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Annotation. The article discusses the modeling of risk assessment using
hierarchical analysis methods when using cloud IT services technology, in particular
the Functional model for assessing the risks of using cloud IT services and technology
technology for assessing the risks of using cloud technologies.

Keywords: cloud technologies, risk assessment, hierarchy analysis method,

methods, models, assessment, risks, services, cloud computing.

MOIEJIUPOBAHUE ONEHKHU PUCKOB METOJ1OM
HNEPAPXNYECKOI'O AHAJIM3A 11PU UCITOJIB30OBAHUH
TEXHOJIOI'MA OBJIAYHBIX UT-CEPBUCOB

Annomauyun. B cmamve paccmampugaemcsi MoOeIuposanue OYyeHKU puckos ¢
UCNONBL30BAHUEM MEMOO08 UEPAPXUYECKO20 AHAIUZA NPU UCNONb30BAHUU MEXHON02UU
oonaunvix UT-cepsucos, 6 uacmuocmu QYHKYUOHAIbHAS MOOENb OYEHKU DPUCKOS
ucnoavzoganusi ooaaunvix MT-cepsucos u mexnonro2uveckas mexHono2usi OYeHKU
PUCKOB8 UCNONIb30BAHUS OOJIAYHBIX MEXHON02ULL

Knwuesvie cnosa: obraunvie mexumonocuu, OYeHKAd PUCKO8, Memoo
UepapxuuecKko20 aHanusd, mMemoobvl, MOoOelu, OYEHKAd, DPUCKU, CepB8Uchl, 00IauHble

BblHUCTIEHUA.
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BULUTLI IT-SERVISLAR TEXNOLOGIYASIDAN FOYDALANISHDA
IERARXIYA TAHLILI USULI BILAN RISKLARNI BAHOLASHNI
MODELLASHTIRISH

Annotatsiya. Magolada bulutli IT-servislari texnologiyasidan foydalanishda
lerarxik tahlil usullaridan foydalangan holda risklarni baholashni modellashtirish,
xususan, bulutli IT-servislaridan foydalanish riskini baholashning funksional modeli
va bulutli texnologiyalardan foydalanish riskni baholashning texnologiyasi ko ‘rib
chiqildi.

Kalit so‘zlar: bulutli texnologiyalar, risklarni baholash, ierarxik tahlil usuli,

usullar, modellar, baholash, risklar, servislar, bulutli hisoblash.

Introduction

At the moment, there are several methods for assessing risks from the
introduction of information technologies and software products created on their basis.
These include: risk model Octave, Cramm, Risk Watch. In the case of a private cloud,
these models can be used to manage risk with a number of adjustments. However, if a
private cloud is owned by an organization and physically exists within its jurisdiction,
then it is possible to abstract from the idea of the cloud and consider that the company
does not use it. When using a private cloud, the organization’s employees can be
considered a client, and the organization itself a service provider [3]. They can also
serve as the basis for creating a new model that can satisfy the emerging need. It is
important to note that none of the existing models for assessing information technology
risks is completely suitable for the case of cloud computing, because None of them
take into account the specific interaction model inherent in cloud environments. This
specificity lies in the possibility of remote access to the services provided. In this
regard, it becomes necessary to consider the following possible risks:

e the adverse consequences of poor data management;

e unjustified maintenance costs;
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e financial or legal problems of the supplier;

e operational problems or supplier downtime;

e problems of data recovery and confidentiality;

e general security problems;

e attacks on the system from outside.

Modeling risk assessment methods

The author proposes the following additive model for assessing the risks of using
cloud IT services based on factor analysis. Before proceeding with the calculation of
the risk assessment model, the following several steps must be completed [1].

Step 1. Segmentation of data based on its importance. NASA’s Jet Propulsion
Lab recently began its own cloud computing research. Research was carried out in the
field of navigation among data with different levels of access and security. Their team
mapped their cloud research into a chart, plotting different data sets according to
security requirements for each slice. Then the JPL team began working with
information in accordance with the diagram - from public data to secret ones.

Step 2. Determine how much information needs to be protected through
outsourcing. If we initially determine what part of the data we want to leave on storage
resources and what part of it will go to the cloud system, the process of organizing data
safety will be organized much better than others. Of course, in this case, part of the
responsibility for the level of data security falls on the employees who directly work
with these resources.

If the company has an advanced security team, great; if not, it’s easy to outsource
this task. This is money that will truly be well spent. It would be optimal to combine
these two methods and include third-party audit and code revision in this process.
Cloud service providers are beginning to realize that having strong security is a good
way to differentiate themselves from other providers, since most of them do not think
about actually protecting the information hosted on their services from unauthorized

access. To resolve such situations, it is necessary to establish dialogue and
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understanding between the cloud service provider and the company department that is
responsible for risk management.

Step 3: Shortlist cloud providers to evaluate. It is worth evaluating suppliers
based on an overall view of their capabilities, with the caveat that the deeper the risk
management department attempts to understand the infrastructure of the supplier being
reviewed, the greater the responsibility it may assume to the organization. And at the
same time, if the cloud supplier cannot provide a level of scaling commensurate with
the company’s needs, information security problems will arise regardless of the
supplier’s initial promises.

Step 4. Write a detailed description of the provider. Here are four main criteria
that characterize suppliers:

1) safety: confidence that the supplier and subcontractors will comply with all
applicable laws;

2) compensation: how the supplier and its subcontractors will compensate the
company for damage in the event of information leaks;

3) Liability: It is the supplier’s responsibility to notify the company of
information leaks and to cover the costs of foreseeable leaks, in accordance with
relevant laws, including possible third party claims arising from the leak;

4) audit: suppliers whose services are considered the most exposed to risks are
required to conduct and pay for third-party audits.

Through this process, service providers that pose too many risks can be
identified.

Step 5. Agreeing on the contract and special conditions. The language of the
standard contract and service level agreements should be specific when describing your
security requirements. It makes sense to learn to stick to your line in negotiations with
suppliers when it comes to the right to ownership of information, to the point that if the
relationship with a supplier is broken, the company gets all its data back, even if this

data needs to be delivered on disks.
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Step 6: Monitor the performance of the supplier’s risk management program and
observe the results of audits of the firms supporting it. A number of firms have created
a process dedicated to ongoing supplier assessment. They (firms) should also contract
with third party auditors to use their services whenever required.

Step 7. Launch the prototype with data images. Security goes hand in hand with
availability and reliability. Security features such as scanning can themselves be a
performance hit - you need to ensure that all security systems are in place and working
during tests. The system must survive poor performance at any time when some process
can cause it to crash or freeze. It is necessary to be able to recover the system from
these errors. But leaving them can cause problems in the security system.

While the risk of hacking is always present, the real risk when outsourcing any
function—whether it’s a cloud service or not—is understanding the level of control
that has been lost and what the consequences might be.

Step 8: Perform penetration testing. At this final stage, the organization uses its
internal experts or information consultants to hack the system using publicly available
tools. These consultants can also be helpful in resolving system vulnerabilities they
find [2].

In Figure 1 shows the designed functional SADT model using BPwin. This
model represents a risk assessment system in the form of a simple component - one

block and arcs that depict interfaces with functions outside the system.

Mathematical Requirements of
methods the head
Messages from Risk assessment of Values of the criterion
providers =~ ———» usingcloud IT > "Reliability of work and
services information security”
Software Experts

Fig. 1. Functional model for assessing the risks of using cloud IT services
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Recently, there has been a widespread belief that modern cloud technologies can
significantly reduce costs, and today many companies are increasingly moving their
enterprise systems and business applications to the cloud. This is evidenced by the
results of the second annual Cisco Cloud Watch study [5].

From the point of view of the use of information technology, the cloud is
understood as a network of computers that ensures the operation of certain software
and provides the user with the opportunity to work with these software products for a
fee.

From a security point of view, cloud technologies have such positive qualities as
fault tolerance and safety of data placed in a virtual environment. However, we should
not forget that the cloud is not a panacea for all problems, so we must be realistic and
always take precautions and protection measures to avoid unpleasant cases that occur
in the cloud in the same way as on the ground.

Having studied the experience of using cloud technologies to organize the work
of an enterprise, we can identify different types of risks [4]:

e legal;

e Operating rooms;
e informational;

e technical.

Each group of identified risks can include its own factors. For example, the group
of technical risks includes the level of reflection of all types of liability in concluded
contracts and financial guarantees, bankruptcy or takeover of the provider, control of
the provider, the extent to which the provider uses laws and regulations applicable to
the field of cloud computing. Operational risks include restrictions on the use of
software configurations and its updating in accordance with industry changes, the
possibility of losing the uniqueness of business processes of a particular organization
when using the same data processing algorithms implemented in the accounting
program. The main factors of information risks are the security and confidentiality of

data processed in the program, the possibility of the developer refusing to further
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develop the program, the possibility of becoming dependent on the cloud service
provider, the reliability of resource sharing between different cloud users, access to
third party data and attacks on the system from outside [ 6].

Risk assessment technology is a process of step-by-step identification of the
most suitable cloud service provider and includes the following steps [7]:

o decomposition of the problem into a hierarchy;

o constructing a matrix of paired comparisons;

o calculating the wvector of local priorities, the largest
eigenvalue of pairwise comparison matrices, the consistency index and
consistency relations;

. calculation of global priorities.

At the first stage, the problem is presented in a hierarchical form (figure). At the
highest level is the provider that provides cloud technologies with the least risk. The
second level contains the types of risks, and the third level contains cloud providers
that must be assessed against the risks of the second level.

Conclusion

It should be noted that within this method there are no general rules for forming
the structure of the decision-making model. This is a reflection of the real decision-
making situation, since there is always a whole range of opinions for the same problem.
The method allows us to take this circumstance into account by constructing an
additional model to reconcile different opinions by determining their priorities. Thus,
the method allows you to take into account the “human factor” when preparing a
decision. This is one of the important advantages of this method over other decision-
making methods.

The considered method can serve as a superstructure for other methods designed
to solve poorly formalized problems, where human experience and intuition are more
adequately suited than complex mathematical calculations. The method provides

convenient means of accounting for expert information for solving various problems.
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POLIPROPILEN FIBRO TOLALI BETON TARKIBINI TEMIR-BETON
KONSTRUKSIYALI INSHOOTLAR QURILISHIDA QO‘LLASH ORQALI
EKSPLUATATSION SAMARADORLIKKA ERISHISH

Almardanov Shaxzod Mengkobilovich
Denov tadbirkorlik va pedagogika instituti, o‘qituvchi

almardanovshaxzod850@gmail.com

Annotatsiya. Ikkilamchi mustahkamlovchi vosita sifatida ishlatiladigan
polipropilen tolalari betonda qisqarish jarayonini tezlashtirishga ko ‘makchi bo ‘ladi
va darzlik, yoriglar kamayishini nazorat giladi. Ushbu tolalarni ishlatish uchun beton
qorishmaning tarkib jamlanmasini o ‘zgartirilishi shart emas, ularni qoliplash
jarayonida nasos yoki otish paytida ham maxsus jihozlar yoki shlakli o ‘zgartirishlar
talab gilinmaydi.

Kalit so“zlar. Polipropilen fibro tola, temir-beton konstruksiya, beton namuna,

agressiv muhit, ekspluatatsion ko ‘rsatkich, mustahkamlik ko ‘rsatkichi.

Abstract. Polypropylene fibers used as a secondary reinforcing agent help to
accelerate the shrinkage process in concrete and control the reduction of cracks and
cracks. To use these fibers, it is not necessary to change the composition of the concrete
mixture, during their molding process, even during pumping or throwing, no special
equipment or slag modifications are required.

Key words. Polypropylene fiber fiber, reinforced concrete structure, concrete

sample, aggressive environment, operational index, strength index.
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KIRISH (BBEAEHHUE / INTRODUCTION)

Materialining turiga ko‘ra beton tarkibida foydalaniluvchi fibro tolalar beshta
asosly turga ajraladi:

1. Po‘lat fibro tolalar;
Polimer fibro tolalar;
Bazalt fibro tolalar;
Polipropilen fibro tolalar;
. Shisha fibro tolalar.

Polipropilen — rangli yoki rangsiz granulalar shaklida sintez yo‘li bilan
olinadigan yengil kristallanadigan material. Granulalar fibro tolalar holatiga keltiriladi.

SN

Polipropilen termoplastik hisoblanadi. Polipropilen kislotalar, ishqorlar, tuzli eritmalar
va boshga noorganik agressiv vositalarga juda chidamli. Polipropilenni ishlab
chigarish usuli 1957-yilda amalga oshirilgan. Polipropilen suv o‘tkazmaydigan
material hisoblanadi. Zichligi 0,91-0,93 g\sm?3

Beton va beton mahsulotlar tayyorlashda 8-18 mm uzunlikdagi ipsimon
polipropilen tolalardan foydalanish magsadga muvofiq deb topilgan. Polipropilen
tolasi inert material bo‘lganligi sababli, u turli xil kimyoviy elementlar bilan

reaktsiyaga kirishmaydi va turli kimyoviy jarayonlar ta’sirida qulab tushmaydi.

ﬁfﬁfllu L
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NATIJALAR (PE3YJbTATDBI / RESULTYS)

Labaratoriya sinovi natijalari
Polipropilen fibro tolali beton gorishmasi, betonning siqgilishga gisman va
asosan egilishga bo‘lgan mustahkamligining ortishini sinov natijasi orqali o‘rganish
magsadida labaratoriya sharoitida tayyorlandi.
Bunda sinov uchun B 30 (M400) sinfli beton tarkibi tanlandi va ikki xil

ko‘rinishda fibro qo‘shilgan va qo‘shilmagan beton qorishmalar tayyorlandi.

Tayyor bo‘lgan beton qorishmasining harorat (5-30 ° C), oquvchanlik (P 2 5-9
sm), zichlik (2200-2500 kg/m3) kabi ko‘rsatkichlari talabga mosligi ta’minlangan
holatida balka namuna uchun 15x15x60 va kub namuna uchun 15x15x15 qoliplarga

joylandi.
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MUHOKAMA (OBCYKAEHHE / DISCUSSION)

Olingan namunalar bir kundan so‘ng qoliplardan bo‘shatilib, maxsus sharoitli
kamerada beton o‘zining 100 foizlik ko‘rsatkichdagi mustahkamligini olgunga qadar
(ya’ni talabga ko‘ra 28 kun) saqlandi. To‘liq mustahkamlikka erishgan namunalar
egilish va sigilishga sinovchi maxsus gidravlik presslarda sigib sinaldi. Olingan

natijalar quyidagi jadvallarda keltirilgan.

Polipropilen fibro tolalar qo‘shilgan

1-jadval
Namuna Saqlanganlik Namuna Namuna O‘rtacha Sindiruvchi yuk O‘rtacha
raqami muddati O‘Ichami massasi zichligi mustah.
Ne kun sm gr g/sm.kub kN MPa | Kg/sm.kv | Kg/sm.kv
1 28 15x15x60 31250 231 41.25 5.50 56
57
2 28 15x15x60 31580 2.34 42.80 5.70 58
3 28 15x15x15 7865 2.33 1084.5 | 48.20 492
497
4 28 15x15x15 7880 2.33 1109.3 | 49.30 503
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Polipropilen fibro tolasiz beton namunalari ko‘rsatkichlari

2-jadval
Namuna | Saqlanganlik Namuna Namuna | O‘rtacha Sindiruvchi yuk O‘rtacha
raqami muddati O‘Ichami massasi zichligi mustah.
No kun sm gr g/sm.kub kN MPa | Kg/sm.kv | Kg/sm.kv
1 28 15x15x60 31800 2.36 29.25 3.90 40
40
2 28 15x15x60 31860 2.36 30.00 4.00 41
3 28 15x15x15 7920 2.35 1046.7 | 46.52 475
469
4 28 15x15x15 7890 2.34 1025.5 | 45.40 463

Jadvallardagi natijalarni taqggoslash orgali shuni bilib olish mumkinki,
polipropilen fibro tolalar qo‘shib tayyorlangan beton qorishmadan olingan balka
namunasining egilishga bo‘lgan mustahkamligi oddiy beton qorishmadan tayyorlangan
beton namunaning egilishga bo‘lgan mustahkamlik ko‘rsatkichidan deyarli 1.5 baravar
yugori. Bunday sezilarli afzallik temir-beton konstruksiyalarning mustahkamlik
ko‘rsatkichlariga ijobiy ta’sir etib qolmasdan, ekspluatatsion afzalliklarga ham erishish
imkonini beradi.

Polipropilen fibro tolalarni beton tarkibida qo‘llash orqali quyidagi afzallik va
samaradorliklarga erishish mumkin:

- Betonning namlanishga, yuvilish, yemirilishga bo‘lgan chidamliligini
ortishi;

- Yuk ta’sirida beton konstruktsiya va elementlarning egilishga bo‘lgan
mustahkamlik ko‘rsatkichini sezilarli darajada, siqilishga bo‘lgan mustahkamligini
gisman ortishi;

- Zarbga bardoshlilik ko‘rsatkichini ortishi;

- Yoriglar kamayishiga erishish, ya’ni yorigbardoshlilik xususiyatini ortishi;

- Ekspluatatsiyada ta’mirlararo muddatning uzayishi, inshoot xizmat

muddatini ortishi.
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XULOSA (BAKJITFOYUEHHUE / CONCLUSION)

Bu sanab o‘tilgan xossalar ta’minlanishi temir-beton konstruksiyali inshootlar
asosini beton gism tashkil etganligi sababidan muhim sanaladi. Dastlabki bosqgich,
ya’ni temir-beton konstruksiyali inshootlar qurulish ishlarida beton yetkazib berish
bosqichida polipropilen fibro tolali beton qorishmasini qo‘llash orgali kelgusidagi
ekspluatatsiya ishlarida sezilarli darajada foyda va samaradorlikka erishish bilan birga
vujudga kelguvchi ko‘pgina eksplutatsion muammolarni o‘sha bosqichning o‘zidayoq

hal qilib ketish imkoniyatini beradi.
ADABIYOTLAR:

1. TOCT 7473-2010 Cmecu 6eTonnble. TexHUUECKHE YCIOBUS

2. TOCT 26633-91 beToHBbI TSKETBIE U MEIKO3EPHUCTBIE. TEXHUUYECKUE YCIIOBHS

3. T'OCT 27006—86 BETOHBI. IIpasuna mogdopa coctaBa

4 I'OCT P 52751— 2007 IIJIMTBI U3 CTAJIE@GUBPOBETOHA JIJIA
[TPOJIETHBIX CTPOEHII MOCTOB

5. YLA Abdug‘aniyevich , SJ Sheraliyevich (2024) Na-KMS va KARBAPOLL
ASOSIDA OLINGAN KOMPLEKSLARNING [1Q-SPEKTRASKOPIYASI VA
RENTGEN SPEKTRASKOPIYASI TAHLILI , Science and innovation 81-86.
https://doi.org/10.5281/zen0do0.11114319

6. YLA Abdug‘aniyevich, EHI O°‘G Li (2024) NATRIY
KARBOKSIMETILSELLYULOZA VA POLIAKRILAMID ASOSIDA OLINGAN
KOMPLEKSLARNI RENTGEN SPEKTRASKOPIYA ASOSIDA O‘RGANISH
Science and innovation 67-71 , https://doi.org/10.5281/zen0do.11114309

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 17



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.11114319
https://doi.org/10.5281/zenodo.11114309

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

DOI: https://doi.org/10.5281/zenodo.12542234

AHAJIN3 KOMIIEHCAIIUU PEAKTUBHOM MOIIITHOCTH

IaxpaTaunoB Acamaraun’

a paxratdinov@nkski.uz

MyxammenaunoBa Y muaal

muxammeddinovaumida@gmail.com

Ha6uesa Haprusal

nabievanargiza44l@agmail.com

HyKyc KOHYMJIUK HHCTUTYTH'

AHHOTAIIUA

Komnencayusa peaxmugnou mowHocmu uepaem 8axcHyo poib 8 N000EePHCAHUU
CMAabUIbHOCMU — HANPSAMCEHUs U HOBbluleHUU  dgexmusnocmu  pabomol
aHepeocucmem. B Oaunoll cmamve npeocmasnien NOOPOOHBIL AHAIU3 MeNO008
KOMNEHCayuu peakmuHou MOWHOCMU, GKII0YAs  UCNOIb306aHUe bamapeu
KOHOEHCAmopo8, CUHXPOHHBIX KOMNEHCAMOPOos8, CMAMUYECKUX KOMNEHCAMOopos
peaxmugHot mowHocmu (SVC) u cunosvix s1ekmpoHHbIX Nnpeobpazosameinel.
Obcyorcoaromest meopemudeckue 0CHOBbL, Mamemamudeckue Mooeau U npaKkmuyeckue

peanuzayuu, N000epHCAnHble ULTIOCMPAYUIMU U POPMYIAMU.

BBEJIEHUE

PeaktuBHasi MOLIHOCTH HeOOXonuMMa Uil CTaOMIBHOCTH U 3((HEKTUBHOCTH
paboOThI AIEKTPUYECKUX cucTeM mepemeHHoro Toka (AC), Tak Kak OHAa MOMOTaeT
MOJIICP)KUBATh YPOBHU HAIPsDKCHUS, HEOOXOIWMBbIE sl pabOThl HMHIYKTUBHBIX
Harpy3ok. B naHHOI cTaTbe paccMaTpuBalOTCA pPa3IUYHBIE METOJbl KOMIIEHCALUU

peaKTHBHOfI MOIIHOCTH AJIA IMOBLIIICHUA IIPOU3BOANUTCIILHOCTH 9HCPIrOCUCTEM.
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Teopernueckue 0CHOBBI
PeakTHBHasi MOIIHOCTH B CHCTEMAX NIEPEMEHHOI0 TOKA

PeaktuBHass MOMHOCTE Q — 3TO MOITHOCTh, KOTOpas KOJICOIETCS MEXIY
MCTOYHUKOM U PEAKTUBHBIMH KOMIOHEHTaMH (MHAYKTOpaMU U KOHAEHCATOpaMu) B
cucteme. OHa u3MepseTcs B BojbT-amnepax peakTuBHbIX (BAP) u onpenensiercs no
dopmyne: Q = Ul siny rne U — nanpspkenne, | — Tok, a sin y— yron casura ¢as
MEK]ly HUMH.
Ko puuneHT MOIIHOCTH M PEAKTUBHASL MOUIHOCTD

Kosdpdumment momuHoctn (Pr) wu3MepsieT, HAcKoJdbKO  3((HEKTUBHO

UCIIONB3YETCSl DJIEKTPUYECKass MOIIHOCTb. OH ompenensieTcs Kak OTHOIICHUE
- . P
AKTUBHOM MOITHOCTH P K MOJHON MOITHOCTH S: PF:E = CosY.

MeTobl KOMIIEHCAIIUN PEAKTUBHON MOIIHOCTH
1. Barapen KOHIeHCATOPOB
barapen KoHAEHCATOPOB 00ECHEUMBAIOT  OMEPEKAIONIYI0 PEAKTUBHYIO
MOITHOCTh, KOMIICHCUPYSI OTCTAIOUIYyI0 PEAKTUBHYIO MOIIHOCTh, MOTPEOIIEMYIO
WHJYKTUBHBIMU Harpy3kamMu. PeakTwBHasi MOIIHOCTb, TpelocTaBisieMas OaTapeeit
KOHJIeHCAaTOpOB Qc, onpenensercs no Gpopmyie:
Q=V?’n C

rae V — HanpspkeHue, @ — yIriioBast yacTtoTa, a C — eMKOCTb.

2. CHHXpPOHHBbIE KOMIIEHCATOPbI
CHUHXPOHHBIE KOMIIEHCATOPbl — 3TO CUHXPOHHBIE MAIIUHbI, padoTatouiue 0e3
MEXaHWUYECKON Harpy3ku. Perymmpys Bo30OykIeHue, OHM MOTYT T€HEpUPOBATh WU
MOTJIOUIaTh PEAKTUBHYIO MOIIHOCTh. PeakTuBHash MOUIHOCTH Q, reHepupyemasi Win
norjonaeMasi CHHXpOHHBIM KOMIIEHCATOPOM, OIIpeeNsieTcs o hopmyie:
Q =Vlisiny
rae lf— Tok Bo30yXaeHusl.

3. CraTu4ecKkue KOMIIEHCATOPBI peakTuBHOI MoHocTH (SVC)

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024
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SVC — 910 cwioBble DJIEKTPOHHBIE YCTPOWCTBA, 00ECIICUYNBAIOIIHEC
JTUHAMUYECKYI0O KOMIICHCAIIMI0 PEAKTUBHOM MOIMHOCTH. OHHU  COCTOSAT U3
yrpasisgemMbix Tupuctopamu peaktopoB (TCR) u mepekirogaeMbIX TUpPUCTOpaAMU
konjaeHcatopoB (TSC). PeaktuBHas MomrHOCTE Q SVC MOXET ITHHAMUYECKH
PEryJIUpOBaTHCS, U3MEHSS YTJIbI BKIIOUEHUS TUPUCTOPOB.

4. CuyioBble 2J1eKTPOHHbBIE NIPeodpa3oBaTesiu

CunoBele 3JIEKTPOHHBIE NPEOOpA30BATENM, TaKHE€ KaK WHBEPTOPHI, MOTYT
WCIIOJB30BaThCA JIJIs1 YIPABJICHUS MOTOKOM PEAKTUBHON MOIIHOCTH B CHUCTEMaX, IJI€
reHepaTopbl noctossHHOro Toka (DC) moakiIro4YeHbl K CETSAM MEPEMEHHOIO TOKa.
Crparerus yrpaBieHHs BKJIIOUAET PETYJIUPOBKY yriaa a3kl U aMILTUTYIbI BBIXOJHOTO
HaIpsKCHUS.

AHaJM3 cTpaTeruii KOMIEHCAMH PEAKTHBHOM MOIITHOCTH
barapeu koHaeHcaropos

Bbatapen KoOHAEHCATOPOB SIBJSIOTCS MPOCTHIM U AIKOHOMUYHBIM PEIICHUEM IS
KOMIIEHCAlIUX PEAKTUBHON MOITHOCTH B CTAIMOHAPHBIX YCIOBUAX. OJTHAKO OHU MEHEE
3 PEeKTUBHBI B TUHAMUYECKUX CUTYAIUSIX U3-32 CBOCH CTATUYECKOU MPUPOJIBI.
CHHXpPOHHBbIE KOMIICHCATOPbI

CHUHXpOHHBIE KOMIIEHCATOPHI O0ECIEUYMBAIOT JUHAMHUYECKYIO KOMIICHCAIIUIO
PEaKTUBHON MOIIIHOCTH U MOTYT OBICTPO pearupoBaTh Ha U3MEHEHUs Harpy3ok. OHu
CJIOKHEE W JIOPOKE MO CPaBHEHHUIO C OaTapesiMu KOHJIEHCATOPOB, HO Mpeiararor
JYYIIY0 TPOU3BOAUTEIBLHOCTb.

Craruyeckue KOMIICHCATOPHI peakTUBHOM MomHOCTH (SVC)

SVC obecnieunBaroT OBICTPYIO W HEMPEPHIBHYIO KOMIIEHCAIIUIO PEaKTUBHOU
MolTHOCTH. OHU 0c0O0eHHO (P (PEKTUBHBI B CUCTEMaX C YaCThIMH M 3HAUYUTEIIbHBIMU
KOJICOAHUSIMU HATpPy30K, MOICPKUBAasi CTAOWJIBHOCTh HAMPSKEHUS W yIIydInas
HaJIE)KHOCTb CUCTEMBI.

CuJioBble JIEKTPOHHBbIE Pe0OpPa3oBaTe/u
CusnoBsie AJIEKTPOHHBIE MpeoOpa3oBaTeIy 00ECTIEUNBAIOT TOYHBIA KOHTPOJIb

HaJ ITIOTOKOM peaKTHBHOﬁ MOIIIHOCTH, UTO ACIACT UX UACAJIBbHBIMU JJIS ITOAKITIOYCHU A
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TeHEPATOPOB MOCTOSHHOTO TOKA K CETSAM MEepeMEHHOTO ToKa. [lepeoBbie anropuTMBI
yIIpaBJICHUS TTOBBIIAIOT UX TPOU3BOIUTEIBLHOCTD, Jieflas UX HanboJiee aaanTUPyeMbIM
pEIICHUEM JIJII KOMITICHCAIINH PEAKTHBHOW MOIITHOCTH.
IIpuMepsbl M NpaKTHYECKHe Pean3aluu
IIpoMbIlLIeHHBbIE TPUMEHEHUS

B mnpowmbiniuieHHBIX ycioBusAX Oarapen KoHaeHcaTopoB U SVC mupoxo
WCIIONB3YIOTCA IS YNPaBJICHUS PEaKTUBHOW MOINHOCTBhIO. Hampumep, Ha
MIPOU3BOJACTBEHHOM TIPEANPUATHA C TEPEMEHHBIMU Harpy3KaMH JHHAMHYECKas
KomreHcanus, oOecrneunBaeMas SVC, moMoraer mNoOAACpKUBaTh CTAOUIBHOCTD
HaIpPsOKCHUS U CHIDKATh 3aTpaThl HA DHEPTHUIO.
Pe3yabTaThl MOAEIUPOBAHUS

Hccnegosanus C  WCIOJIb30BAaHHEM  MOJCIHPOBAHUS  CPaBHHUBAIOT
MIPOU3BOIUTEIIBHOCTh PA3JIMYHBIX METOJ0B KOMIIEHCAIIMHN PEaKTUBHOM MOITHOCTH. Ha
pucyHKax | moka3aHbl CTAOMILHOCTD HANIPSHKCHUS U TMTOTOK PEaKTUBHON MOIIIHOCTH B

CHCTEME C KOMIICHCAIueH 1 0e3 Hee.

BcTpoeHHoe
paspszHoe yCTPOMCTBO

/
e Tpynna

3N1EeMEHTOB \

W

H
] /3neme T

Kopnyc

Pucynok 1: CTa0nJIbHOCTh HANPSIAKEHUSI ¢ OaTapessMH KOHICHCATOPOB
3akiiloueHue
O¢ddexTrBHAT KOMIIEHCALMS PEAKTUBHON MOIIHOCTH HEOOX0auMa JJisl OAIep/KaHus
CTaOWJILHOCTU HATPSKEHUSI U MOBBIIEHUS 3PPEKTUBHOCTH PAOOTHI SHEPTOCUCTEM.
baTtapeu koHIEHCATOPOB, CHHXPOHHBIE KOMIIEHCATOPbI, SV C U CUITOBBIE DJIEKTPOHHBIE
npeoOpaszoBareny 00JaJal0T YHUKAJIbHBIMU IpeuMyliecTBamMu. Bpibop wmeronaa

3aBUCUT OT KOHKPCTHBIX Tpe6OBaHI/Iﬁ CHUCTCMBI, BKJIIOYasd U3BMCHYMUBOCTL HAI'PY3KH U
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DKOHOMHUYECKHE cooOpakeHums. B Oymymem wuccineqoBaHus JOKHBI  OBITH
HaIpaBJjeHbl HA WHTErPAlMIO MEPEJOBBIX AJITOPUTMOB YIPaBICHUS M THOPHUIHBIX
pELIeHU 11 ONTUMHU3aLUH YIPABICHUS PEaKTUBHON MOILHOCTBIO.

bynymue ucciegoBanus

JlanpHEWIINE HUCCIIEIOBAHUS JOJDKHBI COCPEIOTOYUTHCA HA MHTETPALlMM HOBEHIINX
TEXHOJIOTHM, TAKUX KaK MHBEPTOPHI ¢ PYHKIHEH (HOPMUPOBAHHS CETU U aJTOPUTMBI
MAaIlIMHHOTO OOy4YeHHs [JIsl YIpaBJIEHUS PEAKTUBHOM MOIIHOCTHIO B pEabHOM
BpeMeHu B THOpuaHbIx cuctemax AC-DC. Takxke BaXHO M3YyYUTh 3KOHOMHUYECKHE
MOCJIEJICTBUSI U 3aTPAThl ’KU3ZHEHHOTO IIUKJIA PA3JIMYHBIX CTPATErnii KOMIIEHCALUU JJIS

IIpCaoCTaBJICHUA ICHHBIX peKOMGHI[aHI/Iﬁ I IIPUHATUA pemeHI/Iﬁ.
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YASHIL IQTISODIYOTGA O‘TISH SHAROITIDA SUG‘ORILADIGAN
QISHLOQ XO‘JALIGI YERLARINING O¢ZIGA XOS XUSUSIYATLARI

Sultonov Xudoyshukur G*ayratovich
Termiz davlat universiteti o‘gituvchisi

sultonovxudoyshukur@gmail.com

Annotatsiya: ushbu magolada vyashil igtisodiyotga o‘tish sharoitida
sug ‘oriladigan gishloq xo jaligi yerlarining o ziga xos xususiyatlari va ulardan
foydalanish samaradorligini oshirishga garatilgan masalalar yoritilgan.

Kalit se‘zlar: yashil igtisodiyot, gishlog xo ‘jaligi, gishlog xo ‘jaligi yerlari,
samaradorlilik, sug ‘oriladigan yerlar, yer resurslari, ekologik komponentlar.

Annomatsia: 6 OaHHOU cmamve ONUCAHbL OCODEHHOCU opouitaemslx
CEeNbCKOXO3AUCMBEHHbIX 3eMeNb U 680Nnpocsvl, HANPABJIEHHblIE HA NOBbLIUIECHUE
aqbc])ekmufmocmu UxX UCnojlb306AHUA 6 YCIIOBUAX nepexoda K 3eJIeHOU dIKOHOMUKE.

Knroueevie cnoea: 3zenenasn OKOHOMUKA, cCélbCKoe xosvn?cmeo, 3emau
CeNbCKOXO3AUCMBEHHO20 HA3HAYE€HUA, 3d)d)€Kmu6HOCH’Zb, opouiaemvle 3emMil,
3€eMEJNIbHblEe peCcypcCbl, IKONI02UUECKUE KOMNOHEHMDbL.

Knroueevie cnosa: MHOCO0YpOBHEBAsA IKOHOMUKA, CEJlbCKOE X03}ZZZCI1’160,
CeNbCKOXO3AUCMBEHHbLE yZOOb}Z, }’ZJZOOOPOOHbZe, opouitaemvle 3emjiu, 3€eMEJIbHble
pecypchl.

Abstract: this article describes the specific characteristics of irrigated
agricultural land and issues aimed at increasing the efficiency of their use in the
context of the transition to a green economy.

Key words: green economy, agriculture, agricultural land, efficiency, irrigated

land, land resources, ecological components.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 24


https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.12542280
mailto:sultonovxudoyshukur@gmail.com

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

KIRISH

O<zbekistonning 2030 yilgacha bo‘lgan ijtimoiy-iqtisodiy rivojlanish
strategiyasini ta’minlashda barqaror rivojlanishga erishish vositalari hisoblangan
igtisodiy, ijtimoiy va ekologik komponentlarni o‘zaro muvofiglashtirish murakkab
vazifa hisoblanadi. Igtisodiy va ekologik komponentlarning atrof-muhitga tashqi ta’siri
giymatini baholashning zarurligi bilan bog‘lig yangi g‘oyalar va yondoshuvlarning
shakllanishiga olib keldi.

Bargaror iqtisodiy rivojlanishning ijtimoiy va ekologik komponentlari esa
avlodlar ichida va avlodlar o‘rtasida tenglikni ta’minlash kabi masalalarning
dolzarbligini yanada oshirmogda. Shundan kelib chigib aytish keraki, yashil
igtisodiyotga o‘tish iqtisodiy tarmoglarning barchasida birdek amalga oshirilmog*i
lozim. Iqgtisodiy tarmoglar bir-biri bilan chambarchas ekanligi sababli yashil
igtisodiyotga  o‘tish  samaradorligini  oshirish magsadida bu rajayonlarni
difersifikatsiyalash muhum ahamiyatga ega.

Shuningdek, yashil igtisodiyotga o‘tish va uning samaradorligi igtisodiyotning
gishlog xo‘jaligi tarmoglariga ham tasir ko‘rsatmay golmaydi. Ma’lumki gishloq
xo‘jaligi insonlarning kundalik ozig-ovqat, kiyim kechaklarga bo‘lgan ehtiyojlarini
gondirish, saonoat uchun hom ashyo bazasi va mehnat kuchlarini ish bilan ta’minlash
masalalari  bilan shug‘ullanadi. Mamlakatimizda ham qishloq xo’jaligini
modernizatsiya qilish va jadal rivojlantirishda mamlakat ozig-ovqat xavfsizligini
yanada mustahkamlash, ekologik toza mahsulotlar ishlab chigarishni kengaytirish,
agrar sektorning eksport salohiyatini sezilarli darajada oshirish igtisodiy islohotlarning
ustuvor yo‘nalishlaridan biri sifatida belgilab qo‘yildi.

Ma’lumotlarga garaydigan bo‘lsak, XX asrning 70-75-yillaridayoq jahon tabiiy
resurslarining taqchilligi ortib borishi va ozig-ovqat yetishmasligi muammosi yuzaga
kela boshladi. Natijada qishloq xo’jaligida mavjud resurslardan oqilona foydalanish
masalalariga jiddiy e’tibor qaratila boshlandi. Agar qishloq xo’jalik ekinlarini
yetishtirish uchun o’zlashtirilgan yer maydonlarni aholi soniga bo’ladigan bo’lsak,

1970 yilda bir kishini 0zig-ovgat bilan ta’minlash uchun 3800 m?, 2005 yilda 2500 m?,
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2050 yilga borib esa 1800 m? yer maydoni zarur bo’ladi. Buning uchun gishloq
x0’jaligi sohasida hosildorlik va mehnat unumdorligi muntazam oshirib borish lozim.

Bunday holatda qishlog xo‘jaligi sug‘oriladigan yerlarida maksimal
samaradorlikga erishish, “yashillashtirish”ning zamonaviy konsepsiyalari esa gishloq
xo‘jaligining anigq soha yoki tarmoglarini rivojlantirishga bag‘ishlanganligi bilan
ajralib turadi. Qishlogq xo‘jaligiga “yashil texnologiyalar’ni joriy etish g‘oyasi ustun
darajada organik gishlog xo‘jaligi sohasiga taalluglidir.

Qishlog xo‘jaligini yashillashtirishga qaratilgan strategik islohotlar va
investitsiyalar sohada quyidagi chora-tadbirlarni amalga oshirish imkonini yaratadi:

-iqtisodiy tizimni diversifikatsiyalash va samarasini yaxshilash;

- hosildorlikni oshirish hisobiga kambag‘allik darajasini pasaytirish va mehnat
unumdorligi yugori bo‘lgan “yashil” ish o‘rinlarini yaratish;

- bargaror ozig-ovqat xavfsizligini ta’minlash bilan birgalikda bozorlarni ekologik
sof mahsulotlar bilan to‘yintirish;

-sanoatga asoslangan qishloq xo‘jaligining amaldagi usullari bilan bog‘liq
igtisodiy va ekologik xarajatlarni sezilarli darajada kamaytirish.

Qishlog xo‘jaligi O‘zbekiston iqtisodiyotining Yetakchi tarmoqlaridan biri
hisoblanadi va gishloq xo‘jaligini “yashil” iqtisodiyot asosida rivojlantirish zaruriyati
umumglobal rivojlanish tendensiyalariga moskeladi. Jumladan, mamlakat aholisining
qariyb 16,4 millioni (jami aholining 49,4 foizi) qishloq hududlarida istiqgomat qiladi
(2018 y.). Mamlakatda tug‘ilish darajasi yuqori (23,3 promille) va shunga mos ravishda
qishloq joylarida ortigcha ishchi kuchi mavjud. Aholining 45,5 foizini 25 yoshgacha
bo‘lganlar, 55 foizdan ko‘prog‘ini esa 30 yoshgacha bo‘lganlar tashkil etadi. Hozirgi
kunda qishloq xo‘jaligida 20 mln. gektardan ortiq, shu jumladan 3,2 mln. gektar
sug‘oriladigan ekin yer maydonlaridan foydalanib,aholining ehtiyoji uchun ozig-ovqat
mahsulotlari, igtisodiyot tarmoglari uchun zarur xom ashyo yetishtirilmoqda'®.

Respublika aholisi sonining yuqori sur’atlar bilan o‘sib borishi, qishloq xo‘jaligi
erlarining boshqga toifaga o‘tkazilishi va global iqlim o°zgarishi ta’sirining

keskinlashuvi oqibatida oxirgi 15 yilda aholi jon boshiga to‘g‘ri keladigan
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sug‘oriladigan er maydonlari o‘lchami 24 foizga (0,23 gektardan 0,16 gektargacha),
o‘rtacha yillik suv ta’minoti darajasi esa 3 048 metr kubdan 158,9 metr kubgacha
qisqardi. Prognozlarga ko‘ra, kelgusi 30 yil mobaynida sug‘oriladigan yer maydonlari
yana 20 — 25 foizga qisqarishi mumkin?.

Uzoq yillar davomida qishloq xo‘jaligi Yyerlaridan samarasiz foydalanish
natijasida tuprogning tabiiy unumdorligi va ekinlar hosildorligi pasayib, yetishtirilgan
mahsulot sifati yomonlashmoqda, atrof-muhit ifloslanishi ortib bormoqda. Jumladan,
sug‘oriladigan ekin erlaridagi tuproglarning 93 foizida harakatchan fosfor miqdori,
68,3 foizida almashuvchan kaliy miqdori, 79,3 foizida gumus (chirindi) miqdori
o‘rtachadan past darajaga tushib qolgan.

Xulosa o‘rnida aytish kerakki, bugungi kunda insoniyat sonining ortib borishi
bilan uning tabiiy resurslaga bo‘lga ehtiyoji ham tobora yuksalib boradi. Ba’zi bir
resurslar cheklangan va ular gayta tiklanmaydi yoki uzoq yillar kerak bo‘ladi. Shunday
ekan insoniyatning ehtiyojlarini har jihatdan to‘laqonli ta’minlash iqtisodiyotning
oldida turgan vazifalaridan biri hisoblanadi. Ekologik sof oziq-ovgat maxsulotlarini
yetishtirish masalalari har qaysidan ham muhimroq hisoblanadi, buning uchun bizga
yer resurslari kerak bo‘ladi.

Ma’lumki, sug‘oriladigan yerlar boshqa yer toifalariga qaranganda bir necha bor
samaraliroq xisoblanadi. Masalan lalmikor yerlarga nisbatan 7-8 barobar ko‘proq xosil
olish mumkin. Igtisodchi olimlarning fikriga ko‘ra bugungi kunda yer yuzidagi barcha
yerlardan maksimal darajada foydalanadigan bo‘lsak, 50 mldr aholini ozig-ovgat

maxsulotlari bilan ta’minlash imkoniyani tug‘uladi.

1 A.Antnes, U. Auunog, X,Cynranos "JxoHoMuka 1 comuyM" Ne6(85) 2021 www.iupr.ru
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AHHOTAILIUA

Hegmezeazosasn ouucmka nawna wupokoe ucnoivzosanue 8 Hepme2azo8om
cekmope. Tpaouyuonumo, 011 OHUWEHUS OU3ECTbHBIX MONIUBA CEPOBOOOPOOOM,
VeNeKUCTbIM — 2A30M U MEPKANMAaHO8  NPUMEHSIOM  GOOHbLIUL  PACmeEop
MmoHoamanonamuna. OCHOBOU npoyecca A811emcs XeMocopoyus 800H020 pacmeopa
AMUHA KUCTBIX KOMNOHEHMO8 2a3d, a makice OalbHeluas peceHepayus pacmeopos.
Boszmooicnocms  onmumuzayuu  npoyecca  ocywecmensemcs — npu - NOMowu
MeMUNOUIMAHONAMUHA, U OYOem 3a8UCemb OM KOHKPEMHbIX MeXHOJI02U4eCKUxX 3a0ay.

B nacmosweti pabome paccmompernvt mexHoso2UYECKUE BO3ZMONCHOCMU U
NIIOCHl UCNOAb308aHUS Memunoudsmarnoramuna MDA 6 euopoouucmke OuzenbHbix
MONUS.

Knrwoueswvie cnoea: moniuso ousenvHoe, xemocopoyus, abcopbermol, 0UUCMKU

cazd, MOHOMAHOJAMUH, MemuniouUdIMaHOJIAMUH.

STUDY OF THE EFFECTIVENESS OF METHYLDIETHANOLAMINE IN
THE PROCESS OF PURIFICATION OF AMINE GASES
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ANNOTATION

Oil and gas refining has found widespread use in the oil and gas sector.
Traditionally, an aqueous solution of monoethanolamine is used to purify diesel fuels
with hydrogen sulfide, carbon dioxide and mercaptans. The basis of the process is the
chemisorption of an aqueous amine solution of acidic gas components, as well as
further regeneration of solutions. The possibility of process optimization is carried out
using methyldiethanolamine, and will depend on specific technological tasks. This
paper examines the technological possibilities and advantages of using
methyldiethanolamine MDEA in the hydrotreating of diesel fuels.

Key words: diesel fuel, chemisorption, absorbents, gas purification,

monoethanolamine, methyldiethanolamine.

