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FORUM TOPICS

13" International Conference “Nuclear and Radiation Physics”

1. Nuclear Physics
e Mechanisms of nuclear reactions and structure of nuclei
e Heavy and super heavy elements: synthesis and fission
e Nuclear physics of low and medium energy, nuclear astrophysics
e Nuclear data measurement, compilation, evaluation and dissemination

2. Materials Science and Radiation Solid State Physics

= Formation and evolution of defects in solids

= Structural and fuel materials of nuclear and thermonuclear facilities

= Modification of materials with the beams of plasma and charged particles
= New materials and methods of their production, nano-materials

3. Atomic Energy

e Nuclear research facilities and power plants
e Controlled thermonuclear fusion
e Safety of nuclear energy and issues of non-proliferation of nuclear materials and technologies

4. Radiation Ecology and Methods of Analysis

= Radioecological studies of the former nuclear test sites, risk assessment and
issues of radiation monitoring

= Technologies to reduce the environmental risk of the radiation-hazardous
facilities and territories, radioactive waste management

= Analytical methods in radioecology and nuclear forensics

2"? International Conference “Nuclear and Radiation Technologies
in Medicine, Industry and Agriculture”

1. Nuclear and Radiation Technologies in Medicine
2. Radiation Technologies in Industry and Agriculture



1. NUCLEAR PHYSICS

M3YYEHUE KJIACTEPHBIX COCTOSTHUM B PEAKITAH d+''B ITPH DHEPT UM 14,5 M>B

Bypmebaes H.'?, [lvsiuxoe B.B.%, 3apunosa F0.4.%, IOwxos A.B.?, Hacypnna Maynen*?, Xooxcaee P.A.*?, Sabidolda A.*

Mucruryt sapepuoit pusuxkn MD PK, r. Anmarel, Kasaxcran
?KazaxcKuii HAlIMOHANIBHBIN YHUBEPCUTET M. anb-Dapabu, Anmarel, Kazaxcran

B HacTosimee BpeMs MIMPOKO M3YYAIOTCS KJIACTEPHBIC MOIETH JUIS OIMHCAHUS CTPYKTYPBI JIETKHX, CPETHHUX H
9K30THYECKHUX sifep. Takue MOAeNM MO3BOJLSIIOT OOBSICHHUTH HEPAaBHOMEPHOE DACIpENENICHHE IUIOTHOCTH SIAEPHON
MaTepuy, KOTOpast MOKET MPOSIBISITECS B BUJE aHOMAJIBHO OOJIBIINX PAJANyCOB MIIH «PBIXJIOCTH» AP, C TOUKU 3PECHHA
JVMHAMHYIECKOro 00pa30BaHMs HyKJIOHHBIX aCCOLMANNil BHYTpPH sapa.

JIns u3ydeHUs KIACTEPHBIX COCTOSHUH BO3OYyxIeHHBbIX yposHeill 'B B HacTosmiel paGoTe ObUIM MPOBEICHBI
SKCIIEPUMEHTBI 110 YIIPYTOMY PacCesHUI0 AeHTPOHOB ¢ Heprueii 14,5 MaB na 1'B Ha nuknorpone Y-150M U BBINOIHEHBI
pacyeTsl panyCcoB U Pa3MbITUsI Kpas siipa OCHOBHOTO M BO30Y)XKIEHHBIX cocTostHui 11-B nudpakunonHsiM MeTomoM
napameTpu3oBanHoro ¢azoporo ananusza (IIOA). C nomoripio [TOA no ocrmuisaiusm audpakiwpii ppayHrohepoBCKOro
THUIIa SKCIIEPUMEHTAIBHBIX YIVIOBBIX pacnpeneneHuil quddepeHunanpHpIX ceueHHid yNnpyro paccesHHBIX HOHOB Ha
AApax-MULICHAX ONPEACIAIUCE MMapaMETpPhl S-ManI/IIII)I METOAOM IIOJAIOHOK II0 OJAHO3HAYHBIM MHWHHMAJIbHBIM
3HAa4YCHUAM Xz-KapT IJIA ACCATH Iap CBO60}1HI)IX mapaMeTpoOB TCOPUH. 130 () MPOBEACHO CPAaBHCHUC SKCIICPUMCEHTAJIbHBIX
MaTEpHaIoB IO YIPYIOMY PacCesHUIO AEHTPOoHOB ¢ E¢=14.5 M5B Ha Mumenu B 111 OCHOBHOTO COCTOSHHS C
9KCIIEPHUMEHTAIBHBIMY TaHHBIMHU 13 [1-4].

U3 IpOBEIEHHOTO aHaKM3a ObUIN MOJTyYeHbl 3HAYEHNS PaINyCOB B3aMMOJIEHCTBHS U Pa3MBITOCTH Kpas spa 11B.
YcTaHOBIIEHO, YTO C YBEIHMUYCHUEM SHEPTUM HAJCTAIOIINX ICHTPOHOB, PACTET PasMbBITOCTh «PBIXJIOCTH» SAApa. JTO, B
CBOIO Ouepenb, MOKA3bIBAaCT, YTO HAYMHAIOT BHOCHTH CBOM BKJIAJ B OCHOBHYIO aMIUTUTYIy pacCesHHs NEHTPOHOB
NapIyaJbHBIE BOJIHBI, PACCCHBAIOIIMECS HA HYKIOHAX M HYKJIOHHBIX acCOIMalMAX (SAepHBIX KiacTepax). Takum
o0pa3zoM, AR MOXeT XapaKTepu30BaTh CTENEHb HHTETPAIBHOTO BKJIAAa KIACTEPHBIX COCTOSHHUH SApa B IIOJIHYIO
aMIUIATYAy pacCestHusl.

