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HayuHbll  peueH3upyembiii  KypHan «Computational nano-
technology» nybnukyeT aBTopckMe matepuansl No caegyrowmnm ba-
30BbIM CMEeLMaNbHOCTAM:

01.00.00 — ®n3MKO-MaTEMATUYECKME HAYKM,

05.00.00 — TexHU4ecKme HayKu.

B cootBetcTBUM C peleHnem Mpesnamyma Boiclweit aTrectaum-
OHHOM Komucecun MuHobpHaykm Poccum ot 29.05.2017 r. xypHan
«Computational nanotechnology» BkntoueH B MepeyeHb BeayLMX
peueH3upyemMbiX HAyuHbIX KYPHanoB M M34aHWUWA, B KOTOPbIX
AOMKHBbI 6bITb ONY6/MKOBaHbI OCHOBHbIE Hay4yHble Pe3ynbTaTbl
AunccepTauumii Ha COMCKaHMe yYeHbIX cTeneHel KaHauAaTa U AOoK-
Topa Hayk (http://vak.ed.gov.ru/) no cnegyowmm cneymanbHOCTAM:

05.02.00 — MawunHOCTpOeHNE U MalLMHOBeAEHME,

05.14.00 — dHepreTuKa.

HayuHoe uuTMpOoBaHUe XKypHana

ypHan BxoamT B Russian Science Index, Bce BbINyCKM »Kyp- Hana
npeacTaB/ieHbl B OTKPbITOM focTyne B 6ase HayyHoU nepuoamku
Poccuiickoro MHaekca HayyHoro LutuposaHua elibrary.ru, Math-
Net.ru, Ha caite U3gatenbckoro goma HOp-BAK www.urvak.ru,
UlrichsWeb, MBUC — pucTprbbloTOp amepuKaHCKOW KOMMaHUu
«East View Information Services, Inc» B Poccum 1 CHI, 91eKTpoHHbIX
b6ubnnotekax: Mybrary, laHb, Ibooks.ru, Cyberleninka.

MonHble TeKcTbl cTaTei KypHana «Computational nanotechno-
logy» npepcTaBneHbl B 6a3ax gaHHbIX KomnaHun EBSCO Publishing
Ha nnatpopme EBSCOhost.

EBSCO Publishing aBnaeTca BegyLimm mMpoBbIM arperatopom Ha-
YYHbIX U MOMYAAPHbIX U3AAHWM, @ TAKXKE 3NEKTPOHHbIX U Y10 KHUT.

KoHuenuusa }KypHana

MypHan noceALeH BOMPOCamM HAHOTEXHONOTWI, BO3HMKAOLWMM
B Pa3/INYHbIX TEOPETUYECKMX M MPAKTUYECKUX HayYHbIX pa3paboTKax.
Mcnonb3oBaHWe MaTeMaTUYECKUX MOAENEN U BbIYMCAUTENBHBIX Ma-
LUMH CTAHOBMWTCA YaCTbio TEXHONOTMYECKOTO MPOLLECCa CO34aHUA CHU-
CTEM Ha MOJIEKYNIAPHOM YPOBHE. B )XypHane Take paccmaTpuBatoT-
€A MHOroMacLiTabHble BbIMUCAWUTENbHbIE MOAENW, onpeaensatoLlue
ycnex MoAeMpoBaHUA HAHOCKUCTEM.

[naBHbI pegakTop, AUP. MO MaPKETUHTY,

KaHA. dun3.-maT. Hayk Actpebosa EneHa BnagumunposHa
Bepcrka Monosa H.

[u3aiiH 06103Ku VBaHos O.

Appec pepakumm:

115419, r. MockBa, yn. [loHcKas, a4.15

AApec anA KoppecrnoHAeHLUN:

119607, r. MockKBa, yn. PameHku, 21-282.

