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Annotation. Scientific researches in the field of development of new and improvement of existing technologies
to improve the combustion of low grade fuels that reduce emissions of pollutants and at the same time improve the
main indicators of energy complexes represent considerable interest for thermal power industry in the Republic of
Kazakhstan. The development of such methods and improving coal combustion processes, along with alternative
ways of organizing its combustion process (plasma thermochemical preparation, with the use of technology overfire
air and the technology mechanism of selective and non-catalytic reduction of nitrogen oxide emissions) is currently
the most urgent for the entire energy complex.
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Many experimental and analytical studies are carried out under simplified conditions, which differ
from the real heating conditions of the process flow. For example, many of them are carried out under the
conditions of combustion of large particles when they are incinerated in a medium with large excess of
air. Some researchers have assumed that the temperature of the medium does not change during
combustion, and combustion takes place in one of the limiting regimes: kinetic or diffuse. This
simplification of the combustion process distorts its essence and does not allow us to clarify the
aerodynamics and heat exchange occurring in a real combustion chamber [1].

When the solid fuel burns in a pulverized state, turbulent heat transfer processes, masses of reacting
components and their interaction products take place in the combustion chamber. Such processes are
described by equations based on the laws of conservation of mass and momentum. For reactive flows, in
which heat transfer processes and chemical reactions occur, it is necessary to further solve the energy
conservation equation and add the equation of conservation of the mixture components or the
conservation equation for the mixture fractions and their variations. Turbulence is described by transport
equations for turbulent characteristics [2-5].

This system of basic equations of the mathematical model used in the present work to describe the
processes of turbulent heat and mass transfer during the combustion of solid fuel in the pulverized state
(pulverized-coal torch), is as follows [2]:

The equation of continuity or the law of conservation of mass in a differential form is written in the
form:

P+ 2 (pu,)=0. M

where the first term describes the flow nonstationarity, the second term represents convective transfer.
Law of conservation of momentum:
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Plasma thermochemical preparation of coal for combustion consists in heating by a plasma torch with
an oxygen deficit of the flow of the pulverized coal mixture in a special chamber to the temperature higher
than the autoignition temperature of this coal. In this case, there is an almost complete release of volatile
substances and partial combustion and gasification of coal carbon. As a result, the obtained fuel mixture
or the highly reactive two-component fuel, consisting of combustible gas and coke residue, is ignited
when mixed with secondary air and steadily burns without the use of a reserve high-reaction fuel (fuel oil
or natural gas) to stabilize the pulverized-coal flare even in a cold fumace. The use of different types of
burners does not cause differences in the mechanism of plasma thermochemical preparation of coal for
combustion. The use of PTS makes it possible to exclude fuel oil from the fuel balance of CHP,
traditionally used to kindle boilers [6-8].

The process of plasma thermochemical preparation of fuel for combustion is carried out in PTS. The
plasma torch is installed on the lined channel of the air mixture of the burner, which is converted into PTS
and installed directly into the combustion chamber [7-8]. Figure 1 presents a general view of the furnace
chambers of the PK-39 boilers of the Aksuiskaya SDPP and BKZ-160 of Almaty CHP-3 equipped with
plasma-fuel systems.

a) PK-39 of the Aksuiskaya SDPP; b) BKZ-160 of Almaty CHP-3

Figure 1 - General view of furnace chambers of boilers equipped with plasmatrons

Figures 2 and 3 show the field of the full-velocity vector in the combustion chamber in the cross
section of the burners for each of the investigated cases, for the boilers PK-39 and BKZ-160.

Analysis of figure 2 shows that with increasing number of thermochemically activated flows (4, 6, 12
plasma torches), the core of the flame is shifted to the center of symmetry of the combustion chamber. At
the point of collision of opposing flows, the dynamic head is transformed into static pressure as a result of
braking. Under the action of the resulting pressure drop, the total flow spreads up and down with
increased velocities. When impact opposite torches and the turbulence of the streams, mass and heat
transfer is accelerated to a large extent, while the mixture-forming and heating amplification intensify the
combustion process.
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Figure 2 - The field of the full-velocity vector in the section of burners of the combustion chamber
of the boiler PK-39 of Aksuyskaya SDPP