Jlutepatypa:

1. Fitz W., Jahr R., Santo R. Scattering and pick-up reactions with deuterons on Be, B, C, N and O at 11.8 MeV //
Nuclear Physics, Section A. —1967. — Vol.101. — P.449.

2. Vereshchagin A.N., Korostova I.N., Sokolov L.S., Tokarevskii V.V., Chernov I.P. Investigation of elastic scattering
of 13.6 MeV deuterons on light nuclei // Bull.Russian Academy of Sciences — Physics. — 1969. — VVol.32. — P.573.

3. Dyachkov V.V., Burtebaev N.T., Yushkov A.V. Measuring elastically scattered 18 MeV deuterons and the shape of
nuclei // Bull.Russian Academy of Sciences — Physics. — 2012. — Vol.76. — P. 895.

4. Belyaeva T.L., Goncharov., S.A., Demyanova A.S., Ogloblin A.A., Danilov A.N., Maslov V.A., Sobolev Yu.G.,
Trzaska W., Khlebnikov S.V., Tyurin G.P., Burtebaev N., Janseitov D., Mukhamejanov E. Neutron halos in the
excited states of *2B // Physical Review C. Nuclear Physics. — 2018. — Vol. 98. — P.034602.

MN3YYEHHUE PEJJIKOI'O PACITAJTA Km4 B OKCIIEPUMEHTE NA62 HA SPS B CERN

Kepeibaii /]., baiieapauies [].

Wueruryt sinepusiit pusuku, Anmarsl, Kasaxcras,
OObearHeHHBI MHCTUTYT SIEPHBIX HccienoBanui, lyona, Poccus

OxcriepumeHT NA62, Ha BeiBeneHHOM mydke Cynep-IIpororHoro Cuuxporpona (SPS) B EBponeiickom 1ieHTpe
anepuslx uccienoanuii (CERN), xoropsiii mpeacraBiseT co0oil «kaoHHYIO (paOpuky» BBICOKOM HWHTEHCHBHOCTH
TIOCBSIIIEH H3yYEHHIO yabTpapenkoro pacnana K*—p*nn. OcHOBHas 1eh TAaHHOTO SKCIIEPUMEHTA TTOIYYHUTh PE3YITbTATHI
¢ TOYHOCTH Topsiaka 10%, 9TO MO3BOUT MOATBEPAUTH WM OIPOBEPTHYTH HEKOTOPHIE aclieKThl CTaHIapTHON MOJIEIH.
Taroke OoibIIasi CTATUCTUKH PACIaoB TOJOXKHATENbHBIX KaoHOB 3a 2017 u 2018 roms! mo3BosseT U3y4arb U APyTHE
penkue pacnaibl, OJHUM U3 KOTOpbIX siBisiercs pacnan Kf—p'p'm*n(Km4). Ilocnennuii 3KCIEPUMEHT HO H3yUYCHUIO
JTAaHHOTO pacnaja OblT mpoBeseH B 1965 roxy Ha IMy3bIpBKOBBIX KaMepax, M M3MEpeHHas: BEpOsITHOCTh cocTaBmia Br =
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1. NUCLEAR PHYSICS

IMPOT'PAMMHOE NCITOJIb30BAHUE JAHHBIX ENSDF NNDC B AAJJEPHO-®OU3UYECKHUX
PACYETAX

Ivsiukoe B.B., 3apunosa FO.A, FOwxos A.B., bucenvouesa M.T.

Kazaxckuit HaumoHaNBHBIN yHUBEpCHTET UM. anb-DPapabu, Anmarsl, Kazaxcran
E-mail: slava_kpss@mail.ru

Jis smepHBIX pacdeToB, a TAK)KE PAacueTOB PA3IUIHBIX TEOPUI U CPaBHEHHS C SKCIIEPUMEHTAIBLHBIMU SICPHBIMA
JMAaHHBIMH HEOOXOJWMO HCIOJB30BaTh aKTyalbHBIC UHCICHHBIC 3HAYCHHS MapaMEeTPOB W CBOWCTB saep. [locTosHHO
TIOTIOJTHSTOIIUUACS ¥ OOHOBJISIOMINIACS MEXIyHAPOAHBIH HHTEPHET-PECYpC SIEPHBIX JAaHHBIX CO CBOOOIHBIM IOCTYIIOM
the National Nuclear Data Center (NNDC) [1] B Brookhaven National Laboratory (CILIA) naet Takyto BO3MOXHOCTb.

B macrosimeit pabote mpencraBieHa pa3paboTka aBTOpcKoro mporpammuoe obecneuenue (I10), xortopoe
MO3BOJISIET HCIONB30BaTh (Gopmar ENSDF-¢aitnoB ¢ naHHBIMH B COOCTBCHHBIX alTOPUTMAax JUIi pPAacdyeToB U
MOJICIUpOBaHus  sifepHO-(Gu3nueckux mnporeccoB. Evaluated Nuclear Structure Data File (ENSDF) comepxut
OLIEHEHHYIO SIIEPHYIO CTPYKTYPY H JaHHBIE O pacnaje B popMaTe, KOTOPBIH ObUT BriepBhie pazpaboran W.B. Ewbank u
M.R. Schmorak B 1978 roay. Ha texymuii MomenT 6a3a qanasix ENSDF conepxut nanusie s 3403 nykmuaos [2].
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BO30YXKIIEHUH U raMMa-TIepexo/10B B aBTopckom [10
JUIsl pacuera siICPHBIX peaKLui