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

http://www.urvak.ru

M3paHve 3apernctpupoBaHo B PesepanbHoit cnyxxbe no Hagsopy
B chepe cBA3M, UHPOPMALMOHHBIX TEXHONOTMI U MaCcCOBbIX KOMMY-
HUKaunii (PockomHagzop). CBnaeTensbcTso o peructpaumumn CMU:

M NedC77-58561 ot 14.07.2014

YypeguTenb xypHana: «M3patenosckmii gom «HOp-BAK»
KypHan pacnpocTpaHaeTcs TONbKO NO NOAMNMUCKeE.
MHaekc no Katanory areHTcTea «Pocnevatb»: 70854
«Computational nanotechnology».

LleHa gorosopHas.

MypHan evinyckaemca npu yyacmuu: ¢akynemema Bervucnu-
menbHoli Mamemamuku u kubepHemuku MryY um. M.B. /lomoHo-
coea, Uucmumyma mamepuanosedeHusa XHL BO PAH.

MognucaHo K nedatn 29.06.2018. dopmat 60x84 1/8. Meuatb
odpceTHan. bymara odcetHasa Ne 1. Mey. n. 16,5. Tupax 500 3Ks3.
(1 3aBog, 140 3k3.)

MNMepuogmyHoCTb — 4 pasa B roa.

OtneyaTaHo B Tunorpadum TUPAXKM.RU r. Mockaa,
Ten. (495) 585-08-95

Journal «Computational Nanotechnology»

ISSN 2313-223X

The journal reviews the most important problems dealing with
theory, modeling, design and simulations of nanostructured mate-
rials and of the fascinating new developments and interdisciplinary
nanodevices, quantum computing, computational chemistry, phys-
ics and biology, nanomechanics, nanomachines, nanoelectronics,
nanoprocesses, hanomagnetism, nano-optics, nanomedicines, na-
nobiotechnology, 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 doc-
tor’s theses.

All articles are reviewed by the members of the editorial board
and other top-level academic lawyers.
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Mpeaceaatenb peaakUMOHHON KOAMErUM XKypHana:

MonoB AneKkcaHgp MwuxaikinoBuy — JOKTOp $M3.-MaT. Hayk,
3acny:keHHbl npodeccop MIY um. M. B. J/lomoHocoBa, pen-
cTBUTENbHBIN YneH PAEH no otaenexuto «MpuKknagHaa matema-
TUKa U ynpaBneHme», yneH AMepuKaHckoro dusmnyeckoro obuue-
cTBa, J/lTaypeat J/IoMOHOCOBCKOW Npemum NepBoi CTeneHu

PepakuMOHHanA Konsierus KypHana

AHppees Banepmit duaunnoeuu — f0OKTOp $M3.-MaT. Hayk,
CTapLUNI HAYYHbIA COTPYAHUK MHCTUTYTa npobiem 6e3onacHoro
pa3BMTMA aTOMHOM 3HepreTUkn Poccuiickoi Akagemun Hayk

BectyruH AnekcaHgp PoanbAoBUUY — [LOKTOP TEXHUYECKMX
HayK, AeKaH CaHKT-MNeTepbyprckoro rocyaapcTBEHHOTO YHUBEP-
cuTETa a3pPOKOCMMYECKOro npubopOCTPOEHUSA, 3aBeaytownii
Kadenpoit MUKPO- M HAHOTEXHO/IOTMIN a3POKOCMUYECKOTO NpPU-
6opocTpoeHusn

[HectpoBcKkuii KOpuii HUKonaesuy — foKTOp GU3.-MaT. Hayk,
npodeccop, akagemuKk PAEH, Beaywmii HayYHbIl COTPYAHMK Ha-
LMOHaNbHOTo MccnenoBaTenlbCKoro LeHTpa «KypyaToBCKMIM UH-
ctuty™ (MHCTUTYT AagepHoOro cuHTesa), naypeat locyaapcTBeH-
Hol npemuun CCCP (1981), naypeat J/IoMOHOCOBCKOM Npemuu
MTY I-i1 ctenenun (1976), naypeat Kypyatosckoi npemun PHL,
«KypyaToBCcKuit MHCTUTYT» (2001)

