
悪態畷醗欝離籍琵

綴緩轡撥鍵鬱離鸞畿張濃の鰯欝露灘騒聯鸞臨

鸞鰯
鼠

園
圃

縁
鰭

繊
維

闇
囲
圏

圏
圏躍

闘



AVTE’R勅rIO棚L SC肥NTIFTC CONFERENCE

"GLOBAL SCIENCE AND INNOVATIONS 2019: CENTRAL ASIA)〉

告白自主K ASTANA, KAZAKHS7AN MARCH 20I9

O6be抑HeHIIe IOPI岬HqeCKHX皿II B q)OPMe aCCO叩a岬H

くく06叫eHaIII40Ha皿HOeHBI棚(eHHeくくBo6eK〉〉

蕪鮮紅の懸ÅL SC薗配NC旺Å関膨芭NNのVÅ剛のNS創銅製

錆監糊甘酸Å彊Å離Å沙

描闇V Xa圃K鱒a棚K ㌢即跳闘寸3親筆湖OeJ踊

言く〇時e撃e珊瑚

※朔軸A薗“薗班

難Å甘握離脱Å.児童畳

V棚e期y輔弼朋0組ay珊〇回やaKT珊eCKO競

K〇両)e即興鵬

〈縮虹の酸ÅL S銅盤NC配ÅN膨盈NN⑱VA朋のNS鋪且鋭

鯨配関甘酸Å壇Å離Å〉〉

V TOM

ACTAHA - 2019

霊鰯鰍麟馨燵髪※翳襲繋※顕頚鬱鬱1



INZERM 7TOML SCIENTTHC CONF互RENCE

WGLOBAL SCIENCE AND INNOVÅTIONS 2019: CENTRAL ASIA)〉

AST4M, KAZAKHST4朽MARCH 2019

y月K378

BBK 74.58

C54

Me刈yHaPO凪Ha組PeHaK叩OHHa兄KO皿erHH:

X・B. MacJIOB, E. EⅢiM, E. A6HeB (Ka3aXCTaH), JIro J事MHH (KKTaゆ,

E.几CTbItIeBa, TT. BopI4COB (Pocc鵬I)

C54

くくGLOBAL SCIENCE AND INNOVATIONS 2019: CENTRAL ASIA〉〉

aTTbI V XaJII)II(ap. fb皿-TeX. KOHかMaTePHaJI月apbI (V TOM)/弛PaCT.: E. EⅢiM,

E. A6HeB T.6.- AcTaHa, 2019 - 363 6.

ISBN 978-601-341-108-8

くくGLOBAL SCIENCE AND INNOVATIONS 2019: CENTRAL ASIA〉〉

aTTE,I V XaJIbIKapaJII)II( fI)IJII)IMH-TeXipI46e品K KOHd)ePeHIII4jI MaTePHaJIHaPbI

氷HHaI‘I)IHa K,a3aI(CTaH, Pece疏, BeJIOPyC, yKPaHHa, KI,IPfbI3CTaH, e36eKCTaH,

T弧iKCTaH, MoHfOJI朋XOfapbI OI{y OPHH凪aPbI MeH FbIJII)IMH MeKeMeJIeP珊

I(I)I3MeTKePJIePI MeH YCTaeHaPI)I, MarHCTPaHTTapbI, CTyJIeHTTePI X9He MeKTeⅡ

M準aJIiM捕PiHiII 6a畑朋MaJIapbI eHri3iJIAi. XHHaI(TbIII MaTePHaJIHapH XOI`aPbI OI(y

OPHbIHHaPbI MeH fbIJII,IMH MeKeMeJIePHe「i KbI3MeTKePJIePre’ OI(HTyIIIHJIapfa,

MeKTeⅡ　鵜He KOJIJIe跡　M準aJIiM朋PIHe’ MarI4CTPaHTTap MeH CTy捕HTTePre

aPHaJIFaH.

V Me湖yHaPO月H期　HaytIHO-ⅡPaKTHqeCKa兄∴∴KOH中epeHI岬jI　くくGLOBAL

SCIENCE AND IENOVATIONS 20 1 9‥ CENTRAL ASIA〉〉, BKJIrotIaIOT HOKJIa距I

yTIeHI)IX, CTy揮HTOB, MarHCTPaHTOB H ytIHTeJIe玩IIIKOJI H3　Pa3HHX CTPaH

(Ka3aXCTaH, Pocc朋, BeJIOPyCCHjI, yKPaHHa, KI,IPrbI3CTaH, y36eKI4CTaH,

Ta出釈I4KHCTaH, MoHrO皿jI). MaTePHaJIbI C6opHHKa 6yHyT HHTePeCHI,I HayqHHM

COTPy耳HHKaM, IIPeIIO凪aBaTeJHM, ytIHTeJIjIM CPeHHHX HIKOJI, KOJIJIeH氷e王ら

MarHCTPaHTaM, CTyZIeHTaM yqe6HI)IX H HayqHbIX ytIPe糊eHI亮i:

