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Ecological-faunistic characteristic of reservoirs’ zooplankton in Uzbekistan
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Ecological-faunistic characteristic of
reservoirs’ zooplankton in Uzbekistan

Abstract: The article presents the species composition of rotifers, cladocerans and copepods of

reservoirs in Uzbekistan. It has been discovered 106 species, of which 49 species were presented ro-

tifers, 35 species of Cladocera and 22 species of copepods. In early spring zooplankton was presented

rotifers, consisting of small forms. Further crustaceans, mainly cladocera dominated in the ponds.

Keywords: reservoir, zooplankton, succession, taxonomy, crustaceans, rotifers, euryhaline, halophilic.

Introduction

Uzbekistan has a considerable fund of artificial
ponds — reservoirs. According to the purpose they
are divided into: irrigation, irrigation, energy, indus-
trial and domestic reservoirs. Several reservoirs are
used for fishery purposes.

Depending on the location of Uzbekistan, reser-
voirs divided into the foothill and plain reservoirs.
Investigation of zooplankton ponds in Uzbekistan
has been held for several decades [1; 2] (Mukhame-
diev, 1967; Afanasyev, 1968; Chuprina 1972; Mira-
bdullaev, 1994, 1997, 2012, 2015; Kuzmetov 1999,
2012, 2015 etal.).

Zooplankton is studied in detail in fish ponds of
Uzbekistan (Kuzmetov, 1998) [6]. Zooplankton of
reservoirs in Uzbekistan were studied insufficiently.
In fishery and biological science great attention is
paid to feed resources of reservoirs and fish nutri-
tion.

As amaterial of Hydrobiological Research served
collections from Institute of gene pool of flora and
fauna of the Academy of Sciences of the Republic of
Uzbekistan and own samples collected in the reser-

voirs of Tashkent, Bukhara, Samarkand, Navoi, Jiz-
zakh regions and Fergana valley. Samples were taken
every season — spring, summer and autumn in the
following reservoirs: Akhangaran, Chartak, Char-
vak, Akdarya, Tuyabuguz, Kattakurgan, Andijan,
Shorkul, Karkidon, Tusunsay, Uchkizil, Chimkur-
gan, Degrez, Kamashi, South — Surkhan, Pachka-
mar, Tudakul, Talimardjan, Karatepa and Arnasai.
The collected material was treated by standard meth-
ods [5]. Determination of zooplankton was carried
out by using determinants [3; 4; 7]. Samples were
taken seasonally — in spring (March-May), sum-
mer (June-August) and autumn (September-No-
vember).

Taxonomic diversity of reservoirs’ zooplank-
ton in Uzbekistan was found 106 species, of which
49 were presented rotifer species, 35 species of Cla-
docera and copepods — 22 species.

In the zooplankton compositions were found
common and widespread species Cladocera and
copepods and rotifers.

Rotifers: Asplanchna priodonta Gosse, A. sieboldi
(Leydig), A. girodi Guerne, A. herrecki Guerne, Bra-
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chionus angularis Gosse, B. calyciflorus Pallas, B. qua-
dridentatus ancylognathus Hermann, B.quadridentatus
hyphalmuros, B. quadridentatus quadrid. Hermann,
B. plicatilis Muller, B. urceolaris OFM, Filinia longi-
seta (Ehreb.), Hexarthra mira (Hudson), H. oxyuris
(Zernov), H. fennica (Levander), H. sp., Keratella
quadrata (Muller), K. cochlearis (Gosse), Keratella
cochlearis testa (Gosse, 1851), K. tropica (Apstein),
Lecane luna Muller, Lecane luna presumpta Ahl-
strom, L. lunaris Ehrenberg, Lecane quadridentata
(Ehrenberg, 1832), Lecane ungulata (Gosse, 1887),
Lecane bulla diabolica (Hauer, 1936), L. bulla Gos-
se, L. decipiens (Murray), Lecane sp., Lophocharis
sp., Mytilina ventralis (Ehrenberg, 1832), Sychaeta
pectinata Ehreenberg, Polyarthra vulgaris Calvin,
Polyarthra major Burchhardi, 1900, P. remata, Poly-
arthra sp., Notholca acuminate Ehreg., N. sqguamu-
la, Trichotria pocillum (Miiller, 1776), Trichotria
truncata (Whitelegge, 1889), T.truncata aspinosa
(Rodewald, 1934), Trichocerca ruttneri, Trichocerca
similis (Wierzejski, 1893), Trichocerca rattus (Miil-
ler, 1776), Trichocerca rattus carinata (Ehrenberg,
1830), Trichocerca sp., Cephalodella sp., Wolga sp.

The species composition is dominated by roti-
fers, which are known in reservoirs, lakes and fish
ponds are the most diverse group of metazoan plank-
ton. They are represented by 49 species belonging to
14 genera of 11 families. All marked types are well
known for Central Asian fauna. Almost all represen-
tatives are found widespread Palearctic species. For
heat-loving species can be attributed only Keratella
tropica.

The most widespread species include: Asplanch-
na priodonta, Filinia longiseta, Keratalla quadrata, K.
cochlearis, Hexarthra mira, Synchaeta sp, Polyarthra
sp.

Cladocera of reservoirs represented 35 species
from 15 genera, 8 families.

Alona rectangula Sars, 1862, A. sp., Bosmina longi-
rostris (OFMuller), Bosmina sp., Ceriodaphnia turke-
stanica Berner et Rahmatullaeva, C. quadrangula,
C. reticulate (Muller), C. cornuta Sars (1885), Chy-
dorus sphaericus (OF Miiller, 1785), Daphnia. longi-
spina (O.EM.), D. pulex (De Geer), D. cf. galeata
Sars., D. similis Claus, 1876, D. lacustris G. O. Sars,
1862, D. magna Straus, D. laevis, D.cuculata Sars,

D. curvirostris (Eylmann, 1887), Diaphanosoma
brachyurum (Lievin), D. mongolianum Ueno, 1938,
D.lacustris Korinek, Ilyocryptus sordidus (Lievin),
Ilyocryptus sp., leydigia leydigia (Leydig), Leptodora
kindtii (Foske), Moina brachiata (Jurine), M. macro-
copa Straus, M. micrura Hellich, M. weberi Richard,
M. dubia Guerne et Richard, Macrotrix odiosa Gur-
ney, M. spinosa King, Pleuroxus aduncus (Jurine),
Scapholeberis rammneri Dumont, Pensaert, 1983,
Simocephalus vetulus (O.F.M.).

The most common were: Bosmina longirostris,
Daphnia galeata, Ceriodaphnia reticulate, Moina du-
bia. Very rarely and in small quantities are found
Diaphanosoma lacustris, Daphnia laevis, Leydigia ley-
digia, Moina brachiata. Species of Daphnia genera
differ from others — 8 species of Moina including
S species other genera contain 1-3 representative
crustaceans.

Copepods of reservoirs presented 22 species of
3 genera and 2 families.

The study of the Cyclops in Uzbekistan is insuf-
ficient today. This is particularly felt in the last de-
cade, when the significant progress in the taxonomy
Cyclopoida requires a revision of the composition
of this group’s fauna in Central Asian region. After
all, only a sufficiently accurate species identification
of Cyclops they can be used in biologic indication,
parasitology, and study of processes occurring in
aquatic ecosystems. Although it accumulated a cer-
tain amount of knowledge on the taxonomy and
morphology of the Cyclops in the Republic (Mira-
bdullayev, 1996; Mirabdullayev, Kuzmetov, 1997;
Mirabdullayev, Stuge, 1998; Turemuratova, 1999; et
al.), however, there is still information on the fauna,
distribution, ecology of these crustaceans. Only Cy-
clops of Karakalpakstan are well studied relatively
(Turemuratova, 1999). Data on the Cyclops of the
Fergana Valley, listed in the monograph of A. M. Mu-
hamediev (1986).

Copepods are represented by Acanthocyclops ver-
nalis (Fisch.), A. einslei Mirabdullayev & Defaye,
Acanthocyclops trajani Mirabdullpayev et Defaye,
A.sf. americanus (Marsh, 1893), Eudiaptomus blanci
Guerne & Richard, E. graciloides (Lilljeborg, 1888),
Eucyclops serrulatus (Fischer, 1851) (Fisch.), Dia-
cylops bisetosus (Rehberg, 1880), Cyclops vicinus
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Uljan., Macrocyclops albidus (Jurine, 1820), Meso-
cyclops ogunnus Onabamiro, Microcyclops pachyspina
Lindberg, Thermocyclops crassus Fisch., Th. dicipiens
(Kiefer, 1929), Th. vermifer Lindberg, Paracyclops
fibriatus Sars, Paracyclops sp., Arctodiaptomus salinus
Daday, Acantodiaptomus denticornis Wierz., Phyllodi-
aptomus blanci (Guerne & Richard, 1896), Diapto-
mus sp., Harpacticoida gen. sp.

Due to the seasonal capture of zooplankton
samples were able to trace the seasonal succession
of qualitative structure.

Of the groups of rotifers for spring species were
typical such as: Asplanchna priodonta, Brachionus
quadridentatus quadridentatus, Notholca acuminata.
In summer, from May to August we met Brachionus
calyciflorus, Lecane luna, Trichotria pocillum. Some
species, such as: Asplanchna sieboldi, Brachionus
caliciflorus, B. quadridentatus, Lecane bulla, Polyar-
thra vulgaris, Filinia longiseta met throughout studied
period.

Of the group of Cladocera for spring were typi-
cal Daphnia cf. galeata, D. curvirostris, D. longispina,
Diaphanosoma brachyurum.

A number of species is dominated in spring
(April-May), when water temperature in the res-
ervoir is heated to 21-25 degrees: Moina dubia, Si-
mocephalus vetulus, Alona rectangula, Ceriodaphnia
reticulata. Guiding forms were: Daphnia cf. galeata,
Alona rectangula, Bosmina longirostris, Ceriodaph-
nia reticulate, Moina dubia. Very rarely and in small
amounts met: Diaphanosoma lacustris, Ilyocryptus
sordidus, Daphnia laevis, D.cuculata, Leydigia leydigia,
Leptodora kindtii, Moina brachiata.

By number of species, copepods are the smallest
group of reservoirs’ zooplankton in Uzbekistan. The
greatest number of species represented Acanthocy-
clops genera — 4 species and Thermocyclops 3 spe-
cies. In other genera such as: Cyclops, Eucyclops,
Paracyclops and other marked 1-2 species.

Of the new members of the copepods in the res-
ervoirs were discovered such species as Thermocy-
clops vermifer (Mirabdullayev, et al., 1997), Microcy-
clops pachyspina (Bazarov, Kuzmetov, Mirabdullaev,
1998).

Of Copepoda group in spring (March-April)
met Cyclops vicinus, Microcyclops pachyspina, Para-

cyclops fibriatus, Thermocyclops crassus. In summer,
from May to August, met Mesocyclops ogunnus, Mi-
crocyclops pachyspina.

In September, the composition of the zooplank-
ton was similar to that observed in summer.

Throughout the duration of the study guide
forms of Cyclops were Cyclops vicinus, Eucyclops
serrulatus, Thermocyclops crassu. These species are
found throughout season from March to September.

Zooplankton was the most diverse in autumn. In
all seasons in the plankton were noted Asplanchna
priodonta, Daphnia cf. galeata, Acantodiaptomus den-
ticornis. Synchaeta pectinata and Cyclops vicinus be-
haved like cold-water species — first met in spring
and autumn, the second — in spring. In summer,
the warm-water plankton is appeared — Bosmina cf.
longirostris and Thermocyclops vermifer, however, they
were also present in the reservoirs in October.

