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KA3AKCTAHZbIK KAUA3EH.
WHHOBALIUA KAHLLA TYPALbI?

a3aTOMBHEePKaCINTiH» KbI3MEeTKep/epi 83 KYMbICTAPbIH XKaHe ©3iH KOpLUafaH KEHICTIKTI }KaKcapTy abl
naesnapabl yaamol isgenai. Henikten? Ocbl aHe Backa Aa cypakTapfa eHAipic 6oibiHWa Hac anpekTop,
XONAMHT BackapMacbiHbiH Myweci MapaTt Huetbaes kayan 6epai.
YHemai eHAjipic Ty)KbIpbIMAAMachbl Kaunbl auTbin 6epceHis. OHbl «Ka3aTomeHepkacinTe» Kanau
TyCiHeai?
Byn xal Tacin emec, byn — Hafbi3 dunocoduma. On y3aiKci3 KeTinyae, OHbIH MaKcaTbl — WblFbiHAAPAbI 6a-
PbIHWA a3anTy. XKeTingipyaiH HaTvKenepi Tapanagpl, «TMPaXKAanaAbl» aHe CTaHAapTKa aHanagpl. CoaaH KewiH
LIMKA KaiTanaHagpl. AN, KeTinyain, Weri KoK ekeHairi benrini. bi3 anemaeri eH y3aik — bykin anemre KanazeHai avirini
€TKeH KanoHApIK Toyota KOMNAHMACLIHbIH, TXKipubeciHe cyieHemis.

Bi3aiH KOMNaHMAZLQA, aBTOKE/iK KOMMNAHUACLIHAAFbIAAN, Ke3 KenreH, TinTi eH, biperen eHepTabbICTbIK naeanap
KabblngaHaabl KaHe blHTaNaHAbIpbliagbl. OHbIH, iWiHAe maTepuangbl Typae. bi3 HaTukeciHae icke acbipbin-
MaWTbIH MAaesnap yWiH ae teneimis. EH 6acTbiChbl KbI3MeTKepaepri cepninic 6epy, onapabl KYHAENIKTI apeKeTTepai
OHTaNNAHAbIPY, OHAIPIC NPOLECIH XKAKCAPTY, KYMbIC KEHICTIrH YMbIMAACTbIPY XKaHE KYyWeNeHAipy Kalbl YHEMI
OMNayFa bIHTaNaHAbIPY.

KbismeTKepnepre uges ywiH KaHwa Teneucisgep?

Y3aiKci3 xakcapTynap 60MbIHLWA YCbIHbIC YLWiH eH, a3 — 2 000 TeHre, eH, Kken
— 5000 TeHre. YcbiHbINFaH ©HepTabbICTbIK YCbIHbIC YwiH 1 EAK kem emec,
KabblngaHfaH yCbIHbIC YiWiH 2 EAK kem emec.

KbI3bIKTbl Taxipnbe. KbiameTkepnepai biHTanaHAbIPY YLWiH, onap-
AblH 6HepTabbICTbIK OMbIH AamMbiTy YwiH «KasaTomeHepKacin»
Tafbl KaHAAW Kypanaap KongaHagbl?

Bi3 TOKCaH calblH eHLWiNec KOMNAaHUANAPAbIH apaCbiHaH EH MIHHOBALMANBIK,
KbI3METKepaepi eH, Ken LWewiMm YCbiHFaH Hemece eH Ken LeLiM eHri3reH
KOMNaHMAHbI TaHA4aWMbI3. MIHHOBaTopaap KyboKneH mMapanatranagpl — oyn
bepenai api KyTinreH cblinbiK. OHbIH, YCTiHE, 0N aybicnanbl. Erep KomnaHus
KaTapblHaH YL PeT eH, y34iK 60/1bin TaHblACa, OHAA KYOOK CON KOMNAHUAHDIH,
neniringe «MaHri» Kanagpl. *aHe oMiHayFa KaHa KyOOK Whbifapblnagbl.

MyHaai Wwapa — MHHOBATOPAaAblH, eHberiHiH, KypmeTi, cebebi ofapbl
BaceKenecTik KafaanbliHAA eH Y34ik MapTebeciH cakTay OHal macene emec.
93ipre KyOOKTbIH, MaHTi MeCi *OoK, bipak, Mbicanbl «Cemizbait- U» KacinopHbl
KaKCbl KapKblH KepceTin oTbip. «OpTanbik» Ta OnapAaH Kanbicnan Kenegi.
«KATKO» oHe «MHKalM» KacinopblHAAPbIHbIH KOpPCETKIWTepi apKallaH
¥aKcbl. OnapablH KapbICblH TaMallanafaH Kbi3bIKTbl, aN XapbIC PyXbl KaHa
ornapfa umnynbc 6epeai. OHbIH YCTiHe, 6i3AiH KacinopblHAAp Kepluinec
*aHe bip-6ipiHiH caTTi TaXKipMbeciH Te3 KaTananabl.

CoHbIMeH KaTap, 6i3 XonaMHITIH, 6ap/blK, KOMNAHWANAPbI APACbIHAAFbI EH
Y34iK Wewimaepai mapanaTtTaiTblH baiikaynap eTkisin Typambi3.

OnapabiH, eH y34iKTepi }Kakabl auTbin 6epcenis.

«MHKan» KLWC Kbi3ameTkepnepiHiH, 6ipi sKoHOMMKanbIK acepi 300 MAH.
TEHredeH acybl MYMKIH wewim ycbiHAbl. OHbIH, M3HI POTOP/bI KeNTiprilTiH,
eHIMAINIriH apTTbipyaa. Maea TONAMHITIK KbI3METTepAiH, 63iHAIK KyH, ecen-
Ke any aHe b6akplnay eHbeK LWbIFbIHAAPbIHBIH, KeNeMiH a3anTyra Mym-
KiHAIK Bepeai, COHbIMeH KaTap 6acka Aa KocbiMLLa OH acepaepi bap.

«Kpi3binkym» HLIC Kpi3meTKepi oMnan TankaH LIELWiMHiH, 3KOHOMM-
KafblK acepi MyHZai ailKkblH emec, BipaK cananbik acepi aHblK. On 6atna-
Nbl HACOC arperaTTapblH TacbiManAayfafbl WbIFbIHAAPAbI A3AUTY KOJ/bIM
oinan TanTbl. byn mMacene ypaHabl eHaipy 6actanfaHbiHaH b6epi 6ap, CoH-
AbIKTaH OHbl LWewy 6oWbIHWA YCbIHbIC «Ka3aTOMBHepKaCinTe» KaKcbl
Kapcbl anbiHagbl. bi3giH Kbi3ameTKepiMi3giH naeACbiHbIH apKacbiHAa AM3eNb
dBTOMATTaRAbIpY, KaHapMalbIHbIH, yHeMAiniri 400 MblH, TEHre4eH acybl MyMKH.

*  abablkKa KanMbl KyTiM Tamawa. «Ka3atomeHepKkacin» 6acka KomnaHuanapsa TaFbl KaHAal
wacay. YAri Kepcete anagbl?

Bi3 oKbITyfa, Kaila3eH aHe 6i3aiH, KOMNaHUAAA TybIHAAWTBIH eH Y34iK

MHHOBAUMANBIK ToaxipubenepaiH ¢unocodunapblH TapaTyFa Ken KeHin

benemis. EH y34iK Kbl3MeTKepnepai, ONUMHUOH-MenKepnepai TaHAakMbI3
YKIHE 0N1apAblH KEMETIMEH EHLUINEC KaCinopblHAAPAa naeAnap TapaTambi3.

HakbiHaa 6i3re MManoHWA XanblKapasblK bIHTbIMAKTACTbIK areHTTiriHIH capanwsbicbl — Xagxkume Cy-
3yKn Toxipube anmacyra kengi. On CuHranypae KaipseH KyMeciH eHri3reHAiriMeH oWrini, AfHW, CUH-
ranyp 3KOKOMMKanblK faxkabbl atanfaH ¢eHOMeHHiH OacbiHaa 6onfaH KoHe CEenTiriH TWrisreH afdam.
ONEeMHIH 6acKa enfepiHeH Ae aTaKTbl KaHe AaPbIHAbI «KyAAbI3AAP» Kenin Typaabl — 6i3 KbI3MeTKepAepai AambITy
IHe Topbueneyae YHEMAEMENMI3.

Ci3 XymbICcTa ypaibl KeTinly Kaiabl Ken 6inecis. O3iHi3aiH, AafabinapbiHbi3ga KalaseH TyXKbipbiM
BAaMacCbIH ycTaHacbI3 6a?

M3, apuHe. bapnblK NpouecTep eH, anAbIMeH KeTeKwinepmeH bactanybl KaxeT. MeH canayaTTbl emip cypyre
TbipblCamblH. PUTHECNEH alHaNbICaMbIH, AEHCAYbIFbIMAbI KYTEMIH, LWbIHbIFaMbIH. Cananbl eMip cypyre TbipbiCa-
MbIH — Xal TipWinik emec, WbiHaWbl 6Mip cypyre. [leHEMeH faHa EMEC, PYXMEH KIHE CaHAMEH Ae XKYMbIC XKacay
KaeT. MeH opaaibiM KiTan OKyFa, e3re TiNAepai YMpeHyre, e/neH, »KaTTayfa, ecTe CcakTay Kabinetimai
YKATTbIKTbIPYFa ThIPbICAMBbIH.

Osrepry  Makcapry

e Kannbl canaHbl bakplnay;

e aKaynap Hen;

e cana yvipmenepi;

o YCbIHbICTAp XYWeci;

o KYMbIC OPHbIHAAFbI TIPTIM;

e OHIMAINIKTI apTThIPY;

e CanaHbl apTTbIPY;

o MeHeaXepnep MeH
KYMbICLLbINAP apacbiHAaFbl
bIHTBIMAKTACTbIK KaTbIHACbl;

e eHfipyLire bafaapnay;

e KaHbaH;

o «[1911 YaKbITbIHAAY;

e )KaHa eHimai a3ipney;

o LUAFbIH TONTAPZAbIH, }KYMbICbI;

poboTn3aLms;

6acnaces Kbiamemi
«KazamomeHepkacin» YAK» AK

AdepHoe obwjecmeso KaszaxcmaHa

610 (6¥7) TO BN
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KA3AXCTAHCKUM
KAWU3EH.
CKO/bKO CTOUT
WHHOBALIMA?

OTPYAHMKKN «KasaTomnpoma» MOCTOAHHO B
NnoMCKax naen o TOM, KaK yay4lWwnTb CBOIO pa-
60Ty 1 NPOCTPaHCTBO BOKPYr cebsa. Moyemy?
Ha 3ToT M gpyrve BONpPOCHI OTBETUA TNABHbIM
AVPEKTOP NO NPOM3BOACTBY, YeH NpaBAeHUA
xongauHra Mapat Huetbaes.
Pacckaxute npo KoHuenuuiwo 6epexnusoro
npoussoacTea. Kak oHa noHumaertca B «Kasa-
Tomnpome»?

370 He npocTo noaxoa, a uenaa ¢unocodpua. OHa
3aKK04aAeTCA B HENPEPbIBHOM COBEPLUEHCTBOBAHUM,
LLeNb KOTOPOro - MaKCMMaabHO CHU3UTb U3AEPHKKM.
Pe3ynbTaTbl 3TOr0 COBEPLUEHCTBOBAHMA PacnpocTpa-
HAKOTCA, KTUPAXMUPYIOTCA» U CTAHOBATCA CTAaHAAPTOM.
3atem UMKn noBTOpAeTcA. A npeaena COBEPLLEHCTBY,
KaK M3BeCTHO, HeT. Mbl OPUMEHTUPYEMCA Ha NYYLLIMI
MMWPOBOWM ONbIT — TO, KaK 3TO AeNaeTcA B ANOHCKOM
Toyota, KoTopaa npocnasBuna Ha BCKO NAaHETy noa-
xo KanpaseH.

B Hallen KOMNaHMM TaK e, Kak U B aBTOMOOUb-
HOM, Ntobble, Aaxe caMble HEOPAMHAPHbIE PaLMOHa-
NN3aTOPCKME Maen NPUBETCTBYIOTCA M NOOLLPALOTCA.
B Tom uncne n matepmanbHo. Mbl nhaTum gaxe 3a
Te U4eun, KoTopble B NOCNEACTBMM He yAaeTCA peanu-
30BaTb. [N1aBHOE, AaTb COTPYAHMKAM NOCbIN, MOTUBK-
poBaTb MX NOCTOAHHO AyMaTb, Kak ONTMMMU3NPOBATb
PYTUHHblE AENCTBUA, YAYYLWWUTL NPOLLECC NPOM3BOA-
CTBa, OPraHM30BaTb U CMCTEMATM3NPOBaATL paboyee
NPOCTPAHCTBO.

MHTepecHO, CKONbKO Bbl NAAaTUTE COTPYAHMU-
Kam 3a ngeun?

MWHMMaNbHaA Cymma BbINAAT 33 MPeA/oXKeHunA
MO NOCTOAHHbIM yayyweHnam — 2 000 TeHre, maKcu-
ManbHaa — 5 000 TeHre. 3a nogaHHOe paLMOHanu3a-
TOPCKOe npeasioxeHne — He meHee 1 MPT1, a 3a yxe
NPUHATOE - He meHee 2 MPI.

MHTepecHaa npakTuKa. Kakue ewe WHCTpY-
MeHTbl ucnonb3yetr KAM, ytobbl noowpATtb
COTPYAHMKOB, pa3BUBaTb B HUX pauUOHaNM-
3aTOpCKoe MbiwneHue?

EXXeKBapTanbHO Mbl OTMeYaemM OAHY U3 HalKUX A0-
YEepPHUX KOMMAHWI, KOTopas CTana CaMoON MHHOBa-
LLMOHHOW, rae COTPYAHUKM NPUHECAN UAN BHEAPUAN
Hanbonbliee KONMYECTBO peleHun. MHHOBATOPbI
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KAZAKHSTAN'S
KAIZEN:
HOW MUCH DOES
INNOVATION COST?

mployees of «Kazatomprom» are constantly
looking for ideas on ways to improve their
work and the space around them. Why? This
and other questions were answered by the
Chief Production Officer, a member of the
management board of the holding, Marat Nietbayev.
Tell us about the concept of lean manufacturing.
How it is understood in «Kazatomprom»?

This is not just an approach, but a whole philosophy.
It is a continuous improvement aimed at the mini-
mization of costs. The results of this improvement
are spread, «replicated» and become the standard.
Then the cycle repeats. And as you know, there is no
limit to perfection. We are guided by the best world
experience - the way it is done in Japanese Toyota,
which glorified Kaizen’s approach to the entire planet.

In our company, just like in the automotive
company, any rationalization ideas including the
most extraordinary ones are welcomed and encou-
raged. Financially, too. We pay even for those
ideas that cannot be implemented later. The main
thing is to give employees a message, motivate
them to constantly think about the optimization of
routine actions, improve the production process,
organize and systematize the working space.

| wonder how much you pay employees for
ideas?

The minimum amount of payments for proposals
for continuous improvements is 2,000 tenge, the
maximum is 5,000 tenge. For the submitted ratio-

NoNyYatoT KyBOK — 3TO NPECTUKHAA, @ NOTOMY OYEHb
)KeNaHHaA Harpaga. Tem 6onee, YTo OHa nNepexoas-
wan. Echm KomMnaHMA CTAHOBUTCA CaMOM-CamMoWn Tpu
pasa noapas, To KyboK 0CcTaeTcA B «BEYHOMY» Bnaje-
HUK. W pasbirpbiBaeTCA yKe HOBbIW.

Takaa mepa — faHb 3acnyram MHHOBATOPOB, NO-
TOMY YTO AOATO OCTAaBaTbCA AYYLIMMU B YCAOBUAX
BbICOKOW KOHKYpPEHLUWW — 3ajaya BeCbmMa Henpo-
ctan. lMoka BevyHoro Agepxatena Kybka ewe He
BblN0, HO cenyac, Hanpumep, XOpoWMM Temn 3a-
paet npeanpuatne «Cemunsbain-U». Hosapa B HO3-
AP0 C HUM naeT wuaet «OpTanbiky». Beerga xopo-
wue nokasatenn Takxe y «KKATKO» n «MHKan». 3a
nx bopbboi BCcerga MHTEpecHo Habnaathb, a co-
PEeBHOBATE/IbHbIA AYX AaeT UMNYAbC HOBbIM MpPK-
AyMKam. Kpome TOro, Hawwu npeanpuatna coces-
CTBYIOT M BbICTPO KONMUPYHOT YCNELWHbIA ONbIT APYr
y Apyra.

TaKe Mbl perynapHo NPOBOAUM KOHKYPCbI, Ha KO-
TOPbIX Harpaxaaem camble Nyyllve pelleHns cpeam
BCEX KOMMAHWUI XONAWHTa.

PacckaXute o nyylinx U3 HUX.
OauH m3 cotpyaHukos TOO «MHKai» npeanoxun

AdepHoe obwjecmeso KaszaxcmaHa

nalization proposal it is not less than 1 MCI, and for
those that are already accepted - not less than 2 MCI.
An interesting practice. What kind of other
tools do you use to encourage employees and
to develop innovative thinking in them?
Quarterly, we identify the most innovative
subsidiaries where employees have brought or
implemented the greatest number of solutions.
Innovators get a cup - this is a prestigious, and
therefore a very desirable reward. Moreover, it is a
passing cup. So if the company becomes the most
innovative three times in a row, the cup remains in its
«eternal» possession. And then we play a new one.
Such a measure is a tribute to the merits of
innovators because it is very difficult to remain the
best in conditions of high competition for a long
time. So far there was no eternal cup holder, but
now the Semizbay-U enterprise sets a good pace. It is
followed by the «Ortalyk» company. KATKO and Inkai
companies also show good performance. It is always
interesting to watch competition as such competitive
spirit provides impetus for innovations. In addition,
our enterprises coexist and learn a lot from the
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peweHne, 3KOHOMMUYECKMI 3PEKT KOTOPOro Mo-
xeT npesbicnTb 300 MUNNMOHOB TeHre. Ero cyTb 3a-
KNlOYaeTcA B YBE/MYEHUU NPOU3BOAUTENBHOCTH
POTOPHbIX CyWMUAOK. Maea no3BonseT CHU3UTL 06b-
eMbl TON/IMHIOBBIX YCAyr, cebecToMmocTb, TpyL03a-
TPaTbl HAa Y4YeT U KOHTPOAb, a TaK¥Ke NPUHOCUT MHOTO
LPYrMX LBOMONHUTENbHBIX MONOXKUTENbHbIX 3bdek-
TOB.

[Apyraa naea — c MeHee Bblpa*KeHHbIM SKOHOMUYE-
CKMM, HO BECbMa OYEBUAHbBIM Ka4ecTBEHHbIM 3P dek-
TOM — NpuHagnexunt paboTHuky TOO «Kbi3blikym».
OH npuayman cnocob, Kak COKpaTUTb NoTepu npu
TpaHcnopTupoBKe MHA (norpyHbiX HAaCOCHbIX arpe-
ratos). 3Ta npobaema CyLLecTByeT C MOMEHTA Havana
£,00bl4M ypaHa, NO3TOMY MAEN MO e€e PELLEHMNIO OYEHD
npUBETCTBYIOTCA B «KazaTomnpome». JKOHOMMUA Au-
3e1bHOr0 TOMAMBA, KOTOPAA MOXKET ObITb AOCTUTHYTA
bnarogapa naen Hawero COTPYAHMKA, MOXKET NPEBbI-
cuntb 400 ThicAY TeHre.

OtanyHo. Yto ewe aenaer «Kasatromnpom»,
YTO MOTFYT, K NPUMepY, NepeHATb ApYrue Kom-
naHum?

MHOro BHUMaHuA Mbl yaensaem obyyeHuto, pacnpo-
cTpaHeHuto dunocodpum KanaseH m nyywmx MHHOBA-
LMOHHBIX NPaKTUK, KOTOPble POXAANTCA B HALIMX
KOMNaHuAX. Boibpaem cambix 1y4LLNX COTPYAHUKOB,
OMUHUOH-MEMNKEPOB 1 C UX MOMOLLbIO «CEEM» UAEW B
LOYEPHUX NPeanpUATUAX.

CoBcem HeaBHO AENUTLCA ONbITOM K Ham npues-
®an Xagmume Cy3yKu - akcnepT ANOHCKOro areHT-
CTBA  MeXAYHapoAHOro cotpygHuyectsa. OH u3-
BECTEH B TOM uucne v Tem, Yto e3gun B CuHranyp
n BHeapAn Tam KanpseH, TO ecTb CTOAA Y UCTOKOB U
COAENCTBOBAN TOMY, YTO MOTOM Ha3BaAM CMHranyp-
CKMM 3KOHOMMYECKMM YyaoM. [TpnesKatoT K Ham He
MeHee U3BeCTHble N OfapeHHble «3Be3abl» U3 APYrUX
CTPaH MUPA — Mbl He 9KOHOMUM Ha Pa3BUTUM U BOC-
MUTAaHWUM HALWKUX COTPYAHUKOB.

Bbl MHOro 3HaeTe 0 NOCTOAHHOM COBEpLUEH-
CTBOBaHMM Ha paborte. CnegyeTe nun Bbl NPUH-
uunam KailaseH B CBOMX NPUBbIYKAX?

[a, KoHe4yHo. Bce npouecchl fONXKHbI HAYMHATb-
CA U UHULMMPOBATHLCA B NEPBYIO o4yepesb CaMUMK
pykosoautenamu. fl cTapalcb BeCTM 340pOBbIN
0b6pas Ku3HW. 3aHnmatocb dUTHECOM, bepery cBoe
340p0Bbe, 3aKanAocb. CTapatoCh KUTb Ka4YeCTBEH-
HO - He CyL,ecTBOBaTb, @ UMEHHO XWUTb. Ho pabo-
TaTb HYXHO He TOAbKO Haj TeAO0M, HO U AYXOM,
pa3ymom. fl cTapatoCb NOCTOAHHO YMTATb, M3yYaTb
MHOCTPAHHbIE A3bIKW, YYUTb CTUXWU, TPEHMPOBATb
namaThb.

Mpecc-cayncba
AO «HAK «Kazamomnpom»
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successful experience of each other.

We also hold regular contests where we award
the best solutions among all the companies of the
holding.

Please, tell us about the best of them.

One of the employees of Inkai LLP proposed a
solution and its economic effect may exceed 300
million tenge. It is aimed at increasing the pro-
ductivity of rotary dryers. The idea allows us to
reduce the volume of tolling services, its cost, labor
costs for accounting and control, and also brings
many other positive effects.

Another idea has a less pronounced economic
effect, but very obvious qualitative effect — and it
belongs to an employee of Kyzylkum LLP. He came up
with a way to reduce losses during the transportation
of SPU (submersible pump units). This problem
has existed since the beginning of uranium mining,
so ideas for its solution was welcomed in NAC. As a
result of the idea of our employee, it is possible to
save diesel fuel for more than 400 thousand tenge.

Fine. What are other initiatives of «Kazatom-
prom» that could be adopted by other com-
panies?

We pay a lot of attention to teaching as well as
spreading Kaizen philosophy and best innovative
practices that are born in our companies. We select
the best employees, opionion-makers and «sow»
ideas in subsidiaries with their help.

Most recently, Hajim Suzuki, an expert from the
Japan International Cooperation Agency, came
to our organization to share his experience. He is
known for the introduction of Kaizen in Singapore,
that is, he stood at the origins of the philosophy
and contributed to the Singapore economic
miracle. Many other famous and gifted «celeb-
rities» from all over the world visited our orga-
nization as we do not save money on the develop-
ment and upbringing of our employees.

You know a lot about continuous improve-
ment at work. Do you follow Kaizen principles
in your habits?

Yes, of course. All processes must begin and be
initiated primarily by the managers themselves.
| try to lead a healthy lifestyle. | do fitness, take
care of my health and fortify myself against colds.
| try to live qualitatively - not to merely exist,
but to live. But you need to work not only on the
body, but also on the spirit and the mind. | try to
constantly read, learn foreign languages, learn
poems, and train my memory.

Press service
NAC Kazatomprom JSC

AdepHoe obwjecmeso KaszaxcmaHa

AO «MapkK agepHbIX TEXHONAOTUIA

6102 (67) TO N

npeanaraet Bam BbICOKOTEXHONOTMUYHYIO NPOAYKLMIO, NPOU3-
sogumyto B KomnneKkce pagnaumoHHbIX TEXHOIOMMIA C CNO/Ib-

30BaHMEM YCKOpUTeNa aneKTpoHos JJ1B-4:

1. ®U3NYECKM-CLUNTBIV BCNEHEHHDBIV MOSUITUNEH U n3aenna n3 Hero:

— Tenno-, WymMmon3onAaLMoHHaA NOANOXKKa Nnod Hamno/ibHOe NOKpPbITUE

(3,4mm), BETOHHYIO CTAXKKY (8-10MMm);

— Teni0-napoun3oNALMOHHbINA CI0M CTEH M MOTO/KA B 34aHMAX 1 COOpPY-

HKEHUAX;

— KOMMEKTbl Ana Tennousonauum Tpyb TennocHabxeHusa n sogonpo-

BOJa;

— MaTbl KOMMNEHCALMOHHbIE AeMnbupyIoLLME ANA TENNOBbIX CETEN;

— KOBPMKM ANA CNOPTa M Typu3ma U ap.
2. 9NacTOMEpPHbIN  KPOBENbHbIA U TMAPOU30AALMUOHHBIM

matepuan

mapkn KA3KOP, oTnMumtesibHbiIMM OCOBEHHOCTAMM KOTOPOro ABAS-

toTcs:
— NPOCTOTa MOHTaa (OTCYTCTBME OrHEBbIX paboT);
— OJIMTE/IbHbIN CPOK CYXKObI;

— CTOMKOCTb K HEraTUBHbIM BO3AENCTBUAM OKPYXKAtOLLEN Cpesbl;

— OTCYTCTBME HEOOXOAMMOCTU MHOTOC/IOMHOM YKAAAKM.

3. OU3MYECKU-CLUMTBIE TEPMOYCaXKMBAEMbIe MaHXeTbl U JIeHTbl ANA M30-
naummn Tpyb6onpososoB HedTerazoBoi oTpacan n HKKX, otanyatowmecs:

— HU3KOoTemnepaTypHbIM HaHeCeHNeM;

— OJIUTENBHBIM CPOKOM C/yKObl;

— MOBbILLEHHOW CTOMKOCTLIO K arpeccuBHbIM Cpesam;
— YCTOMYMBOCTBIO K Nepenagam Temnepatyp u ap.

071100, PECNYBJ/IMKA KA3SAXCTAH
r. Kypuartos, yn. Kypuatosa, 18/1
Ten: +7(72251) 2-58-89, 2-30-58,
dakc: +7 (722 51) 2-57-91

E-mail: park@pnt.kz www.pnt.kz
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YK KOHE BEUBIT
ATOM VS KOMIPI ¥3C

3C KnMMmart esrepicimeH KypecyaiH, MiHCi3 TaciniHe aWHanagpl mMa? byriHae KAMMATTbiH, e3repyi au-
Nbl dHFIMenep Ka3aKCTaHAbIKTAP YLWiH AepeKci3 aHe anbic emec, cebebi aHoman aya-paibl bisre
ON alnbl TYpaKTbl TypAe eckepTin oTblp. 2015 Xbiabl 12 KentokcaHAa KON KowbiaFaH Mapuk
Kenicimi KaMmaT e3repyiMeH KypecTeri HaKTbl Kafamfa aiHangpl, ofaH KasakCTaH A3 KOCbIAbl.
Ecen 6oWbiHWwa, 2050 KblaFa Kapa «Kacbln» 3KOHOMMKA LeHbepiHaeri TypneHaipynep XIO
KocbiMwa 3% ynfanTyFa, 500 acTam KaHa *KYMbIC OPbIHAAPbIH Kacayfa, OHEPKICINTIH, KaHE KbI3MET KOpCeTyLAiH,
KaHA CananapblH Kypyfa, XaiblK YWiH Gap/blk Kepae emip CypyaiH Kofapbl CTaHAAPTTapblH KaMTaMachbl3
eTyre MYMKIHAIK Oepesi. TyXblpbiMaMaZa KabblngaHfaH MaKCaTTblK WMHAMKATOpnapfFa caiikec, 6anama
SHeprua Kesaepi (HKaHFbIPManbl 3HEPruUA Ke3Lepi KoHe aTOM 3HEPruAcbl) KeMeriMeH 3M1EKTP 3SHEepPruacbiH

OHAIPY KMbIHTbIFbI 2020 KblNFa Kapa eHAIpICTiH, *Kannbl kenemiHae 3% waHe 2030 XKbln AeHrew-
iHge 10% xeTyi THic, OHbIH, iwiHAae 2 BT KenemiHAe aTOM SHEepPreTMKacbiH KOca anfaHaa.

... Kasipri TaHaa KasakcTaHaa en CTaHumMANnapbiHAA OHAIPINETIH 31EKTP 3HEPruAChI Kainbl Mem-
NeKeTTe eHAipineTiH sHepruaHbiH 0,3% Kypanabl, an KyH anekTp ctaHumanapbiHga —0,1%. AfHK, KyH
YKIHE XKENiH, *KMbIHTbIFbI XKannbl SHEPrMA eHAIPYAiH Tek 0,4% FaHa Kypanabl, «Kacbl1» 3KOHOMMKA
TyXKblpbIMAAManapbiHbIH, MaKCaTTbl KepceTkilTepiHe xeTy ywiH KasakctaH MIK-KyaTTbinbiKTapsbl
KeNEMIH apTTbIPybl KAXKET. ATOM SHEPIUACbIHA SAETTE SKONOTUAHDI KaKCAPTYAbl KO3AEWUTIH enaep faHa
emec, Ka3aKCTaH CUAKTbI BHEPKACIN KaHe MHAYCTPMANU3aLMAHbI AaMbiTy DOVMbIHLIG epLwuin )Kocnap-
napbl 6ap memnekettep Kipiceai. Cebebi ASC ap3aH 3HepruaHbl TYPaKTbl TYPAE KIHE BHEepPKaCcinTiK
ayKbIMZa eHAipe anagpl XKaHe «XKacbln» IHeprua KesgepiHe xataabl. bigiH enimisge atom aHepreT-
KacblH AaMbITyFa OHTYCTIK Ka3aKCcTaHaaFbl 3HepPrya TanwwblabiFbl KOcbiMLLa ceben 60/bin oTbIp.

— TypkKicTaH 06AbICbIHAA KAHFbIPMANbl 3HEPTMA Ke3aepiHe AereH Kbl3blfyLbIIbIKTbIH, apTybl
TOXipMbENiK onapmeH HerisgenreH — KyH 371eKTp CTaHUMANAPbI INEKTP SHEPrMACHI TanWblAblfbIH
Wwewyre Kemektece anagbl. [lereHMeH, KyH aHe Xen SHepreTMkacbl — Killi SHEepreTmKka ekeHgiri
6enrini. An aHeprua TanwbibiFbl 6ap KasaKcTaHHbIH OHTYCTIrNHAE aHa 6a3anblK IHEPrUA KO3i KaXKeT,
Oyn — aTOM 3NeKTp CTaHUMACHI, - Aeiai UpuHa Taxknbaesa.
bapnblK OH KaKTapblHa KapamactaH, AJ3C cany Keneweri XanblKTblH, anaHAayblH Tyfbi3adbl,
KOPKbIHbILUTAP SHEPr1A eHAiIPYAIH SKONOrMAFa XKaHe KopluafaH opTafa acepimeH bainaHbicTbl. Ma-
MaHZap 6ap/ibiK KOPKbIHbILITAP aKNapaTTbiH, KETKINIKCi3AiriMeH 6aitnaHbICTbl eKeHAiriHe CeHIMA,.

— ATOM 3/1€KTP CTAHLMANAPbI XKYMbICbIHbIH, 3UAH 3cepi — MU, akMKaT emec. Macene XanblKTblH
xabapcbi3AblFbIHAA: KOMIP CTAHLMANAPbIHbIH, PAAMO0AKTUBTI GOHAbI TEXHOTEHAI YNFalTybl aTOMABIK,
CTaHUMANAPMEH Ca/bICTbIpFaHAa efeyip YNKeH eKeHAiriH cana MaMaHAapbiHaH b6ackanap binmenai.
Tac KemipaiH, Tabusn pagmoakTueTiairi 6ap. ASC xanblKKa pagmnaumanblk acepi KyaTTbliblFbl COHAAMN
H3IC canbicTbipraHaa wamameH 20 ece TemeH. Kemip KypambiHaa bipHewe Tabusn pagmoakTuBTi
3aTTap b6ap: TOpWiA, ypaH KaHe 0napablH biablpay eHIMAEpPi, COHbIMEH KaTap Y3aK emip CYpPeTiH Ka-
nnin-40 n30T1obbl, 0Nap KeMip 3N1EKTP CTaHUMANAPbIHbIH, *yMbICbl 6apbicbiHAa aTMmochepara Tyceai.
A3C kbinbiKait 3QPEKTIH yNFalTyFa acep eTnenAi, onapAblH KYMbICbl HITUMKECIHAE KemipTeri
JKIHE KYKIPT OKCMATEPIHIH, WbIFapbIHAbINAPbI XKOK. ASC cany KobacbliHAa WTATTbIK XKafdanaa KaHe
anaT KafgannapblHAa PaAMOaKTMBTI 3aTTapAblH, WbIFyblH 6OAABIPMANTLIH, CTaHUMAHBIH Kayinci3
YKYMbIC iCTEYiH KaMTaMacbI3 eTETiH Wapanap KapacTblpblafaH, - Aen TyciHaipai UpvHa Taxunbaesa.

Anponblk GU3MKa MHCTUTYTbIHBIH, KelleHai 3KONOrMANbIK 3epTTeynep OpTajbifbiHbIH 6acTbifbl
BukTop lnyweHKo, aToM 3HepreTMKkacbiH AambITy HITUXECIHAE PaAMOAKTUBTI KaNAblKTap KaHe
nanganaHbinFaH AAPONLIK OTbIH MarWaa 6onafbl, AETeHMEH ONapAblH, Kenemi Kemip 31eKTp
CTaHUMANAPbIHbIH, KaNAbIKTapblHaH alTapAbIKTal a3 eKeHAiriH atan eTTi. byaaH 6acka, 50 XKbinabiK
ToXipnbe HaTukeciHae oanemae PAK-MeH JKymbIC iCTEYAiH KoHe nalAanaHbliAfaH OTbIHAbI
CaKTayablH TEXHONOTUANbIK Kayinci3AiriHiH, *Kofapbl AeHrediHe Kon KeTkisinreH. 3amaHaym A3C
Kayincisaik AeHreni anaTTbl PafiMOaKTUBTI WblFapblHAbINAPAbI bonabipMayFa Keninaik 6epeai.

— flgponblk OM3MKa MHCTUTYTbI MaMaHZapbIMeH opblHAanfaH BBP-K 3eptrey atom peakTo-
pbl (Anatay aybinbl, AAIMaTbl K. MaHplHAA) *KoHe BH-350 Kbingam HEMTPOHAApAA KYMbIC iCTEMTIH
OHEepKacinTiK peakTopbl (AKTay K.) OpHaNacKaH alMaKTapfafbl paAuauLMANbIK Kyiai Ken Xbi-
[ap iWiHae 3epTTey HaTMKenepi OOMbIHWA 3aMaHayuM AAPOAbIK KOHAbIPFbINGP, MaiaanaHyablH,
KQXeTTi epexenepi CakTanfaH Kafganaa, SKONOMMANbIK Kayinci3 XoaHe KopllaFaH opTa KyMiHe 3usH
KeNTipMENTIHAIr Kaiabl KOPbITbIHAbLI LWbiFapyfa bonagbl, - Aen manimaeai Buktop nyLieHko.
MamaH Kemip 3NeKTp CTaHuMANapbl aTMocepaHbl ra3 TYPIiHAEr LUbIFAPbIHAbINAPMEH KIHE
Oy3blIMANTbIH  KaHLEPOreHAEPAiH, YIKEH KeneMiMeH NacTalTbiHAbIFbIH aTan eTTi, 01ap Kbil-
KblNaHFaH aHObIpNapFa aHe yNaHynapFa anbin Keneg,.

— Ocblnaiiwa, KasakctaHaa aTom 3HepreTMKacbliH AambiTy OaFaapnamacbiH Ky3ere acblpyablH
€H MaHpI3abl HaTMKenepiHiH Oipi  OpraHWKanblK OTbIHAbI NalAaNaHaTblH - 3NEKTP  BeHAipy
KoCiNOpbIHAAPbIHbIH, YNECIH a3aiTy apKblibl 3KONOTUANBIK KaFdandbl KakcapTy 6osbin Tabbl-
naapbl. byn aHfblpmanbl emec nagansl Kasba — Kemipai navWpanaHy KenemiH enayip asanTyfa
MYMKIHAIK 6epesi, an Kemip XMMUANbIK OHEPKICINKe LWWKI3aT PeTiHAE KOMAaHbIAYbl MYMKIH.
Ka3aKcTaHaafrbl KypambliHAa ypaH 6ap pyaanapablH KOpbl YXaHe HAIpineTiH ypaH Kenemi aTom
SHEpPreTMKachbiH y3aK Mep3imai KenewekTe OTbIHMEH KaMTamacbi3 eTyre MyMKiHAiK bepegi, - aen
KOpbITbIHAbINAALI BUKTOP [NyLLEeHKO.
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AdepHoe obwjecmeso KaszaxcmaHa

2
10
o
=9
N
L
N
o
=
(s}




o
o
o
~
o)
S
-
o
ol
2

B3 U MUPHbIW ATOM
VS YTO/IbHbIE T3C

TaHeT M A3C naeanbHbIM cnocobom 60pbbbI
C MU3MeHEeHMEM KnmMmata? Pasrosopbl 06 nM3me-
HEHUW KMMATA YXKe He KaXyTCA Ka3axCTaHuam
abCTPaKTHbIMK M AaNEKMMK, BeAb aHOMa/IbHasA
noroga PerynisipHo Ham O HemM HanoOMMHaEeT.
PewuTtenbHbIM Warom B 6opbbe ¢ M3MEHEHMEM Kau-
MaTa CTano [lapuKCcKoe COrnaleHne, MnoanucaHHoe
12 pekabpa 2015 roga, K KOTOPOMY MPUCOEAMHUACA
n KasaxctaH. Mo pacyétam, k 2050 rogy npeobpaso-
BaHMA B PaMKax «3e/1EHOM» 3KOHOMMKM MO3BONAT A0-
NoAHUTENbHO yBennuuTb BBIM Ha 3%, co3patb bonee
500 TbicAY HOBbIX paboumx mect, cGopmMMUpPOBaTbL HO-
Bble OTPaC/M NPOMbILWEHHOCTU U cdepbl ycayr, obe-
CNeynTb MOBCEMECTHO BbICOKME CTAHAAPTbl KayecTBa
KU3HU ANA HaceneHua. B COOTBETCTBMM C LEeNeBbiMK
WHAMKATOPaMM, NPUHATBIMK B KOHLeNUumM, cymMapHas
BblpaboTKa 3NEKTPO3HEPrMM C MOMOLLBIO abTepHa-
TUBHbIX UCTOYHMKOB 3Hepruu (BUI n aTomHasn) fonx-
Ha ZocTurHyTb 3% B obwem obbeme NpoM3BOACTBA
Ha yposHe 2020 roga u 10% Ha yposHe 2030 roaa,
BKNI0YAA aTOMHYH 3HEPreTUKY B 06beme 2 'BT.

...B HacToAwwmMN momeHT B KasaxcTaHe npou3BOACTBO
9NEKTPOIHEPrMM Ha BETPOBLIX CTAHLMAX COCTaBnAeT
0,3% oT 0bLier reHepaLMmn NO CTPaHe, Ha COMHEYHbIX
anektpocTaHumax — 0,1%. Monyyaetca, 4To cymmap-
HO [0NA CONHUA M BeTpa coctasndeT anwb 0,4% ot
obLei 3nekTporeHepauun B CTpaHe, W, 4TObbLI AO-
CTMYb LeNeBbIX MoKasaTenen KoHuenuum «3enéHom»
9KOHOMMKM, KaszaxcTaHy HeobxoZMMO HapalmMBaTb
06bémbl  BMI-mowHocTen. Ecam ke rosoputb 06
aTOMHOW reHepauuu, To B ee pa3BuTMe 0ObIYHO BKAA-
[bIBALOTCA CTPAHbl, KOTOPble He TO/MbKO AyMatoT 06
YNYYLIEHWUM IKONOTUK, HO, KaK U Ka3axcTaH, MMelT am-
OMLMO3HbIE MAAHbI MO PA3BUTMIO MPOMbILIEHHOCTM
W uMHAycTpuanusaumm. Beab Tonbko AIC cnocob-
Ha NPOW3BOAMTL AELEBYIO 3SHEPrUD CTabUAbHO U
B MPOMbIW/EHHbIX MacwTabax ¥ OLHOBPEMEHHO
OTHOCMUTCA K «3€/IEHbIM» UCTOYHWUKAM 3Heprun. A go-
MOJHUTENbHO B MONb3y PA3BUTUA ATOMHOWM 3Hepre-
TUKM Yy Hac B CTPaHe roOBOPWUT 3HEProgeduLMT Ha tore
Ka3saxcraHa.

— PocT uHTepeca K BO30OHOBAAEMbBIM MCTOYHMKAM
sHeprum B TypKecTaHCKoM 06nacTh 0bycnoBeH NpaKTu-
YECKMMM COOBPAKEHNUAMM — COMHEYHbIE INEKTPOCTaH-
UMM MOTYT NOMOYb PewwunTb npobnemy HexBaTKU dnek-
Tpo3Heprum. Ho, Kak y»Ke MHOTMM U3BECTHO, CONHEYHaA
¥ BETPOBAA 3HEPreTMKM — 3TO Manan SHepreTmka. A Ha
sHeproaedUUMTHOM tore KaszaxcTaHa Hy»eH HOBbIN ba-
30Bbll UCTOYHMK 3HEPrMM, KaKUM ABAAETCA aTOMHaA
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RENEWABLE ENERGY
AND PEACEFUL ATOM
VS COAL THERMAL
POWERS STATIONS

ill nuclear power plants become an ideal

way to combat climate change? Climate

change does not seem to be abstract and

distant notion for kazakhstanis as the

abnormal weather regularly reminds us of
it. A decisive step in the fight against climate change
was the Paris Agreement, signed on December 12,
2015, which Kazakhstan has also joined. According
to calculations, by 2050, transformations within the
«green» economy will further increase GDP by 3%,
create more than 500,000 new jobs, create new
industries and services, and ensure high standards
of quality of life for the population throughout the
country. In accordance with the target indicators
adopted in the Concept, total electricity generation
using alternative energy sources (RE and nuclear)
should reach 3% in total production by 2020 and 10%
by 2030, including nuclear power in the amount of 2 GW.

...Currently, in Kazakhstan, electricity production
at wind stations is 0.3% of the total generation and
0.1% at solar power plants. It turns out that the total
share of sun and wind makes up only 0.4% of the total
electricity generation in the country, and in order to
achieve the target indicators of the «Green» Economy
Concept, Kazakhstan needs to increase the volume of
renewable energy capacities. If we talk about nuclear
generation, countries invest in the development
of nuclear technologies not only to improve the
environment but also due to its ambitious plans for
the development of industry that Kazakhstan also
has. After all, only nuclear power plants are capable
of producing cheap energy stably on an industrial
scale and at the same time belong to «green» energy
sources. In addition, says the energy deficit in the
south of Kazakhstan also leads to the need of the
development of nuclear energy.

— The growing interest in renewable energy in the
Turkestan region results from practical considerations
- solar power plants can help solve the problem
of power shortages. But, as many already know, solar
and wind energy produce little amount of energy.
As a result of the energy deficiency in the south of
Kazakhstan, a new basic source of energy, such as
a nuclear power plant, is needed, - believes Irina
Tazhibayeva.
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XPOHUKA

11 KaHTap
YaHa 3aH, Kobacbl

«ATOM canacblHAa AAPOAbIK KOHAbIP-
fblnap OoWblHWA ToyeKenepai CaKTaH-
AblpymeH baiinaHbicTbl bip 3aH, Xobacbl
6onaapbl. Apponbik  KOHAbIPFbINapbl  6ap
MeMneKeTTep YWiH — 6i3ge YW KOHAbIPFbI
bap — cTaHgapt 6onbin  TabblnaTbiH
A3XA Tanantapbl 6ap. bisge A3XA TBY
6aHKi  opHanacagbl, COHAbIKTAH  b6a-
TbIC CTaHAAPTTapbiHa CaliKec 6ony ywWiH
6i3re ocbl kobaHbl Kacay KaxkeT. BaHK ani
KYPbINFaH KOK. BaHKTe ToemeH 6alibITbiNFaH
ypaHAbl OPHANacTbipy YWiH OCbl 3aHA4bl
Kabbingay Kaxket» - gen aTtan eTTi KaHar
Bo3bimbaes.

Unmepdgakc-KazaxcmaH

11 KaHTap

KP ¥AO yutoreHeTUKanbIK,
3epTxaHachbl

KP ¥AO 6asacbiHAa KypblUifaH uutore-
HeTUMKanblK 3epTxaHa Eypona, Amepwuka
KoHe HanoHuAHbIH, 6MOL03MMETPUANDIK,
3epTxaHanapbl  CeKingi  eH  3amaHa-
YU KOHAbIPFblAApMeH  KabablKTanfaH.
KP  ¥AO-nHga ADXA  HYCKayAnbIKTapblH
baclWbINbIKKAa ana  oOTbipbin, UUTOreHe-
TUKaANbIK  OO03UMETPUAHbIH, 4  SAiCiHiH,
3 MeHrepingi:  UMTOreHeTMKanblK  ca-
panTtay, UMTOKMHe3ai Oyfatray apKbiibl
MMKPOAAPONBIK TECT Kacay XaHe in situ
dnyopecueHTTiK rubpugmsauma agici.
INEKTPOHAbIK  MMKpocKon  6asacblH-
Jafbl  ABTOMATTaHAbIPbINFAH  UMUTOreHe-
TUKaNbIK Kyihe, COHbiIMeH KaTap Metafer
4, lkaros, Isis 6afmapnamanblK  Kab-
OblkTapbl 6ap 8 npenapaTttel MSearch
meTadaszanapabl aBTOMATTI TYpae
i3pey KyMeci 3epTTeynep canacbiH »KaHe
OpbIHAANYbIH apTTbIPyFa MYMKIHAIK 6epeai.

KP ¥A0

15 KaHTap
KP ¥AO anaTtTbiK-KYTKapy Kypbl/ibiMbl

Paguaumanblk  anatTapabiH, canga-
pblH KOWfa KaTbica anatblH KP-HAaafbl
YKaNFbI3 Kacibum anaTTbIK-KYyTKapy
Kypbinbimbl  KP  ¥AO-HAa oOpHanackad.
KypblibiM  paguaumanblK —anat  canga-
pblH KOIOMEH KaTap Kapaycbi3 MOHAAYyLbI
CcoyneneHpipy  KesdepiH, PaAnOaKTMBTI
maTepuangapabl  KaHe  3aTTapabl  Taby-
MeH alHanbicaabl. KacinopbiH «balikan-1»
3epTTey peakTopnapbl KeweHi, UIP pe-
akTopbl, «EAGLE» Toxipmbenik creHATiK
KOHAbIPFbl CeKingi aca KayinTi ob6bek-
Tinepi 6ap ambeban Taxkipubenik 6asa-
HbIH, Meci 60/1biN Tabblnaapl.

KP ¥40

XPOHUKA

11 aHBapa
HoBblii 3aKOHONpPOEKT

«B aTomHol cdepe 6ymer oauH 3a-
KOHOMPOEKT, CBA3AHHbIM CO CTpaxoBa-
HWEM PUCKOB MO ALEPHbLIM YCTAaHOBKaM.
Ectb TpeboBaHus MATATD, cTaHAapTHble
ONA CTpaH, rae ecTb sAAepHble YCTaHOB-
KW, y Hac ux Tpu. Matoc y Hac byaeTt baHK
HOY MATAT3, nostomy Mbl AONXKHbI 3TO
cpenaTtb, 4TOBbI  COOTBETCTBOBATbL  3a-
nagHbIM cTaHZapTam. BaHk ewé He coop-
MWUpOBaH. [Ana Toro, 4tobbl pPasmecTuTb
HU3KOOOOralWéHHbIN  ypaH B bBaHKe,
HY)KHO 3TOT 3aKOH MPUHATLY - oTmeTun Ka-
HaT bo3ymbaeBs areHTcTBY MIHTEpdaKC.

Unmepgpakc-KazaxcmaH

11 aHBapsa
LiuToreHeTnuecKas naboparopus
HALU PK

Co3gaHHas Ha 6ase HALU PK uutore-
HeTu4yeckas nabopatopun ocCHaleHa
CaMblM  COBpemMeHHbIM 0bopyLoBaHWEM
nogobHo 6uogo3nMeTpuyeckum nabopa-
Topuam Esponbl, AMepuku n AnoHUU. Pyko-
BOACTBYACb  peKomeHgaumamm  MATATD
B8 HAL, PK ocBoeHbl 3 13 4-x metogos un-
TOreHeTUYecKon [03UMETPUMU: LUTOreHe-
TUYECKUIA aHANU3, MUKPOALAEPHbIN TecT ¢
6/10KMpPOBaHMEM LUUTOKMHE3A U meTog dny-
OpecueHTHOW rmbpuamsaumm in situ.

ABTOMAaTU3NPOBAHHaA LuTOreHeTH-
yeckaa cuctema Ha 6ase 3N1EKTPOHHO-
ro MWMKPOCKOMa a TaKXe cucTtema aBTo-
maTuyeckoro mnoucka metadas MSearch
Ha 8 npenapatoB € MporpammHbiMm obe-
cneyeHnem Metafer 4, Ikaros, Isis
NO3BONIAIOT MOBbLICUTb KayecTBO W BOCM-
pOU3BOAMMOCTb pPe3yNbTaToB  UCCNefoBa-
HURA.

HAL PK

15 aHBapsa
ABapuiiHo-cnacaTtenbHoe
¢opmuposanue HAL, PK

EAMHCTBEHHOE HA CErogHAWHWIN  [eHb
B PK npodeccroHanbHoe aBapuitHo-cna-
caTenbHoe GOPMMPOBAHME, KOTOPOE MO-
KET MPUHMMATbL yyacTue B /IMKBMAALMU
nocneacTsuii  PaAMauMOHHbBIX  aBapui,
Haxoautca B HAL, PK. N He TONbKO NMKBK-
Aauun NocneacTsui PaavaLMOHHbIX aBa-
puii, HO M Npu OBHapy»KeHUU Becxo3HbIX
WUCTOYHMKOB WOHWU3UPYIOLLETO U3/yYeHuUs,
PaAMOaKTUBHbBIX MaTepuasioB U BeLLEeCcTB.
MpepnpuAatMe  Asnaetca cob6CTBEHHK-
KOM  YHUKANbHOW  3KCMEPMMEHTaNIbHOM
6a3bl, HEKOTOpble 06bEKTbI KOTOPOI OTHO-
CATCA K 0cObBO ONacHbIM, TakMe KaK: Kom-
NJEKCbl  UCCNef0BaTe/NIbCKUX  PEeaKTopoB
«balikan-1» u WIP, aKkcnepuMmeHTanbHan
CTeHA0BaA ycTaHoBKa «EAGLE».

HAL PK

CHRONICLE

January 11
New bill

«There will be one bill in the nuclear
sector related to the insurance of risks
for nuclear installations. There are
IAEA requirements which are common
for countries with nuclear facilities
and we have three such facilities. In
addition, we will have the IAEA bank of
the low-enriched uranium, so we must
introduce this bill in order to meet
Western standards. The bank has not
yet been formed. In order to place low-
enriched uranium in a bank, you need
to pass this law,» said Kanat Bozum-
bayev to Interfax.

Interfax-Kazakhstan

January 11
Cytogenetic laboratory
of the NNC RK

The cytogenetic laboratory established
on the basis of NNC RK is equipped
with the most modern equipment like bio-
dosimetry laboratories in Europe, America
and Japan. Guided by the recommen-
dations of the IAEA, the NNC RK has
mastered 3 of 4 methods of cytogenetic
dosimetry: cytogenetic analysis,
cytokinesis-blocked micronucleus assay,
and the method of fluorescence in situ
hybridization.

An automated cytogenetic system
based on an electron microscope as
well as an MSearch automatic metaphase
search system for 8 drugs with
Metafer 4, lkaros, and Isis software can
improve the quality and reproducibi-
lity of research results.

NNC RK

January 15

Emergency response team
formation at the NNC RK

The only professional rescue team
in the Republic of Kazakhstan today
that can take part in the elimination
of the consequences of radiation accidents
is located in the NNC RK. They can
eliminate not only the consequences of
radiation accidents, but also detected
orphan sources of ionizing radiation,
radioactive materials and substances.
The company owns a unique experi-
mental base which include particularly
hazardous elements such as the Baikal-1
and IGR research reactor complexes
and the experimental EAGLE test facility.

NNC RK
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CTaHuwA, — nonaraet MpuHa Taxunbaesa.

Mpwv BCeX CBOMX NAKOCAX NEPCNEKTUBA CTPOUTENLCTBA
A3C 3ayacTyi0 BbI3bIBAET OECMOKOMCTBO HACENEHUS,
MPUYEM CTPaxM CBA3aHbI KaK pa3 C BAMAHWEM 3HEpro-
reHepaLmMm Ha 3KONOTMIO U OKPYKatoLLyto cpeay. Bnpo-
Yyem, CNeumanncTbl YBEPEHDI, YTO BCE OMNACEHUA OT He-
[L0CTaTKa MHPOpPMaLLMK.

