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uns saBjserca paspadorka
B 4ACTHOCTH, BOJIbI, & TAKKE KpUTEpHUEB
¢ur npeobpasosan B asIcopOCHT,
e, OGHApYKEH M HCCICAOBAH
_oKUCJIMTEN" - IpAMas
rapuio 00pazoBaHuA CUI' kak
aguToB B KauecTBe copOeHTOB
eckoe Oyayuiee.

nedru B KazaxTaHCKOH HAYKE W TEXHHKC ABNAECTC

COC/IMHCHHA HHTepKaﬂHpO—

KioueBbie clloBa:
YKLMSA, BCIIGHCHHbIH

ganus rpauTa, TCPMOACCTP

rpadut
Beenenue

Mcenenosanue KUHCTHUKH TEpPMOJIN3a
coeIMHCHUH MHTEPKAJIHPOBAHHOTO rpadura

(CUI") Obiio MpOBEACHO 1O BBIXO/LY Ta3000pas-
HBIX M TBEpABIX MNPOAYKTOB B pamKax KJac-
CHUECKMX TOJXOA0B K HCCICAOBAHMIO rerepo-
reHHbIX PEAKIMi THIIA g1 — S2 + rasz [1]. Tlpu
oGpasoBaHuK  TBCPABIX [IPOJIYKTOB  TCPMOINH3A
CHT" MOKHO BBIACTHTD /1B OCHOBHBIX Mapuipyra:

1) neuHTEpKAjAIAA — [PaKTHYECKH M0~
bl BHIXOJ MHTCPKAJaHTa B BHAC ra3000pasHbIX
npoaykTos 6e3 CYMICCTBCHHOTO W3MCHCHIA nep-
BoHauaibHOro 00bEMa CUI' ¢ obOpasoBaHHCM
0CTATOUYHbIX coepuuennit (OC) WHTCPKAIMPO-
panus rpaduTa;

2) BCy4nBaHUC
pEHHOIO rpapura (T
necrpyxun CHL ¢
pas) yBe/HUEHHEM YACTBHOTO obbema.

Ocnognoe orauune TPT n OC - 3Ha4eHHue

KoTOpas s TPI B 10-
ornoctn OC #

— reHepalys TepMOopaciiin-
PI) B pesyibrarte TCPMO-
MHOTOKpaTHBIM (B 50-300

HACHIIHON TIOTHOCTH Py,
600 pa3 MeHbLIC HACBHIHOH T
cocrasnser 0,02-0,003 r/em’.
CTpyKTypHBIC XapaKTepuCTHKH (Mexcnoe-
Boe  paccTosHue, —PpasMephl KpPlCTa.ﬂJlHTOB),
KOJIMMECTBO ¥ COCTaB XMMHUCCKUX nedexToB U

R —

=T OPEHUE 1 JA3MOXUMHUS

TP u OC OTIHYaoTCA OT TAKOBBIX
ycxoaHoro rpagura, ojHako mano 4 RCTE
renpHbt K pasnuunsm TPT u ocC. ]

HacpinHas — MJIOTHOCTb

[IOTHOCTH HCXOJHOTO rpaduta

OC OGuu3ka
(2,267 r/em

OC sBnsercs MPOAYKTOM TEPMOIECTPYK
CHT, npoBsejcH-HOH B YCIIOBHSIX HCKIIIOUAION
BCTyUMBAHHE.

BajkHBIMH TIPE/ICTABSAIOTCAH olcHKA E
MOYKHOCTEl pasaeneHns MapupyTos, ocoOeH!
TemmepaTypHoi  00sacTH KOHKYPEHTHYIO o
soanms OC u TPI, a TaKkke HKCNEPUMCHTANbE
oGocHoBanus BbIOOPA obuieil cxembl CHHT '
necTpyKUnH CHUI B cuCTEMax «wpadur-uH
KaJIUPYIOLLM# areHm. '

JlanHbic 10 KMHCTHKC TEpMOIIU3a
CTABJICHBI HA TIPHMCPC CTAGMIM3NPOBAHHOTO
para rpagura (HI'C) (puc. 1) '

KuHETHKA TEPMOIH3a HI'C ynoBJICTS
TeNbHO  ONMCHIBACTCA  YPaBHCHHEM nep
nops/Ka, 4To BUHO 11O KpuBoOi 3 (puc.2.): "

