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PET'YJIAPU3ALIMA PEINEHASA HEKJIACCUUYECKHUX JIMHEMHBIX YPABHEHUI
BOJIBTEPPA ITIEPBOI'O POJA C HAHAJIBHBIM YCJIOBUEM

©UYomwobexoe C. M., ORCID: 0009-0004-1937-5408, Ouwickuti 2ocyoapcmeeH bl YHUGepcumem,
2. Owt, Kvipevizcman, choybekov.25.04.70@gmail.com

REGULARIZATION OF THE SOLUTION OF NONCLASSICAL LINEAR VOLTERRA
EQUATIONS OF THE FIRST KIND WITH INITIAL CONDITIONS

©Choybekov S., ORCID: 0009-0004-1937-5408, Osh State University,
Osh, Kyrgyzstan, choybekov.25.04.70@gmail.com

Annomayusn. Monenu MHOTHX 3a7a4yd MPHUKIATHOTO XapakTepa CBOIATCS K MHTETPAIbHBIM
YpaBHEHUSAM, CPEIU KOTOPBIX HEKIIACCHUECKHE ypaBHEHUS MPEACTABISAIOT OCOObIN HHTEpPEC U Majo
n3ydyeHbl. VIHTerpanbHble ypaBHEHHMsS UIPAIOT BAXHYK pOJb B  pas3delie  HHTErpo-
muddepeHINATBHBIX  ypaBHeHHUH. [Ipy MOMOIMM HHUX pa3BHBAIOTCS COBPEMCHHBIC HAyKH U
TEXHOJIOTHH, T. €. IIUPOKO MPUMCHSIOTCS B pa3jieiaXx MaTeMaTWKH, WCIONB3YIOTCS B (DHU3UKE, B
TEXHHKE, MEXaHHKe, B PaJUOTEXHHKE, B KOMIIBIOTEPHBIX TEXHOJOTHSIX, Teo(U3UKe, TEopHUu
yhpaBieHuss U T. . Pa3BuBarOTCs HOBbIE OOJIACTH, CBSI3AHHBIE C NMPUMEHEHHUEM HHTETPATbHBIX
ypaBHEHUH, HAIPUMEP, SKOHOMHYECKHUE HAyKH, HEKOTOPHIE pa3esibl OMOJIOTMM M B YIPABICHUU
T.1. C TOMOIIBIO COBPEMEHHBIX KOMITHIOTEPHBIX TEXHOJIOTHM TMOSBISETCS BO3MOXKHOCTD
peanuzaiiy pasHoo0Opa3HbIX YHCIOBBIX TEOPHI M MOAETUPOBAHUE CIIOKHBIX MpolieccoB. Takum xe
o0pa3oM MHOTHE 3a/la4d TPUBOIATCA K HMHTETPAIbHBIM WM K HHTErpo-AuddepeHInaIbHbIM
ypaBHeHUsAM. I B TakoMm ciydae Ha MEpPBBIM IUIAaH BBIJBUIAa€TCS Ka4€CTBEHHOE HCCIEIOBAHUE
pemeHuit 3amad. OjHaKo, ypaBHEHHUs C JBYyMsl TEPEMEHHBIMHU TMpEIeTIaMH HHTETPUPOBAHMUS,
KOTOpbIE HAa3bIBAIOT HEKJIACCHUYECKUMH, Malo H3y4eHBbl. IJTO OOBSCHSIETCS TPYIHOCTSIMHU B
IIOCTPOCHUM PE30JIbBEHTHI M B COCTABICHUM COOTHOLIEHHUs I HEE, T. K. €lle HE IOJy4EeHO
aHAIUTUYECKOE TPEJCTaBICHNE B OOIIEM BHJIE 3a UCKJIIOUEHHEM HEKOTOPHIX MOJIENbHBIX CIydaeB.
[TorTOMy Takue uccieqoBaHus PEIICHUH SIBISIIOTCS akTyallbHBIMU. B 3T0# paboTe paccmarpuBaercs
pEeLIEHHE U peryisipu3alys JTUHEWHOIO0 HEKJIACCUYECKOrO0 MHTErpajbHOro ypaBHeHUs Bompreppa
IepBOro poja. JIMHENHOE HEKIIACCUYECKOE MHTErpAJIbHOE ypaBHEHHE Bosbreppbl mepBoro pona
pemaeTcss ¢ MCIOJIB30BAaHUEM IIPOM3BOIHOM M ONpENeNseTcss peryiaspusanuen. JlokazaHHBIM
dbaktoM chopmynupoBaHa Teopema. Vcmonb3oBaH ~COOTBETCTBYIOIIUMN TMPUMEP, KOTOPBIN
MOJTHOCTBIO PACKPOET PELIEHUE U OLICHKY.

Abstract. Models of many problems of an applied nature are reduced to equations by an
integral equation, among which non-classical equations are of special interest and little studied.
Integral equations play an important role in the section of the integrodifferential equation. With the
help of them, modern sciences and technologies are developing, i.e. they are widely used in the
branches of mathematics, are used in physics, in mechanical engineering, in radio engineering, in
computer technology, geophysics, control theory, etc. New areas related to the application of
integral equations are developing, for example, economic sciences, some sections of biology and
management, etc. With the help of modern computer technology, it becomes possible to implement
a variety of numerical theories and simulate complex processes. In the same way, many problems

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 13



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Ned. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/89

are brought to integral equations. In this case, a qualitative study of problem solving comes to the
fore. However, equations with two variable limits of integration, which are called non-classical, are
poorly understood. This is due to difficulties in constructing a resolvent and in compiling a relation
for it, because an analytical representation in general has not yet been obtained, with the exception
of some model cases. Therefore, such research decisions are relevant. In this paper, the solution and
regularization of the nonlinear nonclassical Volterra integral equation of the first kind is considered.
The linear nonclassical Volterra integral equation of the first kind is solved using a derivative and is
determined by regularization. The theorem is formulated by the proven fact. An appropriate
example will be used, which will fully reveal the solution and evaluation.

Knrwouesvle cnosa: uHTeTpa, ypaBHEeHUE.
Keywords: integral, equation.

WuTerpanpHble  YpaBHEHHUS TIEPBOTO pPONIA SBISAIOTCS OCHOBHBIMH B pasfelie HHTErpo-
muddepernnanbHbIX ypaBHeHud. Haz aToit mpoOiemoii paboTanu MHOTHE MareMatuku [1-5].

PaccmarpuBaercs perieHue W peryispu3anisi HEKJIACCHYECKOTO MHTETPAIbHOTO YPaBHEHUS
Bonsreppa mepBoro popa. IlocraBnena 3amada W BBeAeHA HOpMa pemieHus u(?). Pemraercs
HEKJIACCHYECKOe MHTETpaIbHOE ypaBHeHHE Boisreppa nepsoro pona. Jlanee orieHnBaeTcs peneHne
MHTETPAJbHOTO ypaBHeHHs Bombsreppa mepBoro poxa. B wurtore nokasaHHbIM  (hakToM
dopmynupyercst Teopema. PaccMoTpruM cOOTBETCTBYIOLIHIA IPUMED.

Ilocmanoska 3a0auu:

PaccmoTpum BHTErpaibHOE ypaBHEHHE

[K@EsuEds - £ telty.T] (1)

a(t)

a(t), K(t,s) u f(t)- 3amammse dynxuun, tie a(t) e C'[t, T1, at)=p<t,, f{t)eC't,,T],
()<t mpu  Becex telt,T] , K(,S) u K/(t,s)- HenpepbiBHbIe (YHKIMM B 001acTH
G={(t,s): a(t)<s<t<T}, a(t)- Bo3pacraromas ¢pyHkuus B [t,,T].

Jlst u(t) e Clt,, T] BBeIeM HOpMY ||U(t)||c ztes[ge]|u(t)|

[Ipenmonoxum BHITIOTHEHUE CIISTYIONINX yCIOBUI:

a) K(t,s) u K/(t,s)— HempepbiBHbIe (PyHKIMU B obnactu G={(t,s): a(t)<s<t<T}, K(t,t)>a>0
IIPU BCEX te [to,T] ;

b) aft), ot , ft), f't)eClt,.T], alt,)=p<t,, a(T)=t,, npu Bcex te[t,T], tae aft)-
Bo3pacTaromas ¢pyHkuus B [t,, T]. [lycTs

u(t)=o(t), telBt,] )

rie ¢(t)- usBectHas HenpepsiBHas Gyukuus B [£,t].

Pewenue:
[Mycts te[t,, T]. Torna muddepenimpys narerpansuoe ypasuenue (1), umeem [5-7]:

K (t,t)u(t) — K (t, a(t)u(a () e’ (t) + jK;(t,s)u(s)ds — /(1)
al(t)
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OTCHOJa IMOJTYYUM:

K(t,a(t) K/(t,s) L PO s teft,T] 3)
u(t) = K (D) u(a(t)a'(t) - J{) K(L.D) u(s)ds K(t,t) 0
YuurteiBas ycioBus a), b) u (2) unTerpanpHoe ypaBHeHue (3) 3amuiieM B BUJIE:
_[Kits) teft,T )
u(t) = j <y VOB PO [t T]
e
K(t,a(t) K!(t,s) PO e T (5)
PO=" iy e a{t) Ky OBy telT]
Monaras 1 =1 u yunteBas (2) u (5) u3 (1) u (4), momyanm:
ty (6)
j K (ty, s)u(s)ds = f (t,)
a(ty)
_ Kty (o)) "y f Ki(to,s) f'(ty) (7
o=y PN~ [ us et
PaccmoTpumM crienyroiiee HHTErpaibHOE YpaBHEHHE
h ®)
a(t,€) + jK(t, S)V(s,)ds = f (t) + ap(t,)
a(t)
C YCIIOBHEM
v(t,2) = o(t), LE[F/L] ©)
rne &€>0 — nekoTopelii Manblii mapamerp. B uHTerpambHOM ypaBHeHuH (8) crenaem
MOJICTAHOBKY:
v(t,e)=u()+<&(t &), te[B,T] (10)
noznctasuB (10) B (8), umeem:
t t (1 1)
a(t)+ & (te)+ [Kts)u(s)ds+ [K(t,8)&(s,s)ds = f (1) +ap(t,)
a(t) a(t)
B cuny (1) u3z (11) nonyuum:
b (12)
Z(t,e)+ [K(t,9)E(s, £)ds =elp(ty) —u(t)]
a(t)
Yuureisas (10), yciaosuro (9) u (2) umeem:
&te)=0; Le[AL]. (13)
U3 (12) pazaenuB MHTErpa MOTYUHM:
:@ ® Tun auyensuu CC: Attribution 4.0 International (CC BY 4.0) 15
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to t (14)
560 + [ K(69)E0ds + [ K6 9)560ds =elotto) - u(®)

a(t) to

&t,e)+ T K(t,s)é(s, e)ds + j K(t,s)&(s, €)ds = g[o(t) —u(t)] .
) t0

a(t

B cuny (13) umeem:

0 (15)
j K(t,5)é(s,e)ds =0 ¢ <511
a(t)
M OTMETHM, 4TO ¢(t,)=u(t,);
Torna B cuny (15) u3 (14) nonyuum:
h (16)
& (t,&)+ [ K(t,5)&(s, £)ds = elp(t) —u(t)]
Huddepenunpys ypasuenue (16), nmeem:
' 17
&'t e)+ K, 1)E(, &) +_f K/(t,s)&(s, €)ds = —eu'(t) (17
C HauaJIbHBIM YCIIOBHEM
5t ) =0 (18)
VYpaBuenue (17) nuueliHoe MHTErpo-au(PepeHIIaIbHOe YPaBHEHUE NIEPBOTO MOPsIKa
(19)

£t )+ KEDE® ) =—U'(t) — = [ KI(t,$)E(s, £)ds
& €y,

¢ ycioueMm (18). 3amaga Komm (18)-(19) sKkBUBaJIEHTHBI CIEAYIOIIEMY HHTErPaTbHOMY
YPaBHCHHIO:

t —%tK(r,r)dr 1 s (20)
E(t,e)=—[e " [u'(s) +=[Kl(s,7)&(r, g)drjds
t &ty
Teneps Bocnonezyemcs popmysnoit Jupuxie [8] u u3 (20) umeem:
E(te) = [H(t 7, £)E(r, )dz+ F(t,2) @D
rae
1 t —ltK(r,r)dr (22)
H(tr,e)=—=[e " K!(s,7)ds
8 T
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—lt K(z,7r)dr (23)

F(t,g):—j'e " u'(s)ds |

Mycrs M, = sup K/ (t,s)| <o, Uy =|u'(t)]. = <0
(t,5)eG
Torma u3 (22) u (23) umMeeM OIEHKY:
0! S —ia -S . (24)
|H(t,2',8)| IM ) s:%gef =) gm;(t,r)eG
ag w, @
o, (25)
IF(t,e)| sjuoe s = u0 te[BT]
t0
Hanee B cuity (24) u (25) u3 (21) umeem:
t
M (TN (26)
t,e) < | —2|&(z, e)ldr +—— -
£(t.e) j a2 e
C nomompto temmsl ['ponyosia-bennvana [9] u3 (26) nonyyaem:
o [t
|§(t 8)| _e‘o 9 t € [tO'T] , T. €.
Ug| Mogrt) (27)
2], < el

o(T to)
a

nocieanuii crpemures k Hymo npu € —> 0, T e. I|m||(§(t g),. < lim [ |e =0

Jloka3aHHBIM ()aKTOM BBIIIE MOKHO C(POPMYIMPOBATH CIEAYIOLIYIO TEOPEMY.

Teopema: TyCTh BHIIONHAOTCS YCioBus a), B) U Gynkims U(t) € C'[t,, T] sBusercs pemennem

uHTerpanbHoro ypaBHeHus (1) ¢ ycinosuem (2). Torna pelieHus MHTErpajibHOro ypaBHeHUS (8) ¢
yeaosueM (9) cxonutcest pentenuro Ut)mpu & —> 0, T. e. cipaBeMBa clieyromiast OeHKa

||V(t,g) — u(t)||c <M

rac
U, °(T —to)
u, Ll o
24
Mo
(t,5)eG

prwep PaCcCMOTPHUM CIICAYIOIIECC NHTCTPAJIbHOC YPABHCHHC!

0 (28)
Ie"su(s)ds =e'; te[0]]

C YCJIOBHEM
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ut)=e', t e[-1,0] (29)

3necy a(t)=t-1, L, =0, g—_1, T=1, K@s)=e—*, a'(t)=1, f(t)=¢'. Kpome Toro
npeanonoxum, uto npu t € [—10] u(t)=¢', p(t)=e'. B stom ciyuae K(t,a(t))=¢, K/(t,s)=¢€""*,
K(t,t)=1 mpu (,5)=G={(t,s):t-1<s<t<T}

[Tposepum ycioruto (6) u (7):

0 0
je’sesds = Ids =1,
-1 -1

0 0
1=¢(0) = P(0) :ee’l—Ie’sesds+1:1—jds+1:2—1:1.
-1 -1

Pemenue mHTerpasibHOrO ypaBHeHHs (28) ¢ ycmoBueM (29) SKBHBAJCHTHO K CIEIYIOIIEMY
HWHTETPAIbHOMY YPaBHEHHUIO:

t 30
u(t) =P(t) —J'e“su(s)ds, t e[0:1] G0

e
0 0
P(t)=ee"" - je"sesds +e' =g —¢' Ids +e'=2¢' —e‘s\f_l =2t +e(t-0) =€'(2+t-1)= e'(t+1)

t-1 t-1
P(t)=€'(t+1); te[ox (31)
Torna pemenue nHTerpaabHOro ypaBHeHus (12) 3anuceiBaercs B BUJE:
R(t,s) =—e" e =1

u=s+1 dv=e’ds

u(t) =e'(t+1) —jes(s +1)ds =

du =ds v=g°

t
=e'(t+1) —e*(s+1), +Ie5ds =e'(t+1)—e' (t+1)+1+e° ; =l+e'-1=¢
0

T.C. OKOHYATCJIbHO MMOJYUYUM PCIICHUC
u(t)=e' (32)

Tenepr onenuM perienue ypaBHeHus (28). B 3Tom ciyuae Ui MHTErpaJbHOTO ypaBHEHUS
(28) ypaBHeHue (8) 3anMchIBaeTCA:

L (33)
av(t,e) + Iet’sv(s,g)ds =e'+¢, te[01],
t-1
A HavanbHOE ycnoBHe (9) BEINIAIUT CIEAYIOIUM 00pa3oM:
V(t,e)=¢', t<[-10], (34)

To ecth Oynem pemiars uHTErpanbHOe ypaBHeHue (33) B ycnoBuu (34). Teneps MbI TOKaXeM
peryaspusai peueHus HHTerpaabHoro ypaBHeHus (33) B HauajabHOM ycnoBuH (34) u pemieHus
UHTETpaJbHOr0 ypaBHeHHs (28) B HavanbHOM ycioBuu (29). Jlns 3TOro mpousBeneM
npeoOpa3oBaHUe B MHTETPAIbHOM ypaBHEHHH (33) clieayromuM o0pazom:
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v(t,e)=e'+£&(s,¢) , te[0:], (35)

3areM Mbl IPUBEAEM €T0 K CIEIYIOIIEMY HHTErpajlbHOMY YPAaBHEHUIO OTHOCUTENBHO &£(t, &)

C HaYaJIbHBIM YCJIOBUEM.

C (36)
& (t,e)+[e (s, e)ds =2, tefoal,
1
E(t,e) =0, te[-10], (37)
Torna 3amava (36) - (37) cBOAUTCSA K CIIEAYIOIIEMY UHTETPAIbHOMY YPaBHEHUIO:
¢ (38)
& (t, &)+ j e)E(s, g)ds = e[l—e'], te[0],
0
Huddepenuupys ypaBuenue (38), umeem:
t
£&'(t,6) + £(t,6) + [€°¢(s, £)ds = —ee', te[0n],
0
MOCJIeIHEE YPaBHEHHE MIEPEITUIIIEM B CICIYIOIIEM BHIC:
39)

E'(t,e) +£§(t,€) =—¢' —ijet_sf(s, g)ds, te[01],
g £

ypaBHeHus (39) nuHelHoe HHTErpo-aud@epeHuanbHOe ypaBHEHHE IEPBOrO IOpsaKa ¢
HayaJIbHBIM ycioBHueM (37) HanuileM 3KBUBaJeHTHOE ypaBHeHHe 3aaa4a Komu (39) u (37):

t E(tfs) S (40)
g(t,g)z_j ec |e'+ j e E(r,e)dz |ds
to to
Teneps B cuiy (21) umeem:
‘ (41)
() = [H(t,z,8)E(r,e)dr + F(t. )
to
e
to1 toed 1 e 1 \! (42)
—Z(t-s) sr-= s T
H(t,r,a)=—lje o e(s*)ds=—lje€ Stds=[—ief Etj -_ 1 [e”—e 2 )j,
o & e+l g+1
T 43)
F(t,a)——je ¢ e’ds
t
Teneps ot (42) u (43) NOTYyYUM CIEAYIOLINE OLIEHKH:
et (44)
e  —e-

|H(t,z',g)|Si <M, =e,
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= (45)
=e¢

-s)

t 1 1
—>(t-s) It
|F(t,g)|§_|'e ¢ “e*ds<ece ¢
0

s=0
VYuursiBas oueHku (44), (45), u3 (41) nonyyaem:

t (46)
&t &) < [elé(z. e)|dz + e, teoa].

Hcnons3ys HepaBeHcTBO ['ponyosia-bemvana mist (46), MBI TIOJTy9aeM CISAYIOIIYIO OICHKY:
5t )] <vt.&) —u)],. =[vt.) '], <ee’e
TOCIIEHUH CTpeMuTCs K Hymto ipu € —> 0, T e. lim||£(t, £)[ . <limee®s =0
£—0 -0

Yro TpeboBanoch — J0Ka3aHo.

3aknoyenue
[TocraBneHHas 3a/1aya MOJHOCTBIO PEIICHA, T. €. HEKJIACCUYECKOE MHTErpalbHOE ypaBHEHHUE
Bosereppa mepBoro poaa ¢ NOMOLIBIO IPOM3BOJHOM pEIIEHA M BbIABICHA PETYIspU3aIUs.
JokazanabiM pakToMm chopmynupoBaHa Teopema. [I[puMEHEH COOTBETCTBYIONINI TPUMEP, KOTOPBIA
MTOJIHOCTBIO PACKPBIBAET PEIICHHUE U OLICHKY.
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CHOICE OF PARAMETERS
FOR SOLVING LINEAR NONCLASSICAL EQUATIONS OF THE FIRST KIND
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Aunnomayus. B paccmarpuBaeMoil paboTe BbIOpaH mapaMeTp peryiaspusaluul JUisl pelieHus
JMHEWHOTO HMHTETpaIbHOTO YypaBHeHHUs Bonbreppa mepBoro poma. Bo muormx paborax Obumn
UCCJIENOBAHbl Pa3IUYHbIE BONPOCHl I MHTETPAJIbHBIX ypaBHEHUMH. Jlaxxe korma ypaBHEHHE
nepBoro TUna Boabreppbl SBIAETCA HHTErPalbHBIM YPAaBHEHUEM C TOYHBIM  BBIXOJOM,
HEKJIACCUUECKHE YpaBHEHUS, UHTEIPUPYEMbIE 10 MPENEe, SBJISIOTCS JTUHEHHBIMU, U HEJIUHEIHbIC
UHTETrpalbHbIE YpPaBHEHUS SBJSIIOTCS JIMHEHHBIMM, U 3TO OOYCJIOBJIEHO HEOOXOIUMOCTHIO
pa3pabOTKU HOBBIX METOAOB JUI €IMHCTBEHHOCTH UX pemieHuil. Ho B qaHHO# paboTe mosyueHsl
OCHOBOIIOJIAraroIUe pe3yabTaTsl A1 MHTETPAJIbHBIX ypaBHeHUN (dpenronbma nepBoro pona, rae
JUIS PELLEHUS JIMHEHHBIX UHTETPAIBHBIX ypaBHEHUI PpenrosbmMa NOCTPOEHBI PErYIIpU3HPYIOLINE
oreparopsl mo M. M. JlaBpeHTbeBy. Ha OCHOBE MOHATHS BBEACHHOW MPOM3BOIHON (DYHKIIUU I10
BO3pacTaroleil (GyHKIMN HCCIeI0BaINCh JMHEHbIE HHTETpalibHbIe ypaBHEeHUs Bonbreppa nepsoro
pona. Llenbro umccrnenoBaHMs SIBISETCS IMOCTPOCHUE PETYISAPU3UPYIOIIEro oleparopa U BbIOOD
napaMmerpa peryaspusauuu. IIpu uccienoBaHMM TNPUMEHSIOTCS IOHATUE MPOU3BOAHON IO
Bo3pacraromei  ¢GyHKIuMU, Meron perymspuzanud  1nmo M. M. JlaBpeHThEeBY, MeETOIbI
(YHKIMOHAJIBHOTO aHaln3a, METOJbl NpPeoOpa3oBaHUsl YpPaBHEHUW, METOJbl WHTETPAJIbHBIX M
middepeHnnanbHbIX ypaBHeHHH. [lapameTrp st perynspuszauuu BblOpaH. Perymsipusupyrommii
orneparop 1o M. M. JIaBpeHTbEeBY IOCTPOEH M JJOKa3aHa TEOpPEMa €IMHCTBEHHOCTH. [IpennoxeHHbie
METOAbl MOKHO MCIIOJIb30BaTh JUIsl MCCIIEOBAHUS MHTETPAJIbHBIX, MUHTErpo-auddepeHuanbHbIX
YpaBHEHUH THIIa HHTErpajbHOIO ypaBHEHUs Bonbsreppa nepBoro posa, a Takke Mpu KaueCTBEHHOM
MCCIIEIOBAHUN HEKOTOPBIX MPUKJIAJHBIX IMPOLECCOB B 00JACTH (DU3MKH, HKOJIOTUHU, MEAULUHBI,
reopu3uKe, TEOPUM YIPABICHUE CIOXKHBIMU CUCTEMaMU. B CBS3M ¢ MpUMEHEHHEM MHTErpajbHbIX
YpaBHEHUH pa3BHUBAIOTCA HOBBIE 00JacTH, HAlpuMep, B SKOHOMHUYECKUX HayKax, B HEKOTOPBIX
pasgenax Ouonoruu W T. A. Moryr ObITh HCHOJb30BaHbl MPH AaJbHEHIIEM Ppa3BUTHH TEOPHUU
MHTETpalbHbIX ypaBHEHUN BombpTeppa mnepBoro poma. A TakKe NpPU PEHIEHHMM KOHKPETHBIX
IIPUKJIAIHBIX 3a/]a4, IPUBOJAIINX K YPaBHEHUSAM IIEPBOTO pOJA.

Abstract. In this paper, we have chosen a regularization parameter for solving the linear
Volterra integral equation of the first kind. Various questions for integral equations have been
investigated in many papers. Even when the Volterra equation of the first type is an integral
equation with an exact output, non-classical equations integrable by the limit are linear, and
nonlinear integral equations are linear, and this is due to the need to develop new methods for the
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uniqueness of their solutions. But in this paper, we have obtained fundamental results for Fredholm
integral equations of the first kind, where regularizing operators are constructed according to M. M.
Lavrentiev for solving linear integral Fredholm equations. On the basis of the concept of the
introduced derivative of a function with respect to an increasing function, linear Volterra integral
equations of the first kind were studied. The aim of the study is to construct a regularizing operator
and choose a regularization parameter. In the study, we have applied the concept of a derivative
with respect to an increasing function, the regularization method according to M. M. Lavrentiev,
methods of functional analysis, methods of transformation of equations, methods of integral and
differential equations. The parameter for regularization is selected. Regularizing operator according
to M. M. Lavrentiev is constructed and a uniqueness theorem is proved. The proposed methods can
be used for the study of integral, integral-differential equations such as the Volterra integral
equation of the first kind, as well as for the qualitative study of some applied processes in physics,
ecology, medicine, geophysics, and the theory of control of complex systems. In connection with
the application of integral equations, new areas are developing, for example, in the economic
sciences, in some sections of biology, etc. They can be used in the further development of the theory
of Volterra integral equations of the first kind. And also, when solving specific applied problems
that lead to equations of the first kind.

Knrouesvie cnosa: HenpepbIBHBIE YCIOBHS, IEPEMCHHEIE.
Keywords: continuous, conditions, variables.

Beeoenue

Teopernueckass yacTb MHTETpabHBIX ypaBHEHUI H3ydajachb M HCCIIEI0BAlach BO MHOTHX
pas3nuuHbIX paborax. B wactHOCTH, B pabore [1] paccmoTpen 0030p pe3ynbTaToB HCCIIETOBAHMIMA
WMHTETpalbHbIX ypaBHeHUI Bosbsreppa BTOporo poma. B pabore [2] u3yuaroTcss MHTErpaibHbIE
ypaBHeHUsT BombTeppa mHepBOoro M TPETbETO pOJAOB C DNMAJKUMM SApAaMH, TA€ HPUBOAUTCA
JTIOKA3aTeIbCTBO CYIIECTBOBAHUS MHOTOIApaMETPHUECKOTO cemeicTBa pemieHuil. B pabote [3]
WCCIIEIOBAaHbl JIMHEWHBIE HUHTETpalibHble ypaBHEeHHs PpearoipMa MepBOro pojaa, A KOTOPBIX
MIOCTPOEHBI PEryIsipU3upyrolye oneparopsl no JlaBpentseBy. B pabdore [4] npuBoguTcs Teopus u
UCIONIB3YIOTCSl YMCIIEHHBIE METOJbl PEUICHUs] HEKJIACCUYECKUX HHTErpajJbHBIX YpaBHEHUU
Bonbsreppa nepsoro pona ¢ quddepeHIupyeMbIMU U OTJIMYHBIMU OT HYJIS SApaMu Ha AuaroHanu. B
pabotax [4-7] mpuBeneHBI NMPUMEHEHHs] HEKJIACCUYECKUX HHTETpaIbHBIX ypaBHeHUU Bombreppa
MEPBOTO Po/ia B Pa3HBIX MPUKIAIHBIX 3a/1a4ax. B pabote [8] ucmonb3yeTcss METON peryisipu3aiiu
M. M. JlaBpeHTbeBa Il MHTETPAIBHBIX ypaBHEHUM Bomapreppa mepBoro poja ¢ INIaAKUMH H
OTJMYHBIMA OT HYIS siipaMd Ha JauaroHanu AuddepeHIupyeMbIMUA PEIICHUSIMHU, IS KOTOPBIX
MOCTpOeHO TpuOmDKeHHoe pemieHne. B paborax [9, 10] momydeHbl AOCTAaTOYHBIE YCIOBHUS
€IMHCTBEHHOCTH PEIICHUN U MCCIEA0BAHBI BOMPOCH! PETYASPU3ALMHN PEHICHUN CUCTEM JMHEHHBIX
U HEJMHEWHBIX MHTETPalbHBIX ypaBHeHUU Bombsreppa mepBoro u Tperhero poaos. B pabote [11]
JI0Ka3bIBAETCS TEOpEMa €IMHCTBEHHOCTH PEIICHUN U HAXOAUTCS Peryasipu3upyOIUii orieparop st
pelIeHns CUCTEMBl JTMHEHHBIX MHTErpajbHbIX ypaBHeHU dpearoiabma TpeThero pona. B padorax
[12, 13] wucnonb30BaH HOBBIM MOAXOM [UJIi HCCJIENOBAHUS BOMPOCOB CYIIECTBOBAHUA U
€IMHCTBEHHOCTH PEILICHUM CKAJSIPHBIX MHTETPalbHBIX ypaBHEHUN Dpearoiabma TPEThEro poja C
MHOTOTOYEYHBIMH OCOOEHHOCTSIMM U UX cucreM. B paGore [14] mpuBeneHbl pe3yabTarhl IO
UHTErpalbHbIM ypaBHeHUsIM Bonsreppa mnepBoro poma. B paborax [15-17] mnocrpoen
PETYASpU3UPYIOLIMI Omeparop Jil pPELIEHUS HEKJIACCUYECKOI0 MHTErpajbHOIO YypaBHEHMS C
yCIIOBUSIMH JIMMIIIKIIA U JOKA3aHbl TEOPEMBI €IMHCTBEHHOCTH.
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B nanHOli paboTe BBIOpaH mMapaMmeTp pEryisipu3aluu JUIsl PElIeHHs] HEKJIaCCUYECKOTro
JINHEMTHOTO MHTETPaIbHOTO ypaBHEHHs BonsTeppa nepBoro poza.

Ilocmanoexa 3a0auu:

PaccmoTpuM HHTErpanibHOE ypasHeHue

‘ (1)
aj('t)K (t,s)u(s)ds = f (t); te[t.T]

e @O Clt,T] alt)=t, a()s<t teft,T] K(ts) ,

A IIpU BCEX f(t) HN3BCCTHBIC

G={(t,s): t,<t<T, at)<s<t}

t,, T
¢byHkuuu B obmactu U Ha OTpe3Ke [0’ ] COOTBETCTBEHHO,

f(t,)=0 u(t)-

Pewenue:
Hapsiny ¢ ypaBuenuewm (1) paccmorpum

ucKomas (yHKIMS Ha OTpE3Ke [tO 1] .

‘ )
av(t,e)+ | K(t, s)v(s,e)ds = f () +au(t
() + JK s = FO+a1) | p 1
O<e<l HEeKOmMOopblll MANbLU Napamemp.
31ech MBI UCTIONb3yeM padoTy, B [15] 1 moTpeOyem BHIIIOIHEHUE CIEIYIOLUIUX YCIOBUI:

2) a(t) eCt,, T], «'(t)>0 HpH MOUTH Beex te [tO,T];

5) K(t,s) e C(G); K(t,t)eCl[t,, T], K(t,t)>m>0 1pH Beex te [tO,T],_ meR.
) Ipu U>7 s JoOBIX (t,s),(z,5) G
IK(t,s)—K(z,s)| < Lt—1],

CIIpaBCaJinBa OLICHKa

rac L ~ M3BCECTHOC HCOTPHULATECILHOC YHUCIIO.

3nech C[tO’T]_ MIPOCTPAHCTBO BCEX HEIMPEPBIBHBIX (PYHKIUN v(b), ONpENEIICHHBIX Ha
t)|. =m t
[Ty O = RO

C'It, T, O<y<l-

bynem o0603Hauarh npocTpaHcTBo lenbaepa, T.€. JUHEHHOE

T]

MPOCTPAHCTBO BCeX (YHKIUH v(t) OTIPEIC/ICHHBIX Ha [t
|v(t) — V(S)| < Cy|t — S|y

U YIOBJIETBOPSIONINX YCIOBHUIO

v
/

t

raec IIOJIOKHUTEIIbHAA IIOCTOAHHAs, 3aBUCAIIaA OT V( ) HO HE OT t u S .

Jlanee HaMm MOHATOOUTCS CIIeAyOIIas JieMMa Jloka3zanHas B [15—17].

Jlemma: mycTh BBIIOTHSIOTCS ycoBHs a), 0) u ¢). Torna cipaBeATUBEI CIEAYIONIUE OIEHKU:

j \)H (t.7,&)|d (3)
yT,E)NAT Sy,
1) b i i te[tmT];
1 t
‘K(U,a(l))‘a,(l)) 1 B - JK(S,S)ds
= Su ; = —_— a (1) N
Vo ue[to,E] K (U, U) HO (t’ 7, 8) z K (a (T)l T)e ’

rac

L, (4)
2)H1(t,7,8)3m(2e +1), (t,T)EG;
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e G ={tD): L<t<T, t,<r<a@®}

1 4 1] 5)
—;jK(r,r)dr 1 1 a~(r) 1 —;jK(r,r)dr (
H,(t,z,e)=—e =[K(t,7)-K(z,7)]+= I =K(s,s)e X
& £ i &

1t
- -[K(T,T)dT

x[K(s,7) - K(t,r)]ds+l[K(t,r) K@),
£

H (t2'<9)\<L ©
2T M (o) eG={{t7): t,<t<T, eat)<r<t}
e
1 —% K(s,s)ds t —%‘K(r,r)dr 1 (7)
H tre)=—=e"  [K(t7)-K(z,7)]-[K(s,s)e ™ Z[K(t,7) - K(s,7)]ds
& : & .
Teopema 1. Ilyctb  BBINOMHAIOTCS  ycioBust a), 0), ¢) 7 0b0 <1 rae

v, = sup ‘K(U,(Z(U)‘Ol (v)
velty T K (U, U)

L
b, = expl— (26 +1)(T -t
, m . Kpome Toro, ypaBuenue (1) umeer perienue
uH) eCy[to,T]’ O<y Sl). Torna pemenue v(t,e) ypaBHenus (2) npu € —> 0 CXOJUTCS MO0 HOpME
C[t,,T]

u(t)
K pCIICHUTIO . HpI/I 9TOM CIIpaBCJInBa OLICHKA

b )
v(t,&)—u(t)). < . ;obo C,C ¢
o u®-u(s) _
< _t,sset'tlo,T] ‘t S‘y G :7.[e rdz
rae 0

f;(0) CIL,, T]

u
/Jlokasamenvcmeo: nanee MPeNIoNoKUM, YTO JaHa (YHKIHS U YUCIO O,

TakKo€ 4TO

[fO) -0 <5 |ut)-u|<as ©)

u .
rie &, ©0 u3BECTHBIE MIOCTOSHHBIE YKCIIA 0<6 <1 vanmit napamerp.
Paccmotpum ypaBHEHME

‘ (10)
evg(t,e)+a£)K(t,s)v5(s,g)ds = f,(t) +eu, e, Tl
W3 (2) otrumas (10) 1 BBOAS 0603HAUSHUS
ug(t,e):v(t,e)—vg(t,g); te[tO,T]’ (11)
HnMeem
(12)

mﬁ(t,g)+jt)K(t,s)u§(s,g)ds —f(t)— fs(t)+.s(u(to)—u0); telt, T]
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VYpasuenue (12) 3anumem B Buae [15, 16]:

1 «® (13)
u,(t,e)+= jK(s s)u, (s, g)ds—; jK(s s)u, (s, )ds +

Lo a!t)[K(t 8)—K(s,9)]u, s, g)ds_—[f(t) f O]+ (u(t)-u,) e, T]

1
—=K(s,9)
Hcnonb3ys pe3onbBeHTy sapa € u o00obmeHnyo dopmyny dupuxie ypaBHEHUs
(13), cBOAMM K cieayroleMy SKBUBaJICHTHOMY ypaBHeHuto [15, 16].

a(t) a(t) (14)
u,(t,e) = 'fHO(t,T,g)ué(r,g)dz'+ jHl(t,r,g)us(r,g)dr+

+a£)H2(t,r,g)u5(r,€)dr+ F,(t,¢) teft, T]

Hotre) H(tze) , H(tre)

OmpeIesIeHbl COOTBETCTBEHHO 1o dopmyre (3), (5)

u (7).
1 1t %jK(f,f)dz 1 (15)
F.(t,e)==[f(t)- fé(t)]+(u(t0)—u0)—gf K(s,ske L[f(S)—f(;(S)]+(U(t0)—uo) ds
& b
B cuny (9) u3 (15) umeem
16
IRt <2(5+a5j (10
Jlanee B cHILy JIEMMBI, T. €. YYUTHIBas OLICHKU (3) (4), (6) u (16), u3 (14) momyuaem
at) |
\u (t, ‘9)‘<70HU (t, g)H + j—(Ze +1)\u (t, 6‘)‘d2’+ f—\u (t, g)‘dr+2(—+aé)
to a(t) e [tO’T] .
Otcrona umeem
I o (17)
u,(t, &) < [—(2e™* +D)u,(t,&)|d o|lus (t, 2(—
u, (t.&)] tfom( +D)|u, &)z + 7 |u, (¢, )], + (8+065) teft,T]
ITpumenss HepaBeHncTBa ['ponyosuia-bennmana, u3 (17) nomyuum
o
Jus (t, &), < 7oby|us (&), +2b0(z+a5) te ['[O,T].
b, = exp[= (e +1(T -1,
e m
Orcrona nomyyaem
(18)
ot < G

Teopema 1 dokazana.
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UssecTHO, UTO
v, t,e)—v(E)|. <[v,t &) —v(t,e)+v(t,e)—vt)|. <|u,t &), +|v(t.e)—v(t)|, |

Orcrona, yuntsias oueHku (8) u (18) umeem

19
||V5 (t,e)— v(t)|| < b, {COC e’ + 2(é + aé’)} (19
© 1- 7/obo ’ &
e yucia CO , 7, Yo R bO onpe/eneHsl B Teopeme 1.
1
Momaras € =07 , 3 (19) nmoayunm
: b Ll 20)
v,(t,07")—v() <— b (C,.C, +2)0"" +2a0)
C - 7/0 0

me 0<7 <1
Taxkum 006pa3om 0KkazaHa cieayolas Teopema 2:

Teopema 2: mycCThb BBITIOJIHSIOTCS YCIOBHS @), B), C) U 7 0b0 <1

v(t)eC'[t,, T] 0<y<1

, MHTerpaigbHoe ypaBHeHHE (1)

, TIIe yucna Y 0, 70 omnpenenensl B Teopeme 1. Torma

1 Clt,,T]

HMECT PCHICHUC

v,(t, &) =5
pemienue 9 MHTErpasbHoro ypasuenus (10) mpu CXOJIUTCS TI0 HOPME K

C

V(t) 0 4 7/0 | 0
. HpI/I OTOM CIIpaBCJIMBa OLCHKA (20), A€ N3BCCTHBIC YHClla . , , OIIpCACIICHBI B
TCOPEMC 1.

3axnouenue
[locraBneHHass 3amadya MOJHOCTBIO paspemieHa, T.e. [lapamerp [ peryinspusaiuu
HEKJIaCCHUeCKoe MHTerpalibHOe ypaBHEeHUE BonbTeppa nepBoro poaa BeiOpaH. Perynspusupyromuit
oneparop o M. M. JIaBpeHTbEBY NOCTPOEH U JI0Ka3aHa TEOpEMa €IMHCTBEHHOCTH PEIICHHH.
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Annomayus. Tectupyembiii nipemapar «beramuny (nanee beramuna) — amun GeTyTOHOBOMA
KHUCJIOTBHI, TIOJIYYCHHBIA B PE3yJabTare XUMHUYECKON MOAU(UKAIIMKA TpHUTEpIICHOWa OeTyinnHa,
BBIZICJICHHOTO W3 KOphI Oepeswl. [lpemapar obOnmagaeT aHTHOKCHIAHTHOMW, TEMaTOMPOTEKTOPHOM,
MIPOTUBOBOCTIAJIUTEIBHON, aHTUMETACTATUYECKOM M TPOTUBOOMYX0JIEBOM akTUBHOCTHIO. [Ipenapar
MpeJoiaraeTcs MCIMOIb30BaTh B TEpANUH OHKOJIOTMUYECKHUX 3a00JIeBaHHU. JKCIIEPUMEHTAIbHBIC
WCCTIEIOBaHMsI TPOBEACHBI Ha camilax W camkax wbimed juann CS57/BL/6, cBOOOMHBIX OT
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cnenuduaeckux naroreHoB (SPF). [Ipenapar BBoOmWiCS OMHOKPAaTHO BHYTPMIKEIYIOYHO B J03aX
2000 mr/kr, 1000 mr/kr u 500 mr/kr. Oka3zanock, yTo MakcuMmaibHas fo03a 2000 MI/Kr y camIiioB
BBI3BIBACT CHMIKCHHE MUTOTUYECKOW AKTUBHOCTH KJIETOK KOCTHOTO MO3Ta. YCTaHOBJICHO, YTO
mperapar Hi B OJTHOM MCCIIEIOBAHHOM J103€ HE 00J1a/1aeT CIIOCOOHOCTHIO UHIYIIMPOBATh MYTAIlUH B
COMaTMYECKHX  KJIeTKax. MakcumanpHas HCCIEeOBaHHAs /1032  BBI3bIBAECT  HEOOIbIION
aHTUMYyTareHHolii s¢dexkr. Y caMil0B OH BbIpaXaeTcssi B CHUXKEHHOW Jl0Jie KJIETOK C
MHOKECTBEHHBIMU abeppauusmu. Jlns camok, nonydaBmmx beramuag B goze 2000 wr/kr,
OTMEYAJIOCh JIOCTOBEPHOE CHIKEHUE OOIIETO KOJIMYECTBA KIETOK C HAPYIICHUSIMH 110 CPABHEHHIO C
KOHTPOJIEM.

Abstract. The tested Betamide drug is an amide of betulonic acid, obtained as a result of
chemical modification of the triterpenoid betulin isolated from birch bark. The drug has antioxidant,
hepatoprotective, anti-inflammatory, antimetastatic and antitumor activity. The drug is supposed to
be used in the treatment of cancer. Experimental studies were carried out on male and female
C57/BL/6 mice free from specific pathogens (SPF). The drug was administered once
intragastrically at doses of 2000 mg/kg, 1000 mg/kg and 500 mg/kg. It turned out that the maximum
dose of 2000 mg/kg in males causes a decrease in the mitotic activity of bone marrow cells. It has
been established that the drug in none of the studied doses has the ability to induce mutations in
somatic cells. The maximum dose studied produced a small antimutagenic effect. In males, it is
expressed in areduced proportion of cells with multiple aberrations. For females treated with
Betamide at a dose of 2000 mg/kg, there was a significant decrease in the total number of cells with
disorders compared to the control.

Kniouegvie cnosa: aMuipl, MyTareHHOCTb, JJAOOPAaTOPHBIE MIIEKOITUTAIOIINE.
Keywords: amides, mutagenicity, laboratory mammals.

Beeoenue

PactutenbHple  METaOOMMTHI  TPUTEPIIEHOMIHOTO  THUMA  SBJISIOTCS  €CTECTBEHHBIMHU
MOIYTSTOPAMH CHUTHANBHBIX CETEeH KIIETOK, YTO OO0ECMEeYMBAET HMX BBICOKYIO OHOIOTUYECKYIO
AKTUBHOCTb, B TOM YHUCJE MPOTHUBOOIYXOJEBYK), AHTUMETACTATUYECKYIO, MPOTHUBOBUPYCHYIO,
MPOTUBOBOCTIAJIUTENIFHYIO, AHTHOKCHIAHTHYI0. B pe3synbrare XUMHYECKOH MOAM(pUKAINH
TpUTeprieHou1a OeTyarHa, BelIZieneHHoro u3 kopel 6epessl, B HIOX um. H. H. Bopoxiiosa CO PAH
ObLT MOJIy4eH amMu OeTYTOHOBOUM KHCIOTHI — beTamua, KoTopelid crmoco0eH ObICTPO MPOHUKATH B
OMyXOJIEBbIE KJIETKM M MENJEHHO BbIXONUTh u3 HuX [l1]. beramma mnpencrasiser coOoit
KPUCTAIITUYECKOE Oesioe BEIIECTBO ¢ aHTUOKCUIAHTHOM U MPOTHBOBOCTIAIIMTENILHON aKTHUBHOCTHIO,
YTO TMO3BOJISIET 3alMINATh BHYTPEHHHE OPraHbl OT JAEMCTBUS IIUTOCTATUKOB, HANpPAaBJICHHBIX Ha
JIeUEeHUE OHKOJIOTHYECKUX 3a00JIeBaHUH, a TAK)Ke CTUMYIUPOBATh pEereHepaIfio eueHH .

B nacrosiieit paboThl MpUBEIEHBI PE3YIbTAThI UCCIETOBAHUS ITUTOT€HETUYECKONH aKTUBHOCTH
beramnia B kitleTkax KOCTHOTO MO3Ta MBIILIEH.

Mamepuan u memoost ucciedoeanus
JKuBoTHBIE 17151 OLIeHKH BIMsIHUS betamuia Ha XpoMOCOMHBIE abeppaluu B KIeTKaX KOCTHOTO
Mo3ra npoBoawiIM Ha Mblmax jJuHuu C57BL/6 cBoboanbix oT cnenupuyeckux naroreHoB (SPF).
CaMupl ¥ caMku, ObuTH ToNTydeHbl U3 LleHTpa reHeTHnyeckux pecypcoB 1ab0paTOPHBIX KUBOTHBIX
WNucturyra nuronmoruu u renetuku CO PAH (RFMEFI62119X0023). Bo3pacTt XHBOTHBIX Ha
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MOMEHT NpPOBEACHUS UccienoBaHus coctapisii 9—10 Henenb, macca camioB: 24-30 r, camok — 19—
23 r. B kaxoi uccaeayeMoi Tpynibl ObUTO 6 )KUBOTHBIX.

JKuBOoTHBIE B MEpUOJ] MPOBEIEHUS HUCCICAOBAHMS COACPIKAINCh B OAapbepPHBIX MOMEIICHHIX
IlenTpa xosnexkTuBHOrO nosabs3oBaHust «SPF-suapuii» Wlul" CO PAH. B xomHare conepkaHus
KUBOTHBIX MMOJJICPKUBAINUCH CIEAYIONINE YCIOBHS OKpYXKAIOLIEH cpeibl: U30BITOYHOE JaBIICHUE
30— 40 Ila, 15-20 kparHbIii 0OMEH BO3/1yXa B TCUCHHUE Yaca, TEMIIEpaTypa OKPY)KaOIIEero BO3Iyxa
22 °C (£ 2 °C), orHOcuTenbHas BraxHocTh 40—-50%, mrym He 6onee 85 b, doronepuon 12C : 12T.
B nepuoa npoBeaeHUs 3KCHEPUMEHTOB MBIIIN COAEPKAIUCHh B MHIAMBUAYAIbHO BEHTHIIMPYEMBIX
kieTkax cucreMbl OptiMice, Ha TOACTHIIE U3 aBTOKJIABHPOBAHHBIX Oepe3oBble 00eCIbUIEHHBIX
ormmunok. Kopm u Boga mpenocrapisuiuch 0e3 orpanndenus. [ KOpMIIEHHS >KUBOTHBIX BO BpeMs
SKCIEPUMEHTA HUCII0JIb30BAJIM ABTOKIABUPOBAHHBIN MTOJHOPALMOHHBIN I'PaHYJIMPOBAHHBIN KOPM J1J151
rpe3yHOB «Sniff» (mpousBoacTBo ['epmannus).

Uccnenyemprit npenapar beramun (n-[3-okco-20(29)nynen-28-oui|-3-aMUHO-TIPOITHMOHOBAS
kuciora) npousseneH ®I'BYH HUOX um. H.H. Bopoxnosa CO PAH, BBogmim camiiam B Tpex
nozax: 2000, 1000 u 500 mr/kr. MakcumainbpHasi 1032 BBOIWJIACH CaMIlaM JIBYX TPYII, KOTOPBIE
pasznuyannchk neprogoM 3abopa marepuaia: yepe3 24 u 48 yacoB nocie BBeAeHus. s camok Oblia
UCIONIb30BaHa OfIHAa TOJbKO jgo3a mpemapara — 2000 mr/kr. TectupyeMsblil mpenapar BBOIMIIN
OITHOKpaTHO B Buje cycrieH3uu B 1% pactBope TBuHa-80 BHYTPHIKEIYJOYHO C HCIIOJIIB30BaHUEM
3oHAa. KoHTponeHbeIM rpynnaM BBoauiau 1% Boxasblil pactBop TBrHa-80.

[Tocne BBeneHUs Ipenapara >KUBOTHBIX [MOMELIAIN 10 OJJHOMY B UHCTYIO KIIETKy. Yepes 22—
24 yaca mocje BBEACHUS Mpenapara >KMBOTHBIM U3 TPYII MEPBOTo Nepruoia 3a00pa KOCTHOTO MO3Ta
u uepe3 45-47 yacoB KHMBOTHBIM M3 TpYII BTOPOro mepuoja 3abopa marepuana BBOAWIN
BHYTPHUOPIOIIMHHO BOJAHBIA PpAcTBOp KOJXMIMHA B 03¢ 4 MI/KT C HENbl0 IIONABJICHUS
(dbopMHpOBaHUST aXpPOMATHHOBOTO BEPETEHA KIIETOUYHOTO JICJCHUS W HAKOIUICHHS MeTadasHoro
Mmarepuana. Yepes 3-3,5 yaca mociie BBEACHHsI KOJIXHIIMHA >KMBOTHBIC MOABEPIVIHCH IBTaHA3UU
MyTeM KPaHUOILIEPBUKAILHOM TUCIOKAIIMU. 3aTeM Y MBIIICH BTSN 00e OepeHHbIe KOCTH U NPU
MIOMOIIM IIIPULIA BBIMBIBAJIM M3 HMX KOCTHBIM Mo3r. LluToreHernueckue mpemnaparbl TOTOBHIN
CTaHJapTHHIM CYXOBO3IYIIHBIM criocoooM 1o [Ipectony [2].

JUis KakJI0oro »HBOTHOIO B cpelHeM Obuto mpoaHanuzupoBaHo 190 meradas. Ananus
XPOMOCOMHBIX abeppaluii TpOBOAWIM Ha 3amu(pOBaHHBIX Tpemnaparax. TpeboBaHUs K OTOOPY
Metada3 u kiaccuukanys TUMOB abeppalidii U3J0KEHbI B METOAUYECKUX pekoMmeHmanusx UMI
AMH CCCP [3]. YuuTeBaJIM CIEIYIONIME TOKA3aTeIU: KOJIMYECTBO KJIETOK C OJMHOYHBIMU
abeppalusMy, KOIWYECTBO aleppaiuil (YUCIO OAMHOYHBIX (PparMeHTOB, MApHBIX (PParMEeHTOB,
XPOMOCOMHBIX OOMEHOB), KOTMYECTBO KJIETOK C MHOXKECTBEHHBIMH abeppauusimu. [Ipu Hammuuu B
KJIeTKe 2 u Oonee abeppalnii UX PErUCTPUPOBAIN KaK KJIETKH C MHOXXECTBEHHBIMHU aOeppanusiMu.
Jliig aHanmm3a MUTOTHYECKON aKTUBHOCTH ONPEAEISIM MUTOTHUYECKUI NHAEKC, MOACYUTHIBASL YUCIIO
MuTo30B Ha 1000 smep. MuUKpOoCKOMUYECKHU aHANIKU3 MPEnapaToB MPOBOIWIN C HUCIOIb30BaHUEM
mukpockorna Axio Imager (Carl Zeiss Microscopy GmbH, I'epmanus).

CpaBHEHHE MUTOTHYECKOH AKTHBHOCTH MEXKAY TPYyMNIaMHU TMPOBOAMIN MO t-KPUTEPHIO
CreionenTta. OneHKy pe3ylnbTaToB UTOTEHETHUECKOTo aHaIn3a MPOBOJAMINA MyTEM COMOCTaBICHUS
JI0JIeH KJIETOK C XPOMOCOMHBIMH abeppalusiMi B KOHTPOJIbHBIX M OMBITHBIX CEPUSX IKCIEPUMEHTA.
OCHOBHBIM TIOKa3aTeleM LUTOTCHETHYECKOro JeHCTBUA SBIsUICS % KIETOK ¢ abeppauusMu
XpPOMOCOM. DTOT MOKAa3aTellb PACCUUTHIBAIA WHIWBUIYATHHO IJSI KaXKIOTO JKUBOTHOTO, Pa3/ieinB
CyMMapHO€ KOJMYECTBO KJIETOK C aleppalusiMH, BBIIBIEHHBIX BO Bcex MeTadazax, Ha ooOiiee
KOJIMYECTBO HCCIIEeNOBaHHBIX MeTadas u ymHOKMB Ha 100%. B Ttabnumax mpeacTaBieHBI
CpeIHErpylmnoBble 3HaYeHHUs W cTaHgapTHas omuoOka (SE). CpaBHEHHE 4YAcTOT KIETOK C
abeppaIlisiMi  XPOMOCOM ~ TPOBOIMIM METOXOM . JlOKa3aTeNbCTBOM — IIMTOrEHETHUECKOMH
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AKTUBHOCTHU HMCCICOAYEMOro IIpf€riapara CUYUTAJIW CTATUCTHYCCKH 3HAYUMOC IIPEBBIIICHUC O0JIU
a6eppaHTHBIX KJICTOK B OIIBITC IO CPAaBHCHUIO C HCTaTUBHBIM KOHTPOJIEM.

Pezynemamut u obcysrcoenue

Beenenne camuam berammpa B goszax 500, 1000 MI/Kr He BBI3BIBAJIO H3MEHEHUS
MUTOTHYECKOW aKTUBHOCTH B KJIETKax KOCTHOro mo3ra mblieit (Tabmuna 1). BBenenue npemnapara
B 103¢ 2000 MI/Kr IpUBOAMIO K HEKOTOPOMY CHM)KEHHUIO KOJIMYECTBA MUTO30B Y CaMIIOB, KOTOPOE
ObUIO TPAKTHYECKU JOCTOBEPHBIM IPH B3SATHH 0OOpa3lOB KOCTHOTO MO3ra 4epe3 CYTKH Iocie
BBEJCHUS IMpenapara U MEHee JOCTOBEPHBIM 4epe3 JBoe CyToK. Benenue npemnapara B o3¢ 2000
MI/KT caMKaM He MPUBOAMIIO K CHIKEHUIO KOJIM4ecTBa Aensaumxcs kieTok (Tabnuua 1).

Takum oOpa3om, oJHOKpaTHOE BBeAeHHE berammga He OKa3bIBANIO 3HAYMMOIO BIHUSHHS Ha
MUTOTUYECKYIO aKTUBHOCTh B KOCTHOM MO3re CaMOK. Y caMmIlOB IepopajibHOE BBeJeHUe beramuia
B OOJIBIINX /103aX MOXKET BBI3BIBATH CHIKEHUE JI0JIU JENAIIUXCS KIETOK B KOCTHOM MO3Te.

Haubonee yacto BcTpeuaronumcsi MOBPEKICHUEM OBbLIO HaIWMYWe OJUHOYHBIX M IMapHBIX
¢dparmeHTOB. XpOMOCOMHBIE U XpOMAaTHIHBIE OOMEHBI BCTpeyauch ropaszno pexe (Tabmuna 2). YV
CaMIIOB M CaMOK W3 KOHTpPOJIbHOW Tpymnmbl, momydaBmmx 1% pactBop TBuH-80, cymmapHoe
KOJIMYECTBO MOBPEKIECHHBIX KIETOK OBbLJIO OJIMHAKOBBIM U cOCTaBIsLio 2,5% (Tabnuma 3).

Tabauna 1
KOJIMYECTBO MUTO30B HA 1000 SAJEP ITPU OJJHOKPATHOM BBEJEHWU JEKCTPA3ZUJIA
Tpynna Tlon cpeonee = SE (n)  Omauuue om Konmpois
Kownrpons (1,0% pacteop Teuu-80) CaMIIbI 61,4+3,4(6) —

Kownrpons (1,0% pacteop Teun-80) CaMKH 52,1+6,9(6) t=1,21,
p=0,254
Beramun 500 mr/xr CaMIIbI 53,6+7,2(6) 1=0,99,
p=0,348
Beramuzn 1000 mr/xr caMIibl 57,3£3,0(6) t=0,90,
p=0,387
Beramun 2000 mr/kr CaMIIbI 42,0+£9,1(5) 1=2,16,
p=0,059
Beramug 2000 wmr/kr (24 4 mociie BBEACHHUS  CaMKH 56,0+8,8(6) t=—0,34,
rperapara) p=0,738
beramun 2000 wmr/kr (48 9 mocie BBEACHHS  CaMIIbI 44,7+8,3(6) 1=1,86,
npernapara) p=0,092

CpenHee 3HaYeHUe + CTaHAapTHasd OIIII/I6K3., N — KOJIMYECTBO KUBOTHBIX, t — 3HAYECHUE t-KpI/ITepI/IH
CTLI-O,Z[GHTa, P — YPOBCHb 3HAUYUMOCTHU

OTinune MexIy caMlaMu U caMKaMu B 3TOM rpymme HaOJIroAaloch TOIBKO MO KOJIUYECTBY
MHOXECTBEHHBIX aOeppaumii. CaMKM M3 3TOW TIpyNnbl HMMEIH JOCTOBEPHO MEHbIIE TaKHX
noBpexXAeHHbIX KiIeToKk — p=0,038 mo cpaBHenuto ¢ camiamu (Tabnuna 3). Beenenue berammna
HH B OJIHOM J103€ HE MPHUBOAWIO K YBEIWUYEHUIO HapyleHnil. BBenenne makcumanbHoM 10361 2000
MI/KI TIPUBOJMJIO K HEKOTOPOMY CHIDKEHHUIO KoinyecTBa abeppanuil. Jljis caMOK BBISIBICHHBIE
OTIMYHUS ObUTM JOCTOBEPHBI Ui OOIIEro KOJWYEecTBAa MOBPEXICHHBIX KieTok (p=0,028) m Ha
YPOBHE TEHJCHIIUU (X2=3,81, p=0,051) nns xomuyecTBa KJIETOK C OJWHOYHBIMH (pparMeHTaMu
(Tabmuua 2). CHMKeHue KOJIMYecTBa HapylIeHHH y camioB, nony4aBmux beramun B mpoze 2000
MI/KT, HaOJIOMaloCh TOJBKO B TpPYIIe, B KOTOPOH 3a00p ITUTOTEHETHYECKOTO MaTepHalia
npoBoJMIICs uepe3 48 "acoB 1mocie BBEACHHsS Mperapara. ITO CHIKEHUE ObLIO JIOCTOBEPHBIM IS
KOJIMYeCTBa KIJIETOK C MHOXecTBeHHbIMU abeppauusmu (p=0,005) (Tabmuna 3) u Ha ypoBHE
TEHJICHLINA (x2=3,46, p=0,063) 7151 KONTMYecTBa KJIETOK ¢ mapHbIMU (pparmMenTamu (Tabnuua 2).

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 33



bBroanemens nayxu u npaxmuxu [ Bulletin of Science and Practice
https://www.bulletennauki.ru

T. 9. Ne4. 2023
https://doi.org/10.33619/2414-2948/89

Tabnuma 2

LIUTOTEHETUYECKWI CKPMHUHI KJIETOK KOCTHOI'O MO3T'A MBIIIE [TPU
OAHOKPATHOM BHYTPUXEJIYJOYHOM BBEJAEHUU BETAMU/JIA

I'pynna . Konuuecmeso abeppayuii =
S 3 S o
s x¢ s 8
S 58 = 53
S ~ N\
TS 83 vz B 3 S = 3 : RS
S £2 38 =. 5=z & s 3
S S = 3 % < B g X =
=S = 33 8 ST ot g S
s s 2 ¥ g S8 ¢s85§ > S
S S8 28 §® §5 §g88 8 S =2
] ST S 3 © =9 I =
3 X3 RSO3 3 x5 & R <
S 5 O ¥ S S8 O
= S & §%° =
=S X G
Kontpons (1,0% pactBop TBun-80), camusr 1037 0 36 5 0 9 0 26
Kontpons (1,0% pactBop Teun-80), camku 1258 2 30 2 0 3 0 31
Beramug 500 Mr/Kr, camIgsl 929 1 25 2 0 3 0 25
Beramua 1000 mr/kr, camIibl 1562 0 44 4 0 6 0 39
Bberamua 2000 mr/kr (24 gaca), caMITbl 719 0 28 3 0 5 0 23
beramua 2000 mr/kr (24 gaca), caMKH 1439 1 21 1 0 4 0 19
Beramun 2000 mr/kr (48 yacoB), camIibl 895 0 17 0 1 0 0 18
Tabnuua 3

AHAJIN3 KOJIMYECTBA BCEX ITOBPEX/IEHHBIX KJIETOK

I'pynna Ilpoyenm Omauyue om  Ilpoyenm xnemox ¢~ Omauuue om
NOBPENCOCHHBIX KOHmMpOs MHOHCECMBEHHBIMU KOHmMpOIs
K1emox abeppayusmu
Kontpos (1,0% pactBop 2,93+0,61 — 0,66+0,57 —
TBUHA-80), caMIIbI
KonTpous (1,0% pactBop 2,45+0,67 X220,00 0,21+0,10 x2=4,33
TBHUHA-80), caMKu p= 0,948 p= 0,038
1o 1o
CPaBHEHHIO C CPaBHEHUIO C
caMIIaMH caMITaMH
Beramuz 500 MI/KT, CaMIIbI 3,73+1,09 ¥°=0,07 0,71+0,62 x°=2,40
p= 0,798 p=0,121
Beramua 1000 mr/kr, camIibl 2,33+0,64 X220,00 0,37+0,08 X2=2,54
p= 0,987 p=0,111
Beramuz 2000 mr/kr (24 ), 2,48+1,30 ¥’=0,75 0,35+0,25 x’=0,16
CaMIIbI p= 0,387 p= 0,689
Beramua 2000 mr/kr (24 u), 1,35+0,54 X2=4,83 0,26+0,14 X2=0,04
CaMKH p= 0,028 p= 0,841
Beramuz 2000 mr/kr (48 ), 1,34+0,45 ¥’=0,53 0,00-£0,00 ¥’=7,80
CaMIIbI p=0,466 p= 0,005
3aknouenue

Beenenne beramuma B nmoze 2000 Mr/kr camiiaM  BBI3BIBA€T HEKOTOPOE CHUKCHHUE
MUTOTHYECKOW aKTUBHOCTH KJIETOK KOCTHOTO MO3ra. DTO CHMXKEHHUE MPOSBISJIOCH HA YPOBHE
TEHJICHIIMH KaK B TPYIIE C B3ATHEM MpoO 00pas3IoB KOCTHOTO MO3ra 4epe3 CYTKU MOCIe BBEICHUS
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rpenapara, Tak U B TPYIIE B3STHS MPOO depe3 IBoe CYyTOK. DTOT 3P eKT Helb3sl paccCMaTpuBaTh
KaK HeJIOCTOBEpHBIN, MOCKOJIBbKY JIEHCTBHE Mpernapara OJHOHANPABICHHO B 00euX rpynmnax U mnpu
00bEIMHEHUN BBIOOPOK YpPOBEHb 3HAYUMOCTH MpEBBIMIaeT mopor poctoBepHoctu (p <0,05).
NmeHHo BO3aeiicTBHEM Ha  MUTOTHYECKYIO aKTHBHOCTh Hambojee dYacTo OOBSCHSIOT
MIPOTHUBOPAKOBBIE YPPEKTHI Pa3IMUHBIX TPOU3BOIHBIX, OJTYYEHHBIX U3 KOpPbI Oepessl [4, 5].

[IpoBenenHoe nccie0BaHKe [TOKA3aJI0 MOJIHOE OTCYTCTBUE MyTareHHbIX 3 dexToB beramua
B fo3ax 500, 1000 u 2000 mr/kr npu nepopajibHOM BBeneHNU. MakcumanbHast 1o3a beramuma 2000
MI/KT 00JalaeT HEKOTOPhIM CTA0MJIM3UPYIOIIMM JEHCTBHEM Ha KapHOTHIL. JTOT 3(p¢eKT
MIPOSIBJISIETCS TTO-PAa3HOMY Y CaMIIOB U caMOK. Y camIloB, moiydaBmmx beramun B 03¢ 2000 Mr/kr,
HaAOJI01a7IOCh MEHBIIIEe KOJIMYECTBO KJIETOK C MHOXKECTBEHHBIMU abeppalusMU M KOJIMYECTBa
KJIETOK C TApHBIMU (PparMEeHTaMH, IPUUYEM 3TH OTJIMYHS HAOIIOJAINCH TOJIBKO B TPYIINE, B KOTOPOH
3a00p LUTOT€HETHYECKOTO MaTepHalia MPOBOJMIICS uepe3 48 4acoB mociie BBEACHHs mpenapara. Y
CaMOK K€ B3fTHE IUTOr€HETUYECKOr0 Marepuaia MpOBOAUIIOCH TOJIBKO 4yepe3 24 yaca, U Juisd ATOU
Ipyninbl  ObUTM  BBISBICHBI JIOCTOBEPHBbIE OTJIMYHMS OT KOHTPOJIS JUis OOIIEro KOJIMYecTBa
MOBPEXICHHBIX KJIETOK, a JJIs KOJMYECTBA KJIETOK C ONWHOYHBIMH (pparMEHTaMH 3TH OTIHYHUS
BBISIBIISUTMCH Ha YPOBHE TCHICHITHH.

HecomHeHHO, MOMHOrO CpaBHEHUS C caMIlaMH [0 PA3IAYUI0 BPEMEHH BO3JCHCTBUS
mpernapara npoBeCTH HEBO3MOXKHO, TEM HE MEHEE MOXKHO MPEATNOJIOKUTh, YTO Y CAMOK BO3JICHCTBUE
mpernapara TMpOSBISIETCS paHblle, 4eM y camuoB. [lomoOHOe BpEeMEHHOE pasindue MEeXay
BO3/ICHCTBHEM TMpENapaToB HAa CaMIIOB M CaMOK II0Ka3aHO M Ui JAPYTrUX TIpernaparoB [6].
AntumyrareHHblii 3¢ ¢dekt Oonbinold 103bl  berammupa, KOHEYHO, TPOSABISAETCS C HU3KOH
CTaTUCTUYECKON 3HAYMMOCTBIO, HO ITO MOXET OBITh CIIECTBHEM HH3KOTO YpOBHs abeppaluii B
KOHTPOJIC U TIPOSIBJICHWEM aHTUMYTAareHHOro 3(pQeKTa, 3aperuCTPUPOBAHHOTO Ui TPUTEPIICHOB,
MOJTy4eHHBIX U3 Oepessl [7—-10].
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AGRIS F60

JUHAMUKA UBMEHEHUA BUOJIOI'MYECKHN AKTUBHBIX BEIIECTB
B IIVIOJAX PAZHBIX BUJIOB BOAPBIINIHUKA Crataegus L.
B 3ABUCUMOCTH OT YCJIOBUM XPAHEHMS

©Aébo6acosa T. IO., kano. 6uon. Hayk, Azepbatiodicanckuli 20cyo0apcmeeHHblil
azpapuwiii yHusepcumem, 2. baxy, Azepoatioxcan

DYNAMICS OF CHANGES OF BIOLOGICALLY ACTIVE SUBSTANCES
IN THE FRUIT OF DIFFERENT SPECIES
OF HAWTHORN Crataegus L. DEPENDING ON STORAGE CONDITIONS

©Abbasova T., Ph.D., Azerbaijan State Agricultural University,
Baku, Azerbaijan, abbasov2020@mail.ru

Annomayus. Tlpu xpanenun mnonoB Crataegus pentagyna Waldst. et Kit. ex Willd. u
C. caucasica K. Koch B 3amopoxkeHHOM Buje uepe3 6 MecsueB KoindecTBO BuTamuHa C
yBenuunBaeTcst Ha 20-25%, xarexuHoB Ha 45-55%, kapotuHOMIOB Ha 20-25%, (h1aBOHOMIOB Ha
5-10%, neiikoanTonuranoB Ha 30—35%, XJIOpOreHOBOM KUCIOTHI cCHUX)aeTcst Ha 8—10%, aHToIMaHOB
yBenunumnBaetcst Ha 6—10%. KonudecTBo Ononornyecky akTUBHBIX BellecTB cHUkaeTcs Ha 20-25%
IIpU CYyHIIKE IJIOA0B Pa3HbIMH criocobamu, ¢ dukcanueir mpu 120°C, 20°C, 70°C u 6e3 ¢pukcanmu
npu 20°C, 70°C. Jlydmme MeToAbl CYIIKH: BaKyyMHas W CyONMMalnMOHHAas cymka. [Ipu cymike
JaHHBIM CIIOCOOOM MOTEpH OUOIOTUYECKU aKTUBHBIX BEIIECTB COCTABISIIOT 5—8%.

Abstract. Crataegus pentagyna Waldst. et Kit. ex Willd. and C. caucasica K. Koch when
the fruits of the species are stored frozen after 6 months, the amount of vitamin C increases by 20-
25%, catechins by 45-55%, carotenoids by 20-25%, flavonoids by 5-10%, leucoanthocyanins by 30-
35%, chlorogenic acid is reduced by 8-10%, anthocyanin is increased by 6-10%. The amount of
biologically active substances is reduced by 20-25% when drying fruits in different ways, with
fixation at 120°C, 20°C, 70°C and without fixation at 20°C, 70°C. The best drying methods are
vacuum and freeze drying. When drying by this method, the loss of biologically active substances
is 5-8%.

Knrouegvle cnosa: OO0SpBINIHUK, (IABOHOMUJIBI, KaTE€XWH, KapOTHHOUBI, XJIOPOTEHOBAS
KHCI0Ta, (PaKIMOHUPOBAHUE.

Keywords: Crataegus, flavonoids, catechin, carotenoids, chlorogenic acid, fractionation.

B pesynbrare UWHTEHCH(QHUKAIMH MPUPOIHBIX IPOLECCOB, 3arpsA3HSIONIMX MPUPOAY,
aHOMAaJIbHBIX M3MEHEHUH KJIMMAaTa, pa3jIM4HOIO poJa aHTPOIIOTEHHBIX BMELIATENIBLCTB B IPUPOAY,
YBEJIIMYEHUS] KOJIMYECTBA PpaJUAllMOHHBIX M MAarHUTOU3JIYYarOUIMX YCTPOMCTB, YMEHBIIECHUS
HKOJIOTUYECKH YHUCTBIX NPOAYKTOB MHUTAHUS, 3arps3HEHUs OKpYXaroulell cpeapl pa3inyHbIMU
MyTareHHbIMH, KaHLEPOT€HHbIE, PaJMOAaKTUBHBIE BEIIECTBA, BO3HMKAET CTPECCOBas CUTYallUd,
HapyLIalTCcs HOpMallbHbIe OOMEHHBIE MPOIIECCHl B OpraHU3Me, MOBPEKAAIOTCSA KJIETKH U TKaHH,
ocnalnsercs MMMYyHHas CHCT€Ma. OTO BBI3BIBACT OBICTpOE pa3BUTHE MHOTMX 3a00JeBaHUH,
O0COOEHHO CEeplIeYHO-COCYAMCTBIX, HEPBHBIX, OOJNIE€3HEN OpraHOB IUIIEBAPEHUS, PaKa, CaXxapHOIoO
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nuabera, rematuta M Ipyrux 3aboseBaHuil. MeTUIUMHCKUMU HCCIEI0BAaHUSIMU YCTAHOBIIEHO, YTO
OMOJIOTMYECKH aKTHUBHbBIE BEIeCTBA, OOJIAJalONIie AHTUOKCHAAHTHBIMM U aHTUMYTareHHBIMU
CBOMCTBaMH, SBISIIOTCS Haubojiee A(PQPEKTUBHBIM CPEACTBOM MPOQWIAKTUKA M JICUYCHHS STHX
3a0oneBanuii [16, 18].

Onopa Aszepbaifxkana Oorara pacTEHUSMH, CONEPKALIMMH pa3IHYHble OHOJIOTHYECKH
aKTUBHBIC aJKAJOWABI, (hIAaBOHOW[IbI, AHTOIMAHBI, KapoOTHHOUABI [5, 6], 3upHble Mmacma [4],
kymapunbl [10] u gpyrue BemiectBa. bosippuunuk Crataegus L. Buapl cemelictBa Po3oBbie
(Rosaceae Juss.) 3aHuMaroT 0coboe MECTO CpeAW pPacCTeHHU, pPacIpOCTPaHEHHBIX BO (rope
AzepOarimxana, 6jaromapst UX MUIICBOW U METUITMHCKOM IIEHHOCTH [8].

JleyeOHBIE ¥ THIIEBBIE CBOICTBA IJIOJOB OOSIPBIIIHUKA SIBISIOTCS  CBHIPbEM  JUIS
MIPUTOTOBJICHUS HEKOTOPHIX MEIUIIMHCKHUX MPENapaToB U MPOAYKTOB MUTaHus. J{Jis KCTIOIb30BaHUs
IUTONIOB, COOpPAHHBIX Ui STHX LeJeld B TEUEHHE BCEro roja, MPEACTaBIseT 3a/jada HayyHOro U
HKCHEPUMEHTAJILHOTO 3HAYCHUS M3YyYCHHE MU3MEHEHUSI B HUX OMOJOTMYECKH aKTUBHBIX BEIIECTB B
3aBUCHMOCTH OT yCJIOBHIl XpaHeHus. [l perieHus 3Toil 3ajauu Mbl IOCTaBWIIN Tepes co0oi 11elb
M3YYHUTh YCIIOBUS XPAHCHHS TUIOZ0B OOSIPHIIITHUKA.

Mamepuan u memoosi

OOBeKTOM HccieoBaHus ABISAIOTCS BUIbI OospbiiHuKa (Crataegus L.) cemeiictBa Po3oBbie
(Rosaceae), pacnpocTpaHeHHble B ceBepHOl uactu Manoro KaBkaza (B mpenenax
Azepbaiimkanckoil PecryOnmkn): 60spbIliHUK TSTUTHE3NHBI — Crataegus pentagyna Waldst. et
Kit. ex Willd. 6ospeimank kaBkasckuii — C. caucasica K. Koch. Marepuanom wucciaenoBaHus
CIlY’KWIN IUIOABI, JTUCThSl U LIBETKU YKa3aHHBIX BUAOB. Marepuan Ui aHaiau3a coOpaH B Jecy y
cena Torana [eirenbCckoro agMUHHUCTpAaTUBHOTO painona, 1200-1250 m nanm ypoBHem mops (C.
pentagyna), B kycrapuukax (C. caucasica) B npenropesax rop Jamkecana, [llamkupa, u Janruuya.
I'epbapHble Marepuanbl, cOOpaHHbIE B paiioHe HccieqoBaHuM, ObU u3ydeHsl (¢ nmomombio T. A.
I"acbIMOBOI1) Ha OCHOBE repOapHbIX 00pa3LOB BUAOB, XpaHAIIUXCSA B repOapHOM (OHJE UHCTUTYTA
00TaHWKM MHUHUCTEPCTBA HayKHu M 00pa3zoBaHus AsepOaiipkanckoi Pecryonuku. Hazanme pona u
coOpaHHBIX BHJIOB ompeneneHo mo «dmope AzepOaiimkana» [11], «®Pnope Kaskazay [12], «Dmope
CCCP» [13], a Ha3Banue HekoTOpbIX BUOB ycTaHosieHo C. K. YUepenanosoii [15].

Jlns obuiero aHanu3a IUIOABI cobupanu B ¢aze mojaHoro cospeBanus. Ilmoasl oTOupanu mo
Hopmam (opma, 1Bet, pasmep). CpenHuil Bec Kaxaoro oOpasua coctasisin 0,5 kr. L[BeTtku u
JUCTBbsl cobupanu B (a3pl OyroHH3anuu, OYTOHM3AllMM U TOJHOTO PAcKpbITUS IBETKOB [14].
buoxumuueckue W XMMHUYECKHE HCCIEIOBAHMS TPOBOJWIM Ha CBEXECOOPaAaHHOM WU
¢buKcrupoBaHHOM Marepuane. PacTutensHbIil MaTepuan i XMMHUYECKOTo aHajau3a Opaiu Bceria B
OZTHO M TO e BpeMmsl cyToK (Mexay 11-13 gacamn). [1noasl xpanunu nByms crocobamu: ) miuozst
3amopakuBainu U xpaHwiu npu —8°C; II) mmomsl cymwin Opu pasiIUyHBIX TeMIleparypax u
METOZIOM BO3TOHKU M XPAaHWJIU B TeUeHHE 6 Mec. AHAIM3bl XPAHAIIMXCS IUIONOB IPOBOJWIM OIUH
pa3 B Mecalu. B uccinenoBaHUSAX MCHOJIBb30BAIM TPABUMETPUUYECKUMN, KOJIOPUMETPUUYECKUM,
CIIEKTPOMETPUYECKHH, Xpomarorpaduuyeckuii MeToAbl. ANPOOMPOBAaHO MHOXKECTBO METOJOB
OTIpe/IeTICHUs] KOJMYECTBEHHOIO U KadeCTBEHHOIO COCTaBa KaXKIOTO BEIECTBA U BBIOPAHBI
Haubonee ynooHsle. KonmuyecTBo aHTOIMAHOB M JIEHKOAHTOLIMAHOB B IUIOAAX ONPENENSUIN I10
metony Cysiina T. u Xwmnca B. [17] E. H. HoBpy3oB u ap. Cnoco6 moaucukanuum mo [7],
¢naBononioB B. M. Ilerpeuenko u np. [9], karexunos M. H. 3anpomeroB [3], Butamun C mo
Merony Tunemanca B. U. [lesarauH [ 1], kapotunonasl. Ee mpoBonumu mo merony JlopoaHesoit [2].

Pesynomamot uccnedosarnus u oocyscoenue

B pesynbrare uzyueHus BIUSHUS 3aMOpakKMBaHMs Ha OMOJOTMYECKU AaKTUBHBIC BEIECTBA B

IUIOAAX B PAacCMaTpyUBaEMbIl NEPUOJ YCTAaHOBJIEHO, YTO MPOLECC 3aMOPAKMBAHUSA HEOIMHAKOBO
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BJIMSIET HA U3MEHEHHE BEIIECTB Pa3IMYHON MPHUPO/BI B IJI0JaX, HO TAK)KE 3aBUCUT OT BHJIa JAHHOTO
¢bpykra. Takum obpazom, konudecTBo BuTamMuHa C B 11es1oM yMeHbIIuiIoch Ha 20—-25% B TeueHue
6 mecsiteB. bonbiiee xomudyectBo ButamuHa C cocrasnser 111,2% y C. pentagyna n 93,2% y
C. caucasica, 4YTO MOXHO OOBSCHUTH OOHJIMEM AaHTOIMAHOB, SBIAIONIUXCS CHHEPIUCTAMH

Butamuna C, B mogax C. pentagyna u C. caucasica.

Tabmuma 1
BJIMAHUE TTPOMOPAXKXMBAHUA HA U3MEHEHUE BUOJIOTMYECKH AKTHUBHBIX BEHIECTB
B IVIOAAX BOAPBIILIHUKA, MI" % HA CBIPYIO MACCY

Buo Cocmosnue
n10006 3
- - 3 3 3 S s
3 g = 3 = S = 5
§ Q v Q 3 S % )
S Y N © s ~ S 5
S S < = = 5 S
& X S < S 5
C. pentagyna cBexwue 138,0 2,4 498,5 387 2262,1 257,1 65,3
3aMOPOKCHHBIC 112,2 3,0 2494 350 2284,2 182,4 62,7
C. caucasica cBexue 118,2 2,7 682,3 317 1894,3 339,5 120,3
3aMOpPOKCHHBIC 93,2 3,35 3441 262 1983,7 234,3 116,7

B cBexecoOpaHHBIX IUIOJIaX BCEX BHJIOB YBEJIMYMIJIOCH KOJIUYECTBO KAPOTHHOMAOB Ha 20—
25%. B ommmune ot ButamuHa C KOJIMYECTBO KaT€XMHOB YMEHbIINIOCHh HA 45-55%. KonnuecTBo
AHTOIIMAHOB, (DITABOHOMIOB W XJIOPOTEHOBOW KHCJIOTHI B 3aMOPOKEHHBIX (PpyKTax oOCTaBaIOCh
xopomuM. Yepe3 6 Mecs1eB KOTMUECTBO (DIIABOHOMAOB B 3aMOPOXKEHHBIX TUIO/IaX YMEHBIIMIIOCH Ha
37 mr% u 35 mr% y Bunos C. pentagyna u C. caucasica COOTBETCTBEHHO.