Figure 3 indicates a significant difference between the two investigated cases. In Fig. 3b, the
pulverized coal streams, flowing into the furnace through conventional burners and through plasma-fuel
systems, are clearly visible. Thus, in the furnace chamber, the flows of the two-component high-reaction
fuel gasified by plasma activation are propagated in accordance with the laws of acrodynamics and are the
thermal source for the air mixture delivered through burners not equipped with plasma ignition systems.
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Figure 3 - Distribution of the full-velocity vector in the location of the burners
of the combustion chamber of the boiler BKZ-160 of Almaty CHP-3

It can be noted (Fig. 4) that, compared with the conventional pulverized coal flow, the average
temperature in the plane of the burner cross-section for the PK-39 boiler increases with the number of
thermochemically activated streams and amounts to: 1117 °C - without activation; 4 activated streams -
1185°C; 6 - 1211 °C; 12 - 1488 °C.
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Figure 4 - Temperature field in the plane of the burner section of the lower stage
of the furnace chamber of PK-39 boiler of Aksuiskaya SDPP
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a) conventional combustion b) 2 plasma-fuel systems

Figure 5 - Temperature distribution in the area of the burner devices arrangement in the lower stage
of the furnace chamber of the BKZ-160 boiler of Almaty CHP -3
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Analysis of figure 5 shows that, in comparison with the use of conventional pulverized coal flow, the
average temperature in the plane of the section of burners with thermochemically activated flows
increases and amounts to: 1234 °C - without activation, and 1272 °C - for two activated flows in the lower
stage of the burners.

On the basis of the foregoing, it can be concluded that for all boilers under study the process of
plasma activation of the combustion of the air mixture leads to an increase in the temperature in the area
of installation of burners. At the same time, with an increase in the number of installed plasma-fuel
systems, the combustion front is shifted to the location of plasma activation systems of coal flows.

This can be explained, first of all, by the fact that during the plasma activation of the pulverized coal
stream, volatile substances are released before entering the combustion chamber, carbon is oxidized,
which leads to partial gasification of the fuel. The released volatile and gasification products begin to
react with the oxygen present in the primary air, in turn, further releasing heat and further heating the
reacting stream of pulverized coal particles, the products of combustion of volatile and gasification of the
coke residue (carbon).
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NCCIEJOBAHUE ADPOJIMHAMUKU U TEINIOMACCOOBMEHA
B TOITOYHbLIX KAMEPAX KOTJIOB IIK-39 1 BK3-160

AnHoranus. HayuHsie HcCieoBaHUS B 00NACTH pa3padOTKH HOBBIX M COBCPHICHCTBOBAHHUS CYLICCTBYOIIHX
TEXHOJIOTHH MO VJIYyYIICHHIO TOPCHHUS HH3KOCOPTHBIX TOILIMB, KOTOpPbHIC OOCCIICYHBAKOT CHH)KCHHE BBHIOPOCOB B
arMoc(epy 3arps3HSIOMMX BEHICCTB M OJHOBPEMCHHO YIIYYINAFOT OCHOBHBIC MOKA3ATCIIH JHCPICTHYCCKHX KOM-
IUICKCOB, MPEACTABIIOT 3HAYUTCIBHBIH WHTCPEC A TCIUIOSHEPreTHUeCKOH ortpaciu PecmyOmuku Kaszaxcras.
Pa3paboTka Takux METOAOB M COBEPIICHCTBOBAHHE IPOLIECCOB TOPEHHS YIUI HapsAAy C MCTOIb30BAHUEM abTCPHA-
THBHBIX CITOCOOOB OPraHU3ALUH MPOLECCA Er0 CKUTaHUS (MIA3MEHHAS TCPMOXHMHYCCKAS MOATOTOBKA, C MPUMCHE-
HHUEM TEXHOJIOTHH OCTPOTO AYThS W TCXHOJOTHH HMCIOJBb30BAHUS MEXAHH3MA CEICKTHBHOTO M HEKATATHTHYCCKOTO
CHIDKCHHS BHIOPOCOB OKCHJIOB a30Ta) ABJLIETCS B HACTOSIICE BpeMs HaHOOJIEe aKTy alIbHBIM I BCETO SHEPIETHYEC-
KOTO KOMIIJIEKCA.

KimoueBple cioBa: 'opeHue, TOmouHas Kamepa, IUIA3MEHHO-TOIUTMBHBIC CHCTEMBI, YHCICHHOE MOJACIHPO-
BaHHUE.

