOW IEPUKAPINT)
peructpupytorcs auib y 20% MnauneHToB, OHU, TEM HE MEHEE, SBJISIOTCS OCHOBHBIMU IPUYMHAMMU
no 50% uneranbHBIX HMCXOmoB. [Ipym MarHMTHO-pE30HAHCHOW ToMorpaduu cepAna NpU3HAKA
MOpaXeHUs] MUOKapjAa M IMepuKapja IOCTOBEPHO BBIABIAIOTCS wyamie. Hampumep, B pamkax
peructpa no Yapmxka-Crpocc, kapauoMmuomnaruss ormedanace B 16,4% ciyuaeB cpeau 338
rmanueHToB [53].

[Ipu TsKesOM TedeHMM 3a00JieBaHUS, BCIEACTBHE YCHJIEHHON MMrpaluu 303MHO(DHUIIOB B
cepale, pazBuBaeTcs GuOPO3 FHAOKApa ¢ PECTPUKTUBHOM KapanoMuonaruel. [lopaxxenne Menkux
COCYZI0OB MHMOKApZa COIPOBOXKIAETCSI PA3BUTUEM KOPOHAPUTOB M CEPIAEYHOM HENOCTATOYHOCTH,
MpEJICTaBIsIsl  BBICOKMM  puck  ¢opmupoBaHusi  TpomOoB. Ilo  1aHHBIM  OTAENBHBIX
uccinenosareneii [18], HecMOTps Ha TO, 4YTO MOPAXKEHHS KOPOHAPHBIX COCYHAOB (KOPOHApHT),
MHOKap/a (303uHO(UIBHBIN MUOKapAMT) U MepuKapAa (BBIMOTHOM MEPUKApANUT) PEerucTPUPYIOTCS
muub 'y 20% mnanueHToB, OHU, TEM HE MEHee, SBISIOTCS OCHOBHBIMM mpuunHamMu 110 50%
JeTalbHBIX HMCX00B. [IpM MarHuTHO-pe3oHaHCHOW Tomorpaduu cepAala MPU3HAKK MOPaKEHUS
MHUOKapJa M IepuKapJa IOCTOBEPHO BBIABIAIOTCS uvamie. Hampumep, B pamkax perucrpa Io
Yapmxa-Crpocce, kapauomuonarus ormevanachk B 16,4% cioyuaes cpeau 338 nanueHTos [53].

IIpu TspKENOM TeueHHM 3a00JIeBaHUs, BCIEJACTBHE YCHJIEHHOM MUTpalMy 303MHO(UIIOB B
cepale, pazBuBaercsa (puOPO3 IHAOKApAA C PECTPUKTUBHON Kapauomuonarueil. Cunnpom Yapxa-
Crpocc 4acTo HayMHAET MPOSIBIATBCS C MOPAKEHUS HKETYIOYHO-KUIIEYHOrO TpakTa, 4YTO
o0yci1aB/IMBaeTCs HECKOJBbKMMM XapaKTepHbIMU CHMIITOMaMHU y TAalMEeHTOB. B mepByio ouepens,
BO3MOXKHO TOSIBIIEHHE OOJIM 10 BCEMY JKHUBOTY M CONPOBOXKIAIOIIEH €€ Auapeu, YyTo MpeICTaBIseT
co0Oi TposiBIEHHE HS03MHOQMIBHOIO racTposHTepura. Kpome Ttoro, HaOmiomaercss pa3BHTHE
abJIOMUHAJIBHOTO MIIEMUYECKOTO CHHApPOMA B pE3Y/bTare MOpPaKEHUS MEJIKUX OpbDKEeUHBIX
cocynos [51].

[Ipu nanpHelmeM nporpeccupoBaHuu cuHapoma Yapmka-CTpocc B 00macTd >KelTyaodHO-
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KHMIIEYHOTO TPAaKTa MOTYT BO3HHUKHYTb TAaKHE CEPbE3HBbIE OCIOXKHEHHS, KaK KpPOBOTEYCHHS,
nepdopaiys CTEHKN KUIIKH, KHIIEYHAs HEPOXOIUMOCTh, a TAKXKE Pa3IMTON MM JOKAIU30BaHHBII
MEePUTOHHUT [52].

[Topaxenus: MEJIKHX COCYIOB MHOKapJa COINPOBOXKAAIOTCS Ppa3BUTHEM KOPOHAPUTOB H
CepAICYHOI HEJOCTaTOYHOCTH C BBICOKMM PUCKOM 00pa3oBaHusi TpoMOOB. I1o JaHHBIM OTIENBHBIX
aBTOpOB [18], XOTs mopa)keHHss KOPOHAPHBIX COCYNOB (KOPOHAPHT), MHOKapAa (303MHO(MUIbLHBINA
MHOKApJUT), MepHKapAa (BBIIOTHON NepuKapAuT) orMedarorcss jumb y 20% OOJbHBIX, TEM He
MeHee OHHU o0ycnoBnuBalOT a0 50% ¢aranpHbiXx ucxomoB. [Ipy MarHUTHO-pE30HAHCHOU
TOMOrpaduu cepAa JOCTOBEPHO Yallle BhIABISIOTCS IPU3HAKY [TOPAXKEHUS] MUOKapAa U epUKapAa.
Tak, B pamkax u3BectHoro perucrpa no JI'Tl, kapaunomuonarus ormedanace B 16,4% ciyyaes
cpeau Bcex 338 nmanumenToB [53]. Ilpu Tsxenom TedeHUH 3a001€BaHMsl, U3-3a YCUIICHHOW MUTPALUN
503MHO(UIIOB B CEpAIe, pa3BUBaeTCs GUOPO3 HHAOKAPAA C PECTPUKTUBHON KapAHOMHOIATUEH.

Kak yrBepxnaercs B snureparype [54], OI'Tl xapakrepusyercsi pa3iuyHON CTENEHbIO
HEBPOJIOTUYECKUX HAPYIIEHWHM, BKJIOYas HApYILICHHE CO3HAHUSA, TUIEPKUHE3, ICUXMYECKHE
paccTpoiicTBa, reMunapes, HHCYJIbThl 1 MO3TOBYIO KOMY. B penkux ciyyasix oTMedaercs cOueTaHue
JIETOYHBIX HMHQWIBTPATOB C MHOXXECTBEHHBIMH MOHOHEBPUTAMH WM CEHCOPHO-MOTOPHOM
nonuHeiponarueil. ComiacHO npoBeaeHHOMY uccienoBanuto, y 70% mnamuentoB ¢ Ol
HaOII0JaI0TCs MHOXKECTBEHHBIE MOHOHEBPUTHI, a peke — CUMMETpPUYHbIe oauHelponaruu [18].

B oTaenpHBIX ciiydasx perucTpUpYyrOTCsS HIEMUYECKas HeHWpoIaTusl 3pUTEIbHOrO0 HepBa U
MOpaXEHUE HEPBHBIX CTPYKTYp 3aaHell uepenHoil siMku. A. W. Hcaiikun u coast. (2017),
onuceiBaroT ciaydaid OI'Tl y 72-neTHel KeHIIUHBI ¢ HEBPOJIOTMYECKUMHU PacCTPOMCTBAMHU, KOTOPbIE
pa3BUIINCH Ha (POHE OPOHXHMAILHON aCTMbI U XPOHUYECKOH OOCTPYKTUBHOM 00j1€3HM Jerkux [55].

CornacHo AaHHBIM HMX 0030pa, MOpakeHUs LEHTpajdbHOW HepBHOW cucrembl npu OI'TI
BCTPEYAIOTCs NPUMEPHO Yy 27% NanueHTOB U MPOSBISIOTCS B BUJE MHOXKECTBEHHBIX JIAKYHAPHBIX
MH(}APKTOB roJIOBHOTO Mo3Ta [55].

B HeKoTOpbIX ciydasx MOpa)KeHUs LEHTPAJbHOM HEPBHOM CHUCTEMbI MOTYT OBbITh IEPBBIMU
KInHnYeckuMu niposBiienusimu OI'TI [56, 57].

OCHOBHBIM THCTOJOTHYECKHM THUIIOM MOpaxeHus mnoyek y mauueHtoB ¢ OI'Tl sBusercs
pa3BUTHE MaJOMMMYHHOTO TJIOMEpYJIOHE(PHUTa, MPOSBIAIONIETOCS CHUMITOMAaMH OT MOYEBOIO
CHUHJIpoMa (TemMaTypuss W MHHHMMAalbHas NPOTEUHYPUs) — 1O MOAOCTPOro (37I0KaueCTBEHHOTO)
moMepynonedpura [58, 59].

Cnenyer orMeTuTh, 4TO mnopaxkeHus nouek npu OI'Tl He SBIAIOTCS YacTbIM SIBIICHUEM.
CornacHO JaHHBIM HECKOJbKUX HccaenoBanuil, y 50% mnamuentoB ¢ OI'Tl nHabmionarorcs
MOJIMAPTPAJITUU M APTPUTHI, COMPOBOXKAAIOIIKECS MHANTUsAMHU. Kpome Toro, mopaxxeHusi KO U
OTNIOPHO-JIBUTATEILHOTO arlapara MOTYT HPOSABISATHCS CETYATOM JIMBEIOM, y3JI0BAaTOM 3PUTEMOM,
peLUANBHUPYIOIIEH KpanuBHULIEH, TypIypoi, meTexuei, apTpajiruei, Muanruei u aprpurom [60].

B cnydae Tskenmoro TeueHMs 3a00J€BaHUS OTMEYAIOTCS KOXHBIE HEKpPO3bl M ITOJIKOXKHBIE
y3€JIKH, KOTOpbIE MPOSBISIOTCS B BUJIE Ay U Y3JI0B Ha pa3ru0areabHON MOBEPXHOCTH BEPXHUX U
HIDKHUX KoHeuHocTed. JluddepeHunanbHblii  AMAarHo3 303MHO(UIBHOIO TIpaHyllemMaro3a ¢
nonuanruutoM (cuniapom Yapmxka-Ctpocc). B knmnuueckodr mnpaktuke OI'TI  HeoOxomumo
muddepenuupoBate ¢ gpyrumu  AHIIA accounupoBaHHBIME  BacKyIWTaMH, TaKUMHU Kak
rpanynemaro3 Berenepa, 303uHo(UIbHAS THEBMOHUS M THUIIEPI03UHOGMIBHBINA cuHapom [1, 9, 11].
VY nammentoB, crpagatomux OITI, yBenmuuenue »03uHOPUIOB B mepupepuyecKoil KpoBU
oOHapyxuBarT mpuMmepHo B 80—97% cimydaes [16].

Cnenyer yuduThIBaTh, YTO TMpPU TNPUMEHEHHH IJIIOKOKOPTUKOMIHOM Tepamnuu ypOBEHb
503MHO(UIIOB B NepuepruecKoil KpOBU MOXKET OBICTPO CHMXaThCs. MccaenoBanus yka3bplBaloT Ha
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HEOOXOAMMOCTh BKJItOUeHUs B auddepennnansubiii nuarno3 OI'TI aHanm3a cepojornyecKkux
MapkepoB BUY-uHpeknum, TOKCOKapo3a, a TakkKe ONpeeIeHHe TUTPAa CBHIBOPOTOUYHBIX
UMMYHOTJIOOynMHOB K acmeprmmie3dy [1-3]. Kpome Toro, pexomeHmyeTcssi TpOBEICHUE
MUKPOOHOJIOTUYECKOTO aHaJInu3a MOKPOTHI W/WIA CONEPKUMOTO OpOHXOAILBEONSPHOU JIABAKHON
KHUJIKOCTH, OLICHKA aKTUBHOCTHU TPUIITA3bl U YPOBHS BUTamMuHa B12.

JlnarnocTrka 303MHO(UIBLHOTO IpaHysemMaro3a ¢ noiuanruurom (cunapom Yapmxa-Crpocc).
Myxckoit mon, Bo3pact 40-55 net, nuddy3Hble XpUNBl B JIETKUX WIM 3aTPYJHEHHOE JbIXaHHE,
PEHTTEHOJIOTUYECKUE W3MEHEHUS B MPHUAATOYHBIX Ta3yxax HOca W/WiM OO0JIeBOM CHHAPOM,
MHO>KECTBEHHAsl TMOJMHEHpomaTusi MO THUIIy <«IIepUaToK», COAepX aHHe HS03WHOPUIOB B
nepudepuyeckoir kpoBu Oonee 10% mnpu mnoacuere neiKouUTapHONH (GOPMYINBI, YBEIHUEHUE
ckopoctu ocenanus 3purpouutoB (COJ), a Takke BbICOKUE KOHIIEHTpauuu C-peakTHBHOIO Oelika,
UPKYITAPYIONIEr0 KMMYHHOTO KOMILIEKCa, MMMYHOTIIOOyniHA E, peBMaTonHoro hakropa u TUTPHI
AHIIA co cnennpuyHOCTRIO K MUEIONEpOKcHaase (crnernuduuecKuii KMMYHOJIOTHYSCKHI MapKep)
— HaJu4Me BCEX 3TUX KpUTepueB Aenaer knuHudeckuid nuarHo3 OI'TI Becbma Beicokum. Kpome
TOTO, BBISBIIEHHE COCYIMCTBIX TPaHyJIeM M S03MHOPHIMU MyTEM MpOBEeNEHUs Ononcuu Hambomee
JOCTYITHOM MTOPA)KEHHOM TKaHU JAOTOJHUTEIIHO MOATBEPKAAET TUArHO3.

B Hactosimee Bpemsi American College of Rheumatology Bbimensier 6 aumarHoCTHUECKHX
kputepueB JI'Tl (curmpom Yapmxa-Ctpocc) [61]: 1) OponxumanbHas actMa; 2) 303UHOGUIHS
coiie 10% ot o61iero koimMuecTBa JIGUKOIUTOB; 3) MOHO- WJIM TOJWHEHpomnarus; 4) JEeroyHbIe
WHQUIBTPATHI IO TAHHBIM PEHTTEHOJOTHYCCKOTO UCCIICOBAHUS, 5) MATOJIOTHS TaiMOPOBBIX TA3YX;
6) BaCKYJIMT U SKCTPaBACKYISIpHAs 503UHODIINS MO TaHHBIM OHOIICHU.

CormacHO MHOTOYHMCIICHHBIM JIlaHHBIM, Hanuuue 4 u 0OoJjee NPU3HAKOB SBISETCS
cneruduanbM s DT B 99,7% [1-3, 62].

Jleuenue 303uHOPHILHOTO TpaHylemaro3a ¢ noiauanruutoM (cuHapom Yapmka-Crpocc). C
y4eTOM  aKTHBHOCTHM  3a0oieBaHus, B  KayecTBe Oa3MCHOM  Tepaluud  UCIOIB3YIOTCS
[IIOKOKOPTUKOUIBL. PekoMenayeTcst HadnHath ¢ mpeaHu3onoHa B 1o3e 40—60 Mr ofauH pa3 B CyTKU B
TeyeHue 4 Hemenb, C TMOCIACAYIOIMUM TOCTENEHHBIM CHHXCHHEM JO03bl TMOJ KOHTPOJIEM
JabopaTOPHBIX MapaMeTPOB aKTUBHOCTHU 3aboneBanus. [lomnepxuBaroras 103a NIFOKOKOPTUKOUIOB
cocTtaBnseT 7,5 Mr B cyTKd. VHTEpeCHO OTMETHUTb, YTO TpPU TaKOM Tepanmuu MIECTHICTHSSA
BBDKMBaEeMOCTb MpeBbimiaet 70% [16].

[TonmHOE MpeKpaleHne IOKOKOPTUKOWIOB BO3MOYKHO HE paHee, ueM 4epes3 roJ] oclie Hadasia
tepanuu. CoryacHO pOCCUUCKUM PEKOMEHIAIMAM, MOHOTEPAITUS TIIFOKOKOPTUKOUAMU MOXKET OBITh
MPUMEHEHA B Clyyae OTCYTCTBHS OPraHOMAaTHUU, Yrpoxkarolied (pyHKIMU WM KU3HM ManueHTta. B
cnydae BoissBneHuss AHIIA B kadecTBe mMOAIEpKHUBAIOIIEH Tepamuu paccMaTpUBACTCS
HCIIONIb30BaHuE MeToTpekcara B o3¢ 10—-30 Mr B Heeno COBMECTHO ¢ (poueBoit Kucimotou [63].

OnTuManbHas MPOAOKUTEIBHOCTD 3TON TepaNuu O0CTAETCS HEONPEIETICHHOM, HO HEKOTOPhIE
WCCIIEIOBaHUS TpEANaraloT TMpPUMEHEHHe MeToTpekcata B TeueHue 18-24 wmecsneB mocie
JTOCTHKEHUS peMuccud [2, 3].

B cmywae coxpanenus Bbicokoi akTtuBHOCTH OITl, pexoMeHIyeTcss paccMOTPETh
BO3MOXKHOCTh ~ JIByXKOMITOHEHTHOW Tepanuu: TIIOKOKOPTUKOWABI + 1ukiodochamMua Uiu
TTIOKOKOPTUKOUJIBI + a3aTUOIPHH, C KOHTPOJIEM NEpUPEPHUIESCKOTO aHATTN3a KPOBH.

CornacHo oOHoBieHHBIM pekoMmeHaanusM American College of Rheumatology ot 2021
rona [1], mpu uaaykiuonHoi Tepanuu DIl ¢ oTHocUTEeNnbHO JETKUM TeueHHneM 3aboneBanus (0e3
YTPO3bI JKU3HU WJIH TIOPKEHUS JKU3HCHHO BaXKHBIX OPraHOB), a TAKKe MPU YMEPEHHO HHU3KOM
YPOBHE JT0Ka3aTeIbHOCTH, MPEANOYTUTEIIPHBIMA METOIAMH SIBJISIOTCS KOMOWHAIIMN: METOTpEeKcara
C TIIIOKOKOPTHKOMJIAMHU; a3aTHOMPHHA C TIIOKOKOPTUKOHMIAMHU; WIM MHUKOpeHonara ModeTuia ¢
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[IIOKOKOPTUKOUAAMHU. BaXHO OTMETUTb, YTO Yy TALUEHTOB CO CKOPOCTBIO KIYOOYKOBOM
¢bunpTpanu MeHee 60 MII/MUH clielyeT IPUMEHATh METOTPEKCAT C OCTOPOKHOCTBIO.

B cnydae pedpakTepHOCTH K CTaHIAPTHON Tepanmuu Wik penuauBupytomiero teueHus DI TI
paccMaTpuBaeTCs BO3MOXKHOCTh TPHUMEHEHHs Memnojim3ymaba. DTOT mpemnapar OIOKUpyeT
B3aUMOJICHCTBUE MHTEPICHKUHA-5 ¢ 000JI0UCUHBIMU PELIENITOPAaMH Y03MHOPHIIOB, MOAYIUPYS, TEM
caMmbIM, poCT, AU((HEpPEeHLUUPOBKY, AKTUBAIMIO, BBDKMBAEMOCTb M MHIPALUI0 303UHO(DUIIOB.
Pexomennyercst Ha3HaueHue Menonu3ymada B 1o3e 300 Mr moAKOXKHO Kaxasie 4 Henenu [2].

HccnenoBanus MOKA3bIBAlOT, YTO MPUMEHEHHE MEMNojn3yMalda 3HAYNUTENIbHO YBEIMYHBAET
4acTOTy KJIMHUKO-abopatopHoil pemuccun OI'Tl, compoBoxkaaschk crepouaocOeperaromum
3¢ (HEKTOM U CHIKEHUEM YacTOThI 000CTpeHM 3a0oaeBanus [64, 65].

B nocnennue roapl B KauecTBE ajlbTepHATUBHOW Tepanuu s jgedeHus OI'TI pexomenayercs
IIPUMEHEHNE MOHOKJIOHAIbHBIX AHTHUTEN, HAIIPABJIECHHBIX IPOTUB ITOBEPXHOCTHOrO aHTurena CD20
B-nmumdonuro. Ocoboe BHUMaHUE yAenseTcss Npenapary pUTYKCUMal, KOTOPbI 3HAYMTENIBHO
CHWKaeT KOJIMYECTBO M AKTUBHOCTh B-muMQOLMTOB B NOpak€HHbIX TKaHAX, oOecreduBas
KIIMHUKO-Ta0oparopHyto pemuccuto [66, 67]. Bpemenme purykcumMaba OCYIIECTBIISIETCS
BHYTPHUBEHHO MEJICHHO B J103€ 375 Mr/mM2, ¢ mpeaBapuTelIbHBIM BHYTPUBEHHBIM BBeieHneM 100 mr
METHJIIPEAHNU30JIOHa exeHenenbHo. st poctiwkenus >@dexruBHocTu seyeHuss OI'TI oObuHO
TpeOyeTcs IpOBeIeHUE HE MEHEee YeThIpeX KypcoB UH(DY31H puTykcumMaoa [68].

Opnnako, BBICOKHE 3aTpaThl U CEpbe3HbIC HEXKeNnaTelbHbIe A3((HEKThl pUTyKCMada, 0COOCHHO B
MIOCJIEKOBUAHBIN NIEPUOJI, CYLIECTBEHHO OTPAHUYUBAIOT €r0 MPUMEHEHUE B KIIMHUYECKON MTPAKTHKE.
Hanpumep, cinyyan Tspkenoro OpoHXocmasma, CBsi3aHHble C MHQYy3Hed purykcumaba, Obuin
onucanbl B pabote M.-A. Bouldouyre, P. Cohen u L. Guillevin [69].