Ha pucynke 1 mpencrasieno [10, koTopoe 3arpyskaet crpykrypupoBannbiii ENSDF-¢aiin (*.ens), koHBepTHpYET
€ro ¥ 100aBIIseT JaHHBIC B JIOKANBHYIO 0a3y naHHbIX [3]. JlokanpHas 6a3a saepHbIX JaHHBIX YK€ UCTIONb3YeTCs B APYTUX
pacdeTHbIX nporpamMMmax. HeckosbKo HHTEpECHBIX IPUMEHEHHH, TOMUMO HCCIIEI0BATENLCKUX PAacyeTOB, pa3paboTaHHbIE
ABTOPCKON HAyYHOH TpYyMIIOH, HAMUIH ce0s B KOMITBIOTEPHOM JIA00OPaTOPHOM TpakTukyMme (puc. 2) [4], mabopaTopHOii
pabortsr [5].

Pabota BrimonHeHa B pamkax npoekra MPH AP09258978 ¢unancupyemoro Komurerom Haykn MuHHCTEpCTBA
obpazoBanus u Hayku Pecny6nnku Kazaxcras.

Jlureparypa:
1. National Nuclear Data Center // https://www.nndc.bnl.gov/.

2. Evaluated Nuclear Structure Data File (ENSDF) // https://www.nndc.bnl.gov/ensdf/.

3. Jpsuxos B.B. CnpaBounuk aromusix siiep — NDBR & C (Nuclear Data Base Reviewer & Calculator) //
CBUJIETENILCTBO O FOCYJApPCTBEHHON perucrpanuu aBropckux mpas Ne 344 ot 16 mapta 2012 roga C 0008104.

4. Jlxymarynosa K.H., baumberos @.b., Pamazanos T.C., Komanosa C.K., [IssuxoB B.B., )Korabaes JK.P., Mykymiesa
M.K. KomnbrotepHslit 1a00paTopHbIii mpakTukyM «HekoTopbie npoOieMbl aTOMHOM, SaepHOI GU3NKH U Gu3nKu
KOHJICHCHUPOBAHHOTO COCTOSTHUSY // YueOHO-MeToanueckoe nocooue, Anmatei-Kypuaros, 2010. — 77 c.

5. B.B. Ipsukos, M.T. burensaunesa, A.B. FOmxkoB, F0.A. 3apunosa. Pacuer 103080 Harpy3ku pagroHyKIIHIOB B
opranu3Me 4denoBeka | / CBHIETETECTBO O BHECEHUH CBEACHUH B IOCYIapCTBEHHBIH peecTp MpaB Ha 0OBEKTHI,
oxpansiemble aBTopckuM npaBoM Ne8416 ot 27 despaist 2020 roga. OxpaHHBIH JOKyMeHT (porpaMma st OBM).
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4. RADIATION ECOLOGY AND METHODS OF ANALYSIS

METHOD OF REGISTRATION OF NATURAL TERRESTRIAL RADIONUCLIDES IN THE
SURFACE ATMOSPHERIC LAYER

Bigeldiyeva M.T.", Zaripova Yu.A., Dyachkov V.V., Yushkov A.V.

al-Farabi Kazakh National University, Almaty, Kazakhstan
* E-mail: 83mika@mail.ru

Despite numerous studies of radon emanation, the problem of studying the distributions of radon concentrations
in the surface atmospheric layer of the Earth remains relevant. Temporal variations of radon emanation, studied by
the authors [1-2], showed its strong dynamics of concentration not only from daily and seasonal variations, but also
from other external factors, for example, weather conditions. In addition to temporal distributions, it was also shown
that radon and its decay products are distributed in the surface atmospheric layer of the Earth both depending on the
height inside buildings and over the geological landscape in a complex manner [3]. This led the authors to develop
their own methodology and device [4]. These variations depend not only on tectonic faults in the earth's crust, but also
on the composition, soil porosity, groundwater and other geological properties of the area. Methods for measuring
radon and its decay products, as a rule, are based on measurements of the alpha and beta radioactivity of air, soil or
water. The data obtained at the measurement point show that activity gradients are sometimes very large. As a result,
obtaining reliable values in some cases becomes a difficult task. We carried out measurements of the beta radiation
field of the surface atmospheric layer with a spectrometric unit in the building of the 3rd floor for the period from
October 2018 to June 2021. From the data obtained, it can be seen that the integral values of the spectra of beta
particles during the day fluctuate strongly relative to the daily average. The periods of such fluctuations were at least
2 hours, which undoubtedly must be taken into account when measuring soil samples for the content of beta-
radionuclides in radon decay products (210-Pb). In part, the nature of such fluctuations is the soft electron-photon
component of the secondary cosmic radiation, which must also be taken into account. Daily variations in the beta
radiation field show that during the night, beta radionuclides accumulate, as evidenced by an increased value of beta
activity in the morning hours, and then an exponential decrease occurs.

This research is funded by the Science Committee of the Ministry of Education and Science of the Republic of
Kazakhstan (Grant No. AP09058404).