— BpegHoe BanAHME paboTbl aTOMHbIX 3/71EKTPOCTaH-
UM asnsetca 6onblie MMGOM, YeM peanbHOCTbO. Bee
npobnembl B 06blYHOM HEOCBELOMIEHHOCTU Hacene-
HUA: KPOME Y3KMUX CMELMANNCTOB, MaNo KTO LOrazplBa-
€TCA O TOM, YTO MPUBbIYHbIE YrO/MbHbIE CTAHLMK AAOT
ropa3go Oonee 3ameTHOe TEXHOTEHHOE YBE/MYEHWe
PAAMOAKTMBHOTO (OHA, YeM aTOMHble. [leno B ToMm,
YTO KaMeHHbIN yronb 0bnafaeT ecTeCTBEHHOW Pajmo-
aKTMBHOCTbO. PagmaumoHHoe Bo3geictene A3C Ha
HaceneHune no cpasHeHMto ¢ TIC paBHON MOLLHOCTM
OKa3blBaeTcA HuKe npumepHo B 20 pa3. B yme co-
LLePKUTCA HECKObKO NPUPOAHBIX PAAMOAKTUBHDIX BE-
LLLeCTB: TOPUIA, YPaH M NMPOAYKTbI UX pacnaja, a Takxke
[LONTOXMBYLWMI M30TON Kanui-40, Kotopble npu pabo-
T€ YrONbHbIX 3N1EKTPOCTAHLMI NONaZaloT B aTmochepy.
A3C e He cnocobCTBYET YBENMYEHUIO MAPHUKOBOTO
addekTa, npu nx paboTe He BO3HUKAET BbIOPOCOB OK-
CMZ0B yrneposa v cepbl. B wraTHOM n fgaxe B ciyyae
aBapPMMHOW CUTyaUMM NpoeKkTom cTtpoutenbctsa A3C
npeaycMoTPEeHbl Mepbl obecneyeHns BesonacHon pa-
60Tbl CTaHLMK, UCKAtOYatOLWME BbIOPOCHI PaAMOAKTMB-
HbIX BeLLecTB, — nosicHnNa MpuHa Taxknbaesa.

A HayaNbHMK LEHTPa KOMMAEKCHBIX IKONOTUYECKMX
nccnenosannii MHctMTyTa AagepHon Gusmkm Buktop
[NyLWEHKO OTMEYaeT, YTo Pas3BUTME AaTOMHOM 3SHepre-
TUKM HensbeHO CBA3aHO C 0bpa3oBaHWEM pagmo-
aKTMBHbIX OTXO4O0B M OTpaboTaBlIero AAepPHOro To-
NAMBA, O4HAKO MX OOBEMBI HAMHOTO MEHbLLE OTXOZ0B
YrONbHOM 3/M1EKTPOCTaHUMKU. Kpome TOro, B pesynbra-
Te 6onee yem 50-neTHEro onbiTa B MUPE AOCTUMHYT
BbICOKMIA YPOBEHb TEXHONOTMYECKOM 6e30nmacHOCTH
obpawienunsa ¢ PAO u xpaHeHua oTpaboTaBLero Tonau-
Ba. YpoBeHb 6€30MacHOCTM, AOCTUraeMblii Ha cospe-
MeHHbIX A3C, No3BONAET rapaHTMPOBATb OTCYTCTBME
aBapUMHbIX PAAMOAKTMBHbIX BbIOPOCOB.

— Pe3ynbTaThl MHOTONETHWUX WCCNEA0BaAHUIA pagua-
LIMOHHON 0OCTAaHOBKM B pallOHaXx pa3melleHus uccae-
[l0BaTe/IbCKOTO aTOMHOro peaktopa BBP-K (n. AnaTtay,
B6AM3M I. ANMaTbl) M NPOMbILNIEHHOTO PeakTopa Ha
ObICTpbIX HeiTpoHax BH-350 (r. AkTay), BbINOAHEH-
HbIX COTPYAHWKaMM WHCTUTYTa ALEPHON  QU3MKMK,
Nno3BONMAM CAenaTb BbIBOA O TOM, YTO npu cobato-
LeHUN HeobXoAMMbIX MPaBMA 3KCNAyaTaLuMu COBpe-
MeHHble AZepHble YCTAaHOBKM 3KoNOrnyeckn besonac-
Hbl ¥ HE NPUBOAAT K YXYALWEHNUIO COCTOAHWUA OKPYKato-
Ler cpeabl, — pacckasan Buktop nyexkKo.

Cneumannct OTMEYaEeT, YTO Yro/ibHble 3/1EKTPOCTAH-
UMK 3arpasHAIOT aTmochepy BONbLIMM KONMYECTBOM

WWW.NUCLEAR.KZ
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Despite all its advantages, the prospect of building
nuclear power plants often causes concern among the
population, and fears are associated precisely with the
influence of energy generation on the ecology and the
environment. However, experts are confident that all
the fears result from a lack of information.

— The harmful effect of the operation of

nuclear power plants is more a myth than a
reality. All the problems are caused by the
usual unawareness of the population. Except
for narrow specialists, few people realize
that the usual coal-fired plants give a much
more noticeable technogenic increase in
radioactive background than atomic ones.
The fact is that coal possesses natural radio-
activity. The radiation effect of NPPs on
the population is lower by about 20 times
compared with thermal power plants of
equal power. Coal contains several natural
radioactive substances: thorium, uranium
and their decay products, as well as the long-
lived isotope potassium-40, which enter the
atmosphere during operation of coal-fired
power plants. A nuclear power plant does
not increase the greenhouse effect; no emis-
sions of carbon oxides and sulfur arise during
the work of nuclear power plant. The NPP
construction project provides measures to
ensure the safe operation of the plant in a
resular work conditions or even in the case
of an emergency and excludes the release
of radioactive substances, - explained Irina
Tazhibaeva.

Viktor Glushchenko, a head of the Center for
Integrated Ecological Research at the Institute
of Nuclear Physics, notes that the develop-
ment of atomic energy is inevitably asso-
ciated with the formation of radioactive
waste and spent nuclear fuel while their
volumes are much less than waste of a coal-
fired power plant. In addition, as a result
of more than 50 years of experience in the
world, a high level of technological safety of
RW management and storage of spent fuel has been
achieved. The level of safety achieved at modern
NPPs ensures the absence of emergency radioactive
emissions.

— The results of long-term studies of the radiation
situation by the Institute of Nuclear Physics in
the areas where a research nuclear reactor VVR-K
(Alatau, near Almaty) and a fast neutron industrial
reactor BN-350 (Aktau) were located, illustrate
that modern nuclear facilities are environmentally
safe and do not lead to environmental degradation
provided that necessary operation rules are complied

BPeAHbIX ra3000pa3HbiX BbIOPOCOB M Hepa3pyLUAOLLMX-
CA KaHLLePOreHOB, BbI3bIBAOLLMX KUCIOTHbIE AOMAM U1
OTPaBAEHMA.

— Takvm 0bpa3om, oaHUM U3 Hanbonee BaKHbIX pe-
3y/NbTaTOB peann3aLmm NMporpammbl pPasBUTUA aTOMHOM
SHepreTMkM B KasaxctaHe ABNAETCA Y/yuyleHWe 3Ko-

JIOTMYECKON 0OCTaHOBKM B CBA3M CO CHUMEHMEM [0M
3NIEKTPOreHEPUPYIOLMX NPEANPUATUI, WUCTMONb3YHOLLMX
OpraHM4eckoe Tonaneo. JononHUTENbHBIM apryMEHTOM
CTAHOBMTCA TOT (aKT, YTO 3TO MO3BOMMUT 3HAYUTENbHO
CHU3UTb 06EMBI NOTPebNEHMA HEBO30OHOBNAEMOTO MO-
NIE3HOTO MCKOMAEMOTO — YINf, KOTOPbIA MOXET CAYKUTb
CbIPbEM ANA XMMMUYECKON MPOMbILIIEHHOCTU. B TO e
BPems, 3anacbl YPaHOCOAEPKaLIMX pya U 06bEMBI A0-
bbiBaemoro B KasaxcTaHe ypaHa No3Bo/iAT obecneyntb
TONNMBOM aTOMHYIO SHEPreTUKy B J0AroCPOYHON nep-
CNEKTUBE, — PE3IOMMPOBAN BUKTOP MNyLLEHKO.

Liter.kz

AdepHoe obwecmso KazaxcmaHa

with, - said Viktor Glushchenko.

The specialist notes that coal-fired power plants
pollute the atmosphere with a large number of
harmful gaseous emissions and non-destructive
carcinogens that cause acid rain and poisoning.

— Thus, one of the most important results of the

implementation of the Program for the Development
of Atomic Energy in Kazakhstan is the improvement
of the environmental situation due to the decline in
the share of electricity generated by fossil fuel power
stations. In addition, this will significantly reduce the
consumption of non-renewable minerals like a coal
which can serve as a raw material for the chemical
industry. At the same time, the reserves of uranium
ores and the volumes of uranium in Kazakhstan will
provide fuel for the nuclear power industry in the
long term, - concluded Viktor Glushchenko.

Liter.kz
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CEMEW CbIHAK NOMUITOHbIHbIH
WHTEPAKTUBTI KAPTACDI.
OAUBIHOAY XOHE NAUOATIAHY

A.E. Kaup:kaHnos, 1O0.I. Crpunbuyk, A.O. OmapxaHosa, B.H. MoHaeHKo
KP ¥AO PK3WU KasakctaH Pecnybamkacsi, LUKO, KypyaTos K.

KasakctaH Pecnybnukacbl YATTblK,  A4POALIK  OPTanblifblHbIH, - GuAManbl  «Paguaumanbik  Kayincisgik
JKOHE 3KONOrMA MHCTUTYTbIHbIHY (KP YAO PKIWM) Herisri Kbi3meT TypnepiHiH 6ipi 6ypbiHFbl Cemeit CbiHaK,
nonuroHbiHbiH,  (CCM) TeppuTOpMACBIHAAFLI  KOplafaH opTa obObekTinepiHiH (¢nopa, dayHa, TOMbIPAK
KabaTbl, aya bacceiHi, epacTbl cynapbl, ep 6eTiHgeri cynap aHe T.6.) PafMO3KONOTMANbBIK KYMiH
bafanay 6onbin  Tabbinagpl. COHAbIKTAH aAKMAPATTbIK-aFapTyLWbIIbIK KbI3MET MaHpi3gpl  bafblT  6oabin
Tabblnafbl, OHbIH LeHbepiHAe 3epTTeynep HaTWKeNnepi Kas3aKCTaHAbIK KaHe Xa/blKapanblk, —FblbiMU
KYpHangapha apuanaHagpl, coHbimeH Katap KP ¥AO PKIWM «KaszaKcTaH pagmMoOIKONOrMACHIHbIH, ©3eKTi
CypaKTapbl» eHOeKTep JKMHafbl Wblfapblnagbl. KPP YAO 6a3acbiHga xasnbikapanblk, KOHQepeHuuanap,
ac faNbIMgap MeH MaMmaHAapablH,  KoHdepeHUMA-balKaynapbl, XanblKNeH Ke3gecynep  eTkisinesi,
Ka3aKCTaHHbIH, 9pTYpAi KananapblHAafbl  yMbIMZApFa Kewneni Kepmenep yibimaactbipbinagbl. CCIM-Ha
TEXHUKaNbIK Typnap *kaHe KP ¥AO PK3M akimwinik KopnycblHaa opHanackaH CCIM mypakailblHa 3KCKyp-
cuAnap eTKisinea,.

1 cypem. CCIT uHmepakmusmi KapmacoiHbIH 6ac 6emi.

Mypaxainfa opTypAi SKCMOHATTap YCbIHbIAFAH (NAaKaTTblK aknapaTt, OW3MKaNbIK-TEXHUKANbIK CEKTOP
acnanTapbl, JKeKe KOpfaHbIC Kypangapbl, «CblHAaK anaHblHbIH»  MaKeTTepi, YHfbIManap, AAPONbIK,
KOHAbIPFbIHbI iCKe KOCYZa »KoHe Kapy npoueaypacbiH Oakblnayaa KondaHblnaTblH bafgapnamanbik  an-
napat, YHfbIMaZafbl AAPOAbIK KAPbIAbIC 3NULEHTPIHEH anblHFAH PAAMOAKTMBTI  LWNAK, PaAvaLUANbIK
BaKplnay acnanTapbl, KWHO-$OTO TyCipy annapaTypackl KaHe KenTereH backa 3attap).

[lereHmeH, YCbIHbIIFAH 3KCMOHATTAPAbIH, anyaH TypAiNiriHe KAapamacTaH, MypPaXkalZblH, 3KCMO3WULMAMbIK,
3anfapblHa eHbereH opacaH Kenemai umopnbik aknapat 6ap. Ocbl cebenteH, CCM  mypaKaibiHbIH
Kenywinepi ywiH CCM WMHTEpPaKTMBTI KapTacblHa — WHTYUTMBTI TypAe TYCiHIKTI bafaapnamanblk KongaHbara
TONbIK, AKMAPAT *KMHaNFAH KaHE WOoFbIpAaHAbIpbIAFaH (1 cyperT).

MHTepaKTMBTI KapTaZa apHaibl yibimaactbipbinfaH 100 fapblwTblK cypettep 6ap, onapaa MblHanap
OPHaNACTbIPbINFAH:
100 acTam apxmBTIK cypeTTep;
alimakneH b6ainaHbicTbl 06beKTINepAiH 300 acTam cypeTTepi;
PaAMOHYKAMATEP TapanyblHbiH 30 acTam apHalbl KapTanapsbl;
6acTbl AAPONbIK CbiHaKTapAbIH 30 H6eiiHedainbl;
Kenemaik 360° naHopamansblk 5 cypeTTep;
100 6eTTeH acTam TEKCTTIK aKnapar;
nHTepdencTiH 600 KybIK BHAENTEH 31EMEHTTEI;
500 actam benceHai HyKkTenep, onap apTypAi popmatTafbl aknapatTapbl 6ap KankbiMa Tepesenepai icke
Kocaapl (2 cyper).

2 cypem. AKnapammel KankbIMa mepesenep

MHTepakTMBTI KapTaHbl KongaHywsbinap — CCM myparkaibiHa »KoHe Kewneni Kepmenepre Keaywinep,
KOHbepeHUMANap KaTbiCywblnapbl, CcTyaeHTTep, KP YATTbIK A4POALIK OpTaibifblHA  Keaywi  WeTengik
MamaHgap. Ocbinanwa, CCM mypaaiblHa Kenywi Ke3 KeareH afam  Kbi3bIKTbl aKnapaTneH e3piriHeH
TaHbICa anagpl:

® pecmu TeKCTTIK aknapar;
uMdpnaHFaH apxusTik GOTO-BMAEOMATEPUANAAP;
3amaHayu naHopaMasnblK CypeTTep;

CCIN anaHAaapbiHbIH WeKapanapbl berineHreH fFapbiWTbIK CYpPeTTep;
PAAMOHYKAMATEP TapanyblHbIH apHalbl KapTanapsbl;
Kannbl NONMIOHHbIH, KOPLWAFaH OPTaCbiHbIH, Ka3ipri pafM03KONOMMANDIK HKafaaibl Kalabl aknapar.

MHTepaKTMBTI KapTaja MXMHAKTanfaH aknapat KongaHywbinapga CCMN-HAa AApOAblK Kapydbl CbiHAYAbIH,
CanAapbl ¥annbl TYCIHIKTI KanbINTacTblpabl.

MHTepaKTMBTI KapTaHbiH, npototuniH KP YAO PK3M aptypni benimienepiHiH, Kbl3meTKepaepi CbiHaKTaH
eTKi3ai. EKiHwi Hyckacbl CCM  mypaskavbiHAA YCbIHbIAFAH. KapTaHbl yAalbl KOMZaHy apHalbl AavibiH-
ObIFbl KOK Ke3 KenreH afam OHbl 6iniM any MakcaTblHAQ KOAAaHa anaTbiHAbIFbIH KepceTTi. CoHbiMeH
Katap, 2016 Kbinbl  wHTepakTmeTi Kapta KP  TyHfbiw  pesuMaeHTiHIH  KiTanxaHacbiHA — aKnapaTTbiK
SKCMOHAT peTiHAe Tancblipbingbl. AKMNApaTTbl TOMbIKTbIPY KIHE KAHAPTY KYMbICTapbl Kyprisinyae, cebebi
CCMN-Haafbl 3epTTeynep oni afKTanMafaH. KeH, ayauMTOpuAHbl TapTy VYWIH KapTaHblH, MEMIEKETTIK KaHe
afblIWbIH TiNAEPIHAET MHTEPHET HYCKACbIH }Kacay XocnapaaHbIn oTbIp.

AdepHoe obwjecmeso KaszaxcmaHa
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WHTEPAKTUBHAA KAPTA
CEMUNANIATUHCKOIO
UCMbITATE/IbHOIO
[MO/IMTOHA. PA3PABOTKA
W UCNONb3OBAHUE

A.E. Kanp:kaHos, [0.I. CTpunbuyk,
A.O. OmapxaHoBa, B.H. MoHaeHKo
MPB3 HAL, PK, BKO, KypuaTtos

OZHVM M3 OCHOBHbIX BMAOB AeATENbHOCTM Quamnana
«MHCTUTYT pasMaumOHHON Be30NacHOCTU 1 3KONOTUMY
HaumoHanbHOro aaepHoro ueHTpa Pecnybinkn Kasax-
ctaH (MPB3 HAL, PK) aBnaeTca oueHKa paamo3Kono-
TMYECKOTO COCTOAHMA OOBEKTOB OKpPYMKatoWeN cpeabl
(pnopbl, ¢dayHbl, NOYBEHHOrO MOKPOBA, BO3AYLIHOMO
BacceiHa, NOA3EMHbIX W TPYHTOBbIX BOA, MOBEPXHOCT-
HbIX BOAOEMOB M T.A.) Ha Tepputopumn bbiswero Ce-
MUMNANATMHCKOTO MCNbiTaTeNbHOrO noauroHa (CUM).
Mo3TOMy BaKHbIM HanMpaBAeHUEM ABAAETCA MHOOPMA-
LLMOHHO-NPOCBETUTENbCKAA AEeATENbHOCTb, B PaMKax
KOTOPOM BCE MOJIyYEHHbIE Pe3y/nbTaTbl MCCNEA0BAHMM
nyb6aunKkytoTca B Ka3axCTaHCKMX U MEXAYHAPOAHbIX Ha-
YUYHbIX KYpHanax, Takxe u3gaetca COOPHMK TpyaoB
MPB3 HALL PK «AKTyanbHble BONPOCHI PafnO3KON0rMM
KasaxcraHa». Ha 6a3e HAL, PK nposoaatca mexayHa-
POAHbIE KOHdEPEHUMN, KOHOEPEHLIMU-KOHKYPCbI MO-
NOAbIX YYEHbIX N CNELMANNCTOB, BCTPEYM C HACENEHM-
€M, Bble3gHble BbICTaBKM B OPraHM3aLMAX PasIUYHbIX
ropogos KasaxcraHa. [1poBoaATca TeXHMYecKkue Typbl
Ha CUI m aKkckypcum B my3ee CUI, pacnonoxeHHOM B
agMUHUCTPaTMBHOM Kopnyce MPB3 HALL PK.

B my3ee npeacTaBneHbl pa3nyYHble KCMOHATHI (naa-
KaTHaa MHPOopMaLuma, npubopbl GU3NKO-TEXHUYECKOTO
CEKTOpa, CPeAcTBa MHAMBUAYANbHOM 3aLLMTbI, MAKeTbI
«OnbITHOrO MOANAY», LWTONbHM, CKBAXKMHbI, MPOrPamm-
HbIl annapaT, MCNOoAb3yeMblii A1 3anyCcKa U KOHTPONA
npoLeaypbl NoApbiBa AAEPHOMO YCTPOMCTBA, PAAMOAK-
TUBHbIW LWNAK, U3BNEYEHHbIN U3 3MULEHTPA ALEPHOrO
B3pbliBa B LUTONbHE, NPMOOPbI PaAMaALLMOHHOMO KOHTPO-
NA, KUHO-POTO CbEMOYHAA annapaTypa M MHOroe Apy-
roe.)

OfHaKo, HeCMOTpA Ha BCe MHOroobpasue npeacTas-
NEeHHbIX 3KCMOHATOB, CYLLECTBYET OFPOMHOE KOo/uye-
CTBO UMPOBON MHPOPMALMKM, KOTOPAs He BOWA B
9KCMO3MLMOHHbBIE 3a/bl My3es. B cBA3M ¢ 3TUM Anq no-
cetutenen mysea CUM 6bina cobpaHa M npeacTaBieHa
bonee petanbHas MHGOPMALMA B OAHOM MHTYUTUBHO
MOHATHOM MPUNOXKEHUU — UHTEPAKTUBHOM KapTe CUM
(pncyHoK 1).
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INTERACTIVE
MAP
OF THE SEMIPALATINSK
TEST SIDE.
DEVELOPMENT AND USE

A.E. Kairzhanov, Yu.G. Strilchuk,
A.O. Omarkhanov, V.N. Monaenko
NNC IRSE RK, EKR, Kurchatov

One of the main activities of the branch of
the Institute of Radiation Safety and Ecology
of the National Nuclear Center of the Republic
of Kazakhstan (IRSE NNC RK) is to assess the
radioecological condition of environmental
objects (flora, fauna, soil cover, air basin,
groundwater and surface water, etc.) on the
territory of the former Semipalatinsk test site
(STS). Therefore, it is very important to perform
informational and  educational  activities
as well as publish all research results in Kazakh-
stan’s or international scientific journals and
in a collection of studies called «Current issues
of radioecology of Kazakhstan». On the basis
of NNC RK, there are held international
conferences, conferences-competitions of young
scientists and specialists, meetings with the
public, visiting exhibitions in organizations
of various cities of Kazakhstan. Technical tours
are conducted on the STS and excursions in
the STS Museum, located in the administrative
building of IRSE NNC RK.

The museum includes various exhibits
(poster information, devices of the physico-
technical sector, personal protective equip-
ment, prototypes of the Experimental Field, adits,
wells, software used to launch and control the
procedure for undermining a nuclear device,
radioactive slag extracted from the epicenter of
a nuclear explosion in the gallery, radiation
monitoring devices, film-photo shooting equip-
ment and much more.)

However, despite all the diversity of the exhi-
bits, there is a huge amount of digital infor-
mation that is not included in the exhibition
halls of the museum. In this regard, more detailed
information was collected and presented to
visitors of the STS Museum in one under-
standable application, an interactive STS map
(Figure 1).

AdepHoe obwjecmeso KaszaxcmaHa

XPOHUKA

22 KaHTap
KP ¥A10 xbinbixKaiibl

KP ¥AO fbiibimn bGafbITTapbiHbIH, - Bipi
Tabufn opTa KOMMNOHEHTTepi  apacblH-
4a PagvOHYKNMATepAiH KakTa Tapany
epeKweniktepiH 3epTrey 60sbIN Tabblia-
apl. OcblHOan 3epTreynepgin, bip 6eniri
3epTXaHasblK WApTTapAa — KblblKan-
Aa Kyprisineai. Ocimaiktep KypambiHAA
TeXHOTeHAIK PaguOoHYKAMATEPAiH, menwepi
YKOFapbl TOMbIPaKKa Hemece «Ta3a ToMbl-
paKkKa» OTbIpFbi3bliagpl, bipak TexHoreH-
OiK  paguMoOHYKAMATEP Meswepi  Xofapbl
cymeH cyapbliagbl. CofmaH KeWiH paauo-
HYKNMATEpAiH, apTypni opTanapaaH ecim-
OiKKe eTyiHiH napameTpnepi aHbiKTaNa-
Abl. AHbiKkTanfaH napametpnep CCI xaHe
OfaH XaKblH TeppuTOpuAnapaafbl ecim-
AiKTepae Hemece eriHWinik eHimaepgeri
PagVOHYKAMATEPAIH, MYMKIH  MesLwWwepiH
6onxKay yWiH KongaHblnagbl.

KP ¥40

28 KaHTap
KP ¥A0 »kaHa 3epTxaHacbl

Mnasma KaHe 6acKapblNaTblH TEPMOAL-
PONbIK CUMHTE3 CanacblHO4A Kypaeni fbl-
NbIMU-TEXHUKA/bIK, Tancblpmanapabl ey
ywiH KTM KasaKCTaHAblK MaTepuanta-
HYLWbINbIK TOKamari KypblafaH, an 2018
JKblbl  TEPMOAAPOSBIK  pPeakTop  WapT-
TapblHAA MaTepuangapabl  CblHay XKaHa
3epTXaHachl awblagbl. 3epTXaHaHbl }Kac Ma-
maH A.MuHUnA30B bacKkapapl:

- Kasipri TaHga 3epTxaHaga niasmaHblH,
WUT3P pusepTopbl MmaTepuanbiMeH e3apa
opeKeTTecyiH 3epTTeyre OafblTTaNfaH Ky-
mbIcTap *Kyprisinyge. COHbIMeH KaTtap nnas-
Ma AMarHocTMkacbl 6OoWblHWA 6afbiTTap
AamblTblnyaa, bGipkaTtap Taxipubenik Tan-
Cblpmanapabl  3amMaHayuM  KOHAbIpfblaa
MYKUAT capanTay Kyprisinyge. bi3 6eki-
TiNreH FbIAbIMU-TEXHUKANbIK, bafgapiama
weHbepiHae Bonbdpam — gMBEpPTOP maTe-
puanbl 6eTiHae KanTamanap acay 60MbIH-
LA TancblpManapapbl opbiHAAAbIK.

KP ¥A0

4 aknaH
ADPU GMP cepTudUKaTbiH angpl

Anmatbl  KanacblHgafbl APU  eHpgipic
npoueci  XanblKapanblk  CTaHZapTTapfa
COWMKec KeneTiHAiriH panengentiH GMP
XanblKapanblk cepTMdUKaTbIH anapbl.
CepTMOUKaTTbl anfaHHaH KeliH, WHCTU-
TYT 9NeymeTTiK MaHbI3abl KaHe cupek
hopinep OHAIpIiCiH iCKe KOCTbl, OHbIH,
iwiHge ¢GTOpPAE30KCUINIOKO3 (MNHOKO3aHbIH,
6uonoruaAnbIK aHanori) eHaipiciH. OHbl icik
aypynapblH  AuarHosgayga  KongaHagbl.
«Ocbl Xblnbl 6i3 aHa Aapinepai Tipkey,
onapgbl A9pifik Kypan peTiHae naiga-
NaHyFa pyKkcaT any OOMbIHWA KymbicTap-
Obl KYprisyai »Kocrnapnan OTbIPMbI3», -
WMHCTUTYTTbIH, 6ac  ampeKkTopbl E.KeHXuH
»KocCnapnapbimeH 6enicri.
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XPOHUKA

22 aHBapa
OpaHxkepes B HAL, PK
OfHUM M3 HayuHbIx Hanpasnewun HAL
PK saBnaetca wuccnegoBaHMe 0OCOBEHHO-
cTel nepepacnpefeneHna paguoHyKIMaoB
MeXay KOMMOHEeHTaMu NpUPOAHON cpe-
Abl. YacTb TakuMx uccnenoBaHUi NPOXOAUT
B NlabopaTopHbIX YCNOBUAX, B OpaHKepee.
PacteHua BbicaxkuBatoTca NMH60 B Noysy C
NOBbILWEHHbIM COAEPXAaHMEM TEXHOTEHHbIX
PagMOHYKAUAOB, MO B «UYUCTYIO MOYBYY,
HO MO/IMBAOTCA BOAOW C MOBbIWEHHbIM CO-
AepXaHUeM TEXHOreHHbIX PagMOHYKNNAO0B.
[anee onpepenAaloTca napameTpbl nepe-
X04a PagVOHYKAMAOB U3 Pas/NyHbIX Cpes,
B pacTeHuA, KOTOpble 3aTeM NPUMEHATCA
ONA MpPOrHo3a BO3MOXHOMO coAepXaHuA
PaAMOHYKANAO0B B PacTeHMAX WAM pacTe-
HMEBOAYECKON MPOAYKUMM Ha TeppuTopun
CUM n npuneraowmnx K Hemy TeppUTopUAX.
HALY PK

28 aHBapa
HoBas nabopatopus 8 HAL, PK

[Ona pelweHna CNOXHbIX Hay4yHO-Uccne-
[0BATeNbCKMX 33jady B obnactm ¢u3MKK
naasmbl U yNpaBifAeMoro TepmosaepHoro
CMHTE3a CO34aH Ka3aXCTaHCKUIM maTtepua-
noseayecknin Tokamak KTM, a Takxke B 2018
roly OoTKpbiTa HoBasA nabopatopusa UcnbiTa-
HUI MaTepuanoB B YC/NOBUAX Tepmoagep-
HOro peakTopa. JlabopaToputo BO3MaBuA
monogoi cneuyanuct A.MUHNA3ZOB:

- B Hactoswee Bpemsa B nabopatopumu
npoBogATcA paboTbl, HanpasieHHble Ha
nccnegoBaHWe B3aMMOAENCTBUA MAa3mMbl C
maTtepuanom guseptopa UTIP. Takke pas-
BMBAETCS HanpaB/eHWe MO ANArHOCTUKe
naasmbl, NPOBOAUTCA MOAPOOHbIN aHanu3
pAfa aKCNepUMMEHTaNbHbIX 33434 Ha coBpe-
MeHHOM 060pyaoBaHMK. CeroaHa Hamu yxxe
peannsoBaHbl 33434M MO MOJYYEHUIO MO-
KPbITWIA Ha MOBEPXHOCTU MaTepuana Aneep-
Topa Bo/ibdpama B pPamMKax YTBEPKAEHHOM
Hay4YHO-TEXHWUYECKOM NPOrpammbl.

HAL PK

4 ¢peBpansa
UAD nonyunn ceptupukar GMP

NAD B AnmaTtbl nonyunn mexayHapoa-
Hbli  cepTudmnkaT GMP, KoTopbli noaT-
BEpXKAaeT, YTO NPOW3BOACTBEHHbIA NpoO-
Lecc  COOTBETCTBYET  MeXAyHapOAHbIM
cTaHpapTtam. locne nonyyeHusa ceptudu-
KaTa WMHCTUTYT 3anycTUa NPOWU3BOACTBO CO-
LManbHO-3HAUYMMbIX U peaKUX NeKkapcTs. B
nx umcne GTOPAE30KCUINIOKO3a (6Monoru-
YeCcKU aHanor rnKosbl). Ero ucnonbsyot
ONA AMArHOCTMKKM paKka. «B atom rogy mbl
nnaHvpyem nposectu paboTbl no peru-
CTpaLuMmM, NONYYEHUIO Pa3peLleHna Ha WuC-
Nnonb3oBaHWe B KayecTBe NeKapCTBEHHOro
CpeacTBa HOBbIX JIEKAPCTB», — MOAEAUACA
NAaHaMKM reHepasibHbIN AUPEKTOP UHCTUTY-
Ta E.KeHXuH.
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CHRONICLE

January 22
Greenhouse in the NNC RK

One of the scientific directions of NNC
RK is the study of the features of the
redistribution of radionuclides between
components of the environment.
Some of these studies take place in the
laboratory, in the greenhouse. Plants
are planted either in the soil with a high
content of anthropogenic radionuclides
or in «clean soil» where a water with high
content of technogenic radionuclides
is added. After that, the parameters
for the transfer of radionuclides from
various media into plants are determined
which are then used to predict the
possible radionuclide content in plants
or crop production in the Semipalatinsk
test side and adjacent territories.

NNC RK

January 28
New laboratory in the NNC RK

To solve complex research problems in
the field of plasma physics and controlled
thermonuclear fusion, there was
created a Kazakh material science tokamak
KTM, and in 2018 there was opened
a new laboratory for testing materials in a
fusion reactor The laboratory was headed
by a young specialist A. Miniyazov:

- Currently, the laboratory is working
to study the interaction of plasma with
the ITER divertor material. The direction
of plasma diagnostics is also developing
and a detailed analysis of a number of
experimental tasks is carried out on
modern equipment. Today we have
already implemented the task of obtaining
coating layer on the surface of the material
of the tungsten divertor in the frame-
work of approved scientific and technical
program.

NNC RK

February 4
The INP received GMP certificate

Institute of Nuclear Physics in Almaty
received an international GMP certificate
which confirms that the production
process conforms to international
standards. After receiving the certificate,
the institute launched the production of
socially significant and rare medicines.
Among them, there is fluorodeoxyglu-
cose (biological analogue of glucose)
which is used to diagnose cancer. «This
year we plan to carry out work on
registration and obtaining permission to
use new medicines,»- said E.Kenzhin, the
institute’s general director.
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Ne 01 (49) 2019

MHTepaKTMBHAA KapTa, coaeput B cebe 100 cneuu-
aNbHO CHOPMMPOBAHHBIX KOCMMYECKMX CHUMKOB, Ha
KOTOPbIX KOMMAKTHO Pa3MeLLEeHbl:

¢ 60n1ee 100 apxmBHbIX poTorpaduii;

¢ 6onee 300 $poTO 0OBEKTOB C NPUBA3KOM K MECTHO-

cTu;

¢ 6onee 30 creumanbHbIX KapT PacNpeaeneHns paau-

OHYK/NA0B;

* 30 BuaeodainnoB OCHOBHbIX AAEPHbIX UCMbITAHUN;

* 5 06bEMHbIX NAaHOPAaMHbIX CHUMKOB 360°;

e cBbiwe 100 cTpaHuL, TEKCTOBOM MHbOPMaLMK;

* npubaunsntenbHo 600 npopaboTaHHbIX 31€MEHTOB

nHTepdenca;

* 0K0/10 500 aKTMBHbIX TOYEK, KOTOPblE aKTUBUPYIOT

BCM/IbIBAlOLLME OKHA C MHOPMaLMen pa3HbIx dop-
MaTOB (PMCYHOK 2).

WWW.NUCLEAR.KZ

The interactive map contains 100 specially
designed space images, which are placed
compactly:

e more than 100 archival photos;

* more than 300 photos of objects with reference

to the terrain;

* more than 30 special radionuclide distribution

maps;

¢ 30 basic nuclear test video files;

* 5 volumetric panoramic images 360°;

e over 100 pages of textual information;

e approximately 600 interface elements worked

out;

e about 500 active points that activate pop-

up information windows of different formats
(Figure 2).

PucyHok 1. [nasHasa cmpaHuya uHmepakmusHol kapmei CUI.
Figure 1. The main page of the interactive STS map.

Monb30BaTeNAMU WHTEPAKTUBHOW KapTbl ABAAHOTCA
nocetutenn myses CUIM v Bbie3gHbIX BbICTAaBOK, y4acT-
HUKWU KOHEPEHLMIA, LIKONBbHWUKK, CTYAEHTbI, 3apybex-
Hble CMeuManucTbl, nocewatouwme HaumoHanbHbIN
AAepHbIn ueHTp PK. Takum obpasom, noboi nocetu-
Tenb my3es CUIM MOKeT camocToATEIbHO 03HAKOMMUTCS
C MHTepecytoLen nHpopmaLmeil:

* odULMaNbHaA TEKCTOBAA UHPOPMALIUS;

* oUMdpPOBaHHbIE apXMBHbIE $HOTO-BMAEOMATEPUANDI;

* COBPEMEHHbIE NaHOPAMHbIE CHUMKM;

® KOCMUYECKME CHUMKM C HaHECEHHbIMW TPaHULLaMM

naowaaok CHM;

* CneunanbHble KapTbl PacnpeaeneHns paanuoHyKIn-

[108;

The users of the interactive map are the
visitors of the STS Museum and visiting exhi-
bitions, conference participants, schoolchildren,
students, and foreign specialists visiting the
National Nuclear Center of the Republic of
Kazakhstan. Thus, any visitor to the STS museum
can independently get acquainted with the
information of interest:

¢ official text information;

e digitized archival photo and video materials;

e modern panoramic images;

* space images with plotted boundaries of STS

sites;

e special radionuclide distribution maps;

AdepHoe obwjecmeso KaszaxcmaHa
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MUAS ICONE

MHPOPMALMOHHBIU
LLEHTP NO ATOMHOM
3Hepruu Hyp-CyaTaH

3arnsiHN Ha 3KCKYPCUIO MO aTOMHOM OTPAC/IY Pa3HbIX CTPaH, MOCMOTPU Ha YCTPOMCTBO M Npouecchl B camoit A3C.
Yuyntena cmoryTt nposecTu B LleHTpe OTKpbITble YPOKU, CTYAEHTbI - MO3HAKOMUTBLCA C y4eHbimn CHI

Y Hac BaC OXMAAIoT:
— nNo3HaBaTe/IbHble 1eKLUN, KOHKYPCbl, BUKTOPUHbI;
— obpaszoBaTenbHbIli KUHOTEATP;
— WHTeNNEeKTya/lbHble Urpbl;
— MacTep-Kaaccbl NO TEXHUYECKOMY TBOPYECTBY;
— ApKune obpasoBaTe/ibHble NPOEKTbI;
— yB/IeKaTe/ibHble U Bece/ible NoXoApbl.

M y3HaTb O NPOAO/IKEHUN yUebbl (Maructpatypa|PhD).

r. Hyp-CyntaH, [lBopeLl, WKO/IbHUKOB
(npocn. B.Momblwynbl, 5, 4 aTax, 412 Kab.)
Ten: +7 (7172) 70-12-56,
icae@nuclear.kz, icae.kz
icae.astana.kz

icae_astana icae_ast

astana.myatom.ru
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O MHd)OpMaLI,VIFI 0 coBpemMeHHOM paano3Kosaornye-
CKOM COCTOSIHWUM BCEM OKpV)K&iOLLI,eﬁ cpeabl noanro-
Ha B LE/1I0M.

CobpaHHaa B WHTEPaKTMBHOW KapTe MHpopmaLma
dopmupyeT y nonb3oBaTenei npeacTaBAeHWe O Mno-
CNeLCTBMAX UCMbITAHWI ALePHOTO opyua Ha CUTT.

MpPOTOTUN WHTEPAKTUBHOM KapTbl MPOTECTMPOBAH
COTPYAHUKAaMM pasHbiX nogpasgeneHuin UPB3 HAL,
PK. Btopaa Bepcua BbicTaBneHa B my3ee CUI.
PerynapHoe MCnonb30BaHMe MNOKa3ano, 4to stobow

WWW.NUCLEAR.KZ

e information on the current radioecological
state of the entire environment of the test
site as a whole.

Information gathered in an interactive map
provides users with an idea of the effects of
nuclear weapons tests on STSs.

The prototype of the interactive map was
tested by employees of different departments
of the IRSE NNC RK. The second version is on
display at the STS Museum. Regular use of the

PucyHok 2. Bcnnvlisatoujue oKkHa ¢ uHgpopmayueli
Figure 2. Popup information windows

nonb3oBaTenb 6e3 0cobol NOATOTOBKM MOMKET WC-
nonb3oBaTb MHTEpaKTMBHYIO KapTy B 06pa3oBa-
TeNbHbIX uenax. Takke B 2016 rogy MHTEpPaKTMBHAA
KapTa 6bina nepegaHa B bubanoteky Mepsoro Mpe-
3npgeHTa PK B KauectBe WMHPOPMALMOHHOMO 3KCMO-
HaTa. Pabota Hag AonNOAHEHMEM W OOHOBNEHUEM
MHPOpMauMM NPOBOAMTCA MO  HacTosAllee Bpe-
MA, TaK Kak uccnepoBaHna Ha CUIM He 3aKOHYEHbI.
MnaHMpyeTca Cco3[aHMe WMHTEPHET BEpPCUM Ha rocy-
[ApPCTBEHHOM W aAHIMIACKOM A3blKax, ANA NpuBne-
YeHuA bonee LWMPOKOI ayanuTopuUMn.

map showed that anyone without special training
can use the Interactive Map for educational
purposes. In addition, in 2016, an interactive
map was transferred to the Library of the First
President of the Republic of Kazakhstan
as an information item. Now work on the addition
and updating of information is carried out
as a research on the STS is not completed. It is
planned to create an online version in English
and state languages to attract a wider audience.

AdepHoe obwecmso KazaxcmaHa

XPOHUKA

11 aknaH
YpaH eHaipiciH 7% TemeHgeTy

2018 »binbl «KasaTtomeHepkacin» YAK
ypaH eHgipiciH 21,705 MblH, TOHHafa AeliH,
7% TemeHaeTTi. «KazaTomeHepKacin» KaHe
OHbIH, eHLiNec KOMMaHWANAPbIHbIH, caTy
kenemi 2018 xbinabl 1,6 ece, 16,648 MbiH,
TOHHafa AeliH TomeHaeai, an 6ip GyHT ypaH
KOHLLEHTPaTbIH caTyablH, opTawa 6afachl
2%, $4,56 neiiH xorapbiiagbl. 2018 Xbibl
«KasaTtomeHepKacin» »ep KOMHayblH nan-
OanaHy  Kenicim-wapTtTapbl  weHbepiHge
YKOCNap/iaHfaH AeHrelMeH canblCTbipFaHaa
YPaH 6HAIpYAiH, KbinablK KenemiH 20%
asanTtel. KomnaHua 2019 »kaHe 2020
blAgapbl ga eHAipic KenemiH konga 6ap
NNUEH3NANAPMEH  canbicTbipfaHga 20%
a3anTyAbl CaKTayabl Ke3aen oTbIp.

Unmepdgpakc

20 aknaH
OHAipicTiK Kayinci3aik KOpPbITbIHAbINAPDI

2019 Kbinbl 20 aknaH KyHi LUbIMKeHT
KanacblHaa eTkeH XX| KOpbITbIHAbI *KWHa-
Nbic H6apbiCbiHAA ©HAIpICTIK  Kayinci3aikTi
KaMTamMacbI3 eTy cypaKkTapbl TanKblaaHAbl.
dopymra KasaTomeHepkacin  bHacwbina-
pbl, eHWINec *KaHe Tayenai yMbiMaapAabiH,
MEMJIEKETTIK  KOHEe  JKeprifikTi  aTkapy
OpraHZapblHbIH, eKingepi KatbicTbl. 2018
*blnbl  «KasaTomeHepkacin»  ¥AK»  AK
KaCiNOpbIHAAPbIHAA ©HEepKaCINTiK anaTtrap
6ONFaH ¥KOK,.

KasaTomeHepKacin 9neyMeTTiK Kamcbi3-
OaHObIPY  XaNblKapanblK — accounaumAchl-
HblH,  (ISSA) kapakaT anyabl  mMyngem
bonpgbipmayfa ymTbiny 6oMbiHWa bHacra-
MacCbIH KONAaAbl KaHe eTKeH Xbinbl Vision
Zero xanblKapanblK HafgapnamacbiHbiH, Ka-
TbICYLWbICbI peTiHAE TipKenai.

«KaszamomeHepkacin» YAK» AK

20 aknaH
ADU oKpbITY KypCbl

2019 xbinbl 11-15 aknaH apanblFblHAA
ADU-Haa «Pagnaumnanbik Kayincisaik
KOHe paamaumanblk 6akbliay» Takblpblbbl
6oMbIHIWA OKbITY Kypcbl ©TTi. KypcTbiH,
MaKcaTbl — Ka3aKCTaHHbIH paavaumnanbik,
Kayincisgik 6oibiHWa KON AaHbICTaFbI
HOpMasapbl MeH epexenepiHe calkec
MOHAQyWbl  CIyneneHAipy  KeszepimeH
(MCK)  »ymbic  icTeyai  yMbIMAACTbipy
dpicTepiHe, PaAMOaAKTMBTI 3aTTAPMEH KaHe
MCK Kayinciz »XymbiC icTey epexenepiHe
yvipety. OKbITY KypCbl TEOPUANbIK ¥aHe
ToXipmbenik cabakTapabl, COHbIMEH KaTap
BBP-K  3epTTey peakTopnap  KelleHiH
JKOHEe PafMOaKTMBTI KanAblKTapabl Kemy
OpHbI TeppuUTopUAcbIHA 6apyabl KaMTblgbl.
OKpbITY  KypCbl  asAKTaNfaHHaH  KeMliH,
BiNiKTINIK  eMTUXaHbIH C3TTi  TancbipfaH
KaTblCyWwblaap cepTuduKaTTap angpl.

KP AoU

XPOHUKA

11 ¢peBpansa
CHUXKeHue Npou3BOACTBa YpaHa Ha 7%
HAK «Kasatomnpom» B 2018 rogy cHU3u-
Nla NPOM3BOACTBO ypaHa Ha 7%, go 21,705
TbiC. TOHH. O6bem npopax «Kasatomnpo-
Ma» 1 ero foyepHMx Komnaumin B 2018 rogy
cHm3nnca B 1,6 pasa, fo 16,648 TbiC. TOHH,
CpepHAA UeHa peanusaumu dyHTa ypaHo-
BOrO KOHLLEHTpaTa, MeXay Tem, yBeaunyu-
nacb Ha 2%, 1o $4,56. B 2018 rogy «Kasa-
TOMNPOM» ycrnewHo ocyuectsmn 20%-Hoe
COKpalleHMe rofoBblIX O6bEMOB [06bluM
YypaHa No CPaBHEHMUIO C 3aNNaHUPOBAHHbIM
YPOBHEM B paMKax KOHTPAKTOB Ha Heapo-
nonb3osaHue. KomnaHuA HamepeHa coxpa-
HUTb 3T0 20%-Hoe CcoKpauieHve o06bEMOB
npoussoactea Ha 2019 m 2020 roapl no
CPaBHEHWUIO C UMEIOLMMUCA IULEHINAMUY.
UHnmepgpakc

20 ¢peBpans
WTtorn npoussogcTeeHHOM 6e30nacHOCTH

Bonpocbl obecrneyeHua Npou3BOACTBEH-
Hol b6e3onacHocTn obcygunn 20 ¢espa-
na 2019 ropga B r.lUbimkeHTe B xoge XXI
UTOroBOro coselwaHua. B dopyme npuHa-
M yyactne pykosoauTtenu Kasatomnpo-
Ma, NpeacTaBUTeNM AOYEPHUX U 3aBUCK-
MbIX OpPraHu3auuin, rocyAapCTBEHHbIX U
MECTHbIX MCNOAHUTENbHbIX OpraHos. B 2018
rogy Ha npeanpuatnax AO «HAK «Kasatom-
NPOM» MPOMbILWNEHHbIX aBapuin He aony-
LeHo.

Kasatomnpom nogaepsan MHUUMATUBY
MexayHapoaHOM accouuaumm  coumanb-
Horo obecneyenus (ISSA) no cTpemneHuto
K HyneBOMy TPaBMaTM3My W B MPOLUIOM
rogy 3apeructpuMpoBanca B  KayecTse
YYaCTHUKA MeXAyHapoAHOW Nporpammbl
Vision Zero.

AO «HAK «Kazamomnpom»

20 ¢peBpans
O6yuatowmii Kypc B UAP

B UAD ¢ 11 no 15 ¢espansa 2019 roga
nposeaéH YuebHbili Kypc no Teme «Paau-
auMoHHaA 6e30nacHOCTb M pPagMaLMOoH-
HbIi KOHTponb». Llenb Kypca — obyuyeHue
MeTo4aM OpraHusaumMmM paboT € WUCTOYHK-
KaMu MOHM3Mpylolero usnydernua (MNN),
npasuaam 6e3onacHoro obpalleHusa ¢ pa-
OMOaKTUBHbIMMK BewecTBamu n UNN B co-
OTBETCTBMM C AeNCTBYOWMMM B KasaxcTaHe
HOPMaMu U NpaBuIaMu NO PaANALMOHHOMN
6e30nmacHOCTU. Y4yebHbIi Kypc BK/OYan
TeopeTMyecKMe U MpaKTUYeCcKune 3aHATUA,
a TaKKe nocelleHMe KOMMAeKca uccieno-
BaTe/NIbCKOro AgepHoro peaktopa BBP-K u
TEPPUTOPUM MYHKTA 3aXOPOHEHWA pagmo-
aKTMBHbIX OTX0AOB. [locne OKOH4YaHWUA
Kypca caywaTenu, ycnewHo cAasluve KBa-
NMOUKALMOHHBIN 3K3aMeH, NoNy4nuan cep-
TUOUKATLI.

UNAD PK

CHRONICLE

February 11
Decrease in uranium production by 7%

In 2018, Kazatomprom NAC reduced
uranium production by 7% to 21,705
thousand tons. The sales of Kazatomprom
and its subsidiaries in 2018 decreased
by 1.6 times to 16,648 thousand tons,
while the average selling price for a pound
of uranium concentrate increased by
2% to S$4.56. In 2018, Kazatomprom
successfully implemented a 20% reduc-
tion in annual uranium mining volumes
compared to the planned level under
subsoil use contracts. The company
intends to preserve this 20% reduction in
production volumes for 2019 and 2020
compared with existing licenses.»

Interfax

February 20
Results of industrial safety

Issues of ensuring industrial safety
were discussed on February 20, 2019 in
Shymkent during the XXI final meeting.
The forum was attended by the heads
of Kazatomprom, representatives of
subsidiary and affiliated organizations,
and state and local executive bodies.
In 2018, industrial accidents were not
allowed at the enterprises of NAC
Kazatomprom JSC.

Kazatomprom supported the initia-
tive of the International Social Security
Association (ISSA) on striving for zero
injuries and last year registered as a
member of the international Vision Zero
program.

NAC Kazatomprom JSC

February 20
Training course at the INP

A training course on the topic «Radiation
Safety and Radiation Control» was
held at the INP from 11 to 15 February
2019. The goal of the course is to teach
methods of the work organization with
ionizing radiation sources (IRS), the
rules for the safe handling of radioactive
substances and IRS according to
the rules and regulations on radiation
safety in Kazakhstan. The training course
included theoretical and practical classes
as well as a visit to the VVR-K research
nuclear reactor complex and the territory
of the radioactive waste disposal
facility. After the completion of the
course, students who successfully passed
the qualifying exam received certificates.

INP RK
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KAIZEN CUP KYBOTblHbIH
MEHIMNA3APDLI ATANIObI

2019 kbingblH 16 aknaH KyHi Anmatbl  KanacbliHAa «KailgseH opTanblFbiIMEeH»
yinbimaacTbipbinFad Kaizen Cup Tour KesekTi Ke3eHi asKTangabl. «KasakcTaHAblK A4po-
NbIK, yHMBepcuTeT» ¢unmnanbl bactamacbiMeH kaHe KasaTomeHepkacin 6u3Hec TpaHc-

dopmaumAchl LenapTaMeHTiHiH KONAaybIMEH aTOMAbIK XONAMHITIH, KypamMa KOMaHz4a-

Cbl Kypblngbl. KomaHaa ceHiMAi Typae KeHicKe XKeTTi.

€MMUOHATTbl BTKI3yAiH, MakcaTbl Kaizen yWeciH AapinTey aHe OHbl KOAAaHyAbl

ynpety. MMyMbICTbl KeTingipyre »aHe TWIMAINIriH apTToipyfa OafbiTTanfaH 6us-

Hec wuenepi XaHe KOMMNAHWANAP KeTeKWwinepi OCbl llapafa KaTbiCyfa KaHe

Toyota Engineering Corporation yibimbiHaH Total-Toyota Production System
}yneci boMbIHWA cepTUPUKATTaNFaH TPEHEPNEPAEH YHEMAI TEXHONOTMANAP HEri34epiH KaHe
Lean production oKkyfa MyMKiHAIK angpl.

Balkay KaTbicywblnapbl — 8 agamHaH TypatblH 10 TOM — KbI3bIKTbl OMbIH HGapbiCbiHAA
yHemai eHaipictiH 10 Kypanaapbl 6oWbiHIWIA AafAbliapbliH KETINAIPAI: afblH Kacay, Tap-
Ty XKyWeci, Te3 KaWTa XeHAey, WbIfbIHAAPAbI aHbIKTay, CTaHAapTTap *acay, PDCA umkni,
canaHbl 6ackapy, NepcoHanAblH KapCbiNblfbIMEH KymbiC acay, A3 ecebi, Wcukaga
Avarpammacol.  ©OHimainikti 30 ece ynfamTyfa, NEPCOHaNAblH KAPCbINbIFbIH  KEHYTE,
Macenenepai wewyre, Kapanabim Kacinkepnep 6alkamaiTblH WbIFbIHAAPAbI Kepyre aca
KeHin 6eniHai.

OH ycTen yMbIMAacTbipbiNgbl. Opbip ycTenge yHemAi eHaipic Kypangapbl 60MbiHWa Tan-
cbipmanap opbiHAanabl. Ycten ycTiHgeri 6ip OMbIHHBIH y3aKTblfbl 35 MUHYTTbI Kypaabl.
Tonka TancbipmaHbl TasKkbinayfa 10 mMuHYT Bepingi, KanfaH yakblT — LWeWiMAi KepceTyre.
Opbip ycTenae OMbIH LWAPTTapblH TYCIHAIPY, ONApAblH, CaKTaNyblH Kajafanay KaHe Ton
JKYMbICbIH 6afanay MiHAETTepiH aTkapfaH Mogepatopnap 6ongbl. KopfayaaH KewiH
TON Keneci yctenre aybiCbin OTbIPAbI.

«KasatomeHepkacin» YAK» AK Kypama ToObiHbIH KanutaHgapbl 6onbin HypnaH Anpga-
bepreHos («PY-6» KLLUC) xaHe Epranu batranos («OpTanbik» EK» XKLC) cainaHabl.

- byn 6isgih «MeraKAM» Kypama To6bIMbI3 YWwiH anfawkel Typ 6onabl. bi3 ywiH
100% TONbIK XYMbIC icTey aHe Kaizen OOMbIHWA PECMM YEeMMUOHATTA KYMbIC icTey
ToXipubeciH any MaHbi3abl 6ongbl. bi3giH, TONTbIH Kypambl MeHi apTypainirimeH TaH
Kangblpabl. byn *acbl XKoHe MaMaHAbIFbl IPTYPAi agamaap. ©3apa TYCiHYWINiK, miHaeTTepai
Aypbic Beny xaHe TONTbIH apbip MyLWeCiHiH eKe KacueTTepiHiH, apKacbiHAa 6i3 Tamalwa
HOTUMKEre XeTTiK, - gen HypnaH AnpabepreHoB e3 acepaepimeH benicri.

— OcblHAaW Wwapafa MeH anfal peT KaTbiCbiM OTbIPMbIH. OH Ke3eH, 60An4bl, 0NapAbIH
apKancbicbiHAa «KainaseH» 3pTypai  AafabliapblH - HEMece  KypangapbiH  KeTingipy
KakeT 6onabl. MeHiH, oWbiMwa, 6apAblK  KaTbiCywbinap ©34epi  YWiH  KOPbITbIHAbI
WbIfapbin, ©3[4epPiHiH MbIKTbl X9HE dACi3 KblpAapblH aHbIKTaAbl. A/NbIHFaH TaXipubeHi
MiHAeTTi TypAe 6i3/4iH KacinopbiHFa eHri3eMiH, - Aen CeHiMAiNiK TaHbITTbl Eprann batTanos.

9 cafaT iwiHAe, TOAMbIK Enirywinik aHe KaTaH 0aCeKenecTik lapTTapblHAa TonTap
YKYMbIC OHIMAINIrIH apTTbIPY }KoN4apbl OOMbIHWA XKYMbIC icTea,.

BalikayapblH, 6ap/blK KaTbiCywblinapbl YHEMAI eHAipic Kypangapbl 6obIHIWA AaFAbINAPLIH
KATTbIKTbIPAbI, KONTereH OH, 3MOUMANApP anAabl, COHbIMeH Katap KanpgseH TyXbl-
PbIMAAManNapbiH BHAIpICTE KONAAHYy KOMNAHMA TUIMAiNiriHe KoHe KOWFaH MakcaTTapfa
KETyre MyMKIHAIK 6epeTiHAiriHe Ke3 KeTki3ai.