-In (1 -a,) =kt+ B,

rae o =(K° - K)/( K° - K*) - npuBEeH
cTeneHb NpEBpAlICHHs, MpH  HAHE
spauenun KoddGpuuncHTa penyunpanus §
70 (pUCYHOK 13, nuaun 1,2), k - KOHCT

CKOpPOCTH peaKLunit (tepmonusa), T-
peaxunu, B- [OCTOSHHAS HHTEIPHPOBAH ik
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2) (Ipamas (3) - WUTKOCTPAIIAS BBIIOIHEHUS ypaBHeHus (1)

Puc. 2 - 3aBucumocts koodduunenra BCiyuuBanus K ot Bpemenn npu temneparypax

PesyanTarel m obeyxkaenns

[onyyennsie  pesyabTathl  MO3BOAMIH
OUCHHTL  I(PPEKTUBHBIC KOHCTAHTBI  CKOPOCTH
TCPMOJIH3A JUIs pas3HbIX Temnepatyp (Tabnuua 1).

Paccunrannbie  3naucuus  oddexrusroii
OHCPrHM  aKTHUBAUMKH  TepMojectpykiud  HI'C
cocTaBisaoT 176 xkJlw/Monb u Gnu3ku K Beld-
4uHAM E,, ONpee/ICHHBIMU APYTUMH METO1aMu
W NIPEJICTABICHHBIMHU B JINTEPATYpC.

Hamn  nokazano, urto  ocHOBHBIMHM
MapuipytamMu tepMonusza HI'C asnsrorcs cranuum

ACHHTCPKAJIMPOBAHUS M BermyunmBanus (¢ obpa-
3oBanuem OC u TP COOTBETCTBEHHO), KOTOPbIC
MPOTEKAIOT MapauICaLHO.

C yuerom usBecTHbIX U3 Jureparyphi [2,3]

H 065[3aTCJ1beIX JUIA CHHTEC3a HHTCPKaJIH-
POBaHHBIX  COCAMHEHMH  rpadmra  crajamii
IEPEHOCA  JJIEKTPOHOB  HA  OKHCIHTCIb W
HHTCPKAIMPOBAHUA rpagura, MOMKHO

NpE/ICTAaBUTL 0010 CXeMy Npolecca CHHTe3a H
Aectpykunn CHUI, m B paMkax 5Toii  ¢xeMbl
PacCMOTPETh YKa3aHHBIH MPOLIECC KAK €/IMHBII;

FOPEHHE U IJIASMOXUMMUSA
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KHHETHKA TEPMOJIM3A CHTI

(Cn)y=—=

_ K.K. Kydaii6epzenos u dp.

Ks TPT + raszobpasusic

g MPOAYKTH
x(Cn*) X[Cn"‘A X ZHA]
k-T.e k-z.-A‘ K
4 OC + rasobpasubie
MPOAYKTHI
kpuctannut rpadura; C, - anuoH-uHTepkanant; zHA - mojexyis

rae (Cp)x
MaKpOKaTHOH (MJIM KaTHOH-pajukan); A -

consBatonurauasl; x[C, A" x zHA] - CHI': -7

Tabnuua 1 — D dexkTuBHbIe KOHCTaHTHI cKOpocTH Tepmoitu3a HI'C juis pasubix TeMneparyp

Temnepatypa Dddexrusnas koucranra | Cpobouusiii wien | Kosdduumenr
Tepmoiinsa, °C ckopoct, K (u') KOppeJsiLiMU
130 0,31 +0,01 0,23 + 0,04 0,993
140 1,49 + 0,04 -0,13 + 0,06 0,990
150 2,15+£0,09 0,43 + 0,08 0,991