KonnuecTBo aHTOLMAHOB B 3aMOPOKEHHBIX ()PYKTaX HEMHOIO IMOBBIIIEHO IO CPABHEHUIO C
APYTUMH TIOTH(EHONaMH. JTO yBEIMYEHHE, BEPOATHO, CBS3aHO C YMEHBIICHHEM KOJIMYeCTBa
Omm3kuX K HUM (ruaBoHOUIOB. KonmmyecTBO NEHKOAHTOIIMAHOB PE3KO yMEHBINMIOCHh. BecbMma
BEPOSITHO, YTO 3TO YMEHbIIEHHE ObUIO BBI3BAHO UX PaA3JIOKEHHUEM B IpoOllecce 3aMOpaxkuBaHus. B
CJIy4ae XJIOPOT€HOBOM KHMCIIOTBI 3TO CHHKEHHE U3MEHUIIOCH 1O HE3aMETHOM CTEIICHHU.

Taxke M3ydaaum KM3MEHEHHE KOJIMYeCcTBa OMOJIOIMYECKH AKTHUBHBIX BEIIECTB IPHU Pa3HbIX
pexxuMax cymku mionoB. [lomydeHnHble pesynbrarsl mpuBeneHbl B Tabmuue 2. [lpu Quxcanyu
ButamMuHoM C monoB BunoB C. pentagyna n C. caucasica npu 120°C u cymke npu 20°C u 70°C
OMOJIOTMYECKHN aKTUBHBIE BEIlECTBA MEHEE MOABEP)KEHbl BOCCTAHOBIEHMIO. JIydine pe3ynbTarsl
naer ¢ukcarms npu 120°C u cymka B Bakyyme. [Ipu Ttakoii cymxke B muomax C. pentagyna
coxpansiercss 95% Butamuna C. B mporecce CyOmMManMOHHON CYIIKM COXpaHSETCs OOJbIe
ButamuHa C. 31ech norepu coctaBisitotr 2—3%. Kaporunsl Tepsitorcst 6oee yem Ha 50% 1ipu Bcex
BapuaHTax CymKH. OH OCTaeTcs MOJTHOLIEHHBIM TOJIBKO NPH BaKyYyMHOM M CyOTUMAlMOHHOM CyIIKe.

Kak m B mpouecce 3aMOpakMBaHMsI, KOJIMYECTBO KATEXWHOB PE3KO YMEHBINAETCS IpPH
pa3nuuHbIX mpoueccax cymku. Kak u Buramun C, KaTeXHWHBI XOPOLIO COXPAHAIOTCS IPU BaKyyMHOMN
U cyONMMalMOHHOM cylike. BecbMa BepOsITHO, YTO aKTUBHOCTh (hepMEeHTa MoIN(EHOIOKCHAa3bl He
npeKpalaiach NOTHOCThIO pH pukcaruu npu 120°C.

Conepxanue (hIaBOHOMIOB B IJIOJaX OOSPBIITHUKA MSATUTHE3IHOTO CHMXKAaeTcs Ha 26—298
Mr% B miporiecce cymku. Hanbompiee cHmkenne Obuto 3adukcupoBano npu temmeparype 120°C,
npu cymke 120°C u npu cymke Ha Boszayxe 20°C. Haubosblliee CHIKEHHE COAEpKAHUS
aHTOIIMAHOB HaOmonanoch npu ¢uxkcauun u cymke npu 120°C, MuHUMalbHOE — TIpU
CyONMMManMoOHHON cymike. Takoe e W3MEHEHHWEe HaOIIoaloch W B IPOIECCEe CYIIKH IUIO/IOB
OOSIPBIIIIHUKA KaBKa3CKOTO.
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Tabnuma 2
BJIMSIHUE IMTPOLIECCA CYIIKU B ITIOAAX C. pentagyna Waldst. et Kit. ex Willd.
u C. caucasica K. Koch HA U3SMEHEHHWE BUOJIOTMYECKU AKTUBHBIX BEILECTB
(Mr % Ha chIpyrO Maccy)

Peorcum cywxu

3

5 S g 3 3 S S S

: s 5 O ¥

& = = 'S < = S =

C. pentagyna
KouTpoub cBeXHit 1101 143,4 2,7 595,4 720,3 3105,1 275,0 78,3
120°C ¢wukcarms u 70°C cymka 87,0 0,9 247,1 627,4 2803,0 217,1 69,3
120°C ¢ukcarms u 20°C cymka 131,2 0,6 386,3 517,7 2935,3 201,3 70,5
120°C ¢ukcanus u cymika 102,6 1.4 246,2 435,3 2617,4 189,7 61,3
Cymika mpu 70°C 68,7 1,7 366,5 612,1 2206,7 205,8 68,9
Cymika npu 20°C 97,8 1,3 441,3 422,0 2805,1 204,3 64,3
Cymika B BaKyyMe 127,8 2,2 488,1 668,4 2928,4 257,4 71,2
Cy1ika rnpu cyoaumanuu 139,0 2,6 587,4 718,0 3097,2 253,0 71,9
C. caucasica
Kontpons cBexuit mion 138,7 3,04 2401 628,5 2939,4 273,2 48,4
120°C ¢ukcarus u 70°C cymka 89,5 1,05 102,5 505,4 2704,3 179,6 30,4
120°C ¢wukcarus u 20°C cymka 98,7 2,11 1447 416,7 2801,2 193,4 30,2
120°C ¢ukcarus u cynika 73,2 1,31 128,4 365,4 2864,1 181,3 30,0
Cymka ipu 70°C 65,8 201 136,5 487,3 2307,7 207,4 39,3
Cymika npu 20°C 79,3 1,71 2158 511,7 26614,1 217,3 34,5
Cymika B BaKyyMe 121,3 2,66 2294 503,4 2857,1 248,3 40,4
Cymika rpu cyommumanun 134,2 2,94 2324 601,4 2901,3 251,4 42,8
Buwigoo

Wtak, 111 coXpaHeHHUs] BBICOKOTO KOJIMYeCcTBa OMOJOTMUYECKH aKTUBHBIX BEIECTB B IUIOAAX
OOSIPBIIIIHUKA U JJIs1 TIOJIyYEHUSI ChIPbs C BBICOKOW OMOJIOTMYECKON LEHHOCTHIO Ui JajbHeHIIero
HCIOJIb30BaHUSl HEOOXOAMMO 3aMOpaXUBaTh IJIOAbl M HCIOJIb30BaThb BaKyyM U CyOJIHMMallUIO,
BMECTO CYIIKH OOBIYHBIM METOJIOM.

Jlns mepBoro xpaHeHHe (PYKTOB METOIOM 3aMOpPaXHMBAaHUs HE IieJIecooOpa3Ho, Tak Kak
TpeOyeT CTPOUTENbCTBA CKJIAJOB C XOJOIWUIBHOM CHUCTEMON W HAJIWYWS CHEIHATbHBIX YCJIOBHH,
TpeOyIOIUX ONpPEEICHHbIX 3aTpaT. B cBsA3u ¢ yeM JOBOJIBHO YIOOHO HCIIOJIb30BaTh BaKyyMHYIO
CYIIKY, OCOOCHHO CYILIKY CyOnumanue.

ITpu 3KcTparupoBaHUU IJI00B, MOJIYYEHHBIX JaHHBIM CIIOCOOOM, Ha MOJYYEHHE SKCTPAKTa
pacxoayeTcsi MeHbIIIe SKCTPAareHTa 1Mo CPaBHEHUIO C ChIPbEM, MOJIYYEHHBIM MpPH JIPYTHX crocodax
CYIIKH, a OMOJIOTMYECKH aKTHBHbBIE BEIIECTBA MOIYYalOTCS MOJHOCTHIO U SBJISETCS SKOHOMUYECKU
3¢ (GEKTUBHBIM METOJIOM.
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Annomayus. BrniepBble TPOBEJEHO HCCIEIOBAHHWE IO YCTOHYMBOCTH T'€H-HOKAyT COPTOB
XJIOMYATHUKA K MMAayTUHHBIA Kiewmy Tefranychus turkestani. Pabora npoBonuiach B TeueHue 2018—
2021 rr. DHTOMOJIOTHYECKAs YaCTh MCCIIeIOBaHNUS BKIIIOUAIa 3ydyeHHE (DEHOJIOTHYECKOTO Pa3BUTHUS
[AyTUHHOTO KJIEIla B COOTBETCTBHMM, U3YyUEHHE 3aCENIEHUs] U BPEJOHOCHOCTH MAyTHHHOIO KJIella.
[TapannenbHo U3ydanach ypoxKaHOCTh XJIONKA-ChIPIA, NEPCHEKTUBHBIX TMOPUIHBIX KOMOMHAINH,
JUHUA W COPTOB XJOMYaTHWKA. [IpWBEIEHBI CBENEHUS O TPOBEACHHBIX ONBITAaX. BBISBICHBI
YCTOWYUBBIC JIMHUHU, THOPHUIBI, KOTOPBIE MOTYT OBITH MCHOJB30BAHBI Il CO3JAHHSI HOBBIX COPTOB
XJIOITYaTHUKA.

Abstract. For the first time, a study was conducted on the resistance of gene-knockout
varieties of cotton to spider mites Tetranychus turkestani. The work was carried out during 2018-
2021. The entomological part of the study included the study of the phenological development of
the spider mite in accordance, the study of the colonization and harmfulness of the spider mite. In
parallel, the yield of raw cotton, promising hybrid combinations, lines and varieties of cotton was
studied. Information about the experiments carried out is given. Resistant lines and hybrids have
been identified that can be used to create new varieties of cotton.

Knrouesvie cnosa: XnOMYaTHUK, TEHOMBI, T€HOTHUIbI, TYPKECTAHCKUW MayTHHHBIA KJell,
ruOpuabl, copra.

Keywords: Gossypium, genomes, genotypes, Tetranychus turkestani, hybrids, varieties.

B Hacrosimee BpeMs B pACTEHUEBOACTBE WIMPOKO MCIOJB3YETCS CO3AAHUE KYJIBTYPHBIX
COPTOB pPAacCTEHW Ha OCHOBAaHMM T'€HETUYECKOM WH)KEHEpUH. B XJIONKOBOJACTBE NEHHBIMHU
MpU3HAKAMU SBISIFOTCS: XO3SIMICTBEHHAs [IEHHOCTh, CKOPOCHENOCTh, YCTOHYMBOCTh K OOJE3HSAIM U
BpEIUTENISIM, BBICOKasg YpOKaliHOCTb. B mocnegHee Bpems u3-3a  paclIpOCTPAaHEHUS U
BPEIOHOCHOCTH COCYIIMX BPEAUTENEH, B TOM YHCIIE€ MAyTHHHOTO KJIENa, MOTEPU ypoxkKas XJIOMKa-
ChIpIa JOCTUTAIOT 110 25% [1].

O]
E Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 44



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Ned. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/89

Bo MHOrMX XJIOMKOCEIONIMX CTpaHax MHUpa HA MOJAX HAXOIAT 10 S5 BUIOB Bpenurtenei. B
VY30ekucTaHne Ha XJIOMKOBBIX MOJISIX PACIPOCTPAHEH TYPKECTAHCKUI MTayTHHHBIN KienT [2].

JIOCTaTo4yHO MOJIHO M3y4YeHa BPEAOHOCHOCTh M pa3paboTaHa TaKTHKa OOpPHOBI C MAayTHHHBIMU
KJICNIaMH Ha XJIOMYaTHWKE. BpipaboTaHbl KPUTEPUU HKOHOMHUYECKOTO IOPOTa BPEIOHOCHOCTH
(OBII), yncnenHocTH KJiela Ha XJIomyarHuke [3].

Ho oaHuM 13 m1aBHBIX yCIOBHM ycnexa, KOTOPBIA MPeaoTBpAIlaeT, IOTEPH ypoXKas XJIOMKa-
CBIpIIa OT MMAYTUHHOTO KJIEIIa SBJSETCS MPOBEACHHE MPOPUITAKTHUSCKUX MEp 3allUThI JIO0 Iepexoaa
BPEIUTENS C COMYTCTBYIOIINX KYJIBTYP HEITOCPEICTBEHHO HA XJIOMUYATHUK [4].

B nocnennee BpeMsi BeyTcs HCCIEIOBAHUS MO CO3aHUIO COPTOB XJIOMYATHUKA, YCTOWUUBBIX
K MayTHHHOMY KJICIly M JAPYTUM COCYIIMM BpeauTensM. J[aHHOe ucclieoBaHHWE HANpaBiIeHO Ha
BBISIBJICHHE YCTOWYHMBBIX OOpa3loB K KICNy CPEAW MEPCIEKTUBHBIX THOPUIHBIX KOMOWHAIIHIA,
JIMHUN U COPTOB XJIOMYATHHUKA.

Uccnenosanus npoBoawinck B 2018-2021 rr. OnbIThl OCYIIECTBIUIA B 2 3Tana: Ha 1 3Tamne
(3HTOMOJIOrHYEeCcKas 4YacTh) MPOBOIMIN U3ydeHHE (DEHOIOrMYeCKOro pa3BUTUs MAyTHHHOTO KJela B
COOTBETCTBUHM C JIWHAMUKON pPa3BUTUSI XJIOMYATHUKA, M3yYCHUE 3aCEICHHE M BPEIOHOCHOCTHU
MayTUHHOTO KJjema. Takke TMpOBENCHO H3YyUYEeHHUE YPOXKAWHOCTU XJIOMKA-ChIpIA, PACTCHHI
XJIOMYaTHUKA, IEPCHIEKTUBHBIX THOPUIHBIX KOMOMHALIUY, JIMHUN U COPTOB XJIOMMYATHUKA.

Memoouku uccneoosanuti

PaboTsl mpoBenens! B LlenTpe reHoMukn u OnonH(GOpPMAaTHKHU. 32 OCHOBY pabOThI OblIa B3sITA
Meronuka Anumyxamenoa C. H. u gp. [5]. OnbeITel NpoBOAMINCH B TEIUIMIE B TPEXKPATHOU
MOBTOPSIEMOCTH, M PAaHJAOMH3UPOBAHHBIM OJIOKOM, HA MOJISAX SKCIIEPUMEHTAIbHBIMH Y9aCTKaMHU.

Ha Bropom sTane npoBoanaoch n3yuyeHue MoseKylsapHbiMU Mapkepamu [13P s BbisiBIeHUS
u co3ganusa JJHK nupamMubel yCTOMYHUBOCTH.

Hcnonp30Bany npeiBapuTeNbHO 3apaKeHHbIE JIMCThS XJIoMmyaTHuKa. M3 00pa31ioB Mmoixy4eHbl
renombl JIHK (meronuka CTAB).

[IpenBapurenbHO 3amMopaxkuBainu U KaxabsiM nosnydeHHelM JIHK, npensapurensHo cinenana
anektpodopes ¢ remsimu 0,9% araposa, a Takke BU3yaJdbHBIE comocTaBienne ¢ Tounbidi A JIHK
KoHUeHTpau. KoHleHTpauus npuseneHa paboyell KOHUEHTpaluu (25 HI. /MKII) U COXpaHEHa -
20°C. IlpoBeneH MONEKYISApHBIA CKPUHUHI 0OOpa3loB MpPHU TMOMOLIM T€HETHMUYECKH OOEIECHHBIX
MapkepoB, aHanu3 [13P.

[lepBuuHas o00paboTka (QEHOTUNMYECKMX M TEHOTUIIMYECKUX JIaHHBIX IpOBEJIEHA C
ucnonb3oBaHueM nporpamMmmel Microsoft® Office EXCEL 2013 [6].

B wucciaenoBaHusSX MCMONB30BAM MECTHBIE U 3apyOeXHblE CeleKUMH 26 THOPUAHBIX
KOMOMHAIWH, TMHUNA U copToB xjomuatHuka. WR-1, WR-2, WR-3, WR-4, CSB-5, CSB-9, CSB-14,
CSB-18, WR-1 (BC,F;) x Porlock-1, WR-2 (BC,F;) x Porlock-2, WR-3 (BC,F;) x Porlock-3, WR-
4 (BCF,) x Porlock-1, WR-6 (BC,F;) x Porlock-4, WR-6(BC,F;) x Porlock-6, L-91, L-92, Acala
3080, Fibre Verte, C-4880, Delta pine, New impere, T-18, GNA, C-6524, Namangan-77, Porlock-1.

Pesynomamet uccneoosanuii

B 2018-2021 roasl uCHbITHIBAIMNCh THOPUIHBIE KOMOWHAIIUM, JIMHUA U COPTA XJIOMYaTHHUKA
[0 KOJIMYECTBY IMOBPEXACHUN HaHeceHHBIX Ietranychus turkestani (Ugarov et Nikolskii, 1937)
PacTeHMSIM XJIOITYaTHUKA.

OmnpeneneHre YMCIEHHOCTH MAayTHHHOTO KJ€lla U BBIHOCIMBOCTU PAacTEHUI MPOBOAMIIACH
METOJIOM MOJIEIBHBIX PACTEHHM, T. €. BhIIEIAI0Ch Mo 10 3apaxkeHHbIX pacTteHud m 10 — He
3apaXKEHHBIX Ha y4acTBOBABIIMX B JKCIIEPUMEHTE MEKBMJIOBBIX, MEKCOPTOBBIX M MEXJIMHEWHBIX
rUOPUIHBIX KOMOMHAIUSAX, JIMHUSAX, COPTAX OJTHOBPEMEHHO.
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Yuerbl UYHMCIEHHOCTM NTPOBOAWIWCH Kaxkzawble 10 gueir. Jlnsg 3TOoro ¢ Kaxaoro
STUKETUPOBAHHOTO pacTeHUsl Opanoch MO TPH JIMCTKA C HUXKHETO, CPEHEro M BEPXHEro SpycoB
pacreHus.

[TayTvHHBIN K€ 3MMOBaJI OIUIONOTBOPEHHBIM. [IepBble CaMKU IOSBUIINCH B IIEPBOM JeKae
MapTa, Korja Temmneparypa Bozayxa gocturia 11-14°C (Tabmuna 1).

Tabmuna 1
OEHOJIOTMYECKOE HABJTIOAEHUE 3A PASBUTHUEM T. turkestani HA SKCITEPUMEHTAJIBHOM
VYACTKE HEHTPE TEHOMUKHNU U BUOMHOOPMAILIMU B 2021 .

SuBapr | depanb Mapt Anpenb Mait Wronb Hrons ABryct Cenrs6ps | OKTA0pH
1(2(3(1}2|3|1|2|3|1}2|3|1|2|3|1|2|3|1|2(3 (1|2 |3 |1|2|3|1{2|3
QL2929 -|*|O]-|*]|0
11812 -1+
Q Q13|0]-
31 38|0]|-
QL2 -]+
4150 |-
31+
13101 J
BBIXO]] U3 3UMOBKH § BECEHHHUE FeHepaluu 6 | Q2+ 2
71 -
+10
3|+|o0
o3| |+
81211 |J-
910 | Q|+
018]- |3
JIETHE-OCEHHHUE TeHEepaLuu A
111
3UMHHE TeHEPaITuH 113|4(0/0]0]|0]0
1 0
2
Ilpumeuanue: @ — camxu, 0 — 510, & — caMIpl, - — JUYMHKH, IpoToHuMDa, aAeiiuronumda, + —
uMaro
MecTOo 3MMOBKM — XJIONKOBOE IIOJE MEXKH, OIABIIAs JIMCTBA, Pa3BUJIIKU JEPEBHEB

IIENTKOBUIIBI, & TAK)KE 3UMYIOIINE COPHSIKH, T'y3amnas. B mepBom ciiydae BpeqUTeNnsb MepeMeniacTcs ¢
TOJIsI TPU YOOPKE XJIOIKA CHIPIIAa HA XHUPMAHBI, MECTa C PA3IUYHBIMU PACTUTEIHHBIMUA OCTAaTKAMH U
rysamnaeM, KOpoOOYKaMH, CTBOPKAaMH, a 3aTeM BECHOW BO3BpAIlacTCs HA IOJS C IOJMBAMHU, C
BHECEHHEM YI0OpeHHil, IpU MepeBO3Ke CeHa, BETBEW MIEIKOBHUIIBI, pab0Tax, MPOBOJUMBIX Ha IOJE,
BeTpoM. Bo BTOpOM ciyuae, mepe3rMOBaBIINE Ha BCHAXaHHBIX XJIOMKOBBIX MOJSIX 0COOM, BECHOM
TIEPECEIIIOTCS TS OTKIIAJKH SIUI] Ha COPHSAKH 0 MEKaM, Ha PACITyCTHBIIIHECS JIUCThS JICPEBHEB U
3aTeM Ha ITOCEBBI XJIOIMYATHUKA W JIPYTHE KYIBTYPHI C BOCXOISIIUMH BO3IYIIHBIMH ITOTOKAMU U
BETPOM, a TaKKe C TMOJUBHOU BOMOW. BecHoil 00pa3oBBIBalOTCS KOJOHMHU KIENIA Ha COPHSKaX,
menkoBuile 10 8—10 5K3./MTUCT, a 3aTeM ¢ MOMOIIBI0 BO3AYIIHBIX MOTOKOB HACTYMAET MacCOBOE
3apakeHUE XJIOMYaTHHKA.

[Tocite mepeceneHns Ha XJIOMYATHUK B HAIIEM OMBITE B (pa3e MEpBBIX HACTOSIIUX JIUCTHEB
HauMHaIach OTKJIaAKa vl OoT 2,3 A0 9,2 mIT., B TeYeHHUE >KU3HU, HA CPEAHEBOJIOKHHUCTHIX JTHMHHSX,
rubpuaax, obpasnax: CSB-5, CSB-9, CSB-14, CSB-18, WR-1 (BC,F,) x Porlock-1, rne B Teuenue
20-45 nHeii B cpenHeM mi1onoBUTOCTh cocTtaBmwia 80—110 smm. Ha npyrom ucxogHoM, THOPUTIHOM U
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JTuHeWHOM marepuaie, TakoM kak: WR-2 (BC,F;) x Porlock-2, WR-3 (BC,F;) x Porlock-3, WR-4
(BCF;) x Porlock-1, WR-6 (BC;F;) x Porlock-4, WR-6 (BC,F,) x Porlock-6, 3a nenp
OTKJIQJIBIBAJIOCH B cpenHeM oT 1,2 1o 2,3 siina.

CpenHsast miaoaoBUTOCTh cocTaBuia 30-33 siina, Npu NpPONOJKUTENBHOCTH XU3HU 13-14
nHel. OTMeUYeHo, YTO KM3Hb MEPBBIX I'eHEepallnil B MapTe, anpere npoaosnkainacek 10 20-21 auei, B
Mae-utoHe 10 16 nHel, B urose-aBrycte g0 8—11 mHei, B ceHTs10pe 10 7—10 nuel. 3a rox pa3BUIIOCH
or 14 no 18 nokonenuii. Takum 00pazoM, BUAHO, YTO MPH Pa3BUTHH TYPKECTAHCKOTO IMAyTHHHOTO
KJIeIIa HE BBIABICHO PA3MYUi y W3yYEHHOTO0 THOPUIHOTO M CEJIEKIIMOHHOTO Marepuana, 3a
HCKJIIOYEHHEeM Takux JuHuM, kak WR-1, WR-2, WR-3, WR-4 kotopbie KielmamMu 3acessinuch
ropa3no MeHblne. [layTwHHBIA K€, IMocie TEepecesieHUs CaMOK Kiema B (a3e HaCTOSIINX
JIUCTHEB, KOT/Ia TeMrieparypa aocturaia, 18—21°C nHauanock oTKiIa/Ka siUI, B MEpBbIA JHU OT 2—4
MTYK. A 3aTeéM NOpU HApaCTaHUM TEMIEPaTypbl M CHUKCHUHM BJIAXKHOCTH BO3JlyXa Ha TaKUX
ruopunax, kak: WR-2 (BC,F;) x Porlock-2, WR-3 (BC,F;) x Porlock-3 B Teuenue 15-30 nueii B
CpeaHeM II0A0BUTOCTh cocTaBuia 100—115 su.

Takum oOpa3oM, pe3yiabTaThl, UCCIEAOBAHMS TPEICTaBIeHHbIE, B Talmuie 2 mokasajiu, 4To
MOYTH TPU OAMHAKOBOW UYMCIEHHOCTH KJICIIA HAa PACTEHUSIX YCTOMYMBOCTH THOPUIIOB, JTUHUU U
COpPTOB XJIOITYaTHWKA OKa3ajlach Pas3JIMYHON. DTa CIIOCOOHOCTh B CBOKO OYEpeIb IMOBIHSJIA Ha
TUIOZOBUTOCTH KIICIA, TAK KOJIMYECTBO OTKJIA/IbIBAEMBIX SIUI] B CYTKH, a TAK)Ke MPOAOJKUTEILHOCTh
nepuo/a SUIEKIAIKN OKa3aIiuCh Pa3HbIMHU.

[11010BUTOCTh W YUCIHEHHOCTH 1. turkestani Ha TUOPHUIHBIX KOMOWHAIUSX, JIMHUSX, COPTAX
XJIOITYaTHUKA puBeacHa B Taomuie 2.

Tabnuma 2
ITOJIEBBIE OITBITHI HA DKCIIEPUMEHTAJIBHOM YUACTKE
B IEHTPE TEHOMUWKHW U BUONH®OPMAIINHA B 2021 T.
Ne Jlunuu, copma u eubpudmnvie IInooosumocmu B Konuuecmeo 3acenennvix
K0M6uHaz4uu naymuHrHozco ecmecmeeHHblx Kieuwia Ha 1 Jucmbves Ha
Knewa noJjiesvlx Jaucm Kycm, %
yciaosusix
(memoo caoxa)
1 CSB-5 30,0 38,0 12,6 25,9
2 CSB-9 28,0 35,0 11,8 24,3
3 CSB-14 29,0 39,0 13,0 26,1
4 CSB-18 26,0 36,0 12,0 24,8
5 WR-1 24,0 38,0 12,7 26,2
6 WR-2 25,1 37,0 12,4 25,6
7  WR-3 28,0 35,0 11,7 241
8 WR+4 31,0 36,0 12,0 24,7
9 WR-1(BC;F,) x Porlock-1 29,0 35,0 11,6 24,6
10 WR-2(BC,F;) x Porlock-2 30,1 34,1 11,4 23,4
11 WR-3(BC,F;) x Porlock-3 32,0 36,0 12,0 24,7
12 WR-4(BC,F,) x Porlock-1 30,0 39,0 11,7 24,1
13 WR-6(BC;F,) x Porlock-4 34,0 41,0 13,6 28,1
14 WR-6(BC,F;) x Porlock-6 32,0 42,0 14,0 28,8
15 L-91 33,0 39,0 13,0 26,8
16 L-92 34,0 40,0 13,3 27,4
17 Acala 3080 35,0 41,0 13,7 28,3
18 Fibre Verte 37,0 44,0 14,6 30,1
19 (C-4880 36,0 43,0 14,3 29,4
20 Deltapine 35,0 42,5 13,9 29,2
21 New impere 36,5 41,8 13,9 28,7
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No Jlunuu, copma u 2ubpuomnvie IInooosumocmo B Konuuecmeo 3acenennvix

KOMOUHayuu NAYMUHHO20  eCMeCmeeHHbIX  Kiewa Ha 1 aucmves Ha

Knewa nonesblx aucm xycm, %
VCRO8USIX
(memoo caoxa)

22 T-18 32,0 36,0 12,0 24,7
23 GNA 31,0 35,0 11,6 24,6
24 C-6524 30,0 38,0 12,7 26,2
25 Namangan-77 38,0 42,2 14,0 28,9
26 Porlock-1 34,0 37,1 12,4 25,5

B moneBBIX €CTeCTBEHHBIX YCIOBHSIX IUIOJOBUTOCTh IMAayTHHHOTO Kiela Kojebanach B
cpeaHeM oT 28 110 46 suu. Cpeansis NpoAOIKUTEIbHOCTh KU3HU U ANIEKIIAJIKU COCTaBIsIa OT 2 J10
8 CyTOK, IpU 3TOM BBDKMBAEMOCTh cocTaBisia 45—48% u orMmeudanach INpU pa3BUTHM Ha
CPEIHEBOJIOKHUCTBIX THOPUIHBIX KOMOWHAIMSX, JIMHUSAX XJIOMYAaTHUKA y TakuX, kKak: WR-2
(BC1F1) x Porlock-2, WR-6 (BC1F1) x Porlock-4, L-91, L-92 na ypoBae 4—5 nueii. Kak 310 BUIHO
n3 Tabmuubl 2, CpaBHUTENBHO HU3KO TMOPAKAEMBIMU OKA3aJIUCh CIEAYIOUIUE THOPUIHBIE
komOunarmu u copta: CSB-9, CSB-18, WR-3, WR-4, T-18, WR-4 (BC1F1) x Porlock-1.

YcTaHOBJIEHO, YTO 3a TOJ IOJIyYWUJIO CBOE pa3BUTHE 14 mokosieHUH Kienia, a KOJIMYECTBO
reHepaluii, moJACYUTaHHOE MO CpeqHeil camke, paBHsuoch 12,0. KonnyecTBo siuI oHOW CaMKH B
TEUYEHHE KU3HU HAXOIWJIOCh, B CPEIHEM Ha ypoBHE 8,7 U3 HHX OoTpoamwiock 1,9 camma. 3a Bpems
pa3Butus norudasno B cpenHeM 24,5% caMoK, T. €. B CPEIHEM OCTAETCs B KUBBIX 4,7 caMKHU, cpeiu
BBIIIE TIPEACTABICHHBIX THOPHUIHBIX KOMOMHALMK XJIOMYaTHUKA BBIABICHBI YCTOWYMBEHIE K
MOPaXCHHUIO MAayTUHHBIM KiemaM. VcnbiTanus npoBoguinuch ¢ 26 THOPUAHBIMU KOMOMHALIMSIMH,
JUHUSMH U COpPTaMH, MO KOTOPBIM IOJIyY€HO IyTEeM Te€H-HOKayTa. B IOJIeBBIX €CTEeCTBEHHBIX
YCIOBUSIX IIOAOBUTOCTH MAayTHHHOTO KJema Kojebanach B cpenHeM oT 29 no 45 suu. Cpenusis
IIPOAOJKUTENBHOCTD JKU3HU U SHIEKIIaIKK COCTaBIIsAIa OT 2 10 7 CYTOK, IPU 3TOM BbIKHBAEMOCTh
cocraBmsmia 55-58% w orTMeuamach TpU Pa3sBUTHM HA CPEIHEBOJOKHHCTBIX THOPHIHBIX
KOMOUMHAIMAX, IMHUAX XJIOMUaTHUKA y Takux, kak: WR-1 (BC1F1) x Porlock-2, WR-2 (BC1F1) x
Porlock-4 na ypoBne 4—5 nHei.

CpaBHUTEIIBHO BBICOKO IOpPaXKa€MbIM MOXKHO OTHECTU CJeNyloIIMe: THUOPHIHBIX JUHUU
G. hirsutum, WR-6(BC1F1) x Porlock-4, WR-6 (BC1F1) x Porlock-6, L-92, Acala 3080, Fibre
Verte, C-4880, Delta pine, New impere, 1o 3aceJIeHHOCTH JIMCTHEB U3 pacuyeTa Ha KyCcT Ha YpOBHE
ot 27,6 no 30,1% mo cpenrum ot 14,0 mo 14,6 5K3. Kjemia Ha JTUCT C HEAOOOPOM ypoKasi XJIOMKa-
ceipuia ot 15 1o 18%.

K cpenne mopaxaemMbIM MOXXHO OTHECTH CJEAYIOLIME: 3apaKEHHOCTb MAayTHHHBIM KJIEIIOM
G. hirsutum Porlock-1, CSB- 14, WR-1, WR-2 no 3aceneHHOCTH JHCThEB U3 pacyeTa Ha KycT Ha
ypoBHE 0T 25,6 110 26,2% 1 HegobopoM yposkas xjomnka-ceipua 10—14%. K cpaBHUTENBHO HU3KO
MOopa)kaéMbIM IAayTUHHBIM KJIEIIaM MOYKHO OTHECTH CJeIylollue TuOpuaHble KOMOWHALUU U
obOpasupsl kak: G. hirsutum CSB-9, CSB-18, WR-3, WR-4, WR-1(BC1F1) x Porlock-1, WR-
2(BCI1F1) x Porlock-2, WR-3(BC1F1) x Porlock-3, WR-4(BC1F1) x Porlock-1, T-18, GNA mo
3aCEIEHHOCTH JIMCTHEB M3 pacyeTa Ha KycT Ha ypoBHe oT 23,4 no 24,4% no cpeaaum ot 11,4 no
12,0 7K3. KJIemia Ha JIUCT ¢ He1000poM yporKast XJIOTKa-chIpIiia Ha ypoBHe 7—11%.

Buisoo

AHanu3 pe3ylnbTaToB HCCIIEAOBAaHMNA TMO3BOJIMI BBISIBUTH, HE TOJBKO BBIHOCIWBBIE, HO U
yCTOWYMBBIE TE€HETHYECKHuEe TMOpUIbI, JIMHUM M COpTa XJOMYaTHHKA, KOTOpbIE B JAajbHEHIIeM,
MOTYT CIY’KUT UCXOJHBIM MAaT€pUajioM IMPHU CO3/1aHUU HOBBIX COPTOB YCTOWYHMBBIX K IMAyTHHHOMY

KJICTITY.
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Annomayus. I3yuenne ypaHOBON Harpy3ky Ha COCTOSIHUE KPAaCHOM KPOBH aKTYaJIbHO B CBSI3H
C BIMSHMEM Ha KOCTHBIM MO3T M M3MEHEHUsMH B HeM. llenm mccimenoBaHMs: U3y4UTh COCTOSTHUE
IOKa3arejaed KpacHOM KpOBM Y JKMBOTHBIX C YpPAaHOBOM Harpy3koud. Marepuansl U METOBI
UCCJIEOBAHUS: MTOCTABJICHBI KCIIEPUMEHTHI Ha KPOJIMKaX Napobl «ILUHIIWIIIAY», Maccou 1,7-2 Kr.
JXKuBoTHble ObLTN pazieneHbl Ha 4 TPYyNIbl B 3aBUCUMOCTH OT BBICOTHI MPOXHBAHUE HAJl YPOBHEM
MOpS W OT TNOJNy4YeHUs ypaHa ¢ numiei. s mnojydeHus MOCTreMOpparnyeckod aHeMuu
MIPOM3BOAMIIM OJHOKpPAaTHOE KpOBOIyCKaHHE B pa3Mepe 3% oOT Beca >KMBOTHOTO. Pesynbrarsl
UCCIIEIOBAaHUA: Y )KMBOTHBIX, HAXOJUBIINXCS B YCIOBHSX CPEIHErophbsi, HAOII0JaIach CTUMYISAIUS
KpacHOT0 M 0eloro pOCTKOB KOCTHOTO MO3ra W BBIPaXXEHHAs pereHeparopHas peakius Ha
IIPEABAPUTEIIBHOE BBEJCHUE PAJMOHYKIMAA ypaHa M KpOBONOTEpPH. BBIBOABI: Yy KMBOTHBIX,
COAEpXABIIMXCSI B YCIOBHUSIX CpPEOHEropbs BOJMM3M ypaHa XBOCTOXPAHWJIMINE CHMKEH
pereHepaTopHblii MOTEHIMAI KPAaCHOTO U OEJI0oro pOCTKOB KOCTHOTO MO3ra, YTO MOATBEPKAATIOCH
OTCYTCTBHEM BOCCTAHOBUTENBHBIX, PETEHEPATOPHBIX IMPOLECCOB MTOCIIE KPOBOIIOTEPH.

Abstract. Research relevance: the study of uranium load on the state of red blood is relevant in
connection with the effect on the bone marrow and changes in it. Research objectives: to study
conditions of red blood indicators in animals with a uranium load. Research materials and methods:
experiments were carried out on rabbits of the chinchilla breed, weighing 1.7-2 kg. The animals
were divided into 4 groups depending on the altitude above sea level and on the receipt of uranium
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from food. To obtain posthemorrhagic anemia, a single bloodletting was performed in the amount
of 3% of the animal’s weight. Research results: in animals that were in mid-mountain conditions,
stimulation of the red and white sprouts of the bone marrow and a pronounced regenerative reaction
to the preliminary administration of uranium radionuclide and blood loss were observed.
Conclusions: in animals kept in mid-mountain conditions near the uranium tailing dump, the
regenerative potential of red and white bone marrow sprouts was reduced, which was confirmed by
the absence of regenerative, regenerative processes after blood loss.

Kniouesvie cnosa: KMHETHKA PaIMOU30TOIIOB, 3PUTPOIIMTHI, AHEMHSL.
Keywords: radionuclide kinetics, erythrocytes, anaemia.

Beeoenue

VYrpo3a panuanioHHOrO mopaxkeHus is HaceseHus: Kuprusckoit PecrnyOnuku akryanbHa
BBUJly HAJIMYMS HA €€ TEPPUTOPUU Psia YPAHOBBIX TOPHO-OOOTATUTENBHBIX MPEIINPUITHA U
OOIIMPHBIX PAJMOAKTUBHBIX XBOCTOXpaHmaHI [ 1-3].

PaguoakTuBHBIE 37IEMEHTHI MOTYT 4Yepe3 NMILEBYIO IEeNOo4YKy: BoAa —> pacTeHus —
KUBOTHbIE, — TIIONaJaThb B OPraHU3M YeJOBEKAa M, IMOCTENEHHO HAKaIUIMBAasACh, OKAa3bIBaThb
OTpHIIaTeIHLHOE BO3JIEHCTBUE Ha ero 310poBbe. [IpoBenennsie uccnenopanus 0. I. beikoBuenko, P.
P. TyxBarmunbiv (2005) nokaszanu 3HaYUTEIbHOE HAKOIJIEHUE ypaHa B BOJIE U [10YBE, PACTEHUSX, B
OpraHu3Max XHUBOTHBIX Ha TeppuTopun Munkym, Maitny-Cyy u Kamxkucaii [2].

Panee mpoBeneHHble pabOTHI [0 JAHHOMY HANpABICHUI0 HOCHWJIM B OCHOBHOM 3aKpBITBIH
xapakrep. @yHJaMEHTaJIbHbIE MCCIEI0BAaHUS JAEUCTBUS PalMalluy Ha KUBOTHBIX B BHICOKOTOPHBIX
ycnoBusix Keipreizcrana npooaunuch akagemMukoM C. b. JlaHuspoBbIM U ero yueHukamu [4, 5].

Mamepuansl u Memoovl ucciedo8anus

bbun noctaBneHbl 3KCIEPUMEHTHI Ha KPOJIMKaX-caMIaX MOpPO/bl «UIMHIINILIAa», Maccor 1,7—
2 Kr:

I rpynna — >xuBOTHBIE, cosiepKaluecs B yCIOBUsAX HU3Koropbs (770 M Hax y. m.), — 21;

Il rpynma — >KMBOTHBIE, COfep)Kaliuecs B YCIOBHsAX HU3Koropbs (770 M Ham y. M.) U
MOJTy4YaIolI1e C KOPMOM COJib ypaHa — 21;

[II rpynma — >KMBOTHBIE, CONIEPXKALIUECS B YCJIOBMSIX CPEIHEropbs BOJIW3U YpaHOBOIO
XBOCTOXPaHWJIHUILA U MOIYYaIONUe YpaH €CTECTBEHHBIM IIyTeM Yepe3 BOIY, pacTeHHs u jap. (II. . T.
Kamxwucait, 1750 m Han y. m.), — 21;

IV rpynna — >xuBOTHBIE, collepiKaliecs: B YCIOBUAX cpenHeropbs (. . T. Kamxucaii, 1750
M HaJ y. M., UACTas 30HA), MOJIyJarOIINe Colb ypaHa, — 21.

Counp ypaHa cMelInBagach ¢ KOHIEHTPUPOBAHHBIM KOPMOM B CIIEAYIOIINUX IPONOPLUAIX:

1 nenens — B mpenenax [1JIK (u3 pacuera 1,0 Mr conu Ha 1 Kr )KHUBOI Macchl);

2 Hememst — 2,0 Mr coju;

3 wenens — 4,0 mr;

4 nepens — 8 ML

KoHueHTpupoBaHHbBIN KOPM C COJIBIO YpaHa 3a7aBajiCsl ONBITHBIM >KMBOTHBIM 2 pa3za B CYTKH
(yTpoM u BeuepoMm). B ocTanbHOE BpeMs 1HS KpOJIMKaM CKapMJIMBAJIM JIIOLIEPHOBOE CEHO U 3€JIEHBIN
KOopM. B KoHIle Kax /101 Helen B3BEUINBAIN KUBOTHBIX U ONPEAEIISIN UX KIMHHYECKOE COCTOSHUE.
Jlig monydeHHsl MOCTTeMOpparndeckod aHeMHUU MPOM3BOIMIM OJHOKPAaTHOE KPOBONYCKAHHE B
pasmepe 3% oT Beca XUBOTHOro. O CTENEeHWM AHEMUU CYIMIM IO IOKAa3aTelsiM KOJIMYeCTBa
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SPUTPOLIUTOB, TEMOITIOOMHA, IIBETOBOTO MOKa3aTeis U YPOBHSI PETUKYIOLMTOB Ha 6 u 23 neHb
MOCJIe KPOBOITYCKaHUSI.

Omnpenensnach pe3uCTEHTHOCTh SPUTPOLIUTOB (OCMOTHYECKAsI CTOMKOCTB) C UCIOJIb30BAaHUEM
TUIIOTOHUYECKUX COJIEBBIX PaCTBOPOB.

[IpoBenena craructuueckas 00padboTka Marepuaia ¢ pacueToMm kpurepusi CTbIOIEHTA.

Pezynemamut u obcysrcoenue

VY OKCHEepUMEHTAJbHBIX JKMBOTHBIX, B TMIE€PBOH, KOHTPOJBHOW TIpymme HaOIonaIN
KJIACCUYECKYI0 KAPTUHY KpPOBH IIOCTIE€MOPPArMYECKON aHEMHM: PE3KOE CHIKEHHE YpPOBHS
SPUTPOLUTOB Ha 6 JEHb IOCIE KPOBOIYCKAHMS MU IOCJIEAYIOIIEe BOCCTAHOBIEHHE Ha 23 JI€Hb
skcniepumenTta (Tabmuma). Bo Bropoil rpymme Ha 6 J€Hb MOCIE KPOBONMYCKAHUS Y KUBOTHBIX,
MOJIy4aBIIMX YpaH, MPOU3OILIO0 YMEHBIICHUE KOJIMYECTBA 3PUTPOLUTOB Ha 47,6%, KOIUYECTBO
KOTOPBIX OCTaBaJIOCh CHUKEHHBIM U Ha 23 neHb (Ha 19,9%), T. €. B JTaHHOM cllyyae He MPOU30IILIIO0
ITOJIHOTO BOCCTAHOBJIEHUS UCXOIHOTO YPOBHS SPUTPOLIUTOB MTOCIIE KPOBOIIOTEPH.

Tabnmna
JNHAMUKA [MTOKA3ATEJIEM KPACHOM KPOBHU VY DKCIIEPUMEHTAJIbHBIX JKNBOTHBIX,
OBUTAIOIINX B HU3KO- U CPEAHEI'OPHBIX YCJIOBUAX
TP HAKOIVIEHNU YPAHA B X OPI'TAHU3ME

I'pynner Cepuu Hoxazamenu
IPUMPOYUMDBL,  2eMO2TOOUH, 2/ noxkazamenw PEMUKYIOYUMBbI,
n x10%/ 2emamoxpuma %
M+m MEtm Mxm MEm
I rpynma, HACXOI. 5,49+1,2 130,6+2,7 0,46+0,001 2,0+0,03
n=21 K/T1, 6 JIeHb 3,97+0,2* 109,3+1,2* 0,2£0,002* 6,0+£0,1*
K/m, 23 1eHb 4,92+0,9 127,8+4.9 0,44+0,01 2,3+0,1
II rpymnma, HCXO/. 6,24+0,34 162,32+7,8 0,43+0,01 2,3+0,01
n=21 K/11, 6 IeHb 3,27+0,1* 93,4+2,9* 0,39+0,003 4,1+0,01*
K/m, 23 1eHb 5,0+£0,02* 143,9+16,2 0,42+0,01 2,2+0,002
III rpymma, HCXOJI 4,75+0,21 128,6+2,95 0,41+0,001 1,9+0,01
n=21 K/, 6 1eHb 2,3+0,7* 89,3+3,7* 0,29+0,003* 2,7+0,004*
K/m, 23 1eHb 2,4+0,04* 92,9+3,6* 0,34+0,02* 1,630,003 *
IV rpynna, HUCXO/I. 5,35+0,37 145,3+0,37* 0,47+0,002 2,7+0,001*
n=21 K/, 6 1eHb 4,67+0,1 110,14+2,9%* 0,39+0,001* 4,9+0,1*
K/, 23 1eHb 5,93+0,9 135,6£10,7 0,46+0,01 2,5+0,2

[Ipumeuanue: *— P <0,05 1oCcTOBEPHO MO OTHOMIEHUIO K MCXOIHBIM JaHHBIM

N3BecTHO, UTO copepxKaHue SPUTPOIIMTOB B KPOBHU TMOCTE O0Iy4eHHUS OOBIYHO YMEHBIIACTCS B
MEJIEHHOM TeMII€ U YMEPEHHO, MOCKOIBKY 3PENbIe IPUTPOLUTHI TOCTATOYHO PAIMOPE3UCTEHTHBIE,
a MPOJOHKUTENBHOCTD KH3HU 3THX KJIETOK cocTaBiisier okosio 100 mueit [6]. Jlaxke mpu mosHOM
MIPEKPAIEHUN UX 00pa30BaHMSI YUCIIO SPUTPOITUTOB B KPOBU pUMEpHO Ha 1% 3a JIeHb, BCICCTBUE
€CTECTBEHHOTO OTMHPAHUS CHUKACTCA 32 UCKIIOYCHUEM OCIIOXKHSIIONINX CUTYaIlNI0 KPOBOTEUCHUH,
YTO UMEET MECTO B HAIIIMX IKCIIEPUMEHTAX.

HeoOxomuMo OTMETHTh, YTO B TPEThEH TPYINE >XKUBOTHBIX, KOTOPBIE C TIEPBBIX JTHEH
MOJTyJaIl BMECTE C THINEH COJb ypaHa, UCXOIHBIA yYPOBEHBb JPUTPOIMTOB OBLI HIIKE, YeM B
KOHTpOJbHOU Tpymme Ha 13,5%. Ha 6 neHp mocie KpoBOMYCKaHWSI Y ITHX XKHUBOTHBIX YPOBEHB
SPUTPOLIUTOB JOMOJHUTEIBHO CHHU3MJICS TOYTH B JBa paza — Ha 51,6%, U TpakTHYEeCKH HE
MOBBICHIICS Ha 23 IeHBb ONbITA.
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B 4eTrBepToOll Ipynne KMBOTHBIX, HAXOAMBIIUXCS B YCIOBHSAX CPEIHETOPbsS B DKOJIOTHYECKU
YUCTOM 30HE, YPOBEHb JSPUTPOLMTOB HA O JEHb NOCIE KPOBONYCKaHWs CHU3WiICI Ha 12,8% c
MIOCJIEAYIOLUM IIOJIHBIM BOCCTAHOBJIEHMEM HMX KoJindecTBa K 23 AHI0. B yHuCOH m3MeHwmics u
MoKa3aTeb KOHIEHTPALUU TeMOTrJIO0NHA KPOBH, KOTOPBII SBISETCS BTOPHIM 1O BaXKHOCTH, TOCIIE
KOJIMYECTBA HPUTPOLIUTOB, IIOKA3ATEIIEM CTENICHU aHEMHUH. Tak B KOHTPOJIBHOM TpymIie Ha 6-i JcHb
II0CJIE KPOBOITYCKaHUs TOT I0Ka3areab CHU3MICA Ha 16,4% ¢ BO3BpaToOM K UCXOJHOMY YPOBHIO Ha
23-ii nenb. B HHM3KOropHOH Tpymmne Ha 6 JACHb MOCIE KPOBOITYCKAHHS MPOUCXOJUIO CHHIXKEHHE
KOHIIGHTpalMu TeMorioouHa Ha 52,5% ¢ MOYTH MOJHBIM BOCCTAaHOBJIGHHEM €ro YpoBHS Ha 23
JICHb.

IlocTosiHHOE TOCTYIUIEHHWE ypaHa HE OTpasWwjoCch Ha YpPOBHE IeMOIjoOMHa B TpeTbel
CPeIHETOpHOM rpymIe *XUBOTHBIX. Ha 6 ke JeHb mocie KpOBONMYCKaHUS YPOBEHb reMoriioonHa
causuiics Ha 30,6%, a Ha 23 nenr — Ha 17,8%.

VY KUBOTHBIX, Pa3BOJUBLINXCS XO3ANCTBAMHU B UACTOW CPEAHETOPHOM SKOJIOIMYECKON 30HE U
[OJIy4YaBIIUX ypaH C MHULIEH, Ha 6 JAeHb 10Clie KPOBOIYCKAHNUS OTMEYEHO CHMKEHHE I'eMOorioonHa
Ha 24,3% 1 BO3BpaT K UCXOAHBIM udpam Ha 23 JIeHb.

O creneHu pereHepanuy KpacHOro poCTKa MPHU IMOCTTEMOpPParndecko aHeEMUH MOKHO OBLIO
CYIUTh II0 YPOBHIO pPETUKYNIOUMTOB. Tak, Ha 6 [€Hb IOCJIE€ KPOBOIIYCKaHHS B KOHTPOJIBHOM
HU3KOTOPHOU TPYIIIE YPOBEHb PETUKYJIOLUTOB YBEIUYWICSA B 3 pa3a ¢ MOCIEAYIOIUM CHUKEHUEM
Ha 23 /IeHb, T. €. NapauieJIbHO BOCCTAHOBJICHUIO KOJIMYECTBA SPUTPOLIUTOB. DTO CBUJIETEIILCTBYET O
TOM, YTO MCUe3JIa HEOOXOJMMOCTh B YCHIIGHHOW pEereHepanuy KPacCHOr0 POCTKa KOCTHOTO Mo3ra. B
HU3KOTOPHOW TI'pyIile XUBOTHBIX, MOJYYaBIINX YpaH, pereHepanus KJIeTOK KOCTHOrO Mosra Obuia
MEHeE BBIpaKE€HA Ha 6 JEHb 110CJIE KPOBOIIYCKaHUs, YEM B Ipeabiayluel rpynmne. OQHako U y HUX
YPOBEHb PETUKYJIOLUTOB BEPHYJICA K HOpME Ha 23 JIeHb [10CJI€ KPOBOITYCKaHUS.

HcxonHplil ypoBEHb PETUKYJIOLUTOB Y )KUBOTHBIX CPEIHETOPHON 30HBI, B OPIaHU3M KOTOPBIX
ypaH IOMajaaja ¢ MOMEHTa POXJIEHHs, ObUT HECKOJIBKO CHIDKEH, U Ha 6 JeHb 10Ce KPOBOIYCKAaHUS
Ha0II0Aa7I0Ch ML HeOOoJbIIOe yBeauueHue ero ypoBHs. CienyeT OTMETUTb, YTO Ha 23 JeHb
1ocJjie KPOBOIIOTEPHU BMECTO OKHUJAEMOI0 YBEIMYEHHS MX KOJIMYECTBA YPOBEHb PETUKYJIOLUTOB
CHU3WJICS, NMPUYEM CTaJl HUXKE HCXOJHBIX BEIMYMH. B Trpymnme >KUBOTHBIX, COJAEP’KABUIMXCS B
HKOJIOTUYECKH YHUCTOM 30HE, HCXOAHBIM YPOBEHb PETUKYJIOLMTOB OBUI CaMbIM BBICOKHUM IO
CpPaBHEHHIO C Jpyrumu rpynmnamu. Ha 6 neHp mocine KpoBOIyCKaHMS OTMEUYEHO JOCTOBEPHOE
YBEJIMUEHUE YPOBHSI PETUKYJIOIMTOB B KPOBU M MOCIEIYIOIINNA BO3BpaT K UCXOJHOMY YPOBHIO Ha
23 neHb.

CreneHp peTUKYIOLMTO3a 3aBUCUT B IIEPBYIO OYEpedb OT BBICOTBI MECTHOCTH. IIpuHsTo
CUMTaTh, YTO TMEPBOHAYAIBHOE HapacTaHHE MOKa3zaTesell KpacHONW KPOBH MPOMCXOIUT Oiaroaaps
KpoBoIlepepacipeieieHuo. B mocnenyroniem, OJHAaKO, MPOUCXOIUT HWCTUHHAS aKTHBU3ALUS
KpoBeTBopeHus. [IpeObiBaHNE Ha BBICOTaX COMPOBOXKAAETCS KOJIMYECTBEHHBIM POCTOM MPOAYKLIHU
SPUTPOLUTOB [7].

OTpakeHHMEM BBIIICONUCAHHBIX IPOLECCOB SBIAIOTCA M IOKA3aTeIN PE3UCTEHTHOCTH
SPUTPOLIUTOB U reMaTokpuTa. Tak, B HaCTHOCTH, y )KUBOTHBIX KOHTPOJIBHOU Ipyninsl I. buikek Ha
6 IeHp TOCe KPOBOMYCKAaHUS ITOKA3aTellb TeMaTOKPUTAa CHU3WICS TOYTH B 2 pasa, 4To OBLIO
CBA3aHHO CO 3HAYUTEIbHBIM YMEHBIIEHHMEM KOJIMYECTBA OJPUTPOLUTOB U 3aKOHOMEPHBIM
BOCCTAaHOBJIEHMEM J3TOr0 IMOKa3aTels Ha 23 neHb. B rpynme KOHTPOJBHBIX >KMBOTHBIX, KOTOPbIE
IIOJIyYaIu COJb ypaHa, Ha 6 J€Hb KPOBOITyCKaHMs IOKa3aTeslb FeMaTOKpHUTa CHU3WICA Ha 9,4% u
BEpHYJICA K HCXOJHOMY YpPOBHIO TOJbKO Ha 23 JeHb. B rpymnme cpeaHeropHbIX >KHWBOTHBIX,
MOJIyYaBIINX YpaH C MOMEHTA POXKJEHUS, TOKa3aTeslb reMaToKpuTa cHu3miIcsA Ha 29,3% u naxe Ha
23 neHb ocraBaics CHWXeHHbIM Ha 17,1% (p <0,05). YV >XUBOTHBIX CpEJHETOPHOM 3O0HBI,
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MOJIyYaBIIUX ypaH C KOPMOM, Ha 6 JeHb IOclie KPOBONYCKaHHWsS IOKa3aTeilb TIeMaTOKpUTa
yMeHbImiIcs Ha 17,1% 1 OTHOCTBIO BOCCTAHOBHWIICS Ha 23 JIEHb.

Bbuto  BaXHO TPOCHENUTh, HACKOJIBKO CTPYKTYPHO 3pEIbIMH OBUTH SPUTPOLUTHl Y
9KCIIEPUMEHTAJIBHBIX XKUBOTHBIX. Kak M3BECTHO, OTHOCUTEIBHO MOJIOBIE SPUTPOLMTHI 00JIaat0T
0oJbIIel YCTOMYMBOCTBIO, MOATOMY (DaKT HABOJAHEHUS KPOBU MOJIOABIMU 3PUTPOLUTAMH MOKHO
YCTAaHOBUTh HE TOJBKO OLIEHWBAas XapakTep U CTENeHb HMX OKPAlIMBAaeMOCTH, HO U IIyTeM
ONPEACIICHUSI OCMOTUYECKON YCTOMYMBOCTU SPUTPOLMTOB. B 4aCTHOCTH, TakOM MOKa3aTelb, Kak
PE3UCTEHTHOCTh SPUTPOLUTOB, B KOHTPOJIBHOM rpymme T. bumikek Obu1 BHICOKAM U Ha 6, U Ha 23
JIeHb 110CJIe KPOBOITYCKaHUSI B CPAaBHEHUM C UCXOAHBIMU MOKa3aTelsiMu. B HU3KOTOpHO# rpymnmne y
KUBOTHBIX, MOJYYaBIIUX YpaH C MUIIEH, YCTOMYUBOCTH SPUTPOLMTOB K THUIOOCMOTHYECKOMY
pacTBOpy XJIOPUCTOIO HaTpuUsl CHU3MIAch Ha 6 eHb nocie kpoBonyckanus (p <0,05) u BepHyach K
HUCXOJHOMY ypoBHIO Ha 23 neHb. CneayeT OTMETUTh, YTO PE3UCTEHTHOCTb 3PUTPOLUTOB Y
KUBOTHBIX, MOJYYaBUIMX ypaH C KOPMOM C MOMEHTa POXACHHs, Oblla HHU3KOH BO BCE CPOKH
kpoBomyckanus (p <0,05).

VY JKHBOTHBIX, HaXOJUBIIMXCS B YHUCTOW IKOJIOTMYECKOM 30HE CPEAHETOpbs M IOJY4aBIINUX
ypaH, OCMOTHYECKasi pe3UCTEHTHOCTb 3PUTPOLUTOB CHU3UJIACh HA 6 JIEHb 110CJI€ KPOBOIYCKaHUS U
MIPEBBICUIIA UCXOIHBIN YPOBEHB Ha 23 NIEHb.

Bovisoo
Takum 00pa3oM, y >KHBOTHBIX, HaXOJWBIIHMXCS B YCIIOBUSX CPEIHETOPhs, HAOIIOAANACh
CTHUMYJISIIIUSL KPACHOTO U O€JI0ro pOCTKOB KOCTHOTO MO3Ta U BhIpAXKEHHAsI pEreHepaTOpHast PeaKIlusi
Ha TpeIBapUTENbHOE BBEACHHE pPAJAUOHYKIHIA ypaHAa M KPOBOMOTEPIO. Y  KUBOTHBIX,
COJICP)KABIINXCS B YCIOBUSX CPEIHETOPhs BOJIM3H YPaHOBOTO XBOCTOXPAHWIHING, CHIIKEH
pereHepaTopHbBIN MOTCHIMAT KPACHOTO M OEJIOro POCTKOB KOCTHOT'O MO3Ta, YTO IMOATBEPIKIAIOCh
OTCYTCTBHEM BOCCTAHOBHTEIIBHBIX, PETr€HEPATOPHBIX MPOIIECCOB MOCIIE KPOBOIIOTEPH.
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Annomayusa. T'unepypukeMmus SBISIETCS PpACIpPOCTPAHEHHBIM 3a00JIeBaHWEM Yy JIIOACH,
MPEUMYIIECTBEHHO B 3allaJHBIX CTpPaHaX, HO B IIOCIEAHHWE TOAbl HAMEYAeTCs TEHICHIHS K
MOBBIIICHUIO W B a3MaTCKUX CTpaHaxX COOTBETCTBEHHO. OIWH W3 Jy4YIIUX CHOCOOOB IOHSTH €e
MEXaHU3M — UCIOJIb30BaTh MOJAEIM SKCIHEPUMEHTOB Ha JKUBOTHBIX, KOTOpblE MOIYT B
3HAUUTEJILHOW CTENEHH HUMHUTHUPOBaTh METa0O0IM3M IypUHOB Y Jtozei. [losyueHHble NaHHbBIE B
pe3ynbTare YKCIEPHUMEHTOB ITOMOTYT ITy0)Ke TIOHSATh ATUOMATOIC€HETHUECKNE MEXaHU3MBI Pa3BUTHS
HapyIIEHUs MypUHOBOTO oOMeHa. BCKphITHE 3KCIIepHMEHTANBHBIX JKUBOTHBIX JIJISl JTajdbHEUIIEro
rUCTOMOP(OJIOTHYECKOTO  MCCIEOBaHUS ~ TpeOyeT  HCHONb30BaHUS ~ MeTofa  ObICTpoi
sBTaHa3uu. OJJHAKO METOJ HE JOJDKEH NPHUYUHSATH JKUBOTHBIM HEHY)XKHOH OO M JOIKeH OBbITh
ACTETUYECKU MPUEMIIEMBIM JIJIsl SKCIIEpUMEHTaTopoB. HeManoBaxHo, 4To6sI 3a00p 00pa31ioB KpOBU
y SKCHEPUMEHTAJBHBIX KUBOTHBIX OBUI HAMMEHEE CTPECCOBBIM, IOCKOJIBKY CTPECC MOBIHUSET Ha
pe3ynbTar uccienoBaHus. Mcrnonp3oBaHMe WHTAISIMOHHOIO AaHECTETHKa IOMOraeT J100MBaTbCs
IyOOKOTO CHa KpbIC, IPU 3TOM HE OKasbIBaeT BIMSIHMSA HA IOKA3aTeId KPOBU U Pa3IUYHbBIX
W3MEHEHHUH B OpraHax.

Abstract: Hyperuricemia is a pathological disease in humans, mainly in Western countries, but
in recent years, there has been a trend towards the incidence in Asian countries, respectively. One of
the best promising models of its mechanism is its use in animal experiments, which can be
extremely close to what is possible in humans. The data obtained because of the experiments made
it possible to understand the deeper etiopathogenetic mechanisms for the development of purine
metabolism disorders. Autopsy of experimental animals for a thorough histological and
morphological examination requires the use of rapid euthanasia. However, the method must not
cause unnecessary pain to the animals and must be aesthetically acceptable to the experimenters. It
is important that the collection of blood samples from experimental animals be the least stressful, as
stress will affect the result of the study. The use of inhalation anesthetic helps to achieve deep sleep-
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in rats, with further bleeding, decapitation and subsequent removal of internal organs for
morphological examination.

Kniouesvie cnosa: naboparopHbie )KUBOTHBIC, TypUHBI, O0JIE3HH YEJIOBEKa, MOYEeBas KUCIIOTA,
nojarpa, rajoTas.

Keywords: laboratory animals, purines, human diseases, uric acid, gout, halothane.

Beeoenue. MoueBas kuciaota o0JagaeT  AHTHOKCHJAHTHBIMM ~ CBOWCTBAMHM,  KOIJa
IPUCYTCTBYET B >KUJKOCTSAX OpraHu3Ma Ha HOPMaJbHOM (DU3MOJOrHMYecKoM ypoBHe. OJHaKo OHa
UMEET MapaJoKCaIbHbIA dP(PEKT U OKa3bIBACT MPOBOCIAIUTEIHHOE ACHCTBHE MPHU 00Jiee BHICOKHX
KOHIIEHTpAIUIX; B OCHOBHOM BBIBOJIUTCS YEPE3 MOUYKH IIyTEM KaHAJIbLIEBOM CEKPELIUN U B MEHbILIEH
CTEIIEHM 4epe3 KUIIeYHMK. [umepypukemuss — 3TO NaTo(U3UOJIOIMUYECKOE COCTOSIHHUE,
HaOroaeMoe MpU XPOHUYECKUX BOCHAIMTENbHBIX 3a00J€BaHUAX, TAaKUX KaK pPEBMAaTOUIHBIN
apTpuUT, 1MadeT, CeplIeuHO-COCYANCTHIC U MoUeuHbIe 3a0oneBanus [ 1-4].

OpHMM U3 JTy4IIUX BapUaHTOB MU3yYEHUS] MEXaHU3MOB I'MIIEPYPUKEMUU U JAPYTUX CBA3AHHBIX
C Hell OCIIOKHEHUH, ABJSIETCS MOJEIMPOBAHUE HAPYLIEHUs ITyPUHOBOrO OOMEHa Ha J1abopaTOpHBIX
KHUBOTHBIX. UeM TOuHee MOJellb UMUTUPYET PacCTPOMCTBO, TeM OOJIbIIE BEPOSITHOCTh TOTO, YTO
MEXaHH3M OyZleT PacKpBIT MpH H3y4eHUH. KpBICHI SBISIOTCS MICATBHBIMH 3KCIIEPUMEHTATLHBIMU
KUBOTHBIMH, YaCTO MCIIONB3YeMbIMA Il  (YHAAMEHTAIBHBIX MEIWIMHCKUAX HCCIIEIOBAHUM.
WHraiasuvoHHbI Hapko3 sBIsSeTCs S(PQPEKTUBHbIM, O€30IaCHBIM U YIOOHBIM CIIOCOOOM ISt
YCBIIJICHUs 1a00paTOPHBIX KPbIC, HEXKEJIM BHYTPUBEHHAs CEeAaLus.

JleTyuuii ranoTtad JEHCTBYET KaK MHTAALMOHHBIN aHECTETUK. VIHAYKIMSA U BOCCTaHOBIICHHE
MPOUCXOIAT OBICTPO, a TITyOMHA aHECTE3UH MOXKET OBITh OBICTpO HM3MeHeHa. ['anmoTan OBICTPO
BCAChIBACTCS B KPOBb, JIETKO IPOHMUKAET yepe3 reMaro3Huedanuyeckuil 6aprep, HENOCPEICTBEHHO
YTHETAeT JbIXaTelbHbIM LEHTp, a Takke oOsafaeT nepudepruueckuM MeXaHU3MOM IEUCTBUS —
BT Ha (QYHKIUIO MeXpeOepHbIX MbIl. C yBEIWYCHHEM YaCTOTHI JBIXATEIBHBIX JBMKCHUN
00paTHO MPOMOPIMOHATIBLHO YMEHbBILIAETCS JbIXaTeIbHbI 00bEM U abBeossipHas BeHTWsIIM. [Ipu
TOM HECOMHEHHBIM IIJIFOCOM SBISETCS TO, YTO MpU OpOHXOAMJIATALMHU ITIOTOYHBIE U TOPTaHHBIE
pedeKcsl NPUTYIUIAIOTCS, HO CEKPELHs CITIOHBI U OPOHXOB OCTAETCs HA HEU3MEHHOM YPOBHE.

Xupyprudeckasi cTaaus Hapko3a y Jjrofed oObluHO Hactymaer uepe3 4—6 munyT. Ilocne
MpEeKpallleHus] TMOo/aud TajoTaHa OoJIbHbIE HAuMHAIOT MpoOyXkaaTbcs uepe3 3—5 MHUHYT.
Bo30yxaeHne Ha001aeTcst peiko U BBIpaKeHO ciabo.

Llenv uccneoosanus: CpaBHUTH BpeMs MOTPY)KEHUS B HAPKO3HBIM COH 3KCIIEPUMEHTAJIbHBIX
KUBOTHBIX TIPH WHAYIHPOBAHWUU THIEPYPUKEMHH U OOBIYHBIX J>KMBOTHBIX 0€3 KaKHX-JIH0O
BO3JICHCTBUI U3BHE.

Mamepuanst u memoovl

B kauecTBe SKCIEpUMEHTANBHBIX JKMBOTHBIX HCIHOJIb30BaHbl 60 caMIilOB OeCHOpOAHBIX
nabopaTOpPHBIX KPBIC, B Bo3pacte 2 mecsien, ¢ Mmaccoil 180—250 r. 30 ombITHBIX KPBIC TTOMEIIATN B
OTJENIbHbIE KIETKM U MHAYHMPOBAIM HapyIIEHHE MypUHOBOrO OOMEHa, B YacTHOCTH
TUIEPYPUKEMUIO, C TOCIEIYIOIIMM IEpEXOJOM B Hofarpy. Ipymnma KOHTPOJIBHBIX >KHBOTHBIX
coctaBwii 30 KpbIC, UX HE TMOJBEprajidi HHUKAKMM BO3JCHCTBHSIM U KOPMHJIM OOBIYHBIM
J1a00paTOPHBIM KOPMOM.

MopenupoBaHue SKCIIEPUMEHTA MPOBOAWIOCH B TeueHre 90 nHei.

B nocnenyromem, meronom ciyyaitnoro Beidopa Ha 30, 60 u Ha 90 nens kaxabie 10 ocobeii ¢
IpYyMIIbI BBIBOAMUIN U3 3KcriepuMeHTa. C MOMOLIBIO TajlOTaHa KMBOTHBIX MOIPYXKalu B HApKO3HBIN
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COH, C JaJbHEUINEH JeKaluTalme, 3a00poM KPOBH W W3BJIICUEHHEM OPTaHOB IS JaJbHEHIIETO
TUCTOJIOTUYECKOTO HccienoBaHus. CpaBHHUBaJIM BpeMs TOTPY)KEHUS B HAPKO3HBIA COH Yy
1ab0paTOPHBIX KPBIC, HAXOIAIIMNXCS B COCTOSHUU MOJCIUPOBAHUS TUIIEPYPUKEMUU U KpBIC, 0e3
KaKHX-JIM0OO HETaTUBHBIX BO3/IEHCTBUM.

Pe3zynemamol u 0ocyscoenue

Ha 30 nenp Obl1 mpou3BeneH MEpBbBI 3200 KUBOTHBIX, MPEIBAPUTEIBHO 3a(HUKCUPOBAB U
MOTPY3UB B HMCKYCCTBEHHBIH COH C IMOMOIIBIO TajoTana, B kKoHmeHtpauuu 0,5-1,0 06% uyepes
KHUCJIOPOIHYIO MacKy C MPUMEChIO KHUCIOPOJa, XUpyprudeckas CTaJusi HapKo3a COCTaBlsia 3 MUH
20 ¢ B 000oux rpymmax.

Ha 60 nmens ObIT mpoW3BENEH BTOPOW 3a00H KMBOTHBIX IO JITOH K€ TEXHHKE, W OBLIO
OTMEUEHO, YTO BBIPAKCHHAsT aTaKCUS Y ONBITHBIX >XMBOTHBIX 3aHMMAajO 2 MHHYTHI, KOrjga y
KOHTPOJIBHBIX TPYII BPEMsI OCTaJIOCh HEU3MEHHBIM.

Ha 3 mecsn kpelcaM ONBITHOM Ipymiibl MOTPEOOBAJIOCh 3HAYMTEIbHO MEHbLIEE BpeMs B
NOrpy’keHue B DyOookuil coH — 1 muuyTty 80 C mpu BBeAEHMM Mpenapara, B CpaBHEHHUE C
KOHTPOJIGHOU TPYIIION, T/I€ BpeMs TIOTPYKEHHUSI COCTABUIIO 3 MUH.

Buvisoowt

MoueBasi KHCJIOTa, KaK YINOMSHYTO BBIIIE O0JIaJa€T aHTUOKCHUIAAHTHBIM CBOWCTBOM IpHU
HOPMAaJIbHBIX 3HAYEHUAX W HANPOTHUB, MPOOKCHUJAAHTHBIM CBOMCTBOM IPU IMOBBILIEHHOM YpPOBHE B
CBIBOPOTKE KPOBH.

['unepypukemusi NPUBOAUT K OKHCIUTEIBHOMY CTPECCY, AKTUBHOMY BOCHAJIUTEIBHOMY
mporeccy W OciaablIeHHI0 BCEH HMMMYHHOW CHCTEMBI OpraHW3Ma >KUBOTHBIX B IIEJIOM, 4YTO
MPOSIBIIAETCS. TE€M, YTO BpPEMS MOTPYKEHHS B HCKYCCTBEHHBIM COH Yy OINBITHBIX >KHUBOTHBIX
3HAYUTEIBHO MEHBIIIE, YEM B KOHTPOJIBHOM.

[TomyueHHble [aHHBIE TMO3BOJSIOT OOBSICHUTH, IMOYEMY BOCIPUUMYHMBOCTH K JIETy4yeMy
AQHECTETUKY B ONBITHBIX TPYIIaxX JOCTOBEPHO BHIIIE, YEM B IPYIINIAaXx KOHTPOJIbHBIX, 0€3 KaKUX-T100
CONYTCTBYIOIIUX MATOJOTUH.
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O©Kadyrkulova N., Osh Technological University named by M.M. Adyshev,
Osh, Kyrgyzstan, kadyrkulova74@mail.ru
O©Gapyrova E., Osh Technological University named by M.M. Adyshev,
Osh, Kyrgyzstan, gelmira@mail.ru
©Mamat uulu T., Osh Technological University named by M.M. Adyshev, Osh, Kyrgyzstan

Aunnomayus. OnuceiBaeTcss pa3pabOTKa JJIEKTPOHHBIX KapT CEJIbCKUX TEpPPUTOPHIL.
DJEeKTPOHHBIE KapThl CENLCKUX TEPPUTOPHI ABISIOTCS OCHOBOMU ISl MPUMEHEHHUS reorpaduueckux
nHpopMaMoHHbIX TexHoioruil: cucrtema ['MC crama He3aMEHMMON B YCKOPSIOIIEMCS MHUpPE
Omaronapst yiooHOMy uHTepdeiicy U orpoMHOMY 00beMy MH(OpMAIK, a TaKkKe SBISETCS OBICTPO
pPa3BUBAIOIICHCS M BBIIAIOLICHCS CUCTEMOM C TOYKM 3pEHUS KOMMEpLMaiIu3auuu. bpun
OTIpe/IeNIeHbl XapaKTEPUCTUKU PACTPOBBIX M BEKTOPHBIX IEKTPOHHBIX KapT. Ha ocHOBE maHHOTO
UCCIIeIOBaHUS TpeasaraeTcs ONpeeTUTh OCHOBHBIE MPOOJEMBbI EKTPOHHBIX KapT B CEIbCKOM
MECTHOCTH U ITyTH UX PELICHUS.

Abstract. This article describes the development of electronic maps of rural areas. Electronic
maps of rural areas are the basis for the application of geographic information technology: the GIS
system has become indispensable in an accelerating world due to its convenient interface and huge
amount of information and is also a rapidly developing and outstanding system in terms of
commercialization. The characteristics of raster and vector electronic maps were determined. Based
on this study, the main problems associated with the card in rare cases and ways to solve them are
determined.

Knrouegvie cnosa: xapTUpoBaHUE 3eMJIENOIb30BAHUS, Teorpapuueckue HHPOpMalMOHHBIE
CHCTEMBI, KapTorpadusi.

Keywords: land use mapping, geographical information systems, cartography.
leorpaduueckas wunpopmanmonnass cucrema (I'MC) — »9T0 KOMIbBIOTEpHAsh CHUCTEMA,
IIO3BOJIAOIIasA OTO6pa)KaTB JAaHHBIC Ha 3JICKTPOHHBIX KapTaX; KapThbl, CO3AAHHLIC C TOMOIIbLIO FI/IC,

MOKHO Ha3BaTh KapTaMH HOBOTO BpeMeHH. [eorpaduyeckux NaHHBIX, IMUPOKHUI CHEKTP AAHHBIX,
BKJIIOYAsi CTaTUCTUYECKUE, JeMorpauueckre U TeXHUYeCKUue JaHHbIe, MOKET ObITh MOMEIEH Ha
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kapThl [ IC u ncnonp30BaH 1 pelieHus pa3indyHbIX aHanuTudeckux 3anad ' MC xapakrepusyercs
CIOCOOHOCTBIO BBISBIIATH B3aMMOCBSI3U U T€HEHIMH, KOTOPbIE TPYAHO YBHUJIETh HA TPAJAULIMOHHBIX
OyMakHBIX KapTax. BmecTo MexaHHMYecKoro HabOpa OTAEIbHBIX JeTalel TMOSBISETCS HOBBIH,
Kau€CTBEHHBIN CMBICII JaHHBIX.

IlToMuMO MOIIHBIX HMHCTPYMEHTOB aHaliM3a M OOLIMPHBIX CPEICTB CO3JaHUA U
pelaKTUPOBAaHUsl OOBEKTOB, 3JIEKTPOHHBIE KapThl, co3aaHHble ¢ nomoiubsto ['MC, nopnepxusarorcs
0a3aMu JaHHBIX, TEXHUYECKUMH PEIICHUSMH, TAKUMU KaK CIIEUAIbHOE CKAaHHUPOBAHUE U IIeYarh,
cpeactBamu MHTepHeTa M Jake CHYTHHUKOBBIMH CHUMKaMH W uH(popmanueil. EcTe BuUbI
NESTeNbHOCTH, AJISI KOTOPBIX HE3aMEHUMBI JIEKTPOHHBIE KapThl, OyMa)kKHbl€ KapThl WJINH KapThl B
rojioBe. B KOHIIE KOHIIOB, MHOTHE BUBI JEATEIBHOCTH MOYXKHO HAa4aTh TOJIBKO TOTNA, KOTIA YEIOBEK
3HAeT, IJe Haxo#saTcs ero ycwiud. Jlake B IOBCEIHEBHOM XHM3HU Mbl €XEYacHO, HHOIIA
€KEMHHYTHO, OTCIICKHBAEM CBOE reorpaduieckoe MOJIOKEHHe, Oyab TO MarasuH, IETCKUH cal,
MOJ3€MHBIN TOPIoBBIN LEHTP, opuc uian mkona. [IpocTpaHCTBEHHOE MBILUIEHHE - €CTECTBEHHAs
4acTh HAUIETO CO3HAHUS.

B03MOXHOCTh TPOCTPAHCTBEHHOTO OTOOpakKeHUs] TeorpaUyecKuX MaHHBIX J100aBisIeT
MoOIITHOE TpaduyecKkoe M3MEpPEeHHEe B aHAJIM3 MECTHOTO YIpaBJICHUS. AJIMHUHUCTPAIIMH MECTHBIX
OpPraHOB BJIACTH CUUTAIOT, YTO BO3MOXKHOCTb I'eOrpapMuecKkoro MOJAEIMPOBAHUS U OTOOpPaKEHUS
JAHHBIX — Jy4lmuid crnoco0 Busyanuzauuu, U urto ['MC-texHosorus sBiseTcs HEOOXOAUMBIM
MHCTPYMEHTOM JUIsl 3TuX Leneil. OqHako, B KOHEUHOM WTOre, B MECTHBIX OpraHax BJIAacTH Majlo
cnenuanuctos 1o ['MC, a KOMIBIOTEPHI UCIIOJIB3YIOTCS TOJIBKO JUIsl COCTABIIEHUSI OTYETOB, U Y HUX
€CTb OTJIEJIbHOE [TPOrpaMMHOE 0OecredeHue sl MOCTPOSHUs JuarpaMM. OT0 0COOCHHO BayKHO IS
3€MJIETIONIB30BAaHUS C MCCIIEN0BATEIbCKON TOYKM 3PEHMSI: aHHbIE, oay4deHHble ¢ noMolubsto ['HC,
HE TOJIbKO MOAKPEIUISIOT apryMEHTbl, HO U CO3[AI0T CPEdy, B KOTOPOHM 3TU apryMEHThl MOXKHO
crenarb Ooyiee YeTKMMHU W JTaKOHWYHBIMH. [eorpapuueckne nHpopmannonusie cucremsl (I'MC)
CEerofiHs IMIMPOKO UCIOJIb3YIOTCS B PA3IMUYHBIX 007aCTAX HAyKH U MPOMBIIUIEHHOCTH; IPUMEHEHUE
I'NMC st pa3paboTKH alropuTMOB, CIIOCOOHBIX aHAJIM3UPOBATh JAaHHbBIE O CEJILCKOM MECTHOCTU U
pearn30BBIBAaTh UX B IPOTPAMMHOM OOECIICUCHUH, SBIISICTCSI HOBBIM M aKTyaJIbHBIM HAIPABICHUEM.

L]envio 0oannozo uccnedosanus ObUIO CO3IaHUE SIEKTPOHHON NH(POPMALIMOHHON KapThl.

Memoowl uccnedosanus — Ppa3BUTUE NPAKTUYECKUX HABBIKOB CO3JaHMsSI MHTEPAKTUBHBIX
IUGPOBBIX KAPT HA OCHOBE HPOCMOTPEHHBIX (parMeHTOB Tomorpaduueckux KapT ¢
HCIOJIb30BaHUEM TAaKUX Iporpamm, kak GoogleMap vectorizer, Josm u ArcExplorer.

OcHoBHOe oTinuue 3MeKTpoHHbIX KapT [MIC ot OymakHbIX 3akimtodaercs B ToM, uto B [UC
KapTa He SBJISIETCS CTaTUYHBIM M300paKeHUEM: KaXIbl CUMBOJ, oToOpakaemblii Ha kapte ['C,
COOTBETCTBYET  OOBEKTY, KOTOPBI  MOXXKHO  IPOaHAJIU3UPOBaTh, HANpuUMep, IOIYyYUB
JOTIOHUTENBHYIO (Herpaduueckyro) nHopmaruio u3 6a3sl JaHHBIX. JIpyruMu c10BaMu, OJTHOM U3
ocHOBHbIX ¢QyHkuMi [MIC sBngercs nonydeHne uHGOpMaluy O BHIOpAHHBIX OOBEKTax Ha Kapre.
Hanpuwmep, B ['YIC, BpIOpaB 3/1aHME HAa KapTe ropoja, MOXKHO MOJYYUTh MOJIPOOHYI0O HH(POPMALHIO,
TaKylo KakK €ro aJpec M KoJaudecTBo dTaxei [1-7]. B HeM npencraBieHo NpUMEHEHNE TEXHOIOTMH
I'NC B cenbcKolt MECTHOCTH U 0a3oBas JOKyMEHTalus cucteMbl. OHa CONEPKUT CIHUCOK CIOEB C
napaMeTpamMu OTOOpaXKeHUsI, XapakTepHbIMU AJis 1aHHOM KapThl (Pucynok 1). Kapra moxer umersb
OJTHO WJIM HECKOJIBKO OKOH. YUepe3 OKHO KapThl IMOJIb30BaTelb MOXKET MaHHUIYJIHPOBATh CIIOSIMU
KapTbl: IPOCMaTpUBaTh, 3allpalluBarh, pEJaKTUPOBaTh, IIe4aTarb U T. .

