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Aunnomayus. B paboTe paccMaTpUBAaKOTCSI HENUHEHHBIE HWHTETpalibHbIE YPaBHEHUS
Bonsreppa-Ctiiitbeca TpeTbero poza. s pelleHHs HEIUHEMHOrO MHTETPAJIbHOTO ypaBHEHUS
Bonwsreppa-Ctuntbeca TpeThero poaa TMOCTPOCH —PEryisipu3upyrolmmii  omeparop mo M.
M. JlaBpeHTbEBY, JOKa3aHa TeOpeMa €IMHCTBEHHOCTH M BbIOpaH mapamerp peryiaspusauuu. [lpu
UCCIIEIOBAHUM TIPUMEHSIOTCS TOHSTHE IPOM3BOJHONW MO Bo3pacTaromied (yHKIMH, MeTox
perymspuszaiun - 1o M. M. JlaBpeHTbeBY, MeTOIbl  (PYHKIHMOHAJIBHOTO  aHAlM3a, METOJbl
peoOpa3oBaHusl ypaBHEHUHM, METOAbl WHTETPalbHBIX U AUPPEpeHLNATbHBIX YpaBHEHH.
[IpennoxeHHblE METOAbl MOXKHO MCIIOJNb30BaTh JJIsi HMCCIIEAOBAHUS HWHTErPalbHBIX, HHTETPO-
middepeHnnanbHbIX ypaBHeHUH Tuna Bomabreppa-CTuirbeca BBICOKMX HOPSAKOB, Takke MpU
KaueCTBEHHOM MCCJIEJOBAHUU HEKOTOPBIX MPUKIIAJHBIX MPOIECCOB B 00JacT (PU3MKH, SKOJIOTHH,
MEIMIMHBI, TEOPUU YIPABIEHUS CIOXKHBIMU cHcCTeMaMu. MoryT ObITh HCIIOJIb30BaHbl IIPH
JaJbHENIIEM pa3BUTUM TEOPUU MHTETPAIBHBIX YpaBHEHUHN B Kiaccax HEKOPPEKTHBIX 3ajady, JUIs
YHMCJIEHHOIO PEIIEHHs] MHTErpalbHBbIX ypaBHeHUN Bonbreppa-Crunrbeca TpeTbero popa. A Taxxke
IIPY PEIICHUN KOHKPETHBIX MPUKJIAJHBIX 3a1a4, IPUBOIAIIMXCS K YPaBHEHHUSM TPETHETO POJA.

Abstract. The article considers nonlinear Volterra-Stieltjes integral equations of the third kind,
and its solution by regularizing operator according to M. M. Lavrentev. A uniqueness theorem was
proved, and a regularization parameter was chosen. The research uses the concept of a derivative
with respect to an increasing function, the method of regularization according to M. M. Lavrentevs
methods in functional analysis, methods of transformation of equations, methods of integral and
differential equations. Proposed methods can be used to study the integral, integral-differential
equations of the Volterra-Stieltjes type of high orders, as well as in the qualitative study of some
applied processes in the field of physics, ecology, medicine, and the theory of control complex
systems. They can be used in the further development of the theory of integral equations in classes
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of incorrect problems, in numerical solution of Volterra-Stieltjes integral equations of the third kind,
and when solving specific applied problems that lead to equations of the third kind.

Knrouesvie cnosa: perynsipuzanus, pelieHHsl, HEIWHEWHbIE WHTETpajbHbIE YpaBHEHUS
Bonbreppa-Crunrtbeca, TpeTuii poa, BbIOOp mapaMerpa peryispu3anuu.

Keywords: regularization, solutions, nonlinear Volterra-Stieltjes integral equations, third kind,
choice of regularization parameter.

Bseoenue
B obmem ciyuyae wHTErpaibHbIe ypaBHeHHs BonbTeppa-CTunTheca HE BCErJa CBOAMTCS K
WHTETPAIbHBIM ypaBHEHUSM Boibreppa, Tak kak uHTerpas CTUIThECa HE BCErAa CBOAMUTCS K
uHTerpany Pumana wim wuHTerpany JleOera. I[losToMy uH3ydeHHe HWHTErpalbHBIX YPaBHCHHMA
Bonbreppa-CrriiTbeca MpecTaBIsIFOT CaMOCTOATEIbHBIA HHTEPEC.

Mamepuan u memoowl ucciedosanus

B paGore ucnonb3yercs meros peryispusaiuu mo M. M. JlaBpeHTheBY, BBIOpaH mapamMeTp
peryisipusaniu, MeToibl (YHKIMOHAJIBHOTO aHaliu3a, METOAbI IpeoOpa3oBaHUsl YpaBHEHUH,
METOABl HWHTETPAIBHBIX U IU(GGEpeHINATBHBIX ypaBHEHUH. BbpiOOpoM mapameTpa mMoiydeHa
ONTUMAJIbHAS OIEHKA MPHOJMKEHHOTO PCIICHHUSI HEIWHCHHBIX HHTCTPAIbHBIX YPaBHEHUH
Bounereppa-Cruntheca TpeTbero poja.

PaccmoTpum ypaBHeHue:

f (1)
m(t) v (t) + ]K(t, s, 0(8))de(s) = f(t), te[ty, T|, T>t,

to
rne K(t,s,v), f(t), m(t)-3anannasle ¢pynxuun, m(ty) =0, m(t)-HeyObIBaromas HempepbIBHASL
byuknus Ha [to, T], o(t)-HemssectHast ¢yHkius Ha [to, T], ¢(t)-Bo3pacraromas HempepbIBHAs

¢byHkms Ha [to, T).
Hapsiny ¢ ypaBaenuem (1) Oynem paccMaTpuBaTh ypaBHEHHE:

t 2
(e +m@)000) + [ K(ts,0(5,0)do(s) = () +eulty),  telto T, @
to
rae 0 < g—Madblii napamerp, (t,S) e G= {(t, S):t, <s<t< T}.
Bcrony Oyaem npenmnonarars, uto K (t, s, u)npeacraBumMo B BH/IE:
K(t,s,u) = Ky,(t,s)u + K;(t,s,u), rme (t,s,u) € G XR. (3)

Pa3znuyHble BOMPOCH! TEOPHH HHTETPATBHBIX YPaBHEHUN HUCCIIEOBAIMCH BO MHOTHUX paboTax.
B wactHocTH, B [1] HccnenoBaHbl JIMHEWHbIE WHTETpalbHBIE YPaBHEHHSI BTOPOTO pojla M HUX
CHUCTEMbl HAa KOHEYHBIX W OECKOHEUHBIX HWHTepBaitax. B [2] man o0030p pe3ynbpTaTtoB IO
WHTETpaTbHBIM ypaBHEHUsIM Bonbreppa BTOporo poma. B [3] mis NuMHEHHBIX WHTETpalbHBIX
ypaBHeHU BonbTeppa mepBoro u TpeThero poaoB ¢ TIAJKUMH sIIpaMH JI0Ka3aHO CYIIECTBOBAHHE
MHOTOapaMeTpUYECcKoro ceMmeicTtsa pemeHuid. Ho ocHoBomonararommue pe3ynbrarbl s
MHTErpalbHbIX ypaBHeHui @penronbma mnepBoro poja MoiydeHbl B [4], Tae Juisl pelieHus
TUHEHHBIX WHTETPATbHBIX ypaBHeHUN Dpenronbma mepBoro poaa MmoCTPOSHBI PETyaspU3UpPYIOIIHe
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oneparopel o M. M. JlaBpentreBy. B paborax [5] m [6] uccnenoBanbl ypaBHeHUs Bomibsreppa
nepBoro poaa u obpartHeie 3a1aun. B [7] u [8] moka3aHbl TeOpEeMbl €IMHCTBEHHOCTH M TTOCTPOCHBI
peryisipusupyromue onepatopbl mo M. M. JIaBpeHTbEBY Il CHUCTEM JIMHEWHBIX W HEIIMHEHHBIX
MHTETpAJIbHBIX ypaBHEHUU Bonbreppa mepBoro pojaa ¢ HEMIAAKUMH MaTpUYHBIMU siapamu. B [9]
JUISL CUCTEM HEJIMHEWHBIX MHTErPaJbHbIX YpaBHEHUN BosbTeppa TpeTbero pona 10Ka3aHbl TEOPEMBI
€IMHCTBEHHOCTH U TIOCTPOEHBI peryisipusupytomue omneparopsl 1o M. M. JlaBpentseBy. B [10]
JUTSL CUCTEM JIMHEHHBIX MHTETPAIbHBIX YpaBHeHU Dpenroiabma TPEThero pojia J0Ka3aHbl TEOPEMBbI
€IMHCTBEHHOCTH U MOCTPOEHBI peryispusupytonue oneparopsl no M. M. JlaBpentseBy. B [11] Ha
OCHOBE HOBOI'O IIOJIX0/1a UCCJIEI0BAaHbI BOIPOCHI CYIIECTBOBAHUS U €AMHCTBEHHOCTH PELUCHUS IS
CUCTEM JMHEHHBIX HHTETPaJbHBIX ypaBHeHUN @DpeAroibMa TPEThEro poia ¢ OCOOEHHOCTHIO B
OJTHOM TOYKE Ha KOHEYHOM MpomexyTke. B [12] Ha ocHOBe moaxoaa npenyioskeHHoro B [11] uzyuen
KJIACC MHTETpalbHBIX ypaBHeHUN @PpearosbMa TpPETbEro pojJa Ha KOHEYHOM IIPOMEKyTKe. B
paborax [13] u [14] Ha ocHOBe MOAXOA0B MpeIokeHHBIX B [11] u [12], pa3paboTan yaydieHHBINA
HOBBII MOAXOJ HCCJIEAOBAHMS CHCTEM JIMHEHHBIX W HEJIMHEMHBIX HMHTETPaJbHBIX YpPaBHEHMI
@pearospMa TPETHETO poJa ¢ MHOTOTOYEUHBIMM OCOOCHHOCTSIMH Ha KOHEYHOM MPOMEXYyTKe. B
pabore [15], Ha OCHOBE MOHATHUS POU3BOAHASA (DYHKIIMK MO BO3pacTaronield ()yHKIUY BBEACHHBIN B
[14], uccnenoBanvch NUHEHHBIE U HEJIMHENWHBIE MHTErpalibHble ypaBHeHUs Bonbreppa-Ctunrbeca
MepBoro U BTOporo pomoB. B [16] s pelieHuss OIHOTO Kiacca JMHEHWHBIX HHTErPabHBIX
ypaBHeHUil Bonbpreppa-Cruntbeca TpeThero poja IMOCTPOEH PEryIsSpU3UPYIOLINM orepaTop IO
M. M. JlaBpeHTheBY H JI0OKa3aHa TeopemMa eauHCTBeHHOCTH. B [17] BwIOpaH mapamerp
peryisipusauuu JJid PElIeHUs] JUMHEHHOr0 WHTErpalibHOro ypaBHeHMs Bosnbreppa-Cruiitbeca
TpeThero poaa. 3AecCh Uil PEUIeHUs HEIMHEHMHOro WHTErpaJibHOrO YypaBHEHHs Boibreppa-
Crunteeca Tpetbero poaa (1) moctpoen perynsapusupyromuid orneparop mo M. M. JlaBpeHTbeBYy,
JI0Ka3aHa TeopeMa eAMHCTBEHHOCTH U BBIOPaH MapamMeTp peryssipu3aiiu.
[IpeanonoxuM BBITOJIHEHHUS! CIEAYIOIINX YCIOBHIA:

a) K(t,5) eC(G), K,(t,t) eClt,, T], K,(t,t)>0 npu te[t,,T];

0) mpu t > 7 115 moObIX (t,5), (7,5) € G crnpaBeaivBa OlICHKA

t
|Ko(t, ) = Ko(T,9)| < L4 U Ko(s,s)do(s) + m(t)l,

e |1 — HU3BCECTHOC HCOTPULATCIIBHOC YUCIIO.
¢)Ki(t,t,u) =0, (t,u) € [ty, T] X R, K;(t,5,0) =0 mpu(t,s) €EG, nput>rt

st moobIx (t,s,uq), (T,5,uq), (¢, 5,u3), (T,5,u;) € G X R ciipaBeyinBa OIlCHKA
t

Ky (t,s,uy) — Ki(T,s,u) — K(t,s,uy) + K(t,5,uy)| < L, fKO(S, s)de(s) + m(t) | |lu; — uy|,
T

rne |, — wu3BecTHOe HeorpuuareilpHoe umcio. 3meck C[t,,T] — mpocrparcTBO Beex
2 0

HenpepbIBHBIX GyHKIuUH v(t) , onpeneneHHsIx Ha [t,, T] ¢ Hopmoii ||U(t)|| c= max||u(t)||.
telt, T]

Bynem obosnadare C)[t), T],0<y <1 nmuneiinoe mpoctpancteo Beex Qynkumii o(t),

onperneneHHbIX Ha [ty, T] u ynoBreTBOpAIOMIX YCIOBHIO

PO-vEEMPO-vO . O =[K,(69)dp(E)+m).

rae M-nonoxuTenabHas IIOCTOSAHHAsA, 3aBHUCAIIAA OT l)(t) ,HOHE OT t U S.
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B nanbHelineM UCnonb3yoTCs CIEAYIONIME JIEMMEI 1, 2 u 3.
Jlemma 1. TlycTh BBITIONHSIFOTCS YCIIOBUS a) U

Jrs faoun 4)
so(t) 40 K59 0% o) - o) ).

P = o “ormn® £+m(s)

e v()eC[t,T], 0<y <1, v(ty) =0, Torma

|F(t &), <M(M,+M,)ee’, ()

t,sefty, T

rie M = sup |u(t) v\ |wt)-w©) _sup[yye‘”],MZ:'[e‘zz’dz.
120 0

Hoxaszamenvscmeo. Ilycts o(t) € C/[t,, T], 0<y <1. Torxa ouenum nepsblii wWieH Gpopmybl

(4):
(6)

m(t)

1 t
glo(t) —o(t, )] -[6'+m(2') _ M [,/,(t)]y m778+m(t);‘;KO(T'T)d(p(T)
g+ m(t) : £ +m(t)

w(t)

Jee ™0 <MMee’, telt, T].

Me'7g” w(t)
[5 +m@®)]" & +m(t)
OruenuM BTOpYHO uiieH (4):

(Kor0), m(t ‘ 7
G o T o -0 g Mt Kales) T "

; &+ m(t) g+m(s) m(t)-[ £+m(s)

oM [Ke(zo)
Meg F g+m(t)+sg+m(r)d¢)(r)] m(t)

—— e +
[e+m®)]; g+m(t)

x[m(t) —m(s) +i Ko(z, 7)de(2)] dg(s) <

m(t) Ko(z,7)
g+m(t) 5+m(r)

t
+.[ Ko(7,7) dp(2)] Ko (S:5) do(s) = Meg” J'e‘zzydz < Meg” je‘zzydz
L &+ m(z) £+m(s) m(t)

s+m(t)

do(7)

telt,, T].

VYuutsiBas oneHku (6), (7), u3 (4) nmomyunm oueHky (5). Jlemma 1 nokazana.
Jlemma 2. I1ycTh BBINONHAIOTCS YCIIOBUY a), 0) U

ij;( Yo ()
[K,(t,7)— K, (z, 2')]+I K, (rsn(st))es ngn(s)[K (s.7) — K, (z, )]dg(s).

