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KOJIOHKA PEJAKTOPA

Yeaowcaemvie konneecu!

[Ipencrasnsiem BaieMy BHUMaHUIO OYEPEIHONM HOMED HAILIETO
KypHasa.

[IepBeiii paznen «TenekOMMyHUKAMM W PaAMOTEXHHUKA» OT-
KpBIBAa€T CTaThsl, NOCBALIEHHAS PA3BUTHIO MIOJIX0/I0B K IOBBILICHUIO
MponycKHOM crocoOHocTu [P-ceTeil cBsi3u ¢ BHYTPUCHCTEMHBIMU
nomexamu. Pa3paboTaH MeToJl KOMIUIEKCHOM ONTHUMH3AIMH TaKUX
ceTel ¢ y4ETOM B3aMMOCBSI3H MPOIeAyp MpHEMa CUTHAJIOB, YacTOT-
HO-TEPPUTOPUAIBHOTO TUIAHUPOBAHMS M MApIIPYTU3ALUH, KOTOPBINA
MO3BOJISIET CHWXKATh BJIMSHUE BHYTPUCUCTEMHBIX Momex. B cremy-
IOlIEe cTaTbe COOOIIAETCs O pe3yibTarax HCCIEA0BAaHUS METOJOB
KOMITEHCAITUX HOHOC(HEPHOHN COCTABJISIONIEH OMIMOKH PagMOTEXHHU-
YECKUX CHUCTEM (PpaJMOTeNIecKONoB, paanounrepdepomerpos, PJIC)
C UCMOJIb30BAHUEM JAHHBIX TJIOOAIBHBIX HABUTAMOHHBIX CITYTHH-
KOBBIX cHCTeM. TpeTbs cTaThs pas3zesa MOCBSIIEHa HCCIEeI0BaHUIO
MOJIMTAYCCOBBIX MOJIENE B OINWCAHUM CHUTHAJIOB JTMHAMHYECKOUN
cucremsl Jlopenna. O1ieHeHO MUHUMAJIbHOE YHCIIO MOJIUIayCCOBBIX
KOMIIOHEHT, HEOOXOUMBIX JJIsl MPE/ICTaBICHUSI CUTHAJIOB C HEO0O-
XOJIMMOM TOYHOCTBIO. B 4eTBEpPTON cTarhe paszeina IpeicTaBICHbI
pe3yabTaThl KOMIUIEKCHBIX MCCIIEAOBAHUM JOCTYITHOCTH YaCTOTHBIX
KaHAJIOB 111 MoieMOB KB-CBs3M Ha OCHOBE IIaCCUBHOTO 30HUPO-
BaHUS MHOTOMEPHOTO MOHOC(EPHOIo pajuoKaHaia. Y CTaHOBIIEHO,
YTO MPEICCaHCOBOE 30HAMPOBAHUE MO3BOJSET HA MOPSAIOK YMEHb-
IIUTh U3JIy4aeMYIO0 MOIIHOCTb WJIM B JIBA pa3a yBEJIUUYUTH CKOPOCTh
nepegadyy MHPOPMAaLUU CUCTEMBI CBSI3H.

B pasnene «BpluncnautenbHas TeXHMKa W HHQOpPMaTHKa»
onyOimMkoBaHa paboTa, B KOTOPOW paccMaTpuBaeTcs OJWH U3
Han0oJiee OIMACHBIX KJIACCOB yrpo3 MH(MOPMAIMOHHONW 0e30IacHo-
CTH, XapaKTepHBIM [  COBPEMEHHBIX HH(GOPMALMOHHO-
YIOPaBISAIOIUX CUCTEM, — TapreTUpPOBaHHbIE aTaku. BblieneHsl
OLIMOKM TpPU TMOCTPOCHUH HHPPACTPYKTYphl 3ALIUIIEHHON HH-
(hOopMaLIMOHHO-YIIPABIISIFOIIEH CUCTEMBI, a TaKXKe MPEATI0KEHUS 110
UX MPEI0TBPAILECHUIO.

B pazgene «DnekTpoHHKa» OMyOJMKOBAaHA CTAaThs, IOCBS-
méHHasi pa3pabOTKe METOJUKU OIpPENENICHUs ONTUMAIbHOIO
Habopa mapaMeTpoB 3JIEKTPOUCKPOBOTO pas3psjia IpHU MOArOHKE
TOHKOIUIEHOYHBIX PE3UCTOPOB JJIsi 00ecreyeHus] BHICOKMX 3Haue-
HUH MOoKazaresiae MOArOHKU 10 CKOPOCTH, TOYHOCTH U CTaOUIIbHO-
CTH IapaMeTpOB.

B 3akmounTenbHOM pasziene cooOIaercs O pe3ynbTarax pa-
6otel IV MexnyHapoHON HaydyHO-TEXHHUECKON KOH(EpEeHIUH
MOJIOJIBIX YUYEHBIX, aCIUPAHTOB U cTyaeHTOB «lIpukianHas 3mex-
TpoauHamMHuKa, (OTOHHUKA W XKuUBbIE cUCTeMBbI — 2017», cocTosiB-
mercs B r. Kazanu.

VYBa)kaeMble UUTATEIH, Mbl HAQJIEEMCS, YTO PE3yJbTaThl, IIPe.-
CTaBJICHHbIE B 3TOM HOMepe, OylyT BaM MHTEPECHBI, a TAaKXKe IO-
JIE3HBI B Ballel padoTe.

IIpogpeccop Hamanwvs Pabosa
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METO/I KOMIIJIEKCHOM ONITUMMA3AIINU IP-CETEH CBA3HU
C BHYTPUCUCTEMHBIMHA IOMEXAMM

E. A. Cnupuna
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Ilpeonazaemcs nogvicums NPONYcKHylo chocobnocms IP-cemeii c6s3u ¢ 6HYmMpUCUCMEMHbL-

MU ROMEXAMU 3a CYém paspabomki Memood KOMNIEKCHOU ORMUMUZAYUY YKAZAHHBIX cemell, yuu-
MbLEAIOWE20 B3AUMOCEA3b NPOYEOVP NPUEMA CUSHANO08, YACMOMHO-MEPPUMOPUATLHO20 NIAHUPO-
BAHUSL U MAPUPYMUAYUY U THEM CAMbIM 06eCHeuusaiowec0 KOMNIEKCHOe CHUICCHUE GIIUSHUSL
sHympucucmemHuovlx nomex. anee ocywecmensemcs paspabomia NPUHYUNOE 63aUMOOCUCMBUSL
npoyeoyp, 6x00swux 8 npeoiazaemvlii. Memoo, U ajleopumma e2o (QYHKYuoHuposawus. Anaius
aghgpexmusnocmu mMemooa KOMMIEKCHOU ONMUMUZAYUY, NPOBEOEHHLIL NYMEM MOOeIUPOBAHUs.
yuacmka QuUKCUPOBAHHO cemu WUPOKONOIOCHO20 PAOUOOOCmyna, paseépuymoii 6 2opoode Kaza-
HU, NOKA3AJ, YMO GblUSPbIUL NPU NPUMEHEHUU 21020 Memood 6 mpu pasa bonvuie, Yem npu uc-
NOAb308AHUU KANHCOOU U3 NPOYEOYD 6 OMOCIbHOCHU.

Knwuesvie cnosa: nponycKkHas CI’!OCO6HOCmb,' BHYMPUCUCMEMHbLE NOMEXU, KOMNJIEKCHAA
onmumusayus, npueM CUCHAN06, HACMOMHO-MepPUMoOpUaIbHoe NI1AHUposarue, mapuipymusayusl.
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ABSTRACT

Introduction. At present the IP communication networks throughput increase due to intra-
system interference influence decrease is achieved by means of the optimization of signal reception
and frequency-territorial planning and routing procedures separately. Since these procedures are
interconnected, their mutual optimization may be the additional network throughput increase re-
serve. The aim of the paper is to develop the integrated optimization method for IP networks with
intra-system interference which reduces the intra-system interference impact due to the organiza-
tion of signal reception, frequency-territorial planning and routing procedures interaction. To
achieve this goal it is necessary to develop the procedures interaction principles within the frame-
work of the integrated optimization method and the operation algorithm of the proposed method
and to analyze its efficiency through mathematical modeling. Results. The mathematical modeling
of the segment of the fixed wideband radio access network, deployed in the city of Kazan was car-
ried out to analyze the efficiency of the IP networks integrated optimization method. Network op-
eration simulation was carried out using the integrated optimization method, as well as using each
of the included procedures separately and it showed that each procedure reduces the delivery time
by an average of 10% and increases the network throughput by an average of 10 Mbit/s; the inte-
grated optimization method provides delivery time reduction by more than 25% and network
throughput increase by an average of 30 Mbit/s. Conclusion. The application of the integrated op-
timization method allows increasing IP networks throughput significantly more than the separate
use of specified procedures.
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BaHHe MOHOC(EPHI C UCIOIB30BAHUEM II00AIbHBIX HABUTALMOHHBIX CITyTHHUKOBBIX CUCTEM H BEp-
TUKAJBHOTO 30HIAMPOBAHUS;, TI00aTbHAS aCCUMUIIISAIIMOHHAS Mojenb noHochepbl IRTAM. ABTop

JIEBSITH ITyOJTUKALINH.

