MepeliTh Ha cTpaHuLy C NosHOI Bepcueli»

XypHan «Computational nanotechnology»
(BblumMcanTeNbHbIE HAHOTEXHOOTNN)

ISSN 2313-223X

HayuHblli  peueHsupyembli  KypHan «Computational
nanotechnology» ny6/auKyeT aBTopcKkMe maTtepuansl no cne-
Ayowmnm 6a308bIM CreunanbHOCTAM:

01.00.00 — ®u3nko-maTemaTM4eCcKMe HayKHK,
05.00.00 — TexHUYECKME HayKy,

HayuyHoe uuTupoBaHMe KypHana:

ypHan Bxogut B Russian Science Index, Bce BbINyCKK Kyp-
Hana npeacTaBieHbl B OTKPbITOM AocTyne B 6ase HayyHoM
nepuoaukn Poccuiickoro UHaekca HayyHoro UntuposaHua
elibrary.ru, Math-Net.ru, Ha caiite U3pgaTenbckoro goma tOp-
BAK www.urvak.ru, UlrichsWeb, WBWUC - anctpubbiotop
amepuKaHCKoM KomnaHuum «East View Information Services,
Inc» B Poccum u CHI, DneKTpoHHbIX bubavotekax: Mybrary,
JaHb, Ibooks.ru, Cyberleninka.

KoHuenuua ypHana:

KypHan nocesaweH BOMpocam HAHOTEXHO/IOMUI, BO3HU-
KaloLWMM B Pas/IMYHbIX TEOPETUYECKUX U MPAKTUYECKUX Ha-
YYHbIX pa3paboTkax. Mcnonb3oBaHMe maTemMaTUYEeCcKUX Mo-
Oeneit N BbIYUCIUTENbHBIX MALUMH CTAHOBMTCA YacTblo Tex-
HOJIOTMYECKOro NpoLecca Co3haHUA CUCTEM Ha MOJIEKYNAp-
HOM ypOBHe. B )XypHane TaKXe paccmaTpuBaloTCA MHOro-
MacwTabHble BbIYMCAUTENbHbIE MOAENW, oOnpeaenawowme
ycnex MmoAennpoBaHNa HaAHOCUCTEM.

FnaBHbI pegakTop, AUP. NO MAPKETUHTY, KaHA,. pus-mat
HayK — ficTpeboBa EneHa BnagumuposHa

Bepctka HOpacosa O.

[Ou3aiid 0610k MeaHos O.

Aapec pepakuuu:

115419, r. MockBa, yn. [JoHcKas, 4.15

Aapec gna KoppecnoHAEHUUK:

119607, r. Mocksa, yn. PameHkn, 21-282.

TenedoH pepakumm: 8-495-932-47-09, 8-916-393-18-27
E-Mail: cn@urvak.ru

http://www.urvak.ru

M3paHune 3apernctpuposaHo B ®epepansHoi cy»kbe no Haa-
30py B cdhepe cBA3N, NUHPOPMALMOHHBIX TEXHONOTMIN U MACCO-
BbIX KOMMYHMKaUmii (PockomHaasop). CBUAETENbCTBO O perun-
ctpaummn CMU:

M NedC77-58561 ot 14.07.2014

Yupeautens )KypHana: «Mspatenscknin gom «HOp-BAK»
YypHan pacnpocTpaHaeTca TONbKO N0 NOANUCKe.

MHpeKkc no Katanory areHTctBa «Pocnevatb»: 70854
«Computational nanotechnology».

LieHa goroBopHas.

MypHan evinyckaemca npu y4acmuu: gpakynbmema Boeryuc-
AumensbHol mamemamuKku u KubepHemuku MIY um. M.B.
JlomoHocoea, Mucmumyma mamepuanoeedeHusa XHL| []BO
PAH.

MoanucaHo K neuyatn 28.03.2017. dopmat 60x84 1/8. MeuaTb
odceTHan. bymara opcetHaa Nel. Meu. n. 16 Tupark 500 3K3.
(1 3aBopg, 140 3K3.)

MNepuogmyHocTb — 4 pasa B roga,

OtneyataHo B Tunorpapum TUPAKU.RU .

