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INDICATORS OF WEIGHT GAIN OF FIRST-CALF COWS OF BLACK-AND-WHITE,
HOLSTEIN BREEDS OF DIFFERENT SELECTION AND THEIR FIRST-GENERATION
CROSSBREEDS

Annotation

The article presents the indicators of live weight, growth and relative growth rate of cows of
the first heifers of the black-and-white breed, peers of the Holstein breed of German selection,
holsteins of Dutch selection, crossbreeds of % holsteins of German selection x % black-and-white,
crossbreeds of % holsteins of Dutch selection x Y2 black-and-white. It was found that due to the effect
of crossing, crossbred Holstein animals of groups IV and V outperformed purebred peers of the black-
and-white breed of group | in live weight at the beginning of the experiment by 29.67 kg (6.29%,
P<0.01). It is characteristic that the first heifers of the Holstein breed of the Dutch selection of group
111, being inferior in live weight at the beginning of the experiment to the peers of the Holstein breed
of the German selection of group Il, surpassed the purebred animals of the black-and-white breed of
group I in their level by 36.33 kg (7.71 %, P<0.05). The obtained data and their analysis indicate that
the rank of distribution of the first-calf cows of the experimental groups by live weight, established at
the beginning of the experiment, was also noted at the end of the study. The data obtained on the
intergroup differences in live weight at the end of the experiment are largely due, along with its
different level at the beginning of the experiment, to the unequal value of its absolute increase during
the observation period. At the same time, the leading position in terms of the gross increase in live
weight was occupied by the first-calf cows of the Holstein breed of the German selection of group II.
The obtained experimental materials and their analysis indicate inter-group differences in the value of
the analyzed indicator with the advantage of first-heifer cows of foreign breeding. Thus, purebred
animals of groups Il and 111 exceeded the relative growth rate of purebred peers of the black-and-white
breed of group | in terms of the relative growth rate for the experiment period by 0.51% and 0.45%,
respectively, crossbreeds of group IV — by 0.37% and 0.31%, crossbreeds of group V-by 0.46%
and 0.40 %.

Keywords: cattle breeding, first-born cows, black-moth breed, holstins of German and Dutch
breeding, mixing, living mass, growth.

Introduction. The high genetic potential of dairy cattle is created and realized by rationed
feeding. Therefore, strengthening the management of dairy cattle farming is unthinkable without
creating a solid feed base in the farm, which will ensure adequate feeding throughout the year. Under
the same conditions of feeding and housing the intensity of metabolic processes occurring in the body
is determined by the genetic characteristics of animals. The main national economic task of domestic
livestock breeding is to provide the country's population with high-quality foodstuffs [1-6]. To solve
it, it is necessary to use all the available reserves of the livestock industry of the agroindustrial
complex [7-10]. At the same time, the rational use of genetic resources of both domestic and foreign
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breeding is important At present, the issues of providing the country's population with high-quality
dairy products remain unresolved. This is due to the insufficient number of highly productive breeds
of dairy cattle. In this connection, in recent years the importation of Holstein cattle of various
selections has been carried out. Animals of this breed are used both for purebred breeding and in
cross-breeding with black-and-white cattle of local breeding. In this regard, a comparative assessment
of the live weight of first-calf cows of Black and Holstein breeds and their mixtures is relevant, and its
results are of scientific and practical importance [11-24].

Material and methods of research. For the solution of the set aim we have formed five
groups of 15 cows each: | - black-motley, Il - Holstein of the German selection (GNS), Il - Holstein-
Holland selection (HCS), IV - % Holstein of the German selection x ' black-motley, V - % Holstein-
Holland selection x % black-motley. To determine the live weight of the experimental first-calf cows
at the beginning and at the end of the experiment, individual weighing of the animals was carried out.
Based on the results of weighing, absolute weight gain and relative growth rate were calculated by the
formula of C. Brody formula.

Results of the study and their discussion. In dairy cattle breeding, live weight is one of the
main breeding traits. Only well-developed animals have the potential to show high levels of dairy
productivity. It should be kept in mind that under the same conditions of maintenance and feeding the
value of live weight is determined by the genotype of the animal. This position is also confirmed by
the experimental data obtained (Table 1).

Table 1 — Indicators of weight growth of first-calf cows of experimental groups

Group
Indicator | ] 11 v v
X £ Sx Cv X £ Sx Cv X £ Sx Cv X £ Sx Cv X £ Sx Cv
. in the
W';i"’f]t beginning of 47212)30* 590 | > 113212& 3,60 5017 6383i 3,38 5010’7%7 =1 365 4819 ’é)ji 3,48
kg | experience ' ' ' ' '
at the end of | 491,00+ 537,92+ 531,25+ 522,67+ 509,83+
experiment 3,23 5,95 1,83 3,53 2,68 3,99 2,23 4,88 1,94 3,93
bsolute gain of live 20,00+ 24,50+ 29,92+ 22,00+ 20,75+
weight, kg 092 | 192 450 | Y2 | 070 | YO8 | 1og | 18| oez | 1%
Relative growth rate,
% (by S. Brody) 4,15 4,66 4,60 4,29 4,20

Already at the beginning of the experiment, there were intergroup differences in live weight
due to the genotype of first-calf cows. At the same time, the maximum value of the analyzed indicator
differed between the animals of Holstein breed of German selection of group Il. The animals of black-
motley breed of the first group yielded to them by 42,42 kg (9,00 %, P<0,01) by live weight at the
beginning of the experiment.

It was established that owing to the effect of crossbreeding the crossbred Holstein 1V and
V animals surpassed the purebred cows of the Black-motley breed of Group | by live weight at the
beginning of the experiment by 29,67 kg (6,29%, P<0,01). It is characteristic that female cows of the
Holstein breed of the Dutch selection of Group Ill were inferior to their female counterparts of the
German Holstein breed of Group Il in respect to live weight at the beginning of the experiment,
but they surpassed the purebred animals of the Black-Motley breed of Group | in the live weight by
36,33 kg (7,71%, P<0,05).

The data obtained and their analysis indicate that the rank of distribution of cows of
experimental groups by live weight established at the beginning of the experiment was also observed
at the end of the study. Thus, Holstein cows of the German selection of Group Il surpassed their
purebred coevals of Group | by 46.92 kg (9.55%) by live weight at the end of the experiment, At the
end of observations purebred cows of Holstein breed of Dutch selection of Group Il were surpassed by
46,92 kg (9,55 %, P<0,001), crosses of Group IV - by 15,25 kg (2,91 %, P<0,01), crosses of Group V
- by 28,09 kg (5,50 %, P<0,001).

The crossbred first-calf cows of groups IV and V surpassed their purebred cows of the black-
motley breed of group I by the body weight at the end of mortality by 31,67 kg (6,45 %, P<0,01) and
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18,83 kg (3,83 %, P<0,001) correspondingly. At the same time female cows of Holstein breed of
Dutch selection of the Il group excelled their coevals of the I, IV and V groups according to the size
of the analysed parameter by 40,25 kg (8,19 %, P<0,001) , 8,88 kg (1,69 %, P<0,05) and 21,42 kg
(4,20 %, P<0,001). Obtained data on intergroup differences in live weight at the end of the experiment
is largely due, along with its different level at the beginning of the experiment the unequal value of its
absolute growth in the period of observation. At the same time, the leading position in the level of
gross live weight gain was occupied by Holstein cows of the German breeding group 11.

So, their advantage in value of the analyzed parameter over their purebred coevals of the
Black-and-White breed of Group | was 4,50 kg (22,50%, P<0,01), animals of Holstein breed of the
Dutch selection of Group Il - 0,58 kg (2,42 %, P<0,005), pigs of Groups IV and V - 2,50 kg
(11,36 %, P<0,01) and 3,75 kg (18,07 %, P<0,01) correspondingly. The pigs of groups IV and V
surpassed their purebred coevals of group | by 2,00 kg (10,00 %, P<0,05) in absolute live weight gain
over the period of the experiment respectively.

In turn, purebred cows of Holstein breed of Dutch selection of Group Il were 3,92 kg
(19,60%, P<0,01) better in live weight gain of purebred cows of Group I, 1,92 kg (8,72%, P<0,05),
crossbreds of Group IV - 3,17 kg (15,27%, P<0,01).

It is interesting that by the value of live weight at the end of the experiment and absolute gain
the crossbred cows were inferior to the crossbred cows of the IV group by 12,84 kg (2,51 %, P<0,001)
and 1,25 kg (6,02 %, P<0,05).

It is known that a sufficiently informative indicator characterizing the tension of growth is the
relative growth rate. The experimental data obtained and their analysis testify to intergroup differences
in the value of the analyzed index with the predominance of first-bred cows of foreign breeding. The
purebred cows of groups Il and 111 were 0,51% and 0,45% superior to the purebred cows of crossbred
breed of group I according to the relative growth rate for the period of experiment, respectively, while
the crossbred cows of group 1V were 0,37% and 0,31% superior, the crossbred cows of group V were
0,46% and 0,40% superior. The crossbred cows of groups IV and V were 0,14 % and 0,05 % superior
to their purebred counterparts, while the crossbred cows were 0,09 % inferior to the crossbred cows of
group IV.

Productive qualities of the animals largely depend on the organization of complete and
balanced feeding. The results of the physiological experiment and their analysis testify to the influence
of genotype on the consumption of nutrients in the diet. The leading position in consumption of all
kinds of nutrients was taken by the first-calf cows of Holstein breed of German and Dutch selection of
groups Il and 111, the minimum quantity was taken by the purebred animals of black-motley breed of
group 1, the crossbred animals of groups IV and V took an intermediate position by the size of the
analyzed indicator.

Thus, the cows of the first heifers of the black-motley breed of the | group yielded to the cows
of the I1-V groups according to their dry matter intake by 368-1105 g (2,22-6,68%), organic matter by
500-990 g (3,37-6,66%), crude protein by 42. 6-127.2 g (1.90-5.69%), crude fat by 12.5-35.4 g (2.22-
6.30%), crude fiber by 111.4-349.8 kg (2.85_8.94%), and nitrogen-free extractive substances (BEB)
by 333.5-477.6 g (4.10-5.87%).

Conclusion. Thus, first-calf cows of Holstein breed of foreign selection were distinguished by
higher weight parameters, the minimum of their value was characterized by the animals of Black-and-
White breed, the crosses occupied an intermediate position. The greatest effect was noted in crossing
cows of the black-and-white breed with Holstein cows of the German selection.
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TYHUIH

Makanaza Kapa-ak TYKbIMIbBl CHBIpIApAbIH OipiHII Oy3aynbl CHBIPIAPBIHBIH, HEMIC
CENICKIMSICHIHBIH ~ TOJBIITEHH  TYKBIMBIHBIH, TOJUIAHAMSUIBIK — CENEKLHSHBIH  TOJIBLITCHHIHIH,
rUOPUITEPIIH CHBIPIAPBIHBIH TIpUIeH calMarbl, ©Cyl >KOHE CAIBICTBIPMAaJbl ©CY KOpCEeTKIITepi
KenTipinren. X Y2 ak-kapa, THOpUATEp TOJUIAHAMSIIBIK CypbInTay X ‘2 ak-Kapa. AMKacy ocepiHiH
apkaceiga |V sxone V TomTarel TMOPUATI TOJBIITEHHAIK JKaHyapiap TaxKipuOeHiH OacklHAa Tipi
cammakTa | TomTarel Kapa-aK TYKBIMHBIH Ta3za KypOwutapeiHan 29,67 xr (6,29%, P<0.01) acem
TYCKEH/IIT aHBIKTAJIJbl. DKCIIEPUMEHTTIH OachiHaa Tipi caiMak OoibiHIIa || TONTaFrsl roJUTaHIUSITBIK
CCJICKIIMSHBIH ~ TOJINTEHH  TYKBIMBIHBIH ~ OIpiHINI ~ KYHAXXBIHAAPHl  CKIHIN  TONTAaFrbl  HEMIC
CEJICKIMSICHIHBIH TOJBINTEHH TYKBIMBIHBIH KYpJacTapbIHAH aChIN TYCYi TOH O0y/bl [-TonTarsl Kapa-ak
TYKBIMJIBI JKaHyapiap omapasit aeHreiinge 36,33 kxr (7,71%, P <0,05). Ansiaran MomiMeTTep MEH
oNapAbIH Tajjaybl ToxipuOe OacbiHga OenriieHreH OipiHmn Oy3ayibl CHUBIPIApABIH TIKIpUOETiK
TOoNTapAarbl Tipiniell canmarel OoWbIHIIA Tapaly JAopekeci Je OalKalraHblH —KOpCETEi.
DKCIIEpUMEHTTIH COHBIHJA Tipl CalMaKThIH TOI apaliblk aWbIPMAlIbUILIKTAPBl TYpPalbl albIHFaH
MoJiMeTTep KeOiHe OHBIH TKipuOe OachIHIAFbl op TYPIi JICHTeWiHe, OakpuUiay Ke3eHIH/IEe OHBIH
abCcoMIOTTI 6cyiHiH TeH eMec MoHiHe OaitnanbicTbl. CoHbIMEH Oipre Tipizneil canMakThiH ecyi OoibIHIIA
JKETeKIn OpbIHABI |l TomTarsl HEMIC TOJNINTEHH TYKBIMBIHBIH OIpiHINI JIAKTBIK KYHaXBIHIAAPBI aJIJIbl.
AnbIHFaH TOXKIPUOCNIIK MaTepuaiap MEH OjapiblH Taljaybl HICTEIIIK achll TYKBIMIBI OIipiHII
Oy3ayibl CHUBIpJIAPABIH  APTHIKIIBUIBIFBIMEH TalJaHFaH WHIUKATOPJBIH MOHIHIETI TON apablk
alpIpMambUTBIKTEl KopeeTeni. Ocputaiima, |l sxone 11l TonTarsr acbur TyKeIMITBI skanyapiap | Tonrarsr
Kapa-aKk TYKBIMHBIH Ta3a KypOBI-KYPJACTapbIHBIH CAIBICTHIPMANIBI OCY KbUIAMJIBIFBIHAH TOKIpHOE
KE3CHIHAET] CaJIbICTBIpMalbl 6cy KapKblHbl OoiibiHINa colikecinme 0,51% »xone 0,45% acwin TycTi.,
IV tonrraret Oynanmap - 0,37% xone 0,31%, V TonTarer Oynannap - 0,46% xone 0,40%.

PE3IOME

B crarbe npuBOAATCS MOKA3aTEIH KUBOK MACChl, IPUPOCTa U OTHOCUTEIBLHOW CKOPOCTH POCTa
KOpPOB TIEPBOTEIOK YEPHO-TIECTPOH MOPOJIBI, CBEPCTHUII TOJIITHHCKON ITOPOABI HEMEIKOH CEeJICKIIHH,
TOJIIITHHOB TOJUTAH/ICKON CENEKINH, TOMECeH 72 TONIITHH HEMENKOH CEeJeKIUH X 2 YepHO-TiecTpas,
rnmoMeceil ' TOJIITHH TOJUIAHJICKOW CENEeKIMU X ‘2 4YepHO-TIeCTpas. YCTaHOBJIEHO, YTO 3a CYET
s dexTa CKpeuMBaHUS IOMECHbIE TOJIITHHCKUE uBOTHBle IV m V rpymnm mpeBocxonwim
YHUCTOMOPOJHBIX CBEPCTHHKOB HYEPHO-TIECTPOH MOpoxasl | Tpynmbl 1Mo KMBOW Macce B Hadale
skcriepumenTa Ha 29,67 xr (6,29%, P<0,01). XapakTepHo, 4TO MEPBOTEIKU TOJIITHHCKOW MOPOIbI
rojuanjckor cenexuuu 1l rpynmsl, ycTynast B )KMBOH Macce B Hayalle SKCIIEPUMEHTa CBEPCTHHKAM
TOJIIITHHCKOW TOPO/ABI HeMeUuKo# cenekiuy || rpynisl, mpeBOCXOIMIN YUCTOMOPOIHBIX KUBOTHBIX
yepHO-TIecTpoii mopoas! | Tpymmel o cBoeMy yposHio Ha 36,33 kr (7,71 %, P<0,05). ITomydeHHbIe
JAHHBIC U X aHAJIM3 CBUJCTEIbCTBYIOT O TOM, YTO PaHT paclpeieIeHUs] KOPOB-TIEPBOTENOK OIBITHBIX
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IpyMNI N0 XUBOH Macce, YCTaHOBICHHBIM B Hadajie SKCIIEPUMEHTa, TakKe ObLT OTMEUEH B KOHIIE
uccienopanus. [logydeHHble TaHHbIE IO MEXTPYIIIIOBBIM Pa3INUMIM I10 )KUBOM Macce B KOHIIE OIbITa
00yCJIOBJIEHBI BO MHOTOM Hapsily ¢ pa3HbIM €€ YpOBHEM B Hayaje OIbITa HEOJUHAKOBON BEIMYMHOMN
e€ abCoJIIOTHOTO MPHUPOCTa B nepuoA HaOmoneHuid. [lpu 3Tom auaupyoiee NojI0KeHHEe M0 YPOBHIO
BaJIOBOI'0 IIPUPOCTA KUBOW MAaCChl 3aHUMAJIM KOPOBBI-IIEPBOTEIKN TOJIITUHCKON MOPOJBI HEMELKON
cenexuud |l rpynmel. [lomydeHHble SKCIEpUMEHTAIbHBIE MATEPUANIbI U UX aHAIN3 CBUACTEILCTBYIOT

0 MEXIPYMIIOBBIX PA3IMUMIX B 3HAYCHUH AHAIM3MPYEMOIO IOKa3aTelsl ¢ MPEUMYILIECTBOM KOPOB-
NIePBOTENOK 3apy0OekHoi cenekiun. Tak, uncronopoansie xuBoTHbIE || 1 11 Tpynn npeBocxonunm o
OTHOCHUTEJILHOMY TEMITy POCTa YHCTOMOPOJHBIX CBEPCTHUKOB YepHO-TIECTpOoi mopoAs! | rpynmsl mo
[MOKa3aTel0 OTHOCHTEIBHOTO Temma pocta 3a mnepuon oskcrepumenta Ha 0,51% wu  0,45%
COOTBETCTBEHHO, omecel |V rpynmei-ua 0,37% u 0,31%, nomeceit V rpynmsl — Ha 0,46% u 0,40 %.
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STUDY OF THE EFFECT OF ABAMEKUR ON THE LIFESPAN OF RATS

Annotation

The article shows the achievements of the last decades, which led to the emergence of new
directions in the manufacture of medicines, to the revision and reassessment of a number of theoretical
positions and traditional techniques. The most significant influence on the development of dosage
forms was the establishment of the dependence of the therapeutic effect of medicinal substances not
only on the chemical structure and physiological activity, but also on other factors, such as the
technology of drug manufacture, the degree of dispersion of medicinal substances, their physical
condition, the type of dosage form, etc. The rational way to find new drugs, namely antiparasitic ones,
is still to vary the structure of the molecules of known chemical compounds, for example, avermectins,
and to optimize them-to strengthen the desired and weaken the side effect by creating a dosage form.

Until recently, the dosage form was considered from the point of view of its compliance with
purely technological requirements, i.e., as a more or less convenient form of the active substance that
has the appropriate properties: particle size, consistency, hardness, fusibility, flowability, surface
appearance, smell, taste, mass. At the same time, the dosage form has a significant effect on the effect
of the drug substance included in it. It is the whole set of properties, and not only the active substance,
affects a certain process in the body.

Thus, the inclusion of abamecur in the diet of rats at a therapeutic dose of 0.2 mg / kg for DV
and a 5-fold increased dose of 1 mg/kg for DV throughout life, starting from 2 months of age, did not
have a negative effect on the life expectancy of the animals. It should also be noted that the causes of
death of rats when abamecur was included in their diet at a therapeutic and 5-fold higher dose did not
differ from those in the control, it is especially important that no tumors were isolated in the rats
during the experiment.

Keywords: pharmaceuticals, antiparasitic, amabecur, rats, life expectancy.

Introduction. Until recently, a dosage form was considered in terms of its compliance with
purely technological requirements, i.e. as a more or less convenient form of the active substance with
appropriate properties: particle size, consistency, hardness, malleability, friability, surface appearance,
odor, taste, mass. At the same time dosage form has a significant impact on the action of the included
drug substance. It has all the properties, not just the active substance, affect a particular process in the
body [1-7].
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To treat and prevent ecto- and endoparasitic diseases of cattle, a new highly effective broad-
spectrum antiparasitic drug based on avermectin - abamekur - was developed and offered to veterinary
practice [8-14]. It is known that the drugs are characterized by a pronounced specificity of their action.
However, a therapeutic agent does not act on the organism in isolation, but can have joint action, i.e. it
can affect organs and tissues or other processes in the animal. In particular, it is of interest to study
abamekur on the longevity of animals [14-22].

Materials and methods of research. The work was carried out according to the «Methodical
recommendations for the study of the carcinogenic properties of pharmacological and medicinal
agents. Bulletin of Pharmacological Committee. 1998, No. 1, pages 21-24» on male rats of VISTAR
line. The animals were divided into 3 groups: control and 2 experimental groups of 20 rats in each
group. The rats of the control group received a common diet throughout their lives. The rats of the first
experimental group were orally given abamekur in a therapeutic dose (0.2 mg/kg body weight by DV).
Rats of the second group were given abamekur at 5 times the therapeutic dose (1 mg/kg body weight
by DV). Abamekur was included in the diet of rats from 2 months of age until the end of life. The
animals were observed throughout their lives. Each dead rat was dissected open and macroscopic
morphological studies were performed.

The initial weight of the rats was 80-90 g, the initial age of the rats was 2 months.

Results of the study and their discussion. Throughout the whole life the rats of the
experimental groups did not differ from the control groups in appearance and general condition. The
body weight of the rats was given in Table 1.

Table 1 — Body weight of rats when adding abamekur to their diet

Groups
Age of rats,
months Control (g) 1st experimental group (g) 2nd experimental group (g)
1 2 3 4
2,0 86,6+4,5 84,8+4,0 86,3+6,3
2,25 122,4+6,3 121,8+6,0 120,2+2,7
2,5 145,8+4.5 148,9+8,1 155,034
2,75 166,8+5,4 165,7+5,4 166,3+4.,9
3,0 187,5+6,4 188,8+6,8 189,7+4,9
3,5 224,0+6,5 220,6+5,9 213,8+10,3
4,0 264,0+7,6 271,5+4,6 268,249,4
4,5 297,7+7,1 303,8+6,5 304,4+8,1
5,0 305,0+6,7 309,6+7,4 316,6+8,9
6,0 332,549,7 338,0£12,8 332,246,5
7,0 379,049,9 370,8+6,9 368,4£11,9
8,0 384,0+11,2 381,6£15,6 379,0£13,5
9,0 438,0+11,7 436,6+18,0 430,0+13,8
10 442,049,2 440,5+15,0 439,7+12,2
11 449,0+10,2 4413+13,4 430,0+12,5
12 457,5+10.2 4342+11,5 429,6+11,8
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1 2 3 4
13 46224122 448,7+13,5 445 4+14.6
14 473,0+7,0 465,5+17,2 462,8+15,0
15 481,4+19,8 471,6+19,4 470,0+12,1
16 488,248.8 472,0+26,12 470,5+24,9
17 496,6+14,7 485,0+24,9 478,0+30,7
18 495,0+13,7 492,2+45.5 486,0+28,1
19 498,0+14,6 493,3+30,6 486,6+35,1
20 501,5+28,6 497 3+35,2 490,6+52,3

As can be seen from Table 1, the body weight of the animals during the experiment in the rats
of the experimental groups did not statistically reliably differ from the control. At the 20th month of
life, there was no statistically significant increase in the body weight of the rats of both experimental
groups compared with the control. Table 2 shows the lifespan of each rat taken for the study.

Experimental studies showed that the rats began to die at the age of 12.6 months (first
experimental group), 13.7 months (control) and 14.8 (second experimental group). The longest
lifespan was 25.8 months in the control group, and 750 days (25 months) in the rats with the inclusion
of abamekur in their diet.

Table 2 — Lifespan of rats treated with abamekur

Number of animals

Groups

Control (days)

Experimental group 1 (days)

Experimental group 2 (days)

1 412 378 444
2 445 390 447
3 457 441 477
4 489 469 501
5 531 498 549
6 570 567 552
7 615 600 552
8 618 618 598
9 649 750 690
10 769 750 750

The indices of average life expectancy are presented in Table 3.

Table 3 — Average life expectancy of rats when abamekur was included in their diet at doses

of 0.2 and 1 mg/kg

Life expectanc Group
P Y Control 1 Experimental group | 2 Experimental group
months 18,44+1,09 17,94+1,39 18,53+1,06

The average data from 10 animals at p>0.05 are presented. As can be seen, the inclusion of
abamekur in the diet of rats from 2 months of age to the end of life did not lead to a statistically
significant change in the life expectancy of the animals.

Table 4 presents data on longevity and causes of death for each rat taken in the experiment.
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Table 4 — Longevity and causes of death in rats when abectin B was included in their diet
Life expectancy, months

Cause of dying
12 | 13|14 | 15| 16 | 17 | 18 | 19 | 20 | 23| 25 | Total
Control
Abscessive bilateral pneumonia 1|1 2
Abscessive unilateral pneumonia 1 1
Bilateral pneumonia 1 1
Multiple colonic abscesses 1 1
Natural death 1|1 1 1] 1 5
Total: 11111 113 1 10
1 Experimental group
Abscessive bilateral pneumonia 101 1 1 4
Abscessive unilateral pneumonia 1 1 2
1 2 |3 |4]5]|6|7|8]9|10|11]12 13
Bilateral pneumonia
Natural death 1 1112 5
Total: 1011 )1]1 2 1 2 10
2 Experimental group
Abscessive bilateral pneumonia 1 1
Abscessive unilateral pneumonia 1 1
Bilateral pneumonia 1
Unilateral pneumonia 1 1 2
Intestinal and limb paresis, intoxication 1 1 2
Natural death 1 1 1 1)1 4
Total: 2 1)1 3] 1 1)1 10

As can be seen from Table 4, the most frequent cause of death in the rats in the experiment
was natural (14 rats out of 30). This cause of death was observed in all groups of rats in approximately
equal numbers (5 - in the control group, 5 - in the first experimental group, 4 - in the second
experimental group). It should be noted that bilateral or unilateral abscessing pneumonia was more
common (13 cases of pneumonia).

In one case more rare pathological changes were noted: in the control - multiple colonic
abscesses, in the second experimental group - intestinal and limb paresis, intoxication.

In the course of the whole experiment we found no tumors at autopsy of dead rats.

Conclusions. Thus, the inclusion of abamekur in the diet of rats at the therapeutic dose
of 0.2mg/kg DV and 5 times the increased dose of 1 mg/kg DV throughout the life span, starting
at 2 months of age, had no adverse effect on the life span of the animals. It should also be noted that
the causes of death in rats when abamekur was included in their diet at a therapeutic and 5-fold higher
dose were virtually the same as those in the control, especially important is the fact that no tumors
were isolated in the rats during the experiment.
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TYWUIH

Maxkanana Jopi-IopMEKTepi OHIIpyJe jkaHa OarbITTapIbIH Makga OoiyblHA, OipKarap
TEOPHSIIBIK EPeXKeNIep MEH JIOCTYPJIi dICTep Il KalTa KapayFa jKoHe KaliTa Oarajayra OKEJITreH COHFBI
OHKBUIABIKTAPIBIH KETiCTIKTepi KepceTinred. Jopimik gopmanapsiH JaMyblHa ASPLTIK 3aTTapAbIH
eMJIIK 9CEepiHiH XUMUSIIBIK KYPBUIBIMBI MEH (DU3HOJOTHSIIBIK OCNICCHIUIIrIHE FaHa eMec, COHBIMEH
Karap Jopi-IopMEKTep/l NaiblHAay TEXHONOTHschl, Jlopimik 3aTrTaplblH JAHUCIEPCHUS JI9PEKECI,
onapabH (U3UKAIBIK Kardalbl, JOpUTiK (OpMaHBIH Typl jkoHe T. 0. CHAKTHI Oacka (akTopiapra
TOYEINAUITIH aHBIKTay aWTapibIkTaidi ocep erti. JKaHa mopi — JopMeKTep.li, aTam aWTKaHIa aHTHU-
NapasuTTi 137CYJiH YTBIMJABI JKOJIBI OCNTUIl  XHMUSUIBIK KOCBUIBICTAP/BIH MOJICKYJIaJapbIHbIH
KYPBUIBIMBIH ©3repTy OOJIbINT Kayia Oepejii, MbICalbl, aBePMEKTHHACD KOHE OJIap/ibl OHTaNIaHABIpY-
Topistik (hopMaHBI KYPY apKbLIBI KQKETTI JKOHE jKaHaMa 9CepIIep/IiH KYIIISHoi.

PE3IOME

B craTtbe nmokazaHsl TOCTHKEHHSI TOCIEAHAX NECSITHIETHH, IPUBEAIINE K MOSBICHUIO HOBBIX
HaIpaBJIEHUI TIPU H3TOTOBJIEHUHU JIEKAPCTB, K IEPECMOTPY M TMEPEOLIEHKE psAla TEOPETUUECKHX
NOJOKEHUH W TPaIWIMOHHBIX mpueMoB. Hawbonee 3HauMTENbHOE BIUSHHE Ha pPa3pabOTKy
JICKapCTBEHHBIX  (OPM  OKa3aJ0 YCTAHOBJICHHME 3aBUCHMOCTH TEPaNeBTUYECKOTO  JICHCTBHUS
JICKapCTBEHHBIX BELIECTB HE TOJIBKO OT XUMHUYECKOW CTPYKTYPHI U (DU3NOJIOTHYECKON aKTUBHOCTH, HO
U OT Jpyrux (axkTopoB, KaK TEXHOJIOTHS HM3TOTOBICHHS JICKApCTB, CTENEHb JUCTIEPCHOCTH
JICKApCTBEHHBIX BEIICCTB, HUX (U3IUUECKOE COCTOSIHHE, BHJ JICKAPCTBCHHOW (OpPMBI W JIp.
PanponanpHelil MyTh MOMCKA HOBBIX JIEKAPCTBEHHBIX CPEICTB, & UMEHHO aHTHUIIAPA3UTapHBIX, MOKa
€lIe OCTAECTCsl BAPbUPOBAHUE CTPYKTYPbl MOJIEKYJI U3BECTHBIX XUMUUYECKUX COCAUHEHUHN, Hanpumep,
ABEPMEKTHHBI U MX ONTUMH3AIUS — YCUIICHHE HY)KHOTO U ocliabjeHne MoOOYHOTO JIEHCTBUS 3a CUET
CO3JIaHMS JIEKaPCTBEHHOH (DOPMBI.
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MNOATOTOBKA U TPAHC®OPMALIMSA KOMIIETEHTHBIX KJIETOK E.coli.
IJIABMUJTHOM JHK U CEJIEKIIUSI TPAHC®OPMHUPOBAHHBIX KJIETOK
C DKCIIPECCHEM MOBEPXHOCTHOI'O AHTUTEHA OMP25 BRUCELLA ABORTUS
PREPARTION AND TRANSFORMATION OF COMPETENT E.coli. CELLS PLASMID
DNA AND SELECTION OF SURFACE ANTIGEN OMP25 BRUCELLA ABORTUS

AHHOTALMSA

Bpyuemnies sBisieTcss MIMPOKO pacrpoCTpaHEHHOW OONE3HBIO M OHOW M3 HamOOJee OCTPHIX,
311000/ JTHEBHBIX MPOOJIEM 3IpaBOOXPAHECHUS M BETCPHHAPHHU.

Bbpyuemnnes ocraercst riio0anbHOW HPOOIEMOH 3ApaBOOXpaHEHHs, OT KOTOPOH €XKEroaHO
CTPaJIalOT HE MEHEe MOJyMUIJIMOHA YEJIOBEK. Y CEJIbCKOXO3SICTBEHHBIX JKUBOTHBIX OO0NIE3Hb UMEET
TEHJICHIIMIO K IIUPOKOMY PACIIPOCTPAHEHHUIO U MPOSIBISIETCSI B BHJIE MaCCOBBIX a0OPTOB, OECILIONNS U
SJIOBOCTH, YMEHBIICHUSI TMPOJAYKTHBHOCTH, CHWKEHHS IKH3HECNOCOOHOCTH mpuiuona. Bee aro,
C YY4eTOM TOro, 4To JHMKBHIAaUUs Opynemie3a TpeOyeT 3aTpaThl 3HAUYUTEIBHBIX CHJI U CPEJCTB,
HAHOCHT CYIIECTBCHHBIA 3KOHOMHUECKUH yIepO KHUBOTHOBOJICTBY.

Llenpro TaHHOTO HCCIEIOBAHUE SIBJISIOCH MOJTYYUTh SKCIPECCHIO OPYyLEIe3HBIX aHTHICHOB
B pactenusix Nicotiana Benthamiana ¢ momoripio arpobakTepuii, TECTUPOBAHUE Ha AHTUT'€HHOCTD JJIsI
pa3paboTKH AMATrHOCTUYECKOIO TecTa MPOTUB OpylLiesie3a KpyImHOro poratoro ckota. beiia momyyena
rompl6 « rOmp25 nytem KJIOHUPOBAHUS M IKCIIPECCHHU.

PesynbTatel cexBeHupoBanusl, a Takke SDS-PAGE u BecTepH-OI0TTHHTA MOATBEPMIN HAIIIH
rompl6, rOmp25.

B crarbe mospoOHO paccMaTpuBarocs 00 MPUTOTOBICHUE XMMHUYECKH KOMIETEHTHBIX KJIETOK
E.coli. u pET-19b, tpanchopmaims kommereHTHbIX kietok E.coli. u pET-19b, BeieneHue
mwiazmuaaoit JJHK n3 OakrepuanbHbIX KieTok, skcnpeccus Omp25 u Ompl6 B mpokapruOTHUECKUX
KIeTKax, npurotosienue [TAAL 1 KOHIEHTPUPYIOLIETO resl.

ANNOTATION

Brucellosis is a widespread disease and one of the most pressing publichealth and veterinary
problems.

Brucellosis remains a global health problem, affecting at least half a million people every year.
In farm animals, the disease tends to be widespread and manifests itself in the form of mass abortions,
infertility and barrenness, a decrease in productivity, and a decrease in the viability of the offspring.
All this, taking into account the fact that the elimination of brucellosis requires significant efforts and
resources, causes significant economic damage to livestock.

The aim of this study was to obtain the expression of brucellosis antigens in Nicotiana
Benthamiana plants using agrobacterium, antigenicity testing to develop a diagnostic test against
brucellosis in cattle.Was obtained Omp16 and Omp25 genes by cloning and expression. Sequencing
results as well as SDS-PAGE and Western blotting confirmed our genes Omp16 and Omp25.

This article discusses in detail the preparation of chemically competent E.coli cells and
PET-19b, transformation of competent E.coli cells and pET-19b, isolation of plasmid DNA from
bacterial cells, expression of Omp25 and Ompl6 in prokaryotic cells, preparation of PAAG and
concentration gel.

Knroueswie cnosa: xomnemenmuvie Kjlemku, mpancqbopmauuﬂ, cenekyust, AHmucen.
Key words: competent cells, transformation, selection, antigen.

Beenenne. bBpymnemnes  (Brucellosis) —  300aHTpOIO300HO3HAS,  PEMMYIIECTBEHHO
XpOHHYECKas HHGPEKINOHHAs OO0JE3Hb JKUBOTHBIX W YEJIOBEKA, BbI3BIBAEMBIC IATOTCHHBIMH
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MHUKpoopranusMamu poja Brucella. SIsisiercst onHO# U3 HarbosIee OCTPHIX U 371000 JHEBHBIX MPOOIEM
3IpaBOOXpaHeHHs U BeTepuHapuu [1-4].

Bpyuemies ocraercs rio0anbHOM MPOOIEMON 31paBOOXPaHEHUs, OT KOTOPOW E€XKEroJIHO

CTpa/IalOT HE MEHee MOJYyMHUIMOHA 4denoBek. CuTyarus ¢ Opylesie3oM B Halleld cTpaHe TpeOyeT
HEOTJIO)KHBIX MeEp TI0 CO3JaHHI0O COBPEMEHHBIX CPEACTB OOpbOBI C 3TUM 0CO0O OIMACHBIM
3abosieBaHneM. bpynieniesy )HUBOTHBIX U Y€JIOBEKA TOCBSIIICHBl MHOTOJIETHHE MCCIICIOBAHUS, OJJHAKO
MHOTHE aCIEKThl H3yUCHHUS 3TOM OOJIE3HH 70 CHX TIOP OCTAIOTCS Malou3ydeHHbIME [5-8].
VY cenbCcKOXO035CTBEHHBIX JKUBOTHBIX 0OOJIE3Hb MMEET TCHICHIUIO K NIMPOKOMY PaclpOCTPaHEHUIO U
OpOSIBIISIETCS. B BHUJIE MAacCOBBIX a0OPTOB, OECIUIONMSI M SUTOBOCTH, YMEHBIICHHS MPOAYKTHBHOCTH,
CHIDKEHHS JKM3HECTIOCOOHOCTH TpHIUIona. Bce 3T0, ¢ yd4eToM TOro, 4To JHKBHIALUS Opyleniesa
TpeOyeT 3aTparhl 3HAYUTENBHBIX CHJ M CPEACTB, HAaHOCUT CYLICCTBEHHBIH SKOHOMHYECKHU YIIepO
®HUBOTHOBOACTBY [9-10].

BonbHoe Opynemie3oM JXHUBOTHOE BBIpaOAaThIBACT aHTHTENa MPOTUB IIOJIEBOTO MITaMMa
B030yauTenst Opymenie3a. BakIMHUpOBaHHBIE KMBOTHBIE TAKKe BBIPA0ATHIBAIOT AaHTUTENA MPOTHUB
Opyuenn BakuMHHOTO mrTamMMa. OIHAKO CYIIECTBYIOLIME HAa MHPOBOM PBIHKE JIMArHOCTHYECKHUE
npernaparsl He CocoOHBI Au(pGEepeHIIMPOBAHHO BBISABIATH aHTHTENA, BEIPAOOTaHHBIE K BAKIIMHHOMY
mITaMMy OT aHTHUTEN, BbIpabOTaHHBIX K IMOJEBOMY InTammy Opyreiuiesa. B pesynbrate aroro,
BaKIMHUPOBAHHBIE KMBOTHBIC JIMATHOCTUPYETCS] KaK OOJIbHBIC, U )KUBOTHOE HMJIET Ha YOOH, COrJIacCHO
BeTepUHAPHBIM TpeboBaHmsim [11-14].

[To o5TOH mNpUYMHE TIOTOJOBBE KPYIMHOrO poratoro ckora B PecnyOnmke Kasaxcran
3HAYUTENILHO COKPATUIIOCh U3-32 MAacCOBOro y0osi ckoTa. Tak Kak CyIecTBYIOIIUE JHArHOCTUICCKHE
HAOOPBI He 00J1aIAI0T CIEIU(PUIHOCTHIO U HE CIIOCOOHBI OOHAPYKUTh aHTHTEIA KO BCEM IIITaMMam
Opy1esesa, ¥ He TO3BOJIAIOT AH((PEpeHIMPOBAHHO TUATHOCTUPOBATh BAKIIMHUPOBAHHBIX KHBOTHBIX
OoT OOJBHBIX, TO CO3/IACTCS BHICOKMH PHCK TMOTOJIOBHOTO 3apaKeHUS KPYIMHOTO pPOraToro
ckora [15-17].

B pesynbrare paHHSs IMArHOCTHKA KM3HEHHO BayKHA JUISI KAPAHTUHA, YTOOBI MTPEJOTBPATHTh
JaNpHEeIee pacpoCcTpaHeHNE.

MeMmOpanHble  OeNMKM  SIBISIFOTCS  MICaIbHBIMH  KaHAMAATAaMH  JUISL  [IPOM3BOJICTBA
PEKOMOMHAHTHBIX BaKIMH NMPOTHUB Opymuesiesa [18-19]. C nomMolsio MOHOKIOHATIBHBIX aHTUTEN OBLTH
OOHapyKeHbl TPH OCHOBHBIX M YETBIPE MaybIX OENKOB HapyxHoi MemOpaubl Brucella abortus u
Brucella melitensis. CoBpeMeHHbIe BeTepHHApPHBIC BaKIMHBI TMPOTHB Opyleiie3a SBISIOTCS
BUPYJICHTHBIMU JJIS JIIOJCH U HE UMEIOT KITMHUYecKol 3 hexkTuBHOCTH. Bo3HMKaeT HE0OXOAUMOCTE B
paspabotke 3¢ddexTrHBHON W Hemoporod BakIMHBL. benku BHemHeidl memOpanbl Opyuemt (Omp)
SIBJISIFOTCSL 00J1aJJal0T MMMYHOT@HHOCTBIO W SIBIISIFOTCS XOPOIIMMH KaHAWAATaMH Ul Pa3padOTKH
TaKOW BaKIIUHBI.

B nocnentaue roJipl mprodperaeT BClo OOJBINYIO0 aKTyalbHOCTh 00JaCTh HAYKH, TIOCBSIIIEHHAS
NPUHIUIIAM U TPHIOKEHHIM MUKPO(IIOUIMKH, Ta00paTOpU Ha KPUCTAIIC M HAHOTEXHOJIOTHH IS
pa3paboTku aquarHoctuyeckux tectos [20].

Martepuansl U MeToabl. B padoTe HCIONB30BAIMCh KIACCUYECKUE METOJBI TeHETHYECKOH
UHKeHepur. [IpUroToBlIeHHE XMMHUYECKH KOMIIETEHTHBIX KiteTok E.coli.

50 MKJ KOMIIETEHTHBIX KIJIETOK M3 CTOKa WHOKyJIMpoBanmu B 3 mul xuakoit JIb cpenpr 6e3
anTHOHOTHKOB. MHKyGupoBanme nposomunu mpu 37°C B TepMmomeiikepe ¢ IHepeMelIMBAHHEM
(200 o6opoToB/muH) B Teuenue 16 ygacos. Jlamee, 50 M1 HOUHOW KynbTypbl neperocuan B 100 mi
ceexxet JIb cpenpl. Kitetkn pactmm o monydenust Ol g0 — 0,4 - 0,6. [lanee, kiueTku ocaxkaaiu
HeHTpU()yTHPOBaHNEM TIPH 4°C, 4 Thic. 060poTOB B TedeHne 10 MuH. HenTtpudyra ans ocaxxaeHus ¢
oxnaxaennem — Eppendorf 5804. Ocanok paszsoaunu B 20 mi pactBopa RF1 (100 MM RbCI, 50 MM
MnClI,*4H,0, 30 MM anerar kanus, 10 MM CaCl,*2H,0, 15% rauieprH) 1 HHKyOHPOBAIIU BO JIbIly B
teuenne 10 mun. Jlanee nmpoBomumn ocaxaerue mpu 4°C, 4 teic. 060poToB B Tederne 10 mun. Ocagox
passommau B 4 mi pactBopa RF2 (20 MM MOPS, 75 MM CaCl,, 10 MM RbCI, 15% rmunepun) u
nHKyOupoBaiu 15 mun Bo spay. [locie MHKYOMpOBaHUS, KOMIIETCHTHbBIC KICTKH AIUKBOTHIM IO
100 mx B 1,5 Mt po6upku Eppendorf u xpauumu npu remmepatype -80°C.
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PactBopsl RF1 (pH-5,8) u RF2 (pH-6,5) crepunuzoBanuch myrem GuiibTpanuu yepe3 OaKTepHanibHbIe
¢unbTper (Millex-HV Syringe Filter Unit, 0.45 mxwm, Sigma - Aldrich).

Tpanchopmarms KoMreTeHTHBIX KieTok E.coli. Tpancdopmarus mpoBoauiack ¢ MOMOIIBIO
Merona TtemioBoro moka. 100 MK KOMITETEHTHBIX KJIETOK WHKYOHMpPOBAIH BO JBAY B TEUYCHHUE
15 munyT, ganee x kiaetkam podasisutack JJHK ¢ mocnemyrommm nHKyOnpoBaHUEM BO JIbIY B TEUCHHE
30 munyT. ITocne uHKyOAIMK BO JIbIY, KIETKH TEPEHOCHIHCH B TepMobiok ThermoBlock TDB-120
(Biosan) u BeimepxuBamucs 1 mun npu 42°C. Tlocne HarpeBaHWs KICTKHM IEPEHOCHINCH, H
BBIEpkHBaNUCh 5 MuHyT. Jlanee, moGammsuock 250 mxm kuakoit JIB cpensl. Kierku pactmmm B
Teuenne 1 gaca npu 37°C ¢ mepememmBannem (200 06/mun). JIB cpena He comepiKana CeleKTHBHBIX
antuOnoTHkoB. Jlanee, knetku ocaxaanucek B neHrpudyre (Eppendorf 5427R) B Teuenue 5 mun npu
4000 06. Ocanok kietok pa3soauiau B 50 Mk cBexoit JIb cpenbl 1 HaHocuiu Ha TBepayto JIb cpeny,
COZIePIKALIYIO CEJICKTHBHBIC AaHTHONOTHKH.

[TpuroroBeHHe XMMHUUCCKA KOMIICTEHTHBIX KieTok PET-19b.100 MK/ KOMIIETEHTHBIX KJIETOK
13 CTOKa MHOKYJIHpoBainu B 5 mur xunkon JIb cpenpl. Kietkn kynbruBupoBanu B TedeHne 16 gacos
npu 28°C. Jlanee, 500 Mk kietok mepeHockan B 50 Mi cBexeil skuakoit JIB cpempl M pacTHIH
10 OJ1 g0 — 0,6. Kntetkn ocaxxmanu B nentpudyre (Eppendorf 5804) ¢ oxmaxkaecHueM B TeUeHHE
10 mus 1ipu 4000 06., 4°C. Ocanox pazsoauu B 5 Mx 20MM ROCl 1 maKy6upoBamu Bo b1y 5 MUHYT.
Iocie MHKYGUPOBAHKS, IIPOBOIMIN OCAXK/ICHHE KieToK B Teuenne 10 mun npu 4000 06., 4°C. Ocanok
pazBoamu B 1 mn 20MM RbCl u unkyOupoBanu Bo sbay B TedeHue 20 munyt. [lanee, KieTKu
anukBotwan o 100 mxx B 1,5 M nmpo6upku Eppendorf i xpanmmu npu temneparype -80°C.

Tpanchopmanust kommereHTHbIX KieTok PET-19b. Tpancdopmaimio KIeTOK HPOBOAMIN
MeToJIOM 3amopakuBaHust/oTTanBaHus .100 MKJI KOMIETEHTHBIX KJIETOK MHKYOHMpPOBAIW BO JIBAY B
teuenne 10 muH, nanee k kietkam nooasmsum JJHK u npoBoamim mHKyOHpOBaHKE BO JIby B TCUCHUE
5 munyT. Kietku 3amopaxuBani B 96% crupre, 3apaHee OXiaxIeHHOM mpu temmeparype -80°C.
Janee KJIETKW BBIICPKMBAIM B TEUYEHHWE / MHUHYT NpPH KOMHATHOH Temmeparype. K kietkam
nobasisin 1 mu sxuakoit JIb cpexbl 0e3 celeKTHBHBIX aHTHOMOTUKOB. KileTku pacTuiv B TeYeHHUE
3 wacos npu 28°C. [lanee npoBoauIH ocaxeHue Kierok B nenpudyre (Eppendorf 5427R) npu 4 Tic.
obopotoB B TeueHue 5 muH. Ocanok pasBoamian B 50 Mk cBexeit xunkoit JIb cpenbl, n pa3BeeHHBIN
0CaJIOK HAHOCHJTH Ha MOBEPXHOCTH TBepAoH JIb cpenpl, comeprkaieii ceneKTHBHBIA aHTHOMOTHK.

Breigenenne mnasmupnoit JIHK w3 Gakrepuanbhbeix kietok. Bepienenwe rmiazmumnoit JJHK
npoBoawIM 1pu ucnonb3oBann Habopa GeneJET Plasmid Miniprep Kit (Thermo Fisher Scientific) B
COOTBETCTBMM C TPOTOKOJIOM TnpousBoautens. LleHTpudyrupoBanne OCyIIECTBISUIOCH —NPU
ucnosb3oBanuu neHrpudyru Eppendorf 5427R.

Bakrepuanbubie  kineTtku, coaepxkamue — miasmuanyro  JIHK,  ocaxnanu npu
5 000 obGoporax B TeueHue 5 wmuH. K ocaaky kierok pobGasmsinm 250 mkn Oydepa amns
pecycnenaupoBanus (Resuspension buffer). Kiietku pecycnieHanpoBaiy ¢ MOMOIIBIO MTUTIETHPOBAHUS
ABTOMATHYECKOW mNuneTkod. K roMoreHHo# cycrneHsuu kieTok no0aisuin 250 MK JIM3UPYIOLIETO
pactBopa (Lysis solution), mpoBoawmmu mepeMemmBanue 5-6 pas (mepeBopaunBanne MPOOUPKU BHU3-
BBepx). K momyuennoit cmecu modammsuiin 350 Mk Hedrpanmmsyromiero pactBopa (Neutralization
Solution), mpoOupky akkypatHO nepeBopaunBaiu 4-5 pa3. /lajgee npoBoamwiIM HeHTpU(YTHPOBAHUE B
teuenne 15 muH mpu 10 000 oGoporax. Hamocamounyro HIKOCTH (CylepHAaTaHT) MEPEHOCHIIM Ha
KOJIOHKH, cojiepkaiue cuinky. llentpudyruposanu B tedenue 1 mun npu 10 000 oGopoTax. [lanee
KOJIOHKY JBakabl mpoMbiBaau 500 Mk mpomsiBounoro pactsopa (Wash Solution). TTocme kaxmoro
MIPOMBIBaHHS NPOoBOAMIN HeHTpudyrupoanue B Tedenne 1 muu mpu 10 000 oboporax. Ilocie
BTOPOTO NMPOMBIBaHUs Ha KooHKKM HaHocwiock 100 mxn Oydepa mnst smroupoBanus JJHK (Elution
buffer) ¢ mocnenyromum WHKYOMpOBaHHE B TeYeHHE 2 MHH NPU KOMHATHO# Temmeparype. [lasee
MPOBOJMIN TieHTpUdyrupoBanue B Teuenue 2 muH npu 10 000 obopotax. KavecTBo amrorpoBaHHON
JHK ananuszupoBanu B 1% arapoznom rene B TAE 6ydepe. KonmnuectBo JHK ananuzuposanock npu
ucnonp3oBannu criekrpodoromerpa NanoDrop 2000 (Thermo Fisher Scientific.

[Tpurotosnenune [TAAIL. J{ns sanekrpodopesa npurorosnusaics 10% [TAAT. Dnextpodopes
mpooauincss B kamepe Mini-PROTEAN® Tetra cell (Bio-Rad).Cuma Toka mis amextpodopesa
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cocraBisuio 40 MA, Hanpsbkenue — 150 B. [TAAT cocTosin U3 pa3fensionero U KOHICHTPHPYIOIIETo
reneit. IIpurotonerne 10 % pazgenstoniero rens TOTOBWJICS B o0beMe 5 M, KOTOPBIH comepikal
0,97 mn newoHu3upoBaHHO# Boabl, 2,08 mu akpuinamuaa: Ouc-akpuinamuaa (30%), 1,875 mun Tpuc-
HCL (pH-8,8), 25 Mk moaenmncynsdara Hatpus (20%), 50 mx nepcynbharta ammonust (10%), 4 mx
TEMED. IlpuroTtoBieHHBII pacTBOp He3aMeIINTEIHHO 3aiuBajics B Kamepy. CBepxy rens
HacllauBajach Bojia B o0beMme 1 mul, 1715l BBIpaBHUBAHUS YPOBHS M yAaJeHUs IMy3blpeit Bozayxa. [locie
MOJIMMEPU3aLIUK Telisl, BOJA YAAIAIOCh (GUIbTPOBATIbHON OyMaroi M roTOBWICS KOHLUEHTPHUPYIOIIHUH
relb.

[IpuroToBieHne KOHUEHTPHUTYIOMETO reiisi. [eb TOTOBWIICS B o0beMe 2 MI, KOTODBIH
comepxkan 1,36 mi genonusupoBanHOW Bombl, 0,33 akpmiamunga: Ouc-akpuaamuaa (30%), 0,25 mi
Tpuc-HCL (pH-6,8), 10 Mk noxermiicyabhara narpus (20%), 20 Mt nepeynbdhara ammonwus (10%),
2 vxn TEMED. IIpurotoBieHHBIM pacTBOp 3ajUBAJICS CBEPXY pas3fCisIoONIero Ielii B KaMepy.
B >xujkuii KOHIEHTPUPYIONIMH T'esib BCTaBJsUIach rpeOeHKa ajs GpopMupoBaHHs JTyHOK. OOpasiibl
oenkoB, oobemoMm 30 MKJ, BHOCHJIUCH B KaXKIyHO JyHKY. Takke B JYHKY BHOCHICS Mapkep -
PageRuler™ Plus Prestained Proteined Protein Ladder (Thermo fisher scientific). OGpasipi
BHOCWJIMCh B JIBa PA3HBIX TeJisl, OJUH Telb HCIOJB30BaJICs AJIsl MepeHoca OenKkoB Ha MeMOpaHy,
BTOpoil Tenb okpammBaics Coomassie Blue R250. Dnekrpodope3 mpoBoausics B TpHC —
rurepuHoBoM Oydepe (25 MM Tpuc, 250 MM rmunmn, 10% nonenmncynsdar natpus), pH Oydepa —
8,3.

OxpalBaHue MPOBOJIWIN C IIETbI0 aHAINM3a KauecTBa 3JeKTpodopesa M KOIUUECTBEHHOTO
aHanm3a OeJKOB B pasHbIX oOpasmax. PactBop s okparmmBanust: 0,25% Coomassie Blue R250, 45%
aranon, 10% ykcycHas kucnora. ['emp momemancs B 300 mur pactBopa Ui OKpalllMBaHHS W
BBIICPKHUBAJICS B TeUeHHe 1 yaca ¢ meproAnYecKUM IepeMelINBaHueM TP KOMHATHON TeMIIEpaType.
Hanee pactBop aisl OKpammBaHusl yaajsuicsi, 1 godasmsuiock 200 M1 pactBopa IUIsl TPOMBIBAHHSL.
PactBop ans nmpombiBanus: 5% ykcycnast kuciota, 20% nponanona. ['enb BeLAEpKUBAJICS B TCUCHHE
2 9acoB B pacTBOpE JUIsi MPOMbIBaHUs. Jlanee reib MPpOMBIBAJICS IEHOHHU3UPOBAHHOMN BOJIOM.

Pe3yabTaThl M obcy:xaenue. [lo uroram npoBeeHHBIX pabOT OBUIH MOMYYCHBI SKCIPECCHS
Omp25 u Ompl6 B mpokapuormyeckux kietkax.OtoOpansiMu kinoHamu Petl9b-16 u Pet19b-25
npoBoawin  TpaHcopmarmro  OakrepuanbHeix  kietok BL21(DE3) pLysS. Tpanchopmarus
MIPOBOJIMIIACH C TIOMOIIBIO MeToJia Terioro moka. 100 MKIT KOMIETEHTHBIX KJIETOK WHKYOHPOBAIH BO
by 15 munyT, nanee k kierkam jgodasisuiock JJHK ¢ mocnemyromum nHKyOUpOBaHUEM BO JIbAY B
teuyenne 30 munyt. [Tocie MHKyOanmu BO JbIy, KIETKH NMEPEHOCWINCH B TepMoOsiok ThermoBlock
TDB-120 (Biosan) u BeigepkuBainuck 1 munyt npu 42°C. [locie HarpeBaHHs KJISTKU NMEPEHOCHUIINCH
B JieJl U BhLIEpKUBaiIHCh 5 MUHYT. [lanee, k kimetkam mooOasisiock 250 mxir xuakor JIB cpenpl.
Knerkn pactwnn B Tedenne 1 gaca mpu 37°C ¢ mepememmBannem (200 o6/mun). JIB cpema He
cojiep)Kaia CelICKTHBHBIX aHTHOMOTHKOB. Jlanee, kieTku ocaxaanuch B 1entpudyre (Eppendorf
5427R) B teuenue 5 munyt npu 4000 00. Ocanok kietok pasBoawiu B 50 Mk cBexoid JIB cpembr u
HaHocuiu Ha TBepayto JIb cpeamy, conmepxkairyio celleKTUBHbIE aHTHOMOTHKH. [lanee, oTroOpaHHBIE
KOJIOHHHM UCTIOJIL30BAIH JUISI aHAIN3a SKCIIPECHH EJIEBBIX O0eJKOB. [0I0KUTEIbHBIE IKCTIPECCHOHHBIE
KJIOHBI HMCHOJB30BANIN JJIsSi TIPUTOTOBJICHUS TIIMIEPUHOBBIX CTOKOB JUISI MOCIEYIONIEH SKCIPECCHU
LeJIeBBIX OeNKOB. [ JIMIEpHHOBBIE CTOKM TOTOBWJIM B IMJI, KOTOPBIH cojaepiall 3KCIPECCHOHHBIE
kineTkn B kuakoil JIB cpexe ¢ goOaBnenue rimnepuHa B KoHueHTpaumu 15%, nanee, KieTku
3aMopakuBanuch npu -8°C 171 IIUTEIBHOTO XPaHEHHUS.

OKcrpeccusi LENeBbIX OENKOB IPOBOAMINCH IIyTeM HHIYKIMU Lac onepoHa C MOMOIIBIO
UIITT (M3omporm- B-D-1-tmoramakrommpanosnn) B KoHieHTpamuu 1 MM. IlomoxxuTenpHbIC
9KCIPECCHOHHBIE KJIETKH MHOKYJIMPOBAJIH U3 TIUIEPUHOBOTO CTOKa B 00beMe ofHOM neTnu B 5 mi JIb
cpensl, cojepxamied amrmipunind. Janee, knerku pactunu mnpu 37°C mo OJl 0,6. Ilocie 3toro
orOupanu 1 mi1 cpeny ¢ KJIETKaMU B OTAEIbHYIO IPOOUPKY AJIst KOHTPOJISL SKCIIPECCUH, A K OCTAJIbHBIM
xretkam  goOaBmsm wHmykatop MIITI. Tlocme goGanenmst WIITIT ximetkm  pactuinud B
nonuaxkpunamuaHoM rene (ITAAT), pucynok 1-2.
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Pucynok 1 — Pesynbrarsl anektpodopesa 6emka Omp25, skcrnpeccuposantoro B kiretkax E.colli,
B neHarypupyotiem [TAAT (10%)

M-mapkep PageRuler™ Plus Prestained Protein Ladder (Thermo fisher scientific),

1-3- orpurarenabHble KOHTPOJIH, 4-KOHTPOJIb 3KcIpeccud, 1,5 — ombIT 3kcnpeccuu, kKiioH 1;6-KOHTPOIIb
AKCIIPECHH, KJIOH 2, 7- OIBIT 3KCIPECCUH, KIIOH 2.

15 Jla

Pucynok 2 — PesynbraThl anekTpodopesa 6enka Ompl6, skcnpeccupoBantoro B kierkax E.colli,
B neHarypupytomiem [TAAT (10%)

1-xoHTpONL 3KCTpecHuH, KIOH 1,2-ombIT skcnepecuu, 1,3-KOHTPOIb 3KCIpeccuu, KIoH 2,4 —
OMBIT 3Kcrpecuu, kiaoH2, M-mapkep PageRuler™ Plus Prestained Protein Ladder (Thermo fisher
scientific), 5-orpunarenbHBI KOHTPOIID.

3axiiouenue. Ha ocHOBaHMM MOJYYEHHBIX AaHHBIX HAMU Obliia pa3paboTaHbl METOJUUECKHE
pEeKOMEHIAIMU 10 COOpKE SKCIpPECCUpYoIIeHd TmIaThopmMbl il HApaOOTKH PEKOMOWHAHTHBIX
OpyILEIe3HbIX AHTUTEHOB B pacTeHMsX. OCHOBBIBASACh Ha pa3pabOTaHHbIE HAMH METOAMYECKHE
pexomeHmanuy, ydensle Kazaxcrana MOTyT Tenepb pa3padaThiBaTh IperapaThl IPOTUB 3a00JIeBaHMI
HE TOJIbKO XMBOTHBIX, HO U JIIOJICH.
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TYWUIH

Makanaza Opyuemie3fiH KeH TapairaH aypy *oHE JEHCAyJBbIK CaKTay »OHE BETCpUHAPHS
caJlachIHJIa ©3€KT1 MaceeepiHiH Oipi eKeH/IIr alThUIFaH.

Bpyuennes xbul cailblH KeM JIereHjie KapThl MWIUIMOH ajaMra ocep eTeTiH »xahaHJbIK
JICHCAYIBIK Maceseci 0oibIn Kama Oeperi. AybUIIapyallbUIbIFbl MalJapblHAa aypy KeH TapanyFa
OeifiM »KoHEe »Karrmaid TYCiK Tactay, OeleyJliK IeH OHIMIUNKTIH TOMEHCYl, TOJIIH eMipIICHIIriHIH
TeMeHzaeyl TypiHae eTeni. OCbIHBIH OapibiFbl OpylLensies3ai KO VIIIH aWTapibIKTaid Kyl IeH
KapaXaTThl Ka)KET ETETIHIH €CKepCceK, Mall MapyaliblUIbIFbIHA alTapIIbIKTail YKOHOMUKAIBIK 3USHBIH
KEINTipei.

3eprTey HbICaHbl peTiHae arpoOaktepust kemerimen Nicotiana Benthamiana ecimuirinen
Opylesie3 aHTUIeHAEePIH PKCIPECCUSChIH aJiblll, aHTUreHAIKKe Tekcepin, IKM Opyuesuiesine Kapchl
JMAarHOCTHKAJNBIK TecT o3ipyeyre, rOmplé u rOmp25 renaepi KIOHAAY »OHE OSKCIpeCcCHsuiay
JKOJIBIMEH QJIBIHBII, 3ePTTEY MaTepHaIaphbl JKUHAKTAIFaH.

