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CHEMICAL SCIENCES

TECHNOLOGY OF AMMONIUM NITRATE BASED ON AMMONIUM
NITRATE MELT AND VERMICULITE
Jabbarbergenov M.J.}, Madenov B.D.?, Mamataliyev A.A.%, Namazov Sh.S.*
(Republic of Uzbekistan)

1Jabbarbergenov Madiyar Jollibayevich - Basic doctoral student (PhD),
2Madenov Berdimurat Dauletmuratovich - Head of the Department of Chemical Technology, Candidate of
Technical SCIENCES (PHD), ASSOCIATE PROFESSOR,
KORAKALPOK STATE UNIVERSITY NAMED AFTER BERDAKH,
NUKUS, REPUBLIC OF KARAKALPAKSTAN,
3Mamataliyev Abdurasul Abdumalikovich — Doctor of technical sciences, professor, Chief Researcher,
4Namazov Shafaat Sattarovich — Professor, doctor of technical sciences, academician, Head of laboratory,
INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY, ACADEMY OF SCIENCES OF THE
REPUBLIC OF UZBEKISTAN,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: This study investigates a resource-saving technology for producing a complex nitrogen
fertilizer by introducing locally sourced vermiculite into an ammonium nitrate melt at AN:VK mass
ratios of 100:(5-45). Vermiculite, found in substantial reserves at the Tebinbulak deposit in the
Republic of Uzbekistan, was mechanically processed, added to the melt at 170-175 °C, and
granulated, after which the chemical composition and physico-mechanical properties of the
resulting granules were determined. Increasing the vermiculite content reduced the nitrogen
content of the fertilizer from 32.74% to 23.08%, while raising the levels of potassium, calcium,
magnesium, and sodium. The mechanical strength of the granules increased from 2.93 to 10.33
MPa, and the dissolution time in water extended from 72.4 to 148.942 minutes — roughly three
times slower than for fertilizer stabilized with magnesite. The findings indicate that vermiculite is
an effective, low-cost additive for enhancing the strength, moisture resistance, and controlled-
release properties of ammonium nitrate-based fertilizers while simultaneously enriching them with
valuable plant nutrients.

Keywords: ammonium nitrate, vermiculite, complex nitrogen fertilizer, granule mechanical
strength, anti-caking additive, controlled dissolution rate, mineral additive, Tebinbulak deposit.

TEXHOJIOI' S MOJYYEHUS AMMUAYHOM CEJUTPHI HA
OCHOBE PACILIABA AMMUAYHOW CEJIUTPHI U BEPMUKYJIUTA
Jxxab0apoeprenon M.)K.l, Manenos B.I[.Z, Mamarajauesn A.A.3,
Hamasos III.C.* (Pecny0sinka Y30ekucTaH)

Ylocatapbepzenose Maousp Joconnubaesuy - 6azoswiti dokmopanm (PhD),
2Maoenos Bepoumypam [Jaynemmypamoguy - 3a6edyiouuti Kagheopoul XumMudeckoll mexHoI02uu, KaHouoam
MexXHUYecKux Hayk, 0oyenm,
Kapakannakcxuii eocyoapcmeennvlii ynueepcumem umenu bepoaxa,
2. Hyxyc, Pecnybauxa Kapaxannakcmat,
SMamamanues A60ypacyn AGOYMANUKOSUY — QOKMOP MEXHUYECKUX HAYK, NPOGECcop, nasHbILl HAYUHbI
compyOHUK,
*Hamasoe Lllagpaam Cammaposuy — npogheccop, OOKMOp MeXHUYeckux HayK, akademux, 3a8e0yiouyui
aabopamopueil,
Hnemumym obwei u neopeanuyeckoii xumuu Akademuu nayk Pecnybniuxu Y306exucman,
2. Tawrenm, Pecnybnuka Ysoexucman

Annomayun: 6 oannoii pabome ucciedyemcs pecypcocbepe2aiowds MexXHON02Us NOLYHUeHUs.
KOMNJIEKCHO20 A30MHO20 YOOOPeHUs NymeM 66e0eHUsl EPMUKYIUMA MECTHO20 NPOU3BOOCMEA 8
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pacnnae ammuaunoti cenumpwvl 6 maccogom coomuowenuu AN:VK, paenom 100:(5-45).
Bepmuxynum, obuapyscennvlii 6 3mnauumenvruix sanacax Ha mecmopodxcoenuu Tebounbynax 6
Pecnybnuke Yzoexucman, vl nodgepeHym mexanuueckou obpabomxe, 006asien 8 pacnias npu
memnepamype 170-175 °C u epanyruposan, nocie uezo Gvin onpedenen Xumuueckuii cocmag u
QusuKo-mexanuyeckue ceolucmea NOJYYEHHbIX Zpanyi. Yeenuuenue cOOEpIHCAHUsT BEPMUKYIUMA
CHU3UNO codepxcanue azoma 6 yooopenuu c 32,74% oo 23,08%, oonospemenHo nogvicus
codepoicanue Kaus, Kaibyus, MasHus u Hampus. Mexanuueckas npoyHOCmb 2PAnYI YEEeIUUUNACh C
2,93 0o 10,33 Mlla, a epema pacmeopenus & 6ode ygeauuunocv ¢ (2,4 0o 148,942 munym —
NPUMEPHO 6 mMpu pasa MmelleHnee, yem y VOOOpenuu, cmaduIu3UpOSAHHbIX MACHE3UMOM.
Tonyuennvie pesyntomamol CGUOEMENLCMBYIOM O MOM, YMO GEPMUKYIUM AGISeMCs dPhexmuenoi
U Hedopozoll 000a6KOU Olsl NOGbIUEHUST NPOYHOCIMU, G1A2OCHOUKOCHU U KOHMPOIUPYEMO20
661C6800001CO0eHUsL YOOOPEeHU HA OCHOBE AMMUAHHOU Cenumpwbl, OOHOBPEMEHHO 0002awas ux
YEHHbIMU NUMAMETbHBIMU 6eWeCm8amMu Oisk pACHeHU.

Knrwouegvle cnoea. ammuaunas cemumpa, 6epMUKYIUM, KOMNIEKCHOe d30mHoe YyOooOpeHue,
Mexanuieckasi NpoYHOCMb 2pamyi, NPOMUBOCIAUBAIOWAAC 000A6KA, pe2yaupyemas CKOpoCcmy
pacmeopenust, Munepanvras d0ooaexa, Tebunbynaxckoe mecmopodicoeHue.

Introduction. In the context of a steadily growing global population, ensuring food security is
achieved through the intensification of agriculture, specifically through its chemicalization. The
application of mineral fertilizers accounts for an average increase of 40-50% in crop vyields.
Nitrogen, phosphorus, and potassium serve as the primary nutritional elements for plants.
Ammonium Nitrate (AN) is one of the most essential nitrogen fertilizers, produced both for
domestic consumption and for export. Currently, a critical task is the improvement of the
commercial properties of AN, specifically the elimination of its caking tendency and explosive
hazards. To this end, active scientific research is being conducted to select highly effective
additives that reduce caking while enhancing granule strength and thermal stability. Globally, there
are numerous developments and technologies focused on enriching ammonium nitrate with
substances that ensure its safety and enhance its beneficial properties for the soil. The incorporation
of nutritional elements into ammonium nitrate specifically phosphorus, potassium, calcium,
magnesium, and micronutrients serves to improve the fertilizer's physicochemical and consumer
properties while simultaneously increasing its agrochemical efficiency. While natural minerals such
as bentonite, glauconite, and phosphorite are commonly utilized, it is considered expedient to study
the modification of ammonium nitrate by adding vermiculite, a promising yet under-researched
mineral.

Vermiculite is a natural mineral with a layered structure, characterized by high porosity and
thermal resistance. The introduction of vermiculite into the ammonium nitrate melt yields the
following results:

o Increases the mechanical strength of the granular product.

¢ Reduces the moisture absorption rate (imparting hydrophobic properties).

e Extends the dissolution period of the fertilizer in the soil, thereby reducing the leaching of
nutrients.

In order to reduce the cost of the fertilizer and develop a resource-saving technology, we
focused on improving the commercial properties of ammonium nitrate by incorporating locally
sourced vermiculite-processed via mechanical methods-directly into the ammonium nitrate melt. In
the Republic of Uzbekistan, significant reserves of vermiculite are located at the Tebinbulak
deposit, situated 16 km northwest of Karatau village in the Kara-uzak district near the city of
Nukus. The total reserves are estimated at 1332620 tons. We determined to investigate the process,
composition, and specific properties of complex nitrogen fertilizers with enhanced commercial
characteristics by incorporating processed vermiculite (VK) into ammonium nitrate melt at mass
ratios of AS: VK = 100:(5-45).

Materials and Methods. Laboratory experiments were conducted as follows: first, a specific
weight of ammonium nitrate (AN) was placed in a stainless steel beaker and melted using an
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electric furnace. Subsequently, processed vermiculite was added to the AN melt in weight ratios of
AN: VK = 100:(5-45). The vermiculite-nitrate mixture was stirred at a temperature of 170-175°C
for 10 minutes and then poured into a granulator with a nozzle pore size of 1.2 mm. Starting from
the 10th floor of the building, pressure was applied to the upper part of the granulator using a
standard manual pump to spray the melt downward. Due to contact with cold air during the fall,
granules with a size of 1-5 mm were formed and collected on a plastic film spread on the ground
floor. The granules prepared in this manner were collected, and their composition and specific
properties were determined using established analytical methods.

Results. It was observed that as the mass fraction of VK added to the AN melt increases, the
nitrogen content in the compound fertilizer decreases from 32.74% to 23.08%. Conversely, the
concentration of essential plant nutrients specifically potassium, calcium, magnesium, and sodium
was found to increase accordingly: potassium from 0.257% to 1.706%, calcium from 0.816% to
4.897%, magnesium from 0.499% to 1.502%, and sodium from 0.109% to 0.739%. It was further
observed that increasing the mass fraction of VK from 5 g to 45 g per 100 g of ammonium nitrate
melt led to an increase in the mechanical strength of the compound nitrogen fertilizer granules from
2.93 to 10.33 MPa, and an extension of the total dissolution time in water from 72.4 to 148.942
minutes. For comparison, these figures stand at 1.60 MPa and 48.60 minutes for magnesite-
stabilized AN granules.

Discussion. Thus, increasing the mass fraction of VK significantly enhances the strength of the
compound nitrogen fertilizer granules and has a positive effect on reducing granule porosity and
diesel oil absorption. Furthermore, it was determined that the AN granules with the studied VK
additive dissolve in water much more slowly (approximately 3 times slower) than those with
magnesite additives; the presence of VK in the nitrate ensures the gradual release of nitrogen from
the granules. This effect is consistent with the layered, highly porous structure of vermiculite
described above, which restricts moisture penetration into the granule and thereby slows nutrient
leaching, supporting its use as a means of improving the agrochemical efficiency of ammonium
nitrate-based fertilizers.

Conclusion. The incorporation of locally available vermiculite into ammonium nitrate melt at
AN:VK mass ratios of 100:(5-45) is a practical, resource-saving way to obtain a complex nitrogen
fertilizer with improved commercial properties. The resulting granules combine higher mechanical
strength and slower, more controlled dissolution with additional plant-available potassium,
calcium, magnesium, and sodium, making vermiculite a promising local additive for further
development of anti-caking, agrochemically enhanced ammonium nitrate-based fertilizers.
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NPS-FERTILIZERS BASED ON AMMONIUM NITRATE, RAW
PHOSPHORITE FLOUR AND PHOSPHOGYPSUM
Ruziyeva O°.M.}, Bozorov 1.1, Mamataliyev A.A.> (Republic of Uzbekistan)

*Ruziyeva O ‘giloy Mamatraimovna — Basic doctoral student (PhD),
2Bozorov Ikrom Iskandarovich — Acting Associate Professor, Doctor of Philosophy in Technical Sciences
(PhD),

DENOV INSTITUTE OF ENTREPRENEURSHIP AND PEDAGOGY, DENAU,
*Mamataliyev Abdurasul Abdumalikovich — Main Scientific Researcher, Doctor of Technical Sciences,
Professor,

INSTITUTE OF GENERAL AND INORGANIC CHEMISTRY OF THE ACADEMY OF SCIENCES OF THE
REPUBLIC OF UZBEKISTAN, TASHKENT,

REPUBLIC OF UZBEKISTAN

Abstract: In this scientific study, the process of obtaining samples of granular complex nitrogen-
phosphorus-sulfur fertilizers was investigated by introducing phosphorite flour (PhF) from the
“Kyzylkum” deposit (Navoi) and the technogenic waste phosphogypsum (PG) into the melt of
ammonium nitrate (AN). The mass ratio of AN : PhF ranged from 80 : 15 to 98 : 1.
Phosphogypsum (PG) was added in amounts of 1, 3, and 5% of the total mass of the AN and PhF
mixture. The melt of the fertilizer samples was granulated using the prilling method in a tower-type
granulation unit. The chemical composition and granule strength of ammonium nitrate samples
containing PhF and PG additives obtained by this method were determined. It was found that with
an increase in the amount of PhF and PG introduced into the ammonium nitrate melt, the total
nitrogen content (N) in the product decreased from 34.1% to 28.0%. However, at the same time,
the contents of phosphorus, sulfur, and calcium increased from 0.192% to 2.739%, from 0.52% to
2.67%, and from 0.82% to 8.97%, respectively. At the studied mass ratios of AN : PhF : PG, the
strength of fertilizer granules increased from 4.11 to 10.28 MPa. The high strength of ammonium
nitrate granules containing PhF and PG indicates their improved thermal stability.

Keywords: ammonium nitrate, phosphate rock, phosphogypsum, decarbonization, chemical
composition and strength of granules.

NPS-YJIOBPEHUSI HA OCHOBE AMMUAYHOM CEJIUTPHI,
PSATOBOM ®OCP®OPUTHOM MYKH Y ®OCHOTUIICA
Py3ueBa Y.M.l, bo3opos I/I.I/I.Z, Mamaraiunes A.A.2
(Pecnybsimka Y306ekucraH)

1Py3uega Yeunoti Mamampaumosna — 6a3oswiii 0okmopanm,
2Bosopos Hxpom Hckandaposuy — ucnonusiouuii 0683aHHocmu doyenma, 0okmop Guiocopuu no
mexnuueckum naykam (PhD),

Hucmumym npeonpunumamenscmea u heoazozuxku um. [enosa, 2. Jlenay
SMamamanues A 60ypacyn AbOymanuxosuy — 21asHulll HAYUHbIL COMPYOHUK, OOKMOPAHM, OOKMOP
MeXHUYeCcKux HayxK, npogeccop,

Hnemumym obweui u neopeanuuecxou xumuu AH PY3, . Tawxenm,

Pecnybnuka Y3bexucman

Annomayusn: 6 OanHOU HAYYHOU pabome UCCIE008aH Npoyecc NOAYHeHus 00pasyos
SPAHYIUPOBAHHO20 KOMNIEKCHO20 A30MHOpOCchopHocepro2o yO0obpenuss nymem 000a8ieHUs.
docgopumnoco myxa (OM) mecmopooicoenus “Koizviikym” (Hasou) u mexumocennoco omxooa
gocoeunca (DOI) k naasy ammuaunoi cenumput (AC) npu maccosom coomuouwenuu AC : @M om
80 : 1500 98 : 1. A gpocpocunc oobasnsinu 6 koruuecmese 1, 3 u 5% om obweii maccor cmecu AC u
@M. Pacnnae 06paszyoe  yOoOpeHUll  cPAHYIUPOBATUCH — MEmMOOOM  NPULTUPOBAHUS 8
SPAHYTAYUOHHOM Ycmpoticmee OauenHoeo mund. Onpedenenvl cocmas U NPOYHOCMb ZPAHYI
obpasyos AC ¢ dobaskoit ®U u @I, noryuennvix maxum cnocobom. Ilpu ysenuuenuu Koauvecmea
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DM u @I, 6xooawezo ¢ nnaea AC crusicaemces konuuecmso N,g, 6 npooykme c 34.1% 0o 28.0%,
HO ¢ Opy2oll CmMOpOHbL NOKA3AHO, YMO KOAuuecmso gocgopa, cepa u Kanvyus y8eaudusaemcs ¢
0,192 00 2.739%, ¢ 0,52 00 2.67% u ¢ 0,82% 0o 8.97% coomeemcmeenno. Ilpu uccredosarnmvix
coomnowenusx AC : @M : @I npounocmo epanyn npodykma yeenuuusaemcs om 4.11 oo 10.28
Mlla. Bvicokas npounocms epanyn ©OM u @I codepocaweii.  amMmuauHon ceaumpol
ceudemenbcmeyem o e€ mepMudeckol CmabuibHOCmu.

Knrwuesvte cnosa: ammuaunaa cenumpa, ocgopumosas myka, gocgozunc, oexapbonusayus,
XUMUYECKUL COCMA8 U NPOYHOCHb 2DAHYIL.

Introduction. Ammonium nitrate (AN — NH4NQO,) is one of the most widely produced nitrogen
fertilizers in the world, and its agrochemical effectiveness becomes evident very rapidly when
applied to various soil types and agricultural crops. Therefore, ammonium nitrate is also referred to
as a universal and highly concentrated nitrogen fertilizer. According to data from the International
Fertilizer Association (2007), its global production capacity reached 43 million tons per year. In
Uzbekistan, approximately 2 million tons of AN are produced annually at the joint-stock
companies Maxam-Chirchiq, Navoiyazot, and Farg‘onaazot. However, AN has two significant
drawbacks. The first is the caking tendency of AN granules packed in polyethylene bags during
storage, which leads to the formation of a monolithic mass. The second drawback is its high
explosion hazard [1]. The problem of caking of ammonium nitrate granules has been partially
solved by introducing various inorganic modifying additives into its composition, such as
ammonium or magnesium sulfate, sulfate-phosphate, sulfate-phosphate-borate, caustic magnesite,
or brucite [2].

However, the issue of its explosive hazard still remains unresolved. This is because NH;NO;
can exhibit reducing properties in the presence of strong oxidizing agents, and oxidizing properties
in the presence of strong reducing agents. Currently, ammonium nitrate producers are facing an
urgent challenge: the need to develop nitrogen fertilizers based on AN that retain high
agrochemical efficiency, increase the mechanical strength of granules, and exhibit greater
resistance to external influences, thereby reducing the risk of explosion. According to technical and
scientific literature as well as patent materials, the following compounds can be cited as inorganic
additives capable of reducing the explosive properties of ammonium nitrate: Carbonate-containing
compounds obtained from natural sources or processing (limestone, dolomite mineral, calcium
carbonate, chalk); Potassium-containing compounds (potassium chloride, potassium sulfate);
Inorganic compounds containing the ammonium cation, such as ammonium sulfate, ammonium
ortho- and polyphosphates; Ballast materials that improve the rheological properties and
mechanical dilution of ammonium nitrate, including natural gypsum, phosphogypsum, gypsum,
and other inorganic substances [3].

At the Russian enterprises Kemerovo “Azot”, Kirovo-Chepetsk Chemical Combine, Rossosh
“Minudobreniya”, and Novgorod “Acron” Joint-Stock Companies, the production of thermally
stabilized ammonium nitrate has been established by introducing phosphorus-containing inorganic
additives (phosphoric acid or mono- and polyammonium phosphates) into the composition of
ammonium nitrate [4, 5]. The main disadvantages of this method include corrosion caused by
fluorine contained in phosphoric acid, as well as blockage of equipment pipelines due to the
precipitation of iron, aluminum, magnesium, and calcium salts.