Tskenble O0CI0XKHEHUS IPU NPUMEHEHUH PUTYKCHMada B JICUEHUH MMMYHOBOCHAIUTEIbHBIX
3a00JIeBaHUH TaKKe JOKYMEHTHPOBaHBI [70].

B cBsi3u ¢ 3TUM npuMeHeHue puTykcuMmala B KIMHUKE BHYTPEHHUX OOJIe3HEH IMpOnoIKaeT
TpeOOBaTh OCHOBATEIILHOTO 00OCHOBaHUs. IlpumeuaresnbHO, 4YTO B psjge ciydaeB 3PQexT
ukiodgocdamuna cpaBauBaeTcs ¢ dpdekroM puTykcuMada. ONTUMAIBHBIN PEKUM TPUMEHCHUS
nukiopochamuia B (GopMe BHYTPUBEHHOW MYJIbC-TE€pauu OOECHEUMBAET BBIPAKEHHBIN
TepaneBTUYeCKUi 3((PeKT NP MUHUMAIBLHOM MPOSBICHUU HEXeIaTebHbIX MOOOUHBIX 3(h(HeKToB,
TaKMX KaK HEUTPONEHMUs, TE€MOpPParnyecKuid LHUCTUT, OHHTEPOKONIUT u aApyrue. ComiacHo
UCCIeNoBaHUsIM, LuKiIopochamua, npumensemelii npu OI'Tl, mpennuceiBaeTcss BHYTPh B J103€
2 mr/kr/cytku [1-3].

ITpu BBICOKOH cTeneHH aKTMBHOCTH LUKIO(hochamul IpuMeHsercs B popMe BHYTPUBEHHON
NyJIbC-TEpaii B COYETAaHUM C IIIOKOKOpTHKouAaMmu. IlepBele Tpu uHQy3un nukiodocdamuna
OCYIIECTBIISIIOTCS C MHTEPBAJIOM B 2 HEAENH, a MOcjenylolue — OJuH pa3 B 3 Henenu. BaxHo
OTMETUTh, YTO TMpPU HATUYUM CHIDKEHUS (QWIBTPALMOHHOW (QYHKIMM TOYEeK JI03UPOBKa
nukiodochamMua yMeHbIIaeTCs B /1Ba pa3a. B ciydae mopakeHHs MOYEK M JIETKUX, a TaKXke Mpu
OBICTPOM  CHIKEHMHM (UIBTPALMOHHOW (YHKIMH TIOYEK, AapTepUaIbHOM THIEPTEH3UH WU
H03MHO(PHIINHN, PEKOMEHAYETCS PAacCMOTPETh BO3MOXKHOCTh MPUMEHEHHUs IiazMadepesa U Mynbe-
Tepanuu MeTUINpeaHNn3010HoM B f103e 1000 mr/cyTku B Tedenue 3 nueit [59].

[Ipu BeIpaxkeHHOW akTUBHOCTH DTl M mopaxeHun Nerkux (aabBEOISPHBIE KPOBOUIIHUSIHHUS),
PEKOMEHYeTCsl MCIIOJb30BaHWE OpPOHXONUTHUECKUX TIpernaparoB, TaKUX Kak (opMOTepo,
canpOyramon, (QeHorepon, canpMerepod. IIpuMeHeHMe  aHTAaroOHHCTOB  JIEMKOTPHEHOBBIX
pELenTopoB ONpaBIaHO IMpH MpeolrajaroleM MNOpaXeHUHW pecnupaTopHoi cuctemsl. [lpu
COXpaHEHUHU OpoHXHaTbHON o0cTpyKUHU MO>KHO WCIIOJIb30BaTh MHTAJIIUOHHbBIE
[IIOKOKOPTUKOUBI, Takue Kak Oekiamera3oH, OynecoHun], ¢umoTukazoH. COmIacHO TEKyIIUM
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pexkomeHmanusM [71-73], BHyTpUBEHHOE MPUMEHEHHNE MMMYHOITIOOYJIMHA B KaueCTBE Mperapara
BTOPOI JIMHUK Yy TALMEHTOB C HEMpepbIBHO-penuanBHpyromuM TeueHueM OI'TI gomyckaercss Ha
¢doHe JeYeHns IITIOKOKOPTUKOUIAMU UJIM BO BpeMsi OEPEMEHHOCTH, a TaKXkKe IMPH METUKaMEHTO3HOH
TUIMOraMMarioOyIMHEMUN C TSDKETBIMU/9acThIMU MH()EKIIMOHHBIMH OCIIOXKHEHUsIMHU. Heobxomumo
MOMYEPKHYTh, YTO  [MalMEHTaM, [OJYYalOIlUM  IJIIOKOKOPTUKOMIBI U (WJIM)  JIpyrue
MMMYHOCYIIPECCUBHBIE Tperaparbl, BBEICHUE MUBBIX OCJIA0JIEHHBIX BaKIMH IMPOTHUBOMOKA3aHO.
CBoeBpeMEHHOE TpPUMEHEHHE DIIOKOKOpTUKouAoB mpu OI'Tl cymecTBeHHO yiydmiaer oOLIuii
pOTrHO3 3a00ieBaHus. B HEKOTOPHIX HAOMIONCHUAX OTMEYAETCs, YTO MOMBITKA CHIKEHHS J103BI
[JIIOKOKOPTUKOUJIOB ~ COMPOBOXKIAIOTCS  BO30OHOBJIIGHWEM  aKTUBHOCTH  3aboneBanus [6].
JleranbHocTh manueHToB ¢ DTl 6e3 jeueHUs B TeUEHHE TPEX MECAIEB C MOMEHTAa JUarHOCTUKU
nocrturaet 50% [16].

3axmtouenue. JI'TI kak Bapuant AHIIA-acconMupoBaHHBIX BAaCKYIUTOB BCTPEYAETCS PEIKO.
bone3np HaumHaeTcs, Kak MPaBWIO, C IOPAKEHUS PECHUPATOPHOrO TpPaKTa U Yalle
JIUArHOCTUPYETCA y JIMI CTaplIuX BO3PACTHBIX TIpyII, OCOOEHHO Ha (oHE KOMOPOMIAHOMN
[IATOJIOTMH, YTO CYILIECTBEHHO 3aTPYIHSAET CBOEBPEMEHHYIO IMarHOCTUKY U NPOBEJIEHUE TapreTHOU
Tepanuu. B peasbHON KIMHUYECKON IpakTUKE IpernaparaMu mepBoro BbiOopa B jeueHun OITI
OCTaIOTCSI TIIOKOKOPTHKOMABI M 1HKiIodochamua. B ciydae BbICOKOM akTHBHOCTH 3a00JieBaHUS,
OCOOCHHO TMpPU NPEUMYIIECTBEHHOM TOPaXEHUU cepAla, MPUMEHEHHE MYIbC-Teparuu
METHJIIPEAHN30JIOHOM CUYUTAETCS OompaBiaHHbIM. BMmecte ¢ Tem 3(ppeKTUBHOCTD puTYyKCMMaba Win
Menonuzymabda B neueHun JI'TI Bce emie sBiseTcs MpeIMeToM JUCKYCCUN HM3-3a IIUPOKOTO CIEKTpa
HexKenarenbHbIX A((deKkToB, YTo TpebyeT MajdbHEHIIMX HUCCIENOBAaHUM U OOCYXKICHHS B
MEIMIIMHCKOM COOOIIECTBE.

Uccnedosanue ne umeno cnoHcopckou no00epIHCKU.
Aemopwi 3a561510m 00 OMCYMCcmeuu KOHQIUKMA UHMePecos No NPeoCMAsIeHHOlU cmambe.
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Annomayusa. llpoBeneH [eTalbHBIA aHAJIW3 JIMTEpPAaTYypbl M TpEACTaBleH  paz0op
COOCTBEHHOI'O KJIMHMYECKOTO Cllydas BEJACHUs MAlMUEHTKU ¢ TpOoMOO30M BEH HM)KHUX KOHEUHOCTEH
U TpOMOO3MOOIMENH JIETOYHBIX apTepHid, Pa3BUBIIMICS MOCJE MpOLEAypbl aOJOMUHOIUIACTUKU U
JUMOCAaKUMU. B JnuTeparype CyIIeCTBYIOT OIrpaHHUYEHHBIE ONUCAHHUS TPOMOOIMOOINYECKHX
COOBITHH M MX JieueHHs mocie abJOMMHOIUIACTUKM M (MJIM) Junocakiuu. B crarbe o6oOmarorcs
COBpEMEHHBIE MEXaHWU3MbI Pa3BUTHS U BapUAHThl TEUEHHUS] BEHO3HBIX TPOMOO30B, TPOMOOIMOOIHS
JIETOYHBIX apTepHil U >KUPOBOM SMOOJIHMHM JIETKUX B IUIACTUYECKOW XUPYPrUH, a TaKXkKe MOAXOMAbI K
BE/ICHUIO TaKUX MallMEHTOK, 0c000e BHUMaHHE YNEIIeTCs MEKIUCIUIUTMHAPHOMY ITOIXOTY.

Abstract. A detailed analysis of the literature was carried out and an analysis of our own
clinical case of managing a patient with thrombosis of the veins of the lower extremities and
thromboembolism of the pulmonary arteries, which developed after the procedure of
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abdominoplasty and liposuction, is presented. There are limited descriptions of thromboembolic
events and their treatment after abdominoplasty and/or liposuction in the literature. The article
summarizes modern mechanisms of development and variants of the course of venous thrombosis,
pulmonary embolism and pulmonary fat embolism in plastic surgery, as well as approaches to
the management of such patients, with special attention paid to the interdisciplinary approach.

Kntouesvle crosa: abnOMHHOIUIACTHKA, JUIIOCAKIMSA, )KUPOBAsk TKaHb, BEHO3HBIC TPOMOO3BI,
TPOMOOIMOOJIHSI JIETOYHBIX apTepHil, KUPOBAsE IMOOIIHS JIETKUX.

Keywords: abdominoplasty, liposuction, adipose tissue, venous thrombosis, thromboembolism
of pulmonary artery, pulmonary fat embolism.

OnHUM U3 TOCTHKEHUH COBPEMEHHOM XHMPYPrMM CTajo JUMOCAKLUsA U a0JOMUHOIIACTUKA,
KOTOpBIE SIBJISIOTCS. CAMBIMU BOCTPEOOBAaHHBIMU ONEpaLlUIMU B 3CTETHUECKON MeauiuHe [1, 2].

Bce Oounblie nrofeil nposiBiISIOT JKEIaHUE BOCCTAHOBUTH KOHTYPBI T€la IyTEM yYMEHbIIEHUE
ITOJIKO’KHOM JKMPOBOM TKAHM B Pa3HBIX 4aCTsX TeJIa C IIOMOIIBIO JIMIIOCAKIMU. B Hacrosee Bpems
JIMIIOCAKLUS BBIMOJIHAETCS B COCTAaBE JPYTrUX IUIACTMYECKUX ONEpaluii, HarnpuMmep: I'€pHHO-
a0JIOMUHOTUIACTHUKA C JIUTIOCAKITMEH, a0JJOMMHOIIJIACTHKA C JIMITOCAKIIMEH U T. 1. [3, 4].

Kak u mo0oe Xxupypruieckoe BMEIIaTeILCTBO JIMITOCAKIIHS BICUET 32 CO0O0M Ompe/ieieHHbIC
PHUCKHU UHTEP- U [10CIIE0NEPALMOHHBIE OCIOKHEHUS [5-8].

B cTpykrype paHHMX MOC/IEONEepalMOHHBIX OCIOXHEHUH TIepHUO-a0JOMUHOIUIACTHKH,
a0JOMMHOIUIACTUKM W/WIM JIMIIOCAKIMM 0CO00€ MECTO 3aHMMAlOT BEHO3HbIE TPOMOO3bI H
TpoMO03MOoMu Nerounsix aprepuii (TDJIA). Exeromgro 0,1% HaceneHHs IIaHETHI MOTHOACT OT
TOJIA. ®axTuueckass Yactora BEHO3HBIX TpoM0030B u TOJIA B muacTuyeckod Xupypruu
HEU3BECTHA. TpEBOXKHBIM sBIsieTcs TOT (akT, 4ro B OonbIMHCTBE ciyyaeB TOJIA He
nuarnoctupyerca. [lo cymectBytomuM nanHbsiM, B CHIA exerogHo ¢uxcupyercs 630 Thic.
ciy4yaeB 6eccumrromuont TOJIA [9].

CornacHo paHHUM HccaenoBanueMm, B Poccun tonbko B 1999 rony BeHO3HBIE TPOMOO3BI U
sMOomuH BeIsBIIsAIack y 240 Teic. uenoBek, U3 HuX y 100 teic. pazsunacs TOJIA [10].

ITo cBenenusim A. B. flrona B GOJBIIMHCTBE CllydyaeB TPpoMOO3 B CHUCTEME HMKHEH Mmoo
BEHbI (B MEPBYIO O4epeab B OOJIACTH IMOJB3IOIIHO-OEAPEHHOTO0 CErMEHTA) CIY)KUT HCTOUYHHUKOM
TOJIA [11].

VY nui cTapmmux BO3pACTHBIX TIPYII, 3MOOJBI UCXOIAT U3 BEHO3HBIX CIJIETEHUI B 00JIacTH
MPOCTAaThl U MOUYEBOTO My3bIpsi. TpoMOO3 ITyOOKHX BEH TOJIEHU MPEACTABIAET MEHBIIYIO YIpo3y B
otHomeHun pazutus TOJIA. OpHako, BEHO3HBIH TPOMOO3 OEIPEHHON JOKAIMU3aIuu OBICTPO
pacnpoCcTpaHUTCA Ha MaJlblif Kpyr KpoBooOpaiieHus. B miactudeckoil Xupypruu yaiie oTMeqaercs
BEHO3HbIE TPOMOO3bI, JIOKAJTU3YIOLINECS B CUCTEME Vena cava superior, OHAKO JTUarHOCTUPYETCs
penKo, Tak Kak, OBICTpO moaBepraercs jusucy. BeHozneie TpoM603bl 1 TOJIA MOryT mpuUBOIUTH
naxe K cmepTH. [1o yacToTe JIeTaJbHOCTH OT OCTPBIX CEPIEUHO-COCYAUCThIX 3aboineBanuii TOJIA
3aHUMAET TPEThE MECTO TOCIIE HIIEMHYECKON OOJIe3HU cep/iia U uHCynbTa [12].

Kak yTBepxnaroT wuccnenoBarenu, JETalIbHOCTh OT cyOMaccuBHOW U MaccuBHOM TOJIA
nocturaet 67% U 1axe B YCIOBUSAX MPOBEAECHUS CBOEBPEMEHHOMN CEpAEUHO-JIETOYHON peaHUMAalHH.
Hepenxo nepBoit u eauHcTBeHHOM Manudectanueit TOJIA sBisercs BHe3anHas cMepTs [ 13, 14].

B omy6nukoBanHoM coobGmenuu Journal of the American College of Cardiology oTmeueHo,
YTO CMEPTHOCTH MalMeHTOB nocie nepeneceHHoi TOJIA B reuenue Tpex ser cocrasiuseT 30% [13].

YuuTeIBasg pacTyllyl0 MHOMYJISLUIO JIIOAEH, CTapeHHE HACEIEHMs, KOTOPHIM BBIIIOIHSIOTCS
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XUPYpruuecKre BMEIIaTeNIbcTBA C OCTETHYECKOM IeNbl0, MOXHO Ipearnoyararth, 4YTo
TEpaneBTUYECKOE COOOIIECTBO OXKUIAIOT ONpPEIENIEHHbIE TPYJHOCTH NPU BEACHUU MAIEHTOB C
Pa3IMYHBIMH OCIOKHEHUSIMH.

Lenv O0annoeo uccnedosanus: TPOAHAIU3UPOBATH OMYOJMKOBAHHBIC JAaHHBIC IO BEHO3HBIM
TpoM603am u TIJIA nocne repHro-a0JOMUHOIUIACTHKY, A0JOMUHOIIACTUKY W/WUJTH JIUIIOCAKIINH, a
TaK)Ke MPEJICTaBUTh COOCTBEHHBIN KIIMHUYECKUN CIydail pa3BUTHS OCTPOro TPOMOO3a BEH HUKHHUX
KOHeuHocCTel ocnoxuuBiielcs TOJIA, HHPAPKTOM JIETKOTO U MOTOCTPHIM MHOKAPIUTOM.

[IpencraBisieM KIMHMYECKOE HAONIONEHUE MOJIOAOM NAIMEHTKH, Y KOTOPOM BEHO3HbIE
Tpom603bl 1 TOJIA pa3BuIuCh Mocie aOAOMUHOIUIACTHKY M JIMIMOCAKuu. Tak, manueHntka P., 35
net, ooparmnack 20.11.2023 r. K MIaCTUYECKUM XUPYpraMm IO TOBOAY ICTETUYCCKOW KOPPEKIUU
KOHTYpOB Teisa. M3 aHaMHe3a: manueHTKa poausiach U BBIPOCIA B YCIOBUSX BBICOKOTOPBS, 3aMYK
BHIIIIJIAa B 3pEJIOM BO3pacTe, OepeMEeHHOCTh HACTymuia cpa3y. Beero 6epemenHocteld — 5, posuiia
3 meteit — cama, poIbl €CTECTBEHHBIE, JE€TU 370poBbIe. B Hacrosiiee Bpemsi BedeT O(QUCHYIO
paboty. He kypuT, ciupTHbIE HAlIUTKU HE YNOTPEOISET, MOBBIIIEHNE apTEPUAILHOTO JTaBICHUS HE
orMeuaeT. [lanueHTka 10 MOCTYIUIEHHSI B CTAllMOHAp NEPUOIMYECKH MPUHHMMAaJa HECTEPOHUIHbIE
npoTuBoBocnanuTenbubie  mpernaparsl  (HIIBIIL, Humecynmn) mo moBomy JIOMOanTud U
MEHCTpPYaJIbHBIX 00Jel ¢ MonoKuTenbHbIM dpdexTom. Hapsay ¢ 3TUM manueHTKa Ha IPOTsHKEHUU
6 Jer mpuHHMMajda TOpPMOHalbHBIE KOHTpauentuBbl. BmepBoie B kinuHuky «Life Hospital»
obparmnace 20.11.2023 1. O TOBOMY ACTETHYECKOTO AMCKOM(OpPTA: HEPABHOMEPHOE OTIIOKCHHE
(aHoManbpHOE) )KUPOBOW TKaHHW B 001aCTH KHUBOTA (TIepeHsst OproIIHasi CTEHKA 10 TUIY (apTyka);
CHUHBI (OBOUIHOE OTIOKEHUE KUPOBOI TKAaHM); MOSICHUIIBI (BUCAYEE OTIOKEHHUE KUPOBON TKAHMU);
Oenep (MeauanpHash MOBEPXHOCTH OTJIOKEHHE >KMPOBOM TKAaHU MO TUMy — 0abOYKH), a Takxke
YIUIOTHEHHUS KOXKH U MOAKOKHOU Kitetyarku (Pucynok 1).

Pucynok 1. IlanmenTtka P., 35 met. Jlo aOqOMHHOIIACTHKY W JIMTIOCAKIMH (BUI CHEpPEAM, C3aJaH U
cOOKY)

[TannenTka Ha npoTskeHMH nociaeaHux 10 et npoxuaer Ha Tepputopun PO. B cepennne
okTa06ps 2023 1. oOparuiach K THHEKOJIOTY II0 MECTy JKHMTEIbCTBA C IOJO3PEHUEM Ha
06epeMeHHOCTb, IJIe oCe OCMOTPa ObUT PEeKOMEHI0BaH METUKaMEHTO3HBII abopT B aMOylIaTopHO-
noMMKIMHNYEeCKUX ycnmoBusax. 20.11.2023 r. manmeHTKa TpOXoauiia IJIAaHOBOE OO0CIIeIOBaHWE B
pamKax MpeaonepalnioHHON MOAroTOBKH. Pe3ynbTarbl 0ObEKTHMBHOIO OCMOTpa MpEACTaBIEHBI Ha
Pucynxke 1.