EJJEMCKUU Hnva Koncmanmumnoeuy — KanAUAAT GU3MKO-MATEMATHIECKUX HAYK, HAYYHBIH
coTpyaHuK, MHCTHTYT comHeuHo-3eMHON (hn3nku CHOUpPCKOro oTaeacHus Poccuiickoil akaqeMun
HayK. O0sacTh Hay4HBIX MHTEPECOB — HMCCIIEJOBAaHHE MOHOC(EPHI C UCIOIb30BAHUEM CITyTHHKO-
BBIX CHCTEM, aHaJKM3 HOHOC(HEPHOr0 OTKJIMKA Ha reodusmueckue coObITHsI. ABTOp 60 myOimuka-

LM, BKJIIOYAst OJJHY MOHOTpaQHIO.

KOTOBA [lapvs Cepeeesna — kxannuaat GU3NKO-MaTEMaTUICCKUX HAYK, MJIaIIHNA HAYIHBIH
cotpynnuk, Kanuaunarpaackuii ¢punmnan MHCTUTYTa 3eMHOI0 MarHeTu3Ma, HOHOC(EphI B Pacipo-
cTpanenus paauoBoid uMm. H.B. ITymkoBa. O0nacTh HayYHBIX HHTEPECOB — HCCIICIOBAHUE HOHO-
cdephl ¢ UCIOb30BaHUEM TIT00AThHBIX HABUTAIMOHHBIX CITYTHHKOBBIX CHCTEM U CTaHIIUN BEPTHU-
KaJIbHOTO ¥ HAKJIOHHOT'O 30HMPOBAHUS, YHCICHHOE MOJICIIMPOBAHUE PACIIPOCTPAHCHHS KOPOTKUX
PaJMOBOJIH, OTKIIMK HOHOC(EPHl Ha TeOMarHUTHBIC OYpU M BHE3aINHbIC cTpaToc(hepHbIe MmoTeruIe-
HUS, a TAKKE MX BIMSHHUE HAa PACIPOCTPAHCHUE M IOTJIONICHHE KOPOTKHUX PaJUOBOIIH, SKBATOPHU-
aJIbHBIC U BBICOKOIIUPOTHBIEC 0COOCHHOCTH HOHOCGhephl. ABTOP 40 IMyOIUKAITHIA.
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ABSTRACT

Introduction. The ionosphere can be accounted by means of ionospheric models,
describing its median state at a given date and time for accurate radio communication
systems operation. However, the real state of the medium can significantly differ from the
median state, even under quiet conditions. Therefore, for the correct description of the
medium, we need current measurements of ionospheric parameters. The purpose of this paper
is the methodical description of the possible techniques for ionospheric errors accountancy
using the data of the total electron content (TEC). TEC is the result of the global navigation
satellite systems (GNSS) signals on two operation frequencies measurements. The techniques
considered are the follows: 1) Usage of single  satellite-receiver lines-of-sights.
2) The correction of the global/regional ionosphere model using a generalized parameter
based on single satellite-receiver line-of-sight TEC. 3) The correction of the global
ionospheric model according to local parameters based on vertical GNSS-TEC and its spatial
gradients. Conclusion. The third method has the advantage that accounts for the TEC spatial
gradients physically reasonably. At the same time, the second method can be more accurate in
a number of cases. The main limitation for the technique is the availability of sufficient
observational data bank for the area under consideration. This can obstruct accurate
observations in the Arctic and Antarctic regions. The technique based on the original TEC
data can be used for the kind of problems, when refraction is negligible.

The work was performed under financial support of the Russian Foundation for Basic Research
No016-35-00590 mol_a; the Grant of the President of the Russian Federation No MK-1097.2017.5; the
Grant of the President of the Russian Federation for the leading scientific schools of the Russian
Federation state support No NSh-6831.2016.8 and the «5-100» program of Immanuel Kant Baltic Federal
University for competitiveness enhancing.
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Ha ocnose eévioenenus na cuenanax cucmemol J]opeHua C NOMOoOwblo HecapMOHUYECKO20

CHEKMPATbHO20 AHANU3A XAPAKMEPHBIX Y4ACMKOS C MUNOGOL OUHAMUKOU PA36UM Memoo npeo-
cmasnenust pacnpeoenenHuil eeposamuocmell cuenanos. Onpedenienvl 63aUMOCEA3U  BbISGICHHBIX
Y4acmKos munosou OuHamuxu cucmemol Jlopenya ¢ pacnpedenenusimu eeposmuocmei. OyeneHo
MUHUMATIbHOE YUCTLO NOJUSAYCCOBLIX KOMHOHEHM, HeOOX00UMbIX OISl NPeOCMABIeHUsl CUSHANIO8 C

3A0AHHOU MOYHOCMbBIO.
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ABSTRACT

Introduction. The development of new information carriers on the basis of non-linear
systems, characterized by dynamic chaos is one of the most important practical targets
of radio engineering. Spectral-correlation characteristics of chaotic signals are similar
to noise characteristics. The aim of the article is to analyze Lorenz system signal probability
distributions on typical temporary areas of its type dynamics, determined by the method
of a non-harmonic spectral signal analysis. The mathematical modeling results. Based
on the non-harmonic spectral analysis, the method of the presentation of Lorenz system signal
probability distributions on typical areas of signals with the type dynamics has been
developed. The method of poly-gaussian approximations of signal probability distributions
on areas with the type dynamics of the Lorenz system, selected using the non-harmonic
spectral signal analysis has been used. Conclusions. Relationships of selected areas
of the type dynamics of the Lorenz system on temporary signal realizations with probability
distributions have been determined. It was shown that the number of poly-gaussian compo-
nents, used for the approximation of Lorenz system signal probability distributions on typical
areas with the type dynamics is not more than seven with the error of the approximation not
more than 5%.
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ABSTRACT

Introduction. An ionospheric radio channel belongs to fading channels and therefore it is
characterized by the scattering function with the following parameters: signal-to-noise ratio, delay
scattering and frequency scattering. HF communication modems are characterized by perfor-
mance functions with parameters, coinciding in names with channel parameters. If the channel
state satisfies the modem performance function, then the channel for the given modem is available
and the system work is possible in it. The variability of the channel requires monitoring in order to
estimate the states and establish the availability. In this connection we studied the problem of de-
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termining channels with maximum availability (S _MUF) for improving the communication line
energy and the information transmission rate based on the passive sounding method. For compar-
ison channel parameters at the formal optimum working frequency, corresponding the working
frequency 0,85 MUF (F_MUF) were taken. Results. On the mid-latitude path the least gain of or-
der 4,3 — 7 dB is in summer and spring and the largest gain 9,5 — 12 dB is in winter and summer.
When working in the channel at S MUF, the transmission rate can be doubled in comparison with
the work in the channel at F_MUF, provided that in both cases the communication system power
remains invariable. On the subpolar path with transmitting power 10 dBW, the communication is
impossible both in autumn and in spring. In the cases when the communication between users is
possible, average transmission rates are less, than on the mid-altitude path and the rate gain
reached the value 2 in the majority of cases. Conclusion. The application of the passive ionosonde
as a part of the communication system does not require the creation of the special receiving
equipment and standard communication receivers are used. For the reception continuous LFM
signals of active network ionosondes can be used. The developed algorithms allow estimating the
minimum required power of the communication transmitter for providing the desired preset infor-
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mation transmission rate of the channel availability 80%.
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Paccmampusaemces ooun u3z naubonee onacuvix Kiaccog y2po3 ungopmayuonHol besonac-
HOCMU, XapakmepHulil OJisi CO8PEMEHHbIX uHpopmayuonno-ynpasisiowux cucmem (UYC), — map-
2cemuposanuvie amaxu. [lpusooamest pe3yibmamsl KOMIIEKCHO20 AHAU3A UHPOPMAYUOHHOU De3-
onacrocmu coepemennvix pacnpeoenrénuvix UYC, a makace cucmemmsiti nooxoo k ananuzy UYC
Kax obvexma amaxu u sawumol. Ilokazan nooxoo k oyenxe yposus saupuwénnocmu UYC ¢ uc-
NONb308AHUEM U3BECMHBIX CIMAHOAPMHLIX Memoouk Ha npumepe CRAMM. Bovidenenvt naubonee
ONACHbBlE C MOYKU 3PEHUSI MAP2eMUPOBAHHbIX AMaK OWUOKY NPU NOCMPOEHUU UHPPACIPYKIMYpbl
sawpuwénnou UV C, a makoice npusedernvl npedsiodNcerHust no ux u30exicanuro.
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ABSTRACT