Makanmaia 3epTTey JKYMBICHI TeHIIK HHKEHEPIK KIaCCHKAIBIK dmicTepi, XUMHIBIK E.Coli.
KOMIICTEHTTI TOpLIaJapbiH naibiHaay, PET-19b kommerenTTi TopmanapbiH TpaHcdopmanusiay,
Oaxrepusuiblik Toprianapaan JHK rurasmunin 6emin any, [TAAIT naifisiHgay, KOHIIGHTPIICHTEH TeIbi
JalbIHIay, OPOKapUOTTHIK Topwmanapaa Omp25 xone OmMpl6 eenoepin sxcnpeccusnay TONBIK
HaKThUIAI 5Ka3bLIFaH.
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PAIIMOHAJIBHOE 3EMJIENIOJIB30BAHUE CEJbCKOXO3SIMCTBEHHBIX 3EMEJIb:
MPOBJIEMBI 1 PEIIEHUWSA
RATIONAL USE OF AGRICULTURAL LAND: PROBLEMS AND SOLUTIONS

AHHOTAIUSA

B naHHOI craThe MpHBENCHBI PE3yJbTaThl MPUMEHEHUS A(PPEKTUBHOCTA U MPEUMYIIECTBA
METOJa TJIAHUPOBKH OPOIIAEMBIX CPEIHE3ACOJICHHBIX 3€Meh B YCIOBUAX TypKECTaHCKOWH OOIacTH.
Cerognsi, Korma WaeT TI00aTbHOE HPKOHOMHYECKOE Pa3BUTHE, PACIPOCTPAHCHHE METONA JIa3epHOMH
IJTAHUPOBKHU CEIIbCKOXO03SUCTBEHHBIX 3€MEJIb SIBJIIETCS OJHUM M3 COBPEMEHHBIX M MHHOBALIMOHHBIX
TEXHOJIOTMYECKUX  CIIOCOOOB  IOBBILMICHHUS TMPOJYKTHBHOCTH OPOILIAEMBIX  YIOAMH, OCOOCHHO
TTOBEPYKCHHBIX K BTOPUIHOMY 3aCOJICHHUIO TTOYBHI

[IpencraBieHHbIE TEXHOJIOTHH BKIIIOYAIOT B CeOs MPaKTHUECKUE Pa3padOTKU, HAIPABJICHHBIC
Ha Ooisee 3(p(HEeKTUBHOE HCIOIH30BAHME BOJHBIX U 3EMENIBHBIX PECYPCOB, a TaKKE€ MHHEPAIbHBIX
yIOOpEHHI TTOCPEICTBOM JIa3epHOU TUIAHUPOBKH OPOIITAEMBIX 3aCOJICHHBIX 3eMeih. OCHOBHOM IEIBI0
IJTAHUPOBKHU 3€MEJIb B CEILCKOM XO3SIMCTBE SIBISIETCSI YCTPAHEHHE HEPOBHOCTU TMOBEPXHOCTH OIS,
KOTOpasi 3aTPyIHSIOT IIPOBEICHUE MOJIUBHBIX U MEXAaHU3UPOBAHHBIX arpOTEXHUUYECKUX MEPOIPUSITHIMA.
PoBrast moBepxHOCTL TIONS obecrieunBaeT 3(PGEKTHBHOE WCIOIL30BAHUE OPOCHTEIBHBIX BOJ, HX
paBHOMEpHOE pacIpe/ie]ieHne 0 MO0 M YBIaKHEHHE TIOYBBI, CITIOCOOCTBYET PaBHOMEPHOMY POCTY
IIOCEBOB 3a CUET 3aJICJIKM CEMSH U PAaBHOMEPHOT'O BHECCHHUs YJIOOPCHUI Ha OJIMHAKOBYIO TIyOUHY W,
CJIeI0BATEIBHO, NaNTbHEHIIIEMY pABHOMEPHOMY POCTY PACTCHUN U MOJYUYESHUIO BBICOKOTO ypOxKasl.

ANNOTATION
This article presents the results of applying the efficiency and advantages of the method of
planning irrigated medium-saline lands in the conditions of the Turkestan region. Today, when there is
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a global economic development, the spread of the method of laser planning of agricultural land is one
of the modern and innovative technological ways to increase the productivity of irrigated land,
especially those subjected to secondary salinization of the soil

The presented technologies include practical developments aimed at more efficient use of
water and land resources, as well as mineral fertilizers through laser planning of irrigated saline lands.
The main purpose of land planning in agriculture is to eliminate the unevenness of the field surface,
which makes it difficult to carry out irrigation and mechanized agrotechnical measures. The flat
surface of the field ensures the effective use of irrigation water, their uniform distribution over the
field and soil moistening, contributes to the uniform growth of crops due to the planting of seeds and
uniform application of fertilizers to the same depth and, consequently, further uniform growth of
plants and obtaining a high yield.

Knroueenie cnosa: XJAon4Yamruk, copm, niadnupoeKa no4esl, ypOJdelZHOCI’I’lb.
Keywords: cotton, gossypium, variety, soil leveling, yields.

BBenenue. B mocnennue roasl, B opomaeMoM 3emienenuu tora Kazaxcrana, B pe3ynbpTaTe
HEpaIMOHALHOTO  UCIIONB30BAHUSI 3€MeNIb M HEPEryJSIPHOTO TPOBEJCHUS MEJINOPATHBHBIX
MEpPONPHUATHH B CTApOOPOIIAEMON 30HE, MPOM30LUIO IOAHATHE YPOBHS MHHEPAIM30BaHHBIX
IPYHTOBBIX BOJ U BTOPUYHOE 3aCOJICHUE TI0YB, YTO OTPA3UIIOCh Ha CHM)KEHUH YPOsKasi XJIOMKa-ChIpIia.
[Inomany He3acoJIEHHBIX TMOYB B 3TOM PErHOHE M3 roja B T'OJl COKpAIlaeTcs, a TAaKKe OIIyIIaeTcs
neguuuTa  BOOHBIX  pecypcoB. HexBaTka  BOAHBIX  pecypcoB — HEraTHMBHO  BJIMSET  HA
CeJIbCKOXO3SICTBEHHOE MPOU3BOACTBO. [103TOMY, OHOM M3 aKTyalbHBIX MPOOJIEM XJIONKOBOACTBA B
TypkecTaHCcKOl 001acTH, SIBISIETCS YIIyUIIEHUES MEIIMOPATUBHOTO COCTOSTHHSI OPOIITAEMBIX 3EMEb.

B crpane ocymecTBISIFOTCS CHCTEMHBIE MEPBI 10 COBEPIIICHCTBOBAHUIO 36MEIBHBIX M BOJHBIX
OTHOLICHUH, ONTHUMM3ALUK 3EMENlb  CEIbCKOXO3SIMCTBEHHOTO HA3HAUYCHWS M IPUMECHEHHIO
VIIPOIICHHOT'O TMOPsAKA WX BBIICICHUS, BHEJIPEHUIO COBPEMEHHBIX PBIHOYHBIX MEXaHU3MOB,
WHHOBAIIMOHHBIX M PECypcocOeperaroiix TEXHOJIOTHI MOJIb30BaHUS 36MEITbHO-BOTHBIMU PECYPCaMH.

Ha ¢one pacrymero neduunrta BOJHBIX PECYpPCOB B CEIBCKOM XO3SHCTBE HEOOXOIMMO
JanpHellnee BHEAPCHUE PecypcocOeperaromux HHHOBAMM B MPAKTHKY 3€MJIC-U BOJOMOJIb30BaHMS.
OT ero ycTOMYMBOrO pa3BUTHS 3aBUCHUT OJArONOIy4YHMe MHOTOYMCIEHHOTO CEIbCKOTO HAaCEJeHMs, a
TaKke oOecreueHue MPOIOBOJIILCTBEHHON 0E30HacCHOCTH CTpaHbl. Y CTOHYMBOE pa3BUTHE CEIHCKOTO
XO3AHCTBA MperonaraeT MoucK OalaHca MEXIY BBITOAAMHU M U3IEPKKAMH KaK SKOHOMUYECKUMH, TaK
1 3KOJIOTUYECKUMH.

B Tlocnanuum Ilpesunenta crpansl KaceiM-Komapra Tokaesa ot 02.09.19 r., ocoboe
BHUMaHue oOpamieHo Ha pa3ButHe AlIK: «Cenbckoe X03SHCTBO — Halll OCHOBHOHM pecypc, HO OH
WCTIONB3YeTCs JIajleko He B moyiHol Mepe. Hama 3amaua - obecriednTsh S GEKTHBHOE UCIIOIE30BaHHE
3emutd — otMeTui [pesuaent [1].

A Taxxe ormeueHo B mnociaHuu Ilpesmpenta PecrnyOmukm Kaszaxcran K. TokaeBa ot
1 cenrsa6ps 2020 roma «KaszaxcraH B HOBOW peajbHOCTH. Bpemsi meHcTBHID», 4TO KOHKYpPEHTO-
CIIOCOOHYIO DKOHOMHKY HEBO3MOXKHO CO3/1aTh 0€3 pa3BUTOrO CeNbCKOro xo3sicTBa. Cephe3HbIM
0apbepoM OCTAIOTCS TEXHOJOTMYECKH YCTapeBIIMe CUCTEMbI opolieHus. [loTepu BOABI JIOCTUTAIOT
40%. Jns BomonmedpuumtHOro Kazaxcrana Takue mNokaszaresnnm HedomycTUMbl. HyxHO oOecrneduTh
HOPMAaTHUBHO-TIPABOBOE PETYJIMPOBAHNE HaHHOW cdepbl, a Takke pa3padoTaTh 3KOHOMHYECKHE
CTHUMYJIBI JIJIsl BHEJIPEHHSI COBPEMEHHBIX TEXHOJIOTHI U HHHOBAIHIA [2].

[TosTOMY, Ha CEroAHSNIHUI IeHb Ha3pena HeOOXOANMOCTh Iepexo/ia Ha HOBbIe AP PEeKTUBHBIC
W JIOCTYyIHBIE BojocOeperaromme TexHoJoruu. [IpuMeHeHne MeToAa Jla3epHOW IUIAaHMPOBKU
CEJIbCKOXO3MICTBEHHBIX 3EMEIIb SBISETCA OJHON U3 TAKUX TEXHOJIOTHN.

JUis panMoHaIbHOTO WCTIONIb30BaHHMS BOJIHO-3€MEJIbHBIX ~ PECYpCOB, y4EHbIE
TOO «CenbCKOXO3AWCTBEHHAS! OIBITHASI CTAHIMS XJIONKOBOJCTBA M 0axueBOJCTBa» BHEAPSIOT B
MPOW3BOACTBO MHTCHCHBHBIE W Pa3pabOTKH IO TOBBIMICHHUIO 3(PPEKTUBHOCTH, PEHTAOCTHLHOCTH H
KOHKYPEHTOCIIOCOOHOCTH CEJIbCKOXO03HCTBEHHOIO IPOU3BOACTBA.

Bricoko3¢h(heKTHBHOE CeNbCKOXO035MCTBEHHOE MTPOU3BOCTBO HEBO3MOXKHO 0€3 pa3padOTKu H
BHEIPEHUSI BOJIO-PECYPCOCOEPErarouX TEXHOJOIMH, 00ECIIeUHBAIOIINX BBICOKHE IKOHOMUYECKHE
pe3yibTaThl.
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[IpencraBieHHbIE MTHHOBAIIMH BKIIOYAIOT B CE0S MpakTHUECKHWEe pa3pabOTKH, HampaBICHHBIC
Ha Oomee 3¢ (eKTHBHOE WCTOIH30BAHME BOJIHBIX W 3EMENBHBIX PECYPCOB, a TaKK€ MHHEPAITbHBIX
yIoOpeHui MOCPEICTBOM JIa3epHON MIIAHUPOBKU OPOIIAEMBIX 3aCOJICHHBIX 3eMelb.

B moneBbIX yciaoBHAX, HE B CIUIAHWPOBAHHOM TIOJI€, KaK M3BECTHO, HAa TOBBIIIEHHBIX MOJISX
pacTeHHs 3aChIXalOT OT HEAOCTaTKa BIIATH, a HA MOHIDKEHHBIX OHU THOHYT OT BBIMOYKH M3-3a 3aCTOS
BOJIbI M HEOJATOMPHSITHBIX IS PACTCHUN M TIOYB aHA’POOHBIX YCIOBHH. Bce 9TO B KOHEUHOM HTOTE
MIPUBOJIUT K CHUKEHUIO YPOKAMHOCTH CEIbCKOXO3SMCTBEHHBIX KynbTyp. Ilnomans y4dacTkoB c
OyrpaMu ¥ HU3WHAMH Ha HE CIUTAHHPOBAHHOM ITI0JIe, MOKeT nocturath 10 40% ot oOmieli turomany.
Takue monsi TOKPBITHl ISITHAMH, MPOSBISIONIMECS B HEPAaBHOMEPHOCTH pOCTa M CO3PEBaHUS
pacrtenwuii [3].

Ha ocHOBe KadecTBEHHOrO TIPOBEIEHUS IUIAHUPOBKH OPOIIAEMBIX 3€Melb, O0Jagaer
CIIETYIOIMMHU TIPEUMYIIIECTBAMHU: CBOEBPEMEHHOE IPOBEJCHIE BCIIAIIKHM, CEBa CEMSH M BHECEHHE
yI0OpEHUH, OJMHAKOBas TIIyOMHA 3aJCJKH CEeMSH U yIOOpPCHMIA, ONTHMAJIbHBIA MUTATCIbHBIA WU
BOJIHBIH PEKHUM MOYBBI, 00ECIICUNBAIOIINI PABHOMEPHYIO BCX0XKECTh, POCT, OJIATONPHUSITHOE Pa3BUTHE
pacTeHuil U co3peBaHHUe ypoXkas B Oojiee KOPOTKHA cpok. CHIKEHHE Tpymo3aTpaT mpu o0paboTKe H
TMIOJIMBE TIOYBBI, YOOPKE ypOo)Kas M aBTOMATH3AIMH TTOJIMBA, SKOHOMHS TIOJIMBHOW BOJIBI, COKpaIlCHNE
BpPEMEHH Ha TIO0JIMB, MPEIOTBPAICHUE TTIePEYBIAKHEHHS, 3aCOJICHUS M HPPUTAIIHOHHOM SPO3UH MOYBHI,
a TaKKe COKpamaeT HOPMBI TPUMEHEHHs SJOXMMHKATOB, TECTUIMIOB W TIOBBIMIACT ITONydeHHUE
MPOIYKIIUK BBICOKOTO KauecTna [4].

[lo naHHBIM MOBBINIEHHE TOYHOCTH IIAHUPOBKHU ¢ = 5 10 + 3 cM, T.e. Bcero Ha = 2 cM, Jaer
npubaBky ypoxkaitHoct puca Ha 19,9 /ra (47%) u 3xoHOMHEIO NOKMBHON Bojbl 1621 M3 /1 (36%).
[MomoGHble TpeOoBaHMs K COONIOJCHUIO TOYHOCTH TUIAHUPOBKH JIGHCTBYIOT M B psilie APYTHX
crpan [5].

KadyecTBeHHO  CIulaHMpOBaHHOE  ToJie  OOJIaaeT  CICAYIOINIMMH  MPEUMYIIECTBAMU:
- CBOEBpPEMEHHOE MPOBEJCHUE BCHAIIKH, CEBa CEMSH M BHECeHHEe ymoOpeHuil, Ooiee ObIcTpoe U
paBHOMEpHOE TMIOJICEIXaHUE TIOYBBI, - PABHOMEPHOE pAaCIpeleIeHHe CJI0sS BOJABI W OJWHAKOBBIC
YCIIOBHS JIJIsl YBIQKHEHUS TOYBHI 10 IIOMIAIA U TITyOHWHE, - OJIMHAKOBAS TIyOMHA 3a/Ie]KU CeMSH U
BHECCHUS YJOOpCHUM, - ONTHMAajbHBIA BO3MYIIHBIM, IUTATEIBHBIA M BOJHBIM PEKUM IOYBHI,
o0ecrieurBaroNMi PABHOMEPHYIO BCX0XKECTh, POCT, OJIarorpHusTHOE pa3BUTHE PACTCHUHN U CO3pEBaHNE
ypoxasi B 6oJjiee KOPOTKHH CPOK, - CHW)KEHHE TPy03aTpar MpH 00pabOTKe U MOJUBE MOYBBI, YOOpKe
ypoXKasi 1 aBTOMAaTHU3alMU TI0JINBA, - YKOHOMHUS TIOJIMBHOW BOJIbI, COKpAIllEHUEe BPEMEHH Ha TOJIHB,
- MPEJOTBpaIleHUE MEePeyBIKHEHHS, 3aCOJICHHSI U MPPUTAIMOHHON 3PO3UHU IMOYBBI, - COKpaIlCHHE
MPUMEHEHUS SIIOXUMHUKATOB U MOJTyYCHUE MPOIYKIIMH BEICOKOTO KadecTna [6, 7, 8, 9].

MHOTOoJIETHUMH SKCIIEpUMEHTAIbHBIME JaHHbBIMU [lonoBa B.A., ycTaHOBIEHO, YTO Jla3epHAs
IUTAHUPOBKA PUCOBBIX YE€KOB TI0J] TOPHU3OHTAIBHYIO TUIOCKOCTh C TOYHOCTBIO + 2-3 CM sIBIIsieTcst Oa3oi
B co3/1aHuy 3G GeKTUBHBIX arporexHosoruii [10].

Jpyrue CenbCKOXO3SMCTBEHHBIC KYJIbTYPhl TaKXKe YYBCTBUTEIbHBI K IUIAHUPOBKe. Tak,
YPOXKAMHOCTh 3€PHOBBIX W JPYTUX KYyJIbTYP Ha BBIPOBHEHHOM IO/ YKIIOH TOJ€ TPU TOJHBE TIO
6oposnam Bo3pactaet B 1,3-2,3 pasa, a nonuBHas HopMma cokpaiiaercs B 1,6-2,2 pasza [11].

Oco0yro poib UTpaeT TUIAHUPOBKA TIPU MEPEBOJIE JOXKICBATBHBIX CUCTEM Ha TIOBEPXHOCTHBIH
€roco0 MoJuBa. JTO BHI3BAHO M3HOCOM U CTAPEHUEM DIIEMEHTOB IMOCTPOSHHON OPOCHTENBHOM CeTH U
MEIoIIeics JTOXKIEBATLHON TEXHUKU, 3HAYUTEIBHBIMU 3aTpaTaMi Ha TPUOOpPETEHUE HOBBIX MAIlUH,
YIOPOYKAHHUEM DJICKTPOIHEPTUH, TOIUINBA, MATEPHAIIOB U 3amyacteit [12].

[11aHUpPOBKY MPOEKTUPYIOT W BHIMOJHSIOT IO/ IUIOCKOCTh WJIM HAKJIOHHBIE TIJIOCKOCTH.
[lepeBosr OpPOCHTENBHBIX CHCTEM C JOKIEBAaHUS HAa TOBEPXHOCTHBIN ITOJIMB TIO3BOJSET CHU3WTH
3aTparhbl Ha NOJIUB B 2,2-2,5 pa3a v MOBBICHTH €ro Haie)KHOCTH [13].

COBMEIICHHBIC TEXHOJIOTUHU IUIAHUPOBKU TPEAYCMATPUBAIOT BBIIIOJIHEHUE HA OJHON MaIlUHE
ITOCIIEZIOBATENBHO BCEX OMepanuii (CheMKa — MPOEKTHPOBAHNWE — TIAHWPOBKA — KOHTPOJb) C OJHON
MTO3UINH JIA3ePHOTO TepelaTynKa, YTO 3HAYMTENBHO CHIDKAET TPYI03aTpaThl, COKpaIaeT oodIiee
BpeMs IPOBEJICHHSI BCETO KOMIUIEKCa paboT 1 MOBBIIIAET IPOU3BOAUTENLHOCTh TpyAa. CoBMEIIeHHBIE
TEXHOJIOTHH PEKOMEHJIyeTCs MPUMEHSTh Ha TulaHupoBinuke [1AY-4.2P u ckpeneperuiaHupoBIIUKE
CII-4,2 [14].

[locne mIaHUPOBKHM yBeIUYMBAeTCS KOAPQOUIMEHT ucnoib3oBanus 3emenb (K3U) s
XJIOTKOBBIX 30H ¢ 54,6 10 95 %, a B ycrmoBusx BeipamuBanus puca go 0,87...0,90.) [15].
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[ToBbImmaercss  ypokaHOCTH  XjomyatHuka g0 80%, a mpoW3BOAMTENBHOCTE —TpyZa
TOJUBAIBINUKOB OT 2.5 10 5,8 ra B cMeny. ITonuBHBIE HOPMBI YMEHBIIAKOTCS 10 2 pasa [16].

A P Jlenpukom (CILIA) ycTaHOBIEHO, YTO TPU TOYHOCTH IUTAHUPOBKH, paBHOH 1,22 cM,
PaBHOMEPHOCTH VBIIAXKHEHHUS MOuBEl coctaBiseT 84,5% [17]. E.b. Bemmuko u M.W. 3bIpsHoBa
YCTAHOBWJIM, YTO npuOaBka 8 ypokas puca B 3aBUCUMOCTH OT TOYHOCTH BBIIIOJHEHHOW IJIAHUPOBKU
(112 cm) u ypoBHs arpotexuuku coctapisier 0,6 0,37 1/ra [18].

Ocoboe 3HaYeHHE TIAHUPOBKA MMEET NPU OPOIICHHWH 3eMeJb C MPOCAJO0YHBIMU I'PYyHTaMH.
IIpocamounsle AehopMauy B OPOIIAEMBIX 3eMIIIX SIBaHCKOM MoJMHBI (TamKIKUCTaH) IpOoa0KaINCh
B TeueHue 7 .9 ner, [l IMKBUIAIMU KOTOPBIX TpeOOBaIOCh BHITIOJIHEHHE TIAHWPOBOYHBIX padoT, B
o6neme 1500 -2000 m3/ra, esxerommo [19].

KadecTBeHHO mnpoBeleHHas MJIAHUPOBKA MNPOJIEBACT >KU3Hb OPraHMYECKUX BELIECTB [0
29 netr u yMeHbIIAeT KOJINYECTBO BBRIHOCHMBIX COJICH MOCPEACTBOM japeHaxka no0 650 kr/ra 3a 1 roxg
(C.@. 1Iux,1979, CILIA) [20].

Jannass pabGoTa BBINIOJHEHA B paMKax M[POrPaAaMMHO-IENIEBOTO  (PMHAHCHPOBAHMSI
MHUHHUCTEPCTBO CelbcKOro xo3siiicTBa Pecnyonuku Kaszaxcran (BR10764908).

Marepuansl W MeToAbl HccaeqoBaHusl. [loneBbie ONBITHI TPOBOJAWIM HA HAy4HO-
skciepuMeHTanbHON yaacTke TOO «CenbCKOXO03SHUCTBEHHAS OMBITHAS CTAHITUS XJIOMKOBOJICTBA U
0ax4eBOJICTBa», PACIOIOKEHHON Ha TeppuTopun Makraapaibckoro paiiona FOxno-Kazaxcranckoit
00NacTH 1O METOJUKE  TOJIEBBIX M BETCTALMOHHBIX OIBITOB C XJIOMYaTHUKOM (MOX. pen.
AWM. Nmamanuesa, Coroz HUXH, 1981) [5].

[TouBsbl X0351iiCTBa B OCHOBHOM CPEIHECYTIIMHUCTBIN CEPO3€eM, OHBI ITOIBEPKEHBI 3aCOJICHHIO B
pasnu4yHOi cTemeHHM MW (QOPMHUPYIOTCS MO BIMSHHMEM 3ajieralolux Ha Tayoune 1-2 ™
CJ1a0OMHUHEPATIM30BaHHBIX TPYHTOBBIX BOJI.

Pe3yabTaThl uccienoBanuii U ux odcy:kaenue. [1o pe3ynbraTaM HCCIICAOBaHMUS, JTa3epHas
IUTAHUPOBKA OPOIIAEMBIX 3E€MENIb MOJAPa3yMEBAaCT HE TOJBKO BBIPABHMBAaHHE 3€MJIM, HO U Ooisee
3¢ deKTHBHOE WCIIONB30BAHUE, M IKOHOMHUIO BOJHBIX pecypcoB. B Hacrosiiee BpeMsl TEXHOJIOTHS
JIa3epPHOM IUTAHUPOBKHU 3€MJIM anmpoOMpoBaHa M aJanTUpoBaHa Juis yciaoBui rora Kasaxcrana. Ee
JIETKO BHEIPUTH, YTO MO3BOJMUT MOBBICUTH 3(PQPEKTHUBHOCTH BOJOIOJB30BAHUS, BOJOCOECPEKEHUS U
BoziopacnpeesieHus. JJOmoMHUTEIbHO 3Ta TEXHOJIOTHS CIOCOOCTBYET MOJTYUYECHHUIO BBICOKHX YPOXKaeB
OTEYECTBEHHOro copra xjomuaTHuka Makrapan-4017 U 9KOJIOTHYHOMY CEIIbCKOXO3SIHCTBEHHOMY
MIPOM3BOJICTBY.

AHaiM3  pe3ynbTaroB, MOJYYEHHBIX B XOJ€  MPOBEACHUS  HCCICAOBAaHMSA  Ha
IKCIIEPUMEHTAILHOM  T10JIe, BBISIBICHBI CIEAYIONIME TNPEUMYIECTBa JIaHHOH TEXHOJOTHH TIO
CPaBHECHUIO C TPATUIIMOHHBIM CIIOCOOOM: 3KOHOMHs oOpocureiabHOH Boabl Ha 30%, CHIDKEHHE
3aCOJICHHS TOYBbl, PAaBHOMEPHOE YBIIA)KHEHHE ITOUBbI, pPABHOMEPHOE BCXOXKECTh CEMSIH, COKpAILCHHE
BpPEMEHH T0JIMBa, paboueil CHIIbI W DHEPro3arpar, paBHOMEpPHOE TOSBICHUE BCXOJIOB; MOBBIINICHNE
yporKasi XJIONKa-chipiia Ha 3,7 1/ra, JONOJIHUTENbHAsS MPUOBLIL 32 CYET MOBBIMICHUS YPOKANHOCTH
KyJIbTyp coctaBiusier 57,4 Teic. TeHre (Tabmuna 1, pucyHok 1).

Tabmuma 1 — TIlokazatenn SQQPEKTHBHOCTH OT TPUMEHEHUS TEXHOJOIMH JIa3epPHOM
IJIAHUPOBKY MPH BhIPAIIMBAHUH XJIOMYAaTHUKA
Mowsrons | TP | Croob et |_Onamens
XionyatHuK, 1 ra
Bcero 3arpar, ThiC. TEHIe 185,0 194,0 9,0 4,2
Pacxoz Bojibl, M/Ta 5000 3500 1500 (30,0
YpoxaiHOCTb, 1/Ta 31,3 35,0 3,7 10,5
Jloxon, ThIC. TeHTe 532,1 598,4 66,3 11,0
[TpuObLIB, THIC. TEHTE 347,0 404 ,4 57,4 14,1
PenTtabenpHOCTE, % 187,5 208,4 26,9 7,9
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[Tox nazepHOI MIAHUPOBKOW MOAPA3yMEBAETCS METOJ BBIPABHUBAHUS 3€MJIM C I[OMOILIBIO
Ja3epHON YCTAaHOBKH C MCIIOIB30BAHUEM CIIEIMATLHOrO 000pYyJOBaHUsI, KOT/Ia Pa3HHIla HEPOBHOCTEH
IIOBEPXHOCTH TOJSI COCTABISIET BCEro +3 CM M MEHbLIE, TOTAAa Kak NpU TPaJULUOHHOM criocode
HEPOBHOCTH TOJISI MOTYT KOJ1€0aThCsl 3HAUUTEIBHO BBILLE.

Takoit 3(dekT mocTUracTcsi ¢ OJHOW CTOPOHBI 3a CYET TMOBBINICHUS YPOXKAUHOCTH
(xnmormyatHrka Ha 3,7 1/ra) W C APYroil CTOPOHBI 3a CYET COKpAIIEHWs 3aTpaT Ha HEKOTOpHIe
arpoMepoIpHATHs, TAKME KaK MPOKJIaAbIBaHuEe OOpO37, MajJOBaHME M Ha pabOdyl0 CHIy Ha IOJIUB.
[Ipu sTOM, TaKke AOCTUTACTCS CYLIECTBEHHAs YIKOHOMHSI CYMMAapHOTO pacxojia OpPOCHUTEILHON BOJbI
ua 1 ra xomuatanka cocrassier 1500 m°ra.

OpocurenbHasi BOAAa Ha XJIONKOBBIX IUIAHTALMSAX OOBIYHO MCIOJB3YETCS Ul  3aJIUBHOTO
opouieHUsT W opouieHuss 1o Oopozgam. IlodsTomy, 3QQEeKTHBHOCTH HCIONB30BAHUSI 3aBUCHT OT
OJHOPOAHOCTH TIOBEPXHOCTH TmoJisl. JlazepHas IUTaHUPOBKA TMO3BOJSIET JAOCTUYb OJOOHOM
OJHOPOAHOM MuKpoTOonorpaduy, W BBIFOAHA Ui BBIPALIMBAHUS BCEX CEIIBCKOXO3SIHCTBEHHBIX

KYJbTYP.
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Pucynok 1 — CpaBHHTENBHAS OIIEHKA MPIMEHEHHS JIa3epHON TUTAHUPOBKH 3eMETh

[ToBblIeHNE YPOKAWMHOCTU BCJICACTBUU MPOBEACHUS Ja3€pHOTO IUIAHUPOBAHUS 3EMENb
TTO3BOJIUT TOJIYYUTH JAOTOTHUTEIBHYIO TTPUOBUTH KaK HA YPOBHE XO3SCTBA, TaK HA YPOBHE OOJIACTH.
Kpome skoHOMHUECKOH 3(PPEKTUBHOCTH MPUMEHEHHE JIA3€PHOrO IJIAHUPOBAHMS 3€MEIIb MTO3BOJIUT
COKOHOMMTE OOJIBIION 00BEM BOIBI.

Ha crnimanupoBaHHBIX TOJSX MOKHO MPOBOAUTH PABHOMEPHYIO IPOMBIBKY 3€MEjb IpHU
pacxonax BOJBI B ITOJITOpa pa3a MEHBINE, YeM Ha yJacTKax 0e3 IIaHUPOBKHU. Upe3MepHbIE HOPMBI
MPOMBIBKH TIPUBOIAT K PE3KOMY TMOIBEMY TPYHTOBBIX BOJ W 3aCOJCHHUIO 3eMenb. |lmanmpoBka
MO3BOJISIET TAKKE YCTPAHUTh HEPABHOMEPHOCTD YBIKHEHUSI CPEHE3ACONICHHBIX CEPO3EMHBIX MOYB.

AHnanu3 3(Q(QEeKTUBHOCTH MPUMEHEHUS JIAHHOW TEXHOJOTHH ITOKA3bIBACT, YTO MPUMCHEHHE
JTAHHOW WHHOBAIUH SIBJIICTCS CAMOOKYIIAEMbIM U PEHTA0CIIBHBIM MEPOTIPHUSTHEM.

BoiBoabl: [losTOMYy WHHOBAIMOHHEIN CHIOCO0 JIa3epHON IIAHMPOBKH OPOIIAEMBIX 3€MeJh B
YCIIOBHSIX HApaCTAIOIIETO 3aCOJIEHMS OPOIIAeMbIX 3eMelb U JeUINTa ITOJIMBHOM BOJIBI IOJKHA CTATh
00s13aTeIbHBIM U PETYIIIPHBIM MEPOTIPUSATHEM TP OPOIIIEHUH 3eMelib. [Ipu npaBuIIbHOI OpraHu3aIu
IJTAHUPOBOYHBIX pabOT 3aTpaThl HA WX MPOBEJICHUE BCETa OKYIAOTCS 3a CUET MOJYUYCHHS BRICOKUX U
CTaOMIIBHBIX YPO’KaeB M 3HAYUTEINHHON SKOHOMHHU TTOJIMBHON BO/IBI.
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TYHUIH
byn wmakamama Typkicran oOmBICH JKaFmalibIHAa CyapMallbl OpTalia TY3[Ibl JKepiepi
Kocnapiay 9IICiHIH THIMAUTINT MEH apTHIKIIBUIBIKTAPbIH KOJIJaHy HOTHKeJepl KenrtipinreH. byrinri
TaHIa kahaHIBIK YKOHOMHKAIBIK JaMy JKYPIIl KaTKaH Ke3¢ aybUIIapyaTbUIbIK KepIepiH J1a3epik
JKocTapiiay OIICIHIH Tapalxybl CcyapMaibl JKEpJIepAiH OHIMIUTTIH apTTHIPYABIH 3aMaHayH JKOHE
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MHHOBAIMSJIBIK TEXHOJIOTHSIIBIK oiCTepiHIH Oipi OONBIT TaOBUIAIBI, dcipece TOMBIPAKTHIH KalTanaMa
TY3JaHybIHA OaiTaHBICTHI

YCBhIHBIITFAH TEXHOJOTHSJIAP Cy JKOHE JKEp pecypcTapbiH, COHJA-aK CyapMaibl TyY3bl
JKEpIepai  Jla3epilik  JKocmapiiay apKpUIbl MHHEPAIIbl  THIHAUTKBIITAPABl HEFYPIBIM  THIMII
naiiananyra OaFbITTANFaH MPAKTUKAIBIK d3ipieMenepli KaMTHIbl. AybUl IIapyanIbUTbIFbIHIAFb]
JKepAl JKocTapiayAblH HEri3ri MakcaTbl Cyapy XOHE MeXaHUKAIAHABIPBUIFAH arpoTeXHHUKAJbIK ic-
miapanap/bl KYPri3yAl KHbIHIATAThIH ajaH OeTiHIH KeIip-OVBIPJIBIFBIH KO OOJIBIN TaObLIAIbI.
AnxanTslH Teric 0eTi cyapy cylapblH THIMAI NailanaHyabl, OJapblH ericCTikKKe OipKeNKi TaparyblH
JKOHE  TOMBIPaKTBIH  BUIFAIAAHYBIH  KamMTaMachl3  e€Teli, TYKbIMIApAbl  OTBIPFBIZY  KOHE
THIHAUTKBIIITAP/BI OipeH TEepeHJIIKKe OIpKeNKi KOJIaHy apKbUIbl JaKbULIAPIbIH OIpKEIKi ecyiHe,
JIEMEK OCIMIIKTEP/IiH OflaH api OipKeNKi ecyiHe KoHE )KOFaphl OHIM alyFa BIKIAN eTeIi.
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TEXHOJIOTUYECKUE CBOMCTBA BOJIOKHA COPTOB XJIOITYATHUKA M-4017,
M-5027 B CEMEHHOM IMUTOMHUKE

TECHNOLOGICAL PROPERTIES OF FIBER OF COTTON (GOSSYPIUM) VARIETIES
M-4017, M-5027 IN THE SEED NURSERY

AHHOTAIHSA
Jlns co3maHus HOBBIX MCXOMHBIX (POPM XJIOIMIATHHKA OCHOBHBIM WCTOYHHUKOM ITOTIOTHEHUS
SIBJIIETCS. MUpPOBasi KoyuieKiusi. [loTpeOHOCTE B HOBBIX W MPOAYKTUBHBIX (hOpMax C IICHHBIMH
XO3SHMCTBEHHBIMU TPU3HAKAMH MCXOJHOTO MaTepuajga XJIOMYaTHHKA TUKTYeT He0OXOIMMOCTh
IOCTOSTHHOTO TIOMCKa W CHHTE3a TEHOTHIIOB JUIA TIOMOJIHEHHMST TE€HO PEeCcypcoB W CO3MaHUS
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KOHKYPEHTOCIIOCOOHBIX COPTOB XJIOMYAaTHHKA. XJIOMKOBOACTBO, KaK OJHA M3 BAXXHEHWIIMX OTpaciel
CEJIbCKOXO3SICTBEHHOIO IPOU3BOJICTBA TPeOyeT IOCTOSIHHOM COPTOCMEHBI M CHUCTEMHOIO €ro
BOCITPOM3BO/ICTBA.

OcHoBHOM TeHopoHn xmondatHuka B Kazaxcrane cocpegoroueH B TOO «CXOC
XJIOITKOBOJICTBA M OaxX4eBOJICTBa» M KoJutekinn HacunTeiBaeT 600 obpasma u3 21 cTpaHbl, B TOM YHCIe
595 00pa31ioB cpeTHEBOJIOKHUCTHIX U 5 TOHKOBOJIOKHUCTBIX BHJIOB.

[ToTpeGHOCTh B HOBBIX U MPOAYKTHBHBIX (POpPMax C LEHHBIMU XO3SHCTBEHHBIMH MPU3HAKAMHU
HCXOJHOTO MaTepuana XJIOMYaTHUKA IUKTYET HEOOXOIMMOCTh IOCTOSIHHOTO IOMCKAa M CHHTE3a
TCHOTHUIIOB JJIs IMOIIOJIHCHWA I'CH PECYPCOB U CO3AaHnA KOHKypeHTOCHOCO6HI)IX COpPTOB XJIOIMYaTHUKA.

Cenexunonnple uccienoBanuss B TOO «CXOC XJI0OOKOBOACTBA M 0ax4eBOICTBA»
HaIpaBJICHbl HA CO3/1aHUsI HOBBIX COPTOB U BHEPEHHE BBHICOKONPOAYKTUBHBIX 3apyOC)KHBIX COPTOB C
BBICOKOW TPOJYKTHBHOCTBIO, YCTOMYMBOCTBIO K KOMIUIEKCY OOJe3HEeH, YCTOWYMBOCTHIO K
OMOTHYECKMM M aOMOTHYECKUM (akTopam, JIy4lIMM OMOXMMHYECKMM COCTaBOM, Pa3HBIM CPOKOM
CO3pEBaHMs, pPEalbHO COOTBETCTBYIONIMX TpeOOBaHMSIM MPOU3BOJCTBA. llocTaBieHHbIE 3aaa4yu B
reHoOHAE U CEeJIKUMH XJIOMYaTHHKA, €CThb U OYyIAyT akTyaJbHbIMH, a HOBBIC COpPTa C LIEHHBIMU
IIpU3HaKaMu - BOCTpe6OBaHHBIM IMPOU3BOJICTBOM.

ANNOTATION

To create new initial forms of cotton, the main source of replenishment is the world collection.
The need for new and productive forms with valuable economic features of cotton source material
dictates the need for continuous search and synthesis of genotypes to replenish genetic resources and
create competitive cotton varieties. Cotton breeding, as one of the most important branches of
agricultural production, requires constant varietal change and systematic reproduction.

The main gene pool of cotton in Kazakhstan is concentrated in LLP «Agricultural
experimental station of cotton and melon growing» and collection totals 600 samples from
21 countries, including 595 samples of medium-fiber and 5 thin-fiber species.

Demand for new and productive forms with valuable economic characteristics of cotton source
material dictates the need for continuous search and synthesis of genotypes to replenish gene resources
and create competitive varieties of cotton.

Breeding research in LLP «Agricultural experimental station of cotton and melon growing is
aimed at creating new varieties and introduction of highly productive foreign varieties with high
productivity, resistance to complex of diseases, resistance to biotic and abiotic factors, better
biochemical composition, different terms of ripening that really meet the requirements of production.
The set tasks in the gene pool and cotton breeding, are and will be actual, and new varieties with
valuable features - demanded by production.

Knioueevle cnosa: xnonuamuux, copma, yporcauHoCcnv, 8biX00 B0JI0KHA, MUKPOHEUP.
Keywords: cotton, gossypium, variety, yields, fiber output, microneedle.

Beenenue. ['eHernyeckoe pa3HOOOpasue XJIOMUYATHHKA, SBJSISICH 0a30BBIM  PECypcoM
CEJICKITMOHHBIX TMPOTPaMM, COCTABIIIOT OCHOBY ITPOIOBOJILCTBEHHONW 0€30TACHOCTH M OJIarOIIOTYIHs
HaCEJICHUSI.

[Tosromy wccienoBanuss u  pabOThl MO (OPMHUPOBAHHIO, H3YUYCHHIO, COXPAHCHHUIO H
MOJIJICPYKaHUI0 TeHO(OH 12 XJIOMYaTHUKA, a TaK )K€ BBIBEJCHHE HOBBIX COPTOB HA OCHOBE KOJUICKIIUI
00pas3IoB aKTyaJIbHbI BO BCEX XJIOMKOCEIOIIMX CTpaHax, B TOM uucie u B Pecryonuke Kaszaxcras.

[epen yuenbimu ceneknuonepamu TOO «CXOC XJONMKOBOACTBA M 0ax4eBOACTBA» IPH
BBIBEJICHUH HOBBIX MEPCIEKTUBHBIX COPTOB CPETHEBOJIOKHUCTOTO XJIOMYATHUKA, OYEHh MHOTO 3a]1ad.
Co3zaHHbBIN COPT XJIOMYATHUKA JIOJDKCH 00J1aJaTh TAaKUMHU XapaKTEPHUCTUKAMU KaK CKOPOCIIEIOCTb
110-155 nHeli, yCTOWYHMB K TaKUM 3JIOCTHBIM OOJIE3HBIM KaK TOMMO3, BUJIT, YCTOMYUB K BPEAUTEIISAM,
o0yamaTe BBICOKOH ypoxaiHOCThIO 45-501/Ta, TprcmocobieH K pPydyHOW W MEXaHW3MPOBAHHOM
ybopke. OcoOyro posib WrpaeT W TEXHOJOTHMYECKHE KadecTBa BOJIOKHA, TaKWe KaK JJIMHA, BBHIXO],
MUKPOHEUP, pa3pbIBHAS HArPY3Ka, 3pEJIOCTh, METPUUYCCKHI HOMEP.

B cBs3m HexBaTKOW TOMWBHON BOJBI B BETCTAIIMOHHBIN IEPHON HEOOXOIMMBI COpTa
BBIHOCJIMBBIE K 3aCyXe, yCTOMYMBBIE K CpPEeIHEMY 3acOJeHHMI0. Bo MHOTHX cTpaHax, Tle BbICEBAaeTCS
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XJIONMYATHUK, CEJIEKIMOHHAs paboTa HampaBieHa Ha BBIBEICHHE HU3KOPOCIBIX MM KapIHMKOBBIX
COPTOB XJIOMYaTHUKA. [IpenMyIiecTBO HU3KOPOCIBIX COPTOB B TOM, YTO 32 CUET MaJOrabapHTHOTO
KyCTa €CTh BO3MOKHOCTh YBEJIMYCHUS TYCTOTHI CTOsIHUS pacTeHuid noseaennem ee 1o 300-400 Teicsay
ITYK Ha TeKTap, B Ipou3BojacTBe rycrora coctaBnseT 120-140 Teicsd mTyk Ha rektap. llpu BeicOKOM
ryCTOT€ MOJXKHO TIOJydaTh BbICOKHE ypokau Jjo 70-801y/ra, 4YTo CBOK OYepelb IOBBICUT
PEeHTa0EITBPHOCTH XJIOMTKOBOJICTBA B PETHOHE.

B komnekiuu TOO «CXOC XJI0MKOBOJACTBA U 0aX4eBOACTBa» B 'EHO(OH/IC HACYUTHIBACTCSI
okoJio 600 0Opa3ioB, JIMHUH, COPTOB, THOPUIOB XJomyaTHUKA. Kaxpiii oOpasen 00a1aeT 1CHHBIM
NPU3HAKOM JUIS BBIBEJICHUS HOBBIX IIEPCHEKTUBHBIX COPTOB XJIOMMYATHHKA, KOTOPOE HEOOXOIMMO
POU3BOJICTBY.

HosBrle nmepcniekTuBHEIE, BRICOKOYpOsKaiiHbie copra M-4017, M-5027 noromHeHB! B reHO(OH T
XJIONMYATHUKA W SBISTFOTCS] IEHHBIM MaTepUalioM JUIsl CENEKIMA U CEMEHOBOACTBA. B manHOe Bpems
COpTa pa3MHOXKAIOTCSI M BHEJIPSIOTCSI B CEMEHOBOJUECKUE XO3SHCTBA U MOIB3YIOTCS MOMYISPHOCTHIO
B mpousBoacTBe. OCHOBHAS IIeJIb CEMEHOBOJICTBA XJIOMYATHUKA ITO OBICTPOE Pa3sMHOMKEHHE HOBBIX
OTEYECTBCHHBIX KOHKYPEHTOCIOCOOHBIX COPTOB, MYTEM COXPAHCHUSI COPTOBBIX CBOHCTB U
TFCHETHYECKONW YHUCTOTBI, KOTOPBIC MPEJCTABISIIOT PACTCHUs] BBIBEJCHHBIC IIyTEM CEJIEKLUUH U
XapaKTePU3YIOTCs, ONPENEICHHBIMI HACJIEACTBEHHBIMH MOP(OIOrHIECKUMH, OHOJIOTMYECKUMH U
arpOHOMHUYECKUMH CBOMCTBAMH.

Bueapenue B mpou3BOJACTBO HOBBIX COPTOB MO3BOJISIECT O€3 JOMOJHHUTENBHBIX 3aTpaT Tpyla U
CPE/ICTB MIOBBICUTH ITPOU3BOJICTBO M YIYUIIUTh KAY€CTBO OCHOBHOM MPOJIYKIIUH JIFO00H ¢/X KYJIBTYPBHI.

Poct yposkas Xjomka-chlpia HPOUCXOAUT HE TOJNBKO Onarozaps oOLieMy MOBBIIICHUIO
KYJIBTYPBI 3eMJICICINS, HO U HEIIPEPHIBHOMY COBEPILICHCTBOBAHUIO COPTOB.

Kaxipiii copT XJI0M4aTHUKA MPOXOJUT TPU OCHOBHBIC ATAalla: MEPBBIN - BBIBEJCHUE COPTa B
CEJICKIIMOHHOM YUPEXKICHUH U €ro MPeABapUTEIbHOE Pa3MHOXKEHHE; BTOPOW - BCECTOPOHHSISI OLICHKA
copTa 1Mo OMOJIOTHUECKUM M XO3SHCTBEHHBIM MPU3HAKAM B TOCYJAPCTBEHHONW COPTOUCIIBITATEILHON
CeTH; TPETUHl - pa3MHOKEHUE CEMsH PallOHHPOBAHHOTO COPTa B CEMEHOBOJUYECKHX XO3IWCTBAX W
BHEIPEHHE €r0 B IPOM3BOJACTBEHHBIC moceBbl. llocnmennuil sranm (TpeTuil) M mpeacTaBisieT cOOOM
cemeHoBoicTBO. CeMeHOBOIYeCKass pad0Ta HAYMHACTCS TIOCNIe pailOHMpPOBAaHUS HOBOTO COPTa, T. €.
YTBEPIKICHUSI €r0 /IS TIPOM3BO/ICTBEHHBIX [TOCEBOB B ompeieNieHHbIX pailonax H.I'. CumonryiisH [1].

[oBbIieHHE YPOKAWHOCTH BCEX CENBCKOXO3SWCTBEHHBIX KYJIBTYp W KauecTBa MPOAYKIHH
3aBHCUT OT JIOOPOTHOCTH TMOCEBHOI0 MaTepHaina. JlokazaHo, 4TO XOpOIIHe ceMeHa 00ecreyrBaroT
npubasky 15-25% yposkas. HanakeHHOe, XOpOILIO OpraHW30BaHHOE CEMEHOBOJICTBO, YUMTHIBAIOIIEE
rocJeIHIe JOCTHKCHNE HAyKH W TIPAKTHKH B OTOH 00JIacTH, MMeeT BaxkHoe 3HadeHue M. YMOeraen

[2].

I.A. AkkyxuH [3] oTMeuaer, 4TO BaXKHYIO POJIb B MOBBIIICHHN YPOXKAHHOCTH, YIyUIICHUH
KayecTBa MPOJIYKIIMU U CHIKEHUN ce0ECTOMMOCTH UTPAET BHEAPEHHE B TIPOMU3BOJICTBO HOBBIX COPTOB,
YIIOBJIETBOPSAIOLIMX OTPEOHOCTH HAPOAHOTO XO35MCTBA B BOJIOKHE, PaJl KOTOPOTO U BBIPAIINBACTCS
XJIOITYATHUK.
3acopeHne ceMeHaMH JPYrux COpPTOB (COPTOBOE) M KyJIbTYp (BHAOBOE) BO3MOXKHO IIPH IIOCEBE,
yOopke, mepeBo3ke, MJIOX0M OopraHuzanuy padoT W XpaHEHHH CeMsH, a TaKKe MPH HENpaBUILHOM
1o100pe mpeAecTBeHHNKa[4].

Cornacuo manubiMu ®.X. AOmymnaeBa, J[.M. ApcrnanoBa, X.A. MymunoB [5] mupoBas
KOJIIEKIIHS XJIOMUaTHUKA COXpaHseMasl, B HAYYHBIX YUPESKICHUSIX Y30eKUCTaHa, HACUUTHIBAET Ooee
32580 obOpaszmos, B Tom uymcne: G. hirsutum L. — 24571 o6p., G. barbadense L. — 4190 o6p.,
G. arboreum L. — 1623 o0p., G. herbaceum L. — 1292 o06p., apyrue Buabl — 937 o0p.,
KYJIBTUBUPYEMBIX BHIOB XJONUAaTHUKA M MX JUKUX COPOAMYEH, COOpPAaHHBIX CO BCETrO MHpa IyTeM
9KCHEIUIIMOHHOTO O00CIeoBaHus M OOMEHa MaTepualioM MEXKAYy HayYHBIMH OpraHu3alusIMu
pecyOIuKH 1 3apyOeKbsl.

XJIOMYaTHUK CUCTEMAaTHYECKH OTHOCUTCS K Ouonorudeckomy poxy 'occurnmym (Gossypium L.)
cemeiictBa ManbBoBbie (Malvaceae L.), nacumthiBatommii 51 mummonmaseii (2n = 2x = 26) u
terparutonaneii (2N = 4x = 52) Bua. DTta TeXHWYECKas KyJbTypa SBISETCS HanOoJiee BaKHBIM
HCTOYHUKOM HATYpaJbHOTO BOJOKHA, M3BECTHOrO Kak «Koposb BOJOKOH», TMONB3YyeTCs OOJIBIINM
CIIPOCOM Ha MHpPOBOM pbiHKe [6]. JI1s yJoOBIIETBOpEHHs HEHNPEPHIBHO PACTYIIMX TPEOOBaHHN K
KayecTBY XJIOMKOBOTO BOJIOKHA IEpel| CENEKIHMOHEpaMH CTOMT BakKHas IMpoOjeMa — BbIBEICHHE
TFCHETHYECKH HOBBIX COPTOB, OOJAJAIOIIMX KAayeCTBOM BOJIOKHA, COOTBETCTBYIOLIMM JIyUYIIUM
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MEXIyHapOIHBIM aHajoram. JlJsi peimeHus CI0KHOM MpoOseMbl O Co31aHMI0 0oJiee ypOsKallHbIX ¢
yIYYIIEHHBIM KAa4eCTBOM BOJIOKHA M YCTOWYHMBBIX K OOJIE3HSIM COPTOB XJIOMYaTHHWKa HEOOXOIUMO
pacrmosiaraTh IIMPOKUM TE€HETHYECKUM (oHAOM. HexBaTka TeHETHYECKOro pasHOO0Opasusl SBIIETCS
MPEISTCTBUEM VIS YIY4IICHUS KyJIbTHBUPYEMbIX COPTOB U BUIOB XJIOMMYATHHUKA.

Kak oTmeuaror yueHHble Y30eKHcTaHa B TOCIEIHEE BPEMsI DKOJIOTMYECKHE M3MCHEHHS H
MOSIBJICHUST HOBBIX pac OoJe3HEeld CTaBAT Mepel YYEHbIMH HOBBIE 3azaud. Y reorpadudecku
OTJAJCHHBIX THOPHUIOB XJIOMYATHUKA, MOJYYCHHBIX HAa OCHOBE aM(PUIUIIONAOB C PAa3IUUYHBIMU
copramu, HaumHasi c F, HaOmogaercs IIUpOKas TpaHCTPECCHBHAS HM3MEHYMBOCTH 110 BCEM
KOJIMYECTBEHHBIM MPU3HAKAM, YTO CIIY>KUT OCHOBOW JJisi 0TOOpa HOBBIX TCHETHYECKHX (OPM IyTEM
cenmexiu [7].

Kak ormeuwan M. YmberaeB copTa, BBIBEIEHHBIC CEJCKI[MOHEPAMH H CEMEHOBOJIAMH B
Kazaxcrane mo TEXHOJOTHYECKMM KadecTBaM MPEBOCXOJIST 3apyOeKHBIE COPTa, a BhIPAI[UBACMBIN B
HentpanbHoil A3MM XJOMOK IO MNPUPOJHBIM CBOWCTBAM BOJIOKHA: JJIMHE, TOHUHE, KPEMOCTH,
3pEJIOCTH 110 MPaBY 3aHUMAET OJTHO M3 MEePBBIX B MUpe [8].

Cozmanye  HOBBIX ~ COPTOB  XJIOMYaTHWKA  MHTEHCHUBHOTO  THIA,  IPEBOCXOMSIINX
palloHMpOBaHHBIE COpPTa MO KOMIUIEKCY XO3SHCTBEHHO-IIEHHBIX TPU3HAKOB M OTHOCHTEIHHO
YCTOMYMBBIX K Ae()UUIUTY NOJIMBHOM BOABI — OCHOBHAs 3ajada TEHETUKOB, CEJCKIHMOHEPOB U
ceMeHoBo10B [9].

[Ipeogonenne reHOTUMMYECKON 3aBUCHMOCTH TIPOIIECCa pPereHepanuy pacTeHUui JTOCTUTHYTHI
B CIA u no HekoTopsIM naHHBIM B Typumu u Ilakuctane. OnpeneneHHble YCIEXH JTOCTUTHYTHI B
HM3yYCHUH MCXOAHOTO MaTepuana M BBISIBICHHH JOHOPOB-HOCHUTENECH IIGHHBIX NPU3HAKOB B
cenekinoHHbIX 1eHTpax CLIA, Y30ekucraHa, B BBICOKOKAYECTBEHHOM BOJIOKHE TypKMEHHUCTaHa, B
MOJTyYCHUH THOPUIHBIX pacTeHUi xjonuatHuka - Muaus, Kurait, CIIA, Iakucran u gp.  IIpoGnemsl
JOKYMECHTHUPOBAHUSI NOJHATHI B KOHTEKCTE WHBEHTApU3aLlMM, COXPAHCHHUS, M3YYCHHUS M B ILIEJIOM
COCTOSIHUSI TeHO(OHJA  CENbCKOXO3SUCTBEHHBIX  KyibTyp Kasaxcrana B IyONuKaIusx
P.A. Ypazanuesa, M.A. Ecum6ekoBoii [10].

HoBble copTa OOKHBI NPEBOCXOAMTH BO3JENIBIBAEMBIC B 30HE MO KOMIUICGKCY HIH I10
OCHOBHBIM TOKa3aTesiM. DTO TOJIOKEHHUS JIETJIM B OCHOBY KOHLEIIMH MOJEIH COPTa U ONPEAETSIOT
HOIXO/IbI K PEIICHUIO 3a1a4k ONTHMHU3AINH celieKImoHHoro mporecca B.C. Kosans u mp. [11].

s ynoBiIeTBOpEHHS HENPEPHIBHO PacTyLIMX TPeOOBAHMI K KaueCTBY XJIOIKOBOT'O BOJIOKHA
mepes; CeJIEKIUOHepaMH CTOMT BakKHAsi MpoOJieMa — BBIBEACHHWE T'€HETHUECKH HOBBIX COPTOB,
00Jamaronx KadyecTBOM BOJIOKHA, COOTBETCTBYIOIIMM JIYYITUM MEXAYHApOJHBIM aHamoram. Jlis
pEILIEHHS CIOKHOU TPOOJIEMBI TT0 CO3AaHUI0 00Jiee YPOKAMHBIX € YIyULICHHBIM Ka4eCTBOM BOJIOKHA U
YCTOMYMBBIX K OOJIE3HSIM COPTOB XJIOIYAaTHHKA HEOOXOAMMO pacrojaraTb IIUPOKHUM T'€HETHYECKUM
¢donmom [12]. HexBaTka T€HETHYECKOTO Pa3HOOOpa3us SIBISICTCS MPEISITCTBUEM [UIS YJTydIICHHS
KYJIBTUBHPYEMBIX COPTOB U BHJIOB XJIOITYATHHKA.

Tak, ydensle u3 Y30eKUCTaHa CUUTAIOT, YTO COXPaHIEMbI reHO(MOH] XJIOMYaTHUKA SIBIISETCS
HAIlMOHAJIBHBIM  OOraTCTBOM CTpaHbl, OCHOBOW JJisi YCIEIIHOTO PAa3BUTHSl  XJIONKOBOJCTBA,
HMCTOYHUKOM TIOJIE3HBIX TPHU3HAKOB JJIS TIepeAadd WX KyJIbTUBHPYEMBIM COpTaM, a Takke s
CO3/IaHUsI KOHKYPEHTOCIIOCOOHBIX COPTOB, MOCTABIISIEMBIX Ha MEXIyHApOIHBIN phIHOK [13].

Hayunble uccnenoBanust Mo pa3pabdoOTKe MHHOBALMOHHBIX METOJIOB OMOTEXHOJIOTHH MOTYT
CIOCOOCTBOBATh CO3JJAHMIO HOBBIX TPAHCTEHHBIX COPTOB Xjom4yatHuka. OmHAKO, HECMOTPS HA 3TO,
mpobiemMa KavyecTBa IMPOU3BOJMMOTO BOJIOKHA JIO CHX IOp OKOHHYATEeNbHO He perieHa. [loatomy,
Hapsay C MOJICKYJSIDHBIMH METOJaMH, HCCIEI0BATEIM OCHOBHBIX XJIONKOBBIX CTPaH MPUMEHSIOT
KJIACCUYECKHUE METOIbl T'MOpUAM3AlNM, HALEJICHHbIE HA CO3JaHME HCXOJHOI0 Marepuaya, €ro
TIIATEJIPHOE H3yY€HHME, W Ha ITOH 0a3e BBIABISIIOT JIOHOPHI M COPTAa C HOBBIMHM XO3SIHICTBEHHO
LICHHBIMHU TIpr3HaKamu [14].

Wzyuenne 6uopasznooOpasus cpenn 378 copTooOpasoB XJIOMYAaTHUKA, CO3AaHHBIX B PErHOHAX
CIOA pa3nuuHbIME OOILECTBEHHBIMM M YAacCTHBIMU HPOTrpaMMaMM, PACKPBUIO MX TI'€HE-THYECKYIO
CTPYKTYpy, ¢ momomipto 120 mapkepoB SSR u Ha 3TOH OcCHOBe HICHTH(UIIMPOBaHA CTE-TICHD
CXOJICTBA CEJEKIMOHHOrO Marepuayia. Bmecte ¢ TeM uMeeTcds MHEHHE O TOM, 4YTO XOTS ITH
HCCIICZIOBaHNSI B KaKOH-TO CTENEHU CBUIETEIBCTBYIOT 00 YPOBHSIX I€HETHUECKOro pazHOo0pasus,
OJIHAKO BCECTOPOHHEE HCCIICIOBAHME BCE €I HEOOXOAMMO, YTOOBI MOJHOCTBIO OXapaKTepU30BATh
TEHETUYECKYIO CTPYKTYPY H 3P peKTHBHEE UCTIOIH30BATh TEPMOILIA3My aMEPUKaHCKUX copToB [15].
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WcnpiTanue 3apyO0eXHBIX COPTOB Ha MH(EKIMOHHOM M onTUMaibHOM (one. Habmonerus u
YYeThl MPOBOAMIUCH TI0 OOIIETPUHATON B CEIEKIMOHHO-CEMEHOBOIYECKOW padoTe MO METOIUKe
H.I'.Cumonrynsn, A.IlLIlappun, C.P. MyxamemkanoB «l'eHeTHKa, CeJIEKLIUS CEMEHOBOJCTBO
XJIOMmIaTHUKa, «TamkeHTy, «YkutyBun», 1980 r. [16].

B VY306ekucrane oboramied reHO(OH XJIOMYaTHUKA, MPOBOMATCS HAYYHBIE HCCIIECOBAHHS IO
CO3J/IaHHI0 BBICOKOYPOKAHHBIX, CKOPOCIIEJIBIX COPTOB C BBICOKMM BBIXOJIOM M KadyeCTBOM BOJIOKHA,
YCTOHYMBBIX K pa3IUdHbIM 00jie3HsAM U BpeautesiM. Copra «byxopo-6» u «byxopo-8» - u3 ux uuca.
OHHM COOTBETCTBYIOT MECTHBIM KJIMMATHYECKUM YCIOBHUSAM, 00Ja/lat0T BBICOKOH ypoxkaitHocThIO. 1o
CBOMM II0Ka3aTe/isiM JUIMHBI, MUKpPOHEHpa M I[BETY JaHHOE BOJOKHO NPU3HAHO STAJIOHHBIM Ha
Jluepmynbckoit Oupxe. Byxapckoe BOJIOKHO 3aCIyKEHHO IMOJIYYHIIO Ty OLCHKY Ha MHPOBOM PBIHKE
[17].

XJOMYaTHUK ceiddac sSBISETCS BTOPOH (ITOCIE TIIEHHUIIBI) KCIIOPTHOW CEIhCKOXO03SICTBEHHOM
KyapTypoi  Kazaxcrana. XJIOMKOBOE BOJOKHO CTOUT B YHCJIE DKCIIOPTHBIX TOBApOB IS MOTEH-
[UAJIbHBIX PBIHKOB cObiTa Kaszaxcranckod mnpoaykuuu - Kutait, Poccusi, benopyccusi, YkpauHa,
Mowuromnus, JlatBus, crpansl EC. I'ocynapcrsennoii nporpammoit passutus AIIK PK na 2017-2021 rr.
3armanupoBaHojoBectd B 2021 roay mMOCeBHBbIC IUIOIIAJM IOJ ITOCEBBI XJIOMYaTHHKA JIO
100 ThIc. TekTapoB, 00beM Mpor3BoACTBa XJonka chipiia g0 300 Teic. TonH [18].

XJOMYaTHUK ceiddac sSBISIETCS BTOPOU (ITOCIE TIIEHUIIBI) 3KCIIOPTHOW CEIhCKOXO3SIIICTBEHHOM
kynbTypoii Kaszaxcrana. XIJomkoBoe BOJOKHO CTOMT B UHCIE OJKCIOPTHBIX TOBapoB IS
MOTEHIIHAIBHBIX PHIHKOB cObITa Kasaxcranckoi npoaykuuu - Kurait, Poccus, benopyccus, YkpanHa,
Mouronus, Jlarsus, crpansl EC. I'ocynapcrBennoii mporpammoii passutusi AIIK PK na 2017-2021 rr.
3armanupoBaHojoBectd B 2021 romy mOCeBHBIC IUIOMIANM TMOJ ITOCEBBI XJIOMMYATHHUKA JIO
100 ThIc. TekTapoB, 00beM Mpor3BoACTBa XJornka cbipiia g0 300 Teic. TonH [19].

Marepuansl u MeToabl. /[ TOJIydeHHS BBICOKOKAUYECTBEHHBIX CEMSIH 3JIUTHI COPTOB
xsonyatHuka M-4017, M-4057 #a onsitHOM ydacTtke TOO «CXOC XJI0MKOBOACTBA U 0aX4E€BOCTBA»
OB 3aJI0’KEH NMUTOMHUK CEMEHHOT'O pa3MHOMKEHHs», Ha oTBojaax 37 u 44. HaOmroneHus U ydeTsl
MPOBOJIMITUCH TI0 OOILICTIPUHATON B CEJICKIIMOHHO-CEMEHOBOIUECKON padoTe Metoauke H.I.CumoHrysisH,
A.ILIIappun, C.P. MyxamemkanoB «I eHETHKa, CEIEKIHs CEMEHOBOACTBO XytomyaTHukay [20].

JlanHast paboTa BBIIIOJIHEHA B PaMKaX IMPOTPAMMHO-TIEIEBOTO (PHHAHCUPOBaHUS MHUHUCTEPCTBO
cenbckoro xo3siictBa Pecriyonuku Kazaxcran (BR107650017).

Pe3ynabTarel uccienoBanmuii u ux oocyxkaenne. CeMEHHOE pa3MHOKEHHUE (Pa3MHOKEHHE H
OoTOOp CeMeil, MOJNYyYEHHBIX C CEMEHHOI'0 MUTOMHHUKa BTOporo rojna). CeMeHHOe pa3MHOKEHUE
HAaYMHAETCSl C BbICEBA CEMSH, 3arOTOBJICHHBIX C HE 3a0paKOBaHHBIX CEMEH CEMEHHOI'0 IMUTOMHHKA
2-ro roja.

B opuruHanbHOM CEMEHHOM IMTOMHHMKE pa3MHOXKEHHs 1o copty M-4017 Oblio BbICEsSHO
72 moroMcTB Ha rwiomaau 5 ra B komuectse 50 K OroJeHHBIX CEMSH CO BCX0KecThio 96-97%.

