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[1]. MoBblweHME HecyLeil CNOCOBHOCTM OCHOBAHWI (YCUSIEHWE) OCYLLECTBIAETCA OLHUM W3 Tpex
METOA0B: XUMMUYECKNM, TEPMUYECKIM NN (PU3NKO-MEXAHNYECKUM.

B HacToALee Bpems CyLleCcTBYeT MHOXECTBO METOLOB 3aKpenfieHus rpyHTa, KaKAblil 13
KOTOpbIX UMEET CBOM NperMYLLEeCcTBa U HeoCTaTKu. Yalle Bcero 06/1actb NpYMeHeHWs MeTofa Tak Um
MHaye orpaHnyeHa TUMOM rpyHTa.

CyLecTBYHOT pa3/inyHble Cnocobbl YCUNEHUS TPYHTOB:

— O[IHO- 1 [ABYXPacTBOpHas CUNNKaTN3aLNS;

— 3/1EKTPO- U ra3ocunnKaTmnsaums;

— TEPMUYECKOe 3aKper/ieHNE;

— CMONN3aLMA TPYHTE;

— LLleMeHTU3aLMA FPyHTE;

— pas/nyHble BUAbI apMUPOBaHUA FpyHTa (rabUTHLIMK CeTKamu, reoMemMOpaHHOW reoceTKoM,
KOMMO3WUTHO CTEKNONIaCTUKOBOV apMaTypoil, apMOrpyHTOBLIMW KOHCTPYKLUAMN);

— MexaHU4yeCcKue MeTOAbl YNIOTHEHWUS TPyHTOB (yKaTka, TpamboBaHue, BUOPALMOHHOE
BO3AECTBNE);

— (PM3MKO-XMMUYECKME METOAbI 3aKpernieHne rpyHToB [1].

VcKyccTBEHHOe 3aKpensieHne rpyHTa SBSETCA BO3AENCTBMEM Ha FPYHT C MOMOLLGHO Pas/IMYHbIX
KOHCTPYKTUBHbIX U TEXHO/IOMMYECKMX MEPONPUSATUIA, KOTOPOE MOBbILIAET €ro HECYLLYH CMOCOBHOCTb 1
CHMXaeT gethopmauun. Ha coBpeMeHHOM 3Tane CTPOUTENbCTBA UCKYCCTBEHHOE Y/yulleHne (PU3nKo-
MeXaHUYeCKNX CBOWMCTB PYHTOB OCHOBaHWS MOXET OCYLLEeCTBAATLCA METOLOM WMHBEKUMW B TPYHT
pas/IMYHOro pofa COCTaBOB MOA [aBfieHVEM B NpeABapuTeNbHO MPOOYPEeHHbIe CKBaXKMHbI. [JaHHbIM
CMOCO60M MOXHO Npuaatb rpyHTaM MeXaHUYeCKyl0 MPOYHOCTb, BOLOHEMPOHULAEMOCTb WK
BOZOYCTONYMBOCTb.

Heob6xoaMmocTb NpoBefeHWst paboT MO YCWIEHUKO OCHOBaHW U (PYHAAMEHTOB MOXET ObITb
CBfi3aHa He TO/MbKO C LeNblo 06ecrneyeHns Heob6XoAMMOiA CEeMCMOCTOMKOCTU, HO U B CBA3M C YyBe-
NINYEHVEM HArpy3oK Ha (yHAAMEeHTbI, @ TakXKe C YCTPOMNCTBOM HOBbIX MOA3EMHBIX COOPY)XXEHUI PSaoM
CO CTapblMy (hyHAaMeHTamy B pesy/bTaTe paboT MO PeKOHCTPyKuuu. Torga paccmatpuBaroTcs
BO3MOXHble  CMOCO6bI MO  YKPEMNJEHUO [PYHTOBOrO OCHOBaHWUSA Mof — (hyHAAMeHTamu  ydke
3KCNNyaTUPYeMbIX 34aHUI U COOPYXKEHUIA.

CyLLEeCTBYIOT pa3/INyHble MeTO/Abl YKPENIEHNSA rpyHTa NoA (hyHAAMEHTOM:

1. WnbeuuposaHune rpyHTa (ueMeHTauus). MpuMeHseTcs npu HeoOXOAMMOCTM 3aKpenuTb
«TEKYyUMiA» FPYHT W HEMHOro MOBbLICUTb HECYLLYH CNOCOOHOCTL (pyHAameHTa. CyTb MeToja
3aK/M0YaeTCs B «3aMOHONMYMBAHUM» TPyHTa MyTEM BBEAEHWSI B HEro creumasibHbIX LEMEHTHbIX
COCTaBOB Yepe3 UHBEKLMOHHbIE OTBEPCTUS.

2. YCTpONCTBO OYPOMHBLEKLMOHHBIX CBald. [MprMeHseTCs Npu 3HAYMTEIbHOM BO3pacTaHum
Harpysku Ha hyHaameHT. Mpy gaHHOM MeToZe B (hyHAAMeHTE 1 NPUNeratoLLeM K HEMY rpyHTe 6ypsaTcs
CKB@XXUHbI, N 32/IMBAOTCA CreumasibHbIe XKeNie306eTOHHbIe cBaun [4].

3. YCTpoWCTBO BfAaB/MBaeMblX cBai. [MpUMeEHSIETCA NPU  HEBO3MOXHOCTM BypeHus no
FPYHTOBbIM YC/TIOBUSIM, MO COCTOAAHWIO 34aHWS UK NO TPeboBaHUAM, UCK/OHAIOLLMM LUYM 1 BUGpaLuIo.

4. YCTPOWCTBO CTeHbl B rpyHTe. lMpumeHsieTcs A9 3aWmMTbl OCHOBaHWS (PyHAaMeHTa OT
rPYHTOBbIX BOA. CyTb MeTO/a 3aK/Ito4aeTcs B OYPeHUN B FPYHTE UHBEKLMOHHbLIX OTBEPCTUM, B KOTOpPbIE
yepe3 nakepbl BBOAMTCS crielmansHas cMona. CMona 6bICTpo 3aTBepAeBaeT, obecreunBas HafeXHYHo
3alLMTy rPyHTOBOr0 OCHOBAaHMWSA OT BO3AENCTBUSA FPYHTOBbIX BOZ, [5].

MpuBefeHHble METOAbl YCUNEHUS TPYHTOBOIO OCHOBaHMA (PyHAaMeHTa SBAAKOTCA 4OCTATOYHO
3(PheKTUBHbIMK, OAHAKO WX peanu3auus 3aHUMaeT AAUTEeNbHOE BpPeMs, W OrpaHuyeHa Y3KOW
cneynanuaumeii (Tak, 3MeKTPUYECKUA Cnocob NO3BOMSET YKPENAATb TOMbKO BAXKHbIA TMHUCTbINA
FPYHT, XUMUYECKNIA — NOAXOAUT TONbKO ANA YCUIEHWS IECCOBbLIX U MECHaHbIX FPYHTOB U Ap.).

B MexayHapoZHOM CTPOWUTENbCTBE YKe 60/ee TpuauaTv NIeT M3BECTHO O MPUMEHEHUN
reOCUHTETMYECKUX MaTepuasioB. B Hawy fHW Ha MeXayHapoAHbIA PbIHOK nocTaensetcs 6onee 380 nx
BWAOB: reoCeTKW, FeOTeKCTW/b, reOonnTbl, reocoTbl, reopewweTkn n T.4. [6]. Kaxabli ©3 Bbiwe
MPeLCTaB/IEHHbIX MaTepuasioB OTMYaeTCca ApYyr OT Apyra MexaHuW3MOM MpPOW3BOLACTBA, COCTaBHbIMU
3NleMeHTaMK, Ha3HauyeHVeM, XapakKTepucTvkamu, CBOWCTBaMM W TakK pAasee. Bonpoc npuMeHeHus
FeOCMHTETUYECKMX MaTeprasioB B 06LLEM B CTPOUTENLCTBE B KaUYeCTBE Cnocoba yKpenieHns OCHOBaHMI
MoKa He [0 KOHUA M3yyeH. Vcnonb3oBaHWe FeOCUMHTETUYECKMX MaTepurasioB Yallle BCTpeyaeTcs B
[0POXXHO-TPAHCMOPTHOM CTPOUTE/NLCTBE.
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understanding the causes and consequences of erosion in the region, we can work towards more
sustainable and effective land management practices that promote healthy soils and ecosystems.

