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KOJIOHKA PEJAKTOPA

Yeaowcaemvie konneecu!

[Ipencrasnsiem BalieMy BHUMaHUIO OYEPETHON HOMEP HAILErO
KypHasa.

Paznen «TenekoMMyHUKAIMK U PaJJUOTEXHUKa» OTKPhIBAET CTa-
Th$l, IOCBSIIIEHHAS] UCCIIEIOBAHUIO IBYX THIIOB IMOPUIHBIX CUHTE3a-
TOPOB YacTOT C (pa30BOIi aBTOMOACTPOIKON. B pe3ynbraTe HaTypHbIX
AKCIIEPUMEHTOB Ha M3TOTOBJIEHHBIX O0paslax MOKa3aHO, YTO Ipe.-
JIO’KEHHBIE aHAJMTUYECKHE MOJIESTU MO3BOJIAIOT C JIOCTATOYHOM CTe-
MIEHbIO TOYHOCTH PAacCUUTaTh YPOBHHU (ha30BbIX LIYMOB T'MOPUIHBIX
CHHTE3aTOPOB JJIs1 Pa3IMYHbIX 3HAYEHUH YacTOT BXOJHOIO U BBIXO-
HOTO CUTHaNA. B crieqyronieil crarbe MpeICTaBlIeHbl pe3yJIbTaThl He-
ClIeIoBaHUSl U pa3paboTKU MeToja OOHApYKEHHs] HUCTOYHHUKOB IIIy-
MOBBIX aKTHBHBIX TIOMEX C aJalTHUBHBIM IIOPOroM OOHApYKEHHs Ha
OCHOBE OLICHKH KBAHTWJIEH CTaTUCTHYECKOI'O pacHpesiesieHus Ipo-
necca. Ilokazana ero 3¢()eKTUBHOCTB 110 CPaBHEHUIO C PSJIOM Kilac-
CHYECKUX METOJOB. TpeThsi craThsl pasjiena MOCBSIIEHA CO3AaHUI0
MoJIeNIe U UCCIIeIOBAHUIO HOBOTO alfOPUTMa JIMHEHHOTO IPOrHO3H-
POBaHUs CTPYKTYPHBIX (DYHKLMH HOHOC(EPHBIX NEKAMETPOBBIX pa-
MOKaHaloB. Bepudmukauys Opeyio)KeHHbIX MOJENeld I03BOJIIIA
OLIEHUTH OUIMOKHU MPOTHO30B IO SKCIIEPUMEHTAIBHBIM JaHHbBIM, I10-
Jy4eHHbIM Ha ceTd JIYM-HOHO30HI0B, MOKPHIBAIOLINX TEPPUTOPUIO
3anaygHoi yactu Poccun u Cubupu.

B pasnene «BpluncnautenbHas TeXHMKa W HHQOpPMATHKa»
onmy0auKoBaHa paboTa, B KOTOPOW NMPEAIOKEH MOAX0] K pOopMHU-
poBaHMIO MH(OPMATUBHBIX IPU3HAKOB JUIsl aBTOMAaTUYECKOM Kiac-
cudukanuu ekTposHnedanorpamm. PazpaboTaHHble aIrOPUTMBI
anpoOHpOBaHbl Ha PeaJIbHBIX JIEKTPOIHIE(daTorpaMMax.