JlaGoparopHble 1 HHCTpYMEHTAJIbHBIE JaHHbIE MAeHTku P., 35 ner. OOmmii aHamM3 KpOBU:
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SPUTPOLUTHI 3,95><1012/J'I, remornobuH 112,0 r/n, remarokput 34,5%, nsetoBoi mokazarens 0,85.
JIeMKOIIUTHI 6,38><109/J'I, Heritpodunsr 64,0%, mumponutsr 26,2%, moHOIHTHI §,8%, 303MHO(WITBI
1,0%, 6azoduist 0,0%. TpomMOOITUTHI 287,0><109/J1, cpenauii oobem TpomOonmToB 10,8 ¢, mupuHa
pacmpezaeneHus: 3puTpouuToB mo ooremy — 16,0%, Tpombokpur — 0,309%, ckopocTh ocenanue
sputrpouutoB (COD) — 8 mm/u. Knunuueckuit ananusz mouu: konmmdectBo — 40,0 mui, uBer
COJIOMEHHO-KENTBIA, MPO3payHOCTh IOJIHAsA, yAeabHbld Bec 1030 ycn en., pH moum 5.5.
YpoOMIMHOTEH OTpULIATeNbHBIA, OWIMPYOWH OTPHIIATEIbHBINA, KEeTOHOBBIE Tela OTpUIATEeNbHBIH,
[JTFOKO3a OTPUIIATENILHBIN, OCIOK HE OOHAPYXKEH, SPUTPOIMTHI M3MCHCHHBIE M HEU3MCHEHHBIC HE
oOHapykeHbl. JIelkouuThl 5-6-7 B 11/3, SNUTEINH TUIOCKUNA B 3HAYUTEITLHOM KOJIMYECTBE, SMUTEIUN
MEPEXO/IHbII — €IUHUYHbIC, SMUTEINN MOYEeYHBIH HEe OOHApY)KEHbI, HMIJIMHAPHI HE OOHApPY>KEHBI,
COJIM HEe OOHApYKEeHbI, TPHOKHU HEe 0OHApYKEeHbI, OakTepun He 0OHAPYKEHBI, CJIM3b HE OOHApYKEHa.
buoxuMmuueckne aHanu3bl KPOBU: TIIIOKO3a 5,26 MMOb/i, oomui 6emok 73,9 r/n, moueuHa 4,81
MMOJIb/JI, KpeaTHHHUH 53,9 MKMOJIB/JI, pacueTHasi CKOPOCTh KIYOOUKOBOM (huibTpanuu no Gopmyine
CKD-EPI/Chronic Kidney Disease Epidemiology Collaboration [15] paBusinace 118 mun/mun/1,73
M, Kablmii 2,36 MMOB/II, Harpuii 138,0 mMounb/n, kammi 3,97 mmons/n, ximop 105,3 MMoms/m.
AKTHBHOCTh TICUCHOUYHBIX TpaHCAMUHA3 ObLIAa CICIYIOIIMM: acrapraramuHorpaHcdepaza (AnT)
24,9 En/n, ananunamuHotpancdepaza (AJIT) 21,60 En/n. Cogpepkanue oOuiero OuampyOonHa
coctaBuna 5,99 mxMonb/n, pubpuHoren kpoBu 3,56 /1, nporpomouHoBbIi unaekc (IITH) 96,9%,
nporpombuHOBoe Bpems (IITB) 13,1 cek, mexxayHapogHoe HOpManu3oBaHHoe oTHomenue (MHO)
1,04 En. AxtuBHpOoBaHHOE dYacTWYHOE TpomOormiacTuHoBoe Bpems (AUTB) 25,2 cekyHnn.
[Tanmentka Hocutens A (II) rpynmbel KpoBH, pe3yc MOJIOKUTENbHBIH. Mapkepsl BUPYCHBIX
renatutoB B u C orpunarensusii. Human immunodeficiency virus antibodies u peaxuus
Baccepmana Obutn oTpunarenbHsIMU. PeHTreHorpadus opranoB rpyaHoi kinetku (Pucynok 2) 6e3
ocobeHHOCTEH, Ha AekTpokapauorpaduu (OKI') orkimonenuii ooHapyxeHo e 6bu10 (Prcynok 3).

Pucynok 2. Pentrenorpadust nerkux nanueHTtky P., 35 ser. Jlo a0OMUHOIIIACTHKY U JIUTIOCAKITHA
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Pucynoxk 3. OKI manmentku P., 35 ner. Jlo mpoueayps! aOJOMHUHOTITACTHKH H JUITOCAKITUN

Ha ynwrpaszBykoBom uccienoanuu (Y3M) BHYTPEHHHX OpPraHOB OTMEUAlIOCh CIEAYIOLIEE:
[ICYECHb HE YBEJIMYCHA, IAPEHXMMa YMEPEHHO YIUIOTHEHAa, OJHOPOJHA, 3BYKOIIPOBOIAUMOCTH
YMEpEeHHO ocinabiieHa, pasMmepsl ImpaBoil gonu 135 MM (KpaHHO-KayJaJbHBIH  pa3mep),
BHYTPUIIEYCHOUHbIE MPOTOKU U MEYCHOUYHbIE BEHbl HE PACLIMPEHBI, MOpTajbHas BeHa § MM B 1M,
00U NMEeYEeHOUHBIH MPOTOK 3,5 MM B JIM, OYaroBOW NaTOJIOTHH HE BBIABICHO. JKEIYHBIN ITy3bIph
OOBIYHBIX pa3MepoB U (GOPMBI, CTEHKH HE YTOJIIECHBI, IPU3HAKOB KOHKPEMEHTOB HE BBISBIICHO.
[lomxenynouHas >kene3a HE YBEIWYECHA, IApEHXMMa OJHOPOJHA, 3XOI€HHOCTb IapEHXUMBbI
MOBBIIICHA, 04aroBoi maroysoruu He HaijaeHo. Cenezenka 102x36 MM, He yBenn4deHa, 0€3 04aroBoi
naronoruu. [IpaBas nmouka 91x44 mm, mapeHxuMa OOBIYHON aKyCTHMUECKOH IUIOTHOCTH, YallIEUHO-
JIOXaHOYHAs CHUCTeMa He paclIMpeHa, 5XOreHHOCTh YalleyHo-j1oxaHouHo cuctemsl (YJIC)
YMEPEHHO IOBBIIIECHA, IPU3HAKOB KOHKPEMEHTOB HE HaiilieHo. JleBas nmouka 98x46 MM, mapeHxuma
00bIuHOM akycTuyeckod mioTHocTH, YJIC He pacuimpeHa, SXOreHHOCTh YMEPEHHO IOBBIIIEHA,
MIPU3HAKOB KOHKPEMEHTOB He HaiineHo. Haamoueynuku c oOeux CTOPOH HE BHU3YaTU3UPYIOTCH.
3axmrouenue: Y3 nannsle 3a )kupoBoil renaro3. CoracHo IIaHy NpefonepalnoHHON TOATOTOBKH
MAUEHTKE TaKKe BBIMONHANOCh Y3U Msrkux TkaHeil. B MSArKuMX TKaHAX MepeaHed OprOLTHOM
CTEHKM KHCTO3HBIX M COJMIHBIX OOpa30BaHUN HE BBIABICHO. Bblllle NyNMOYHOro KoOJbla
ompeneNsieTcss AuacTa3 JUCTKOB armoHeBpo3a 10 24 MM Ha mporsokeHuu 50 mMm. B oOmactu
IIyTIOYHOTO KOJIbLA OMNPEAEIAETCS IPbDKEBOE BBISIUMBaHUE 13X6 MM, IpbDKEBbIE BOpoTa 6,7 MM,
COIECPKUMOE CalbHUK. 3akiaoueHue: Y3 naHHble 3a quacTa3 MPSMBIX MBIIII )KABOTA, ITITOYHYIO
rpeIKY. YanThIBas HHAEKCA Macchl Terma (pocT 163 oM, Bec 88 Kr, MHIEKe Macchl Tera = 33,1 kr/m’,
oxupeHue | cTenenn) nanueHTKe JONOJHUTENIBHO ObUIO IPOBEACHO YABTPAa3BYKOBOE CKaHUPOBAHUE
apTepuil HIDKHUX KOHEYHOCTEH: CrpaBa: HapyXHas IOAB3/AOIIHAs, oO0IIas, MOBEPXHOCTHA,
nryOokast OepeHHas, TOAKOJICHHAs apTepus, 3ajJHe- U nepenHeOonbiiedeprioBas, MaaooepoBas
aprepus MpoxoauMbl. KpoBOTOK MO HUM MarucTpajbHOTO HEW3MEHEHHOro Tuma. CKOpOCTHbIE U
CIEKTpaJIbHbIE XapaKTEPUCTUKH KpPOBOTOKA B Ipenenax Hopmbl. Komrmuiekc MHTHMa-menua Ha
obmeit 6enpenHol aprepun TommuHOW 0,7 MM, CTpyKTypa ero He u3MeHeHa. CTEHKH apTepuid
poBHBIE, arepockiiepoTnueckue Onsamku (ACB) He BBIABICHBI. YIBTPa3BYKOBBIX INPU3HAKOB
reMOIMHaMUYEeCKH 3HAYMMbIX CTEHO30B M OKKIIO3UH BBISBIEHO He Obuto. CreBa: HapyxHas
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MOJB3IOIIHAsA, OOIIasi, MOBEPXHOCTHAsA, IIyOoKas OeIpeHHbIe, MOJIKOJIEHHAs apTepus, 3aaHe- U
nepeaHeOonpIIeOepIioBas, MajloOepioBas  apTepur  NpoxoauMbl. KpoBOTOK 1O  HUM
MarucTpajbHOr0 HEU3MEHEHHOTO Tuna. CKOPOCTHBIE U CIIEKTPAJIbHbIE XapaKTEPUCTUKU KPOBOTOKA
B mpenenax HopMbl. Kommieke nHTUMa-Menua Ha o0miei OenpeHHol apTepuu TommuHoi 0,7 MM,
CTpyKTypa ero He u3meHeHa. CteHku aprepuil poBHble, ACH He BBISBICHBL. YIBTPa3BYKOBBIX
MPU3HAKOB NeMOJMHAMHYECKH 3HAYUMBIX CTEHO30B M OKKIIO3MM BbIsABIeHO He Obuto. [lpu Y3U
COCYIOB BEH HI)KHMX KOHEUHOCTEM KaKMX- JIMOO IAaTOJIOTMYECKUX HM3MEHEHHH HE OTMEYasoCh.
[Tocne momydeHus: pe3yabTaToB KIMHHUYECKUX, MHCTPYMEHTAIBHBIX W JIA0OPATOPHBIX JAHHBIX, a
TaK)Ke OCMOTpa TepalneBTa M NHUChbMEHHOTo uHGopMupoBaHHOTro cortacus (23.11.2023 r1.)
ManueHTKa B3fATa Ha oOnepauuio — a0AOMUHOIUIACTHKAa U Junocakius. OrmnepanuoHHO-
aHecte3uonorndeckuii puck coctaswin II, mpemenukanus c¢ denranunom 0,005% — 2,0 mo.
Wutybammonnas TpyOka Homep 7,0, ra3oBbIil COCTaB AbIXaTEIbHON CMEChI0 — KHUCIOpOX 1 JI/MUH.
B cBs3u ¢ HepaBHOMEPHBIM OTJIOKEHHEM KHPOBOW TKaHHM ONEPATHBHOE BMEIIATEIbCTBO JUIMIIOCH
Oonee 8 yacoB B YCIIOBHSIX OpOTpaxeanbHOro (ra3oBoro) Hapko3a c npumeHenwem 20 miu 1%
pactBopa propofili, mox KOHTposieM (PYHKIIMA BUTAIBHBIX OPraHoB. OObeM KPOBOTIOTEPH COCTABHLI
350 mm, mmypes 300 min. AprepuanpHoe namienue 130/80 MM pT. CT., 9acToTa CepACYHBIX
COKpalleHuit 85 ya/MuH, moka3aTrenu carypaluu Kuciopoja mnepudepudeckoil KpOBU paBHSIIACH
96%. IlpoOyxneHue Ha ONEPallMOHHOM CToJieé B pamMkax (U3HONIOrMYecKo peakuuu. B
MOCIICONIEPAIMOHHOM TIEPHO/IE OCYHISCTBISUICS HMHTEHCHBHBIN yxom: Oopbba ¢ 00JeBBIM
CHHIIPOMOM, MEAMKAMEHTO3HOE€ KYNHUPOBAHWE TOIIHOTY M PBOTY, a TaKke NpopHIaKTHKa
npoiexkned u  TOJIA. CormacHO airopuTMy BEIEHHS MAUEHTOB IOCIE XHPYPIHUECKHUX
BMEIIATEIbCTB HAYaT MOHUTOPHUHT KIMHUKO-OMOXUMHUYECKUX Tokazareneil. OOumii ananus KpoBu
or 24.11.2023 r.: 3pUTPOLHTHI 4,2x10"%/1, remorno6un 101,0 /1, rematokput 30,1%, mBeTOBOIA
nokasarens 0,74. Jleiikouutsr 7,18%10°/n, Hertpopunsl 60,8%, mumdonutsr 32,4%, MOHOIMTHI
4,9%, »no3uHOopmibl  1,9%, 06azodwmier 0,0%. TpoMOOIUTHI 235,0><109/J1, CpenHUi 00BbeM
TpoMOouuToB 9,0 b, muMpuHA pacrpeneneHusl PUTPOLUUTOB Mo obobemy 15,4%, TpomOOKpUT
0,211%. O6mwuit anamu3 kpoBu ot 25.11.2023 1.: 3pUTPOIUTHI 3,98%10'%/n, remormo6uu 103,0 r/x,
reMatokput 32,5%, 1mBeroBoil mokaszarens 0,78. JIeHKOIUTHI 5,85><109/n, Heutpoduisl 64,5%,
mumbonutel  25,4%, wmonomuthl 8,1%, 303uHOGUIB 2%, O6azoduasr 0,0%. TpomMOOUIUTHI
303,010/, cpeaHuit o0beM TpomoOoruToB 10,7 ¢, muUpuHaA pacnpeneneHus SPUTPOLUTOB MO
o0vemy 16,0%, Tpombokput 0,323%, COD 20 mm/yac. [Tokazarenu xoarynorpammer: [1TU 84,1%,
I[ITB 15,1 cexyna, MHO 1,19 En. AUTB 26,5 cexkynn, C-peakTuBHBIA Oenok 2,54 wr/m,
koHueHTpanus Jl-mumepa kposu coctaBuia 1,40 Mkr®@OE/Ma (!). CrycTst HECKOIBKO CYyTOK IOCIe
ornepauuu (27.11.2023 r.) y nanueHTKH pa3Buiach o01mas ci1adocTh, TOLIHOTA, CTOMKast CHHyCcOBast
TaxuKapus, ToJI0BOKpykeHue, oabimka. Ha cuaroit OKI' BbIsiBIEHO KapTHHA CyOIHAOKapAUAIBHOM
MOBPEXKICHUH TIepeIHel CTeHKHU JieBoro xkenynouka (JIXK). YuuteiBas HecTaOUIBHYIO CEpICUHYIO
JesITeNbHOCTh — YIOpHAasi CHHYCOBasi TaxMKapausi ¢ uHBepcuen 3yona T Bo Bcex OTBENEHUSAX Ha
OKTI' (PucyHok 5—7) manueHTKa nepeBesieHa B nanaTy MHTeHCUBHOH Tepanuu. Ilpu nccnenoBanuu
KAPTHHBI TIepr(epPHUecKoro aHaIm3a KPOBH: SpUTPOIUTE! 2,62x10'*/1 (1), remornoGuu 74,0 /1 (1),
remarokpurt 22,6% (1), iBeToBo# mokazarens 0,85. Jleiikonutst 13,2x10°/1 (1), Helipoduis: 84,6%,
mumponuter 8,6% (!), moHomuTel 6,8%, 303MHOGMIBI 0,0%, 6azodunasr 0,0%. TpomOGOIUTHI
193,0x10%/11 (1), cpeanuii 06bem TpoMboIHTOB 10,4 (1, MUPHHA PACTIPEIETCHHS SPHUTPOLHTOB MO
oobemy 16,3%, tpomOokputr 0,200%. Kak BUAHO, BO3HHKIA HEOOXOIWMOCTH KOPPEKIIUU
MaJIOKpOBHUE, MPOBEACHO TECT Ha COBMECTUMOCThH JIOHOPCHELEPUUECKHX AHTUTEN — pEe3yJbTar
coBMecTuM-9960123127411. CocTosiHuE manueHTa OCTaBajach TSKEIbIMHU, COXPAHSIOCH OJBIIIKA
(carypamus kucnopona nepudepudeckoit kpou B mpeaenax 70-89% B mokoe), cepaiedbueHue,
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Kalejab C TPYTHOOTAEISIEMOH MOKPOTOW, MBIIIEUHAs CIa00CTh, yTOMIISIEMOCTh. B cCBsi3u ¢
MOJI03PEHUEM Ha TPOMOO3IMOOIMYECKHE COOBITHS B DKCTPEHHOM TMOPSAKE BBINOJIHEHO KOMILIEKC
WHCTPYMCHTAJLHBIX mporenyp. Ha peHTreHorpaguu OpraHOB TPYIHOH KIETKH OTMEYAIOCh
JIMCKOBUTHBIE aTeIeKTa3bl U MaJIblii TUApOTOpaKc cripasa (PucyHoxk 4).

Pucynok 4. Pearrenorpadus nerkux mamueHTKH P., 35 ner. B quHamuke mociie abTOMUHOTUTACTUKA U
JIUTOCAKIAN
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Pucynok 5. OKI" nanmentku P., 35 ner. B nuHaMuke nocie ab{OMHUHOIUTACTUKY M JTUTIOCAKIIAN

B cBs13u ¢ momo3peHreM Ha TpoMOO3 BEH HIKHUX KOHEYHOCTEH MPOBEIEHO YIBTPa3BYKOBOE
CKaHUPOBAaHUE COCYJOB HMXHHX KOHEYHOCTEHW, IJie CIpaBa IIyOOKHe BeHbI (00Iasi MoaB3/IOIIHAS
BEHA, Hapy)KHas TMOAB3IOIIHAS BeHa, oOmias OeapeHHas BeHA) MPOXOAUMBI W CXKUMaeMbl. B
MOBEPXHOCTHON OepeHHON BEeHE, MOAKOJICHHON BEHE Ha MPOTSHKEHUHM B MPOCBETE TEeTEPOTECHHBIC
TUIOAXOTCHHBIE TPOMOOTHYECKHE Macchl C  (DIOTUpPYIOIIEH TOMOBKOW, HEC)KUMAEMbl U
HenpoxoAuMbl. [IpokpaimmBanne TOBEPXHOCTHOM OENpEeHHON W TOAKOJICHHOM BEH B PEXKHUME
1BeTOBOTO  jomrmuiepoBckoro kaptupoBanue (I[JIK) wu oSHepreTmueckoro IOMNIUIEPOBCKOTO
kaptupoBanus (/1K) He ompenensiercs. KomrpeccruoHnHble MpoObl OTpHUIATEIbHBI, KJIANaHBl HE
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COCTOSITEILHBI, caheHO-(heMopaTbHOE COYCThE HE COCTOATENbHEI, MTpoKpamuBanue B pexxume [[JIK
u J/IK HenonHoeE.

B mpocBeTe BepXHUX MPUTOKAX OOJBIION MOJKOKHOM BEHBI ONPENENAIOTCS THII0AXOTeHHBIE,
reTepOreHHbIC TPOMOOTHUYECKHE MACChI ¢ QUIOTHpYIOIEei rosioBKoii (PucyHok 8§, 9).
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Pucynoxk 6. OKI" manmentku P., 35 ner. B nuHaMuke nocie abTOMHUHOIUTACTUKY M TUTOCAKIIAN
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Pucynox 7. OKI" manmentku P., 35 net. B nuaamuke nocie abIOMUHOILIACTUKH U JIUITOCAKITIHI

Manass moAKO)KHas BEHAa HE pACHIMpEHa, NpoxoAuma, cxumaema. CypalbHble BEHBI HE
MIPOXOAUMBI, He CkumaeMbl. OOmias OeapeHHas apTepusi, NOBEPXHOCTHasi OelpeHHas apTepus,
MOJKOJICHHAS] apTepusi, 3aJHsIsI U NEepeqHss TUOHalibHas apTepuss — KPOBOTOK MarucTpalibHBbIH,
HEU3MEHEH, NIPOCIIEKUBACTCS Ha BCEM MPOTSHKEHUH 110 cToll. IIpu ynpTpa3BykoBOM CKaHMPOBaHHUH
COCY/I0B HMKHMX KOHEUHOCTEH cjeBa: MPOXOIUMOCTh IIyOOKHX BeH (00Ias MoJB3/OIIHAs BEHa,
HapyXHasi TIOAB3JIOIIHAs BEHa, oOmas OeapeHHass BEHAa) COXpaHEHBI, CKMMaeMmbl. B mpocsere
MOBEpPXHOCTHON O€ApeHHOM W TOJKOJIEHHOM BEH Ha BCEM NPOTSHKEHHUU PETUCTPUPYETCS
reTepOreHHbIe, TUIMOIXOT€HHbIE TPOMOOTHUYECKHE MAacChl, HEC)KUMAaeMbl M HE MPOXOAUMBI,
npokpammBanue B pexxume LJIK wm 3IJIK ne ompenensercs. Kommpeccnonnsle mpoObI
OTpHUIATeIbHBI, KJalaHbl HE COCTOSTENbHBI, cadeHO-PpeMOopalbHOE COYCTbE€ HE COCTOSTEIBHO,
npokpammBanue B pexxume I[JIK u OJIK HemomHoe. A Takke B MPOCBETE BEPXHUX MPUTOKAX
OOJIBIIION TIOAKOKHOM BEHBI OIPEIENSIOTCS TUIOIXOT€HHbIE, I'€TEePOTreHHbIE TPOMOOTHUECKUE
Macchl. Maasi noJkoXHasi BEeHa HE paclIMpeHa, IPOXOAUMa U CKUMaeMa.
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3akmroueHue mo Y3UM cocyioB HMKHUX KOHEYHOCTEH — OKKIIM3HOHHBIN TPOMOO03 ITyOOKHUX
BEH MPaBOW HIKHEW KOHEYHOCTH: TOBEPXHOCTHOW OCIpPEHHOM, IMOAKOICHHOW M TIYOOKHX BEH
roJIeHH ¢ QUIOTHPYIOIICH ToJI0BKOH. OKKITIO3MOHHBIA TPOMOO3 TIIYOOKMX BEH JICBOW HUKHEH
KOHEYHOCTHU: TTIOBEPXHOCTHOM OeApeHHOI, TOJIKOJICHHO! U ITyOOKuX BeH royieHu (Pucynok §, 9).