BBEJEHUE

TexHONOrnM UMBWIW3ALUMU CEroJHs aKTUBHO pPAa3BUBAIOTCSA, U OHU MOTYT
BBI3BaTh  JKOJIOTMYECKMH  Kpu3uC. OTXOApl OT NPEANPUATHA  TOIUIMBHO-
HHEPreTUYECKOro KOMIUIEKCa M HedTrenepepadaThIBAIOMIMX 3aBOAOB,  MPOAYKTHI

TOIINIMBHOI'O CXHI'aHUA QaABTOTPAHCIIOPTOM HCTATHBHO BIIMAIOT HA OKPYXKAIOIIYIO

cpeny.

ABTOTpaHCHOPT SBJSETCA CAMbIM Ba)KHBIM (PAKTOPOM 3arpsi3HEHUs aTMOC(epbl
B MErarojmcax. 3arps3HUTeNn BO3yXa - OKCHJI YIIIEPOIa, CEPOBOIOPOI, a30T, O30H,
CBUHEL], a TAKX€e JIPyrue METaJUIbl, CIIOCOOHBIE CYIIECTBEHHO MOBJIUATH HA COCTOSIHUE
3I0pOBbS M OKpyXaromen cpeabl. Kak HaM HM3BECTHO, CEpPOBOJOPOA M Apyrue
CEpHHUCTBIC COCIMHEHUS JOJDKHBI OBITh ynajeHbl M3 Ta3a, TaK Kak SBISIOTCS
CHJIbHO/ICHCTBYIOIIMMH SIJIaMU U OTIACHBI JJIs 3I0POBbs yenoBeka [1-2]. Orpanndenue
BBIOPOCOB B aTMOC(EPY IBYOKHCH CEPBI MPU UCOJIB30BAHUY T'a3a B KAU€CTBE TOIIMBA

TaKXKC Tpe6yeT OYHCTKH €T0 OT CCPHUCTBIX COGI[I/IHGHI/Iﬁ.
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JIUTEPATYPA U METOIOJIOI'USA

bonee 30 siet B 3apy0eHON 1 OTEYECTBEHHOM MPAKTHKE JJIsI OYMCTKH raza OT
CEpOBOJIOPO/Ia U OKCHJAA YIVIEPOJIA HMCIOJb3YETCSl PEreHEpATUBHAS TEXHOJIOTHS C
NPUMEHEHUEM aJIKaHOJIAMUHOB. (OCHOBHBIMM JIOCTOMHCTBAMH 3TOM TEXHOJOTHHU
SIBJISIFOTCSI: BBICOKAS M HAJI€)KHAs CTETIEHb OYMCTKU ra3a He3aBUCUMO OT MapLHaIbHOTO
JABJICHUS CEPOBOAOPO/IA U YTIIEKUCIIOTHI, HU3Kasl BA3KOCTh BOJIHBIX IMOTJIOTUTEIBHBIX
PacTBOPOB, HU3KasA aOCOPOIMS YIIIEBOAOPOIOB, UTO FapaHTUPYET BHICOKOE KAYECTBO
KHUCJIIBIX Ta30B, SBISIOIIUXCS ChIPHEM JIJISI IPOU3BOJICTBA CEPHI.

KayecTBeHHBII M  KOJIMYECTBEHHBIM COCTAB CEPHUCTBIX  COCIAMHEHHI
(KOMITOHEHTOB) TIPUPOJHOTO Ta3a MMEET NPHHIIUIIMAIBHO Ba)XHOE 3HAYEHUE IS
BBIOOpA TEXHOJIOTUU OYMCTKH rasa.

He nocnenssis ponabp B 0O3M0POBJICHUM SKOJIOTMYECKOMW CUTYAllMHM B TOPOJE
WrpacT IIOBBIICHUE KayeCcTBA TOIUIMBA JIM3EJIBHOIO TPYy30BOTO W JIETKOBOTO
TpaHcnopTa. J{M3eIbHOE TOIUIMBO - 3TO KHUJKOE TOILUIMBO, KOTOPOE MPUMEHSETCS B

BHYTPCHHCTO CTOpaHUA JU3CIIbHBIX ABUT'aTCIIAX [3]

JH3eIbHOEe TOILTHEO

3amHee (IT3) -

Jetnee (JT) -

ApEKTHYECKOe

TeMIeparypa TeMIepaTypa (ATA) -
3aMep3aHHA — - 3aMep3aHHA — - TeMIepaTrypa
10°C 35°C 3aMep3aHHT — -

55°C

Puc. 1 — Bugsl nin3enbHOro TOILIHABA.
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B 06onpmmHCTBE CiIy4yaeB MoJ 3TOT TEPMUH MIOHUMAETCS TOIUIMBO, MOJTYyYEHHOE
IpU TPSIMOM TEpPEroHKE KEPOCHMHO-Ta30MIeBbIX (pakiuii HedTu. VYiayuiieHue
KauyecTBa TOIUIMBA JU3EJIBHOTO THUIIA MOXET OBITh JOCTHUTHYTO CHHYKEHHEM
collepKaHUsl a30Ta, CEPHUCTOrO W apOMATHUYECKOTO YIJIEeBOJOpoAa, Onaromaps
HCIIOJIb30BaHUIO THIPOTE€HU3ALMOHHOTO TIpolLiecca.

Kpome mpsiMBIX TMEperoHOK, M3BECTHBI U APYTHE MPOMBILIUICHHbBIE CIOCOOBI
M3TOTOBJICHUSI [IU3EJIBHOTO TOIUIMBA. DBOJIBIIMHCTBO OCHOBBIBAETCS HA CHHTE3€E
KPEKMHIa TSDKEIbIX HEQTAHBIX (PpaKuui, OJHAKO COBPEMEHHBIE TEXHOJOTUU

MO3BOJIAIOT CHHTE3WPOBATh TOIUIMBA U3 €CTCCTBCHHBIX M MOy THBIX ra3oB [4-5].

PE3YJIbTATDI

[Tpu mnepepaOOTKe paCTUTENBHOTO ChIPbS TAKXKE MOJy4aloT OMOIU3EIBHOE
TOIUIMBO C YJIyYIIEHHBIMU SKOJIOTMYECKUMHU XapaKTepucTukamu. Tak, Ha OCHOBE
CHUHTE3-Ta3a WM MpH STepUPHUKAIIN TPUTITUIEPUIOB IMOIYIAIOT CHHTETHYIECKOE
JU3eIbHOE TOIUIMBO B BUJIE TUMETUIIOBOTO 3pupa.

[Tportecc momay4YeHUs] CHHTETUYECKOTO TU3ETHHOTO TOIUIMBA MOXXHO YCJIOBHO
pa3JeNuTh Ha TPU dTara: MoJIy4eHUe CUHTE3 - Ta3a, CHUHTE3 I'a30-KUAKOCTHOM cMmecH
yrieBojoposoB  (cunte3  dumepa-Tponmra), oOnaropakuBaHue  MPOIYKTA.
[Tpon3BOACTBO CHHTE3-Ta3a CXO0XKE C MOJIyICHHEM METaHOJa, HO OTIMYAETCS TEM, UYTO
CKBO3b CJIOM Karajau3aTopa MpOIyCKalOT CMECh MOIMYTHOIO Ta3a, BOASHOrO mapa u
YTIEKUCIIOrO ra3a, a 3aTeéM CHHTEe3-Ta3 OYMINAIOT OT JABYOKMCH yriepoaa. CuHTE3
@umepa-Tponma nOpoBOIAT B PpEaKTOpe C Karamm3aTopoM. B pesynbrarte
MOJTy4aloT >KHUJIKYIO MHOTOKOMIIOHEHTHYIO CMECh YTJIEBOJOPOJIOB, B OOJBIIMHCTBE
— mapaduHOBBIX. 3aTeM C  TOMOIIBIO  YCTAaHOBKH THUIAPOKPEKWHTA W
PEKTU(UKALMOHHON KOJOHHBI MPOAYKT YIyUIIalOT, PACIIEIUISAS JIITHHHBI MOJIEKYJIbI U
BBIJIETISISL HYKHBIE (DpaKiuu.

OnHaKo, WCIOJB30BAaHNE AMUHOBBIX PACTBOPOB B CEPOOYHCTKE MMEET CBOM
HegocTaTKu. CyIIeCTBEHHBIM HEIOCTATKOM SIBJISIETCS WHTEHCHUBHOE IEHOOOpa3oBa-

HUe abcopOeHTa. ITO NMPUBOJUT K MEpepacxoay abcopOeHTa B pe3yJibTaTe yHOCA €ro

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 32



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

C OYHUIIEHHBIM T'a30M, YXY/IIAE€T CTEIEHb OYUCTKHU OT KUCIIBIX KOMIIOHEHTOB, CHHXKAET
IPOU3BOIUTEILHOCTh YCTAHOBKH.

BcnenuBanue amumHa - 3TO  KOMIUIGKCHas IMpoOJieMa, BbI3bIBaeMast
NPUCYTCTBUEM B aMHWHOBOM pacTBOPE IMOBEPXHOCTHO-aKTHUBHBIX BeliecTB ([TAB)
Pa3IMYHOTO MPOUCXOXKIECHHUS, TIOATOMY 00pbh0a C HUM SABIISIETCS] aKTyaJIbHOM 3aa4eit

COBCPHICHCTBOBAHUA IMTPOICCCA CCPOOINCTKHU IMTPHUPOJHOIO ra3a.

OBCYXJIEHUE

[Ipn MmOArOTOBKE pa3aUYHBIX TEXHOJOIMYECKHMX Ta3oB K mepepaboTke (B
YaCTHOCTH, TUPOTa3a K pa3esIeHUIO) UCTIONb3YIOT XEMOCOPOIUIO THOKCHIA YTIepoaa
ATaHOJIAMUHAMH.

MaxkcuManbHOU a0COPOIIMOHHON CIOCOOHOCTBIO MO OTHOIICHUIO K JTUOKCUAY

yriiepoaa o6naz[aeT MOHO3TaHOJIaMHUH:
CO, + H,0 + HOCH,CH,NH, e (HOCH,CH,NH,) HCO,

PaBHOBECHast paCTBOPUMOCTH JUOKCHIA YTJIEpOAa 3aBHCHT OT JAaBJICHHS rasa,
TeMIiepaTypbl abcopOuuu U KOHIEHTparuu pactBopa. OObr4HO ucnonb3yoT 18—20
%-HBIli pacTBOpHl MOHOATaHOJamuHA. AOcopOims mporekaer npu 40—48 °C u
nasnenuu 1,4- 3,0 MIla (B 3aBECHMOCTH OT CXE€MBI TPON3BOACTBA). OOpa3oBaBIIAECS
B pe3yJibTaTe XeMOCOpOIMy KapOoHaThl U OUKapOOHATHI pa3iararTcs B aecopoepe ¢
BBIZICIICHHEM TMOKCH/IA yTIepoia Py HarpeBaHUH NoToka 10 122°C.

[TommydaeMblii TIpE 3TOM BBICOKOKOHIIGHTPHPOBAHHBINA JTUOKCHJ YIJIepoJia
(98,4%-HpIl) WCHONB3YIOT JJISI MPOM3BOJCTBA COJIBI, KapOamMuaa, CyXoro JbJa.
OcraTtouHoe ero conepkanue B ountieHHoM raze—0,01—0,10 % (macc.).

DTOT mpoIecc ¢ IKOHOMHYECKOU U IKOJOTUYECKON TOUEK 3PEHUS — OJWH W3
ay4ymux. OCHOBHOM HENOCTAaTOK — 3HAYUTEJBHBIA Pacxo] TEIIa Ha PEreHEepaInio
copOeHTa, BO3pACTAIONIMNA C YBEJIMYCHUEM KOHIEHTPAIMHM AUOKCHAA YTiepoja B
OUHMIIEHHOM Ta3e, a TaKXKe IMOTEPU OTHOCUTENIHHO JIeTydero abcopOeHTa, XOTs

MOHOATaHOJIAMHUH HeJIe(PUITUTHBINA U HEJIOPOTOil.
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3AKJIIOYEHUE

[TosyyeHbl OCHOBHBIE 3aKOHOMEPHOCTHU BIMSHHUS PA3IMYHBIX BELIECTB Ha
IIPOLIECC BCIIEHUBAHUI aMHUHOBOI'O PACTBOPA HA YCTAHOBKAX CEPOOUHMCTKHU MPUPOJIHBIX
ra3oB M MPOBEJEHA HKCIEPUMEHTAJIbHAS OILIEHKA BIMSHUS KayecTBa MCXOJHOIO
abcopOeHTa Ha ero BCIEHUBAaHWE B TEXHOJOTHYECKHUX ycloBusAX. [lokazaHo, 4uTo K
HanOOJIbIIEMY BCIIEHMBAaHUIO aOCOpPOEHTAa MNPHUBOIAT MEXAHMYECKHE IPUMECH, B
YaCTHOCTHU, MPOIYKTHI Kopposun u MJIDA sBrsercs Oosnee U30UpaTebHbIM KaK IO

KHCJIBIM T'a3aM, TaK U MOIYyTHBIM, CEpPO-OPTraHUYECKUM coeuHeHusM [11].
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BUP MNJIJIA UKKU XOCHJI OJINII ACOCHUJIA KAPTOULIKAHUHT
KYINAUUII KOYPOPULMEHTUHA OLLIVPUILI

Xypmiuaosa Map:xona AOpop Ku3u
Camapkan JaBjaT BeTepUHapUsi MEIUIIMHACH, YOPBAUMIIUK Ba OMOTEXHOJIOTUsIIAp
YHUBEPCUTETH ATPOTEXHONOTHUS (haKyJIbTETH Tanadacu
mxurshidova@gmail.com

Annomayun. Kapmowxka xynatiuw xo3gguyuenmu nacm 3KuHIAp Kamopuea
mancy6. Yuxku mepucmema ycyauoa COQNOMAAUIMUPUTRAH MYSAHAKIAPHU HCAOA
Kynaumupuwi  YI1apHuHe 10KOpU NOMEHYUAl UMKOHUAMIAPUOAH QotoanranHu
UMKOHUAMUHY 6epadu. Y306eKucmon wapoumuoa Kapmowkaoan 6up uunoa ukKu
mapma Xocun oauw umMKowusmu 6op. By ycynoaw ¢houoananuw kapmouwika
VPYRUUAUSUOA CORNOM 0aCMIAOKU MAamepuaitHu xHcadanl Kynaumupuwiea €eépoam
bepaou. TaokukomaapHuue Kypcamumuda, oup uunda UKKU X0CUl Oauld HAGIAPHUHS
My2aHaKkiapHu Kynauuw Kodgpuyenmunu oup tiunoa 5,5 — 7,6 oona ypruea 52 — 74
00HA2aAYa OWUPUWL UMKOHUAMUHU Apamou. IHe oxopu kypcamkuy Kysonu-1656m
Haeuoa (74 O0ona) onunou, nacm xypcamkuyd dca Xamxop-1150 (52 oona) nasuoa
Ky3amunou. bup tiunoa uxku xocun onuws YCYIUHUHZ KYIIAHUIUWMU HAMUNCACUOA
0acmaaoKu conom my2anakoan ukku vunoa nasiap oyuuua 1100-2300 ma ypyearux
MYy2aunax oauul UMKoHusmu apamuiou. by kypcamxuy nazopam eapuanmuoa 43-64
OOHAHU MAWKUTL IMOU.

Kanum cyznap: xapmowka, ypyeuuk mamepuan, my2aHakiap, Kynavuuu
KO3 puyuenmu, UKKU X0Cui 8a OOWK,.

Abstract. The potato multiplication coefficient belongs to the category of low
indicators. Rapid multiplication of tubers that have been rejuvenated in the apical
meristem provides an opportunity to exploit their high potential capabilities. In
Uzbekistan, there is a possibility of obtaining two crops of potatoes in one year. The
use of this method helps in rapidly increasing the seed material in potato farming.
According to research, the use of the method has created the possibility of increasing
the multiplication coefficient of tubers of new varieties instead of 5.5 and 7.6 pieces to
52 - 72 pieces in one year. The highest indicator was achieved with the Quvonch-1656
variety (74 pieces), while the lowest indicator was recorded with the Hamkor-1150
variety (52 pieces). As a result of the application of the method of obtaining two crops
in one year, a potential was created to obtain 1100-2300 seed tubers per hectare within
two years from one seed tuber. This indicator formed a range of 43-64 in the control
variant.

Key words: potato, seed material, nodes, coefficient of increase, double crop, and
others.
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KHUPHUILI /INTRODUCTION).

KennHrn maimnapaa QIyHEHUHI KyNTMHA JABJIATIAPUIAA KapTOLIKA YPYFUYUIUIH
BUpPYCCH3 acocia TallKuil ATMOKaa. PecrmyOnukamMus — mapoutuga — XaM
COFJIOMJIAIUTUPWIITAH YCUMIIMKIIApAAH OJIMHIaH TyTaHAKJIAPAAH CTUIITHPUIITaH JINTA
XOCWJIIOPIIUTH OJaTAaru ycyJijia OJMHIaH ypyFiaukka Hucoara 25-30% 1oKopu Xocuil
Oepui MyMKUHIUTY ucOoTnanrad. llyHu Tabkuanam Kepakku, Y4k MepHcTeMa
yCYJIHU/Ia COFJIOMJIAIUTUPUII MAXCyc JIabopaTopHsuiapAa OJMHIaHu cababmu OyHAaai
TyraHAKJIAPHUHT TAHHAPXW KUMMATTa TyLIaIu.

CornoM JnacTiiabki MaTEpHATHUHT IOKOpY TMOTEHLMAT HMKOHHSITIAPUIAH
doiinanaHuil UMKOHUATHA YHU KailTalaH BHpyclap OWiaH 3apapliaHUIIMHUA OJAMHU
OJIMIIIra KapaTWiraH TalIKWINN, TpOQUIAKTHK, XUMOSI Ba arpOTEXHUK TaJOUpIapHU
KYJu1a0 KYTalTUPUIIUIINUTA OOFIIHK.

AJABUETJIAP TAXJIUJIK BA METOJIOJIOT'USI /METODS).

Kuimok Xy»anuk s5KAHIapy opacuaa KapTouika Kynaiuim Ko3pGUIHEHTH KaM
Veumnuknap karopura kupaaud (2). UyHku Xap Oup TyraHakjgaH yprada TOBap
Maiinonnapaan 4-5 ta (1), ypyFauk naiikamiapuaa 3ca 7-9 noHa TyraHak XOCWIIU
onvHaay (4). Bynpaii mact kypcaTruy KapToulka ypyFUWINTUAa, alHUKCa AacTIa0Ku
TyTraHakJIapu YYKU MEpHUCTeMa yCyJua COFJIOMIAIITUPWITAH TyTaHAKIApHU KaJaj
KYTIAWUTUPUII UIUTApUHU KuhuHiaamrupaay (5). UyHkn nactinabku TaHigal OJMMHTaH
COFJIOM YCHUMIIMKJIAp TyTaHAKJIapu KYN MapTa PENpOAYKIMSUIAHWINNA HATHXKACHUIA
VJIApHUHT KalTaJaH BUPYC KacaJUIMKJIapu OWJIaH 3apapjaHUIIM Japa)kacu OUIMo
Ooopumm xucobura ypyfivk cudartiapuHUHT nacainmm ky3atunagu (8). Ilynunr
VUyH XaM KapTOIIKaHUHT BHUPYCCU3 acOCHard ypyFUYWJIMTHAA COFJIOM JacTIa0KH
MaTepualHi Kynaum Ko3()(QUIMEHTUHUHT OIIMPUIIMIIM YJapJaH TEe3pOK 3IIUTA
ETUIITUPUII KapaCHUHUHT Kuckapuiura(7), Oy aca, ¥3 HaBOaTH1a YCUMITUKIAPHUHT
FOKOPH MOTEHIIMA KOOMIMATHAAH camapaiid poi1anaHuI UMKOHUSTUHH sipaTtaiu (2).
byHnan Tamikapu, sHrM Ba KaMEO HaBIApHU KaJall KYyMauTHUpUIIAaTyraHAKJIapHUHT
Kynaiui Ko3pOUIMEHTUHN OIIMPUILIHUHT aXaMUSITH KaTTa XUCOOIaHA IH.

Kapromika TyraHakiapuHUHT KyHmauil KOd()PPUIUMEHTUHU OIIMPHUII YUyH
VIapHU OKUII OJIUAAH KEeCUlll, YPYHIMK YYyH Maiia TyraHakiapJaH Xam
¢doiigananuil, KaTTa KM CXeMacK1a SKUII Ba OoIlKa ycyiuiapaad QoiianaHuiaim.

V36eKiCTOH TYNPOK-MKIMM IAPOUTH/IA 3¢a KAPTOIIKA TE3MUIIAp HABIAPHAAH OHp
WA MKKH XOCWJI OJMII MMKOHMATH MaBxkyh. LIlyHWHr ydyH Bupyccu3 acocna
TAIIKWJI STWITaH KapToIlIKa OMpiaMyud ypyFUMINTHAA OUp MHUIIa UKKK XOCHII OJIUIII
OpKQJIM YYKH MEPUCTEMA YCYJIHJA COFJIOMJIAIITUPUITaH TYyTaHAKIAPHUHT KYTIalHII
KO3 PUIIMEHTUTa TabCUPUHU YpPraHWIl COXAHUHI J0J13ap0 MacaiaiapuiaH Oupu
0ynb xucobiaHaIu.
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MATEPUAJ BA METO/IJIAP.

Jama taxpubamapu 2022-2023#nmwiapaa cab3aBOT, MOAU3 OSKUHJIAPU Ba
KapTOIMIKAYIINK WIMUN-TAAKAKOT HHCTUTYTUHUHT CamapKaHj TaXpuOa CTaHIHSICH
mapouTuaa Yrrazwian. Taxpubamapumu3 oObekTn Oynu6 JlaBmar peectpura
kuputuiarad Kysonu 1656 M, baxpo — 30, Xamkop — 1150, Axkpabd Ba YMuj HaBnapu
XU3MAaT KWIJIH.

Taxpubanapumu3 o00bekTH cudaTHIa OKOpPHAAa HOMIAPU KEITUPHUIraH
HaBJIapHUHT Ba3HU 80 rpamMmiaH Hupuk Oynran OyTyH TyraHakJIapy XU3MaT KWJIIH.
Xap Oup HaBHUHI TyraHakJapHIaH YCUMTajap YHUKWIIH, YyJapaaH ycumTa
OYIaKIapUHUHT YUKUMH, YCUMTAJapHUHT W3 OJUIIN Ba MHTCHCUBIIUTH, ylapIaH
Tal€p KydaTJapuyuKWINW, YJAPHUHT Jajia TYTyBUaHJIUTH, Xap OUp YCHUMIMKIaH
OJIMHTaH TyTaHaKJap COHM Ba MaccacH Ba Hui oxupuja xap OWp TyraHaKHUHT
KyTiaiuin KodpPUIueHTy aHuKIanin. TagKuKoTiaap/aa OJMHTaH HaTHKalap KajaBajiaa
KEJITUPUIITaH.

HATHUXAJAP (RESULTS).

bu3 kapTomkaHuHT OUpJaMud ypyFUMWIUTHIA JACTIA0KU COFJIOM MaTepUaTHU
KaJaa KynauTUPUI YCYJUIAapUHU UIUTA0 YUKHII MaKcaauaa Oup Muiijia UKKA XOCHII
OJIMITHUHT COFJIOM TYyTraHAKJIApHUHT KymauTupuil Kod(pPUIEeHTUra TabCUPUHU
Vyprauuin 6opacua ajga TaKpuOaTapyuHu YTKa3I1K.

TaakukoTIapuMu3aa YpraHuiraH BapuaHT/Ia YCUMIIMKIIApAaH OJMHIaH XaMma
TyraHakjapJaH ypy#iuk cudatuga  Qoimananuwnau. boxopna — skunran
VCUMIIMKJIap/iaH OJIMHTaH XamMMa TyraHakjap YCTUPYBUM CTUMYJISTOpJap €paaMujia
uniaHub Kaita skwian. Hazopar BapuanTuaa 3ca ¢akaT ypyriIuk ¢pakuusgari
(Baznu 30-80 rpamm) tyraHakmap (akar €3ru Mmyzamataa Skuiau. Hatwxanap
KaJBAJI1a KEJITHUPUIITAH.

Kansan
bup iniia UKKYH XO0CHJI OJIMIIHUHT KAPTOILIKA Xap XWJ HABJIAPUHUHT
Kynauuum ko3¢ puueHTura rabCupu.

Ne | Hasmap Homu Vprauuiras BapuaHT Hasopar

1 ¥iun 2 yun 3nun 1 ¥iun 2 vun 3 Hun
1 KyBoHu4-1656Mm 74 2300 64700 7,6 64,3 384
2 baxpo-30 63 1680 56200 6,4 55 294
3 Xamkop-1150 52 1100 39300 55 43,6 178
4 Canr 60 14300 50100 6,1 50 265
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MYXOKAMA (DISCUSSION).

TaaKUKOTIAPHUHT KypCcaTHUINYa, OUp WHIMa UKKH XOCHJI OJIMII HaBJIAPHUHT
TyraHakJIapHU KyTalui Ko3QPUIeHTHHN Wui naBomuaa 5,5 — 7,6 nona ypaura 52 —
74 noHaraya OIIMPUII UMKOHUSATHHM SIPATIU. DHT IOKOPHU Kypcatknd KyBoH4-1656Mm
HaBuaa (74 noHa) ONMHAM, TAcT KypcaTkud sca XaMmkop-1150 (52 mona) HaBuaa
Ky3aTHJIIH.

bup #unga HMKKM XOCWJI OJUII YCYJIMHMHT KYJUIQHWJIMIIM HaTUXKacuaa
AacTiabKu COFJIOM TyraHakKJaH MKKW Wuina Haenap Oyinua 1100-2300 ta ypysnuk
TyraHak OJIUII MMKOHUATU sipaTuiau. by kypcaTkuu HazopaT Bapuantuaa 43-64
JOHAHM TALUKWII 3TAH.

Kagan xynaTupumHUHr Oy YCYJMHUHI KYJUIAHWIMIIM OWjaH JacTiiaOKu
TyraHakJaH y4 iui naBomuaa 64700 tara ypysiuk TyraHak erumrupuwind. Hasopar
BapuaHTUIa Oy KypcaTkuy HaBiap Oyiinua 178-385 moHaHU TalIKWI KAJIH.

yan TabKuasanl Kepakkd, OWp HWHMiga HKKHM XOCHJ OJIMII acoCHAa
TyTaHAKJIApHU >KaJal KYNaUTUPHIL YCYJMHUHT CaMapaJopJIuTd HaB XYCYCHSTHIa
OOFJIMK DKaHJIUTH aHUKJIaH1u. MacanaH, Wupuk Tyranakiu baxpo-30 Ba Xamkop-1150
HaBJlapuaa Oy yCYJHUHI caMapaJopiuru Hucoaran nactpok 0ynuo, KyBonu-1656 m
Ba CaHT? HaBnapuaa OMp HWIAA MKKUA XOCWJ OJIMII COFJIOM YPYHIHMK TyraHakjapu
Kajan KynauTupuiia camapaiu ycys 0yiau0 xu3Mart KUInimu MyMKuH. LLlyHuHT yuyH
KapTOLIKAaHUHI BHPYCCHU3 acOCAArd YpPYFUMJIMTHJA COFJIOM JacTiaOKu MaTephaHu
Kagayl KymauTUpUIl y4yH OWp WHIIJa UKKA XOCHWJI OJIMIN yCyJIujaH (oiiganaHuin
TaBCHS STUJIA]IH.

busHuHT pecnyOivMKaMu3 MIapouTHAA LIYHAAN caMmapaiu ycyJulapaaH Oupu
TE3MUIIAp KApTOIIKa HaBJIapuaaH Oup vwiga ukku xocuid omumaup. LyHuHr yuyH
XaM Y36eKMCTOH MApOMTHAA KApTOIIKA CeIeKIMACHHIHT acOCHi HyHaIUIITapUIaH
Ooupu cudaTuaa HaBIapHU 0axoJialll KpuTepuiicu cudaruia yIapHUHT OUp HIIIA UKKA
XOCHJI OJIUILTA SIPOKJIUIUTY XUCOOIaHaIH.
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XAVESIZ FILTRLASH VOSITALARINI AYLANIB O‘TISH VA
BLOKLANGAN SAYTLARGA RUXSATSIZ KIRISH YO‘LLARI TAHLILI

Jumayev Sodigjon Nuraliyevich
Denov tadbirkorlik va pedagogika instituti, Surxondaryo, O‘zbekiston

jumayev.sodig9091@mail.ru

Anotatsiya. Ushbu maqgolada bloklangan saytlarga kirish usullari, yo llari va
vositalari shuningdek, anonimlikni ta 'minlash magsadida gaysi vositadan foydalanish
afzalligi hagida tahlililiy ma’lumotlar keltirilgan.

Kalit so‘zlar: filtrlash, bloklangan sayt, anonimlik, ruxsatsiz kirish.

Annomayusn. B oannoti cmamve npedcmasiena aHaiumuyeckas uHghopmayus o
cnocobax, nymu u cpedcmeax 0oCmyna K 3a0J0KUPOBAHHLIM CAUMAM, A MAKdice O
MOM, KAKOU UHCMPYMeHm JIydule 6ce20 UCHOIb308amb Ol 0DecneyeHusl
AHOHUMHOCIU.

Kniwueevle cnoea: cuiempayus, 3a010KUPOBAHHBIU CAliM, AHOHUMHOCHY,

HeCaHKYUuOHUPOBAHHbIL OOCMYH.

Annotation. In this paper is given analytical information about the methods, ways
and tools of accessing blocked sites, as well as which tool is best to use to ensure
anonymity.

Keywords: filtering, blocked site, anonymity, unauthorized access.

KIRISH
Internetning shiddat bilan rivojlanishi natijasida dunyoda axborotni targatish
va undan foydalanishga talab ortib ketdi. Internetga bo‘lgan qiziqish va u orqali amalga
oshiriladigan biznesning kengayishi Internet foydalanuvchilari uchun arzon va qulay
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kommunikatsiya tarmog‘ining hosil bo‘lishiga olib keldi. Korxonalar Internet
kanallaridan o‘zining tijorat va boshqaruv axborotlarini uzatish va qabul qilish
imkoniyatlariga ega bo‘ldi.

Bundan tashqari, internet tarmog‘ining rivojlanishi natijasida turli insonlar

ma’naviyati va madaniyatiga zid, yosh avlod tarbiyasini butunlay o‘zgartirib
yuboradigan axborotlar, xizmatlar va kompyuter o‘yinlari kirib kelmoqda. Kompyuter
va axborot texnologiyalarining yuqori darajada rivojlanishiga garamay ushbu
ma’lumotlarni kirib kelishini to‘sish yoki taqiglash imkonsizligicha qolmoqda.
Chunki, har soniyada millionlab sahifalarda yangi axborotlar hosil bo‘ladi. Ularni
oldini olish uchun esa, ushbu magsaddagi ma’lumotlar borligi aniglansa, saytni
to‘ligligicha bloklash amalga oshirilmoqda.
Internet tarmog‘ida axborot oqimining ortishi va uning salbiy ta’sirlarini kamaytirish
magsadida provayderlarda turli filtrlash vositalaridan foydalaniladi. 2018-yilda Xitoy
Xalq Respublikasi hududida ko‘plab xorijiy saytlarga ulanish Buyuk Xitoy
tarmoqlararoekran tizimi yoki internetdagi kontentlarni filtrlovchi tizim — «Oltin
galqon» loyihasi bilan bloklangan edi'. Uning asosiy sababi Xorijiy resurslarning
“Aholi uchun halokatli” axborotlarning ehtimoliy tarqalishini oldini olish sifatida
ko‘rsatilgan. Axborotga bo‘lgan ehtiyojning o‘rnini qoplash uchun esa, Xitoy
kompaniyalari ularning milliy namunalarini yaratishgan.

ASOSIY QISM

F.M.Muxtarovning PHD dissertatsiyasida? davlatlararo munosabatlarda kritik
axborot infratuzilmasida shaxs, jamiyat va davlat xavfsizligiga tahdidlarni hisoblash
va kontentlarni filtrlash usullari va algoritmlari ishlab chigilgan. Ular yordamida ayrim
turdagi axborotlarni filtrlashga erishish mumkinligi ko‘rsatib o‘tilgan.
Shuningdek, T.N. Qori Niyoziy nomidagi O‘zbekiston pedagogika fanlari ilmiy
tadqiqot instituti tomonidan “Telekommunikatsiya tizimining globallashuvi sharoitida
bolalar axborot xavfsizligini ta’minlash bo‘yicha ota-onalar uchun tavsiya” deb
nomlangan qo‘llanma? ishlab chigilgan va unda Internet - Xorijiy ommaviy axborot
vositalarining bola shaxsini destruktiv manipulyatsiya qgilishini oldini olish yuzasidan
hamda internet kontentlarini texnik jihatdan filtrlash imkoniyati mavjud bo‘lmagan
yoki murakkablashgan hollarda tarbiyaviy usullar orqgali farzandlarimizni ma’naviy
immunitetini shakllantirish bo‘yicha tavsiyalar keltirilgan.

! https://vc.ru/future/37403-za-stenoy-kak-kitayskiy-internet-razvivaetsya-posle-blokirovok-inostrannyh-servisov.

2 Muxtarov F.M. “Xavfsizlikni ta’minlash tizimi modellari va davlatlararo munosabatlar strategiyasini muvofiglashtirish
algoritmlari” falsafa doktori (PhD) dissertatsiyasi.

8 https://lib.jspi.uz.
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Bundan tashqgari, “Kiberxavfsizlik markazi” DUK tomonidan 2016-yilda ishlab
chigilgan “Onlayn muhitda yoshlarni himoya gilish bo‘yicha go‘llanma” bolalarni
Internet tarmog‘idagi xavf-xatarlardan asrash va ularning axborot xavfsizligi
me’yorlariga rioya gilishlari bo‘yicha tavsiyalar bayon etilgan.
Yugorida Kkeltirilgan manbaalarga tayanib shuni aytish mumkinki, ma’naviyat uchun
xavfli bo‘lgan kontentlarni filtrlash maqsadida ishlab chiqilgan tavsiyaviy xarakterga
ega qo‘llanmalar to‘laqonli himoyani ta‘minlay olmaydi. Buning uchun davlatning
axborot xavfsizligini ta’minlash borasidagi siyosati darajasidagi choralarni ko‘rish
tavsiya etiladi.
Hozirgi kunda quyidagi texnik filtrlash usullari mavjud:

— IP manzili bo‘yicha blokirovkalash;

— DNS yozuvlarini buzish;

— URL orqali blokirovkalash;
paketli filtrlash;

— HTTP proksi-server orgali filtrlash;

— tarmoqni uzib qo‘yish;

— gidiruv natijalarini filtrlash.

Keltirilganlarning barchasi statik ma’lumotlarga tayanadi. Ya’ni filtrlanishi lozim
bo‘lgan saytning manzili yoki u haqidagi kalit so‘zlar kiritiladi, natijada ushbu so‘z
yoki manzilli sayt bloklanadi. Ammo, niqoblangan yoki dinamik DNS nomidan
foydalanadigan saytlar uchun ushbu harakatlar besamara bo‘lishi mumkin.
Kontentlarni filtrlash quyidagi darajalarda bo‘ladi:

— xalgaro shlyuz;

— internet-provayderda;

— internet sayt yoki tashkilot tarmog‘ida;
— shaxsiy kompyuterlarda.

Bundan tashqari, odatiy ko‘rinishga ega sayt yoki ijtimoiy tarmoqlarda davlat
siyosatiga garshi garatilgan, diniy ekstremizm, terrorizm, narkotik moddalar iste’moli,
pornografik ruhdagi videokontentlarni ko‘plab uchratish mumkin. Mamlakatimizda
mashxo‘r Instagram, Youtube, Telegram, Facebook va boshga shu kabi ijtimoiy
tarmoqlarda yuqorida keltirilgan mavzulardagi video kontentlar ko‘plab joylanmoqda.
Ularning siyosatida kontentlarni filtrlash bo‘yicha qoidalar mavjud, ammo ular ham
to‘lagonli natijani bermaydi. Bunga yaqgol misol sifatida yugorida keltirilgan ijtimoiy
tarmoqlardagi pornografik ko‘rinishdagi video kontentlarni keltirish mumkin. Ushbu
tarmoglarda ro‘yxatdan o‘tgan ixtiyoriy foydalanuvchi ushbu kontentlarni tomosha
gilishi mumkin. Bu esa, yoshlarning ma’naviyatiga va vaqtini turli samarasiz
magqsadlarda o‘tkazishiga olib keladi.
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Shunday bo‘lsada, xorijiy saytlarda (bloklangan) nashr etilgan mamlakatimiz va
uning mavaeyini tushirishga garatilgan axborotlarni aniglash hamda ularni bartaraf
etishga garatilgan chora-tadbirlarni ishlab chigish magsadida ushbu saytlarga aylanib
kirish yo‘llaridan foydalaniladi.

Insoniyat har doim cheklangan narsalardan foydalanish, ko‘rish va uni buzishga
harakat giladi. Bunga yaqgol misof sifatida O‘zbekistonda “Shaxsga doir ma’lumotlar
to‘g‘risida”gi qonun asosida Twitter, TikTok, Skype va Vkontakte platformalari
faoliyatiga cheklov go‘yilgan edi*. Foydalanuvchilar tomonidan ushbu ijtimoiy tarmoq
va tagiglangan saytlarga kirish uchun turli anonimayzer, proksi server kabi vositalar
qo‘llanilmoqdaki, natijada wushbu sahifalarga wulanish va undagi axborot va
xizmatlardan foydalanish imkoniyati yuzaga kelmoqda.

Bloklangan saytlarga aylanib kirishning quyidagi yo‘llari va vositalar mavjud:

VPN (Virtual Private Newtwork) — virtual himoyalangan tarmogq.

Virtual tarmogqlarni qurish konsepsiyasi asosida yetarlicha oddiy g‘oya yotadi:
agal global tarmoqda axborot almashinuvchi ikkita kanal bo‘lsa, bu kanallar orasida
ochiqg tarmoq orgali uzatilayotgan axborotning konfidensialligini ta’minlovchi virtual
himoyalangan tunnel qurish zarur. Bu virtual tunneldan uzatiladigan ma’lumotlar
ruxsati mavjud bo‘lmagan shaxslar va tashqi kuzatuvchilardan himoyalangan.

Shunday qilib, VPN tunneli ochiq tarmoq orqali o‘tkazilgan ulanish bo‘lib, u
orgali virtual tarmogning kriptografik himoyalangan axborot paketlari uzatiladi.
Axborotni VPN tunneli bo‘yicha uczatilishi jarayonidagi himoyalash quyidagi
vazifalarni bajarishga asoslangan:

— o‘zaro aloqadagi taraflarni autentifikatsiyalash;

— uzatiluvchi ma’lumotlarni kriptografik berkitish (shifrlash);

— yetkaziladigan axborotning haqiqgiyligi va yaxlitligini tekshirish.

VPNning asosiy xususiyati shundan iboratki, u jo‘natuvchi va qabul
giluvchining ma’lumotlari (IP manzillari)ni ham shifrlaydi. Shuning uchun so‘rov
jo‘natuvchi va qabul giluvchilar haqgidagi ma’lumorlarni aniglash murakkab.

Quyidagi rasmda shaxsiy kompyuter va veb saytni bog‘lashda VPNdan
foydalanish sxemasi keltirilgan.

]

1-rasm. VPN shlyuz ulanishi

1 https://kun.uz/uz/news/2021/07/07/
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VPN texnologiyasi nafagat axborot himoyasida, balki uning gabul giluvchi va
jo‘natuvchi manzillarini  shifrlash xususiyatidan taqiqlangan saytlarga kirish
magsadida ham foydalaniladi. Buning uchun, oddiy foydalanuvchi sifatida mobil
qurilma yoki kompyuterga VPN dasturi o‘rnatiladi va taqiglangan saytlarga kirish
imkoniyati yuzaga keladi.

Saytlar odatda IP manzili yoki DNS nomi orqali cheklov o‘rnatiladi. VPN esa,
yugorida ta’kidlanganidek, saytning manziliga tegishli ma’lumotlarni shifrlaydi.

2-rasmda taklif etilayotgan VPN manzillar va uning ma’lumotlari keltirilgan.
Agar bitta VPN [P manzili faol holatda bo‘lmasa boshqgasini tanlash mumkin.

Proxy Port Version Speed Country Region City Distance Email upp

V4 50.149.118.201 43078 Socks5 medium United States Washington Redmond near No No
4 179.210.48.15 44430 Socks5 slow Brazil Rio de Janeiro Rio De Janeiro medium Yes No
4 218.24.88.85 1080 Socks4 fast China Liaoning Shenyang medium No No
4 74,51.153.215 45554 Socks5 slow United States California San Bruno near No No
4 78.22.96.71 44816 Socks5 fast Belgium Oost-Vlaanderen Merelbeke medium No
4 75.127.28.212 45554 Socks5 medium United States Wyoming Rozet near
rd -az-mm
4 24.192.17.82 45554 Socks5 slow United States Michigan Southgate near
4 92.220.244.154 64272 Socks medium Norway Vestfold Sandefjord medium No No

i v 4 87.92.149.75 45554 Socks5 slow Finland Western Finland Naantali medium No

2-rasm. VPN uchun taklif etilgan manzillar va ularning xususiyatlari.

Hozirgi kunda Free VPN, Hola Unlimited Free VPN, Turbo VPN, ExpressVPN,
Free VPN Tomato, NordVPN kabi dasturlar keng foydalanilmogda. Ushbu
dasturlardan cheklangan saytlarga kirish va konfidensiallikni ta’minlash magsadida
foydalanish mumkin. Shuningdek, ushbu dasturlarning brauzer kengaytmalari mavjud
bo‘lib, uni ishga tushirish va o‘chirish bitta tugma orqali amalga oshiriladi.

ANONIMAYZERLAR.

Foydalanish va kirish cheklangan veb xizmatlar va saytlarga, ularning tagiqlarini
chetlab kirishga imkon beradigan barcha vositalarni anonimayzerlar deb aytish
mumkin. Shuningdek, mutaxasisslar tomonidan Anonimayzer vasifasini bajaruvchi
saytlar ham mavjud bo‘lib, ushbu saytlarga tashrif buyurganimizda tagiglangan
saytning manzilini yozish gismi mavjud va shu orgali tagiglangan saytga kirishga
erishiladi.

Misol sifatida Jahproxy! anonimayzerida provayder tomonidan foydalanilishi
cheklangan veb sayt nomi kiritiladi va u tagiglangan saytga anonim holatda kirishni
ta’minlab beradi. Ya’ni anonimayzer taqiqlangan saytga O‘zbekiston hududidan emas,
boshqa davlatdan kirilmoqda deb ko‘rsatadi. 3-rasmda provayderlar tomonidan
cheklangan ozodlik.org saytiga tashrif bo‘lganini ko‘rish mumkin.

! https://jahproxy.pro/
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JAHPROXY

¥ cronm
T Poaxoc

Bow masay Y3BEeKUCTOH Xz napu

ozodlik.org| BMNEPELQ

3-rasm. Jahproxy yordamida cheklangan saytga kirish

VPN va anonimayzerlarning bloklangan saytlarga kirishda vazifasi bir xil
bo‘lsada, xususiyatlari turli. Quyidagi jadvalda uning ayrim xususiyatlari tahlili

keltirilgan.
1-jadval. VPN VA ANONIMAYZER TAHLILI

Xususiyatlar VPN | Anonimayzer
Internet trafigini tinglash va yozishdan himoyalangan | Yuqori Past
Internet provayderni bloklash mumkin emas + -
O‘yin va ilovalar bilan ishlashi + -
Turli qurilmalarni qo‘llab-quvvatlaydi (telefon, router) + -
Deyarli barcha mamlakatlarni gamrab olgan + -
Yugqori tezlik + -
Foydalanish faktini berkitish + -
Shaxsiy ma’lumotlarni berkitish + +
Saytlar uchun foydalanuvchi IP manzilini berkitish + +

Anonimayzerlar saytlarni tez va barcha funksional imkoniyatlari bilan birgalikda
ochish va foydalanishga imkon beradi. Undan fagat yangilik saytlariga tashrif
magsadida foydalanish lozim. Autentifikatsiya (login, parol), kredit kartalari va boshga
shunga o‘xshash bloklangan saytlarga bu usul orqali kirish tavsiya etilmaydi.

Proksi-server.

Uning asosiy magsadi tashkilot yoki korporativ tarmoq foydalanuvchilarining
yagona IP manzil orgali global tarmoqga chigishini ta’minlab beradi. Demak,
tagiglangan saytlarga mavjud IP manzil bilan emas, proksi-serverda ko‘rsatilgan
manzil orqali kiradi. Shuning uchun provayderda cheklangan manzillar (O‘zbekiston
yoki boshga davlat) ro‘yxatida foydalanuvchining manzili aniglanmaydi.