In 2002, at OJSC “Cherepovets Azot”, the industrial production of a granulated complex
nitrogen-phosphate fertilizer (NPF) containing 32.3% nitrogen and 5.2% phosphorus was
introduced. This product was obtained by adding a liquid complex fertilizer based on
superphosphoric acid containing mono- and polyammonium phosphates to the AN-melt [6, 7].
Although this method reduces the explosive hazard of AN, it has certain disadvantages. During the
mixing of the liquid complex fertilizer with AN, precipitates are formed, which causes difficulties
during the evaporation and granulation stages of the process. In addition, phosphoric acid is not
produced in Uzbekistan. Therefore, the search for suitable phosphorus-containing raw materials for
the thermal stabilization of AN is ongoing. Therefore, in 2007, at JSC “Navoiyazot” located in the
Navoi region of Uzbekistan, the production of nitrogen-phosphate fertilizer (NPF) was introduced.
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This fertilizer was obtained by adding Kyzylkum phosphorite flour to the ammonium nitrate melt
and granulating the resulting phosphate-nitrate melt using the prilling (spraying) method from a
tower. According to the approved technical specification (TS 6.1-00203849-111:2007) for the
production of NPF, the obtained complex nitrogen-phosphorus fertilizer contains 22-28% nitrogen
and 1-6% phosphorus. In 2011, 110.6 thousand tons of NPF were produced [8-10].

Compounds containing ballast materials (natural gypsum and phosphogypsum) are also
considered promising for improving the consumer properties of AN [11-14]. In these studies, a
technology for producing thermally stabilized nitrogen fertilizers based on AN was developed by
introducing phosphogypsum dihydrate, hemihydrate, and natural gypsum into the AN-melt.
Modified AN with gypsum additives exhibits significantly higher thermal stability compared with
“pure” AN without additives. In particular, the activation energy for pure AN was determined to be
160 kJ/mol, whereas for AN containing phosphogypsum additives the maximum value reached 240
kJ/mol.

Objects and methods of research. In laboratory conditions, we decided to investigate the
process of producing nitrogen-phosphorus-sulfur-containing fertilizers by simultaneously
introducing two promising additives into the AN-melt: Central Kyzylkum phosphorite flour (PhF)
and phosphogypsum (PG), which is a technogenic waste generated during the production of
extraction phosphoric acid at JSC “Ammofos-Maksam.” Approximately 80 million tons of
phosphogypsum waste have accumulated within the territory of JSC “Ammofos-Maksam.” This
PG exists mainly in the form of calcium sulfate dihydrate (CaSO,4 2H,0) and contains 18-20%
moisture, therefore it was first thoroughly dried. After that, its chemical composition was
determined.

The results showed that PG contains 1.59% P,Oxy, including 1.48% P,0s,,. and 1.12%
P2Osys; 37.47% CaOyy, including 19.08% CaO,, and 11.26% CaO,s; and 54.49% SOz,
including 27.40% SO3,,,, and 16.88% SOz,

This PG exists in the form of calcium sulfate dihydrate (CaSO,4-2H,0) and contains 18-20%
moisture, therefore it was first thoroughly dried. Subsequently, its chemical composition was
determined and found to be as follows: P,Osir. — 1.59%; PyOsaya. — 1.48%; P,0ss. — 1.12%; CaOygt.
— 37.47%; CaOy,a. — 19.08%; CaOys, — 11.26%; SOsior. — 54.49%; SOzqye. — 27.40%; SOgps. —
16.88%.

The PhF had the following chemical composition (wt.%): P,Os - 17.76; CaOyo, — 47.51; MgO
- 1.79; CO, — 17.02; Fe,03 — 0.73; Al,O3 — 0.95; insoluble residue — 5.27; PyOsa, — 3.15;
P,Os4va/P20si0t = 17.74. The particle size distribution was as follows: (+1 mm) - 1.8%; (—1+0.63
mm) - 3.4%; (-0.63+0.4 mm) - 7.4%; (—0.4+0.315 mm) - 11.3%; (=0.315+0.25 mm) - 4.4%;
(=0.25+0.16 mm) - 2.4%; (—0.16+0.1 mm) - 18.4%; (=0.1+0.05 mm) - 8.8%; (—0.05 mm) - 2.5%.
In order to ensure effective filling of pores and microcracks in the granules of “pure” grade
NH;NO;, both PF and PG were preliminarily ground to a particle size of 0.25 mm. The laboratory
experimental studies were carried out as follows. First, a pre-weighed amount of “pure” grade
NH,NO; was placed into a metal cup reactor and melted at a temperature of 170°C using an electric
heater PhF was added to the AN-melt in such an amount that the AN : PhF ratio in the mixture
varied from 98 : 1 to 80 : 15. PG was then introduced in amounts of 1, 3, and 5% of the total mass
of the AN and PhF mixture. At a temperature range of 165-170°C, the resulting phosphate-gypsum-
nitrate melt was thoroughly mixed for 10 minutes, after which it was poured into the granulator.
The granulator consisted of a stainless-steel cylindrical vessel with a perforated bottom plate
having holes with a diameter of 1.2 mm. Pressure was created in its upper part using a manual
pump, and the melt was sprayed from the 11th floor of the building onto a polyethylene film spread
on the ground. The granules obtained by the prilling method were cooled, and the commercial
fraction of 2-3 mm was separated using a sieve. The mechanical strength of the fertilizer granules
was determined according to GOST 21560.2-82 [15]. After that, the nitrogen-phosphorus-sulfur
fertilizers were ground and their chemical composition was analyzed. The total nitrogen content in
the products was determined by the Kjeldahl method [16], the SO3% ion content by the gravimetric
method, the various forms of P,Os by the differential method, and the various forms of CaO by the
complexometric method [17]. The CO, content was determined volumetrically by the
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decomposition of carbonates with hydrochloric acid. The degree of decarbonization of the raw
materials was calculated based on the change in the CO, content.

The results are presented in Tables 1 and 2 and in Figure 1.

Results and their discussion. As can be seen from Table 1, when the AN is mixed with
phosphorite flour from the Kyzylkum deposit, activation of the latter occurs, i.e., the conversion of
non-available P,Os into forms available for plant uptake. If the relative content of citric acid-soluble
P,0s.. in the initial phosphorite flour was 17.74%, then in the obtained products this value ranges
from 68.28 to 89.96%, depending on the ratio of the components used. With an increase in the
amounts of phosphoarite flour and phosphogypsum introduced into the AN melt from 1 to 15 g and
from 1 to 5 g, respectively, per 80-98 g of AN, the total nitrogen content in the fertilizer decreases
from 34.1 to 28.0%. At the same time, the contents of P,Os: and SOs; increase from 0.195 to
2.739% and from 0.52 to 2.67%, respectively. The relative contents of citric acid-soluble forms of
P,0s and CaO decrease from 89.96 to 68.28% and from 92.79 to 71.85%, respectively. The values
of the relative contents of available forms of P,0s, SO;, and CaO indicate that the gypsum-
phosphate component in ammonium nitrate can be considered a highly effective nitrogen-
phosphorus-sulfur fertilizer. Such NPS-fertilizers can be applied on various soil types and for all
agricultural crops.

Table 1. Chemical composition of NPS-fertilizers obtained based on ammonium nitrate melt, phosphorite flour
and phosphogypsum.

PG P,O CaOo
Mass ratio content in Component content, wt.% /PZZOS::t /CaOa\tljt', /%Z%WS‘
AN : PhF mixture, citric citric Py tot.
% N | POstwt | SOz CaOt. acid, % | acid, % 0
98:1 1 34.1 0.192 0.52 0.82 89.96 92.79 52.76
96 :1 3 334 0.223 1.61 1.57 89.69 92.64 55.18
94:1 5 32.7 0.255 2.68 2.32 89.35 92.35 60.25
96:3 1 334 0.546 0.53 1.80 84.86 88.80 46.53
94:3 3 32.6 0.578 1.62 2.53 84.62 88.58 50.81
92:3 5 32.1 0.609 2.69 3.26 84.43 88.12 53.12
94:5 1 32.7 0.901 0.52 2.72 82.78 84.95 38.69
92:5 3 32.1 0.931 1.61 3.46 82.63 84.72 43.53
90:5 5 313 0.965 2.68 4.23 82.30 84.41 49.16
92:7 1 32.0 1.256 0.51 3.68 78.83 81.86 31.75
90:7 3 313 1.287 1.61 441 78.67 81.34 35.68
88:7 5 30.6 1.319 2.69 5.17 78.46 80.97 40.51
89:10 1 31.0 1.788 0.52 5.09 73.88 78.80 26.39
87:10 3 304 1.821 1.61 5.85 73.55 78.42 31.45
85:10 5 29.6 1.852 2.68 6.59 73.14 78.16 35.84
84 :15 1 29.3 2.674 0.53 7.48 69.23 72.79 19.57
82:15 3 28.5 2.707 1.60 8.23 68.96 72.24 24.26
80:15 5 28.0 2.739 2.67 8.97 68.28 71.85 28.45

The appearance of the water-soluble form of CaO in the products indicates that, due to its acidic
nature, ammonium nitrate at elevated temperatures partially decomposes calcium carbonate present
in the phosphorite flour, resulting in the formation of calcium nitrate:

2NH/4NO; + CaCO5; —> Ca(N03)2 + 2NH; + CO, + H,0.

Fig. shows the dependence of the degree of decarbonization of PhF from the Kyzylkum deposit

and PG on the mass ratio of AN : PhF : PG in the melt.
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Fig. 1. Degree of decarbonization of phosphate raw materials as a function of the AN : PhF : PG ratio.

The essence of the activation of PhF and PG by the AN melt lies in the destruction of the
structure of the gypsum-phosphate-containing mineral, namely the deformation of its crystal lattice
without decomposition. As a result, the relative content of plant-available forms of P,Os and CaO
in the fertilizer increases. The partial decomposition of CaCO; with the release of gaseous products
also contributes to the deformation of the crystal lattice of the phosphate mineral. Table 2 presents
the values of the mechanical strength of nitrogen-phosphorus-sulfur fertilizer granules depending
on the mass ratio of ammonium nitrate melt, phosphorite flour from the Kyzylkum deposit, and
phosphogypsum. It can be seen that with an increase in the amount of phosphorite flour from 1 to
15 g and phosphogypsum from 1 to 5 g in 80-98 g of ammonium nitrate melt, the granule strength
increases from 4.11 to 10.28 MPa, which is significantly higher than the strength of granules of
pure ammonium nitrate.

Table 2. Granule strength and dissolution rate in water of NPS-fertilizer samples obtained from AN melt,

PhFand PG.

Mass ratio PG content in Granule strength
AN : PhF mixture, % kg/granule kg/sm? MPa
NH;NO,, grade “pure” 0.67 13.50 1.32
98:1 1 2.08 41.93 4.11
96:1 3 2.15 43.34 4.25
94:1 5 2.29 46.16 453
96:3 1 2.16 43.54 4.27
94:3 3 2.58 52.01 5.09
92:3 5 2.84 57.25 5.61
94:5 1 2.79 56.24 5.51
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92:5 3 3.25 65.52 6.42
90:5 5 3.76 75.80 7.43
92:7 1 2.82 56.85 5.57
90:7 3 3.93 79.29 7.76
88:7 5 4.07 82.05 8.04
89:10 1 3.20 64.51 6.32
87:10 3 4.15 83.66 8.20
85:10 5 4.35 87.69 8.59
84:15 1 3.44 69.35 6.79
82:15 3 4.72 95.15 9.32
80:15 5 5.20 104.83 10.28

We consider the most optimal option for obtaining stabilized ammonium nitrate in the form of a
nitrogen-phosphorus-sulfur fertilizer to be the introduction of 15 g of phosphorite flour and 5 g of
phosphogypsum into 80 g of ammonium nitrate melt. Under these conditions, a fertilizer is
obtained containing 28.0% nitrogen, 2.739% P,0s. and 2.67% SOs The relative content of the
citric acid-soluble form of P,0s,,. is 68.28%, while the relative content of the available form of
CaOqava) reaches 71.85%. The granule strength of this fertilizer is 10.28 MPa.

Conclusion. Thus, phosphorite flour from the Kyzylkum deposit and phosphogypsum can be
considered highly promising additives both for ensuring the thermal stability of ammonium nitrate
and for producing nitrogen-phosphorus-sulfur fertilizers with a high content of available forms of
P,Os, SO, and CaO. This will significantly expand the raw material base for the production of
highly efficient nitrogen-phosphorus-sulfur  fertilizers with improved chemical and
physicochemical properties.
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Abstract: In this article, the author proposes a method for initializing the weights of multilayer
perceptrons based on the "general task™ (the average values of the training sample) in order to
create task-specific weights during their initialization. The equal contribution method and the
random filling method with a compensator are presented for determining the values of the weight
coefficients. This approach reduces the training time and can be used for simplified creation of
pre-trained models. An experimental test on the task of determining the number of active signals
from three sources demonstrated the practical feasibility and suitability of the proposed method.
The effectiveness is confirmed by integral estimates of accuracy and error, as well as by the
estimate of the average increase in accuracy and decrease in error, when compared with the
Xavier method.

Keywords: multilayer perceptron, deterministic weight initialization method, average task,
unfolding, equal contribution method, random filling method with compensator, Xavier, linear
equations of weight matrices, symmetry in weight matrices.

JETEPMUHUPOBAHHBINA METO/]I THUIIUAJIU3AIIMU BECOB
CBSI3EM MHOI'OCJIOMHOI'O NEPIIEIITPOHA HA OCHOBE
CPEJJHUX 3HAYEHUHN OBYYAIOIIIEN BBIFOPKH
Yaiiko B.U. (Poccuiickas Penepanus)

Yaiixo Bradumup Hseanosuy — unen mesicoyHapooHo20 Kaopogozo pe3epsd
Medsrcoynapoouwlii HayuHo-ucciedo8amenvcKull uncmumym npooaem ynpaeienus (MHUHUIIY),
IIpoepammucm,

000 «CubupsTexnoCucmemay,

2. Hosokysneyx

Annomayus: 6 OanHoOlU cmambe asmop npeoiazdaem Memood UHUYUAIUIAYUU 6€CO8 CBS3ell
MHO2OCNIOUHBIX NePYENnmpoHO8 HA OCHOBe «obwjell 3a0auuy» (CpeOHux 3Hayvenull obyyaiowel
6bI00PKU) € Yenvblo CO30ANHUS AOANMUPOSAHHBIX NOO 3A0AYy 8eCO8 60 6PEMsl UX UHUYUAIUIAYULU.
Ipedcmasinenvl Memoo pasHvix 6KIAO0E U MEMOO CIYHAUHO20 3ANOIHEHUSL C KOMHEHCAMOPOM OISl
onpeoenenus 3HAYEHULl 6eCO8bIX KOIpPuyuenmos. Jlannviti nooxo0 no3680asem COKPAMUms
BpeMEHHble 3ampamyvl HA 00yueHue U MOJCem UCNOAb308aMbCsi Ol YNPOUEHHO20 CO30aHUS.
npedoOyuenHbIX Mooenell. IDKCNepUMEHMAlbHas NposepKa Ha 3a0ade onpeodeieHuss Hucia
AKMUBHBIX CUSHANIO8 U3 MPEX UCMOYHUKOS NOKA3GLA NPAKMUYECKYIO Pednu3yeMocms U
NPUCOOHOCMb K UCTOBL308AHUIO Npediazaemozo memood. IDgexmusnocms noomeepicoena
UHMESPATIbHLIMU OYEHKAMU MOYHOCMU U OWUOKY, d MAK Jice OYEHKOU CPeOHUX RpUpaujenus
MOYHOCIU U CHUICEHUSI OWUOKU, NPU CPABHEHUU ¢ Memodom Xavier.

Kniouesvle cnoea: MHO20CIOUHBII NePYENMPOH, OeMEePMUHUPOSAHHBIL MEMO0 UHUYUATUZAYUU
6ecosblx KOIDDuyueHmos, cpeoHss 3a0aua, pa3eepmKd, Memoo pPAGHLIX GKIA008, Memoo
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CYUALHO20 3ANOTHEHUSI ¢ KOMNEHCAmopoMm, Xavier, JUHElHbie YDAGHEHUS MAMpUly 6eCo8blx
KO3 uyuenmos, cummempusi 6 Mampuyax 6ecosblx Ko3Gouyuenmos.

Beenenne

CeromHs pas3nuuHble BUABI HEHPOHHBIX CETEH BCE IIUpPE HCIONB3YEeTCS YeOBEKOM, Kak B
podeCCHOHANBHON NEATENFHOCTH, TaK U B MOBCEJHEBHON XHM3HU. POCT CIIOKHOCTH penIaeMbIX
HEWPOHHBIMU CETSAMH 3a/ad NMPHUBOJUT K POCTY CIOXXHOCTH WX OPraHM3alMd U TPeOOBaHUH K
BBIYHCIUTEIBHBIM pecypcaM. JJaHHOe 00CcTOATENBCTBO TPeOyeT OT nccieoBaTeIeh pa3padbaTsBaTh
6oee mpocThie M 3G (PEKTUBHBIE METOIBI PEATH3ALNN 1 00yUCHHST HEHPOHHBIX CETEH.

OmanM ©3 (yHIAMEHTANBHBIX BONPOCOB, BIHUSIOIIAX Ha TPOCTOTY ¥ 3(P(PEKTUBHOCTH
HEWPOHHBIX CETEH, SBIAETCA YCTAHOBKA HAYaJIbHBIX 3HAYEHHH BECOBBIX KOI(P(PHUIIMEHTOB
(vHMnManu3anus). BenencTBre OTCYTCTBHS YETKOTO HMOHMMAHMS MEXaHWU3Ma B3aUMHOTO BIIMSHHS
HEWpOHOB JpPyT Ha Jpyra B mporecce QyHKIHMOHUPOBAHUS HEHPOHHOH ceTn («mpobiiemMa 4epHOro
SIIUKA») MOJABJIIONee OOIBIIMHCTBO aIrOPUTMOB MHUIMATU3AIMM OCHOBAHBI Ha CIy4alHOCTH
(reHepaTopax ciydaifHbIX uncen). Takue moAXoabl BO3JIAaratoT BEICTpAaUBAHUE B3aMMHOT'O BIIMSHHS
HEHpOHOB Ha MEXaHU3MBl OOYYEHHsS, UYTO NPHUBOIUT K YBEIHUYEHUIO KOJIMYECTBA HTeparui
aNropuT™Ma 00y4YeHusl.

Hanmmume MeToma  ETEpMUHHMPOBAHHONW — MHMIMAIM3ALMHM  BECOBBIX  KO3((HUINCHTOB,
o0ecreunBaroNIero HHAHAIN3AINIO aIalTHPOBAHHBIX I10]] 33/1a4y BECOB, O3BOJISET 3HAUUTEIHHO
COKpaTUTh BPEMCHHBIC 3aTpaTbl Ha oOOydeHHe. Pe3ynbrar Takod WHHIMAIM3AUK MOXET
paccMaTpuBaThCs Kak MpegoOydeHHas Moenb. TakuM METOIOM SIBIISETCS MpeiaraeMblil aBTOpOM
JIETEPMHUHAPOBAHHBIN METOJ] MHUIMAIN3AIMA BECOB CBS3€Hl MHOTOCIOWHOTO MNEpIENTpOHA Ha
OCHOBE CpeTHHX 3HaueHUH 00yyaronei BHIOOPKH.

Leabr naHHOW pabOTHI 3aKIIOYAECTCS B PACKPBHITUM M JEMOHCTpauuu AS(PQPEKTUBHOCTH
IIpeIaraeéMoro MeToAa.

3agauaMm B JaHHOI paboTe SBISIOTCS:

1. PackpbITh JOT'HKY IpeAIaraeMoro MeToaa;

2. PackpbITh alropuT™M NpeiIaraeMoro MeTo/ia;

3. IlpuBecty pe3ynbTaThl 3KCIEPUMEHTa, OATBEPKAAIONIET0 3 PEKTUBHOCTD MPEATaraeMoro
MeTo/a.

AKTYaJabHOCTD JJaHHOW paboThl JaHHOH paboThl 00YCIIOBICHA HEOOX0IMMOCTBIO COKPAIICHHS
BBIYHMCIIUTENBHBIX 3aTPaT IIPU 00YUCHHUH IITyOOKHUX apXHUTEKTYP.