Pucynok 8. Ilauuentka P., 35 net. YapTpa3BykoBoe CKaHUPOBAaHUE COCYAOB HIDKHUX KOHEYHOCTEH, B
JTUHAMHUKE Tociie a0JOMUHOIUTACTUKY U JIMTIOCAKIAN

Pucynok 9. Ilanuentka P., 35 neT. YnpTpa3BykoBoe CKaHHUPOBaHHE COCYJOB HIDKHUX KOHEYHOCTEM, B
JTUHAMUKE T0ciie a00MHHOIIIACTUKY U JINTIOCAKIIUH

VYuuteiBas mosBiIeHUEe cuHycoBoi Taxukapauu Ha OKI, coderaromierocss OABIIIKOW |
MaJONMPOAYKTUBHOTO Kallld TMAlMeHTy BBIMONHEHAa JXxokapauorpadus [16], rme nuamerp
BBIXO/IHOTO TpakTa aopThl coctaBuia 3,0-3,2 cM, nepeane3agHuii pazmep jesoro npencepaue (JIIT)
3,7 cMm, obowrem JIIT 28 Mi/M>. KOHEUHBI IHACTONMYECKUI pasmep JIK 4,7 cm, KOHEUHBII
cucrommmuecknii pasmep JOK 3,4 oM, koHeuHbli nuactonwdeckuii oobeM JDK 79 i, xoHewHBII
cucronmuueckuii oobeM JDK 50 mn, ¢paxius Beiopoca JDK 57% mo meronuke CumiicoHa, TONIIUHA
crenok JDK 0,8 cm. Hapymenue nokansHoi cokparumoctu JDK BbisiBieHo He Obuto. OnHaxo,
OTMEYAJIOCh PACIIMPEHHUE MPABOTO MPEACEPIUE U MPABOrO KEIYyI04YKa, TOJIIMHA CTEHKH IPAaBOro
xemymouka coctaBuia 0,4 cMm, AuameTp JIETOYHOM aprepuu 2,3 CM, a CHCTOJIMYECKOE JIETOYHOE
JIaBJIEHUE PaBHSJIOCH 48 MM PT. CT., MaMeTp V. cava inferior 1,9 cMm, komtabupyer Ha Boxe Oonee
50%. B monoctu nepukapna 3a 3anHed crenkod JDK wm 3a mpaBoil mpencepaueil onpenensiercs
XKHUKOCTh, CeTapalis JIMCTKOB TIepUKap/ia B TuacToiry 3a 3aaHed crenkor JIK coctaBumna 0,5 cm a
3a mpaBeiM mpencepauem 0,4 cMm. 3akiroueHue MO JaHHBIM dXxokapauorpadum. Taxukapaws,
Juaranus MpaBbIX OTAENOB cepauna. HemocTarouHoCTh TpPUKyCHHJANbHOIO KianaHa | crenenu
(pynxumonanpHOro Xapakrepa). Hapymienuss mo0anbHON COKpAaTMMOCTH MPABOTO SKEITYIO0YKA.
Brimor B nepukapse. Jlerounasi runiepTeH3us. Y UUTHIBask Pa3BUTHE CEPACYHON HEOCTATOYHOCTH 110
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MPaBOXKENYI0YKOBOMY THUIy IMAllMEHTKE BHOBb MPOBENEHO ASXOKapauorpadusi crycts 2 OHA, IIe
JMaMeTp BBIXOAHOTO TpakTa aopThl coctaBwia 3,0-3,1 cm, nepeanezaanui pasmep JIII 3,6 cwm,
oGwbem JIIT 29 mu/m>. Koneunsiit auactommaecknii pasvep JIK 5,0 cM, KOHEUHBIH CHCTONHYECKHIA
pasmep JIK 3,7 cm, koHeuHbId nuactonwueckuii oobem JDK 81 mil, KOHEUHBIH CUCTOIHYECKHIA
oobem JIK 58 mu, dpakmus Beiopoca JIK 60% no meronuke Cumrcona, TonmuHa creHok JDK 0,8
cMm. Hapymienne nokanbaoi cokparumoctu JIK BeisiBieHo He Obut0. [IpononbHbINA pa3mep mpaBoro
Kemyouka 3,6 ¢M, TOJIIMHA TEpelHeld CTEHKH MpaBoro xemyaouka 0,4 cM, TOJIIMHA CTEHKU
paBoro »xemynouka cocrtaBuia 0,4 cMm, auamerp Jiero4HOM aprepuu 2,3 €M, a CHCTOJIHMYECKOE
JIETOYHOE JaBJIEHUE PaBHAJIOCH 35 MM pT. CT., AMaMmeTp v. cava inferior 1,7 cM, komnabupyer Ha
Broxe Oonee 50%. B momoctu mepukapaa 3a 3amHei crenkoi JDK ompenmensercs KUAKOCTD,
cenapaiius JUCTKOB NepUKap/ia B 1uactoiy 3a 3aaueit crenkoit JOK cocraBuna 0,6 cM a 3a mpaBbIM
npezncepanem 0,4 cM. 3akiroueHHE 10 TaHHBIM 3X0KapaAuorpaduu: TaXukapaus, JuIaTaus MpaBbIx
otnenoB cepaua. Hapymenuss mio0anbHON COKPAaTUMOCTU MPABOTO JKedynouka. Beimor B
nepukapzae. Junarauusi mnpaBoro skenynouka. Kmamanel He u3MeHeHbl. Hapyimienusi mio6anbHOM
cokparumoctu I DK. Beinot B nepukap/e.

[To pesynpraram Y3U opranoB manoro taza — coHOrpaduuecKkue aHHbIE 3a HaJTUIUe
KHUJKOCTH B 3aJIHEM cBoZe. B 3TOl cBsI3u ¢ yueToM aHaMHe3a >KU3HH MalMeHTKa Obljla 0CMOTpEHa
THHEKOJIOTOM, TJIe MCKIIIOUYEHBI OCTphIE MaTOJOTHU OpraHoB Majoro Tasza. Kak ckazaHo, HecMOTps
Ha aKTHBHYIO PO(PHIAKTHKY TPOMOOIMOOINYECKUX COOBITHI Y TAIIMEHTKU B OCIICONEPATTOHHOM
nepuojie pa3Buiiack KimHuka cyomaccuBao TOJIA. [1o tuHuM caHUTApHON aBHAIIMK B IKCTPECHHOM
MOpsAJIKE TAIMeHTKa OCMOTPEHAa COCYIUCTBIM XupyproMm. B cBs3u ¢ mogospenuem Ha TOJIA u
pa3Butue HMH(pApKTa JErkux ObUIO MPOBEICHO MYJIBTUCIHpPAIbHAS KOMIIBIOTEpHAs ToMorpadus
opraHoB rpyaHoil kierkn Ha ammapare Philips Ingenuity CT 128 slices ¢ mpumeHeHneMm
3¢ dEKTUBHON 036l JIy4eBOW HArpy3ku OM3B, I1e BBISBICHBI: B IEPUKAP/IE BBITIOT TOJIIMHON 5 MM,
B S6 MpaBOro JIETKOTO BU3yaJU3UPYETCS KIMHOBUIHOW (OpMBI CYOIIIEBpANbHBIN Y4acTOK
VIUIOTHEHUS. B HIDKHUX 705X OuilaTepanbHO, CpelHel J10ie MPaBoro Jerkoro, 6a3alibHOM OTIEIe
BEpPXHEH JIONIM JICBOTO JIETKOTO OIPEIEINSIOTCS JIMHEHHBIE, HENpaBMIbHOW (OPMBI y4acTKU
koHconmuaanuu (Pucynok 10). ITomyuyeHHble AaHHBIE NPU BU3YalIM3allMM HE HCKIIIOYAIOT KapTHHY
TOJIA.

Pucynox 10. Pesynpratet MCKT nmaumentka P., 35 ner. Buansl y4yacTKu KOHCOMUIAIUMU JIETOYHOU
TKaHU

Koncynpranusi cocymucroro xupypra. OMOOJOTeHHBIM TpoMO003 0O0IIel OenpeHHON BEHBI
cnpaBa. Tpom003 MOIKONEHHON BEHBI clieBa. TpomM003 MPUTOKOB OONBIION MOAKOJIEHHOW BEHBI C
obeux cropoH. TOJIA. PekoMeH10BaHO: UMITTAHTALIHUS POTUBOAIMOOINYECKOTO KaBa-(UIbTpa B V.
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cava inferior mns nmpodunaktuku peumuara TOJIA; aHTUKOAryJIsSHTHAs Teparus MO7 KOHTPOJIEM
CBEPTHIBAIOIICH CHCTEMBI KPOBH; JeTpaiekc mo 1 tabmn. 2 pa3a B aeHb 30 qHEH; KOMIPECC ¢ Ma3blo
BunineBckoro Ha Koxy.

B 1ot xe menp (28.11.2023 r. ¢ 21:20 mo 21:45) no XKU3HEHHBIM TMOKa3aHUEM IAIIMEHTKE
BBINIOJITHEHA MYHKIMS JIeBoW oOmieil OeIpeHHOl BEeHbl B aHTErpajHOM HampabieHuu. Jlamee
IMarHOCTHYECKHil Karetep pigtail 3aBeleH B HIDKHIOIO Moy BeHy. [IpoBeaena kaBarpadus.
Omnpenenenbl yCThsl OYEUHBIX BeH. Hurke ypoBHsI MOYEYHOM BEHBI 3aBEJ€HA CHCTEMa J0CTAaBKHU
kaBa-Quiabrpa. KaBa-QuibTp yCTaHOBIIEH B HIKHIOIO TOJYIO BEHY HIDKE YCThSl MOYEYHBIX BEH.
BrimonHeHa koHTposibHas KaBarpadusi JUisl OnmpenesieHus MpHiiexkaHus QUIbTpa K CTEHKaM vena
cava inferior. Ha MecTe myHKIIMM Hajlo)XKeHa acenTHyYeckas MoBsizka. Ha ocHoBanuum 3xaio0,
aHaMHe3a, KIMHMYECKOH KapTUHBI W PE3YJAbTaTOB O0OCIEIOBAHUS NAIMEHTKE ObUI IOCTaBIICH
KIMHUYECKUH auarHo3: «TpoM003 BEH HIDKHUX KOHEYHOCTEH, OCIOKHEHHBIH CyOMacCHBHOU
TOJIA. Undapkr nerxkoro. Octpas apixarenbHas HemoctarodHocTh [-II cremenu. IlomocTpsrii
MUOKapIUT, apuUTMUYECKuil BapuaHT. BremmotHoil mnepukapautT. CepaedyHas HEIOCTaTOYHOCTD
¢ynkumonaneubiii kmacc II (NYHA/New York Heart Association Functional Classification).
Jlerounas runeprensus. Oxupenue I crenenu.

[TanuenTka ocTaBanach B majare MHTEHCUBHOM Tepamuu ¢ KIMHUYecKod kaptuHoil TOJIA.
bruta Hayara cooTBeTcTBYIOMIAs Tepanus. Hapsaay ¢ HU3KOMOTOYHON OKCUTeHOTepanuei (4 j1/MuH),
MAIMEeHTy OBUIM Ha3HAYEHBI: aHTHKOATYISHTHI (HE(PaKIMOHHPOBAHHBIA TEMapWH BHYTPHUBEHHO
KallelbHO, Jajnee MOAKOXKHO 2 pa3a B CYTKH, IO KOHTPOJEM KOarylorpaMMbl); aHTHarperaHThbl
(aueruncanuuunoBas kucioTa 150 Mr B CyTKH BeuepoM); aHTUONPOTeKTOpsI (edoaua 600 mr 2 p
B C); niedanocnopunsl (tegenum 2 T BHyTPUBEHHO); OTXapKuparoue (aMmopokcona 90 Mr B CyTKH);
WHTUOUTOPHI TPOTOHOBOW mommbl (omenpa3on 40 Mr B CyYTKH); WHTHOMTOpPHI AHTHOTCH3HMH-
npespamiaroniero  pepmenra (MAIID) (mepunmonpun 2,5 Mr B CYTKH), aHTarOHUCTHI
MUHEPATOKOPTUKOUIHBIX PEIIENTOPOB allbJJOCTEPOHA (CIUPOHOJIAKTOH 25 MT B CYTKH); U30cOopOHIa
nuauTpat (u3oket 0,1%-10 M1 BHYTPUBEHHO KareabHO); ceplieuHble MUKo3uabl (aurokcus 0,25 mo
4 Tabn yrpoM U Bedepom). CrycTsi OTHOW HEZENU MalMeHTKe MOBTOpHO npoBeaeHo Y3U cocynos
HUKHUX KOHEYHOCTEH, IJIe OKKIIIO3HMOHHBIM TpoMOO3 IIyOOKHX BEH MpaBOMl HM)KHENW KOHEYHOCTHU:
MIOBEPXHOCTHOM OeipeHHOMN, (IIOTUPYIOIIEi TOJTOBKOW C HEMOIHON peKaHaTu3aIuei.

Ha OKI kaptuna nuddysHoro naMeHeHue koHeuHoi yactu cermeHTta QRS. JlaGoparopHbie
nanHble manueHTkd P oot 28.11.2023 1. O6mmit ananu3 kpoBu oT 28.11.2023 r: 3puUTpPOLUTHI
2,94><1012/J'I, remorniooud 84,0 r/m, remarokput 25,0%, uBetoBoi nokazarenb 0,86. JIEHKOIUTHI
13,28><109/J'I, HelTpodunsl 74,7%, numdormutsel 15,3%, monomutsl 9,6%, so3uHOPUIE 0,4%,
6azopumsl 0,0%. TpomGorwtsr 184,0x10°/1, cpemnnmit o6beM TpomGomuro 11,0 dur, mmpuna
pacmpeneneHus SpUTPOLUUTOB 1o 00semy 16,4%, Tpombokpur 0,203%, CO3 4 mm/gac. [lokazarenu
Koarynorpammsl: ¢pudpunorex 1,87 r/n, [ITU 76,0%, IITB 16,7 cexynn, MHO 1,32 En. AYUTB 22,9
cekyHl. Beipocna conepskanue C-peaktuBHoro o6enka (46,3 mr/n) u JI-mumepa (12,8 Mkrd®IE/mi)
KkpoBu. KoHIleHTpalus IpoKaIbIIUTOHNHA KPOBH OKa3anoch MoBbIieHHOH (0,2 Hr/MIT), aKTUBHOCTh
ceiBopoTouHOoro amminasbl cocrasuna 34,0 E/n, AcT 48,2 En/n, AnT 44,0 En/n, mouyeBuna 8,37
MMOJTB/J, KpeaTuHUH 35,3 MKMOJIB/JI, pacdeTHas CKOPOCTh KIyOOUKOBOM (uibTpanuu mo Gopmyre
CKD-EPI cocrasuma 136 mn/mum/1,73 M>. DieKTpoauTsl KpoBH: Kambimii 1,91 MM/, HaTpuit
136,0 mmouns/1, kamuii 3,49 mmois/n, mMaraui 0,89 mmonw/n. B cBasu ¢ usmenenmsm Ha OKI
(uaBepcuss 3y6ma T BO Bcex TPYOHBIX OTBEACHMSX) M HAJIMYME€ CHUMITOMOB (OJBIIIKA
YCUJIMBAIOIIMECS TPU TOPU3OHTAJIHLHOM TIIOJIOKEHUU Tela, COMPOBOXKAAIOIIMECS KalljeM U
cepauedbueHreM, 4yBCTBO TUCKOM(pOpTa B TPYIH) PEIIEHO HCCIeA0BaTh MapKephbl MOBPEXKIECHUE
MHOKap/a, rae coaepxanue TpornonuHa I cocrasuna 0,42 Hr/mit (IOBBILLICHHBIH).

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 234



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

Jlaboparopusie nannbie manueHTku P ot 2.11.2023 . O6muii ananu3 kposu ot 29.11.2023 r.:
SPUTPOLUTHI 3,0><1012/n, remornmooun 84,0 1/1, remarokput 25,8%, mBeToBOM mokazarenb 0,84.
Jleiikomuter  12,78%10%/m, wedrpodunsr  70,5%, mumdouutsr 17,4%, wmownomutel 11,2%,
so3uHopmer 0,9%, 6azodumisr 0,0%. TpomOoIUTHI 192,0><109/H, cpenHuil 00beM TPOMOOIIUTOB
11,1 ¢n, mupuna pacnpeneieHusi 3puTpounuToB no oovemy 16,1%, tpombokput 0,213%, COD
4 mm/gac. Ilokazarenu koarynorpammel: ¢udpunoren 2,5 v/im, IITU 69,0%, IITB 18,4 cexynn,
MHO 1,45 En. AUTB 24,5 cexynn, konuentpauus /-numepa kposu 10,0 Mkrd®3E/mi. MoveBuna
5,88 mmounb/n, kpearnHuH 34,4 MKMOJIB/J, pacdeTHash CKOPOCTb KIyOOUYKOBOW (MIIBTpAIlMH 10
dbopmynne CKD-EPI cocraBwia 137 wmu/mun/1,73 M2, kampuuii 1,91 mmonw/n, Harpuit 137,0
MMOITb/N1, kKanui 3,06 mmonw/n. Jlaboparopusie nanubie manueHTKH P ot 30.11.2023 1. OOmmit
ananu3 kpoBu ot 30.11.2023 r.: 3puUTpOLUTHI 3,38x10'%/n, remornobun 96,0 r/m, reMaToOKpUT
28,9%, uBeroBoi mokasarenb 0,85. JIeHKOLMTEI 13,67><109/J1, HehTpoduisl 72,9%, muMQOIUTHI
17,0%, monorutel 8,2%, r03unoduisr 1,9%, 6azoduisr 0,0%. TpomOoIHUTHI 201,O><109/n, cpenHui
oobem TpomOouutoB 10,7 ¢n, mmpuHa pacmpeneneHus SPUTPOLMTOB 1O oO0beMy 16,3%,
tpoMbokput 0,215%. [Tokazarenu koarymorpammer: [ITU 84,6%, IITB 15,0 cexkyax, MHO 1,18 Ex.
AUTB 28,3 cexyna, xonnentpanus J-aumepa kpou 14,9 Mkr®OE/mi, mpoKaibIUTOHUH KPOBH
coctaBuia 0,1 Hr/mi. AKTUBHOCTD ITEYCHOYHBIX (DEPMEHTOB HAXOIUJIACh B Mpeaeiiax pedepeHCHOTO
ypoBHsi: AcT 18,8 En/n, AnT 33,3 En/n, cogepxanue raMmma-TIIOTaMUITPAHCIICTITHAA3bl COCTaBUIIA
37,4 E/mn. C-peaktuBHblit Oenok 43,7 mr/n, Harpuii 137,0 mmouns/n, kamui 2,91 MMonb/i1, Maraui
0,81 MmMomB/11.

JlaGoparopusie nanHbie marueHTku P ot 1.12.2023 r. O6muii ananu3 kposu ot 1.12.2023 r:
SPUTPOLUTHI 2,97X1012/J'I, remornooud 89,0 r/i, remarokput 25,9%, nperoBoi mokasarens 0,90.
JIelKOIUTHI 9,79><109/JI, HerTpodunsr 69,8%, mumdonntsr 17,3%, monomutsr 10,4%, 303MHOGUITBI
2,5%, 6azodust 0,0%. TpoMOOITUTHI 153,0x10%/m, cpenauit oobeM TpoMOonmToB 10,7 ¢, mmpuHa
pacnpeaeneHus dpUTpouuToB o o0bemy 15,9%, tpombokpurt 0,164%, COD 7 mm/gac. [lokazatenu
koarynorpammsl: pudpunoren 3,1 r/m, I[ITHU 77,0%, IITB 16,5 cekyna, MHO 1,30 En. AYTB 21,2
cekyHJ, KoHueHtpamus [-numepa kposu 14,9 Mkr®OE/mn, kamuii 3,0 mmounb/i. JlaboparopHbie
naHHble mauueHtkun P oot 2.12.2023 1. OOmwmii ananu3 kpoBu oT 2.12.2023 r.: 3pUTPOLHUTHI
3,59><1012/J'I, remorio6ud 104,0 r/n, remarokput 30,0%, nBeToBo#t mokasarens 0,87. JleHkomuThI
12,6><109/J'I, Hedtpopunsl 89,9%, mumbonurser 7,8%, monHomuthl 2,3%, s03uHOGUIB 0,0%,
6asodusr 0,0%. Tpombormrer 228,0x10°/m, cpemumii 06bem TpomboumrtoB 11,3 dur, mmpuHa
pacrmpeneneHus 3puTpouuToB mo oovemy 15,8%, tpombokputr 0,257%, COD 13 mm/yac. B
KIIMHUYECKOM aHalln3e Mouu — npoteunypus. [lokazarenu koarynorpammsl: ¢udbpunoreH 3,77 r/m,
I[ITHN 91,3%, ITTB 13,9 cexynn, MHO 1,09 Ex. AUTB 22,3 cekyHn, koHueHTpauus J[-mumepa
kpoBu 15,9 Mxr®OE/mn, xanuit 3,91 mmonw/n, Harpuit 136,0 mmonw/n, ansOymun 33,1 r/m,
npokanbuToHuH 0,16 Hr/Mi1, Mo3roBoit HarpuitypeTndeckuil nentuy 177,0 nr/min (HOBBIILIEHHBIN).