OTH KapThl NPEACTABIAIOT c000il 00IIYI0 KAPTUHY 3JIEMEHTOB peibeda M UCTIONb3YIOTCS A
Pa3IMYHBIX LEeNei: U3y4eHUs] MECTHOCTH, OPUEHTUPOBAHUS Ha MECTHOCTH U PEIlIeHUs] HAy4HbIX U
nmpakThyeckux 3amad. Tomorpaduyeckue kapteli — wmacmrad 1:100000 u xpymuee. Kapter
nepeaarT nHPOpMaLKIO 0 TeorpaguyeckoM 00beKTe, HO HAHECEHHS Ha HUX PA3IMUHBIX YCIOBHBIX
0003Ha4YeHu# yacTo ObIBaeT HeJOCTaTOouHO. [109TOMY OONBIIMHCTBO KapT OECIIONE3Hbl, €CIIM OHU He
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coZiepIKar XOTsi Obl HEMHOTO TEKCTOBOM MH(OpMAITUH.

Co3manue 9JNEKTPOHHBIX KAapT 10 YPOBHSAM HAarpy3Kd MpennojaraetT KOHTPOIb U
pENaKTUPOBAHHE MPOTPAMMHON ¥ BHU3yaldbHOW WH(OPMAIMU, YTO B OCHOBHOM CBOJUTCS K
PACIIONIOKEHUIO XaPaKTEPHBIX METOK. DIIEKTPOHHAS KapTa MOXKET COZIEP’KaTh HECKOJIBKO KapOB.
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Pucynok 1. PabGora co ciosimu KapTh

CymiecTBylOT JBE OCHOBHBIE MOJENM IpejAcTaBieHus reorpapuueckux nanHubix B [UC:
BEKTOpHas U pacTpoBas. B BekTOpHOW MoJenu JaHHbIE NMPEICTABICHbI B BUAE Habopa KOOpIUHAT,
00pa3yroImux TeOMeTpUYecKHe (QUTYphl B TpeX pa3IMYHBIX HM3MEPEHHSX: TOYKA, JUHHUS |

MHOT'OYI'OJIbHUK.

< PeAaKTMpoBaTh 0BbeKT
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Pucynoxk 2. PegaktupoBanue o0beKTOB
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[Ipu co3nanum SIEKTPOHHON KapThl BaXXHO paccMarpuBaTh OOBEKTHI BU3YalU3allUd B TOM
MOPSIIKE, B KOTOPOM OHHU OBLIM CO3/IaHbI, OT TMEpBOM OYKBBI 10 ToOciemaHer. OTHOBPEMEHHO
T00aBISIOTCS. HOBBIE OOBEKTHI, KOTOPBIE 0TOOPAXKAIOTCA HA KapTe, a UX XapaKTEPUCTHKHU 3aHOCATCS
B I'PYIIIbI CIIpaBa: 00bEKTHI, JOPOKHBIE 3HAKU U 1IKOJBI (PucyHoK 2).

DJeKTpOHHBIE U(PPOBbIE KapPThl B PA3JIMYHBIX 00aCTAX CO3JAIOTCS C BBICOKOW CKOPOCTBHIO U
3aMEHAIOT OyMa)kHble KapTbl. HakaruBaeTcsi ONBIT CO3JaHUS  KapT, COBEPILEHCTBYIOTCS
TEXHOJIOTHM WX CO3JaHMA. BBICTpO pa3pabarhiBalOTCs HOBBIE BEPCHUHM IMPOrPAMMHBIX ITaKETOB,
MCTIOJIB3YEMBIX ISl CO3JaHMs ANIEKTPOHHBIX KapT. OCHOBHOE oTnnyme 3MeKTpoHHbIX KapT ['MC ot
OyMa)KHBIX KapT 3akitodaercs B ToMm, 4To B ['MIC XxpaHSATCS HE TOJBKO CTaTHYHbIE M300paskeHus
KapT, HO M YHUKaJIbHAs MOJIEJIb MECTHOCTH.

CampIM 0ONBIIUM TpPEeUMyIIecTBOM 31eKTpoHHBIX KapT [MIC mo cpaBHEHHUIO ¢ OyMa)KHBIMHU
KapTamu siBisieTcst ynooountaemocts KapT: B ['YIC mobast yacTh KapThl MOXKET OBITH IPOCMOTPEHA B
mo0oM MaciiTabe; BBIOOp 4YacTH KapThl M MacimTaba mis ortoopaxeHuss B ['MIC moxker ObITh
OCYIIECTBIIEH MHTEPAKTUBHO WJIM C IMOMOIIbIO KOMaH]l IOMCKAa OObEKTOB WJIU MOUCKA (PparMeHTOB.
[Toaromy BaxHoi Qynkuuerr [MC spnsercs monydeHue NOAPOOHONH wuHGOpMAUU 00
0COOEHHOCTSIX KapThI.

UcnonwzoBanue ['MC-TexHONOTMM B KauecTBE HMHTETPUPOBAHHOW IUIATGOPMBI CO3/aET
enrHoe WH(POPMALMOHHOE MPOCTPAHCTBO, COAEpIKallee BCE JIaHHBIE, HEOOXOAMMBbIE IS
3¢(PEKTUBHOTO  ONEPATHBHOIO  YIpPABICHUS, a TaKKe TPEJOCTaBIseT  Pa3HOOOpa3HbIC
MH(GOPMAIIMOHHBIC U CIIPABOYHBIC JAHHBIE IS PA3IMYHBIX MPHIIOKEHUN. DIEKTPOHHBIC YEPTEXKH
koMrianuu «CebCcKasi HeBUKUMOCTBY SIBIISIOTCS OCHOBOM ISl MPUMEHEHHUS TeOMH()OPMALIMOHHON
TEXHOJIOTHH.
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THE EFFECT OF ANTHROPOGENIC FACTORS
ON THE BIODIVERSITY OF THE HILLY TERRAIN OF THE ZARAFSHAN VALLEY
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Annomayusa. C TporpeccoM HAayKM W TEXHHUKHM YBEIMUYUBAIOTCS CHOCOOBI U (OPMBI
BO3/ICHCTBHSI YEJIOBEKa Ha TPUPONLY, B MPHUPOJE MPOHUCXOIAT HE TOJIBKO KOJMYECTBEHHBIE, HO M
KaueCcTBEHHbIE u3MeHeHus. Ha 6nopa3znooOpasue 30HbI aibIpHOTO penbeda 3epaBlIaHCKON JT0JIMHBI
BIIMSIIOT CENbCKOXO3SICTBEHHOE 3€MJICTIONIb30BaHUE, HCIIOJIb30BaHME MAacTOMIL, CO3/IaHHE HOBBIX
XMMUKaTOB, WHTEHCHBHOE HCIIOJIb30BaHUE MPUPOTHBIX PECYPCOB, pA3IUYHBIE COOPYKEHHUS B
MPUPOAHBIX HKOCHUCTEMaX M pPEKpPEallMOHHOE WCIONb30BaHUE TPUPOABI KaK aHTPOIIOTCHHBIC
(bakTopsbI.

Abstract. With the progress of science and technology, the ways and forms of human
influence on nature are increasing, not only quantitative, but also qualitative changes occur in
nature. The biodiversity of the ‘adyr’ (gully) relief zone of the Zarafshan Valley is affected by
agricultural land use, pasture use, the creation of new chemicals, intensive use of natural resources,
various structures in natural ecosystems and recreational use of nature as anthropogenic factors.

Knrouesvie cnosa: nonvHbl, aHTPONIOTeHHbIE (PaKTOPBI, OOpa3HOOOpasue.

Keywords: valleys, anthropogenic factors, biodiversity.
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3epaBIIaHcKasi JOJIMHA pacroiokeHa B IeHTpe PecnyOnmuku VY30ekucran. Bxirodaer
CPEIHIOI0 M HWXXHIOIO YacTh 3€paBIIAHCKOW IONUHBI. [paHWMuuT ¢ Tepputopueit PecryOmuku
Tamxukucran ¢ Bocroka ¢ ropamu Yymkap, ['o6aun, Hypora, Oxtor u Kaparor, sBiastommmucs
3anagHoM 4vacthio TypkecraHckoro xpebOra, ¢ ceBepa ¢ ropamu Yaxanukanon, Kaparena,
3upalynok, 3UsAByAJIMH C Iora, rnecyaHas MycTbiHS CaHIBIKIM C I0ra M I0ro-3amaja, a ¢ CeBepo-
3anaja rpanuuuT ¢ Kesuikymowm [1, 3].

[lo crpoeHHIO TOBEPXHOCTH 3€paBIIaHCKas [OJMHA COCTOMT U3 BOCTOYHOM 4acTU
CamapkaHckoro 60510Ta, CEBEPHOM M F0’KHOW yacTel rop U XOJIMOB. 3anajHas 4yacTh pacllipeHa v
COCTOUT U3 PABHUH, OKPYKEHHBIX II€CYaHBIMH MTyCThIHAMH, 0cO0eHHO byxapckum u Kapakosnbckum
oasucaMM. 3€paBIIAHCKas JOJIMHA CUYMTAETCS OJHUM U3 CaMbIX JAPEBHUX M BBICOKOPA3BUTBIX
peruoHoB Y30ekucrana.

CTpykTypa IOBEpXHOCTH 3€paBIIAHCKOM [0MuHBI HeogHopoxHa. OHa yMeHbLIaeTcs ¢
BOCTOKAa Ha 3arajj, MMOJHUMAETCS K CEeBepy M IOry OT 3epaBIIAHCKON JOJIMHBI M COCIUHSETCS C
ropamu. Knumar 3epaBiianckoi JOJIMHBI HEOAUMHAKOB BO Beex ee yacTsax. [lon BnusiHueM axktopos,
(bopMHPYIOIINX KIMMAaT CTPaHbI, 3JE€MEHTHl KJIMMaTa, B YAaCTHOCTH, TEMIIeparypa M KOJIUYECTBO
0CaJIKOB U3MEHSIOTCS C 3arajia Ha BOCTOK M CHU3Y BBEPX I10 TOPHBIM CKJIOHaM [2, 4, 5].

3epaBlIaHCcKasl JOJIMHA PACIOIOKEHA B CYOTPONMUYECKUX LIMPOTaX, INe 00 I'PeeT COJHIIE.
CnenoBarenbHo, o6O1iee nznyuenue Connua cocrasisier 150 kanopuii Ha KBaApaTHbIA CAaHTUMETD B
ron. Kpome Toro, 3mece MHOro Oe3o0nauHbIX [HEH, a comHie cBeTHT a0 3000 wacoB B Tomy.
ITockonbKy ceBepO-BOCTOUHAs 4YacThb 3€paBIIAHCKON JOJIMHBI OKpY)KEHAa TIOpaMH, XOJOJHBIE
BO3/yILIHbIE Macchl, MPUXOMAALIME C CeBepa M CEBEPO-BOCTOKA, OKAa3bIBAIOT OTHOCUTEIILHO
HeOonpmoe Biustaue. C APYroil CTOpOHBI, MOCKOJBKY 3amajHas 4acThb JOJWHBI OTKpBITA, CIO/Ia
JIETKO MPOHUKAIOT XOJOAHBIE BETPbI, IYIOIIHE C ceBepo-BocToka. [loaTomy B 3amajgHON yactu
JOJIMHBI 3UMOM XOJIOZHEe, YeM B BOCTOYHOW. Ecnm cpeansas Temmeparypa siHBaps Ha BOCTOKE
nonuHbl 0-2°C, To cpenuss Temmeparypa siuBaps Ha 3amane 1-5°C. HaoOopor, jgeTom B 3amaHoi
YacTH JIOJIMHBI JKapKo, cpensisi Temmeparypa utois B lllopupkone +29,1°C, Ha BOCTOKE B
Camapkanne +25,9°C. B ropax, OKpyKawoIIHUX JOJUHY, 3UMa OTHOCHUTEJIHHO XOJOAHAs, a JIETO
npoxyagHoe. Iloatomy cpennsas temmneparypa B ropax Ha Beicote 1300-1400 M cocraBiser B
saBape —2,5-3,0°C, a B urone 23-24°C.

Ocanku B 3epaBIIaHCKOW JOJIMHE pacIpelieleHbl 10 peruoHy HepaBHoMepHo. Ha 3amane
cTpanbl Beimagaer 114—-1787 mm ocankoB, Ha BocTtoke — 300-350 MM, B OKpecTHBIX ropax (B
Omonkyrone) — 10 881 mm. bonblie Bcero ocajikoB BbINaJaeT BECHOW, MEHbIIE BCEro JETOM. 3a
TPH JIETHUX Mecsila (MIOHb-aBryCT) Ha 3amajie JOJIMHBI BblaaeT 1—2 MM ocasikoB, Ha BOocToke 10—
14 MM, B ropax 23-25 mm. Jleto B 3epaBlIaHCKOM MOJIMHE JUIMTCA JOJT0, IOroAa sICHasd,
Oe3o0yiauHas, mansmias, a BO3MOXKHOE HCIIAPEHHE B HECKOJIBKO JIECATKOB pa3 IpPEBbIIIAET
KOJIMYECTBO OCAJIKOB [6, 7].

W3yueHue BAMSHUSA aHTPOIOTEHHBIX (aKTOpOB Ha OMOpa3HOOOpa3ue XOJIMHUCTON MECTHOCTH
3epaBLIAHCKOM JIOJIMHBI CYUTAECTCS OHOM U3 aKTyaJIbHbBIX 3a/1ad.

Marepuan 011 coOpaH U npoaHaau3upoBaH 3a nepuoa — 2020-2022 rr. buopasHoobpazue
KUBOTHOTO MHpa m3ydajoch nmo Meromukam B. U. XKamgmna (1938, 1952), 5. U. Crapoborarona,
3. U. Uzzarynnaesa (1984), 3. . U3zzarynnaesa, X. T. boiimypomnosa (2009).

B 3epaBuianckoil 10oyMHE TOPHBIN paiioH pacrosiokeH Ha BeicoTax oT 400-500 m go 1000
1200 M Haxg ypoBHEM MoOps, 3aHuUMas MNpeAropbs. OCHOBHBIM BOIHBIM HCTOYHHUKOM CTpaHbI
SBJISIETCSL peKa 3epaBlilaH, U BIUSHUE aHTPOIIOTEHHBIX ()aKTOPOB Ha BOJIHBIE PECYPCHI PEKH BEIIUKO.
Haunnaercs ¢ nennuka 3apasman. CpeaHee U HIKHEe TeUeHUE peKH oOpalieHo K Y30ekucrany. B
9TOM 4YacTH peka 3epaBlIaH MENJEHHO TEUeT IIMPOKHM PYCIIOM U pa3leisieTcsl Ha JiBa pyKaBa y
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ropoga Camapkanga. CesepHbiii pykaB Oxmappu (mmuHa 131 kM) u rokHBIN pykaB Kapamapbu
CIMBAIOTCA Y XaThIpuu U 00pa3yroT ocTpoB Musinkana. Peka 3apaBiiad He BagaeT B AMyaaphio.

Peka 3apaBmian nuTaercs 3a cyeT TasHUS JbJa U cHera. [loaToMy €ro mosiHbIA BOAHBIN
MEpUOJ TPUXOJUTCS HA HIOHb-HIOIb, 4 HaWMEHbIIMM — Ha 3uMHMU. [lox Bo3nelcTBuEM
aHTPONOTEHHBIX (DAKTOPOB €ro BoJa HUCHOJb3yeTcs Ui opoiueHus CamapKaHICKOrO oOa3uca.
brarogaps aHTpOIIOreHHOMY BIMSIHUIO PeYHas BoJa TpaHcnoptupyercs B CaHI30pCKYIO AOJIUHY 110
kaHaiy Crapeiii Tystoprap, a mo kanamy Ockuanxop B KamkamapbuHCKYI0 007acTh, IIUPOKO
HCIIOJIb3YETCS B CEJILCKOM XO3HCTBE. 3eMiIM 3epaBIlllaHCKoi 1oauHbl B byxapckoMm u Kapakynbckom
oaszucax OpoIIATCS AMyIapbUHCKMMHM BojgaMHu uepe3 Amy-Kapakynbckuii u Amy-byxapckuii
kaHasbl. Peka 3apaBian ObICTpO TEUeT B y3KOM JOJIMHE B TOpHOM 4acTh. He mMeeT mpuTOKOB Ha
TEppUTOpUU cTpaHbl. TOJIBKO M3 OKPECTHBIX Iop OepyT Hauyano okojo 120 pyuseB. Mx Boxa
HCIONIB3YETCA JJIsl OpPOLIEHMs, M 4YacTh €€ MOXKET JOCTUIaTh 3€paBlllaHa TOJBKO BO BpeMs
BECEHHEro TmoJyioBoAbsA. Kpynueiimme pydsbu, HauuHatomuecss ¢ Hypora-Oxror: TypcyHcoi,
Karracoii, Koxkcapoit, Hambojee KpymHbIE py4bH, OepylIve Hadajo C 3amagHOM YacTH
3epaBmanckoro xpedta: Ypryrcod, OmonxyToHCOM U Oramukcod. OTH pydbH TUTAIOTCS
CHETOBBIMH, JOKIEBBIMHU U TMOA3EMHBIMU BojaMH. M3-3a 3TOro WX BoJa MEPENONIHICTCS BECHOU U
CUJIBHO YMEHBILIAETCs JIETOM U 3uMOil. IHOrIa n3-3a BECEHHUX 0K/IE€H BOJa B HUX YBEIMUUBAETCSA
U BBIXOAUT M3 OeperoB, HaHocs ymepd MHoruM mectam. [lo3ToMy Ha ATHUX PYYbsIX MOXHO
MOCTPOUTH IPYAbl U MCIIOJIb30BATh UX JJISl OPOLICHUS JIETOM. Takue coOpyKEeHHUsl CTPOUIIUCH €IIe B
npeBHocTH. [Ipumepom storo siisiercss AOaynna bannu (Bogoxpanwmmiine) B Okuoncoe. Jlo cux
MOp COXpaHWJIach 4acTh OaMObl BojoxpaHwiuma AOaymia banay, mocTpoeHHOro OyxapcKum
smupom Abaymna xanoMm B X VII Beke.

Kimumar 30HBI afBIpHOTO peibeda YHUKAJICH, M BIUSHUE aHTPOIOTCHHBIX (aKTOPOB Ha
HKOCHCTEMBI 3TOTO PErMOHA BEIUKO. XOTs KJIMMAT HEMHOIO OTJIMYAETCS OT KJIMMAara MyCThIHU, JIETO
3/1eCh JKapKoe€ M IMPONOJDKUTENbHOE. JIeTo B IyCThIHE HE OYEHb JKAPKOE, NOJOBOE KOIMYECTBO
ocaakoB 300—450 mM. PacturenbHbli NOKpPOB TOJILIE, Y€M B IIYCTbIHE. B 3THX yClIOBHSX
bopMHpYIOTCS TPOCTBIE W TEMHO-Cepble T0YBBl. B  3epaBIIaHCKONH JOJIHMHE CEpO3eMbI
OOBIKHOBEHHBIE cocTaBisitoT 1,5-2,5% mnpenropuit npumepno ot 500-600 m go 1000 M Haxg
YpOBHEM MOps. 3epaBIIaHCKas JOJMUHA MPEACTaBIseT co00il opoIraeMble U TIOIOPOIHBIE 3eMITH C
MIPOCTBIM CEPO3EMOM U IMIMPOKO MUCHOJIB3YETCS B CEIBCKOM XO31CTBE 1 MHTEHCUBHOM CaJI0BOJICTBE
B OTUX palOHax.

TemHO-cepbie MOYBHI pacrpocTpaHeHbl B 6osee Bhicokux Mectax (1000-1600 m Han ypoBHEM
Mopsi). KonnuectBo rymyca B mouBe jaocturaer 3—4%, 4acTO BBICAXKHBAIOT SPOBBIE KYIBTYPHI.
MeHnbine miomaan B A0JIMHAX PEK OPOLLIAIOTCS.

Cepo3eMbl  SIBIIOTCSI OCHOBHBIMH  CEJIHCKOXO3SIICTBEHHBIMU TIOYBaMU  3€paBIIAHCKOMN
nonuHbl. [loATOMY OHM SBISIOTCS HAIIMM CaMbIM BaKHBIM M HEHCUEPHAEMBIM TMPUPOTHBIM
pecypcoM. Cepo3zeMbl UMEIOT psiJi NMPEUMYIIECTB KAaK B IJIAaHE BO3JEIBIBAHMUS, TaK U B IUIAHE
opouieHusi. B 30He anpipHOrO penbeda Oonble pPACTUTENHHOCTH, YeM B MyCThIHE. BecHoit
MECTHOCTh TMOKPBIBAETCS KPAaCHBIMU M KENThIMU THONbIaHAMU. Ha XonmMax pacTyT KOHrupooi,
paHr, cacup, SHTaK, KOpoBaK M Tyinbxaiipu. B Oosee BbICOKOI 4acTH XOJIMOB €CTh KYCTApHHUKHU U
JIEPEBhs, TaKMe Kak 3UPK, KYCThl HamaTak U OOSAPBHIIHHUK. JKXUBOTHBIM MHpP B Tropax MEHBIIE IO
CPaBHEHHUIO C JKMBOTHBIM MHUPOM NYCTBIHU. 3/1€Chb BOAATCS SAIIEPHUIBI (arama, TeKKOH), 3MEH
(cBUHOTOIOBasI 3Mesl, SIIOBUTAsI TOMyOas 3Mes) U Jlake TaKhe HACEKOMbIe, Kak (hajaHrd, YepHbIE
YEPBHU M CKOPITUOHBI. 3HAYMUTEIHHO BIMSHHUE YeJIOBeKa Ha OnMopa3zHooOpazue dayHbl pernoHa.

JIuCel M BOJIKM XUBYT CpEIW XUIIHUKOB. BECHOW uepenaxu XUBYT aKTUBHOM XU3HbIO. B
OKPECTHOCTSIX CEIbCKOXO3SHWCTBEHHBIX YrOAWW BONATCA COWMKH, Oapcyku u exu. [ltuig
OTHOCUTENILHO OOIbIlle, YeM B IYCTBIHE: 37IeCh OOMTAIOT TaKhe NTHIIBI, KaK PO3OBBIA ASTEN
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(muenuHBIN ynel), CUHSAS BOpPOHA, Kypomarka, AsTel, acTped u openl. B polmax BoasTcs ciaBKH,
BOPOOBHU U COJIOBBH, a TAK)K€ MallHbI. BEeCHOW MPUIIETAIOT JIACTOUKH, CKYHCHI U COJIOBBH.

Iupokoe MCHOIb30BAHUE 3€MENb 3E€paBILIAHCKOM JIOJIMHBI ISl CEIbCKOIO XO35HCTBA
U CaJI0BOJICTBA TAK)KE OKa3bIBaeT 0OJIbIIOE BIMSHUE Ha OMopa3sHooOpas3ue Guiopsl U GayHbI.

B nensx pa3Butusi caJioBOJCTBA B 30HE aBIPHOTO penbeda 3a MOClIeqHHe TPH rofa Co3qaHo
6,6 ThiIC Ta MHTEHCUBHBIX CcafoB. 2000 TeKTapoB HOBBIX CaJ0B COCTABJISIOT OPEXOBBIC POIIM B
Kompab6otckom, bynynrypckom, Iaitsipukckom u XKomboiickom paitonax. 3a rog coopano 346000 T
(bPYKTOBBIX cag0B, ypoxkaHOCTh yBennunBaeTcs Ha 8—10000 T exeronHo.

CaxeHIIbI, BBICAXXEHHBIC B 30HE aJIbIPHOTO penbeda, BbicakuBaoT Ha 1yomny 3040
CaHTHUMETPOB, a KOpHU JnocTuraior niyounsl 1,0-1,5 meTpa, a B MHTEHCUBHBIX caJlaX, TaK Kak
Ca)KEHIIBI pacrioyiaraiorcs Ha riyoune 25-30 caHTHUMETPOB B MOBEPXHOCTH CJIOW 3€MIIH, IOJIUBATh
WX HYXHO TO Karjie MakcumyM pa3 B 10 mueil. To ecThb KOpHH paccalibl BCETAa JOJKHBI OBITh
BJIQXHBIMHU. JlJI1 MHTEHCHUBHBIX CaJ0B MPUBO3UIM CaXEHIIbl, MPUTOTOBIECHHbIE B OCHOBHOM B
€BPOIEHCKUX CTPaHax, U, ECTECTBEHHO, 3TH CAXKEHILIbI aIallTUPOBAHbI K TAMOIIIHEMY OTHOCHUTEIHHO
BIIQXKHOMY M TIpoxJjiafiHoMy kiuMaty. B Camapkanjckoit obmactu 26,3 ThIC Ta CaJOBBIX TUIOMIAICH,
u3 koTopeix yopano 20,4 teic ra. bonee 10000 ra »Tux camoB MpenCTaBIAIOT COOOM MHTEHCUBHBIC
CaJibl C KareJIbHbIM OPOIICHHUEM.

ITo cocrosuuto Ha 1 wMapra 2019 roma oOmas T1UIOmMAA, HWHTECHCHUBHBIX Cao0B B
Camapkanjckoil obnactu gocrumia 11168 ra. YOpannast miomaab HHTEHCUBHOIO CaJla COCTaBIISET
5 teic Ta. B uHTeHCHBHBIX canax 3anokeHo 2400 ra s6imonn, 1200 ra mepcukon, 1900 ra BuiHU,
1480 ra cauB, 2500 ra rpenkux opexoB u 6omnee 1000 ra qpyrux GppyKkTOBBIX CallOB.

B cagmax BeipamuBaror 16 BUIOB 500K, 10 BHUAOB BWIIHHM, 8 BHJIOB IEPCHKOB, 7 BHUIOB
BUIITHU, 5 BUJOB aiBbl, 6 BUJOB aOpUKOoCcOB M MUHAAIb. C IMOMOMIIBIO COBPEMEHHOMN, MOIIHOMN
TEXHUKH, TpuUBe3eHHOW u3 loymaHauu, OCyIecTBIseTCs 00paboTka Ooropoia B MEKIYPAIbSX,
PEryasipHO TPOBOAUTCS OOpabOTKa IMJIOAOB OT BPEAHBIX HACEKOMBIX. YCTaHOBIIEHA CHCTEMa
KalelnbHOro opolleHusa. Bopma, 3amuTas M3 apTe3MaHCKUX CKBWKUH B CIIELUAJbHBIE KAaHABBI,
HaIpaBJIsieTCsT B Caabl IO KJIEEBBIM TpyOaMm, NpeaBapUTEIbHO HECKOJIBKO pa3 OUHMIIAsiCh B
3aBUCUMOCTHU OT COCTaBa MOYBHI.

B 0O0bIuHBIX caiax JepeBO HAuMHAET IJIOJOHOCUTH Ha 5—6 TOl, a B cajaX C MHTCHCHUBHBIM
OpolIeHueM — Ha BTopou rof. Paneiie Ha 1 ra caga yxoqumno 1000 M> BOJIBL, a IIPY UCTIOJIb30BAaHUU
HOBOTO MeTona mocrtaroddHo Bcero 70 M BO/Abl. TpamuuuonHblie canel gatoT 10-12 T/ra,
WHTEHCHUBHBIC TEXHOJIOTMH YBEIIMYMBAIOT ATOT Mokazarenb 10 55-80 T. CeromHs B cajax 3TOTO
X0351cTBa ObUT COOpaH ypoXkail ¢ IBYXJIETHUX SOJIOHb.

Jlisg 3ammThl MJI0AOB OT TMPUPOAHBIX BO3ACUCTBUN M HAmaJeHUs MTUI, a TaKkKe st
oOecrieueHUsT MUKpPOKJIMMAara B Caay YCTAHABIMBAIOTCS CIEIHUAIBHBIE CETKU. OJTO TaKXkKe
CroCOOCTBYET TOBBIIICHUIO KAYECTBEHHBIX MOKa3aree ypoxas. Bes mpoayKius 3KCopTupyercs,
80% — B BHJE CBEXHUX (PYKTOB, a OCTajbHas YaCTh SKCIIOPTUPYETCS B BHJIE COKOB M BapeHbs
nocyie o0pabotku. Kpome Toro, 4acTo cajapl OPraHU3ylT C CHCTEMOH KalelbHOTO OPOIICHUS, HE
KOHTPOJUPYS CKOPOCTh U MPOJOHKUTEIBHOCTh MonuBa. OpOoCUTETbHBIE MEPONIPUSATHS TTO3BOJSIOT
YBEIUYUTh WX YPOXKAWHOCTh Cpa3zy Mocie mocaakd. B aTom ciydae y cesHIEB (QopMupyercs
BBICOKAsl YCTOWYMBOCTD K pa3audHbIM 3a0oeBaHusIM. KarenpHoe OpOoIIeHne TakKe MOXKET CBECTH
K MUHHUMYMY PUCK Je(hUIIMTa MUTATEIHHBIX BEIIECTB B MOYBE U pacTeHusx. C mporpeccom HayKu U
TEXHUKU YBEITUYHMBAIOTCS CHOCOOBI U (POpPMBI BO3ICHCTBHS 4YeIOBEKa Ha NPUPOIY, B IMPHUPOIE
MIPOMCXOAT HE TOIBKO KOJMYECTBEHHBIE, HO U Ka4eCTBEHHbIC M3MeHeHus1. Ha 6uopaznoobpasue B
30H€  anmbIlpHOTO  penbeda  3epaBIIAaHCKOW  JIONMHBI  BIUSIOT  CEIIbCKOXO3SMCTBEHHOE
3eMJIENIONBb30BAaHUE, HCIIONIb30BaHWE TACTOWI, CO37aHHEe HOBBIX XUMHKATOB, HWHTEHCHBHOE
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WCIIOJIb30BaHUE MIPUPOIHBIX PECYPCOB, PA3IMUYHBIE COOPYKEHHUS B MPUPOAHBIX SKOCHUCTEMAaX H
pPEKpealioHHOE UCTI0Ib30BaHNE IPUPOIbI KaK aHTPOIIOTEHHBIE (DAKTOPBI.
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Annomayusa. B skonornyeckoil cucreme Ha TeppuTopuM AsepOaiijpkaHa B pesynbrare
JIOJITOBPEMEHHBIX TEXHO-aHTPONOTEHHBIX BO3ACUCTBUN INPOMCXOAUT PACXOXKACHHUE TEMIIOB
KU3HEHHBIX (YHKIUI SIIEMEHTOB CHCTEMbI, OKa3bIBas MpsIMOE BO3/ACUCTBUE HA CTPYKTYpPY
HKOCUCTEM ITyTeM YBEIMUYEHHMs, CHIDKEHHSI M TpaHC(hOopMaluy Beeil 3KOCHCTEMBI U €€ KOMITOHEHTOB.
EnuHCTBO Tpex cOCTaBiAOMNX (COLMAlbHAS, SKOJOTMUYecKass M HKOHOMHYECKas) COCTaBIISIOT
OCHOBY KOHIICNIIIMM YCTOMYMBOIO pa3BUTUA. AKTyaJIeH BOIPOC O peaJbHOM BO3MOXKHOCTH
JIOJITOBPEMEHHOTO YCTOMYMBOTO JKOCOIMOpa3BUTUS B AsepOaiikane. B cBsi3u ¢ Bo3pocmmm
AHTPOIIOTEHHBIM M TEXHOTE€HHBIM BO3JEHCTBHEM HAa OKPYXKAIOIIYIO NMPUPOAHYIO CPEIy OIHOH W3
OCHOBHBIX 3371ad B OHKOJIOTMU CTaJI0 NOJy4eHHE JAeTajdbHON HHPOpMaMK O (PaKTUYECKOM
COCTOSIHUM MPHUPOJIHBIX B3KOCHUCTeM As3zepOaiikaHa, MOHMTOPUHIE, OLIEHKE W TPOTHO3E HX
U3MEHEHUH C TeM, 4YToObl pa3paboTaTh HAYYHO-OOOCHOBAHHBIE MEPONPUATHS IO YITYYIIEHHUIO
9KOCUCTEM CTpaHbl. [Ipobiema oNTHMMH3AaLMU KayecTBa MOYBEHHOTO IOKPOBA, BOAHBIX CHCTEM B
AzepOaiikane kpaifHe BaykHa JJIS JOCTHXKEHUS I0JITOCPOYHOTr0 00ecriedeH s MPOI0BOIbCTBEHHOM
0€e30MacHOCTH cTpaHbl Ha 3Tane (popmupoBanusi «CTpareruu pa3BUTHS HE HEPTSIHOTO CEKTOpa»,
o0ecrieueHus: MPOU3BOJCTBA IKOJIOTMUYECKH UYUCTOW CENbCKOXO3MCTBEHHOM MPONYyKIUU Ha (oHE
KpaliHE HH3KOM SKOJOTHYECKOM U OMOJIOrMYeCKOW €eMKOCTH TeppuTopuu crpaHbl. HayuHo-
METOMYECKHE DPa3pabOTKH, OTBEYAIOLINE COBPEMEHHOMY HAy4YHO-TEXHOJIOTHYECKOMY YPOBHIO C
MCTOJIb30BAaHUEM METOJ0B OMOMOHUTOPHUHIA, OMOMHIMKAIIMKM M OMOTECTUPOBAHMS BOCTPEOOBAHbI
COBPEMEHHOM OHO3KOJOTHElN ISl pelleHHs NpPaKTHUYeCKUX 3a7ad, B TOM YHCIIE NpPHU aHalIu3e
JKOJIOTMYECKUX PHCKOB, CBS3aHHBIX C 3arps3HEHHEM OKPYXKAKOIIEW Cpenbl U IPEBBILIEHUEM
9KOJIOTUYECKH JOMYCTHMBIX HArpy30K 3arpsi3HSIOLIMX BEIIECTB HA NPUPOAHO-TEPPUTOPHAIIBHBIE
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KOMITJIEKCHI Pa3JIMYHOTO HEepapXHU4YecKoro ypoBHS B AsepOaiiakaHe, (OpMUPOBAaHUS U Pa3BUTHUS
aKTUBHOTO aJJalITUBHOTO MEHEXKMEHTA.

Abstract. In the ecological system on the territory of Azerbaijan, as a result of long-term
techno-anthropogenic impacts, the rates of vital functions of the elements of the system diverge,
having a direct impact on the structure of ecosystems by increasing, reducing and transforming
the entire ecosystem and its components. The unity of the three components (social-environmental
and economic) forms the basis of the concept of sustainable development. The question of the real
possibility of long-term sustainable eco-development in Azerbaijan is relevant. In connection with
the increased anthropogenic and technogenic impact on the environment, one of the main tasks in
the environment was to obtain detailed information on the actual state of natural ecosystems of
Azerbaijan, monitoring, assessment and forecasting of their changes in order to develop science-
based measures to improve the country’s ecosystems. The problem of optimizing the quality of soil
cover and water systems in Azerbaijan is extremely important for achieving long-term food security
of the country at the stage of formation of “The Strategy for the Development of the Non-Oil
Sector”, ensuring the production of environmentally friendly agricultural products against
the background of extremely low environmental and biological capacity of the country’s territory.
Scientific and methodological developments that meet the modern scientific and technological level
using biomonitoring, bioindication and biotesting methods are in demand by modern bioecology to
solve practical problems, including when analyzing environmental risks associated with
environmental pollution and exceeding the environmentally acceptable loads of pollutants on
natural and territorial complexes of various hierarchical level in Azerbaijan, the formation and
development of active adaptive management.

Knrouesvie cnosa: AzepbaiixkaH, IpUpOAHOE PaBHOBECHE, HKOJIOrO-TeorpaduiuecKuil aHaims,
aJBTEPHATUBHOE CEILCKOE X031 CTBO, YCTOWYMBOE Pa3BUTHE.

Keywords: Azerbaijan, balance of nature, ecogeographical analysis, alternative agriculture,
sustainable development.

Ilnouans AsepGaiimkanckoil PecriyGmmku cocraBiusier 86692 km”. B yCIOBHSX CHCTEMHO
HapacTalluX TeMIaxX OCBOCHHS TEPPUTOPUM CTPaHbl M HWHTEHCU(PUKAIMM XO3SHCTBEHHOI'O
Pa3sBUTHS BBIIBUTAIOTCSA BONPOCH 3()(hEeKTUBHOTO MIAHUPOBAHUS Pa3BUTHS ITUX TEPPUTOPHU, UX
ONTUMM3AIMM U CcOANTaHCUPOBAHHOCTH YCTOHUMBOro passutus [26, 37]. K manHoi mpobGieme
OTHOCSATCS Kak COXpaHEHHE OMOJIOTMYECKOTOo U JIaHAmadTHOTO pa3sHoOOpa3us, Tak H
9KOJIOTHYECKasi CTaOMIBHOCTh TEPPUTOPUN U BOCCTAHOBJIEHHE YTEPSHHOIO 3KOJIOTMYECKOTO
paBHOBecus. [IpuHMMas BO BHUMaHUE HAJMYUE OCTPBIX SKOJOTMUYECKUX MPOOJIEM Ha 3HAUUTEIIbHON
YacTH TeppuTopuM AszepOaiijykaHa CTAHOBUTCS KpaiHE aKTyaJlbHbIM IpPOBEIEHHE CUCTEMHBIX
UCCNIeIOBaHUH B OOJIAaCTH DKOJIOTUM KakK eIUHOW B3aMMOCBSA3aHHOW M B3aMMO3aBHCHUMOM
ouocuctemMbl Ui (OPMHUPOBAHUS  YCIOBUM A7 JOJTOBPEMEHHOTO  YCTOHYMBOIO
COLIMOAKOJIOTHYECKOTO Pa3BUTHS CTPAHBI.

KiroueBoii 3amadeil COBPEMEHHOIO pPa3BUTHUS COLUYMa SBISIETCS MOJAAECPKAHHE HKOJIOrO-
COLIMO-DKOHOMHUYECKOTO €JMHCTBA HA BCEX OJTalax JeATENIbHOCTU YEIOBEKa M IOCTOSHHOE
yAay4lIeHue cpenbl ero ooutanus [8, 36]. B 3Tux ycioBHsIX KauecTBO KHU3HU Ye0BeKa HEOOXOAUMO
paccmarpuBaTh B TECHOM CBSI3U C KayeCTBOM SKOCHCTEM. Pa3BUTHE OCO3HAaHHOCTH €IMHCTBA
COLMyMa M 3KOCHUCTEM JOJDKHO CTUMYIUPOBATbCS HEOOXOTUMOCTBIO MOCTOSHHOTO OOeCTeYeHuUs
9TOro eAnHCTBA Ha Jiene. CHCTEMHBIN aHaIU3 COCTaBIsET OCHOBY IPOIPaMMHO-1IENIEBOTO MOIX0/1a K
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pEIICHNI0  MPOU3BOJICTBEHHO-PKOJIOTMYECKMX  3a/ad, KOTOpble  HOCAT  MEXOTpacieBoii,
MEXIUCUUIUIMHAPHBIM M MEXBEOMCTBEHHBII XapakTep, KOIJa CTaBUTCS LEiAb U OMPEHesioTCs
nytd u Mmeronsl ee goctwxkenus [11, 41]. DddexkTuBHbIE MEHEIHKMEHT HSKOCHUCTEM MOXKET
(bOopMUPOBaTHCS TOJBKO JIMIIHL B YCJIOBUSX HAJIWYUS JIOCTOBEPHBIX M TIOJHBIX 3HAHUWA U
uHpopMaMu O pPa3IMYHBIX CBOMCTBAX JKOCHUCTEM, HX KOHKPETHBIX XapaKTEpUCTUK, U
CIIOCOOHOCTBIO  aJIEeKBAaTHO HCIIOJIb30BaTh CYIIECTBYIOIIYIO HH(pOpManuio s BBIpaOOTKU
YIpaBIEHUYECKUX pelieHuii [2, 35].

B cdepe cenbckoro xo3siictBa B AsepOaiipkaHe B TOCICIHUE TOIbI IMPOWCXOIHIN
CyllecTBeHHbIE MpeoOpa3oBanus. CUCTEMHBbIE W3MEHEHHUS, MPOUCXOMAIINE B MOCIEIHUE TOABl B
CTPYKTYpE arpapHoOro ceKTopa SKOHOMHUKHU B AzepOaiikaHe, MOBBIILIEHNE KOHKYPEHTOCIIOCOOHOCTH
CENIbCKOXO3SIICTBEHHON MPOAYKIMH, TIEPeXoA K pecypco- U IHeprocOeperaromemMy THITY
XO3SHCTBOBaHMS, BO3pacTaroliyde OOIIECTBEHHbIE W MPaBOBbIE TPEeOOBaHUS K  YPOBHIO
HKOJIOTHYECKON 0e30MaCHOCTU CEeNbCKOXO3SHCTBEHHOTO MPOM3BOJICTBA M CHUYKEHUIO HETaTHBHOTO
BO3ICMCTBHSI arpapHOro CEKTOpa Ha OKPYXKAIOIIYI0 CpeAy B paMKax pa3BUTUS CTpATeruu
aJlalTUBHO-IAHAIA(THOTO ¥ OPraHUYEeCKOI0 3EeMJICAENUS C Y4YeTOM JIEHUCTBUS MPUPOIHO-
KIIMMaTHYeCKUX (DaKTOPOB M TIOBBIIICHHUS YCTOWYMBOCTH CEIBCKOXO3SIMCTBEHHOTO IMPOM3BOICTBA
TpeOyroT pa3paboTKK HayuYHbIX HHHOBAILIUK BO BCEX O0JIACTSAX celIbCKoro xo3siictra [30, 31].

B 5T0ii cBA3M MMEIOTCSI OOMNBIITNE BOZMOKHOCTH ISl MCIIOJNIB30BAHUS CUCTEMHOIO TOAX0Ja B
mnpouecce pa3paboOTKM U peanu3alud KpYMNHBIX KOMIUIEKCHBIX IMPOTpamM, IO3BOJISIOLINX
00eCleYnTh MaKCUMAJIBHYIO CKOOPAMHUPOBAHHYIO KOHIICGHTPALMIO YCHJIIHUI, CTHMYIOB H
MaTepUalbHO-TEXHUYECKUX CPEICTB HA BaXXHEHIIMX HANpPaBICHUSIX HAYYHO-TEXHHUYECKOTO
nporpecca [19, 27, 33]. [IpuHIMI CUCTEMHOIO aHaJIM3a 3aKJI0YAeTCAd B PAaCCMOTPEHUU PEaIbHBIX
npobjgeM Kak eIMHOW WEJOCTHON CHCTEMBI, COCTOSIIEH W3 B3aHMMOCBS3aHHBIX IOJCHCTEM
(371€MEHTOB), BO BCEM pa3HOOOpa3WM CYIIECTBYIOIIMX BHYTPEHHMX M BHEIIHMX CBsi3el, C
PacKpbITUEM M aHaJU30M HamOosee BEpOSATHBIX MOCIEACTBHHA OT peaid3allMd TOrO WJIM HWHOTO
BbIOMpaemoro BapuaHTa ee pemenus [10, 29]. B stom cnyyae He0OX0AMMO Y€TKO cPOpMYIUPOBATh
KOHEYHbIE [eMu © o0ecreynTh HE KOH(IMKTHOCTH OCHOBHBIX MPOTPAMMHBIX — IeNIei
(YHKIIMOHUPOBaHUS BCEH paccMaTpUBAeMOM CUCTEMBI C LEISIMH, CTOAIIUMU NEpe]] BXOIALUIUMH B
Hee MOACUCTEMaMH.

Ilenb uccrienoBanus 3aKI0YaeTCs B IPOBEACHUHM CUCTEMHOIO aHAJIN3a COCTOSIHUS DKOCUCTEM
Ha Tepputopun A3sepOaiipkaHa JUIsi HAydHOTO OOOCHOBaHUS HEOOXOAMMOCTH Ppa3paboTKu
MIporpaMM i 00€CIeYeHUsI COIIO0-IKOI0r0-3KOHOMUYECKOTO YCTOMUNBOTO Pa3BUTHS.

OOBexT uccienoBaHuss — TeppuTopusi AszepOaiikaHa B 1I€JIOM KakK €IMHOW OMOCHUCTEMBI.
Merton uccneaoBaHUsl — CUCTEMHBIN aHaJIU3 C MCIOJIb30BAaHUEM IPUHLHUINA No3TanHocTH [9, 40]
(https://ecolog.pro/wp-content/uploads/2019).

AzepOarimxan 3aHuMaeTr 46,5% Tepputopuu Bcero 3akaBKasbs, OJJHAKO Ha €r0 TEPPUTOPUU
npoxuBaeT cBbime 50% oOT Bcero HaceleHus 3aKaBKaszbs, W3 PECYPCOB IUTHEBOM BOBI
COOCTBEHHBIE BOJHBIE PECYPCHI COCTABIAIOT JUIIbL 14,5%, a TUIOMAAN JIECOB COCTABISIOT TOJIBKO
21% Bcex JeCHBIX MAacCHUBOB 3aKaBKaszbs. BmecTe ¢ TeM MNpakTU4YECKHM OCHOBHBIE 3arachbl
OpPraHMYECKOrO TOIJIMBA COCPEJOTOYEHbl Ha OrpaHMYEHHON Tepputopuu AsepOaiipkaHa, B
pe3ynbTare 4yero Harpyska Ha NpUpOAHbIE JaHIa(Thl, KpailHe HEpaBHOMEPHO pachpezesieHa U B
HEKOTOPBIX 30HAaxX, HampuMmep, Ha AIMNIIEPOHCKOM INI-BE€ YK€ B HACTOAILIEE BpPEMs MPEBBIINIACT
JONYCTHUMBIE YPOBHH.

B skonoruueckoil cucrteme Ha Tepputopun AszepOaiijpkaHa B pe3ysibTare JOJrOBPEMEHHOIO
TEXHO-aHTPONOTEHHBIX BO3AEUCTBUI MPOUCXOAUT yTpara OMOJIOrHYECKOro pasHooOpa3us, UMeeTcs
TEHJCHIMSI CHUKEHMSI IACTUYHOCTU JKOCUCTEM, B PE3YNBTATE YETr0 IMPOUCXOAUT PACXOKICHHE
TEMIIOB XU3HEHHBIX (DYHKIMN 3JIEMEHTOB CHCTEMBI, JIE30pTaHU3ys BCIO SKOCHCTEMY, OKa3bIBaeTCs
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HEMOCPEACTBEHHOE BO3JIEHCTBUE HA CTPYKTYPY IKOCHUCTEM B PE3YyNbTaTe yBEIWYECHHUs], CHIOKEHUS U
TpaHchopMaIi Bcel SKOCUCTEMBI M €€ KOMIIOHEHTOB: OMOMAacChl, HEKPOMAcChl U MUHEPAJIbHOM
Macchl. HecooTBeTcTBHE TEMITOB ()yHKIIMOHMPOBAHUS SJIEMEHTOB BCEH SKOCUCTEMBI (TIOUBBI, BOA U
T.1.) TNPUBOAMT K Je30praHm3auuu nanamadros. Hampumep, 3po3usi MOYBEHHOTO IOKPOBA,
3acoJIeHHE JECITKOB THICSU T'eKTapoB 3eMenb Ha Tepputopun Kypa-ApakCHHCKOW HU3MEHHOCTH,
3arpsi3HEHUE ThHICSY I€KTapOB 3e€Mellb, a TAK)Ke IMOBEPXHOCTHBIX M TPYHTOBBIX BOJ He(ThIO, WIIH,
4TO elle XYyXe — YYXKEPOAHBIMH BEUIECTBAMHU- TNECTULUAAMHU, TEpOUIMIAMH, JETePreHTaMu
BBI3BIM TIOJIHOEC HJIM YaCTUYHOE DPACXOXKICHUE TEMIIOB U (PYHKIMI €CTECTBEHHBIX MOYBEHHBIX
OMOJIOrMYECKHUX MPOLECCOB, KOTOPbIE OTBETCTBEHHBI 32 MOACPKAHIE €CTECTBEHHOTO PaBHOBECHS B
ykazaHHbIX Owmocucremax [13]. Kak pe3ynbraT — CHMDKEHHE >KM3HEHHBIX (DYHKIIMH SKOCHCTEM,
CHIDKCHHE Ouopa3HooOpa3usi, CHIDKEHHE UX TNPOAYKTUBHOCTH, YXYIAIICHHE «KAauecTBa»
OKpYXaroIlel cpeapl, MOTepsi MPUPOAHBIX PECYPCOB, POCT PAa3IMYHBIX 3a00JIEBaHUA M T. [I.
[Tnomane necoB pecnyonuku 3a nociaeanue 150-200 neT cokparuiack Ha 2/3 WM MOYTH HA 2 MITH
ra., B HacTosimiee Bpemst juib 11,4% oOmieil TeppuTOpuH CTpaHbl MOKpPHITA JecaMH, JIECUCTOCTh
Kypa-ApakcuHckoli HU3MEHHOCTH cocTaBiser Bcero 1,8%, a ¢ ydeToM HHTEpPECOB pa3HBIX
oTpaciieil PJKOHOMHMKH CTpPaHbl (B MEPBYIO OYEPEb CEIbCKOXO3SMCTBEHHOIO CEKTOpA) MMOKA3bIBAIOT,
YTO ONTUMAaNIbHAS IECUCTOCTh A3epOaiixaHa MOKET COCTaBIATh uiib 15-18% [1].

W3BecTHO, 4TO HAWOOMBIINN COLMANBEHO-IKOJIOTUYECKUN M SKOHOMUYECKU 3pdexT moxer
OBITh  JIOCTUTHYT B  Cly4ae, €CJIM COOTHOIIEHHE MEXAy mnpeoOpa3oBaHHBIMH U
HenpeoOpa3oBaHHBIMU 3KOCUCTeMaMu He mpeBbiiiaet 2/3 [34]. CooTHomeHe Tpeodpa3oBaHHBIX U
HEnpeoOpa3oBaHHBIX HKOCHUCTEM Ha TeppuTopun A3sepOaiikaHa KpaliHe HEOJIaronmpuaTHO H
CBUJCTEIBCTBYET O CHJIE U MOIIM AHTPOMOTEHHOTO M TEXHOTEHHOTO JABIICHUS HA MPUPOIHBIC
maHamadTe ¢ MOTEHIMAIBLHBIMU HEOIArOMPUATHBIMH MOCIIEACTBUAMHU. DTO M HEYIUBUTEIHFHO: Ha
JyU1y KaXKI0ro >KMTeNsl cTpaHbl npuxoautcs Bcero 0,12 ra muomanu siecos (mpu HopMme 1 ra) u B
MOCJIeHUE TOAbl JaHHBIA TMOKa3aTenb CcHuxkaerca, uro B 4 pasa (0,48 ra) MeHblie
COOTBETCTBYIOIIIETO CPETHErO MOKa3aress B MEKIyHApOIHOM MaciiTaoe.

B nenom tepputopusi AszepOaiiipkaHa Kak €IWHON CHCTEMBbl XapaKTEpHU3yeTCs HaJIMYueM
IIMPOKOTO MHOroo0pa3usi TEXHOTEHHBIX U AaHTPOINOIEHHBIX IPOLECCOB, KOTOPbIE OKAa3bIBaIOT
HEraTUBHOE BO3/CHCTBHE HAa BCE KOMIIOHEHTHI MPHUPOAHBIX NaHAmadToB. B pesynprare 3TOro
nokazatenu Kod(pQUIMeHTa aHTPOIIOTeHHOCTH M TEXHOTEHHOCTH TeppuTopuu AsepOaiipkaHa BO
MHOTO pa3 MPEBOCXOAST OTH TMOKa3aTeliM BCEX MPUKACTUHUCKUX TocyaapctB [12]. Dto maer
OCHOBaHME YTBEp)KJIaThb O 3HAYUTENbHO O0Jiee BBICOKOM CTENEHU HANpsSIKEHHOCTU PECYPCHO-
HKOJIOTMYECKOTO MOTEHIMaNa TeppUTOpUM AszepOaiijkaHa MO CPaBHEHHIO CO BCEMHU JIPYTUMHU
MPUKACIIUICKUMHU TOCYyIapcTBaMH. B mepByro odepenp 3TO CBA3aHO C TEM, UTO B PsJE€ PETHOHOB
CTpaHbl CO3JJAJIUCH 30HBI COLIMAIBHOT0, KOJIOTHYECKOT0, a TAKKE SKOHOMUYECKOTO PUCKA.

N3 Bcex crpan HOkHOKaBKa3CKOro peruoHa Ttepputopus AszepOaiimkana yxe B 2007 T
XapakTepu30BaliaCh  CPaBHUTENBHO  XYAIIMMHM  TOKa3aTelsiMH B paMKax  [o0aabHOTO
9KOJIOTHYECKOTO CJIE/Ia YEIOBEUECTBA.

Nmerorcs kpymHble peruonsl (IT. baky, Cymraut), B KOTOPBIX OOHapYKHBAIOTCS MPU3HAKU
HACTOSIIIIETO AKOJIOTUYECKOTO Kpm3uca. Hampumep, B 1997 1. BEIOPOCH OTpaBISIIONINX BEIIESCTB B
armocdepy Ha Bcell Teppuropun Azepbaiikana coctaBisiu 717 ThIC T., U3 HUX Ha aoiio I baky
npuxoaunock 480 teic T, . Cymranta — 25 Thic T. IHTETrpasbHbIi OKa3aTeilh COYETaHHOTO (TIbLIb,
cepHucTelii anruapug, CO, oKucibl a30Ta, YIIEBOAOPOABI, CEPOBOIOPO/) 3arpsI3HEHHOIO BO3yXa
Amnmmeponckoro noiyoctpoBa — M3A coctaBisier cBbiie 14,0, 4To cBUAETENHCTBYET 00 OYEHBb
BBICOKOM 3arpsi3HEHHOCTH BO3IYLIHOTO OacceiiHa BpEIHbIMH BEIIECTBAMH, YTO HE MOXET He
OTpa)kaThCs Ha 37I0POBbE HaceneHus [7]. AzepOaiiikaH HAXOAUTCS B MEPBBIX PsIax B CIUCKE CTPaH
MHpa IO CEpEYHO-COCYIUCTHIM 3a00JieBaHUSAM. 3arps3HEHHE IMOYBEHHOTO IOKPOBAa M BOIHBIX
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CUCTeM HE(PThI0O U HEPTENPOAYKTAMH M HX DKOJIOTMYECKHE IOCIEICTBUS CBHUAETEIbCTBYIOT O
«CBEPXHOPMATUBHOM Harpy3ke» Ha 3KOCHCTEMBbI 30HBI IOJYNYCThIHb. lIpupoaHbIe MpolecChl
«CaMOOYMILIEHUSD» YK€ HE MOTYyT OOecCIeuMBaTh BOCCTAHOBJIEHUE KOMIIOHEHTOB IPUPOAHBIX
naHamadToB, HAXOAIIMXCS B Ipolecce Aerpananuu. B ycrnoBusx Bce Oosiee yCHIIMBAIOUIETOCS
BO3CMCTBHSI HA SKOCHCTEMBI BO BCEX KOMIIOHEHTAaX MPUPOAHBIX JaHAMA(TOB HA TEPPUTOPUU
CTpaHbl UJIET HETIPEPHIBHBIN Mpoliecc HapyIISHUs SKOJIOTHYECKOro OaaHca.

Teppurtopust AzepOaiikana xapakTepusyercss HanOoiee HeOJAaronpUATHBIMEA TTOKa3aTeIsIMu
OMOEMKOCTHOTO pe3epBa. OTO CBs3aHO C TEM, YTO THPOTPaMMBl HKOHOMHYECKOTO U
nemMorpaduueckoro pa3BUTHs B CTPaHE HE YUUTBHIBAIOT IPOTHBOPEUUN MEXKIYy IMPOCTPAHCTBEHHOMN
OTPaHUYEHHOCTBIO TEPPUTOPUU M €€ PECYpCOB, MEXKIY OINEpEeKarolIUM POCTOM MOTPeOICHUS
IPUPOAHBIX pecypcoB (OMO- ¥ SHEpronorpeOsieHHs)) W OTrPaHUYEHHBIM BOCIIPOU3BOACTBOM
MOJIe3HOW OMOMOIITHOCTH €€ TEPPUTOPUH: MOYBEHHOTO TIIOKPOBA, BOAHBIX M PACTHTEIBHBIX
HKOCHCTEM.

[TouBeHHBIII TOKPOB M MpECHBbIE BOAHBIE pecypchl A3zepOaiiikaHa MHOTHUE AECSITUICTHS
HAXOSTCS TIOJl BO3ACWCTBUEM TEXHOTCHHBIX M AHTPOIIOTEHHBIX (PaKTOPOB, a B OJIMKAWUIINE TOHBI
OyIyT HaxOOWTHCA IO JABICHWEM W3MEHSIOUICTOCS KIMMara IulaHeThl. VHTeHcupuKarms
CEJIbCKOXO3SIICTBEHHOTO  MPOM3BOJCTBA C  HUCMOJb30BAHHEM XHUMHUYECKHX TEXHOJOTHH B
AzepbaifxkaHe, Kak W BO BCEM MHPE BO BCE MPEIbIAYIIHME IECATUICTHS COMPOBOXKIAIOCH
pa3BUTHEM U OOOCTPEHHMEM SKOJOTMYECKUX MpoOIeM: JAerpajanus U 3arpsA3HEHHE MOYBEHHOTO
MOKPOBAa M BOJ: MOBEPXHOCTHBIX M TPYHTOBBIX, a Takke MpUOpexHBIX Box Kacmuiickoro mopsi.
Cornacuno nanueiM HITJIC OCHOBHBIMHM HCTOYHHKAMU 3arps3HEHUS MTOYBEHHOTO MOKPOBA B CTpaHE
SBIISIOTCS ~ OCTATOYHBbIE  KOJIMYECTBA  MHUHEpAbHBIX  yOoOpeHHMil W MEeCTULMIOB B
cenbekoxo3siictBeHHbIX permoHax  (https://refdb.ru/look/1866383-pall.html). B xjomkoceromnmx
paiionax llentpanpHoro Apana cpegnue koHueHtpanuu nectunmaoB (AUAT, A9, dazanomn,
Tpednan u ap.) B Hayane 90-x rogoB XX-ro cronerust cocrapisuid 8—10 ITJIK ¢ moBbimeHnemM Ha
JOKalbHBIX ydacTkax 10 50-60 ITIK.

[Tpu yBenmuennn konueHTpanuu CO; B Ba pa3a U MpH MOBBIIICHUN TEMIIEPATyphl BO3AyXa
Ha 2,0—4,5°C oxugaercsi yMEHBIIEHHE BOJIHBIX pecypcoB pek AsepOaiimkana Ha 15-20%. Ilpu
HBIHEITHeM AeUIITe BOB 3,8 KM°, 0 CepearHbl XX-ro BeKa ero BeIHYMHA OYIeT COCTaBISTH
yxe 9,5-11,5 kM’. 3a TOCIHeIHHE TOABI HMEET MECTO CHWKCHHE KONMYECTBA MOPO3HBIX JIHEH,
MIPOUCXOJUT COKpPAILEHNE CKOIUIEHHsI CHEXKHBIX 3aI1acoB HE TOJIBKO Ha TeppUTOpuu AzepOaiikaHa,
HO U B OacceiiHax pek Kypa u Apakc Ha teppuropusax Typuuu u ['py3un.

[Ipn moTemyieHUU KiIuUMara OXUAAETCS YBEIWYEHUE BENWYMHBI ucnapseMmoctd a0 30-35%,
YTO TMPUBEAET K YXYAIIEHUIO €CTECTBEHHOTO YBIXHEHHUS M Me(UIIMTA BIAard U MPH STOM 30HBI
yBIaXXHEHUSI cMmecTaTrcs B ropbl 0 ypoBHS 300 M. ComiacHO AaHHBIM, 3a mocieAnue 27 JeT,
HaunHas ¢ 1992 1., KOTUYECTBO OCA/IKOB B CTPAHE HEYKIIOHHO CHUKAETCSI.

[mobanpHOE TOTEMJIEHHEe KIUMara, TaK kK€, KaK M PETMOHAIbHOE MOXKET OTPHIIATENBHO
BO3ICMCTBOBATh HAa pACTUTENbHBIM MHp A3sepOaiikaHa. YBEIMUUTCS TMOBTOPSIEMOCTh U
MHTEHCUBHOCTh 3aCyX M  CyxoBeeB, ocoO0eHHO B Kypa-ApakcMHCKOW  HU3MEHHOCTH.
Karactpoduueckue mocnenctBus oXugaeTcs B 3WUMHHUX MAacTOMIAX Ji OTTOHHO-TIACTOMIIHOTO
CKOTOBO/ICTBA. M3MeHeHHe KJIMMaTa 3HAYUTEIbHO MOBBICUT KIMMAaTUYECKYI0 BEPXHIOIO TPaHUILY
necHoro mokpoBa Ha bonbmom u Manom KaBkaze. CHU3HUTCS MONHOTA U OOHUTET JIECOB, U Kak
CIIEJICTBHE ITOTO, YMEHBIIATCA 3amachl JpeBeCUHBI. MIMeloTcs OONbIIoe YHCIO HAYYHBIX JaHHBIX,
KOTOpbIE CBUETEIHCTBYIOT O TOM, YTO MOBBIIIEHHE KOHIEHTPALIUU YITIEKUCIIOTO ra3a B arMocdepe
naxke 0e3 yuera m1o0aJbHOTO MOTEIUIEHHUS MOXET BbI3BaTh CYIIECTBEHHOE M3MEHEHHUE B CTPYKType
U (YHKIMOHHPOBAHUM SKOCUCTEM, HEOIarompusTHOrO A (UTOLEHO30B. Bhicokoe coziep:kaHue
YIIIEKUCIIOTO Ta3a B aTMocdepe MOXKET BbI3BaTh HEOIAronpusaTHeIe mocneacTBus s Cy-pacTeHuid,
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K KOTOpPBIM OTHOCSITCSI MHOTHE BHJIbI TPAaB CYXHX, JKapKUX CYOTPONMUYECKHX OOJacTeil: 3TH BUIBI
pacTeHuii CTaHyT PeIKUMHU, O0Jee TOro- OHU MOTYT UCYE3HYTh.

B pesynbrare MOBBIICHHUS CPETHETOOBOM TeMIEparyphl IUIOMIAAb ApUAHON 30HBI OydeTr
IIOCTENEHHO PaCIIUPATHCS, YTO OTPA3UTCS Ha OMOEMKOCTU 3TOM TEPPUTOPUH, CHU3ZUTCS BUIOBOE
pazHooOpasue, Ouomacca (HUTOLIEHO30B, ACCUMMIISILIMOHHBIN MOTEHIMANl, CHU3UTCS IUIOAOPOANE
MOYB, CBS3aHHOE C Aeduialuei, 3arpsi3HEHNEeM, 3aCOJICHHEM TO0YB, IUIOIIAb MAaXOTHBIX 3eMellb Ha
OIHOTO 4YeJOBEKa CHHU3UTCS, MOBBICUTCS MOTPEOHOCTh B OPOCHTEIBHOM BOJE, €Ie OCTPEE CTaHET
npobjeMa TPOJOBOJILCTBEHHOH O€30MacHOCTH, CBA3aHHOM C TPYIHOCTSMH TPOM3BOACTBA
HKOJIOTUYECKH YHCTOM CEeNbCKOXO3SHUCTBEHHOM MPOAYKIHMH. J[OCTaTOUHO OTMETUTh, YTO C TOYKHU
3peHusi SKOJOTHMM OJKOKapKac Ha TeppuTopun AsepOaiikaHa KpailHe (parMeHTUPOBaH,
XapakTepu3yercs HauOojee crnaboil HKOIOTMYECKOH EMKOCThIO B OTHOUIEHWHM TEXHOTCHHBIX
3arps3HAIOMUX BEIOpocoB Bo BceM HOxHOo-KaBkasckom pernone. Ha aTom ¢one 3a nocnennue 25—
30 netr B HIOYBEHHOM MOKPOBE CTPaHbI Ha IIyOouHe 1 M conepkaHue rymyca CHU3MIOCh Ha 15-25%,
B pe3yibTaTe B IOYBE UMEET MECTO KpailHUIl AeUIINUT JeTKOJOCTYIHBIX JJISl PACTEHUN MOJBUKHBIX
anemeHToB [4]. B crTpane 9 apeanoB c¢ kputudeckod M 10 — ¢ KPU3UCHOM 3KOJIOTHYECKOU
cutyauuen [42]. B pesynsrare aerpaganyyd NPUPOAHBIX JaHAMIA(PTOB 3HAUYUTEIHLHOE YHCIIO
npencraButeneid Gpuopsl U GayHbl, HAXOIAUIMXCSA HA TPAHU MCUE3HOBEHMs BKIIOUEHBI B KpacHyro
KHHUTY CTpaHbl: 42 BUAa MIEKONUTAIOMIMX, 71 BUAOB NTHII, 5 BUAOB pbIO, 16 BUAOB 3eMHOBOIHBIX,
14 BunmoB penrtunuii, 40 BugoB HacekoMbiXx u 140 BumOB pacteHuii. Bece 310 o0ocTpsier B cTpaHe
npoOJeMy <«OKOJIOrMM 4YeloBeka». llokaszarereM OTHOCHTENBHOW «HEYCTOHYHMBOCTHY SIBISIETCS
coznanue ['ocynapcrsenHoro KomureTa o nponoBoiabCTBEHHON 0€30mMacHOCTH. B TO ke Bpems, Kak
U B IPYTUX CTpaHaX MUPA, CTABUTCS 33/1a4a YCTOWYUBOTO Pa3BUTHUS B CTPAHE.

Haunbonee sipko HeraTWBHAas SKOJOTHYECKAas CUTyalMs XapakTepHa Uil AMIIEPOHCKOTO
nosyoctpoBa [13]. s 3Toil TeppuTOpUHr, KOTOpasi OTHOCUTCSA K 30HE TOJYIMYCTHIHb U UMEETCA
HexXBaTKa COOCTBEHHBIX BOJHBIX PECYPCOB, XapaKTepHa caMasi BHICOKasl Kak B AzepOaiikane, Tak U
BO BCEM 3aKaBKa3CKOM pPETrvoHE IJIOTHOCTh HACENICHUs, Ha 3TOW TeppUTopuu chopMUpOBaHA
COBpEMEHHas IIPOMBILIIEHHO-TPAHCIIOPTHAs UHPPACTPYKTYPA, KOTOpast OIIpeseNsieT
HKOJIOTUYECKYIO0 0OCTAaHOBKY B AMIIEPOHCKOM IPOMBILIUIEHHOM perroHe. Tak B HacTosIee Bpems B
JAHHOM pETHOHEe cocpenoTodeHO cBbime 70% NpPOMBIIUIEHHOTO MOTEHLMana pecrnyonuku. B
r. baky neicTByroT mnpeanpusTus HedTenepepabOTKM W HE(PTIHOrO MAIIMHOCTPOEHHs, B T.
CyMraut: HepTEXMMHUU, XUMUU U MeTaurypruu. Ha Tepputopun AmNmepoHCKOro MOIyoCTpOBa
¢yukuronupytot 80 kpymnHbix, 370 cpennux u 2000 MenkuxX IPOMBINUIEHHBIX Npeanpustuil. Ha
TEPPUTOPUU  JIAHHOTO peruoHa Haxomarcs okono 60%  HedTenoObuM, BCe OTpaciu
HedTenepepaboTKH U HedTexuMuH, cBbimie 80% MaIIMHOCTPOEHUS U METaLI000pabOTKH, OKOJIO
o6onee 80% w™eramnypruu, 70% TPOMBIIIUICGHHOCTH CTPOUTENBbHBIX MarepuaioB u  30%
BbIpabaTbIBaeMoON 3JeKTposHepruu, cBbiie 40% numesoi, 50% nerxkoir mpombinuieHHOCTH. Ha
TEPPUTOPUN ATIIEPOHCKOTO MOJIYOCTpOBa B palioHax HePTEeJOO0BIYM MMEET MECTO 3arpsi3HEHHUe
ThICAY Ta TOYB ChIpoil HedThio. CTeneHb 3arpA3HEHHOCTH IOYBO-TPYHTOB CYIIECTBEHHO
IpeBbIIaeT UX OydepHble CBONCTBA, B pe3yabTare 4Yero MPOUCXOAUT MHGWIbTpauus HepTH U
He(TEenpoaAyKTOB B OOJIACTh TPYHTOBBIX BOJ. 3arpsi3HEHHbIE T'PYHTOBBIE BOABI MOTYT BBI3BIBATH
3arpsi3HeHUe JaHAMA(TOB, BBIHOCS COJIEp)KalMecs B HHUX 3arps3HSIONIME BElecTBAa B
MOBEPXHOCTHbIE BOJOTOKM U BOlOeMbl. BOupas B ce0s OmpeneneHHYI0 4acTb OpPraHUYeCKHUX
3arpsiI3HEHUII C TIOBEPXHOCTH TPYHTOBBIE BOZBI, pa3rpy’kasch, MOTIYT BBIHOCUTb HX B 30HBI
npulpexHbIX Boj Kacnuiickoro Mopsi, oka3biBasi KpailHe HEraTUBHOE BO3/1€CTBHE HA OMOCUCTEMBI
Mmopst [18].

Hapsiny ¢ DOpOMBIIIEHHOCTbIO TNPUYMHAMM 3arpsA3HEHUsT aTMOC(EpHOro BO3ayXa B
ATIIIEPOHCKOM PETUOHE SBISIOTCSA TIEOJOTMYECKHE IPOLECCHl — TPSI3EBbIE BYIKAHbBI, KOTOpBIE
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SBJISIFOTCSI IPUPOAHBIMU MCTOYHMKAMHU TOBBIIIEHHON 3KOJOIMYECKOM ONACHOCTH: OHU M3BEPraroT
OTPOMHBIE MacChl Ta30B, B OCHOBHOM METaHa, YDJIEKHUCIOTHI, a30Ta M CEpPOBOJOPOAA, 4TO
MPEICTaBIsIeT NOTEHIMATIBHYIO YIpO3y AJs OKpykaromux janamadTos [16]. 3a mocneaaue 200 ner
Ha Tepputopun AsepOaiimkana 3adpukcupoBano 200 KpynHbIX u3BepkeHuil. OTHOBPEMEHHO Tpsi3e-
BYJIKAHUYECKHE OTJIOKEHUS 000TallleHbl PTYThIO, MBILIBSIKOM, JIUTHEM, OOPOM, JIMTHEM, MapraHlieM
U HUKeJIeM, KOHLEHTpAallMM KOTOPBIX BbINIE KIApKOBbIX. M3-3a 3ara3oBaHHOCTM M HapyLICHUs
MOYBEHHOTO MOKPOBA IPSA3EBbIMU BYJIKAaHAMHU SKOJIOTMYECKasi CUTyalusl BOJIIM3U IPA3EBHIX BYJIKAHOB
KPUTHUYECKHM HECOBMECTHMMA C JKUBOH IpPHUPOJIOH, B ITOW CBSI3UM 3KOJOTMYECKass OOCTAaHOBKA B
paiioHax pacroiI0KeHHsI IPA3EBbIX BYJIKAHOB OLICHUBACTCS KAK «KPU3HCHAS.

HeBbicokmii mpUpOIHO-pEeCYpCHBIN MOTEHLMAN AMNIIEPOHCKOIO IOIYOCTPOBAa, HEBBICOKOE
OuopazHooOpazue M HH3Kas NPOAYKTUBHOCTh KakK II0Ka3areilb €CTECTBEHHOW NOTEHIIMAIbHON
MPOU3BOJUTEIBHOCTH (CHIIBI) JaHAmadTa, y3Kuid TOMEOCTaTHYeCKUN Uara3oH, ONpeAeIIsSIOIni
CTa0WJIBHOCTh €r0 I'€OCHUCTEM B YCIOBHMSX PACTYILEro aHTPOIOI€HHOIO BO3JACHCTBUA, KpaiiHe
HU3Kas aJanTallMOHHAas CHOCOOHOCTb, B OOIIEM M LEJIOM, ONpPENessoT clabyl0 CTaOMIbHOCTh
nanamadToB TaHHOTO pernoHa [17].

B nenom AmnmepoHCKHN MOJYyOCTPOB COIVIACHO DKOJIOTMUYECKOMY ariacy A3zepOailiaHCKON
PecnyOnuku [42] OTHOCUTCS K PErHOHY € KPUTHYECKOW 3KOJIOTMYECKOW HamNpsHKeHHOCTH. Tak, B
nepuon 1991-2013 rr. acCHMMIIAIIMOHHBIA TOTEHIMAI JTaHHOTO PErMoHa ObUI B pPa3bl HIKE
MOTPEOHOCTH W TOTEHIIMAIBHO MOT acCHUMIUIMpoBaTh JuIib 1,4—4,0% arMocdepHbIX BBIOPOCOB
[17]. 3enenble HacaxaeHUS  AMNMIEPOHCKOTO  MOJYOCTPOBAa  IMOTEHIMAIBHO  CIIOCOOHBI
HeHTpanu30BaTh TOJIBKO HE3HAYUTEIbHBIN 00bEM IbLIH, KOTOPOE 3arps3HsaeT arMochepHbIil BO3IyX
peruona — okoiio 17,2%.

OpHeHTHPOBOUHAs BEJIMYMHA SKOHOMUYECKUX NOTEPh B PE3YNIbTATE 3arpsA3HEHUS IPUPOIHOM
cpenbl (mouB, BOA, arMocdepbl) U IPYTUX SKOJIOTHUYECKUX IMPOOJIEM OLIEHMBAJIOCh NMPUMEPHO B
3,1 mapa nmomnapos CHIA. Esxerogusiii yumiep0, HAHOCHMBIM TOJNBKO 340POBBIO HACEJIEHUS
pecnyOnuku, oueHuBaercs B 25-35 wmuH gomnapoB CIHIA B rox. IlokasaHo HeratuBHOE
BO3/IEMCTBHE MPOMBILUIEHHBIX OTXOA0B U BBIOPOCOB aBTOTPAHCIOPTA HA COCTOSIHME COCYIUCTOM,
JbIXaTeJIbHOM, KPOBEHOCHOW, HEUPOHIOKPHUHHOM MW JAp. CHCTEMBI, a paclpoCTPAHEHUE
OHKOJIOTMYECKMX 3a00JIeBaHUH M CMEPTHOCTb OT HHUX (paK >Kelyaka, JEerkoro M T. ) Ha
ATIIEpOHCKOM II-B€ NIPEBBILIANIN CPEJHUE MOKA3ATENHN 110 CTpaHe [28].

Takum oOpa3oM, B 3TOM apuUJHOM pErMOHE HAIISIHO JAEMOHCTPHUpYETCS HEyIpaBisieMast
¢bopMa B3aMMOOTHOUIEHMH MEXIy CKOPOCTSAMU HPUPOAHBIX HBOJIIOLMUOHHBIX HPOIECCOB U
COLIMAJIbHO-D)KOHOMMYECKUM pa3BUTHUEM, YTO BEAET K Jerpajallud IPUPOABI, ITOCKOJBKY
AHTPOIIOTEHHBIN (aKTOP OKA3bIBAETCS CIMIIKOM MOIIHBIM B HANpaBI€HHOCTH 3BOJIOLUHU. DTO
MPUBOAUT K KA4ECTBEHHOMY H3MEHEHHIO SKOCHCTEM, OKa3bIBAIOLIET0 CHCTEMHOE HEraTuBHOE
BO3/ICHCTBHE Ha IMOKa3aTeld «KauecTBa» JKU3HHM HACEJIEHUs; Takas Heymnpasisemas ¢opma
B3aMMOOTHOIICHUI OmpeaessieT KpailHe HHU3KYI0 XO3SMCTBEHHYIO E€MKOCTh >KH3HEOOeCledeHus
9KOJIOTHYECKON CHCTEMBbI AMNIIEPOHCKOIO MPOMBIIUIEHHOTO pernoHa. PucyHok 1 B monHoi mepe
oTpakaeT MaciTalObl cTeNeHN (POPMHUPOBAHUS TEXHOCHEPHI HA TEPPUTOPHU CTPAHBI.

Haubonee crpemuTenbHble U3MEHEHUS B DKOCHUCTEMAax B HACTOsILEE BpeMsl MPOUCXOAST B
pa3BuBaromuxcs crpaHax [44]. IlpuBeneHHbIE BEIMYMHBI B JOCTATOYHOM Mepe JAEMOHCTPUPYIOT
DIyOUMHY ¥ OCTPOTY SKOJIOTHUECKUX MPOOJIEM B peciyOlInKe, Kak pa3BUBAIOIIECHCS CTpaHe.

AHanu3 BBIIIECKA3aHHBIX JKOMPOOJIEM CTaBUT BONPOC O peaJbHOH BO3MOXKHOCTHU
JOJITOBPEMEHHOTO  YCTOMYMBOTO HSKOCOIIMOPA3BUTHS B AszepOaiipkaHe. DKOJIOTHYECKHE PHUCKU
HEMOCPEACTBEHHO CBA3aHbI C SKOHOMHYECKUMHU, COLMATbHBIMU U SKOJIOTUYECKUMU MTpobiemamu. B
CBSI3U C BO3POCIIUM aHTPOIIOT€HHBIM M TEXHOTCHHBIM BIMSHHUEM Ha IPUPOAHBIE JTaHAMAPTHl OHOM
U3 OCHOBHBIX 33/1ad B OSKOJOIMM CTajoO IOJIyde€HHE JAeTalbHON HHpOpMarmuu o (aKTHUYECKOM
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COCTOSIHMM TPHUPOIHBIX B3KOCUCTeM A3zepOaiikaHa, MOHMTOPHUHIE, OILIEHKE U TMPOTHO3E HX
W3MEHEHUN TOJ BIUSHUEM AaHTPOINOTIeHHBIX (AKTOPOB C TeM, 4YTOOBI pa3paboTarb Hay4dHO-
000CHOBaHHBIE MEPOIIPUSTHUS TI0 YITYUIICHHUIO SKOCHCTEM CTPAHBI.

Teppuropust Azepbaimxana

[TouBeHHBIN IToBepxHOCTHBIE I'pynTOBBIE ATMocdepa PacturenpHbii
MTOKPOB BOJIBI BOZBI MIOKPOB

wﬂ

AHTPOIIOTCHHOE 1

TEXHOT€HHOE BO3ACHCTBHUSI

‘ [HocnencTBUsA ‘

Pucynoxk 1. Macmtaber popMupoBaHus TeXHOC(EpHl HA TeppUTOprn A3epOaiimkana

[lepBBlii MOJOKHUTENBHBIA IAar B 3TOM HAMpaBICHUM OBLI CHENaH TMOCIEe JOCTHXKEHUS
MOJIMTUYECKON He3aBUCUMOCTH cTpaHod B 1997 1. m3manueM «CoOCTOSHHE OKpYXArollel cpeibl
Azepbaiimkanckoii Pecriyonmukn» [39], B KOTOPOM Ha OCHOBAaHMM HMMEIOIIMXCS HA TOT TEPHON
CTaTUCTUYECKUX M HAyYHBIX JaHHBIX B 00OLIEM BUE OblLIa JaHa OLIEHKA SKOJIOTUYECKOIO COCTOSTHUS
Tepputopun AszepbaiikaHa. Bmecte ¢ Tem, 3a mpomleqmIMid TMEpHOA CTpaHa Mpojesana
BIICUATVIAIOIIMNA [Iar B CBOEM OSKOHOMHYECKOM pa3BUTHH. PeanuzoBaHbl psg  KPYIHBIX
NPOMBIIIJICHHBIX ~ TPOGKTOB B  He(TIHOM ©  HEHe(pTSHOM  CceKTopax, pa3paboraHa
[IPaBUTEIbCTBEHHAs!  [IpOrpaMMa [0  COLMAJbHO-3KOHOMUYECKOMY  pPa3BUTHIO  PETHOHOB.
AzepbaiixaH BoOLIEN B TPOUKY JHIEPOB CPEAU PA3BUBAIOIIUXCS TOCYAAPCTB COTNIACHO €KETOTHOMY
oryery «Haexkc nHKIO3UBHOTO pa3BuTHsI-2018», moaroroBneHHOro BceMupHbIM 3KOHOMUYECKUM
dbopymom (BOD) B laBoce.

[Ipuoputeramu AszepOaiimxanckoil PecnyOnuku, comtacHo «HamumonansHoit Ilporpamme
YCTOMYMBOIO COLMAIIBHO-DKOHOMUYECKOTO Pa3BUTHUsL CTPAHb» B DKOJOTMYECKOM KOHTEKCTE
ABIIIIOTCA ~ OXpaHa »JKOCHCTEM M  PAlMOHAIBHOE HCIIOJIB30BAaHUE IPUPOAHBIX PECYPCOB.
SBnsiromasca HeoTbeMiIeMol yacThio CTpareruu pa3BUTUs CTpaHbl, fJaHHas [IporpamMma B pamkax
KOHIIETILIUU «3EJIEHOW APKOHOMMKH» HalleJieHa Ha KOOPAMHAIMI0O HAallMOHAJIBHBIX M PErMOHAJIbHBIX
YCUITUH 10 OXpaHe MPUPOAHBIX JaHAIaPTOB, oOecrnedeHrne ycToiunBoro pa3sutus. B 2006 1. Ot
yTBepxkaeH [lnan MeponpusaTuil Mo 0340POBICHHUIO SKOJIOTHYECKOW CUTYallud B CTPAHE 3a MEPHOJ
2006-2010 IT. (https://base.spinform.ru/show_doc.fwx?rgn=19866). AzepOaiimxaHckast
PecniyOnuka nmpucoeauHuiaach K 17 3KOJOTMYECKUM KOHBEHIUSM, MOJANUCAHBI COOTBETCTBYIOLINE
npotokoiibl. CTpaHa B3suta Ha cedst 00s3aTrenbcTBO K 2030 Tomxy CHU3UTH BHIOPOCHI Ta30B, KOTOPHIE
OKa3bIBalOT HETaTUBHOE BO3/IEHCTBHE Ha MpoIlece M00aIbHOro noTenieHus Ha 35% 1o cpaBHEHHIO
c 1990 r.