References:
1. Dyachkov V.V., Zaripova Yu.A., Yushkov A.V., et al. Periodic variations in time of atmospheric radioactive
nanoparticles // Physical sciences and technology. — 2017. — Vol. 4, Ne 1. — P. 20-26.
2. Dyachkov V.V., Zaripova Yu.A., Yushkov A.V., Shakirov A.L., Bigeldiyeva M.T., Dyussebayeva K.S.,
Abramov K.E. Periodic variations in time of atmospheric alpha and beta radioactive nanoparticles // Physical sciences
and technology. — 2019. — Vol. 6, Ne 1. - P. 11-17.
3. Dyachkov V.V., Zaripova Yu.A., Yushkov A.V., Shakirov A.L., Biyasheva Z.M., Bigeldiyeva M.T.,
Dyussebayeva K.S., Abramov K.E. A Study of the Accumulation Factor of the Daughter Products of Radon Decay in
the Surface Layer Using Beta Spectrometry // Physics of Atomic Nuclei. — 81 (10), 2018. — P. 1509 — 1514,
4, Dyachkov V.V., Shakirov A.L., Yushkov A.V., Zaripova Yu.A. Device for registration of terrestrial beta-
radionuclides // Patent No. 4627.— 2019/0606.2 from 01.07.2019.
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4. RADIATION ECOLOGY AND METHODS OF ANALYSIS

the systems soil---soil solution, soil---plants; b) Search and test in certain soil-climatic conditions artificial complexes
and other chemical substances capable to influence on the processes in the system soil---soil solution;

C. Study of vegetation formation: a) study of the sources of radioactive substances migration into plants: 1)
direct radionuclides absorption through the surface of leaves, 2) stems of flower clusters or absorption by plants’ roots
from soil:study of radiosensivity and radioresistance of plants;reveal of changes in composition; study of small dose
chronic radiation influence on plants development; study of peculiarities of post-radiation phytocoenoses
rehabilitation.

2. Organization of experimental research on phytoremedation technology test on the territory of Semipalatinsk
Test Sites: a) selection of species-hyperaccumulators from all basic ecosystems; b) development and test of
agrotechnical means of hyperaccumulators use (sowing, care, provision of over-ground biomass and its transportation
to the places of liquidation or burring ) in different ecosystems of the site territory; 4. Radioecological mapping and
forecasting .Mapping of radioecological indicators is the basis of monitoring, and forecasting is its most important
consequence.

1. Estimation of the density of pollution of the territory by the main technogenic radionuclides: for STS - maps
of meters 1: 100,000, for experimental - experimental sites “Experimental Field”, “Balapan”, “Degelen”, “Telkem”
m. 1:10 000.

2. Mapping the nutrient migration of radionuclides m. 1: 100 000.

3. Mapping of landscape-geochemical indicators of the natural environment and conditions of migration of
radionuclides within the site and the adjacent territory, m. 1: 100,000.

4. Compilation of a set of maps of the state of the environment: hydrogeological, soil, geobotanical in meters
1: 200,000 for the territory of SIPa and m 1:10 000 for the experimental sites "Experimental Field", "Balapan" and
"Degelen”.

SPATIAL DISTRIBUTIONS OF RADON ISOTOPE EMANATION IN THE FOOTHILL ALMATY
REGION OF THE TIEN SHAN

Bigeldiyeva M.T.%", Dyachkov V.V.%, Zherebchevsky V.1.2, Zaripova Yu.A.%, Yushkov A.V.!

lal-Farabi Kazakh National University, Almaty, Kazakhstan
2Saint Petersburg State University, Saint Petersburg, Russia
* E-mail: 83mika@mail.ru

The territory of Kazakhstan is characterized by a complex radiation situation due to the presence of active mine
development of rich deposits of minerals, especially coal, non-ferrous metals and uranium, geological features,
seismically active zones in the south and mountainous areas. Radon and its decay products, which are formed in
radioactive natural chains, have a significant effect on the general background radiation among natural sources of
ionizing radiation. The radionuclides formed during such decays, from the depths of the lithosphere, by coagulation
and further diffusion, enter the surface atmospheric layer. The contribution of radon to the average annual radiation
dose from natural sources is more than 50%. Thus, the problem of studying the distributions of emanations of radon
isotopes in the surface atmospheric layer of the Earth remains relevant, due to the fact that radon isotopes are
concentrated in the human environment and have a direct impact on the health of the population. The natural radiation
background in the regions of Kazakhstan averages 3.1 mSv / year [1]. And the total dose from natural and man-made
sources of radiation on average per person in Kazakhstan is about 4 mSv / year, which is one and a half times higher
than the world average [1]. The study of the spatial distribution of the emanation of radon isotopes in the foothill
Almaty region of the Tien Shan is an urgent task, since tectonic faults and mountain fallows are additional sources of
radiation of radon and its daughter decay products.

Measurements of the spatial distribution of radon isotopes were carried out from April 2021 to June 2021 in
the foothills of the Zailiyskiy Alatau of the Tien Shan in the Almaty region at various altitudes above sea level: from
600 to 2500 meters. They were carried out using electronic radiometric equipment: a radiometer alpha-dosimeter
"RKS-01A-SOLO"; beta dosimeter "RKS-01B-SOLO"; gamma dosimeter "RKS-01G-SOLO"; radiometer of radon
and its daughter decay products "RAMON-02" in field conditions and spectrometric installation "Sputnik™ - in
laboratory (measurements of soil samples). The measurement positions are shown in Figure 1. As a result, a map of
the distribution of radon isotopes was created and an equivalent equilibrium volumetric activity of radon was obtained.
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Kapransi

Figure 1 - Map of measurement points for identification of the spatial distribution of radon isotopes

This research is funded by the Science Committee of the Ministry of Education and Science of the Republic
of Kazakhstan (Grant No. AP09258978).