HoBu3na paHHOW paboOTBI COCTOMT B  pa3pabOTKe JAETEPMUHHPOBAHHOTO  METOAA
MHHIUATIM3AIHA BECOB CBS3€H MHOTOCIOMHOTO IEpLENTPOHa, OCHOBAHHOTO HAa OCHOBE CPEIHUX
3HAa4YCHUAX 00yUaromeil BRIOOPKH.

OO0BbeKTOM HCCIIeIOBaHHs SIBJISIETCS METOJbl WHHMIMAIM3alUM BECOBBIX KOA(QHUIIHEeHTOB
MHOTOCJIOMHBIX HEPIETITPOHOB.

IIpenMeToM HcclieOBaHUS SBISETCA JCTEPMUHUPOBAHHBIM METOA WHHUIMAIM3ALMU BECOB
CBsA3el MHOTOCIIOMHOTO MEePIENTPOHa MPH MOMOIIN CPEAHUX 3HAYCHUH 00ydaromiei BEIOOPKH.

IpakTHyeckasi 3HAYMMOCTh 3aKITI0YACTCS B COKPAIICHHH BPEMEHHBIX M BBIYMCIHTEIHHBIX
3aTpaT Ha 00y4eHHe MHOT'OCJIOWHBIX NMEPLENTPOHOB M 0oJiee CIOKHBIX HEHMPOHHBIX CeTeil Ha MX
OCHOBE.

1. Anroput™m BhIYHCIEeHHSI MATPHUI BECOB CBsI3ei

1.1 ®opmyanpoBKka 3a7a4u B TAGJIHMYHOM U MATPHYHOM BHIAX

VYcnoBus 3amaum M oOywaromiass BBIOOpPKa JOJDKHBI OBITH (POPMaNN30BaHBI B TAKOM BHJIE,
KOTOPBII TO3BOJIUT PEATH30BAThH UX MPH ITOMOIIN MaTEMaTHYECKUX BBIYHCICHUH.

HeiiponHsie ceTH, 11 MPOCTOTH U yI0OCTBA MPOTPAMMHUCTA, PEATH3YIOTCS B BUAE MAaTPUIHBIX
BeruncneHuit. Takum oOpasom, mepen oOydeHHMEM HEHPOHHOW CETH, MPOTPaMMHUCTY HYKHO
HedopMaTbHO COPMYIHPOBAHHYIO 3a7ady W JaHHBIE NMPeoOpa3oBaTh B TaOIMYHBIHN, a 3aTeM U B
MaTpu4HBIHA Buf [1].

B kauecTBe mpumMepa, B paMKax JaHHOH paboThI, OyAeT permaThes ciaeIyromas 3a1a4a:

HmeroTcss Tpu napanienpHbIX UCTOYHMKa curHana: A, B, C. Curnam kaxaoro HUCTOYHHKA
MOXET INpPHHUMaTh ABa COCTOSHUS: «BbIcOKMH» (1) m «uuskuit» (0). Tpebyercst mocTpouTtsb
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MHOTOCJIONHBII NepuenTpoH, KOTOPLI onpeaenseT KOJIN4eCTBO UCTOYHHUKOB, MTOAAIOUINX BBICOKHH
CUTHAN B TEKyLIUIl MOMEHT BPEMEHHU. YUUThIBasA, YTO KOJIMYECTBO MCTOUYHHKOB 3, BXOJHOM CIIOH
MHOT'OCJIOIHOTO TeprenTpoHa OyJeT uMeTh 3 HelpoHa. B pesynbrare ero paboThl TOJDKEH OBITH
BO30Y’K/IeH TOT HEHPOH, MOPSIKOBBIH HOMEP KOTOPOTO PaBEH YUCIY «BBICOKHMX» cUTHanoB. Eciu
«BBICOKHE» CUTHAIIBI OTCYTCTBYIOT, TO Ha BBIXOJI€ BCe HEHPOHBI BbIAAOT curHai 0.

Jnst mpoctoTsl GopManu3yeM [aHHYIO 3a7ady B BHAE TaOIMIBI HCTHHHOCTH, KOTOpas
MIPE/CTaBIICHA B BU/IE TaOIHIBI 1.

Tabnuya 1. Tabauya ucmurnocmu.
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N
<
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JanHyto TabIHIly MCTHHHOCTH JIETKO HPEACTaBUTh B BHE Habopa u3 8 Marpull, I/ie MepBbli
cToNOeIl — 3TO BXOJHBIC NaHHBIE (BEKTOp BXO0Ja), & BTOPOH — pe3ysibTaT paboThl HEpIENTPOHA
(BEKTOp BBIXO[):

010\ /1]1\ 0|1\ /1]0\ /0|1\ /1|0\ /O[O\ /1|0
(0 0)(0 0)(1 0)(1 1><0 0)(0 1)(1 1)(1 0)
010/ \010/ \0l0/ \0l0/ \110/ \110/ \110/ \1l1

1.2 Beryucjienune cpeaneii 3agaun

ITocne Toro, kak 3amaya OblIa CBeACHAa K MaTpULaM, HEOOXOIMMO BBIYHCIUTH «CPEHOHIOIO
3a7a4uy».

CpenHsisi 3a/1a4a — 3TO peNpe3eHTaTHBHAS 3a/laua, cojepkalias B cede NpU3HAKK BCeX 3a/ay U3
oOyuaromeif BEIOOpKH. B Hamem ciydae, Bcex 8 MaTpuil.

C Touku 3p€HUA MAaTE€MaTUKHU, CPpCIAHAA 3aJada — 3TO MaTpulid, 3JIEMEHTHI KOTOpOﬁ PpaBHbI
CpeIHEMY 3HAYE€HHIO COOTBETCTBYIOIIMX 3JIEMEHTOB BCEX MATPUIL U3 00ydarouel BhIOOPKH.

Jlnst  BBIYKMCIIGHUWSI CpEJIHEr0o MOXHO HCIIONb30BaTh JIOObIE CpEAHUE: apupMeTHYecKoe,
reoMeTpuyecKoe, pa3Max, Mojaa, MeauaHa u T.1. i npuMepa, B JaHHOW CTaTbe, MCIOJB3YETCs
cpemHee apupmerndeckoe (popmyna 1).

1w
M;; =NZ(Mk)ij (1)
=1

Brruncnenue cpeaneit 3anaqu:
0+1+0+1+0+14+0+10+14+14+0+14+0+04+0

8 8
0,5[0,375
0+0+1+1;0+0+1+1o+o+o+1;o+1+1+o =0503ﬁ)
0+0+0+0+1+1+1+1[0+0+0+0+0+0+0+1] 0012
8 8

1.3 BoluncijieHne pa3BepTKU NepuenTpoHa
Ha ocHoBe o0mie 3aaun BBIYMCISIOTCS LiEJICBblE 3HAYCHUS! BBIXO/I0B HEHPOHOB BCEX CIIOEB
HEePLENTPOHa — ero pa3BepTKa.
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B kauectBe mpumepa, B HaHHOH craTbe, OyJeT HCIONB30BaThCs 4-X CIIOMHBIA MEPLENTPOH.
Kaxplit ero cioit cocrout u3 3-X HEHPOHOB ¢ QyHKIMEH akTUBaLMK «curmouna». HarmsaHo ero
cXeMa M UCKOMBIE 3Ha4eHUs (pa3BepTKa) MoKa3aHbl Ha PUCYHKE 1.

0,5 ? ? m 0,375

By

W
A

\/
AN

Puc. 1. Cxema nepyenmpona u uckomvle 3HaueHus..

BbruncanTh BBIBOA TEPBOTO CIIOSI JOBOJBHO MPOCTO — MNPUMEHUTH K BXOJHBIM JaHHBIM
(YHKIWIO aKTUBaMK HEHPOHOB. Pe3ynpraTom Oyzaet 3HaueHue ~ 0,62246.

Ecnu ucxoauTh U3 TOTO, 4TO KaXKABIH CIIOW paBHOCHIBHO NPUONMIKAET BXOJsIIEE 3HAaYCHHE K
pe3ynbTaTty, TO 3HAUCHHs BBIXOJOB HEHPOHOB CKPBITBIX CIIOEB BBIUUCISETCS PABHOMEPHOM
JIMHEHHOW WHTEPIIOJSIIMEeH MEXIy BBIXOJOM IEPBOrO CJOS M KOHEYHBIM LEJIEBBIM BEKTOPOM

(popmyrna 2).

. X, — F;
o _ SR BN
DY =F+—— (-1
I'ne:

i o - .
Dj( ). BBIXOJl HEHPOHA | B CIOE |
F;- BBIXO/1 HEHPOHA ] MOCTIETHETO CII0s MEPLENTPOHA
Xj- BBIXOJl HEUPOHA | IEPBOTO CJIOSI TIEPLENTPOHA
[- KOJIMYEeCTBO CJI0EB B MEPIENTPOHE
i- HOMEp CJI0s, 111 KOTOPOI'0 PACCUUTHIBAIOTCS 3HAUEHUS

Pacuer 3HaueHMi1 BBIBOIOB KaX0r0 U3 CJIOEB JJIsl TpUMepa:

0,375 — 0,62246
/0,62246 + = 2-1)
0,375 — 0,62246 ~ 0,53997
0,62246 + ya— ‘2-1) |=(~053997
0,125 — 0,62246 0,45664
0,62246 + — 2-1)
0,375 — 0,62246
/0,62246 + p— -3-1)
p ~ 0,45749
0,375 — 0,62246 ’
0,62246 + ya=T .3-1) |= (z 0,45749)
0,125 — 0,62246 0,29082
0,62246 + yp— 3 -1

Takum 06pa3omM, MBI TIOIYYHIIN CIEAYIOIIYIO pa3BEPTKY:
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0,5 0,62246 0,53997 0,45749 0,375
(0,5) - (0,62246) - <0,53997> - (0,45749) - (0,375)
0,5 0,62246 0,45664 0,29082 0,125

HarnsanHo pa3BepTka npeacTaBieHa Ha pUCYHKE 2.

0,5 0,62246 /\ 0,53997 /‘\ 0,45749 /‘\ 0,375

'ﬁt‘vy

AN

0,62246 0,45664 0,29082

0,375

0,5

Puc. 2. Boiyucnennas pazeepmka.

1.4 Koppexuus pa3BepTKH Ha OCHOBe (PYHKIMIi aKTHUBAIINU HeAPOHOB

Marpuma BecoB MO3BOJISET, TyTEM €€ CKAISIPHOTO IPOM3BEICHUS HAa BEKTOP CIIOS, TOJNYyIHTh
BEKTOp cieyromero ciod. IloaToMy, Ha OCHOBE Pa3BepPTKH, MOKHO BBIYHCIISTh MAaTPHUIIBI BECOB.

VYuuThIBas, YTO BBIXOJ HEHpPOHA €CTh NMpUMEHeHHE (YHKIMU aKTHBALMM K CYyMME CHIHAJIOB,
BXOJSIIIUX B HEHpOH, TpeOyercs, yTOOBl B pe3ysbTaTe CKAJSIPHOTO HPOM3BENEHHS Pe3yIbTaToOM
ObuT0 3Ha4YeHHWe, Tpebyemoe s BXoJa B HEWpPOH, a HE 3HA4YEHHWE ero BbIxojxa. Tak, mpu
UCIIONIb30BaHUU QYHKIMHU akTuBaimu ReLU cymMa BXOJSIIMX B HEHPOH CHIHAJNIOB HE M3MEHSETCS.
OpHako, MU HCMONB30BAaHUM PsAfa APYTUX (QYHKIUI aKTUBAIMM (B TOM HYHCIIE «CHUTMOMIIBI»)
CyMMa MEHSIETCsl, T0O3TOMY HeOOXOJMMO BBIYHCIUTh 3HAUCHHS BXOJIa ISl pa3BepTKH [2].

OTKOppEeKTUPOBaHHAS pa3BepTKa HEHPOHHOW CETH - ATO YNOPSA0YCHHAsI MOCIIEI0BATEILHOCTh
LIENIEBBIX BEKTOPOB, 3aJafolIUX TpeOyeMble 3HA4YeHUs BXOJOB HEHPOHOB KaXIOrO CIIOA,
noJydaemasi IyTeM NpUMEHEHHsI 00paTHOW (YHKIMHM aKTHBAIIMK KO BCEM JJIEMEHTAaM pPa3BEpPTKH,
KpOMe€ MEPBBIX JBYX.

B kauecTBe 00paTHON (YHKIMH, B JTAHHOM IIpUMeEpE, OYAET UCIIOJIB30BATHCS «JIOTHT-(QYHKINS)
- ynkmums, obparras curmounne (popmyna 3).

y
x=9() —ln(l_y) (3)
9(0,53997) ~ 0,16022
9(0,53997) | = ( ~ 0,16022 )
9(0,45664) ~ —0,17388
9(0,45749) ~ —0,17045
g(0,45749) | = (z —0,17045)
9(0,29082) ~ —0,89140
g(0,375) ~ —0,51083
9(0,375) | = <z —0,51083)
9(0,125) ~ —1,94591
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Pe3ynbrar KOppeKkIMH pa3BepTKU:

0,5 0,62246 0,16022 —0,17045 —0,51083
(0,5) - (0,62246) - ( 0,16022 ) - (—0,17045) - (—0,51083)
0,5 0,62246 —0,17388 -0,89140 —1,94591

1.5 CocraBJ/ieHHe MOJTHOI pa3BepTKH MepUeNTPOHA

3Has pa3BEepPTKy M OTKOPPEKTHPOBAHHYIO pa3BEPTKy, MOXHO C(OpMHPOBATH IOJHYIO
Pa3BEPTKY — yMOPSIOYCHHYIO TIOCIEI0BATEIHHOCTh BEKTOPOB, OTPAXKAIOIINX TPeOyeMble 3HAUCHUS
BXOJIOB U Li€JI€BbI€ 3HAUECHUS BBIXOJI0B HEPOHOB Ka)KAOI'0 CJI0S MHOTOCJIONHOTO NMepLEenTpoHa.

HJ’IH COCTaBJICHHUS IOJIHOM Pa3BEPTKU HGOGXO)II/IMO nepea KaXIbIM BEKTOPOM pPA3BEPTKU
IIOCTaBUTb OTKOppeKTI/IpOBaHHHﬁ BCKTOD:

0,5 0,62246 0,16022 0,53997 —0,17045 0,45749
(O,S) - (0,62246) - ( 0,16022 ) - (0,53997) - (—0,17045) - <0,45749) -
0,5 0,62246 —0,17388 0,45664 —0,89140 0,29082
—0,51083 0,375
- (—0,51083) - (0,375)
—1,94591 0,125

HarnsHo pe3ybTaT NpeACTaBICH Ha PUCYHKE 3.
1.6 CocraBjieHHe ypaBHeHHIl MATPHIl BeCOB CBs3eil

VMes mTONHYIHO pa3BepTKy MEpPLENTPOHA BO3MOXKHO BBIYMCIUTH MATPHLBI  BECOBBIX
KO3 ((QHUIINECHTOB.

0,16022 -0,17045 -0,51083

A
]
"
'
"

K
0,5 mo,ezus mssgg'f m 0,45749 ! 0,375

o

N

0,5

0,5

i
,

0,29082

\_ 0,62246 ,,-"\_%J,45664

-0,17388 ,-" -0,89140 ..". -1,94591 ,"'

Puc. 3. Pe3ynomam omxoppekmuposantoll pa3eepmxu.
YuuThiBas, 4TO B pe3yJibTaTe CKaJIPHOTO MPOU3BE/IEHUE MATPHIIbI BECOB HA BBIXOJHOU BEKTOP

CJI0s  HepuenTpoHa 6y,£[€T OTKOppCKTI/IpOBaHHHﬁ BBIXO)IHOﬁ BEKTOp CleAyroniero cjiiod
NepuernTpoHa, MOXXHO COCTABUTb MAaTPUYHBIC YPAaBHCHUA BECOBLIX MATPHUIL:

19



Wi1 Wz Wz 0,62246 0,16022
<W12 ) W32>'(0,62246> (0,16022)

Wiz Wiz Wsg 0,62246 —0,17388
Wi1 Wz Wz 0,53997 —0,17045
<W12 Wa2 W32> - (0,53997) = (—0,17045)
Wiz Wz Wiz 0,45664 —0,89140

Wi1 Wz Wi 0,45749 —0,51083
<W12 W32 W32> . (0,45749) = (—0,51083)
Wiz W3 Wsg 0,29082 —1,94591

1.7 lIpeo6pazoBanue MATPUYHBIX YPABHEHHH B CHCTeMbI JIMHEHHbBIX YPABHEHU
JanHbele ypaBHEHHS HE0OX0oAMMO MpeoOpa3oBaTh B CHCTEMBI JIMHEWHBIX ypaBHeHmiH [3]. B
Ka4yecTBE IPHMEpa pa3BEpHEM IIEPBOE MAaTPUIHOE YPABHEHNE B CHCTEMY JIMHEHHBIX ypaBHEHHH:

(Wyy - 0,62246) + (W, - 0,62246) + (ws; - 0,62246) = 0,16022
(Wyy - 0,62246) + (W, - 0,62246) + (W, - 0,62246) = 0,16022
(Wys - 0,62246) + (Wys - 0,62246) + (w5 - 0,62246) = —0,17388

[longyueHHsle TakuMm OOpa3oM CHUCTEMBl JIMHEHHBIX ypaBHEHHH Bcergja OyIyT HMeETh
0ECKOHEYHOE MHOXKECTBO BO3MOHBIX PELICHUH.

1.8 Beruucjienne 3Ha4eHnii BeCOBBIX K03 puiiueHTon

VYauTeBasg, YTO y MOJYyYaeMbIX CHCTEM JIMHEHHBIX ypaBHEHHH OECKOHEYHOE MHOKECTBO
peuieHui, 3HaueHHs KOI(QUIMCHTOB CHCTEMBI JIHHEHHBIX YpaBHEHHH HEOOXOAMMO 3a/1aTh
CaMOCTOSATENIBLHO. JTO MOXKHO CIIENaTh ABYMs METOJAMHU:

1.8.1 Metoa paBHBIX BKJA0B

MerTo/; paBHBIX BKJIAJIOB 3aKJIIOYAETCS B CIEAYIOIIEM: Ka)KI0€ BBIpaKEHHE B CKOOKax PaBHO
CyMMe 3THX BBIpa)K€HHUH (IpaBOM YacTH ypaBHEHMs), OJCIIEHHOE HA MX KOJHMYECTBO. Y UUTHIBAS,
9TO cymMMa (TpaBas 4acTh YPaBHEHHS) M KOX(PGHUIMEHT KaXKJO0TO0 M3 BBIPAKEHHH B CKOOKax
M3BECTHBI, 3HAYCHHE BECOBOTO KO3 PHITIEHTa MOXKHO BHIYUCIUTE ((opmyra 4).

