-
I J I AET International Journal of Innovative

Analyses and Emerging Technology
| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 1 Issue: 5

Reagent Water Softening in Illuminators

Ustemirov Shokhrukh Rustam Ugli
Xajimatova Mavluda Mamasolievna Jizzakh Polytechnic Institute

Abstract: All of the above predetermined the conduct of studies on the concentration of the suspended sediment layer
in clarifiers in the presence of one flocculant and the emergence of the relationship between this indicator and the
parameters of the structure, especially at low temperatures of the treated water.
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When preparing water for technological purposes, the method of reagent softening is widely used, which is carried out
in clarifiers with a suspended sediment layer. The nature of the structure formation of the solid phase of the suspended
sediment layer has a significant effect on its physicochemical properties. In order to intensify the sedimentation of
suspended matter, and therefore, the work of the structure, coagulants and flocculants are used. In this case, such
parameters as the water temperature [1-3] and the concentration of the solid phase of the contact medium are of great
importance.

However, the use of coagulants leads to excessive consumption of lime, which is equivalent to its dose and the
additional introduction of mineral impurities into the treated water. The use of polyacrylamide (PAA) is effective in
cleaning brines in order to improve the conditions for the precipitation of CaCO3 and Mg (OH) 2 and to obtain a more
compacted sediment.

All of the above predetermined the conduct of studies on the concentration of the suspended sediment layer in clarifiers
in the presence of one flocculant and the emergence of the relationship between this indicator and the parameters of the
structure, especially at low temperatures of the treated water. Initially, it was established that the process of interaction
of PAA with particles formed during liming of water proceeds both according to the sorption mechanism (the residual
concentration of PAA at its dose of 1 mg / L was no more than 0.01 mg / L) and electro-chemical. The latter
circumstance is proved by a decrease in the value of the electro-kinetic potential of particles associated with PAA, and
in some cases by a change in the sign of the charge. This explanation of the mechanism of the process is consistent with
theoretical conclusions.

When studying the features of the process technology, the expediency of introducing a flocculant before liming was
revealed, which is due to a more uniform distribution of the flocculant and its interaction with a large amount of
mineral particles. For the physicochemical characteristics of the contact medium, a parameter introduced by EF
Kurgaev [1] was used.

The experiments were carried out on waters characterized by the following parameters: hardness 7-11 mg-eq / I,
alkalinity 3-5 mg-eq / I, oxidizability, content of suspended solids - up to 100 mg / d. At the first stage of the studies
carried out in the clarifier model, the sedimentation rate of the suspension was determined at different compositions of
the initial waters, softening modes and a combination of reagents at a temperature of 20 ° C. The results obtained
showed that when the value changes from 0.1 to 0.35, the speed of free sedimentation of the suspension is in the range
of 5-3.2 mm / s. At the same time, to reach the maximum value with an increase in the proportion of magnesium
hydroxide in the sediment, the required amount of flocculant increases. In the case of using the coagulant FeSO4 under
similar conditions, it is 2.35-2.0 mm / s.

Based on the experimental data, the average value of the technologically optimal dose of PAA, mg / 1, was determined,
which can be expressed by the formula:

D, =0,006C, a.

where C is the amount of the resulting suspension, mg / 1.

For the practice of water treatment, it is of great interest not only to improve the sedimentation properties of suspended
matter, but also to assess the possibility of concentrating the suspended sediment layer in order to conduct the process
with decreasing temperature. In this regard, on the model of the clarifier, a relationship was obtained between the
specific dose of polyacrylamide DAPA and the mass concentration of the solid phase of the suspended sediment Sv at a
given and the velocity of the upward flow of water v, = 1.5 mm / s (picture).
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Another indicator of the contact medium is the value of its volumetric concentration CO, determined by the ratio of the
volume of the suspended sediment layer after compaction to the volume of the unconsolidated suspended layer. The
determination technique is described in [1, 2]. It is known [1] that the use of flocculants leads to an increase in CO,
which is due to the receipt of a denser sediment. The studies have shown that under conditions of maximum utilization
of the adsorption activity of PAA in the suspended layer of the sediment, the concentration of the solid phase and the
volume concentration of the contact medium increase.

