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KOJIOHKA I''TABHOI'O PEJAKTOPA

e

Veaowcaemvie konnezu!

[Ipencrapnsem Bamemy BHUManmio BTopoi HoMep 2015 roma Hamrero
JKypHama.

IlepBas craThs pasgena «TenekoMMyHHKallMd U PaJUOTEXHUKA» IOCBS-
IIeHa BOIPOCaM MOCTPOCHUS YHHBEPCAIBLHOH pasno(OTOHHON CHCTEMBI KBaH-
TOBOTO PACHpeeNIeHHs KI0Yel ¢ YaCTOTHBIM KOAMPOBaHMEM, aHAIU3Yy U CHH-
Te3y TaKUX CHCTEM Ha OCHOBE KJIACCHMYECKMX IOAXOJOB, a TaKXke MEepCHEeKTHB-
HOTO — C MCIOJIb30BaHUEM KOMOWHHPOBAHHOW aMIUTUTYTHOM MoayJsiuu U ¢da-
30BOM KOMMYyTaluu. B cienyromieil ctatbe NMpencTaBiIeHbl pe3ysbTaThl UCCIIe-
JOBAaHHS METOMOB OOHAPY)KCHHS M BBIICJICHHS IIOJIE3HOTO CHTHANA B HOBOM
cucrteMe II(pPOBOTO PaIHO30HINPOBAHNS HOHOCGHEepHBIX JnHNH KB-CcBsi3n He-
npepbiBHBIMU curdanamu ¢ JIUM. IlpencraBineH KOMIUIEKCHBIN METOJ CUHTE3a
aIalITUBHOTO AJITOPUTMa ONTHUMAIBHOTO NMpHEMA CHTHAIOB HPH 0O0OOMIEHHO-
THUIIOBBIX CYNEPIO3UINAX PA3TUUHBIX KOJMUYECTB COCPENOTOUYCHHBIX MOMEX H
YPOBHS (DIYKTYalMOHHBIX IIYMOB IPH BBINOJIHEHHU YCIOBUS UX (DU3NUECKON
peannzyeMocTH. 3aBepliaeT pasjiesl CTaThsd 00 MCCIEAOBaHUSIX BPEMEHHBIX Ba-
pHaNuil MOJIHOTO JCKTPOHHOTO COJACp)KaHMs B HOHOC(hEpe 3eMid 10 JaHHBIM
(ha30BBIX M KOJOBBIX W3MEPEHUIl NCEBAONAILHOCTH. J{Is1 TpaHCHOHOC(EPHOTOo
30HIUPOBaHHUs MOHOC(EPHl M KaHAJIOB CITyTHUKOBOW CBSI3M HCIIOJIb30BAIHCH
HasuramuonHsle cuctemsl [ JIOHACC u GPS.

B paznene «BprumcnurensHas TeXHWKAa W MH(OpPMATHKa» ITEpBasi CTaThs
MOCBSIICHA FCCIIEAOBAHNIO CYIIECTBYIOMIEH W pa3pabOTKe MEPCHEKTUBHON HH-
(hopMaIOHHBIX Moeneil 6e30macHoro monaéra, aBTOPOM IMOIydeHa MH(pOpMa-
IIMOHHAs] MOJENb 0E30IacHOTO MOJIETa B NETEPMHUHHPOBAHHOM BHIIE OTHOCH-
TENIBHO WM3BECTHBIX ABHALMOHHBIX cOOBITHH. Cnemyromas cTaTbs ITOCBSIIECHA
WCCJIEJIOBAaHUSAM alIrOpuTMa OUU(POBKU rpaUuecKux JaHHBIX, YCTOMYMBOIO K
IoMexaM, KOTOpble MMEIOT MECTO Ha PacTPOBBIX H300pakeHMsX. Vcnonp3oBaH
METOJ MPOCIICKUBAHUE KOHTYPOB HM300pakeHUil mo anroputmy PoseHdenbia.
Jns NOBBIIEHHS NOMEXOYCTOMUMBOCTU aJrOpUTMa MCIOJB3YETCs armapar
KOHTYPHOTO aHalN3a, IMO3BOJIIOMMNA HCKIIOYUTh Malopa3MepHble OOBEKTHI
H306pa>1<eH1/1$1, SBJIAIOIIHUECSA ITIOMEXaMU.

B paznene «3nekTpoHnkay» mpencTaBieHa paboTa, MOCBAIMIEHHAS BOMPO-
caM COTJIACOBAHMS Ha 3a/laHHOW 4acTOTE aHTEHHBI OJMHOYHOTO INEJIEBOTO H3-
JydaTesst MO OJHOPOIHBIM TUIOCKAM JHAJIEKTPUYECKHM IOKphITHEM. B0o30yx-
JICHHE W3JTydaTess OCYHIECTBIISIETCS CHMMETPUYHOMN MTOJIOCKOBOW JIMHHUEH B pe-
30HATOpE C OJHOPOJIHBIM 3alloJHEHWEM. B criemyromiel craThe mperuioKeHa
MOZENb 3JIEKTPONPOBOAHOCTH TOJCTOIUIEHOUHBIX PE3HUCTOPOB, YUHTHIBAIONIAS
METAJUVIMYIECKYI0 ¥ TEPMOAKTUBHBIE COCTABJIAIONINE POBOANMOCTH. 3aBepIIaeT
pas3zmen crarhsi 00 3KCIIEPUMEHTAIBHOM HCCICAOBAaHUM CTENEHU BIUSHUS IPO-
M3BOJICTBEHHBIX (DAaKTOPOB Ha CTPYKTYPY TOHKOH KepaMukH. Pe3ysibrarhl mc-
CIIeZIOBAaHUH MO3BOJIIIOT OMPEAETNTh HampaBiieHHe padoT B 00NacTH HaAEKHO-
CTHU HOBBIX HU3JIEHH MPH UX pa3paboTKe.