B cBs3u ¢ uH]y3uelt HedpaKIMOHMPOBAHHOTO TeMmapuHa OBLIO HCCIEOBAHO MOKa3aTenu
KoarynorpaMmbl 1Ba pa3za B cytku. Tak, IITU 88,8%, IITB 14,3 cexynn, MHO 1,13 En.,
mutenbHocTh AUTB pasasutace 21,8 cexkynnam. Ha cnemyromuit aens (3.12.2023 r.) mapameTpsl
KOaryJlnorpaMMbl okazanuch 6e3 cymiectBeHHbIX u3MeHnenuit: [ITU 81,9%, I1TB 15,3 cexkynn, MHO
1,22 En., mmuarensHocte AUTB paBHsinace 26,1 cexynmam, ¢ubGpuHoreHn kposu 3,12 r1/m.
JlaGoparopuble nanHble namueHTku P ot 4.12.2023 r. O6umwmit ananu3 kpoBu ot 4.12.2023 r.:
SPUTPOLUTHI 2,92X1012/J'I, remoriooud 83,0 r/m, remarokput 25,1%, uBeroBoii mokazarens 0,85.
JIefKOUTEI 9,0><109/JI, Hertpodpuisl 82,3%, mumbonuter 8,6%, MoHOIMTH 7,8%, 203MHOMDUIIBI
1,3%, 6azodmisr 0,0%. TpomGomutsr 220,0%10°/11, cpenruii 06bem Tpombormros 10,0 ¢, mupnHa
pacripefiesieHusl ApUTPOLUTOB 1Mo o0bemy 15,6%, tpombokpur 0,221%, COD 17 mm/gac.
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[Tokazarenu koarynorpammsl: pubpunoren 3,77 r/a, IITU 91,3%, IITB 15,2 cekynn, MHO 1,09
En. AUTB 26,1 cexynn, konnentpanus [[-numepa kposu 14,72 Mxr®IOE/mi, kanuit 3,64 MMoIb/1,
Harpui 135,0 mmonb/n, ansbymun 33,1 1/1, npokaneuutonuH 0,19 ur/mn, C-peakTUBHBIN OEIIOK
36,5 mr/n. 5.12.2023 r. mapametpsl koarynorpammbl coctapmiu: [ITU 80,8%, IITB 15,7 cexyHn,
MHO 1,23 En., nmutenpHocTh AUTB paBHsitace 26,2 cekynnam, pubpuHoren kposu 3,12 1/,
kanui 3,59 mMoup/i. Ha cienyromuii BHOBb HCCIICIOBANIOCH KapTHHA Mepu(epruIecKoil KpOBH, TJIe
SPUTPOLIUTHI 3,01X1012/JI, remorioOuH 83,0 r/n, remarokput 26,0%, nBeroBoil mokasarens 0,83.
JlefKoIUTEI 5,48><109/JI, HerTpodunst 63,8%, mumdonutsl 26,5%, MoHOUUTHL 6,0%, 203UHO(HITEI
3,7%, 6azoduibr 0,0%. TpomOomuTe! 268,0% 109/J'I, cpennauii 00bem TpoMOoruToB 11,1 ¢, mmprna
pacnpezaeneHuss putpountoB mo oodwvemy 15,8%, Tpombokput 0,297%, COD 17 mm/gac. B
OMOXMMHUYECKOM aHaIn3e KPOBU IITIOKO3a BEHO3HOW KpoBH cocTaBwiio 4,59 mmonb/n, kamuii 3,76
MMonb/1. Tlokazarenn koarymorpammser: ¢uodbpunoren 3,25 r/n, IITU 84,6%, IITB 15,0 cexynn,
MHO 1,18 Ea. AUYTB 26,5 cekynn, xonmeHtpamus J[-mumepa kpoBu 15,0 MrdIE/mi.
[IpumevarensHo, 4yTO ypoBeHb C-peakTHBHOTO O€jika MpaKTUYeCKH HOpMaiu3oBasioch (1,8 mr/m),
KOHIIEHTPAIHsI CBIBOPOTOYHOTO KpeaTHHUHA ObLT cTadmiIbHBIM (40,0 MKMOITB/IT).

Ha ¢one mnpoBommmoii Tepamuu oO0IIee KIMHUYECKOEC COCTOSHHE TAIMEHTKH CTajlo
yIy4IIaThCs: OBIIIKA B TIOKOE HE OTMEYaeT, CeplleOreHe HEeT, FTeMOAMHAMUKA CTa0UIbHASI, COH
MIOJTHOLICHHBIN, TMepudepruuecknx OTEKOB HET, HaJ JIETKUMHU JbIxaHue mnpoBogutcs. OpHako, y
Haled IAaUUEeHTKU COXPAHsUICS Kallellb ¢ TPYAHOOTAENIEMONM MOKpPOTOW. B 1eHb BBIIMCKH U3
OTJCIICHUE TUTACTUYCCKOW XHUPYPTHH JIA0OPATOPHBIC NaHHBIC ObUTA CICIYIOIIUMHU: 3PUTPOLUTHI
3,79><1012/J'I, remorniooud 101,0 r/n, rematokput 32,0%, nBeroBoi nokaszarensb 0,80. JleHkomuTh
5,9><109/J'I, Hertpopmiasl 60,3%, mumdouuter 29,6%, monorutel 8,1%, s03uHOGUIBI 2,0%,
6asodumbl 0,0%. Tpombormrer 459,0x10°/1, cpennuii o6bem TpomGomuro 10,1 du, wmpuHa
pacmpenenieHus 3PUTPOIUTOB 1O o0vemy 15,9%, tpombokpur 0,465%, COD 11 wmm/gac.
[Tokazatenu koarynorpammsbl: pubpunoren 3,45 r/x, IITU 84,1%, IITB 15,1 cexkynn, MHO 1,19
Exn. AUTB 26,0 cexynn, konmentpamusi Jl-mumepa kpoBu 10,2 mMxrd®3E/mn. B ambymaropho-
MOJIMKIMHUYECKUX ~ YCIOBUAX TAIlMEHTKA TMpUHUMAaNA: puBapokcaban 20 Mr B CYTKH,
arerTuicanuuioBas kuciaora 150 mr B cytku, omenpaszon 40 Mr B CyTku, MOHTenykacT 10 mr B
CYTKH.

JlabopatopHbie naHHble manueHTku P ot 25.12.2023 r. O6mwmii ananu3 kposu ot 25.12.2023
T.. SPUTPOILUTHI 3,98><1012/J'I, remorniooun 103,0 r/n, remarokput 32,5%, 1IBETOBOM TOKa3areib
0,78. JlelKoUMTEI 5,85><109/J'I, Heutpopunsl 64,5%, mumdountsr 25,4%, Mouorutel 8,1%,
so3uHOGHIEL 2,0%, 6asopmmsr 0,0%. Tpombouutsr 303,0x10°/1, cpexnuii 06beM TPOMOGOIMTOB
10,7 ¢, mupuHa pacnpenesneHust SpuTpouuToB no oosemy 16,0%, tpom6okput 0,323%, CO3 20
mMm/4ac. [lokazarenu koarynorpammsl: [ITU 84,1%, I1TB 15,1 cexynn, MHO 1,19 Ex. AYTB 26,5
cexyHJ1, C-peakTUBHBIN O0enok 2,54 Mr/i.

B cBs3u ¢ ynmydiieHueM OOIIEro COCTOSHUE MAIMEHTKH, PEIIEHO MPOIOIKHUTH JICUCHHE B
amMOynaTopHO-MONMUKINHUYeCKuX yciaoBusix (PucyHok 11). B 1eHb BBIMUCKHM W3 OTACNEHUS
TJIACTUYECKOW XUPYPTHH JTaOOpaTOpHbIe NaHHBIC OBLIU CIEAYIOLUUMHU: SPUTPOIUTHI 3,79x10"%/n,
remornmooud 101,0 r/m, remarokput 32,0%, nBeroBoit mokazarens 0,80. JIeHMKOUTHI 5,9><109/J'I,
Hertpoduisr 60,3%, mumboruter 29,6%, MmoromuTsl 8,1%, s03unOMUIEI 2,0%, 6azoduibr 0,0%.
TpomGormtsr 459,0x10°/n, cpemunii 06beM TpomGommro 10,1 dur, mmpuHA pacnpeneneHus
spuTporuToB 1Mo ob6wvemy 15,9%, tpombokpur 0,465%, COD 11 wmm/ygac. Ilokazarenu
koarynmorpammebl: pudpunoren 3,45 r/n, IITU 84,1%, I[1TB 15,1 cexyaa, MHO 1,19 Ex. AYTB 26,0
cekyH/, kKoHreHTpamnus JI-mumepa kposu 0,58 Mkrd®OE/Min. B nuramuke HaOnMrOneHUe U JICUEHUS Y
MAIMEHTKU Kallelb MPeKpaTHiioch, cepaiednenne He ormedaet, Ha cHsATor DKI 3youer P u T, a
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takke Komrieke QRS He Obutn m3MeHeHHbIMU. Ha sxokapmuorpaduu pasmepsl mosocTen cepaa
HE YBEJIMYEHBI, COKpAaTUTENIbHAasg CHOCOOHOCTh JKEIYIOYKOB YIOBJIETBOPUTENbHAS, HpPU3HAKU
JISTOYHOU THUIICPTCH3UHU U BBIIIOTHOT'O IICPUKAPAUTA BBISIBJICHO HE 6131.]]0.

Pucynok 11. [TanmenTka P., 35 ner. [locie mporenypbl a0TOMUHOIDIACTHKH U JIMTIOCAKITHA

8.01.2024 r. nanuenTke ObUIa MPOBEJCHA YABTPA3BYKOBOE CKAHHPOBAHHE COCY/IOB HIKHUX
KOHEYHOCTEW, TJe apTepuajbHbIi KpPOBOTOK TMpaBOM U JIEBOM HUKHHUX KOHEYHOCTEU
MarucTpaJibHOTO THUIA, HE W3MEHEH, INPOCIEKUBACTCA HAa BCEM MPOTSIKEHUH IO CTOTI,
TeMOJMHAMUYECKH 3HAYMMBIX HAPYIICHUM KPOBOTOKA HE BBISBICHO. [lOBEpXHOCTHBIE U TTyOOKHE
BEHbl TPOXOJUMBI Ha BCEM MPOTSHKEHUM, CKUMAEMbl, KJamaHbl COCTOATENbHBI. [Ipu3HakoB
TpoMOo03a ITyOOKUX U MOJKOXKHBIX BEH 00€UX HIDKHUX KOHEYHOCTel He BhisiBIeHO (PucyHok 12).

Pucynoxk 12. ITanuentka P., 35 jet. YibTpa3ByKoBOe CKAHUPOBAHKME COCYI0B HIYKHUX KOHEYHOCTEH,
B IMHAMUKE TTOCJIe a0JOMUHOIIACTUKY U JIMITOCAKIIMK Ha (DOHE TPOBEICHNUE aHTUKOATYJISTHTHON TEPaITiH
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[Ipu OOBEKTMBHOM OCMOTpE TAaIlMeHTa BUAMMBIX (MepudeprudecKnx) OTEKOB Ha HIDKHEH
KOHEYHOCTH HeT. [eMopnHaMuKka CTaOWIIbHAs, JbIXaHWs HaJ JICTKUMH TPOBOIUTCS, XPHITBI HE
BBICTYIIMBAIOTCA. Ha BepXylllke TOHBI CEplLla COXPAHEHBI, PUTM IIPABUIIBHBINA, 4aCTOTA CEPACUHBIX
cokparenuit 72 yu/muH, aprepuanbaoe aapienue 120/70 mum pT. cT.

IIpencraBiaeHHOe KIMHUYECKOE HAOMIOEHWE MHTEPECHO Cpa3y C HECKOJIbKUX CTOpPOH. OHO
WUIIOCTPUPYET TPYAHOCTH, C KOTOPBIMHU IPEKIE BCETO CTAJIKUBAIOTCS IUIACTUYECKUE XUPYPIH,
Bpa4yM TEPaNeBTUYECKOTO MPOGMIIS MPH BEACHUH NAIlMEHTOB C BEHO3HBIMU TpomOo3amu, TOJIA u
MHOKapJIUTOM, CIIO)KHOCTU CBOEBPEMEHHOH JMAarHOCTHKH, a TakXe B BbIOOpE TepaneBTHUYECKOH
crpareruu. IIpu moaroroBke AaHHOM CTaTbu ObLI IPOBENEH MOMCK U AaHAIM3 IOJHOTEKCTOBBIX
0030pHBIX M OPUTMHAJIBHBIX CTAaTe HAa PYCCKOM M AHIJIMHCKOM S3bIKaX C WCIOJb30BaHHEM 0a3
nanabelx eLIBRARY.RU, Scopus, Web of Science, PubMed, Google Scholar. Tpombosmbonus
JIETOYHOM apTepuu MpejcTaBiseT co00il MynbTH(dakTopralibHOE 3a001€BaHNE, YaCTO MPOTEKaloIIee
OeCCUMIITOMHBIM Te4eHHeM [17].

TOJIA unaynupyer reMoluHaMUYECKUE HAPYIIEHHUS U 04aroBO€ MOPaXEHHUE JIETOUHON TKaHU
B BUJIe MH(APKT JIETKOr0, HHOUIIMPOBAHNE KOTOPOTO BEJAECT K PA3BUTHIO MH(PAPKTHOW THEBMOHHH,
YTO OTMEUYEHO Y Haiei nanueHTku. CoracHo onmyOIuKOBaHHBIM JaHHBIM [18], oOcTpykuus 6osee
50% cocynucToro pycia JErkux HpUBEIET K Pa3BUTHIO LIOKa (OeAHbIE CIAM3UCTbIE, HUTEBUIHBIN
MyJIbC, CAMIITOMHAsI apTepualbHasi THIIOTEH3Us, BO30YX/ICHUE WM 3aTOPMOKECHHOCTD, aUHAMUS,
OJIUTYpHUS U T.[1.), 4TO XapakTepHo Juisi MaccuBHOM TOJIA. [Ipu cyOmaccuBHoit TOJIA obctpykius
cocyaucToro pycna jerkux cocrasiser 30-50%, y TakuxX HalMEHTOB OTMEYAETCS CHUMITOMBI
IIPABOKENTYIOUKOBOM cepaeuHoi HenocrarouyHocTu. [l HemaccuBHOM TOJIA xapakTepHO MeHee
BBIpa)KEHHAst 00CTPYKIIHUS, TO €CTh, SMOOIIUS METIKUX JUCTAJIBHBIX JIETOUHBIX apTepwid [17].

Kak mpaBwio, TpomOOTHUecKHE Macchl (QOPMHUPYIOTCSI B BEHO3HOM CHUCTEME, IPaBOM
IpeJcepanH, a TaKkxke MpaBoM xenyaouke. [1o onyOiInKoBaHHBIM JTaHHBIM, TPOMOOTHUECKHUE MAcChl
Haubosee yacToi GuKCUpyroTcs B Oudypkanusx cocyaon jerkux [19].

Wudapkr nerxoro passusiieiics npu TOJIA neranbHO W3N0KEHBI B yITOMsHYTOM padote [18].

Ha wmonekynsapHO-KIETOYHOM YpOBHE, B BO3HUKHOBEHHWH TOJIA BaxXHYIO pOJIb HrParOT
¢dakTopsl Hecneun(puyeckoro BocHalieHUs: M 3HAoTenuanbHoi nuchynkuuu [20, 21]. Bo Bpems
XUPYPrUUECKNX BMEIIATEIbCTB CBEPTHIBAIOLIAS CHCTEMA KpPOBH aKTUBU3MPYETCS, TaK Kak,
MOBPEXKIAETCS COCYINUCTasl CTEHKAa, U B 3TUX MECTax MPOMCXOAUT oOpa3zoBaHHE MUKPOTpoMOOB. B
2018 r. “American Association for Accreditation of Ambulatory Surgery Facilities” npeacraBun
oruert, rae 3a nepuox 2001-2011 rr. BeHo3HBIE TPOMOO3BI 3aperucTpupoBansl B 414 ciydaes, U3
Hux 240 ciydaeB COCTaBWIIM MAlMEHThI, KOTOPBIM BBIMOIHSIACH a0 JOMUHOIIIACTHKA [22].

B panee omyONMKOBaHHOM HCCIIEJOBAHUM OTMEYEHO, YTO Kpyronas aOJOMUHOIUIACTHKA
accolMupoBajach C CaMOMl BBICOKOW YacTOTOM BEHO3HOHW TPOMOO3MOOJIMHU 10 CPABHEHHUIO C
TpaAUIIMOHHON a0IOMUHOILTIACTUKOM [23].

Uccnenosarenu K. H. 3onoryxun, @. Kprorep u A. B. Camoponos (2018) npoananuzuponas
na"Hble 430 ManKMeHTOB, TOCIUTAIN3UPOBAaHHBIX B MAJIaTy MHTEHCUBHON TEPANNN XUPYPrU4ECKOro
npoduss, YCTaHOBWIM HAJIWYUE B3aUMOCBSI3M MEXIY TOCHHUTAIBHBIMH 3MHU30JaMH TpoM0o3a U
CleylomuMu  (akTopaMu:  SKCTPEHHOE  XUPYpPrU4ecKkoe BMeENIaTelabCcTBO,  3alboyieBaHue
nepudepuyecKux COCyl0B, pa3BUTHE IIOKa B JOOMEPAllMOHHOM Mepuoje, BhICOKHE ypoBHU /l-
JMMepa U HU3Koe coziepkanue antutpomouna 11 [24].

MHoro4ncieHHble HUCCIIEAOBATENI YTBEPXKAAIOT, YTO B OOIIEH NOMYISIUU 3HAYMMBIMU
(dakTopaMu pUCKa BEHO3HBIX TPOMOO30B CIYKUT Oojiee CTaplIuii BO3pacT M IoOKa3areiab MHIEeKca
Macchl Tena [25, 26]. B scretnueckoil MeIUIIMHE JOMOIHUTENBHBIMU (PAaKTOpaMHU pUCKa BEHO3HBIX
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TpOMOO30B U TPOMOOIMOOIHH SIBIISIOTCS JUIUTEIBHOCTD MPOLIEAYP XUPYPTUUECKUX BMEUIATEIbCTB.

[To-BuauMoMy, TyCKOBBIM (aKTOPOM B Pa3BUTHH BEHO3HBIX TPOMOO30B B IIACTUYECKOM
XUPYPruM sBIsieTcss TUchYHKUUS SHAoTenus. Kak mapakpuHHBINH OpraH, SHAOTEIHHA OTAENISIET
KPOBOTOK OT Oosiee TIIyOOKMX CJIOEB CTEHKHM COCyAOB. Ha MoseKynasipHOM YpOBHE, 3HIOTEIHU
MPOAYLUPYET Psii OMONIOrMYECKH aKTUBHBIX BEIIECTB: OKCUJ a30Ta, dHAOTENUH-1, anruorensux I,
MPOCTALMKINH, TPOMOOKCaH A, MOJEKYylIbl KJIETOUYHOH anare3uu, (akTopsl pocTa COCYIOB,
HATPpUHYPETUUIECKUN MeNTH]I, a Takke dakrop nponudepanuu cocynos [27].

[Ipu »sHAOTENMMANbHOW JUCOYHKIMM OTMEYACTCS BAa30KOHCTPUKLUS W YCHIMBAETCS
MPOAYKLHUS MPOTPOMOOTEHHBIX U MPOBOCHAIUTENBHBIX (PAKTOPOB, UTO CONMPOBOXKIAIOTCS aJre3ueit
TPOMOOIIUTOB U JICHKOIIUTOB C COCYIUCTYIO CTEHKY [28].

Aumumpomoéun-I11. B psize ciiydaeB nmpu BEHO3HOM TPoMO03e U €€ OCIOKHEHUSX BBISBISICTCS
Ie(QUIUT eCTeCTBEHHBIX AHTHKOATYISIHTOB KPOBH, TaKMX Kak, aHTHTpoMOuH III, mporemn C u
npoteud S. OCHOBHBIM HMCTOYHHMKAM CHHTEe3a aHTUTpomOuHa IIl sSBISIOTCS mEueHb M SHIOTENHM
cocynoB [29]. ComnacHO OmMyOJIMKOBAaHHBIM JAaHHBIM, AHTUTPOMOHMH SBISIETCS WHTHOUTOPOM
TpoMOuHa, (hakropsl [Xa, Xa, Xlla, kajummkpenHa, MmIa3MUHA U YPOKUHA3bI, KOTOPHIC BOBJICYCHEI B
nporiecc cBepThiBanus kpoBu [30, 31]. AutukoarynsiutHoe nedctBue antutpoMmOuHa Il rmaBHbIM
o0pa3oM IPOUCXOAMT Yepe3 MHAKTUBAIMIO TpoMOMHA U dakrtopa Xa. Jledpexkr anturpombuna III
MPOSIBIISIETCS IIPU €10 CHUKeHuu Menee 60% [32, 33].

OTHOIIEHHE IIAHCOB BEHO3HBIX TPOMOO30B IO CPaBHEHHIO C JIMIAMH 0e3 TpoMOopmimn
cocrapisieT 16,3 [34, 35].

[To nuTepaTypHbIM JaHHBIM CYIIECTBYET KaK Ka4YeCTBEHHbIE AE(PEKThI, TAK U KOIUYECTBEHHBIC
nedunutel antutpomobuna 111 [32, 33].