EF Kurgaev [1] connects the volumetric concentration of CO within the values of 0.05-0.2 with the separation criterion
Kc, which characterizes the adhesive properties of the contact medium, by the formula:

K, =30+0,50)C; H,

Where t is the temperature, © C; CO volumetric concentration; He - height of the layer, mm.

This principle was used in calculating K. based on the results of experiments carried out under various softening modes
and a constant height of the contact medium. The data obtained are shown in table. 1 (in all experiments, the height of
the layer Rs = 150 mm, the velocity of the ascending water flow v 0 = 1.5 mm / s). The use of a flocculant improves the
separation conditions, which in turn makes it possible to reduce the suspension content in the softened water.

At the next stage, the influence of the concentration of the solid phase in the suspended layer on the quality indicators
of softened water at different temperatures was studied. An increase in the concentration of the solid phase in the
contact medium serves as a prerequisite for both a deeper course of the process and the possibility of lowering the
temperature with the same softening effect [4]. Comparison of the results at different softening modes and doses of
PAA was carried out on waters of similar quality.

The presented results of laboratory studies convincingly prove that the use of a PAA flocculant before liming water
allows increasing the productivity of the process of separating solid and liquid phases during softening of natural water
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by improving the sedimentation properties of the suspension, and, consequently, the rate of its sedimentation. On the
other hand, it becomes possible to concentrate the solid phase and reduce the process temperature while obtaining the
required water quality.

The load on clarifiers Q varies in the range from 72 to 130% of the nominal. The upper limit is limited by the capacity
of the facility. The maximum temperature of the treated water (23 °C) is due to the technical capabilities of the
enterprise during the production period.

The operating parameters of the clarifiers obtained under industrial conditions in the studied modes are given in table,
from which it can be seen that the introduction of the flocculant into the air separator turned out to be advantageous,
i.e., before liming, as evidenced by the increase in the mass concentration of the suspension and the rate of its
sedimentation. At the same time, a decrease in the water temperature to 15 ° C did not reduce the softening effect, and
the content of suspended solids in the treated water did not exceed ~ 3 mg /1 with an increase in load by 60%. Thus, the
possibility of draining the process at low temperatures with a simultaneous increase in the unit performance of the
clarifier without deteriorating the quality of the treated water has been confirmed on real structures.

conclusions

1. The use of PAA without a coagulant in the process of reagent softening of underground and low-turbidity waters
allows to improve the properties of the contact medium: to increase the sedimentation rate and mass concentration
of the suspension. The maximum values of these indicators depend both on the ratio of the components in the
sediment and on the dose of the flocculant.

2. Improvement of the sedimentation properties of the suspension allows to increase the unit performance of the
clarifier, the concentration of the suspended sediment layer - to conduct the process at a reduced temperature
without deteriorating the quality of the treated water.

Influence of a flocculant on the adhesive properties of the contact medium under various softening modes.

Table 1
Residual content of
t,°C | a, D x107, kel me | C, K. suspended solids, Note
mg/1
19,5 | 0,108 5,4 0,141 | 118,5 4,0
20,0 0,040 - 0,07 29,4 13,5 Onlyalkalinereagentsintroduced
21,0 | 0,185 11,0 0,16 | 1555 2,0
20,5 | 0,189 12,7 0,195 | 229,3 2,3
21,0 | 0,181 16,87 0,169 | 133,5 3,0
19,0 0,164 - 0,098 | 58,86 5,2 Onlyalkalinereagentsintroduced
20,0 | 0,355 23,8 0,182 | 198,75 2,1
19,0 | 0,290 34,0 0,138 | 109,8 2,8
19,0 0,304 - 0,095 53,5 5,8 Onlyalkalinereagentsintroduced
LIST OF LITERATURE

1. Baxumos, III. A, T'acaroB, 3. M., U6parumos, XK. M., &Mycradakymnos, A. A. (1984). PentrrenocTpykrypHOe
HCCIICIOBAaHUE KPHCTAUIOB KBapIla, BBIPAIICHHBIX Ha HEHTPOHHO-OOMYYeHHBIX 3arpaBKax. In /oxn. AH
Y3CCP (No. 4, pp. 27-29).