Introduction. Until recently, providing the security of different information systems was
mainly within the framework of the protection from a number of type, mass, harmful actions, such
as computer viruses, fraud, network attacks and internal leakage. Unfortunately, narrow-directed
computer attacks (targeted attacks), which are not blocked, have become more frequent lately.
Their aim is certain commercial or state organizations, industrial enterprises or other objects of
the critical infrastructure and their computer networks. The distinctive feature of this kind of at-
tacks is one—time use of vulnerabilities, discovered in the survey period that is the result of the in-
dividual, thoroughly planned approach to each targeted attack. The protection of information sys-
tems by traditional methods becomes unsatisfactory. This problem is especially important for spe-
cial purpose information systems, applied at industrial enterprises (information and control sys-
tems —ICS), because the successful attack on such objects may have critical devastating effects.
The purpose of this work is the comprehensive systematic approach to providing the protection of
industrial, distributed control systems from targeted attacks. Results. During the analytical sur-
vey, basic tendencies of the modern ICS infrastructure development were revealed as well as their
negative impact on the security level was considered. The results of the complex analysis of the in-
formation security of modern distributed ICS and the systematic approach to the analysis of ICS
as an object of the attack and protection are presented. Based on the real industrial network, the
approach to the estimation of the ICS security level using known standard methods by the example
of CRAMM is shown. From the point of view of targeted attacks, the most dangerous errors when
creating the protected ICS infrastructure are revealed. The proposals to avoid them are presented.
Conclusion. The work considers the problems of providing the information security of the network
infrastructure of industrial information and control systems. The elements of the systematic ap-
proach to the analysis of ICS as an object of the attack and protection, to the estimation of the ICS
security level using CRAMM methods are shown. The method allowing implementing the task par-
tition of the IS DICS analysis and moving on to the quantity of specific tasks of the analysis of at-
tack scripts for different methods of IS DICS threats realization is offered. From the point of view
of targeted attacks, the most dangerous errors when creating the protected ICS infrastructure are
revealed and proposals to avoid them are presented.
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ABSTRACT

Introduction. An electrospark trimming is one of the methods of the resistor resistance change.
The electrospark trimming influences the surface of the resistive film by means of the pulsed electri-
cal discharge with a frequency from tens of Hz to tens of kHz and the electrode is at a distance from
100 to 2500 microns. As a result the part of the film is destroyed. This effect manifests itself as a cir-
cle, a semicircle and other forms, depending on the electrode and its location over the resistor. The
purpose of the work is summarizing the research results of electrospark discharge parameters influ-
ence on the values of resistor trimming process performance and accuracy, the determination of the
optimal assembly of parameters of the electrospark discharge when trimming thin-film resistors. Re-
sults. A physical model of the trimming rate, considering all factors, influencing it, was developed.
Since the model comprises certain parameters and their calculation is difficult, the authors offered
the method of the determination of the optimal assembly of electrospark discharge parameters when
trimming thin-film resistors. Within the framework of the method, general recommendations for thin-
film resistors trimming were given: the choice of the distance electrode-resistor, the choice of a cut-
ting form; the choice of a form, sizes and the electrode material; the choice of the discharge medium
and the operating frequency. The method was based on the experiment design matrix, reflecting the
dependence of the output index (trimming rate) on output parameters (amplitude, pulse frequency,
on-off time ratio, and pulse packet duration). A regression model of the output parameter depend-
ence on trimming modes was made and its statistical analysis was carried out. The presented meth-
od was approved in respect of the trimming of powerful resistors P1-17. The article contains a fill-in
on the equipment, where this method can be applied. Conclusion. The on-off time ratio of driving
pulse repetition has the greatest effect on the resistance change rate. The pulse repetition frequency
has the smallest effect on it. For increasing the resistance change rate, it is necessary to increase the
discharge pulse repetition frequency, pulse amplitude, on-off time ratio and pulse packet duration.
The optimal mode of the electrospark trimming of resistors P1-17 is the following: the amplitude of
discharge pulses 4 kV, the pulse repetition frequency 12 kHz when the on-off time ratio is 3, pulse
packet duration is 10 msec.
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Hu4yeckoro yHusepcurera um. A.H. Tymnone-
Ba-KAU (KHUTY-KAUN) 6bina mpoBeneHa
IV-1 MexnyHaponHass Hay4HO-TEXHUYECKas
koH(pepenuus «lIpuxiagHas s31aeKTpoaUHA-
MHKa, POTOHMKA U KHUBbIE cucTeMbl — 2017y,
ITOCBSIIEHHAS LEJIOMY pANY MAMSATHBIX IS
cotpynaukoB KHUTY-KAU nat: 85-neturo
KHUTY-KAMU, 65-netuto Mucturyra paauo-
JNEKTPOHUKA M TEIEKOMMYHMKaUuu, 35-
neturo HaydHo-HccnenoBaTenbCKOro MHCTH-
TyTa NPUKIATHON 3IEKTPOJUHAMUKH, (HOTO-
HUKH U KUBBIX cucTeM, 10-metuto kadenpsl
paauo()OTOHUKH U MHUKPOBOJHOBBIX TEXHO-
noruii. KondepeHnus TpaaulmoHHO OTpa-
JKAeT pe3y/bTaThl Pa3BUTUS OCHOBHBIX Hayd-

HBIX HamnpasiieHn HaydHo-uccienoBaTensce-
KOI0 MHCTUTYTa HPUKIATHON 3JIE€KTpOMHA-
MUKH, (OTOHMKM U kuBbix cucreM (HUU
[MPO®IKC), npeemuuka HULL TTPD u OHUJI
MPII: «Pamnodusuka u pamuodoToHUKA:
MPWIOKEHUE B TEXHUYECKHX M YKUBBIX CH-
cTemMax», Kojuler u3 MHcTUTyTa paamossiex-
TpoHUKH U TenekommyHukanun KHUTY-
KAW, HayunsIX KojuiekTHBOB Poccun n mu-
pa, aKTHMBHO COTPYJHHUYAIOLIUX C HUHCTHUTY-
TOM M yHHBepcuteToMm [1-3].

B pamkax koHdepeHnuu ObUIN OpraHu-
30BaHbI CEKIIMHM U HayYHbIE€ HAIIPABJICHUS:

1. MUKpPOBOJHOBBIE IPOLIECCHI, TEXHO-
JIOTUU Y KOMILJIEKCHI.

1.1. MoaenupoBanue
YCTPOMCTB U IPOIIECCOB.

1.2. CBU-annapaTsl ¥ KOMILIEKCHI.

MHUKPOBOJIHOBBIX

© Benensku /. A., Mopozos O. I'., Mopozos I'. A., Cegensuukos lO. E., 2017.

Jdast muurupoBanusi: Benenokun J[. A., MopozoB O. I'., MopozoB I'. A., CenenpaukoB 0. E. YerBépras
MexayHapoaHas HayqHO-TeXHUUYecKas KoHpepeHiws «[IpukiamHas JIeKTpOIUHAMEKA, ()OTOHHKA M YKUBBIC CH-
crembl — 2017» // BectHuk [10BOIDKCKOTO TOCYIapCTBEHHOTO TEXHOJIOTHUeckoro yuuBepcurera. Cep.: Paguorex-
HUYecKue U MHPOKOMMYHUKAIMOHHBIE cucteMbl. 2017. Ne 2 (34). C. 80-87. DOI: 10.15350/2306-2819.2017.2.80
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1.3. AHTEHHBI ©
COBMECTHUMOCTb.

2. ®doToHMKA.

2.1. TexHOJIOTHM ONTHUYECKUX CHUCTEM
TEJIEKOMMYHUKAIUH.

2.2. I[TaccuBHBIE W AaKTUBHBIE ONTHYE-
CKHME€ KOMIIOHEHThl BOJIOKOHHO-ONTHYECKUX
JTUHUAN CBSI3U u UH(OPMALIMOHHO-
U3MEPUTENbHBIX CUCTEM.