B 2012 r B Asepbaiimkane Obuia pa3paboTaHa M TPHUHATA KOHIEMIUS Pa3BUTHS
«A3zepbaitmkan-2020: B3t B Oyayliee», OJHON W3 OCHOBHBIX IeJiel KOTOpOW OBLJIO B paMKax
«3€JIEHOM SKOHOMHUKH» JOCTH)KEHHE HKOJOTMYECKH YCTOWYMBOIO COLMAIBHO-3KOHOMUYECKOIO
pasButus (http://physics.gov.az/future ru.pdf). [IpemycMoTpeHbl Mepbl, HEOOXOAUMBIE IS 3AIIUTHI
W COXpaHEHHUs Ouopa3zHOOOpa3ws, HEWTpalIM3alldd HETaTMBHBIX BO3JEHCTBUA TOIUTMBHO-
HHEPreTHUECKUX KOMILJIEKCOB Ha OKPYXAIOIIYIO Cpely, MAKCUMAJIbHOTO YCTPAHEHHUS 3arpsi3HEHU U
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3aIUTBl MOPCKUX BOJHBIX PECYPCOB, BOCCTAHOBIICHHS 3EJICHBIX TEPPUTOpUN U 3(PGHEKTHUBHOU
OXpaHe CYIIECTBYIOIINX MPUPOTHBIX PECYPCOB.

VYTBepkIeH IOKyMeHT «A3zepbOaimkan-2030: HamuoHanbHble TPUOPUTETHI COLMAIBHO-
sxoHOMHYeckoro pazButus» (https://president.az/ru/articles/view/50474). OqHUM U3 HAIIMOHATBHBIX
MIPUOPUTETOB, COTIIACHO ATOMY JOKYMEHTY, SIBJISETCS OXpaHa OKPYXAIomled Cpeapl U BOIPOCHI
JKOJIOTMH, YHCTas OKpyXKaromas cpela M CTpaHa «3€JIeHOTro pocTa». JlaHHBIH TpHOPUTET
NpeIyCMaTpUBaeT COXpPAaHEHHWE YHMCTOW SKOJIOTMYECKOH cpenbl u obecrieueHue 3((HEeKTHBHOTO
UCIIONIb30BaHUs pecypcoB. KommiekcHOe perieHne SKoJI0rHIecKiX mpooieM, KOTOpbie BO3HUKAIOT B
TEUCHUE MHOTHUX JIET U YCTOWYHMBOE PA3BUTHE B 3TOM 00JIaCTH JIOJDKHO OBITH B IGHTPE BHUMAHUS.

Pemenue 3Tux 3amaq MoxkeT ObITH 00ECIIEUEeHO B MEPBYIO OYepe/b Ha OCHOBE MOKAa3aTele u
JTAHHBIX SKOOMOMOHUTOPHHTA U OMOWHAMKAIINK, UX CUCTEMHOTO aHajn3a. JDTO MO3BOJHUT CO3/IaHUE
0aHKOB OHMOJIOTMUECKHX JIAHHBIX, XapaKTePU3YIOMIMX JKOJIOTHMYECKOEe COCTOSHUE H3y4aeMbIX
MPUPOIAHBIX 00BEKTOB HA TEPPUTOpUN A3epOaiiKaHa.

dopMUpPOBaHUE CUCTEMBI MOHUTOPHHTA, MPEICTABISAIONIETO COOON KOMIUIEKCHBIA METOJ
MOJTyYeHUST ¥ aHaJIn3a MHPOPMAIMK B OTHOIICHUN KaXJIOTO MPUPOITHOTO 0OBEKTa U KOHTPOJIS €ro
(YHKIIMOHUPOBAHUS TO3BOJUT (OPMHUPOBATh HH(DOPMAIMOHHYIO TEXHOJIOTHIO MOHUTOPHHTA,
KOTOpbIe OyayT OOBEAMHATH JUATHOCTHKY (OLIEHKY TEKYIIEro), TeHe3uc (OLIEHKY MIpPOILIOro) U
MPOrHO3 (OLIEHKY OYAYIIEro) COCTOSHUS HAOII0aeMBbIX MPUPOIHBIX OOBEKTOB, U, IPEKIE BCETO —
pa3paboTKy MporpaMM BOCCTAHOBIICHUS SKOJOTUICCKUX (DYHKITUH MPUPOTHBIX JaHAMAPTOB, YTO H
JaCT OCHOBY TOBOPHUTH 00 YCTOWYMBOM PAa3BUTHH.

DKONIOTUYeCKasi CUTyallus BO3JICHCTBYET Ha BCE AacCIeKThl XKM3HU, OHA CTAaBUT BOIPOC O
HAI[MOHANILHOM 0€30MaCHOCTH, YIY4IIEHHE OHKOJIOTMYECKOM CHUTyallud Bce Oojiee CTaHOBHUTCS
HEOTHEMJIEMOH YaCThI0 BHYTPEHHEH MOJUTHUKHU TOCYIapCTBA.

JlnHaMHKa YCTOHYHMBOTO COIMO-OKOHOMHUYECKOTO Pa3BUTHS CTPaHbI TpPeOyeT MaibHEHIIEro
HEOC1aOHOTO TOBBIIMIEHUS HHTEpeca B 00JIACTH DKOJIOTHYSCKOM 0€30MacHOCTH, YTO IMPEArojaract
MOCTOSSHHOE BHUMAaHHME K aHalIM3y KadecTBa M pa3pabOTKU MporpaMM B 00JacTH OXpaHbI
OKPYKaIOIIEeH Cpebl C MeNbI0 00eCIIeYCHHS YCTOMIHBOTO YKOCOIIMOPA3BUTHSI.

BrlieckazanHoe  J1eJaeT  aKTyaJIbHBIM  HEOOXOJAMMOCTh CHUCTEMHBIX  JIOJITOBPEMEHHBIX
WCCIIEIOBAaHUI B HANpaBICHUH Pa3paOOTKH HOBBIX CTpaTeTuil, KOHIICTIMNA pa3BUTHS HA OCHOBE
BHYTPEHHUX PECYpCOB, U B 3TOM KOHTEKCTe HEOOXOAMMOCThH MpeBpalleHus uaed B ¢akTop
WHHOBAIIMOHHOTO pa3BuTus [21].

HcxonHblli CUCTEMHBIA aHAIU3 3KOCUCTEM CTPAaHbl CBHUJIETEIIBCTBYET, YTO HA ITOM 3Tame
pa3BUTHA HauOOJIee aKTyalbHBI PEIIeHNE TAKUX MAaCIITa0HBIX 33a/a4 Kak:

- [IpoBeneHne CUCTEMHOTO MPOTHO3MPOBAHMS TEXHOJIOTHYECKHX IMPOIIECCOB B ILIEJIOM U UX
COCTaBIISIOMUX (ITOJICHCTEM) Ha OCHOBE MPABWIBHO CHOPMYIHMPOBAHHBIX JOJTOBPEMEHHBIX |
TEKYIIUX IeIeH PelICHUs KOMIUIEKCA COIUAIBHBIX, SKOJIOTHICCKUX U TIPOU3BOICTBEHHBIX MPOOIIeM
Ha Bcell Tepputopun AsepoOaiiakaHa.

- Pa3zpaboTka cucTeMHON MPOrpaMMbl OUMCTKHU TMOYBEHHOTO TMOKPOBAa OT OPTaHMYECKHUX U
HEOPraHMYECKHUX MOJUTFOTAHTOB: MECTHUIMAOB, CHIpON He(MTH U HEDTIHBIX YIIIEBOAOPOIOB, TAKEIBIX
MeTaJIJIOB | JIp. [5].

- Pa3paboTka cCHCTEMHBIX MPOTPAMM H IPOCSKTOB OYHCTKH BOJAHBIX PECYPCOB CTPAHBI, TIPEIKIC
BCero TpaH3WTHBIX pek Kypa, Apakc, Camyp, a Takke MHUTAIOMIUECS C ITUX BOJ OCHOBHBIX
opocuTenbHbIX KaHanoB (Bepxune-Kapabaxckoro, Bepxue-1llupBanckoro u ap.), a Tak:ke BOTOEMOB
Ha TEPPUTOPUU ATIIEPOHCKOTO MPOMBIIIIIEHHOTO peruona [19, 20].

- O4uCcTKa TPYHTOBBIX BOJ OT 3arps3HSIONINX BEIIECTB.

- ®opMupoBaHUE dKOKapKaca Ha BCEM TEPPUTOPHH CTPAHBI, B TOM YHCIIE BOKPYT TPS3EBBIX
ByJIKaHOB [ 15].
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- Bce rocymapctBeHHBIE 0C000 OXpaHsieMble TEPPUTOPUHU C OOImIeH tuiomanpio 893 ThIC Ta
3anumarot 10,3% Tteppuropun AszepOaiimkana [24]. B 1o ke BpeMms coracHo JaHHBIM European
Environment Agency, oxpaHsemble paiioHbl oxBarbiBaloT 21,8% TeppuTOpHM CyIIM YJICHOB
EBporieiickoro areHTcTBa IO OKPYXAKOWIIEH Cpele M COTPYAHUMYAKIIMX CTpaH. B 3T0 cBA3M
HeoOXonuMo Iu1aHupoBaHue GopmupoBanus B ctpane He 00ocoOnenHbix OOIIT, a sxonornyeckux
ceTel, GOPMUPYIOIINX YCTOMYHUBBINA SKOKapKac.

-B coorBercTBUM co cranmapramu EC noBeneHue BO Bcex IMPOMBILUIEHHBIX ropojax: baky,
Cywmraur, ['sHpKa 1 Ap.) MI01aaAx 3eJ1eHbIX HacakaeHui 10 20%.

B ¢BsA3U € 5TUM CTaHOBHTCS aKTyaJIbHBIM KaK C HAyYHOM, TaK U C MIPAKTUYECKOM TOUEK 3pEHUs
IIPOBE/IEHNE CUCTEMHBIX MCCIEJOBaHUI B 001acTH OMOMOHUTOPHHIA U OMOMHIMKALIMY COBMECTHO C
OMOTEeCTUPOBAHHEM Ha OINPENIEIICHHON MOYBEHHO-TeOorpaduIecKoil 30He KaKk eTuHON JaHamadTHON
CHCTEMBI C YYETOM BO3MOXKHOCTH HCIIOJIb30BaHMS TOJNYYEHHBIX PE3yJlbTaroB B OOJAcTH 3ajaay
NOTPeOHOCTU PA3BUTUS TEKyIIeH M NEPCHEKTHBHOM SKOHOMUKH. Tak, mpoBeleHHE CHUCTEMHBIX
ucclieloBaHUi B 001acTH OMOMOHUTOPHUHIa, OMOMHAMKALIMM B apUIHOM 30HE CTpaHbl, IJIOLIA]b
KOTOPOH COCTaBJISIET MOYTH IOJIOBUHY TeppuTopuu AsepOaiimxana (PucyHok 2) kak enuHOM
naaamadTHOW OMOCHCTEMBI, KOTOpask B HaWOOJBIIEH CTENEHW IOBEP)KEHAa AHTPOIOTCHHOMY WU
TEXHOTC€HHOMY JaBJIICHHUIO, KOTOPOH MPHUCYIIE YaCTO MOBTOPSIOIIUECS U NPOAODKUTEIBHBIE 3aCYXH,
CYXOBEH M IOBBIIIECHHAs BETPOBasl JEATEIBHOCTD, B TO XK€ BpeMs IOJIE3aLIUTHBIC JIECHBIE MOJIOCHI
MIPaKTUYECKH CBEJICHBI HA HET.

Pucynoxk 2. Apunnas 3oHa AzepOaiixana

HeoOxonumo ucnonb30BaTh MIKUPOKUI CHEKTP pa3paOOTaHHBIX METOMOB M MOJIXOJ0B, TAKUX
KaK METONbl WHTETPAJbHOW OHMOJIOTHYECKOM OIICHKH COCTOSHUS TMOYBBI [3, 22-25], koTOpbIe
CONPSDKEHBI € HUCMOJNb30BaHMEM  OacceHOBO-TaHAIIA(THOrO  MOAXOAA,  MOAEIHPOBAHUS
I€0IKOJIOTMYECKUX CHUTyallMi, YTO IO3BOJUT CO34AaTh pEAJIbHO JCHCTBYIOIIUN MEXaHU3M
YCTOMYHMBOIO Pa3BUTUS MPUPOAHO-aHTPONOTEHHBIX cUCTEM [32]. DTO MO3BOJIUT BBISIBUTH Hanbosee
YyBCTBUTEIbHBIE, HAN0OJIee HAPYIIEHHbIE 30HBI C T€M, YTOOBI HA 3TOIl OCHOBE JaThb OOBEKTUBHYIO
OLIEHKY CTETEeHU UX HapyIIEHHOCTH, CO3/1aBaTh COBPEMEHHbIE CUCTEMbI 3()()EKTUBHOTO yIpaBICHUS
STUMU 30HaMM, BOCCTAHOBJIEHHMsS MX OHMOT€HHOCTH, YCTOMUMBOCTH, OHONPOIYKTUBHOCTH,
o0ecrieueHus: MPOM3BOJCTBA OSKOJOTUYECKH UHCTOW CENIbCKOXO3SIMCTBEHHOM MPOAYKUUU. ITO
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MIO3BOJINT YIAY4YUIMTh MECTO CTPaHbl B PEUTHHIE CTPaH MHpa IO II0Ka3areno HHIEKCa
MPOJIOBOJILCTBEHHOU Oe3omacHocTu: B 2021 romy cTpaHa 3aHMMalia TOJBKO 56 MECTO MO ATOMY
I10Ka3aTellto.

Pe3ynbTarhl CHCTEMHBIX HCCIEIOBAaHUNA B OOJACTH SKOJOTMUYECKUX PHCKOB BBIPALIMBAHUS
CEJIbCKOXO35IICTBEHHON HPOIYKIMKM B apUJIHOW 30HE CTpaHbl MO3BOJIUT, BO-NEPBBIX pa3paboTaTb
pPETHOHAJIBHBIE  CTPATETMM  COKPAUICHMs  3arpsA3HEHHs  IOJUIIOTAHTAMU  OPraHU4ecKOd U
HEOPTraHMYECKON MPHUPOIBI, BO-BTOPHIX, OYJET CIIOCOOCTBOBATh PA3BUTHUIO CEIBCKOTO XO3AHCTBA, HE
HAHOCSILETO BpEJ OKPYXKAIOIIEH cpene, CHU3UTh PUCK IIONAJaHUsS 3arps3HAIOLIMX BEIIECTB B
npubpexHble 30HbI Kacnus, 4To OKa3blBaeT HEraTMBHOE BO3EHCTBHE Ha OMONPOAYKTHBHOCTh
MoOpsi. DTO AAacT BO3MOXKHOCTb IOJIydeHHsI 0a3bl JIaHHBIX, KOTOpPbIE C HCIOJIb30BAaHHEM METO/I0B
CHCTEMHOTO aHajlM3a MOTYT OBITh OLIGHEHBl C TOYKH 3PEHUS CTENECHU YYBCTBUTEIHHOCTH,
HApYIIEHHOCTH 3KOCHCTEM M Ha OCHOBE 3THUX JAHHBIX MOTYT OBITh pa3pabOTaHbl MOIXOABl U
TEXHOJIOTHM C HCIOJIb30BaHHUEM COBPEMEHHBIX METOIOB OMOTECTUPOBAHMS, KOTOPbIE CO3JaayT
HAy4yHYI0 OCHOBY Pa3pabOTKH M MPAKTHYECKOI'0 UCIOJIb30BaHUsI OMOTEXHOJIOIMH ((HUTOLEHO30B U
MHUKPOOPTIaHU3MOB) JUISI BOCCTAHOBJICHUS DKOJIOTHYECKHUX (YHKIUH SKOCHCTEM (pa3HBIX THIIOB
M0YB, TTOBEPXHOCTHBIX M TPYHTOBBIX BOA M arMocdepsl), MPOU3BOJACTBA IKOJIOTUYECKH YHCTOU
CEJIbCKOXO35IICTBEHHON MpoAyKUIuu. MeToasl OMOMOHMTOPUHIAa MOTYT BBISBUTH CIIOCOOHOCTH K
OMOHAKOIJICHUIO MOJUTIOTAHTOB (TSKENIBIX METaJIOB, NECTULIHU/IOB, YIIEBOAOPOIOB U JApP.) Pa3HOIOo
BUJa (PHUTOIIEHO30B, HCIOIB3YEMBIX B CEIBCKOM XO3SIMCTBE CTpaHbl, OCYIIECTBUTH CKPUHUHT
KYJIbTYp, KOTOpblE MOIYT OBITh MCHOJb30BaHbl JJIsi OMOOYUCTKM OKpY’Karolei cpeasl OT
IIOJUTFOTAHTOB U € LIEJIbI0 IPOU3BOACTBA IKOJIOTUYECKH YMCTON CEJIbCKOXO35IIICTBEHHON ITPOAYKLIUH.
B yacTHOCTH, B pamMKaXx BBILIECKa3aHHOTO HEOOXOIMMO U3 YHUCIIA CEIbCKOXO3SIHCTBEHHBIX KYIBTYD,
MIPOU3PACTAIONINX B APHIHOW 30HE CTPaHBI B TOJEBBIX YCIOBUSAX NMPOBECTH OMOMOHHTOPHHT HX
cocTosiHUS. B 11a00paTopHBIX YCIOBUSX TpPOBEJACHHE (YHIAMEHTAJIbHBIX HCCIEIOBAHUN 10
OMOTECTUPOBAHMIO YCTOMUMBOCTH PAa3HBIX BUJIOB CEIbCKOX03AMCTBEHHBIX KYJIBTYP K Pa3HBIM J103aM
MECTULUIOB, MCIOJIB3YIOIIUXCA B OJTOM 30HE, a TAaKXKE TSDKEIBIM METaUlaM, 3arpsA3HSIOLIMX
IIOYBEHHBIH MOKPOB. MHOIUE CeIbCKOXO3SIIICTBEHHbIE KYJIBTYpPhl CIIOCOOHBI OCYLIECTBISTh
OMOAKKYMYJISILIMIO TSKENBIX METAJIOB, a 3aTe€M 3TH COEIMHEHUS aKKyMYIHPYIOTCS B OpraHHM3Max
KUBOTHBIX M uenoBeka [38]. buorecTtupoBaHue IOIKHO NMPOBOIUTHCS HAa YpPOBHE MOP(OIOTHUH,
OMOXUMHH, (U3UOJIOTUU C LENbI0 BBIABICHHS OCHOBHBIX 3aKOHOMEPHOCTEH HPOHMKHOBEHUS
pa3HbIX BUJOB IMECTULUAOB U HMX TPAHCIOPT, MEpeMelleHne, MeTaboau3M U OHOHAKOIUIEHHE B
OpraHax pa3HbIX BHJIOB KYJIBTYp: B KOPHSX, JIUCThAX, CEMEHAX, IJI0JaX.

Pe3ynbTarhl MPOBEAEHHBIX MCCIEIOBAHUHN YK€ Ha 3TOM 3Tare MO3BOJIAT BBIJICIUTh U OTOOpaTh
CeJIbCKOXO35IIICTBEHHBIE KYJIBTYpHI, BbIpAllliBacMble B apUAHOM 30HE Hamboiee yCTOMUYUBBIE K
OMOHAKOIJICHUIO  MECTHLMIOB M  TSKEIbIX METAJUIOB, BBIIEIUTh BHUJBl  MECTULUIOB,
HCIIOJIb3YIOIINUXCSL B apUIAHON 30HE, KOTOPbIE MOXKHO OyleT PeKOMEHJ0BaTh JUIsl UCIIOJIb30BaHUS,
paspaborars I[I/IK wncnosnp3yembIX NECTUIMIOB B IOYBaX apHIHOW 30HBI M T. 1. IIpoBenenue
CUCTEMHBIX HCCIEJOBAHMM C UCIOJIb30BAHMEM COBPEMEHHBIX METOJOB M  IOIXOIOB
OMOMOHHMTOpPUHTA, OMOOLEHKM M OHMOTECTUPOBAHUS C HCIOJIb30BAaHHEM OOLIeH TEOpUH CHCTEM
MTO3BOJIUT:

- OneHuTh MacIITaOHOCTh SKOMPOOJIEM U IMMYTH UX KOMIUIEKCHOTO OJTHOBPEMEHHOTO PELICHUS
C HMCIIOJIb30BaHMEM COBPEMEHHBIX METO/OB, B TOM YHCJEe OMOJIOTMYECKMX METOO0B Kak Hambosee
9KOJIOTUYECKH IAAIINX;

- Pa3paborars Hayunsie ocHoBwI [1JIK, TIJIB mns xakmoi maHamadTHON CHCTEMBI CTpPaHBI,
OOBEKTHUBHOW HAayYHOW OIEHKHM XO3SMCTBEHHOM €MKOCTH TEpPPUTOPUH CTPaHbI, BBIIBICHUS
JOMYCTUMBIX HOPM HAarpy3Kd Ha OKpYXarolllyl0 MPUPOAHYIO Cpeldy Kak OCHOBa ()OPMHPOBAHUS B
CTpaHe NapaJurMbl «3€JIE€HOW SKOHOMUKN» [6];
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- COBEpIICHCTBOBAaHUE CHUCTEM HKOJOTHYECKOTO MEHEIKMEHTa U CEePTH(PHUKAIMM Ha BCEX
YPOBHSIX IPUPOJONOIb30BAHNS;

- Pa3paboTKy COBpEeMEHHBIX TEXHOJIOTMH JHEPro-, pecypcocOepexeHus, TEeXHOIOTUU
MMOBTOPHOTO HCIIOJIb30BAHUS, KOTOPHIE HEOOXOMUMBI IS YAYUYIICHHUS CPEIbl OOMTAHMsI YelOBeKa U
CHUIKEHUS BIUSHUS IPOMBIIUICHHOCTH U KU3HEIEATEIbHOCTH JIFOIEH Ha IPUPOAY;

- Pa3zpaborares HaydHbIE OCHOBBI, METOAbI M MOAXOAS JUIS TMPOU3BOJCTBA JKOJIOTHUECKH
YHCTOH C/X MPOAYKIIUU B CTPAHE;

- Bcraer 3amaya cTpareruyeckol BaXKHOCTHM B TMPEAJABEPUM DKOJIOTHYECKHUX PHUCKOB,
CBS3aHHBIX C M3MEHEHHEM KJIMMAara, pOCTOM AHTPOIION€HHOIO M TEXHOTCHHOI'O BO3JEHCTBUS Ha
nanamadpTel — pa3paboTrka cuctembl [ocygapcTBeHHON mporpaMMbl (HOPMUPOBAHUS €IUHOM
9KOCETH, IKOKAapKaca, KaK COCTABISIONICH €IUHON CHUCTEMbl YIPABICHUS MPUPOIONOIb30BAHUEM C
Y4eTOM TPHUHIIUIIOB 3KOJIOTUYECKOW M CEIhCKOXO3SHCTBEHHOW JIOTHCTUKH I Iesield OymyIiero
YCTOMYMBOIO Pa3BUTHS;

- Pa3paborare moaxoabl U MeToAbl pa3paboTku «OIEeHKH BO3IECUCTBUS Ha OKPYXKAIOIIYI0 U
comanbHyo cpeny» (OBOCC), uyTo mO3BOJAUT B JOJITOCPOYHOM TMEPCHEKTHBE OOECIEUUTH
YCTOMUYMBOE IKO-COLIMO-IKOHOMUYECKOE pa3BUTHE CTpaHsl [ 14, 43].

B umenom mnpoGnema onTUMH3alMKM KauecTBa IOYBEHHOTO IOKPOBAa, BOJHBIX CHCTEM B
AzepbaifkaHe Kak pa3BUBAIOLICICS CTpaHbl KpallHE BayKHA JUISl JOCTHUXKEHHS JOJITOCPOYHOTO
obecrieueHus €¢ MPOJOBOJILCTBEHHON Oe3omacHOocTH Ha drtane QopmupoBanus «Crparerun
pa3BuTHsS HE He(TIHOTO CeKTopa», OOeCIeYeHUs TPOU3BOACTBA JKOJOTHMYECKH YHCTOM
CEJIbCKOXO3SIIICTBEHHON MPOAYKIMK Ha (JOHE KpailHe HU3KOH SKOJOTHYECKOW M OMOIOTHYECKON
€MKOCTH TEPPUTOPUU CTPAHBI.

B 1uenom Hay4yHO-MeTOAMYECKHE pPa3pabOTKH, OTBEYAIOIIME COBPEMEHHOMY Hay4HO-
TEXHOJIOTUYECKOMY YPOBHIO C HCIIOJIb30BAaHUEM METOJ0OB OMOMOHUTOPUHTA, OMOWHIUKALIMH U
OMOTECTHUPOBAHUS BOCTPEOOBAHBI COBPEMEHHON OMOIKOIOTHEH JUIS PelIeHUs MPaKTHUECKUX 3a/1a4,
B TOM YMHCII€ NPU AHAJIU3€ SKOJIOIMYECKHUX PHUCKOB, CBSI3aHHBIX C 3arps3HEHUEM OKpYKarolleu
Cpelbl M TPEBBIIMICHUEM 3JKOJOTHYECKH JOMYCTUMBIX HArpy30K 3arpsi3HSIONIMX BEIIECTB Ha
MPUPOTHO-TEPPUTOPHATBHBIE KOMIUIEKCHI PA3TUYHOTO HEPAPXUUECKOTO YPOBHS B A3epOaiikane.

Co croponsl MeXayHapoIHONH KOMHUCCHUHU MO OKPYKAIOIIEH Cpele M pPa3BUTHIO BBIIBUHYT
noknan «Hame o6mee Oymymiee», B KOTOPOM €IMHCTBO TPEX COCTABISAIONIMX (COIMANIbHASA,
JKOJIOTMYECKasi U DKOHOMHUYECKasi) COCTABIISIOT OCHOBY KOHIICTIIMM YCTOWYMBOTO pa3BUTHS. B
MIPEACTOSIINE JECATUNETUsl mepes; AzepOalKaHOM KakK pPa3BUBAIOIICHCS CTpPaHbl CTOAT TaKUe
MPUOPUTETHBIE MPOOJIEMBI, KaK COBEPILIEHCTBOBAHHE CHCTEM MOHUTOPUHTA OKPY)KAOIIEH Cpeibl C
1[eTbI0 OOBEKTUBHOW OIEHKM M aHaiM3a JOCTOBEPHOCTH MOKa3aTeNlel SKOIOTUYECKOTO COCTOSHUS
KOMIIOHEHTOB MPUPOHBIX JIAHAIIA(TOB, IKOJOTUIECKHUX MPOOJIEM U PUCKOB, TTOMCKA ONMTUMAIBHBIX
nyTel ux pemeHusi, GOpMUPOBAHUS U PA3BUTHUSL AKTUBHOTO aJallTUBHOTO MEHEIKMEHTA, IIIMPOKOTO
WCIIONIb30BaHUsI TOAXOJOB HKOJOTMYECKOM U  CEIbCKOXO3SWCTBEHHOW JIOTUCTUKHU, pPa3BUTHE
YEJI0BEYECKOT0 KauTaja 1 MOBBIIIEHUE YKOJIOTUYECKON KYIbTYpbl HACEIEHUS U Ap.

DTO TMO3BOJIUT MYTEM HCIOIB30BAaHUS COBPEMEHHBIX <«3ENIEHBIX» TEXHOJOTHIH 00ecneyuTh
OXpaHy OKPYXKaIOIIEeH Cpebl, PEHINTh TaKWe HACYIIHBIC MPOOJIEMbI, KaK CHIKEHHUE CTETICHH
3arpsi3HEHUST OKPYXKAIOIMIEH CPebl A0 KOJOTHYECKH JOMYCTUMOTO MHHHUMYMa, BOCCTaHOBJICHHE
3arpsi3HEHHBIX TEPPUTOPUNA, POCT IJIOIIAIU JIECOB U 3€JICHBIX HACAXKJIEHUW, COBEPILIEHCTBOBAHME
HKOJIOTUYECKUX 3aKOHOB, d(PPEKTUBHOTO MCIIONB30BaHUS MPUPOIHBIX pecypcoB B pamkax «llemeit
YCTOMYMBOTO Pa3BUTHS», IOBBIIIICHHE OOBEMOB HCIOJB30BAHUS BO30OHOBIISIEMBIX HCTOYHHUKOB
SHEPTHUH U JOCTHKEHHUE Y(PPEKTUBHOCTH UCTIOIH30BAHUS BCEX IHEPTETHUECKHUX PECYPCOB.
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JUHAMMUKA ITOITIOINEHHBIX ®OPM A30TA
B TOPHO-YEPHO3EMHBIX TOUBAX KEJABEKCKOI'O PAUOHA ASEPBAMI)KAHA

©Maxmyoosa 3. I1., Uncmumym nousosedenus u azpoxumuu Munucmepcmea HayKu
u obpazosanus Aszepoatiodcanckou Pecnyonuku, 2. baky, Azepoatiodcan

DYNAMICS OF ABSORBED NITROGEN FORMS
IN MOUNTAIN-CHERNOZEM SOILS OF GADABAY DISTRICT OF AZERBAIJAN

©Makhmudova E., Institute of Soil Science and Agrochemistry Ministry
of Science and Education of the Republic of Azerbaijan, Baku, Azerbaijan

Annomayus. B crarbe npencTaBiieHbl Pe3ybTaTbl UCCIEA0BaHUs, TpoBeneHHbIe B 2015-2017
IT. B c. Yangam KegaGekckoro paifoHa Ha rOpHO-4EpPHO3EMHBIX IIOYBaX O] KYIbTypoil KapTodens B
OorapHbIX ycnoBusX. M3ydeHa AMHAMHKA HAKOTUICHHUS IMOTIIOIMICHHOTO a30Ta KaK B MOYBE, TaK U B
pactenuu o (azam pa3BUTHA: OyTOHU3ALMHU, [IBETeHUS U ¢a3e noiaHou crnenoctu. [1o utoram 3-x
JIET UCCJICIOBAHUM BBISBICHO, YTO B 3aBUCHMOCTHU OT pekuma nuTanus koinudectBo N/NHy, N/NO;
B 1ouBe Ha BapuaHTe No3PosK 26 + 20 T HaBo3a cocraBuio 41,02-21,06 mr/kr B ¢dazy OyToHH3AIHH,
a B (dasze userenus u co3peanust 31,06-31,03 mr/kr u 15,17-7,98 mr/kr. KomndgectBo N/NHy,
N/NO;3 B mouBe B passble (ha3bl pocTa paCTCHHS yBEIWYHBAIOCH 10 CPABHCHHIO C KOHTPOJIHHBIM
BapUaHTOM. JTO CBSI3aHO C TEM, YTO BHOCHMBIC OpPraHUYECKHE, MUHEPAIbHBIC M KOMIUICKCHBIC
ynoopenus o0yciosuinu BHecenue azota N/NHy, N/NO;s.

Abstract. The article presents the results of a study conducted in 2015-2017 in Chaldash of
Gadabay district on mountain-chernozem soils under Solanum tuberosum culture in rainfed
conditions. The dynamics of the accumulation of absorbed nitrogen both in the soil and in the plant
was studied, according to the phases of development: budding, flowering and the phase of full
ripeness. According to the results of 3 years of research, it was revealed that, depending on the diet,
the amount N/NH,4, N/NOs in the soil on the Nog3PogKiys + 20 t manure variant was 41.02-21.06
mg/kg in the budding phase, and in the phase of flowering and maturation 31.06-31.03 mg/kg and
15.17-7.98 mg/kg. The amount of N/NH4, N/NO; in the soil in different phases of plant growth
increased compared to the control variant. This is due to the fact that the applied organic, mineral
and complex fertilizers led to the introduction of nitrogen N/NHy4, N/NOj.

Knrouesvie cnosa: yepHo3emsl, a30T, KAPTO(DEb.

Keywords: chernozems, nitrogen, Solanum tuberosum.

He}IOCTaTOK OJICMCHTOB IMHUTAaHUA B Pa3BUTHUU KapTO(beJ'IH CKa3bIBACTCA Ha POCTC, pa3BUTUU U
KaQ4C€CTBE YypoixKasd. Kaxk HN3BCCTHO, MCIIOJIB3YCMbIC y2106p€HI/I$I BJIUAIOT HE TOJIBKO HAa PAa3sBUTUC U
MIPOIYKTUBHOCTh PACTEHHM, HO U Ha IUHAMHKY COZIEp)KaHUs MUTATEIbHBIX BElleCTB B ouse [1-4].

UccnenoBanusa nposommiuck B c. Yanmam KenabGekckoro paifoHa Ha TOpHO-4€pHO3EMHBIX
MoYyBax MOJA KyJIbTypoll kKapTodens B OorapHeIx yciaoBusx Ha rutomianu 1,5 ra B 2015-2017 rr
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JIMHAMHKY SJIEMEHTOB NMUTAHUS Ha ONBITHOM yYacTKe HM3ydaliud B MpoOax MOYBBI, OTOOPAaHHBIX Ha
3 cragusx pa3BUTHUS pacTeHMi: OyTOHHM3alWHU, LBETeHUs M co3peBaHus. OOpaslbl MOYBHI OBLIU
orobpansl ¢ Tryounsl 0-20 m 2040 cm, TAC ONpeAensuin TOIIONMEHHBIH aMMOHUNHBIA a30T
(N/NH4) m nuTparHblid a30T. PacTBOpeHHBII B BOJE aMMHUAaK OIPENEISUIM B KaJOPUMETPE C
nmomoIpo peaktuBa Hecnepa, HUTpaTHbIH a30T ompenensuk no [panBamo-JIsoKy, oOmuid a3or,
obmuii pocdop mo meroauke K. E. ['mnzOypra u K. M. Illernosa.

Ananuz u obcysxcoenue

HccnenoBanusi MOKa3bIBAIOT, YTO BHECEHUE OPraHMYECKHMX M MHUHEpalIbHBIX YyIOOpeHUit
MOBBIIIACT arpOXUMHUYECKHE MOKa3areau nouB. BHeceHue ynoOpeHuii yBeaInuuBaeT 3amnac rymyca B
MOYBE W IUIOJ0pOaue MouBbl. OmnpenencHue MoTpeOHOCTH PACTEHUS B DIIEMEHTAX MUTAHUS BIUSCT
HE TOJIBKO Ha IMOJIYYCHUE BBICOKOTO YpOKas, HO U Ha (OPMUPOBAHUE KOPHEBOW CHUCTEMBI, CTEOIIS,
JINCTHEB U OCTABIIMXCS B IOYBE KOPHEBBIX OCTATKOB |5, 6].

Bonbiioe 3HaueHne umMeer U3yuyeHUe JUHAMHUKHU JIEMEHTOB MUTAHUS B TOYBE B 3aBUCUMOCTHU
OT CHOCOOOB BHECEHUS OPraHMYECKHX W MHUHEPAIbHBIX YIOOpeHHWH moa pacTeHue KapToders.
OcCHOBHBIE 3JIEMEHTHI TUTAaHUS MTOCTYIAIOT B TIOYBY B ycBanBaemou (opme [7].

Peakuust mouBwl, BuI, (opMa W MPONMOPLUUHU YAOOPEHM, CIOCOOBI UM CPOKH BHECEHHS
OKa3bIBAIOT OOJIBIIIOE BIIMSHUE HAa MONy4yeHUE OOMJIBHBIX M KAaueCTBEHHBIX YPOXKaeB C PACTCHHUS
kaprogens. ComiacHO NPOBEACHHBIM HCCIEAOBAaHUSAM U  COOTBETCTBYIOIIEH JIMTEparype,
MUHEpaJbHbIE YIOOpEeHUs MPOSBISAIOT CBOE d(D(PEKTUBHOE NEHCTBUE MPHU JOCTATOUHOM YBIIKHEHUU
MTOYBBI.

OpHuM W3  BaXHEWIIMX  BOMPOCOB  TOBBIIMIEHUS HPOAYKTUBHOCTH U  KadecTBa
CEJIbCKOXO3SMICTBCHHBIX PACTEHUH SIBIISICTCS BHECCHHE yNOOpeHWH B Oosiee OIarompusiTHBIC IS
pacTeHusi Cpoku. JlocTaBka NHTAaTENbHBIX BEIIECTB K PACTCHUIO B HYKHOE BpeMs JOJDKHA
OCYIIECTBIIATECA IIyTEM YECTHOTO OIMpeAeNieHUuss ero MNOTPeOHOCTH B MNUTaHUHU. PacTeHusmM
TpebyeTcs HeOOBIIOe KOIMYECTBO MUTATENbHBIX BELIECTB HA PAHHUX CTAIHSIX UX Pa3BUTHUS, HO 1O
Mepe UX Pa3BUTHS M POCTa MX MOTPEOHOCTH B MUTATEIBHBIX BEIIECTBAaX Bo3pacTaeT. [lorpeOHOCTH
pacTeHUN B MUTATEIBHBIX BEIIECTBAX OCOOCHHO BBICOKA B MEPHOJBI IIBETCHUS U TUIOJAOHOIICHHUS.
[losTOMy mnpu TOAKOPMKE CJIEAYeT YYMTBIBATH, HACKOJIBKO OHHU HYXJAIOTCA B MHUTATEIbHBIX
BEILECTBAX B Pa3HbIE NEPUOJbI PA3BUTHSL.

[Ipu mpaBUIBLHOM BHECEHUH yNOOPEHUH B IMOYBY, ITPH COOITIONEHUN arpOTEXHUYECKUX TTPaBUI
pacteHuss S(O(PEKTUBHO UCIONB3YIOT ynoOpeHus. B 3To Bpemst pacTeHus AalOT OOJbIle
JIOTIOJIHUTENBHBIX YPO)KaeB Ha KaKIbI KUJIOTPaMM BHECEHHOTO B IOYBY YIOOpEHUs. YCBOEHHE
MUTATENbHBIX BEHIECTB PACTEHHEM 3aBUCHUT OT (PU3MOIOTUYECKUX OCOOCHHOCTEH pacTeHus,
MMOYBEHHO-KJIMMATUYECKUX YCJIOBHM, KOJUYECTBA JIETKO YyCBaWBaeMbIX (HOpPM MHTATEIbHBIX
BeleCcTB. HUTparbl HaKalMBalOTCS B MPOAYKTAaX KapTodens B pe3yabTare HEMPaBUIHLHOTO
BHeCEeHUs ynoOpeHuil. B pesynaprate nmoaM W JKUBOTHBIE MOTYT OBITh OTpaBiieHbl. BHeceHue
MUHEPAIbHBIX M OPraHUYECKUX YAOOpeHUU wMeeT OONbIIoe 3HaueHUE [Isl BOCCTAHOBIECHHS
OanaHca MUTATENbHBIX BEIIECTB B MOYBE U TMOBBIIMICHUS ypoKallHOCTH. BHeceHne opraHndeckux
yaoOpeHuii Ha (OHEe MUHEPATIBHBIX TaKXKe pelIaeT npodiaemMy AepuuTa MUTaTeIbHBIX BEIIECTB.

OO6pa3ibl MOYBBI JUISI HUCCIEAOBaHHWS OBUTM B3ATHI B (a3l OyTOHW3AIMH, LBETCHHUS W
CO3peBaHUsl pacTeHHs KapTodens W MpPOaHATU3UPOBaHBI B Jaboparopuu. Pe3ympTarhl aHamm3a
npuBeneHbl B Tabnumax. Pe3yaprarel aHanmm3a TMOKaszald, YTO BHECEHUE TIOJ pacTeHUe
MUHEpAJTBHBIX U OPTaHUYECKUX yIOOPEHHUI B pa3HBIX /103X W MPOMOPLHSIX MO-PA3HOMY BIHUSIJIO Ha
pPEKUM HAKOIUJICHUS U M3MEHEHUS aMMHUaka B MouBe. TakuM 00pa3oM, KOJIHMYECTBO aMMOHHUITHOTO
azotra (N/NHy4) u sutparHoro azota (N/NOj), MOIIOIMIEHHOTO MOYBOM, 3HAYUTEIBHO YBEIUYHIOCH
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10 CPaBHEHUIO C KOHTPOJBHBIM (0€3 ymoOpeHui) BapuaHTOM, M OBLJIO YCTAHOBJIEHO, YTO JTO
yBeIU4YeHHUE OBLIIO Pa3HBIM B 3aBUCHMOCTH OT HOPM | Mponopiiuu yanoopenuit (PucyHok).
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KoHTpornb 6/y HaBo3 10 T HaBo3 15 1 N60P60K60 N90P90K90 N93P98K126+20
T.HaBo3
== EyToHu3aumsi nornoweHHbln N/NH4 == ByTtoHn3aums N/NO3 LiBeTeHre nornoLeHHbin N/NH4
LiBeteHne N/NO3 == CnenocTb nornowieHHbii N/NH4  =@=Cnenocts N/NO3

Pucynok. JluHamMuka akTHBHBIX (DOpPM a30Ta B TOPHO-UYEPHO3EMHBIX IOYBaX OOBEKTa UCCIICAOBAHUS,
MI/KT

B mpoBeneHHBIX HCCIENOBAHUSIX YCTAHOBJIEHO, YTO B TIEPBBIM TOA OMNbBITA KOJIUYECTBO
aMMOHHIHOTO a30Ta, MOIIOIICHHOTO B (a3zy OyroHuzanuu B cioe 0—20 cMm, B KOHTPOJILHBIX (0e3
yn00peHus) BapuaHTax cocTaBuiio 28,53 MI/KT, a B Konn4yecTBO HUTparHoro azora 10,00 mr/kr. B
BapHaHTaX C OPraHUYECKUMH YIOOPEHUSIMH WX KOJIMYECTBO YBEIUYHIIOCH, XOTS U HE3HAYUTEIHHO.
Tak, aMMOHUIHOIO a30Ta, noromeHHoro B ciaoe 0-20 cM B mouse ¢ 10 T HaBo3a, 66110 33,50 MI/KT,
HUTpaTHOoro a3ora — 14,35 Mr/kr.

B Bapuante ¢ 15 T HaBo3a STM mokaszarenu coctaBuau 35,25 mr/kr u 16,00 Mmr/kr
COOTBETCTBEHHO. B BapmaHTaXx, BHOCHUMBIX OpPTraHMYECKMMH WU MHUHEPAIbHBIMH YIOOpEHUSIMHU,
KOJINYECTBO a30TOAKTHUBHBIX (DOPM 3HAYUTENHHO YBEIMYMBAJIOCH MO CPABHEHHUIO C KOHTPOJIHHBIM
BapUAHTOM.

B ¢aze OyroHmsanmmmu kommuectBO (GOpM aMMOHUIHOTO a30Ta W HHUTPATHOTO a3o0Ta,
MomomeHHbIX B cioe mouBbl 0—20 cm, B maHHoM BapuaHTe NgoPeoKego cocraBmser 34,00
cooTBeTcTBeHHO; 15,90 mr/kr, 35,75 mr/kr, 16,50 Mr/kr B Bapuante ¢ NogPgoKog 1 yBenuuens! mo
39,50 u 19,05 mr/kr B Bapuante ¢ No3PogK 26 + 20 T HaBo3a. B a3y uerenus pacrenus kaprodens
KOJTMYECTBO MOTMIIOMIEHHOTO aMMOHUKHHOTO a3otra B cioe 0-20 cm koHTpons (0e3 ymoOpeHwit)
coctaBuiio 25,00 MI/KT, a KOTUYEeCTBO HUTPATHOTO a3ota — 7,50 Mr/KT.

B BapmanTax c BHECEHHEM OpraHWYECKHX YI0OpeHuil B (asy IBETCHHS UX KOJUYECTBO
YBEJIMYMWIIOCH, XOTA M HE3HAYUTEJIbHO. Tak, aMMOHHMITHOTO a30Ta, monioneHHoro B cioe 0—20 cMm B
nouse ¢ 10 T HaBo3a, Ob1TO 26,40 Mr/kT, HUTparHOTO a30ota — 9,00 Mr/KkT. B BapmanTe ¢ 15 T HaBo3a
9TH mokazarenu coctaBuian 27,20 mr/kr u 10,00 Mr/kr cooTBeTcTBeHHO. B BapmaHTax, BHOCHMBIX
OpPraHMYECKUMH U MUHEPAIbHBIMU YIOOPEHUSIMH, KOJTHYECTBO a30TOAKTUBHBIX (DOPM 3HAUUTEIHHO
YBEITUYUBAIOCH M0 CPABHEHUIO C KOHTPOJBHBIM BapuaHTOM. B a3y mBeTeHus xoiamdectBo Gopm
aMMOHHMIHOTO a30Ta W HUTPATHOTO a30Ta, MOMIOMIEHHBIX B cioe mouBbl 0—20 cm, B BapuaHTe
NeoPsoKeo cocTaBnsier 26,50 coorBeTcTBeHHO; 9,35 Mr/kT, 27,00 B Bapuante NooPooKoo; mr/kr, 10,25
Mr/KT, Nog (NH4NO3+CaSOy4) PooKi29 + 20 T HaBo3a yBenmuuunock a0 31,00 u 13,35 mr/kr.
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B daze co3peBanus pacteHust kaprodeist 3TH Moka3ared OTHOCUTEIBHO HEBBICOKH B ciioe 0—
20 cm. Tak, momiomeHrne aMMOHUMHOrO a3ota B cioe mouBbl 0—20 ¢M B KOHTPOJHLHOM BapUaHTE
coctaBmiio 23,20 Mr/kr, HUTparHoro azora — 4,00 MI/KT.

B Bapmantax mpu BHECEHHMH opranuyeckoro ymobOpenus 10 T m 15 1, 3TM moOKa3zarenu
cooTBeTCTBeHHO coctaBmwim 24,00 mr/kr B ¢aze co3peBanus B cinoe 0-20 cm; 4,40; 25,50; 5,25
(mr/kr). B Bapmante NgoPeoKeo mommomennoe ammonuiinoro azora B cioe 0—20 ¢cM cocTaBHIIO
25,00 mr/kr, HUTpaTHOTO a30Ta — 5,55 Mr/kr. B Bapuante NooPooKoo 3T mokazarenu paBusl 26,02;
u 5,75 mMr/xr.

B BapmaHTax, BHOCHMBIX OPTraHMYECKUMH W MHHEPAIbHBIMU YIOOPEHHUSMHU, KOJUYECCTBO
A30TOAKTUBHBIX (DOPM 3HAYUTEIILHO YBEIIMUNBAIIOCH 1T0 CPABHEHHUIO C KOHTPOJIHHBIM BApUAHTOM.

B ¢a3ze OyroHmsammm komumdecTBO (GOpPM aMMOHUHHOTO a30Ta W HUTPATHOTO a30Ta,
noriomeHHbix B cioe mouBel 0-20 cm, B manHoM BapuaHTe NgoPeoKgo cocraBmser 34,00
cootBeTcTBeHHO; 15,90 mr/kr, 35,75 mr/kr, 16,50 mr/kr B Bapuante ¢ NogPgoKog 1 yBenuueHsl 10
39,50 u 19,05 mr/kr B Bapuante ¢ No3PogK 26 + 20 T HaBo3a (Tabmuma 1).

Tabauna 1
JANHAMUKA AKTUBHBIX ®OPM A30TA B FOPI;IO-LIEPHO3EMHI)IX TTOUBAX
CEJIA YAJIJJAIII KETABEKCKOI'O PAMOHA, mr/xr (2015 1.)

Bapuanmur S bymonuzayus [[semenue Cnenocmo
é = Iocnowennwviti  NINOs;  IHocnowennviit  NINO;  IHoznowennwviii  N/INO;
2 ° N/NH,4 N/NH, N/NH,
~
Kontpoinb 0-20 28,00 10,00 25,00 7,50 23,20 4,00
6y 20-40 24,40 7,05 21,55 6,25 20,00 3,25
Hapo3 10 T 0-20 33,50 14,35 26,40 9,00 24,00 4,40
20-40 31,45 12,50 22,00 7,30 21,50 4,15
HaBoz 151 0-20 35,25 16,00 27,20 10,00 25,50 5,25
20-40 33,00 15,25 24,60 9,25 22,00 4,48
NsoPeoKso 0-20 34,00 15,90 26,50 9,35 25,00 5,55
20-40 31,25 13,00 23,25 7,89 21,40 4,74
NgoPgoKao 0-20 35,75 16,50 27,00 10,25 26,02 5,75
20-40 32,42 15,20 25,85 9,15 22,00 5,08
Ng3PgsKi26 0-20 39,50 19,05 31,00 13,35 29,00 6,45
+20 T HaBo3 20-40 37,00 17,00 26,00 10,95 25,35 6,00

Ha 2 rox ombiTa MUHEpaibHbIe, OpraHUYECKHE M KOMIUIEKCHBIE YTOOpEeHHUs, BHOCUMBIE 0]
pacteHus kapTodesst Ha TOPHBIX MMOYBAX, YBEIUUHUBAIM KOJMYECTBO AKTUBHBIX JIEMEHTOB MUTAHUS
B IaXOTHOM cioe. B mocneaHue roisl yBeIWYWIOCh KOJUYECTBO a30Ta B BUAE KOMIUIEKCHBIX
ynoOpenuii u HaBo3a. Tak, Ha 2 roj| OmMbITa KOJIMYECTBO aMMOHUMHOTO a30Ta, MOTIOMIEHHOTO B CJI0€
nouBsl 0-20 cM B ¢a3y OyToHU3auK pacteHus, coctaBuio 28,00 MI/KI, a KOJTUYECTBO HUTPATHOTO
azora — 11,00 Mr/kr.

B Bapuante ¢ 10 T opranmdeckoro yaoOpeHus Ha 2 rojf OnbITa KOJIMYECTBO aMMOHHMHOIO
azora, nomiouieHHOro B 0—-20-caHTHMMETpPOBOM cjo€ MouBbl B (haze OyTOHH3ALMU pPACTEHUS,
coctaBuiio 34,00 MI/KT, a KOTUYECTBO HUTPATHOTO a30Ta — 15,35 MI/KT.

B Bapuante c 15 T opraHmyeckoro ymoOpeHHs KOJIMYECTBO AMMOHHUHHOIO a30Ta,
MoTIoIEeHHOTo B cioe mouBbl 0-20 cm B (pa3zy OyToHM3aIMU pacTeHHi, cocTaBmio 36,25 MI/Kr, a
KOJIMYECTBO HUTpaTHOTO azota — 17,00 Mr/kr.
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Ha BTopo¥#i roxn omnbiTa KOJUYECTBO aMMOHUMHOTO a30Ta B cioe nmouBbl 0—20 cM B BapuaHTe
NeoPsoKeo coctaBmmo 35,00 Mr/kr, KonmmdecTBO HUTparHoro azora 17,90 wmr/kr, B BapuaHTe
NooP9oKogg, THE HX cymma cocraBmia 36,75 u 17,50 mr/kr. B ¢a3zy OyTOHHM3aIMM KOJIHYECTBO
MOTJIOIIEHHOTO0 aMMOHUs cocTaBmwiio 40,50 MI/KT, a KOTUYECTBO HUTPATHOTO a30ota — 20,05 Mr/kr B
BapuaHTe, TJIe MHHEPaJIbHOE KOMIUIEKCHOE yaoopeHue NosPogK o6 + 20 T HaBo3a BHOCHIU B ciioi 0—
20 cM TOYBBI.

[To pesynpraraM aHaiM3a YCTAaHOBIICHO, YTO B HAYaJie BETETAIlMU aKTUBHBIX (hOpM a30Ta ObLIO
OoJbIlle B BapHAHTAaX C BHECEHHBIM YIOOPCHHEM. DTO CBS3aHO C TEM, YTO a30T, COIEPIKAIIUICS B
yAOOpEeHUsIX, BHOCHUMBIX B TIO4YBY, pacTBOpseTcs M moriomaercs noyBoil. [lo cpaBHeHHIO ¢
KOHTPOJIbHBIM ~ BapHaHTOM OTMEYEHO YBEJIMYEHHE KOJIMYECTBA  IOIVIONIAEMOro  IOYBOM
AMMOHHUWHOTO M HUTPATHOTO a30Ta. DTOT POCT BapbHPOBAICS B 3aBUCHUMOCTH OT (ha3wl pocra
pacrenusi. CaMblii BRICOKMH MOKa3arenb Habmronancs B (asy Oyronusamuu pacreHus. KoixmuecTBo
azota ammoHuiiHOTO (N/NH4) m a3ora mutparHoro (N/NOs) yBenMUMBAJIOCH B Hayajie CTaJIUH
OyTOHM3alMU pacTeHusl KapTodeist U yMEHbIAJI0Ch B CTa U I[BETEHHs U co3peBaHus. KomnuectBo
a30Ta B pa3muHbie (a3pl BereTanuu (OyTOHU3AINMs, [BETCHUE, CO3peBaHne) cHIDKaeTcs (Tabnuirsr
1-3).

Tabmuma 2
JUHAMUMKA TIOI'JIOIIEHHBIX ®OPM A30TA B FQPHO—IIEPHO3EMHBIX ITIOYBAX
CEJIA HAJITJALL KEJABEKCKOI'O PAMOHA, mr/kr (2016 1.)

Bapuanmu S bymonuzayus LJgemenue Cnenocmo
% = Hozcnowennviti  NINO3  IHoenowennviii - NINO3  Iocnowennwiti  NINO3
B N/NH, N/NH, N/NH,
3
Kontpons 6/y 0-20 28,53 11,00 26,00 8,50 24,20 5,00
20-40 25,20 8,05 22,55 7,25 21,00 4,25
HaBo3z 10 T 0-20 34,00 15,35 27,40 10,00 25,00 5,40
20-40 32,45 13,50 23,00 8,30 22,50 5,15
HaBo3z 15 T 0-20 36,25 17,90 28,20 11,00 26,50 6,25
20-40 35,00 16,25 25,60 9,55 23,00 5,48
NeoPesoKso 0-20 35,40 17,00 27,50 10,35 26,00 6,55
20-40 31,95 14,00 24,25 8,89 22,40 5,74
NgoPgoKgo 0-20 36,75 17,50 28,00 10,90 27,02 6,75
20-40 33,42 16,20 26,85 9,56 23,00 5,08
NosPosKi26 0-20 40,50 20,05 32,00 14,35 30,00 1,45
+20 T HaBO3 20-40 38,00 18,00 27,00 11,05 26,35 7,00
Tabnuua 3

ANMHAMUMKA HOTJIOIEHHBIX ®OPM A30TA B TOPHO-YEPHO3EMHBIX ITOYBAX
CEJIA HAJIJALI KEAABEKCKOI'O PAOHA, mr/kr (2017 1.)

Bapuanmur ) bymonuzayus 1L]eemenue Cnenocmo
§ Hoenowennwiti  NINO3  HHoenowennwiti  NINOz  Tocnowennvui  N/NO;
S 3 N/NH, N/NH, N/NH,
S
KonTposb 6/y 0-20 29,07 12,10 26,40 9,66 25,64 6,45
20-40 26,63 9,09 23,55 8,35 22,90 5,89
HaBo3 10 T 0-20 34,85 17,75 29,80 11,10 26,80 6,89
20-40 33,25 15,67 25,06 9,99 23,76 6,85
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Bapuanmur . bymonuzayus 1]eemenue Cnenocmo
§ Hoznowennviti  NINOs  Ioznowennwvii  N/INOs;  IMoznowennwviii  N/NO;
S 3 N/NH, N/NH, N/NH,
S
HaBoz 15 T 0-20 39,25 21,00 31,22 13,60 27,50 7,95
20-40 37,50 17,25 26,60 11,95 24,00 7,48
NesoPsoKso 0-20 38,00 20,08 30,50 12,65 26,22 6,85
20-40 35,25 16,08 25,75 10,29 23,04 6,08
NgoPgoKoo 0-20 39,55 21,66 31,00 13,99 28,00 7,99
20-40 36,07 17,30 27,54 11,88 24,64 6,88
Ng3PogKiz6 + 0-20 43,06 24,09 35,38 17,83 34,10 10,05
20 T HaBO3 20-40 39,00 21,06 31,80 14,95 28,76 9,50

[lo pesynpraraMm WHCCIIENOBaHWI, TPOBEACHHBIX B YCIOBHSIX IOYBBI cena Yammain
KenaGekckoro paiioHa, yCTaHOBIICHO, YTO KOJIMYECTBO aMMOHUWHOTO M HUTPATHOTO a30Ta B MOYBE
0e3 ynoOpenwmii B (hasy OyroHmsammu coctaBisger 28,54—11,03 mr/kr u 25,33-8,55 mr/kr B a3y
useteHus u 24,34-5,15 mr/kr B asy co3peBaHus. YBeIUUECHUE STHX MOKa3aresei HaOIoaanocs B
BapHaHTe ¢ oprannyeckuM ynoopenuem (Tabmuna 4).

Tabnuna 4
JANHAMUKA AKTUBHBIX ®OPM A30TA B 'OPHO-YEPHO3EMHBIX ITOUBAX
CEJIA HAJIJALI KEAABEKCKOI'O PAMOHA, mr/kr, B cpenHem 3a 3 roja

Bapuanmur Iybuna, bymonuzayus LJeemenue Cnenocmo
oM Hoznowennviti  NINOs  Iocnowennwviti  NINO;  Ioznowennvii  N/NO;
N/NH, N/NH,4 N/NH,
Kontpons 6/y 0-20 28,54 11,03 25,33 8,55 24,34 5,15
20-40 25,41 8,07 22,55 7,28 21,3 4,46
HaBo3 10 T 0-20 34,11 15,81 27,86 10,03 25,26 5,56
20-40 32,38 13,89 23,35 8,53 22,58 5,38
HaBo3z 15 1 0-20 36,91 18,3 28,90 11,53 26,5 6,48
20-40 35,16 16,25 25,6 10,25 23 5,81
NeoPesoKeo 0-20 35,8 17,66 28,16 10,78 25,74 6,31
20-40 32,81 14,36 24,41 9,02 22,28 5,52
NgoPgoKoo 0-20 37,35 18,55 28,66 11,71 27,01 6,83
20-40 33,97 37,9 26,74 10,19 23,21 5,67
NosPggKiz6 + 20 0-20 41,02 21,06 31,6 15,17 31,03 7,98
THaBO3 20-40 38,00 18,68 28,26 12,31 26,82 7,5

[To uroram 3 net uccienoBaHUN B 3aBUCHMOCTH OT pexuma nutanus koinuecTtBo (N/NHy,
N/NOs) B mouBe Ha BapuaHTe No3PgsKjzs + 20 T HaBo3a cocraBmio 41,02-21,06 mr/kr B ¢azy
OyroHuzanuu, a B ¢aze uBereHus u co3peBanus 31,06-31,03 wmr/kr u 15,17-7,98 wmr/kr.
KomuuectBo (N/NH4, N/NO;3) B mouBe B pasHblie (a3bl pocTa PacTCHHs] YBETUYMBAJIOCH IO
CPaBHCHHIO C KOHTPOJIBHBIM BapHaHTOM. OJTO CBS3aHO C TEM, YTO BHOCHMEBIC OpraHUYECKHE,
MUHepaJbHbIE U KOMILJIEKCHbIE ynoopeHus o0ycnoBuin BHeceHune azota (N/NHy, N/NO3).

Cnucok numepamypbi:
1. ApxxannukoB B. I1., ITonoB A. B. Kaprodens u ynoOpenus. CoiBThiKBap, 1971. 40 c.
2.3amanoB II. b. [lorpeOHOCTH MOYBBI M pPAcCTEHUH B OCHOBHBIX AJIEMEHTaX MNUTaHUA //
COopHuk TpynoB no noyBoseneHuto u arpoxumun. 2011. T. 20. C. 367-371.
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AGRIS P34

MHUKPOBUOJIOI'MYECKHUE NCCJIEJOBAHUSA I'OPHOJIECHBIX BYPBIX
N I'OPHOJIECHBIX KOPUYHEBBIX ITIOYB

©P3aesa A. JI., ORCID: 0000-0002-9840-7305, xkano. 6uon. nayx, Hucmumym nougogedenus
u acpoxumuu Munucmepcmea nayku u oopazosanus Azepoatiodncancxoii Pecnyoauxu,
2. baxy, Azepbaiidxcan, afaq.rzayeva@list.ru

MICROBIOLOGICAL STUDIES OF MOUNTAIN FOREST BROWN
AND MOUNTAIN FOREST GREYISH-BROWN SOILS

©ORzayeva A., ORCID: 0000-0002-9840-7305, Ph.D., Institute of Soil Science and Agrochemistry
Ministry of Science and Education of the Republic of Azerbaijan,
Baku, Azerbaijan, afaq.rzayeva@list.ru

Annomayus. Kaxaplii THIT MOYBBI OTIIMYACTCS [0 XAPaKTEPy U XMMH3MY MOCTYIAONIMX B
[OYBY PACTHTEIBHBIX OCTATKOB MW  YCIOBHSAMH €€ TPEBpalleHHs, [0ITOMY aHaju3
MHMKPOOHOJIOTMYECKOM XapaKTEPUCTHUKK IMOYB, MO3BOJSET BBIABHUTH HEKOTOPBIE OCOOECHHOCTH HX
y4acTss B IOYBOOOpA30BaHMH. YUHTHIBasS 3TO B JAHHOW CTaThe MPEICTABICHBI PE3YJbTAThI
CPaBHUTEILHOTO aHaIM3a MHKPOOMOJIOTHYCCKOW XapaKTePUCTHKH TOPHOJECHBIX OypbIX W
TOPHOJIECHBIX KOPUYHEBBIX MMOYB JIEHKOPAHCKOM 00JacTH, pecmyOnuku AsepOaiipkan. AHaaus
MOJIyYEHHBIX PE3YJIbTATOB BBIABMJ XapaKTEpHBIE Pas3jIM4ds B COCTaBe OAlMI U MHKPOMHIIET B
HCCIIeyeMbIX 00pasiax TOPHOIECHBIX OYPhIX M TOPHOJICCHBIX KOPUYHEBBIX MTOYB. B TOPHOIECHBIX
KOPUYHEBBIX MMOYBaX oOHapyxeHbl Tpu Bua Oamwnt (Bacillus idosus, B. megaterium, B. cereus) u
tpu Buma mukpomuier (Trichoderma, Penicillium, Aspergillus). B ropaosecHbix OypbIX MOYBax
BBISABIIEHBI 4eThipe Buaa Oammn (B. idosus, B. cereus, B. mycoides, B. megaterium), a Taxxke
yetbipe Buaa mukpomuiiet (Penicillium, Trichoderma, Mucorales, Mucor ramannianus). Hamiuue
B 00eMx TMOYBaxX OJWHAKOBBIX IIITAMM OaIWiUl, JOKa3bIBaCT HX OOJBIIYI0 aJalTallui0 K
KOHKPETHBIM TOYBCHHO-IKOJIOTHYECKHM YCIOBHSIM.

Abstract. Each type of soil differs in the nature and chemistry of the plant residues entering
the soil and the conditions of its transformation, therefore, the analysis of the microbiological
characteristics of soils allows us to reveal some features of their participation in soil formation.
Taking this into account, this article presents the results of a comparative analysis of
microbiological characteristics of mountain-forest brown and mountain-forest brown soils of
Lankaran region, Republic of Azerbaijan. Analysis of the obtained results revealed characteristic
differences in the composition of bacilli and micromycetes in the studied samples of mountain-
forest brown and mountain-forest brown soils. Three types of bacilli (Bacillus idosus,
B. megaterium, B. cereus) and three types of micromycetes (Trichoderma, Penicillium, Aspergillus)
were found in mountain-forest brown soils. And four types of bacilli (B. idosus, B. cereus, B.
mycoides, B. megaterium) and also four types of micromycetes (Penicillium, Trichoderma,
Mucorales, Mucor ramannianus) are noted in mountain-forest brown soils. The presence of the
same strains of bacilli in both soils proves their greater adaptation to specific soil and ecological
conditions.

Knioueswie crosa: I104Ba, FpI/I6LI, MHUKPOMUICTEL.
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Keywords: soil, fungi, micromycetes.

Jnst T1yOOKOTO 3KOJIOTO-TeHETHYECKOTr0 aHallM3a 3aKOHOMEPHOCTEH paclpoCTpaHEHHs WU
COOTHOIIICHUSI MUKPOOHBIX IIEHO30B B Pa3NIMYHBIX THIIAX I[OYB MEPBOCTCIICHHBIC 3HAYCHUE UMEET
BBISIBJICHHE YCIIOBUI HanOoJiee aKTUBHOTO MPOSIBICHUS KUZHEACSITEIbHOCTH MUKPOOPTaHU3MOB.

B npuponnoit 0o6CTaHOBKE HHTEHCHMBHOCTH MHUKPOOHMOJIOTMYECKHUX IPOLECCOB B IMOYBAX
OTIpeNIeNIACTCSl COYETAaHMEM THUApPOTepMHUYEeCKHX ycioBuil. [locnenoBarenbHOe BO3pacTaHUe
TEMIIEPATYpPHI MOYBBI KOTOPAsi COMPOBOXKAACTCS JCPHUIIMTOM YBIKHEHUS, BBI3BIBACT CHUKCHHE
YHCJIEHHOCTH MHKpPOOPraHu3MoB. [Ipu 3TOM KOIMYECTBO HECIOpooOpa3yloIIux OakTepuil pe3ko
CHIDKAeTCS, W BO3pacTaeT OTHOCUTEIbHOE KOJMYECTBO CHOpooOpasyrounmx Oaktepuil u
akTHHOMHIIET. CHMKEHHE TEeMIepaTypbl M BO3PACTaHHE YBIAXHEHHUS II0YB CIIOCOOCTBYET
M3MEHEHHIO KOJIMYECTBEHHBIX MMOKa3aTeNei BceX rpyIin MUKPOOPTaHU3MOB.

YKCneHHOCTh U COOTHOIIEHUE OTAENBHBIX IPYII MUKPOOPTaHU3MOB 3aBUCUT OT KOJIHYECTBA
MOCTYHAIONINX B MOYBY PACTUTEIBHBIX OCTATKOB, COJAEPKaHUS T'yMyca M €ro paclpeaeicHus 1o
poHITIO TIOYB, a TaKkke OT peakiuu cpesl (pH).

OcHoBHast Macca OakTepuil XOPOIIO pa3BUBACTCS B HEUTPAIBHOW cpele, TOrna Kak KHCIbIe
MTOYBBI OTHOCUTEIIBHO Ooradye rppdamMu (MUKPOMHIIETAMHU ).

DKOJIOr0-TeHEeTUYECKUE UCCIIEIOBAHMS TTOKA3bIBAIOT, YTO KaXIbIi THI MOYBBI B 3aBUCHUMOCTH
OoT (aKTOpPOB IMOYBOOOPA3OBAHMS XAPAKTEPUIYIOTCSA CIEMUPUKON (OPMHUPOBAHUS IIEHO30B H
OTIPE/ICTICHHBIMA KOJIMYECTBCHHBIMU  (YMCICHHOCTBIO, TPYIIIOBBIM COCTaBOM) ITOKa3aTesiMU
OTJIENbHBIX BUJIOB MUKPOOPTaHU3MOB. PoJib MUKPOOPTaHHW3MOB B TpaHC(HOpPMALIUU OPTaHHYECKOTO
BEIIECTBAa XOPOIIO OOHAPYKUBAETCS MPHU UCCICOBAHUU UX JEATEIBHOCTH B MTOYBAX BEPTHKAIBHOMN
30HAJIFHOCTH. B mMouYBax BEPTHUKAIBHOTO psAa C BO3PACTAHHEM BBICOTHI IIOCIIECAOBATEILHOE
YBEIIMYCHUE COJEPKAHWE OPTaHWYECKOTO BEIIECTBA OJIATONPHUSATHO BIUSET HA BO3pAcTaHHE Kak
OOIIMI1 YUCIIEHHOCTH, TaK U OOMJIBHOMY Pa3BUTHIO OaKTEPHALHOU U TPUOHON (IOPHI.

[ToaTomMy, B KaXAbIH [MOYBEHHO-KIMMATHUYECKOH 30HE YCIOBHE IOYBOOOpA3OBaHUs
CKa3bIBAIOTCS HA YMCICHHOCTH U COCTaBE MUKPOOHBIX I[EHO30B.

B Asep6aiipkane aeTtanbHO HM3ydallach MUKpPOQUIOpa MHOTHX TOYB M HMX B3aUMOCBSI3b C
skojorndeckumu (aktopamu [1, 2, 5]. OmnpeneneHHble HCCIEIOBAHHS OBUIH TTOCBSIIECHBI
B3aUMOCBSI3H  OECIMO3BOHOYHBIX JKHBOTHBIX C MOYBEHHBIMH MHKpoopranusmamu [4, 6].
[TpoBeneHHBIE HICCIETIOBAHUS MTOITBEPKIAIOT TECHYIO B3aMMOCBSI3b MUKPOOHBIX acCOIHMAINi C IKO-
KIIMMaTUYECKIUMHY ITOKa3aTeIIsIMHU.

B 0CBOEHHBIX MOUYBaxX MO CPABHEHUIO C €CTECTBEHHBIM I[EHO30M yBEIUYHBAECTCS KOJIHMUYECTBO
[EJUTI0NI030pa3araloIuX MUKPOOPTaHU3MOB, a30TO0aKTepHii 1 HUTPU(PUKATOPOB. B KOHKpETHBIX
TUTIAX TIOYB MEHSIOTCS HE TOJBKO YHCIEHHOCTh W COOTHOIICHHWE OTICIBHBIX TPYII HO U
XapaKTepPHBIX BHUJIOB, YTO HECOMHEHHO OKa3bIBa€T HETOCPEICTBEHHOE BIUSHUE HAa WHTCHCHUBHOCTh
MIPEeBpAIEeHHs] OPraHUYECKOTO BEIECTBA MOYB.

Ecnu yuecTh, 9TO KaXKIIbIil TUI MOYBBI OTIMYAETCS M0 XapaKTepy U XUMHU3MY MOCTYMAOLIUI
B TIOYBY PACTUTEIBHBIX OCTATKOB W YCJIOBHUSMH €€ MPEBPAIEHUS, Mbl COWIN HEOOXOAMMBIM
MIPOBECTH CPAaBHUTEIHHBIA aHAIN3 MUKPOOHOIOTHUECKON XapaKTEPUCTHKHA TOPHOJIECHBIX OYPBIX U
TOPHOJICCHBIX KOPWYHEBBIX TOYB JICHKOPAHCKOW 0O0JIACTH, M TEM CaMbBIM BBISBUTH HEKOTOpPHIC
0COOEHHOCTH X Y4acTHs B TOYBOOOPA30BAHUU.

Obvekmbl U MemoouKa uccied08aHus
MUKpPOMHIIETHI HCCIIEOBATNCh Ha TMPHUMEpPE TOPHOJECHBIX OYyphIX H TOPHOJECHBIX
KOpHUYHEBbIX 1MouB JleHkopaHckoi oOnactu. IlouBennsie oOpa3ipl oTOupamuch ¢ 0-30 cM ciod ¢
€CTECTBEHHBIX OMOTOIOB C TPaBSIHUCTHIM MOJIECKOM, COOJIIO/1asi BCE YCIOBHS ACETITUKH.
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MHUKPOCKOMYECKHE aHATU30B MPOBOAMIKNCH 10 MeToauke 1. I'. 3Bsaruniesa [3].
[TonydeHHble pe3yNbTaThl CPAaBHUTEIBHO aHATTM3UPOBAINCH MEXY COOOH.

Obcyaicoenue pe3ynomamos

CpaBHHUTENBHBIA aHAIN3 TOJNYYECHHBIX PE3YJIbTATOB BBIBUJIM XapaKTEPHBIC pa3iHyus B
COCTaBe OaIMUT 1 MEKPOMHIIET.

B o6miemM, BHIOBO# cocTaB OaIlil B TOPHOJIECHBIX KOPUYHEBBIX MOYBAX BKIIOYAET TPU BHJA
Bacillus idosus, B. megaterium, B. cereus. MukpoMuIieTbl COCTOSAT U3 TpexX BHaoB: Trichoderma,
Penicillium, Aspergillus.

B ropHosiecHbIXx OyphIX MOYBax OTMEYAIOTCsA 4eThipe Buaa Oamwna: B. idosus, B. cereus,
B. mycoides, B. megaterium, a Ttaxxe uerbipe Buaa mukpommuier: Penicillium, Trichoderma,
Mucorales, Mucor ramannianus (Ta6nura).

. Tabmuma
B1JOBOU COCTAB MUKPOMMIIET
B I'OPHOJIECHBIX BYPBIX YU TTOPHOJIECHBIX KOPMYHEBBIX ITOUBAX

Topronecnvle kopuunegble nougbl Topnonecnvie Oypuvle nousvl

1. Bacillus idosus 1. Bacillus idosus
2. Bacillus megaterium 2. Bacillus megaterium
3. Bacillus cereus 3. Bacillus cereus
4. Aspergillus 4. Bacillus megaterium
5. Trichoderma 5. Trichoderma
6. Penicillium 6. Penicillium

7. Mucorales

8

. Mucor ramannianus

AHanu3upys. IOJyYyeHHBIE pe3yJbTarbl MOXKHO OTMETUTh Halu4yMe B O00€UX I0ouYBax
OAMHAKOBBIX MITAMM OalMJUI, YTO JOKa3bIBaeT Ha WX OOJBIIYI0 aJanTaldil0 K KOHKPETHBIM
MOYBEHHO-3KOJIOTMYECKUM YCIIOBHSM.

OmnpeneneHHy0 YyBCTBUTEIBHOCTh IPUOBI U OalniUIbl MPOSABISIOT K pH NOYBEHHON cpebl.
Muxkpockonuueckue rpudsl passuBatorcs npu pH 3-4,5-5,0. B ornuumu or Hux Oakrepuu U
AKTUHOMHUIIETHI MPEIOYUTAIOT MTOUBBI C HEUTPAIBHOW U eI04HOoM cpeaoi (PucyHok).

1 2 4

I'pynnbl MUKPOOHOTHI

3-4,5-5,0 6,9-7,1-8,0

Pucynok. OTHolIeHHEe HEKOTOPBIX Tpymn MUKpoOuoTrsl K pH mouBeHHOM cpensl: 1. rpuObl
2. MUKpPOMHIUETBHI; 3. aKTHHOMHLIETHI 4. OaKTepuu

Bvisoowr
1. MukpoOHOJIOTHYECKUMH aHAIM3aMH YCTAaHOBJICHO, YTO B TOPHOJIECHBIX KOPUIHEBBIX ITOYAX
oOHapyKeHbI TPH BUAA OAIMIIT ¥ TPH BU1a MUKPOMHUIIET.
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2.B ropHOmecHBIX OypbIX ITOYBaX OTMEUEHHI YETHIpe BHJAA OalMl M YEThIpe BHIA
MHUKPOMHUIIET.
3. CocraBieHa ructorpaMmMa OTHOLLIEHUSI MUKPOOUOTHI K pH noYBEeHHOI Cpesbl.
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AGRIS F30

MORPHOPHYSIOLOGICAL PARAMETERS OF HARD AND SOFT WHEAT
GENOTYPES DEPENDING ON DIFFERENT WATER SUPPLY
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MOP®OPU3NOJTOTIMYECKHUE IIOKA3ATEJIN TEHOTUIIOB TBEPIOM U MATKOM
HNINEHAIBI B 3ABUCUMOCTH OT PA3JIMYHOU BOJOCHABXEHHOCTH

©Aboynobazuesa C. A., Hayuno-uccneoosamenvckuii uncmunym zemneoenusi Munucmepcmea
cenvckozo xosaticmea Azepbatiodcanckoul Pecnyonuxu,
2. baky, Azepoatioacan, zahid. mustafeyv67@mail.ru
©Mameoosa C. M., Hayuno-uccnedoogamenvbckuti uncmunym semiedenus Munucmepcmea
cenbcKoeo xosaticmea Azepbaudxcanckou Pecnyonuku, 2. baky, Azepbaiioscan
©3amanoe A. A., Hayuno-uccieoosamenvckuil uncmumym zemaeoenus Munucmepcmea cenbcko2o
xozaucmea Azepoatiodcanckou Pecnyonuxu, 2. baky, Azepbatioxcan

©Hopazumosa U. I., Hayuno-uccredosamenvckuil uncmumym 3emaedenusi Munucmepcmea

cenbcKoeo xosaticmea Azepbaudxcanckou Pecnyonuku, 2. baky, Azepbaiioscan

Abstract. To determine drought tolerance of 10 wheat varieties (3 durum and 7 bread)
differing in architectonics, the research was performed under normal and drought conditions.
The reduction in the plant height due to cultivation conditions rather than genetic properties of
the genotypes occurred because of the decreasing length of upper internodes by 0.47-9.51%.
Structural components of the product were determined. The greatest reduction in above-ground dry
biomass per unit of the field was detected in Barakatli 95 and Garagylchyg 2 genotypes.
The amounts of pigments were determined to evaluate the level of the photosynthetic apparatus
development, its physiological state, formation and accumulation potential of the product.
The content of chlorophyll a, b and carotenoids was determined during the grain forming, milk
ripening, and wax ripening phases. Green plastids were broken down and chlorophyll content
decreased under drought. Chlorophyll a content decreased more sharply compared with chlorophyll
b. Chlorophyll a content decreased more sharply in all phases in the durum variety Barakatli 95
(during the phases, respectively, 19.7; 16.6 and 35.6%) and bread variety Gyrmyzy gul 1 (21.9;
15.3; 39.5%). Chlorophyll b amount decreased less in the durum variety Tartar (11.0; 7.30; 14.2%)
and bread variety 4™ FEFWSN-50 (4.83; 10.8; 9.20%). Amounts of the photosynthetic pigments
were determined in various regions (Gobustan and Jalilabad Regional Experimental Stations).
Chlorophyll a content decreased more in the Gyrmyzy gul 1 and Garagylchyg 2 varieties (in
Gobustan: 2.302 and 2.979 mg/g fresh weight) in Jalilabad: 2.096 and 2.737 mg/g fresh weight)
under rainfed conditions. Drought had a relatively less impact on chlorophyll a content in
the Azamatli 95 and Gobustan varieties. Chlorophyll b content ranged from 0.033 to 2.398 mg/g
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fresh weight in Gobustan and from 0.057 to 2.175 mg/g fresh weight in Jalilabad, whereas
the content of did not decrease.

Annomayusn. JIns onpezgenenust 3acyxoycroitunBocTd 10 coptoB miieHHIs! (3 TBEpABIX U
7 MATKHX ), pa3INYaroIUXCs IO apXUTEKTOHUKE, ObUIM IIPOBEACHBI UCCIIEOBAHNS B HOPMAJIbHBIX U
3aCyNUIMBBIX YCJIOBUsAX. CHMKEHHE BBICOTHI PACTEHHMM 3a CYET YCJIOBHM BbIpallMBaHHs, a HE
TCHETUYECKUX CBOMCTB TEHOTHIIOB IMPOM30IILIO 32 CUET YMEHBIICHUS UTHHBI BEPXHUX MEXKI0Y3TUI
Ha 0,47-9,51%. OmnpeneneHbl CTPYKTypHbIE KOMIIOHEHTHI TpoaykTa. Haumbonbliee CHUXCHHE
HaJ36MHOM CyxoW OMoOMacchl Ha E€IMHMIYy IUIONIAJX OTMEUYEHO y TeHOTHNoB bapakarnu 95 wu
laparputypir 2.  Konu4yecTBO NUIMEHTOB ONpEAENsad JJid OLEHKHM YpPOBHS  Pa3BUTHUS
(OTOCHHTETHUYECKOTO ammapara, ero GU3UOJIOTHYECKOTO COCTOSHUS, CIIOCOOHOCTH 00pa30BaHUs U
HakoruieHUs: npoaykra. ComepkaHue XJIOpoPmUIOB a, b M KapOTHHOWJIOB OMpEnessuid B (a3sl
dbopMupoBaHusl 3epHA, MOJOYEHHUS U BOCKOBOW CHENIOCTH. 3eJieHble IUIACTUABl pa3pylIaluch, a
cofepxaHue xJiopoduiia yMeHbIIanoch npu 3acyxe. Coaepxanue xjaopoduiia a yMEHbIIAIOCh
Ooree pe3ko Mo cpaBHeHUIO ¢ xyopodumuiom b. Coxepxkanue Xjaopodmiuia a CHIKAIOCh Oolee
pe3ko Bo Bce ¢a3bl y TBepaoro copra bapakarmu 95 (mo ¢azam coorserctBenHo 19,7, 16,6 u 35,6%)
u markoro copra I'eipmeibl ryms 1 (21,9, 15,3 u 39,5%). B MeHblneil creneHn KOIUYECTBO
xjopodpuiia b ymMeHbIIUIOCH B copTax TBepabix coptoB Taprap (11,0, 7,30 u 14,2%) u msrkom
copre 4th FEFWSN-50 (4,83, 10,8 u 9,20%). KonmdectBo (OTOCHHTETHUYECKHX IMUTMEHTOB
ompenensuii B pas3nuuHbiX paiioHax ([oOycranckas wm J[xammunaGajnckas OIBITHBIE CTaHIUM).
Conepxanue xyopoduia a B OONblIel CTENeHH YMEHBIIMIOCh B copTax [bIpMBI3BI THONIb 1 U
I"aparbutysir 2 (B ['obycrane: 2,302 u 2,979 mr/t coiporo Beca), B [xanunabane: 2,096 u 2,737 mr/t
CBIPOTO Beca) B YCIOBHUSAX OOTrapHOro 3emiieienus. 3acyxa OTHOCHTEIHHO MEHBINE MOBIMSIA HA
cogepxanue xyiopodpmuia a y coproB Azamarimm 95 u [oOycran. Conmepkanue xjopodmmia b
konebanock ot 0,033 mo 2,398 mr/r ceiporo Beca B ['oOycrane u ot 0,057 mo 2,175 mr/r ceiporo
Beca B [xanunabaze, Torna Kak coaep:kaHue XJIopoQuiia He YMEHbIIAIO0Ch.