2. Ashurov, M. K., Boboyarova, S. G., Ibragimov, D. D., Mustafakulov, A. A., Turdiev, R. T., Khushvakov, O. B.,
&Yuldashev, A. D. (1997). About the dependence of defect production processes in perfect and defect quartz and
berlinite crystals on radiation type.; o zavisimostiprotsessovdefektoobrazovaniya \%
sovershennykhidefektnykhkristallakhkvartsa, berlinitaotvidaradiatsii.

3. Mustafaqulov, A. A. (1987). Research of luminescent properties of crystals of the quartz which has been brought
up on neutron irradiated seeds. book Action of nuclear radiations on materials. Tashkent: Fan, 80-85.

4. MycragakynoB, A. A. (2020). Pocr kpucrajulOBKBapliaHa HEHTPOHHO-OOMYYEHHBIX 3aTpaBKax. /nagHblil
peoaxmop: Benuuxo Cepeeii Anamonvesuu, 0-p mexH. nayk, 21(11), 4.

5. Mustafaqulov, A. A., Sattarov, S. A., &Adilov, N. H. (2002). Structure and properties of crystals of the quartz
which has been growth up on neutron irradiated seeds. In Abstracts of 2. Eurasian Conference on Nuclear Science
and its Application.

ISSN 2792-4025 (online), Published under Volume: 1 Issue: 5 in October-2021
Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

20



-
I J I AET International Journal of Innovative

Analyses and Emerging Technology
| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 1 Issue: 5

6. Mycaes 1. M. u Ip. Hacoc arperamiapuHUXOCHIOYIauran TUAPAaBIIUK
3apOsapaanxumosuiaiycyuiaputaakukatim //ScienceandEducation. — 2021. — T. 2. — Ne. 3. — C. 211-220.

’

7. XaxumatoBa M. M., CarrapoB A. DKOJIOTMK TabIMMHHU PUBOKIAHTHPUILTA HHHOBaLus >xapaéHmapu //Me
morchilik va qurilish muammolari. — 2019. — C. 48.

8. Sultonov A. et al. Pollutant Standards for Mining Enterprises. — EasyChair, 2021. — Ne. 5134.

9.  Shukurov G. et al. " Thermal conductivity of lightweight concrete depending on the moisture content of the
material //International Journal of Psychosocial Rehabilitation. — 2020. — T. 24. — Ne. 08. — C. 6381.

10. XaxumatoBa M. M. CoopyxeHne ans 3a0opa MOA3EMHBIX BoJ //CHMBON HayKH: MEXIyHApOIHBIN HayUHBIN
xypHai. — 2021. — No. 4. — C. 21-24.

11. Takaboes K. V., Mycaes III. M., XoxumaroBa M. M. 3arpssHenue atMmocepbl BpeAHBIMH BELIECTBAMU U
MEpONpUSATHE UX COKpallleHHe //DKoNorus: Buepa, ceroans, 3asrpa. — 2019. — C. 450-455.

12. MupsoeB A. A. u ap. MHorodasHsle cpeabl CO CIOXHOW peosormeld M ux MexaHudeckue mozpenu //XI
Bcepoccuiickuii cbesq; o GyHIaMeHTaIBHBIM po0iIieMaM TEOpETHIECKON U NpuKiIaaHoi mexanuku. — 2015. — C.
2558-2561.

13. Mycaes II.M., CarrapoB A. YMsrdeHue coctaB BOABI C moMmompio peareHToB //Me' morchilik va qurilish
muammolari. — 2019. — C. 23.

14. Maxmymoa [[.3., Mycaes LII.M. BosneiicTBue NpPOMBIIUICHHBIX 3arpsA3HUTENCH HA OKPYKAIOMIYIO CpPeny
/Axanemmaeckas myomumucTika. — 2020. — Ne. 12. — C. 76-83.