MHoOrHE 3KCICPUMCHTANIBHBIC W AHAIUTHYCCKUC HUCCICAOBAHUS TPOBOASTCS B  YIPOINCHHBIX
VCIOBHUSIX, KOTOPBIC OTIHYAIOTCS OT PEaIbHBIX TOMOYHBIX YCIOBHM MPOTCKaHUsl mporecca. Tak,
HAIPUMEP, MHOTHEC U3 HUX MPOBOIATCS B YCIOBHIX TOPEHHS KPYIHBIX YaCTHUIl IIPH HX CKUTAHHH B CPEIC
¢ OompiuMu U30BITKAMH BO3ayXa. HexoTophie HCCaCIOBATEIH MPUHAMAIIN, YTO TEMIEpaTypa CPeabl B
MPOLECCE TOPCHUsI HE HU3MECHATCS, a TOPCHHC MPOTEKACT B OXHOM K3 MPCACIbHBIX PCIKHUMOB!
kuHeTHYCCKOM Win auddysnom. Takoe ympoimeHHe mpouecca TOPCHHS HCKaKaeT ero CyTh W HE
MO3BOJISCT BBISICHUTD a3POJUHAMHUKY U TCINIOOOMCH, IPOUCXOISIINE B PSATbHOM TONMOYHOM Kamepe [1].

INpu cropanuu TBEPAOro TOILIMBA B MBIICBUAHOM COCTOSHHM B TOMOYHOH KaMEpPe MPOUCXOIST
TypOYJICHTHBIC TPOIICCCH TMEPEHOCA TEIUIA, MACcChl PEArHPYIOMIMX KOMITIOHCHTOB M TMPOAYKTOB WX
B3aMMOJCHCTBHS. TaKue MPOLECCHl OMUCHIBAKOTCS VPABHCHUSMHE, OCHOBAHHBIMU HA 3aKOHAX COXPAHCHUS
MacChl U UMIyJbca. s pearupyomnmx mOTOKOB, B KOTOPBIX MPOHUCXOAST MPOLECCH TCILIONCPEAAYH U
XHMHYCCKHAC PEAKIUH HCOOXOAMMO [JOMOJHUTCIBHO pCILIaTh YPAaBHCHHUE COXPAHCHUSI JHCPTUU H
,Z[O6aBJ'[$[Tb ypaBHeHHe COXpaHeHI/IH KOMITIOHCHTOB CMCCH HJIHN ypaBHeHI/ISI COXpaHeHI/IH AJIsL q)paKLII/Iﬁ
cMECH W HX U3MCHEHHH. TypOYJICHTHOCTh OIUCHIBACTCS TPAHCIOPTHBIMU —VPABHCHUSAMH IS
TypOYJCHTHBIX XapaKTePUCTHK [2-5].

VkazanHas cuCTeMa OCHOBHBIX YPAaBHCHHH MaTCMaTHUYCCKOW MOJCTH, MCIOJb3YCMOM B HACTOSIICM
paboTe i1 ONMCAHHS MPOLECCOB TYPOYJICHTHOIO TEIUIOMACCONEPEHOCA MMPH CXKHIAHHH TBEPAOIO
TOIUTHBA B TBUICBUIHOM COCTOSIHUHU (TIBLICY TOJIBHBIN (DAKeT) BBITSIUT CJICAYIOMMM 00pa3oM [2]:

VpaBHCHHE HEPA3pPHIBHOCTH WM 3aKOH COXpPaHCHHS Macchl B aupdepeHumansaon  (opme
3aIUCBHIBACTCS B BUIC!