Quyidagi jadvalda ayrim Proksi server IPlarini taqdim etuvchi va server sifatida
faoliyat yurituvchi saytlarning tahlili keltirilgan.
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2-jadval. Proksi server saytlarining tahlili

Xususiyatlari Cameleo.ru | Dostyp.ru | HideMe.ru | NinjaClaok.com | VTunnel.com
Davlat Rossiya Rossiya Rossiya AQSh AQSh
Ishlash tezligi A’lo A’lo Yaxshi Qonigqarli Qonigqarli
Sozlanmasi

- - + + +
mavjudligi
Proksini tanlash

- +/- + - +
imkoniyati
Reklama va boshga

+ - + + +
bloklar
O‘zining reklamasi - - + ++ ++
Flesh xotirani

) + + + Uzoq yuklaydi +

qo‘llashi

Eng keng targalgan HTTP proksi server 3 ta darajada ishlaydi:

1-daraja. Yugori darajali anonimlik.

2-daraja. Anonim holatda saytlardan foydalaniladi, ammo joriy IP manzilni
aniglash imkoniyati mavjud emas.

3-daraja. Shaffof proksi-server, joriy IP manzilni aniglash imkoniyati mavjud.

Hozirgi kunda HTTPS va SOCKS proksilar keng targalgan.

Darknet.

Darknet (inglizcha DarkNet, “Yashirin tarmoq”, “Qorong‘u tarmoq

€19

tarmog’1

29 (13

, “Soya
kabi ma’nolarni anglatib, “Dark web” nomi bilan ham tanilgan) - yashirin
tarmoq, faqat ishonchli va teng huquqli ishtirokchilar o‘rtasida nostandart protokol va
portlardan foydalangan holda hosil gilinadigan tarmog.

Anonim tarmoq - bu shifrlangan ma’lumotlarni uzatishni ta’minlaydigan
bog‘lanmagan virtual tunnellar tizimi. Darknetning boshga tagsimlangan nugta-nuqta
(P2P) tarmoglaridan farqi shundaki, fayl almashish anonim tarzda amalga oshiriladi.
Foydalanuvchilar tarmoqda yopiq IP manzil asosida hukumat aralashuvisiz mulogot
qilishi mumkin. Shuning uchun ushbu tarmoq ko‘pincha turli yer osti va nogonuniy
faoliyatda aloga vositasi sifatida gabul gilinadi.

“Darknet” atamasi 1970-yillarda xavfsizlik maqgsadlarida ARPANETdan
ajratilgan tarmoglarga nisbatan ishlatilgan, keyinchalik u Internetning alohida
tarmog‘iga aylangan. Darknet ishtirokchilari ARPANETdan ma’lumot olishi mumkin,
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ammo uning manzillari tarmogqlar ro‘yxatida ko‘rinmaydigan va tashqaridan kelgan
so‘rovlarga javob bermaydigan texnologiyalar asosida qurilgan.

Darknetdan quyidagi magsadlarda foydalanish mumekin:

— Maxfiylikni ta’minlash va siyosiy repressiyalardan himoya qilish.

— AXxborot texnologiyalari sohasidagi jinoyatlar.

— Mualliflik huqugi bilan himoyalangan fayllarni targatish.

— Terrorizm.

— Kiberrazvedka.

Ko‘pgina Darknet tarmogqlariga kirish uchun maxsus dasturlarni o‘rnatish talab
etiladi. Quyida ayrim mashxo‘r Darknet tarmoqlari keltirilgan:

— Tor anonim tarmogqlar uchun eng mashxo‘r dasturlardan biri bo‘lib, u
Darknetga kirish uchun ham qo‘llaniladi.

— 12P.

— RetroShare.

— Freenet.

— GNUnet.

Oxford universiteti tadqiqotlariga ko‘ra, Tor dasturidan eng ko‘p foydalanadigan
davlatlarga Italiya, Moldova, Isroil tegishli. Ularda o‘rtacha bir kunda 100 mingta
internet foydalanuvchidan 200 tadan ortig‘i ushbu anonim tarmoqdan foydalanadi.
Ispaniya, Fransiya, Niderlandiya, Eron va Suriya kabi davlatlarda nisbatan kamroqg,
ya’ni 100-200 oralig‘ida.

Google keshi yordamida kirish.

Saytdagi ma’lumotlarni joriy holati bo‘yicha ko‘rish lozim hollarda saytning
google qidiruv tizimi keshida saqlangan gismlarini ko‘rish mumkin. Buning uchun
quyidagi rasmda tasvirlangan amallarni bajarish lozim.

ozodlik X = § Q

Q Bce [® Hoeoctw [ Bugeo () KapTuHku Q) Kaptw i Ewe MHCTpYMEHTRI

PeayneTatos: npumepHo 2 030 000 (0,44 cex.)

hitps:/fwww.ozodlik. OI'QEHEDE BECTH 3TV CTDAHMLY

OSO,D,HMK pa,u,uod CoxpaHeHHanA KonuA |
Aurunuknapnad OupuHYr OYNMD xadap TOMWLIHK MCTAcaHm3 O204NMK PAgUOCHHKW Ky3aTHHr

4-rasm. Google kesh orqali bloklangan sahifaning dastlabki oynasini ko‘rish
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Bloklangan saytga google orgali kirish quyidagi ketma-ketlikda amalga
oshiriladi:

IP manzillardan foydalanish.

Bloklangan saytga kirishning keyingi usuli sifatida URL (sayt nomi) manzil
o‘rniga uning IP-manzilidan foydalanishni keltirish mumkin. Ba’zan saytni blokirovka
qilish sayt nomini qora ro‘yxatga qo‘shish orqali amalga oshiriladi. Bunday hollarda
ushbu usul yordam beradi.

Bloklangan ozodlik.org saytining IP manzili 104.81.235.125 ko‘rinishga ega.

Ushbu bloklangan saytning IP manzilini ping ozodlik.org buyrug‘ini kiritish
orqali oson aniglash mumkin. Lekin ushbu yo‘l doim ham samara bermasligi mumkKin.
Chunki, ko‘pchilik blokatorlar IP manzilni ham o°z ichiga oladi.

Tarjimondan foydalanish.

Online tarjimon saytlari yordamida bloklangan sayt manzili kiritiladi va tarjima
gilingan varianti orgali ushbu saytga kirish mumkin. Google tarjimonning tarjima
variantidagi manzil ustiga sichqonchaning chap tugmasini bosish orgali ushbu saytga
Kiriladi.

Yandex tarjimon saytida internet manzillarni tarjima qiladigan alohida
funksiyasi mavjud. Uning yordamida sayt tarjimasini Yandex sahifasining o‘zida
ko‘rish mumkin.

Shuningdek, bloklangan saytlarga kirishda Bing tarjimonining samaradorligi
yugori. U har ganday bloklangan saytni ochish imkoniyatiga ega.

DNS (Domain Name System) — Domen nomi tizimi.

DNS nafagat tagiglangan veb-saytlarga kirish imkonini beradi, balki internet
tezligini ham oshiradi. Odatda, OpenDNS eng yaxshi DNS serverlardan. Shuningdek,
GoogleDNSdan ham foydalanishi mumekin.

DNS shlyuz Internet-provayderning DNS-serverlarini chetlab o‘tib, OpenDNS
orgali Internetga Kirish imkonini beradi.

Ushbu manzillar bloklangan saytlar ro‘yxatiga kiritilishi mumkin. Shuning
uchun, https://use.opendns.com/ kabi saytlar orgali ixtiyoriy biridan foydalanish
mumkin.

Internet arxividan foydalanish.

Bu usul gidiruv tizimi tomonidan sahifalarni keshlashiga o‘xshaydi, lekin
qidiruv tizimlaridan farqli o‘laroq, Wayback Machine (Internet arxivi sayti) sahifalarni
bir oy yoki bir necha yil oldingi holatidagidek saglaydi. Misol sifatida, archive.org
saytini keltirish mumkin. Unda nafagat veb saytlar, balki, video, ovoz, TV, rasm va
boshga shu kabi ma’lumotlar arxivini kuzatish mumkin.
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Wayback Machine statik turdagi sahifalarni ko‘rish uchun eng yaxshi vosita
sanaladi. Umuman olganda, sayt qanchalik mashxo‘r bo‘lsa, ushbu saytning veb-arxivi
shunchalik tez yangilanadi.

Quyidagi jadvalda VPN, Proksi server va Tor vositalarining tahlili keltirilgan
bo‘lib, uning asosida maqgsadga bog‘liq holda ulardan birini tanlash mumkin.

2-jadval. VPN, Proksi server va Tor vositalarining tahlili

TR Oddiy Proksi Tor
VPN server

Saytga anonim IP bilan kirish + + + +
Ixtiyoriy saytga tashrif + - + -
Ixtiyoriy sahifada ishlash + - - -
Provayderlar aniqlay omasligi + - - -
Statik [P + _ n _
Trafikni shifrlash + + - +
Shifrlanganda tezlik + - - -
Sozlashda qo‘shimcha dastur talab
etmaydi " ) ' )
Cheklanmagan qurilmalar soni + - - -
Qurilmalarning qo‘shimcha yuklanish

+ - + +
olmasligi
Tekin . - + n
Log fayllar va boshqga izlar mavjud emas - - + +

VPNnet pullik ko‘rinishda xizmat ko‘rsatishga mo‘ljallangan xizmat
hisoblansada, u boshqa vositalarda mavjud bo‘lmagan xususiyatlarni ham o‘zida
mujassam etganligi bilan farglanadi.

Quyidagi rasmda VPN, Tor, Proksi server va Anonimayzerlarning o‘zaro tahliliy
sxemasi keltirilgan bo‘lib, foydalanuvchi kompyuteri va bloklangan saytlarga kirishga
imkon beruvchi vosita hamda vosita va sayt o‘rtasidagi aloqalar keltirilgan.
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Anonim
ayzer

5-rasm. VPN, Tor, Proksi server va Anonimayzerlarning o‘zaro tahlil sxemasi

Ushbu rasmdan ko‘rinib turibdiki, bloklangan saytlarga kirishga imkon beruvchi
barcha dasturlarning imkoniyatlari turli bo‘lib, magsadga bog‘liq holda foydalaniladi.

VPN internet-trafikni shifrlaydi, odatda uni faqat bitta server orqali yo‘naltiradi.
Shuning uchun tezligi Tordan yuqori. Ulanish anonim emas, lekin VPN provayderi
foydalanuvchi jurnallarini saqlamasa va ularni maxsus xizmatlarga o‘tkazmasa,
tarmoqdagi harakatlar maxfiy hisoblanadi.

Proksi server va foydalanuvchi o‘rtasida to‘g‘ridan-to‘g‘ri aloga hosil giladi,
ammo Proksi server va sayt o‘rtasida qayta yo‘naltirilgan (o‘zgartirilgan) manzil orqali
bog‘lanadi.

Anonimayzer ulanishida esa, anonimayzer va foydalanuvchi o‘rtasida javob
hamda anonimayzer va sayt o‘rtasida so‘rov qayta yo‘naltirilgan (o‘zgartirilgan)
manzil orqali bog‘lanadi.

XULOSA
Keltirilgan usul va vositalar ichidan VPN va Torning imkoniyatlari keng.
Ularning ishlash funksiyasi bir-biriga yaqin, agar ularni birgalikda qo‘llansa
quyidagicha natija beradi. Ushbu holatda ikki xil ulanish yuzaga kelishi mumkin:
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Foydalanuvchi— VPN— Tor—Internet (Torni VPN orqali qo‘llash).

Ushbu to‘plamdan foydalanish uchun tanlangan VPN serveriga ulanib Tor
brauzeri ishga tushiriladi. Shifrlangan VPN trafigi Tor tarmog‘iga yo‘naltiriladi va u
yakuniy manzilga yetguncha Tor tugunlari bo‘ylab o‘tadi. End-to-end VPN shifrlash
va Tor anonimligi xavfsiz aloga uchun yaxshi juftlik.

Afzalliklari:

— Sozlash oson.

— Yugori tezlik va bargaror ishlashini ta’minlaydi.

— VPN provayderi kontent yoki trafik manbasini ko‘ra olmaydi, fagat Torga
ulanish faktini ko‘radi.

— Internet provayderi Tordan foydalanilayotganini ko‘rmaydi, fagat VPN dan
foydalanayotganini ko‘radi.

— Tor kirish tuguni haqiqiy IP manzilni emas, VPN IP manzilini ko‘radi.

Kamchiliklari:

— VPN provayderi hali ham haqiqiy IP manzilni ko‘rishi va bu ma’lumotni
razvedka idoralariga tagdim etishi mumkin.

— Agar shifrlanmagan trafik yuborilsa, zararli Tor chigish tugunlariga garshi
himoyasiz bo‘ladi.

— Agar VPN to‘satdan o‘chib qolsa, provayder tarmoqdagi harakatlar hagida
bilib oladi.

Foydalanuvchi—Tor— VPN—Internet (VPNni Tor orqali qo‘llash).

Ushbu zanjirdan foydalanish uchun avval Torga ulanib, keyin VPN ishga
tushiriladi. Tor tugunlariga ulanilgandan so‘ng trafik shifrlanadi.

Afzalliklari:

— VPN provayderi haqiqiy IP manzilni ko‘ra olmaydi.

— Internet provayderi VPNdan foydalanilayotganlikni ko‘ra olmaydi.

— Anonim xaridlar uchun ulanish qulay.

Kamchiliklari:

— Tezligi juda past.

— Fagat Tor saytlariga kirish mumkin.

— Barcha VPN provayderlari bu to‘plamdan foydalanishga ruxsat bermaydi.

Yugoridagi mulohazalardan kelib chiqgib, anonimlik uchun Tor brauzeri va
maxfiylik uchun VPNdan foydalanish maqul degan xulosaga kelish mumkin. Chunki,
Tor VPNga garaganda yuqori anonimlikni ta’minlaydi. Ma’lumotlar tasodifiy tugunlar
zanjiri orqali o‘tadi. Ulanish anonim, lekin provayder Tordan foydalanayotganlikni
ko‘rishi mumkin.
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STEAM-DASTURI VAUNING TA’LIMDAGI O‘RNI

Komilova Nasiba Komil qizi
O‘zbekiston davlat jismoniy tarbiya va sport universiteti talabasi

Turayeva Nasiba Mirxamidovna
IImiy rahbar o*qgituvchi
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ANNOTATSIYA. STEAM dasturining ta’limdagi o‘rnini va STEAM
yondashuvining o zlashtirishga ta 'sirini o ‘rganish.
Kalit so‘zlar: integratsiya, agql, bilim, ko ‘nikmalar, hayotiy ijodkorlik,

moslashuvchanlik, g ‘oyalar

AHHOTAIIHA. U3yuenue poau npoepammsl STEAM 6 obpaszosanuu u enusHus
nooxooa STEAM na obyuenue.
Knioueevle cnoea: ummecpayus, unmennekm, 3HAHUSA, HABLIKU, JHCU3HD,

meopuecmeo, 2UOKoCmb, UOeuU.

ABSTRACT. Studying the role of STEAM program in education and the impact
of STEAM approach on learning.
Keywords: integration, intelligence, knowledge, skills, life, creativity, flexibility,

ideas.

Bugungi kunda barkamol avlodni tarbiyalash muhim vazifalardan biri sanaladi.
Bu vazifani bajarish, asosan pedagoglarga bog‘lig bo‘ladi. Shu magsadda yoshlarni
bilim olishga katta e’tibor garatish lozim. Yurtboshimiz ta’kidlaganidek yoshlarni
erkin fikrlash va mustaqil hayotga yo‘naltirishimiz kerak. Bu borada STEAM

texnologiyasi bizga qo‘l keladi.
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STEAM-tabiiy fanlar, texnologiya, muhandislik, san’at va matematika fanlarini
uyg‘unlikda o‘qitish uslubidir. STEAM texnologiyasida nazariy va amaliy bilimlar
uyg‘unligiga e’tibor garatiladi. STEAM ta’lim mubhitida bolalar bilimga ega bo*ladilar
va darhol undan foydalanishni o‘rganadilar. Milliy dastur asosida ishlab chigilgan 1-2
sinflarning ona tili va o‘gish savodxonligi, tabiiy, matematika darsliklarida berilgan
mavzularga STEAM texnologiyasi asosida yondashib, darslar tashkil etsa bo‘ladi.
Xususan, tabiiy fanlarda har bir mavzu nazariy ham amaliy tarzda berilgan [1, 45].

Jumladan, 2-sinf Tabiatshunoslik fanida Yer-sayyora mavzusi berilgan. Bu
mavzuni o‘rganishda o‘quvchilar nazariy bilim bilan birga amaliy mashg‘ulot ham
o‘tkazishadi. O‘quvchilar yer shari, quyosh modelini yasashadi. Bu bilan ular yer shari
quyosh atrofida aylanishini amaliy bilib oladilar shu bilan birga yer sharining global
muammolarini bartaraf etish choralarini o‘ylab topishadi. Bir shu mavzu asosida
o‘quvchilarni bilishga, fikrlashga,mustaqil ishlashga, ijodkorlikka undash mumkin.

Nafagat darslarda, balki sinfdan tashgari mashg‘ulotlarda ham STEAM
texnologiyasidan ogilona foydalanish kerak. Mashg‘ulotlarni tashkil etishda
kasb,hunar egalari taklif etilsa, ular o‘z kasblari hagida nazariy bilim bilan birga amaliy
ko‘rsatib bersa, bu bolalarda yaxshi taassurot qoldiradi. Kelajakda kasb tanlashda, o‘z
yo‘nalishini topib oladilar. Xulosa qilib aytganda, STEAM yondashuvi bolalarni
tajribalar o‘tkazishga,modellar tuzishga,mustaqil fikrlashga, g‘oyalarni ilgari surishga
undaydi [2, 119].

STEAM - ta’limida fanlararo aloga va loyihalash metodi birlashtirilgan bo‘lib,
uning asosida tabiiy fanlarni texnologiyaga, muhandislik ijodiyotiga va matematikaga
integratsiya gilish yotadi.

Bunda muhandislik bilan bog‘lig kasblarga bo‘lgan tayyorgarlik amalga
oshiriladi. llmiy-texnik biimlarni real hayotda go‘llash.

STEAM - ta’limida amaliy mashg‘ulotlar yordamida bolalarga ilmiy-texnik
bilimlaridan real hayotda foydalanish namoyon gilinadi. Har bir darsda o‘quvchilar

zamonaviy industriya modellarini ishlab chigadi, quradi va modelni rivojlantiradi.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 56



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

Tangidiy tafakkur ko‘nikmalarini rivojlantirish va muammolarni yechish
STEAM - dasturi bolalar kundalik hayotlarida duch keladigan giyinchiliklarni
yengishda zarur bo‘ladigan tangidiy tafakkur va muammolarni yechish ko‘nikmalarini
rivojlantiradi [3, 98].

Masalan: bolalar tez yuradigan mashina modelini yigadilar, so‘ngra uni
sinovdan o‘tkazadilar. Birinchi sinovdan so‘ng kutilgan natijaga erishilmasa uning
sabablari hagida o‘ylaydilar va topadilar. Balki, g‘ildiraklarining kattaligi yoki
aerodinamikasi to‘g‘ri kelmagandir. Har bir sinovdan so‘ng ular kamchiliklarini
bartaraf etib boradilar. O‘z kuchiga ishonish hissining ortishi

Bolalar ko‘prik qurish, mashina va samolyot modelini ishga tushirishda har safar
magsadga yaqinlasha boradilar. Har bir sinovdan so‘ng modelni takomillashtiradilar.
Oxirida barcha muammolarni o‘z kuchlari bilan yengib magsadiga erishadilar. Bu
bolalar uchun ruhlanish, g‘alaba va quvonch demakdir. Har bir g‘alabadan so‘ng ular
0°z kuchlariga yanada ishonadilar.

Faol kommunikatsiya va komandada ishlash. STEAM - dasturi faol
kommunikatsiya va komandada ishlash bilan farglanadi. Mulogot davrida o‘z fikrini
bayon gilish va bahs-munozara olib borish uchun erkin muhit vujudga keltiriladi. Ular
gapirishga va tagdimot gilishga o‘rganadilar. Bolalar doimo o‘gituvchi va sinfdoshlari
bilan gatnashsalar, mashg‘ulotni yaxshi eslab goladilar.

Texnik fanlarga bo ‘Igan gizigishlarini rivojlantiradi. STEAM — mashg‘ulotlari
juda dinamik va qgizigarli bo‘lganidan bolalar mashg‘ulot paytida zerikmaydilar va
vaqtning ganday o‘tganligini sezmay qoladilar.

Xulosa o‘rnida aytish mumkinki, STEAM kundalik hayotning ilmiy tadgiqot,
texnika taraqgiyoti konsepsiyalari bilan ta’limning integrativ yondashuvini tagazo
etadi. Bunday yondashuvdan magsad ta’lim berish orgali butun dunyo taraqqgiyoti va
igtisodiyotining bargaror rivojlanishini ta’minlashda maktab, jamoatchilikni jalb qgilib,

IImiy savodxonlik, ragobatbardoshlikni targ‘ib gilishga garatilgan.
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ANNOTATSIYA

Ushbu magola, ochiq kanallarda suv sarfini o ‘Ichashning turli usullarini tahlil
qiladi. Ochiq kanallarda suv oqimini o ‘lchash muhim ahamiyatga ega bo ‘lib, bu suv
resurslarini boshqgarish, suv ta’minoti va toshginlarni nazorat qilish kabi sohalarda
qo ‘llaniladi. Magqgolada, suv ogimini o ‘lchashning suv sarfini to ‘gridan-to ‘g ri
o ‘Ichash va suv rejimining ma’lum elementlarini o ‘Ichash va kuzatish asosida suv
sarflarini aniglash kabi usullari yoritilgan. Shuningdek ushbu magolada ochiq
kanallarda suv ogimini aniq va samarali o ‘Ichash usullarini izlashda qo ‘llanilishi

mumbkin bo ‘Igan amaliy va nazariy ma ‘lumotlarni taqdim etadi.
KALIT SO‘ZLAR: Ochiqg kanal, suv sarfi, 10T va bulutli hisoblash, sun’iy
intellekt, to ‘gridan-to ‘g ri o ‘Ichash.

KIRISH. Ochiq kanallar, suv resurslarini ta’minlashda muhim ahamiyatga ega
bo‘lib, ularning effektiv boshqarilishi suv igtisodiyotining muhim qismi hisoblanadi.
Ochiq kanallarda suv sarfini o‘lchash esa bu resurslarni yaxshi boshqarish va
tagsimlashda katta ahamiyatga ega.

MAQSAD. Bu ilmiy maqolaning asosiy magsadi ochiq kanallarda suv sarfini
o‘Ichashning nazariy va amaliy asoslarini tushuntirishdir. Bu mavzu, suvni samarali va
effektiv boshgarishning asosiy gismlaridan birini tashkil etadi.

ASOSIY QISM. Ochiq kanallarda suv sarfini o‘lchash, suv ta’minoti va suv

resurslarini boshgarishda hal giluvchi ahamiyatga ega. Bu usullar suvning migdoriy va
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sifatiy ko‘rsatkichlarini aniglashda, shuningdek, suv tagsimotini optimallashtirishda
muhim rol o‘ynaydi.

Hozirgi vaqtda dunyoning ko‘plab qgismlarida suv iste’moli real vaqt rejimida
o‘lchanmaydi yoki ko‘rsatilmaydi, shuningdek, suv sizintilari o‘z vaqtida va yuqori
aniqglikda aniglanmaydi, bu esa suvning keraksiz sarfini keltirib chigaradi. Shu sababli,
ushbu magola 10T va bulutli hisoblashdan foydalangan holda uy uchun aqlli suv
iste’moli o‘Ichash tizimini joriy etishni taqdim etadi. Tizim, suv iste’molini real vaqt
rejimida ko‘rishga imkon beradi va shuningdek, qoidalar, tarixiy kontekst va
foydalanuvchi joylashuvi asosida ishlab chigilgan sizinti aniglash algoritmini taklif
giladi.

So‘nggi o‘n yilliklarda, suv resurslariga bo‘lgan talab keskin oshib borishi bilan,
ko‘plab tadqiqotchilar suv iste’molini baholash uchun sun’iy intellektdan (SI)
foydalanishga o‘tganlar. Ushbu tadqiqot, suv iste’molini baholashda SI ning rolini
innovatsiya, qo‘llaniladigan sohalar, barqarorlik va mashinani o‘rganish ilovalari
nuqtai nazaridan ko‘rib chiqadi. Tadqiqot, kirish, chiqish o‘zgaruvchilari va vaqt
ufuglari asosida mavjud modellarni, masalan, mustagil va aralash modellarni
tasniflaydi.

Suv sarfini o‘lchashda qo‘llaniladigan usullar quyidagi ikki guruhga ajratiladi:

» Suv sarfini to‘gridan-to‘g‘ri o‘lchash: Bu usul suv sarfini o‘tkazgichning
boshidan olingan suv miqdorini to‘gridan to‘g‘ri o‘Ichashga asoslangan.

» Suv rejimining ma’lum elementlarini o‘lchash va kuzatish asosida suv
sarflarini aniglash: Bu usul esa suv rejimining ma’lum elementlarini o‘lchash va
kuzatish orqali suv sarflarini aniglashga yordam beradi.

NATIJALAR. Suv sarfini to‘gridan-to‘g‘ri o‘lchash usuli, suv miqdorini
o‘tkazgichning boshidan olingan suv miqdorini to‘gridan to‘g‘ri o‘lchashga asoslanadi.
Bu usul quyidagi tartibda amalga oshiriladi:

1. Suv o‘tkazgichining boshidan suv miqdorini oling: Suv o‘tkazgichining
boshida joylashgan suv miqdorini oling. Bu miqdor suv sarfini to‘gridan-to‘g‘ri

o°‘lchash uchun asos bo‘ladi.
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2. Suv miqdorini to‘gridan-to‘g‘ri o‘lchash: Suv miqdorini olingan suv
miqdoriga qarab to‘gridan-to‘g‘ri o‘lchashni amalga oshiring. Bu usul quyidagi
formulaga asoslanadi:

Suv sarfi=Suv miqdori—Suv o‘tkazgichining boshidagi suv miqgdori

Misol uchun, agar suv o‘tkazgichining boshidagi suv miqdori 100 litr bo‘lsa va

suv miqdori 50 litr bo‘lsa, suv sarfi:
Suv sarfi=50litr—100litr=—50litr

Bu esa suv sarfini to‘gridan-to‘g‘ri o‘lchash usulidir. Agar natijaviy miqdor
manfiy bo‘lsa, bu suv sarfini o‘tkazgichga qaytarishni ko‘rsatadi. Suv sarfini to‘gridan-
to‘g‘ri o‘lchashda negativ miqdorlar mumkin, chunki suv o‘tkazgichining boshidagi
miqdor suv sarfini o‘tkazgichga gaytariladi.

XULOSA. Suv miqdorini to‘gridan-to‘g‘ri o‘lchash suv sarfini o‘lchashda
muhim rol o‘ynaydi va ularning qo‘llanilishi kengayib bormoqda. Ular turli sanoat
tarmoqlarida samarali va aniq o‘lchovlar taqdim etish orqali ishlab chiqarish

jarayonlarini optimallashtirishga yordam beradi.
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ABSTRACT
In the context of Global changes, the economy of our country today is the digital
economy that motivates the development and the one that is associated with it how
many effective technologies are rapidly entering our lives.
Key words: modern technologies, economy, IT developments, e-version
developments, internet.

INTRODUCTION

In the context of Global changes, the economy of our country today is the digital
economy that motivates the development and the one that is associated with it how
many effective technologies are rapidly entering our lives. In the context of global
globalization, foreign migration, international trade and capital movement, tourism,
foreign investment, especially IT development affects the economic growth rates of
countries.

Informational a World-Wide Developer of innovations for content creation
YouTube, Facebook, Google, Wikipedia, Wikileaks, Amazon, Alibaba and more new
progressive information by a number of global companies with technology, business
issues as well as commercial problems are solved and they say that every new
generation of information Systems is a bunch of new innovations they are the reason
for the emergence and further development of services. By digital economy, only
blockchain (Blockchain issues of technology and their use in international financial
markets or it is not necessary to understand cryptocurrencies. World Bank “Digital
conclusions of his study” dividends " in the development of the economy of countries
shows how relevant and important the digital economy is.
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METHODS

There are different platforms for different forms of the digital shadow economy.
There is a physical black market that exists for the sale of illegal goods and services,
as well as a fraudulent data market in which actors exchange stolen data and private
information. The physical marketplace functions thanks to special platforms that allow
actors to remain anonymous. The fraudulent data market operates on the basis of
conventional Internet sites. VVarious economic actors can act as actors in the digital
shadow economy: sellers and service providers, consumers, individuals and legal
entities, multinational companies, and commercial networks. One of the main
economic drivers of participation in the digital shadow economy is the presence of
clear economic benefits. These are a variety of available goods and services, easy and
convenient access to a large amount of information about goods, the ability to
communicate with the seller, a large number of promotions, the availability of
conditions for the return of goods, convenient payment terms. Participants are also
stimulated by the difference in price between goods in online stores and in traditional
stores. The financial position of the actor is of great importance. According to some
studies, subjects that are more financially independent are less likely to become
participants in the digital shadow economy. The digital shadow economy is a reality
today. Any economic agents can become actors of the digital shadow economy. To
operate in the digital shadow economy, various special platforms are used, which are
currently forming a fullfledged shadow digital ecosystem, the task of which is to ensure
the anonymity of participants and create obstacles for government bodies. Measuring
the volume of the digital shadow economy using classical methods for assessing the
shadow economy is difficult due to the fact that they do not reflect the characteristics
of the phenomenon under study. Based on the theoretical substantiation of the digital
shadow economy, for an indirect assessment of development trends, an assessment can
be carried out in the context of three directions: assessment of the level of
dissemination of digital technologies, assessment of the population’s incentives to
participate in the shadow economy, assessment of barriers to the development of the
digital shadow economy.

RESULTS

In particular, a 10 percent increase in the speed of the internet led to an increase
in the country’s GDP comes. If in developed countries this figure is 1.21 percent,
1.38% in developing countries. So internet speed 2 if the rate increases, a 13-14 percent
increase in the volume of GDP can be achieved. For example, the development of the
digital economy in Uzbekistan in 2020 total for state programs 18.2 trl.so * m and 10.3
billion dollar spending is in sight caught. Modern scientific approaches and innovations
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in the digital economy it will be important and priority. The scientific capacity is high
In this which networks prosper.

The volume of GDP in the developed countries of the digital economy is also,
The share of GDP per capita is also high. In this respect, our state one goal is for the
leader to focus heavily on the issue, which is also if, firstly, to raise the standard of
living of the population, and secondly, to increase the real income of the population
and please our people. It is for this reason that the development of the state and society
Is further in order to accelerate, the leadership of the Republic made several important
decisions accepted. For example, the president of the Republic of Uzbekistan dated
December 28, 2018 The most important mentor for 2019 to the Supreme Assembly on
tasks In his address, too, on the development of the digital economy in our country he
mentioned: "digital technologies of all sectors of the economy the “National concept
of the digital economy”, which will be updated on the basis of we need to work out.
On this basis, the program “Digital Uzbekistan-2030” we need to live. The digital
economy has a gross domestic product of at least. Growing by 30 percent allows you
to sharply reduce corruption. Prestigious analysis by international organizations is also
confirming this. Therefore The “road " to the government on the transition to the digital
economy in two months the development of the " map " will be commissioned. To
ensure information security in this regard special attention is needed". In connection
with this appeal to say that it is possible that the post-industrial or information services
sector to the community of the country it includes countries that make up more than
60% of their gross national income. This financing software development networks in
states the amount increased more than 130 times in the next thirty years. The
penetration of new technologies into our country in all areas leading to the transition
of Public Administration and economy to electronic appearance coming.

DISCUSSION

While, to which our country has increased the volume of foreign trade an
example is. The result is a new state and non-state electronic service types appeared,
new markets were formed and traditional business models the transformation into an
electronic form began. Openness as a result of the reforms carried out in the new
Uzbekistan, the development of international economic and political relations makes
industrial sectors in our country modernization, technical and technological re-
equipment created its capabilities. "E-Government"”, " e-governance”, Many phrases
like "telecommunications”, "Internet"”, " website it has become an integral part of our
life. Dog all of our daily lives covering the field. It is known that today the digital
economy is in the creation of added value also gaining importance. Various algorithms,
processes and numerical information is the main determinant in the strategic
development of corporate business gaining power. Digital nonlinear factors of banks it
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Is defining its competitiveness, affecting its effectiveness. Experts believe that as of
2020, about 30 of the largest banks more than a percentage of their work activities from
blockchain technology began to use. This is due to the fact that the blockchain
technology is relatively despite the fact that it has just been created, its revolutionary
In existing business processes huge interest among financial market participants, whose
coverage of changes the reason for the awakening can be shown.

A decline in real disposable income and an increase in the proportion of the
population with incomes below the subsistence level creates risks of involving a large
number of people in the operations of the digital shadow economy. A dramatic
reduction in costs through the use of information technology, in the absence of
institutional control, can attract businesses to the digital shadow economy. The digital
shadow economy creates additional sources of inflationary pressure, complicates the
restructuring of the economy, and generates inadequate signals to business. Financial
electronic fraud hinders the implementation of an effective social policy of the state,
reducing the collection of taxes in the state budget, restricting the possibilities of state
regulation, and serves as a factor in the deterioration of the investment climate in the
country. The digital shadow economy 415 complicates the configuration of the
pension, insurance and medical systems, thereby violating the social contract between
citizens and the state (the exchange of taxes for public goods). The main barriers to the
growth of the digital shadow economy are a high level of cyber security, which
provides protection against hacker attacks, and a system for protecting intellectual
property rights, which prevents the development of Internet piracy.

As a result-dirty money laundering, embezzlement of funds, inefficient and
aimless spending, increase either there is no way to hide and show. Which is legal
funds to the economy increases the flow, taxes are paid on time and correctly, the
budget distribution is open will, funds directed to the social sphere will not be stolen,
schools, hospitals, the money allocated to the roads will be fully reached, electron
commercial, internet banking, electronic security, internet advertising and so on,
Internet games are seen. The growth of the digital economy is beyond what we have
listed above to increase labor efficiency in production, companies increase in
competitiveness, decrease in production costs, to the creation of new jobs, the
emergence of new modern professions, overcoming poverty and losing social
inequality without much influence will not remain.

CONCLUSION

One of the important challenges of digital asset management is is their legal
protection. It should be noted that in short periods and from the original creating a copy
of digital assets at a lower cost as well as launching can. This, of course, affects the
total income of digital assets. The use of cloud technology in managing digital assets
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Is key information protection in terms of technical, legal and organizational is the
development of methods on. Imagine the development of digital assets without the
development of digital commerce it’s hard to do. Digital commerce, on the other hand,
offers simple and reliable digital payment systems requires creation. When servicing
the first” online " payment systems from credit and debit cards due to the prevalence
among the population used. Credit card issuers” Visa “and” Master Card " from sellers
demand the conditions for the implementation of high security measures in the
exchange of information they were. The study of the latest trends in the world is
unprofitable will not. Because in the world, material and intangible assets in the
balance sheet in the period of rapid replacement of its place, we also focus only on the
products not focusing on exports, but know-how, blockchain technology activities
Broad from the possibilities of the digital economy, studying in harmony with the
Times it is desirable that we take the use to a new level compute. In conclusion, it can
be said that blockchain technology, cryptocurrencies are also a branch of the digital
economy. But digital economy by definition, digital communications, an economy
carried out with the help of IT is understood. In this, also as a means of ending the
hidden economy can look. Because first of all, all transactions are registered
electronically the transition is achieved, and the second is transparent. In addition, in
production cost of products and services due to the application of new IT technologies
declines.
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DETERMINATION OF THE AMOUNT OF FLAVONOIDS CONTAINED IN
THE OREGANO-AS FOOD ADDITIVE.

Abstract: In this article, in order to determine the amount of flavonoids contained
in OREGANO-AS food additive, the composition of the mixture was determined using
the method of liquid chromatography.

Key words: OREGANO-AS medicine, food, pharmaceuticals, cosmetology, folk
medicine, chemical composition, flavonoids,dihydroquercetin, routine,HPLC, liquid
chromatography, acetonitrile, YuSSX.

Kirish: Flavonoidlar fitokimyoviy moddalar guruhidir, ular ovgatlanish va
tibbiyotda muhim birikmalar sifatida gadrlanadi. O‘simlik metabolitlari sifatida, ular
antioksidantlar sifatida harakat qgilish va yallig‘lanishga garshi ta’sir ko‘rsatish orgali
sog‘lig uchun foydali ekanligi ma’lum. Ushbu sog‘lig uchun foydali ta’sir tufayli
flavonoidlar ozugaviy, farmatsevtik, dorivor va kosmetik ishlab chigarishda
go‘llaniladi. Flavonoid molekulalari turli xil mevalar, sabzavotlar, donalar, ildizlar,
jarohat, barglar, gullar va po‘stloglarda uchraydi.

Flavonoidlarni ko‘pchilik bilishi mumkin va ko‘pchilik ular hagida umuman
eshitmagan bo‘lishi mumkin. Aslida, bu inson tanasi uchun zarur bo‘lgan elementidir.
Tabiiy flavonoidlar asosan glikozidlar shaklida mavjud bo‘lib, turli xil flavonoid
glikozidlar shakarlarning har xil turlari, miqgdori, ulanish pozitsiyalari va ulanish
usullari tufayli hosil bo‘lishi mumkin. Flavonoidlar tabiatda ba’zi o‘simliklar va
rezavor mevalarda keng targalgan.Flavonoid glikozidlarni tashkil etuvchi shakarlarga
monosaxaridlar, disaxaridlar, trisaxaridlar kiradi. Qattiq flavonoid glikozidlar amorf
kukunlar, golgan flavonoidlar esa asosan kristall gattig moddalar bo‘ladi.

Flavonoidlar o‘simliklar olamida keng tarqalgan. Ularning aksariyati glikozidlar
yoki uglerod shakarlarini hosil qilish uchun o‘simliklardagi shakar bilan birlashtiriladi,
ba’zilari esa erkin shaklda ham mavjud. Tabiiy flavonoidlarning yadrosi ko‘pincha
gidroksil, metoksi, gidrokarbiloksi va izopenteniloksi kabi o‘rinbosarlarni o‘z ichiga
oladi. Ushbu auksoxromlar mavjudligi sababli, bu turdagi birikmalar asosan sariq
rangga ega. Va molekuladagi piridon halqasidagi kislorod atomi kuchli kislota va tuz
hosil qilishi mumkinligi sababli flavonoid birikma deb atashgan.

Flavonoidlar inson immunitetini yaxshilaydi. Flavonoidlar insonlar uchun juda
yaxshi himoya ta’siriga ega. Bu inson limfotsitlarining faolligini yaxshilaydi,
shuningdek, radiatsiya shikastlanishi natijasida kelib chigqan immunitet holatining
buzilishini kamaytirishi mumkin. Jami flavonoidlar bakterial viruslar va boshqa
patogenlar va boshga omillarni ham kamaytirishi mumkin. Tizimga zarar etkazish,
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odatda umumiy flavonoidlarni o‘rtacha iste’mol qilish tananing immunitetini sezilarli
darajada yaxshilashi mumkin.

Flavonoidlar qon aylanishini yaxshilashi mumkin va qon aylanish funktsiyasini
samarali ravishda yaxshilash, inson limfotsitlari faoliyatini yaxshilash, bakteriyalar,
viruslar va boshqa patogen mikroorganizmlarning inson immunitet tizimiga zarar
etkazishini oldini oladi va qondagi xolesterin miqdorini kamaytiradi, shuning uchun
flavonoidlar nafaqat yurak-qon tomir va serebrovaskulyar kasalliklarni, balki yurak-
qon tomir kasalliklaridan aziyat chekadigan odamlarga kasallikdan halos bo‘lishda
yordam beradi.O‘rtacha iste’moli ham ma’lum bir yaxshilanish ta’siriga ega

[Imiy  o‘rganishlarimizda Shalfey (Salvia) va Tog‘rayxon(Oregano)
o‘simliklarini 50:50 nisbatda aralashtirib OREGANO-AS o0ziq ovgat qo‘shilmasi
tarkibidagi flavanoidlar migdorini o‘rganib chiqdik.

Adabiyyotlar tahlili va metodlari:Dorivor Shalfey bargining preparatlari
burislitiruvchi, dezinfeksiyalovchi va yuqori nafas yo‘llari yallig‘langanda
yallig‘lanishga garshi ta’sir etuvchi dori sifatida, og‘iz va tomogni chaygash uchun
ishlatiladi.

Ushbu giyoh antiseptik va yallig‘lanishga qarshi vosita bo‘lib, tarkibi efir
moyi, kamfaraga mo‘lligi tufayli nafas yo‘llari,milk kasalliklarini davolashda
qo‘llaniladi. Tog‘rayxon(Origano) Yasnotkadoshlar oilasiga mansub o‘tsimon
o‘simliklarning bir turi hisoblanadi. Biz bu o‘simliklarni bir biriga har hil nisbatlarda
aralashtib antioksidantligini aniglaganimizda bu ikki o‘simlik 50:50 nisbatda o°zining
eng yugori antioksidantlik hususiyatini namoyon qgildi,Va shuning uchun biz Shalfey
(Salvia) va Tog‘rayxon(Oregano) o‘simliklarini 50:50 nisbatda aralashtirib
OREGANO-AS oziq ovgat go‘shilmasi tarkibidagi flavanoidlar migdorini o‘rganib
chiqdik.

Natijalar va muhokamalar. Namuna tarkibidagi flovonoidlarni suyuglik
xromatografiyasi usuli yordamida aniglandi. Namunadan 5-10 gr migdorida analitik
tarozida tortib olinib, 300 ml hajmdagi yassi kolbaga solinadi. Ustiga 50 ml 70% li
etanol eritmasidan qo‘shiladi. Aralashma magnit aralashtirgich, teskari sovutkich bilan
jihozlanib, 1 soat davomida intensiv aralashtirib turgan holda 70-800S gaynatiladi va
keyinchalik 2 soat davomida xona haroratida aralashtiriladi. Aralashma tindirilib
filtrlab olinadi. Qolgan gismiga 25 ml 70 % etanoldan solib 2 marta gayta ekstraksiya
gilinadi. Filtratlar birlashtiriladi va 100 ml o‘lchagich kolbaga solinib chizig‘igacha
70% etanol bilan to‘ldiriladi. Hosil bo‘lgan eritma sentrafugada 6000-8000
oborot/minut tezlikda 20-30 dagiga davomida aylantiriladi. Hosil bo‘lgan eritma ustki
gismidan analiz uchun olindi.
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Adabiyotlarda Steroidlar va Flovonoidlarni YUSSX bilan aniglashda elyuyent
sifatida fosforli, atsetatli bufer sistemalari va atsetonitrildan foydalanilgan. Biz fosfatli
bufer sistemasi hamda atsetonitrildan foydalandik.

Xromotografiya sharoitlari:

) Flavanoidlar Oregano A.S |
Konsentrastiya mg/gr |
Digidrokvertsetin 41.11
Luytionin 18.1
Rutin 55.08
Senerozid 2.1
Kvertsetin 0.12
Salidrozid 9.17

Xromotograf Agilent-1200 (avtodozator bilan jihiozlangan)

-Kolonka Exlipse XDB C 18 (obrashenno-fazniy), 5 mkm, 4,6 x250mm
-Diod matritsali detektor (DAD), 254 nm, 272 nm identifikatsiya qgilindi.
-Ogim tezligi 0,8 ml/min

- Elyuyent fosfatli bufer: atsetonitril:

0-5 min 95:5,

6-12 min  70:30,

12-13 min 50:50,

13-15 min 95:5,

termostat harorati 300S,-10 mkI kiritilgan migdor (vkol)

Xromotografga dastlab, ishchi standart eritmalar, keyinchalik tayyorlangan ishchi
eritmalar kiritildi.

Xulosa: Biz Shalfey (Salvia) va Tog‘rayxon(Oregano) o‘simliklarini 50:50
nisbatda aralashtirib OREGANO-AS oziq ovqat qo‘shilmasi tarkibidagi flavanoidlar
miqdorini  o‘rganib chiqdik. Eng yuqori ko‘rsatgich dihidrokvertsetin va rutinda
aniglandi. Dihidrokersetin juda yuqori dozalarda ham toksik bo‘lmagan kversetinning
toza shaklidir. Dihidrokersetin normal qon qovushqoqligini saqlab qolishga yordam
beradi va kichik tomirlarning trombozini oldini oladi. Kapillyarlarni mustahkamlaydi
va qon tomirlarining elastikligini saqlaydi, qon ketishining oldini oladi.Rutin ham
immunitetni ko‘taradi,qondagi o‘tkazuvchanlikni yaxshilaydi va ko‘z bosimini tartibga
soladi.Bizning Oregano-As oziq ovgat qo‘shilmasida ushbu flavanoidlar miqdori
yuqoriligini hisobga olib ushbu flavanoidlar etishmasligida kelib chiqadigan
kasalliklarda oziq —ovqgat qo‘shilmasi sifatida amalyotga tatbiq etish tavsiya etiladi.
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ISHLAB CHIQARISH TA’LIM USTALARINI MUHANDISLIK
KOMPETENSIYALARINI RIVOJLANTIRISH METODIKASI

Akramov Azamat Perimkulovich
Buxoro neft va gaz sanoati kollejining malaka oshirish va gayta
tayyorlash bo‘limi boshligi

ANNOTATSIYA:

Mazkur maqolada ishlab chigarish ta’lim ustalarining muhandislik
kompetensiyalarini rivojlantirish ularga go ‘yiladigan talablar hagida gisgacha bayon
gilingan. Professional ta’lim muassasasilarida ularning kasbiy va shaxsiy kamolotini
ta’'minlash uchun zarur pedagogik shart-sharoitlarni yaratish, mutaxassislar
tayyorlash mazmuni va tuzilmasini modernizatsiyalash, psixologik-pedagogik
sharoitlarini aniglash hamda uning sifatini nazorat gilish va baholash mexanizmini
ishlab chigish orgali mutaxassis kompetentligini rivojlantirishning asosiy magsadini
belgilaydi.