Ten. (495) 585-08-95

MockBa,

Journal «Computational Nanotechnology»

ISSN 2313-223X

The journal reviews the most important problems dealing
with  theory, modeling, design and simulations of
nanostructured materials and of the fascinating new
developments and interdisciplinary nanodevices, quantum
computing, computational chemistry, physics and biology,
nanomechanics, nanomachines, nanoelectronics,
nanoprocesses, nanomagnetism, nano-optics, nanomedicines,
nanobiotechnology, etc. This journal provides the survey
activities in the whole field presented by scientists working in
different subject areas of science, engineering and medicine.

The articles are written by scientists working on master’s
and doctor’s theses.

All articles are reviewed by the members of the editorial
board and other top-level academic lawyers.

MepeiTn Ha cTpaHuLy C NOSHON BepCcUueins



http://www.urvak.ru/
mailto:cn@urvak.ru
http://www.urvak.ru/
https://rucont.ru/efd/550046
https://rucont.ru/efd/550046

MepeliTh Ha cTpaHuLy C NosHOI Bepcueli»

MNpeacepatens pesakLMOHHON KONNErK KypHana:

MNonoB AnekcaHap MwuxaiinoBuy — AOKTOp $U3.-MaT. Hayk,
npodeccop MIY nm. M.B. JlIomoHOCOBa, AeACTBUTE/IbHBIN YEH
PAEH no otgeneHuto «lpuKknagHaa matematuka w ynpasne-
HWey, uneH AmepuKaHcKoro Pusmnyeckoro obuiectsa

PepaKuMoHHanA Konnerna xxypHana:

AHppees Banepuit dunnnnosuy — AOKTOp $M3.-MaT. Hayk,
CTapLUMI Hay4YHbI COTPYAHUK MHCTUTYTa Nnpobnem 6e3onacHo-

ro pa3BUTUA aTOMHOM 3HepreTuku Poccuiickoin Akagemmm Hayk

BecryruH AnekcaHap PoanbgoBu4 — OOKTOP TEXHUYECKMUX
HayK, aekaH CaHKT-TMeTepbyprcKoro rocyjapcTBEHHOMO YHUBEP-
cUTeTa a3POKOCMUYECKOrO MNPUBOPOCTPOEHMA, 3aBeaytowmii
Kadenpoit MUKpO- M HAHOTEXHONIOTUIA A3POKOCMMUYECKOTO

npubopocTpoeHun

[HectpoBckuit KOpmit Hkonaesny — AOKTOP PU3.-maT. Hayk,
npodeccop, akagemuk PAEH, Beaywmii HayyHbI COTPYAHUK
HaumoHanbHoro Wccneposatensckoro ueHTpa «KypyaToBcKuiA
WUHCTUTYT» (MIHCTUTYT apepHoro cuHTesa), naypeat locyaapct-
BeHHoW npemun CCCP (1981), naypeaT J/IOMOHOCOBCKOW npe-
mun MTY I-oih ctenenn (1976), naypeaT KypyaToBCKON npemumn
PHL, «KypyaToBCKuit UHCTUTYT» (2001)

Enusapos leopruit CepreeBuy — JOKTOP TEXHUYECKMX HayK,
aupekTop OrYN HUM «KBaHT», naypeat JIeHUHCKOW npemum

3aBogMHCKUA Buktop MpuropbeBud — AOKTOp ¢u3.-maT. Ha-
YK, npodeccop, anpekTop UHCTUTYTa MaTepuanoseseHns Xa-
6apOoBCKOro Hay4yHoro LeHTpa [anbHEBOCTOYHOIrO OTAENeHUA
Poccuiickot Akapemum Hayk

Kpyk EBreHunit ABpamoBuY — JIOKTOP TEXHUYECKMX HayK, Npo-
deccop, naypeat npemun npasuTensctBa CaHkT-lMeTepbypra,
3acnyKeHHbIN fdeATenb Hayku PP, aupektop WHCTUTYTA WH-
HOPMaLMOHHbIX CUCTEM U 3awmTbl nHdopmaumm (CM6IYAN)

NeBuH Bnagumup KOHCTaHTUHOBUY — AeNCTBUTE/bHBIN YeH
PAH, uneH Biopo OTaeneHus HaHOTEXHOMOMUIM U MHPOpPMaLU-
OHHbIX TexHosnorMin PAH, AOKTOpP TeXHUYEeCcKUX HayK, npodec-
cop, HayuHbli pykoBoguTens PryNn HUW «KeaHT», naypeaT
JleHnHcKoM npemum 1 FocyaapcTBeHHOM npemmm