6acnace3s Kbiamemi
«KaszamomeHepkacin» YAK» AK

AdepHoe obwjecmeso KaszaxcmaHa
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HA3BAHDbI
NOBEAUTE/IN KYBKA
KAIZEN CUP

16 despana 2019 ropga 3aBeplmnacA oyepeaHON
atan Kaizen Cup Tour, opraHu3oBaHHbIN «Kana3eH
LUeHtp» B r.Anmatsl. Mo uHuymatnee punmnana «Ka-
3aXCTAHCKMI AAEPHbIA YHMBEPCUTET» M MpU NOA-
LepKKe penaptameHTa TpaHcpopmauum OusHeca
Kazatomnpoma 6bina chopmmupoBaHa cbopHasa Ko-
MaHAa aTOMHOTO XONAWMHrA, KOTOpaA C yBEpPEeHHO-
CTblo 0Aepana nobesy.

eNbl0 MPOBEAEHUA YeMNMOHaTa ABAAETCA
nonynapusauma cuctemol Kaizen m obyue-
HMWEe HaBblKam ero npumeHeHuna. CobcTBeH-
HUKM BW3Heca M PyKOBOAWUTENN KOMMAHWA,
HaLeneHHble Ha pa3BuTne N 3GPeKTUBHOCTb
paboTbl, MOTAM MPUHATb y4acTUe B AAHHOM MEpO-
NPUATUM U 0O6YYUTbCA OCHOBAM BepeXNMnBbIX TEXHO-
norun, Lean production y cepTuduumMpoBaHHbIX NO
cucteme Total-Toyota Production System ot Toyota
Engineering Corporation TpeHepos.

YYacTHUKKM copeBHOBaHMM — 10 KomaHg no 8 ye-
JIOBEK — B XOZ,€ YBJIEKaTeNbHOM Urpbl 0TPabaTbiBay
HaBblkM No 10 MHCTpyMeHTam bepexanBoro npous-
BOACTBA: CO3JaHME MOTOKA, CUCTEMA BbITATMBAHMA,
ObicTpas nepeHanagka, BblABAEHWE NOTepPb, CO3-
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WINNERS NAMED
IN
«KAIZEN CUP»

n February 16, 2019, there was completed

the next stage of the Kaizen Cup organized

by the Kaizen Center in Almaty. An atomic

holding team that was formed by the

initiative of the branch of Kazakhstan
Nuclear University and with the support of business
transformation department of «Kazatomprom» has
won the cup.

The purpose of the championship is to popularize
the kaizen system and to learn how to use it. Business
owners and company executives who are focused
on the development and work efficiency could
take part in this event and learn the basics of lean
technologies from trainers certified by the Total-
Toyota Production System from Toyota Engineering
Corporation.

Participants of the competition included 10 teams
of 8 people. In the course of an exciting game,
they practiced skills on 10 tools of lean manufac-
turing including the creation of a stream, pulling
system, quick changeover, detection of losses,
standards creation, PDCA cycle, quality manage-
ment, working with staff resistance, AZ report,

faHune cTaHpapTtos, umkn PDCA, ynpasneHue Kave-
cTBOM, paboTa ¢ CONpoTMBNEHMEM NEPCOHANA, OTYET
A3, anarpamma Mcukasbl. Ynop 6bin caenaH Ha To,
Kak B 30 pa3 yBenuuynTb NPOU3BOAMTENbHOCTb, KaK
npeoaoneTb CONPOTUBNEHME NePCOHaNa, Kak peLaThb
npobaembl, Kak BUAETb NOTEPY, KOTOPbIE HE 3aMeYya-
toT 06bIYHbIE NPEeANPUHUMATENN.

bbl10 OpraHn30BaHO AecATb CTONOB. 3@ KaXAblM
CTONOM BbINONHAAMUCL 33faHMA NO MHCTPYMEHTaM
bepexnnBoro nNpousBoaAcTBa. [poAoNKUTENBHOCTD
OAHOW WUrpbl 3a CTONOM cocTasnsana 35 muHyT. Ko-
MaHAe faBanocb 10 MUHYT Ha 06CYyXKAeHMe 3a4aHuA,
OCTa/NIbHOE BPEMA — Ha AEMOHCTpauuIo peweHusa. Y
KaXX40ro CToNa Haxoauaca moaepatop, B 06A3aHHO-
CTW KOTOPOrO BXOAMNO OrNaLLaTh YCAOBUA UTPbI, Cre-
AUTb 33 UX cobnofeHnem M AaBaTb OLEHKY pabote
KoMaHZabl. lMocne 3awmtbl KOMaHA4A nepexoguna 3a
cneayoLmin cTon.

KanutaHamu cbopHoit komaHapl AO «HAK «Kasa-
TomMnpom» Bbian BbibpaHbl Hypnaw AnpgabepreHos
(TOO «PY-6») n Epranu batranos (TOO «AN «Oprta-
NbIKY).

— 310 6bIn nepBbI Typ ANA Hawen cbopHoOM
«MeraKAM-bi». na Hac 6bI10 0YEeHb BaXKHO BbINO-
XUTbCA Ha Bce 100% M nony4mTb onbIT paboTbl Ha
oduumanoHom yemnuoHate no Kaizen. CocTaB Ha-
Len KOMaHZAbl NOpas3ua MeHA CBOMM pa3HOO0bpa3u-
eM. 310 6blnn nan pasHbix Npodeccuit U Bo3pac-
ToB. bnarogapa B3aMMONOHMMAHWIO, TPAMOTHOMY
pacnpegeneHnto 06A3aHHOCTEN M IMYHOCTHBIM Kaye-
CTBaM KaXKA0ro Y1eHa KOMaHAbl Mbl CMOTAN f0OWTb-
CA OT/INYHbIX PE3YNbTATOB, - NOAEAUNCA BNEeYaTAEHN-
amu HypnaH AnpabepreHos.

— B nogobHOM mMeponpuATMM A y4acTBOBAN BNep-
Bble. bblI0 AeCATb 3TANOB, HA KAXAOM M3 HUX HYKHO
6bin0 0TpabaTbiBaTb pasHble HaBbIKM WMAW MHCTPY-
MeHTbl «KanaseH». Al gymato, BCe y4aCTHUKK caena-
v ana cebs BbIBOALI M ONPELENNAN CBOW CUAIbHBIE U
cnabble cTopoHbl. [probpeTeHHbIN onbIT 0653aTeNb-
HO Byay BHeAPATb Ha HalleM NpPesnpuATUM, - Bbipa-
3UN yBepeHHOCTb Epranu batTtanos.

B TeyeHmne 9 yacos, B yCNOBMAX NONHON BOBNEYEH-
HOCTM U }XECTKOM KOHKYPeHLMKU, KOMaHAbl paboTanu
Haj, TeM, KaK NOBbICUTb NPOM3BOAMTENBHOCTL pabo-
Thl.

Bce y4yaCTHMKM COpeBHOBAHMM «NpOKayanu» Ha-
BbIKW MO WHCTPYMeHTam bepexnnBoro npovssoa-
CTBA, NONYYMAN MACCY MONOKUTENbHbLIX 3IMOLUN W
3apAAMANCH NO3UTUBOM, a TaKXKe YAO0CTOBEPUIUCH B
TOM, YTO NpUMeHeHMe npuHumMnos KaiaseH Ha npo-
M3BOACTBE NO3BOIUT KOMNAHUM A06UTLCA 3D PEKTMB-
HOCTW W NOCTaBAEHHbIX LieNen.

Mpecc-cayncba
AO «HAK «Kazamomnpom»

AdepHoe obwecmso KazaxcmaHa

Ishikawa diagram. Emphasis was placed on how to
increase productivity by 30 times, how to overcome
personnel resistance, how to solve problems, and
how to identify losses that ordinary entrepreneurs
overlook.

Ten tables were organized and the assignments
for lean manufacturing tools were performed at
each table. The duration of one game at the table
was 35 minutes. The team was given 10 minutes to
discuss the task and during the rest of the time they
had to demonstrate the decision. Each table had a
moderator, whose duties were to announce the
conditions of the game, monitor compliance with
rules and evaluate the work of the team. After the
defense of the decision, the team had to move to the
next table.

Nurlan Aldabergenov («RU-6» LLP) and Yergali
Battalov (DP «Ortalyk» LLP) were selected as captains
of the national team of NAC «Kazatomprom» JSC.

— It was the first round for our MegaCAP team. It was
very important for us to give everything and obtain
experience in the official Kaizen Championship. The
composition of our team struck me with its diversity.

These were people of different professions and
ages. Thanks to mutual understanding, competent
distribution of responsibilities and personal qua-
lities of each team member, we were able to achieve
excellent results, - said Nurlan Aldabergenov.

— This is the first time | participate in such event.
There were ten rounds and it was necessary to work
out different skills or Kaizen tools in each of the
round. | think that all participants made own
conclusions for themselves and identified their
strengths and weaknesses. We will definitely use
experience that we gained at our enterprise, - said
Yergali Battalow.

For 9 hours, in conditions of full involvement
and fierce competition, the teams worked on
how to increase productivity.

All participants developed their skills in lean
manufacturing, obtained a lot of positive emo-
tions, got charged with positive energy, and also
made sure that the application of Kaizen prin-
ciples in the production would allow the company
to achieve efficiency and goals.

Press service
NAC Kazatomprom JSC
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fbl/IbiIMAbl KAKET ETETIH
TEXHONOTMANAPADbIH AAMY KAPKbIHbI

asipri yakbiTTa, Ke3 KenreH 6©HEepKaCiNTiK eHAIPCTe KOFfapbl TEXHONOTUANBIK OHAiIpiCTepAiH,
acepi y3aikcis aptyma, 6yn e3 KeseriHAe OHbIH ©CYy KapKblHbIHA Keaen Typae acep eTeai
aHe BalNaHbICTbl CananapablH, AamMyblHa CUHEPTETUKANbIK dCEp eTes.
FolnbIMAbl KAXKeT eTeTiH TeXHONOrMAnapAbl KacinopbiHAA AaMbITyAblH TabbiCTbl MbICabIHbIK,
bipi — «MHka» BK» XLWC. KacinopblH eHAipy KenemiHe xeTy xaHe 4 000 TOHHa AalblH 6HIM
WhbIfapy YWiH MUHEpanablK-WWKI3aTTblK 6a3aHbl AaiblHAAY KOHE OHAIPICTiK, KOCbIMIIA KaHe Kbi3MeT
KepceTy MHQPaAKYPbIbIMbIH KEHENTY BObIHLLA YIKEH 0DaHbl y3ere acbipyFa KipicTi.

«WHKa» BK» MLIC eHAipicTiK KbI3METi KOfapbl TEXHONOTUANBIK KaHe TUIMAI eHAIpCTepAiH KeleHi
bonbin Tabblnagbl, COHbIMEH KaTap canaHblH 63cekenik 6onawasbl membpaHanblK TeXHONOrMANAPAb
KONAAHY apKbiabl HaHOMAbTpaAUMANAY CeKindi KaHa TexHoNorMAnapmeH aHbikTanagbl. COHfbl Kes-
ne 6yn apicteme MakcaTTbl eHimaepai beny KaHe TazanaymeH 6ainaHbICTbl Macenenepai Wewyne Kew,
KONAaHblnyaa.

COHFbl KblNJApbl ypaH 6HAIpYy 6eHepkacibiHae HaHOPUAbTPaUMANbIK MembpaHanapabl KongaHy
benceHai Typae Aamy yctiHae. Kasipri TaHaa «MHkan» BK» HKLIC eHepkacinTik wapTrapbiHAa, 6acTbl KaiTa
eHAey 3aybiTbiHAA (BK3) HaHOPMAbTPALMA KOHAbIPFbICHIHA CbIHAKTAP KYpPrisyae.

Toxipnbenik cblHAaKTapAblH anfallkbl HITUMXKeNepi ypaH KOHUEHTpaumAacbiH 197% apTTbipy apKblabl
(meTtann 6oubiHwa 38,0 r/n-geH 75 r/n peitin) BK3 Tayapsablk AecopbaTbiHbiH, CanacblH OfapblaaTy
ywiH «MHkan» BK» HKLWC wapTTapbliHAa HaHODUABTPALMANAY KOHAIPFLICbIH TUIMAI KOAAAHY MYMKIHAIMH
KepceTTi.

Ocbinanwa, TMIMAI TeXHONOrMANap, oA4iCTep, FbIAbIMU KETICTIKTep HerisiHAe eHAIpiCTi AambITy Kaci-
MOPbIHHbIH, TYPaKTbl 3KOHOMMWKANbIK ©CYiHiH, oAbl 60abin Tabbinagpl. TexHonoruanblk naatdopma-
NapAblH, cananbl ©3repicTepiH, WMHHOBALMANLIK MHOPAKYPbIIbIM KaHe KaHa TexHonormanap obbek-
TinepiH KoN4aHy FbiNbIM MEH OHAIPICTIH BipiryiH KamTamacbl3 eTyre MyMKiHAIK bepea,i.

Mapuam [}xcemucosa,
WHKaii

TEHZAEHLINA PA3BUTHA
HAYKOEMKMX
TEXHO/IOT WM

HacToALLEee BPEMSA, BANAHMNE BbICOKOTEXHONOTMY-

HbIX MPOM3BOACTB HA NtO6OM NMPOMbILLNEHHOM

NPOM3BOACTBE OTMEYAET HEYKNOHHbIW POCT, YTO

B CBOW Ouyepenb, HE3aMeA/IMTENbHO CKasblBa-

€TCA Ha NOBbILEHMM TEMMOB €ro POCTa, a TaKkKe
LAET CMHEpreTMYecknin 3QEKT Ha Pa3BUTUE CMENKHBIX
oTpacnei.

MpUMepoMm yCnewHoW TeHAEHUMW PAa3BUTUA HAYKO-
EMKMX TeXHoMorMi Ha npeanpuatum ctano TOO0 «CM
«MHKal», KOTOpoe MNPWUCTYNWUAO K peanu3auun mac-
WTabHOro NpoeKTa No NOAroTOBKE MUHEPabHO-Cbipbe-
BOW 6a3bl 1 pacLIMpPEHNIO NPOU3BOACTBEHHOM, BCMOMO-
raTenbHOW M 06CAyKMBatOWEN MHPPACTPYKTYpPbl AN
JOCTUKEHMA 06bema A06bIuM M BbIMYCKa rOTOBOM Mpo-
AyKkumm B Konnyectse 4 000 TOHH.

MponssoacTeeHHaa geatenbHoctb TOO «CI «Uk-
Kan», ABNAETCA KOMM/JIEKCOM BbICOKOTEXHOMOTMYHBIX W
3QPEKTUBHbIX NPOM3BOACTB, BMECTE C TEM, KOHKYPEHT-
Hoe Oyayliee OTPaciIM ONpesenseTci HOBbIMW TEXHO-
NOTVAMM, TAaKUMM KaK - HAHOPUABLTPALMA C UCMONb30-
BaHMEM MeMOpaHHbIX TEXHOMOMMWA. ITa METOAMKA B
nocneaHee Bpema WMPOKO NPUMEHAETCA 415 PeLIeHNs
3af,a4, CBA3AHHbIX C BbIAENEHNEM U OYMCTKOW LieNeBbIX
NPOAYKTOB.

CTOWT OTMETUTb, YTO MCMOAb30BaHME HAaHOPUAbTPaA-
LIMOHHbIX MembpaH B ypaHOZOObIBAOLLENA MPOMbIL-
NIEHHOCTM B MOC/NeAHee rofbl AOCTAaTOYHO AKTUBHO
pa3BMBAETCA. B AaHHbI MOMEHT, B MPOMbILLNEHHbIX
ycnosuax TOO «CIM «MHKan» Ha ba3e OCHOBHOTO nepe-
pabatbiBatowlero 3asoga (OMN3) npoBoaATCcA OMbITHbIE
UCNbITAHUA YCTAHOBKM HAHODUNBTPALMMN.

MepBble pe3ynbTaTbl OMbITHBIX MUCMbITAHWUIA yXe Mo-
Ka3aan BO3MOXKHOCTb 3PDEKTUBHOTO MPUMEHEHNS
YCTaHOBKM HaHoOunbTpaumu B ycnosuax TOO «CIM «UH-
Kaii» AnA NOBbIWEHMA KayecTBa TOBapHOro aecopbarta
OM3 nytem KOHUEHTPMPOBAHUA ypaHa Ha 197%.
(c 38,0 r/n po 75 r/n no metanny).

Takum 0bpa3om, pa3BuUTME NPOU3BOACTBA HA OCHOBE
3G PEKTUBHBIX TEXHONOMUI, METOLOB, HAY4HbIX AOCTU-
YKEHUW 3TO MyTb YCTOWYMBOTO 3KOHOMMYECKOrO POCTa
npeanpuat1a. lMprMeHeHne KaueCcTBEHHbIX U3MEHEHU
TEXHONOTUYECKMX NAATPOPM, 06BEKTOB MHHOBALMOH-
HOW MHPPACTPYKTYPbI M HOBbIX TEXHOMIOMMIA NO3BONAKOT
0becneynTb MHTErpaLMIo Hayku U NPOM3BOACTBA.

Mapuam [xcemucosa,
WHKaii

AdepHoe obwjecmeso KaszaxcmaHa

TENDENCIES
OF THE DEVELOPMENT
OF HIGH-TECH
TECHNOLOGIES

urrently, the impact of high-tech industries

on any industrial production grows steadily

which immediately affects the increase in

its growth rate, and also gives a synergistic

effect on the development of related
industries.

An example of a successful development of
high technology at the enterprise was JV Inkai LLP
which launched a large-scale project to prepare the
mineral resource base and expand the production,
auxiliary and service infrastructure and achieve
production volumes of 4,000 tons.

The production activity of JV Inkai LLP is a comp-
lex of high-tech and efficient productions, at the same
time, the com-
petitive future
of the industry
is determined
by new tech-
nologies, such
as nanofiltra-
tion with the use of membrane technologies. This
technique has recently been widely used to solve
problems associated with the isolation and purifica-
tion of target products.

It should be noted that the use of nanofiltration
membranes in the uranium mining industry has
been developing quite actively in recent years. At the
moment, JV Inkai LLP on the basis of the main
processing plant (OPZ) is conducting pilot tests
of the nanofiltration installation.

The first results of experimental tests have
already shown that it is possible to effectively
use nanofiltration facility under the conditions of
JV Inkai LLP to improve the quality of commercial
OPZ desorbate by concentrating uranium by 197%.
(from 38.0 g/l to 75 g/| for metal).

Thus, the development of production on the basis of
efficient technologies, methods, and scientific achie-
vements is the path leading to sustainable econo-
mic growth of the enterprise. The use of qualitative
changes in technological platforms, innovational
infrastructure facilities, and new technologies allows
the effective integration of science and production.

Mariam Dzhemisova,
Inkai
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«BONKOBIEONOrUA» AK BYPFbl/IAY CANNACbIHOAFbI
TEXHONOTUANDBIK METINAIPY

Hyp:kaHos K.E., KobereHos O.A., HyHicos U.A., KopraH6ekynbi K.
«Bonkosreonorna» AK, Anmartsl K., Ka3akcraH

onkosreonorna» AK «KasatomeHepkacin» YAK» AK-HbiH, 0apnblK Kbl3MeT OafbiTTapblH reonornanbik,
KaMTaMacbl3 eTy }KaHe KOMMaHMAHbIH, YPaH eHAIPY KaCinopbiHAAPbIHAA Tay-KeH AaiblHAbIK HKYMbICTAPbI
YWiH TeXHoONornAnbIK Bypfblnay Kyprisy OovbiHWA 6acTbl eHlwinec KacinopHbl 60/bin Tabblnaapl XKaHe
FbINIbIM MEH MHHOBALMA 00/1bICbIHAA 63 KYMbICbIH 6eNCEHAI KaNFacTbIpbin Kenea;.
[eonormAnbIK Canafa KoMbiAFaH Tancoipmanap, MpesnaeHT 6i3giH, Tabusn 6acekenik apTbIKLWbIAbIFbI-
MbI3 €N aTafaH, A3CTYPAI OHAIPY CEKTOPAAPbIHbIH, TUIMAINIMIH apTTbIPY Kalnbl onayFa Maxbypaenai.

«KasatomeHepkacin» YAK» AK yibimgap TOObiHbIH, Aamy CTpaTeruacbliHAa Keneci CTpaTeruanbik MakcaTt
aHbIKTanFaH («Bonkosreonorma» AK Kbi3meTiHe KaTbiCTbl):

— «KaszaTtomeHepkacin» YAK» AK-HblH Tabufn ypaH eHAipyAeri KewbaclublibiK AEHTENiIH CaKTay aHe ypaHabl
caTyAa KewwbacLlblNblK AeHTenre KeTy.

Ocbl cTpaTternanbik MakcaTka ety ywiH «KasatomeHepkacin» YAK» AK Keneci ctpaTervanblK TancbipMaHbl
aHbIKTaNAabI:

— TabufM ypaH HapbIFbIHAAFbI KaFQAATTbl eCKepe OTbipbin, «Ka3aTomeHepkaciny YAK» AK Tabusun ypaH eHaipy
KenemaepiH *blibiHa 12-14 MblH TOHHA AeHreMiHAe CaKTay.

Kommepumanbik aToM 3HEPreTUKacbiHbIH, aHagaH 6HAIPIAreH ypaHfa CYpPaHbICbIHbIH, KOfapbl Ke3eHiHae
Ka3aKCTaHAbIK TabWFn ypaH KeTKi3inimaepiHiH, MakcMmanapl KenemiH KamTtamacbl3 eTy ywiH «Ka3aTomeHep-
Kacin» YAK» AK Tabufu ypaH eHAipyaeri e3iHiH KewbacwbiNblK AEHreWiH cTpaTernansik bonalwakra cakTtayfa
6et anfaH (2025 XbinFa AeiiH).

«Bonkosreonorna» AK pgamy crtpaternacbl «Camypblk-KasbiHa» AK koHe «KasaTomeHepkacin» YAK» AK-aa
KYPrisinin oTbIpFaH KbI3METTI TYPAEHAIPYre KoHe KaKCapTyfa, OnepaumanbiK TUIMAINIKTI apTTbipyfFa, KOPMKbIH-
ObIK  KOMNaHuAnapAablH, 6afacblH  apTTbipyfa, OWM3HEC-NPOLECTEPAI KETINAIpYre KoHe ajam pPecypcTapbiH
DaMbITyFa 6afblTTanfaH aykpIMApl TpaHchopmauma baFaapaamacbiH eCKepe OTbIPbIN KacasifaH.

«Bonkosreonorna» AK-HblH CTpaTernanblk Makcatbl KOMNAaHMAHbIH, 3KOHOMMUKANbIK KOCbIAFaH KYHbIH apT-
TbIPy KOHE WMHHOBAUMANBIK KOOanapabl eHrizy apkpiabl «KasaTomeHepkacin» YAK» AK KypblnbIMbIHAAFbI
OHAIPY KICiNOPbIHAAPbIHbIH, KAXKETTINIKTEPIH KAMTamachbI3 eTy.

OcblHbIH, bapnbifbl  «Bonkosreonorna» AK yWiH TEXHONOTUANBIK YHFbIMANAPAbI Kypy CanacblH apTTbl-
Py, WbIFbIHAAPALI KOHE BypFblnayapblH, 63iHAIK KYHbIH a3aiTy GOWbIHIWA KyMbICTapabl 6actayfa ekniH 6ongpl
KaHe YMbIMAACTbIPYLWbINbIK-TEXHUKA/bIK KIHE TEXHOMOrUANbIK LWapanap KeweHi ganbiHaangpl. 2018 Kbinbl
«Bonkosreonorua» AK bypfblnay canacblHAaFbl TEXHONOTUANbIK KETinAipy bafmapnamacbiH AanblHAAAbI, OHAA
iCKe acblpy MaKcaTTapbl MEH }ONAapbl aHbIKTa/fFaH.

TexHONOTUANDIK KeTiNAIpYy MaKcaTbl:

— ©3iHAiK KYHAbI a3aiTy;

— YHFbIManapAbl Kypy canacbiH apTTbIpy.

IcKe acbIpy Xongapbl:

— OGHIMAINIKTI apTTbIPY KaHE TEXHONOMMANBIK YHFbIMANAPAbI cananbl Kypy;

— TEXHONOTUANBIK YHFbIMANapabl Urepyai XeTingipy;

— bypfblnay bingekTepi NapKiH 3amaHaym KaHapTy.

2019 XKblNbl TEXHONOMUANDIK, XKETiNAIpY baFaapnamacbiHa yw 6afbIT eHA (TEXHUKANbIK, TEXHONOTUANbIK aHe
YVbIMAACTbIPYLUbI/bIK):

Nol 6afbIT. OHIMAINIKTI apTTbIPY KIHE TEXHONOMUANBIK YHFbIMANAPAbl Cananbl Kypy.

1. KeH ropu3oHTbIH allyfa apHanfaH bypfblnay epiTiHAiCiH KonaaHy OoMbiHIWA peuenTypanapapl ipikTey aHe
onapabl KongaHy OOMbIHWA HyKCayAblKTapabl AanblHAAy (eHIMAINIKTI apTTbipy, TEXHONOTMANBIK YHFbI-
Manap urepyaiH, eHAipicTik emec WbiFbiHAAPbIH 10% a3aiTy).

2.31u$p1200 bypFblnay KOHABIPFbINAPLIH MaitaanaHy apkbiabl «MHKaM» BK yyackeciHaeri eHimMAiK ropusoHT-
Tbl 3pANGTI awy Kyieci (KEH rOPU3OHTbIHbIH, KbIHbICTAPbIHbIH, GUALTPALMANBIK KACUETTEPIH CaKTay KoHe
YHFbIManapAbl Kypy canachi).

3. KZ800 Oypfblnay KOHABIPFbINAPbIMEH aKblpFbl AMameTpi 215 MM TEXHONOTUANbIK YHFbIManapabl Keaen
OypFblnayapl eHrizy OOMbIHWA KYMbICTAp (KypyFa KYMCanaTblH YaKbIT WbIFbIHBIH 5% a3aiTy (KeHeWnTin

OypfblnayaaH 6acka) KoHe KoMbMaTaumaHbl a3alTy ecebiHEeH TEeXHONOTUANbIK YHFbIManapAablH, 6HIMAj-
NiriH 5% apTTbipy (LWato XKaHe urepy), KeH ropU3oHTbIHAAFbI KONbMATALMA NPOLECTEPIH a3ainTy).

4. ©Opneme TaCKbIHHbIH, KbINAAMAbIFbIH KofapblnaTy ywiH 31$p1200 Oyprblnay KOHABIPFLICHIMEH aKbIpFbl
avameTpi 190 MM TEXHONOMMANbIK YHFbIManapabl Keaden OypfFbinayabl €Hrisy (epneme  TacKbIHHbIH
KbINAAMAbIFBIH - APTTbIPy ecebiHeH YHFbIMaHbIH, KeH T[OPM30HTbIHAAFbl KOAbMATaLMA NPOLECiH as3anTy.
YHFbIMaHbI LA XKaHe urepy WoifblHAApbIH 10% azaity).

5. «LlLyHfbima» GUALTPAEPIH OTbIPFbI3Y APKbIAbl KEH TOPU3OHTbIH CyMeH alyabl AanblHAAY (KeH ropu3oH-
Tbl YKbIHbICTAPbIHbIH, GUABTPALMANDIK KacueTTepiH cakTay (EHwWinec »aHe Tayenai ymbimaap yWwiH Tay-KeH
AavbIHAbIK XYMbICTApb! WbIFbIHBIH a3aiTy)).

6. bip yHFbIMaZaH €Ki UHTepBanabl eHAEY YWiH YHFbIMA KOHCTPYKLUMACLIH Kacay (YHFbiMa baFacbiHbiH, 1,5 ece
eCyi WapTTapblHAA eHLUINEC KaHe Tayenai yMbiIMaap YLWiH Tay-KeH AaWblHABIK HKYMbICTAPbIHbIH, YaKbIT KaHe
MmaTepuanaap WblfbiHbIH a3anTy).

7. «Xannaky, «OpTanbik» *aHe «KaHxKyfaH» Oypfblnay KyMbICTApbl Y4acKenepiHae reoTeXHONOMMANbIK YHFbI-
Manapabl CeBIHAIHI XKYpri3yci3 Kypy YWiH GUALTPAIH €H OHTalNbl KOHCTPYKLMACHIH ipiKTey.

No2 6afbiT. TeXHONOTMANBIK YHFbIMANAPAb! UTEPYAi KETINAIPYre MblHA TaKbIPbINTap €HA].

1. KoHTeiiHep TUNTI TaHAAyNbl-epUTIH KMbIPLWIbIK KyMAbl KOAZAHY apKblibl KMbIPWbIK KyM ceby TexHo-
nornackl (YHFbIMa 6afaHbiH KalTa bypfblnay KaHe KeH aiiMaFblH KEHEMTY Ke3eHAepiH anbin TacTay. YHFbIMaHbI
KYPY YaKbIT }XaHe MaTepuanaap WoifblHbIH 5% KbICKApTY).

2. TexHONOrMANbIK YHFbIManapabl MHTEpBan 6oibiHWa urepy (KaxkeTTi aebwtTiH, 10% ety wWwapTTapblHAA
YHFbIManapAbl KENTipy KOHAbIPFbICHI arperaTbiHbIH, }KaHe KOMNPECCOPAbIH, OHAiPICTIK emMec LWbIFbIHAAPbIH a3ai-
Ty (KaiTa Wato KaHe KalTta urepy)).

3. YHfbIManapabl TYHAbIPMaHbl yaKbITLa OKLWaynay apKblabl urepy aaici (yHFbiManapablH, TYHAbIPMACbIH Ta-
3anay KesiHAe YHfbIManapAbl KenTipy KOHAbBIPFbICHI arperaTbiHbIH, XXaHE KOMNPEeCCcopAblH, OHAIPICTIK emec
WhlfbIHAAPbIH 10% a3aiTy).

4.B3[, [-43.760.56 TvNTIi rmAapaBAMKanblK KeHXapAbl KO3FANTKbIWTbl KOMAAHY apKblabl YHFbIMAnapAbl
KenTipy KOHAbIPFbINAPbIHAA KEHAEY-KaNMNblHA KenTipy MYMbICTApbIH KYPri3y TEXHONOTMACbIH KeTingipy
(yHFbIManapablH, TYHABIPMACbIH Ta3anay KesiHAe YHFbIManapAabl KenTipy KOHABIPFbICbI arperaTbiHbiH, KaHe
KOMMNpeccopablH, eHAIPICTIK emec WhbifblHAAPbIH 10% a3aiTy).

5. TexHONOMMANbIK YHFbIMANApAbl Urepy YWiH eH TUiMA] TEXHUKaNbIK Kypanzbl (YWTbIK) ipikTey.

No3 6afbIT. Bypfblnay arperatrapblH XKeTiNAipyre MbiHa TakbIPbINTap eHAI.

1. BMY 1200 6yprbinay arperaTrapbiH AUCNETYEPNEHAIPY

— Oypfblnay AeHremi, Oypfblnay KOHABIPFbICbIHbIH, HETi3ri TOPAaNTapblHbIH, YKYMbIC iCTey NapameTpaepiH
e/lleyre, LEPEKTepAi OHAEY KoHe reonorvanbik 6apnay 3KCNeAuUMACHIHBIH, Aucnetyep 6GenmeciHe
HaKTbl YaKbIT PEXUMIHAE Kibepyre apHanfaH;

— 3KCneauuMa AeHreni, oHaa Oyprblnay AepekTepiH Kabbingay (OHNAMH pexum), onapapl eHaey, cakTay
KOHE y4acKegeri bypfblnay KyMbICTapbiHbIH, HapbIChl KalAbl TEXHONOMMANBIK, aKMapaT any MaHe Keaen
BaKblnay YLWiH 6eiHeni Typae YCbIHy.)

2. WeTenpe acanfaH bypfbliay KOHAbIPFbLAAPLIH CapanTay aHe beiimaey:

— YHFbIMaHbl Kepi XKyy NpUHUMNI (OCbiHAa aaicneH BypFblnayabiH, 6acTbl apTbIKLbIbIFLI — 0N CY KabaTTapbIH
KOCbIMLIA allyAbl KaxkeT eTtnengi. ANMaKTblH, 6apnblk NepuMeTpi OOWbIHLIA KbIHbICTbIH, MaHbI3Abl
GUNBLTPALMANDIK KACUETTEPIH CaKTay).

3. Kattbl naigansl Kasbanapabl bypfbinay (KasakcTaHaa reonoruanbik-6apnay KymbICTapblHbIH, HEri3ri Ke-
nemiH 50 KybIK apHaWbl yibiIMaap opbiHAanabl. JereHmeH, «Bonkosreonorua» AK — reonoruanbik-6apnay
YKYMbICTapbIHbIH 6ap/bIK KELWeHiH TONbIK Kenemae KaMTamachI3 €Te anaTbiH Kanfbl3 KOMMNaHKA).

4. KatTbl nangansl kKazbanapabl byproinay KoOHAbIPFbIAapbiH HKYC yHFbIManapbiH byprbinay ywiH berimaey.

5. TuapaBanKanaHabipbinFaH Oypfbinay arperatrapbl  YWiH Kepi Kyy Oypfblnay TEXHONOTMACBIH  Kacay
OOoVibIHWA CbIHAKTbIK-KOHCTPYKTOP/bIK KYMbICTap KaHe onapapl «Bonkosreonorna» AK wapTTapbiHa
benimaey.

EH Timai TakblpbiNTapAbl eHAipicKe eHridy BGOMbIHWA KYMbICTapAbl MYpri3y GapbiCbiHA@ TEXHONOMMANBIK
YHFbIManapapl Kypy 60MbIHLIA PernaMeHT ©3eKTineHaipinai.

AnppbIHFbl KaTap/ibl KaHE MHHOBALMANDLIK SA4ICTEPAI AaMbITy MICenenepiH Llewy XoHe Oypfblnay cana-
CbIHZAFbl TEXHOMOMUANBIK KeTingipy OafaapnamacbiH icke acblpy «Bonkoreonornsa» AK YCbIHATbIH - Kbi3-
METTePAiH CanacbliH apTTbIpy YLWiH KaXeTTi.

AdepHoe obwjecmeso KaszaxcmaHa
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TEXHO/TOTMYECKUK
NPOPbIB
B OBNACTU BYPEHUS
AO «BOJIKOBEONOTUS»

Hyp:kaHos K.E., KobereHos O.A.,
HyHycos U.A.,KopraH6ekynbl K.
AO «Bonkosreonorus», r.Anmatbl, KasaxcraH

AO «Bonkosreonorua» 310 AoyepHee npeanpu-
atne AO «HAK «Kasatomnpom» aBndwouleeca ro-
JIOBHbIM MO reosornyeckomy obecneyeHuo Bcex
HanpaBNeHWA ero AeATEeNbHOCTU W NPOBEAEHUIO
TEXHONOTUYECKOr0 OypeHua ANA  rOpPHO-NOATOTOBM-
TeNbHbIX paboT Ha ypaHogobbiBalOWMX npeanpua-
TMAX KOMMAHUW, KOTOPOE aKTUBHO NPOAONKAET paboTy
B 06/1aCTN HAYKM M MIHHOBALMN.

3afaun, MNOCTaBNEHHble Mepes,  reoNornyecKow
OTPac/ablo, 3acTaBNAKT 33AyMaTbCA Hag TeM, Kak
noBbICUTb  3OPEKTUBHOCTL  TPAAMLUMOHHLIX  A00bI-
BAlOWMX CEKTOPOB, KoTopble [lpe3naeHT HasBan
HAWMM ECTECTBEHHbIM KOHKYPEHTHbIM MpeumyLLe-
CTBOM.

Ctpatermeit  pas3BuTMA  TPynnbl  OPraHMU3aL MW
AO «HAK «Kasatomnpom» onpegeneHa ciemytoLias
cTpaTerMyeckas LUenb (NMPUMEHWUTENbHO K AeAaTenb-
HocTu AO «Bonkosreosnorna»):

— coxpaHeHue auaupylowmx nosvumi A0 «HAK

«Kasatomnpom» B [0bblde NPUPOAHOrO ypaHa

W LOCTVKEHME NO3ULMIA InAepa B NPOLAKe ypaHa.

Ona  [OCTMXKEHUA [aHHOW CTpaTernyeckon Lesm
AO «HAK «Kasatomnpom» onpeaensier CaeaytoLLyto
CTpaTernyeckyo 3agavy:

— COXpaHWUTb 0b6bembl A00bluKM NMPUPOZHOTO ypaHa
AO «HAK «Kazatomnpom» Ha ypoBHe 12-14 TbiC.
TOHH B FO4 C YYETOM KOHBIOHKTYPbl PbIHKa Mpu-
POAHOrO ypaHa.

Csou nupgupyrowme nosuumum B Aobbiue npupoa-
Horo ypaHa AO «HAK «Kasatomnpom» HamepeH
COXPaHUTb  Ha  CTpaTervyeckyrd  MnepcnexkTusy
(no 2025 ropma), 4TOObI O0bECMeYMTb MaKCUManb-
Hble 06beMbl MOCTaBOK KA3aXCTAHCKOTO NPUPOLHOrO
ypaHa Ha PbIHOK B Mepuog Haubosblero cnpoca
KOMMEpPYECKON aTOMHOW 3HEPreTMKM Ha CBexeaobbl-
TbIM YpaH.

Crpaterna passutna AO «Bonkosreonorna» pas-
pabotaHa C y4yeTom NpPoBOAMMOW B CTpyKType AO
«Campyk-KasbiHa» n AO «HAK «Kasatomnpom» mac-

WWW.NUCLEAR.KZ

WWW.NUCLEAR.KZ

TECHNOLOGICAL
BREAKTHROUGH
IN THE FIELD OF DRILLING
JSC «VOLKOVGEOLOGIYA»

Nurzhanov K.E., Kobegenov 0.A,,
Zhunusov I.A., Korganbekuly K.
Volkovgeology JSC, Almaty, Kazakhstan

«Volkovgeologiya» JSC is a subsidiary of NAC
«Kazatomprom» JSC that supervises geological
provision for all areas of its business as well as
technological drilling for mining preparatory
work at the company’s uranium mining enter-
prises that are actively engaged in the in the
field of science and innovation.

Tasks assigned to the geological industry make
us think about ways to increase the efficiency of
traditional mining sectors, which is, according
to the President, is our natural competitive advan-
tage.

The development strategy of the group of
organizations of NAC Kazatomprom JSC defines
the following strategic goal (applicable to the
activities of Volkovgeologiya JSC):

— maintaining the leading position of NAC
Kazatomprom JSC in the extraction of
natural uranium and achieving the position
of a leader in the sale of uranium.

To achieve this strategic goal, NAC Kazatomprom
JSC defines the following strategic task:
— to keep the volumes of natural uranium mining
by NAC Kazatomprom JSC at the level of 12-14
thousand tons per year, taking into account the
situation of the natural uranium market.

NAC Kazatomprom JSC intends to retain its leading
position in the extraction of natural uranium for
a strategic perspective (until 2025) in order to
ensure maximum supplies of Kazakh natural
uranium to the market during the period of the
highest demand for freshly mined uranium in the
commercial nuclear power sector.

The development strategy of Volkovgeologiya JSC
was developed taking into account the large-scale
transformation program in the structure of Samruk-
Kazyna JSC and NAC Kazatomprom JSC aimed at
transforming and improving operations, increasing
operational efficiency and the value of portfolio

WTabHOM nporpammbl TpaHCHOPMaLMKM, HamnpaseH-
HOM Ha npeobpa3oBaHMA M YAYYLIEHWUA [AEATENbHO-
CTW, MOBbIWEHNE OMNEepPaUMOHHOM 3PPEKTUBHOCTH,
YBE/IMYEHMNE CTOMMOCTM NOPTQE/NbHBIX KOMMAHWNM,
COBEpLUEHCTBOBAHME OM3HEC-NPOLLECCOB M pa3BUTME
YeNOBEYECKMX PECYPCOB.

Ctpaternmyeckon  uenbto  AO  «Bonkosreono-
MA»  ABNAETCA YBEJMYEHME IKOHOMMYECKOW Jo-
6aBneHHoM cToumocTM KomnaHuu u obecneyeHue
pacTywmx notpebHocTeir A06bIYHbIX NpPesnpUATUIA
B cTpykType AO «HAK «Kasatomnpom» nytem BHea-
PEHMA MHHOBALMOHHbIX MPOEKTOB.

Bce ato crano ctumynom pgna AO «Boskosreo-
NOrMA»  HayaTb pPaboTbl MO MOBLIWEHWIO  Kaye-
CTBA  COOPYMKEHMA  TEXHONOTMYECKMX  CKBAMKMH,
CHWXXeHWA 3aTpaT, cebecToMmocTn bypeHua u 6bin
pa3paboTaH  KOMMAEKC  OpraHW3aLMOHHO-TEXHM-
YECKMX, A TaKXKe TEXHONOrMYECKUX MeponpuaTuin. B
2018 r. AO «Bonkosreonorna» paspabotana Mporpam-
My TEXHONOTMYECKOTo NpopbiBa B 061acTn OypeHus,
rfie onpeseneHbl LLean 1 nyT eé peannsaumm.

Ll,eﬂbPO TEXHONOTMYECKOro npopbiBa ABIAETCA:
— CHUXXeHue Ce6eCTOMMOCTM;
— NOBblIlWEHUE KayecCTBa COOPYHEHUA CKBAXKUH.

MyT1 peanusaumm:
— MOBbILEHWNE NPOU3BOAUTENBHOCTU U KayeCTBEH-
HOE COOPYYKEHUE TEXHONOMMYECKUX CKBAXKMH;
— YCOBEPLUEHCTBOBAHME OCBOEHMA TEXHOMOTMYe-
CKMX CKBaXMH;
— MoAepHM3aLmMa napka BypoBbIX CTaHKOB Ha 60-
NIee COBPEMEHHbIE.

B nporpammy TexHonorunyeckoro npopsiBa Ha 2019
rogy BXOAWT NO TPEM HamnpaBAeHUAM (TEXHWUYECKOe,
TEXHONIOTMYECKOE M OPraHN3aLMOHHOE):

HanpaBneHne Nol. T[loBblweHWe MNpPOU3BOAUTENb-
HOCTU U KayeCTBEHHOE COOPYXKEHME TEXHONOTUYECKMX
CKBAXXMH BXOAAT TEMbI:

1. Nopbop peuentyp M pa3paboTka WMHCTPYKLMKM MO
NnPUMeHeHuUt0 BypoBOro pacTBopa AAA BCKPbITUSA
PYAHOTO rOpPW30HTa (MOBbILWEHME MPOM3BOAMTENb-
HOCTK, COKpalleHMe Henpou3BOAMTENbHbIX 3aTpaT
Ha OCBOEHME TEXHONOTMYECKMX CKBaXKMUH Ha 10%).

2. Cuctema 3pandTHOrO MeToAa BCKPLITUA NPOAYKTUB-
HOro ropu3oHTa Ha y4acTtke CI1 «MHKan» ¢ ucnonb3o-
BaHMeM bypoBbIx ycTaHOBOK 311200 (coxpaHeHue
GMNbTPALMOHHbIX CBOMCTB NOPOA, PYAHOTO FOPU30H-
Ta M KaYeCTBO COOPYKEHUA CKBAKMH).

3. PaboTbl N0 BHEAPEHWIO CKOPOCTHOTO DYPEHUA TEXHO-
JIOTUYECKMX CKBasKMH KOHeuHbIM P215 mm 6ypoBbI-
MU ycTaHoBKamm KZ800 (coKpallieHwue 3aTpaT Bpeme-
HW Ha coopyKeHne Ha 5% (MckatoyeHne pasbypku)
M MOBbIWEHNE NPOU3BOAUTENBHOCTU TEXHONOTMYE-

AdepHoe obwecmso KazaxcmaHa

companies as well as improving business processes
and human resource development.

The strategic goal of Volkovgeologiya JSC is
to increase the economic value added of the
Company and to meet the growing needs of mining
enterprises in the structure of NAC Kazatom-
prom JSC through the implementation of inno
vative projects.

Consequently, all of these led to an incentive for
Volkovgeologiya JSC to begin work on improving
the quality of the construction of wells, reducing
costs and to developing a set of organizational,
technical and technological measures. In 2018,
Volkovgeologiya JSC has developed a Techno-
logical Breakthrough Program in the field of
drilling with defined goals and means of its
implementation.

The goal of a technological breakthrough is:
— the reduction of costs;
— the improvement of the quality of well
construction.

Means of implementation:

— the improvement of the performance and
quality of the construction of technological
wells;

— the improvement of technological wells
development;

— modernization of the park of drilling rigs.

The program of the Technological breakthrough
for 2019 includes three areas (technical, techno-
logical and organizational):

Direction #1. The improvement of the perfor-
mance and the quality of construction of techno-
logical wells includes following topics:

1. Selection of recipes as well as the design of
instructions for the use of drilling fluid to open
the horizon (increase in productivity, reduction
of unproductive costs for the development of
technological wells by 10%).

2. The system of the airlift method of opening
the productive horizon at the site of the JV
Inkai using Zif1200 drilling rigs (preservation
of the filtration properties of the horizon rocks
and the quality of well construction).

3. Introduction of high-speed drilling of techno-
logical wells by drilling units KZ800 with a
@215 mm by (the reduction of time spent on
the construction by 5% (exclusion of ripping),
the increase of the productivity of tech-
nological wells by 5% due to the reduction of
clogging (washing and development), and the
reduction of clogging processes in the horizon).

6102 (67) TO N
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CKMX CKBaXMH Ha 5% 3a CYET CHUXKEHMA KoNbMaTa-
LMK (MPOMBIBKA M OCBOEHWUE), CHUMKEHWE NPOLLECCOB
KO/bMaTaLyu B pyAHOM FrOpU30HTE).

. BHeipeHWe CKOpOCTHOrO BypPeHMs TEXHONOTUYECKUX

CKBaXMH KOHe4HbIM P190 MM BYpoBbIMM YCTaHOB-
Kamu 3n$p1200 gna yBennyeHna CKOPOCTU BOCXOAA-
LLLero NOTOKA (CHUKEHME NPOLLECCOB KONbMaTaLLMK B
PYLHOM TOPW30HTE CKBAXMHbI 3a CYET YBENUYEHUA
CKOPOCTM BOCXOAALLEro noToka. CokpaleHue 3aTpart
Ha 10% Ha NPOMBbIBKY M OCBOEHME CKBAXMH).

. Pa3paboTka no BCKPbITUIO PyAHOTO rOPU30HTa BOAOM

C nocazKkoin GunbTPOB «BoTan» (coxpaHeHne Gunb-
TPALMOHHbIX CBOWCTB NOPOA, PYAHOr0 rOPU30HTa (Co-
KpaLeHwe 3atpat Ha [P gna 430)).

. Pa3apaboTKa KOHCTPYKLMM CKBAXKMHbI 419 OTPABOTKM

2-X MHTEPBA/NIOB C OLHOrMO CTBO/A (COKpaLLeHMe 3a-
TpaT BpemeHun n matepuanos Ha P gaa A430. Mpwu
YBE/IMYEHUM CTOUMOCTY CKBaKMHbI B 1.5 pasa).

.Nopbop Hambonee oNTUMANLHOW KOHCTPYKLMM

GuAbTPa ANA  COOPYKEHUA TEOTEXHONOTUYECKUX
CKBaXuH be3 nposeseHna obcbinku Ha YBP «Xan-
nak», «OpTanbik» U «KaHKyraH».

HanpaBneHne 2. YcoBepLEHCTBOBAHME OCBOEHUA

TEXHONOTMYECKMNX CKBAXKNH BXOAAT TEMBI:
1. TexHonorus FpaBMﬁHOﬁ 06CbINKKM C UCNOAb30BaAHUEM

CENEeKTUBHO-PACTBOPUMbIX [PABUIA-TUNB3  KOHTEM-
HEPHOro Tna (MCKAKYEHWe 3TanoB pas3bypku CTBo-
1a CKBaXMHbl U PacLUMPeHNa pPyaHON 30HbIl. CoKpa-
LieHMe 3aTpaT BPEMEHM M MaTepManoB Ha 5% npu
COOPYKEHWUM CKBAXKMH).

c nOMHTepBa}'IbHOE 0CBOEHNE TEXHONOITMYECKNX CKBA-

*KMH (COKpaLLeHWe HenpoM3BOAMTE/bHbIX 3aTparT
arperata YOC # Komnpeccopa npu OCTUXREHNUU Tpe-
byemoro aebuta Ha 10% (noBTOpHaA MPOMbIBKA U
nepeocBoeHKe)).

. MeTog, 0CBOEHMA CKBAXWH C BpEMEHHOﬁ n3onaun-

el OTCTOMHMKa (COKpaLLEHME HEeNPOWU3BOANTENbHBbIX
3aTpart arperata YOC n komnpeccopa Ha 10% npwu
OYMCTKE OTCTOMHMKOB CKBAKMH).

4. CoBepLIeHCTBOBAHMA TeXHONOrMK nposeaeHus PBP

¢ YOC ¢ npuMeHeHneM rnapaBanyeckoro 3aboiHo-
ro asuratens tna B3/ [-43.760.56 (cokpalieHue
HenpouseoguTebHbIX 3aTpat arperata YOC u Kom-
npeccopa Ha 10% npu O4YMCTKE OTCTOMHUKOB CKBa-
HUH).

.Nopbop Hambonee 3PpPEKTUBHOMO TEXHMYECKOTO

cpeacTBa (HaKOHEYHMKA) AN OCBOEHMA TEXHOMOM-
YECKMX CKBAXMH.
Hanpasnenue 3. MogepHu3auuma bypoBbIx arperatos

BXOAAT TEMbI:
1. AncneTyepm3sauma byposbix arperatos b1y 1200:

(— ypoBeHb bypoBOK, NpefHa3HAYEHHbIV ANA M3Me-
PEHMA MapaMeTPoB PaboTbl OCHOBHbIX Yy3/10B bOY-
POBOW YCTaHOBKM, 06PabOTKM M OTNPABKM AaHHbIX
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. Introduction of high-speed drilling of techno-
logical wells by Zif1200 drilling rigs with a
@190 mm to increase the upward flow rate
(the reduction of clogging processes in
the horizon of the well by increasing the
upward flow rate. The reduction of costs by
10% for well washing and development).

. Development of the opening of the horizon with
water and the planting of flush filters (preser-
ving the filtration properties of the horizon
rocks (reducing the cost of GPR for SDCs)).

. Development of the well design for testing 2
intervals from one well (reducing the time and
material costs of the GPR for SDCs. With an
increase in the cost of the well 1.5 times).

.Selection of the most optimal filter design for
the construction of geotechnological wells
without carrying out dusting at the ZhRPak,
Ortalyk and Kanzhugan sites.

Direction #2. Improvement of technological wells

development includes following topics:

1.

Technology of surface dressing on gravel with

the use of selectively soluble gravel-sleeves of
container-type (excluding the stages of drilling

the wellbore and expanding the ore zone. The

reduction of the time and material costs by 5%
during the construction of wells).

. Interval technological well development (the
reduction of unproductive costs of the well
cleaning unit and the compressor when the
required flow rate is reached by 10% (repeated
washing and redevelopment)).

. The method of wells development with tempo-
rary isolation of the sump (the reduction of the
costs of the well cleaning unit and the comp-
ressor by 10% during the cleaning process of the
sump wells).

. Improvements in the implementation of RVR
technology with the well cleaning unit with
the use of a hydraulic downhole drilling motor
of the type EFD D-43.760.56 (the reduc-
tion of the overhead costs of the well cleaning
unit and the compressor by 10% when
cleaning the sump wells).

.Selection of the most effective technical

means (tip) for the development of techno-

logical wells.

Direction 3. Modernization of drilling units inclu-

des following topics:

1

. Dispatching drilling units BPC 1200
(— drilling level designed to measure the
operational parameters of the main units
of the drilling rig, processing and sending

AdepHoe obwecmso KazaxcmaHa

B PEXXMMe peanbHOro BPeMeHM B AUCNETYEPCKYHO
reonoropasseAoyHom skcneanumm (IP3);

— YPOBEHb 3KCNEANLNM, T4 OCYLLECTBAAETCA NPUEM
JlaHHbIX C BYPOBbIX (OHNANH peXUM), Ux 06paboT-
Ka, XpaHeHMe W BM3yasbHOE NpeacTaBneHne ans
OMEepPaTMBHOTO KOHTPOAA W MOMYYEHWUA TEXHONO-
rMYeckor nHpopmaumm o xoae byposbix paboT Ha
yyacTke.).

2. AHanu3 1 aganTaumua 6ypoBbIX YCTaHOBOK 3apybek-
HOro NPou3BoACTBa: MPUHLMN 06PATHOM NPOMBbIBKM
CKBaXXMH (I1aBHOE NpPeMMyLLecTBa TaKoro cnocoba
OypeHMs 3aK0YAEeTCA B TOM, YTO NPU HEM OTMaAa-
€T He0bX0AMMOCTb AN AONONHUTENBHOTO BCKPbITUA
BOJ,OHOCHbIX NNacToB. COXpaHEHME BaKHbIX CBOWCTB
dunbTPaLMM camoi Nopogpl No BCEMY NepUMETPY
30Hbl.).

3. bypeHue Ha TMNMW: (B KasaxcTaHe OCHOBHOM 06beM
reos0ropasBeo4HbIX PaboT BbINOMHAKT NOPAAKA
50 cneuMann3nMpoBaHHbIX OpraHusauunii. OgHako
€AVNHCTBEHHAA KOMMaHWA, KOTOpasa MOXeT obecne-
YATb B MOJHOM OObeme BbINONHEHWUE BCErO KOM-
NnieKca reonoropasBeaoyHbix pabor — ato AO «Bon-
KOBreonorus».).

4. Apantauma 6ypoBbix ycTaHoBOK Ha TMNW agna bBype-
HWA CKBaXKunH [NCB.

5. OnbITHO-KOHCTPYKTOPCKME paboTbl No paspaboTke
TeXHONOrMK bypeHna ¢ obpaTHOM NMPOMbIBKOW AN
rMApPoPMLMPOBaHHbIX DypOBbIX arperaTos v aganTa-
uma B ycnosuax AO «BI».