H,(t,7,¢) = m(t)

Torna cnipaBeiMBa OLEHKA
|H0(t,2',g)|é(e+1)|1, (t,7) G, €>0. (8)

ﬂOKas’ameJleWlGO. CHauana ITOKa>XXEM, 4TO

LD t jKo( (9)
1 [K0 (t, z') — K0 (T,T)]e Je+m(s) _ 1 J' Ko (S, S) o sg+m(r)
m(®) g+m(t) 7 £+m(s)

H,(t,7,8)=—
e+
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XKy (t,7) =Ko (5, 7)]d(s) -

B camom nene

¢ Ko(m.7)y
= ej“"”) "R (10 Ko (e d(S) = [Ko(t,2) =Ko (7 7))

" g+m(t) e+m(s) e+m(t)
7j'K0(T(vT;d () 1 1 jKo(r,r)dw(T)
T N K. (t,7)-K, (7,7)]- K. (t,7)-K,(7,7)]e erme)
e LA LR e LA GO RG]

YyuteiBas (10) umeem (9). Jlanee u3z (9) nonyuum

j"os(’gd 9 q j"g’dw(r)
H.(t,7,6)|<——K,(t,7)- K, (7,7)|e o + e " © K, (t,7)-
Holtre)l s s lKolte)—Ky(r.o) g+mmjg+m@) [Ko(t7)
Cm) (Ko(ss) (Koo o )
< [j KalS8) g (5) ¢ MO)_jgq con0 o - j Ki(s9) At oo om0
~ eem(s) e+m(t) g+m(t)? &+m(s) '

mt) [ Ko(z.7)

0 t
X[I Ko (s, 8)de(s) + m()Jd(s) < e[sup(v e)+lefe srm(t) ; e+mie)

K, (s,s m(t m(t (K (z,7
m(t) e+ m(t) e+m(7)
HeMMa 2 noKa3aHa.
Jlemma 3. I1ycTb BBINONHSIIOTCS YCIIOBUS

a), c)uP(t, 7, £(1,8)) = —

£+m(t)[K1(t T, u(7)+

j S0 Dap(e)
o) K 7 U@+ e BT

[K(s,7,u(z) + (7, )] = Ky (8, 7,u(2))]dp(S).

Torna CIIpaBCAJINBa OLICHKA

*

|P(t,r,§(t,8))|Sl2(1+e)|§(t,s)|, (t,T,£)eG X R, €>0.

Jokaszamenvcmeo. CHauana mokaxem, 4To

tKo(q,q)qu q
P(t,7,¢(r,¢)) = L — = [K,(t, 7 u(z) + £t &) - K (tr,u(e)e <7 N
+m(t)
L e TS
B &+ m(t) ,!‘ e+ m(S)e ) [Kl(t’T’u(T) + é:(fag)) - Kl(S,T,U(T) + f(t,&‘)) —

=Kt 7,u(z)) + Ky(s,7,u(z))1de(s)

B camom nene

—G)
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Ko(s.2)]|ds) <

do(z)

(=1 x

p(D] <) +lefevdy =I,(1+e).
0

(11)

(12)

(13)
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Loy K (5.9) j q(q)) (14)
!g+mafe+m@fs [&amu@o+ﬁas»—mﬂmuv»w¢@r=g+m®x
(Ko@) ;
<[K,(t,7,u(z)) + £(z,€)) - K, (t, 7,u(z))]e Teiwa . mu<arwn+§@e»—
1 —ng(Tq(‘g))da(q)

- Ky(t,z,u(@)] - [Ky(t7,u(z) + (7, 8)) - Ky (t,z,u(z)]e

m(t)

VYyuteiBas (14) u3 (11) umeem (13).
Hainee u3 (13) nonyuum

Ko@) g

\P(t,r,f(r,a))\ (t) K, (t,7,u(z) +&(z, €)) - K (7, 7,u(r) + £(7, €)) - K (t, 7, u(7)) + K (7, 7, U(r))‘ o @
1 FKy(59). I et @
£+m(t) .[ c+m(s) o’ K, (t, 7, u(2) + &(r,€)) = Ki(s,7,u(r) + £(7, €)) = K, (t, 7,u(7)) + K (5, 7,u(2))] do(s) <
fift? o L 1K (s,s) Tim@®®
- 1 o\ SHm(q) X
T L R R R L
t SO L

x, [ Ky(0,q)dp(a) + mt

S

ot ston <[ oo S

T

t

_m) [,
+I Ko(5,5) o ermg 1m@ {J‘ Ko (9, 9) de(q) + () }dco(s)}kg(f &)=

£+ m(s) - €+m(q) m(t)
m(t) [ Ko(a.0) m(t)  Koe(a,q)
0(q q) m(t) | em@ g+m(q)d¢(q) ; K,(s,s) 7g+m(t)7sg+m(q)d(p(q)
e q @+ 0 e + [ Kol
+m(t) © &+ m(s)
t Ko (9,9) L m()
£g+m(q)d (Q)‘g+m(t)
(I K, (d, q) m(t) Ydo(s) |§(r,e)|£ Ize[su[(:))(ve—V)Jr J.efvlvld 12 ]|§(r,8)|£
e +m@ O e m h S

<Le(e* +DE(r, &)=, A+ e)£(t, &)

1 o0
Tak kak sup(ve™") = o Ie’vvd v =1. Jlemma 3 nokasaHa.

v20
Teopema 1. ITycTh BBHITIOMHSIOTCS YCIIOBUS a) , 0), ¢) 1 ypaBHeHue (1) nmeet permrenue u(t) €

CY [to,T], 0 <y < 1. Torma pemenne v(t,&) ypaBHeHns (2) mpu & — 0 CXOAUTCA MO HOPME

wl
C[to, T] x u(t). [Ipu aTOM cripaBeIMBa OIICHKA

”U(t,é‘) —u(t)||c <KMM.¢’, (15)
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@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 16


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 8. Ne3. 2022
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/76

e M = M M, =Sup(e”), MZ:Te‘Zz’dz, M, =(M,+M,)e,

t.se [to T]

K =exp{(1+e)(l; + I)[o(T) — o(to)]}

Jloxazamenvcmeo. B ypaBHeHuu (2) cienaeM 3aMeHy

o(t,e) =u(t) +<(t, &) (16)
rae u(t) - pemenue ypaBaenus (1). [loacrasmnss (16) B (2) umeem
E(t,e)+ j Kols, (Stgé( £)do(s) + j i Tt 9) Ko (5. s, £)d(s) + j o lKas v+ 17

+£(5,€))~ K, (6,5, u(s)]do(s) = -

Hcnone3yst pe30sibBEeHTY

o (t) [u(t) —u(t,)].

t

R(t S ):— KO(S1S) e '! (5)
Y £+ m(t)

sapa [-K,(S,8)/(e +m(t)], ypaBuenuro (17) cBOAMM K SKBUBAICHTHOMY YPaBHEHHIO

t t (18)
E(t,8) = [Ho(t, 5. £)(s, £)dp(s) + [ P(t,5,£(5,£))dgp(s) + ot &), telt, T],

h e 19

&+m(q) - 1

Ho(t,7,6)=— 1m0 [K,(t,7) - K, (7, 7)]+ .!‘ £ +me) e o) [Ko(s,7) =K, (7,7)]dg(s)
f (1 e)=— OGN f i 7 j Ko(5.5) i U0 o .
e+m(t) IO,s+m(t) e+m(s)
Ecm u(t) e C)[t,, T], 0<y <1, 1o B criy nemmel 1 u3 (20) nmeem
|, (&), < MM, &7, tie My = (M, +M,)e (21
Ecnu BemomnHstoTcs yenaoBus a) ¥ 0), To B cuiy JemMmbl 2 u3 (19) nonyunm
Ho(t, 7,8)| < (e+Dl, (t,7)eG,&>0 (22)
VYyuuteiBas ieMmbl 3 1 otieHkH (22), u3 (18) umeem
(23)

£t.2)| < [[L +1,J+eMelé(s,0)do(s) +|fo t.2)|, telt,,T]

B cuny omenku (21), u obGobmenHoro HepaBeHcTBa ['ponyosmta-bemnmmana [15] uz (23)
BhITeKaeT orieHkH (15). Teopema 1 nokazana.
Creocmeue. Ecimn BBITTOJIHSIFOTCS YCIIOBHS a), 0), C) u

t
m(t) +I K,(s,8)dg(s)>0 mpu te(t,, T)u w(t)— crporo BospacTaromas QyHKIMS MU
to

te[t,, T], To pemenue ypasnenus (1) equnctsenno B npoctpanctse C)[t,, T], 0<y <1.
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@ BY Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 17



http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 8. Ne3. 2022
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/76

Joxazamenscmeo. Ilycts ypaBrenue (1) mmeer nsa pemennst U (H)u U, (t) u3 C/lt, T1.

Torna
m(t)u, (t) + j K(t,s,u,(s))de(s) = m(t)u, (t) + j K(t,s,u,(s))de(s), telt,T]
Orcrona O O

MO0, O U @]+ [ Ko (& S, (5) ~ U (9der(s) + [[K,(6,5,U,(5)) — K, (8.5, U, (5)]dp(s) = O,

t

m(t)[ul(to) —-U, (to)] + J. Ko (S, S)[ul(to) U, (to)]d gD(S) + m(t)[ul(t) - uz(t) - (ul(to) - uz(to))] +

f

+[ Ky (,5)[;(5) ~ U (8) = (1 () — U (t)Id (8) + [ [Ks (¢, 5) — Ky (5, 8)][u; (5) ~ U, (5)]d o(s) +

b

'I'Jt‘[Kl(tl S'ul(s)) - Kl(sv S’ul(s)) - Kl(t,S,UZ(S)) + Kl(S’ S, UZ(S))]d(D(S) =0.

)

Hanee
L (24
[m(t) + _f Ko (8,8)de(8)]|uy (t,) — U, (t)] < m(0)|uy (£) — u, (£) — (U, (t) — U (t,))| + :
+_[ Ko (S,5) |Ul(S) —U, () —u,(t,) +u, (t0)| do(s) + J.|Ko (t,8) — Ky (s, S)| |U1(S) _u2(5)|d(P(S) +
+_tﬂ Kl(t’ S, u1(s)) - Kl(s' S, ul(s)) - K1(t’ S, UZ(S)) + Kl(s’ S, Uz(S))|d(0(S).
N3 (24) umeem
‘ (25)

[M(t) + [ Ko (5, 9)dep(8)]]u t) — U, (6)] < mB)|uy (1) ~ U, (1) = (U (&) ~U, (t,)] + [ Ko (5,5)d ()

f

x sUp [, (5) =, (5) = (Uy (&) — U, ()| + [ L[ Ko (7, 2)dep() + m(B)]]uy(5) —u (5)| dep(s) +

sefty,t]

LI Ko(z.2)do(z) + m(©)]ju;(s) ~u,(s) d(s). telt,,T]
t, s

t
Henst o6e yacti Ha M(t) + J- K, (s,8)d@(s)u3 (25) nomyunm

)

|U1(t0) - uz(to)| < |u1(t) —U, (t) - (ul(to) - uz(to))| + Sup |Ul(S) —U, (S) - (ul(to) - uz(to))| +

selty,t]

t t
+ [ (9) ~ U, (9)de(s) + [Lus(8) -, (9)dep(s), el T
to to
Orcrona nepexons k mpeneny npu t—t; nmomyunm |ul(t0) —uz(t0)| =0npu te[t,,T]. Torna
ul(tO) =U, (to)-
Hanee u3 (15) umeem
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luy (®) —u, @), <[u, () —o(t, )|, +|o(t, ) —u, (1), — O, pu & —>0.
Tostomy U, (t) =U,(t), mpu t e|t,,T]. Ciencraue Teopemsr 1 nokasamo.

Hanee npexnonoxuM, 4ro nana ¢pyukuus fy(t) € C[t,, T]u uncno u,, Takue

[fEO) - fs0). <5, July)-u|<as, (26)

e O<a u 0 < § — MOCTOSHHBIE YnCIIa.
Paccmorpum ypaBHEeHME

- (27)
(e + m()9s(t, &) + fK (t, s, U (s, e)) do(s) = f5(t) + €uy, t € [to, T1.

to
N3 (2) ornumas (27) BBoas 0003HAYCHUS
us(t,e) = v(te) — Ua(t, g), tel[tyT], (28)
Nmeem
(e + m(t))us(t, €) + f; Ko(t, s)us(s, £)dep(s) + ftto[Kl(t, s, L (29)
(s,€)) — Ki(t,5,us(s, €))]do(s) = f(8) — fs(t) + e(uto) —uo), t €[ty T].
VYpasuenue (29) 3anuiiemM B BUeE

t v (30)

Ko (s,
w60+ [ 225 uy(s, 900 + [ [Ko(t5) = Ko(s,)Jus(s, )de(s)

€+ m(t)
1
+ f crm® [Ki(ts, 0(s,8)) = Ki(ts,us (s, €))]dep(s)
to
_ () —f5(t) | g[uto) — uo)
e+ m(y) €+ m(t)

, te[ty, T]

K,(s,S)
g+m(t)
ypaBHeHus (30) cBOAUM K CIIEAyIOLIEMY SKBUBAJICHTHOMY YPaBHEHUIO
‘ (1)
us(6,8) = [ Ho (6,5, 2duss, )do(s)

to

Hcnonb3ys pe3oibBEHTHI  sapa  [— lu  o06o6mennyro Qopmyny dupuxne[l5],

t

+ J Q(t7 0(@xe), vy(r,)dp(x) + Fs(t,2),
to
e Hy(t, s, €)-onpenenen B ieMMe 2,

_ fO-f50) | elultd-uol _ 1t ~ [l EBae (@) (£()=f5(S) (32)
F‘S(t'g)_ e+m(t) + e+m(t) s+m(t)ftoK0(S'S)e o [£+m(s) +
g[u(to—uo)]
g+m(s) ]d¢(s)'
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Q (t, T, v (7, 8), V(T e)) (33)
_ (=D
= Tm(t) [Kl(t, T, U (T, e)) - K, (t, T, 06(1, e))]
KO(S S) tKo(T,7) do(t)
_ON"7 L Iserm(n) — K
+ f £+ m(t) e+ m(s) [ l(s,r,ﬂ(r, g))
- Kl(s, T, us(7,€))|do(s).
Herpynuo yoenutbes, 4T0
(1) (34)
m [Kl(t, 7, (T, s)) - K; (t, T, 1)5(1', 8))]
_ (D @D
= v m® — ¢ retm(®) [Kl(t T, 0(1,8)) — Ky (t 7, U (T, s))]
t K,(s, s _ (tKp(T,7)
o(s, 5) e lerm@ ™ [K1(t, 7,9(1,€))
- (s + m(t))(e + m(s))
- K, (t, T, ua(r, e))] do(s).
YuuThIBas yCIoBHIO C) U TOxIecTBO (34), u3 (33) umeem
Q (t. T, v(1,8), L(T, 8)) (35)
(-1) _ tKp(T,1) Ao ()
- 7 Te+m(t) K —K
ek [K:(t,7, v(1,8) — K(7,7, (1, €))
+ K (T, T, 05(1, &) —K; (t, T, us(r, e))]
t K, (s, s _ (tKo(t,T)
0( ) ss+m(r)dq)(T) [Kl(t, T, U (T, E))
- (8 + m(t))(s + m(s))
~K, (t, T, (T, s)) - Ki(s, T v(t8) + Ky (s, T, (T, s))] de(s).
B cuny(26), u3 (32) umeem
36
[F,.2)], <2(+a0). (36)
B cuny nemmsl 2, st Hy (t, s, €)cripaBeinBa onieHKa (8).
OrneHuM Q(t 7, (1, €),up(1, S)). YuuThIBask yCiI0BHUIO a) U ¢) U3 (35) monyunm
tKo(t,7)
|Q(t 7, 0(1,€), L (T 8))| < +m(t)e frg+m(r)d<P(‘r) [f Ko(z,7)do (1) +m(t)] | (37)
¢ K ( ' )l tKO(‘rT)
(@8 = 0, + [, Ty ey e Ko D0 (@ +m(O)]e ~hem 0]
(t,e)— v (T s)|d<p(s)] < lz| v(t,e)—
_ tKo(SS) " ®) t Ko(s,
058 {ee Ureima ) *2ime) U; s-l(-)r(:(?) o)+ (t()t)] +
t Ko(s,s) [0 00+ O ot ko(rr) 0 4 m(t)
fi oms © [eeine ol Us Zome 49 (0 + 5140 () < Lel
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sup(e”v)+ Ie"’vd vip(z, ) —u,(z,ell=1,(e +Dju(z, &) —v,(z,€)| }

B cuy onenku (36), (8), (37)u yuutsiBas (28), u3 (31) umeem

t ) 38
lus(t, )| < | (L +1L)(e+ Dus(s, e)lde(s) + 2 (E + aé), telto, T). (38)
to
Hanee, B cuiny o0oOmeHHoro HepaBeHcTBa [ponyosuta-bemnmana[l5], u3 (38) momydyum
CIIC/IYIONIYIO OLEHKY

é 39
lus (6, 2)lle < My (= +as), 9
e My = Zexp{(ly + [2)(e + D[e(T) — ¢(to)]}: (40)
W3BecTHO, UTO
V5 (t, &) —v(t)[, < us (. &), +[v(t, &) —v(D)]. .
Ortcrona, yuntsiBas (39) umeeM
lv e - vl < M4(§+a6) + vt &) - vt (41)
rae uucio M, onpenenen no gopmyne (40). Hanee B cuiny Teopemsl 1 u3 (41) nomyuum
lvste) = vl <MiGras) +Mse, (42)
rne Ms = KM M3, uucna K, M u M3onpenenens! B Teopeme 1.
1
[Tonorast € = §2 w3 (42) nomyuum
(43)

” Vs(t,S%) —u(t)”c <M, (5§+ ad) Y 5%’

e uncna M, Msonpenenensl B (40) u (42).