Sure, here's an example recommendation section based on the information you provided:
Recommendations: Based on the findings of this study, we recommend the following actions

to mitigate erosion and promote healthy soils in the Chu River region:

Implement erosion control measures: Land managers in the region should prioritize erosion
control measures such as terracing, contouring, and reforestation. These measures can help slow
the rate of erosion and promote soil stability, which can lead to improved soil health and
increased vegetation cover.
Encourage sustainable land management practices: To promote healthy soils and ecosystems in
the region, it is important to encourage sustainable land management practices that prioritize soil
conservation. This may include practices such as crop rotation, conservation tillage, and cover
cropping, which can help reduce erosion and improve soil health.
Increase public awareness: To ensure the success of erosion control and soil conservation efforts
in the region, it is important to increase public awareness about the importance of healthy soils
and ecosystems. This can be done through educational campaigns, outreach programs, and other
forms of public engagement.
Invest in research and monitoring: To better understand the impacts of erosion and soil
degradation in the region, it is important to invest in ongoing research and monitoring efforts.
This may include the use of remote sensing techniques, as well as more traditional field-based
monitoring methods.

Overall, by implementing these recommendations, we can work towards promoting healthy

soils and ecosystems in the Chu River region, and ultimately, contribute to a more sustainable future
for the region and beyond.
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Table 1 — Germany GDP Data 2007 — 2014 (measurement of education and healthcare is % of
GDP, measurement of other values is billions of US $)

2007 (2008 |2009 (2010 |[2011 |2012 (2013 |2014

GDP 3426 | 3745 (3411 |3400 |3749 (3527 |[3733 (3889
I 50.85 [30.95 |56.70 |86.04 [97.54 |65.44 (67.20]19.49
C 1850 |2031 |1925 |1874 (2039 |1937 |2037 |2078
Imp 1252 | 1413 |1129 |[1268 |1505 (1418 |1481 (1517
Exp 1484 1640 |1300 |[1447 |[1689 |1633 |1696 |1774

Education [10.06 [10.04 (10.19 (10.27 [10.67 |[11.03 [10.98|11.11
Healthcare |[10.05 |10.25 |11.24 |11.10 |10.78 |10.85 |11.00|11.02
Manufacture | 714.38 | 750.91 | 603.23 | 669.57 | 758.60 | 710.95| 743.9 | 786.55
Military 40.11 [45.1 |44.53 |43.03 |45.16 (43.8 |44.24|44.66

Table 2 — Germany GDP Data 2015 — 2021 (measurement of education and healthcare is % of
GDP, measurement of other values is billions of US $)

2015 |2016 |2017 (2018 |2019 |2020 |Z2021

GDP 3358 (3470 |3691 |3974 (3888 |3890 (4260
| 62.42 |64.71 [109.51(166.87|71.68 |142.7873.65
C 1779 |1831 |1923 |[2071 |2021 |[1957 |2098
Imp 1320 |1343 |1479 (1638 |[1595 |1454 |1777
Exp 1575 |1599 |1741 (1880 |1815 |[1673 |2003

Education [11.00 (1091 (11.03 |11.23 (11..37 {9.18 |[10.03
Healthcare |[11.18 |11.24 (11.33 |11.45 |11.70 (11.82 |11.75
Manufacture | 683.20 | 716.94 | 752.58 | 796.43 | 760.41 | 727.55| 803.21
Military 38.17 [39.86 |42.21 |46.42 [49.01 |53.21 [56.02

We apply smoothing method by calculating Geometric Mean for each 3 years period. This
method allows getting more accurate economics model. After this step it becomes clear that such
factors as Investment or Military Costs don’t have a pattern, so we represent them as coefficient of
previous year GDP and get the following output:

Y, =0.79Y,_; + 0.1Y,_; 4+ 0.05Y,_; + 200 — 30 - 2" * + 0.1Y,,_; — (0.04Y,_; — 30)
where 0.79Y,,_ is percentage of previous year GDP,

0.1Y,,_ is percentage of educational costs,

0.05Y,,_; + 200 — 30 - 2"~ is percentage of consumer spending,

0.1Y,,_ is percentage of healthcare costs, and

0.04Y,,_1 — 30 is NX, the difference between Export and Import

To
Y, =0.99Y,_; + 230 —30-2""*
equation we apply (2) formula and get
1-0.99" 2" —0.99"

j— n —
Y, =0997Y,+ 230 1099 5099

where Y y= 3556. The final formula allows us to calculate GDP for any future or past period of
time.




Table 3 — Errors

Period Real data | Model data | Error

2010-2012| 3556 3688 3.71%
2013-2015| 3653 3822 4.63%
2016-2018| 3706 3894 5.07%
2019-2021| 3917 3845 1.84%

The reason for such relatively big error in the period of 2016-2018 is too high level of
immigration in 2015 to Germany; it is so called 2015 European migrant crisis or Syrian refugee
crisis. So, such unpredictable cases as immigrations or pandemics, also called Black Swan events,
may influence the model.

Negative Growth Rate and Working-age Population Model. The second example is a
model of negative growth rate of population and its influence on the working-age population within
the economy of a country. The working-age population (usually defined as individuals of 15-64
years old) is one the main parts of the economy of a country. The importance of it is in the next few
reasons:

1. Mostly labor force of any country is consisted of the working-age population. As more
individuals are able to work, the more products and goods are produced and consumed, therefore it
leads to the developing and increasing of living standards [1].

2. Tax revenue is bigger if there are more working individuals in the country. As it was
mentioned above, the more workers, the more cash flow. Based on the bigger tax base a
government can provide its citizens with better social benefits and security.

3. Demographic trends and working-age population trends have a direct correlation. The aging
population means that smaller part of the country population should work and provide the majority
that are outside of the working-age population [2].

Lots of developing countries are facing aging of population due to an increase in longevity
and decrease in fertility rates [4]. Japan is one of these countries. According to the statistics of the
World Bank, since 2009, Japanese population is facing population decline. The future can be
drastically changed: the negative growth rate might be a contraction of the economic scale [4]. In
this part of the article, we dare to forecast the future of the Japanese society and the working-age
population by using difference equation of the first order and calculating of the coefficient a, that
represents variable of decreasing.

To predict the future situation with a demographic, we need to consider the growth rates and
working-age population of 10 periods, from 2010 to 2020.

As it might be seen on the graph 1, there is a lowering tendency of population and working-
age population in Japan. It allows us to find a direct correlation and dependency between these two
indexes. To model a system and find a coefficient a, we used difference equations of the first degree

Xp =0+ Xp_1

The average a of population of Japan is 0.997744179, a of working-age population
0.990894746 (calculated by using of formula of geometric progression). Almost similar coefficients
a allow us to use only one of them to forecast the demographic indexes in future.

The average error for population calculations is 1.08%, for working-age population calculations is
1.75%. Small number of error allows us to forecast the future of the Japanese population. By using
the difference equation we might predict that by 2030 the population of Japan will be
X10poputation = @*° - xo = (0.997744179)1° - 125244761 = 122447971
X1owap = a0 - xog = (0.997744179)'° - 73864092 = 72214663

The results of the calculations show and remain the decreasing tendency of growth rate and

working-age population of Japan.












Bishkek and how can expect they just burn this and this harmful chemical which throughout from
this waste flying to villages near of this polygon and also to Bishkek and we breathe this dirty and
harmful air every day. It’s a big problem for example in South Korea [1], every year in winter because
a big Chinese company based in Beijing [2], Shanghai [3], etc. when we have smog our citizens
always wear masks it started before the pandemic. It’s a fact, that when in Bishkek has very big smog
nobody does not wear masks. First of all, to organize training on why we should wear masks,
explaining how many percentages will decrease polluted air, if you will wear a mask during big smog
etc. It is important to explain the difficulties of solving the problem in waste polygon as soon as
possible. The waste polygon of Bishkek composes 46 hectares so in this place we can build at least
one station which will recycle waste from Bishkek so we should start thinking about how can start
this and the most important thing is citizens should bring this topic in order to at least make
government start listening and thinking about this problem.

The last one as mentioned people should seriously think about the main reason of polluted air:
is it waste? Burning waste, not only pollutes the air, but also pollutes the atmosphere, but also pollutes
our organisms, and it’s the most important thing. All should think about it and together the whole
country should think about this and the whole country should raise this problem in order to make the
government listen to us. Otherwise, the efforts of our researchers, professors, and students will as
always be dropped, it’s fact.