Freshwater and euryhaline forms dominated ba-
sically. Halophilic forms such as Brachionus plicati-
lis, Arctodiaptomus salinus met sporadically in small
numbers in Tudakul, Kattakurgan reservoirs.

In plain reservoirs such as Tudakul, these com-
munities are due, apparently like eating larger forms
(crustaceans) by fish and a change in the qualitative
composition of phytoplankton.

Among cladocerans such species as Diaphano-
soma brachyurum is dominant, but its strength is
reduced. Moini disappears from the species com-
position and its place is taken by Alona rectangula
and Ceriodaphnia retikulata. A number of Thermo-
cyclops vermifer is reduced, occurs sporadically cold-
love crustacean Cyclops visinus. Number of copepod
nauplii in this period reaches its maximum.

In winter, Cyclops vicinus from copepods and
Daphnia cf. Galeata are dominated in Charvak res-
ervoir.

Some species such as Mtsocyclops ogunnus, Ther-
mocyclops vermifer characteristic for the fauna of
tropical and subtropical waters (Van de Balde, 1984;
Herbst, 1986; Dumont, Penser, 1983). Many spe-
cies of crustaceans found in different types of water
ponds of Uzbekistan was first described by Academi-
cian Mukhamediev (1957, 1960.).

In general, in early spring zooplankton was pre-
sented by rotifers, consisting of small forms. Since
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mid-summer, crustaceans met in small quantities,
was dominated by rotifers.

The most diverse in species composition of zoo-
plankton is South Surkhan Reservoir — 33 species.
Second place goes — Tuyabuguz — 30 species and

Arnasai — 27 species. These reservoirs have fa-
vorable conditions for aquatic organisms. Foothill
reservoirs such as Akhangaran — 6 species, Char-
tak — 8 species and others. These reservoirs are oli-
gotrophic ponds.
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Development of recommendations for creation of databases
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Abstract: The article is devoted to development of recommendations for the creation and imple-

mentation of the database management system for the mini-hotel administrator. In the research,

the analysis of the activities of the administrator of mini-hotels. A list of tasks and processes to be

automated was formed.

Keywords: Database management system, databases, mini-hotel, analysis of the activities of the

mini-hotel administrator, the automation activities.

Currently, information technologies have rapidly
growing potential and every year reduce the costs of
their implementation, thus opening large opportu-
nities for reducing run-time of various works, both
small and large enterprises. Automated processing,
storage and transmission of information using mod-
ern information technologies allows to improve the
quality of the information, its accuracy, objectivity,
promptness. Today information technologies make
a great contribution between employment, produc-
tivity and output. In modern society, information
systems and technologies penetrate deeper and
deeper into all areas of industry and services [1].

The service sector is no exception. Every year it
becomes more and more information products that
help to automate the activities of an enterprise in
this field.

The main purpose of activity of each enterprise in
the service sector is to provide a high level of service
to attract more visitors.

Due to the growth of any organization hotel in-
dustry emerges a need to use information system,
which will reduce the time for the performance
of duties of the staff in keeping a record of guests,
rooms, services provided. Also it will reduce the

time for calculating various indicators of economic
efficiency of the organization.

For employees in the service sector is very im-
portant quick performance of services for the guest,
to ensure a high quality of service. Every day the ad-
ministrator needs to make changes to the database,
to add new guests, to settle in their rooms, keeping
records on services rendered to the guest, forming
bills, etc. For quick executing all these operations, it
needs to develop an information system to automate
the activities of the administrator.

The goal of the study is to develop recommenda-
tions to establish a database management system for
the mini-hotel administrator.

Subject of research is information support rela-
tionships of mini-hotel administrator with custom-
ers. And object of research is mini-hotel «Glob-
al Inn>.

During the analysis of the mini-hotel was ob-
tained the organizational structure of mini-hotel.

Organizational structure is shown in figure 1.

Administrator of mini-hotel has many duties. He
takes calls and booking requests, maintains a book of
reservation and guests arrival, maintains records of
services rendered, makes the work schedule for the
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staff, forms bills for guests, performs certain services « receiving booking requests from guests;

for guests, preparation of applications for additional « arrival of the guest to the mini-hotel;

services for the chef. « receiving requests for additional services;
After analyzing the work of the administrator of « formation the bills of guests;

the mini-hotel “Global Inn” was formed the basic « formation the reports.

procedures of his activities:

General

manager

Administrator Chief accountant

Chambermaid Chef

Figure 1. Organizational structure of mini-hotel «Global Inn»

Also for a more complete understanding was  istrator of the mini-hotel for the relationship with
built IDEFO context diagram activities of the admin-  the guests, which are presented in figure 2 [2].

Rules of Genaral
themin- Rates rulesof Laws

il

Bookdng
requests L e
'I_'h_e actiities of the rn_m:-hqtel . Procesds -
Guast _ | administrator for the relationship with
card 5 the guests Bills »
Additional AD P— .
sanice - T
requests
IS and
Administrator technical
devices

Figure 1. IDEFO context diagram activities of the administrator of
the mini-hotel for the relationship with the guests

For database design was formed by a data sche-  [3]. The schema presented in figure 3.
ma that shows the relationships between entities
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The book of the services

¥ N of note in the services book
NE of note in the resenvation book

I

The types of services

1D type of services 12-"""‘"'—L ¥ Dtype of senvces
Date sendces Name of the service
Quantity Price
The book of check in/reservation |
[ 7 M of note in the book | - ( .
Status Rooms The types of rooms
Reservation date 3 ¥ Rocm e i [ 9 10 r00m byge
Check in date Floce / i B
Check out date / 1D reom type - Quantity of places
Room Ne — Price per night
1D guest — =
Guests
. ¥ 1D guest

Name of guest

Phone

Nunber of ID-caed

Figure. 3. Data scheme

In this research was created IDEFO context
diagram activities of the administrator of the mini-
hotel for the relationship with the guests and Data
scheme. Data scheme composes 6 entities. The re-
sults of this research will help to create databases and
to create client/server applications to work with this
database. For the software implementation database,
I recommend using MS SQL Server, as this software

a;/ Mini-Hotel

has all the necessary functions for operation of the
administrator of the mini-hotel. To create applica-
tions to work with the database I recommend to
use the software product MS Visual Studio [4]. An
example of the main window of an application with
database in the software MS Visual Studio is pre-
sented in figure 4.

View edi, add data

The available rooms in the

selected date

X

Figure. 4. The main window
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Thus, in this research was performed the analysis
of the subject area of an administrator min-hotel. It
has generated a recommendation for the establish-
ment a database and applications that work with da-

tabase. These recommendations allow you to create
the app database mini-hotels with number of rooms
to 20. For a larger hotel requires the using more pow-
erful software.
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Using of exhaust gas from diesel power plant
to get additional power using Rankine cycle

Abstract: Considering future emission legislation and the global thermal problem, two are the
main issues that are of specific concern for the future of the diesel engine, specific gaseous pollut-
ants and CO, emissions. is becoming even more important considering current fuel prices and the
projection for the future indicating a trend for increasing fuel prices.

It is obvious that despite improvements in diesel engine efficiency still a considerable amount of
energy is rejected to the environment through the exhaust gas. Approximately 30-40% of the energy
supplied by the fuel is rejected to the ambience.

Therefore, it appears a possibility for further considerable increase of diesel engine efficiency with
the utilization of exhaust gas energy and its conversion to mechanical energy, In this case, technologi-
cal solution bottoming cycles (i. e., Rankine with various working media) and use of thermoelectric
generators.

Keywords: Heat power engineering, waste heat, diesel engines, exhaust gas recycling, diesel
power stations.
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NUcnonb3oBaHUe BbIXJIOMNHbLIX ra30B AN3eNIbHOW CUJ1I0BOMU
YCTaHOBKM OJ1S1 MOJTy4eHUS A,0NOJIHUTESIbHbIX ICTOYHUKOB
nTaHus C UCnoJsib3oBaHmem uukia PaHkuHa

Annoranms: C ydyeToM Oyayliero 3aKOHOIPOeKTa OO YTHAM3AI[UHM TelAa U TAOOAABHOM
TEIIAOBOM IIPOOAEMBI, CYIIIeCTBYIOT AB€ OCHOBHBIE IIPOOAEMBI, KOTOPbIe UMEIOT OOABIIIOE 3HAYEHHEe
AASL OYAyIIero AM3EeAbHBIX ABHIaTeAel, KOHKPETHBIX Ia3000pasHbIX 3arps3HSIONIUX BeIeCTB
u Bp16pocoB CO2. OHu CTaHOBSTCS ellle O0Aee BAXXHBIMH, YIUTHIBASI TEKYIIHe IIeHbI Ha TOIIAUBO
U IIPOTHO3 Ha OyAyIiee, KOTOPbI CBUAETEABCTBYET O TeHACHIIUH K IIOBBIIIEHHIO IJeH Ha TOIIAUBO.

OueBHAHO, YTO, HECMOTPSI Ha IOBBIIeHHEe 3P PeKTUBHOCTH PAOOTHI AU3EABHOTO ABUTATEASI BCE ellje
3HAYUTEAbHOE KOAMYECTBO SHEPIHH BbIOPACBIBAETCS B OKPYKAIOIIYIO CPeAy Yepe3 BBIXAOITHBIE Ta3bl.
ITpumepro 30-40% sHepruy, OCTaBASIEMOI TOIIAUBOM, BHIOPACHIBAETCS B OKPYKAIOILIYIO CPEAY.

Takum 06pa3oM, IOSIBASIETCS BO3MOXKHOCTb AQABHEHIIEro 3HAYMTEABHOTO IOBBIICHUS
3 PeKTUBHOCTHU AU3EABHOTO ABUTATEAS C HCITOAb30BaHKEM dHEePTHHU BBIXAOIIHBIX Ia30B U IIpeBpalleHIe
ee B MEXaHMYeCKYIO SHEpTHUIo. B 3ToM cAydae TEXHOAOTHMMECKMM peleHHeM SIBASIOTCS LUKABI (T. e.
PaHKMHA C Pa3ANMHBIMU Pa6OYMMH BeIeCTBAMMU) U HCIIOAB30BAHHE TEPMOSAEKTPUIECKUX TeHePaTOPOB.

KaroueBbie cAOBa: TeIIAOSHEPreTHKA, YTHAM3AIMS TeIIAd, AU3EAbHbIE ABUT'ATEAH, YTHAU3AIIMSA
BBIXAOIIHBIX I'a30B, AM3EAbHOMN dAEKTPOCTaHI[Uel

1. Bcrynaenne

ITepexop OT TENAOBBIX BTOPHYHBIX dHEPropecyp-
coB k ucroynukam nuranuss WHP (Daextpoosnep-
reTU4eCcKO CUCTeMe, BBIPAOaThIBAIOLIEl SHEPTHIO
3a CYET YTHAM3ALMK GPOCOBOTO TEIAR) — 3TO HPO-
I1eCC ITOAYYEeHUsI TeIIAQ, COPACBIBAEMOrO IIPH CYlie-
CTBYIOI}eM ITPOMBIIIAGHHOM ITpoIiecce U € IOMO-
IIIBIO 9TOT'O TEIIAA BHIPAOATHIBAT 9AEKTPOIHEPTHIO.