B uerBéprom paszmene npencraBieHa HHGOpPMAIHA O pa3paboTKe M BHEH-
peHnr MH(GOKOMMYHHKAIMOHHBIX cucteM «be3onacHslii ropoa» B enunyto de-
JIepalibHyI0 CeTh MOHUTOPHHIa OE30MaCHOCTH U 3alIUTHl HACEIECHHS OT YPE3BbI-
YalHBIX CUTyaluid. B aToM pasnene mpexacraBieHa MH(GOpPMaLUs O pa3BUTHH
MPOEKTHOH JeATeNIbHOCTH B IIKOJIAX M yyacTuH oOydaromuxcsi B [ToBomkckom
Hay4HO-00pa3oBarenbHOM Gopyme «Moii IepBblii Iar B HAyKY».

VYBaxkaembIit YuTarTciib, Mbl HAJICCMCs, UYTO CTATbH, ny6nm<yeMLIe B 3TOM

HOMEpe, 3auHTepecoBaiu Bac, u Bel mponomkure nanpHeiiee COTpyJHUYECTBO
C HAIIIUM >KYPHAJIOM.

Ipogheccop Hamanvsi Psibosa
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Paccmampusaiomess  6onpocbl  nocmpoeHust  YHUBEPCAbHOU  paoUO@OMOHHOU  CUCmeMbl
K6AHMOB020 pACHpedeNeHusi KIoYell ¢ 4acmomusim Kooupoganuem. E€ xonyenyusi ocnosana na
603MONCHOCIU CO30AHUSL MHO2OQYHKYUOHATIbHBIX V3108 0I5l peaiusayuu OoavuuHcmsea Haubojee
YACO UCNOAL3YEMBIX 8 YKAZAHHBIX CUCTEMAX U008 YACTOMHO20 KOOUPOBAHUSL C AMNIUMYOHOU,
@az0601 U KOMOUHUPOBAHHOU AMNIUMYOHO-DA3080U MOOYIAYUEH U PEMOOYAAYUel ONMUYECKOU
necyweu. IIpoananuzupoeanslt XapaKkmepucmuKku co30a8aemblx CUCTEM HA OCHOBE KIACCUYECKUX
n00X0008 U NePCHeKMuUBbl UX pa3eumus ¢ UCNOIb308AHUEM KOMOUHUPOBAHHOU AMNIUNMYOHOU MO-
oyrsiyuu u hazosoti kommymayuu. Ilpugeoenvl OYeHKu 03MONCHOCMU NOCMPOEHUsL NePCNeKmus-
HbIX CUCTEM K8AHMOBO20 PACHPEOeieHUs. KIOYell ¢ YaCOMHbIM KOOUPOBAHUEM, 8 MOM YUCLe Npu
UX CUMMEMPUYHOU U ACUMMEMPUUHOU Pearu3ayusimMu, d maKdice ¢ UCNOAb308AHUEM MEXAHUIMOS
RACCUBHO20 PACNO3HABAHUL COCMOSHULL NOJAPU3AYUYU (PomoHo8 Ha 6aze GuUibmpos 601HOB020
MYTbMUNIEKCUPOBAHUSE OOKOBBIX COCMABISIOWUX NPOMOOYIUPOBSAHHO ONMUYECKOU HECYIYEIL.

Knroueswie cnosa: xeanmosas Kpunmozpagus; cucmemyvl KEAHNMOB020 PACHPeOeNeHUs KIi0-
Yell; YACMOMHOE KOOUPOBAHUe; pAOuOpOMOHUKA, amMnaumyoHdas Mooyiayus, Gaszoeas mMooyisi-
Yus;, KOMOUHUPOBAHHAA AMNAUMYOHO-PA308As1 MOOYIAYUS, KOMOUHUPOBAHHASL AMNIUMYOHAS MO-
oynayus u (hazo8as KOMMYmMayus.

PabGora BbImoJiHeHa npu (pUHAHCOBOW moanep:kke MuHuUcTepcTBa 00pa3oBaHust U Hayku Poccmii-
ckoii @eepanuy B paMKax NPOEKTHOM YaCTH rOCyJapCTBEHHOI0 32JaHUS HA OKa3aHUe YCJIYr (BBIMOJIHe-
HHe padoT) N0 OPraHu3aluNu HAYYHBIX HccenoBannii, BeimojaHseMbix ®I'BOY BIIO «KKHUTY-KAW» Ha
kadenpe pagnoOTOHNKH M MHKPOBOJIHOBBLIX TEXHOJOTMIl M B HAYYHO-HCCIEI0BATEIbCKOM HHCTUTYTE
NPUKJIATHON 3JEeKTPOAMHAMHUKM, (POTOHUKM M KHUBBIX cucTeM (nmporpamma «Paamodoronuka»
3.1962.2014/K).
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ABSTRACT

Quantum communication networks provide a unique opportunity to exchange a random se-
quence of bits between users with guaranteed security not achievable in the classical open or systems
with special cryptographic protection. This is achieved by means of quantum key distribution tech-
nology using. Design principals of universal microwave photonics system for quantum key distribu-
tion with frequency coding are concerned. Its concept is based on the possibility of creating the mul-
ti-functional units to implement the most commonly used in these types of systems technol-ogies of
frequency coding: amplitude, phase and combined amplitude-phase modulation and remodulation of
optical carrier. The two main protocols used for their construction are pro-tocols BB84 and B92.
The characteristics of established systems based on classical approaches and prospects of their de-
velopment using a combination of amplitude modulation and phase commutation are discussed. Ap-
plication of microwave photonic universal system for quantum key distribution with frequency signal
to implement classical approaches allows multiple levels of cryptographic security, including switch-
ing schemes and protocols with remodulation and passive detection. Doubling the number of electro-
optic modulators certainly increase the cost of the system, which, however, can be compensated by
expansion of its functional possibilities. Implementation of perspective system for quantum key dis-
tribution with frequency coding based on consistent amplitude modulation and phase switching is
characterized by a high spectral efficiency of optical carrier modulation conversion realized by 1l'in-
Morozov’s method. For the first time the possibility of constructing an asymmetric structure, using
only modulators on the Alice side and passive filters based on fiber Bragg or arrayed waveguide
gratings on the Bob side. Introduction of phase switching stage will significantly improve the conver-
sion efficiency of the optical carrier and signal/noise ratio of the received signals, and reduce on
25% the bandwidth, occupied by the side components.
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00paboTka cUrHaNIOB, 30HANpOoBaHNe BU-pagnokananos. ABTOp YeTHIPEX MyOIMKanuii.
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INITIAL PROCESSING OF OBLIQUE IONOSPHERIC SOUNDING IONOGRAMS