Reference:
1. Bersimbaev R.1., Bulgakova O. The health effects of radon and uranium on the population of Kazakhstan //
Genes and Environment. —2015. — VVol.37. — Article number: 18.

THE ACCUMULATION OF RADIONUCLIDES IN THE MEADOW ECOSYSTEMS OF THE
SEMIPALATINSK TEST SITE

Plissak R.P.1, Polevik V.V.2, Plissak S.V.!

1RGO Institute of Botany and Phytointroduction KN MES RK, Almaty, Kazakhstan
2 Shakarim State University, Semey, Kazakhstan

As a result of long-term compl ex radioecological and radiobiological studies of the main (zonal, azonal and
intrasonal) ecosystems at the Semipalatinsk Test Site (STS), the most active vertical migration of radionuclides occurs
in hydromorphic ecosystems and in those local areas of the territory that were violated during nuclear . Our research
data from the researchers of the Ukrainian and Belarusian Polesye and the South Ural track etc., in that the intensity
of radionuclide migration depends on the type of soils. In these regions, plant communities in meadow and podzolic
soils have been the subject of research. Studies in the steppe zone, including the STS, were not carried out. Therefore,
intrazonal (meadow) ecosystems with different: 1) hydrogeological regime (degree of moistening: excessively
moistened, drying, stepping and stepped) were identified as objects of our research; 2) mechanical composition (sandy
loamy, light loamy, loamy and heavy loamy); 3) salinization (solonchakous, carbonate); 4) the content of humus and
the thickness of the humus horizon; 5) type and content of radionuclides in meadow soils. Plants absorb only such
nutrients that are readily soluble in water.

To determine the degree of availability of radioactive elements to root systems, data is needed on the nature of
the distribution of radionuclides and undergroung biomass in the soil layer.

Meadow ecosystems are widespread in the valley of the Karabulak stream, in the low mountains of the
"Degelen”. Meadow solonchakous loam and heavy loam soils form in the central part of the valley of the stream.
They are characterized by a high humus content up to 19% and a thick humus horizon up to 61 cm .
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IIpaBuiamMu HauIeXKameii MPOU3BOACTBCHHOM npakTuku (ganee — GMP) ycranaBiauBaroTcs TpeOOBaHUS K
CHCTeME YIMpAaBJCHHUs KAayeCTBOM BCEX MPOU3BOJICTBEHHBIX MPOIIECCOB, B TOM YHUCIC M K BBHIOOPY U OILCHKE
MOCTABIIMKOB MaTEPHAIIOB U YCIIYT, MPSIMO ¥/WJIH KOCBEHHO BJIMSIONINE HA BBIMyCKaeMbIil mpoaykT. [1o pe3yabratam
MPOBEICHHON pabOThI, BBISICHUIOCH, YTO JJIi PECHYOJUKAHCKUX TOCYAapCTBEHHBIX HPEINPHUITANR HMECTCS PST
npoOJIeM U BBITCKAIOIINE U3 HUX PUCKH, CBA3aHHBIC C MPOBCACHUEM ayauTa MOCTABIIUKOB, a UMCHHO, HE YYTCHBI
MpaBUiIa, PEVIAMCHTUPYIOIIME MOPSAOK 3aKylNOK B TOCYAapCTBEHHBIX NpeAnpustusx. Tpebdosanus GMP
MPOTHBOPEYAT TPEOOBAHMSAM TOCYAAPCTBEHHBIX 3aKYIOK Ha 3Tare BbIOOpA, ayauTa (IPOBEPKH), COTIACOBAHUSA U
YTBEPIKIACHHS MTOCTABIIUKOB, YTO SBJISIETCS KPUTHYHBIM JIJIsl CACTEMbI KQueCTBa, U YCIOXKHSET MPOLecC 00eCneYeHuUs
BBIMTYCKa KAYECTBEHHOTO MPOAYKTA.

B nacrosimmii MomeHT B Ka3axcraHe nMeeTcst OrpaHUueHHOCTh B MH(OPMALIMK O COCTOSHHUHU YMPaBJICHUs
npoueccamu npu Baeapernnu OCK Ha NpeanpusITUsSX TOCYJIAPCTBEHHOTO THIIA M OTCYTCTBYIOT UCCICAOBAHUS JUIS
KOMIUTIEKCHOTO U3YYCHUSI 3as1BJICHHOI MPOOIeMBbl.

Takum 00pa3zoM, HEOOXOAMMBI pPa3paboTKa M YTBEPIKACHHE IOMOJHUTEIbHBIX HOPMATHBHO-TPABOBBIX
JIOKYMEHTOB, mo3BoJisttomux BHeApATh PCK mo tpeboBanusm GMP B rocyqapCTBEHHBIX MPEANPUATHIX, C LEIBIO
KOPPEKTHOTO UCIOJIHEHUS BCEX MEPOIPUSATHI MO CUCTEME KauecTBa MPH MPOM3BOJCTBE paauodhapMaIieBTHICCKUX
JICKAPCTBCHHBIX MPEIapaToB.

N3YYEHUE JO30BBIX HATPY30K B BUOJIOTHYECKHNX OBPA3ZIIAX HA ITYYKAX
TAMMA-KBAHTOB MEJJAIIMHCKOI'O IMHEMHOT'O YCKOPUTEJISA ELEKTA AXESSE

Hvsauxos B.B., 3apunosa FO.A., buswesa 3.M., Buzcenvouesa M.T., FOwxos A.B., I'naokux T.M.,
Xamouesa O.X.