OHeproeMkue IpOMBIIIACHHbIE IIPOLIeCCHI, TAKHE
KaK Te, KOTOpbIe IIPOUCXOAST Ha HedTereperoHHbIX
3aBOAAX, METAAAYPTUYECKUX 3aBOAAX, B CTEKAOBA-
PEHHBIX I1eYax U [eYax AASL OOXKHra [[eMeHTa, TAE
BBICBOOOXKAQIOTCSI TOPSTYFIE BBIXAOITHbIE Ta3bl ¥ I10-
TOKH OTXOAOB, KOTOPBIE MOT'YT OBITH HCITOAB30BAHBI

XOPOIIO U3BECTHBIMU TEXHOAOTHSIMU AAS BBIPAOOT-
KU 9AeKTpoaHepruu. BoccranoBaeHne TemaoBoit
9HEePTUU IPOMBINIACHHBIX OTXOAOB KaK MCTOYHHUKA
IIUTaHUSA SIBASETCS B 3HAUUTEABHOM CTeIleHU Heuc-
IIOAB30BAaHHBIM BHAOM KOMOHMHHPOBAHHOIO IIPO-
M3BOACTBA TEIAA U JAEKTPOIHEPTHUH, YTO SBASETCS
HCIIOAB30BaHHEM OAHOI'O MCTOYHHKA TOIIAMBA AAS
BHIPa6OTKYU TENAOBOI HEpruu (HarpeB AU OXAQXK-
ACHHE) M 9AeKTPHYECTBa.

KoM6buHMpOBaHHOE IPOM3BOACTBO TEIIAA U JAEK-
TPOIHEPIUH OOBIYHO COCTOUT U3 IIEPBUYHOIO ABHU-
rareAs, FeHepaTopa, CUCTEMbI pPeKyIlepaljuy TerAa
Yl MEXXCOEANHEHHI IAEKTPHUYECKOTO 0OOPYAOBAHIS
CKOHQUI'YPHUPOBAHHBIX B €AMHYIO cucTeMy. Kom-
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OMHUPOBAHHOE IIPOU3BOACTBO TeIAA M JAEKTPO-
SHEPIUU SIBASIETCSI OAHOM U3 $OPM pacrpeseAeH-
HOJI TeHepariui, KOTOpOe, B OTAUYME OT reHeparjuu
IIeHTPAAbHOM CTAHIIUM, HAXOAUTCS HA UAM BOAM3H
aHeproeMkoro o6nvekra. HeoTnemaembre cocTas-
Asfolie KOMOMHUPOBAHHOTO ITPOM3BOACTBA TeIlAd
U 9AEKTPOIHEPrun — 0OoAee BrICOKas 3P PeKTHB-
HOCTD U CIIOCOOHOCTH U30€XaTh MOTEPD IIPH Iepe-
Aade U IIOCTAaBKe JAEKTPOIHEPIUH OT LjeHTPAAbHOM
9AEKTPOCTAHIIUM TIOAB30BATEAIO TIPH IIOHIKEHHOM
HOTpeOAeHUY [IepBUYHON SHEPIUH 1 H0Aee HU3KOM
BBIOPOCE TAPHUKOBBIX IA30B.

Hauboaee pacnpocrpaHeHHass KOHPUIYpaLfUsI
KOMOHHUPOBAHHOTO ITPOU3BOACTBA TEIIAA U JAEK-
TPOSHEPIUH U3BECTHA KAK HAACTPOEUHbIH IIHKA,
TA€ TOIIAUBO BIIEpBbIe€ HCIIOAB3YEeTCSI B ABUTATEAE
BHYTPEHHETO CrOPAHMS AASL BBIPAOOTKU 3AEKTPO-
9HEPTUH U TEMAOBBIX BTOPUYHBIX 9HEPTOPECYPCOB
13 9HePreTHIeCKOT0 000PYAOBAHHSL, KOTOPYIO 3aTeM
HU3BAEKAIOT AASL 0OecIiedyeHus ITOA€3HOM TeIAOBOM
sHeprui. B kauecTBe mpuMepa, razoasi TypOHHa HAK
IIOPIIHEBOI ABUTATEADb BHIPAOAThIBAET JAEKTPOIHEP-
THIO 33 CYeT CKUTAHHS TOTIAMBA, A 3aTe€M HCIIOAb3yeT
OAOK pereHeparjiy TEIAQ, YTOOBI IOAYIHUTH ITOAE3-
HYIO TEIIAOBYIO 9HEPTHIO U3 IIOTOKA BHIXAOIIHBIX Ia-
30B ITePBUYHOTO ABUTATEAS] M CUCTEMBI OXADKAEHUSL.
B xavyecTBe aAbTepHATHBBI, TAPOBbIE TYPOHHBI BbI-

TemooOMeHHUK

VN

YTHIIN3aTOPOB

TOIUTUBO CTOPaeT
KaK 4acTh
IPOMBIIIICHHOTO

TOIIIIUBO )

TemnoBas
SHEpPrus

PabaTBIBAIOT SAEKTPOIHEPIUIO C HCIIOAb30BAHIEM
IIapa BBICOKOTO AQBAGHHS M3 KOTAQ IlepeA TeM, Kak
HAIIPaBUTb Iap O0Aee HU3KOTO AABACHMS B IIPOMBIIII-
AeHHYIO CHUCTeMY OTOIIACHHS HAH B CUCTeMY IleHTpa-
AM30BaHHOTO TeIAOCHabOKeH s [ 1].

IToToKu TeNAOBBIX BTOPHUYHBIX dHEPTOpecyp-
COB MOTYT OBITh HMCIIOAB30BAHBI AASI BBIPAOOTKH
9HEpTuU B TOM, YTO HA3bIBAETCs IACCUBOM IjHU-
KAOM KOMOHMHHMPOBAaHHOIO IIPOM3BOACTBA TeIIAQd
U 9AeKTPOIHEPTUU — ellje OAUH TepMUH Arst WHDP
(OaexTpO3HEpreTHYECKOI CUCTEMBL, BHIPabaThIBa-
IOIell 9HEPIUIO 32 CYET YTUAU3ALUMKM OPOCOBOTO
Temaa). B aToi KOHPUTypanuK TOMAMBO CHaYaAa
HICIIOAB3YETCSI AASL OOecIiedeHHs TEeIIAOBOM dHep-
TUU B IPOMBIIIAGHHOM IIPOIjecce, TAKMX KaK I1edb,
U TeIIAOBbIe BTOPHYHbIE 9HEPTOPECYpPChl U3 3TOTO
IpoIlecca 3aTeM HCIIOAB3YIOTCSI AASI BBIPAOOTKHU
aAeKTpoaHepruu. KaloueBbIM IperMyIecTBOM CHU-
crembl WHP (DaeKTposHepreTnaeckoi cuCTeMsl,
BBIPAOATHIBAOIEN SHEPIUIO 32 CUET YTHAUALIUH
6POCOBOTO TEIA]) IBASIETCS TO, 9TO OHA HCIIOAB3Y-
T TEeIIAO OT CYIeCTBYIOIUX TEITAOBBIX IIPOI[€CCOB,
KOTOpbIe MHadYe OBIAYM OB HATPACHO pacTpadeHsl,
AASL IPOU3BOACTBA 9AKTPOIHEPTUH UAH MeXaHHJe-
CKOM 3HEpIuH, B OTAUYHE OT HeIIOCPEACTBEHHOIO
HOTpeOAeHUS AOTIOAHUTEABHOTO KOAMYECTBA TO-
IIAMBA AASI OTHX IIeAeH.

Typbuna
I'eneparop

)

DIEKTPUYECTBO

>

PucyHok 1: Jnarpamma MOLLHOCTY TEMNOBbLIX BTOPUYHbBIX SHEPrOPECYPCOB

Bricokuit Tepmuyecknili K0O9QPUIIMEHT MOAE3-
HOI'O ACHMCTBUS ABUTaTeAe! BHYTPEHHEIO CrOpaHus
C BOCIIAAMEHEHHEM OT CXKATHsl, TaK)Ke U3BECTHBIX
KaK AM3EADbHBIE ABUIATE€AM, CAEAAAHM HX IIOIIyASp-

HBIMH AASL IPIMEHEHHS Ha MOPe U AASI TIPOU3BOA-
cTBa aaekTposHeprun. Okoao 15% ot obmeit ycra-
HOBACHHOH 9AEKTPHYECKON MOIIHOCTH Ha OCHOBE
MOIIIHOCTH ABUTaTeAs B HacTosmee Bpems. CpeaHe-
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M HUBKOCKOPOCTHBIE AM3EAbHBIE ABUTATEAU UMEIOT
IIOA€3HYIO MOIIHOCTD 60Aee 2,5 MBT B 0oAHOM 6AOKe
u nmetot TernaoBoit KITA 6oaee 45% ot anepruu to-
nauBa. OCTaAbHASI SHEPIHS TEPSIETCS B OXAVKAAIO-
1€ JKUAKOCTH ¥ BBIXAOIIHBIX 'a3aX.

IIpeo6pa3oBaHie HU3KOIIOTEHIIHAABHO HEP-
T TEIIAOBBIX BTOPUYHBIX 9HEPIOPECYPCOB B IAEK-
TPHYECTBO B OCHOBHOM OCHOBBIBAE€TCSI HA KPYTOBBIX
TePMOANHAMUYECKHUX IIPOLIECCAX C HCIApeHreM pa-
6OUYMX KHUAKOCTEN U NPeoOpasoBaHUsI TEMAOBOM
SHEPIUH B MEXaHU4YeCKyIo paboTy. XopoIuo 13Bect-
b1t KA Pankuaa (RC) mupoko HCmoAb3yeTcs Aas
MCTIOAB30BaHUs TETAA BBITYCKHbIX razoB (WHR),
HO ero 3¢ PpeKTUBHOCTb OrPaHUYEHA HarpeBaTeAeM
¥ TEMITEpPATypbl KOHAEHCATOpA.

BBIXAOIIHbIE ra3bl U3 AU3EABHBIX ABUTATEAE MO-
TyT OBITH AOCTATOYHBIM HCTOYHHKOM SHEPIUH AASI
3aIIyCKa MIACCHBHOTO IUKAA PaHKMHA, 9TO6DI yBeAr-
4UTh 00IIyI0 9P PEeKTUBHOCTH PAbOTHI ABUTATEAS],
IIOCKOABKY OH COAEP>KHT 3HAUUTEABHYIO YaCTh BXOA-
HOM oHeprum [2].

2. AHaAM3 TePMOANHAMHKH

2.1. Aannvie dsuzamens

AaHHbIe ABUTaTeAs], TPEAOCTaBACHHbBIE U3TOTO-
BuTeAeM [ 3] IpUBeAeHb! B Tabautie 1.

Tabnuua 1. JaHHble 0 NPON3BOANTENIbHOCTU
HIMSEN 9H25/33

CyMMapHast MOI[HOCTh, MBT 2.7
CKopocTh, 060POTOB B MUHYTY 1000
Temmeparypa BBIXAOIHBIX ra3os, ° C 450
Pacxoa BBIXAOIHBIX Ia30B, KI'/4 19940
YAE€ABHBIN PACXOA TOTIAMBA, KI'/KBTY 0.181
Copepxanne N,/O,/CO,/H,0/Ar, 75/13/
9% BBIXAOIIHBIX I'a30B 5/6/1

VlcrioAp30BaHBI AQHHbBIE AASL PabOTBI ABUraTe-
ASI TIPY HOPMAABHBIX yCAOBHSX (TeMIeparypa Bo3-
ayxa 25 °C Ha Bxoae U cxuranue masyra ¢ LCV
42,700 kA x/xr). COOTBETCTBYIONIHI TePMUIECKHUiT
K03 PuIreHT mose3Horo aerctaus 0,466.