Kalit se‘zlar: Muhandislik kompetensiya, pedagog, innovatsion fikrlash, bilim,
ko ‘nikma, malaka, qobiliyat, integratsiya, modernizatsiya, psixologik-pedagogik,
mexanizm, kommunikativ, tabagalashtirilgan ta’lim dasturlari, o‘quv reja, o‘quv
dastur.

ABSTRACT:

This article briefly describes the requirements for the development of engineering
competencies of production education masters. It defines the main goal of developing
specialist competence by creating the necessary pedagogical conditions to ensure their
professional and personal development in professional educational institutions,
modernizing the content and structure of specialist training, determining psychological
and pedagogical conditions, and developing a mechanism for monitoring and
evaluating its quality.

Key words: Engineering competence, pedagogue, innovative thinking,
knowledge, skill, competence, ability, integration, modernization, psychological-
pedagogical, mechanism, communicative, differentiated educational programs,
curriculum, curriculum.
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KIRISH. Bugungi kunda texnologik taraqgiyot va ishlab chigarish
jarayonlarining murakkablashuvi sababli ishlab chigarish ta’lim ustalari (ustaxonalar
va laboratoriyalar ustalari) uchun muhandislik kompetensiyalarini rivojlantirish
muhim ahamiyat kasb etmoqgda. Ushbu maqolada ishlab chigarish ta’lim ustalarini
muhandislik  kompetensiyalarini  rivojlantirish  metodikasi takomillashtirilishi,
zamonaviy texnologiyalar va interaktiv o‘qgitish usullaridan foydalanish bo‘yicha
tavsiyalar beriladi.

Muhandislik Kompetensiyalari Nima?

Muhandislik kompetensiyalari quyidagi asosiy ko‘nikmalarni oz ichiga oladi:

« Texnik bilimlar: Qurilmalar, texnologik jarayonlar va dasturiy ta’minot
bo‘yicha chuqur bilim,

« Amaliy ko‘nikmalar: Mashina va mexanizmlar bilan ishlash, ularga texnik
xizmat ko‘rsatish, ta’mirlash va sozlash.

. Loyihalash va tahlil gilish: Loyihalarni rejalashtirish, muhandislik tahlili va
sinovlar o‘tkazish.

« Muammolarni hal qilish: Texnologik muammolarni aniglash va samarali
yechimlar topish.

« Innovatsion fikrlash: Yangi texnologiyalarni qo‘llash va ishlab chigarish
jarayonlarini modernizatsiya qilish.

Metodika takomillashtirishining asosiy yo‘nalishlari

1. Zamonaviy ta’lim texnologiyalarini joriy etish

1.1. Interaktiv o‘qitish vositalari

« Simulyatorlar va virtual laboratoriyalar: Muhandislik jarayonlarini
simulyatsiya qgilish orgali o‘quvchilar amaliy ko‘nikmalarini rivojlantiradi.

« Onlayn kurslar va vebinarlar: Zamonaviy texnologiyalar va usullar bo‘yicha
bilim olish imkoniyatini beradi.

1.2. O‘quv dasturlarini yangilash

« Muhandislik fanlari bo‘yicha o‘quv dasturlarini zamonaviy texnologiyalar va
innovatsion yondashuvlar bilan boyitish.

2. Amaliy mashg‘ulotlarni kengaytirish

2.1. Ishlab chigarish bilan hamkorlik

« Mahalliy ishlab chigarish korxonalari bilan hamkorlikda amaliy mashg‘ulotlar
va stajirovkalar tashkil etish.

« O‘quvchilarni real ishlab chiqgarish jarayonlariga jalb qilish.

2.2. Loyihalar va tadqgiqot ishlari

« Muhandislik loyihalari va tadgiqot ishlarini bajarish orgali o‘quvchilarni
muammolarni hal gilish va innovatsion fikrlashga o‘rgatish.

3. Baholash va tahlil metodikasini takomillashtirish
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3.1. Kompetensiya asosida baholash

« O‘quvchilarning muhandislik kompetensiyalarini aniq va shaffof baholash
mezonlari va ko‘rsatkichlari orgali baholash.

« Amaliy vazifalar, loyihalar va testlar yordamida baholash.

3.2. Muntazam ravishda tahlil gilish

« O‘quv dasturlarining samaradorligini muntazam tahlil qilish va zarurat
bo‘lganda ularni yangilash.

4. O¢‘qituvchilarni rivojlantirish

4.1. Malaka oshirish kurslari

« O‘gituvchilar uchun malaka oshirish kurslarini tashkil etish.

« Zamonaviy texnologiyalar va muhandislik fanlari bo‘yicha bilimlarni yangilash.

4.2. Professional rivojlanish dasturlari

« O‘gituvchilarni innovatsion o*qitish usullari va texnologiyalari bilan tanishtirish
uchun maxsus dasturlar ishlab chigish.

Natijalar va foyda

Ushbu metodika takomillashtirilishi orgali ishlab chigarish ta’lim ustalarining
muhandislik kompetensiyalarini rivojlantirish quyidagi natijalarni beradi:

- Malakali mutaxassislar tayyorlash: Ishlab chigarish jarayonlarini samarali
boshgarish va muammolarni hal gilish gobiliyatiga ega bo‘lgan mutaxassislar yetishib
chigadi.

« Ishlab chiqgarish samaradorligini oshirish: Innovatsion fikrlash va zamonaviy
texnologiyalarni qo‘llash orgali ishlab chigarish jarayonlari optimallashtiriladi.

« O‘quv jarayonining sifatini oshirish: Ta’lim jarayonini gizigarli va samarali
gilish orgali o‘quvchilarning bilim olishga bo‘lgan qgizigishlari ortadi.

XULOSA. Ishlab chigarish ta’lim ustalarining muhandislik kompetensiyalarini
rivojlantirish metodikasini takomillashtirish zamonaviy ta’lim jarayonining muhim
gismidir. Interaktiv o‘qitish vositalari, amaliy mashg‘ulotlar, kompetensiya asosida
baholash va o‘gituvchilarni rivojlantirish orgali ta’lim jarayoni samaradorligini
oshirish mumkin. Shu bilan birga, bu yondashuv ishlab chigarish korxonalarining
malakali kadrlar bilan ta’minlanishini ta’minlaydi va umumiy ishlab chigarish
samaradorligini oshirishga xizmat giladi.
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DIFFERENCES BETWEEN THE CONCEPTS OF PHYSICAL QUALITY
AND PHYSICAL ABILITY

Lugmonov Subhonjon Shavqiddin o‘g¢li
Phd student of Bukhara State Pedagogical Institute

Subhonjonlugmonov@agmail.com

ABSTRACT
This article examines the differences between the concepts of physical quality and
physical ability, their understanding, as well as their common and different aspects.
Key words: Physical quality, physical ability, flexiblility, strength, promptness,

endurance, agility, young abilities.

PA3JINYNSA MEXKIY NOHATUSIMHA ®PU3NYECKOI'O KAYECTBA
OU3BNUYECKUX CIIOCOBHOCTEHA

AHHOTALIUA
B oannou cmamwve paccmampuearomcs paziuuusi  MedxHcoy — HOHAMUAMU
Qusuyecko2o kavecmea u uauueckol cnocoOHOCmU, Ux NOHUMAHUe, d MAaKHce Ux
obwue u paznuuHvle ACneKmol.
Kniwouegvie cnosa: Qusuyeckue kavecmsa, puzuieckue cnocobHocmu, cuid,

6bIHOCIIUBOCMb, JIOBKOCNIb, CKOPOCMYb, 2u6KOCI7’Ib, 603pACMHbLE cnocobHocmi.

Nowadays, our esteemed President Shavkat Miromonovich pays special
attention to physical culture and sports. In this regard, the Republic has raised the level
of sports to the level of state policy, giving priority to the upbringing of a healthy and
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harmoniously developed generation and because of the improvement and
organizational foundations of any youth, sports are becoming an important factor in
shaping a healthy lifestyle among students, shaping their physical and spiritual well-
being.

Decree of the President of the Republic of Uzbekistan No PF-5887 of December 4,
2019 "On measures to bring football development in Uzbekistan to a completely new
level”, Resolution of the Cabinet of Ministers of the Republic of Uzbekistan dated April
30, 2021 No 261 "On measures to increase the efficiency of football clubs" and other
relevant regulations in this area to ensure the quality of education serves to a certain
extent in this study.

Further development of physical culture and sports in the country, involvement
of all segments of the population, especially young people in regular physical culture
and mass sports, ensuring transparency in the formation of the national team of
Uzbekistan in sports, PF-5887 of December 4, 2019 of the President of the Republic
of Uzbekistan "On measures to create a methodology for the selection of talented
athletes and the development of football in Uzbekistan to a completely new level" and
Decree No PF-5924 of January 24, 2020 "On measures to further improve and promote
physical culture and sports in the Republic of Uzbekistan™. These laws and decisions
serve as the main sources for the development of sports in our country

Physical training of young athletes is considered one of the most important
components of sports training and is understood as a process aimed at comprehensive
development of the body, strengthening of health, improvement of physical abilities
and creation of a solid functional base for all other types of training.

Modern sport makes high demands on the physical fitness of the athlete. This
can be explained by the following factors:

1) Increasing achievement in sports always requires a new level of development
of physical abilities from the athlete;

2) A high level of physical fitness is a necessary condition for increasing

training and competition loads.
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In the process of forming a person’s physical culture, the participants not only
reduce the movements and knowledge related to them, but also develop their physical
abilities.

Physical abilities are a set of psychological, physiological and morphological
characteristics of a person that meet the requirements of this or that muscle activity and
ensure its effective performance.

The term "physical (motor) qualities™ has been used for a long time to express
special aspects of human movement capabilities. Now, some authors propose to
exclude it from scientific treatment due to the simple formalistic content of the concept
of "physical qualities" and to leave only the term "physical abilities” in their
place. Nevertheless, this term is more common in everyday speech and in scientific-
methodological literature. Therefore, perhaps, it is useful to determine the similarities
and differences between these two concepts, to determine the situations of their use.

First of all, it should be noted that the concept of "quality" is always used in
relation to something, and it expresses its characteristic characteristic that distinguishes
it from other things, in particular, a product, raw materials, food, qualities of life, of a
person, the quality of knowledge and so on is spoken of in this way. In the field of
physical education, this term should be used in the same sense.

Therefore, it is possible to check the physical qualities of a person in relation
to one or another shape in which physical abilities are manifested, such as some
characteristics of his movement capabilities, that is, to think about them based on the
abilities that have been realized. A person can be the owner of various abilities that
differ from each other in terms of quality. It is the silitian uniqueness of these various
physical abilities that testifies to the mountain of his physical qualities. Characteristics
of the quality of human abilities in life, physical education and sports are reflected in
the expressions "strong”, "quick"”, "agile”, "flexiblity". The importance of these
qualities in life was considered as a criterion to distinguish them. In fact, physical
qualities are considered the level of achievement of individual physical abilities, their

accuracy, unigueness, importance.
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Abstract: Calcium binders (or calcium-cement binders) are widely used materials
in the construction industry. These binders play an important role in the construction
of various structures, as they create concrete with high strength oath durability. In this
article, we will discuss in detail the composition, types oath uses of calcium binders.
Let’s consider the main advantages oath disadvantages of calcium binders.

Key words: calcium silicates, silicate gel, carbon dioxide, global warming.

Annomayusn: Kanvyuesvle ssoicywue (Ui Kalbyueso-yeMeHmuble 6aicyuue)
AGNAIOMCS WUPOKO NPUMEHSAEMbIMU MAMEPUATAMU 8 CIMPOUMETbHOU ompaciu. Imu
BAIICYUUE USPATOM BANCHYIO POIIb NPU BO36€0CHUU PA3TUYHBIX KOHCIPYKYUL, MAK KaK
co30aiom OemoH 6blCOKOU NPOYHOCMU U 00]208eyHOCMU. B smoil cmamve mbl
nOOPOOHO 06CYOUM cOCmas, 8UObl U NPUMEHeHUe C8A3VIOWUX Kanvyus. Paccmompum
OCHOBHbLE NPEUMYUECBA U HeOOCTNAMKU KATTbYUEBbIX GANHCYUJUX.

Knrwuesvie cnosa: cunuxamvl Kanvbyus, CUTUKAMHBIL 2elb, YeIeKUCTbIL 2ds3,

2n0banbHOEe nomenJieHue.
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Annotatsiya: Kalsiyli bog ‘lovchilar (yoki kalsiy-sement bog ‘lovchilari) qurilish
sanoatida keng qo ‘llaniladigan materiallardir. Ushbu bog ‘lovchilar turli xil
inshootlarni qurishda muhim rol o‘ynaydi, chunki ular yugori mustahkamlik va
chidamlilikka ega bo‘lgan beton hosil gqiladi. Ushbu maqolada kalsiyli
bog ‘lovchilarining tarkibi, turlari va ularning qo ‘llanilishi hagida batafsil to ‘xtalamiz.
Kalsiyli bog ‘lovchilarining asosiy afzalliklari va kamchiliklarini ko ‘rib chigamiz.

Kalit so “zlar: Kaltsiy silikatlar, silikat gel, karbonat angidrid, global isish.

Calcium binders: Calcium binders mainly consist of calcium silicates. Their
main components are calcium oxide (CaO ) and silicon dioxide ( SiO2). These
components are synthesized at high temperature and result in the formation of calcium
silicates. When calcium silicates react with water, they form calcium hydroxide ( Ca
(OH)2) and silicate gel, which causes the concrete to harden. The main types of calcium
binders include: portland cement, alumina cement and slag cement [1] .

Calcium binders:

Portland cement. Portland cement is the most commonly used calcium binder.
This cement contains a high amount of calcium silicates, which help the concrete
harden quickly. Portland cement is widely used in various fields of construction,
including the construction of roads, bridges and buildings. It is distinguished by its
high strength and durability.

Alumina cement. Alumina cement is produced on the basis of calcium
aluminates. This cement has high heat resistance and fast hardening properties.
Alumina cement is commonly used in high-temperature environments, such as in the
metallurgical and chemical industries. Since alumina cement has high mechanical
strength, it is used in special constructions.

Slag cement. Slag cement is made on the basis of slag obtained from the
metallurgical industry. This type of cement is more environmentally friendly and uses

less energy in its production. Slag cement has the properties of durability and water
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resistance. It is also characterized by long-term stability and resistance to chemical
effects [2] .

Calcium binders Application :

Calcium binders are used in the production of various building materials. Their
main uses are as follows:

In concrete production:

Calcium binders are the main component in concrete production. Concrete is a
mixture of cement, water, and aggregates (sand, gravel). Calcium binders provide a
strong and durable structure during the hardening process of concrete. Concrete is
widely used in construction because it has a high load-bearing capacity.

In the production of lime and gypsum:

Calcium binders also play an important role in the production of lime and gypsum.
Lime and plaster are used in construction for plastering internal and external walls.
Their mixture contains calcium hydroxide, which helps the materials to harden quickly
and become strong. The use of lime and plaster accelerates construction work and
increases the durability of structures.

In special building materials:

Some special construction materials, such as fire- resistant materials, are made on
the basis of calcium binders. These materials retain their properties even at high
temperatures. Special building materials can also be resistant to the effects of
chemicals, which allows them to be widely used in industrial facilities.

calcium binders:

- Durability: Concrete produced on the basis of calcium binders has high
durability. This ensures long-term stability of structures.

- Fast setting: Calcium binders such as Portland cement set quickly and speed up
the construction process. This is especially important in fast-paced construction.

- Durability: These materials show high resistance to water, fire and chemicals.
This ensures the long-term use of the facilities.

Disadvantages:
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- Environmental impact: The production process of calcium binders consumes
a lot of energy and emits a lot of carbon dioxide (CO2). This causes global warming
and environmental problems.

- Cost: Some calcium binders, such as alumina cement, are expensive. This can
increase the overall cost of construction projects.

- Manufacturing challenges: The production of calcium binders requires
complex processes and requires the use of high technology [3] .

In conclusion, it can be said that calcium binders are an integral part of the
construction industry. Due to their high strength, durability and fast hardening
properties, these materials are widely used in the production of various constructions
and building materials. At the same time, it is necessary to consider factors such as
environmental impact and cost. In the future, research will be continued in the direction
of reducing the environmental impact of the production of calcium binders and
reducing their cost. This article is written to provide an overview of calcium binders, a

topic that requires further research and the application of new technologies.
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Annotatsiya: Ushbu maqgolada ipakchilik sanoatida asosiy o ‘rin tutadigan tut
bargi etimologiyasi hamda uning kimyoviy va biologik xususiyatlari hagida
ma’lumotlar yozib o ‘tilgan.

Kalit so‘zlar: Tut bargi, ipak qurti, epidermis, kutikula gavati, CaSOj; tuzlari,
flavonoidlar, fenolik kislotalar, alkaloidlar, terpenoidlar, antotsianinlar, antidiabetik

va antioksidant xususiyatlar.
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Abstract: This article contains information about the etymology of the mulberry
leaf, which plays a key role in the silk industry, and its chemical and biological
properties.

Key words: Mulberry leaf, silkworm, epidermis, cuticle layer, CaSO; salts,
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Tut daraxtining bargi ipak qurtining yagona ozig‘i hisoblansa, uning mevalari
shirin va to‘yimliligi hamda shifobaxshligi bilan inson salomatligi uchun nihoyatda
bebahodir. Tut daraxti juda qadimgi ko‘p yillik o‘simlik bo‘lib, tarixiy manbalarga
ko‘ra 5000 yil ilgari Xitoyda tarqalgan. Asrlar davomida xalq selektsiyasi tamonidan
Shotut, Balxi tut, Marvarid tut va boshqa ko*plab tut navlari yaratilib, hozirgi paytda
ham o‘stirilmoqda.

Mutaxassislarning so‘zlariga ko‘ra, tut ko‘chatlari asosan ikki usul — urug‘idan
va payvand usulida yetishtiriladi. Ko‘chatlar urug‘idan ko‘paytirilganida 2 yilda tayyor
bo‘lsa, payvand usulida tayyor ko‘chatni olish uchun 3 yil vaqt kerak bo‘ladi. Yangi
tut navlarini yaratishda esa selektsiya usulida changlatish va tanlab olish usulidan
foydalaniladi.

Ma’lumki, qishloq xo‘jaligining ipakchilik sanoati uchun xomashyo yetkazib
beradigan asosiy tarmogqlaridan biri ipak qurti bogish, pilla yetishtirish majmuidir. Pilla
yetishtirish majmualarining bevosita tutzorlar yaqinida barpo etilishi, 2 barobar ko‘p
hosil beradigan, ozuga qiymati yuqori va sovuqqa chidamli tut ko‘chatlarining olib
kelinishi pilla yetishtirish hajmlarini oshirish hamda yuqori qo‘shimcha qiymatga ega
mahsulotlar, shu jumladan, shoyi gazlamalar va tayyor mahsulotlar ishlab chigarishga
Xizmat qiladi. Bu jarayonda tut bargi asosiy o‘rinda turadi. Shuning uchun O‘rmon
xo‘jaligi agentligi mutasaddilari tomonidan tut ko‘chatlarini yetishtirish, bo‘yicha bir
gator chora-tadbirlar amalga oshirilib kelinmogda.

Xususan, ayni paytda tut daraxtining urug‘lari pishib yetilgan bo‘lib, o‘rmon
xo‘jaliklari tomonidan tut urug‘lari jamg‘arilmoqda, niholxonalar tashkil etilmoqda.

Tut bargining tuzilishi. Ipak qurti monofag, ya’ni fagat tut bargi bilan
ovqatlanadi. Shu sababli tutchilikning oldiga qo‘ygan eng asosiy magsadi tut
daraxtlaridan olinadigan barg hosilini tobora oshirish va uni sifatini yaxshilashdir. SHu
bilan birga, barg o‘simlikni eng muhim organlaridan biri hisoblanadi. Unda fotosintez,
ya’'ni havodan SO; o‘zlashtirib, organik moddalarni hosil qilish, nafas olish (organik
moddalarni oksidlantirish) va transpiratsiya (suvni bug‘latish) kabi murakkab fizik va

kimyoviy hodisalar bo‘lib turadi. Barg o‘sish qonuni oldidagi meristema
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hujayralaridan hosil bo‘ladi. Barg bilan novda o‘rtasidagi qo‘ltiqgda qo°‘ltiq kurtaklari
rivojlanadi. Barg oldin tepa uchidan keyin tubidan boshlab o‘sa boshlaydi.

Tut bargi oddiy bo‘lib, u beshbarmogsimon tomirlaydi. Tut bargi barg
plastinkasi, bandi va barg yonligidan iborat. Barg bandi barg plastinkasini novdaga
tutashtirib turadi, uni perpendikulyar holatda quyoshga yo‘naltiradi hamda shamolning
barg plastinkasiga urilish kuchini susaytiradi.

Tutning navi va o‘sish sharoitiga qarab bargning rangi och yashildan to‘q
yashilgacha tusda bo‘lishi mumkin. Bundan tashqari ipak qurtiga ovgat sifatida
foydalanilmaydigan bargi - sarg‘ish tilla rangli tut navi ham bor.

Barg plastinkasida (ostki tomondan yaxshi ko‘rinadigan) beshbarmogsimon
yo‘g‘on tomir va undan chiqqan juda ko‘p mayda turga o‘xshash tomirchalar bo‘ladi.
Ular barg etini hamma tomoniga targalgan. Tut bargi plastinkasidagi tomirlarni
yo‘g‘onligi va shoxlanish darajasi tut turiga, naviga va tashqi muxitning ta’siriga
bog‘liq bo‘ladi, bu 0‘z yo‘lida ipak qurtini bargning xazm qilishiga ta’sir etadi.

Bargning ichki tuzilishi tutning turi, navi va yashash sharoitidan tashqari
novdada joylanishiga, unga tushadigan yorug‘lik, namlik va boshqa faktorlarga garab
har xil bo‘ladi.

Tut bargining ichki tuzilishida uning yashil tusli eti va tomirlardan iborat
ekanligi yaqqol ko‘rinib turadi. Barg etinig ustki va ostki tomoni epidermis bilan
goplangan. Uning eng ustki sirtida rangsiz yupga mumsimon moddadan tuzilgan
pardacha bo‘ladi, bunga kutikula qavati deyiladi. Kutikula bargni ustki qismidan suvni
parlanib ketishidan, yomg‘ir suvlarini hamda havoni barg ichiga o‘tkazmaslik uchun
xizmat qiladi. Barg plastinkasini ustki qismidagi, ya’ni kutikulani tagidagi epidermis
to‘qimasi yirik bir yoki ikki qator va barg plastinkasini ostki qismidagisi esa, mayda
va fagat bir gator hujayradan iborat. Shu bilan birga bargni ustki epidermisining ba‘zi
hujayralari kattalashib, ichida gopchigsimon joylashagan pufak shaklli modda - sistolit
(kristali) bo‘ladi. Sistolit hujayra po‘stidan o‘sib chiqgan bo‘lib, kalsiy karbonat
(CaS0s) tuzlari to‘yinishidan hosil bo‘lgan. Uning vazifasi bargdagi organik

kislotalarni neytrallashdir (betaraflashtirish). Barg plastinkasini ostki epidermisida
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juda ko‘p kichik og‘izchalar (ustitsalar) joylashgan. Bunday og‘izchalar tut bargini har
kvadrat millimetrida 1000 dan 1500 tagacha bo‘ladi. Og‘izchalar orgali suv bug‘lari
chigadi va undan havo chigib, kirib turadi.

Bargni ustki va ostki po‘sti o‘rtasida barg eti joylashadi. Barg eti zich joylashgan
yupqga devorli paranxima to‘qimalardan tuzilgan. Parenxima to‘gqimalari ikki xil
shaklli: bargni ustki va ostki qismidagi ustunsimon to‘qima va o‘rta qismidagi g‘ovak
to‘qimadir [1].

Tut barglari ko‘plab kimyoviy va biologik faol moddalarga boy bo‘lib, ularning
sog‘lik uchun foydalari keng ko‘lamda o‘rganilgan. Barglarda quyidagi asosiy
kimyoviy komponentlar mavjud:

1. Flavonoidlar: Bular quercetin, rutin, kaempferol va isoquercitrinni oz ichiga
oladi. Flavonoidlar antioksidant xususiyatlari bilan mashhur bo‘lib, hujayralarni erkin
radikallar zararidan himoya giladi.

2. Fenolik Kislotalar: Barglar katta migdorda fenolik kislotalar, masalan, kafeik
kislota, xlorogenik kislota va gallik kislotani o‘z ichiga oladi. Bu moddalar
antioksidant faollikka ega bo‘lib, o‘simlikning yallig‘lanishga qarshi ta'siriga hissa
go‘shadi.

3. Alkaloidlar: Bir muhim alkaloid bu 1-deoxynojirimycin (DNJ) bo‘lib, u alfa-
glukozidaza fermentiga kuchli inhibitiv ta'sir ko‘rsatadi. Bu xususiyat DNJni qon
shakarini boshqarishda foydali qiladi va o‘simlikning antidiabetik xususiyatlariga hissa
go‘shadi.

4. Terpenoidlar va organik kislotalar: Bunga ursolik kislota va oleanolik kislota
kabi moddalar kiradi, ular yallig‘lanishga qarshi va gepatoprotektiv (jigarni himoya
giluvchi) ta'sirlarga ega.

5. Antotsianinlar: Bu pigmentlar nafaqat o‘simlikka rang beradi, balki
antioksidant foydalarni ham taqdim etadi va surunkali kasalliklardan himoya gilish
imkoniyatiga ega.

6. Vitaminlar va minerallar: Barglar A, C va E vitaminlari, kaliy, kalsiy va

magniy kabi minerallar manbaidir. Ushbu ozuqaviy moddalar umumiy sog‘ligni

qo‘llab-quvvatlaydi va o‘simlikning ozugaviy qiymatini oshiradi.
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7. Boshga biofaol moddalar: Tut barglari polisaxaridlar, aminokislotalar va
uchuvchi aromatik birikmalarni ham o°‘z ichiga oladi, ularning barchasi keng
farmakologik faoliyatlarga, jumladan, hipoglikemik, hipolipidemik va antimikrob
xususiyatlarga ega bo‘lishiga hissa qo‘shadi [2].

Ushbu moddalar tut barglarining turli kasalliklarni, masalan, diabet, yallig‘lanish
va infektsiyalarni davolash uchun an'anaviy tibbiyotda ishlatilishini ta’minlaydi.

Biologik xususiyatlari:

1. Antidiabetik xususiyatlar: Tut barglari gondagi glyukoza darajasini
pasaytirishga yordam beruvchi DNJ (1-deoxynojirimycin) kabi alkaloidlarni o‘z ichiga
oladi. DNJ gondagi shakarni boshgarish va insulin sezgirligini oshirishga yordam
beradi.

2. Antioksidant xususiyatlar: Flavonoidlar va fenolik birikmalar tut barglarining
kuchli antioksidant xususiyatlarini ta'minlaydi. Bu moddalar erkin radikallarni
neytrallashtiradi, hujayralarni zararli ta'sirlardan himoya giladi va garish jarayonini
sekinlashtiradi.

3. Yallig‘lanishga qarshi va immunomodulyator xususiyatlar: Tut barglari
ekstraktlari yallig‘lanishga garshi va immunitetni kuchaytiruvchi ta'sirga ega. Ular
yallig‘lanish belgilarini kamaytiradi va tananing umumiy immunitetini yaxshilaydi [3].

Xulosa o‘rnida shuni aytish mumkinki, tut antispazmodik ta'sirga ega maxsulot,
tut barglari esa kasalliklarga chidamli mahalliy mikroorganizmlardir. Tut barglari
yallig‘lanishga qgarshi va gipoglikemik ta'sirga ega. U gipoglikemik bo‘lgan turli
usullar bilan qo‘zg‘atilgan giperglikemiya bo‘yicha ekdisteronni o‘z ichiga oladi,
glyukozani glikogenga aylantiradi, ammo normal qon glyukozasini o‘zgartirmaydi.
Tut barglari past qon bosimiga ega, tut barglari ham gon bosimini pasaytiradi, siydik

haydovchi ta'sir ko‘rsatadi.
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MNEPCIIEKTUBA COJJTHEYHOM SHEPTETUKHU B Y3EEKUCTAHA

AxobapoB Kacyp Mexpo:xoBn4
[IpenonaBarens husuku
AkaeMU4ecKuil TMIel TalIKeHTCKOTO YHUBEPCUTETa MH(POPMAITMOHHBIX

TeXHOJOornii nMeHn Myxammana An-Xopa3muit

Annomayun. Conneunas dHepeemuKka sGNSAemcs OOHUM U3  KII0UeBblX
Hanpaenenuli pa3eumus 60300H0BIAEMbIX UCHOYHUKOG dHepauu 8 Y30ekucmane. Ima
mema Ccmamoeumcs 6ce 0olee aKmyanbHOU 6 ceeme pacmywezo cnpoca Ha
NEKMPOIHEPRUI0, USMEHEHUS KIUMAMA U He0OX0OUMOCIMU YMEHbULeHUS 3A8UCUMOCTU
Om y271e8000POOHbIX UCKONAEMBIX.

B oannoii cmamve 6yoem paccmompena nepcnekmuga pazeumus COJNHEYHOU
oHepeemuku 6 Y3bexucmane. bydym paccmompenvl cospemenHvle MeEXHOIO02UU
npouU3B00CMEa CONHEYHOU JIHepeuu, NOMEHYUal CmpaHvl O UCHOTb308AHUS
COJIHEYHbIX pecypcos, NpasumeibCmeeHHble Mepbl N0 CIMUMYIUPOBAHUIO PA36UMUsL
CONHEYHOU SHepeemuKu, a makKdxce Npensimcmeuss U 6bl3068bl, C KOMOPbIMU
CMANKUBAOMcs UHBECMOPbL U KOMNAHUU 8 OAHHOU OMPACU.

Hccnedosanue npunecem nonumanue moz0, Kakum 00pa3om COJNHEUHAs.
IHEp2emuKa Modcem cmamy KI04e8blM UCIOYHUKOM dHepeUuu 8 Y3bexucmane, kakue
8b1200bl OHA MOXMCEM NPUHECMU OJisl IKOHOMUKU U IKOJO2UU CIPAHDbL, 4 MAKM#Ce KaKue
Mepbl He0OX0OUMO NPUHAMb OISl YCKOPEHUSL IMO20 Npoyeccd.

Kniwwueevie cnosa. conmeunas dHepeus, Mmupogoe dHepeonompedienue,
9Hepeemuyeckull IQP@HexmueHocmo, IHep2ocOepedceHUs, IHepeemuyecKue pecypcol,

UCMOYHUKU IHEPSUU.
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B nocnennee BpemMss MHUpP aKTHMBHO TMEPEXOJUT K  HCMOJb30BAHUIO
BO300OHOBIISIEMBIX HMCTOYHUKOB DHEPrUM, CPEIM KOTOPHIX OCOOEHHO BBIACISIETCS
COJIHEUHAsl PHEPTUsl KaK HAJIeKHas albTEpPHATUBA TPATUIMOHHBIM SHEPTETHUYECKUM
perieHus M. Y30eKucTaH, 0JarocioBeHHbI M300MIIMEM COJIHEYHBIX JIy4e KpYTJIbIi

ron, O6J'IaILaGT SHAYUTCIIbHBIM ITIOTCHIHUAJIOM I PA3BHUTUA COJIHCYHOM OHCPICTUKH.

ConneuHnas OQHCPIUusA ABJIACTCA OCHOBOM KHU3HU. YeToBEeYeCTBO Hay4HUJIOCh €C
HUCIIOJIB30BaTh KaK B BHJAC TCILJIa, TaK H HpCO6p330BBIBaTB B Opyruc BHUIABI —
QJICKTPHUYCCKYIO U MCXAHHUYCCKYIO. ConHeuHas OHCPICTUKA — 3TO HCIIOJb30BAHHUC
COJIHCYUHOI'O HM3JIYYCHUS IJIA 110 JIYUYCHHA DHCPTHUH B KaKOM-JIH00 BHUAC. ComnHeunas
OHCPIrCTHUKA UCITIOJIb3YCT BO300HOBJIIEMBIH UCTOYHUK OHCPI'HHU U B IICPCIICKTUBC MOJKCT

CTaTb 3KOJOI'MYCCKH I-II/ICTOI‘;I, TO €CTb HC HpOI/I3BOII$IHl€ﬁ BPCOHBIX OTXOJ0B. [1]

ConHeuHast PHEpreTUKa — 3TO OTpaciib HAYKU M TEXHHUKH, pa3zpadaTbIBaroias
HAy4YHbIE OCHOBBI, METOAbl W TEXHUYECKUE CPEIACTBA HCIOJIB30BAHUS DSHEPTUU
COJIHEYHOTO M3JIy4eHUs Ha 3eMJIe U B KOCMOCE I MOJYyYEHUS BJIEKTPUUYECKO,
TEIUIOBOM WJIM JPYTUX BHUJOB DHEPrUU U OMNpenelsionias oO0JacTh M MacIiTaObl
¢ PekTUBHOrO UCNOJIb30BaHus dHeprun CoyiHIla B 9KOHOMUKE cTpaHbl. CoJIHEUHas
SHEPrUs OCHOBAHA HA TOTJIOIICHUH COJIHEUHOW pajguaiuu JMOO HEMOCPEICTBEHHO,

100 TOCJIe ONTHYECKON KOHIICHTPAI[MK CBETOBOT'O Ha MaJIOM ITPUEMHHKE. [ 2]

ConHeuyHble CUCTEMBI KJIACCU(PUIIUPYIOTCS Ha OCHOBE UX (DYHKIIMOHAJIBHOCTU

Ha JBa OCHOBHBIX THIIA.

ABTOHOMHBI€ CHCTEMBI - HUACATHHO MOAXOIAT JJISI MECT, TJIe HET JIOCTyIa K
IIEHTPAM30BaHHOM 3JIeKTpoceTH. OCHOBHOM HETOCTATOK TAaKMX CHCTEM IPOSBIISCTCS
B TICPHOJBI C OTPAHWYCHHBIM COJHEYHBIM CBETOM, HAIlpUMeEp, 3WMOH, KOTIa
CyIIECTBYeT PHUCK  TpepbiBaHuWs  dJeKkTpocHaOxkenus. Jlna  oOecrieueHus
HEIPEPHIBHOCTH PA0OTHI OHU TPEOYIOT JOMOTHUTEIILHOTO HICTOYHHKA YHEPTUH, TAKOTO

KaK JU3CIbHBIN I OCH3WHOBBIA TeHepaTop.
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KomMOuHMpOBaHHBIE COTHEUHBIE CUCTEMBI (YHKIIMOHUPYIOT KaK aBTOHOMHBIE
MCTOYHUKU HA COJHEYHOH 3HEPIUH, HO MPU HEOOXOAMMOCTH MOTYT aBTOMAaTHUYECKU
IIEPEKIII0YATHCS HA aJIbTEPHATUBHBIN UCTOYHUK, TAKOW KaK LIECHTPAJIbHAS JIEKTPOCETh

1041 I[I/I3CJ'IBHI>II\/'I IrCHCpaTop. D10 0becreynBacT HCIIPCPBIBHOCTDH BHepFOCHaG}KGHI/IH.

[Tpou3BOACTBO COJHEUHBIX Oarapeil BapbUpPyeTCs B 3aBUCMMOCTH OT METOAA
HaHeceHus KpeMHus. PacipocTpaHEHHbIEC TUITBI MOJTYJIEH BKIIOYAIOT:

IMonukpucTaNJInyecKkue MOAYJIM - O5TO Oojiee HKOHOMHUYHBIA BapHaHT,
MOAXOIAIIMNA [JI1 HMCHOJIb30BaHUSI B YacTHbIX JAoMax. OHM TakXe JOCTYIHBI B
MOPTATUBHBIX BEPCUAX ISl MyTEMIECTBUN U TT0X0J0B. OHaKO A(DPEKTUBHOCTD ATUX
MOJIyJIEW CPaBHUTEIBHO HUXKE, JOCTUTast MakcuMyM 18%.

MOHOKpHUCTAINIMYECKUE COJIHEYHBIE IMAHENH OTIWYAKOTCS MOBBIIIEHHOMN
HaJ&KHOCTBIO U JIOJITOBEYHOCTHIO, CPOK CITYXKOBI KOTOPBIX MOXeT faocturatsh 40-50
jger. OHu >PPexTuBHO (QYHKIIMOHUPYIOT Ha TMPOTHKEHUH BCEro IMepuojaa
ucnonp3oBanus, coxpanssa 70-80% cBoeil nmepBoHAYANBHON MOITHOCTH. DTH MaHEIH
XapaKTePU3yIOTCS BBICOKON J(PQPEKTUBHOCTBIO, 110 22% B OOBIYHBIX CEpUAX H
10 38% B CHENMAIM3UPOBAHHBIX  MOJACISX, MNPUMEHSAEMBIX B  KOCMHYECKOM
WHyCTPUH.

[IpuHIMIT 1EMCTBUS COTHEYHBIX NTAHEJIEM OCHOBAH Ha CJIEAYIOIIMUX dTanax:

1. ®oTOHBI, COCTABIISAIONINE COJTHEUHBIN CBET, HECYT B c€OE YHEPTHUIO.

2. Korna 3t OTOHBI JOCTHTAIOT COJIHCYHBIX TMaHENIEH, OHU aOCOpOMPYIOTCS
KPEMHHUEBBIMU STYCUKAMM.

3. AGcopOrst (POTOHOB BBI3BIBAET BHICBOOOXIACHHE 3JIEKTPOHOB M3 aTOMOB
KPEMHUS, YTO MPUBOJIUT K BOSHUKHOBEHUIO JIEKTPUUECKOTO TOKA.

4. JTOT TOK 3axXBaTbIBAETCS METAIMYECKUMHU KOHTAKTAaMHU Ha MOBEPXHOCTH
COJIHEUHBIX OaTapeil U mepeaaeTcsi K HHBEPTOPY.

5. UuBeptop mpeoOpa3yeT MOCTOSIHHBIA TOK, T€HEPUPYEMBIA COJHEYHBIMU
MaHeNISIMU, B TIEPEMEHHBIA TOK, KOTOPBIM MOXXHO HCMOJb30BaTh B OBITY W Ha

IMpOU3BOACTBCE.
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Crparerun Y30eKuCTaHa MO UCIIOJIb30BAHUIO COTHEYHON YHEPTHH BKIIOYAIOT:

. I'ocynapcrBenHbie CTUMYJIBI: IIpaBuTenbCTBO VY30ekucrana
MPEIOCTABISACT CYOCHIMHM, HAJOTOBBIC JBTOTHI M KPEAUTHI ISl CTUMYJIHPOBAHUS
MHBECTULIUNA B COJIHEYHYIO SJHEPTETUKY.

. KpynnomacmradHbple COJHEYHbIEC 3JIEKTPOCTAHUUM: BroxeHus B
MacmTaOHbIe TMPOEKTHI, Takue Kak (CamapKaHICKas COJIHEYHAs DJICKTPOCTAHIIHS,
HaIpaBJIeHbl Ha 00eCTIeUeHUEe HACETICHUS! YUCTON SHEPTUEH.

. PacnpenesieHHbIe COJIHEYHBbIE CHCTEMbI: YCTAaHOBKA COJIHEUHBIX
MaHeliel Ha YacTHBIX U KOMMEPUECKUX OOBEKTaxX CIHOCOOCTBYET JACICHTPATU3ALUU
SHEPrOIPOU3BOACTBA.

[Ipenmy1iiecTBa COTHEUHOM SHEPTUM Uil Y 30€KUCTaHa:

. IK0JIOrHYHOCTh: CoJIHEUHAsl SHEPTUs CHIKACT YPOBEHB 3arps3HEHUS U
BbIOpOCcOB CO2.
. JHepreTuyeckas He3aBHCMMOCTh: Vcmonp30BaHNE COTHEYHOTO CBETa

YMEHBIIIAET 3aBUCUMOCTb OT UMIIOPTa YHEPTHH.

. JKOHOMHUYECKHUI pocT: PazBuTHEe COTHEUHON YHEPTETUKU CTUMYITUPYET
co3JaHue pabounux MECT U MPUBJICKACT HHBECTHUIIUH.

3akmiouenue: Pa3BuTue CONHEUHOW »HHEPreTUKH B Y30EKHCTaHE WIpacT
KJIIIOYEBYIO POJIb B JIOCTWXKCHHHM YCTOMYMBOIO Pa3BUTHSL CTPAHbI, YJIydllas
HKOJIOTUYECKYIO CUTYAIUIO U YIHEPTETUYECKYIO O€30IaCHOCTb.

Nuunmatuea npesuaenra lllaBkara Mwup3u€eBa HampaBieHa Ha aKTUBHOE
pa3BuThe '"3eneHOM" sHepreTuku B Y30ekuctaHe. llomnepuBaeTcsi KOHLEMIIHUS
"3eieHOr0 KBajgpara', BKIIIOYAIONIAsh YEThIPE KIIOYEBBIX JKOJOTUYECKHU YHMCTHIX
HMCTOYHUKA PHEPTUHU: SIACPHYIO, THAPOIHEPTETUKY, BETPOBYIO U COJTHEUHYIO.

K 2030 rogy B pamkax mporpammbl 3KOJIOTUYECKON SKOHOMUKH IUIAaHUPYETCS
YBEIUYHUTH JIOJI0 BO300OHOBIISIEMBIX HCTOYHHUKOB B OOIIEM O0OBEME MPOU3BOJICTBA
anektposHeprun A0 30,5%. Ocoboe BHUMaHUE YACISAETCS COJHEYHOW HHEPTHH:
MpEeanosaraeTcsi CO3JaHhe€ CETH  MAaJOMOIIHBIX  COJHEYHBIX CTAHIUUA U

CTUMYJIMPOBAaHUE YCTAHOBKHU COJIHEUHBIX ITAHEJIEN M BOJIOHArpeBaTENICld HA 3/1aHMSX.
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['ocymapcTBO 00s3yeTcsl BBIKYINATh W3JUIIKA JJICKTPOIHEPTUU, TPOU3BEIACHHOU
YaCTHBIMM JIUIIAMU U OpTraHU3ALMSIMHU.

AKKYMYJIATOPbl B aBTOHOMHBIX COJHEYHBIX CHUCTEMaX MOTYT 3aHUMaTh J10
MOJIOBUHBI UX CTOUMOCTH U TPEOYIOT 3aMEHbI MPUMEPHO Kaxbie 4-5 JieT.

ConHeuHble CTaHIIMU MOTYT OBITh 3(PPEeKTUBHBIMU Aake 3uMoil. Hampumep, B
SIHBape TEKYILEro roja, no JaHHbIM MUHHUCTEPCTBA SHEPTETUKH, COJTHEUHBIE CTAaHIIUU
paboranu Ha 90% cBOEl MOIIHOCTH. DTO O3HAYaAET, YTO CTAHLM MouIHOCTHIO 100
MBT BrIpabateiBasia 90 MBT siekTposHeprum.

['ocynapcTBo mpensiaraeT pa3iaudHbIe JbIOTHI M CYOCHUAMU IJI SKUTEJEH,

YCTaHaBJIUBAIOIIUX COJIHCYHBIC IIAHCIIN Hd CBOUX JOMAX.

Cnucok ucnoib30BaHHOM JIMTEPATYpPbI.

1. Yaklass.by / Conneunas »osHepretuka: [caiit]. — 2023. - URL:
https://yaklass.bu (mata o6pamenwus: 05.05.2023). - TekcT : 2JIEKTPOHHBIH.
2. Cubukun 10./1. HerpagunuoHHbIe 1 BO30OHOBIISIEMbBIE UCTOYHUKN SHEPTHUU:

yuebHoe nocodue/ F0.J1. Cubukun, M.1O. Cubukus. - M.: KnoPyc, 2010.— C. 227.
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GRONUOLL CHEGARALANISHLI IKKINCHI TARTIBLI
BOSHQARUVLAR UCHUN TUTISH MASALASI

Doliyev O.B
Namangan Institute of Engineering Technology.
Address: 7 Kosonsoy st., Namangan city, Republic of Uzbekistan
E-mail: doliyevoybek7@gmail.com

Annotatsiya. Boshgaruvlar Granoull chegaralanishga ega holda ikkinchi
tartibli differensial o ‘yinlar uchun tutish masalasi ushbu ma’ruzada o ‘rganiladi.

Kalit so'zlar: Parallel quvish strategiyasi, quvlovchi, gochuvchi, differensial
o yin, geometrik chegaralanish, tezlanish, Granoull chegaralanishli.

GRONWALL IS A CATCH ISSUE FOR BOUNDED SECOND ORDER
CONTROLS

Annotation. The issue of Capture for second order differential games with
Granoull delimitation of controls is explored in this lecture.