Jlns cnyyas HaTparta rpaduTa craguu |1 u 2
NPOTEKAOT HEOOPATUMO BCJICACTBUC YAAJICHUS U3
CHCTEMBI BOCCTAHOBJICHHOH ()OPMBI OKUCITHTEINS —
NO,. /lns nociienoBate/ibHON pealin3aliud Mapiu-
pyroB (-2) u (-1) HEOOXOIHM HMCTOUHHUK DIIEKT-
POHOB ISl BOCCTAHOBJICHHS YIJIEPOJHBIX MaKpo-
katnono C,". EAMHCTBEHHBIH BHYTpUpELICTOY-
HbII MOTEHIMATIBHBIA 2neKTpoHOA0HOD - (NO;) -
MOXET BBINOJIHHTH OTY (YHKLUHMIO TOJIBKO [PH
yCJI0BUM ¢ro pacnaga (nanpumep NO; — NO, +
O ) u obpaszoBanus "akTHBHOrO" Kuciopoaa [4].
llocnennuit ~ MoxKeT  BBICTYNAThb  JOHOPOM
2UICKTPOHOB, OJHAKO PCAKIMs €ro C YIIIEpPoAOM
uaert ¢ obpasoBanueM koBajieHTHLIX C—O cBs3eil.
B pesyiwrare aror mapwpyr npusoaur Kk OC
(ctamuss 4), 4YTO TIO3BOJIIET MCKIIOYUTL U3
pacemotpenust craauu (-1) u (-2). BosmoxkHo,
mapmpyr (-2) (cxema 1) peanusyerca s
OTHOCHTENIBHO €1ab0 CBSI3aHHBIX C PELIETKOM
rpauTa MOJICKYJI-COILBATOIMIaH10B.

Mapuipyts! (3) u (4) (cxema 1) nporexaroT
[apajuieibHO, HO TEMIICPATYPHBIC 3aBMCHMOCTH
ppekTHBHBIX KOHCTaHT k3 u ks pasnuuHblL
[loBbienne Temneparypol (= 160 °C) coszmaer
MAaKCUMaIbHO  OJIaronpuATHLIC — YCIOBHS  JUIs
nporekanus mapuipyra 3. CHukeHue Teme-
parypel (£ 75 °C) npHBOAMT K MpPOTEKaAHHIO
Tepmosmza  HI'C  MckmouMTeNnbHO MO MyTH
ooOpazoBauus OC (cragus 4).

Takum oOpasoM, 4acTHbIH caydal HH3KO-
TemneparypHoro cuHresa M pacnaga HI'C npuso-
JUT K 001LeH cxeme (cxema 1) cunresa u 1ecTpyk-
unu akuenropusix CHUIT, B kotopoit craguu (-1) n
(-2) ve peanusyiores, a repmojectpykuus CHIL, B
UTOre, MPOXOJHT MO JBYM TapauleibHbIM

'OPEHHE H IU]A3MOXI/IMPIH
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mapuipytam (o TPI' u OC). [lpuyem, Bapbupy
YCIOBHS, MOXKHO YMPaBIAThL ACCTPYKIIHEH i
HAMpaBsis €¢ Ha JOMHMHHpYlOlee 00Opa3OBaHE
OJIHOIO U3 NPOJLYKTOB.

BBISIBICHHBIC 3aKOHOMEPHOCTH TEPMOJIKS
CUI' u kuHeTHueckHuii aHanmu3 oOHICH CXEM

NO3BOJIMAM  MPCUIOKHTH  THIOTE3Y, YTO
yCIOBHSX, Koraa ckopocts cuHresa CHI
rpaduTa  MEHBIIC WM  COMOCTAaBHMA

CKOPOCTBI) €ro pacxo/IoBaHusA 1O Mapm
obpazosanus TPI" [k, < ki], Bo3mMOkHO 0AHOB
MEHHOE NPOTEKAHUE MOC/IE10BATE/ILHBIX ped -:-s;
cunresa CHI" u ero npespamenus 8 TPI' B of
TEXHOJOTHUYECKYI0 cTaauio. [Ipu oTOM HCK K
yaercs TPaJMIIMOHHO HeoOxoaumas OTAC
craaua cuHre3a u  BeyiencHus CHUIN. Tak
Ipolecc HaMW Ha3BaH NPAMONH OKHCITUTENBHE
konsepcuer rpapura B TPI'. Jlna peanusaim
TAKOro TPOLECCa PearcHT-OKUCIIUTEb JIOJIKE
OJIHOBPCMCHHO  BBINOJHATL  (DYHKLUHH  JIOHO]
AHMOHOB H DJICKTPOHO-AaKLENTOPa B TCMIICH
TypHOi obnactn cunteza TPI. Jlns npoeps

TUNOTE3bl B KA4YECTBE TAKMX PEarcHTOB-OKHS
autenci ObuiM  BHIOpAHBI HUTPAThl  METAIIC
MC(NO3)2