2.2. Auazpamma cucmemol

AmarpaMma cHCTeMbl AABAEHHUS TEIIAQ BBIITYCK-
upix ra3oB (WHR) nokasana Ha puc 2.

naporneperpeBarellb Wcnapurens — 3KOHOMaiisep
[=
Berxnomuoi ’
ras Y cenaparop ! |.
— Konnencarop
T'erepatop || /T\

PucyHok 2. [lnarpamma cucteMbl gaBneHns Tenna BbinyckHblx rasoB (WHR)

2.3. Temnepamypvte npedevi

3HaYNTEAbHAS. HEOTIPEAEACHHOCTD C AQHHDBIMH
TPOU3BOAMTEAS] ABHTATEAS] M YCAOBHSMHU «B MPO-
11ecce OKCIIAYATAIUU > AAS OTIPEAEACHHS MACCOBOTO
PacXoAQ U TeMIIEPaTyPbl BBIXAOITHBIX [A30B, TaK KaK,
OOBIYHO, TeMITepaTypa BbIXAOIHBIX ra30B Ha 33-35
° BBINIE AQHHBIX AASL pacyeTa. Pesyabrarsl [4] mo-
Ka3bIBAIOT AHAAOTUMHOE YBEeAHYEHHe TeMIIepaTypbl

B TeYeHHe HECKOABKUX MeCSIIEB ITIOCAE€ BBOAA B OKC-
riayaranuio. KoaebaHust TeMepaTypbl BIXAOITHBIX
rasos (EGT) npusepeHbl HIDKe:

1. ITpraapka HeOXAQXKAQEMOTO TYpOOHATHeTaTe-
Asl TIOBBIIIAET TeMIlepaTypy Kak MUHUMYM Ha 10K

2. Temmeparypa BBIXAOIIHBIX Ia30B YBEAHYH-
BaeTcs mpuMepHo Ha 30 K mpu cxxuranum masyra
II0 CPAaBHEHHIO C AUCTUAASITOM Ma3yTa;
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3. IloBbimenye TeMIepaTypbl H3-3a IIOCTEIeH-
HOT'O M3HOCA KOMIIOHEHTOB ABHIATeAS] MEXAY TeX00-
cayxxuanueM ot S K a0 20 K.

AAs IeAeit IPOEKTUPOBAHHS CUMTALTCS, YTO I1O-
TOK BBIXAOITHBIX I'a30B Ha BXOAE B KOTEA IMEeT TeM-
neparypy 35 °C Bblllle AAHHBIX, IIPEAOCTaBACHHbBIX
H3TOTOBHTEAEM.

Temmeparypa BBIXAOIHOM TPyObl OrpaHHYeHA
KOHAGHCAI[Hel CepHOM KMCAOTHL. B mpomaom, Temre-
paTypa BRIXAOIHOM TPYOBI, Kak MuHIMYM 169 °C mc-
II0AB30BAAAC, YTOOBI H30€XKATh KOHAECHCALINY CEPHOM
KUCAOTBL. PesyAbTaThl, MpUBEACHHbIE B [ S ], MOKa3bl-

BAIOT, YTO TeMIIePaTypa KOHAEHCATa BBIXAOITHBIX Ia-
30B AU3EABHOTO ABHraTeAs npubansureapHo 122 °C,
U YKa3aHO, YTO MAaKCUMAAbBHOE OCAKAEHHE CEpHOI
KHCAOTHI IIPOMCXOAUT IIPU TEMIIEPAType OKOAO
25 K Hipke Touku KoHAeHCarmu. B uccaepoBanmu [ 1]
CKOPOCTb KOPPO3HUHU HECKOABKUX MATEPHUAAOB OBIAQ
M3MepeHa B CPeAE BBIXAOIIHBIX [A30B AU3EABHOTO ABH-
rareast mpu Temrieparype 60-120 °C. Craab co cBuH-
IJOBBIM IIOKPHITHEM M CHHTETHYECKHM IOKPHITHEM
00AaA2eT AOCTATOYHO IPOYHOCTHIO U TEMIIEPATypa
BBIXAOIHOM TpyO5I 120 °C MOXKeT OBITh HCITOAB30BAHA
AASL TIPEABAPUTEABHOTO IIPOEKTHPOBAHMS.

1)
< 13%
N g""-.._-h
S 12% O S
= S T Sel T
0 i :S"“— = S —- -
S L% ~ IR e
o . - _—:-———..-:::-:.‘:_:—::
SN T
& ==
= 9% — === =
—_—
p
> 8%
ITapoBas TypOuHa , npoTHBOAaBiIeHuE , [1a
7% T T T T 1
0 20000 40000 60000 80000 10000(

—— 4=2Mma, T4=720K
4=0.5 Mma, T4=720K
—— 4=2Mna, T4=680K
4=0.5 Mna, T4=680K

— = 4=1Mmna, T4=720K
--=-- 4=0.2 Mma, T4=720K
— = 4=1Mna, T4-680K
-==- 4=0.2Mna, T4=680K

PucyHok 3. Pesynbtathl pacyeTta 9pPeKTUBHOCTM LyKNa
PaHknHa — nosbiweHue Kl aHeproycTtaHOBKU

200
T.,K
180 ﬁ‘//
160 - — —==#======_-
== = -— o e e =
R e e by
-— e
120 cem =m0t
[TapoBas TypOuHa , npoTuBOAaBiIcHuE , [Ta
100 T T T T 1
0 20000 40000 60000 80000 100000

— 4=2Mma, T4=720K
4=0.5 Mna, T4=720K
—— 4=2Mma, T4=680K
4=0.5 Mma, T4=680K

— = 4=1Mrma, T4=720K
-==- 4=0.2 Mna, T4=720K
— = 4=1Mmna, T4=630K
-==- 4=0.2Mna, T4=680K

PucyHok 4. Pe3dynbtatbl pacyeTta adDEKTMBHOCTU LMKIA
PaHkunHa — Temnepartypa BbIxJI0NHOM TPpyObl [9]
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MMHMMAABHBIM ~ TeMIIEpaTypHBI TI'PapAUeHT
rasa/BOABI SIBASIETCSI [IEPBOCTEIIeHHBIM 3HAYeHHeM
AASL IOBBIIIEHHUS IPOU3BOAMTEABHOCTH U CTOUMOCTH
KOTAQ. [ 6] mpeaAaraeT ONTUMaAbHbIN MUHUMAABHBIN
TeMIIePaTYPHBIA Iepernaj MeXAy AByMs CpepaMH
npu 30 K AAsT cpepHelT AM3eABHOM 9AeKTPOCTAHITHH
CKOPOCTb AM3€ABHOTO TOIIAMBA, B [ 7] HCoAb3yeT-
Cs MUHMMAABHBIN TEMIIEPATYPHBIN IIEPEIIap MEXAY
AByMs cpepamu ipu 15-30 K. MuHMMAaABHBIN TeM-
IIePaTypPHbIN Meperas MeXAY ABYMs CPeAAMU IIpH
20 K 6bIA IPUHAT B KaueCTBE IIPUTOAHOTO AASI KOH-
LIeNTyaAbHbIX IleAeH IPOeKTHpOBaHus. Pazuuiia Mu-
HUMAABHOT'O TeMIIePATyPHOTO IPAAHEHTA ra3a/BOADI
MoxKeT ObITh mpuHsTa A0 30 K.

2.4. Anaius yukaa

Bxoasiee TemAo oT BBIXAOIHBIX Ia30B:

.
Qex = Mex Cpex(’I:sx - ’Tstack)
Taxum 06pa3OM, TEIIAO, IIOTAOIEHHOE IIOTOKOM
ITapa sIBASIETCA:

Qe = Msteam (B —h,,)

Temmeparypa mapa B TOUKe 4 OrpaHuYeHa TeM-
neparypoii Bbrxaonubix ra3os (EGT) (Tyer =758K)
¥ Pa3HOCTBIO TeMmepaTyp mapa/rasa (AT, =30K)
U MoxkeT Ob1Th npuHsaTa Kak 1, =720K makcumym.

OHTaABIINS HACBILEHHOT'O Iapa U3 Ty POUHBI SIB-
$yHKIIHMEH
hs =h.(ps). Arst HeGoAPIIMX TYPOUH AaBAEHME

AsIeTCA AABAGHHUS  KOHAEHCAIMHU

KOHAEHCAIUK MOKeT 6bITh cHIDKeHO A0 0,1 6ap [8].
Toraa TermaoBon KITA nukaa Pankuna moxer

OBITH PACCYUTAH KaK:

hs4 — hsS

hs4 - hwo

M3anTpomnmdeckyo 3¢pPpeKTHBHOCTD TypOUHBI

n. =

MOXXHO PacCYMTaTh, Kak 7], ., = 0.8 Ha ocHOBe AaH-
Hpix [ 10].

Toraa yBeAndeHre MOIJHOCTH YCTAHOBKU MOXET
OBITH PACCYUTAHO KAK:

r’tr’tuthex
An, = el e
n, p

eng

TeMIIEpaTypHOTO IIeperaAa MeXAYy AByMs CpeAaMH
MaCCOBBII PaCXOA AOAKEH OBITh IIOHIDKEH, a TeMIIe-
paTypa BBIXAOITHOM TPyObI OBbIIIEHA.

3. BeiBoaAbI

1. YBeanuenune mormuoctu Ha 10% aas ABHTra-
teast HIMSEN 9H25/33 moxeT ObITh AOCTHUIHYTO
3a cyeT BopHOro RC 1juKaa B OAHOI cHCTeMe C U3-
OBITOYHBIM AABACHUEM;

2. MakcumaabHasg 3QPEeKTUBHOCTb CHUCTEMbI
WHP (DaeKTpoaHepreTHIeCcKoi CUCTeMbI, BhIpaba-
THIBAOIeH SHEPTHIO 32 CIET YTUAU3ALIMU OPOCOBO-
ro Terma) MOXKET AOCTHUTATD 129% AASI OXAQKAAIOLIEH
Typ6OuHsI ¢ o6paTHbIM AaBAeHueM 10 kITa, Temme-
parype mapa Ha Bxoae 720 K u paBaeHHM Ha BXope
0,5 Mlla;

3. OdPexTuBHOCTD 10% MOXKET OBITH AOCTUTHY-
Ta AASL OXAQKAQIOIEH TYPOUHBI ¢ OOPAaTHBIM AAB-
aerneM 100 xlla TOABKO AAS TeMIepaTyphl mapa
Ha Bxoae Ha 720 o mkase KeApBuHa;

4. MuHHMaABHAS TEMIIEPATypa Ha BXOAE TypOu-
Hbl Ha 10% yBeanmunBaer KIIA mo meHbmmeit mepe
Ha 680 o mkaae Keapuna.

Homenxramypa

— Cpe : MOITHOCTD TeMNAA BBIXAOIHBIX Ta30B,
KAX/KT;

— h,, : DHTaABIINS ITapa IOCAE [TAPOIIeperpeBa-
TeAst, KAX/KT;

— h,,0: DHTAABIINS BOABI HA BXOAE B KOT€A;

— h5 : DHTaABIINS [TApa KOHACHCATOPA, KAXK/KT;

— 1, : MaccoBblil pacXoA BBIXAOITHBIX Fa30B,
Kr/c;

— 1, : MaccoBbIil pacxoa mapa Kr/c;

— P, : HoMuHaAbHast MOIHOCTD ABHIaTeAs],
KkBT;

— Q,, : BXOASIIAs TEIIAOBASI MOITHOCTb, KBT;

— Q. : TETIAOBASI MOIJHOCTb I1apa, KBT;

— T,,,T,,«: TeMmeparypa BbIXAOIIHBIX Ia30B
¥ TeMIIePaTypa BbIXAOIIHOM TPYObI COOTBETCTBEHHO;

— 7,: 9ppexTUBHOCTD HKAA PaHKMHA;

— An,: usmeHenne s PeKTUBHOCTU SHEPreTH-

PeBYAbTaTbI pacqua IOHUKAQ PaHKI/IHa IIOKAa3aHDbI ‘IeCKOﬁ YCTaHOBKI/I.
Ha pI/IC. 2 I/I3'3a OI‘PaHI/I‘IEHHOCTI/I MHUHHUMAABHOI'O
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Effective norms and ratios of mineral fertilizers in
grain growing in the south of Uzbekistan

Abstract: While using increased norm and ratio of recommended mineral fertilizers to cultivate
soft winter wheat variety in favorable period under the unfavorable condition of the southern regions
of Uzbekistan the fertility of grain will increase to 70.4 centner; further increase of using mineral
fertilizers the grain fertility will increase to 80.4 centner was observed. In the milk ripening faze of
soft winter wheat while spreading urea norm for 40 kg the protein of grain has increased to 2%.