V. A. lvanov, D. V. lvanov, N. V. Ryabova, M. I. Ryabova, A. A. Chernov, V. V. Ovchinnikov
Volga State University of Technology,
Lenin Squire, 3 Yoshkar-Ola, 424000, Russian Federation
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ABSTRACT

Introduction. lonospheric research has a number of important problems. Their solution is im-
possible without automated information processing organization. The main source of information
about the ionosphere condition is an ionogram. The important stage in ionospheric HF radio chan-
nel diagnostics implementation is ionogram preprocessing (filtering). It comprises the refinement of
an ionogram from noise terms with the purpose of wanted signal extraction. In modern LFM iono-
sondes, several methods of wanted signal detection and extraction are applied. However, the appli-
cation of these processing methods separately doesn’t solve the problems of efficient wanted signal
extraction. The solution to this problem requires creating a complex adaptive algorithm, which al-
lows tuning it to the conditions of short radio waves propagation in a corresponding radio line. The
purpose of the work was the development of the algorithms and software of the initial processing of
oblique ionospheric sounding ionograms. Results. Within the framework, the algorithms and the
program of the initial processing of oblique ionospheric sounding ionograms in Labview were devel-
oped. In the program, the following processing methods were implemented: dynamic threshold
method; window median filter; median filter along track directions; modified window filter. The re-
sults of ionogram processing for the radio line Cyprus-Yoshkar-Ola were presented. The compara-
tive analysis of the efficiency of these methods was carried out. The results of the analysis showed:
ionogram refinement must be implemented in several steps; as the final stage median filtering along
track directions or the modified method of single burst filtering can be used.
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ABSTRACT

Introduction. One of modern techniques of the investigation of the ionosphere and dynam-
ic processes in it is the method of transionospheric sounding by signals of satellite navigation
systems GLONASS/GPS. The essence of the transionospheric sounding method is in the deter-
mination of the total electron content (TEC) of the ionosphere. TEC is the main characteristic,
determining the change of radio navigation signal parameters. The problem of the creation of
techniques for the processing of navigation measurement results, which allow determining key
parameters for the calculation of TEC of the ionosphere, is urgent. The purpose of the work is
the development of algorithms and tools for the determination of time variations of the total
electron content based on code and phase measurements; the estimation of TEC on the basis of
the data of computing and full-scale experiments. Experiment technique and TEC determina-
tion algorithms. For the problems of the measurement of key parameters of a transionospheric
radio channel, the hardware-software complex, including a special-purpose navigation receiver
NovAtel FlexPak-V2 with the antenna NovAtel GPS-702 GG and a personal computer was used.
For the computing experiment, the algorithm for constructing TEC diurnal variations, using the
international model IRI-2012 was applied. As initial parameters of the model during calcula-
tions, the solar activity level, defined by the Wolf number, date, time and geographic coordi-
nates of the investigated point on the Earth taking into account the height of suspending the an-
tenna were considered. The determination of TEC values, based on double-frequency phase
measurements using the data of terrestrial receivers GLONASS/GPS was carried out in the pro-
gram module TECphase 1.0. As the measured parameter, the phase difference of two carrier ra-
dio navigation signals was used. In the algorithm of the TEC calculation according to code
pseudorange measurements at two frequencies, the measured parameter is signal propagation
time (delay time 7 between the moment of emission and the radio navigation signal registration
moment). For the calculation of the absolute vertical TEC, the algorithm, based on simultane-
ous application of phase and group measurements of TEC and the simple model of TEC meas-
urements, considering differential code delays was used. Results. The analysis of different algo-
rithms of the determination of diurnal variations of total electron content values in the iono-
sphere of the Earth was conducted. The method of the TEC calculation according to phase
measurements has high accuracy, during code measurements, a fairly high noise level in com-
parison with other measurement methods is observed. The results, obtained according to model
and experiment data, agree. Season and diurnal periods of maximum values of the total electron
content were experimentally found, the statistical estimation was received.
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ABSTRACT

Introduction. For rational creating of the information support system for state aviation
flight safety in the Russian Federation, it is necessary to develop the information model of the safe
flight of aircraft, which is the instrument for the modeling of information support processes of the
flight safety control system in general. The purpose of the work is the creation of the information
model of the safe flight of aircraft for the modeling of flight safety control processes, during flight
organization, preparation and execution. The use of the airborne information system for flight
safety control allows making a comparison and determining the state of flight safety in automatic
mode without a pilot or an aviation specialist of the ground-based point of control. The decision
on flight safety is made on the basis of the comparison of the set of current controlled events with
the documented flight safety contour. The contour of real flight safety differentiates probable
states of aviation events, when there is a possibility and there is no possibility to prevent an air
accident. For the solution of aviation event state control problems without human involvement, it
is necessary to create the onboard system of aircraft flight safety control with elements of artificial
intelligence. In the onboard system of aircraft flight safety control, the problems of miltiobjective
optimization and the selection of the priority must be solved. However, there is initial information
for the solution to these problems on board the aircraft. Results. The variant of the safe flight in-
formation model, capable of defining concretely the image of elements of the flight safety infor-
mation support system and finding the determinate connection between the set of simple events,
occurring in an aviation event and their issue is suggested. The introduction of the safe flight in-
formation model will allow raising the issue of creating a new classification of dangerous factors
(causes) of air accidents and the possibility of automated investigation into aviation events.
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ABSTRACT