HukoHoB Bnagumup Me6oBuUY — LOKTOP TEXHUYECKUX HayK,
yneH npesmamyma PAEH, HapoaHbIi xyaoXKHUK Poccnmn

CyetnH Hukonaii BnagucnaBosuy — JOKTOp ¢M3.-MaT. Hayk,
npodeccop, AMPEKTOp No HayKke u uccneposaHnam UT knactep
doHpa «CKoKoBO»

Yy6paeBa J/iugmua WUropeBHa — uneH-KoppecnoHaeHT PAH,
[OKTOP TEXHUYECKMX HayK, 3aB. Kadpeapol «MHPopMaLMOHHbIe
TEXHONOMUW B 3/NEKTPOMEXaHWKe WU poboToTexHuKe» CaHKT-
MeTepbyprcKoro rocyAapcTBEHHOrO YHUBEPCUTETA a3POKOCMU-
yeckoro npubopoctpoenusa (MYAM), ampektop HUU nMHHOBaLM-
OHHbIX TEXHONOTUIA B INEKTPOMEXAHUKE W I/1EKTPOIHEpPreTUKe
rYAN

®etncos Bnagumunp AHppeeBuY — JOKTOP TEXHUYECKUX Ha-
YK, npodeccop, ANPEKTOP MHCTUTYTa a3POKOCMUYECKMUX Npubo-
poB u cuctem YA, 3aB. Kadenpol CUCTEMHONO aHanM3a u
nornctmkm YA, Hay4yHbI KOHCY/NIbTaHT KOMMUTETa MO TpaHC-
nopty accoumnaummn Ceepo-3anagHbix cyobekToB PP n 3akoHo-
natenbHoro cobpanua CaHkT-Metepbypra, [encTBuUTeNbHbIN
uyneH MexayHapogHol akagemun uHpopmaTu3auum, AOKTOP
ByfanewTcKoro TeXHMYeCKoro YHMBepcuTeTa, AOKTOP TeXHUYe-
CKux HayK AH BeHrpumn

LWimenes Anekceir BopucoBuy — KaHaMZaT ¢U3.-maT. Hayk,
C.H.c. MIY BMK UcnonHUTeNbHbIA AUPEKTOP rPynnbl KOMNAHUM
PCK (Poccuitickme cynepKkomnbioTepbl)

Chairman of an editorial board:

Popov Alexander M. - the Doctor of Science in Physics and
Mathematics, professor of the Lomonosov Moscow State
University, the full member of the Russian Academy of Natural
Sciences on department «Applied mathematics and
management», the member of the American Physical society

Editorial board:

Andreyev Valery F. — the Doctor of Science in Physics and
Mathematics, senior research associate of Institute of problems
of safe development of nuclear power of the Russian Academy
of Sciences

Bestugin Alexander R. - the Doctor of Science in Engineering,
the dean of St. Petersburg State University of Aerospace
Instrumentation, to the Head of the department Mikro- and
nanotechnologies of space instrument making

Dnestrovsky Yury N. - the Doctor of Science in Physics and
Mathematics, professor, academician of the Russian Academy
of Natural Sciences, leading researcher of the National Research
center «Kurchatov Institute» (Institute of nuclear synthesis)

Yelizarov Georgy S. — the Doctor of Science in Engineering,
the director of Federal State Unitary Enterprise Scientific
Research Institute «Kvant»

Zavodinsky Victor G. - the Doctor of Science in Physics and
Mathematics, Professor, Director of Materials Science Institute
Khabarovsk scientific center of Far East office of the Russian
Academy of Sciences

Kruk Evgeny A. - the Doctor of Science in Engineering,
professor, the Honored worker of science of the Russian
Federation, the director of Institute of information systems and
information security (St. Petersburg State University of
Aerospace Instrumentation)

Levin Vladimir K. - to the corresponding member of the
Russian Academy of Sciences, the Doctor of Science in
Engineering, professor, the deputy director of Federal State
Unitary Enterprise Scientific Research Institute «Kvant»

Nikonov Vladimir G. - the Doctor of Technical Sciences,
member of the Natural Sciences Academy, People's Artist of
Russia

Suetin Nikolai V. - the Doctor of Science in Physics and
Mathematics, Professor, Director of Science and Research IT
cluster Fund «Skolkovo»

Chubrayeva Lidiya I. — the corresponding member of the
Russian Academy of Sciences, the Doctor of Science in
Engineering, the department chair «Information technologies in
electromecanics and a robotics» St. Petersburg State University of
Aerospace Instrumentation, the director of scientific research
institute of innovative technologies in electromecanics and GUAP
power industry