( ?:1(W'k)i)
_ n (4)
Wl_ ki
IMoxcTaBUM 3HAYEHMS B PSJI yPABHEHUM:
(0,16022) (0,16022) (0,16022)
N3 7.062246 |+ ~—-3—2.062246 |+ | ~—3—2.062246 | = 0,16022
0,62246 0,62246 0,62246
(0,16022) (0,16022) (0,16022)
N3 7.062246 |+ | ~—-3—2.062246 |+ | ~—3—2.062246 | = 0,16022
0,62246 0,62246 0,62246
(—0,17388) (—0,17388) (—0,17388)
N3 Joe2246 |+ ~——3 2062246 |+ (3 2. 062246 | = —0,17388
062246 062246 062246 ’

BrITNIOTHUB BEIYUCIICHUS (C TOYHOCTBIO IO 5 3HAKOB TOCIIE 3aIATON), MBI IIOJIy9UM CIIEAYIOMIAN
pe3ymbTar:

(0,0858 - 0,62246) + (0,0858 - 0,62246) + (0,0858 - 0,62246) ~ 0,16022
(0,0858 - 0,62246) + (0,0858 - 0,62246) + (0,0858 - 0,62246) ~ 0,16022
(=0,09311 - 0,62246) + (—0,09311 - 0,62246) + (—0,09311 - 0,62246) ~ —0,17388
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3Has 3Tu 3HA4YCHMs, Mbl MOKEM COCTABUTH MAaTpHUIly BECOB!:

0,0858 0,0858 0,0858
( 0,0858 0,0858 0,0858 )
—0,09311 -0,09311 -0,09311

1.8.2 Meton ciy4yaiiHOro 3amoJIHEHHs ¢ KOMIIEHCATOPOM

Metox paBHBIX BKJIAJOB OOIyCKACT CHMMETPHIO, HPH 3TOM IPAaKTHKA IIOKAa3bIBAeT, YTO
HaJM4Yie CUMMETPHH B MaTpHLaX BECOB OTPHIATEIBHO CKa3bIBaeTCS Ha OOYy4YCHHH, T.K. OIIHOKa
MEXAYy HEWpOHaMHU paclpenelisieTcsi paBHOMEPHO, MOTOMY OHU O0y4aroTCsl TOpa3fo MEHbLIEMY
KOJIMYecTBY NpHu3HaKoB [4]. UToObI n30ekaTh 3TOro, He00X0AMMO 331aBaTh 3HAYECHUS! CIIy4aiHbIM
o0pa3zoM, HO Tak, 4YTOOBl YpaBHEHHE OCTAJOCh BEPHBIM. JTO MOXKHO CZEJaTh, 33/1aB TEHEPATOPOM
CIIly4alHBIX YHCEN 3Ha4eHUs BceX KOA(PQUIMEHTOB, KpOME IOCIEAHEro («KOMIIEHCATOpay).
3HaueHHe mocieqHero Kod(h(GuIMEeHTa NODKHO COXPaHATh PABEHCTBO BEPHBIM, IMOITOMY €ro
HY)XHO BBIYHCIUTD aHAIUTHYCCKU. T.K. KOMIICHCATOPHI 3aBUCAT OT yXX€ 3aJaHHBIX CIIy4aliHO
KO3 QHUIHUEHTOB, TO OHU CAaMH OYAYT CIyIalHBL.

3agaanuM B cUCTeMe YPaBHEHUH CIydaiHBIM 00pa3oM Beca, KpOMe KOMIICHCATOPOB:

(0,83402 - 0,62246) + (0,16326 - 0,62246) + (W5, - 0,62246) = 0,16022
(—0,84939 - 0,62246) + (—0,27541 - 0,62246) + (ws, - 0,62246) = 0,16022
(=0,6806 - 0,62246) + (0,97365 - 0,62246) + (w5 - 0,62246) = —0,17388

Tenepb BBIYUCINM KOMIICHCATOPLI:

0,16022 — ((0,83402 - 0,62246) + (0,16326 - 0,62246))

Wy, = e ~ —0,739882
0,16022 — ((—0,84939 - 0,62246) + (—0,27541 - 0,62246))
Va2 = 0,62246 ~1,3822
—0,17388 — ((~0,6806 - 0,62246) + (0,97365 - 0,62246))
Wy, = et ~ —0,572393

MBI BBIYMCIIUIIM MAaTPUILY CO CIIy4aiHO 3aJaHHBIMU BECAMMU:

—0,84939 -0,27541 1,3822 0,62246 0,16022

(0,83402 0,16326 —0,739882) (0,62246) (0,16022)
—-0,6806 097365 —0,572393 0,62246 —0,17388

Bce marpuiipl BecoBbiX KO3((GHIMEHTOB, BBIYUCICHHbIE 000MMH METOJAMH, MPEICTABICHBI B
Tabnure 2.
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Tabauya 2. Beiuucnennvle mampuybsl 6ecos.

N MeTo BBIYHCIEHUA
N Mertopa ciry4yaiiHOro 3an0JTHEHHS C
cJ1091 MeToa paBHBIX BKJIAI0B
KOMIIEHCATOPOM
0,0858 0,0858 0,0858 0,83402 0,16326  —0,739882
174 < 0,0858 0,0858 0,0858 > (—0,84939 —0,27541 1,3822 )
—0,09311 -0,09311 -0,09311 —0,6806 097365 —0,572393
—-0,10522 -0,10522 -0,10522 -0,81600 —0,5444 —1,04473
W, <—0,10522 —0,10522 —0,10522) ( 0,11007 —0,92934 0,5036 )
—0,65069 —0,65069 —0,65069 0,39342 —0,65329 —1,69221
-0,3722 -0,3722 —-0,3722 0,99142 —0,90425 -1,20376
Wy < -0,3722 -0,3722 —-0,3722 ) (—0,17550 0,64850 —1,58959)
—2,23037 —2,23037 —2,23037 —0,40863 0,65683 —6,93931

2. JDxcnepuMeHTAJIbHAsA BepuuKamus MeTo1a
Onucanue H pe3yJIbTaThI IKCIIEPUMEHTA

Jlyis moATBEpKACHUS PaboTOCMOCOOHOCTH M ompereicHus 3(P(PEKTUBHOCTH MPEIOKECHHOTO
MeToZa OBLIT MPOBEAEH SKCIEPUMEHT: MHOTOCIONHBIN MEPLENTPOH, MCIONb3YeMBIi B KauecTBe
npuMepa B JaHHOH cTaThe, ObUT 00ydYeH penrath 3agady U3 myHKTa 1.1. OO0ydeHHne mpoucxoauio
METOZOM OOpaTHOTO pPACIpPOCTPaHEHUS OMMOKH C KodpduuueHToM ckopoctu obydeHus 0,1.
HavanpHbIe Beca OBLIHM 3aJaHBI TpeMs pa3sHBIMH criocoOammu: metomoMm Xavier (M1) [5], metogom

2.1.

paBHBIX BKIa10B (M2) i1 METOIOM CIy4aifHOTO 3aIllOJTHEHHUS ¢ KoMmeHcaTopoM (M3).
PesynbTathl SKCIIEpUMEHTOB IIPUBEICHBI B TA0OIHIE 3.

Tabnuya 3. Pe3ynbmamol 5KCnepumeHmos.

Snoxn TouHoCTH Omuoka
M1 M2 M3 M1 M2 M3

0 12,50 50,00 37,50 0,311556 0,193981 0,197502
100 37,50 50,00 62,50 0,192761 0,192374 0,189441
200 50,00 50,00 62,50 0,192676 0,191949 0,185039
300 62,50 50,00 62,50 0,192633 0,191465 0,179072
400 62,50 50,00 75,00 0,192581 0,190776 0,168494
500 62,50 87,50 87,50 0,192515 0,189761 0,151805
600 62,50 87,50 87,50 0,192428 0,188226 0,132416
700 62,50 87,50 87,50 0,192309 0,185856 0,115252
800 75,00 87,50 87,50 0,192142 0,182122 0,103598
900 75,00 87,50 87,50 0,191903 0,176177 0,096620
1000 87,50 87,50 87,50 0,191555 0,167018 0,092216

HarmsinHo pe3ysbTaT SKCIIeprMEeHTa IpeACTaBIeH Ha pUCYyHKax 4 u 5.
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2.2. AHaau3 pe3yJIbTAaTOB

2.2.1. CpaBHeHHe CTAapPTOBBIX MOKa3aTeei

[Nocne nHUIMANH3aNKU caMasi OOJbIAsk TOYHOCTh M camasi Hu3Kas omubOka y M2. M3 umeer
Onu3Kkyr0 kK M2 ommbKy, HO 3aMeTHO 0OoJjiee HM3KYIO TOYHOCTh. 3HaueHHs, Mojay4deHHole y M1, B

passl Xyxe ueM y M2 u M3.
2.2.2. VHTerpajbHasi OLleHKA KPHBBIX TOYHOCTH U OIIHOKH

Orenkoii 3 (heKTHBHOCTH 00YUEHHs NEPIENITPOHA SBJISIETCS HHTErpalbHast OlIEHKA ero KPUBBIX
TOYHOCTH M OIIMOKM, BBIYHMCIIEHHAs8 METOIOM Tpaneuuid (¢popmyiasl 5 U 6 COOTBETCTBEHHO).

Pesynbrar BeIYMCIIEHHI TIpeCTaBNIEH B Tabuulie 4.

T, 4T,
T = i-1 7+ 1
| 2
i=1
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rue:
[ T — uarerpanbHas oneHka

T; — 3HaUEHHUE OLIEHKU IIPU AIIOXE [

|- KonMYeCTBO AMOX MEKTY JBYMSI OLICHKAMH

n
0;_1 + 0
J-():Z#.l (6)
i=1 2

rue:
[ O — unTerpanbHas onenka

O; — 3HaU€HUE OLIEHKHU IIPH dI0XE i

[- K0IM4ecTBO 3MOX MEXKAY ABYMsI OLIEHKaMHU

Tabruya 4. Humezpanvhvie oyeHKU KPUBDIX.

Meton f T f (0] /T

fo
Ml 6000 198,35035 ~30,24950
M2 70625 186,92055 ~377,83432
M3 76250 146,65960 ~519,91141

M3 nokasax nydmime pe3yibTaThl Kak M0 WHTErpalibHBIM OLCHKAaM TOYHOCTH M OLIMOKE, TaK H
mo o6o0maromeMy Mmokas3arelio (MX OTHOMICHHI0). ¥ M2 Ommskue k M3 pesynbratel. M1 BHOBB
rmokaszai ce0s XyxKe Beex.

2.2.3. CpeaHue npupamieHne TOYHOCTH U CHIKEHHE OLINOKH

OueHKOH CIOCOOHOCTH 00y4aThCs SBISIOTCS €0 CPEHUE NMPHUPALIEHHE TOYHOCTH U CHIDKEHHUE
omubku 3a 1 smoxy oOydeHus. JlaHHBIC MOKa3aTeNM BBIYHUCIAIOTCA MO QopmynaMm 7 u 8

COOTBETCTBEHHO. Pe3ybTaThl BRIYHUCICHUH MPEICTABICHBI B TAOIHUIIC 5.
T, —T
— max 0
Tr=——"—"— )
NTpax
rue:
T — cpeaHee pHUpalieHue TOYHOCTH
Trnax — MAaKCUMaIbHAS TOYHOCTH
T, — TOYHOCTH NP WHUIHAIH3ANWH (0 00yICHNU)

nTmax_ KOJIMYCCTBO 310X, 3a KOTOPOC AOCTUTHYTa HauOOoJIbIIast TOYHOCTD
09 — O
= 0 min
0 =0 “min (8)
n

rae:
0 — cpeHsa OLEHKA ONIUOKH

0, — pa3Mep OMMOKN NPH MHULMAIN3AIMH (10 00ydeHNs)
O nin- MUHAMAJBbHOE 3HAYCHHE TIapaMeTpa

N- KOJIMIECTBO 30X O0yUCHHUS

Tabnuya 5. Cpeonue npupawjenue mouHOCmu U CHUdMCeHue ouuOKu.

Metoa T 0 T-0
Ml 0,075 0,000120001 ~0,000009
M2 0,075 0,000026963 ~0,000002
M3 0,1 0,000105286 ~0,000011

M3 moxasan JydInuii pe3ynsTat mo obobmaromemy nokasatemo (T - O) 1 BeTMUIMHE CPETHETO

pocta TOYHOCTH, yCTynmuB M1 MO BeIMYMHE CpPEAHErO CHIKCHHUS pasMepa ommbOku. Y M2
0000IIIEHHBIH 1TOKa3aTelb U pa3Mep CPETHEro CHIDKEHHUS OIIUOKHU B pa3bl Xyxxe M1 u M2.
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BriBoabI

B xone BbinosiHeHnst paboThl ObUT pa3paboTaH M DKCIEPUMEHTAJIbHO OOOCHOBAH HOBBIN
JICTEPMUHHAPOBAHHBII METOJl WHHLMAIM3alMK BECOBBIX KOI(PQHUIMEHTOB MHOTOCIOHHOTO
MepIenTPOHa, OCHOBAaHHBIA HA CPEAHMX 3HAYEHUSIX OoOydaromieldl BBIOOPKH. DKCIepUMEHTaJIbHas
IIPOBEpKa Ha 3ajjaue OIpeAeNIeHHs UYUCJIa aKTHBHBIX CHUTHAJOB M3 TPEX MCTOYHMKOB IIOKa3aja
MPAaKTHYECKYI0 PEATM3yeMOCTh M IPUTOJHOCTh K HCIIOJIB30BAHUIO IPEIIAracMOro METOJa.
[Tpenno>xeHHBIH METOJ MHUIMATH3ANN COKPAIIAaeT BPEMEHHbIE 3aTpaThl Ha 0Oy4eHHe, T.K. Beca
UMEIOT HEKOTOPBIM YpPOBEHb aJanTalMd K pemaeMoi 3amade (Tocie HHHUIHATH3AINA
CPaBHUTENFHO BBICOKAs TOYHOCTh W HU3KHU pa3Mep OMMOKH) u Oojiee MPUCTIOCOOJICHBI K POCTY
TOYHOCTH, O Y€M CBUJCTEIHCTBYIOT HHTETPAIbHBIC OLIEHKH TOYHOCTH U OIINOKH.

Merton ciny4aifHOTO 3alojHEHHS € KOMIICHCATOPOM SIBISCTCS HPEANOYTUTEIbHEE METOoAa
PaBHBIX BKJIQJIOB, T.K. UMEET JIy4IIHe MOKa3aTeIH MHTErPAJIbHBIX OIIEHOK TOYHOCTU M OIIMOKU U
MaKCHMaJIbHOE CpejiHee MpHpalieHne ToYHocTH. CpeaHee CHYDKEHHE OIIMOKH y JaHHOTO METOAa
MEHbIIIe YeM y Xavier, HO pa3HHLa He BEJMKa, a Ipolecc 00y4eHUsl MPOXOJUT 0oJiee «IUIaBHO.
Hawmxynmasi ckopocTh CHM)KEHHsI OIIMOKM METOJa PaBHBIX B KJIAJIOB 3aKJIOYAETCS B TOM, YTO y
Xavier 1 MeToJIa CITy4aifHOrO 3aII0JIHEHHUS ¢ KOMIICHCATOPOM B MaTpHLaX OTCYTCTBYET CUMMETPHSI.

Pa3zpaboTaHHbIii METOJ BHOCHUT BKJIaJ B pelleHHe (GyHIaMEHTaIbHOH MpoOieMbl «4EPHOTO
SIIMKa» HEHPOHHBIX CeTei, W JaeT BO3MOXHOCTh YHPOIIEHHOTO CO3AaHHS INPeaoOydCHHBIX
Mogeneld. B pesynbrarte npoenanHoi pabOThI 331241 BBITOJHEHBI, IIENb JOCTUTHYTA.
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ECONOMETRIC ASSESSMENT OF THE DETERMINANTS OF
FORMAL OVERSEAS EMPLOYMENT OF UZBEK LABOUR
MIGRANTS
Masharipov F.U. (Republic of Uzbekistan)

Masharipov Farrukh Utkirivich - Candidate of Economic Sciences, Researcher,
TASHKENT STATE UNIVERSITY OF ECONOMICS,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The article evaluates the statistical relationship between vocational training, foreign-
language competence, institutional cooperation and the number of Uzbek labour migrants
obtaining formal employment abroad. The empirical analysis uses annual data for 2015-2025 and
estimates a log-log regression in which formal overseas employment is explained by the number of
vocational education graduates, the share of graduates with foreign-language competence, the
number of international labour agreements, average wages in destination labour markets and
unemployment in Uzbekistan. The initial model explains 76.3% of the variation in formal overseas
employment, although its overall significance is constrained by the small sample. International
labour agreements demonstrate the strongest positive association, with an elasticity coefficient of
0.961. Language competence also has a positive sign, whereas the number of graduates alone has
only a weak relationship with the outcome. Diagnostic tests identify serial correlation; after
applying the Prais-Winsten procedure, model fit increases to 94.8% and the model becomes
significant at the 5% level. The findings support a policy shift from measuring training by
enrolment and graduation volumes toward employer-validated skills, internationally recognised
qualifications, bilateral employment channels and graduate-level monitoring of formal job
placement.

Keywords: labour migration, formal employment, vocational education, foreign-language
competence, international labour agreements, econometric model, human capital, Uzbekistan.

IKOHOMETPUYECKAS OHEHKA ®AKTOPOB, OITPEAEJIAIOLIUX
O®UIHUAJBHOE TPYJOYCTPOMCTBO Y3BEKCKHX TPYJOBBIX
MUI'PAHTOB 3A PYBE/KOM
Mamapunos @.Y. (Pecnydimka Y30ekucran)

Mawapunos @appyx Ymrupesuy - KaHouoam 3KOHOMUHECKUX HAYK, HAYYHBIL COMPYOHUK,
Tawkenmcekuil 20Cy0apCcmeeHtblll SKOHOMUYECKULl YHUgepcumen,
2. Tawxenm, Pecnybnuxa Y3oexucman

Annomayus: 6  cmamve  OYEHUBAEMCS — CMAMUCMUYECKAS. — 83AUMOCES3b  MENCOY
nPOPecCUOHanbHbIM — 00YUeHUeM,  3HAHUEM  UHOCHPAHHO20 — A3bIKA,  UHCHMUMYYUOHATbHbIM
COMPYOHUUECIBOM U YUCIOM Y3OEKCKUX MPYOO8blX MUSPAHMO8, NOIYYAIOWUX OQUYUATLHYIO
pabomy 3a pybedscom. B amnupuueckom ananuze ucnonvzyromcs 200o6vie dannvie 3a 2015-2025
2000l U PACCUUMBIBACHICSL N02APUPMUUECKAst peepeccust, 8 KOMOPOU (POPMATbHASL 3AHAMOCb 34
pybesicom 00bACHAEMC s KOIUYeCTN8OM 6bINYCKHUKO8 NpPOpeccuonanvhoco obpaszosanus, Oojel
BLINYCKHUKOB, BNAOCIOUUX UHOCMPAHHBIM SI3bIKOM, KOAUHECHBOM MENCOYHAPOOHBIX MPYOO8bIX
coenauieHull, cpeonell 3apabomHol nAamol Ha pPeIHKAX mpyoa HasHawenus u Oe3pabomuyell 8
Vzbexucmane. Ilepsonauanvhas modens obwsicusem 16,3% paziuuuti 8 ouyuanvHol 3aHamocmu
3a pybescom, xomsl ee 00wjas 3HAYUMOCMb 02PAHUYEHA HeDObULOU 8blOOpKOU. Medicoynapoonvie
mpyoogble  CO2NAUIEHUSI  OeMOHCMPUPYIOm  HAubolee CUNbHYIO NOJONCUMETbHYIO  C813b  C
koapuyuenmom  snacmuunocmu 0,961,  Hzwikosas komnemeHmHOCMb  maxdce  uMeem
HOLOJHCUMENbHBI NPUSHAK, 8 MO 8PEeMs KAK KOAUYECB0 8bINYCKHUKOG CAMO NO cebe umeem aulib
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cnabyio céazb ¢ pesyibmamom. [uacnocmuueckue mecmvl  GbIAGISION  NOCIEO08AMENbHYIO
Koppenayur;, nocie npumeHenus npoyedypvl IIpaitica-Buncmena coomseemcmeue mooenu
yeenuuueaemcest 00 94,8%, a modenv cmanosumcs 3nauumotl Ha ypogre 5%.