Takum o0Gpa3om, JoKazaHa cienyronas reopema 2.

Teopema 2. TlycTb BBINONHAIOTCS YCioBHS a), 0), ¢) U ypaBHeHue (1) mmeer perieHue
v(t)eC/[t,,T], O<y<ly (‘[)tht0 K(s,s)de(s) + m(t), te[ty T]. Tornma pelieHue

1

v 4(t, €)ypasuenns (27) nmpu &= 02 >0 cxomurcs mo Hopme Cl[t,,T] x o(t). Ilpu stom
CrpaBe/InBa OreHKa (43).

IIpumep. Paccmotpum ypaBHeHus (1) npu

£ =0,T=Lot)=vt, K (s)=@+)A-s) m(t)=t K (s 0)= (t—s)1+U _ tel0,1],
L
T. €. PACCMOTPHUM CJIEYIOIIEE YPABHEHUIO
[ (t—s)o(s) (44)
tu(t)+j[(1+t)(1—J§)u(s)+—]d (s)=f(@t), te[0,1].
. 1+0°(s)

B »tom cmywae ycmoBus a), 6), c) Teopembl 1 W 2 BBINOMHAIOTCA. Tak Kak TIpH
t>n, t,n7e[0,1] cnpaBemBa oreHKa
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K, (t,5) =K, (1,9) = t=)(L—=+/s) <m(t) < [j K, (s,s)de(s) + m(t)]

3necel =1.
Ipu t > T (t,s,uq), (4,5, u3), (T,5,uq), (T,5,u,)eG X R crpaBeyinBa oneHKa

01_02

2 2
1+l)1 1+U2

|Ky(t,s,uq) — Ky (T,5,uy — K1 (t,s,u3) + K (T,5,u)| < (t — 1) <

o, ||v,]

(t—T)|Ul—UZ|( S(t—r)|ul—uz|.

2 2
140 )+ v,))
Takum o6pazom [, = 1.

Pezynemamut u oocyscoenue
JUig pemieHus HEIMHEMHBIX HHTErpanbHbIX ypaBHeHuM Bomasreppa-Crunrseca III pona
MIOCTPOEHBI PETYISPU3UPYIOIINE ONEPATOPhI U BBIOPAH MapameTp perysipu3aliim.

3axnouenue

[locne BbIOOpa mapameTpa peryispu3alud Ui PEIIeHUs HEIMHEMHBIX MHTErpajbHBIX
ypaBHeHuil Bonbreppa-CTriitbeca TpeTbero poaa OblIU clieiaHbl CIEAYIONINE BbIBOADIL:

1. HaiineHbl [OCTaro4yHbBlE YCIOBUS EOUHCTBEHHOCTM M PETYISApHU3alMM  PELICHUN
HEJIMHEWHBIX HHTETPaJIbHBIX ypaBHeHUH Bonbreppa-Cruinreeca TpeTbero poaa;

2. PaccmoTpen BbIOOp mapameTpa peryisipu3allid JJis PEIIeHHs Kiacca HEeIMHEHHBIX
MHTErpaibHbIX ypaBHeHUN Bonbreppa-CTriiTbeca TpeThero poaa;

3. Jloka3aHbl TEOpPEMBl C€IUHCTBEHHOCTH PEIIEHUN I HEJIMHEHHBIX HHTErPAIBHBIX
ypaBHeHui Bonsreppa-Ctuiteeca TpeTbero poaa.

Om uucmoeo cepoya aemop 6vipadcaem 2iyOOKYI0 NPUSHAMENbHOCMb U 01a200apHOCHIb
HAYYHOMY PYKOBOOUMEN0 OOKMOPY (DU3UKO-MAMeMamuyeckux Hayk, npogeccopy Asvim Acanogy
30 YeHHble COBEMbL, NPEONONCEHUSL U 3aMeYAHUs], COCLAHHbIE UM NPU NOO2OMOBKe OAHHOU CMAMbl.
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BJIMAHUE BETA-IAKTAMHBIX AHTUBUMOTHUKOB
HA ITATOJIOI'NIO MUTO3A B ALLIUM TECTE

©Konuesan H. U., kano. 6uon. Hayk, I omenvckutl 20cy0apcmeenvlil yHugepcumem
um. @. Cropunvi, 2. [omens, Berapycs, ikantsavaya@mail . ru
O©OMununa A. B., [ omenvckuii cocyoapcmeenuwiil yuueepcumem um. @. Ckoputul,
2. Tomenwv, benapyce, minina_anastasial 7(@gmail.com

BETA-LACTAM ANTIBIOTICS EFFECT
ON MITOSIS PATHOLOGY AT ALLIUM TEST

©Kantsavaya L., Ph.D., Francisk Skorina Gomel State University,
Gomel, Belarus, ikantsavaya@mail.ru
©Minina A., Francisk Skorina Gomel State University,
Gomel, Belarus, minina_anastasial 7@gmail.com

Aunnomayus. Wccnenyercs BiausiHUE OeTa-JIaKTaMHBIX AaHTUOMOTHKOB (LedoTakcuma U
ayrMEHTHHA) Ha MaToJIoTHI0 MUTO3a B Allium Tecte B mepBoii Meradase mociie 00padoTKu U ToCIie
3aBepIIEHUs]  BOCCTAHOBUTEIbHOrO  Iepuona. Metonel  ucciepoBanus:  Allium  Tecr,
LUTOI€HETUYECKUIN aHan3, CTaTHCTUYeCKUi aHanu3. OnbIT ObUT BBINOJHEH HA MapTUU JIyKa
oObikHOBeHHOTO  (coprt  LITyTTrapreH), KOTOpBIH  XapakTepu3OBaJICSd KaK TE€HETHYECKU
HECTa0WIbHBIM 110 UTOraM MHUKpOSAEpPHOro TecTa. Pe3ynbTarbl TeCTUpPOBAaHUS HA T€HOTOKCUYHOCTD
MOKa3ajJl OTCYTCTBHE CYIECTBEHHOTO HEraTWBHOIO BIMAHUA LedoTakcuma (KOHLIEHTpaUs
500,0 Mr/nm) HEe3aBUCHMMO OT BpPEMEHHU €ro JeicTBUs (Ha MPOTSHKEHUH 1-ro wim 2-3 KIETOYHBIX
IIMKJIOB) Ha 3HA4YeHME IOKazaTens «marojorus mMutosa» (IIM) mo cpaBHEHHIO C KOHTPOJIEM.
[ToBpIlIEHNE poOCTa MAaTOJIOTMYECKUX MPOLECCOB OTMEUYald IMpPU TECTHUPOBAHMM AayIMEHTHHA B
koHueHTpauu 800,0 mr/n. Ilpu nelicTBuM ayrMeHTHHA JOJIS KJIETOK ¢ MUKPOSApaMH YBEIMUNIACh
¢ 0,3% (B xontpone) 10 2,3% (B ombITe), TaKkKe MO CPABHEHUIO C KOHTPOJEM YBEIUYHIOCH
3HaYeHUe Naroyoruu Murosa ¢ 6,1% B konTposae 1o 10,1-16,0% B omnbiTe, CyMIECTBEHHO BO3POCIIO
YHCJIO KJIETOK C MOCTaMU M K-MUTO30M. KOJIXMIIMHOBBII MHUTO3 OTMEYaJld B BapHaHTaX «IEPHOJ
BOCCTaHOBJIEHUS» Tociie ayrmMeHTHHa (KoHueHTpauus 800,0 mr/m, skcnozunus — 48 4) u nocie
nedorakcuma (konnentparus 500,0 mr/m, scrno3uius — 48 4), B IEPBOM CiTydae Kak TUIUYHBIN K-
muto3 y 20% knetok ¢ IIM, Bo BTOpoM ciyyae — Kak paccerBaHHE XpOMOCOM B MeTadase u
anadaze y 30% xinerok c¢ [IM. B Bapmante mnpumeHEeHHs] ayrMEHTHHA B TMepBOi Mertadase
KJIETOYHOTO IMKJIa Tociae oO0pabOoTKM BBISIBIEHO chaunaHue xpomocoM (12%) u  mocTsl
XpOMOCOMHBIE M XpoMaTuHble (35%). [lonydeHHble 1aHHBIE CBUIETENBCTBYIOT, YTO ayTMEHTUH B
koHueHrpauu  800,0 wmr/m  (dkcmozunmst 48 U) NPOSABISET IO CPAaBHEHMIO C KOHTPOJIEM
T€HOTOKCUYHOCTh M CHOCOOEH M3MEHSTh CKOPOCTh BCTYIUIEHHUS KIIETOK JyKa OOBIKHOBEHHOTO B
MHUTO3 U HOPMaJIbHOE MPOTEKaHHE MPOLECCOB AefieHusl. BoccTaHOBUTENBHBIN EpUo 711 JaHHOTO
aHTUOMOTHKA HE CHIDKAeT KOJMYECTBO KJIETOK C MATOJOTMEH MHTO3a, HO M3MEHSET UX COCTaB M
CIIEKTD.
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Abstract. The beta-lactam antibiotics (cefotaxime and augmentin) effect on mitosis’s
pathology in the Allium test in the first metaphase after processing and after finishing the recovery
period is investigated. Research methods: Allium test, cytogenetic analysis, statistical analysis.
The experiment was conducted on a batch of the Stuttgarten variety which is genetically unstable as
the result of micronucleus test. The results of aminoglycoside antibiotics on genotoxicity testing
showed the lack of negative cefotaxime’s influence (in the concentration of 500.0 mg/l) on
the mitosis’s pathology value in comparison with the control, regardless of action time/ valid time
(during the 1 or 2-3 cell cycles). The increase of pathological processes was observed when testing
augmentin (in the concentration of 800.0 mg/l). Under the influence of augmentin the percent of
micronucleus cells increased from 0.3% (as a control/ in a control) to 2.3% (in the experiment).
Also, in comparison with the control, the value of mitosis’s pathology increased from 6.1% (as
a control/ in a control) to 10.1-16.0% (in the experiment). There is a significant increase of cells
with bridge / cells bridge and mitosis. C-mitosis was observed in recovery period variants after
applying augmentin (in the concentration of 800.0 mg/l, on exposure of 48 hours) and after
cefotaxime (in the concentration of 500.0 mg/l, on exposure of 48 hours), in the first case as
a typical mitosis in 20% of the cells with PM (pathology mitosis), in the second case —
chromosome discharge in the metaphase and the anaphase of the 30% cells with PM. When testing
augmentin in the first metaphase of the cell period, chromatic agglutination (12%), chiasma and
chromatid bridges (35%) were observed. It is indicated that augmentin (in the concentration of
800.0 mg/l, on exposure of 48 hours) shows genotoxicity in comparison with the control and it’s
able to change the rate of entry of onion cells into mitosis and the normal course of division
processes. The recovery period for this antibiotic does not reduce the number of cells with mitosis
pathology, but it changes their composition and spectrum.

Knioueswvie cnosa: Allium tect, Oera-nakraMHble aHTUOMOTHKY, IIATOJIOIUS MUTO34.
Keywords: Allium test, beta-lactam antibiotics, mitosis pathology.

XOTs aHTUOMOTUKU U XapaKTEPHU3YIOTCS BBICOKOM W30MpaTEeIbHOCTHIO ACWCTBUS, TEM HE
MEHee, OHU OKa3bIBAIOT LEJIbIM psii HEeONaronpusATHBIX BIMSHUN Ha MakpoopranusM. [lo kaxxaomy
aHTHOMOTUKY yKa3aHO UX HEOIaronpusiTHOE BIUSHUE Ha OPraHbl U CUCTEMBI OPraHOB, B YACTHOCTH,
yenoBeka [l1]. OnmHoil M3 camoli MHOTOYMCIIEHHOM Tpynm Cpeau aHTHUMUKPOOHBIX CPENCTB,
3aHUMaloIIed BeAyllee MEeCTO B JIEYEHHUH OOJbIIMHCTBA HMH(EKUMOHHBIX 3aboneBanuii [2, 3],
SBJISIIOTCS B-JTaKTaMHbIe aHTHOMOTHKHU.

MexaHu3M aHTHOMOTHYECKON aKTUBHOCTH O€Ta-TaKTaMOB CBSI3aH C TeMHU (hepMEHTaMU-
MHILIEHSMH, KOTOpPbIE HE MMEIOT aHAJIOrOB B JYKAPMOTHUYECKOM KIIETKE. B HEW HEeT HU KEeCTKOU
KJICTOYHON CTEHKH, HU MENTU/IOIIMKAHA, HU, COOTBETCTBEHHO, (hepMeHTOB ero cuHTesa [4]. Takum
0o0pa3oM, TOCKOJIbKY MEeNTHJOIIMKaHa HET B CTEHKaX JyKapHOTHYECKUX OpraHU3MOB, TO
aHTUOMOTHKY JIaHHOU IPYIIIbl 001a1al0T OY€Hb HU3KOW TOKCHYHOCTBIO JJI1 MaKpOOpIraHu3Ma, U UX
MOXKHO TIPUMEHSATH B BBICOKHX J103aX (MeraTeparnus) [5].

L]env pabomul: N3y4UTh TEHOTOKCUYHOCTh O€Ta-IaKTaMHBIX aHTHOMOTHKOB (LedoTakcuma u
ayrMeHTHHA) B KJIeTKax oOpa3oBarenbHOi TkaHu KopHei Allium cepa L. B mepBoii metadase mocie
00pabOTKH M MOCIIE 3aBepIICHUs] BOCCTAHOBUTEIBHOIO eproja [6].
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Mamepuan u memoowt ucciedosanuil

HccnenoBanne OTBETHBIX pEaKIMi pacTEHUH JIyKa OOBIKHOBEHHOTO B YCIIOBHUSX JIEHCTBHS
BOJIHBIX pAcTBOPOB AHTUOMOTHKOB BBINOJHAIM ¢ nomompio Allium Ttecra [7] Ha copre
[ryrrrapreH. B kauecTBe HEraTUBHOIO KOHTPOJISI UCIIOJIb30BAIN AUCTUINIMPOBAHHYIO BOLY.

TectupoBanmu  cnexyronue antuOunotuku: nedorakcum (PYII  «bopucoBckuii  3aBoa
MEIUIIMHCKUX TpernapatoBy, bemapycek) B koHneHTpamuu 500,0 mr/n; ayrmentrH («CmutKisiin
buyem ®apmacsrotukamsy, Benukoopurtanus) — 800,0 mr/n. Bpemst 06paboTku aHTHOMOTHKaMHU
coctaBuio 24 u 48 yacoB. KineTouHbl LUK B MEPUCTEMATHUUYECKUX KIIETKAX KOPELIKOB JIyKa
OOBIKHOBEHHOT'O COCTAaBJISIET, MO Pa3HBIM JaHHBIM, mpumepHo 14-20 gacoB [8, 9]. C omHoi
CTOPOHBI, M3BECTHO, YTO HAWOOJbIIEH YYBCTBUTEIBHOCTBIO K JIEHCTBUIO OOJBIIMHCTBA
XUMHYECKHUX BEIIeCTB oOmanaeT uHTepdasa [6]; ¢ Apyroil CTOpOHBI, Uit 00pa30BaTEIbLHON TKAHH
XapakTepHa AaCHHXPOHHOCTh KJIETOYHOro Iukia. [lo 3Toil mnpuuMHE B  3IKCHEPUMEHTE
JOTIOJTHUTEIBHO BBIIEPKUBAIA NIEPUOJT BOCCTAHOBIICHUS [6] MIUTENBHOCTBIO 24 Yaca, B TEUCHHE
KOTOpOTO  TECTHPyeMO€  BEIIeCTBO  HE  BO3ACWCTBYeT  (BapuaHT  IOCIEACUCTBUA
(=BOCCTaHOBUTENBHBIN TEPHOM)), W TOJBKO 3aTEM BBINOJIHSUIM (UKCAIIMIO KOpemKkoB. Bo Bcex
BapHaHTax omnbITa pukcarus npoussoauiack ¢ 6.00 1o 7.00 yrpa.