Fetisov Vladimir A. - the Doctor of Science in Engineering,
professor, the director of St. Petersburg State University of
Aerospace Instrumentation GUAP, the department chair of
the system analysis and GUAP logistics, the scientific
consultant of committee for transport of association of
Northwest territorial subjects of the Russian Federation and
Legislative assembly of St. Petersburg, the Full member of the
International academy of informatization, the doctor of the
Budapest technical university, the Doctor of Engineering of
Hungarien Academy of Sciences

Shmelyov Alexey B. - the Ph.D in Physics and Mathematics,
senior research associate, Moscow State University Executive
director RSK group of companies (The Russian supercomputers)

MepeiTn Ha cTpaHuLy C NOSHON BepCcUueins



https://rucont.ru/efd/550046
https://rucont.ru/efd/550046

MepeliTh Ha cTpaHuLy C NosHOI Bepcueli»

Pecny6auka benapycb

ConopoBHUKOB Cepreii lOpbeBUY — f-p S3KOHOMMUYECKUX Ha-
VK, akagemuk MexayHapoaHou Akagemun CoumanbHbix Tex-
Honornin (Poccuitckas ®epepaumn), npodeccop benopycckoro
locyaapcTBeHHOro YHuBepcuTeTa, 3aB. Kadeapoit benopyccko-
ro HaLMOHaNbHOIO TEXHNYECKOro YHMBEpCUTETa

Pecny6auka Y36ekucraH

Paxumos Pyctam XaKMMOBUY — [OOKTOP TEXHUYECKUX HaYK,
MHcuTyT  MatepunanosegeHma  Hay4yHO-npou3BoACTBEHHOE
obveguHeHne «dusmka-ConHue» Akagemmn Hayk Pecnybnavku
Y36ekucraH

Pecny6auka KasaxcraH

HypcyntaHos EpnaH [layt6eKkoBuy — fOKTOp $U3.-maT. Hayk,
npodeccop, 3aB. Kadeapoin «MaTemaTUKM U MHPOPMATUKU»
KasaxcTaHckoro ¢punmnana MY umenun M.B. JlomoHocoBa

PepaKLUMOHHDI COBET XKypHana:

EmenbaHoB Bnagumup Unbuy — oKT. $u13.-maT. HayK, npo-

deccop, MY dusmnuecknii pakynster MY um.M.B. JlomoHocoBa

XakamoBa Hatanus MaBnoBHa — Hay4HbI COTPYAHMK, LieHTp
/la3epHOI TEXHOOMMM U MaTepuanosegeHua (Mocksa)

Xanaes Mwuxaun MwuxaiinoBuy — [OKT. ¢M3.-maT. Hayk,
npodeccop, npodpeccop dakynbteta BMK MIY um. M.B. flo-
MOHOCOBa

Yucrakos Bnagumup BceBonopoBuY — KaHA. TEXHUYECKMX
HayK, npodeccop, reH. AupekTop «MN3aaTtenbckoro goma «tOp-
BAK»

Republic of Belarus

Solodovnikov Sergey Yu. - the Doctor of Science, the
academician of the International Academy of Social
Technologies (Russian Federation), professor of the Belarusian
State University, the department chair of the Belarusian
National Technical University

Republic of Uzbekistan

Rakhimov Rustam Kh. — the PhD, head of laboratory Nel.
Institute of materials science, “Physics-sun”. Uzbekistan
Academy of sciences

Republic of Kazakhstan

Nursultanov Erlan D. - the Doctor of Science in Physics and
Mathematics, professor, department chair "Mathematics and
information scientists" Kazakhstan branch of Lomonosov
Moscow State University

Editorial Council

Emelyanov Vladimir I. — the Doctor of Science in Physics and
Mathematics, professor, Physics Department of Lomonosov
Moscow State University

Khakamova Natalia P. — research fellow, Center of laser
technology and material science (Moscow)

Khapaev Mikhail M. — the Doctor of Science in Physics and
Mathematics, professor, CMC Department of Lomonosov
Moscow State University

Chistyakov Vladimir V. — the PhD, professor, CEO Publishing
house Yur-VAK

MepeiTn Ha cTpaHuLy C NOSHON BepCcUueins



https://rucont.ru/efd/550046
https://rucont.ru/efd/550046

MepeitTn Ha cTpaHuLy ¢ NoJSIHOI Bepcueit»