Enusapos leopruii CepreeBuy — JOKTOP TEXHUYECKUX HayK,
anpekTtop OrYM HUNU «KeaHT», naypeat JIeHUHCKOM npemunm

3aBogMHCKUI Buktop MNpuropbeBuy — OKTOp GU3.-MaT. HayK,
npodeccop, aAnpekTop MHCTUTYTa MaTepranoseseHna Xabapos-
CKOro Hay4Horo LeHTpa [anbHeBOCTOYHOro otaeneHuna Poccuii-
cKolt Akagemum Hayk

KabanguH Opuit feoprueBuy — AOKTOP TEXH. HayK, Npodec-
cop HuKeropoacKoro rocynapcTBeHHOro yHuBepcuTeTa, Poccus,
HuHU Hosropog,

KpyKk EBreHmit ABpamoBMY — JOKTOP TEXHUYECKMX HAYK, Npo-
deccop, naypeaT npemun npasuTenbctsa CaHKT-MeTepbypra,
3acnysKeHHbIN geatenb Hayku PO, aupektop MHCTUTYTa MHPOP-
MaLMOHHbIX CUCTEM M 3aLLMTbl MHGopMmauum (CM6IYAN)

NesuH Bnapumup KOHCTaHTUHOBUY — Ae/iCTBUTENbHBIN UleH
PAH, uneH Bropo OTaeneHMa HaHOTEXHONOMMIA U MHPOPMALNOH-
HbIX TexHonoruii PAH, fOKTOp TexHMYeckux Hayk, npodeccop,
HayyHbIl pykoBoautenb OrYMN HUW «KeaHT», naypeat JIeHUH-
cKol npemuun 1 focyaapcTBeHHOM Npemumn

MenbHuKoB AnekcaHgp Bnagumuposuuy — foKTOp OU3.-MmarT.
HayK, 3amecTUTeNb PYKOBOAMTENA OTAeNeHUA Tokamakos Kypuya-
TOBCKOrO KOMM/IEKCA TEPMOAAEPHON SHEPTETUKM U MIa3MEHHbIX
TexHonorni HULL «KypyaToBCKUIA MHCTUTYT», Npodeccop Kadeapbl
®u13nKM Nnasmel HaumoHanbHoro saepHoro yHusepcuteta MUOU

HukoHoB Bnagumup Me6oBuY — LOKTOP TEXHUYECKUX HayK,
yneH npesungmyma PAEH, HapoaHbIl XyA0XKHUK Poccum

CyeTuH HuKonaii BnagucnasoBuy — A0KTOp PpU3.-MaT. HayK,
npodeccop, AUPEKTOP MO HayKe u nccnegosaHnam UT knactep
doHpg «CKoNKOBO»

Yy6paeBa J/lugua UropeBHa — useH-KoppecnoHaeHT PAH,
OOKTOP TexHU4YeckMx Hayk, 3aB. Kabegpon «UHbopmaum-
OHHble TEXHONOTMM B 31EKTPOMEXaHUKE U POBOTOTEXHUKE»
CaHKT-MeTepbyprckoro rocyfapcTBEHHOro yHWBepcUTeTa as-
pokocmmyeckoro npubopoctpoenHus (MYAM), anpektop HUU
WHHOBALMOHHbIX TEXHONOTUI B 31EKTPOMEXAHUKE U INEKTPO-
aHepreTuke MNYAN

Chairman of an editorial board:

Popov Alexander M. — the Doctor of Science in Physics and
Mathematics, professor of the Lomonosov Moscow State Uni-
versity, the full member of the Russian Academy of Natural Sci-
ences 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 Instru-
mentation, to the Head of the department Mikro- and nanotech-
nologies 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 Re-
search center «Kurchatov Institute» (Institute of nuclear syn-
thesis)