Methodology and Data. Waste pollution from waste polygons (also known as landfill sites)
can have a significant impact on the health and well-being of nearby citizens.

Some of the ways in which waste pollution can affect citizens include:

Air Pollution: Waste polygons can emit a variety of harmful gases, such as methane and carbon
dioxide, as well as unpleasant odors. These gases can be harmful to human health, particularly to
people with respiratory problems such as asthma.

Water Pollution: Waste polygons can contaminate nearby water sources through the leaching
of chemicals and pollutants from the waste into the ground and groundwater. This can have serious
consequences for human health, including the spread of waterborne diseases.

Land Pollution: Waste polygons can cause soil contamination through the leaching of harmful
chemicals and pollutants into the soil. This can affect the quality of crops grown in the area and can
also have negative impacts on the health of local wildlife.

Health Risks: Exposure to waste polygons and their pollutants can lead to a range of health
problems, including respiratory problems, skin irritation, and gastrointestinal problems.

Social and Economic Impacts: Waste polygons can have negative impacts on the social and
economic well-being of nearby communities. The stigma associated with living near a waste polygon
can lead to reduced property values, making it more difficult for residents to sell their homes.
Additionally, the pollution from waste polygons can make it difficult for nearby businesses to attract
customers, which can have negative economic impacts on the community.

The impacts of waste polygons on nearby citizens can be significant and far-reaching, making
it important to properly manage and dispose of waste to prevent pollution and protect public health.
The most impact on the study in a waste polygon site:
about waste management: Educate yourself about waste management and the impact of waste
polygons on the environment and public health. This will help to understand the importance of
responsible waste management and how to prevent waste pollution.

-Take time to observe and document the conditions of the site, including the types of waste
being disposed of, the condition of the landfill liner, and any visible signs of pollution. This
information can be used to raise awareness about waste pollution and advocate for better waste
management practices.

- If possible, engage with site staff and ask them about their waste management practices. Ask
questions about how waste is being disposed of, how they prevent pollution, and what they are doing
to improve waste management.

- Use a visit to raise awareness about the importance of responsible waste management and
advocate for better waste management practices. Visitors can do this by sharing their experiences on
social media, writing to their local representatives, or speaking with community members about the
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However, with the advent of industrialization and globalization, the textile industry in Central
Asia has undergone significant changes. The production of textiles has become increasingly
industrialized, with synthetic materials and mass production techniques dominating the market. This has
resulted in environmental degradation and exploitation of workers, particularly in countries with weak
labor regulations [7].

In response to these challenges, there has been a growing movement towards sustainable and
ethical textile production in Central Asia. In Kyrgyzstan, for example, there are efforts to revive traditional
textile crafts and promote sustainable production practices. One such initiative is the Kyrgyz Felt Art
Center, which promotes the use of natural materials and traditional techniques in the production of felted
textiles [8].

In addition, there are growing efforts to promote fair labor practices and support local economies
through sustainable textile production. For instance, the Better Cotton Initiative has partnered with cotton
producers in Central Asia to promote sustainable cotton production and support small-scale farmers [9].

Overall, sustainable and ethical textile production in Central Asia is an important trend that
supports both environmental and social sustainability. By promoting traditional techniques and using
natural materials, the textile industry in the region can create unique and high-quality products that are
environmentally friendly and socially responsible [10].

The fashion industry is one of the largest polluters in the world, and textile pollution is a significant
contributor to this problem. In Kyrgyzstan, like many other countries, the textile industry is a significant
source of pollution, with the production of fabrics, dyes, and other materials generating large amounts of
waste and chemical pollutants. The significant issues are related to water pollution where textile
production involves large quantities of water for dyeing and finishing processes, which leads to water
pollution from the discharge of chemicals and dyes into waterways. Energy consumption is next, textile
production also requires significant amounts of energy, much of which comes from non-renewable
sources, contributing to greenhouse gas emissions and global climate change. Finally, there is waste
generation, the textile industry generates large amounts of waste, including fabric scraps, yarn waste, and
packaging materials, which contribute to landfill waste, and environmental, and air pollution in
Kyrgyzstan, especially in Bishkek city. These three also can be considered environmental costs associated
with fast fashion, and the social cost of it is associated with poor working conditions and low wages for
workers in the textile industry, which can lead to exploitation, social inequality, and even human rights
abuses.

Methodology and Data. The textile industry in Kyrgyzstan is still developing, and sustainability
and green fashion practices are relatively new concepts for many textile businesses. Developing green
fashion in Kyrgyzstan faces several challenges and opportunities. Some of the challenges include

- Lack of Awareness: There is a lack of awareness among consumers and producers about the
environmental and social impact of fast fashion and the benefits of sustainable fashion.

- Lack of Resources: Textile businesses in Kyrgyzstan may lack the resources and knowledge to
implement sustainable practices, such as using sustainable materials and production processes.

- Limited Access to Sustainable Materials: The availability of sustainable materials is limited in

Kyrgyzstan, which makes it difficult for textile businesses to implement sustainable practices.

- Low Consumer Demand: There is currently a low demand for sustainable fashion in Kyrgyzstan,
which makes it difficult for businesses to justify investing in sustainable practices.
To overcome these challenges specific strategies can be implemented at a country or regional level.

To achieve high awareness, educational programs can be developed to raise awareness among
consumers and textile businesses about the benefits of sustainable fashion and the impact of fast fashion
on the environment and society.

Collaboration between sustainable fashion brands and textile businesses can promote the adoption
of sustainable practices and increase the availability of sustainable fashion products faster and vastly in
Kyrgyzstan.

To provide Resources and Support, the government can provide financial incentives and support
for textile businesses to adopt sustainable practices, such as providing access to sustainable materials and
production processes.

Innovation can be encouraged by promoting the development of new sustainable materials and
production processes that can be adopted by textile businesses. Creating platforms that promote green
fashion, such as fashion shows and exhibitions, can increase the visibility and demand for sustainable



fashion products. By implementing these strategies, the development of green fashion in Kyrgyzstan can
be promoted, and the industry can become more sustainable, responsible, and profitable.

Of course, when it comes to the textile business and fast fashion, consumers also play a significant
role in making industry changes. A lot depends on the behavior, perception, and mindset of consumers
who are the target audience of businesses in this very specific industry. Thus, it would be very important
to consider ways in which consumers can be engaged and encouraged to make more sustainable fashion
choices. The first steps can be done by educating consumers on the environmental and social impact of
fast fashion and the benefits of sustainable fashion. This education can be delivered through various
channels such as schools, workplaces, social media, and events. To make the learning process more
engaging consumers can be encouraged to recycle their clothing through various recycling programs that
allow them to donate or repurpose their clothing. Another important step would be to increase the
accessibility of sustainable fashion products in retail stores and online marketplaces. Making products
both available and affordable is also another important strategy to achieve a positive attitude toward
sustainable fashion, it can be done by promoting price transparency and providing financial incentives for
sustainable fashion choices.

Despite the fact that there are many positive impacts of sustainable fashion on the environment as
a whole, sustainable fashion has the potential to bring economic benefits not only to the territory of
Kyrgyzstan but also to the broader region of Central Asia. The main benefits are listed below:

- Job Creation: The development of a green fashion industry can create new job opportunities in the
textile industry, which can help to reduce unemployment and poverty in Kyrgyzstan and the broader
region.

- Export Opportunities: Sustainable fashion products produced in Kyrgyzstan can be exported to
international markets, generating revenue and contributing to economic growth.

- Increased Revenue: The adoption of sustainable practices in the textile industry can lead to increased
efficiency, reduced waste, and lower production costs, which can increase revenue for textile
businesses.

- Strengthened Supply Chain: The development of sustainable supply chains can enhance the
competitiveness of the textile industry in Kyrgyzstan and improve the quality of the products
produced.

- Improved Image and Reputation: A thriving green fashion industry can improve the image and
reputation of Kyrgyzstan in the international market, attracting more foreign investment and
promoting economic growth.

- Enhanced Tourism: The development of a sustainable fashion industry can promote tourism in
Kyrgyzstan, attracting tourists interested in sustainable fashion and boosting the economy.

Overall, a thriving green fashion industry in Kyrgyzstan can contribute to economic growth, social
development, and environmental sustainability, making it a win-win situation for the country and the
broader region of Central Asia.