COAOEPXAHUE

Computational nanotechnology

maprt 2017 148 cTpaHuy, Nel ISSN 2313-223X

1. Matematnuyeckoe moaenmpoBaHue, YUCNEHHbIe MeTOAbl U KOMMNNEKCbl Nporpamm

1.1. 0 HOBOM AJITOPUTME XAPAKTEPU3ALMN K-3HAYHbIX MOPOTOBbIX ®DYHKLINI
Bypaenés A. B., HukoHoB B. I'., a-p TexH. Hayk, npodeccop 7

1.2. YCTOMYMBOCTb ATOMHOWM CTPYKTYPbl HAHOCUCTEMDbI
NMPU MOJIEKY/TAPHOM MEPEKTHOYEHUN
Monos A. M., a-p ¢$u13.-maT. HayK, npodeccop, LUymKuH I. H., . KaHA. ¢u13.-maT. HayK 15

2. MH¢0pMaLI,MOHHbIe TEXHOJIOTMU N aBTOMATU3UPOBaHHbIE CUCTEMDI

2.1. ABTOMATU3NPOBAHHAA KOMMNbKOTEPHAA CUCTEMA U3MEPEHWMA NPOU3BOANTE/IbHOCTU

CONTHEYHbIX BOAOHATPEBATE/IEM C NOPLIMOHHOM NOATOTOBKOM rOPAYEN BOAbI

Paxumos P. X., A-p TexH. HayK, dprawes C. P., a-p TexH. HayK, npodeccop,

AbaypaxmoHoB C. M., KaHA,. TexH. HayK, goueHT, Hurmatos VY. XK. 23

3. TexHONOrMM BbIYUCUTENbHOI 06PabOTKM

3.1. OB30P MPOBJIEMHO-OPUEHTUPOBAHHbLIX A3bIKOB MPOrPAMMWPOBAHUA
ONA NAPANNENBHOIO AHANTU3A CTATUYECKNX TPAPOB
®ponos A. C., CemeHoB A. C., KaHA,. TEXH. HAayK 27

4. MoaenbHO-OpUEeHTUPOBAHHOE NMPOEKTUpOoBaHUe

4.1. CO3A0AHUE FNOBANBbHbIX CETEA PETUCTPALIMIM NPEABECTHUKOB 3EM/IETPACEHMA
Makcygos A. Y. 33

5. Ucnonb3oBaHUe YMCNEHHDbIX MoAeeli B 3aa4a4ax HAHOTeXHONOrMi

5.1. KBAHTOBO-MEXAHUNYECKOE NCCNEAOBAHUE BNAHUA
NPUMECEN (C 1 P) HA NPOYHOCTHbIE XAPAKTEPUCTUKU DEPPUTA (a-Fe)
3aBoauHckui B. T, o-p dus.-mat. Hayk, npodeccop, KabanauH 0. I., a4-p TexH. HayK, npodeccop 36

6. 3awura nHpopmauymmn

6.1. 0 BO3MOHOCTU MPUMEHEHUA ®PAKTANBHbLIX MOAE/EN
MPU NOCTPOEHNU CUCTEM 3ALLNTBI UHOOPMAL NN
HukoHoB B. T., A-p TexH. Hayk, npodeccop, 30608 A. U. 39

7. HaHOCTpYyKTYpMUpOBaHHble maTepuanbl

7.1. CBOWNCTBA GaAs/AlGaAs TETEPO®POTOMNPEOGPA3OBATE/EN

CTONOrPA®UYECKMM KOHUEHTPATOPOM

AbayKaabipoB M. A., A-p TeXH. Hayk, npodeccop, AsamaTtos 3. T., 4-p Pu3.-maT. HayK, npodeccop,

AxmegoBa H. A., KaHA. dU3.-maT. HayK, goueHT, NaHues A. C., KaHA,. Pu3.-MmaT. HayK, AOLEHT,

MymunHoBs P. A., akagemunk AHPY3 50

7.2. PROPERTIES OF GaAs/AlGaAs HETEROPHOTOTRANSFORMATORS

WITH HOLOGRAPHIC CONCENTRATORS

Abdukadirov M. A., Dr. of sciences, Professor, Azamatov Z. T., Dr. of sciences, Professor,