Keywords: wheat, drought resistance, chlorophylls, carotenoids.
Knrouesvie cnosa: niieHnIa, 3aCyXoyCTOMYUBOCTD, XJIOPO(PHUILIBI, KAPOTHHOUIBIL.

Climate change that is a major environmental problem in the world, poses a serious threat to
ecosystems, food security, water resources and economic stability in general [1]. Frequent and
prolonged droughts due to climate change in different parts of the world lead to reduced
productivity and food shortages [7].

Climate change, which makes it difficult to ensure food security, has become a global
problem, and drought has been a major stressor in many countries, negatively affecting the plant
productivity [5]. Frequent droughts, which are abiotic stressors, lead to the spread of diseases in
wheat varieties and a decrease susceptibility to biotic stresses. This leads to both loss of product and
quality to reduce [2].

Frequent droughts, which are abiotic stressors, lead to the spread of diseases in wheat
varieties and reduced susceptibility to biotic stresses. This leads to both loss of product and reduced
quality. Considering that wheat is an important, strategical plant ensuring food security, selection of
new, intensive, tolerant to biotic and abiotic factors wheat varieties that are suitable for the
ecological conditions of the regions and applying them to the production is very actual for the
development of grain growing. Recent research is focused on increasing drought tolerance as well
as the quality of wheat varieties [1-3, 10].
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Materials and methods
Phenological observations were performed according to Kuperman (1984) [8]. Chlorophyll a,
b and carotenoids of leaf extracts were determined spectrophotometrically (Genesys 20, Thermo
Scientific, USA) in 96% ethanol at 664, 648, 470 nm, respectively, and expressed as mg/g fresh
weight (Lichtenthaler 1987). Productivity was determined using sheaves taken from a unit area [3].
Local bread and durum wheat genotypes and the wheat genotypes introduced from
international centers were selected as the object of the research.

Results and discussion

Drought tolerance of 10 regionalized and perspective wheat varieties (3 durum and 7 bread
varieties) differing in architectonics and other indices has been studied. Perspective wheat varieties
introduced from various international centers and chosen from nurseries (12nd FAWWON no. 97
and 4th FEFWSN no. 50) were used as the study objects along with local genotypes. Structural
analysis of the production was performed, and morphological traits of watered and drought-exposed
plants were compared.

The height of genotypes, which not only depends on genetic properties but also on the water
supply, decreased in all genotypes exposed to drought, so it is mainly attributed to the decrease of
the length of upper internodes [10].

The height of watered and drought exposed plants in the ranged 85.4-88.4 cm and 80,0-85,0
cm during vegetation, respectively, which indicates 0.47-9.51% decrease due to drought (Figure 1).
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Figure 1. Effect of the drought stress on the height of wheat genotypes, cm

The smallest decrease was observed in Garagylchyg 2 (0.47%). In bread wheat varieties, it
varies in the range of 76.6-95.6 cm and 74.8-93.8 cm, respectively, and the reduction from the
effects of drought is 0.85-11.8% [4].

The level of the development and physiological state of the photosynthetic apparatus,
formation and harvesting potential of the production under various cultivation conditions can be
assessed based on pigment amounts. Amounts of chlorophyll “a”, “b” and carotenoids were
determined in the VIII tier leaves of watered and drought exposed wheat genotypes, during the
heading, milk ripening and, wax ripening phases. Drought caused the plastid destruction leading to
the chlorophyll content decline. The chlorophyll “a” content was found to decrease more sharply
compared with chlorophyll “b” under drought [5].

The chlorophyll “a” content in the durum wheat genotype Barakatli 95 (in respective phases,
19.7, 16.6 and 35.6%) and the bread wheat genotype Gyrmyzy gul 1 (in respective phases, 21.9,
15.3, and 39.5%) decreased more sharply compared with other genotypes during all phases. The
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chlorophyll “b” content decreased less in the durum wheat genotype Tartar (in respective phases,
11.0, 7.30 and 14.2%) and in the bread wheat genotype 4thFEFWSN 50 (in respective phases, 4.83,
10.8 and 9.20%) (Figures 2a, 2b) [6].

The amounts of pigments decreased in all genotypes exposed to drought and the largest
decrease in chlorophyll (a + b) was observed in the durum wheat variety Barakatli 95 (in respective
phases, 19.2, 25.2 and 31.9%), and bread wheat variety Gyrmyzy gul 1 (in respective phases, 21.8,
24.5 and 37.8%). The highest chlorophyll (a + b) amount was observed in watered variants of
Gyrmyzy gul 1 and Barakatli 95.

The amount of the photosynthetic pigments was determined also in the VIII tier leaves of the
same genotypes in regions with contrasting climate conditions: Gobustan (drylands, rainfed)
Jalilabad (plains, rainfed), Absheron (irrigated).
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Figure 2 (a). Chlorophyll content in the VIII tier leaves of wheat varieties (watered), mg/g fresh
weight
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Figure 2 (b). Chlorophyll content in the VIII tier leaves of wheat varieties (drought), mg/g fresh
weight

The amounts of the photosynthetic pigments decreased under rainfed conditions compared

[IP4)

with irrigated ones (Figure 3). The largest amount for chlorophyll “a” was detected in the Gyrmyzy
gul 1, 4" FEFWSN 50 and 12" FAWWON 97 (respectively, 9.739, 9.171 and 9.068 mg/g fresh

(1P 4]

weight) genotypes under irrigated conditions. Under rainfed conditions, the chlorophyll “a” content
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decreased more in the Gyrmyzy gul 1 and Garagylchyg 2 varieties (respectively, in Gobustan 2.302
and 2.979 mg/g fresh weight, Jalilabad 2.096 and 2.737 mg/g fresh weight) exposed to drought.
Whereas a weak effect of drought on the chlorophyll “a” amount was detected in the Azamatli 95
and Gobustan varieties.
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Figure 3. Chlorophyll content in the VIII tier leaves of wheat varieties in various regions, mg/g fresh
weight

The amount of chlorophyll “b” changed under drought in the range of 0.033-2.398 mg/g fresh
weight and 0.057-2.175 mg/g fresh weight in the Gobustan and Jalilabad regions, respectively.
The carotenoid content also decreased in all studied varieties under rainfed conditions [7].

1000 kernel mass was higher in the durum wheat varieties compared with bread wheat
varieties and under both conditions, this parameter was greater in the Barakatli 95 variety
(respectively, 54.8 and 46.6 g), which can be attributed to the decrease in the amount of
photoassimilates transported to grain under drought. High grain yield was found in the durum wheat
varieties Barakatli 95, which ranged under irrigated conditions from 473 to 696 g/m® and under
drought from 437 to 603 g/m’. Higher productivity was observed in the bread wheat varieties
Gobustan (650 and 600 g/m”) and Azamatli 95 (625 and 595 g/m?) compared with other bread
wheat varieties. Due to the drought, a greater decrease in grain yield was observed in the
4"FEFWSN 50 (28,0%), Giymatli 2/17 (16,7%), Tartar (15,9%) genotypes, a less decrease was
detected in the Azamatli 95(4,8%) variety (Figure 4) [8].
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Figure 4. Decrease in productivity of wheat genotypes exposed to drought stress, %

The productivity index expresses the transportation degree of the assimilates accumulated in
vegetative organs. The results of our research showed that the average productivity index was
higher in the bread wheat varieties compared with durum wheat genotypes. In both variants
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productivity index was higher in the durum wheat varieties Tartar (respectively, 0.32 and 0.31), in
the Gyrmyzy gul 1 (respectively, 0.36 and 0.35) and Gobustan (respectively, 0.34 and 0.34)
genotypes [9].

Wheat genotypes are mainly infected with brown rust and powdery mildew. Brown rust in
durum wheat was observed in Garagylchyg 2 variety (10MS) at irrigated conditions. Depending on
the conditions, the infection with powdery mildew was in the range of 4-6 points in irrigation and 2-
6 points in drought. At bread wheat, brown rust is found in 57.1% of the varieties studied under
irrigation (Giymatli 2/17 30S, Gobustan 20MS, Gyrmyzy gul 1 60S and 4thFEFWSN 50 10S), and
in drought conditions in 28.5% (Giymatli 2/17 10S and Gyrmyzy gul 1 20S) were observed.
Infection with floury dew was in the range of 3-8 points and 2-8 points, respectively. Infection with
powdery mildew was in the range of 3-8 points and 2-8 points, respectively [10].

The linear relationship between spike elements and productivity was studied using SPSS 16.1
program (Table). A positive and strong correlation was detected between the grain productivity and
biological productivity, between the mass of the grains per spike and the mass of spike grain of
watered. A positive and strong correlation was detected between the biological productivity and
grain productivity.

Table
LINEAR RELATIONSHIP BETWEEN SPIKE ELEMENTS AND PRODUCTIVITY
OF WHEAT VARIETIES
Drought Watered
PH BP GP TKW LS WS NS MS NGS MGS
1000
PH 1 0272  0.461 0.068 0529 0260 -0.136 0.330 0.520  0.400
BP 0.306 1 0.766°  0.363 —0.244 0.209 -0.206 0.229  0.181  0.259
GP 0.426  0.802" 1 0.138 0039 0359 -0.272 0.389 0.581  0.487
TKW 1000 -0.077 -0.129 -0.316 1 -0.722° -0.182 -0.065 0.474 —0.044 0.478
LS 0523 0.276  0.542  -0.459 1 0437 0113 -0.177 0219 -0.143
WS -0.066 0.009  0.151 0.253 0.346 1 0563 0485 0135  0.466
NS -0.022 0.063 -0.260 0.759° —0.088  0.264 1 0.018 -0.495 -0.051
MS 0052 0.176 0.137 0.776 —0.007 0.382  0.686 1 0.542 0985
NGS -0.129 0.253  0.421 0.407 0127 0422 0364 0.795 1 0.627
MGS 0047 0.185 0.215 0.675  0.030 0336 0539 0.977  0.844" 1

Abbreviations are as follows: PH — plant height, BP — biological productivity, GP — grain
productivity, TKW — 1000 kernel weight, LS — length of spike, WS — width of spike, NS — the number
of spikelets, MS — the mass of spike, NGS — the number of grains per spike, MGS — the mass of the
grains per spike

1000 kernel weight positively correlated with, the mass of spike, and the mass of grains per
spike. A positive correlation was observed between the number of spikelets and the mass of spike,
between the mass of spike and the number of grains per spike, the mass of the grains per spike,
between the number of grains per spike and the mass of the grains per spike.

Conclusion
Thus, water stress (drought) retarded the growth of the wheat genotypes and decreased indices
of the structural elements (biological productivity, the spike mass, the number of spikelets per spike,
the number and mass of grains per spike, 1000 kernel weight) of production. The decrease in grain
yield was found to be 7.60-15.9% in durum and 4.80-28.0% in bread wheat genotypes under
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drought conditions. Drought caused decreases in amounts of chlorophyll a, b, (a + b) and
carotenoids.
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CORRELATION OF TYPES OF FRUIT FORMATIONS, YIELD AND ECONOMIC
INDICATORS OF NEW BREEDING APPLE CULTURES IN AZERBAIJAN
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COOTHOIIEHUE THIIOB IUIOAOBBIX OBPA3OBAHUI, YPOKAMHOCTD
N OKOHOMMWYECKHUE ITOKA3ATEJIM HOBBIX CEJIEKIIMOHHBIX COPTOB
SBJIOHU B ABEPBAMIKAHE
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n. 3apoabu, Azepoaiiodican, zahid. mustafayev67@mail.ru

Abstract. The results of a long-term study of biological and economic indicators of new apple
breeding varieties, including the number of fruits, fruit weight, yield and comparative economic
evaluation of the variety, are presented. Selected by a set of valuable traits for widespread
introduction into industrial gardens varieties: Nigar, Zaka, Zafar, Udvi, Watan, Emil, Elvin, Sevinj,
Gobustan, Gyzyl taj, Mahmari, Sadaf, Sahil and Shabran.

Annomayus. llpuBeneHbl pe3ynbTarbl MHOTOJNETHETO HM3y4eHHs OHOJOTHYECKHX H
XO3SIICTBEHHO IIEHHBIX IIOKa3aTejied HOBBIX CEJIEKIIMOHHBIX COPTOB SIOJIOHHM, B TOM YHCIIE
KOJINYECTBO TUIOIOB, Macca IUiofa, YpOXKalHOCTh M CPAaBHUTENIbHAS SKOHOMUYECKAs OIEHKa COpTa.
Brienensl Mo KOMIUIEKCY LIEHHBIX MPU3HAKOB JIs IIMPOKOTO BHEAPEHHS B MPOMBIIIJICHHBIE Ca/Ibl
copta: Hursp, 3aka, 3adap, YnbBu, Baran, Omuns, OneBun, CeBunmx, [00yctan, ['bI3bpUT TaIK,
Maxwmapu, Cagad, Caxun u [1labpan.

Keywords: apple tree, variety, selection, fruiting, productivity, Azerbaijan.
Knrouesvle cnosa: si6moHs1, COPT, CENEKIUs, TUIOAOHOIICHUE, YPOXKANHOCTD, A3epOaiipkaH.

Introduction

Azerbaijan is an ancient center of fruit culture and a center for the formation of a number of
valuable fruit plants. The natural and economic conditions of Azerbaijan favor the development of
valuable varieties of plants. A lot of work on breeding new, high-quality varieties of apple trees in
the Azerbaijan Scientific Research Institute of Fruit and Tea Growing was first started in the early
thirties in the Guba-Khachmaz zone. Apple tree varieties created here (Azerbaijan, Sheref, S.
Vurgun, Quba Reneti, Fakhime, Gyzyl Guba, Sharg, Shah Dag, Bezekli, Guba Reneti, Galib,
Kommunar, etc.) were widely tested in various soil and climatic regions of Azerbaijan [1].

Starting from 1985, the selection work on the apple tree was started by studying the
ogrobiological, incoming and continuing by repeated (F,) hybridization and crossing of new
varieties Fakhima, Nigar, Zafar, Sulkh, Marfa, Ulvi, Vatan, Nyubar, Chiraggala, Davamly, Emil,
Elvin, Guba autumn, Guba winter, Sevinj, Gobustan, Zumrud, Gyzyl taj, Eldar, Mahmari, Nuran,
Sarvan, Sadaf, Sahil and Shabran. The economic and biological properties of new breeding varieties
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of apples were studied, they studied ripening, fruiting, the number of fruit organs, including fruit
rods, fruit weight, yield, varieties, comparative economic evaluation of varieties, etc.

During the research, indicators Guba region, where research work was carried out, lies in the
zone of a moderately warm semi-humid climate, the thermal regime of the region is quite favorable
for the growth of apples.

Materials and Methods

The objects of the study were 26 new breeding varieties of apple trees. The study of the
economic and biological characteristics of new breeding varieties of apple trees was carried out in
the Guba region breeding garden of the experimental base of the Research Institute of Fruit and Tea
Growing. The varieties Papirovka, Azerbaijan and Renet Champagne, released in the Guba-
Khachmas zone of Azerbaijan, were taken as control. The Guba region is granite from the east and
northeast with the Khachmas district, and from the west and south-west it rests on the watershed
miniyu of the Main Caucasian Ridge. The work was carried out in accordance with the “program
and methodology for the study of fruit, berry and nut crops” Michurinsk (1973) [3]. A. S.
Tatarintseva “selection and variety science of fruit and berry crops” (1981) [4]. E. N. Sedova and T.
I. Oglischova “program and methodology variety study of fruit, berry and nut crops” (1999) [5].
The average annual temperature here is 9.7°C. 17°C; the absolute minimum in severe winters
reaches —27°C. Precipitation is 90,540 mm per year [2].

Results and discussion

In the economic and biological assessment of a variety, the productivity of trees and precocity,
with good fruit quality, are very important indicators. The time of entry of the variety at the time of
fruiting is considered to be a year after planting trees in the garden, when at least 3 kg per
accounting tree.

As a result of studying this issue, it has been established that the grafting of this issue has
been established that the grafting on MM-106, Nigar, Zaka, Zafar, Ulvi, Vatan, Nyubar, Chiraggala,
Emil, Elvin and Sevinj, planted at one year of age, come into fruition at 5-6 years after planting in
the garden (Table).

In the biology of tree fruiting, the ratio of trees is of great importance and the ratio of types of
fruiting organs to vegetative ones is of great importance. The nature of fruiting depends on the
genotype of the variety, the age of the tree, agricultural technology and climatic conditions, in most
varieties of apple trees at a young age, fruiting on fruit twigs and ends and growth of the skeletal
type prevails, subsequently the placement of fruits on perennial overgrowing branches, kolchatka.

Data on the accounting of fruit formations in 18-year-old trees show that in apple varieties at
this age, the number of annelids predominates, and other fruit twigs change quite noticeably. The
number of ringlets in all varieties prevails and ranges from 86.4 (Eldar) to 97.4 (Ulvi). Fruit twigs
from 0.3 (Makhmari) to 6.2 (Eldar) and rings only from 1.6 (Ulvi) to 7.3 (Marfa).

In the conditions of the Guba-Khachmas zone of Azerbaijan, the net weight of sales of new
breeding varieties of apple trees ranged from 130 (Eldar) to 189 (Sadaf) g. The largest fruits are
Sevinj (210 g), Gobustan (198 g), Sadaf (195 g), Ulvi (195 g), Zaka (171 g), Watan (170 g).

Over the years of research, the yield of summer varieties is from 155 cwt/ha (Fahima) to 171
cwt/ha (Zaka) with the yield of the control variety Paping 160 cwt/ha. The highest yield was
obtained from the Zaka variety — 11 cwt/ha. Autumn varieties yield from 153 cwt/ha (Sulh) to
Marfa 159 cwt/ha. Comparisons of the control variety of Azerbaijan, a high yield of 7 cwt/ha was
obtained from the Marfa variety.
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Table
THE RATIO OF TYPES OF FRUIT FORMATIONS, PRODUCTIVITY
AND ECONOMICS OF NEW APPLE BREEDING VARIETIES (2020-2022)

Variety - Including by types Fruit o X

> D of fruit weight, g E g

- £ I formations, % © g =

S 3 S £s S 8%

g g £ Eg E 22

5 2 2 5.2 T - N— = © > =

2 Q = o5 = =y I e = 5 = 0°

< o . — O _CCU = o =) e ) S5

= @ s §°5 £ 2 § £ 2 g8

5 s 2 2 9o = g £ S

o og

Paping summer MM-106 5-6 313 912 37 52 120 125 160 100

Fahima summer MM-106 56 296 883 45 72 138 140 155 957

Nigar summer MM-106 45 316 926 31 43 139 141 165 103.8

Zack summer MM-106 4-5 319 934 23 43 135 139 171 108.8

Zafar summer MM-106 4-5 314 921 27 52 136 140 165 103.8

Azerbaijan (k) autumn 56 329 903 43 54 120 125 157 100

Sulh autumn MM-106 5-6 315 894 38 6.8 175 180 153 96.8

Martha winter MM-106 5-6 317 884 43 7.3 160 165 159 101.5

Renet champagne winter MM-106 5-6 338 934 23 43 120 125 165 100

(o)

Ulvi winter MM-106 4-5 403 974 10 16 137 140 195 123.2

Watan winter MM-106 4-5 321 946 23 31 140 145 170 104.1

Nyubar winter MM-106 4-5 339 878 48 74 138 140 155 954

Chiraggala winter  MM-106 4-5 402 964 12 24 150 163 180 1114

Davamli winter  MM-106 5-6 321 896 41 63 1563 155 154 915

Emil winter MM-106 4-5 403 954 20 26 153 156 193 121.7

Elvin winter MM-106 4-5 405 956 18 26 156 158 196 123.9

Guba autumn winter MM-106 5-6 365 938 23 39 160 170 160 95.9

Guba winter winter MM-106 5-6 366 939 19 42 162 165 164 99.2

Sevinj winter  MM-106 4-5 407 945 19 36 150 155 210 134.3

Gobustan winter  MM-106 4-5 403 934 30 36 150 154 196 134.3
Zumrud winter MM-106 5-6 336 896 36 6.8 155 160 165
Gyzyl taj winter MM-106 5-6 404 964 15 21 155 163 175
Eldar winter MM-106 5-6 326 86.7 6.2 7.1 130 133 155
Mahmari winter MM-106 5-6 407 978 03 19 163 167 210
Nuran winter MM-106 5-6 357 89.7 39 6.4 143 145 156
Sarvan winter  MM-106 5-6 405 936 25 43 155 163 195
Sadaf winter MM-106 5-6 426 973 08 19 189 195 210
Sahil winter MM-106 5-6 431 964 0.7 29 145 153 210
Shabran winter MM-106 5-6 426 953 18 29 138 143 205

Winter varieties have yields ranging from 154 cwt/ha (Davamli), 210 cwt/ha (Sevinj, Sadaf
and Sahil) while the yield of the control variety Renet Champagne is 165 cwt/ha. The highest yield
was obtained from the variety Sevinj, Sadaf, and Sahil — 45 cwt/ha, the lowest — in the Davamli
variety — 11 cwt/ha.

Winter varieties have yields ranging from 154 cwt/ha (Davamli), 210 cwt/ha (Sevinj, Sadaf
and Sahil) while the yield of the control variety Renet Champagne is 165 cwt/ha. The highest yield
was obtained from the variety Sevinj, Sadaf, and Sahil — 45 cwt/ha, the lowest — in the Davamli
variety — 11 cwt/ha.
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Comparative economic evaluation of summer varieties 95.7-108%, autumn varieties 96.8-
101.5% and winter varieties within 91.5-127.2% (Table).

Economically profitable varieties, due to which it is possible to significantly improve the
industrial assortment of apple trees in the Guba-Khachmas zone: Nigar, Zafar, Zaka, autumn
varieties Marfa, winter varieties Ulvi, Chiraggala, Emil, Elvin, Sevinj, Gobustan, Gyzyl taj,
Mahmari, Sarwan, Sadaf, Sahil and Shabran.

Conclusion
Thus, as a result of our research, new breeding varieties have been identified Nigar, Zafar,
Zaka, Marfa, Ulvi, Chiraggala, Emil, Elvin, Sevinj, Gobustan, Gyzyl taj, Mahmari, Sarwan, Sadaf,
Sahil and Nabran.
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©Acaooea b. I'., ORCID: 0000-0002-9564-3919, xano. c.-x. nayx,
Azepbatiodcanckuil 20Cy0apcmeeH bl Neda2ocudecKuil yHugepcumen,
2. baky, Azepbatiosxcan, basti.mirzoeval 984@gmail.com

Abstract. Salinity is a major threat to modern agriculture causing inhibition and impairment of
crop growth and development. Here, we not only review recent advances in salinity stress research
in plants but also revisit some basic perennial questions that still remain unanswered. In this review,
we analyze the physiological, biochemical, and molecular aspects of Na and Cl uptake,
sequestration, and transport associated with salinity. We discuss the role and importance of
symplastic versus apoplastic pathways for ion uptake and critically evaluate the role of different
types of membrane transporters in Na' and Cl uptake and intercellular and intracellular ion
distribution. Our incomplete knowledge regarding possible mechanisms of salinity sensing by
plants is evaluated. Furthermore, a critical evaluation of the mechanisms of ion toxicity leads us to
believe that, in contrast to currently held ideas, toxicity only plays a minor role in the cytosol and
may be more prevalent in the vacuole. Lastly, the multiple roles of K™ in plant salinity stress are
discussed.

Annomayus. 3acolleHue TPENCTaBIsieT COOOH CEepbhe3HYI YIrpo3y s COBPEMEHHOTO
CEJBbCKOTO XO351MCTBA, BBI3bIBAsA YTHETCHUE U HAPYIIEHUE POCTA U PA3BUTHS CEIbCKOXO3SIIICTBEHHBIX
KYJBTYp. 3/1€Ch MBI HE TOJIBKO pacCMarpyuBaeM MOCIEAHHUE TOCTHXKEHUS B UCCIIEIOBAaHUSAX COJIEBOIO
CTpecca y pacTeHHi, HO M BO3BpalIaeMCi K HEKOTOPHIM OCHOBHBIM MHOTOJIETHUM BOIIPOCAM,
KOTOpBIE J0 CUX TOp OCTaroTcs 6e3 orBeTa. B 3TOM 0030pe Mbl aHamM3upyeMm (U3HOIOTHYECKUE,
6MOXMMMYECKHE ¥ MOJIEKYISPHEIE acTIeKTHl MOMIOIEHHs, CceKBecTpauy 1 Tpancropra Na' u Cl,
CBsA3aHHBIE C COJEHOCThIO. PaccmarpuBaercss poinb W BaXHOCTh CHUMIUIACTHYECKUX U
arnoTIaCTUYECKUX IyTeH JUIsl TOTJIOMICHUS MOHOB M KPUTHYECKH OIEHHWBAEM pPOJIb Pa3IMYHBIX
TUMOB MeMOpaHHBIX TpaHCTopTepoB B mortomernun Na' u Cl, a Takke MEXKICTOYHOM U
BHYTPHUKJIETOYHOM pacupeeieHu HOHOB. OLIEHMBAIOTCA HAIIM HEMOJIHBIE 3HAHUS O BO3MOKHBIX
MEXaHU3Max BOCHPHITHS COJEHOCTH pacTeHusiMu. Kpome Toro, Kputuyeckasi OlieHKa MEXaHU3MOB
TOKCUYHOCTH WOHOB TPHUBOJUT HAC K MBICIH, YTO, B OTIMYME OT CYIIECTBYIOIIMX B HACTOAIIEE
BpeMs TIPEJCTABICHNUN, TOKCUYHOCTh WTPAET HE3HAYUTEIBHYIO POJIb B IIUTO30JIE U MOXET OBITH
boree pacrmpocTpaHeHa B Bakyonu. Hakomer, oOcyxmaroTcss MHOKecTBeHHbIe pomn K’ B crpecce
pacTeHui OT 3aCOJICHHUS.

Keywords: growth, Pisum, soil salinization, abiotic stress.

Kniouesvie cnosa: poct, ropox, 3aCOJIEHUE NTOYBBI, a0MOTUYECKHI CTpecc.
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Growth and development of plants are affected by various stresses. Salinity is one of the
major abiotic stresses which adversely affects the overall growth and yield of crops. It is estimated
that >1 billion ha of the world land is salinized and continued salinization of the ever-decreasing
agricultural land further exacerbates food insecurity as human population surges. Some of the major
world crops such as maize, wheat, rice, tomato and sunflower are reviewed here where, salinity
resulted in the reduction of the yield. The compromised performance causing poor yield could be
due to the reduction in photosynthesis efficiency, chlorophyll, total protein, biomass, stomata
closure and increasing the oxidative stress.

To improve productivity in salt-affected soils, selection and adoption of plant varieties with
high salt tolerance has always been a preferred choice. This selection is based on morphological,
physiological and molecular markers. Among morphological markers, root or shoot morphology,
visible early senescence, biomass of grains is some of the important parameters that are considered.
Physiological and biochemical markers examine chlorophyll content, accumulation of proline,
sucrose, stress protectants, membrane stability and hormones content. These physiological markers,
especially hormonal, polyamine and proline changes in plants are important to increase salt
tolerance of plants. For example, such can be boosted by exogenous treatments with hormones,
glycine betaine, proline, polyamines, paclobutrazol, nanoparticles. The molecular markers include
salt stress tolerant genes, transcription factors, metabolic pathway related genes. These molecular
markers have led to significant progress in genetic engineering of plants with salt tolerance.
Altogether, all stress markers in plants help in identification of specific genes involved in salt
tolerance. Plant responses to salinity have been divided into two main phases. An ion-independent
growth reduction, which takes place within minutes to days, causes stomatal closure and inhibition
of cell expansion mainly in the shoot [1-3]. A second phase takes place over days or even weeks and
pertains to the build-up of cytotoxic ion levels, which slows down metabolic processes, causes
premature senescence, and ultimately cell death [1, 4]. Tolerance to both types of stress is governed
by a multitude of physiological and molecular mechanisms: osmotic tolerance, ionic tolerance, and
tissue tolerance [5, 6]. Osmotic tolerance initiates relatively quickly and includes a rapid decrease in
stomatal conductance to preserve water. It employs fast long-distance (root to shoot) signaling
mechanisms [5, 7], which largely do not discriminate between osmotic effects created by NaCl,
KCl, mannitol, or polyethylene glycol [6].

Material and method

Pea (Pisum) is an annual herbaceous plant belonging to the legume family. Like wheat, barley
and beans, the pea plant is an agricultural plant of strategic importance. This plant, which is rich in
protein substances, has been cultivated by people since ancient times. Its homeland is Afghanistan
and India.

Pea is considered a valuable agricultural plant because it is rich in starch, mineral elements
and vitamins in addition to proteins. Both its green and dry forms are used in cooking. As with other
legumes, the pea plant lives a symbiotic lifestyle with nitrogen-fixing bacteria, which have the
ability to use atmospheric nitrogen in their roots and form tubers, making the pea plant a good,
natural source of nitrogen.

Like most agricultural plants, the pea plant is a halophyte, that is, it belongs to the group of
plants sensitive to salinity and salt stress. Therefore, it is of great theoretical and practical
importance to investigate the biochemical basis of the effect of salt stress on the germination,
growth and development of pea seeds and to understand the mechanisms of adaptation of these
processes to extreme environmental conditions.
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Results and discussion
Table shows the results obtained from the effect of different concentrations of NaCl salt
solutions on the dynamics of changes in the total weight of pea seedlings, root and stem system
during the 7-day incubation period.

EFFECTS OF NaCl SALT SOLUTIONS ON GROWTH DYNAMICS OF PEA SEEDS Tevle
Indicators Various
NaCl (mM) 3 day 5 day 7 day
Total weight 0 860 1140 1260
mg/plant 25 900 980 1240
50 800 970 1080
100 770 930 840
Seed weight 0 790 860 840
(mg/plant) 25 820 770 720
50 740 800 760
100 740 860 720
Root weight 0 70 160 240
(mg/plant) 25 80 130 260
50 60 110 180
100 30 70 90
Stem wet weight 0 — 120 180
(mg/plant) 25 - 80 160
50 — 60 140
100 — — 30

As can be seen from the figures presented in the table, NaCl salt at a low concentration (25
mM) had almost no significant effect on the dynamics of changes in the total weight of pea
seedlings. Doubling the concentration of the NaCl salt solution has already started to show its
inhibiting effect on the course of this process during the incubation period. The inhibitory effect was
more clearly manifested in 7-day-old sprouts. Compared to the control option of the same period,
the weight of the sprouts incubated at 50 mM NacCl salt concentration decreased by approximately
14.3%.

As expected, doubling the concentration of NaCl salt was accompanied by further
strengthening of the inhibitory effect. The inhibitory effect of salt on the total weight of seedlings at
a concentration of 100 mM was already manifested in 3-day-old seedlings, and the delay in the
growth dynamics of the weight of seedlings was accelerated, and as a result, the difference between
the control variant and the experimental variants became even sharper. So, compared to the control,
this difference was about 10.5% in 3-day-old sprouts, 18.4% in 5-day-old sprouts, and 33.3% in 7-
day-old sprouts.
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The high concentration of NaCl salt seems to prevent the water absorption by the seedlings
and the seedlings to increase their mass at the expense of the reserve nutrients of the seeds. Na" and
Cl ions absorbed by the sprouts lead to the inhibition of the physiological processes in the sprouts
in a relatively high concentration [1, 7]. What has been said is also confirmed by the growth
dynamics of the root and stem system of pea sprouts. The low concentration of NaCl salt solution
has almost no negative effect on the growth dynamics of pea sprouts. The weight of the roots of the
seedlings incubated at this density should be compared with the weights of the seedlings in the
control variant at the corresponding development stages.

At a concentration of 50 mM NaCl salt solution, the negative effect of salt on the growth
dynamics of sprouts begins to manifest itself clearly, and the weight difference between the control
and experimental variants becomes sharper due to the extension of the incubation period. So, if the
difference shown in 3-day-old sprouts is 10 mg/sprout, in 5-day-old sprouts this difference is
already 50 mg/sprout, and in 7-day-old sprouts it is 60 mg/sprout. The subsequent hardness of the
salt slows down the growth of the roots of the sprouts, making them even more gray. This causes
the difference between the control variant and the experimental variant to increase even more. This
difference reaches 40 mg/sprout in 3-day-old sprouts, 90 mg/sprout in 5-day-old sprouts, and 150
mg/sprout in 7-day-old sprouts. As can be seen from the listed figures, relatively high
concentrations of Na" and CI” make it difficult for physiological processes to proceed normally.

Undoubtedly, these ions create osmotic stress and ion toxicity and affect the physiological and
biochemical processes in the root cells in different ways and to different degrees, hindering the
normal development of the root system of seedlings [2, 4, 6]. Although the root system of pea
sprouts can prevent the stress situation created by salt solutions with a relatively moderate
concentration, the defense system of the sprouts has difficulty in neutralizing the negative effects of
unfavorable conditions when the concentration increases.

The negative effect of the stress caused by NaCl salt solutions on the development of the stem
system of pea seedlings is stronger than the negative effect on the development dynamics of the root
system. By itself, this negative effect manifests itself clearly even in weak concentrations in 3-day-
old seedlings, the stem system is not observed in either the control or the seedlings grown in salt
solutions. In 5-day-old seedlings, the stem system begins to develop in all variants, except for the
seedlings incubated at high salt concentration, but its development is inhibited proportionally to the
salt concentration. A similar gingering effect is also characteristic for 7-day-old sprouts. It should
also be noted that at this stage of sprout development, the development of the stem system can be
observed in the sprouts incubated in 100 mM NaCl salt. From the results presented in the table, it is
clear that the NaCl salt solution has both inhibiting and retarding effects on the development of pea
sprouts, as in the case of other seed (wheat, bean) sprouts. The retardation effect is apparently
related to the time required for the formation of the defense response in the seedlings and the
activation of the adaptation mechanisms under salt stress conditions [2, 5].

Conclusion

Undoubtedly, one of the important indicators in the growth dynamics of pea seedlings is the
development dynamics of the root and stem system.

It is the root system of seedlings that is first in contact with the salt solution and the stress
conditions created by it in the incubation environment and is negatively affected by it. The
development of other organs of sprouts depends on the development of the root system and its
physiological state. Therefore, the effect of these solutions on the development dynamics of the root
system is one of the important indicators.
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As can be seen from the figures presented in the table, NaCl salt solutions disrupt the normal
development dynamics of pea seed sprouts and have a negative effect on the course of this process.
This negative effect begins to manifest itself in 3-day-old sprouts, and it becomes more pronounced
in 5- and 7-day-old sprouts.

As expected, as the concentration of salt in the medium increases, the development of the root
system of the seedlings becomes more difficult, the weight difference between the root system of
the seedlings of the control variant and the experimental variants increases.
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3TAIIBI PA3BUTHSA 3EPHOBO/ICTBA B ASEPBAMI)KAHE
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Hayku u obpazosanus Azepoaiioncanckoii Pecnyonuku,
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STAGES OF DEVELOPMENT OF GRAIN PRODUCTION IN AZERBAIJAN

©0smanova 8., Ph.D., Institute of Soil Science and Agrochemistry Ministry of Science
and Education of the Republic of Azerbaijan, Baku, Azerbaijan, osmanova-sona@mail.ru

AHHOH’ICZI/;M}Z. W3noxeHsl Marcpualibl HUCCIICIOBAaHUM ITO3TAITHOIO PasBUTHA 3CPHOBOACTBA B
Asep6a17m>i<aHe. B pe3yiibTare NpOBCACHHOTO aHAJIN3a OBLIO YCTAHOBJICHO, B KaKHC€ IICPUOABI U
KaKue CopTa MSTKOM IIISHUII HaYaIu BbIpalliliBaThb B A3ep6a17m>1<aHe, KaKHNEC CUCTCMbI 3CMIICICINA
MPUMCHAINCH, KAKUMU OPYAHUSAMU BO3ACIIBIBAIN 3EMIIIO.

Abstract. The article presents the materials of studies of the stage-by-stage development of
grain growing in Azerbaijan. We also studied in what periods, a soft variety of wheat began to be
grown in Azerbaijan, what farming systems were used and what tools the land was cultivated.

Kniouesvie cnosa: 3epHoO, MIIEHHUIIA, TIOYBA, CEIBCKOE X03HUCTBO, A3epOaiiKaH.
Keywords: grain, wheat, soil, agriculture, Azerbaijan.

Crarbs HamMcaHa Ha OCHOBE AapXMBHBIX MAaTe€pHajiOB Hay4yHbIX pabOT YYeHBIX U
uccnenoBareneit AzepOaiikana. A3epOaii/pkaH UMEeT IPEBHIOI0 UCTOPHUIO BBIPAILIMBAHUS 3€pHA, U
9Ta CTpaHa CUUTAETCS OJHUM M3 reorpaduueckux pailoHOB, IJI€ BHIPALIUBAIN MIIECHULY U SYMEHb.
Ha Teppuropun Aszepbaiimkana 3emiiefieiie U OTHOBPEMEHHO CKOTOBOJICTBO MOSBIJIMCH B TIEPUO]
Mme3onuTa (oxsarbiBatoiuii npumepHo IX—XIII Teicauenetus no H.3.). Ha camom nene sto Obu1
OTPOMHBIA TEPEBOPOT, MMEHYEMBIH «HEOJUTUYECKOM PEBOIIOLUEH». YK€ B DIOXYy DHEOIHTA
(HaumMHAas ¢ 4 THIC 10 H. 3. ¥ 10 CEPEANHBI 6 ThIC. JI0 H. 3.) 3eMJIe/leNbuecKas KylnbTypa Obula XOpOIIOo
M3BECTHA IuleMeHaM A3sepOaiiakaHa. BbIsCHUIOCH, UTO OHM BO3/IEJIbIBAJIN Pa3HbIe BUIbI 3€PHOBBIX
Ha Munb-Kapabaxckoit paBHUHE, K ceBepy oT peku ['aprap.

Pannue 3emienenblibl A3epOaiiakaHa OOBIYHO CEIMJIUCh Ha Oeperax BojoeMOB. Brosne
BEpOsATHO, uT0 Muib u yactuuHo Kapabaxckasi paBHHMHA HE ObUIM B 310Xy SHEOJIUTa OE3BOJHOM
TeppuTOpuel, Kak cerogHs. MHOTOBOJAHOCTh pPEK, IJIOAOPOAHBIE IOYBBI M Jpyrue (QakTopsl
ITO3BOJINJIM OCBOMTH 3EMIIIO U Pa3BUTh 3[IECH IIEPBYIO KYIBTYPY 3€MJIIEIEIIHS.

B »stor mepumon xutenn AszepOaiipkaHa BO3AENBIBAIM MATKYI0 W TBEPAYIO MIICHHUILY,
BO3/EJIBIBAJIN JBYXPSAIHBIM 1 MHOTOPSIHBIM SIUMEHB, a TAKXKE BYPSAHBIN JUKUN STUMEHb U pOXKb. B
nepuoy dHeonuTa kiauMar KapabGaxckoit paBHUHBI ObUT 0oJiee TOIXOMSIIMM JIJISi BBIPAIABAHMS
copro, yem cerofHs. OnHaKo JIIOAH, KHUBIIME HA paBHUHAX, YMEJIHN KONaTh pBHI M opouiark mnois. Ha
TeppUTOpUn A3epOaiiykaHa MaXOTHBIM OPYAMEM JIPEBHUX 3eMJleesiblieB Obljla MOThIra. MoOThbIra
M3TOTABIUBAINCH U3 OJIEHBMX POTOB M IO3BOHOYHHUKA KPYMHOro poraroro ckora. Opymust cOopa
ypokasi 3TOrO Iepuoja COCTOSJIM B OCHOBHOM H3 ceproB. Omopa u pabodas 4acTb CEpIIOB

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 131



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Ned. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/89

M3TOTABIUBAINCH U3 1IEJIBHOTO JEPEBIHHOIO KapaHaala. 3epHO XpaHWIU B OOJbIINX KyBIIMHAX, &
TaK)Ke B KUPIMYHBIX CKJIaJlaX BO3JIE JOMOB.

B niepByro 6pon3oByto smoxy (¢ cepeaunsl 11l Teic 1o mocnenneit yerseptu IV ThIC 10 H. 3.) B
AzepOaiipkaHe BeAyIIyIO pojib UTpaso 3emienenue. B 3ToT mepuoa MMpOKoe pachpoCTpaHEHHE
MOJy4YMJIO I'paBUMHOE 3emiefesine, U Hadyald NPUMEHATh UCKYCCTBEHHOE OpoLIeHHEe. B ropHbIx
paiioHaX OCHOBHOE MECTO 3aHHMMAaJIO BbIpallliBaHue MiueHunbl. OTOOp 3epHa A MoceBa SIBUIICS
OOJIBIINM JJOCTHIKEHUEM B 3eMJIC/ICIIBUECKON KYIBTYPE ATOTO Meproa. SIuMeHb U MIISHUIY CaXalu
otaenbHO. OOBIKHOBEHHAs MIIEHUIAa ObUIa OIHUM U3 HanboJee paclpOCTPAHEHHBIX BUJOB 3J1aKOB.
ITocne cbopa ypoxast ero ooMosaunBanu ckpeOkoM. Ceplibl AeIaluch U3 KPEMHs, HO B paHHEM
OpOH30BOM BEKE CTaJIld HOSABIATHCA cepibl U3 OpoH3bl. [lJi COXpaHEHHUs 3€pHa MCIOJIb30BAIUCH
OO0JIbIIME TIIMHSHBIE COCYIBI, CIEIHaNbHbIe KOJOALBI M KUPIUYHbIE KOHCTPYKIUH. J[HO KOIO/IeB
BBIKJIAJIBIBAIA KaMHSMHM HWJIM KUPIIUYaMH, 4YTOObI MOYBa HE 3arHuMBaja OT Biaru. B mepByro
BbpoH3oByto 310Xy Ha TeppuTopun AsepOaiikaHa yxe neKin Xjeo.

B cpenHioro OpoH30BYIO 310Xy B OOJIBLIEH YacTH TEPPUTOPHM CTPaHbl OBbLIM OCHOBAHBI
IIOCEJIEHUS U CEJIbCKOXO3SIMICTBEHHBIE LIEHTPBI, OTPAKAIOLIUE JITUTENIbHbIN OCeablii 00pa3 KU3HU.
Bropas nonoBuHa BTOPOro ThICSAYENETHS A0 HAIIEW 3pbl — HAYaJO IEPBOTO THICSAUYENETUS IO
Hallel 3pbl — 3TO KOHEL| OPOH30BOr0 BEKa M HA4YaJIo JKeJIE3HOro BeKa. B 3TOT mepuoa pa3BuBanoch
rpaBUilHOE XO3sCTBO, IIMPOKO MpPUMEHsUICA Bal mpu oOMojoTe 3epHa. B 3TOT mnepuon
rocrofcTBoBasio 3emienenue. OOpabarbiBaeMble TIOJNS OPOIIATUCH C IMOMOIIBI0 HEOOIBITUX
apbIKOB. Bemaniky 3emiin pOM3BOAMIIM ITYTOM, IPUKPEIIIEHHBIM K KUBOTHOMY.

B nauanie 1 ThicsueneTus 10 Hamieil 3pbl OCHOBHOM OTpaciipio ObLIO 3eMilefiene, 0COOEHHO
opouraeMoe 3emienenue. biaronaps reorpapuueckum ycaoBusaM AzepOaiiikana 3emienenne Obu1o
Pa3BUTO KaK B 3aCyLUIMBBIX paliOHAaX, TAK M Ha OPOIIAEMBIX 3eMJIIX. B 3acynumMBbIX palioHax
MCTIOJIB30BAIM POAHUKOBYIO Boay. [Tockonbky 3emiienenuie ObIIIO OJHOM M3 OCHOBHBIX Mpodeccuit
JPEBHEro HaceleHHsI, TEXHUKA 3eMJie/leNns Obula pa3BUTa Ha BHICOKOM YPOBHE.

Ilocne mepexoma K  JKEJIE3HOMY BEKY  CEJIbCKOXO3SIMCTBEHHbIE  OpyAMs — CTald
coBepiieHCcTBOBaThbesl. [lonid BcraxuBanu JEpEeBSHHBIM M JKEJNE3HBIM IUIYTOM. 3€pHO yOupanu
KEJe3HOM KOCOH, a Tpy3bl NEpPEeBO3WIM Ha JByX- WJIU YETBIPEXKOJIECHBIX Tenerax. MecTHoe
HaceJieHHe OOpoJIoch C BpenuTensiMU. B 3TOT mepuon kaHajabl M KaHaBbl MCIOJIB30BAUCH IS
opolieHus oOpadaTbiBaeMbIX 3eMenb. [ImeHnIly 1 suMeHb BBIPAIMBAJIM C MEPBBIX BPEMEH, a IPOCO
MOCESUIM CpaBHUTEIbHO mTo3ke. M300mnme 3epHa TpeboBano co3maHusd ckianoB. [lnsg storo
HCIIOJIb30BAIMCh KOJOALBI U KyBIIMHBL. HaceneHue Takke XpaHWIO 3€pHO B OOJBIIMX IIHHSHBIX
KyBIIMHaX. B To Bpems Ha Tepputopun AzepOaiijkaHa CyIeCTBOBAJIM HE TOJBKO PyYHBIE, HO U
BOJISTHBIE MEJIbHUIIBI.

B ceBepnoit uactu AsepOaifpkaHa ObUIO HECKOJBKO IMOYBEHHO-KIMMATUYECKUX 30H,
CO3/IABIIMX OJIATONPUSATHBIC YCIOBHS ISl Pa3BUTHUS CEIBCKOTO X03saKcTBa. (OCHOBHOW 30HOM
3emiiefieNiusi ObUTH XOPOILO OpOIlAeMble MIIOAOPOIHBIE PalOHBI, @ TAaKXKe MPEeAropHble pallOHbI €
J0CTaTOYHbIM KoJmuecTBoM ocaakoB. Eme Crpabon (I Bek 1m0 H.3.) oTmedan, urto AuibaHckas
paBHMHA XOpOILIO OpolLIaJachk PeKaMH W JIPYIrMMHM BOAAMH. B oTinmymMe OT NpearopHsIX paioHOB
3emnenenue Ha Kypa-Apakcunckoi u Ilpukacnuiickoii paBHMHaX OBLJIO HEBO3MOXHO 0e3
HCKYCCTBEHHOT'O OpOIIEHHUs. 3eMJI0 BCHaxXWBajM jkene3HbM IuryroM. Ilo oboum OGeperam Kypbr
BbIpAIlMBAIM SIUMEHb W IMIIEHUIlYy, a Takke Mpoco. Ilpm oOMonore 3epHa HCIOJIB30BAINCH
JIepEBsIHHBIE W KaMEHHbIE OIIOONM, JEpeBSHHBbIC MAaJKH, a TaKKe IMOMOIIb CKOTa, MPU 3TOM
JBUKEHHE KUBOTHBIX 3aCTaBIISLIO 36PHO OOMOIaYMBaThCS KOTIBITAMHU.

B nepuon mpasnenuss CacanunoB u apaboB (VII-X BB.) cenbckoe XO03MHCTBO HIpayo
BEIYILYIO pOJb B HKOHOMHYECKOW XM3HM AsepOaiiikana. B pa3zputum 3emiienenus, 0cOOEHHO
3€pHOBOTO XO3HCTBA, OOJNBIIYIO POJIb B MOBBIMIEHUH €T0 MPOU3BOJUTEILHOCTH ChITPa aXOTHBIE
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Opyausl pa3lIUyHOM KOHCTpyKUuH. bonee miyOokas M KayecTBEHHas BCHallKa IOYBBI cTaja
BO3MOXKHOH 071aroiapst BHEAPEHUIO YIyUIIeHHOTro xJyionka. OObIYHO MIIyr IPUBOAMICS B JBH)KEHHE
CHJION JIBYX, @ MHOT/JA M YeThIpeX OBIKOB. B 3aBUCHMMOCTH OT MOUYBHI IJTYTOM MOKHO OBLJIO BCIIaXaTh
1o 0,25 ra 3emnu. B VII-X Bekax 0OBIKHOBEHHBIH IUTYT OBLI OCHOBHBIM OpYIHEM IpH 00paboTke
IOYBBl M IIMPOKO HCIOJIb30BAJCS Ha Bcel Teppuropuu AsepbaiijpkaHa. OpHako MOSIBICHHUE
TSKEJIOTo IUTYTa, MO3BOJISIBILETO NIy0)Ke M JIydllle BCIIaXMBaTh MOYBY, CTAJI0 OOJBIINM COOBITHEM B
3emienenuu. B ropHbIX paiioHax HEOOXOAMMOCTb IITyOOKOH BCHAIIKM OTCYTCTBOBaJIa H3-3a
KIIMMAaTHYECKUX YCIIOBHi, 0COOEHHOCTEH penbeda M HaMW4Ms MATKUX 1o4uB. [losTOoMy ruiyr B
OCHOBHOM HCIIOJIb30BAJICA B MPEATOPhAX U HU3MHAX. C IOMOIIBIO TAKUX IUIYTOB KPECThSHE UMEIU
BO3MOXKHOCTb JIy4IlI€ BCIIaXUBATh OOJIbILINE IJIOLIAIU B T€X KpasX.

B VII-X BB., B OmIMYKME OT MNPEAMIECTBYIOIIMX IEPUOAOB, IMOJYUYUIIA PACIPOCTPAHECHHUE
pa3aMyYHbIE CUCTEMBI 3eMilenienus. B 3ToT nepuon B Azep0aiiykaHe MHUPOKO IPUMEHSIACh CUCTEMA
3eMJICOTBOZA. BbUIM BYXITOJIBHBIE U TPEXIIOJIBHBIE MO, HA KOTOPBIX IPOU3BOAUIICS BECEHHUN U
OCEHHMH ceB. MICKyCCTBEHHOE OpOLICHHME IMPUMEHSIOCHh B HU3MHAX M OT4acTu B ropax. IIpupona
AzepbaiimkaHa, MOYBEHHO-KIMMATUYECKUE YCIOBHS M pa3sHOOOpaswe KyJIbTYpHBIX pacTeHUi, B
CBOIO Ouepe/ib, O0YCIOBUIM pa3HOOOpa3ue CUCTEM U METOAOB opomieHus. CeabCKoe XO3sMCTBO,
OCHOBaHHOE€ Ha MCKYCCTBEHHOM OpPOLIEHMHM, B OCHOBHOM OpOLIAJIOCh 4Yepe3 KaHaJlbl U
MarucTpaiabHble KaHaNbI, B3SThIC U3 OOJBIINX U MAJIBIX PEK.

Cpenu 3epHOBBIX KyAbTYp B A3zepOaiipkaHe Oojiee IUPOKOE PACIPOCTpPAHEHUE IMOTYUHIH
MIIEHUIIA, TTPOCo, puc U suMeHb. B ncrounuke VII Beka coobmaercs, uto B A0aHUU BhIpAIIUBAIIN
MHOro siuMeHs. B 31oT mepuon Ha Munbckoit u Kapabaxckoil paBHMHAX BO3/€IbIBAINCH COPTA
MATKOM M TBepIOW NIeHHIbl. B 3TOT mepuos yBEIMUYMIIOCH KOJIMYECTBO OOjee CIOXKHBIX M
yIOOHBIX BHIOB yOOpO4HBIX HMHCTpyMeHTOB. Haunmnas ¢ VIII-IX BB. Bce OOMBIIYIO POJIb UTPajio
pucoBozctBo. B IX—X Bekax BbIpalivBaHue prca ObUIO IIMPOKO pacrnpocTpaneHo B [llaGpaHckom,
[lTupBanckoM, LllexknackoMm, Myrano-TaibIckoM paioHax.

B nepuoa npaBieHus cenabIKyKOB BeAyIEH OTPacibio CEILCKOIo X035iicTBa ObIIO 3€pHOBOE
X034KiCTBO. BplpamyBaHue NIIEHUIBI M SYMEHS HOCWJIO B OCHOBHOM JYMCKUH XapakTrep u
OXBaTbIBAJIO TMOYTH Bce ryOepHHM cTpaHbl. OHU TaKXKe 3aHUMAJUCh 3EMIIEJICINEM B TOPHBIX
panionax. Hapsny ¢ puCOBBIM 3eMIIEACIIMEM CYLIECTBOBAJIO W WPPUTALIMOHHOE 3EMIICIEIHE.
Cuctema KaHaJIOB U pBOB ObliIa IIMPOKO pacrnpocTpaHeHa. AzepOaiikaH OblT OJHOM U3 CTpaH, Iie
pHUC LIMPOKO BBIPALIUBAJICA C PAaHHEro CpelHEeBEKOBbs. Cpelnu 3epHOBBIX KYIBTYp BHUJHOE MECTO
3aHUMAaJIM PUCOBBIE KYJIBTYPBI.

Kak u npexne, B XI-XII Bekax OCHOBHOW 30HOI BO3/EJIbIBAHUS 3TOrO LIEHHOIO PacTeHUS
obutn Illexn, HaxuueBanb, Myranb, TeOpus. B Asep6aiijpkane B XI-XII Bekax MmpUMEHSIOCH
HECKOJIbKO CHUCTEM 3emJjenenus. boiee ImMpokoe pacrnpoCTpaHEHUE MOJYyYMIM CEBOOOOPOTHI U
TeppacHble cucTeMbl 3emuienenus. s oOpaOOTKM TOYBBI HCIONB30BAIUCH PA3JTUYHBIE THITBI
IUIyIOB, NPHUBOAMMBIX B JBW)KCHHE CHJIOW YIOpPsDKA. B TOpHBIX M IpEearopHsIX paioHax
HCIIOJIb30BAJICS ACPEBSHHBIM IUIYT C METAJUNIMYECKUMHU JETalsIMH. OTUM ILIYTOM, K KOTOpPOMY
MPUCOETUHIACh OJIHA MJIM JIBE Mapbl BOJOB, MOKHO OBIJIO BCHaxaTh 3a JIEHb YETBEPTh IeKTapa
3eMJTU. YIYYIIEHHBIH TSKENbIN TUIYT UCIOB30BaJICsl B OCHOBHOM B PaBHUHHBIX pernoHax. OObIYHO
€ro BeJIM TPU-YEThIpE Maphbl BOJOB. 3a JI€Hb TAKUM IUIYTOM MOXHO OBLIO BCHAaxaTh 10 OJHOTO
rekrapa 3emiu. OCHOBHBIM opyaueMm cOopa ypoxas Obl1 cepn. Ha tepputopun HaxudeBanu npu
cbope yporkasi 3epHa TakKe HMCIIOIb30BaJICS HHCTPYMEHT I10J] Ha3BaHHEM «MapaHan». [1ockoibKy
ero 6e33ybas koca ObLIa OTHOCUTENHHO OOJIBIIONW, STUM MHCTPYMEHTOM NMPUXOIUIOCH CKAIIMBATh
Oonbiyio miomaas 3epHa. Korga ypoxxaid ObU1 CKyTHBIM, HU3KHM WUJIM COPHBIM, BO BpeMs YOOpKH
Takke ucrnonb3oBamd kocy. CoOpaHHbI ypoxaili oOMonauumBanu BajlamMH, HauOojee
pacnpoCTPaHEHHBIMU MOJIOTKOBBIMU MHCTPYMEHTAMH B MOJIOTHJIKAX.
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MOHTOJIbCKHE TTOXOIbI HAHECTH CEPbE3HBbIN yIIepO pa3BUTHIO 3epHOBOTO Xo3siicTBa. [locne
3THUX MOXO0A0B ObLIO 00paboTaHo ToNbKO 7% 3emiu. Opyaus Bo3IeibIBaHUS U cOOpa ypoxKasi TakxKe
ObUIM KpaliHe MPUMHUTHBHBI.

B mepuon pedopm l'azan-xana mo ycraHoeinenus mnpasineHusi CedeBunoB AszepOaiimxan
HaXOAWJICS B MEPUOJIE JAIUTEIBHOIO SKOHOMUYECKOro 3actosi. Bo BpemeHna npasienus CedeBuioB
3emiiefieNiue ObUIO OCHOBHBIM 3aHSATHUEM HACEIECHUs. 3€pHOBbIE KYIbTYphl (ILICHHULA U SYMEHB)
BBIpAIIMBAINCh M BO3JEIBIBAIMCH BO BCeX pailoHax AsepOaiimxkana. B stor mepuog ocoboe
BHHUMAaHUE YIEJISUIOCh BhIPAIMBAHUIO puca B A3epOaiikane. ICTOUHNKY OATBEPKAAIOT, YTO pUC
BBIpAIlMBAId BO MHOIMX PETrMOHaxX CTpaHbl. B celbCKkOM XO3fHCTBE CTpaHbl MEPBOCTEHNEHHOE
3Hau€HUE MPUOOPENIO HCKYCCTBEHHOE OpOILEHHE, M IMPOAYKTHMBHOCTh CEIbCKOXO3AHCTBEHHBIX
Yroauii B OCHOBHOM 3aBHUCEJIO OT OCYILECTBIECHUS UPPUTALIMOHHBIX MEPOIIPUATHI.

B mnaganme 18 Beka cenbCKOE XO3AHCTBO OBUIO OCHOBHOW OTPACibi0 SKOHOMHUKHU
AzepOaiijkana, eme BxoxuBuiero B cocrtaB CedeBuickoro rocygapcrBa. InaBHoe MecTto B
3eMJIEJIeNIMU 3aHUMaIK 3epHOBBIE. CHCTEMa UCKYCCTBEHHOTO OpPOILICHUS — KaHajbl, IPOBEACHHBIE
u3 pek Kypa m Apakc, Mo3BoiMiIu KpecTbsSHAaM BbIpAIllMBaTh MIIEHUILY, SYMEHb, PHUC, MPOCO U
Jpyrue 3epHOBbIE KyNbTyphl. [lIeHnna u suMeHb 3aHsUIM OCHOBHOE MECTO cpeau 3i1akoB. Haunboinee
OnaronpuATHbIE paoHBbI JUIsl BO3/ENbIBAHUS 3€pHA MIPUHAJUICKATN CEIEHUSAM, PACIOI0KEHHBIM IO
Kype. I71aBHOe MecTO B JKM3HU IOJATHOTO HACEJICHMs 3aHUMall slUMEHb, KOTOPBIH TpeOoBai
OTHOCHUTEJIBHO MaJIO BOJIBI.

Bo Bpems BropkeHusi Poccum B CeBepHbiii AzepOaiimxan B XVIII-XIX Bekax cenbckoe
XO035HCTBO HEOJHOKPATHO MOABEPIajoch CypOBBIM HCHBITAHUSAM. BTOpXKEHUsI HHOCTPAHHBIX BOMCK
IPUBEIM K COKPAILEHHIO CEJIbCKOXO3SMCTBEHHBIX YTOAMM M IPOU3BOJCTBA 3€PHOBBIX KYIBTYP,
YMEHBIIWJIOCH MOT0JIOBBE KPYITHOTO POraroro CKOTa, SIBISIOLIErOCs MIABHOM JBUKYILEH CHIOW B
cesibckoM xo3giictBe. [locne oxoHwanust okkynamuu CeepHoro AsepOaiimxana Poccueit Obuin
CO3/1aHbl YCJIIOBHS 111 BOCCTAHOBIICHHUSI M Pa3BUTHUS CEIBCKOTo Xo3saicTBa. 30—50-e roael 19 Beka —
NEepUoJ] POCTa IMPOU3BOIUTENBHBIX CHUJ B CEIBCKOM XO3sicTBe. [7aBHOE MecCTO B CEIbCKOM
X034HCTBE, KaK U IMpexe, 3aHUMalIo 3emieenne. bonpliee pacpocTpaHeHUE MOTYyYHINA 3€pHOBBIE
KYJIBTYpbI: MIIEHUIIA, sS]YMEHb, puc. [lmenuiry Bo3aensBanyu Bo BceX MPOBUHLMAX A3zepOaiipkaHa.
HIupsanckas u Kapabaxckas 001acTH 3aHUMaI OCHOBHOE MECTO IO NMPOU3BOJICTBY MIIEHUIIBI.
OO11ee MPOU3BOACTBO MILIEHUIIBI B 3TUX I'yOepHUsX paBHsu10Ch 4861 Thic mynoB B 18301832 rr. u
8347 teic iynoB B 1845 r. B 1845 romgy o6mmii coop 3epHa B 8 ye3max u yesznax AzepOaixaHa
paBHsuICcs 7617 ThIcS4aM MyAOB. JTO YIOBIETBOPUIJIO BHYTPEHHUHN CIIPOC HA MIIEHUIY U OCTaBUIIO
OpONyKT Ha dKcnopT. Kak M mmieHuna, suMeHb ObUI paclpocTpaHeH BO BCEX MPOBMHLUAX
AzepOaiikana. B 1845 1. ee o6muit o6bem mpousBozcTBa coctaBmi 6919,4 Teic mynos. Benyiee
MecTo B 0OIeM BO3JENbIBAaHUM pHca 3aHMMana Tanbllickas o0nacTe, 3a HEM cienoBanu
[upBanckas u Kapabaxckas, a Taxke Kybunckas obmactu. B 1830-1832 rr. B aTHX ryOepHHsIX
6bu10 cobpano 1 208 000 mymoB puca, a B 1845 . — 1 657 000 mynoB puca.

BeIpamuBanue 36pHOBBIX OCTABAJIOCh BAKHEHMIIIEH OTPACibIO CEIBCKOro Xo3sicTea B 1950-x
n 1960-x rogax. [ToBceMECTHO MPOUCXOIUT 3HAUUTENBHOE PACIIUPEHHUE MTOCEBOB 3€pPHOBBLIX. B TO
BpeMs, HECMOTpPSI Ha OTCTAJOCTh CEJIbCKOXO3SHCTBEHHONW TEXHUKH, MPOU3OILIO YBEIMYEHUE
obmiero oobeMa codupaemoro 3epHa. [lmenuna Obuta Beqyieit 3epHOBOM KyabTypoil. B oTnenbHbie
roJibl Ha ATO PAaCTEHUE MPUXOIUIOCH 3/5 BCEro ypoxas 3epHa. 3areM MOCIeJ0BaIN STUMEHb U PHC, a
IIpOCcO 3aHsulo ImociegHee Mecro. B 60-X rogax IMpoOKoe pa3BUTHE MOJIYYMIIO TOBAapHOE
MIPOM3BOACTBO B 3€PHOBOM XO03sHcTBEe. A3zepOaiipkaH HE TOJIbKO cHaOkayl ceds 3epHOM, HO U
otnpasisin ero B ['py3uto u Mpan, a puc u3 JIenkopanckoro paiiona B Poccuro. Uto kacaercs 3epHa,
ocraBuierocs B AsepOaiikane, TO OHO HOCHJIO B OCHOBHOM TOBAapHBIN XapakTep.
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B nawane 20-ro Beka mMII€HUIIA, SYMEHb U PUC, SBISIONIMECS OCHOBHBIMU MPOIYKTAMH
CEJIbCKOTO XO3SHCTBA, BO3/EIBIBAIUCH KAK JUII COOCTBEHHOIO MOTPEOIEHUS MPOU3BOACTBEHHBIM
HAceJICHWeM, TaK W Ha mpojaxy. KpymHelmumu 3epHOBBIMEH paiioHamu A3sepOaiikaHa ObuTH
Jlenkopanckuii, EnuzaBernonsckuii, Apaumckuid, Hyxunckuii u llymmnckuii paitonst. B 1910 rogy
B bakuHckoi#t rydbepHun ObLI0 TTpon3BeeHO 10 12,3 MIIH IMyJ0B 3€pHA, U3 KOTOPHIX Oojiee 2,2 MITH
MyJOB MNPUXOAWIOCh Ha JIeHKOpaHCKMIl ye3n, a OocCTalbHOE Ha Apyrue yesael. UTto Kacaercs
EnuzaBernosnbckoil ryoepHHM, TO W3 MpoU3BeneHHOro 3aech B 1902 romy 28,3 MiH mynoB
npuiuesncss Ha IllymwuHckuil pailoH, a ocrampHble — Ha JIkeOpaunbCkuid, 3aHre3ypckuil u
Kazaxckuii paiionsl. B nieinom mo AsepOaiipkany yposkail 3epHa COCTaBIIsI OT 38 MHJUIMOHOB JI0
50-52 MunnnoHOB nyfoB B rof. IlmeHnna m SYMEHb 3aHSUIM OCHOBHOE MECTO CPEIU 3€PHOBBIX
nponykToB B Azepbaiimpkane. B 1909 rony B bakunckoii ryoepaun Obuto nmonydeHo 10 MUIUTHOHOB
My/IOB MIIEHUIBI ¥ 5 MIJUTMOHOB IMYAOB slAMEHs. B mocieayromniue roabl HHOTIa COOUpaiy OOoJbIIe
nmeHuIbl U sumeHs. Hampumep, B 1912 rony B bakuHckod TyOepHMM OBLIO CcOOpaHO
12,7 MunnvoHa my/IoB MIIEHUIB U 7,8 MUuIHoOHa myfoB suMmeHs. B EnuzaBernonbsckoit rydepHun
€XKerofHo npou3Boanian 10—12 MUIIIMOHOB ITyA0B MIIEHUIIBI U 5—9 MUIJIMOHOB IyIOB STYMEHS.

Kak BUIHO W3 MPUBEACHHBIX IUQP, MPOAYKTUBHOCTh ObLIa HE CTOJb BBICOKA, YUUTHIBAS
pa3Mepbl 3eMENbHBIX YYacTKOB. DTO OBLIO CBSA3aHO C 3aCyXOH, XKapKHUM U BETPEHBIM JIETOM,
OTCYTCTBUEM CHEra B HM3MHAX, a TAK)K€ PaCHpOCTPAHEHUEM BpEIUTENEH, MOJEBBIX MbIIIEH U
IpyruMu mpupoaabiMu pakTopamu. KonebaHue U CHIDKEHHE YPOXKANHOCTH TaKkKe ObLIO CBSI3aHO C
OTCYTCTBHEM MOHOKYJIBTYPOH, HE JMArOIIeH 3eMiie MOKOs, 00paObOTKOM 3eMITU IO CTapUHKE, ITOYTH
HEMIPUMEHEHHUEM arpoTeXHUKU. Bemaiika 3eMiIM ¥ BhIpAlIUBaHUE CEIBCKOXO35MCTBEHHBIX KYNIBTYP
BEJIHCh B OCHOBHOM MPUMHUTHBHBIM crocobom. JIjis BCHAIIKK 3€MJIM  TSDKEJNBIM  ILTyTOM
TpeboBasioch 6—8 map BOJIOB, a B TOPHBIX paiioHax — 10 map BoJIoB.

3epHO MEJKHUX KpPECTHhSIHCKUX XO34HWCTB HCIOJIb30BAJIOCh TOJBKO JJIsi COOCTBEHHOI'O
notpebneHus, Ho B A3sepOaiiykaHe NPOU3BOAMUIOCH W TOBAPHOE 3E€pPHO. 3€pHO MPUBO3WIH B
Azepbaifkad U U3 Apyrux MecT. baky urpan BakHYIO poJsib, KaKk B DKCIIOpTE, TaK U B UMIIOPTE
3epHa. Hammpumep, B 1901 roxy baky umnoptuposan 5,2 MJIH my10B 3€pHa U BBIBO3WI 2 MJIIH T. B
1911 roxy Mbl BUAUM KOPEHHOE U3MEHEHHE ITUX HU(P: BBO3 COCTaBMI 12,7 MIIH My/OB, a BBIBO3 —
4,9 MIH TyOB.

B Hauane coOBeTCKOW CHCTEMBI CEIIbCKOE XO3SICTBO PECIyONIHKH TMEePeKHBAIO TKEIbIN
Kpusuc. B pesynbrare pa3Baiga OpOCHUTENBHON CHUCTEMBI 10 JBYXCOT ThICSIY JIECATUH OPOIIAEMBIX
3eMenb B AzepOaiikaHe OCTaJUCh HEUCIOJb30BaHHBIMU. [Iomiagp MPUTOJHBIX Ui CEJIbCKOTO
xo3siictBa 3emenb B 1921 r. mo cpaBHeHuto ¢ 1914 r. cokparunace Ha 42%. 3epHOBEHIE,
BhIpalnBaeMble B A3epOaiikaHe, 4acTo MOBPEKIANNCh HalllecTBUSAMH capaHyu. Tombko B 1920
roly capaHuya YHHUYTOXXHMJIA CEJIbCKOXO3IMCTBEHHBIX KylnbTyp Ha 200 ThIC. JECATHH.
[Ipon3BOANTENBHOCTh KPECTHIHCKUX  XO3MMCTB 3HAYUTENIBHO CHH3WIach. 26%  KpecThsH
Pa3opUIINCh U JTUIIMIUCH CENbX03yroaui, a 25% cranu O6eqHsSKaMu C TIIOIMaas0 He Oonee 1 mec.
KpectpsiHaMm He xBarano pabouux IKUBOTHBIX M CEIBCKOXO3AWCTBEHHBIX opynuid. OHu
o0OpabaThIBaIl 3eMITI0 MPUMUTUBHBIMU OPYIUSMHU, B OCHOBHOM MOTHIToi. B 1921 rogy Ha kaxayro
COTHIO KPECThSIHCKUX XO3SHMCTB B AsepOaiipkaHe MPUXOAWIOCHh 9 JKeNe3HbIX ILTyroB. 3ajada
BOCCTAHOBJICHUSI 3€pPHOBOTO XO35MCTBA CTOsAJIA Ha nepBoM mecre. Bor mouemy B 1921 . BMecTO
47,4 TeIC Nlec, 3alUIAaHMPOBAHHBIX HAa OCEHHIOI0 MOCEBHYIO, ObLIO 3acesHo 550 Teic gec. B 1921
KpecThsiHaM ObLIO BBIAHO B 3aeM (momumo jaeHer) 47 teic 601 myqoB oceHHUX ceMsiH, a B 1922 1.
BbIyIeHO 58 Thic 400 mynoB SIpOBBIX CeMsIH. B TOM romy moceBHas Mioma/ib MIIEHUIIBI JOCTUIIIA
320 TeICSY HEC.

Jlis pa3BUTHS CENBbCKOTO XO03siicTBa B AsepbOailimkane Obuta Oolnblias MOTPeOHOCTH B
Pa3BETBICHHON HppHUraoHHON cucteme. B centsbpe 1924 roma Beicmmii coBeT HapoaHOTO
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xo3siicTBa AzepOaiimxanckoir CCP BbIZEIMIT Ha BOCCTAHOBIICHHE KIPU30B 12 MIJIJTHOHOB MaHATOB.
B 1925 r. 6p110 3aBEpIIEHO BOCCTAHOBJICHUE OPOCUTEIIBPHBIX KAaHAJIOB U CTPOUTEIHCTBO MHOTHX U3
Hux. B 1925 rony na Camyxckoii paBHUHE Ha4aJloCh CTPOUTENBCTBO apblku «lapacarram». B 1922—
1924 rogax kpecTbsiHaM ObLIO BBIAAHO B3aiiMbl 700 ThICSY MyAOB CEMEHHOTO 3epHa, a B 1923-1925
rojiax Ha pa3BUTHE CEIbCKOTO X03siicTBa ObLIO OTIyIIeHO Oonee 11 mmmmonoB manaroB. Hauanace
MEXaHHU3alMsl CEIbCKOro Xo3sicTBa. B 1926 rogy B cremsax AsepOaiipkana paboTano yxe
250 TpakTopoB.

KonnextuBusanus, HauaBiascss B AzepoOaiipkane BO BTOpoid mojoBuHe 20-X rojioB, TaKKe Ha
BpeMsl HaHecla yuiep0 pa3BUTHIO 3€PHOBOTO XO34WCTBAa B CEIbCKOM Xo3diicTBe. KpymHbie u
JIOXOJIHBIE XO3SIMCTBA «pa3BAJIMBAIUCH» M CTpomiuch. IIpomsBoaurenbHOCTh ynana. Takoe
MOJIOXKEHHE COXPaHSIIOCh A0 KOoHIa 30-X IT.

Boiina (1941-1945 rr.) cepbe3HO UCHBITala HAPOIHOE XO35HCTBO. TpeboBaioch CHaOXaTh
apMHIO NPOAYKTAMH NMUTAHMUSA. Bo MHOTMX pailoHax KOJIXO03bl pacmivpuiv cBou namHu Ha 10—15%
3a CYET BHYTPEHHUX IIOYBEHHBIX M CEMEHHBIX pecypcoB. B 1942 romy miomans namHu
yBenuumiach Ha 15 Teicay rekrapoB mo cpaBHeHHto ¢ 1941 romom. Ilox 3epHOBBIE OTBENEHO
852 teic Ta u3 1095,8 ThIic ra mamHu. B 1942 rogy koixo3sl u cOoBX03bl A3zepOaiijkaHa cranu
rocynapctBy 2583934 mynoB 3epHa 1o cpaBHeHUIo ¢ 1941 rogom.

BoiiHa o4eHb CUIIBHO yJgapuiia Mo BCEH SKOHOMMKE COBETCKOHM cTpaHbl, B 1941-1945 rogax
CTpaHa MoTepsia TPETh CBOETO HAIIMOHAIBLHOTO OOTraTcTBa. B MOCIEBOCHHBIE TOMIBI TPOU3OIIET OyM
cesibckoro  xoszsicta. B 1950 romy mnoceBHas Iuiomanb CENbCKOXO3SIMCTBEHHBIX KYIBTYD
AzepbaiikaHa yBenuumiach Ha 47 ThICAY reKTapoB Mo cpaBHeHUIO ¢ 1945 rogom. B 1960-e romsr
Ha 3TO HarpasjeHue ObuTo moTpadeHo | mMuwmapna 763 MuuMoHa MaHartoB Kanutaia. B 1960-¢
robl CEIhCKOXO3SIMCTBEHHOMY cekTopy AsepOaitmkanckon CCP 6wputo mepenano a0 30 Teicsd
TpakTopoB U 4,5 Thicaun koMOaitHOB. B 1957 r. B pecnybOnuke HacuuThiBajoch 105 mammHHO-
TPaKTOPHBIX CTAHIIUM.

B mepuon 1969-1982 romos, xorma leiinap AsneB pykoOBOOWI pecryOnHKON, OOHUM W3
BOKHEUIIINX HKOHOMUYECKHX PE3YyJIBTaTOB CTaJ0 JMHAMHUYHOE Pa3BUTHUE CEIIbCKOTO XO3SHUCTBA H
MOBBILIEHUE €r0 POJIM BO BCEH IKOHOMHKE CTpaHbl U pecnyonuku. B 1981-1985 rogax o6beMm Beeit
MPOAYKIIUU CETBCKOTO X031CTBa B peciyOnKe yBeaunuuics B 2,6 pa3a Mo CpaBHEHUIO CO CPETHUM
ypoBHeEM 1966—-1970 romosB. Hampumep, mo cpaBHeHuro c¢ 1966-70 rr, cpenHeronoBoe
Mpou3BOACTBO 3epHa B 198185 rT. mocturno 1239,5 teic TonH ¢ 710,5 THIC TOHH.

NuTencudukanus mpou3BOACTBA 3€pHA OCTaBajach OJHOM M3 BAKHEWIIWX 3a7ad Pa3BUTH
cenbekoro xo3sicTra. B 1970 rogy mon 3epHOBBIMH KYNIBETYpamMH B pecnyOnrke ObLIo 3aHsATO Ooee
622 TBIC Ta 3eMeb, HA HUX NPUXOAMIOCHh 52% BCel MOCEBHOM IUIOLIAAHU, PUYEM TOJOBHUHA ITHX
KyJAbTyp TNpuXoauiach Ha HenoiuBHble 3emin. B 1970-1980-x romax BHUMaHHE YIEIsUIOCHh
MOBBIIICHUIO KYJIBTYPHl 3€PHOBBIX, HW3MEHEHHIO COPTOBOIO COCTaBa, COBEPIICHCTBOBAHUIO
TEXHOJIOTHH X MOCAJKU U YyOOpKH. B pe3ynbrare BhICaKUBAIHCH TOJIBKO BHICOKOYpPOXKAlHBIE COpTa
MIIEHUIbl. XOTS MOCceBHbIE muionaan B 1985 1. ymensmmiace Ha 128 ThIC ra MO CpPaBHEHUIO C
1970 r., ypoxaii 3epHOBBIX YBEIUYMJIICS 3a ITOT IEpHO IPUMEPHO B 1,8 paza.

3epHOBOE XO35HMCTBO B OCHOBHOM OBLIO cocpenoTrodueHo B lleHTpanmbHO-ApaHCKOW 30HE,
[exuuckom n WcemanmmmackoMm paiioHax. MHTeHcudukanus Mpou3BOACTBA 3€pHA OCTaBaIach
ONHOW W3 BaXHEHIIMX 3aJad pa3BUTHUs CEJIbCKOro xoszsaicrBa. B 1970-x mon 3epHOBBIMH
KyJIbTypaMH B peciyOnuke Obu1o 3aHATO Oosiee 622 THIC Ta 3eMellb, Ha HUX MPUXOIUIOCh 52% Bceit
MMOCEBHOW IUIOIIAIN, MPHUYEM IIOJOBHMHA JTHX KYIBTYp NPHUXOIWUJIACh HA HEMOJIMBHBIC 3EMIIH.
OpnHako, HECMOTPSI Ha 3TO, JOJITOE BpeMs dTa cdepa B pecrnyOnuKe ocTaBajach 0€3 BHUMAHUS.
[TpuunHO#l 3TOrO OBLIO, TIPEXIE BCEro, OclablieHWe BHHUMaHHUs K TIOCAIKe M BO3ICIBIBAHHIO
3€pHOBBIX KYIBTYP.
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B cepenune 1980-x romoB B 0OIIECTBEHHO-TIOIUTHYCCKOM, IKOHOMUYECKOM W JTyXOBHOM
KU3HU COBETCKOM CTpaHbl BO3HUK KpH3UC. CHUMIITOMBI KPU3UCHOM CUTyallMd ObUIM BUJHBI yXe C
cepeaunbl 70-X rogoB — 3aMeNIEHHE HAy4YHO-TEXHMYECKOTO IpOorpecca, MOpPAJIbHBIM H3HOC
000pYyIOBaHUSI B MPOMBIIUIEHHOCTH, C1a00CTh HH(PACTPYKTYpHI, 3aTPyAHEHHE U YIOpPOKAHUE
NOOBIYU MPUPOIHBIX PECYPCOB, U MOSABICHHUE ACPUIIMTA MATEPUATBHBIX PECYPCOB. DTO MPOJIOKUIO
nyThb K pacnany Coserckoro Coro3a u HE3aBUCHUMOCTH PECITYOJIUKH.

C mepBBIX JI€T HE3aBHCHUMOCTH OOJbIIOE BHHUMAHHUE YICISAJIOCHh Pa3BUTHIO CEILCKOTO
X03s5IiiCTBAa, B TOM 4HcCle canoBoacTBa. OJIHUM M3 BaXHBIX HAIMPaBICHUN CTPYKTYPHBIX
npeoOpa3oBaHUl B SKOHOMHKE CTAJIO MPOBEACHKUE 3eMelIbHOU pedopMmbl. B 1992 1. HacuuThIBaIOCH
320 MHAUBUIYAIBHBIX U KOJUIEKTUBHBIX XO34MCTB, a B Hayase 1995 r. — 830.