I[To copry M-5027 B opuruHajbHOM CEMEHHOM IMHMTOMHHMKE Pa3MHOXCHHS Ha IUIOIIAH
5 ra Obu10 BhICEsTHO 84 TOTOMCTB B KoJm4ecTBe S0 KT OTOJIGHHBIX CEMSIH CO BCX0kecThio 96-97%.

CeB MPOBOJMIIM PYMBIHCKOH CESUTKOM TOYHOTO BhIceBa 18 ampenis, KAyl CEMbIO BBICEBAIH
OTHENHFHO B OJWH WJIM HECKOJHKO 3aXO0JI0OB, YTO 3aBHCENO0 OT JJIMHBI TOHA M KOJWYECTBA CEMSH
B cembe. J[ns ymoOcTBa mepenm MOCEeBOM BCE CEMBH TPYIIUPOBAIA IO Macce CEMsH, BKJIIOYast
B OTJICTIbHBIC TPYIIIBI CEMBU MTPUMEPHO C OJMHAKOBON Maccol ceMsiH. VIcXo1s1, U3 KOIMYecTBa CeMsH
B I'pylax M ONPEIENSIOT YHUCIO MOHOB JUIsl Kax1oi rpymmsl cemeil. Ilocne aByx npopexuBaHUi
B KQKJIOM THE3Ie OCTABIISLTN TI0 OJTHOMY PACTEHHUIO TI0 CXEME C 3aJIaHHON T'YCTOTOH 1O MTUTOMHHKAM
90x1-2x20.

[Ipu moneBoM MPOCMOTPE HA CEMEHHBIX MUTOMHHKAX Pa3MHOMXCHHS MPOBOIMIN OJUH pa3 - B
Hayalle co3peBaHHS KOopoOouek. B mporiecce moieBOro mMpocMOTpa OTOMpand IJydIlIne CeMbH M
BbIOPAKOBBIBAJIM HETHITMYHBIC, ITO3HECIICIBIC, MAJIOYPOXKAHbIE, CUIIBHO IOPAKCHHBIC 0OJIC3HIMU
pacTeHusl.

COop ceMeHHOTO XJIOIKa TIPOBOMIIA B JIBA MPHEMa: TIEPBBIH - PH HAJHMYWU HA YETBEPTOM -
MIATOM CHMITOJINN 3PENbIX, HOPMAIIbHO PACKPBIBIIMXCS KOPOOOYEK ¥ BTOPOW - NMPH HATUYAW Ha
CEIbMOM-JIEBTOM CUMIIOJIUU 3PEIIbIX KOPOOOUECK.

B nepByto ouepenp ¢ CeMEHHBIX TUTOMHHKOB COOMpPANId YpOKaid ¢ BEIOpAKOBAaHHBIX CeMEH U
OTHENBHBIX PACTEHWH M CHaBajld €ro Ha 3aroTIyHKT KaK TOBAapHBIN (TexHudeckuii). CeMeHHOMH
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XJIOTIOK, COOpaHHBIN ¢ HE 3a0paKOBaHHBIX CeMel, 00BEINHSUIN B OJIHY MAPTHIO, CKIABIBAIIA B HOBBIC
MEIIIKH, CHAPYKU KOTOPBIX HAKJICHBAJIH, & BHYTPh BKJIAJBIBAIN 3TUKETKY C HAJIMUCHIO: HANMCHOBAHHE
opraamzannu TOO «CXOC xjonkoBojacTBa U 0ax4yeBojcTBa», copra M-4017, M-5027, opurunai,
cpok coopa 1-20 centsiOps, u 6puTH caHbl B MUHUTIEX /TS IGPBUYHON TIepepaOOTKH XJIOTIKA ChIpIIa

B KonmuecTse 44,8 Toun (Tabnuma 1).

Tabmuma 1 — TexHoJorMueckue CBOMCTBA BOJIOKHA COPTOB XJjomyarHuka M-4017, M-5027
B CEMCHHOM TTMTOMHUKE Pa3MHOKEHUSI (CPEHUE MOKA3ATEIH)

Homep naptuu
TexHOIOTHYECKIE CBOMCTBA 1- Copr 2 -Copr
XJIOMMYATHUKA XJIOIMYATHHUKA Hroro
M-4017 opurnnan M-5027 opuruHan
Brixonx Bontokna, % 38,7-40,1 38,4-39,6
JImrHa BOJIOKHA, MM 34,0 33,8
MuxpoHeiip 4.5 4.6
MeTtpudeckuii HoMep BOJOKHA (TOHHUHA) 5455 5470
Kpenocts (pa3pbIBHast HArpy3Ka BOJIOKHA B T'.C.) 49 4,9
Cpennsisi ypOKailHOCTb, 1/Ta 45,2 44.4
OO0m1ast Macca XJIOTKa CBIPIA, T 22,6 22,2 44,8
HCP05-2,1 11

B pesynbrare BCeX CEMEHOBOIYECKMX MEPONPHUSITHI, MPOBEICHHBIX Ha OpPUTHHAIBHBIX
NUTOMHUKaX, CEMEHa OpHruHana umenu copToByo uuctory 99-100%, mnoigHOCTBIO OTBEUAH
TpeOOBaHMSIM CTaHAapTa Ha IMOCEBHbIE CEMEHA, UMEIH BCXOXKeCTh He Hmke 1-ro kmacca 96-98%
u sHeprueil npopactanus 93%, a BOJIOKHO 00Jagaiy BBHICOKUMU TEXHOJIOTHYECKUMH CBOWCTBAMH
M-4017 muua Bonokna 34,0 MM, Bbixoj BosiokHa 38,7-40,1% (taGnuma), MukpoHeip 4,5 MKp.
NPUCYIIMMHU JlaHHOMY copTy. M-5027 mnmua BojoknHa 33,8 mm, Bbixoj BosokHa 38,4-39,6%,
MUKpOHe#p 4,6 MKp.

BoiBoabl: C OpUrHHAJIBHBIX MUTOMHHKOB CEMEHHOro pasmHokeHuss M-4017 B maptum 1
0bLI0 coOpaHo 22,6 TOHH cO cpesiHel ypokaiiHOCThIO 45,2 11/Ta, a mo copty M-5027 B naptuu 2 ObuI10
coOpano 22,2 TOHH ¢O cpeiHel ypoxkaitHoCThIO 44,4 1y/Ta.

[Tocnie cmadm  3aroTOBJICHHOTO XJIOIMKA CHIPIA C CEMEHHBIX IMUTOMHUKOB Pa3MHOXKEHHS B
MuHH-TIeX [0 TepepaboTKe XJIONKa ChIpIa Ui MPOM3BOJICTBA OPUTHMHAIBHBIX U AIIUTHBIX CEMSH C
BBICOKO# KOHMITHOHHOCTH.
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TYHUIH
MakTaHbIH kaHa OacTamnkbl (opMaiapblH >Kacay YIUiH TOJTBIPYABIH HETi3rl Ke3i-oleMIiK
KOJUICKITHS. MaKTaHbIH OacTamKbl MaTepPHABIHBIH KYHIIBI SKOHOMHKAIBIK Oenriiepi 0ap jkaHa jKoHE
eHIMII dopManapra JAETeH KKETTUTIK TeHIIK pecypcTapabl TOJBIKTHIPY JKOHE MAaKTaHBIH OoceKere
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KaOiJeTTi COpPTTapblH Kypy YIIIH TEHOTHUNTEpAi YHEeMi i3[ey KOHE CHHTE3/ley KaKETTLIITiH
TybIHAATagbl. MakTa IIapyambulbIFbl, AybUl IIAPyallbUIbIFBl ©HAIPICIHIH MaHBI3IbI cajajapblHBIH
0ipi peTiHe TYPaKTHl COPT ajIMACTBIPYIbI XKOHE OHBI )KYHeTl Typ/ie MOJNBIKTBIPYIbI Tallal eTe/li.

Kazakcranmarbl MaKTaHBIH HETi3ri TEHIIK KOpbl '"MaKTa IIapyallbUIbIFBl JKOHE Oakxira
mapyamsuteirsl AILITC" JKILC-na morsipnanran xone TonTamana 21 emxnen 600 ynri, oHBIH immiHIE
595 opra TaNIIBIKThI %K9HE 5 JKYKa TaJIIBIKTHI TYpJIEp Oap.

MaxkraHblH OacTanKbl MaTepUANBIHBIH KYHIbI DKOHOMHKAJBIK O€nriiepi 0ap jkaHa IKOHE
eHIMIII Qopmanapra JereH KaKeTTUIIK TeH PEeCypCTaphlH TONBIKTHIPY JKOHE MaKTaHBIH Oocekere
KaOUIeTTI COPTTaphlH Kypy VIIH TISHOTUOTEPAI YHEMI 137y JKOHE CHHTE3ley KaKETTUIIrH
TYBIHJIATA]IbL.

"Maxra mapyambuiblFel KoHe Oakmra mmapyambuibirel ALLTC" XKIIC-naFel ceneKIusiIbiK
3epTTeylep JKaHa COPTTApAbl KYypyFa JKOHE OHIMJAUIT JKOFaphl, aypylap KelleHiHe Te3iMIIi,
OMOTHKAJIBIK JKOHE a0MOTHKANBIK (aKTopiapra Te3iM[i, Y3[IiK OMOXMMHSUIBIK Kypambl, 9p TYpi
miceTiH Mep3iMi Oap, OHAIpiC TajanTapblHa HAKThl COMKeC KENETiH >KOFapbhl OHIMII HICTEINIiK
copTTapipl eHrizyre OarbrttanraH. ['ennik Kopma ’xoHe MakTa CeleKIUsSChIHIa KOWBUIFaH MiHIETTEp
©3€KTi, aJl KYHJIbI OeJriyiepi 0ap *aHa CopTTap - CYpaHbICKa U OHIIPIC OOJIBIN TaObLIa b,
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BUOJIOTU3NPOBAHHASA TEXHOJIOI'UsA BO3JEJIBIBAHUS SIYMEHS B 1 30HE
SAITATHOI'O KA3AXCTAHA
BIOLOGIZED TECHNOLOGY OF CULTIVATION OF BARLEY (HORDEUM) IN
1"*ZONE OF WESTERN KAZAKHSTAN

AHHOTaALUSA
B pamkax TOBBIIIEHHS SKCIOPTHOTO ToTeHNHana Pecrmyonmukm KaszaxcraH BbIIENIeHO HamOoliee
4 TIPUOPUTETHBIX HANPABICHUN Pa3BUTHS CEIbCKOTO XO3SHCTBA, CPEIU HHUX BAXKHBIM SIBJISCTCS
IIPOBEJICHNUE JAUBEPCUPUKAIIMN PACTEHUEBOJICTBA. B CBsi3W ¢ ATUM, B OJiMXkaiiliee BpeMsi B OTpaciiv
pacTeHHUEBOACTBA OyIeT MPOMOJDKEeHAa paboTa MO AWBepCH(PHUKAIINN, 3aMEHOW YaCTH TUTOMIANCH
IIICHHUIIBI 101 00Jiee BOCTPEOOBAHHBIE KYIbTYPbI (KOPMOBBIE M MACIIHUYHBIC), UTO SIBISCTCS BAKHBIM U
JUISL CHUKCHHSI 3aBUCHMOCTH IPOJYKTHUBHOCTH KYJIbTYp OT MOTOJHBIX ycioBuid. I[lo mopdoso-
THYECKUM TpU3HAKaM TEHETHMYECKWX TOPU30HTOB TPOPWIA W arpoOXUMHUYECKHM MOKa3aTelsM
MMaXOTHOTO CIJIOSI TIOYBHI OIBITHBIX YYaCTKOB XapakTepHbI g 1 CyXOCTemHO#l 30HBI 3amagHoro
Kasaxcrama. Ilnomanp [eIsSHOK TPH BO3AETBIBAHWM sAMEHs 50M°, TOBTOPHOCTh TPEXKpATHAS,
pacroioKeHne JeISTHOK CHCTeMaThdeckoe. B ombiTax mpuMeHsuICS paiioHMPOBAHHBIN COPT SAMEHS
«/lonemkast 8». HopMa BeICceBa ceMsH peKOMEHIOBaHHas s cyxoctemHod 30HBI 3KO. B cucrteme
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OMOJIOTU3MPOBAHHOTO 3eMIICACTHS Ul M3YYEHHs B IIEJIAX IPOBENCHHS IMPEANOCEBHOW 00pabOTKH
CEMEHHOIO MaTepuaja ¥ ONPBICKMBAHUS B TMEPHOA BETeTAllMM SUYMEHS  HCIIOJIb30BAHBI
PEKOMEH/IOBaHHbIE W  JOCTYIHBIE Ha arpopblHKE MHKPOOMOJIOTHUYECKHE MpenapaTbl |
Onoopranmyeckue ynoOpeHusi. B pesymbraTe wHCClenoBaHHMS MPOBEAEHA arpodKOJIOTHYECKas H
OmosHepreTnyeckas oneHka suMmeHs ypokas 2021 roma, BO3JeNbIBaeMBIX B OHOJIOTH3MPOBAHHBIX
CBIPbEBBIX KOHBEWepax M0 IPOU3BOACTBY KOHIICHTPUPOBAHHBIX KOPMOB, MWCIOJB3YEMBIX IIpU
nuBepcudukanuy pacreHueBoacTBa. [IpeamoceBHas o0paboTKa ceMsiH U IPUMEHEHHs OMONpenapaToB
n OMoymoOpeHHid B TEPHOJ BETeTallMd CIOCOOCTBYET aKTHBH3ALMU psa POCTOBBIX, (PH3HOIOTO-
6I/IOXI/IMI/I‘ICCKI/IX ImpoueccoB paCTeHHﬁ, YTO MPUBOAUT K IMOBBINICHUIO ypO)KaI\/'IHOCTI/I SAYMCHA.

ITpy COBMECTHOM HCIOJL30BaHUK Ownompenapara Biodux, oumodynrunmaa Orgamica S u
ouoymoopenunii Organit N, Organit P (6uosnorusupoBaHHasi TEXHOJIOTHS) TOJYIeHBl MaKCHMalIbHbIC
MOKa3aTeIM NPOAYKTHBHOCTH M KOPMOBOH, SHEPTO-IIPOTEHHOBOM IEHHOCTH (PYPaKHOTO STIMEHSI.

ANNOTATION

Within the framework of increase of export potential of the Republic of Kazakhstan the most
4 priority directions of development of agriculture were singled out, among them the important is to
carry out diversification of crop production. In this connection, in the nearest future there will be
continued work on diversification, replacement of part of wheat area by more demanded crops (forage
and oil-bearing), that is important also for decrease of dependence of crops productivity from weather
conditions. According to the morphological characteristics of the genetic horizons of the profile and
agrochemical indicators of the arable layer of soils of the experimental plots are typical for the dry-
steppe zone of Western Kazakhstan. The area of plots at barley cultivation is 50m?, repetition is three
times, arrangement of plots is systematic. Zoned barley variety «Donetskaya 8» was used in the
experiments. Seed norm recommended for dry steppe zone WKR. Recommended and available in the
agricultural market microbiological preparations and bioorganic fertilizers were used in the system of
biological agriculture for research for pre-sowing treatment of seed material and spraying during
barley vegetation. In the result of the study agroecological and bioenergetic assessment of 2021 barley
crops cultivated in the biological concentrated feed production conveyors used in the diversification of
crop production was carried out. Seed pre-treatment and bio-preparation and biofertilizer application
during the vegetation period promotes activation of a number of growth, physiological and
biochemical processes of plants that leads to increasing barley yield.

When the biological preparation Biodux, biofungicide Orgamica S and biofertilizer Organit N,
Organit P (biological technology) are used together, the maximum productivity and fodder, energy and
protein values of forage barley are obtained.

Knrwouesvie cuoea: AYMEHD, 6u0ﬂ02u3up06aHHbl€ mexHoJiocuu, apoJzaH()maqubz,
ypoofcaﬁﬁocmb, Kopmoedas yeHHoCNnb
Key words: barley, biologized technologies, agricultural landscapes, yield, forage value

Beenenue. [IpoBenenue auBepcuuKalid PaCTCHUEBOJICTBA MyTEM 3aMEHBI MOHOKYJIBTYPBI
IIICHMIIBI arposian/adTaMu KOHKYPEHTOCIIOCOOHBIX U MPHUBJICKATEIBHBIX KYJIBTYP HYTa, CYJIaHCKON
TpaBbl I TIPOU3BOJICTA KOPMOB M cadiiopa Juisi MPOU3BOACTBA MAaCIOCEMSH CUMTACTCS OJHUM W3
CaMbIX Ba&XHBIX IeJIe DKOJOru3aluud  CEeJNbCKOXO3AMCTBEHHOW MOJUTHUKM UM B EBpore
[1,2,3,4,5,6,7].

BaxxHblii myTh yBENUYEHHUsT cOOpa KOPMOB C €IUHUIIBI TUIONIAJIA — 3TO COBEPIICHCTBOBAHUE
CTPYKTYPBI MIOCEBHBIX IUIOMIAEH, JTydIllee UCIIOIb30BAHUE MTOTCHIIMATLHBIX BO3MOKHOCTEH PACTCHU,
TO €CTh COBEPIICHCTBOBAaHWE TEXHOJOTHH BO3CNBIBAHUSA KYJIbTYp I TIOJTHOTO HCIIOJIIb30BaHUS
PEe3epBOB KJIMMAaTa U €CTECTBEHHOT'O ILIOJIOPOJIUS MOYBBI B KOHKPETHOM arpoiieHo3e. Pa3pabathiBas
yCIIOBUS co37aHus dPPEKTUBHON KOPMOBOW 0a3bl JJIsl dKUBOTHOBOJICTBA, IEJIECOOOPA3HO M3MEHUTh
B3TJISABI HAa CYIIECTBYIOIIWME TPAJAWIMOHHBIE CcrocoObl. OcOO0EHHO HarimsgHo »dTa mpobieMa
obocTpmiiach B TOCNIEIHNE 3aCyNUIMBBIC TOMBI. [ oOecriedeHns C.X. KUBOTHBIX ITOJTHOIICHHBIMH
KOpMaMH Ba)KHOE 3HAYCHHUE HWMEET OpPraHM3allus ChIPhEBBIX KOHBEHEpPOB ImyTeM (OpMUpOBaHUS
arpoiasamadToOB pasHBIX KOPMOBBIX KyJIbTyp. Kak oTMeuaror 3apyOeXHBIC WMCCIICOBATEIH,
WCTIONB30BAaHNE Pa3HBIX IIOCEBOB KOPMOBBIX KYJIBTYp SBISACTCS OTHUM W3 IIyTeH pemIeHus
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yBeIMueHus cOopa KOPMOB, TaK KaK KOPMOBBIE KYJbTYPBI SIBISIOTCS OJHOBPEMEHHO MCTOYHHKAMU
KOHIIGHTPUPOBAHHBIX M 3€leHbIX KOpMOB. CEHO MNPHUrOTOBICHHBIE W3 KOPMOBBIX KYJIBTYpP
UCIIOJIb3YIOTCS B Ka4eCTBE 3MMHET0 3armaca kopmos [8, 9, 10].

BaxubM myTem yBeiauueHHs cOopa KOPMOB Ha €AMHUILY IUIOIIAAM SIBIACTCS YIydIICHHE
CTPYKTYpBl TIOCEBHBIX IUIOLIazei, Oojiee IOJHOE HCIOJIb30BaHWE MOTEHUHANA PACTCHUH, T.€.
COBEpPILICHCTBOBAHUE TEXHOJOTUU BO3JECNBIBAHMS C LEJNbI0 TIOJHOTO HCIOJIB30BAaHMS PE3EPBOB
KJIMMaTa U €CTECTBEHHOTO IJIOAOPOJAMS TOYBbI B KOHKPETHOM arpolieHose. PasBuBasi ycioBus st
co3manus 3(h(HeKTHBHON KOPMOBOW 0a3bl KMBOTHOBOJCTBA, I1E€JI€COO00Pa3HO M3MEHWTH B3TJISABI Ha
CYILIECTBYIOLIUE TPAIUIMOHHBIC MeTOIbl. OCOOCHHO OCTPO 3Ta MpodiieMa 000CTPUIIACH B TIOCIICIHUC
3acynuinBbie ToAbl. [l oOecredeHusi CKOTa TONHOLEGHHBIMH KOPMaMH Ba)KHO OpPraHU30BaTh
CBHIPbEBbIC KOHBEHephl MmyTeM (POpMHUpPOBaHUS arpojaHAmMa@TOB U3 Pa3IMYHBIX KOPMOBBIX KYJIBTYP.
Kak ormeuarot 3apyOesxHbIe HCCIIe0BATENH, UCTI0JIb30BAHNE PA3IMYHbBIX IIOCEBOB KOPMOBBIX KYJIBTYP
SIBISICTCSl OJTHUM M3 CIIOCOOOB yBENHUEHHS cOOpa KOPMOB, TaK KaKk KOPMOBBIE KYJBTYPBI SIBISIOTCS
OJTHOBPEMEHHO HMCTOYHMKAMHU KOHIICHTPUPOBAHHOTO W 3eJeHOT0 KopMma. CeHo, 3aroTOBICHHOE W3
KOPMOBBIX KYJIBTYP, HCIIOJB3YETCS B KAYECTBE 3UMHETO KOPMOBOTO 3amaca [11-18].

B 3amagnom Kazaxcrane Ui TOBBIMICHUS YPO)KaWHHOCTH W KOPMOBOW IICHHOCTH SYMCHS
UCCIIEIOBAHUSI TI0 TIPUMCHEHHIO OMOJOTMYECKUX IPENapaToB HE MPOBOJWIKCH, YTO TOATBEPIKIACT
JaHHBIC JTUTEPATYPHOTO 0030pa. B ¢BA3M ¢ 3TMM IpeacTaBisieTcs] BXKHBIM U BECbMa CBOCBPEMEHHBIM
MPOBEICHUE HCCIECIOBAHMU MO CO3AAaHMIO arpojaHamadToB sSYMEHs Uil oOecreyeHus
YKUBOTHOBOJICTBO KAQUeCTBEHHBIM (PyPaKOM C UCIIOJIb30BAaHUEM JIEMEHTOB OMOJIOTH3aIUH.

Hccneoosanus npoeooames 6 pamxax epanmogozo guuancuposanus KH MOH PK ¢ 3KATY
umenu JKaneup xama (Pecnybnuxa Kazaxcman) no meme AP08855595 «®@opmuposanus
azponanowagdmos KOpMOGbIX KYIbmyp u caguopa 6 cucmeme OuUBepPCUPUYUPOBAHHOO U
OUOI02UZUPOBANHO20 pacmeHuesoOocmaa 3anadnoeo Kazaxcmanay.

Leabto uccie10BaHMil SBISETCA MOBBILECHUS NPOAYKTUBHOCTH W KOPMOBOM LIEHHOCTH
STYMEHSI TIOCPE/ICTBOM OMOJIOTH3UPOBAHHBIX TEXHOIOTUUH.

3a/aun UCCIleIOBAaHUH COCTOUT B TIOBBIICHUH ypOXKaWHOCTH U KadecTBa (hypaskHOTO SIUMEHS
MIOCPEJICTBOM TMPHUMEHEHHS MHKPOOHOJOIMYECKUX MpernapaToB M OHOOPraHMYECKUX YIOOpeHMI
MIOCTIETHETO MOKOJICHHS.

HccnenoBanus mpoBeieHbl Ha TOJSX KPECThIHCKOTO X03sticTBa «Jlaykapay 1 30HbI 3anaaHo-
Kazaxcranckoii obnactu.

[loyBa OMBITHOrO y4yacTKa XapakKTepHa JUIsl CyXOCTeNmHOW 30HbI 3amaaHoro Kazaxcrana —
TEMHO-KAIITAHOBAsI TSDKEJIOCYTIIMHUCTAsT WIIOBATO-TIBIIEBATAs, C COJIEP)KAaHHEM T'yMyca B IaXOTHOM
cioe 2,8-3,1 %.

B npoBeieHHBIX HCCIEI0BAHUAX U3YUAINCh 2 TEXHOJIOTUH BO3AEIIbIBAHUS STUMEHS:

1 — TpagunMoOHHAs TEXHOJIOTUSI (KOHTPOJb) 0e3 MPUMEHEHHs OHOJIOTHYECKUX MpernapaTos.
[lpu TpagWIMOHHOW TEXHOJOTMH BO3JIENBIBAHUS TIOJ TIOCEBBI SUMEHsS OBUIM HCIIONB30BaHbBI
MuHepanbHble ynoopenus ammuaynas cenutpa (NH;NO3) m nBoiinoit cynepdochar (Ca(H,POy),) B
103¢e N3oP3y OCEHBIO 110/T OCHOBHYIO 00paboTKy 1 BecHOM B 03¢ N3gP3p iepes] moceBoM B pSIKH.

2 — OWOJIOTM3UPOBAHHAS TEXHOJIOTHSI C UCIOJIB30BAHUEM OHOJIOTHYECKUX IMpernapaTos:
ouoctumyssitopa Biodux, 6modymrumuma Orgamica S, 6moymobpenmii Organit N, Organit P.
buonornueckue mnpenaparsl ObUTM NPUMEHEHBI B 2 NpHEMa: Uil NPOTPABIMBAHHUS CEMEHHOTO
MaTepHala U B IePHOJI BEreTAIUH ITyTEM ONPHICKMBAHUS TIOCEBOB STIMEHSI.

OnbiT 1 MO CpaBHUTENHFHOMY HW3YyUSHHIO TEXHOJIOTHH BO3JICIBIBAHUS SIIMEHS B OOMIEH
CJIO’KHOCTH C Y4€TOM 3-X MMOBTOPHOCTEH BKItovan 6 nenssHkoB. [lynHa kaxxaoit aensuku 10 m, mpuna
5 M. JomoMHUTENBHO 3a7I0)KEHBI 3alUTHBIC JICJITHKU C JUIMHOW 2 M, mupuHOH 5. Pasmep yueTHo#
mnomamy 1 gensaxu 50 M.

Paccrosiane Mexay KakIbIM ONBITHBIM y4acTKOM 10 M. CXeMBbl OMBITOB COOTBETCTBOBAIN K
NPEeABSBISEMbIM TPEOOBAHUAM COTJIACHO JEHCTBYIOIUX MeToaAuK [19].

B o0oux BapmaHTax OIbBITa TMPUMEHSUIM MPHUHATYIO CHCTEMY O0paOoTKM TouBHl B 1 30HE
3anansoro Kazaxcrana.

B ompiTax ucnonb3oBaH palioOHMPOBAHHBIM copT sumeHs «JloHeukas 8», HOpMa BbICEeBa
SYMeHs 2,5 MIIH.BCXOKUX ceMsH Ha 1 ra.
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Y60pKy sSTIMEHS TPOBOAMIN CIUIOIIHBIM METOJIOM B (ha3y MOJHOW CIIENIOCTH, C MPUBEICHHEM
yposkas k crannapTHol BiaxsaocTH mpu 100% uwncrore.

B omnbITax Bo3/eNbIBaHHS SYMEHS N3Yy4aIuCh 0€3 MPUMEHEHHsI OpOIICHUH (OOrapHbIC 3eMJIH ).

Pernmament mpumenenms: IIpeamoceBHas oOpaborka cemsH. Jlo3za mpemapara — 1,0 mi/T,
pacxox pabouero pactBop 10 m/T. OGpaboTka moceBoB B Tepuoxa Bereranuu. Jloza mpemapara —
3-10 mui/ra, pacxon padouero pacteop 300 si/ra.

[Ipu mpoBeeHNY TIONIEBBIX OIBITOB YYEThI, HAOIIOACHHS 32 HACTYIUICHHEM (DEHOIOTUUYECKUX
(a3 1 3a pOCTOM STUMEHSI POBOAMIIHACH 0 OOMIETTPUHATHIM MeToanKam [19].

VY6opka 1 y4eT yposkasi CIUIOIIHBIM METOOM C MOCIEAYIONIMM MPUBEICHUEM K CTaHIapTHOM
BIXKHOCTH. XHMMHUYECKAH COCTaB 3epHa SIUMEHS MPOBOJAMIM IO OOIIETIPUHATHIM METOIAHKAM.
Cratuctiuueckyro 00pabOTKy pe3yIbTaTOB MCCIIEIOBAHHN OCYIIECTBISUTH METOIOM JHCIIEPCHOHHOTO
amanmsa Jlocexosa [20].

B 1nenom, arpomereoposioruueckue ycinoBus 2021 cenbCKOXO3SIMICTBEHHOrO Toja ObUIH HE
ONaronpHUsTHBIMU [T POCTa, Pa3BUTHS M (POPMUPOBAHUS YPOIKAHHOCTH STUMEHSL.

BricoTa pactenuil. SIpoBoil sTUMEHb, KyJIbTYpa paHHEr0 cpoka rnocesa. M oT Toro, Kakue ckia-
JIBIBAIOTCS YCTIOBUSI B HAYaJIbHBIM MEPUOJ] PA3BUTHS SUMEHS 3aBHCAT HE TOJBKO €ro rabuTyChl, HO U
YpOXKaHOCTh. B 3TOM IJIaHe WHTEPEeCHO IMOCMOTPETh SIPOBOTO SIUMEHS Ha TOTOJHBIC YCIIOBHUS
pa3IUYHbIX JIET, a TAK)KE Ha U3MEHEHUS arpOTEXHUKH.

B ompritax 2021 roma ycnoBus MO YBAQKHEHHIO U TEIJIOOOECIEYEHHOCTH Hapsly ¢
NpUMEHEHUEM OWOJIOrMYECKUX TIPenapaTroB CKa3aluch Ha JIMHEHHOM pOCTE PACTEHUI SPOBOTO
STAMEHSI, YTO B MOCJIEACTBHE OTPA3MIOCh U HA IPYTHX MMOKA3aTeIsX.

Pesynbrartel  McciemOBaHMN  CBUAETEIBCTBYIOT O TOM, YTO IPU  HCIOJIB30BAaHHU
OMOJIOTUYECKUX TEXHOJOTUH (POPMHUpPOBATUCH 00Jee BBICOKOPOCIBIC PACTECHUSI SPOBOTO STUMEHSI.
Brnusinue OuorpenapaToB Ha BEICOTY PACTEHUI SIPOBOTO SIMMEHSI ObUIO CYIIECTBEHHO CHIIbHEE.

B ycnosusix 2021 rona B ¢aze KylieHHs pa3HULA B POCTE PACTCHUN SIPOBOTO SUMEHSI MEXKIY
BapUaHTaMHU OIbITa OBUIM HE3HAYMTENbHbIMUA. Hauwnas ¢ (aspl KylmieHWe pacTeHHUsS SUMEHS
obpaboTannsie bromnpemaparamu BioduX, 6nodyrrummaom Orgamica S, 6uoymodpenusmu Organit N,
Organit P (Ouomoru3upoBaHHasi TEXHOJOTHs) HUMENU 0OoJiee BBICOKHI POCT MO CPAaBHEHHIO C
pacTeHUSIMHM BapHaHTaM — KOHTpOJIs (TpaauimoHHast TexHoyorus). K ¢ase konomeHus pazHHLA B
poCTe PACTEHUSIMH SIPOBOTO SIUMEHSI MEXKIy BapHaHTamMu ombiTa cocraBmia 6,10 cm. B dasy
KOJIOILICHUS PacTeHHs TIYMEHs1 00pabOTaHHbBIe OMOJIOTMUECKUMH TIpenapaTan UMesu BeicoTy 68,25 oM,
a y pacTeHHMil SYMEHS KOHTPOJBHOTO BapHaHTa (TPaAMLMOHHAs TEXHOJIOTHS) BBICOTA COCTaBHJIA
62,15 cm.

K daze MoiouHOW CHENOCTH pa3HUIA B BBICOTE PACTCHUSIMH SIUMEHS MEXJy BapHaHTaAMH
ombiTa cocraBmwia 6,15 cm. B ombitax Oosiblle Bcero yBeiaM4HMBajach BBICOTA PACTEHHH SPOBOTIO
STYMEHSI OT MPUMEHEHHUs Orosoruueckux npemnaparos — 71,40 cm.

dopMuUpoOBaHUsT JIEMEHTOB CTPYKTYPBI ypOXKasi SIPOBOTO SIUMEHS TMPU Pa3HBIX TEXHOJOTHIX
BO3/ebIBaHus. [Ipu pa3paboTKe TEXHOIOTUH BO3ACIBIBAHUS SIPOBOTO STUMEHS BaKHO 3HATH HE TOJIBKO
BEJIMYMHY YpPO’Kas, HO M 3a CYET KaKUX DJIEMEHTOB (opMHpyeTcst 3ToT ypoxail. To ecTb, Kak
H3MEHSIETCSl CTPYKTYpa IUIOJIOHOCSIIIUX PACTEHUI B 3aBUCHMOCTH OT M3ydaeMbIX (akTopoB. s
MOJTYYCHUST BBICOKHX YPOXKAeB COPTOB SPOBOTO SIUMEHST HEOOXOIUMO CO3JIaTh IMIOCEBBI ¢ ONTHMAIbHON
CTPYKTYpOH, CIOCOOHBIE B JIOCTATOYHOM CTEMEHM MOIJIOUIATh M HUCIOJIB30BaTh (POTOCHHTETUYECKU
AKTUBHYIO paJalrio. JTa CHOCOOHOCTh COpTa MOXET OBbITh peann3oBaHa TPU ONTUMAIBLHOM
codyetaHnH (PakTOPOB cpellbl M TPHEMOB BO3JENBIBAHUS KyJIbTYyphl. M3BeCTHO, 4TO yposkail 3epHa
SIPOBOTO SIUMEHSI C €IUHMIBI IUIOMIAAM 3aBHCUT OT KOJMYECTBAa PACTEHHH HAa ATOM IJIOWIATU H
MIPOAYKTHUBHOCTU KaXKJIOTO PACTCHUS. YUUTBIBAs, YTO MPH MOBBIIIECHUN MTPOJAYKTUBHOCTH OTJEILHOTO
pPAaCTeHUsI TIPH ONTHUMAIBHON TYCTOTE CTOSHUS TIOBBIIIAETCS YpPOXXaWHOCTB; HENb3sl 3a0bIBaTh, YTO
IUIOTHOCTb PAaCTeHUH M WHAWBUAYyalbHAs MPOAYKTHBHOCTh HAaXOJSATCS B OOpaTHOM 3aBHCHUMOCTH.
[losTOoMy, cnemyer BbIOMpaTh ONTUMAIbHOE COUYETAHUE BBIIICHA3BAHHBIX (PAKTOPOB Il KaKIOTO
copra. KosmaecTBo pacTeHnit Ha eIMHMIIE TUIOIAAN 3aBHCUT OT HOPMBI BBICEBA, TIOJIEBOH BCXOKECTH
U IEJTOCTHOCTH PACTEHUH BO BpeMs BereTaru. [IpoayKTHBHOCTD OTJEIBHBIX PAaCTCHHUI 3aBHCHUT OT
KoJruecTBa 3epeH B kosoce u macchl 1000 3epeH witu Beca 3epHa ¢ 0JIHOTO KOJjoca.
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B nccnenoBaHMsAX BeIMYMHA W COOTHONICHHE OCHOBHBIX DJIEMEHTOB CTPYKTYpBI ypOXKas
3aBHCEITH, TIPEXKJIC BCErO, OT MeTeoposiorndeckux ycioBuit 2021 roga u mpuMeHeHH ONOIOTUIECKIX
npenapaTos.

AHanu3 JaHHBIX MCCIEeI0BaHUH TOKa3bIBaeT, 4To B ycioBusax 2021 roga 6mooru3upoBaHHAS
TEXHOJIOTHS TIOJIOKHUTEIBHO TIOBIMSUIA HA OSJIEMEHTBl CTPYKTYPHI Ypokas SpOBOTO SIYMEHSI.
[IpuMeHeHne OHMONIOTHYECKUX IPENapaToB IOJOKUTEIBHO CKa3aloch Ha (HOPMHUPOBAHUM YHCIA
NPOJYKTUBHBIX cTeOneil. Tak eciiu cpaBHUTh BapHaHTHI 110 HAMBBICILIEMY TTOKa3aTeI0 MPOITYyKTHBHBIX
crebieid, TO KOHTPOJIBbHBIN BapUaHT yCTyIall BapUaHTy ¢ MPUMEHEHHEM OMOJOTHYECKHUX MpenapaToB
Ha 3,07%.

KpoMe mNpoayKTHBHOW KyCTHCTOCTH 0Opa0OTKa CeMsiH OWOJOTHMYECKHMHU IperapaTamu
MTOJIOKUTENBHO CKa3allach Ha KOJHMYECTBE 3epHa ¢ oxHOoro kosoca M Ha Macce 1000 3epen spoBoro
ssamensi. B mccnenoBanmsax 2021 roga Ha KOHTPOJIHHOM BapHaHTE KOIWYECTBO 3€PEH B KOJOCE C
maccorr 1000 3epen 37,5 Obuio 9 mtyk. I[IpoTpaBnuBaHue CEeMSH W NMPUMEHECHUE OMOJOTHMYECKUX
npenapatoB Biodux, Owodyrrummma Orgamica S, Owuoymobpenuit Organit N, Organit P
(O6uonorn3upoBaHHAsT TEXHOJIOTHS) YBEIHUMIA KOIMYECTBO 3epeH B KoJoce stameHs no 10 mryk, mpu
stom Macca 1000 3epeH ObuT OOJIbIIIE IO CPABHEHHUIO ¢ KOHTPOJIbHBIM BapuanToM Ha 1,50 r (39,0).

OTMeTI/IM, YTO HCIBITAHHBIC HAaMH B OIIbITaX 6HOHpeHapaTbI IIOJIOKUTECIIBHO ITOBJIMAJIM Ha
SNIEMEHTBI CTPYKTYpBl ypokas spoBoro stuMeHs B ycioBusax 2021 roma ¥ HMMenH O4YEBHIHOE
MPEUMYIIECTBO 110 OTHOIICHHIO K KOHTPOJILHOMY BapHAHTY.

ITo HameMy MHEHUIO, YIy4YlLICHUE NIEMEHTOB CTPYKTYPbI ypoxXKasi y SIpOBOTO SUMEHS CBSI3aHO
C cojepkamecs B Tpenapare BioduxX yHHKambHBIM KOMIUIEKCOM OHOJOTHYECKH aKTHBHBIX
MOJIMHEHACHIICHHBIX KUPHBIX KHCIOT HU3IIEro mouseHHoro rpuda Mortierella alpina, koropstii cmor
¢dopmupoBaTh y pacreHus Hecrenuduueckyro (K Tpubam, OakTepHsM, BHpyCaMm), CHUCTEMHYIO,
nponoibkuTenbHylo (B Teuenne 30-60 jgHeW) yCTOMYMBOCTH W aKTUBUPOBATH POCTOBBIE U
OMOJIOTYECKHE TTPOIECCHI.

Kpome toro, 6uoymobpenust Organit N u Organit P 3a cuet komonnn 6aktepuit Azospirillum
Zeae cnocoOCTBYIOT (PUKCHUPOBATh aTMOC(EPHBIN a30T U MEPEBOIUTH €ro B OPMBI, TIPUTOIHBIC JIJIS
NOTpeOSICHUsI PacTeHHEeM, a TaKkKe 3a cueT KojoHuu Oaktepuii Bacillus megaterium pactBopsis
TPYJHOIOCTYIHBIC ISl pACTCHUI OpraHMYeCKHe M HEOpraHMYEeCKHUe COeJMHEHMs (ocdopa yrydIaroT
MUHEpalbHOE MMTAHNUE PACTEHHI 32 CUET MOBBINICHUsT OnotocTymHOCTH (hocdopa.

[Ipy KOMIUIEKCHOM NPUMEHEHUH OMOJIOTMYECKHE Mpenaparhl CliocOOCTBOBAIN aKTHBU3ALMN
MeTa0OJMUYECKUX MPOLECCOB B PACTECHHSAX SPOBOTO SUMEHsI B MEPHOA 3aKJIAAKH U (HOPMHUPOBAHUS
OCHOBHBIX 3JIEMCHTOB IMPOAYKTUBHOCTH, HAYMHAA C CaMbIX PAHHHX 3TAIlOB OPraHOTC€HE3a, TaK KaK C
MOMEHTA ITPOPACTAHUS CEMSTH OHH HaXOJIMJIMCh B HETIOCPEJICTBEHHOM KOHTaKkTe. Bee 710, 6e3ycnoBHo,
HE MOTJIO HE OTPAa3UTHCS HA BEJIMUMHE U KaUeCTBE MOJTYUYEHHOTO YPOsKasl.

BiusiHue TeXHOJIOTMU BO3JENbIBAHUA HAa YPOKANHOCTH, KOPMOBYIO U SHEPro-NPOTEUHOBYIO
IICHHOCTh SAYMCHA. ;{pOBOﬁ AYMEHb BO3JCIIBIBACTCA paAu 3€pHA, HCIIOJIB3YyEMOI'0 Ha IIHIICBBIC,
KOPMOBBIE M TEXHHUYECKHE Liend. SIpoBOH suMeHb cienyeT youpars B ¢a3y TBepAoi cmenoctu. K
9TOMY MOMEHTY B 3€pHE yCTaHaBJIMBaeTCs HanOosee OJarornpusTHOE M CTaOMIBHOE COOTHOLICHHE
MCXKAY a30TUCTBIMU U YITICBOAHBIMU COCAVMHCHUSAMMU.

B cBsi3u ¢ TeM, 4TO OOJBIIAsT YacTh a30Ta HAKAIUIMBAETCS B 3€PHE SPOBOTO SIUMEHS B MIEPBBIN
nepuo]i ero (OpMHUPOBAHUSL, @ HAKOIJICHHE KpaxMaia Hanbosiee HHTEHCHBHO UAET B MOCICIHIO (a3y
CO3pEBaHUs, TO MPEKJIECBPEMEHHAs yOOpKa NPHUBOAMT K IOBBIINICHUIO COACpKaHUS OejKa, 4To
YXYZALIAeT Ka4€CTBO IMBOBAPEHHOIO ChIPhSI, HO YJIYUYlIAEeT €ro MUILEBbIE U KOPMOBBIE CBOMCTBA.

B uccnenoBaHusiX Ha BEIMYMHY YpPOXKasi SPOBOTO SUMEHS 3aMETHOE BIIHMSHUE OKa3bIBaJIH
arpometeopoiiorndeckue ycinoBuss 2021 roga. IlockonpKy JIMMUTHPYIOIIMM (akTOpOM B 30HE
SBJIETCS BJIara, TO 3TUM H ONPEACISIOTCS PA3IN4Hs B POCTE M PA3BUTHUH IPOBOTO SIMEHS.

Kak moka3piBaloT JaHHBIE WCCIEJOBAHUHN, peakius Ha oOpaOOTKy CeMsSH SPOBOTO SYMEHs
OMOJIOTHUECKUMH TIpenapatamu  Obila OoJiee cCylleCcTBEHHOW. SIpoBOi sYMEHb Ha KOHTpPOJIE
(hopMupoBan ypokail 3HAUATEIIFHO MEHBIIE, YeM Ha BapHaHTax ¢ 00pabOTKOM ceMsH W MPUMEHEHUs
OMOJIOTMYECKUX TIPEerapaToB B IMEPHOJA BEreTaluH. Tak eclM ypOXKaWHOCTh SIIMEHS B YCIOBHSX
2021 rona Ha KOHTpoJie cocTaBmia 7,28 1/ra, TO OT MPUMEHEHHsT OMoNpenapaToB OHA MOBBICKIIACH 10
9,30 1/ra, yro cooTBeTCTBEHHO Ha 27,75% OoJbiiie, YeM Ha KOHTPOJIE.
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B ycmoBusix 2021 roma coBMecTHOe mpuMeHeHHe Ouomnpermapara Biodux, OuodyHruimma
Orgamica S u 6uoymobpenuit Organit N, Organit P (6uosnoru3upoBaHHasi TEXHOIOTH) 00ECTICUHIIH
JOTIOHUTENBHYIO0 TpHOaBKy (hypakHoro 3epHa Ha ypoBHe 2,02 1/ra.

Kak moxasbpIBaroT JaHHBIE WCCIEIOBAHUN BMecTe ¢ cOopoMm (ypaxkHOro 3epHa 00paboTka
CEMEHHOIO MaTepuaja ¥ TPUMEHEHHsS B TIEPHOJ BETeTAllM OHOJIOTHYECKUX IPErnapaToB
TIOJIO’KUTENILHO TIOBJIMAJIO Ha KOPMOBYIO U 3HEPTONPOTEHHOBYIO IIEHHOCTH SIPOBOTO stuMeHs. Tak,eciu
B ycnoBusx 2021 roga c60p KOPMOBBIX €AMHUI] HA KOHTPOJIE MPH BBIXOJIE TIEPEBAPUMOTrO MPOTEHHA
0,75 mwra cocraBun Ha ypoBHe 7,08 1/ra, TO TpUMEHeHHE OWOJIOTH3UPOBAHHONH TEXHOJOTHUH
BO3/IC/ILIBAHMS STYMEHS YBEJIUYHMJ BBIXOJ KOPMOBBIX exuHuIil 10 9,04 1y/ra wiM 1o CpaBHEHUIO C
KOHTposieM Ooubiie Ha 1,96 1/ra W MOBBICKIJI MPOTEHHOBYIO LeHHOCTHh suMmeHs Ha 0,24 w/ra. Ilpu
NPUMEHEHNN OMOJIOTH3MPOBAHHON TEXHOJOTUH OOECIIEeYeHHOCTh KOPMOBBIX EIUHUI] MPOTEHHOM
moseicwaack ¢ 106 mo 110r (Tabmuia 1).

[Tpon3BOCTBEHHO-BOKHBIMU MOKA3aTEIIMU KOPMOBBIX JIOCTOMHCTB YpOJKasi SIBJISIFOTCSI cOOp
KOPMOBBIX €IMHHII, IEPEBAPHMOT0 MPOTEHHA C ypOXKasi U 00ECIeYeHHOCTh KopMa npoTenHoM. Kpome
TOTO, OLEHKY IEHHOCTH (hypa’kHOTO SUMEHS IMPOBOAWIN W IO BBIXOXY OOMeHHOW sHeprum. Kak
MOKa3bIBAIOT JIAaHHBIC HCCJICIOBAHMUN, OWOJOTU3MPOBAHHAS TEXHOJIOTHS [0 CPABHEHHIO C
TPaJUIIMOHHON TEXHOJIOTHEH UMEET MPEUMYIIECTBA U 110 SHEPTETUICCKHM TTOKA3aTeIIsM.

Tabmuma 1 — BiusHue pa3TUYHBIX TEXHOJOTWM BO3JCIBIBAaHUS Ha MPOAYKTUBHOCTH
¥ KOPMOBYIO, SHEPTONIPOTEUHOBYIO IEHHOCTh SSUMeHs B ycioBusix 1 30ap1 3KO
Brixo O0eCIeYeHHOCTh
Coop Brrxon A Coop
repeBapu- . KOPMOBBIX
¢bypaxxHoro KOPMOBBIX O0OMEHHOM
TexHnomoruu MOTO €IMHUIL
epha, CHHHHI, MpOTEHUHA i MIPOTCHHOM
n/ra /ra p ’ T'Ix/ra p ’
1/ra r
TpaaunnonHast
PO 7,28 7,08 0,75 8,31 106
(KOHTPOJIB)
buonorisu- 9,30 9,04 0,99 10,63 110
pOBaHHAs
HCP05' H/Fa 0,82

[Ipu ucnonp3oBaHuil OHompenapaToB U OMOYNOOPEHHH B OMBITax cOOpP OOMEHHOW HEPrHU
ypoxkaeM stameHst Beipoc oT 8,31 mo 10,63 I'Ix/ra, uro Oonblie MO CPAaBHEHHIO C KOHTPOJIEM
(TpagunronHast rexnosorus) Ha 2,32 I'Jx/ra wiu Ha 27,92%.

3akiouenne. B pesynbrare TPOBENCHHBIX HCCIEAOBAHWNA OBUIO yCTAaHOBJICHO, HYTO
npearnoceBHas o0paboTKa ceMsH M NPUMEHEHHs OuompenapaTtoB M OHOYZOOpeHHMH B TEpHOI
BEreTalMy CIOCOOCTBYET aKTHUBHM3AIMU PsiJia POCTOBBIX, (H3HOJIOTO-OMOXUMHYECKHX TIPOIIECCOB
pacTeHMid, YTO TPUBOJHUT K TOBBIIICHUIO YPOKAHHOCTH siuMeHs. [IpM COBMECTHOM HCIIONIB30BAaHUH
ouomnpenapara Biodux, Omopynrummma Orgamica S u OumoynoOpenumit Organit N, Organit P
(Ononoru3upoBaHHas TEXHOJIOTHS) IOMYYEHbl MAaKCHMajbHbIE IOKa3aTelM MPOAYKTUBHOCTH U
KOPMOBOH, SHEPTO-IIPOTENHOBOM LIEHHOCTH (PYPaXKHOTO SPOBOTO STUMEHSI.
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TYHWIH

Kazakcran  PecryOnuKachlHBIH ~ OSKCHOPTTBIK  QJI€YyeTiH  apTThlpy  IIeHOepiHgae
aybUIIIAPYaIIbUTBIFBIH  JAMBITYABIH 4 OacklM OarbITTapbl aHBIKTANJIBI, OJIAPJBIH IMIHAE ©CIMJIK
[IapyambUTBIFBIH  OpTapanTaHablpy MaHbAbl. OchiFaH OaiIaHBICTBI, JKAKbIH OoJamakra eciMIiK
IapyambUIbIFbl HHAYCTPUSICH Ouiail ankaObIHBIH Oip OeJliriH cypaHbICKa He JakKpliiapMeH (KeMIiK
JKOHE Maiiibl JaKbULIapMEH) alMacTbpa OTBIPBIN, AMBEepcH(UKALMsIIay OOMBIHIIA KYMBICTBI
JKAJIFacThIpapl, OYJI COHBIMEH KaTap aybUIIAPYallbUTBIK JaKbULIAPBIHBIH OHIMAUITIHIH aya pailbl
KaraalblHA TOYENIUIriH a3alTy YIIiH MaHbAbL. [IpoduibaiH TreHEeTHKaNblK TOPU30HTTApBIHBIH
MOpQOJOTHSJIBIK ~ CHIIATTaMallapblHA >KOHE TOXKIpMOe YydacKelepiHiH TOMNBIPAFbIHBIH — eriCTiK
KaOaTBIHBIH arpOXMMHUSIIBIK TapaMeTpiiepiHe ColKec TKIpuOe KYPri3ifreH y4acTKEHIH TOTBIPAFhl
barpic KazakcranueiH 1 Kyprak 1ganga 30HACHIHA TOH. Apma ecipy Ke3iHIerl MeJACKTEPiH aymaaHbl
50m%, 3 KalTanaHbIM/Ia, MOJICKTSI OKYHeNIl oJICIIeH OpHAIACTBIPBULILL.  Toxipubenepie
«JloHerkast 8» ayiaHIacThIPBUIFaH apra COPThI KOJIIaHbUIIbL.
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TyxkeiMHBIH ce0y weommepaemeci bKO-HBIH Kyprak mananel aiiMarblHA YCHIHBIIATHIH
MeJIIIep/ie eriiii. BHONMOTUANBIK eTIHIIIIIK KYHeciHae TYKBIM MaTepuallblH ce0yre ACeHiHTi oHey/Ii
JKOHE apIlaHblH BereTalMsUIBIK Ke3eHiHAe OYpKyai 3epTTey YIUIIH YCBHIHBUIFAH JKOHE HapbIKTa
KOJIZTaHBIKA M€ MUKPOOHOJIOTHSUIIBIK TIperapaTTap MeH OMOPTaHUKAIbIK THIHANTKBIIITAD KOJAAHBUIIBL.
3epTTey HOTIKECIHIe 6CIMIIK MapyalIbUIBIFBIH OpTapaNTaHABIPYAa KOJIIaHBUIATEIH KOHIICHTPIICHTeH
KeM OHJIpyre apHajraH OWOJOTHSJIBIK INHKi3aT KoHBeiepnepinae ecipinren 2021 >xpuiFel aprma
eriHIHEe arpO3KOJIOTHSUIBIK JKOHE OHOPHEpreTHKaiblk Oara Oepimmi. TyKbIMIApAbl OHJICY IKOHE
BETETANMSIIBIK KE3CHJIe OMONIOTHSUIBIK OHIMIIEp MEH OWO THIHAWTKBIIITAPIBI KOJJAaHy ©CIMIIKTEpIiH
Oipkarap ecyiH, (pPU3HOIOTHSIIBIK KOHE OMOXMMHSIIBIK MPOIIECTEPiH OCJICEHAIpYre BIKMA eTei, Oy
aprna eHIMIUIIriHIH apTybiHa JKkeneni. buoayke 6uomyke, Orgamica S ouodynrunmain xxone Organit
N, Organit P 6uo-ThIHAWTKBIIITAPBIH (OMOJOTHSIIBIK TEXHOJIOTHsI) Oipre KOJIAaHFaH Ke31e OHIMIUTIK
TIeH a3bIKTHIH KOPCETKIIMITEPiHIH, JKEM/IIK apIIaHblH SHEPTeTHKAIBIK-aKybI3bIK KYH/IBUTBIFBI OOMBIHIIA
JKOFaphl JICHreliHe KOJI )KeTKI3II.
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EFFICIENCY OF FERTILIZER APPLICATION ON LONG YEARS HERBAGES

Annotation

The article presents the results of a study of the long-term herbage of the 71st year of using the
herbage in the Central Region of the Non-Chernozem Zone of Russia, which over the past 25, against
an unfertilized background and with an unbalanced fertilization with fertilizers, was transformed into a
pasture type with a content of grassland grains up to 50%. Against the background of the influence of
mineral fertilizers (NPK), the grass stand of the hay type remains, in which the content of foxtail
reaches 74%, and with a higher dose of nitrogen fertilizers (N 180) of awnless rump up to 70%.

The productivity of pasture-type herbage was 55.9 gJ / ha MA, or about 4.5 thousand fodder.
units from 1 ha 200 - 850 kg / ha of crude protein (CP). The productivity of the hay type increased to
80.4 GJ / ha MA, or about 6.5 thousand fodder. units from 1 ha, 756 - 1206 kg / ha JV on average for
1993-2017 The collection of essential nutrients is in direct proportion to the productivity and quality
of the feed with different fertilization systems.

The consumption of nutrients by unfertilized grass stands is provided due to the natural
fertility of sod-podzolic medium loamy soils on pasture grass stands fertilized with nitrogen fertilizers,
nitrogen collection increased up to 1.8 times. On grass stands of hay type - 2.6-4.3 times compared to
unfertilized grass stand. The utilization rate of nitrogen fertilizers on pasture-type herbage was 37 -
65%, phosphorus fertilizers - 22-24%, potash fertilizers - 51-100%, on hay-type grass stands,
respectively, 48-84, 24-53 and 106-120%.

Keywords: agrophytocenosis, yield, productivity, exchange energy, agroenergy coefficient
(AC), economic efficiency, profitability.

Introduction. Scientific research carried out at the Institute of Forages [1-4] substantiated the
possibility of long-term use of sown grass stand while organizing proper care and observing a rational
system of use. Currently, the use of scientifically grounded, resource-saving methods and complete
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technological schemes for creating long-term sustainable phytocenoses is of current importance.
Academician V.R. Williams [5-8] pointed out the expediency of short-term use of meadows with
periodic re-planting. Long-term studies of the Institute of Forage on the experimental substantiation of
the effectiveness of preserving the valuable composition of agrophytocenosis have shown the
importance of this direction of grassland management [9-12]. The analysis of the research results
showed the high efficiency of the use of mineral fertilizers on long-term hay and pasture
agrophytocenoses [13-16].

Research methodology and conditions. The experiment was laid in 1947 on a herbage
created in 1946 by sowing meadow clover (3 kg / ha), creeping clover (2), timothy grass (4), meadow
fescue (10), meadow foxtail (3), awnless rump (3), meadow bluegrass (3). Before sowing grasses, the
soil layer of 0-20 cm contained humus (according to Knop) - 2.03%, exchangeable potassium
(according to Maslova) - 70 g / 100 g, mobile phosphorus (according to Kirsanov) - 50 g / 100 g,
pHsol- 4.3. Forms of applied fertilizers: ammonium nitrate, double superphosphate, potassium
chloride. The use of herbage is two-cut. The first mowing in the phase of mass flowering of the
dominant grass (meadow foxtail) is in mid June, the second, in the first ten days of September.

Research results and discussion. When using grass stand without fertilizing and unbalanced
application of them, a pasture type of phytocenosis was formed with a predominance of grassland
grasses, among which 61% were red fescue. With the systematic use of mineral nitrogen at a dose of
90-180 kg / ha, a.i. Against the background of the RK, the meadow foxtail and awnless rump become
the main species of the haying type of phytocenosis.

The productivity of grasses of pasture type was 31.1-55.9 GJ / ha OE, or 2.4-4.6 thousand
fodder. units from 1 ha, 200-850 kg / ha of crude protein (CP). The productivity of the hay type
increased to 58.9-82.9 GJ / ha MA, or 4.4-6.5 thousand fodder. units per hectare, 756-1206 kg / ha JV
on average for 1993-2017.

The collection of essential nutrients is in direct proportion to the productivity and quality of
the feed with different fertilization systems [17-21]. The consumption of nutrients by unfertilized grass
stands is provided due to the natural fertility of sod-podzolic medium loamy soil. Removal of kg / ha
per season (average 1993-2016) was: 48 nitrogen, 14 P205, 23 CaO, 48 K20. On pasture grasslands
fertilized with nitrogen fertilizers, nitrogen collection increased by 21-183%. On grass stands of a hay
type, when feeding with a full mixture of mineral fertilizers, the collection of nitrogen increased
2.6-4.3 times in comparison with a non-fertilized grass stand. The utilization rate of nitrogen fertilizers
on pasture-type herbage was 37-65%, phosphorus - 22-44%, potash - 51-100%, on hay-type herbage,
respectively - 48-87, 24-53 and 106-120%. on grass stands, the average annual consumption of
anthropogenic energy is 5.4 GJ / ha (Table 1). Against the background of fertilizers, the consumption
of anthropogenic energy increases to 23.5 GJ / ha. However, the collection of metabolic energy in this
case is 1.9-2.6 times higher than on a non-fertilized herbage. The result of this is that the agro-energy
ratio is reduced to 240-314%, but remains quite high. The determination of the economic efficiency of
the creation and use of hay grass stands was carried out by calculating the production costs and the
cost of the products produced, based on the prevailing prices of 1 fodder unit. The lowest cost is
required for the production of forage on non-fertilized herbage - 3245 rubles / ha. When using
fertilizers, the average annual costs increase by 1.6 - 5.1 times, compared with non-fertilized grass.

The lowest feed cost was obtained on non-fertilized grass stands - 116-173 rubles. for
100 feed. units The highest profitability was established on these stands - 151-289%. When the
nitrogen dose in the fertilizer mixture is 90-120 kg / ha, the profitability is 64-73%, and when the dose
is increased to 180 kg / ha, it decreases to 45-51%. However, this way of intensification of meadow
lands allows the most productive use of agricultural land, increasing the production of fodder by
1.7-2.3 times compared to the extensively used lands.

For meadowlands located on mineral soils, nitrogen is in the first minimum, which can be
supplied not only from the mineral, but also from the biological source. Obtaining 3.2 thousand feed.
units from 1 hectare against the background of the Republic of Kazakhstan is provided due to the input
of biological nitrogen (45.0 kg / ha).
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Table 1 — Efficiency of fertilization on long-term grass stands (average over the last 25 years)

Productivity of 1 ha %OSt per Efficiency, %
. ectare
. Productivity,
Fertilizer exchange agro-
t/ha DM feed L
energy, - GJ | rubles | energy | profitability
units .S
GJ coefficient
No fertilizers 3,2 31,1 2448 54 | 3245 435 869
K90 4,1 38,5 2923 6,7 | 6306 432 349
P45 3,5 33,5 2588 6 5072 420 397
N120 4,9 49,4 3952 16,4 | 9732 226 288
P45K90 4,9 46,6 3535 6,9 | 8181 507 318
N90 K90 5,7 55,2 4317 14,7 | 11142 282 273
N120K90 6 58 4537 14,3 | 12638 304 245
N120 K120 6,2 59,9 4642 17,9 | 11711 251 286
N120P45 54 53,5 4250 16,7 | 11462 241 255
N60P45K90 5,8 55,9 4314 12,2 | 11319 344 272
N90P45K90 6,2 58,9 4423 14,9 | 12927 296 240
N45 P30K60+
N45 P30K60 6,5 60 4464 15,7 | 12535 286 361
N120 P30K60 6,7 66,2 5190 17,2 | 13157 289 309
N120P45K90 7,2 68,4 5220 17,6 | 14677 291 265
N80+40P45K90 7,1 69,5 5452 17,8 | 12774 293 314
N80+40P45K90 75 73,2 5715 18 | 12945 305 330
N120P60K120 6,9 66,8 5128 18,3 | 14076 274 256
N120+60P45K90 8,1 77 5854 23,1 | 15058 250 281
N120+60P60K120 8,4 82,9 6499 23,5 | 16542 264 282
NSR05 1

The payback period for capital costs (8130 rubles / ha) is 1.0-2.0 agricultural years. Therefore,
in the subsequent period, only circulating assets associated with the use and care of the herbage are

used.

Conclusion. For the creation of long-term hayfields, capital expenditures under the prevailing
pricing conditions are 8 - 9 thousand rubles / ha and pay off in 1-2 years. The system of care and the
mode of using long-term hayfields ensures their high productivity (3.2-5.8 thousand forage units / ha)
while saving capital investments by 6.8-10 times.
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PE3IOME

B cTarbe npencTaBieHbl pe3yabTaThl HCCISIOBAHUS MHOTOJIETHETO TPABOCTOSI TPABOCTOS IO/
B LleHTpanbHOM perroHe xepcra 71 roja MCmonb30BaHUsl HEUEPHO3EMHOM 30HBI Poccnu, KoTopoe 3a
nocienaue 25 ner U HecOanaHCMPOBAHHOE BHECEHHE YNOOpPEHHH C HEOIJIOJOTBOPCHHBIM Ha (hOoHE
nacTOMIIeM, IPEBPAICHHBIM B IIEpEeBaJl, MPOU3BOIUIOCH ¢ 3anacoM 3epHa 70 50%. Ha ¢one BuusHus
muHepaibHbiX ymoOpenuit (NPK) BblIensroTcst OCTaTKM CEHa TPaBsSHOTO THIA, B KOTOPOM
MPOM3BOCTBO JINCOXBOCTA JocTuraeT /4%, mpu Oosee BhICOKOH M03e ymoopenuit u azora (N 180)
6e3ocTas kpyna gocruraet 70%.

[lepeBann TpaBOCTOSI MpoAyKTHBHOro THma cocraBun 55,9 I'Jlx/ra, wim okono 4,5 Teic.
kopMmoB. oT 1 exuanbl 10 200 ra - 850 kr/ra ceiporo nporerna (CP). YBenuuena npoyKTHBHOCTh
roroioBest 10 80,4 I'J[xx cena/ra MA, wiu okono 6,5 Teic. KOpMOB. Ta ¢ equnaunbl 1, 756-1206 kr/ra B
cpenHeM B mpsmoii mporopuuu kK CII mmeer BakHOe 3Ha4YCHHUE VIS MPOAYKTHBHOCTH M KadecTBa
nuTareabHbIX BemecTB 1993-2017 rr. cOop pas3aIudHbIX CHCTEM YJIO0OPESHHUS C KOPMOM.