Axmedova N. A., Candidate of science, Ganiyev A. S., Candidate of science,

Muminov R. A., Academician AS RUz 52

7.3. EXAMINATION AND ASSESSMENT OF ELECTROPHYSICAL AND RADIOMETRIC
CHARACTERISTICS OF THE Si (Li) PIN-PHOTODETECTING PLASTICSCINTILLATION SYSTEM
Muminov R. A., Dr. of sciences, academic, Radzhapov S. A,, Dr. of sciences, Radzhapov B. S. 54

MepeiiTu Ha cTpaHuLy ¢ NOJIHON Bepcueit»


https://rucont.ru/efd/550046
https://rucont.ru/efd/550046

MepeitTn Ha cTpaHuLy ¢ NoJSIHOI Bepcueit»

8. MnasmeHHble, BbICOKOYACTOTHbIE, MUKPOBOJ/IHOBbIE U 1a3epPHble TeEXHO/1I0TMn

8.1. YHUKANNbHAA BO3MOXHOCTb CO3AAHUNA AELLEBOTO,

HO 3®PEKTUBHOIO KPEMHMEBOIO CO/IHEYHOIO 3/IEMEHTA

Mmamos 3. 3., npodeccop, a-p $u13.-mat. HayK, AKananos T. A.,

MymuHoB P. A., akagemunk AHPY3, Paxumos P. X., A-p TeEXH. HayK 56

8.2. UNIQUE OPPORTUNITY TO CREATE CHEAP BUT EFFECTIVE SILICON SOLAR CELLS
Imamov E. Z., Dr., Professor, Jalalov T.r A.,
Muminov R. A., Academician AS RUz, Rahimov R. Kh., Dr. of sciences 61

8.3. UCCNEQOBAHME B/IMAHNA ®U3UKO-MEXAHUYECKUX CBOMCTB XUMUYECKMX

COEAMHEHMIA HA XAPAKTEP X PACMbINEHMA N3 JO3ATOPA MPW CBAPKE B MHEPTHbIX TA3AX

Atabaes W. T., npodpeccop, Komunosa . P., Paxumosa ®. M., MyxutaunHos 3. C.,

Caungos P. M., Axagos XK. 3., KaHg. TexH. Hayk, MoHr XyaHr, [p., Mapuo Kyw 65

8.4. TENNOSHEPTETUYECKME NAPAMETPbI M BA/TAHCOBOE PACNPEAENEHUE
SHEPTMN NAPOBOIO KOT/TIA CONTHEYHbIX BICOKOTEMMNEPATYPHbIX YCTAHOBOK
AxapoB XK. 3., KaHA,. TeXH. HayK, AbaypaxmaHoB A. A., 4-p TEXH. HayK 71

8.5. RESONANCE THERAPY. CERAMIC MATERIALS AND METHODS OF THEIR APPLICATION IN MEDICINE
Rakhimov R. Kh., Dr. of sciences, Tikhonova N. N., PhD 75

8.6. CNOCOB PACHETA ONTUMAJIbHOM ®OPMbI PACNPEAENEHMA NIOTHOCTU MOLLIHOCTW CO/THEYHOTO
M3NYYEHUA A1 PABHOMEPHOIO BO3BYXAEHNA AKTUBHbIX 3/IEMEHTOB JIA3EPOB 3AAAHHOM ®OPMbI
Parkanos /1., Cobupos 0. B., KaHA. TEXH. HayK,

®asznnos A., KaHg,. ¢us.-maT. Hayk, Paxnumos P. X., A-p TeXH. HayK 135

8.7. UCCNEQOBAHME NPOCTPAHCTBEHHbIX XAPAKTEPUCTUK TAMMA-CEMEWCTB,

OBPA30BAHHbIX BO B3AUMOZENCTBMUAX NPOTOHOB U A/Ib®A-YACTUL,

NEPBUYHbIX KOCMWUYECKUX NIYHEN C AAPAMW ATOMOB BO3YXA

HyputanHos X., KaHa. ¢us.-mat. HayK, Abcansmosa U. U.,

Kynaxmepgos H. H., Makcygos A. V., Waaxky6bos 4.6. 143
TpeboBaHuA K maTepuanam, NnpeacTaBaaembim B }ypHan «Computational nanotechnology»,

NopAAoK U ycnosus nybanKaumm crateu 147

MepeiiTu Ha cTpaHuLy ¢ NOJIHON Bepcueit»


https://rucont.ru/efd/550046
https://rucont.ru/efd/550046