CnenyeTt OTMETUTb, YTO NPU NPOBeAEHUM pPaboT no
BHEAPEHMIO B NMPOU3BOACTBO Hanbonee 3QPeKTUBHbIX
TeM, NPOM3BENN aKTYaNM3aLMIO PErNaMEHTa N0 COOpY-
JKEHUIO TEXHONOTMYECKUX CKBaXKMH. Takum 06pasom,
pelleHne 3aaun pPas3BUTUA NEepPeaoBbIX U MHHOBALUMU-
OHHbIX METOZ0B U peanu3aLma Nporpammbl TEXHO/O-
FMYEecKoro npopbiBa B 06nactn bypeHua Heobxoanmo
ANA NOBbILWEHNUA KaYecTBa ycayr, npegoctasasembix AO
«Bonkosreonorua».

data in real time to the dispatching office of a
geological exploration expedition;

— the level of the expedition, where data are
received from the drilling (online mode), its
processing, storage and visual presentation
for operational control and obtaining
technological information on the progress of
drilling operations at the site.)

2. Analysis and adaptation of foreign-made drilling
rigs:

— The principle of backwashing wells (The
main advantages of this method of drilling
is the fact that it eliminates the need for
additional opening of aquifers. The preser-
vation of important filtration properties
of the rock itself around the perimeter of the
zone.);

3. Drilling for the solid minerals: (In Kazakhstan,
about 50 specialized organizations perform the
geological exploration. However, the only
company that can fully implement all of the
geological exploration work is Volkovgeologiya
JSC.);

4. Adaptation of drilling rigs for drilling the solid
minerals by underground borehole leaching.

5. Research on the development of drilling
technology by backwashing for hydraulic
drilling units and its adaptation in terms of JSC
«VG»,

Regulations for the construction of technological
wells were updated during the work on the intro-
duction of the most effective topics into produc-
tion. The development of advanced and innovative
methods as well as the implementation of a
technological breakthrough program in the field
of drilling is necessary to improve the quality of
services provided by Volkovgeologiya.
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KEMENQINIKTIH, LLET] }KOK

2019 xbingaH 6actan «3APEYHOE» BK» AK-Hoa maTepuangap MeH KOHAbIPFbIHbI KaWTa KongaHy
6afpapnamacbl benceHai Typae icke acbipbinyaa. OHbl OPbIHAAN OTbIPbLIN, KOFAMHbIH andblH ana AepeKTep
OoMbIHWA MamaHAapbl Tay-KeH AaWbIHABIK KYMbICTAPbIHbIH, 6afacbiH aWTapablKTan TemeHaete angbl. Ocbl
KYMbICTapMeH Bip mesringe, Tonblpak Kabatbl acTbiHaH MHA AY 63 mm KybbipnapbliH AeMOHTAXAAYAbIH
eH, TUiIMA| *KoHe eHOEeK WbIfbIHbIH a3 KAXeT eTeTiH TaciNi ywiH KOHAbIPFbl AanbiHAanyaa. Ocbl KOHAbLIPFbI
TEXHONOTMANDIK 60KTapAbl Cany WbIFbIHAAPbIH Aa eA3Yip a3ailTyFa MyMKiHAiIK bepesi.

Cbl Ke3eHHeH b6acTan aHepruaHbiH 6anama Ke3aepiH, OHbIH iLiHAE XKbIYAbIK 3Heprus, 3eptrey 60MbIHLWA

V/IKEH YMbIC aTKapblngbl. byn 6afbiT bipHele cebenTep boMbIHILIE TaHAANAbI, 0NAPAbIH Herisrinepi:

* XKblnyaplH, 6anama KesgepiH KongaHy Oy KasaHZapblHAA OTbIHAbI TYTbIHYAbl a3aMTyFa MYMKIHAIK
6epesi, byn e3 Ke3eriHae An3enb *KaHaPMalblH XKafyablH, ra3 Topi3Aec 8HIMAEPI WbIFbIHbIHbIH, K8NEMIH
asanTagpbl;

® OTbIH CaTbIMN ANy WbIfbIHbIH a3anTy;

® TaCbIManAay WhblIfbIHbIH a3anTy;

* KOVMasbIK KOpnapabl a3anTy.

Hafy eHimaepiHiH LWbIFapblAyblH TOMEHAETY BipiHLWI OpblHAA Ke3AeWCOK TypfaH KOK. bisaiH Kepai koHe
TabuWFaTTbl YypNaKTap YWiH caKTayAbl 63imi3aiH, MiHAETIMI3 caHalmbI3, coHabIKTaH «3APEYHOE» KacinopHbiHAa
Kayinci3gik TexHUKacbiHa, eHOEeKTi Kopfayfa »KoHe KopluaFaH OpTaHbl KOpfayfa YAKEH KeHin beniHepi.
2018 *bln KOpbITbIHAbINAPLI boMbIHWA «KasaTomeHepkacin» YAK» AK ETK apacblHaa eHbekTi, KopliafaH op-
TaHbl KOpFaydbl, OHEPKACINTIK KoHe paguauMAnblK Kayinci3gikTi KamMTamacbi3 eTy CanacblHAAfbl KETIiCTIKTep
VWiH anblHFaH eKiHWi opblH — OCbiHbIH Aaneni. bynaH 6acka, «3APEYHOE» BK» AK Kofam 0b6bekTi-
NepiHiH KopllafaH opTafa TEXHOreHAIK bIKNaAblHbIH, 3Cepi canacbiHAa Tayencis 3epTreynep KypriseTiH
wanbi3 ETK 60nbin Tabbinagpl.

OHIMAiK epiTiHainepai KaWTa eHAey TEXHONOTMANbIK

npouectepiH 6GacKkapy KyheciH aBTOMATTaHAbIPYAbIH Ke3eKTi

Ke3eHiHiH afKTanybl OyriHae MaHbI3Abl Ke3eHre alHanabl. Kasipri

TaHAQ GHIMAIK epiTiHAiNepai KauTa eHAey LEXbiHbIH TEXHONOTUANBIK,

KapTanap AeHreniHeH AanblH 6HIMAI KanTaMa blAbICKa XKYKTEYre AeMiHri

BapAnblk benikTepi aBTOMaTTaHAbIPbIAFAH. EHAI, KOHABIPFBIHbIH, TYPAKTbI

YKYMbICbIH KAMTaMacbI3 €TY }KIHE WbIFapblNaTbiH AaNbIH 6HIMHIH canacbiH

CaKTay YLUiH XYMbICLUbIFa ONepaTop KOMMbIOTEPIMEH CUHXPOHAANFAH KOH-

TPONNepAe TEXHONOTUANDIK NPOLECTIH KAXKeTTi napaMeTpaepiH TaHaan,

MOHWTOP apKblabl 6apsbiK NpouecTepai 6ip mesringe 6akblnan oTbipy

KETKINIKTI. TexHoNoruMANbIK Npouectepai backapy ywiH 6afgapnama 3a-

MaHayu TEXHONIOTMANAP HaPbIFbIHAA CATbIN aNblHFAH XKOK, TiNTi apHaWibl

yibiIMAapfa TancblpbIiC apKbl/bl Aa ¥acanfaH Xok, an «3APEYHOE» HKYC

KEHILWiHiH, Kbl3METKepiepiMeH AarblHAANAbI KaHe eHrisingi! [ereH-

MEH, OCbIMEH TEXHONIOTMANDIK NPOLECTEPAi aBTOMATTaHAbIPYAbI HKETinAipy 60MbIHWA KYMbICTAp asKTanMaiabl,

Keneci KeseH — reoTexHoNornAnblK noauroH. Ocbl BafbiTTa aTKAPbIAbIN OTbIPFAH KYMbICTAPAbIH, Kasipri caTbl-

CblHA@ TeXHoMorMANbIK 6aoKTapablH 6ip 6eniri Kybbipnapaafbl KbiCbIM KaHE TEXHONOMMANBIK YHFbIMANAPAbIH
OHIMAINIT ¥alNbl aKNapaTTbl CbIMCbI3 KENiNEP apKblibl KOMNbIOTEPEP MOHUTOPNAPbIHA XKibepe anagbl.

«3APEYHOE» BK» AK TeXHUKanbIK KeTICTIKTepiHe KaTbICTbl YHEMA] OHAIPIC TYKbIpbIMAAMaNapbl MEH Kypangapsbl

alnbl ga anTbin eTkeH *eH. 2019 xbingaH 6actan KenTereH KbiI3MeTKep/iep OKbITbINAbl KaHe «Macenenepai

wewy Kypangapbl: QFD-matpuua, macenenepai capanay WMHCTPYMEHTI, TUIMAI akNapaTTblK OPTasblK» aTThl

CeMMHapfFa KaTbICTbl. bipaK, KacinopbiHAa YHEMAI OHAIPICTIH KypanaapbiH bonallakTa KonaaHy KeneLeriH eckepe

oTbipbin, «3APEYHOE» BK» AK 6acwbinbifbl YHEMA] OHAIPIC MaMaHAAPbIH KaHEe KOOPAMHATOPAAPbLIH AaNbIHAAY,

COHbIMEH KaTap *XYMbIC NepCOHabiH YHEMA OHAIPIC KypanaapbiH KonaaHy 60MbIHLLIA OKbITYAbI *KYMbIC OPbIHAA-

PbIHAA TiKEeNeW XKyprisy alnbl LWewim Kabbingaabl. AFHW, eHA KYMbICLWIbIAGP NeKUMANapaAbl «ayauTopuanap-

Aa» TbIHAAYMEH KaTap, KaxKeTTi binimai 6ingek KacblHAa, Aanafa, LexTa HeMece YK KeniriH ainaan oTbipbin ana

anafbl, byn *KymbiClbIFa anbiHFaH binimai Taxipmbene bipaeH KonaaHyFa aHe anblHFaH MaTepuanabiH, AypbIC

KabblagaHFaHAbl }KaHe Kypanabl KONAaHyAbIH TONbIKTbIFbI Xalnbl TPEHEPAEH bipAeH cypayFa MyMKiHAIK bepesi.

Hofapblfa aTanfaH MKeTiCTIKTep KOMNaHWAHbIH, COHfbl KeTicTikTepi emec! «3APEYHOE» BK» AK anppin-

a3 eHOeK LWapTTapblH KoHe OHAIPICTIK KepCEeTKIlTepAi KaKcapTyfa, LWbIFbiHAAPAbl a3anTyfa OafbiTTanfaH

KenTereH Tancbipmanap Typ. bi3 6yn Tancbipmanapabl OpblHAaFaHHAH KeWiH Ae KaHa Kocmapnap nanaa

BonaTbiHAbIFLIH Binemis, cebebi kemenainikTiH weri oK. bi3 *aHa WbIHAAPFa WbIFyFa AalbIHObI3!
Cepeeli Kadvipos,
3APEYHOE

AdepHoe obwjecmeso KaszaxcmaHa
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HET MPEAENA
COBEPLLEHCTBY

aymnHada ¢ 2019 roga, B AO «CM «3APEYHOE»,
aKTUBHO peasM3yeTca Nporpamma NnoBTOPHO-
ro0 MCNONb30BAHWA MaTepuanos 1 0bopyaosa-
HuA. Cnepya ei, cneumannctamm obuecTsa
No NpeABapuUTeNbHbIM AaHHbIM, YA3N0Ch 3Ha-
YNTENbHO CHWU3WUTb CTOMMOCTb FOPHO-MNOATOTOBUTENb-
HbiX paboT. OLHOBPEMEHHO C 3TUM, pa3pabaTbiBaeTcs
obopyaoBaHue Ans MaKCMManbHO 3GPEKTUBHOTO W

HauMeHee TPYA03aTPaTHOro crnocoba AeMOHTaxa U3-
nog, cnos rpyHTa Tpy6 NHA AY 63 mm. JaHHoe obo-
PYAOBaHME TaKKe NMO3BONNUT 3HAUNTENbHO CHU3UTL 3a-
TpaTbl Ha COOPYKEHME TEXHONOTMYECKMX 610KOB.

C atoro e nepuoga, bbina nposeseHa 6onbluas
paboTa MO M3y4YeHW0 anbTepHATUBHbLIX MCTOYHMKOB
3Hepruu, B TOM Y1cie v TennoBoi. [aHHoe Hanpas-
NieHune 6b1N10 BbIOPAHO MO HECKOJIbKUM NPUYKMHAM, BOT
OCHOBHbIE U3 HHX:

* MNPUMEHEHME aNbTEPHATUBHbIX UCTOYHMKOB Tenna
NO3BOJIUT CHU3WUTb NOTPEOIEHNE TOM/IMBA KOTEb-
HbIMM, @ 3TO B CBOKO 04EPESb CHU3UT 0OBEMbI Bbl-
OpocoB ra3oobpasHbIX NPOAYKTOB CropaHUA Au-
3€/1bHOr0 TON/NBA;

WWW.NUCLEAR.KZ

THERE IS
NO LIMIT TO
PERFECTION

tarting from 2019, JSC «JV «ZARECHNOE»
actively implements a program for the reuse
of materials and equipment. According to the
preliminary data, by following the program, the
company managed to significantly reduce the
cost of mining preparatory work. At the same time,
equipment is being developed for the most efficient
and least time-consuming method of disassem-

bling PND DU 63 mm pipes from under the soil
layer. This equipment will also significantly reduce
the cost of the construction of technological units.

Since then, a lot of work has been done on the

study of alternative energy sources, including thermal
energy source. This direction was chosen for several
reasons, here are the main ones:

e the use of alternative heat sources will reduce
fuel consumption by boilers, and this in turn
will reduce the volume of emissions of diesel
combustion gases;

e reduction of fuel acquisition costs;

e reduction in transportation costs;

* decrease in warehouse stocks.

AdepHoe obwjecmeso KaszaxcmaHa

XPOHUKA

22 aKnaH
3epTTey peakTopaapbiH KOHBEpcUAnay

AQponbIK Kapyabl Tapatnay 6oWblHWA Xa-
NbIKapanblK bactamanap wexbepiHae KP-Haa
3epTTey pPeaKTop/sapblH TeMeH 6alibITbliFaH
OTbIHFa aybICTbIpy HGOMbIHLLA KYMbICTAP KYp-
risinyae. MBIL.1M peaKkTopbliH KOHBepcuanay
ywin ®MBK f3U OB «J/1Y4Y» (Pecelt) TomeH
6albITbINFaH  OTbIHbI 6ap CYMeH CafiKbIH-
AaTbl1aTbIH TB)KipVI6E}'IiK TEXHONOMMNANDIK Ka-
Hangap pavbiHgangsl (BOTKI-HOY). Kasipri
TaHga MBIL1M peakTtopbiHga eki BOTK3-HOY
CbIHaKTbIK MaiganaHy 6oMbIHLWA KyMbICTap
yprisinyae. Ocbl »KoHe 6acka Aa cypaKTap
KP ¥AO-Hoa OMBK 31 fBb «/1Y4Y»
eKingepimeH KesgecyaiH, TaKblpblbblHa ait-
Hangpl. Kespecy aacbiHaa WBILIM 3eptrey
peaKTopbl aKTWBTI aliMafbl KypamblHaa 2
TaXipnbenik BOTK-HOY cblHaKTbIK nangana-
Hy OOMbIHLIA »KYMbICTApAbIH, CTATYCbl *KaHe
4 BOTK HOY Kipme Kapafanay H60MbIHLLA Ky-
MbICTap HaTmKenepi YCbIHbINAbI.

KP ¥A0

28 aKnaH
AyauT 60ibIHLIA apinTecTi makynaay

2019 binbl 18 aknaHga «KasatomeHep-
kacin» YAK» AK [npeKktopnap KeHeciHiH Ay-
AT 60oMbIHWA KomuTeTi KoFamHbIH, Aupek-
Topnap KeHeci «KasaTomeHepkacin» YAK»
AK aygutopnbiK yMbIMZap Kbl3meTTepiH
KONgaHy OOMbIHLIG ©3eKTEHAIpINreH casca-
TbIH 6eKiTy 60MbIHLWA OH, WeLim KabblngafaH
afganga, KofamHbiH, 2019 Kbln  ywiH
KApXKblIbIK ~ ecebiHiH ~ Tayencis  ayamTi
akTanfaHfa pevin A.LL. KoHpaTtbaesTbl ay-
OMT boMblHWa apinTec peTiHAe Makynaay
*alnbl wewim Kabbingagbl. 2019 *Kbinbl 19
aKnaHAa KoFamHbIH ANPEKTOPAAP KEHECIHIH,
oTbipbiCbiHAA «Ka3aTomeHepkacin» YAK»
AK ayguTopnbiK yWbIMZap Kbl3meTTepiH
KONAAHY CanacblHAafbl cascaTbl OeKiTingi.

«Kaszamomenepkacin» YAK» AK

11 HaypbI3
KasakcraHpaarbl eH y3aik CFO

2019 »biabl 1 Haypbi3 KyHi JKOHOMMU-
Ka KoHe KapKbl boMbiHWa Hac gupekTop,
«KasatomeHepkacin» YAK» AK Backapma
myweci M.KOcynos CFO Summit HycKacbl
60ribIHWa 2019 xbin eH y3aik Chief Financial
Officer TaHbINgbI.

COHfFbl anTbl XblA iWiHAE Kapbl ANPEK-
TOpAapbl CAMMUTI Kbl CaliblH ©TKi3ineai.
LapaHbIH, yribimaacTblpylbicbl 2011 bkl
KP-HAafbl YAKEH KapKblablK xonguHr CeH-
Tpac xaHe Young Presidents’ Organization
Ka3aKCTaHAbIK ~ TapMafblMeH  KypblifaH
Kazakhstan Growth Forum 6onbin Tabbina-
Abl. 2019 Kblnbl CAaMMUT CaNaHbIH, }KeTeKwi
capanuwbiniapbl ywiH KasakcTaHHbIH, SKOHO-
MWKA/IbIK, KOHE KAPXKbINbIK KyheciHaeri
3KOHOMMUKaANbIK TpeHATep, CTpaTernAanbiK
nepcrnekTMBanap, ecy ¢akTopnapbl KaHe
e3repictep *Kalnbl MiKip anmacy anaHblHa
anHanabl.

«Kaszamomenepkacin» YAK» AK

XPOHUKA

22 ¢pespansa
KoHBepcua nccneposatenbCckMx peakTopos
B pamkax mexayHapoAHbIX UHULMATUB MO
HEepacnpoCTpaHeHMIO AaepHOro opyxma B PK
BeayTcA paboTbl MO KOHBEpPCUM Uccneaosa-
TENbCKMX PEeaKTopoB Ha HW3KooboraléHHoe
TONAMBO. [INA OCyLecTBNeHNA KOHBEPCUN pe-
aktopa UBL.1IM ®ryrn HUM HNO «/1Y4Y» (Poc-
CWA) W3rOTOB/EHbI 3KCMEPUMEHTaNbHbIE BO-
[00X/10XKJaeMble TEXHONOTUYECKME KaHanbl C
TOM/IMBOM HU3KOTO oboraleHus (BOTK3-HOY).
B HacTtoswee Bpema Ha peaktope UBIL.1M Be-
AyTca paboTbl MO ONbITHOW 3KCMyaTaLMn ABYX
BOTK3-HOY. 3™ u pgpyrve Bonpocbl CTaau
npegmetom obey:kaeHua Ha BcTpeye HALL PK
¢ npeacrasutenamm OIYM HAU HMNO «/1YY»
(Poccmn). B pamkax BcTpeuwn bbin npeacTasneH
cTaTyc paboT Mo OMbITHOM 3KcnyaTauum 2-x
aKcnepmmeHTanbHbix BOTK-HOY B cocTaBe ak-
TUBHOM 30HbI UCCNEN0BATENILCKOMO peakTopa
MBI.1M v npeacTaBneHbl pe3y/bratel paboTt no
BXOAHOMY KOHTposto 4-x BOTK HOVY.
HAL PK

28 pespansa
Opo6peHune napTHEpa No ayauty

AO «HAK «Kasatomnpom» coobuiaeTt, 4to
18 ¢pespana 2019 roga Komutetom no ayam-
Ty CoBeTa aupekTopos ObuiecTBa NPUHATO
peweHune oaobputb KoHpatbaesa A.LL. B Ka-
yecTBe NapTHEPA NO ayauTy [0 MOMEHTA 3a-
BEpLUEHMA He3aBMCUMOrO ayanTa GUHaHCO-
BOM OT4éTHOCTM ObwecTsa 3a 2019 rog, npwu
YCNOoBUN NPUHATUA NMONOXKUTENBHOIO pelle-
Hua Cosetom aupektopos HAK 06 yTBep-
OEHUM aKTyanusuposaHHoW Monntnkn HAK
B 061aCTV NpUBNEYEHNA YCNYT ayAUTOPCKUX
opraHusaumit. 19 ¢espansa 2019 roga cocro-
Anocok 3acegaHue Coseta anpekTopos ObLLe-
CTBa, Ha KOTOpPOM yTBepxaeHa MNonntuka AO
«HAK «Kasatomnpom» B 0b6nactv npusneve-
HUWS YCAYT ayAUTOPCKUX OpraHn3aumi.

AO «HAK «Kasamomnpom»

11 mapra
Nyuwnii CFO B KasaxcraHe

1 mapta 2019 roga lnaBHbIM Aupek-
TOp MO 3KOHOMWKE W ¢UHaHCam, 4ieH
MpasneHna AO «HAK «Kasatomnpom»
M.KOcynos npu3HaH OAHMM M3 AYyYLIKX
Chief Financial Officer 2019 r. no Bepcuu
CFO Summit.

CamMUT PUHAHCOBbIX ANPEKTOPOB NPO-
BOAWUTCA €XerogHo B TeyeHue nocnea-
HUXx 6 net. OpraHusaTopom meponpua-
Tna asnaetca Kazakhstan Growth Forum,
co3gaHHbIn B 2011 rogy KpynHeuwum
B PK ¢uHaHcoBbIMm xonguHrom CeHTpac
M Ka3axCTaHCKMM oTeeTBAeHMem Young
Presidents’ Organization. B 2019 rogy
CammMuUT CcTan naowagkon gna obmeHa
MHEHMAMU BeAyLKUX IKCNepTOB OTpacau
N0 3KOHOMMUYECKUM TpeHAam, CTpaTerun-
YecKMM nepcnekTuBam, dakTopam pocta
N N3AMEHEHUAM B 3KOHOMUKE U d)VIHaHCO-
BOW cucteme KasaxcraHa.

AO «HAK «Kasamomnpom»

CHRONICLE

February 22
Research reactor conversion

In the framework of international
initiatives on the non-proliferation of nuclear
weapons in Kazakhstan, work is underway to
convert research reactors to low-enriched
fuel. To carry out the conversion of the
IVG.1M reactor of the FSUE SRI «LUCH»
(Russia), experimental water-deposited
process channels with low enrichment
uranium (EWDPC-LEU) were manufactured.
At the present time, at the IVG.1M reactor,
work is underway on trial operation of two
EWDPC-LEU. These and other issues became
the subject of discussion at the meeting of
NNC RK with representatives of the SRI
«LUCH» (Russia). During the meeting,
the status of work on trial operation of
2 experimental EWDPC-LEU as a part of
the core of a research reactor IVG.1M was
presented, and the results of the input
control of 4 EWDPC-LEU were presented.

NNC RK

February 28
Audit Partner Approval

NAC Kazatomprom JSC reports that on
February 18, 2019, the Audit Committee of
the Company’s Board of Directors decided to
approve A.S. Konratbaev as an audit partner
until the completion of an independent
audit of the Company’s financial statements
for 2019, subject to a positive decision by
the Board of Directors of NAC Kazatom-
prom JSC on the approval of the updated
NAC Kazatomprom Policy in attracting the
services of audit organizations. The meeting
of the Board of Directors of the Company
was held on February 19, 2019, where the
Policy of NAC Kazatomprom JSC in attracting
the services of audit organizations was
approved.

NAC Kazatomprom JSC

March 11
The Best CFO in Kazakhstan

On March 1, 2019, a Chief Executive
Officer in Economics and Finance, a Member
of the Board of NAC Kazatomprom JSC,
M. Yusupov, was recognized as one of the
best Chief Financial Officer in 2019 accor-
ding to the CFO Summit.

The summit of financial directors has
been held annually for the last 6 years.
The event is organized by Kazakhstan
Growth Forum that created in 2011 by the
largest financial holding company Centras
in Kazakhstan and the Kazakhstan branch
of the Young Presidents’” Organization.
In 2019, the Summit became a platform
for exchanging views of leading industry
experts on economic trends, strategic
prospects, growth factors and changes
in the economy and financial system of
Kazakhstan.

NAC Kazatomprom JSC
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* CHWXeHMe 3aTpaT Ha NpuobpeTeHune TON/IMBa;
* CHWXXEHMe 3aTPaT Ha TPAHCMOPTUPOBKY;
* CHMXeHMe CKNALCKMX 3anacos.

He cnyyaiiHO nepBbIM MyHKTOM OTMEYEHO CHUMXKe-
HMe BbIBPOCOB NPOAYKTOB CropaHusa. Beab mbl cunTa-
€M CBOMM [,0/ITOM COXPAHWTb HaLly 3eM/IM W HaLly Npu-
poay AN CBOMX NOTOMKOB, nostomy, B «3APEYHOE»
fonbloe BHMMaHMe yaenserca TexHUKe besonac-
HOCTW, OXpaHe TPyAa U OXpaHe OKPYKaloWEeN cpeapl.
MoATBEPKAEHUEM ITOMY CNYKUT Harpaga 3a 3aHAToe
BTOPOE MEeCTO 3a AOCTUKEHUA B 06nacTu obecneyeHus
OXpaHbl TPyAa, OKPY)KaloLe cpedbl, NPOMbILINEHHOM
W pafmaumoHHon 6esonacHoctn cpean 430 AO HAK
«KA3ATOMMPOM» no utoram 2018 roga. Kpome Toro,
AO «CIN «3APEYHOE» asnsaetca eamHcTBeHHbIM 30

KOTOpPOe NPOBOAWT HE3aBUCHMbIE UCCEL0BAHNA B 06-
NacTU OKa3aHMA BO34ENCTBUA TEXHOTEHHOTO BAUAHUSA
LEeATeNbHOCTU 0OBEKTOB 0OLLECTBA Ha OKPYMKAKOLLYHO
cpegy.

BaHbIM 3Tanom B HacToALee Bpema, CTao 3aBep-
WeHWe OYepesHOro 3Tana aBTOMATM3aLMKM CUCTEMDI
yNpaBAeHUa TEeXHONOrMYECKMMM NpoLeccamu nepe-
PaboTKM NPOAYKTUBHbIX PAacTBOpPOB. bnarogapa emy,
Ha AaHHbI MOMEHT aBTOMAaTM3MPOBaHbI MPAKTUYECKH
BCE Nepeaenbl Lexa no nepepabotke NPOAyKTUBHbIX
PacTBOPOB, OT YPOBHEMN B TEXHONOTMYECKMUX KapTaX A0
BbIFPY3KM FOTOBOW MPOAYKUMM B YNaKOBOYHYIO Tapy.
Tenepb, ana obecneyeHunsa ctabunbHom pabotsl 060py-
[0BaHMA 1 NOAAEPKAHMA KauyecTBa BbIMyCKaeMOM ro-
TOBOW NPOAYKLMM, PabOTHUKY AOCTATOYHO BbICTABUTb

WWW.NUCLEAR.KZ
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It is not by chance that the first point is a reduction in
emissions of combustion products. After all, we consider
it to be our duty to preserve our land and our nature
for our descendants, therefore, in ZARECHNOE much
attention is paid to occupational safety, labor protection
and environmental protection. This is confirmed by the
obtained award for the second place for achievements
in the field of occupational safety, environmental
protection, industrial and radiation safety among the
subsidiaries and affiliates of KAZATOMPROM JSC in
2018. In addition, the JSC «JV «ZARECHNOE» is the
only subsidiary and affiliated company that conducts
independent research in the field on the technogenic
impact of the company’s activities on the environment.

Now it is important to complete the next stage of
automation of the process control system for the

processing of productive solutions. As a result of this
system, almost all shops of the plant for productive
solutions’ processing are automated, from the stage
of the creation of technological map to the unloading
of finished products into packaging. Now, to ensure
the stable operation of the equipment and maintain
the quality of the finished product, it is enough for the
worker to set up the necessary process parameters
on the operating controller that is synchronized
with the computer and monitor all processes almost
simultaneously. But it is worth noting that the programs
for managing technological processes were not
purchased on the huge market of modern technologies
and were not even provided on request by specialized
organizations, but were developed and implemented

Ha CUHXPOHW3MPOBAHHOM C KOMMbBIOTEPOM ONepaTop-
CKOW KOHTpO/Nepe Heobxoaumble NapameTpbl TEXHO-
NIOTMYECKOr0 NPOLLECCa U CNeAnTb Yepes MOHMTOP 3a
BCEMM MPOLLECCaMM NMPAKTUYECKM OLHOBpPEMeHHO. Ho
CTOWUT OTMETUTb, YTO NPOrPaMMbl ANA YNPABAEHMUA TeX-
HONOTMYECKMMM mpoueccamu bblim He KynaeHbl Ha
OrPOMHOM PbIHKE COBPEMEHHBIX TEXHONIOTUN U Aaxe
He NpeAoCTaBNEHbI MO 3aKa3y CNeLMann3npoBaHHbIMK
OpraHu3auuamu, a paspaboTaHbl M BHeApeHbl paboT-
HUKamu pyaHuKa MCB «3APEYHOE»! OgHako, Ha 3ToM
paboTbl NO COBEPLIEHCTBOBAHMIO aBTOMATM3aLMM TEX-
HONOTMYECKMX MPOLLECCOB He 3aKaHYMBAIOTCA, Cneay-
OWMI 3Tan — 3TO T€OTEXHONIOTMYECKUIA NOAUTOH. Ha
[,AHHOW CTaMM BbINOMHAEMbIX B 3TOM HampaBAeHWUM
PaboT, YacTb TEXHONOTMYECKMX BNIOKOB YiKe nepeaaéT
nHbOpmauuo o gasneHun B Tpybonposogax M npo-
W3BOAWTENILHOCTU TEXHOMOTUYECKMX CKBAXKMH Ha MO-
HUTOPbI KOMMbIOTEPOB MOCPEACTBOM DECNPOBOAHbIX
CeTeBbIX MOCTOB.

[0BOPA O TEXHWUYECKMX AOCTMHeHMAX B pabote AO
«ClN «3APEYHOE», HEBO3MOXHO He YynoMAHYTb O
NPUHLMNAX U MHCTPYMEHTax 6epexnnBoro npon3Bos-
crBa. C Havana 2019r. mHOrMe COTPYAHWKW MPOLLM
obyyeHue 1 yyacTBOBaM B CEMUHape «MHCTPYMEHTbI
peweHna npobnem: QFD-maTpuLA, MHCTPYMEHT paH-
}UpPOBaHMA Npobnem, 3GpdeKTUBHbLIN MHOLEHTP». HO
3arnagabpiBas B NepcnekTMBHoe byayuiee NpUMeHeHuUA
MHCTPYMEHTOB BepekIMBOro Npon3BoACTBA Ha Npes-
npuatum, pykosogctso AO «CI «3APEYHOE», npuHa-
N0 pelleHne 3aKAUUTb LOroBOP Ha OKasaHue ycayr
No NOATOTOBKE CMELMANNCTOB M KOOPAMHATOPOB be-
PEX/IMBOrO NPOWM3BOACTBA HEMOCPEACTBEHHO Ha pa-
Bounx mecTax, a TakKe NpoBecTu obyyeHue no npw-
MEHEHWI0 MHCTPYMEHTOB HepeXXnnBoro NpoM3BoACTBa
pabounm nepcoHanom TaKKe NpPAMO Ha pabounx me-
cTax. MHbIMK cnoBamu, Tenepb paboTHWMKKM byayT He
TONbKO CNYLWWATh NEKLUN B «ayAUTOPUM» U pa3bupaTb
NONYYEHHbIN MaTepWan B Kynyapax, Ho v byayT nony-
yaTb He0bX0AMMbIE 3HAHMA Yy CTAHKA, B MOE, B LEXY
WK JaXe KpyTa «BapaHKy» camMocBana, YTo NO3BO-
JINT emy cpa3y NPUMEHUTb Ha NPAKTUKe MONyYeHHble
TONbKO YTO 3HAHWA M Y3HATb OT TPEHepa NPaBUAbHOCTb
BOCNPMATUA NONYYEHHOrO MaTepuana v NOMHOTY Npu-
MEHEHMA TOF0 MU MHOTO MHCTPYMEHTA.

Bcé BblwenepeyncaeHHoe He ABAAETCA KOHEYHOM
TOYKOM AJocTmkeHuin komnaHum! Mepes AO CIM «3A-
PEYHOE» cTouT eweé MHOro 3agay, HanpasAeHHbIX
Ha YANyyleHWe YCNOBWUM TPyZAd, NPOU3BOACTBEHHbIX
NOKasaTenel, CHUXKeHMe 3aTpaT U MHoroe apyroe. U
Mbl 3HAaEM, YTO MOCAE PELIeHNA ITUX 3aZa4, MOABATCA
HOBble, Beflb HET npeAena CoBepLWEeHCTBOBaHMIO. Mbl
3TO 3HAaeM, a NOTOMY rOTOBbI K MOKOPEHMIO HOBbIX BEP-
WuH!

Cepezeii Kadsipos,
3APEYHOE

AdepHoe obwecmso KazaxcmaHa

by employees of the JV ZARECHNOE mine! However,
the work on improving the automation of technological
processes does not end there; the next stage is a
geotechnological testing ground. At this stage, a part
of the technological units are already transmitting
information about the pressure in the pipelines and the
performance of the technological wells to computer
monitors via wireless network bridges.

Speaking about the technical achievements in the work
of JSC «JV «ZARECHNOED, it is important to mention the
principles and tools of lean manufacturing. Since the

beginning of 2019, many employees have been trained
and participated in the seminar «Problem Solving Tools:
QFD Matrix, Problem Ranking Tool, Effective Information
Center.» But looking into the promising future of
using lean manufacturing tools at the enterprise, the
management of JSC «JV «ZARECHNOE» decided to
make an agreement and provide training services for
specialists and coordinators of lean manufacturing
directly at workplaces. In other words, now workers
will not only listen to lectures in the «audience» and
analyze the received material on the sidelines, but also
receive the necessary knowledge from the machine
at the plant or in the field which will allow employees
to immediately put the knowledge into practice and
find out from the trainer whether the material was
correctly understood and tools were used completely.
All of the above is not the end point of the company’s
achievements! JSC «JV «ZARECHNOE» still has
many tasks including the improvement of working
conditions, production indicators, reduction of
costs and much more. We know that after solving
these problems, new ones might appear, because
there is no limit to improvement. We know this, and
therefore are ready to conquer new peaks!
Sergey Kadyrov,
ZARECHNOE
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MMNAK»  XKLWC-HiH,  Heri3ri  KbI3MeTi  ypaHabl ?

BHAIpYy KoHe KaiTa eHaey 6onbin Tabblnagbl, MAEH EAP MA.

byn CepikTecTikke AaiblH 6HIM — ypaH LlWana

TOTbIFbI-TOTbIFbIH OHAIPYre XKoHE COMKECIHWE AalblH BHIMAI XKy3ere acblpy KesiHAe KOCbIMLLA KyH anyfa

MYMKIHAIK b6epegi. byn o3 keseriHae «AMMAK» HLLUC-HiH y3aK mep3imai KYHAbINbIFbIH apTTbipaabl.
AFHK, WKKI3aT KoHe AaiiblH OHIMAI eHAIPYAEri KOpCeTKIlTep TypaKTaHaAbl XKaHe KaKkcapadbl — OyriHae 6i3ain
KSCIiNOPbIHHbIH, KeTeKLWi MamaHAapbl 834epiHe 0CbiHAaN 6aTblN MaKcaT Koaa.

Kasipri TaH4a TMIMZINIKTI apTTbipy YWiH YHEMAi OHAIPICTi AaMbITy aHe UMQPAeHAIpYAi eHri3y Tancbipma-

cbl «AMNMAK» XKLWC faHa emec, coHaan-ak «KasatomeHepkacin» YAK» AK 6acka
[l eHwWinec *aHe Tayenni KaCinopblHAAPbIHLIH, angpiHAa Typ. bi3 KOMNAHWUAHbIH,
€H, Y34iK OMNapblH KWHaKTayFa, apinTecTepai alblK TanKblnaynapfFa KaTbiCTbipyFa
KOHE KICiMOpbIHHbIH, GapablK bafbiTTapbl YWiH OHTaWAbl wWwewimaep TabyFa
ThIPbICHIN KaTblpMbl3. COHFbl Kbl iWiHAE KICINOPbIHAA CbIPTKbI TpeHepnep-
MEH OKbITbINFaH Xo00a Kelwbacwwbinapbl apacbiHaH (6aTbin kaHe xac) 10 KicigeH
TYpaTblH TON Kypangpl, ©3 Ke3eriHae 0n1ap KICiNOpPbIH  Kbl3METKepaepimeH
ToxipnbenepimeH xaHe binimgepimeH benicyse. bi3 e3 KywimizbeH 337 Kbi3-
MeTKepai OKbITTbIK. byriHge ocbl 10 agam, Herisri miHAeTTepiHe KOCbIMILA, e34e-
PiHiH, BeniMwenepiHae eHAIPICTIK TUIMAiNIKKe XKayanTbl TyAFanap pPeniH aTKapazabl.

KacinopblHAa ai, TOKCAH KaHE Kbl KOPbITbIHAbLIAPbI OOMbIHWA YCbIHbIAFAH,
TUIMA] KOHE eH, Y3A4iK naeanap YWiH Cblakbl Teney XKyieci Kanbintactbl. 9pbip
KabblngaHfaH naes yLWiH aBTopAapbl CblMakbl anbin yarepa,.

— KomnaHuAHbIH 3KOHOMMKaAbIK KaHe BHAIPICTIK ecyiHiH, eH 6acTbl daKTopbI

TEXHOMIOTMANAP MEH KOHAbIPFbINAp emec, bi3aiH KbiaMeTKepnepimis, - aenai bac
anpekTop Asaees AnekcaHap. — bi3 Kbi3meTKepnepimisgiH, eHOeriH, *ymbiC op-
HblHA [ereH KapbIM-KaTbIHACbIH X3He uaeanapblH 6afanaimbi3. KacinopbiHHbIH,
9pbip KbI3MeTKepiH YCbiHbIC Bepyre TapTy KaxeT, cebebi maea ewWwKalwaH Kiw-
KeHTaln 6onmanapl. byriHri TaHaa apbip Kbi3MeTKepAiH, KocbiMla aKwa Taby Ta-
Malla MYMKiHAir 6ap — e3iHiH, eHepTabbICTbIK YCbIHbICBIH Xibepy, Hemece aKna-
PaTTbIK CTEHAINEPAEri apHaiibl XKaLWiKKe TONTbIPbIAFaH BAaHKiH cany. bipiHwi KeseKkTe
6i3 npouecTepAiH, cananbl *aKcapybiHa YMTbINYbIMbI3 KaXKeT.

—KbI3ameTkepnep e34epiHiH KYHLENIKTI )KYMbICbIH OPbIHAAM OTbIPbIN KbI3bIKTbI MAe-
ANap MeH YcbiHbICTap bepepi, kebiHece onapAplH, KaCiNOpbIH 6afbITbIHbIH, OHAIPICTIK
TUIMZINIr YWIH MaHbI3AbINbIFLIH TOMbIK TYCiIHOEYNEPI A€ MYMKIH, - KEHIll ANPEKTO-
pbl MaHcyripoB [aypeH. — Taxipube KeTingipynepain, canacbl e3iHiH Tap canacbiH
KaKCbl BINETiH oHe aKcapTynap YLWiH TiNTi KilWKeHTa MyMKIHAK Taba 6ineTiH
KaTapAaFbl KbI3MeTKepAepAiH 6acTamanapbiHaH A3, )KOFapblAaFbl KbI3METKepepMeH
KYPri3ineTiH ayKbiMAbl ©3repicTepaeH Kem emec Tayengi eKkeHairiH Kepcetin
oTblp. KenTereH Ka3aKCTaHAbIK, OHEPKICINTIK KOMNAHUANAPAbIH, OnNepauuanbIk,
TUIMAINIKTI KeTiNAipY YWiH opacaH Kop noTeHuUManbl 6ap, opTa KaHe ToMeH bybiH-
Abl KbI3METKEPNEPAIH, KOWOACLWbINbIK KAaCUETTEPIHIH, apKaCbIHAA «BHEePTabbICTbIKY
YCbIHbICTAp TUIMAi Ky3ere acblpbina anagpl. KaHtap aibiHaa eTkeH «Tuimai naes-
nap» Gopymbl CEKINAj YKbIMAbIK *Kobanapfa KaTbicy 6onalwak, ywiH Tamala biHTa-
NaHAabIpyWbl cepninic 6onapl. bisai ThIHAANTLIHAbIFLIH KaHe 6aFananTbIiHAbBIFbIH
Kepin oTblpMbI3. bi3giH, naeanapbIMbi3 TEK KaCiNOPbIH YLWIH faHa emec, byKin Kom-
NaHWA YWiH MaHbi3abl. bi3gin KbiameTkep — OcTaneHko EBreHni, eHimai ganbiHaay
KOHE Kibepy KOHAbIPFbICbIHbIH, 3NEKTPOMEXaHUTi «O3repicTep agaMaapbl» HOMK-
HaUMACbIHA KaTbICTbl. On 6i3aiH KacinopbiHAA YHEMA eHAipIC naeanapbiH benceHai
TYPAE aNfa XKbl/KbITYMEH XKIHE iLUKi OKbITYNap BTKI3yMeH aiHanbicyaa.

CtaTncTKa KaHgan? 2018 xkbin iwiHae 150 eHepTabbICTbIK YCbiHbIC Bepinai. OnapabiH, iwiHaeri 10 xoba
cananbl aHe 3KOHOMMKanbIK acep KepceTTi. COHbIMEH KaTap, YHEMAi eHAipic 6oibiHWa obanapapl eHrisy
bacTangbl: «aMmMMaK CeUTPACbIHbIH, HOPMACbIH a3aiTy», «TYHAbIPY NPOLECIH OHTaMNaHAbIPY», KON Kypan-
callMaHAapbIMeH aIMacy KOPbIHbIH, KOMMAChI».

BynaH 6acka, 2018 Kbinbl KaCiNOPbIHAA aMMMAK CyblH NaitganaHy OoWbiHIWA 3epTXaHaNbIK HaHE CbIHAKTbIK-
BHEPKaCINTIK 3epTTeynep Kyprisingi. AMMUaK CyblH Tikene TyHAbIpY apkpiabl CT HAK 02-2017 ctaHAapTTbl Aant-
bIH BHIM anbiHAbl. APTbIK KbIWKbIAABINbIKTEI BeiTapanTaHapbIpy YLWiH KYAAIpriw coAaHbIH OPHbIHA aMMMaK CybIH

nanganaHy 2018 xbinbl 55,5 MAH. TeHre KenemiHae yHemaeyre MyMKiHAIK 6epai. 2018 Kbinbl MHHOBALMANDIK,
Kbi3meT wWweHbepiHae «KasatomeHepkacin» YAK» AK eHwinec oHe Tayendi KacinopbiHAApbl apacbliHAa
anfaw pet copbuMANbIK-KbICBIMABIK OaraHAapblH KanTamanay YWiH TOMEH KbICbiMAbl NOAUITUAEH beTTepiH
naganaHy OOMbIHWA KYMbICTap Kyprisingi. byn wapa Herisri KOHAbIPFbIHbIH, KbI3MET €Ty Mep3imiH eaayip
YNIFaNTyFa MyMKiHAIK Bepesi.

2019 Kbinbl 6i3 copbuMANbIK-AecopbuMANbIK bafaHAbl KanTamanay YliH TeMeH KbiCbiMAbl NOAUITUEH
beTTepiH nainganaHy bovbiHIA XyMbICTapabl anfalw 60/bIn *Kyprisyai *ocnapnan otbipmbi3. Kasipri TaHaa byn
CYpaKTap XKeTKisylwinepmeH wewinyae.

Hocnapnbl )KeHaey *KyMbicTapbl 60MbIHWA Koba ancbiHaa «AMMAK» KLC KbiameTkepnepi «batbic MbIHKYAbIK»
KeHiwwimeH bGipre ymbiC TOObIH KypAbl, ONapabl OKbITYAblH, OipiHWi Ke3eHi 2019 KbingblH, YWiHWI-TOPTIHLWI
TOKCaHbIHAA *OCNapAaHbIN OTbIp. HaTUKECIHAE WapanapablH, TONbIK KEWEHI AaibiHAANAAbI: YMbIMAACTbIPYLUbIbIK,
WhbIFbIHAAPAbI KO0, aTan anTcak, Kypan-CalmaHAbl KYMbIC aybiCbiMbl bacTanfaHfa AewiH AalbIHAQY; KbIAKY
WhbIFbIHAAPbIH XOt0; By3blNyNapabl, cana akaynapbiH 60abIpMay; OHAIPICTIH eH KOFapbl TUIMAINITIHE KON KETKi3y.

Alibone [lasnemusposa,
AlIMAK

AdepHoe obwjecmeso KaszaxcmaHa
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NAELLb UAEIO!

CHOBHbIM Bnaom geatenbHoct TOO «ATMMAK»

aBnsetca Aobblva M nepepaboTka ypaHa, 4To

[aET BO3MOXKHOCTb TOBAPULLECTBY NPON3BOAUTD

rotoByto npoaykumto — 30Y M COOTBETCTBEHHO,

noay4atb 406aBOYHYO CTOMMOCTb NPU peanusa-
LMK rOTOBOM NPOAYKLMK. ITO B CBOKO 0Yepesb, NOBbILIAET
aonrocpoyHyto ueHHocTb TOO «AlMAK. CnegoBaTtensHo,
CTabnnn3npoBaTb U yAy4WMUTb NPOM3BOACTBEHHbIE MOKa-
3aTenu B Ao6bIYE CbIPbS, @ TaKKe B MPOU3BOACTBE rOTOBOW
NPOAYKLMM - TaKylo ambuLMO3HYI0 3aa4y CTaBAT nepes
cobol cerogHs BefyLLMe CNeLManuncTbl Halero npeanpu-
ATnA.

CerogHs, pa3suTie HepexnnBoro NPoM3BOACTBA U BHe-
[ApeHune undpoBm3aumm ans nosbieHUS 3GPEKTUBHOCTM
cTout He Tonbko nepes TOO «AMMAK», HO 1 nepes apy-
rumun 30 «AO «HAK «KASATOMIPOM». Mbl cTapaemca
cobupatb ayywmne ymbl KOMNaHMK, YTObbI NONYYUTL 0O-
PaTHYIO CBA3b, BOB/IEYb KONET B OTKPbITYIO AUCKYCCUIO U
HaNTN ONTUMaNbHbIE PELIEHUNA ANA BCEX HANPABAEHMIA Ha-
Wero npeanpuaTa. 3a NOCAeAHWI rof, Ha NpeanpUATUN
chopmmpoBaHa KomaHZa u3 10 yenosek, npolegwmue
06y4YeHMe BHELUHUMM TPEHEPAMK - MAEPOB NPOEKTa (am-
OMLMO3HBIX M MONOAbIX), KOTOPbIE B CBOKO 0Yepesb nepe-
[aBanu OMbIT N 3HAHMA BCEM COTPYAHUKAM NPeANPUATHA.
CBOMMM CUNaMK HaMM Bb1no 06y4YeHO - 337 COTPYAHUKOB.
CeroaHs, 31 10 YyenoBeK B JOMNONHEHWE K CBOEM OCHOB-
HOWM paboTe, NCNONHAIOT PO/b OTBETCTBEHHbIX WL, 33 NPO-
M3BOACTBEHHYIO 3QDEKTUBHOCTb B CBOMX MOAPA3AENEHU-
AX.

Ha npegnpuatumn cdopmmpoBaHa cMcTeMa NPEMUPOBa-
HMA 33 noaayy, 3GpdeKT v aydylme uaen no MToram mecsa-
L3, KBapTana, rofa. 3a Kaxayto U3 NPUHATbIX UAEN aBTOPbI
Y}Ke NOyYnAn BO3HArpaxkaeHue.

— [NaBHbIM (AaKTOPOM 3KOHOMMYECKOFO M MPOW3BOA-
CTBEHHOTO POCTa KOMMAHUW ABAAIOTCA HE TEXHOMOMM
n 060pyL0BaHME, @ HAWWN COTPYAHWUKM, — FOBOPUT reHe-
pasibHbIA AnpekTop AnekcaHap AsaeeB. — Mbl LEHUM
TPYA, OTHOLEHMe K paboyemy MecTy, NPeaNoXKeHua W
naeun Hawux noaein. HeobxoaMmo BOBJEYEHUE KaXKAOMO
COTPYAHWKa NPeanpuATUA B NOAAYy NPeLsOXKEHNUN, Beap
MafeHbKMX Maen He ObiBaeT! Ha cerogHAWHWN AeHb Y
KaXAoro COTPYAHWKa eCTb OT/IMYHbINA cnocob 3apaboTatb
[LONOSIHUTENbHbIE AEHbIM — OTNPaBUTb CBOE HOBATOPCKOE
NPeANoXeHWe, MO0 3aKUHYTb 3aN0NHEeHHbIN BaaHK B cne-
LMaNbHbIA AWMK HAa MHPOPMALMOHHBIX CTeHAaX.- B nep-
BYIO oyepedb Mbl AOMKHbI CTPEMUTLCA K KaUeCTBEHHOMY
YNIYULIEHMWIO NPOLLECCOB.

— BbInonHAA CBOK exeaHEeBHYH pPaboTy, COTPyAHM-
KM O30T MHTEPECHblE MAEN WU NPeasiOKEeHUA, 3a4acTyo
[aXe He COBCEM OCO3HABaA MX 3HAYMMOCTb M BAKHOCTb
[NA NOBbILWEHNA NPOU3BOACTBEHHON 3QPEKTUBHOCTM Ha-
npasneHna NpeanpuATAA, — CYUTAET AWMPEKTOP PYAHMKA
HaHcyrypos [aypeH. — OnbIT NOKa3bIBAET, YTO KAaYecTBO
YCOBEPLUEHCTBOBAHMIN 3aBUCUT OT MHULMATUBLI PALOBbIX
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TO GIVE AN IDEA!

he main activity of LLP «APPAK» is the

extraction and processing of uranium, which

allows the Partnership to produce finished

products - the uranium oxide and, accordingly,

receive added value when selling finished
products. Therefore, in turn, increases the long-term
value of LLP «APPAK». However, to stabilize and
improve production performance in the extraction
of raw materials, as well as in the production
of finished products, such an ambitious task set
today by leading experts of our company.

Today, the development of lean manufactu-
ring and the introduction of digitalization to
increase efficiency are facing not only LLP «APPAKY,
but also other subsidiaries and affiliates of «JSC
NAK KAZATOMPROM». We try to collect the best
minds of the company in order to get feedback,
engage our colleagues in an open discussion and
find the best solutions for all areas of our company.
Over the past year, the company has formed a team
of 10 people who have been trained by external
trainers such as project leaders (ambitious and
young), who in turn passed on experience and
knowledge to all employees of the company. Also,
we trained 337 employees. Today, these 10 people,
in addition to their main job, play the role of res-
ponsible persons for production efficiency in
their units.

The company has a system of bonuses for
submission, effect and the best ideas for the month,
quarter, and year. For each of the accepted ideas,
the authors have already received a reward.

— «The main factor in the economic and production
growth of the company is not the technology and
equipment, but our employees,» - says Alexander
Avdeev, Director General. - We value work,
attitude to the workplace, suggestions and ideas
of our people. It is necessary to involve every em-
ployee of the company in the submission of pro-
posals, because there are no small ideas! Today,
each employee has a great way to earn extra
money: send your innovative proposal, or throw the
completed form in a special box on the infor-
mation stands. — First of all, we should strive for
quality improvement processes.

—«In carrying out their daily work, employees give
interesting ideas and suggestions, often without
even realizing their importance and importance in
directing the production efficiency of the enter-
prise,» — said Zhansugurov Dauren, Mine Director. -
Experience shows that the quality of improvements
depends on the initiative of ordinary employees,
who are well aware of their narrow area and
find even small opportunities for improvement,

COTPYAHUKOB, KOTOPbIE XOPOLIO 3HAKT CBOK Y3Kyl 06-
NACTb U HAXOAAT AAXKe MeJIKMe BO3MOXKHOCTU ANA yayJlle-
HUM, He MeHbLLe, YeM OT 60/1ee MaCLUTabHbIX U3MEHEHWA,
NPOBOAMMbIX BbILECTOAWMMM paboTHMKamu. Konoccanb-
HblI NOTEHLMAN ANA COBEPLIEHCTBOBAHMA ONepPaLMOHHOM
3QPEKTUBHOCTM CYLLECTBYET BO MHOTMX Ka3aXCTaHCKMX
NPOMbILAEHHBIX KOMNAHWAX, U MMEHHO bnarogapa au-
LEPCKMM KauyecTBaM COTPYLHWKOB CPEeLHEro M HU3LWero
3BEHa «PaLMOHANM3aTOPCKMEY NPEeaNoKeHna MoryT 3¢-
GEeKTMBHO peann3oBaTbCA. YyacTme B TaKMX KOPNOpaTMB-
HbIX NPOEKTaX, Kak dopym «IddEKTUBHbIX MAEN», KOTO-
Pbiii NPOXOAMA B AHBAPE, BbIN OTINYHBIM MOTUBUPYHOLLMM
CTUMynoM pna byaywiero. Mbl BUAMM, YTO HAC C/IbIWAT U
LeHAT. Hawu naen BaKHbl He TOMbKO ANA NPeanpuaTUs,
HO W ANA BCEM KomnaHuM. Haw cotpygHuk — OcTaneHko
Esrenuni, anektpomexaHuk YIMMP yyacTBOBan B HOMMHA-
umn «/liogm nepemer». OH aKTUBHO NpoasuraeT uaeu be-
PEeXAMBOro NPOM3BOACTBA HAa Hallem NpeanpuATUM, Npo-
BOAMT BHYTPEHHME 0byYeHuA.

Yrto rosoput cTatncTMKa? 3a 2018 rog - 6bI10 NogaHo
150 paupnoHanbHbIX NpeanoxeHni. U3 Hux, 10 npoekTos
UMENN KaYeCTBEHHbIN M IKOHOMUYECKUI 3QDEKT. Takxe
HAYaToO BBEAEHME NMPOEKTOB N0 BepexnnBomy NpounsBoa-
CTBY: «CHMXEHWE HOPMbl aMMMUAYHOW CEUTPbI», KONTK-
MU3aLMA NPOLIECCa OCAKAEHUAY, «CKNaL 06MEHHOro GoH-
D@ PYYHbIX UHCTPYMEHTOBY.