3a cyer mMOTPEOJCHUS NHUTATENbHBIX BEHNIECTB B  HEOIUIOJOTBOPEHHOM TPaBOCTOE
o0ecrieurBaeTCsi €CTECTBEHHOE IUIOAOPOJIUE JIEPHOBO-TIO30JIUCTON CPEHECYTIIMHUCTOW TOYBHI,
yI0OpEeHHOW a30THBIMHU YIOOPEHUSIMH ISl TPABOCTOSI Ha TiepeBaiie, cOop azora yBemmdwics 1o 1,8 pasa.
Tun crosHus cena Ha tpase - B 2,6-4,3 pasza 1mo CpaBHEHHIO C HEOIUIOJOTBOPEHHBIM TPaBOCTOEM.
Koaddunment ncnonp3oBaHus a30THBIX yHOOpEeHWI Ha MacTOMIIHBIX TpaBaxX B HACTOSIEE BpeMs
OTCYTCTBOBAN Ha ckiaje 37-65%, yno0penuit nuieBbix - 22-24%, kanuitHbix yaoopenui - 51-100%,
Ha ceHokoce cooTBeTcTBeHHO 48-84 1 106-120 24-53%.

TYUIH

Maxkanana conrbl 71 xbin immiHzme PecelifiH depHO3eM emec aiiMarblH MaijalaHy YIIiH
XeperTiH OprayiblK aliMarblHAA KOTDKBULIBIK IIOITI 3ePTTEy HOTHKENEPl KENTIpUIreH, Ol COHFBI
25 xbit immiHae sxoHe 50% - Fa JieiiH acThIK KOPHIMEH OHJIPUIreH, (POHFa KapChl YPBIKTAHIABIPhIIMAFaH
KAWBUTBIMMEH TEHJICCTIPUIMEreH ThIHAWTKGINI. MuHepanapl ThiHaWTKbITapabiH  (NPK)  ocepi
asAChIHIA 16N TYPIiHAerl IIeNTiH KalablKTaphl OeiiHedl, oHma Tynki esmipici 74% xereni,
THIHAUTKBIIIITAP MeH a30TThIH skorapbl Medepi (N 180), Typakrsr emec XKapma 70% xerei.

OHIM/IUTIT KOFaphl MeNTI aakanTslH acybl 55,9 ['J[x/ra Hemece mamamen 4,5 MbIH jxeMi
kypanpl. 1 Gipiikren 200 ra neitin - 850 kr/ra muki nporewn (CP). Man GachlHBIH ©HIMJILIITI
80,4 T'Jlxx men/ra MA neitin Hemece 6,5 MbIHFa JKYBIK JkeM-1on yiraiasl. 1, 756-1206 kr/ra opra
ecenmied Cll-ra Tikeneit nponopumsaga 1993-2017 x.k. KOPEKTiK 3aTTapAbIH OHIMJUIIIT MEH carachl
YIIIiH 6T€ MaHBI3/Ibl. )KEMMEH op TYPJIl THIHAWTKBIII )KYHEIepiH KUHAY.

¥ pBIKTaHIBIPBUIMAFaH IIONTE KOPEKTIK 3aTTapbl TYTHIHY apKbUIbl acy/a IIemNTi ecipy YIIiH
a30T THIHAUTKBIIITAPHIMEH YPBIKTAHABIPBUIFAaH OpTAIlla Ca3Jlbl TOINBIPAKTHIH TaOWUFH KYHAPJIBUIBIFBI
KaMTamachl3 eTieni, aszor kuHay 1,8 ecere geiiin ecti. Illemreri mentiH TYpy Typi
YpPBIKTaHBIPbUIMAFaH IIONIEH canbicThiprania 2,6-4,3 ece. JKallbuUIBIMIBIK IIONTEpAE a30T
TBIHAUTKBIITAPBIH MaiifanaHy KodQQUUUEHTI Ka3ipri yakelTTa Koiimama 37-65%, TtaraMapIK
ThIHAUTKBIITApP - 22-24%, Kanuit teiHaiTkeimraps! - 51-100%, mabbiHabikTa THiciHIIe 48-84 jxoHe
106-120 24-53% GosraH KOK.
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TY3/Ibl TONBIPAK KAFJIAUBIHJIA APIAHBIH COPTYJITVIEPIH BAFAJIAY
EVALUATION OF BARLEY VARIETIES IN SALINE SOILS

AHHOTALUA

Kasipri 3aMaHfbl aybll MIApyalIbUIbIFBl OHIIPICIHIH 0acThl MacesenepiHiH 0ipi — KIMMAaTTBIK
e3repicrtepre KapamacTaH,a3bIK-TYJIIK KayilCi3OiriH KaMTamachl3 €Ty YVIIIH, acThIK OHIIpiciH
TYpaKTaHBIPy OOJIBIT TadbUIaAbl. MyHIAa aybUIapyanibuIbIK JaKbUIIAPbl COPTTAPBIHBIH OHIMJILIIT
Oactel ponb arkapaabl. OcbiFaH OailJIAHBICTHI — CENIEKIIMOHEPIICPMiH aJIbIHIAFbl HETi3Ti MIiHICT-
a/J1aM3aT KbI3METI 9CEpiHEH TYbIH/IaFaH IUIaHETaHbIH KIMMATTBIK ©3repici MEH KOJIaChI3 9KOJIOT USIIBIK
(dakropnapra (KYprakIIbUIBIKKA, TY3JBUIBIKKA JKOHE TOMEH TemIleparypara) Te3iMJi, aybll
IapyanIbUTBIFbl IaKbLUIAPBIHBIH TeHKOPBIH KYPY OOJIBIN TaObLIaIbI.

Conrbl xburnapbl AKLL, Kanana, Aaravs, YHaictan, Mekcuka, ABcrpanusi, Cayn ApaOusice
skoHe CupHs CeKUIIl eljepie Ty3[aHFaH TOIbIpaKrapja ecipyre Te3iMIi JaKbLIAap MEH OJap/biH
COPTTapblH 3epPTTEYre apHaJFaH >KYMbICTap OeliceHIi Typjae Kyprizinyae. JKep miapblHaarsl
KIUMATTBIK ©3TepicTep JKOHE KOJAHChI3 JKOJOTMSUIBIK —(akTopiapra OailaHBICTBI, QJIeMIIK
KOJUJIEKIMSTIapFa KeIeH i 3epTTey >KYMBICTApbIH XKYPri3y apKbUIbl apHaHblH CTPECTIK Karaiiapra
OcitimaenreH jkaHa (opMallaphlH JKacall, OJapAbl CEICKIMSIBIK OarmapiaMaMeH jKaHa COPTTapabl
HIbIFapy YUIH J9CTYPIIi CeNeKIusiia Maianany KoHe cakTay, COHBIMEH KaTap, OJIapblH >KEePriliKTi
TOIBIPaK-KIMMATTBIK Kafaiiapra OeiiMaenreH 00mybl ©Te MaHbI3/bI.

Kazakcraunbik Apair eHipiHIH TY3TaHFaH TOMBIpaK KaFmalbiHa OeHiIMIEITEeH KOFaphl OHIMIII
COpTTap WIbIFapy YLIIH OJapiblH T€HETHUKAIbIK MAaTEPUAJIbIHBIH a0MOTHUKAJBIK JKOHE OHMOTHKAIBIK
(akTopnapra Te3iMIiIIrT OOMBIHINA 3epTTEYIIEp KYpriziye.

ANNOTATION

One of the main problems of modern agricultural production is the stabilization of grain
production to ensure food security, despite climate changes. Here, the main role is played by the yield
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of agricultural varieties. In this regard, the main task for breeders is to create a gene pool of
agricultural crops that are resistant to the climatic changes of the planet and adverse environmental
factors (drought, salinity and low temperatures) caused by the activities of mankind.

In recent years, countries such as the United States, Canada, England, India, Mexico,
Australia, Saudi Arabia and Syria have been actively working to study resistant crops and their
varieties on saline soils. Due to climate changes on the globe and adverse environmental factors,
conducting comprehensive research of world collections, it is very important to create new forms of
barley adapted to stressful conditions, to use and preserve them in traditional breeding for the
production of new varieties with a breeding program, as well as to be adapted to local soil and climatic
conditions.

For the production of high-yielding varieties adapted to the saline soil conditions of the
Kazakhstan Aral Sea region, studies are being conducted on the resistance of their genetic material to
abiotic and biotic factors.

Tyiiin ce30ep: cenexyus, MyKuiM, copm, Yiei, gopma, eeHOpOHO, bacmankvl mMamepudai,
KOMeKYUsT, NUMOMHUK, MY30bLIbIKKA MO3IMOI, KYPRAKUbLILIKKA MO3IMOL.

Key word: or6op, cems, coprt, obpaser, ¢opma, reHOpOHI, HUCXOMHBINA Marepuan, coop,
MUTOMHUK YCTOMYUB K 3aCOJICHUIO, 3aCYyXOYCTOUYUBBIH.

Kipicne. KazakcTanaplk Apan eHIpi Kypill »KYHEeciHIH TY3/laHFaH TOIBIPAFbl KarJaalblHIa
apIIaHbIH CEJISKIUSUIIBIK JKYMBICTAphl TOJBIK CENIEKIMSIIBIK YAepici OOMBIHIIA JKYPri3iiami. AprnaHblH
QJIEMIK KOJUICKLMSICBIH 3€PTTEY HOTHKECIHIEe aliMaKTarbl CENECKLUMSHBIH HETi3r1 MpobieMaaapblHbIH
TEeH/IIK KO31 epeKIIeNIeHIl, YChIHBULIBI [1]. DKOMOTUSIIBIK, reorpadusuIbIK aiiMaKTap OOMBIHIIA JKa3/IbIK
apra copT YITUIEpiHIH OHIMiH Ty3yre YJECIH KOCAThIH ©3TreprilliTiK, aHBIKTBUIBIK JKOHE TYKBIM
KyaJarblIITBHIK KAaCHeTTepi aHBIKTAIABL. 3epTTeNTeH MaTepualiap[blH CaHABIK KaCHETTepiHIH
HYCKAJIaFbIIIbI HETi31H e OyIaHaacThIpy Ke3iHe Oactankel popma 0oJyFa skapaiThiH alalTUBTI KOHE
IKOJIOTHSUTBIK MKEMJII TEHOTUNTEP aHBIKTAIIABI. Ty3/aHFaH TOIBIPAK >KaFAalibIHIa KONKATaPIIbl
apIraHblH TeHETHKAIBIK 3epTTeyNiepi >kyprizimmi. OHTOreHe3/iH epTe CaThIChIHIA OCIMIIKTIH TY3Fa,
KYpFakIIbIIBIKKA TO3IMIi TypiepiH (dopmanapblH) TaHaan ainy YIIiH 3epTXaHAJbIK JKaraaiaa
aIanTUBTIK Kacuertepi 3eprreiinmi. Kazakcrannaslk Apan eHipi Kypilll >KYHECiHIH TONbIpaK-
KIUMATTBIK JKOHE arpOdKOJIOTHSUIBIK €PEKILIETIKTePiH eCKepe OTBIPBIN, OCHI aiiMaK YIIiH KOIKaTapibl
apra COpTBIHBIH Moei a3ipienai [2-5].

Meteoposorusuiblk  Majimertepai  tangay  2016-2017  okpUImapablH - BEreTalMsIIBbIK
kezenzepinin ['TK-He coiikec, OyJ1 *KbUIIaphl MEmymn Ke3eHuep «rynTeny-tyrikreny» (I'TK=1,55)
xoHe «TyTikTeHy-mMacakrany» (I'TK-1,7) purranmbpIMeH KETKUTIKTI KaMTaMachl3 €TUITeHIH KOPCEeTTi.
byn xarmail aprnaHblH TEHEpaTHBTI MYIIENEPiHIH KalbIITACYbIHA JaKChl ocep eTTi JKoHe Oy
JKBUIIAP/Iarbl JKOFaphl OHIMIUIIKTI adWKbIHIAAbl, Oipak eciMaikTiH micin-keTinyi 2016 Kbiibl
2017 sxpimmen cansicthipranga 5-10 xynre y3apzapl. 2017 Kbul THAPOTEPMUSUIBIK KO3 dUIIMeHTKe
coiikec, ©Te KYpFaK bUl OOJbIN cuUnarTaiibl. | eHepaTHUBTIK MYLIENEpIiH KaJbINTacy Ke3eHiHIe
opTaliia TOYJIIKTIK TeMIlepaTypa opTaila KeIDKbUIILIK KepceTKimrepaeH 5 skoHe 3°C-ka apThIK 00JI/IbI.
ApnasblH TYJIACy AQyipiHae KyHai3ri temmeparypa 50°C-ka A€HiH KETTi, 0J1 ©3 Ke3eriHje IOHHIH
OaitylaHybIH e/19yip ToMeHaeTTi [6-9].

3eprrey omicremeci. 2016-2018 »xbiimapsl 3eprrey OariapiiaMachl OOMBIHINA — Ka3ibIK
apranbiH 60 yarici 3eprrengi. 3eprreynep Kaszakcranablk Apail eHIpi jKaraadbiHIa JKOFaphl ©HIM
KYpall, Ka3fbl BICTBIK TYCKEHIIE ITiCil YATipeTiH, TYNTEHYACH TYTIKTeHyre AeHiHTi Ke3eHi OipuiaMa a3
YaKbITKa CO3BUIATBIH, €pTe MICETIH COPTTapJblH KOJIAlyibl eKeHiH KepcerTi. MyHpaall coprrapra
TOMBIPAK TY3bLIBIFBIHA JKOFApPhl OCHIMIUIIK KOPCETKEH, SIFHU CcTaHaaptrad 5,9 1y/ra-gan Oacrar,
3epTTey KbUILJIapbIiHA OallJIaHBICTHI OJIaH JIa JKOFAphl OHIMIUIIK KyparaH 22 OeHiMIl YiIri :KaTKbI3BUIIBL.
OHIMHIH CTaHIAapTTaH MYHIIA apThIK OOJybl, €H ajJbIMEH IPIKTEIreH JMHUSIAPAbIH MacaKTarbl
JIOH/IEpiHIH Ker OoNTyblHA JKOHE JOH CaJMarbIHBIH JKOFaphl OonybIHa OaimaHbIcThl Oomael. Kamrax
nomepirep 2018 kbuTel GaKpUIay TUTOMHATI KypaMbIHaa Kaiira seprremmi [10-12].

«MacakraHy-Ticy» Ke3eHiH/Ie TYCKEH >KaybIH-IIAIIBIHAAP, TaKbUIIBIH OHIMAUIITIHE OH 9CEpiH
THTI3TEH JKOK, ce0ebi Oyl Ke3eHIe ociMOIKTep Oamayws3gaHbI Iicy ¢asackiHaa Oonmel. MyHmaid
JKaFTaiap apraHblH HEeT13r1 JaMy (pa3armapbeIHBIH KBUIAAM KYPYiHE BIKIAIBIH TUTI3M1, aTalr alTKaHaa,
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«rynreny-tyTikteHy» (I'TK=0,03) xone «ryTrikreny-macakrany» (I'TK=0,04), an «ceby-eckiHmep»
Ke3eHiH/Ie THUIMJII TeMIepaTypalap KUBIHTHIFBl TYKBIMHBIH OHYIHE JKE€TKUTIKCI3 OOJIBIN, ©CKIHIEPIiH
KCII INBIFYbIHA YKOHE JIallafiblK INBIFBIMABUIBIKTBEIH TOMEHJACYIHE OKeJiNl COKThIpanbl. OcbiFaH
OaitmanbicThl, eHiMaimiKk 2017 sxputer 2016 xbpimMeH canmbicThipradga 1,5 ecere temenneni. bipak,
KaJbIITACKAaH aya palbl JKaFrgailbl JKa3[ObIK apHaHblH Keml KOKTeMIl YCIKTepre, TY3IbUIBIKKA,
KYPFaKIIbUIBIKKA TO3IMIUIIT OOMBIHINA IIBIHANBI Oarajiay »acayra ®oHe OCHIMILIITT MEH OHIMIUIIr
KOHIHEH KYHJIbI YATUIepai ipikteyre MmyMKinaik 6epai [13-15].

ConbiMeH, Oakpulay TNHTOMHHTIH/E NIAPYAIIBUIBIK-KYHIBI Oenrinepi KemreHi OOWBIHIIA
eHimMuiniri crangaprrad  5,0-14,0 w/ra-ra apthik Oonran 10 korapel Oedimzi  copTyIriiep
epekmienenni (1-xecre).

Kecre 1 — bakpimay nTUTOMHHUTIHET] epeKieneHren coptyriuep, 2016 - 2018 xox.
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Ceip Apysl, St 79 74,0 2,72 20,7 7,2 20,2 | 42,0 | 0,85 | 317 18,5 | 13,0

8/06-2K 80 86,7 3,37 27,0 | 10,2 | 25,7 | 43,8 | 1,13 | 335 | 248 | 135
5/09K 80 80,3 3,36 24,7 | 10,3 | 259 | 410 | 1,07 | 320 | 25,1 | 14,0
13/06-154K, 82 90,0 6,29 31,0 7,2 48,0 | 398 | 1,91 | 328 | 30,6 | 12,8
16/09K 82 78,0 6,35 235 | 11,3 | 273 | 40,8 | 1,12 | 337 | 26,5 | 13,0
13/06-182K; 82 89,3 3,82 32,0 7,5 243 | 425 | 1,04 | 320 | 23,5 | 13,7
11/09-2K 79 85,3 3,92 23,7 | 10,4 | 26,3 | 410 | 1,08 | 327 | 248 | 14,0
6/06-8K 76 83,7 3,06 29,0 8,3 233 | 435 | 1,02 | 320 | 25,7 | 14,2
2549 82 76,0 4,78 22,0 6,2 48,0 | 40,0 | 1,92 | 300 | 29,8 | 12,5

ICARDAT5 75 78,0 7,15 26,7 7,2 56,0 | 40,0 | 2,24 | 307 | 32,5 | 14,2
ICARDAB84 75 83,0 4,17 31,2 8,5 247 | 428 | 1,06 | 320 | 23,5 | 14,5
EKEA o5 1,98 0,34 1,07 | 056 | 1,23 | 0,28 | 0,08 | 2,25 | 1,53

KOHKYpCTBIK COPTChIHAY NMUTOMHHUII. ByJl NMHTOMHHUK CEJIEKIUSIBIK YACPICTIH asKTayIbl
Ke3eHi 0oJbill TaObLIaabl. KOHKYPCTBHIK HHTOMHHKTIH OapiiblK HOMEpJIEpl TaHAITBHIK JKaraaiia
OMOJIOTHSUIBIK KacHETTepl >KOHE INapyalbUIbIK—KYH/BI Oenrinepi OoiibiHIIA OaranaHansl. TynTeHy
JKOHE OallaybI3JIaHbII I1iCy KEe3CHJEPIHJIE TaHANTHIK Oarajiay KOHE COHBIH HOTHIKECIHE OaiaHBICTHI
xyprizineni. CopTrap sKaliibl XKaFaibl )oHe aypyJapMeH 3aiaiiaHybl OoibiHIIa Oaratan sl [16-17].

JKyMBICTBIH OpBIHAATY Mep3iMiHJe Oy TUTOMHUKTE 24 COPTYITi 3epTTENIi, ONapblH iIiH/e
164/99-4L, 2/07-4K, 9/06-6K copryirinepi 3epTrey KbUIAAPbIHIA,  KAIBINTACKAH aya paibl
JKaraaiibiHa KapaMmacTaH, OHIMAUTIK OOWBIHINA CTaHIAPTIIEH CAJIBICTBIPFaH/IA €NIeyJli KOCBIMINA OHIM
oepai, skau on 5,5-10,0 w/ra —ap1 kypanel. by skepne adita kety kepek, 2016 KbLIbl «TYNTEHY-
TYTIKTCHY»KE3€HI ©Te BUIFaIbl OOJJbI, TYCKCH >KaybIH-IIAIIBIH MOJIIEPi OpTalia KOIDKbIIIBIK
KOpPCEeTKIITeH 2,3 ece achlll TYCTi, MYHJIail aca bIIFA/BI aya paibl apra ericiHJie «KaTThl KapaKyihe»
aypYBIHBIH JIaMyblHa ceOern OOJFaHBIMEH, JKOFaphla aTallFaH TEHOTUITEp OYJI aypyFa KOrapbl
TO3IM/IUTINIMEH epPEeKIICICH]T.

BapnpIk ipikTenren yurinep api Kapai 3epTrey YIIiH )XHHAKTaJIbI.

Onan Oacka, 1 cyperke cait omapabiH 2017 KbUIIBIH CTPECTIK >KarJalbIHIa OHIMJILIIT
JKarblHaH OaChIMIBIFBI OAWKAIBI, OCKIHJEP OIpTEric KOKTEI IIBIKTHI, KEeIll KOKTEMT1 YCIKTepre jKoHe
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TYNTEHY Ke3eHIHAETi KYIITI aHbI3aKTapMEH 1IECKeH KYPFaKIIBIIBIKKA TO3IMILTITT HOTIKECIHAE OOIBI
[18-19].

MM
Ly (LT
s

0 - TOJIBIK MacaKTaHy Ke3eHiHAer1

a - 0aKpUIay NTUTOMHHUT1HIH JKaJIbl KOpiHici;
COpPTTap/IbIH aJlyaH TYPJIUIITi

Cyper 1 — bakpimay mUTOMHUTI

2 cypetke caii 2016 >xbUIbI €ry >KyMbICTapblHaH 0OacTajblll, MacakTaHy JQyipiHE ICHiH
CO3BUIFAaH BUIFAIIBI KE3€H JKa3JbIK JOHJI JAKbUIIApAbIH BereTanusuiblk aoyipiniH  10-15 kyHre

y3apybIHa ceder OOoJIbI.

Ll B[
LOPTUN Y
LU LT TP
B 1™

0) KOHKYpCTBIK COPTChIHAK ITUTOMHUT]

a) 1-m1i )KBUTFBI KOHKYPCTBIK COPTCHIHAK
JKaJbl KOpiHic

MTUTOMHHMTIHIH KaJIITbl KOPiHiCl

Cypetr 2 — KOHKYPCTBIK COPTCHIHAK ITUTOMHUT1
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Kecrte 2 — KOHKYPCTBIK COPTCHIHAY MMTOMHUTIHEH TaHIAJIFaH COPTYITUIEPIH CHUIIaTTaMackl,
2016-2018 xox.

Benrinepi Mmen kacueTtepi Ceip Apysi-cranmapt | 164/99-4K | 2/07-4K (Antein apaif)
MacakraHyra JIeHiHI1 Ke3€Hi, KYH 53 52 47
Beretanusisik ke3eHi, KyH 79 74 12
Jananbik eHrimTiri, % 80,5 80,6 78,5
OciMIiK OUIKTIT, CM 82,5 90,5 75,5
Conrbl OybIHAPAJIBIK Y3bIH/IBIFBI, CM 24,8 32,9 21,0
Macax Y3BIHIBIFBI, CM 7,8 7,5 8,0
Macaxkrarbl I0H CaHbl, JaHa 24,7 49,0 23,0
Onimzi cabakTap caHbl, JaHa./M> 422 367 420
1000 poHHIH calMarsbl, T 43,6 40,5 435
MacakTarsl JoH caJIMarbl, T 1,08 2,2 1,0
Ounimainiri, 1/ra 37,3 449 33,2

2
JKanayina sxanbIpaK ayaHbl, CM 2,89 3,54 2,75
TypaKTBUIBIFBL. IKBIFBUTYFA 9 9 9
ayaHbIH KYPFaKIIbLUIBIFbIHA 9 9 9
TaMbIp MIIPiKKe 1 1 1
KaTThl Kapakyiere 1 1 1
AKkybI3 Mesmepi, % 13,8 13,5 13,6
Kpaxman memmepi, % 58,3 59,4 58,5

3eprrey xyprizinred 2016-2018 sxpuiaapbl KOIUIEKIMSUTBIK MTUTOMHUKTEH (127), 2-111i sKBUTFbI
CENEeKIUSUTBIK MUTOMHUKTEH (46), Gakputay nuroMHurineH (60), KOHKYpPCTBIK NUTOMHHMKTEH (21)
alblHFaH  y3lIik yirutep «Kaszak eriHminK jKoHe OCIMIIK IIapyallbUIbIFbl  FBUILIMH-3EPTTEY
uHCTUTYTHDy JKILIC-HIH OMOXMMUSIIBIK Talljiay 3epTXaHACBHIH/A JIOH carachlHa TalIaHIbl, 3epPTTey
KBUIIAPBIHAA TYPAKThl cama KepceTkil OoibiHIIa akybl3 menmepi 14%-man sxorapel 25 copTyari
ipikren anbiHab! [20].

KopoiTeinabl: Kazakcranplk Apai eHIpiHIH Kypilll )KyHesepiHe oCiMIiK MapyambUlbFbIH
opTapanTaHibIpy VIIiH MaijajlaHaThlH JaKbLUIAApAbIH Oipl peTiHIe apHaHbl Ceri3TaHalThl KYpill
aybICIIANIbl €TiCiHE eHri3y alMaKTarbl Mayl a3bIFbl MOCEJIECIH ey IiH Oip OarbIThl. ApHaHbIH TY3Fa,
KYPFaKIIBIIBIKKA TO31M/I1 dKaHa COPTTapbIH IIBIFapy )KYMBICHI ©3 HOTIKECIH OepeTiHi co3ci3.
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PE3IOME

B onmHOW W3 TIaBHBIX MPOOJIEM COBPEMEHHOTO CEIbCKOXO3SIICTBEHHOTO IPOU3BO/JICTBA
SIBIISIETCSL CTAaOMIIM3aIMsl [TPOU3BOJCTBA 3€pHA JJIsi 0OecIieueH s MPOAOBOJILCTBEHHON 0€30MacHOCTH,
HECMOTpSl Ha KIMMAaTHYECKHE W3MEHEHHUs. 3/1eCh TJIAaBHYIO pOJIb WIPAET YpOKaHOCTH COPTOB
CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYp. B CBSI3M ¢ 3TUM OCHOBHOHM 3ajjauell mepe]] CelleKIHOHEpaMU
SBIISIETCSl CO3[aHNe TeHO(OH/Aa CEeNbCKOXO3IWCTBEHHBIX KYJIBTYP, YCTOMYMBBIX K KIUMATHUYECKUM
M3MEHEHUSM TUTaHEThI U HeOIaronpuaATHEIM (paKTOpaM OKpYIKaloIIel cpebl (3acyxe, 3aCOIeHHOCTH U
HU3KHAM TeMIIepaTypaM), BBI3BAHHBIM JIESITEIILHOCTBIO YEJIOBEUECTBRA.

B mnocnennue romel B Takux crpaHax, kak CIIA, Kanana, Aurnusa, Wuaus, Mekcuka,
Asctpanusi, CaynoBckast ApaBusi 1 CHpHsl aKTUBHO BEIyTCSl pabOThI TI0 M3YYEHHIO YCTOMYHMBBIX K
BBIPALIMBAHUIO KYJIBTYp M HMX COPTOB Ha 3acCOJIEHHBIX IOYBaX. B CBA3M C KIMMaTHYECKUMHU
M3MEHEHUSIMU Ha 3€MHOM IIape M HeOJIaronpusTHHIMH (DaKTOpaMH OKPYKAroOLIeH cpensl, MPOBOIS
KOMIUICKCHBIE HCCIIC0OBAHUSI MUPOBBIX KOJUICKIIUH, OYEHb BaXKHO CO3/1aBaTh HOBbIC (DOPMBI SUMEHS,
aJanTHPOBAaHHBIE K CTPECCOBBIM YCJOBHSAM, HCIOJNB30BATh M COXPAHATh MX B TPaJAMLHUOHHON
CeJNIEKIIMM 71l TIPOM3BOJACTBA HOBBIX COPTOB C CENIEKIIMOHHOW TMpOrpaMMON, a Takke OBITh
aJaNTHPOBAHHBIMA K MECTHBIM ITOYBEHHO-KITMMATHYECKUM YCIOBHSM.

J1st mpon3BOICTBA BEICOKOYPOKAHBIX COPTOB, aJallTHPOBAHHBIX K 3aCOJIEHHBIM [TOUYBEHHBIM
ycnoBusiM  Kaszaxcranckoro Ilpmapanbs, TpOBOJATCS HUCCIENOBAaHUS 10 YCTOMUMBOCTH MX
TEHETHIECKOTO MaTepraia K aOMOTHIECKAM U OMOTHIECKUM (DaKTOpaM.
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ECTECTBEHHOE BO30OBHOBJIEHUME JIYBA YEPEIHIYATOI'O B IOMME PEKH YPAJI
3ATTAJTHO-KA3AXCTAHCKOM OBJIACTH
NATURAL RENEWAL OF PEDUNCULATE OAK IN THE FLOODPLAIN OF THE URAL
RIVER IN THE WEST KAZAKHSTAN REGION

AHHOTALUSA

Llenbro MCClIeIOBaHUH SIBIISJIOCh €CTECTBEHHOE BO300HOBJICHHE Jy0a UuepeiryaToro B moime
pexu Ypan 3amagHo-Ka3zaxcranckoi oOnactu. TpaBsiHasi pacTUTEILHOCTD MOHMBI pa3HOOOpa3Ha Mo
BUJIOBOMY COCTaBy. B JyOOBBIX HacaXJICHHSIX MPeoOJaJaloNMMH TpaBaMU SIBJISFOTCS JIAHJIBIII,
eXeBHKa, KocTep Oe30CThIN, BEHHHMK Ha3eMHbIH U apyrue. [log momoroMm ay0OBBIX HacCaXIEHHUH C
nostHoTol 0,7, KOoNmM4ecTBO pacTeHuit cocrasiser 26,7 — 35,9 wr./M?, a Ha BEIpYOKax IMpH TOJHOTE
0,5 atoT mokazarens yeemuumBaercs a0 36,0 — 46,9 ./ mP. IIponiecc HapacTaHus KOJIWYECTBA
TPaBSHOT'O TIOKpOBa OOBsCHSETCS TeMm, 4to mpu mnosHore 0,5 moa mosjoram Jjeca co3maroTcs
0JIarONPHUATHBIC CBETOBBIC YCJIOBUS IS pOCTa pacTeHuil. JIeCOBOCCTAaHOBICHHE CIIEAYET HPOBOIUTH
TakuM 00pa3oM, YTOOBI CYIIECTBEHHO IIOBBICHTH YCTOHYMBOCTH BHOBB CO3/[aBacMbIX JyOpaB K
HEOIaronprsITHEIM (PaKTOPOM Ha TEHETHKO-CEIEKIIMOHHOW OCHOBE, (hOPMHPOBATH MX CMEIIaHHBIMU
10 COCTaBy, C WCIIOJIb30BAaHHEM TMOTEHIIMAa €CTECTBEHHOTO CEMEHHOTO BO300HOBIEHHWS 1Ty0a W
COITYTCTBYIOIIMX TIOPOJI.

ANNOTATION
The aim of the research was the natural renewal of the oak petiolate in the floodplain of the
Ural River in the West Kazakhstan region. The grass vegetation of the floodplain is diverse in species
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composition. In oak plantings, the predominant grasses are lily of the valley, blackberry, bonfire,
ground vejnik and others. Under the canopy of oak plantations with a fullness of 0.7, the number of
plants is 26.7 — 35.9 pcs./m?, and on cuttings with a fullness of 0.5, this indicator increases to 36.0 —
46.9 pcs./m?. The process of increasing the amount of grass cover is explained by the fact that when
the forest is full, favorable light conditions for plant growth are created under the forest canopy.
Reforestation should be carried out in such a way as to significantly increase the resistance of newly
created oak forests to adverse factors on a genetic and selective basis, to form them mixed in
composition, using the potential of natural seed renewal of oak and related species.

Knwueevie cnoea: noumennvie neca, ()y6 yepewuamolil, nodpocm, ecmecmeeHHoe
60300H06/CHLe.
Key words: floodplain forests, guercus robur L, undergrowth, natural regeneration.

Beenenne. Pa3sutue jgecHoro xo3sicTsa B 3amagHoM Kaszaxcrane mMeeT oco0oe 3HaueHHE,
TaK KaK 3TO OJIMH U3 MOCIEIHUX PETHOHOB Pecmy0nnku o o0beMy jiecHOTro GoHIa.

Jly0 sBisieTcsl CBOeOOpasHbIM SHIACMHKOM 3amnajHo-KazaxcraHckoit oOnactv, IMUIOMAib
KOTOpOro cocraByisier okojo 1384 ra w wWrpaer posb 3KOJOTMYECKOTO KapKaca TEpPUTOPHH,
BBIMOJIHSICT Ba)KHbIC MOYBO3AIIMTHBIC, BOJOOXPAaHHBIC, CAHUTAPHO-TUTUEHUYECKUE U  BOJO-
peryaupymoume QyHKINN.

EctecTBenHOE 16COBO300HOBICHUE JYOOBBIX JIECOB P. Ypal TECHO CBI3aHO C OCOOCHHOCTSIMHU
THJIPOJIOTHYECKOTO PEXKHMa, YCIOBHSIMU TPOHM3PACTAHHUSI MECTOOOUTAHWH, KOTOpPHIC OMPENENISIOT
XapakTep ITHX YCIOBUI M CBETOBOH PeXHUM HacaxIeHUH. LIMKINYHOCTh MAaBOJKOBBIX BOJ BIHMCT Ha
€CTECTBEHHOE BO30OHOBIICHHE U XapaKTep POCTa BCEX HACAKACHUI MOMMBL. DTa mpobiieMa u3ydanach
MHOTHMH YYEHBIMH, TIPE/JIAraIiCh IyTH €€ PEIICHUS B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

Tak, IT.A. Anekcees [1], M.®. KopoTbko [2] npuxo/sT K BEIBOY, 4TO TyOOBBIE Jieca XOPOIIO
BocctaHapiauBatorcst mox mogorom; O.I. Smmos [3], M.M. Opmos [4], b. T'ysosckwmii [5],
I'.®. Mopo3oB [6] oTMmedaroT MPUYKMHON HEBO30OHOBISIEMOCTH JIECHBIX HACAKICHUI OTCYTCTBHE
yxoma 3a wmonoaeiM moapoctom nayba; H.K. Orapk [7], Bpaymemopdep [8]. K. Orapx [7],
Bpaynenopdep [8] u npyrue cumraroT, 4TO OCHOBHOW MPUYUHON Mepexojia AyOOBBIX HACAKICHUN B
MSITKOJIMCTBEHHBIC SIBJIIETCS BHIOOpOUHAs pyOKa jy0a M HEyMEPEHHBIN BBINAC CKOTA U JICSITEBHOCTh
JIeCHBIX KUBOTHBIX [9-19].

HeoOxomumo ucmons30BaTh camoceB jay0a OT HPOMOJIKA MYTEM 3allUThl, 00s3aTeJbHOrO
yxona mocne pyOku. [losromMy B Hacrosiiee Bpemsi OOJbIIOE 3HAYCHHWE HMEIOT JIOJTOCPOYHBIE
9KCIIEPUMEHTHI TI0 U3YyUeHHIO d(PGEKTUBHOCTH PA3IUUHBIX CIIOCOOOB IIIaBHOW PYOKH JUIsi OCHOBHBIX
J1€CO00Pa3yIOMINX TTOPOI.

N.C. MenexoB [20] mummer: "Korma ™Mbl TOBOpUM O BBIpAIMBaHUHM 1y0a, HEIb3s
OrPaHUYMBATHCS TOJBKO MCKYCCTBEHHBIM BOCCTAHOBIICHHEM. Peub OJKHA HATH TaKKe O pa3padoTKe
3¢ ()EeKTUBHBIX METOJIOB €CTECTBEHHOI'O BO30OHOBJICHHS. B CBS3M C 3TUM B HACTOSIIEE BpeMsi BCE
OoJiblliee 3HAYEHUE MPUOOPETAIOT METOJAbI PYOOK C HAMMEHBIIMM HApYIICHHEM JICCHOW CpEbl.
B orHomeHnum 1y0OBBIX JIECOB  II€J€COO0pPa3HO  PacCMOTPETh BO3MOXKHOCTH  NPHUMEHEHHMS
BbIOOPOYHBIX, MOCTENEHHBIX M APYTHX METOA0B pyOok. OnmHako ycmex Jro0oro Meroja NepBUYHON
pyOKH CBSI3aH C MPUMEHEHNEM TIPOPEKUBAHUS TyOa.

Matepuanbsl M MeTOAMKA MccJeloBaHMil. EcTtecTBeHHOE B0O300HOBIEHHE AyOOBBIX
HaCaKAECHUI M3ydald I0J IOJIOTOM JIECOOOpa3yoLMX OPOA U Ha BbIpyOKax, CAaHMTapHBIX pyOKax.
[Noanecok Ha MPOOHBIX MIOMIAISNX MO MOJOrOM AYOOBBIX HACAKACHUH YUHTBHIBAICS Ha IJIOMIATKAX
pasmepom 2,0 x 50 M, KoTOpble OBLIM paBHOMEPHO pacIpeeseHbl Mo NpoOHOW IuIomaau, Ha
paccrosiaun 10,0 M npyr OT Jpyra, 4To 0OecreurnBaio MOMHbBIH yueT Ha 5% rmoria .

BnusiHue crocoOoB M TEXHONOTHH PyOOK Ha MPHKMBAEMOCTh IMOAPOCTa M JUHAMHUKY HX
YHUCJICHHOCTH Ha NPOOHBIX IUIOMIAJSX C MPOBEJCHHBIMH PYOKaMH ONpEACIsUTM MO TPEM I10JI0CaM
mmprHoi 2,0 M, 0JTHa M3 KOTOPBIX ObUIA 3aJI0’KeHa B cepeMHe POOHOH momaay, a ase B 20 M oT ee
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KOpPOTKHX CTOpoH. Kakmas momoca Oblia pas3zieneHa Ha JENSHKA [UIMHOM S5 M. DTH ydYacTKH
UCTIONIb30BAIIUCH JIUISI TIOICUETa MOJIECKa.

PesyabTaTtel u oOcy:xkmenume. Jlns u3yueHMs JMHAMHMKMA ~KOJIMYECTBA IIO/IPOCTA B
€CTECTBEHHBIX JIPEBOCTOSX y0a, pa3IMvaroIInuXcsl 0 COCTaBy, BO3PACTY U MOJHOTE, ObLIO 3aJI0KEHO
16 nenstHOK, Ha KOTOPBIX B TEYCHUE TPEX JIET ONPEIEIISUTN OO0 MOPOCTa MO BUIAM, IEPEBO/IS UX Ha
SNUHMIYY TUIOMIATN M ONpenessis WX MpOIeHTHoe cooTHomeHne. Kak BuaHO n3 Tabmmusl 1,
€CTECTBEHHOE BO30OHOBIIEHHE TI0/T IOJIOTOM MaJOHAPYIIEHHBIX JIECOCEK MPETEePIIeBacT 3HAYNTEIILHbIC
U3MEHEHUs. DTO O6T>SICHSICTCH TEM, YTO AAaHHBIC APEBOCTOU ABJIAIOTCA JOCTATOYHO 3PCJILIMU H I10-
pa3HOMy BIUSIIOT Ha (POPMHUpPOBaHKE IMojyIecka. Tak, ¢ yBelInYeHHEM BO3pacTa JApPeBOCTOEB (MPOOHBIC
wiommaau 1-3) B 4MCThIX AyOOBBIX APEBOCTOSIX YBEIUYUBACTCS KOJIMYECTBO MOIECKa. DTO FTOBOPUT O
TOM, YTO B 3pEIbIX JPEBOCTOSX JOCTYN CBETa K IOJJIECKY OOJBIIe, YeM B MOJIOJBIX (IIpOOHBIE
wiomanan 15-16). TIpobeasr B KpoHax o0OpasyrOTCs H3-3a YCOXINWX BETBEH ¥  MeHbIIeH
OOJINCTBEHHOCTH JPEBOCTOSA. 37eCh KOJMYECTBO IOJUIECKAa B CpeJHEM cocTaBwio 89 ITyk, 1o
CpaBHCHUIO C MOJIOABIMU APEBOCTOSAMHU, I'IC UX KOJIUYECTBO JOCTUTACT 61 IOTYKH.

Ta6nnua 1- CpeL[Hee KOJHUYCCTBO MOAPOCTA IO/ ITOJIOrOM ILy6OBI>IX APCBOCTOCB

P
i = = § g % B ToM 4ucie o
E g é % o 5 g S s 0 nopoaam, mr./% Bcero
%% &% §§ g = gé)ga Ha lra,
g2 = = o § I § 52 Tonous, oIt
= = = 5= Lé Jy6 | Bsz | kieH u
S E Ipyrue
75- 89 30,0 | 14 45
5-29 1-3 10J+Tu 77 0,6 100,0 337 | 15,7 50.6 978
Cpennue Halra 330 | 154 494
6-50 70- 87 30 7 50
654 | 4° 101 g2 | °°| 1000 |345|80 | 575 | °F
Cpennue Ha 1l ra 330 | 77 549
50- 61 29 15 17
10-3 15,16 101+Bru 52 0,7 100,0 475 | 24.6 27.9 670
Cpennue Ha 1l ra 319 | 165 186
8-19 6-10 %;“g”;lfﬂz"‘;‘ 60- | o5 77 24 | 18 35 846
8-21 11-14 To+ Tq+133rn) 62 100,0 31,2 | 23,4 454
Cpennue Ha 1l ra 264 | 198 384

B uuncteix ay0oBBIX HacaxaeHusx ¢ mosHotou 0,7 (mpoOHbie miomann 15-16) moapocra
nyba B cpegHeM Obu10 29 1mITyK, a ¢ nmosHotoi 0,6 nx kojsuvectBo yBeauuniaock Ha 4,3%, B TO Bpems
Kak B JyOOBO-TOIIONMHBIX HAacaxaeHUAX ¢ monHoToi 0,5 (mpobusie miomaau 6-14) sToT mokasarens
causwica Ha 20,0%. B uncThix gy00BBIX HacaXACHHUSX IOJ TOJ0oroM pociio B cpenHeM 30 n1y0oB Ha
mojor, Wi 33-34% ot 00IIero KojiMdecTBa, TOrNa KaKk B CMEIIAHHBIX HACAXKICHUAX KOIHYECTBO
nyboBoro nojytecka causmiock Ha 20%. B nepeBojie Ha 1 ra cpeiHee KOIMYECTBO JIyOOBOTO MOJIjIecKa
101 TIOJIOTOM JTyOOBBIX HacaxieHuid coctaBisger 320-331 mTyk, a B CMEUIaHHBIX HACAKICHUSX Ha
20,0% menble.

Ha pucynke 1 npelcTaBiIeHbI TIOKa3aTelId €CTECTBEHHOTO BO30OHOBIICHUSI U JOJIS JIPEBECHBIX
IOpOJI B 3TOM TIPOIIECCE B 3aBHCHMOCTH OT TIOJHOTHI HacaxJeHuWi. HamOosbliiee KOJIMYECTBO
MOJIJIECKa Ha TPOOHBIX IUIOMIAJIAX COXPAHWIOCh B HacaxjeHusx c¢ noiHoroi 0,5-0,6, rae wux
kosmdectBo cocraBmiio 88-90 mTyk, a ¢ yBelMm4eHrueM mosHOTH 70 0,7 X KOJMYECTBO YMEHBIIHIIOCH
Ha 29,9 1 31,5% coOTBETCTBEHHO.
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MonHoTa HacaxkaeHUM

PI/ICYHOK 1- CpeL[Hee KOJHNYCCTBO IMOAPOCTA B 3aBUCUMOCTH OT IMOJIHOTHI B ,I[Y6OBI>IX
n )IYGOBO'TOHOJICBBIX JAPEBOCTOAX.

[lomnecok w3 nyba moj monoroM yOOBBIX HacaxaeHWd cocraBmsun 33,7-47,5%, a B
CMEIIIAHHBIX HACAKIACHUAX MX KOJIMYECTBO CHU3MIOCH 10 31,2%. [lons Tomossi, KieHa U JAPYTUX
BHUJIOB B MOJIJIECKE yBenuumiach 1o 45,4-57,5%.

CpaBHuBasi o0Iee KOJIMYECTBO IOAPOCTa Ha MPOOHBIX IUIOIMIAASX C MAcCIITabOM OIICHKH
€CTECTBCHHOTO BO300HOBJICHHUS, MOKHO OTMETHUTB, YTO IPOIIECC JICCOBOCCTAHOBJICHUS B TyOOBBIX
Jecax UAET OuYeHb CJIa0o, MOATOMY HEOOXOIMMO MPOBOIWTH NEPBHUYHBIC PYOKH, CIIOCOOCTBYOIINE
CO3/IaHNI0 HanOoJiee ONMTUMAIBHBIX IKOJOTHIECKUX YCIOBHU IS pOCTa TOAPOCTa OCHOBHOM ITOPOJIBI
- 1y0a deperryaroro.

EcTtecTBeHHOE BO30OHOBJICHHUE B JyOOBBIX HACAKICHUSIX IOCIIC PYOKH M3ydaloch B TCUCHHUE
TpeX JeT, MOJyYCHHbIE PEe3yNbTaThl MO TOJaM HAOJIIOJCHUNA TPUBEICHBI B MPHIOKCHHU, & MbI B
Ta0JIMIIE MPEJACTABUIIM CPEIHUE [T0KA3ATEIN HACAKICHUH.

N3ydass ecTecTBEHHOE BOCCTAHOBJICHHE IIOJJIECKa IOCiae PYOOK, HaM CTaji0 $ICHO, YTO
BHEJIPEHUE OIIPEJICIICHHBIX METOJ0B PYOOK HE JaeT IOJOXKHUTEIbHBIX PE3yJIbTaTOB, MOKa HE OYIyT
pa3paboTaHbl JIECOXO3SMCTBEHHbBIC MEPONPHUSATHSI, HANIPABJICHHBIC HA COXPaHEHHE IMOJJIeCKa IIIaBHBIX
OPO/I.

AHanu3upysi KOJIMYECTBECHHBIC N3MEHEHUS TMOJIJIECKA HA MPOOHBIX IIOMIAJIAX MOCIE BRIPYOKH
(tabnuria 2), MbI HabmoMaeM Ci1adyio AMHAMUKY BOCCTaHOBIEHMs. HabmromaeTcs n3MeHEHHe coCTaBa
HACaXKJICHUH - TOTIOJIb, BSI3 M KJICH nipeoliiaatot HaJl ;yooM. UnciaeHHOCTh Bsi3a KoeoueTcs ot 36,5%
10 63,8%, B cpeanem 50,1%, Tomnosist u kieHa ot 25,7% 1o 58,1%, (B cpennem 41,9%), B To BpeMs Kak
YHCIICHHOCTh Jy0OBOro Tojiiecka coctapisier Bcero ot 4,2% no 18,6%, B cpeanem 11,4%.
(PucyHok 2).

KonmuecTBo moapocTa ayda Ha MpoOHBIX IIIoMAaix coctaBuio 4-14, a Bs3a, Tomnoms, KieHa,
coorBercTBeHHO, 27-60 m 18-43 mrryk (Tabm. 2). CrmemoBarenbHO, B CpeaHEM Ha OJHON TPOOHOI
om@aau mnpouspacraet 8,7 mTyk Jy0OBOro MOJUIecKa, 4YTO B MepeBojie Ha 1 ra cocTaBisier
38 sK3eMILTApOB.

KoHeuHbIM pe3ynbTaToM HawboJjiee MEepCIeKTUBHBIX METOJOB PYOKH SIBIISICTCS HAlMYWE Ha
BBIpYOKaxX HaJEKHOTO IMOJPOCTa, KOTOPBI MOMET YCIEIIHO pacTH M 3aMellaTh MaTEPUHCKUN
JPEBOCTOM.

JlecoBOJICTBEHHBIE MEPONPUATHS W PYOKH yXoOJla JIOJDKHBI TPOBOJUTHCS IO IEJIEBBIM
porpaMMamM,  TO3BOJSIFOIIUM  COPMHUPOBATH  ONTHUMAIBHYH  CTPYKTYPY  HACaXKICHHHU,
00eCNeYHBAOIIYI0 HMX MaKCHUMAJIbHYIH MPOJYKTHBHOCTh M YCTOMYMBOCTH K HEOJIArONMPHSITHBIM
(haxTopam.
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Tabnuna 2 — EctecTBeHHOE BO30OHOBJICHUE B JIYOOBBIX IPEBOCTOSIX MOCIE PYOKH

CocTaB HaCKICHUS g B ToM unciie mo nopoaam
£ £
) I 8 '8 &
5 < § = 2 % ga 2 Bcero
S o) 5 S S H OIIOJIb,
5 A e E Ao Hocze g 5 5 5 y6 | Bss KJICH U 1ra,
o = o = py6KH P}’6KH 8 o S o
< <! 3 == JIpyrHe IIT
> &
&g
O =
5 K sic
1-5 ’ 78,0 14 30 34
12-27 10J1+T6 41BIF[H 15- 100,0 179 | 385 436 881
Cpennee Halra | 158 339 384
9Brn
14
13-48 6-9
7Brn 70,,0 13 39 18
27-52 | 11-12 101 3T6 17-19 100,0 186 | 557 257 791
39-7 15
7Brn
2To 1l [0
Cpennee malra | 147 | 441 203
32-29, 10/1+Br 15-17 94,0 40 | 60,0 30,0
s052 | 1316 irg | 10Bm 1000 | 42 | 638 | 320 | 1992
Cpennee Ha 1l ra 45 678 339
101 5T63B
17-6 74,0 4,0 27 43,0
343 10,14 | +T6+B3 | m2 J110 | 15-17 100,0 54 | 365 581 836
I T6
Cpenanee Ha 1l ra 45 305 486

HecmoTpsi Ha Mepbl TIO YJIYYIICHHUIO COCTOSIHUSI JyOOBBIX JIECOB W TIOBBIIICHUIO UX
MIPOJyKTUBHOCTH, WX CAHUTAPHOE COCTOSHUE OCTAeTCs HEYJIOBJICTBOPUTENBHBIM. B pesynbrare
IJI0IIa/1b AyOOBBIX JICCOB 3a IMOCJICIHUI PEBU3NOHHBIN MTEpHOo coKpaTtuiach Ha 145,6 ra wiu Ha 9,5%.
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Pucynok 2 — EcrecTBeHHOE BO30OHOBJICHHE B JyOOBBIX HACAK/CHHSIX TIOCIIE BEIPYOKH Jieca

Jnst ymydmieHust coCTOSHUS TyOOBBIX JIECOB, YBENMYEHHS HX IUIOMAAA HEOOXOINMO
MPOBOJIUTH KOMIUIEKCHBIE MEPONPHUATHS IO MOCTEIEHHOM, MOJTAMHON 3aMEHE JIECHBIX HACaKICHUU
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HCKYCCTBEHHBIMH CEMEHAaMH M ITIOCAJJOYHBIM MaTepHalOoM MECTHOTO IPOUCXOXKICHUS C JyYIINMH
HaCJICACTBCHHBIMU CBOﬁCTBaMH, T.C. INPUMCHATH HaI/I60Hee 3(1)(1)6KTI/IBHI>IC METOABI W TCEXHOJOI'MH
BBIpAIMBAHUS KYJIBTYD AyOa.

3akaouenue. B 4ucThix AyOOBBIX HacaxkaeHusx ¢ monHoroi 0,7 cpemHee KOTUYECTBO
moapocta Ayba Ha TpoOHOW momaam coctaBmser 29 mT, npu momHore 0,6 wWx KommdecTtBo
yBennuunBaetcs Ha 4,3%, a B CMEIIaHHBIX HACAK/ICHUSIX 3TOT IoKasarenb cHmwkaercs Ha 20,0%.

CpeHee KOJIMYeCTBO MOJIPOcTa ayda IMoJI MOJIoroM JyOoBbIX HacaxkiaeHui coctaBuiio 33,0%,
a ydJacTHE TOIOJICH, BA30B, KJICHOB M JIPYT'MX BUJOB B IOJPOCTE YBEIMUMIOCh U cocTaBuio 57,5%.
31ech HEOOXOAMMO MPOBOIUTH PYOKH yXOAa, KOTOPBIE CIIOCOOCTBYIOT CO3MaHHIO ONTHUMATBHBIX
9KOJIOTUYECKHX YCIOBHHI JUTS pOCTa MOAJIECKa OCHOBHOTO BHIA - Ay0a.

KonunuecTBeHHbIC U3MEHEHUS, TIPOU3OLICIIINE MTOCIe PYOOK, OKA3bIBAIOT, YTO y4acTHE Bs3a
B COCTaBe JIEPEBbEB yBEIMUYMIOCH B cpeaHeM Ha 48,6%, tomons, kieHa u apyrux Bunos 10 39,8%,
TOTJa KaK KOJWYECTBO AyOOBOTO MoIpocTa coctaBmiio Bcero 11,5%, wmm B mepecuere Ha 1 ra -
98 equHwMIL.

Jlnst coxpaHeHHs] HauOOJIBIIETO0 KOJIMYECTBAa yOOBOTO TMOjJIecCKa HEOOXOIUMbI MEpPhI IO
YXOJIy 32 JIECOM H COJICHCTBUE €CTECTBEHHOMY BO30OHOBIICHHUIO ISl YCIICIIIHOTO POCTa Ay0a.

B neiax 0T60pa U COXpaHCHUA LCHHBLIX TCHCTHUYCCKUX KadCCTB HaCﬂ)K}:[eHI/II\/'I CO31aHbI
TeHETHYECKHe pe3epBarhl Ayba Ha muiomaan 35,3 ra U MOCTOSIHHBIC JICCHBIE CEMEHHBIC YYacTKU Ha
rromaay 10,2 ra, Ha KOTOPBIX MPOBOASATCS JIECOXO3SICTBEHHBIE U JIECO3AIIUTHBIC MEPOTIPHSTHS.
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TYWUIH

3eprreyain Makcatel bateic Kasakctan oOmpickl Opain e3eHiHIH >KalblIMachlHIa €MEHHIH
TaOWFHU JKaHAPYBI 00BN TaObUTa bl JKabUIMaHBIH IIONTECIH OCIMIIKTEPl TYPIIK KYpambl OOHBIHIIA
op typii. EMeH ekmenepinae OackiM IIONTEp adKaNThIH alaHbl, Kapa OYJmipreH, Koctep O0e30CTHIH,
JKEp KaMbIChl XoHe Oackamapsl Oorbim Tabbutansl. JXyauaeirsl 0,7 eMeH ekmenepiHiH OaypailbiHaa
ecimikTep canbl 26,7-35,9 mana/M® Kypaiiisl, al aFalbl Keciares xepiepae xKyanasest 0,5 Gonrania
oy kepcetkim 36,0 — 46,9 nana/mM>-re neifin yirasiibl. 11lern kaMbUTFBICBIHBIH CAaHBIHBIH 6CYy TPOIIeci
tonbIkThIK 0,5 OosFaHma, opMaH MIATBHIPBIHBIH AaCThIHJA OCIMJIKTEPAiH ©cCyiHe KoJaiibl JKapbik
Karaalnapbl )KacalaThIHABIFBIMEH TYCiHAIpIeai. OpMaHabl KaJblHA KENTIpy/li KaHaJdaH KypblIaThlH
€MEH aFallTapbIHBIH T€HETUKAIBIK-CEIEKIIMSIIBIK HETi3/Ier1 KOoJaichi3 (pakTopra TO3IMIIIITIH eaoyip
apTTHIpaThIHAAM, OJapIbl KYpaMbl OOMBIHIIA apajac, eMEHHIH JKOHE 1Iecre TYKbIMIApAbIH TaOWFH
TYKBIMIBIK JKaHApPYBIHBIH OJICYeTiH TaijanaHa OTBIPBIT KaJIbINTACTBIPATBIHAAW €Till JKYprizy
KEpeK.
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MOP®OMETPUYECKHUE U PBIBGOBOJHBIE IIAPAMETPbI POCTA MOJIOAHU
OCETPOBBIX PbIb KACHIUCKOM MONYJIALMU B YCJIOBUSIX PET'YJIUPYEMBIX
CUCTEM
MORPHOMETRIC AND FISH-BREEDING PARAMETERS OF THE GROWTH OF
JUVENILE STURGEON FISH OF THE CASPIAN POPULATION IN THE CONDITIONS
OF REGULATED SYSTEMS

AHHOTAIUSA

B nanHOI cTaThe paccMaTpUBAIOTCS BOMPOCH BBIPAIIMBAHUA MOJIOAM OCETPOBBIX PHIO B
perymupyembix ycioBusix (Y3B). OObekToM ucCcienoBaHUsl SBISETCS MOJOAb OCETPOBBIX PBIO
Kacnmiickoii momynsinuu: 6emyra, cTepisiib, pyCCKUi oceTp, HIUII.

B Hacrosmme BpeMs B aKBAKJIBTYPHBIX KOMIUIEKCAX B PETYIHPYEMBIX YCIOBHSX HadaThl
paboTbl 10 (QOPMUPOBAHMIO PEMOHTHO-MATOUHBIX cTa] (PMC) 4YMCTBIX BHIOB OCETPOBBIX PBIO.
Heo0xomumocts  dopmupoBanusi PMC  4HCTBIX  BHAOB  OCETPOBBIX  PBIO, IMPOAMKTOBAaHA
MEePCTIEKTUBAMH TIOJYYeHHUS 3aKa30B OT HEApAIob30BaTeNell 10 3apbhIOJIEHNI0 eCTECTBEHHBIX
BOJIOEMOB B IIEJISIX NPOBEICHHS KOMIICHCALMOHHBIX Pa0OT, a TaKKe BO3MOXKHOCTBIO YYacTHs B
l'ocynapcTBeHHOM 3aKase 1o 3apbIOJICHHUIO.

Pa3Hble BHIBI OCETPOBBIX PBIO 3HAUMUTENBHO OTIMYAIOTCA IPYr OT APYyra TEMIIAMU POCTa,
CKOPOCTBIO IIOJIOBOTO CO3PEBAaHUs, APYTUMH OHMOJOTMYECKHMMU OCOOCHHOCTSIMH. [ BIpamuBaHus
OCETPOBBIX B YCJOBUSIX HWHIYCTPUAIBHBIX XO3SIMCTB C 3aMKHYTBIM LHKJIOM BOJOCHAOXKEHUS
HEOO0XOIMMO MOAOMUPaTh BUABI, OTBEYAIOIINE KOHKPETHBIM LEJISIM SKCIUIyaTalud pPbIOOBOIHOIO
MIPEANPUATHS.

B nanHoM MaTepuase HpuBeeHbl Pe3yIbTaThl CPABHUTEIBHOTO aHalh3a MOPPOMETPHUECKHE
1 ppIOOBOHBIE TIOKA3aTeJIEH POCTa MOJIOIU OCETPOBBIX PBIO: Oeyra, cTepisab, pycCKUi OCeTp, LIMII
B YCJIOBUSIX peryiupyemMbix cuctem (Y3B).
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ANNOTATION

This article deals with the issues of growing young sturgeon fish in regulated conditions. The
object of the study is the juvenile sturgeon fish of the Caspian population: beluga, sterlet, Russian
sturgeon, thorn.

Currently, work has begun on the formation of repair and breeding herds (RMS) of pure
sturgeon species in aquaculture complexes under regulated conditions. The need to form the RMS of
pure species of sturgeon fish is dictated by the prospects of receiving orders for the stocking of natural
reservoirs in order to carry out compensatory work by subsurface users, as well as the possibility of
participating in a State order for stocking.

Different types of sturgeon fish differ significantly from each other in growth rates, the rate of
puberty, and other biological features. For the cultivation of sturgeon in the conditions of industrial
farms with a closed water supply cycle, it is necessary to select species that meet the specific goals of
the operation of a fish-breeding enterprise.

The presented material presents comparative data on morphometric and fish-breeding growth
indicators of juvenile sturgeon fish-beluga, sterlet, Russian sturgeon, thorn in the conditions of
regulated systems.

Knrouesvle cnoea: ocemposvie puibvl, Oenyea, wiun, pycckuil ocemp, Cmepisiob,
eblpaujueanue MOJZO@M, pezyaupyemble cucnemal.

Key words: sturgeon fish, beluga, spike, Russian sturgeon, sturgeon, breeding of juveniles,
regulated systems.

Beenenne. Pexa VYpan sBinsercs uacTbio apeana oOutanus Kacmumiickodl momynsoun
OCETPOBBIX PBIO. B mpexHue BpeMeHa OTAEIbHBIE HK3EMIUIPbI OCETPOBBIX PHIO MOJHUMAINCH IO
VYpany no Openbypra, mo Cakmape 10 yctbs bonsmmoro Hka, mo Mnexy no Conb-Unerka. M3BecTHBI
3axojibl Oenyru B mputok Wieka bonbiyo Xo0y, a takoke B YTBY 1 Yaras [1].

B pesynprare mccnenoBanuii cpeanero teueHus peku Ypan B 2015-2018 rr. Bo B3sTBHIX
npobax HE OTMEYEHO MOIIOJU OCETPOBBIX PBIO. DTO TOBOPUT 00 OTCYTCTBHM HX MPUPOJIHOTO
BOCIIPOM3BO/ICTBA HAa TAHHOM ydacTKe peku [2].

B mensix xkommeHcanuu yObUIM MOMYJISIHUM OCETPOBBIX PHIO B pe3yibTaTte OECKOHTPOJIBHOTO
JoBa (OpakoOHbEPCTBO) HEOOXOAWMO HPOBEACHHE MCKYCCTBEHHOTO BOCIIPOM3BOJICTBA — 3apBIOJICHHE
CpeHero TeYeH s MOJIOIbI0 OeyTH, mmna, ocerpa [3].

B nacrosimme Bpemst B akBakiabTypHOM Komiuiekce TOO «Y4eOHO-HaydyHBIH KOMIUIEKC
OTIBITHO-TIPOMBIIIUIEHHOTO TIPOU3BO/ICTBA aKBaKYyJIbTYPhl» B PEryJIUPYEMbIX YCIOBHUIX Hau4aThl PaOOTHI
1o (hOPMHUPOBAHUIO PEMOHTHO-MaTOUYHBIX cTa]] (PMC) 4HCTBIX BUIOB OCETPOBBIX PHIO.

PasHbie BHJIBI OCETPOBBIX PBIO 3HAYMTENHLHO OTIMYAIOTCS JIPYT OT JIpyra TeMIIaMH POCTa,
CKOPOCTBIO IIOJIOBOTO CO3PEBAHUs, APYTUMH OHMOJOTMYECKHMMHU OCOOCHHOCTSIMH. st BhIpamuBanus
OCETPOBBIX B YCJOBUSIX HWHIYCTPUAIBHBIX XO3SICTB C 3aMKHYTBIM IIMKJIOM BOJOCHAOXKEHUS
HEOOXOJIMMO TOJIOUPATh BWJBI, OTBEUAIONIME KOHKPETHBIM IEJISIM OSKCIUTyaTallid PBHIOOBOTHOTO
npeanpusitus [4, 5].