Honyuennvie pezyrbmamor n00OmeepscOarom HeoOXo0UMOCmb nepexood Om OYEeHKU 00yHeHUs No
KOIUYeCmay NOCMYRAioWUX U GbINYCKHUKOE K HAGLIKAM, NOOMEEPHCOCHHVIM PabOmooamensimu,
MENCOYHAPOOHO NPUSHAHHBIM KEANUPUKAYUSIM, O8YCIOPOHHUM KAHALAM MPYOOYCIMPOUCMEd U
MOHUMOPUHZY (POPMATLHO20 MPYOOYCMPOUCMEA HA YPOBHE GbINYCKHUKOS.

Kniouesvie cnosa:. mpyoosas mucpayus, QOpMALbHASL — 3AHAMOCMb,  NPOPECCUOHANLHOE
obpazoeanue, 61A0CHUEC UHOCMPAHHBIM S36IKOM, MENCOYHAPOOHbIe MPYO0osble CO2NAULCHUS,
9KOHOMEMPUUECKAs MOOEIb, YeI08eHecKull Kanumar, Y3oexucmarn.

Introduction

International labour mobility is increasingly shaped by the quality, portability and recognition
of skills rather than by the numerical availability of workers alone. In 2024, the global stock of
international migrants reached 304 million people, while destination countries continued to tighten
occupational, language and qualification requirements [1]. The OECD emphasises that labour-
market inclusion depends not only on migration status but also on the ability of migrants to enter
firms and occupations that match their competencies [2]. The World Bank therefore promotes
Global Skill Partnerships, under which origin countries, destination countries and employers jointly
invest in pre-departure training and create legal employment pathways [3].

For Uzbekistan, this agenda has direct economic and social relevance. Labour migration
remains an important mechanism for employment, household income and the utilisation of a young
labour force. At the same time, migration without verified occupational skills and language
competence raises the probability of informal employment, occupational downgrading and unstable
contracts. The policy problem is therefore not simply how many citizens work abroad, but how
many obtain legal jobs corresponding to their qualifications, under transparent contracts and with
adequate protection of labour rights.

Recent reforms have created a new institutional framework for managed labour mobility.
Presidential Decree No. PF-59 of 4 April 2024 introduced additional measures to improve labour-
migration processes and support citizens working temporarily abroad [4]. Presidential Decree No.
PF-162 and Resolution No. PQ-367 of 17 October 2024 strengthened the Migration Agency and
formalised mechanisms for identifying vacancies, training candidates and organising employment
abroad [5; 6]. These reforms make it necessary to quantify the relative role of education, language
preparation, bilateral agreements and labour-market conditions in formal overseas employment.

The purpose of this article is to assess the direction and strength of the statistical relationship
between selected training and institutional factors and the number of Uzbek labour migrants
obtaining formal employment abroad. The study does not claim to establish strict causality. Instead,
it develops an empirically grounded framework for identifying policy priorities and improving the
monitoring system for labour-migration outcomes.

1. Data, variables and research method

The analysis uses annual observations for 2015-2025. The dependent variable is the number of
labour migrants who obtained formal employment abroad, measured in millions of persons. The
initial set of explanatory variables included the number of graduates of vocational education
institutions, the number of graduates of retraining and advanced-training courses, the share of
graduates possessing foreign-language competence, the number of international labour agreements,
the average wage in destination labour markets and the unemployment rate in Uzbekistan. Because
the retraining variable was strongly correlated with international agreements and destination wages,
it was removed from the final specification.

The final model is estimated in double-logarithmic form. This functional form makes
coefficients interpretable as elasticities and reduces differences in the scale of measurement among
the variables. The equation is specified as follows: In(Y) = a0 + alln(X1) + a2In(X2) + a3In(X3) +
adIn(X4) + a5In(X5) + e, where Y is formal overseas employment; X1 is the number of vocational
graduates; X2 is the share of graduates with foreign-language competence; X3 is the number of
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international labour agreements; X4 is the average wage in destination markets; and X5 is the
unemployment rate in Uzbekistan.

The average value of the dependent variable over the eleven-year period was 1.945 million
people, ranging from 1.3 million to 2.4 million. The average number of vocational graduates was
125,666, while the average share of graduates with foreign-language competence was 11.85%. The
average number of international labour agreements was 72, the average wage indicator for
destination markets was USD 999, and the average unemployment rate in Uzbekistan was 8.16%.
Given that only eleven annual observations are available, all estimates must be interpreted
cautiously and as evidence of association rather than definitive causal effects.

2. Preliminary diagnostics and model specification

Pairwise correlation analysis revealed substantial common trends among several explanatory
variables. The correlation between international labour agreements and retraining-course graduates
was 0.95, while the correlation between international agreements and destination wages was 0.97.
These values exceed the conventional threshold of 0.80 and indicate a serious risk of
multicollinearity. The initial mean variance inflation factor was 25.68, with values of 66.48 for
average wages and 49.60 for international agreements. After the model was examined in first
differences, the mean VIF declined to 2.03, confirming that a large part of the collinearity reflected
shared time trends.

The Ramsey RESET test produced a probability value of 0.1205. Within the small sample, this
result does not provide sufficient evidence that the functional form is misspecified. However, it
cannot demonstrate that all relevant determinants have been included. Variables such as
recruitment costs, visa quotas, exchange rates, destination-country sectoral demand, contract
duration and the quality of training could not be consistently measured for the entire period and
therefore remain outside the model.

The Breusch-Pagan/Cook-Weisberg test yielded a probability value of 0.9618, indicating no
statistical evidence of heteroskedasticity. By contrast, the Durbin-Watson statistic was 3.219 and
the Breusch-Godfrey test reported a probability of 0.0082, confirming negative serial correlation in
the residuals. This finding is important because uncorrected serial correlation can distort standard
errors and reduce the reliability of statistical inference. Consequently, the initial ordinary least
squares results were supplemented with a Prais-Winsten regression.

3. Econometric results

The initial log-log model has an R-squared of 0.7633 and an adjusted R-squared of 0.5267.
Thus, the selected factors jointly explain approximately 76.3% of the variation in formal overseas
employment during 2015-2025. The probability of the F-statistic is 0.1123, which means that the
model is not jointly significant at the 5% level. The limited number of observations and the
relatively large number of regressors reduce statistical power. The coefficients should therefore be
evaluated primarily by their economic direction, magnitude and consistency with institutional
evidence.

Table 1. OLS estimates of formal overseas employment, 2015-2025.

Variable Coefficient | Std. error | p-value Interpretation
Vocational graduates (In) 0.019 0.044 0.682 |Weak positive association
Language-competent graduates | 53 0.148 | 0.220 |Positive, not significant

(In)

International labour

0.961 0.395 0.059 |Strongest positive association
agreements (In)
Average destination wage (In) -5.188 1.967 0.046 | Negative; interpret cautiously
Unemployment rate (In) 0.022 0.373 0.956 |No reliable association

Source: author's calculations based on annual administrative and statistical data.
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4. Interpretation of the coefficients

The coefficient for vocational education graduates is 0.019. A 1% increase in the number of
graduates is associated with only a 0.019% change in formal overseas employment, and the
coefficient is statistically insignificant. This result suggests that expansion of graduation volumes
alone does not automatically create successful overseas employment. Training becomes
economically productive only when the curriculum corresponds to a confirmed vacancy, practical
skills are independently assessed, qualifications are recognised and the graduate passes the
employer selection process.

The coefficient for the share of graduates with foreign-language competence is positive at
0.203, although it is not statistically significant in the small sample. The positive direction is
economically meaningful. Language competence reduces information asymmetry between the
worker and employer, supports compliance with safety instructions, improves communication in
the workplace and helps migrants exercise their labour rights. The weak statistical significance is
likely to reflect imperfect measurement: the available indicator records the share of language-
trained graduates, but not the actual CEFR level, occupational vocabulary, examination result or
destination-country requirement.

International labour agreements have the largest positive coefficient, 0.961, and approach
significance at the 10% level. This indicates that a 1% increase in such agreements is associated
with an approximately 0.96% increase in formal overseas employment, other factors being equal.
Bilateral and employer-level agreements matter because they create legal recruitment channels,
specify quotas and occupations, clarify qualification requirements and connect training institutions
with actual jobs. The result therefore supports the view that migration governance is an institutional
production chain rather than a spontaneous movement of labour.

The coefficient for average destination-market wages is -5.188 and is statistically significant at
the 5% level. The negative sign is contrary to the simple income-differential hypothesis and should
not be interpreted as a causal effect. It may reflect changes in the composition of destination
countries, tighter quotas in high-wage markets, exchange-rate movements, the concentration of
Uzbek migrants in particular sectors and the high correlation between wages and international
agreements. The unemployment coefficient is close to zero and statistically insignificant, implying
that domestic unemployment alone cannot explain the development of formal external employment
channels.

After correction for serial correlation through the Prais-Winsten procedure, R-squared rises to
0.9480 and the probability of the F-statistic falls to 0.0112. The corrected model is jointly
significant at the 5% level. Nevertheless, the improvement in fit does not remove the fundamental
limitation of an eleven-observation sample. The robust policy conclusion is not that a single
coefficient determines migration, but that formal overseas employment is generated by the
interaction of training quality, language competence, bilateral agreements, employer demand and
administrative organisation.

5. Policy implications for Uzbekistan

First, the performance of vocational education for labour migration should be measured by
outcomes rather than by the number of trainees or graduates. The core indicators should include the
share of candidates trained under a confirmed employer order, course completion, acquisition of the
required language or qualification certificate, successful employer selection, formal placement
within six months and employment in the trained occupation. Such indicators would make it
possible to distinguish between education as a budgetary activity and education as an employment-
producing investment.

Second, the Migration Agency should conduct quarterly monitoring of foreign vacancies by
country, occupation, skill level, language requirement, wage, contract duration and recognition
procedure. The resulting demand should be converted into a targeted training order for vocational
institutions. A unified digital register should connect the vacancy, candidate, curriculum,
assessment result, contract and post-placement monitoring. This would reduce the current
fragmentation between education, recruitment and migration administration.
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Third, bilateral labour agreements must be integrated with vocational curricula. Each agreement
should specify an occupational profile, required practical competencies, language level,
certification procedure and employer participation in final assessment. The positive elasticity of
international agreements indicates that institutional access to legal jobs is at least as important as
the aggregate supply of labour. Uzbekistan should therefore prioritise agreements in sectors with
durable shortages, including healthcare and care services, construction, manufacturing, transport,
logistics, hospitality and green-energy occupations.

Fourth, foreign-language training must be occupationally specific and objectively assessed. The
proposed increase in language instruction from 180 to 600 hours for relevant vocational
programmes should be accompanied by modular learning outcomes, CEFR-based assessment and
recognised examinations. Language preparation should include workplace communication,
occupational safety, contract terminology, rights and obligations, and intercultural adaptation rather
than general grammar alone.

Fifth, the econometric database itself requires improvement. Annual aggregate observations are
insufficient for strong causal analysis. A graduate-level longitudinal database should record
demographic characteristics, occupation, training institution, language score, certificate, employer,
destination country, contract conditions, placement date, earnings and employment status after six
and twelve months. With such microdata, future research could use panel methods, matching
techniques and duration models to estimate the true effect of specific training interventions.

6. Limitations and directions for further research

The principal limitation of the analysis is the short time series. Eleven annual observations are
insufficient for stable estimation when several explanatory variables are included. The model is
also affected by common trends in education, wages and international agreements, which create
multicollinearity and make it difficult to isolate independent effects. The Prais-Winsten correction
addresses serial correlation, but it does not solve measurement error, omitted-variable bias or
potential reverse causality. For example, additional international agreements may increase formal
employment, but rising demand for organised migration may itself stimulate the conclusion of new
agreements.

A second limitation concerns the operational definition of training quality. The number of
graduates does not distinguish between occupations, regions, programme duration, practical
intensity, certification or employer participation. Likewise, the language variable measures broad
participation rather than verified B1 or B2 proficiency. Future datasets should separate general
language learning from occupation-specific communication and should record examination results.
Destination-market wages should also be disaggregated by country and sector because a single
average may combine high-wage markets with restrictive quotas and lower-wage markets with
large recruitment volumes.

Further research should move from annual macrodata to individual and programme-level
microdata. A national graduate-tracking system could support quasi-experimental evaluation by
comparing participants in employer-ordered programmes with similar candidates receiving
conventional training. Panel data would permit the estimation of wage trajectories, occupational
matching and contract retention. Survival analysis could identify the determinants of early return,
while cost-effectiveness analysis could compare public expenditure per successfully certified and
employed graduate. These methods would allow policymakers to distinguish between programmes
that merely deliver training and programmes that create sustainable formal employment.

Conclusion

The econometric assessment confirms that formal overseas employment is a multidimensional
outcome. The initial model explains 76.3% of variation, while the Prais-Winsten correction
increases model fit to 94.8%. International labour agreements show the strongest positive
association, whereas the number of vocational graduates has only a weak relationship with formal
placement. Foreign-language competence has the expected positive sign, but its effect cannot be
precisely measured with the available aggregate indicator.

The main implication is that Uzbekistan should not evaluate migration-oriented vocational
education by scale alone. The strategic objective is to transform a graduate into a worker whose
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competencies are validated by an employer, whose qualification is recognised, and whose
employment is formal, safe and consistent with the acquired occupation. This requires targeted
employer orders, integrated vocational and language training, bilateral employment channels,
independent assessment and comprehensive monitoring of each graduate. The empirical model
should therefore be viewed as an analytical foundation for a results-based system of human-capital
investment and orderly labour mobility.
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Abstract: The dynamic development of manufacturing enterprises largely depends on the
organization of internal cost control. This article explores the nature of expenses, the composition,
and the content of direct costs in accordance with current regulations. The types of control and the
procedure for conducting internal control are examined, with particular attention to the validity of
allocating each type of expense to the cost of production, the correct delineation of expenses by
reporting periods, and the accounting objects. According to the authors, the organization of
internal control in an industrial organization depends on the scale and nature of its activities, as
well as the specifics of the management system.
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OTJAEJIBHBIE ACIIEKTBI BHYTPEHHEI'O KOHTPOJISA ITPSAMbBIX
PACXOI0OB B OP'AHU3AIIUN
Boramesa .JI.C.l, Tekeepa 3.0.° (Poccmiickas @enepaums)

Bomawesa Jleiina Cynmanosna — kanoudam skoHOMUMECKUX HAYK, OOyeHm,
9KOHOMUYecKull paxyromem, kageopa «byxeanmepckuil yuemy,
2Texeesa 3yxpa Ocmanosna — cmydenm,
Dedepanvroe cocyoapcmeennoe 0100xcemuoe o6pazo8amenbHoe yupextcoeHue 8bicuieco 00pa308aHus
Cegepo-Kaskasckas zocyoapcmeennas akademus,
2. Yeprecck

Annomayus: OunamuyHoe pazeumue NpoU3BOOCHBEHHLIX NPEONPUAMULL 6 HEeMAnol CHmeneHu
3a6UCUmM  OM  OP2AHU3AYUU GHYMPEHHE20 KOHMPOIs pacxodos. B cmamwe packpvieaemcs
CYWHOCMb  pacxo008, COCMAB U COOePICAHUE NPSIMBIX pACX0008 6 COOMBEMCMEUU ¢
OeticmeyioWuMy  HOpMaAmusHulMu — akmamu. Paccmompenst  6uobi U nopsioox  nposedenus
BHYmMPEHHe20 KOHMPOJs, 00pamug ocoboe sHUMAHUue Ha 0OOCHOBAHHOCTNG OMHECEHUs] KaHCO020
suda 3ampam Ha cebecmoumMocms NpOOYKYul, NPAGUIbHOCIb — PA3SPAHUYEHUS  PACX0008 NO
omuemubiM nepuodam u obvekmam yyema. Ilo MmHeHUI0 as8mMopos, opeaHu3ayus 6HYMpeHHe20
KOHMPOJIsL 8 NPOMBIULIEHHOU OP2AHUZAYUU 3A8UCUM OM MACMAaD08 U Xapakmepa 0esimeabHOCHU,
a makoice om 0cobeHHocmell cucmemvl YRpasieHus.

Knruessie cnosa: Oyxeanmepckuil yuem, 00CMOBEPHOCHb, 6HYMPEHHUN KOHMPOLb, OMYEMHOCMb,
npsamble pacxooul.

Peanmuzanmst crpaTerMM  yCHEHNIHOTO PAa3BUTHS  XO3SAHCTBYIOLIMX CyOBEKTOB Tpedyer
3G PEKTUBHOI CHCTEMBI BHYTPEHHETO KOHTPOJIS PACXOJIOB, B TOM YHCIIE M NMPSIMBIX PacXoJ0B Ha
IIPOU3BOJICTBO IPOTYKIIHH.

Cormacto n. 4 ®CBY 10/2026 «Pacxompi»: «Pacxomamu SKOHOMHUYECKOTO CyObekTa
NPU3HAETCS YMEHbILIEHNE SKOHOMUYECKUX BBITOJl B PE3YJIbTAaTe BBHIOBITHUS (CIMCAHUS, YMEHBILICHHUS
CTOMMOCTH) aKTHBOB ¥ (WIH) BO3HHKHOBEHHS (yBEIUYCHHUS BEIMYMHBI) OO0S3aTEIBCTB,
NPUBOSIIEE K YMEHBIICHHIO KalWTajla 3TOr0 3KOHOMHYECKOTO CYOBEKTa, HE CBS3aHHOMY C
YMEHBIICHHEM BKJIaJ0B (B3HOCOB) yupeauTenel (yJacTHHKOB, AaKIMOHEPOB, COOCTBEHHHKOB
HUMYIIECTBA) JKOHOMHYECKOTO CYOBEKTa, a TaKXKe C pacHpe/esieHHeM NpUOBIIH  MEXITy
yupeauTensiMu (Y4acTHHUKaMH, akKIHOHEpaMH, COOCTBEHHHMKAMH HMMYIIECTBA) 3KOHOMHYECKOTO
cyobekray [3].

CornacHo c¢T1.318 pacxoapl Ha MPOW3BOJACTBO M PEANTHM3AIMI0, OCYIIECTBICHHBIE B TEUCHHUE
OTYETHOTO (HAJIOTOBOT0) MEPHOJIA, TOIPA3IEIAIOTCS Ha:

1) npsimeIe;

2) kocBennbie [1].

K mpsMbIM pacxoaM OTHOCSITCS: MaTepHajIbHBIE 3aTPaThl, PACXO/BI Ha OIUIATY TPy/a MepcoHaa,
YYacTBYIOIIETO B MPOIIECCE MPOM3BOACTBA TOBAPOB, BBHIIOIHEHHS PAa0OT, OKa3aHUS YCIYT, a TakkKe
pacxo/ipl Ha 00s13aTeNIbHOE TIEHCHOHHOE CTpaxoBaHUe, Ha 00s3aTebHOE COLMAIbHOE CTPAaXOBaHHE Ha
cilydail BpeMEHHOH HETPYyJOCIIOCOOHOCTH M B CBSI3U C MaTEPUHCTBOM, 00s3aTEIbHOE MEIHMIIMHCKOE
CTpaxoBaHKe, 00s3aTeIbHOE COLMAILHOE CTPAXOBaHNWE OT HECYACTHBIX CIydaeB Ha IPOHU3BOJICTBE U
npohecCHOHAIBHBIX 3a00JIeBaHU, HAYNCIICHHbIE Ha YKa3aHHbBIE CYMMBI PacXoJI0B Ha OILIATy TPY/a;
CYMMBI HAa4YHCJICHHOW aMOpPTH3allM 10 OCHOBHBIM CpEJCTBAaM, HCIIONB3YyEMBIM TIPH IPOHU3BOJICTBE
TOBapOB, PabOT, YCIYT.