15. Mycaes III. M. Mepompustiue COKpalleHHe 3arpsA3HeHHe aTtMochepbl BpEIHBIMH BelecTBamu //me’
morchilikvaqurilishmuammolari. — 2020. — C. 45.

16. MaxmynoB M.D., Maxmynoa /. O., KypboHoB A. M. I'mapaBiauyeckass Mopenb KOHBEKTHBHOIO BIIaro-
coJieriepeHoca B IpyHTax IPH OPOIICHUN ceNbX03KyabTyp //TIpobnemsr mexanuku. — 2012. — Ne. 1. — C. 33-36.

17. MaxmynoBa [I. 3., Kyukaposa JI. X. Meroasl MojaenupoBaHHs BOAHOTO pexkuMma mouBbl //IIyTH moBblnIeHUs
a¢dexTHBHOCTH opomaemoro 3emiuenenus. — 2017. — Ne. 1. — C. 198-202.

18. Amme M. K., Maxmymoa JI. 3. Ponp ecTecTBEHHOro OHOIICHO3a B MpPOIECCE OYHMCTKU MHTHEBOW BOJIBI
//MexyHapOOHbIM Hay4YHBIN CeIbCKOX03AUCTBEHHBIN KypHal. — 2019. — Ne. 1. — C. 7-8.

19. Maxmymosa M. 3., DOpuazapoB A. T. VM3meHeHne MuHepann3aldd BOABI B MPOTOYHBIX Bomoemax //XKypuan
IIpo6aemsr mexanuku. — 2006. — Ne. 4. — C. 24-28.

20. Ernazarovna M. D., Sattorovich B. E. Assessment Of Water Quality Of Small Rivers Of The Syrdarya Basins For
The Safe Water Use //PalArch's Journal of Archaeology of Egypt/Egyptology. — 2020. — T. 17. — Ne. 7. — C. 9901-
9910.

21. Maxmyznosa JI. O., YemanoB M. A., MampamnoB b. O. Dxomorndeckass 0e30MacHOCTh 3eMellb B padoHax
pacnionoxenus: TTIK B Y36ekucrane //TensHble KoHCTpyKIMn»; CM Konena—cr. npern. kagenpsl «CTpouTensHble
KOHCTpYyKIuu». — 2020. — C. 355.

22. Maxmynosa /1. O., MampanoB b. O. CoBpemeHHOE cocTosHHE (QYHKIMOHUPOBAHUSI CHCTEM KaHAIM3alMU B
y30ekucrane environmental protection against pollution by domestic drain in uzbekistan //ISSN1694-5298
Honnucnoit unnexc 77341 XKypnan 3apeructpupoBad B Poccuiickom HMHIEKCe HaydHOTo LutupoBaHus c 2014
roxa [Toxnucan 16.12. 2019. — 2019. — C. 668.

23. MAXMVYJIOB HN.5., MAXMVYJOBA /.3., MVYPAJIOB H. OmneHka moTeHIHAada YHUPYUKCKOTO U
axaHrapaHCKOro PeYHbIX OACCEWHOB sl TOBBIICHHS S(DPEKTUBHOCTH UCTIOIb30BAHHS CTOKA PEK HA TEPPUTOPHU
pecybnuku y30exuctana //BogocOepexeHne, METHOpanus W THIPOTCXHHYECKHE COOPYKEHHS KaK OCHOBa
(dopmMupoBaHUS arpoKyIbTYpHBIX KiaacTepoB Poccun B XXI Beke. — 2016. — C. 251-257.

24. Illax6anoBa JI. H., Maxmymosa JI. D., JIxaBaroBa I'. A. Hcmomp3oBaHHWE KOHTPOJIBHO-U3MEPUTEIHHBIX
MaTepUalioB IIPH IPOBEACHHMHM MOHUTOPWHra y4eOHbIX nocTikeHuid //Hayka u oOpa3oBaHue: COCTOSIHUE,
npoOuiembl, nepcrektuBbl passurust. — 2018. — C. 108-110.