B moxarBepAEHWM STOTO CIYKUT TOT (PAaKT, YTO Yy HEKOTOPHIX MAIMEHTOB BEHO3HBIC
TpoM003bl 1 TDOJIA BO3HHKAIOT NP ypoBHE akTUBHOCTH aHTUTpoMOuHa III 70%, a B psge ciydaes
HECMOTps Ha HU3KUI €ro ypoBeHb TPOMOO3bI He pa3BuBatoTcs [35, 36].

IlenecoobpazHo OTMETUTH, YTO Jula ¢ aedunutoM antutpom6Ouna IIl oTHocaTCs K rpymnmne
BBICOKOTO pPHCKAa pPAa3BUTHS BEHO3HBIX TPOMOO30B M TpoMO0IMOONHMH, Jake HECMOTps Ha
TepaneBTUYECKUE 103bl COBPEMEHHBIX AHTUKOATYISIHTOB [37].

[To-Bunpumomy, cymectByetr Aedekt (momen) antutpomOuna III B remapuH-CBS3BIBAIONINX
y4acTKaX, 4YTO OOBSICHSETCS Pa3BUTHEM PE3UCTEHTHOCTH K HEe(PpPaKIMOHUPOBAHHBIM TeMapHUHaM.
[TanmenTsl, ¢ nepunutoM antutpomOuHa III coxpaHSIOT CBOI0O YSI3BUMOCTbH B IJIaHE Pa3BUTHUSA
W/WJIK TIPOTPECCUU BEHO3HBIX TPOMOO30B/TPOMO0IMOO0INH, a TAaK)Ke PEIUINBA MTOCIIE TPEKpaIICHIE
AHTUKOATYJIITHTHOM Tepanuu [38].

B panee omnyOnMKOBaHHOM COOOIEHMH OTMEUEHO, YTO Cpeau MNAIMEHTOB C BEHO3HBIMU
TpoMbo3amu u TOJIA nepuuur antutpom6Obuna III Bapsupyer or 3 no 8%, M MO OTAETBHBIM
naHHbIM octuraet 10% [37, 39].

beccumnromuas dopma nedunmra antTutpomOuna Il B 0oCHOBHOM BCTpedaeTcs Cpeau JUI
Mykckoro moia. CToutr oTMeTHTh, uTo Aedunut antutpomoOuna III mo cux mop ocraercs
HEJOOLICHEHHBIM M HEIOYYTEHHBIM CpPEIM BCEX BO3MOXKHBIX IIPUYMH DPA3BUTHS BEHO3HBIX
TpoMO030B U TPOMOOIMOOINYECKUX OCTIOKHEHUN Y JIUIT C COIIMATHHO-3HAYUMBIMU 3a00I€BaHUSIMH.

B Ta6nuue 1 npuBeneHbl nepedeHb KIMHUYECKUX COCTOSIHHM, MPU KOTOPOM KOHIIEHTpAIUs
anTuTpomOuHa III u3mensercs.

B ¢dopmupoBaHun TpOMOOTHYECKMX COCTOSHUN HEIb3s HCKIIOUUTH TaKXke pOoJib
reHeTnyeckux (aktopoB. VccnenoBaHusIMU MOCIEIHUX JIET YCTAHOBIIEHO, UYTO CYIIECTBYET Oojiee
80 myrtauuu B rexe (1-1 xpomocoma) antutpom6OuHa IIl, u3 HUX Hanbosee N3y4YeHHBIMU SBISIFOTCS
MyTaluy B reHe nporpom6Ouna u Jleiinena [41, 42].

(B
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 239



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 10. Ne2. 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/99

C-peaxmusnwii 6enrox. I1o MHOTOYHMCIICHHBIM CBeleHHSAM [43-45], Bemymmum (akxTopom,
OTIPE/ICTISIONIUM MPOTPOMOOTeHHBII NOTEeHIMan B OOLIeH NOMyIsSuu, SBISIETCS BOCHAJICHUE.
W3BecTHO, 4TO LEHTPATBHBIM OEITKOM OCTPOH (a3bl BocmaneHus Ciry>)KuT C-peakTUBHBIN O€JIOK U ee
3HAaYMMOE€ IOBBIIIEHUE MOXKET HWIPaTh BAXHYIO pOJIb B pPa3BUTUU BEHO3HBIX TPOMOO30B H
TpoM603MO0Mu. OCHOBHBIM HMCTOYHUKOM cuHTe3a C-peakTUBHOro Oejka SBISIETCS IE€YCHb,
COCYIHCTasi CTCHKa, MOHOIIUTHI, MaKpodaru u agunomnuTs [46].

Tabmuua 1
OAKTOPBI, OKA3BIBAIOIIME BJIMAHUE HA ITJIASMEHHBIE YPOBHU AHTUTPOMBUHA 11
Knunuueckoe cocmosnue / paxmopwi Tosvuuenue Chuoicenue

XpoHUYeCKOE BOCHAIICHUE +

Hedunut Butamunaa K (< 1 Mkr Ha 1 kr Maccel Tena B cyTkH) [40] +

MynbsTH(OKATBHBIA aTEPOCKIEPO3 +
XpoHuueckue 3a0oneBaHus nedueHu (bosee 6 MecsIeB) +
Ocrtpbole 3a00neBaHuUs IEYCHH (0 3-X MECSIIEB) +

[Iprem KOHTpPALETITUBOB M 3CTPOTEHOB +
Pak nomxenyaouHoi sxene3bl +

Bbepemennocts (2427 nenens) +
JliMTeNbHBIC XUPYPrUUECKUE BMEIIATENILCTBA (0oJiee 6 4acoB) +
Hedporuueckwnii cuaapom (mporennypus 6onee 3,5 r/cyTkn) +
OcTpblii TaHKPEATUT +

JABC-cunnpom +
Crapueckuii Bo3pacT (75 JIET U cTapiie) +
I'emapunoTepamnus (6onee 10 cyTok) +
BenkoBo-sHeprernueckas HegocrarouHocts (MMT < 18,5 Kr/M°) +
[Ipesknamncus +
XHUMHOTEPAUS +
[Tnazmadepes +
[IporpammHsIil reMoananus +

JIroboe MexaHMuYecKOe BMEIIATeNbCTBO B TKaHb YEJIOBEKAa COMPOBOXKIACTCS YCHIEHUEM
nponykuuu C-peaktuBHOro 6emka [47].

[loBpexxaeHne  SHAOTEIMOLUMUTOB  COCYJUCTOM  CTEHKHM, YTO HUMEET MECTO IIpU
a0JIOMUHOIUIACTUKY W/ JMIOCAKIMK MPOBOLUpYeT mpoayKuun C-peakTUBHOIO Oelika, OIHAaKo,
CIIyCTSl HECKOJIBKO 4acoB IOCJIE MPOLETyphl YPOBEHb TaHHOIO Oelika CHIDKAeTCs 10 peepeHCHBIX
3HaueHuH. [IpuunHbl CBsI3U MOBBIIEHHOTO YpOBHSI C-peakTUBHOIO Oellka ¢ PUCKOM COCYIUCTOTO
TpoM0O03a OOBACHSIOTCA €r0 B3aMMOJEHCTBHEM C 3HJOTEIMOLUTAMH, MMMYHHBIMH MEIUaTOpaMH,
OesIKaMH KOMITJIEMEHTA, a TAK)KE aKTUBAIMEeH TpoMOOIUTOB [48].

B psne pabor Obuim oueHeHbl posib C-peakTHBHOIO Oeilka B BO3HUKHOBEHHWH BEHO3HBIX
TpoM6030B [49, 50].

Tak, numeercs npsimast CBsI3b MEXJly 00pazoBaHHEM TpomMO03a B COCYIUCTOM CTEHKE U POCTOM
koHleHTpauu C-peaktuBHoro Oenka. I[lpm »ToM koHueHTpanusi C-peakTUBHOTO Oenka B
CBIBOPOTKE BO3pACTaeT OYEeHb OBICTPO U IpescKasbiBaeT pazsutue TOJIA [51].

ITo pesynasraram wuccienosanue W. C. BopoOweBoii M coaBTOpaMu moka3zaHo, yto C-
peaKkTUBHBIN Oenok 00nagaeT BBICOKOM YYBCTBHTEIBHOCTHIO M CHENU(DUUHOCTHIO Y MAIUEHTOB C
TOTAJIbHBIM 2HJIONPOTE3UPOBAHUEM KPYITHBIX CYCTaBOB Ha (JOHE BBENIEHHUS HU3KOMOJEKYISIPHBIX
renapuHoB. Kak yTBep»IaroT ucciieoBarenu, KoHIeHTpaus C-peakTUBHOTO Oelika B CHIBOPOTKE
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KPOBH MOXET CIIY)KUTb JONOJHUTEIbHBIM IIOKa3zaTeaeM (pakropa pucKa BO3MOMKHOTO Pa3BUTHUS
BEHO3HBIX TPOMO030B [52].

[To umeromuecs JaHHBIM, OBBILIEHHBINH YpoBeHb C-peakTHBHOIO Oejka, MHTEpieHKUHa-6 U
YHCJIO0 MOHOIUTOB y JIMI[ C W30BITOYHOM MAaccoi Teida M JUCIUINUACMHUEH SBISAETCS MPHU3HAKOM
aKTUBAllMM CUCTEMHOTr0 BocnajeHus [53].

Ilo HameMy MHEHUIO, B IUIACTHYECKON XUPYPIUU Yy MALMEHTOB U3 IPYIIIbI IPOMEXKYTOUHOTO
M BBICOKOTO pHCKa BEHO3HBIX TpoM0030B u TDOJIA menecooOpa3HO OLEHHUTH KOHLEHTpauuu C-
peakTUBHOTO Oenka Ha 3 W 7 CyTKH MOCie onepanuu. Tak Kak, konebanue ypoBHsi C-peakTHBHOTO
OesKa He TOJbKO MPEJCKa3bIBACT PUCK BEHO3HBIX TPOMOO30B, HO U pelUrBa 00JIEBOr0 CUHIPOMA,
¢opmupoBaHue OOJBIIMX IEMaToOM, CEpPOM, TMIPOM, a TaKKe Ppa3BUTHE CHUHAPOMA OCTPOIo
MIOBPEXKACHUE MTOYEK.

Hnumepnerikun-6. I1oBbIlIEHNE CHBIBOPOTOUHOTO YPOBHSI HHTEPIIEHKHUH-6 CBSI3aH C aTOT€HE30M
TpOMOO30B  pa3IMYHOM JIOKaIM3aluH. VICTOYHMKOM NPOAYKLHMHU HHTEPJICHKUH-6 SBISIOTCS
MOHOITUTHI, MaKpo(haru, aIUIMOIUTHI U YHIOTSIIUOIUTHI [54].

BBICBOOOXKTAIOIINIACS MHTEPIACHKHH-6 JOMOJHUTEIBHO YCHIMBAECT aKTHBALIMIO MOHOIIUTOB U
TUMQOIUTOB, YTO MPUBOAMT K €I11e OOJIbIIEeH IKCIIPECCUU TPOBOCTANIUTENBHBIX IIUTOKHHOB [55].

Y mun ¢ u30BITOYHOM Maccol Telna B YCIOBHMSX XPOHHYECKOW T'MIEPIIIUKEMHU
pEruCTpUpyeTCs NPOAYKLUS UHTEPIEUKUH-0 SHAOTEINAIbHBIMUA KIETKAMU COCYIUCTOM cTeHKu. C
TOYKU 3pEHUS] BEHO3HON TpoMO03MOOJIMHM, HWHTEPICHKUH-6 yCUJIMBAET aJre3uu JICHKOLUTOB B
COCYIHUCTYIO CTEHKY, YTO COIPOBOXAAIOTCS MOBBIIIEHUEM BOCHAIUTEIbHBIX COCTOSHUNA COCYJIOB.
IIpu 5TOM, OTMedaeTcsi CHMKEHHE OHOJOCTYIHOCTH OKCHJ a30Ta U YBEJIMYEHHUE CTElEeHU
OKHUCIIMTEJILHOTO cTpecca [56].

B pesynbrare yero npoHUIIAEMOCTh 3HJIOTEIHUS COCYI0B CTAHOBUTCS OOJIBIIE U YCUIIUBACTCS
WHOWIBTPAMsl COCYAMCTOW CTEHKH NHPKYIUPYIOIIMMHU JerkormtamMu. C  Apyroil CTOPOHHI,
MHTEpJICHKUH-6 3amycKaeT cuHTe3 (eppuTHHAa U TpoMOOKcaHa A2, BBICOKHE YPOBHU KOTOPBIX
accOLlMMPYEeTCsl C CHHIPOMOM AaKTHBAallMM Makpo(aroB M TIOBBILIEHHON CBEPTHIBAEMOCTb
KpoBu [57].

Kpome Ttoro, unTepiedkuH-6 HHIAyLHUPYET H30BITOUHYIO PEAKTUBHOCTH TPOMOOILMTOB U
a/re3uro UX K COCYAMCTYIO0 CTeHKU. B ¢opMHpOBaHUM COCYIUCTBIX TPOMOO30B MOXKET y4acTBOBATh
psAa MexaHM3MOB. Tak, THIEPHNPOAYKIHUS aKTUBHBIX (POpM KHCIOpOAA BBI3BIBAET OKHCIICHHE
MaKpOMOJIEKYJ, BEPOSITHO, C O3THUM CBSI3aH PEKPYTHHI M aronTo3 3SHIOTEIHAIbHBIX KJIETOK.
O4eBHIHO, YTO CBSI3b MEXKIY TPOMOOTHYECKUMH COOBITUSIMU M HHTEPICUKUH-6 MOXET OBITh
OIIOCPe/I0BaHa YCUJIEHHEM MUTPAllMM MOHOIIUTOB U MaKpo(aroB B COCYUCTYIO CTEHKY [58].

3TO NPUBOJUT K TMIIEPKOAryISILIUU U TPOMOOIMOOINYECKUM OCTIOKHEHUAM [59].

Crnenyer OTMETHTb, YTO YPOBEHb WHTEPICHKMH-O OKazajcsi MpearnOYTHTEIbHBIM MapKepOM
BOCHAJICHHUS B KJIMHMYECKHX YCJIOBUSAX H3-32 €0 IMOCTOSIHHOM CBSI3U C arepoCKJIEPOTUYECKUMU
cepaeuHo-cocynucteiMu coObiTusimMu. B 2015 1. O. YO. Kununa, A. H. Conomenxo, C. H. lBaHoBa
n A. A. TapaHoBa npenCTaBWIM pe3yAbTaTbl HMCCIEAOBAHUS YPOBHEH IPOBOCHAIUTENIBHBIX
IUTOKMHOB y mamueHTtoB ¢ TOJIA. Tak, UMTOKMHOBBIM npoduas mnanueHtoB TOJIA
XapaKTepU3yeTCs] BHICOKUMH 3HAYEHHUSMM CIIOHTAHHOW M MUTOT€H-WHIYLIUPOBAHHON MPOAYKLHU
MHTEPIIEMKMHOB MHTEPIECHKUH-6 W MHTEepiaelkuHa-8. Kak oTMedaeT McciaenoBareiy, CyIeCTBYIOT
IIOJIO’KUTENIbHBIE KOPPESLMOHHBIE B3aUMOCBSA3M MEX]y YPOBHEM BOCHAJIUTENBHBIX IIUTOKWHOB U
cofiepKaHHeM TPOIIOHMHA U HaTpuilyperudeckoro nenrtua [60].

OnHako, B IUIACTMYECKOM XUPYpruu Naropu3MOJIOTUYECKass pOJib HHTEPIEUKHH-6 B
BO3HHKHOBEHUU He(aTaIbHbIX OCIOKHEHUH /10 KOHIA HE U3YyYEHa.

@Daxmop  Hekposa  onyxonu-aivgha. KupoBas TKaHb NPOAYLUHUPYET  AJAUIIOHEKTHH,
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AQHTUOTEH3UHOTeH, PE3UCTHUH, 3CTPOreH M PAN APYTUX OMOJIOTMYECKHMX MEIUATOpOB BOCIAJICHHS
[61, 62]. B uucne BOCHAIMTENBHBIX IUTOKKHOB, MPOAYLHUPYEMOE ATUIIOUUTAMU KUPOBON TKAHU
3HauUuTCs (akTOp HEKposa omyxonu-aiabdpa (Tumor necrosis factor alpha TNF-a). Ilo wmepe
YBEJIMYEHUU WHAEKCAa MAcChl Tela B KHUPOBOM TKAaHU BCe OOJIbINE HAKAIUIMBAIOTCS Makpodaru, a
aaunouuThl runeprpodupyrorcs [63]. BaxHbiM sBisercs TOT (PakT, 4TO HHQPUIBTPUPOBAHHBIE
Makpodaru B )KMPOBOW TKaHU MOJICPKUBAIOT BOCIIaJICHHE pa3HOl MHTEHCUBHOCTH. PasnuyatoT nBa
TUIa Makpo(aroB B )KUPOBOU TKaHU [64].

M1 ¢enotun mpeacTaBieH aKTUBUPOBAHHBIMH Makpodaramu, KOTOpBIC MOJABISET POCT H
muddepeHIUpoBKY anunonuToB. Ilog BiIMsSHHMEM aroHucTa penenTopa MNepPOKCUCOMATbHOIO
nponudeparuBHoro ¢akropa (peroxisome proliferator activated receptor) y (PPARy) uz Ml
¢denoruna MakpodaroB obOpazyercs M2  deHOTHMT (MIPOTUBOBOCIAIUTENBHBIN  (EHOTHUII
Makpodaros) [65-67].

B 2013 r B xyprHaiie «BioMed Research International» omyOnmkoBaHBI pe3yJIbTaThl XOPOIIIO
CIUTaHUPOBAHHOTO HCCIIEIOBAaHUS, MPOIEMOHCTPUPYIOIIETO POJIb MHCYIIMHA U JIEITUHA B PETYISIUU
BocnasieHue. Tak, TMNepUHCYIMHEMHUS U TUIIEPJIENITUHEMUS IPUBOIUT K YBEJIMYEHUIO SKCIIPECCUU
makpogaramu TNF-a u pe3uctuna [68].

B npyrom wuccnemoBaHuM IMOKa3aHO, 4YTO HauBbiciias mnponaykius TNF-o ormedeHo B
BUCIIEpATIbHOM )KUPOBOM TKaHU [69].

TNF-0 o0nmamaer crnocoOHOCTBIO B3aWMOJICHCTBOBATH C JIPYTMMH  BOCHAIUTEIbHBIMA
LIUTOKMHAMM U CTUMYJIMPOBATh aJAre3UI0 JEHUKOLUTOB B COCYAMCTYIO CTEHKY. YCTAHOBJIEHA POJIb
TNF-o B perymsiuuu JTUOUAHOTO OOMEHA: YMEHBIIAET paciaj] XOJIECTEpUHAa U €r0 BBIBEACHHE B
COCTAaBE JKEIYHBIX KUCJIOT, a TAK)KE YCUIIMBACT CUHTE3 TPUIIHLEPUAOB [70].

OTuM U O0O0BACHSAETCS MPUCYTCTBUE TUNEPTPUITIMLEPUIEMUN Yy JHI C BUCLEPAIbHBIM
OXUpeHueM. VY mnainueHtoB nepeHeciiux snuzon TOJIA nox Bmusuuem TNF-o ycunuaercs
TUChYHKIMS DHAOTENUsS, MPOAYKLUS dHIOTEINHAa-1 ¢ OJHOW CTOPOHBI, a Takke Mpoiudepanus
IJIaJIKOMBIIIEYHBIX KJIETOK COCYIOB — C apyrou [71, 72].

TNF-0 uHAYIHMpYyeT OKHUCIUTEIBHBIM CTPECC W AaKTUBALMIO TPOMOOILIUTOB, TEM CaMbIM
y4acTByeT B BO3HMKHOBEHHMHM M IpOrpeccHpoBaHuMU JjerodHod rumepreHsuu [73]. TNF-o kak
NOMU(PYHKIIMOHAIBHBIA LIUTOKMH MOXET OKa3bIBaTh BJIMSHHE HA HEKOTOpble (DaKTOPBl PHCKa
BEHO3HbIX TpoM0O030B. B wactHoctu, TNF-a ycunuBaer cuHTe3 (UOpHMHOreHa B MEUEHH,
UHIYLUUPYET KCIPECCUI0 MOJIEKYN KIETOYHOM aiire3uu U yBEIMYUBAET IPOHUIIAEMOCTb 3HIOTEIHS
cocynos [74].