Heobxogumocts  co3manust 3(P(EKTHBHON CHCTEMBI BHYTPEHHETO KOHTPOIS BO  BCEX
9KOHOMHUYECKHX CyOBeKTax ompeneneHo cT. 19 @3 «O OGyxranrepckom ydere» Ne 402-D3, cormacHo
KOTOpOH, oOpraHu3anusi o0s3aHa OPraHM30BBIBATH W OCYIIECTBIATH BHYTPEHHHH KOHTPOIb
coBepuIaeMbIX (akToB Xo3siicTBeHHON Xm3HM [2]. Kpome Toro, mis Tex opraHm3ammii, d9bs
Oyxrantepckasi OTYETHOCTD ITOUICKUT 0053aTETILHOMY ayIUTY, CYIIECTBYeT TpeboBaHHE 00eCTIeunTh
BHYTPCHHHMH KOHTPOJIb BEJICHUsI OyXraJTepcKOro Yydera U COCTaBJICHHUsS OyXrajaTepcKoit
(¢unancoBoii) otuetHoctn. OnHako B DenepansHoM 3akoHe Ne 402-D3 He yka3biBaeTcs, Kak U B
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KakoM o0beMe JIOJDKEH MPOBOJUTHCS BHYTPEHHUI KOHTPOJIb, TEM HE MEHEE, SICHO, YTO OH JOJDKEH
OBITh JOCTATOYHBIM ISl 00ECIIEUEHHUSI JOCTOBEPHOIO OTPAXKEHHs B y4eTe (PaKTOB XO3sHCTBEHHOW
KH3HH, a Takoke (POPMUPOBAHUS OYXTalTePCKON OTYETHOCTH OpTraHU3alUH.

Heo6xoauMoO OTMETHTh, YTO BHYTPEHHHH KOHTPOJIb 10 BPEMEHH INPOBEICHHS MOXET OBITH
IpeaBapUTeNbHbIN, TeKylmMid M mnociaeayromuil. IlpeaBapuTenbHBI KOHTPONb HANpaBieH Ha
UCKJIIOYEHNE WM TPEOoTBpalleHnue (akTOB XO3AHCTBCHHOW JXM3HM, KOTOpPBIE HEONAromnpusTHO
MOTJIH OBl OTPa3UThCSI HAa (PUHAHCOBOM OJIaroIONTydHH OpPTraHW3aIUH WX KOTOpPBIE IIPOTHBOpPEYaT
3aKkoHOJaTenbcTBY Poccuiickoit ®Depepanmu. Tekymuit KOHTponb 00ECTIEYMBACT BBHITIONHEHHE
MPEANICaHNH PYKOBOJCTBA YKOHOMHUYECKOTO CyOBEKTa, COXPAaHHOCTh MMYIIECTBA, COOIIOICHHE
3aKOHOB M HOPMAaTUBHbIX akToB P®, mpenoTBpamaer MOLICHHUYECKHE JEUCTBUS U
37I0yNOTPEOICHUSI CO CTOPOHBI OJDKHOCTHBIX M MAaTepUalbHO-OTBETCTBEHHBIX JHUI] M T.IL
[Mocnenyronuii KOHTPOJIL HEOOXOIUM JUIsl BBISIBJICHHUS (DAaKTOB XO35HCTBEHHOW KM3HHU, KOTOpPHIC
HETaTUBHO MOBJIMSUIY HA PE3yJIbTaThl AEATEIbHOCTU OpraHU3aluy U (UIM) JOCTOBEPHOCTh AaHHBIX,
COJIepIKaIUXCsl B OyXTalTepCKOM yueTe U OyXraiarepckoi (prHaHCOBOW) OTYETHOCTH.

[Topsinok  opraHu3alMK BHYTPEHHEro KOHTpOJs TpemiokeH MunpuHom Poccun B
Wundopmanmu Ne I13-11/2013 «Opranuzanus ¥ OCYILECTBICHHE SKOHOMHYECKUM CYyOBEKTOM
BHYTPEHHETr0 KOHTPOJIS COBEpIIaeMbIX (PaKTOB XO3SHCTBEHHOH >KU3HH, BEJIEHHS OyXralTepcKoro
ydera W COCTaBJICHHS OyxranTepckoil ((puHAHCOBOI) ordeTHOCTW» [4]. B maHHOM mokymeHTe
MIPUBEICHBI OOIINE TTOAXOABI K OPIaHU3alui BHYTPEHHETO KOHTPOJIS, & TAK)KE OMHMCAHbI 3JIEMECHTHI
BHYTPEHHETO KOHTPOJISI U HEOOXOIMMBIE MPOLEAYPHl BHYTPCHHETO KOHTPOJISL.

JlaHHBIN TOKYMEHT yKa3bIBa€T, YTO OpPraHU3alMs BHYTPEHHErO KOHTPOJI B MPOMBIIIIEHHON
OpraHM3allM 3aBHCUT OT MaciiTaboB M XapakTepa AEATEeIbHOCTH, a Takke OT O0COOCHHOCTEH
cucteMsl ympapieHus. OAHAaKO €OUHBIM MOPSAOK OpraHu3allid M MEXaHU3M pealu3aluu
BHYTPEHHET'0 KOHTPOJIS Ha JJAHHBIM MOMEHT HE OIpeesicH.

[Mopsinok, cnocoObl W MpoueAypbl BHYTPEHHETO KOHTPOJS B OpraHu3auud O(OpMIISIOTCS
IIPUKA30M, a TaK K€ YKa3blBalOTCA B YUETHOH IOJIUTHKE.

OcHOBHas IlefIb OpPTaHM3ALMM KOHTPOJSA MNPSMBIX PAacXOJ0B Ha HPOMU3BOJACTBO MPOTYKIMU
(pabot, yciyr) NpOBEpKHM — YCTaHOBIEHHE COOTBETCTBUS MPUMEHSIEMOTO TOpSIKA YydeTra |
HaJIOT0O00JIOKEHUSI OTIEPAIMi 110 YUETy MPAMBIX PACX0JI0B HOPMATHBHBIM aKTaM.

KoHTponb npsMbIX pacXxofoB Ha MPOU3BOJACTBO SBJISIETCS TPYJOEMKHM mpoueccoM. I[Toatomy
JI0 Hayaja TPOBEPKH CIIEAYET H3YYUTh OpPraHU3alMOHHBIE M TEXHOJIOTHYECKHE OCOOCHHOCTH
OpraHM3alliM, CHEeNUaTN3alnio, MaclTabbl M CTPYKTYPY KaXKIOro BHJAa HPOW3BOJCTBEHHOM
JIeSITETIbHOCTH.

[TpoBepsist ocTOBEpHOCTH O(hOPMIICHHSI M OTPAKEHHUSI B ydeTe NMPSIMBIX 0OpamiaroT BHUMaHHE
Ha OOOCHOBAaHHOCTh OTHECEHHMsS KaXJOro BHJIAa 3aTpaT Ha ceb0ecTOMMOCTh MPOIYKIUH,
MPaBUIBHOCTh  pasTpaHMYEHHs 3aTpaT [0 OTYETHBIM IepHoAgaM U OOBEKTaM  yueTa.
KonTponupyercss mNpaBWIBHOCTH y4eTa TaKuUX 3aTrpaT Juid Lened HalorooOJOXKeHHs, Kak
KOMaHIUPOBOYHBIE PACXOJBI, PACXOJIBI HA MOATOTOBKY KaJpOB, HA OIUIATy HMPOIEHTOB IO CCyJIaM
0aHKOB, Ha peKJaMy, IPEICTaBUTEILCKUE PACXOIBI.

B mporiecce KOHTPOJIST BRISICHSAETCS NMPABUIBHOCTD pa3rpaHHYCHHS NMPOM3BOJICTBEHHBIX 3aTpaT
10 OTYETHBIM IEpHOJaM, COOJIOJICHNE BBIOPAHHOTO METOAA M TOYHOCTH OLEHKH MaTepHalIbHBIX
Pacxo/10B, PaBUIBHOCT BKIFOUEHHUS! B CE0ECTOMMOCTh aMOPTH3ALMU 110 OCHOBHBIM CPE/ICTBAM H
HeMaTepHaJIbHBIM aKTHBaM, 00OCHOBAaHHOCTH pacIipeaeIeH st 00IIeNpON3BOJICTBEHHBIX PAacX0/0B
U JIp. AHAJIM3UPYETCS COCTAB OOLICTIPOM3BOICTBEHHBIX M O0IIEX03sIHCTBEHHBIX PACXOI0B.

HeobxoauMm Taxke IMpoaHaJM3UpOBaTh NPABHIBHOCTH (DOPMHUPOBAHUS PA3IMUYHBIX PE3EPBOB
MIPEACTOSIMINX PACXOJ0OB: PE3EPBOB HA OIUIATY OUYEPETHBIX OTITYCKOB, HAa BHIIIATY BO3HATPAKICHUN
o mroraM pabOTHI 3a TOJi, HA PEMOHT OCHOBHBIX CPEJCTB, 3a BBICIYTY JeT. B Tedenme roma
pPacxXo/Ibl M BBHIIUIATHI TOJKHBI IPOM3BOJUTHCS 32 CUET COOTBETCTBYIOIIUX pe3epBoB. [IpoBepsercs
MIPaBUIBHOCT HCIOJB30BAHUS CPEACTB KaXJOTO pe3epBa, CBOEBPEMEHHOCTh JIOHAYUCICHHS
HEIOCTAIOMINX M CTOPHUPOBAHUS H3JMIIHE HAYUCIEHHBIX CyMM 10 HHM. CyMMBI pacxoJoB
OyAymux TeEepHOJOB MJOJDKHBI IOATBEPXKAATBCS CMETaMH W TIEPBHYHBIMU JIOKYMEHTaMU
(HaKIagHBIMU, cUeTaMU-(DaKTypaMH, aKTaMH BBIIIOJIHEHHBIX padoT u 1p.).
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Kontponupyercss cocrossHME y4yeTa HE3aBEpIIEHHOIO IPOM3BOJCTBA, CBOEBPEMEHHOCTh U
NPaBWJIBHOCT €r0 HMHBEHTApHU3AlMd W OLEHKH, O€30IIMO0YHOCTH OTPAXKEHUS pE3yJbTaTOB
WHBEHTApH3alUK B ydeTe. TUNMMYHBIMU OINMOKAMHM, BBIBIISIEMBIMH B XOJ€ KOHTPOJIS 3aTpar Ha
MIPOU3BOJICTBO, SBIAIOTCSA: HECOOTBETCTBUE MPUMEHSIEMOro MeToJa ydera 3aTpaT METO.Ny,
3a()UKCUPOBAaHHOMY B YYETHOW TIIOJIMTHKE, HENpaBWIbHAS OIEHKA OCTAaTKOB HE3aBEPILCHHOI'O
NPOM3BOJCTBA;  HENPAaBWJIPHOE  pa3TPaHUUCHHE  PAcXOZOB IO  OTYETHBIM  IIEPUOIAM;
HEOOOCHOBAaHHOE BKIIFOUCHHE B CE0ECTONMOCTD OTACIBHBIX BUIOB 3aTpaT.

Ilo wmuenuto Eppikanuaa MMW.:  «KoHTponbHO-aHaIUTHUYECKass CHCTEMA  SIBISIETCS
HEOTBEMJIEMOH YAaCTBIO JIIOOOTO MPEANpPUSATHS, BEIb HWMEHHO OHAa MO3BOJIIET OpraHM3alud
MIOCTPOUTH KOPPEKTHPOBATh ITyTH JOCTHXKEHUS €€ MOCTaBICHHbBIX neneil. OnHako mobast cucrema
HYXJAETCSl B Pa3sBUTUH U KOPPEKTUPOBKH, MMEHHO IO3TOMY C YYETOM pa3BUTHS TEXHOJOTHI
HEOOX0MMO MX MCIOJIb30BaHUE U MHTEIPUPOBAHKE, B TOM YHUCJIE U B KOHTPOJILHO-aHATUTHYECKYIO
CUCTEMY, YTO IO3BOJUT aBTOMAaTH3UPOBATh PSJ IMPOLECCOB, KOTOPHIE YHPOCTAT U YCKOPST
MEXaHH3MBbI IPUHATHS YIPABICHUSCKUAX PELICHHH, HA OCHOBE MPOBECHHBIX aHAINU30BY [5, ¢. 237].

TakuM 00pa3oM, KOHIENIMS OpraHU3alui U JaTbHEHIIEro pa3BUTUSI BHYTPEHHETO KOHTPOJIS
JOJIDKHaA 6I:ITI) OTpaK€Ha B KOHLCITYaJIbHBIX CTaHIAapTax, KOTOPBIC  OOIOJHAIOTCA U
KOHKPETHU3UPYIOTC OpraHrn3alfuOHHO-KOMIICTCHTHOCTHBIMU CTa”HJgapTaMu, pacKpbIBaOIIUMH
OCHOBHBIC (DYHKIMH, TIpaBa, OOS3aHHOCTH IOJPA3AEICHUH, OCYIIECTBIAIONIMX Yy4YETHBIE U
KOHTpPOJIbHbIE ()YHKIIMH ¥ PAOOTAIOMNX B HAX COTPYJHHUKOB.
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A FINANCIAL-ORGANIZATIONAL MECHANISM FOR ATTRACTING
LONG-TERM BANK FUNDING THROUGH THE TASHKENT
INTERNATIONAL FINANCIAL CENTRE
Sulaymanov A.l. (Republic of Uzbekistan)

Sulaymanov Akrom Isamiddinovich - Independent Researcher
TASHKENT BRANCH OF PLEKHANOV RUSSIAN UNIVERSITY OF ECONOMICS
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The article substantiates a financial-organizational mechanism for attracting long-term

resources by commercial banks through the emerging Tashkent International Financial Centre.

The mechanism is designed as a sequence of diagnostic, structuring, market-entry, risk-

management and post-financing stages. Its key instruments are a bank long-term financing
34


http://www.consultant.ru/document/cons_doc_LAW_28165/
http://www.consultant.ru/document/cons_doc_LAW_28165/
http://www.consultant.ru/document/cons_doc_LAW_28165/
http://www.consultant.ru/document/cons_doc_LAW_122855/
http://www.consultant.ru/document/cons_doc_LAW_122855/
http://www.consultant.ru/document/cons_doc_LAW_122855/

passport, a unified investor questionnaire, a digital financial and rating data set, an investment-
readiness scorecard, a comparative instrument-cost matrix and a system for monitoring the
targeted use and economic effect of funds. The paper proposes that instrument selection be based
on the full risk-adjusted cost rather than the nominal interest rate and that every transaction be
tested for its impact on liquidity, capital, currency position, maturity gaps and creditor
concentration. The mechanism can reduce information asymmetry, standardise bank-investor
interaction and support the development of bond, syndicated, green and Islamic financing in
Uzbekistan.

Keywords: Tashkent International Financial Centre; long-term bank funding; bonds; syndicated
loans; green finance; sukuk; financing passport; investment readiness; Uzbekistan.

®UHAHCOBO-OPI'AHU3AIIMOHHBIV MEXAHW3M ITPUBJIEYEHU S
BAHKAMM JIOJII'OCPOYHBIX PECYPCOB YEPE3 TAIIKEHTCKHUHA
MEXJTYHAPOJIHBINH ®UHAHCOBBII [IEHTP
CyanaiimanoB A.U. (Pecny6/1uka Y30eKnCTaH)

Cynaiimanos Axpom Hcamudounoguy — couckamen,
Tawxenmckuil puauan POY um. I'.B. Iliexanosa
2. Tawxenm, Pecnybnuxa Y36exucman

Annomayun: 6 cmamve 000CHO8AH (DUHAHCOBO-OPLAHUZAYUOHHBIN MEXAHUZM NpUBLeYeHUs
KOMMepuecKuMy Oaunkamu O00N20CPOYHBIX pecypcog uepe3 ¢opmupyrowuica Tawkenmcxkui
MeNHCOYHapOoOHblll  (punancoswvlii yeump. Mexanusm npeocmasien Kak nocied08amenrbHOCHb
OUacHOCMU4ecKo2o, CMpYKmMypupyrowezo, PIHOUHO20, PUCK-YNPABNEHYECKO20 u
nocmepunancosoeo  smanog. Eeo  knoueeimu  uncmpymenmamu  A6IAIOMCA  RACNOPM
00120CPOYHO20 PUHAHCUPOBAHUSL OAHKA, eOUHAsi aHKema OJisi UHEEeCmopos, Yupposeou Habop
Qunancosvix U peumuHz08biX OAHHBIX, CKOPUH208ASA KAPMA UHBECIMUYUOHHOU 20MOSHOCMU,
Mampuya CpasHUmMenNbHOU CMOUMOCIU UHCMPYMEHMO8 U CUCNeMd MOHUMOPUHEA Yele8020
UCNOIL308AHUS. U IKOHOMUYECK020 3hexma pecypcos. [Ipednacaemcs ebloupamos uHCmMpymeHm
1O NOJHOU CMOUMOCMU C YYEMOM PUCKA, d He MOJbKO N0 HOMUHATLHOU NPOYEHMHOU cmasKe, U
OYeHUBams GIUAHUE KAXCOOU COeNKU HA TUKBUOHOCMb, KANUMAT, BAIIOMHYI0 NO3UYUIO, DA3DLIE
CPOKO8 U KOHYEHMPAYUuo Kpeoumopos.

Knrwuesvte cnosa: TawikeHmcKkuti MmedcOYHAPOOHBIN  (PUHAHCOBBILL  YeHmp, 00120CPOYHOE
bankoeckoe  unancuposanue;  obaucayuu,  CUHOUYUPOBAHHBIE — Kpeoumvl,  3eléHoe
@unancuposanue;  CyKyk;,  NACHOpM  (QUHAHCUPOBAHUS, — UHBECTNUYUOHHASL — 20MOBHOCHIb,
V3bexucman.

The creation of the Tashkent International Financial Centre marks a new stage in the
development of Uzbekistan’s financial market. Presidential Decree No. UP-48 of 30 March 2026
provides an institutional basis for expanding banking, capital-market, green and Islamic finance
and for attracting international investors [1]. At the same time, the existence of a financial centre
does not automatically generate long-term resources for commercial banks. Market access requires
a bank to translate its funding needs into an investable instrument, disclose comparable
information, obtain or maintain a credit rating, manage currency and interest-rate risks and
demonstrate that the attracted resources will be placed in profitable long-term assets.

The proposed mechanism is financial and organisational rather than legal. It does not examine
the special legal regime, the activity of courts or arbitration as independent research objects. These
factors matter as elements of investor confidence, but the immediate subject is the economic
process through which a bank diagnoses its funding needs, selects an instrument, prepares
information, forms an investor pool, completes a transaction and monitors the financial result.

International financial centres perform several economic functions relevant to bank funding. They
reduce search and transaction costs by concentrating issuers, investors, arrangers, rating agencies,
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auditors, legal and financial advisers. They provide market infrastructure for listing and settlement,
facilitate secondary-market liquidity and support product specialisation such as green bonds, social
bonds and sukuk. The experience of Astana, Dubai, Abu Dhabi, Singapore and Malaysia
demonstrates that a financial centre becomes effective when infrastructure is combined with credible
issuers, institutional investors, transparent disclosure and risk-management capacity [2-6].

Uzbek banks have already accumulated initial experience in international debt markets. In 2024,
Agrobank placed a green Eurobond of USD 400 million and a domestic-currency green tranche of
UZS 700 hillion on the London Stock Exchange with international support [7]. International ratings
were also assigned to Eurobond issues of the National Bank of Uzbekistan and Uzpromstroybank
[8]. These transactions confirm market interest, but they also show that access is concentrated
among relatively large banks. A national mechanism is required to broaden the issuer pipeline and
reduce the institutional preparation cost for other banks.