JlaBiienbie npenaparsl TUISE [IUTOTEHETHYECKOTO aHaiu3a, OKpallleHHbIE
alleTOreMaToOKCUIMHOM, U3TOTaBIMUBau 1o obmenpunaroi meroauke [10]. [Ipocmotp npenaparos
OCYIIECTBJISIJIM  HAa  KOMIIBIOTEPU3UPOBAHHOMW  KAapUOJOTHMYECKOM  CTAaHUMH, OCHAIICHHOMH
mukpockornom Leica DMR npu yBenuuennun 40x10%1,5. IluToreHeTHYECKU aHATM3 BBITOIHSIIH
mo [10, 11].

Cratuctuueckyro oOpabOTKy pe3yJbTaTOB HMCCIEAOBAHUN MPOBOJIWIM C MOMOIIBIO MaKeTa
NPUKJIaHOTO Tporpammuoro obecneuenust Microsoft Excel u Statsoft (USA) Statistica v.7.0. st
JAHHBIX, MOJYUHSIOUIMXCS HOPMAJIbHOMY 3aKOHY pAaCIpENETICHUs, HCIOJIb30BAIU t-KPUTEPHid
CrproeHta. HyneByro runoTesy OTKJIOHSIIH IIPH YPOBHE cTaTuCTHYecKoi 3Haunmoctu P<0,05 [12].

Pezynemamut uccredosanuii
Cremyer OTMETHTH, 4YTO, COIIACHO MHUKpPOSJICPHOMY TECTy, TeCTUpyeMas TMapTHs JyKa
OOBIKHOBEHHOT'O XapaKTepH3yeTcsl T'€HEeTHYeCcKoW HecTaOmibHOCThIO. Ilpu aHanmus3e JaHHBIX,
MOJIyYEeHHBIX B pe3ynbTare MUKposiepHoro Tecta (Pucynok 1, 2), Habnronany Hanuuue MUKpOsIEp
B KOHTPOJHHOM BapUaHTE, YUCIO KIETOK ¢ Mukposapamu npocrurano 0,3%. Ilpu stom wu3
HAOMIOZICHUH  CIIeyeT, YTO OCHOBHBIM MEXaHHU3MOM (DOPMHUPOBAHUS MHUKPOSICD SBISIFOTCS
NPOTPY3HH U siiepHble MoYKH UHTepda3HbIx saep (Pucynok la, 16).

Pucynok 1. TuIbI TaTOJOTHIF MUTO3a B HETATHBHOM KOHTpOJIe (yBeanueHne MuUkpockoma 400x): a, 6
— uHTep(dazHOE AAPO C SAACSPHBIMU MMOYKAMH; B — PACCEUBAHUE XPOMOCOM
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BapUaHTHI OIIbITA

Pucynok 2. Biusinue Oeta-nakTaMHBIX aHTHOMOTHKOB Ha MPOIICHT KJICTOK ¢ MUKpOsiipaMu. BapuaHThl
ombITa: 2 — BOJIa MUCTHWILIMpoBaHHast; 2 — nedortakcum; 500,0 mMr/m — 24 vaca; 3 — BOCCTaHOBUTEIILHBIH
nepuoJ| Bapuanra 2, 4 — nedorakcum, 500,0 Mr/im — 48 4; 5 — BOCCTaHOBUTENBHBIN TIEPHO BapraHTa 4, 6
— ayrmenTuH, 800,0 mr/m — 48; 7 — BoCCTaHOBUTENHHBIN TIEpHOJT BapraHTa 6

B 4 pa3a yBennuuioch 4Mcio KJIETOK ¢ MUKPOsApaMH B BapuaHTe IpUMEHEeHHs LedoTakcuma,
500,0 mr/n (3xcnio3unus 24 yac) U B 7 pa3 — B BapuaHTe npuMeHeHus ayrmeHtuHa, 800,0 mr/in B
teyeHue 48 yac. OnmHaKo cleayeT MOTYEPKHYTh, YTO IIOCJIE€ BOCCTAHOBHUTEIBHOIO TMEpHUoAa y
BBIIICYKA3aHHBIX BAapHAHTaX MPUMEHEHHs aHTUOMOTHKOB YHCIO MHUKPOSACP CYIIECTBEHHO
ymenbinaercs 10 0,07-0,08%. B ocranpHbIX BapuaHTax ObLIM OTMEUEHBI €IMHUYHBIE KIIETKU C
MuKposiipamu. Heo6xoqumo noguepkHyTh, 4TO MUKPOSApa UMEIHN O4eHb MaJICHbKUI pa3zmep.

HaGmonanu npu neiictBun OeTa-TakTaMHBIX AHTUOMOTHKOB CYILIECTBEHHOE BO3pAacTaHHE
3HaueHu# narosnoruu murosa (IIM), ¢ 6,1% — B korTpone 10 9,2 u 15,1%, COOTBETCTBEHHO, TpH
UCTONB30BaHNKM ayrMeHTHHa B KoHueHTpamuu 800,0 mr/m Ha mnporsokeHnn 48 4YacoB U B
BOCCTaHOBHTEIBHOM ero nepuoae (PucyHnok 3, Bapuant 6 u 7).

28,38

30,00 i
25,00
20,00 - H8t g,
Z 1000 65 7,5 6.1 74 6,2
5,00 -
0,00 -
1 2 3 4 5 6 7
BapUAHTHI OIbITA
B [IM c yuerom npodassl B [IM 6e3 yueta mpodassl

Pucynok 3. BimsHue Oera-nakTaMHBIX AaHTUOMOTMKOB Ha MAaTONOTHI0 MuUTo3a. OO03Ha4YeHHUs
BapHaHTOB — T€ e, 4To i PucyHka 2

B ocTanbHBIX ONBITHBIX BapHaHTaX M3MEHEHUs 3HaU€HUH NaToJIOTUH MUTO3a HECYIIECTBEHHbI
[0 OTHOUIEHUIO K KOHTPOJIO. B KOHTPONBbHOM BapuaHTE CpeId THUIIOB MATOJIOTMH MHUTO3a
npeoOnanaroT 3aberaHne/oTcTaBaHUE XPOMOCOM U aCMHXPOHHOE BepeTeHo aeneHus (PucyHok 4).
HeoOxoqumo mnoguepkHyTh, YTO JaHHbIE THUIIBI MATOJIOTMM TUIOUYHBI JUISL (PU3MOJOTHYECKUX
YCIIOBU.
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He ormeuanu cymiecTBEHHBIX M3MEHEHUW IO COCTaBYy M CIHEKTPY IATOJOTMH MHUTO3a B
BapuaHTax AcHCcTBUs nedorakcuma B koHIeHTparuu 500,0 mr/m B Tedenune 24 vac u 48 dac, a
TaKK€ B BapUaHTE €ro MOCJIENCHCTBUS NpU MEHbIIEH dKcno3uuuu. B Bapuante 5 (nmocnezneiicTsue
nedorakcuma B TeueHue 48 yac) HaOMOqaM yBennueHue B 4—8 pa3 KJIETOK ¢ TAaKUMHU MATOJIOTUSIMH
KaK BBIOPOCBHI XpOMOCOM 3a BepeTeHo nenenus a0 9,1%, paccenBanue xpomocoM a0 28,3 % mo
cpaBHEHUIO ¢ BapuaHToM 4 (Pucynox 4).

100%
90% | -
80% -
70%
60%
50%
40%
30%
20%
10%
0% . . . . . .
1 2 3 4 5 6

BApHUAHTHI OIIbITA

yacrtora [IM, %

EAc Bep B 3/0TCT Xp E BBIOpP Xp E MOCTBI HE pacceus

B pparmeHt O cnunanue O k-MuTO3 OpazHoe

Pucynok 4. BausiHue Oera-lakTaMHBIX AHTHOMOTHMKOB Ha COCTaB M CIEKTP IATOJIOTUH MHUTO3a.
O6o03HaueHHsT BApUAHTOB Te e, 4To It Pucynka 2

Takke cymiecTBEHHbIE U3MEHEHHUsS 10 THIIAM TATOJIOTUH MHTO3a M HMX KOJIMYECTBEHHOMY
YYaCTHIO BBISIBIICHBI B BapHaHTaX MPUMECHEHUsS] ayrMeHTHHA. [Ipu AeliCTBUM JaHHOTO aHTUOMOTHKA
OTMEUEHBI paHee HE BCTpEYaeMble B JAPYI'MX OIBITHBIX BapHAHTAX MaTOJIOIMM MHUTO3a: MOCTHI (Kak
OJMHOYHbIE, TaK U MHOXecTBeHHbIE) B 30,3%, ¢pparmentsl — B 3,1%, ciunanue XxpoMocoM — B
13,0%. CornacHo AnoBy [11], HaOyxaHue M CKJIEMBaHHE XPOMOCOM OTHOCUTCS Kak K TIpyIIme
«T1ATOJIOTUU MUTO34, CBSI3aHHBIE C OBPEXKICHUEM XPOMOCOM», TaK U K TPYIIIE «IaTOJIOTMH MUTO3a,
CBSI3aHHBIE C TOBPEXKIECHUEM MHUTOTMYECKOTO ammapara». B mepBoM ciydae MCXOJOM SBISETCS
9acTo THOeNh KIETOK. BO BTOpOM ciydae HCXON MIMpe: MOMHMO THOENTH KIETOK, BO3MOYKHO
dbopMHpOBaHHE HEMHOTOYHCICHHBIX MHKpPOSJIEp B KIETKE, BO3MOXXHO BOCCTaHOBJICHUE
MHUTOTHUYECKOTO ammapara U HOpPMajJbHOE 3aBEpIEHHE MHUTO03a, TaKXKe MOIYT 0Opa3oBBIBATHCS
MOJUIUIOUHBIE 1pa. B Halem onbITeé KOCBEHHO O MOCJIEAHEM HCXOJIe€ CBHJIETENBCTBYET HAJINUME
OAMHOYHBIX siiep OONBIIOTO pa3Mepa W HANPSIMYyI YKa3blBaeT HAJIUYME TTOJUTUIONIHBIX
MeTada3HBIX KIETOK B BapuaHTE IOCIEACHCTBUSA. B BapwaHTe TOCHENecTBUS ayrMeHTHHA
(BapuaHT 7) MO CPaBHEHHUIO C BAPUAHTOM €ro JEeUCTBUS (BapuaHT 6) HaOmromanu k-muto3 B 21,3%
CIIy4yaeB, a TaKxe orMevanu B 3,2% cily4aeB NOJIHUIIIIOUHbIE KIETKH.

Haubonee yacto BcTpeyaemble THUIBI HAaTOJOTMH MHUTO3a NpU JEHCTBHM OeTa-TaKTaMHBIX
aHTUOMOTHUKOB TOKa3aHbl Ha Pucynke 5. Ha cmaiimax ¢ maromorueidt HaOmromanyd paccerBaHHE
xpomocoM B MeTadasze u 6osee yacto — B aHadasze, MOCThI OJJUHOYHBIE U JBOWHBIC, ACHHXPOHHOE
BepeTeHo JeneHus. PaccenmBanue xpomocoMm B MeTadasze u aHadaze KOCBEHHO CBHUJIETEIILCTBYET O
BO3MOXKHOH monumionu3anuu saep. Habmonanu HanpsiMyro MOJMIUIONIHBIE KIETKH (B BapuaHTe
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«medotakcum, 500,0 Mr/m» — npu s3xcno3unuu 24 vaca» (Pucynok 5, 16) u 48 yacoB (PucyHoxk 5,
2a).

PeructpupoBanyu MaleHBKOTO pa3Mepa MUKPOSIpa, KOTOpbIe (OPMUPOBAIHCH B pe3yibTare
OTIOYKOBBIBAHUS SIIEPHBIX MOUEK y HHTep(a3HbIX Ki1eTok (Pucynok 5, 1a, 20, 4B).

8
: S

B
1) medorakcum, 500,0 mr/n, 24 4: a — sepHbIC MOYKU W MUKposiipa; 0 — K-meradasa, MOJUIUION; B —
ACMHXPOHHOE BEPETCHO JICIICHUS, TMKHO3 KIICTKU

i &Y v e " P ® “eg >
°%0 ¢ Tet'Te ,eee%
‘... \Q 7 ‘...1 :. ® ..‘ r
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2) uedorakcum, 500,0 mr/n — 48 4: a — noaumIIOUaHAas KiIeTKa; 6 — K-aHadasza, MUKpPOsIpa; B — BBIOPOC
XPOMOCOM 3a BEPETEHO JIENICHUS

3) nocnexneiicteue uedoraxcum, 500,0 mr/n, 48 4: a — BBHIOPOC XPOMOCOM 3a BEPETEHO NEJICHUS; 0 — K-
- ’.¥ . .-

aHadasa
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4) ayrmentuH, 800,0 mMr/i1, 48 4: a — MOCTBI; O — sIIEPHBIA MOCT; B — SIICpHBIE TIOYKH
Pucynok 5. Tumbl nmatojioruii MuTO3a NMpH ACHCTBUU OeTa-JIAKTaMHBIX aHTUOMOTHKOB (YBEJIHYEHHE
mukpockora 400x, 100x)
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3axnouenue

Takum 0Opa3oM, OTBIT OBLIT BHIMOJIHEH HA MAPTHH JTyKa OOBIKHOBEHHOTO copTa LlTyTTrapres,
KOTOPBIM XapaKTepU30BAICA KaK T'€HETHYECKH HECTAOWIBHBIA MO UTOTaM MHUKPOSJIEPHOTO TECTa.
Pesynprarel TeCTMpOBaHMS Ha TI'E€HOTOKCHMYHOCTb TIOKAa3aJld OTCYTCTBHE CYIIECTBEHHOI'O
HEraTUBHOTO BIUSHUS HedorakcuMa (koHIeHTparus 500,0 Mr/m) He3aBUCMMO OT BpPEMEHH €ro
neictBus (Ha npoTsLKeHUH | uimu 2—3-X KIJIETOYHBIX IIUKJIOB) HA 3HAYCHHE MOKA3aTelsl «IaToJIOTHs
MHUTO32» IO CPABHEHHIO C KOHTPOJIEM.

[ToBpIlIEHNE POCTA MATOJIOTUYECKUX MPOLIECCOB OTMEUAIH MPU TECTUPOBAHUU ayTMEHTHHA B
koHneHTparuu  800,0 wmr/m. Ilpm nelicTBUM ayrMEHTHMHA MPOIEHT KJICTOK C MHUKPOSAPAMH
yBenuuwicst ¢ 0,3% (B xontpoisie) no 2,3% (B OmbITE), TaKKe€ MO CPaBHEHUIO C KOHTPOJIEM
YBEIMYWIOCHh 3HAu€HHWE IMarojoruu mutoza ¢ 6,1% B xontpone no 10,1-16,0% B ombite,
CYLIECTBEHHO BO3POCIIO YUCIIO KJIETOK C MOCTAMU U K-MUTO30M.

KonxuinHOBBIM MUTO3 OTMEYau B BapUAaHTaX «II€PHOJ BOCCTAHOBIICHHUS» TOCIIE ayTMEHTHUHA
(xoumeHTpanus 800,0 mr/n, skcrio3uius — 48 dacoB) u nocie nedorakcuma (kormentpamus 500,0
MT/J1, 9KCTIO3UIHSI — 48 JacoB), B IEPBOM CiIy4ae KaK THIUYHBIN K-MHTO3 Yy 20% kiretok ¢ [IM, Bo
BTOPOM Cllydae — KaK pacceuBaHue xpomocoMm B Mertadasze u anadaze y 30% kierok ¢ [IM. B
BapHaHTe IMPUMEHEHHs] ayrMEHTHHA B MEpBON MeTadase KIETOYHOro IuKiIa mociie o0paboTKu
BBISIBJICHO cliUmanue XpoMocoM (12%) u MoCcThl XpoMOCOMHBIE U XpoMaTuaHbIe (35%).