25. Maxmynos U. DB. u np. I'mopaBnnyeckass MoJenb peryjiMpoBaHus KoyeOaHMH YpoBHS BoAbsl B boisbimom
Hawmanranckom kanane //T'unporexnuxa. — 2020. — Ne. 3. — C. 52-54.

ISSN 2792-4025 (online), Published under Volume: 1 Issue: 5 in October-2021
Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

21



-
I J I AET International Journal of Innovative

Analyses and Emerging Technology
| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 1 Issue: 5

26. Maxmudov I., Kazakov E. Operating conditions and reliability parameters of hydraulic engineering facilities on
the large namangan canal //Acta of Turin Polytechnic University in Tashkent. — 2020. — T. 10. — Ne. 2. — C. 8.

27. TletpoB A. A., CagueB VY. A. IlporHo3upoBanue nosropedHocTd KOHCTpyKuuid ['TC ¢ aHTUKOPPO3MOHHBIM U
repMETH3UPYIOUMM TOoKpeITHEM //T mnportexuuka. — 2019. — Ne. 3. — C. 76-77.

28. CamueB Y. A. YnpaBiieHHe M MOJCIMPOBAaHHE B MAarMCTPajJbHBIX KaHAIAX MPH W3MEHSIOMINXCS 3HAYCHUSIX
THIPABIMYECKHUX TTApaMETPOB BOAHOTO TOoTOKa //Menropanus 1 BOAHOE X03aUCcTBO. — 2016, — Ne. 6. — C. 10-11.

29. MaxmynoB WM. 3., CamueB VY. Pa3paboTka HAyYHO-METOIUYECKHMX MEp IO TOBBIMEHUIO 3(PPEKTUBHOCTH U
HA/ICKHOCTH YTIPABICHUS WCIIOJNB30BAaHUA BOJHBIX DPECYpCOB B HPPUTAIMOHHBIX CHCTEMax (Ha IpuMmepe
KapmuHckoro MaructpanpHOTO KaHana) //BomHoMy cotpyaandectBy crpaH Llentpamsaoit A3un—20 jet: omsIT
MPOINLIOro U 3a1aun oyaymero. —2013. — C. 141.

30. Sadiev U. A. oth. Modeling of water resource managementprocesses in river basins (on the example ofthe basin of
the Kashkadarya river) //International Journal of Advanced Research in Science, EngineeringandTechnology. —
2018.-T. 5. - C. 5481-5487.

31. Mycaeslll. M.
NmnabunkapuImkopxoHaIapuIaHINKaAUTaHOKOBACYBIaPHIMEXaHUKY CTyOJIapOMIaHTO3aIaIcaMapafopiIuT HHAO
mmpumtyrpucuna //Science and Education. — 2021. — T. 2. — Ne. 5. — C. 343-354.

32. XaxwnmaroBa M. M. Hekoropslie rugponuHamudeckue dh(eKTsl, MposBIIsieMbIe P My3bIPHKOBOM H CHAPSTHOM
pexuMax TeueHus ra3okuaKocTHOl cmecu //ScienceandEducation. — 2021, — T. 2. — Ne. 4. — C. 257-264.

33. Takaboes K. V., Xaxumaroa M. M. X§KaliK YNKHHIN CYBIApH, yIapaaH (BOiIanaHmII caMapagopiHrHHi
omupuII Yopa-Tanoupnapu Tyrpucuna //Science and Education. — 2021. — T. 2. — Ne. 6. — C. 325-336.

34. CaiinymnaeB C. P., CarropoB A. b. AnanaBuii K030HXOHa Y4oKnapuaa EKWIFM cap@uHM TaxJIMi KWIMII Ba
KaMYmImKiapuHu 6aprapag stum //Hayano-meroaudeckuii xxypnain “Uz Akademia. — 2020. — C. 198-204.