Keywords: winter wheat, mineral fertilizer, fertility, quality of grain, protein, urea, fullness of ear
grain, completeness of ear grain.
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AddbekTuBHbIE HOPMbI U COOTHOLLEHUS MUHEpPaJibHbIX
yaoOpeHun B 3epHOBOACTBE Ha lore Y306ekncrtaHa

Annotanusi: [Tpu nossimennu (N K_ ), OTHOCHTEABHO peKoMeHAOBaHHBIX (N

210P110 180P9OI<60)
HOPM H COOTHONIIEHN MHHEPAADHBIX YAO6PEHI/II71 ITpH BHECEHHNH AASL O3MMOM MSTKOM IIIITEeHHIIbI

B He6AaI‘0HpI/IﬂTHbIX YCAOBHMIIX HOOKHOTI'O PErnoOHa YS6CKI/ICTaHa, YpO)K&fIHOCTb 3€pHa IMOBBIMIAETCA
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2070,411/ra, IIPU AAAbHEMIIIEM ITOBbIIIEHUM AO3bI MUHEPAAbHBIX on6peH1/1171 (N21 0P

K, 00) yposxait-

150

HOCTb 3epHa AOXOAUT A0 80,4 11/ra. ITpu OnphICKMBAHIN O3MMOF MSITKOM IIIEHHIbI PACTBOPAMU

kapbamupa ¢ Hopmoit 40 Kkr/ra copepxaHue 6eAka B 3epHe IIOBbILIAeTCS Ha 2%.

KaroueBbie caoBa: O3nMasi Msrkas IIIEHUIIA, MUHEPaAbHbIE YAOOPEHHs, YPOXXKaiHOCTD, Kade-

CTBO 3epHa, 6eAOK, KapOaMHUA, PEAKO3ePHOCTH, IYIIAOCTb 3€PHA KOAOCBEB.

IOskHbIe pernoHs! pecrrybAanky Y36ekucraH pes-
KO OTAMYAIOTCSI OT APYTHX PETHOHOB IOTOAHBIMH YC-
AOBHSIMH, YTO YCAOXKHSIOT IIPHMEHEHHS CYIeCTBY-
IOIIHe peKOMEHAAIIUH, CBSI3aHHBIE C BHIPAIUBAHIEM
BBICOKOT'O M KQYeCTBEHHOTO YPOXKas 3ePHA O3UMOM
MSTKOM ImmeHuIsI [ S].

ITo AuTepaTypHBIM AQHHBIM IIPU ONTHMH3AI[UH
MUTAHUA O3UMOM MAIKOM INIIEHMIIbI MOXXHO 0b6e-
CIIeYUTD BHICOKMII U Ka4eCTBEeHHbII ypoxkail [6; 7).
OaHaKO AQHHBIH BOIIPOC B FOXKHBIX peruoHax Pecrry-
6AMKY Y30€KMCTaH HEAOCTATOYHO U3YYeH.

B cBs3M ¢ 3TUM HalM MCCAeAOBaHUA ObIAM Ha-
IIPaBAEHbI Ha OIIPEACACHHE ONTHMAABHBIX HOPM
U COOTHOIIEHNUS] MHHEPAAbHBIX YAOOPeHHIl, HaIpaB-
A€HHbIE Ha ITOBBIIIEHHUS YPOXKANHOCTH M Ka4eCTBO
3epHa O3MMOM MSTKOMH IIIEHHUITHl B YCAOBUSX OPO-
IIIeHVS B FOXKHBIX pErHOHAX Y30eKucTaHa [2;3;4;8].

B xauecTBe 006'beKTa HCCAEAOBAHMS OBIAU TIPU-
HSTHl PAallOHMPOBAHHBIE COPTA O3UMOM MSTKOM
mmeHunbl Yuasaxu, KpacHopapckas-99, fxcapr
Y pa3AMYHbIe HOPMBI H COOTHOIIEHHSI MUHEPaAbHBIX
yAOOpeHHuit.

OCHOBHBIMU IIPeAMETaMU HCCAGAOBAHUS ObIAM
onpepeseHre 9 PEeKTUBHBIX HOPM U COOTHOIIEHUE MU-
HePAABHbIX YAOOPEHHIT AASI IIOAYYeHHS BLICOKOTO M Ka-
4eCTBEHHOTO yPO3Kasi 3epHA O3MO MSTKOH ITITeHHUI[bL.

OrnpITHI IPOBOAMAKCD ITO « MeTOAUKe TIOAEBOTO
ombita» B. A. AocriexoBa [ 1] B oAHOM 1 ABYX spyce
YeThIpeXKpaTHON MOBTOPHOCTH. Pasmep AeASHKH
180 m?, yuerHsie peassHKE 100 M* OmbITI IPOBO-
AUAUCh B depMepckux xossicTBax «Kyamanos
Ymup>, Kacanckoro paitona; « Typaxyaos PaBman>
Humanckoro pationa u «Canpos CanpMamar moa-
BoH>» KacbuHckoro parioHa.

Bo Bcex ompiTax pocPopHbie U KaAUMHBIE YAO-
OpeHMsI BHOCHAKCH B CEPEAVHE OKTSOPSI C II0CEBOM
O3HMO}1 MSITKO ITIIEHHIbI, A30THbIE YAOOpeHMUs BHO-
CHAUCH B da3e BeCEHHEro KyIleHHUs (35%), BBIXOA
B Tpy6Ky (35%) u koromenwus (30%) ro Bapuantam
ombITa. OCTaAbHBIE arpOTEXHUYECKHEe MepPOTIPHATHUS
IPOBOAMAKCH OAMHAKOBO 10 BCEM BapHUAHTAM OIIbITA.

B aToi1 paboTe MPUBOASITCS pe3yABTATHI HCCAL-
AOBAHMS IO YPO>KAMHBIM AQHHBIM OAHOTO OIIBITA.
PesyabTaThl HCCAGAOBAHUS TI0 BCEM YETHIPEM OIIbI-
TaM ObIAU OAMHAKOBBIE, T. €. BAPUAHTHI OIIBITOB, TA€
BHOCHAAChH ITOBbIIIEHHAs] HOPMa U COOTHOILIEHUE
MUHEpPAABHBIX YAOOpeHHit (N21 P15 0) ) P€3YABTaThI
IIpUBEAEHbI B TabAUIIe.

Kak noxasaau, pe3yAbTaThl HCCAEAOBAHUS C ITO-
BbIIIEHHeM HOPMbI M COOTHOIIEHHUSI MUHEPAAbHBIX
YAOOpeHUIT yPOXKAFHOCTD O3UMOF MATKOY ITII€HULIBI
3aKOHOMepHO IoBbimaercs, ¢ 58,9 11/ra 50 80,4 11/ra.

Tabnuua. — BavsHme HOpPMbl 1 COOTHOLLEHNS MUHEPASTbHbIX
yO00pPEHUIN HA YPOXAMHOCTb O3MMOIN MAMKOW MLLIEHULbI

YposkaHOCT®, 1j/ra
Ne | BapuaHnTs! ombITa 2012 roa | 2013 ros | 2014 rop | cpeasuit ITo cpaBHEHMIO C KOHTPOABHBIMU
Bapuantamu 6e3 NPK, +-
1 | 6e3NPK (st-1) 35,9 35,4 36,1 35,8 0
2 N P K. 59,1 58,3 59,3 58,9 +23,1
3 | N, P.K (st2) | 661 67,8 68,0 67,3 +31,5
4| NP K. 71,5 71,6 | 708 71,3 35,5
5| N, PK. 76,3 76,3 74,6 75,9 +40,1
6| N_P K, 75,9 77,9 78,1 77,3 +41,5
7] N_P.K, 79,7 80,5 81,0 80,4 +44,6
Sx=% 0,13 0,10 0,11
HCP, =n/ra 0,40 0,30 0,32
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B aTrom ombiTe mM3ydaauch aeiicreue pocdop-
HBIX M KAAMIHBIX yAOOpeHmit Ha Gase asota (N, ),
T. €. 10 BapHaHTaM oInbITa $ocPop YBEAUIHBAAKCDH
mo 15 xr/ra (P205_15 Kr/Ta), a KaAmit mo 10 xr/ra
(K,0 — 10 xr/ra).

Kax BHAHO U3 TaOAHIIBI ITO yPOSKAMHBIM AAHHBIM
yBeAM4YeHHsI HOpMbl $OCPOPHBIX U KAAHIHBIX YAO-
6penmit Ha 6ase a30THBIX yaobpermit (N, ) yposkait
3epHa 3aKOHOMepHO yBeamuusaercs. Hampumep,
€CAM NIpUMeHeHHe a30THbIX, POCPOPHBIX U KAAMH-
110011055, TPHb6aBKa ypoxas
3epHa cocTaBasiaa 35,5 11/Ta, 110 CpaBHEHHUIO C KOH-
TPOABHBIMU BApHAHTAMHU OTIBITA, TA€ MUHEpaAbHbIE

HBIX yAOOpeHmuit mo N

yAOOpeHNs He IPUMEHSIANCDH. A AaAbHeTlIIee yBe-
AUdYeHHMe HOPMBI U COOTHOIIEHHUSI MHUHEPAABHBIX
yAOOpeHumit mpubaBKa yposkasi 3epHa COCTABASIAQ
ot 40,1 11/ra A0 44,6 11/1a.

XapakTepHble YepTHI yBEAUIEHHUSI HOPMBL H CO-
OTHOIIEHNSI IIPHMEHSIeMBIX MIHEPAABHBIX YAOOpe-
HUI 3aKAIOYAIOTCSI B TOM YTO €CAM IIPU PEKOMEH-

aosannoit (N P
ypOsKasi 3epHa cocTaBasiaa 67,3 11/ra, pH yBeAmde-

K ) HOpMe M COOTHOIIEHHS

HUH HOPMbI U COOTHOIIEHHSI MUHEPAAbHBIX yAOOpe-

Huit Ao N, P K ypoxailHOCTb 3epHa COCTaBHAA

210" 150
80,4 11/ra.T.e. yBeanumaach Ha 13,1 u/ra. Aannas
00CTOSITEABCTBO ITOKA3BIBAET, YTO B YCAOBHSIX OPO-
IIaeMO¥T 30HBI Ha IoTe Y30eKICTaHa yBeAndeHuIe HOp-
MBI ¥ COOTHOIIEHNUS IPUMEHSIeMBIX MUHEPAABHbIX
YAOOPEHHUIT SIBASIIOTCSI OAHUM U3 PBIYaroB AQAbHE-
LIIETO Pa3BHUTHSI 3ePHOIIPOU3BOACTBA.