Keywords: Parallel chase strategy, chaser, escapee, differential game,
geometric delimitation, acceleration, Granoull bounded.

Introduction

P va E obyektlari R"fazoda berilgan va ularning harakatlari quyidagi

differensial tenglamalarga asoslangan.
t
P: x=u,x(0)-kx(0)=0, Ju®)[ <p*+2I lu(s) ds, (1)
0
t
E: §=v,y(0)—ky(0)=0, ) <o’ +2[v(s)[ ds, )
0
bu yerda x — P obyektning R" fazodagi holati, X, = x(0), X, = X(0)-uning mos

ravishda t = 0 vaqtdagi boshlang‘ich holati va boshlang‘ich tezligi; u— quvlovchining
boshgariladigan tezlanishi bo‘lib u:[0,00) = R" va u vaqt bo‘yicha o‘Ichanuvchi
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t
funksiya sifatida tanlanadi; barcha |u(t)|2 <p°+ 2Ij|u(s)|2 ds shartni
0

ganoatlantiruvchi bunday u() o‘lchanuvchi funksiyalar to’plamini G, bilan

belgilaymiz. y—E obyektning R" fazodagi holati, y, = y(0), y, = ¥(0) —uning mos
t

ravishda barcha |v(t)|2 <o’ +2l I |v(s)|2 ds shartni ganoatlantiruvchi bunday v(-)
0

o‘Ichanuvchi funksiyalar to‘plamini G bilan belgilaymiz.
Research Methods and the Received Results

Ta’rif 1. Agar (X,, %, u(-)), u(-) € G, uchlik berilgan bo’Isa, (1) tenglamaning

quyidagi yechimiga quvlovchining harakat trayektoriyasi deyiladi
ts
X(t) =X, +1x +”u(r)drds.
00

Ta’rif 2. Agar (Y,, ¥,,V(+)), v(-) € G uchlik berilgan bo‘lsa (2) tenglamaning

quyidagi yechimiga qochuvchining harakat trayektoriyasi deyiladi
ts
y(t) =y, +ty, +”v(r)drds.
00

Ta’rif 3. (1)-(2) masala uchun tutish masalasi ([1]-[2]) yechilgan deyiladi, agar
gochuvchining ixtiyoriy v() € G. boshgaruv funksiyasi uchun quvlovchining

shunday u”(-)eG, boshgaruv funksiya mavjud bo‘lsaki, biror chekli t* vagtda
quyidagi tenglik bajarilsin
X(t) = y(t). 3)
Ta’rif 4. Quvlovchining (1) — (2) masala uchun TI-strategiyasi ([3]-[4]) deb
quyidagi funksiyaga aytamiz,

u(v)=v-21(v)&, (4)

bunda & =2, A(V)=(v,&) (V&) + €%, 5-pi-0?20, (V&) ~ v

va &, vektorlarning R" fazodagi skalyar ko’paytmasi.
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Teorema. Agar Granoull chegaralanishli ikkinchi tartibli differensial o‘yin (1)-(2)
uchun quyidagi shart p > o o‘rinli bo‘lsa, u holda Il-strategiya (4) yordamida tutish

masalasi (0,t) yechiladi va obyektlar orasidagi yaginlashish funksiyasi quyidagicha
bo‘ladi

— O — 0 —O0
I2 e|'[_i_pl2 +IOI t

F(LL |2, 9,07 K) =20 (Kt +1) - 2

Conclusion

Isboti. Agar qochuvchi ixtiyoriy v(-)eGg bo‘lganda, quvlovchi esa (4)

ko‘rinishdagi strategiyani tanlasin, faraz qilamiz, u holda (1) va (2) tenglamalarga

asosan quyidagi Karateodori tenglamasini topamiz.
z2=-2(v(t))&,  2(0)—kz(0)=0,

Quyidagi yechim boshlang’ich shartlarni berilishi bo’yicha bundan aniqlanadi

ts

z(t)=1z,(kt+1)—¢&, H/i(v(r),go)drds

00

yoki

ts

2(t)] =[] (kt +2) = [[(v. &)+ (v, & )7 + 562 ydrds.

00

Lemmaga ko’ra quyidagi tengsizliklarni hosil gilamiz

|2(t)| <]zo|(kt +1)—ﬁe'f(p—a)dfds =

— O — O — O
p|2 e|t_|_l()l2 +pl t

bu funksiyani nolga aylantiruvchi musbat t~ vagtni topamiz.

l2()| <z, | (kt +1) = 2

Agar f(|,t,‘20‘,p,0',k)=‘ZO‘(kt+1)— desak

t,

— O — O — O
'0|2 e"=|zo|(kt+l)+'0I2 +'0I

oxirgi tenglikni soddalashtirish orgali quyidagi tenglikni hosil gilamiz,
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e't=t(M+lj+w+l
p—0C p—0C

z,|kI? |2
bunda A=¢+I, B= | °| +1 bo‘lib, bu yerda p>o, B>1. Natijada
p—0C p—C
quyidagi tenglikka ega bo‘lamiz
e" = At+B (5)

Tutish vaqtini aniglash uchun (5) tenglamani quyidagi hollarini ko‘rib chigamiz.

1. A<0 = k< T_|io bo‘lsin. U holda (5) tenglama yagona t” >0 musbat
ZO

yechim mavjud va bu yechim tutish vaqti bo‘ladi. (1-chizma)

2. A=0 = k=T_|io bo‘lsin. U holda (5) tenglama yechimi
Zy

Jz5|1* 1?
t*= p | bolib, tutish vaqtini beradi.

3. A>0= k> O|-_|:O bo‘lsin. U holda (5) tenglama t* >0 musbat yechimi
ZO

mavjud va bu yechim tutish vaqti bo‘ladi.

tt It* t#

(1-chizma) (2-chizma) (3-chizma)

SUMMARY
Differensial o'yinlar nazariyasida quvish va gochish masalalari aloxida alohida

o'rin tutadi. Ulardan biri turli usullarni amalga oshirishning kengligi, shuningdek
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olingan natijalarning o'ziga xosligi. Bu xususiyat, aynigsa, model savollarida yaqqgol
ko'rinadi. Lemmada berilgan shartga muvofig teorema shartlangan va isbot beradi.
Differentsial o'yinlar nazariyasida boshqgaruv elementlariga geometrik, integral va
ularning birgalikdagi cheklovlari go'yilgan savollar etarlicha o'rganilgan. Ushbu
magola gromvel lemmasidan foydalangan holda delimitatsiya deb nomlangan
boshgaruv funktsiyasidagi yangi nazorat sinflarini o'z ichiga oladi. Ikkinchi darajali
differentsial o'yinda quvish-gochish muammosi o'rganildi va ta'gibchi va gochuvchi

uchun yangi etarlilik shartlari taklif gilindi.
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THEORETICAL JUSTIFICATION OF THE DIMENSIONS OF THE PIECES
FORMED BY THE VEGETABLE THREADER PUMP STRAIGHTENER

Xamidov N.M!,, Eshdavlatov A.E2., Yusupov F.F2.
Karakalpak institute of agriculture and agrotechnology'
Karshi Institute of Irrigation and Agrotechnologies of the
National Research University Tashkent Institute of Irrigation

and Agricultural Mechanization Engineers?

Abstract: This article presents the results of the research on the theoretical
justification of the size of the seeds formed by the leveler of the seeder, which takes one
seed and sows the seeds of vegetable crops in multiple rows.

Key words: Seed, plant, vegetable, machine, texnology, crop, diagram, method,

row.

Since there is no special seeder for planting vegetable seeds in our republic,
planting of vegetable seeds is carried out with row seeders imported from abroad and
various artificial planting machines, which are not adapted to local conditions. These
machines cannot sow vegetable seeds in multiple rows and at the same depth. In
addition, in the fields prepared for planting, the technological operations of picking and
planting cotton are carried out in separate units. This leads to a longer planting period,
an increase in the consumption of seeds, labor, and fuel and lubricants.

In the fields prepared for planting at the Agricultural Mechanization Institute, it
is possible to determine the main parameters of the seed leveler as a result of the
theoretical justification of the size of the fields, which are formed by the leveler of the

seeder, which is planted in a row on top of them in a strip method.
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Its main dimensions are the depth of the pit, the width of the top, and the angle
of deviation of the slopes relative to the horizon.
The height of the boxes used for planting vegetable seeds should be between 10-15 cm,
the width of the top part should be at least 35 cm, and the top part of the box should be
leveled
Considering that the walking depths of the pushers are the same, we get the
following from the diagram in Fig. 1
S, =S,; )
S,=S,+S,=2S,; )
- the surface of the cross-section of the piled soil.
Assuming that the accepted distance between the piles, the angles of tilting and

spilling of the soil and the height of the pile are given, we get the following from Figure

1
1, .
S = > hi ctge,s; (3)
b,=b-2h_ctge,,; (4)
b2 = b - 2h6 Ctg ¢06 - Z(he - h6) Ctg ¢H’ (5)
83 — (b1+b2)(he _h6). (6)
2
) b, .
L b? . 83
\ I ;% ’ | /
S b S5

Figure 1. Geometric dimensions of the push
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where
hy is the walking depth of the pusher;
hg is the height of the pile;

b, - the width of the upper (top) part of the breast;
b the distance between the edges of the bush;

b, - the width of the field at the level of the field surface, m.

The slope angle of the soil is not significantly different from the slope angle and
they are considered equal to each other, i.e. Taking this into account, the expression

(5) will have the following form
b, =b-2h, ctge. (7)
Taking this and expression (4) into account, expression (6) takes the following form
Sy =b(h, —h,)—(h? ~hZ) ctge. ©)

Taking expressions (2) and (3) into account, we get the following from expression

().

h = h, (b— t;e ctg (0)' )

According to this expression, in Figure 2, a graph of the change of the walking

depth of the pusher as a function of the height of the pusher at different values of h;

IS constructed.

Figure 2. Dependence of the walking depth of the pusher on the height of
the pusher at different values of @
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12
hg, (cm)
11

10

DY
=4
e 1
perd /)’ 1-9 =30°%; 2- 9 =35, 3- 9 =40°
"

Figure-2

10 11 12 13 14 15
h,, (cm)
As can be seen from the graphs presented in Figure 2, the walking depth of the
picker increased with the increase in the height and angle of the pick.

So, the results of calculations of the depth of the plow, the width of the top part,
the angle of deviation of the slopes with respect to the horizon = 70 cm, = 38° and h;

=10-15 cm are accepted, and the walking depth of the plow should be in the range of
8.17-10.88 cm.
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MAPLE DASTURIDA SHARTLI EKSTREMUM MASALALARINI
HISOBLASH

Mustafoyeva Feruza Muhammadqul gizi
Renessans ta’lim universiteti “Matematika va axborot texnologiyalari”

kafedrasi o‘qituvchisi

ANNOTATSIYA
Magola shartli ekstremum masalalarini yechishga qaratilgan bo ‘lib,unda
ko ‘rilgan masalalar Lagranj ko ‘paytuvchilari usuli bilan Maple dasturi yordamida
yechilgan.Maple dasturi yordamida geometik tatbiqi keltirilgan.
Kalit so‘zlar. Funksiya, funksiya maksimumi, minimumi, Lagranj

ko ‘paytuvchilari usuli, Maple dasturi.

KIRISH. Ushbu magola Maple dasturi yordamida shartli ekstremum masalalarini
hisoblashga qaratilgan.Ma’lumki,funksiya ekstremumlarini topish uchun,funksiya
uzluksizligi,funksiyaning hosila va differensialini o‘rganish muhim ahamiyat kasb
etadi.Shartli ekstremum masalasi Lagranj ko‘paytuvchilari usulida o‘rganilib,Maple
dasturida masalaning yechimi topilgan

ASOSIY QISM. Endi shartli ekstremum masalalarini yechishda Lagranj
ko*paytuvchilari usulini qo‘llab,Maple dasturiga tatbiqlarini ko‘rib chigamiz.

Aytaylik, u = f(x,y) funksiyaning F(x,y) =0 shartni ganoatlantiruvchi
ekstremumini topish talab gilinsin.

Bunday ekstremumga shartli ekstremum deyiladi. Agar F(x,y) =0
tenglamadan y = ¢ (x)funksiyani topish mumkin bo‘lsa, u holda shartli ekstremumni

topish masalasi
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U=F[x,p(x)] = P(x)
funksiyaning oddiy ekstremumini topish masalasiga keladi. Lekin har doim ham
y = @(x) funksiyani topish imkoni yo‘q. Shuning uchun F(x,y) =0 tenglamani
yechmay turib shartli ekstremumni topishni o‘rganamiz. Bunda Lagranj usuli yaxshi
natijaga olib keladi.

Ushbu
®(x,y) = f(x,y) + AF(x,y)

Lagranj funksiyasini olamiz. A hozircha noma’lum o‘zgarmas ko‘paytuvchi.
®(x, y) funksiyaning oddiy ekstremumi f (x, y)funksiyaning
F(x,y) = 0 tenglamani ganoatlantiruvchi shartli ekstremumi bilan ustma-ust

tushadi. ®(x, y) funksiyaning statsionar nuqtasi va noma’lum koeffitsient A quyidagi

( GCD_O
ox

{ 209
— =0
dy

. F(x,y)=0

shartlardan topiladi.Faraz qilaylik, M, (x,,y,) nugta ®(x,y) funksiyaning

statsionar nuqtasi bo‘lsin. Agar

d*® |y, >0

bo‘lsa min va
d*® |y, <O

bo‘lsa max bo‘ladi. Bu yerda

d*o = (idx + idy)ZCID
0x dy

O‘zgaruvchilari soni ko‘p bo‘lgan funksiyalar garalganda shartli ekstremum shu
kabi aniglanadi va Lagranj funksiyasi yordamida topiladi.

> with(Student[ MultivariateCalculus1) :

> f(x,y) =6—5x—4; x> =) —9=0

f=(xy)=6—5x—4y
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2 _yz —9=0
> Jacobian([¥* —* — 9], [x, y])
[2x -2y]
>Lx,pt) =6—5x—4y+r( —)*—9)

R
>_9
o L(x,y, 1)

2tx—5

R
>
3y L(x,y, 1)

-2ty—4
> solve({2tx— 5=0,-2ty—4=0, x2—y2 —9=0}, {x, 5, t})

1 1
{t_ 2ax_55y__ }a {t__zax__say_4}

> Jacobi&m([x2 —y2 — 9], [x,y]= [5,‘4])
[10 8]
> Jacobian([x2 —y2 — 9], [x,y]=1[-5, 4])

[ -10 -8 ]

62
> = L(x 1)
0x

2t
> Ly
0y
-2t
62
0x0y

>

L(x, 1)

0

> L=2t(d — d?)
&P L=21d? —ad?)
> xdx — ydy=0
xdx — ydy=0
>5dc+4dy=0

Sdx+4dy=0
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> solve({5 -dx + 4 -dy=0}, {dy})

{dy=—%dx}

> 4(5 - 2,21 (.9 2)
A(5,-4), &L= ( TR

2,_ 9 2

A(5,-4), d" L= -~ dx

S p_ 2, 21 (9 2)
B(-5,4), &L= [16dx
B} 2,9 42

B(-5,4),d" L=~ dx

>f(59_4)

-3

>f(_5,4)

15

> implicitplot3d([z= 6 —5x—4-y, # —y2 —9= O],x=—6 .6,y=-6
.6,z=-6..16, grid=[25, 25, 25], color = [ magenta, green])
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XULOSA. Magqolada funksiyalarning ekstremal giymatlarini biror qo‘shimcha
shartlar bajarilganda topish masalasi o‘rganilgan.Bunday masalalar matematika
tatbigida ko‘p uchraydi.Bunda,odatda,qo‘shimcha shartlar o‘zgaruvchilarning qabul
qilishi mumkin bo‘lgan qgiymatlarini cheklash shaklida berilgan.Shartli ekstremum
masalasini yechish uchun Lagranj ko‘paytuvchilari usulidan foydalanilib masala

Maple dasturida yechilgan hamda,uning geometrik talgini keltirilgan.
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OYNK OKUMJIAPHUHT TAPMOKJAHMII COXACUJIATH
TUIPOTAHAMMK MTAPAMETPJIAP TAJIKUKOTH

IOnycoB Fanumep Fapuposuu
PeHeccaHC TabaMM YHUBEPCHUTETH,

“MatemMaTuka Ba axOOpoT TeXHOJIOTUsIapy” Kadeapacu Myaupu, T.¢.H., TOIEHT

AHHOTALIUA
Maxonaoa cyoxnuk oKuUMU UYHATUWUOAH axcpaiud én mapagea oKuw macaniacu
MAOKUKOMU KYPUTI2AH.

Kanum cyznap: okum, CyroKnuk, cmpysiu OKUM, OKUM MApMOKIAHULIU.

HCCJEJTOBAHUE 3AJIAY O BOKOBOM OTTOKE KUJIKOCTEN

AHHOTAIIHA
B cmamve uccnedosana 3adaua o meuenuu HCUOKOCMU NPU HATUYUU OMMOKA NO
OOKOBOMY KAHATLY.

Knwueswie cnosa: nomok, OfCMC)KOCmb, cmpyﬁHoe me4yerusl, HOOK0B801L OMMOK.

INVESTIGATION OF THE PROBLEMS OF LATERAL OUTLOAD OF
LIQUIDS

ABSTRACT
The paper studies the problem of the flow fluid in the presence of outflow to the
side channels.

Keywords: flow, the liquid, jet streams, side outflow.
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Xank XyKaluTruaa axojiira CyB PECypCHHH €TKa3uIaa TaOWuui skapaéHIapHU
Vprauuiu, yJapHu Ha3apui, Xam/1a aMaliuid TaJIKUK STUII MyXyuM Basudanapaan Oupu
xucoOnaHaau. AvHUKca Oy jkapaHIapHH Ypranwiga TaxpuOanapra acociaHTaH
X0Jila CYIOKJIWK XapaKaTHHUHUHT TUIPOJUHAMUK >KapaHIapUHU WIMHI paBUIIIa

TCKIONUPHUII Ba aCOCTAII XO3UPIr KyH4 )KyJda KaTTa aXaMHuATTra ora.

CyloKIMK TaKCUMIJIAHMIIIKM Macajlacd, THUApPOAMHAMHUKAa Macaiacu OYiuO, Oy
MacajJaHUHT aHWK WIMHH aCOCIAaHWINM Ba TaBCHsUIAp WIUIA0 YMKUIMIIHA, KUIUIOK
XYKaauruja UuIUIaTUJIaguran cyB pecypciapuHunr 50-60% Texanumura oiauo

KeJIaIu.

Masbnymku ypra ocuéna aeapiau Oapua aapénap KyHKaiu oKumra sra 0yau0
KyHKa TallyBYM XapakTepra sra. AHuKca Oy kapaéH AMyaapéna KeHT Ky3aTuiiaau Ba
Oy nmap€ cyB pecypcuIaH pecnyOJMKaMH3HUHT KaTTa KUCMUJArd epJiapuHU
CyFOpHIIZIA, SIHTU €pJapHU Y3JIAMITUPHUILIA, WUMMIIMK CYBHUHHM 3axHpara OJiuIija Ba
Oolka 6Mp KaH4ya MaKcajyiap/a uiiaTuiaau. AMyaapé OKUMHU KyJla KaTTa XaxMmIaru
KyWKaJIapHU IOKOPH TEKUCIUKAAH, NAacT TeKUCIukra onud tymaau. Kyiikamnap xocui
OYJUIIM acoCaH COXUJI KUPFOKJIAPUHU EMUPHIIL Ba FOBUII HATHXKACHIa XOCHJT OYIaau.
[IlysuHr yuyyH Xam amyzaap€ COXWJIA TPOEKTOPHUSICH JOMMHUU y3rapyBuaH XoOJaTna
Oymumu Ky3atuiaau. Emupuin €xku 1OBUII JaBpU  OOIUIAHUIIM CYIOKJIUKHUHT
THAPOJAVMHAKMUK TapameTpiiapu Owinadn Oofnuk OYnubd ymlOy maBpla KUPFOK
emupmininu cytkacura 200-250 MeTpHM TalIKWiI 3Taad. by aca oKuMIa eMupuiran
napyajJlapHUHT YIOMUHU XOCWJI KWIaau Ba 0ab3u XoJulapaa Oy mapyanap KyJa Karra
XaKmIa OYIuImm XxaMm MyMKUH. By kapaénnap Kyna kaTrra KaTocTpopuK Xoariapra
om0 kemaau. SbHU Y3MalITUPUITaH €pJIapHUHT KaTTa XKMH €MUPWIHIIH, TYpPJIH
TUAPOTEXHUK WHIIOOTIAPUHUHT OyTyHJIai BalipOH XOJjaTra KeJIWIIN Ba OoliKa Oup

KaH4Ya XoJjaTjapra 010 Keaaau.

by »apa€HnapHUHI OJJUHU OJIMII Y4YyH, SBHHM KaTTa XAKMIAru KyWKaIu
OKMMJIAp XapaKaTUHUHI KATOCTPO(PHUK MyaMMOJApUHHU Xajl 3THUIIJA, aBBaJIoOM OOp

VHUHT conup OYynamuraH XOoJaTJIapuHU WIMHM-aMaJIMid TaJKUK STUIN 3apyp Oynaau
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[1].PecnyOnmkaMu3aa CyB pecypclapvHH TaKCUMJAIIIa TYFOHCH3 TYCHUKJIApJaH
doliganaHnIll KeHI KYJUIAaHWJIaJd Ba CYIOKJIMK aXpaJvil Oypyard YHUHT OKHIII
nynanumm Oyitnab aHukIaHTaH Oypyak acocHaa OJMHAAW. AHUK OJMHMAaran Oypyax
KYy3JlaHTaH CyB TaKCUMOTWMHU Oepmailii Ba OXUpP OKUOAT YHUHT CYIOKJIHUK
VTKa3yBUAHJIUTUHU KaMaWTupuO OopaBepanu. Cababu KyWKaau OKUMIIAPHUHT
TE3NTUTH KaMaluIIN €KU OKUII Oypyaru y3rapuiiy okudatuaa KyiKaJlapHUHT Yy KU
XocuJ1 OY110 OKUMHUHT TAKCUMJIAHTaH KUCMKJIa YYKUHAWIAP YIOMUHH XOCHJT KUJIaau
[3-6]. By epna anbarra Oy yroMiapHU 0JIMO TalllIalll MacajacH dHIH Joi3ap0 Macania
0yn0 KoJ1aiu Ba OYHUHT YUyH OMp KaHUa MaxCyc TEXHUKaJIapJaH poilfalaHuI 3apyp
oynaau. bab3u karTa KaHAIapAa XaTTo OyHAal TEXHUKAIAPHUHT EpJlaMy OMJIaH XaM
MacaJlanu xai Kuino Oynmaiiau. Lllynunr yuyH xam OyHaai XoJaTJIapHUHT COIUP
OYIMILIMHU OJUAMHU OJIMII acocuil Bazuda xucoOiaHaau Ba akpaluil OypyarvHu

TYFpU TaHIara O0FIuK OyIaau.

OkumaaH Oup KUCMUHM aXpaThd HCTEbMOJYMIa €TKAa3uIl Macajacu, Oup
KYpUHHUIIJIa OCOH OYiIMO Tyrosiaau. AMMO OKHM aXpaJlUill COXAacHAaru COIUp
Oynmaauran >kapaéniap XoJaTH Kyjaa MyKaMMall Xxucobnanaau. by coxana OKUMHUHT
TUAPABIMK KapIIMIUK KOA(PPUIIMEHTH, OKUM peXuMHU Ba Oomika Oup Hedrta
napamMerpiap y3rapaau [2]. By xapa€HnapHu Ba MyaMMOJapHU XaJl STUII YUYyH YHH
Ha3apuii Ba aMaJIni KOJaBepca WIMUU-TEXHUKABUM )KUXATAaH YPraHUIL 3apypIUTrMHA
XUC ATaMM3 Ba Oy KUIUIOK XYKaJIUTW[a, XaMJla MeXxaHuka GaHuHUHT pudoxuaa y3

XHACCACHHU KYIIAJIH.

TagkuKoTHaH acocul Makcaau — CYKOKIMK OKHMHM TaKCHUMOTHIArd
cap(IapuHUHT TMHAMHUKACH, OKUMHUHT KYHJAIaHT KeCUMHU 0Yiinad coqup Oynaauran
UPKYJISIIHS JKapaéHIapuHu OypUaK Y3rapuiimra OOFIMKIUTHHA TOIUII Ba aKPaJTUIII
coxacuaaru OKMMHMHI KMHEMATHK Ba JUHAMMK MapaMmeTpiiapyd acocuaa MaTeMaTHK
MOJIe] UIILJT1a0 YMKHUILIAaH nooparaup. by skapaéHnap Taxmiiv KYNruHa oJIuMIapuMu3

TOMOHHIaH UNUIA0 ynkWirad [3] Oynummra KapaMmaciaH, X03upra Kajap aXpajiull
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coxacuJaru coaup OyJagurad yopMajdud XapaKaTHUHI IOKOpUIAru auTUJITraH

napameTpJiapra TabCUpH KypujiMaras.

Nnmuit viga okuM aXpaluiiuaard CyIOKIUKIAp XapaKaTHHUHT THIPOIUHAMUK
KapIIWJIUTU TaAKUK J3TWIraH. byHJIa Macana Ha3apuil Ba amaiavuid TaJKUK STHJITaH
O0ynmu0 TaxxpuOajaH OJMHTAH HaTWKajap OOINKa aBTOPHUHI Takpuba HaTHXKajdapH

Omtan COJIMIITHUPUIITAH.

MabiyMKH KaTTa KaHAJIapAaH KUYUK KaHaulapra CyB TaKCHUMJIAIIIA MabIyM
Oypuak octuja okuM MyHanTupwiagd. OKUMHUHT TaKCHUMJIAHTaH KaHajajgaru 0ol
KHCMH/JIa MypaKKal THAPOJMHAMHUK Kapa€Hiap BY)Ky/ra Kejajad. AKpaauil KUCMHUA
CYBJIAPHUHT JIOMKaA XOJaT[a OKHIIl HATHXKACKIa YYKUHAWIAp XOCHI OVIaau Ba KaHal

oomr KHUCMHHH THAPABJIHNK 3JICMCHTIAPpUHHUHI S'I3FapI/IHII/IFa 00 KCJ1aau. Macanan

()
(V)

TUAPABIMK KAPUIWIMK ~ y3rapuiiura o3ra Oyimaau. YpamMaHUHT T€OMETPHUK
napaMeTpjapu y3rapaad, Ba HaTWXaJa CYFOPHUIN JaBpu OOILUIAHUIIKIA CYB
STUIIMOBUMJIMKIIAPU Ky3aTwiaau. byHpail xonatiapHu HeDTHU TapHCIOPTUPOBKA
KWINIIIa Ba OMOMeXaHuKa Macananapuaa kyn yupatui mymkuH. Iy Bakrraua 6usra
MabJiyM OynraH kynruHa afgabuérnapna OyHAall macananap KOMIUIEKC paBHUIIIA
Kapanmarad. Kypuiran kymamimk macananapaa 6apkapop OYnaran xapakaT Kapaiuo,

KaHaj OYJIMHUII KUCMUJATH COXaJla CYIOKJIUK XapakaT peKUMU YpraHujMaras.

Jlemak OyHmail MacamajapHU Xajl KWIWIIAAa SHHU ONTHUMAN THAPATUHAMUK
rmapaMeTpjapHd aHUKIANIa FOKOpHAA KEATHPWITaH Macajajap 3aMOHAMHU3HUHT
aKTyallb MacajajapujgaH Oupu ne6 xucooOmaiimuz. Illy wmakcamma cyOKIuk
THAPOJAMHAMUK  TIapaMeTpiapwHM  yiadam — y4yH  Taxpuba  KypHIMACHHH

MOACIIalITHPaAMM3.

Acocuil Taxpuba KypuiMmMacud TYFpu Oypyakid KYHIAQJIaHT KECHUMIIU JIOTOK
KypuiMmacu xucoOiaHaau (pacMm 1). YHuHr suu 5 cm, y3yniuru 200 cm Ba acocwuii

KaHAJIJIaH aXXpaud YMKKaH KaHall 9HU ScMm, y3yHiuru 120 cm.
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1-pacm. Ta:xkpuba KypuJIMACHHUHT YMYMUH KYPUHUIIA

Acocuil KaHaNJaH XOKpaIWil Oypyaru yrz (90°, 60°, 300) HU TalIKWAJ STajH.

Taxpuba Kypuiamacu OpraHuK IIMINA acocujia Kypuiaran OYnu0, >KyJa KUYKHUHA
KApIIWIMKra ydpaiuran OKMMIIAPHA XaM aHWK Ky3aTa OJIMII Ba cOaup OyaaauraH
*KapaCHJIApHUHT HATIKAJApUHU €310 OJTUIII UMKOHHTA 3ra 0YiamMus.

Taxpuba KypuiMacuaaru acCoCui Ba aXXpaJidill KaHaJIM €p caTXura HucoOaTaH oup
XUJT AKOUJIAIITaH.

Cyroknuk acocwii kaHai Oommra OWPUKTHUPWITAH DHEPTUSHU CYHIUPYBYH
OacceiH opKaiu 1000puIaIn.

Taxpuba >xyma KWyuK OKuUM capbu OunaH OonuiaHaau Ba KuMaTiIap
OJIMHTaHJaH CYHT OKUM capdu omupud Gopumnaam.

Cyrokmik capdu, KaHAJIHUHT y4Ta KHCMHAA Ym4ad OJIMHAAW: KaHaja OOl
KHUCMHUJArd SHEPTrUsi CYHIUPYBYM OacceiHna, acocuil KaHAJIHUHT aXpaldiigaH
KeWMHTH KUCMHUA Ba akpanyBuu kKaHanjaa. CylOKIMKHUHT OacceitHra Oup mMapomja
TYIIMIIN KYITUMYa )KyMpak EpJaMuia amaira Onupuiau.

CyB caTxy Maxcyc yiayarud s’ibHU MaxcyC YJIYOBYM WrHa €pJaMujia amaiira
ommmpuiau. Te3nuk 3ca “MUKpOBepTyIIKa” KypuiIMacH, Xamja aHbaHaBUMl ycyiaa
SHTHWJI KYKYHHUHT OKHII T€3JIUTU OPKAIH XHUCOOIaHIH.

bapua ynyanuiap kaHadHUHT 3 KUCMHJAA amaira omupuiaau: 1) xaHam Oorr

KHUCMHUIA; 2) AcCOCHN KAaHAJIHUHT QXpaJUIl COXAaCHUJaH KEWHMHTH KucMuja; 3)

TapMOKJIAaHYBYM KaHAJI/IA.
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Taxxpuba Oommga acocuii KaHAITHUHT OOII KUCMHUJA CYIOKIHK CaTXH Ba OKHUII
KMSUTATH  y719ab  ONMHAW. YJT4aHraH KdHMaTiap SbHH CyB CATXMHHMHT capgra
OOFMKIUTH OOITKAa aBTOPJIAPHUHT TAXXPHOA KUUMATIApH OWIAaH COJUIITHPUIIAN Ba
yJap *KyJa Xam sIKAH SKaHJIUTUHY KypcaTau [ 1,2,3]. SIbHU Ah CyB caTXy TYIIWIIAHUHT
dapku Ba Q capdu KaTTAIMKIAPUHUHT TpaduK XapakTepUCTHKajIapu OOIIKa
aBTOPJIAPHUHT HILJIApH OWJIaH SKUH dKaHury Tekmmpuian. [llyanan cyaT axkpanumr
Oypuaru yz =90° OyiraH X0J y4yH FOKOpHIArd y4Ta KHCMIAa XaM Yirdall HIiapy
o0 GoMpIIIN.

Kulimatnap OenrunaHraH BakT AaBoMuinuruga ymyad onuuau. Hatwxkanap
KyWUJary »*aJiBaiga KeITUuPUiIaau.

CyoOKJIHNK OKMMHUHUHI Ta:XPpUOaJaH OJMHIaH KHHEMATHK Ba TI'eOMETPHK
napaMmeTpJiapu
hz h; hl h1’ z Ql QZ Q3 Vl VZ V3 Il Il, |2 Ié
18 [17 [35|25|45 |[230 |8 |150 | 1266 | 885 | 1408 [6 |9 |12 |8
20 |16 [35|2 |55 |445 |230 |215 | 16,66 | 12,99 | 1852 |6 |8 |14 |8
21 |15 [ 45156 570 | 310 | 260 | 1889 | 1754 | 19,95 |4 [5 |17 | 10

26 | 14 45113 |6 870 520 | 350 | 26,32 | 2857 | 21,28 | 45| 45| 215 | 95
22 | 11 4 08 | 95 1350 900 | 450 | 52,62 | 24,39 | 2857 | 4 35| 18 7,5

Ypama coxanapm kypcatmiaran okuMHHHT 90° Gypuak ocTHAA asKpaJMII

CXeMACHHHUHT
E 1
z hy .
% ]
o i
& 2,
'}T —
T
h
’le
Qs
2-pacm
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by epma h,, h; (cu)— KaHQ aXpaJWml Ba JTaBOM KUCMHUJArd ypama Y3yHJIWIH,
h,,h (cv) — KaHaN a)KpaJvIll Ba JaBOM KHUCMUJIArd ypama auameTpu; Q,,Q,,Q, (cm3 /c)—
Kanan Oom KucMmu, JaBOM KHCMHM Ba Xpalull KHCMIIApHUIArH capd XakKMU;

V., V,, V,(fil /1) — kaHam KucMIIapuary yprada Te3JIHK;

l,,1; (cm) - acOCHI KAHATHUHT JIaBOM KHCMUJIATA BAa aKPAJIUII KaHAIUJArd ypama
OOlUIaHUII KHUCMMJAH MaKCUMall JuaMeTpurada OyiraH y3yHIMK €EKU Ypama
Mapkaszuraya OyiaraH CEerMEHTHHUHT Yy3yHIuTH; 1) (cu) - YpamMa JuaMeTpUHUHT
MakcuMald KUCMHUJAH TyTallurauud OYJraH y3yHJIMK ¢€EKU MapKa3uJaH yHUHT
TyTalurayv OyaraH KUCM CEIMEHTH; Z (cu) - KaHaJ aXpajuil KUCMH OOIIMAaH acOCUM
KaHAJIHUHT JTABOM KHMCMHUJA COAUp OYyiajauraH ypaMaHUHT OOLIIaHUII HYKTacurada

OYnraH y3yHJIHK.

KaHauHUHT  aXpaluil KACMHMAA COXUp OyiraH YpaMaHuHr (yHKIHOHA
(,=1Q,) ¢,=1,Q) h=£fQ) h=rf(Q) Oormkiuru rpadpuk Xxoiaraa

Kyhuaaru 1.3-1.6-pacMnapaa KeaTHpUITran

XKansangan Mabiaymku, capd OWIMIIM OWJIAH KaHAJ aXXpalMil KucMujara /,
Vpama OOoLITaHUII KUCMJIaH MaKCUMaJ JuamMeTpuraya OyJjraH y3yHJIUru Teopanma €Ku
TapMOHUK XapakTepja y3rapaau. YMyMUH SXJIUT X0JiIaTaa Kypaauran Oyiacak KaHal
aXpauil KUCMHUIa YHUHT YpTadyacu KaMaluIll TeHJICHLHsICHUra 3ra. /, 3ca capQHUHT
MabiayM KuitmMaTu (Om3HMHT Xosnataa 400)rava omunb Oopuilid Ba KMMMaTAaH YTUILNA
OWIAaH YHMHI KaMaiiMIIM Ky3aTHId. YpPaMaHHHT MakCHUMal JuaMeTpd h,  Xam
TeOpanma xapaktepaa Vyirapaau. CappHUHT omwMIM Ba MabiyM OUp KuilmMaTra
eTryHra kamap h, kymaiuO, Mabiym KuiiMataan (Ou3HUHT Xonga Oy Q,=350)

VTranjiad KeMuH 3ca KaMaluIlyd Ky3aTUJIAu.

Xynau 11y skapaéHjiap acocuil KaHaJIHUHT JaBOM KHCMHJA XaM Ky3aTHJIHO
Kydugara xapakrepaa ysrapaau. XKymiagad capGHUHT OMUIIY OWjIaH z KAHMaTHUHT
OIIMIIY S'IbHU KaHa JABOM KUCMUAArU YPAMAaHUHT AXKPATUII COXACHIaH Y30KIalIUIIN

Ky3aTuinau. byHaaH Tamkapy ypaMaHUHT YMyMHM y3YHJIWTH h, Ba MakKcUMall

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 116



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

auaMeTpu h; xamaiimb OOpHIl TeKIIMpWIIW, Xamaa |, Ba |, kuiiMaTiap TeOpaHma

XapakTep/ia y3rapuiiy Ky3aThiIu.

Kyiikanu cyrokaukiapaa yTKaswiraH TaxpuOa MIyHH Kypcataurd (2-pacm),
KaHaJI aXpaJuiluja OKUM capQuiapuHUHT aHUK OuUp ¥y3apo MyHocabaTujga KaHal

XpaJHII COXACHIa XaTTO MKKUTA YIOpMaJH XapakaT OOpJIUIy Ky3aTHJIraH.

OKMM TE3JIMTMHUHT OUIUIIH KaHaJI aXXpaJIill COXAaCUAaru ypaMaHUHI T€OMETPUK
napaMeTpiiapuHH y3rapTupu0 000paau Ba ypaMa Y3yHJIMTMHUHI KaMailMIyd xamjaa
1y MyHoca0aTaa yHHHT TUaMeTpH KeHralumum Ky3aTwiaan. HaTtmkana okuMm caphu

aXpanuil KucMa kamasaau. bynnail Hatwkanapau [7] umga XaMm Kypuil MyMKHH.

Vpama umsuruHMHT Y3rapumm 2-pacmaa kentupwigd Ba @.I110a3u30BHUHT
Taxxpruba HaTwkanapu OwinaH comuimuTupuiaud [8]. CoJUIITUPUII HATHUXKACHU IIYHU
KYpCaTAWKW OW3 TaJIKUK KWJITaH HAaTWKajdap OujiaH TaXpuOa HaTHKalapy Kyaa sSIKUH
skaH. HaTmxkanapuu Xxucoouail ycysuiapu ssbHA Taxpu0a HaTHKaJlapHU KaWTa UIIIall

METO IIapy OPKaTH (PYHKIIOHAT OOFJIaHUIIHU TOTIAMU3.

Hatwxanapau 3HT KWYUK KBaapatiap yCyJId OPKAJIHM TaAKUK dTaMu3. 2-pacMaaH

KYPUHUO TYpUOIUKHA KMMMATIAPHUHT (PYHKIIMOHAI Y3rapuIlIu
y = ax+bx’ (1)
KYPUHMILINTA Ora.
Hatmxanapau Kaita TaXJIu1 KUIUO TaXMUHUNA KyHuaru TEHIJIMKHU OJaMU3.
y, ~ ax +bx® (i :1_n) (2)

a Ba b kodp¢uIMEHTIApUHU TOMMILAA TEHIJIAMAHUHT VHT Ba Yam TOMOHU
(bapKUHUHT KBagpaTH CyMMAacH SHT KMYKHHA S’bHU MUHHUMYM KUHMAaTra 3pHIIHII
IapTUHU

[y~ (ax+bx = o2 (ab) 3)

i=1
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AnbGatTa Oy KHAMAaT XaM a Ba b ra OOFJIMK X0J1/1a TeOpaHaIu.

YOy TenrnamManu a Ba b OVitnua auddepennnaniacak

daja(a,b) _o,

a

do’(a,b) o (4)
do

Ba XOCHJI OYJIraH UKKM HOMabJIyMJIM TEHIJIaMaliap CUCTEMACUHU eucak KyHuaaru

Koppcliinug TCHITIaMAaCHHU OJIaMU3:

ox’®
y=tgyr X———
y =1z V7 cos’ yr

By epna &7 (a,b)- Konauk KBagpatu; V,-KaHall a)Xpaluil KACMUHUHT OOLINIATH
TE3JIUK; (- OFUPJIMK Ky4YH TE3JIaHUIIN.
byHna ypama y3yHnuru Kyiugara Gopmyiia OpKaiau XucoOJIaHa u.

| = VoSN 27 5)

‘\-‘_,L______M

BBICOTHAA qam,x
ﬁapxay

3-pacm. AsKpamil KAHAJIMHHHT TyOuaaru peabedu cxemacu (Q=80cm’/c).
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4-pacM. YpaMa y3YHJIUI'M Ba SHUHHMHI KaHAJ aXKpajauiiu Oyp4arvuHu

y3rapumura 0orJIMKJIUTH

O— yr=30% x—yr=60% A— yr =90° -HyKTajap ABTOPHUHT

Taxxpubdanapu. Un3uk 3ca Ha3apuil OJMHIaH HaTUXKajap.

VYiopMa y3yHIUTUHHA Oypuakka OOFTUKIUTHHU 3THOOPTa 010 YHUHT MAaKCUMYM
Ba MUHUMYM KUMMATapra SpHIIUII [IAPTIAPHUA TE3UKKA OOFIIMK X0Ji/1a TEKITUPHO

KypaMHu3.
(5) bopmynanaru yz HHU 2¢p Ta aJMaIITHPCAK, OSM% OpaJIMKJa y3rapaav Ba
audepeHnraian HaTkacuaa Kydiuaara TeHIJIMKHA OJaMH3:

dl 2V, cos2¢ 2V,c0s2¢p 0

do g g

V4 o
Q= " KAPUTHUK KNMMATAA,

d’l  4V,sin2¢
ngZ g ’
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T v
bynnan anukku | yroopMa y3yHIWUTH ¢=-, KaHMATIa MAaKCHCM HMECT

MaKCUMYyMTa pHILaIu

2
(1), - =Yo

€0=Z g .

Ypama HyHAIUIIUHUHT TeOpaHMa XapaKaTHHW WHOOATra OJraH XoJija IIyHU
AuTHUII MYMKHUHKH CYKOKJIUKHUHI y7 = 30° —45° 6yp11a1< OCTHIOAru OKHUIIHM SHI' KHYUK
KapIuivkra yupap skaH. Hazapuit Hatuxanap [9-12,14] mryHu kypcatauku, KaHam
QXpalvIl KACMUIA OKUMHHHI T€OMETPUK Ba THAPOJUHAMHUK IMAapamMeTpiapy, OKUM
PEKUMH, KOHIICHTPAIMSICH, XapakaT JIWHAMHKACH Ba CYIOKJIMKHUHI XYCYCHUSATH

y3rapyBuaH Oyiap sKaH.

[yHUHT y4yH ym0y MacajaHu €4MIll YUyH TaKpruOa KypUIMacuHU SIpaTIuK Ba Y
epaa coaup Oynagurad ruipoJMHaMUK kapa¢HiaapHu Ky3atnuk. KysaryB Kyhuparu

MacajlaJlIapHH KGJ'ITI/IpI/I6 YUKapau:

* VYpama xocus OYIMIIM Ba YHMHI TE€OMETPUK YiIdamjapu Y3rapuuimHu

Yprasnum

"  V3rapyBuaH KOHILEHTpPaUWsIA  KyHKAIM  OKMMIIADHHUHT  QKPAJIUILI

coxacugaru tISJ’I(I/IH,Z[I/IJ'Iap MaCCaCHMHHHI ySFapI/IHII/I

*  V3rapyBuaH KOHLIEHTpALMsUIM Ba y3rapyBuaH capdiu KyHKaaud OKUMHHUHT
QKpaMII coXacuaaru KyWKa YYKMIIUHUHT YMYMHA XapakKT€pUCTHUKACUHU BH3yall

Ypra"ul.

W3nmannm HaTwokanapu kansanga kenatupuiarad [13]. Hartwkamap myHuM
KYypCaTAWKN KyWMKIM OKMUMJIAPHUHI KPAIMII coXajlapuia dykmanap Yy3rapuiiu
KOHIEHTpalusl y3rapuimmra HucOataH TeOpaHMa Xosatja 3KaH. AMMO yJIApHMHT
ypTaya KUMAaTH, SbHU KOHILIEHTpALMs OIIMIIM OWJIaH YyKMaJapHUHT XaM OLLIUII

TEHJICHIIUSICU KYy3aTUJI/IH.
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Kyiikajau oKAMJIapHUHT y7 =30° OypYak oCcTHAA a)KPAJUIINIATH OKUMHHUHT

THAPOAUHAMMK MapaMeTpiapu

Qa, Qb, Qc, Ma. Mb, Mc. Md, Ma*, Mb*, Mc*, Md*,

f,%
Mi/c  mMi/c Mi/c fp P I rp rp/cm?  p/em?  rp/eM®  rplem?