Kazaxckuil HarMoHaIbHBIN YHUBEpCUTET M. anb-Dapabu, Anmatsl, Kaszaxcran
E-mail: slava_kpss@mail.ru

WzyueHne peHTreH-UHIYIHPOBAHHBIX MyTaluii reH white CTAHOBUTCSI OJIHUM M3 TJIaBHBIX TE€CT-O00BEKTOB B
M3YYEHUH MPOOJIEMBI TPSIMOTO ¥ 0OPAaTHOTO MyTHPOBAHUS €T0 aJllesei Mo IeHCTBHEM PEHTT€HOBCKOTO H3ITyYEeHHS
[1], a mo3xe mox neiicTBHEM HEHTPOHOB W Y-M3IydeHUs [2] Ha Takux OmooObekTax kak Drosophila melanogaster.
Bouee Toro B HacTosiee BpeMs Apo30(Quiia UCHONB3yeTCsl B KAUeCTBE MOAEIBEHOTO 00BEKTa IIPH N3YyUESHUH BIMSHUS
Pa3IMYHbIX (PAKTOPOB OKPY’KAIOIIEH CPe/ibl, TAKNX KaK BHICOKHE M HU3KHE TEMIEPaTyphl, BKIFOUCHNE B METa00IN3M
AKTUBHOI'O KHCJIOPOJA, OCOOCHHOCTEH MHUTaHUS M CaxapHOro auadeTa Ha JONTOJETHE M IUIOAOBHTOCTH [3-4].
Nzyuenue pasauyHbix MyTanuii Drosophila melanogaster ¢ pasnu4yHbIMH THIIAMH K3JYYCHHH, MOKA3bIBACT, YTO
HCCIIEIOBaHMA B 3TOW 00JacTu SABISIOTCA BeChbMa akTyaldbHBIMH. B paboTe [5] M3y4araock KOJMYECTBO M 4acTOTa
MyTanuii B rene white HHIYIIIPOBaHHBIX Pa3HBIMU JJ03aMH peakTopHbIX HelTpoHoB (E = 0.85 MaB) ¢ no3amu ot 2,5
I'p no 20 I'p, a taxxke y-usnydenueMm °°Co ¢ moszamu jo 60 I'p. B paborax Apyrux aBTOpoB 0OJIydeHHE raMMa-
KBaHTaMM HCCIIETyeMbIX OMOOOBEKTOB B OCHOBHOM OCYIIECTBIseTCS 3Heprusmu 10 3 MaB. B Hacrosmeit pabote
BBITIOJTHEHBI AKCIIEPUMEHTHI 110 U3YUEHHIO MyTalui paJHalliOHHOTO BIMSHUS Ha BO3MOXKHOCTH HOBBIX MOKOJICHHH
Drosophila melanogaster myukamu ramma-kBanToB ¢ 3HeprussMu 10 u 15 MaB. [Ipu 3ToM 10361 00 Ty9IeHUS COCTABIITH
2Tp, 10 I'p u 20 I'p. B kauecTBe HCTOYHUKA FraMMa-KBAHTOB UCIIOJIL30BAJICS AJIEKTPOHHBIH yckopuTens Elekta Axesse
oHKoJyorndeckoro 1eHTpa «CyHnkap» (Anmatsl, Pecrrybmmka Kasaxcran). Meroauka oOmydeHust OMOIOTHYECKHX
00beKTOB OblIa ampoOMpoBaHA HA HM3MEPEHHAX HKCIIEPUMEHTAIBHBIX JIMHEHHBIX K03((UIMEHTOB MNOTJIOMIEHHS
raMMa-KBaHTOB ¢ SHeprueil 6 MaB, nonyueHHBIX Ha JaHHOM JIMHEHHOM yckopurene aist ainemenros B, C, O, S, Fe,
Ba [6].

B pesynbrate mpOBEAEHHBIX SKCHEPUMEHTOB OIPEIENICHBl THUIBI WHAYIMPYEMBIX MYTaIldi, 3aBHCHMOCTH
MYTareHHOTO JeHCTBUSA OT 03Bl M OLICHEHA 3HAYMMOCTh T€HETHIECKUX A(PEKTOB I pa3IMIHBIX SHEPTHHA ramma-
KBAaHTOB. JTO IO3BOJWIO pa3paboTaTe METOAWKY W BBINOJHUTH SKCIEPUMEHTH 10 oOmydeHuro Drosophila
melanogaster U U3y4eHHUs BIHSHHS KECTKOTO TaMMa-U3Iy4deHHS M BOSHUKHOBEHHMS PagHalMOHHBIX 3()dekToB u
MYTaIiii B JaHHOW 00JIACTH YHEPTHH.

PaGora BemmonmHena B pamkax mnpoekra VIPH AP09258978 ¢unancupyemoro Komuterom Hayku
MunucrepcTBa o0pa3zoBaHus U Hayku PecnyOnmkn Kaszaxcran.