Hcxon k-mMuTO3a 3aBUCUT OT JI03bI U BPEMEHHU BO3JICUCTBHUS CTAaTMOKHMHETHYECKOTO sija Ha
nensanryrocs kietky. [lpucyrctBue k-metada3 B KiIeTKax oOpa3oBaTeNbHONW TKAaHU NPUBOAUT K
MHTHOWPOBAHUIO MPOTPECCUU KIIETOYHOTO IIMKJIA, BO-TIEPBBIX, B pe3yibTaTe MOTEpU BPEMEHH Ha
BOCCTAHOBJICHUE MHUTOTHYECKOTO arrapara, BO-BTOPBIX, MO NPUYMHE HU3MEHEHUS IUIOMIHOCTU
KJIETOK (MO3aWYHOCTH 00pa30BaTEIbHOM TKAHM) U, B-TPEThUX, U3-32 UHIYKIIUU MUKPOSIED.

[TomydyeHHble JaHHBIE CBHUAETEIBCTBYIOT, UYTO ayrMeHTHUH B KoHueHTpauuu 800,0 wmr/n
(okcmo3uniusa 48 yac) MpOSBISET MO CPAaBHEHUIO C KOHTPOJEM T€HOTOKCHUYHOCTh U CIIOCOOEH
M3MEHSTh CKOPOCTh BCTYIUJICHUS KJIETOK JIyKa OOBIKHOBEHHOTO B MUTO3 U HOPMaJIbHOE TPOTEKAHKE
MPOIIECCOB JICNICHHsl. BOCCTaHOBUTENBHBIM TMEPHOJ JUIsl JAHHOTO AHTHOMOTHMKA HE CHUXKAET
KOJIMYECTBO KIIETOK C MATOJIOTHEN MUTO3a, HO U3MEHSET UX COCTaB U CIIEKT.
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MHUKPOBHOJOTMUYECKU PEXKUM B CHCTEME
TAXTAKOPIIOHCKUX TMAPOTEXHUYECKHUX COOPYKEHUI

©Anuesa . 3., A3epbariodncancKuil HAYYHO-UCCAE008AMENbCKUL UHCIMUNYM 8600HBIX NPOOIeM,
2. baxy, Azepbaiioscan, f.alivyeva87@yandex.ru

MICROBIOLOGICAL MODE IN THE SYSTEM
OF TAKHTAKORPU HYDRAULIC STRUCTURES

©Aliyeva F,, Azerbaijan Scientific Research Institute of Water Problems,
Baku, Azerbaijan, f.aliyeva87@yandex.ru

Annomayusn. OnHoll U3 Hambonee akTyainpHBIX npobimem XXI Beka siBisieTcst obecrieueHue
HacelleHUs] W Pa3JIMYHBIX OTpaciiell CEIbCKOrO0 XO35AHCTBa KAauyeCTBEHHOM BONOM, OTBeuaromien
MEX/YHapOIHBbIM CTaHAapTaM, OJHOBPEMEHHO NpPU JHMKBUAALUHU JAe(UIUTa NUTHEBOH BOABI, a
Takke APPEKTHBHOE HCIOIB30BAaHUE BOTHBIX pPECypcoB. B 1ensx ymydmieHus CHaOKeHHS
HACEJICHHUS TUTHCBOU BOAOW M A(P(PEKTUBHOTO UCIIOIH30BAHMSI BOIHBIX PECYPCOB B A3epOaiikaHe,
Kak U BO BCEeM MHpe, CAeNaH psaA BaxHbIX Jei. OAHUM U3 HUX SBISIETCA CTPOMTEIbCTBO
YHUKaJIbHOM cuUCTeMbl TaxTakopmrioHCKUX ruaporexHudeckux coopyxenuin (TI'C), umeromei
OoJIbIIIOE CTPAaTETUYECKOE 3HAYCeHHUE. | HMIPOTEXHHYECKHE COOPYXKEHHS IOCTPOCHBI HAa OCHOBE
IIPOEKTa paclIupeHus U peKoHCTpyKuuu Camyp-AnIiIepoHCcKoil opocuTenbHON cucteMbl. Cuctema
HE TOJIBKO 00ecreurBaeT MOTPEOHOCTH B BOJE NMPHIIETAIONIUE TEPPUTOPUU, HO U CIIOCOOCTBYET
YBEJIMUEHUIO 3aracoB Bojbl J[kelipaHOaTaHCKOro BOMOXPAaHMIIMIIA, KOTOPOE SIBISETCS OCHOBHBIM
HMCTOYHUKOM BOJbl Ha AIIIEPOHCKOM IOJIYyOCTpOBE. B mpencTaBieHHON CTarbe IPHUBEIEHBI
pe3yabTaThl UCCIIE0OBAaHUN MUKPOOHOIOrMUECKOT0 COCTOAHUS TaXTaKOPIIOHCKOTO BOAOXPaHMIIMIIA
U npuieraromux kaHainoB B 2017-2019 ronmax. Ha ocHoBaHMM 71a0OpaTOpHBIX aHAIU30B MOYKHO
CKa3aTb, YTO BoAa B TaXTakOpIIOHCKOM BOJOXpaHMJIMINE U KaHase Taxrakopmio-JxeilipanOaran
9KOJIOTHYECKH cTabuibHas. bornee BBICOKOE KOIMYECTBO MHUKPOOPraHM3MOB B BOJAE KaHasa
BenbBennuaii-TaxTakopmio MOKHO OOBSICHUTh aHTPOIIOT€HHBIM BIMSIHUEM HACEJIEHHBIX IYHKTOB U
JPYTHUX PEK 3TOrO paioHa.

Abstract. One of the most pressing problems of the 21st century is the provision of the
population and various sectors of agriculture with high-quality water that meets international
standards, while eliminating the shortage of drinking water, as well as the efficient use of water
resources. In order to improve the supply of drinking water to the population and the efficient use of
water resources in our country, as well as throughout the world, a number of important things have
been done. One of them is the construction of a unique system of Takhtakorpu hydrotechnical
structures (THS), which is of great strategic importance. The system of hydraulic structures in
Takhtakorpu was built on the basis of the project for the expansion and reconstruction of the Samur-
Absheron system. It not only meets the water needs of the adjacent territories, but also contributes
to an increase in the reserves of the Jeyranbatan reservoir, which is the main source of water on the
Absheron Peninsula. The presented article made it possible to study the microbiological state of the
Takhtakorpu reservoir and adjacent canals. Based on the results of our laboratory analysis in 2017—
2019, we can say that the water in the Takhtakorpu reservoir and the Takhtakorpu-Ceyranbatan
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water channel is stable and clean. The number of microorganisms in the water of the Valvalacay-
Takhtakorpu canal is slightly higher, which can be explained by the passage of the canal through
settlements and the mixing of other rivers in the area.

Knroueswie cnosa: Bomoxpanwnuile, KaHaji, Taxrakopmio, Benbenuuaii—Taxrakopiio,
Taxrtakopmro—/[kelipand6aran, MUKpOOHOTAa, aBTOXTOH, aJUIOXTOH.

Keywords: reservoir, canal, Takhtakorpu, Valvalachay—Takhtakorpu, Takhtakorpu—
Jeyranbatan, microbiota, autochthon, allochthon.

[InotuHa TaXTaKOPHIOHCKOIO BOJOXPAHWIMILA pacloiokeHa B IpearopHoil yactu Oro-
Boctoka mepenrn rop bombmioro KaBkaza m Ha paccrosHuu 15 kM oT OeperoBoil JTHUHHU
Kacnmiickoro mopsi, B Amupxannbrdaiickor (TaxrakopmroHckoi) kotiaoBuHe IllaGpanckoro
paiioHa [1].  CTpoUTENbCTBO  CTPATETHUYECKH  BAXKHOTO  TaXTaKOpIIOHCKOTO  KOMILJIEKCA
TUIPOTEXHUYECKUX COOPYKEHU, HE NMEIOIIEro aHaJoroB B Hallel cTpaHe, Obuto Hadato B 2006 .
3a cuet cpenctB Oromkera [ocynaperBennoro HedTsiHOTO (hoHMa [2]. BBeACHHBIE B AKCIUTyaTaIlHIO B
2013 rogy TaxrtakopmtoHckoe Bopoxpanuiuule, ['D9C momuocteio 25 MBT u Taxrtakopmro-
JlxelipanOaTaHCKUI KaHAMT yIydlInid BogocHaOkeHue 150 Thic ra opolaeMbIX 3eMenb B pailoHe, a
TaK)Ke BBECTH B 000pOT 21 ThIC ra BHOBb OpPOILIAEMBIX CEJIbCKOX03IMCTBEHHBIX Yyroauid. OCHOBHBIM
UCTOYHUKOM noanutku Bogoi cuctemsl TI'C sBusiercst Camyp-Anmeponckuii kaHan (CAK). Taxxe
PEKH CEeBEpO-BOCTOUYHOIO pernoHa crpausbl: ['ycapuaid, I'ynsutuai, ['ypyuait, Arvaii, Jxarampkyryait
u  BenbBenuuaii = oOecneunBalOT  BOAHBIMH  pEeCcypcaMu  CHUCTEMY  TaxTaKOpIIOHCKUX
THJIPOTEXHUYECKHUX COOpYKeHu [3].

Ota cucrtema, uMmeromas Oonbloe 3HaueHue s AszepOaifkaHa, COCTOUT M3 3-X YacTei:
1. TaxTakOpIIOHCKOE BOJOXPAHWIMILNE C OOINeH eMKOCThI Boabl 268,4 MIIH m>; 2. Kanan
Benbpenmuuaii—Taxrakopmio (BTK) mnporsskenHocthio 34,2 KM, muTaromuid TaXTaKOpIIOHCKOE
Bonoxpanunume Ha 50-m kM Camyp-Anmeponckoro kaHana; 3. Kanan Taxraxopmro—
Jxeitpanbaran  (THK) mnporsxenHoctsto 110,3 kM, mo KkotopoMy Boja, coOpaHHas B
TaxTakopmroHCKOM BOJOXpaHWIMIE, mocTymaeT B JDkelipanOataHckoe BomoxpaHuiuie. Jlms
¢dbyuknuonupoBanus cuctembl TI'C  ycTaHOBIEHO OONBIIOE KOIMYECTBO BCIIOMOTATENBHBIX
THJIPOTEXHUYECKHUX COOpYKEHUH [4].

[Tomumo ynoBIETBOpEHHs NOTPEOHOCTH B BOJE pPAWOHOB, TI1€ JCHCTBYeT CcHCTEMa
TaxTakOpMIOHCKUX THAPOTEXHUYECKUX COOPYKEHMM, OHA TaKkKe IMO3BONMIA YBEIHYUTh OO0BEM
Bonbl J[KeiipaHOaTaHCKOTO BOJOXPAHWJIMINA, SIBISIONIETOCS OCHOBHBIM BOJHBIM HCTOYHUKOM
ATIIepoHCKOro noiyoctpoBa. B 00oux ciydasix onpenesisioch CaHUTapHO-TUAPOOHOIOrHYECKOe
COCTOSIHME BOJbl HAa y4yacTKaX OT IEpBOro McToyHHMKa A0 J[kelipaHOAaTaHCKOrO BOAOXpaHWIMIIA B
CBSI3U C UCTIOJIH30BAHUEM X031 CTBEHHO-OBITOBBIX BO/I.

OcHognas yenvb pabomsi — U3yueHUE 0OIET0 MUKPOOHUOIOTUYECKOTO COCTOSHUS BOJIBI B
cucreMe TI'C — HOBOOOpa3oBaHHOTO OMOTONA W OIpEJCNIEHUE €€ COOTBETCTBUS KaTeropuu
MHUTHEBOU BOJLI.

Memoowbl uccnedosanus u 0b6vekm uUcCcie008aHus.

N3yuenre MHUKpOQIOpPHI BOABI UMEET OOJIbIIOE 3HAYCHHE B CHCTEME TaXTaKOPIMIOHCKUX
THIPOTEXHUUYECKUX COOpYKeHHIA. [I03TOMY CTaHIIMU B CHCTEME BbIOPAHBI TaK, YTOOBI OXBATUTH BCIO
aKBaTOPHIO.

1. Kanan-mognutka BensBennuaii;
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2. Haudano kanana BenbBennuaii—Taxrakoprio;

3. Konern BenbBennyaii—TaxTakopIiio;

4. C neBoOepexbsi BOIOXPaHUIIHIIA PSAJIOM C COOPYKEHHEM aBapUHOTO cOpoca;

5. C npaBoOepexbsi BOIOXPaHUIIHIIA,

6. Havaino xanana Taxrakopmro—/[xetipan6aran (I'3C);

7. Koneny xanana TaxTtakopmo—/[xeiipanbaran

[TpoOsl BOMBI OBLTH OTOOpPAHBI U UCCIIEIOBAHBI JIETOM (HIOIb) U OCeHbIO (HOsIOpB) 2017 T,
3uMoii ((eBpainb) u BecHoi (maif) 2018 r. IToBTopHO ObLTH HiccaenoBanbl JeToM 2018 u 2019 roxax.
[IpoGel  anst MHUKPOOHONOTMYECKMX HCCIEJIOBAaHUN OTOMpalid CHeluajbHbIM —0aToOMETpoOM
CopokuHa [5] B cTepuiIbHBIE CTEKIISTHHBIC OyThITKH eMKOCThIO 0,5 1. Temmeparypy B mpo0ax BOJIbI
KOPPEKTHPOBATh HE TPeOOBANIOCh, TAK KaK Pa3HUIIA MEKIY TEMIIEpaTypoil BOJIbI M BO3AyXa BECHOM,
oceHbo M 3uMoil He mpesbimana 2-3 °C. Beero 3a 2017-2019 roast Obuio oro6pano 42 mpoOs
BOJIbI C JIByMsI IIPOBOPHOCTSAMHM U MPOBEACHBI KamepajbHble 00paboTKU J1a00paTOPHBIX YCIOBHSIX.
[IpoOb1 Bomwr BeiceBamn Ha MITA (MsconenToHHbId arap) [6], B cTepwibHble Yamku [lerpu u
MOMEIIAJIUCh B TepMoctar npu Temreparype 37 °C uHKyOupoBain B TeueHHUE 24 4YacoB U
MOJICYUTHIBAIA O0IEe KOJIMYECTBO MHUKPOOOB MPSIMBIM CYETOM. AHAIHM3BI TPOBOIMINCH B
COOTBETCTBUM C JCHCTBYIOUIMMH B Halllell W HEKOTOPHIX JPYTHX CTpaHaX TOCYIapCTBEHHBIMHU
cTaHgapTam# [ 7], MEeToaMu, UCTIOIb3yEeMbIMH B HAYYHOU U TIPaKTU4YECKoU padore [8, 9]

Ananusz u obcyscoenus
HccnenoBanusi TPOBOIWIMCH CHCTEMAaTHYECKHM BO BCE CE30HBI Tola C JBYXKpPaTHOH
MMOBTOPHOCTRIO HAa YKa3aHHBIX Onoromax. [lomydeHHble pe3yabTarhl npuBeaeHb! B Tadmure 1.

Tabmauna 1
MN3MEHEHUE OBIIEI'O YNCJIA MUKPOOPI'AHN3MOB
B BEPXHEM CJIOE BOJIbI B TT'C (BepxHwuii ciioii MITH/MJI)
No 2017 a. 2018 2. 2019 2.
emo 0CeHb 3UMa gecHa emo emo
1 1,2 2,0 1,0 4,0 2,0 3,3
2 7,9 3,4 2,0 2,5 1,2 2,5
3. 4,2 2,6 0,6 15 0,9 2,1
4, 1,2 1,2 0,4 0,8 0,4 0,7
5 0,8 1,0 0,4 0,5 1,0 0,4
6. 11 1,0 0,3 0,5 15 0,6
7. 1,2 1,1 0,4 0,6 1,7 0,5
cpenHuit 2,5 1,7 0,7 15 1,2 1,4

Kak BugHO 13 Tabnuiibl, UMEIOTCS pa3ivyusl B KOJIMYECTBE MUKPOOPTraHU3MOB B BOJIE, KakK IO
Ce30HaM, TaKk U o craHuusaM. Hauyano xanana BenbBennuali—TaXTakopIro B IIYHKTE€ OTBETBIICHHUS
CaMyp-ATnIIepoHCKOT0 KaHalla OTKpbIBaeTCs BO 2-i cTaHIMU. Takke, HOCKOJIbKY KaHajl MPOXOAUT
4yepe3 XOpOLIO pPAa3BUTHIE pAHOHBI 3€MJIENENus M JKMBOTHOBOJICTBA, BOJA 3arpsi3HEHA
OpPraHUYEeCKUMH BELIECTBAMHU aJUIOXTOHHOI'O IPOUCXOKICHUS.