BriBoabI

ITpu nosbimennu (N, P\ K ) oTHOCHTEABHO

pexomenposannbx (N P, K ) HOpM 1 cOOTHO-

180" 90

IIEHUST MUHEPAABHBIX YAOOpPEHMIl NP BHECEHUH
AASL O3UMOM MSATKOM IIIEHHUIIbI HAa I0O)KHOM PEeruoHe
Y3bexucTaHa, YpOXKAMHOCTD 3€pHA IOBBIIIAIOT-
cst Ao 70,4 1/ra, mpu AaAbHeMIIeM IOBBIIIEHUH
HOPMBI M COOTHOIIEHUS MHHEPAABHBIX YAOOpe-
amit (N, P, K ) ypOKafHOCTb 3epHA AOXOAST

A0 80,4 11/ra.
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The development of the system architecture for the
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Abstract: This article used architectural approach to this subject, as the Pension Fund of the Rus-
sian Federation on the Abinsk district. The technological, or system, the infrastructure of the Pension
Fund. As aresult of the work developed technological infrastructure model, revealed the levels of its
location, considered the technological provision of IT services of the Pension Fund, defined list of
software required for the functioning of the technological infrastructure.

Keywords: Pension Fund, technological infrastructure, IT services, software, Model, placement
levels.
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Pa3paboTka CUCTEeMHOMN apXnUTeKTypbl Anda MeHCMOoOHHOoro
doHpa PP no AGuHckomy panoHy KpacHogapckoro kpas

AnnoTanmsi: B AaHHOI cTaThe IIPHMeHEH ApXUTEKTYPHBIN IIOAXOA, K TAKOMY 00beKTy, Kak [TeH-
cuonHbIlt Ponp Poccuiickoit Qepepanuu mo AbunckoMy paitoHy. PaccMoTpeHa TexHOAOTHMYeCKAS,
UAU cucTeMHast, uHPpacTpyKTypa [lencrnonnoro ®onpa. B pesyabrare paboTs paspaboTaHa MOAEAD
TEXHOAOTUYECKON MHPPACTPYKTYPHI, BBIIBACHDI YPOBHHU €€ pasMelljeHHs], PACCMOTPEHO TeXHOAO-
rudeckoit obecriedenne M T-cepsucos [lencrnonHoro ®oHaa, onpeaeAeH nepeyeHb IPOrpaMMHOTO
obecredyeHus], HEOOXOAMMOTO AASL QYHKIJHOHUPOBAHMS TEXHOAOTHIECKON HHPPACTPYKTYPHIL.
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Karouesbie caoBa: [lencuonnsiit Pona, TexHororudeckas HHPpacTpykTypa, ' T-cepBucsl, mpo-

rpaMMHOe obecIieueHre, MOAEAD, YPOBHH pa3MeleHusL.

ApXuUTeKTypa IPeANpPUATHS, Ha CETOAHAIIHUM
A€Hb, ABASIETCS IEepPCIIeKTHBHBIM HaIlpaBA€HHEM.
CrielnaAMCTBI AQHHOM OOAACTH BBIAGASIIOT OT 4e-
TBIPEX AO IISITH OCHOBHBIX AOMEHOB, UAU YPOBHEH,
apXUTEKTYpbl MpeAnpusaTHs. OAHUM U3 HUX SBAS-
€TCsl yPOBEHb CUCTEMHOM, MAH TEXHOAOTMYECKOM,
UHPPACTPYKTYPHL

AHaAU3 AOMEHOB apXHUTEKTYPbl IPEATIPUATHS
II03BOASIET pa3pabaTbiBaTh U BBOAUTDb B ACHCTBHUE
IIPOEKTHI 110 OPraHU3allMOHHBIM U3MEHEHUsIM, aB-
TOMAaTH3aIlMK IPEATIPUATHS, IOBBIIATD 3P PeKTHB-
HOCTb 6usHec-mporeccoB. UTo B CBOIO 0YepeAb Be-
AeT K YBeAMYeHHIO IIPUOBIAY [TOCAeAHETO. B cBsi3u
C BBIIIEU3AOXKEHHBIM, IIPEACTABASIETCS aKTyaAbHBIM
IIPOBECTH AaHAAM3 TEXHOAOTMIECKOM HHPPACTPYKTY-
pot Iencuonnoro ®onpa PO mo Abunckomy pariony
Kpacnopapcxoro xpas.

OcHoBHOe HasHayeHUEe TeXHOAOTMYEeCKOH ap-
XUTEKTYypbl — 93TO obecredenue HapexHbix MT-
CEepBHCOB, IPEAOCTaBASEMBIX B pPaMKaX BCEro
IPEAIPUATHS B LIEAOM U KOOPAMHHPYEMBIX IIeH-
TPaAU30BaHHO, KaK IMPAaBUAO, AeTIApPTaMeHTaMU UH-
$opManMOHHBIX TexHOAOrHi. TexHoAaormueckas
ApPXUTEKTypa OIpeAeAsieT HabOp IPHUHIIUIIOB U CTaH-
AApTOB, KOTOPbIe 00eCIIeYNBAIOT PYKOBOACTBA B OT-
HOIIIeHHH BBIOOPA U UCITOAB30BAHHS TAKHX TEXHOAO-
I'MM KaK anrapaTHble TAATPOPMBI, OIlepaljiOHHbIE
CHCTeMbI, CHCTeMbI YIpaBA€HHs 0a3aMU AAHHBIX,

CpeACTBa pa3paboTKH, SI3bIKU IIPOrPAMMHUPOBAHNS,
ITO npoMexyTOYHOTO CAOSI, CEpPBHCHI 9AeKTPOHHOM
IIOYTHI, KATAAOTH, CUCTEMBI O€30IIaCHOCTH, CeTeBas
UHPPACTPYKTYPa U T. A.

HMudpacTpyKTypHbBIE CEpBHUCDI, B OCHOBHOM, CTaH-
AAPTU3HPOBAHbI B PAMKAX PEAIPHUSTHS U UCIIOAb3Y-
IOTCSI Cpa3y HECKOABKMIMH IIPUKAAAHBIMU CHCTEMAMU,
PACIIOAO)KEHHBIMHU HaA YPOBHEM HHPPACTPYKTYPHbIX
CepBHCOB 1 HETIOCPEACTBEHHO 00€eCIIeYHBAIOIINX BbI-
IOAHeHHUe 6usHec-mporeccoB. [Ipu Haamunu Heob-
XOAUMON HHQPACTPYKTYPbl HOBbIe IPHKAAAHBIE
CHCTeMBI, KOTOpbIe IOTPeOYIOTCS IPEATIPHSTHIO
AASL BBITIOAHEHIS HOBBIX OH3HEC-TIPOLIeCCOB UAU pe-
AAM3ALUM HOBBIX CTPATETHUil, MOT'YT ObITh CO3AAHDI
AOCTATOYHO 6bICTpO U 3QPeKTUBHO. DTO SBASETCS
IIPEAIIOCBHIAKOM AASI TIOBBIIIEHHS TOTO, YTO HAa3bIBAeT-
Cs1 AMHAMUYHOCTBIO M THOKOCTBIO TIPEATIPHSTH.

IIpoBeaeM omucaHue TEXHOAOIHYECKOH HHPpa-
CTPYKTYPbI Ha ITpuMepe 6u3Hec-TIpoLecca «Beae-
HIe CUCTeMBI IIepCOHNPHIUPOBAHHOIO yJdeTa IIpaB
YYaCTHHUKOB CUCTEMbI 00513aTEABHOTO [IEHCHOHHOT'O
CTPAaXOBAHII>».

Ha pucynke 1 mpeacTaBaeHa paspaboTaHHas
MOAEAb TeXHOAOTUYeCKOH MHPPACTPYKTyphI Ou3-
HeC-TIPOIleccoB, KOTOPhIe ImpeaocTaBaseT Ilencu-
ounbiil Ponp PO o Abunckomy paiiony. Moaeab
6p1A2 pa3paboTaHa C IOMOIIBI0 HHCTPYMEHTAABHOTO
cpeacTBa MS Visio.

MK Cotpygruxa NP

0

KnuerTckan YacTb(ByxrasiTepus, Kaaposan ciymba

A3HHLIO O COTPYAHUKAX

MK OAO «PryTHas BesonackocTey (KauenTckas wacts

Komneiotep-cepsep

PucyHok 1. CerMeHT TexHonornyeckomr nHgpactpykTypbl NPP no AGMHCKOMY paiioHy
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IToxasaH nmporecc 06MeHa HHPOPMALIHEN MEXKAY
npeanpustreM (mpumep « OAO PryTHas Besomac-
HOCTD> ) 1 [1OP no A6unckomy paitony. HagaapHuk
OTA€AA KaAPOB IIPH IIOMOIIM IPOTPAMMHOTO CpPeA-
crBa CheckXML ¢opmupyer paHHBIE O COTPYA-
HHUKaX. 3aTeM, HCIIOAb3Ysl MePEeHOCHON HOCHUTEAD
(paem-HaKOTIMTEAD), COXPAHSET M TIEPeAAeT CO-

TpyaHHKY IIOP. Tor, B cBOIO 0OYepeab, uepes daern-
HAKOITHTEAD, IPEAOCTABACHHbIE AQHHBIE, 3aTPy>KaeT
ce0e U pa3MelaeT B OCHOBHOI 0a3e AQHHBIX.

AASL OTIMCaHUS KOHIIENITYaAbHOTO YPOBHS AOMe-
Ha «TexHOAOrMYeCKast MTHYPACTPYKTYpa> B TAOAU-
1ie 1 BBIACACHBI YPOBHHM pa3MelleHHs TeXHOAOTHYe-
CKOM1 MHPPACTPYKTYPBL

Tabnunua 1. — YpOBHM pa3MeLLeHMst TEXHOSI0MMYeCKON NHPPaACTPYKTYPbI

HaumenoBanue ypoBHe#

OyHKIMOHAABHBIE TPeOOBaHHUS

(UT-cepucer)

Hcnoabsyemoe mpu-
KaapHoe ITO

IlenTpasn3oBaHO KOOPAH-
HupyeMas AokaabHas M'T-

uappacTpykTypa (6yxrasrepus)

ABTOMaTH3UpYeT OyXTraATepCKHIil 1 HAAOTO-
BBIN y4yeT

1 C: Byxraarepus 8.3

Aoxaapnas UT-
uadpacrpykrypa (Otaea nep-
COHMQUIMPOBAHHOTO YYETa,
B3aHMOAEICTBHUSL CO CTPAXOBa-
TEASIMH U 33CTPAXOBAHHBIMH
AMI]AMH, B3bICKaHUE HEAOUMKH)

ITporpamma «Spu_orb> mpepocrasaser
BO3MOXXHOCTD ITOATOTOBKH OTYETHBIX AO-
KyMEHTOB AASI cAaud B [leHcroHHBIN PoHA
Poccun

ITporpamma aas op-
FOTOBKU OTYETHBIX
AOKyMeHTOB AAst [T®
(mencuonHOTO YOH-
Aa) Bepcus 2.33 or
10.07.2015 . Spu_orb

Aoxaapnas MT- Hcmoassyercs aast mpoBepku daitaos Bcex | CheckXML
undpacrpykrypa (OTaeaiep- | BUAOB AOKYyMEHTOB NepCOHUUIIMPOBAHHO-
COHUUIIIPOBAHHOIO y4eTa, IO y4eTa, IPeACTaBASIeMbIX CTPaXOBaTeAs -