y月K 378

BBK 74.58

◎ O関田B小OpMe aCCO叩a叩Ⅲ

くくO6叫eHaI叩OHaJIbHOe HBII氷eHIIe (Bo6eK》, 2019

ISBN 978-601-34l-108-8

馨謙譲饗鬱餐鞭襲襲鬱鬱鬱鬱鬱饗鬱饗　2



IN7EAV4 rIO硯L SC[ENHHC CONFERENCE

“GLOBAL SCIENCE AND INNOVATIONS 2019: CENTRAL ASIA"

AST4M, KAZAKHS7T4朽MARCH 20I9

〆ら“メ人定かくく∩弛-メ心メ晒す仰人的γ冊一埴′胴-も頭上波高の/基因メ粗筋ベル鰯そこし一級魚で- (強者脚か棚‰尉洞- -く人蹄,〈高時堀短く、両肘e′(・暇競肌{沢繁くノ柾庇鍬爆飾れメ駅員轍綿加、観墳蜘こノ〕つ胸筋融輝く爛賄う軸搬鰯細湖

1 ・　A.B. JIyKHH. KHTa鵜K踊「JIO6aJII)HblH rIPOeKT胴EBPa3脚: IIOCTaHOBKa 3a脚H:

aHaJ咽THHeCK踊即KJIaA / ueHTP PI3ytIeHHjI∴KPH3HCHO「O O6叫eCTBa・ - M∴HaytIHbI洗KCIIePT,

2016.葛130c.

2.　BocTOHHb涌∴Ka3aXCTaH: 「eO「Pa函qecKa月∴∴3HI岬KJ]OIle胴/ rIOJ] Pe几A.B.

E「opHHO疏- yCTb-KaMeHO「OPCK:皿,I「bIC IIoJImPa句, 2014. - 360 c.

3.　mbIfbIC Ka3aI(CTaH O6皿ICTbII( MeC皿XaTbIHI,Irl CeCCHjI IHeⅢiMi. I皿IFI,IC

Ka3aI{CTaH O6皿CI)IHbIrI ayMaI(TaPI,IH　朋MbITy肘II　201l-2015　粘I朋aPfa aP脚faH

6a叩aPJIaMaCb【: 201 3 xI)I朋bIH l l meⅢOKCaH月afb]∴Ni 1 7/1 98-V.

4・　くくI(a3aI{CTaH〉〉 YJmbI尽3H叩KJIOIle胴CbI/Bac peq. B. A肘aH.一A間aTbI:くくKa3aI(

3H叩KJIOne足蹴CI)IHbI櫨〉〉 Bac pe凸aI(II朋CI,I, 20 1 3.-720 6eT.

5・　E「opHHa A.B.’ JIo「HHOBCKafl A.H・ 「eO「Pad亘ecKI4e aCneI{TbI Pa3BHT助

PeKPea岬川TyPH3Ma B BocTOqHOM Ka3aXCTaHe. OIII)IT H IIPaKTHI(a: MOHO「Pa中fl. - yCTb-

KaMeHO「OPCK:皿bI「blC HoJII4「Paむ2016. - 279 c.

yⅡK 615.849.12

PACtIETHA兄OIIEHKA PA偶HAI岬OHHHX CBO班CTB

9JIEKTPOH3 OJI縞IIHOHHHX MATEPHAJIOB

A.M. BypKIIT6aeB) H・K. Kapa6aJIa) A.M. XoJIMaXaII

MarHCTPaHTbI EBPa3繭cKOrO TeXHOJIOrmeCKO「O yHHBePCHTeTa,

「. AJIMaTbI, Ka3aXCTaH

HayqHI)I疏pyKOBO抑TeJIb - E. AMaHKyJIOB

据BeCTHO, tITO PaCLIeTHafl OIreHKa Pa抑a叩OHHI)IX CBOfroTB (pa珊a叩OHHafl CTO泳ocTI,,

KO坤dyIII4eHTbI OCJra6neH朋nPOHHKar叫e「O H3JIytIeH朋) 「oMO「eHHO「O MaTePHaJIa卿姉で。月

OTHOCHTeJlbHO HeCJIO氷HO疏3aJIaqe疏[l].