Yelizarov Georgy S. — the Doctor of Science in Engineering,
the director of Federal State Unitary Enterprise Scientific Re-
search 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

Kabaldin Yuri G. —the Doctor of Science in Engineering, Nizhny
Novgorod State Technical University, Nizhny Novgorod Russia

Kruk Evgeny A. - the Doctor of Science in Engineering, profes-
sor, 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 Instru-
mentation)

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

Melnikov Alexander V. — the Doctor of Science in Physics and
Mathematics, the Deputy Head of the Tokamak Department,
National Research Centre «Kurchatov Institute», professor
of the Plasma physics chair of the National Nuclear Research
University MEPhI

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

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

Chubrayeva Lidiya I. - the corresponding member of the Rus-
sian Academy of Sciences, the Doctor of Science in Engineering,
the department chair «Information technologies in electromeca-
nics 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
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detucos Bnagumup AHApeeBuY — JOKTOP TEXHUYECKUX HaYK,
npodeccop, ANPEKTOP MHCTUTYTa a3POKOCMMUYECKMX NpUbopoBs
1 cuctem YA, 3aB. Kadeapon CUCTEMHOIO aHaM3a U JI0TUCTU-
Ku TYAT, Hay4YHbI KOHCYIbTAHT KOMUTETA MO TPAHCMOPTY acco-
umaunmn Cesepo-3anagHbix cybbekto PP 1 3akoHoAaTe/IbHOrO
cobpaHua CaHkT-lMNeTepbypra, [enctBuTenbHbIN YneH Mexay-
HapoAHOM akageMun nHbopmaTMsauumn, 4oKTop byaanewTcko-
ro TEXHUYECKOro YHMUBEPCUTETa, AOKTOP TeXHUYECKnX Hayk AH
BeHrpun

LLimeneB Anekceii bopucoBuu — KaHaAMAAT GU3.-MaT. Hayk,
C.H.c. MI'Y BMK UcnonHWUTeNbHbIN AMPEKTOP FPynnbl KOMNAHWUM
PCK (Poccuiickme cynepKkomnbioTepbl)

Pecnybnuka Y3bekucraH

MymuHoB Pamusynna A6baynnaesud — a-p ¢u3.-maT. Hayk,
akageMuk Akagemun Hayk Pecnybaunkun YsbekuctaH, ®Pusmko-
TEXHUYECKUA UHCTUTYT, MHCTUTYT MaTepuanoseseHuns HayyHo-
Npomn3BoACTBEHHOE 0b6beauHeHne «®Pusmka-ConHue» Akage-
MUK HayK Pecny6ivKkn Y3bekncTaH

Paxumos Pyctam XakumoBuY — A4-p TexH. HayK, MHcTUTyT Ma-
TepuanosefeHna HayyHo-npou3BoacTBEHHOE 0b6beanHeHue
«®usunka-ConHue» Akagemmm Hayk Pecnybamnkm Y3bekucrtaH

MmamoB IpKuH 3UHHYHOBUY — a-p Pu3.-MaT. HayK, npodec-
cop, npodeccop TalWKeHTCKOro yHusepcuteTa MHGOPMALIMOH-
HbIX TEXHOI0TUIA

3axugoB IpKUH ArsamoBud -a-p $u13.-maT. Hayk, npodeccop,
npodeccop TaWKEHTCKOro yHWBepcUTeTa WHPOPMALMOHHDBIX
TEXHOMOTUIN, HauMoHaNbHbIN KoOpAMHATOP OT Y36eKkucTaHa
nporpaMmm Hay4YHO-TEXHUYECKOro CcoTpyaHuYecTBa EBponeiicko-
ro Coto3a

Pecny6nuka KasaxcraH

HypcyntaHos Epnan [layt6ekoBuy — a-p Hu13.-maT. HayK, Npo-
deccop, 3aB. Kadpeapolt «MatemaTukm n nHdopmaTnkm» Kasax-
CTaHckoro punmnana MY umenun M.B. JlomoHocoBa