The work shows the importance of digitizing graphs using their bitmap images and its ap-
plication in experimental data processing. The purpose of the research work is the develop-
ment of the antijamming graphic data digitizing method. Graph images, obtained by the image
scanner, are considered. These images can be represented in vector space RGB or they are de-
fined by pixel brightness values. The known segmentation methods of color and gray-scale im-
ages are considered. The main problems with digitizing graphs according to their segmented
images and their solutions are shown. The advantages of using morphological skeletons of
graph images for their digitizing are demonstrated. Results. According to the graphs digitizing
algorithm, suggested in the article, at the initial stage the segmentation of scanned images is
implemented. The result of segmentation is a binary image with selected graphs and grid lines.
The segmented image generally contains holes. The holes in the binary image are small areas
that consist of background pixels and they are located inside the image objects. The holes on
the segmented images of graphics make it difficult to build their skeletons, similar in shape to
the image. To remove holes, the algorithm for holes filling based on the evaluation of the pa-
rameters of their contours is offered. After holes filling, the image skeleton is constructed. If
graphs images contain grid lines, they are removed after the skeletonization, using the Hough
transform to search for straight lines. To obtain digital samples of analog graphs, their skele-
tons contour tracking according to the algorithm, suggested by Rozenfeld, is carried out. Pos-
sible gaps in signals, arising from grid lines removal, are filled in using linear interpolation.
Practical significance. The use of the contour analysis considerably increases the interference
resistance of the proposed method due to the removal of low-sized objects of an image, which
is a hindrance.
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Key words: rectangular slot antenna; resonant cavity filled with air; equivalent circuit; die-
lectric layer.
ABSTRACT

Introduction. The results of the investigation of the matching of a rectangular slot antenna,
covered by the dielectric layer and excited by a symmetrical strip line in the resonant cavity filled
with air are considered. When designing antennas with dielectric layers, it is necessary to consider
the influence of the latter on emission characteristics and, consequently, on the work of radio systems
in general. Input resistance of each slot radiator depends on its position regarding dielectric coating,
on its electrophysical parameters. However analysis tools appeared insufficiently effective when de-
signing such antennas, because they don’t allow choosing their parameters within a reasonable time.
The solution to this problem is the generalization of analysis results in the form of equivalent antenna
circuits. The purpose of the article is the modification of the equivalent circuit taking into account
dielectric coating influence. Results. The suggested equivalent circuit of a single slot radiator under
homogeneous flat dielectric coating is convenient for the analysis and design of slot antennas with
strip power supply with increased requirements for matching and it is quite simple for calculation us-
ing MathCAD 14. In the unit Discussion of results it is shown that in the presence of coating, given
resonant antenna frequency, corresponding to antenna matching in the absence of coating, decreas-
es. To return to preset frequency in the presence of coating the change of the suggested equivalent
circuit parameters and the decrease of slot length are required. The suggested equivalent circuit al-
lows providing matching of the slot antenna in the presence of dielectric coating at a given frequency
with the help of regulating slot length that is essential for the analysis and design of slot antennas

with dielectric coating with strip power supply with increased requirements for radiators matching.
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ABSTRACT

Introduction. Thick-film resistive elements on the basis of conductor and other pastes are
widely applied in electronics. However electric-spark and thermal adjustments of thick-film resis-
tive elements have not been described in detail yet. As a rule, electro-physical parameters in the
process of electric spark machining (electrical resistivity, electrical resistivity stability etc) are not
fully controlled. The purpose of this work is the construction of the model of electroconductivity
of thick-film resistive elements, the influence of thermal processing and electric-spark adjustment
on this model. In this work the process of low-energy processing of a resistive layer by single
spark impulses is considered. In this case the significance of the resistive layer evaporation is ex-
tremely small. Results. The problem for the model of the plane circular surface source of heat with
equally distributed energy current density has been solved. The results of calculations of resistive
material melt zone depth have been received. The model of resistive layer electroconductivity has
been suggested. The suggested model has metal, tunnel- barrier and hopping electroconductivity
components. If conducting phase particles are separated by thin (up to 100 A40) glass layers, then
there’s tunnel- barrier electroconductivity mechanism in this area. The surface area of the resis-
tive layer is depleted by conducting phase particles in the process of firing. This layer acquires
hopping electroconductivity. The high content of the conducting phase leads to the formation of a
denser sintered layer and the growth of the metal component of electroconductivity. To check
model adequacy, we received and investigated thermoresistive characteristics of resistive elements
(TRC). Conclusion: 1. The results of the investigation of thick-film resistors TRC indicate the ade-
quacy of the resistive layer electroconductivity model, suggested above; 2. This model considers
processes in the resistive layer during thermal and electric spark machining.
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STRUCTURAL INSTABILITY FACTOR IN DESIGN OF A PROBABILISTIC
PHYSICAL MODEL OF METAL-CERAMIC BOARD DEFECTS
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Key words: fine ceramics; vitreous phase; crystallization; reliability.
ABSTRACT