Paznen «OnekTpoHHKa» OTKpBIBAET CTaThsl, MOCBSAIIEHHAS
pa3paboTke METOJUMKH M OLIEHKE MOTPEIIHOCTH W3MEpPEHUs BbI-
XOJTHOM MMITYJIbCHOM MOIIHOCTH IMPUEMO-TIEPEJAOIINX YCTPONUCTB
JMarna3oHa CBEPXBBICOKUX YaCTOT, UMEIOLIEH MperuMyIIecTBa Ie-
pen ananoramu. B cinenyromen cratbe MpencTaBiICHbl PE3YIbTAThI
pa3pabOTKH OTKa30- U COOCYCTOMYMBBIX JIEMEHTOB MHTETPATbHBIX
CXEM, B KOTOPBIX PE3EPBUPOBAHUE OCYIIECTBIISIETCSI HAa TpPaH3U-
CTOPHOM YpOBHE. 3aBepIIaeT pa3en cTaThs 0 mpobieMax odecte-
YEHHs] TEXHOJIOTUYECKON TOYHOCTH pa3MEPHBIX XapaKTEPUCTHK
U3JIeUHA B YCIOBHSIX MAacCOBOIO NMPOU3BOJICTBA KOPILYCOB MHUKPO-
cxeM. [lpemnoxkeHo HampaBieHHE COBEPIIEHCTBOBAHUS CHCTEMBbI
KOHTPOJIS U CTa0MIIM3ALUY Pa3MEPHBIX XapaKTEPUCTUK U3JENUH.

B zaxitounTenbHOM paszene npuBeAEH 0030p COBMECTHOIO
IpoeKkTa IBYyX By30B P®, 0a30Boro mpeanpusiThss U HWHCTUTYTa
PAH no co3ganuio sk30ckeneTa, NOJIy4YUBIIEro MOAJIEPKKY U (u-
HAaHCUPOBaHHE B paMKax KOHKypca IO IMocTaHOBJeHHIO [IpaBu-
TenbcTBa PO.

VYBa)kaeMble UUTATEIH, Mbl HAQJIEEMCS, YTO PE3yJbTaThl, IIPe.-
CTaBJICHHbIE B 3TOM HOMepe, OylyT BaM MHTEPECHBI U IOJIE3HBI B
Baei padore.

IIpogpeccop Hamanwvs Pabosa
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ABSTRACT

Introduction. The issues of improving the characteristics and parameters of harmonic oscillations
generators for modern radio systems are urgent today. There are two most common methods of synthe-
sis of harmonious oscillations. the indirect synthesis (based on phase locked loop — PLL) and the direct
digital synthesis (direct digital synthesizers — DDS). These methods have their own advantages and dis-
advantages. The hybrid method of synthesis represents the combination of the above-mentioned meth-
ods of synthesis. It allows reducing the influence of disadvantages considerably. The purpose of this
work is the research on noise and spectral characteristics of two types of hybrid synthesizers based on
the PLL and the DDS: the hybrid synthesizer with the DDS as the reference generator of the PLL sys-
tem and the hybrid synthesizer with the DDS in the feedback loop of the PLL system. To achieve the
purpose, the following problems were solved in this work. The test models of hybrid frequency synthe-
sizers based on modern integral chips were developed. Spectral and noise characteristics of these mod-
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els were investigated, the mathematical modeling of the power spectral density (PSD) of phase noise of
hybrid frequency synthesizers was performed and the comparison of developed mathematical models
with experimental data was made. Results. The maximum level of discrete spurious spectrum compo-
nents of the output signal of hybrid frequency synthesizers is less than that of the current integrated di-
rect digital synthesizers (about 24-26 dB). Hybrid frequency synthesizers have the gain in the level of
power spectral density of phase noise, compared to the modern systems of PLL due to the possibility of
setting the maximum possible comparison frequency in a frequency-phase detector (up to 10-15
dBc/Hz). Hybrid frequency synthesizers can generate signals with higher frequencies than modern inte-
grated direct digital synthesizers without the use of additional multipliers; therefore hybrid frequency
synthesizers have the gain in the phase noise level up to 4-7 dBc/Hz at the low offset frequency and up
to 15-20 dBc/Hz at the high offset frequency from the carrier. The developed mathematical models of
noise characteristics of hybrid frequency synthesizers allow calculating the level of PSD of phase noise
at offset frequencies from the carrier from 10 Hz to 10 MHz for any values of clock and output frequen-
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cies with a sufficient degree of accuracy.
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ABSTRACT