Poct ocerpoBbIX pHIO ompelesnieH TeHEeTHYECKH 3aKpeIUICHHBIMH aJalTalusMd. JTH DPbIObI
BeChbMa IUIACTUYHBI K YCIOBHUSIM CPEIbl U OTJIMYAIOTCS OBICTPHIM POCTOM (IIPOXOJHBIE BHJBI U HX
THOPUJIBI).

bemyra (Huso huso) — oOutaer B Oacceiinax Yepnoro, AszoBckoro, Kacnmiickoro wu
Anpuatmaeckoro mopeit. B Kacrmiickom OacceitHe oCHOBHEBIE HepecToBbIe peku: Bomra, Ypain, Kypa,
Tepek u Cyna. 1o p. Bonra 6emyra mogauManach 0 BEpXOBbEB, BCTpeyasich B pekax Oxa, lllekcHa,
Kama, Cypa u apyrux nputokax Bonru. B AzoBckom Oacceitne no p. Kybanp oHna mopHumanach a0
crauuisl Jlagoskckoe u Boie [6].

benyra, sBisromasics OAZHUM W3 HauOoiee KPYIHBIX IIPEICTABUTENICH OCETPOBBIX, MMEET
MacCHBHOE M TOJICTOE Telo. Pruto y 6enmyru kopotkoe u Tymnoe. PoT 0omnbInoii, morymyHHOH (GOpMBL,
HWKHsS TyOa TpepbIBaeTcsl mocepeiuHe. Y Chl YIUIOMICHBI, OKaliMJICHBI U JOCTUTAIOT BEPXHEH TyOBI.
JXKabepHbie MeMOpaHbI cpaiieHsl H GOPMUPYIOT CKIAIKyY [7].

Pycckuii ocetp (Acipenser gueldenstaedtii) nmeer BuITsHYTOE, BepeTeHOOOpasHoe Temo. Priio
(poctpym) KOpoTKoe U Tynoe. B oTnuuue oT Oenyru, y oceTpa MajJeHbKHI MONEPEUHBId POT, YCHUKH
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0e3 ¢(uMOpwmii, pacmomararoTcsi OMMKe K KOHIy pBUIa, 4eM KO pPTy, a >xabepHble MeMOpaHbI
MIPUKPEIJICHbl K MexokaOepHoMy mpocTpaHcTBY. Hmxusist ryba mpepbiBuctas. CIMHHONM IUIABHUK
umeeT 29-44 jyua, aHaJIbHBINA TABHUK - 18-25 mydeill. CiMHHBIX BOIOCKOB 9-14, OOKOBBIX BOJIOCKOB
25-37, a OprourHBIX BOJIOCKOB 6-13. Teo Mexmy psimaMu OIUTKOB MOYKET MOKPBIBATHCS 3BE3MYATHIMHU
IJTACTHHKAMH, PACIIONIOKEHHBIMHA B HECKONBKO psifioB . HacunteiBaercs 16-26 xaOepHBIX THIYMHOK.
OceTp a30BCKOW MOMYJISALUK UMEET YKOPOUCHHYIO TOJOBY U 0oJiee KOPOTKOE PBUIO 10 CPaBHEHHIO C
YepHOMOPCKO-KaBKa3CcKoi momyJssinueil. Okpacka CHIIbHO pa3indaeTcs. B 0OCHOBHOM CIIHA cepoBaTo-
YyepHas, O0Ka cepoBaTO-KOPHUYHEBbIE, a Oproxo Oenoe win xenroe [8, 9].

Crepnsimp  (Acipenser ruthenus) - mepcrneKTHBHBIA OOBEKT TOBApPHOIO OCETPOBOJICTBA -
[EHHBI TPECHOBOIHBIN BHJ] OCETPOBBIX, KOTOpbIe OOMTAaIOT B OacceiiHaX MHOTHUX KPYITHBIX PeK
Poccuu [10, 11].

3HAYUTENBHO OTIMYAETCSl OT JAPYTUX BUAOB OCETPOBBIX OOJBLIMM KOJMYECTBOM OOKOBBIX
gemryii (58-71). Mmeercs 11-18 ciunrnbix 1 10-20 OpromrHbix muTkoB. CIUHHON TUIAaBHUK MMeeT 39-
49 nyueit, a ananbHbil - 20-30 nyueit. Por manenbkuii, HrkHuA. HrkHss ryba npepBaHa mocepenuHe.
AHTEHHBI, KaK 00BIYHO, Oaxpomuarbie. OKpacka CIHMHBI BapbUpyeT OT TEMHO-CEPOM O CepoBaTo-
KOpUYHEBOM, Oproxo Oenoe. Crepisiib NpejcTaBieHa AByMst (OpPMaMU: TUIIMYHONH OCTPOXBOCTOH M
tynoxsocroii (morpha kamensis). Ouu nocturator 1-1,25 M B anmuny u Becst 10 16 kr, 00buHO 10 6-
6,5 xr [4,12]. MakcuMabHast IPOAOJIKUTEIBHOCTD KU3HH cOcTaBisieT 26-27 ner [13, 14].

OtianuntensHOM ocobenHocThi0 mmma (Acipenser nudiventris) ssiseTcs HenpepbiBHAs,
CIUIOIIHAS HWXKHs ry0a. Ycuku okaiimiieHbl. Mwmeercs 11-17 crnuuHBIX munoB, 49-74 GOKOBBIX
mmnoB U 11-17 OpromHsix munoB. [lepBelii CIMHHOM JKyK caMblii KpYIHBIH. BpromiHbie >Kyku ¢
BO3PACTOM YaCTO CTHUPAIOTCA U CTAHOBSTCS IMOYTH HE3aMETHBIMHU. MeXay psaamMu KyKOB Ha TeJie HET
KOCTHBIX IJ1acTUHOK. CIIMHa cepoBaTo-3eiieHas, 00Ka CBETIIbIC, OPIOXO0 JKEITOBATO-0€JI0€, a IIIaBHUKH
cepoBarbie. CiHHOM TUTaBHUK UMeeT 39-57 syueit, a aHanbHbIH - 23-37 aydeld. On oTHOCHTCS K 120-
XPOMOCOMHOI1 Tpyrie ocetpoBsix [15, 16, 17].

Ucropnyeckuii apean OapOyca Brmouan OacceiiHbl UepHoro, AszoBckoro, Kacrumiickoro u
ApanbcKOro Mopei, OTKyJla OH 3aXOAMJI B PEKU JUIS Pa3MHOKEHHs. B ApajibckoM Mope OH Hcue3
Iocjie HKOJOTMYECKOM KaracTpo(bl, Ie B HACTOSIIEe BpeMs HPEANPUHUMAIOTCS TOMBITKH €ro
peakknuMaTtuzauui. OH Takxke ucue3 B A30BCKOM MOpe, U KpailHe peiKo BcTpedaercst B OacceiiHe
UepHoro mMopst B pekax [lyHaii u Puonu. B Kacnuiickom Mope 0ojiee MHOTOYHUCIICHEH B FOXKHOM YacTH,
I7ie OCHOBHOW HepecToBOM pekoil Obula Kypa. B Boary 3axoaur B eIMHMYHBIX SK3EMIUIIpax U
nonHuMaeTcs 1o Kazanu, npexxae uem ctok perynupyercs. Hanbosnpliee KOIMYecTBO MIMIA BXOANUT B
VYpau, mo koropomy ox noansuicst 10 Opendypra [4, 18].

B mpesncraBieHHOM Martepualie TIPUBENIEHBI CPaBHHUTENILHBIC JIaHHBIE MOP(OMETPUYECKUE U
PBIOOBOIHBIE TTOKA3aTEIN POCTa MOJIOAM OCETPOBBIX pBIO (Oeiyra, cTepisiab, pyCCKUi OceTp, LINII) B
YCIIOBHUSIX PETYIHPYEMBIX CUCTEM.

MartepuaJjsl 1 MeTObI HcceaoBaHus. ccnenoBanue npooaumn Ha 6a3e TOO «YyeOHo-
HAYYHBIH KOMILJIEKC ONBITHO-IPOMBIIUIEHHOTO MPOU3BocTBa akBakyJIbTypb» (TOO «YHKOIIA») ¢
HCIOJIb30BAaHUEM YCTAHOBOK 3aMKHYTOT'O BOJIOCHAOXKEHUSI.

B cocraB mpomsBoactBenHoro komiuiekca TOO «YHKOIIA» BxomaT ciemyromiue
MPOU3BOJICTBeHHBIE MOYIH (Y3B — ycTaHOBKM 3aMKHYTOT'O BOJIOCHAOKEHHUSI, KAXK/BIH MOIYJIb HUMEET
CBOW MHIMBHMIYaJbHBI HOMEp M cBOW macnopt): Monynas Nel — YcraHoBKa Juisi MEKHEPECTOBOTO
COJIep)KaHUsI CaMOK M IPOBeJIeHHs 3MMOBKH; Moyns No2 — YcraHOBKa ISl BBIPAIIMBAHUS PHIOBI U
comepkaHusl mpousBoauTeneir; Momyins Ne3 - YcTaHOBKa IS BBRIPAIIUBAHUS PHIOBI M COAEPKAHUS
npousBogutenei; Moayns Ned - VYceraHoBka A BRIpallMBaHMS PBIOBI M COJEPXKAHUS
npousBoauteiei; Moayns NeS — YcraHoBka 1uisi BeIpaluBaHusi Mosiogu; Moayibs Ne6 — YeraHoBka
JUTSE TEMIIEpaTypHOTO CTUMYIupoBaHus mpomsBoauteneir Nel; Momymp No7 — VYcranoBka mms
TEMIIePaTypHOr0 CTUMYJIMPOBAHMS Tpou3BoAuTenei No2.

OO0111e cucTeMbl 3aMKHYTOT'O BOAOCHA0KEHHSI COOTBETCTBYIOT CIIEIYIOLIMM MapamMeTpaM -
o6t 00bem Bojibl B cucteMe — 1130 M.ky0., 00beM pbiO0BOIHBIX OacceiinoB — 820 M.ky6., 000poT
BOJBI B cucTteMe — 110 1,5 pas/gac.
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Pucynok 1 — O6uwmii Bun Y3B komiuiekca TOO «YHKOITA»

OOBEKTOM HCCIIEOBAaHMsI SIBJISIETCS. MOJIOJb OCETpOBBIX pbi0 Kacnuiickoil momynsouu:
Oemyra, crepisib, pycCKHi oceTp, mum. IIpomMepsl NpOBOAMIM BO BpPEMs COPTUPOBKH MOJIOIH.
Bo3pact 00beKTOB MCCIEI0BaHUS IIUIA, PYCCKOTO OCETpa U CTEPJSIAN CPABHUTEIHLHO OJMHAKOBBIM,
TaK KaK HHKYOalMIO0 HMKpPHl MPOBOJWIM OAHOBpEeMEHHO. Monone Oeixyrn NpoMHKYOHMpOBalu Ha
10 nHe#t pasbliie OCTabHBIX. MopdoMerpuueckue U pPbIOOBOIHO-OMOIOIHUSCKUE HCCIICIOBAHMS
HPOBOJIMIIN B COOTBETCTBHH C PYKOBOACTBOM 10 U3y4eHHUIo pbio [19].

CpeHECYyTOUHYI0O CKOPOCTb pOCTa CEroJE€TKOB M PbhI0 CTapIIMX BO3PACTHBIX TPYII

BBIYUCJIAIA I10 (bOpMyJ'Ie CJHIOXKXHBIX HpOI_IeHTOBZ
A=[(m/mo)"~1]*100 (%) 1)

rje, M, ¥ My- Macca PhIObI B KOHIIC M B HAYAJIE OIBITA,
t - IPOOIIKUTETILHOCTD OTIBITA, JHU.
Jnist  Oojiee  TOYHOrO  ONPENACICHHUS CKOPOCTH  POCTa  BBIUMCIISUIM KO3 UIUEHT

MaCCOHAKOIIJICHUA.
KM:((MKlIB _M01/3)*3)/t (2)

rae, K, - o01muii npoayKuuoHHbIH KO3QQHUIUEHT CKOPOCTH POCTA;
M, u M, — KOHeYHas U HavaJIbHasl Macca PhIObI, T;
t - Bpemst BBIpaIuBaHus, CyT.
AOCOJIIOTHBIN TPUPOCT BBIYUCIISUIH 110 (hopMmyJie:
Pys= M- Mg 3)

rjie,M, U My- Macca peIObl B KOHIIC U B HAYAJIe OIbITA;

CpenHecyTOUHBIH TPUPOCT BBIYUCISIETCS 10 hopmyIie:

Pep.cyr. = (M - My)/At, T 4

At — mepuo; BRIpanuBaHus, CyTKH.

CraTHCTHUECKUE TMMOKa3aTeNd  paccuuThiBaid 1o Mertoaukam Jlakmna [.@. [20]
C UCIIOJIb30BAHNEM CTaHJAPTHON KOMIIBIOTEPHON MPOrpaMMBl.

UccnenoBanne QuHaHCHpyeTcss MHHUCTEPCTBOM OKOJIOTHH, TEOJNOTHMH U TPHPOTHBIX
pecypcom PecnyOmmkm Kazaxcran B pamkax «lIporpammuo-nieneBoro (prHaHCHpPOBaHHS HAYYIHBIX
uccnepoBannit»y 1o HTIL: «Hayuno-TexHomornyeckoe obOecreueHre KOMIUIEKCHOTO —Pa3BHTHUS
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aKBaKyJbTYPbl Ka3axcTaHa IyTeM Pa3pabOTKH M BHEIPEHHUs MHHOBALMOHHBIX TEXHOJIOTHMII M HOBBIX
00BEKTOB PHIOOBOJCTBA» MO MPOEKTy: «DopMupoBanne U d3PPEKTUBHOE HCMOIH30BAHIE PEMOHTHO—
MAaTOYHBIX CTald OCETPOBLIX pI)I6 C YUCTOM HUX I'CHCTUYCCKOI'O pa3Hoo6pa3I/1;1 B YCJIOBUAX OCETPOBBIX
PpBIOOBOTHBIX X0351CTB PK».
PesyabTaTbl HcciiefoBaHMsi. BplpamuBaHue MOJOAM OCETPOBBIX pbIO Oeiyru, IIuma,
PYCCKOTO OoceTpa U CTepisau B ycinoBusax ¥Y3B moxkasan crnemyromue pe3ynbTartbl. Camble BBICOKHE
MOKa3aTeNy TPOMBICIOBOTO pa3Mepa OTMEYeHbl y Mojoau Oemyru - 489,00+17,60mM, ciemom co

3HAYUTCJIBbHBIM OTCTaBaHHECM OT MOJOAU 68J’Iy1“PI C OJVMHAKOBBIM pPE3YJIbTATOM CJICAYECT

MOJIOIb

pycckoro ocerpa u mmumna, coorBerctBeHHO 331,00£9,62mMm u 331,00+8,08MM. 3ambikaeT 110

HI0Ka3aTeJsIM MPOMBICIIOBOTO pa3Mepa MoJioab crepisan 243,00+£10,19mm (tabnuma 1).

Tabmuma 1 — MopdomeTprudeckre ToKa3aTeNd PocTa MOJIOAW IIUIMA, CTEPIAIH, PYCCKOTO
oceTpa 1 Oenyru

Bup priost
Ne [TapameTpsl CTEPIISIb .
LIHIT PYCCKHIA OceTp Oenyra
1 HPOMH(C;S’)BII’\IA‘;WMGP 331,0048,08 | 243,00+10,19 | 331,00£9,62 | 489,00+17.60
p | JlmmmaTenanoKOPHEH | ses6.1033 | 2950049.06 | 380,0048.75 | 579,0048.23
cpennux ayueit (cd), Mmm
3 | Amma BC";; Tena (C8). | 460.00413.70 | 371,00411.38 | 475,00415.97 | 746,00+18,00
4 | Jlmuma peoa (Cn), MM 51,40+1,88 39,90+1,32 39,50+2,14 78.30+1,26
5 | Jauna romoBsl (CP), MM 107,10+2,79 86,60+1,72 96,80+2,92 167,10+£2,12
6 AHTe/I0pCaIbHOC 308,0048,86 | 238,00£12,25 | 296,00£8,78 | 446,00+8,64
paccrosiaue (CQ), MM
7 AHTCBCHTPAIbHOC 266,00£8,04 | 194,00+7.36 | 255,50+12,97 | 407.00+9,17
paccrosiue (CZ), MM
8 JlmaHa XBOCTOBOTO 78,00+6,44 77,00+3,78 108,00+6,99 | 185,00+6,53
crebus (fe), mm
g | Haubombimas sricoTa 73,00+2,74 54,2042,65 69,00+3,31 124,00+2,33
tena (gh), mm
10 Bricora ronoset y 41,00+1,05 35,40+1,70 41,00+1,05 63,00+2,74
3atbuika (Im), Mmm
11 | Jdumamerp rua3 (n0), MM 6,10+0,11 4,30+0,47 8,90+0,33 8,00+0,42
1p | SarnasHMuHBIA oTiCH 50,70+1,57 40,90+1,21 48,00+1,61 80,10+1,20
(op), mm
I[J'II/IHa OCHOBAaHUA
13 CIIMHHOIO IIJIaBHUKA 50,00+2,22 46,50+3,15 54,00+3,67 94,00+5,26
(9s), mm
14 Bricora crmiroro 27,00£2,25 22,50+1,62 29,50+1,66 44,00+1,72
riaBHuKa (tU), MM
15 Jmana rpyHoro 77.00+2,74 61,50+2,09 66,50+4,16 77,00£1,61
mraBHuKa (VX), MM
Paccrosinne mexny
16 TPYAHBIM U OPIOITHBIM 147,00+5,22 117,00+£3,16 147,50+5,73 215,00+6,14
iaBHUKamu (VZ), MM
[lomyueHHsle  maHHBIE  PHIOOBOJHO-OMOJIOTHYECKHX  TMOKa3aTelneld  yKa3blBalOT,  d|TO

HauOONBININI  aOCONIOTHBIA TMpHUPOCT HaOpana Monoias Oenyrn 2004 T, 1O CpaBHEHHIO CO
cBepcTHUKaMu cTepiisibio 11,7 pasza, ¢ pycckum ocetpom 4,75 pasa u ¢ mmnom Ha 3,81 pasa Godbiie.
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Tabmuma 2 — PpiO0BOAHO-OMONOTHYECKHE TIOKA3aTeNld POCTa MOJIOAM IIMMA, CTEPIISIH,
YCCKOT'0 OceTpa 1 Oelryru

Bun pp1os1
Ne HapameTpsr cTepisib pyccKui
AT Oemyra
oceTp
1 Macca HauajbHasd, T 18,23+2,73 43,29+5,88 34,04+4,06 126,80+2.85
KOHGUHAS, T 524,90+43,33 | 214,00421,73 | 421,50+35,56 | 2130,8+102,06
5 AOCOTIOTHBIIH 524,90 170,71 387,46 2004,00
HPHPOCT, T
3 CpennecyTouHbIH 273 0,88 1,95 10,43
IPUPOCT, T
4 Cpez[HecyTquazI 1,77 0,84 1,32 1,48
CKOPOCTb pocTa, %
. Koapdpurment 0,08 0,04 0,07 0,12
HAKOIUICHHE MACCHI, e]]
6 BookuBaeMocTb, % 100 100 100 100
- | TponomkurenbrocTs 192 192 192 192
HaOJII0/ICHUS], CYTKH

W3 Ttabmuiel 2 BUIHO, YTO CPEIHECYTOUHAS CKOPOCTh POCTA Y MOJIOM IIKMITa HAauOOJIbIIas U
cocraBiusier 1,77%. JlaHHbI pe3yiabTaT OOBICHAETCS TEM, 4YTO Ha I[EPBOHAYAJIBLHOM 3TaIe
BhIpanuBaHus B Y3B MoIo/s mHIa Mo CpaBHEHUIO ¢ MOJIOBI0 PYCCKOTO OCETpa XapaKTepHU30BallaCh
MEJUIEHHBIM TEMIIOM POCTa U OTCTaBaHWEM B paBuTHH. [1o Mepe BeipamuBanus B Y3B Monoas mmmna
JIOTHAJIA B Pa3BUTHE MOJIOJIb PYCCKOTO oceTpa W B Bo3pacte 290 mHeH cpaBHSIach C HUM TI0
IIPOMBICIIOBBIM pa3MepaM, a Mo Macce mpes3onnia Ha 24,5%. Monoap ctepiisau Ha epBOHAYATbHOM
aTarne BhIpanmBanus B Y3B mo Habopy mMacchl nMena XOpoIre oKa3aTelld U OTCTaBaia TOJIbKO OT
mosonu Oemyru. [lo mepe BeipammBanus B Y3B  MoJ0ap pyccKOro oceTpa W IIUMA JOTHAIH II0
HabOpy MacChl MOJIOb CTEPIISIN U MTPEB30OILTH e€.

3akaiouenue. [IpoBenéHnpie MCCIIEOBAHUS MOKA3AIHM, YTO BBIpAIIMBACMbIC B YCTaHOBKAX
3aMKHYTOro BojiocHaOxenusi (Y3B) mononp Oenyru 1mo CpaBHEHHIO CO CBEPCTHHKAaMHU, PYCCKOTO
oceTpa, IHWIMAa W CTEePJBIAUI0O XapaKTEPHU3yeTCsS BBICOKUM TEMIIOM pPOCTa W BBEDKUBAEMOCTHIO.
B pesynbraTte BoipanuBanus B TeucHus 9,5 mecsier B Y3B mpu JI0THOCTH TOCAIKH 30m° cpeaHsst
macca Mojomu Oemyrm coctaBmina - 2130,8r, mmma - 524,9r, pycckoro ocerpa — 421,5r
u crepisinn — 214,0r.
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TYWIH

By makanana Oekipe TyKbIMaac OaabIKTapablH abaKTapblH PETTEICTIH KaFaaiiap/a ecipy
Maceliesiepl KapacThIpbUIa bl 3epTTey HbicaHbl Kacrmuii momyssiusChIHBIH OeKipe OallbIKTapbIHBIH
nrabakTapbl: KOpTIa, CYHpiK, opbic OeKkipeci, mamai.

Kazipri  yakplTTa axBakibTypa KEIIEHAEPIHAEC PpeTTeNeTiH IKarjaiapga — Oekipe
OaJBIKTapBIHBIH Ta3a TYPJEPiH JKOHICY-aHAJBIK TaObIHAAPbl KalbIITACTHIPY OOWBIHIIA KYMBICTap
Kyprizimyze. bekipe TykpIMpac OanbIKTapAblH Taza TYPJICPiHIH TaOBIHAAPBIH KAJIBIITACTHIPY
KaKETTUIIr *Kep KOWHAybIH MaiianaHymbulapablH 6TEMIIK KYMBICTap XKYPrizyl MakcaTblHIa TaOUFu
Cy aiapIHIapbiHa OaybIK KiOepy OOMbIHILIA TaNCHIPBICTAp ally, COHIAi-aKk OaiblK kiOepy OoibIHIIA
MEMJICKETTIK TaIlCHIPBICKA KATHICY MYMKIHJIITIMEH TYBIH/Ia]Ibl.

Bekipe TykpIMaac OalbIKTapablH SPTYPIl Typiiepi Oip-OipiHeH ecy KapKbIHBIMEH, KBIHBICTBIK
JKETUTY JKbUIIAMJIBIFBIMEH KoHE 0acKa OMOJIOTHSUIBIK SPEKIISTIKTePIMEH aliTapIIbIKTal epeKIeIeHE .
CyMeH KaOAbIKTayIbIH TYHBIK IMKJII Oap WHIYCTPHUSUIBIK MIApyallbUIBIKTAP KaFdalbiHIa Ockipe
TYKbIM/IAC OaNBIKTAp/bl ©CIpY YIIiH OaJIbIK ©Cipy KOCIMOPHBIH MaiiianaHy/blH HaKThl MaKcaTTapblHa
cail KeJICTIH TypJiep/ii TaHIay KaxerT.

YchIHBUIFAaH ~MaTepuaijia Oekipe TYKbIMIAC OalbIKTapIblH PETTEICTIH KyHenepaeri
1a0aKTapbIHbIH OCYiHIH MOP(QOMETPHSIIBIK JKOHE OallblK Ocipy KOPCETKIIITEPiHIH CalbICThIPMAabl
KOPCETKIMITepi KeNTIPUIreH — KOpTIa, MJIMaii, opbIc OeKipeci KkoHe CYHPIK.
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COBPEMEHHOE COCTOSIHUE UXTHO®AYHBI PEKU MAJIBIN Y3EHD
HA TEPPUTOPHUH 3AIIAJTHO — KASAXCTAHCKOM OBJIACTH
THE CURRENT STATE OF THE ICHTHYOFAUNA OF THE MALY UZEN RIVER IN THE
TERRITORY OF WEST KAZAKHSTAN REGION

AHHOTAIUSA
B pabore npuBeneHsl pe3ynbTaTbl THIAPOOHOIOTMUECKUX U UXTHOJIOIMYECKUX HCCIIeI0BaHUI
2020 roga Ha peke Mablii Y3enp Ha Tepputopum 3ananHo-Kazaxcranckoii oOmactu. IlpuBenen
BUJIOBOH COCTaB OPraHM3MOB 300IUIaHKTOHA, 3000€HTOCA U UXTHO(ayHbI, ONpPEACICHbI INIOTHOCTh U
O6momacca cooOmiecTB 0ecrio3BOHOYHBIX. Peka Maublii Y3eHb WMEIOT HE3aBUCHMBIE TTOMYJISIHH
MTOHTO-KACTIMACKUX BHUIOB, OOWTAIOMIMX B PeKe Ypal M BOJOEMOB €Tr0 THAPOTpaPUIECKON CEeTH 3a
cuét coobuienus ¢ Bonroii u Ypanom uepe3 cuctemMmy KaHaioB.
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Pexa Manbiil Y3eHb SIBIS€TCSI TPAHCTPAHUYHOM, U UMEET BAXKHOE XO35UCTBEHHOE 3HAYECHUE U
Ha TEPPUTOPUHU COMPSHKEHHOTO TrocyaapcTBa — Poccum, BBIIE TIO TEYEHWIO CO3JaH KacKas
BOJIOXPAHUWIMII, CYIISCTBEHHO COKPATHBIIMN T'OJOBOH CTOK pPEKHM B HWKHEM TedeHuu. Jleduuur
BOJHBIX PECypCOB CKa3aJcs, MOMHUMO IPOYero, W Ha CcocTosHMH uxTHodayHpl. B pesymprare
MHOTOJIETHUX HUCCIIEIOBAaHUN peKr Maitblii Y3eHb ObLT COCTaBIIEH CIIICOK PHIO OOMTAIOMINX B JAHHOM
BOJIOEME, KOTOPbIi BKiItovaeT 16 BumoB — cenbapb (Alosa kessleri), myka (Esoxlucius), nemr (Abramis
brama), xepex (Aspius aspius), cumernr (Abramis ballerus), rycrepa (Blicca bjoerkna), kapacs
cepebpsiubiii (Carasius auratus gibelio), casan (Cyprinus carpio), romasis (Leuciscus cephalus), s3s
(Leuciscus idus), mrotea (Rutilus rutilus), kpacunomepka (Scardinius erythrophtalmus), muus (Tinca
tinca), com (Silurus glanis), oxyns (Perca fluviatilis), cymak (Sander lucioperca).

ANNOTATION

The paper presents the results of hydrobiological and ichthyological studies in 2020 on the
Maly Uzen River in the territory of the West Kazakhstan region. The species composition of
zooplankton, zoobenthos and ichthyofauna organisms is given, the density and biomass of invertebrate
communities are determined. The Maly Uzen River has independent populations of ponto-Caspian
species that live in the Ural River and the reservoirs of its hydrographic network due to
communication with the VVolga and the Urals through a system of channels.

The Maly Uzen River is cross-border, and has an important economic significance on the
territory of the adjacent state — Russia, a cascade of reservoirs has been created upstream, which has
significantly reduced the annual flow of the river in the lower reaches. The shortage of water resources
affected, among other things, the state of the ichthyofauna. As a result of many years of research of the
Maly Uzen River, a list of fish living in this reservoir was compiled, which includes 16 species —
herring (Alosa kessleri), pike (Esoxlucius), bream (Abramis brama), asp (Aspius aspius), bluefish
(Abramis ballerus), guster (Blicca bjoerkna), silver carp (Carasius auratus gibelio), carp (Cyprinus
carpio), chub (Leuciscus cephalus), ide (Leuciscus idus), roach (Rutilus rutilus), rudd (Scardinius
erythrophtalmus), tench (Tinca tinca), catfish (Silurus glanis), perch (Perca fluviatilis), walleye
(Sander lucioperca).

Knioueevie cnosa: pexa Manviii Y3ens, 300n1aukmoH, 3000enmoc, uxmuod)ayﬂa.
Key words: Maly Uzen river, zooplankton, zoobenthos, ichthyofauna.

BBenenme. PanuioHasibHOE PBIOHOE XO3SMCTBO B €CTECTBEHHBIX BOJOEMAax  JIOJIKHO
o0ecrieunBaTh IKCILTYyaTalMI0 dAKOCHCTEMbI BOJl0EMa TakuM 00pa3oMm, uTOObl o0OecrevuTh
MaKCHUMaJbHBIH BBIXOJ] MPOJAYKIMHA THIPOOMOHTOB TIPH COXPAHEHWU BOCIPOU3BOAMTEIHHON
CIIOCOOHOCTH OOJIaBJIMBACMbIX MONMYJsAlUi. [l pelieHuss MMEHHO 93TOHW 3a7aud  BBIIOJHSIOTCS
WCCIIEIOBaHUST BOJOEMa, MMEIOIINE CBOCH KOHEUHOH IeNblo, co3anue (ayHUCTHIECKOTO KOMITIeKca
CIIOCOOHOT0 HanboJIee MOJTHO UCIIOIB30BATh MPOAYKIIMOHHBIH MOTEHIMAI BOJHOrO o0bekTa [1,2,3 ].

Bonoemsr Bonro-Ypaneckoro Mexaypeubd, B UHCIE MHOXKECTBA BO3JIOKEHHBIX Ha HHX
(yHKIWH, TaKke UMEIOT U PHIOOX03sHCTBEHHOE 3HaUeHNEe. HezaBucHMble TIONYISIUK TeX K€ BHJIOB,
YTO OOWTAIOT B TUIpOrpagueckoil ceTn peku Ypall, IMEIOT U pekd bonbmoi u Maunelii Y3eHs, yepe3
CHCTEMY KaHaJIOB MMEIOIE coollIeHne Kak ¢ Bomnroii, Tak u ¢ Ypanom.

Peka Maubiii Y3enb Oeper Havano Ha ckioHax OoOmero Ceipra, Onm3 ropoja Epiiosa
CapatoBckoii obsactu. Ilporekaer napamiensho bosbimiomy Ysento, B 40 kM 3amajHee OoT HEro, u
Brajsaer B o3epo AiinwsiH, Copaiinbin y cena Hosas Kazanka JKanramumuckoro paiiona (Kawmbimi-
Camapckue pas3nuBel). B cpeanem TedeHuu, Ha OpoTsoKeHHOCTH okoio 100 kM, peka cCiyXuT
rpaHuied JAByX oOiactedd (M ToCynapcTB) M TOJNBKO HWXKHsS 4acTh OaccediHa (oxono 150 kwm)
pacniosiockena B 3amaaHo-Kazaxcranckoit oOmactu. O0mas npoTsHKeHHOCTh peku 638 kM, miomanb
BozocGopa 12,2 Thic. kM’ CpemHErooBoil pacXo B BEpXHEM TeueHHH y ¢. Mansiii V3ens 4,64 m/c,
HAa Ka3aXCTAHCKOH TeppuTopHu (B HIDKHEM TeueHHH) — 5,1 M/C, CPeIHErooBOil 06BEM CTOKA
156 mun. M. [4, 5, 6, 7]

B nHacrosimiee BpeMs IMpakTHYeCKH BECh CTOK TPaHCTPAHWYHBIX BOJ MO pekaM bon. m Man.
VY3eHu 3aperynupoBaH IUIOTHHaMH Ha Tepputopuu CapatoBckoil obmactu. o pacnaga CCCP mo
penieHuto coro3Horo MunBoax03a B 3KO npousBoauiack exerogHas mnojgada 242 MiH. M BOJIBI U3
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CapaToBckoro kaHana (B3aMeH MmaBojkoBoro ctoka). Ho ¢ pacmagom CCCP GecruiaTHast mogada BOJIbI
B Oaccelinbl bon. u Man. Y3eHeli Obuta mpekpaiieHa. B Hacrosinee BpeMs Iojada BOJABI 10 PEKe
OCYIIECTBISIETCS HA JOTOBOPHBIX ycimoBusx [8, 9, 10, 11, 12].

B mpenmemax 3KO Ha peke co3fgaHa JTOCTaTOYHO KpPYITHAs OPOCHTEIHHO-OOBOIHUTEIbHAS
cucrtema. [lms e€ BomooOecmeueHuss Ha p. Manblii Y3eHb OBIT CO3MaH KackaJ W3 YETHIPE
Bopoxpanwmil — BapdomomeeBckoe, Kasramosckoe-1, Ka3ranosckoe-2, MamaeBckoe. AHAIOTHYHO
¢ pekoit borbIiolt Y3eHs 3/1eck IPUCYTCTBYET IIpodiieMa HEJIOCTATOYHOTO BOI000ECTICUSHUSI.

Marepuaasl U MeToAbl HcciaegoBaHusi. COop m 00paboTka MarepwaaoB IO OIICHKE
COCTOSIHHSI KOPMOBBIX PECYPCOB PbIO MPOBOIUIACH COTJIACHO CTaHAApTHBIM MeToaukam [13, 14, 15].
Jlns aHaim3a COCTOSIHMSI KOPMOBOHM 0a3bl OBbLI IMPOW3BEIEH OTOOpP MPOoO Makpo3000€HTOCA st
OTIpe/IeJICHHSI BUIOBOTO COCTABa, YUCIEHHOCTH M OMOMacChl OCHOBHBIX BHJIOB KOPMOBBIX OPTaHU3MOB,
pacueTa NpHONMKEHHBIX 3HAYCHUH MPOAYKIMH KakAod rpynnbl. [lo oOmmM 3Ha4eHUsIM OHOMAacCh
KOPMOBBIX OpPraHM3MOB Oy/IET JaHa OIeHKA MOTEHIIMAIbHOW KOPMHOCTH BooeMa [16, 17, 18, 19].

[IpoObI 300MIaHKTOHA OTOMpAIMCh HAa OTKPBHITOM BOAE M B MPUOPEKHOW HYacTH BoJoEMaA
nytém npouexuBanusg 100 1 Boasl Yepe3 MIAHKTOHHYIO ceTh AmmTeliHa. MaTtepuan QpUKCHpOBaIICS
4 %-upiM  ¢dopmamuHOM. JlIs TpexKpaTHOTO oTOOpa MpoOd MaKpO3000EHTOCA HCIOIB30BANICS
nauoveprnarens [letepcena ¢ miomapio 3axsara 1/40 m°. JIoOBITHIN MaTepUal OTMBIBAJICS OT OCTATKOB
IpyHTa, XHUBBIC OPraHW3Mbl OTOMpPAIMCh Ha MecTe OoTOOpa Mpod M (UKCHUPOBAIMCH ATUIOBBIM
cuproM 90% o00. Ilocne nByxHEOENpHOrO MeEpuoJa, 3a KOTOPBIA IMPOMCXOJUT CTAOMIM3ALUN
Oouomaccel, MpoOBl PazOMpauCh, MPOBOAMIOCH ONPEAEICHUE OCHOBHBIX TPYII, IMPH IOMOILU
COOTBETCTBYIOLIMX ONpeaeauTe bHbIX Tabnuil [20] B3BeIINBaHHE U TTOCYET.

Ot0Oop u 00paboTKa MXTHOJIOTMYECKOTO0 MaTephaja OCYIICCTBISUIMCH IO OOILEHPUHSITHIM
Mmeroaukam [21].

Pe3yabTaTbl U 00cyxkaeHue. PriObI M pHIOHBIE TPOIYKTHI UMEIOT OOJBIIOE 3HAYCHUE H
LICHHOCTb B IPAaBUJILHOM IHUTAHUW YCJIOBCKA. HpI/I 3TOM OOHWTATEIIH BOZ[HOI71 Cpe€abl UMEIOT TAaKXKC N
PpAL OTIINYMI.

3oonaanxmon. B nepuon nccnenoBanust 2020 rona coodiiecTBa 300MIaHKTOHA peKu Matbiid
V3ennp ObLI nmpeacTaBJICH B OCHOBHOM TpPEMA OCHOBHBIMU TI'pYyIIIIaMU OPraHU3MOB: KOJIOBpaTKaMu,
BCCJIOHOTMMH U BCTBUCTOYCBIMH pPavKaMH. Bcero B 300mimaHkTOHE GBUIO OTMECUYCHO 13 BUJaMMU:
KOJIOBpaTOK — 4, BETBHCTOYCHIX — 6, BeclioHOrMX — 3 BHJa. bromacca 300IUIaHKTOHA B CpEJIHEM
cocrapmsna 3,68-10,03 r/m®, uncnennocts 0,15-0,40 Thic. 9K3./M°.

Cpenn xonospatok (Rotifera) obumn ormeuensr : Asplanchna sp. (Gosse, 1850), Filinia
terminalis (Plate, 1886), Keratella quadrata (Miiller, 1786), K. cochlearis typica (Gosse, 1851).

W3 xmamouep (Cladocera): Daphnia sp., Diaphanasoma brachiurum (Liévin, 1848),
Daphnia cucullata (G.O. Sars, 1862), Bosmina longirostris (O. F. Miiller, 1776), Chydorus sphaericus
(O.F. Miiller, 1785), Oxyurella tenuicsudis (Sars, 1862).

W mnpencraBurenu konenox (Copepoda): Mesocyclops sp. (Sars, 1913), Megacyclops sp.
(Jurine, 1820), Hemidiaptomus sp. (G. O. Sars, 1862).

B cooTBeTcTBMU €O MIKaNold KOPMHOCTH MO OMOMacce 300TUIaHKTOHA BCE HCCIeTyeMble
Y4aCTKU PEKH OLCHUBAIOTCA KaK MaJIOKOPMHBIC, YTO CBUACTCILCTBYCT O HU3KOHN MMPOAYKTHUBHOCTHU
KOPMOBO¥ 0a3bl MOJIO/IN PBIO M PHIO-TUIAHKTO(AroB B UCCIIEIOBAHHBIN TIEPHO/I.

3006enmoc. Komiuieke OentodayHbl pekd Manblii  Y3eHb TIPECTABIEH YEPBAMU
(Oligochaeta gen. sp.), mommockamu (Adacna glabrai Ostroumoff 1905, Dreissena polymorpha Pallas
1771), pakoobpasueiMu (Dikerogammarus caspius Pallas 1771), a Taxke JUYUHKaMH HAaCEKOMbIX
(Platycnemis pennipes Pallas 1771, Caenis macrura Stephens 1835, Ceratopogonidae gen. sp.,
Chironomidae gen. sp., Ecnomus tenellus Rambur 1842). Buomacca 3000eHTOCa B CcpemHeM
cocrapiasa 0,769-9,533 r1/m% umcnennocts 1020-3430 »sk3./M°. [lo 3HAYEHHsAM OCTaTOYHOM
Ooromaccel 3000eHTOCa peka Manblii Y3eHb B BEpXHEM TCUCHHHU Obljla OLIEHEHA KaK BHICOKOKOPMHBIN
BOJIOEM, a Ha PACIIONOKEHHBIX HMKE TI0 TEUCHUIO Y4aCTKaX KOPMHOCTH ObLIa HU3KOH.

Hxmuogayna. Vixtnodayna pekn Manblii Y3enp npexacraBieHa 16 Bugamu pei6. MecTHble
abopureHHble BHIbl TaKWe Kak IIyKa, JIelll, JKepeX, CHUHell, TycTepa, Kapach cepeOpsiHbIH, ca3aH,
roJIaBib, A3b, INIOTBA, KPACHONIEPKA, JIUHb, COM, OKYHb, cyakK. Cenb/b Mmonaisachk B I0BE CIy4allHO U
eMHUYHOM KosmuecTse. IlosiBeHne cenbau B BOJOEME MOXKHO NPENIONI0KUTh UYTO 3TOT BUI PBHIObI
Boybkckast . Tak kak P® s mokpbITHs MeCTHOTO AedUIMTa BOAHBIX PECYPCOB 00ECHEUMBAETCS
rmogade Boasl B Oacceitusl pek bonbmoi 1 Manbrit Y3ens u3 Bomkckoro 6acceitna.

s ompeneneHws BHUIOBOTO COCTaBa HMXTHOGAYHBI YKa3bIBACTCS KaXKIABIA ITOHMAaHHBIN
BUJI PHIOEIL.
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B uccnenosarenbekux ynosax 2020 roga mpuCyTCTBOBAIN 9 MPOMBICIOBBIX BHIIOB PHIO, JIEII]
5 %), cunery (8,2 %), rycrepa (4,9 %), xapach cepebpsubii (3,3 %), ronasns (3,3 %), 5136
(11,5 %) (8,2 %) (4,9 %) 0 i (3,3 %) (3,3 %)

(3,3 %), morsa (27,9 %), kpacHOmépka

noiiMaHHO# phIObI (Tabmumna 1).

(23,0 %), oxyHb

(13,1 %) or obmero KoaM4YeCcTBa

Tabmuma 1 — Bugosoii cocta uxtrodayHsl p. Mamsiii Y3eHb

HasBanwne Buma Cratyc Bua
[IPOMBICIIOBBIN, HEMPOMBICIIOBBIH, PEAKUIA,
JIATUHCKOE pycckoe HCYE3arONHi / aDOpUTeHHBIH,
VHTPOYLIUPOBAHHBIN
Alosa kessleri Grimm, CeIIbJIb HenpoM. / cItydJaiiHbIi
Esoxlucius (L.) IyKa HerpoM. / ao.
Abramis brama (L.) Jent npoM. / ao.
Aspius aspius (L.) Kepex poM. / ao.
Ballerus ballerus (L.) CHHEII npoM. / ao.
Blicca bjoerkna (L.) rycrepa pom. / ao.
Carasius gibelio (Bloch) Kapach cepeOpsIHbIN npoM. / ao.
Cyprinus carpio(L.) caszaH npoM. / ao.
Leuciscuscephalus(L.) roJIaBIib npoM. / ao.
Leuciscusidus(L.) SI3b npom. / ao.
Rutilus rutilus (L.) I0TBA npom. / ao.
Scardiniuserythrophtalmus (L.) KpacHOMEPKa npom. / ao.
Tinca tinca (L.) JIUHb npom. / ao.
Silurus glanis(L.) coM npom. / ao.
Percafluviatilis (L.) OKYHb npoM. / ao.
Sander lucioperca(L.) Cy/aK npoM. / a0.

Jnst mpoBeneHHs OMONOTMYECKOTO aHalIM3a Ha MECTe OIpPEAeNsICs BeC KakIOH pbIOH,

abcomoTHas JUIMHA Tena pbIObI, JUIMHA Tejda 0e3 ydyeTa XBOCTOBOro IuIaBHUKA. llom pwIObI
OIIpeeIsuICs 1OCNIe BCKpPBITHA. JlId onpenereHust Bo3pacTa KUBOTHOIO, CO CIIMHHOM CTOPOHBI Tela
OTOMpasCs dYemIyWHbI MaTepuan ¥ TepBbIE Jy4YH TPYIHBIX IUIABHUKOB IS JTaTbHEUIIEro
oTIpeiesIeHHs BO3pacTa B JIabopaTopHu.

Tabsuia 2 — OCHOBHBIE OMOIOIMUYECKHE TIOKA3aTe M BUOB PbI0 p. Manbiii Y3ens, 2020 roj
JinHa, cM Cpenmss Macca, Cpenss Ko-so, HpeoGnima
Bun (MuH- r(MHH- FOILINMA
JUTMHA, CM macca, T JK3.
MakKc) MakKc) BO3pacT
Jlemt 11,6-22,0 18,5 36-341 154 7 2+
Cunery 18,0-19,3 18,7 89-111 100 5 2+
I'ycrepa 12,2-16,5 14,0 44-136 81 3 4+
Kapach | 5 536 22,3 371-492 432 2 3+
cepeOpsIHbIHA
I'omaBnn 21,0-25,5 23,3 176-381 279 2 2+
SI3e 25,7-30,2 28,0 377-726 552 2 5+
ITirorBa 13,9-22,4 16,8 56-297 113 17 4+
Kpacnomnépka | 12,4-20,7 17,6 46-233 151 14 3+
OxyHb 13,0-21,2 18,0 52-201 126 8 4+
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CornacHO  BBINICTIPUBE/ICHHBIM ~ JaHHBIM  (Tabiuma 2), TpeoOiagarommii  BO3pacT
BBUIOBJICHHBIX PBIO SIBISETCSI OT +2 J0 +5, 10 OHOJOrMYECKUM ITOKa3aTeNissM HauOoJiee KPYITHOM
pBIOOI SBISFOTCS Kapach cepeOpsiHbIN, TONaBIb U sI3b, HaHOOIIee BCTPEUaeMON Cpelu BHIOB DPHIO
SIBIISIIOTCSI TUIOTBA M KpacHoNepKa. bosblias 4acTs pbIObl BEUIABINBAIACH MEIKOSYEHHBIMHU CETSIMH.

BoiBoabl. Takum o0pa3om, Hambosee pacnpoCcTpaHEHHBIMU B YJIOBaX BHJaMH, Kak H B
MIPOIILTBIE TOBI, OBIIHN IJIOTBA M KpacHonEpka. CpenHuii Bec moiMaHHON peIObI coctaBua 149 r, uto
YKa3blBaeT  MOJOXKUTEIBHYIO  MHOTOJICTHIOIO — JMHAMUKY. Pa3MepHO-BecOBbIE  IOKa3aTenu
HUCCIICAJOBAHHBIX BHU/0B 6BIJ'II/I HI/I6O CONOCTaBUMbI CO CPCAHEMHOI'OJICTHUMH OJAaHHBIMU, JII/I6O Jaxe
OpEeBOCXOJMIN HMX. Ha OCHOBaHMM STOro CclieayeT OTMETHTh Y/IOBJICTBOPUTEIHHOE COCTOSHHE
TIOMYJISIIIANA TIPOMBICTIOBBIX BUIOB PBIO pekn Manbiii Y3eHb.
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TYUTH

Maxkanana bateic Kazakcran oOumbicel aymarbiaaarsl Kimi O3en e3eHingeri 2020 KbUiFbl
THIIPOOHONOTHSUIBIK KoHE VXTHONOTHUSIIBIK 3epTTEYIEPAiH HOTHKEIEepl KeNTipiareH. 300MIaHKTOH,
3000€HTOC JKoHe wWXxTHO(hAyHa ar3ajapAblH TYPIiK KypaMbl KeNTIpUITeH, OMBIPTKACKI3Iap
KaybIMJIACTBIKTAPBIHBIH THIFBI3JIBIFEI MEH Onomaccachl aHbIKTanFaH. Kimri ©O3eH e3eninge JKailbik
©3CHIHJIC JKOHE OHBIH THIPOTpadpHUsUIbIK JKEIICIHIH Cy albIHAapbIHIa KaHAJIIap Kyieci apKbuibl Emin
MeH JKalbIKieH KaThlHAC eceOiHeH MEKEHJCWTiH MOoHTO-Kacmii TypIiepiHiH TOyemci3 MOMmyIsIHsIChl
Oap.

Kimi ©3eH e3eHi TpaHCIIeKapaiblK OOJBII TaObLIAIBI )KOHE IMIeKapanac MemiiekeT — Pecei
ayMarbIHJ]a MaHbBI3[bl SKOHOMHKAIIBIK MOHTE W€, KOFApFbl aFbIChIHIA TOMEHT1 aFbICHIH/IaFbl ©3CHHIH
JKBUIIBIK aFbIHBIH €J19yip KBICKAPTAThIH Cy KOWMAalIapbIHBIH KacKaabl Kypbuiasl. Cy pecypcTapbIiHBIH
TaIIIBUIBIFEI, OacKaJlapMeH Karap, uXxTthodayHaHbIH jkal-KyiiHe e acep erti. Kimni e3¢H e3eHiHIH
KOIDKBUINIBIK 3€PTTEYJEPiHIH HOTHXKECIHIE OChI Cy KOWMAChIHIA OMIp CYPETiH OallbIKTapiblH Ti3iMi
xacanael, oran 16 Typ kipeni — maiima6ax (Alosa kessleri), mopran (Esoxlucius), taban (Abramis
brama), xexcepke (Aspius aspius), kexmop (Abramis ballerus), rycrepa (Blicca bjoerkna), xymic
monke (Carasius auratus gibelio), caszan (Cyprinus carpio), romasms (Leuciscus cephalus), s3b
(Leuciscus idus), Topra (Rutilus rutilus), ke3puikanar mybap 6ansik (Scardinius erythrophtalmus),
aunb (Tinca tinca), moeicoik (Silurus glanis), anadyra (Perca fluviatilis), kexcepke (Sander lucioperca).
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BOCIIPOM3BO/JACTBO CA3AHA (CYPRINUS CARPIO) 4JIs1 COXPAHEHUSI
1 BOCITIOJTHEHU A ITPOMBICJIOBOM YMCJIEHHOCTH BOJJOEMOB KA3AXCTAHA
REPRODUCTION OF CARP (CYPRINUS CARPIO) FOR THE PRESERVATION
AND REPLENISHMENT OF THE COMMERCIAL NUMBER OF WATER
BODIES OF KAZAKHSTAN

AHHOTAIHSA
Ha ¢oHe cHMXEHUs MPOMBICIIOBOM YHUCICHHOCTH KOMMEPYECKHX BHUJIOB PHIO B €CTECTBCHHBIX
BojioeMax KaszaxcTaHa, B 4HWCJIE KOTOPBIX Ca3aH SIBISICTCS OJIHUM W3 TIPUOPUTETHBIX OOBEKTOB
aKBaKyJbTYphl Ha BHYTPCHHHX W BHEITHUX IPOJOBOJHECTBEHHBIX PBIHKAX, IMPOBEACHHWE HAYIHO-
MIPUKIIATHOTO WCCIEAOBAHMS JJII COXpPAaHEHWS W TOBBINICHUS T€HETHYECKOTO CTaTyca Kapra/ca3aHa
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B €CTECTBEHHOW Cpele M Ha MHOTIMX PBIOOXO3SICTBEHHBIX MNPENNPUATHAX SIBISIETCS] AKTyalbHBIM.
B cratbe 000011eH MaTepran 0 MPOBOAMMBIX HCCIEIOBAHUSIX MO BOCIPOU3BOJICTBY MOJIOJM Ca3aHa
(Cyprinus carpio), moy4eHHBIX OT TE€TEPOTEHHBIX MPOM3BOUTENCH BBUTOBICHHBIX M3 03epa AJIaKOJIb
B VYCIOBHSX TMPYAOBOTO XO3sWcTBA AJsMaTuHCKOW obmactu. IlpwBomuTcs KpaTkoe omnmMcaHue
KJIIOYEBBIX 3TalOB MO IOJIYYEHHUIO JIMYMHOK Ca3aHa W MX 3apbIOJICHUIO B BBIPOCTHBIC MPYIBL
[NomuepkHyTa 3HAYMMOCTDH BBIpAIIUBAHUS ca3zaHa Ha PHIOOBOAHBIX Xo3siicTBax KazaxcraHa ¢ menbio
peanu3anuy TOBAPHOW MPOAYKIHMH M YCTOMYUBOTO TMOAJIEP)KAHUS €ro MPOMBICIOBON MOMYJALNU B
€CTECTBEHHBIX BOJOEMaXx, 1€ €ro YUCIEHHOCTb B CBS3M C IMOBBIIICHUEM IPOMBICIOBOH HAarpy3kH, a
TaKXe COIMYTCTBYIOIIUX HETaTUBHBIX IKOJOTMYECKUX (PAKTOPOB 3a MOCIEAHHUE HECKOJBKO JIECSITKOB
JIeT pe3Ko cokparuiach. [yt obecrieyeHns: ONTUMANbHBIX YCIOBHH MO COXPAaHEHHIO M YKPEILJICHUIO
TeHETHYECKOI0 CTaTyca cas3aHa/Kapria, a KpoMe TOro, YJIYyYLICHHIO €ro IeHETMYECKHX KayecTB Ha
MHOTHX XO3SIIICTBaX B pa3pe3e ABYX INIaBHBIX MCTOUYHUKOB PBIOHOM MPOAYKLIMHM — PBIOOJOBCTBA U
pBIOOBOJICTBA  PAcCMOTPEH  E€AMHBIA  MEXaHW3M WX (YHKUMOHUPOBAHWS B  COBPEMEHHBIX
SKOHOMUYECKHUX U 3KOJIOTHUECKUX YCIOBUSX.

ANNOTATION

Against the background of a decrease in the commercial number of fish species in natural
reservoirs of Kazakhstan, including carp is one of the priority objects of aquaculture in domestic and
foreign food markets, scientific and applied research is carried out to preserve and increase the genetic
status of carp / carp in the natural environment and in many fishery enterprises is relevant. The article
summarizes the material on the research carried out on the reproduction of juvenile carp (Cyprinus
carpio) obtained from heterogeneous broodstock caught from Lake Alakol in the conditions of the
Kapshagai spawning-growing farm. A brief description of the key stages in obtaining carp larvae and
their stocking in nursery ponds is given. The importance of growing carp in fish farms in Kazakhstan
is emphasized in order to sell marketable products and sustainably maintain its commercial population
in natural reservoirs, where its number has sharply decreased due to an increase in the fishing load, as
well as associated negative environmental factors over the past few decades. To ensure optimal
conditions for preserving and strengthening the genetic status of common carp / carp, and in addition,
improving its genetic qualities on many farms in the context of two main sources of fish products -
fishing and fish farming, a single mechanism of their functioning in modern economic and
environmental conditions is considered.

Knioueevie cnoea: Puvibonosecmeo u pbl606000m€0, npombvlcioeas 4YucieHHocms, CAa3adH,
cenemu4ecKull nozzwwoquuww, UCKYCCNBEHHOE eocnpouseodcmeo.

Key words: Fishing and fish farming, commercial population, carp, genetic polymorphism,
artificial reproduction.

BBenenne. PriOHOE XO3SHCTBO WMIrpaeT Ba)KHYIO pOJIb B SKOHOMHUKE MHOTHX CTpaH IO
00eCIIeYeHNI0 HACENIeHWs] HE TOJbKO KAYeCTBEHHOW pPBIOHOW NPOJYKIMEH, HO W TapaielbHO
pa3BHBaeT KOPMOBYIO MPOMBIIUICHHOCTh M MPOM3BOJCTBO TEXHOJIOTMYECKUX INPOAYKTOB. Bmecte
TEM, MHOTHE BOIIPOCHI PHIOOJIOBCTBA M PHIOOBOJICTBA COMPSIKEHBI MEXKAY COOOH M TOpOW TpeOyroT
00010THO-B3aMIMOBBITOIHOTO TPUHATHS pelieHnil. B HblHemHee BpeMsl pBIOHBIA MPOMBICET H
aKBaKyJIbTypa MPECIeAYI0T SHHYI0 1IeJb: KaK MOXHO Oouibie 100bITh mumy. [Ipexie Bcero takas
HEOOXOMMOCTh BBI3BaHA €XKErOJHBIM INI00aIbHBIM pocToM HaceneHus. CornacHo nokiaxy OOH, k
2030 r. macemenwe 3emiam mocturHer Oomee 8 mupna demosek [1]. Ommako, He Bcerga 0OBEMBI
€CTECTBEHHOW JJOOBIYM M NMPOM3BOICTBA PHIOHOW MPOIYKIIMH CIIOCOOHBI IOCTHIHYTh MOJOKUTEIBHBIX
pe3ynbTaToB. Bo MHOIOM 3TO CKa3bIBaeTCsl M3-3a CIOKHOTO PEryJMpOBaHHs IIPOMBICIIA Ha BOJOEMaX,
IJIe  ©XKEroJHble O00beMbl JIOOBIMM U BOCIOJNHEHHWS PBHIOHBIX 3allacOB IMOHMKAIOTCS H3-32
HEepalrOHAIBHOTO TPHPOAONONb30BaHus. C Jpyroil CTOPOHBI, PHIOOBOJHBIC NPEINPHATHS H3-32
CBOMX MEJIKUX MAacIITa0OB MPOU3BOIAT HU3KHE 00BbEMbI PHIOHOM MPOIYKIMH, HECIOCOOHBIE TOCTUYb
B TIOJIHOW Mepe HYXXHbIX 00beMOB. Bce 9TO BeJleT K albTepHATHBHOMY W PAIlMOHAIBHOMY TMOJXOY B
YBEJIMYECHHH PHIOHO MpoayKuuu. B 3Toii HEMpocTol NHUIEeBOW CUTYaIlHU, H JJOIOJIHUTEIBLHO K ATOMY
MOJIOKUTEIBHO ~COIMYTCTBYIOLIEMY (DakTy Hauuuusi IIUPOKUX DSKOHOMUYECKHX BO3MOYKHOCTEH
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(6oraroro peIOOBOMHOTO (POHJA) BBIPANIUBATH PHIOY HUCKYCCTBEHHO SIBJISICTCS OJHUM U3
npuopuTeTHhIX HampasieHuil PK. Ha coBpemeHHOM 3Tamne B ppIOHOM XO3SHCTBE COBEPIICHCTBYIOTCS
U OoTpabaThIBAIOTCS TEXHOJIOTHH [0 BOCHPOM3BOJACTBY IICHHBIX IPOMBICIOBBEIX BHIIOB PEHIO,
OCYIIECTBIISIETCS] TIOUCK HOBBIX IMPOMBICIIOBBIX 0OBEKTOB, BBITIOJIHSCTCS MTOMOJHEHNE PHIOHBIX 3aI1acoB
Ha €CTECTBEHHBIX BOJOEMAX 3a CUET €CTECTBEHHBIX M UCKYCCTBEHHBIX ()OPM BOCIIPOM3BOJCTBA PHIOBI
Ha MHOTHX Npennpusitusx Kazaxcrana.

Jiss coxpaHeHHsI eCTECTBEHHBIX PECYpCOB M IOJTAITHOTO TOBBIIICHUS SKOHOMUYECKOTO
a¢pdekra or prIOOIOBCTBA W PHIOOBOJCTBA MaHHBIH IMOAXON BechbMa oOocHOBaH. K mpumepy,
npou3BocTBO Oosiee 70% oOBemMa akBaKyabTYphl obOecreunBaroT KaproBbie poiobl [16]. CormacHo
CTaTUCTHUKE, TEMIIbl IMONYYCHUS PHIOHOW MPOAYKIMHM B TEUYEHUE JBYX MOCICIHHX JACCATHICTUH
cocTaBIsIOT B cperaeM 12 % B rox. 1o pesynbpTaram mccienoBaHuii 3apyOeHBIX NCCIIe0BATENeH, BO
MHOTOM HapalliBaHUE MHPOBOTO MPOU3BOJICTBA PHIOBI CBSI3aHO C MOBCEMECTHO pa3padaThbiBaeMbIMU
METOJJaMU MHTEHCU(UKALIUK aKBaKyJIbTyphI [17-19].

W3BecTHO, YTO OJHOW M3 LIEHHBIX IPOMBICIOBBIX BUIOB PBIO sBIsieTcs ca3aH. BrulpamuBanue
JAHHOTO TIPOMBICTIOBOTO OOBEKTa CBSI3aHO C €ro OHMOJNOTHYECKUMH U TaCTPOHOMHYECKHMH
kayecTBaMHu. HeonqHOKpaTHO B 3apyOeXHOH M OTEUECTBEHHOM JHMTEpaType MPHBOAATCS (PAaKThl O
MOJIOKUTETBHBIX PBIOOBOTHO-OHONIOTMYECKHX CTOpOHaxX casaHa [5-8]. K TakuM kauecTBaM MOXHO
OTHECTH: OBICTPBIM TEMI POCTa, HEMPUXOTIMBOCTh K YCIOBUSIM COJIEPXKAHUS, HIMPOKUH CHEKTP
KOPMOBBIX 00BbekTOB. CornmacHo mpoBeaeHHbIM uccienoBanusm (2017 r.) mpu cpaBHEHUH
PBIOOBOIHO-OMONIOTMUECKUX TIOKa3aTesiell pa3BUTHA HKPbl M JIMYMHOK Kapma M caszaHa ObLIo
BBISBJICHO, YTO HMKpa Ca3aHa MPOXOJHUT BCE SMOpPHOHAIIBHBIC CTAJAMU pPaHbIE, YeM Kapra U HMEeeT
Ooiee BBICOKYIO BBDKMBAEMOCTb M BBICOKOE KadeCTBO, OJHAKO KOJMYCCTBEHHbBIC IOKa3aTeNn
MPOU3BOJICTBEHHOTO TIpOIlecca MOJYYeHHs JIMYMHOK Jydiie y kapma [12]. B oskcmepumerax mo
BBIPAIIUBAHUIO Ca3aHa B YCIOBHSX MONUKYIbTYpbI (ymnon Poii, 2016 r.) oT™Medaercsi, YTO CKOPOCTh
pocta 6enoro amypa u 6enoro Toncroiaobuka Obia Ha 18 % BhIllle B CpaBHEHHUH CO CKOPOCTBHIO POCTa
kapra u cazana [20].

B Hacrosiee BpeMsi Ka3aXCTaHCKUH ca3aH BMECTE C JPYTUMH BHJIaMHU MPOMBICIOBBIX PHIO
SIBIISICTCS. KOHKYPEHTOCIIOCOOHBIM Ha PHIOHOM pBIHKE CTpaH ONIKHEr0 M JANbHEro 3apyOexkbsl.
PriOHast npogykuust skcoptupyercst B Takue crpanbl, kak Kanana, CIIA, Kuraii, Yexus, Typuus,
Hosas 3enmangus u PecmyOnmka Ceimensckue octpoBa. OmHAKO, CAMBIM €MKHM ITOTEHITHATHHBIM
peiHKOM Uit Kazaxcrana ssnsercss cocequuit Kurail. OTa cTpaHa, Kak KpyNHEHIIMH B MHpe
noTpeduTeNb poIObI, HCIONB3yeT 36% MHupoBOro oObeMa npousBoacTsa [1]. Bmecte ¢ Tem, Bo3HHKaeT
ocTpasi HEOOXOJUMOCTb yBEITHUEHHsI 00BEMOB Ca3aHa 3a CUET IMOBBIIICHHUS er0 eCTECTBEHHBIX 3allacoB
U HMCKYCCTBEHHOI'O BOCIPOM3BOACTBA. 3a IPOLICIAIINE HECKOJIBKO JECATKOB JIET YHCICHHOCTh
momynsiquM  cazaHa  banmkamr-Anakonbckoro  OacceiiHa  MMeeT  TEHICHLUUIO  CHIDKEHHSL.
C uHTeHCH(UKAIIUEH TTPOMBICIA M BO3HUKIIEH KOHKYPEHIIHEH CO CTOPOHBI Kapacs W Jiema 3a MecTa
HEPEeCTHJIMIA W THIIEBBIX B3aMMOOTHOLICHMI MOJOPBAJM BOCIPOU3BOJICTBO OOJNBIICH YacTu
nonynsuu cazana. B 2004 r. 4yncieHHOCTh ca3aHa CHU3WJIACh J0 KPUTHYECKUX NpenenoB. B sToi
CBSI3U HAa 3aKOHOJATEIILHOM YPOBHE JUISI COXPaHEHHsS MHOTHX IPOMBICIOBBIX PBIO W JalbHEHIIeH
peanu3anMyi B KayecTBE TOBAPHOH MNpoAyKuuu Obul paspadortan 3akoH PecnyOnmkm Kazaxcran
«O0 oxpane, BOCIIPOM3BOACTBE U MCIOIb30BAHUH KHBOTHOTO Mupa» oT 9 uronst 2004 1. Ne 593-11 [2],
COTJIACHO KOTOPOMY 3apbIOJieHHE BOJIOEMOB — BBIIYCK PHIOOIOCAIOYHOTO Marepuayia U phIObl B
BOJIOEMBI U (MJIM) Y4YacTKH C IIEJBbI0 CO3AaHUS CaMOBOCIIPOM3BOMSIIMXCS IMOMYJISIHUNA, COXPaHEHUS
LEHHBIX, PEAKUX W HAXOISIIUXCS MOJ Yrpo30H MCUE3HOBEHMs BHIIOB PBIO SIBISAETCS 00s3aTEIbHBIM.
B 2007 r. BbUIOB Ha ca3aHa ObLI BBEJCH IIOJHBIM 3alpeT MO 03epaM AJIaKOJIbCKOW CHCTEMBI.
TpuHaguaTuiIeTHUH 3ampeT Ha BBUIOB ca3aHa Jall CBOM Pe3yJbTaThl YHCICHHOCTh €ro JOCTHIIIA
npombiciioBbix u ¢ 2020 1. oH ObUT pa3pelieH K BbUIOBY [3].