B ¢deBpane 1995 rona 6pu1M npuHSTHI 3aK0HBI «OCHOBBI arpapHoil pedopmbi» 1 «O pedopme
KOJIX030B M COBX030B». B mapte 1995 roma Obuna coszmana «locymapcTBeHHass KOMHUCCHS IO
arpapHoii pedopme». 16 wuronas 1996 roga Opu1 mpusAT 3akoH «O 3eMenbHON pedopmey,
MOATOTOBJICHHBIN 1oJ pykoBojacTBoM IIpesunenta Ieiimapa AmnueBa. [lo sTomy 3akoHy 3emiis
0€3BO3ME3/THO OT/AaBajach B YaCTHYIO COOCTBEHHOCTH IpakJaHaM, MPOXKMBAIONIMM B AepeBHe. Ha
OCHOBE €IMHOTO 3eMeIBHOTO (DOHIa pecyOIrKN ObLTH ONpeaeNeHbl TPU POPMBbI COOCTBEHHOCTH Ha
3eMJII0 — TOCYIapCTBEHHAasl, MYHUIMIANbHAs M dYacTHas. B 4yacTHyI0 COOCTBEHHOCTH OBLIO
nepenano 22% cenbckoxo3saicTBeHHBIX yroauii (1911 Twic ra), B rocymapctBeHHyr0 — 45%, B
MyHUIMNANbHYI0 — 33%. Ilpe3ugeHt nmoamucan yka3 O peanus3alud 3akoHAa. BbulM NpUHATHI
3akoHbl «O TOCyHapCTBEHHBIX 3eMIIsIX», «O 3eMeIbHOM HaJOre)» U HOPMAaTHUBHBIC akThl. 12 mapta
1999 roxa Owuu u3ganbl 3akoHbl «O rOCYIapCTBEHHOM 3€MEIbHOM KaJacTpe, MOHUTOPUHTE 3eMEIh
u 3emieyctpoictBe» u «O0 apenae 3emenb», 18 utons Toro ke roma — 3akoH «O 3eMeTbHOM
PBIHKEY.
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MN3YYEHUE U ATPOBHOJIOTHYECKAS XAPAKTEPUCTHKA
COPTOB 1 ®OPM MUHJAJIS1, BBIPAIIUBAEMbBIX
B JUKYJIb®HUHCKOM PAUOHE HAXUYEBAHU

OBbaupamos JI. A., xano. c.-x. nayk, Uncmumym 6uopecypcoé Munucmepcmea Hayku
u oopazosanus Azepoatioxcanckou Pecnyonuxu,
2. Haxuuesanw, Azepbaiioscan, bayramov-logman@mail.ru

STUDY AND AGRO-BIOLOGICAL CHARACTERISTICS
OF ALMOND VARIETIES AND FORMS GROWN IN JULFA DISTRICT
OF NAKHCHIVAN

©Bayramov L., Ph.D., Institute of Bioresources of the Ministry
of Science and Education of the Republic of Azerbaijan,
Nakhchivan, Azerbaijan, bayramov-logman@mail.ru

Annomayus. VI3ydeHsl apeasbl pacipoCTpaHeHHsl COPTOB U (OPM MHUHJIAS, BO3/IEIBIBAEMBIX
Ha Tepputopuu J[Kynb(pUHCKOTO paiioHa, TMpPOBEAEHBI (EHOIOTUYECCKUE HAOMIONCHHUS 32
BBISIBIICHHBIMH cOpTaMH H (opMamu, OTOOpaHbl TEpCIEKTHBHBIE copTa W (OpMBI, cOOpaH
ceMeHHOM Marepuan B boranuueckom camy. Taxke NpHUBEJEHBI IMOMOJOTHYECKHE IPU3HAKU
HEKOTOPBIX NEPCHEKTUBHBIX COPTOB U (popM. BriepBbie ycTaHoBieHO, 4To B JKynbpHUHCKOM paiioHe
npouspacraer 7 coproB U 2 ¢opmbl MuHAansA. 2 (opMbl OOHapy)KEHBI BIIEPBBIE M Ha3BaHBI
Jokamanaua-1 u  Apadca-2 1O MECTHOCTH, TA€ OHHM pacmloynokeHsl. llpm HaOmroneHusx,
IPOBEIEHHBIX Ha Tepputopuu JKynbpuHCKOro paiioHa, B 3aBHUCHUMOCTH OT apeasioB
pacrpocTpaHeHus: COpToB U (GOpM MHHIANA HUX IBETEHUE JUIUTCS C MEpBOHM JeKaapl MapTa I0
BTOPYIO JIeKaay ampesns. B 3aBUCHMOCTH OT copTa IUI0/ABI CO3PEBAIOT C aBTyCTa J0 KOHIIA CEHTAOPS.
[TapameTpsl nepeBbEB COCTABISIN 3—4 M B 3aBUCUMOCTH OT COpTa, MUpuHa KpoH 2,5-3,0 M, niauHa
OHOJETHUX CTBOJIOB 20—40 cMm.

Abstract. In the article, the distribution areas of varieties and forms of almonds cultivated on
the territory of the Julfa region were studied, phenological observations of the identified varieties
and forms were carried out, promising varieties and forms were selected, seed material was
collected and collected. grown in the Botanical Garden. Pomological features of some promising
varieties and forms are also given. For the first time, it was found that 7 varieties and 2 forms of
almonds grow in the Julfa region. 2 forms were discovered for the first time and named Jamaldin-1
and Arafsa-2 according to the area where they are located. According to the observations carried out
on the territory of the Julfa region, depending on the distribution areas of varieties and forms of
almonds, their flowering lasts from the first decade of March to the second decade of April.
Depending on the variety, the fruits ripen from August to the end of September. The parameters of
the trees were 3—4 m depending on the variety, the width of the crowns was 2.5-3.0 m, the length of
annual trunks was 20—40 cm.

Knroueswvle cnosa: penomnorusi, CeNeKIUs PaCTCHHM, CaI0BOJICTBO, MUHAIb, A3epOaiikaH.

Keywords: phenology, plant breeding, horticulture, almonds, Azerbaijan.
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B otnuume ot apyrux pernoHoB AzepOaiimkaHckon PecnyOnMKy MOYBEHHO-KIMMATHUECKUE
ycnoBusi HaxuueBanu oueHb OIaronpusiTHBI AJis OBICTPOro pocTa U Pa3BUTHUS IJIOJOBBIX PaCTEHU,
OOMJIBHONW M KAYeCTBEHHOW MpoayKuuu. Hapsity ¢ ApyrumMu IUIOMOBBIMH PAaCTECHUSMHU, MHHIATh
SIBJISIETCSL OIHUM U3 CTapelInux IonoBbiX pacteHuil HaxuueBanu. C gaBHUX BpPEMEH HapOIHBIC
CEJIGKIIMOHEPhl PAa3BOAMIM U KYIBTUBUPOBAIU KpaOoBble (OpPMBI MHHAAIBLHOTO pPACTEHUS U
MIOCTETIEHHO Pa3MHOXaIH UX MyTeM cenekiuu. OToopHble copTa U POPMBI MUHJIAS COXPAHUIUCH
10 Hamwmx gHei. HecMoTpst Ha HeOnaronpusaTHbIN KiauMar, HaxuueBanb umeeT Gorarslii TeHO()OoH
IUIOAOBEIX pacTeHuid. OJHUM M3 IJIOJOBBIX PACTEHUH, BKIIOUEHHBIX B 3TOT T€HO(MOHI, SBISCTCS
MUHJQJIbHOE pacTeHue. MuHOalb — LEeHHas cyxXas cyOTpomudeckass 3UMOCTOMKas IJI0A0Bas
KYJIBTYypa ¢ paHHUM ypokaeM. MUH/1allb BXOJIUT B CEMEHCTBO LIBETKOBBIX PACTEHUI, IOJCEMENCTBO
CIIUBOBBIX, poa Amygdalus L. Becero nacumteiBaetcs 10 50 BumoB storo pona. M3 nux 17 BumoB
BCTpeyaroTcs B qukoil mpupoje Ha teppuropun CHI. Haunbonee BaXXHBIM M3 3TUX BUIOB SIBISETCS
MUHJaJIb OOBIKHOBEHHBIH.

MuHnans OOBIKHOBEHHBIN mpou3pactaeT B nukoMm Buue Ha IOxuom Kabkaze, B Cpenneit
A3zuu, Adranucrane, Upane u Manoii Azuu. Korga-To 611 HIMPOKO pacpoOCTpaHEH B JUKOM BUIE
Ha TeppuTOpuu AsepOaiimkaHa. B HacTosmiee Bpemsi COXpaHMBIIMECS MUHAAIBHBIE Jieca BOKPYT
nocenka bamamnel [IlaxOy3ckoro paiiona B HaxuueBaHu U B TOPHBIX pallOHaX CBHUETENbCTBYIOT O
CYIIECTBOBAHUU 3/1eCh OOJBIIMX MHUHAAIBHBIX JIECOB C APEBHUX BpeMeH. MUHIalb OOBIYHO
MpEeACTaBISIET CcO00M JnepeBo BbICOTOM 6—-10 M C OBalnbHOM, MUPAMHUAAIBLHOM, SHIEBUIIHOM,
IIAPOBUIHOM, CIIOHABON KpoHoil. Hekoropwie ¢opmbr (MuHmans kameHHBIH B HaxwueBanm)
JIOCTUTAIOT BBICOTHI 1620 M [1].

Anpo munpaneHOro pacreHus 90% sanep MuUHOaNAd UCHONB3YKOTCS B numy, 5% — B
menuiuHe, 2% — B map(OMepHO MPOMBIIUIEHHOCTH. MUHIAIbHOE PACTEHUE IIEHUTCS 32 €ro
MacCJISTHUCTOCTh M BBICOKYIO IMHILEBYIO LIEHHOCTh. Snpa munmans coaepxkar g0 60—70% sxupa, 10
25% oOenka, no 10% caxapa, Buramunbsl B, E, K, ymeBogopozsl, kieT4arky U zIp. €cThb Sapo
HCIIONB3YIOT KaK B CBEXKEM BHUJE, TAK M INPU MPUTOTOBIECHUU KOHAUTEPCKHUX u3aenuil. Macno,
MIOJIyYEHHOE U3 KOCTOYKH, ITMPOKO MCIOJIb3YETCSl B KOHAUTEPCKON (IIOKOIAJ, KOH(ETHI, IEYEHBE),
naphOMEpHOH TPOMBIIUIEHHOCTH, ¢apmareBTuke. B sapax MuHAans Hapsgy C IEHHBIMH
KOMITOHEHTaMH COJIepPKaTCs BUTAMUHBI U OoblIoe KoiumuecTBo MukposnemeHtoB (K, P, CaS u
ap.). AIKamowja aMHITIAIMH, CONIEpKalluiicss B AApaxX TOPHKOTO MUHAANS, HCIONB3yeTcs B
MEAMIIMHE Ul JICUEHUsI MHOTUX 3a00JIeBaHUMN KeynKa, OpOHXHAIbHOM acTMBI, JETKUX U yxa. U3
KOXKYpbl MMHJAJS U3TOTaBIMBAIOT aJICOPOEHT, HCIOJB3YIOT Kak Kpacsilee BEeLIeCTBO IpHU
MIPUTOTOBIIEHUU KOHBsKA. Ero ApoBa MCMONB3YIOTCS B pe3bOe. ITO pacTeHUe JONTOXKHUTENh, KUBET
80—100 ner. OnHO AepeBO naeT B cpenHeM 25—35 Kr MHHAANIb KYIbTUBUPYETCS BO BCEX 30HAX
HaxwueBanu [2, 4, 5].

B pesymnbrare ucciienoBaHuil BRISIBICHO MHOXXECTBO MECTHBIX U MHTPOAYIIUPOBAHHBIX COPTOB
1 (GopM MHHIATBLHOTO PACTEHHMsI, MPOU3PACTAIOIINX B pazHoe Bpems B J[KynbQHUHCKOM paiioHe
HaxuueBanu, MHOTHE U3 KOTOPBIX MPEACTABISIIOT HEHHOCTD C CENEKIIMOHHON TOYKH 3peHus. OIHOI
M3 BAXKHBIX 3a/1ad HUCCIEIOBAaHUS SIBIIECTCS W3YYEHHE COPTOB MUHJANs, PacCHpOCTPAHEHHBIX B
JxynbhuHckoM pailone HaxuueBaHU, KOTOPBIM CUUTAETCs] OAHUM M3 OCHOBHBIX IIOJIOBOAYECKHX
pailoHoB A3sepOaiimkanckoir Pecnyonmuku, cOop coptoB u ¢opM, 0OHapyKEHHBIX Ojarojaps uX
npeBocxonsne — xapaktepuctuku — «[eHODOHIA-KOUIEKIIMM  cala» W U3yuyeHHue  uX
arpoOMoONIOTHYeCKUX oOcoOeHHOcTel. BrepBeie ycTaHoBieHO, 4To B JIKynbpUHCKOM paiioHe
HacuuThIBaeTca Oosnee 7 copToB M (HOpM MHUHAANS, Pa3IMYAIOLIUXCSA 10 CBOUM MOMOJOTHYECKUM
npusHakaMm. bonee 4 u3 3TUX copToB U GpopM ObuIH coOpaHbl B «I'eHHOM (pOHIE — KOJUIEKIIHOHHOM
cany» HMHctuTyTa OHOpecypcoB, OKOJIO 25 [aepeBbeB U HM3Y4YEHbl HX arpoOMOJOrMYECKUe
xapakrepucTuku. Komnekuus copToB U GopM, IPUTOAHBIX 7Sl TOYBEHHO-KIMMATHYECKUX YCIOBHIMA
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PecniyOnuku, ycToHuMBBIX K OOJIE3HSIM M BpEAUTENSIM, MOpO3aM, OCOOCHHO BECEHHHM, B Caay
«lenodona-Komnekuusa», 3tu copra OyAyT IIMPOKO KCIIONB30BATHCS B KauyeCTBE HMCXOAHOTO
Marepuaia JUisl TOCAJKH HOBBIE calbl B ()EPMEPCKUX WIH JUYHBIX IMOJCOOHBIX XO3SHCTBaX B
OyaylieM U JUIs CEJICKIUH 11eJIecO00pa3Ho UX HCIob3oBanue [1].

Lenbto gaHHOM pabOTHI ABISETCS BBISIBICHHUE COPTOB U (HOPM MUHIAIA, PACIPOCTPAHEHHBIX
Ha Tepputopuu JXynb(pUHCKOro paiioHa, OmpeaesieHne 30H X PachpOCTPaHEHUs, YTOUHEHUE UX
Ha3BaHWW U CUHOHHUMOB, BBIJICIICHUE MECTHBIX U UMIOPTHBIX COPTOB, BBIJCIICHNUE MPOIYKTUBHBIX,
Ka4eCTBCHHBIX, OoJie3He- W OBUIM PEKOMEHIOBAaHBI YCTOWYHMBBIC K BPEOUTENSIM MECTHBIC U
UMIIOPTHBIE COPTa, AaJaNTUPOBAaHHbIE K IMOYBEHHO-KIMMATUYECKUM YCIOBUSIM, M B IIOMOIIb
dbepmepckuM xo3siicTBaM. OCHOBHBIM MaTepuajoM HCCIEJOBAHUN TMOCITY)XHIU NEPCIEKTUBHbIE
copTa u Gpopmbl, 0OOHapYKEeHHbIE B JXKYTb(PUHCKOM paiioHEe, U IyTeM MPOBEACHUS (PEHOIOTHUECKUX
HaAOJIOICHNH 32 HUMH OBUTH U3y4YeHBI arpoOHUOIOTHYECKUE TTPU3HAKY.

Ucnonb3oBanbl npu BeimonHeHnn HUP: 3. M. TacanoB «JIabopaTopHblii TpPaKTHKyM
mogoBoacTBay [3]; U. H. belineman «MeTtoauka nzydeHusi (DEHOIOTUU PACTEHUN M PACTHUTEIIBHBIX
coobmectBy [6]; . A. Jlobano, T. B. Mopo3oBa, A. C. Oscsaaukos, T. Il. AranbioBoi
«IIporpaMma U METOIMKA CEJICKIMU TUIOJOBBIX, SITOAHBIX M OPEXOIUIONHBIX KYyIbTyp [7] u map.
MCIOJIE30BAIMCH MPOTPAMMBI U METO/IBI.

Pezynomamot u 0ocysrcoenus

Copra u (opMbl MUHJANS, BBISBICHHBIC HAMH B pPE3yJIbTare 3KCICIUIUNA, B OCHOBHOM
BO3ICNBIBAIOTCS HAa WHAMBUAYAJIbHBIX MOJCOOHBIX XO3SHCTBaX B cenax JxamanauH, DpesuH,
I'ynucran, benanumsp, lelimapa, Xanera, Munax, TeiiBa3z, Apadca, Jlekarar u bosxman
JUxynbuHCKOTO paiioHa. aBTOHOMHOW pecnyonuku. Haumnas ¢ mapra 2022 1. mpoBOIMIHCH
HAONIOJICHNUST 32 MECTHBIMH U HWHTPOAYIUPOBAHHBIMA CcOpTaMH ©  (opMaMH MUHIAIISA,
BCTpevaromucs B cenax Jxynb(puHCKOro paiioHa, oT HabyxXaHHs MMOYEK 10 CO3PEBAHMSI IIJIOAOB.
W3ydeHbl #X XO3sMCTBEHHO-arpoOHOJIOTHYECKHEe XapaKTepUCTHUKU, COOpaH, BBICESH U B
nanpHemeM OygeT mepeAaH B KOJUICKIMOHHBIM caj TeHO(OHIAa CEMEHHOW Marepuasl oT
MEPCIEKTUBHBIX COPTOB U (POPM.

BrisiBiensl copta U QopMbl MHUHJAMS, BO3JEIbIBa€Mble Ha TeppuTOpuH J[KymbPUHCKOTO
palioHa B HCCIEAYyEeMOM TONYy, 30HBI MX PAacHpOCTPAaHEHMs CTPYIIIUPOBAHBI MO YCTAHOBJIEHHBIM
CpPOKaM CO3pEBaHUs, U3yUYEHBI U TIPUBEICHBI HUKE MapaMEeTPUIECKHE TOKA3aTeNId UX JCPEBHEB.

B Tedenue uccienoBarenbCKoro roja ObUTA MPOBEACHBI HAOTIOACHHS OKOJIO 7 COPTOB U (hopm
MUHJANIA, TPOU3PACTAIIINX B pPa3HOE BpPEMs Ha TEPPUTOPHH ABTOHOMHOHN pecmyONIMKH, B TOM
gucne B JxynehuHckoMm paiioHe. IIpoBeneHne HaydHO-HCCIEAOBAaTENbCKUX padOT HA MHOTHUX
cTanmoHapHbIX craHmusax: OnwiT JxamanauH, Ope3un, D0parynyc, ['azanum, Munax, Apadca,
TeiiBas, Jlekarar, bosixmen u ap. mpoBOAMIIACh B cellaX U B TEHO(OHIE KOJUIEKITMOHHOTO cana. [Ipu
HAONIOICHNAX, TPOBEICHHBIX HA CTAIlMOHAPHBIX CTAHIUAX, B 3aBUCUMOCTH OT MECT
paclpoCTpaHEeHUs OTHUX M TeX K€ COPTOB M GopM MHUHIAMS 3aUKCHPOBaHA JUHAMHKA Pa3BUTHS
6000B 3aMETHO pa3IMYAIOIIUXCS Pa3MEPOB.

Bricota nepeBbeB copToB u (HOpM MHUHJAJS, BO3MEIBIBAEMBIX Ha Tepputopuu HaxuueBanu,
BKrouast JKynbGuHCKHIN paiioH, cocTaBisiia 3—5 M, a mupuHa KpoHbl 2,5-3,0 M. MuHmanbHbIe
JIEpeBbsl LIBETYT C MapTa A0 Hadajla Mas, B 3aBUCHMOCTH OT COPTa U MOYBEHHO-KIUMATHUYECKUX
ycnoBuit. Cpenu COpPTOB MHUHJANs, BbIpamuBaeMbix B JKynb(QUHCKOM pailoHEe: MHHJATb
KaMEHHBIM, cyrpa, MUHAaIb OyMakHbIM, KypJalld, a3epOailykaHCKWM, KeTaHKOWHAK, MHHIAIb
mockuit u ap. Hax copramMu npoBOauINCh HAOMIOACHUSI.

B xonme uccrnenoBaHuil yCTaHOBJIEHO, YTO B 3aBUCHUMOCTH OT MOTOJHBIX YCIOBHM copTa H
(dbopMBI MUHJANSI BO3JENBIBAIOT B HUBMHHBIX cenax J[kamanguH, Ope3uH, Situn u [tonucraw,

O]
E Tun nuyenszuu CC: Attribution 4.0 International (CC BY 4.0) 141



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Ned. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/89

Kamennwiii munpmans, Cyrpa, Azepu u ap. HaOyxanwe moOEeroB COpPTOB HAaYMHACTCS B KOHIIE
(deBpasig 1 MPOAOIKAETCS 10 CEpeAMHbBI MapTa.

B cenax Xanerax, ['azanuu, D0parynyc, benanusip, ['eiinapa, pacrionoxeHHBIX B IPEATOPbIX,
nBeTeHne coptoB muHAans Hasuk xu6, [omanena, Kyppmamm nHaumHaercs ¢ KOHIIA MapTa, B
3aBHCHMOCTHU OT MOTOJHBIX YCIIOBHI, M MPOAOJIKAETCS 1O BTOpoW nekansl Amnpens. Hampotus, B
TOPHBIX JECpPEBHSAX LIBETEHUE HAUYMHACTCS C CEepeluHbl ampens A0 KoHla Mmas. B cemax Munax,
TeiiBa3, Apadca, Jlekarar, besxmaa MmUPOKO pacmpoCTpaHEHbl MHHJAIb KaMEHHBIH, MUHIAJIb
OyMakHbIH, ceiiu, azepOaiikanckuil. B mocnennee Bpemsi yCKOPUIIOCH CO3JJaHME MHHIAIBHBIX
caJioB B 3TUX paiioHax. Kpome TOro, B 3aBUCHUMOCTH OT MECT DPACIPOCTPAaHEHUS 3TUX COPTOB
IUHAMHKA pa3BUTHS IUIOMOB M CTPYYKOB HaOiIonansach uepe3 Kaxiable AeKaabl, T. €. [0
MPEKpaIleHUs] pa3BUTHs CTPYYKOB B KOHIIE OKTSAOps. B 3aBHCMMOCTH OT IUIOIIAM, HA KOTOPOW OH
ObUI MOCaXEeH, TUHAMUKA Pa3BUTHA HUX IOCEBOB MMeNa pa3Hble MacmTalObl. B cemax Dpesun u
JlxamanauH pasButhe nodyek 1 roma y mubpang [am cocraBuino 29,3 cMm, y copra Cyrpa —
352 cm, y copra Azepu — 31,7 cMm, y BHOBb OTKphITOH (opmbl [[xamanmua-1 — 40,1 cm.
JluHamMKa pocTa KyKypy3bl [0 COpTaM B MPEATOPHBIX CeJaX COOTBETCTBEHHO JIMHAMMKa pa3BUTHS
KyKypy3bl coproB Hasuk xu0, ['omanena, Kypgammu 30,2 cm, 28,7 cm, 33,6 cm u 38,3 cm B cemax
Xanera, ['azanuu, AGparynyc, benanusip, I'elimapa, cooTBeTCTBEHHO. OHH OBbLTH B ropHBIX cenax 1o
coptaM oHa cocraBisuia B cene Munax 30-35 cm, B cene Apadcea 22—44 cMm, B cenax Jlekarar u
besxman 22-30 cMm, B ceie TeiiBa3z 20-35 cMm.

Taxoxke ObUTM M3MEPEHBI M 3alMCaHBl JJIMHBI NEPBBIX U BTOPHIX CTPYYKOB COPTOB M (PopMm
muHgang. [lo cBegeHHSAM MHOTHX YUYEHBIX, Pa3BUTHE MEPBOTO ypoxkas MpeKpaiiaercs B MEpBON
nekane uioHsa. OIHAKO B XOJ€ HalIMX HAOMIONEHUN B 3aBHUCHMOCTH OT COpTa M IJIOLIAAH €ro
MOCaIKN OBUIO 3aMEUEHO, YTO Pa3BUTHE MEPBOTO ypoxkas B JKynb(UHCKOM paifoHe MpeKpaIaioch
HE B MIOHE, a B TPEThEH JEKa1e UIOIS.

KymnupoBanue mepBoro u BTOPOro y3JOB O3HAYaeT, YTO MOOEr Ha KOHIIE BEreTaTUBHOTO Yy3i1a
BBIPACTaeT OTHOCHUTENHHO OONBIIUM M O0pa3yeTcss KOHyC. B 3aBUCHMOCTH OT KIMMaTUYEeCKUX
YCIIOBHIA ¥ MECTOHAXOXKICHUS JJIMHA CTPYUKa, (POpPMHUPYIOMIETocs B 3Ty moydasy, cocrasisuia 20—
44 cM B 3aBUCUMOCTH OT copTa. JlJImHa BTOPOTrO pora coCTaBisla O/IHY TPETh JUIMHBI IEPBOTO pora.
OTtcrona MOXHO clenarh BBIBOJ, YTO Pa3BUTHUE COPTOB MHUHJAJS CHIIBHO 3aBUCHT OT apeajioB X
pacripoctpanenus. IlosTomy npu mocajke COpToB MUHJAIS HEOOXOAUMO YUHUTBIBATh, KAKOH COPT
Jydiie pa3BUBAaeTCS B Kakoil 30He. M3 mpoBeneHHBIX (PEHOTOTUYECKUX HAONIONEHUN BHJIHO, YTO
IJI0ABI COPTOB MHHJIAJIS, BO3JENIBIBAEMBIX B TOM 4Hciie B JKyIb(UHCKOM palioHE, B 3aBUCUMOCTH
OT CPOKOB CO3pEBaHMS M apeajloB MX PACIpPOCTPAHEHUs PA3JIMYHBl B CBOEM Pa3BUTHM U €CThb
Oosblasi pa3HUIA B MX Bece. M3MepsIOT M 3aluChIBAlOT MMPUHY U JUIMHY IUIOOB. 3a BpeMms
HaOJ01IeHn i HauOoJbIIYIO UIMHY M MacCy UMENU KaMeHHbI MUHAAb, KypJalll, a3epu, cyrpa u
Ip. ipeobaagaii pa3HOBUIHOCTH.

Kpome Bcero storo, ompesneneHsl Cpoku cOopa IUIONOB HaOMIOAAEMBIX COPTOB, TaK 4YTO
paHHECHENbIE COpTa HAUMHAKOT CO3PEBAaHUE B KOHIE aBryCTa, a IO3JHECHENble — J0 KOHIA
ceHTs10ps. [Tocne cOopa MuHAAIS B3BEHIMBAIN MX OOLIYI0 Maccy BMECTE CO CKOPJIYIOH, a mocie
OYKMCTKH CKOPJIYIbl B3BEHIMBAJIM M PErHMCTPUPOBAIM YHCTHIA MuHAANG. [lo ypoxkaiiHocTH siiep
npeobiaganyd copra MUHJANb OyMa)kKHBIM, JbHSHAs COpOYKa M Kypaamu. 3a BpeMsi HaOiIroneHui
HanOoNbIIMK TuaMeTp U Maccy umenu copta Munnans Kamennsiii u Cyrpa. B 3aBucuMoctu ot
pa3Mepa I10Aa JUIMHA IUI0/la KOCTOUKHA MuHAansd 4-5 cM, mupuHa 1,5-2 cM; JyIMHa UI010B copTa
Cyrpa cocrasmnsna 3,0-3,5 cMm, a mupuHa 1,2—1,6 cm.

Ha ocHoBaHuU MPOBEAEHHBIX HCCIEIOBAaHUM MOXKHO CH€aTh BBIBOJ, YTO B 3aBUCUMOCTH OT
IUIOIIAIeH MOCAIKU 3TUX COPTOB Ha JKynb(HHCKOM MOJIe paHHECHeNble copTa ynoOHee cooupars B
aBrycrTe, a MO3JHECHENble copTa B KOHIE ceHTsA0ps. Ecnu HekoTopsle copTa coOMpaTh CIMIIKOM
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MO3/IHO, KOXKypa IUIOTHO MpHIIEraeT K CTeOI0, M OYUCTUTH €€ OueHb CI0KHO. COOTBETCTBEHHO,
HeoOXoouMO BOBpeMs coOuparh ypoxkaili muHzani. Kpome Bcero 3Toro, Ha 3THX COpTax
HaOI0/IaNIOCh HACTyIUICHHE Xas3a. Hawano omama xapakrepusyercs omamanueM 10% nucTheB, a
koHelw — 75% unncTheB. B 3aBUCHMOCTH OT COPTOB M IOTOJHBIX YCJIOBHUH OIAJEHUE JIMCTHEB
HAUMHAJIOCh C Hayasa HOsIOpS ¥ MPOJOKAIOCH /10 KOHIIA, @ B HEKOTOPBIX 30HAX U JI0 1eKa0psl.
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THE CULTIVATION OF WINTER WHEAT
IN THE GANJA-GAZAKH ECONOMIC REGION

©Gasymova A., Ph.D., Ganja State University, Ganja, Azerbaijan

ATPOTEXHHMKA O3UMOM NMIIIEHAIBI .
B I'f HIKA-KA3AXCKOM 9KOHOMHUYECKOM PAMOHE

©rl'acbimosa A. I., kano. c.-x, Hayk, [ AHONCUHCKULL 20CYOAPCMBEHHDL
VHusepcumem, 2. I anoucu, Azepbaiiodican

Abstract. To obtain a high yield of wheat, the described cultivation technology should be
observed. Consideration should be given to the biological characteristics of winter wheat, varieties,
soil preparation for sowing, sowing dates, sowing rates, irrigation, fertilization, disease and pest
control, and, finally, timely harvest without losses in accordance with relevant conditions. Since
winter wheat is demanding on mineral fertilizers, one of the most important factors was
the determination of the norms of nitrogen, phosphorus and potash fertilizers. Taking into account
the fact that the chemical composition of winter wheat grain is not constant, but varies depending
on the type and variety, climatic conditions, soil fertility, cultivation technology, a technology has
been developed for growing 4 different varieties of winter wheat. For the Ganja-Kazakh economic
region to obtain high-quality grain, which makes it possible to obtain an average yield of 50-60
centners per 1 ha.

Annomayus. J1ns IoaydeHUs] BBICOKOTO ypoxKasl MIIEHUIBI CIEAYET COOJII0AATh ONMUCAHHYIO
TEXHOJIOTHIO Bo3JelbIBaHus. CiaeayeT yuuThIBaTh ONOJOrMUecKre 0COOEHHOCTH O3UMOIl MIIEHUIIBI,
COpTa, MOJrOTOBKY IMOYBBI K IIOCEBY, CPOKM II0CEBa, HOPMY IIOCE€Ba, OpPOLICHHE, BHECEHUE
ynobpeHnuii, 00pr0y ¢ OOJIE3HIMU U BPEIUTEISIMU U, HAKOHEI, CBOEBPEMEHHBIN cOOp ypoxkas 0e3
norepb. [loCKoNbKy O3MMas mMieHuna TpeOoBaTellbHA K MHUHEPAJIbHBIM YIOOPEHHSM, OTHUM M3
BOXHEHIINX (PAaKTOPOB OBLIO ONpeesieHHe HOPMBI a30THBIX, (POCHOPHBIX M KATMUHBIX YI10OpEHUH.
C yyeTroMm TOro, 4To XMMHUYECKUIH COCTaB 3€pHA O3UMOM MIIEHUIIBI HETIOCTOSIHEH, a U3MEHSAETCS B
3aBHCUMOCTH OT BHAA W COPTA, KIUMATHYECKHUX YCIOBUH, IJIOAOPOIUS TOYBHI, TEXHOJIOTUH
BO3/ICJIBIBAHMS, Pa3padOTaHa TEXHOJIOTHUS BBIPAIIUBAHUSA 4 Pa3IMYHBIX COPTOB O3MMOW IIICHHUIIBI.
Jas Isiapka-Kazaxckoro 5JKOHOMHUYECKOTO perMoHa /sl TOJTy4eHUs] BBICOKOKaYeCTBEHHOTO 3epHa,
YTO MO3BOJISET MOJIYYaTh ypoxkalHOCTh B cpegHeM 50—-60 i ¢ 1 ra.

Keywords: wheat, cultivation, agriculture, fertilizers, planting, diseases.

Kniouesvie cnosa: TmIIEHUIA, arpOTEXHUKA, CEJIBCKOE XO3AWCTBO, YIOOpEHUs, IOCAJKa,
00I€e3HU.

A very large proportion of the world’s population eats wheat bread. Wheat bran is a high-
quality animal feed. The grain is used as hay in livestock farming. Wheat grains contain vitamins
B1, B,, Bg, PP, E;, A, and D, cellulose, protease, and other enzymes. Wheat is one of the oldest
crops. There are 22 species in the genus Triticum. The most common are soft wheat (7riticum
vulgare) and hard wheat (Triticum durum) [6].
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Winter wheat — 1s sown on large fields in many regions of the republic. Winter wheat is more
productive than spring wheat. If you carry out agro-technical measures in time and correctly, if you
harvest the grain on time and without losses, and if you use high technology in cultivation, then of
course you can get a bigger harvest. It should not be forgotten that autumn wheat is a valuable food
crop. Bakery products and flour products produced in the world constitute a large part of the pasta
industry. The main goal of farmers and businessmen engaged in the production of autumn wheat is
to obtain a quality and abundant harvest. To achieve this, it is very important to know the
technology of autumn wheat cultivation, as well as that the land allocated for wheat cultivation is
fertile and has suitable irrigation systems for cultivation. Before sowing autumn wheat, it is
necessary to obtain as much information as possible about the original, and current condition of the
soil [9].

In such areas, even if the soil is in satisfactory or normal condition, it is necessary to follow
the correct agrotechnical and reclamation measures. As a preliminary measure to land reclamation,
serious attention should be paid to the alignment and proper plowing of the site. This will greatly
facilitate compliance with the irrigation regime and regulations, which are of paramount importance
in agriculture. Another important step is to prevent evaporation in the soil. High levels of
evaporation, depending on weather conditions, move salt residues into the upper layers of the soil,
disturbing the soil structure and weakening the metabolism in the soil. The balance of mineral
substances is disturbed, creating obstacles to their adequate uptake by plants [3].

Winter wheat is a cereal crop belonging to the family Gramineae. The most common types of
wheat in our country are common wheat (7riticum aestivum L., T. vulgare Host) and hard wheat
(Triticum durum). Soft wheat varieties belonging to the soft wheat species and grown in the most
common regions are as follows Azari, Mirbashir 128, Farmer 84, Qiymatli 2/17, Azamatli 95, Nurlu
99. The most widely grown varieties of hard wheat in the regions are Baraktli 95, Alinja 84,
Mirbashir 50, Garagilchig-2, Tartar, Shiraslan, Turan (Ministry of Agriculture of the Republic of
Azerbaijan, Centre of Agricultural Sciences, Scientific Research Institute of Agriculture. Catalogue
of grain legume varieties 2013). The alternation of crops on arable land by year, the system of
cultivation, and fertilization of the soil refer to the sowing period. Planting perennial leguminous
crops, especially clover, in rotations leads to improved soils and increased productivity. Of course,
the application of alternate sowing will be effective if the plots owned by farmers and producers
consist of a large area [14]. The main objective in the system of soil cultivation is the introduction
of a regime of heat, humidity, and aeration, creating a favorable environment for the development of
the root system of the plant, ensuring that the seeds fall to the same depth, which is one of the main
factors of normal irrigation throughout the site. The most important principles of soil cultivation are
loosening, turning the topsoil (plowing), mixing the plowed layer, leveling the topsoil, and
sprinkling it at the normal depth [16]. A convenient method of sowing winter cereals is the narrow-
leaf method. In these plantings, high yields are obtained, as the plants use water, nutrients, and
sunlight more efficiently [1].

Stages of plant development: the emergence of shoots, spike stage, ear stage, flowering stage,
milk ripeness stage, and wax ripeness stage. During the waxy stage, the amount of irrigation water
is reduced to 25-30%. At this stage, the grain and the plant turn yellow [12]. The most dangerous
diseases affecting cereals are solid and dust and rust diseases [13]. One of the last stages of wheat
cultivation is harvesting. Wheat must meet the standard in terms of moisture content and the degree
of the substrate [2].

The following winter wheat varieties were used as material in the technology of winter wheat
cultivation in the Ganja-Gazakh region: Azari variety, Qiymatli 2/17 varieties of winter common
wheat, Nurlu 99 winter soft wheat, Barakatli 95 hard wheat varieties. The technology of cultivation
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of 4 varieties of winter wheat taken as the material was developed in the Ganja-Gazakh region. A
different fertilization system was applied to these wheat varieties, and the timing and amount of N,
P, and K fertilizers were determined [14].

When implementing the elements of the technological process of winter wheat, the method
was that sowing should be carried out with seeds of I and II reproduction, germination capacity over
85%, and purity not less than 95%. When the temperature of the soil is 10-12°C, sowing should be
carried out on heavy soils at a depth of 2-3 cm, and on light soils at a depth of 3-5 cm on 10-25
October in the Ganja-Gazakh region. The method of sowing in strips was chosen to take into
account the presence of irrigation conditions. 50-60 centners per hectare (5-6 tons) to obtain the
crop density irrigated areas 5 million plant number is advantageous. According to the technique, the
first spray, i. e. water for plowing, is applied immediately after spraying. The crop is then irrigated
3 times during the bush period to ensure the emergence and maturation of the plant [1].

The introduction of phosphorus and potassium fertilizers under plowing and in spring with
some N fertilizers has been reflected in the technology. The sowing norm, by the technique, was
220 kg of seed per 1 hectare. By the requirements of the technology, it is planned to deliver the
products in time to pre-processing warchouses, mills, or to consumers using harvesting machines
that meet the requirements of modern standards for chemical control, herbicide spraying of weeds,
timely and loss-free harvests in the manifestation of diseases and pests [13].

According to scientists and researchers, postponing the mixing and loosening operations after
only 3-4 days of plowing leads to a decrease of half of the soil moisture and consequently to a
deterioration of the soil structure. Therefore, given the direct dependence of the yield of winter
wheat on activities such as soil selection, irrigation, plowing, fertilization, etc., we aimed to pay
attention to the cultivation technology of winter wheat. It is important to know the standards for
carrying out cultivation operations such as plowing, grinding, loosening mixing, sowing, etc. [2].

Together with mineral fertilizers, the use of organic fertilizers has a positive effect on yield. In
addition to these measures, the technology of autumn wheat cultivation includes soil preparation,
fertilization, preparation of autumn wheat seeds for sowing, time of sowing, sowing rate, sowing
method, maintenance work, irrigation, weed control, disease, and pest control system, harvesting
without loss [12].

If you take full account of the technology of growing winter wheat, you can get a large
harvest. At this time, it is necessary to pay attention not only to the variety of wheat but also to the
no less important seed. Therefore, it is recommended to use seeds of I and II reproductions, in
which the germination rate exceeds 85% and purity is at least 95%. As far as the choice of wheat
varieties is concerned, the characteristics of different varieties are described below [8].

Before developing the technology for growing winter wheat, it is important to know the
biological characteristics of autumn wheat. Winter wheat has the following biological
characteristics [8]:

1. The germination temperature of wheat seed is 1-2°C.

. Germination in the mass is 12-15°C.

. The temperature for developing is 8-10°C.

. The temperature for harvest is 15-16°C.

. Development is good when soil moisture is 70-75%.

. Transpiration rate (evaporation) 400-500.

. The alkalinity ratio of the soil acidity should be neutral, i. e. pH 6.0-7.5.

. Resistance to cold: destroyed at —16°C, —18°C in the absence of a snow cover.

By understanding these biological characteristics, we can breed more scientifically and
improve the technology for growing autumn wheat to achieve high yields.

003N kW

O]
E Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 146



broemens nayxu u npaxkmuxu [ Bulletin of Science and Practice T. 9. Ned. 2023
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/89

Let us analyze the agro-technical measures used in connection with the technology of growing
autumn wheat against the background of 4 varieties of wheat created in various breeding and
research centers of our republic, which differ from each other in the need for fertilizers, resistance
to diseases and pests, yield [9].

As mentioned above, one of the most important ways to increase the yield of autumn wheat is
to prepare the soil for sowing. When sowing the soil, the soil is granulated and loosened, the layer is
turned, the plow layer is mixed, the soil is well-ventilated, and softened, plant residues and mineral
fertilizers are embedded in the soil, organic fertilizers (manure), weeds are destroyed [13].

Basic tillage means that after the crop is harvested, the soil must be pre-tilled to a depth of 8-
12 cm. However, some farmers do not carry out this operation because of the additional costs.
However, during this operation the top layer of the soil is softened, plant remains, and larks are
additionally crushed, a part of the weeds is destroyed, the seeds of the other part penetrate the soil
and germinate, and the weeds that sprouted during the main plowing are destroyed, getting rid of
the seeds of weeds, causing weeds to accumulate and retain moisture in the arable soil layer. For
priming, i. e. primary plowing, layer, and disc tools are used [10].

The main plowing is carried out 2-3 weeks after harvest (to a depth of 22-27 cm). Before the
main plowing, as mentioned above, mineral fertilizers should be applied in different doses based on
different varieties of the main plowing. For comparison, 4 wheat varieties of different shapes are
taken: Nurlu 99; Qiymatli 2/17; Azari; Barakatli 95 varieties are recommended to make mineral
fertilizer in different amounts [3, §].

The Nurlu 99 variety requires 100 to 120 kg of nitrogen, 80 to100 kg of phosphorus, and 40 to
60 kg of potassium fertilizer per hectare on an active substance basis. Phosphorus and potassium
fertilizers must be applied under the plow, and nitrogen fertilizers should be applied at the
beginning of the development phase of the first spring, in the form of fertilizing, dividing the
standard into two equal parts. The Qiymatli 2/17 variety requires 80-150 kg nitrogen, 80-120 kg
phosphorus, and 50-60 kg potassium fertilizer per hectare of active matter. Again, P and K
fertilizers should be applied under the plow and N fertilizers should be applied in two parts. The
Azari variety should be fertilized with 100-120 kg N, 100-150 kg P, and 60 kg K per hectare on an
active substance basis. Phosphorus and potassium fertilizers should also be applied under the plow.
Nitrogen, on the other hand, is applied gradually. Barakatli 95 varieties should receive 100-120 kg
nitrogen, 90-100 kg phosphorus, and 50-60 kg potassium fertilizer at the rate of the active substance
per hectare under the plow. Then the soil is prepared for sowing [3, 8].

Like all crops, autumn wheat needs to be supplied with the necessary nutrients for normal
growth and development and high yields. Plants obtain water and nutrients from life factors, mainly
from the soil. When the seedbed is properly structured, moisture is retained in the soil, and nutrients
are used effectively [12].

After basic tillage, pre-seeding tillage is carried out. The main operations of pre-seeding
tillage are cultivation and weeding. Cultivation — loosening the top layer of the soil to a depth of 8-
12 cm, destroying newly sprouted weeds, plays a role in the introduction of mineral fertilizers into
the soil. Adequate tillage prevents the emergence of future weeds in the cereal-wheat field and has a
positive effect on the purity of the grain. In this way, weeds in the grain do not match the seed. The
next stage of pre-seeding tillage is to level the soil surface. Ground leveling is the process of
smoothing the top layer of soil with blades or rotary discs. Trowelling, like cultivating, loosens and
granulates the soil, leveling the soil surface and destroying weeds. A more effective result can be
achieved if weeding is carried out at the time when weed sprouts are regenerating and at the
beginning of sowing. The drilling process is very important and crucial. This is because, in addition
to preparing the soil for sowing, the top layer of the soil is leveled after sowing, as we have already
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mentioned, and the wheat seeds are buried in the soil at the same depth, which prevents the seeds
from penetrating the top layer of the soil and, ultimately, prevents birds and pests from destroying
the seeds. The result is a high germination rate [8].

Therefore, conditions have been created so that sowing and weeding, the main pre-sowing
tillage operations, create a loose and aligned surface layer in the soil to prevent evaporation,
accelerate microbiological processes and improve the nutritional regime in the crop layer, ensure
soil aeration, prevent the formation of weeds even after sowing. In the technology of winter wheat
growing, the process after the surface of the soil has been prepared consists of one of the most
important factors — sowing. Before sowing it is necessary to determine the sowing rate, method,
preparation of seeds for sowing, and the time of sowing [4].

Timely sowing, which is considered one of the most important agro-technical measures to
achieve a high and stable yield of winter wheat, allows the plant to overwinter in the autumn and go
through the appropriate developmental stages. This also has an indirect positive effect on its
resistance to adverse winter conditions. Disease and pest infestation of winter wheat, as well as the
timing of grain ripening, are directly related to the time of sowing. Therefore, the sowing of winter
wheat in our republic should be completed at the most favorable time. This term is defined as
follows [9]:

September 01-30 in mountainous areas, October 01-20 in foothill areas, and October 10-31 in
irrigated plain areas. As the region of our autumn wheat cultivation belongs to the Ganja-Gazakh
zone, the weather conditions are such as heavy rains or unstable windy weather, etc. if it is possible,
or for subjective reasons, not to water after sowing, sowing between 5-10 November can also
achieve high yields. In low-lying areas, irrigation after sowing is a prerequisite. At the optimum
time, in the sown areas, shoots and lateral roots are formed on the plants until frost and business
appear. Plants that are watered late or not at the right time will not be able to become bushy and will
become weak. Such plants are not frost resistant and most of the plants are destroyed by frost,
creating a thin layer in the field. Productivity and yield fall. Early drilling is also not considered
advisable. Early sowing does not create the necessary conditions for the growth and development of
autumn wheat. Such crops are susceptible to rust diseases and are heavily damaged by Hessian and
Swedish flies [12].

We will take note of this in the control measures below. Therefore, in the irrigated lowlands of
Ganja-Gazakh, mid-October to the first ten days of November is considered the most favorable time
for sowing wheat [11].

As for the sowing norm of autumn wheat, from the literature, experiments, our observations,
and research, we conclude that the sowing norm depends on the fertility of the soil, the degree of
fertilization of the field, the duration of sowing, the biological characteristics of the varieties, the
mass of 1000 pieces of seed, seed purity, seed germination, sowing relief, leveling, sowing This can
vary significantly depending on the method and other factors. It should be borne in mind that if the
sowing rate is too low, the plants will be sparse and the conditions for weed growth will be
favorable [15].

If the seeding rate is too high, the plants will be dense, there will be no good cover, there will
be a lack of water and nutrients in the soil, there will be no weathering, and diseases and pests will
be more common. As a result, yields are low. For this reason, it would be advisable to apply to the
central agricultural centers of the Ministry of Agriculture in the regions and to obtain a document
indicating the quality of the seed sown, to analyze the pre-sowing seed samples in the laboratory of
the State Seed Inspectorate of the region [14].

This document records the germination capacity of the seed, purity, grade, number of weed
seeds in 1 kg of seed, the mass of 1000 grains, economic suitability of the seed, infection with
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diseases and pests, and other indicators. The optimal sowing rate in the irrigated area of Ganja-
Gazakh in the Azari, and Nurlu 99 varieties we observed, is recommended to sow an average of
200-220 kg of seed per hectare. In this case, 1 hectare can receive 5 million sprouts, resulting in
high yields, although the potential yield of these varieties is estimated at 70-80 or even 90 centners
per hectare. If we follow the norms we have established, it is possible to obtain a harvest of 50-60
centners per hectare, depending on the technology used to grow autumn wheat. In simple terms, this
means that 1 hectare can produce 5-6 tons of wheat, which can be used both in the bread industry
and for animal feed. Once the seed rate has been determined, the next step is to spray and drill the
seed with a controlled drill. Seeds are sown using the usual row method [3, 10].

In mechanical composition, it is recommended to bury to a depth of 5-6 cm on light soils and
3-5 cm on medium-heavy clay soils. One of the main problems in achieving high yields of autumn
wheat is the preparation of seeds for sowing. The seed must be protected from seed-borne diseases.
This can be powdery mildew, rust, etc. For this purpose, new medicines can be used, such as 15%
Baytan (2 kg/ton), Vitavaks 200 (3 1/ton), Dividend (2 1/ton), and others, which have a systemic
effect. It is sufficient to treat the seeds with medication. After sowing the medicated seeds with the
seed drill, the irrigation ditches are opened, taking into account the relief of the area, and the seeds
are sown at a rate of 600-800 m>/ha. Depending on the weather conditions, 3-4 liters of water are
applied to autumn wheat. Irrigation I is not considered vegetation water, as it is called crop water,
because it is applied after the seed has been sown, i. e. before the seed has germinated. Therefore,
irrigation II, i. e. vegetation water I, is carried out during the stem formation phase, at 700-800
m’/ha. II vegetative water 800-900 m’/ha is provided at the spike observation stage, Il vegetative
water 800-1000 m’/ha is provided at the spike flowering stage, IV vegetative water 1000-1100
m’/ha is provided at the spike milk ripening stage, also called grain water. As can be seen, only
4000-5000 m’/ha of water is required for high yields of autumn wheat in irrigated lowland
areas [14].

Between the irrigation periods, which is one of the decisive points, the work for the care of
autumn wheat includes the following [16]:

1. Fertilising during the growing season.

2. Disease and pest control.

3. Application of herbicides to control weeds.

For the varieties Nurlu 99, Qiymatli 2/17, Azari, and Barakatli 95, which we have previously
studied, we have stated above that when phosphorus and potassium fertilizers are applied during
cultivation, N-nitrogen fertilizers should be applied gradually in the form of a 2-part feed. For Nurlu
99 it was concluded that 50 kg of N fertilizer should be applied before the first vegetative water
before the bush period and 50 kg of N fertilizer should be applied before the second vegetative
water in the form of a second feeding. In the Qiymatli 2/17 variety, it is desirable to bring N
fertilization to the spike formation stage before the irrigation of the vegetation at the rate of 60 kg in
the shrub stage before the first vegetation irrigation and 80 kg according to the second fertilization
period. We consider it appropriate to apply nitrogen fertilizer in the Azari and Baraktli 95 varieties
in the form of nitrogen feeding 2 times at the beginning of I and II vegetation water, at the rate of
60 kg per hectare each time [11].

During the growing season of winter wheat, regular observations should be made in the wheat
field. Therefore, if there are signs of disease, immediate action should be taken with the use of
pesticides, while at the same time observing the pests. I would like to note that if we follow the
recommended technology for growing winter wheat, we hope that by growing healthy, disease-
resistant plants, spraying seeds, and observing high agrotechnical rules, the risk of infection with
diseases will be reduced. However, crops can be infected with various diseases and pests from the
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environment due to wind, water, rain, and other natural factors. Therefore, we believe it is necessary
to keep records of diseases and pests that may occur [4, 5].

Brown rust is a disease of wheat. The disease is caused by fungi. It is widespread in lowland
and foothill areas. The disease manifests itself in the form of brown spots on the leaves of the plant.
If such symptoms are found in large numbers, they should be sprayed 1-2 times with Bayleton type
products (0.5-1.0 kg/ha). The fungal disease is caused by fungi. If the disease appears on the ears of
the plant at the beginning of the milk milk-ripening stage, pesticides should be used. Fungi are also
causative agents of dusty wheat disease. This disease also occurs in the sprouting stage. During this
time, if the disease acquires a mass picture, the use of pesticides is mandatory. However, root rot
disease can occur in damp years and places with mold. However, pesticides in our republic are
sufficient for chemical control measures. One of the fungicides that provide long-term protection
against rust disease in cereals is the IMPACT range. The standard application rate for these
pesticides is 0.5 liters of liquid per 1 hectare [4, 7, 13].

Regular monitoring of cereal fields during the winter wheat sowing season is advisable. In our
republic, wheat plants are mostly attacked by Hessian and Swedish flies, grain flies, grain mites,
and grain beetles. However, as mentioned above, it is necessary to start using pesticides
immediately. Otherwise, productivity will be fundamentally affected. If there are a lot of aphids and
grain flies in the wheat field during autumn sowing, it is necessary to switch immediately to a
chemical control method. It is recommended to use the best-selling pesticide 200 SC from modern
preparations. The active ingredient of the pesticide, alpha-cypermethrin, is a liquid that dissolves in
200 g of water per liter and paralyzes the nervous system of the pests, causing their immediate
death. The maximum effect of the drug occurs at a temperature of 15-20°C [4, 13].

It is best to spray between 11 am and midday or between 5 pm and 6 pm, as the temperature
rise reduces the effectiveness of the product. It is not recommended to spray in rainy weather.
Therefore, the day should be chosen according to the favorable weather conditions. This product is
effective throughout the pest’s life cycle. It causes mass extermination of pests by showing an
immediate effect. The standard application rate is 1 hectare poured into 500-600 liters of water and
sprayed in liquid form. It can also be used to control aphids and grain flies in autumn wheat fields.
The active substance of the preparation is Esfenvalerate in the amount of 50 grams per 1 liter. The
form of the preparation is emulsion concentrate. The standard application rate is 200-300 grams per
1 hectare in 600-800 liters of water. Additional indications are indicated on the products. In addition
to disease and pest control, it is also necessary to use chemical methods to control weeds. If there
are large numbers of weeds in autumn wheat fields due to factors such as water, wind, etc., it is
possible to clear the fields of weeds by spraying winter wheat fields with herbicides at a
temperature of 18-25°C in hot weather conditions [11].

Taking into account the fact that the technology of autumn wheat cultivation works in the
Ganja-Kazakh region and the abnormal weather conditions in this region, frequent hail, and rains
when the ears are fully mature, ordinary modern combines such as Class, SAMPO-65, New Holland
are immediately towed to the wheat field. To prevent the wheat from overheating and pests from
attacking it, it is necessary to protect it by turning it into a grain mass in storage. If storage is
necessary, the entire warehouse should be pre-disinfected with special solutions [9].

As a result, we can conclude that winter wheat is a plant demanding water and nutrients.
Therefore, the care of winter wheat crops consists of timely seasonal irrigation, fertilization (N, P,
K), and control of weeds, diseases, and pests. Establishing a pest and disease control system means
collecting an additional 30 percent of the crop.

Taking into account the fact that the chemical composition of the grain of winter wheat is not
constant, but varies depending on the species and variety, climatic conditions, soil fertility, and
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cultivation technology, a technology for growing 4 different types of winter wheat was developed
for the Ganja-Kazakh region to obtain high-quality grain, which allows obtaining an average yield
of 50-60 centners from 1 hectare.

As winter wheat is a demanding crop for mineral fertilizers, one of the most important factors
was to determine the norm for N-nitrogen, P-phosphorus, and K-potassium fertilizers. It is
important to know that autumn wheat extracts 25 to 34 kg of N, 19 to 20 kg of P, and 13 to 19 kg of
K from the soil along with 1 ton of grain. In turn, we can determine how many kg of N, P, K (in
physical weight) need to be applied to 1 ha of winter wheat to obtain 40 cents of yield.

In conclusion, we can say that if farmers, entrepreneurs, and producers of winter wheat grow
autumn wheat based on technology, they will get a rich and high harvest. In addition, the
technology of winter wheat cultivation can serve as a production map for wheat producers. The
article can also be used in research work.
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Tashkent, Uzbekistan, boltaev.botir@tdau.uz

Annomayus. J17ia MOTy4eHHs] BBICOKOTO Ypo)Kas HEOOXOAMMO BECTH HAyYHO-OOOCHOBAaHHYIO
00pr0y ¢ BpeaHbIMU opraHu3MaMu. J{ns 3(h(EKTHBHOTO BBIMTOIHEHUS 3AIMUTHBIX MEPONPHUATHN
HEOOXOIMMO 3HATh BHUJIOBOW COCTaB, TOMOBOM LUK Pa3BUTHS, YCIOBHUS, CHOCOOCTBYIONIME U
MOJABIISIIONINE PAa3BUTHE BpeAuTese M Bo3OyauTesneil Oose3Hell, uX BPeIOHOCHOCTh, METOABI U
cpeactBa OopbObl ¢ HUMHU. baxueBble M THIKBEHHBIE OBOIIHBIE KYIBTYphl MOBPEKIAIOTCS
MHOTOSITHBIMH COCYIIMMH BPEIUTEISIMU, MAapa3sUTUPYIONIMMU U Ha JApYyrux Kynbrypax. Haubonee
pPacTpOCTPAaHCHHBIMH M3 HUX SIBJISIOTCS OaxdeBas Tiisi, OCTOKPBUIKA, MMayTUHHBIA KIICI], Ta0auHBIH
TPUIIC, KJIOMBI.

Abstract. To obtain a high yield of these crops, it is necessary to conduct skillful science-
based pest control. For the effective implementation of protective measures, it is necessary to know
the species composition, the annual cycle of development, the conditions that promote and suppress
the development of pests and pathogens, their harmfulness, methods and means of combating them.
Melon and pumpkin vegetable crops are damaged by polyphagous sucking pests that also parasitize
other crops. The most common of them are melon aphid, whitefly, spider mite, tobacco thrips,
bedbugs.

Kniouesvie cnosa: HacekoMble, KIS, Y30€KHUCTaH.
Keywords: insects, mites, Uzbekistan.

BoznenbiBanne 0axueBbIX U THIKBEHHBIX OBOILIHBIX KYJIBTYpP B OTKPBITOM IPYHTE Y30eKucTaHa
OCYILECTBIISIETCS NPU BBICOKOM TEMIIEpaType, CPAaBHUTEIBHONW BBICOKOM BIIAKHOCTH IIOYBBI, YTO
OJaronpuATCTBYET pa3BUTHIO BpeauTened M Bo3Oyaurtened OonesHed. Kaxmoil mouBeHHO-
KJIMMaTHYeCKON 30HE M KaXIOW KYIbType CBOICTBEHHBI CBOM BpeIUTENH U OOJIE3HH, KOTOpbIE
BeAyT cebs MO-pa3HOMY, NMPHHOCAT pa3iuyHbi Bpena. s mojydeHus: BBICOKOTO ypoxasl 3THX
KYJIBTYp HEOOXOAMMO BECTH YMENIYI0 HaydHO-0OOCHOBAaHHYIO OOpbOy C BpPEIHBIMH OpraHHU3MamH.
g 3¢deKTUBHOTO BBINOIHEHMS 3AIIUTHBIX MEPONPHUSITHI HEOOXOIMMO 3HATh BUAOBOM COCTaB,
rOJIOBOM ITMKJ PA3BUTHS, YCJIOBHS, CIIOCOOCTBYIOIIME U IMOJABIISIONINE PAa3BUTHE BPEAMUTENEH U
B030ynuTeNel 0one3Hel, uX BpeIOHOCHOCTh, METOBI M CPeCTBAa OOPHOBI C HUMHU.

baxueBble U THIKBEHHBIE OBOIIHBIE KYJIBTYpbl MOBPEXKIAIOTCA MHOTOSIHBIMH COCYLIUMH
BpEIUTEISIMU, TApa3sUTUPYIOIUMU U Ha JAPYrux KynbTypax. HauOonee pacnpocTpaHEHHBIMHU W3
HUX SBJSIOTCA OaxueBas Tuisl, OEIOKPBUIKA, TayTUHHBIHN KJIell, Ta0auHbIN TPUIIC, KIIOTIBI.
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B IlenTpanbpHoii A3uK HAaHOCUT OOJIBIIION Bpem OTypIly, 0aX4eBbIM KYJIbTYpaM, MacICHOBBIM
OBOIIHBIM PAaCTEHUSM B OTKPHITOM U 3alllMIIEHHOM IpyHTe. [loBpekaaer MHOTHE Apyrue COpHbIE U
KYJIBTYpHBbIE pacTeHus. PacTeHust OTCTalOT B pOCTE, 3aBsi3U OIAJAIOT, IUIOBI HEJOPA3BUBAIOTCS.
[Ipy 3HAYUTENLHOM 3acelieHUW TISIMU HAa MECTax IMOPaKEHUsl TOsBIsETCS OenoBaThlii HAJIET,
KOTOpBIM oOpa3zyeTcst canpoTpodHbIMM TrpuOaMu, pPa3BUBAIOIIUMUCS Ha BBIICICHUSIX TIEH.
OOpazoBaHue HajeTa BbI3BIBACT HapylleHHe (U3MOIOTHUECKUX TmpoleccoB. baxueBas, wumm
XJIONIKOBAsi TJSl 3UMYET MPEUMYIICCTBEHHO HAa COPHSKaX B BUAC JIMYUHKUA, HUM(]BI U HWMaro.
Pa3mHo)xeHHe BeCHOW HaAuMHAETCS MPU YCTAHOBIEHUU CpelHecyTouHOl Ttemmeparypel 12°C.
Mosonbie TUYMHKH CBETJIO-3€JICHBIC, 00JIee B3pOCIible — jKelTo-3eneHble. Jlnunaku uepes 10-15
IHEN mpeBpalaloTcs B IKUBOPOMSAIIMX caMOK. [loaToMy Ha pacTeHusx B OBICTPBIA CpOK
0o0pa3yloTcss MHOTOYMCIICHHBIC KOJIOHWUHM TJIEH pa3HbIX BO3pacToB. ONTHMANbHBIMH SBISIFOTCS

temmneparypa 23-25°C, OTHOCHUTENIbHAsI BIAXKHOCTh Bo3nyxa — 80-85%. B teuenue ce3ona B
VY36ekucrane OaxyeBas T mgaeT 16—20 MOKOJIEHMA, B CTpaHaX C YMEPEHHBIM KJIMMAaTOM — JI0
10 [5].

N3 npupomubix 0coOEHHO OOJIBIIOE 3HAYEHHE WMEIOT KOMApWUKH M3 CEMEHCTBA TraJuIMII,
JUYUHKH MYX-)Kypuajok u OoxKbel KOpoBkH. [Ipm mMaccoBOM pa3MHOXEHHH KOMapUKH, OO0XKbU
KOPOBKH U MX JJMYUHKU B TEIUIUILIAX MOTYT MOJTHOCTHIO YHHUTOXUTH BpeauTens [8].

Baxuneimmmu npodunakTH4ecKuMU MepamMu OOpbOBI SBISIOTCS YHUYTOXKEHHUE COPHSKOB, Ha
KOTOPBIX pa3BHBACTCs OaxyeBas WM XJIOMKOBAs TJsi BECHOM M B Hauaje JieTa, YJaJeHUE C MO U
VHUYTOXKCHUE PACTHUTEIBHBIX OCTATKOB, JME3MH(EKIUS TEIUIAIl WHCEKTUIUAaMu. [Ipu mosBieHun
BpenuTeNe MPUMEHSIOT HCTPEOUTETbHBIE MEpbI, HCIONB3YsI OHUONOTHYECKHE M XUMHUYECKUE
cpeacTBa 3amuThl pactenuit [10].

[IpoTuB Tiei HA TEIUIMYHON KYJIBType W3 OHMOJOTHMYECKHX CPEACTB OOpHOBI MPUMEHSIOT
OOKBMX KOPOBOK, 3JIaTOIIA30K, SHTOMOGAroB Aphelinus W MUKpOMyca, XWIIHBIX TaJUIAIL
Aphidoletes aphidimyza, xuuHoro kiona makponodyca u Hae3gHHKa U3 pona Aphidius. Ilpu
HE00XOUMOCTH SHTOMO(]AroB BBITYCKAIOT HECKOJIBKO pa3 [ 1, 2].

W3 XxuMmudYecKkux CpeACTB MPOTHUB TICH Ha MOoceBax O0ax4YeBBIX W THIKBCHHBIX OBOIIHBIX
mocniunan 20% c. 1. B 103¢€ B oTKpbiToM rpyHTe — 0,6—1,2 n/ra Ha orypue, 0,4—1,0 51/ra Ha qpIHE U
apOy3se, B 3amMIeHHOM TpyHTe — 2,4-3,6 11/ra Ha orypiie nupakc 25% k. 3. B no3e 0,64—0,8 n/ra
Ha OTYypIIE B 3aIIUILIEHHOM TPYHTE.

Opamxepeiinas Oenokpeuika — Trialeurodes vaporariorum 1lo TUIIEBOM crienUanu3ain
OeNoKpbUIKa SABISETCA MMPOKUM moiudaroM. M3 oBOLIHBIX KynbTyp O€lNOKpbUIKAa OOJbIIE BCEro
MOBPEXKIAeT TOMAThl, B MEHbILIEH CTEMEeHH — OTYpIlbl, calar, cenpiaepei, dacoms. B temmuiax
OeNOKphUIKa BCTpEYaeTcs TMOYTH MoBceMecTHO [6, 9]. B ycnmoBusx Ttemnury OemoKpbUIKa
pa3BUBaeTCA B TEUYECHHE BCEro roaa, napas 10—15 mokonenuii, 0COOEHHO MHOTOYHCIICHHA OHA BO
BTOpPOH TOJIOBHHE JIETa U B HadaJie OCEHH. Ha MOBPEXIEHHBIX JIMCThSIX MOSABISIOTCS JKEITOBATHIE
MATHA, KOTOPBIE MMOCTENIEHHO YBEIWYUBAIOTCS B pa3Mepe, U JUCThS yBSAIOT. BeMTOKPBUIKU KUBYT
Ha HIDKHEH cTopoHe JncTheB. CTemeHb BPEAOHOCHOCTH TEIUIMYHOW OETOKPBUIKM Ha pPa3HBIX
KYJABTYpax 3aBUCHUT OT TUIOTHOCTH TOMYJISIIHA BPEAUTENS, a TAK)KE HHTCHCUBHOCTH BBIJICIICHUS €€
JUYMHKAMHA KHJIKUX JIAIIKKX ~CaXapuCTBIX BBUICICHHWM, KOTOpas 3aBUCHUT OT BHJIOBOM
MPUHAIJICKHOCTH TIOBPEXKAAeMO KYJIBTYphl. DTO SIBISETCS OMHON W3 MPUYMH HEOIWHAKOBOTO
HSKOHOMHYECKOTO TOpOTa BPEJOHOCHOCTH (uTodara Ha Pa3NUYHBIX KyIbTypax. [[is Tomata oH
coctasisieT 10, msa orypra — 50—60 B3pocnbix ocobeit Ha onuH Juct 8, 10, 11].

C macTyrmieHHneM HOBOTO C€30HA CaMKHM OTKJIQJIBIBAIOT SIHIla HA HUIKHIOK CTOPOHY JIMCTHEB
rpynnamu no 10-20 5k3., pa3memias ux KoabloM. OTpOAMBIIMECS JIMYMHKH IMPUCACHIBAIOTCS K
mucThsaM. [locne AByX NHHEK JTUYMHKHU MPEBPAIIAIOTCS B HUMQBI, a TMOCIEAHHE — BO B3POCIBIX
HacekoMmbIxX. OnHa camka 3a 25—30 mHei )xu3Hu oTkiIaaeBaeT B cpeaaeM 130 sui (Tabmura).
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Tabmuma
BCTPEUAEMOCTDB COCYIIINX BPEI[I/ITEJIEPI HA TOMATE U BAXYEBBIX KVJIBTYPAX
B TEIUIMIAX 11 HA OTKPBITOM I'PYHTE (2018-2020 rr.)

Bpeoumenu Bcempeuaemocmo
momam baxyegvix Kynbmypol
OMKp. 2pyHm  Menauybl  OMKp. 2PYHm  Menauysl

baxuesas s Aphis gossypii Glover, 1877 +++ +++ +++ +++
[Maytuussni ke Tetranychus urticae Koch, ++ + +++ ++
1836
Ta6aunsrii Tpurnc Thrips tabaci Lindeman, 1889 +++ ++ +++ +++
Opamxepeiinas 6enokpeiika Trialeurodes +++ +++ ++ +++

vaporariorum (Westwood, 1856)

YcnoBable 00603HaUeHUs: (+) — penko, (++) — cpenuee, (+++) — gacto

Bcenen 3a okoHUaHMEM ce30Ha B TEIUIUIAX HEOOXOIUMO yOpaTh M YHUUTOXHUTh PACTUTEIIbHBIE
OCTAaTKU U TMPOBECTU JE3MH(EKIUIO TEIUIML MHCEeKTULMAaMH. Henb3s nomyckarb copepikaHus B
OBOUIHBIX TEIUIMIAX LBETOYHBIX KYJIbTYp. XOPOILIME pPE3YJAbTaTbl JAET BKJIIOUEHUE B BEUEpHEE
BpeMs JIaMII C OPAaHXEBBIM CBETOM U pa3BEIIMBAaHUE PSIIOM C HUMM KJIEHKMX JIeHT. bermokpbuika
XOpOILIO JIETUT Ha OPAaHXEBbII CBET M MajaeT Ha Kieilkyro JeHty. IIpuMeHstoTCcs Takke
UCTPEOUTEBHBIE MEPBI OOPHOBI OMOJIOTHYECKUMH M XUMHUYECKUMH cpesicTBamu [3, 4, 7]. B 6opboe
¢ OEJOKPBUIKON YCIEIIHO MPUMEHSIOT OMOJIOTHYECKUH METOJ C HCIIOJIb30BAaHHEM SHTOMO(DAroB
SHKap3UU U Makpoiogyca.

OOBIKHOBEHHBIN NAyTUHHBIN Kiel] — Tetranychus urticae (cuHoHUMBIL: Tetranychus telarius,
Epitetranychus altheae) (ceMeWCTBO MAayTHMHHBIX KIICIIEH, OTPSAJ IMAyKOB). DTOT MHOTOSIHBIN
BpEIUTEIb LIMPOKO PACIHPOCTPAHEH B OTKPHITOM U 3alIUILEHHOM IpyHTe. MOXET NmuTarbcsl Ha
oonee yem 200 BumoB pacteHuid u3 30 OoTaHWYecKHMX ceMeWcTB. [IpeamodynTaeT mMUTaThCA B
OTKPBITOM I'pyHTE Ha 0axueBbIX KyIbTypax, (pacoimu, cenpaepee, 6akiiaxaHe, kaprogeie, Tomare u
apyrux. JKMBYT M HUTarOTCS KJEIIM Ha HUXKHEH CTOpOHE JINCThEB, OIUIETass UX MOBEPXHOCTh
TOHYANIIEH TayTHHON. Y MOBPEXACHHBIX PACTEHH HAOMIONaeTcs OmaJeHUE IBETKOB, 3aBs3EH U
IJI0/I0B, BCIIEACTBUE KOTOPOTO CHUYKAEeTCs ypoxkail. [Ipu cruiibHOM NOBpeXA€HUH BO3MOKHA THOEIb
Bcero pacrenus. CHmxeHne ypoxkaiHoctu gocruraet 30-50%.

3UMYIOT OILNIOJOTBOPEHHBIE CAMKHM B ILEJSX TEIUIMIL, IOJ KOMOYKAMH IIOYBBI, IO CyXUMH
pPacTUTEIbHBIMU OCTAaTKaMH; B OTKPBITOM TPYHTE, KpOME TOr0, B TIOBEPXHOCTHOM CJIO€ MOYBBI Ha
myonHe 3—6 cM. 3uMYyIOLIME OIUIOJOTBOPEHHBIE CAMKH HE HYXAAIOTCS B NUTAaHUM WU HE
Pa3sMHOXKAIOTCS; YCTOMUUBBI K BO3JEMCTBUIO HEONArONPHUATHBIX YCIOBMH. MHOTHME M3 HMX MOTYT
MIPOAOJKUTENBHOE BpeMs BBIJIEPKUBaTh TeMmmeparypy MuHyc 27°C, B TO BpeMs Kak aKTHBHBIE
¢dopmsbl kiemelt noru6art npu MuHyc 1-3°C. KopoTkuii 1eHb BBI3bIBAET YXOJ CAMOK Ha 3UMOBKY,
HO NpH BBICOKUX Temmneparypax (25°C) nmayTuHHBINA Kilel] MpooiKaeT pa3BUBAThCS HE3aBUCHMO OT
JUIMHBI JHSA. OTO HaOmofaeTrcs B YCIOBHMSX 3MMHUX TEIUIMII M JIOJDKHO YYUTBIBAThCS IPHU
paspaboTke cuctembl 00ppObl. OnTHMAaNbHAs TEMIepaTypa A pa3BUTHUS MayTHHHOIO Kiemna 28-
30°C, oTHOcHTeNbHAsI BIAXXHOCTh Bo3nyxa — 35-55%. Ilpu 50°C nuuuHKH M B3poOCible Kiemu
4yepe3 CYTKU MOTH0aroT.

B kauecTBe peryiasTOpOB UMCIEHHOCTH MAayTMHHOIO Kiella HauOoJiblliee 3HAU€HUE UMEIOT
Stethorus punctillum u3 cemeiictBa Coccinellidae, ranmuusl Arthrocnodax, Oligota u3 cemeiicTBa
Staphylinidae, knomnsl Anthocoris, xumnele kinemu Phytoseiidae, 31arornaska. YepenqoBanue cuibHO
MOPAXKAIOIIMXCS KYJIBTYp CO €1a00 MOPaXKaroIMMUCS, YHHYTOXXEHHE PACTUTENBHBIX OCTaTKOB,
O0oppba C copHSKaMM B TEIUIMIAX M Ha MNPWIEralollUX YYacTKaxX, ylajJeHHe eJUHUYHBIX
MOPaXEHHBIX JTUCTHhEB, N€3UH(EKINS TeIIUL. B OTKpbITOM IrpyHTE — INIyOOKas 3510eBasi BCIallKa.
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B oTKpbITOM IpyHTE MPOTUB MAyTHHHOIO KJEIla BBITYCKAIOT 3JIaTOINIa3Ky B COOTHOILIEHUU C
Bpenutensimu 1:10 unu 1:15. B 3amuineHHoM TrpyHTE OPOTUB MAyTHHHOTO KJIEIla MPUMEHSIOT
XuImHoro knema Phytoseiulus persimilis Athias-Henriot, 1957, u3 cemeiictBa Phytoseiidae.
Pa3BogsT ero B OTI€NbHOM TEIUIMIIE HA TAYTUHHOM KJIELIE.

B Oopb0Oe ¢ mayTMHHBIM KIIEIIOM MPUMEHSIOT TakKe OMOJOTHYECKUN HHCEKTOaKapULIUI
kuieyHoro gaeiictsust guroepm 0,2% koHueHTpauud. M3 XumMudeckux cpeincts OopbObl ¢
MAyTUHHBIM KJICIIOM PEKOMEHIYETCs MPUMEHEHHME CIEAYIOIIMX HHCEKTOAKAPUIUAOB: BEPTUMEK
1,8% k. 3. — 0,35-0,40 n/ra, pybanon 57% k. 3. — 2,4-3,6 11/ra Ha OTYypIIC B 3AIUIIICHHOM TPYHTE
n 0,4-1,0 n/ra Ha apiHE W apOy3e OTKPBITOTO rpyHTa, cepa mojoras — 20-30 kr/a, U3BECTKOBO-
cepabiii otBap (MCO) B xonmentpauum 0,5-1,0° mo bome. Pacrenust Hamo oOpabaTwiBaTh Tak,
4TOOBI 51]] II0T1aJ]I HAa HUKHIOIO IIOBEPXHOCTH JINCTHEB, II€ HAXOAUTCS BpeauTens. Ha npuycaneOHbIx
ydacTKax B OOppOe ¢ MayTHHHBIM KJICHIOM HPUMEHSIOT ONpPBICKMBAHWE PACTCHUN OTBAPOM WIIU
HaCcTOEM M3 4enryu jyka wim yecHoka (200 r yenryu Ha 10 1 BojbI).

Tabaunsii Tpunc — Thrips tabaci (cemeiictBo TpuncoB — Thripidae, oTpsg
O6axpomuarokpbeuibie Thysanoptera). Tpunc 1mo NHIEBO# CreUATH3AIMH OTHOCHTCS K IITHPOKUM
nonudaram. B paiioHax yMEpeHHOT0 M KAapKOrO KJIMMara paclpoCTPaHEH B OTKPBITOM U
3alMIIEHHOM TPyHTE, B palioHaX XOJOAHOTO KiiMMara — B Terumiax. [loBpexaaer Tomar, orypeti,
Tabax, JIyK, XJIOMMYaTHHK, COI0, apOy3, KamycTy, KapTodeiab, MHOTHE I[BETOYHbIE KYIBTYPHI U JP.

JIMUMHKM M B3pOCIbIE TPHUICHl MUTAIOTCS HA HUKHEW CTOPOHE JIMCTHEB M COLIBETHUSX,
MOBPEXKIAIOT IMOKPOBHBIE TKAHU W BBICACHIBAIOT COKM U3 TKAHEH pacTEHMi, BbI3bIBAs MOSIBICHUE
0enoBaThIX OOECIIBEUYEHHBIX MATEH, MPHOOPETAIONIMX B JalbHEiIIeM pxaBblii IBeT. PacteHus
3aJIepP’)KUBAIOTCS B POCTE, JHCThsl CTAHOBATCSA XpYNKUMH. [Ipyu CHIBHOM MOBPEXKICHUHU JIUCThS
KEJTEIOT, UCKPUBJISIFOTCSI M 3aChIXalOT, PE3KO YXYIIIA€TCs KauyeCTBO HPOAYKLUHUHU WU CHMUYKAETCS
ypokallHOCTb. BpenoHOCHOCTh TpuIca yCyryosisieTcsi elle M TE€M, YTO OH IepelaeT BUPYCHbIE
00J1e3HU, B YACTHOCTU BUPYC OPOH30BOCTH TOMara M BUPYC MO3AaUKU OTypla. 3UMYIOT TPHUIICHI B
CTaJIuM B3POCIOr0 HACEKOMOTO B BEPXHEM CJIOE€ MOUBHI U O]l PACTUTEIbHBIMU OCTAaTKaMH, a TAK¥Ke
O]l CYXMMHU YELIysSMHU JYKOBUI[ B XpAaHWJIUINAX JIyKa, B TEIUIMLIAX — B pa3JInyHbIX 1iensax. Ha myke
IIpu XpaHeHuu npu temmneparype 17-20°C m B Temnuuax TPUIIC NUTAETCS U Pa3sMHOXKAETCA B
TE€YEHUE BCEH 3UMBI.

B VY30ekucrane Tpumc B OTKpPHITOM TpyHTE MOsBIsSeTCs B Hauaie ampens. MaccoBoe
pa3MHOXKEHHE €ro MpPOUCXOAUT B Hioje. B okTsaOpe OH yxXoauT Ha 3UMOBKY. OnTHMaibHBIMU
YCIOBUSAMHU JJIsl pa3BUTHs TabauHOro Tpumca sBiserca Temmeparypa 25-30°C, mpu koTopoi
HaOMOaeTcss MaKCUMallbHasgs  CKOPOCTh  pa3BUTHA. [loBBIIIIEHHAss BIAXXHOCTh  CHIDKAET
m1040BUTOCTh Bpeautens. [loBeimenue temmneparypel g0 40°C yrueraer ero pasButue. Ha
YHCJIEHHOCTh Ta0AauyHOTo TPUIICA BIMSIOT €0 XMIIHUKM W MapasuThl, KOTOPHIX HACUUTHIBAETCS
6osee 40 BumOB HacekoMblx M kiemei. K Hambonee >pPeKTUBHBIM M3 HUX OTHOCATCS: KJICLIH
Amblyseius mckenziei, A. cucumeris u xnon Orius niger. VI3 npodpuiakTuueckux mep OOpbObI
pEKOMEHAYETCS] IPUMEHSITh YepeloBaHUE KYIbTYP, U30JISAIUI0 TIOCEBOB Tabaka, pa3MeliaTh OCEBBI
orypua ¥ 0Oax4eBbIX BJAJM OT IOCEBOB JyKa., NIyOOKyIO 350JIeBYyI0O BCHAILIKY, YHHUYTOXEHHE
PaCTUTENBHBIX OCTATKOB, CUCTEMATHYECKYyt0 O0pbOy C COPHIKaMHM, Ne3UH(PEKIUI0 TEIUTUI] U TOYBBI
B HHUX cpa3y Ioclie IMoclenHero cobopa ypoxas mnyrem omnpbsickuBanus 0,15% pactBopom
kapbodoca, Mepsl IO MPEIOTBPALICHUIO 3apaKEHHOCTH paccajibl, 00e33apakuBaHHUE JIyKa B
XpaHWINILAX OKYpUBAaHUEM CEPHHUCTHIM ra3oM, ONPBICKMBaHHE paccajbl B BO3pacTe 2—3 JIHMCTHEB
0,2% smynbeun kapoodoca. Ilpu nosBIeHNN TEPBBIX 0YaroB BPEAUTENsE HEOOXOAUMO NMPUMEHSATh
UCTpeOUTENbHbIE MEPhI IyTeM HCIOJIb30BaHUS OMONOTHYECKUX M XMMHYECKUX CPEICTB 3alllUThI
pacTeHui.

W3 Ononornyecku cCpeicTB B 3alllMIIEHHOM I'pPyHTE Haubosee pacnpoCTPaHEHO MPUMEHEHUE
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XMIHOTO Kiema aMmOmuceidyca MakkeH3W. XUILHBIA 00pa3 JKU3HU y HEro BeAyT IPOTOHUM(BI,
nedToHnM(bl ¥ B3pocible kiemy. Camka €XeCyTOYHO YHMUTOXKaeT Oojee 7 JIMUMHOK TPHIICA,
MHOTJA IHTAaeTCsl M siflaMu. BBITycKaloT amOmmceilycoB B KommuecTBe 2 ceMeil Ha 100 cm’
JIMCTOBOM MOBEPXHOCTH, UM B COOTHOUIEHUH XUUTHUK-XepTBa 1:1 u 1:2. VI3 xumMuueckux cpeacTs
IPOTUB Ta0a4HOIo TpHICAa B Y30eKHCTaHEe pa3pelieHO IPUMEHSTh Ha Oryplie B OTKPHITOM I'DYHTE
bybanon 57% k. 3. B no3e 0,6-1,2 n/ra, B 3amuiienHom rpyute — ¢ydanon 57% k. 3. B no3e 2,4-
3,6 n/ra, nupakc 25% k. 3. — 0,64-0,8 n/ra.