The mechanism begins with a medium-term funding strategy. The bank forecasts the amount of
resources required by maturity, currency and purpose; establishes limits for the open foreign-
exchange position and creditor concentration; constructs a repayment calendar; and sets a target full
cost of funding. Long-term borrowing should be integrated into asset-liability management rather
than treated as an isolated treasury transaction. Otherwise, the bank may increase the volume of
resources while retaining an unstable maturity structure or a negative spread between the return on
assets and the effective cost of liabilities.

The second step is a readiness assessment. The bank evaluates capital, asset quality, liquidity,
the structure of liabilities, the maturity gap, credit rating, disclosure, investor relations, stress-test
results and hedging capacity. The assessment determines whether the bank should proceed directly
to a public issue, begin with a syndicated loan or an international-financial-institution credit line, or
first implement a corrective institutional programme. This stage protects the bank from premature
market entry and protects investors from poorly structured transactions.

The third step is the preparation of a Long-Term Financing Passport. The passport is a concise,
standardised document that connects the bank’s strategic demand for resources with the proposed
instrument. It should state the required amount, maturity, currency, intended use, maximum
acceptable cost, instrument form, expected effect on liquidity and capital, foreign-exchange and
interest-rate risks, projected return on funded assets and the repayment source. The passport is not a
promotional brochure; it is a management document approved by the bank’s asset-liability
committee and used throughout the transaction cycle.

The fourth step is the formation of a unified investor information package. It includes audited
financial statements under international standards, capital and liquidity indicators, asset-quality
data, the concentration of large borrowers, the currency and maturity structure of the balance sheet,
stress-test results, corporate-governance information and the record of previous borrowing. A
standardised digital data room maintained in cooperation with the financial centre would reduce
repeated requests from arrangers and investors and improve the comparability of Uzbek banks.

The fifth step is instrument selection. The range should include long-term credit lines of
international financial institutions, syndicated loans, senior bank bonds, international Eurobonds,
subordinated instruments, green and social bonds, sukuk and selected hybrid instruments. The
appropriate choice depends on the bank’s size, rating, purpose of funds, investor base, capital
position, currency of assets and capacity to comply with use-of-proceeds and reporting
requirements. A green bond may broaden the investor base, but only when the bank has a credible
project-selection and impact-reporting framework. Sukuk requires an asset-linked structure and
specialist governance, while subordinated debt is appropriate only within regulatory limits and a
clear capital plan.

Instrument comparison must be based on the full risk-adjusted cost rather than the nominal
coupon. The full cost includes interest, arranger and placement fees, rating and audit expenses,
insurance, listing and settlement costs, the cost of currency and interest-rate hedging and the
expected cost of refinancing. It should be compared with the risk-adjusted return on the assets
financed by the transaction.

WACF =X (s j X ¢ _j) — min
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where WACEF is the weighted average cost of long-term financing; s_j is the share of instrument
j in the funding structure; and c_j is its full cost, including the coupon or interest rate, fees, rating
and placement expenses, insurance, hedging and servicing costs. The minimisation is subject to
constraints on capital adequacy, liquidity, stable funding, the open foreign-exchange position, the
average maturity of liabilities, creditor concentration, refinancing risk and the regulatory amount of
subordinated debt.

Table 1. Stage-gate mechanism for attracting long-term financing through the Tashkent International
Financial Centre.

repayment calendar

strategy and risk limits

SIEE of_the Main action and document Decision criterion Key_pelfformance
mechanism indicator
1. Eundin Medium-term funding strategy; | Need for resources is Required amount and
diagnosisg maturity and currency forecast; |consistent with the asset | tenor; maturity gap; target

full cost

2. Bank readiness

Integrated readiness scorecard
and stress tests

Capital, liquidity, asset
quality and market
capacity meet the selected
instrument requirements

Readiness category; stress
sensitivity; corrective
actions completed

3. Transaction
structuring

Long-Term Financing Passport
and instrument matrix

Instrument provides the
required maturity at an
acceptable full risk-
adjusted cost

WACF; effect on
LCR/NSFR and capital;
FX and interest-rate
exposure

4. Market
preparation

Unified investor questionnaire;
digital data room; rating and
audited disclosure

Information is complete,
comparable and verifiable

Due-diligence time; rating
outcome; number and
quality of investors

5. Placement and
risk management

Investor pre-selection; book
building or syndication;
hedging; listing and settlement

Transaction is diversified
and risks are within
approved limits

Pricing spread; average
tenor; investor
concentration; hedging
coverage

6. Post-financing
monitoring

Use-of-proceeds control; asset
profitability and repayment
monitoring

Resources are used for
intended assets and
generate the expected
financial effect

Long-term lending
growth; net interest
income; ROA;
refinancing-risk reduction

Source: developed by the author on the basis of the dissertation research.

The mechanism should operate through stage gates. A transaction moves to the next stage only
when the required decision document is approved and the corresponding risk limits are satisfied.
For example, a bank cannot begin investor marketing before the funding passport, disclosure
package and hedging strategy are approved. This rule reduces the risk that market pressure will
force the bank to accept an unsuitable currency, excessive coupon or concentrated investor
structure.

Investor pre-selection is also necessary. The financial centre can maintain a segmented database
of international financial institutions, commercial banks, asset managers, pension and insurance
funds, Islamic investors and sustainable-finance funds. Matching should consider preferred
currency, maturity, instrument type, risk appetite, geographic mandate and environmental or social
criteria. A targeted investor pool is more efficient than undifferentiated marketing and can improve
the stability of the order book.

Risk management must accompany the entire cycle. Currency risk is reduced by matching the
borrowing currency with the currency of funded assets or by using hedging instruments. Interest-
rate risk requires limits on floating-rate exposure and analysis of the repricing gap. Refinancing risk
is controlled by staggering maturities and maintaining a minimum weighted average tenor.
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Concentration risk is reduced by limiting the share of a single creditor, market or instrument. These
requirements ensure that diversification is substantive rather than nominal.

The economic effect of the mechanism should be evaluated through a balanced set of indicators:
reduction of the full funding cost, increase in the average maturity of liabilities, growth of stable
resources, narrowing of the maturity gap, lower creditor concentration, expansion of long-term
lending, higher risk-adjusted profitability of funded assets and reduced refinancing risk. The
volume of funds attracted is therefore an intermediate output, not the final criterion of success.

A phased implementation roadmap is advisable. The diagnostic stage should identify pilot
banks and build standard templates. The pilot stage should test the readiness score, financing
passport, data room and instrument matrix on several banks with different ownership and business
models. The transaction stage should include one or more syndicated, bond, green-finance or
Islamic-finance operations. The monitoring stage should compare planned and actual cost,
maturity, risk and lending outcomes and then update the methodology.

Scenario analysis for 2027-2030 is necessary because the international funding environment
remains uncertain. Under the baseline scenario, banks continue to rely on international-financial-
institution lines and occasional bond issues, with a moderate increase in average maturity. Under
the optimistic scenario, the Tashkent International Financial Centre expands the institutional
investor base, supports more green and Islamic instruments and lowers transaction costs through
standardisation. Under the stress scenario, higher global rates, depreciation pressure, expensive
hedging and reduced market access require banks to rely on contingency funding plans and
domestic-currency instruments.

The proposed mechanism can create several system-level effects. First, it can improve
competition by allowing medium-sized banks to enter a transparent preparation pipeline. Second,
standardised information can lower due-diligence costs for investors. Third, the connection
between funding and the profitability of financed assets can reduce the risk of using expensive
external resources for low-yield or poorly matched lending. Fourth, common monitoring standards
can improve the quality of data available to the regulator and the financial centre without replacing
prudential supervision.

The study concludes that the Tashkent International Financial Centre should be viewed not
simply as a location for transactions, but as an organised infrastructure that connects bank
readiness, transparent data, appropriate instruments, diversified investors and post-financing
accountability. The Long-Term Financing Passport, unified investor questionnaire, digital data
room, investment-readiness scorecard and full-cost instrument matrix constitute the core of this
infrastructure. Their pilot implementation can support longer bank liabilities, reduce refinancing
pressure and expand sustainable investment lending in Uzbekistan.
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A MULTI-CRITERION FRAMEWORK FOR ASSESSING NON-
STANDARD EMPLOYMENT IN THE DIGITAL ECONOMY: EVIDENCE
FROM UZBEKISTAN
Turaeva E.F. (Republic of Uzbekistan)

Turaeva Ezoza Farrux gizi — Basic Doctoral Student
NATIONAL UNIVERSITY OF UZBEKISTAN NAMED AFTER MIRZO ULUGBEK,
TASHKENT, REPUBLIC OF UZBEKISTAN

Abstract: The rapid expansion of the digital economy has significantly transformed labour markets
worldwide, creating new forms of employment beyond traditional employer—employee
relationships. Digital labour platforms, freelance work, remote employment, contracting, and self-
employment have become increasingly important sources of income and labour market
participation. While these forms of work provide flexibility and new economic opportunities, they
also raise concerns regarding income security, legal protection, and social insurance coverage.
This study examines the economic nature of non-standard employment in the context of digital
transformation and proposes a multi-criteria classification framework based on four interrelated
dimensions: work arrangement, legal status, income stability, and social protection coverage. The
research combines theoretical analysis with empirical evidence obtained from a survey of 1,037
respondents in Uzbekistan. The findings reveal that a substantial proportion of respondents
perceive themselves as socially unprotected and consider income stability to be the most important
characteristic of employment. The study argues that traditional classifications based solely on
employment form fail to capture the qualitative dimensions of contemporary labour relations.
Keywords: digital economy, non-standard employment, platform work, freelance work, gig
economy, labour market transformation, social protection, Uzbekistan.

MHOT OKPUTEPUAJIBHASA MOJIEJIb OIITEHKA HECTAHIAPTHOM
3AHATOCTHU B IU®POBOM DKOHOMUKE: OIBIT Y3BEKUCTAHA
Typaesa J.®. (Pecnybimnka Y30ekucran)

Typaesa D303a Dappyx kusu — 6a306witi OOKMOPAHM
Hayuonanvnozco ynueepcumema Y36exucmana umenu Mupso Ynyzoexa,
2. Tawxenm, Pecnyonuxa Y36exucman

Annomayusn: cmpemumenvHoe — pazeumue yugposoii IKOHOMUKU CyujecmeenHo
MPancGoOpMuposano peinku mpyoa 60 8cem mupe, chOpmMuposas Hogvie POpmbl 3AHAMOCHU,
BHIX00sIUE 3a PAMKU MPAOUYUOHHBIX OMHOUWIEHULI MedcOy pabomodamenem U pabOMHUKOM.
Lugposvie mpyoosvie naamgopmel, Gpuiranc, OUCMAHYUOHHAS 3AHAMOCMb, KOHMPAKMHAS
paboma u camo3aHAmMoCmy CMAHOBAMCA 6ce 60lee SHAUUMbIMU UCMOYHUKAMU 00X00d U YUACMUsL
HaceneHus 6 IKOHOMUuYeckou desmenvHocmu. Hecmomps na mo umo dannvie ghopmvl 3auamocmu
obecneyusaiom OOIbWYIO SUOKOCMb U CO30AIOM HOBbEe IKOHOMUUECKUE BO3MOICHOCHU, OHU
OOHOBPEMEHHO NOPOAHCOAOM NPOOIEMbl, CEA3AHHbIE CO CMAOUTLHOCMBIO 00X0008, NPABOBOU
3AWUWEHHOCIBIO U OX8AMOM CUCIEMOU COYUATbHO20 CIMPAXOBAHU.

B oanmom uccaedosamuu paccmampugaemcs IKOHOMUHECKAS CYUWHOCHb HeCMAHOapmHoll
3aHAMOCMU 8 YCIOSUAX YUGpoeol mpanchopmayuu U npeodrazaemcs MHOLOKPUMEPUATbHAA
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MOoOeNb ee KNaccu@urkayuu, OCHOBAHHAS HA Yemblpex 83aUMOCEA3AHHBIX USMEPEHUSX. OP2AHU3AYUU
mpyo0oeoll 0esimeibHOCMU, NPAGOBOM CMAmMyce, CMAOUILHOCIMU 00X0008 U YPOSHE COYUAILHOU
sawumel. Hccnedoeanue couemaem meopemudeckuil aHAiu3 C IMAUPUYECKUMU OAHHBIMU,
noayueHHvlMu 6 peszyabmame onpoca 1037 pecnondenmos 6 Yzbexucmane. Pezyiemamoi
NOKA3bI8AIOM, YMO 3HAYUMENbHASL YACMb ONPOUEHHBIX CYUmaem cedsi COYUaIbHO He3aWUueHHO,
a cmabunbHOCHL 00X0008 PACCMAMPUBAEm KAK HAUOOLee BANCHYIO XAPAKMEPUCTIUKY 3AHAMOCTILL.
B pabome obocnosvigaemcs, umo mpaouyuonuvle Kiaccudurayu, 0CHOBARHbIE UCKTIOYUMETbHO
Ha ¢hopme 3anamocmu, He NO36OSIOM 6 NOIHOU Mepe Ompasumb KayecmeeHuble 0COOEeHHOCmU
COBPEMENHBIX MPYOOBLIX OMHOUEHUL.

Kniouesvle cnoea: wyugpposasi 5KOHOMUKA, HECMAHOAPMHAL 3AHAMOCMb, NIamM@popmennas
3aHAMOCMb, OPUIAHC, 2U2-IKOHOMUKA, MPAHCHOPMAYUsi PbIHKA mMpyod, COYUAIbHAL 3AWumd,
Vsbexucman.

1. Introduction

Digitalization has become one of the most influential drivers of labour market transformation in
the twenty-first century. The widespread adoption of digital technologies, online platforms,
artificial intelligence, and electronic commerce has fundamentally changed the organization of
work and employment relationships. As a result, non-standard forms of employment, including
platform work, freelance activities, remote employment, contracting, and self-employment, have
expanded rapidly across both developed and developing economies.

Recent international reports indicate that labour markets are undergoing significant structural
changes. According to the International Labour Organization, global employment growth is
expected to slow due to increasing economic uncertainty, geopolitical tensions, and technological
disruption. Simultaneously, the World Economic Forum forecasts substantial changes in
occupational structures and skill requirements by 2030. These developments highlight the growing
importance of flexible employment arrangements while simultaneously increasing concerns
regarding labour rights, income security, and social protection.

In Uzbekistan, the expansion of digital services, online platforms, and self-employment has
created new opportunities for labour market participation. The growing working-age population
and ongoing digital transformation make the regulation and monitoring of non-standard
employment particularly important. However, existing statistical and methodological approaches
remain largely focused on organizational forms of employment and often fail to capture differences
in legal status, income stability, and social protection.

This study aims to develop a multi-criteria framework for assessing non-standard employment
in the digital economy and to evaluate its applicability to the labor market of Uzbekistan.

2. Literature Review

The concept of non-standard employment has attracted considerable attention in contemporary
labour economics. Kalleberg (2009) argues that modern labor markets are increasingly
characterized by precarious forms of work associated with declining employment security and
growing labour market flexibility. Standing (2011) further developed this perspective through the
concept of the “precariat,” referring to workers who experience unstable employment, uncertain
income, and limited social protection.

Weil (2014) introduced the concept of the “Fissured Workplace,” demonstrating how
outsourcing, subcontracting, and network-based management systems have fragmented traditional
employment relationships. Similarly, Srnicek (2017) argues that digital platforms represent a new
institutional form of capitalism that reshapes economic coordination and labour market governance.
De Stefano (2016) emphasizes that gig economy workers often face ambiguous employment status
and insufficient labour protection.

Although these studies provide valuable insights into the evolution of labour markets, existing
approaches primarily focus on organizational forms of employment. Less attention has been paid to
the interaction between legal status, income stability, social protection, and work arrangements.
Consequently, there remains a need for a more comprehensive methodological framework capable
of evaluating the qualitative dimensions of non-standard employment.
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3. Methodology

The study employs a mixed methodological approach combining theoretical analysis,
comparative assessment, and empirical investigation. The research draws upon labour market
theories, institutional economics, and digital economy studies to construct a conceptual framework
for understanding non-standard employment.

Empirical data were collected through a survey involving 1,037 respondents from different
demographic and socio-economic groups in Uzbekistan. The questionnaire examined employment
status, perceptions of non-standard employment, working conditions, social protection, income
security, and attitudes toward flexible work arrangements.

The proposed classification framework evaluates non-standard employment according to four
key dimensions:

*Workarrangement;

*Legalstatus;

*Incomestability;

* Social protection coverage.

This multidimensional approach allows for a more accurate assessment of labour market quality
than conventional classifications based solely on employment form.

4. Results and Discussion

The survey findings demonstrate the increasing importance of non-standard employment in
Uzbekistan. Approximately one-quarter of respondents reported engagement in non-standard forms
of employment, including freelance work, remote employment, and other flexible arrangements.

The analysis revealed that income stability is considered the most important employment
characteristic by the majority of respondents. Flexibility in time and workplace location was
identified as the second most important factor, reflecting changing labour market preferences in the
digital era.

One of the most significant findings concerns social protection. Nearly four-fifths of
respondents reported feeling socially unprotected while participating in non-standard employment
arrangements. Furthermore, many respondents expressed concerns regarding legal guarantees,
pension rights, health insurance, and employment security.

These results suggest that the primary challenges associated with non-standard employment are
not related to work arrangements themselves but rather to the institutional environment within
which such employment operates. Consequently, evaluating employment solely according to
organizational form provides an incomplete picture of labour market realities.

The proposed multi-criteria classification framework addresses this limitation by integrating
economic and institutional dimensions into a single analytical model. The framework facilitates the
identification of vulnerable labour market groups and provides a foundation for evidence-based
employment policies.

5. Conclusion

The study demonstrates that non-standard employment has become an essential component of
labour market development in the digital economy. Traditional approaches based exclusively on
organizational forms of work are no longer sufficient for understanding contemporary employment
relationships.

The proposed multi-criteria framework expands existing approaches by incorporating work
arrangements, legal status, income stability, and social protection coverage into a unified
classification model. Empirical evidence from Uzbekistan confirms the relevance of these
dimensions and highlights the need for improved labour market regulation, social protection
mechanisms, and digital employment governance.

The findings contribute to both theoretical and practical discussions on labour market
transformation and provide a methodological basis for future research and policy development in
the context of digitalization.
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THE ROLE OF FINANCIAL LITERACY IN SHAPING THE SAVINGS
BEHAVIOR OF YOUNG PEOPLE
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Abstract: the article examines the role of financial literacy in shaping the savings behavior of
young people. The relevance of the topic is due to the fact that young people actively use bank
cards, mobile applications, marketplaces, installments and digital financial services, but they do
not always have sufficient skills in rational personal finance management. The purpose of the
article is to reveal the importance of financial literacy as a factor influencing income and expense
planning, creating savings, reducing unreasonable debt burden and making informed financial
decisions. The paper uses methods of analyzing scientific literature, summarizing official materials,
and logically comparing approaches to financial behavior among young people. It is concluded
that financial literacy is an important condition for rational financial behavior and personal
financial stability of young people.