Introduction. The problem of detecting active noise interference sources against the back-
ground of the intrinsic noise of a receiver can be interpreted as a special case of the general problem
of detecting a desired signal against the background of interference. A simple hypothesis about the
presence of a signal versus a simple alternative (that there is no signal in the input mixture) is tested.
To make a decision, a function is composed of the input sample, which is then compared with the
preset threshold. At the same time, the threshold has to be formed on the basis of adaptive algorithms
that make it possible to overcome a prior uncertainty. In the article this problem is considered with
regard to pulsed radars of a circular view with a large dynamic range of the signal processing path.
In this case, in addition to external stationary and nonstationary interference, it is necessary to take
into account the reception of interference by the side lobes of the antenna diagram. Besides, when
forming the adaptive threshold, there is a problem of disguising weak signals (interference) with
strong ones. The purpose of the work is the analysis and synthesis of the adaptive algorithm for di-
rection finding of active noise interference sources under conditions of complex jamming environ-
ment. Results. A method for detecting active noise interference sources with an adaptive detection
threshold based on the estimation of statistical process distribution quantiles is proposed and ana-
lyzed. The results of the simulation are presented and the effectiveness of this method is shown in
comparison with classical "moving average" methods, in the case of complex signal-interference en-
vironment - disguising a weak signal by intense interference, mutual disguising of several signals,
simultaneously located in a sliding data window and in the area of the abrupt interference change.
The results of modeling of the direction finding of active noise interference sources with the for-
mation of the detection threshold based on the method of order statistics are presented, and the re-
sults of modeling for the case of detecting group objects in the presence of strong side lobes of the di-
rectivity pattern are given. The estimation of the sensitivity and accuracy characteristics of the direc-
tion finding system for active interference sources on the basis of the method of order statistics is
presented. Conclusions. Under conditions of detecting several sources of active noise interference,
as well as with a large dynamic range of the processing path, the proposed modified method of order
statistics has significantly better characteristics than the known moving average method. Therefore,
for the practical implementation of the device for the formation of the adaptive detection threshold in
the system of direction finding of active noise interference sources, the modified method of order sta-
tistics can be recommended.
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ABSTRACT

In the process of multifrequency communication system operation, the problem of the predic-
tion of communication channel structure functions (prediction functions) for a certain specified in-
terval (delay time) arises. At present in order to solve this problem, the analytical and empirical ion-
osphere models have been developed. Using these models together with radio wave propagation
models allows predicting the ionosphere parameters. However the accuracy of these predictions is
not high especially in the periods of ionospheric disturbances. Prediction systems, combining the
channel diagnostic and calculations using the models of the ionosphere and ionospheric radio wave
propagation allow diminishing this disadvantage. A new approach to the linear prediction of iono-
spheric radio channel structure function (prediction functions) has been justified and investigated.
The algorithms for the implementation of the method of the structure functions prediction using the
data of radio probing by a multielement LFM-signal have been developed. The techniques for the
verification of structure functions prediction models have been developed. The problem of the filter-
ing of experimental values of prediction functions has been solved. Experimental research of predic-
tion functions using the example of the maximally observed frequency of a multifrequency communi-
cation radio line was conducted with the use of modern digital LFM-ionosondes (Volgatech devel-
opments) with the breakthrough technology SDR, the Bank of ionogram data, received by Volgatech
scientists on radio lines of the different extent and geographical orientation. Spectral methods of the
filtering of the prediction function daily variation with the aim of regular component selection were
investigated. The method and the algorithm of the estimation of prediction function filtered compo-
nent randomness was suggested. It was experimentally stated that the mean square deviation of the
random component does not exceed 100-150 kHz for calm ionospheric conditions. The verification of
the developed method of the linear prediction was carried out using the Database of experimental
ionograms, received at the network of LFM-ionosondes, covering the territory of the Western part of
Russia and Siberia by radio lines, extending from 2,6 to 5,7 thousand kilometers.