Ilepsoiii TepmorpadeHuT ObLIT NoJTy!4eH |
OunapHoil cmecu npupojaHoro rpadgura
I'JI-1  (Yenabunckoro mecropomaenus, ['0OC
5279-74) w kpuctamoruapara Hutpata GapH
VenoBus  dKcnepuMeHTa  ObUIM  CHICYHOILA
COOTHOLIEHHE KoMnoHeHToB - 30/70, onth
Has Temmnepatypa mnpouecca - 700°C, npojo:
AKUTEINBHOCTh dKcnepumenta - 10 mun. B
YCIOBHAX KOO(D(HIIMEHT BCICHHBAHUA COCTABIL:
23 emir. Hpn BU3YaJIbHOM  HAOJIHO/ICH]

|l EFEASEREQ EISBEOREERGE XEQuNRH S40A0AIRES CQEcEERETRRRE &



KHHETHKA TEPMOJIU3A CUT’

npouecca 0OHapyKEHO, YTO B TCYCHHE KOPOTKOIO
BPEMEHM 110C/IC BBCJACHUA cMecH rpadura co
BCIICHMBAIO-IIMM  arcHTOM B  NPEABAPHUTEIBHO
pasorperyio MydenbHyw rneub Habumomaercs
MIABJICHHE BCICHUBAIOIIETO areHta ¢ o0paszo-
BAHUEM OJHOPOJHON pACIUIABJICHHOH MY3bIpS-
meiics maccel. [lo 3aBepuienuu sTOro  9rana
NPOMCXOANT  pe3Koe  BCHCHUBaHue rpadura,
COMPOBOK/IAIONICECS BbIJICIICHUEM HE3HAYUTE b~
HOTO KOJiH4ecTBa Oyporo rasza (OKCHAOB a30Ta) U
Ocnoro apiMa  MEILUAHIIKMX  YACTHIL  adPO30Jis
okcua Gapus.

IIpu BO3CHCTBUM TepMOY/Iapa Ha BTOPYIO
OMHApHYIO CMeCh, KOTOpas COCTOSIA U3 TPHPOJI-
Horo rpapura wmapku I'T-2 (3aBanbeBckoro
mecropoxaenus, F'OCT 4596-75) u kpucramio-
rHpara xjaopara xenesa Obll NOJy4eH BTOPOM
Tepmorpadennr. YciuoBus dKCNCHUMEHTa ObLTH
CIIC/lyIOIME:  TeMmIepaTypa aKkcnepumenta- 800
°C, npopomkuTenbHoCTh - 20 MHUHYT, COOT-
HowieHue KoMmnoHentoB - 40/60. Ycranosieno,
4yto  BenenuBanuwe rpapura ¢ FeCly:6H,0O
OTJIMYACTCS MAIOH CTEMEHBIO TEPMOPACIIMPEHHUS.

Ilocnenyromue repmorpadeHUThl  CHHTE-
3UPOBAIM M3 OMHAPHBIX CMECCH KPHCTaUTOIMJI-
pata HHTpaTa ILMHKa - rpauTa W KpUCTai-
JlorujJipaTa HUTpaTta Maruus — rpadwura. Ycnosus
JKCTIEpUMEHTa ObIIM CHEAYIONIHe: Temneparypa
cunresa - 800 °C, npoaomkuTensHoCTh - 15 Mu-
HYT, COOTHOIICHHE KOMIIOHCHTOB BapbHUpPOBA-
10Ch.

B pesynbrare Bo3saciicTBus TepMoyaapom
Ha OHMHApHYIO CMeCh TPOMCXOAMT MpOIECC
PA3IOKEHNs KPUCTAIOTHAPATA HUTPATa IMHKA
WJIK Marius ¢ 00pa3soBAHMEM aKTHBHBIX YAaCTHIIbI
HNO;, N,Os, NO,', BCTynalonmx B XUMHUYCCKHE
peakunu ¢ rpaduToM. YKa3aHHBIC AKTHBHBIC
YaCTHIIbI  BBICTYNAIOT B  POJH  OKHCIHUTES
MaTpHllbl TpaduTa W MOCTABUIMKA YacTHI —
MHTEpKananToB. B pesynbrare npoucxoaur obpa-
30BAHHE  COC/IMHCHUI  HHTEPKAIMPOBAHHOIO
rpapura (CHI') xak wuHTCp™Menmara mnpouecca
KOHBEpCHHM rpadura B Benenennstit rpadur (BI).