Momumo 3toro, 3a 2018 rog Ha npegnpuaTM bbiau
npoBeseHbl N1abOPaTOpHbIE U OMbITHO-MPOMBbILLIEHHbIE
UCNbITAaHWA NO WCMONb30BAHMIO aMMMAYHOW BOAbl. bbin
nonyyeH M craHgapta CT HAK 02-2017 npAmbIM OCa-
JleHnemMm aMmMUayHoM BooN. Mcnosb3oBaHMe aMMUaYHOM
BOZbl BMECTO KayCTUYECKOW Coabl AR HEUTPaAU3aLmMm 13-
ObITOYHOW KUCNOTHOCTM MO3BOINAO Y¥KE CIKOHOMMTb MO-
pAagKa 55,5 maH. TeHre 3a 2018 roa.

B pamKax MHHOBALMOHHOM aesTenbHocTM B 2018 roay
snepsble cpean 430 AO «HAK» KASATOMIPOM» 6binn
npoBeAeHbl pPaboTbl Mo UCNoab3oBaHMIo anctos MHA ans
¢yTepoBkn konoHH CHK. [laHHOe meponpuATMe No3BoNs-
€T 3HAYUTENbHO NPOAAUTL CPOK CNYXbbl OCHOBHOMO 060-
pyLoBaHwMA.

B 2019 rogy, mbl ogHMMM U3 NEPBbIX NJAAHMPYEM Npo-
BOAMTb paboTbl No ucnonb3oBanuto auctos MHA ana dy-
TepoBKM KonoHH CAK. Ha gaHHbI MOMEHT 3TU BONPOCHI C
MocTaBLWmKamu.

XoTenoch Obl ewwe oTMETUTb, YTO COTPYAHUKKM TOO «All-
MAK» cOBMECTHO C pYAHUKOM «3anafHbiii MbIHKYAYK» B
pamKax NPOEKTa MO NAaHOBbIM PEMOHTaM (cuctema TPM)
cobpanu pabouyto rpynny, NEPBbI 3Tan 0by4YeHns, KoTo-
pOoro NAaHUpyeTCcA NPOXOAUTb B TPETbEM-YETBEPTOM KBap-
Tane 2019 ropa. B pesynbrate byaer paspabotaH Lesbii
KOMNNEKC MePONpPUATUIA: YCTPAHEHWE OPraHU3aLMOHHDIX
noTepb, @ UMEHHO NMOArOTOBKA MHCTPYMEHTA 4O Hayasa
paboueit CMeHbl, YCTpaHeHWe NOTEPb HA NEPEMELLEHME,
UCKAKOYUTb NONOMKM, AedeKTbl KAUECTBA, a TaKXKe JOCTUYb
CaMoii BbICOKOW 3GPEKTUBHOCTM NPOM3BOACTBA.

Aiibone fJasnemusposa,
AlMAK

AdepHoe obwecmso KazaxcmaHa

not less than on larger changes carried out by
higher-level employees. The enormous potential
for improving operational efficiency exists in many
Kazakhstan’s industrial companies, and it is thanks
to the leadership qualities of middle and lower-level
employees that rationalization proposals can be
effectively realized. Participation in such corporate
projects as the Effective Ideas Forum, which was
held in January, is an excellent motivating incentive -
for the future. We see that we are heard and app-
reciated. Our ideas are important not only for the
enterprise, but also for the entire company. Our
employee - Ostapenko Yeugeniy, the electrician
of UPPR participated in the nomination «People of
Changes». He actively promotes the ideas of lean
manufacturing in our company, and conducts inter-
nal training.

What does the statistics say? In 2018, 150 rational
proposals were submitted. 10 of these projects
had a qualitative and economic effect. The intro-
duction of projects on lean production has also
begun: «a decrease in the rate of ammonium
nitrate», «optimization of the deposition processy,
and «a warehouse for the exchange of hand tools».

In addition, in 2018, the company conducted
laboratory and pilot tests on the use of ammonia
water. The direct deposition of ammonia water
was obtained by the standard GP ST NAK 02-2017.
The use of ammonia water instead of caustic
soda to neutralize excess acidity has already saved
about 55.5 million tenge for 2018.

As part of innovation activities, in 2018, for the
first time, among the subsidiaries and affiliates of
JSC «NAK «KAZATOMPROM», works were carried
out on the use of low pressure polyethylene
sheets for lining the sorption pressure columns. This
event can significantly extend the life of the main
equipment.

In 2019, we are among the first who plan to carry
out work on the use of low pressure polyethy-
lene sheets for lining sorption pressure columns.
At the moment, these issues are being solved with
the Suppliers.

| would also like to note that the employees of
LLP «APPAK» together with the West Mynkuduk
mine within the project on planned repairs
(TPM system) gathered a working group, the first
stage of training, which is planned to be held
in the third or fourth quarter of 2019. As a result,
a whole range of measures will be developed: eli-
mination of organizational losses, namely prepa-
ration of the tool before the start of the work
shift, elimination of loss to move, elimination of
breakages, quality defects, and also achievement
of the highest production efficiency.

Ibope Davletyarova,
APPAK
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PAK KAYINCI3 OKLIAYNAY

acTaHy alMaKTapblH aHbIKTay oHE PaAMOaAKTUBTI KOHE YAbl 3aTTapAblH TapanybliH LIeKTey

re03KONOrMAHbIH, 06acTbl TancbipmanapblHbIH, bipi ekeHairi benrini. OHAIPICTIK KacinopblHAAPAa OCbIH-

[al ynbl 3aTTap KangplkTap TypiHAE YAKeH Kenemae navga 6onagdpl. Kpuctanabik MaccuBTep Kayincis

CaKTay OpblHAApPbIHbIH, bipi 60nbin Tabbinagbl, Gipak onapapl 3eptrey TepeH OypfbinayablH, YAKeH

WbIFbIHAAPbIH  Tanan eTeai. [ereHMeH, TepeHAIKTeri KypblAbiMAbl 3epTTeyaiH,  reodusmKanbik,
9AjCTepiH KONAaHyAa YHFbIManap CaHblH eaayip asanTyfa 6onagbl. Ocbl MaKcaTTa reonornanblk aknapaTka
COMKeC HaKTbl ManimeTi 6ap eH TMiIMAi reodusmKanblik agicTepai aHbiKkTay KaxeT. KP M «leodusmnkanbik 3ept-
Teynep MHCTUTYTbI» PMK ASXA-MeH TeXHWKaNblK bIHTbIMAKTaCTbIK LeHbepiHae «PagnoakTMBTI KangplKTapabl
CaKTay OpHbl 0OBEKTINEPI YILIH bIKTUMAN y4acKenepai 3epTTey» *KobacbIHbIH bipiHLLI Ke3eHiH asKTadb!.

byn 3eptreynepaiH e3ekTiniri, eH angpimeH, KasakctaHga PAK Kayincis oKwaynay macenenepiH wewyai
Tanan eTeTiH YATTbIK aTOM 3HepreTMKacblH [AaMbITyMeH 6aiinaHbiCTbl. MKocnapnaHbin OTbipFaH capantay
Konaa 6ap yHFbIManapabl NanaanaHy apKblabl TEPEHAIKTE KPUCTANAbIK MAaCcCUBTEPAI reodu3nKanblK aaicTepmMeH
3epTTey MYMKiHAiriH 6Gafanayfa MyMKiHAIK ©Oepeni. Kasipri yaKbiTTa MNOAMIOHHbIH, APXMBTLIK MaTepuan-
[JapbIHbIH, KJHE KaHa AepekTepaiH HerisiHae [ereneH TayblHbIH WETKi KafblHAA FPAHUTOMATAP MACCUBIHAE
OpHanackaH «lereneH» 6anama yyackeci bovbiHILIA aKNapaTTbIK Pecypc Kypblayaa.

BipiHwWwi KeseHae «PaaMOaKTUBTI KangplKTap YWiH Kayincisgik epexenepi MeH HOpPManapbl» YATTbIK OKy ce-
MUWHApbl OTKIi3iNgi, OfaH reodusnKa, reo3KONOTMUA, TE0NOMMA KIHEe PaAMaLMANbIK Kayinci3dik cananapbiHaH
30 mamaH KatbicTbl. CemuHapaa A3XA Kayinci3gik cTaHZApTTapbl, reonoruanbik Kemy 6oMbiHWA 6afgap-
Namanapabl AanblHAQY YLWiH SPEKeTTep KOCMmapbl, reoNornaablK KoMy OObeKTiH OpHanacTbipy YWiH NalbIKTbI
anaHAabl TaHAAy MPOLECi, 3KONOMMANbIK ocephi OaranayaplH HErisri  TYXKblpbiIMAAManapbl, PaLMOaKTUBTI
KanablKTapApl Kemy bafmapnamacbiH 6ackapy Cekingi cypaktap KapacTblpbingpl. bi3giH, yATTbIK OKy ceMMHa-
PbIMbI3fa KenTereH MamaHAapAblH, KaTbiCybl TabbICTbIH, Benrici 60bIn TabblNaTbIHAbIFbI CO3CI3.

Keneci keseHae CCIM TeppuTOpUACBIHAA KPUCTANAblK MACCUBTIH NeTPOPU3MKANbIK, MUHEPANOTUANDIK
JKOHE reoXMMMANbIK, KYpbIAbIMABIK NapameTpnepiH 3epTrey OOMbIHWA Aana  KYMbICTapbIH  KYpPrisy
JocnapnaHbin oTblp. bonawak 3eptreynep PAK OKlaynayaplH KepacTbl OOBEKTINEPIH Kacay YWiH Kpuc-
TanAblK MaccuBTepAi 6aFanayablH CEHIMAINIMH apTTbIPaTbiH TEXHONOTUANAPALI AAMbITYAbl KAPACTbIPAAbI.

Ynau Neubaes,
r3u

BE30MACHASA
M30NALMA PAO

aK M3BECTHO, K OAHWM M3 TNABHbIX 3a4ay reo-
9KONOrMM OTHOCATCA BbIABNEHME YYACTKOB 3a-
TPA3HEHWA WM OrpaHUYEHWE PaCnpPOCTPAHEHMA
PAAMOAKTUBHBIX M TOKCUYECKMX BeLLecTs. B Hau-
DonblUMX KONMYECTBAX 3TW BPEAHbIE BELLECTBA
B BMZAE OTXOA40B 0Opa3ytoTcA Ha NPOM.NPEANPUATUAX.
Hanbonee 6e30nacHbIMM XpaHUAULLAMM ABNAIOTCA TaK
Ha3blBaeMble KPUCTANIMYECKME MACCUBDI, HO WX U3y4e-
HMe TpebyeT 6onblIMX 3aTpaT Ha raybokoe BypeHue.
OfZHaKo, Mpy UCNoab30BaHMM reodU3nYeCcKMX METOAO0B
M3y4eHua ryOUHHOTO CTPOEHUA - KOIMYECTBO CKBAXKMH
MOYXHO CyLLLeCTBEHHO COKPaTUTb. [na aToro Heobxoau-
MO onpegenuTb Hanbonee feincTBeHHble reopusmnye-
CKMe METOApl, Hecylme A0CTOBEPHYI0 MHPOPMaLMIO,
COMOCTaBMMYHO C re0NOTMYECKON. TaK, B paMKaXx TeXHU-
yeckoro coTpyaHmyectsa ¢ MATATS, PITl « MHCTUTYT reo-
dun3nueckmx uccnegosanuiny M3 PK 3aBepwun | 3tan
npoekTa «MccnefoBaHWe MOTEHLMANbHBIX Y4YaCTKOB
AN 06BEKTOB XPAHUAMLLA PALMOAKTUBHBIX OTXOA0BY.
AKTyanbHOCTb 3TUX WCCNeA0BaHUWA CBA3aHa, npe-
e Bcero, ¢ passutvem B KasaxctaHe HaLMOHaNbHOM
aTOMHOW 3HEpPreTkK, Tpedylolen peleHns npobnem
6e3onacHom usonauum PAQ. MnaHupyemblit aHanu3 no-
3BO/IUT OLLEHUTb BO3MOXHOCTb M3yYeHMUA KpUCTaNInye-

AdepHoe obwjecmeso KaszaxcmaHa

SAFE ISOLATION OF
RADIOACTIVE WASTE

s you know, one of the main tasks of geo-

ecology is to identify areas of pollution and

limit the spread of radioactive and toxic

substances. The most of these harmful

substances in the form of waste are
formed in industrial plants. The safest storages are
the so-called crystal arrays, but their study has a high
cost for deep drilling. However, it is possible to
significantly reduce the number of wells by using
geophysical methods to study the deep structure.
In order to do this, it is necessary to determine the
most effective geophysical methods that carry
reliable information. Thus, within the framework
of technical cooperation between the IAEA, the
Institute of Geophysical Research RSE, and the
Ministry of Energy of Kazakhstan, there was comp-
leted the first stage of the project «investigation of
potential sites for radioactive waste storage facili-
ties».

The relevance of these studies is associated
primarily with the development of the national
atomic energy in Kazakhstan which requires
solutions of the problems of the safe isolation of
radioactive waste. The planned analysis will allow
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CKMX MAcCMBOB reopu3nMyeckuMm MeTogamMmn Ha rybu-
He, UCNONb3yA YKe MMEeIOLLMECa CKBaXKMHbI. Ha ocHoBe
apXMBHbIX MATEPMANOB MOAUIOHA M HOBbIX AAHHbIX, B
HacToAwwee Bpemsa, GpopmupyeTca MHPOPMALMOHHDIV
pecypc no anbTepHAaTUBHOMY y4acTKy «[lereneH», pac-
NONOXKEeHHOMY Ha nepudepuintHomn Yactv rop «lerenex»
B MaccuBe rpaHMTONOB.

Ha nepsom 3tane 6bln NpoBefeH HALMOHAMbHBIN
yuebHbIN cemuHap «[paBuna n Hopmbl He3onacHoCTH
ANA PaAMOAKTUBHbBIX OTXOL0B», KOTOPbIA MOCETUAM
okono 30 cneupanncToB B 0bnactu reopusmkm, reo-
9KONOTMK, TeONOMMK U PaSMaLMOHHON Be3onacHoCTy.
Ha cemunHape 6blan OCBeLLEHbl TakMe BOMPOCHI Kak:
cTaHAapTbl 6e3onacHocTn MATATI, nnaH AeNCTBUI ans
pa3paboTkM NpPorpammbl MO re0s0rMYECKOMY 3aXOpo-
HEHWI0, Npouecc Bblbopa NoaxoaALLeN NAOWALKN ANA
pasmelleHna 06beKkTa reonorMyeckoro 3aXOPOHEHMA,
OCHOBHble KOHLENUMM ANA OLEHKM 3KO.BO3LEMCTBYUSA,
ynpaB/ieHne nporpammont 3axopoHenusa PAQ. dakro-
pam ycnexa ansetca, 6e3ycnoBHO, BOBNEYEHME 3HAYM-
TENIbHOTO KOJIMYECTBa CNEeLyaAnNCTOB, MOCETUBLUMX HaLl
HALMOHaNbHbIN Y4ebHbIN ceMUHaP.

Ha nocneaytowem atane nnaHupyeTca NpoBecTy no-
neBble paboTbl N0 U3y4YEHUIO NETPODUINYECKMX, MUHE-
PANIOrMYECKMX U TEOXMMMUYECKMX NMAPaMETPOB, a TaKke
CTPYKTYPHbIX MapamMeTpPoB KPUCTAIMYECKOrO MaccuBa
Ha Tepputopun CUM. byaywwme nccnegosaHusa npeayc-
MaTpUBAIOT PA3BUTME TEXHONOTWI, MOBbLIWAOLWMX [0-
CTOBEPHOCTb OLLEHKM KPUCTANNIMYECKMX MAcCMBOB ANA
CO34aHu1A NoA3eMHbIX 06BbEKTOB 13onsaLUmmM PAQ.

Ynax UNaubaes,
urn
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the assessment of the possibility of studying crystal
arrays by geophysical methods at depth using
existing wells. On the basis of the archival materials
and new data of the landfill, an information resource
is being formed on the alternative Degelen site that
is located on the peripheral part of the Degelen
Mountains in an array of granitoids.

At the first stage, a national training seminar
«Rules and Standards of Safety of Radioactive
Waste» was held which was attended by about 30
specialists in the field of geophysics, geo-ecology,
geology and radiation safety. The seminar covered
such issues as IAEA safety standards, an action
plan for the development of a geological dispo-
sal program, a process to select a suitable site
for a geological disposal facility, basic concepts
for environmental impact assessment, and mana-
gement of a radioactive waste disposal program.
Certainly, the success factors include the
involvement of a significant number of specialists
who attended our national training seminar.

At the next stage, it is planned to carry out field
work on the study of petrophysical, mineralogical
and geochemical parameters as well as the
structural parameters of the crystalline massif
in the territory of Semipalatinsk Test Side. Future
research involves the development of technolo-
gies that increase the reliability of the assessment
of crystal arrays in order to create underground
objects for isolation of radioactive waste.

Ulan Igibayev,
IGR

AdepHoe obwecmso KazaxcmaHa

XPOHUKA

15 HaypbI3
Bec }binga Tonbik uudpneHaipy

KasakctaH 6ec bl iWiHAoe sHepreTu-
Ka Ko9He KollafaH OpTaHbl KOpfay cana-
napblH  ToNbIK  umbpneHaipy  6oWbiHWA
6afaapnamaHbl Ky3ere acblpyabl ocnapaan
OTblp. byn ynTTbIK 3KOHOMMKafa LwWweTenaik
MHBecTOp/iapapl TapTyfa [Aa KemekTecegi
pen manimaeni PK SHepretMka MUHWUCTPI
K.Bo3bimbaes, IHS Markit KomnaHuacbimeH
XbloCcTOHAA ylhbimaacTbipbiifaH CERAWeek
cananblK KoHdpepeHUMACbIHAAFbI HaaHAaa-
MacbiHAA. KasaKcTaH DHepretMka MUHUCTPI
K. Bbo3bimbaeB uubpneHaipy KemipcyTeriH
OHAipyAi faHa emec, COHbIMEH KaTap ypaH
OeHAipy, MyHah MeH rasfpl TacbiMasnga-
YAbl, 3/71EKTP 3HEepruAcblH TapaTyabl A3
KaMTUTbIHABIFbIH aTan eTTi. Kasip KasakcTaH
JHepreTMka MUHUCTPAIN anablHAQ YATTbIK,
SKONOTUANBIK KOAEKCTI KaHApTy Tancblp-
Macbl Typ. ©O3repTynep eH >KaKCbl Kon
YKETiMAj TeXHONOrnAnapabl TapTy XONbIMeH
KOpLUafaH opTaFfa TYCETiH 3aKbiMAbl a3anTy-
Abl KapacTbipaTbiH 6onaabl.

TACC

20 HaypbI3
KP ¥A0 »ko6acbliHblH, C3TTi icKe acbipy
12 Haypbi3 KyHi ActaHaga KP sHepreTuka
BuLe-MUHUCTPI C.ECIMXaHOBTbIH, TEpaFablfbl-
meH KP-HOa 3epTTey peakTopnapblH KOHBEp-
cuanay kaHe MKBY ot 6oWbiHWA Koopau-
HaUMANbIK Ke3gecy oTTi. Tankblnayra AKLU
JHepreTrka MUHUCTPAIr AAPONbIK Kayincisaik
6oWMbIHLWA YATTbIK SKIMLWINIriHIH, A4PONbIK, Ma-
Tepuangapapl Kot  b6enimiHiH,  AMpeKTopbI
C.Pokkep, KoHBepcua GoWibIHWA ODUCTIH, aun-
pekTopbl K.JlaHaepc aHe KP ¥AO 6ac gupek-
Topbl 3.baTbipbeKkoB KaTbICTbl. TapanTtap cay-
neneHAipy GOMbIHLIA YKYPFi3iNin »KaTKaH XKy-
MbICTapApblIH, CaTTiNIriH aTan eTTi. Kesaecy Ko-
pbITbIHABINAPbI 60MbIHWA UMP peakTopbIHbIH,
coynenengipinreH MBY-OTbIHbIH CYMbINTY XKo-
He aKbIpfbl KO WMHHOBALUMA/BIK TEXHOMO-
TMACBIH ¥Kacay OOWbIHLIA 3epTTey MKYMbICbIH
FKyprisy 60MblHLWA Wewim KabbingaHapl.
KP ¥50

27 HaypbI3
A3XA cemuHapnapbl
2020-2025 kK. apanbiFbiHaa ADXA TeXHU-
Ka/blK bIHTbIMAKTACTbIKTbIH, « KopLuafaH opTa
paavaumAnbIK, MOHWUTOPUHIIHIH, aiMaKTafbl
NOTEHLMANbIH KYLIEWTY» aTTbl ipi aWMaKTbIK,
»obacblH HacTay ocnapnaHbin oTbip. HKo-
6aHbl iCKe acblpyfa QJalblHAbIK Maceneci
BeHa KanacbiHaa KP ¥AO KbiameTKepaepiHiH,
6enceHai KaTbiCybIMeH BTKEH XanblKapasblK,
ceMuHapaa KapacTbipbingbl.  CemuHapfa
20 acTam memnekeTTiH, eKinaepi KaTbICTbl.
Ke3sgecyaiH 6acTbl ekniHi }obaHbl icKe acbl-
pY KON KapTacblH AalblHAAyFa HaFbITTangpl,
oba OTiHIMIH YKOHE OHbIH, KYMbIC Xocna-
PbIH TaNKblNay aHe anAblH ana KypacTblipy
KYprising,i.
KP ¥A0

XPOHUKA

15 mapra
NonHas unédposusauma 3a naTb net
KasaxctaH nnaHupyeT B TeyeHwe NATU
NeT peanusoBaTb Nporpammy Mo MOAHOWM
uMdpoBM3aLUM SHEPTreTUKN U chepbl OX-
paHbl OKpyXatolwen cpeabl. ITO NOMOXKeT
B TOM 4yucne npusaeyb UHOCTPAHHbIE WH-
BECTMLUMU B HALMOHA/NIbHYIO 3KOHOMMKY,
CKazan MUHUCTP 3HepreTMKM KasaxcraHa
K.bo3ymbaes, BbiCTynas Ha OTpacnesoi
KoHdepeHumn CERAWeek, opraHusoBaH-
Hol KomnaHueh |HS Markit B XbtocTo-
He. MuHuctp 3sHepretukn KasaxcTtaHa
K.bo3symbaes otmeTn, 4yto undposunsauus
KOCHETCA He To/bKo A06bluM yrneBoaopo-
[0B, HO U A06bluM ypaHa, a TaKKe TpaHC-
nopTUpoBKM HedTH 1 rasa, nepesaym anek-
TposHeprun. Celyac nepes MuHaHepro
KasaxcTaHa cTouT 3aga4a 06HOBUTb HaLuuo-
HaNbHbIN 3KONOTMYECKMI KogeKc. M3ameHe-
HuA ByayT npesycmaTpmBaTbh YMeHbLUEHWe
ywepba ana oKkpyrKatowen cpeabl NyTém
npuBaeYEHUA Hannyylen OOCTYMHOMU Tex-
Ho/OTUMN.
TACC

20 mapra
YcnewHasn peanusauyma npoekra HAL, PK

MNop npeacepatensctBom Buue-muHUCTpa
aHepreTnkn PK C.EcumxaHosa 12 mapta B
AcTaHe npoLna KoopAUHaLMOHHAA BCTpeya
Nno KOHBEPCUU WCCNeAOoBaTENbCKUX peak-
TopoB U yTunmsaumm BOY B PK. B 06cCyx-
OEHUU NPUHANKW yYacTMe AUPEKTOp OTaena
no yAaneHuto AagepHbIXx maTepuanos Hau,.
ALMUHUCTPALLMM NO AAepHOM BesonacHoCTH
MwuHucTtepctea sHepreTukn CLUA C.Pokkep,
anpektop odpuca no KoHsepcumn K.JlaHaepc
u reH.gupekTop HAL, PK 3.baTbipbekos. CTo-
POHbI OTMETUAN YCMEeLWHOCTb NPOBOAUMBIX
paboT no obnyyeHuro. Mo ntoram BCTpeun
6b110 NPUHATO peLleHne 0 NPOBEAEHUN UC-
cnepoBaTenbckon paboTtbl No paspaboTke
WHHOBALMOHHOM TexHonorum pasbasnexHusa
M OKOHYaTeNIbHOW yTUAN3aL MK 061y4EHHOTO
BOY-tonnaunsa peaktopa UIP.

HALY PK

27 mapra
CemuHapbl MATATD

B nepwog, 2020-2025 rr. nnaHupyeTca K 3a-
NYCKY KPYMHbIA PErMOHaNbHbIM NPOEKT TEXHW-
yeckoro cotpyaHuyectsa MATATI ¢ paboumm
HasBaHWeMm «YcuieHve NnoTeHuMana paguaum-
OHHOrO MOHWTOPUWHIA OKPY}KatoLen cpeapl B
pervoHe». Bonpoc noarotoBku K peanvsauum
npoekta Bbln PacCMOTPEH Ha MexayHapos-
HOM ceMuHape B BeHe npu akTMBHOM y4acTum
cotpyaHukos HAL, PK. YyacTHMKamm cemmHa-
pa cTanu npeacrasutenn bonee 20-T cTpaH.
OCHOBHOM aKUeHT BCTpeun Obin HanpasneH
Ha pa3paboTKy [OPOKHON KapTbl 418 peanu-
3aUMKM NpOeKTa, NpoBeAeHO obcyxaeHve U
npeagapuTtensHoe  GOpMUMPOBaHME  3asBKU
NPOEKTa 1 pa3paboTku ero paboyero naaHa.

HAL PK

CHRONICLE

March 15
Full digitalization in five years
Kazakhstan plans to implement a
program for the full digitalization of
energy and environmental protection
within five years. This will also help
attract foreign investment in the national
economy, - said Kazakhstan’s Minister
of Energy, K.Bozumbayev at the sectoral
conference  CERAWeek organized by
IHS Markit in Houston. Kazakhstan’s
Minister of Energy, K. Bozumbayev, noted
that digitalization will affect not only
hydrocarbon production, but also uranium
production as well as the transportation
of oil and gas and the transmission of
electricity. Now the Ministry of Energy
of Kazakhstan faces the task of updating
the national environmental code. The
changes will involve the reduction of the
damage to the environment by leveraging
the best available technology.
TASS

March 20
Successful implementation
of the NNC RK project

On March 12, there was held a coordina-
tion meeting in Astana on the conversion
of research reactors and HEU utilization
in the RK under the chairmanship of the
Vice Minister of Energy of the Republic of
Kazakhstan, SYessimkhanov. The discussion
was attended by S.Rokker, a Director of the
Nuclear Materials Removal Department of the
National Nuclear Security Administration of the
US Department of Energy, K.Landers, a Director
of the Conversion Office, and E.Batyrbekov, a
Director General of the NNC RK. The parties
noted the success of the work on irradiation.
Following the meeting, it was decided to
conduct research work on the development
of innovative dilution technology and final
disposal of irradiated HEU-fuel at IGR reactor.

NNC RK

March 27
IAEA workshops

In the period 2020-2025, it is planned to
launch a major regional technical cooperation
project of the IAEA with the working title
«Strengthening the potential of radiation
monitoring of the environment in the
region». The issue of preparation for the
project implementation was considered
at an international seminar in Vienna with
the active participation of the NNC RK staff.
The participants of the seminar included
representatives of more than 20 countries.
The main focus of the meeting was the
development of a roadmap for the project,
a discussion and preliminary formation of
the project application and the development
of its work plan.

NNC RK
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CEH KIMCIH, MATUCTP?

AKnaH aiiblHbIH opTacbiHAa YNbi meTannypruanbik 3aybiTbiHbiH, Kepme-aknapatTbiK OpTanbiFbiHAA
agam Ken 6ongbl. OfaH ceben 6GonfaH 3aybIT YyWiH MaHbi3Abl wapa. Ocbl KyHi «OcKemeH»
XanblkapanbiK Kofapbl TEXHUKANbIK MeKTebiHiH, TYHFbIW TyNeKTepi Maructp AUNAOMAapbiHA
ne 6onapl.

MaHmusanap, monkynap, Keweai cmydeHmmep...

apafa 3ayblT 6aCWbINbIFbIHBIK, YHUBEPCUTETTIH, OKYTbIWbIAbIK-NPOGECCOPAbIK, KYPAaMbIHbIH,
BAK ekingepi *aHe ocbl mekTenTe Bakanasp Hafmapnamacbl 6OMbIHILA OKbIN KATKAH CTYAEHT-
Tep KaTbICTbl.
«OcKemeH» XanblKapanblK KOfapbl TeXHMKaNblK MeKTebi 2017 KbinfAblH KeKTemiHae
KYPbInAbl, OHbIH, MakcaTtTapbiHbiH bipi — [.Cepikb6aes atbiHaafbl LUKMTY 6a3acbiHaa «YM3»
AK ywiH mamaHaap ganbiHaay. OHAa ToFbI3 CTYAEHT b6inim anabl. OnapAabiH, cerisi YM3 KbiameTkepaepi.

— EKi *bin 6ypblH YM3 ywiH mamaHaap AalbiHaay 60WMbIHLWA KYMbICTbI 6acTail oTbipbin, 6i3 6yn ma-
CeNeHiH KypAeniniriH ToNbiFbIMeH TYCiHAIK, cebebi memnekeTimisge ocCbiHAAN KacinopbliHAap OeliHi
OoMblHWa Kagpnap pAanbiHaay OoMbiHWA 6inim  bepy 6afgapnamanapbl Kok. Herisri  eHpipictep
KAXKETTINIKTepiH Kypy OoWblHIIA BipNeCKEH KYMbIC, OKY OCMapnapblH Kacay, KaxeTTi b6inim b6epe ana-
TbIH BiNiKTiNIri Kofapbl MamaHAapAbl i34ey — OCbiHbIH 6api marucTpaepaid, 6yriHri TabbiCbIHbIH, CEHIMA
ipreTacbiHa anHangbl, — [.Cepikbaes atbiHaafbl LUKMTY npopekTopbl Haabipa KoHypbaesa aTan eTTi.

«OCcKeMeH» XanblKapanblK KOfapbl TEXHMKaNblk MeKTebi 60c Kepae naiga 6onfaH KOK. OHbIH
KYPblNyblHa 3aybIT NEH YHWBEPCUTETTIH, Xbingap 60Mbl 6ipneckeH Kypaeni aHe MyKMAT KYMbICbl anfbl-
wapT 6onabl.

— 3aybiT NEeH YHWBEPCUTETTIH, bIHTbIMAKTACTbIFbIHbIH, Tapuxbl 2000 Kblabl 6acTangbl, OCbl bljbl
BHAIpICTE «XMMMUA, MEeTaNNyprua xaHe HaibiTy» KadpeapacbiHbiH Guananbl awbingbl. Puanan ctypeHTTEp-
re Toxipubenik 6inim anyfa KoHe OHAIPICTE MalUbIKTaHyFa MYMKiHAIK Oepai. Kasip, bIHTbIMAKTACTbIKTbIH,
KaHa Ke3eHiHAe Kas3aKcTaH aToM eHepkacibi KacinopbiHAApbl YWiH MamMaHAap AanbiHAay OafbliTbiH
aNfaH Xofapbl TEXHUKANbIK MEKTEN KYPbINAbI, - Aedi XaNblKkapanblK }KOFapbl TEXHUKANbIK MEKTENTiH npodec-
copbl bopuc CbipHes.

OKy 6apeicel...

Bip *KapbIM XKbINAbIK OKY iWiHAE MAaruCTpaep e3re CTYAEHTTEpP CeKingi
NeKuMANap TbiHAaAbl, 6aKblNAY KYMbICTAPbIH XKa3/bl, CbIHAKTap MEH EM-
TUXaHZap Tancoipabl. OnapabiH, e3re CTYAEHTTEPAEH albipMaLLbINbIFbI
eHAipicteH Kon y3bei okyma. Jlekumanapabl  [.Cepikbaes
atbiHaasbl LUKMTY oKpbITywbinapsl FaHa emec, H.3. baymaH aTblHAafbl
MMTY, «MWOU» ¥YaTTbIK 3epTTey AAPONbIK  YHUBEPCUTETIHEH
oHe Pecenpid 6acka pa 6eliHAi Kofapbl OKY OPbIHAAPbIHAH
WaKbIpbIAfaH AOLEHTTEP MEH fblNbIM KaHAMAATTApPbl OKblabl. CTy-
[AEHTTEP YWiH TOMCK YATTbIK 3epTTey NOAMTEXHUKAAbIK YHUBEP-
cuTeTiHae aHe CaHKT-leTepbypr MemneKeTTiK TEXHONOTUANDIK WH-
CTUTYTbIHAA FbIIbIMK TafblNbIMAAMANAP YNbIMAACTbIPbINADI.

OKbITY MarucTpAikK XyMbICTapAbl KOpFaymeH askTangbl. folnbimu
KeTeKWwinep KaTapblHa 3aybiTWbIAp Aa €HAI, an  KymbicTap
TaKbIPbINTAPbl OHAIPICTIK Macenenepai, e3eKTiniriH eckepe OTbIpbIN
TaHganabl. Mbicansl, Anekceit AnexkceeBTblH «Kofapbl OTKI3riW CbiM-
[ap eHAipici YWiH apamabl TUTAH KYMMacblH KOPbITY TEXHONOTMUA-
CblH AaiblHAay» TaKblpblObIHAAFbI AMCCEPTALMACH KOpFay KesiHae
KOMUCCMAMEH KOfapbl OafanaHAbl. Byn KyMbICTbIH iC Ky3iHAeri
MaHbI3AbINbIFbl TUTAH KYMManapblH Kacay LWbIfbIHAAPbIH GapbIHWa
a3aMTy KoHe AaiblH OHIMHIH ©3iHAiK KYHbIH TOMEHAETYAE.

— Maructpnik 6afaapnamasa KaTbiCy MEH YLWiH KeKe KaHe Kaciou
KETiNY KONbIHAAFbl Keneci Kagamfa avHangbl. MafaH MarucTphik
AMCCePTaLMAHbI Te3 AailblHAayFa KOHE O04aH KeliH CITTi Kopfayfa
KOMEKTECKEH OKbITyWblNapFa YIKEH paxmMeT auTamMblH, — Aen 6enicTi
Anekcelt BanepbeBny.

Hetinyain weri Kok! OcCbl TYXKblpbIMAAaMaHbIH, apKblH MbiCa-
Nbl, MarucTpaepain, 6ipi — UpnHa XnebHukosa. On anfallKbl XKofFapbl
6inimin 1996 Kbinbl TOMCK NONUTEXHUKANbIK YHUBEPCUTETIHAE aNnfaH.
3aybITKA KAC KoHEe KefewWeKTi WMHXeHep-XMMUK-TEXHONOr peTiHae
Kenin, OCbIHAA XYMbIC icTeyre KanfaH.

—YM3 Kymbic icTey bapbicbiHAA MeH b6afa eTnec Taxipube angpim.
[lereHMeH, YaKbIT 6Te Kesie apbl Kapai ecy KaKeTTiniri Xannbl TYCiHiK
Kenai. Anrpeng Kacay KaKeTTifiri XaWnbl blHTAa MarucTpaTypafa
TYCY Kalnbl YCbIHbICTaH Bip Xbin 6ypbiH Nainga 60nFaHAbIFbI KbI3bIK
WaWT. TeopuANbIK KaHe iC Ky3iHae Taxipube b6ap xafganpa 6inim
any npoueci backa AeHreiae Kypeai — aknapaTTbl KaHAAN Kafnanga
BipiKTipy KakeTTinirin TyciHeciH. Keibip beitiHai naHaep 6oWbiHwWA
TancblpMma HerisiHeH Konga b6ap 6inimai xkyenenaipyaeH Typca, backa
noHAepai 6bacbiHaH 6actan meHrepyre Typa Kengi, — aeai MpuHa AHa-
TONbEBHaA.

foinbIM - AamMybIHbIH,  Kas3ipri TeHAeHUMANapbl, KOfapbl TEXHOAO-
rMANAPAbIH, KAapKbIHAbI AaMybl Ke3 KeareH Japexeneri mamaHfa
KOFapbl TananTap KoAabl. EHOEK HapbIFbIHAA KAXKeTTi 60y YIWiH Ken-
Ae oFfapbl 6inim xanbl Bip AMNAOM KeTKinikci3. ©3 GinimiHai yaainbl
TONBIKTLIPbIN, KAKCAPTbIN, XKETIAZipin OTblpy KaXeT. «OCKemeH»
XanblKapanblK KOFapbl TEXHUKANbIK MeKTEDI YN6i meTannypruanbik 3a-
YbITbIHA KaXKeTTi MblHafal 6afbiTTap 60MbIHWA: «ALPONbIK SHEPreTHKa
MaTepuanzapbl» ¥aHe «YpaH 6HiMiH anyablH MHHOBALMANbIK TEXHO-
NOTUANAPbI» Xofapbl Binim anyfa mymkiHaik 6epesi. COHbIMEH KaTap,
MEKTEN TYNEKTEPi XKYMbIC OPHbIMEH KamTamachbi3 eTinegi. byn xofapbl
BinikTi MamaHpapfa ue 60naTbiH KacimopblH ywiH e, H6onawakka
CEHIMMEH KapaWTbIH }YMbICLIbINAP YIWiH e XaKCbl MYMKIHAIK.

«YM3» AK 6acnace3s Kbiamemi

AdepHoe obwjecmeso KaszaxcmaHa

610 (6¥7) TO BN
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MATUCTP,
YTO B UMEHU TBOEM?

B cepeaunHe despana B BbictaBouHO-UHPOpMa-
LMOHHOM UeHTpe YAbBMHCKOTO MeTannypru-
yeckoro 3aBoga 6bino mHoronioaHo. Mosoaom
ANA 3TOr0 NOCAYXKUN0 3HAYMMOE ANA 3aBOAA CO-
6biTve. B 3TOT AeHb NoAyYann AUNAOMbI Maru-
CTPOB NepBble JIACTOYKKU, NepBble BbIMYCKHUKM
MekAyHapOAHOIA BbIiCLIEN TEXHUYECKOM LWKODI
«OcKemeH».

MaHumuu, eonHeHue,
eyepawHue cmydeHmei...

3ane NpWCYTCTBOBAIM NPEeACTaBUTENN PYKOBOA-
CTBa 3aBoAa, npodeccopcko-npenogasatenb-
CKoro coctasa yHusepcuteta, CMU v cTyaeHTh,
obyyatowmeca no nporpamme OGakanaBpuata
3TOW LWKOAbI.

MexayHapoaHaa BbICWAA TEXHWYECKAA  LWKOAMa
«BcKkemeH» bblna co3gaHa BecHol 2017 roga, B Tom
yncae, u ANA NOArOToBKM cneumanuctos ana A0 «YM3»
Ha 6a3e BKITY umenun [. Cepukbaesa. ObyueHne Tam
NpoLWn AeBATb YeNoBeK. Bocemb M3 HUX — pabOTHUKM
YM3.

— HauuHasa paboty aBa roga Hasaz no NOArOTOBKE
CNeumanmcToB MMeHHO ana YM3, Mbl NpeKkpacHO NOHK-
Ma/IM BCIO CIOKHOCTb 33434, TaK Kak B Hallem rocyaap-
CTBE OTCYTCTBOBa/AM aHanorn obpa3oBaTe/ibHbIX MpPO-
rpamm 415 NOATOTOBKM KaApoB No Npoduto NogobHbIX
npeanpuatuid. CoemectHaa pabota no GopmMmpoBaHuto
noTpebHocTeN OCHOBHbIX NPOV3BOACTB, CO3AaHME y4eb-
HbIX MJ1IAHOB, MOUCK BbICOKOKBAIMPULIMPOBAHHbBIX NPO-
deccnoHanos, cnocobHbix AaTb HEOOXOAMMbIE 3HAHUA,
— BCE 3TO ABMNOCb HafeXHbIM QyHAAMEHTOM ceroa-
HALHUX YCMEXOB MArucTpOB, — OTMETWU/IA NPOPEKTOP
BKITY umenun [. Cepnkbaesa Kaagpipa KoHypbaesa.

MexXayHapoaHaa BbiClAA TEXHWYeCKasa LWKO/A
«BCKemMeH» poaunachb He Ha myctom mecte. Ee cosga-
HWIO NPELLEeCTBOBA/IM FOAbl COBMECTHOMN TPYAOEMKOW 1
Kponotauneom paboTbl 3aB0Aa C YHUBEPCUTETOM.

— WcTopma coTpygHWYecTBa 3aBofa M YHUBEPCUTETA
Hayanacb B 2000 roay, koraa co3aanu dpunmnan kadeapbi
«XMmuA, metannyprua u oborauieHne» Ha NPOM3BOA-
cte. duavan gan BO3MOXKHOCTb NONYYATb CTYLEHTAM
MPaKTUYECKME 3HAHMA M HABbIKM Ha npou3BoacTse. U
cenyac, Ha HOBOM 3Tane COTPYAHUYECTBA, CO3/aHa BbIC-
WaA TeXHWYecKas LUKOMA, KOTOpas B3Ana NoA Kpbiao
HanpasneHMe NOATOTOBKM CNELMANNCTOB ANA Npeanpu-
ATUIA aTOMHOM NPOMbILWAEHHOCTM Ka3axcTaHa, — noge-
avnca npopeccop MexayHapoaHOW BbICLIEN TEXHUYE-
CKoW WwKonbl bopuc CoipHes.
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MASTER,
WHAT IS IN YOUR NAME?

In the mid-February, the Exhibition and
Information Center of the Ulba Metallurgical
Plant (UMP) was crowded. There was a
significant event for the plant on that day
- the first graduates of the International
Higher Technical School «Oskemen» received
their master diplomas.

Graduation gowns, excitement,
yesterday’s students...

epresentatives of the plant management,

faculty of the university, the media and students

enrolled in the undergraduate program of this
school attended the graduation ceremony.

The International Higher Technical School
«Oskemen» was established in spring 2017 in order to
train specialists for UMP JSC based on the D. Serikbayev
East Kazakhstan State Technical University (EKSTU).
Nine people completed training there. Eight of them
are employees of the UMP.

— Starting our work on specialists’ training two years
ago, specifically for the UMP, we understood the
complexity of the tasks, as there were no analogues
of educational programs for employee training in the
profile of such enterprises in our country. Joint work
on the formation of the needs of the main industries,
the creation of curricula, the search for highly qualified
professionals who are able to provide the necessary
knowledge — all of this was a solid foundation for
today’s success of master students, — said vice rector of
D. Serikbayeva EKSTU, Ms. Zhadyra Konurbaeva.

The establishment of International Higher Technical
School «Oskemen» is a result of years of the plant’s and
the university’s joint laborious and painstaking work.

— The history of cooperation between the plant and
the university began in 2000, when they created a
branch of the department of «Chemistry, metallurgy
and enrichment» in the plant. The branch gave an
opportunity for students to get practical knowledge and
skills in production. Now, at a new stage of cooperation,
there was established a higher technical school which is
aimed at training specialists for the enterprises of the
nuclear industry in Kazakhstan,» said Professor Boris
Syrnev of the International Higher Technical School.

How it was...

Master students as well as all other students listened
to lectures, passed mid-term exams, tests, and a number

Kak amo 6ebino0...

MarucTpbl 33 NOATOPA roAa 0by4eHuMs, TakkKe Kak K
BCE CTYAEHTbI, CAYWAAN NEKLMM, NUCaAn pyDexHble
KOHTPO/IbHbIE, CAaBa/Iv 3a4eTbl U 3K3ameHbl. W Bce 310
6e3 oTpbiBa OT NPOMU3BOACTBA. JIEKLMMN ANA HUX YNTANM
He TonbKo npenogasateny BKITY umenn [. Cepukba-
€Ba, HO ¥ NpWrNaLleHHble AOLEHTbl U KaHAMAATbI HAYK
3 MITY umenn H.3. baymaHa, HaumoHanbHoro wuc-
CNefoBaTeNbCKOTO AfAepHOro yHusepcuteta «MUOU»
n apyrux npodunbHbix By308 Poccuu. [na cTyaeHTOB
OblIM OPraHM30BaHbl Hay4YHble CTaXKMPOBKM Ha Dase
HaunoHanbHOro nccnepoBaTeibCKoro ToMCKOro nosu-
TeXHM4YecKoro yHusepcuteta M CaHkT-MeTepbyprckoro
roCyAapCTBEHHOIO TEXHOAOMMYECKOr0 MHCTUTYTA.

3aBepLunnocL 0byyeHMe 3aLMUTON MaruCTepCKMX pa-
60T. BUMCN0 Hay4YHbIX PYKOBOAMTENE BOLL/IM M 3aBOAYA-
He, a TeMbl PaboT BbIOMPANNCL UCXOAA U3 aKTYaNbHOCTH
NPOW3BOACTBEHHbIX Npobnem. K npumepy, anccepta-
uma Anekcen Anekceesa Ha Temy «Pa3paboTka Tex-
HONOMMW BbINIABKN CIUTKOB TUTAHa,

NPUrOAHbIX ANA NPOU3-
BOACTBA

CBEpPXnNpoBo-

JAWMX NpoBoZoB» bblna

BbICOKO OLIEHEHa KOMMCCUel BO Bpems

3awWmThl. MpaKTUYecKasa 3HAYMMOCTb 3TON PaboTbl 3a-

KNKOYaeTCA B MUHMMM3ALLMKM 3aTPAT HAa NPOU3BOACTBO

C/IUTKOB TUTAHA M CHUMXKEHUM cebecToMmMoCTH roToBOM
NPOAYKLMMN.

— lMocTynneHne Ha marMcTepcKyto Nporpammy CTano
ANA MEHA CNeayowmm Warom Ha Nyt MYHOCTHOTO U
NPodeccMoHaNbHOMO COBEPLUEHCTBOBAHMA. bonbluoe
cnacnbo npenogasatenam, KOTOpble NOMOIM MHe [0-
CTAaTOMHO bObICTPO MOATOTOBWTb, @ 33aTEM M YCMELHO
33LWMTUTD MAruCTEPCKYI0 AMCCcepTaLmio, — NoAennnca
Anekcein Banepbesuy.

Het npepena cosepleHctsy! Apkuit npumep AaHHO-
MY BbICKa3blBaHWUIO OAMH M3 MarncTpos — MpuHa Xneb-
HUKOBA. epBoe Bbiclee 06pasoBaHMe OHA NOMYYMAA
B 1996 roay, OKOHYMB TOMCKUIA NONUTEXHUYECKUI YHU-
BepcuTeT. M npuaa Ha 3aBog MONOAbIM U NepCcrneKkTu1s-
HbIM UH}EHep-XMMUK-TEXHONOTOM, OCTanach 34echb pa-
6oTatb.

AdepHoe obwecmso KazaxcmaHa

of other examinations during one and half year of the
study program. None of this interrupted the production
process. Lectures were read not only by teachers of the

EKSTU named after D. Serikbayev, but also by visiting

associate professors and candidates of science from

Moscow State Technical University named after

N.E. Bauman, National Research Nuclear University

«MEPhI» and other specialized universities in Russia.

Scientific internships for students were organized

at the National Research Tomsk Polytechnic University
and the St.Petersburg State Institute of Technology.

After the training, students had to defend their
master’s thesis work. Master’s thesis supervisors also
included factory workers, and the topics of thesis
works were chosen considering the relevance of a
production problem. For example, the dissertation
of Alexey Alekseev on the topic «Development of the
technology for smelting titanium ingots suitable for
the production of superconducting wires» was highly
estimated by the commission during the defense.
The practical significance of this work is to minimize
the cost of the production of titanium ingots and
reduce the cost of finished products.

— Admission to the master’s program was the next
step on the path of personal and professional growth
for me. Many thanks to the teachers who helped me
to quickly prepare, and then successfully defend my
master’s thesis,— said Alexey Valerievich.

There is no limit to perfection! A striking example of
this statement is one of the masters - Irina Khlebnikova.
She received her first higher education diploma in
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—3a Bpemsa paboTbl Ha YM3 a npuobpena becLeHHbIN
MPAKTUYECKMIA OMbIT. HO B KAaKOW-TO MOMEHT NpULLNO
NOHWMaHWE, YTO HY}KHO ABMraTbCA Janblue. MHTepecHo,
4YTO KeNaHWe NPOBECTU anrpeins NoABUAOCL NPUMEPHO
3a roA, 4,0 NPEANOKEHNA NOWTU YUUTLCA B MArUCTPATYpY.
Korga umeelwb TeOPETUYECKUIA U NMPAKTUYECKMIA ONBIT,
npoLecc NO3HaHUA UAET Ha APYTOM YPOBHE — Tbl YETKO
NOHVMMaELLb, B KAaKON CUTYaLMM MOKHO MHTErPMPOBaThL
TY UK UHY0 HGopMaLuio. M ecam no HeKOTOPbIM NpPo-
duavpyowmm npegmetam 3aa4a B OCHOBHOM COCTOA-
N3 B CUCTEMATM3ALMN UMEIOLLMXCA 3HAHWUM, TO B OCTa/Ib-
HbIX CNY4anX NpPeAMETbl MPULWAOCh OCBAaMBATb C HYAA,
— pacckasana MpuHa AHaTonbeBHa.

CoBpeMeHHble TEHAEHLMN PA3BUTUA HAYKK, CTPEMU-
Te/IbHOEe Pa3BUTME BbICOKMX TEXHOMOMUI CTaBAT nepes,
cneumannctamm noboro paHra BbicOKMe Tpebosa-
HuA. YT0b6bl BbITb BOCTPEOOBAHHLIM HA PbIHKE TPYAa,
MOPOI JaXe OA4HOro AMN/JAOMa O Bbicllem 0bpa3oBa-
HUM HEeAOCTAaTOYHO. HyHO NOCTOAHHO AOMNONHATD,
YNy4LlaTb, COBEPLIEHCTBOBATb CBOM 3HaHMA. Mexay-
HAapOZ4HaA BbICLIAA TEXHWYECKas LUKONAA «OCKemMeH»
[lAeT BO3MOXHOCTb MONYYMTb Bbicllee 0bpa3oBaHue
Mo TakMM HeobxogumbiMm YNbOMHCKOMY MeTannypru-
YECKOMY 3aBOAY HaMpaBieHWAM, Kak «MaTepuansl
ALEPHON SHEPreTUKU» U «MHHOBALMOHHbIE TEXHO/O-
TMKU NONYYEHMA YPaHOBOW NpoayKuum». Mpu 3TOM BbI-
MYCKHMKAM LUKO/bl FAPaHTUPYeTCAa TPYAOYCTPOWCTBO.
3T0 XOpoLaA BO3MOXKHOCTb KaK ANA NPeAnpUATHSA, KO-
TOPOE MO/y4YaeT BbICOKOKBAIMPULMPOBAHHbIX CheLm-
aNnNCTOB, TaK M ANA PabOTHWMKOB, 0OPeTALOLMX YBEPEH-
HOCTb B OyAyLLEM.

Mpecc-cayncba
AO «YM3»
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1996 by having graduated from Tomsk Polytechnic
University. She came to the plant as a young and
promising  chemical  engineer-technologist and
remained here to work.

— During the time spent at the UMP, | gained inva-
luable practical experience. Yet, at some point of
time, | realized that | need to move on. Interestingly,
the desire to self-improve came about a year before
the proposal to study a master’s degree. When you
have theoretical and practical experience, the
process of knowledge goes on a different level - you
clearly understand the situation in which the certain
information can be integrated. In case of some subjects,
the task was mainly to systematize the existing know-
ledge, while in case of other subjects we had to learn
everything from the scratch,- said Irina Anatolyevna.

Modern trends in the rapid development of science
and high technologies put high demands on specialists
of any rank. Sometimes a single diploma of higher
education is not enough to be in high demand in the
labor market. One needs to constantly supplement
and improve skills and knowledge. The International
Higher Technical School «Oskemen» provides an
opportunity to get higher education in such necessary
for the Ulba Metallurgical Plant fields as «Materials
of nuclear energy» and «Innovative technologies for
obtaining uranium products.» Moreover, graduates of
the school are guaranteed the further employment.
This is a good opportunity both for the company that
receives highly qualified specialists and for employees
who gain confidence in the future.

Press-service
of JSC «UMP»

bIP BACTAH YL BAC HAKCbl!

YpaH eHpaipici kaHe fbiNbIMM OPTaNbIKTbIH, KbI3METKepaepi TO6bIHbIH,
OHepTabbICTbIK YCbIHbICbl «Ka3aTomeHepkacin» YAK 2017 Xbin eH Y34iK
eHepTabbICTbIK YCbIHbICTApAbIH, apacbiHAA XKyAAeni opbiHFa ue 6onapbl.

bin bacbiHaa KasaTomeHepkacinTe

TYHFbIW peT «TuiMmai naeanap» 6ms-

Hec-popyMbl OTTi, OHbIH, BapbIChIH-

[a KOMMAHWUA KaCinopblHAAPbIHbIH

2017 Xbln eH, y34iK eHepTabbICTbIK,
VCbIHbICTAPbI aTaNabl.

«YM3» AK «Ne E11C001 KoHTpaKTi boWibIHWa

AFA 3G TabneTkanapblH AaiblHAay YLWiH npecc-
MHCTPYMEHTTIH reOMEeTPUANBIK  enwemaepiH
e3repTy (TOMEHri MyaHCOH, KOFapfbl MyaHCOH
JKOHEe MaTpuua)» ©HepTabbICTbIK  YCbIHbICHI
eKiHWi aapexeni aunnomsa ne 6onapl. OHbIH,
aBTopnapbl — YO «P» uexbiHbIH TabneTtka a-
cay boMblHIWA eHAiPICiHiH, 6acTbifbl Bopuc Kap-
MaHOB, OCbl benimuieHiH TexHonorbl Bnagmc-

nas Korait aHe fO A4PONbIK-OTbIHABIK LMK
3ePTXaHACbIHbIH, *KETEKLUI MHXeHep-3epTTeyLUiCi
EBreHunit Kupunnos caiikec makTay Kafa3gapbiMeH XaHe KyHbl 500 MblH, TeHre cepTUdMKaTNEH MapanaTTanjpl.

YnbiwinepaiH yCbiHbICbI TEXHONOTUANBIK Npouecc bapbicbiHAa NarMaa bonfaH bipkatap mMacenenepdi wewyre
MYMKIHAiK 6epai.