2.3. MuxkpoBoJiHOBasi (JOTOHHKA.

3. Texuuueckass  2JIEKTPOJAMHAMUKA,
(doToHKKA U HHPOPMATUKA KUBBIX CUCTEM.

3.1. MexkieTouHasi CUrHaJIn3aliusl.

3.2. MUKpOBOJIHOBBIE W  KBaHTOBBIC
KOMILJIEKCHI MOHUTOPUHTA U aJaNTaluu K-
BBIX CUCTEM.

3.3. Ilcuxohu3moIOTHYEeCKHUE aCTEKThI
BOCTIPUATHSI THPOPMAIIHH.

4. KsaHTOBasg onTvKa ¥ KOMMYHHKa-
1107078

5. Tpenunr u obpa3oBaHue B 00JacTH
pagnodusuku, GOTOHUKHU U )KUBBIX CUCTEM.

OTtkpbiBasi KOHQEPEHLHI0, K Yy4acTHH-
KaM C NPUBETCTBEHHBIM CIOBOM OOpaTUIHChH
npe3uaeHtT KHUTY-KAUWU  gokrop TexH.
Hayk, podeccop HO. ®@. ['opTeimos, aupek-
Top MHcTUTyTa pasinod’IeKTPOHUKU U Tele-
KOMMYHHKAIU, JOKTOp ¢u3.-MaT. Hayk,
npodeccop A. ®. Haxee, ocnoBarens OT-

QJICKTPOMArHuTHas

pacieBoi HaydHO-MCCIIEN0BATEIbCKOM J1a00-
paTopuun MuHHCTEpCTBa PaiONPOMBIIIUIEH-
Hoctu (OHWJI  MPII) wu  Hayuno-
HCCIIEIOBATENIbCKOIO IIEHTpa TPUKIAJAHOMN
anekrpoaunamukn  (HUL[ TIPD) noxtop
TexH. Hayk, mnpogeccop I. A. Mopo3os
(puc. 1). B cBOEM BBICTYIUIGHUHM OHHU IIO-
3paBWJIM MPHUCYTCTBYIOLIUX CO 3HaMEHa-
TEJIbHBIMU JIaTaMH, HNOJYEPKHYIU AKTyajlb-
HOCTb IPOBOJAMMBIX HCCII€I0BAaHUN, OypHOE
pa3BUTHE HOBBIX HAy4YHBIX HalpaBJICHUH,
pa3paboTKy, CO3/IaHNE ¥ TPUMEHEHNE HOBBIX
MHCTPYMEHTApUEB B PaJUOTEXHUYECKUX, OII-
TUYECKUX U Paguo(POTOHHBIX 33ha4yax. bbuio
MOAYEPKHYTO, YTO AKTUBHOE BOBJIEUEHUE B
TEXHUYECKOE TBOPUECTBO U HAy4YHYIO Jes-
TEIbHOCTh OOYYAIOLIUXCSI CTUMYJIUPYET Kak
pa3BUTHE HAYYHOTO MOTEHIMAA, TaK U JIN4-
HOCTHBIA POCT CTYZIEHTOB.

K yuactuto B KoHpepeHUHH ObLIO
MIPEACTABICHO JEBATh IUICHAPHBIX JOKJa-
JIOB, OXBaTBIBAIOIIMX IIMPOKUHA CHEKTP
Hay4YHbIX HalpaBjeHUN B 00JaCTH MHKpPO-
BOJIHOBOM TEXHUKH, COBPEMEHHBIX CEHCOP-
HBIX CHCTEM U OINTHUYECKUX CHCTEM Telle-
KOMMYHHKAIIMWA, pealu3alru JJIEMEHTOB

KBAaHTOBOW TMaMSTH, PACCMOTPEHHUSI MeEXa-
HU3MOB OOpaTHOM CBSI3U B 33a/1a4aX MEXKJIIe-
TOYHOTO B3aUMOJEHCTBUS.

Puc. 1. Omxpoimue xonghepenyuu: npesudoenm KHUTY-KAU ookmop mexn. nayx, npog. FO. ®@. I'opmuiuios,
oupexmop UPIT ooxmop gusz.-mam. nayk, npog. A. @. Haoees,
oupexmop OHUJI MPIT u HUL] ITPD ooxmop mexh. nayk, npog. I.A. Mopo3zoé (cresa nanpaso)
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[InenapHoe 3acemaHue KoOH(epeHIUU
[MPO®IKC-2017 1n03BOAMIO  Y4aCTHUKAM
O3HAKOMHUTBCSI C TEMaTUKOH padoT, Bemy-
MIUXCSI OOIIENPU3HAHHBIMU HAYYHBIMU KOJI-
JIEKTHBAMH, TIEPCIEKTUBHBIMH pa3padoTKaMu
B 00JIACTH MHKPOBOJHOBBIX, ONITUYECKUX H
KBAaHTOBBIX TEXHOJIOTHH, UX MPUMEHEHHEM B
TEXHUYECKUX U KHUBBIX CHCTEMaX.

PasButnio HaydyHOW MwmIKOJIBI «MHKpO-
BOJIHOBBIX TEXHOJIOTHH, IMPOILECCOB U KOM-
iekcoB B HaydHo-mccieioBaTenbckoM HH-
CTHTyTE TPHUKIAIHON AIIEKTPOJMHAMUKH,
(hOTOHUKM W YKUBBIX CUCTEM OBbLT MOCBSIIEH
nokiax mpodeccopoB [.A. Mopos3oBa u
IO.E. CenenpHukoBa. B noknane otpaxeHbl
BOTIPOCHI MaTEeMAaTUYECKOTO MOJICIUPOBAHUS
MUKPOBOJIHOBBIX IIPOIIECCOB, ACMEKTHI MHUK-
POBOJIHOBOM OMOJIOTMM W MHKPOBOJIHOBOM
XAMUH, CBOHCTBA C(HOKYCHPOBAaHHBIX arep-
Typ B 3ajJadyax co3gaHusi TpeOyembIX Ipo-
CTPaHCTBEHHO-BPEMEHHBIX  pacIpeesICHIH
ANIEKTPOMArHUTHOTO 1MOJIs [4].

PaszBuTne COBpEeMEHHBIX TEIEKOMMYHH-
Kallud M aHaJIW3 W3MEHEHUuM TpeOoBaHUM,
MPEIBIBISIEMBIX K TEICKOMMYHHKAIIMOHHBIM
ONTUYECKAM BOJIOKHAM Ha Pa3HBIX CTaJUAX
pa3BUTHS CETEH CBS3H, MPEICTABICHBI B JI0-
kinane B. A. bypauna (IITYTH). B noxmane
paccMarpuBaeTcs IpoOLUIOe, HacTofAllee U
Oyayiiee ONTHYECKUX BOJIOKOH Ha CETAX
CBSI3U U CIIO)KHOCTH, C KOTOPBIMU CTaJIKWBa-
I0TCSl pa3pabOTUMKH, CBSI3aHHBIE C BCE BO3-
pacTalomuMi TPeOOBAaHUSAMH K TPOITYCKHOU
crocobHOCTH [5].

3ajaun MojenupoBaHus U epeHIn-
anpHOTO TpeodpazoBanusi OFDM curnanos
Ui Tepefayd M300pa’keHuM paccMmarpuBa-
muck B jokiazne I'. C. Boponkosa (YI'ATY).
Beuto mpencTaBiieHO onMcaHNE WMHUTAIMOH-
HOTO MOJETHPOBAHMS TIepeaud W IpuéMa
curHagoB OFDM npu ucnonb3oBanuu aud-
(depennmansHoro mpeoodpazoBanus. Ilokaza-
HO, uT0o auddepeHImaibHoe Mpeodpa3oBa-
HHE HAa OCHOBE JKCTPAIOJIALWU 3HAYCHUH
CHTHAJIa TIO3BOJISIET CHU3UTH MOIIHOCThH IIe-
penaTdyuka mpu rnepenade m3oOpaxkeHuit 06o-
nee yeM Ha 2 nb 0e3 yxyxauieHus KadecTBa
cBsi3H| [6].

HNutepec BeBan poxman /. B. Camu-
I'yJUIMHA, MOCBSIIEHHBIN MeXaHu3My oOpart-
HOM CBSI3M peryisiliii BbIOpoca HelpoMeau-
aTopa — aleTUIXO0JMHA B HEPBHO-MBILIIEYHbIX
COEJIMHEHUSX IMO3BOHOYHBIX >KMBOTHBIX. B
JIOKJIaJie MpeACTaBIEHbl JaHHbIE, CBUIETEIb-
CTBYIOILIUE O TOM, YTO JaHHBIA CrIOcoO Mo-
OYJISIUM  OCYIIECTBIISIETCS 4YE€pe3 CUCTEMY
MIPECUHANTUYECKUX XOJMHOPELENTOPOB U
PEryIALMI0O  NPECUHANTHYECKOTO  YPOBHS
Kanbiwms [7].