Takum obpasom, npu ObicTpom Harpese
CHI" uiam npoykToB MX rHAPOIH3A MEKIY CIIOS-
MH YIJICPOJIHBIX CCTOK B rpagyuTe BOZHMKACT JaB-
JICHHC, OKa3bIBAKOLICC AMCHCPIUPYIOLICE JCHCT-
Buc. Jlennrepkansums u3 rpaduToBO MaTpHILBI
OCYUICCTBJIACTCA KaK 4Yepes3 TOpILbl CIIOEB, TaK U
4epe3 UMCIOIMECs Ae(EKThI, BbI3bIBAS Pa3pbiB M
NOJABHKKY cioeB. IIpu BBICOKHX CKOPOCTAX Ha-
rpeBa 9T0 NPUBOAUT K 0OPA30BaHMIO NICHONOL00-

HBIX CTPYKTYD.

K.K. Kydati6epzenos u dp.

H3BecTHO, 4TO NpH TEPMOJICCTPYKIIMH HUT-
paToB BO3MOXKHO 00OPa30BAHME AKTHBHBIX YACTHIL,
KOTOPBIC MOI'YT SBJIATHCA  TOTCHIUAILHBIMU
OKHMCJIMTCASIMH M MHTCPKAJIAHTAMH  KPHCTAaJI-
nu4eckoi pemerku rpadura. [lpu stom BakHo,
4TOOBl  TEMIICPATYPHLIH /HANA30H TI'CHEPALMH
AKTHBHBIX 4YacTHIL B INPHCYTCTBHH rpadura
nepekpuiBasics ¢ 06macteio  dPPEKTHBHOTO
BCITyuMBaHus nonayyeunoro CUI

Kak BuiHO 13 pucyHka 3, TepMonu3 cMmecei
rpadura C [Mg(NO3),x6H,0] "
[Zn(NO;),x6H,0] B obnactn temneparyp 300-
800 °C npuBoauT k obpazosanuio TPI',

OcobeHHOCTBIO VKa3aHHBIX cmeceit
ABJIACTCS TO, YTO NPH HOPMAJILHBIX YCIOBHIX HX
KOMIIOHCHTBI  HC  B3aUMOJICHCTBYIOT Jpyr c
Apyrom. Heobxo-uMbIM yCIOBHEM NPOTEKAHMS
pCaKUMKU ABJISETCH TCPMOUHUIIMMPYEMBIN pacnaj
MCXO/IHOI'O PEa-reHTa-0KUCIHTEIs.

Makcumanbubic  3HaueHHs — noKasarens
BCIlyuuBanus  coctapisior 40  om'/r i
[Mg(NO3),x6H,0] u 80 cm/r s
[Zn(NO;),*6H,0].

Heobxoaumoe KOJIH4CCTBO HUTpaTa
MeTaimia Juisi o0paboTkH MCXoaHOro rpagura
cocrasisier 20-80 % ot ero cmecu ¢ rpadurom.
Hcnonb3oBanue HUTpAaTa METalia B KOJMYECTBE
menee 20 % npuBoaut k nomyuenuio TP ¢
MOBBIIICHHON HACBIMHON TUIOTHOCTBIO M IIOXOH
npeccyemocteio, a Gonee 80 % npuBoauT K
Huskomy Bbixoay TPI. MakcumanbHoe Bermyuu-
BAHWC HAOIIONACTCS NPH COOTHOIIEHHH KOMIIO-
HEHTOB cMmecH 6,4 Moub yrnepojga Ha | mons
COJH.

Temneparypa, npu KoOTOpOii aocTHraerTcs
MaKCUMaIbHbIH  KOO(QDUIMEHT  BCIyYHMBaHMs,
3aBUCHT OT Npupo/bl conn. s Mg(NOs),x6H,0
oHa coctasasger 750 °C, mis Zn(NO;),<6H,0 -
400°C (pucynok 3). IloBbiuicHHE TeMmEpaTyphbi
TMPUBOJUT K TMOBBILICHHOMY OKHCICHHIO rpadura
1 Bbiropanuio ero 10 CO u CO,. Ilpu nonmxkenun
TEMIICPATYPBI T10KA3aTC/Ib BCIYYHBAHHA YMEHB-
IIACTCS, a HWKE HEKOTOPOro MOPOroBOro 3Haye-
Hua (250 °C s Zn(NOs),x6H,0 u 350 °C s
Mg(NOs),x6H,0) obpazosanuc TPI" we
(dukcupyercs.