Bricokue nupkynmupyromue ypoBHu TNF-o mocne snuzonoB TOJIA paccmarpuBaercsi Kak
GdakTOop,  MO3BOJAIOUIMHA  MpEACKA3bIBaTh  Pa3sBUTHIO  IPABOXKEIYIOYKOBOM  cepAeyHOMN
HepocTaTouHoCTH. JI-nmumep. Y KaXaoro nanueHTa, KOTOPHIM BBINOJHSAJIACh a0IOMMHOIUIACTHKA
W/WAM JTUNOCAKIUs HaONIoJaeTcsl yBeIMUEHUE XOTs Obl OJHOTO M3 CIEAYoLUX Iokasarenen: C-
peakTUBHbIN Oenok, ¢uOpuHoreH, J[-aumep, MHTEpIEHKUH-0, QEeppUTHH, JAKTATAETHIPOreHasa.
Cpennue 3Ha4eHHs yKa3aHHBIX MapKepOB BOCHAJICHMs 3aBUCHT OT COIYTCTBYIOLIEH MaTOJNOTHUH,
crioco0a U JIUTEIbHOCTH BO3/IEHCTBHSI Ha KHUPOBYIO TKaHb, 00bEMOM YJaJIEHHON JKUPOBOW TKaHH,
a TaKKe CPOKHM aKTHBH3AI[MHU MallMeHTa. B KIMHWYECKON NpaKTUKe ISl TUATrHOCTHUKU BEHO3HBIX
TpoMOO30B HcIoNb3yeTcsl ypoBeHb Jl-numepa kpoBu. Ilo coBpeMeHHBIM naHHBIM, Jl-mumep
aBJsieTcs (hparMeHToOM MoJIeKyibl pubpuHa [75].

ITox neiicTBHeM akTHBHOTO IUIa3MUHA U3 GpuOpHHA 0Opa3yroTcs AuMep u Tpumep [76, 77].

B pesynbrare pazpymienue camoro ¢pubpuHorena odpasyrorcsi MoHomepHble [l u E nmomensl
¢ubpuna. OCHOBHOE JMArHOCTUYECKOE 3HaUeHue J[-mumepa 3aKkiIrouaeTcs B UCKIIOYCHUN HATUYHUS
BEHO3HBIX TPOoMO030B Tipu AuddepeHInanbHOl TUarHocTuke Tpombo3a rayookux BeH, TOJIA u
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Ipyroi TpoMOoTHYeCcKOo matojoruu [78, 79].

Crnenyer OTMETUTB, YTO B Psifie CIy4aeB, KOHLIEHTpauus J[-auMepa KpoBH MOXKET HOBBIILIATHCS
Y B OTCYTCTBHH BEHO3HBIX TPOMO030B [79].

B uacTHOCTH, mOBBILIEHHBIE YpPOBHM Jl-nuMepa MOryT OTMeYarbCs Y JIMI IOCJE
(GuOpHMHONINTUYECKOH Tepanuy, OOMIMPHONM TpaBME€ WM XUPYPIUH, JUCCEMUHHUPOBAHHOM
BHYTPUCOCYIUCTOM  CBEpPTBHIBAHMM, TPAHCMYpPaJIbHOM HH(pApKTe MHOKapAa, B  IMEPUON
JeCTa0MIN3alui aTepOCKIePO3a, TSHKENbIX WHQEKIHIX, JEKOMICHCUPOBAHHOM IHMPPO3€e IEYCHH,
37I0Ka4E€CTBEHHBIX OITYXOJIsIX, @ TAK)KE BO BpeMsi OEpeMEHHOCTH U B IOHIIoM Bo3pacte [80, 81].

[loBblieHHBIE ypoBHM Jl-muMmepa KpOBM MOTYT HaOIIONATbCsA TAKKE IPU  CHIKECHUH
AKCKPETOPHOU (DYHKIIMH IOYEK, a TAKXKE MPHU MOBLIIICHUE YPOBHS (UOpUHOTreHa KpOBHU U T.A. [82].

B panee omyONMKOBaHHBIX HCCIEAOBAHUAX OTMEUYEHO, 4YTO TOBbILEHHs Jl-mumepa y
MAIMEHTOB HAa PAaHHUX CPOKAaX IMOCJIEe XUPYPTUUYECKOTO 3aKPHITHA Mep(opaluu NeperopoaKy Hoca
CBUJIETEIILCTBYET O  Pa3BUTMM  MUKPOTPOMOO30B B COCYAaX  MYKONEPHUXOHAPAJIbHBIX
(mepuoCTaNbHBIX) JIOCKYTOB W TpeOyeT creuupuyeckol MeTUKaMEHTO3HOW MPOPUIaKTUKH
HU3KOMOJIEKYJIIpHBIMU TenapuHami [83].

Heo0xonmuMo MOMHUTH, YTO MALMEHTHI C MOBBIIIEHHBIM ypOBHEM J[-IuMepa HYKOAlOTCs B
TIIATEIbHOM MHCTPYMEHTAIbHOM OOCIIE€IOBAaHUM JJIsl MOATBEPHKACHUS UM UCKIFOUEHHSI BEHO3HbBIX
TpoM0030B. Takum 00pa3oM, OCHOBHOE JHMAarHOCTHUYECKOE 3HaueHue [[-nmumepa 3TO HMCKIIOUEHHE
HAJIMYHsT BEHO3HBIX TPOMOO30B IpH AU QepeHInaIbHOl THarHoCTUKe TPoMOO03a IITyOOKHX BEH,
TOJIA u npyroit rpomOoTHUECKON naTonoruu [84].

Deppumun. 110 cOBpeMEHHBIM J1aHHBIM, (DEPPUTHH SABISIETCA JKEIE30COAepKALUM OCJIKOM U
CIlY’KUT OJHUM M3 JIAOOPATOPHBIX MAPKEPOB, OTpakarolllee 3amachl OOIIEei jKesle3bl B OpraHu3Me
[85]. B ¢usuonornyeckux yciaoBusx npumepHo 80% CHIBOPOTOYHOTO (PeppUTHHA TITMKOZUIHPYETCS
B pe3ynbTaTe BHICBOOOKIEHUS U3 MaKkpo(daros u renarouuTos [86].

OTnenbHBIMM ~ MCCIENOBATEIsIMM  YCTAaHOBJIEHO, 4TO  (EppUTUH  CEKpeTUpyercs
Makpodaramu [87].

B pe3yJibrare ITOBPEXKICHUS TKaHEen oOpa3yrorcs IIOBBIILICHHBIE YPOBHH
HEIIMKO3UJIMPOBAaHHOTO (QeppuTHHA. lmeercss CBHUIETENBCTBO, 4YTO MEXAY KOHILEHTpaluen
bepputuHa 1 ypoBHeM C-peakTHBHOTO Oenka oOHapyXeHa ImpsiMasi B3auMOCBsI3b [88].

Tak, B KOrOpTHOM HCCIIEJOBAHMM IPOJEMOHCTPUPOBAHO, 4YTO BBICOKHE CBIBOPOTOYHBIE
YpOBHU (eppUTHHA ACCOLMUPYETCA C YBETUUEHUEM YacTOTHI JIETaJIbHBIX UCXOA0B [89].

Bricokuil ypoBeHb eppUTHHA MPEACKa3bIBAET PUCK COCYIUCTOTO TPOMOO3a U IMOOINYECKUX
ocnoxHeHud. CpIBOpOTOUYHBIN ypoBeHb ¢epputuHa > 400 Hr/mi paccMarpuBaeTcs Kak
runeppepputuHeMus. Y OOJBIIMHCTBA NAlMEHTOB ¢ BEHO3HBIMU TPOMOOSMOOIUAMH HaOI0AaeTcs
runeppepputuHemus. Kak oTMmewaror  uccieposarenu, runepeppuTHHEMHUss  3aMycKaeT
M30BITOYHYIO TPOAYKIIUIO TMPOBOCHATUTEIBHBIX IMTOKMHOB (MHTEPJICUKUH-6, HHTEPICHKUH-2,
MHTEpJICHKUH-12) 1 MOBBIIIAET PUCK COCYAUCTBIX TPoMO030B [90-92].

XKuposast 5MO0nMs JeTKUX. AUIOLUUTHI )KUPOBOI TKAHW MOTYT BbI3BaTh HETPOMOOTHYECKYIO
HMOOJIHIO JIErOYHbIX apTepuit [93].

B mmactuyecko XMpYprHMM pHUCK KUPOBOM 5MOOJIMHM  JIETKMX BO3pacTaeT IpHU
abJIOMUHOIUIACTUKU M (WiM) Jnunocakuuu. dakropaMu, acCOLMUPOBAHHBIE C )KUPOBON 3MOo0Mei
JIETKUX SIBJISIOTCS JJIUTEIbHOCTh XUPYPTrHUECKUX Tpoueayp (=6 4acoB), MOpOMIHOE OKUpPEHUE,
KHUpOBasgs ~ MHOQWIBTpPALUS  NEYEeHHM  YMEPEHHOM W BBICOKOM  CTENEHH  aKTHUBHOCTH,
TUIEPXOJIECTEPUHEMHUS], TUIIEPTPUNIHLIEPUAEMHUS, TUIIOATILOYMUHEMHS], TOBBIIEHHbIE YpoBHU C-
pEaKkTUBHOTO Oenka, MOUYEBOM KHCIOTHI U T.J. BaXHO NOMHUTH, 4YTO MpPH MEXaHUYECKOU
JUMOCAKIMU Ha TKaHb OKAa3bIBAET BIIMSHUE TOJIBKO OJHA JHEPrus, TO €CThb, DHEPIUs pPyK
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onepupyromiero xupypra. Kak yTBepkaaroT MCCIEAOBATENH, KUPOBBIE YaCTUIIBI pazmepom 7—14
MHKPOH MOTYT BBI3BaTh 3aKyMOPKY KaMWUIPOB WM MENKUX aprepuon [94]. B takux ciyvasx,
MHUKpPOAMOOJIBI HE BCErAa MOTYT OOHApY)KMBAaThCSI TPH KOMIIBIOTEPHOH TOMOTrpaduul JIETKHX.
[lonananue paspylIeHHON XUPOBOW TKAaHU B COCYQUCTOE PYCJIO SIBISIETCS OJHUM U3 BaKHBIX
(bakTopoB, CIOCOOCTBYIOIIME pPAa3BUTUIO (aTalIbHBIX W He(aTalIbHBIX OCIOXKHEHUH Tocie
abJTOMUHOIUIACTUKY W/ MU JUNOCAKIMK. Hy)kHO MOMHHTb, 4aCTOTa KUPOBOIl IMOOJINU JIETKUX MPU
CTAaHJApPTHOM JIMIIOCAKLMM 3HAYMMO Bble. Torga Kak, IIpM TYMECLEHTHOM M YIBTPa3ByKOBOM
JUIOCAKIUU BEPOATHOCTh DPA3BUTHUS >KUPOBOM AMOONMM JIETKUX JIOBOJILHO HHU3Kas. B HemaBHO
OMyOJIMKOBaHHON paboTe, COoOOMIANoCh Cilydall J>KUPOBOM HMOOIMH y 26-JIeTHEH >KEHITUHBI
MIPOSIBIISIOLINECS PECIIUPATOPHBIMU U LIEpeOpabHBIMU PACCTPONCTBAMU TOCIIE a0 IOMUHOILIACTUKH
U aurocakuuu [95].

B 2022 r. um3BectHoe wm3manme «Plastic and Aesthetic Nursing» omyOnukoBan ciydait
pazBuTHE HedaTaIbHOW KHPOBOM dMOOJMHU JIETOYHOW apTepuu y 37-JI€THEW MallMeHTKH, KOTOPOH
BBITNIOJIHSIACH JIMIIOCAKLMA Ha Tpyaiu M OptomHod mnonoctu. [locine 6 vacoBoil mpoueaypsl
JUINOCAKIUU Y TMAallMeHTa OTMEYaJOCh YMEpPEHHas OJbIlIKA, CHIKEHHE YpPOBHS carypaluuu
KHMCJIOPOJa, YyBCTBO CTECHEHHUS B IPYIU U YTOMJISIEMOCTb, IO MOBOJY YE€ro Ha 3-€ CyTKU ObLIO
MPOBEJICHa KOMIIBIOTEpHAas ToMmorpadus, e BbISBICHA KapTHHA >KUPOBOM SMOOIHH COCYIOB
nerkux [96].

[IpumeuarenbHO, UTO aJ€KBaTHAsl AaHTUKOATYISIHTHAs TEPAIKs MPUBEJIO K MOJIHOMY perpeccy
CHUMIITOMOB >KHPOBOM HMOOJMHU JIETKUX NPAKTHUYECKH Ha 7-¢ CyTKu. B nmreparype umeercs
CBUCTEIHCTBO, YTO IOCJIE AyTOJIOTMYHOM HHBEKUUU >KHpa B OONACTh MATKUX TKaHEW JHIIa,
MAUEHTHI CTPAJAIH OT OCTPOM MOTEPH 3peHus WK HpapKTa roJoBHOro mosra [97].

WccnenoBareny CBA3bIBAIOT BO3HUKHOBEHHME TaKUX OCJIOKHEHUH C KMpPOBOW 3MOoimei
COCYJIOB IVIa3 U TOJI0OBHOTO Mo3ra [98, 99].

Tak kak, 061acTh JTHUIIA UMEET PAa3BUTYIO COCYIUCTYIO CETh, & TAKXKe JIOKAJIbHOE MOBBIIICHUE
JAaBJICHUSl B 3a/ICICTBOBAHHOM Y4YacTKE NpH omnepanuu. YacTuubl KHpa JOCTUTAIOT IIIa3HblE U
MO3TOBbIE apTEPUU Y€PE3 BETBU KaPOTUAHBIX apTEPUU MOCIE UHBEKIUH B JIMLEBBIE COCY/bI [97].

be3ycioBHO, 1 MUHUMHM3AlMU PUCKA TaKMX OCIIOKHEHUMN KMPOBBIE MHBEKLIUU MPOBOIUT
MEJUJIEHHO ¢ MAKCUMAJIbBHO HU3KOW BO3MOKHOU CUIION.

Kak ormeueno B anamutuueckoM uccnemaoBanuu H. T. Barytuna mpu xupoBoil 3mMOomuu
BOBJICYEHHE JIETKUX B MAaTOJOTMYECKUIN MPOLECC TPOUCXOTUT B PE3YIIBTATE 3aKyIOPKH COCYIUCTOrO
pyciia, a TakXe BCJIEJCTBHE MPOAYKIIMA OMOIIOTMYECKH aKTHUBHBIX CYOCTaHIMH (TpOMOOIIIACTHH,
CBOOOHBIE KHUPHBIE KUCIOTHI) [ 100].

[Io coBpeMeHHBIM JAaHHBIM, B Pa3BUTUU MOBPEKIAEHUS JIETKUX, TO €CTh, PECIUPATOPHOTO
JUCTPECC CUHApOMa IPUHUMAIOT Y4acTHE BOCIAJIUTENbHbIE IIUTOKUHBI, TAKUE KaK UHTEPIEeHKUH-0,
(dakTop Hekpo3a omyxoJiell anb(a U MHTEPIEUKHH-5. DKCIIpeccusi BOCHAIUTENbHBIX [TUTOKUHOB U
CBOOO/IHBIX JKMPHBIX KHMCJOT MPOBOLUPYET IUCHYHKLUUIO SHIOTENUS COCYAOB Majoro Kpyra
KpoBooOparenus [101].

Knunudeckoe mposiBIeHHE CKIAJBIBAIOTCS U3 CepALCOMEHHs, YyBCTBO AUCKOMGOpTa H/UIn
001 B TpygHOW KieTke Oe3 YeTKOM JIOKadu3aluu, CyXOH KOPOTKHH Kallellb, OJBIIIKY,
YCUJIMBAIOIIUECS MPU TOPU3OHTAIBHOM IOJIOKEHUH, yMEpeHHbIH nud@y3HbIi 1MaHO3, WHOTIA
KpoBoxapkaHbe [102].

Pa3BuTHE CHHKOMANBHBIX COCTOSIHHM CBHUAETEIHCTBYIOT 00 3aKYMOPKE KPYIMHBIX JIETOYHBIX
aprepuil. [Ipy TUDUYHOM Te4yeHUHU KUPOBOW AMOOJIMU JIETOYHOM apTepuu udepe3 8 - 12 4 mocie
a0JJOMUHOIUIACTUKYA W/WIM JIMIIOCAKUMK HaOMIOMaeTcsl W3MEHEHHE TMEePUOJUYHOCTH JIbIXaHUS
(BO3MOXKHO  rHImepcarypanus), cepauneOueHue, CcyxXod KOPOTKHMH — Kamledb, KOIHUTHUBHOE
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PacCTpOMCTBO, MEIKOTOUCYHBIC (TIETEXHaIbHAsI) BBICHIIAHHWE Ha KOXKe, 0coOeHHO Ha crimHe [103,
104].

Ha OKI' npusHaku HapyllleHHE NPOBOAMMOCTM II0 BETBAM IpPaBOMl HOXKU Iydka [Hca,
HAJKEIYI0YKOBBIE SKCTPACUCTOJINH, IIEPETPY3Ka MPABbIX OTAEIOB CEPJla, YMEPEHHOE IIOBBIIICHHUE
JaBJICHUsI B JIETOYHOM aprepuu B mnokoe. Ha peHTreHorpaduu mpu >kupoBOH 3MOOIMH MENKHX
apTepuil BbIABiIseTcs MH(MapKT jerkoro. HeoGXonumMo OTMETHTh, YTO NPHU 3aKYHNOPKE KPYIHBIX
apTepuil WHOAPKTHI JIETKUX MOXET HE pPa3BUBATHCS H3-3a CYIIECTBYIOUIMX OpOHXHAIBHBIX
aHactoMo030B. Ilpu kupoBOil 3MOONIMK JETKUX, OCOOEHHO CyOMAacCHBHOM TEYCHHU B PE3YIbTaTe
IPONUTHIBAHNE (DOPMEHHBIX IIEMEHTOB KPOBH M3 OpPOHXHAJIBHBIX apTepuil GopMHUpYeTCs pa3BUTHE
KJIMHOBUJHOM KOHCONMJAIMU. YYAaCTKU KOHCOJNMAALMHU JIETOYHOM TKAHU, W3MEHEHHE I10 THILY
MaroBOM CTEKJIO XOpOLIO OOHApYKMBAETCS Ha KOMIBIOTEPHOH ToMorpaduu. B mpoaBHHYTHIX
CTaZuAX JKUPOBOM 5MOOJIMH JErKUX Iocie mpouenyp Jaunocakuuu (uepes 24-48 4v) Ha
KOMIIBIOTEPHON TOMOrpauu MOXHO YBHUJETh MEJKHUE, HEBBIPAXKEHHBIE LIEHTPOJIOOYISIpHbIE O4aru
[105, 106].

[losiBneHne kanbIU(UKAUU BETBEM JIETOUHOM apTepuu OTMEYAeTcs Kak IpaBUiIO, Ha
MO3IHUX CTagusX >KAPOBOM »MOonmu. B mepudepuveckoM aHamm3e KpOBH DO3HHOPMINS,
YMEPEHHOE CHUXEHUE YUCla JUMQOIUTOB, a TAKKE IOBBIIIEHHE AKTUBHOCTHU CHIBOPOTOYHOIO
YPOBHS JIaKTaTAECTUAPOreHasbl (MPeUMYILeCTBEHHO 3 Kiacc), (pakropa pocTa 3HIOTENUS COCYIOB.
Bo3MOXxHO, KHpPOBBIE YAaCTUUYKH MOTYT OBbITh OOHApyXEHbl OpPOHXOAIbBEOJSIPHOM JIaBaXe, U
CIIMHHOMO3TOBOM >kujakocta [107].

CornacHo onyONMKOBaHHBIM JTJAHHBIM 3apyOeKHBIX MccienoBareneit [108], ans nuarHoCTUKH
KHUPOBOI 3MO0IUM NOTpedyeTcs coueTaHue OIUH U3 TpeX OOJbIIUX KPUTEPUEB: PECHHPATOPHBIN
JUCTPECC CHUHIPOM; MO3TOBblE€ HapylleHUs (HE CBS3aHHbBIE C TPABMOM); NETEXUalbHAsl ChIlb Ha
nepegHell MOBEPXHOCTHU IIeU, TPYAU WM CIU3UCTHIX 00onoukax. B psne ciayuaes, merexuanabHas
ChllIb HAOMIOAETCs B IOAMBIIIEYHBIX BHAJWHAX, HAa KOHBIOHKTHBE, B pOTOBOM mojoctu. Kak
IIPAaBUJIO, METEXUaIbHAs ChIb IPOXOAUT B TEUEHUE OIHOW Henenu. B kauecTBe MalbIx KpUTEpUEB
KHPOBOH 5MOOJIMM HCIIONIB3YETCSl TOKa3aTellb YacTOTHl CEpJACYHBIX COKpameHuii Oonee 80 B
MHHYTY B TIOKO€, TIOBbIIIEHHE Temreparypsl Tena (6oiee 38,01° C), nu3MeHeHHs B IIa3HOM JIHE,
yMeHbllleHue oObeMa BblAensieMol Moun MeHee 800 M 3a mociegHHE CYTKH, OOHapyXeHue
KMPOBBIX Kameslb B Moye. Y TakuX MalMeHTOB B MEepUPEPUUECKOM aHAJIN3€ KPOBH OTMEYAETCS
3HAYMMOE€ CHM)KEHUE KOHIIEHTpPAllMM reMorioOuHa, Yucia TPOMOOIMTOB, MOBBIINIEHHE CKOPOCTU
OCEaHhe HPUTPOIUTOB. Takum oOpa3oMm, aOJOMHHOIUIACTHKA W JIUMOCAKIMS SIBIISIOTCS HE
0e30IacHbIM METOJIOM BO37IHCTBHSI Ha TKaHb yenoseka [ 109, 110].

B ompeneneHHbIX KIMHUYECKUX CUTyallMsX Yy HalMeHTa Mocie abJOMHHOIUIACTHKH U
JUIOCAKIIUU BO3HUKAET JKUPOBas 3MOOJUS JIETKHX, KOTOpas MOXET OCTaBaThCsl HE3aMEUEHHOH, a
KJIIMHUYECKUE MPOSIBIIEHUSI MOTYT OBITh HENIPABUJILHO MHTEPIPETUPOBAHBI.