PepaKUMOHHDIN COBET XKypHana

AHppoHoB UBaH HUKonaeBuY — JOKT. TEXH. HAyK, Npodeccop,
3aB. Kadeapon MexaHWKN, YXTUHCKUI roCcyaapCTBEHHbIA TEXHU-
YecKkuin yHusepcuTeT

BbikoB Uropb OpbeBuY - JOKT. TeXH. HayK, npodeccop, 3as.
kadenpoit MawwuH 1 06opyaoBaHUA HedTAHONM M ra3oBon Npo-
MbILWAEHHOCTU, YXTUHCKNI rOCYyAapCTBEHHbIV TEXHUYECKUI YHU-
BepcuteT

lpuropaw Oner Bhnaagnmmnposuy — JOKT. TeXH. HayK, npodec-
cop, 3aB. Kadeapor INEKTPOTEXHUKM, TEMNOTEXHUKM U BO306-
HOBNAEMbIX MCTOYHUKOB 3Heprum KrAY

EmenbsaHoB Bnagumup Unbuu — a-p ¢us.-mart. Hayk, npodec-
cop, MIY ®usunyeckuii pakynbrer MY um. M.B. lomoHocoBa

Kapaes AnaH KaHamaToBWY — JOKT. TEXH. HaYK, KaHA. pu3.-maT.
HayK, npodeccop, rM.H.c. PuHaHCOBOro yHnBepcuteTa npu MNpa-
BuTenbcTBe PP

OcbkuH Cepreit Bnagumuposuy — npodeccop, 3aB. Kadeapon
dneKTpuYecKkme malmHbl 1 anekTponpusog Kray

Xanaes Muxaun Muxaiinosuu — a-p. dus.-mat. Hayk, npodec-
cop, npodeccop dpakynbreta BMK MIY um. M.B. JlomoHocoBa

Yucrakos Bnagummp BceBonoA0BUY — KaHA,. TEXHUYECKUX HAYK,
npodeccop, reH. AvpekTop «M3natensckoro foma «HOp-BAK»

Fetisov Vladimir A. - the Doctor of Science in Engineer-
ing, professor, the director of St. Petersburg State University
of Aerospace Instrumentation GUAP, the department chair
of the system analysis and GUAP logistics, the scientific consul-
tant of committee for transport of association of Northwest terri-
torial 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 universi-
ty, 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)

Republic of Uzbekistan

Muminov Ramizulla Abd. — Doctor of sciences, academic,
Physical-technical Institute, SPA «Physics-Sun», Academy of Sci-
ences of the Republic of Uzbekistan

Rakhimov Rustam Kh. — the PhD, head of laboratory Ne1l.
Institute of materials science, «Physics-sun». Uzbekistan Acade-
my of sciences

Imamov Erkin Z. — Dr., Professor of physics deportment TUIT,
Professor. Tashkent University of Information Technologies

Zahidov Erkin Agz. — the Doctor of Science in Physics and
Mathematics, professor, Tashkent University of Information
Technologies, the national coordinator of Uzbekistan programs
scientific-technical cooperation with European Union

Republic of Kazakhstan

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

Editorial Council

Andronov Ivan N. — the Doctor of Science in Engineering,
professor, department chair of mechanics, the Ukhta State
Technical University

Bykov Igor Y. — the Doctor of Science in Engineering, profes-
sor, department chair of Cars and Equipment of the oil and gas
industry , the Ukhta State Technical University

Grigorash Oleg V. — the Doctor of Science in Engineering,
professor, head of the department Electrician, heating engineer
and renewables of KSAU

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

Karaev Alan K. — Doctor of Engineering, professor, Chief re-
searcher, Department of Public Finance, Financial University un-
der the Government of the Russian Federation

Oskin Sergey V. — the Doctor of Science in Engineering,
professor, head of the department Electrical machines and
electric drive of KSAU

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

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