For the existing textile businesses in Kyrgyzstan, it might be a little challenging to invest a lot of
money in changing the processes and techniques to produce final products. However, traditional Kyrgyz
textile techniques and designs can be incorporated into modern sustainable fashion practices in several
ways:

- Natural Dyes: Kyrgyz textile techniques traditionally use natural dyes sourced from local plants
and herbs. These natural dyes can be incorporated into sustainable fashion practices, reducing the
use of synthetic dyes and chemicals.

- Handmade Techniques: Many traditional Kyrgyz textile techniques are handmade, such as
weaving and embroidery. These techniques can be preserved and incorporated into sustainable
fashion practices, promoting artisanal skills and supporting local communities.

- Local Materials: Kyrgyz textile techniques traditionally use locally sourced materials such as
wool, silk, and cotton. These materials can be used in sustainable fashion practices, promoting the
use of locally sourced and sustainable materials.

- Cultural Designs: Kyrgyz textile designs are often inspired by traditional motifs and patterns,
which can be incorporated into modern sustainable fashion practices, promoting cultural heritage
and identity.

It is important to note that the integration of traditional Kyrgyz textile techniques and designs into modern
sustainable fashion practices can also have cultural implications that need to be carefully considered:
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A3BECTHO YCTPOICTBO 3aLUMTbI TAFOBOrO KaHaTta NogbeMHON YCTAHOBKM OT 3aKpyduBaHUs,
BblOpaHHOE 3a MPOTOTWM, BK/KOYalOLEee KOpMyc, BSi3aHHbIA C MOAbEMHbIM COCYAOM, OCb,
YCTaHOB/IEHHYIO B KOpMNyce BepTUKa/IbHO C BO3MOXXHOCTbIO BpalleHWs, COeUHEHHYIO C TATOBbIM
KaHaTOM M MPOMYLLEHHYIO 4epe3 eMKOCTb, 3aKpersieHHYH CBepXy Kopnyca. [pu 3TOM, OCb
YCTaHOB/IEHA B KOpMyce C 3a30pamyi C BO3MOXHOCTbIHO GOKOBOIO M MPOAONLHOINO0 CMELLeHus, a
MOMOCTb EMKOCTW 3aM0/IHEHA XXUAKUM CMa304HbIM BELLECTBOM U CO0OLLaeTCs C NOMOCTLI0 Kopnyca
npu cMeLLeHnsax ocu [2].

HepocTtaTKOM M3BECTHOrO YCTPOMCTBA 3alMTbl TAFOBOrO KaHaTa MOAbLEMHONM YCTaHOBKM
ABNAETCA BEPOSATHOCTb 3aK/MHMBAHWA OCUM B KOPryce 3a CYET Yr/10BOr0 OTK/IOHEHWS OCU OT
BEpTMKanu, T.e. 13-3a Nepekoca OCK B KOPMYCe B Cyyae 3HAYMTE/NbHbIX MOMepPeUHbIX KOonebaHui
TArOBOr0 KaHaTa npu ChycKe-nogbeme MoAbeMHOro cocyga. [lepekoc ocu B Kopnyce
06ycnaBnmBaeT ee Aehopmalmio, YTO MNPMBOAMT K MOBbILUEHHOMY M3HOCY paboymx MOBEPXHOCTEN
OCW W Kopnyca W, COOTBETCTBEHHO, CHVKAeT CPOKM 3Kcnayatauuu 060pyaoBaHWUS U MOBbILLAET
3KCMnyaTalMOHHble 3aTpaTbl 3a CYET NPEeXAEeBPEMEHHON 3aMeHbl W3HOLLEHHOro 060pyA0BaHMS.
Mpy 3aKIMHMBaHUM OCY B KOPMYCe WUCKNOYaeTCs ee NMPOKpyyMBaHUe B MOMOCTM Kopnyca W, Kak
CNeACTBME 3TOr0, COXpaHsaeTcs AeopMaums TAroBoro KaHata, obpasyroLlascs rnpu ero 3akpyTke,
4TO O3HAYaeT 0TKa3 060pyL0BaHMS B paboTe U CHUXKEHME ero HafeXXHOCTH.

3agava 1300peTeHNs 3aKNYaeTCca B MOBbILEHUM HAAEXHOCTU paboTbl 060pyA0BaHUS U
CPOKOB €ro aKcrnayarauuy Npu CHWKEHUW 3KCNyaTauMoHHbIX 3aTpar.

MocTaBneHHas 3aaya pewaeTcs Tem, YTO B YCTPOMCTBE 3aLMTbl TAFOBOIO KaHaTa LLIaxXTHOM
NOABLEMHOM YCTAHOBKM OT 3aKpyuuBaHWs, BK/IHOYAIOLLEM KOPMYC, COEAMHEHHBIA C MOABLEMHbIM
COCYAOM, OCb, YCTaHOBJ/IEHHYH) BEPTUKA/IbHO B KOPMYCE W COEAMHEHHYH) C YCTPOMCTBOM
KpensieHWs TAroBOro KaHata, EMKOCTb C XXUAKMM CMa304HbIM BELLECTBOM, 3aKper/ieHHY CBepXy
Kopnyca, Npu 3TOM OCb YCTaHOB/IEHA B KOPMyce C BO3MOXHOCTbIO BpaLleHus, MPOAObHOMo U
MOMepeyHoOro CMELLEHNS OTHOCUTENIbHO BEPTUKaIW, a MofoCTb EMKOCTU coobLiaeTcs npu
CMELLIEHNM OCK C MONOCTbIO KOpnyca, BHYTPEHHAS NOBEPXHOCTb KOpMyca, KOTOPO OH OnMpaeTcs
Ha OCb, M MOBEPXHOCTb OCW, HA KOTOPYH OMMPaeTCA KOPMYC, BbIMO/IHEHbI cepuyeckumMmn. MNpw
3TOM, eMKOCTb MMeeT (hopMy KO/bLa, MOMOCTb KOTOPOro CBfi3aHa C MOJIOCTbIO Koprnyca Yepes
OTBEPCTWS, BbINOMHEHHbIE B KOPMyce C €ero Bepxa Ha €ero BHYTPEHHIOW Cepuyeckyto
MOBEPXHOCTb, & OTBEPCTME B KOPMYCe, Yepe3 KOTOPOe 0Cb NPOMyLLEeHa U COeJUHeHa C YCTPOCTBOM
KpensieHns TAroBOro KaHara, BbIMO/IHEHO B BU/E YCEYEHHOr0 KOHYCa, PacLLUMpAOLLEerocs BBepX.

BbinonHeHne cepnyecKnMn BHYTPEHHEN MOBEPXHOCTW KOpryca M KOHTaKTMPYHOLWWEro C
Hell MOBEPXHOCTWN OCK NO3BOJISIET OCU MPOBOPAYMBATLCA B KOPMYCeE Mpuy ee YriioBOM OTK/IOHEHUN OT
BEPTUKa/IM, YEeM WCK/IIOYaeTCA Mepekoc WM 3aKk/IMHWBaHWE OCWM B KOPMyce W MOBbILWAETCH
HaeXXHOCTb PaboTbl 060pYA0BaHMS.

YCTPOCTBO 3alMTbl TAFOBOrO KaHaTa OT 3aKpyuuBaHWA BK/KOYaeT Kopnyc 1, ocb 2,
YCTAHOB/IEHHYIO BEPTUKA/IbHO B Kopriyce 1 C BO3MOXHOCTbKO BpalleHusi, eMKOCTb 3,
3aKpensieHHy cBepxy Kkopnyca 1. T1onoCTb eMKOCTM 3 3anofiHeHa >KUAKUM  CMa304HbIM
BewecTBOM 4. OCb 2 yCTaHOB/IEHA B NOMOCTM Kopryca 1 ¢ NpoA0/bHbIM 3a30p0OM MEXLY HVDKHEN
CTEHKOW 0CM 2 N HUMXKHEN BHYTPEHHEN CTEHKOW Kopnyca 1, Kak 3TO nokasaHo Ha cur. 1. B kopnyce
1 BbINO/IHEHbI CKBO3HbIE OTBEPCTUSA 5, COeAMHSAIOLME NOMNOCTb EMKOCTM 3 € MOMOCTbI0 Kopnyca 1.
Paboume KOHTaKTMpYHOLLMe MOBEPXHOCTU 6 Kopnyca 1 M ocu 2 BbIMOMHEHbI B BUAe cepbl, a
oTBepcTMe 7 B Kopnyce 1, yepe3 KOTOpPOe MporyLieHa OCb 2, BbIMOSHEHO B BUAE YCEYEHHOro
KOHYCa, KaK 3TO TakXKe nokasaHo Ha qumr. 1.