0,65 | 255 150 | 1056 (01 (87|85 |01 |0001 |0087 |0005 |O017

0,70 | 235 140 | 95 33 |47 (52 |1 0,033 | 0,047 | 0,046 | 0,104

0,94 | 145 85 60 6 13 | 28 3 0,06 0,13 0,139 | 0,56

1,13 | 91 48 43 1 4 10,5 | 0,7 | 0,01 0,04 0,032 | 0,21

1,14 | 241 145 | 96 15 |12 | 17 05 | 0015 |0,12 0,023 | 0,34

1,26 | 163 93 70 4 30 | 67 35 | 004 0,3 0,162 | 1,34

1,32 | 208 125 | 83 2 95 | 11 0,5 | 0,02 0,095 | 0,023 | 0,22

1,37 100 55 45 11 14 | 20 7 0,11 0,14 0,323 0,4

1,57 | 65 53 12 8 42 | 4 3,6 | 0,08 0,042 | 0,166 | 0,08

1,61 | 255 150 | 105 |1 32 |8 0,1 | 001 0,032 | 0,004 | 0,16

1,64 | 100 60 40 11 14,5| 32 6 0,11 0,145 0,277 0,64

1,78 | 115 70 45 5 7 144 | 2 0,05 0,07 0,092 | 0,288

1,89 | 48,25 | 40 825 | 6 4 34 |25 |006 0,04 0,115 | 0,068

2,39 | 38 30 8 98 |5 95 |42 |0,098 |005 0,194 | 0,19

N30xX: a MHAEKCH KaHATHUHT aCOCUN KUCMUHU OWJIIMpaIu, b- KaHATHUHT JaBOM
KUCMH, C- KaHAJIHUHT €H TOMOHOTa aKpajraH KHCMH, d- 3ca aXkpajaulll COXaCHHUHT
Mapka3uii KucMuHM Ounaupann; Qa, Qp, Q- KaHANMHHMHT a,b,c KUCMIIapUIard OKUM
capdu; M,, My, M¢, My — kananauHr a,b,c,d kucmnapuaaru uykma maccanapu; M,*,
Mp*, Mc*, Myg* - kanamHuHr a,b,c,d KucMmapumaru OMPIUK XaKMIArd YyKMa

Maccajapu.
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MARKAZIY PROYEKSIYALASH VA UNING XOSSALARINI O‘QITISHDA
MUAMMOLI TA’LIM TEXNOLOGIYALARIDAN FOYDALANISH

Davletov Davronbek Egamberganovich
Renessans ta’lim universiteti, Matematika va axborot texnologiyalari
dotsenti, f.-m.f.n.

Dilshodova Dilnavoxon Yaxyobek qizi
Renessans ta’lim universiteti, Matematika va informatika ta’lim yo‘nalishi
1-bosqich talabasi

Annotatsiya. Magqolada muammoli ta’lim texnologiyasining o ‘ziga xos
xususiyatlari va geometriya fanini o ‘qitish jarayonida muammoli vaziyatlarni yuzaga
keltirish, muammoli ta’lim metodlari yordamida geometriyani o ‘qitishda muammoli
bayon qilishning o ‘rni yoritilgan. Shuningdek “Markaziy proyeksiyalash va uning
xossalari” mavzusini o ‘gitishni muammoli o ‘qitish metodlari orgali tashkil gilish
usullari keltirilgan.

Kalit so‘zlar. muammoli o ‘qitish, muammoli vaziyat, markaziy proyeksiyalash,

uchburchak, to ‘rtburchak, aylana, ellips.

ABSTRACT. The article describes the unique features of problem-based learning
technology and the role of problem-solving in teaching geometry with the help of
problem-based learning methods. Methods of organizing the teaching of the topic
"Central projection and its properties” through problem-based teaching methods are
also presented.

Key words. problem teaching, problem situation, central projection, triangle,
rectangle, circle, ellipse.
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KIRISH. Bugungi kunda, muammoli o‘qitish deganda mashg‘ulotlarda pedagog
tomonidan vyaratiladigan muammoli vaziyatlar va ularni yechishga qaratilgan
o‘quvchilarning faol mustaqil faoliyati tushuniladi. Buning natijasida o‘quvchilar
kasbiy bilim, ko‘nikma va malakalarga ega bo‘ladilar hamda fikrlash qobiliyatlari
rivojlanadi.

Ma’lumki, geometriya fanini o‘qitish metodikasi o‘zining texnologik jarayoni
sifatida boshqa fanlarning o‘qitish jarayonidan keskin farq qiladi. Shu bois
geometriyani o‘qitish o‘zining strukturaviy qurilishi jihatidan shunday bir murakkab
pedagogik jarayonidirki, unda o‘quvchi nafagat geometrik ob’ektlar, geometrik
qonuniyatlar, qoidalar, faktlar majmui bilan bog‘lab ishlaydi, balki uni tasavvur
gilib, real geometrik gonuniyatlar ketma-ketligi bilan tanishadi. Shuning uchun ham
har bir o‘qituvchi geometriyadan biror mavzuni tushuntirish jarayonida u mavzuni
o‘quvchilar yaxshi tushunishi uchun avval shu mavzu uchun kerak bo‘ladigan
geometrik  tushunchalar, qoidalar, qonuniyatlar, faktlarni o‘quvchilar bilan
takrorlashga, ularning tasavvurida shu komponentlarning yanada mustahkamlab
olishga harakat giladi. [1]

ADABIYOTLAR TAHLILI VA METODOLOGIYA. Muammoli o‘qitishni
chuqur o‘rganish XX asrning 60 yillarida boshlangan. Fikrlash psixologiyasi nuqtai
nazaridan muammoli o°qitish g‘oyasi va prinsiplari S.L. Rubinshteyn, M.I. Maxmutov,
V. Okon, LY. Lerner kabi psixolog olimlar tomonidan ishlab chiqilgan. Bu g‘oya
O‘zbekistonlik pedagog olimlardan R.Mavlonova, J.G*Yo‘ldoshev, To‘xtaxo‘jayeva,
0O.Hasanboyeva, S.Otamuratova, R.Safarovalarning ilmiy izlanishlarida tadqiq etilgan.
M.Davletshin, E.G‘oziyev, E.Qodirov, G‘.Shoumarov kabi psixolog olimlarimiz
muammoli ta’limning talabalar bilish faoliyatini shakllantirishdagi rolini psixologik
nuqtai nazarlarini yoritib berganlar.

Rossiyalik pedagog olim M.I.Maxmutov tomonidan quyidagicha ta’rif berilgan:
Muammoli ta’lim bu - mantiqiy fikrlash operatsiyalari (analiz va sintez, taggoslash,
induksiya, deduksiya, analogiya, umumlashtirish, xulosa chigarish va h.z..) ga

asoslangan holda darsni tashkil etish usullarini qo‘llash qoidalari va o‘quvchi-
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talabalarning tadgigotchilik faoliyati gonuniyatlarining (muammoli vaziyat, bilishga
bo‘lgan qiziqish va h.z..) tizimidir.

Mazkur ta’rif muammoli ta’lim texnologiyasining mohiyatini to‘laroq ochib
berishga xizmat giladi. Muammoli o‘qitishning mohiyatini, o‘qituvchi tomonidan
talabalarni o‘quv ishlarida muammoli vaziyatni vujudga keltirish va o‘quv vazifalarini,
muammolarini va savollarini hal gilish orgali yangi bilimlarni o‘zlashtirish bo‘yicha
ularning bilish faoliyatini boshgarish tashkil etadi. Bu esa bilimlarni o‘zlashtirishning
iImiy-tadgiqot usulini yuzaga Kkeltiradi. Insonning bilish faoliyati jarayoni mantiqiy
bilish ziddiyatlarini hal gilishdagi obektiv gonuniyatlari hamda didaktik tamoyil -
muammolilikka tayanadi.

MUHOKAMA VA NATIJALAR. Muammoli metod asosida geometriya
darslarini o‘tishda o‘quvchilar har gadamda savol - javobga uchrab turadi. Shu bois,
ular har doim o‘ylashi, fikrlashi, geometrik tushuncha, qoida va qonuniyatlar ustida
fikr yuritishi lozim. Uning har bir geometrik tushuncha ustida mulohaza yuritishga va
bu mulohazani mushohada qilib undan tegishli to‘g‘ri xulosa chiqarishga intilishi shu
geometrik faktlar ustida hukm gilishga majbur etadi va bu geometrik hukm uni ilgari
o‘rgangan fikrlar majmuida mushohada yuritishga o‘rgatadi. Shuning uchun ham
o‘qituvchi har bir yangi mavzuni o‘tish jarayonida shu yangi mavzu uchun zarur
bo‘lgan tushunchalar to‘plami, qoidalar, qonuniyatlar faktlarni o‘rganadi,
yetishmaganini mavjudlari asosida yuzaga keltiradi. Bu jarayonda o‘quvchilar o‘z
fikrini tartibga solish uchun geometrik tushunchalar, goidalar, qonuniyatlar, faktlar
to‘plamini tartibga solishni o‘rganadilar va uning yangi mavzu uchun zaruriy qismini
ajratib olishga ko‘nikadilar. Bunday hodisalar tez-tez takrorlanib turgani uchun ular
bundan ma’lum xulosalar chiqarishga va uni amaliyotda ishlata bilishni o‘rganadilar.
Ma’lumki, har bir geometrik dars o‘zining metodik strukturasiga ko‘ra ancha
murakkab ko‘rinishga ega bo‘lib, unda o‘qitish va o‘rgatish metodlari bilan birga
o‘zining gnoseologik nuqtai nazaridan o‘qitish va o‘rgatish metodlarining asosiga

qo‘yilishi mumkin bo‘lgan metodlar ham mavjud.
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Quyida biz fazoviy figuralarni tasvirlarini yasashdagi muhim mavzulardan
bo‘lgan “Markaziy proyeksiyalash va uning xossalari” mavzusini oqitishda muammoli
metodlardan foydalanishning o‘ziga xos tomonlarini ko‘rib chigamiz.

Ushbu mavzuni o‘rganishda amaliy mashg‘lotlarda o‘quvchilarga quyidagi
muammoli vaziyatlar beriladi:

1-muammoli vaziyat.

Yevklid tekisligi xossalari bilan proyektiv tekislik xossalarini tagqoslash.

Bu bosqichda talabalar ma’ruza mashg‘ulotlarida o‘rganilgan Yevklid
geometriyasidagi to ‘g ‘ri chiziq, tekislik va fazolarni kengaytirish orqali xosil gilingan
proyekriv to ‘g ri chizig, proyektiv tekislik va proyektiv fazo tushunchalarini taggoslab
bu elementlar xosmas nuqta, xosmas to‘g‘ri chiziqlartni kiritish ortqali xosil
gilinayotganiga ishonch xosil giladilar.

Endi proyektiv geometriyaning asosiy elementi bo‘lgan markaziy proyeksiyalash
hagidagi bilimlarni takrorlab, mustahkamlab olish uchun quyidagi muammoli
vaziyatlardan foydalaniladi.

2-muammoli vaziyat.

Markaziy proyeksiyalashda figularning ganday xossalari saglanishi ganday
xossalari saglanasligini aniglash

Savol: Markaziy proyeksiyalashda uchburchak xar doim uchburchakka
akslanadimi?

Talabalar quyidagi chizma orqgali uchburchak xar doim xam uchburchakka

akslanmasligiga ishonch xosil giladilar.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 126



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

Xulosa: Demak markaziy proyeksiyalashda uchburchak o ‘z shaklini saglamasligi
mumkin ekan.

Savol: Markaziy proyeksiyalashda to ‘rtbuburchak xar doim o'z shaklini
saglaydimi?

Xulosa: Demak markaziy proyeksiyalashda to ‘rtbuburchak oz shaklini

saglamasligi mumkin ekan.

Savol: Markaziy proyeksiyalashda kesma har doim ham kesmaga o ‘tadimi va
kewsmadagi nuqtalarning joylashish tartibi saganadimi?

Talabalarga bu vaziyatda kesmaga nisbatan proyeksiya markazini va

proyeksiyalar tekisligini vaziyatlarini o°zgartirish topshirig‘i beriladi.
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Talabalar yuqoridagi xozil gilingan chizmalar orgali kesmaning proyeksiyasi

kesma, bitta nur va hattoki ikkita nurdan iborat bo‘lishiga ishonch xosil giladilar.

Endi masalalar yechish jarayonida keng qo‘llanadigan yana bitta shakl — bu
aylanadir. Endi markaziy proyeksiyalashda aylananing tasviri qanday bo‘lishini

aniqlash muammosi qo‘yiladi.
Savol: Markaziy proyeksiyalashda aylananing tasviri ganday o ‘zgaradi?

Bu muammo ustida ishlaganda talabalar proyeksiya markazini va proyeksiyalar

tekisligini vaziyatlarini ozgartirib quyidagicha chizmalar xosil giladilar:

Bu holatda aylana parabolaga tasvirlanayapti.
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Bu holatda aylana ellipsga tasvirlanayapti.

Endi talabalarga aylana yana qanday tasvirlarga ega bo‘lishi mumkinligini
aniglash topshiriladi va talabalar yuqgoridagidan fargli ravishda yana quyidagi vaziyat

ham bo‘lishi mimkinligia ishonch hosil giladilar:

Bu holatda aylana hatto ikkita parabolaga tasvirlanayapti.

XULOSA. Demak, muammoli o‘qitish, o‘qitishning eng samarali usullaridan
biri ekan. Bu texnologiyadan foydalanishda o‘qituvchi muammoli vaziyat yaratadi,
o‘quvchini uni yechishga yo‘naltiradi, yechimni izlashni tashkil etadi. Muammoli
o‘qitishni boshqarish, pedagogik mahoratni talab etadi, chunki muammoli vaziyatning
paydo bo‘lishi-individual holat bo‘lib, tabagalashtirilgan va individuallashtirilgan

yondashuvni talab etadi.[2]
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Yuqoridagi muammoli vazifalarni hal qilish jarayonida talabalar shunday
xulosaga kelishadi: markaziy proyeksiyalashda kesma uzunligi, burchaklar, kesmadagi
nugtalarning tartibi, uchta nugtaning oddiy nisbati saglanmas ekan, demak

figuralarning shakli xam o ‘zgaradli.

ADABIYOTLAR RO‘YXATI

1. S.Alixonov, M.Rayemov  Matematika o‘qitish metodikasi. Toshkent.
O‘qituvchi. 2010y. (o‘quv qo‘llanma)

2. D.Yunusova Matematikani o‘qitishning zamonaviy texnologiyalari.
Toshkent, 2010 y.

3. M.Tojiev, D.Yunusova, M.Barakaev, K.Mamadaliev. Matematika
o‘qitish texnologiyalari va loyihalash. // Darslik. — T., 2018. — 324 b.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 130



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

DOI: https://doi.org/10.5281/zenodo.12670937

UMUMIY O‘RTA TA’LIM MAKTABLARIDA O‘QUVCHILARNING
FAZOVIY TASAVVURLARNI RIVOJLANTIRISHDA KO‘PYOQLAR
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Annotatsiya.  Ushbu  magqolada ko ‘pyoglarda  kesimlar  yasashda
kombinatsiyalashgan usulning tatbiglari ko ‘rsatilib, o ‘quvchilarning fazoviy
tasavvurlarini rivojlantirishda ko ‘pyoqlar kesimlariga oid masalalardan foydalanish
muammolari garalgan.

Kalit so‘zlar: Fazoviy tasavwvur, ko ‘pyoq, kombinatsiyalashgan usul, kesim,

pozitsion va metrik masalalar.

Abstract. This article discusses the application of the combined method of
construction of sections of polyhedral, space development problems in students with
problems on the construction of sections of polyhedral.

Key words: Spatial representation, polynomial, combination method, section,

positional and metric problems.

KIRISH. Ma’lumki o‘quvchilarning fazoviy tasavvurlarini rivojlantirish
masalasi har doim dolzarb va murakkab masalalardan bo‘lib kelgan[1,4]. O‘quv

dasturlaridagi geometriya fanida hisoblashga doir masalalariga ko‘proq e’tibor
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berilib, fazoviy figuralarning ma’lum shartlar bilan olingan tekisliklar bilan kesimlarini
yasashlarni bajarish talab qilingan masalalarga kam e’tibor qaratiladi[2,8]. Ammo
ko‘pyoqlar, ularning tuzilishi xaqida tasavvurlarni rivojlantirishda bu figuralarning xar
hil elementlariga bog‘liq xolda turli kesimlarini yasay olish muxim ahamiyatga ega.

Ushbu maqolada fazoviy figuralarda kesimlar yasashning usullaridan biri bo‘lgan
kombinatsiyalashgan usulning tatbiqlari ko‘rsatilib, shuningdek akademik litsey va
kasb xunar kollejlari o‘quvchilarining fazoviy tasavvurlarni rivojlantirishda ko ‘pyoqlar
kesimlariga oid masalalardan foydalanish bo‘lajak mutaxassislar uchun muximligi
yoritilgan.

ADABIYOTLAR TAHLILI VA METODOLOGIYA. Geometriya o‘qitish
jarayonida o‘quvchilarning fazoviy tasavvurlarini shakllantirish va rivojlantirishga
qaratilgan, muammoning konkret metodik masalalarini o‘rganishga bag‘ishlangan
izlanishlar ~ V.G.Boltyanskiy, = N.R.G‘aybullaev, J.Ikromov, N.l.Iroshnikov,
Yu.M.Kolyagin, G.G.Maslova, V.M.Monaxov, A.D.Semushin, Z.A.Skopets,
A.l.Fetisov, R.A.Xabib, M.Muxammadov, N.Ruziev, R.Azimovlar tomonidan olib
borilgan.

Amaliyotda o‘quvchilar fazoviy tasavvurni shakllantirish va rivojlantirish
borasida ma’lum tajriba to‘plangan. Respublikamizda ushbu muammoning ba’zi
jihatlari yoritilgan bir necha tadgigotlar mavjud, jumladan M.Muxamedov, N.Ruziev,
Q.Jumaniyozovlar. M.Muxamedovning  bajarilgan  “®DopmupoBanue
MPOCTPAHCTBEHHBIX MPEICTABICHUN YYalXCsA B Kypce T€OMETPUH CTAPIINX KIacCOB
cpeanet mkone”, Q.Jumaniyozovning “Umumta’lim maktablari o‘quvchilarining
geometrik tasavvurlarini rivojlantirish metodikasi” mavzusidagi ilmiy ishlarini
keltirish mumkin.

Fazoviy figuralar kesimlarini yasashni o‘rgatish doim murakkab jarayon bo‘lib
kelgan. Ko‘pyoqlarda kesimlar yasashning turli usullari mavjud bo‘lib, bu usullarning
qo‘llanilishi albatta yasashga oid masalalarning ganday qo‘yilishiga bog‘liqdir. Ushbu
masalalar orasida fazoviy jismlarning turli vaziyatdagi tekisliklar bilan kesimlarini

yasashni talab qiladigan masalalar aynigsa muxim o‘rin tutadi[1,25]. Bu jarayonni
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kompyuter texnologiyalari asosida o‘qitishda ko‘rgazmali va samarali olib borish
mumkin. Bu dasturlar yordamida tayyor kesimni emas, balki shu kesimni yasash
bosqichlarini xam kuzatib borish mumkin. Albatta, buni samarali amalga oshirish
o‘qituvchidan kompsyuter dasturlarini bilishni va ularni qo‘llay olish malakalarini
talab giladi.

MUHOKAMA VA NATIJALAR. Ko‘pyoqlarda kesimlar yasashda
kombinatsiyalashgan usulni qo‘llashning mohiyati shundan iboratki, unda fazoda
to‘g‘ri chiziq va tekisliklarning parallelligiga oid teoremalarning tatbig‘i va aksiomatik
usul birgalikda qo‘llaniladi[4,24], [3,161]. Shuning uchun bu usulning fazoviy
tasavvurlarni rivojlantirishdagi ahamiyati kattadir.

Quyida keltirilgan masalalar asosan ko‘pyoqlilarga tegishli bo‘lib, ulardan
akademik litsey va kasb hunar kolleji o‘kuvchilarining fazoviy tasavvurlarini
rivojlantirish maqgsadida geometriya darslarida qo‘shimcha materiallar sifatida
foydalanish mumekin.

I-masala. MABCD piramidaning AB va AD qirralarining o‘rtalarini  mos
ravishda P va Q orqali belgilaymiz, MC qirrada esa R nuqtani olamiz. Piramidaning
P, O va R nuqtalardan o‘tuvchi tekislik bilan kesimini yasang[4,26].

Yasash:

1. POR tekislikning izi PQ to ‘g ri chizigni yasaymiz.

2. MAS tekislik va PQ to‘gri chizigning kesishish nugtasi K nugtani
yasaymiz. K va R nugtalar bir vaqtda PQR va MAC tekisliklarga tegishli
bo ‘ladi,shuning uchun KR to ‘g ri chizigni o ‘tkazish bilan biz bu tekisliklar kesishish
chizig ‘ini hosil gilamiz.

3. N=ACNBD nugqtani topamiz va MN
to‘g’ri chizigni yasaymiz. F=KRNMN nugtani

yasaymiz.
4. F nugta PQR va MDB tekisliklarning

umumiy nugqtasi xisoblanadi, ya’ni bu tekisliklar F

nuqtadan o ‘tuvchi to ‘g ‘ri chiziq bo ‘ylab kesishadi. PQ — ABD uchburchakning o ‘rta
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chizig ‘i bo ‘Igani uchun PQ to ‘g ri chizig BD ga parallel bo ‘ladi.Bundan PQ to ‘g ri
chizigning MDB tekislikka parallelligi kelib chigadi.U holda PQ to ‘g ri chizig orqali
o ‘tuvchi POR tekislik MDB tekislikni PQ ga, demak BD ga ham parallel to ‘g ri chiziq
bo ‘yicha kesadi.SHuning uchun MDB tekislikda F nugta orqali BD ga parallel to ‘g ‘ri
chiziq o ‘tkazamiz. Bu to‘gri chizig MV va MD gqirralarni mos ravishda V' va D’
nugtalarda kesadi.

5. POD’RB -izlangan kesim bo ‘ladi.

Ko‘pyoqlarda kesimlar yasash jarayonida muhim va asosiy yasashlardan biri -
berilgan to‘g‘ri chiziq orqali o‘tib boshqa biror berilgan to‘g‘ri chiziqqa parallel
bo‘lgan tekislik bilan kesimini yasash masalasidir[4,21-24]. Bu yasashni ganday
bajarilishini ko‘rib chigamiz:

Masalan biror ko‘pyoqning berilgan r to‘g‘ri

chiziq orqali o‘tib ikkinchi berilgan q to‘g‘ri

chiziqga parallel « tekislik bilan kesimini yasash talab
gilinsin. Umumiy xolda bu masalaning yechimi
quyidagi reja bo‘yicha yasaladigan boshlang‘ich yasashlarni talab qiladi[9,2]:

1. q to‘g‘ri chiziq va p to‘g‘ri chizigning biror W nugqtasi orqali 8 tekislik

o‘tkazamiz.

2. B tekislikning W nuqtasi orqali q to‘g‘ri chiziqqa parallel q; to‘g‘ri chiziq
o‘tkazamiz.

3. p va (; kesishuvchi to‘g‘ri chiziglar orqali « tekislik aniglanadi.

Yugoridagilar bilan boshlang‘ich yasashlar tugallanadi va bevosita ko‘pyoqning
a tekislik bilan kesimini yasashga o‘tishimiz mumkin.Endi yuqoridagilarni tatbig‘ini
masalalarda ko‘rib chiqamiz.

2-masala. MABC piramidaning BC va MA qirralarida mos ravishda P va Q
nuqtalarni berilgan. Piramidaning PQ to‘g‘ri chiziq orqali o‘tib AR ga parallel bo‘lgan
va quyidagicha aniglangan R nuqtadan o‘tuvchi « tekislik bilan kesimini yasang: a)
MB girrada; b) B nuqgta bilan ustma ust tushadi; v) MAB yoqda[4,24].

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 134



https://t.me/Erus_uz

Educational Research in Universal Sciences
ISSN: 2181-3515 VOLUME 3 | SPECIAL ISSUE 5 | 2024

1. AR to‘gri chizig va Q nugta orqali o ‘tuvchi tekislik tasvirdagi MAB
tekislik bo ‘ladi.

2. MAB tekislikda Q nuqta orqali AR ga parallel QF to‘gri chizig
o ‘tkazamiz.

3. Kesishuvchi PQ va QF to‘gri chiziglar orqali izlanayoigan kesim
tekisligi « aniglanadi (bu PQF tekislik). Bu
kesimni izlar usulida yasaymiz.

4. B nugta F nugtaning ABC
tekislikdagi F’ proektsiyasi bilan ustma - ust
tushadi (M markazdan), A nugta esa Q
nuqtaning ABC tekislikdagi Q° proektsiyasi
bilan ustma - ust tushadi. U xolda
S’=FONF’Q’ nugta kesuvchi o tekislikning

asosly izida yotadi. P nuqgta kesuvchi tekislikning asosiy izida yotgani uchun S°P

to‘gri chizig « tekislikning izi hisoblanadi,S"’P kesma esa b tekislikning ABC
yvoqdagi izi bo ‘ladi.

5. P nugtani F nugta bilan tutashtiramiz. Natijada izlangan PFQS’’ kesim
hosil bo ‘ladi.

b)
1. PQ to‘g'ri chizigning R nuqtasi va AB
to ‘g ‘ri chiziq orqali o ‘tuvchi tekislik AVS
tekislik bo‘ladi va tasvirda yasalgan.

2. AVS tekislikda P orgali AB ga parallel f
PD to ‘g ri chizig o0 ‘thkazamiz. R 7
3. Kesishuvchi PQ va PD to ‘g ri chiziglar
orgali izlanayoigan kesim tekisligi «

aniglanadi ( bu PQD tekislik). Bu kesimni
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yasaymiz.
4. Ravshanki «tekislikning MAS yoqdagi izi DQ kesmadan iborat.
5. Keyingi yasashlarni bajarishda quyidagilarni e’tiborga olamiz: PD to ‘g ri chizig
AB to ‘g i chizigqa parallel bo ‘Igani uchun PD to ‘g ri chiziq MAB tekislikka parallel
bo‘ladi. U xolda b tekislik PD to ‘g ri chiziq orqali o ‘tib MAB tekislikni PD va AB
ga parallel bo ‘Igan to ‘g ‘ri chiziq bo ‘yicha kesadi. Demak MAV tekislikda Q nugta
orqali AB ga parallel QF to ‘g ri chiziq o ‘tkazamiz. QF kesma bu tekislikning MAB
voqdagi izi bo ‘ladi.
6. R nugtani E nugta bilan tutashtiramiz. RE kesma b tekislikning MBS yoqdagi izi
bo ‘ladi. Hosil gilingan PEQD to ‘rtburchak izlangan kesim bo ‘ladi.

v)
1. O nugta va AR to‘gri to‘gri chizig orqali
tekislik o ‘tkazamiz. Bu tekislik MAR tekislik
bo ‘ladi.
2. MAR tekislikda Q nuqta orqgali AR ga
parelolel QL to‘gri chizig o ‘thkazamiz.
3. PO va QL kesishuvchi to ‘g ri chiziglar orgali
a tekislik aniglanadi (bu tekislik- PQOL) —

izlangan tekislik. Bu kesimni izlar usulida aniglaymiz. Q va L nugqtalarning ABC
tekislikdagi proektsiyalarini topamiz. Ravshanki Q° nugta A nuqta bilan ustma ust
tushadi, L’ nugqta esa R’=MRN BC nugta bilan ustma ust tushadi.U xolda
S’=LONL’Q’ nuqta kesuvchi tekislikning asosiy izida yotadi. Bu asosiy iz sifatida S’P
to ‘g ‘ri chiziq bo ‘ladi, kesuvchi tekislikning ABS yoqdagi izi S’’P kesma bo ‘ladi. PL
— to ‘g ri chiziq esa kesuvchi tekislikning MBS tekislikdagi izi bo ‘ladi, RN — kesma
kesuvchi tekislikning MBS tekislikdagi izi bo ‘ladi. Demak, PS’’QON — to ‘rtburchak
bo ‘ladi.

XULOSA. Kesimlarni yasash o‘quvchilarning fazoviy va mantiqiy fikrlashlarini
rivojlantiradi, shuningdek fazoviy tasavvurlarini kengaytirishga yordam beradi.

Kesimlardan foydalanish masalalarni uzundan - uzoq xisoblashlarni bajarmasdan fagat
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geometrik yasashlarga tayangan holda nisbatan qisqa bo‘lgan algebraik almashtirishlar
yordamida hal qgilish imkonini beradi[1,24-27]. Kesimlar usuli yordamida berilgan
to‘g‘ri chizigga perpendikulyar to‘g‘ri chiziqni yasash, berilgan tekislikka
perpendikulyar bo‘lgan to‘g‘ri chiziglarni yasash amalga oshiriladi. Masalalarda
kesimlardan foydalanish umuman yechib bo‘lmaydigan masalani bir nechta
qo‘shimcha yasashlar yordamida yechilishiga uncha ko‘p vaqt sarflanmaydigan
masalaga aylantirish imkonini beradi. Kesimlar usuli masalalar yechishda nostandart
usul hisoblanib, bunda murakkab bo‘lmagan qo‘shimcha yasashlar yordamida masala
geometriyaning sodda teoremalari, xossalar va aksiomalar yordamida hal gilinadigan
masalaga keltiriladi. Demak, geometriya darslarida ko‘pyoqlarda kesimlar yasashga
oid masalalardan foydalanish o‘quvchilarning fazoviy tasavvurlarini kengaytirish va
rivojlantirishda muhim ahamiyatga ega bo‘lib, shuningdek bo‘lajak mutaxassislarning

kasbiy kompitentligini oshirishga yordam beradi.
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AHHOTAIIUA
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Kntoueeswvie cnoea: c60600uas epanuya, anpuopHvle OYeHKU, Cyuecmeosanue u

eOUHCMBEHHOCTb peuerusl.

1. INTRODUCTION. A large number of physical, biochemical and ecological
applications are associated with the reaction-diffusion problem, which is an
evolutionary equation in which the spatiotemporal changes in the variable under study
are due to diffusion in the spatial variable and nonlinear [1,2].

To date, various reaction-diffusion models have been constructed and studied (see
[3,4]). In known works, the convection term is linear and depends only on the
component density gradient [5]. However, in general, convection is also affected by
the density of the components, which in turn leads to non-linear convection. In [6], the
authors studied the problem with a free boundary for the reaction-diffusion equation
with a nonlinear convection term. They obtained the dichotomy result and presented a

constant asymptotic propagation velocity of the expanding front.
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In this paper, we study the problem with a free boundary in the following

formulation
k(wu; — du,,, — muu, = u(a — bu), (t,x)€ D, 1)
u(0,x) =up(x), 0<x <s(0) = sy, (2)
u,(t,0) =0, 0<t<T,u(t,s(t))=0 0<t<T, (3)
s'(t) = —pu,(t,s(t)), 0<t<T, 4)

where x = s(t) is the free boundary, which is defined together with the function
u(t,x). k(u) =k, forany u > 0, d, m, a, b, sy, u are positive constants. The initial
function wuy(x) satisfies uy € C2([0,s0]), u'g = Uy(sy) =0, uy > 0 in [0,s,) and

lim %% — .

x—5sg So—X
In [7] author considered the free boundary problem of quasilinear reaction-
diffusion equation with linear convection term (mu,,).
2.UNIQUENESS AND EXISTENCE OF THE SOLUTION
Theorem 1. Let s(t), u(t, x) be a solution to problem (1)-(4). Then there exist
positive constants M;, M, independent T such that
0<u(t,x) <M, (tx)€ED, (5)
0<s'(t)<M,, 0<t<T. (6)
Proof. The positivity of the function u(t,x) follows from the maximum principle.
To get the upper bounds, we proceed as follows. We construct an auxiliary
problem for an ordinary differential equation:

k(wu,(t) =u(a—bu), t>0,
u(0) = [[uolloo-

Its solution is given by the following explicit formula [7]:

0 oo aman
u = )
fotﬁ(ﬂ)(f(? e“(f)df)dwm
a b . ey — .
where a(t) = D) B(t) = O Comparing u(t, x) with u(t) yields that

u(t,x) < supu(t) = M.
t>0
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Further, taking into account the condition (4) and the positivity of the function
u(t, x) in the domain D, we find u, (t, s(t)) < 0. Therefore, we get s'(t) > 0.
To set an upper bound for s’(t), in problem (1)-(4), replacing
U(t,x) =u(t,x)+ N(x —s(t)) (7)
and we get the problem with respect to U(t, x)
{k(U)Ut —dUy,, —mulU, <u(a—mN) <0, (t,x)€D,

{U(O,x)zuo(x)+N(x—so)SO, 0<x<s,
ka(t, 0)=N, U(t,s®) =0, 0<t<T.

By choosing N > max{

Up
So—X

a
—, max
m X

} in D, then we have U(t,x) <0.

Therefore, taking into account (7), we find u,(t,s(t)) = —N, which is equivalent to
s'(t) < uN. The proof is complete.

First, we obtain a priori estimates for u(t, x). Due to the boundary conditions (3)-
(7), we cannot use the results of the work [8]. Therefore, we introduce the following

transformation

X
L=t Y=o

to straighten the free boundary. Then the domain D is transformed into the domain
D; ={(t,y):0<t<T,0<y< 1}, and the bounded function U(t,y) = u(t,x) is a

solution to the problem

U, — A(t,y, D)Uyy = B(t,Y,U,Uy), (t,y) €Dy, ®)
U0,y) = Ug(y) =up(soy), 0<y<1, )
U,(t,0)=0, U(1)=0, 0<t<T, (10)
d
where D; ={(t,y):0<t<T, 0<y<LA(tyU)= OO

_ f@) | ysr@®)+mu ") = — H*
B(t,y, U, Uy) = + 20 5T Uy, 8'(0) = =<5 U, (6,5(0).

Theorem 2. Suppose that a function U(t,y) continuous in D; satisfies the
conditions of problem (8)-(10) Assume that, for (t,y) € D,, |U| < M; and any U,,,
continuous functions A(t,y, U) and B(t,y, U, U,) satisfy the condition
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|B(t1le;Uy)|
A(t,y,U)

<KUZ+1), K>0. (11)
Under the conditions (11), the following estimate is valid

U, (t,y)| < M3(My, M, min4, K, 8), (t,y) € DY.
In addition, in the domain {(t,y) € D4, |U| < M, |Uy | < M3} we have the

estimate

hEl d
|U|E SM4(M1,M2,2_,K,6).
3 SOkO

And if it is also known that U(t,y) possesses in D; summable with a square
generalized derivatives Uy, U,,,, then

¢ K,5), 0<a<l.
ko

2
So

D28
ra S MS(MI'M2' M3'

1+a —

U]

If Ulr=o,y=0y=1) =0, then the estimates are also valid in 51; where
I'(t=0,y=0,y=1) is a parabolic boundary, D¢ = {(t,y):0<8§<t<T, 6§ <
y<1-56}.

Since the estimates |u(t,x)| < My, |s'(t)|] < M,, have been established, the
estimates of Theorem 2 are obtained by virtue of Theorem 3 in [8].

Theorem 3. Under assumption of Theorems 1 and 2, problem (1)-(4) has a unique

solution.
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MATEMATIKA-FIZIKA FANIDAN ISSIQLIK TARQALISH TENGLAMASI
UCHUN ARALASH MASALALARNI FUR’E USULI BILAN YECHISH

Hamroyeva Zilola Qahramonovna

Renessans Ta’lim Universiteti o‘qituvchisi

Annotatsiya. Ushbu magolada talabalarning kasbiy madaniyatini rivojlantirish
muammosining dolzarbligi va nazariy asoslari, maktab matematika o ‘qituvchilarining
kasbiy madaniyatini rivojlantirish jarayoni, matematik-fizika fanidan masalalar
yechish, reflektiv va ijodiy fikrlash, masala tuzilmalar, tarkibiy gismlarning mazmuni
ta’kidlanadi.

Annomauyun. B oannoti cmamve oceeweHvl akmyanbHOCMy U MeopemuyecKue
OCHOBbl NpoOIeMbl pa3eumusi NPoQeccUOHANIbHOU KYAbmypbl YYaAuWuxcs, npoyecc
paseumusi  npoghecCUOHANbHOU  KYIbmypbl UWIKOJIbHLIX Yuumeneu MamemMamuxu,
peuleHus 3a0ad no Mamemamuyeckou @usuxe, peprexcueHozo U MmeopPUecKo20
MblULIEeHUsl, CMPYKMYpa npooO.iem, CO0epHCanue KOMNOHEHMbl.

Annotation. This article highlights the relevance and theoretical foundations of
the problem of developing the professional culture of students, the process of
developing the professional culture of school mathematics teachers, solving problems
in mathematical physics, reflective and creative thinking, the structure of problems, the
content of components.

Renessans Ta’lim Universitetida fanlarni o‘qitishda zamonaviy pedagogik
texnologiya, fanlararo aloqadorlikdan foydalanish va amaliy mashg‘ulotlarni o‘tkazish
davomida talabalarning faoliyatida o‘qitilayotgan matematik-fizika tenglamalari fani

mavzulariga doir nazariy va amaliy masalalar yechimlarini o‘rganishni tashkil etadi.
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Issiqlik tarqalish tenglamasi uchun aralash masalalarni Fur’e usuli bilan yechish

namunalari:
1-masala. Q={(x,1): 0 < x<I, 0<t<+wo} sohada u, = a°u,, tenglamaning

X, 0<x<lI/2;
|-x, 7/2<x<l

u(x,0)={

boshlang‘ich va u(0,t)=u(l,t)=0 chegaraviy shartlarni qanoatlantiruvchi yechimi

topilsin.
Yechilishi: Masala yechimini (8) gator ko‘rinishda izlaymiz. Bu qatorning
koeffitsientini (9) formula yordamida topamiz:

Y

| |
a = Igjqo(x)sinﬂTnxdx =|3 f xsin”T”xdx+ [a- x)sin”l—”xdx
0 0 |

iz

Ikkinchi integralda I-x=y almashtirish bajarib, ba’zi hisob-kitoblardan keyin, y ni

yana x bilan almashtirib, ushbu

|
2 0 % . 7N
a, =T[1—(—1) ] xsmedx

0

tenglikka ega bo‘lamiz. Bo‘laklab itegrallash natijasida ushbuni topamiz:

a =2[1—(—1)”]|—{—%cos”n+ 1 sin”n}.

n 2 7mn 2

Topilgan a, koeffitsientning qiymatini (8) gatorga qo‘yib, masala yechimini hosil

gilamiz:

T n=1 2  n? 2

2
WAL
u(x,t)=2—|i[1—(—1)"](—2—1ncosﬂn+ L sinﬂn}e [ I J sinﬁTnx.
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Agar n=2k bo‘lsa, 1-(-1)"=0, agar n=2k+1 bo‘lsa, 1-(-1)"=2 va
cos%nzcos(ﬂk +%)=o, sin%nzsin(ﬁk+%)=(—l)" bo‘lganligi  uchun
yechimni quyidagi ko‘rinishda yozish mumkin:

_[ﬂ(2k+l)
4

(- | in 7(2k+D)
u(x,t)—ﬂ I(Z;J(Zk 1) sin | X

2-masala. Q={(x,t): 0 <x<1,0<t<+o} sohada

u, —u, =t(x+1) (23)
tenglamaning
u(x,0)=0, 0<x<1 (24)
boshlang‘ich va
ux(0,H)=t?, u(1,t)=t? (25)

chegaraviy shartlarni ganoatlantiruvchi yechimi topilsin.

Yechilishi: Berilgan masalada a=1, 1=1, @(x)=0 bo‘lib, (25) chegaraviy
shartlarda noma’lum u(x,t) funksiyaning hosilasi gatnashganligi hamda bu shartning
bir jinsli bo‘lmaganligi sababli bu masalani quyidagicha yechamiz.

Masala echimini u(x,t)=a(x,t)+z(x,t) ko‘rinishda izlaymiz, bunda (X,t)
funksiyani ushbu a(x,t)=A(t)x+B(t) ko‘rinishda izlab, (25) chegaraviy shartlardan
A(t)=t?, B(t)=0 bo‘lishini, hamda m(x,t)=xt?> ekanligini topamiz.

U holda
Z(X,t)=u(x,t)- xt? (26)
funksiya
Z-Zo=(1-X)t (27)
tenglamani va
z(x,00=0, z(0,t)=z(1,1)=0 (28)

shartlarni ganoatlantiruvchi aralash masalaning yechimi bo‘ladi.
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(1)-(3) aralash masalani yechishdagi kabi zi-z«=0 bir jinsli tenglamaning (28)
dagi chegaraviy shartlarni ganoatlantiruvchi yechimini z(x,t)=X(x)T(t) ko‘rinishda
izlab,

X"(x)+ A*X (x) =0,
X'(0)=X@)=0

Shturm-Liuvill masalasiga kelamiz. Bu masalaning xos  sonlari

A =£+7m, n=0,1,2,3,... va bularga mos trivial bo‘lmagan xos funksiyalari

Xn(x)=c’sAnX ko‘rinishda ekanligini topamiz.

U holda (27), (28) masalaning yechimini

2(x,8) = 3 P, (©X,(X) = 3 P, ()OS 4, X (29)
n=0 n=0
ko‘rinishda izlaymiz va uni (27) tenglamaga qo‘yib,
> [T/(0) + AT, (1) Jeos 4,x = (L- )t (30)
n=0

tenglikni hosil gilamiz. 1-x funksiyani X,(x)=cosA.x xos funksiyalar sistemasi

bo‘yicha (0;1) intervalda Fure gatoriga yoyamiz.

1-x=> a,cosA4, x
n=0

1 2 (31)
a, =2[(1—-x)cos A, xdx = —
0 ﬂ“n
U holda (30) va (31) ni tagqoslab, noma’lum T(t) funksiyalarga nisbatan
Ta () + 2, T, (1) =%, n=0123,... (32)
differensial tenglamalarni hosil gilamiz.
(32) tenglamaning T,(0)=0 boshlang‘ich shartni ganoatlantiruvchi yechimi
T (t) =248 (e—’br$t L —1) (33)

ko‘rinishda bo‘ladi.
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Shunday qilib, (26), (29) va (33) ga asosan (23)-(25) aralash masalaning yechimi

u(x,t) = xt* + Zi A (e‘inzt + A% —1)c03/1nx
n=0

ko‘rinishda ekanligini topamiz, bu yerda A, = %+ zn.

3-masala. Q={(x,t): 0<x <1, 0 <t <+ o} cohada u=uy-2u,+x+2t, u(x,0)=e*
sin zx, u(0,t)=0, u(1,t)=t, aralash masalaning yechimi topilsin.
Yechilishi: Berilgan masalada
a=1, 1=1, b=-2, ¢c=0, F(x,t)= x+2t, @(x)=e*sinzx, u(t)=0, w(t)=t chegaraviy
shart bir jinsli bo‘lmaganligi sababli masala yechimini
ux,t) =z (x,t) + o (x,t) (34)
ko‘rinishda izlaymiz. Bu yerda @(x,t) yordamchi funksiya bo‘lib, uni faqat,

chegaraviy shartlarni ganoatlantiradigan qgilib tanlaymiz.
o(x,t) = 11, (f) +§[ 1,()— 11, ()] ga asosan (x,t)=xt bo‘ladi.
U holda z(x,t) = u(x,t)-xt funksiya uchun quyidagi z=z.x-22,

z (x,0)=e*sinzx, z (0,t) =z (1,t)=0

aralash masalaga kelamiz. Bu masalada

Z (x,t) = e*tv(x,t) (35)

almashtirish bajarsak v(x,t) noma’lum funksiyaga nisbatan ushbu
Vi =V (36)
v(x,0)=e*z (x,0) =sin zx, v (0,t)=v (1,t)=0 (37)

aralash masala hosil bo‘ladi. Bu masala yechimini (8) qator ko‘rinishida izlaymiz

va uning koeffitsientini (9) formula yordamida topamiz:

1 i 0, acap n#1,
a, = 2[sinxsin znxdx = { P
0 1, aecap n=1.

Demak, a,=0, n=1 bo‘lsa va a;=1.

U holda (36)-(37) masalaning yechimi

v(x,t) = e 'sin zx (38)
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ko‘rinishda bo‘ladi.
Shunday qilib (34), (35) va (38) ga asosan berilgan masalani yechimi

X—t—z2t

u(x,t)=xt+sinzx-e

ko‘rinishda ekanligini topamiz.
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ANNOTATSIYA
Ushbu maqolada giperfazolarning topologik xossalari, jumladan

- yaginlashuvchi ketma-ketliklar S_(X) giperfazosining z-xarakteri kardinal
funksiyasini;

- yaqinlashuvchi ketma-ketliklar S (X) giperfazosining to‘r salmoq kardinal
funksiyasini topish. yoritilgan bo ‘lib, giperfazolarning topologik kardinal funksiyalari
ko ‘rib chigilgan:

Kalit so‘zlar: baza, giperfazolar, =-xarakter, kardinal sonlar, to‘r salmogq
kardinal funksiyalar.

KIRISH
Topologik fazo va yaginlashuvchi ketma-ketliklar giperfazosini kardina
xossalarini o‘rganish topologik fazolar giperfazosining asosiy vazifalaridan biri
hisoblanadi. X topologik fazo birortaham nugtada yakkalangan nugtaga ega

bo‘lmasin. X topologik fazoninig ixtiyoriy xe X nuqtasi uchun S (X,x) bilan
{S €S, (X):limS = x} shartni ganoatlantiruvchi to‘plamni belgilaymiz.
X topologik T, — fazo berilgan bo‘lsin. exp X bilan X topologik fazodagi barcha

bo‘sh bo‘lmagan yopiq yo‘plamlar ostilar to‘plamini belgilaymiz.

i=1
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Quyidagi barcha to‘plamlar oilasi exp X to‘plamda baza bo‘ladi.
Bunda uU,,U,,..,U_ lar X dagi bo‘sh bo‘lmagan ochiq to‘plamlar ketma-ketligi.