op O

— )=0, 1
8t+8x (,ou) W

1
[JC TCPBEIM WICH OIMKCHIBACT HCCTALIOHAPHOCTh IOTOKA, BTOPOM WICH NPEACTABIICT COOOM
KOHBEKTHUBHBIN MIEPEHOC.
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[MnasmenHas TepMOXHUMHUECKAs MOATOTOBKA YIVISI K CKUTAHHIO 3aK/IFOYACTCS B HATPEBE IUIA3MEHHBIM
daxenom mpu geduumTe KHCIOPOAA IOTOKA IBUICYTOJBHOH CMECH B CHCLHUATBHOM KaMepe M0
TEMITepaTypsl, MPEBHIMAOIICH TEMIIEPATypy CaMOBOCIUIAMEHEHU AaHHOTO yris. [Ipu sToM mpoucxomur
NPaKTHICCKH MONHBIM BBIXOA JIETYUIHX BELICCTB M YACTHIHOEC CrOpaHue u razuduxarus yriepoga yris. B
pe3yspTaTe MONYyYCHHAs TOIUTHBHAS CMECh WM BBICOKOPEAKIIMOHHOE IBYXKOMIIOHGHTHOE TOILIHMBO,
COCTOSIEE M3 TOPIOYETO Taza M KOKCOBOTO OCTATKA, BOCILIAMEHSACTCS MPH CMEIICHHH C BTOPHYIHBIM
BO3AYXOM M YCTOWYHBO T'OPUT 0O€3 HCIIOIb30BAHUS I CTAOWIM3ALMU MBUICYTONBHOrO (hakena aaxe B
XONOJHOM TONKE PE3CPBHOrO BBICOKOPEAKI[HOHHOTO TOIUTHBA (Ma3yTa WIH IPHPOAHOTO Trasa).
Hcnomp30Banne pa3aMdHBIX THIIOB TOPETIOK HE BBI3BIBACT OTIHYHHA B MEXaHH3ME MPOIECCa ITA3MECHHOH
TCPMOXMMHYCCKOH MHOArOTOBKH yrims Kk cxuranuio. [Ipumenenue [1TC mozBosiser HCKIIOUUTD U3
toruBHOTO Ganmanca TAC MasyT, TPaIUIIMOHHO WCIIONb3YSMBIH I PACTONKH KOTIOB [6-8].

INpouecc maa3MeHHOH TEPMOXHUMHYECKOH MOATOTOBKH TOIUIMBA K COKHIAHHMIO OCYINECTBILICTCS B
ITC. Tna3MoTpoH ycTaHABAUBACTCS HA (DyTCPOBAHHBIN KaHAT a3POCMECH TOPEIIKH, KOTOPAs TEM CaMbIM
npeobpasyercs B ITTC u ycTaHaBIHBacTCsS HEIOCPEACTBCHHO B TOMOUHYIO kamepy [7-8]. Ha pucynke 1
npeacTasicH obmuit Bua Tonounsix kamep kotinos IMK-39 Axcyiickoit [POC u BK3-160 Anmarunckoit
TOLI-3, 000pyA0BaHHBIX IUIA3MEHHO-TOINIMBHBIMU CHCTEMaMH.

a) I1IK-39 Axcyiickoit IPOC;  6) BK3-160 Anmatunckoit TOIL-3

PucyHox 1 - OOmmit BUj[ TOIIOYHBIX KaMep KOTIOB, 000PY JOBaHHBIX IDIa3MOTPOHAMHI

Ha pucynkax 2 — 3 mpeacTaBiacHO MOJIC BEKTOPA MOJHOH CKOPOCTH B KaMEpe CTOPAHUS B CCUCHHUU
TOPCIIOK L KAXKIOTO U3 HCCICAYEMBIX cirydacs, [uist koTios [1K-39 u BK3-160.




ISSN 1991-346X Cepus ¢usuxo-wamemamudecxas. Ne 2. 2017

ho s f ] YA s F o

R g o g

'
s s v mmmmmwm iy | | S Frrmrmr s s o ol N - R A

Vo ddam e s s oa ol
L LR — JAN e v e s s s 0 aas

B o

e S e

R T | L RN
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Pucynok 2 — [Tone BekTopa MOTHOM CKOPOCTH B CEUSHUH TOPEIIOK TOTIOYHOM KaMephI
xotia [1K-39 Akcyiickoit [POC

AHamu3 pucyHKa 2 TNOKAa3bIBAaCT, YTO C YBEJIMUCHHEM YHCIA TCPMOXMMHYCCKH AKTHBHPOBAHHBIX
noTokoB (4, 6, 12 mina3veHHBIX ropenok) sapo (akena cMemaeTcs K LECHTPY CHMMETPHUH TOTOYHOM
kamepel. B MecTe coymapeHus BCTPEUHBIX MOTOKOB B PE3YIbTATE TOPMOKCHHS JHHAMUYCCKHH HAIOP
Tpanchopmupyercst B ctarmdeckoe aasieHue. [loa meiictBreM 00pa3oBaBLICIOCS MEPENata AABICHUSA
OOIMH MOTOK PACcTEKACTCs BBEPX M BHHU3 C IOBBIMICHHBIMH CKOpocTsamu. [Ipu coyaapeHHH BCTPEUHBIX
¢daxenoB U TypOyIHM3aLMK MMOTOKOB B 3HAYHTCIBHOM CTCIICHH YCKOPSICTCS MAacCo- M TCIUIOOOMCH, a
VCUIIUBAIOIIECECS TIPH 3TOM CMECEO0Pa30BaHKE U HATPEB HHTCHCH(UIIMPYIOT MPOLIECC TOPCHUSL.
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a) OOBIHOE I'OPEHNE 0) 2 IUIa3MEHHO-TOIUIMBHBIE CUCTEMBI