[Ipodeccop P.P. Hurmarymnun npen-
CTaBWJI IUICHAPHBIA JOKJIAJ, MOCBAMIEHHBIN
oOuieil Teopuu IMOYTH BOCHPOU3BOAMMBIX
JKCnepuMeHToB. MM mpemioxeHa oOuias
mwiargopma JUisi KOJIMYECTBEHHOTO ONMUCAHUS
JAHHBIX Pa3JIMYHBbIX CIOXHBIX cucrem. Ms3-
MepeHHsi, 00pa3yrolne BHIOOPKY, MOPOXKIa-
0T YHUBEPCAJIBHYIO MOATOHOYHYIO (YyHK-
L[MI0, KOTOpasi paccMaTpUBAETCS B KadecTBE
CHEeM(pUIECKOr0 MOCTa B 3aJjau€ CpaBHEHUS
VMCTUHHOW TEOPHH C IKCIIEPUMEHTOM. TaKxke
00CY)XJaJINCh HOBbIE MPUJIOKEHUS Mpenasa-
raeMod TEOpUH B TECTHUPOBAHUHU CIOKHBIX
npuOOPOB MO HMX IIYMOBBIM XapaKTEPUCTH-
Kam [8].

B nokmane A. B. bypauna «Manomoao-
BbIM peXUM (YHKIIMOHUPOBAHUS KBaPIEBBIX
ONTUYECKUX BOJIOKOH: MPWIOKEHUS IS
CEHCOPOB U BBICOKOCKOPOCTHBIX CeTell nepe-
Jlaud JAaHHBIX PAa3HOTO Ha3HAuYeHUs» pac-
CMOTpEH 0030p NPHUJIOKEHUI MaJIOMOJIOBOTO
peXuMa rnepeiayl ONTUYECKUX CUTHAJIOB 110
ONTUYECKOMY BOJIOKHY B MH(OKOMMYHUKa-
LIMOHHBIX U CEHCOPHBIX CHUCTEMax M Olluca-
HUS MaTeMaTH4eCcKOro armapara, OpUEHTH-
POBAaHHOIO Ha pelleHue OOpaTHOM 3aaayuu
ONTUMM3ALMH TIPOGUIS TOKA3aTENs IPETOM-
JIEHUs CIIeNUATM3UPOBaHHON (GopMbI, oOec-
MEYMBAIOIIEH  YIPABJIEHUE 3a7€PKKOU
HaIpaBJIIEMbIX MOJI 33JaHHOTO MOpsijaKa B
MaJIOMOJIOBOM pexume [9].

Hoxnan C. A. MouceeBa MoCBSIIEH pac-
CMOTPEHUI0  BO3MOXKHOCTH  pealu3aluu
KBaHTOBOM MaMsTH Ha (POTOHHOM 3X€ B pe-
30HAaTOPHBIX cxemaX. bell mpeacTaBieH psf
CXEM pealHn3aluy KBaHTOBOM MaMsTH Ha (-
(dbexkTe POTOHHOTO 7Xa B BBICOKOJIOOPOTHBIX
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pe3oHaTopax ONTUYECKOTO M MHUKPOBOJHO-
Boro auanasoHa. [Ipennoxxensl gusmueckue
YCIIOBHUS, NMPU KOTOPBIX BO3MOXHA BBICOKO-
3¢ deKTHBHAS 3aIUCh U CUNUTHIBAHHWE IITUPO-
KOIIOJIOCHBIX CBETOBBIX M JJIEKTPOMAarHuT-
HBIX IOJIEW B HOBBIX CXE€Max, B TOM 4YHCIIE
HaHoonTH4YecKuX. OOCYXKIaTUCh BO3MOKHO-
CTH SKCIIEPUMEHTAJIbHON pealn3aluu JaH-
HBIX cxeMm [10].

AKTHUBHOE OOCYXJIEHHE U BHHMMAaHHE
npuBi€k goknan M. 1. Hypeesa, nocssimén-
HBIA pasinOQOTOHHBIM MOJUTAPMOHHUIECKUM
CEHCOpPHBIM CHUCTEMaM M HX TEXHUYECKUM
npuioxeHusiM. Kak wm3BecTHO, paanodoTo-
HUKa UTPaeT OJIHY U3 TJIaBHBIX poJiei B pe-
LICHUH PsAa HAyYHO-TEXHUUYECKUX MPOOIIeM.
JlaHHast poJyib onpenesseTcss MUpPOKOW MoJIo-
COM, BBICOKOW CKOPOCTHIO, 3PHEKTUBHOCTHIO
U TOMEXO3alHUIIEHHOCTRI0O 00paboTKU pa-
JMOYACTOTHBIX CUTHAJIOB B ONTHYECKOM
Jiana3zoHe, BO3MOKHOCTSIMH JIMHEWHOTO WJTN
HEJIMHEMHOTO IpeoOpa3oBaHusl KOMIUIEKCHO-

ro CHEKTpa U3MEHSIIONIUXCS MMapaMeTpOB OIl-
TUYECKOTO TIOJISI B PAIMOYACTOTHOE DJICKTPH-
geckoe [11].

3aKITIOYUTENFHBIN  TUICHAPHBIA  JTOKJIA]T
b. A. AxumunHa ObUT TIOCBSIIEH camMo00pazo-
BAaHHMIO M CaMOCTOSITEIBHOW paboTe CTyIeH-
TOB B (u3ndeckoM BocmHuTaHuU. CamMoCTOs-
TenmpHas paboTa 1Mo (PU3HYECKOH KyIbType
CTajia CIIEJICTBHEM CYIIECTBEHHBIX H3MEHE-
HUH B y4eOHBIX TIaHAX IMOATOTOBKU OakaliaB-
poB. B noxmanme o6cyxnmanoch 3Ha4YC€HHE cCa-
MOCTOSITEITbHOW (DM3UYIECKON ITOATOTOBKU B
oOrieii cucreMe caMooOpa3oBaHMS YCIIOBEKA.

[Tomumo s3TOTO, AN ydacTusi B padbote
cekuuii OblTM OoTOOpaHbl 16 MOKIANOB OT
Hay4dHBIX  COTPYIHHUKOB, MpodeccopcKo-
MPEenoAaBaTeIbCKOTO COCTaBa, aCHUPAHTOB,
MarvucTpaHTOB U CTYJICHTOB U3 MHOTHX BY30B
Poccun. Ha puc. 2 mpuBonsTcs naHHBIE TO
YHUCITY TIOJIaHHBIX TOKJIAJ0B U AMarpaMma Mx
pacrmpeienieHdss MO HampaBJICHUsIM KoHe-
PEHIINH.

Pacnipenenenne 10K/1a10B N0 CEKIUAM HA
IV MHTK "IPO®KC-2017"

- MI/IKPOBOHHOBLIC TIpOLECChI, TEXHOJIOIMU U KOMIIICKCHI

= TpeHuHr n oOpa3oBaHue B 00JIaCTH PagnodU3UKN, (POTOHHKH M KUBBIX CHCTEM

doroHuka

KBanrtoBast onTuka u KOMMYHUKaLUU

= Texunueckast JJICKTPOANHAMHUKA, (bOTOHI/IKa nu PIH(bOpMaTI/IKa KHUBBIX CUCTEM

Puc. 2. [luacpamma pacnpedenenusi 00K1a008 no CeKyusm

1V MHTK «lIpuxnaouas snekmpoounamuxa, pomonuxa u scugvle cucmemot — 2017 »
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Puc. 3. 3aceoanue cexyuu « Mukposoinosvle npoyeccol, MexHOI02UU U KOMNJICKCHLY

WNuTepec Kk KOH(EpEeHIUU €O CTOPOHBI
CHEIHAIMCTOB, MNPEICTABISIOIIUX Hay4yHbIE
IIKOJIbI B 00JIACTH MHUKPOBOJIHOBBIX TEXHO-
Jorui, (OTOHHKHU, KBAHTOBBIX KOMMYHHKa-
IUNA U KUBBIX CUCTEM, JTEMOHCTPUPYET CTa-
OmIBbHBIN pocT [12], TOCKOJIBKY BCE OOJIbIIee
YHUCJIO CTYIEHTOB M MOJIOJBIX YYEHBIX aK-
THUBHO 3aHUMAIOTCS HAYYHOU AESITEIbHOCTHIO
B YKa3aHHBIX U CMEXHbIX 00JIaCTsIX.

VYyacTHUKaMu KOHQEpEeHIMH TpaIuliy-
OHHO CTAHOBSATCS MOJIOJIbIE YYEHbIE U CTY/IEH-
Thl CO CBOMMHU HAy4YHBIMH PYKOBOIMTEIISMHU.
Bo3MOXXHOCTh y3HaTh O MEPCIEKTUBHBIX
HAY4HbIX HCCJIEIOBAHUAX, NPOBOJUMBIX Be-
IOYIIMMH Y4EHBIMU CTpaHbl, OOMEH OIBITOM,
CO3/IaHUE IIPE3CHTALNN CTUMYJIUPYIOT JIN4-
HOCTHBIM POCT Kaxa0ro ydactHuka. [lo man-
HBIM MPOBEIEHHOTO OIpOCca, y4acTHE B KOH-

(bepeHIMY MTO3BOJISIET CTYACHTaM YyBCTBOBATh
ce0s1 Oosiee yBEpEHHO IPU 3alIUTE KYPCOBBIX
1 BBITYCKHBIX KBAJIM(UKAIIMOHHBIX Pa0OT.