Keywords: financial literacy, youth, saving behavior, personal finance, financial planning.
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POJIb ®PUHAHCOBOM T’PAMOTHOCTHU B ®OPMHUPOBAHUU
CBEPETATEJIBHOI'O NTIOBEJAEHUSA MOJIOAEKHU
Kopueituyxk M.JI. (Poccuiickas ®enepanmsi)

Kopneiiuyk Mapeapuma Jleonuoosna — cmyodenm 6akaraepuama
Kagpeopa mencOyHapoOHO20 PUHAHCOB020 U YNPAGIEHYECKO20 Yuemd,
Poccutickuil ynugepcumem mpancnopma,

2. Mocksa

AnHomayua: 6 cmamve paccmMampugaemcs poib QUHAHCOBOU 2PAMOMHOCIU 6 POPMUPOSAHUU
cOepecamenvHo20 n0GeOeHUs MONI00EHCU. AKMYanbHOCHb MeMbl 00YCI081eHa MeM, YO MO00ble
00U  AKMUBHO UCNONL3YIOM OAHKOBCKUE Kapmvl, MOOUTbHbIE NPUNONCEHUS, MAPKemnIelcyl,
paccpouku u yugposvie GUHAHCOBLIE CEPBUCHI, 0OHAKO He 8ce2dda 001adarom 00CMAmMOYHbIMU
HABLIKAMU PAYUOHANLHO2O0 YNPABNeHUs JUdHblMU @QuHancamu. Llenv cmamovu cocmoum @
PACKpbIMUY 3HAYEHUs QUHAHCOBOU 2PAMOMHOCIU KAK (DAKMOopa, GIuA0wjeco Ha NAAHUPOBAHUE
00X0008 U pacx0008, cO30aHue cOepedxtcenull, CHudX CeHue HeoOOCHOBAHHOU 00A2080U HA2PY3KU U
NpUHAMUe OCO3HAHHBIX (DUHAHCOBIX peuleHuli. B pabome ucnonvb306anvl Memoovl aHAAU3A
HayuHOU Jumepamypuvl, 0000uwjeHUs OQPUYUATLHBIX MAMEPUATO8 U JTO2UHECKO20 CPABHEHUs.
nooxo008 K @uHaHCco8oMy nogedenuio monooexcu. Coeran 6vi8600 O MOM, YMO QUHAHCOBAA
2PAMOMHOCb AGIAEMCA 8ANCHLIM YCA08UEM DAYUOHATLHO20 QUHAHCO8020 NOSEOeHUs U JUUHOU
unancosoll yemouuusocmu MoJI0ObIX T00el.

Kniouesvie cnoga: unancosas spamomnocms, Mon00edxcs, coepecamenvhoe nogeoetue, auiHble
@unancwl, punancosoe nianuposanue.

®duHaHCOBas TPAaMOTHOCTh MOJIOAEKH OCTACTCSl 3HAUMMOM TEMOW Ul SKOHOMHYECKHX HayK,
MIOCKOJIBKY IMEHHO B MOJIOJIOM BO3pACTE YEIOBEK HAUMHACT NPUHUMATH TIEPBbIC CAMOCTOSATEIbHBIC
(MHAHCOBBIE pemIeHUs. OJTO YK€ HE TOJBKO paclopsHKeHHWE KapMaHHBIMM JAE€HbraMH HWIIN
CTHIICH1EH, HO U BEIOOp OAaHKOBCKOI KapThl, MCIIOJIb30BaHHE MOOMIEHOTO OaHKa, OIUIaTa TOBAapOB
Ha MapkeTiuieiicax, odopmiieHHe MOANMUCOK, pPaccpodek M JPyrux HU(POBBIX (HHAHCOBBIX
cepBHCOB. Takue MHCTPYMEHTHI AETal0T MOBCEIHEBHBIE OTEpalyi yJ0OHBIMH, HO OJHOBPEMEHHO
CHIDKAIOT IICHXOJIOTHYECKHH Oapbep mepes TpaTaMu.

Henocratok (HHAHCOBBIX 3HAHUM B 3THUX YCIOBHAX MOXET MPUBOAUTH K HMITYJIbCHBHBIM
MIOKYIIKaM, OTCYTCTBHIO COEpPEeKEHHH M POCTY 3aBHCHMOCTH OT 3a€MHBIX CpPeICTB. Moioaon
YeJIOBEK MOJKET NMOHHMMAaTh, YTO JIEHBIM HY)XHO TPAaTUTh Pa3yMHO, HO MPU 3TOM HE BECTH yYeT
pacxo/ioB, He CPaBHUBAThH YCJIOBHSI (PMHAHCOBBIX MPOJIYKTOB U HE OLIEHMBATh OYIYyLIYI0 HArpy3Ky
mo paccpoukam. [lo manapM Banka Poccuu, nHmekc (GpUHAHCOBOH rPaMOTHOCTH MOJIOIEKH 14-22
net BeIpoc ¢ 55 6amnoB B 2017 r. no 62 6amnoB B 2024 1., a 61% MosonsIx moaeld GopMuUpyOT
coepexenns [4]. DTa nnHaMuKa IOJIOXKWTENbHA, OJHAKO OHA HE OTMEHSET HEOOXOIMMOCTH
JTaNTbHEHIIIETO Pa3BUTHS NPAKTHIECKUX HABBIKOB OOPAIIEHHS C ICHbIaMH.

Llens cTaTthy — pacKphITh poJib (PUHAHCOBOM TPaMOTHOCTH B ()OPMHPOBAHUM cOEperaTeIbHOro
NOBeACHUS MOJIofeKH. [t  JOCTHMXKEHHMS ILend HEeoOXOAMMO paccMOTpETh COAEp)KaHue
(MHAHCOBOM TPaMOTHOCTH, OCOOCHHOCTH (PMHAHCOBOTO ITOBEIEHHS MOJIOJBIX JIO/ICH, BIHSHUE
(MHAHCOBBIX 3HAHWH Ha TPHUBBHIUKY K HAKOIUICHWIO W OCHOBHBIC HAINPABJICHHUS ITOBBIIICHUS
(bUHAHCOBOH KYJIBTYPHI MOJIOJEKH.

duHaHCOBas TPAaMOTHOCTH MPEACTABIAET COO0H COBOKYITHOCTh 3HAHMH, HABBIKOB M YCTaHOBOK,
MTO3BOJISIOIINX YEeJIOBEKY IIPHHUMATh 00OOCHOBAaHHBIE pemeHus B chepe mmuHbIX pruHaHCcOB. OHA HE
CBOJMTCSI K 3HAHHIO OTAEIBHBIX TEPMHUHOB. Ha npakTrke ¢puHaHCOBas TpaMOTHOCTH IPOSIBISIETCS B
YMEHUH IUIAHUPOBATh OIOJUKET, YUUTHIBATH JOXOIBI M PAacXOJbl, MOHHUMATh YCJIOBUS KPEAUTOB,
pasnmuarh QGopMbl cOEpeXEHHUH, OIEHMBATH PHUCKHM W BHIOMpaTh MOIXOISIINE (HHAHCOBHIC
npoaykTsl [1, c. 49].

Jnst MOJIOJEKHM 3TH KOMIIETEHIIMH MMEIOT ocoOoe 3HadeHue. B a1oT mepuon ¢opmupyercs
NPUBBIYHAS MOJENb MMOTPEOJICHNs, OTHOILICHHE K JIOJraM M IPEJICTaBIEHHE O TOM, KaKylo 4acTb
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JI0X0/1a MOXXHO HAIIPaBJISATh HE TOJBKO Ha TEKyIIWE IOKYIKH, HO M Ha Oynymue nenu. Ecim
YEJIOBEK C IEPBBIX CAMOCTOSTENBHBIX JOXOJ0B YYUTCS OTKIAAbIBATH XOTs OBl HEOONBIIYIO CYMMY,
cOepeXeHHs IMOCTETIIEHHO BOCIIPUHUMAIOTCSI HE KaK CIIy4alHBIH OCTaTOK JEHET, a KaK HOpMasbHast
YacTh JIMYHOTO OIOJKeTa.

duHaHCOBas TPaMOTHOCTH BIMSET HE TOJBKO Ha TeKyllee MoTpebjeHne, HO M Ha
JIOATOCPOUYHYIO (DMHAHCOBYIO yCTOHYMBOCTh. OHa IOMOraeT 3apaHee TOTOBHTHCS K KPYITHBIM
pacxozam, cO37[aBaTh PE3epB HA HETIPEABHACHHbBIC CUTYallMH M OLICHHBATh (DMHAHCOBBIC PEIICHUS
HE TONBKO C MO3HIHMHM «MOTY KyNWUTh CeHdac», HO M C IO3UIHU «CMOTY JIM COXPaHHUTBb
YCTOHYHUBOCTB TIOCIIE TOKYIKW» [2, ¢. 158].

@urHAHCOBOE IOBEICHUE MOJOIBIX JIOAeH (HOpMHUpYEeTCsS HOA BIMSHHUEM JOXOMOB, CEMBH,
oOpazoBaHust, OU(POBON Cpensl M JIMYHOTO OMNBITA. J[OXOZBI MOJOZEKHM YacTO HECTAOMIIBHBI:
MHOTHE CTYAEHTBI 3aBUCSIT OT MOJECPKKH CEMbH, MOJIYYalOT CTHIICHIUIO, COBMELIAIOT yuedy C
noJpabOTKOW WM HMMEIOT HeperyJspHble nocTyrieHus. [Ipu 3ToM pacxonsl MOTyT OBITh
Pa3sHOOOpa3HbIMU: MHUTAaHHE BHE J0Ma, TPAHCIOPT, CBS3b, OJCXKIA, JOCYT, TEXHHKA, MOJIHCKU U
MIOKYIIKH Ha MapKeTIuieiicax.

CyliecTBEeHHOE BIHMSHUE OKAa3bIBAIOT peKJiamMa, COLHUaJbHbIE CETH W MeXaHM3Mbl OHJIAMH-
TOPTOBIM. AKIMH, TPOMOKOJBI, PEKOMEHJAIMH OJIOTepOoB M MNPEATOKEHUS «KYIHUTh ceddacy»
COKpaIIaloT BpeMs DPa3MBIIIICHUS Tepel IMOKynkoil. B mm¢poBoit cpere omepamnus BBITISLIUT
MCHEE OIIYyTUMOM, YeM IIpHM OIUIaTe HaJMYHBIMH, ITO3TOMY JAake HeOONbIIME TPaThl MOTYT
MIOCTETICHHO NPEBPAIATHCS B 3aMETHYIO YacTh PAaCXO/0B.

HccnenoBanne HA®HW mnokaspBaer, uro 89% mpencraBureneil MOKOJIEHHH «aimbda» n
«3YMEpPBD) CUHTAIOT BaKHBIM MMETh (PMHAHCOBYIO MOAYIIKY 0€30MmacHOCTH, HO 27% ONpOIIEHHBIX
MIPU3HAIOT, YTO HE CTPOAT IUIAHBI U XXUBYT OJHUM JAHEM [5]. DTO MOATBEP)KIAEeT pa3phIiB MEXIY
MOHMMaHHEM BaXXHOCTH HAKOIUICHWH W peasibHbIM moBeaeHueM. ClieoBaTelbHO, MOJIOACKHU
HYKHBI HE TOJIKO 3HAHMsI, HO U pEryJsipHasi IpakTuka pUHAHCOBOTO INIAHUPOBAHUSL.

CoOeperarenbHOE TOBE/ICHHE CBS3aHO C YMEHHEM IUIaHUPOBaTh OODKET, KOHTPOJIUPOBATH
pacxoJbl U OTKJIAaAbIBATh YaCTh 10XO0Jda Ha 6y}1y1ulde OCn. I[J'IH MOJIOACKHU TaKUMU LCIIAMU MOTYT
ObITH OOy4YeHME, MyTelIeCTBUE, KPYITHAs MOKYIIKa, Iepee3]l, MepBhIil B3HOC 3a KHUJIbE, CO3/aHHe
(MHAHCOBOI MOAYIIKKM OE30MAaCHOCTH WJIM Havyajlo WHBECTHPOBaHMA. BaxHOo, uTO cOepexxeHus
BBICTYIIAIOT HE TOJIBKO KaK CyMMa JICHET, HO 1 KaK I10Ka3aTellb (PUHAHCOBOW ANCIMIUIHEL.

@drHAHCOBO I'PaMOTHBIN MOJIOJION YENIOBEK JIydIlle IIOHUMAET CTPYKTYpY CBOMX pacxonoB. OH
MOXET Pa3JeNINTh UX Ha 00s3aTesIbHbIE, JKellaTeJIbHbIe M HeoOs3aTeNbHble, a 3aTeM OIPE/IeIUTh,
Kakne TpaTbl MOXHO COKPaTHTh 0€3 CYIIECTBEHHOTO YXyJIIEHHs KadyecTBa *HW3HW. Hampumep,
YUeT pacxo/0B 3a MeECSIl YacTO IOKa3bIBAaeT, YTO 3HAYMTEIbHAas 4YacTb JEHET yXOAWT HE Ha
KpPYIHbIE TOKYNKH, a Ha MeEJIKHE I[OBTOPSIOIIUECS IUIATEXH, KOTOPbIE CIIOKHO 3aMETHTh 0e3
CHUCTEMHOI'O KOHTPOJIS.

duHaHCOBas TPaMOTHOCTh IOMOTAET MPEBPATHTh HAKOIUICHWE B 3apaHee 3allJIaHUPOBAaHHOE
neiicteue. Eciu cOepexenus GOpMHUPYIOTCSI TOJIBKO M3 TOTO, YTO OCTAJIOCH B KOHIIE MeCsia, OHU
3aBUCAT OT CHy‘IafIHLIX TIOKYIIOK U HAaCTPOCHMUA. bonee paL[HOHaHBHBIﬁ Mmoaxoa mpearnojaract, 4To
CyMMa Uil HAKOIUICHWH OMpeNeNseTcss 3apaHee M BKIIOYAeTCs B OIOKET Hapsay cC
oOs3aTenbHBIME - pacxofaMu. Jlaxe HeOOJIbIINE, HO PETYISpHBIE OTYHCICHHS (OPMHUPYIOT
MIPUBBIYKY, KOTOpast B JAJIbHEHIIIEM ITEPEHOCHTCSI Ha OoJiee KpyITHbIe (PMHAHCOBBIE LIEIIH.

Kpowme toro, ¢prHaHCOBasE rpaMOTHOCTh CHMXKAET PUCK YPE3MEPHOTO MCIIOJIB30BAHUS KPEAUTOB
n paccpouek. OCO3HaHHOE OTHOLIEHHWE K 3a€MHBIM CPEJCTBAM IPEAINOJaraeT OIEHKY MOJHOM
CTOMMOCTH MpOJYKTa, CPOKa IUIATEKEeH, BO3MOXHBIX MITpadoB M BIMSHHUSA 0053aTENBCTB HA
Oynyuruii Gromxer. [ToaToMy rpaMoTHOe (UHAHCOBOE TOBEJACHHE O3HA4YaeT HE OTKa3 OT BCEX
(MHAHCOBBIX HHCTPYMEHTOB, & UX OCTOPOXKHOE U 000CHOBAaHHOE HCIIOJIb30BAHHUE.

[loBelmenne  (UHAHCOBOH  TPaMOTHOCTH  MOJIOJEKH  JIOJDKHO  OBITH  HPAKTHKO-
OPHUECHTHUPOBAHHBIM. TeOpCTI/I‘IeCKI/Ie 3HaHHUA Ba>XHbI, HO CaMH IIO cebe oHH HE BCCrJ1a MCHAKT
IIOBCACHHUC. MOHO]II)IM JIOAAM  HYXHBI 3aJaHusA, CBA3aHHBIC C pPEAJIbHBIMU CUTyallUsAMMU:
COCTaBJICHHE JIMYHOTO OIOJPKeTa, pacdeT eXEeMECSYHBIX pacxoJ0B, CpPaBHEHHE YCIOBUI
0aHKOBCKMX KapT, aHaJIM3 KPEAWTa WJHM PAcCpPOduKH, BBIOOp crocoba XpaHeHUst cOepekeHHH U
MIOCTaHOBKA ()MHAHCOBOH LIEIIH.
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3HAaUUMYI0 pPOJIb B ITOM IIPOILIECCE WIPalOT oOpas3oBaresbHbIE OpraHu3anuu. B Bys3ax u
KoJule/Kax (pMHAHCOBAsi IPAaMOTHOCTh MOXKET M3Yy4YaTbCsl Yepe3 NPaKTUUECKHE 3aHSTHS, JCIOBbIC
UTPBI, KEHChI U MPOEKTHBIE 3agaHusa. Hampumep, CTyaeHTaM MOXKHO MPEJIOKUTH CMOJIEIUPOBATh
OI0/DKET Ha MeECSIl NPU pasHbIX YPOBHSIX JIOXOAA WIIM CPaBHUTH IOCIEACTBHS MOKYIKH TOBapa
cpasy, B pacCpOUKy U MOCJIe HaKOIUICHUS HYXHON CyMMBI.

He menee BaxHBI ceMbs, OaHKH, TOCYyNapcTBO M HHU(POBEIE 0Opa3oBaTENbHBIC ITAT(HOPMEL.
Cembst (hopMHpYET NEPBBIC YCTAHOBKU: OTHOIICHHE K JOJTaM, MPUBBIYKY 00CYKAaTh PacXomabl U
MMOHWMaHWe IIeHHOCTH HakomeHwid. [ocymapctBo u bamk Poccum pasBuBaioT ¢uHancoBoe
IIPOCBEIIEHNE Yepe3 00pa3oBaTeIbHBIE MAaTEPHAIBI, CIIENHATbHBIEC MPOCKTHl M IU(POBBIC PECYPCHI
[3]. B marepuanax banka Poccun oTmedaercs, 9TO MOJOAEKD MOYTH MOBCEMECTHO HCIONB3YET
(MHAHCOBBIC TEXHOJIOTHH: JIOJ TIOJIF30BATEIICH Cpear MOJOABIX Joael 14-22 ner Bripocia ¢ 91
o 96% [4]. Tloatomy oOydeHUE MOIKHO HMCIOIB30BATh MPUBBIYHBIC I MOJOICKH KaHABL:
cailTbl, KOPOTKHE BUAEO, UHTEPAKTUBHbIC 3aJaHUs, IIPIIIOKEHHS] U COL[UATIbHBIC CETH.

®durHaHCOBas TPaMOTHOCTh SBJISETCS BaKHBIM YCJIOBHEM pPAalMOHAJIBHOIO (HHHAHCOBOTO
nosefeHUs Mojojexku. OHa moMoraeT IUIaHMPOBaTh JOXOJABl U PacxXojbl, KOHTPOIUPOBATh
MMOBCETHEBHBIC TPAThl, GOpMUPOBATH COCpEKEHNUs, H30eraTh HEOOOCHOBAHHOW JIOJTOBOM HArPy3KH
U IPUHUMATH OoJiee 000CHOBaHHBIE PELICHUS MTPH MCIIOIb30BaHUU (DUHAHCOBBIX MPOJIYKTOB.

CbheperarenbHOE MTOBEACHUE MOJIOJICKH 3aBUCHUT HE TOJIBKO OT pazMmepa oxoxaa. CymecTBeHHOE
3HAUCHHE MMEIOT CEMEHHBIN OIBIT, YpOBEHb 00pa3oBaHUs, IU(POBas cpena, INIHas AUCIUIUINHA
U HaJIWYME TPAKTHUECKUX HABBIKOB YIPaBIECHHUS Oro/ukeToM. Mosonble JIOAM MOTYT ITOHHMAaTh
HEOOXOANMOCTh HAKOIUIEHHH, HO 0€3 TNpPHBBIYKH PEryIspHOTO ydeTa M IUIAaHUPOBAHUSA 3TO
MIOHNMaHKE HE BCET/1a IEPEXOIUT B ICHCTBHE.

Pasputue (hUHAHCOBOW TPaMOTHOCTU IOJKHO OBITh HANPABICHO HA COCIUHCHUE 3HAHUN U
npakTukyu. Hanbonee none3HbIMU SBISIOTCS Te (JOPMBI 00yUEHHS, KOTOPbIE TOMOTal0T MOJIOACKHU
paccUMTHIBaTh PAcXOAbl, CTaBUTh (MHAHCOBBIC IEJIM, CPAaBHHBATh (DMHAHCOBBIC IMPOMYKTHI MU
OIIGHUBATh MOCIIEICTBUS KPEAUTHBIX pelIeHUH. B 10irocpodHoi mepcnekTBe 3TO CIOCOOCTBYET
YKPEIJICHUIO JIMYHOH (PUHAHCOBOI YCTOHYMBOCTU M (pOPMHPOBAHHIO OTBETCTBEHHOTO OTHOIICHHMS
K JICHbraM.
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