Kopnyc 1 coeavHeH uepe3 MNpULENHOE YCTPOMCTBO (Ha ¢mrypax He MoKasaHO) C
NoAbEMHbIM COCYAO0M, 0603Ha4YeHHbIM YC/IOBHO Mno3vumein 8. Ocb 2 CBfi3aHa C YCTPOMNCTBOM 9
KpensieHns TAroBoro kaHara 10 K nogLemMHOMY cocygy 8.

YCTpOCTBO 3alUMTbl TArOBOrO KaHaTa paboTaeT credywowmm ob6pasom. Mpu cnycke-
nogbemMe MOALEMHOrO cocyfda 8 3akpyTka TArosoro kaHata 10 BOKpYr ero npofosibHOM OCu
yCTpaHseTCs MOCpeACcTBOM MOBOPOTa OCU 2 B MOMOCTU Kopryca 1, T.e. OCb 2 rOpPU30HTa/IbHO
MPOKPYYMBAETCA B MOMIOCTU Koprnyca 1 no ero cgepuyeckoil MoBepxHOCTW 6 noj AeicTBMEM
KpYyTALWEro MOMeHTa, 06pa3ytoLerocs Ha TAroBom kKaHate 10 npu ero geopmauum — 3aKpyTKe.











mailto:gulanda2001@mail.ru

«M3n1LIeK NOTPebuTeNs — pasHULa MEX Y LIeHOIN, KOTOPYH NOTPe6buTeIb rOTOB 3an1aTtuTb 3a
TOBap, 1 TOW, KOTOPYIO OH AENCTBUTENLHO NAATUT NPy NOKYMKe.» [3]

TO eCTb M3NMLIKM NOTPeOUTENs — 3TO Te CPeACTBa, KOTOpble MOTpebuTeny rotoBbl 6bln
OTAaTb, YTOOblI KYynWUTb TOBap Mo 6osiee BbICOKMM LieHaM, YeM paBHOBECHas, MHaye roBops, 310
COKOHOM/IEHHbIE CpeCTBa NOTPedUTeNeil.

«3nmeK Npon3BoauTeNns — AONOMHUTENbHbIE AOXOAbI, M3BNEKaeMble NPOU3BOANTENAMU B
pesynbTaTe TOro, YTO LieHa Ha ero 61aro npeBbILLAET LieHY, N0 KOTOPOM OHU FOTOBbI MPOAaBaTh 3T0
6naro Ha pbiHKe.» [3]

WHbIMM  cnoBamu, W3NUWKKA NOTpebutenss — 3TO Te CPeAcTBa, KOTopble MNpoAaBupbl
[OMNONHUTENbHO NOMYYMNIM, U OHU TOTOBbl MPOJaBaTb TOBap MO 00/ee HU3KMM LEeHam, Yem
PaBHOBECHAS, TO €CTb, 3TO JOMO/HUTENbHAA NPUObIb MPON3BOAUTENEN.

O6Lwme BbIrofbl 06WecTBa — 3T0 CyMMa M3NULLKOB MOTPEOMTeNs M Mpou3BOAUTENS UK
YMCTbIN BbIMIPbILL 06LLECTBA.

[CocygapcTBeHHOE BMeELLATENbCTBO B PbIHOYHOE paBHOBecue. OO6LLECTBEHHOE
HeAO0BONLCTBO  PAaBHOBECHOW LIEHOW TOBAapOB  MOXET  CTMMY/NMPOBaTb  FOCYAapCTBEHHOE
BMeLLATeNbCTBO B PbIHOYHYHO LeHY. Takoe BMeLlaTe/IbCTBO MOXET OblTb BbI3BAHO BbICOKMMMU
LleHamM/ Ha ToBapbl NepBOi HEOO6XOAMMOCTI, HEA0BOILCTBOM MPON3BOAMTENEN UM YIPO30i pocTa
6e3paboTuubl. FocyaapcTBeHHOE BMELLATE/IbCTBO MOXKET OCYLLECTBAATLCA ABYMS CNOCO6aMMU:

e NpsMbIM ((PUKCUPOBAHHbIN YPOBEHb LiEHbI);
e KOCBEHHbIM (Ha/iorn nam gorawyumn).

[MpAmoe rocyfapCTBEHHOE BMELLATENNIbCTBO B 3KOHOMUKY MOXET MPUBOAUTL K HEraTUBHbIM
nocneacTeuaM. EcnvM  rocyfapcTBo yCTaHaBNMBaeT MaKCUMa/lbHYHO LIEHY, KOTOpas HUXe
PaBHOBECHOW, TO BO3HMKAET AethmumT ToBapa, KOTOPbIA CTUMYNMPYET pasBUTUE YEPHOTO PbIHKA U
MOXET MPUBECTV K BBEAEHMIO KapTOYeK M TaNOHOB. ECnM e rocyaapcTBo ycTaHaB/NMBaeT
MUHUMaNbHYI LeHY, TO BO3HMKAeT M30bITOK TOBapOB, KOTOPbIA MOXET ObiTb pelleH 3a cyeT
Hal0ronnatesbLMKOB UM a4MUHUCTPATUBHBIX Mep A4/15 CTUMY/IMPOBaHKA cnpoca. B 06ounx cnyyasx
3TO MPUBOANT K CHUDKEHMIO 3(NMEKTUBHOCTM 3KOHOMUKM. [103TOMY KOCBEHHOE rocyAapCTBEHHOE
BMeLLaTe/IbCTBO B BU/E HAMIOM0B U/W JoTauui aBnsieTcs 601ee NpeLnoyTUTeNbHbIM, MOCKO/bKY OHU
He orpaHuMuMBalOT cBO60AY AEVCTBUI 3KOHOMUYECKUX areHTOB, W, CNeA0BaTe/IbHO, He HapyLLakT
(hYHKLMOHNPOBAHUA PbIHOYHbIX MPOLLECCOB.

"ocyaapCcTBEHHOE BMeLLATENIbCTBO B PbIHOYHOE PaBHOBECKE SBMSETCS aKTya/lbHOW TEMO
[N19 9KOHOMUYECKOro pa3BuTus KbiprbidctaHa. HeCMOTpS Ha TO, YTO pbIHOYHAs 3KOHOMMKA Oblnia
BBefleHa B CTpaHe euwe B 1991 rogy, rocyfapctBo BCe elle WUrpaeT 3HauuTeNlbHYK pofib B
PErynnMpoBaHnM pbiHKa CeNbCKOXO03NCTBEHHOW NPoAyKUuMn. OLHUM 13 Hanbonee APKNUX NPUMePOB
ABNAETCA YCTaHOB/IEHNE (PMKCUPOBAHHbIX LieH Ha MHOT Ve BUAbI MPOAYKLMM, BKKOYas MACO, MOJIOKO,
XNneé n apyrue NpoAyKTbl NEPBO HEOBXOAMMOCTU. DTO BbI3bIBAET AMCOANaHC MEXAY CrPOCOM U
NpeanoXKeHNeM Ha PbiHKe, a TakXXe NMPUBOAUT K BO3HMKHOBEHUIO AeduumTa UM n3bbiTKa ToBapa,
YTO HEraTMBHO CKa3blBaeTCsH Ha AKOHOMUYECKOM Pa3BUTUN CTPaHbI.

Takxke rocyfapcTBeHHOe BMeLLATENbCTBO B PbIHOYHOe paBHOBecMe B  Kbiprbi3cTtaHe
NPOSIBNSETCA B BUAE HANOroB M Cybcnamin. B cenbCKOM XO035MCTBE FOCYAApCTBO MpeaocTaBnseT
cyobcnanmn Ha pasninyHble CeNbCKOX03SMCTBEHHbIE KYNbTYPbI, YTOObI NOAAEPXKATb MPOM3BOAUTENEN
1 06ecrneynTb HaceneHne NPoAYKTaMu NMUTaHWA Mo AOCTYMNHbIM LeHaM. Takxke, Hal0roBble NbroTbl
N HaNOroBble KaHUKY/bl UCMOMb3YOTCA A/19 MPUBNEYEHNUS UHBECTULMIA B CENIbCKOE XO3SAMCTBO U
pa3BMTME CENbCKUX TEPPUTOPUIA.

