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DEVELOPMENT OF TECHNOLOGY FOR OBTAINING
INTEGRATED FERTILIZER FROM SOLID WASTE OF
PRODUCTION

Abstract. The article presents the results of chemical analyzes of
carbonate-siliceous dolomitized phosphate raw materials from the Aksai
deposit and the components of the charge to obtain a new environmentally
safe nomenclature of fertilizer mixture. In order to improve the properties
of the soil and increase fertility, a technological scheme is proposed, which
is developed on the basis of the results of the research conducted to obtain a
pulp mixture based on solid waste from various industries. As a component
of the charge, enriched and fired vermiculite is used at a temperature of
850-950°C in order to increase the porosity of the material that retains
soil moisture. As an additive containing humates and trace elements,
internal overburden and screenings of fines formed during coal mining can
serve. The simplicity of the hardware design of the technological process
for obtaining such fertilizer mixtures makes it possible to switch to the
preparation of new, non-traditional brands of mineral fertilizers.

The main purpose of this article is to develop a technology for restoring
saline soils that have lost their fertility by adding a mixture of slag formed
during solid waste incineration, it is possible to obtain an organo-mineral
complex fertilizer enriched with macro- and microelements.

Key words: solid waste, charge, mineral fertilizers, fertilizer mixture,
dolomitized siliceous-phosphate raw material.
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OHAIPICTIH KATTbI KAJIIBIKTAPBIHAH KEIIEH/I
TBIHAUTKBIIITAP AJ1Y TEXHOJIOTI'UACBIH 93IPJIEY

AnHoTanusi. Makanaia jkaHa SKOJOTHSIIBIK KAyilcCi3 TBIHAWTKBIII
HOMEHKJIATYpacChlH ally YIIiH AKCall KeH OpHBIHJAFbl KapOOHATTHI-KpEM-
HUI T0JOMUTTENTeH (DocdaT MUKI3aThIHBIH JKOHE IIMXTAHBIH KypaM-
nac OeJIKTepIHIH XUMUSJIBIK TalAaylapblHbIH HOTHXKeJIepl OepiireH.
TompIpakThIH KaCHUETTEpiH JKaKCapTy, apTThIPy KOHE KYHAPIBUIBIFBIH
apTTBIPy MakcaTbhIHIA SPTYPJl OHIIpICTepAiH KATThl KaJIbIKTApPhl HETi-
31HJI€ THIHAWTKBIII KOCITACKIH aly YIIiH KYPri3iIreH 3epTTeyaepaiH HOTH-
xKesepi OOMBIHINA 931PJICHTEH HET13T1 TEXHOJOTHSIIBIK CXeMa YCHIHBIIIBI.
[IuxTaneiH Kypamaac Oeiiri peTiHAe TOMBIPAKTHIH BIIFAJIBUIBIFBIH
CaKTaWThIH MaTepHaNIbIH KEYEKTIIIriH apTThipy yuiH 850-950°C remme-
patypaga OallbITBUIFAH >KOHE KYHAIPUIreH BEPMUKYIUT KOJJAHBLIAIbI.
Kypambiama rymaTTap MEH MEKPOJIEMEHTTEp Oap Kocma peTiHae KoMip/Ii
OHJIIpY Ke3iHAe maiijga OonFaH ycak OeJIIeKTepIiH iIKi KabaThl MeH
CKpUTiepi KbI3MET eTe anaabl. MyH/1ail TRBIHAUTKBIII KOCTIaJapblH aTyIbIH
TEXHOJOTHUSIUIBIK TPOIECIHIH amnmaparTblK KOHCTPYKUMSCBIHBIH Kapa-
MaWBIMABIIBIFEl MUHEPAIIBI THIHAUTKBIMTAPABIH KaHa, JOCTYPJ eMec
MapKaJlapblH JaiiblHayFa Keryre MyMKiHJIIK Oepe/i.

byn MakanaHbIH HETi3ri MakcaThl KATThl KaJJIBIKTapAbl JKary Ke3iHJe
naiga 00JFaH KOX KOCHAChIH KOCY apKbUIbl KYHAPJIBUIBIFBIH KOFAJITKAH,
TY31bI TONBIPAKTHI KAJIMBIHA KENTIPY TEXHOJOTHUSACHIH Kacay OOJIBII
TaOBUTA/IBI, MaKpO-)KOHE MHUKDPOIIEMEHTTEPMEH OalBITBUIFAH OPTaHO -
MUHEpaJAbl KeIIEH I TRIHANTKBIII amyFa 00abl.