N3 Tabmuupl 1 BHAHO, YTO CpeHEE KOJIMYECTBO MHUKpoOpraHu3mMoB B cucreme TI'C
koaeonercs ot 0,7 go 2,5 muu/MI 3a ce30HBl. CaMbIli BBICOKHMI IIOKa3aTellb 3a BCE CE30HEI
3adukcupoBad B craHumd 2. [loromy uyto 1 u 2 craHuMM MNOpPOXOAAT MO TEPPUTOPUU
I'YCTOHACEJICHHBIX ITYHKTOB. Takke B Hauaje KaHaua BenpBennyail—TaxTakopIllo BIIAJalOT PEKU
I'ycapuaii, I'ynamuaid, ['ypyuail, Aruaii, J[karamxyrdaii u BeneBenuuail. Ilpoxons uepes
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HACEeJCHHbIE MYHKTBl, OTH PEKH TOABEPraloTCs HENOCPEACTBEHHOMY AaHTPOIOT€HHOMY
BO3JEHCTBHIO, T. €. XO3AMCTBEHHO-OBITOBLIX AEITEILHOCTEN UEIOBEKA.

JlocToBepHO# pa3HHUIBI B MUKpOOHOTE TaxTaKOpMIOHCKOTO BOIOXPAaHMIIUINA MO OHOTOITYy HE
BEISIBIICHO. Tak, B mpezaenax BoIOeMa ATOT MoKaszarenb koneOnercs B mpenenax 0,4—1,7 mmH/mo.
BuyTtpu pesepByapa o0pa3oBaHHbIC B3BELICHHBIC BEIECTBA MHMHEPAIMU3YSICh IMPOMBIBAIOTCS U
ocenaeT Ha qHO. CreoBaTeNbHO, HAOMIOIAeTCsl CHUKEHNE MUKPOOUOJIOTHYECKUX ITOKA3aTEeNeH.

Kak yBenwueHue TEPBUYHOTO MPOAYKTA, CHHTE3UPYEMOTro (UTOINIAHKTOHOM, TaK |
OpraHWYEeCKHE BEIECTBA AJUIOXTOHHOTO TMPOUCXOXKIEHUS, TMOCTYMAIOIIUE B CUCTEMY W3BHE,
OKa3bIBAIOT TOJIOKUTEIIPHOE BIUSHUE HA pa3BUTHE 00med MHUKpPoOHMOTHl BomoemoB [10]. M3-3a
Oomnpioir ckopoctu Teduenus (1,5 m/c) B kananmax BenpBenmunuaii—Taxrtakoprro u Taxrakopmro—
JlxelipanOatan pasBuTHe (UTOTUIAHKTOHA 3arpynHeHO. DUTOIIAHKTOH B JTHX KaHajax
MIPAKTHYECKN He OOHApykeH. bt oOHapy>KEeHBI BOIOPOCIH, WX BHIIOBOE Pa3HOOOpasue BO BCE
CE30HBI Tofla B BOjAe BomoxpaHwiuine Taxtakopmio mpencrabieHo B Taomume 2 [11]. CmaGoe
pa3BuTHe (HUTOIIIAHKTOHA B BOJOXPAHIIIUIIE MPENSTCTBYET HAKOIUICHUIO OPTaHUYECKOTO BEIIeCTBa
ABTOXTOHHOTO mpoucxoxaeHus (Tadmuma 2).

Tabmmma 2
BUIOBOE PABHOOBPA3UE ®UTOITJIAHKTOHA B TI'C
Taxcon Jlemo Ocenb Buma Becna
Otnen Cyanophyta
Merismopedia glauca +
Microcystis aeroginosa +
Otnen Bacillariophyta
Ulnaria ulna + +
Luticola mutica +
Sellaphora pupula + +
Cocconeis pediculus
Diplonesis parma +
Nitzshia sinuata +
N.linearis +
N.stagnotium var.delognei +
Nitzshia sp. +
Cymbella helvetica +
Otnen Chlorophyta
Cladophora sp. +
Spirogira fluviatilis +
Spirogira tenuissima +

@DUKCUPYIOTCSI paBHOMEPHOE paclpelelIeHHe MHUKpOOMOTBI IO BCEH MOBEPXHOCTHU
BOJIOXPAHWJIUINA, JOKA3bIBA€T HHEPreTHUECKOW MUTATeNbHOM cpenbl A  (U3HOIOTHYeCKOn
aKTUBHOCTH MX. VMHBIMHM CIOBaMH, aHTPOINOTEHHOE BO3JEHCTBUS HA BOJOXPAHUJIMILE HAMU HE
BBISIBJICHO.

Temneparypa okpykaromieil cpeapl SBISIETCA pEHIalomUM (aKTOpoM pPOCTa MUKPOOHOTHI.
XOTs TeMIIepaTypHBIN PEeXUM BOIbI CUCTEMBI TaXTaKOPHMIOHCKUX THAPOTEXHUUECKUX COOPYKEHHM
PE3KO MEHSETCs 10 CE30HaM, YMCIEHHOCTh MHUKPOOPIaHM3MOB OTHOCUTEIBHO OJUHAKoBa. M3-3a
KJIMMaTH4€CKO-aTMOC(EPHBIX OTIOKEHUN yMEHbIIEHHE BOABI B KaHAJe 3UMON U JIETOM CUHUTAETCs
ecTecTBeHHBIM. [lo3TOMy pe3ynbraThl, NOJTY4YEHHBIE 3UMOH U JIeTOM, 0ojee TOYHO ONpEeIelsioT
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€CTECTBEHHOE COCTOSHHME BojaoxpaHwiuiia. Hamomuum 3akoH Banrt-Todda: ecnmu 3umoit npu
HU3KUX TeMIIepaTypax BereTaTMBHO-TEHEPAIMOHHBIM Mpoliecc OaKTepHOIJIaHKTOHA 3aMeIsIeTcs,
TO JIETOM, HAoOOpOT, TpPU TMOJIOKUTEIBHBIX TEMIIEpaTypax OHOXMMHYECKas aKTHBHOCTb
MUKpPOOUOTHI Bo3pacTaeT [12].

Bui6oowi
1. Tor ¢axT, 4TO YUCIEHHOCTh MHUKPOOPTaHU3MOB Ha MEPBBIX TpexX ydacTkax B 2,0-2,5 pasa
BBIIIIE, YEM HA COCEIHUX yYacCTKax, MOKHO PacCMaTpUBaTh KaK CBHJIETEIHCTBO OOOTAIICHHUS BOJBI
QJIJIOXTOHHBIM, T. €. @aHTPOIIOI'€HHBIM OPTaHUYECKHUM BEIlECTBOM.
2.B cBA3M ¢ OTCyTCTBUEM MCTOYHMKOB YCTOMYMBOIO M OCTPOTO aHTPOIOI'€HHOIO
BO3/IEMCTBUS HAa BoAOXpaHWInlIe TaxTakopIito pe3Kue U3MEHEHHs YUCIEHHOCTH MUKPOOPTraHU3MOB
HE YUUTBIBAIOTCS.
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Abstract. The study provides a comprehensive analysis of the results of the introduction of
13 species of the genus Lonicera L. in the conditions of Absheron. Information was obtained on
the developmental biology of the introduced species Lonicera L., vegetation features, growth of
shoots were studied. The results of many studies of the relationship between winter hardiness and
the duration of the growing season are given. It was found that the vegetation can be divided into
6 phenological groups according to the start and end times of the vegetation, and the plants were
selected for their sustainability to adverse conditions. The analysis of the collected material shows
the distribution of plants by phenogroups and their winter hardiness.

Annomayus. B pabote npoBeeH KOMIUIEKCHBIN aHaIN3 pe3yabTaToB MHTpOAYyKUUHU 13 BUIOB
pona Lonicera L. B ycnoBusix Ammepona. [lomyueHsl cBeneHuss O OWOJOTHU Pa3BUTHS
uHTponayueHTta Lonicera L., u3ydeHbl 0COOEHHOCTM Bereranuu, pocra mnoderos. IlpuBeneHs
pe3yabTaTel MHOTHUX HCCIEJOBAHMM 3aBUCUMOCTH 3MMOCTOMKOCTH OT HPOXOJIKUTEIBHOCTH
BEreTAllMOHHOTO MEepHuoja. YCTAHOBIEHO, YTO pPACTUTEIbHOCTh MOXKHO pa3leNuTh Ha
6 (peHONOrMUECKUX TPYII [0 BPEMEHU Hadalla U OKOHYaHHUs BEreTalluy, a pacTeHHUs] OTOMpaIH o
YCTOWYMBOCTH K HEONAaronpusTHBIM YCIOBHSM. AHaiau3 COOpPaHHOIO Marepuana IOKa3bIBaeT
pacripesiesieHie pacTeHHi 1Mo (peHorpynmnaM u UxX 3MMOCTOHKOCTb.

Keywords: Lonicera L., phenology, phenogroup, winter hardiness, height growth.

Kniouegvie cnoea: Lonicera L., henonorus, GeHorpymnma, 3MMOCTORKOCTb, POCT B BBICOTY.

Introduction
At present, Azerbaijan is exposed to anthropogenic factors related to the development of
industry and oil and gas production. Climate change with increasing CO2 emissions in the biosphere
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is causing degradation of vegetation, as well as deteriorating the environmental situation in cities
and villages. The problem of creating a favorable environment for humans is growing rapidly [1].

The introductory experience conducted at the Institute of Dendrology shows that many
introduced trees and shrubs can be used for landscaping. In order to determine the decorative
properties of plants, their resistance to adverse factors, their ability to be used in landscaping, it is
necessary to thoroughly assess the winter hardiness, growth and development dynamics,
reproductive characteristics. In the field of practice of the Institute of Dendrology, the analysis of
species of the genus Lonicera, their inclusion in the range of woody plants in landscaping is
important and allows to make recommendations for use in various fields of agriculture.

Nine species are widely used because they are very decorative during flowering and fruiting.
White, pink, yellow flowers, leaves of different shades, beautiful shoots of plants in decorative
landscaping attract people in landscaping. These plants are used in single and group plantings, live
fences, low-lying fences, alpine hills, lianas in the design of green attics [2].

In the introduction of the Lonicera L., the natural distribution areas of the northern
hemisphere, especially the promising species in Europe, Central and Eastern Asia, the Himalayas,
East Asia, North and Central America, were used. The species studied are mainly distributed in
Southeast Asia. According to the literature of many authors, they first spread in these areas [3, 5]. In
the experimental fields of the Institute of Dendrology, 6 species of the genus Lonicera were adapted
to the conditions of Absheron, which passed the introductory test.

Seeds of 7 new species were obtained from different countries on the basis of exchange;
research is being carried out to propagate them with seeds and pens in Absheron conditions. In
order to analyze the sustainability and degree of acclimatization of the studied Lonicera species in
the Absheron Peninsula, observations were made on the seasonal and generative development of the
species, winter hardiness and growth of shoots.

The study analyzed the start and end dates of the growing season, which was phenological
observations, and divided into 6 groups according to the phases of seasonal development:

1. Quick-growing and early growing vegetation include L. caerulea and L. tatarica.

2. L. ruprechtiana, L. xylosteum, L. prolifera, L. nigra species that start and end vegetation
early and in the medium term.

3. Early and late termination of vegetation: L. caprifolium.

4. Late-onset and early vegetation: 3 species include: L. caucasica, L. maackii, L. chrysantha.
Species from these groups do not freeze in winter or the unitary shoots are damaged.

5. Late-growing and medium-growing vegetation: L. maximowiczii, L. ledebourii.

6. Delay vegetation: L. vesicaria is observed. These species start and end their vegetation late.
In Absheron, severe frosts destroy the surface of the plant.

Thus, the studied species have different winter hardiness according to phenological groups.
The results show that the winter hardiness of the species in the conditions of Absheron is directly
proportional to the maturity of the vegetation.

Frost resistance of the studied species is one of the main factors influencing the distribution of
introducers in different climatic zones, their height and development. The development dynamics of
cultivated plants depends on the ability to maintain generative functions and their degree of winter
hardiness.

Prospects and winter hardiness of the species belonging to the genus Lonicera were evaluated
on the basis of the analyzed methods [6, 7] on the scale of winter hardiness with 5 points:

1 point — the plant is not winter hardy. Should be protected in winter, the umbrella freezes at
the level of snow cover. It recovers badly in the spring (L. ruprechtiana).
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2 points — less resistant to winter. 1 or 2-year-old branches and flower shoots of the plant are
destroyed. In cold winters, at the level of snow cover, double and more shoots freeze, recover and
sometimes bloom (L. ledebourii, L. nigra, L. vesicaria).

3 points — moderately resistant to winter. Unity twigs are damaged by a shoot of no more
than 50-100% over time, but in the spring, they regenerate, bloom and bear fruit (L. chrysantha,
L. maximowiczii, L. prolifera).

4 points — winter hardy. Only no more than 50% of the annual branches are damaged at the
tip and a very small part of the flower shoot (L. caucasica, L. maackii, L. xylosteum).

5 points — the plant is highly winter-hardy. No damage was observed (L. caerulea,
L. caprifolium, L. caucasica, L. tatarica) (Table 1).

Table 1
INTRODUCED TO THE GENUS Lonicera WINTER HARDINESS
AND PHENOGROUPS OF SPECIES
Species Phenogroup Species area Winter hardiness
(2018-2021)
L. caerulea TT Europe, Siberia, Far East, East Asia 5
L. caprifolium TG Caucasus, Europe 5
L. caucasica GT Caucasus 4-5
L. chrysantha GT Far East, China, Korea 3
L. ledebourii GO North America 2
L. maackii GT South of the Far East, China, Korea, Japan 4
L. maximowiczii GO South of the Far East, China, Korea, Japan 3
L. nigra TO Europe 3
L. prolifera TO North America 3
L. ruprechtiana TO South of the Far East, China, Korea 1
L. tatarica TT Middle and lower Volga, Southern Urals, Altai 5
L. vesicaria GG Korea 2
L. xylosteum TO Europe, Siberia 4

Winter hardiness indicators of nine species were studied during 2018-2021. From November
to March, the average daily temperature was 4—7 °C. Most species are characterized by good
acclimatization. Winter hardiness of many species of octopuses (L. caucasica, L. maackii, L.
xylosteum, L. caerulea, L. caprifolium, L. tatarica) was estimated at 4-5 points. The harsh winter
conditions of 2018-2019 had a negative impact on some introduced species. The most affected
species were L. ruprechtiana, and some perennial shoots of this species were threatened with
extinction, but most of the shoots were vegetated. L. ledebourii and L. vesicaria had relatively poor
flowering and fruiting due to damaged flower buds. Relative freezing of the tips of single shoots
was observed in L. caucasica, L. maackii, L. xylosteum.

One of the indicators of the vital activity of a plant organism is its growth. The seasonal
rhythm of height growth characterizes the adaptation of plants to environmental conditions [4].

The height dynamics of the shoots studied according to A. A. Molchanov and V. V. Smirnov’s
method. Studies have shown that the onset of growth of species of the genus Lonicera can vary
from 45 to 53 days (Table 2). In L. caerulea, the growth of shoots begins early (March 7-10), and in
L. caucasica, L. maximowiczii, L. maackii, L. maackii species begins late (March 24-30).

The duration of growth of shoots is directly proportional to the end of vegetation of the
studied species. The annual ageing rate of crows determines their more or less good overwintering.
For species that end their vegetation late, long-term growth of shoots is characteristic. Long-term
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169—174-day growth of shoots in L. vesicaria species; at least (104—131 days) in L. chrysantha, L.
maackii, L. tatarica, L. xylosteum. Observations have shown that Dogquzdons have a high ability to
form shoots, and even in winter, plants introduced after some damage have the ability to recover the
following year.