The work was carried out with the grant support from the Russian Foundation for Basic Research
project: 15-07-05294.
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ABSTRACT

Introduction. In clinical neurophysiology two approaches to solving diagnostic problems by
the results of the EEG analysis have been developed. The first approach is based on the visual
analysis, carried out by an experienced clinician, and the second approach uses the capabilities of
digital signal processing for the automatic EEG analysis on computers. Despite the development
of computer methods of EEG signal processing, the task of the automatic creation of clinical EEG
reports is not currently solved, and the effectiveness of the automatic analysis is lower than the ef-
ficiency of visual techniques in clinical electroencephalography. The purpose of the article is the
formation of informative features of local zones of the EEG, on the basis of which the problem of
its automatic classification can be solved. For this purpose, the following problems are solved.: 1)
the review of the authors' contour model of an EEG signal, allowing its decomposition and the de-
termination of informative parameters of EEG element forms; 2) the analysis of visual signs of
EEG waveforms; 3) the determination of informative features of EEG segments, sufficient for their
classification; 4) the development of algorithms for computing the introduced features with the
unified stand on contour analysis. The results. On the basis of the visual EEG analysis, the neces-
sary features of EEG segments, sufficient for their classification were determined. The algorithms
for computing the introduced informative features were developed. The advantages of using the
EEG contour model when determining the informative parameters of waveforms were shown. They
consist in improving the reliability of the determination of the extremum position due to the con-
tour equalization and the estimation of the pulse deflection from the vertical position. An example
of the analysis of the real EEG, classified as the norm by means of spectral and correlation meth-
ods was considered. Using the results of its contour model analysis, where the informative features
of waveforms are compared with the ranges of their values, used in clinical practice, the conclu-
sion about the normality, a borderline case and the pathology of a nervous system was made.
Practical significance of the work lies in the fact that the proposed approach in the form of esti-
mates of the parameters of each individual EEG oscillation allows you to store more information
about EEG signal dynamics and diagnose conditions, which cannot be detected by existing meth-
ods of the analysis.
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ABSTRACT