Bu topologiya Vietoris topologiyasi deyiladi. exp X to‘plam Vietoris topologiyasi bilan
eksponensial fazo yoki giperfazo deyiladi. Barcha bo‘sh bo‘lmagan yopiq to‘plamlar
quvvati n sondan oshmaydigan X fazodagi qism to‘plamlarni exp, X orqali
belgilaymiz, ya’ni:

exp, X ={F eexp X :|F|<n},

exp, X = {exp, X :n=12..}

exp, X ={F eexp X : F =X dagi kompakt qism to‘plam} -

Ravshanki, ixtiyoriy topologik fazo uchun quyidagi munosabat o‘rinli:

exp, X cexp, X cexp, X cexp X

Ta’rif 1. (X,7z) topologik fazoga tegishli barcha nuqtalar xarakterlarning aniq
yuqori chegarasiga shu topologik fazoning xarakteri deb ataladi va bu kardinal son
7(x,(X,7)) ko‘rinishida belgilanadi, ya’ ni

2(X,7)=sup{ z(x,(X,7)):xe X }.

Agar (X,7) topologik fazoning xarakteri sanogli »(X,z) <, bo‘lsa, u holda (X,7)
fazoga sanoglilikninig birinchi aksiomasini ganoatlantiradigan topologik fazolar
deyiladi.Buning ma’nosi (X,z) topologik fazo har bir nugtada sanogli bazaga ega
ekanligini bildiradi. Agar (X,7) topologik fazoning salmog‘i sanoqli bo‘lsa w(X,7) <N,
, U holda bunday (X,r) topologik fazolarga sanoglilikning ikkinchi aksiomasini
ganoatlantiruvchi topologik fazo deyiladi.

Buning ma’nosi (X,7) topologik fazoning sanogli bazaga ega ekanligini bildiradi.

Ta’rif 2. Ochiq to‘plamlardan tuzilgan y oila xe X nuqtada 7 -to‘r bo‘ladi
deyiladi, agar x nugtaning ixtiyoriy U atrofi uchun bo‘sh bo‘lmagan B € y element

topilib, B cU shart bajarilsa.
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Agar 7 -to‘rning barcha elementlari ochiq to‘plamlardan iborat bo‘lsa, u holda ¥
oilaga x nuqtada = -baza deyiladi.
X nuqtadagi 7 - bazalarning eng kichgiga = -xarakter deyiladi, ya’ni
n(x, X)=min{| B(x)|: x e X}, bunda B(x) esa x nugtadagi = -baza.
Ta’rif 3. X topologik fazoning = -xarakteri quyidagi aniglanadi:
y(X) =sup{zy(x, X):xe X}.
Ta’rif 4. X topologik fazo birorta ham nugtada yakkalangan nugtaga ega

bo‘masin. X topologik fazoninig ixtiyoriy xe X nuqtasi uchun S (X,x) bilan
{S eS,(X):limS = X} shartni ganoatlantiruvchi to‘plamni belgilaymiz. Quyidagi
to‘plamni L, :{xeX :SC(X,X);«t@} belgilaymiz. Bu to‘plam uchun quyidagi

munosabat o‘rinli:

S.(X.,x)cexp, X cexpX.

TADQIQOTNING ILMIY YANGILIGI.

X topologic fazo birorta ham nuqtada yakkalangan nuqtaga ega bo‘masin. X
topologic ~ fazoninig ixtiyoriy ~xe X  nugtasi uchun S (X,x) bilan
{S €S, (X):lims :x} shartni ganoatlantiruvchi to‘lamni belgilaymiz. Bu to‘lam
uchun quyidagi munosabat o‘rinli:

S.(X.,x)cexp, X cexpX.

Braziyalik matematiklar David Maya-Patricia, Pellecer-Covarrubias-Roberto,
Pichardo-Mendozalar “Cardinal functions of the hyperspace of convergent sequences,
Mathematica Slovaca 68 (2018), No. 2, 431-450” magolasida quyidagi teoremani isbot
gilishdilar:

1-teopema. X topologik fazo uchun S (X )= shart o‘rinli bo‘sin. U holda
quyidagi tengsizlik o‘rinli:

Ty (X)< nx(SC(X ,X)).
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Yoqoridagi matematiklar o‘zlarining ishlarida tehgsizlikning ikkinchi tomoni
isbotlashga savol qo‘ygan.

Magistrlik dissertasiya ishida quyidagi teorema isbotlandi:

2-teopema. X topolologik fazo sanogli bazaga ega va SC(X)¢® bo‘lsin. U
holda my (X ) = my (S, (X X)) =N, tenglik o‘rinli bo‘ladi.

Braziyalik matematiklar David Maya-Patricia, Pellecer-Covarrubias-Roberto,
Pichardo-Mendozalar “Cardinal functions of the hyperspace of convergent sequences,
Mathematica Slovaca 68 (2018), No. 2, 431-450” ishida quyidagi teoremani isbot
qgilishdilar:

3-teopema. X topologic fazo uchun S (X)# & shart o‘rinli bo‘lsin. U holda
quyidagi tehgsizlik o‘rinli bo‘ladi:

nw( X ) <nw(S,(X,x)).

Yoqoridagi matematiklar o‘larining ishlarida tehgsizlikning ikkinchi tomoni
isbotlashga savol qo‘yilgan.

Magistrlik ishida quyidagi teorema isbotlandi:

4-teopema. X topolologik fazo sanoqli bazaga ega bo‘lsin va SC(X ) #z. U

holda nw(R" ) =nw(S, (R",x)) =, tenglik o‘rinli bo‘ladi.
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Tadgiqot ishida “Umumiy topologiya” fani bo‘yicha asosiy adabiyotlar: David
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Annotatsiya. Ushbu magolada korxonadagi xodimlarni boshgarish va ish haqgini
xisoblash ishlari olib borilgan.

Tayanch so‘zlar: Xodim, ish xaqqi, ishchi, korxona, tadbirkor.

Annomayun. B oannoli cmamve peuv udem 00 YNpAGIeHUU NEPCOHANIOM U
pacueme 3apabomuol niamsl Ha NPEONPUAMULL.
Kntoueswvtit  cnosa: Compyonux, 3apniama, pabdbodui, npeonpusmue,

npeonpuHuMamen.

Abstract. This article deals with employee management and salary calculation in
the enterprise.

Key words: Employee, salary, worker, enterprise, entrepreneur.

Kirish
Xodimlarni boshgarishning murakkab mavzusini o‘rganishni kishi adabiyotning

mo‘l-ko‘lligidan boshlanishi mumkin. Yuzlab kitoblar va darsliklar, minglab
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magolalarda bunday hisoblash mavjud emas.Tekshirish, tekshirishni nima uchun
aniglaymiz.

Xodimlarni

Xodimlarga bo‘lgan bahoni belgilash

kadrlar nazoratini boshqarish ishga gabul qgilish

Bo‘sh ish o‘rinlari va boshqalar bilan ishlash

Xodimlarni moslashtirish

Motivatsiya

Sinflar uchun motivatsiya

KPI ning asosiy ko‘rsatkichlari

Ish sharoitlari

Xodimlarni sertifikatlash va

Vakolatlarni sertifikatlash va amalga oshirish

Xodimlarga bo‘lgan bahoni belgilash

Xodimlarni ko‘rsatishni hal qilish kerak:

Kompaniyaning samarali resurslari uchun zarur bo‘lgan inson resurslarini va
ushbu resurslar va manba tarkibini ta’minlash uchun zarur bo‘lgan mahsulotlarni ishlab
chigarish. Muayyan vaqt ichida ma’lum bir malakali holatning kerakli sonini va kerakli
xizmatni talablarni kuzatish. Ish unga berilgan vaqtni to‘ldiradi. ushbu qonun ikkita
harakatga ega:

Rasmiylar bir-birlariga ish harakatlari.

Korxonaning tuzilishi, ish bilan band bo‘lgan mansabdor shaxslarning soni
(biznes bo‘yicha menejerlar) yiliga 5-7% ga o°‘sib, talab ish hajmidagi har gqanday
o‘zgarishlardan gat’i nazar (agar mavjud bo‘lsa) ).Bo‘sh ish o‘rinlari va boshqgalar bilan
ishlash Xodimlarni tuzatish usullari haqgida ko‘plab kitoblar va magolalar yozilgan.
O‘zimizdan faqat tanlov ikki tomonlama jarayonni qo‘shamiz. Sizni baholaysiz, balki
sizni ham baholaydi. Amaliyot shuni ko‘rsatadiki, ish beruvchining yaxshi brendi

yuzlab ish beruvchilarga yaxshi ishlaydi.
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Xodimlar soni va ish haqi hisobi.
Ishlab chigarish asosini ishchilar tashkil etadi.
Maydalash-saralash sexida quyidagi turdagi ishchilar mavjud:
1.1shchilar soni -15 ta
2.Buldozer va ekskovatorchi-4 ta
3.Slesarlar -13 ta
4.Payvandchilar-5 ta
5.Elektriklar-4ta
6.Muxandis-texnik xodimlar-7ta
7.Kichik xodimlar-7ta
Jami: 57 kishi
Asosiy ishchilarning o‘rtacha oylik ish haqi sexdagi ish xaqiga asoslanib olindi.
1. Ishchilar uchun.
@° = 18 x 194550,0 = 3501360 so‘m

o™= 3501360 X 12= 42016320 so‘m

2. Elektriklar uchun.
@° =4 x194430,0 = 377720 so‘m

@ =377720 X 12= 4532640 so‘m

3. Payvandchilar uchun.
@° =6 x194455,0 = 566730 so‘m

@ =566730 X 12= 6800760 so‘m

4.Buldozer va ekskavatorchilar uchun.
@2, = 5x194450,0 = 472250 so‘m

@ =472250 X 12= 5667000 so‘m

5.Slesarlar uchun.
@° =10 x 194440,0 = 944400 so‘m

@™ =944400 X 12= 11332800 so‘m

6. Muxandis texnik xodimlar.
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o =6 tax 194380,0 = 566280 so‘m
o =566280 X 12= 6795360 so‘m

7. Kichik xizmatchilar uchun.
@° =8 x192915,0 = 743320 so‘m

o™ =743320 x 12= 8919840 so‘m

Umumiy yillik ish hagi fondi quyidagiga teng bo*ladi:

@° = 139320000 x 0,10(10%) = 153252002s0‘m

@’ =4 x194430,0 = 377720 so‘m

@™ =20416320+ 4532640 + 6800760 +5667000 +6795360+8919840 =
90450608 so‘m

Xulosa
Korxonadagi muayyan ishchi kuchini hisoblashda xodimning ish vaqgti va

moliyaviy xizmat narxlarini gayta hisoblash usullarini o‘rgandik.
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SONLAR. BO‘'LUVCHILAR. YEVKLID ALGORITMI.

Nurkayev Shuhrat Jurayevich
Turin politexnika universiteti akademik litseyi oliy toifali matematika fani
o‘qituvchisi.

Annotatsiya: Ushbu magolada Natural sonlar. Arifmetikaning asosiy teoremasi.
Butun sonlar. Bo ‘luvchilar. Yevklid algoritmi tushintiriladi.
Kalit so‘zlar: Natural, arifmetika, amallar,algorit, teorema.

Abstract: Natural numbers in this article. The fundamental theorem of arithmetic.
Whole numbers. Dividers. The Euclidean algorithm is explained.
Key words: Natural, arithmetic, operations, algorithm, theorem.

NATURAL SONLAR. ARIFMETIKANING ASOSIY TEOREMASI.
BUTUN SONLAR. BO‘'LUVCHILAR. YEVKLID ALGORITMI.

Natural sonning natural bo‘luvchisi. a, b- natural sonlar bo‘lsin. Agar a = b-
tenglik o‘rinli bo‘ladigan natural ¢ soni mavjud bo‘lsa, a b ga bo‘linadi yoki b a ning
bo‘luvchisi deyiladi. Eslatib o‘tamiz, a:b- a ning b ga qoldigsiz bo‘linishini bildiradi.

Teorema 1. 5 - P& P& p ) +0, i=1, .., k- a sonining kanonik
yoyilmasi bo ‘Isin. U holda a sonining istalgan natural bo ‘luvchisi pﬂl. pﬁz.,__. pﬁ'k , 0<
Gi<oai,i=1,...,Kkorinishga ega bo ‘ladi.

Isbot. a = b€ bo‘lsin, ya’ni b - a sonining bo‘luvchisi va R A
sonining kanonik yoyilmasi bo‘lsin. Agar b = 1 bo‘lsa, u holda b= pf. p‘z’ p‘: bo‘ladi
va teoremaning tasdig‘i o‘rinli bo‘ladi. b > 1 bo‘lsin. U holda P p. p= bc ga
ega bo‘lamiz. p- b ning tub bo‘luvchisi bo‘Isin. U holda a:b va b:p bo‘lgani uchun a~
p bo‘ladi. Demak, p -a ning tub bo‘luvchisi hisoblanadi.Shuning uchun b ning har bir

p tub bo‘luvchisi p1 ,p2, ..., P tub sonlaridan biri hisoblanadi. Shunday qilib, b ni
quyidagicha yozish mumkin:
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b= pf}“ pzﬂ pkﬂk, rae 0 < <ay, . .. ,0 <H<ou.

Natural sonning natural bo‘luvchilari soni.
Teorema 2. Agar pe. p% ... p¥ - d natural sonning kanonik yoyilmasi bo ‘lsa, u

holda a sonmining barcha natural bo ‘luvchilari soni quyidagi formula bo ‘yicha
hisoblanadi:

t@=(a+1)-... (+1).
Isbot. a sonning har ganday d natural bo‘luvchisi d = plﬂl. pfz.__,. pkﬂk , bu yerda

0<pl<al,...0<pk<ak,(1)ko‘rinishga ega bo‘lgani uchun,
a sonining barcha bo‘luvchilari soni (1 ) shartlarni qonoatlantiruvchi barcha
tartiblangan g1, A, ..., f to‘plamlar soniga teng bo‘ladi.

(1) shartlar tufayli , har bir 4 o + 1 qiymatlarni, aniqrog‘i =0, 1, ... ,a. larni
gabul giladi. Bundan tashqari, i, f, ..., A ning turli giymatlarini tanlash bir-biriga
bog‘liq emas. Demak, /i, [, ..., [k hing barcha tartiblangan to‘plamlar soni (ag + 1)-

... - (o + 1).ga teng bo‘ladi.
Misol 1. 12 sonining natural bo‘luvchilar sonini hisoblang.
12 sonining kanonik yoyilmasi topamiz: /12 = 27 - 3. U holda
7(12)=(2+1)-(1+1)=6.
Shuni ham yodda tutish kerakki, a natural sonining barcha natural
bo‘luvchilari yig‘indisi quyidagi formula bilan hisoblanadi:

0{1+1 ak+1
-1 -1
o(a) = P1 S Pi
p1—1 pr — 1

Arifmetikaning asosiy teoremasi.

Teorema 3. Har ganday natural son — bu yo bir, yoki tub son, yoki
ko ‘paytuvchilarning yozilish tartibi nazarga olinmaydigan tub sonlar ko ‘paytmasi
sifatida yagona tarzda ifodalanishi mumkin.

Isbot. Matematik induksiya metodini qo‘llaymiz. a - gandaydir natural son
bo‘lsin. Agar a = 1 bo‘lsa, teoremaning tasdig‘i o‘rinli bo‘ladi. Faraz qilaylik, barcha
b ,b < a natural sonlar uchun teorema o‘rinli, ya’ni yo b = 1, yoki b - tub son yoki b
ko‘paytuvchilarning yozilish tartibi nazarga olinmaydigan tub sonlar ko‘paytmasi
sifatida yagona tarzda ifodalansin.

a natural son uchun teoremani a dan kichik bo‘lgan barcha natural sonlar
uchun teorema o‘rinli degan faraz ostida isbotlaylik.

Agar a tub son bo‘lsa, teorema o‘rinli bo‘ladi. Shuning uchun a ni murakkab
son deb hisoblaylik. U holda 1-bo‘limdagi 1-teoremaga ko‘ra, a ning eng kichik
bo‘luvchisi p; - tub son bo‘ladi. Shuning uchun a = p;b bo‘ladi, bu yerda b - a dan
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kichik gqandaydir natural son. Induksiya faraziga ko‘ra b soni uchun, teorema o‘rinli
bo‘ladi, ya’ni b =p2ps-... Pv. Demak, a = p1P2-... Pk.

Shunday qilib, har ganday a natural son tub sonlar ko‘paytmasiga ajralishi
mumkin ekan.

Ko‘paytuvchilarning yozilish tartibi nazarga olinmaydigan tub sonlar
ko‘paytmasi sifatida yagona tarzda ifodalanishi mumkinligini isbotlaylik.

a=10qiQz2- ... 0m - a sonining tub sonlar ko‘paytmasiga yana bir yoyilmasi
bo‘lsin. U holda p1-p2-... Px= 0102 . . . - Qm (2) bo‘ladi.

Tenglikning ikkala gismi ham p; ga bo‘linadi, xususan, 1-Qz2- . . . Om - p10a
bo‘linadi. g1 ,02, . . . , Jm tub sonlar bo‘lgani uchun, shunday q;, ie {1, 2, ..., m} lar
mavjudki, gi = p1 bo‘ladi. Aniglik uchun biz q; = p; deb faraz gilamiz. U holda

b=p2-... P=02-... Gn (3) bo‘ladi.

b<a bo‘lgani uchun, induksiya faraziga ko‘ra, (3) yoyilma va demak (2)
yoyilma ham ko‘paytmalarning tartibiga qadar yagonadir.

a natural sonini tub sonlar ko‘paytmasiga yoyilmasida fagat m xil tub sonlar
gatnashsava p; -aa marta, p; - a, marta va hokazo, pm - am marta gatnashsa, quyidagiga
ega bo‘lamiz:

n

a=p, -p, P,
Bunday yoyilma natural sonning kanonik yoyilmasi deyiladi.
Misol 2. 108 = 22. 3% — 108 natural sonining kanonik yoyilmasi.

Tub va murakkab sonlar. Qadim zamonlarda ham sonlar predmetlarni sanash
va miqdorlarni o ‘Ichash uchun ishlatilgan. Predmetlarni sanash uchun ishlatiladigan
sonlar natural sonlar deb ataladi. Shunday qilib, 1, 2, 3, . . . natural sonlardir.

N={1,2,3,...}—natural sonlar to ‘plami deyiladi.

a, beN bolsin. Agar a = b4 tenglik bajariladigan g eN mavjud bo ‘Isa, u holda
a b ga bo‘linadi deymiz va a: b deb yozamiz. Bunda b soni a sonining bo ‘luvchisi
deyiladi. Agar a soni b soniga bo ‘linmasa, ay b deb yoziladi.

Misol 3. 1 : 1 (bir soni fagat bitta natural bo‘luvchiga ega);
2:1,2:2(2soni fagat ikkita natural bo‘luvchiga ega).
4 soni uchta natural bo‘luvchilarga ega : 1, 2 va 4.
Faqat ikkita turli natural bo‘luvchiga ega bo‘lgan natural son tub son deyiladi.
Bu ta’rifdan kelib chigadiki, tub son faqat birga va o‘ziga bo‘linadigan birdan farqli
natural sondir.
Misol 4. 2, 3, 5, 7 sonlari tub sonlarga misollar hisoblanadi.
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Kamida uch xil natural bo‘luvchiga ega bo‘lgan natural sonlar murakkab
sonlar deyiladi. Bu ta’riflardan kelib chigadiki, 1- tub son ham, murakkab son ham
emas. Agar a murakkab son bo‘lsa, a ning 1 va a dan boshqa hech bo‘lmaganda bitta
natural bo‘luvchisi bor.

Misol 5. 4, 6, 8, 9, 10 lar murakkab sonlarga misollar hisoblanadi.

Shunday qilib, har ganday natural a soni - bir, yoki tub son yoki murakkab son

ekan.

Teorema 4. a - birdan fargli natural son va p- uning eng kichik bo ‘luvchisi va,
p>1bo ‘Isin. U holda p- tub son bo ‘ladi.

Isbot. a =1 bo‘lsin. Faraz qilaylik, p - tub son bo‘lmasin. U holda p - murakkab
son. Demak, p ning p1# 1, p1# p shartlarini ganoatlantiruvchi p; bo‘luvchisi bor.
Shuning uchun, a spvap : p;. U holda a : p1va 1l <pi<p. Bu p - a ning eng kichik
bo‘luvchisi ekanligiga zid keladi.

Teorema 5. Har ganday murakkab a soni p <+/a shartni ganoatlantiradigan
kamida bitta p tub bo ‘luvchiga ega.

Isbot. a murakkab son bo‘lgani uchun p (eng kichik bo‘luvchi) tub son va a =
pgvap=l, q=1 bo‘ladigan q soni mavjud bo‘ladi. p<q bo‘lsin. U holda p? <pg= a
bo‘ladi. Demak, p<+va.

Tub sonlar to‘plamining cheksizligi.

Teorema 6. (Yevklid teoremasi). Tub sonlar to ‘plami cheksiz to ‘plamdir.

Isbot. Teskarisini faraz gilaylik. Tub sonlar to‘plami chekli to‘plam bo‘lsin,
ya'ni P ={ps, P2, ..., P} — barcha tub sonlar to‘plami bo‘lsin. a = p1P2 - ... P« +1
sonini ko‘rib chiqaylik. @ #1, a € P va a soni p1, p», . . . ,pk tub sonlarning birortasiga
bo‘linmaydi. a ning tub bo‘luvchilari yo‘qligi sababli, 2-teoremaga ko‘ra, a - tub
sondir. Bu esa a ¢ P shartiga zid keladi. Shuning uchun tub sonlar to‘plami chekli
to‘plam bo‘la olmaydi va shuning uchun cheksizdir.

Qoldigli bo‘lish haqgidagi teorema.
Teorema 7. a va b natural sonlar bo ‘Isin. U holda a sonini quyidagicha tasvirlash
mumkin:
a=b-q+r 4)
bu yerda g, r — natural sonlar yoki O va 0 <r<b .
Isbot. Matematik induksiya metodini qo‘llaymiz. @ = 1 bo‘lsin. Ikki holatni
ko‘rib chiqaylik: b =1vab>1.Agar b =1 bo‘lsa,uholda / =1 - I + 0 va teorema
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o‘rinli. Agardab > 1bo‘lsa,uholda / =b - 0 + 1, ya’ni teoremaning tasdig‘i bu holatda
ham o‘rinli bo‘ladi. Shunday qilib, a = 1 uchun teorema o‘rinli bo‘ladi.

a <k sonlar uchun teorema o‘rinli bo‘ladi deb faraz gilaylik. a = k + 1 bo‘lsin.
k=b-q+r,buerda0<r<b,bo‘lganligi sababli, k + /= b - g + r + 1 bo‘ladi. Demak,
agarda r + 1 <b bo‘lsa, teorema o‘rinli bo‘ladi. . r + 1 >b bo‘lsin. r + 1 <k + 1
bo‘lgani uchun, induksiya faraziga ko‘ra, r + 1 = b -q; + r; bo‘ladi, bu erda 0< r; <b.
Shuning uchun

k+t+1=b-gq+b-q+r,=b(q+q,)+1r,0<r;<b.

Demak, a = k + 1 soni uchun teoremaning tasdig‘i ham bajariladi. Bu esa
teoremani isbotlashni yakunlaydi.

Yevklid algoritmi. a va b natural sonlar bo‘Isin. U holda yuqorida isbotlangan
teoremaga ko‘raa = b - go+ 1, 0 <r;<b tengligi bajariladigan go va r; sonlar mavjud
bo‘ladi.

r1 > 0 bo‘lsin. Bo‘luvchi b ni goldiq r; ga bo‘lamiz. U holdab =1r; - g1 + 12,
0 <ry<r; bo‘ladi. Agar r, > 0 bo‘lsa, r; bo‘luvchini r, qoldiqga bo‘lamiz va hokazo.

Quyidagilarga ega bo‘lamiz:

a=bqo+1r,0<r<b,

b=r,gs+1r,0<r<rg,

rL=rx02+r30=<r3<ry,

M3=rn20qna+ 1, 0 <rpa<ryz,
-2= Fn-7Qn1+ o, 0 <M<rpag,
In-1= I'n'gn.

Shartga ko‘ra, b>r; >r, >r3 > ... >r, . Shuning uchun bu bo‘linish jarayoni cheklangan
miqdordagi bo‘linishdan keyin tugaydi. Shunday qilib, quyidagi qoldiqli bo‘linishlar
zanjirini hosil gilamiz:

a=b-qo+ 11, 0 <ri<bh,

b=rqi+r,0<r,<r,

N =rgz+rs, 0<r3< I,

3= 2 0n2+ My, 0 <1<z (5)
2= n-7Qn1+ o, 0 <M<trpa,
M-1= I'n"gn,
M+1= 0.
Bu ketma-ket bo‘linish jarayoni Yevklid algoritmi deb ataladi
Misol 6. Quyidagi sonlar uchun Yevklid algoritmini tuzing:
Da=9,b=7;
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2)a=22,b=8.

Yechish.

HN9=7-1+2,2)22=82+6,

7=2-3+1,8=6-1+2,

2=1-2.6=23

Lemma.a=5b-qg +r, 0 <r <bbo‘lsin.U holda

EKUB(a, b) = EKUB(b, r) bo‘ladi.

Isbot.
d; = EKUB(a, b) va d>= EKUB(b, r) bo‘lsin. U holda a :'d; va b:d,; bo‘ladi.
a = b-q+r shartiga ko‘ra r = a — b-q dan r. d; kelib chiqadi. U holda d; - b va r ning
umumiy bo‘luvchisi bo‘ladi va demak, d,: d;. Xuddi shunday, b-'d,, r:d>va
a=bq+rligidan a -d;kelib chigadi. Shuning uchun d; - d,. Demak, d; = d,. Lemma
isbotlandi.

Teorema 8. (5) - a va b natural sonlar uchun tuzilgan Yevklid algoritmi bo ‘Isin. U
holda oxirgi noldan fargli r, goldiq a va b ning eng katta umumiy bo ‘luvchisidir.
Isbot. Yuqorida isbotlangan lemmaga ko‘ra, quyidagilarga egamiz:
EKUB(a, b) = EKUB(b, r1) = EKUB(r4, 2) = EKUB(rz, 13) = ...
= EKUB(rn-3, 'h-2) = EKUB(Iq-2, 'n-1) = EKUB(rn-1, ).
Lekin rna - . Shuning uchun EKUB(ry.1, In) =y bo‘ladi. Bundan esa EKUB(a,
b) = rn. ekanligi kelib chigadi.
Misol 5. Yevklid algoritmidan foydalanib, EKUB(1067, 582) ni toping.
Yechish. 1067 = 582 -1 + 485
582 =485-1+97
485 =97-5.
Shuning uchun EKUB(1067, 582) = 97.
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SONNING BUTUN VA KASR QISMLARI QATNASHGAN
TENGLAMALAR.

O‘rta maktab kurslarida turli chiziqli, kvadrat va hokazo tenglamalar
o‘rganilgan. Quyida tenglamaning ta’riflari va tenglamalar yechimini umumiy shaklda
keltiramiz.

Ta’rif 1. 1(x) va g(X) - x ga bog ‘lig biror ifodalar bo ‘Isa, f(x) = g(x) ko ‘rinishdagi
tenglik bir noma’lum tenglama deyiladi.

Ta’rif 2. X to ‘plamining x giymatlarini tenglamaga qo ‘yganda, to‘g‘ri sonli
tenglik hosil bo ‘Isa, ular berilgan tenglamaning yechimi deb ataladi va har bir bunday
x giymat tenglamaning ildizi hisoblanadi. Agar bunday to ‘plam bo ‘sh bo ‘lsa, u holda
tenglama yechimga ega emas deyiladi.

Tenglamani yechish - bu uning barcha ildizlarini topish yoki tenglamaning
yechimi yo‘qligini isbotlashni bildiradi.
Misol 1. 3x+1=x%>—-1, 5x*>—2x=0,25va x*—3x?+8=0 lar bir
noma’lumli tenglamalarga misollar bo‘ladi.
Ipumep 2. Quyidagi tenglamalarni yeching:
a) x2+x—20=0;
b) x| +1=x+1;
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d) x? +x = -3.
Yechish.

a) x2+ x — 20 = 0 tengligi x fagat 4 va -5 giymatlarini gabul gilgandagina
bajariladi. Shuning uchun {-5; 4} to‘plam - tenglamaning yechimi va ko‘rsatilgan
sonlarning har biri tenglamaning ildizidir.

b) |x]|+1=x+1 tengligi barcha x&/0;+o) uchun bajariladi. Demak,
[0;+o) to‘plam tenglamaning yechimi bo‘lib, /0,;+) to‘plamdagi har bir X qiymati
tenglamaning ildizi hisoblanadi.

d) x? + x = —3 tengligi x ning hagigiy giymatlarida bajarilmaydi, shuning
uchun tenglamaning (haqiqiy sonlar to‘plamida) yechimi yo‘q.

[ax + b] = c (a # 0) ko‘rinishdagi tenglamalarni yechish.

[ax+b]=c tenglamani ko rib chigamiz va uning yechimini qanday topishni
ko ‘rsatamiz. Agar ¢ butun son bo ‘Imasa, u holda tenglama yechimga ega emas. c -
butun son bo ‘Isin. U holda sonning butun gismi ta rifiga ko ra

c<ax+ b <c+1gaegabo lamiz.

c—b+1 c—b+1 c—b

<x<—ni
a

_b .
Bundan a > 0 uchun CT <x< ni: a< 0 uchun

hosil gilamiz.
Misol 3. [2x + 3] = 5 tenglamani yeching.
Yechish. Sonning butun qismi ta’rifiga ko‘ra quyidagiga egamiz:
5<2x+3<6,
Bu tengsizliklarni yechib,
2 < 2x < 3 ni hosil gilamiz.
yoki
1<x<1,,>5.
Javob: x € [1;1,5).
[ax? + bx + c] =d (a # 0) ko‘rinishdagi tenglamalarni yechish.
Agar d butun son bo ‘Imasa, u holda tenglama yechimga ega bo ‘Imaydi. d —butun
son bo ‘Isin. U holda
d < ax?+ bx +c <d + 1ga ega bo ‘lamiz.
So ‘ngra quyidagi tengsizliklar sistemasini yechib:
{ ax’+bx+c=>d

ax*+bx+c<d+1
berilgan tenglamaning yechimlarini hosil gilamiz.

Misol 4. [2x? — 5x + 3] = 2,5 tenglamani yeching.
Yechish. 2,5 — butun son bo‘lmagani uchun tenglama yechimga ega emas.
Javob: 9.
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Misol 5. [x? + x] = 1 tenglamani yeching.
Yechish. Sonning butun qismi ta’rifiga ko‘ra quyidagiga egamiz:
{xz +x=>1
x2+x<2.
Dastlab x? + x — 1 = 0 vax? + x — 2 = 0 kvadrat tenglamalarni yechib,

~1+V5 vaxz = 1, x, = —2 yechimlarini hosil qilamiz. So‘ngra

mos xl’z ==
tengsizliklar sistemasi uchun oraliqlar usulini qo‘llab, quyidagilarni hosil qilamiz:

—1-+5] [-1++5
e

x €(=2;1)
Oraliglarni kesishtirib, x € (—2; _1:@] U [_1;@?

1) ko‘rinishdagi javobni

hosil gilamiz.

{ax + b} = c (a # 0) ko‘rinishdagi tenglamalarni yechish.

Agar ¢ <0 yoki ¢ = 1 bo ‘Isa, u holda tenglama yechimga ega bo ‘Imaydi. Agarda
c € [0;1) bo'lsa,uholda ax + b =c+n, n € Z larga ega bo ‘lamiz. Bundan

x =222 n € Z kelib chigadi.

Misol 6. {3x — 5} = 4 tenglamani yeching.

Yechish. 4 > 1 bo‘lgani uchun berilgan tenglama yechimga ega emas.

Misol 7. {2x + 5} = 0,4 tenglamani yeching.

Yechish. Sonning kasr qismi ta’rifiga ko‘ra quyidagiga egamiz:
2x+5=0,44+nnez,

Bundan

X
Misol 8. [x] + [2x] + [3x] = 4 tenglamani yeching.
Yechish. Avval x < 0 bo‘lsin. U holda [x] < 0, [2x] < 0, [3x] < 0 larni hosil
qilamiz. Bu tengsizliklarni qo‘shib, [x] + [2x] + [3x] < 0 ni hosil gilamiz.
Shuning uchun x < 0 bo‘lganda berilgan trnglama yechimga ega bo‘lmaydi.
x > 0 bo‘lsin. U holda [x] < [2x] < [3x] ga ega bo‘lamiz. Bunday holda, berilgan
tenglama quyidagi to‘rtta tenglamalar sistemasining birlashmasiga teng kuchlidir:

-2,3+ % n € Z ni hosil gilamiz.

[x] =0, [x] =0, [x] =0, [x] =1,
a)<[2x] =0,b)<[2x] =1, d)<[2x] = 2,€) < [2x] =1,
[3x] = 4; [3x] = 3; [3x] = 2; [3x] =2

Har bir sistemani alohida yechib olamiz:

June, 2024
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<
([x] = 0, 0<x<1, Osx<1
)i{[2x]=0, & J0<2x<1, o {V=x<; o o
[3x] = 4, 4 < 3x <5, §9c<§,
<
([x] =0, 0<x<1 (?;x<1
{[2x]=1 o{1<2x<2 o {35*<1 4o g
([3x] =3, B<3x<4 k1Sx<§
<
([x] =0, 0<x<1 (0;x<31
Di2x]=2 o2<2x<3 o {15¥<55 ¢
Bx]=2, 2<3x<3 égx<1
<
[x]=1, (1<x<2 lsx<2
e)i2x]=1,ei1<2x<2 & sx<lg g
Bx]=2, 2<3x<3 §5x<1
Shunday qilib, [x] + [2x] + [3x] = 4 tenglama yechimga ega emas.
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Annotatsiya: Ushbu maqolada Taggoslamalar va ularning xossalari. Ratsional
va irratsional sonlar tushintiriladi.
Kalit so “zlar: Ratsional, son, isbot, butun, teorema.

Abstract: In this article, Comparisons and their properties. Rational and
irrational numbers are explained.
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TAQQOSLAMALAR VA ULARNING XOSSALARI. RATSIONAL VA
IRRATSIONAL SONLAR.

Taggoslamalar. a va b - butun sonlar va m [ dan katta natural son bo ‘Isin. Agar
a - b m ga bo'linsa, u holda a soni b soniga m modul bo ‘yicha tagqoslanadigan son
deyiladi va a=b (mod m) kabi yoziladi.

Misol 1. a =5, b = 16, m = 11 berilgan bo‘lsin. U holda 5 - 16 =-11va-11:11
bo‘ladi. Shuning uchun 5 =16 ( mod 11) munosabatni yozish mumkin.
Xuddi shunday, 6 =17 ( mod 11) yozish mumkin.

Teorema 1. Agar a, b € N, a =b (mod m) bo‘lsa, a va b sonlar m soniga
bo ‘linganda bir xil goldigni beradli.

Isbot. Aniglik uchun a = b bo‘lsin. a=b (mod m) munosabati (‘@ — b) - m ekanini
bildiradi. Boshqacha qilib aytganda, a — b = m - g bo‘ladigan g soni mavjud bo‘ladi.
Demak,a =m - q + b.

b=m-q'"+r, 0<r<mbo‘lsin. U holda

a=m-q+m-q'+r=m(q+q')+r,0=<r<mbo‘ladi.
Shunday qilib, a va b sonlari m soniga bo‘linganda bir xil r qoldigni beradi.
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Teorema 2. Agar a va b natural sonlari 1 dan katta m soniga bo ‘linganda, bir
xil goldiq hosil bo ‘Isa, u holda a=b (mod m) bo ‘ladi.

Isbot. Shartgako‘raa=m-g+r, 0O<r<mvab=m-q'+r,0<r<m.U holda
a-b=m-q+r)—(m-q'tr)=m-gq-m-qg'=m-(q-q).

Demak,a—b=m - (qg—q"). Bundan a =b (mod m) kelib chigadi.

Tagqgoslamaning xossalari. m 1 dan katta butun son bo‘lsin. Taqqoslama

munosabati quyidagi xossalarga ega:

1°. Har gqanday ava m, m> 1 butun sonlar uchun a =a (mod m).

Isbot. « —a =0va0 -m. Bundan a =a (mod m) kelib chigadi.

2°. Agar a va b butun sonlar uchun a=b (mod m) bo‘lsa, u holda b=a (mod m)
bo‘ladi.

Isbot. a=b (modm) berilgan. Demak, (a —b).m bo‘ladi. U holda (a —b) -'m yoki
(b —a) . mbo‘ladi. Bundan b =a (mod m) ligi kelib chigadi.

3% Agar a =b (mod m) va b =c (mod m) bo‘Isa, u holda a =c¢ (mod m) bo‘ladi.

Isbot. a=b (mod m) va b=c (modm) berilgan bo‘lsin. U holda (a —b) . mva (b -
). m bo‘ladi. Bundan ((a —b) + (b — c)). m yoki (a - c). m ligi kelib chigadi. Bu esa
a=c (mod m) ligini bildiradi.

4°, Taggoslamalarni hadma-had qo‘shish va ayirish mumkin, ya’ni agar
a=b (modm)vac=d(modm)bo‘lsa,uholdaa+c=b+d(modm)vaa-c=b-d
(mod m) bo‘ladi.

Isbot. Shartga ko‘ra (a — b). m va (c —d). m. U holda ((a — b)+ (c —d ). m yoki
((a+c) - (b +d)) -m larni hosil gilamiz. Bu esa a + c=b + d (mod m) ligini bildiradi.

Qaralayotgan xossaning ikkinchi qismi ham shunga o‘xshash isbotlanadi.

59 Agar a=b (mod m) va c=d (mod m) bo‘lsa, u holda a - c=b - d (modm) bo‘ladi,
ya’ni taqqoslamalarni hadma-had ko‘paytirish mumkin.

Isbot. Shartga ko‘ra (a—b) . mva (c —d) - m. Quyidagi tengliklar o‘rinli:
a-c-b-d=a-c—-c-b+c-b-b-d=c-(a—b)+b-(c—d).

(@-b) :m, (c —d) :mbo‘lgani uchun, (¢ - (a—>b) + b - (c —d)) - m ni hosil
gilamiz. Boshgacha aytganda, (a - ¢ —b - d) :myoki a - c=b - d (mod m) bo‘ladi.
6°. Taqqoslamaning ikkala tomonini har ganday butun songa ko‘paytirish mumkin.

Bunda taqqoslama saqglanadi.
Isbot. Shartga ko‘ra a=b (mod m). 1° — xossaga asosan ¢ = ¢ (mod m) ni hosil
gilamiz. U holda 5° -xossaga asosan a - c=b - ¢ (mod m) ni hosil gilamiz.
Tagqoslama __munosabatining  bo‘linish __alomatlarini _isbotlashda
go‘llanilishi.
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Ma’lumki, har bir natural sonni 0, 1, 2, ..., 9 - to‘qqizta ragamlar yordamida
yozish mumkin. Masalan, 327 sonini 300 + 20 + 7 yoki 3 - 100 + 2 - 10 + 7 ko‘rinishda
yozish mumkin, ya’ni 3 -10° +2-10 + 7.

Bundan keyin an, an-1, ..., a1, @ € {0, 1, ..., 9} ragamlaridan tuzilgan asan-1...
aiao natural sonni a,, an1, .. , a1, @ sonlar ko‘paytmasidan farqlash uchun

a,a,1 .- a;ao ko‘rinishda tasvirlaymiz.

an 10"+ any- 10" + ... + a1-10 + ao yigindi “ana, ; ... a;ay. Sonining o ‘nli
yoyilmasi deb ataladi.

1°. 2 ga bo‘linish alomati.

Teorema 3. Natural a soni 2 ga bo ‘linadi, agarda u juft ragami bilan tugasa.

Isbot. an- 10"+ any- 10" + ... +a;-10 + ap— a sonining o‘nli yoyilmasi bo‘Isin.
10", 10™, ..., 10 sonlari 2 gabo‘lingani uchun, a ning 2 ga bo‘linishi uchun ao ning
2 ga bo‘linishi zarur va yetarli bo‘ladi. Demak, ao - oxirgi ragam 0, 2, 4, 6 yoki 8
giymatlarni gabul giladi.

2°. 3 ga bo‘linish alomati.

Teorema 4. Natural a soni 3 ga bo ‘linadi, agarda raqamlari yig ‘indisi 3 ga
bo ‘linadigan sonni tashkil etsa.

Isbot. Quyidagi tagqoslamalarni garaylik:

1 =1 (mod 3)

10 =1 (mod 3)

10 2=1 (mod 3) (1)

10 "=1 (mod 3)

U holda

ap =ap (mod 3)

a; 10 =a; (mod 3)

.................. (2)

an1 - 10" = ay1 (mod 3)

an - 10 "=a, (mod 3)

(2) taggoslamalarni hadma-had qo‘shib, quyidagilarni hosil gilamiz:

an- 10"+ an.g - 10™ + .+ arrl0+ap=an+an1 + ... ta1 + ao(mod 3)
Hosil gilingan taqqoslamaning chap tomoni a soniga teng, o‘ng tomoni a sonini

tashkil etuvchi ragamlar yig‘indisidan iborat. U holda 1, 2 teoremalardan a : 3 bo ‘ladi,
faqat va fagat shu holdaki, agar a sonini tashkil etuvchi ragamlari yig‘indisi 3 ga
bo‘linsa.

3°. 4 ga bo‘linish alomati.
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Teorema 5. Agar berilgan sonning oxirgi ikki ragamidan hosil bo ‘Igan son 4 ga
bo ‘linsa, a natural soni ham 4 ga bo ‘linadi.

Isbot. @, 10"+ any- 10"t + ...+ a1-10 + aop — a natural sonining o‘nli yoyilmasi
bo‘lsin. Quyidagi tagqoslamalarni qaraylik:

1 =1 (mod 4)
10 =10 (mod 4)
10 2=0 (mod 4) X (3)

10 "=0 ( mod 4) )

Bu taggoslamalarning ikkala tomonini mos ravishda ag,ai, ..., an-1,an Sonlariga
ko‘paytirib, quyidagilarni hosil qilamiz:

ap=ap (mod 4)

N
a1 -10 =a1-10 (mod 4)

az - 10 %= 0 (mod 4) \ (4)
an-1 - 10™ =0 (mod 4)

an - 10"=0 (mod 4) /

(4) tagqoslamalarni hadma-had qo‘shib, quyidagilarni hosil gilamiz:
an- 10"+ an1- 10" + ...+ a1-10 + ap=a; -10 + ao(mod 4)
yoki a=a;a, (mod 4). Bundan esa 1 va 2 teoremalarga ko‘ra, 5-teoremaning isbotini
hosil gilamiz.

4°. 5 ga bo‘linish alomati.

Teorema 6. Natural a soni 5 ga bo ‘linadi, agarda uning oxiri 0 yoki 5 ragami
bilan tugasa.

Isbot. Quyidagi taggoslamalarni garaylik:

an- 10"+ ang- 10" + ...+ a;-10 =0 (mod 5) uay =a, (mod 5). Ularni hadma-had
qo‘shib, quyidagi tagqoslamani hosil gilamiz:

an- 10"+ a1+ 10 Lo+ ai+10 + aoan(mOd 5) .

Demak, son 5 ga faqat va faqat shu holda bo‘linadiki, agarda berilgan sonning
oxirgi ragami 5 ga bo‘linsa. Biroq barcha ragamlar orasida faqat O va 5 gina 5 ga
bo‘linadi.

59. 6 ga bo‘linish alomati.

Teorema 1. Agar natural soni ham 2 ga, ham 3 ga bo ‘linsa, u 6 ga bo ‘linadi.
Aksincha, agar natural son 6 ga bo ‘linsa, u 2 ga va 3 ga bo ‘linadi.

Isbot. a natural soni ham 2 ga, ham 3 ga bo‘linsin. U holda 2 va 3 lar o‘zaro tub
sonlar bo‘lgani uchun a soni ularning ko‘paytmasiga ham bo‘linadi, ya’ni a . 6.
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Aksincha, agar a : 6 bo‘lsa, u holda shunday g butun soni mavjudki, a = 6 - ¢g
bo‘ladi. Ravshanki, (6 - ¢) -2 va (6 - ¢) : 3. Shuning uchun a soni 2 ga ham, 3 ga ham
bo‘linadi.

6°. 8 ga bo‘linish alomati.

Teorema 8. Agar a natural sonining oxirgi uchta ragamidan hosil bo ‘Igan son 8
ga bo ‘linsa, a natural soni ham 8 ga bo ‘linadli.

Isbot. an- 10"+ anq- 10™ + ...+ a;-10 + ap — a natural sonining o‘nli yoyilmasi
bo‘lsin.

1000 =0 (mod 8) taqqoslama o‘rinli. Demak, an* 10"+ an1- 10" +...+ a3-103
=0 (mod 8). Bundan quyidagi taggoslamani hosil gilamiz:

an 10"+ an.g - 10™ + .+ arr10 +ag=ay 102+ a;-10 + ao(mOd 8).