[To Tpaguuuu poToHHAs cekuusi KoHpe-
peHIMM ObUla TMpOBEAEHA MPHU TMOIEPKKE
OnTuueckoro odmectBa Amepuku (OSA) u
Poccuiickoro onTHYecKOro OOIIEeCTBa HM.
H.C. PoxpnectBenckoro (ROS). Crynenue-
ckaa onrrnueckas sueiika KHUTY-KAU ax-
THBHO Y4acTBYyeT B paboTe BceX KOH(eEepeH-
LU, KOTOPbIE MPOBOIUT (POTOHHBIN KOHCOP-
uuyM By30B [loBoikbs: ¥Ydumckuil aBuaiu-
OHHBI  TOCYAAPCTBEHHBIM  TEXHUYECKUU
yHuBepcuteT, [lOBODKCKMI TroCynapCTBEH-
HBIl YHUBEPCHUTET TEICKOMMYHUKALMM H
uHpopmaruku, KazaHckuli HalMOHANbHbIN
HCCIIEIOBATELCKUN TEXHUYECKUN YHUBEpP-
cutet uMm. A.H. Tynonea-KAH.

Pabora BeinoiHeHa npu (pMHAHCOBOM noaaeps;kke MuHuCTepcTBAa 00pa3oBanus U Hayku Poccuiickoii
®enepanuu B pamkax 0a3zosoii yactu I'ocynapcreennoro 3aganust Ne 8.6872.2017/BY.
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HNupopmanus 006 aBTopax

BEJJEHBKUH Jlenuc Andpeesuy — KaHIUIAT TEXHUYCCKUX HAYK, JOICHT Kadeapsl paauo-
(OTOHMKHM ¥ MUKPOBOJIHOBBIX TeXHOJOrui, KasaHCkuii HAI[MOHAIBHBINA MCCIIEI0BATELCKUN TEX-
nuuecknii yHuepcuter uMm. A.H. TynomeBa-KAWM. OGnactes HayuHbix uHTepecoB — CBU-
TEXHOJIOTUH B ITPOMBIIIICHHOCTH, aHTEHHAs TEXHUKA, C(OKYCUPOBAHHBIE aHTEHHBIE PELIETKH, He-

paspymaronui KOHTpoib. ABTOp 70 IMyOTUKAIHMH.

MOPO30OB Onee I'ennaovesuu — JOKTOP TEXHUYECKUX HAyK, mpodeccop, 3aBeayIONIMi Ka-
(enpoii panuopOTOHUKH U MUKPOBOIHOBBIX TexHoyorui, qupekrop HUU IpuknanHoii anektpo-
JIMHAMUKH, (POTOHHMKU M KHUBBIX cucTeM, Ka3aHCKHMi HallMOHAJIBHBIA MCCIIEI0BATENLCKUN TEXHHU-
yeckuii yHuBepcuteT uM. A.H. TymoneBa-KAW. OOGnacte HaydHBIX MHTEPECOB — BOJIOKOHHO-
OIITHYECKUE TEXHOJOTUH, paJnopH3HKa, paanoOTOHNKA, MUKPOBOIIHOBEIE TEXHOJIOTHH, PacIpe-
JIeNIEHHBIE CEHCOPHBIE CHCTEMBI, KBAHTOBBIE TEXHOJIOTHU. ABTOp 280 myOnuKkarmii.

MOPO3OB ['ennaouii Anexcanopoguy — IOKTOp TEXHUUYECKHX Hayk, npodeccop Kadeapbl
PaAMO3JIEKTPOHHBIX U TEIEKOMMYHUKAIIMOHHBIX cucTeM, Ka3aHCKUI HallmOHaNbHBIA HCCIen0Ba-
TeNbCKUHA TexHuueckuid yHuBepcuteT uM. A.H. TynoneBa-KAW. O0nacth Hay4HBIX HHTEPECOB —
CBU-TeXHOJIOTHH B MTPOMBIILICHHOCTH, Onosorun, CBY-ycrpoiictBa. ABTop 150 myOmukarwii.

CE/IEJIPHUKOB [Opuii Esecenvesuy — 1OKTOp TEXHUYCCKUX HaAyK, Mpodeccop Kadempsl pa-
JIMO3JIEKTPOHHBIX W TEJIEKOMMYHHKAIMOHHBIX CHCTeM, Ka3aHCKuil HalMOHAJBHBIA HCCIeNIoBa-
TeNbCKUHA TexHuueckuid yHuBepcuteT uM. A.H. TynoneBa-KA. O0nactb Hay4HBIX HHTEPECOB —
CBY-TexHOI0TMH B IIPOMBIIUICHHOCTH, aHTEHHAsI TEXHHUKA, C(POKYCUPOBAHHBIE aHTEHHBIE PEIET-
K1, METO/IbI Hepa3pylIaloliero KoHtpois. ABropl50 myonukanuii.
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NHO®OPMAIMA AJ151 ABTOPOB

Penakuus sxypHana «BectHuk IToBOMKCKOro rocy1apCcTBEHHOIO TeXHOIOrM4Ieckoro ynusepceurera. Cepus: «Pannorex-
HUYECKHE U NH(OKOMMYHHUKAIIMOHHBIE CHCTEMbI» IPUHUMAET K ITyOJIMKaLUU CTaTbH, COOTBETCTBYIOIIME IIPOGHIII0 U3JaHUS 110
pyOpukam:

«TeneKOMMYHHKAIMH M PATHOTEXHHKA» — IyOIMKYIOTCS OPUI'MHAJIBHBIC PE3YJbTaThl UCCIEAOBaHUM, HalpaBiIeH-
HBIX Ha CO3JiaHue U obecrieueHne (GyHKIMOHNPOBAHUS YCTPOHCTB M CHCTEM, OCHOBAHHBIX Ha MCIIOJIB30BAHUHU IIEKTpOMAr-
HUTHBIX KoJeOaHMil ¥ BOJH U NpeAHAa3HAYEHHbIX U Nepeaayll, mpuemMa u o0paboTku nHpOpMaIMH, MOoTydeHus: HHpOopMa-
U 00 OKpYJKarolel cpelie, MPUPOAHBIX ¥ TEXHUUECKUX oObeKTax. Kpome Toro, pe3yinbraTsl UCCIEIOBAHUH 110 aBTOMATH-
3MPOBAHHBIM CHUCTEMaM pACIpeAesIeHHOH 00paboTkn MHpOpManuy, TEOpEeTUYECKMM OCHOBAM HMOCTPOCHUS, (YyHKIMOHUPO-
BaHUS U UCIOJIb30BaHUS KOMIBIOTEPHBIX CeTell pa3iauyHOro Macmraba, BO3MOXKHOCTSM X PeallM3allid Ha OCHOBE 0a30BBIX
TEXHOJIOMH U CTaHJIapTOB.

«BbluHC/IMTeIbHAA TEXHHKA W HH(OPMATHKA» — IYOIUKYIOTCS OPUTHHAIIbHBIC PE3yNbTaThl MCCIIEIOBaHUM,
HAIPaBJICHHBIX HA CO31aHUE JIEKTPOHHO-BBIUMCIUTEIBHBIX YCTPOHCTB, CUCTEM U CeTell, aBTOMaTU3UPOBAHHBIX CHCTEM 00-
pabotku MH(OpPMALUK U YIIPaBICHHS, CUCTEM aBTOMAaTH3UPOBAaHHOTO MPOEKTUPOBAHMS, IIPOrPAMMHOIO 00ECHEeYEHHS BbI-
YHCITUTEIBHOH TEXHUKH U aBTOMAaTH3MPOBAHHBIX CHCTEM.