O即aKO rIPH∴KOHCTPyI4POBaHHI4帥eKTPOH3OJIjI叩OHHO「O MaTePI4aJIa, Pa6oTar叫e「O IIO凪

BO3蝉cTBHeM HOHH3IIPyrO叫e「O H3HyHeH朋, TPe6yIorCj上∴KOMnO3叩HOHHbIe MaTePHa皿

「eTePO「eHHOri cTPyKTyPb一う　COCTO別田He H3 XI4MHtIeCKI4X班eMeHTOB H∴HX COe朋HeH踊c

Pa3JIIl|lHbIM aTOMHbIM BeCOM. K TaKHM MaTePHaJIaM OTHOCjFTC描nOJII4KPHCTaJIJI胴eCKI4e CPe脚,

II CJIOIICTbIe CHCTeMb看, H MHO「OKOMIIOHeHTHbIe CTOXaCTHqeCI{He CMeCH (KO叩a BCe KOMrIOHeHTbI

CMeCH PaBHOIIPaBHbI)’H MaTPI4qHbIe CMeCH (KO叩a B MaTeP脚e BbI脚鵜TCfl OCHOBa - MaTP叩a,

a BCe OCTaJlbHE>Ie KOMIIOHeHTbI CqI4TaIOTCjI B肌roqeH朗MH, H Cro朋MO氷HO OTHeCTH O抑OPO凪HbIe

MaTePHaJlbl C IlyCTOTaMH).

3auI4THbIe OT IIPOHI4Kar叫HX I43叩eH踊cBO疏cTBa aneKTPOH3OJI叫I4OHHbIX IIO皿MePHbIX

MaTePI4aJIOB‘ HaIIO皿eHHbIX朋CnePCHI)IMIl∴tIaCT叩aMH 3aBHC肌OT CTPyKTyPHOjZ op「aHH3a叩H

KOMnO3HTa (小vpMbI H PaCI10JIO鵜HHjI BKJIroqeH踊H∴ HX O6ueMHO「O CO捕P淵H朋, a胴

CJIOHCTOrO MaTePHaJIa鵜OT TOJI叫HHb=IOBePXHOCTe疏pa3捕Jra), a TaK氷e OT XHMHqeCKO「O

COCTaBa MaTePHaJIOB申a3 H CJIOeB.

O叫eHKa Pa抑auI4OHHO-3aurI4THbIX CBOfroTB MaTePHaJIOB nPOH3BO抑TCfl C yTIeTOM BHHa H

anep「踊I13HyLIeH揃, XaPaI{TePa IIPOueCCOB B3a踊OAe#cTBH兄∴IIX C MaTePHaJlaMH∴I4 3aKOHOB

rIO「JIO叫eH棚B HHX‘ a TaK氷e TPe6yeMO産cTeIleHH OCJra6JIeH朋H3JIyHeH商.

ueJlbIO HaCTO叫efi pa6oTbl卿neTC月　PaCqeT XaPaKTeP鵬T蝶OCJIa6JIeH朋∴「aMMa-

113J]y甘eH朋　C Pa3皿qHO疏　Ha閏JlbHOii∴∴3HeP「He疏　B AI4CnePCHO-HaIIO皿eHHbIX

訓el(TPO1430朋u‘I4OHHbIX I10皿MePHbIX MaTeP据肌aX.
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如月TeOPeTH|IeCKO「O I43yHeH朋∴H PaCqeTHOiZ oIIeHKH IIPOIIeCCOB B3aI4MOHeHcTB朋∴I4

PaCHPOCTPaHeH朋　rIPOHHKaIO叫e「O HOHH3HPyr叩e「O I43JIytIeHHjI B　3aBKCHMOCTH OT

KO3d)dy叩eHTOB OCJra6neH朋∴∴∴HCXO胆IX KOMrIOHeHTOB H∴∴∴I4X KOHpeHTPa叩OHHbIX

XaPaKTePI4CT聴aBTOPaMH Pa3Pa6oTaHa PaC甘eTHafl KOMnbIOTePHafl nPO「PaMMa Gamma Faktor.