I'enetnueckne wccnenoBanmsi, mposeneHHple TOO «KasHUMPX» mokassiBaroT, dTO
IPOU3BOJIUTEIIN KapIa Ha PeIOOBOHBIX X03stiicTBax PK mo psity npuumH siBisitoTcs MHOpeaHbiMu [4].
Wcxons u3 3Toro, A yBEIMUYCHHS YUCICHHOCTU M HMOHM)KEHHs Ynciia MHOpeOHbIX (opM Kapma Ha
Bogoemax Kazaxcrana ObLTO TIesTecOo00pa3HO HCIOIB30BAaTh HAMbOOIee TCHETHUSCKH Pa3HOOOpa3HbIX
MIPOU3BOUTENICH AUKOTO ca3aHa, KOTOPbIE MO3BOJIAT HOBBICUTH FE€TEPOr€HHOCTh 3TOT0 BHA. JIJis 3THX
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LeJiel B TEKyIIEM oAy NPOJOJDKAIOTCS HCCIICAOBaHMS B 00JIaCTH BOCHPOM3BOACTBA ca3aHa Ha Oase
TOO «HepecToBo-BbIpOCTHOE XO034HCTBO — 1973» B paMkax mHpoekTa M0 KOMMeEpLHaIu3aluu Ha
2021-2023 rr. «VcKyccTBEeHHOE BOCIIPOM3BOJACTBO W BBIPAIIMBAHUE PHIOOMOCAOYHOIO MarepHala
cazaHa C LEJbI0 JalbHEHIIeH ero peanu3aluMyd [Uisd 3apblOJICHUS €CTECTBEHHBIX BOJOEMOB
Pecniy6nuku Kazaxcran» [9].

Marepuajibl M MeTOAbl HccJel0BaHMil. [[1 mnpoBeaeHUs HAy4YHBIX HCCIECIOBaHUI
3aJIEHCTBOBAHO 2 BBIPOCTHBIX TpyAa (Kakawld mo 16 ra). XossicTBO oOecriedymBaeTCss BOIOH OT
p. Jlen, cuaGxkaromiast tonbko 30% mnpynoBoro ¢onmaa xo3siictBa. Hannuue Ha X03sHCTBE MHKYOa-
LMOHHOT'O 1[€Xa, UCTIOJIb3YEMbI B OCHOBHOM JIJIs1 BOCIIPOM3BOJCTBA KapIia U PACTUTEIbHOSIHBIX PHIO
MIO3BOJIMJI XOPOLIO NPUMEHATh 3aBOJCKOW METOA Ul PENpPOAYKLHMH PbIOONOCAJOYHOIO Marepuaia
cazaHa. OCHOBHBIC TEXHOJOIMYECKHE TPOLIECCHl OBIIM BBITIOJIHEHB COTJIACHO METOANYECKUM
pEKOMEHAAIMSIM 10 MOJYYEHHIO UM BBIPAIIMBAHMIO PBIOONOCAZOYHOrO MaTepuaia (kKapna Hu
PacTUTENLHOSIHBIX PHIO) B YCIOBHSX MPYIOBBIX X03s1iicTB Kazaxcrana [14].

Padora ¢ PMC Hauvamack ¢ BbUIOBa MPOU3BOJUTENCH ca3aHa ¢ o3epa AJakoidb |
Tpa"cnoptupoBku 10 TOO «HepecToBo-BEIpOCTHOE X03511icTBO — 1973» B BeceHHee Bpems. B nepuon
OTJIOBA IPOM3BOIUTEICH BBIIOJIHEHBI IPOMEPHl OCHOBHBIX OMOJIOTMYECKHX TIOKa3aTelei 1o
IpaBauny [15]. CornacHo MONyYEeHHBIM pe3yJbTaTaM TeHETHYECKUIl CTAaTyC y MpPOU3BOIHUTEINCH
QJIAKOJICKOTO Cca3aHa TOBOPHUT HaM O TOM, YTO COCTOSIHHE €CTECTBEHHOM MOITYJISIMU ca3aHa JaHHOTO
03epa IMoKa eIIe TeTepOreHHO.

Jis monmydeHusT TOTOMCTBa MPOM3BOJMIN aJalTalli0 3aBE3CHHBIX IPOMU3BOJAUTENCH B
3apaHee MOArOTOBJICHHBIX Oacceifnax. Ilpouecc amanTaunu 3axmiodaincsi B BbIACPKMBAHUH PHIOBI C
MTOJIKOPMOM HCKYCCTBEHHBIM KOpPMOM. Llenbio GOHMUTHPOBKM OBUIO pacmpenesieHHe CaMOK M CaMIIOB
0 TOTOBHOCTH K HepecTy. Bcero Obuio 3aneiictBoBano 142 mnpowmsBojauTeneil caszaHa.
BocnpounssoactBo mpoBoamnoch B Mae. s CTUMyIMpOBaHUS HEpecTa B 3aBOJCKUX YCIOBHSIX
UCIIOJIB30BAJICS. TOPMOHAJIBHBIM TIpenapar s kaprna — rumodus. Jlo3a rumodusza M KpaTHOCTh
pacCYMTHIBAIMCH Ha BEC PHIOBI B 3aBHCUMOCTH OT TEMIIEPATYPhI BOJIBI.

Pe3ynpTaT CTHMYJIMpPOBAaHHOI'O HEpecTa 3aBUCEN OT KayecTBa IPOM3BOAMTENCH, TaKk M OT
HPaBUIBHOTO COJEPKAaHMs B JIOTKAX. YBEIMUCHUE TEMIIEPATYPBI 3a CUET MOAOTrPpeBa Bo bl 10 22-23 °C
MO3BOJIHIIO 00ECIIEUNTh ONTUMAITLHBIE YCIIOBHS JIJISI HEPECTa.

s momydeHust UKpbl ¥ MOJIOK HCIIOJIB30BAIM METOZ OTLEXHBaHUS. COOp MKPBI M MOJIOK
MIPOU3BOJIUIICS B CIICIHATBHYIO MOCYIYy — MKpPY B CTCKJISIHHbIE OaHKH, MOJIOKH B CyXHe€ TPOOHPKU
00bHMOM 50 Mi. OceMeHeHHe HMKpBl OCyHecTBISIN oT 3-5 cammoB. [IpumMensuics «cyxoit crocoO.
[Iponecc oOecknenBanus npowsBoamics B TeueHue 40-45 mwmnuyrt. st mHKyOanum WKpbl ObUIN
3a/1eiCTBOBAHbI MHKYOAIIMOHHBIE anmaparsl Tuma «Bewc» u «AMyp».

B anmmapatax Beiica ukpa uWHKyOMpoBamach 10 CTaJW{ OKPAIIEHHOTO TJa3ka, 3aTeM
MIPOMBIBAJIACH U MEPEHOCHIIACH B anmapar AMyp, I/ie¢ ¥ IPOXOJUIN dTalrbl JOMHKYOAllnH, BEIKJIEBA U
BBIJICPKUBaHUS JTMYMHOK JI0 TIepexo/ia Ha CMeIlIaHHOe NuTaHue. Bo Bpemsi MHKyOaruu npou3BoIuIn
KOHTPOJIb TEPMHYECKOTO M KUCIOPOIHOTO pexumoB [13].

i co3panusi ONTUMAaJIBHBIX YCJIOBUM BhIpAIlMBaHMA JIMYMHOK B MIPY1aX MPOBOAMIN pabOThI
[0 WX MOJIrOTOBKE: BBIKOC PACTUTEIBHOCTH, 00pabOTKa TPYyIOB XJIOPHOH M3BECThIO, BHECCHHE
OpraHUYECKUX YJOOPEHHH JI0 3aIOIHEHHS TIPY/IOB.

PesyabTaThl U UX 00cysknenue. [lo uroram mpoBeneHHBIX pabOT B BECCHHUI Nepuo] ObLIH
IIOJIy4€Hbl JINUYMHKU Ca3aHa, KOTOpbIE NPH IEPEeXOoJe Ha HK30M€HHOE IHUTaHWE ObLIM IEepPEca)XeHbl B
BBIPOCTHBIE TIPpYJBI ¢ 0oOImeld momansio 16 ra ¢ yke roToBOi ecTeCTBEHHOH KOpPMOBOW Oa3zoi
(cMmotperh pucyHok 1). Jlis TpaHCHOPTHPOBKM TOTOBBIX JIMYMHOK Ca3aHa HCIOJIb30BAJIH
IIOJIM3TUIICHOBBIE IAKEThl C BOAOH HACBIIEHHBIX KHCIOpOAOM. Vcrmonb3oBaHME AAHHOIO METOAA
LIMPOKO MPAKTUKYETCs] HA MHOTUX PBIOOBOHBIX XO3SIMCTBAaX, TAK KaK [103BOJISIET IIEPEBO3UTH MOJIOJIb
pBIO Ha OOJBIIME PACCTOSHUS C COXpAaHEHUEM KU3HEHHBIX yCIO0BUH 10 12 4.

Ilocagky NnMYMHOK ca3aHa B BBIPOCTHBIE HPYIbl BBINOJHSUIOCH C COOJIIOAEHHUEM BCEX
HEOOXOMUMBIX YCIOBUH. [ amanTanmuy JUYWHOK K TIPYAOBOM BOJE, T/I€ TEMIIEPATypHBIA PEKAM
MOJKET 3HAYUTEIbHO OTIMYATHCS BHITYCK JIMUMHOK B BRIPOCTHBIE MPYAbI POM3BOIMIICS OCTEIIEHHO B
teyenne 15-20 MuHyT.
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Pucynoxk 1 — INocazka muurHoK cazana (Cyprinus carpio) B BEIpOCTHOM Mpy/q

Kopwmiienue pacrymieit Moyoau mpu jgoctixennu cpeaneir macebl 0,8-1,0 r o4eHb BakKHO B
9TOT mepuoia. Jlnsg 3Tux 1enell B OCHOBHOM MPOU3BOJAT 3arOTOBKY KOPMOBBIX CTOJUKOB WIIH
MOJITOTABIIMBAIOT KOPMOBYIO JIOPOKKY Ha KOTOpPbIe BHOCHTCS CIICIIHAIN3UPOBAHHBIA PHIOHBINH KOPM
o Bcemy rnepuMeTpy npyna. s xopmileHHs ObUIM OmNpeselieHbl KOpMOBbIe Mecta. [IpoBomwim
KOHTPOJIb 32 IOEAaEMOCTBIO.

B nepuoa uccnenoBanuii Maii-ceHTss0ps 2019 r ObUTHM MOTYyYEHBI CErOJIETKH CpeAHEH Maccoi
30 r. PaGoueii pridonpoaykTuBHOCTEIO 400 Kkr/ra. BeDKHBaeMOCTh OT HEMOAPOIICHHBIX JTHUYMHOK
cocraBuna 28 % [11]. TlomydeHHble pe3yibTaThl SIBISIFOTCS JOCTUTHYTBIMA B  TOJYYEHHH
KU3HECTOUKON MOJIOJIM 3aPBIOJICHHBIX B MOJITOTOBJICHHBIC MTPY/IBL.

Hay4Ho-nipukiiasiHoe ¥MccieoBaHue SBIISIETCSl HE TMOJTHBIM, OJJHAKO, UMEET CBOHM PE3YJIbTAThI.
[To uTOraM KOHTPOJIGHBIX OOJOBOB BBIMIOJIHEH pacyeT CpeHeHd Macchl MOJIOAM ca3aHa Mo JABYM
BBIPOCTHBIM MpyaaM. [Ipu uX cpaBHEHHWH, B BhIpocTHOM mpyay Ne 1, rje mocajika JIMUMHOK ObLia
BBIMOJIHEHA TMO3JIHEE, CPEHAS Macca Moyioau cazaHa cocraBwia 0,83 r, a cpemHsas macca MOJIOIU
[EPBOHAYANILHO 3apbIOJICHHOTO npyaa Ne 2 B mepepacuere Macchl BCEil BRIOOPKH Ha KOJIMYECTBO PBIO
Obu1a cnenyromied: 76 1/30 mt. = 2,6 r. O4eBHIHO, YTO JIOCTHTHYTAsi Macca MaJIbKOB Pa3IMYarOTCs 13-
3a Pa3HBIX CPOKOB 3aPBIOJICHHS.

Hay4Ho-nipukiaiHoe uccieoBaHue 1Mo JaHHOMY HarlpaBleHHIO TpojoibkaeTcs. Ha Texymem
JTare BeJyTcs padOoThl MO MPYJAOBOMY BBIPAIMBAHHIO CETOJIETOK, Ky/a BXOJAT TAKHE MEPOTPHUSITUS
KaK KOpMJICHHE MOJIOJM ca3aHa, HaOJIOJCHHE 3a MOKa3aTeNIsIMH BOJHOW Cpenbl (TeMmepaTypbl U
COZIEPXKAHUSI PACTBOPEHHOTO KHCIIOPOJA), OTIYTHBAHUE PHIOOSIIHBIX MTHUIl (Ianeb, IUKAX YTOK,
BOJISIHBIX KYPOUYEK U YaCK XOXOTYHb).

B nenom, pe3ynbTaThl TaHHOH paObOTHl OKA3bIBAIOT, YTO B CYLIECTBYIOLIEH SKOJIOTHYECKON U
9KOHOMHMYECKOH cuTyanuu i KazaxcraHa, BOCIIPOM3BOACTBO ca3aHa JJIsl 3apbIOJICHHUsT BHYTPEHHHUX
BOJIOEMOB M O0€CIHeueHHs] T'eHETHUECKH pPa3HOOOPa3HBIM PHIOONIOCAIOUYHBIM MATEPUAIIOM MHOTHX
PBIOOBOIHBIX XO3SIMCTB SIBJISCTCS 11€1€CO00pa3HBIM B BOCIIOJTHEHUH U YKPEIICHUH PhIOHOTO (OH/A.
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Pucynok 2 — BeimosHenue paboT B X0/e KOHTPOJIBHOTO 0010Ba Mojtoau casana (Cyprinus carpio)
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TYHIH

Maxanaga XILIC «Kanmarail ysUIIsIpbIK IIANIYy-eCipy MIapyallbUIbiFbl-1973y skarnaiibinaa
Aunaken keJliHeH jkabaifbl OHIIpYIIIEpICH albiHFaH ca3aH mabakrapeia (Cyprinus carpio) monmairty
JKOHIHJIET1 FRUIBIMH — KOJIZIAHOAIBI 3epTTEy MaTepualibl )KMHAKTaFaH. KpicKalia Type ybUIIbIPBIKTHL
anmynaH Oactan JMYMHKalapAbl ajdyFa >KOHE OHBI ecill Keje jKaTKaH ToraHJapjaa ecipyre aeiinri
HeTi3ri Ke3eHiep KenTtipiareH. bajblk eHIMAEpiH i1IKi dKOHE CHIPTKBI HApBIKTAapFa €Ki 0acThl )KETKi3yILi
- OanmpIK aynay JkoHe OanbIK ecipy OeiHICiHIe oapAblH enjiH OaiblK KOPBIH KOJJIay >KeHIHeri
HETi3ri BEKTOP peTiHAe Ka3ipri 3aMaHfbl SKOHOMHUKAIIBIK JKOHE DKOJOTMSIIBIK JKaraainapaa *KyMbIC
icTeyiHiH OipblHFall TeTiri Kapanael. JKypriziiren 3eprreyiepiaiH KemnTereH OajblK ecipy
KOCITIOPBIHAAPBIHIA OCHl TYPAIH OCIMIH MOJIAWTY VIIiH, COHIai-aK TeHETHKAIBIK op TYpJi >kac
OanmbIKTapMeH TONBIKTHIPY eceOiHeH KasakcTaHHBIH TabWfu Cy alABIHAApPBIHAA TYKBI OaBIKTHIH
KOCIMILIUTIK MOMYJISIIUSACHIH KaIIbIHA KENTIPY XKoHE KOJIay YIIiH MPaKTUKAIBIK MaHbI3bI Oap.
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ACTIAJIBI, ®POHTAJIJIBI - COKAJIBI KONICBITKBILI NAHJIAJTAHY AbIH
TEXHOJIOTUSLIBIK KOPCETKIIITEPI
TECHNOLOGICAL INDICATORS OF THE OPERATION OF SUSPENDED,
FRONTAL-PLOUGH PLOUGH

AHHOTANUA

Makanajia acnaibl, TOPT KaTtapiibl, (HPOHTAIIBI KOICHITKBIII-COKAHBIH MTPUHITUITAAIIBI KOHE
KOHCTYPKTHBTI TEXHOJIOTHSUIBIK CyjI0aiapbl YCHIHBUIFAH JKOHE 4YH3eNbAl COKAHBIH JHEPro-
CBHIMBIMJIBUIBIFBIHBIH, TAPTY KEIEPTICIHIH, OHIMAUIINIHIH, KyaThIHBIH JKOHE KaMTY €HIH aHbIKTay YIIiH
TeHzaeyiaep OepinreH. TeopusuIbIK 3epTTEyJepAiH HOTIKENEpiH MNaliAajiaHa OTBIPBI, acCTajbl
(pOHTAJIBI KOTICHITKBINI-COKAHBIH HET13T1 Mai1anany KepceTKIITepiHiH eceOi OpbIHIaFaH.

CoHbIMEH Kartap, OyJI KYMBICTa TONBIPAKTHI HEri3ri aydapMail eHJIereH YaKbITTarbl, TapTy
KEJIEPriCiHIH, OHIMIUTKTIH, JXYMCaJFaH KyaTbIHbIH JKOHE OCpIJIreH COKaHBIH Ka)KETTI JHEPIus-
CBHIABIMIBUTBIFBIHBIH JKEP JKBIPTY arperaThlHbIH JKbIUIKY KbUIIAM/IBIFbIHA OalilIaHbICTAPbI KOPCETINTEH.

Bepinren OaitnaHpIcTapIblH Taigaybl KepaAi HETi3ri ayaapMmai eHaenyi acnanbl (GpoHTaIbI
KOTICBITKAII-COKAHBIH JKYMBIC iCTeyl Ke3iHJ/Ie TEXHOIOTHSUIBIK TPOIIECCTEP/IIH KYMBIC CHIHBIMIBUIBIFBI
MeH KyaTbl CBI3BIKTBI eMec Typae Oomajpl. JKep JKbIpTy arperarblHbIH XKyMbIC icTeyl ke3inae K-701
TPAKTOPhl MEH KapacThIPBUILIIT OTHIPFAaH KOMCHITKBIII-COKaZAaH TypaThlH 1,6-maH 2,3 M/C KbUIKY
KBUIIAMJIBIFBIMEH KYMBIC icTerenje, sxymcainrad KyaTsl 80-uen 130 kBT, an sHeprochliibIMABUIBIFBI
ochl JKbuTIaMbIKTapaa 28-aeu 33 kBrcar/ra mieringe 001abl.

ANNOTATION

The article offers a pre-principal and constructive-technological scheme of a mounted four-
row front plow-ripper and gives an expression for determining the width of the grip, the performance
of the traction resistance, the power and energy intensity of the chisel plow. Using the results of
theoretical studies, the calculation of the main operational parameters of the mounted frantal plough-
ripper was made.

The paper also presents the dependences of the traction resistance, productivity, power
consumption and the required energy intensity of this plow on the speed of movement of the arable
unit during the main non-tillage tillage.
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The analysis of the presented dependencies shows that the power and energy intensity of the
technological process of the main non-fall tillage during the operation of the mounted front plough-
ripper varies according to a nonlinear dependence. When operating an arable unit consisting of a
K-701 tractor and a proposed ripper plow operating at a speed of 1.6 to 2.3 m/ s, the power consumed
is in the range of 80 to 130 kW, and the energy consumption at these speeds is from 28 to 33 kWh/ha.

Tyitin co30ep: Koncolmybiul-coKa, OHIMOLNIK, Kyam, HCYMbLC CblUbIMOLLILIK, MAPM) Kedepaici,
Kammy eHi, OalllaHblc, HU3eib, MONLIPAK, MEOPUAIbIK 3epmmeyiep, Kauay, HCA3bIKKeCKili-
mepenyKOnCcoblmKblLU.

Keywords: plough-ripper, productivity, power, energy intensity, traction resistance, working
width, dependence, chisel, soil, theoretical studies, chisel, plane-cutter-deep-loader.

Kipicme. Kazakcran kayin-karep eriHIIIiK aiMarblHla OpHAJIACKaH,  COHJIBIKTaH KyaH
aiiMaKTapJarbl eTiHIITIKTI KapKbIHAATY VIIIH TOMBIPAKTHl HETI3rl ayaapMmail eHjeyre apHairaH
9pO3UsFAa KApChl YKaHa MalTHHATAPAbIH a3ipieHyine amsim kenmi [1 — 5]. TombsIpakThiH ©HIEATeH
Ka0aThIH JKETKITIKCi3 KOIICHITY >KOHE OHBIH TOMEHT1 TOPH30HTBHIHBIH INAMaJaH ThIC THIFBI3ATYbI
TOTMBIPAKTHI ayJapMaNThIH dCepPJIi JKaHa KYMBIC OPTraHAapbIHbIH KYPbUIBIMBIH JKacay bl KAPKbIHIATTHI.
JKaspIkkecKil-TepeHKOICHITKRIITApABIH, OpHbIHA 40 cM TepeHJiKKe JeiiH TOIbIpaK oOHJeyTre
KaOUIeTTI YM3eNbJi KOINCHITKBIIITAPEl MEH TEPEH KOIMCHITKBIITAp TMaiga Oosuel. Ywuzenbai
Kypalgapasl KOJJAHY TOTBIPAKTHIH THIFBI3IBIFBIHBIH KOIICBITY 3PO3HACHIHBIH OapiblK TYpJepiHEeH
KOpFayFa OailylaHbICThI KeitOip mocenenepmi menryai kamramachi3 erti [5 — 10]. ConbiMeH KaTap,
KOJIJIAHBICTAFbl YM3ENIb/II COKA-KOICHITKBIIITAD SHEPTOCHIMBIMIBLIBI KOHE OHIMILIITT TOMEH OOJIBII
Kelle/l, ajl BUFaJbLIBIFBl TOMEH THIFBI3JIANFAH TOMBIPAKTHI OHJCY Ke3iH/e OHBI OHJICYIIH KaKeTTi
camachblHa OpAalbIM KOJ OKeTKi3uMeHmi. COHABIKTaH, OFapbl THIMII COKa-KOICHITKBILIIICH
TOTIBIPAKTHI ay/lapMaii HeTi3r1 eHJIEY IiH TEXHOIOTHUSIIBIK TPOIIECIH KETUIIIPY XKoHE LIy (ppOoHTAIIBI
COKA-KOIICHITKBIIITHIH OHIIPICTIK dKOHE TEXHOJIOTHSIIBIK KOPCETKIIITEPIH HET13/Iey MaHbI3/Ibl FHLIBIMU-
aKTyaJI/Ibl, ©3EKTi MIApyalIbUIbIK MOHI Oap MiHIeT 60J1bIn Tabbutaas! [15 — 23].

3eprTey omicTeMesiepi. 3epTTey OOBEKTICI TOPT KaTapiibl, YH3CIbII KYMBIC OpTaHJIbI
KHUCBIKCBI3BIKTEI Toc (1, 2 KaTap) >KOHE TIK CBI3BIKTHI arblHIBl (3, 4 Karap) TipeKmeH e3apa
OPEKETTEeCy cXeMachl OOJIBINT TaObLIAIBI.

Uwmzenbi )KYMBIC OpTaHBIHBIHH TapTHUIBIC KEIEPTICIH aHBIKTay MaKCaThIH/Ia HETi3ri ayaapMait
OHJICY/IIH  pPallMOHAJIbl TEXHOJIOTMSJIBIK IPOLECTI OpbIHAAY VIIH TapTy 5  KJIaChIHBIH
K-744P1 TpakTopblHaH >KOHE 3KCIIEPUMEHTANIBI (PPOHTAIABI COKA-KOMCHITKBIIITAH TYPATBIH JKBIPTY
arperathbl nainananpi [16].

CoHbIMEH KaTap, KOCBhIMIIA TeH300ankaMeH >kaOibikrasraH 8 TapTy kiaceiHblH K-9430
«Kuposer» Tpaktopsl KoimmaHeuiapl. Coman coH, K744P1 TpakTophlH (QpOHTAIABI COKa-
KOICHITKBIIIBIMEH Oipre keunikTik sxkairaiina K-9430 tpakropeiMen cyiiperinai. byn perre, anbiaran
OapyibIKk MOHAEP TEH300JIOKTHIH JAaTdukrepiMen Oenrinennai sxone WII-238 aknapaTThik-esmiey
KyiteciMeH a3buibii anbiaabl [17 — 20].

3epTTey HITHIKETEPi MEH OHBI TAJIKBLIAY.

bi3 sxyMBbICTa acmaasl POHTAIIBI COKA-KOTCHITKBIIITHIH MPHHIAIHAIIBL (CypeT 1).

1

2 7

b

i, i

i, ,—#lz

Cyper 1 — Acniasbl GpoHTaIIbI COKA-KOICHITKBIIITBIH KYMBIC OpraHaapbiHbiH (2 sxoHe 3) jKoHe
Tipek moHreserimin (1) opHamacysiMeH TpuHIMTHAIAL cyroacer (Hycka 1):
B,-MammHaHbIH KaMmTy eHi, M (4,97 m).
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JKoHe KOHCTPYKTHUBTIK-TEXHOJIOTHSIIBIK CYJI0AChIH YCHIHIBIK (CypeT 2).

CypeT 2 — Acnansl (l)pOHTaJ'I,[[LI COKa-KOIICBITKBIIITHIH KOHCTPYKTI/IBTi-TeXHOJ'IOFI/IﬂJ'H:IK C¥J'I6aCI>I

K-700 »xone K-744P1 cepusiibl 5 TapTy KiacThl TpakToOpjap MEH arperparrairaH: l-eHuey
TEPEHAIriH PETTENUTIH TeTiri 0ap Tipek AeHreseri, 2-acmnaibl KYPbUIFBICH Oap pama, 3-TecTi Yn3enbi
JKYMBIC Oprangapsl, 4-4u3esbai KyMbIC opraHmapbl, B,-cokansl kamrty eHi (4,970 m); H-cokaHbIH
oumikriri (1,658 w™m); L,-cokaubiH Y3bIHABIFEI (2,777 M); b,-uu3enbai >KYMBIC OpraHbIHBIHBIH
karraysiasi, eHi (0,07 m); b-Tipek meHrenexkrepiHiH apanblk KamblKThiFbl (3, 805 wm); b-Gipinmri
KaTapJarbl KYMbIC OpraHIapbIHBIH apaiblk KambIKTeiFbl (1,40 m); bi-katapmarsl apamac »ymbic
OpraHaapbIiHbIH apachiHAarbl KambIKTeIFb! (0,7 M); Dy-KyMbIC OpraHIapbIHBIH apajblK KallbIKTHIFbI
(0,35 m); |-6ipinti skoHe eKiHIII KaTapaarbl )KYMBIC OpraHaapsIHbIH KambIKTeIFs! (0,55 M); | -amsensmi
JKYMBIC OpTaHbIHBIH KamiayblHbIH Y3bIHABIFEL (0,31 M); lj-ekiHimi jxoHe YIIiHIII KaTapAarbl KYMbIC
OpraHgapbiHbIH apanblk KamblKTeiFbl (0,857 M); l-ymriHmm >xoHe TOPTIHINI KaTapaarbl >KYMBIC
oprasaapbIHbIH apabiK KambIKThIFb! (0,280 M); a-00po3aanbiy TYOiHE KalayIslH OpHAIacy OYpHIIIbI,
rpaa. Acnanbl (pOHTaNIbl COKA-KOINCBHITKBIIITBIH HETI3rl HapamMeTpiiepiMeH S TapTy KIIAcThl
TpaTopJiapbIMEH arperaTTajaThblH.

[1,2,3] Temmeymepre coiikec, COKa-KOTCHITKBIIITHIH HETi3Ti TMalgagaHy KepceTKimTepi-
TOIBIPAKTHl OHJIEYTe KETETiH TapTy Keleprici, eHIMIUIT, KyaTbl, }KYMBIC ChIMBIMJIBUIBIFBI OOJIBIIT
ca"anagpl. Coka TaOaHBIHBIH MOHI TOIBIPAK OHICYIIH TEXHOJOTHSJIBIK IapaMeTpiHiH MaHbI3AbI Oip
KOPCETKIIlll, OHbIH MOHI KeJIeCl TeHJICYMEH aHbIKTAaJIa Ibl:

k.= 1,/ 1N, @
MYH/AFBI, |, — TypeH i TonapbIK OHIETII KYPaIIblH KaMTy eHi, M;
|, — umM3enbIi dKYMBIC OPraHbIHBIH KalllaybIHbIH €Hi, M;
N — YK3eJIb/Il )KYMBIC OpTaHIapbIHBIH CaHbI, JaHa.

(1) xone (2) cyperTepuiH Heri3iHe acanbl (PPOHTAIBIBI COKA-KOIICHITKBIIITHIH KAaMTY €Hi
Keeci (2) TeHJeyMeH aHbIKTala bl:

B,=0,25b(n-1),m 2)

MYH/IaFbl D — COKa KOTCBHITKBIIITBIH OipiHIN KaTapiarbl )KYMbIC OpPraHIapbIHbIH apalibik

KAIIBIKTBIFBI, M;
N — )KYMBIC OpTaH/IapbIHBIH CaHBI, JaHA.

JKeIpTy arperaTeIHBIH TEHACYIH MaiiianaHa OThIpa:

W=0,36 B,v 3)

MyHJa: B, — COKa-KOINCBHITKBIITHIH KAMTY €Hi, M;

U — KO3FAITBIC JKbULIAMJIBIFBI, M/C;

[Tapamerpriepinin kepceTyi OOWBIHINA, COKA-KOMCBHITKBIINITHIH  arperaTThlH MaKCHMAaJJIbl
eniMmuiiri 1-aycka Ootieiama 4,09 ra/car, an 2-Hycka OoiibiHmna 3,74 ra/car Kypaiijsl, sfHU 1-HyCcKa
OONBIHIIIA )KBIPTY arperaTblHbIH OHIMIUII, 2-HYCKaFra KaparaHaa, 8,3 % »xorapsl. COHBIMEH KaTap,
[95, 96] coaiikec KemeciHi aTalr KeTyre O0Iaabl, SFHU, 2-HyCKa OOMBIHINA COKA-KOICHITKBIII arperaTThIH
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camaibl KOPCETKIIITepi TOMBIPAaKThIH YTITUTY AOpeXeciHiH TeMeHeyiHe OaimaHbicThl l-Hycka
OolibIHIIA TOMEH 00NIabI.
(2) Termeyi maiinanana OTHIPBIT, (PPOHTAIBIBI COKA-KOTICHITKBIIITEIH CAFATTHIK OHIMILTIr W,
(4) TereyMeH aHBIKTAJIA B
W, =0,09b (n-1) v, ra/a 4)
Acmanbl (pOHTATIBIBI COKA-KOMCHITKBIITHIH (cyper 1) Tapry kexmeprici R, (5) Tenmeyni
naiiajgana OThIpbIIN, TaOyFa 00IaIb;
R, =7Rs + 2R, + 6R. , kH (5)
Acnanbl (ppOHTANB/IBI COKA-KOICHITKBIIITHIH HET13r1 TEXHOJOTHSUIBIK MPOLECTI OphIHIAYFa
keTeTiH Kyat N, sxepai Heri3ri aynapmaii enzey (6) Tenneymen anbikranansi [1,2,3]:
er = Rnl Uy, (6)
Hewmece
N, = (7Rs + 2R, + 6R.)v,,, kBT u (7
Acnanbpl  (POHTAIBABI  COKA-KOICHITKBIIITHIH ~TOMBIPAKTHI HETI3rl aynapMmail  eHJIey
TEXHOJIOTHSIJIBIK TTPOIIECIH OPBIH/AY SHEPTrOCHIHBIMIBLIBIFBI D, (8) TeHmeymen ecenrreneni [1,2,3]:
9, =N,/ W,, kBr-u/ra (8)
TeopusibIK  3epTTEYJep/AiH HOTHXKECIH Mai/ialaHa OTBIPBIN, achaibl (POHTAIbIBI COKa-
KOICBHITKBIIITBIH HET13I1 Naianany KepceTKIIITepiHiH ece0l OpbIHaaabI.

Kecre 1 — Acnanel (QpoHTaIbAbl COKA-KOICBHITKBIIITHIH TaiiajJaHy KepCETKIIITEPiHiH
ecenTepiHiy HOTHXKecl

Kepcerkimrepin KepcetkimTiyg
aTaysbl MOHi
COKaHbBIH KBIDKY 1,6 18 20 2.2 24 26 28 30
JKBULIAM/IBIFBL, VI, M/C
CoxaHblyH aJbIM-CHi 4,97

(1uycka), m

COKaHBIH OHIMILIIT,

2,85 3,20 3,56 3,92 4,27 4,63 4,98 5,34
ra/car

CoKaHBIH TapTy

keneprici, kH 50 52,4 55 57,9 61 64,5 68,2 12,2

COKaHgTKyaTH’ 80 94,32 | 110 [127,38| 1464 | 167,7 |190,96 | 216,6
CoKaHbIH

SHEProChIABIMIBLIBIFEL, | 28,07 29,47 30,89 | 32,49 | 34,28 36,22 | 38,34 40,56
kBt-car/ra

Cyperrep/ie acnayibl (PPOHTANIB/IBI COKA-KOMCHITKBIIITHIH TaPTy KEASPriciHiH R, OHIMIAUTIKTIH
W., sxymcamran Kyatel N, >KOHE KaXE€TTI DSHEPTrOCHIUBIMIBUIBIFBI J; KBIPTY arperaTbIHBIH
KBUDKY JKbULIaMJBIFBIHA HETI3r1 aynapMail TOIBIPaKThl OHJeYy Ke3iHJeri OaillaHbIChl KepCeTireH
(3, 4 cyperrep).

Bepinren OaiiianbicTapapl Tajdmay OapbIChiHAAa KepceTkeHnaed, (3;4 cyper) acmaiibl
(poHTaBIBI COKA-KOTICHITKBIIITHIH KYMBIC iCTEY Ke3iHJe OHBIH TEXHOJOTHSJIBIK MPOLECIHIH KyaTbl
MEH SHEPrHACHIMBIMIBUIBIFBl HETi3r1 TOMBIPAKThl ayAapMail ©HAEY YaKbIThIHAA CBI3BIKTBIK €MecC
OaiinanbictieH esrepeni. JKbIpTy arperatblHbIH KyMmbIc icteyi kesinge, K-701 Tpakrop xkoHe
YCBHIHBUIFAH COKA-KOICHITKBIIITAH TypathlH 1,6-man 2,3 M/C JKbUDKY SKBULIAMJIBIKIICH JKYMBIC
*acaraHza, xymcanatbiH Kyatbl 80-Hen 130 kBT, ain 3HeprochlibIMIABUIBIFEI OCHI JKbUIAaMABIKTapAa
28-nen 33 kBrcar/ra mierinze 6omapl.
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Rn, kH
Wn, ra/u

A~

~
o
w»

60

-

50 v

40

1,6 2 2,4 2,8 v, M/c 1,6 2 2,4 2,8 v, M/c

Cypert 3 — cniaibl ppOHTANIBIBI COKA-KOICHITKBIIITHIH TApTy Keaeprici (@) MeH oHiMaitiri (6) KbIpTy
arperaTbIHbIH JKbUDKY JKBUIIAM/IBIFbIHA OaiilaHBICKl KepceTinreH (TonbIpakThl 30 M TepeHIiKTe
OHJICTEJITCH/IC), TOIBIPAKThI HET13T1 aylapMaii OHJIETeH Ke3/Ie.

oy = —
z &
= Z
z 2
190 :; /
o | / 1 35 i
: /f/
1 1
110 ) 30 / -
1 1
1 I
1 1
L
70 l o 4 v, M/C
16 2 2,4 2.8 v, M/c 1.6 2 2, 2,8 .

Cypet 4 — Acnasl (PpOHTAIBIBI COKA-KOICBHITKBIIITHIH )KYMCaJIFaH KyaThl (@) TOMBIPAKTHl HET13T1
ayJapmai OHIEeTeH IE JKOHE OHBIH SHEPTUACHIHBIMABIIBIFDI (6) KBIPTY arperaThIHbIH KBUDKY
JKBUIIaM/IbIFbIHA OalTaHBICTHI KATBIHACKHI (TOTBIPAKTHI oHAey Teperiri 30 cm).

TeXHOJIOTUSIBIK TPOIECIHIH OPBIHAAIY SHEPrOoCHIMBIMABLIBIFBIH OaFanali OTBIPHII, Kejeci
TYXKBIpbIMJIaMaFa Kenyre Oouiafpl, acmajibl (PPOHTAIIBI COKA-KOIICHITKBIII JKOFapFbl Makjianany
KepCeTKilTepiHe ue.

Keringipiiren acnanbl (QPOHTAIBIbI COKA-KOICHITKBIIITHIH TEXHOIOTHSUIBIK THIMILIITIH
Oaranmay (1) TeHuey/diH Heri3iHAe OpbIHIAayFa Oonaabl. Erep, jKa3bIKKECKINI-TEPEHKOMCHITKBIIITHIH
albIM-€HIH HeMece TypeHal aynapy cokanelH Cu0 MMD TiperiMeH >kaOIbIKTalIfaH acrajbl
(bpOoHTANBIBI COKA-KOIICBITKBIIITHIH ajbIM-CHIHE TEH JEI aJicakK, OHJA, Ka3bIKKECKIII MEeH COKaHbIH
ansiM-eHi 1,=0.5 M oCBI Ke311e KeTUIIIpireH COKa-KOMCHITKBIITHIH KamaybiabiH |, = 0,07 M ke3inae
JKOHE JKYMbIC OpraHiapblHblH 15 nana menmiepinae «coka TabaHBIHBIHY Y3bIHABIFEI 1,05 M Kypaiiasl.
Onna, (1) Ttewmeyre Oaimambictel K, = 0,21. Byn  koaddurment acmamsl (GpOHTATIBIBI COKA-
KOTICBITKBITIITHIH TOTIBIPAKTHI OHACHTIH KYPaIIbIH JKOFAPFBI THIMIUTITIH KOpCETE/i.

Kopoiteinasl  Kazakcranjma keHineH kKomnanbiuiaTeiH  Kyarel 200-400 kBt  Gonmatein
TPaAKTOPJIAP/IbI TaJIJIay HOTHXKECIHJIE, OJIAapIbIH KOOl 5 TapTy KilachlHA JKaTaThIHBI JIQJICIJICHICH.

JKa3bIKKeCKIII-TepeHKOTICHITKBIIITAD, YU3eIb/Ibl COKANAp, COKA-KOTCHITKBIINTAD, TYPEH aylnapy
cokaiapel, CnOMIMO TipekTepiMeH >KaOIBIKTAIFaH QPTYPIi JKBIPTY arperaThlHBIH OHIMJUIITIHE ocep
eTEeTIH KNHEMATHUKAJIBIK, CHTIATTaMaJIapPBIHBIH O00TyHI. JKBIPTY arperaTbIHbIH MaKCUMAIIIBI OHIMIUTITIH Ty
YIIIiH, aCTIJIbI COKA-KOTICBITKBIIITHIH KHHEMATUKAIIBIK Y3bIHIBFBI 2,0-11eH 2,5 M 1meHOepiHe 00Iybl THiC.

90



ISSN 2305-9397. FbiibiM xaHe 6iniM. 2021. N°3 (64)

Benrini TombIpak eHIEUTIH acanTapabl 3epTTey HOTWXKEJIEPiH MakaanaHa OTHIPHIT, TOMBIPAKTHI
HETi3rl aymapMail eHJeyre KOJJAHBUIATHIH, HETI3ri ayjapMail TOMBIPaKThl OHJICHTIH paIrioHaIbI-
TEXHOJIOTHSUTBIK TIPOIIECC KETUIMIPUII, all OHBIH ©31 achaibl (POHTAIBABI COKA-KOTICHITKBIIITHIH
MIPUHIMITHAIIB]I )KOHE KOHCTPYKTUBTI-TEXHOJIOTHSIIBIK CYJIOAIap/Ibl KETUIIIPYTe HETi31 OO0JIIbL.

KetingipinreH TEXHONOTHSUIBIK TPOIECTI ICKE achlpy YVIIiH, YHM3ENbAlI KYMBIC OpraHbIH
naiiianany KaKeTTUIr JonenneHi. Yu3eabpl ;KYMBIC OpraHbIHBIH TapTy KeJeprici )KyMbIC OPTraHbIHBIH
OHJICJICTIH TOMBIPAKTHIH Ka0aThl MEH KapaMa-KapChl CyJI0achiHA OaJIaHBICTBI, OCBI KE37I¢ HKYMBIC OpraHbl
6okt (Tapry kemeprici 100%), »xapteutaii OokThl (Tapry Kemeprici 60-70%) skome Goc (Tapry
keneprici 40-50%) kecyi oTKi3emi. AHBIKTATFaH TEOPUSUIBIK TeHEY (5) YM3eNbIbl )KYMBIC OPraHbIHBIHH
TapTy KEAEPriCiH aHbIKTayFa apHAJFaH, OCBl KYMBIC OPTaHBIHBIH OHJIENCTIH TOBIPAKTHIH KaOaThIMEH
@3apa KaThlHAaC Cysi0achlH eckepe OThIpbIn. (1-Hycka, l-cypeT) NmpHHIMOTI Cyida HEri3iHae acmaibl
(bpoHTANBIBI COKA-KOTICHITKBIIITHIH KOHCTPYKTHBTI-TEXHOJOTHSIIBIK CYJI0AChl HETI3EeNTeH, albIM-eHi
5,0 M (2-cyper) 5 TapTy KIacThl TPAKTOPHIMEH arperarTajraH KOHE OChI TPAKTOPJIapMEH arperaTTairaH
COKAa-KOTICBITKBIIITAPBIIBIH MalIaIaHy TEXHOJOTHSIBIK JKYMbIC KOPCETKIIITEP] aJIbIHIbL.
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PE3IOME
B cratbe mnpemsiokeHbl MPEHUIMNHAIbHAS U KOHCTPYKTUBHO-TEXHOJIOTMUYECKAs] CXEMBbI
HaBECHOTO YETHIPEXPSAHOTO (PPOHTATBHOTO TIIYTa-PHIXJINTENS U JaHbI BRIPAKCHUS JIJIST OTpeeNICHIS
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IIMPUHBI 3aXBaTa, MPOU3BOJUTEIBHOCTH TITOBOTO COMPOTHUBJICHHUS, MOIIHOCTH M JHEPrOEMKOCTH
YHU3eIBbHOTO IUTyTa. VcTmonb3ys pe3ynbTaThl TEOPETUUECKUX HCCIESIOBAaHNM, OBUT IIPOM3BECH pacyueT
OCHOBHBIX JKCIUTyaTal[OHHBIX ITOKa3aTellell HaBeCHOro (paHTaIbHOTO TUIyra- peixautens. B padore
TAKXKC MPEACTAaBJICHBI 3aBUCUMOCTU TATOBOI'O COIIPOTUBJICHUSA, IPOMU3BOAUTECIIBHOCTH, 3ana‘II/IBaCMOI71
MOIIHOCTH 1 TpeOyeMOoil SHEProOeMKOCTH JaHHOTO ILTyra OT CKOPOCTH JBMIKSHHUS ITaXOTHOTO arperaTa
IpY OCHOBHOMW 0€30TBaJIbHOM 00padOTKE MOUBHI.

Ananuz MpEACTaBJICHHBIX 3aBUCHUMOCTEN IMMOKa3bIBACT, 4YTO MOINHOCTH U DOHEPro€MKOCTb
TEXHOJIOTHYECKOTO IPOIlecca OCHOBHOHM 0e30TBabHON OOPaOOTKH IOYBHI MPH paboTe HABECHOTO
(PPOHTANBHOTO TUIYTra-pPhIXJIUTEIIS U3MEHSICTCS 110 HEeJIMHEeWHOU 3aBucuMocTu. [Ipu pabore maxoTHOro
arperara, coctosiiero u3z tpakropa K-701 u mpearaemMoro Iuiyra- peIXJMTeNs, pabOTaoNIIEro Ha
ckopocTu JBWxkeHHs oT 1,6 mo 2,3 m/c 3aTpaumBaemMas MOIIHOCTh HAaXOMUThCS B mpeaenax oT 80
10 130 kBT, a 3HeproeMKoCTh Ha 3TUX CKopocTsax oT 28 1o 33 kBru/ra.
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PA3PABOTKA M UCCJIIEJOBAHHUE METOJIA BOCCTAHOBJIEHU S
OUJIBTPAIIMOHHOM XAPAKTEPUCTHUKHU NPU3ABOMHOM 30HBI CKBAKUHbBI
HA MECTOPOXJIEHUU KAPAUATAHAK
DEVELOPMENT AND RESEARCH OF A METHOD FOR RESTORING THE FILTRATION
CHARACTERISTICS OF THE BOTTOMHOLE ZONE OF A WELL IN THE
KARACHAGANAK FIELD

AHHOTaALUSA

3HadyeHue CKuH-(akTopa B MNPHU3a0OWHONW 30HE TUIACTa SIBISIETCS OJHUM W3  Ba)KHBIX
rokasaresel Ipy onpeAeIeHUH MPOAYKTUBHOCTH CKBRKHUHBL. B 1aHHON cTaThTe Ha mpuMepax padoThI
ckBaknH KapauaraHakckoro MecTOpOXKIeHHUS MOKa3aHa, KaK BIHAET 00paboTka mpu3aboitHON 30HHI,
pa3IMYHBIMH METOJIAMHM Ha JICOMTCKBOXWHBI. [ MApOJMHAMUYECKUE HCCIICIOBAHUS JIAI0T OTBET Ha
CKOJIBKO 3arpsi3HEH 32001 CKBa)KMHBI, KaKHE MHTEPBajJbl pabOTalOT M HAa OCHOBAaHHWU IOCTPOEHHOMN
MOJIEJIM MPUHUMAIOTCSI PELICHUs] O CUMYJISLMHU KoJulekTopa. KoijmekTop JaHHOro MecTOpOXKICHUS
SBIISICTCSl KApOOHATHBIM, TIOATOMY OTMEUAETCsl, YTO HAaOOJIee YacTO UCTIONIB3YeTCsl COJSTHO-KHCIIOTHAS
oOpabotka. Ha mpumepe ckBaxuuel Ne 330 moka3aHa OIIEHKa MOTEHIHAJIbHBIX BO3MOXKHOCTEH
CKBa)XMHBI IIPU JOCTIKEHUN Pa3IMYHBIX CKHH-(aKTOpoB. Tarxke oTMeyaeTcs, YTO COJMSTHOKUCIIOTHAs
00paboTKa M 3aKauka ChIPOTO KHCJIOTO Ta3a, ¢ LENbI0 MOJJICPKAaHUs TUIACTOBOIO JABICHHUS, BEJIET K
YCUJICHUIO KOPPO3WHM TMPOMBICIOBOTO 00OpY/JOBaHMs. B KOHIlE cTaTbW TOBOPUTCS O NMPUMEHEHUH
Heopranuueckux (ocdartHelx HHrUOUTOPOB, 00 HMX HKOHOMHMYECKHMX U  TEXHOJOTHYECKUX
JOCTOUHCTBAX.

ANNOTATION
The value of the skin factor in the bottomhole formation zone is one of the important
indicators in determining the productivity of a well. In this article, using examples of the operation of
the wells of the Karachaganak field, it is shown how the treatment of the bottomhole zone, by various
methods, affects the flow rate of the well.
Hydrodynamic studies give an answer to how contaminated the bottom of the well is, which
intervals are working, and based on the constructed model, decisions are made on reservoir simulation.
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Mynadi-ras ici

The reservoir of this field is carbonate, therefore it is noted that hydrochloric acid treatment is most
often used.

On the example of well Ne 330, an assessment of the potential of the well is shown when
various skin factors are achieved. It is also noted that hydrochloric acid treatment and sour gas
injection, in order to maintain reservoir pressure, leads to increased corrosion of the field equipment.
At the end of the article, it is said about the use of inorganic phosphate inhibitors, about their
economic and technological advantages.

Knrwueewie cnosa: Hpu3a6oduaﬂ 30HA NaACmMd, CK8AMCUHA, Hegbmb, 2as, 6004, uH2u6umopbl,
Koppo3us
Key words: Bottom-hole formation zone, well, oil, gas, water, inhibitors, corrosion

BBenenune. B HedTerazooit mpombinmuieHHOCTH KaszaxctaHa OMHO H3 3HAYMMBIX MECT
3anuMaeT Kapauaranakckoe He)TerasoKOHCHCATHOE MECTOPOXKICHHE, C KOTOPBIM CBSI3aHO Pa3BUTHE
ra30BOH MPOMBIIIIICHHOCTH HAIlIeH peciryOIHuKH.

WuTeHncuBHOE pa3BUTHE HEPTErazoq00bIBAIOIICH MPOMBIIIIEHHOCTH TPEOyeT MOBBIIICHHUS
3¢ (GEKTUBHOCTH  MPOLECCOB  TOOBIYM  NPUPOJHOIO Ta3a M KOHAEHCATa,  yBEIMYCHHE
YIIJIEBOIOPOIOOT/IAYM TIIACTOB, COBEPIICHCTBOBAHUSI CHCTEM Pa3paOdOTKU M CIIOCOOOB AKCILTyaTaluu
ra3oBBIX W TA30KOH/IEHCATHBIX CKBAXHUH, YJIYYIIEHHS METOJOB IPOMBICIOBONM MOATOTOBKH Ta3a U
koHzencara [1-4].

OnbIT HedTerazogo0bIBarONIEH MPOMBIIUIEHHOCTH MOKa3bIBACT, YTO OCHOBHOH MpPOOIEMOi
ABJISICTCSl YBEJIIMYEHHE TOJHOTHI M3BJEUEHHUS raza M KOHJAEHCATa W3 MPOIYKTHUBHBIX ILIACTOB, YTO
HanpsIMYIO CBSI3aHBl C TNPOJAYKTUBHOCTBHIO CKB@KMH, KOTOpas 3aBHUCUT OT (UIBTPALMOHHON
XapaKTePUCTUKH MPU3a00iHO# 30HBI [5-7].

Hean uciaenoBanusi. OCHOBHOW IIEJbI0 HAYYHOTO HCJICJIOBAHUS SIBISICTCS pa3paboTka U
HCJICIOBAaHUE METOJa BOCCTAHOBICHMSA (UIBTPALIMOHHONW XapaKTEPUCTHKU MPHU3a00HHONW 30HBI
CKBa)XMHBI Ha MecTopokaeHun Kapauaranak

3agayu ucjaenoBanus. B 3agaun ucciue0BaHUs BXOIAT:

- aHAJIU3 UCCIIeIOBaHMS MPU3a00ITHON 30HBI AKCIUTyaTallMOHHBIX U HATHETATEIbHBIX CKBAXKUH

- BBIsSIBJICHUA Oosiee 3(h()UKTUBHOTO METOJa BOCTAHOBJICHUS (PUITPALIMOHHBIX XapaKTEePUCTHUK.

Metonab! uciaenoBaHus. B xone ucieoBaHUS paccMaTPUBAIOCh KOMILIEKC MEPOIPUSATUN
BOCTAHOBJIGHHSI KOJIJIGKTOPCKHUX CBOMCTB. B KOTOpoM pasnuuaioT 5 METOJO0B CTHMYJISALWH,
MPUMEHSIEMbIX B 3aBUCUMOCTH OT LEJM TPOBEACHUS BOCTAHOBHUTENBHBIX XapaXTEPHCTHUK
MIPOAYKTHUBHOTO IJIaCTA.

PesyabTaThl uccienoBaHuii u ux o6cyxnmeHuii. Ilpm3aboiinas 3oma macta (I13I1)
(KpuTHUEeCKasl 30Ha) - 3TO 4YacTh HEPTIHOTO KOJUIEKTOpAa B HENOCPEACTBEHHOH OJIM30CTH OT
nep(opallMOHHOM 30HBI IUIACTa, 37I€Ch B Ipolecce M0OBYM MPOMCXOIUT HanOOJbLIee M3MEHEHHE
JaBlieHHs. DTa 30Ha HamOojee BCEero MOJBEPKEHA IMpoleccaM 3arpsi3HEHUSKOIUIEKTOPa, KOTOpoe B
3HAYUTEIILHOW CTETICHH OIPEeIeIIsieT MPOyKTHBHOCTh CKBaKUHBI B ITpoliecce TOObIYH (CKHH- 3P HEKT).

EcrecTBeHHBIE  KOJUIGKTOPCKHE  CBOMCTBAa  IUIacTa, HOPHCTOCTBH  MPOHHMLIAEMOCTb,
XapaKTepU3yIOTCSl HYJIEBBIM CKUHOM, MPH 3arps3HEHUH M0 pa3nuvHbiM npuanHam [1311 ckuH umeer
MOJIOKHUTENBHOE 3HAYCHHUE, IMOCJe IMPOBEJCHUE CIEIHATBHBIX Pa0OT MO OTPabOTKEe, CKUH MOXKET
JOCTUYb OTPHUIIATEIbHBIX 3HaueHui [8-10].

OO6pabotka (cTUMyJISIUs))  [pU3a0OWHON 30HBI IIACTa— 3TO KOMILIEKC MEPOIPHUSTHH,
HEOOXOUMBIN IS BOCCTAHOBJICHHS WM yIydIIeHus KoiekTopckux cBorcTB 1311 Ha paccrosanmn
0.5 - 2.0m oT 320051 CKBOKUHEI

Paznnyarot 5 METO0B CTUMYIISALIUH:

- THIOPOpa3phIB, - OUYMCTKa 32005 (CONMSHOKWCIOTHAI 00paboTKa); - KOHTPOJhL IIeCKa;
- KOHTPOJIb BOJIBI; - 00paOOTKH Mpr3a00HHOM 30HEI.

Kaxnplii M3 Ha3BaHHBIX METOAOB MPUMEHSIOT B 3aBUCHMOCTH OT IIEIH TPOBEICHHUS
BOCCTAaHOBHUTEJIBHBIX MEPONPHUITHH, KOTOPBIM CBsI3aH NpPEXIE BCEro ¢ reojoro-pusndeckuMu
XapaKTePUCTUKAMH [IPOAYKTHBHOIO ILIACTA.

[Ipexne wyeM mpoBOAUTH 00pabOTKY NpU3abOMHON 30HBI IacTa, HEOOXOAWMO IMPOBECTH
HCCIIEI0BAHMUS, IO ONPEACTICHUIO«3arPI3HEHHOCTH) 3a004.
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AHaIn3 UcCleI0BaHUANPU3a00HOM 30HBI SKCIUTyaTAllMOHHBIX M HAHETATEIbHBIX CKBAKWH,
CBSI3aH C KOMIUIEKCOM HPOMBICIOBO-TE€O(PU3NUECKIX HCCICIOBAHUI M METOJOBKOHTPOIISI, KOTOPBIH
COCTOMT H3:

— 3aMepoB  JeOMTOB  OTACNBHBIX IUIACTOB B  CKB&KHWHAX, OKCIUTyaTUPYIOIIUX
MHOTOTIACTOBBICOOBEKTHI IPUOOPaMU IITyOUHHOHN MTOTOKOMETPHH;

— 110 HarHETAaTEeJIbHBIM CKBKHHAM - 3aMepBhl IPHEMHUCTOCTH OTCIBHBIX IUIACTOB;

—  MHOTOIIACTOBBIX OOBEKTOB INIyOMHHBIMH PAaCcXOI0MEPaMH;

— IPOMBICIOBO-T€O(PU3NIECKHE HUCCIEIOBAHUS IO ONPEEICHUI0O TEXHUYECKOTO COCTOSHHS
CKBa)KHH.

I'mapoanHaMUYECKHE UCCIIEIOBAHUS CKBXHH BXOIAT B KOMIUIEKC HCCIIEOBATEIBCKUX PadoT
II0 KOHTPONIO 3a pa3paborkoil Kapauaranakckoro He(TerazokOHJEHCATHOIO MECTOPOXKICHUS U
OPOBOJSTCS B COOTBETCTBHHM C pa3pa0OTaHHBIMU TporpamMMmaMu.Briocnennee Bpewms, 3KOJIOTH
Pa3pemIIf TONBKO «HCCIIEIOBAaHHUA-OYUCTKIY 32005 CKBOKHH C 3aMepaMy 3a00HHOTO MaBICHUS U
JeOMTOB Ta3a ¥ He()TH Ha IKCIUTyaTallMOHHBIX CKBaknHax [11]:

- mocine kanutaiasHoro pemonra (KPC);

- mocine constHo-KucioTHoi 06padbotku (CKO) u ruapopaspeisa riacta (I'PIT);

- Ha HOBBIX HPOOYPEHHBIX BEPTHKAJIbHBIX, TOPU30HTAJIBHBIX M  MHOTOCTBOJBHBIX
CKBa)KHHAX.

QOUIBTPALMOHHYIO XapaKTePUCTHKY NPHU3a00WHOM 30HBI TIACTa OMPEAETSIOT IOKa3aTelu
CKUH — 3¢¢eKTa, ero 3HauCHHE CBUACTEILCTBYET O HAJMYMH WIM OTCYTCTBHUHU JIOTIOJHHUTEIBHBIX
(WIBTPAIMOHHBIX COMPOTBICHUH, KOTOPBIE MOTYT OBITh OOYCIIOBJICHHBIMU KaK HU3KHM KadyeCTBOM
BCKPBITHS TIACTOB, TaK U M3MEHEHNEM (DMIBTPAlMOHHBIX TTApaMeTpOB MPH3a00HHON 30HBI BO BpeMsi
orOopa npoaykuuu. [10CKOIBKY 3TH W3MEHEHHUs! BIUSIOT HA MPOLECC BOCCTAHOBICHHS AABICHUS B
CKBa)XKMHE, TO JUISl OLICHKH CKMH-3()()eKTa 1 OompeneneHust ero 3HaueHus ucnoib3yor KB/, xapakrep
KOTOPBIX CBSI3aH C (PUIBTPAIIMOHHBIME HTApAMETPaMH 3aBUCUMOCTBIO [12]:

Qud
amich

22X Apt=i(lgt + g 2'25‘}:). @
b+

Ap= —
pt e
rae Api— OpupocT AaBJICHUS B TCUCHUH BPEMEHH I0CIe 3aKpbITHs cKBakxuHbl,MIla;
¥ — IE30MPOBOAHOCTD TIIACTA;
1 — yrnoBoit koaddunment KBJ]

IpaBast u sieBast yactu ypaBHeHus (1) paBHO3HAYHBI, KOrJa OTCYTCTBYIOT JOTOJHHUTEIbHbIC
COIIPOTHBIICHNSI B NpH3a00WHONW 4YacTH IUIACTA, & WX HEPAaBEHCTBO CBUJETENBCTBYET O PAa3IUUUHU
MEXIy THAPONPOBOAHOCTHIO TMPU3a00WHOW ¥ OTHAJCHHON 30H, YTO B Clydae yXyAIICHUS
THJIPOTIPOBOJIHOCTH O0YCJIaBIMBAaET HEOOXOJMMOCTh 3aTpar JOMOJHHUTENLHOU aenpeccun  Apy npu
HEM3MEHHOM 00beMe (puibTparu npoaykiwn [13-14]:

. 2.25x
Aps =Apt -I(igtHg — ) 2)
rie Ap; — NPHUPOCT JIABJICHHS B TCUCHHM BPEMEHM TOCIE 3aKPBITHS CKBAXKHHBI, Aps/i=S,
oJIy4aeM ypaBHEHHE JJIsl onpeaeeHus: ckua-3ddekra:

s=%2 gt 3)

rac ¢ — 1orpaBKa Ha IOTEPU JaBJICHUA HAa CTCHKS CKBAYKHWHBI,

t- MIPOAODKUTEIIBHOCTh OCTAHOBKY CKBAKWHBI.

CxuH-2Q(GEKT 3TO MOMOJHUTEIBHOE (QHIBTPAIMOHHOE comnpoTuBicHne. OCHOBHOE ITaJicHUE
JaBJICHUS TPOMCXOANT B IPU3a00IHOM 30HE - TAKKUM 00pa30M BIHMSIHUE HA ACOUT yXY/ILICHHUS CBOWCTB
1311 3HauuTENHHO.

S<0 unTeHCH(DUKALIUS IPUTOKA; S~-3 Mpeaes A KUCA0THOM 00paboTku; S~-4 xopomuii I'PIT;
S~ -5,5 mmwxnuit npeaen I'PII; S > 0 zapszuenne [13I1; S~ 1-2 ymepennsie 3apsiznenue [1311; S~5
cepbesnbie 3apsizaenue [1311; S > 10 mexanuueckue npoOIeMBbl.

Ha wmectopokmennn Kapadaramak ¢  TeTb0  BOCCTAHOBICHHS  (DHIBTPAITMOHHOMN
XapaKTepUCTUKA  NPU3a00HHON 30HBI CKBAXHHBI B JIOOBIBAIOIIMX CKBAXKHHAX IPOBOJSTCS
WHTCHCHBHBIE KUCIIOTHBIE 00Pa0O0TKH, KUCIOTHBIC TPOMBIBKH M KHCJIOTHBIM THIPOPA3PHIB TIACTA.
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B 2017 romy B 11 ckBakMHAax, BKJIOYas / HOBBIX CKBaXHH C MHOTOCTYIEHYATHIM
3aKauyMBaHUEM, ObLTH BBITOJHEHBI BCE BUABI KHCIOTHBIX 00paboTok. Ha ckBakune 9817 BnepBbie Ha
Kapavaranakckom MecTOpO’K/IeHHH ObUIa MMPUMEHEHA HOBAsl TEXHOJOTUS cTUMYIuH «StimTunnel»
KOMOMHHPOBAaHHOTO JCHCTBUS: CTPYyWHOW 0OPaOOTKM BBICOKOTO JABJICHUS M PACTBOPEHHS IMOPOJIbI
MyTeM 3aKaYyMBaHUS KUCIIOTBI.

Jns onenky >GEKTUBHOCTH MEPONpPHATHII MCIONB3YIOTCS cBejeHns 06 m3menennn OEC
KOJUIEKTOpa ® 3HAYEHUS CKHUH-QaKTOpa, W3MEHEHWH JeOuTa CKBAXWH U KOI(PQUIMEHTa
HPOJIYKTHBHOCTH TI0 pe3yJibTaTaM M'MAPOAMHAMUYECKHX UCCICIOBAaHUI CKBaKUH [15].

cTeon
MNnacrosoe
AasneHne
MNospexgeHHan Mpodgune
F0HA AasneHunA

~3

AP i = NAASHWE JABNEHHA B NOBPEMAEHHOW 30HE

JaboitHoe gaaneHue

Pucynok 1 — Briiusiaue ckun-addexra Ha nagenve aapnenus B [1311

PesynpTartel  uccriemoBaHMi  moOKazanu  A(QQPEKTHMBHOCTh  HPUMEHEHHUS  METOJOB
unreHcudukanun Ha KHI'KM u B nanmpHeiineM, Juis ynydilleHHsS COCTOSIHUSI MPH3a0OMHBIX 30H B
CKBa)XKMHAX Iocjie OypeHHsI U TIOBBIIICHHUS TPOTYKTHBHOCTH JICHCTBYIONIMX CKBAKWH, PEKOMEH/TYETCS
MIPOA0JDKATH BBIIIOJIHEHUE KUCIOTHBIX MPOMBIBOK Ha THOKMX TpyOax u KucioTHsix [PIL.