«KbIprbi3ctaH ropHas arpapHas ctpaHa. CefibCkoe X03A/ACTBO B KbIprbi3cTaHe SBASeTCA
0AHON 13 Beaywmx chep sKOHOMUKK. B 06uem o6beme BHYTPEHHErO Ba/lOBOrO NPOAYKTa CTPaHbl
[lONSi CEeNbCKOro X034MCTBa COCTaBNAET 3HAUUTENIbHYIO YacTb — 0K0/O 24,0%. Kpome Toro, oKoso
65,0% HaceneHmsi CTpaHbl NPOXMBAET B CENIbCKON MECTHOCTM, 13 0OLLIEr0 Ymcna Bcex paboTaroLmx
34,0% wnnn 14% o6LLero HaceneHns CTpaHbl 3aHATbI B CE/IbCKOM XO035IMCTBE (B Pa3BUTLIX CTpaHax
3TOT NoKasaTenb paBeH - 1-3%). 3TK AaHHbIE NOKa3blBatOT, UTO CENbCKOE X035MCTBO B KbIprbl3cTaHe
MNMEET, He TOIbKO 3KOHOMMYECKOE, HO 1 60/IbLLIOE COLMaIbHOE M MOIMTUYECKOE 3HaYeHre.» [8]



JTyK - 04UH 13 BaXHbIX CENIbCKOXO03ANCTBEHHbIX KYNbTYpP B KbiprbicTaHe. OH BblpaLLMBaeTcs
B Pa3NYHbIX PErroHax CTpaHbl M MMEET 3HaUNTE/bHbIA 3KOHOMUYECKMIA NoTeHuman. Jyk aBnseTcs
OAHVM 13 Hambosiee BOCTPe6OBaHHbIX OBOLLE B KbIprbi3cTaHe M UCMO/b3YETCA KakK B MULLEBOWA
MPOMBILLSIEHHOCTH, Tak W B OMALLHEM XO3AACTBE.

B 2021 rogy npom3BoAcTBO NyKa B Kblprbi3ctaHe cocTtaBuio 6onee 46 ThiCAY TOHH, YTO
ABNSETCA OfHMM M3 CaMblX BbICOKMX MOKasaTesnel B CpegHeid A3uun. JIyK BblpalivBaeTcs B
00/bLUMHCTBE PErMOHOB CTPaHbl, HO HaMbOo/IbLLEe KOMMYECTBO NPOM3BOAMTCS B UyIMCKOM 06nacTu 1
BaTkeHcKol 06nacTu.

JIyK MeeT 3HaunTe/IbHY0 3KOHOMUYECKYHO posb B Kbiprbi3cTaHe, B TOM Yucie 6narogaps
akcnopTy. KbIprbi3cTaH 3KCMOPTUPYET CBEXMWI U CYLLEHbIN NYK B pAf CTpaH, BKIYas KasaxcTaH,
Poccuto, ¥Y36eKnctaH u TaKUKNCTaH.

["ocyaapcTBEHHOE BMELLATENLCTBO Ha PbIHOK NMPOM3BOACTBA NIyKa. 3anpeT Ha aKCrnopT
ToBapa. «C 31 aHBaps 2023 roga 661710 NPUHATO NOCTaHOB/IEHME KabMHETa MUHUCTPOB O BBEAEHUN
BPEeMEeHHOr0 3anpeTta Ha 3KCMOPT NyKa 3a npefenbl Tepputopuin KeiproidctaHa ¢ 31 aHBapsa 2023 rofa
CPOKOM Ha 3 Mmecsila, coobuiaeT MuHCcenbxo3. [laHHad Mepa MpuHATa B paMKkax ob6ecneveHus
NMPOLOBOMILCTBEHHOM  6€30MacHOCTM U CAEPXKMBAHWM  LEH Ha  COUManbHO  3HauMMble
NPOAOBO/bCTBEHHbIE TOBAPbl, B YaCTHOCTM Ha /YK penyarblid, NyK-LanoT, NyK-Nopen u npoyve
NNYKOBWYHbIE OBOLLM, CBEXMNE WU/ OXJTXKAEHHbIE.» [4]

[MpoaHann3npyem JaHHOe rocyfapCTBeHHOe BMeLLaTeIbCTBO Ha PbIHOK MPOM3BOACTBA /yKa
B CTpaHe.

Mpegnonaraetcs, 4To (OYHKUMS cnpoca U MPeasiokeHnss Ha pbiHKe NlyKa B KbIprbi3cKow
Pecny6nvke MeeT BUL;

Qp =196 — 2.3 - Pp,
{QS =-254+1.7"PF;

[ns TOro 4yrtobbl HaWTU KOOPAMHATbI TOYKM PbIHOYHOrO PaBHOBECWUS BOCMO/b3YeMCS
YC/I0BMEM PbIHOYHOIO paBHOBeCUs. B faHHON cutyaumm obe CTOPOHbI BYAYT LOBO/bHbI, ECAN MPU
O[IHOW W TOW e LieHe 06beM NpeanoXeHns 6yaeT paBeH 06beMy cnpoca:

{PD = Ps,
Qp = Qs
O603HauVB KOOPANHATLI TOYKM PbIHOYHOIO paBHOBeCUA Yepes (Pg;Qg), MOMYYNM CUCTEMY:
Qp =196 — 2.3 Pp,
{QE =-254+1.7"P;

PelleHMeM cCUCTeMbl ABNAKOTCA KOOPAMHATLI TOUKM MNEpeceyeHns KpMBbIX Cnpoca U
NpeanNoXeHNs: paBHOBECHasA LieHa 55.25 COM 3a KMorpamMmm U paBHOBECHbI 06bem 68.92 ThiC. Kr.

MwupoBas LieHa 3a Kr lyKa cocTaBnseT P, = 64.5 com.

«ECnn LeHa Ha HEKOTOpLIN TOBap Ha MUPOBOM PbIHKE P, BbilLE, YeM Ha BHYTPEHHEM Py, TO
npv cBOOOAHOW TOProB/ie BO3HMKAET 3KCMOPT TOBAPOB W3 AaHHOW CTPaHbl BO BHELUHWIA MUp».[4]

LleHbl Ha MMPOBOM pPblIHKe MNPaKTUYECKM He 3aBUCAT OT MasblX CTpaH. [1o3Tomy, npu
OTKPbITbIX 9KOHOMUYECKNX FpaHuLax, LieHa Ha ToBap cocTaBuT 64.5 coma. Tak, 06bem cnpoca npu
3TOW LeHe paBeH Qp = 196 — 2.3 - 64.5 = 47.65 TbiC. KI, 06beM NpeAnoKeHNs paBeH Qg = —25 +
1.7 - 64.5 = 84.65 TbIC. Kr. COOTBETCTBEHHO, 06bEM 3KcnopTa 6yadeT paBeH 84.65 — 47.65 = 37
ThIC. KT
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https://ru.sputnik.kg/economy/20170614/1035143211/Kyrgyzstan-export-agricultural-products.html
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Pa3Ho06pa3une Kmmara, 0CO6eHHO ero KOHTUHEHTa/IbHOCTb M apUAHOCTb, CBA3aHbl CO CPaBHUTENIbHO
OXKHbIM TOJIOXKEHMEM CTpaHbl, €e YAIeHHOCTb0 OT OKeaHOB, COCEeACTBOM C OOLIMPHBIMY
MYCTbIHAMW, KOHTPACTHOCTbIO penbea M oporpapuyeckoii 3aMKHYTOCTbHO 0OO0/bLUE 4acTu
pecnyo6/nKu.

BonbLioe pasHoo6pasne 1 KOHTPACTHOCTb KIMMATUYECKMX YCI0BUIA OCO6EHHO 3aMeTHbI MO
ce3oHaM rofa, B KonebaHusax temnepartyp U B MECTHOM MUKpoknumare. Jleto (4o 2 000 - 2 500 m
BbICOTbI) MOBCEMECTHO XXapKoe, CyXoe, 0CO6eHHO B MOArOPHbIX paBHUHaX MpudepraHbs, B Yyinckonm
1 Tanacckov fonMHax. 3uma [LOBOSIbHO XOJ/I0AHAs, OCOOGEHHO B ropax U MeXropHbIX BnaguHax,
TemrepaTypbl AOCTUraloT abCcoMoTHOro MuHMMyma o 55°C B Ak-CaiiCKOi KOT/IOBMHE, YacTbl
OTTenenu, 3a WCK/OYEHNEM BbICOKOTOPHOro nosca. bnarogaps manoli 06/1a4HOCTV Bevka
NPOAO/MKUTENBHOCTbL COMMHEYHOT0 cUsiHMA. OHa MeHsieTca oT 1700 (B y3KMX A0NMHaX) 4o 2966 yacos
(Ha cbipTax BepxHero HapblHa) B rogy, B KypopTHOi1 30He npu Mccebik - Kynbs 0Ha cocTaBnseT 2670-
2880 yacos.