Jluteparypa:
[1] Pastink A., Schalet A.P., Vreeken C. et al. The nature of radiation-induced mutations at the white locus of
Drosophila melanogaster // Mutat. Res. 1987. V. 177. P. 101-115.
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Panmanmonnas Ononorus. Pagnoskomnorus, 2019, T. 59, Ne 5, ctp. 453-464.
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W3mepenne mMHEWHBIX KOA(QHUIIMEHTOB MOTJIONIEHHs TaMMa-KBaHTOB Ha myuke yckopurenss ELEKTA AXESSE // 9-
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HNCITOJIB30BAHUE MOHOKPUCTAJIVIMYECKOI'O KPEMHUA: JO3UMETPUYECKOE
COITPOBOJK/IEHUE NTPA HEMTPOH-3AXBATHOM TEPATIMA

Cmonvnurkoe H.B., Anuxun M.H., Jlebedes U.U., Hatimywun A.T"

HaunonaneHe1i uccnenoBarenbckuil ToMCKU MOIUTEXHUUECKUI yHUBEPCUTET, ToMck, Poccust

3a mocneaHue AeCATUICTUS KOJIMYECTBO OOIBHBIX C PaKOBBIMH HOBOOOpazoBaHUsIMU Bo3pociio Ha 20 % [1].
OtpunarenbHas AMHAMHKA CYIIECTBEHHO OTpa3swjiaCh Ha IOWCKE M PEaJM3allMd HOBBIX ITOAXOJO0B K JIEYCHHUIO
3JI0KaYeCTBEHHBIX HOBOOOpPA30BaHWM, CBA3aHHBIX C MPUMEHCHHEM HWOHH3HPYIOMIEro m3ydeHus [2,3] BBHIY
BO3MOKHOCTH CEJICKTHBHOTO BO3ICHCTBHS M pa3pPYIICHUS OIyXOJIEBBIX TKaHEeH 0e3 HaHECCHHUS CyIIEeCTBEHHOTO Bpeaa
3IOPOBBIM TKaHSM.

K akTHBHO pa3BUBAOIIUMCS U IPUMCHSIEMBIM PaIHalliOHHBIM TEPAITHIM OTHOCST:

— UHTpAOTIePAIlHOHHAS JTydeBas TePaIus;

— CHCTEMHas JTy4eBasi Teparus;

— paIMOMMMYHOTEPAIHS;

— BHYTpPEHH:IS JIydeBas Tepanus (Opaxutepanus);

— BHEILHSS JTy4eBasi Teparus;

Kaxxplit 3 OTMEUEHHBIX MOIXO0J0B K JICYEHHIO UMEET CBOM JOCTOMHCTBA M HEAOCTATKH, OJHAKO, B 00LIeM
cinydae, MakcuMmanbHas dS()(EKTHBHOCT, H  0OE30MACHOCTh Tepamuii JOCTHraeTCs 3a CUeT MPOBEIACHHUS
COOTBETCTBYIOIINX H3MEPECHUH BHYTPHOIYXOJEBHIX W BHEIIHWX JO30BBIX HArpy30K OTHOCHUTEIFHO O0JIacTH C
HOBOOOPAa30BaHHUSAMH U 3[OPOBBIX OMOIIOTHIECKUX TKAHEH.

ObecrnieueHne HaUICKANNM JTO3UMETPHUYCCKIM KOHTPOJIEM IOJIPa3yMeBacT OpPTaHHU3ALUI0 OTIEIbHOM
JIETEKTUPYIOMIEH CHCTEMBI, 9YTO TpeOyeT MPUMEHEHHSI COOTBETCTBYIOIINX HAJUICKAIIX HHCTPYMEHTOB (IETEKTOPOB)
JUISL PETHCTPAllii MOHMU3UPYIOMIEro u3inydeHus. [IpuHIMas BO BHUMaHHE, YTO B 3aBUCUMOCTH OT THIIA Jy4EBOU
Tepaluy CyLUIECTBEHHO OTJIMYAIOTCS JIO30BBIC NPEAENbl SKCILIyaTalllH, MTPOIECChl B3aMMOAEHCTBUS HM3IIyYECHUS C
BEIECTBOM, CYIIIECTBYIOT CIIOKHOCTH TIPH PEATH3AIMN YHUBEPCAIBHOM T03MMETPHUECKOM cHcTeMBl [4].

YuuTeiBasg BBICOKHE JO30BBIE HATPY3KHM IPH PaAHAIlMOHHBIX Tepamusx (cBbrme 50 I'p/d), ncmonb3oBaHue
TPaJUIMOHHBIX JJO3UMETPOB, 00ECIICUMBAIOIINX IKCIUTYaTAIHIO B TIOJISIX C MOIIIHOCTHIO 103kl He Ooiee 0,6—1 ['p/4 He
MPE/ICTABISIETCST BO3MOXKHBIM. OCTPO CTOMT BOMNPOC CO3/aHHs NMPHOOPOB, NMPHUIOAHBIX MJsL HCIOJIBb30BAHUS B
MEIUIMHCKHX LEJSX ¢ OONBIINM JHaNa30HOM U3MEPEeHHUH PH COXPaHEHUH TOYHOCTH.

Haubornpiee pacrpocTpaHeHHs B KayecTBE JETEKTOPOB MapaMETPOB IOJICH MOHH3UPYIOMIETO H3ITyYeHUS
MOJYYHITH Ta30HATIOJTHEHHBIE, ITOJTYTIPOBOIHUKOBBIC IETEKTOPEI, B TOM YHCIe, U3 KpeMHus. [IpuHuMast Bo BHUMaHMe
JIOCTOMHCTBA TBEPJIOTEJILHOTO IETEKTOpa, BHIPAXKEHHbIE B MEHBIINX rabapUTHBIX pa3Mepax, 3HaYUTEIbHO Oosee
BBICOKOW 4YBCTBUTEIBHOCTH, OYEBUIHEI IEPCIICKTUBBI PA3BUTHUS MIPHUMEHEHHS TAKUX JETEKTOPOB B JOSUMETPUH MPH
paIuaIMOHHBIX TePaIHsIX.