Table 2
GROWTH OF UNITARY SHOOTS IN NINE SPECIES
Species The beginning of the The finishing of the The time of the growth of
growth of the stalks growth of the stalks the stalks (days)

L. caerulea 07.03 10.07 124
L. caprifolium 12.03 15.08 153
L. caucasica 25.03 05.08 131
L. chrysantha 25.03 08.07 104
L. ledebourii 27.03 02.08 146
L. maackii 28.03 13.07 106
L. maximowiczii 24.03 02.08 129
L. nigra 13.03 20.07 128
L. prolifera 15.03 15.08 150
L. ruprechtiana 18.03 16.07 119
L. tatarica 12.03 06.07 115
L. vesicaria 19.03 10.09 173
L. xylosteum 26.03 20.07 105

Integrated assessment of perspective viability is formed on the following 7 indicators:

1. The rate of ageing of shoots

2. Winter hardiness

3. Maintaining Habitus

4. Ability to form shoots

5. Periodic growth

6. Generative development ability

7. Possible methods of reproduction

6 perspective groups were selected by summing the assessments for each indicator: 1 —
completely perspective; 2 — perspective; 3 — relatively promising; 4 — less promising; 5 — not
perspective; 6 — completely useless (Table 3).

Table 3
INTEGRATED ASSESSMENT OF PERSPECTIVE IN QUADRUPLE SPECIES
Fully promising Promising Relatively Less promising Not Absolutely
promising promising  useless

L. tatarica, L. xylosteum L. vesicaria L. ledebourii — —
L. maackii, L. caucasica L. prolifera L. ruprechtiana — —
L. caprifolium L. caerulea — —
L. maximowiczii L. nigra — —

L. chrysantha — —

Most of the species studied (L. tatarica, L. caprifolium, L. maximowiczii, L. chrysantha)
belong to the first promising group. The growth rate of all Lonicera species of this group is the
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same as in nature, it is very resistant to winter, and the shoots are completely woody, have the good
seedling ability, give annual growth, are characterized by full seed yield and are reproduced by local
reproduction seeds.

Representatives of the second group differ in the degree of woodiness of the shoots, the speed
and duration of growth of the shoots, their ability to generate growth and winter hardiness. The
second group includes 4 species: L. caerulea, L. xylosteum, L. caucasica, L. nigra. These species
are very resistant to the conditions of the Absheron Peninsula. The homeland of these plants is
mainly the Atlantic region, Europe, the Mediterranean coast, Central Asia. Their winter hardiness is
lower than that of the first group of plants. All plants, except L. vesicaria, which are characterized
by poor fruiting, bear good fruit.

The third group consists of two species (L. vesicaria, L. prolifera). They fall into this group
due to their poor developmental function, but it can be taken into account that after 3—5 years of
age, these species have higher viability.

The fourth group includes L. ledebourii and L. ruprechtiana. These species are characterized
by unstable flowering and fruitlessness.

L. ledebourii and L. ruprechtiana species should be protected from the cold during the harsh
winter. There are no unpromising and completely unsuitable species, and the species studied are
promising for the Absheron Peninsula and can be widely used in landscaping.

Results

Analysis of the collected material revealed that there is a direct correlation between the
distribution of plants by phenogroups, the duration of growth of shoots and their winter hardiness.
Lonicera species, which end their vegetation in the short and medium-term, are more winter-hardy.
Longer growth of shoots in Lonicera species, phenological groups with late-onset of vegetation,
ending in the medium term and late beginning and ending were recorded.

According to the results of the integrated assessment, most of the introduced species belong to
the 1-2 perspective groups.
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Annomayus. B 1aHHONM cTaTbe NPUBOIATCS JAHHBIE 1O SKOJIOTMYECKOMY M CaHUTAPHOMY
COCTOSTHHIO TOPHBIX JIeCOB KBIPrbI3-ATHHCKOTO rOCYAapCTBEHHOTO IPHPOTHOTO MapKa, PACIOIIOKEHHBIX
B npenenax 2200-3700 M Hag ypoBHEM MOpS M BbIE, HAa CKJIOHAX TOpHOM cucteMsl [lamupo-Asnas
Keipreizcrana. CoxpaHeHHe ¥ U3y4eHHE COBPEMEHHOIO COCTOSIHHS KHUBOTHOTO U PACTUTEIILHOTO MHUPA,
TUMUYHBIX JIECHBIX JIAHJWA()TOB M YHUKAIBHBIX MaMATHUKOB NpHPOIbl  KbIprb3-ATHHCKOTO
TOCYIApCTBEHHOTO TPUPOIHOTO TapKa SIBISIETCSI OMHUM W3 aKTyaJIbHBIX BOIPOCOB JKOJIOTHH. [OpHBIE
neca  KbIprei3-ATHHCKOTO — TOCYHAapCTBEHHOTO — MPUPOIAHOTO  Tapka HWMEIT  BOJOOXPaHHOE,
BOZIOpETYJMPYIOLIEe, TOYBO3AIIMTHOE, CKAJIO3AIUTHOE M PEKPEALMOHHOE 3HAYEHUs], @ TAKXKE SBJISFOTCS
LIEHTPOM  COXpaHeHus OuopazHoOOpa3uss B COYETaHMH C  YCTOMYMBOW  WHBECTUIMOHHOM
MPUBJICKATEIBHOCTBIO M BO3MOKHOCTBIO HICIIONIB30BAHMS PA3HOCTOPOHHHUX PEKPEAlMOHHBIX PECYpPCOB
pernona. llempi0 HACTOAIIMX WCCIEOBAHMI SIBUJIACh OLCHKA COCTOSHUS JIECHBIX OSKOCHUCTEM U
6uopazHooOpaszusi KeIprb3-ATHHCKOrO rocylapCTBEHHOTO MPHPOTHOIO Mapka, Ha OCHOBE H3Y4EHMs
apueBHUKOB. CyIlleCTByIOIIIE B TOPHBIX Jiecax HeONaronpuaTHbIE €CTeCTBEHHbIE (DaKTOpbl U
AHTPOIIOT€HHbIE BO3/ICHCTBUS YBETMUMBAIOT MHTEHCUBHOCTh OCIIAOIEHUSI M YChIXaHUS TOPHBIX JIECOB
napka. 910 TpeOyeT He3aMeUTUTENIBHOIO MEePEeCMOTpa M YCOBEPIIEHCTBOBAHMS METOJIOB 3AIIUTHI U
coxpaHeHus1 Oropa3Ho00pasmst KeIprb3-ATHHCKOTO TOCYIapCTBEHHOTO MTPUPOTHOTO TTapKa.

Abstract. This article provides data on the ecological and sanitary condition of the mountain
forests of the Kyrgyz-Ata State Nature Park, located within 2200-3700 m above sea level, on
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the slopes of the Pamir-Alay Mountain system of Kyrgyzstan. Preservation and study of the current
state of flora and fauna, typical forest landscapes and unique natural monuments of the Kyrgyz-Ata
State Nature Park is one of the topical issues of ecology. The mountain forests of the Kyrgyz-Ata
State Nature Park have water protection, water regulation, soil protection, rock protection and
recreational significance, and are also a center for biodiversity conservation, combined with
sustainable investment attractiveness and the possibility of using the diverse recreational resources
of the region. The purpose of this research was to assess the state of forest ecosystems and
biodiversity of the Kyrgyz-Ata State Nature Park, based on the study of juniper forests.
The unfavorable natural factors and anthropogenic impacts existing in the mountain forests increase
the intensity of the weakening and drying up of the mountain forests of the park. This requires an
immediate review and improvement of the methods of protection and conservation of
the biodiversity of the Kyrgyz-Ata State Nature Park.

Knroueswie cnosa: Kblprei3-ATUHCKUNA TOCYTapCTBEHHBIN MPUPOIHBIN MapK, apya, apueBHUKH,
O6unopazHooOpasue, 3armoBeHas 30Ha, JECOXO035MCTBEHHAsI 30Ha, PEKpealioHHast 30Ha.

Keywords: Kyrgyz-Ata State Nature Park, juniper, juniper forests, biodiversity, protected area,
forestry zone, recreational zone.

Beeoenue

B coxpanenun 6uopaznoo6paszus B Kuprusckoii Pecry6inke ocobyro posib HTparoT 0co0o0-
OXpaHseMbIX mpupoAHbie Teppuropun. [lo mnokazatensm OuopaznooOpasust Kuprusckas
Pecriybnuka mMmeeT BBICOKOE pa3HOOOpaszue BUIOB — OKOJIO 1% Bcex m3BecTHBIX BUaI0B HA 0,13%
noBepxHoctu 3emuu [10].

B Kuprusckoit Pecnybnuke ocobo-oxpaHsemble Tepputopuu 3aHumaror Oonee 7,3% oT
oOmieil TeppuTopuu CTpaHbl W BKItoyaroT 10 3amoBeHHMKOB, 13 TPUPOIHBIX HAIMOHATBHBIX
napkoB, 19 maMsITHUKOB MPHUPOJBI, 45 3aKa3HUKOB, 23 OOTAaHMYECKHUX 3aKA3HHUKOB, 12 OXOTHHYBUX
3aKa3HUKOB, 2 KOMIUIEKCHBIX 3aKa3HMKOB [8].

Cpenu oco6o oxpanseMmslx npupoanbsix Tepputopuii (OOIIT) Keipreizcrana, Beayiiee Mecto
NpUHAAIEKUT KbIprei3-ATHHCKOMY TOCYJapCTBEHHOMY IMPHPOJHOMY IapKy, PaclojioKEHHOMY B
npenenax 2200-3500 M Hax ypoBHEM MOps M BbIIIE, Ha CEBEPHBIX CKJIOHaX Aulalickoro xpeora.
OcHoBHOM 11e1b10 KBIPTBI3- ATHHCKOTO TOCYIapCTBEHHOTO MPHPOHOTO MapKa SBISETCS COXpaHeHHE
Ouosoruueckoro pazHooOpasust (Guiopbl M (ayHbl, B YaCTHOCTU COXPAaHEHHE TOPHBIX ap4eBbIX
HACaX/ICHUH, TUIIMYHBIX JIECHBIX JJAHIIA()TOB U YHUKAIBHBIX TAMSITHUKOB TPHPOJIBL.

W3-3a BoO3pocmIiero BO3AEHCTBHUS 3KOJNOrMYecKUx (hakropoB OuopasHooOpazue Kreiproiz-
ATHHCKOTO TOCYIapCTBEHHOTO TMPHPOJHOTO TapKa NpPETepIeBAOT psiJ M3MEHEHHUH, KOTOphIe
NPUBOJAT K CHH)KEHUIO MPUPOTHOTO YPOBHS OMOJIOIMUECKOT0 pazHOo0Opa3usl.

Mamepuan u memoowl ucciedo8anus.

OObeKTOM HccieI0BaHUH SBISIOTCSA apyeBbIe Jieca U PEAKOJIEChs, a Takke OnopazHooOpasue
KbIprei3-ATHHCKOTO TOCyAapCTBEHHOTO MPUPOJHOrO Mapka. AJIMMHHCTPATHUBHO HAIlMOHAJIbHBIN
napk otHocutcst kK Hookarckomy paifony Omickoit o6macti Kuprusckoit Pecny6nuku. Keipreis-
ATHHCKHH TOCYJIapCTBEHHBI IPUPOAHBIA MapK CO34aH IocTaHoBieHHMeM [IpaBurenbcTBa
Peciy6mukn  Keipreizcran ot 18 mapra 1992 roma Ne§2 ¢ menbr0 COXpaHEHHS IIEHHOTO
YHUKaJIBHOTO MPUPOJHOTO KOMIUIEKCAa apueBbIX JIECOB, HMMEIOIIEr0 OCOOYI0 3KOJIOTHYECKYIO,

—G)
@ BY Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 46


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 8. Ne3. 2022
https://www.bulletennauki.com https://doi.org/10.33619/2414-2948/76

ACTETUYECKYI0, Te000TaHMYECKYl0, (ayHUCTHUYECKYI0 LIEHHOCTh M MCIIOJIb30BAaHUS MapKa s
OT/AbIXa TpyAsSIUXCcs [2].

Tepputopuss mnapka HCIOJNB3YETCS HACEJIIEHUEM B Kaue€CTBE PEKPEALMOHHON 30HBI,
BBIPALIMBaHUS CEJIbXO3IIPOAYKTOB, BBIIIACA )KUBOTHBIX, COOpA MIPOAYKTOB JIECA U 3arOTOBKH JIPOB.

JUis  [OCTHKEHMsI IIOCTAaBICHHOM IeIM  MCCJIEJOBaHUS MCIIOJIb30BaHa OOIlIEeHay4Has
METONI0JIOTHsl, Oa3upyrolascs Ha METOAAaX SKCIEPUMEHTa, aHalu3a, CUHTE3a, COBPEMEHHBIX
MaTeMaTUYeCKUX W CTAaTUCTHUYECKUX METONIOB, MPHUMEHSAEMBIX JUIsI O00padOTKHM MOJEBBIX
pe3yabTaToB, KOTOpBIE IIMPOKO IPUMEHSIOTCS B €CTECTBEHHOHAYyUHBIX MCCIElN0BaHUAX. B
METOJIOJIOTHM U B METOJAaX HCCIEIOBAHUS HCIOJIb30BaHbl TPYAbl OTEUECTBEHHBIX U 3apyOeKHbIX
YY4€HBIX B 00JacCTH H3y4eHHUS 0CO00 OXpaHSIEMBbIX MPUPOAHBIX TEPPUTOPUN, NPUMEHSIHUCH
OOIIIEN3BECTHBIE  JIECOBOACTBEHHO-TAKCALIMOHHBIE MPUEMBI M METOAbl  MOJAEIHPOBAHUS,
SKCTIepUMEHTa 1 HaOmoneHuid. B KbIprei3-ATHHCKOM roCyapcTBEHHOM MPUPOTHOM HapKe B TpeX
BBICOTHBIX MOJMNOsSICaX 3aJ0KEHbl BPEMEHHbIE IPOOHBIE IUIOLIAJM, Ha KOTOPOM IPOBOAMIIOCH
OIMCAHHUE PACTUTEIBHOIO IOKPOBOB, TAKCALMOHHBIE M3MEPEHUS JPEBOCTOEB, H3MEPSIICA U
MIOJICUUTHIBAJICS OJPOCT IPEBOCTOEB.

[ToneBble pabOTHI BKIIIOYAIN PEKOTHOCIMPOBOYHOE U ACTAIbHOE 00CICIOBAHIE HACAKICHHM.
B mpomecce wuccienoBaHMii  MCHONB30BaNach OOIMENPUHATAs B JICCO3ALIUTE METOIUKU
PEKOTHOCIIMPOBOYHOTO M JETAJBHOIO JIECOMATOJIOrNYecKoro o0cienoBaHusi HacaxaeHuid. OHu
BBITIOJIHSUIACH 110 oO1enpuHsaTo meroauke [1, 4, 6,7, 9, 11].

MapuipyTHbele XO[bpl OBUIM MPUYPOUYEHBI K TpoOIaM, pekaM, OajikaM, KOTOpBIE SIBISIFOTCS
€CTECTBEHHBIMU TIPAHHULIAMU KBAapTaJOB M OTAEIbHBIX YYacTKOB JIeCa, C 3aXOAOM B OCHOBHBIE
BbI/IENIbl HacaxaeHui. [Ipu aToM Bentack ma3oMepHasi SHTOMOTAKCALMS U ONIMCAHUE KBAPTaJIOB.

[IpoGHbIe TUIOIMIAM 3aKJIAABIBAIMCh B HACAXJEHUSAX, KOTOpPbIE MPH PEKOrHOCHHUPOBOYHOM
oOcreoBaHNM OBIIIM OTMEYEHBI Kak HeOmarononyunbsle. Ha mpoOHbIX mutomansx pazmepom 0,25—
0,75 ra, a Takxe Ha Oe3pa3MepHbIX MPOOHBIX IJOUIAAAX ¢ ydyeroM He MeHee 100 nepeBbeB
IIPOBOMJICS CIJIOIIHOM IIepedeT UX M0 CTYNEHSIM TOJIIMHBL. Bce IepeBbss MO COCTOSHHIO
MOJPA3IEISUINCh Ha CIIEAYIOIIME KaTeropuu: 0e3 BHEIIHUX MPU3HAKOB OocialieHus, ocabeHHbIe,
CYXOBEPIIMHHBIC, YChIXAKOIINE, CyXOCTON CTapbIi U CBEXUH.