OTblH TabneTkanapblH *Kacay GapbiCbiHAAFbI HEri3ri TancbipMa LWbIFAPbINATbIH OHIMHIH XMMUANBIK KYpambl,
TbIFbI34bIFbl, KYbICTbIFbl, TEOMETPUANBIK 6AWeMAepi, CbIPTKbl Typi, MKbUIYAbIK TYPAKTbIAbIFbl KIHE MUKPO-
KYPbINbIMbl BOMbIHWA cneunduKaumaHbiH, B6apablK TananTapbiHa Caikec Kenyi. TabneTkanapabl Kypfak npe-
cTey oAicimeH AalblHAAY (KYpFak Maiabl KONAaHY apKbiabl) OyibIMHbIH, FEOMETPUANDBIK OnWeMAEpPiHiH,
KbINYNIbIK TYPAKTbINbIFbIH JKAKCApTyFa KaHe Oacka napameTpnep OoWbiHWA KaTaH, TananTapAblH CaKTa/lyblH
KamTamacbi3 eTyre MyMKiHAiK Oepeni. CoHbiMeH Katap, AFA 3G TabnetkanapblH AalblHAAy npoueciHae
Tbifbl3A4aynapabl NiWiHAeY onepaumMACcbiHAA KETIKTEP MEH KapblKTap cekingi aedekt nanga 6onagpl. OcbiHAaw
nedekTi bap Tabnetkanap Kanta eHaeyre xibepineai, byn e3 KeseriHae eHIMAI AaibiHAAY Y3aKTbIFbiHA, SHEPrUA
MeH eHOeK LbIFbIHbIHbIH, Y/IFaloblHA 9Cep eTesi.

Mpecc-MHCTPYMEHTTIH, TEOMETPUANBIK O/LIEMAEPIH ©3repTy KETIKTEP MEH KApblKTap CaHblH efadyip a3aunty
apPKbl/bl OTbIH TabneTKaNapbIHbIH, CaNacbIH XaKcapTyra MyMKiHAIK bepai.

— YHTaK METanNypruacbl 3A4iCiMeH OTbIH TabneTkanapblH AaWblHAAYMEH 0alNaHbICTbl KaHa eHrisynep
y3aK KoHe eHOEeKTi Ken KaKeT eTeTiH npouecc. ¥3aK meps3imai GipneckeH KymbiC 6apbiCbiHA@, Ke3 KenareH
WhIFAPMaLLbIBIK  VKbiMAafblaal, 6i3ge fAe  KilKeHe Kenicneywiniktep oOpbiH angpl. [ereHMeH, CcblHay
JKOHe KaTenecy oficiMeH OpTaKk niKipre Kengik »aHe eHepTabbICTbIK YCbIHbIC KOAAAHbICKA CITTi eHrisingi, -
aBTopnapAplH bipi EBreHunii Kupunnos e3 acepimeH benicri.

HaHanbIKTbI eHTi3y XKONbl XKeHin DONFaH KOK, aBTOPAAp KenTereH KMbIHAbIKTapFa Tan 6onapl.

— KonpgaHbiCTafbl TEXHONOMUANBIK MPOLLECKE KaHA MAEAHbl eHri3y KublH 6onabl. YaKbIT KaHe Kyw Xirep
KaxeT 6onapl, cebebi TabneTkanapaplH CbIPTKbl KyMiH XIHE reoMeTpUANbIK NapaMeTpiepiH TEKCEpY MMKPO-
CKONMTbI MaianaHy apKblabl KOAMEH Kyprisingi, - gen TyciHaipai YO «P» uexbiHblH, Tabnetkanap eHAipici
BovibiHWa H6eniMLeciHiH TexHonorbl Bnagmcnas Korai.

OHepTabbICTbIK  YCbIHbICTbIH, €H,  6acTbl  apTbIKLWbIbIKTAPbIHbIH, 6ipi  OHblI €Hridy KesiHAe KOCbIMLLIA
WbIFbIHAAPAbI KaXKeT eTnenTiHAiriHae. Mpecc-MHCTPYMEHTTI e3repTyre aHa cCbi3banap »KacanmaraHAblKTaH,
KaHafaH AaWblHAANATbIH MPECC-MHCTPYMEHTTIH, Oafacbl KoHe AaWblH BHIMAI Wbifapy OoWbIHWA KbIAgbIK,
6afnapnamaHbl OPbIHAAY YLUiH OHbIH, KaXKETTi CaHbl ©3repreH oK.

Hymbic HaTMXKenepi Koba aBTOpNapbiH KyaHTa TaH Kanabipgbl. 2017 Kbiabl Kapamabl ©HIM  LWbIFbIMbI
2015 XblnmeH canbicTbipFaHaa 10 naibi3fa apTThl, an 6y MaHbI3Abl apTbiKLWbIAbIK. COHbIMEH KaTap, eHAipic
apTTbl KoHe NepcoHanFa TYCETiH GMU3MKaNbIK ayblpTNabIK eadyip a3aibl.

«YM3» AK 6acnaces Kbiamemi

AdepHoe obwjecmeso KaszaxcmaHa
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OAQHATO/IOBA -
XOPOLLIO, TPU - NYYLLE!

PaunpepnoxeHue rpynnbl COTPYAHUKOB YpaHO-
BOro NPOM3BOACTBA U HayyHOro LeHTpa 3aHAN0
NpU30BOe MeCTo Cpeau Ny4YlinX pauuoHanusa-
Topckux npeanoxennin 2017 roga HAK «Kasa-
TOMNPOMD.

Havane roga B Kazatomnpome Brepsble NPOoLen
busHec-popym «IDPeKTUBHbIE MAENY, B XOAe
KOTOpOro ObiiM Ha3BaHbl Ny4yllve paunpeano-
eHua 2017 roga npeanpUATUIA KOMMAHKUK.
AO «YM3» bbln0 yaoctoeHo gunaoma ll-i
CTEMNeHW 3a paunpeanoxeHue «M3meHeHne reomeTpu-
YECKMX Pa3MepoB NPEecC-MHCTPYMEHTA ANA U3roToBae-
HuA Tabnetok AFA 3G no KoHTtpakTty Ne E11C001 (nyaH-
COHa HUXKHEro, NyaHCOHa BEPXHEro U MaTpuLLbl)» cpeam
PaLNpPeaNOXKeHUN C IKOHOMUYECKUM 3ddekTom. CooT-
BETCTBYIOLLMMM FPAMOTaMM U CEPTUPMKATOM Ha CyMMy
500 000 TeHre HarpaZman ero aBTOPOB — HayasbHMKA
OTAeNeHUA No NPOM3BOACTBY TabneTok Lexa «P» Y bo-
puca KapmaHoBa, TexHonOra TOro e otgeneHva Bna-
famcnasa Koras n BegyLLero MHxeHepa-muccnefosaTens
nabopatopuu ATL HL, EBreHnsa Kupunnosa.

MpeanoxeHne ynbbUHLEB NO3BOAUAO PELNTL PAA,
npobnem, KOTopble BO3HWKA/IN B XO4E TEXHONOTMYECKO-
ro npowecca.

OCHOBHOM 3afla4yer NpuU BbIMYCKE TOMAMBHbIX Ta-
onetok (TT) ABNAETCA COOTBETCTBME BbIMYCKAEMOM
npoayKummu Bcem TpeboBaHMAM cneunduKkaumum no
XVMM.COCTaBY, NJOTHOCTM, MOPUCTOCTM, reOMeTpuYe-
CKMM pasmepam, BHELIHEMY BWAY, TEPMOCTabuAbHO-
CTU U MUKPOCTPYKType. WM3rotoBneHne TT meTogom
CYXOro MPeccoBaHuA (C MCNONb30BaHMEM CyXOi CMas-
KW) NO3BONAET YAYYLIWUTb TEPMOCTAbUNbHOCTL reome-
TPUYECKMX pa3mepoB M3genni u obecneuntb cobato-
[leHMe KecTKux TpeboBaHW NO ApYyrMM NapameTpam.
Ho B To e Bpema B mnpouecce BbiMycka Tabne-
ToK AFA 3G Ha onepaumn GopmoBaHMA MPECCOBOK
NoABNANCA TaKOW AedEKT, KaK CKOMbl U TpeLmHbl. Nme-
towme 3TOT AedeKT Tabnetku HanpaBAATCA HA no-
BTOPHYIO NepepaboTky, YTO B CBOKD 0Yepesb BAMAET Ha
NPOLOIKUTENbHOCTb M3rOTOBIEHWUA NPOAYKLMK, YBENN-
YeHWe pacxoaa SHePreTMKM 1 TpyA03aTpar.

M3meHeHWe reomeTpuyeckmx pasmepoB NPecc-UHCT-
PYMEHTA MO3BO/IMNO 3HAYNTENBHO CHU3WUTb KOIMYECTBO
CKO/IOB 1 TPELLMH M TEM CaMbIM Y/TyYLUWTb KavecTso TT.

— HoBoBBeageHMA, CBA3AHHbIE C U3rOTOBJIEHUEM TO-
MAMBHbLIX TabNETOK METOLOM MOPOLIKOBOW METannyp-
TMK, — NpoLecc cam no cebe AAMTENbHbIA U TPYL0EM-
Kui. 3a AOATUI NEPUOS COBMECTHOM paboThl, Kak U B
NtoH6OM TBOPYECKOM KONNEKTUBE, Y HAC CY4aNNUCh U He-
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ONE HEAD IS GOOD,
THREE ARE BETTER!

The rationalization proposal of a group of
employees of uranium production and the
Scientific Center got top award among the
best rationalization proposals in 2017 by
Kazatomprom.

t the beginning of the year, «Kazatomprom»
held a business forum «Effective Ideas» for
the first time where the best rationalization
proposals of the company’s 2017 enterprises
were announced.

Ulba Metallurgical Plant (UMP) JSC was awarded a
second-degree diploma for the rationalization proposal
«Changing the geometric dimensions of a press tool
for manufacturing AFA 3G tablets under contract No.
E11C001 (lower punch, upper punch and matrix)»
among rationalization proposals with an economic
effect. Appropriate certificates for the amount of
500,000 tenge were awarded to its authors - Boris
Karmanov, a head of the tablet production department
of the «R» department, Vladislav Kogai, a technologist
of the same department, and Evgeny Kirillov, a leading
engineer-researcher of the nuclear fuel cycle laboratory
of the National Center.

The proposal of Ulbins allowed solving a number of
problems that arose during the technological process.

The main task in the production of fuel tablets is
the compliance of the manufactured products with all
the requirements of the specification on the chemical
composition, density, porosity, geometric dimensions,
appearance, thermal stability and microstructure.
The production of tablets by the method of dry
pressing (using dry lubricant) allows improving the
thermal stability of the geometric dimensions of the
products and ensuring compliance with the stringent
requirements for other parameters. However, at the
same time, during the process of the production
of AFA 3G tablets for the operation of molding com-
pacts, there were detected defects in a form of chips
and cracks. Tablets with such defects are sent for recyc-
ling, which, in turn, affects the duration of production,
the increase in energy consumption and labor costs.

The change in the geometrical dimensions of the
press tool has significantly reduced the number
of chips and cracks and thereby improved the
quality of the fuel tablets.

- Innovations related to the manufacture of fuel
tablets using powder metallurgy are a long and
laborious process. Over the long period of collabo-
ration, as in any creative team, we have had some

bonblume pasHornacusa. OgHako meToaom npob v owm-
BOK Mbl MPUXOANAMN K €AMHOMY MHEHMIO, U paunpes-
NOXeHWe 6blN0 A0BEAEHO [0 YCMEWHOr0 BHeAPEHMA
W UCNONb30BAHUA, — AEUTCA CBOMMM BNeYaTa1eHUAMU
0AMH 13 aBTOPOB EBreHnin Knpunnnos.

MyTb BHEAPEHWUA HOBOBBELEHMIA BblN HENErOK, aBTo-
pam NPULIAOCH CTONKHYTHCA CO MHOTUMU TPYAHOCTAMM.

— BcTpoutb B AEWCTBYHOWMM  TEXHONOTUYECKUM
NPoOLecC HOBYH WAEK OblN0 [OCTATOYHO CAONKHO.
MoTpe60Banocb MHOTO BPEMEHM WU YCUAMK, TaK KaK
BCE BM3ya/ibHble OCMOTPbI BHELWHEro Buaa Tabne-
TOK U WU3MEPEHUA WX FeOMETPUYECKMX MNapaMeTpoB
NPOBOAUAMUCL BPYYHYIO, C WCMONb30BAHMEM MMUK-
pocKona, — KommeHTUpyeT Bnagucnas Korai.

OZHO M3 TNaBHbIX NPEUMMYLLECTB paLMOHaNMU3a-
TOPCKOrO NPeaoXeHNA 3aK/04aeTca B TOM, YTO OHO
He TpebyeT [ONONHWTENbHLIX 3aTpaT Npu BHeApe-
HUK. TaK KaK HOBblE YepTeXM HA M3MEHEHHbIV npecc-
WHCTPYMEHT He pa3pabaTbiBaanch, CTOMMOCTb BHOBb W3-
rOTaB/IMBAaEMOrO NPEeCC-MHCTPYMEHTA U ero KOIMYeCTBo,
Heobxoayumoe ANA BbIMOJHEHWA TOA0BOM MPOrPaMMbl
MO BbINYCKY rOTOBOM NPOAYKLMK, HE U3MEHMANCD.

B utore pesynbTtatbl paboTbl NPUATHO yAMBUAM aB-
TopoB npoekta. B 2017 roay Bbixo4, B rogHoOE BblpOC
noyt Ha 10% no cpasHeHwuto ¢ 2015 rogom, a 310 3Ha-
ynTenbHaa uudpa. Kpome TOro, BbIpOCNa NPOU3BOAM-
TE/IbHOCTb, W 3HAYUTENbHO YMeHbLUMAACh PpU3MYecKas
Harpy3sKa Ha nepcoHan.

Mpecc-cayncba
AO «YM3»

AdepHoe obwecmso KazaxcmaHa

minor disagreements. However, through trials and
errors, we came to a common opinion, and it led to
the successful implementation and the use of the
rationalization proposal, - said one of the authors
of the proposal, Yevgeny Kirillov.

The path of innovation was not easy; the authors had
to face many difficulties.

— It was rather difficult to integrate a new idea into
the existing technological process. It took a lot of time
and effort as all visual inspections of the appearance
of the tablets and measurements of their geometrical
parameters were carried out manually by using a
microscope, - said the technologist of the depart-
ment for the production of tablets of the «R» unitary
enterprise, Vladislav Kogai.

One of the main advantages of the rationalization
proposal is that it does not require additional costs
for the implementation. Since the new drawings
for the modified press tool were not developed,
the cost of the newly manufactured press tool
as well as its quantity required to complete the annual
program for the production did not change.

The results of the work pleasantly surprised the
authors of the project. In 2017, the yield of profit
has increased by almost 10 percent compared
with 2015, and this is a significant change. In addition,
productivity has increased, and physical stress on
personnel has significantly decreased.

Press service
of JSC «UMP»
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METINY BETANBIChI

TXK» BK» MLLUC-HAe fblNbIMU-3epTTeY KaHe eHepTabbICTbIK KbI3METKe YNKeH KeHin GeniHesni, cebebi

KETiNy TabbICTbIH Kenini ekeHairi 6enrini.

Hofapbl TUIMAINIKKE WHBECTULMANDIK LWbIFbIHAAPAbI KAXKEeT eTeTiH KaHa TeXHONOTMANbIK Le-

WimAepaiH, KemerimeH faHa emec, CayaTTbl YMbIMAACTbIPYLWbIK LIapanapabl Kyprisy apkplibl Aa

KON »KeTKi3yre 60nazpl, COHFbICbI OKMFanapabliH, 80% Kypanabl. Ocbl KafuaaHbl yCTaHa OTbIpbIn, 6i3
Oacekere KabineTTinik AeHreniH apTTbipy, LWbIFbIHAAPAbI a3aWTy, Xannbl eHOeK eHIMAINITiH oHe OW3Hec
TUIMAINITIH apTTbIPY MaKCaTbIHAA YHEMAI OHAIPIC TEXHONOTUACBIH TaHAAAbIK.

EH anralw TaHdanfaH KypanaapabiH, bipi 5C Kyieci — KyMbIC OPHbIHAA TPTIMTI acayFa OarblTTanFaH SPEKETTEP HKMbIHTbIFb.

Bapnbifbl 6i3 KyTKeHAEN Te3 aHe OHal bacTanFaH oK, bipak NepcoHaNAbIH, KbI3bIFyLLbIbIFLI YIKEH PN OMHaAbI.

BisaiH MAeAnblk WabbITTaHAbIPYWbIMbI3, «OHTYCTIK MHKalM» KeHiwiHiy, 6acTbifbl Haypbizbaes M.C. aTtan
BTKEHAEMN, bIHTa BHAIPICTIK NePCOHAN KaFblHaH A3, dKIMLWINiK-6acKapy afblHaH Aa 6onybl THiIC.

Ocbinaii wewim Kabbingagblk. 2018 KbingplH Mamblp aiblHaH 6actan yKbIMMeH OipHele KWMHanbIC
OTKi34iK, eHAIpICTIK yyackenepae 5C KyMeciH eHri3y TyKblpbIMAAMaCbiH TaNKbINAAbIK, €H, WblFapMallbll agam-
[ap apacblHaH benceHai *ymbic TOObIH KypAblK, MEPCOHaN YLWiH Kewneni OKy KypCTapbliH OTKIi3AiK, Y3AiKci3
eTiny GOMbIHWA YCbIHbICTAp kKibepy aaicTemeciH AavbiHAAAbIK. KomnaHua 6acwwbinblifbl 63 TapabblHaH
YCbIHbICTapAbl bIHTANAHAbBIPY KYMeCiH Kongadbl — ail calblHFbl TenemaepheH 0acka, bl KOPbITbIHAbICHI
OoViblHWa KbI3METKepnepai HOMMHauManap OOMbIHWA CanTaHaTTbl Typae MapanatTay Kyprisingi, eH y3aik
YKYMbIC OpHbI 60OMbIHLLA baiiKay OTKi3y KocnapaaHbin OTbIp, 01 Aa H6afanbl CbiMAbIKNEH aTan eTineTiH bonaap!.

Kasipri TaHaa «OHTYCTIK MHKai» KeHilWiHAeri reoTeXHONOrUANbIK anaH, ydackeciHin, (FTAY) skeHaey webepxaHa-
CbIH aNApbIHFbl KaTap/bl Aen caHayFa 6onagpl. TAY 6acTbifbl Hymaannos M.T. aHe KOHAbIPFbIHbI XeHAey 60MbIHWa
aNekTp AsHekepneywi KepyeHbaes O.A. apinTecTepiHiH KoAAaybIMEH Yi-Kalabl TONbIFBIMEH KeHAeAi. ATan aiTCcaK:
TebeHi npodHACTUNbMEH KanTazbl, eaeHre Kadenb TaKTacblH Teceai, KabbipFanapapl SKTeAj XKaHe Cblpaagpl, antbl
OpPbIHAA KYaTTbl KapbIK OPHATTbI, KAXKETTi ANMaFbl }KapblKTaHABIPbINFAH EKi }KYMbIC YCTENIH }0banasbl }KaHe OpHaT-
Tbl, KYpan-caMaHAap YLLiH inrektepi 6ap eKi CTEHA, KaHe KYHAENIKTI KYMbICKA KaXKeTTi MaTepuanaap yLWiH TypAi-
TYCTi MapKMpoBKackl 6ap ctennax opHaTTbl. *KyMbIC aMaFbiHbIH, iWiHAe Bpuragmp kabuHeTiHe ae opblH Tabblnabl,
OHZa TbIHbIL 9pi Ta3a WapPTTAapAa KaFa3gapMeH XKYMbIC XKacayFa MyMKiHAIK 6ap. Onap webepxaHaHbl yibIMAACTbIpY
BovibiHWa HapbIK, KYMbICTbI 63 KYLUTEPIMEH Kacapl, KONAAHbINATLIH MaTepUangapAblH, KapblKTaHAbIPYAbIH, Ca-
NacblH, TINTi }XYMbIC YCTENAEPIHIH 6NWEMAEPIH A8 MYKMAT orMnactbipabl. «OHTYCTIK MHKal» KeHilwiHiH, 6acTbifbl
HaypbizbaeB M.C. aHe 6ac uHxeHep Muxees A.B. nepcoHanabiH, 6actamanapbiH KONAayAbl KanfacTblpyaa,
VKbIMZA KOMMYHUKALMANBIK BalnaHbICTapabl PeTTeyae, KYMbICKA 63 iCiHiH, webepnepiH anyaa, Konannbl eHbek
WaPTTApPbIH *Kacayaa, 6acTanFaH XKeTiCTIKTEPAI KONAAYAA KOHE KON MKETKEH KEeTICTIKTepAi aKcapTyaa, OKynapfa
KaTbICyAa XKaHe 63 IpeKeTTepiMeH OKyFa eLIKALIAH Kell eMeCTIriH KaHe XeTinyaiH MaHbI3AbIbIFbIH KepceTyae.

HotuxkeciHae 6i3 bIHFalnbl KoHe QYHKUMOHANAbl YM-KaMeH MaKTaHa anambi3, OHAA TYpAi-TyCTi
MapKMPOBKaHbIH, apKacbiHAA Ke3 KenreH 3aTTbl OHau Tabyfa 60nagbl, KYMbIC iCTey Kayinci3 »KaHe bIHFANALI.
BypblH KOHAbIpFanap KaHe Kypan-caMaHaapablH, Gap/bifbl 6ip aBTOKENIK KaWiriHAe CaKTanaTbiH KaHe
YKOHZEY KYMbICTapbl a COHAA XKYPri3ineTiH.

KacinopbIHHbIH, eKiHWI KeHiwiHae ae — «Akaana» — KentereH esrepictep 60/bin *aTblp. 5C KyMeciH eHrisy
DOMbIHWA alKbIH Kewobacwubl, ra3-KenikTik *yie onepatopbl — Tyrenbaes Hypfanuabl aTan eTKeH eH. «MKac
MamaH MekTebiHAe» TaKplpbin OGOMbIHIWA OKbITYFa KaTbiCKAHHAH KeWiH, on uex OoWblHWa apinTecTepimeH
yriTTey aHrimepeniH 6enceHai xyprise xaHe TAY KainacTblpy DOMbIHIIG XaHa naeanap oinan Taba 6actasbl.
Atan aiTcak, 0N Y3AiKCi3 aKcapTy GOWbIHLWA YCbIHbICTAPAbI WOFbIPAAHAbIPYFA ayanTbl eTin TafalbIHAANAbI.
HypfanuaplH, KacTbifblHA KapamMacTaH, afa KbI3MeTTecTepi OHbl TbiHAANAbI KaHE ©34epiHiH KYMbIC OpbIH-
AApblH AaWbIHABIKNEH KAKCAPTbIM, KaHANbIKTapFa OH, Kapawabl. Kasipri TaHAa OCblHAAM Kewbaclwbinapabih,
apKacblHAA €Ki KeHiwTe [Je OapAblfblHbIH,  «YHEMAi eHAipic»  KaWabl  TyciHiri  6ap, ydackenepae
yriTTeywi nnakatTap *aHe 5C, NearMiss, Vision Zero 60MbIHIIA KOPHEKTI OKY KypanAapbl, *a3/KbiC KyMbIC KMiMmi
YKMbIHTBIKTAPbIHbIH, }KOHE KeKe KopFaHy KypPanaapbiHbliH CypeTTepi OPHANACTbIPbIIFAH.

5C ’KyWMeCiH KONAaHyablH HITWXKeNnepiH capanTal Kene, GHAIpicTeri akaynapAablH asanfaHAblFbl, Kypan-
CallMaHAap MeH acnanTap LWbIfbIHAAPbIHbIH, TOMEHAEreHAIr, aaKTaAMafaH BHAIPIC  KaNAbIKTapbIHbIH
a3aifaHablfbl, TiNTi TOYNIKTIK KAPKbIHHbIH, }XaHE AMHAMMKaHbIH apTKAHAbIFbI XKalnbl CeHiMAj anTyFa 6onaabl!

AnfallKbl OH, HITUMXKENEP bIHTaNaHAbIPaAbl, COHAbIKTaH « OTXK» BK» MLUC 2019 xbinbl KeTinyre ceHimai Typae
BafbIT anagpl.

Es2eHuli bobpoeHblil,
OTXK

KYPC
HA COBEPLLEHCTBOBAHUE

TOO «CN «OrXK» aoctatoyHo 60/1bLIOE BHU-
MaHWe YyaensetcaA HayvyHo-uccnefoBaTeNb-
CKOW M paLMOHANN3aTOPCKON AEATENbHOCTH,
Beflb, Kak M3BECTHO, COBEPLUEHCTBOBAHME AB-
NAETCA 3a710r0M ycnexa.

Mpuyem, BbICOKON 3QPEKTUBHOCTM MOXKHO A0-
CTWYb He TO/MbKO 6narogaps NPUHLMNMANBHO HO-
BbIM TEXHMYECKUM PELIeHUAM, BEKYLMM 33 CO-
6ol MHBECTULMOHHbIe 3aTpaTbl, HO B 80% cnyyaes
— NPOBEAEHNEM TPAMOTHbIX OPraHU3aLMOHHbIX Me-
ponpuaTuin. UMeHHO, Mcxoaa M3 3TOT0 NPUHLMNA,
B LeNAX MNOBblEHWA YPOBHA KOHKYPEHTOCMOCOb-
HOCTMW, CHUXEHWUA PacxofoB, NOBbIWEHUA MPOM3BO-
ANTENbHOCTU TPyAa U 3P deKTMBHOCTH BU3HEC], B Lie-
NI0M, Hamu bbina BbIBpaHa TeXHONOTUA BepeXANBOro
NPOM3BOACTBA NPEUMYLLECTBEHHO HAJ4 WMHbIMK CK-
CTEMaMu ynpaBaeHus.

OLHMM M3 MepBbIX MHCTPYMEHTOB Oblna BbibpaHa
cuctema 5C — COBOKYMHOCTb AEWCTBUM, HanpaB/ieH-
HbIX Ha CO3/aHMe NopAAKa Ha paboyem mecTe.

HaumHanocb Bce He BbICTPO M He TaK MAAKO, Kak
X0Tenocb 6bl, HO OrPOMHYK PO/b Cbirpana 3auH-
TEPECOBAHHOCTb NepCcoHana.

Kak oTmevaeT Hall WAenHbIA BAOX-

HOBWTENb, HAYaNbHUK PyAHUKA «HOXK-
Hbin WHkain» Haypbisbaes M.C., Bo-
BNIEYEHHOCTb [JO0/MKHA OblTb Kak €O
CTOPOHbI NPOW3BOACTBEHHOIO Nepco-
Hana, Tak M agMUHUCTPATMBHO-YNpPaB-
NeHYeCKoro.

Ha Tom v nopelwmnan. HaunHasa ¢ mas

2018 roga npoBenu HeECKONbKO coBe-
LLAHMI C KONNEKTUBOM, 06CYANNN KOH-
uenuuto BHeapeHua cuctembl 5C Ha
NPOM3BOACTBEHHBIX Y4aCTKax, co34anu

aKTMBHY pabouyto rpynny M3 cambix
KpeaTuBHbIX NtoAei, NpoBenn Bble3a-
Hble 0byyYatowme Kypcbl Ana NepcoHa-
na, paspabotanM MeToAMKY nojayu
NpeafoXKeHn N0 HenpepbIBHOMY CO-
BepLweHCcTBOBaHNIO. Co CBOEW CTOPOHDI
PYKOBOACTBO KOMMaHUW 0406pUN0 cu-
CTEeMYy MOTMBALMM 3a NOAAHHbIE Npes-
NIOXKEHWUA — MOMUMO EXKEMECAYHBIX Bbl-
naaTt, No uToram roza bbi10 NpoBeAEHO
TOPXECTBEHHOE HarpaxaeHue COTpyA-
HMKOB MO HOMMWHALMAM, NAaHUPYyeTCA
NPOBeAEHNE KOHKYpCa Ha Ayyliee pa-
boyee MecTo, YTO TaKKe OyaeT oTmeye-
HO LLleHHbIM NPU30M.

AdepHoe obwecmso KazaxcmaHa

COURSE FOR
IMPROVEMENT

LP «JV» SMMC» pays a lot of attention to research
and innovation activities as the improvement is
the key to success.
High efficiency can be achieved not only with
a help of fundamentally new technical solutions
that tend to entail investment costs, but in 80% of cases
- by conducting competent organizational measures.
Using this principle, we have chosen the technology of
lean production mainly over other management systems
in order to increase the level of competitiveness, reduce
costs, as well as increase labor productivity and business
efficiency.

One of the first chosen tools was the 5C system - a
set of actions aimed at the creation of order in the
workplace. It all started not as quickly and smoothly
as we would like, but the interest of the staff in this
initiative played a huge role.

Our ideological mastermind, a head of the South Inkai
mine, Mr. Nauryzbaev M.S. notes that the involvement
should originate from both the production staff as well
as the administrative and managerial staff. Starting from
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Ha cerogHAWHWN feHb nNepesoBMKOM Ha pya-
HUKe «HOXKHbIK MHKaM» MOMXHO CYMTATb PEMOHT-
HYI0 MacTepckyt yyactka [TM. HayanbHuk YITN
Kymagnunos M.T. M 23nekTpocnecapb N0 PeEMOH-
Ty obopymoBaHua KepyeHbaes O.A., 3apyyMBLINCH
NOALEP!KKON KOANEr, MOAHOCTbIO CamMu OTPEMOH-
TUPOBAAW NOMELLEHNE. A UMEHHO: 0bwuan no-
TONOK NPOGHACTUNOM, Ha TNOAY BbINOKUAN Ka-
GenbHylo NAUTKY, NOBGENUAM WU NOKPACWUAU CTEHBI,
B LWECTM TOYKAX YCTAaHOBWUAW MOLLHOE OCBelLle-
HWE, CNPOEKTUPOBANM M YCTaHOBWAWM [ABa pabo-
YMX CTONA C NOACBETKOM HeobXOoAMMOM 30HbI, pas-
MECTUAM ABa CTEHAA C KPenneHWAMMU ANA UHCTPY-
MEHTOB W CTeNNaX ANA MaTepuanos, Heobxoau-
MbiX B paboTe Kaxabli AeHb C LBETHON MapKu-
POBKON. Take BHyTpM pabouyeit 30HbI HaLWOCH
MeCTeYKO ANA KabuHeta Opuragmpa, 4tobbl MOXK-
HO OblI0 B TUWKHE M yucToTe paboTtaTh ¢ byma-
ramu. PebsaTta BClo paboty no obycTpoicTBy Ma-
CTEPCKOW BbIMONHWUAW CBOUMM CUNAMW, AETANbHO
npopaboTasnM KayecTBO MCMO/Mb3yeMbIX MaTepu-
anoB, OCBelleHMe, BCe BMAOTb A0 rabapuToB pa-
6ounx cTonoB. HayanbHUK pyaHUKA «HOXKHbIN
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May 2018, JV «SMMC» held several meetings with the
team, discussed the implementation of the 5C system
at the production sites, created an active working group
consisted of the most creative workers, conducted on-
site training courses for personnel, and developed a
methodology for submitting proposals for continuous
improvement. The company administration approved
a motivation system of the personnel for submitted
proposals — besides monthly salary, employees receive
a solemn rewarding by nominations at the end of the
year as well as get a valuable prize based on the results
of the competition for the best workplace.

To date, the foremost at the South Inkai mine tends
to be the repair shop of the GTS site. A head of the
geotechnical site, Mr. Zhumadilov M.T. and an electrical
equipment repair technician, Mr. 0.A. Keruenbaey,
have repaired the room with a support of colleagues.
They sheathed the ceiling with a professional flooring,
laid tiles on the floor, whitewashed and painted the
walls, installed powerful lighting at six points, designed
and installed two workstations with lights, placed two
stands with fixtures for tools and a rack for the materials
needed at work every day. Also inside the working area,

there was the brigadier’s office where one
could work with documents in silence. Workers
themselves did all the work; they put attention
to all details of the quality of the materials
used, the lighting, and all the way down to the
size of the desktops. The head of the South
Inkai mine, Mr. Nauryzbaev M.S. and the
chief engineer, Mr. Mikheev A.V. support the
staff’s initiatives, encourage social networking
among team members, recruit professionals,
try to create comfortable working conditions,
improve existing achievements, take part in
training, and show by example that learning is
never late and important to cultivate.

As a result, we have a comfortable
and functional room, where it is safe and
comfortable to work and any part can be
visualized with a help of color marking, while
previously we kept equipment and tools as
well as carried out repair work in one of the
car cabinets.

In addition, there are considerable
changes at the company’s second mine,
Akdala. We can observe a clear leader in
the implementation of the 5C system, Mr.
Tugelbayev Nurgali, the operator of the GTS.
After completing the thematic training at
the «School of the Young Specialist», he
actively began to conduct campaign talks
with colleagues and generate new ideas on
the arrangement of the geotechnical site In
particular, he was responsible for consoli-

MHKkan» Haypbizbaes M.C. U rnaBHbIi MHXeHep
Muxees A.B. ¢ rOTOBHOCTbIO NOALEPKMBANN HAYM-
HaHMA MepCcoHana U NPOAO/KAKT 3TO AenaTb, Ha-
NaKMBAKOT KOMMYHWUKATUBHbIE CBA3K B KONJIEKTUBE,
NPUHUMAOT Ha paboTy npodeccroHanos, K KOTO-
PbIM XOYeTCA NPUCAYLIMBATLCA, CTAapaloTcA Co3Aa-
BaTb KOMQOpPTHblE YCN0BMA TpyAa, NOALEPHKMBATb
Ha4yaToe M yAy4ylwaTb YXKe WMMelowmeca AOCTUXe-
HUA, NPUHUMAIOT Yy4yacTue B 0Oy4YyeHWuu, cBOUM
NPUMEPOM MOKa3bIBAKOT, YTO YYMTbCA HUKOrAA He
NO3Z4HO M BaXKHO CAaMOCOBEPLIEHCTBOBATbLCA.

B wuTore mbl MoXem O0OBEKTMBHO NOXBACTaTb-
cA  YyAOOHbIM ¥ QYHKLMOHANbHBIM MOMELLEHM-
em, rae nwbas pgetanb Bu3yanusumpyetcs, 6na-
rogaps LUBETHOM MapKupoBKe, rae paboTtaTb
6e30nacHoO M KOMQOPTHO, TOrAa Kak COBCEM B He-
AaBHEM npowaom o060pyaoBaHWE U UHCTPYMEH-
Tbl XPaHWAWUCb BOBCE B OAHOM M3 aBTOMOOWbHbIX
OOKCOB, TaM e B TECHOTE MPOBOAMAN PEMOHTHbIE
paboTbl.

Hemanble nepemeHbl Habnwopgaltca M Ha BTO-
POM pyAHWKe npeanpuatua — «Akgana». Henb-
31 He OTMEeTWUTb MOABJAEHWe ABHOrO /AuAepa no
BHeapeHuio cuctembl 5C Tyrenbbaesa Hypranw,
onepatopa [TC. Mocne nNpoxoXAeHMUA TemaTuye-
ckoro obyyeHua B «lllkone monogoro cneuuanu-
CTa» OH aKTMBHO Haya/n NPOBOAMTb arMTaLMOHHbIE
becefbl C KONNEramMu MO LEXy U reHepupoBaTb HO-
Bble maen no obycTtponctey YITM. B uyacTHOCTHM,
OH O6bl1 Ha3Ha4YeH OTBETCTBEHHbIM 33 KOHCO-
AMLALMI0 NPEeANOXKEeHUA MO HenpepbiBHOMY Yayuy-
weHunto. Hecmotpa Ha monopow Bo3pacT, K Hyp-
ranu MNPUCNYWMBAOTCA CTaplwue TOBapuWM, Ko-
TOpble C TFOTOBHOCTbIO YAyyWalT CBOM paboune
mecTa 1 6e3 onackM OTHOCATCA K HOBOBBEAEHMAM.
Ha cerogHAWwHW AeHb, b6narofaps Takum nauge-
pam, Ha 0DOMX pyAHMKAX y BCEX Ha C/AyXy MNOHA-
Tne «bepexnanBoe NPOM3BOACTBO», Ha Yy4vyacCTKax
pasmelLeHbl aruTalMOHHbIe N/AKaTbl M HArNAg-
Hble nocobusa no 5C, NearMiss, Vision Zero, n306-
PaXeHMs C KomniekTauuen pabouert ¢dopMmbl
ofexabl 3uma/neto n CH3.

CTOMT OTMETUTb TaKKe, YTO B XO4E aHanu3a pe-
3yNbTaTOB NPUMeHeHuA cuctembl 5C MOXKHO C yBe-
PEHHOCTbIO FOBOPUTb O CHUMNKEHWM NOTepb OT bpa-
Ka M [edeKkToB B NPOM3BOACTBE, YMEHbLIEHUM
3aTpaT Ha 3aKyn WHCTPYMEHTOB W WHBEHTApA,
YMEHbLIEHUN OCTAaTKOB He3aBEepLEHHOro Mpou3-
BOACTBA, Aaxe 06 yBeNUYEHUU AUHAMUKM U CYTOY-
Horo Temna!

MepBble NONOXMTENbHbIE pPe3yaAbTaTbl MOTUBU-
pytoT, noatomy TOO «CMN «HOIXK» yBepeHHO bepet
Kypc Ha coseplueHcTBoBaHue B 2019 rogy.

Ee2eHuli bobposHbiil,
IOrXK

AdepHoe obwecmso KazaxcmaHa

dating proposals for continuous improvement. Despite
the young age, older colleagues listen to Nurgali,
who improves workplaces and are encourages
innovations. Today, thanks to such leaders, the concept
of «lean production» is widely known in both mines,
campaign posters, visual aids on 5C, NearMiss, Vision

Zero, images with a complete set of working uniforms
for winter / summer are posted on the sites.

It is also worth noting that as a result of the imple-
mentation of the 5C system, there was a reduction
of losses due to defects in production, the re-
duction of the cost of tools and inventory, the less

amount left work in progress as well as the increase
of the dynamics of the work and daily pace!

The first positive results are motivating, therefore
LLP «JV «SMMC» confidently sets a course for
improvement in 2019.

Yevgeny Bobrovny,
SMMC
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MMIPOrEHAI YPAH KEH OPbIHAOAPBIHAA OHIMAI
FOPU3OHTTAPAbIH NETPO®UIUKANBIK KACUETTEPIH
KbIHbIC KEPHI BOMbIHLIA AHbIKTAY YLUIH
AIPO/NbIK-MATHUTTIK PE3OHAHCTbI KONJAHY

Mycab6aes C.P.
«Bonkosreonorua» AK «leotexHoueHTp» duamnanbl, Anmartsl K., KasakcTtaH

HepacTbl YHFbIManbIK cinticisgeHaipy (MYC) apicimeH eHAipineTiH ypaH KeH OpblHAapPbl HerisiHeH
TEPPUTEHAI dNCi3 LEeMEeHTTenreH, KebiHece KymMcaK KbIHbiCTapfa KaTaAbl. YpaHAbl Ty3inimaepain
TEHETUKANbIK KIHEe JIMTONOTUANBIK-KYPbINbIMAbIK €epeKWwenikTepi ypaHHblH Me/WepiHiH, XaHe
TapanyblHbIH, KypAeni TypaepiH wapTrangbl. byn ypaHabl reonorvanbik 6apnay KYMbICTApbIHbIH,
KYpAeninirine anbin Kenegi, acipece epacTbl YHFbIMANbIK CiNTICi3geHAipy a4iCiMeH eHIMAI WeriHAiHi
OHAEYAiH reoaknapaTTbiK Heri3i peTiHAe OCblHAAN TY3iHAINEpAi re0PU3NKANbIK KaHE NEeTPOPUINKANDBIK,
3epTTeynep Kyprisy.

«Ka3satomeHepkacin» YAK-biHAA NaWAanaHbiNaTbiH TAy KbIHBICTAPbIH YHFbIMANapabl reodu3nKanbik,
3epTTey A9CTYPAi dAiCTepi OHIMAI TOPM3OHTTAP MEH KOpLaylWbl MKbIHbICTAaPAbIH QUABTPALUANDIK-
CbiMbIMAbINbIK  KacueTtTepiH (®CK) aHbiKTay XoHe 6afanayaa kaHama Oenrinepai KongaHagbl.
COHAbIKTAH 3N1EKTPUKANbIK  KapoTaX dA4ICTEPiHIH AepeKkTepiHiH, CeHimAiniri Ken Kafganaa
KeTKiNnikcisa 6onbin Tabbinagbl, acipece, GUAbTPALUANLIK OipPKENKICI3A4IKTI aHbIKTayMeH 6ainaHbICTbI
macenenepai wewy kesiHge. HeMTPOHAbIK 9A4ICTEP XMUbIHTLIK bIAFANAbINBIKTLI (KypaMbiHAa cyTeri 6ap)
enwenai, 60oc, KanuANApabl KaHe ca3fabl-6aMNaHbICTbI CyAbl epeKwenemensi, AFHWU 3epTTeneTiH
obbekTiNepaiH QUALTPALMANDBIK KAaCMETTEePiH aHbIKTamManabl.

Kasipri TaH4a KONAaHbiNaTblH TaC XaHe OAOMATI mMaTepuan yArinepiH 3epTTeyaiH 3epTXaHanblk
dAiCTepiHiH Ae TWimainiri wekteyni. byn HerisiHeH KepH MaTepuanbiHbiH CanacbliHa KOWbINATbIH
)KOFapbl TaflanTapMeH, 0N1apAblH, eHOeKTi Ken KaKeT eTeTiHAiriMeH, y3aKTbIFbIMEH, VAT anyfa apHawbl
[alblHAbIK KaXeTTinirimeH 6anadbicTbl. COHAbIKTAH NeTPOPU3MKaNbIK 3epTTeynep o4eTTe apHaibl
OpTafNblKTapAa Kypridineai KoHe anblHATbiH AepeKkTep MNepcnekTMBanbl ypaHAbl Ty3inimaepai xe-
nen ®CK bafanay ywiH KongaHbina anmanabl. 94eTTe NiWiHi AypbiC KIHE eNlWeMi KanbiNTbl bl
HbIC yArinepi 3epTreneai. KepHai netpodusmKanblK 3epTTeyAiH KYPri3ineTiH WeKTeyni Kenemi
KeH 6O0WblHIWA bINFANAbINbIKTbIH (alWbIK/3GdEKTUBTI KeyekTinik) opTawa MaHiH faHa 6afanayabl
KaMTamacbi3 eTeai, Keke KabaTTapablH KaHe apanblk Kabatwanapgblt ®CK Kanbl gepektep anyfa
MYMKiHAIK Bepmengi.

NeTpodu3nKanblK 3epTTeyNEePAiH TUIMAINITIH apTTbipy YyWiH 6apablKk Tac maTepuangbl Aana wapT-
TapblHAa 3amMaHayuM OUM3MKANbIK JAiCTepAiH KemerimeH Tikenewn 3epTTey KaeT. MbIHbICTapablH,
®CK aHbIKTayablH, TUiMAI aAicTepiHiH 6ipi AAPOAbIK-MAarHUTTIK pe3oHaHc (AMP) 6onbin Tabbina-
Abl. APM apaici Tay KbIHbICbIHbIH KEYeKTiNiriH OHblH, AUMTONOTMACBIHAH TAyenci3 TikeneW aHbiKTayfa
MYMKiHAIK 6epepni, cebebi enweHeTiH acepnep KeyekTeri daouaneH Tikenen bOainaHbicTbl. Tay
XbIHbICTapblH APM 3epTTeyaiH Herisri epekleniri Keyek KeHiCTIKTeri CYMbIKTbIKTbIH, XblXKblYbIH
MONEKYNAPAbIK AeHrenae cesriwTikte. Ocbl Herizge eHimai KonnektopnapablH ®CK aHbIKTanagbl, OHbIH,
iwiHae TabWUFU bINFANALINbIK, AWbIK KIHE TUIMAI KeyekTifnik, dunbtpaumna KospduumeHTi, ca3abinbik
)KOHE Ca3AblH 3aTTblK KYpambl, TMAPOOUABAINIK.

APM aHanusaiH HaTUXKeNepi bIHbIC YATiNepiHiH NilWiHeH Tayencis, COHAbIKTaH NeTpodU3UKaNbIK
3epTTeynep YWiH YHFbIMa CafacbiHa TyceTiH 6apablK Tac MaTepuan: KepH, MOHONUTTeP, KepH BenikTepi
)KOHe WaaM KONAaHblNa anagbl. ANblHFaH yArinep apHanbl AalbIHAbIKCHI3 BacTanKbl KyHiHAe 3epTTene
anagl.

APM 3epTTeynepieH anblHaTblH AepekTep YpaH KeH OpblHAAPbIH  epacTbl  YHFbIMAAbIK,
CinTicisgeHAipy apkbinbl bapnay KoHe eHAey KesiHAeri Heri3ri reonoruanbik Macenenepai wewyre
MYMKiHZIK Bepeai:

— OTKi3eTiH »oHe ©TKi30enTiH IKbIHbICTApAbl aAHbIKTAy MaKcaTbiHAA reopusnKka HaTukKenepiH

Tangayabl neTpodusnKanbik KaMTamachi3 eTy YWiH XKeaen aknapar any;
— OUNBTPALMANDIK-CBINbIMABINBIK KAaCMETTepiH aHbIKTay, OHbIH, iWiHAE NepcnekTUBaNbl YpaHAbI

TY3iNiMAepAiH, KeyeKTi KeHICTIriHiH PuabTpaumnanblk KoIQOUUMEHTIH KaHE KYPbIIbIMbIHbIH,
OipKenkKici3girid aHbIKTay;

— re0NIOTUANBIK KMMa KaWabl anblHAaTbiH XeAen TOAblK MeTPpoPU3MKaAblK aKnapaT KapoTaXKAblK
aaicTepai TangayabiH Herizi 6onbin Tabblnaasl;

— ypaH KeH OopblHAApblH eHAaeyai obanayfa KaXkeTTi Te0NOrMANbIK KOHE T[eO0TEXHONOrUANbIK
MOAENbAEp Kacay Kes3iHAe Treonoruanbvik-reopusankanblk  aknapatTbl  bapblHWA  TOAbIK
Kenemae any KamMtamacobl3 eTineai.

2017-2018 xbinpgapbl «TEPEC» FOK MWK xoHe «Bonkosreonorma» AK apacblHAafbl KYMbIC
Kenicimaepi 6oMbiHWa «BHuureocuctem» (PP, Mackey K.) fblAbIMM OpPTanbifbiHAA AaWbiHAANFAH
AMP 3epTTeynepaiH cunatTanfaH TexHonormanapblH «KasatomeHepkacin» ¥YAK» AK ypaH eHaipy
OafbITbIHbIH TaxipubeciHe 6elimpaey KoHe eHri3y 6O0MbIHIWA CbIHAKTbIK-94ICTEMENIK KYMbICTAp
Kyprisingi.

[anbiHaanfaH KblHbiC yarinepiH AMP 3eptrey [potoH 20M penakcomeTtpi 6a3acbiHAafbl an-
NapaTTbiK-94ICTEMENIK KeleHAi KOoNgaHy apKbinbl OpbiHAANAbl. MbIHbIC YATiNEPiHiH, KeyeKTiniriH
aHblKTayaa Kanubpney binfangblH  KONEMAIK YAECiHIH CTAaHAAPTTbl  YATiNepiHiK, KemerimeH
(FCO 2468-82) (meKaHHbIH TOPTXNOPAbI KOMIpPTEriHAEri epiTiHAICI) XKy3ere acbipbinabl.

«MpotoH 20M» AMP annapaTTblK *KoHE dAiICTEMENiK KelWeHi NUTONOTrUANLIK alblpbIMAAPAbI
KaHbIKTbIPaTblH GAOMATAPAbIH, KEeyeKTep enlWemiHe Tayenai Tapanybl, ONapAblH TMAPOPUAbAIT
oHe rnapodobuanbiFbl Kalabl KeH aknapat anyfa MyMKiHAIK 6epepi, KabatTblH 3QPeKTUBTI
KeyeKTiniriHiH WamacbiH, ca3gbl LUeMeHTneH ©OannaHbiCKaH AlOUA  MeNLWepiH, KbUIKbIManb
GNONATI, AFHW OTKI3TiWTIKTIi aHbIKTAWADI.

AMP 3epTTeynep Kyprisy OapbiCblHAa aHbIKTaNaTblH HEri3ri cunatramanap: €pKiH WHAYK-
LMA  CUTHANbIHbIH, HEMECe CMUHAIK KAHFbIPbIKTbIK  MaKcMMangbl (6actankel) amnauTygacsl;
CMMHTOPAbI Hemece 6OMAbIK penakcauuaHbiH YaKbIT TYpaKTbiCbl; CAMH-CIUHAIK HeEMece Kes-
LEHEH penakcauma TypaKTbiCbl; Monekynapabl Anddysna koadduumneHTi.

1.1. cypeTTe penakcauuanbik yaKblTTapAblH CNeKTpanbAbl TapanyblHa TypaeHaipinren (1.2. cyperT)
O/IEHreH CNUH-CNUHAIK PeNaKkCcaLmnA KUCbIFbl KOPCETINTEH.

1.1. cypem. CnuH-cnuHOIK peanKkcayusHsIH
enuweH2eH Kucblifbl

1.2. cypem. CnuH-cnuHOIK penakcayus yaKblmbiHbiH
cnekmpansAbl MapanybiHbIH KUCbIFb!

AMP 3epTTeynep Kyprisy KesiHge Toxipubenik obbvekTtinep peTiHae ToFbiCKEH KeH OPHbIHbIH Bap-
Nay YHFbIManapbiHaH anblHFAH MOHOAUTTEP ManganaHbingbl. MoHOAUTTEp yArinepi casgap Heme-
ce yari Kenemi OoWbIHIWA AUCNEPCTIK TapanfaH ca3fblH KOHUEHTpauMAcbl apTypai bopnbingak Kym
6onbin Keneai.

TOFbICKEH KEH OpPHbIHbIH PTYPAi YHFbIManapblHAH anblHFAH KbIHbICTapAbIH 62 yarinepiHe netpo-
dU3MKaNbIK AAPONBIK-MArHUTTIK 3epTTeynep *Kyprizy onapablt PCK aHbIKTayFa MyMKiHAIK bepai.

Hyprisinren AMP 3epTTeynepaiH HITMXKECIHAE KbIHbIC YATiNepiHiH, Heri3ri neTpodu3nKanbik,
napameTpiepi aHbIKTanAbl:

— alWbIK KeyeKTiNik koapouumneHTi (Kno);

AdepHoe obwjecmeso KaszaxcmaHa
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— JKbIHbICTbIH KeyeK KeHicTiriHaeri 60c (blnXbIManbl) CyAblH yNeciH KepceTeTiH 3PEKTUBTI Keyek-
Tinik KoappuumneHTi (Knag);

— JKbIHbICTbIH KanAblk (6atnaHbiCKaH) CyMeH KaHbIKKaHAbIFbl KO3pPuuneHTi (Kso);

— Keyek enwemaepiHid Tapanybl;

— KeneMfiK ca3abinbik KoadpouumneHTi (Krn);

— OTKI3riWTiK KoadpduumeHTi (Knp).

OpPTYpPAi YHFbIManapAaH anblHFAH KblHbIC yArinepiH AMP 3epTTey HaTUXKeCiHAE anblHfaH Jge-
pekTep HeridiHae TOfbICKEH KEH OpPHbIHbIH, KbIHbICTAPbl Ty3iNiMAEpiHiH reonornanbik-neTpo-
PU3MKaNbIK KUBIHTbIK KMMacbkl (2 cypeT) acangbl, OHAA KEHCbIMbICTbIPYLbl ¥bIHbICTAPAbIH, WMHTEp-
Basbl, CyTipekTep 66NIHTEH KaHe ONapablH canacbl 6afanaHfaH.

2 cypem. Kno, Knagh,Knp, Keo #caHe Ken napamempnepiHiy ynzinepdi any mepeHdieiHe
mayenoi ¥ubIHMbIK NAgHWemi
Eeneinep: g - casdap; - ¥bIHbICMAP—KOAAEKMopAap

OTKi36eNTiH CcyTiperimeH »KaHe KOfapbl OTKI3rill Tay bIHbICTAPbIHbIH, MHTEPBa/NbIMEH CMNaT-
TanaTblH XbIHbICTAP TY3iNiMAEPiIHIH XUbIHTbIK F€0N0TUANbIK-NETPOPU3UKANbIK KMMACbIHA XKYpPri3inreH
aHanu3 HerisiHae TOFbICKEH KeH OpPHbIH BHAEeYyAiH KONaWAbl WapTTapbl Kaabl KOPbITbIHAbI
Kacangbl.

Kasipri yakbiTTa wWewWwineTiH Tancbipmanap aAcblH KeHeWTy MaKcatbiHaa AMP 3epTtey TexHono-
TMACBIH  9PTYPAiI  TEONOTUANBIK-TEXHONOTUANBIK  WAPTTapAa KOAZaHy  OOWbIHWA  KYMbICTap
KaNFacTblpblNyaa, 0ONap MblHAaNapFa MyYMKIHAIK Bepegi:

1. YHFbIManapAablH reonornanblk  KMManapblHbiH  BipKenkicisgirin - 6afanay KoHe KopAaapAbl
aHbIKTAyAblH, A9/N4IMH apTTbipy YWIiH YHFbIMAnapabl reopusnKkanbliK 3epTTeynepaiH, *KaHe XKblHbIC
yArinepin netpopusnkansik AMP 3epTTeynepaiH AepeKTepiH KeweHai Tangay aficiH xacay.

2.OpblHAanfaH aigaynapably, KaHe netpodusmkanolk AMP  3epTTeynep TEXHONOTUACHIHbIH,

KemerimeH anbiHfaH OCK pepeKkTepiHiH HerisiHge YHFbIManap KWManapbiHblH, Fe0N0TUANDIK

Ty3inimaepiHiH dunbTpaumacel KoadpduumeHTiH ToNbIK BaFanay agiciH *Kacay.
3.Tay XblHbicTapblHbiK ®CK koHe KabaT ¢nouAaTepiHiH KoHE TEXHONOTUANLIK epiTiHAinepain,

PU3MKANBIK-XMMUANBIK ~ KAaCUeTTepiH Xyheni Typae KeweHai AMP  3epTrey  HerisiHage

TMAPOTEeHAI ypaH KeH OpHbIHAAPbIH MOHWUTOPAAY dAicTeMeciH acay, b6yn eHaeyaiH Kon-

[AaHbICTafbl MOAENIH HAaKTblayFa MyMKIHAIK bepeai.