B ncnonp3yeMbIx cerofHs MOIYIMPOBOTHIKOBEIX JETEKTOPAaX MPUHIIMI JCHCTBHS OCHOBAH HA PETHCTPAINH
M30BITOYHBIX JIEKTPOH-/IBIPOYHBIX HOCHTEIEH 3apsia, 00pa30BaHHBIX B IPOIIECCE HOHU3ALNK B MACCUBE JICTEKTOPA.
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INPUMEHEHUE MEIMIIMUHCKOI'O JMHEMHOTI'O YCKOPUTEJISA ELEKTA AXESSE B
M3YYEHUM COPBIIMOHHBIX CBOMCTB IPUMECEN 1 KO®®UIIMEHTOB MOTJIOIEHUS
CPEJHUX U TAXKEJBIX XUMHWYECKHUX 3JIEMEHTOB

3apunosa FO.A., I'naokux T.M., Bueervoueea M.T., [{vauxos B.B., FOwkoe A.B.

Kazaxckuii HarmoHamsHBIN YHUBepcUTET M. anb-Dapadu, Anmatsl, Kazaxcran
E-mail: ZJ_KazNU@mail.ru

Jus m3ydeHus k03(pPUIIMEHTOB JWHEHHOTO TOTJIOMICHHUS TaMMa-KBAaHTOB B HCCIEIYyEMBIX XUMHYCCKHUX
syeMeHTax. B KauecTBe MCTOYHMKA TaMMa-KBAHTOB HCIIONB30BAJICA 3JIEKTPOHHBIN yckopurens Elekta Axesse
oHKoJorndeckoro Inentpa «CyHkap» (Anmatel, PecnyOnmuka Kazaxcran). DHeprusi ramMma-KBaHTOB B ITy4YKe
cocrasisiia 6 MaB.

Jis uzydeHus k03(h(OUIMCHTOB JIMHEWHOTO TMOTJIONICHUS B HCCICAYSMBIX XUMHYCCKHX DJIEMCHTaX OBLIH
WCIOJIb30BaHbl 00pa3iibl, XAMUYECKHI COCTaB KOTOPHIX MpeIcTaBjeH B Tabmuie 1.

O6pa3is! 66U H3roTOBIEHB! B KanpckoM yHuBepcuteTe (Apabckas Pecy6nuka, Eruner) u npenBaputensHO
npoaHaan3upoBasl B [1]. ['eoMeTpudecku 0Opasifpl MPEeCTaBIAIOT COO0M MUIMHAPEL fuameTpoM 100 MM U BRICOTOM
10 mm. Kakerit oOpaser coctosut u3 20 OIT. OMHAKOBBIX HWIHHIPOB.

Brun mosrydeHs! ko3¢ GUIIEHTOB JIMHEHOTO ToromeHus s s1emeHToB B, C, O, S, Fe, Ba ¢ ygerom nx
KOHIICHTPAITIH, a TAKKE C YIETOM PAa3IMIHOTO MAaCCOBOTO BKIIFOUCHHUS B HCCIIEAyeMbIe 00pa3Ibl mapaduHa, KOTOPBIN
npezncraBisieT coboit CoHaonso.

Takum 00pa3oM, MOJTYYECHHBIE CyMMapHbBIC KO3(QQHUIHUEHTH oclabieHus oOpas3IoB, COACpKAIIUX JIETKHE
XUMHYECKHE IJIEMEHTHl U MPHMECH CPEIHETSDKENBIX M TSDKEIBIX AIIEMEHTOB, MO3BOJAT MOJIYYHTH OoJiee TOYHBIC
JTAaHHBIC 7103 IS pa3pyLICHUS OHKOJIOTHYECKUX 00pa30BaHUil MOTECHIMAIBHBIX MAIIUCHTOB.

Pabora BeimonHeHa B pamkax npoekra WPH AP09058404 ¢unancupyemoro Komurerom Hayku
MunucrepcTBa oOpa3oBanus 1 Hayku PecnyOnnku Kaszaxcran.

Ta6muma 1.
Y4 Symbol i, 9/cm? | Sample 1, ci | Sample 2, ci | Sample 3, ci | Sample 4, ci | Sample 5, ci
5 B 0.138238 0 0.097525 0.097525 0.097525 0.097525
6 C 0.1017 0 0.029258 0.029258 0.029258 0.029258
8 0 0.0555 0 0.034975 0.035279 0.069949 0.070557
16 S 0.012355 0 0 0.017639 0 0.035279
26 Fe 0.003809 0 0.091808 0 0.183617 0
56 Ba 0.000528 0 0 0.0755186 0 0.151037
Pi‘N“"g('” CoHzniz | 0.010885 | 0411937 | 0206022 | 0.206022 | 0.103011 | 0.103011
With n
Paraffin Z UG - 0.003890 0.020693 0.020618 0.0220115 0.021861
Wax i
Without n
Paraffin Z Ui - 0 0.018748 0.0186730 0.0210388 0.020889
Wax i
Jlureparypa:

[1] Tmagkux T.M.. Hacp Axmen Hacp JInab6 . Jpsiuxos B.B.. Ilakupos A.JI.. 3apumnosa 10.A.. FOmkos A.B.
W3mepenne nuHeWHBIX KO3 (UIIMEHTOB MOTJIONIeHHsI TaMMa-KBaHToB Ha mmyuke yckopurenss ELEKTA AXESSE // 9-
as Mexaynaponnas HayuHast KoH(pepeHuuss CAOPDDO-9. CoopHuk Te3ucoB U aoknanoB. 12-14 oxrsadps. 2016.
Anwmarsr. c. 10-11
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