35. B. U. Kamunyn BonooTBoasimune cuctemsl 1 coopysxerus. Yueonuk it BY3oB. -M.: Ctpoiinznar. 1987 r.

36. Ustemirov S. R. U. Solar hot water supply equipment with the help of solar energy //Science and Education. —
2021. - T. 2. — Ne. 4. — C. 245-249.

37. Karimovich T. M., Obidovich S. A. To increase the effectiveness of the use of Information Systems in the use of
water //Development issues of innovative economy in the agricultural sector. — 2021. — C. 222-225.

38. Ergashev R. R., Xolbutayev B. T. Change in level water in pumping-plant intake //Irrigation and Melioration. —
2020. - T. 2020. — Ne. 3. — C. 36-38.

39. Ergashev R. et al. New methods for geoinformation systems of tests and analysis of causes of failure elements of
pumping stations //IOP Conference Series: Materials Science and Engineering. — IOP Publishing, 2020. — T. 883.
—Ne. 1. - C. 012015.

40. Rashidov J., Kholbutaev B. Water distribution on machine canals trace cascade of pumping stations //IOP
Conference Series: Materials Science and Engineering. — IOP Publishing, 2020. — T. 883. — Ne. 1. — C. 012066.

41. KyrtnumypomoB Y. M. HekoTopele acmekThl 3KOJOIMYECKHX MpoOieM, CBS3aHHBIE C aBTOMOOWILHBIMHU
tpancnoptamu //EuropeanScientificConference. — 2020. — C. 50-52.

42. Kytnumypono Y. M. 3arpsisHeHne aTMOC(hEpbl BPSIHBIME BEIIECCTBAMHA M MEPOIPHATHS MO €T0 COKPAIICHHIO
//Dxonorus: Buepa, ceromaus, 3aprpa. — 2019. — C. 249-252.

43. Nazarovna A. N. Reliability and cost-effectiveness of polymer pipes //Euro-Asia Conferences. — 2021. — T. 4. —
Ne. 1.-C.7-11.

44. Ammbexosa H. H. u np. 3oHnpoBanne BoaonpoBoAHbIX cereli //ScienceandEducation. — 2020. — T. 1. — Ne. 9. — C.
228-233.

45. AmmbexoBa H. H. CyBnan ¢oiizanannmm xapaérimapuaa axo00poT TH3UMIapuHH Kyutam //Science and Education.
—2020.-T. 1. - Ne. 3.

46. Tommaro H. Y., Mancyposa III. I1. Bo3M0OXXHOCTH HCIIOJIB30BaHHE CTOYHBIX BOJ| 3aBOAOB IO MEPEPadOOTKH
IIJI0JOOBOILHBIX IIPOJYKTOB JUIsL OpOLICHHUS CeJIbCKOXO03HCTBEHHBIX nosueit /IMe'
morchilikvaqurilishmuammolari. — 2019. — C. 44.

ISSN 2792-4025 (online), Published under Volume: 1 Issue: 5 in October-2021
Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

22



-
I J I AET International Journal of Innovative

Analyses and Emerging Technology
| e-ISSN: 2792-4025 | http://openaccessjournals.eu | Volume: 1 Issue: 5

47. TommaroB H. V., Caiinymnaes C. P. O metonax onpeaeneHus MOTepy U MOACOCOB BO3AyXa B BEHTUIISILIMOHHBIX
ceTsix //Mononoit yuenstit. —2016.—Ne. 7-2. — C. 72-75.

48. TammaroB H. V., Mancyposa . I1. MccnenoBanue BO31yXOBOJIOB C MPOAOILHON LIENBbIO WM OTBEPCTUSIMU U
crocoOBI oOecTieueHI paBHOMEPHON pa3/iaud WM BcackiBaHHA Bo3ayxa //ScienceandEducation. — 2021. — T. 2. —
Ne. 4. - C. 200-208.

49. CaiinymnaeB C. P., CarropoB A. b. AHaHaBuWii KO30HXOHAa VYOKjIapuna EKWIFH capUHHU TaxXJWiI KHIUII Ba
KaMYIIUKIIapuHn O6aptapad stum //Hayano-meroamdaecknii xypran “Uz Akademia. — 2020. — C. 198-204.