AdepHoe obwjecmeso KaszaxcmaHa

XPOHUKA

29 HaypbI3
KP A®U xanbiKapanbiK bIHTbIMAKTaCTbIfbl

2019 xbinbl 13 Haypbi3 KyHi APU Apgpo-
JIbIK Kayincisaik 60MbIHLWA OKbITY OpTasibifbl-
HblH, 6a3acbiHaa A9XA LWaKbipblLiFaH capan-
LWIbINAPbIHbIH, KATbICYbIMEH CEeMWHAp OfTTi.
CemuHapga KP PapoH 6afaapnamackiH gan-
blHAay OOlblHWaA SpeKeTTep ocnapbl Tan-
KblnaHgpl. CemunHap yhbiIMAacTbIpyLUblAapbI
—KP 9M rkaHe «IKOCEPBUC-C» KLLUC. LakKpi-
pblIFaH capanwbliap Kypblabic matepuan-
napbl 6orbiHWa ADXA-HiH, *Kannbl Kayincisgik
TasanTapbl, OCbl TananTapgpl IpTypai mem-
NleKeTTepae eHrisy macenenepi, ayaga, To-
NblpaKTa }XaHe cyaa pagoHAabl enLey agictepi
ahnol GasHpgamanap Kacagpl. Kewerpj
3KONIOTUANBIK 3epTTeyNep OpTablfbiHbIH 6ac-
Toifbl nyweHko B.H. kacafaH 6asHpama-
na 9pTypAai TUNTI  paguaumanbiK  KayinTi
obbekTinepaiH, acepiHe ylwblpafaH ayaaH-
Oapfafbl XanblKTblH, CayneneHy Aosanapbl-
HblIH, CafbICTbIPMasibl bafacbl bepinai.

KP AoU

8 cayip
Apponbik Kayincisaik
60i1bIHLLA OKbITY KYPCbl

2019 Kbinbl 1-4 cayip apanbifbiHga APU
Aaponblk,  Kayincisgik  6OMbIHWA  OKbITY
OpTaNblfblHAA  PAOMOAKTUBTI  Ke34epaiH,
du3MKanblK  Kayincisgiri  6oMblHWa  WH-
CNeKTop/ap YLWiH OKbITY Kypcbl oTTi. Kypc
AKLW 3HepreTvka MuHUCTpAIri Aaponbik,
Kayinci3gik 60MbIHWA YATTbIK SKIMLINIFiHIH,
Paguonorusnbik,  Kayincisgik  opucimeH
koHe AKLL Apponbik 3epTTey HoMbiHWa KO-
MUCCUACBIMEH YIMbIMAACTbIPbIAAbI.

KypCTbiH, MaKcaTbl — peTTeyLli opraH UHC-
NEKTOP/IAPbIH  AAPONbIK  KaHEe Meguuu-
HaNblK, 0ObeEKTINepaeri pafMOaKTUBTI Kes-
LePAiH PU3MKanbiK Kopfay KyMeciH MHCc-
nekuuanay oaHe Oafanayga KongaHbl-
NaTblH Kypanaap MeH agictepre oKbITy.

KP AU

10 cayip
YKimeTTik capanwbinap
TOGbIHbIH, YLWiHLWI ceccuacbl

8 cayip KyHi *eHeBa KanacblHAafbl BYY
benimlweciHae YKiMeTTiK capanwblinap To-
ObIHbIH, — AA4PONbIK KApPYyCbI3AaHYAbl »Kbij-
KbITyaafbl BepudUKauMa peniH Tankbliay
6olblHWA 6ac  xaTwbl KeHecwinepiHix,
ywiHwi ceccusicol bactangbl. OHpa KP
atbiHaH KP ¥AO PMK 6ac aupekrtopsbl
J.batbipbekoB KaTbicTbl. BYY bac accamb-
NeACbIHbIH, Pe30aILMACBIHAA aHbIKTAIFaH
MaHZaTKa COMKeC OCbl Ceccus COHfFbl 6o-
Nbin Tabblnagbl KOHE TON KYMbICbIH KOpPbI-
TbiHAbINAYFa apHanfaH. Capanwblnap yuin-
Wi ceccus KapcaHplHAA OTKEeH ceccuanap
WweHbepiHaeri Tankbliaynap, 6asaHgama-
Nap, KYMbIC Ky)KaTTapbl TypiHge OypbIH
LaWblHOaNFaH KOHE  YCblHbLIFAaH  MmaTe-
puangap HerisiHAe KOPbITbIHAbI KYXKaT KO-
6acblH AalibiHAAAbI.

KP ¥A0

XPOHUKA

29 mapta
MexayHapogHoe cotpyaHuyectso UAD PK

B pamkax coselwaHua € yyactuem npu-
rnaweéHHbIx akcneptoB MATATI, B MAD Ha
6ase YyebHoro ueHTpa no agepHon bes-
onacHoctn 13 mapta 2019 roga cocroanca
CeMWHap, Ha KoTopom obcyxpanca nnaH
pevicteuii no paspabotke PagoHosol npo-
rpammbl PK. OpraHusaTtopbl cemmHapa — M3
PK 1 TOO «9KOCEPBUC-C». MpurnawéHHble
3KCNepTbl M3NOXKMAM 0blme TpeboBaHUA
6e3onacHocT MATATI no cTpouTenbHbIM
maTepuanam, a Takxe npobnembl BHeape-
HUA 3TUX TpeboBaHMI B pasHbIX CTpaHax, o
meTo4ax U3MepeHua paoHa B BO3ayxe, No-
uBe 1 BOAE.

B poknage, npencTaBfeHHOM Hayaib-
HUKom UK3U TnyweHko B.H., bbina paHa
CpaBHUTENbHAA OLLeHKa 03 06ayyeHuA Ha-
ceneHvsa B panioHax, NOABEPKEHHbIX BO3-
OEeNCTBUIO PaAMaLMOHHO-0NACHbIX O0ObeK-
TOB Pa3/IM4HOIo TUNa.

nAad PK

8 anpens
O6yuatowmin Kypc
no agepHoi 6esonacHocTH

1-4 anpensa 2019 roga Ha 6ase YuebHo-
ro LeHTpa no sgepHoi 6esonacHoctn NAD
nposeaéH y4yebHbll Kypc 419 UHCMEKTOPOB
no ¢wusmnyeckor 6He3onacHOCTU paauoak-
TUBHbIX WCTOYHMKOB. Kypc opraHusoBaH
Oducom paguonornyeckort besonacHocTn
HauMoHanbHOW agMUMHUCTPaALUK AfepHOM
6e3onacHOCTM MUHUCTEPCTBA 3SHEPreTUKMU
CLUA coBmecTHO ¢ Komuccueit no agepHoMy
perynnposaHuio CLUA.

Llenb Kypca — 06y4eHne MHCNEKTOPOB pe-
F'YNATOPHbLIX OPraHOB CpeaAcTBam U MeTO4am,
ncnonblyembiMm Npu MUHCNEKTUPOBaAHUU U
oueHKM 3ddeKTUBHOCTU cuctem o¢usnye-
CKoM 3aWNTbl PaaNO0aKTUBHbIX MCTOYHUKOB
Ha A4epPHbIX U MeJUUNHCKUX obbeKkTax.

nAd PK

10 anpens
TpeTbAa ceccua rpynnbl
NpaBUTENbCTBEHHbIX 3KCMEepTOB

8 anpena B otgeneHnn OOH B r.*KeHeBa
Hayanacb TPeTbA Ceccus rpynnbl NpaBu-
TENbCTBEHHbIX JKCNEPTOB — COBETHWKOB
leHepanbHOro cekpeTaps MO paccmoTpe-
HUIO POAN BepudUKaLMKU B NPOABUKEHUN
ANEPHOr0 pasopy)KeHus, B Kotopoi oT PK
NPUHAN y4acTUe reHepasibHbll AUpeKTop
PrN HAL, PK 3.baTbipbekos. B cootBeTcTBUM
C MaHAaTom, onpeaenéHHbIM pesontoumen
leHepanbHoM accambnen OOH, paHHas cec-
cUa ABNAETCA 3aKNUYUTENbHON U npu3BaHa
noggectn utorn pabotol rpynnbl. Ha ocHo-
BaHWUM AMUCKYCCUI, NPOBEAEHHbIX B pamKax
npeablaywmnx ceccuii, paHee paspaboTtaH-
HbIX U NpeAcTaB/ieHHbIX B BUAE [0KN3aA08B, U
pabounx AOKYMEHTOB MaTeEPUanos, B Npesa-
OBEpUM TPETbeN ceccum skcnepTamm Noaro-
TOBJ/IEH MPOEKT UTOrFOBOro AOKYMEHTa.

HAL PK

CHRONICLE

March 29
International cooperation of the INP RK

In the framework of the meeting with the
participation of invited experts from the
IAEA, a seminar was held at the INP on the
basis of the Nuclear Safety Training Center
on March 13, 2019, at which there was
discussed an action plan for the development
of the Radon Program of Kazakhstan. The
workshop organizers are the Ministry of
Energy of the RK and EKOSERVIS-S LLP.
Invited experts outlined the general IAEA
safety requirements for building materials,
problems of the implementation of these
requirements in different countries as well
as methods for measuring radon in air, soil
and water.

In a report submitted by Glushchen-
ko V.N., the head of the CKEIl, a comparative
assessment was made of exposure doses to
the population in areas exposed to various
types of radiation-hazardous objects.

INP RK

April 8
Nuclear Safety Training Course

On April 1-4, 2019, there was held
a training course for physical security
inspectors of radioactive sources at
the INP Nuclear Safety Training Center.
The course is organized by the Office
of Radiological Safety of the National
Nuclear Security Administration of the
US Department of Energy together with
the US Nuclear Regulatory Commission.

The goal of the course is to teach
means and methods of inspection and
evaluation of the effectiveness of phy-
sical protection systems for radioactive
sources at nuclear and medical facilities.

INP RK

April 10
Third Session of the Group
of Governmental Experts

On April 8, the third session of a group
of government experts — advisers to
the Secretary-General on reviewing the
role of verification in the advancement
of nuclear disarmament, took place
at the UN office in Geneva in which
E.Batyrbekov, a Director General of the
RSE, participated. In accordance with
the mandate defined by the resolution
of the UN General Assembly, the session
was final and was intended to conclude
the work of the group. Based on the
discussions held during the previous
sessions and presented in the form of
reports and working papers, experts
prepared the draft of the final document
in the run-up to the third session.

NNC RK
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NMPUMEHEHUE
AAEPHO-MATHUTHOTO
PE3OHAHCA AN ONPEAENEHUA
NETPO®U3UYECKUX CBOUCTB
MO KEPHY NOPO/ NPOAYKTUBHbIX
FOPU30OHTOB NMAPOMEHHBIX

MECTOPOXEHWUU YPAHA

Myca6aes C.P.
®unuan «lfeotexHOLEHTP»
AO «Bonkosreonorua», Anmatbl, KasaxctaH

MecTopoKaeHWa ypaHa, oTpabaTbiBaemMble METOAOM
NOA3EMHOT0 CKBAaXXMHHOMO Bbilenaunsanua (MNCB),
NPUypoYeHbl B OCHOBHOM K TeppureHHbIM cnaboc-
LLEMEHTMPOBAHHbIM, 33a4aCTyl0 PbIXIbIM  NOPOAAM.
[eHETUYECKME W JIMTONOTO-CTPYKTYPHblE 0COBEHHO-
CTU YPAHOHOCHbIX OT/IOXEHWI 0OYC/NOBAMBAKOT CIOXK-
Hble GOPMbI COAEPNKAHUA WM pacnpeneneHns ypaHa.
3T0 npesonpeaenserT  CAOXHOCTb  reosoropasse-
[OYHbIX PaboT Ha ypaH, 0COBEHHO reodU3MYEecKUX U
NeTPOOU3NYECKUX WCCNELOBAHUIA TaKUX OTNOKEHWN
B KayecTBe reoMHPOPMaLMOHHON OCHOBbI pa3pabor-
KW NPOAYKTUBHOW 3aN€XM C MNOA3EMHbIM CKBaXKMH-
HbIM BblLLENaYMBAHMEM.

MpumeHaemble B HAK «Kaszatomnpom» TpaauuMoH-
Hble MeToAbl reodU3NYECKUX WCCNefOBaHMIA CKBa-
WUH (TUC) ropHbIX NOPOA, WMCMOMb3YIOT KOCBEHHbIE
NPU3HAKM NPU BbIAENEHUM U OLEHKe QULTPALLMOH-
HO-eMKOCTHbIX cBOMCTB (PEC) npoAyKTUBHbLIX FO-
PU30HTOB M BMeLlaowmx nopog. [osTomy faHHble
METOL0B 3/1EKTPUYECKMX KapOTaXKeM 4YacTo OKa3blBa-
tOTCA HEAOCTAaTOYHO AOCTOBEPHbIMM, OCOBEHHO Npw
PELEHNN 33434, CBA3AHHbIX C onpeaeneHnem dunb-
TPAUMOHHON HEOAHOPOAHOCTbID. HEWTPOHHbIE Me-
TOAbl M3MEPAT CYMMApPHYK BAAXHOCTb (BOZOPO-
[locofeprKallme), He pa3nnyan ceoboaHyto, Kanuansap-
HYIO M TIMHUCTO-CBA3AHHYIO BOAY, T.€. HE ONPEeAENstoT
PUNBbTPALLMOHHbIE CBOWCTBA M3Y4aeMblX OOBEKTOB.

IPPeKTUBHOCTb MPUMEHAEMbBIX B HACTOALEE Bpe-
MA N1abopaTopHbIX METOAO0B WCCnenoBaHUM 06pas-
LOB KaMEHHOTO W QAOMAHOTO MaTepuana TaKKe
OrpaHMYeHa. 3TO CBA3aHO B OCHOBHOM C BbICOKMMMU
TpeboBaHMAMM K KauyecTBy KepHOBOrO MaTepuana,
WX 3HAYUTENBHOM TPYAOEMKOCTbIO, [AJ/IUTENBHOCTBIO,
HeobXxoaMMOCTbl0  crneunanbHon  npobonoaroTos-
Ku. Moatomy netpopusnyeckne MccnefoBaHUs npo-
BOAATCA O0ObIY4HO B CMELMANM3UPOBAHHbLIX LIEHTPAX
¥ Noayyaemble AaHHble HE MOTYT UCMOb30BaATLCA ANA
onepaTuBHON oueHkn OPEC nepcneKkTUBHbIX YpaHo-
HOCHbIX OTNOMeHWI. Uccneaytotca 0b6bl4HO 06pa3Lbl
nopoa npaBuabHOW GOPMbl M CTAaHAAPTHOMO pasme-
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APPLICATION OF NUCLEAR
MAGNETIC RESONANCE
TO DETERMINE THE PETROPHYSICAL
PROPERTIES OF THE CORE SAMPLES
OF ROCKS OF PRODUCTIVE
HORIZONS OF HYDROGEN
URANIUM DEPOSITS

Musabaev S.R.
The Branch «Geotechnocentre»
JSC «Volkovgeology», Almaty, Kazakhstan

Uranium deposits, processed by the method
of underground borehole leaching, are confined
mainly to terrigenous poorly cemented, often
friable rocks. Genetic and lithologic and structural
features of uranium-bearing sediments cause
complex forms of uranium content and distri-
bution. This predetermines the complexity of
geological  exploration  for uranium, espe-
cially geophysical and petrophysical studies
of such sediments as a geographic informa-
tion basis for the development of a produc-
tive reservoir with underground borehole
leaching.

Traditional methods of geophysical research
by wells of rocks that are used in NAC Kazatom-
prom use indirect signs in identifying and
assessing reservoir properties of productive hori-
zons and host rocks. Therefore, these electric
logging methods are often not reliable enough,
especially when solving problems associated
with the determination of filtration hetero-
geneity. Neutron methods measure total moisture
(hydrogen-containing),  without  distinguishing
between free, capillary, and clay-bound water,
i.e. do not determine the filtration properties
of the objects under study.

The effectiveness of currently used laboratory
methods for studying samples of stone and fluid
material is also limited. This is mainly due to
the high requirements for the quality of core
material, their considerable labor intensity,
duration, and the need for special sample
preparation. Therefore, petrophysical studies
are usually carried out in specialized centers and
the data obtained cannot be used for the rapid
assessment of reservoir properties of promising
uranium-bearing sediments. Samples of rocks
of regular shape and standard size are usually
examined. The limited amount of petrophysical
core research provides only an estimate of the

pa. OrpaHuyeHHbIN 06BEM NPOBOAMMbIX NETPODU3N-

YECKMX MCCNeA0BaHWM KepHa obecneymBaeT ToAb-

KO OLEHKY CpeaHero 3HauyeHWus BAAKHOCTM (OTKpbI-

TOM/3GGEKTUBHON MOPUCTOCTM) MO MECTOPOXKAEHMIO

M He No3BONAET MOAy4aTb AaHHble 0 ®EC oTaenbHbIX

MAACcTOB 1 NPONIACTKOB.

Ona nosblweHna 3ddekTMBHOCTM neTpodusmnye-
CKMX WCCNefoBaHUNA HeobXoAMMO M3y4yaTb BECb Ka-
MEHHbIA MaTepuan HEenocpeacTBEHHO B MOEBbIX
YCNOBMAX C MOMOLLbIO COBPEMEHHbIX QU3NYECKMX
metofoB. OgHMM U3 Hambonee 3PQPeKTUBHbIX Me-
TogoB onpegenenns PEC nopog ABnfeTcA ALEPHbIN
MarHuTHbIM pe3oHaHc (AMP). Metog AMP nosso-
NAET  HenocpeaCTBEHHO  ONpeaenaTb  NOPUCTOCTb
rOpHOW Mopoabl HEe3aBUCMMO OT ee NUTOAOTMM, No-
CKO/IbKY M3mepsaemble 3GPeKTbl NPAMO CBA3AHbI C Mo-
poBbiMm dntomaom. OcHoBHOM ocobeHHocTblo AMP
UCCNeaoBaHMIA TOPHbIX NOPOL ABNAETCA  YHUKa/b-
HaA YyBCTBUTE/NIbHOCTb Ha MOJIEKYNAPHOM YPOBHE
K MOABMMKHOCTM KMAKOCTM, COAEpKallenca B no-
POBOM MpOCTpaHcTBe. Ha 3TOM OCHOBe onpesens-
totca PEC npofyKTMBHbIX KOMNEKTOPOB, B TOM YMC-
Ne ecTeCcTBeHHas B/IAXKHOCTb, OTKPbITad M 3QPeKTnB-
Haf MOPMUCTOCTb, KO3QOULUMEHT UAbTPaUUM, AU-
HUCTOCTb U BELLECTBEHHbIM COCTAB MWH, TMAPOdUb-
HOCTb.

MockonbKky pesynbtatel AMP aHanuza He 3aBu-
CAT oT ¢opmbl 06pasLoB nopoa, Ana netpodusmye-
CKMX WCCNeAOBaHUM MOMKET MCMoNb30BaTbCA BECh
MOCTYNAOWMIA Ha YCTbe CKBaXKMHbl KaMEHHbIN Ma-
Tepuan: KepH, MOHOAUTbI, @parmeHTbl KepHa W
wnam. OtobpaHHble 06pasupbl MOryT WCCNeA0BaTb-
CA B WCXOZAHOM COCTOAHMM 6e3 cneumanbHOM MOAro-
TOBKM.

Monyyaemble pAaHHble AMP  uccnegoBaHuin  no-
3BOIAKOT pewWwaTb OCHOBHbIE Te0/N0rMYeckMe 3adaum
NpW NPOBEAEHWUM PA3BEAKM U Pa3paboTKM ypaHOBbIX
MECTOPOXAEHWIA C NOA3EMHbIM BbILLEIAYMBAHMEM:

— Mo/sy4YaTb OMEepaTMBHYlD MHOOPMALMIO AnA ne-
Tpodu3anyeckoro obecneyeHns MHTEpPNPETaLMM
PE3YNbTAaTOB reodU3NKM C LEbI0  BbIAENEHNSA
MPOHMLLAEMbIX M HEMPOHMLIAEMbIX MOPOZ;

— onpeaenatb  GUNLTPALLUOHHO-EMKOCTHbIE  CBOW-
CTBa, B TOM uuciae KO3IQPUUMEHT PuabTpaumm
M HEOLHOPOAHOCTb CTPYKTYpbl MOPOBOrO MPOCT-
PAHCTBA MEPCNEKTUBHBIX YPAHOHOCHbIX OT/IOMe-
HUIA;

— MONy4Yaemasa OnepaTMBHAA AeTasbHaA MeTpo-
Pu3nyeckan MHOOpPMaLMA O  re0NOrMYEecKOM
paspese ABNAETCA OCHOBOM  WHTeprpeTaLuu
KapOTaXKHbIX METOA0B;

— obecneynBaeTca  NoO/MyYyeHUe  reoNoro-reou-
3u4yecko MHPOpMauuMM B Hambonee NOAHOM
obbeme npuM NOCTPOEHWM TEe0NOrMYECKOW ¥
reoTeXHONOTMYECKON MOAeNei MeCTOPOXKAEHNS

AdepHoe obwecmso KazaxcmaHa

average moisture content (open / effective po-

rosity) for the field and does not allow obtai-

ning data on the reservoir properties of indivi-
dual formations.

To improve the efficiency of petrophysical
research, it is necessary to study all the stone
material directly in the field using modern
physical methods. One of the most effective
methods for determining the reservoir proper-
ties of rocks is nuclear magnetic resonance
(NMR). The NMR method allows you directly
determining the porosity of a rock, regardless
of its lithology, since the measured effects are
directly related to the pore fluid. The main feature
of the NMR studies of rocks is the unique
sensitivity at the molecular level to the mobility
of the fluid contained in the pore space.
On this basis, reservoir properties of productive
collectors are determined, including its natural
moisture, open and effective porosity, filtration
coefficient, clay content, clay composition, and
hydrophilicity.

Since the results of the NMR analysis do not
depend on the shape of the rock samples, all rock
material can be used for petrophysical studies:
core, monoliths, core fragments and sludge.
Selected samples can be tested in their original
condition without special preparation.

The obtained data of NMR studies allow
solving the main geological problems during the
exploration and the development of uranium
deposits with underground leaching:

—to receive operational information for
petrophysical support of interpretation of
the results of geophysics in order to identify
permeable and impermeable rocks;

— to determine reservoir properties, including
the filtration coefficient and the heteroge-
neity of the pore space structure of potential
uranium-bearing sediments;

— obtained detailed operational petrophysical
information about the geological section
is the basis for the interpretation of logging
methods;

— it provides the geological and geophysical
information to the fullest extent when
constructing  geological and  geotechno-
logical models of a uranium deposit which is
necessary for mining design.

In 2017-2018, in the framework of work
contracts between SIE «GEFES», LLC and «Volkov-
geology» JSC, experimental and methodological
work was carried out in order to adapt and bring
into practice the described NMR technology
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PucyHok 1.1 M3mepeHHaA Kpusas CnuH-CUHO80U penaxkcayuu
Figure 1.1 The measured spin-spin relaxation curve

ypaHa, HeobXoAMMbIX MpPU MPOEKTUPOBAHUU €0
0TpaboTku.

B 2017-2018rr. no pgoroBopam paboTbl  Mexay
000 HNN «FEPEC» n AO «Bonkosreonorusa» Obiamn
BbIMOMHEHbl  OMbITHO-MeToAMYeckne  pabotbl Mo
ajanTauuM W BHEAPEHWIO B MPAKTUKY YpaHOZ0bbI-
Batowero HanpasneHna AO «HAK «Kasatomnpomy,
onucaHHon TexHonormn AMP wuccnegoBaHuMiA, pas-
pabotaHHO B HayyHOm UeHTpe «BHuMreocucrem»
(P®, r. MockBa).

AMP  uccnepoBaHMA MOArOTOBNAEHHbLIX 00pa3LoB
nopod OblAM BbINOJHEHbI C MCMOMb30BaHWMEM an-

developed at the Scientific Center Vniigeo-
systems (the Russian Federation, Moscow)
in the uranium-mining process of NAC Kazatom-
prom JSC.

NMR studies of the prepared rock samples
were performed by wusing an instrumental-
methodic complex based on the Proton 20M
relaxometer. While determining the porosity
of rock samples, calibration was carried out
using standard samples of the volume fraction
of moisture (GSO 2468-82) (solution of decane
in carbon tetrachloride).

The instrumental and methodical NMR complex

PucyHok 1.2 Kpusas cnekmpansHo20 pacnpedeneHus spemeH CUH-CUHo80l penaxkcayuu
Figure 1.2. The spectral distribution curve of the spin-spin relaxation time

napaTypHO-METOAMYECKOTO  KOMMJeKca Ha  b6ase
penakcometpa lpotoH 20M. lpu onpegeneHun no-
puctoctm 06pasuoB nopos KanubpoBKa OCYLLECTB-
NANACb C  MOMOLWbI0  CTaHAAPTHbIX  06pasLoB
obvemHoi ponu Bnarn (FCO 2468-82) (pactBop Ae-
KaHa B YETbIPEXX/IOPUCTOM YINEPOAE).

AnnapaTypHbil WM MeToAMYeckun Komnnekc AMP
«lMpoToH20M» no3BonAeT NOMy4YaTb OOLWMPHYKO WMH-
dopmaumio 0 pacnpeseneHun GAOMAOB, HACbila-
OWMX AUTONOTMYECKME PA3HOCTM B 3aBUCMMOCTU
OT pa3MepoB MOp, WX TUAPOPUABHOCTU W TUAPO-
dobHOCTM, onpenenser BeMYMHY  IDPEKTMBHOM
NOPUCTOCTM NAacTa, KoAM4ecTBO Gnomaa, CBA3aH-
HOMO FMHUCTBIM LEMEHTOM, a TaKXe NOABUMKHOIO
dnonpa, T.e. NPOHNL,AEMOCTb.

«Proton20M» allows obtaining extensive infor-
mation on the distribution of fluids satu-
rating lithological differences depending on
pore sizes, their hydrophilicity and hydro-
phobicity as well as determines the value of
the effective porosity of the reservoir, the
amount of fluid bound by clay cement, and
mobile fluid, i.e. permeability.

The main characteristics that are determined
during NMR studies are: the maximum (initial)
amplitude of the free induction signal or spin
echo; time constant of spin-lattice or longi-
tudinal relaxation; time constant of spin-spin or
transverse relaxation; molecular diffusion coeffi-
cient.

PucyHok 2. CeodHelii naaHwem napamempos Kno, Knag,Knp, Keo u Ken e 3agucumocmu om 2aybuHel ombopa npob
Figure 2. Summary table of Kpo, Kpef, Kor, Quo and Cgl parameters depending on the depth of sampling

0603HayeHus / Symbols: g - 2uUHe! / clay;

OCHOBHbIMM  XapaKTEPUCTUKaMK, KOTOpble onpe-

penalotca npu  nposegeHun AMP  uccnenoBaHui,
ABNAIOTCA: MaKCMManbHAA (HayanbHas) amnauTyga
CUrHana CcBOOGOAHOM  WMHAYKUMM  MAM  CMIMHOBOTO
9Xa; MNOCTOAHHAA BPEMEHW CMUH-PELETOMHON WK
NPOAONbHOW  penakcauyuu; NOCTOAHHAA  BPEMEHM
CMWH-CMMHOBOM  MAM  MOMEPEYHON  pPenaKcauuu;
KO3OPUUMEHT MONeKkynApHOW Anddy3uu.

B KayectBe wantocTpauum Ha pucyHke 1.1 npeg-
CTaB/IEHAa M3MEPEHHAA KPWBas CMMH-CNMHOBOM penak-
caumMu, KoTopas npeobpa3oBaHa B  CMeKTpab-
HOe pacnpefeneHne PenakcaumoHHbIX BpeMeH (pucy-
HOK 1.2).

Mpu BbinonHeHun AMP-uccnepoBaHuii, B Kaue-
CTBE 3KCMEPUMEHTaNbHbIX O0OBHEKTOB, WMCMO/b30BaHbI
MOHO/ITbI, OTOOPaHHble M3 pPa3BEAOYHbIX CKBAMMH
mecTopoxaenua ToryckeH. O6pasupbl  MOHOMMTOB

AdepHoe obwecmso KazaxcmaHa

- I0poObI-Konnekmopa / reservoir rocks

Figure 1.1 shows the measured spin-spin re-
laxation curve, which is converted to the spect-
ral distribution of relaxation times (Figure 1.2).

When performing NMR studies, the monoliths
selected from the Togusken field’s exploration
wells were wused as experimental objects.
Samples of monoliths are clays or loose sands
with different  concentrations  of  clays
having a dispersed distribution over the sample
volume.

The completed petrophysical nuclear magnetic
studies of 62 rock samples from various wells
of the Togusken deposit allowed determining its
reservoir properties.

As a result of NMR studies, the main petro-
physical parameters of rock samples were deter-
mined:
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NPeacTaBAAloT coboW MHbI, AMBO pbiXble NECKU
C Pa3/IMYHOM KOHLEHTPALMEN [WH, UMEIOLWEN Anc-
nepcHoe pacnpeaenexune no obbemy 0bpasua.

BbinonHeHHble  neTpodu3nyeckme  AAepHO-Mar-

HUTHblE MCCNeaoBaHMA 62 06pa3LoB nopos M3 pas-
JINYHBIX CKBAXMH MeCTOpOXAeHuA TOrycKeH no3so-
nnnv onpegenutb nx GEC.

B pe3synbtate npoBegeHHbix AMP  uccnefosaHmii
OblniM  onpeaeneHbl  OCHOBHblE  NETpodU3nNYEecKue
napameTpbl 06pa3LL/0B NOPOA;:

— KO3QULMEHT OTKPbITOM nopucTocTh Kno;

— Ko3pduumeHT 3ddekTnBHOM nopuctoctn Knag,
oTpaxawwmuih aonto  csobogHor (NoABMMKHOWM)
BOZbl B NOPOBOM NPOCTPAHCTBE MOPOAbI;

— KO3QPULMEHT OCTaTOYHOM (CBA3AHHOM) BOAOHACHI-
LLLeHHOCTH nopoabl KBo;

— pacnpeseneHne pasmepos nop;

— KoadpduumMeHT 06 beMHOM ranHUCTOCTU Kin;

— KoadpduumeHT npoHuLaemoctv Knp.

Ha ocHOBe paHHbIX, MNONYYEHHbIX B pe3ynbTaTe
AMP uccnepoBaHMii 06pasLoB nopos, OToOpaHHbIX
M3 PasHbIX CKBAXKMH, NMOCTPOEH CBOAHbIA reonoro-ne-
TPOOU3NYECKUI pPa3pe3 OTNOKEHWUW MOpPOoL MeCTo-
poxaeHua ToryckeH (PUCYHOK 2), Ha KOTOpPOM Bbl-
[eneHbl MHTepBanbl PyAOBMELLAOWMX NOPOA, BOAO-
ynopbl U flaHa OLEHKA UX KayecTBa.

CoenaH BbiBO4, O G1AronpuATHbIX YCNOBMAX paspa-
60TKM MecTopoXxaeHMA TorycKeH Ha OCHOBE NPOBELEH-
HOr0 aHanW3a, NOCTPOEHHOr0 CBOAHOrO reo/noro-ne-
TPOPM3NYECKOro pas3pesa OTNOKEHWIN NOPOZ, KOTOPbIN
XapaKTepu3yeTca HeNnpoOHMLAEMbIM BOLOYNOPOM U UH-
TEPBa/IOM FOPHbIX NOPOZ, C BbICOKOM NPOHMLLAEMOCTbIO.

C uenblo pacluMpeHna Kpyra pellaembix 3a4ay B Ha-
cToAllee BPEMA NPOAO/MKAKTCA paboTbl Mo npume-
HeHuto TexHonornm AMP uccnefoBaHMA B Pa3IMYHbIX
reoNoro-TeXHONOrMYEeCKMX YCNOBMUAX, YTO MO3BOWT:

1. Pa3paboTatb METOAMKY KOMMIEKCHOM WHTep-
npetaumn AaxHbix TUC 1 netpodusnyecknx AMP
uccnenoBaHui  06pasLoB NOPOA ANA  OLEHKM
HEOLHOPOAHOCTU Te0N0OrMYECKMX Pa3pe30B CKBa-
MH W NOBbIWEHWA [AOCTOBEPHOCTU onpeje-
NeHWA 3anacos.

2. Pa3paboTtaTb MeTOAMKY AEeTa/bHON OLEHKM KO-
apduumeHTa GUNLTPALMM TEONOTMYECKMX OT/O-
JKEHWIN pa3pe30oB CKBAXKMH Ha OCHOBE pe3ysb-
TaTOB BbIMO/IHEHHbIX OTKaYeK M AaHHbix DEC,
MOMYYEHHbIX C MOMOLLbBIO TEXHONOTUM NEeTPOPU3M-
yeckux AMP nccnenoBaHum.

3. Co3maTb METOAMKY MOHWMTOPUHIA FMAPOFEHHOTO
MECTOPOXKAEHMA YpaHa Ha OCHOBE CUCTEMATHYe-
CKMX KomnnekcHbix AMP uccnegosarnuin ®EC rop-
HbIX NOPOZ U GU3UKO-XMMUYECKMX CBOICTB NAACTO-
BbIX GNOMA0B M TEXHONOTMYECKMX PACTBOPOB, YTO
NO3BONUT YTOYHATb TEKYLLYIO MOZENb Pa3paboTku.

WWW.NUCLEAR.KZ

— coefficient of open porosity (Kpo);

— coefficient of effective porosity reflecting
the proportion of free (mobile) water in
the pore space of the rock (Kpef);

— coefficient of residual (bound) water satu-
ration of the Quo rock (Quo);

— pore size distribution;

— coefficient of bulk clay content (Cgl);

— coefficient of permeability (Kpr).

Based on the data obtained as a result of NMR
studies of rock samples taken from different
wells, a consolidated geological and petro-
physical section of rock deposits of the
Togusken deposit was constructed (Figure 2), on
which intervals of ore-bearing rocks and water-
stops are highlighted and their quality were
evaluated.

To conclude, the favorable conditions for the
mining of the Togusken field were identified
as a result of the analysis of the consolidated
geological and petrophysical section of the rock
deposits, which is characterized by an imper-
meable confining layer and a range of rocks
with high permeability.

In order to expand the range of implications
of the study, work on the application of the
NMR technology in various geological and
technological conditions is currently continuing.
It will allow:
1.To develop a methodology for integrated

interpretation of underground borehole
leaching and petrophysical NMR data on
rock samples to assess the heterogeneity
of geological sections of wells and im-
prove the reliability of determination of re-
serves.

2.To develop a methodology for the detailed

assessment of the filtration coefficient of
geological deposits of well sections based
on the results of performed pumping as well
as data on reservoir properties obtained
using the technology of petrophysical NMR
studies.

3.To create a monitoring methodology for

the hydrogenic uranium deposit based on
systematic complex NMR studies of reservoir
properties of rocks, physicochemical
properties of reservoir fluids, and techno-
logical solutions which will make it pos-
sible to clarify the current mining operations
model.

AdepHoe obwecmso KazaxcmaHa

XPOHUKA

17 cayip
Xanbikapanbik cumnosnymaa
1 papexeni gunaom

PK3U xac mamaHbl Oneca MapuyeHKo-
HblH, «BypbIHFbl CCMN «[lereneH» anaHblHAA
aya opTacbliHAasbl TpUTUNAiH HTO »aHe HT
TypiHAeri menwepiHiH, AeHrennepi» aTTbl
Kymbicbl M.A.YcoB aTtbiHAafbl CTygeHTTEp
aHe ac fanbimpap XX xanbikapanbik,
FbINbIMMU CUMMO3MYyMbIHAA YKOFapbl
6aranaHabl. «[e0n10r1A XKaHe Kep KoMHaybIH
MeHrepy macenepi» atTbl  CMMMO3NYM
TOMCK YATTbIK 3epTTey NOAUTEXHUKANbIK,
YHUBEPCUTETIHIH, Tabusun pecypcrap
MHXXeHepniK meKTebi 6asacbiHAa OTTi KaHe
eKi MepenTOMNbIK LWapafa apHangpl —
akagemumk K.W. CatnaesTblH, 120-Xbingpbl-
fbl  kaHe npodeccop K.B.PagyrvHHiH
120-%bIngpbifbl.

KP ¥40

23 cayip
KP ¥A0 bIHTbIMaKTaCTbIK, }Kalinbl Kenicimi
Kopea Pecnybaukacbl [pe3naeHTiHiH,
canapbl 6afmapnamacbl weHbepiHge Hyp-
CyntaH KanacbiHga KP ¥AO »kaHe Kopesa
ALPONBIK TApaTnay *KaHe OaKblnay WHCTU-
TYTbl apacblHAa SAAPO/bIK TapaTnay *KoHe
Kayinci3gik canacblHA4A  bIHTbIMAKTACTbIK,
*annbl Kenicimre Kon Kowbingbl. Tapan-
Tap OCbl Kenicim yhbiMaapaplH, ALPONbIK,
TapaTnay »KoHe Kayincisgik canacbiHAa
bIHTbIMAKTACTbIFbIH AAMbITYAbIH, MaHbI3Abl
MexaHW3MiHe aliHanaapl XaHe eKi enge
AAPO/bIK TapaTnay »XaHe Kayincisaik ca-
NacblHA@  TexHonoruanapgbl  KeTingipy
JKOHE MOTeHLUManabl apTTblpyFa Y/IKEH ynec
KocaZbl Aen caHanabl.
KP ¥40

23 cayip
KP APU xanbikapanbik,
bIHTbIMAKTaCTbIfbl

2019 xbinbl 15-19 cayip apanbiFblHAA
APU-Hoa AKLL KopfaHbIC MUHUCTPAIriHIH,
KayinTi asanTy OoOWblHWA areHTTiri MeH
Ka3akcTaH YKiMmeTiHiH apacbiHAaFbl AAPOJbIK,
Kayinci3gik canacblHAAfbl bIHTbIMAKTACTbIK,
WweHbepiHae AAPO/bIK  MaTepuangapabl
ecenKke asny »KaHe OaKblaay aknapatTbik,
JKYMECIH KeTingipy cypaktapbl 60MbIHWA
KYMbIC Ke3gecyi oTTi. KesgecyaiH, makcaTbl
— KOHAbIPFbl AEHreNiHAE KIHE MEMEKETTIK
opraH AexreniHae A4PONbIK MaTepuangap-
Obl ecenke any »koHe baKblaayfa apHanfaH
NAC Reporter 6afgapnamacbiH TecTiney
KoHe Taxipubenik mawbIKTapFa yuperty.
*urHanbic bapbicbiHAa KobaHbIH, CbIHaManbl
¢dasacblH opblHAay macenenepi kaHe NAC
Reporter 6afgapnamacbiH aTTecTaTray }KaHe
cepTudUKaTTay, OHbl apbl Kapalh kongay
6OolMbIHWA  OpblHAANFAH  KYMbICTApAbIH,
HaTUKeNepi TanKblNaHgbI.

KP AU

XPOHUKA

17 anpens
Ounnom 1 ctreneHu
Ha MeXAyHapoAHOM cMMno3unyme

Pabota monogoro cneunanucta WMPBI
«YpoBHU cogepkaHua Tputua B suae HTO un
HT B BO3AYyWHON cpese Ha naowaake «e-
reneH» ooiswero CUM» Onecn MapuyeHKko
Nony4mna BbICOKYHO oueHKy Ha XXIII mexay-
HapOAHOM Hay4YHOM CUMMO3UyMe CTyAeH-
TOB M MONOAbIX YYEHBIX UMEHWN aKaZeMMKA
M.A. YcoBa. Cumnosnym Ha Temy «[pobne-
Mbl T€0/IOTUWN U OCBOEHUA Heap» MPOLEN B
HaumoHanbHOM wuccnepgosaTenbckom Tom-
CKOM MOJIMTEXHUYECKOM YHUBEPCUTETE Ha
6a3e UHKeHepHOW LWKOMbI NPUPOAHBIX pe-
CypcoB U Hbl/1 NOCBALLEH ABYM t06UNEiHbIM
patam — 120-neTuto co AHA POXKAEHUA aKa-
aemuka K.U. Catnaesa n 120-netuto co gHa
poxkaeHusa npodeccopa K.B. PagyruHa.

HAL PK

23 anpensa
CornaweHue o cotpyaHuuectse B HAL, PK

B Hyp-CyntaHe B pamKax nporpammsi Bu-
3uTa MpesngeHTta Pecnybnmkn Kopesa noa-
nucaHo CornalweHne O cCOTpyaHW4YecTBe B
obnactn sfepHOro HepacnpocTpaHeHua u
6e3onacHocTn mexay HALL PK 1 Kopelickum
MHCTUTYTOM MO A4EepHOMY HepacnpocTpa-
HEHWIO N KOHTPOA0. CTOPOHbI CYUTAIOT, YTO
HacTosWee CcornalleHne CTaHeT BaXHbIM
MEXaHU3MOM pPasBUTMA COTPYAHMYECTBa
Mexay opraHmsaumamu B obnactu agepHo-
ro HepacnpocTpaHeHna n 6esonacHoCcTU, U
BHECET CyLLEeCTBEHHbIW BK/Iaj B COBEPLUEH-
CTBOBaHWE TEXHONOTMA W HapaliMBaHue
noteHumana B coepe AQEPHOrO Hepacnpo-
CTpaHeHuA u b6e3onacHocTn B obomx cTpa-
Hax.

HAL PK

23 anpensa
MexxayHapoaHoe
oTpyaHuuectso B UAD PK

B UAD® 15-19 anpens 2019 roga nposeae-
HO paboyee cosellaHWe NO BONpocam Mo-
AepHuU3aumMm MHOOPMaLMOHHOM CUCTEMbI
YY4ETA M KOHTPONA AAEPHbIX MaTepuasnos B
paMKax coTpyaHuyectBa B obnactu agep-
HOW 6e30nacHOCTM Mexay AreHTCTBOM no
yMeHbLeHUo yrpo3bl MuHuctepctea 060-
poHbl CLUA u MpasutensctBom KasaxctaHa.
Llenb BcTpeun — nposeaeHne TeCTUPOBaHMUA,
obyyeHMe NpaKTUYEeCKUM HaBblKam pPaboTbl
¢ nporpammoii NAC Reporter, npegHasHa-
YeHHOW ANA Mpoueayp yvyeTa M KOHTpoAns
AM Kak Ha ypoBHe YCTaHOBKW, TaK W Ha
ypOBHe rocopraHa. B xoae coselaHua Tak-
e 6blnn 06cyKAeHbl BONPOCH! BbINOJIHE-
HWA NUAOTHOM asbl NPOEKTa M pesynbTaThl
BbIMONIHEHHbIX PaboT No aTTecTaumu u cep-
TuduKauum nporpammbl NAC Reporter, ee
AaNbHeNLLEro CONPoOBOXAEHUA.

UAD PK

CHRONICLE

April 17
1st Degree Diploma
at an International Symposium

The work of a young specialist of the
Institute of Radiation Safety and Ecology,
Olesya Marchenko, «Levels of tritium in the
form of the oxide in the air at the site Degelen
of the former Semipalatinsk Test Side» was
praised at the XXIII International Scientific
Symposium of students and young scientists
named after Academician M.A. Usov. A
symposium on the topic «Problems of
geology and subsoil development» was held
at the National Research Tomsk Polytechnic
University on the basis of the School of
Engineering for Natural Resources and
was dedicated to two jubilees - the 120"
anniversary of the birth of Academician
K.l. Satpayev and the 120™ anniversary of
the birth of Professor K.V. Radugin.

NNC RK

April 23
Agreement on cooperation
with the NNC RK

In Nur-Sultan, under the program of the
visit of the President of the Republic of Korea,
an Agreement on cooperation in the field
of nuclear non-proliferation and safety was
signed between the NNC RK and the Korean
Institute for Nuclear Non-Proliferation and
Control. Parties believe that this agreement
will become an important mechanism for
the development of cooperation between
organizations in the field of nuclear non-
proliferation and safety, and will make a
significant contribution to the improvement
of technology and capacity building in the
field of nuclear non-proliferation and safety
in both countries.

NNC RK

April 23
International cooperation
in the INP RK

A meeting on the modernization of the
nuclear material accounting and control
information system in the framework of
cooperation in the field of nuclear safety
between the Threat Reduction Agency of
the US Department of Defense and the
Government of Kazakhstan was held at the
INPon April 15-19, 2019. The purpose of the
meeting was to conduct testing as well as
train how to use the NAC Reporter program
that is designed for accounting and control
procedures for nuclear materials (NM)
both at the facility level and at the level
of a government agency. Participants also
discussed the implementation of the pilot
phase of the project as well as the results
of work performed on the certification of
the NAC Reporter program and its further
support.

INP RK
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«BOJZIKOBIEONIOIMMNA» AK BYPFbI/IAY
H¥MbICTAPbI YHACKENEPIHAE
KO/1AAHYTA ¥CbIHbI/IFAH A3 AEBUTTI
YHfbIMANAPAObI UTEPY o4ICTEPI

Omupranu A.K., AcaHos H.C., Mywpanunos A.A., Tynen6epreHos A.T.
«Bonkosreonorua» AK OT93, Aamartbl K., KasakctaH

KeH opblHAApbIH KepacTbl YHFbIMANbIK CinTiney aaicimeH nawWAanaHy Tuimginiri
HerisiHeH reoTeXHONOTUANDBIK YHFbIManapablH KyWhiHe 6ainaHbicTol. [aiiganaHy 6a-
PbICbIHAQ, Ken Kafganmnapaa, YHFbIManapablH  AebuTiHiH,  (KabblnaasbllTbIFbIHbIH)
TemeHaeyi 6ailkanagbl, ON YHFbIMaHbl Urepy KesiHAe HerisiHeH Oypfblnay epiTiHAiCiH
canacbl3 Tasanay HITMNKECIHAE Cy3ri )KaHe cy3ri aMafblH4A Kanbin KanatblH biTeyiw
XUMMANBIK 3aTTapfAaH, ca3gbl OenlwekTepaiH, CangapblHaH KaHe naiganaHbiNaTbiH
KabaTTaH Kymabl cyddo3manay HaTuKeciHae cy3rige nanga 60natbiH KYMAbl TbiFbIHHAH
6onaabl. OcbifaH H6aNaHbLICTbI FEOTEXHONOTUANBIK YHFbIMAaNapablH, 6HIMAINIrIH KaanbliHa
KeNTipy KaKeTTiniri TybiHAaWAbl. OpblH anfaH macenenepai Wewy YWiH TEXHONOTUANbIK,
VHFbIMaNapabl UrepyaiH aHafypabiM TUIMAI a4icTepi TaHAan anbliHAAbI.

TeXHONOrMANbIK YHFbIMaHbl Oypfbliay »KoHe OpHATyAaH KeWiHri  Herisri macene-
nepaiH, 6ipi — cy3ri aimarbiHbIH, apanblKkTapbiHAa K0banbik AebuTke (KabblnaafbllWTbIFbIHA)
KON KeTkizy 6onbin Tabbinaabl. bipak, urepyaiH cTaHAapTtTbl aaictepi 6apAblK YHFbI-
Manapfa bipaen KongaHbina anamaybl MyMKiH B0ONFaHAbIKTAH, MKblHbICTAPAbIH, GU3MKANbIK-
MEeXaHWKaNblK KacueTTepiH 3epTTen, aNblHFAH MINIMETTepPAiH, Heri3iHae, aHafypAbiM
TMIMAI 9A4icTi TaHAan anyAbl KYprizy, COHbIMEH KaTap VHFbIManapabl Xyy KoHe
urepy 60MbIHLLA KaHa a4icTepai a3ipaey Kaxer.

TeXHONOMMANLIK YHFbIManapabl urepy Oapbicbl Tabufn ypaHAbl GHAIPY KaHe eHAaey
Ke3eHiHiH, a)kblpamac caTbicbl 60/bin Tabblnadbl KoHe [AaiblH 6HIMHIH ©3iHAIK KYHbIH
KanbINTaCTblipyFa MaHbl34bl Y1eC Kocaabl.

TeXHONOrMANLIK YHFbIManapAbl UrepyaiH, Heri3ri agictepi GU3MKanbIK, XMMUANBIK KaHe
apanac (Qu3MKanbiK-XMMUANBIK) 6onbin  Tabblnagabl. [eOTEXHONOrMANbIK YHFbIManap-
JIblIH, OHIMAINITIH  apTTbIPYAblH,  QU3MKANLIK-XUMUANBIK  34iCTepi  PU3MKANbIK KoHe
XUMUANBIK 94iCTEPAIH TYPAI KOMOUHALMANAPbIHAH TYpaabl.

YHFbIMaNapabl JKyy JKoHe wurepy TEXHONOTUANApblH TaHA4ay KesiHAe YHFbIMaHbIH,
Cy3ri ’KoHe Cy3ri aWMafblHblH, MaHaWblH pPacKoNbMaTauuanay TaCiNAepiHiH dpKaMnchl-
CbIHbIH, MYMKIHAIKTEPiH, FMAPO-TEONOTUANBIK Kafaannapabl, Oypfbinay TEXHONOTUACIH,
VHFbIM@ MEH CY3TiHiH KYPbINbIMbIH }X9HE KeH OpHbIHbIH 6acka Aa epekwe GaKTopaapbiH
€CKepy Kaxer.

«Bonkosreonorna» AK Oypfbinay KYMbICTapbl y4YackenepiHae AacTypAi urepy
apicTepi, coHpan-ak BIXKTM-HbIH MaMaHAapPbIMEH 33ipAEHTeH 94iCTep Ae KOoAAaHblnagpbl.
YHFbIMNApPAbl  UTepyfiH, aHafypAbIM - Wi KONAAHbINATBIH - GU3MKANbIK  94iCTepiHe:
YHbIManapAbl 3pAnGTTI wurepy, Cy3ri almafbiHblH MaHaMblH ayanblK PaCcKoAbMaTaLm-
ANay; YHFbIMaHbl MaHXeTTi TecCiireH cantamaHbl KONAAHA OTbIPbIN KyY; YHFbIMaHbI
MYMal urepy; YHFbIMaHbl TAJI6 afblHAbl annapaTtbl apKbiabl Kyy; YHFbIMaHbl [B/1-4
TMAPOMMNYABLCATOPbl  apPKbiabl Kyy, on YHKUO (yHfbiManapabl Kyy KaHe wurepyai
opHaTyaa) kaHe ¥MO (yHfFbiManapabl wrepyai OpHaTyAa) KOANAAHbINAAbl;  CY3TiHi
WHTEPBANAbIK KYYy; KabaTKka rMaponHeB-MaTUKaNbIK COKKbl Bepy, INeKTPUMNYAbCTI eHAEeY,
nicnekTey (cBabuposaHue) KaTagbl.

XUMMANBIK dAICTEPAIH M3HI XMMUANBIK peareHTTePMEH KO/NbMaTaHTTapAbl epiTy-
by3y 6onbin Tabbinagpl. «Bonkosreonorua» AK dunmanpapbiHaa: WellHole, ActiveFLO,
SpecRemover, Clariant, SCALETREAT, ammoHua 6udTOopMai, KYKIPT KbIWKbIAbI, HaTPWUii
TMNOXNOPUAI CUAKTBI XMMUANBIK peareHTTep KoagaHblnagbl.

«KaHXyfaH» Oypfbinay KymbicTapbl yyackeciHaeri (BXY) Taxipubenik-gananbik Cbi-
Hay HaTuXKenepi OOMbIHWA aHafypabiM Tuimainepi 6onbin: ¥YHKUO (yHFbIManapabl Kyy
IHe urepyni opHaTysa) koHe ¥MO (yHfbiManapabl urepyai opHaTtyaa) KOAAAHbINATBIH,
YHFbIMaHbl [B/1-4 rMApOMMNYNbLCATOPbl apKbiabl XKYyy (YHFbIManapAbl »Kyyfa KeTKeH
yakblT opTawa ecenneH 30 %-fa KbiCKapagbl); YHFbIMaHbl MaHXETTi TeCiNTeH canTamaHbl
KongaHa otblpbin *yy; WellHole-VG peareHTIMEH XUMUANBIK OHAEY TaHbINAbI.

«MoWbIHKYM»  Bypfbinay  KymbicTapbl  yyackeciHae WellHole-VG  peareHTimeH
XMMUANBIK BHAEY aHaFypPAbIM THiMAi 6on4bl.

«MHKa» BypFblnay KymMbICTapbl y4acKeciHAe YHbIManapabl 3pavndTTi urepy, bypfoinay
epiTiHAICIH YHFbIMagaH wereHaey 6afaHacblH Xymai spaudTTi angan wWbifapy TUiMA
6onapl.

«MbIHKyAbIKk» BXY-pe Wellhole peareHTiH KongaHy, TEXHONOTMANbIK YHFbIManapabl
KYKIPT KblLW-KblIbIMEH 6HAEY OH, HaTUXe bepai.

YNO (yHfbIManapabl urepyai OpHaTy) apKbiAbl YHFbIManapabl Kyy KesiHae Kosn-
[AHbINATBIH  YHFbIMAHbIH,  KeTingipinreH 6actayblH  nanganaHy, «3apeyHoe» BHKY-
Leri TEXHONOTUANDIK YHFbIMA-NapAblH, TYHAbIPFbIWTAPbIH Ta3anay KesiHAEe OH HaTMXKe
KepCeTTi }KaHe Kasipri yakblTTa Kon4aHblnyaa.

«MpKonb» BypFblnay KYMbICTapbl Y4acKeCiHAE YHFbIManapabl Wrepy YLWiH Kom-
NPeccop apKbiabl YHbiManapabl 3pandTTi urepy, «SpecRemover» 100 cepuACbIHbIH,
peareHTIMEH XMMUANBIK ©HAEY, YHFbIManapabl 3SNeKTPrUAPOUMNYNLCTIK OHAEY MKeTic-
TiKNeH KoNAaHbinyaa.

[BN1-4 rmnapoumnynbcaTopbl a3 AebUTTI yHFbIMANapabl Kyy KoHe wurepy KesiHge
TMiMZI, COHbIMeH KaTap «KapamypbiH» bBHY-ae KaHa YHFbIManapabl Xyy KesiHge
VHFbIManapabl Urepyai opHaTyAblH @HIMAINITIH apTTbIpyAa.

«XopacaH-1,2» bBXY-pe 6apnblk a3 AebuTTi yHFbiManap OoOMbIHWA  KyprisiareH
KYMbICTApAbIH, HITMXKECiHAE Cy3rinephi KOMNPeccopcbi3 Kyy TeXHWKaNbIK KypangapbiH
KOngaHy aHe YHFfbimanapabl AJ1 xaHe [BJT apKbiabl urepy, YHFbIMaHbl MaHXeTTi
TeCinreH canTamaHbl KOMZAHA OTbIPbIN  KYY, KEHXapAblk aiMaKkTa rMApOnHeB-
MATUKaNbIK COKKbIMEH BHAEY OH, 3CEPiH KOpCeTTi.