HaHHaf=IPO「PaMMa TIO3BOJIjIeT OnPe捕JIHTも　3a叫nTHI)Ie OT IIPOHMKaI〇四X HOHI43I4Pyro]叫HX

113Hy|IeH踊cBOfroTBa 9JleKTPOH3OJl叫HOHHbIX nO皿MePHI)IX MaTeP脚OBB unarIa3OHe 3HeP「繭

「aMMa-KBaHTOB OT O’OI HO 100 M3B H PeanH3yeT BbIqHCJreHHf=IO 3aPaHee 3aHaHHO疏MeTO凪I4Ke

C B叩、atIeii KOHetIHO「O Pe3yJIbTaTa・

Mo月e皿POBaHI4e MHO「O申3HbIX CTPyKTyP, nPOLleCCbI B3aI4MO月面oTBHj廿aMMa_I{BaHTOB C

Pa3皿IHO疏HaqaJIbHO疏3HePI`Ke弟c MHO「OI{OMIIOHeHTHI,IMH MaTeP脚aMH∴H PaCqeTI,I HX

Pa卿auIIOHH○○3a叫HTHbIX CBO疏cTB OT 「aMMa-M3JIyqeHHjI PeaJIH3OBaHI)I C rIOMO叫I)IO MeTO抑

MoHTe-KapJ10 [2].

B I{aqeCTBe O6もeKTa I4CCHeJIOBaHHj1 6b皿BI)萱6paHbI HaIIO皿eHHbIe nOPOⅢKaMH 6ap朋Ba,

}KeJle3a Fe H CBHHua Pb掴X X肋間eCKHMH COe朋HeHHjIMH MO脚H nO皿MePHbIX KOMⅡO3I4TOB C

Pa3HI)IM CO捕PXaHHeM朋CIlePCHO前句a3b=IO MaCCe, COCTaBy H MaTP胴HbIM XaPaKTePOM

PaCIIPe月eJleHHjI L]aCTHu HaIIOJⅢMTeJIfl B O6t,eMe 3nOKC瑚HO「O J叩aHOBO「O HO皿MePa Ha OCHOBe

CM〇月bl 〇月-20.

CHa脚a 6bI皿PaCCtmTaHbI Pa朋aI叩OHHbIe XaPaKTePHCTHKH l皿CTO疏rIOJIHMePHO疏

MaTP叫b=4鵬rIOJlb3yeMblX rmCTbIX HarIOJIHHTeJle乱HoJIyqeHHbIe Pe3y皿TaTb川PHBeJ]eHbI Ha

PHCyHKaX l (a, 6) H 2 (a, 6)・ B Ka糊OM CHyqae PaCCMaTPHBaJIOCb 10 TbIC外題∴HCTOP脱

3JIeMeHTaPHbIe CeLIeH棚B3aHMOAe#cTB朗「aMMa-KBaHTOB 6pa皿Cb H3 CnPaBOqHHKa [3].

3.50E-02 3.00E-02 �N州o　　　　　　　　　　　　一一0,5間eV 

一」喜-1MeV 

2.50E-02 �一一嘉一3　MeV 

2.00E-02 �-」エー7hIeV 

:∴ 5・00E-03「 i �葛〇台"--10MeV 

1　　l・5　　　2　　　2・5　　　3　　　3・5　　　4　　　4.5　　　5 

(a)　　　　　　　　Ⅹ,握Ⅱ. 
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(6)　　　　　　　E, MうB

PIICyHOK l - 3aB踊MOCTb OTHOCHTe皿HO「O HI4C几a nO「JIO叫eHHI,IX dyoTOHOB OT TOJI叩HbI

rIO皿MePa Ha OCHOBe 3H-20 (B即HHaX CBO6o囲O「O nPO6e「a) npI4 Pa3皿qHO玩HatIaJlbHO首

班ep「胴EYγ-KBaHTOB (a) H nPH Pa3JI胴HO玩TO田町He X (6)

Ⅹ,几C.Ⅱ.
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(6) Ⅹ,凡C.Ⅲ.

PI4CyHOK 2 - 3aBHC踊OCTb OTHOCHTeJThHO「O tⅢCJIa nO「JIO叫eHHbIX dyTOHOB OT TO皿岬HI,I X (B

即HHaX CBO6o皿O「O nPO6e「a) qHCTbIX Be叫eCTB, IIPI4 Eγこl,25 M3B (a) H IIPH E = 0,525 M3B

(6)

KaK B埋HO H3 IIPHBeJ]eHHbIX PHCyHKOB, 3a叫I4THbIe CBO疏cTBa MaTePHaJIa OT 「aMMa-

M3Jly|leH朋nPH O抑HaKOBOffi TO皿岬He MaTeP脚a 3aBI4C肌B OCHOBHOM OT aTOMH○○O HOMePa H

KOHueHTPau踊xHM胴eCKHX叩eMeHTOB B MaTePHaJle.