Takum 06pa3zoM, MOXKHO CAETATh 3aKIIFOYEHUE O HEOOXOIMMOCTH KOMIUIEKCHOTO IPUMEHEHHUS
BCEX METOJOB 3alllUThl PACTEHHH B OOpbOE C BpEAUTENIIMU CIOCOOCTBYIOLIMMHU HOJIYYEHUIO
BBICOKOT'O 3KOJIOTHUECKH O€30I1aCHOrO YpO’kasih OBOIUHBIX M Oax4eBbIX KYIBTYP B OTKPBITOM HU
3aKpBITOM TPYHTE.
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AGRIS L72

SMUJTEMUOJTOTUYECKAS CUTYAIIUS CAJIMOHEJLIE3A B ITYEJTOBOIYECKUX
XO03AMCTBAX IOI0-BOCTOUYHBIX PANOHOB A3EPBAMIKAHA

©lonanviesa @. P., A3epbatiodicanckuili 6emepunapHulil HAyYHO-UCCLe008AMENbCKUNL UHCIMUNYM,
2. baxy, Azepbatioscan, farida_asadova@rambler.ru

EPIDEMIOLOGICAL SITUATION OF SALMONELLOSIS
IN BEEKEEPING FARMS OF SOUTH-EAST REGIONS OF AZERBAIJAN

©Gyulalyyeva F., Azerbaijan Veterinary Research Institute,
Baku, Azerbaijan, farida asadova@rambler.ru

Annomayus. CtarTbsi TOCBSIIICHA HW3YYEHHUIO CajJbMOHEJUIE3a MMYel B MYETOBOAYECKHUX
X034HMCTBAaX CEBEPO-BOCTOYHBIX paiioHOB AsepOaiipkaHa. B pesynbrare uccieqoBaHUH,
npoBefeHHbIX 2013-2021 rr. B MYEIOBOJYECKUMX XO3AHCTBAaX CEBEPO-BOCTOUHBIX pPAalOHOB
AzepbaiikaHa yCTaHOBIIEHO, YTO CAIbMOHEIJIE3 UMEET IIMPOKOE PACHPOCTPAHECHUE U MPUUHHSIET
MMYENIOBOACTBY  CYIIECTBEHHBIN SKOHOMHYeckuil ymep0d. MccrnenoBaHuss MpPOBOAUIINCH B
MMYEJTOBOUECKUX XO3SIMCTBaX y MUe TOHArKEHJCKOW MOMYNISINN 0031arckoil KaBKa3CKOW MOPOIbI
Apis mellifera subsp. caucasica Gorbachev, 1916. HccnemoBanuch 720 MUENTHHBIX CEMEH.
3apaxeHHOCTh B ['ycapckom paiione coctasiser 62,5%, B Xaumazckom — 37,5%, B ['yOuHCKOM —
75,0%. N3yuyeHa ce30HHAs JUHAMUKA, CTEIIEHb PACIPOCTPAHEHUsI MHBA3UU 10 BBICOTHBIM IOsSICaM B
3aBUCUMOCTH OT CHJIbI TYEIIMHBIX ceMel. B 3aBUCHUMOCTH OT CHIIBI ITUen JUHAMUKA CaJlbMOHEIIe3a
B ITYCIIMHBIX CEMbSIX 0CIa0EBaET C MOTEIJICHUEM MOTObI, TO €CTh C MapTa 1Mo Mail Mecsisl. Tak, B
Mae CpeHsisi 3apaXCHHOCTh B CEMbsSIX ClIa0oro murtaHus coctaisier 18,47%, B ceMbix CpelHero
nutanust — 12,77%, B cembsix cunpHoro nutanus — 10,53%. Pacnpoctpanenue u pa3BuTHE
caJbMOHEeIIe3a 00pPaTHO MPOTMOPIIMOHAIBHA TOBBIIIICHUIO TEMITEPATYPhl OKPYXKAIOIIEH CPE/IbI.

Abstract. The article is devoted to the study of bee salmonellosis in beekeeping farms in the
north-eastern regions of Azerbaijan. As a result of studies conducted in 2013-2021. in the
beekeeping farms of the north-eastern regions of Azerbaijan, it has been established that
salmonellosis 1s widespread and causes significant economic damage to beekeeping. The studies
were carried out in beekeeping farms with bees of the Gonagkend population of the Bozdag
Caucasian breed Apis mellifera subsp. caucasica Gorbachev, 1916. 720 bee colonies were subjected
to research. Infection in the Gusar district is 62.5%, in Khachmaz district — 37.5%, in Guba district
— 75.0%. The seasonal dynamics, the degree of spread of invasion along the altitudinal zones,
depending on the strength of bee colonies, were studied. Depending on the strength of the bees,
the dynamics of salmonellosis in bee colonies weakens with warming weather, that is, from March
to May. So, in May, the average infection in families with poor nutrition is 18.47%, in families with
average nutrition — 12.77%, in families with strong nutrition — 10.53%. The spread and
development of salmonellosis is inversely proportional to the increase in ambient temperature.

Kniouesvie cnosa: MCIOOHOCHBIC ITYCIBbI, CaJIbMOHCIIIIC3, MMAaCCKU, JSIMUACMHOJIOTHA, MCA,
CUCTEMBI BEACHUSA CCIIBCKOT'O XO3SHCTBA.

Keywords: honey bees, salmonellosis, apiaries, epidemiology, honey, farming systems.
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[TuenoBoACTBO — OAHA W3 OYECHBb MPUOBUIBHBIX OTPACIICH CEITbCKOTO XO3SAHCTBA, KOTOPAs
3aHUMAETCSl Pa3BEJCHUEM ITYeN C LENbI0 MOJTYyYEeHUs MeJa — SKOJIOTMYECKH YHCTOrO MUIIEBOTO
MPOAYKTa, MUYETUHOTO sAa, IIUPOKO MCIHOJIB3YeMOT0 B MEAMIIMHE Jis JICUCHUS MHOTHX
3a00JIeBaHUM, MUYEIMHOTO BOCKA, I[BETOYHOM MBLIBIBI, MPOIOINCA, MUEIMHOIO MOJIOKa M piala
IpYTUX TPOAYKTOB. B COBpeMEHHYIO 510Xy HWHTCHCH(HKAIMK I[0Jb3a OT IYEIOONbUICHHUS
SHTOMO(WILHBIX (HACEKOMOOIBUISIEMBIX) PACTEHHUH: IUIOJOBO-SATOIHBIX, 0aX4eBBIX, KOPMOBBIX,
TEXHUYECKUX U APYTHX CEJIbCKOXO3SMCTBEHHBIX PACTEHUNW — B MOBBIIICHUH UX MPOAYKTUBHOCTH
BBIIIIE, YEM I10JIb3a, OoOecreurBaeMas macekoi B mepuoj ce3oHa. biarogaps muennHoMy ONbLICHUIO
o0ecrieunBaeTcsi CcoXpaHeHHEe OMopazHOOOpas3usi, BOCCTAHABIMBAETCA HKOJOTHYECKUI OanaHc,
3HAQYUTEIBHO TOBBIIIACTCS YPOXKAMHOCTh PACTEHMM, a TaK)Ke IOBBIIIACTCS Ka4eCTBO IUIOAOB U
ceMsH. OnHuM U3 3a00JIeBaHMM, NPENATCTBYIOMIMX Pa3BUTHUIO MYEJIOBOJCTBA, SIBISETCS
caJbMOHEIIe3, KOTOPBINA IHUPOKO paclpocTpaHeH, Kak B AzepOaiikaHe, Tak U BO BceM mupe. Psj
YUEHBIX BHECIM OOJbLION BKJIAJ B M3YYEHHE OMOIKOJOTMYECKUX OCOOCHHOCTEW CalbMOHENe3a,
(bu3HONIOTHH, MPOTYKTHBHOCTH M OOJIE3HEH MEIOHOCHBIX ITYEIl B HAIICH peciyOirKke U pa3paboTke
neyeOHO-TIpopMIIakTHIeCKUX Mep 0oprOEI [1, 2, 4, 5].

Hecmotpss Ha 3TO, McciienoBaHUM IO 3MU300TOJIOTMHM CalbMOHEIIE3a B IUYEIOBOAYECKUX
X034HCTBAaX CEBEPO-BOCTOYHBIX PANOHOB pecryONHKH 0 HAIIUX HCCIEJOBAHUNA MPAKTHUUECKU HE
MIPOBOJAMIIOCH. V3yueHune 3Mru300THYECKOM CUTYaIluU CalbMOHEIIE3a MEIOHOCHBIX ITUel Ha CEBEPO-
BOCTOYHOM uacTH AsepOaiijykaHa [0 BEPTUKAJIbHBIM II0CaM HMMEET OOJbIIOe HAyyHOE W
MIPAKTUYECKOE 3HAYCHHE.

VYuureiBas 310, B 2014-2021 roasl HaMu IpoOBeJeHAa HAaydHO-MCCIENOBaTeNbCcKas padoTra ¢
LETBI0 M3YYEHUS OIU300THYECKOW CUTYallMHM, JUAarHOCTUKH CaJIbMOHEIIe3a, KIMHUYECKUX
MIPU3HAKOB U Psijia APYTrUX OMOIKOJIOTHYECKUX OCOOCHHOCTEH pactpOCTpaHCHHS CAIbBMOHEIIIE3a B
XO035IIICTBaX CEBEPO-BOCTOUHOIO PETUOHA.

Mamepuanvt u memoowl ucciedosanui

Pabora BbimonHena B 2014-2021 rr. B naboparopum otnena «bone3Hu muen U puiO»
AzepOaiipkaHCKOTO BETEpPUHAPHOTO HayYHO-UCCIIEIOBATEICKOIO MHCTUTYTa U B MTYEITOBOTYECKHUX
XO35HCTBaX pPaBHMHHBIX, CPEAHETOPHBIX M TOPHBIX MECTHOCTEHl CeBepO-BOCTOUYHBIX pPaliOHOB
(Xaumasckuit, I'younckuit (cc. Kamxap 3eitn, 3apmabu, Taneim, Tanraanter) ['ycapckuit (cc.
lanamyx, Yabyrny, betok Mopyr) Ucmannnuuckuii (Pycnan).

JUia  ompeneneHus CTENEHU 3apaXCHHOCTH IYEIUHBIX CEMbEH CaJbMOHEIUIE30M OT
120 muenunbix cemeit orOupanu 150—180 mpo6G MepTBBIX M JKUBBIX IYeJ, MOAO3PUTEIBHBIX Ha
caibMoHeme3, a Takxke 10—15 ¢cM KyCOYKOB COTOB M MOMELIAIN B CIELUUAIBHO MOATOTOBICHHbBIE
KapToHHBbIE KOpoOKu. [Ipu Gone3Hu crapbix muen Bblpe3asu 1mo S50 KMBBIX M NABUIMX IMYEN W3
KaXJI0M MUYETMHONW CeMbH, a TaKXKe W3 MOBEPXHOCTHOIO CJIOS cOTa Opaiu KyCOYKH, pazMepamu
10x15 cMm, comepxameit Mea. Ilomemann ux B KOpOOKY M JOCTaBISJIM Ha HCCIEAOBaHHE B
naboparoputo «bosnesHu muen u peid» U B J1abopaTopuio MHMEKIMOHHBIX OOJNE3HEH KMBOTHBIX
BHUW. Tlo ce3oHam TOAa W3 TMYEIOBOAYECKHX XO3SHUCTB B JIAOOPATOPUIO IMOCTYMAT
MaTOJIOTMYECKU Marepuall (MepTBbIE Muesbl, JUYMHKK U BOCK). MccinemoBaHusi MpoBeaeHBI IO
OOIIENPUHATHIMUA MUKPOOHOJIOTHUECKUMHU MeToAaMu [3].

W3 ynbeB HEMOCPEACTBEHHO OTOOpaHbl BO3OYIUTEIM CalbMOHe/UIe3a W TOCa)XEHbl Ha
MUTATENIBbHYIO CPEy, COCTOALIYI0O U3 Mella U caxapHoro cupona. VMccienoBanus mpoBOIUIIOCH 10
MeTozauke, pazpadoranHoi A. M. CMUPHOBBIM /171l aMepUKaHCKHUX U eBponeiickux myen [7].

C uenbto u3yueHust Bo3Oyautenen canbmoHemiesa (Salmonella typhimurium, S. gallinarum-
pullorum w np.) O6panu remonuMdy, TPYIHYIO MBIIIIY M KUIIEYHHK ITYeN MOCIe U3MENIbYCHUs B
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CTYIKE TMECTUKOM, JO00aBIsUIM JTUCTWIIMPOBAHHYIO BOAY W TOTOBHJIM CYCIEH3UIO 3aTeM
MIPOBOJMIINCH MOCEBBI Ha MsconenToHHbIH OynboH (MIIB) m mscomenronnsiii arap (MITA). Tlpu
JIMAarHOCTUKE CAJIbMOHEIIE3a Ha OCHOBE COOTBETCTBYIOIIMX METOIOB KPOME ITUeNl U JMYMHOK, Ha
CaJIbMOHEJJIE3 UCCIIEIOBAHbI M, BOCK, IPOIIOJIUC U APYTHE MPOTYKTHI IMYEll.

HccnenoBanue MaTojJOrM4eCKUX MAaTepUajoB MPOBOJWIOCH C IOMOIIbIO MHKPOCKOIIA,
crarucTudeckas oopadorka mo H. A. ITnoxunckomy [6].

Pezynomamut u ux obcysrcoenus

B xome wuccienoBaHuil NMPOBOAMINCH BH3yaJbHbIE OCMOTPBHI IAcEK, PACHOJIOKEHHBIX B
peruoHax, coOpaHbl JaHHblE BO Bpemsl Oecel C IMYEI0BOJAMH, CHELMAIMCTaMU BETEPUHAPHBIX
ciryx6. CoOpanbl TOAPOOHBIE CBEJICHUS O PACIIPOCTPAHEHUH CAIBMOHEIIE3a ITYell B ONPE/ICIICHHBIX
TEPPUTOPUSAX IO CE30HaM rojAa, O Hajuudue 3a00JeBaHUS B MPEIbIIYLINE CE30HBI U TOJBI,
YHUCICHHOCTH XO3SICTB M IMYEIMHBIX CEMEH, 0 MecTaxX MEpPEeHECEHUs NaceK U PACCTOSTHUM MEXAY
HUMH, MECTa 3MMOBKM IT4€JI, PacTUTEIILHOCTb TEPPUTOPUH, 3a00J€BAEMOCTh Ha ONM3JIeKAIUX
TEPPUTOPUSX U T. 1.

Kak m B apyrux pailoHax pecryOlIHKH, CEBEpO-BOCTOYHAS TEPPHUTOPUS IO CBOEMY
oporpau4eckoMy CTPOEHUIO JETUTCS Ha PAaBHUHHbBIE, CPETHETOPHbIE Y TOPHBIE PAalOHBI, IPUYEM B
THX palloHaX BMJOBOE pa3HOOOpa3ue IBETKOBBIX pAacTEHUIl pacmpenensercs IO pa3HbIM
BBICOTHBIM TIOSICAaM IO-Pa3HOMY B COOTBETCTBHU C Pa3HOOOpa3WeM MPHUPOAHO-KIMMATHYECKUX
(akxTopoB. BONBIIMHCTBO MYETOBOIOB BECHOW MEPEMEIIAIOT CBOU IMUYEITUHBIE CEMBbH M3 TOPHBIX U
CPEIHErOpHBIX pailoHOB Ha paBHUHHbIE M HAOOOPOT, B 3aBHCUMOCTH OT HEPUOJOB ILIBETEHUS
TYEJI0BOJUECKUX pacTeHHH. MIMeroTcst X034HCTBa, IJie MUl He MepecelisioT, a JepKaT B MecTax Mx
OOWTaHUs B TEUYCHUE BCETO TOJIA.

B pesynbrare uccienoBaHUM ONpPENEsIEHbl KOJIMYECTBO 3apaKEHHBIX MUEIMHBIX CeMel Ha
[IaceKax, CTENEeHb 3apa)KeHMsI, KOJIUYECTBO 3/0POBBIX IUYEIMHBIX CEMEH, KOIMYEeCTBO CeMe,
NorudImMx B pe3yabrare OO0JE3HM B BECEHHUI Mepuoj| pa3BUTHs HOCIE 3UMOBKHM U cristuku. Jlis
YTOYHEHHS JHMarHo3a TAaTOJOTHYECKHWE MaTepHallbl, B3ATHIE U3 CEMEW, IOI03PHUTEIbHBIX
3a0oyieBaHue, TIOABEPralOTCs TIHIATENbHBIM HccienoBaHusiM. C  3TOW 1Lenpl0 M3 Iacek,
PacIONIOKEHHBIX B  BEPTUKAJIBHO-DKOJIOTHYECKUX TMosicax Oepyrcss 3—4-7AHEBHBIE JIMYMHKH
MYEIUHBIX CeMEH, MOMO3PUTENbHBIX Ha CaJbMOHEUIe3 M 00pa3libl MPOAYKTOB IUEIOBOCTBA,
KOTOpbIE TpeACTaBisAtoTcs B otAen «bone3nu muen u peio» BHUUW u npoBoauTcs uccienoBanye Ha
OCHOBE OOIIEMTPUHSATHIX METOIOB.

Takum  o00pa3oM, yCTaHOBJEHAa SNHM300TOJIOTHYECKAss CHUTyallUs  paclpoCTpPaHEHUs
CaJIbMOHENJIe3a B CEBEPO-BOCTOYHBIX pailoHax AsepOaiipkaHa, a Takke B Iacekax,
PACIIONIOKEHHBIX 110 BEPTUKAIBHBIM TosicaM ['yOmHCKoro paiiona. Cnemyer OTMETHTh, YTO
HaOJIIO/IEHUs W UCCIIEIOBAaHUS MPOBOJMINCH B IMUETOBOAUYECKUX X03sKCcTBaxX ['yOMHCKOTO paiioHa y
m4esl TOHarkeHACKOM momyisinuy 0034arckoil kaBka3ckoil nmopoasl Apis mellifera subsp. caucasica
Gorbachev, 1916.

Pe3ynbTarhl Hallero ucciae0BaHus MpecTaBieHbl PUcyHKe.

Jlis u3ydeHusl CTENEeHH pPACIpOCTPaHEHUs CajJbMOHEIUIe3a B MUYEIOBOAYECKHUX XO3SHMCTBAaX
CEBEpPO-BOCTOYHOIO pEruoHa uccienoBaHo 720 muenuHbIX cemeil. 3apaxeHHOCTh B ['ycapckom
paifone cocrasnsier 62,5%, B Xaumaszckom — 37,5%, B xo3siictBax [yomnckom — 75,0%. B
o0111eM, 3apakeHHOCTh CAJIbMOHEIIE30M B TpeX paiioHax B o01em, coctasiser 58,3%.
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Pucynok. 3apakeHHOCTb CaJIbMOHEIIE30M MEJOHOCHBIX MYell B CEBEPO-BOCTOYHOM PETHOHE
Azepbaitmxana (B %)

Bbicokast creneHbp 3apak€HHOCTH MYed B ITYEJIOBOJYECKHMX Xo3alcTBax [yOmHCKOro u
I'ycapckoro pailoHOB 00BSACHSETCS pa3MEIleHUEM TUEIUHBIX ceMei Ha 0osiee OIM3KOM pacCTOSIHUU
JPYyT OT JIpyra U HECBOEBPEMEHHBIM MPOBEACHUEM MPOPMIAKTHIECKUX MeponpusTuidi. HauBbicias
CTENeHb 3apaKeHHs ycTaHoBieHa B ['yOmHckoM paiione. [lomydeHHBIE pe3ynbTaThl OTPaKEHBI B
Tabnune 1.

Tabauna 1
9HI/I3OO’£OHOH/IUIECKA}1 CUTYALMSA ITIO ?’UAPA)KEHI/IEO CAJIbBMOHEJUIE30M H‘II%JII/IHBIX
CEMEU B PABHMHHOUN, CPEAHEI'OPHOM U TTOPHOU 30HAX I'VEMHCKOI'O PANOHA

Mecmo uccneoosanus Pasnunnas

KoJjiuvecmeo nacek KOJI-80 NYEAUHBIX ceMell CmeneHsb 3apasiCeHUsl, 6 %

Pasnunnas
1. T'onarkenn 11 1107 26,2
2. Jxumu 9 991 22,0
3. Xartbl 7 721 24,1
Bcero 27 2819 24,1
Cpeouss copuas
1. XBIHAIBIT 7 653 35,3
2. I'pe3 9 1014 42,1
3. lanafixygar 5 452 36,6
Bcero 21 2119 38,0
Topuas
1. Jxek 8 570 42,7
2. 1 Hroremn 10 998 43,7
3. 1I Hroremn 11 1082 441
Bcero 29 2650 43,5

Kak BHUJIHO U3 Ta6J'IPII_IBI 1, B XO3HﬁCTBaX, PACIIOJIOKCHHBIX B T'OPHBIX paﬁOHax, 3apa’XCHHOCTb
OTMEYaeTCs B BEHICIICH CTCIICHU, YCM B IPYIrux paﬁOHaX. TaK, B MMYCIHHBIX CCMbIAX PAaBHUHHBIX

pailoHOB 3apakeHHOCTh, B cpefqHeM coctasisieT 24,1%, B cpeaHeropusix — 38,0%, B TOpHBIX —
43,5%.
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Bbicokast cTeneHb callbMOHEIUIE3a B TOPHOH MECTHOCTU OOBSCHAETCS TEM, YTO IUYEJIMHBIE
CEMbH, Pa3MEIIEHHBIE B 3TOIl MECTHOCTH, COJIEPKATCS Ha OTHOM U TOM € MECTE U NepeCceIeHue He
npoBoAuTCs. MI3BECTHO, UTO 3apaykeHHE OJJHOM CeMbU OBICTPO PacIpOCTPAHIETCs Ha IPYyTrUe CEMbH,
pacIonoXeHHble OIM3KO APYT K JAPYTY, €CIM HE MEHSAETCS MECTOHAXOXJIEHHs. YCIOBUS 3MMOBKHU
UMEIOT OIPOMHOE 3HA4eHHWE B JKU3HU NUYEIMHBIX ceMmei. Tak, uX [JaiupHeilliee pa3BUTHE U
IPONYKTUBHOCTh HANpPSMYIO 3aBHCAT MMEHHO OT HAJIWYMsI HOPMAJIbHBIX YCIOBMM JJIs1 3UMOBKHU
cemeid. [ToaroroBka myenuHbIX ceMeil K 3MMOBKE M MPEICTOAIIEMY CE30HY ¢ OCeHH H 3(h(heKTUBHAs
OpraHu3anysi 3UMOBKM — OJMH M3 Ba)XHEHIIMX BOIPOCOB, KOTOPBIM OyneT peaan3oBaHO B
TYEJI0BOJYECKUX XO3AHUCTBAX AJIS MOJYYEHHUs BHICOKUX ypoxaeB. [Ipu moaroroBke muen K 3MMOBKE
HEOOXOIMMO YYHUTBIBATh 37I0POBbE W CHILy IUYEIMHBIX CEMEH, MOTOMY YTO 3MMOBKa OOJIBHBIX U
CIIa0bIX MYeNT MOXKET MPUBECTH K THOEIH MYETUHBIX ceMeil B ciemyromeM ce3oHe. C 3Toi 1enbio
HaMU U3y4€Ha JMHAMUKA CAJIbMOHEIIE3a B MUEIMHBIX CEMBSX I10CJIE 3UMOBKH U3 Ka)KJ0M IIaceKH,
PacIOIOKEHHBIX B PaBHUHHBIX, CPETHETOPHBIX M T'OPHBIX paioHax ['yOmMHCKoro paiioHa co3iaHbl
AQHAJIOTUYHBIC OIBITHBIE TPYNIBI B cocTaBe 15 myenuHbIXx cemed (5 cmabbix, 5 cpeaHux,
5 cunbHbIX). MccnenoBanue npod Ha racekax MpoBOAMIINCH, B OCHOBHOM B MapTe U Mae.

bouto nenpio otobpano 50 0Opa3uoB muen U3 KakaoW muenuHod cembu. MccnenoBaHue Ha
Haipyue 3a0oieBaHUs B o0Opasnax NPOBOAWIOCH OOIIENPUHATBIMH MeToAaMu. Pe3ynbrarsl
UCclieIoBaHU npecTaBieHsl B Tabnune 2.

Tabnuma 2
CE30HHAS ITMHAMUKA CAJIbBMOHEJIJIE3A ITYEJT
Cmenenv  Kon- Mecaywl Pasnunnas Cpeonezopnast Topuas Obwee
3apasicenus 60 aobc. % abe. % aobc. % aobc. %
crnabas 500  mapr 93 18,6 109 21,8 120 24,0 322 21,47
500 wMai 76 15,2 77 15,4 79 15,8 232 15,47
1000 cpens. 169 16,9 186 18,6 199 19,9 554 18,47
CpenHss 500  mapr 62 12,4 74 14,8 98 19,6 234 15,60
500  wmaii 48 9,6 43 9,8 52 10,4 149 9,93
1000 cpenH. 110 11,0 123 12,3 150 15,0 383 12,77
CHJIBHOE 500 wmapr 43 8,6 54 10,8 106 21,2 203 13,53
500  wmaii 26 5,2 34 6,8 53 10,6 113 7,53
1000 cpenH. 69 6,9 88 8,8 159 15,9 316 10,53

Kak BugHO u3 Tabnuupl 2, 3apa’k€HHOCTh CJIa0BIX MYENMHBIX ceMel B MapTe B paBHMHHOMN
MeCTHOCTH cocTaBisieT 18,6%, B cpenneropHoit — 21,8% u ropuoit — 24,0%. B npobax, B3sSThIX B
Mae, 3apaXEHHOCTh COCTaBIIsIeT Ha paBHUHE 15,2%, B cpegneropre 15,4% n B TOpHON MECTHOCTH
15,8%. 3apakeHHOCTb MUYENIMHBIX CeMEH CpeIHEH CUIIbI B MapTe COCTaBIsET B PABHUHHBIX pallOHax
12,4%, B cpenneropubix — 14,8% u B ropubix — 19,6%. B mae 3ab60eBaeMoCTh cabMOHEIE30M
B PaBHMHHON MecTHOCTH 9,6%, B cpenHeropHoi 9,8% u B ropHoit mectHoctu 10,4%. YV cuiabHBIX
IMYEJIMHBIX CEMEH 3apaKEHHOCTh CaJIbMOHEIIE30M B MapTe€ B PaBHUHHOM MECTHOCTHU COCTAaBISET
8,6%, B cpenneropuoit — 10,8% u B ropuoit — 21,2%. B mae, Ha paBHUHaX 5,2%, B CpeIHETOPHBIX
paiionax — 6,8%, B ropHbIx — 10,6%. YcTaHOBIEHO, YTO TMHAMHKA CATbMOHEIJIE3a B MUEITHHBIX
CeMbsIX B 3aBUCHUMOCTH CHJIBI ITYEJT OCIa0eBaeT C MOTEIUIEHUEM IOTO/bI, TO €CTh ¢ MapTa Mo Maii.
OTtcrona MOXHO CAenarb BBIBOJ, YTO JAMHAMHKA PACIpPOCTPAHEHUS M Pa3BUTHUs CaJIbMOHEIUIE3a
o0paTHO MPOIMOPLUHOHANIbHA TOBBIIMIEHUIO TEMIIEPaTypbl OKpY)Karolleld Cpeibl, TO €CTh BBICOKAs
TeMIiepaTypa ryOUTeIbHO JEHCTBYET Ha POCT U Pa3MHOXKEHUE O0JIE3HETBOPHBIX OaKTEpHi.

[Ipu u3y4yeHUU CE30HHBIX OCOOEHHOCTEH CTENEeHU 3apakeHHOCTH MYEIHHBIX ceMed pa3sHOn
CHJIBI BBISBJICHO, YTO Ipolecc OOpbObl ¢ OOJE3HAMH M CAMOOYHMIIECHUS B CHJIBHBIX MUEIUHBIX
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CEMbSIX MPOTEKAET OBICTPEE U UHTEHCUBHEE, UEM B CEMbSX, OTHOCSIIUXCS K IBYM JIPYTHM TpyIIIaMm.
Tak, B mMae cpeaHsisi 3apa’k€HHOCTb B ceMbsix ciaboro nurtanus 18,47%, B ceMbsx cpenHero
mutaaus — 12,77%, B cunbHOro nuranust — 10,53%.

Hamu ycTaHOBIE€HO JUHAMMKa CaJbMOHENIE3a Y IMYENIMHBIX CEMEH I10 BBICOTHBIM IOsicaM
HapacTaeT MO Mepe MPOABMKEHHUS OT paBHUH K TOpHBIM pailonam. Hampumep, cpennss
3a00J1IeBa€MOCTh B XO35HUCTBaX PaBHUHHOM MeCTHOCTH cocTaBisieT 16,9%, B cpeaneropre — 18,6%
u B TopHOt — 19,9%. [TogoOGHOE HaOMOMaeTCs U B ABYX JPYTHUX CeMbsiX. Tak, 3apakeHHOCTh ceMel
co cpenHuM nurtanuem coctasisier 11,0% B paBHuHHON 1 15,0% B ropHoit mectHocTu. Takas xe
CUTyalllsl XapakTepHa U B CHJIbHBIX CEMbAX. 3apaXCHHOCTh B OITHUX CEMbSX B pPaBHUHHOMN
cocrtaBisieT 6,9% u B ropHoit 15,9%. Takum 00pa3oM, BbICOKask 3apak€HHOCTh B TOPHBIX paiioHax
CBsI3aHA C TE€M, YTO ITYEJIbI MO3KE BBIXOAAT U3 CHSYKU U MOIPKE HAYUHACTCS OYHCTUTEIIbHBIN JIET,
4YEeM B PAiOHAX HUKHEH I10JIOCHI PErMOHA.

W3BecTHO, 4TO pa3zBuTHE BO30OYyIWTENEH CalbMOHENIE3a HAXOAUTCS B MPSAMOUM 3aBUCHUMOCTH
OT TPUPOJHO-KIUMATUYECKUX YCIOBUN pailoHa, pa3MEIICHUs MMYEIUHBIX CeMEeH W MECTHBIX
yClIOBUM naceku. B mepuoa 3uMMOBKU CalbMOHEIIE3 OKa3blBa€T OYEHb CHIIBHOE HETaTHMBHOE
BIIMSIHUE HA PA3BUTHE U POCT MUEIUHBIX ceMel. B 3TOT mepuoj muensl MbITAIOTCS PEryIupoBarh
TEMIIEpaTypy BHYTPH Yibs, coOupasch BMmecte. /[l perynupoBaHusi TemImeparypbl OHHU
MaKCUMAaJIbHO MCIOJB3YIOT 3aac MUIIU B yibe. MaKkcUManbHOE IBHKEHHE Muen u 0ojiee TEeCHBIN
KOHTaKTe JAPYr C JAPYrOM BBI3BIBACT INHPOKOE pACIpPOCTPaHEHUE OOJNIE3HH BHYTPU CEMBU U
CMEPTHOCTb MPU ITOM Pe3Ko Bo3pacTeT. CTeneHb 3apakeHHOCTH MTUEN CAIbMOHEIJIE30M 3aBUCUT OT
COCTOSIHMSI 3MMOBKHM ceMbu. [lnsi mpoBedeHMs] UCCleOoBaHUNA OTOOpaHO 15 MYETMHBIX ceMeH,
paccelieHHbIX B PaBHUHHBIX, CPEIHETOPHBIX U TOPHBIX paifoHax ['younckoro paiioHa. OgHa TpeTh
ceMel cocTosyia U3 C1adbIX, OHA TPETh U3 CPEIHUX U OHA TPETh U3 CHIIBHBIX mueroceMeil. [Ipoosl
U3 ceMell oTOMpasii Mmocje BbIXOJa IMYeNl W3 3UMHEHW CISYKd. B Xome HcciaemoBaHHWM B3STO IO
50 ocobeii U3 KaXk10i MYETUHON CEMbH U BBIABICHBI MOKA3aTEIH 3aPaKEHHOCTH CaTbMOHEIIC30M.
[TomyuenHbIe pe3ynbTaThl IPEACTaBICHbI HAMISAHO B Tabnuie 3.

Tabmura 3
BJIMSHUE CUJIbl CEMEM HA TTOTEPIO ITYEJI BO BPEMS 3UMOBKH
N YPOBEHb 3APAXKEHI A CAJIbBMOHEJIJIE30OM
Teppumopuu Yucrennocmo cemeli 8 nepuood u nocie 3UMHell CNAYKU U 3aPaAdiCEeHHOCHb
CANlbMOHENIe30M
I'pynnut Cuna cemeii npu Cuna cemeii nocne Cmenenb 3apadsicenus
3umMoeke(ke n=>5) 3umMosku (ke N=5) cemeli (8 %)
PaBauaHAas ciabas 1,23+0,13 0,91+0,07 32,1
cpenHee 1,67+0,17 1,25+0,09 21,3
CHJIbHAS 2,21+0,19 1,51+0,21 17,1
CpenneropHas cimabas 1,27+0,11 0,87+0,07 37,2
cpenHee 1,76+0,14 1,1840,11 24,1
CHJIbHAS 2,24+0,17 1,60+0,24 21,3
lopnas crnabas 1,31+0,13 0,71+0,12 41,1
cpemHss 1,66+0,11 1,12+0,09 28,2
CHJIbHAS 2,16+0,18 1,82+0,14 24,0

Kak BugHO m3 Tabmurel 3, COCTOSHHE ONBITHBIX TPYII, HAXOMANIUXCS B 3UMHEH CIISTUKE
CPaBHHMBAETCS C COCTOSTHUEM ceMeil mociie 3uMHeH Cristuku. [1o monydeHHbIM TaHHBIM, THOETH TT4eT
B Cla0bIX MYEITUHBIX CEMbSX, 3UMYIONIMX HAa PAaBHUHHON MECTHOCTH cocTaBiser 25,2%,
3apa)KeHHOCTh cajabMOHesue3oM 32,1%.
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B cpenneropHoil MecTHOCTH majaex muen cocrasiser 31,5%, 3apakeHHOCTh CallbMOHEIIE30M
— 37,2%. B ropHoit MecTHOCTH THOEIIb IMUYeN MPU 3UMOBKE B CEMBSX CO CJIa00N CHUJIONW COCTaBIISIET
45,8%, 3apaxeHHOCTh caiibMoHeie3oM — 41,1%. Ilpu aHanu3e CUJIBHBIX MYEIHHBIX CeMei
YCTAHOBJIEHO, YTO B CEMbAX, 3UMYIOIIUX Ha PaBHUHHBIX TEPPUTOPHUAX, MOTEPU IMUYET HECKOJIBKO
BBIIIIE, YeM B CEMbsIX CO Claboi m cpeaHei cuioi, To ectb 31,8%. HecMmoTpst Ha TO, 4TO mMoOTEpH
Im4eja B 3TOM MECTHOCTH OKa3aJuCh OTHOCHUTEIBLHO BBICOKMMH, 3a00JICBAEMOCTh B 3THX CEMBSX
Huskas — 17,1%. OTHOCUTENBbHO OOJbIIAs MTOTEPS CBA3aHO C TEM, YTO CUIIbHBIC TYESTUHBIC CEMbU B
pe3yJibTaTe 4YacThIX IIOJIETOB IMYEN TPATAT 3HAYUTEIBHOE KOJUYECTBO HHEPTrUU IPU BBICOKOU
TeMIiepaType B paBHUHHBIX paiioHax. [loTepu m4ennHbIX CeMbel, MOCETUBIINECS Ha CPEAHETOPHON
MECTHOCTH TpU 3UMOBKEe 28,6% ¥ CTENEeHb 3apakKCHHS HIKE, YeM B MPEABIAYIIUX MYEITUHBIX
cembsax. [lo pe3synbrataM ucciaeIOBaHMM, MPOBEACHHBIX B TOPHOM MECTHOCTH, BUAHO, 4YTO B
MMYCITMHBIX CEMbsIX c1ab0# U cpeiHel CHITBI HaOmoaaeTcs BeIcoKue moTepu maen 45,8% u 32,5%.

3a00J1eBacMOCTh CaJIbMOHEIIJIC30M COCTaBJIsAET cOOTBETCTBEHHO 41,1% u 28,2%. B cuinbHBIX
MUYETMHBIX CEeMbAX ATOT Mokazaresb paBHa 15,7% u 24,0%. HezaBucuMoO OT TOro, rae 3UMYIOT
MMYEIMHBIE CEMBbU TPU WX 3UMOBKE JOJKHBI OBITH IMOJTHOCTBHIO COOJIIOJIEHBI BCE HEOOXOIMMBIC
TpeboBanus. [loromHbie yCI0BUSl B TOPHBIX pailoHax 0ojiee CypoBas, YeM B PAaBHHUHHBIX M TOPHBIX
MECTHOCTSX C JUIMTCIIbHBIM TIEPHOAOM 3MMOBKH, KOTOpas JJIUTCS AOJBINEC W MPU ITOM ClIa0bie
MYeNIMHbIE CeMbH OoJiee MOJABEP)KEHBI K 3a00ieBaHMI0, YeM JApyrue. Tak, B XOJOIHBIE MECSIIbI
Majo000eCreYeHHbIE CEMbH HE MOTYT JIOCTaTOUYHO HArpeBarh YibH, MPU KOTOPOM B YJIbU BBIIEISIOT
CKOTUICHUSI U3 KUIIEYHUKOB, 3arpsi3Hssl UX, B PE3yJIbTATE YEro CO3/1al0TCs OJIaronpusiTHbIC yCIOBUS
JUTSL pacIipOCTPAHEHUS U 000CTpPEHUs OOJIC3HM.
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WH®EKIMOHHBIA POTABUPYC U KOPOHABUPYC TEJISAT
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INFECTIOUS ROTAVIRUS AND CORONAVIRUS OF CALVES

©Zeynalova Sh., Dr. habil., Research Institute of Veterinary Medicine of the Ministry
of Agriculture, Baku, Azerbaijan, zeynalovaeddm@gmail.com
©Abbasov V., Research Institute of Veterinary Medicine of the Ministry of Agriculture, Baku,
Azerbaijan, vusalabbasov8414@gmail.com

Annomayus. llenplo wuccrnegoBaHui ObUIO M3ydYeHHE 3a00JE€BaHUIl, KOTOpPbIE YacTo
PErUCTPUPYIOTCS B KUBOTHOBOIUYECKHX XO3SMCTBaX pecnyOnunku A3zepOaiikaH, BbI3bIBas THOETH
HOBOPOXICHHBIX TEJIAT. B TociemaHee BpeMs JOCTHTHYTHI OINPENCICHHBIC YCIIEXH B H3YUYCHUU
OaKkTepuaIbHBIX U BUPYCHBIX MH(PEKIMOHHBIX 3aboneBaHuil TensaT. OHAKO MO Mepe OpraHu3aluu
3(h(HEKTUBHBIX CHCTEM M METOIOB OOpHOBI C 3THMH OOJIE3HSIMH Ba)KHOE 3HAUCHHUE MPUOOPETAIOT U
JpyTrue HOBBIE MosBIsonrecs 6one3nu. Cpenn 60e3Hel HEOHATaIbHOTO MEPHOJIA Y TEIAT Tuapes,
BBI3BIBAIOIIAS 3HAYMTEIBHBI YKOHOMHUYECKHUN yIIEepO, SIBISETCS OJHOW W3 OCHOBHBIX MPOOJIEM B
pa3BeJieHUH KPYITHOTO pOraroro ckora. Jluapero TeisT pa3aensT Ha 1B TPYNIbl: HHPEKIIMOHHYIO U
HenH(peKInoHHY0. Jlnapes nHGEKIHOHHOTO TPOUCXOXKACHHS B OCHOBHOM BBI3bIBaeTCsl Escherichia
coli, Salmonella sp., Campylobacter sp., Clostridium perfringens tTuna C, Rotavirus, Coronavirus,
Parvovirus, Astrovirus, calicivirus, Breda virus, Cryptosporidium, Coccidia, Giardia u Neoascaris
vitulorum. B Xole MONEBbIX HCCIEIOBAHUN YCTAHOBIEHO, 4TO 75-95% WHQEKIMOHHBIX Iuapei
TENST BBI3BIBAIOT HHTEPOTOKCHMYECKHE KHUIIEYHBIE TMAJOYKH, POTABUPYCHI, KOPOHABUPYCHI,
KPUIITOCTIOPUJINH, B TOM YHUCIIE€ pOTaBUpychl 27-36%, kopoHaBupycsl 20—26%.

Abstract. Recently, some progress has been made in the study of bacterial and viral infectious
diseases of calves. However, as effective systems and methods are put in place to control these
diseases, other new emerging diseases will also become important. Among diseases of the neonatal
period in calves, diarrhea, which causes significant economic damage, is one of the main problems
in cattle breeding. Calves diarrhea is divided into two groups: infectious and non-infectious.
Diarrhea of infectious origin is mainly caused by Escherichia coli, Salmonella sp., Campylobacter
sp., Clostridium perfringens type C, Rotavirus, Coronavirus, Parvovirus, Astrovirus, Calicivirus,
Breda virus, Cryptosporidium, Coccidia, Giardia and Neoascaris vitulorum. During field studies, it
was found that 75-95% of infectious diarrhea in calves is caused by enterotoxic Escherichia coli,
rotaviruses, coronaviruses, cryptosporidium, including 27-36% rotaviruses, 20-26% coronaviruses.
These diseases are often registered in livestock farms of the republic of Azerbaijan and cause the
death of newborn calves.

Knrouesvie cnosa: xopoHaBHpYC, POTAaBUPYC, HOBOPOKIECHHBIN, aHTHOMOTUKOTEPAITHSL.

Keywords: coronavirus, rotavirus, newborn, antibiotic therapy.
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PotaBupycHass uH(peKus BUPYCHON 3THOJIOTHH, IHUPOKO PACHPOCTPaHEHA cpeau OoJie3HEeH
TeNAT, OOHApyXMBaeMasi B IEpBbIe TPH HEJETH HEOHATATBHOTO MEPHO/IA, BHI3BIBAS TUAPEIO TAKXKE Y
mozaeit. Porasupycel, otHocsaTesa k PHK-conepxkamum Bupycam, CEMENCTBY PEOBUPYCOB, CEPOTHUIIBI
KOTOPBIX MOJPA3AEIAIOTCS Ha CIOXKHBIE MOArpynmbl. [pymnmna A sBisercs Bo3OynuTenem Oone3Hen
YKUBOTHBIX M Pa3JUYHbIX KUBBIX cyllecTB. [ pynmna B — naroreHeH asis yenoBeka U YaCTUYHO IS
tensat, rpynna C, E — narorenen ans ceuneit, rpymnmna D, F — ms nrun [ 1, 2, 6].

Tsoxects 3a00sieBaHusI U THOETH TENAT 3aBUCHT OT Pa3jHYHBIX (DAaKTOPOB, B TOM HYHCIE OT
YPOBHSI MMMYHHUTETa K 3TOMY BHPYCY, KOJIMYECTBA BUPYCAa HHOKYJIMPOBAHHOIO B OPraHU3M,
CEpOTHUIIa BUPYCa, MUKPOOHOMU CpeIbl )KEIyA0YHO-KUIIIEYHONH CUCTEMBI B IpYTUX (akTopos [5, 7].

Ilamoeene3. Y 3apaXeHHBIX TEIAT B TOJEBBIX YCIOBUAX 3a00jeBaHHE MPOTEKAET:
MHAIIAPaTHO, MHOTAA C TSHKEJION U JieTanbHOM (GopMmoii. B cBs3m ¢ pacrpocTpaHeHHEM B TOHKOH
KHILIKE POTAaBUPYCHOM MH(EKIUHN U pa3pylICHUEM KUIIEUHBIX TEMOPPOUIAIBHBIX Y3JI0B, 0CIa0ser
BCACBIBAHHME DJIEKTPOJIUTOB B OPraHU3MeE, B PE3YJbTaTe YEero y TENsAT BO3HUKAIOT PacCTpPOMCTBa
NUIIEBapeHUss U KUIIEYHOro  BcachbiBaHus. B pe3ynprare  yBenuuumBaeTcs  00beM
HeabcopOMPOBaHHOW IKHUIKOCTH B KHUIIEYHUKE, YTO BBI3BIBACT Auapero. B To ke Bpems
MOBBIIIEHHOE BHYTPUIIPOCBETHOE OCMOTHYECKOE JABJICHUE BBI3BIBAET NMOCTYIIEHUE B KUIIEUYHUK
JOTIOJTHUTENBHOM JKMJIKOCTH W3 OpraHu3Ma, a JIakTo3a W JIPYyrue HENepeBapeHHbIE MUIIECBBIC
MPOAYKTHI TEPEXOASIT M3 TOHKOTO KHIIIEYHHWKA B TOJCTBHIM KHUIICUYHUK, BBI3bIBas 00pa3oBaHUE
JeTy4uX KUPHBIX KUCIOT. Ilpum QepmeHTanmu HemepeBapeHHOW JIakTo3bl obOpasyrorcss D- u L-
M30MEpbl MOJIOYHOW KHCIOTHL. CHUcTeMHas LMPKYIInus uzomepa D yBenuyMBaeT KOJIMYECTBO
KHCIIOTHI B KPOBH, YTO BBI3bIBaE€T META0OIMUECKHI aln103 B opranuimMe. M3-3a HemocTarka BoAbl U
NEKTPOIUTOB THKECTh 3a00JI€BaHUs y TEIIAT HapacTaer [8, 9].

Onuzoomonozus. Bo BpeMs CEpOMOHUTOpPUHIA MOMYJSALUNA KPYIHOIO POraroro ckora Obuio
MOKa3aHO, YTO POTABHPYCHI IIMPOKO PACHPOCTPAHEHBI CPEeld TENAT, U STOT BUPYC ObLI BIEpPBHIE
uneHtuduuupoBan Mebycom u ap. Kak poraBupyc HeOpacku, cepoTHm, KOTOPOTo IIMPOKO
WCIIOJIH30BAJICS B UCCIICIOBAHUAX U TIPOU3BOJCTBE BaKIuH [12].

Tensita, B HEOHaTalbHOM MEpPUOJE BXOIAAT B TIPYNIY pPUCKA, U 3a00JeBaHHE B OCHOBHOM
HaOIroaeTcs B MEpBYIO Henelto. Tesra co BpeMeHeM MOTYT paclpoCTpaHsTh 00JIe3Hb Yepe3 CBOU
dekanuu, u ObUI0 OOHapyxeHo, uTo 20% KIMHUYECKU 3I0OPOBBIX TENSAT SBISIFOTCS HOCHUTEISIMU
6one3nn [13]. B OonbmMHCTBE ciiydaeB 3a00j€BaHHE MOXKET BBI3bIBATH MACCHUBHYIO JIHAPEIO CO
cmemanHo  uHbekuuerr  Cryptosporidium  parvum u  Escherichia coli w  apyrumu
SHTEpOMaToreHHbIMU HH(pEKIUsIMHU. PacmpocTpaHeHHOCTh 3a00JieBaHUS BBHICOKA HAa MOJIOYHBIX
dbepmax, 3aboneBaemocth nocturaetr 50-100%, a cmeptHOCTh cocTaBuser 3%. 3aboneBaHue
BO3HHMKAET y TENAT B BO3pacTe J0 14 mHel, mpoTeKaeT HEeAOJr0, HO BO3JEHCTBHE HAa KHUIIEYHUK
JIEYUT omasabpiBaet [3].

Knunnyeckue mnpusnaku. OcnabneHue cocarenpHOro peduiekca y TensaT, Iurpes U
00e3BOKMBAHHE — OCHOBHBIE KJIMHUYECKHE TPHU3HAKH, KOTOPHIE MOTYT COIMPOBOXKIATHCS
MOBBIIIEHUEM TEMIIEPATYPbI, TUIIEPCATMBALMEN U BsUIOCThIO. TOIBKO y 3apaK€HHBIX POTABUPYCOM
TENSAT CTY1 BOASIHUCTBIM M >KkenroBarhlil. [lempeccus, o00e3BOXKHMBaHME M IIOK B OCHOBHOM
HaOo1al0TCA 'y TeNAT B Bo3dpacte 70 5 aHeil [9]. Omrymaercs ¢uirokTyalus B MPaBOM HUYKHEM
KBaJPaHTE KUBOTA JICKAILLUX UK.

Jlnarnoctrka — 00paslibl, B3SAThIE Y BHOBb MH(DHUIIMPOBAHHBIX TENAT B TEUCHHE MEPBBIX
24 gacoB, MOTyT OBITh HUCIOJb30BaHbl i1 OOHApY)KEHHsS BHpYyca C IOMOIIbIO 3JIEKTPOHHOTO
MHUKpOCKOIIa, TaKKe NJsl ONpeleseHHs aHThreHa Bupyca npumensercs tect UDA [14]. dus
aHaJM3a BHYTPEHHHX OPraHOB HCHONB3yeTcs (UIYyOpeCIeHTHBI TecT Ha aHtureH. UM3-3a
BO3MO)KHOCTH CMEIIAHHBIX HMH(EKIMHA y TeasIT HeoOXOAMMO B3ATh 0Opa3ell y MOJOAHSKA C
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HeJaBHEW nuapeei U MPOBEPHUTH €ro Ha BUPYCHI, OakTepun U Parvum C. KnuHUYecKne MpU3HaAKH 1
MeTa0OoJMYeCKHE MMOKa3aTelId He CYNTAIOTCS OCHOBAaHHUEM IS IOCTAaHOBKHY auarHosa [10].

Jleuenue. Tak Kak, crenu(pUUECKOTO JICUEHUS HET, MPUMEHSETCS] CUMIITOMaTu4yeckoe ooIee
neyenne. Cxema JeYeHHs OCYIIECTBISIETCS CIEAYIOMINUM 00pa3oM:

1. ArpeccuBHas nepopalibHas JIEKTPOIUTHO-KUIKOCTHAS MOAepkKKa 4—6 JIUTPOB B MEpBbIC
TTHH.

2.B nmemsx mnpenynpexIeHUs KaxXeKCUW Yy TeISAT IOATAlHbIM Iepexoj Ha MEXaHW3M
KOPMJIEHUS.

3. IlockonbKy BcachlBaHUE B KHILIEUHUKE OCIA0JIEHHO, KU3HEHHO BAKHOE 3HAYCHHE MOXKET
MMETh BHYTPHUBEHHOE BBEJCHHE >KUJKOCTH, IEKTPOJIUTOB M TNIIOKO3bl. Heobxonumoe KoIu4ecTBO
KHJIKOCTH PAaCCUUTHIBACTCA MO CIEAYIOIIeH hopmyre:

A — YnuTaHHOCTb Tena * moTeps KUIKOCTH %= M

B — Ynurtannocts tena * 40-60 ma= miu

C — Heo0Oxomnumoe konndecTBo Boasl = A+ B

[TockonbKy JieueHHEe aHTUOMOTHKAMHU HE OKa3bIBACT CHENU(UIECKOTO NEHCTBHUS, €r0 MOKHO
HCIOJIb30BaTh KakK JJIsl 3aKUBJICHUS MECT C IaTOJOTMYECKUMHU OKOTaMU OT JIONOJHUTENIbHBIX
uHpekuuii. [ TensT, ¢ OCTpbIM 00E3BOKMBAHMEM M AIlUJ030M TaKKe CIENyeT HCIOIb30BaTh
OukapOOHAT HATPHS B 3aBUCUMOCTH OT YPOBHS I'a30B B KPOBHU.

OcHoBbIBasiCh Ha KJIMHUYECKOM ombiTe, | mEq OuxapOoHara MCHONB3yeTCS ISl TENST C
JerkuMm 3adoneBanueM, 3 mEq — s Tenar ¢ ymepenHoit 6one3npto u 5 mEq 6ukapbonara — mst
TEJSAT C TSHKENBIM 3a00JIeBaHUEM.

IIpogpunaxmuxa. PoraBupycel Habmronatrorcs nouytd Bo Beex nomymsauusax KPC. IToatomy
HEOOXOIUMBI TPOPHIAKTHUECKAE MEphl K KOTOPBIM OTHOCATCS: a) THUTMEHa — 4YHCTOTa B
POAMIIBHOM IIOMEIIEHUH, MEHbIIE KOHTAKTOB C MaTEPhIO U IPSA3HON OKpYXKAaloIlel cpesioil, TurueHa
MOJIOYHBIX €MKOCTEH, MPHUHAJJISKHOCTEH, MynKa 1 nepcoHania; 6) Baknunamus. Marepu TOMKHBI
ObITh BakIIMHUPOBAHBI B TeUYeHHE 6 W TOCIeTHUX 4 HeAenb IOCJIe pOJOB; B) YIpaBlieHHE
MOJIO3UBOM — OOECIeUEHHUE TENIT KaueCTBEHHBIM MOJIO3UBOM B II€pBbIe 2 yaca u3 pacuera 5% ot
€ro Macchl Tena, r). dusndeckas 1 XuMUYeCcKasi O4MCTKa — TeYbM THE3Ja U MpUJIeraroas K HuM
TEPPUTOPHS TOJMKHBI ObITh OYHIIEHBI OT OPTaHUYECKUX BEIIECTB, KaXAbIH pa3 MpU pa3MeIieHuu
HOBOTO TEJIEHKA, YYacTOK JOJDKEH IOABEPraTbCsl BO3IACHCTBHIO COJIHEYHBIX Jy4ed, MOXHO
MCIOJIb30BaTh (DEHOI WM MepOKCynb(ar B TeueHue He MeHee 10 MUHYT.

Koponasupycei.  KoponaBupycHass ~ MHQeKuus, KoTopas 4acTo HaOmogaercs B
KUBOTHOBOJYECKHX (pepMax BO MHOTHX CTpaHaX MHpaA, SBISETCS OJHOW M3 OCHOBHBIX MPUYUH
uapeu TenAt B nepsbie 5—21 nuet [11].

Omuonoeus. PHK copepxarniuit Bupyc oTHocHuTCs K cemeiictBy Coronaviridae 1 OTHOCUTCS K
BO3AYIIHO-KaNenbHbIM HHpeKuuaM, umeer pasMep 80-220 HM U SBISIETCS MATOTEHHBIM IS
WHJIEEK, CBUHEH U IPYruX KUBOTHBIX, a Takke TeJsT [15].

Onuzoomonozusi. Bupyc y KOpOB BBI3BIBAET 3MMHIOK JU3EHTEPUIO, @ KOHTAKT MEXIY
TeNATaMHd W MOJIOJHSKOM YBEJIMYMBACT pacHpocTpaHeHue Oone3Hu. Y Tenar 3aboiieBaHHe
o0oCTpsieTcs MpH COYETAaHUU CO CMEIIaHHOW MH(ekuuel, ydamie BcTpedaercss y 7—10-1HEBHBIX
TeNsAT. BUpyc BBI3bIBaeT y TEISAT HHTEPOKOIUT W HAYMHAETCS IMATOJOTMYECKUH MpoLecc B BUAEC
JNECTPYKIMU KHUIIEYHBIX TE€MOJUTUYECKUX Y3JIOB, BBI3BIBAIOIIMM $3Bbl KHILIEYHUKA 34 CUET €ro
LUTOJINTHYECKOTO jaercTBUs. OOpa3oBaHHME $3B 3TOTO TUMA OOBSACHSIET NMPUUYHMHY, Majexa oT
KopoHaBUpYycoB. [Ipu cMemanHbIX HHPEKIUAX cCMEePTHOCTH cocTanisieT 50%.

Knunuueckue npusnaxu. KopoHaBUpYC TpOSIBISETCS 0oJiee BBIPAKECHHBIMH KIMHUYECKUMHU
IpU3HAKaMU, 4eM poTaBupyc. Bo3Hukmmii moHoc Gojee JUIMTENbHbIM, CAM3UCTHINA, 3€JI€HOr0 WU
cBemio-KodeitHoro 1pera. HaOmiomarores BbIpaxkeHHas Aenpeccus U obe3BoxkuBaHue. Hapsny c
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MpU3HAKAMU SHTEPUTA y TENAT TakXKe HaOI0NaloTCs TaKue CUMIITOMBI, KaK JIETKHE MPOOJieMbl C
BEPXHUMHU JbIXaTEIbHBIMU MYTSAMH, CI€30TCUCHHUE U Kalllellb.

Huaenocmuxa. Jlyqmum MaTepualioM CUMTAIOTCS 00pasllbl KOXKa TOJOBBI OCTPO H
JIETKOOOJBHBIX TENST, COOpaHHBIE B TEUEHUE MEPBBIX CYTOK. Takke, MOXHO HCIHOJIb30BaTh
mukpockonuto, MDA, TILP. Marepuan dexanuii, B3sIThIA W3 KHUIIEYHHKA TOJBKO YTO ITABIIETO
TEJCHKa, MOXKHO HCIONB30BaTh Ui TecTUpoBaHUS FA ((hiyopecleHTHBIX aHTHUTEN), MOCKOJIbKY
KOPOHABUPYChI OBICTPO pasnararoTcsi B TKaHsAX. BpIOOpka XpoHHWYECKH OOJBHBIX HE Yyrnanach
(Rebhuns 216).

Jleuenue. PotaBupychl HE UMEIOT CHEHU(PUYECKOTO JIEUEHHUS B COOTBETCTBHHM CO CXEMOM
JIeUEHUs1, HO UCTOJIb30BaHHE aHTUOMOTUKOB MIPEIOTBPAIIAET JaIbHEUIITNE OCIOKHEHHUS.

VY TeneHka OIICHUBAIOT ra3bl KPOBU, U B Ka4eCTBE JeueOHON Npoueaypbl NMPUMEHEHUE
CJIeIyIOIIeN CXEMbl JICUeHHUs] KaK MpHU POTOBUPYCE, TaK U KOPOHABUPYCE JACT IOJIOKUTEIbHBIC
pe3ynbTaThl:

1. Onpenenenue npuOIM3UTENLHOTO 00€3BOKUBAHUS U KOJIMYECTBA HEOOXOTUMOM KUAKOCTH.

2. BeIcokue 03I OMHOKPATHOTO BBEICHUS JIEKCaMeTa3oHa 1—2 MI/KT BHYTPHUBEHHO TEJSTaM
[P TUTIOBOJICMHYECKOM U DHTEPOTOKCHYECKOM IIOKE 03 yueTa MPUIHH TUAPECH.

3. BBeneHue KOMTOUIHBIX KUJIKOCTEH I MOBBIIICHUS OHKOTUYECKOTO 1aBIICHUSI.

4. BBenute OukapOOHAT HATPHsL, YTOOBI CKOPPEKTHPOBATh YPOBEHb OMKapOOHAaTa.

5. CKOppEeKTUPOBaTh SHEPTETUICCKUH JKHUIKOCTHO-3JICKTPOIMTHBIN OaaHc.

ITo cxeme mpumenstorcs: xkomtouas! (Heodxoaumo 7,25 NaCl) + ruapoxapboHar Harpus +
cOanaHCUPOBAHHBIN ANIEKTPOIUT + nekcTposa. JloOaBieHHbIE KOJNIOWIHBIE U APYTUE PacTBOPHI
CJIeZIyeT BBIYECTh U3 HEOOXOAMMOTO KOJHMUECTBA HKUIAKOCTH.

[MpodunakTuyeckue MepONpHUATUS JTOJDKHBI OBITh HAINPABJICHBI Ha (AKTOPBI, CHIKAOIIUE
PUCK 3apakeHUs TeJeHKa 3a00JieBaHMEM OT BHEIIHEH cpenbl, HampuMmep, POTOBHpycoM. Bupyc
Oosee UYYBCTBUTENIECH K JAC3UHOUIUPYIOIIMM CpPEICTBAM, YeM pPOTOBHPYCHl, U TOCTOSIHHO
MIPUCYTCTBYET B OKpYyXkarolei cpene [4].

Marepu 10JKHBI OBITH BAKIIMHUPOBAHBI B TIOC/IeHNE 6 U 3 Heean OEpEMEHHOCTH U JTOJIKHBI
MoJIy4aTh JOCTAaTOYHOE KOJIMYECTBO MOJIO3MBA ISl TEIeHKa. BBeJeHre Mo031Ba, MOJy4YE€HHOTO OT
TUIEPUMMYHHU3UPOBAHHBIX JKUBOTHBIX, JIa€T TMOJIOKUTEIbHBIA pe3ylabTar, 4TO OOYyCIOBIEHO
HaJu4yueM B HeM aHTureHa K-99.

[IpuBeneHHble JaHHBIE JHUTEPATYpPhl IOKA3BIBACT, UYTO HEOOXOJUMBI JIOMOJHUTEIBHBIE
WCCTIEIOBaHMST Il BBISBICHUS TATOT€HE3a IKEIYJOYHO-KUIIEYHBIX 3a00JIEBaHUM  TEJIAT.
HeoOxomumbl  manpHeilue JONOMHUTENbHBIE OOIIMpPHBIE HCCIEAOBAHUS, [UISI  CO3JAHUS
3G GEKTUBHBIX KypC CHUMIITOMAaTHYECKOTO JICUEHUS, KOTOPbIE MOTYT MPEAOTBPATUTH TKEI0E
3a00JIeBaHUE U OTPAHUYUTh PACIIPOCTPAHEHHUE BUpYCA.
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KOMIIVIEKCHASA OHEHKA KAYECTBA MACHBIX KOHCEPBOB
B KOMBUHHUPOBAHHBIX YITAKOBOYHbBIX MATEPUAJIAX

©Iypvesa K. b., SPIN-x00: 5528-0661, xano. mexu. nayx, Hayuno-ucciedosamenbCKuti UHCMUmym
npobnem xpanenus, e. Mockea, Poccus, gurocl@mail.ru
©Conoamosa C. 0., ORCID: 0000-0001-6635-8118, SPIN ko0: 5096-1614, kano. mexw. Hayx,
Hayuno-uccredosamenvckuii uncmumym npoonem XpaneHus,
2. Mocksa, Poccus, soldatova.sy@mail.ru

COMPREHENSIVE ASSESSMENT OF THE QUALITY OF CANNED MEAT
IN COMBINED PACKAGING MATERIALS

Guryeva K., SPIN-code: 5528-0661, Ph.D., Scientific Research Institute of Storage Problems
Federal Agency of State Reserves, Moscow, Russia, gurocl@mail.ru
Soldatova S., ORCID: 0000-0001-6635-8118, SPIN-code: 5096 1614, Ph.D.,
Scientific Research Institute of Storage Problems Federal Agency of State Reserves,
Moscow, Russia, soldatova.sy@mail.ru

Aunnomayus. B crartbe TpeNCTaBlICHAa CpaBHHUTEIbHAs OICHKA KauyecTBa W O€30MacHOCTH
MSICHBIX KOHCEPBOB PAa3HBIX M3TOTOBHUTEICH B COBPEMEHHBIX BHIAX KOMOWHUPOBAHHBIX U
MOJIMMEPHBIX YITAKOBOYHBIX Marepuaiax. B wucciienoBaHue OBUIM B3STHI MSCHBIC KOHCEPBBI B
Oankax u3 jJamucrepa (6 oOpasnoB), B peroprT-nakerax (4 obOpasia), B OaHKax M3 MOJUIPONUICHA
(2 obpasua). Pe3ynmbrarhl MOKa3ai, 4TO BCE HCCICAOBAaHHbBIC OOpPAa3Ilbl, 32 HMCKIIOYECHUEM JBYX,
COOTBETCTBOBAJIM TPEOOBAHUSIM HOPMATUBHBIX IOKYMEHTOB. {7151 cpaBHEHMS KauecTBa UCTIBITAHHBIX
00pa31oB KOHCEPBOB MCIIOJIL30BAIM METOJ KBaTUMeTpHH. C IMMOMOIIBI0 KBAIMMETPUIECKOW MOJIEIN
COCTaBIIEH PEUTHHT KayecTBa KOHCEPBOB Pa3HBIX MPOU3BOAUTENEH C yUETOM OpPraHOJIENTHYECKHUX,
(U3UKO-XUMUYECKUX MOKa3aTeNel, mokas3arenei XpaHUMOCIIOCOOHOCTH U TTUIIEBOM IIEHHOCTH.

Abstract. The article presents a comparative assessment of the quality and safety of canned
meat from different manufacturers in modern types of combined and polymer packaging materials.
Canned meat in lamister jars (6 samples), in retort bags (4 samples), in polypropylene cans
(2 samples) were taken into the study. The results showed that all the samples studied, with
the exception of two, met the requirements of regulatory documents. To compare the quality of
the tested canned food samples, the qualimetry method was used. With the help of a qualimetric
model, a rating of the quality of canned food from different manufacturers was compiled, taking
into account organoleptic, physical-chemical indicators, storage capacity and nutritional value.

Kniouegvie cnosa: MsCHBIE KOHCEPBBI, yITAaKOBKA, OPraHOIENTHYECKHE CBOICTBA, XpaHEHHE.

Keywords: canned meat, packaging, organoleptic properties, storage.

B nHacrosimee Bpemsi mMeeTcst OONBIION BBHIOOP COBPEMEHHBIX YITAKOBOUHBIX MaTE€pHAaJIOB,
PEKOMEHyeMBIX JUIsl IPUMEHEHUS! B KOHCEPBHOM OTpaciu. AHAINU3 phIHKa KOHCEPBOB MOKAa3all, 4To
Haunbosee BOCTpeOOBaHHBIMU BUIAMU HOBOH YHMaKOBKM SBISIOTCS OAHKM M3 JIAMUCTEpa M PETOpT-

nmaketsl [1, 2]. [Ipennmaraemasi ymakoBka WMEET PsJl JTOCTOMHCTB: BBIMTPBINIHBIA BHEITHUN B,
MEHBbIIIas IIeHa U BEC; JIETKOCTh BCKPBITHS, BRICOKHE TEIUIO(MU3NIECKUE XapakTepucTuku. [Ipu Bcex
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JOCTOMHCTBaX yNaKOBKa W3 KOMOWHUPOBAaHHBIX MarepualioB oO0nanaeT HeIOoCTaTOYHOU
MEXaHWYEeCKOU MPOYHOCTHIO. /171l COXpaHHOCTH KauecTBa MPOAYKIIMH B YIIAKOBKE U3 JaMHCTepa U B
peTopT-nakeTax TpeOyrTCs 0COObIE YCIIOBHS TPAHCIIOPTHPOBAHUS, CKIIQAUPOBAHUS U XPAaHEHUSI.

Eme onuH mepcreKTHBHBIN BUJ YIAKOBKH JUIsI KOHCEPBUPOBAHHON MPOAYKIIMH — OAHKH H
JIOTKM U3 TOJIMMEPHBIX MaTepuajoB, Takux kak nonumnponwieH (PP), monusTuieH BbICOKOTO
nasiaenuss (IIBJ]), mommatmnentepedranar (II9T) m T. a1, OHM BBIEPKUBAIOT CEPHE3HYIO
MEXaHMUYECKYIO HAarpy3Ky, 4YTO oOJieryaer mpoodjaeMy CKIaJIupoBaHMs TOTOBOW MPOAYKIUH. BaskHbiM
OTPaHUYEHUEM NIl UX IMPUMEHEHHMS] B KOHCEPBHOM IIPOM3BOACTBE SIBISIOTCA HEIOCTATOYHbIE
razo0apbepHbIe CBOMCTBA [2].

B cBs13u ¢ mosiBlieHHEM HOBBIX BHUJIOB YIIAKOBKU U YMAKOBOYHBIX MaTepuajoB MPUOOPETAIOT
0c00yI0 aKTyaJbHOCTh BOIPOCHI OIIEHKH XPAaHUMOCIIOCOOHOCTH KOHCEPBHUPOBAHHBIX MPOAYKTOB B
HOBOM yIakoBKe U onpenaenenus ux cpokoB rogHoctu. Cornacuo 'OCT 32125 «KoHcepBbl MsCHBIE.
Msico tymenoe. TexHudeckue ycnoBusi» (1) Cpok rogHOCTH MSCHBIX KOHCEPBOB B OaHKax u3
namucrepa — 36 MecsaueB. Cpoku rOMHOCTH MSICHBIX KOHCEPBOB B PETOPT-TIaKeTaxX U B OaHKax W3
MIOJIMIIPOIIMIJIEHA COCTABIIAIOT 24 Mecsla.

Ha kauecTBO M NUIIEBYI0 LEHHOCTb MSCHBIX KOHCEPBOB CYIIECTBEHHO BIIHUSET KaueCTBO
ChIpbsi. M3roTOBUTENM MOTYT HCIONb30BaTh MOPOKEHOE MSICO C BBICOKHM COJEp>KaHUEM
COCIMHUTENIbHON TKaHU, HEKAYeCTBEHHBIM JKUP, YTO CHI)KA€T CTOMKOCTh KOHCEPBOB IPHU
JUATeIbHOM XpaHeHnuu [3]. Takum 0Opa3om, OHUM M3 OCHOBHBIX (DaKTOPOB SIBIISETCS 3aKJIaKa Ha
XpaHEeHHE MPOAYKIIMH C BRICOKMM HCXOJHBIM KadyecTBOM. [Ipu 3TOM 1enecoo0pa3Ho omnpenensiTs He
TOJIKO TIOKa3aTelu KadecTBa U OE30MacHOCTH COIIaCHO HOPMATHBHOW JOKYMEHTAIMH, HO H
OLICHUBATh JOTOJIHUTENbHBIE TOKA3aTel, XapaKTepU3YIOIIHe CTENeHb NECTPYKUUU JTUMUAHON U
OeKOBOH (paKIHii KOHCEPBOB.

Lens HacTosmiel paOOTbl — CpaBHUTENbHAs OIIEHKAa KauecTBa MSCHBIX KOHCEPBOB
KOMITJIEKCHBIM METOJIOM C MOMOIIbIO MCHOJIb30BaHMS OOOOIIEHHOTO (KOMIIEKCHOTO) IMOKa3aTels
KadecTBa. [IpenMyIiecTBOM KOMILIEKCHOM OIICHKH SBIISETCS BO3MOXKHOCTH OOBEIUHUTH OOJBIIOE
YHCJIO €AMHUYHBIX IOKa3aTesnell B 000OLIEHHBIN 1OKa3aTeslb U JOCTATOYHO MOJIHO U OOBEKTHBHO
0XapaKTepU30BaTh Kaue€CTBO MPOTYKIIUH.

Mamepuanst u memoovl

OObexkTaMy  HCCIENOBaHUS  SIBISUIUCH  OOpaslibl  KOHCEPBOB  MSCHBIX  KYCKOBBIX
CTepUIN30BaHHbIX «lOBAOUMHA TYyIIEHas BBICHIMK COPT» B MOTPEOUTENHCKOM YHNAKOBKE U3
KOMOMHUPOBAaHHBIX U IOJUMEPHBIX MHOTOCIOWHBIX MarepuanoB. OOpas3ibsl YacTUYHO ObUIH
3aKYIUIEHBI B TOPTOBBIX CETAX I. MOCKBBI, YaCTUYHO NPEAO0CTABIEHBI IPOU3BOAUTEISIMHU.

WcnpiTanus oOpa3noB KOHCEPBOB MPOBOAMIM IO MHUKPOOHMOJOTMYECKUM M CaHUTAPHO-
TUTHEHNYecKuM MokazarensiM Ha cootBerctBue TP TC 021/2011 «O 6Ge3zomacHOCTH NUIIEBOH
npoaykuun» (2), TP TC 034/2013 «O OGe3omacHocTH Msica W MsICHOM mpomaykuuu» (3).
HccnenoBanne KOHCEPBOB Ha NMPOMBIIIJIEHHYIO CTEPUIBHOCTD IIPOBEAEHBI CONIACHO HOPMAaTHBHBIM
TpeOOBaHUAM, NPEIBIABIAEMBIM K KOHCEpBaM I'pyMIIbI A.

Jlis ompezneneHuss OPraHOJIENITUYECKUX U (PU3MKO-XMMUYECKUX TIIOKa3aresned MpUMEHsUIN
METOZbl, YKa3aHHbIE B HOPMATHUBHOM JOKyMEHTAllUM Ha aHanu3upyemyro mpoaykuuwoo (1).
JIONOJTHUTENBHO OMPEAEISIN MOKa3aTelt, XapaKTepU3YIOIue COCTOSHUE OEIKOBOW M >KUPOBOU
COCTABJISIIOIIUX: aKTUBHYIO U TUTpyemyto KucioTHOCTh (AK, TK) — mo I'OCT P 51478, amuno-
ammuayHbiid a30T (AAA) — no 'OCT P 55479, kucnotHoe, nepexkucHoe yucina xupa (KU, [TH) —
mo 'OCT 8285, tnobapoutyposoe umcio xupa (TBY) — mo TOCT P 55810. IlepeuncieHusie
IIOKAa3aTeM B Ka4eCTBE JONOJIHUTENBHBIX MO3BOJSIOT BBIABUTH 3aKOHOMEPHOCTH OKHUCIMTEIBHBIX
MPOIIECCOB B KOHCEPBAaX U OLEHUTh UX XPAHUMOCIIOCOOHOCTS [4].
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Jlis cpaBHEHHs KayecTBa MHCIBITAHHBIX OOpa3loB KOHCEPBOB IMPUMEHEHa KOMILJIEKCHAs
OIIEHKa, MCIIOJIb30BaHHAas Hamu paHee [5]. s KOIMYECTBEHHOTO ONpEAEICHUS KOMIUIEKCHOTO
MOKa3aressi MUCHOJIb30BAIM MeToNl KBasuMmeTpuu. Co3aHue KBAJIMMETPUUYECKOM MOJEIH OLEHKH
KayecTBa IMpEAyCMAaTPUBAET  OIpPEACNICHUE €IMHUYHBIX [OKa3aTesie KauecTBa, METObI
olpeseNieHUs] BBIOPAHHBIX MOKa3areneil, ompeneneHue Kod(p(GUIUEHTOB BECOMOCTH M pacuer
KOMITJIEKCHOTO TIOKa3zarens KadecTBa. [l pacuera KOMIUIEKCHOTO TIIOKa3arensl eAMHHYHBIC
MoKa3aTesid ObUTH pa3felieHbl Ha TPYIIIIHI.

I'pynma A — opraHoJeNTHYECKHE MMOKA3aTeNN: [[BET U MPO3PAYHOCTh OYJIbOHA, BHEIITHUH BH/I,
KOHCHCTEHIIUS, BKYC, 3allaX KOHCEPBOB, OLIEHWBaeMbIe 110 OaJUIbHOM IIKae.

I'pynmia B — nopmupyembie ['OCT 32125 ¢usuko-xumMuvecKkrue moKa3arein: MaccoBas A0
Msica U JKHpa, MaccoBas JI0JIs JKUpa, MaccoBas 1oJs Oelika, MaccoBasl A0Js IoBapeHHOM conu. K
ATOM Ke Tpymne ObUIM OTHECEHBbI MOKa3aTeNId, ONPEACIISIONINE XPAHUMOCIIOCOOHOCTh KOHCEPBOB:
KY u ITY, onpenensiembie B 00I1IeH Macce KOHCEPBOB U B dKCTparupoBaHHoM xupe), ThU, AAA.

I'pynna C — moka3zarenu MUILEBOM LIEHHOCTH: MaccoBas J0Js Msica U JKHUpa, MaccoBasl JOJIs
KHUpa, MaccoBas 1015 Oelka.

BriOpannbsie moKazaTenM  KayecTBa  pa3IMYAIOTCS IO  METOAaM  ONpeleieHus W,
COOTBETCTBEHHO, IO pa3MepHOCTU 3HadeHuid. g (opMupoBaHHMsS KOMIUIEKCHOTO MOKa3aTens
KauecTBa €IUHUYHBIC 3HAUEHUs IMOKazaTelel ObLIM MpHUBEIEHBI K 0oOmIell mkane uamepeHuit. s
nepeBojia pa3MepHocTel K oOmieil mikane Obula BeIOpaHa Oe3pa3MepHasl eAMHHUIA HW3MEPEHHS,
BBID@KEHHAs B €IUHUIAX IIKaJdbl OTHOIICHWM, KOTOpasi T[IOKa3bIBA€T, BO CKOJIBKO pa3
paccMmarpuBaeMoe 3HaYCHHE MTOKa3aTelsi KauecTBa 0OJIbIle WM MEHbIIE 3HAUYEHUS], YCTaHOBIEHHOTO
HOPMAaTHUBHBIM JOKyMEHTOM. Eciu cHuXeHHe 3HaYeHHs IMOKa3aTells MPUBOAUT K YXYALICHHIO
Ka4ecTBa MPOAYKIIMHU, TO MPUMEHSETCS OTHOIICHHE PACCMaTpPUBAEMOro 3HAUCHHUS IOKa3arens K
3HAQYEHWI0,  YCTAHOBJICHHOMY  HOPMAaTUBHBIM  JIOKYMEHTOM  WJIH  JKCHEPUMEHTAJIBHO
ycTaHOBIEHHOMY. I Ha00OpOT, eciii CHIKEHUE KauecTBa MPOIAYKIIMH OOYCIOBICHO MOBBIIICHUEM
3HAYEHUS] E€AMHUYHOIO II0Ka3aTess, TO TNPUMEHSETCS OTHOIICHHE 3HAYeHUs, YCTaHOBJICHHOTO
HOPMAaTUBHBIM  JOKYMEHTOM  WJIM  OJKCICPUMEHTAIBHO  YCTAaHOBICEHHOE K  3HAYCHHUIO
paccMaTpuBaEMOTro €IMHUYHOTO TOKa3aTesl.

B kadectBe TanoHHbIX (0a30BbIX) 3HaUEHU UCTIOIH30BAHBI:

-JI71s TIOKa3aresiei rpynmnbl A — OpraHoyienITHYecKas OlleHKa Mo MATUOAITEHON CUCTEME;

- Tokazarened rpynmbl B — HopmaruBHble 3HaueHus no [OCT 32125, nans
HEHOPMHPYEMBIX TOKa3aTeIiel — HKCIIEPUMEHTAIBFHO YCTAaHOBJICHHBIC BEJIUYHHBI, MOJyYEeHHBIE B
HCCIIEI0BAHUSIX KOHCEPBOB B IIPOLIECCE XPAHEHUS;

-5 mokasareneu rpynnsl C — HopmarusHble 3HaueHus o 'OCT 32125.

Jlnst pacuera KOMILJIEKCHOTO TOKa3aTesiss KadecTBa MPUMEHWIN CpeaHeapruPMeTHYECKYIO
MO/JIEJIb:

i=l i=p i=g
K, =Ma) mai*Kai-+Mb > mbi*Kbi+Mc > mci*Kci
i=1 i=1+1 i=p+1
7€ 1 — KOJIMYECTBO CBOMCTB, XapaKTEPU3YIOIINX KaueCTBO MUIIEBBIX MPOIYKTOB;
Ma, Mb, Mc — k03 QHIIMEHTH BECOMOCTH Ka)kJI0M TpyHIbl CBOICTB, XapaKTEPU3YIOIINUX
KauecTBO, CyMMa KOTOPBIX JTOJKHA OBITh paBHA 1;
mai, mbi, mci — KOMIUIEKCHBIH MOKa3aTesb KaXKI0ro 1-To CBOMCTBA B IpyIIax.
Kai, Kbi, Kci — 3Hauenue nmokasarensi KauecTBa B K&KJOW TpyIIIe.
Hns  onpeneneHuss  KO(G@HUIMEHTOB BECOMOCTH NPUMEHMIM  JKCHEPTHBIM  MeTon
PAHKUPOBAaHMS EIWHUYHBIX TIOKa3aTrejeid. YPOBEHb KauyeCTBa HWCIBITAHHBIX 00pa3oB MSCHBIX
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KOHCEPBOB OMPEIESUIM KaK OTHOIICHHE KOMILIEKCHOTO (0OOOIIEHHOTO) IOKa3aress KadecTBa
OIICHUBAEMOM MPOAYKIIMH K 0000IICHHOMY TTOKa3aTeno 0a30BOro oopasiia.

Pesynomamur uccnedosanus

Bce  ucmbiThiBaeMble  00paslibl  COOTBETCTBOBAIM  TPEOOBAaHUSAM  MPOMBIIIJICHHON
crepwibHOCTU. CpaBHUBas pe3yabTaTbl MHUKPOOHOJIOTMYECKMX HWCHBITAHUNA, MOXHO OTMETUTh
CTaOUIIPHOE KaueCTBO MSCHBIX KOHCEPBOB PAa3HBIX H3TOTOBHUTENCH B HOBBIX BHIAaX YIAKOBKH.
OTMeueHo, YTO y M3TOTOBUTENICH MSCHBIX KOHCEPBOB B KOMOMHHPOBAHHOW YITAKOBKE MPOIECC
CTepuiIn3auu 00ecreurnBaeT MUKPOOUOIOTUYECKYI0 O€30MaCHOCTh MPOAYKIIMH U CO3/1aeT yCIOBHS
JUIA ee TOCJeNyIOIIero XpaHeHus. BpIOOp panuoHaNbHBIX PEXUMOB TEIUIOBOM 00paboTKU
HeoOXomuM Juisi  00ecledYeHrss MHUHHMAIBHBIX JIeCTPYKTUBHBIX BO3JCHCTBHI Ha OCHOBHBIE
COCTAaBJISIOLIKE MTPOYKTOB [6].

[TockoabKy MHUKpPOOMOJIOTHYECKUE MOKa3aTeNld BCeX 00paslioB MMEIH OJWHAKOBBINH YpOBEHBb
3HaYeHUI (COOTBETCTBYET), B pacueTe KOMIUIEKCHOTO TII0Ka3areisi OHU HE YUUTHIBAIKCH.
OprasonenTryecKkasi OIEHKA SBIISETCS OOMIMM TOKa3aTeleM, OTPaKAIOIIUM KOMILJIEKC COCTOSHUS
JUNUJIHON W OEITKOBOH dYacTH MSCHBIX W MSCOPACTUTEIIBHBIX KOHCEPBOB. bBOIBITMHCTBO
WCCJIETIOBAHHBIX 00pa3llOB UMENI0 CBOMCTBEHHBIN TYIIIEHOW TOBSIMHE C MPSIHOCTSAMHU BKYC M 3arax
0€e3 MOCTOPOHHMX 3amaxa u MpUBKyca.