«3.]'IeKTp0]-ll/lKa» - l'Iy6J'lI/IKyIOTCSI OPUTI'MHAJIBHBIE PE3YJIbTaThl PICCJ'Ie}IOBaHHﬁ 1o (1)H3quCKI/IM OCHOBaM pasjIN4HbIX
THIIOB l'IpPI60pOB, 0 YIY4YLICHUIO HUX Moueneﬁ, XapaKTEPUCTUK, ITApaMETPOB U PEKUMOB pa6OTBI B PpalMOTCXHHUYCCKUX
yCTpOﬁCTBaX Pa3In4HOro Ha3Ha4CHU. KpOMe TOro, 110 HAy4HOMY 00OCHOBaHHUIO HOBBIX TEXHOJIOTHI IIpOMU3BOJACTBA MUKPO-
1 HAaHOJJICKTPOHHBIX H3Z[eJ'IHﬁ, IIPUHOHUIIOB IIOCTPOCHUSI MHTEIPAJIbHBIX CXEM, II0 HCCICAOBAHUIO MEXAHW3MOB BJIMSAHUSA
yCJ'lOBI/Iﬁ OKCIUTyaTallui Ha pa60Ty AKTHBHBIX l'IpI/I60pOB, MHUKPO- U HAHOSJIEKTPOHHBIX H3Z[eJ'IPII>1.

«HoBuHKHN TexHHUKH U TexHoJoruii. O630psl. Kondepenuun. BasxkHble 1aThl» — IMyOIUKYIOTCS CTaThH, 0030pHast
nH(pOpMALMSA TI0 OTACNIBHBIM IPOOJIEMHBIM BOIPOCAM TE€XHHUKH M TE€XHOJOrMH, KpaTkas MH(popManus o 1aTax, COOBITHSAX,
KOH(epeHIMsAX, a TAKKEe PELEH3UH Ha HaydHbIe Pa0OThI 110 TEMATHKE CEPUU.

Crarbs 10JKHA COIEPKATh TONBKO OPUIMHAJIBHBIH MaTepyall, OTPAKAIOLINN pe3y/IbTaThl 3aBEPLICHHBIX UCCICI0BaHUIT
aBTOPOB, 00bEMOM 6—15 cTpaHumI], BKIIOYAs PUCYHKH.

K neuaru npuHUMaroTcs MaTepuasibl, KOTOpbIE HE OITYOJIMKOBAaHbI U HE TIEPEaHbl B Apyrue pegakuuu. Pykomucu npoxo-
JUIT 00513aTeNbHOE pelieH3upoBaHue. B «BecTHHKE .. .» e4aTaroTCst TOJIKO CTAaThH, NOIMYYHUBIINE MTOJIOKUTEIIbHBIE PELICH3UH.

OTKIIOHEHHBIE B Pe3yNbTaTe PELICH3UPOBAaHM MaTepUaibl BO3BPAILAIOTCSA B OHOM IK3EMIUIApE (C NPUIIOKCHUEM KO-
ITHH PEICH3UHN).

TpeGoBaHus K OPUTHHAJIAM NPEJOCTABJIsAEMbIX paboT

Cmpykmypa nayunoti cmamvu

1. Ansortamms (3—4 npeaioKeHus).

2. Kirouessle citoBa mwin ciioBocoderanus (He 6omee 10) oTaesstoTest ApYyr OT Ipyra TOYKOH C 3aIsITOM.

3. BBenenue (OlEHKA COCTOSHUSI BOIPOCA, OCHOBAHHAsl Ha 0030pe JIMTEpaTyphl C MOTHBAIMEH aKTYyaJbHOCTH; BBISB-
JICHHOE IIPOTHBOpPEUHE, NO3BOJIAOIIEe CHOPMYINPOBATE IPOOIEMHYIO CHTYALMIO).

4. Llenpb paboThl, HaIIpaBIIEHHAs Ha IIPEOJIONIEHHE TIPOOJIEMHOM cuTyanuu (1-2 npeiokeHus).

. Peraemble 3a7a4n, HanpaBlIeHHbIE HA JIOCTIDKEHHUE LIETIH.

. MaremaTuueckoe, aHAIUTHYECKOE MIIM MHOE MOJEIHPOBaHUE.

. TexHuka sKcriepuMeHTa U METOMKa 00PaOOTKU MM W3JI0KEHHUE HHBIX TIOIY4eHHBIX PE3YJIbTaToB.
. MHTepnperanus pe3ylbTaToB WM UX aHAIM3.

9. BeiBogIBI, OTpaXKarolue HOBU3HY IOJIYYEHHBIX PE3YIbTaTOB, IOKa3bIBAIOLIMX, YTO IIENb, NIOCTaBICHHAs B padoTe,
JIOCTUTHYTA.

Tpebosanus k oghopmnenuio cmamoi

Cratbsi TO/DKHA OBITH NPEIOCTaBIIeHa B AJIEKTPOHHOM BHJIE M KOMIIBIOTEPHOH pacredarke (2 9K3.) Ha Oymare gopmara A4.
HIpudr Times New Roman, pasmep mpudra 12 nr, MexcTpouHslii HHTepBai onuHapHbIi. ITons: BHYyTpH — 2 cM, BepXHee, HIXK-
Hee, CHapYXKU — 3 cM (3epKaJIbHBIE TT0JIsT), a03alHBIN OTCTYII IepBoii cTpokH Ha 0,75 cM.

Ha niepBoii crpanune cratsu ciea nedaraercst ¥ JIK (pasmep mpudra 10 nr, npsiMoii, cBeTbIif) 6e3 orcryna. Ha3anue
CTaThM NeYaTaeTcs MO0 LeHTpYy (pa3mep wpudTa 14 0T, npsMoH, NOIYKUPHBIH, nponucHoi). Hiwke, o LUeHTpy — HHULMATIBI,
(bamunus aBropa (pasmep mpudra 12 nr, Kypcus, nomyxupsslil). ITocne damu-nnii aBTOpoB ykasbIBaroTcs Mecta paboOThI: Hep-
Basi CTPOKa — Ha3BaHKE OpraHM3alliy, BTOPasi CTPOKA — IOYTOBBIN afpec (pa3mep mpudra 10 mr, mpsmoii). [Tocne agpecos yka-
3bIBAETCS NIEKTPOHHBIH apec KOHTAKTHOrO aBTOpA.

Janee pa3Memaercst aHHOTauus (BbIpaBHUBAHKE 110 MIUPUHE, pasmep wpudra 10 0T, Kypcus, OTCTYH ciieBa U crpasa 1
cM). AHaOrnuHO O(OPMIISIOTCS KIIFOUeBble CioBa. KilroueBble CIIOBAa CTAThbH MPENOCTABIISIOTCS HA PYCCKOM M aHITIMHCKOM
sa3bIKax. Tarke HE0OX0MMO IPEIOCTABUTH ABTOPCKOE Pe3l0Me CTaTbH Ha PYCCKOM U aHIIMHCKOM SI3bIKAX.

ABTOpCKOE pe3toMe JOKHO OBITH NOHATHBIM 0€3 oOpalieHust K caMoil myOIHKaLnHy.

ABTOpPCKOE pe3loMe K CTaThe SBJISCTCS OCHOBHBIM MCTOYHMKOM HH(OpPMAlMK B OTEUECTBCHHBIX M 3apyOEKHbBIX HH-
(OpMaIMOHHBIX cHCTEeMaX 1 0a3ax JaHHBIX, MHACKCUPYIOIIHX XKYPHAIL.

ABTOpCKOE pe3toMe JOJDKHO H3JIaraTh CyIIeCTBEHHbIE (akTbl paGoOThl, U HE JIOKHO NPEYBEIMYUBATE MM CONEPIKATH
MaTtepuall, KOTOPbI OTCYTCTBYET B OCHOBHOM YacCTH ITyOJIMKAIUH.

0 3 N D

CTpyKTypa pe3ioMe T0JIKHA BKJIIOYATH BBeJCHHUE, LN U 321241, MeTObl, Pe3yJIbTaThl, 3aK/JI04YeHHEe (BHIBO/BI
H NPAKTHYeCKast 3HAYMMOCTB).

Pe3synbraThl paboThl OMKUCHIBAIOT NPEIEIBHO TOYHO U MH(OpMaTuBHO. IIpUBOAATCS OCHOBHBIE TEOPETUUECKHE U JKC-
[IEpUMEHTAJIbHbIC Pe3YJbTaThl, (PaKTHUECKUE NaHHbIC, 0OHAPYKEHHbIC B3aUMOCBSI3U U 3aKOHOMepHOCTH. [Ipu 3TOM OoTHaercs
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[PEIIOYTCHHE HOBBIM Pe3ylibTaTaM U JaHHBIM JOJITOCPOYHOrO 3HAYCHHUSI, BAXKHBIM OTKPBITHSM, BBIBOJAM, KOTOPBIE OIpO-
BEPraroT CYLICCTBYIOILINE TCOPHH, & TAKKE JaHHBIM, KOTOPbIC, 10 MHEHHIO aBTOPa, HMCIOT MPAKTHIECKOE 3HAUCHHE.

BbIBOIBI MOT'YT CONPOBOXKIATHCS PEKOMEH/IALIUSMHE, OLIEHKAMH, TPE/UI0KEHUSIMH, THIIOTE3aMH, OIHCAHHBIMU B CTAThE.