TakyuM 06pa3om, Ce30HHOe W [HEBHOE W3MEHEeHWs TemnepaTypbl BO34yXa B HayyHOM U
NPakTUYECKOM MN/1aHe UMEET BaKHOE 3HaYeHUA NS XXU3HW 4YenoBeka, Mo3TOMYy MPUHLMNY CO3/aH
pabounini MakeT, KOTOPbI HENPEPLIBHO NMOKa3bIBAET OKPYXKatoLLyt0 TemnepaTypy, (cM.puc.l) n (cm
puc.3).
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PucyHok 3 — BHewHWIn BUA faTumnKa TemnepaTypbl U BnaxHocTn DTH22 n Tabnuua coegnHeHme
BbIBOA0B MUKPOKOHTPO/NEpY.

4. Pabounin MakeT o1 U3MepPeHNs BNaXXHOCTU BO3fyXa M NnoyBbl. PacnpegeneHue
0CafikoB MO TEppUTopumM pecnybnmkn HepaBHOMEPHO. bonblue Bcero mx (4o 1500 - 2000 mm)
BblNaJaeT Ha HaBETPEHHbIX CK/IoHax depraHckoro n Kbiprbi3ckoro xpe6Tos. C 3anafa Ha BOCTOK
KO/IMYeCTBO 0CaAKOB YMEHbLLIAETCS U Ha MEXTOPHbIe BNaAnHbI BHYTPeHHEero 1 LieHTpasibHOro TaHb-
WaHa npuxogntca Tonbko 200-400 MM ocagkoB. B rogoBoM Xofe MakKCMMyM OCafKOB B
MpudepraHbe. Yyicko 1 Tanacckoin fONMHAX NPUXOAUTCA Ha BECEHHMe MecsAubl, a npu Mcebik-
Kynbe 1 BHyTpeHHeM TsaHb-LLIaHe Ha Tennblii nepuog roga. CeoeobpaseH Kammar npu CcCbIKKynbs,
KYPOPTHOI 30HbI, FAe NETOM M 3MMOI CKa3blBAeTCS B/IMSIHWE KPYMHOIo He3amep3atoLLero 03epa u B
HeM COYeTaroTCA YepTbl FOPHOIO M MOPEHOIO KiMMaTa.

TaknM 06pa3oM, 419 N3MEPEHUS BNXKHOCTY BO3AyXa U BNXXHOCTU rpyHTa TpebyeTcs 6osee
JeTaNbHbIA NOAGOP [AaTumka, T.K. BN@KHOCTb TPYHTa, 3TO CBOMCTBO FPyHTa 0O6YCNOBMEHHOE
HaMumneM B HEM BObl. BO-nepBbIX, B BEPXHUX FOPU30HTAX M/ 30HE aspauuy BNaXXKHOCTb FPYHTOB
He NOCTOAAHHA 1 MEHSETCA B 3aBUCUMOCTM OT Pa3/IMUHbIX YC/IOBUIA, B KOTOPbIX HAXOAUTCA rPYHT. Bo-
BTOPbIX, OHA M3MEHSETCA MO Ce30HaM rofa, a Takke B 3aBUCUMOCTW OT Pas/IMYHbIX TEXHOMEHHbIX
(hakTOpOB. B TpeTbMX, FPYHT MMEET B YCMOBUSX €CTECTBEHHOrO 3aseraHns Ha [aHHbI MOMEHT
Ha3blBaeTCA eCTECTBEHHOM B/IXKHOCTHIO FPYHTA.


https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BD%D0%B0_%D0%B0%D1%8D%D1%80%D0%B0%D1%86%D0%B8%D0%B8
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https://ru.wikipedia.org/wiki/Doi
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https://dx.doi.org/10.1055/a-1069-1312
https://ru.wikipedia.org/wiki/Doi
https://dx.doi.org/10.1055%2Fa-1069-1312
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Ob6paTnM BHUMaHWE, YTO OLEeHKa (4) xapakTepusyeT fedeKT naowagei, BOSHMKAIOLWMA Ha
oTpeske [a; b] npv annpokcumaummn gyHkumm f (x) no hopmyne (2). MprMep Tako NHTEPNONALMK

npu 6=0 1 reoMeTPUYECKI CMbICN (hyHKLMOHaNa @(X,8) MpoMNNCTpPUPOBaHbI HA PUCYHKe 1.
PaccMoTpUM criedytolLyto 3adady Ans dyHkumoHana @(X,6): HalTh ceTky X = (X, X, X; ),
yf0BneTBopsitoLLyto ycnosusim (1) u, npu uUKcMpoBaHHOM 6 [O, 1], [OCTaBNALWYHO MUHUMYM
thyHKLmoHany ¢(X,8), To ecTb
#(%,6) - min. (5)

OueBWAHO, YTO peLueHre 3agaun (5) NO3BOMNT TaKXKE MUHUMKU3MPOBATb U HOPMY B JIEBOVA
YaCTM OLEHKK (4), TO eCTb MUHUMM3MPOBATL OT/MUME B MOWWAASX KPUBOMMHENHbIX Tpanewuui,

COOTBETCTBYHOLLMX UCXOAHON yHKLMM f (X) 1 eé KycouHo-nocTostHHOMY uHTepronsHTy f(x,6) Ha

oTpeske [a; b].

— f(x)

@(x,0)

; VS A

&
oy

L e g e

Q},?E—————-——————

PucyHoK 1 — VinntocTpaums KYCOYHO-MOCTOAHHOM annpoKcMaumMm nponssobHOn yHKumn f(x) Ha
oTpeske [a; b] no dhopmyne (2) npn 6=0 1 reOMETPUUECKOTO CMbICIA (hyHKLMOHANA ¢ (X, 6)

3BecTHO, UTO ecnu pelueHune 3agaum (5) CyLlecTBYeT, TO OHO YAOB/IETBOPSET CUCTEME
AndgepeHynanbHbIX ypagHeHuin [1]:

W0 o j=231 o
X;
rae, ¢ ydetoM opmynbi (4):

09(X,0 , ,

%:H(Xj _Xj—l) f (Xj)|‘(l—9)(xj+l—xj) f (xj)|+

X ()
f’(s)|ds—6’I f'(s)ds=F; (%), j=2,3-1

+(1-6) I

Xja










aHaIMTUYECKN 33flaHHble TeCTOBble (YHKLMW, pa3nuHble BapuaHTbl napametpa 6 u3
NHTEPNONALMOHHON hopMy bl (2) 1 KOIMYECTBA Y3/10B CETOK.

B pamkax faHHON paboTbl 419 AEMOHCTpaLMmn paboTbl NPeanoXeHHOro anroputma oyaem
NCMONb30BaTh PYHKLNIO

f(x)= 1-e®
1-e
1 3HaYeHMe MHTEePNOALMOHHOIO NapameTpa 6=0,5.
Ha pucyHke 2 npouniocTprpoBaHbl U3MEHEHUS CBOMCTBA CKOPOCTM BO3pacTaHUs (yHKLMN
f(X) OTHOCWUTENbHO pasHbIX 3HauYeHWUi eé napameTpa £: npu & —» 1 dopma rpagmka hyHKUWN

6113Ka K NpsiMoit imHuun, npu € - 0 6onee SBHO NPOSBNSETCS NOFPaHUYHBbIVA COA B6IN3N TOUKM
x=0.

™ | >

. x [0; 1]

™ =

YA

______
o

e=1
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PuUCyHOK 2 — "padmku oyHKumm f (X) ANS pasHbIX 3HAYEHWIA napameTpa &

[anee npuBefeM HEKOTOpble Pe3yNbTaTbl YMCAEHHbIX 3KCMEPUMEHTOB MO MOCTPOEHUIO
aaanTWBHbIX CETOK 1 UX NMPUMEHEHMIO NPY KYCOYHO-NOCTOSIHHO MHTEPMONALMN.