Tyiiin ce3aep: KaTThl KAJIBIKTAp, IIUXTa, MUHEPAJAbl THIHAUTKBIIITAP,
TBIHAWTKBITI KOCTIAChI, TOJTOMUTTENTeH KpeMHU-()ochaTThl MUKi3ar.
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PAZPABOTKA TEXHOJIOT'MA ITOJTYYEHUA
KOMIIVIEKCHOI'O YAOBPEHMUS U3 TBEPAbLIX OTXOA0B
IMPOU3BOACTBA

AnHoTauusi. B crarbe mpuBeneHbl pe3yabTaThl XUMUYECKUX aHAIU-
30B KapOOHATHO-KPEMHHUCTOTO JOJOMHUTH3UpOBaHHOTO ¢ocdarHoro
CBIPbSI MECTOPOXKIEHUS AKCall M KOMITOHEHTOB IIMXTHI IS TIOJNYYCHHS
HOBBIN KOJIOTUYECKON 0€30MacHOi HOMEHKIATYphl TykocMecH. C Lebio
yAYYIIEHUs CBOWCTB MOYBBI M MOBBIIIEHUS U TUIOMOPOAMS MpeaIaraeTcs
TEXHOJIOTUYECKas CXeMa, KoTopas pazpaboTaHa Ha OCHOBAaHUU PE3yIbTaTOB
MIPOBEJICHHBIX HCCIEAOBAHMKM JUISI TOJNYYCHHS TYKOCMECH Ha OCHOBE
TBEPJBIX OTXOJOB PA3TUYHBIX MPOU3BOJICTB. B KadecTBe KOMITOHEHTHI
[IUXTHI MPUMEHSIOT 000TaIEHHBIN 1 000OKEHHBIH BEPMUKYIUT MPU TEM-
neparype 850-950°C ¢ 11esib0 MOBBIIICHUS TOPUCTOCTH MaTepuala, yaep-
YKUBAIOIIIETO BJIary TMOYBHI. B KauecTBe JOOABKHU colepKalleid rymMarsl U
MHUKPODIJIIEMEHTBI, MOTYT CJIYXUTh BHYTPEHHHE BCKPBIIIHBIC MOPOILI U
OTCEBBI MeNo4H, oOpasyromuecs npu ao0sue yrei. [Ipoctora anmapa-
TypHOTO O(OPMIIEHHS] TEXHOJIOTHYECKOTO Ipoliecca MOMYyYeHHUS TaKhX
TyKOCMECEH JTaeT BO3MOXKHOCTh TIepexojia K MPUTOTOBICHUIO HOBBIX, HE
TPATUIIMOHHBIX MAPOK MUHEPAITBHBIX YIOOPCHUH.

OcHoBHas 11eJ1b JAHHOM CTaThU 3aKII0YAETCS B pa3pabOoTKe TEXHOIOT I
BOCCTAHOBJICHHUS, TOTEPSBIIUX CBOIO IJIOOPOAHOCTH, 3aCOJMEHHBIX MOYB,
myTeM A00aBJIICHUS CMECH ITaka, OO0pa3yoIIerocs B XON€ CHKUTaHUS
TBEPIBIX OTXOJOB, BO3MOXXHO IOJYYECHUE OPTaHO-MHUHEPATHLHOTO KOM-
MJIEKCHOTO yA0OpeHus, 000TaleHHOT0 MaKpo- 1 MUKPOAJIEMEHTaMHU.

KuroueBbie ci10Ba: TBepbIe OTXObI, INXTA, MUHEPAJIbHBIE YI0OpeHUS,
TYKOCMECH, TOJIOMUTH3UPOBAHHOE KPEMHUCTO-PocaTHOE CHIPBE.

Introduction. At present, in the Republic of Kazakhstan, 60% of arable
land is infertile and contains less than 4% of humus, which negatively
affects the quantity and quality of plant yield. The depletion of the soil
negatively affected the quality of the grain, as the gluten content in
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it significantly decreased. Therefore, in order to increase the yield of
agricultural products, it is necessary to increase the amount of applied
mineral fertilizers 3-4 times (Zhantasov,1986; Zhantasov, 2013).