«Bonkosreonorna» AK KeH OpblHAAPbIHAA YPaHAbl KepacTbl YHFbIMANbIK CinTiney
KesiHAe TEeXHONOTUANbIK YHFbIManapabl WUrepy KaHe Xyy OoMbiHWA Taxipnbe meH
binimaepai KuMHakTam oTbipbin, BIKTM-HbIH MamaHaapbl «Bonkosreonorna» AK
KaCinopblHAApbIHbIH,  Oypfblnay  KYMbICTapbl  yyackenepiHAe  KepacTbl  CinTiney
YHFbIMANapbIH KYy XoHe Urepy a4icTepiH TaHAay boWbiHIWA dAicTEMENiK YCbIHBICTapAbI»
asipnegai.

HYMBICTbIH, €O3Ci3 KeTIiCTiri gen aAicTemenik YCbIHbICTapAblH Ti3iMiH 33ipneyai aHe
KYprisinreH Taxipubenik-gananvik CblHaynapAbl Tanday HerisiHae TeXHOMOTUANbIK,
YHFbIManapabl MrepyniH aHafypabiM TUiMAi aaicTepi OOMbIHWAE TEXHONOTUANDLIK KaTa-
NOTTbIH, }acCanyblH ainTyFa 6onagbl.

YHFbIMANapAbl Kyy KaHe wurepy OOMbIHWA YCbIHbIIFAH  d4icTep  YHFbIManapabl
TUIMAI KannblHa KEeNTipy4i XoHe eHIMAINIriH apTTbipyabl KamMTamacbi3 eTTi. Ocbinanwa,
YHFbIManapabl Kyy >XoHe urepy TEXHONOrMANAPbIH KeTiNAipy, COHbIMEH KaTap aHa
anfblHFbl  KaTapnbl d4icTepai KONAAHY  apKblabl TEXHONOTUANDBIK  YHFbIMANapablH,
OHIMAINITIH apTTblpy CUAKTbI ypaH CanacbiHblH 3KOHOMMKAChl YIWIH ©Te MaHbI34bl
macene 63 LWelLlimiH TanTbl.

AdepHoe obwjecmeso KaszaxcmaHa
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METOAbl OCBOEHUA
MANOAEBUTHBLIX CKBAXUH,
PEKOMEHAYEMDIE
K IPUMEHEHUIO
HA YYACTKAX
BYPOBbIX PABOT
AO «BOJ/IKOBIrEONOIMUA»

Omupranm A.K., AcaHos H.C.,
Mywpanunos A.A., Tynenb6epreHos A.T.
LLOM3 AO «Bonkosreonorus»,
Anmarbl, KasaxctaH

3PPEKTUBHOCTb 3IKCMAyaTaUUM MecTopoXKae-
HUN MeTOAOM MNOA3EMHOr0 CKBAXXMHHOTO Bbl-
LeNaYnBaHMA CyLEeCTBEHHO 3aBUCUT OT COCTO-
AHUA TEOTEeXHO/OTMYECKMX CKBaXMH. B xope
3KCnayaTaumMn B OO/bLWIMHCTBE C/Ay4aeB Habato-
[AeTCA CHUXKeHMe aebuTa (NpMeMMCTOCTH) CKBa-
JKWH, 0DYCNOBNEHHOE OT/NONEHWEM Ha GuUAbTpe
M B NPUOUNLTPOBOM 30HE KONbMATMPYHOLLMX
06pa30BaHMIt  XMMWUYECKOTO  MPOUCXOXKAEHMSA,
TAMHUCTBIX YacTWL, OCTaBLUMXCA B pe3y/bTaTe
HEKayeCTBEHHOTO YyaaneHus 6ypoBoro pacTso-
pa Npu OCBOEHMW CKBaXKWHbI, U 0Bpa3oBaHWUEM
necyaHon npobku B ¢unbTpe BCreacTBue cyd-
do3nMm necka w3 3KCNAyaTUpPyemoro nnacta.
B cBA3M C 3TUM BO3HMKaeT HeobXoAMMOCTb
B BOCCTAaHOBNEHWW MNPOU3BOAMTENBHOCTU Treo-
TEXHONIOTMYECKMUX CKBAXMH. [na peleHus BO3-
HUKalLWMUX npobnem, B 4YacTHOCTM, Noadu-
patoTca Hanbonee 3pPeKTUBHbIE METOAbI OCBOE-
HMA TEXHONIOTUYECKUX CKBAXKMH.

fnaBHOM 3agayen nocne OypeHMa M coopy-
JKEHUA TEXHONOTMYECKOW CKBAXKMHbI ABAAET-
CA MONYYEHME NPOEKTHOro aebuta (npuemuc-
TOCTU) B WHTepBanax ¢uNbTPOBON 30HbLI. Ho,
TaK KaK HE KO BCEM CKBAXMHAM MOTYT MOLOWTH
CTaHAAPTHbIE METOAMKM OCBOEHMA, Heobxoau-
MO M3yunTb (U3NKO-MEXAHUYECKME CBOWCTBA
nopos, M Ha OCHOBE TMO/NYYEHHbIX AAHHbIX
nposect noabop Haubonee 3pdeKTUBHO-
ro MeToja, a Tak*e pa3pabaTbiBaTb HOBble METO-
[AMKMN NO NPOMbIBKE U OCBOEHMIO CKBAXKMH.
Mpouecc OCBOEHWA TEXHONOTMYECKUX CKBa-
XWH ABNAETCA HEOTbEeM/IEeMOW CTaaueil UuKna
£[006bl4M M nepepaboTKM NPUPOAHOr0 ypaHa u
BHOCMT CYLLECTBEHHbI BKAag B GopmupoBaHue
cebecToMMOCTM roTOBOM NPOAYKLUK.
OCHOBHbIMW  METOAAMM  OCBOEHWUA  TEXHO-
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METHODS
FOR THE DEVELOPMENT
OF MARGINAL WELLS
RECOMMENDED FOR THE USE
IN AREAS OF DRILLING
OPERATIONS OF JSC
«VOLKOVGEOLOGIYA»

Omirgali A.K., Asanov N.S.,
Mushrapilov A.A., Tulepbergenov A.T.
CEME of Volkovgeologiya JSC,
Almaty, Kazakhstan

The efficient exploitation of deposits using
the in-situ leaching method substantially
depends on the state of geotechnological
wells. In most cases, there is a decrease in well
flow rate (injectivity) during the operation
due to the fact that clogging formations of
chemical origin and clay particles remaining as
a result of poor quality removal of drilling mud
during well development are accumulated
on the filter and in the filter zone as well as
a sand plug formed in the filter due to the
suffusion of sand from the exploited reservoir.
As a result, there is a need to restore the
performance of geotechnological wells. In
order to solve emerging problems, the most
effective methods for the development of
technological wells are selected.

The main task after drilling and construc-
tion of a technological well is to obtain a designed
well flow rate (injectivity) in the intervals of
the filter zone. Yet, since not all wells can
come up with standard development methods,
it is necessary to study the physico-mechanical
properties of the rocks and to select the
most effective method based on the data
obtained as well as develop new methods for
washing and developing wells.

The process of development of technological
wells is an integral stage of the cycle of
the extraction and processing of natural
uranium and makes a significant contribution
to the formation of the cost of finished pro-
ducts.

The main methods of development of
technological wells are physical, chemical,
and combined methods (physico-chemical).
Physico-chemical methods for the improve-

NIOTUYECKUX CKBAXKMH ABNAIOTCA  (U3MYECKMe,
XMMUYECKUE U  KOMOUHMpPOBaHHble (PU3MKO-
XMMUYECKMe).  DUINKO-XMMUYECKME  METOAbI
NOBbIWEHNUA MPOU3BOAUTENBHOCTU TEOTEXHONO-
TMYECKMX CKBAXMH NpeaCTaBAAlT coboi pas-
NINYHble KOMOMHAUMKM  OU3MYECKMX U XUMU-
YeCKUX METOLO0B.

Mpwu BbIGOpPE TEXHONOTUM NPOMbIBKM M OCBOEHUSA
CKBAXXUH cneayeT MCXOAUTb M3 BO3MOXKHOCTEM
Kaxgoro cnocoba packonbmaTauuu GpuabTPOB W
NPUOMABTPOBbIX 06/1aCTEN CKBAXKWH, Y4UTbIBATb
FMAPOreoNorMyecKkue ycnoBua, TexHonoruto bype-
HWA, KOHCTPYKLMIO CKBAXXMHbI, GUAbTPA U Apyrue
XapaKkTepHble GaKTOPbl MECTOPOXKAEHUA.

Ha yuyacTkax 6yposbix pabotr AO «Bonkosreo-
NOTMA» UCNONL3YITCA KaK TPAAULMOHHbIE, TaK K
pa3paboTtaHHble cneuunanuctamu MHTBUM meTo-
Abl 0cBoeHMA. K Hanbonee 4acto ncnonbayembim
PM3NYECKMM MeTOaM OCBOEHMA CKBaKMH OTHO-
CATCA: 3PIMPTHOE OCBOEHME CKBAMMH, Aa3pUpPO-
BaHHAA PacKoNbMaTaLMMA NPUGUALTPOBOM 30HbI;
METOZ NPOMbIBKM CKBaKMH C NPUMEHEHUEM MaH-
JKEeTHOW nepdopMpPOBaHHOW HACaAKWU; OCBOEHMUE
CKBa)XMH 6€3 MPOMbIBKM; NPOMbIBKA CKBaMUH C
NOMOLLbIO CTPYyMHOro annapaTa FA/16; npombiBKa
CKBAXXWH C NOMOLWblo rnapoumnynbcatopa MB/1-4,
npumeHsemoro B YMOC (ycTaHOBKa NPOMbIBKM U
0CBOEHUA CKBaXMH) M YOC (ycTaHOBKa OCBOEHUSA
CKBAXXWH); NOMHTEPBaNbHaA NPOMbIBKA GUALTPA;
rMAPONHEBMATUYECKMIA yAaAp HA MAacT, INEKTPo-
MmnynbcHaa 0bpaboTka, ceabupoBaHue.

CyLLHOCTb XMMMUYECKMX METOLOB 3aK/NHOYAETCA B
PaCTBOPEHMMU-PA3PYLIEHNN KOIbMATAHTOB XMMMU-
Yyeckum peareHTom. B punmnanax AO «Bonkosreo-
NOTUAY» UCMNONB3YIOT TAKME XMMUYECKME pPeareHThl
Kak: WellHole, ActiveFLO, SpecRemover, Clariant,
SCALETREAT, 6udtopuna ammoHuUsA, CepHas KUCNo-
Ta, TMNOXN0PUA HATPUA.

Ha yuyacTke bypoBbix paboT (YBP) «KaHxyraH»
No pe3ynbTaTaM OMbITHO-NOMEBLIX WCMbITAHWUM
Hanbonee 3QpPEKTUBHLIMM OKa3aNUCb NPOMbIBKA
CKBAXXWMH C NOMOLWbIO rnapomumnynbcaTopa MBN-4,
npumeHaemoro 8 YMNOC n YOC (cokpalueHue Bpe-
MEHM Ha MPOMbIBKY CKBaXMH B cpegHeM Ha 30%);
METOA NPOMbIBKM CKBAXKMH C NPUMEHEHUEM MaH-
KETHOM nepdOPMPOBAHHON HACAAKKU; XMMUYe-
CKkaa obpaboTka peareHTom WellHole-VG.

Ha y4acTke 6ypoBbix paboT « MOMbIHKYM» Hau-
bonee appekTMBHA XMMMYecKan obpaboTKa pea-
reHTom WellHole-VG.

Ha yyacTtke 6ypoBbix paboT «MHKan» appekTuBs-
Hbl 3pAMdTHOE OCBOEHME CKBAXMWH, IpANPTHAA
OTKauka bypoBOro pacTBopa M3 CKBaKWHblI 6e3

AdepHoe obwecmso KazaxcmaHa

ment of the performance of geotechnological
wells include various combinations of physical
and chemical methods.

When choosing a technology for wells
washing and well development, one should
consider capabilities of each method of the
decomposition of  filter and  near-well
areas, taking into account hydrogeological
conditions, drilling technology, well design,
filter design and other characteristics of the
field.

At the drilling sites of JSC Volkovgeologiya,
both traditional methods of well deve-
lopment as well as new methods developed
by PNTSCEME are used. The most commonly
used physical methods of well development
include airlift well development, aerated
decomposition of the near-filter zone, a
method of washing wells using a perforated
nozzle lip, well development without
washing, washing wells with a jet apparatus
GAL6, washing wells with the help of hydraulic
pump GVL-4 used in well washing and well
development units, interval filter rinsing,
hydropneumatic reservoir, electric-pulse well
development, and swabbing.

Chemical methods dissolve and destroy
clogging with a chemical reagent. Branches
of JSC Volkovgeologiya use such chemicals
as WellHole, ActiveFLO, SpecRemover, Clariant,
SCALETREAT, ammonium  bifluoride,  sul-
furic acid, and sodium hypochloride.

Results of pilot field tests at the «Kanzhugan»
drilling  site illustrated that the most
effective methods of washing wells were a
hydraulic pulse generator GVL-4 used in well
washing&well development unit (a reduction
of time for wells washing by an average of
30%), the method of washing wells using a
perforated nozzle-lip, and the chemical well
development with WellHole-VG reagent.

The chemical treatment with WellHole-VG
reagent is the most effective at the «Moyin-
kum» drilling site.

The most effective technologies in the
area of the «Inkai» drilling operations are
airlift well development and airlift pumping
of drilling mud from a well without washing
the casing string.

At «Mynkuduk» drilling site, technological
wells development with the use of Wellhole
reagent and sulfuric acid gave a positive
result.
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NPOMbIBKM 06CaZHOW KONOHHbI.

Ha YBP «MbIHKYAYK» Aann MONOXKUTENbHbIN
pe3ynbtaT npumeHeHune peareHta Wellhole, cep-
HOKMCNOTHAA 06paboTka TEXHONOTMYECKUX CKBa-
XKVUH.

MpumeHeHne yCOBEPLEHCTBOBAHHOIO CKBa-
YKMHHOTO Oro/10BKa, MUCMO/Ib3yemMoro npm NpoMbiB-
Ke CKBaXXMH ¢ nomouwbto YOC, nokasano nono-
XUTENbHbIA Pe3ynbTaT NPU OYNCTKE OTCTOMHMKOB
TEXHONOTMYECKNX CKBaXMH Ha YBP «3APEYHOE» n
MCNONb3YeTCA B HACTOALLEE BPEMS.

Ha y4yacTkax 6ypoBbix pabot UpKonb ansa ocsoe-
HWUA CKBAXMH YCNELWHO NPUMEHATCA 3pAUPTHOE
OCBOEHME CKBAKMH KOMMPECCOPOM, XMMMUYECKas
0bpaboTka peareHTom cepumn «SpecRemover»
100, aneKkTpornaponmnynbcHaa obpaboTKa cKBa-
KUH.

mapoumnynscatop [B/1-4 3ddekTnBeH npwu
MPOMbIBKE M OCBOEHMWU MANOAEOUTHBIX CKBAXKMH,
TaKKe YBEe/NMYMBAET NPOM3BOAMUTENbHOCTb YCTa-
HOBKM OCBOEHMA CKBAXXWMH NPW NPOMbIBKE HOBbIX
CKBaXXWH Ha YBP «KapamypyH».

Mo pe3ynbTaTam NpoBeseHHbIX paboT no Bcem
ManoaebuTHbIM CKBaXMHaM Ha YBP «Xopa-
caH-1,2» NnoKa3anu NoNOXKUTENbHbIA 3OPEKT Npu-
MEHEHMe TEXHMYECKUX CpeacTB be3komnpeccop-
HOM NPOMbIBKM GUABTPOB M OCBOEHWUA CKBAKMH
¢ nomouwbto TA/T n BJl, NnpoMbIBKA CKBaXMH C
NMPUMEHEHNEM MaHXKETHOM nepdOopPUPOBAHHOA
Hacaaku, obpaboTka npn3aboirHoW 30HbI TMAPO-
MHEBMATUYECKUM YAAPOM.

0606wWMB ONbIT ¥ 3HAHMA NO OCBOEHUIO M MpPO-
MbIBKE TEXHONOTMYECKUX CKBAKUH NMPU NOA3EM-
HOM CKBAa)XMHHOM BbILENAYMBAHUM YpPaHA Ha
mecTtopoxgeHnax AO «Bonkosreonoruna», cneuu-
anuctbl MHTBMMN nogrotosuan «MeToanyeckne
peKomeHZauMn no BblboOpy MeTOA0B MPOMbIBKM
M OCBOEHMA CKBA)KMH NOA3EMHOrO Bbllienaymnsa-
HWA Ha y4yacTKax byposbix paboT npeanpuatnii AO
«Bonkosreonorusa».

K HECOMHEHHbIM AOCTOMHCTBAM paboTbl cneay-
€T OTHeCTM GOPMMPOBAHME CMUCKA METOANYECKMX
PEKOMEHAALMIA 1 TEXHONOTMYECKOTO KaTasora no
Hanbonee sdPEKTUBHBIM METOLAM OCBOEHUA TEX-
HOMIOTMYECKMX CKBAXXMH Ha OCHOBE aHa/au3a npo-
BEAEHHbIX OMbITHO-MOEBbLIX UCMbITAHWUN.

MpeanoxeHHble MeToAbl MPOMbIBKM U OCBOe-
HWUA CKBaXMH obecneumBatoT 3QpdeKTUBHOE BOC-
CTaHOB/JIEHWE W NOBbIWEHWE NMPOU3BOAUTENLHO-
CTU CKBaXkMH. PelleHa BaXkHaa ANA 3KOHOMMKM
YPaHOBOW OTpac/Au 3aja4a YBENNYEHUA NPOU3BO-
ANTENbHOCTU TEXHONOTMYECKUX CKBAXKMH MNyTeMm
COBEPLUEHCTBOBAHMA TEXHONOMMIN MPOMbIBKM U
OCBOEHMA CKBAXWH, a TaK¥Ke NPUMeHeHUA HOBbIX
nepesoBbiX METOAOB.
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The wuse of an improved wellhead used
during well washing with the help of well
development unit showed a positive result
during the cleaning process of septic tanks
of technological wells at «ZARECHNOE» dril-
ling site and it is used today.

At the «lrkol» drilling site successfully
uses the airlift well development techno-
logy with a compressor, chemical well deve-
lopment with a SpecRemover 100 reagent, and
electro-hydraulic well development.

The hydraulic pump GVL-4 is effective in the
washing and the development of marginal
wells as well as it increases the pro-
ductivity of the well development unit
when washing new wells at «Karamurun» dril-
ling site.

According to the results of the work car-
ried out on all marginal wells at «Khorasan-1,2»
drilling sites, the use of uncompressed
filter washing and well development with
the help of GAL and GVL, washing of wells
with perforated nozzle lip, and bottom-
hole zone treatment with hydro-pneumatic
impact.

To sum up the experience and knowledge
on the well development and well washing
in underground leaching of uranium at
the fields of JSC Volkovgeologiya, PNTSCEME
specialists prepared «Guidelines for
choosing methods of the washing and the
development of underground leaching wells
at the enterprises of JSC Volkovgeologiya.»

The undoubted advantages of the work
include the formation of a list of metho-
dological recommendations and a technological
catalog of the most effective methods
for the development of technological wells
based on the analysis of the experimental
field tests.

The proposed methods of well washing
and well development lead to the effective
recovery of wells and the improvement of
well productivity. The important economic
problem of the increase of technological
wells’ productivity in the wuranium field is
solved as a result of the improvement of
the technology of well washing and well
development as well as the application of new
advanced methods.

NNPA OBbEKTINEPIHAET PALMALIMANBIK
YAFOAAOBI CUNATTAATBIH OEPEKTEPA
CTATUCTUKANIbIK OHAEY

Makaposa B.A., Cysganbuesa T.B.,
JIn P.A., CeBepuHeHko MLA,,
duaunnosa /1.H., MopeHko B.C.
AnponbiK U3MKa MHCTUTYTbIHA, AnmaTbl, KazaxcTaH

JINPA obbeKTinepi }annbl Kannbl masimer

BaTbic KaszakcTaH 06sbicbiHAQ OpHanackaH KapawafaH MyHaWl-rasKoOHAEHCAT KeH OpHbIHAA
(KMTKK) i3mey-6apnay KymbicTap KelleHi asKTanfaHHaH KeWiH OHbl JailblHAAy Kocna-
pblHAA KoHAeHcaTTbl OpeHOypr ra3 eHAey 3aybiTbiHA TacbiMangay MpoLeciH TeXHONOrUANbIK,
peTTeyre apHanfaH bypepnik KepacTbl pesepByapapblH Kacay KapacTbipblifaH.

KOKM OK aHe KCPO MK 1983 oHe 1984 xk. (N2239-96 25.03.83 . kaHe No427-107
08.05.84 K.) KaynbinapbiH opbiHAay YwiH KMIKK-HbIH, cONTYCTiK-Wbifbic GeniriHae, 1000 m
TepeHAIKTe KYHryp Ty3 Ty3inimaepiHae AAPOAbIK  KAPbINbICTAPAbIH,  KOMErimeH annbl
kenemi 300+350 MbiH M3 anTbl KepacTbl pesepsyapnapbl Kacangbl, onap JINPA ob6bekTinepi
aTayblHa ve bongpl.

O6bekTiHiH, kepycTinik beniri TK-1, TK-2, TK-3, TK-4, TK-5, TK-6 TexHONOruanbIK YHFbIMa-
NapAbIH, anTbl CaFaMaHbl ananAapbiHaH Typaabl.

JINPA 06beKTINEPiHIH, KepacTbl A4PO0NbIK KYbICTapbIHbIH OpHanacy cynbacol 1 cypeTrte KenTipinrex.

1 cypem — JINPA 06vekminepiHiH #epacmol A0POAbLIK KybICMAPbIHbIH OPHAAACY cynbace!

AdepHoe obwjecmeso KaszaxcmaHa
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JINUPA xobacbiHblH TAXK 6a3acbiHAa XKMHAKTaNFAH AepeKTepai CTaTUCTUKANbIK 8HAeY

1999 xbingaH 6actan JIMPA obbekTinepiHAe TEPPUTOPUAHLI anaHAblK 3epTTeynep Kypri-
3inyne, oHblH HaTuxkenepi 2001 Kblnbl KypblnfaH reo-aknapatTblk skyiere «JIMPA» xobacbiHa
KYKTENAi KOHE ON aHaAaH TYCETiH AepeKTepre CauMKecC yAanbl XaHapTblibin OTbIpasbl.

ArcGIS MYMKiHAIKTEPIH KONAQHY apKblNbl CTATUCTUKANbIK eHaey ywiH «/IMPA» TAX oba-
cbiHaa JINPA obbektinepi TepputopuanapbiH, JIMPA obbekTiciHeH enai mekeHaep Oafbl-
TbIHAAFbl CEKTOPNAPAbl KIHEe enfi MeKeHAep TeppuUTOpUANapbiH 3epTTey HITWXKenepi KUHaK-
Tanabl. MMWHaKTanfFaH [epekTepai CTaTUCTUKANbIK eHaeyaiH MmakcaTtbl JIMPA ob6bekTinepiHin
KOpLUaFaH opTaFfa aCepiHiH MaTemaTUKanblK BafacblH any 6onbin Tabblnagbl.

a) 6)
2 cypem =K ywiH uinikmik duaepamma
a) — yneinep any mepeHoiei 0-5 cm, 6) — yneinep any mepeHdizi 10-30 cm

Bapnblk ecenteynep CTaTUCTUKANbIK aHanW3 Kacayfa apHanfaH «STATISTICA» 6afaapnamansik
NaKeTiHIH KemMerimeH XKyprisingi.

PaduoHyknudmepoin enweHzeH MeHWikmi
benceHdiniziHe yneinepdi any mepeHdieiHiK acepi

JNIUPA  obObekTinepiHiH TEepPPUTOPUACbIHAA PAAMOAKTUBTI  M30TONTAapAblH, TEPEeHAiKTe Tapa-
NyblH 6afanay ywiH TAX kobacbiHaH TOMbIPaKTbiH, JPTypAi KabattapbiHAafbl (0-5cm KaHe
10-30 cm) paaMOHYKAMATEPAIH, MeHLWIKTI benceHainiri xalnol aknapatbl 6ap 3epTreynep nae-
peKTepi anblHAbI.

Tapany Hopmachkl ywW Heri3ri TacCiAMeH GaFanaHAbl: MKMINIKTIK KoHE KILWIKTIK AMarpamma KaHe
HOPMaANbIK-bIKTUMaNAbIK rPaduK Kypy.

Baranay HatuxeciHae “°K xaHe 22°Ra MeHWIKTI 6enceHminik wamacbl yarinepai any TepeH-
LiriIMEH  KOFaPbINANTBIHAbIFLIH, an  *’Cs  MeHLWiKTi BenceHminiriHii, TeMeHAEUTIHAIMN  aHbIK-
Tanabl. AFHK, TONbIPAKKa TaOWFU KIHE XKacaHAbl PAAUOHYKANATEPAIH TYCYy MeXaHW3Mi apTypAi.

Tabusm pagnoHyknuatepaid, (*°Ra  xaHe “°K) xkoHe '7Cs KacaHApl PagMOHYKAWATIH,
O/ILLEHTEH MEHWIKTi BenceHginirive ToNMbIpak YAriNepiH any TepeHAiriHiH  CTaTUCTUKANbIK
MaHbI34bl acepi aHblKTanabl. Tabufn pPagMOHYKAMATEPAIH, MEHLWIKTI Bencenainiri TepeHAikneH
apTCa, *KacaHbl PaAUOHYKAMATEPAIH MEHLWIKTI benceHainiri TomeHaenai.

PaduoHyknudmepdin meHwikmi 6enceHdiniziHe yaKbimmeoiH acepi
PaaMOoaKTMUBTI M30TONTAPAbIH, MEHLWIKTI ©enceHAiniriHih yakblT eTe e3repyiH Oafanay YywiH

«JIMPA» TAMX-)obacbiHaH engi mMekeHaep TepputopuanapbiHaa 1999 xbingaH 2017 XKbin apa-
NbIFbIHAA KYPrisinreH 3epTreynep Aepektepi TaHAanabl.

3 cypem —2Ra ywiH aykbim 0ua2pamMmmacs!

OHaey ywiH 0-5 cm TepeHAiKTeH anblHFaH TonmblpaK yarinepiHgeri *’Cs meHwWwikTi 6en-
CEHAINITIH enwey HaTUXKenepi anbiHAbl. bakbinay napametpnepi peTiHae TabuFn PagMOHYK-
NVATEPAIH MeHLWIKTI 6en-ceHainikTepiHiH maHaepi nanganaHbingbl (K xaHe 2°Ra).

Bapnbik enai mekeHaep 60MbIHWA ayKbiM AMarpaMMacbiH CapanTay HerisiHae 6apAabiK
wepae B’Cs MeHLWIKTI benceHainiriHih TemeHAereHairi aHbiKTanapl. bonkanfaHgai, Tabun
PaAMOHYKAMATEP BOMbIHLIA YaKbIT 6T elKaHAal e3repicTep Hok,.

CeHimAinikTi  apTTblpy VYWiH AepekTepaiH, KanbinTbl TapanybiHaa CTblogeHTTiH,  t-Kpute-
PUAIH nainganaHy apkblibl, an Kanbincbi3 Tapanyaa MaHH-YUTHUAIH U-Kputepuiti 6oMblHLWA
LEPEKTEPAI COMKECTEHAIPY KYPri3inai.

AnblHFaH MaHbI3AbINbIK  AeHreni «p» Wamacbl 6oMbiHWa *’Cs MeHWiKTi 6enceHainiriHiy,
YaKbIT ©Te CTaTUCTMKA/blK MaHbI34bl a3alobl Kalbl KoHe TabufM paguoHykauatep 6oi-

a) 6)
4 cypem =*Cs ywiH HOPMAAbIK-bIKMUMA0bl 2paukmep

a) — yneinep any mepeHoiei 0-5 cm, 6) — yneinep any mepexdizi 10-30 cm

AdepHoe obwjecmeso KaszaxcmaHa
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bIHLIA ©3repiCTep JKOKTbIFbl Kalbl KOPbITbIHAbI LbIFapbiAgbl. TOMbIPaKTbiH, 6eTKi KabaTbiH-
pafbl  B’Cs  menwepiHiH a3al0  TeH-AeHUMACBIH  PAaAMOHYKAMATIH,  biabipay MexaHWU3MiMeH
TyciHAaipyre 6onaabl (**'Cs )apTbinak bigpipay nepuoabl — 30,17 bin).

0K aHe 2°Ra MEHWIKTI GenceHAinikTepiHiH, yakblT eTe ©3repici CTaTUCTUKANbIK TypFblaaH
eneycis, afHu, “°K xaHe 22°Ra MeHWIKTi benceHAinikTepi wWamacbiHa 10-18 bin yaKbIT apasbifblHbIH
acepi oK aeyre bonaapl.

JINPA obvekminepiHe #aKblH OPHANACKAH endi mekeHOep
moneipaKkmMapsiHOarbl padUOHYKAUOMepOiH
MeHwWwikmi beaceHdinikmepi epekwenikmepiH aHoIKmMay

HoTuskenepai craTucTMKanblk eHaey ywiH JIMPA obbekTinepiHeH apTypni OafbiTTa KoHe
9PTYPNi  KALWbIKTbIKTA OpHANacKaH engi MekeHAepaiH 2 Tobbl Kypangbl. | Tom ayblnga-
pbiH 3epTTey 2003 kbinbl, || Ton — 2010 XbingaH Kewin xyprisingi. JIMPA obbekTinepiHe eH,
KaKblH OpHanackaH engi mekeH — KapawblfaHak a. (9 Km), 6acka enai mekeHgep 11 km-geH 3
8 KM [eMiH KalWbIKTbIKTapAa OPHANaCKaH.

B7Cs ywiH ayKbiMm Auarpammacbl AMUTPOB KoHe KapalubliFaHaK ayblngapbiHAAFbl MeAuaHasbik,
MaHAep bipaert KoHe 0acka enfdi  MeKeHAEePAeH eddyip Kofapbl  EKEeHAiriH  KepcerTri.
YKcac MoHAepAiH ekiHwi Tobbl — MMpuypanbHoe aHe IKapcyaT aybingapbl. AKbynak,
Becray, Myrayeso xaHe YcneHoBKa aybinaapbiHaa meavaHanap 10 Bk/kr TomeH.

B7Cs ywiH «p» MaHbI3AbINbIFbIHLIH, AeHredi 0,05 TemeH — aiblpMallbINbIK VIKEH, Cal-
KeCiHwe, 6ip Hemece 6ipHewe engi mekeHaepgeri ’Cs TonblpakKTafbl MeHLIKTI 6enceH-
Ainiri 6acka engi MekeHaepaeH KoFapbl.

Epekwe enai mekeHAepai aHbiKTay VYWIH eKeyapa CanbiCTblpy Xyprisingi. KapalbifaHak
JIUPA obbekTinepiHe eH, KakblH engi MekeH OonfaHAblKTaH, apbip enai mekeH Kapalbl-
FaHaK ayblNbIMEH CabICTbIPbINAbI.

opbip Kyn ywiH MaHbI3gbiiblK AeHreni 0,05 TemeH, Tek KapalbifaHak-[MUTPOB KyObl
yWiH «p» =0,8.

ArHn, KapawbifaHak »KaHe [MUTPOB aybligapbl TonbipafbiHAarbl *’Cs MeHLWiKTi benceH-
Ainiri 6acka engi MekeHAepaeH epekleneHesi.

1983 kbinbl TK-2 KepacTbl pe3epByapblH Kacay KesiHAe acbin rasgap OyntbimeH bipre
PAAMOAKTUBTI M30TONTapAblH, OHbIH, iwiHAe *’Cs, WbIFybl MYMKiH. BYAT en afblHAapbiMeH
CONTYCTIK 6afbiTTa, MUTPOB KaHe KapallblfaHaK ayblngapbliHa TacbiIManAaHFaH.

KopbITbIHAbI

Tabusn paguoHyknuatepaid,  (*°Ra  kaHe “°K) koaHe ’Cs KacaHAbl PaAMOHYKAWATIH
O/ILIEHTeH MEHWIKTI GenceHginirive ToMbIpak yYAriNepiH any TePeHAIriHiH, CTaTUCTUKANbIK,
MaHbI3abl acepi 6ap. Tabufnm pagMOHYKAMATEPAIH MEHLWIKTI benceHainiktepi TepeHAikneH
eCce, XKacaHabl PaAVOHYKNNATEPAIH MEHLWIKTI benceHainiri TomeHaena,.

37Cs  pafAMoakTVBTI  biaplpaybiHa  6ainaHbICTbl  MEHLWIKTi  BenceHainiriHih - yakpiT  eTe
CTaTUCTUKaNbIK MaHbI3abl e3repici 6ap. “°K aHe 22°Ra MeHLWiKTi BenceHainikTepiHiH, yakbT eTe
©3repiCiHiH, CTaTUCTMKANbIK MaHbI3AbINbIFbI }KOK.

JINPA 0bbeKTinepiHe »aKblH OPHANacKaH enfi MeKeHAep TomnblpaKTapblHAAFbl PAAMOHYK-
NVATEPAIH MEHLWIKTI 6enceHainikTepiHiH CTaTUCTUKANbIK MaHbl3Abl epeKLeniri bap.

CTATUCTUYECKAS
OBPABOTKA JAHHbIX
XAPAKTEPU3YIOLLNX

PAAUALIMOHHYIO

OBCTAHOBKY
HA OBbEKTAX JIUPA

Makaposa B.A., Cyspanbuesa T.B., Iu P.A,,
CesepuHeHko M.A., duaunnosa J1.H., MopeHko B.C.
PN UASD, AnmaTbl, KasaxctaH

06wue ceepaeHns 06 ob6bektax JINPA

Mo OKOHYaHWM NOMCKOBO-PA3BEAOYHOrO KOMM/IEKCa
paboT Ha KapauaraHakckom HedTerasokoHAeHCcaTHOM
mectopoxaeHun (KHIKM), pacnonoxeHHom B 3a-
nasHo-KasaxctaHckon 06naactv, NpoOeKTomM no ero pas-
paboTke ObINO MPeayCMOTPEHO co3daHue bydepHbix
NOA3EMHbIX pe3epByapoB, NpeaHasHayaBMXCA ANA
TEXHONOrMYECKOrO pPeryiMpoBaHMA npouecca TpaHC-
NOPTUPOBKM KOHAEHCaTa Ha OpeHbyprckuin rasonepe-
pabaTbiBatOLWMI 33BOA.

Bo ucnonHenne noctaHosneHun LK KMNCC n CM
CCCP (or 25.03.83 Ne 23996 u ot 08.05.84
Ne 427-107) B 1983 1 1984 rr. Ha KHTKM Ha rnybuHe
oKkono 1000 m B TOALWE KYHTYPCKMX COMEBbIX OT/O-
KEHWA B CEBEPO-BOCTOMHOM YacTu KapauvaraHak-
CKOr0  He(Tera3oKOHAEHCATHOTO  MECTOPOXKAEHMA
OblIM CO34aHbI C MOMOLLbIO AAEPHbIX B3PbIBOB LIECTb
noA3emHbIx pesepsyapoB obwum obvemom 300+350
TbIC. M*, NONYYMBLUMX HA3BaHWe 06beKTbI JIUPA.

HapsemHaa 4actb 0bbekTa BKAKOYaeT LWecTb npwu-
YCTbEBbIX MAOWAAOK  TEXHONOMMYECKUX  CKBAXKMH:
TK-1, TK-2, TK-3, TK-4, TK-5, TK-6.

Cxema pacnonoXeHna NoA3emHbIX AZEPHbIX NOAo-
cTen 06vekToB J/INPA npeacTaBneHa Ha pucyHke 1.

Cmamucmuyeckaa 06pabomka 0aHHbIX,
cobpaHHsbix 8 6aze MC npoekma JINPA

C 1999 ropa Ha obvbektax J/IMPA nposoauTca nno-
wagHoe obcnefoBaHne  TeppUTOPWUM,  Pe3y/bTaThbl
KoToporo 3arpyxanuce B [MC npoekt «/IMPA», cos-
AaHHbIM B 2001 rogy u ¢ Tex Nop NOCTOAHHO OBHOB-
NAEMbI B COOTBETCTBMM C BHOBb NOCTYMAIOLMMM AdH-
HbIMM.

C wcnonb3oBaHnem Bo3moxHocten ArcGIS B MC
npoekte «JINPA» 6blAn cObpaHbl ANA CTaTUCTUYECKOM

AdepHoe obwjecmeso KaszaxcmaHa

STATISTICAL
DATA PROCESSING
CHARACTERIZING

THE RADIATION

SITUATION

AT LIRA OBIJECTS

Makarova V.A., Suzdaltseva T.V., Lee R.A.,
Severinenko M.A,, Filippova L.N., Morenko V.S.
INP, Almaty, Kazakhstan

General information about objects LIRA

Upon completion of the exploration work at
the Karachaganak oil and gas condensate field
(KOGCF) located in the West Kazakhstan region,
its development project included the const-
ruction of buffer underground reservoirs for
the technological regulation of the condensate
transportation process at the Orenburg gas
processing plant.

In pursuance of the decisions of the Central
Committee of the CPSU and the USSR Council of
Ministers (No. 259-96 of 03/25/83 and No. 427-
107 of 05/08/84) in 1983 and 1984, there were
created six underground reservoirs with a total
volume of 300-350 thousand m?, known as LIRA
objects, using nuclear explosions at the KOGCF
in a depth of about 1000 m in the thickness of
the Kungur salt deposits in the northeastern part
of the Karachaganak oil and gas condensate field.

The above-ground part of the facility includes
six wellhead sites of technological boreholes:
TK-1, TK-2, TK-3, TK-4, TK-5, TK-6.

The layout of the underground nuclear cavities
of LIRA objects is shown in Figure 1.

Statistical processing of data collected
in the GIS database of the project LIRA

Since 1999, an area study of the territory
has been carried out at LIRA objects and its
results were uploaded to the GIS project «LIRA»
which was created in 2001 and has been cons-
tantly updated in accordance with newly received
data.

Using the capabilities of ArcGIS in the GIS
project «LIRA», the results of examination of the
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Puc. 1 - Cxema pacnonoxceHus no03emHbix a0epHbix nonocmeli o6vekmos JINPA
Fig. 1 - Layout of underground nuclear cavities of LIRA objects

06paboTkM pe3ynbTaThl UCCNEA0BAHUWA TEPPUTOPUM
o6bektoB JINPA, ceKTOpoB B HanpaBieHuMM OT 06b-
ekToB JIMPA K HaceneHHbIM MyHKTaM W TepPUTOPUN
HaceneHHbIX NyHKTOB. Llenbto cratuctuyeckon obpa-
60TKM CcODpaHHbIX [aHHbIX ABAAETCA MOMy4YeHue
MaTEMaTUYECKOM OLIEHKM BAMAHUA 00bekToB JIMPA
Ha OKPYKaloLLyto cpesy.

Bce pacyeTbl npoBOAMANCH C NOMOLLBIO NPOrPaMMHO-
ro nakeTa ANA cTaTucTuyeckoro aHanusa «STATISTICA».

BnusaHue 2nybuHbl ombopa npob noussi
HQ U3MepeHHYHo yoenbHyo GKMU8HOCMb
PAOUOHYKAUO08

[Ns OUEHKM pacnpeneneHus PagvoaKTUBHbIX W30-
TONOB MO NybuHe Ha Tepputopun obbektos JINPA 13

a)

territory of LIRA objects and sectors located
in the direction from LIRA objects to territo-
ries of settlements were collected for statistical
processing. The purpose of statistical processing
of the collected data is to obtain a mathematical
assessment of the impact of LIRA objects on the
environment.

All calculations were performed using the
STATISTICA software for statistical analysis.

Impact of soil sampling depth
on measured specific activity
of radionuclides

To assess the distribution of radioactive isotopes
in depth in the territory of LIRA objects, research

6)

PucyHox 2 — YacmomHas aucmoepamma 018 °K / Figure 2. - Frequency histogram for 4K

2nybuHa ombopa npob 0-5 cm / sampling depth 0-5 cm

enybuHa ombopa npob 10-30 cm / sampling depth 10-30 cm

PucyHok 3 — uazpamma pasmaxa 044 *?°Ra / Figure 3 — Span Diagram ?**Ra

a)

6)

PucyHox 4 — HopmasnbHo-eeposmHocmHele epaguku 08 ©’Cs / Figure 4 — Normal Probability Plot for **"Cs

2nybuHa ombopa npob 0-5 cm / sampling depth 0-5 cm

MMC-npoeKTa 6bl1n M3BNEYEHbI AaHHbIE UCCIEA0BAHMIA
C MHPopMmaumein 06 yaenbHOM aKTUBHOCTU PAAMOHYK-
M08 B pasHbix cnoax noysbl (0-5 cm n 10-30 cm).

HopmanbHOCTb pacnpegeneHvs oLeHWBanach Tpe-
MS OCHOBHbIMM CMOCOGaMU: MOCTPOEHUEM YACTOTHOM
M AWMYHOM AMarpaMmmM M HOPMasibHO-BEPOATHOCT-
HOro rpaduka.

B pesynbraTeé OLEHKM YCTAHOBNEHO, YTO BEAWNYU-
Ha yaenbHoi aktmBHocTu “°K, Kak 22°Ra, Bo3pacraeTt
C yBennyeHumem rybuHbl otbopa, B TO Ke Bpema
yAenbHas akTMBHOCTb *’Cs napaetr. CnemoBaTenbHo,

AdepHoe obwecmso KazaxcmaHa

2nybuHa ombopa npob 10-30 cm / sampling depth 10-30 cm

data with information about the specific activity
of radionuclides in different soil layers (0-5cm
and 10-30 cm) were extracted from the GIS project.

The normal distribution is estimated in three
main ways: the construction of the frequency diag-
rams, box plots and normal-probability plots.

As a result of the assessment, it was found that
the value of the specific activity of “K, like
226Ra, increases along with the increased
sampling depth, at the same time, the specific
activity of ’Cs decreases. Consequently, the
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MexaHW3M TMOCTYMNEHUSs B MOYBY ECTECTBEHHbIX
M UCKYCCTBEHHbIX PALMOHYKINA0B PA3/INYEH.
BbifiBNEHO, YTO CyWECTBYET CTAaTUCTMYECKM 3Ha-
yumoe BAMAHME YOMHbI oTOOpPa NpPo6 NouBbI
Ha W3MEPEHHYI YAE/NbHY aKTMBHOCTb ECTEeCTBEH-
HbIX PaAMOHYKAMA0B (°Ra u “°K) M WCKyccTBEHHOrO
paanoHykamnaa *’Cs. Mpu 3TOM BEMYMHA YAENbHOW
aKTMBHOCTU ECTECTBEHHbIX PaAMOHYKAMAOB C rAy-
OMHOI PacTeT, a UCKYCCTBEHHbIX NajaerT.

BrausaHue spemeHu
Ha y0esnbHy GKMUBHOCMb PAGUOHYKAUOA08

[NA  OUEHKM W3MEHEHWA YAeNbHOW aKTUMBHOCTU
PAZIMOAKTUBHbIX M30TOMOB C TEYEHMEM BPEMEHU W3
F'MC-npoekta «/lnpa» 6blAK BbIOPaHbI AaHHbIE UcCAe-
[l0BaHMIA, BbINONHEHHbIX B nepuog ¢ 1999 no 2017 rr.
Ha TEPPUTOPUM HACENEHHbIX NYHKTOB.

Ona 06paboTkm bbinn 0TOOPaHbI pes3ynbTaTbl U3Me-
PEHWIA yAeNbHOM aKTMBHOCTM ’Cs B mpobax nouysbl
c rybuHbl 0-5 cm. B KauectBe KOHTPO/bHbIX Napa-
METPOB B3ATbl 3HAYEHWA YAEbHbIX aAKTUBHOCTEM
€CTECTBEHHbIX paAnoHYKAMA0B (‘K 1 22Ra).

Ha ocHoBe aHanuM3a AuarpaMm pasmaxa Mo BCEM
HACeNEHHbIM MYHKTaM OTMEYEHO, YTO YMEeHblue-
HMe yaenbHoW akTueHocT ¥Cs mpowcxoauT nosce-
MecTHO. B TO e BpemMA NO eCTEeCTBEHHbIM pa-
OMOHYKAMZAAM, KakK M Npeanonaranocb, 3HauMMbIX
M3MEHEHMWI He NPOM30LLNO.

Ona  6onbwen ybeauTeNbHOCTM NPOBEAEHO  CO-
NOCTaBNEHME AaHHBIX C UCMONb30BaHWEM t-KpuUTepus
CTblofleHTa, NpU HOPMANbHOM pacnpeseneHnn faH-
HblX, N U-kputepua MaHHa-YUTHM, Npu HeHOpMaib-
HOM pacnpeaeneHuu.

Mo Nony4eHHOW BENWUUYMHE YPOBHA 3HAYMMOCTU «pP»
CAENaH BbIBOA, O CTAaTUCTMYECKM 3HAYMMOM YMEHb-
WEHWUM YAENbHOM aKTMBHOCTU ¥Cs BO BPEMEHMU;
M OTCYTCTBMM W3MEHEHWN [NA €eCTECTBEHHbIX pa-
OMOHYKANAO0B. TEHAEHUMIO K CHUXEHMIO Ccoaep-
WaHna B’Cs B MOBEPXHOCTHOM C/OE MOYBbI MOMKHO
OOBACHUTD  MEXAaHWM3MOM pacnaja PafvoHYKAWUAa
(nepuwop nonypacnaga *’Cs - 30,17 ner).

M3meHeHWe BO BPEMEHM YAENbHOW aKTUBHOCTU
K 1 2%Ra CTaTUCTUYECKM HE3HAYMMO, TO eCTb MOMKHO
rOBOPUTb 00 OTCYTCTBMWM  BAUAHWA  BPEMEHHOIO
npomexytka B 10-18 neT Ha BEAWMYMHY YAENbHOM
aKTMBHOCTM “°K 1 **Ra.

BoissneHue paznuyuli 8 yoenbHbIX AKMUBHOCMAX
PAOUOHYKAUOAO0B 8 MOYBAX HACENEHHbIX MYHKMO8,
npunezarowux K o6bekmam JINPA

Ansa cTatuctTyeckon obpaboTkM pesynbTatoB ObiNo
chOpMMPOBaHO 2  TPynMbl  HACENEHHbIX MYHKTOB,
PACMONOKEHHbIX Ha Pa3sHOM pPacCTOSHUM M B pas-
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mechanism of entry into the soil of natural and
artificial radionuclides is different.

It was revealed that there is a statistically sig-
nificant impact of the soil sampling depth on
the measured specific activity of natural ra-
dionuclides (*Ra and “K) and the artificial
radionuclide ’Cs. The value of the specific
activity of natural radionuclides with the depth
increases, and artificial decreases.

The impact of time on the specific activity
of radionuclides

To assess the change in the specific activity
of radioactive isotopes over time, the GIS-project
«Lira» selected data from studies conducted
from 1999 to 2017 on the territory of settlements.

The measurement results of specific activity of
B37Cs in soil samples from a depth of 0-5 cm were
selected for processing. Values of the specific
activity of natural radionuclides (K and 2*Ra)
were taken as control parameters.

Based on the analysis of span diagrams for
all settlements, it was noted that a decrease
in the specific activity of ’Cs occurs every-
where. At the same time, there were no signifi-
cant changes in the natural radionuclides.

Data were compared using the Student’s t-test,
with a normal distribution of data, and the
Mann-Whitney U-test, with an abnormal distri-
bution.

Based on the obtained P-value for the sig-
nificance test, it is possible to conclude that
there was a statistically significant decrease
in the specific activity of ®’Cs over time;
and no changes for natural radionuclides. The
tendency of the decrease of the ’Cs content
in the surface layer of the soil can be explained
by the decay mechanism of the radionuclide (the
half-life of *’Cs is 30.17 years).

The time variation of the specific activity of
OK and *%Ra is statistically insignificant, thus,
one can speak about the absence of the in-
fluence of the time interval of 10-18 years on the
value of the specific activity of “°K and ?*Ra.

Identification of differences in the specific
activities of radionuclides in the soils of popu-
lated areas adjacent to LIRA objects.

For statistical processing of the results, 2 groups
of settlements were formed, located at different
distances and in different directions from LIRA
objects. The survey of the first group of settle-
ments took place in 2003 and the survey of the

HOM HanpasneHun ot obbekToB JINPA. Obcnenosa-
Hue | rpynnbl nocenkos npoucxoauno B 2003 roay, I
rpynnbl — nocne 2010 roga. bankanwmin K obbekTam
JINPA HaceneHHbIM NyHKT — n. KapayaraHak (9 Km),
OCTa/IbHble  HaCeNeHHble  MYHKTbl  PACNOOMKEHbI
Ha pacctoaHum ot 11 8o 38 Km.

Onarpamma pasmaxa gna  *’Cs  nokasana, uTo
MefMaHHble 3HaYeHMA B MOCeNKax [MMTpoB U
KapayaraHak MnoYTM OAMHAKOBbI M 3aMETHO BbILLE,
Yyem B APYIMX HACeNeHHbIX MyHKTax. BTopas rpynna
NOYTM PaBHbIX 3HAYeHUN — mocenkn lMpuypanbHoe w
Hapcyat. B nocenkax Akbynak, becrtay, lyrayeso u
YcneHoBKa MeaunaHbl Huxe 10 BK/Kr.

YpoBeHb 3HauuMmoctn «p» ana ¥Cs meHbwe 0,05
- pa3nnuMe CylEeCTBEHHO, C/EeOBaTeNbHO, B OA-
HOM WM HECKONbKMX HACeNEHHbIX MyHKTaX YAesb-
Has aKTMBHOCTb **’Cs B NOYBE BbILLE, YEM B APYIUX.

[na  BbIABNEHWA OCOOEHHbIX HACENEHHbIX MYyHK-
TOB OblN0 NPOBEAEHO MOMAapHOe cpaBHeHue. [lo-
CKOMbKY nocenok KapayaraHak — cambld 6AM3KMIA K
obbekTam JIMPA HaceneHHblii NyHKT, napbl Obian
CHOPMMPOBAHDI MO MPUHLMMY - KaKAbIA HaCENEHHbIN
NYHKT cpaBHMBancA ¢ KapayaraHakom.

YpoBeHb 3HAUMMOCTM [NA KaXKAOM M3 Map OKa-
3anca Huxke 0,05 nckntoueHune coctasuaa napa Kapava-
raHak — imutpos, rae «p»=0,8.

CnepoBaTeNbHO, 3HAYEHWA  YAENbHOW  aKTUBHO-
ctn ¥Cs B nouyse mocenkos KapauaraHak u AmuTpos
OTNMYAETCA OT APYIMX HACENEHHbIX MYHKTOB.

ObbACHEHMEM TaKMX Pe3yNbTaTOB MOMET C/YHKWTb
TOT aKT, YTo NpW CO34aHUM NOA3EMHOMO pesep-
Byapa TK-2 B uione 1983 roga Bmecte ¢ Bblbpocom
obnaka 6naropoaHbIX ra3os, BO3MOXKHO, MPOM30LLNA
M yTeYKa PAAMOAKTMBHLIX  M30TOMOB, B TOM
uncne ’Cs. BeTpoBbiMM NOTOKaMM 06nako 6bino
OTHECEHO B CEBEPHOM HamnpaBAeHWM, [ae pacno-
NOXeHbl nocenkn Amutpos 1 KapayaraHak.

BbiBOAbI

CywecTByeT  CTAaTUCTMYECKM  3HAYMMOE  BAWA-
HMe rybuHbl OTO6opa NPO6 NOYBbI Ha M3MEPEHHYHO
YAENbHYIO aAKTMBHOCTb €CTECTBEHHbIX PaAMOHYK/M-
noB (*°Ra n 40K) M MCKYCCTBEHHOTO PaAMOHYKAMAa
B7Cs. Mpu 3TOM BE/NMYMHA YAENbHOW aKTUBHOCTU
€CTECTBEHHbIX PaAMOHYKAMAOB C [IybMHOM pacTerT,
a UCKYCCTBEHHbIX NajaeT.

CyLiecTByeT CTAaTUCTUYECKM 3HAYMMOE M3MEHEHMWe
BO BPEMEHM BENWYMHbI YAeNbHOW aKkTuBHOCTU ¥Cs,
0bycnoBNeHHOE €ero paAMoaKTMBHbIM pacnagom. Ms-
MEHEHMWE BO BPEMEHW YAeNbHOM akTUBHOCTM “)K 1 2°Ra
CTAaTUCTUYECKM HE 3HAUMMO.

CyLLeCTBYET CTAaTUCTUYECKM 3HAUMMOE OT/IMYME YAENb-
HbIX aKTUBHOCTEN PAaAMOHYKAMAOB B MOYBaX HaceneH-
HbIX NYHKTOB, NpuAeraowmx kK obbvektam JINPA.

AdepHoe obwecmso KazaxcmaHa

second group after 2010. The nearest settlement
to LIRA is Karachaganak (9 km) and the other
settlements are located at a distance from 11
to 38 km.

The span diagram for ¥'Cs showed that the
median values of the specific activities of
radionuclides in the soil in the villages of Dmitrov
and Karachaganak are almost the same and
both are much higher than in other areas.
Likewise, villages of Priuralnoye and Zharsuat had
the equal values of the specific activity. In the
villages of Akbulak, Bestau, Pugachevo and
Uspenka, the median is below 10 Bq / kg.

The P-Value for *Cs is less than 0.05 - the
difference is significant, therefore, in one or
several settlements, the specific activity of ¥¥’Cs in
the soil is higher than in others.

To identify specific localities, a pairwise com-
parison was made. Since the village of Kara-
chaganak is the closest settlement to the
LIRA objects, the pairs were formed so that each
settlement was compared with Karachaganak.

The significance level for each pair was below
0.05 and the exception was the Karachaganak-
Dmitrov pair, where P value = 0.8.

Consequently, the specific activity of Cs
in the soil of the villages of Karachaganak and
Dmitrov differs from other settlements.

The explanation of such results can be the
fact that along with the release of a cloud of
noble gases there may have been a leak of
radioactive isotopes, including ’Cs, during
the construction of the underground reservoir
TK-2 in July 1983. The wind blew away cloud
to the north, where the villages of Dmitrov and
Karachaganak are located.

Conclusion

There is a statistically significant impact of the
soil sampling depth on the measured specific
activity of natural radionuclides (**Ra and 40K)
and the artificial radionuclide **’Cs. The value
of the specific activity of natural radionuclides
increases along with increased depth while the
specific activity of artificial radionuclides decrea-
ses.

There is a statistically significant change over
time of the magnitude of the specific activity of
B37Cs, due to its radioactive decay. The time varia-
tion of the specific activity of *°K and ??°Ra is not
statistically significant.

There is a statistically significant difference in
the specific activities of radionuclides in the soils
of settlements adjacent to LIRA objects.
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