Paccmorpumnpodunu nputoka nomganHeiM [JIUC Ha ckBakmHe Ne330. Bce nanHbIC
pacxomomepa, IOKa3bIBAIOT, YTO OCHOBHOW TPHUTOK TOCTYNMaeT W3 BEPXHUX JABYX HHTEPBAJIOB
nepdopamu  (4500-4524 M, 4528-4540 M), xors 00paboTKa Mpu3abOHOW 30HBI HE BKIOYAA
9TH JBa UHTEpBAJIA.

Ha ocHOBe naHHBIX wHCObITaHUS CKBaXHHBI (Maii-2002) ¥ OpPUHATBIX OrpaHUYCHHH,
MOCTPOCHA UHIUBH/TyaIbHAS MOJIC)b, PACCUUTAHBI TApaMeTPbl pabOThl CKBaXKHHBI

JeOut raza 777,086 m3/cyT

JleOuT KoHIeHCaTa 603,6 m3/cyT

I"a3oBbIit hakTop 1287 m3/m3

Pyct 15 MIla (Orpanuienue).
P3a6 (4445 m) 40,22 MIla

Prut (4445 m) 46,53 Mma

[TpuHsTEIC B CUMYJISAIUOHHONW MOJACTH 3aJeKH MPOAYKTHBHBIC XapaKTEPUCTUKU PabOTHI
ckBaxunbl 330 Ha 01.07.2002 cnenyromue:

JleOuT raza: 823,286 m3/cyT

Jebut nedru: 666,1 m3/cyT

I"a3oBbIit pakTop: 1235,98 m3/m3

Pycr: 15 MIla (OrpanunueHue)
P3a6(4700 m): 42,92 MIla

Prun(4700 m): 47,19 MIla
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Log

330_rund_02may0n

Sompany: Karachaganak Petroleum Operating by
Field: Karachaganal
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Well: 330 (Object 2)

Test: MPLT Run 4
Drate: G2-May-00

Survey: Flow Profiles
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Pucynok 2 — CpaBHeHHE IPOTHO30B JOOBIUHM KUAKHUX YTICBOAOPOAOB Ha ckBakuHE Ne330

[IpucomnocraBieHust NPOJYKTUBHBIX XapaKTEePUCTUK Ui CKBaXHUHBI 330, MPUHATHIX B MOAECIH
3anexku 1o Bapuanty 14-50-020601 (Cramust 2 Hauanbhas mporpamma pa®oT) ¥ MHIUBHIYaTbHOM

A0 1 1IOCJIC CUMYJIAIIUN

MOJIEJIN BUJTHO, YTO (haKTHYECKHE XapPaKTEPUCTHKH PadOThl CKBKUHBI HIbke Ha 9,3%.

-}

m

A 1
dm{P} [bar2icp] wersus dt [hr]

10

Pucynok 3 — I'padyik mpoM3BOHOM JAaBJICHUS TI0 PE3yIbTaTaM UCIIBITAHUS

Ha pucynke 3 mpeJicTaBieH rpaguk MpOU3BOTHOMN JIABJICHUS 110 Pe3yJIbTaTaM UCIBITAHUS 33
MEPUOJT TPOBECHUST UCIBITAHHI OTMEYEHO OTCYTCTBHE 3HAYMTENBHBIX M3MEHCHHI B CBOWCTBAX W
KOMITOHEHTHOM COCTaBe IiacToBoro (uronna. IlmactoBoe maBienne, mpuBeAecHHOE K OTMETKE 4575 M
cocraBuiio 455.7 Oapa. D10 o3Hauaer, 4ro 3HaueHue Prur B ckBakuHe 330 HrbKe MaBJICHHs Hadalia

koHaeHcauuu (Puk-460 6apa Ha To# xe orMerke) [16-18].

Ha ocHoBanuu mHAMBUAYaIbHON MOJEIH, BHIIOTHEHHON MO JNAHHBIM UCIBITAHUS CKBa>KUHBI
330, mpoBejicHa OICHKA IOTEHIIHAIBHBIX BO3MOYKHOCTEH CKBa)KMHBI IPH YCIOBHHM BBIIOJHCHHS
CJEIYIOLIUX MEPOTIPUSITHIA:
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- JOCTIKeHHWe CKuUH - (aktopa -4, T.e cmozaenupoBaTh marpuunyio (CKO) oOGpaboTky
npr3a00HHON 30HBI;

- JIOCTH)KEHHE CKUH - (akTopa —b, T.6 CMOIENMpOBaTh THMAPABIUYECKUI pa3pbIB ILIacTa
(TPID);

- yBennuuth quamerp noasecku HKT, T.e ucnons3oBate HKT 4 1/2" 0T ycThs CKBaXXUHBI 10
rakepa.

CpaBHHUTENIbHAST XapaKTEPUCTUKA PE3yJIbTaTOB MHTEPIPETALUM IO JAHHBIM HCCICAOBAHUS
CKBa)KHMHBI 32 MEPUOJI OCYIIECTBICHUS HAOIIOICHUH J1aeT BO3MOKHOCTh B TMHAMUKE HAOIIOJAaTh BCE
HU3MEHEHUS! TPOAYKTUBHBIX XaPAKTEPUCTHK CKBAKHH, AAaET BO3MOXHOCTb HE TOJBKO OLICGHHUTH
3¢ EKTUBHOCTD MEPONPUSATUH, BBHINOJHEHHBIX HA CKBaXHHE, HO M HOATBEPAUTH WU HCKIIOYHUTH
BEPOSITHOCTh KAaKUX JIMOO W3MEHEHWH pe3ylbTaTOB HCCIEIOBAHWH, BBI3BAHHBIX IOTPEUIHOCTHIO
U3MEPEHUN.

OCHOBHON METOJ| CUMYJSIUHN A Mo0ban xuakux YB Ha Kapauaranake cocTouT u3 u3
coJisiHO-KucI0THOM 00padoTku (CKO) MaTpukca mopoa KoJUIeKTopa JUlsl CHUKCHUS CKUHA. 11t 3Toro
cnyckanu ruokue HKT i ouMcTKH CTBOJIOB CKBaKUH M 3aKaYKU COJITHOM KHCIIOTHI 0,1M3/M1/IH o
OonpLIOMY NPOAYKTHMBHOMY HHTepBaly. J[lamee KHCIOTY 3agaBIMBaIM B IUIACT MPH PacXoie
0,79m°/MuH. Kod(hUIEEeHT MpoyKTHBHOCTH CKBAKHH moBbicuics a 400 %, HO Kak TOJIBKO KHCIOTA
packpbiBaja 3arpsi3HCHHBIA y4acTOK, BECh €€ OCTATOK IOTJIAIIANICS 3TUM ydacTKoM. [loaromy Hauanm
NPUMEHSTh TIOMHTEPBAJIbHYIO 00pabOTKy ¢ 3aKauKOH caMOHAIPABIISIONICHCS KHCIOTHI C PaacxoIoM
4,8M°/MHH. DTOT THII TelMPOBAHHON KHCIOTH, BPEMEHHO 3aICUaThIBACT BBICIACHHBIC XOIBI H
HAIpaBJISIET CBEXKYIO KUCIIOTY Ha JAPYTHe MOBPEKACHHBIC YYACTKH.

Ha MecTopokieHuM TpUMEHSIETCS COYeTaHHEe XUMHYCCKHX W MEXaHHMUECKHUX METOJIO0B —
KHUCJIOTHBIM TUAPOPa3pblB (MHOTO30HANBHBINH). HO CTONKHYBIIMCH € 3a1aueil OpHEHTAalUU TpPEIIuH
BO3HHUKAIOIIMX IPHU THUAPOPA3pbIBE MPUIUIM K BBIBOAY, YTO OypEeHHE TOPU3OHTAIBHBIX CKBAKUH
MOJKET OKa3aThCsl TEXHUYECKUI MEHEee PUCKOBAHHBIM, ITOCKOJIBKY PHCK MPOPHIBA Ta3a CHHXKAETCS I10
Mepe 3aKauKH I'a3a Wi 0TOOpa KUIKOCTH.

BMmecte ¢ TeMm, mpu NPUMEHEHHH COJITHOKMCIOTHOM OOpaOOTKH BO3HHMKAET ONACHOCTb
paspylieHuss KOppo3ued MoA3eMHOr0 00OpY/JOBaHHSI CKBAXKHHBI, YTO TaK)KE, MOMKET TMPHBECTH K
JIOTIOJTHATENBHBIM PACcX0JlaM CBSI3aHHBIM C PEMOHTOM.

KapOonathslii komiekTop KapadaraHakckoro MeCTOpOKIACHHUS IPEAIoaraeT, HCIojIb30BaHue
JUISL YBEJTMUYCHHS TPOHMIIAEMOCTH MPU3a0OHHON 30HBI, C IEJbI0 YJIYUIICHUS (QHIbTPAIIMOHHBIX
XaPaKTEPUCTHUK COJSTHOKUCIOTHYIO 00paboTKy.

Jis 3a1UThl CKBaYKMH M BBIKUAHBIX JIMHAN B CKBa)KUHBI IEPUOINYECKU 3aKaYMBaJIOCh CMECh
METaHoJla U MHIMOUTOpa Koppo3uu. Ta ke cMech HENMpPEephIBHO IMOJAaBaJiCsl Ha BXOJbl BCEX YETHIPEX
TEXHOJOTHYECKHUX JTMHUH.

[IpumeHsieMble WHTUOMTOPBI KOPPO3UM  SIBISIMCH  A30TCOJACPKAIIUMH  COCTUHEHUSIMH
LUKIMYECKOTO M apOMaTHYECKOro psjia, PaCTBOPUMBIMH B YIJIEBOJIOPOJAX. 3aIMTHOE JACHCTBHE
UKT-1 B xuakoit ¢aze — e meHee 75%. 3amuTHOoe nericTBue muHruouropa M-55-J1 B pactBope
COJISTHOM KHCJIOTBI W CTaHJAPTHOM COJISTHOM PacTBOPE, HACBIIIEHHOM CEPOBOJIOPOJIOM, ISl CTalld
Cr3cn cocrasmsiet 85%.

[lpu  paspaborke MecropoxkieHus KapayaraHak OCHOBHOM  METOJ  yBEIMYCHUS
KOHJICHCATOOT/Iau! TIJIaCTa, CAMKIMHT-TIPOIECC, 3aKauyka ChIPOr0 KUCIOrO Ta3a B IUIACT, YTO TaKKe
MOBBIILIAET KOPPO3HMOHHOCTH cpebl. Kpome azoTcopepKaux HHrnOUTOPOB,AJ1si 60phObI ¢ KOppo3ueh
MIPUMEHSIIOT HeopraHnnueckue (ocdarHbie HHrHOUTOPHL. 3amKTHOE AeiicTBre (ochaToB 00YCIOBIECHO
oOpa3oBaHME€M Ha TMOBEPXHOCTH MeTaljla 3allUTHBIX IUIGHOK TyTeM ero oOpaboTKu
(dhocdarcomepkamumu cpenamu. Kak mpaBmiio, Takue IUICHKHA COCTOSAT JUOO TOJBKO 3 (ocdhaToB
MeTasuia, 1100 coJepiKaT elle OKCHIbI M THIPOKCHIBI JKee3a.

WccnenoBanmst o Baustaue (HochaTHBIX MHTHOUTOPOB Ha CKOPOCTh U XapaKTep KOPPO3ZHOHHOTO
paspylleHNs] HU3KOJIETUPOBAHHBIX U YITIEPOIUCTBIX CTaJIeH IOKa3bIBAaeT, YTO B BOJHBIX PACTBOpAx y
HUX OoJiee BBHICOKMH YpOBEHb aHTHKOPPO3MOHHOHW 3amuThl ctanedl mapok Ct3cnd u 0912C. Ilpu
€KEroTHOM yBEJINYECHHH 00BOTHEHHOCTH MPOIYKIIMH, TOT MOMEHT BecbMa akTyasieH [19].

Crout OTMETUTb, YTO HanboJjee BbICOKMMHU NMPOTUBOKOPPO3NOHHBIMU CBOMCTBaMH 00J1aJat0T
IUICHKH, TIOJTyY€HHbIE U3 PACTBOPOB — KOMITO3ULIMI HECKOJIBKUX METauIoB. X mMpoKoe mpuMeHeHHe
00yCJIOBJIEHO C OJHOM CTOPOHBI MX SKOHOMHMYECKOH M TEXHOJOTHMYECKOH JOCTYHMHOCTBIO, C APYTroi
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— CAHUTApPHO T'MT'MCHUYCCKUMU Tpe6OBaHI/I$IMI/IZ OHU HE TOKCHUYHBI, HC KYMYJISITUBHBI 1 HC MYTar¢HHbI
[20].

B Kazaxcrane coOCTBeHHOE MPOW3BOACTBO VHTHOWTOPOB KOPPO3MH OTCYTCTBYeT. TeM He
MCHEC, opraHusanysa IMIPOMBIINUICHHOIO MHOIOTOHHAXHOI'O IIPOM3BOACTBA BI)ICOKOE)(I)(I)CKTI/IBHLIX
nojiuochaTHLIX MHTUOMTOPOB BIIOJHE peajibHAa B HAICH pecnyOiinke Ha 0a3e MECTHOTO ChIPbsI
(dochoputer Kapatay) u cymecTByronmx MomHOCTIX GochopHbX U (pocdaTHbX 3aBog0B HO)xHOTO
Kasaxcrana.

3axiiouenue. B Hacrosmiee Bpems Uil NOBBIMICHHS (DUIBTPALUOHBIX XapaKTEPUCTHK
MecTopokaeHus: KapauaraHak HOpOBOAMINCH WHTEHCHBHbBIC KHCJIOTHBIE 0OOpaOOTKM, KHCIOTHBIC
IIPOMBIBKU U KUCJIOTHBIN TUAPOPa3peIB macta. OCHOBHBIM METOI0OM AJs 3(h(hEeKTUBHOTO CTUMYIISIIUN
JI00bI4M KHUAKOro Y1 Ha MECTOPOKACHUY SIBIISIETCS COSTHO-KUCIIOTHAsE 00pa0dOTKa ¢ MCTIONb30BaHHEM
MHTUOUTOPOB KOPpO3uu. B cBs3M ¢ ykecTodeHHEM TpeOOBaHWH K MHTHOMTOpAM HCIOJIB3YEMbIM B
TpyOompoBozne, HEOOXOOUMO MPUMEHEHHE MEHEEe arpecCUBHBIX KOMIIOHEHTOB, KOTOpbIE
NPEJOTBPAIAlOT KOPPO3MOHHBIE TMpolecchl. Ha OCHOBaHWM 3TOTO0 BO3HUKAET HEOOXOAMMOCTH
UCIIOJIb30BaHMSI HEOPraHWYECKUX HMHUOMTOPOB KOPPO3MM HAa OCHOBE Ka3aXCTaHCKOTO HE
KOH/ICHCALIMOHHOTO (ocaTHOro ChIpbs, 00JaJaioiee HEKYMYIATUBHBIMH , SKOHOMHYECKHE U
9KOJIOTHYECKUE BBITOJHBIMH.
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TYHUIH

¥HFpIMa KaOaTblH KaJIBINTACTHIPY aWMarblHAAaFrbl Tepi (PAKTOPBIHBIH MOHI YHFBIMaHbIH
OHIMJIIINIH aHBIKTAaydaFrbl MaHBI3bl KOPCETKIITepaiH Oipi Oosbin TalbLIambl. by makamana
Kapambiranak KeH OpHBIHBIH YHFBIMAJapblH TaliJjallaHy MbICAIIapbIH KOJJIaHa OTBIPBIN, Op TYpJii
o/llicTepMEH YHFbIMa aliMarblH ©HJIEYy YHFBIMAHBIH aFblH JKbUIIAMJBIFbIHA Kalald ocep eTeTiHMiri
KOPCETIUITeH.

I'uapoMHaMuKaNbIK 3epTTeysiep YHFbIMAa TYOIHIH KaHINAIBIKTHI JIACTAHFAHBIHA, KaHJAH
apajbIKTap/AbIH KYMBIC ICTEHTIHIHE Kayall Oepelli KOHE CaJbIHFAaH MOJENb Heri3iHie memimaepi
pe3epByapIblK MOAETbJACY Typaibl HIenriMaep KaObuigaHaabl. byl KeH OpHBIHBIH Cy KOHMAachl
KapOoHAT OOJBIN TaOBUIA/IbI, COHJIBIKTAH TY3 KBIIIKBUILIH OHJEY KOeOiHece KOJIaHbLIATHIHBI aTall
orizeni. N0330 yHFbIMaHBIH MbICANBIHIA Op TYpal Tepi (akropiapblHa KON KETKI3UIreH Ke3Jie
YHFBIMaHBIH 9JIeyeTiH Oarajay KepceTuIreH.

Kabar KpICBIMBIH yCTall TYpYy YIIiH TY3 KBIIIKBUIBIH Ta3apTy )KOHE KBIIIKBUT I'a3/ibl aiijjay KeH
OPHBIHBIH ’Ka0JIBIKTAPBIHBIH KOPPO3USCHIHBIH JKOFapblIayblHA OKEJNIN COKThIpaJbl. MaKalaHblH
cOHpIHAA Oeiopranukaiblk (ochaT HHrHOMTOPIApBIH KOJZAaHYy, OJIAPIABIH HSKOHOMHUKAIBIK JKOHE
TEXHOJOTHSIIBIK ~ APTHIKIIBUIBIKTAPBl  TYpaibl  aNThIIAJIBI.
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JTUHAMMKAJIBIK CAUTTAP KYPY 'KOHE JAMBITY HETI3/1EPI
BASICS OF CREATING AND DEVELOPING DYNAMIC SITES

AHHOTALUSA

Byn makanaga 0i3 TUHAMHKAIBIK CaUTTapabl KYpPy MPOIECIH KapacThIpaMbI3, OHBIH JaMYybI
Ke3iHje calTTap Kypy YIIIH 3aMaHayd TEXHOJIOTUsUIAp, (pPEeHMBOpKTap MEH KiTallxaHajap
KOJIaHblIAbl. KoprayablH JkoFapbl JCHIEHl, eHIMAUIIN MEH MacuitadTainybl Oap OarmapiiaMalibIk
matdopma KapacTeIpbuLabl. CalTThIH MOAYJIBJIIK apXUTEKTYPAChl Ja TaJaH Ibl, OyJI COHBIMEH KaTap
CalTTBIH akKayJiapFa Te3IMJIUIII MEH >KbUIJAMJIBIFBIHBIH JKOFapbl JEHrediHe Kemimik Oepe.
O3iplieHreH CaWTThIH apXHUTEKTypachl YIIIH KOJJAHYIIBI MONIMETTEPIH CEHIMJII CaKTayJIbl
KaMTaMachl3 €TETIH MAJIIMETTEP KOPBIHBIH KYPbUIBIMbI KAPACThIPbUIBI.

ANNOTATION
In this article, we will consider the process of creating dynamic websites, when developing it,
modern technologies, frameworks and libraries used for creating websites were used. A software
platform with a high level of protection, performance and scalability was considered. The modular
architecture of the site was also analyzed, which also guarantees a high degree of fault tolerance and
speed of the site. Under the developed architecture, the database structure was considered, which
provides reliable storage of site and user data.

Tyiiin co30ep: Jlunamuxanvix caum, ¢petimeopk, HKXKP, eeb-6az0apiramaynay, izoey
JHCYUECIH OHMATLIAHOBIPY
Key words: Dynamic site, framework, DBMS, web-programming, CEO promotion

Kipicnme. Kasipri 3amaHznpl HHTEpHETCI3 enecTeTy MyMKiH emec. MHTepHeT apKachlHAa
agamaap Famamuplk sKemijeri akmaparThl Kapay, jKapusiay >KoHe pelakuusiiay MYMKIHZIriHe ue
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Oomanpl. FamamMTop MHHYT caifblH Jamblll Keledi, KYH CaiiblH MBIHIAFaH >KaHa calTTap Kelire
Kochiiaabl. Ochutaiiia, coHFbl 50 KbUT 1MIIHIC €Ki KOMIBIOTEP apachiHia (aiimapsl OipJeH Oedice
anaTelH JeHreire xerti. Kommeiorepi, cMapThOHBI Hemece, IUIAHIIETI 0ap Ke3-KeNreH ajaM OHBI
KBI3BIKTHIPATBIH KOMITAHUSHBIH aTBIH 137€y apKbUIBI TOJIBIK aKmapaTka KON JKeTKize amambl. Erep
KOMITaHUSIHBIH BeO-caliThl 0OoJica, OJ YCHIHATBIH KbI3METTEp, Oaramap jKoHe T.0. Typajbl TOJBIK
aKrapar anga ajnajabl. MyHBIH 0opi opTypii YHbIMJApFa 3aMaHayHd >KEIUIK TEXHOJOTHUSIIAPIbIH
KOMETIMEH ©3/IepiHiH MIMUJDKIH KaJbINTAaCThIPyFa YJIKSH MYMKiHIiK Oepeni [1-5].

Kes-kenren koraM uWeci WHTEPHETKE €31 Typanbl akmapaT Kapusuiaii anaael. Erep
YHUBEPCUTETKE apHAIFAH CAMTTHI alaThiH OOJICAK, ipi OKYy OpBIHAAPBIHBIH VIHTEpHETTe YCBIHBLTY
TOCUTIH €Ki YKOJIMEH KapacThIpyFa Oonazpl. BipiHII jKONBI - YHUBEPCHUTET Typallbl Oapia aKmapaTThl
JKeKe calTka eHrizy. byn OeTne yHHBEpPCHTET *Kallbl KbI3METI Typaibl akmapar, Tajankepiepre,
CTYAICHTTEpre, MaruCTPaHTTAPFa, OKBITYIIBUIAD MEH KbI3METKEpJIepre KaKeT aKnaparTap YCHIHBUTYBI
tuic. Exinmi xombl - KOO OacTbl CalThl JKOHE WHCTHTYTTHIH CANTTaphl YHUBEPCHUTETTIH JKaJIIbl
JKOXKYHECIHIH JKeKe MIennmMaepi Ooubin  TaOblaaabl. MyHmallh KypbUIBIM HMHCTUTYTTapra o3
cafTTapblHAA TOJBIK AaKmapar OpHalacThIPyFa, CaWTTBl KOJNJAHATBIH KOJJAaHYNIBUIADMEH Kepi
OaillaHbIC OpHATyFa, COHAAl-aK WMHCTUTYT CaMTHIHAA OpHAJAcKaH aKMapaTThl >KaHAPTyFa Keaelnl
MYMKiHaiK Gepei [6-8].

Caiit KeJseci kepceTiireH Opaysepiiepie AepeKTep/Ii MbIFapbil Oepyl Kepek:

- Chrome (conrbl HYCKaaphl);

- Opera (CoHFBI HYCKaaphl);

- Safari (conrbl HycKanapsl);

- Internet Explorer (9.0 sxoHe omaH )oFapbl HYCKA);

- Firefox (conrbl HYCKamapsl).

Conpaii-ax, ysisl TenedoHAap, MIAHIIETTIK KOMIBIOTEPIIEp KOHE IKPaH AUaroHaNiHIH opTypii
enmemaepi 6ap HoyrOykrep apkpuibl maiganany yurin Bootstrap 5.0 skakrayblH KoJaHa OTBIPHII,
CalTTBIH OeifiMaenyiH )ky3ere acbipy Kaxet [9-12].

Kecre 1 — /luHamMuKaIbIK CalT jkacayjia KOJaHbUIaThIHA OaFaapiaMaiay TUIIepiH
CaITBICTBIPY

[Mapamerp ASP.NET Python JavaScript PHP Ruby
Web —
Web
Oarmapirama
Oarapiama-
nay,
nay, Web
Konnausuty Web Web IPOTOTHUIITEY,
MpOTOTUNITEY, | Oarmapiama- ;
OpTachl OarmapiaManay Oarmapiamaay JKYKTeMeci
MaTeMaTHKa nay
KOFaphbI
JIBIK . .
Kyienepai
ecenreysnep .
azipiiey
Barpapnamana
Aap Y Oprama YKorapsr Temen YKorapst Temen
JKBUTIAMTBIFBI
Pecypcrapra
KOWBUIATBIH Oprama Temen Temen Opramia XKorapsl
Tajanrap
Web — Web - Web - Web -
Web - KOCBIMIIIaJiap KOCBIMIIIa- KOCBIMIIIa-
OChIMIITajap- B JKacayra JapapI Tapabl Kacayra KOCRIMIIATap=
Barnapmamanay K . . JIbI d3ipIieyre
IIBI 93iprieyre apHaNFaH a3ipieyre apHasFaH
KypalaapHbIH apHaIFaH
apHaIIFaH KOITEreH apHaJFaH KOITereH .
60ybl . . . . KiTarmxaHa-
KiTanxaHajap- | KiTamxaHajap KiTarmxaHa- KiTamxaHaap [
JIBIH a3]IBIFBI MEH KeHEHUTy JapAbIH MEH KeHEHTy a3p1>m>1
MOJTYJIbIEpi a3JIbIFbI MOJTYJIbJIePI A
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AKnaparrbiK xysenep

CaliT xacayAblH €Ki KoJbl Oap: TWHAMHUKANIBIK JKOHE CTAaTHKAJbIK caiiTrap xacay. Kaszipri
KE3JIe CTAaTUKAJIBIK CalTTap MYJIEM KOJJaHBIMalbl, COHABIKTaH 013 JHHAMHUKAIBIK CAUTTapAbl KYpy
MIPOILIeCi KapacThIPhUIAbL. JIMHAMUKAIIBIK calTTappl KYPY JKOHE JIAMBITY TIPOIECiH eKi Tacinre Oeim
KapacTeipyra Oonazpl. OmapablH MaHBI3IB! apTHIKIIBUIBIFEL - Oyi1 HTML - 6ertep cepBepae amasiH
ama OenruieHOelai, osap cepBep imriHmeri 0Oacka Jla KOITEreH CICHApUWIep KeMeriMeH
Kypbutasl [13-17].

Bipinmii omic BeO-calTThIH TpaduKaIbIK KYpacTHIPYIIBUIAPEIH KonaaHy. Omapiabl KoJjmaHy
Be0-o3ipiey canachlHIa apHaibl OimiMi MEH HaFapUIapbl JKOK KOJAAHYIIbUIAPFA, TUHAMUKAIBIK
calTTapabl OHAll jkacayra MyMKIiHAIK Oepenmi. AJaiiia aTajFaH TOCUIMEH >KacallFaH CaNTTapblH
(GYHKIMOHAIIBIFEl TH3aliHEp YCBIHFAH IIAONOHIAp J>KUBIHTHIFBIMEH MIeKTeneni. Jlemek, apHaiibl
KOHCTPYKTOP apKbUIbI YKacaJFaH CalT OHIMIHIH Oipereiyiiri CUSKTHI MaHbBI3/Ibl ACIICKTIHI KOFAJITaIbl.
MpbiHa KepJe eKiHI OJICTI MaljaiaHbIl, SFHU JMHAMUKAIBIK Ma3MYH KiTalxaHajJapblH KOJIaHa
OTBIpbINT Web -caiiTTel a3ipaey. MyHpaii caiiTTapasl Kypy VIIiH apHaiibl Oarmapiamanay Tiepi 6ap.
by PHP, ASP.NET, Ruby, Python, JavaScript.

Python Garnmapnamanay Tii BeO-CaWTTBIH CEpBEpIIK JKaFbIH KypyFa ©Te BIHFaillbl. by
Oarmapnamanay TUIIH TaHJAyAbIH HEri3ri cedentepi-Oyil CAalTThIH CTaHAAPTThI €MEC KYPhUIbIMBI XKOHE
Python-na Gacka Oarmapramanay TiIJEpPIMEH CaJbICTBIPFAHAA CANUTTapIbl JAMBITYAAFbl YJIKCH
ToKiprbe. APTKBI KaFblH KypyFa apHaiaraH Oarmapiamanay Timi Python opracel 6onraHipIKTaH,
OarmapiamMajblK KaMTaMachi3 eTy miatdopMachkiH TaHaay Tek Python Timin KoamaHaThIH eHiMaAEepMeH
mekteneai. EH Ttaneiman Python-ra apuanran  ¢peiimBopk - Django Framework Gosbin
tabbutaasl [18-20].

Model-View-Controller wmomenin konmana oTeIpeil jkacay yuriH Django Framework
naiiananeitybl kepek. Django Framework - Python Garmapnamanay TinmiHze BeO-KOCBIMIIANAP/IbI
TapaTyFa apHalFaH akpIChi3 Oarmapiamansik ruiatrdpopma. Django caiitel 6ip Hemece OipHere
KOCBIMIIIAJIAPJIAH TYPajbl, OJIApJbl aKbIpaTyFa OONAThIH >KOHE KOCBUIATBIH CTIIl jKacayFa KeHec
Oepemis. by OarmapiaManblk KamTamMachid ety rmiardopmackl MeH Flask apachramarbl MaHBI3IBI
ApXUTEKTypalblK alblpMalIbUIbIKTapAslH  Oipi. Ke3 kenren xypaemimikrteri jxoOamap »xacayra
Konaitnel. Byn OarmapiaManblk KamTamMachd ety miaardopmackl Pinterest, Instagram, Google »xone
YouTube cuskTsl xobaap sxacay yiiH KOJIIaHBUTaIb.

Kecte 2 — IKBX canbicTeipy

ITapamerp SQLite MySQL PostgreSQL MS SQL
HepekkopabiH
AKPBICBI3 HYCKa MAKCHMAIIBI
LI:IGKTC n§ i{ Kok Kok Kok xonemi 1016, Ex
yaep xorapsl RAM
116
OHIMIUTIKTI
OHTaNIaH]BIPY Temen Oprama Korapsl Korapsl
MYMKIHJIIT1
Cepsepre ’HK.}K b Temen Oprama Korapsl Opramma
KYKTeMecl
XK
43y OTICPAILLIAPBII Oprama Korapsl Korapsl Korapsl
OPBIH/IAY KBIJIaM/IbIFbI
KETTEPiH OPbIH
OKy opexetTepin OphiHaay Opramra JKorapet Oprarra Koraper
JKBUIIAMIBIF Bl
lafss Kimkenraiinan Oprama xone | KimkeHTaiian
. opraia YJIKEeH YJIKEH
barnapnany MaJIIMETTEp . .
MOJIIMETTEp MOJIIMETTED JIEPEKKOpFa
0azacel o o
0azachlHa JIeHiH 0azacel JIeiiH

Bapieik quHAMUKATIBIK CAalTTap ASpeKTep i cakTay KypaldapbIHCI3 TOJBIK JAWBIH OOIMANIEL.

byn wmoceneni

MENyIiH €H KOJIaWIbI

Kypaisl -
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(6yman opi - IKbX) maiimanany. JIKbXX nepexkopmabsr 6ackapy yIriH Koi sketimai. Jlepexrep 6a3acht
men JAKBX -1p1 Tagmay cakTanaTblH MONIMETTEP/IiH €CENTiK KoelleMiHe Kapai jkacanybl kepek. CalT
YJIKEH Mejaua -TiopTai OojMaraH/IbIKTaH, OyJaH opi JepeKTepii cakray Kaxker Oonmaiimsl. Django
KaHKACHIHBIH apTHIKIIBIIBIKTAPBIHBIH Oipi - Oy Heriz SQLite -me momiMerTtep KOpBIH aBTOMATTHI
Typae skacainpl. JKorapeina aranran kpurepuiiepre Oipueme JKBX coiikec xememi: MySQL,
Microsoft SQL, PostgreSQL, SQL.ite.

Caiir kiIMeHTiIHIH Ma3MyHbl JavaScript Oarmapiamanay TUTIHIAE JKa3bUIFaH op Typii
CIICHApHiJIep KOMETIMEH KaMTamachl3 eTilyl MyMKiH. [lereHMeH, op Typii KitamxaHamap OeTTiH
JKYMBICBIH JKaKcapTy YVIIiH, COHBIMEH KaTap OCTTIH KYKTENy >KbUIIAMIBIFBIH OHTAWIaHJBIPY YIIiH
KOJIJIaHbLIA aJIajIbl.

CaiTThIH OU3aiHBIH KYPY Ke3iH/Ae aHBIKTAUTHIH KPUTEPUH - OYJI1 )KOFaphl OKY OPHBIHBIH PECMHU
CallThl, COH/IBIKTAaH OHbI MHHMUMAJIJIbl aHUMALMSIMEH KaTaH CTWIIbAC cakray Kepek. by yiin jQuery
KiTamxaHacel Kojaimel. CaiiTra Oyl KiTalixaHa MOJENbAEY TOPBIH KYpyFa JKoHe OeTrepaeri
WHTEPAKTHUBTI DIIEMEHTTEP/Il OH/IeyTe KbI3MET ETeIi.

CaiiTThl SHTI3rCHHEH KeWiHT1 Keeci ke3eH - FIHTepHeTTeri xapHamachl. byJ1 ke3eHHIH camnalibl
OPBIHIATYBIHBIH MaHBI3JIBUIBIFBI OTE JKOFAphl, OMUTKEHI KeNyIIJiep CaHbl MEH OJapJbIH Carachl Kol
Karaalaa Kelnymijaepaid CalTThIH MaKCaTThl ay JUTOPUSICHIHA COMKECTITriHEe OailTaHbICTHI.

Byrinri TaHza mepcreKTHBATbl JKapHaAMalblK Hyckamap - SEO jkapHamachl, MakcarThl
JKapHaMa JKoHEe KOHTEKCTIK »kapHama. JKorapeljia KepceTireHaepAiH OpKaiChIChl Ci3/IiH CalThIHbI3bI
HacHXaTTay YIIiH KaliCHICHIH KOJIaHy KePEKTITiH aHBbIKTAy YIIiH KaiiTa Kapaiapl.

I3ney xyitecin oHTaitnanabpy (aFbUILIBIH TUTIHIE, 13[ey KYiieciH oHTainanappy, SEO) - Oy
KeNMumiK  TpaduKTI  apTThIpy YIIH (aKMapaTThlK pecypcrap YIIH) koHe Oenrimi  Oip
naianaHynbuIap/IblH CypaHbIcTapbl OOWBIHIIA CAUTTBHIH 13/Iey JKYHECIH/IETrT OpPHBIH JKaKcapTy YIIiH
IIKI JKOHE CBIPTKbl OHTAMNAHABIPYFa AapHAIFaH MIapajap KEIeHi. oJIEyeTTI KIUCHTTEp
(KOMMEpIUSITBIK, pecypceTap YIIIiH) )KoHe KeHiHHeH Oyi1 TpadukTeH MoHetuzanus (Kipic any). SEO op
TYpl i31eyai, COHBIH IIIHAE aKmapaTThl, OHIMICP/i, KbI3METTEPJi, Cyperrepni, OciHenep/i,
YKaHAJBIKTapAbl KOHE callaliblK 137y JKyHenepiH Oarmapiail anmanupl. OIETTe, 131ey HOTWXKeJepiHne
CAMTTBIH MO3MLMSICHI HEFYPIJIBIM JKOFapbl 00Jica, OFaH KbI3BIFYIIBUIBIK TAHBITKAH KENyLIiep i3aey
KyHeciHeH keOipek Oapanbl. [3ney iKyleciH OHTalNaHABIPY THIMIUICIH TajnaraHaa, CalTThl
KOPCETUITeH IMO3ULHUSAFa JKETKI3yre KETKEH YAaKbITThI JKOHE CAWTThl TYPJCHIIPYHAiI €CKepe OTBIPBII,
MaKCaTThl KeITYIIiHIH Oarachl ecenTeNe/Ii.

I3ney skyiienepi OHBIH COMKECTITIH €CENTEreHe CANTTBIH KOITEreH IIIKI JXKOHE ChIPTKBI
rnapameTpIiepid eckepeii (SHrI3UIreH CYPaHbICTBIH OPBIHAAIY JIOPExKeci):

- KIJIT CO3/11H THIFBI3/IBIFEL;

- IoiieKce3 MHEKCI,

- MOTIHHIH CYy Ma3MYHBI;

- MiHe3 -KWIBIK (aKTopiapsl,

- CaliT camachIHbIH UHJIEKCI;

- CATTBI XKYKTEY JKbULTaAM/IBIFbL.

[3mey xyieciHiH HOTWXKeJIepiHIe CAlTThIH OpHajacyblHa acep eTeTiH OapiblK (hakTopiapasl
CBIPTKBI JKoHE 1IKi gen Oesryre Oomazpl. [mki oHTainanappy (TEK CAWTTHIH 11K KYHeciHe KaTbICThI)
CAMTTBIH KaJbl CANlAChIH JKaKcapTyFa OarbITTalFaH >KYMBICTBI, OHBIH KeJyllire OepeTiH MnaijachiH
KaMTU/Ibl. ByFaH KOOaHBIH KYpBUIBIMBI, Ma3MYHJbl KaOBUIIAYJbl KCHIJJETY JXOHE TiKeJel OChl
Ma3MyHHBIH canacbl OOWbIHIIA >KyMbIC Kipeni. Kemreren aepekkesnepie MyHOai (akTopiaapiblH
Kamel caHbIHBIH MoHI mamamen 200 mamaceiHma esrepeni. I3nmey KyieciH OHTaIaHIBIPYIBIH
(hbyHKIIMOHANABI Tocimi Oenrim Oip ¢axTopmapabl olap[blH MaKCaTThl MOHJEPIHE COWKECTeHIIpyTe
OarbITTaJ]FaH, 137ley JKYHWECIHIH alTOpUTMJEpiHiH KyplesieHyiHe OaiaHbICThl ©TKEHTE aiHaJIbI.
oHJaraH (haKToOpJapbl «TEHECTIpY» KYHbI OacTanKbla )KOFaphl camnajbl pecypCThl KypyAaH OipHele
ece Kerl.

KopbiThinabl. Toxipube kepceTKeHaeH, THHAMHUKAIBIK BeO-caliTapIbl jKacay JKOHE JaMBITy
MYJJISN  TapanTap/blH CaHbIH KOOeHTelli, COHBIMEH Karap KIMCHTTIH KaXCTTUIIKTEPIH TOJIBIK
KaHaFaTTaHIbIPa/Ibl. O31pICHETIH CaliT TeXHUKAIBIK CHIIATTaMa/1a KOWBUIFaH TarchlpMaap/ibl OpHATYy
Ke3eHiHJIe KOWBIIFaH OapiblK TajlamTapra skayamn Oepyi THic. J[MHAMHKAIIBIK CaNTTHI jkacay Ke3iHge
web- 3amanayn TexHosorHsuiap, (PEeHMBOPKTEp JKOFApbl KJIACTHI OHOMUTEKANAp KOJIAHBUIAJIBI,
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COHBIMEH 0ipre KOpFay/blH, KbUIJAM/IBIKTBIH JKOHE MaclITa0Tay IbIH JKOFaphl JAeHreiine ue 0onaThiH
Oarmapnamanblk  mnargopma Konganbuiabl.  CoHpal-aKk —JUHAMUKANBIK — CAHUTTBIH ~ MOAYJBIIK
APXUTEKTYpachl JaibIHIAJBII KOHE iCKe achIPBUIIBI, OJ1 YKacalFaH CalTTBIH aKayllapra Te3IMIUTITHIH
JKOFapbl JICHIeHiHe JKOHE >KYMBIC XBUIaM/BIFbIHA camlalibl Kenmuiaik Oepemi. JlaibiHmanran Herisri
APXUTEKTYpara COWKeC JIMHAMHUKAJIBIK CAlT MEH MaijalaHyIIbUIap/IbIH JCPEKTEPIH CEHIMI CaKTayIbl
KaMTaMachI3 €TeTiH MaJliMeTTep 0a3aChIHBIH KYPBUIBIMBI KacCaJlIbl.

CalTThl OJlaH opi KETUAIPy CAUTTHIH MOIYJIBAIK apXUTEKTYPACHIHBIH apKachlHIa MYMKIiH
Oonanbl. MyHnail CaWTTBIH apXUTEKTypachl j>KaHAa MOJYJIbJACPAlI aybIPTIAIBIKCHI3 JKOHE HEri3ri
IKOKYHere ocep eTIeCTeH kKacayra JKoHe HIi3yre MyMKIHJIiK Oepe/i.
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PE3IOME

B crarpe mokasaHbl JOCTMHKEHUS MTOCTCTHUX ISCATUIICTHH, IPUBEIIINE K TOSBICHUIO HOBBIX
HaTPaBJICHUH NMPH pa3padOTKe CTATUTEUSCKUX M JIMHAMUYECKUX CaHTOB, K MEPECMOTPY U MEPEoIeHKe
psiJia TEOPETHUECKUX MOJOKEHUH M TPaIUIIMOHHBIX TpueMoB. Hanboee 3HaUnTENbHOE BIMSHUE HA
pa3paboTKy BeO-pecypcoB OKa3alo yCTaHOBJICHUE 3aBUCUMOCTH HHTEpdeiica BeO-pecypcoB HE TOIBKO
OT CTPYKTYpPbI U aKTUBHOCTH KJIIMEHTOB, HO U OT APYIHX (aKTOPOB, KaK TEXHOJIOTHUS, TPUMEHsieMast B
pa3pabotke, nHTepheiic monp3oBarTes u Ap. PannoHamsHBINA MyTh BEIOOpA TEXHOJIOTHH pa3padoTKH, a
WMEHHO BBIOOpa SI3BIKOB TPOIPAMMHPOBAHUS JUISl KIMEHTCKOW M CEPBEPHON CTOPOHBI, 3aBUCHT OT
MOTpeOHOCTe M BO3MOXKHOCTH OM3Heca, a Takke OT TpeOoBaHuii BpemeHH. B crartbe Obun
pPaccMOTPEHBI U CJETIaH CPABHUTEIBHBIN aHAIN3 OCHOBHBIX TEXHOJIOTHH, NIMPOKO MPUMEHSEMbBIX Ha
CETOTHSIITHUHN TeHb B cpepe BeO TEXHOIOTHH.
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MOBWJIBAIK OKBITY - BIVIIM BEPY YPAICIHJAEI'T 2KAHA TEXHOJIOT'S1
MOBILE LEARNING AS A NEW TECHNOLOGY IN EDUCATION

AHHOTALUSA

Maxkanana MOOWJIBJI OKBITYABI Ka3ipri OuTiM Oepynae KOJJaHy Typajibl aWThLIaabl. bimim
AyIIBLIAP/IBIH apachlHIa MOOWIIB/II KOCKIMIIIAIAPIBIH KEH KOJIJIAaHBLTYbIHA JKOHE KOJI JKETIMILIIriHe
KapaMacTaH, OTaHJBIK JKOFaphl OKY OPBIHAApPhIHIA MOOWIBJII OKBITY HAIllap TapaThUFaHBI OEINTLIi.
biniM  anmymsiapaelH  MOOWIIBII TEXHOJOTHsUIAPAbI OKyFa TEXHHKAJBIK JKOHE IICHXOJIOTHSIIBIK
JANBIHIBIFBI TAJIaHaAbl. BiliM anyiibutapablH KemIIir: outiM Oepyne OapliblK TeXHHKAJBIK JKOHE
TICUXOJIOTHSUTBIK MOOWIIB/II KOCBIMINIAJIAP/IbI KOJIIaHyFa NalblH €KeHIIKTEpiHEe KOHE MOOWIIB/I OKBITY
oneyeTiH OapbIHIA apTTHIPY YINiH jKaHa MYMKIHIIKTEpAl i3Jley KepeK JereH KOPBITHIHIbIFA KEeJIi.
Kaszipri 3amaHHbIH TajlaObIHa caii MOOMJIB/IIK KOChIMILIATIAP Kai cajiaaa 0oJica qa ©31HIH THICTI OPHBIH
aJBIT TYP, COHIBIKTAH OYJI dKYMBICTBIH ©3CKTUIIr OKBITYIIBUIAPIBIH MOOMIIBIIK KOCHIMIIIAIAPIIAP Ik
OKYy KypaJibl peTiHAe KOoJJaHyFa KeIlly Typajibl HiKipjepiH aHblkTay. Mep3imui OachuIbIMIapIbIH
OpHBIH Ka3ipri Ke3fe MOOWJIBAI KOChIMIIANap Oachll JKaTblp. bByriHri TaHga MOOWIIBII
KOCBIMILIANAP/IbIH KeMeTiMeH Oip mianmer Oip Oyma raser-KypHajablH OpHbIH Oaca anajbl. COHFBI
KBUIAPBl MOOWIIB/I OKBITY cMapThOHIAp MEH KON KYPBUIFbLIAPHIHBIH KOOCIMEH FaHa eMec,
COHBIMEH Oipre ajaM/ap/IbIH J1a OChl TEXHOJOTHUSIFa TOYCIIUTIK JCHIeHIMEH COHKEC Kelill, KapKbIH/IbI
JIAMBIIT KEJIE KaThIp.

ANNOTATION

The article discusses the use of mobile learning in modern education. It is noted that, despite
the widespread use and availability of mobile applications among students, mobile learning is poorly
distributed in domestic universities. The technical and psychological readiness of students to learn
mobile technologies is analyzed. Most of the students concluded that they are technically and
psychologically ready to use mobile apps in education, and that new opportunities need to be explored
to maximize the potential of mobile learning. Modern mobile applications have their place in any
field, therefore the relevance of this work lies in determining the views of teachers on the transition
to the use of mobile applications as a tool. Periodicals are being replaced by mobile applications.
Today, with the help of mobile applications, one tablet can replace one pack of newspapers and
magazines. Mobile learning has grown exponentially in recent years, coinciding not just with the
rise of smartphones and handheld devices, but also the level of dependency individuals place on the
technology.

Tyitin co3z0ep: Mobunvoi oxbimy, dcana mexnonocus, Oaz0apiama, uHmepHem.
Key words: Mobile learning, new technology, program, the internet
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Kipicme. Erep Oomamak OKBITYIIBIHBI JaWbIHIAY OKyWeciHe camajgbl  MOOWIBIIK
KOCBIMITIAJIAp/Ibl  [IpOrpamMMaliay oJICTepiH jkacay MEH KociOM maimajaHyAblH oJliC-ToclIepiHe
apHaJIFaH Tapayjiap HeMece IIOHAEP EHill, oJlapbl OKbITYIBIH 9AICTEMEC] JKacalblll, Ky3ere achIpblica,
OHJIa OHBIH OKY HOTWXKENepi JXaKCapblll, OKy iC-OpEeKeTiH YHBIMAACTHIPY OICTEepiHIH KEeHEll,
OKBITYIIBI KACAUTBHIH MOOWJIBJIIK KOCBIMIIAJAp CallaChIHBIH >KOFapbUIaybl, OKY MaTepHalAapbiH
yKacayra )KYMCANTBIH yaKbIT MOJIIICPIHIH a3at0bl €CEOIHCH KOCiOM KhI3METIHIH THIMJIUTITIHIH apTybIHA
anein kenemi [1-4].

COHFBI yaKbITTa 9p TYPJII FHUIBIMJAP/IbI OKBITY 9AICTEMECIHIC «MOOWIB/IIK OKBITY» TEPMHHI
naiiia 0omabl. On OKBITY YpAICIH MOOWIBAIK TeledOH, KalaTalbl KOMIIbIOTEp, HOYTOYKTap,
IUTAaHIIETTEp CHSAKTHI MOOWIBIIK OaifaHplc Kypajzapbl KeMeriMeH YHbIMAACTBIPY TEXHOJIOTHSICHI
petinme Tycinaipineni. Omapabl Ke3-KeNreH Kepje, Ke3-KeNreH yaKbITTa, COHBIH iMIiHe YhlIepae,
noesaapaa, KoHakyihmepae kommanyra Oomamsl. Marketing Land momimertepi Oo#bIHIIa OapIibIK
caHmpIK MemamaHblH 65% cmaprdonmapma kapamamel. DScout mepextepi OolibIHINIA opTalia agam
KYHIHE YII caraTThl cMapTQoHFa kymcaiiel, skpannsl 2600 perreH apTeIK Typrim, ofaH 221 per
Kapaiinbl. OCbl caHIap/bl €CKEPe OTBIPBIN, OKBITY MOOWJIBII OJIEMJC ©3 HapbIFbIH TaIlKaHBI
TaHKamapielK emec. ReportLinker momimerrepi Oo¥bIHINA, MOOHMIBAI OKBITYABIH QJIEMIIK HApPBIFBI
2025 sxwitra Kapai 78,5 muumapa AKII gomtapeiaan acein Tycemi[5-10].

bimim Oepy MeH JKYMBIC KAallIBIKTaHFAH Ke3/le aKaJeMHUSsUIBIK MEKeMellep MEH >KYMBIC
Oepymuriyiep KbI3METKEpIIep/li OKBITYFa OHE CTYACHTTEPJI OKBITyFa KOMEKTECY YIIIH OHJIAHH OKBITY
anmanaapeiHa cyienyre mMoxOyp Gommel. Forbes momimerrepi Goiibiaimia, 2017 sxputel Kanaga men
AKI-tarbl >x0Fapbl OKY OpbIHIAPBIHBIH 87% -bI 3JIEKTPOHIBIK OKBITY MJIaT(OpMachIHbIH KaHAal aa
0ip TYpiH KoJIaHFaHbiH Xabapans! [11-15].

XKana rtexHomorusap cabakka KbI3BIFYIIBUIBIFBIH JKOFAJITKAH JKAcTapbl KBI3BIKTHIPAJIbL,
O1371iH OKBITYIIBI PETIHJETrT MaKCaThIMBI3 ©31Mi3 YIIiH MOOWIBIIK OKBITYABIH apTHIKIIBUIBIFEIH ajia
O1my. OHBIH MaFblHACHI MBIHA/A: YHPEHYIIJIEp YIKEH MOHUTOPJIAP apThliH/a THIFbUIMAH, Oip—OipiMeH
JKOHE OKBITYIIBIMEH e3apa Oaiimanpica anajsl. Ayauropusja OipHeme YCTel KOMIBIOTEpiH
OpHaJaCThIPFAHHAH KOpi, MOOMIIBIIK Kypasaap/ sl OpHAIACThIPY diaekaiina tuimaipek [16-20].

Ycren koMmmbplOTEpiHE KaparaHia TeleOH, KalTa KOMIBIOTEpIepi CHAKTHI MOOWIIBIIK
KypaJlIap/blH Oarachl €A2yip THIM/I, %oHe VHTEepHET *kKeliciHe KOChUTYBI Ja KOJDKETIMII.

[Tnanmerrik AK eHrizinzyi Ka3ipri ke3ge ycTea KOMIBIOTEpiHEH apThIK 0oiMaca, KeM eMmec,
WnTepuer xenicine MOOMIIBIIK KOJDKETIMIUTIKTI alijananyra MyYMKiHAIK Oepeti.

MoOubaik  KypaaaapablH keOi OixiMm, Oackapy, YHBIMIACTBIPY JKoHe cabak Oepy
caJachIHIAFBI IPAKTUK - MAMAHIAp YIIiH Mai a6l O0IBIT TaObLIa b

Heri3ri apThIKIIBLIIBIKTAPHIL:

- TanceipManapMeH anMacy »oHe OipJecill XKYMBIC iCTey MYMKIHZIri Oap: OuTiM amyiisiiap
MEH OKBITYIIbUIAp Oip-OipiHe MOTIHAEPI MIEKTPOHJBIK TOIITA apKBLIBI JKidepe anajpl, KHUbII aly,
KeIIipy, KO0 (GYHKIMIAPBIH KOJIJaHa ajajbl, KypalgapMeH TOIl imiHjae anMacy, 0ip-6ipimen KIAK-g
UHOPaKBI3bUT QYHKIMSIIAPBIH HEMECE CHIMCHI3 JKEJIIMEH KYMBIC iCTeH aabl;

- MoOunbaik TenedoH, TajKeTTep, OWBIH KYpPBUIFBLUIAPHl JKOHE T.0. CHSKTBI KaHa
TEXHOJIOTHsIIap OliMIe KbI3bIFYIIBUIBIFBIH KOFAITKAH KaCTapAbl KbI3bIKTBIPA/IbL;

MoOuIbIiK KYpbUIFBUIAD KOMETIMEH HaKThl JKYMBIC ICT€y YVIIIH KaXeTTi akmaparka
OeliMIiIITI, Te3 apajia KOJ JKeTKi3yl aJaMHBIH JKYMBIC iCTE€y OHIMIUIIIH apTThIpyFa MYMKIHIIK
oepei.

OKy ypaicine MOOMIIBIIK Kypalaapabl eHrizy 9ficTepi MEeH HaKThl (popManapblHa TOKTAIANBIK.

MoOwbaik KocsIMIa - THTEpHETTET1 KaIbIKTaH OKBITYIABIH Oip TYpi peTiHIe KONIaHbBUTATHIH
yHpeTymIi akmaparrap caiiThlHa KOJDKETIMAUTIKTI KaMTaMachl3 eTeli .

AYKBIM/IBI JKeJlire KOCBUTYIBIH KYPalbl PETiHJE aFalllKbl )KoHe KEHIHEH TapaJiFaH TOCIIl YsUIbl
teseoHgapAbl nainanany Ooinbill TaObutaApl. KypambIHIa 37€KTPOHABI OKY KypcTapbl, TecTiiep,
TOXKIprOeNmK TamncelpMayap JKOHE KOCHIMINA YHpeTymi wmarepuangap (cyperrep, (ortocypertep,
IBIOBICTHIK JKoHE BHeo (haitnmap) Oap apHaiibl caldTTapra KOCBUTYIBl YHBIMIACTHIPY MYMKIHIIITI Oap.
ConbIMeH Kartap OiniM Oepy MaKcaThIHAAFBI AJIEKTPOHBIK MOIITa apKbUIBI Xabap amMacy jKoHe YSIbl
TenedoHgapFa apHaJIFaH MporpaMMarap apKbUTHI JIE3IiK XxabapiamMapMeH arMacyra 0oJabl.
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OKBITYIBIH ~ OapiblK Ke3eHJepiHAe YHpeHyLIire akmapaTThlK MaTepuangapAbl KEeTKi3yIiH,
COHBIMEH KaTap, OKBITYbIH OapJibIK MPOIECiH Oakbliay JKOHE TYBIHAAFaH KUBIHABIKTAPAbI HICHIyTe
KOMEKTECY/IIH KONTereH MyMKiHAIKTepi Oap.

MoOuIb/IiK KOCBIMIIIA — OKBITYJIBIH  JIBIOBICTHIK, MOTIHIIIK, OCiHe KoHe TpaduKanbIK (ainmap
aKnapaThlH KYpPaUThIH Kypasbl.

OKBITY VIINiH MOOWIBAIK KOJAaHOAHBI KongaHy MyMmKkinairiaig tocimi Office Word, Power
point, Excel cuskThl KeHcemik Oarmapiamanap (ailapblH amibill JKOHE KOpe alaThblH apHaibl
Oarapiamanap/pl nainaisany 0ol TaObuTabl. COHBIMEH, BIHFAMIIBI alHAJIBIPY JKOJIAKTAPBIMEH,
JAWBIKTBl KapilIieH KoHe bIHFaiIbl nHTepdeiciieH, oeli TenedoH dKpaHbl YUIIH bIHFaWIaCThIPbUTFaH
MOOWIBIIK KOJIaHOAHBIH KaJbIH/Ia OpHANIACKAH OKBITY aKmapaThl 0ap (ainmapabH OomkamMmapbiH
Kapayra 0oxajabsl. OKBITY YIIIH MOOWJIBIIK KOJNJaHOAHbI KOJAAHYIBIH Oip TOCii — yHpeHymIinepIiy
aJianTepiieHreH MOOWIBIIK Tele(OHAAPhIH MaMaHIAHABIPBUIFAH DJIEKTPOHMABIK OKYJBIKTap MEH
KypcTappl Kapay »KoHe OpbIHIayFa IMaijanany.  YHpeHymrijgepre o3 TeneOoHIapblHa MBICATIBI,
IoHAep OOWBIHIIA TECTINEyJeH, TYpil aKmaparTapAaH (dIEKTPOHABIK OKYJBIK, JOpPIC MOTiHIEpi)
TYpaThIH KOJIAaHOamapAbl KYKTEN any YChIHbUIaAbl. Kazipri TeXHOIOTHsIap OCBIHAAN IIEKTPOHIIBI
KOMEKIII Kypanjaapael jkolOamayra jXKoHe OarmapiaMa >KY3iHIOE iCKe achlpyFa MYMKIHZIK Oepeni.
Cxemanap,cei30anap MeH (opMmynaigapabl OpHAIAcTBIPY MYMKIHAIr, MOOWIBAIK KosigaHOa yIIiH
ANIEKTPOHJIBIK OKY KYpPCTaphbIH jKa3y, ojlapbl oMOebarn KoHe Ke3-KeJITeH OKBITY MoHIHE KOJJaHAThIH
eTe.

Meicanbl, AKIL-TeiH denepanasl YKiMETI KapKbUIAHIBIPHIT OTHIpFaH «MOOWIBII OKBITY
OpTachl» aTThl XalbIKApaNIbIK jx00a 22 enjiH OackH OipikTipim oThIp. XKoba opbIHIAYIIBLIAPEI TYPIi
noHJIep OOWBIHIIA MOOWIIB/I KYPBUIFBIIAp €HAIpIM, miaTdopmanap Kypaabl. CONTim, MOOWIBII OKBITY
pecypcTapbiH KaMTBII, OHBIH 9/IICTEMETIK HEeTi3iH jKacayFa KYII caJia ibl.

Mobunbai koceiMiaiap MHTepHeTTer yipeTyii aknapaTrapbl 0ap cafTTapra Ko JKeTKi3yi
KaMTaMachl3 €TeJi KOHE KAIBIKTBIKTaH OKBITY/ABIH (OpMaslapblHbIH Oipi peTiHAE KOJIaHbLIAIbI.
MoOunbai TeneoHIapAbl FAIaMTOp JKYHECiHe KaTbhlHAY Kypallbl PETiHAC KOJIJIaHy. DICKTPOHIIbI
OKBITY KypCTaphl , TECTiIEp, MPAKTUKAJIBIK TAIIChIPMaaphbl XKoHE KOChIMINA YHPETYyIli MaTepuaigapbl
(cypertep, dorocyperTep, IBIOBICTBIK JXKoHE OeliHe aitnnap) Oap apHaiibl MaMaHIaIbIPbUIFaH
caiiTTapra KOJDKETIMJIUIIKTI YHBIMIACTBIpDY MYMKiHairi Oonaabl. CoHbIMEH Kartap, Oimim Oepy
MaKCaTbIHJIa JIEKTPOHABIK TOIITaMEH anMacy, MOOWIbII TelaedoHaapra apHajFaH HycKajapel Oap
ICQ, QIP mnporpammanapsinaa jes3zne xabapiamanap aimacy MyMKiHairi 6ap. CeMrin, OKBITYIIBIH
OapsbIK Ke3eHIEpIHAE aKnapaTThlK MaTephalAapibl YHPEHYIIITe >KETKI3YiH, OKBITYIbIH OapiibiK
yZepiciH Oakpuiay jKOHE TybIHAAFaH MaceJeiepAl LIeIyre KOMEKTECyIiH KeNTereH MYMKIHIIKTepi
nariga 0oabl.

OKBITY IIPOIIECIH/IEC MaTepHalIAap APTYPIIl MakcaTTa Kojganbuiaabl. CoHaai-aK:

- MyJIbTHMEIUSUIBIK OLaiM Oepyne BeO-pecypcrapiabl naipanany (ayauo daitigap, BHICO
¢aitngap, nekuusinap, ceiz0anap, kapraiap, Cyperrep skaHe T1.0.);

- KaTajorTapra, caiTrapra >KoHe CO3JIKTePre KbUIIaM KOJI )KETKI3Y/l KaMTaMachl3 €Ty,

- OKBIpMauJapJiblH OKy MaTepHhajiapblH, MOOWIBJI KYpBUIFBUIAPFA  HETI3JIeNITeH
wiatopmanapasl  Kypyra KaTtbicybl (SMS tecrtinepi, OKyJBIKTap MEH MOOHIIBII KOCHIMIIAJap
HETi31HJe OKYJIBIKTap).

- OKBITY KOMMyHHKamnmsceiaaa (SMS-xabapmamamap, Twitter, Be6umapmap, Skype, T1.6.)
KOJITaHbUIAIbI.

Byriame MOOWIBII OKBITY OJICIHIH JOCTYpPJi JKOHE IUCTAHIIMOH/BI OKBITYAarbl TaOBICTHI
WHTETPAIVSIChIHA, OHBIH OKYy Y/JAEpICiH OHTailaHAbIpFaH THIMII opekeTi karaigsl. MoOwmibai
TEXHOJIOTHSIAD MEH KYPBUIFBUIAPIBI MaiiaaHyIbIH apTHIKIIBUIBIKTApBIHA MBIHAJAPAB! JKATKBI3YFa
Oomazpl:

- OLTiM ay1Iel MEH OKBITYIIIBI apachlHAAFBI Y3/IKCi3 OaliaHbIC;

- OKBITY/Ibl aBTOHOM/IBI YHBIM/IACTHIPY;

- K€3 KEJITeH OPbIH MEH YaKbITTa ayTeHTUKAIBIK aHBIKTaMaJIbIK pecypcTap, OKYJIbIKTapFa MEeH
Oarapiamanapra Kol KeTKi3y;

- O1TIM ayIIBIIApABIH OKYFa BIHTACHIH KOMITBIOTEP MEH BUPTYAJbl OPTa apPKBLIBI apPTTHIPY;

- OULTIM amymIBIHBIH JKeKe OAaChIHBIH EPEKIICNTIKTepiH ecKepy (OKBITYHarbl KEKe KapKbIH,
KOTEpLIiIl OTBIPFaH MOCEJICHIH AUAarHOCTUKACH, T.0.);
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1. VHUBEpPCUTETTIK KOCHIMINIAJIAP XoHE MOOWIBIIK WHTepHET. bykin omem Ooitpiamra KOO
MOOHMIIBII KYPBUIFBLIAPBIH TaiaachiH, atam aidTkanmga, iPhone w Android, onraiiner mMoOMiIbIi
caliTTap/bIH JKOHE apHaibl KOChIMINIANAPIBIH OarachiH Oepai. Omap yipeHyiinep MeH 6acka 1a caiT
KeIyIIijepiHe YHUBEPCUTET KaHAIBIKTAPBIH OLTyTe, KOKETTI KapTajdapbl XKoHE 63 KYPBUIFbLIAPBIHBIH
9KpaHbIHAH Mai/1aibl KOpJIapAblH KUBIHTBIFBIH Kapar HIbIFyFa MyMKIHIIIK Oepe/ii.