Instead of using various types of mineral fertilizers, it is possible to
introduce their complex analogues. Complex dressings include several
useful substances, are distinguished by a balanced composition, relatively
easy transportation and storage. Manufacturers also offer complexes with
various mineral supplements, including plant growth and development
stimulants.

In general, their use is recommended on relatively balanced soils, where
there is no acute shortage of a specific chemical element (Ferreira, 2003;
Chaikina, 2002).

The most effective, quick and safe (if used correctly) way to increase
soil productivity is mineral fertilizers (Tsypina et all, 1974). They exist in
various forms and are divided into types depending on the main substance.
The choice of fertilizer should be based on the lack of a particular chemical
element and soil parameters. By correctly determining the amount and
application period, it is possible to restore the chemical balance of the soil
in 1-2 years and increase the yield (Marulis et all, 1968; Utegulov et all,
2014).

Materials and methods. Phosphorite raw materials used in the
production of NPK-fertilizers and fertilizers are generally obtained by
grinding lump and small-sized natural phosphorite.

The average chemical compositions of the charge components used in

the process of obtaining fertilizers with prolonged action are shown in
Table 1-4.

Table 1. Chemical composition of phosphate rock.

Content, %
PO, K,0 F,0 Si0, CaO MgO H,0 MnO

6,32 1,49 0,003 38 29,85 1,72 5,0 0,014

Table 2. Chemical composition of coal ash by the main components of
the Bogatyr and Maikube open-pit mines of the Ekibastuz and Karaganda
basins deposits

Deposits of ashes of coals Content of components, %

SiO, | ALO, | Fe,O0,|MgO | TiO, |Na,0+K O | CaO
Bogatyr 59,7 | 243 52 | 1,03 1,13 0,79 4,9
Maikube 56,5 | 24,6 59 10,83 | 1,26 0,61 3,7
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In order to increase the porosity of the material that retains soil moisture,
enriched and fired vermiculite is used at a temperature of 850-9500C. The
chemical composition of vermiculite is shown in table 3.

Table 3. Chemical composition of vermiculite
Content, %
Na,O | KO | FeOs | FeO | ALO, | SiO, | CaO | MgO | HO | MuO

2

6,5 6,5 60 |20 | 135 38 |30 ] 195 50 |08-1,1

Coal waste is stored in two types of dumps - formed by the dry method
(dry dumps of mining, sorting and gravitational concentration of coal) and
hydraulic (hydraulic dumps - tailings storage).

According to the sources of formation, coal waste, as well as waste from
the extraction and processing of other solid minerals, is divided into two
groups: mining waste (overburden and coal-bearing rocks) and dressing
waste (a mixture of coal-bearing rocks and coal).

Table 4. Chemical composition of internal overburden (GDP)
Content, %
Na,O K,0 Cr,0O, Fe,03 | A1,03 | SiO CaO | Mgo MnO

2

0,5 0,5 0,1 9,3 8,3 49,9 1,8 1,8 0,1-0,6

It should be noted that the metal oxides contained in the charge serve
as microelements and increase the technological properties of the mineral
fertilizer.

The chemical composition of brown coal is presented: organic
constituent, mineral (inorganic) mass, water, gases.

Mineral impurities are concentrated in the ash. Ash analysis showed
that coal belongs to unsalted coals, the content of water-soluble Na,O is
0.09 - 0.69%:; The resin content is low - 3.0-7.5%, bitumen - 0.3-1.3%.

The content of toxic impurities does not go beyond the limits typical for
power-generating coals.

Results and discussions. On the basis of the results of the research
carried out, a conceptual technological scheme for producing a fertilizer
mixture based on solid waste from various industries has been developed.
As a component of the charge, enriched and fired vermiculite is used at a
temperature of 850-9500 in order to increase the porosity of the material
that retains soil moisture. As an additive containing humates and trace
elements, internal overburden and screenings of fines formed during coal
mining can serve.
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Figure 1. Principal hardware-technological scheme for producing fertilizer mixture
containing microelements.
1,3,4,9,10,12,14 bins; 2 - dispenser-feeder; 5, 13 - mixers; 6-drum oven; 7-burner;
8 refrigerator; 11-mill; 15 filling machine.