C ueJlbro IIOJlyHeHI硯∴∴凪eⅢeBbIX MaTePHaJIOB, CIIOCO6HbIX yCⅡeⅢHO　3aMeH租b

MeTaJIJlⅢeCKI4e 3I(PaHHPyro叫4e KOHCTPyK叩,IH J叩3aI叩TbI OT aneKTPOMa「HKTHbIX H3JIytIeH滴H

OIITI4M鵬aI叩H KOmIeHTPa叩OHHO「O COCTaBa I(OMnO3HTOB rIO MaKCHMyMy KO坤軸叩eHTa

OCJla6neH埠6bl皿IIPOBeHeHbI PaCqeTbI胴MO脚e疏IIOJII4MePHbIX CTPyKTyP Ha OCHOBe 3牡20,

HanOJIHeHHb書X B Pa3皿t]HI)IX COqeTaHHjIX MeTaJ]皿裡eCKHM nOPOⅢKOM. Pe3yJIbTaTbI

TeOPeTHLIeCKIイX I4CCJIe)IOBaHH疏 nPe月CTaBJIeHbI Ha PHCyHKaX 3- 5.

-十3口20 -O,1, Pb- 0,9 MaCC|1aCT.

$　3口20-0,2, Pb-0,8 MaCC.1JaCT.

〇〇・一3口20 - 0,3, Pb - 0,7 MaCC.HaCT

-i}- 3A2O - 0,4, Pb - 0,6 MaCC.11aCT

一一◆一一3凧20 - O,5, Pb - 0,5 MaCC.11aCT.

〇〇台・○○3口20 - O,7, Pb - 0,3 MaCC.|laCT.

-う+○○3凧20 - 0,9, Pb - 0,1 MaCC.11aCT.

1　　　　　　　　　　　　　2　　　　　　　　　　　　　　3

Ⅹ, H.C.Ⅱ.

PIICyHOI{ 3 - 3aBHCHMOCTもKO3q)叫叫I4eHTa IIO「JIO叫eH朋OT TO皿II4Hも- MaTePI4aJIa nPH

Pa3JII祖HOM CO朋P氷aH脚3H-20 H CBKHIIa Pb, Eγ二3 M3B

18与
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Ⅹ,凡C.Ⅱ.

PI4CyHOK 4 - 3aBI4CI4MOCTb KO9中軸叩eHTa nO「JIO叫eH朋OT TOJI叫rIHI,I MaTePHaJIa: JA-2∪,

HaIIO皿eHHOii Pb-0’1;Fe-0,l I4 Ba-0,4 (B MaCC.可IIPH Pa3J脚IHO疏Ey.

Ⅹ,几C.Ⅱ.

HaIIO皿eHHajI Pb-0’2; Fe-0,2; Ba-0,2 (B MaCC. q.) IIPH Pa3JI肝IHO疏HaqaJII,HO蛤HeP重りセ【 「aMMa-

KaK B瑚HO I43 rIPe即TaBJreHHbIX PHCyHI(OB・ KO3d)中間eHT OCJIa6JIeHHjI 「aMMa-H3HytIeHMjI

B訓eKTPOH3OJlf叫HOHHbIX HO皿MePaX, HanO皿eHHbIX qaCTHIIaMH MeTanJIOB HP玖∴3HeP「HjIX

「aMMa-脚y|leH朋即3 M3B IIOBb皿aeTCjI Cy叫eCTBeHHO IIO CPaBHeHI4IO C O6pa3I]OM qHCTO「O

no皿MePa. HarIO皿eHI4e nO皿MePHO疏MaTP叩bI T嫌e皿MH MeTaJIJIaMH B HX Pa3JI朋HO坑

KOM6HHa叫I肌用OHIIeHTPa叩H I103BOJIjIroT B皿POKOM朋aⅡacoHe 3HeP「融「aMMa-H3nyqe醐

Pe「yJIHPOBaTb 3a叫HTHbIe CBO疏cTBa 3JIeI(TPOI43OJIHI叩OHHO「O MaTePHaJIa H IIOJIyHaTb MaTePHaJII)I

C 3aPaHee 3a朋HHblMH XaPaKTePHCTHKaMH IIO OCJIa JleHHIO HPOHHKaIO叫HX 「aMMa-KBaHTOB.

MoAeJIHPOBaHHe IIPO叫eCCOB B3aHMOAeHcTB朋一I朋yqeH踊co cpeAO# H IIPOBeHeHHe

PaCLIeTOB IIO3BOJlflIOT y月aJII4Tb Cy叫eCTBy工O叫ee IIPaKTI4qeCKOe I]PeII肌CTBI4e, CBneaHHOe C

IIOCTaHOBKOH即po「ocTO叫HX 9I{CnePHMeHTOB H CO3AaeT yCJIOBHj]胴nPO「HO3HPOBaHHjI

IIOBe凪eHHj] CO3HaBaeMI)IX MaTePHaJIOB B nOJIjIX HOHK3HPyIO叫HX H3JIytIeH繭.
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