Shuning uchun, a=a,a,a, (mod 8) bo‘ladi. Shunday qilib, a soni 8 ga bo‘linadi
fagat va fagat shu holdaki, agarda a,a;a, son 8 ga bo‘linsa.

Shunga o‘xshash, quyidagi bo‘linish alomatlarini isbotlash mumkin.

7°. 9 ga bo‘linish alomati.

Teorema 9. Natural a soni 9 ga bo linadi, agarda ragamlari yig ‘indisi 9 ga
bo ‘linadigan sonni tashkil etsa.

8°. 10 ga bo‘linish alomati.

Teorema 10. Natural a soni 10 ga bo ‘linadi, agarda uning oxiri 0 ragami bilan
tugasa.

90, 11 ga bo‘linish alomati.

Teorema 11. Natural a soni 11 ga bo‘linadi, agar toq o ‘rindagi ragamlar

vig ‘indisi bilan juft o ‘rindagi ragamlar yig ‘indisining ayirmasi 11 ga bo ‘linsa.

Misol 1. 1031305 soni 11 ga bo‘linadi.

Hagqiqatdan, toq o‘rindagi raqamlari yig‘indisi 1 + 3 + 3 + 5 = 12 ga teng, juft
o‘rindagi raqamlari yig‘indisi esa 0 + 1 + 0 = 1 ga teng. Ularning ayirmasi
12 -1 =11-11ga bo‘linadi.

Misol 2. 132582 soni 3 ga bo‘linadi, lekin 9 ga bo‘linmaydi.

Haqiqatdan, berilgan sonning ragamlari yig‘indisi 1 + 3+ 2 + 5+ 8 + 2 = 21.
21 soni 3 ga bo‘linadi, lekin 9 ga bo‘linmaydi. Shuning uchun 132582 soni 3 ga
bo‘linadi, lekin 9 ga bo‘linmaydi.

Butun sonlar. Natural sonlar to ‘plamiga 0 sonini qo ‘shib, biz No = {0, 1, 2, ...}
to ‘plamini olamiz - bu barcha manfiy bo ‘Imagan butun sonlar to ‘plami deb ataladi. No

to ‘plamni natural sonlarga qarama-qarshi bo ‘Igan barcha sonlarni go ‘shish orqali
kengaytiramiz. Natijada quyidagi to ‘plamni hosil gilamiz:

{...,-3,-2,-1,0, 1, 2,3, ... ..

Bu to ‘plam barcha butun sonlar to ‘plami deb ataladi va Z bilan belgilanadi.
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Geometrik nuqtai nazardan butun sonlarni to‘g‘ri chiziqgda quyidagicha
iIfodalash mumkin. Biror | to‘g‘ri chizigda biz O nuqgtani ixtiyoriy tanlaymiz va uni
"boshlang‘ich" nuqta deb ataymiz. O nugtadan | chizigning o‘ngdagi yo‘nalishini
musbat va O nugtadan | chizigning chap tomonidagi yo‘nalishni manfiy demiz. O
nuqtaning o‘ng tomonida biror A nugtani ham belgilaymiz va OA kesmani birlik kesma
deb ataymiz. To‘g‘ri chizigdagi butun sonlarni quyidagicha belgilaymiz: musbat n
sonni belgilash uchun O nugtadan n marta musbat yo‘nalishda OA kesmani qo‘yamiz.
Hosil bo‘lgan kesmaning o‘ng uchi n soniga to‘g‘ri keladi. — n sonini belgilash uchun
O nuqtadan manfiy yo‘nalishda OA kesmani n marta qo‘yamiz. Hosil bo‘lgan
kesmaning chap uchi - n soniga to‘g‘ri keladi. 0 sonini O nuqta bilan mos qo‘yamiz.
Natijada barcha butun sonlar belgilangan to‘g‘ri chizigni hosil gilamiz.

o A

— T T *
3200 123
Boshlang ‘ich nuqtasi, musbat yo ‘nalish va birlik kesmalar tanlangan chizig

sonlar o ‘qi deyiladi.

Ratsional sonlar. S , p - butun son, g - natural son, gisgarmaydigan kasr

ko ‘rinishda ifodalanishi mumkin bo ‘Igan sonlarga ratsional sonlar deyiladi. Musbat

ratsional son %, m va Nn- natural sonlar, sonlar o ‘qida C nuqta bilan ifodalanishi

mumkin, uni quyidagicha hosil qilamiz: OA kesmani n ta teng gismlarga bo ‘lamiz,
so ‘ngra sonlar o ‘qining musbat yo ‘nalishida O nuqtadan m ta shunday qismlarni

ajratamiz. Oxirgi kesmaning o ‘ng uchi % soniga to ‘g ri keladi. Xuddi shunday, - %

manfiy ratsional sonni tasvirlash mumkin, O nugtadan m marta chapga uzunligi %

bo ‘Igan kesmani qo ‘yish keratk.

Shunday qilib, sonlar o‘qidadagi har bir ratsional soniga yagona nuqta mos
kelar ekan.

%va% ratsional sonlari teng hisoblanadi, agarda a -d = b- ¢ bo‘lsa.
Hagigatdan, agar a d = b-c bolsa, u holda 2 = £2 = 2€ = £ poJadi.
b  bd bd d
Ratsional sonlar to‘plamida qo‘shish, ko‘paytirish, ayirish va bo‘lish (nolga
bo‘lishdan tashqari) amallarini bajarish mumkin. Ushbu amallar ganday aniglanishini
eslatamiz:

1. % va IE ratsional sonlar yig‘indisi quyidagi formula bo‘yicha aniqlanadi:
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m k m-l+n-k
_+_ -

n | n-l

2. % va IE ratsional sonlar ko‘paytmasi quyidagi formula bo‘yicha aniglanadi:

m k _mk
n 1 nl '

4 3 12 12
5 35 15 5
6 4.6 24 8°
Qo‘shish va ko‘paytirish amallari quyidagi xossalarga ega:
1.0 +% = IE +% - qo‘shishning kommutativlik qonuni.
m k p_m
n I g n

3
Misol 3. —= ii 3+4_

Misol 4

.l>|oo

+( + p) - qo‘shishning assotsiativlik qonuni.

gonuni.

Ratsional sonlarni ayirish amali quyidagi formula bo‘yicha aniqlanadi:
m k ml-nk

n | N n-l

% ratsional sonini IE ratsional soniga bo‘lish amali quyidagicha aniqlanadi:

m_k
n 1

= ml
= —-, buyerda k=0.

7 5
. 14-5 9
MISOI5.Q—4=?=£.

7 15 _ 723 _ 161

Misol 6. —: — = = )
11 23 11-15 165

O‘nli kasrlar. S’ = 0 ko rinishdagi har qanday kasr, bu yerda p va q butun

sonlar, oddiy kasr deyiladi. *ag,a; a,as... ko rinishdagi har ganday son o ‘nli kasr

deyiladi,bu yerda ay, a4, a,, as, ... - gandaydir ragamlar. Agar o ‘nli kasr yozuvida
chekli sonli ragamlar ishtirok etsa, masalan, 2,3454, u holda u chekli o ‘nli kasr
deyiladi.

Aks holda, o ‘nli kasr cheksiz deyiladi. Onli kasr yozuvida verguldan keyin

ma’lum bir ragam yoki raqgamlar guruhi cheksiz ko ‘p marta takrorlanadigan o ‘nli kasr
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cheksiz davriy o ‘nli kasr deyiladi. Bunda, takrorlanuvchi ragam yoki ragamlar guruhi
cheksiz davriy o ‘nli kasrninng davri deb ataladi. Agar cheksiz o ‘nli kasr yozuvida
takrorlanuvchi ragam yoki ragamlar guruhi bo ‘Imasa, bunday o ‘nli kasr cheksiz

davriy bo ‘Imagan o ‘nli kasr deyiladi.

s ratsional sonini o‘nli kasr ko‘rinishiga keltirish uchun kasrning suratini

uning maxrajiga bo‘lish kerak. Natijada biz chekli yoki cheksiz o‘nli kasrni hosil
gilamiz.

Misol 7. g sonini o‘nli kasr ko‘rinishiga keltiring.

Misol 8. % va g sonlarini o‘nli kasr ko‘rinishiga keltiring.

Quyidagi ifodalarni hosil gilamiz:

°= 0,625 =0,625000 . . .

8

2=0,714285714285 . . .

7
17

—=0,77272.. ...
22

7-misolda biz chekli o‘nli kasrni hosil qildik. Belgilab o‘tamizki, uni davri 0
ga teng bo‘lgan cheksiz davriy o‘nli kasr sifatida ham gqarash mumkin. 8-misolda davri
mos ravishda 714285 va 72 larga teng cheksiz davriy o‘nli kasrlarni hosil qildik.

Agar davri verguldan so‘ng birdan boshlansa ( masalan 0,714285714285. .. ), u
holda uni sof davriy kasr deb ataymiz. Aks holda (masalan, 0,77272. . .), aralash davriy
kasr deb ataymiz.

Teorema 12. S - musbat q maxrajli qisqarmas kasr bo ‘Isin. g ning kanonik

yoyilmasi fagat 2 va 5 sonlarning darajalaridan iborat bo ‘Isin, ya’'ni q = 2° - 5, bu

yerda s, teNo. U holda g ni chekli o nli kasr ko rinishda tasvirlash mumkin.

Isbot. Hagigatdan,
p_ p _ p2t5° _ p2tsS

C e
¢ = Tt = prtss = 1o chekli o‘nli kasr.

Butun p sonni q natural soniga bo‘lishda har bir bo‘linish bosqichi o‘zining
qoldig‘iga keltiriladi. Bu qoldiqlar qanchalik turlicha bo‘lmasin, ularning hech biri q
dan katta bo‘lishi mumkin emas. Shuning uchun, ma’lum bir qadamdan so‘ng,
qoldiqlar takrorlana boshlaydi va bu bo‘linmaning davriyligiga olib keladi. Shuning

uchun, g ga bo‘lishda, davriy o‘nli kasrni hosil gilamiz. Shunday qilib, har ganday S

ratsional son cheksiz davriy o‘nli kasr sifatida ifodalanishi mumkin.
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Teskari tasdiq ham o‘rinli: har ganday davriy o‘nli kasr oddiy kasr sifatida
ifodalanishi mumkin, boshqacha aytganda, har qanday davriy o‘nli kasr ratsional
sondir.

Misol 9. 0,231231. .. davriy o‘nli kasrni oddiy kasr ko‘rinishida tasvirlang.

Yechish. Berilgan davriy o‘nli kasrni x orqali belgilaylik, ya’ni

x =0,231231. .. (5)

Bu son 231 ga teng davrga ega. (5) ning ikkala tomonini 1000 ga ko‘paytirib,

quyidagini hosil gilamiz
1000 x = 231, 231231 ... (6)
(6) va (5) tengliklarni hadma-had ayirib, quyidagini hosil gilamiz
999 x = 231.

Bundan esa x = % ga ega bo‘lamiz.

Misol 10. 3,73232 . . . aralash davriy kasrni oddiy kasrga keltiring.
Yechish. x = 3,73232. .. bo‘lsin. U holda

10x=37,3232...(7)

1000 x = 3732,3232. .. (8)

(8) dan (7)) tenglikni ayirib, 990 x = 3695 ni hosil gilamiz. Bundan

_ 3695_ 725

"~ 990 990
Davriy o‘nli kasrlarni oddiy kasrlarga keltirishning boshqa usullari ham mavjud.

Misol 11. 12,73535 . . . Bni oddiy kasrga keltiring.
Yechish.

35
) s T — —_— — — )

10 10 10 990 990

Irratsional sonlar. Oldingi bo‘limda biz har bir ratsional son sonlar o‘qidagi
bitta nuqtaga mos kelishini ko‘rsatdik. Teskari masala qiziq, ya’ni: sonlar o‘qining har
bir nuqtasiga ma’lum bir ratsional son mos keladimi? Ma’lum bo‘lishicha, sonlar
o‘qida ratsional sonlarga mos kelmaydigan nuqtalar ham mavjud.

Teorema 13. p- tub son bo ‘Isin. U holda kvadrati p ga teng bo ‘Igan ratsional son
mavjud emas.

Faraz qgilaylik, '::—22 =p, EKUB(m, n) = 1 bo‘ladigan % ratsional soni mavjud
bo‘lsin. U holda m? = p - n? bo‘ladi. Demak, m?; p. Bundan m: p ni hosil gilamiz.
Demak, m = p - g va p - n?> = p? - g bo‘ladigan ( butun soni mavjud. Hosil bo‘lgan
tenglikning ikkala tomonini p ga gisqartirib, n? = p - ¢ ni hosil gilamiz. U holda n%:p
bo‘ladi, ya’ni n: p. Shunday qilib, p - m va n sonlarning umumiy bo‘luvchisi ekan. Bu
esa EKUB(m, n) = 1 shartiga ziddir.
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Xulosa. \/5 ko ‘rinishidagi sonlar, bu yerda p — tub son, ratsional son
hisoblanmaydi.
Tub sonlar to‘plami cheksizdir. Shuning uchun \/E ko‘rinishdagi ratsional

bo‘lmagan cheksiz sonlar to‘plami mavjud. Geometrik jihatdan \/E uzunlikdagi

kesmalarni quyidagicha ifodalash mumkin. Tekslikda katetlari uzunligi / bo‘lgan teng
yonli to‘g‘ri burchakli uchburchak quramiz. Unda bu uchburchak gipotenuzasining

uzunligi V2 ga teng bo‘ladi. v/2 soni ratsional son emas. Endi katetlari uzunligi V2 va
I bo‘lgan to‘g‘ri burchakli uchburchak yasaymiz. Bunday uchburchak

gipotenuzasining uzunligi V3 ga teng bo‘ladi va ~ hokazo. Shunday
qilib, har ganday p tub son uchun uzunligi \/5 ga teng bo‘lgan kesmani qurish mumkin
ekan.

Yuqoridagi mulohazalarga ko‘ra, ratsional sonlarning o‘ziga xos xususiyati
shundaki, ularni davriy o‘nli kasrlar sifatida ifodalash mumkin. Sonlar o‘qidagi
ratsional sonning tasviri bo‘lmagan nuqtalarga irratsional sonlar deb ataladigan cheksiz
davriy bo‘lmagan o‘nli kasrlar mos keladi. Masalan, cheksiz davriy bo‘lmagan o‘nli

kasrlar: V2 = 1,4142. . ., n = 3,1415. . . — irratsional sonlar hisoblanadi.

Barcha ratsional va irratsional sonlar to‘plami, ta’rifiga ko‘ra, haqiqiy sonlar
to‘plamini tashkil giladi. Shunday qilib, barcha haqiqiy sonlar to‘plami barcha davriy
o‘nli kasrlardan va barcha cheksiz davriy bo‘lmagan o‘nli kasrlardan iborat ekan.

Irratsional sonlarni taggoslash._z soni.

Agar AB kesma CD kesmani butun songa teng marta goplasa AB kesma CD
kesmaning o‘lchovi deb ataladi. AB kesma CD va EF kesmalari uchun umumiy o‘Ichov
deb ataladi, agar AB ikkala kesma uchun ham o‘lchov bo‘lsa.

Misol 12. Rasmda CD va EF kesmalari uchun umumiy o‘lchov hisoblanadigan
AB kesma tasvirlangan.

A e—eB Co—eo—eDEF o ° ° °
12-misolda o‘lchov birligi sifatida AB kesmani olamiz, uning uzunligini
| AB | bilan belgilaymiz va / ga tenglaymiz. U holda | CD | = 2, | EF' | = 3 bo‘ladi va

bu kesmalar uzunliklarining nisbati % = %| ratsional son bilan ifodalanadi.
Umumiy o‘Ichovga ega bo‘lgan kesmalarni mutanosib, aks holda nomutanosib

deb ataymiz.
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CD va EF mutanosib kesmalar va AB kesma ularning o‘Ichovi bo‘lsin. Faraz
gilaylik, AB kesma CD va EF kesmalarida mos ravishda n va m marta yotadi. U holda

EF va CD kesmalari uzunliklarining nisbati % ratsional son bilan ifodalanadi.
Shuning uchun mutanosib kesmalar uzunliklarining nisbati har doim ratsional
sondir. Ammo barcha kesmalar ham mutanosib hisoblanavermaydi.

Misol 13. Har ganday kvadratning diagonali uning tomoniga mutonosib emas.
Hagigatdan, aks holda 4C va AB kesma uzunliklarining

nisbati ratsional son bo‘lgan bo‘lar edi. Lekin AC? = 24B? D C
bo‘lgani uchun % = /2 bo‘ladi. Ma’lumki /2 ratsional J,f’ﬁ
son hisoblanmaydi. Shuning uchun AC va AB kesmalar -
mutanosib emas. A B

Har bir ratsional son davriy o‘nli kasr bilan
ifodalanganligi va 1-bandda ishotlangan teoremadan kelib chigadiki, +/2 ratsional son

emas, demak, v2 davriy o‘nli kasr bilan ifodalanmaydi. Misol sifatida V2 sonidan
foydalanib, biz irratsional sonlarni o‘nli kasrlar sifatida ganday tasvirlashni
ko‘rsatamiz.

o A B

Uzunligi 2 ga teng bo‘lgan OB kesmani olamiz:

12< 2< 2%2dan 1 <v2< 2 kelib chigadi. Demak, v2 4B kesmada yotadi. 4B
kesmani 10 ta teng qismlarga bo‘lamiz. U holda quyidagiga ega bo‘lamiz:

A A1 B B
-+

o L2 I3 14 15 1Le 17 L& 19 2
1,42<2< 1,52 yoki 1,4 <2 < 1,5 ligini tekshrish qiyin emas. Demak, v2 sonini
tasvirlovchi nuqta A4;B; kesmada yotadi. Xuddi shu tarzda 4;B; kesmani teng qismlarga
bo‘linishini takrorlaymiz va quyidagiga ega bo‘lamiz:

Aj Az B B
. . . . . . . . . . .
14 147 142 143 144 145 146 147 148 149 15

Mos kesmalarning bo‘linishini davom ettirsak, quyidagi tengsizliklarga ega bo‘lamiz:
1,41 <v2< 1,42;
1,414 <y/2< 1,415;
1,4142 <2< 1,4143;

https://t.me/Erus_uz Multidisciplinary Scientific Journal June, 2024 180



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 3| SPECIAL ISSUE 5 | 2024

Bu jarayonni cheksiz ko‘p marta davom ettirish mumkin, chunki aks holda v/2
soni ratsional sonlardan biriga to‘g ri kelgan bo‘lar edi. v2 sonining taxminiy giymati
sifatida kami bilan 1; 1,4; 1,41; 1,414; 1,4142 va h.o. sonlarini va ortig‘i bilan 2; 1,5;
1,42; 1,415; 1,4143 va h.o. sonlarini olish mumkin. Shunday qilib,

V2=1,4142 . ..

Agar Ikki musbat irratsional sonlarning mos keladigan o‘nli xonadagi
raqamlari bir xil bo‘lsa, ular teng deyiladi. Shubhasiz, agar ikkita irratsional son teng
bo‘lmasa, ularning mos o‘rindagi kamida bitta o‘nlik xonadagi ragamlari teng emas.
Masalan, 1,41... soni 1,42... soniga teng emas.

O‘zaro teng bo‘lmagan « va f irratsional sonlarni ko‘rib chigaylik. Agar bu
sonlarning butun qismlari teng bo‘lmasa, u holda butun qismi katta bo‘lgan son katta
bo‘ladi. Masalan, 2,47... > 1,41 .... Agar butun gismlari teng bo‘lsa, verguldan keyingi
birinchi o‘nli ragamlar taqgoslanadi. Kattaroq son verguldan keyingi birinchi o‘nli
ragami katta bo‘lgan sondir. Agar bu ragamlar ham teng bo‘lsa, keyingi o‘nli ragamlar
tagqoslanadi va hokazo. Masalan,

3,7123... > 3,7034... ; 100,3371... > 100,3368... .

Eslatib o‘tamiz, sonlar o°qi deb, koordinata boshi O, o‘lchov masshtabi hamda
yo‘nalishi tanlangan ixtiyoriy chiziqqa aytiladi. Ratsional sonlar holatiga o‘xshab, har
bir haqiqiy songa sonlar o‘qidagi biror nuqtani mos qo‘yish mumkin.

Agar « biror musbat haqiqiy son bo‘lsa, u holda unga O nuqtadan o‘ngda « birlik
masofada joylashgan A nugtani, -« soniga esa O koordinata boshidan A nugtaga
nisbatan simmetrik bo‘lgan A’ nuqtani belgilaymiz.. Masalan, agar o = 1,4125... -
irratsional son bo‘lsa, u holda

l<a<?;

1l4<a<l15;

141 < a<1,42 vah.o.
Ko‘rinib turibdiki, bu holda A nuqgta 1; 1,4 ; 1,41; ... sonlariga mos keladigan
nugtalardan o‘ng tomonida va 2; 1,5; 1,42 ; ... sonlariga mos keladigan nuqtalardan
chap tomonida yotadi.

Ko‘rinib turibdiki, bu shartlar ¢ = 1,4125 ... haqiqiy (irratsional) son
geometrik tasviri sifatida qaraladigan sonlar o‘qidagi yagona A nuqtani belgilaydi.
Shuning uchun har bir haqiqiy son sonlar o‘qidagi bitta nuqtaga, ya’ni uning geometrik
tasviriga mos keladi (turli sonlarga sonlar o‘qidagi turli nuqtalar mos keladi).

Teskari tasdiq ham o‘rinli: sonlar o‘qining har bir nuqtasiga qandaydir haqiqiy
son mos keladi. Agar bu nugtani ifodalovchi kesma birlik kesma bilan mutanosib
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bo‘lsa, u holda bu nuqtaga ratsional son mos keladi. Aks holda, nuqtaga irratsional son
mos keladi.

Shuningdek, quyidagini ham ta’kidlab o‘tamiz. Ma’lumki, L aylana
uzunligining uning d diametriga nisbati diametr uzunligiga bog‘liq emas. Bu nisbat
o‘zgarmas sondir. Uni 7t (1 = 3,1415926...) bilan belgilaymiz. Bu son cheksiz davriy
bo‘lmagan o‘nli kasr, ya’ni irratsional son ekanligini ko‘rsatish mumkin.

Hagqiqiy sonlar ustida arifmetik amallar. «, S - haqiqiy sonlar bo‘lsin.
Agar ikkalasi ham ratsional bo‘lsa, ularni qo‘shish ratsional sonlarni qo‘shish
qoidasiga muvofiq amalga oshiriladi. Agar bu sonlardan biri (yoki ikkalasi ham)

irratsional bo‘lsa, ularning yig‘indisi & + £ bilan belgilanadigan haqiqiy son bo‘lib,
bu yig‘indi usbu sonlarning kami bilan olingan mos kasr qismlarining barcha
yig‘indilaridan katta va ortig‘i bilan olingan mos kasr gismlarining yig‘indisidan
kichikdir..

Misol 14. § ++/3 yig‘indining verguldan keyingi uchinchi ragamigacha
aniqlikdagi o‘nli taqribiy qiymatini toping.
Yechish. % va v/3 sonlarining o‘nli taqribiy qiymatlarini yozamiz:
0<§<1;1<\/§<2;

0,3 <%< 04:17<J3<18:

0,33 <§< 0,34:1,73<\3< 174"
0,333 <§< 0,334 :1.732 <y/3<1733:

U holda

1

(0+1)<§+\/§<(1+2);

1

(03+17)<c+ V3< (0,4 +18);
1

(0,33 + 1,73) <§ + \/§< (0,34 + 1,74) :
(0333 +1,732) <; +/3< (0334 + 1,733) ;

yoki
1 <§+ V3<3:

2 <§ ++/3<2.2;
2,06 < +3<2,08;
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2.065 <§ ++/3< 2,067 :

Haqiqiy sonlarni qo‘shish amali kommutativlik va assotsiativlik qonunlarini

ganoatlantiradi:
1°. Agar o, 8- haqiqiy sonlar bo‘lsa, u holda a + f= S+ «;
2° . Agar a, 3, y- haqiqiy sonlar bo‘lsa, uholda (a+ ) + y= a+ (B+ y).

a , [ haqgiqiy sonlar ayirmasi deb shunday y haqiqgiy soniga aytiladiki, g+ y
= o bo‘ladi. Boshgacha aytganda, « va g ikki sonning ayirmasi « + (-£) ko rinishdagi
yig'indiga teng bo'lib, u « - £ bilan belgilanadi.

Misol 15. a=+/3, = %bo‘lsin. V3va- % sonlarining o‘nli tagribiy qiymatlaridan
foydalanamiz. U holda
-1<-§<o;1<\/§<2;

S04 < -§< 203:17</3<18":
-0,34 < -§< -0,33:173<V3<174:
-0,334 < -§< -0,333:1,732 <v/3< 1,733 :

Mos tengsizliklarni hadma-had qo‘shib, quyidagiga ega bo‘lamiz:
0<V3-2<2;
13<V3-2<15;

1,39 <v3 - §< 141

1

1,398 <v/3 - $< 1,400 ;

a , B - haqiqiy sonlar bo‘lsin. Agar ikkala son ham ratsional bo‘lsa, unda
ularning ko‘paytmasi ratsional sonlarni ko‘paytirish qoidalari bilan aniglanadi.

a va fmusbat haqiqiy sonlar bo‘lsin va bu sonlardan kamida bittasi irratsional
son bo‘lsin. U holda ularning ko‘paytmasi ushbu sonlarning kami bilan olingan mos
o‘nli taqribiy qiymatlarining barcha ko‘paytmalaridan katta va ortig‘i bilan olingan
mos o‘nli taqribiy giymatlarining barcha ko‘paytmalaridan kichik bo‘lgan hagiqiy son
sifatida gabul gilinadi.

Misol 16. o =3, f = g berilgan bo‘Isin. \/§§ hagigiy son quyidagi
tengsizliklarni ganoatlantirishini tekshirish giyin emas:

0-1<V3.2<12;
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03-17<V3- §< 04-18:
033-173<V3- §< 034-174:

0,333 -1,732 <3 - §< 0,334 1,733 :

yoki

O<§<2;

0,51 <“3—§< 0,72

0,5709 <“3—§< 05916 :

0576756 <§< 0578822

Agar a yoki fhaqiqiy sonlardan kamida bittasi nolga teng bo‘lsa, u holda «-f
= 0 bo‘ladi. Agar bu sonlardan biri, masalan, a< 0 bo‘lsa, u holda -a> 0 bo‘ladi va
a-f - ko‘paytma yuqoridagi kabi aniglanadi. U holda

ap=-(-ap).

Agar a va f haqiqiy sonlarning ikkalasi ham manfiy bo‘lsa, u holda «-f
ko‘paytma - va -f musbat sonlarning ko‘paytmasi kabi aniqlanadi, ya’ni

ap=(-a)-(-5).
Haqiqiy sonlar ko‘paytmasi amali kommutativlik va assotsiativlik qonunlarini
ham ganoatlantiradi:

1°. Agar «, 8- hagiqiy sonlar bo‘lsa, u holda a8 = B-«;
2°. Agar «, 3, v - haqiqiy sonlar bo‘lsa, u holda (a-f) -¥= a-(87) .

Bundan tashqari, haqiqiy sonlar ko‘paytmasining qo‘shish amaliga nisbatan
ditributivlik gonunini ham ganoatlantiradi:

3% Agar «, 3, - haqiqiy sonlar bo‘lsa, u holda a- (B+ ) = a-f+ a-y.
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o va ﬂ sonlari o‘zaro teskari sonlar deyiladi, agar a-f = 1 bo‘lsa,. £ soniga
teskari sonm 2 hilan belgilaymiz. « hagiqgiy sonni g, = 0 haqiqiy songa bo‘lishdan

hosil bo‘lgan a : [ bo‘linmani, f-y= a tenglikni ganoatlantiradigan,  hagiqiy son
deb ataymiz. Boshgacha gilib aytganda, « ni £ ga bo‘lishdan hosil bo‘lgan bo‘linma -

bu ava % sonlarining ko‘paytmasidir.

Misol 18. & = V2 va = /5 berilgan bo‘Isin. U holda

14<a<15:;22<p<23;
1,41 <a< 1,42 ;2,23 << 2,24 ;
1,414 <a< 1,415; 2,236 <5< 2,237 ;

Bundan

1 1 1 1 1
il i 14—<q-=<15 —;
23 B 22 2,3 B 2,2

<o 141—<a —< 142 >

224 B 2,23’ 23"’
1 1 1
—<
2,237 B 2,236’ 2,236’

.................................................. hosil gilamiz.
Shunday qilib, 0,6320 < o : < 10,6328 .

Son_tushunchasining rivojlanishi. Son tushunchasi turli predmetlar bilan
ishlashda insonning tabiiy ehtiyojlaridan kelib chiggan. Predmetlar sonini aniglash
uchun ularni hisoblash kerak bo‘lgan. Predmetlarni sanashda natural sonlar deb

ataluvchi 1, 2, 3, 4, . . . sonlar paydo bo‘ldi. Predmetlarni sanashdan tashqari, ularni
o‘lchash ham talab qilinar edi. O‘lchov natijalari ko‘pincha kasrlar sifatida ifodalanadi.
m

o (m, neN) ko‘rinishdagi musbat kasrlar shunday paydo bo‘ldi. Masalan, agar AB

kesmani har biri CD birlik kesmaning n - chi gismiga teng bo‘lgan m ta kesmalarga
bo‘lish mumkin bo‘lsa, u holda AB kesmaning uzunligi % kasr sifatida ifodalanadi.

Keyinchalik nazariy xarakterdagi turli ehtiyojlar paydo bo‘la boshladi. Masalan,
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ayirish amalini bajara olish uchun nol va manfiy sonlar zarur bo‘lib qoldi (dastlab
manfiy sonlar miloddan avvalgi I1-asrda Xitoy matematiklarining asarlarida uchraydi).

Matematikaga manfiy sonlar va nol kiritilgach, barcha ratsional sonlar bilan
ishlash mumkin bo‘ldi. Har ganday kesmaning uzunligi musbat ratsional son
yordamida har ganday aniglik darajasi bilan ifodalanishi mumkin. Ammo nazariy
tadqiqotlarda shunday kesmalar paydo bo‘ldiki, ularning uzunligi ratsional sonlar bilan
ifodalanmaydi. Masalan, tomoni 1 ga teng kvadrat diagonalining uzunligi ratsional son
bilan ifodalanmaydi. Shu sababli, ratsional sonlar to‘plamini unga V2, V3 va h.o.
irratsional deb ataladigan yangi sonlarni qo‘shish orqgali kengaytirish zarurati paydo
bo‘ldi. Barcha ratsional va irratsional sonlar birgalikda haqiqiy sonlar to‘plamini

tashkil giladi.

Agar N - barcha natural sonlar to‘plami, Z - barcha butun sonlar to‘plami, Q -
barcha ratsional sonlar to‘plami, J - barcha irratsional sonlar to‘plami, R - barcha
haqiqiy sonlar to‘plami bo‘lsa, u holda quyidagi munosabatlar o‘rinli bo‘ladi:

NcZcQcRvalcR,

Ularni quyidagi diagramma orqali ko ‘rsatish mumkin:
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ABSTRACT
This paper comprehensively analyzes reactive power compensation in systems
incorporating DC generators. While DC generators inherently do not produce reactive
power, their integration with AC systems necessitates effective reactive power
management. Various compensation methods, including capacitor banks, synchronous
condensers, and power electronic converters, are explored to enhance system stability
and efficiency. Simulation results and practical implementations are discussed to

provide insights into optimal strategies for reactive power compensation.

Introduction

Reactive power is essential for the stability and efficiency of AC power systems,
as it helps maintain voltage levels necessary for the operation of inductive loads. DC
generators, however, do not produce reactive power. This discrepancy necessitates

effective reactive power compensation strategies when integrated with AC systems.
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This paper investigates the theoretical and practical aspects of reactive power
compensation for DC generators.

Theoretical Background

1 Reactive Power in AC Systems: Reactive power (measured in VARSs) is
required to maintain the voltage levels across AC networks. It is generated by
capacitors and consumed by inductive loads such as motors and transformers.

2 DC Generators and Reactive Power: DC generators produce only real
power. Managing reactive power becomes critical to ensure stability and efficiency

when DC systems interface with AC systems via inverters or converters.

DC GENERATOR

_BRUSH__

ARMATURE _ | CoMMUTATOR

'SEALED BALL |
BEARING |

| FRAME OR YOKE
l_PPEs!QE_

Methods of Reactive Power Compensation

1 Capacitor Banks: Capacitor banks provide leading reactive power,
compensating for the lagging reactive power drawn by inductive loads. They are cost-
effective and widely used but have limitations in dynamic response.

2 Synchronous Condensers: Synchronous condensers are synchronous
machines that operate without a mechanical load. By adjusting their excitation, they
can absorb or generate reactive power, offering dynamic compensation but at higher

costs and complexity.
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3 Static VAR Compensators (SVC): SVCs use power electronics to provide
dynamic reactive power compensation. They offer rapid response to changes in load
conditions, enhancing voltage stability and system reliability.

4 Power Electronic Converters: In systems with DC generators connected to
AC grids, power electronic converters (e.g., inverters) can be controlled to manage
reactive power flow effectively. Advanced control algorithms can optimize
compensation, improving overall system performance.

Analysis of Reactive Power Compensation Strategies

Capacitor Banks: Capacitor banks are effective for steady-state reactive power
compensation but may struggle with rapid load variations. Their static nature limits
their adaptability in dynamic environments.

Synchronous Condensers: Synchronous condensers offer more flexibility than
capacitor banks. Their ability to dynamically adjust reactive power output makes them
suitable for systems with fluctuating reactive power demands.

Static VAR Compensators: SVCs provide a balanced approach, combining the
rapid response of power electronics with the ability to handle significant variations in
reactive power. They are particularly effective in systems with frequent load changes.

Power Electronic Converters: Power electronic converters provide the most
precise control over reactive power, making them ideal for interfacing DC generators
with AC grids. Advanced control strategies can minimize reactive power exchange,
enhancing system efficiency.

Case Studies and Practical Implementations

Industrial Applications: Case studies from industrial settings illustrate the
implementation of various reactive power compensation strategies. For instance, a
manufacturing plant using DC generators for certain processes employs SVCs to
maintain voltage stability and reduce energy costs.

Simulation Results: Simulation studies compare the performance of different
compensation methods. Results show that power electronic converters offer superior

control and adaptability, followed by SVCs and synchronous condensers.
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Conclusion

Reactive power compensation is crucial for the effective integration of DC
generators into AC systems. Capacitor banks, synchronous condensers, SVCs, and
power electronic converters each offer unique advantages and challenges. Selecting the
appropriate strategy depends on the specific requirements of the system, including load
variability and cost considerations. Future research should focus on advanced control
algorithms and hybrid solutions to optimize reactive power management.

Future Work

Further studies should explore the integration of emerging technologies such as
grid-forming inverters and machine-learning algorithms for real-time reactive power
management in hybrid AC-DC systems. Investigating the economic implications and
lifecycle costs of different compensation strategies will also provide valuable insights

for decision-makers.
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Annotatsiya. Maqolada chimgirgarsiz pluglar bilan ishlov berishda begona
o‘tlar to‘lig yo‘golmasligi tuproq bilan aralashib ketishi, va pastki gatlamga
tushmasligi, tuproq palahsasi yaxshi deformatsiyaga uchramasligini yaxshilashga
garatilgan chimgirgarli plug bo ‘yicha ma’lumotlar keltirilgan.

Kalit so“zlar: Plug, chimgirgar, deformatsiya, begona o ‘tlar, fraksiya, tuproq

palahsasi, hujum burchagi, engashish burchak, shudgor, frontal plug, gamrov kenglik.

Kirish. Plug bilan yerga ishlov berishdan asosiy maqgsad tuprog gatlamini
ag‘darish hisobiga begona o‘tlarni chuqur ko‘mib yuqotish hisoblanadi. Bundan
tashqari, ag‘darilayotgan tuproqg palahsa o‘ta murakkab shakldagi plug korpusi sirti
bo‘ylab yuqoriga ko‘tarilayotganda uzluksiz deformatsiyalanishi tufayli maydalanadi,
yumshatiladi. Begona o‘tlarni yuqotish palahsani ag‘darish darajasiga bog‘ligdir.

Texnologik ish jarayoni. Ag‘darilgan palahsani shudgor tubiga engashish
burchagi o ning miqdori, ag‘darish darajasini baholaydigan ko‘rsatgich hisoblanadi.
Doimo, palahsani to‘ligroq ag‘darishni amalga oshirishga intilish kerak. Engashish
burchagi o ganchalik kichik bo‘lsa, ag‘darish to‘lig bo‘lgan bo‘ladi. Chimgir
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o‘rnatilmagan plug ag‘dargan palahsaning engashish burchagi 52° dan kichikroq bo‘la
olmaydi. To‘g‘ri, frontal pluglar palahsani 180°ga aylantirib, uni dastlabki joyiga
to‘ntarib qo‘yadi, engashish bo‘rchagi nol gradus bo‘lib, begona o‘tlarni to‘lig
yugotishga erishiladi. Ammo ular keng ishlatilmaydi.

Tuprog palahsasini ag‘darish jarayonini grafik usulda tahlil qilib, uning
mohiyatini ochib berish mumkin. Bunday tahlilni osonlashtirish magsadida palahsa
ag‘darilish jarayonida deformatsiyalanmaydi, ya’ni o‘z shaklini va o‘lchamlarini
o‘zgartirmaydi deb faraz qilinadi. Shu usulda palahsani ag‘darish jarayonini
talabalarga 1-rasmdagi plakat yordamida tushuntiriladi. Sxemada b gamrov kengligiga
ega bo‘lgan korpus a chuqurlikda erga ishlov berib, ABCD palahsani o‘ng tomonga
ag‘darmoqda. Dastlab palahsa D qirrasi atrofida aylanib tik A; B;C;D holatiga keladi,
keyinchalik palahsa atrofida burilib, uning B girrasi haydalmagan yer sathida holatini
egallab to‘xtashini olimlar aniglashgan. Ag‘darilgan palahsaning engashish burchagi a

miqgdori C; D, C, uchburchagidan aniglanadi:

a = arcsina/b (2)

S

& /

R e
A

77

1-rasm. Chimgirgarsiz ishlayotgan korpus bilan palahsani ag‘darilish sxemasi

Dalada plugni ishlatishda korpus gamrov kengligi b ni o‘zgartirish imkoni yo‘q,
ammo haydash chuqurligini a ni o‘zgartirish mumkin. Chuqurroq haydashni xohlab, a

ko‘paytirilsa, ag‘darilgan palahasaning A,C; diaganali tik holatga kelib qolishi
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mumkin va korpus ta’siri to‘xtagandan so‘ng o‘zining dastlabki holatiga ya’ni,
orgasiga yiqilishi mumkin. Bunday holatda tuprog yumshatiladi, lekin ag‘darilmaydi,
begona o‘tlar uchun qulay sharoit yaratiladi. Bunday vaziyat haydash chuqurligi a
korpus gamrov kengligining 79% dan ko‘proqg bo‘lganida, ya’ni chuqurlik a > 0,79b
o‘rnatilganida sodir bo‘ladi. Qamrov kengligi ma’lum bo‘lgan korpusni hohlagan katta
chuqurlikda ishlatib bo‘lmaydi deb tushuntiradi.

Aslida fermer ekadigan ekin yahshi rivojlanishi uchun yerni haydash chuqurligi
a ni aniglab, keyin tuproqgni sifatli ag‘darish uchun korpus gamrov kengligi b gancha
bo‘lishini aniglashi lozim: b > 1,27a. Ya’ni korpus gamrov kengligi b mo‘ljallangan
haydash chuqurligidan kamida 1,27 baravar katta bo‘lishi lozim. Demak, a=30 sm
tayinlansa, qamrov kengligi b=1.2730=38 sm dan kam bo‘lmagan korpus tanlash
kerak. Ammo, gamrov kengligi 38 smdan ganchalik katta bo‘lsa, shunchalik yaxshi,
sababi (1) formula bo‘yicha palahsaning shudgor tubiga engashish burchagi kam
bo‘ladi, ag‘darish sifati yaxshi bo‘ladi. Chunki a kichik bo‘lsa A,B,C;D; palahsasi
ilgari ag‘darilib go‘yilgan A;B; C,D; ga jipslangan bo‘lib, B,D; yuzasidagi begona
o‘tlar kafolatli yo‘qotiladi. Ammo, B, girrasi atrofida namlik hamda yorug‘lik yetarli
bo‘lishi sababli, begona o‘tlar ko‘karib chigishi mumkin.

Tuproq palahsasini to‘ligroq ag‘darish uchun mutahassislar haydash chuqurligi
a ga nisbatan korpus gamrov kengligini iloji boricha katta bo*lishini ta’minlash ma’qul
bo‘ladi deb hisoblashadi, chunki C;D;C, uchburchagidagi a burchagini garama-
garshisidagi D, C, kateti, ya’ni haydash chuqurligi, o‘zgartirilmagan holda uchburchak
gipotenuzasi bo‘lgan korpus gamrov kengligi b = C,C, kattalashtirilsa, palahsaning
engashish burchagini kamayishi 1-rasmda ko‘rinib turibdi. Ammo, korpus gamrov
kengligi b ganchalik katta bo‘lsa, palahsani kattaroq masofaga irg‘itib surish kerak
bo‘ladi. Demak, irg‘itilayotgan palahsaga ko‘proq kinetik energiya berish, ko‘proq
quvvat sarflash kerak bo‘ladi. Qamrov kengligi katta bo‘lgan korpuslar o‘rnatilgan
pluglardan ya’ni korpuslar oralig‘i katta bo‘lgan uzun va og‘ir plugdan foydalanish
kerak bo‘ladi. Ko‘proq quvvat sarflanib, shudgorlash tannarxi yuqori ketadi.
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Ma’lumki, palahsani to‘ligroq ag*darib, begona o‘tlarni ko‘proq yo*gotish uchun
chimgirgardan foydalanish kerak. 1-rasmda 2-rasmdagi palahsa o‘lchamlarini
o‘zgartirmasdan chimgirgar o‘rnatib ag‘darish sxemasi keltirilgan. Chimgirgar asosiy
korpus oldiga o‘rnatilishi tufayli bo‘lajak ABCD palahsasining BEFK bo‘lagini girgib
olib, oldingi korpus tayyorlagan shudgor tubiga B’E’F’K’ ko‘rinishida tashlaydi.
Orgada kelayotgan asosiy korpus AEFKCD shaklidagi palahsani A;E;F;K,C,D;
holatiga keltirib, chimgirgar tashlagan B’E’F’K” tuprog‘i ustiga ag‘daradi. Asosan
begona o‘t ildizlari, urug‘lari, poyalari joylashgan BC tomoni ikkiga ajratilib
ag‘darilgan palahsa ostida C;K; va K;B; ko‘rinishida kafolatli chugqur ko‘milgan
bo‘ladi, begona o‘t yuqotiladi. Chimgirgardan foydalanishda begona o‘t ko‘proq
yugotilishi adabiyotda targ‘ib gilingan. Ammo, katta chuqurlikda ham palahsani sifatli

ag‘darish mumkin bo‘lishi yetarli izohlanmagan.
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2-rasm. Chimgirgar o‘rnatilgan plug bilan tuproq palahsasini ag¢darish sxemasi

C,C,L uchburchagidagi a, burchagi garshisidagi katet asosiy korpus ishlov
berayotgan chuqurlik a bilan chimgirgar chuqurligi a, ning fargi, ya’ni L= a - a,
ekanligi ko‘rinib turibdi. Demak, plugga chimgirgar o‘rnatilib ishlatilsa, uning asosiy

korpusi ag‘darayotgan palahsalari to‘liqroq ag‘dariladi:

o= arcsin( a_ba“ ) (2)

bo‘ladi.
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(2) formuladagi miqdori (1) formuladagi a, ga nisbatan doimo kichikroq

bo‘ladi, chunki:
arcsin( %) < arcsin( %) 3)

Qamrov kengligi b=35 sm bo‘lgan korpus chimqirgarsiz ishlatilsa, uning bilan
27 sm chuqurlikdagi palahsani 52° bo‘ladigandek ag‘darib erga ishlov berish mumkin
bo‘lsa, ushbu korpus oldiga 8 sm chuqurlikda ishlaydigan chimgirgar o‘rnatilsa a=52°
o‘rniga a,=28° bo‘lishiga erishish mumkin. Hatto, ushbu korpus oldiga chimgiqgar
o‘rnatib, 27 sm emas 33 sm, yani joiz bo‘lgan chuqurlikdan 6 sm katta bo‘lgan
chuqurlikda ishlatilsa ham a,=41°, yani 27 sm chuqurlikdagi 0=52° dan kichikroq
bo‘ladi. Chimgirgarsiz a=27 sm chuqurlikka ishlov berib a=41°ni ta’minlash uchun

gamrov kengligi b>40 qo‘yilishi kerak.
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3-rasm Qamrov kengligi b=35 sm bo‘lgan korpus bilan 25-33 sm chuqurlikda
shudgorlashda ag‘darilgan palahsaning engashish burchagini o‘zgarishi:

1-chimaqirgarsiz; 2-chimgirgar bilan ishlatilganida
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