CBelieHus, COJIEPIKAIINECS B 3aIJIaBUH CTAThH, HE JOJDKHBI TOBTOPSATHCS B TEKCTE aBTOPCKOTO PE3FOME.

Crieyet u3berath JMIIHUX BBOAHBIX (pa3 (HampuMep, «aBTOp CTaThbU PAacCMAaTPUBAET...»). VICTOpUYECKHE CIIPaBKH,
€CJIM OHHM HE COCTAaBJISIFOT OCHOBHOE COJCpIKaHHE JOKYMEHTa, OMICAHUE PaHee OMyOJIMKOBAHHBIX PabOT U OOLICHU3BECTHBIC
TMOJIOKCHHS B aBTOPCKOM PE3FOME HE TPUBOJISTCS.

B TekcTe aBTOPCKOro pe3roMe CIIeAyeT yHoTpeOIsTh CHHTAaKCHYECKUE KOHCTPYKIIMH, CBOHCTBEHHBIE SA3bIKY HAYYHBIX H
TEXHUYECKHX JOKYMEHTOB, H30€rarh CIIOKHBIX TPAMMATHYECKUX KOHCTPYKIHIL.

B TekcTe aBTOPCKOro pe3toMe Clie/lyeT MPUMEHSTh 3HAUMMBbIE CII0BA U3 TEKCTa CTAThU.

TeKCT aBTOPCKOro Pe3roMe JOKEH OBbITh JIAKOHHYCH U YETOK, CBOOOJIEH OT BTOPOCTENCHHOW MH()OPMALINH, JTUIIHUAX
BBOJIHBIX CJIOB, OOIIMX M HE3HAYAIINX (HOPMYIHPOBOK.

TeKCT I0IKEH OBITh CBS3HBIM, Pa3pO3HEHHBIC M3J1araeMble MOJIOKEHHUSI JOJKHBI JIOTHYHO BBITEKATH OJTHO M3 APYroro.

CokpaleHus U yCIOBHbIE 0DO3HAYEHHUS, KPOME OOIIECYIOTPEONTEIbHBIX, MPUMEHSIOT B HCKIIOYUTEIIBHBIX CITydasx
WITH K0T MX Paciin(pOBKY U OIPEIeTICHHS [P IIEPBOM YIIOTPEOICHUH B aBTOPCKOM PE3FOME.

B aBTOpPCKOM pe3toMe He JeNatTCsl CChIJIKUA Ha HOMeEp ITyOJIMKAIMK B CIIMCKE JIUTEPATypPhl K CTaThe.

MOXKHO HCIIONIB30BaTh TEXHUYECKYIO (CICLHAIBHYI0) TEPMHHOJIOTHIO BalllCi AUCIMIUIMHBI, YETKO M3JIaras CBoe MHe-
HHE W UMEs TAKXKE B B, YTO BbI [THIIETE ISl MEXIYHAPOAHOH ayIUTOPHH.

TeKCT I0KEeH ObITh CBS3HBIM C HCIOJIB30BAHUEM CIIOB «CIICIOBATEIBHO, «D0JIee TOro», «HAIPUMEPY, «B PE3YIBTATE»
u 1.1. («consequently», «moreover», «for exampley, «the benefits of this study», «as a result» etc.), mubo pa3po3HeHHbIE
M3J1araeMble MMOJIOKEHHSI JIOJDKHBI JIOTHYHO BBITEKATh OJIMH U3 IPYroro.

Heobxoqumo ucnonb30BaTh akTHBHBIN, a HE MACCHBHBIN 3aior, T.e. «The study tested», Ho He «It was tested in this
study» (4acras ommOKa poCCUICKUX aHHOTAIHH ).

O0beM TekcTa aBTOPCKOro pesrome He meHee 250-300 ciios.

@opMyJIbI U OT/ETBbHBIE CHMBOJBI HaOMPAIOTCSl C HCIIONB30BaHHEM pemakropoB ¢opmyna Microsoft Equation wmm
Math Type (ue BcraBnars Gpopmyisl u3 nmakeroB MathCad 1 MathLab, a taroke He crieyeT NCIIONB30BaTh CTAHAAPTHYIO BCTaBKY
MareMaTu4ecKux (hOpMyIT WM IIOCTPOSHHUE COOCTBEHHBIX (POPMYIJI C TOMOIIBIO OHOIMOTEKN MAaTEMaTHIECKUX CHMBOJIOB).

Hamocrpanuu. CxeMbl, rpadyKy, AUarpaMMbl U T.IL IPUHHMAIOTCS TOJIBKO B BeKTOpHBIX (opmarax (Word, Excel,
Visio, CorelDraw, Adobe Illustrator u ap.). I'padudeckuii MaTepuan KomkeH ObITh YETKUM M HE TPeOOBaTh MEPEPUCOBKH.
I'paduky MOTYT BBIIEIATHCS JIMHHUSIMH Pa3HOro CTHILSL, OTMedaThes udpamu, 1ud0 pasnuuHeIMU BeTaMu. Dotorpadun u
CKPHHILOTBI JO/DKHBI BBINONHATCA B pacTpoBbIx (opmarax (tiff, bmp, png u np.) nocratounoro pacmupenus (300 dpi) u
4ETKOCTH. TaONHIBI ¥ PUCYHKH JODKHBI OBITH BCTABJICHBI B TEKCT HOCIE a03alleB, CONEePIKAIIMX CCBUIKY Ha HHX.

Pa3meps! miuTroCTpaLyii He JODKHBI MPEBBIIIATH PA3MEPOB TEKCTOBOrO 1o (He Goree 15 cm).

Cnncok JuTepaTypbl 0QOPMIISETCS COIIACHO MOPSIKY CCBUIOK B TEKCTE (I/1€ OHU YKa3bIBAIOTCS B KBaJIPaTHBIX CKOO-
Kax) u obs3arenbHO B coorBercTBUM ¢ TOCT 7.0.5-2008 B 1ByX BapuaHTax:

1) Ha pycckoM;

2) Ha s3bIKe opHrHHana jJatuHckuMu OykBamu (References). Ecmm pycckosi3pranast crarbsi Oblia nepeBeieHa Ha aH-
[JIMHACKUH SI3bIK U OIyOJIMKOBaHA B QHIVIMHCKOM BEpCHH, TO HEOOXOIMMO YKa3bIBaTh CCHUIKY M3 HMEPEBOAHOIO MCTOYHHKA.
Bubnuorpaduyeckne onmcaHus POCCHHCKUX ITyONMKAIMH COCTaBISIIOTCS B CIEMYIOIIEH IOCIIeI0BATEIBHOCTH: aBTOPHI
(TpaHcIMTEpalKs), IEPeBO Ha3BaHUs CTaTbU (MOHOrpa(huu) B TPAHCIUTEPUPOBAHHOM BapHaHTE, II€PEBOJ HA3BAHUSI CTaTbU
(MoHorpaduu) Ha aHrIMHACKMI A3bIK B KBaJAPaTHBIX CKOOKax, HA3BaHUE UCTOYHHUKA (TPaHCIMTEPAlus, KYpCHB), BBIXOIHBIC
JIaHHbIE ¢ 0003HAUCHUAMH Ha aHIJIMHCKOM SI3BIKE.

CcpUIKHM HA Heony0JIMKOBaHHbIE PAGOTHI He JOIYCKAIOTCS.

Crarbs 10JpKHA OBITh HOJIMCaHa aBTopoM(amu). [Tocie moxmnucu aBTopa U JaThl yKa3bIBatOTCs ero Gpamunust, ums, or-
4eCTBO (IIOJIHOCTBIO), yUCHAsl CTENEHb, JJOJDKHOCTb, MECTO paboThl, 00JIACTh HAY4HBIX MHTEPECOB, KOJIMYECTBO OIyOIMKO-
BaHHBIX padoT, TesnedoH, e-mail, nomamHuii axpec.

K craTbe npunararorcs ciiegyronme J0KyMeHThbI:

- aBTOPCKOE 3asIBJICHUE C yKa3aHUEeM PYOpPHKHU XKypHala;

- OKCIIEPTHOE 3aKITIOUYCHUE O BO3MOMKHOCTHU OITyOIMKOBAHMS;

Marepuaiibl, He COOTBETCTBYKLIME BbIIIEYKA3aHHBIM TPeOOBAHUSIM, HE PACCMATPUBAIOTCH.
Axpec aas nepenmckn: 424000 Houxap-Ona, . Jlenuna 3, [ITTY,

penaxuws xypHaia «Bectauk [II'TY», e-mail: vestnik@volgatech.net

ITnaTa 3a MyOJIMKALMIO PYKOMHCEH He B3UMaeTCsL.

Tloopobnee — na caiime III'TY: http://www.volgatech.net
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