[TpumeneHne 0aUTLHOW CHCTEMBI JIJISl OLICHKH OPraHOJENTHICCKUX MoKa3arenei [7] ¢ yueTom
BO3MOXKHBIX HECOOTBETCTBHU TpeOoBaHusM (1) TOKa3amo, YTO Ka4eCTBO MSCHBIX KOHCEPBOB
Haxonuiochk Ha ypoBHe 4,0—4,8 Gamna. CornacHo (4) KauecTBO TaKMX KOHCEPBOB MOXKET OBITh
OLICHEHO Kak xopoiiee. OTKIOHEHUS MO OpraHojenTHKe (MOCTOPOHHUM 3amax, MYTHBIM OyIbOH)
uMenH JiBa oOpasma KOoHcepBOB B OaHkax u3 jamuctepa (3 mr/80 m 6 mi/90), oleHKa KOTOPBIX
coctaBuia 3 6aia (yIOBJIETBOPUTEIHHOE KAYECTBO).
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B MicHBIX KOHCEpBaX HOPMHPYIOTCS CIEAyIOIIHe (U3NKO-XUMUYECKUE TMOKa3aTelu:
MaccoBas JOJs Msca W JKHpa, MaccoBas MOJS >KHMpa, MaccoBas Aoy Oenka, maccoBas IOJIs
MOBapeHHOUN conu. J[omoJHUTENbHBbIE MOKa3aTeldu AAr0T MPEICTaBIEHHWE O CTENEHH AECTPYKIUU
0enkoBoit (AAA) u munuaHOM dpakiuii KOHCEpPBOB [8]. Pe3ynbraTsl O1eHKH MSCHBIX KOHCEPBOB T10
(U3UKO-XUMUYECKUM TI0Ka3aTessM MpeAcTaBleHbl B Tabmuiie.
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Tabnuma

OU3UKO-XUMHNYECKHUE ITOKA3SATEJIM MAICHBIX KOHCEPBOB «I'OBJJIMHA TYIIHEHAS
BBICIIMM COPT» B HOBBIX BUJJAX YITAKOBKHA

Ne Ne Maccosas oona, % Kucnomnocmes 3 N ~ 3D £ &

n/n  obpaszya ] o L S §E S §§ E %

3 3 3 < NS BN S =0 SN o g

= SRS g = 51\% = Q\g § E <

Koncepewr 6 namucmepe
1 /79 673 130 193 14 6,2 0,5 14/01 051/01 014 774
2 /158 62,7 125 202 14 58 0,5 03/02 050/03 0,04 682
3 /80 659 10,7 195 14 6,2 0,5 12/01 060/01 014 975
4 ri/81 610 10,7 195 14 6,2 0,6 20/04 080/01 015 90,0
5 /88 615 110 197 14 6,0 0,5 02/01 052/03 004 750
6 ri/90 58,0 190 160 15 6,3 0,7 20/03 1,31/0,7 0,22 88,0
Koncepevi 6 pemopm-naxemax
7 rp/82 650 110 191 13 6,2 0,6 25/03 070/01 016 950
8 rp/83 620 105 190 14 6,1 0,6 15/05 0,73/01 0,17 89,0
9 rp/92 620 110 193 14 6,1 0,7 01/01 0,72/01 0,12 80,0
10 rp/91 620 140 191 14 6,1 0,7 03/08 080/01 011 80,2
Koncepewr 6 nonunponunenogoix banxax

11 /101 585 110 185 13 6,0 0,5 10/18 030/04 013 750
12 rm/102 805 120 195 14 6,2 0,6 1,1/18 071/14 015 80,0

AHanM3 TOJMyYEeHHBIX JAHHBIX TMOKa3all, YTO Y HCIBITAHHBIX O0pa3l0B MSACHBIX KOHCEPBOB
MOKa3aresb «MaccoBasi JIOJISI Msca U KUPa» COCTaBIsI B OCHOBHOM 60,5-65,0%, TONBKO Yy NBYX
obpasmnos (6 1:1/90, 11 rn/101) 3Ha4eHM ATOTO MOKA3aTelsd HAXOAWINCh Ha IIpeesie TpeOOBaHUN —
58%. MaccoBas noins xupa B oOpasnax Obiia Ha yposHe 10,5-14,0%, maccoBas 1ons 6enka — OT
16,0 no 20,5%. Takum 00pa3oM, HCHBITAHHBIE OOpPAa3Ibl COOTBETCTBOBAIM HOPMATUBHBIM
TpeOOBaHUSIM, 3a HCKIIOYEHHEM OaHOro oOpasna (6m1/90), y KOTOpOro OTMEYEHO BBICOKOE
coaepxanue xupa (19%), 4To 0OueBUIHO CKA3aIOCh HA €0 OPTaHOJIETITUYECKOMN OIICHKE.

[To comep:xanuio XJIOpUaa HATPHsI BCE UCTIBITAHHBIE 0OpPa3IIbl COOTBETCTBOBAIU TPEOOBAHUSIM
CTaHjaapTa.

KoHTponb akTHBHON KHUCIOTHOCTH IOKA3all, 4YTO YPOBEHb pH CyIIECTBEHHO HE OTIMYAETCS B
KOHCEpBaxX Pa3IMYHbIX M3roToBUTENEH. M3BeCTHO, UTO 3HAaYEHHE JAHHOTO MOKa3aTelssl 3aBUCUT OT
00JBIIOTO KONMUYecTBa (DAaKTOPOB, K KOTOPHIM OTHOCSATCS BO3PACTHBIE XapaKTEPUCTHKH CKOTa,
yclioBUs 320051, IPOTEKaHUE MPOLIECCOB aBTOJIM3Aa, IPOJOJIKUTEIILHOCTh U TEMIIEpaTypa XpaHeHus
MsiCa B OXJIAKICHHOM M 3aMOPOKEHHOM COCTOSIHUU, PEKUMBI CTEPUITU3ALIUY.

[loka3zarenb «TUTpyeMasi KUCIOTHOCTbY» XapaKTepU3YET YPOBEHb BOJIOPACTBOPUMBIX KHCIIOT,
HaXOIAUINXCS B MPOAYKTE B Tepecuere Ha MOJNOuHyr0 KucioTy. TK wucciemoBaHHBIX 00pasiioB
HaxOAWJIach MPUMEPHO HAa OTHOM ypoBHE, B mipenenax 0,5—0,7% MOJIOYHON KUCIIOTHI.

[Io coxepxkaHWI0 aMHHOAMMHA4yHOTO a30Ta MOXXHO CYIUTh O KayecTBE CBIpbS JUIS
W3TOTOBIIEHUS KOHCEPBOB, a Takke 00 dS(O(OEKTHBHOCTH WHAKTUBAIIMH MPOTECOTUTHICCKIX
(hepMEeHTOB BBICOKMMH TeMIIEpaTypaMu MpHU CTEPUIU3ALNN MPOAYKIUU. Uem OoJbllie coaepkaHue
AAA, TeM UHTEHCHBHEE HIYT IPOLECCHl PA3JIOKEHUS OEIKOBBIX BEIIECTB. OMIHMPUUYECKU
YCTAHOBJICHO, YTO TMpeBbIMIeHHEe dToro mokazarens Bbime 90 Mmr/100 T CBUAETENBCTBYET
3HAYUTETHHON CTENEHH MPOTEOIUTHIECKOTO PA3TIOKEHHSI OSITKOB.
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Onenka conmepxkanusi AAA ToKazajia, 4TO €ro 3Ha4eHHs B 00pa3lax MsICHBIX KOHCEPBOB
pa3HBIX WU3roTOBUTENEH BaphupytoT oT 68 10 97 mr/100 . YV G0oNbIIMHCTBA KOHCEPBOB BEIIMYUHBI
AAA He TpPEBBIIIAIOT MMOPOrOBOTO 3HAYEHHS, YTO XapakTepHO i JO0OPOKAYeCTBEHHBIX
MSICOIIPOAYKTOB. B TO e Bpemst B IByX 00pa3iax ¢ HeOOIbIIMMH CPOKaMHU XpaHEeHUs1 HaOIoaaeTcs
3HAYUTEIBHOE MPEBBIICHUE dTHX Moka3arene (3 mi/80, 7 rp/82), 4To MOXKET CBUIAETEIHCTBOBATH O
HEBBICOKOM Ka4€CTBE UCXOAHOTO ChIPbSI.

K mpomeccam, BemymuMm K CHIXKEHHMIO KayeCTBAa MSICHBIX KOHCEPBOB, MOXKHO OTHECTH
OKHCJIUTENbHBIE U THUAPOJIUTUUECKUE MPOLECChl, KOTOPhIE MOT'YT MPOMCXOAUTH MOJ ACHCTBHUEM
JUNOIUTHYECKUX (PEpPMEHTOB, HE MOJIHOCTHI0 HHAKTUBUPOBAHHBIX MPU CTEPUITU3ALUN KOHCEPBOB U
CHOCOOHBIX BOCCTAHABIMBATh CBOIO aKTUBHOCTh. DTH IMPOILIECCHl MOXKHO IMPOKOHTPOIUPOBATH I10
moka3zarensam K4, IT4, ThY.

KY u IT4 onpenensui B 0011ell Macce KOHCEPBOB (TOMOTEHATE) M B AKCTPArHPOBAHHOM KHPE.
3uayenust KU oOmieil Macchl KOHCEPBOB y BceX 00pa3lioB ObUIM HA JOCTATOYHO HU3KOM YPOBHE —
0,1-0,5 mr KOH/r. KY >xupa numeno 6osee BBICOKHE 3HAUCHUs, Koiebanus coctaBuiu ot 0,1 1o 2,5
mr KOH/r npu cpemnem yposHe 1,0-1,5 mr KOH/r. [lony4denHbie naHHBIE CBHAETEIHCTBYIOT O
HEBBICOKOM CTETICHH TMAPOIN3a JUMUI0B B UCCIEIOBAHHBIX KOHCEPBaX.

[Tokazarenu 114 u ThY xapakrepu3yroT BTOpUYHbBIE MPOAYKTHI OKUCIEHUS, U UX BEIUYUHBI
CBUJCTEIBCTBYET O CKOPOCTH OKHCIIEHUs NTUNUAOB. B uccienoBaHHbIX oOpas3nax ATUTENBHOCTh
XpaHEeHUsI KOTOPBIX cOCTaBisia He Oonee 15 mecsues, nokazarenu [T oOmeit Mmaccel KOHCEPBOB HE
npepimai 1,0 MMMOJL akT. kuciopona. Mckmodenune cocraBmi obpasen 12rm/102 ¢ T4 1,4
MMMOJIb aKT. Kuciopoaa. B skcrparupoBanHoM xupe 3HadeHus [1TY Takxke ObUTH HEBBICOKUMU: OT
0,5 1o 1,3 MMMOJIb aKT. KUCJIOPO/A.

3nayennst ThY B koHCcepBax Haxomuunch B mipenenax ot 0,04 mo 0,2 Mr/Kr, 4To XapaKkTepu3yeT
HE3HAUUTEIbHYIO CTENEeHb OKUCIECHHOCTH aunuaoB. Hambonee Boicokue 3nHauenust [1Y u THY
orMeueHbl B oOpasuax 3nr/80 u 6m1/90. DTu pe3ynpTarhl KOPPENUPYIOT C pe3yinbraTaMu
OPraHOJICTITUYECKOTO aHallu3a, B XOA€ KOTOPOTO MMEHHO ATH 00pasilbl MOTYYMIIU CaMble HU3KHE
OLIEHKH.

Taxkum 00pa3zom, pe3yabpTarbl ONpeAeaeHus MoKa3aTesleld OKUCIEHUS! CBUIETENIbCTBYIOT, UTO B
OONBIIMHCTBE OOpa3I0OB KOHCEPBOB B JAMHCTEPE M B PETOPT-TIAKETaX MPOIECCHl THAPOIN3a
TUNUAHON U 6emKoBOM (hpakiuii UAYT C HEBBICOKOM CKOpOCThI0. [Tockonbky Hanbonee HHTEHCUBHO
OKHCJTUTENBHBIC TIPOIIECCHI YT B MPUCYTCTBUU KUCIOPO/A, TTOJYICHHBIC JaHHBIC MOATBEPIKIAIOT
XOpolIMe ra3o0apbepHblE CBOWCTBA MaTepuajoB, W3 KOTOPBIX U3rOTOBJIEHA YHAKOBKa s
koHcepBoB (https://goo.su/1kOGO) [9].

B Xxome wccinenoBaHuss TPOBOAMIACH OLIEHKA COCTOSIHUSL BHYTPEHHEH M BHEIIHEH
MMOBEPXHOCTH TMOTPEOUTETHCKON YIAaKOBKH. Y BCEX HCIBITAHHBIX O0Opa3loB Ha MPOTSHKEHUU
UCCJIEIOBAHUS COCTOSIHUE YIIAKOBOYHBIX MAarepHalioB OILIEHUBAJIOCh KaK COOTBETCTBYIOLIEE
TpeOOBaHUSM HOPMATHUBHBIX TOKYMEHTOB.

Jlns GaHOK M3 JaMUCTepa OTMEYaloCh, YTO TEPMOIIOB MO BCEMY IEpUMETpPY OaHKHU
HEMpPEPBIBHBIN, TNIAJKUN C YETKUM OTIIEYaTKOM CBAapHOTO dJIeMEeHTa, 0e3 CKIaAoK U MopiuH. [Ipu
BH3yaJJbHOM OCMOTPE BHJIUMBIX Je()EKTOB W TIOBPEKIECHWH Ha BHYTPEHHEH © BHEIIHEH
MOBEPXHOCTU OaHOK OOHapy)KeHO He ObUIO, JIAKOKPACOYHOE IMOKPBITUE COXpaHEHOo, OaHKU 0e3
TEMHBIX MSTEH, TPELIMH U MOJITEKOB.

PeropT-makeTsl mpaBUIIbHON MPSIMOYronbHONU (Gopmbl. JloHHBIE, OOKOBBIE M BEPXHHUE IIBHI
YUCTBIC, POBHBIC, HEMPEPBIBHbIE 0€3 IMy3bIpeH, CJIENIOB MOATEKOB W MOMAJaHUN COIEPKHUMOTO.
BHyTpeHHsIs1 moBepXHOCTh poBHas 0e3 aedekTos. [loTpeduTenbckas ynakoBka y Bcex 00pasioB 6e3
B3/IyTUH, TPEIIUH U IPU3HAKOB PACCIOCHHUS.
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Komnnexcnas oyenxa opeanonenmuueckux u (ou3uUKO-XumMuyeckux nokasameneti

KommnekcHoe uccienoBaHne KauecTBa MSICHBIX KOHCEPBOB MMEET 0COOYI0 aKTyalbHOCTh U
MPaKTUYECKYI0 3HAYMMOCTh JJIS OIIEHKM YpOBHS HUX KaudecTBa. [lo pesynpraram pacyeToB
KOMITJICKCHBIX TIOKa3aTeNel Il UCCIIeIOBAaHHBIX 00pa3IoB KOHCEPBOB MSICHBIX « OBSIMHA TyIICHAS
BBICIIIMI COPT» TMOCTpOeHbl Tpaduku, mnpuBeneHHble Ha Pucynkax 1-4. [lo KOMIUIEKCHBIM
MoKa3aTesisiM MUILIEBOM LIEHHOCTH 00pa3libl B JIaMUCTEpe MMeNn OoJjiee BBICOKYIO OIICHKY (Kpome
obpasua 6171/90), yem 00pa3lbl B PEeTOPT-NMIAKETaX M MOJHUIPONMICHOBON ymakoBke (PucyHok 2).
OnHako, pa3nu4rs B 3HAYCHUSX KOMIUICKCHBIX ToKa3arenein Hebompiue (0,12—0,20 equHAIl MEXKTY
MaKCHUMaJIbHOW 1 MUHUMAJIbHOW OIICHKOM).
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Pucynox 2. KoMiiekcHble TOKa3aTenu MUIIEBON IIEHHOCTH MIACHBIX KOHCEPBOB

B 10 ke BpeMs MexAy MCHBITAHHBIMH OOpa3llaMU BBISIBICHBI 3HAUUTEJIbHBIE PA3INYMsl 110
KOMIUIEKCHBIM TIOKAQ3aTeJsiM, XapaKTePU3YIOIIUM XPaHUMOCIOCOOHOCTh KOHCepBOB (Pucynok 3).
bornee BBICOKMMM KOMIUIEKCHBIMH —IOKA3aTeNIIMU  XPaHMMOCHOCOOHOCTH — XapaKTepU3YIOTCS
obopazuel 9 1p/90 M 5 /88 co 3HaueHusmu 3,74 u 2,75 coorBercTBeHHO. Camble HU3KHE
KOMIUIEKCHBIE TIOKa3aTenu onpezeneHsl y 0opasnoB 4 /81 u 12 rn/102 co 3nauenusmu 0,65 u 0,68
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PI/IC}’HOK 3. KoMmIIIeKCHBIE IOKA3aTEeIN XpaHI/IMOCHOCO6HOCTB MSICHBIX KOHCCPBOB

B menom Hambosee BBICOKMM Ka4eCTBOM XapaKTEPHU30BAIUCh KOHCEPBHI 00pa3ioB Sti/88 B
mamuctepe U 9 rp/92 B peTopT-makeTax co 3HAYCHUSIMHU CyMMAapHOTO KOMIUIEKCHOTO TOKa3aress
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cootBeTcTBeHHO 3,38 1 4,26 (Pucynok 4). Beicokoe 3HaueHHE KOMIUIEKCHBIX IOKa3arejael y 3THX
o0pa3loB TOJYYEHO 3a CYET BBICOKMX BEJIMYMH T[OKa3arene XpaHumocrnococOHocTH. U3
MOJYYECHHBIX JAHHBIX CIEAYET, YTO MOKA3aTeIN XPAHUMOCIIOCOOHOCTH 3aHUMAIOT BEAYyIlee MECTO B
KOMITJIICGKCHOM OILICHKC Ka4€CTBA MACHBIX KOHCCPBOB JIA AJIUTCIIBHOI'O XPaHCHUS.
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Pucynok 4. CymMapHble KOMIUIEKCHBIE TOKa3aTeld O0pa3loB MSCHBIX KOHCEPBOB B YIAKOBKE W3
KOMOWHHPOBAaHHBIX MaTEpPHAIOB

SIBNAACH KOMILJIEKCHBIM OTHOCHUTENBHBIM IIOKa3aTelleM KauyecTBa, YpPOBEHb KayecTBa
HaxoauTcCs B HpHMOﬁ 3aBUCUMOCTH OT COBCPHICHCTBA TeXHOHOFHﬁ, Ka4€CTBa UCXOAHBIX PECYPCOB U
KBaM(UKaUKU McToONHUTENeH. HeoOXoquMOoCTh OICHUTh YPOBEHb KauecTBa BO3HHUKACT MEpe.
pa3paboTYMKOM MpHU BEIOOpE JTydIIero BapuanTa npoaykuuu. Ha cnenyromem stane ObliI pacCUMTaH
YPOBEHb KauecTBa MO Ka)KJOMY HCIIBITAHHOMY 00pa3ily MACHBIX KOHcepBOB (PucyHok 5). YpoBeHb
Ka4ecTBa PACCUUTHIBAJIICS KaK OTHOIICHHWE KOMIUIEKCHOTO (000OIIEHHOr0) MoKa3aresis KadecTBa
OLIEHUBAEMOM MPOAYKIIMU K 0000IIEHHOMY TMOKa3areno 0a30Boro odpasna. 3a 6a30BbIe 3HAUCHUS
MPUHUMAIIU TIOKA3aTeIN STAJIOHHBIX 00Pa31oB.
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PI/ICYHOK 5. YPOBCHL Ka4uCCTBa MSCHBIX KOHCCPBOB B YIIAKOBKEC
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B uccnenoBanusx 3a 0a3oBbIi oOpaszerr ObuT TpHHAT oOpazer] 9 rp/92 B peropr-makeTe ¢
KOMILJIEKCHBIM MoKa3arenieM 4,26, emy NpUCBOEH YPOBEHb KauecTBa 1. MsCHbIE KOHCEPBBI ¢ TAKUM
Ka4eCTBOM MOTYT OBITh PEKOMEHIOBAHBI JJIs JATBHEUITNX UCIBITAHUN TI0 JUTUTEITFHOMY XPAHEHUIO.
KoHcepBaMu ¢ BBICOKMM YPOBHEM KauecTBa MOXKHO Tak)Ke CUMTarh oOpasisl 2 /158 u 5 /88
(ypoBenb kadectBa coorBercTBeHHO 0,64 u 0,80). OcTanpHble HCHIBITAHHBIE O0Opaslbl HE
WCIIONIb30BAIMCh B JIaJIbHEHIIUX HCIBITAHUAX, TaK Kak UMeld Ooyiee HU3KUHA HCXOAHBIN YpOBEHBb
KauecTBa.

Takum o0pazoM, pe3ynbTarbl MPOBEIEHHBIX  HWCCIENAOBAHMKA  TOKa3ajiM, YTO IO
MUKpPOOUOJIOTUYECKUM W  THUTMEHHYECKUM  TIoKazareiasiM  Oe30MacHOCTH, a Takke IOo
OpPraHOJIEITUYECKUM M (PU3UKO-XMMHUECKHM I[IOKa3aTeliiM BC€ HCHbITaHHbIE OOpas3lpl, 3a
UCKITIOYCHUEM JIBYX, COOTBETCTBOBAIM TPEOOBAHUSM 3aKOHOJATEIbHOW W  HOPMATHBHOMN
nokymeHTarnuu. OIeHKa JOMOIHUTENBHBIX (U3UKO-XUMUYECKUX TOKa3aTeliel, XapaKkTepu3yoIuX
OKHUCJIUTEIbHYIO TOpUY, TOKa3ajla HEe3HAUUTENbHbIE THAPOIUTHUYECKHE H3MEHEHHUS OCJKOBOW U
JUOUAHON  (ppakuuii KOHCEpPBOB, UYTO B OIpPENEICHHOW Mepe IMOATBEPKIACT XOPOIIHe
ra3o0apbepHbIC CBOMCTBAa HOBBIX BHUJIOB YIIAKOBKH, B YaCTHOCTH, IO Kuciopoxy. [IpumeHcHme
METO/Ia KOMILJICKCHOW OILICHKH IO3BOJIMJIO YCTAaHOBHTH PEUTHHT HCIBITAHHBIX MSCHBIX KOHCEPBOB
M0 KA4eCTBEHHBIM XapaKTEPUCTUKAM C y4eTOM IOKa3aTelieil XpaHMMOCIOCOOHOCTH M BBIOpaTh
o0pa3ipl ¢ HauboJee BEBICOKUMU Ka4eCTBEHHBIMU MOKA3aTeNsIMU ISl TIOCTEAYIOIINX UCIIBITAHUH TIO
JUINTEIBbHOMY XPaHEHUIO.
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Annomayus. COH 3BOJIIOLIMOHHO COXPAaHSAETCS y BCEX BHUJOB, a HapylICHHE CHA SBISIETCA
OO0IKMM TIATOTEHE30M HEWpOAereHepalud, LIUPKAJUaHHOTO CTpecca M IJIEKTPOMArHUTHOH
Harpy3ku/meperpy3ku. KadecTBo cHa y uenoBeka CHUXKAETCS C BO3PAacTOM, a HapylleHHe
HOPMaJIbHOM apXWUTEKTypbl CHAa 4YacTO MPEALIECTBYET BO3HUKHOBEHUIO HEMPOJET€HEPATUBHBIX
3aboneBanuil. Jlumdarudeckas cucrema, KOTOpas OYMIAET MO3I OT OENKOBBIX OTXOJOB, B
OCHOBHOM AaKTHMBHAa BO BpeMs CHAa. XPOHMYECKHHU CTpPECC PEMOIECIUPYET U PECTPYKTYypUPYET
TUM(aTUYECKyI0 COCYIUCTYIO ceTh. OCHOBOIIOJIATAIOIIEe MCCIIEOBAHUS ObUIM COCPEAOTOUYEHBI Ha
OTKPBITUM DIMM(ATHYECKO CHCTEMBI, CeTH MO3ra, KOTOpas O4YMIIAeT MEeTabOIUTBl U OTXOABI
KHU3HEJIEATEITbHOCTH UYepe3 CIMHHOMO3TOBYIO KHUJIKOCTb, TIOKa Mbl ClIUM. [ TuMdarudeckas cucrema
13-3a €€ 3aBUCUMOCTH OT ITIMAJIbHBIX KJIETOK — HE HEMPOHAJIBHBIX KJIIETOK B LICHTPAJILHON HEPBHOM
cucteme (IIHC), xoTopbie He TPOUZBOIAT DIIEKTPUUECKHE HMIYIbCHI, HO TMOIIACPKUBAIOT U
3amMIarT Heiponsl. Hacrosmas u  QyHKIMOHanbHAs JuUMQaruyeckas COCYyIUCTas CUCTeMa
HaXOAMTCS B MO3TOBBIX 000J04Kax, koTopsle mokpbiBatoT [IHC. D10 HeoxkuaanHoe (MOBTOPHOE)
OTKpBITHE TPUBEJIO K MEPEOLECHKE MEXaHU3MOB JpEHa)ka *UJAKOCTU U PACTBOPEHHBIX BEIIECTB B
HC, HellpoMMMYHHBIX B3aUMOJEHCTBUI W y4acTHUs MEHHHIEaJIbHBIX JIUM(ATHYECKUX Y3JI0B B
BO3HMKHOBEHUH U IPOrPECCHPOBAHUU HEBPOJIOTUYECKHX paccTporCcTB. Paznuunble (axTopsl,
BIMSIONIME HA MEHUHICAIbHYIO JUM(aTHUecKyl0 (YHKIMIO, TakMe Kak Ieperaya CUTHAJIOB
(bakTOpoB pocTa M CTApeHHs, U UX BIUSHUE HAa HENPEPHIBHBIA OTTOK MOJEKYIN, MOJyYEHHBIX W3
MO3ra, 1 MEHUHTeaJbHbIX UMMYHHBIX KJIETOK B ILI€iiHbIe TuMdaTrueckue y3ibl. OTKpBITHE POJIU
muMdarudeckoi cocyauctoil cetu, npenupyromeil [IHC, npu pa3nuyHbIX NaToJOTHsIX, KOTOpbIE
UMEIOT CUJIbHBINA HEHPOBOCHAIIUTEIbHBIM KOMIIOHEHT, BKJIFOYAsl TPAaBMbI TOJIOBHOTO MO3ra, OIYXOJIU
U CBSI3aHHBIE CO CTapeHUEM Heilpo/iereHepaTuBHbIe 3a00JIeBaHMsl, Takie Kak 001e3Hu Aublireiimepa
n Ilapkuncona. HeiipoceTn, KOTOpble CBSI3BIBAIOT COH, CTapeHHE, KIMPEHC JHUMpaTudecKon
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CUCTeMBl M arperamuio OeJKOB, MPOJIMIM HOBBIM CBET Ha MAaTOreHe3 IIHPOKOro CIEKTpa
HelpojiereHepaTUBHBIX 3a00JIeBaHUM, JUIsI KOTOPHIX HEIOCTaTOYHOCTh JUM(ATUYECKOW CHCTEMBbI
MOJKET MPEACTABIATH COOOM TEPAeBTUIECCKU I1EJIEBON KOHEUHBIN OOIIUH My Th.

Abstract. Sleep evolutionarily persists in all species, and sleep disturbance is the general
pathogenesis of neurodegeneration, circadian stress, and electromagnetic load/overload. Sleep
quality in human decreases with age, and disruption of normal sleep architecture often precedes
the onset of neurodegenerative diseases. The lymphatic system, which cleans the brain of protein
waste, i1s mostly active during sleep. Chronic stress remodels and restructures the lymphatic
vasculature. The glymphatic system because of its dependence on glial cells — non-neuronal cells
in the central nervous system (CNS) that do not produce electrical impulses but support and protect
neurons. The present and functional lymphatic vascular system is found in the meninges that cover
the central CNS. This unexpected (rediscovery) discovery led to a reassessment of fluid and solute
drainage mechanisms in the CNS, neuroimmune interactions, and the involvement of meningeal
lymph nodes in the onset and progression of neurological disorders. Various factors affecting
meningeal lymphatic function, such as growth factor signaling and aging, and their effect on the
continuous flow of brain-derived molecules and meningeal immune cells to the cervical lymph
nodes. Discovery of the role of the lymphatic vasculature draining the CNS in various pathologies
that have a strong neuroinflammatory component, including brain injuries, tumors and aging-related
neurodegenerative diseases such as Alzheimer’s and Parkinson’s diseases. Neural networks that link
sleep, aging, lymphatic system clearance and protein aggregation have shed new light on the
pathogenesis of a wide range of neurodegenerative diseases for which lymphatic system failure may
represent a therapeutically targeted end-to-end common pathway.

Knrouesvie cnosa: Ouodpusuka numpooOpamienus, aumdaruyeckas COCyIHCTas CeTb,
muMdaTryeckas CHUCTeMa, KOTHUTHBHBIA MO3I, HEWpOBU3yalu3alus, HeipopeaOuimTayms,
HEHPOIHJIOKPUHOJIOTHS, HOBasl sjepHAs MEAWIMHA, KOTHUTHBHOE CHW)XCHHE, ITUPKAIAaHHBINA
CTpecc, XpOHUYECKHEe MHCOMHHUH.

Keywords: biophysics of lymph circulation, lymphatic vasculature, glymphatic system,
cognitive brain, neuroimaging, neurorehabilitation, neuroendocrinology, new nuclear medicine,
cognitive decline, circadian stress, chronic insomnia.

Ilenbto HacTOsiliel pabOTHI, SBISETCS pa3BUTHE HAyKH OO0 KOTHUTHBHOM MO3TE,
HCCIICAOBAHUC POJIU HOBOU FHHMq)aTHqGCKOﬁ CUCTEMBI, BIUAHUC XPOHHUYCCKOTO HUPKAIUAHHOI'O
cTpecca Ha MPOILECCHl PEMOJCIUPOBAHUS M PECTPYKTYPUPOBAHUE TMM(ATUYECKON COCYIHCTON
CeTH, Ha HEWPOBOCHAJIUTEIbHBIN KOMIIOHEHT, B3aUMOCBS3b HApPYIICHHS CHA C BO3HHUKHOBEHUEM
HelpoJereHepaTuBHBIX 3a00JICBaHMIA, BHEIPCHNUE TEXHOJIOTUH HEHPOpeaOMIUTAIlMA KOTHUTHBHOTO
MO3Ta P KOTHUTHBHOM CHUYKCHUH.

Hayka 006 xormmtuBHOM Mmosre (Cognitive brain science) — 3To HOBas, COBpeMeHHas,
MOJIOJasA MYJIbTHAUCHUIINIMHAPHAA W MYJIbTHIIApaAUTMaIbHAsA Hay4YHas rmaT(bopMa, BKJIFOYAROIIasa
HEHpOOMOJIOT IO, HEHPODUZNOIOTHIO, HEHPOIHIOKPUHOJIOTHIO, HEHPOUMMYHOJIOTHIO U JIp., Yepe3
npu3My (GpyHIaMeHTATbHO-TIPUKIIAHBIX aJTOPUTMOB / HHCTPYMEHTOB / TEXHOJIOTHI Ha MaTOTCHE3,
JIUAarHOCTHUKY, JIEYEHHUS U MPOPUIIAKTUKY HEHpoaereHepaTUBHbIX 3a00JIeBaHUH.

CdopmupoBana HoBasi aBTOpCKas MYJIbTHIMCUUIUIMHAPHAS W MYJIbTHIAapagurMaibHast
wiarpopma, uepe3 mnpusMy (yHIAMEHTAIBHO-NIPUKIAHBIX aJTOPUTMOB / HHCTPYMEHTOB [
TEXHOJIOTUH Ha MaTOreHe3, JMArHOCTHKY, JCUeHHs W MPO(UIaKTHKY NaHHOW HeWpojereHepaiuu
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(6one3nun AunblireiiMepa), KOTOpasi MO3BOJISET CTPATETHUECKH MOJCIHPOBATh W MPOTHO3UPOBATH
BpeMs (BO3pacT) HACTYIUICHUsS] KOTHUTUBHOTO CHYDKEHHS [1].

KoruntusHeIi MO3T yeJI0BEKA — 3TO OHMOJIOrHYECKUE, onoduznueckue,
HEHPO(DU3NOJIOTHYECKHE ¥ MEAHMKO-COIMAIbHBIC  TapagurMbl  oOMeHa  HWH(OpMAIHCH.
Hoctuxennem uccienoBanuii Pomanuyk H. I1. sBisiercst ycTaHOBJIEHME MHOTHX T'€HETHUYECKUX U
AMUTEHETUYCCKUX (HAaKTOPOB KOTHUTHBHOTO CHWIKEHHUS W HEHWpOJEreHEepaTHUBHBIX 3a00JICeBaHMIMA
(Pomanuyk H. II., KoruutuBublii Mmo3r. M30pannbie Tpynbsl, 2023). BHenpeHue aBTOPCKHUX
pazpaboTok 3a mocienHue 15 et mo3BoMMIM CHOPMHPOBATH CHUCTEMY aJTOPUTMOB H
WHCTPYMEHTOB YIPABJICHUS HEUPOIIACTUYHOCTHhIO. MoauduiupoBaHHble KOMOWHHUPOBAHHBIC
Meroasl DDI/TIDT u [I9T/GMPT u rubpuansie TexHomoruu [I3T/KT/MPT — 310, coueTaromascs

(byHKIMOHATBHAS M CTPYKTypHas HeWpoBuiyanuzaius. COBpEMEHHbIE KOMMYHHUKALUU — 3TO,
MHOTOYPOBHEBBIC,  MYJIbTUIAPAAUTMaIbHBIE W MEKIUCHHMIUIMHAPHBIE  MOAETH  OOMEHa
uHpopmanuein. Heliporeneruka ABIISIETCS LEHTPOM MYJIbTUAUCHUIUIMHAPHBIX u

ME)XBEJJOMCTBEHHbBIX HCCIIEI0BaHUM, HCIOJIB3YIOUIMX IepeloBble MeTonabl, ¢ Yydactuem SII
MmenuimHbl 1 5G TexHonoruit [1].

PaccmaTtpuBaemass cioxHas Oonee dem 115-metHsis mpoOiemHas mapaaurma OoJe3HU
Anbureiimepa  SBIS€TCS  aBTOPCKUM  MYJIbTUJUCLMIUIMHAPDHBIM ~ OTBETOM  4epe3  IpU3My
(byHIaMeHTaIbHO-ITPUKJIAIHBIX aJITOPUTMOB/MHCTPYMEHTOB/TEXHOIOT U Ha [aTOreHe3,
IMAarHOCTHKY, JICYSHUS ¥ MPO(DUITAKTUKY TaHHON Helpoaerenepanuu [2].

B wuccnemoammax H. II. Pomandyk mnoka3aHo, 4YTO /1 HOBOIO HEHpOreHesa M
HEHpOMIaCTUYHOCTH, JUIsL YNpPaBJIEHUS HEHPOIUIACTUYHOCTBIO M OMOJIOTMYECKUM BO3PAaCTOM
YeJI0BEKa, I COBPEMEHHOW HEeHpOo(hU3NOI0ruM U HelpopeaOuInTalMi KOTHUTUBHBIX HapylIeHUH
¥ KOTHHTHUBHBIX PACCTPONCTB HEOOXOIWMO JOCTaTOYHOE (YHKIMOHATBHOE M JHEPreTHYECKOE
IIUTAaHHE MO3ra C HCIOJIB30BAHUEM COBPEMEHHBIX HEHPOTEXHOJIOTMH SIEPHOU MEIMIMHBL.
@OyHKIMOHANBHBIM NPOAYKT MUTaHUS C IMOMOLIbI0 OMOMAapKepoOB U TEXHOJOIMH HCKYCCTBEHHOTO
MHTEJUIEKTa SBIISIETCS 1I€J€BOM NMTATeNbHOW Cpefoll Kak Jjs TOJOBHOTO MoO3ra, Tak M JUis
opraHu3ma B I1€JIOM U OMOMHKPOOUOTHI B 4YaCTHOCTH [2].

CoBpeMeHHbIE TEXHOJIOTHH UCKYCCTBEHHOI'O MHTEJUIEKTa CIOCOOHBI Ha MHOT'O€, B TOM YHCJIE
U TPOTHO3UPOBATH KOTHUTHBHBIE HApyIIEHUS M KOTHUTHUBHBIE pPAacCTPOMCTBA, C IOMOUIbIO
KOMOWHUPOBAaHHOHN U rHOpHUIHON HEHpPOBU3yaIU3allH, CEKBEHUPOBAHUS HOBOTO MOKOJEHHUS U JIp.,
C LIEJIBI0 Havyajia CBOCBPEMEHHOM U A PEKTUBHOW peabUIuTalluk Mo3ra uelioBeka [2].

Mo3sr demoBeka — 3TO CHEAyIOIMH pyOex 1is  3apaBooxpaHeHus. CiusiHUE
KOMOWHUPOBAHHBIX U THOPUIHBIX METOAOB HEHPOBU3yaIM3alMU C TEXHOJIOTHSIMHU UCKYCCTBEHHOT'O
MHTEJJIEKTA, MO3BOJIAET INMOHATh M JMArHOCTUPOBATH HEBPOJOTMYECKUE PACCTPOMCTBA M HAWTH
HOBBIE METOJIbl peabUIUTAlMM U MEIUKO-COLUAIBbHOIO COMPOBOXKICHUS, KOTOpPbIE NMPUBEAYT K
YIIYYIIEHUIO TICUXUYECKOr0 370p0oBbs [2]. TsaxKecTb KOTHUTUBHBIX HapyUIEHUI BO MHOIOM 3aBUCHUT
OT BpPEMEHHM Hayajla paHHEeW NpOQHUIAKTHKH, TSKECTH JENPECCHBHOIO paccTpoOWCTBa, BO3pacTa
00JIbHOT0, HEMPOIHAOKPUHHOM, 1IepedpalibHON U epeOpOoBacKyISPHON MaToNoruu [2].

B wuccnenoBanum [2], naHel OTBETHI Ha CEMb IVIABHBIX [AapaJUrMalIbHBIX BOIPOCOB
paccMaTpuBaeMoil HelipoaereHeparuu (0oe3nn Anbireimepa):

1) Bo3pacT HacTyIuieHHsI KOTHUTUBHOTO CHIDKCHHUS TP OOJIe3HU AJbIreiiMepa, HaunHACTCS
B 30 1net, a mocne 45 neT pe3Ko OTIIMYAETCS Y MY)KUMH U KEHIIMH, U B NIEPBYIO OUEPE]b CBA3aH
TOPMOHAJBHONW BapuaOeNbHOCTBIO. 3aMeCTUTENIbHAs TOPMOHAJIbHAS TEpamusi MOXKET IOMOYb
MPeOTBPATUTh O0se3Hb AublireiiMepa y MUJUIMOHOB >KEHIIMH, MOJBEPKEHHBIX PHUCKY Pa3BUTHUS
3TOro 3a00JIeBaHUS.
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2) PaHHIOIO ¥ yIBTPApaHHIOK NPO(PHUIAKTHKY KOTHUTHBHOTO CHIDKEHHS TPH OOJIE3HU
AnplreiiMepa, 1enecooOpa3HO CTPYKTYPHUPOBATh C KOMOPOUIHBIMH W IOJIUMOPOUTHBIMHU
3200JIeBaHUSMU COIPOBOXKAAIOLTNECS KOTHUTHBHBIM CHU)KEHUEM.

3) Pannee Havano AuMCIaHCepHOM BapuaOEIbHOCTH MY>KCKUX M JKCHCKUX ITOJIOBBIX TOPMOHOB
IIpH 370POBOM CTapeHUU OpraHU3Ma 4yelloBeKa, OyJeT cCrocoOCTBOBATh COXPAaHEHHIO KOTHUTHBHOTO
Mo3ra.

4) HoBast poiib NEPCOHM3MPOBAHHON T'€HETUKU M DIUTCHETUKU O0Je3HM Aublreiimepa,
COCTOUT B CHHXPOHHU3AIIUHN TUArHOCTUYECKUX U JIEYeOHO-TPOPMIAKTUIECKHUX TTOIX0/I0B.

5) KpatHocTh  OUCMAHCEPHBIX ~ AITOPUTMOB  /  HMHCTPYMEHTOB  /  TEXHOJOTHH
HEWPOBU3YAIM3allUM M HEHUPOICUXOJIOTMYECKOTO TECTUPOBAHUS, 3aBUCUT OT KOMILIEKCHOTO
yaactus SI1 mequnuabl U 5G TEXHOTOTHIA.

6) Kimaccuueckoe mnpumenenue npuHuunoB BeaeHuss 30K, ¢usuueckoit aKTHBHOCTH,
nedyeOHOM  (QU3KYIBTYPHI, JTUETHYECKOrO0 M JIe4eOHOro MNuTaHus, (YHKIMOHAIBHOTO U
cOamaHCUPOBAHHOTO NUTAHMS, HYTPUIMOJIOTMM W  OWODJIEMEHTOJOTMH MO3ra  YeJoBeKa,
HEpa3pbIBHO CBS3aHO ¢ miI. [-5.

7) Panusisi mpoduiakThka 3JCKTPOMArHUTHOW HArpy3Ku W IEperpy3kKH, HCKYCCTBEHHOTO
WHTEJUIEKTa, BHUPTYaJIbHOM W  JONOJHEHHOW pPEAJbHOCTU — MpPU  [POTPECCUPOBAHUU
WHIUBUAYAIBHOTO KOTHUTHUBHOTO CHIDKEHUS, SIBISIETCS CTPaTEerMuecKUM BBIOOPOM 4YellOBEKa
Oy/ayIero akTHBHOTO M 3/I0POBOTO JIOJITOJIETHSI.

DMOIHH, €CIIM UX HE PEryJlUpoBaTh, IPUBOST K aJUIOCTATHYCCKOW HArpy3ke / meperpyske, B
KOHEYHOM cYeTe, K OMOJIOTMYECKOMY CTapeHHIO W paHHUM 3a0ojieBaHUSIM. KOTHUTUBHBIM MO3T
YeloBeKa HHTETPUPYET U CHUHXPOHU3UPYET HEUpOOMONIOTHYECKHe, HeHpo(U3HOIOTHYECKHEe U
HEHPOIHIOKPHHOIOTUYECKHE SMOLUH, CIIOCOOCTBYIOIIUE COCTPAJAHUI0 U MEKCYOBEKTHBHOCTH,
KOTOpbIE TOMOTYT YMEHBIIUTH CTPECC U MOBBICUTH COCTPAAATEIBHOE IOCPEIHUYECTBO IS
paspenieHus: KOH(PIUKTOB. 3aBUCUMOCTh SMOIIMOHANBHBIX COCTOSIHMM OT KOHTEKCTa TaKKe MMEeT
pemiaroniee 3HadeHWe JUIsl ucciaenoBaHui ad(eKTUBHONH HEBPOJOTHH, B KOTOPHIX MBI XOTHUM
SKCIEPUMEHTAJIbHO MAaHMUIIYJIMPOBaTh 3MOLMOHAIBHBIMU COCTOSIHUSIMM. OMOLMM —  3TO,
(YHKIIMOHAJIbHBIE COCTOSIHUSA, pealu3yeMble B JEATEIbHOCTH HEHPOHHBIX CHUCTEM, KOTOpbIE
PEryIUpPYIOT CII0KHOE MoBeeHue [3].

CrparernyeckuM SIBJISIETCS CO37JaHME MHTErPaTUBHOM paboueil Mojenn 3MoIui U cTpecca, B
KOTOpPOM yKa3aHbl BpPEMEHHBIE DPAMKH JJIsi W3MEpPEHHUs] CcTpecca — OCTPOro, COOBITUHHOIO,
€KETHEBHOTO M XPOHUYECKOTr0 — U 00Jiee TOYHBINA fA3BIK JIJISI U3MEPEHUsI cTpecca. DMOIUH, €CITU
UX HE PeryJupoBaTh, IPUBOJAT K aJUIOCTATHYECKON HArpy3ke / meperpyske u, B KOHEYHOM CueTe, K
OMOJIOTNYECKOMY CTapEHUIO U paHHHUM 3a00JeBaHusM [3].

KoruutusHbIH MO3T yenoBeKa — 9TO OMOJIOTHYECKHE, ouoduznueckue,
HeNpo(U3NOIOrHUYECKHE U MEAUKO-COIMANIbHBIE MapaaurMel ooMeHa uHpopMmanueit. B 15-netnux
uccnenoBanusax H. I1. PoMaHuyk mokasaHo, 4To A1 HOBOIO HEHPOreHe3a M HEMPOIUIACTUYHOCTH,
JUIsl YIIpaBJIEHUS! HEHPOMIACTUYHOCTHIO M OMOJIOTHYECKHUM BO3PACTOM UeJIOBEKa, /ISl COBPEMEHHOM
Helpogu3noa0run 1 HeHpopeadUINTAlMU KOTHUTUBHBIX HAPYIIEHUH U KOTHUTHBHBIX PACCTPOUCTB
He00X0IMMO J10CTaTOYHOE (DYHKIIMOHAIBHOE M YHEPreTUYECKOE MUTAHWE MO3Ta C UCIOJIb30BaHUEM
COBPEMEHHBIX HEUPOTEXHOJIOTUH SAEPHON MeIUIHBI. COBpEMEHHBIE TEXHOJIOTUN NCKYCCTBEHHOTO
MHTEJUIEKTa CIIOCOOHBI HAa MHOTOE€, B TOM YHCIE U NMPOrHO3UPOBATh KOTHUTHBHBIC HApyIICHHUS U
KOTHUTHBHBIE PACCTPOMCTBA, C OMOIIBI0O KOMOMHUPOBAHHON M TMOpPUIHON HEHpoBH3yalIHU3alluy,
CEeKBEHHPOBAHUSI HOBOTO TOKOJIEHUS U Jp., C LEIbI0 Hayajla CBOEBpeMEHHOW U 3¢ (EeKTUBHON
peadumuTalii MO3ra YeloBeKa.

ConmanbHble 4yBCTBA MMEIOT KOHIIENTyaJbHbIE M SMIMpUYEcCKHe cBI3U ¢ addekrom u
smorusimMu. CoBpeMmeHHast mnpoOiiemMa ad@eKTUBHOH HEBPOJOTMM — 3TO JEeTaIu3HpOBATh
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IPUYMHHO-CIEICTBEHHbIE  B3aUMOACWCTBUS ~ MEXIY  SMOLMOHAIBHBIMH  COCTOSHUSIMH,
NEePEeKUBAHNUAMYI HMOLUI ¥ KOHLENIUSIMUA SMOLUI: y 310pPOBBIX B3pOCIbIX JIFOJEH BCE TPH OOBIYHO
IIPOUCXOJAT BMECTE. DMOLMOHAIBHBIE COCTOSHUS, HapsAly CO MHOTMMH JAPYTUMHU IpHU3HAKaAMU
IICUXUUYECKOTO COCTOSIHUS, OOECIEUMBAIOT IPUUYMHHO-CIEACTBEHHBIE OOBSCHEHUS IOBEACHMUS.
OMOLUHU SBISIIOTCSA  «LIE€JCHANIPABICHHBIMU», IIOTOMY 4YTO OHH HAalpaBlIeHbl HA IIOJrOTOBKY
OpraHu3Ma K pearupoBaHUIO Ha CUTYalMM, KOTOPblE HEOJHOKPAaTHO BO3HMKAJIU HA MPOTSHKEHUU
sBoJiroIMu [3].

Ha xoHIenTyanbHBIX CTQAUAX PA3BUTHUSA SMOIMU CTAHOBATCS Oosee nuddepeHInpoBaHHBIMU
U pa3HOOOPa3HBIMH, IMOCKOJIbKY KOTHUTUBHBIM MO3T 4eloBeKa (MHAUBHIA / TIEPCOHBI / IMYHOCTH)
OTKJIA/IbIBAET BOCIIOMMHAHUS 00 3MOIMOHAJIBHBIX COOBITHAX, YacTO BBI3BAHHBIX COLMAIBHBIMHU
B3aUMOJICHCTBUAMH, OLICHMBAET CUTyallUH M pa3BUBA€T MEXAHWU3Mbl IIPEOAOJIECHMS, BKIHOYAs
OKUJJaHHE, COOTBETCTBYIOIINE YPOBHU BO30YXKAEHUS U KOTHUTUBHBIA KOHTPOJIb YMOLIMOHAIBHOIO
noseaeHus [3].

HccnenoBana HoBas poJib KOPTU30J1a, 3CTPOre€Ha, TECTOCTEPOHA M OKCUTOLMHA — B
BO3PACTHBIX HEUPOKOMMYHHMKAIUSAX TOJIOBHOTO MoO3ra — JJid paboThl HEHPOIKOHOMUYECKOTO
pazyma — cnocoOHOTo K (POPMHUPOBAHUIO M CTPOUTEIBCTBY MPEANOUYTCHUHN, PEIICHUIA B YCIOBHIX
pHCKa U HEOIpPENeIeHHOCTH, MEXBPEMEHHOI0 BbIOOpa, CTPATETMUYECKUX PELIeHUH, TPeOyroLx
IIPOrHO3UPOBAHMS OBEJCHUS JPYTUX U POJIU IOBEPHS U COTPYAHUYECTBA B TAKUX PEIICHUSX.

Mo3sr denoBeka paboTas B pEeKUME TCHHAJIBHOCTH (TaJlaHTAa, KPEaTUBHOCTH) Tpelyer
CO3JaHusl M TONIEP)KAHME COBPEMEHHBIX HEHPOKOMMYHHMKALIMM MEXIYy HOBOM KOpOHM U
TUITIOKAaMIIOM  (OMOJIMOTEKOW  IMaMsTH, BHHYECTEPOM IMaMATH), (OPMHPOBAHUEM HOBBIX
CTPYKTYPHO-(DYHKIIMOHAJIBHBIX HEHPOKOMMYHMKAIlMi B MO3re 4YeJlOoBEKa KOTOPbIE IMPOUCXOMASAT
HENPEPBIBHO Ha MPOTSKEHUU BCEH JKUZHENEATENBHOCTH OT POXKIACHHS O CBEPXIOJIOJETHS, U
MMEIOT TBOPUYECKHE IMPEUMYLIECTBA B 30Xy COBPEMEHHOro HEWpoObITa M HelpomapkeTuHra. B
uccaeaoBaHuu [3], cienansl CIeAyrOIIe BbIBOJIbIL:

WuTerpartuBHas pabouast MOJeNIb AMOLMI U cTpecca, B KOTOPOM yKa3aHbl BpDEMEHHbIE PaMKU
IUIL U3MEPEHUs CTpecca — OCTPOro, COOBITHHHOTO, €KEIHEBHOTO M XPOHHUYECKOTO — IO3BOJISET
(dbopMupoBaTh Oo0JI€€ TOUHBIN SA3bIK AJIS1 U3MEPEHUS CTpecca.

DMoIIMH, €CITH UX HE PEryIupoBaTh, MPUBOIAT K aJNIOCTATHYSCKON Harpy3ke / meperpyske u,
B KOHEYHOM cueTe, K OMOJIOTHYECKOMY CTAPEHUIO U PaHHUM 3a00JI€BaHUSM.

HoBas aBropckass MyNnbTUIUCHUIUIMHApDHAS M MYyJbTUNApagurMaibHas miaatgopma, U
COBpPEMCHHBbIC (YHIaMEHTAIbHO-TIPUKIIAIHBIC AITOPUTMBI / HMHCTPYMEHTHI | TEXHOJOTMH Ha
NaToreHe3, IMAarHOCTHKY, JIEYeHHs W NpOoQMIAKTUKY JaHHOW HeipojereHepanuu 00j1e3HU
AnprreiiMepa — IO3BOJISIET CTPAaTETMYECKH MOJIENMPOBATh M IPOrHO3MPOBATH BpeMs (BO3pacT)
HACTYIJICHHS] KOTHUTUBHOTO CHUKEHMSI IPU 00s1e3HU AJlbLreiimepa.

Mo3sr uyenoBeka, paboTas B peXHME T'€HHAJIbHOCTU (TajaHTa, KpPEaTUBHOCTH) TpedyeT
CO3aHMA M TIOAJEP)KaHUE COBPEMEHHBIX HEHPOKOMMYHMKAIMI MEXIy HOBOM KOpol H
TUNIokamnoM (OMOMMOTEKOM MaMsATH, BHHYECTEPOM NaMsiATH), (OPMHPOBAHHUEM HOBBIX
CTPYKTYPHO-(DYHKIIMOHAJIBHBIX HEHPOKOMMYHMKALIUH B MO3re 4YeloBeKa KOTOPBIE MPOUCXOMASAT
HENpPEpPhIBHO Ha MPOTSKEHUU BCEHM KU3HENEATENbHOCTH OT POXKIACHHS O CBEPXIOJTOJETHS, U
MMEIOT TBOPYECKHUE MPEUMYIIECTBA B TI0XY COBPEMEHHOT0 HEUPOOKITa U HEMPOMApPKETHHTA.

OMOLIMOHAIBHBIE COCTOSIHMSI, HapsAly CO MHOTMMHU JPYrMMH IPU3HAKaMHM ICUXHUYECKOTO
COCTOSIHUSI, 00€CIIeUNBAIOT TPUYMHHO-CIIEICTBEHHbIE OOBSICHEHHS MOBEIECHUS. DMOIUH SIBIISIOTCS
«UeJIeHaNpaBJICHHbIMU», IOTOMY YTO OHHM HalpaBJ€Hbl Ha TOATOTOBKY OpraHu3Ma K
pearupoBaHHIO Ha CUTYyallH, KOTOPble HEOAHOKPATHO BO3HMKAIM Ha MPOTSHKEHUH 3Bosronuu. Ha
KOHIIETITYyaJIbHBIX CTaJUAX pa3BUTHS SMOIMU CTAHOBATCS Ooiee JupGEpEeHIIUPOBAHHBIMU U
pa3HOOOpa3HBIMH, TOCKOJIbKY KOTHHTHUBHBIH MO3T 4eloBeka (MHAWBUAA / TEpCOHBI / TUYHOCTH)
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OTKJIA/IbIBAET BOCIIOMMHAHUSI 00 3MOIMOHAIBHBIX COOBITHAX, YacTO BBI3BAHHBIX COLMAIBHBIMU
B3aUMOJICHICTBUSIMH, OLICHMBAET CUTYallMM W pa3BUBACT MEXaHU3Mbl MPEOJIOJICHMS, BKIIOYas
OKUJJaHHE, COOTBETCTBYIOIINE YPOBHU BO30YXK/IEHUS U KOTHUTUBHBIA KOHTPOJIb YMOLIMOHAIBHOIO
noBeeHUss. KOTHUTUBHBIA MO3T 4elI0BEKa MHTETPUPYET U CHHXPOHU3UPYET HEUPOOMOIOTHYECKHE,
Helipodu3nonoruyeckre 1 HeHpo3HJOKPUHOIOIHYECKHE IMOIMH, CIIOCOOCTBYIOIINE COCTPAaHUIO
U MEXCYOBEKTUBHOCTH, KOTOpbIE MOMOI'YT YMEHBLIMTb CTPECC U IOBBICUTH COCTPAIATENbHOE
MOCPETHUYECTBO JJISl pa3perieHusi KOH(IUKTOB.

OyHKIIMOHANBHO-COATaHCUPOBAaHHBIE THIIEBbIE OSMOIMHM (X7e0 W SMOLMU) — 3TO
KOMOMHUpPOBAaHHOE  JICYEHHUE C IPUMEHEHHEM (YHKUMOHAIbHBIX IPOAYKTOB  IHUTAHUSA
(mepcoHM(pUIMPOBAHHBIX 10 COJAEPKAHUIO MAKPO- U MUKPO3JIEMEHTOB, BUTAMUHOB M KJIETYaTKH) U
JICKapCTBEHHBIX MpPEnapaToB (C MOJOKUTEIHHBIM BIUSHUEM Ha OMOMUKPOOHOTY) — CHOCOOHBIX K
HOpMAJTM3allMl  MATOJIOTUYECKH HM3MEHEHHBIX OHOJOTMYECKMX PUTMOB — IEPCIEKTUBHOE
HamnpaBjeHUE HelpoHyTpunoiaorun X XI Beka.

Vavmpapannee u pannss npogunakmuxka KOCHUMUBHO20 CHUINCEHUS.

HopMmanbHbliii ipoliecc cTapeHus NPUBOAUT K HE3HAYUTEIbHBIM U3MEHEHUSIM B KOTHUTUBHBIX
CTIIOCOOHOCTSIX. 3allOMUHAHNWE HOBOW MH(OpMAIMM U 3allOMHHAHUE UMEH M IU(QP MOXKET 3aHSTh
Oosblie BpeMeHH. ABToOuorpaduueckas naMarh 0 COOBITUSAX JKU3HU U HAKOIUICHHbIE 3HAHMS 00
u3yuyeHHbIX (akTax u uHpopMamuum — o00a TuUna JAEKJIapaTUBHOM HaMiTH — C BO3PacTOM
ociabeBaroT, B TO BpeMs Kak IPOIEAypHbIE BOCIIOMHHAHUS, TaKWe KaK 3allOMHHAHHE TOTO, Kak
€3[IUTh Ha BEJIOCUIIE/IE UJIU 3aBSI3bIBATh LIHYPKHU, OCTAIOTCS B OCHOBHOM HETPOHYTHIMHU.

Pabouas mamsaTh — CIIOCOOHOCTH yAEp)KUBaTh B yMe (GparMeHT MH(POpMalllu, TAKOH Kak
HOoMep TenedoHa, Mapoib WM MECTOINOJIOKEHHE HPUIIAPKOBAHHOIO aBTOMOOMIIS, — TaKxke
YXYALIAETCS C BO3PACTOM.

KoruuruBHoe CHM)KEHHE: MHOTOYUCIIEHHBIE HCCIIEI0BAaHUS MPENOJaramT, 4YTO MEJJICHHOE
KOTHUTHBHOE CHM)KEHHME HaunHaeTcs yxke B Bozpacte 30 net. Paboyast maMsTh 3aBUCUT OT ObICTpOI
00paboTKM HOBOM MH(OpMaIUM, a HE OT HAKOIUIGHHBIX 3HaHMH. Jlpyrue acmekThl Takoro poja
MOJIBUKHOTO WHTEIUIEKTa, TaKMe KaK CKOPOCTh 00pabOTKM HMH(GOpPMAIMKM M PEUICHUs TPoOIIeM,
TaK)K€ CHHXKAIOTCS ¢ Bo3pacToM. HekoTopble acnekThl BHUMAHHUS MOTYT YCJIOXHSTHCS IO Mepe
CTapeHMs Hallero Mosra. Bo3amMoxHO, HaM OyZeT TpyJIHEee COCPEeAOTOYUTHCS Ha TOM, YTO TOBOPAT
Hallld Jpy3bsi, KOTJIa Mbl HAXOAMMCS B IIYMHOM pecTopaHe. Hama cmocoGHOCTh OTKIIHOYATHCS OT
OTBJIEKAIOIIUX (AKTOPOB M COCPEAOTAuMBATBHCS Ha ONPEACIEHHOM CTHMYJE Ha3bIBaeTCs
n30uparenbHbIM BHUMaHueM. PazgeneHue Hamero BHUMaHMS MEXAY JBYMS 3aJjayaMd —
HampuMmep, BEJCHHE pPa3roBOpa BO BPEMs BOXJAEHUS — TaKXKe CTAaHOBUTCA OoJyiee CIOXKHBIM C
BO3pacTOM. DTOT THUIl BHUMAaHMsI Ha3bIBAETCS Pa3/I€JICHHBIM BHUMAHUEM.

Ho ne Bce Tak mioxo nocne 30 ner. @akTUYECKH, HEKOTOPblE KOTHUTHUBHBIE CIIOCOOHOCTU
yIy4IIAlOTCS B CpPEAHEM BoO3pacTe: JIOHTHTIOAHOE HuccienoBaHue B Cuatie, B KOTOPOM
OTCJIEKHUBAIUCh KOTHUTUBHBIE CIIOCOOHOCTH ThICAY B3pOCIbIX 3a nocienHue 50 net, nokasano, 4To
JOAM HA caMOM Jielie JIydllle CHpPaB/sUIMCh € TeCTaMM BepOalbHBIX  CHOCOOHOCTEH,
IIPOCTPAHCTBEHHOI'O MBIIIEHHS, MaTEMAaTUKU U aOCTPAKTHOI'O MBILIUIEHHUS B CPEeHEM BO3pacTe,
9YeM B MOJIOZIOCTH B3POCIIbIE.

Bonpeku mocioBuiie 0 TOM, YTO Bbl HE MOXETE€ HAay4UTh CTAPyI0 COOAKY HOBBIM TPIOKaM,
MOSIBIISIETCS BCE OOJIbINIE CBUAETENHCTB TOTO, YTO MBI MOKEM YUYHTHCS U YUYUMCS HA MPOTSHKEHUU
Bceil Hameil >ku3HM. HelpoOMOIOrM BBIACHSAIOT, YTO C BO3PAaCTOM Hall MO3I OCTaeTcs
OTHOCHUTENIbHO «ILJJAaCTUYHBIM», YTO O3HAYaeT, YTO OH CINOCOOEH IMepeHanpaBisiTh HEHMpPOHHbBIE
CBSI3M, YTOOBI aAaNTUPOBATHCS K HOBBIM BBI30BaM U 3aJjauaM.

CTpyKTypHBIE M3MEHEHHUS MO3ra: BO3pacTHble M3MEHEHHsS B KOTHUTHBHBIX CIIOCOOHOCTSIX
OTpa)katOT U3MEHEHUS B CTPYKTYPE M XMMHUECKOM cocTaBe Mo3ra. Korna Mbel BCTynaeM B CpeJHUN
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BO3pAcCT, HaIll MO3T MEHSETCS HE3aMETHBIM, HO H3MEPUMBIM o0pa3om. OOmmii o0beM Mo3ra
HAYMHAET yMEHbIIAThCs, Korga Ham 3a 30—40, mpuyeM CKOPOCTh COKpAICHUS YBEIWYHWBAECTCA
npumMepHo Kk 60 romam. Ho noreps o6bema HepaBHOMEpPHA 10 BCEMY MO3TY — HEKOTOpbIE 00JacTu
COKpaIl[afoTCsl CUJIbHEe M ObicTpee, uyeM Japyrue. HawuOonbmime moTepu HAOMIOMAIOTCS B
npeQpOHTAILHOI KOpe, MO3KEUKE U TUIIOKAMIIE, KOTOPbIE YCYT'YOIISIOTCSI B TOKUJIOM BO3pacTe.
Hama xopa roysioBHOro Mosra, «MOPIIMHHUCTBIM» BHEIIHUM CIIOM MO3ra, COAEpKallui Tena
HEWPOHOB, TAK)KE UCTOHYAETCS C BO3pacToM. MicToHueHHe KOPBI MPOUCXOIUT MO CXEME, CXOJIHOM ¢
norepel oobemMa, 1 0COOEHHO BBIPAKEHO B JIOOHBIX JOJSX M YACTSIX BHCOYHBIX Aoiei. Obmactu
MO3ra, KOTOPBIE C BO3PACTOM IPETepreBaloT Hauboiee IpaMaTuyecKue N3MEHEHHUs, TaK:Ke OJTHUMU
13 TOCIEJHUX CO3PEBAIOT B IOJPOCTKOBOM BoO3pacTe. Teopus CTapeHHss MO3ra IO MPUHLUIY
«BXOJUIIb TIOCJIEIHUM, BBIXOJUIIL TEPBBIM» — TE€ YaCTU MO3ra, KOTOpPbIE pPa3BUBAIOTCA
MOCJICIHUMH, Pa3pPYyIIAIOTCS IEPBHIMHU.

HccnenoBanusi BO3pacTHBIX HM3MEHEHHMI Oenoro BellecTBa MOATBEPKAAIOT ATy THIIOTE3Y.
[lepBbiIMM M3 JAIBHOJACHCTBYIOIIMX BOJIOKOH MO3ra, KOTOpPBIE pa3BUBAIOTCH, SIBISIOTCS
MIPOCKIIMOHHBIE BOJIOKHA, COCIUHSIONIME KOPY C HIDKHHUMH OTJAEJIaMU TOJOBHOTO W CIIMHHOTO
Mo3ra. Bonokna, coemunstonme audd@y3Heie 007acTH B IMpenenax OHOTO IOJyIIapus,
Ha3bIBa€MbI€ aCCOLMATUBHBIMU BOJIOKHAMHU, JOCTUTAIOT 3PEJIOCTH MOCIEIHUMHU U TEMOHCTPUPYIOT
HauboJee pe3koe GYHKIIMOHATLHOE CHUKEHHE C BO3PACTOM.

KoruutruBHOE 310pOBhE M JOJITOJETHE CTAHOBUTCS OJHOW W3 BEIMYAUIIUX TPoOJIeM U
JOCTUKEHHI KaueCTBEHHOW u3HU 4venoBeka B XXI Beke. Jloctmxenuem uccinenosanui H. 11
PomaHuyk sBisieTcs yCTaHOBJIEHME MHOTHMX TEHETHYECKMX M JIUTeHETHYEeCKHX (haKTOpOB
KOTHUTUBHOTO CHIDKEHMSI W  HeHpoJereHepatuBHbIX  3aboneBaHuil. HoBas  perymsmus
(dyHIaMEHTAIBHBIX MEXaHWU3MOB KOTHHUTHBHOTO 3JIOPOBbS U JOJTOJICTHS CIOCOOCTBYET paHHEH
JUArHOCTHKE, JICYCHUIO W MPOQPIIAKTUKE KOTHUTUBHOTO Je(UIIMTA M KOTHUTUBHBIX PACCTPOUCTB.
Cucrema mnpupoAa-oOIIECTBO-YENOBEK: IIEJIOCTHAs, JAMHAMUYECKas, BOJHOBAas, OTKPHITas,
YCTOWYMBO HEPABHOBECHASI CUCTEMA, C BBIJICIICHUEM HE TOJIBKO BHYTPEHHHUX CBS3€i, HO U BHEUIHUX
— C KOCMHUYECKOH cpenoil. BHenpenue aBTopckux pa3paboTOK 3a mocieanue 15 jieT mo3BOIMIn
c(hOpMHUPOBATH CUCTEMY aJTOPUTMOB U HHCTPYMEHTOB YIPABJICHUS] HEHPOIIIIACTUYHOCTHIO.

B wuccnenoanusax H. II. Pomanuyk mnoka3aHo, 4YTO [Js HOBOIO HEWporeHesa u
HEUPOIUIACTUYHOCTH, ISl YIpPAaBIEHUS HEHPOIIACTUYHOCTHIO U OHOJOTHYECKHM BO3PacTOM
YesioBeKa, /ISl COBPEMEHHOM HeHMpo(pU3NO0IOrUy U HelpopeadMInTalliil KOTHUTUBHBIX HApYyLIEHUI
U KOTHUTHUBHBIX PACCTPOUCTB HEOOXOJUMO JOCTATOUYHOE (YHKIIHMOHAIBHOE M DHEPreTHYECKOE
MATAHUE MO3Tra C UCIOJIb30BAHUEM COBPEMEHHBIX HEUPOTEXHOIOTUH SAEPHON MEIULIUHEI [4].

B uccnenoanuu [4], ycTaHOBIIEHO:

1. I'noGanbHbIl AOCTYN K MEIUIMHCKOM BHU3yalW3allUd U SACPHON MeIUIMHE, MO3BOJIMII
pa3paboTKe U BHEIPEHUIO PAJAHONIPOTEKTOPHON (DapMalleBTHKE U JUETOJIOTUH.

2.Opnot u3 oOmactell MHTepeca SBISETCA TO, YTO PAJAMONPOTEKTOPHBIE areHTHl YacTo
SABIAIOTCS (PUTOHYTPUEHTAMH, KOTOpBIE COJAEpXKATCI B XOpOIIO cOaJaHCHPOBAaHHOW JHETE,
0COOEHHO B pacTUTeNbHOU muete [4]. DTo HaOMIOAeHNE MPEANONaraeT, YTo TOJbKO MOAUPUKALIUS
JTUETHI MOXKET 00€CTICYUTh PAHONIPOTEKTOPHBIE AP (HEKTHI.

3. YuuThiBasi HaCyIIHYI MOTPeOHOCTh B A((EKTUBHBIX M O€30MAaCHBIX JIEKApCTBEHHBIX
pecypcax M HIHPOKUI CIIEKTP 0OCTOSATENBCTB, B KOTOPBIX TPEOYIOTCS paauoNnpOTeKTOPHI, Oyayiine
YCUITUS TIO pa3pabOTKe MPUPOTHBIX PATUONPOTEKTOPOB OCTAIOTCS YPE3BHIUANHO BaKHBIMHU.

4. CoBpeMEHHBIE  TPHUHIUIIBI  PAIlMOHAILHOTO  MPOEKTHPOBAHWS  HAHOMATEPUAJIOB,
ONTUMU3HUPYIOT TEPANEBTHYCCKYI0 3(P(HEKTUBHOCTh, TOITOMY CHCTEMAaTHYeCKoe 0000IeHne
JOCTHKEHHH B OTOM o001acTH, TMO3BOJSET pa3padaThiBaTh HOBBIE BBICOKOI(DPEKTHUBHBIC
HAHOPAJAUOIPOTEKTOPHI C MAKCUMH3AIUEH JIeKapCTBEHHON Y(PEKTUBHOCTH.
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5. B wuccnemoBanmsix Pomanuyk H. II. mokazaHo, 49ro st HOBOro HeHporeHesa |
HEHpPOIUIACTUYHOCTH, JUISl YIpPABIEHUS HEHPOIUIACTUYHOCTHI0O U OHOJIOTMYECKUM BO3PAacTOM
YeJIOBEKa, I COBPEMEHHOW HEHPO(DU3NOIOTHH U HEUPOpeaOMIINTAlM KOTHUTUBHBIX HAPYIICHUH
U KOTHUTHUBHBIX PAaCCTPONCTB HEOOXOIMMO JOCTaTOYHOE (PYHKIIMOHAIBHOE U SHEPreTUYECcKOoe
MMATAaHUE MO3Tra C UCIOJIb30BAHUEM COBPEMEHHBIX HOBBIX HEUPOTEXHOJIOTUH SAAEPHON MEIULIUHBI.

WneanbHplil paguonpoTeKTOp JOHKEH OBITh JETKOAOCTYIHBIM, JOCTYIHBIM IO IIEHE U He
IIPUBOJIUTh K CEPbE3HONM TOKCMYHOCTM B ULIMPOKOM JAMana3oHe J03. OH Takke JOIKEH
JEMOHCTPHPOBATh OTCYTCTBHE KYMYJISTUBHBIX J(QQEKTOB OT MOBTOPHBIX 00pabOTOK, OBITh
CIIOCOOHBIM K TIEpOpalIbHOMY BBEACHHMIO, OKa3blBaTh 3alIMTHOE JEWCTBHE Ha IMIUPOKO
pacnpocTpaHEeHHbIE CUCTEMbI OPIaHOB U JIEMOHCTPUPOBATH YPPEKTUBHOCTD AJISl PA3TUUYHBIX THIIOB
u3nydeHus (X, raMMma, 3JIEKTpOHHOE M HEWTpoHHOe). HakoHel, oH J0KeH o0iagaTh pa3yMHBIM
(bakTOpOM CHMKEHHS /03Bl M CIHOCOOHOCTHIO JIEHCTBOBAaTH Yepe3 HECKOIBKO MEXaHH3MOB. B
HacTofllee BpeMsl pazpadaTbiBaeTCsl OONbIIOE KOJIUYECTBO (HapMaKOJIOTUYECKUX CPEACTB s
MPEAOTBPALEHUsA, CMTYeHns WK JiedeHus IR-unaynupoBanHoit Tokcnunoctu. HecMoTps Ha To,
YTO MCHOJIb30BAaHUE PAJUONPOTEKTOPOB SIBISETCA OYEHb IMEPCHEKTUBHBIM IOJXOJIOM Kak JIs
CIIy4ailHOTO, TaK W JJIs T€PaleBTUUYECKOI0 BO3JEUCTBUS, HUKAKUE JOCTYIHBIE PaJAUONpPOTEKTOPHI
HE CIIOCOOHBI OJHOCTHIO MPEAOTBPATUTh TOKCUYHOCTH, cBsizaHHYIO ¢ IR. IlosTomy ucnonszoBanue
MPUPOAHBIX COCAMHEHMH MOXET OBITh XOpoIled cTpaTerueil B pa3paboTKe UAEaTbHBIX
PaguonpOTEKTOPOB [4].

CoBpeMeHHbIE TEXHOJIOTMM W HMHCTPYMEHTHI peaOuiIuTaluu OOJIbHBIX C KOTHUTHBHBIMU
HapylIEHUSAMHM W KOTHUTHBHBIMM PAacCTPOMCTBAMM HMEIOT MHOXECTBO IOTEHUUAJIbHBIX
NpUMEHEHUA JUIsi  JiedeHus Oolie3HM  AJbIreliMepa: OKa3aHUS  MEAMKAMEHTO3HOHW U
HEMEJIMKAMEHTO3HOM  MEJUIMHCKON INOMOIIM, MEIUKO-COLMAIbHOIO M  3KOHOMHUYECKOTO
COIIPOBOXAECHUSI — OT 37J0POBOI0 CTAPEHMUS], 10 YCKOPEHHOr0 U naTojorudyeckoro crapeHuss Homo
sapiens [5].

Heiipodusuonoruss u HeipopeaOminTanuss KOTHUTHUBHBIX HApYUICHHH U KOTHUTHBHBIX
pPacCTpONCTB, MPEAyCMATPUBACT CIEAYIOIINE AHUArHOCTUYECKUE, JeueOHbIe M MPO(UIaKTHUYECKUE
HarnpasieHus [5]:

— I'eneTtuka (renomuble uccnenoBanus, cekBennpoanne PHK u JIHK HOBOTrO mokoneHus).

— DnureHeTyka (AMUTeHOM U CTapeHue, PeHOTUTTNYECKIE UCCIeI0OBaHuUs U JIp. ).

— Heiipornicuxomnornyeckoe tecrupoanue (MOCA, MMSE, Mini-Cog, FAB, TMT, GDS u
ap.).

— KomOunupoBaHHass ¥ TuOpuIHAs HEWPOBH3yamM3allvs, CEKBEHHPOBAHHWE HOBOTO
MOKOJICHUSI.

— MeTabonomuka, MeTareHoMHKa, MUKpOOHOTA.

— CoOanancupoBaHHoe, (QYHKIIMOHATIEHOE U O€30MacHOe MUTAHUE.

— MIcKyCCTBEHHBIN UHTEIUIEKT, UCKYCCTBEHHbIE HEHPOHHBIE CETH.

— buounnupoBanue, HEMPOHHBIE U MO3TOBBIE YHIIBI.

— Kom6uHupoBanHas u rubpuHas HeiipopeaOuimnuTaus.

— IlepconunduiripoBaHHOe yrpaBiIeHHE BO3PACTOM.

— Menuko-conuanbHOE M SKOHOMHYECKOE COMPOBOXKIEHHE IMpU Oosie3HH AJblreiimepa c
MTOMOIIBIO OBITOBBIX POOOTOB U MEAMIIMHCKUX OMOPOOOTOB.

CucreMHOE HEMPOKOTHUTHUBHOE M HEMPOIKOHOMHYECKOE NPHUHSITHE PEIIEHUH CTaHOBUTCS
OJTHOM W3 BEIMUANIIUX MPoOJIeM KaueCTBEHHOM ku3HU yenoBeka B X X1 Beke. Vccnenosan mporecc
NPUHATHAS ~ PELICHUHN YEJI0BEKOM Ha  HEHPOKOTHUTHBHOM, HEUPOCOMATBHOM u
HEHPOIKOHOMHUYECKOM YpPOBHAX [6]. MeTronpl ymnpaBieHUs HEMPOIUIACTUYHOCTBIO IO3BOJISIOT
MPOBECTH  CBOEBPEMEHHYIO MPOPUIAKTHKY (AKTOPOB, CHIKAIOMIMX HEUPOIIACTHYHOCTD,
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COXpaHUTh (DAKTOPHI IOJIOKUTEJIIBHOTO BIUSHUA HAa HEMpONIAaCTUYHOCTh, a TIJaBHOE —
CBOEBPEMEHHO IPUMEHUTb B MPAKTHMUECKOM 3IPAaBOOXPAHECHHH KOMOMHHPOBAHHBIE METOMAbI
COXPAaHEHHUS WM Pa3BUTHS HEHPOIUIACTUYHOCTH TOJIOBHOIO Mo3ra uyejoBeka. CoBpeMeHHas Hayka
paccMaTpUBacT YENIOBEKA, 4YEIOBEUECTBO M Ouocepy Kak €IUHYI0 CHCTEMY, C PacTyIIUMHU
AeMorpapuuecKuMH, MpOAOBOJILCTBEHHBIMU M MEIUIIMHCKUMU IpoOieMamMu. [ 1aBHbIM 1BUTaTenb
JOJNrOJeTHs YelloBeKa — 3TO, KOrjJa MHMKpOOMOJOrMuYecKass MaMATh MHUKPOOHMOTHI OCTaeTcs
CTa0MJIbHOW, a pamuoH (YHKIHMOHAJIBLHOTO (340POBOT0) JMETHYECKOTO MUTAHUS M CTPYKTypa
3I0pPOBOM OMOMHUKPOOHOTH — (YHKIMOHUPYIOT IMOYTH HEM3MEHHBIMU. 3/10pOBas OMOMHKpOOHOTa
obecreynBaeT CTa0MJIBHOCTh (DYHKIIMOHHUPOBAHHUS U CBOEBPEMEHHOI'O IEPEeNporpaMMUpPOBAHUS B
TMIIOTAIaMO-TUIO(HU3apHO-HAJIOYEUHUKOBOM OCH, B paboTe JBYHANpPaBICHHBIX KHILIEYHO-
MO3IOBBIX CBSI3¢ KOTHMUTUBHOIO U BHUCLEPAJIbHOIO MO3ra. YCTAaHOBJIEHA pOJIb KOPTHU30Ja,
ACTPOTreHa, TECTOCTEPOHA U OKCHTOIIMHA — B BO3PACTHBIX U3MEHEHUAX (PYHKIUI rOJIOBHOTO MO3Ta,
U B [IPOLIECCE KOTHUTUBHOIO M COLIMATIbHO-3MOLIMOHAIIBHOIO CTapeHus [6].

Mos3r yenoBeka — 3T0 GHoornyeckue, ouopusndeckue, HenpohU3NOIOrNIecKue 1 MEJUKO-
COIlMAJIbHBIC TMapagurMbl oOMeHa wuHpopmanueil. CoBpeMeHHbIE KOMMYHHKAIlMM — 93TO
MHOTOYpPOBHEBBIE,  MYJbTUIAPAJAUTMAIbHBIE W  MEXKIUCLUIUIMHAPDHBIE  MOJEIM  OOMEHa
uHpopmanueil. BHenpeHne aBTOPCKMX pa3pabOTOK B HOCJIEIHEE MATHAALATHIETHE I103BOJIUIO
c(OpMHUPOBATH CUCTEMY AITOPUTMOB U MHCTPYMEHTOB YIpaBJICHUS HEHpOIIacTUYHOCThI0. HoBbIe
KOMIIETEHIIUM ~ NCUXOHEHPOMMMYHORH/IOKPHUHOJIOTUS UM ICUXOHEHPOMMMYHOJIOTHUS — UIPAIOT
CTPaTErnyecKyl0 poJib B MEXAUCLUUIITIMHAPHOM HayKe M MEKBEJOMCTBEHHOM IUIAHUPOBAHUU U
OpUHATUM pelieHud. KBamupuiupoBaHHBIA pa3yM — CO3/1a€T U COBEPIICHCTBYET KOIHUTHUBHBIN
noteHuan mosra. «HeiponnrepdelicHblil KaMEHb» CaMOOLIEHKH YeJIOBEeKa AJIsi CaMOaKTyaau3aluu
U caMopealM3allMd JMYHOCTH — 3TO, CAMOOTKPBITHE, CaMOpa3sBUTHE, caMoOOOjalaHKe,
caMmopeanu3anus.

Mo3sr denoBeka paloTas B peKUME TI'C€HHAJIbHOCTH (TaJlaHTa, KPEaTUBHOCTH) TpelyeT
CO3JIaHMsl U MOJJICpP)KaHHUE COBPEMEHHBIX HEHPOKOMMYHHKALMH MEXAy HOBOM KOpoH H
TUNNOKAMIIOM  (OMOJIMOTEKOM MaMATH, BHMHYECTEPOM NaMSTH), (OPMUPOBAHHMEM HOBBIX
CTPYKTYpHO-(DYHKIIMOHAJIBHBIX HEMPOKOMMYHHUKAIM B MO3r€ 4EJIOBEKa, KOTOPbIE MPOUCXOIAT
HENPEPBIBHO Ha MNPOTSIKEHUU BCEM KU3ZHEIEATENIBHOCTH OT POKIACHMS O CBEPXIOJTOJETHS, U
MMEIOT TBOPYECKHE IPEUMYIIECTBA B 3110XY COBPEMEHHOI0 HEHPOObITa U HEHpOMapKeTuHra [6].

Crpecc MOXXET BIMSATh Ha 3/10pOBbE Ha MPOTSDKEHUU BCEH JKM3HU, OJAHAKO HET €IUHOTO
MHEHHUSl O TOM, Kakue BUJbl M aCHEeKThl CTpecca UMEIOT HauOoJiblliee 3HAYEHHUE JUISl 310POBbsS U
Oone3Helt yenoeka. OTYaCTH ITO CBA3AHO C TEM, YTO «CTPECC» — ITO HE MOHOJIMTHOE MOHSATHE, a
CKOp€e BO3HMKAIOIIMN MPOLECC, KOTOPBIM BKIOYAET B3aUMOJEHCTBUE MEXAY WHIUBUAYAIbHBIMU
¢dakTopaMu U (QaKkTOpaMu OKpYKarolled Ccpebl, UCTOPHUUECKHUMU U TEKYLUIUMH COOBITUSIMH,
QIIJIOCTaTUYECKUMH COCTOSIHMSIMM M TICUXOJOTMYECKOM M (PU3NOJIOTMYECKON pPEaKTUBHOCTHIO.
MHorue U3 3THX MPOLECCOB caMu Mo cebe ObUIM yCTaHOBJIEHBI Kak «cTpecc». Hayka o ctpecce
nojryyusia Obl JaybHelIee pa