During the production of ceramic-and-metal packages and wiring boards, physical processes
occur, which can lead to material property instability. The method of probabilistic physical modeling
allows identifying these processes, giving probabilistic assessment of the nature of influence of these
processes on item quality coefficients. The purpose of the work is the determination of possible forms
of vitreous phase structural formations, identified by the authors in domestic ceramics BK91-2.
Three types of ceramics with a different degree of recrystallization have been investigated. The cor-
relation between the total area of crystallization segments and the alumina recrystallization degree
and the value of ceramics sintering maximum temperature has been found. The sintering temperature
was chosen as an independent parameter due to the fact that this parameter is most accessible for the
control and regulation under production conditions. As a criterion of alumina recrystallization, the
average size of alumina crystals was chosen. The dependencies of vitreous phase crystallization de-
gree change on the sintering temperature and crystallization centers density and the average
square value of crystallized segments of the vitreous phase depending on the maximum temperature
of sintering were built. Conclusion. Investigations of processes of ceramic material structure for-
mation when producing ceramic-and-metal packages and boards showed a considerable influence of
vitreous phase crystal formations on the quality and reliability of microelectronic equipment.
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INFOCOMMUNICATION SYSTEM «SAFE CITY» IN THE UNIFIED NETWORK
OF MONITORING OF CIVIL SECURITY AND PROTECTION FROM EMERGENCY
SITUATIONS
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138, Sovetskaya Street, Yoshkar-Ola, 424000, Russian Federation
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The development of the project «Safe city» in the Russian Federation, its objectives and
tasks, approaches and formation principles of the network and equipment work organization

schemes, applied in the system «Safe city» are analyzed.

Key words: infocommunication system; security monitoring; civil protection from emergency
situations.
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VOLGA SCIENTIFIC AND EDUCATIONAL FORUM «MY FIRST STEP IN SCIENCE»
AND COMPREHENSIVE TRAINING OF STUDENTS FOR PROJECT ACTIVITY
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The authors developed arrangements for comprehensive students’ training for project activi-
ty and introduced them into educational environment. The implementation was made at the State
budget comprehensive institution of the Republic of Mari El «Multidiscipline lyceum — boarding
schooly. Implementation effectiveness was estimated at the Volga scientific and educational forum
«My first step in sciencey, where students participated. The analysis of implementation results
showed the high efficiency of suggested solutions.

Key words: project activity of students; scientific and technical creativity of students; innova-

tive meta-subject events;, students’ forum.
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Pemaxius sxypHana «BecTHUK [T0BOIDKCKOTO TOCYIapCTBEHHOTO TEXHOJIOIHYECKoro yHuBepcureT. Cepust: «PagnoTexHu-
Yeckre U MHPOKOMMYHHKAIMOHHBIC CUCTEMBD» ITIPUHUMACT K MyOJIMKALMU CTaThH, COOTBETCTBYIONINE MPOGMII0 U3AHHS 110
pyOpHKam:

«TeJeKOMMYHHKAIIMM ¥ PAAMOTEXHUKA» — IyOIMKYIOTCSI OPUTHHAIBHBIE PE3yNIbTaThl MCCIEJOBAHUI, HaNpaBICH-
HBIX Ha CO3JlaHue M oOecriedeHre (QpyHKIIMOHNPOBAHHS YCTPOMCTB M CHCTEM, OCHOBAaHHBIX HA HCIIOJIH30BaHUH JIEKTpOMAar-
HHUTHBIX KoJe0aHUi 1 BOJH M NpeAHa3HAUCHHBIX [UIS Nepeadd, nprueMa u 00paboTku nHGOpMAIHH, oIydeHns: HHpopMa-
uu 00 OKpysKaroleit cpefe, MPUPOJHBIX U TEXHUUECKHX 00bekTax. Kpome Toro, pe3ynpTaTsl HCCleI0BaHHMA MO aBTOMATH-
3UPOBAaHHBIM CHCTEMaM pacHpeaeieHHON o0paboTku WHPOPMAIHH, TEOPETHYECKUM OCHOBAaM IOCTPOEHHS, (QYHKIHOHHPO-
BaHUS ¥ MCIOJIb30BAaHUSI KOMIBIOTEPHBIX CETEH Pa3NUYHOTo MacuTada, BOZMOXKHOCTSIM HX pealn3allii Ha OCHOBE 0a30BBIX
TEXHOJIOTUH U CTaHIapTOB.

«BprunciauTe1bHAs TeXHMKa W HMHGOPMATHKA» — MyONUMKYIOTCS OpPHTHHAIbHBIE DPE3yIbTaThl MCCICIOBAHHH,
HaIlpaBJICHHBIX HA CO3/[aHHE JJICKTPOHHO-BBIYUCIUTENBHBIX YCTPOMCTB, CUCTEM H CeTel, aBTOMaTU3MPOBAHHBIX CHCTEM 00-
paboTku MHGOPMAIMU M YIPABJIEHUS, CUCTEM aBTOMAaTH3MPOBAHHOTO MPOEKTHPOBAHMUS, NPOrPaMMHOTIO OOCCIEUCHUs BbI-
YHCIUTENbHOM TEXHUKH 1 aBTOMaTU3UPOBAHHBIX CUCTEM.

«JIeKTPOHHKA» — MyONUKYIOTCS OpUTHHAIBHBIE PE3yIbTaThl HCCIENOBAaHMH MO (PU3MUECKUM OCHOBAM PA3THIHBIX
THUIIOB NIPUOOPOB, IO YIYYIICHUIO UX MOJENEH, XapaKTepPUCTHUK, MapaMeTpoB M PEXHUMOB pabOTHl B paJHOTEXHHIECKHX
YCTPOWCTBAX pa3INYHOro HazHaueHus. Kpome Toro, mo HayyHOMy 0OOCHOBAHHUIO HOBBIX TEXHOJIOTHH IPOU3BOACTBA MHKPO-
U HAHOAJIEKTPOHHBIX W3NENUH, NMPUHIUIIOB IOCTPOEHHS HWHTETPANBHBIX CXEM, MO HCCIEAOBAHHIO MEXaHU3MOB BIIMSTHUS
YCIIOBHH KCIITyaTaluH Ha pabOTy aKTUBHBIX IPHOOPOB, MUKPO- 1 HAHOAJIEKTPOHHBIX H3IEIHil.