B3aHMOACHCTBHA CO cTpaxoBa- | mu B [IOP

TEASMH U 3aCTPaXOBaHHBIMU

AWIJaMH, B3bICKaHUE HEAOUMKH)

Aoxaapnas MT- Hcnoar3osanue sxe mporpammsl « Caep- «Ilepedenp Abror-
nappactpykrypa (OTaea oLjeH- | Ka» MO3BOAUT CBOEBPEMEHHO COMOCTABHUTD | HBIX Hpodeccuii»

KM ITIEHCHMOHHBIX ITPAaB 3aCTPaX0-
BaHHbBIX AHH)

CBEAEHHS O CIIeIIMAAbHOM CTaXKe, COAepPIKa-
muecsi B opMax AOKYMEHTOB ITepCOHUPH-
ITMPOBAHHOTO y4eTa, C ”HPOpMaIfier, co-
Aepxamerics B [lepeynsax ... ¥ moMMeHHbIX
CIIMCKAX, 2 3HAYUT, YCTPAHUTD PACXOXKAL-
HHS Ha CBOeM paboyeM MecTe ellje AO TOTO,
KaK UX OOHAPY>KaT CIIeIJHAANCTDI

u «Cpepxa>

Aoxaabnass T-
nnppactpykrypa (Oraea mep-
COHUUITMPOBAHHOTO YYeTa,
B3aMMOAEHNCTBUSA CO CTPAXOBa-
TEASMH U 3aCTPaXOBaHHBIMU
AMI]aMH, B3bICKaHUE HEAOUMKH)

ITporpamma «Aoxymentsr ITY S>» npepna-
3HaueHa AAST QOPMUPOBAHHS AOKYMEHTOB
MHAMBUAYaABHOTO (I1epCOHUPHUIMPOBAHHO-
I0) y4eTa CTPaxoBaTeAeM, B COOTBETCTBHH

C MHCTPYKIUeH 0 3aIIOAHEeHUIO GOpM
AOKYMEHTOB HHAMBHAYAABHOTO (IIepcoHu-
$unmposarHoro) yuera B cucreme [ocyaap-
CTBEHHOTO IIEHCHOHHOT'O CTPAXOBAHHSA

Aoxyments I1Y §

LleHTpaAM30BaHO KOOPAH-
HHUpyeMasi AokaabHas1 MT-
uHpacTpykTypa (FopHCTBL,
OyxTaATepaMu, KAAPOBBIMU CIIe-
ITMAAMCTAMH, PYKOBOAUTEASIMH
OpraHM3arHi1)

AAsi noKCKa HOPMAaTUBHO-IIPABOBOM MH-
$opMarum o BOIpocaM, BOSHUKAIOIINM

npu pabore ITOP

Koncyasrant I1aroc
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Section 5. Technical sciences

Ha pucynkax 2 u 3 mpeAcTaBA€HO T€XHOAOTH-
geckoe obecrieuenue MT-cepsucos IlencnonHoro
®onpa PO o Abunckomy pariony. PaboTa xom-
IBIOTEPOB OCYIIECTBASIETCS Yepe3 MapIIPyTH3ATOP,
cepBep, 6a3y AQHHBIX AASI XPAaHEHHSI HEOOXOAUMOI
uHPopManuy 1 KaneHTckoe npuaoxenwe (1 C: Byx-
raatepus 8.3, Koncyavrant [aroc).

Database

PucyHok 2. TexHonornyeckoe obecnevyeHme
UT-cepBucos

Ha pucynke 3 Taxke IpeACTaBA€HO TEXHOAOTH-
geckoe obecrieuenne M T-cepsucos I[lencrontoro
®onpa PP mo Aburckomy paitony. Pabora xoMibio-
TEPOB OCYIIeCTBASIETCS Yepe3 cepBep, 6a3y AAHHbIX
KAMeHTCKOro npuaoxenus (Spu_orb, CheckXML,
«Ilepeuenp AbroTHBIX Mpodeccuii> u «Cpepka>,

Aoxymentsi I[TY S).

Database

PuncyHok 3. TexHonornyeckoe obecnevyeHve
NT-cepsucos
CocTaBaeH mepedeHb POrPaMMHOTO obecrie-
YeHHs, HEOOXOAMMOTO AAS QYHKIIMOHHUPOBAHHS
W yTIpaBA€HHUS pa3paboTaHHO chcTeMbl (TabAua 2).

Tabnunua 2. — MNMepeyeHs 10, HeobxoauMOoro anst GYHKLMOHMPOBAHUS 1 ynpaBneHmsa onncaHHoro TO

Aoruveckuii Tun obopypoBanus | Haumenosanue obopyposanust | IIporpammuoe obecrieuenue
Mapupyrusatop Cisco RV042G-K9-EU OC Windows 10

Baza panHbIX I1K CYBA MS Access

Pabouyas cranmms Hoyrbyx Acer BS70e OC Windows 10

Cepsep DEPO Storm 1360B1 Windows Server 2008 R2

B pesyabrare HCCAEAOBAHUS MOAEAU TEXHOAOTUYECKOM HHPPACTPYKTYPHI OBIAO BBISIBACHO, YTO OH3HEC-
npouecc «BepeHne cucTeMbl IIepCOHUPUITMPOBAHHOTO y4YeTa MPaB YIACTHUKOB CUCTEMBI 00sI3aTeABHOTO
IIEHCHOHHOTO cTpaxoBanusi»> [IOP mo AGUHCKOMY pailoOHy B AOCTATOYHO Mepe aBTOMATU3HPOBAH U 0be-

criedeH Heo6xoauMbIM 10, MO3TOMY penHKMHUPUHT 6H3Hec—npouecc03 He Tpe6yeTc5L

Cnucok AnTeparyphr:

1. Bapanosckas T.IL, I'py6uu T. 0., Huaosa H. M., Epanosa H. B. CucTemHblit aHaAu3: mpakTuxkyMm. Kpac-

HopAap, 2018.

2. Tpy6uu T.1O., ITaBroB A.A. AHaau3 panHbIX: pakTuKyM. KpacHoaap, 2018S.

3. Ipoauk A.B., I'py6uu T.}O. AHaAau3 u coBepILIeHCTBOBAHIE APXUTEKTYPbI Ae4eOHO-AHATHOCTUIECKOTO
neHTpa «Aoktopa Aykuna>. B coopuuxe: [IEPCITEKTHBbI HAYKM — 2015 Marepuaas: I Mexay-
HApPOAHOTO 3204YHOTO KOHKYpCa Hay4HO-HCCAEAOBATEABCKHUX paboT. HayuHo-06pasoBaTeAbHbI IieHTP

«3HAHMUME». 2015. C. 6-8.

4. Tpy6uu T.1O., lIpoaux A.B. Anaau3 apxurtekTypsl npepnpusTus. [ToanTeMaTnaeckuit ceTeBo IA€K-
TPOHHBII Hay4HbI XypHaA KybaHckoro rocysapcrBeHHOro arpapHoro yHuBepcurera. 2014. — N2 104.

C. 417-429.
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The development of the system architecture for the Pension Fund for Abinsk district, Krasnodar region

I'py6uu T.1O., HIpoaunk A. B. ITpoexr apanranun koupurypauuu 1 C: AHAAUTHK. YIeT MEAUIIUHCKIX
YCAYT AASL YIpeXAeHUS 3ppaBooxpaneHust. [Ipobaemst coBpemenHoi Hayku. 2014. — N2 15. C. 110-116.
I'py6uu T.1O., IlIpoank A. B. MeToprKa aHaAM3a apXuTeKTypbl npeanpusrist. Hayunsre ntoru roaa:
AOCTIDKeHUS], MpoeKTsl, runoTe3sl. 2014. — N2 4. C. 104-108.
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The role of mathematical modeling in chemical cybernetics

Abstract: Cybernetics is a science, embracing such sections as gathering information, its pro-
cessing and complex technological systems control. Different methods of simulation are developed
for accomplishing the tasks of chemical technology. Kinetic model processing is one of the signifi-
cant stages of mathematical model construction of technological process. The instance of all ethane
decomposition stages of reaction rates and forming processes and substances consumption with
determination of numeral values of reactions constants have been considered. The influence of hy-
drodynamic, thermal, mass exchanges conditions on chemical processes are studied mathematical
model processing, optimal parameters modes are defined, economic indexes are calculated and
designed as a result of industrial process controlling tables place.

Keywords: cybernetics, mathematical model, differential equalizations, chemical processes, op-

timal parameters, kinetic model.
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Ponb matemMaTnyeckoro moaenmpoBaHus
B XMMMUNYECKOW KubepHeTuke

AnnoTanus: KubepHeTnka siBAsieTCsl HayKO#, BKAIOYAIOIAs B ce0sl Takue paspeAbl, Kak coop
uHpopManuy, eé nepepaboTKa U yIpaBA€HHE CAOXKHBIMHM TEXHOAOTHYECKUMH CHCTEMaMHU. AAS
BBIITOAHEHHS 3324 XMMUYeCKOM TeXHOAOTHH Pa3pabaThIBAIOTCS Pa3AUYHbIE METOABI MOAEAHPOBAHHSL.
OAHUM 13 Ba>XHBIX 3TANOB ITOCTPOEHMS MaTeMAaTUIeCKON MOAEGAH TEXHOAOTHYECKOTO IIpoliecca
SIBASIETCSL paspaboTKa KHUHETHYeCKONM MopeAn. Hamm paccMoTpeH mnpuMep Bcex 9TamoB
Pa3AOXKeHHS 9TaHA C BBIBOAOM YPaBHEHHMI CKOPOCTEH PeaKIMil M COCTaBAeHbBI AU epeHIuasbHbIe
YPaBHEHHI IPOIIeCCOB 0OPa30BaHMs M PACXOAQ BEIeCTB, C ONPeAeACHHEeM YHCACHHbIX 3HAUeHHIH
KOHCTAaHT peakuuil. TOABKO IOcAe pa3pabOTKU MaTeMaTH4eCKON MOAEAHM H3Y4aeTCsl BAMSHUE
TUAPOAMHAMHIYECKHX, TEIAOBBIX, MACCOOOMEHHBIX YCAOBHI1 HA XUMUYeCKHUE IIPOLIeCCHI, OIPEACASIOT
OITUMaAbHbIE ITAPAMETPBI U PEXKUMBI, PACCYUTHIBAIOT SKOHOMUYECKHUE ITIOKA3aTEAN, IIPOEKTUPYIOT
Y KaK CAEACTBHE, IPOUCXOAUT YIIPABACHHE IIPOMBIIIAEHHBIMH IIPOL[€CCaMU.

KaroueBble cA0Ba: KHOEpPHETHKA, MaTeMaTUIECKASI MOAEAD, AP PepeHIIaAbHbIE YPABHEHNS,

XMMHUYECKHE IIPOLECChl, OIITUMAAbHBIE ITAapaMETPbl, KWHETHIECKASA MOAEAD.

CoBpeMeHHOe XHMHYECKOE IIPOH3BOACTBO
BKAIOYaeT B Ce6sl MHOTOYMCAEHHBIE YCTPOMCTBA
U ammaparsl. B XuMuueckux peakTopax OAHOBpe-
MEHHO UMEIOT MeCTO XMMHYECKHe [IPeBpalleHus],
a TaKXKe MPOTEKAIT TEMAOOOMEHHbIE, MACCOO00-
MeHHbIe U THAPOAMHAMUYECKHE IpoIecchl. Mo-
AEAMPOBaHKE, OITHMM3ALVS, IPOEKTUPOBAHME
¥ yIIPaBAEHHE STHMH IIPOLeCCaMK HEBO3MOXKHO 6e3
[PUMeHEHUI METOAOB KHOEPHeTHKY. DTH 3aAa4U
PEeIIaloTCs CIeHAAUCTAMK B 00AACTH XUMIY€ECKOM
TeXHOAOTHHU.