TepaneBTHyeckue cTpaTeruu 1 MOAX0AbI K MPO(UIAKTHKE BEHO3HBIX TpoM0030B 1 TOJIA.

Okcneptsl European Society of Cardiology pekoMeHAyIOT OpUEHTHPOBATHCS Ha CIIEAYIOIINE
MapKepbl BEHO3HBIX TpoM0030B U TOJIA: KIMHHYECKHEe MapKepbl; MapKepbl AUCHYHKIIMU IPaBOTo
KETyI0uKa; MapKEPHI TOBpEkIeHnst Muokapaa [111].

Taxum oOpa3om, yxe pu OBICTPOM 00CTIEIOBAHUH Y TIOCTENIA TAIUEHTA MOXKHO OTPEIEITUTh,
OTHOCHTCS MALMEHT K IPYIIIE BEICOKOIO PUCKa paHHEN cMepTH Uiy Het [60, 112, 113].

CyiecTByomuye K HACTOSIIEMY BPEMEHM PA3IMUHBIE ILIKAJIbl AJI1 OLEHKH PUCKA BEHO3HBIX
TpoM6030B 1 TOJIA B miacTuueckoil XUpypruu HyXJ1al0TCs B AOMOJHEHUH C Y4€TOM 0COOEHHOCTH
MecTa IpOXKUBAHUS MAllMEHTa, TUIIA HapyLIEHHUs KUPOBOr0 OOMEHa, XapaKTepOM COIYTCTBYIOLINX
3a00seBaHuH, a Takke (PEHOTUIIOM BOCIAJIeHHE MPU M30BITOUHON Macce Tela U OXUpeHuu. Panee
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uccnenoBarenu C. J. Pannucci m coaBTOpbl MPOBOAMIIM OIICHKY MPOTHOCTUYECKON 3HAYUMOCTH
monener pucka Caprini Risk Score 2005 (Ta6muma.2) u 2010 rr. B BOSHUKHOBEHHH BEHO3HBIX
Tpom6030B 1 TDJIA. Yeranoieno, uto mozens oueHku Caprini Risk Score 2005 t aBnsercs Gomnee
NOAXOASIIMM B CTpaTU(UKauU pHCKa MEPUONEPAIMOHHON BEHO3HOH TpOoMOOAIMOOIUHN y
MAIMEHTOB IJIaCTUYEeCKON Xxupypruu [114].

Tabmuma 2
IITIKAJIA PUCKA BEHO3HOI TPOMBOSMBOJINN [114]
I'pynna banner  Yacmoma, Daxmopwl
pucka %
Huzkwmii <2 36,8
YMepeHHbIiH 3-4 47,2 Bospact crapme 40 u 60 mer, H30BITOYHBIA BeEC, OXKHUPEHHE,
Bricokwuii 5-6 14,4 3aMECTUTENIbHAS TOPMOHAJIbHAS TEpalvs WIH TPUEM OPaTbHBIX

TOPMOHAJIBHBIX KOHTPALIENITUBOB, BAapUKO3HOE pACUIUPEHUE BEH
HIDKHUX KOHEYHOCTEH, JUIMTEIHHOCTh ONEpaluid MU TMOCTENIbHBIN
pEeXUM B TEUCHUE CYTOK MOCJIE OMOJAKUBAIOIINX ONEPALM HA JIHIIE
WJIH T0CJEe a0 JOMUHOIUIACTHKH.

Ouenp >3 1,6 PekoHCTpYKITUS MOJIOYHOW JKene3bl TOCie MACTIKTOMHH, a TaKXkKe

BBICOKHI KOMOWHHPOBaHHbIE  IUIACTHYECKHME M JIAapOCKOIIMYECKHUE
(Xupyprusi, THHEKOJIOTHS) OIepalud, WIM IJIAaCTHUYECKHE U
oprorneauieckue (peKOHCTPYKIMS CTOII) ONEepallty.

B OonpmmHCTBE CilydaeB NpOQMIAKTHKA BEHO3HBIX TPOMOO30B  OrpaHHMYMBAIOTCS
MEXaHMUYECKUMU crocobamu. B yacTHOCTH, MHTEp- U MOCIEONEePallMIOHHOM MEPUOJE UCTIONb3YETCs
ITHEBMOKOMIIPECCUSI U KOMIIPECCHOHHBIE YYJIKH, a TaK)KE BEHO3HbIE HOXKHBIE HACOCHI. YKa3aHHbIE
Mepbl MPOPHUIAKTHKN CYUTAETCS ONPaBIAHHBIM MPOBOIAMT JIUIAM C BBICOKMM PHUCKOM DPa3BHUTHS
KPOBOTEUEHUH. VY JMIl M3 TPYINIbl YMEPEHHOIO M BBICOKOIO PHCKAa BEHO3HBIX TPOMOO30B /10
olepalMyl ¥ B pPaHHEM IIOCIECONEPALMOHHOM IIEPUOJE HCIOJIb30BAaHUE HU3KOMOJIEKYISIPHBIX
renapuHoB (PHOKcamapuH Harpusi 40 Mr B CyTKM) B KadecTBe NPO(PHUIAKTHKH CUUTAETCS
onpaBAaHHbIM. HyXHO OTMETUTh, 4YTO HHU3KOMOJIEKYISIPHBIM Te€lapuHaM CBOMCTBEHHO
BBIPQ)KEHHBI AHTUKOATYJASHTHBIM W MpoTHBOBOCHANUTENbHBIA 3dekt. [locnennuit oobsicHseTcs
CHIDKEHMEM NpoAayKuuu ¢aktopa Bumnebpanna u3 3HIOTENUS COCYIOB B CUCTEMHBIN KPOBOTOK, a
TaKke OBICTPBIM CHUKEHHEM KoHIeHTpauun C-peakTuBHOro Oenka. Kak ykazaHo B myOnuKarusx
[115-118], HU3KOMOJEKYJASpHBIE TeMapuHbl 00JaNal0T MPOTUBOBOCHAIUTENBHBIM 3(PderTom
Y CIIOCOOHBI MOJIABIATh IKCIPECCHI0 BOCTIAIUTENBHBIX IIUTOKUHOB. B psne pabot uccnenoBarenu
NPUMEHWIN JIOMYCTUMYIO MPO(PUIAKTHUECKYIO 103y HU3KOMOJIEKYIISIpDHOTO rernapuHa 1 pa3 B CyTKH
IIOJKOXHO, 3a 2 Yaca O ONEpaTMBHOIO BMelIarenbcTBa. lIpuMedarenbHO, 4TO HE OTMEYEHa
MOBBILIEHHAs] KPOBOTOYMBOCTh TKAHEW KaK BO BpeMs ONepaluu, TaKk M Ha JajJbHEHIINX 3Tamax
MIPOBOJUMOTO JieueHus [83].

Bo MHorux wuccrnenoBaHusX ObUIM OLlEHEHbI 0€30MacHOCTh M 3()(HEKTUBHOCTh MPUMEHEHUS
HU3KOMOJIEKYJIIPHBIX TenapuHoB (HagponapuH kaublug 1,0 = 9500 ME anTtu-Xa, nansrenapus
Harpus 0,2 = 2500 antu-Xa ME, sHokcamapun Harpus 10 Tbic antu-Xa ME, 100 mr) s
MpOoUIAKTUKH TIOCIEONEPAIHOHHOTO TPOMOOIMOOINYECKOTO OcIokHEHHUs.. CTOUT OTMETHUT, YTO B
KIMHUYECKON MpakTHKe 0e3 KakuX-Iu0o 1abopaTopHOro KOHTPOJS ¢ MPOPHIAKTHYECKOU IENbIO
MO’KHO HCII0JIb30BaTh HU3KOMOJIEKYJISIPHBIE renapuHsl, B cpenHeM 7—10 aueil. HuzkomonekynspHsie
rernapuHbl UMEIOT OoJiee NIUTENbHBIN Ononorndeckuil nepuos nomypacnanga. Hapsay ¢ atum, npu
MCIOJIb30BaHUM HU3KOMOJIEKY/ISIPHBIX FeMapuHOB OTMEYAeTCs HAaUMEHBIINM PUCK KPOBOTEUEHUE U
TPOMOOIIMTOINEHUS 110 CPAaBHEHUIO ¢ HE(PpaKIIMOHUPOBAaHHBIM rermapuaom [119, 120].

AnTHTpOMOOTHUYECKUH 3(D(HEKT HU3KOMOJIEKYISPHBIX TeNapuHOB MIPEXk/Ie BCETO 3aBUCUT OT UX
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BiusiHUs Ha aktop X [83].

C mpakTU4ecKOM TOYKM 3pEeHUs CleAyeT MOJYEPKHYTh, YTO K HHU3KOMOJIEKYISIPHBIM
rernapuHaM CBOMCTBEHHBI BBIpaXEHHAs] aHTUTPOMOOTUYECKAsE aKTUBHOCTD, a TAKXKE MPEACTaBUTEIN
3TOM TpYNIbl MPENapaToB HE BBI3BIBAET AHTUTPOMOMHOBBIA 3S(Q(EKT, CIeI0BaTEIbHO, PHUCK
TUIIOKOATyJISIIMKM MUHMMAaseH. Toraa Kak, pHM MCHOJIb30BaHUM He(PaKIMOHUPOBAHHOIO IelapruHa
4acTO PErucTpUpyercs 3y, BBICOKUH PUCK TPOMOOLMTONCHUHM U FeMOPParndecKuX OCJIOKHEHHH,
CyZOporu u octeonopo3s [83].

[Tpodumnaktuka BeHO3HBIX TpoM0O030B U TOJIA OCOXHEHU MPOBOIUTCS HA PA3HBIX Tamax
xupyprudeckoro JiedeHus. OTHelbHblE MCCIENOBaTeNM MHOAYEPKHUBAIOT, YTO Ul MAlUEHTOB
IUTACTUYECKONH XUPYPIMHM PEKOMEHAYIOTCS IPU MPOBEICHUM JI000M HpoLeaypbl, KoTopas UINTCS
Oonee 1 gaca, a Takke I BceX OOJBHBIX, MOMYYAIONIMX OONIyIO aHecTe3uto. lcmonb3oBaHue
HU3KOMOJIEKYJIIPHBIX T€IapUHOB JOJKHO HaunHaThes 3a 30—60 MunyT 110 onepauuu [97].

IIpy  5TOM, HUCHONB30BAaHME  AHTUKOATYISATHBIX  IPENaparoB,  MNPEMSATCTBYIOLIMX
(OpMHUPOBAaHUIO HEPACTBOPUMBIX TPOMOOB, CONPSIKEHO C BBICOKMM DPHUCKOM TIeMOpparndyeckux
ocnoxaeHnii. CrocOOHOCTh ynepkarbh OajlaHC MEXAY MOJE3HBIMH M TOOOYHBIMU S deKTamu
AHTUTPOMOOTUYECKUX IPENapaToB 3aBUCUT MPEUMYIIECTBEHHO OT MCKYCCTBA Bpaya, €ro YMEHMS
YIOPABIATH IEUCTBUEM 3THX JIEKAPCTBEHHBIX CPeACTB [83].

3aMecTUTENbHAS TOPMOHAJIbHAS TEpamusl y OJKEHIIMH, CHI)KEHHE MBIIIEYHOTO TOHYCA,
THIOIMHAMUS, XPOHHYECKass TUIEPrOMOLMCTEHHEMHsI, TIOBBIIICHHbIE YPOBHU (uOpuHOTeHa,
dakropa VII u ¢akropa VIII sBusioTcss 3HAYUMBIME (HaKTOpaMU PUCKA BEHO3HBIX TPOMOO30B.
BaxxHO MOMHHUTB, YTO B OTBET Ha TKAHEBYIO TPaBMY Y U€JIOBEKa aHI'MOI€He3 HauuMHaeTcs Ha 4-e
CYTKH 1ociie noppexaenus [121].

B peKoHCTPYKTHUBHO-IIJIACTUYECKOW XUPYPIrUU COCYAMCTbIE TPOMOO3bI MOAPA3EIAIOTCS Ha
paHHue (2-3-e cyTKH 1ocje onepauun) u nozauue (4-11-e cyrku nocne onepauun) [121].

Ilo paHHBIM JIUTEpaTyphl, IIUTEIbHOE YBEJIWYEHUE KOHLEHTpauuu ¢udbpuHoreHa, C-
peakTuBHOro Oenka M J[-AuMepa KpOBH, CBHJETENbCTBYET O HAJIWYMM BOCHAIUTENIBHO-
TUIEPKOAryISILIMOHHOTO ITpoLiecca, MPUBOAAIIETO K TpoMOooOpa3oBanuio [83].

B ximMHMYECKOM MeIHMIMHE HUCCIeNOBaHHWE YpOBHs Jl-mMMepa HCHOIB3YyeTCS Ui OLEHKH
TepaneBTUYEeCKOi 3()()eKTUBHOCTH aHTUKOATYJSHTHOM Tepanuu [122].

Tak, noBbIIeHHBINH ypoBeHb J[-A1Mepa y MalueHTOB Nocie MPEeKpaLIeHNss aHTUKOArylIssHTHON
TE€panuu CBsI3aH C BBICOKMM PHCKOM pELUIUBOB BEHO3HOM TpomOosmOonuu. IlanueHTsl ¢
YCTOMYMBO HEraTUBHBIM J[-IMMEpOM TIpU CEpUHHBIX HM3MEPEHHSX TI0Ce TPEeKpalieHUs
CTaHJApTHOM Tepanuu HUMEIT HU3KUI PUCK PELMIMBOB U JUI HUX AHTUKOATYISHTHAs TEpamus
MOKET ObITh OTMEHEHa [84].

Berpeua mamueHTa ¢ BpauyoM-aHECTE3MOJIOTOM II€pes MPOLETypol KacaeTcsi HE TOJIBKO
COINIacOBaHUsA MeTofa 00e3007auBaHusI, OOOCHOBaHHWE HEOOXOAMMOCTH HOPMOBOJIEMHYECKOU
TeMOJWIIOLNY, Ha3HAauYeHUs  HEe(PPAaKUMOHMPOBAHHOIO TeMapuHa, HO U Pa3bsACHEHUH
HEOOXOIMMOCTH MHBA3MBHOTO MOHHUTOPUHIA IIEHTPAJIHHOIO BEHO3HOIO JABJICHMs, OCTABIECHUS Ha
MOCJICONIEPAIIMOHHBI  MEpUOJ  KareTepoB JUIsl BHYTPUBEHHBIX HH(QY3MH pacTBOPOB U
MIOCJIEONEPAMOHHOTO MTPOJIOHTMPOBAHHOTO MPOBOAHUKOBOTO 00€300IMBaHMs. YIalIuTh, CO31aBaTh,
(dbopMupoBaTh U BOCCTAHABIMBATh 3TU IJIaBHbIE KOMIIETEHIIMU IUIACTUYECKUX XHUPYProB HEPEIKO
MOPOX/IAeT HEOAHOKPATHOE TsDKeNble JYIIEBHbIE IIEPEKHUBAHUS B CBSI3U C BO3MOXKHBIMU
MOCJICONEPAIMOHHBIMU  OCIIO)KHEHUSIMU. [lallMeHThl TUIACTMYECKUX XUPYPrOB IPEACTABISIOT
pa3IMyYHbIe BO3PACTHBIE, MOJIOBBIE M IICUXOJIOIMYECKHe rpynmbl. Takue (akTopbl, Kak CTapeHHe
HACeJIeHUs, HaJMuuhe COIMYTCTBYIOIMX (KOMOPOUIHBIX) 3a0oieBaHUl M HM30BITOYHBIA Bec
CYIIIECTBEHHO MOBBIIIAIOT PUCKH BEHO3HBIX TpoM0030B U TOJIA. iIMEeHHO MOATOMY B MJIaCTUYECKOM
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XUPYPrUM Ba)KeH TUIATEIbHBIA OTOOP MALMEHTOB C yYETOM KOMIUIEKCHOM OLEHKH UX COCTOSHUS
3M0pOBBS, a Takke HEoOXOAMMBI TIIyOOKHE 3HaHUS [0 BOMNPOCAM HEXHPYPTUUECKUX H
XUPYPrHUECKUX MPOIEAYP KOPPEKIINU HedaTalbHBIX OCIOKHEHUH.

OOmen3BeCTHO, YTO 3aKOHBl PAHEBOTO Tpolecca B OOJBIIMHCTBE CIy4aeB HOCAT
YHUBEPCAJIbHBIN XapaKTep M HE BCETla MOXKHO JOOWTHCS KaueCTBEHHOW TKAaHEBOW pemaparuu [83,
123, 124].

HckyccTBO  BBIIONHEHWS  A0JJOMHHOIUTACTHKMA W/WIW  JIMIIOCAKIMKA  Oa3upyercs Ha
MHOTOJIETHEM ONBITE XUPYypra U MOJKPEIICHHOM 3HaHUEM IUIacTU4YecKoil xupypruu. Ho pesynbrar
XUPYpPrUueCcKOro BMEIIATEILCTBO HAMPSMYIO 3aBUCUT HE TOJIBKO OT BO3MOXHOCTU PETYIHpPOBaHUS
3aKUBJICHUS, HO M yCTpaHeHus HedaTalbHbIX U (DaTalbHBIX OCIOKHEHHH. BakHbIM acmekToMm
YCTEIIHOW 3CTETUYSCKON ONIEPALIUH SIBIISFOTCS TIOAPOOHO OTOBOPEHHBIE C MAIMEHTOM OCOOECHHOCTH
OMEepPaTUBHOIO BMEIIATENIbCTBA U MOCIEoNnepaiMoHHoro yxoaa [121].

BriBoapl. Benosneie Tpom60361 u TOJIA pa3BuBmIerocs mocie aOAOMHUHOIUIACTHKH W/HIIA
JUNOCAKIIUU HOCUT >KU3HEYTPOXKAIOIIUNA XapakTep M IMPOTEKaeT CHUCTEMHBIM BocHaieHueM. B
IUTACTUYECKOW XHUPYPTHH CHOCOOCTBYIOIIMMHU (aKTOpaMH BEHO3HBIX TpombOo3oB u TOJIA
SIBJISIFOTCS, JJIMTEIBLHOCTh OINEPaTMBHOTO BMEIIATEIbCTBA, OOBEM YHAJICHHOTO JKHpA, MO3IHS
aKTUBAIUsl TAIMEHTa, TUIOTHApATallis M CHIDKEHHE caTypaluu Kucjopoia mepudepruieckoit
kpoBH (<90% B mokoe), oxupenue. LlerecoobpazHbimM siBiseTcs TOT (akT, YTO BCEX MAlMEHTOB,
KOTOPBIM IJIAHUPYETCS MPOIIeIypa ICTETUUECKON XUPYPIUH CIEAYeT THIATeNbHO coOparh aHaMHE3
(KypeHue B IPOILUIOM WJIM B HACTOAIIEE BpPEMs, MPUEM HECTEPOUJIHBIX MPOTUBOBOCHIAIUTEIbHBIX
MpernaparoB, TOPMOHAIBHBIX KOHTPAIIETITUBOB U 3CTPOTEHOB, a TAK)Ke HAIIPABIIATH HA UCCIICOBAHUE
CBIBOPOTOYHOTO ypoBHS aHTUTpoMmOuHa-III, C-peaktuBHOrO Oenka, WHTepieKuHA-6, GdakTop
HEKpo3a omyxojei — anbda, ¢eppuruHa, QuOpuHorena, wnucratuaa C, BOIYAHOUYHOTO
AQHTUKOATyJIsSIHTa M AaHTUKAPIUOJUIIMHOBBIE aHTUTENA (y KEHIIMH C OTATOMICHHBIM aKyIIEPCKUM
aHamMHe30M). TombKO MHIWBUIYaJIbHBIA IMOMIXOJ, TIIATEIILHOE MOHHTOPUPOBAHHUE CBEPTHIBAIOLICH
cucrembl KpoBH, Jl-mumepa, C-peakTHBHOro Oenka y MAIMEHTOB C BEHO3HBIMHU TpomMOoO3aMu U
SMOOJMYECKUMH COOBITUSIMH, CBOEBPEMEHHOE€ W TPaMOTHOE IMPOBEACHUE AHTUKOATYISTHTHOU
Tepanuu MO3BOJSET CYIIECTBEHHO YITYUIIUTh UCXObI a0IOMUHOTUIACTUKHI/TUTIOCAKIIMUA U U30€KaTh
¢daranpHbix mocnenctBuil. WHdopmupoBanHoe cormacue. OT manuMeHTa OBUIO  TOIXYYEHO
MUCbMEHHOE  JTOOpPOBOJNILHOE  HMHGOPMHUPOBAHHOE  COTNIaCMe Ha  MyONHMKAIMIO  OMUCAHUS
KIIMHUYECKOTO Cllydas, pe3yjibTaToB €ro 0OC/el0BaHUS U JICUEHHS, a TaKXKe €€ H300paKeHUil B
MEUIIMHCKOM JKypHAaJIe, BKJIIOUast €ro AIEKTPOHHYIO Bepcuto (nata moanucanus 8.01.2024 1.).

Aemopbi 3a561410m 06 OMCYmMcmeuu KOHGIUKMA UHmMepecos no npeoCcmasieHHol cmamaoe.
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