O6paTm BHMMaHWe, YTO OLeHKA MOrpeLHOCT UHTEPMOALMMA OCYLLECTBASNACH MO HOPME
L1 N0-0TAeNbHOCTY ANSt MHTEPMO/AHTA, NOCTPOEHHOIO Ha PABHOMEPHOI CETKE, U /11 MHTEPMNONSHTA,

NOCTPOEHHOrIO Ha a,D,aI'ITVIBHOVI CETKE, 1 Bbl4NCNANaCb No (i)opmyne:
J-1

Z(xjﬂ—xj)‘f (Xjue) = 1, (‘9)‘ (14)

Xj+l + Xj s 1 1_1
TAE€ X,y :T’ J=1J-1.

BmecTe ¢ pacyeToM NOrpeLlHOCTU BbIMOJHANACL Y BU3yasibHas OLlEeHKa KayecTBa KYCO4YHO-
MOCTOSIHHOWM MHTEPNONSAUMA:  OCYLLECTBAANOCL rpaUyecKoe COMoCTaB/eHNe WHTEPMO/SHTOB,
MOCTPOEHHbIX Ha KOHTPO/bHOW paBHOMEPHO ceTKe (MHTepnonaums oCyLLecTBAsNachk no opmyne
(2) B 10001 TOYKe C y4eTOM PacronoXeHUs Yy3N0B MCXOAHON PaBHOMEPHOW CETKM M HalAeHHOM

aflanTMUBHOW CETKM), C TOYHBbIMU rpagnkamm PyHKUMK f (x) . MOACHUM, YTO PUCYHKM OpraHn30BaHbl

cneayroLmMm 06pa3oM: TOUHbIA rpatMK TeCTOBOM (PYHKLMK Be3de U306paXkeH 3eNeHbIM LBETOM;
y3/1bl PaBHOMEPHOI CETKM 1 COOTBETCTBYHOLLMIA MHTEPNONSHT — KPaCHbIM LIBETOM; Y3/1bl a4anTUBHOM









a] f(x,=0.001); piecewise constant interpolation: J=11, 6=0.5 6) f(x,2=0.001); piecewise constant interpolation: J=21, 6=0.5
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PUCyHOK 5 — Pe3y/bTaTbl KYCOUYHO-MOCTOSHHON nHTeprnonauyuu (no gopmyne (2) ¢ €=0,5) pyHKLmm
f.(X) npn &£ = 0,001 Ha paBHOMEpHOI 1 afaNTUBHO CETKaxX C UNCIOM y3/108: a) 11; 6) 21; B) 51; 1) 101
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COOTBETCTBYIOLLMIA KPUTEPUIA NPOYHOCTM Npegnoxun T.6. AyiiweHanunes [3], JaHHbIA Kputepuii B
pepakumn b.A.Pblukosa [9] nmeeT Bug;

o, = A+,/Qo?+B* (AB,Q-const), (5)

rae rnaBHble HanpsXXeHns CxaTnAd (0}, =1, 2,3) CUYMTAOTCH MONOXUTENbHBIMU N T, > T, = J,.

PacuéTHble 3aBMcMMOCTU. Bxogalme B 3aBcMMOCTb (5) maTeprasibHble napameTpbl MOXXHO
OnNpeaennTb, ONUPasCh Ha IKCMEPUMEHTASTbHbIE JaHHbIe MPY Kak1X-160 Tpex BUAax Harnpsi>KeHHOro
COCTOSIHUSA (BblGMpaeMble B Ka4eCTBE «OMOPHbIX TOUEK).

Ha ocHoBaHun copmynbl (5), Bblpaxas 3aBUCMMOCTb U3 = O (01) npu Tpex BuAaax

HaNPSXKEHHOr0 COCTOSAHUSA c=0,/0, (Ci, =1 2,3) , NONYUYNM CUCTEMY U3 TPEX YPaBHEHWI

OTHOCUTE/bHO TPEX KOHCTAHT (A, B, Q). Ee pelLeHve 1OCTaBNSET:

2 2 2 2 2 2 2 2
(Cl O,q ~— G 01(2)) - Q(Cz O,y ~C3 0, 1(3))

2 (Clal(l) - 0201(2)) - (Clal(l) G0, ) q - (6)
rge

(0. )2 _ 0.2
= l(l) 2 _ C2 ] Jl(l) = 1|C=ci ! O-C = Jl|c:0’ (7)

(0-1(2)) Jc

2 2
_ G0y — 2C,0, ) A
Q= 2 _ 2 1 8
012 ~ Oy

B = [A"-QaZ, . ©)

Taknum 06pa3oM, 3aBUCMMOCTb (5) MOXHO NPeLCTaBuTL B BULE:
—Ac+\/QA2 -(Q-c?)B?
1-¢° (10)
MokasaHo [2, 9], uto npn g, — % napametp Q—1. MNoatomy Hapagdy ¢ 3aBucUMocTbio (5)
CneflyeT pacCMaTpuBaTh a/lbTEPHATUBHYIO €1 CleAyHoLLYO 3aBUCUMOCTb:

o,=A+.0’ +B? (11)

MpeaBapuTe/IbHO YKaXXEM CNefytoLee: ypaBHeHre KpyroB Mopa MOXHO MpeacTaBuThb eLle B
BUAe, 0TIMYHOM OT (1):

a(c)

g(o,1,c)=0’+1°-(l+c)o,0+co’ =0, (12)
rfe B KayecTBe napamerpa jaHHOro cemeiicTea Kpyros (urypupyeT BUf HanpsKeHHOro COCTOAHWSA

(c).
B aTOM cny4yae KoopAnHaTbl ornbatoLei NpeaebHbIX KPYroB HanpsXXeHWn MeroT BUA :
__a@ e (1-c)a,\/(0, +¢(a,),)(0)).
o+ 1+ e)ay)e g, +(L+c)(g)),

(), =00 24 - (=B - A Qs A - (1-¢*)B® (13
Ve "5 (l—CZ)Zm

MeToguKa onpegeneHns MaTepranbHbIX KOHCTAHT. PaccmMoTpuM 3aBmucnmocTb (11). Mpw
OAHOOCHOM CxXatun g, =0, a HanpsXkeHne O, paBHO Npejeny NPOYHOCTU Ha CxaTue (g, ), T.e.
0, = 0. 310 HanpsKeHue ByeT CNyXWUTb NepBOi «ONOPHOW TOUKOW» [/19 OMnpefeneHNs UCKOMbIX
KOHCTaHT. B atom cny4ae u3 goopmynbl (11) cnepyer:

A’ -B*=0". (14)







Tabnmua 2 — PacyéTHble flaHHble /15 NOCTPOEHUS A5 NOCTPOEHUS ormbaroLmx K kpyram Mopa

o. | Ow!| ¢ |Fyl| ¢ A Q B o
Dunham dolomite (block 1)
200 | - | - | 445 | 0.074 | -2322.06 | 1 2312.63 | -9.19

Westerly granite

239 | 917]0.084 | 2117 | 0.189 | -1824.2|0.366 | 1818.45 | -5.74
Solnhofen limestone

310| - | - | 528]|0.1515|-1101.8 | 1]1057.27 | -445
Dunham dolomite (block 2)
2615 - | - | 725]0.1724|-1766.47 |  1[1747.01-19.46

Yamaguchi marble

82| 140/0.089| 243| 0.164| -44.690.098| 36.49| -8.19
Mizuho trachyte

100] - | - | 437] 023] -8548| 1| 8489| -5.87
Manazuru andesite
140] - | - | 881] 0147 -28445| 1| 28414 -3.44

Orikabe monzonite

234| 718| 0.1 1107| 0.18]| -2826.7| 1]2817.03| -9.7
Inada granite

229 - | - [1497] o015]-464276| 1| 4637.1| -5.65

MP3 Kpyru Mopa
180 |y =-0,0017x%+0,9979x+22,15
160 RZ = 0,9987 —&—Panl
140 —d— ¢=0,203804
120 c=0,175953
100 c=0,149007

80

——=0,11583

60

20 c=0,076531

50 —— =0

0 —@— ogibaju
0 100 200 300 400 500 cMPa

PucyHok 1 — Kpyru Mopa ans 04HOOCHOr0 1 TPEXOCHOI0 CXXaTus ropHoi nopodbl Mizuho trachyte.
MpeacTaBneHa Takke SIMHWS TPEHAA C BbICOKOM [OCTOBEPHOCTbIO R? oTpaatollasi pacuéTHyto
ornéaroLyo.
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