«HoBuHKkHM TexHHUKH U TexHosoruii. O630ppl. Kondepenuun. Baxxupie 1aTh» — MyONIUKYIOTCS CTaThH, 0030pHAsS
nH(MOpPMAIH MO OTACIBHBIM HMPOOJIEMHBIM BOIPOCAaM TEXHHKH M TEXHOJIOTHH, KpaTkas MH(OpManus o JaTrax, COOBITHSX,
KOH(EPEHIMSX, a TAK)KE PELICH3NH Ha Hay4YHbIE pabOTHI [0 TEMATHKE CEPHUH.

CraThsl JOJDKHA COEPIKATh TOJIBKO OPUTHHAIBHBIH MaTepHall, OTPaKAIONIIUH pe3yJIbTaThl 3aBEPIICHHBIX HCCIICJOBAaHUH
aBTOPOB, 00BEMOM 6—15 cTpaHHUII, BKIFOUAs PUCYHKH.

K neyaty NpUHUMAIOTCS MaTepualbl, KOTOPbIC HEe OMYOIMKOBAaHBI M HE NEpEiaHbl B APyrUe peakuuu. Pykommcu mpoxo-
JAT 00s13aTeNbHOE PELeH3UpoBaHue. B «BECTHUKE ...» MEYaTAIOTCS TOIBKO CTaThH, MOJIYYHBILHE TTOJIOKUTEIBHBIC PELICH3UH.

OTKIIOHEHHBIE B PE3yJIbTaTe PELCH3UPOBAHUS MATEPHAaIIbl BO3BPAIIAIOTCS B OJHOM JK3eMIUIIpE (C MPUIIOKEHHEM KO-
IIHU PELICH3HN).

TpeGoBaHusI K OPUTHHATIAM NMPEIOCTABJISIEMBIX PadoT
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1. ArHoTanus (3—4 npeanoxKeHus).

2. KiroueBsle ciioBa wim cioBocodeTanus (He 6osee 10) oTaenIIOTCsS APYT OT APyra TOYKOW C 3aIlsTOH.

3. BBenenne (omeHKa COCTOSHHS BOIPOCA, OCHOBAaHHAsI Ha 0030pe JIUTEpaTypsl ¢ MOTHUBALUEH AKTyaIbHOCTH; BBISB-
JICHHOE IIPOTHBOpEYHE, MO3BOJIsIONIEee CHOPMYITHPOBATH MPOOIEMHYIO CUTYALHIO).

4. 1lens paboThI, HAITPaBJICHHAS HA MTPEOIOJICHUE MPOOIeMHON cuTyanuu (1—2 mpeaoxKeHus ).

. Pemraemele 3a7aun, HarpaBiIeHHBIE HAa JOCTIDKEHUE 1ICNH.

. Martemarudeckoe, aHaTUTHYECKOE WIIH HHOE MOJICIIMPOBAHHE.

. TexHmka >KCTIIepIMEHTa M MeTOANKa 0OpabOTKH MM U3JI0’KEHHIE HHBIX TTOyYCHHBIX Pe3yIIbTaToB.
. VHTepripeTarys pe3ynbTaToB WK UX aHAIU3.

9. BrIBozBI, OTpakaromye HOBHU3HY IONy4E€HHBIX PE3ylIbTaTOB, MMOKA3BIBAIONINX, YTO I€Jb, IOCTABICHHAs B padoTe,
JOCTUTHYTA.

Tpebosanus k opopmieruo cmamou

Cratbs JODKHA OBITh MPEIOCTABICHA B AJICKTPOHHOM BHJIC U KOMITBEOTEPHOH pacredarke (2 9k3.) Ha Oymare ¢opmara A4.
HIpudt Times New Roman, pazmep mpudra 12 1T, MeXCTpOUHBIH HHTEpBaN oauHApHBIA. [Tonst: BHYyTpH — 2 cM, BepXHee, HIDK-
Hee, CHapyXXH — 3 cM (3epKaJibHbIe M0JIsT), a03aIHBIH OTCTYII NepBoii ctpoku Ha 0,75 cM.

Ha niepBoii ctpanmie craten cneBa nedataercs Y AK (pasmep mpudTa 10 rT, mpsmoid, cBeTibiii) 6e3 oT-cryna. Ha3Banue
CTaTBU TeyaraeTcs Mo HEeHTpY (pasMmep mpudra 14 0T, npsaMoid, ONTyKUPHBIH, PonrcHON). Hipke, 10 HEeHTpy — HHUIINAIEL,
(amumst aBTopa (pasmep mpudTa 12 T, Kypcus, nomyxupHslii). [Tocie pamu-mnii aBTOpoB yka3bIBaloTCs MecTa paboTHL: Hep-
Bas CTpOKa — Ha3BaHME OpraHMU3alllH, BTOpask CTpOKa — MOYTOBEIH anpec (pasmep mpudra 10 nT, npsmoi). [locne anpecos yka-
3bIBACTCS AICKTPOHHBII aJpec KOHTAaKTHOTO aBTOpa.

[anee pa3meriiaercsi aHHOTaMs (BBIpaBHUBAaHKE MO MIMpHHE, pasmep mipudTa 10 0T, KypcuB, OTCTYI cleBa U crpasa |
CM). AHAJIOTUYHO O(OPMIISIOTCS KIFOYeBble ciioBa. KiroueBble CI0Ba CTAaThbH MPEIOCTABIAIOTCS Ha PYCCKOM M AHTJIMIICKOM
si3pIkax. Taroke He0OX0MMO NPEIOCTABITH ABTOPCKOE Pe3loMe CTaTbi Ha PYCCKOM M aHTJIMHCKOM SI3bIKax.