According to the developed technology for the production of fertilizer,
from solid waste of various industries, fines of the 0-5mm class formed
in the process of phosphorite agglomeration from the bunker position 1,
through the feeder-feeder position 2, are fed into the mixer position 5, where
they also come from the bunker position 3 GDP (internal overburden) and
from the bunker pos. 4 dolomite torn phosphorite of the Aksai deposit. All
components are thoroughly mixed in the mixer pos 5, then the charge is
fed by the feeder to the rotary drum furnace pos 6, where it is dried at a
temperature of 150 - 350°C and heat treatment at 850 — 950°C. Then the
product enters the refrigeration unit, pos. 8, cooled to 20-40°C and sent
to an elliptical ball mill of the drum type and crushed to a fraction of less
than 0.1 mm, ash and slag from the bunker pos. 9 and brown coal from
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the bunker, pos. 10, are supplied there. into the mixer pos. 13, which also
receives fired vermiculite 0.1 mm from the hopper pos. 12, by means of a
dispenser-feeder. Next, they are thoroughly mixed in the mixer, pos. 13.
Then, the charge material is sent to the central hopper, pos. 14, and then
fed into the filling machine, pos. 15, where the fertilizer mixture is packed
into packing bags. The finished product, the fertilizer mixture, packed in
bags, is sent to consumers.

Conclusion. The study of the composition of coal ash from the Bogatyr
and Maikube cuts and the chemical composition of dolomitized siliceous-
phosphate raw materials from the Aksai deposit determines the possibility
of their use in the production of fertilizer mixtures for the agro-industrial
complex. A technology and a technological scheme for the production of
a fertilizer mixture based on off-balance dolomitized siliceous-phosphate
raw materials and vermiculite have been developed, with the introduction
of internal coal mining overburden and an aqueous solution of molasses, a
binder before the stage of drying and granulation as additives. The developed
technology is flexible and allows you to modify the composition of the
complex fertilizer components, to widely attract substandard phosphorite
raw materials in the production of fertilizers.
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IHAMATH
AHIAPEA JEOHUJTOBUYA KYHULIBIHA

19 ssuBaps 2022 1. Ha 86 TOLy )KU3HU CKOHYAJICSI U3BECTHBIN YUEHBIH, YJIEH
HannoHansHOTro KOMUTETA 110 TEOPETUUECKON U IPUKIIAHON MexaHuke PO
npodeccop Anapeit Jleonunosuu KyHuipH.

Kynuupin A.JL. poguiics 26 nrons 1936 1. 8 Caparose. Tam jxe nmpouuiy ero
nerckue roapl. [Tana 6601 BpauoM. OH norud Ha gpponTe. Bee 3a00ThI 0 chiHe
Jery Ha miedn MaMbl. Pox KyHUIBIHBIX n3BeCTeH ¢ kKoHLA 18-ro Beka. Kupa
BnagumupoBHa noompsiia TATY CblHA K 3HAHUSM U CIIOPTY, BOCIIUTHIBAJIA
BBICOKOMOPSIOYHOTO  FOHOIIY,  OTIMYAIOLIEroCs  MCKIIOYUTEIbHON
yecTHOCTHI0. [IIkomy AHapeli 3akoHYMII ¢ 30J10TOM Menainpio Ha CaxainuHe,
Kylda ero Mama yesxaina paborarb. MHTepec k moneram mpuBen AHIpes
KyHuupiHa B MOCKOBCKUI aBHALlMOHHBIM MHCTUTYT, KyJa OH MOCTYIHJI
B1954 .

ITpuoputeTHOI B 00IIECTBE B TO BpeMsl ObLIa KOCMHYECKasi TEMaTHKA.
Jly4mux BBIYCKHHUKOB By30B pactpeneisuin B coorsercTBytomme OKb. Tak
B 1960 1. A.JI. KyHuipiH Hauan paboTaTh CHENHMAIMCTOM 110 TPACKTOPUIM
CIyTHUKOB M JPYI'MX KOCMHMYECKHMX ammaparoB. MHTepec Kk MpoekTy
camoJIeTa, JIETAIOIIEro Ha BHICOTE OJMIKHEr0 KOCMOCA, IMTPUBETT €r0 K MBICITH
0 He0OXOIMMOCTH AalibHEeHIIeH TeOpeTHUECKOM OATOTOBKU B aCIIMPAHTYpE.
Acnupantypy Kynuusin A.JL. npoxonun nox pykosoactsoM [.B. Kamenkosa
— pextopa MAMU, oxnHoro u3 opranuzatopoB KazaHCKOro aBHaniMOHHOTO
nHctutyTa. Kamenkos I'B. cymiecTBEHHO pa3BUII TEOPUIO yCTOHYMBOCTHU
JlsanyHoBa B kputndeckux ciaydasx. IIpu 3Tom 3a pamkamu paccMOTpeHHs
OCTQJINCh CIIy4al BHYTPEHHEIO PE30HAHCA — HAJIM4YUA LEIOYHUCIECHHOIO
COOTHOUIEHMSI MEXKIY 4aCTOTAMH JIMHEWHON CUCTEMBI.