Pucynok 3 - Pacripesienenuie BekTopa IOJIHON CKOPOCTH
B 00JIaCTH PacIIONIOKEHHSI TOPEIOK TOITOYHOM kamepsl komna bK3-160 Anmarunckoi TOI1-3

Pucynok 3 ykas3bIBacT Ha CYLIECTBEHHOE PA3IWUME MEXIY ABYMS HcciaeayeMmbiMu ciaydasmu. Ha
pucyHke 3, 6 OTYCTIUBO BUIHBI MOTOKH IMBLICYTOIBHON CMECH, MOCTYHAIINEC B TOTIKY YEPE3 OOBIYHBIC
TOPEIIKU U YCPE3 MIA3MEHHO-TOIUTUBHBIC CUCTEMBI. Takum 00pa3oM, B 00bEME TOTIOYHOH KaMEPBl TOTOKU
JBYXKOMIIOHCHTHOTO BBICOKOPCAKLIMOHHOTO TOIUINBA, Ta3U(pUIIMPOBAHHBIC C TMOMOLIBIO ILIA3MEHHOH
AKTUBALMH, PACIPOCTPAHSIIOTCS B COOTBETCTBHHM C 3aKOHAMH A3POAMHAMHKH M SBIISIOTCS TEIIOBBIM
HCTOYHHUKOM I ad3POCMECH, MOJABAEMOU YEpPE3 TOPENIKH, HE OCHAIICHHBIE CHCTEMAaMH ILIA3MEHHOTO
BOCTUIAMCHCHHUSI.

MoxHO 3amMeTuTh (PUCYHOK 4), 9TO MO CPABHCHHUIO C HMCIOIB30BAHHEM OOBIYHOTO MBLICYTOJIBHOTO
MOTOKA CPEAHEEC 3HAUCHHUE TEMIICPATypPhl B IUIOCKOCTH ceueHHs ropemok mas koriaa [IK-39 ¢
VBCIUUCHUEM YHCIa TCPMOXHMHUYCCKH AKTHBUPOBAHHBIX MOTOKOB YBEIMYMBACTCS H COCTABISICT: O€3
axtuBauud — 1117 °C; uetsipe akruBupoBaHHbix motoka - 1185 °C; 6 — 1211 °C; 12 — 1488 °C.

6 1+ 2 3 4 S5 & 7 & & 10

Temperature [grad C] ) Temperature [grad C] X fm]
200.0 606.0 10(;0.0 14[;0.0 !8(;0.0 1863 5394 au25 Ii!ldﬁ.ﬂ 1598.7
#* Maximum: 14893 Miftelwar!: 1117.4 #* Maximum: 1613.1 Mittelwert: 11847
. Minlmum: 172.0 & Minfmum: 171.9

a) 0OBIMHOE TOPEHNE 0) 3 TUIa3MEHHO-TOIUTUBHBIE CHCTEMBI
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0) 2 II1a3MEHHO-TOIUIUBHBIE CUCTEMBI

PucyHok 5 — Pacnipeienenue temiiepaTypbl B 007aCTH PACIIONIOKEHUS TOPEIOYHBIX YCTPOHCTB
HIDKHETO sIpyca TOIouHoM kamephl koTia BK3-160 Anmatunckoi TOI-3

AHanmu3 pUCyHKa 5 MOKAa3kIBacT, YTO MO CPABHECHHUIO ¢ MCIOJIb30BAHUEM OOBIUHOIO MBIICYTOIBHOTO
NOTOKA CPEAHEE 3HAUCHHUE TEMIIEPATYPHI B ITIOCKOCTH CEYCHHUS TOPEIOK ¢ TCPMOXHUMHYCCKH AKTUBUPO-
BAHHBIMH IIOTOKAMHU YBEIUYHMBACTCA U COCTaBisIeT: O6e3 aktmBaruu — 1234 °C, a mpu ABYX aKTHUBUPO-
BaHHBIX MOTOKAX B 00ACTH HIKHETO sipyca ropeiok - 1272 °C.