Peakimsa obpaszosanus TP, B panHOM
cllydae, WICT €O CKOPOCTBIO CYIICCTBEHHO 0OIb-
meid, uem peakums cunresa CHI, Te.
craunoHapHas konueHtpauus CHIT B cucreme
majia. llooromy nomneitkn Beyienuts CHUIT u
3a(MKCHPOBATh €r0 METOJOM PEHTIeHO(A30BOrO
aHAJIN3a HE YBCHYAIHUCH YCIIEXOM.

'OPEHHME H ITJIABMOXHUMMSA
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Puc. 3 — Binsinue cojepKanus COJIM M TeMneparypsl Ha coorHomenune K /K™
s cmecH "rpadut — Zn(NO;3),x6H,0" (a) n cmecn "rpadut — Mg(NO;);x6H,0 (8)

Tem He MeHee, Yy HAC HET OCHOBAaHHUH
MCKJIIOUMTh Mexanusm nonydenuss TP B cuc-
temax "rpapur — Me(NOs)," uepes crammio
obpazopanus CHUI' kax WHTepMmenMaTa peakuuii
TepMOJIM3a. B NOATBEPKIACHUC ITOIO OTMETHM,
yro B cucreme 'rpapur — Mg(C10,)," coor-
sercTrytoiee CUI™ ynanocek BbIICIUTD.

BeIiBOJABI

Takum 00pasom, MOJIYyUEHB! J1OKa3aTeNbCT-
Ba MPE/JIOKEHHON THIIOTE3bI:

a) YCTAHOBIICHO, YTO HHTPaThl METAJIOB
MOryT OBITh C YCIIEXOM MPHMEHCHBI B Ka4eCTBE
pearcHTOB JUJIsi MPOBEACHHUS HHTCPKAIMPOBAHHS,

6) onpexenehbl ycnoBus nonydenus TPIT
JUISl MEXaHHYECKHX cMmecei rpadmTa ¢ consamu, He
SBJISIIOLMMMUCH  TPAJAMIIMOHHBIMU HHTEPKaJlaHTa-
MH.
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Abstract
One of the most urgent tasks in the field of assessing the ecological status is to develop a comprehensive i
tegrated approach to the problem of the quality of the environment and, in particular, water, as well as

ria for evaluating this quality. In this study, natural graphite transformed into adsorbent for use in liquidati
of oil spills. Discovered and studied innovative termoinitiated processes in the system "of graphite
oxidizing agent" - a direct oxidative conversion of graphite in the expanded graphite, proceeds through 1
formation of an unstable intermediate graphite intercalation compounds (GIC) thermolysis reactions. R
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search of graphite as oil sorbents in science and technology of Kazakhstan is very relevant and have a practi-
cal future.
Keywords: expanded graphite, graphite intercalation compounds, thermal degradation
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AHHOTALIHS

Kopmaran opraubl kopray mopreGecin Garanay aiimarbina OpTa canackl, aran aWTKaHId, Cy COHBLIMEH
Karap OChl cana KpUTEPWICPiHIH Garachiibi GipiHFail KemicHIi Ko3Kapachin KQJIBIITACTBIPY MaHbI3/ bl
MinaeTTepain 6ipi Gosbin TaGbutamsi. By seprreyjc Taburu rpaguT MyHal KaaablKTaphiH Tasanay
MAKcaThiH/a aJACOPOCHT PETiHAC KONAAaHy YIIiH OHJICI. 3eprrey Gapeichiina "rpadur - pearent-
TOTBIKTBIPFBI"  OKyliecinaeri  TepMorpadenut  Tysinyi OapbiChiHIa  TYPAKChI3  apajibik  TEpPMOJIHU3
PCAKLMANAPDL, AFHH WHTCPKATMP/ICHICH IPaQUT KOCBUIBICTAPBIHBIH TY3UTYIMEH OTETIH HHHOBALMSIIBIK
HHHLMPIICY npouecci anbikranbl. I'padur nerisinaeri myHaii Tasanay copObenT 3eprreynepi Kasakcranapik
FRUILIM MCH TCXHHKAHDIH 1aMYbIH/IA OTC MAHBI3/IbI JKIHE NPAKTHKANBIK Gonaiarsi Gap.

Kinr cospep: untepkanupnenren rpadur KOCBUIBICTAPBI, TEPMOKYPBUIBIMCBI3IaHY, KOOIKTCHIeH rpaduT
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