Hayunsle untepecsl A.JI. KyHunpiHa Ha MHOTO JIET CTajau CBS3aHbI C
Teopuell BHYTPEHHETO PE30HAHCA U €€ IPUIIOKEHUSIMH B 337a4aX MEXaHUKH.
B 70-x rogax mpomuioro Beka HayajloCh MHTEHCHBHOE M3YYEHHME CHCTEM,
KOTOpbIE CO BpeMeHH co3znaHus A.M. JIAnmyHOBBIM T€OpUU yCTOHYHMBOCTHU
BBI3bIBAIM IPUHLUIIMAIBHBIE TPYAHOCTU. TeM HE MEHee, TaKhe CUCTEMBI
UMEIOT BaXHOE 3HAYeHHWE B OOBSICHEHUH PE30HAHCHBIX 3(PPEKTOB,
BCTPEUAIOLIUXCS KaK B IPUPOAE, TaK M B MATeMaTHYECKUX MOJIEISX.
Kynunpsin AJL. momyumn pesynasraTsl JUlsi HaubOosiee BaXKHBIX CIIydaeB
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pEe30HaHCa HU3IIMX MOPSAJKOB JJI1 aBTOHOMHBIX U HEPUOANYECKUX CHCTEM
obmiero Buaa. lccrienoBanus moabITOXeHbI B MOHOTpaduu «HekoTopbie
3a/laud yCTOMYMBOCTU HEJIMHEHWHBIX PE30HAHCHBIX CHUCTEM» (COBMECTHO
¢ TamumossiM JI.T.) u 0030pe «YCTONYMBOCTh B PE30HAHCHBIX CIy4asx»
(coBmectHO ¢ MapkeeBbiM A.I1.). Cerogus B HayuHoMm Mupe ums KyHuiipina
AJL cBs3BIBAIOT C Pa3pabOTKOM TEOPUHM YCTOMYUBOCTH PE3OHAHCHBIX
cucteM o01ero (HeraMmJIBTOHOBOTO) BU/IA.

UccnenoBanust Kynunbsina A.JL. Bcerma ObUIM CBA3aHBI ¢ HEOECHOMH
MEXaHUKOM M KOCMOHAaBTUKOM. Ero paboTel 1O reocralnoHapHOMY
CIYTHUKY, TpPEyroJbHBIM TOYKAM JHOpaly HEOTpaHUYEHHOW 3a7a4uu
Tpex Tej, cTaOWIN3aluu CIYyTHHUKA B KOJUIMHEAPHBIX TOYKAaX TUOpanuu B
cucteMe 3emuis-JIyHa, TBU)KEHHIO Tejla B IPABUTALMOHHO-PENYJIbCUBHOM
nonie (dororpaBUTAIIMOHHAs 3a/laya TpeX TeJ) XOPOIIO H3BECTHHI B
HayyHOM Mmupe. B HeorpannuenHoi 3anade tpex Tena KyHuubiHbiM A.JL
JlaHa TeoMeTpUYecKas WHTEPIIPETAIHs JIsl TPEYTOJIbHBIX TOYEK JIMOpaluu
B HEJIMHEHHON MOCTAHOBKE M IOJYYEHBI PE3yJbTaTbl M0 YCTOMYHUBOCTH.
B ¢dotorpaButaninoHHoOi KpyroBoil 3ajade Tpex Teld ¢ OJHUM U ABYMS
U3IyYaloluMu TedamMu uM (coBmecTHO ¢ TypembaeBbiM A.T.) ymamock
OIHCATh BCE yCTONYMBBIE MHOXKECTBA TOUEK IUOpanuu. B 3Be31H0M TuHAMuKe
OH TIPEJJIOKUI MOJEIb, KOTOPAsl BIIOCJIEACTBUU MO3BOJIMIIA MIPEICKA3bIBATH
CYLIECTBOBAHME TUTAHTCKUX OOJAUHBIX CKOMUIEHWH Mukpouactui. A.JL.
KynuipiH OblT TpU3HAHHBIM ABTOPUTETOM 1O (DOTOrpaBUTALMOHHON
HebecHoit mexaHuke. Ero o630p mo (oTrorpaBUTAllMOHHOM 3aJadye Tpex
ten (coBmectHo ¢ [lomsaxoBoit E.H.) He TepsieT akTyaabHOCTH M TIOHBIHE.
PaGorer A.Jl. KyHunbiHa OTIMYAIOT SCHOCTh IIOCTAHOBKU 3a/1auH,
aHAJIUTUYECKas IIyOMHA U U3ALIECTBO TEOMETPHUECKON HHTEPIPETAIUH.