Ocpiran ykcac KoceiMianap bpanneit YHuBepcuteTiHae oinmarbigail Konganeutyga. Omap
OlmiM Moceseci TOHIperiHAe KOMEK allylbl eAdyip JKEeHUIIeTedi JKoHe — TesfeTeni. Meicabl,
KiTalxaHaJaH KaKETTI KITalThIH 0ap-)KOFbI TypaJibl aklmaparThl coll Ooiiia amyra Oosiazasl. [IpuHCTOH
YHuBepcuTeTI CTyneHTTepre OelHemopicTep MeH Oacka Ja OKy MaTepuallaiapblH Kapay YIIiH
Meuarieep KoJJaHyFa pykcar oepii.

byriari tapma OumiM amy YmIiH KiITTI MOOWIIBII KYPBUIFBUIAD Ke3 KENTreH xkepiae Oap.
KambIKTBIKTaH OKBITY KYHECiHIH FaXKallTBIFBI COJI, CTYJCHTTEp CHIHBII OOJIMECiHEH ThIC Kephe e
eNIHopCeIeH KanMai OiriM ana ananbl. MOOWIIBIIK KYPBUTFBIIAP/IBIH apKAChIHIA OLTIM amy ayuTOpHs
meHOepiHeH MIBIFBIT KeTTi. JocTypili memarorukaHbIH KOMNTeTreH o/icTepi KAIIbIKTBHIK TOCITIMEH Jie
JKY3ere achlpbUIajibl KOHE MOOWIBIIK KYPBUIFBUIAD OKBITYFa KOMEKTECEeTiH Tamalla Kypail Ooia
anapl.

2.Mobunpaik KOChIMIIAJIAp Kaii sxkepne Oolica aa, OipaK HAKTHI OKY OarqapiamMachiHa COMKeC
aKrapar ajyra MyMKiHIik Oepeai. COHIBIKTaH Ja CTYJACHTTEP KE3-KEIT'eH XKepJe, ©3/1epiHe bIHFaIIbI
yakbITTa JaiblHaana anaapl. HeriziHeH KyaHTapJibIFbl, OUTIM anyIibpuiap FUMapaTTaH ThIC Kepliepe,
Taza ayaja, MbICAJIbI, aJlaHa OLTIM ana anajbl.

3.Yi#iperymi MoOMWIBAI KockiMIIanap. JlereaMen, OYTiHTI KyHI MOOMIIBIIK KOCBIMIIAJIAPIbIH
opOip ayauTopusiFa YHPEHIIIKTI OOJNBIN KEeTyl YIIH omi Je Oipa3 yakbIT Kaxer, ce0eOl oyapiabiH
CHI'131J1y KapKbIHBIH J1a alTHai KeTyre OOJIMamn/Ibl.

4. Mobunbaik kitamrxana. KenrereH xbiinap 00ibl akaIeMUSUTBIK KiTalmxaHalapra KipyiH Oip
raHa (PU3MKAJIBIK JKOJIBI JKOHE OJ[aH 9Pl CepejepMEH TaHBICY OOJIIBI. WHTepHeTTIH apKachiHa
OapibIFbl ©3repii, CHAl Kasip opOip CTYACHTKE HEMece 3epTTEYIIire Ke3 KEIreH KOMIIbIOTEpICH
KyHere Kipim, KOJDKETIMII pecypcTap KUBIHTBIFBIHAA caiipaHgay KubIH Iapya emec. Ipi
KiTanxaHaJbIK KOpJlap YCbIHA ajlaThbIH aKMapaTTapAblH OapibIFbIH J1a C€HII AJIEKTPOHIBI TYpAE alyFa
0omanpl. CoHBIMEH Karap, KiTalxaHajarbl KiTanTap/AblH Kara3 TYPIHJCT! JaHaJapblH JKbUIAAM 137eI
TabaThlH JepeKTep KOpbl AaMu OacTtaibl. biniM amymbuiapra €HAl KONTEreH Cepeepal aKTapblil
KapayJIblH JKOHE JKY3JIeTeH KapTouKajapibl KWHAYJBIH KaXeTi KOK, ce0e0i, KiTalrxaHaHbIH OapIIbIK
KOPBI DIIEKTPOHJBIK KYPBUIFBl KOMETIMEH OJIEeMHIH Ke3 KeJlIreH HYKTECIHEeH aiaKaHJarblaan
KOJDKETIM/II.

OpuHe, KernTereH O11iM anymslIap J3ipiie MaTepuaiap i31ey Ke3iHae KUbIHIBIKTap Kepye,
ce0ebi, JocTypili KiTanxaHanap o KyHre JediH )KYMBIC JKacarl kathlp. bipak, 3epTTey KopceTKeH/IeH,
aKmapaTThl JKbULIaM i3[len Taly YIIiH JepeKTep KOpbl MEH pecypcrap/pl mNaiiianaHy oOH YpHici
OWJIacTBIPBUTY 1A,

5.Mobunbai MapkeTuHr. JlyucBuul YHUBEPCUTETI MOTEHIMANIBI CTYyICHTTEPMEH OailylaHbIC
Jkacay YIIiH Oacka KoJuie/KAepMeH Oipre MoOwibaik OaianbicThiH QR-koarapsl, SMS MapkeTHHT
JKOHE JKOFapblia alTbUFaHAal MOOMJIBIIK KOCHIMIIAJIap MYMKIHIIKTepiH maipananabl. JlymcBuin
YHuBepcuTeTi YIIIiH MOOWJIBIIK MapKeTHHI ©T€ KYHJbI OOIbl, ce0eli, COHbIHAH aHBIKTAIFaH/IaH,
OHBIH TMOTEHIMAIJIBI CTYJACHTTEP] 3IEKTPOHBI TOMITAIAPBIH YHEMI TEKCepill OThIpMai, ececiHe o3
teneoHappiHa  Hazap ayaapraH. EHII YHUBepCUTET OKIMIIUIIN CTYJEHTTEpIMEH aknapar Oesice
anajipl, COHBIMEH Oipre kepi Oaiinanbic Ta 0oa bl

MoOwb/ii OKBITYFa KapaXxaT calxyAblH OipHemie cedenTepi 6ap.

1. Binim Gepyeri MOOHMITBI OKBITY HKEMII

Kasipri crynentrep OipHelle >KyMbIC iCTEWIl, all KbI3METKepJep KYMBIC YCTENIHCI3 >KYMBIC
ICTEl/Il J)KOHE KAIIBIKTaH JKYMBIC icTelai. MOOWIbII OKBITYJIBIH JKETICTITIH OHBIH MKEMJIUIITT MEH
THUIMUTITIHIH aHBIKTAayIIbl €peKINeNiri Jenm caHayra Oomjaabl. MOOWIBII OKBITY KaThICYIIBLIApFa
MOJIYJBJIEP Il HeMece cabaKTap bl OTKI3Tici KeJEeTiH yaKbITThl TaHIayFa MYMKIHAIK Oepesii )KoHe OHBI
Ke3-KeJreH XKep/e, Ke3-KelIreH yakbITTa jkacayra OoJazel. by OenceHzi CTyAeHT Hemece KbI3METKep
YIIIiH Tamarra rmiaTdopma.

2. binim Oepyeri MOOMIIB/II OKBITY MUKPO OKYMEH KYMBIC ICTEHII.
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Mukpooky Kypctapel keine 15 maiteizgan 90 maiibizra aedin ecyi MyMmMkiH. MoOwibai
OKbITyMeH Oipre oOHbIH push-xabapmanmpipy, OWITTBI Tapary »>KOHE ayJapMaHbl KOCY/BIH
apTHIKIIBUTBIFEI Oap. ATHI alTBIN TypraHAald, MHUKPOOKY JereHiMi3 - KypHemi aKmapaTThl Ycak
Oemikrepre Oemy. by «y3iHminep» OKyabl KEHIUIIETETiH, KeHiHIPEK ecTe CaKTay JKOHE ecTe caKTay
OHali OoJaThIH MaKcaTThl cabakTapiabl Oulmipeni. OHbI TeHMU(PUKAIUAMEH >KOHE KAIBIKTHIKTAFbI
KaitamaymeH OipikTipyre 0ojaibl, al KypcTap KaThICYIIBUIapFa OHAl KOJI JKeTiM/Il JKOHE oap OYphIH
KOJITAHATBIH KYPBUTFBIIA KOJI KETiMII OOJIBIT KaJlapbl.

3. MoOuIbli OKBITY KEKEICHIIPIITeH

Bi3nin OapibiFbIMbI3 op TYpii OaramMeH oOKuMbI3. Komimri cabakTtapaa OapibiFbl Oipjeit
KapKbIHMEH JKYpeadi Jlen KyTiTyne, OyJI MIBIHIBIKKA JKaHACTIAMIIBI JKOHE JKEeKEe OKY KaKeTTLTIKTepiH
eckepmeiii. bipak MOOMIIB/II OKBITY KOCBIMIIIACKIHBIH KOMETIMEH 9p KaThICYIIbI OaKpLIayAbl OacKkapa
ayaJipl )KOHE ©3 KapKbIHBIMEH OLTiM ajia ajiajibl, COHBIMEH Oipre >KETUIIIPY KaXKEeT HEMeCe KUbIHBIPAK
OoJaThIH cananapra Ha3ap ayaapa ajajsl.

4. binim 6epy/eri MOOMIIB/TI OKBITY O3BIKTBIKTHI TEXHOJIOTHSIMEH YINTACTHIPAIbI.

OxpiTy MeH TH(PIbI OKBITYABIH O€T-MeTi KbUI CaHal KYPT e3repi, KOJIMEH XYMBIC
KacaWTbIH KYPBUIFbUIAPFA KOJ JKETKi3y, JKAaKChl TEXHOJIOTHSIAP >KOHE OKBITYIBIH THIMAI SIicTepiH
3eprrey. MOOMIBAI OKBITY, OeTme-OeT OKBITY HeMece OHIIEKTPOHIbl OKBITY OaFdapiiaMachblHaH
alBIPMaNIBUTBIFBI, JKaHA TEXHOJOTHSJIApPMEH HEeMece COHFBI 3epTTeyJiepMEeH Te3 Oedimenir,
JKY3JIeTeH, TINTI MbIHIaFaH NaiJalaHylbuiap YIIiH jKaHa CallaliblK TEeHACHIVMSIIapAbl KOpCeTy YIIiH
Jepey JKaHapThUTYbl MYMKiH.

5. binim Oepyzeri MOOMIIB/II OKBITY SKOHOMHUKAJIBIK YKaFbIHAH THIMJII.

Bip KaTTBIKTBIPYIIBI OTKI3ETIH op OeiMeneri KbhI3METKepiepai Oip Oeamere Oip oOKyra
KaThICyFa TBHIPBICY KbIMOAT, y3aK JKOHE HOTWXKeci3 Oomybl MYMKiH. MoOumbai oOKpITy Oy
LIBIFBIHAAPABI €0Yip a3aliTaibpl, OUTKEHI cabaK oTKI3y YILUiH eIIKiM KO3FaJMaybl KEpPeK, ajl OKYybl 00C
YaKbITBIH/IA CTYJICHT ©31HIH )KEeKe HeMece KYMbIC KYPBUIFBICBIHIA JKYPri3e alabl.

KopbiThiHapl. Mep3imai OachlIbIMIapblH OPHBIH MOOMIIBII KOCBIMIIAap OAachIll JKaThIp.
Byriari tagma MoOWIBII KOCBIMINIAJIAPBIH KOMETiMEH Oip IuIaHmer Oip OyMa Tra3eT-KypHaJIbIH
OpHBIH 0aca anajpl. Aamaap KYHACTIKTI 9[eTTepiH ©31He KOJIaiIbl )KaFblHA Kapal e3repTe/li, COUTIMN
KOTl JKaFJaiaa CyHiKTi razeT-KypHaJJapblHbIH OPHBIHA OJIAPJIBIH AJICKTPOH bl HYCKACHIH TaHJAMIbI.
Menna-KochIMIIANap IbIH KU1 CYypaHbICKa e 00Tybl OYHBIMEH LIEKTENIN KaIMan/Ibl.

Bapnerel kyHiHe 6-1aH 7 caraTka JieliH MOOWIIB/II KOCKIMINIANIAP/BIH (MBICAIIBI, DIIEKTPOHIBIK
roiTa MOOWIJIBI KOCBIMINIAJIApbl) ajIblHAa OTKi3e[l. AKBLUIIBI MOOWIIBII KOCBHIMIIAJAp MEH
WntepHerTi nemaeny Je yMbICThI skeHingereni. Cisre Oacka agamaapra KepceTeTiH KOMEK Typajibl
Ke0ipeK TaHaay Kepek.

HerizineH ysnbl TeneoHAap MEH IUIAHIICTTEPHIH OapiiblK KOMITBIOTEPIIED CHSKTHI
JICHCayJIbIKKa Kepi acepiiepi Oap, erep Oapiiblk epekesiepi Iypbic cakTaMmacaxk,

binim Oepyneri WHHOBAUMSJIBIK YPAICTED OHBI JAMBITYAAFbl Ma3MYHJBIK-YHBIMIIACTHIPY
MexaHu3Mi peTiHae Kepinynae. OmapablH HOTHKEMri Oipkatap (akTopjap apKbUIbl aHBIKTAJIA[IbI.
Mynpaii  dakropmapiasiH  Oipi  peTiHJAe MOOWIBIIK KOCBIMIIANAPJbLl KOJJAHBII OimiM  Oepy
TEXHOJIOTHSJIAPBIH iCKE achIpy OOMBIHIIA OKBITYIIBI KbI3METiHIH KaJbINTACKAHIBIFBI TAHBUIA/IbI.

MoOunbai KockIMIIagapAbl KOJAaHATBIH O11iM Oepy TEeXHOJIOTHsUIAphl OUTiM alylblIapAbH
THIMI OKY YJEpici MEH TaHBIMJBIK OejceHaiumirin kepceremi. O MOOMIIBII KOCBIMINIAIAp/bIH ©3apa
opekeTTecyiHe Heri3meinren, Oyn Oinim Oepy mporeci TakbIpbIOBIHBIH camaibl e3repyiHe oKeJenli.
Hormxkeci - OinmiMm Oepy yaepiciHe KaThICaThIH OapiiblK ajamIapblH TepEeH MOTHUBAIUSCKHI, OJapiIbIH
KBI3METIH TYCiHyi. bys cananer esrepicrepre okemnei.

OKBITYIIBI KBI3METIHIH Ma3MYHBIH HETi3/Iey/li OKY OpHBIHA TIeIarOTMKAIIbIK jKaHa eHT13UTiMIl
JYPBIC AIIbIN KOPCETy JOTMKAChl MEH ©3i1H-031 YHBIMAACTBHIPYIIBl YPAIC - ©31H-631 AaMBITY peTiHzIe
OHBIH HETI3T1 KBI3MET €Ty MeXaHm3Mi Kypaimel. On yII Ke3eHIe JKypriziiemi: o3 OeTiHIe KalTta
MmaibIMIay, ©31H-031 aHbBIKTay, ©3iH-031 jKy3ere acwelpy. OKBITYIIBIHBIH JKeKe pedIeKCHSITBIK-
MOJIEJIBJICYIT KbI3METI FaHa jKaHa TEeXHOJOTHsUIapibl KeH TYpAE NalalaHyabl MYMKIH €Te ajaJibl.
MoOubAiK KOoChIMIIANAPAbl KOJAAHBIN OidiM Oepy TEXHOJIOTHSUIAPbIH iCKE achlpy JHereHimi3z —
onapel kermIimik nmpNeakTrkama maiganany ypaici. OHbl 6i3aep ©3iH-031 Ky3ere achlpy MeXaHH3Mi
JIeTT KapacThIPIBIK, MOOWIIBIIK KOCBIMIATIAPILI TIpOrpaMMaliay >KoHE jKacay OHBIH HETI3T1 «allblTy»
MeXaHU3MI1 OOJIBII KOPiHiC Taba bl
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COHFBI KBUIIAPHl MOOWIIB/I OKBITY CMapT(QOHIap MEH KOJ KYPBUFBLIAPBIHBIH KOOCI0iMeH
FaHa eMec, COHBIMEH Oipre ajamMaap/ablH Aa OChl TEXHOJOTHSAFA TOYEIIUTIK JeHreliMeH Colfkec Kellil,
KapKbIHbI TaAMBIIT KEJIE KaThIP.

TokipuOETIK—KCIIEPUMEHTTIK ~ JKYMBIC ~ HOTIDKENIEpi  MOOWIBIIK  KOCBIMITIAIAP.IBI
IporpaMManay oIIiCTepiH 3epTTey KoHe jkacay OinmiM Oepy TEeXHOJOTHSIIAPBIH 1CKE acCBIPYIBIH
TOMEHJICT1JICH MeIarOrMKaJIbIK MapTTapbliH HEri37eyre MyMKIHIIK Oepi:

- OKBITYIIBIHBI JKOOAJayIibl HMKEMAUTIKTEp MeH OimiM Oepy ypaiciHae MOOWIBIIK
KOCBHIMITIAJIAP/IbI IPOTpaMMaltay 9JIICTEpiH 3epPTTey KoHE yKacaybl iCKe achlpy HKEeMJIUTITiIHe YHPETY;

- MOOWJIBJIIK KOCBhIMIIIAJIAP]IbI TIpOrpaMMaiiay SICTepiH 3epPTTey JKOHE )Kacay apKbUIbl ©31H-031
KETUTIIPY MYMKIHIIKTEPiH alKbIH/IAy UKeMIUTIKTEPiH T1aMbITY.

AtanraH ImapTTapabl aWKbIHAAay MOOWIIBAIK KOCBIMINAJIapbl TpoTrpamMmalay omicTepiH
3epTTey JKOHE jKacay TEXHOJOTHsUIAPBIH iCKe achlpy OOMWBIHINA KhI3MET YpAiCi MEH KYpPBUIBIMBIHA
Tannay ’acay HeTi3iH/e KYpri3iiui.
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PE3IOME

B cratbe paccmaTpuBaeTcsi NpPUMEHEHHE MOOWJIBHOTO OOY4YEeHHSI B COBPEMEHHOM
obpazoBannu. He cMOTpsi Ha MIMPOKOE HCTIOIH30BAaHWE M JTOCTYITHOCTh MOOWJIBHBIX MPUIOKEHUH
Cpel CTYJEHTOB, MOOWIbHOE O0ydeHHe Ciad0 paclpoCTPaHEHO B OTEUECTBEHHBIX BY3ax.
AHanM3upyeTcsl TEXHMYECKass M MCUXOJIOTHYECKasi TOTOBHOCTh CTYJEHTOB K OOYYEHHUI0 MOOMJIBHBIM
TEXHOJOTHSIM. BOIBIIMHCTBO CTYACHTOB IPUIINIM K BBIBOJAY, YTO OHH T'OTOBBI IIOJIB30BATHCA BCEC
TEXHUYECKH W IICUXOJIOTHYECKH MOOMJILHEIE IIPUJIIOKCHUA B 06p2130BaHI/H/I, n 4TO HeO6XO)II/IMO
H3yYUTh HOBBIE BO3MOXXHOCTH, YTOOBI MaKCHUMaJbHO MCIIOJIBb30BaTh MOTEHLUHAT MOOHIBHOIO
o0y4enusi. CoBpeMeHHbIE MOOWIIbHBIC MPUIIOKEHHS WMEIOT CBOE MECTO B IH000# chepe, mosTomy
AKTYaJIbHOCTb JIaHHOﬁ pa6OTI)I 3aKJIFOYaCTCd B ONPCACICHUU B3TJISA10B y‘IHTeHeﬁ Ha TMepexoa K
HCTIOJIb30BaHUIO MOOMIIBHBIX MPUIIOKEHNH B KAUeCTBE MHCTpYMeHTa. Ha cMeHy neproanKe MpUuxoasT
MoOuIbHBIE TIpriIoKeHUsl. CerofHst ¢ TMOMOIIBI0O MOOWMIIBHBIX MPHIOKEHUH OMUH TUIAHIIET MOXKET
3aMEHUTH OJIHY TAYKy ra3eT W KypHaJloB. B mocriemnue romsl MoOWimpHOE 0OydeHHE BBIPOCIO B
FeOMETPUYECKON MPOrpeccHuy, COBMAaB HE TOJBKO C POCTOM KOJIHWYeCTBa CMapT(OHOB U
IIOPTATUBHBIX YCTPOMCTB, HO U C YPOBHEM 3aBUCHUMOCTH JIFOJEH OT 3TON TEXHOJOTUH.
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JAVA-JIATBI KIIMEHT-CEPBEPJIIK KOCBIMILIAJIAP
CLIENT SERVICE APPLICATIONS IN JAVA

AHHOTaIMSA

Java Tinl  BeO-KOChIMINANAPABIH OapiblK TYPJICPIHIH HeErizi OoJiblll  TaObLIAABI JKOHE
KIpIKTIpIITeH JKoHE MOOWIBJI  KOCHIMINANApAbI, Be0O-Ma3MYHIbI, OHBIHIAApD MEH KOCINTIK
OarjapiaMainblK KaMTaMachl3 €Tyl JaMBITYIbIH oM0OeOar CTaHIapThl OOJBINT TaOBUIAJBI. OJIEM/IC
OarapiaMaibiK KaMTaMachl3 €Tyl THIMJI 93ipiieyre, ChIHAayFa, SHI13yre KoHe KOJIJaHyFa MYMKIHJIIK
OepeTiH Java -a KochIMIIANap KacalThlH TOFBI3 MIJIJIMOHHAH acTtaM Kocionm mamanmap Oap. Kasipri
aKIapaTThIK KOFaMJla aKMapaTThIK TEXHOJIOTHS Kypalapbl YHEMI )KaHAPTUIBIIT OTHIPAJIbI, OYJI Ka3ipri
tana Oonanrak [T-MaMaHap bl Jaspiiayra kaHa Tajgantapbid Kosabl. JKaHapThuraH OaraapiiaMalibik
KaMTaMachl3 €Ty, COH/Ial -aK yKaHAPThIJIFaH HEMece MYJIJIE JKaHa TijIep MeH Oaraapiiamaiay opTachl
KBUT CailblH Jepiik maina Oonansl. bipHeme kbul OypblH ©3€KTi OonFaH Oacma OKYJBIKTaphl Kasip
MarbIHACBIH JKOFaJITHIN OThIP. By skarmaiina OarmgapiiaMaiaybl OKbly yKaHa TOCUIAEPl 13716y Kaxker.
OKy -amicTeMenik Kypajiaap OuTiM alymibUiapIblH OKBITYIIBIMEH TIKEJICH KapbiM -KAThIHACHI CHUSKThI
OKy MNpoLeciHiH Kypampac Oediri Oonblll TaObUIAbl, COHBIMEH Karap ojlap OKY OPHBIHBIH OKY -
MaTepHaIbIK 0a3aChIHBIH 3JIEMEHTI OOJIBIT TaObLIa/Ib.

ANNOTATION

The Java language is the basis for almost all kinds of web applications and is the universal
standard for developing embedded and mobile applications, web content, games, and enterprise
software. There are more than nine million professionals in the world who develop applications in
Java, which allows you to effectively develop, test, implement and use software. In the modern
information society, information technology tools are regularly updated, which today dictates new
requirements for the training of future IT specialists. Updated software, as well as updated or
completely new languages and programming environments, appear almost every year. Printed
textbooks, which were relevant a few years ago, now lose their meaning and find no application. In
these conditions, it is necessary to look for new approaches in teaching programming. Teaching aids
are just as important a component in the educational process as the live communication of students
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with a teacher, and they are also an element of the educational and material base of an educational
institution.

Tyiiin co30ep: Java-ce dazvimmanzan 0bvekmini 6agoapramanay mini, cokemmep, KIUeHm-
cepeep KOCIMULANAPbIHbIY APXUMEKMYPAcl, Wudpray aieopummoepi.

Keywords: object-oriented programming language Java, sockets, client-server application
architectures, encryption algorithms.

Kipicme: Anamiap kammanjga aknapaTThl KAIIBIKTBIKTaH O€py MYMKIHIITIHE KbI3BIFYIIBUIBIK
TaHBITTBI. AKIapaT ajMacy VIIiH TeK JKeKe FaHa eMeC, ajbIC KAIIBIKTBIKTA aJamIap TEXHHUKAIIBIK
KypalgapAbl OWjam TanThl, OYKiJ ojeM OOWBIHIIA KEHEHTIITeH KYPBUIBIMIBI KaOebdiK >Kemiep,
YUBIMAACTBIPY JKOHE TOWITa OJKyHesepi, OaiflaHblc CHYTHHKTEPIH YIOBIPABL.  AKNapaTThIK
TEeXHOJIOTHSIIAP/IBIH TaMybIMeH kahaHApIK OaiaHbIc oflaH Ja MYMKiH Oonapl. byriame Oykim omem
OoWBIHIIIA afamMIap TeK xabapiaMaiapMeH FaHa eMec, COHBIMEH KaTap Tpa(UKalbIK JKOHE TBIOBICTHIK
JkoHe Oacka Jia akmapaT TypJepiMeH OHal aimmacaibl. YaTTapiblH «KOMIIBIOTEpre JISHIHT» Tapuxu
npeecTBEHHHKI co3ci3 Tenedon Oonnbl. Tenerpad Ta, momra qa HAKTHl yaKkpITTa OaiilaHBIC OpHATA
anMazpl xKoHe yiine 6onmansl. TenedoHHBIH oinan TaObLTybl MEH Tapalybl OalaHbIC TOCUIAEpi MEH
KypaiJapblHa HaFbI3 PEBONIONHS TYABIPbI. backa KypibIkTa HaKThl yakbITTa OipeyMeH ceiece Oiny
HAFbI3 FAKAMBIT CUAKTHI Kopinmi [1-5].

BbarnapnamanblKk KaMTaMmachl3 €Tyli Kypy mpoueci - Oyn OarmapiamaiblK KaMTamachl3 €Tyl
KYpYyFa HETi3/IeJITCH epesKeliep KUBIHTBIFbL. Erep KianeHT-cepBep apXuTeKTypachl 00J1ca, KOCHIMIIAHBI
KJIMEHT-CEpBEp KOCBIMINIACH Jern aTayra Oonaabl. KimeHT-cepBep KOCBIMIIACHIH 93ipJey KIMEHT-
cepBep apXMTEKTYPachlH TaHAayAaH bactanys! Kepek [5-10].

Knuent -cepBep apxuTeKkTypachl KeM JereHJe €Ki e3apa OpeKeTTECETiH, Toyelci3
nporecTep/IiH O0yBIMEH CHITATTANA (bl - KIIMEHT IIEH CepBep.

JepexTep 6azacel Hemece QaiIbIK KY€ KbI3METi CHSKTBI KbI3METTi OPBIHAAUTHIH TPOLIECTEP
cepBepiiep JAeN aranajipl, ajl CepBepieplcH cypay kiOepy apKbLIbl KbI3SMETTEPHl CYpPalThIH, COAaH
KEWiH cepBeplIeH jKayall KYTETiH MpouecTep KIueHTTep aen arananpl. LsiH MoHiHAe, Oy mponectep
Op TYpNi KOMIIBIOTEpJIEpPre OpHATBUIFAH J>KOHE IKENUNK MPOTOKOJAApAsl KOJJIaHA OTBIPHIIL,
KOMIIBIOTEPJIIK JKEeJi apKpUIbl ©3apa OpeKeTTeCeTiH OargapiaMaliblK KaMTaMmachl3 €Ty OOJIbIIl
taObL1aIbl, Oipak oxap Oip KOMIIBIOTEpIe OpHaIacybl MyMKiH [11-15].

>
3anpoc
p E
<GTBer -
KnuneHT CepBep

Cyper 1 — Exi neHreini KImeHT-cepBep apXUTEKTYPachl

Ke3 kenreH KIIMEHT-CEpBEp apXUTEKTYPAChI YIII HET13Ti KOMIIOHEHTTSH TYPYbI KEPEK:

- MOTIMETTEp/Il €HTI3y JKoHe KepceTy (KOoIaHyIsl HHTepdeiici); - OepiireH MoHIIK aiiMaKka
TOH KOJmaHOanmel (YHKIHAIAp; - aKMapaTThIK pecypcrapisl O0ackapy (MoamimerTep 0a3ackl HeMece
(baiinapIk xyiie skoHe T.0.).

KitaccukanbIK KIMEHT-CEPBEp apXUTEKTypachlHIa KOCHIMINAHBIH YII HEri3ri OeiriH eki
bu3uKaIbIK OarmapiIaMaibiK KaMTaMachi3 €Ty OolibIHIIa TapaTy KaxeT [16].

119



AKnaparrbiK xysenep

AKMapaTThlK TEXHOJOTHsIapAbl 3eprTTeitiH Gartner Group KOMIaHWsCHl €Ki JeHrel
(2 menreiini) KIMEHT-cEpBEp ©3apa OPEKETTECTITIHIH Keneci Oec MoeniH a3ipueiini (exi qeHreini aemn
atanajpl, ce0e0i KOCHIMIIIaHBIH YIII KOMITOHCHTI €Ki TY#iH apachiHaa ap Typii 6emineni) [17].

Exi neHreiisi apXuTeKTypaHbIH ap THIKIIBUTBIKTAPhL:

- Macmrabray MyMKiHgiri 6ap; - XKaO1pIk OOHBIHIIIA CaTBICTHIPMAIIBI YHEM/IEY.

Kemmrimikrepi:

- MacmTabtel Tek TiriHeH (KyHe KOMIOHEHTTEpiHIH OHIMIUIITiH apTTeipy); - JKaHa
MYMKIHJIKTEep/i HHTETpalysIay/IblH KUBIHIBIFEI (KITUCHT MIEH CepBEp apachblHIarbl YIII KOMIOHEHTTIH
icKe acybIHa OalIaHBICTHI).

Kemn newnreiini apxutektypa (N meHrein Hemece Ko JCHIEHIi, Keiiie OHBI YII ICHIeii
apXHUTEKTypa HeMece VI JIeHTeisli apXWTeKTypa Jen aTaijpl, Oipak Oys epekiie skarmaif)-Oyi
TEXHOJOTHSHBI 0JIaH api skeTinaipy [18-20].

«KnmenT-cepBepy». Y11 AeHTein apXuTeKTypaaa OYphIH KIHEHTTIK KOChIMIIAIapFa eHTi31ITeH
HEMece TOJIBIFBIMEH CepBep/ie OOIFaH HeMece OChI €Ki cinrteMe o3 (YHKIUUIapbhlH e3apa 0elicKeH
OapJIbIK JepeKTepii OHJICY KOChIMIIIaap CepBepi JICT aTajlaThlH 06JIeK ciaTeMere OeJiHTeH.

>

>

API SQL
) -

[ NErrEE ﬁ‘ RERTSE @

KnueHT CepBep ba3a
NPUITOXEHNN OaHHbIX

Cyper 2 — KarnapJsl KIMEHT-CEpBEp apXUTEKTYPachl

JleHreiini apXuTeKTypaHblH apThIKIIbLIBIKTAPBI:

* MacmraOThuIbIK (KOaHOa CepBepiHiH KeJIEHeH MAacIITa0Taaybl MEH KOCBHUIBIM/IbI
MYJIbTUILUICKCTEY €CeOIHEH);

 TyracThIK (IeHrennepain 0ip -OipiHeH OKIIayIaHyblHA OalIaHbICTHI);

* BeO -Opay3epieH HeMmece KyKa KIUSHTTEH KOJI KETIMLTIK (OMTKEeHI KIIMEHT aKmapaTThl
naiiananyubFa bIHFalIbl TYPZle KOPCETyMEH FaHa aiiHabICaIbl);

* XKorapwr kayirncizzik; Kemmrinikrepi:

* JKoraphbl MIBIFBIHAP, KOCBIMIIIA SKIMIIIIIIK HIBIFBIHAAD;

» MyHpaii )kyieHiH 1aMybl €Ki IeHTeiulire Kaparanja aJeKaiia KUbIH.

KineHT-cepBepiik Jkyle >KyHEeHIH CILITeMesepi apachlHla CaKTaJlaThlH JKOHE OepieTiH
aKIapaTThlH JIAHBIKTBI KayIICI3AiriHiH JACHreiiHe ue 0oyybl Kepek. MyHgai sKy#eHi jkacayiibl ap
TYpJIi ciITeMenepiiH KOpFaHblc KypalAapblHbIH YHIECTIPUITeH KYMBICBIHA KOJI JKETKi3yl KepeK kKoHe
KapanaibiM THaliJaJaHylbUIapAblH eMipiH KUbIHAATIAYbl YILIiH, OJap[bl KOPFAaHBIC >KayalTapbIHBIH
KONTEreH KadaTTapbl apKbUIbI O6TYTe MOKOYp €Treyi YIIiH KakKeT. cypakTapablH Oipjei Typi: «Kyre
TYPBIHBI3, KiM Oapacbhi3 6a?»

AKnapaTThIK XKYHEHIH KayilCi3/iri Jiemn ) YHeHIH KaIbIIThI )KYMBIC iCTEy YIepiCiHe Ke3/IeHCOK
HEMece KacakaHa apajacylaH, akKnapaTTel ypiaygaH (pYKcaTChl3 ajly) JKOHE OHbl ©3TepTyIeH
KOpFaHBIC TYCiHINTEni. AKmaparTel OalaHbIC apHa’Iaphl apKbUIBl Oepy Ke3iHfe MHQpIayIsH
KpUNTOrpadusuiblK aroputmaepi xKoipansutagsl. CA anroputmaepinid OipHele KiacCH(pHUKALUSIChI
Oap, onapapIy Oipeyi 6enrini Gip anropuTMIe KOIIaHBUIATHIH KUITTEPAiH CaHbIHA Kapai OemiHeni:

- kinrciz CA - ecenreyneplie elkaHaaid nepHenep/i Koijganoansis; - 0ip nepueni CA - 0ip
KIUIT apaMeTpiMeH JKyMbIC (KYIHs KinT); - eki KinTTi OA - 5KYMBICTBIH 9p Ke3€HiHJIe oJlap €Ki Heri3ri
napaMeTpi nagananaasl: KYIus )KOHE alllblK KUITTep.
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XommHT - OyJ1 aKkmaparTsl 0acKapyaslH TYPJICHAIPYl OONBINT TaOBIIATHIH KPUMTOTPA(USITBIK
KOpFay oJicCi: HIEKTEYCi3 MANIMETTepleH, KpUNTOrpadusuIbIK TYPJICHIIPYJIEpai OpBIHAAY apKbLIbI
TYIHYCKAJBIK AepeKTepre OipKenKi colikec KeJIeTiH Y3bIHIBIKTHIH XOIII MOHI ecernTele]Ii.

CummerpusielK,  dprayna Oip KIIT KONJAHBUIAABI, OHBIH KeMeriMeH mmdpray na,
mmdprey ae Oip cuMMeTpusiIbl mudpiay alropuTMi apKbUTbl OpbIHAANAIbl. byl KinT mudpranran
JIepeKTep i Oepy ajIbIHIa eKi )KaKKa Kayirci3 Typje Oepiyiesi.

CuMmMeTpusiielK,  dpmayapl exki Typre Oemyre Oonaipl: OJIOK JKOHE aFblH, KeHOip
KJaccupukanusiapaa onap OeniHOEH Il KoHe aFbIHABl MU(piay OIpiiK Y3bIHABIFBIHBIH OJOKTapblH
mmdpiiay OOJbIN caHaazbl.

broxTel mudpiay akmaparTelH OeNTiIeHreH Y3bIHABIKTAFbl OJIOKTapFa allJblH ana OeliHyiMeH
cunarranansl (Mbicanbl, 64 Hemece 128 Out). CoHBIMEH KaTap, op TYpii KPHUITOTPA(HSITBIK
ITOpUTMAEPJIC HeMece Oip aJTOPUTMHIH Op TYPJIi JKYMBIC peKuMIEpiHae Onokrapiasl Oip -Oipine
Toyenci3 Typne ne, «riz0ekrei» ae mmdprayra Ooajpl, SFHU arbIMAAFbl MOIIMETTEp OJOTHIHBIH
mudpiay HOTHKEC Toyen i OOFaH/a alIbIHFEI OJOKTHIH MOHI HEMece aJJIbIHFBI OJOKTHIH MH(piay
HOTHXKeCi OOMBIHIIA.

ArpiHIbl mmdpray, eH aiabIMEH, aKmapaTThl OJOoKTapra Oeiyre OOJMAaWTHIH JKaraanija
KOJIJaHbUIAAbl - MbIcalbl, Oenrii Oip mepekTep arblHBI Oap, OHBIH OpOip CHMBOJBI OJIOK KYpyFa
JKETKIUTIKTI KaJlFaH JepeKTep/Ii KyTIeH -ak mudpiieHyi xoHe xkiodepinyl THic. AybICHIM KbULIAPbIH/A,
QJIEKTPOHMKA Taiia OoiFaHfa JICHiH, aybICBIMJBIK PETHCTpiepre HETi3JIeNTreH arblHAbl Iudpiap
Oencenmi KommaHbULbl. Onmapabl JkoOamay MeEH ICKe achlpy OHail Ooiibel. AFBIHIBI IHdpray
IrOpUTMAEPl JepekTepAi OuT OoifblHIIA HeMece cHMBOJN OolibiHIIA mudpraigsl. MyHnai
ITOPUTMCPIIIH OCpIKTITi TONBIFBIMEH KUITTEp Ti30€TiHIH T'€HEePaTOPBIHBIH IIMIKI KYpbUIBIMBbIHA
OaiinaneicThl. Erep reHeparop Kbicka Mep3iMIi Ti30€KTi IbIFapca, OHJA KYHWEHIH OepikTiri TeMeH
oomnanel. Kepicinie, erep reHepaTop OIBIHBIMEH Ke3/IeHCOK OUTTEeP/IiH MIeKCi3 TI30eTiH MbIFapca, OHIa
ci3 MiHci3 OepikTiri 6ap Oip peTTiK TOCEHINI allachl3.

Java xemnicimen opekerrecyiy OipHemie duici 6ap. 10 makeri GipiHII XKoHE Y3aK YaKbIT OONBI
JKENIHI KaMTaMachl3 €TYIIIH JKaJFbI3 BIKTHMAM 9jici 00ibIn Kama Oepii. OHBIH MOHI - pO3ETKaHBIH
cepBep MEH KIMCHT J>KarblHaH JKacalyblHAAa (KJIMEHT TapamblHaH, CepBep JKAFbIHAH - KIIHEHT
TapanblHaH KOCBUTY CYypayblHa JKayar peTiHe).

Op poserkameH OaiinaHbiCThl eki arbiH Oap (InputStream sxome OutputStream): Gipeyi
xa0apJapabl xidepy YIUiH, ekiHmrici xadapiapasl KaObuinay yiiH. COHbIMEH KaTap, OyJ1 aFbIHAapMEH
OapJiblK oreparysuiap OyFaTTalajbl, SFHH. KOMaHIAIAPIbIH OPBIHAATYBl OCHI ONEpaIUsIIap/IbIH
Y3aKTBIFBI VIIIH y3iaeai. bisre i3aey poooTsiasiy 6eiriri 6omsim Tabsimatein Web Crowler skacay kepek
nenik. bip caiitka kipy ymin 300 mc kaxet. Erep cisre 1000 caldiTTbl nHAEKCTEY KakeT 0oJjica, OHza
oyrarray pexxuminze 300 x 1000 mc yaxpit kerei, sran. 300 cexyHI.

10 konmaHy Ke3iHIe KOCBIMIIAJAp/IbIH KYMBICHIH JKbUIAAMJIATy OJiCi - OV KeI arbIHIbI -
Tarncelpma OeJiktepre OeNIHTeH, OJap/AblH 9PKAKWCHICH ©3iHIH KeKke Oakpliay KIiliMEH OpbIHIalabl.
Mpicainel, 1000 TopanTsl Tekcepy yuriH onapasl 250 TopanTtaH TYpaThlH TOPT TONKA Oeyre >KoHE op
TOITaH MapaJlIeNbi TYpJe Tekcepyre Oonajpl. ballaHBICTRIH €H TaHbIMall MOJIENi - op OalaHbIC
YLIiH JKeke arblH jkacay. Ochuiaiima, OapiiblK KOCBUIBIMIAD IMapajlielib KbI3MET KOpceTeli KoHe
0ip -Oipine Kezaepri >kacamaiapl. byl TOCUIAIH KeTiCHeyWiiri - KbI3MET KOPCETUIETIH KOChUIBIMIAp
CaHBIHBIH ©CYIMEH JKIIITEP CAHBIHBIH CHI3BIKTBHIK ©CYl JKOHE KaKETTI jkaJl KeyieMi. Erep arbIHIap Kol
Oosica (OHJIaFaH MBIH), CEPBEPIIIK ONEPAIUSIIBIK KYHe aFbIH KOHTEKCTEPiH aybICTRIPYMEH aifHaIbICa bl
YKOHE MalJalTbl )KYMBICKA YaKbIT KaJiMaybl MYMKIH.

Enrisy -merrapynasl OnokTay MoceseNiepiH MIelry YIOIiH apHalxapAbl MYJIbTHILIEKCTEYTe
HEri3/IeJIIeH MEXaHU3M oitan Ta0buiael. by mexanu3m Java 1.4.2 -ne naiiga 6onsl xkone New 10
(NIO) men atanmel. MexaHW3MHIH MOHI MbIH3Ja: MyJbTHILIEKcop (Java TepMUHIHJIE CEJIeKTOop,
java.nio.channels.Selector nen aranmatein) G6ap, on Oip Ti30ekTe apHajIapiAbl Oipi3AUTIKIICH Cypaiiabl
(erep okemi e3apa opeKeTTECKeH KaFmaiima, java.nio.channels.SocketChannel sxome java.
nio.channels.ServerSocketChannel ceiabinTapsr). Op cayanHama HOTHKECIHIEC CEJIEKTOP EHTI3y -
HIbIFapy onepanusiapblH OpbIHIAyFa JailblH apHAIApIblH HACHTU(HUKATOPIAPBIH KalTapaabl (SFHA
apHa KaIIbIKTarbl JKyHere KOCBHUIFaH JKOHE €HJI OFaH cypay kibepe amaapl HeMece KepiciHIe
KaIIBIKTaFbI XKYHe apHara OipJeHe JKa3abl )KOHe SHII OV mepekTepai oKyFa Oonaasl) omaH). MyHmai
uneHtudukaropaap aen aranaasl. «Kinrrep» (java.nio.channels.SelectionKey). ©Op nepuene apua
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KaHJlall OpeKeTTI OpbIHAayFa JaiiblH CKCHIIIT Typaibl aknapat 0ap. KonnanOaHbIH MiHIETI - OapIibIK
niepHeINep/i alHaNABIPY KOHE COWKEC dPEKEeTTEPl OPhIHAAY.

Byn Tocinmi KommanFaH Ke3lle KOCBUIBIMAAP CAHBIHBIH ©CYIMEH arbIHIAp CAHBIHBIH CBHI3BIKTHIK
OCy MOCENeCiHIH memiMi OapibIK KOCBUIFAH apHANApAbIH Oip arblHMEH KbI3MET €Tyl OO
TaObuIaAbl. Anaiija, MyHJIai 1memiM OaraMeH Kelejli, ce0edi JKemiJiK e3apa opeKeTTecy HOTHKECiHIe
aJBIHFaH MAJTiMeTTep OOMBIHINA OPBIHIANATHIH ONepalusuiap oTe KbIcKa 00Iysl Kepek. bip apHana ke3
KEITeH KbI3METTiH OyFaTTaimysl OackanapbiHa ocep ereni. Erep KymbInTap y3bH Ooiica, oHMA Oackapy
aFbIHBl COHFBI JallblH apHajapFa JXETKEHJE, oJiap OpHaTKaH OaljaHbICTap OPEKETCI3IKTCH Y31yl
MYMKiH. ByJ1 MocesneHiH Imenrimi KeWiHre KalAbIpbUIFaH eHAey Jen aTtanybl MyMKiH-O0ip NIO
arpIHBIHA aJBIHFaH MOIIIMETTep HeTi3iHe OyFaTTalIMalThIH Ke3eKKe OpPHATACTHIPBUIFAaH )KOHE 0OJIeK
aFblHMEH HeMece OipHellle aFbIHMEH OpBIHAANAThIH KOMaHJAANap KypbUIaJbl. ©3 Ke3eTiHjAe CHTI3y -
HIBIFapy ONepanusuIapblHa alaH aMaiIbl.

Java NIO arsHmapnsiH €H a3 caHBIH MaiiagaHa OTBIPHIN, OipHemie KyObIpiapabl (PKeiTik
KOCBUTBIMIAp Hemece (aitnmap) Oackapyra MyMKiHAIK Oepemi. Anaiima, Oy TOCUIAIH KYHBI
OJIOKTAayIIIbI aFbIHAAP/IBI KOJIAHFAHHAH T'ePi JCPEKTEeP/Ii TalIay IbIH KYPACTipeK.

Erep ozipneymiire Oip yakpITTa MbIHJIAFaH allbIK KOCBUIBIMAAPIABl Oackapy KakeT OoJca,
oJapbIH 9pKalChICHl a3 FaHa AepekTepai xidepeni, Java N1O -Hbl TaHay apTHIKIIBUIBIK OOTaIbI.

KopbIThIHABI.

Java kiueHT-cepBep KOCHIMIIANAPBIH J3IPJCYIiH €H JKAKChl KypalJapblHbIH Oipi jer
KOPBITBHIH/IBI JKacayra Oomanel. Thread wmaceiH, Runnable wnTepdeiicin, coHmali-ak KJIMCHT IEH
cepBep po3eTKAIAPhIH KOJJIaHa OTHIPHIN, Ci3 KapanaibiM KIHUEHT - cepBep KOCHIMIIACKIH FaHa eMec,
COHBIMECH Karap (aiii cepBepiH, JICPEKKOP CEpBEpiH, BeO-CepBEp/i KOHE IOIITAa CEPBEPIH JKacaii
aJIachl3.
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PE3IOME

S3bIk Java sBJIsIeTCs OCHOBOM MPAKTUYECKH IS BCCBO3MOXHBIX THIIOB CETEBBIX MPUIOKCHUN
U BCEOOINMM CTaHAApTOM ISl pa3paOOTKH BCTPOCHHBIX M MOOWJIBHBIX MPHUIOKCHHI, BEO-KOHTCHTA,
UTp, W KOPIOPATUBHOTO MpPOrpaMMHOr0 obecrieueHus. B mupe HacuuThiBaeTcst Ooliee JCBITH
MWIIHOHOB ~ CIICIMATKCTOB, pa3padaThIBAIONIMX MPHIOKECHUS Ha Java, KoTopas MO3BOJSIET
3¢ ekTuBHO pa3padaThiBaTh, TECTHPOBATh, BHEAPATH M HCIOJIB30BaTh MPOTrPAMMHOE OOCCIICUCHHE.
B coBpemenHOM HH(DOPMAITMOHHOM O0IIIECTBE PETYIISPHO OOHOBIISIOTCS CpeACcTBa MH(HOPMAITMOHHBIX
TEXHOJIOTHiA, YTO JUKTYET B HAIM JIHA HOBBIE TpeOoBaHMs K 00ydeHuto Oynymux UT-cnenmanucTos.
OOHOBJICHHOE TIPOrpaMMHOE 00ECIICUCHHE, & TAK)KEe OOHOBJICHHBIC HJIH YK€ COBEPIIICHHO HOBBIC SI3bIKH
U Cpellbl NPOrpaMMHPOBAHHUS TMOSBIISIFOTCS NMPAKTUYECKH ekeroaHo. [leyaTtHble ydeOHbIC mocoOwus,
KOTOpBIe OBLIM aKTyaJbHBI €Ille HEeCKOJBKO JIeT Hazaj, ceiyac yxe TepstoT 20 cCBOW CMBICI U He
HAXOJIT MPUMEHEHHUsA. B JaHHBIX YCIOBUSIX HYKHO HCKaTh HOBBIC IOJXOJbI B OOy4YCHHH
nporpammupoBanuio. CpelncTBa 0OydeHHUS - TaKOW JK€ BaKHBIM KOMIIOHEHT B 00pa30BaTEIbHOM
poliecce, Kak 1 JKUBOE OOIIEHHUE CTYJEHTOB C IMPeToAaBareieM, a TakKe OHHU SIBIISTIOTCS DIIEMEHTOM
y4e0HO-MaTepuallbHOM 0a3bl 00Pa30BATEIHLHOTO YUPEIKICHHS.
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Ilpasuna ons aemopos

Hayuno-mpaktudeckuii skypHan «FbutbiM koHE OimiM» sIBISIETCS MEPHOIMYECKUM H3IaHuHeM 3amaaHo-Kazaxcrarnckoro
arpapHO-TeXHH4YECKoro yHuBepcurera umeHu JKanrup xaHa. JKypHaia BBIXOAMT €KCKBAPTAIBHO, CTaThbH IyOIHKYIOTCS Ha Ka3axCKOM,
PYCCKOM W aHIJIMICKOM si3biKax. JKypHas myOinKyer HaydHble pabOTBI [0 aKTyaJbHBIM HpobiieMaM (YHIAMEHTAIbHBIX W HPHKIATHBIX
HCCIICIOBaHUIl B 00NACTH CEIIbCKOXO3AHCTBCHHBIX, BETCPUHAPHBIX, OMOJIOrMYECKUX, TEXHMYECKHX, SKOHOMHMYECKHX M COLHMAJIBHO-
YMaHHUTapPHBIX HayK.

IMoxmnucky Ha cOOPHUK MOXKHO OOPMHTH IO KaTanoram raset u xypaanoB AO «Kasmouray (numexc 76316).

Hay4uHo-TeXHHYECKHE 1 HPOU3BOJICTBEHHBIC CTAThH, IUIAHUPYEMbIC K OIyOJIMKOBAHHIO B HAIIEM JKypHAJE, IPOXOJAT IPOLEAYpPY
OJIHOCTOPOHHETO CIICNIOTO PELCH3UPOBAHUS M YTBEPXKACHHS HA PENAKIMOHHOW Kosuternu. IIpu MONOKHUTENbHOM 3aKIIOUYCHHH MaTepHail
NOMeIaeTcsi B «IIOpTQeNiby pedakuu B odepens Ha omyOnmkoBaHue. CKOpOCTb ITyONMKAI[MM 3aBHCHT OT aKTyaJbHOCTH MaTephaia M
3aII0JHEHHOCTH «IOpTdeis» peJakuuu 1o JaHHOW TemaTuke. Kpome Toro, B CBSi3M C TeM, 4TO COMNIacHO mpukaszy Ilpencenarens
KKCOH MOH PK ot 12.06.2013 . Ne 949 oxnum U3 ycloBHil BKJIIOUCHHS JKypHAjIa B IepedeHb H3JaHui, pekoMeHayeMbix Komurerom
IUIss yOJIMKAlMH OCHOBHBIX PE3YJbTaTOB HAYYHOW JCATENBHOCTH, SIBISICTCS HAJIW4YKME MyONMKAMi HAa MHOCTPAHHBIX S3BIKAX, [IPAaBOM
BHEOYEPE/IHOTO OMyOINKOBAHMUs OYIyT OJIB30BAThCS CTAThbU HA AHITINICKOM SI3bIKE.

Cratbu Juist yOIMKaLUK CIIeTyeT M0/1aBaTh IOCPEACTBOM OHJIANH CHCTEMBI 110JIa4k U PELICH3UPOBAHUS CTATEH.

ITpu MOArOTOBKE CTATEH B )KYpHAII PEKOMEH/yEeM PYKOBOCTBOBATHCS CIICAYIOLIMMHU [IPABHIIAMH:

Cratbs gomkHa ObITH 0opmiteHa B crporom cootBerctBuu ¢ 'OCT 7.5.-98 «KypHasibl, cOopHUKH, HHPOPMAIHOHHBIC H3IAHUS.
Wznarenbckoe opopmiieHHe MyOIMKYEMbIX MaTepUalioBy, IPUHATHIX MexrocynapcTBeHHbIM COBETOM IO CTaHIApPTU3ALMHU, METPOJIOTHH 1
ceprudukanmu  (mporokon Ne 1:3-98 or 28 wmas 1998 roma), a Takke MNpHUCTATCHHBIX OMONMOrpaUUEcKUX CIUCKOB IO
T'OCT 7.1.-2003 «bubnuorpadudeckas 3amuch. bubnuorpaduueckoe onucanue. Odiue TpeOOBaHHS U MPABUIA COCTABICHHUSD), IPUHITHIX
MexrocynapcTBeHHbIM COBETOM IO CTAHAAPTU3ALMHN, METPOJIOTHH 1 cepTrudukannu (mpotokon Ne 12 ot 2 urons 2003 r.)

ITocienoBaTeIBLHOCTE IEMEHTOB U3/1aTelIbCKOr0 O(OPMIICHHS MATEPHAIIOB CIISIYIOLIAs:

Wunexc Y/IK (B cCOOTBETCTBHHU C PYKOBOACTBOM I10 MHIEKCALIMH, UIMEIOIMMCS B HAYYHBIX OMOIHOTEKAX);

Cenenuss 00 aBTopax ((pamuims, MHUIMANBL, y4eHas CTENEHb, 3BAHME, IOJHOE HAMMEHOBAHHE YYPEKACHHS, B KOTOPOM
BBITIOJIHEHA paboTa ¢ yKa3aHHeM ropojia, CTpaHBbl), apeca BCeX aBTOPOB ITyOIMKaIUii (B TOM YHCIIEe C yKa3aHHEM OCHOBHOTO aBTOpa);

3arnaBue my0JIMKyeMOro Marepuana (IpOMMCHBIMU OYKBaMH, MOy KUPHBIi, Kerib 11 myHkToB, rapuutypa Times New Roman,
Times New Roman KK EK, a63a11 1leHTpupoBaHHbIii), B TOM YHCIIE Ha aHIJIMHCKOM S3bIKE;

lecrraguarusznaunsiii ORCID 1D xaxmoro aBTopa.

Annoranus 150-300 ci10B (IpUBOJMTCS HA A3bIKE TEKCTA MYOIMKYEMOro MaTepuaia U Ha aHIJIMHCKOM S3bIKE);

Kitoueble cioBa (Kypcus) (KOJIMYECTBO KIHOYEBBIX CJ10B: 0T 3 110 10);

Tekcr cratbi. TekCT HaydHOM CTAaThbM BKJIFOYACT OCHOBHBIC IIOJIOKCHHS, BBCICHHE, MaTepHallbl M METO/BI, PE3yNbTaThl,
oOcyXIeHue, 3aKiueHne, MHHOpMauuo o GUHAHCHUPOBaHUK (IIPH HAJIMYKMHK), CIIMCOK JIMTEPATYphl. B Kakaol opuruHaIbHOW CTaThe (32
HCKJTIOYEHHEM COL[HAIbHO-TYMaHHTAPHOTO HAIPABICHNS) 00CCIEUHBACTCS BOCIPON3BOANMOCTD PE3y/IbTaTOB UCCIICAOBAHMUS, OMUCHIBACTCS
METOJIOJIOTHSI HCCIIEIOBAHUS C YKa3aHHEM HPOUCXOXKICHHST 000pYIOBaHUS ¥ MAaTEPHAIOB, METOJIOB CTATHCTHYECKOH 00pabOTKM JaHHBIX H
JPYrUX COco00B 00ecredeH s BOCIPOU3BOANMOCTH

Crmcok uCmonp30BanHoi utepatypsl B coorBerctBiu ¢ ['OCT 7.1-2003 «bubmuorpaduueckas 3amucek. bubmuorpadmaeckoe
ormcanne. OOume TpeGoBaHNs M NMpaBHiIA COCTaBICHUs» (He Ooniee 12 HaMMEHOBAHMIT), CCBUIKM PAa3MEIIAIOTCS 110 MEpe YIOMHHAHHS B
TekcTe. CIIICOK UCIIOJIB30BAHHOM JINTEPATYPHI HA Ka3aXCKOM sI3bIKe 0(hOpMIISIeTCs] COIIIacHO al(aBUTY Ka3aXCKOTO sI3bIKa, OCHOBAHHOMY Ha
JIATUHCKOM rpaduke, Ha PyCCKOM si3bike - 1o crannapty BGN/PCGN.

Pe3rome (ecim TEKCT CTaThH Ha Ka3aXCKOM S3BIKE, TO Pe3foMe ITyOJIMKyeTcsl Ha PYCCKOM SI3bIKE, €CIIM TEeKCT CTATbH Ha PYCCKOM
SI3BIKE, TO PE3IOMe — Ha Ka3aXCKOM SI3bIKE, €CJIH CTaThsl MyOINKYEeTCsI Ha aHTIIMHCKOM SI3BIKE, TO pe3lOMe — Ha Ka3aXCKOM U PYCCKOM SI3BIKax)
150-300 ci10B.

Marepuaisl npegocraBisiforest B edatHoM (1 9k3.) U anekTpoHHOM Buje, B penaktope Word A4 ¢ momsimu 2,5 cM co Bcex
CTOpOH JiMcTa, TapHuTypa Times New Roman, kerub 11, nHTEpBas OAMHAPHBII.

I'pacudecknii MaTepuan JOMKEH OBITH BCTPOEGH B TEKCT M BBINOJHEH B rpauueckoM peaakTope. I1ofpHCyHOUHBIC MOAMHCH
MIPUBOJLITCS C YKa3aHHEM BceX 0003HaueHUH. TaOmuIbl, MPOHyMepOBaHHBIE 110 MOPSIKY, TOJDKHBI IMETh 3aroJIOBKHU (TabiuIl — He Ooiee 5-
1, PUCYHKH — He Goitee 5-n).

O6rwii 00beM PYKOIHCH, BKITIOUast aHHOTAIINH, PE3IOME U C YIETOM PHCYHKOB U Tabmuil 5-8 cTpaHmiL.

Cratbsi, B 00s13aTeJIbHOM TOPSIIKE, MO/ITNCHIBAETCS BCEMH aBTopamu (He Goliee deThIpex aBTOpOB). B oHOM HOMepe »ypHaia
JIOITyCKaeTcs! MyOInKalus He 6oJiee 2 cTaTei 0HOTO aBTopa.

Ha oT/1e715HOM JIHCTE NPUBECTH CBECHNUSI 00 aBTOpax (OpraHM3alus, T0DKHOCTh, yUeHas CTENCHb, aipec, KOHTAKTHBII Tene(oH).

CTOUMOCTb ITyOJIMKALIMH OJIHOM CTAaThH:

- U1t cOTpyaHUKOB YHHBepcuteTa — 5000 Tenre,

- TSI aBTOPOB M3 IPYTUX BBICIINX yueOHbIX 3aBenenuit — 9000 Tenre.

Anpec:

090009, 2. Vpansck, yi. Kaneup xana, 51

Hayuno-npaxmuueckuii ocypnan 3KATY umenu JKaneup xana «Foinvim sicane oinimy («Hayka u o6pasosanuey)
Tenegpon 8/7112/516541; e-mail: nio_red@mail.ru

Dnexmponnwiii caum dcyprana — http://ojs.wkau.kz

bankosckue pexsusumol npu nepequcienu OeHeiCHbIX CpedCcms 3a OnyOIUKo8aHue cmamet:
HAO «3anaono-Kaszaxcmanckuii azpapro-mexnudeckui ynusepcumem umenu Kanaup xana»
PHH 270 100 216 151

bH1H 021 140 000 425

HHK KZ 516010181000027495 3an.Kas.¢gumuan AO «Hapoonwiii 6ank Kazaxcmanay

BbUK HSBKKZKX; KBE 16

KHII 859

Pybnesviti cuem: KZ606010181000030922
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Rules for authors on the design of an article for publication

Scientific and practical journal «Gylym jine bilim» is a periodical of the West Kazakhstan Agrarian and Technical University
named after Zhangir Khan K. The journal is published quarterly and articles are published in Kazakh, Russian and English languages. The
journal publishes scientific works on actual problems of fundamental and applied researches in the field of agricultural, veterinary,
biological, technical, economic and socio-humanitarian sciences.

Subscription to the collection can be arranged through the catalogues of newspapers and magazines «Kazpost» JSC
(index 76316).

Scientific, technical and industrial articles planned for publication in our journal undergo the procedure of unilateral blind review
and approval by the editorial board. With a positive conclusion, the material is placed in the «portfolio» of the editorial board in the queue
for publication. The speed of publication depends on the relevance of the material and fullness of the «portfolio» of the editorial office on the
given topic. In addition, due to the fact that according to the order of the Chairman of KKSON MES RK dated 12.06.2013 Ne 949 one of the
conditions for inclusion of the journal in the list of editions recommended by the Committee for publication of the main results of scientific
activity is the availability of publications in foreign languages, the right of extraordinary publication will be enjoyed by articles in English.

Articles for publication should be submitted through the online article submission and review system.

When preparing articles for the journal we recommend to follow the following rules:

The article should be designed in strict accordance with GOST 7.5.-98 «Journals, collections, information publications.
Publication design of published materials», accepted by Interstate Council on standardization, metrology and certification (report Ne 1:3-98
of May 28, 1998) and article bibliographic lists of State Standard 7.1.-2003 «Bibliographic record. Bibliographic Description. General
Requirements and Rules for Drawing Up» adopted by the Interstate Council for Standardization, Metrology and Certification (Minutes Ne 12
of July 2, 2003)

The sequence of elements of publishing design of materials is as follows:

UDC index (according to the indexing guidelines available in scientific libraries);

Information on the authors (surname, initials, academic degree, title, full name of the institution where the work was done
indicating the city and country); addresses of all authors of publications (including that of the main author)

The title of the publication (in capital letters, boldface type, font size 11 points, Times New Roman, Times New Roman QC,
centered indent), including in English;

Hexadecimal ORCID ID of each author

Abstract of 150-300 words (in the language of the text to be published and English)

Kkeywords (italics) (number of keywords: 3 to 10);

Text of the article. The text of the research article includes the main points, introduction, materials and methods, results,
discussion, conclusion, information on financing (if any), list of references. Each original article (with the exception of the socio-
humanitarian field) ensures reproducibility of the research results, describes the research methodology, indicating the origin of equipment
and materials, methods of statistical data processing and other ways to ensure reproducibility

The list of references in accordance with GOST 7.1-2003 "Bibliographic record. Bibliographical description. General
requirements and rules of drawing up” (no more than 12 titles), the references are placed as they are mentioned in the text. The list of
references in Kazakh is executed according to the Kazakh alphabet based on Latin characters, in Russian - according to BGN/PCGN standard

The abstract (if the text is in Kazakh, the abstract is published in Russian and English, if the text is in Russian, the abstract is
published in Kazakh and English, if it is in English, the abstract is published in Kazakh and Russian) 150-300 words.

Submissions are submitted in hard copy (1 copy) and electronically in Word A4 with margins of 2.5 cm on all sides, Times New
Roman typeface, type 11, single spacing.

Graphic material should be embedded in the text and made in a graphic editor. The sub-picture captions are given with all
symbols. Tables numbered in order should have titles (tables - not more than 5, figures - not more than 5). 4.

Total length of manuscript, including abstract, summaries and figures and tables: 5-8 pages.

Article must be signed by all authors (not more than four authors). Not more than 2 articles of one author are allowed to be
published in one issue of the journal.

On a separate sheet give information about the authors (organization, position, academic degree, address, contact phone number).

Cost of publishing one article:

- for employees of the University - 5000 tenge,

- for authors from other higher education institutions - 9000 tenge.

Adress:

090009, Uralsk, 51 Zhangir khan str. Scientific and practical journal of Zhangir Khan WKAU «Gylym jine bilim»
(«Science and Educationy»)

Phone 8/7112/516541; e-mail: nio_red@mail.ru

Journal's electronic site - wkau.kz (section «Science» - «Scientific publications of WKATU»).

090009, Uralsk, 51, Zhangir khan Street

Scientific and practical journal of Zhangir khan WKATU «Science and Education»

Telephone 87112 50-21-15; 51-61-30; e-mail: nio_red@mail.ru

Website of the journal — http://ojs.wkau.kz

Bank requisites when transferring funds for the publication of articles:

Zhangir Khan West-Kazakhstan Agrarian-technical university

RNT 270 100 216 151

BIN 021140000425

11C KZ516010181000027495 KZT

KZ606010181000030922 RUB

KZ686010181000145238 USD

WKB JSC «Halyk Bank of Kazakhstan» Uralsk

BIK HSBKKZKX

Beneficiary Code 16

GCEO 39844062
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