KubepHeTrka sBASIETCSI HAYKOM, BKAIOYAOIAsI
B ce0sI Takye pa3AeAbl, Kak cOOp HHPOpMALIKY, eé
nepepaboTKa U yIPaBACHHE CAOXKHBIMH TEXHOAO-
IMYECKUMHU CHCTeMaMH. AAS BBIIIOAHEHHUS 3aAa4
XUMHUYECKON TEXHOAOTHH PaspabaThIBalOTCS pas-
AUYHbBIE METOABI MOAeAnpoBaHust. OAHOI U3 3aAa4

XUMHYECKON TEXHOAOTUU SIBASIETCSI OIIpEAEACHHE

ONITUMAABHBIX PEXXHMOB IIPOIIECCOB U yIIpaBACHHE
MMM U TI09TOMY, XUMHYeCKasi KHOepHeTHKa eCTb CO-
CTaBHAS 9aCTh XMMHYECKOM TexHoaornu [1].

CoBpeMeHHass XUMHYECKasl TEXHOAOTHS BKAIO-
JaeT CAOXKHbIE TIPOLIeCCH, T. K. OHU IIPOTEKAIOT IIPU
BBICOKHX AABACHHSX U Temneparypax. OHa oTpaxa-
eT TaKue IPOIeCcChl, Kak AUPPy3HOHHbIE, TETIAOBbIE,
TUAPOAMHAMHYECKHe, MeXaHIHIeCKUe, XUMHIeCKHe.
AAsi pa3zpaboTKH MOAEA€T TAKHX IIPOL|eCCOB UCIIOAD-
3YIOTCS Pa3AMYHbIE METOABL MeTopaMu MoAeAHpO-
BAaHIUS MOT'YT ObITh KHHETHIECKIE, MATEMATHIeCKHeE,
craructudeckre u pusndeckue. OAHIUM U3 BaXKHBIX
3TaIOB IIOCTPOEHHS MaTEMaTUYECKON MOAGAH TeX-
HOAOTHYECKOTO IIpoIlecca SIBASIETCS pas3paboTka
KMHETHYECKON MOAeAH. [2]. AAs 9TOTO, Ha OCHOBe
MeXaHH3Ma XHMHYeCKOTO IpeBpaleHus pa3pabda-
THIBAIOTCS KHHETHIECKHE YPABHEHHU S HCCACAYEeMOTO
npornecca [3].
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Section 6. Chemistry

Ha npumepe TepMH4ecKoro pasaoykeHHs dTaHA
PaccCMOTPHUM BCe STallbl:

C,H,—— CH,+CH, (1)

K,
C,H +CH, —— C,H_+CH, (2)
C,H ——>CH +H (3)

Ky
C,H+H —)KC2H4+ H, (4)
CH,+CH, —— C H, (5)
CH,+H—— CH, (6)

K7
C,H+H—">C,H, +H, (7)
CH+CH——>CH+CH,  (8)
H+H——H, 9)

[ TyTeM yMHOKeHW s KOHI[eHTpaIjKel BelecTs, BCTy-
TAIOIUX B PEAKIIHIO F C YIeTOM OCTOSTHHOM CKOPOCTH
PEaKITHH, OTPEACASETCS CKOPOCTD KaXKAOTO JTarTa:

r,=K [CH,],K —moap/cex.m®  (10)
r,=K [C,H,] [CH,] (11)

r=K,[C,H] (12)
r,=K,[C,H] [H] (13)
r.=K_[CH,] [C,H,] (14)
r.=K_[CH,] [H] (15)
r,=K_[C,H,] [H] (16)

(17)
(18)

Ypasuenus (10-18) oTpaXkaroT CKOPOCTD peak-
ITMM KaXXA0TO aTana. OueBUAHO, YTO CKOPOCTD KaXK-
AOTO 3Tala 3aBHCUT OT CKOPOCTU APYTHX 3TaIIOB.
B paHHOM CcAyYae B A€BOI YaCTH YpaBHEHHMS PeaKI[uH
yKkazaHHo cbpbé. CKOPOCTH 9TOro aTama (r, ) BXOAUT
B A PepeHIraAbHOE YpaBHeHHe 6aAaHca CO 3Ha-
KOM «MHHYC>. ECAM IIPOAYKT peakItiu HaXOAUTCS
B IIPaBOM YaCTH ypaBHEHHS, TO CKOPOCTb AQHHOTO
aTara UMeeT 3HaK <IAIC». KpoMme aroro, Heobxo-
AMIMO YYHUTBIBaTb CTeXHOMeTpHYeCKHe KO3 PPuIu-
eHTbL. B Hamem mpruMepe Ha AeBSITOM 3Tarle Ha 06-
Pa3oBaHHE MOAEKYABI BOAOPOAQA TPATUTCS ABa aTOMa
BoaOpoaa. IToromy, aAuddepeniinasbnoe ypaBHeHHE
M3MeHEHMUs KOHIIEHTPAI[H BOAOPOA, CKOPOCTb (r, )
IHIIETCS ABA Pa3a U CO 3HAKOM «MHHYC>» (23).

Hcxops u3 Bbile ckazaHHOTO, AU depeHITHaAb-
HbIe ypaBHeHMUs IPoIiecca 0O pa3oBaHMs HAU Pacxo-
AQ BEIIeCTB COCTOAT U3 CACAYIOIIeH CHCTEeMBbI:

%:_r]_rf“rg = f(K[]...) (19)
ocH,]

o = hononrnn = (K[ ) (20)

%?e—n—n—wwn=f3(K,»H----)(21)
%:r}+1’7+@:f4(lg[]....) (22)
%—?? —r, = —r, == f(K[]..) (23)
L= (K1) @8)
AR pki) e

a[(étHJ —rtr=f(K[]..)  (26)

Ypasuenus ckopocts ararnos (10-18) noacrasas-
toTcs B ypaaenus (19-26) 1 13 moAy4eHHO¥ cucTe-
MBI ypaBHEHH OIIPEACASIOTCS KOHCTAHTBI CKOPOCTEH
peaxuui KI-Kg_ HeobxoauMo ydecTs, IpH 9TOM 4TO
YUCACHHbIe 3HAYEHHUS KOHIIEHTPALUH AAS TPEX TeM-
IIepaTyp ONPEACASIOTCS SKCIIEPUMEHTAABHO.

Yucaennvie snavenns K -K noacraBasrorcs
B ypaBHeHHS AppeHuyca:

= E.
K =K e* =K -exp| ——= 27
K=K ep| k| ()

Beraucasrorcs snavenus snepruu aktusanuu E,
M IPEAIKCIIOHEHI[MAABHBIA MHOKUTEAD K .

T-abcoAroTHas TeMieparypa, R-yHusepcaspnas
ra3zoBas MOCTOsSHHas, E - soHeprus akTHBalu#i 9TaMoB.

Aorapudmupys (27), paccuuTpiBaroTcs EuKu

1

InK,=InK 51 (28)
R T

Pacuer K u T Beaerca o popmyae (28) nau rpa-
$uuecku (puc. 1) nam Ha KoMIbIOTEpE.
InK,

InkK,;

/ﬂ
/T

Puc. 1. OnpegenerHuve TaHreHca yrna HakioHa

M3 rpaduka paccuMTHIBAIOT TAHI'€HC YTAQ HAKAO-
Ha. M3 AMHeNHOro ypaBHEHHs MOXXHO BbIBECTH:

E
tgg = _EI u caepoBaTesbHo, E, = —R—1g¢..
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The role of mathematical modeling in chemical cybernetics

Taxum 00pa3oM, AASI KQXKAOTO ITalla MEXaHU3Ma
PeaKIIM1 HaXOAUTCS Ei. AumuTHpyIomen crasuen
06melt CKOPOCTH SIBASIETCS Ta CTaAus, B koTopo#t E,
“MeeT HauboAbIIee 3HAYCHHE.

ITocae pa3paboTKu MaTEMATHIECKOI MOAEAH H3-
y4yaeTcs BAMSHME TUAPOAMHAMUYECKHX, TETIIAOBBIX,

MacCOOOMEHHBIX YCAOBUI Ha XUMUYeCKUe MpOIjec-
Chbl, OIIPEAGASIIOT ONTHMAaAbHbIE ITAPAMETPHI U pe-
KVIMbI, PACCYHTBIBAIOT 9KOHOMUYECKHE TOKA3ATeAH,
IPOEKTUPYIOT M KaK CAGACTBHE, IIPOMCXOAUT YTIPAB-
AeHHe IIPOMBIIIAeHHBIMHU IPOIIeCCaMH.

Cnucox Aur:

1. Kadapos B.B. MeTops! KnbepHETHKH B XUMUU U XUMUYECKOM TEXHOAOTHH. MOCKBa, H3AATEABCTBO

Xumun, 1968. 379 c.

2. DBoarsackuii B.I. MareMaTuuecKkyie METOABI OITUMAABHOTO yTipaBAeHUs. Mocksa, Quamarrus, 1966. 220 c.

3. H6parumos Y.1I1., Gabaes A. I1. HayuHbIe OCHOBBI U IPAKTHIECKHUE 3AAAUH XUMIIECKOM KIOEePHETHUKI.

baky, 2015. 388 c.

29



Contents

Section 1. Biology. .. vuueinutiiiineiieiiieiieeieieneineeseseasssssensssscsnssssssnssnncans 3
Kuzmetov Abdulakhmet Raymberdiyevich, Abdinazarov Xasanboy Xolignazarovich

Ecological-faunistic characteristic of reservoirs’ zooplankton in Uzbekistan........................... 3
Section 2. Information technology ........ccoviuiiiiiiiiiiiiiiiiiiiii ittt ittt 7

Markov Evgenii Albertovich
Development of recommendations for creation of databases and DBMS for an

administrator of amini-hotel....... ... .. 7
Section 3. Mechanics .. .vviuutiiiiteiiiteiiieeeiieeieneeesneessneeesassssnssssnssennssanns 11
Marchenko Andrii Petrovych, Hamzah Omar Adel, Hamzah Ali Adel

Using of exhaust gas from diesel power plant to get additional power using Rankine cycle ............ 11
Section 4. Agricultural Sciences ........oiuiiiiiiiiiiiiiiiiii it ittt 18

Irnazarova Nilufar Ismatullaevna, Irnazarov Shukhrat Ismatullaevich,
Ishmukhamedova Rano Chorievna, Hasanova Rokhila Zikiryaevna
Effective norms and ratios of mineral fertilizers in grain growing in the south of Uzbekistan............ 18

Section 5. Technical SCIENMCES. « vt vvtitenteeeeeeeeeeeeeeeeseeaeeessessssossesssesssosseasneas 21

Grubich Tatiana Yurievna, Sennikova Anastasia Alexandrovna
The development of the system architecture for the Pension Fund for Abinsk district,
Krasnodar region ...........oouiuiii i 21

Section 6. Chemistry ...ooviiiiieeeriiiiiieeeeiiiieeeeeessnaeesesssssssscssnssscosesnnances 26

Ramazanova Elmira Mamedemin, Guseynova Elmira Baghatur,
Mustafayeva Rena Eldar, Mamedov Elbrus Alihuseyin
The role of mathematical modeling in chemical cybernetics ..., 26