On aBrop u coaBrop Oonee 100 pabot, Bkiarouas 3 MoOHOrpaduwu.
B 1966 r. Kynuupia A.JL.. 6bu1 npuriamies npod. lesuenko K.H. 8 MUDOU
Ha Kadeapy, e Ha4alu TOTOBUTH CIIEIIMATMCTOB 10 KOCMUYECKOW TEMATHKe.
31ech BO BCEH MOJHOTE MPOSBWICS MEAAaroru4eckuid TtajgaHT AHapes
Jleonnnosuua, ysnekmuii Haykoii Mensenesa C.B., Kpacunsaukosa I1.C.,
[lepexoruna A.A., Txait B.H. — crynenToB crapmux KypcoB. B 3to xe
BpeMsi KaHIUAATCKYIO OuccepTanuio 3amutui Meip3abekoB T.—mepBblit
yuenuk u3 Kazaxcrana. B 1977 r. AJL. KynunsiH BepHyics B ajibMa-
MaTep Ha Kadeapy TEeOpeTHUYECKOM MEXaHMKH, rae padotan mnpodeccopom
0 yxoja Ha mneHcuwo. JJokTopckyr aucceprauuio oH 3amutui B 1980
r. 3Banue mpocdeccopa emy mpucBoeHo B 1983r. B 2006 r. u3bpan B
HaunoHanbHbIi KOMUTET IO TEOPETUYECKON U MPUKIAIHON MexaHuke PD.
Ounnan MAW B r. JIeHMHCK NpHUBIEKAeT TaJaHTIMBYIO MOJIONEKb M3
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Kazaxcrana. B pesynbrare A.JI. KyHUIIBIHBIM CO31aHa Hay4dHas IIKOJIA B
Kazaxcrane. Beero non pykoBonctsom A.JI. Kynuneina B MAU 3ammtunuce
8 yuenbix u3 Kazaxcrana. Bugnseiii npeacraBurens mkonbl Tamumos JLT.
CTal JOKTOpOM Hayk, nmpodeccopom, akagemukoM HAH PK (ckonuancs B
2021 r). B crynenueckue roast A.JI. KyHuIisiH ObU1 U3BECTEH KaK YEMITHOH
MockBbl 1o mTanre, ceiuac B youtube https://youtu.be/WJh7Nrwqq68
CIIyIIAIOT TECHIO Ha ero ctuxu. OH T00MIT eCHHU, HaBESHHBIC IIUPOKUMU
npoctopamu Boury, nen pomanckl. OH NOMIO0MIT Ka3aXCKYIO KYJIBTYPY.

I1.C. KpacunsaukoB (mpodeccop MAU), A.Il. MapkeeB (mpodeccop
M®THN), C.B. Mensenes (mpodeccop MAUN), E.H. Ilonsixosa (mpodeccop
CIIoI'Y), B.H. Txaii (raBusii Hayunbli coTpyaauk UITY PAH, npodeccop),
A.A. Tlepexorun (npodeccop MAU), A.C. Myparos (mpocdeccop FOKVY),
A.T. TypembaeB (npodeccop KY um. KopkbiTr Arta), A.A. Tyskbaen
(nmpodeccop KY nm. KopkeiT ATa).
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