ABTOpCKOE pe3ioMe JTOIDKHO OBITh MOHSATHBIM 0e3 00palieHus K caMoi ITyOIMKaIHn.

ABTOpCKOE pe3IoMe K CTaThe SIBISCTCS OCHOBHBIM HCTOYHHKOM HMH(OpPMAIMH B OTEUSCTBEHHBIX M 3apyOeKHBIX HH-
(hOopMaMOHHEIX CHCTeMax U 6a3ax JaHHBIX, HHACKCHPYIONIHNX KypHAIL.

ABTOpCKOE pe3IoMe J0JDKHO M3JaraTh CyIIeCTBEHHBIE (haKThl pabOTHI, M HE JOJDKHO MPEYBEIMYUBATE M COAEPKATh
MaTepHall, KOTOPBIi OTCYTCTBYET B OCHOBHOM YacTH ITyOJIMKALIUH.

0 ~N OOl

CTpyKTypa pe3oMe J0/)KHA BKJIIOYATH BBeIeHHE, I[eJIH U 3a1a4H, METO/bI, Pe3yJIbTaThl, 3aK/II0YeHNe (BHIBOIbI
U NPaKTHYeCKasi 3HAYUMOCTh).
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Pe3ynbraThl paOOTHI OIHUCHIBAIOT NMPEASIBHO TOYHO U MH(OPMATHBHO. IIpUBOIATCS OCHOBHBIE TEOPETHYECKHE U IKC-
[IEPUMEHTAJIBHbIE PE3yIbTaThl, (haKTHUECKUE NaHHbIE, OOHAPY)KCHHbIE B3aUMOCBSI3H M 3aKOHOMEPHOCTH. IIpu 5TOM oTHaercs
NPEINOYTEHHE HOBBIM PE3yJbTaTaM M JIaHHBIM JOJITOCPOYHOTO 3HAUECHHs, BAYKHBIM OTKPBITHSM, BBIBOJIAM, KOTOPBIE OIPO-
BEPraloT CYLIECTBYIOLIHUE TEOPUH, & TAKKE JaHHBIM, KOTOPBIE, II0 MHEHHIO aBTOPA, UMEIOT IIPAKTHYECKOE 3HAYCHHUE.

BEIBOJIBI MOTYT COIPOBOXKIATHCS PEKOMEHIANSIMH, OLICHKaMH, MTPEATI0KCHUSIMHI, TUIIOT€3aMH1, OITUCAHHBIMH B CTaThe.

CBeneHusI, Co/iep KaIHecs B 3arJIaBUU CTaTbH, HE JOJDKHBI TOBTOPSTHCS B TEKCTE aBTOPCKOTO Pe3IoMe.

Crenyer n3berarh JIMIIHUX BBOIHBIX (hpa3 (HampmMep, «aBTOP CTaThH PacCMaTPHBAcT...»). VcropHdeckue CripaBKH,
€CIIM OHH HE COCTAaBIIIIOT OCHOBHOE COZIEp)KaHMe JOKYMEHTA, OIIMCAaHHEe paHee OITyOJIMKOBAHHBIX pabOT M OOIIEH3BECTHBIE
TIOJIOYKEHUSI B @BTOPCKOM PE3IOME HE ITPUBOJIATCA.

B TekcTe aBTOPCKOTO pe3toMe ClelyeT YHOTpeOIATh CHHTAKCHYECKUE KOHCTPYKIIMH, CBOWCTBEHHBIE S3bIKY HAYYHBIX
TEXHUYECKHUX JIOKYMEHTOB, H30€raTh CJIOKHBIX TPAMMATH4YECKUX KOHCTPYKIIHUIL.

B TekcTe aBTOPCKOT0 pe3loMe ClieyeT IPHUMEHTh 3HaYUMBIC CJIOBA U3 TEKCTa CTATHH.

TekcT aBTOPCKOTO pe3toMe JTOJDKEH OBITh JIAKOHHYEH U YEeTOK, CBOOOAEH OT BTOPOCTENIEHHONH MH(OpPMAIH, JTUIIHIX
BBOJIHBIX CJIOB, OOIIMX M He3HAYAIINX (OPMYIHPOBOK.

TekcT HoMmKeH OBITh CBSI3HBIM, Pa3pO3HEHHBIE H3JIaraeMble ITOJI0KSHHUS JOJDKHBI JIOTHYHO BBITEKAaTh OJHO U3 APYTOro.

CokpamieHusi U yCJIOBHBIE 0003HAa4eHHs, KpOME OOLIeyNOTPEOUTEIBHEIX, IPUMEHSIIOT B HCKIIOUYUTENBHBIX CIIydasx
WK JAI0T UX paclM(pPOBKY U ONPEEICHUS IIPH IEPBOM YIIOTPEOICHHH B aBTOPCKOM PE3IOME.

B aBTOPCKOM pe3loMe He AeNaloTcs CChUIKU Ha HOMep MyOJIMKAIMK B CIIMCKE JIMTEPATyPhl K CTaThe.

MO’KHO HCIIOJIBb30BaTh TEXHHYECKYIO (CIEHHANBHYI0) TEPMUHOJIOTHIO Balllel JUCLUIUIMHBI, YETKO M3Jaras CBOe MHe-
HHE U UMesI TAKKE B BUJLY, YTO BBI IUIIETE JUIS MEXYHAPOAHOH ay JUTOPHH.

TekcT noJDKeH OBITh CBA3HBIM C HCIIOJIB30BAaHUEM CIIOB «CIIEIOBATEIILHOY, «O0JIee TOTOY», «HAIIPUMEpPY, «B PE3yIIbTaTe)
u 1.1. («consequently», «moreover», «for example», «the benefits of this study», «as a resulty» etc.), 160 pa3po3HEHHBIC
H3JIaracMble MOJOKEHUsI JOJDKHBI JJOTUYHO BEITEKATh OJMH U3 APYTOTo.