Ha ocHOBaHMH BBIIIECKA3aHHOTO, MOXHO CACNATh BBIBOJX O TOM, YTO TS BCEX HUCCIICAYCMBIX KOTIOB
NpPOLIECC MIA3MEHHOM aKTHBALMH TOPEHUS a3POCMECH NPHUBOIUT K YBCIMUCHUIO TEMIICPATYPhl B 001aCTH
YCTAHOBKH TOPENOYHBIX yCTpoHcTB. IIpu 3TOM € yBenMYCHHMEM 4YHCIA YCTAHOBICHHBIX ILIA3MCHHO-



Hzeecmus Hayuonanvnoti axademuu nayx Pecnybnuxu Kasaxcman

TOIUTMBHBIX CHCTCM HAOMIOZAcTCs CMEICHUC (pPOHTA rOPEeHMS K MECTY PAcIONOXKCHHS CHUCTCM ILIa3-
MCHHOM AKTUBAIUX YTOJbHBIX IIOTOKOB.

3TO MOXKHO O6’I>${CHI/IT]), OpeKac BCCTO, TCM, YTO IIPH IIA3MCHHOM AKTUBAIUU IIbLICYTOJBHOI'O
MOTOKA X0 BEIXOJA B TOIOYHOE MPOCTPAHCTBO BELACISIFOTCS JETYYHE BEIIECTBA, OKUCISICTCS YITIEPO, UTO
W MPHUBOJUT K YACTUYHOU rasuukaruu Tommiea. BriaenuBmmecs neTydue W NMPOAYKTH rasudukarmu
HAYMHAIOT PEarupoBaTh C MPUCYTCTBYIOIIMM B NEPBHYHOM BO3AyXE KHCIOPOAOM, B CBOIO OHYEPEIb,
JOIIOTHUTEJIBHO BBIACTSSL TCIUIO U cle OObIIe HArpeBasl pearupyroLuil MOTOK IbUICYTOJbHBIX HYACTHIIL,
MPOAYKTOB CTOPAHMUS JCTYUHX U rasu(pUKanuy KOKCOBOTO OCTaTKa (YIIepoaa).
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AIPOJNHAMMKACHI MEH KBLTY MACCA AJIMACYBIH 3EPTTEY

AnHoramus. Atrvoc(epara O6NIHETIH 3HAHABI KANABIKTAPIBIH MOJIICPIH KEMITETIH KOHE JHCPIeTHKAIBIK
KEIICHACPAIH HEri3ri KepceTKImTepiH OipMesriiae KOFaphLIaTATBIH TOMEHII CYPBINTHI OTHIHAAP/BIH JKAHYbIH
JKAKCApPTYFa KaThICTHI JKAHA TEXHOJIOTHIAP/IBI JKACAY JKOHE aFbIMIAFBI TYPICPIH JKETUIAIPY OOIBICBIHAAFHI FHUIBIMHU
seprreyiep Kazakcran PecryOnukachIHbIH JKbIUTY SHEPTETHKA CANACHI YIIIH AHTAPIbIKTAH KbI3BIFY INBLIBIK TY ABIPHIIT
oteIp. OCBIHAAN omicTepai xodanmay KoHE KAHY MPOUECIH YHBIMIACTHIPYIBIH OaramMa TYPACPIH KOJJIAHA OTHIPHIIL,
KOMIpP/i KAFy MPOLECIH KETUTHIPY (6TKIp YPJACy TEXHOJIOTHACH MCH a30T TOTHIKTAPBIHBIH KAITBIKTAPBIH CEICKTHBTI
KATAIUTHKAIBIK EMEC KEMITY MEXaHH3MI TEXHOJOTHACHIH KOJIAHA OTHIPBHII, IUIA3MAJIBIK TEPMOXHMUSIIBIK d31pIey)
Ka3ipri yaksITTa Oapina SHEPIreTUKAIBIK KCIICH YIIH 63¢KTi OOJIBIT OTHIp.

Tipek co3xep: KaHy, ’KaHy KaMepachl, MIA3Ma-OTHIH KYHEIEPi, CAHIBIK MOJCIBICY.