50. TypcynoB M. K., YnyroekoB b. b. Ontummzarus pa3MenieHus] COJHEYHBIX KOJUIEKTOPOB Ha OTPaHUYCHHOMN
wromann //Me' morchilikvaqurilishmuammolari. — 2020. — T. 56.

51. Hloxpyx P.Y.Y. Arpoknacrepsl Kak cTparerusi 3((EKTHBHOIO HCIOJIb30BaHUS BOJHBIX PECYpCOB
//ScienceandEducation. — 2020. — T. 1. — Ne. 7.

52. Cadapoa M. A. CyBHH Te)XaMKOPJIMK OWJIaH MIUTATHII Ba MyXodasa kumi unuiapu //Science and Education. —
2021.-T. 2. — Ne. 3.

53. bepaue O. B. u ap. HampsokeHHO-IehOpMHPOBAaHHOE COCTOSHHE IMOJOTHX M TMOJBEMHUCTBHIX KOHHUECKHX
000J109eK C yaeToM BIHAHUS KpaeBoro ¢ dexra //Momnonoit yaensrit. — 2015. — Ne. 6. — C. 123-126.

54. ApumoB H. 0. TpancnopTupoBka OBITOBBIX OTXOJOB C MNPUMEHEHHEM THAPABINYECKUX CHCTEM
/IScienceandEducation. — 2020. — T. 1. — Ne. 6.

55. ApumoB H. IO. CoBepuieHCTBOBaHHME TEXHOJOTHH OOCTY)KHBaHWS HHU3KOHANPEKEHHBIX TPAHCHOPMATOPOB M
JIOPOYKHBIX 3HAKOB IIyTeM YCTaHOBKHU THIPOCHCTEM Ha MHUHUTPAKTOp //Teopus u MpakTHKa COBPEMEHHOMN HAyKH. —
2020. - C. 27-29.

56. TypaybekoB VY. b., XKonbonnyesa /1. II., Cynrono A. O. Cuneprernueckas MHTepIpeTanus 3pQeKTHBHOCTH
yIIpaBJIeHUs TOCYAapCTBEHHBIMY (PUHAHCaMU //IKOHOMHKA M OM3HEC: Teopus U npakTuka. — 2017. — Ne. 7.

57. Kenjabayev A., Sultonov A. The issues of using information systems for evaluating the efficiency of using water
/Mnternational Finance and Accounting. — 2018. — T. 2018. — Ne. 3. - C. 2.

58. KewnxabaeB A. T., Cynronos A. O. [IpumeHeHHEe COBPEMEHHBIX aBTOMaTH3HPOBAaHHBIX HHPOPMAIIMOHHBIX CHCTEM
KaKk BaXHEHIIMH MeXaHM3M JJI MCIOJb30BAHUS BOJHBIX PECYpPCOB peruoHa //MexayHapoIHBIN >KypHal
MIPUKIIAHBIX HayK U TexHoJormi «Integral». —2019. — Ne. 4-1.

59. Mycradakynos, A. A., Hyputnunos, 1., Axmamkonosa, Y. T., &Xypaesa H. M. (2020). CtpykTypa u cBoiicTBa
KPHUCTAJUIOB KBapIla, BEIPAIICHHBIX Ha HEHTPOHHO-00IyIEeHHBIX 3aTpaBKax. Menoenees, (2), 4-7.

60. Apsukynos, ®@., Mycragakynos, A. A., &bonraes, III. (2020). Poct Kpucramnos Ksapma Ha Hei#itponHo-
O6nyuennbix 3atpaBkax. In [lpuopumemnsie nanpasnenus passumus nayku u oopazosanus (pp. 139-152).

ISSN 2792-4025 (online), Published under Volume: 1 Issue: 5 in October-2021
Copyright (c) 2021 Author (s). This is an open-access article distributed under the terms of Creative Commons
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/

23