Heo6xomumo wcnonb30BaTh akTHUBHBIA, @ HE MacCcUBHBIN 3aior, T.e. «The study tested», Ho He «It was tested in this
study» (dactas ommoOKa pOCCHHCKUX aHHOTANHUH).

O0BeM TekcTa aBTOPCKOro pesome He Menee 250-300 cJioB.

@opMyJIbl U OTJACIbHBIC CHMBOJIBI HaOMPAIOTCA € MCIOJIb30BaHMEM penaktopo (popmyn Microsoft Equation wmu
Math Type (ue BcTassTs hopmysist u3 nakeros MathCad u MathLab, a Takke He creryer BCIOIB30BaTh CTAHIAPTHYIO BCTAaBKY
MaTeMaTHIeCKHUX (POpMyIT i HOCTPOSHHE COOCTBEHHBIX (POPMYII C TOMOIIBI0 OMOINOTEKH MaTEMAaTHIECKUX CHMBOJIOB).

HWnmoctpanuu. CxeMmsl, rpadyKy, TUarpaMMbl U T.II. IPHHUMAIOTCSI TOJBKO B BEKTOpHBIX (opmarax (Word, Excel,
Visio, CorelDraw, Adobe Illustrator u np.). ['paduueckunit MmaTtepuan KomKeH OBITH YETKUM U HE TPeOOBATh NEPEPHCOBKU.
I'paduxy MOTYT BBIAEIATHCS JIMHHUAMH PAa3HOTO CTHJIS, OTMedaThes U pamu, 6o paznnuHbiMu 1Betamu. otorpadum u
CKPHHIIOTHI JTOJDKHBI BHIITOJHATCS B pacTpoBbIX ¢opmarax (tiff, bmp, png u ap.) mocrarounoro pacumpenus (300 dpi) u
4&TKOoCTH. TabNHUIBl U PUCYHKHU JOJDKHBI OBITH BCTABICHBI B TEKCT MOCIIE a03aleB, COJEPKAIMX CCHUIKY Ha HUX.

Pa3smepb! mimtrocTpanuii He JOJDKHBI MPEBBIIIATh Pa3MEPOB TEKCTOBOTO Mo (He Ooree 15 cm).

Criucok JuTepaTypbl 0opMIIseTCs: COTNIACHO MOPSAKY CCHUIOK B TeKCTe (IJe OHM YKa3bIBAaIOTCS B KBaJPaTHBIX CKOO-
kax) u 00s3aTenbHO B coorBeTcTBUU ¢ [OCT 7.1-2003 B IBYX BapHaHTax:

1) Ha pycckoMm;

2) Ha s3bIKe OopuruHaia naTuHckuMmu OykBamu (References). Eciu pycckosi3bluHasi cTaThs OblUla nepeBefeHa Ha aH-
TJIMHACKHH SI3BIK M OITyOJIMKOBaHA B aHTJIMIICKOW BEpCHH, TO HEOOXOJUMO yKa3bIBaTh CCHUIKY M3 NEPEBOJHOIO MCTOYHHMKA.
bubnuorpadguyeckue OMUCAHUS POCCUHCKMX MyONMKAIMH COCTABISAIOTCS B CICAYIONICH MMOCIEIOBATEILHOCTU: aBTOPHI
(TpaHCIHTEpalys), IEPEBOJ HAa3BaHUS CTaThH (MOHOTpadUH) B TPAHCIUTEPUPOBAHHOM BapHaHTE, IIEPEBOJ HA3BaHUS CTATHU
(MoHOTpaduK) Ha AaHTIMHCKUN S3BIK B KBaIPaTHBIX CKOOKaX, Ha3BaHHE MCTOYHHUKA (TpaHCIUTEpalus, KypCHUB), BEIXOIHEIC
JTaHHBIE ¢ 0003HAYEHHUAMH Ha aHTJIUHCKOM SI3bIKE.

CchbLIKH HAa HeOMYOJIMKOBAHHBIE Pa0OTHI He 10MYCKAIOTCS.

Cratbs 1omkHa OBITH ToAnHcana aropoM(amu). [locne moanucu aBTopa M JaThl YKa3pIBalOTCS €ro GaMumius, UMs, OT-
4ecTBO (IOJHOCTBIO), YUeHasi CTENeHb, JOJDKHOCTh, MECTO PadOThI, 00JIaCTh HAYYHBIX HHTEPECOB, KOJIMYECTBO OITYOIIHKO-
BaHHBIX paboT, TenedoH, e-mail, romamuuit anpec.

K craTbe mpuitaraiorcs cieayronye JOKyMeHThI:

- aBTOPCKOE 3asBJICHHE C YKa3aHUEM PYyOpHKH XKypHaia;

- OKCIIEPTHOE 3aKIIFOYCHHE O BO3MOYKHOCTH OMYOIMKOBAHMS;

MaTtepuajbl, He COOTBETCTBYIOIIME BBIIIEYKAa3aHHBIM TPeGOBAHUIM, He PACCMATPHBAIOTCS.

Axpec mis nepenucku: 424000 Hourkap-Ona, 1. Jlenuna 3, [IT'TY,

penaxiwst sxxypHaia «Bectauk [T TY», e-mail: vestnik@volgatech.net

IInara 3a myGIMKaIMIO PyKOTHCEH HE B3UMAETCsL.

Toopobnee — na catime III'TY: http://www.volgatech.net

Toanucka Ha *KypHan ocymecTiserca no «O0benuHeHHOMY Kartanory. IIpecca Poccun. T'azersr m XKypHambsi»
(noxnucHoi nHaekc 42916, Tematnyeckuii ykasarens: Hayuno-texuuueckue usnanus. Mssecrus PAH. 3Bectus By30B).
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