Pesynomamot uccneoosarnuii

KbIprei3-ATUHCKHH  TOCYIapCTBEHHBIN MPUPOJIHBIM MHapK OTIMYaeTcs MHOroo0Opasuem
naHamadToB, KIMMATHYECKUX 30H, YKOCUCTEM U OMOJIOTUYECKUX BUJIOB. 3/IECh OXpaHSIOTCS Oomee
1458 BunoB ¢aynsl u 6onee 700 BumoB ¢uopsl [7]. DT BUABI UMEIOT Kak IoOalbHOE, TaK U
peruoHaibHOE 3HaYeHue. M3 )KMBOTHOro MUpa Ha TEPPUTOPHHM Napka ooburtaroT kocynu (Capreolus),
ko3epor (Capra ibex), mucunia (Vulpes vulpes), Bonk (Canis lupus), 3aau (Lepus), xaban (Sus
scrofa), 6enka (Sciurus), cypok (Marmota), nacka (Mustela nivalis), kyauna (Martes), necHasi COHs
(Dryomys nitedula), necusle wmbln (Apodemus sylvaticus), anaiicKuil JIOXHBIA roorias
(Asymblepharus alaicus) n ap. V3 nepHaThIX: KaMeHHas Kypomnatka (Alectoris chukar), 6oponaras
Kkyponatka wumu uun (Perdix daurica), wmaitHa (Acridotheres), coBa (Strigiformes), ynap
(Tetraogallus), ronyou (Columba), Boponst (Corvus), anpnuiickue ranku (Pyrrhocorax graculus),
rumanaickas 3aBupymika (Prunella himalayana) w wmuorue papyrue. M3 OUKUX JKUBOTHBIX,
3aHeceHHbIX B KpacHyro kHury, Bcrpeuatorcs Oapc (Uncia uncia (Schreber, 1775)), pwich
Typkecranckas (Lynx Ilynx isabellinus), 3meesn (Circaetus gallicus = Circaetus ferox), 0epKyT
(Aquila chrysaetos), xymait unu cHexHbld Tpud (Gyps himalayensis), 6anodan (Falco cherrug) n
JpyTHE.
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B Hacrosiiiee Bpemsl, yCHJIMBAIOIEECS AaHTPOIOTCHHOE [aBJCHUE, W3MCHCHHE KIIMMATa,
YacThIe OMACHBbIC MPHPOIHBIC MPOLECCH B TMEPBYI OdYepellb HAHOCAT CYIIECCTBEHHBIN YyIiepO
OMOPa3HOOOPA3HIO TAHHOTO PETHOHA.

OCHOBHBIMH  JIECOOOpA3yOIIUMH  1opogaMu  KbIprei3-ATHHCKOTO — TOCYAapCTBEHHOTO

MPUPOIHOTO TMapKa SIBISAIOTCS XBOWHBIE — 2985,9 ra, M3 HUX €Mu TAHb-IIAHBCKOM — 5 Ta,
JIUCTBEHHUIIBI — 6 ra, apueBHUKH — 29749 ra, a TakkKe MATKOJIMCTBEHHble — 18 ra,
MIpPE/ICTaBICHHBIE Oepe30il mupokomucTHOU. [lnomans KycrapHukoB coctaBiser 373 ra. OOmwmii
3amac JpeBecHHbl — 52 THIC M°, B TOM 4HMCIie CIeloif u mepecmenoit — 252 Teic M°. 31ech

npouspacratoT 6osee 20 BHIIOB IPEBECHBIX U KyCTAPHUKOBBIX MOPOJ (pa3iMyHble BUIBI HB, pSIOUHA
TSHb-IIAHbCKAsA, OOJIENMXa KPYIIMHOBHIHAS, OOSPBIIIHUKH, )KUMOJIOCTH, IIUIIOBHUKHU, OapOapuc,
KU3UWIBHUKH U JIp.).

[TpouspacTaioT Tpu BUAA apuu: apya TypkectaHckas (Junmiperus turkestanica Kom.), apua
3epaBmIanckas (Juniperus seravschanica Kom.), apua nomymapoBumHas (Juniperus semiglobosa
Regel). Bce Tpu Buma apum BCTpEUArOTCSl B €CTECTBEHHOM HacaxkJeHHH. lMMmerorcs Takke
Hacaxaenus wu3 enu llpenka (Picea schrenkiana), nuctBennuna cubupckas (Larix sibirica) n
Oepesa mupokonuctHast (Betula sibirica). 3uMol Ha STU JCPEBbS HETATHBHO BO3JCHCTBYIOT
OOWJIbHBIE CHEromajbl, CypOBbIN TOPHBI KIUMAaT W CHIbHBIE KOHTPACTHI TeMIIEpaTypbl. 3pelbie
JIepeBbsl JIOMAIOTCS M TMOJBEP>KEHBI BO3JCHCTBUIO pPa3NUYHBIX BpenutTeneil u OonesHeir. Obmias
wiomaab KeIprel3-ATUHCKOTO TOCYIapCTBEHHOIO IPUPOJHOrO IMapka, cocrasiser 11172 ra.
Teppurtopus napka paszaenena Ha 4 3oubl (Tabnuma 1).

Tabmuna 1
IJIOIIA AN JIECHBIX 3EMEJIb
KBIPTBI3-ATUHCKOI'O I'OCYAAPCTBEHHOI'O [TPUPOAHOI'O ITAPKA, 10 30HAM

Haumenosanue 30mn 3anumaemas niowaow, 2a
Jlecoxo3sgiicTBeHHAs 6175
3amnoBeHas 2082
Pexkpeanmonnas 1870
Bydepnas 1045
HUmoeo 11172

HacaxneHus 1o BO3pacTHBIM TIpyIlaM paclpeneiacHbl HepaBHOMEPHO. IIokpbIThie necom
Iioiaay 3aHUMaroT 2974,9 ra, 4To COCTaBIAET JIECUCTOCTh TEPPUTOPUH NapKa 26,6%. ApueBHUKN
pacmpocTpanensl Ha 2629,6 ra (88,4%), u3 Hux ApeBoBuaAHBIC Gopmbl apun 3anumaroT 2460,5 ra
(82,7%), ctnanukoBsie popmel — 169,1 ra (5,7%).

W3 npyrux kareropuii 3emenp mactOumia coctapisioT 24% T.e. 2674,9 ra. JIpeBoBUIHBIE
(bopMbI apu MpeCTaBAeHbl apyoi NodyIapoBUaHOM (655,1 ra — 22,0%) 1 apuoit TypKecTaHCKOH
(1805,4 ra — 60,7%), nporamunsl u nycteipu 12299 ra (11,0%) u mnpouue 3emun,
MPEACTABISIIONINE CO00M CKaJlbHbIE OOHAXKEHUS W KaMeHHCThie pocchinu, — 3396 ra (30,4%).
OcCHOBHBIE MaCCHBBI apUYEBBIX JIECOB COXPAaHMWINCh Ha CKJIOHAX KpyTu3Hoit 6osee 20° (90%).

OcHOBHasi NpUYMHA HU3PEKHUBAHUS APUEBHUKOB — 3TO CAMOBOJIbHBIE BBIPYOKM M MacThOa
ckoTa. OcOOEHHO TO OTpaXKaeTCsl CUJILHO Ha apueBHHUKAX OMM3KHUX K HACEJICHHBIM ITyHKTaM, U TaM
7€ PSJIOM pacIojaraioTcs JIeTHUE CTOSHKU yabaHoB. C KaXKJIbIM T'OJIOM I'yCTOTa apueBbIX JIE€PEBHEB
B 3THX HACAXKICHHUSIX CHIDKaeTcs. ApdueBas JpeBeCMHa B OCHOBHOM HCIIOJIb3Y€TCSl Ha JpoBa U
BO3BE/ICHUE CTPOCHUH JUIs JKUITbSI U XO3SHCTBEHHBIX HaZJOOHOCTEH.

ApueBble Jieca SBISIOTCS IIEHTPOM COXpaHEHUs OMOpa3HOOOpasus, a TaKKe BBIMOIHSIOT
BOJIOOXPAaHHYI0, TMOYBO3AIIUTHYIO, CAHUTAPHO-TUTMEHUYECKYI0, O3/0POBUTENbHYI0 (YHKIMH B
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COYETAaHUM C YCTOMYMBOM HMHBECTUUHMOHHOW  TPHUBJIEKATEIBHOCTHI0O M BO3MOKHOCTBHIO
WCIIOJIB30BaHUSI PA3HOCTOPOHHUX PEKPEAITMOHHBIX PECYpPCOB pernoHa (JIECHbIC, BOAHBIC, TOPHBIN

TypU3M).

5 Tabnuma 2
PACIIPEAEJIEHUE OBLIEN ITJIOIHAAN
KbIPTBI3-ATUHCKOI'O 'OCYAAPCTBEHHOI'O ITPUPOJHOI' O ITAPKA
Kamezopus 3emens Ilnowaow, 2a
Jlecnvle 3emau
[TokpbITHIE JIECOM ILIOIIA U
Jlecuble HacaXaeHUS 2974,9
B TOM YHUCIIE: COMKHYBIIIUECS JIECHBIC KYIbTYPhI 76,0
HToro moKpheITHIX JECOM ILIOIIAACH 29749
He nokpeIThIe 1E€COM TUTOIIAIH
He comknyBIIMECS JI€CHBIE KYIbTYPbI 23,4
I[TuTOMHHUKY ¥ IUIAHTALIAH 4,3
Penunbl 723,7
Iapu 1 moruOIIMe HacaXACHUS —
BripyOku —
[IporanuHel 1 MyCTHIPU 1229,9
HToro HEe MOKPHITHIX JIECOM IIIomIaneH 1981,3
Htoro ecHBIX 3eMeNb 4956,2
He necnvle zemnu
[Namram opomaembie 58,8
CeHOKOCEI 17,7
[Tact6uina 2674,9
Vcann0bl 11,1
Hoporu 32,1
Bonsr 25,4
[Ipoune 3emu 3396,0
Htoro HenecHLIX 3eMeh 6216,0
Bcezo zemens 11172,2

[To manHbIM JecoycTpoiicTBa B Jiecax KbIprbI3-ATHHCKOTO TOCYAapCTBEHHOTO MPUPOTHOTO
napka oOIIuMii 3amac JpeBecHHbI cocTapisgeT 98,6 Thic M. B cpeaHeM 3amac JpeBeCHBIX MOPOJ Ha
1 rexTape NMokphITOit Necom muormanu (2974,9 ra) cocrasun 33,14 m°.

OcHOBHO J1ecoo0pasyroleil MopoIoi ABIseTcs IPEBOBUAHBIE U cTeromuecs GopMbl apun
(Tabmuna 3). OHM uMeT 00BbEM ApeBecHON Macchl B 95,6 Thic M, uTo cocTapiseT 96,9% ot
oOmiero 3amaca. A 3amac JApyrux BHUJOB JPEBECHBIX IMOPOJ, MPOM3PACTAIONIUMX B ATHX Jiecax,
cocTaBisieT Bcero mumb 4,4%, wu 3,0 Teic M°.

Tabmuma 3
PACIIPEAEJIEHUE APU I[PEBOBI/II[HOIZ I10 COCTABY HACA)KI[EHI/IPI (%)

Ilpeobraoarowasn Pacnpedenenue no epynnam eo3pacma
nopooa Monoonsax Cpeounesospacmuvie  Ilpucnesarowue Cnenvle u
nepecmotitule
Apua npeBoBUAHAS 1597 582 498 812
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CocTosiHME M NPUYMHBI BBI3BIBAIOIUE MX JETPAaJalii0 U CTENEHb OTIaJa MCCIENOBAIU HA
IMPOOHBIX IMJIOMIAJAX, KOTOPBIE 3aKJIABIBAINCH B APUEBBIX JiecaX M peiKoiechsax mapka. OreHka
JIEPEBbEB B apUEBBbIX JIECaX MPOBOJWINCH Ha TEPPUTOPUU KbIPrbi3-ATHHCKOIO rocyJapCTBEHHOIO
MNPUPOAHOTO TMapKa COIIACHO (YHKUIMOHAIBHBIX 30H: 3alOBEIHAs 30HA, pEKpealMoHHAs,
Jecoxo3siiicTBeHHas1, OydepHas U aIMUHUCTPATUBHO-XO35HCTBEHHASI.

B 30Hy 3amoBefHOr0 pexMMa BXOIAT aApUEBBIE JIECA U PEAKOJIECHS, MHTPOLYLUPOBAaHHBIC
JIECHBIE TOPOJbl, TOPHBIE CTENH, MAMATHUKUA AapXeOoJOrMH, OCHOBHAs (QYHKLHUS KOTOPOH —
COXpaHEHHE M BOCCTAHOBIICHHE HamOoJiee LIEHHBIX YKOCUCTEM, MOAJCpKAHUE OMOIIOTHYECKOTO M
Ja”amadTHOrO pa3HooOpas3ysi, B TOM YHUCJIE YHUKAIbHBIX PEIMKTOBBIX MAaCCUBOB apUeBbIX JIECOB U
CO3JJaHME 3TaJOHA LIEHHBIX MPUPOIHBIX OOBEKTOB U KOMIUIEKCOB, UMEIOIEr0 OTPOMHOE HAy4dHOE U
IIPAKTUYECKOE 3HAYEHME. 3/1€Ch 3allpeIlaeTCsl BCsAKas XO34WCTBEHHAs, pEKpeallMoOHHAas W Apyras
JESITEIbHOCTh HE CBSA3aHHAs C COXPAHEHUEM €CTECTBEHHOW IPUPOIHOM Cpelibl.

Tabmuma 4
OYHKIMOHAJIBHOE 30HHMPOBAHUE HALIMOHAJIBHOI'O ITAPKA

DYHKYUOHAbHBIE 30HDbL Keapmanwi Inowaow, 2a/%
3anoBegHas 17; 21; 36; 37; 38; 41 2082 18,64
Pekpeanmonnast 11;12; 13; 14, 18 1870 16,74
Jlecoxo3siicTBeHHAS 1:.2;3:4:;5;,6;7;8;9; 10; 15; 16; 19; 20; 22; 23; 24; 25; 26; 6175 55,27

27; 28; 29; 30; 31; 32; 33; 34; 35; 39; 40; 42; 43; 44; 45; 46;

47; 48
B ToM umncne moa3oHbl:  OydepHast 1045 9,35

aJMUHHUCTPATHBHO-XO3s5IICTBEHHAS 213
Obwuti umoe: 11172 100%

PacturenbHbIil MOKPOB HAa CEBEPHBIX CKJIOHAX B cpenHeMm coctaBisieT 90%, a Ha FOKHBIX
ckioHax mpuonusutensHo 60%. TpaBsHas pacTUTENFHOCTh Ha CEBEPHBIX CKJIOHAX IPECTaBICHA
MaHXETKOH OTKJIOHEHHO-BosIocUcTOU (Alchemilla retropilosa Juz.), repanbto npsmoit (Geranium
rectum Trautv.), mogmapeHHUKOM OopeanbHbiM (Galium boreale L.), KOTOKOIBYUKOM COOPHBIM
(Campanula glomerata L.), 3uzudoport mnamupo-ananickoit (Ziziphora pamiroalaica Juz.),
BOJI0COOpOM OOBIKHOBEHHBIM (Aquilegia vulgaris L.), mbITHUKOM (uonetoBeiM (Pedicularis
violascens Schrenk ex Fisch. & C. A. Mey.), 3onHn4koM roposntodussiM (Phlomoides oreophila
(Kar. & Kir.) Adylov, Kamelin & Makhm.). W3 Bprommxcsi pacTeHUH BCTPEUAIOTCS KHSKHUK
cubupckuit (Atragene sibirica L.).

I'maBHBIE KyCTapHHMKOBBIE MOPOABI: XKHUMOJIOCTb MOHETONUCTHas (Lonicera nummulariifolia
Jaub. & Spach), xumonocts Ansbepta (Lonicera alberti Regel), 6apbapuc Berberis sp., cnupes
3BepoboenuctHas (Spiraea hypericifolia L.) u np.

HexoTopble W3 IOKHBIX CKJIOHOB IIOJIBEP)K