Introduction. The output pulse power is the most important parameter of active phased ar-
ray elements, determining the energy and tactical indices of radar stations. Most radar stations
work in the frequency range that provides the additional protection from radio electronic inter-
ference in the form of operating frequency tuning. The efficiency of such protection primarily
depends on the range of variable frequencies of radar stations. The tuning bandwidth is mainly
limited by the band of the operation of output amplifier cascades of receiving/transmitting de-
vices since the strictest requirements are imposed on them. As a rule the rest elements of a re-
ceiving - transmitting path have wider operating frequency ranges. Thus, the stability of radar
system operation and its performance mainly depend on the tuning quality of output amplifier
cascades of receiving/transmitting devices. In its turn the tuning quality depends on the choice
of methods and the accuracy of measurements of pulse power. The purpose of the work is the
development of the method of the measurement of output pulse power of receiving/transmitting
devices using the vector network analyzer choosing one measurement point on the radio pulse
envelope. Results. The method of panoramic measurements of the pulse power of broadband re-
ceiving/transmitting devices of a microwave band was developed using the vector network ana-
lyzer. The research on radio pulse envelope forms allowed determining the law in accordance
with which the output power is changed during the time of radio pulse propagation. The mathe-
matical model of the idealized exponential dependence of a radio pulse top drop was construct-
ed. The optimum point of making measurements of the pulse power and the error, introduced by
the application of this measurement method were calculated. Conclusion. The comparative
analysis of measurement repeatability considering the value 3 %o, chosen for reasons of the con-
sideration of the probability belief 99,73 % of a random variable entering the search interval
showed that the measurement error of the pulse power according to the offered method does not
exceed 1,71 % that is in agreement with the definite overall error according to the results of ex-
periments and mathematical modeling. These research results are applied during the develop-
ment of hardware-software complexes of parameters measurements of receiving/transmitting
devices and pulse power amplifiers.
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baszosvie mampuunvie kpucmannol (BMK, Uncommitted Logic Array-ULA) sensiomest nonysa-
KA3HbIMU  MUKpOCXeMamu, Komopwvle, 6 omauyue om 3axasuvix (ASIC — application-specific
integrated circuit) codepoicam cmanOapmuvie sUetiKu, KOHQOUSYPUPOSAHUE KOMOPLIX U UX CE3€l C
Opyaumuy SUetiKamy BbINOTHAETC OOHOKPAMHO Ha 3a800e. B npospammupyemvix noivsosamenem
senmuabnbix mampuyax (IIIIBM, auen. Field-Programmable Gate Array, FPGA) xongueypuposa-
HUe MO#CEm 8bINOTHAMbCSA MHOLOKPAMHO. A8MOopbl paspadomanu omrkazo- u cooeycmouuusvle dJie-
MeHmMbl, 8 KOMOPbIX Pe3epEUpOBanUe OCyWeCmeisiemcs Ha mpau3ucmopiom yposue. OOnaxko npu
IMOM He VUUMbBIBAICS CACOVIOWULL BAINCHBIL MOMEHM PAOUAYUOHHOU CMOUKOCMU. pacnpeoeneHue
Pe3ePBUPOBAHHBIX MPAH3UCMOPO8 No omoenbibim suetkam. Cywecmeayrowas suetika PMK ne do-
nyckaem maxotl 603MONCHOCMU, NOIMOMY 8 CIAMbe NPEONONCEHA UBMEHEHHAS CMPYKMYPA SIYeliKU
BMK, obecneuusarowjas pacnpedenenue mpan3ucmopos no OMOeLbHbIM A4elKam mak, 4mo omKa3s
OOHOUL SAUEUKU 8CAeOCMBUe PAOUAYUOHHBIX IDHeKmos He npusedém Kk OmKasy 6ce2o IeMeHmd.
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ABSTRACT

Introduction. At the present time, because of known problems of the import substitution of
the electronic component base, the study of the creation of radiation-resistant digital equipment is
urgent. One of the directions is a self-timed circuit technique, developed on the basis of gate ar-
rays. The authors have been working on this issue in cooperation with the scientists of the Institute
of Informatics Problems for more than 20 years. Fail-safe elements, using the suggested transistor
redundancy, were developed. Such elements are parts of the library of elements of the Technologi-
cal Center of the National Research University of Electronic Technology. However in these ele-
ments, topological singularities of radiation exposure are not taken into account. In a number of
cases, radiation exposure can lead to the failure of two transistors of the same conductivity type
that will result in the failure of the whole element. The purpose of the article is the development
and the study of elements under redundancy, created on the basis of gate arrays, considering the
topology. The tasks are the development and the study of the element 2U-HE, based on the sug-
gested fault-tolerant gate array field cell with distributed reserves and the estimation of this im-
plementation efficiency. Research methods are the modification of the gate array cell with the aim
of transistor degrouping and the estimation of this implementation efficiency, based on probability
theory relations. Results. The architecture of a new cell and the estimates of the fraction of coun-
teracting failures, using the Weibull model were obtained. The proposed variant provides either
the resistance of all four transistors of one cell to failures or the resistance of the transistor of
each conductivity type in each cell to one failure. Conclusion. The proposed solution allows in-
creasing radiation resistance of elements. It is advantageous to update the cell with the aim of
providing the possibility of the proposed element realization. It can be applied in special equip-
ment. Further improvement is possible by means of the application of structures, counteracting
two or more failures. It will require the additional modification of the gate array cell. Moreover, it
is necessary to study the proposed topology, considering concrete gate array types.
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TIpusedenvi ceedenusi 0 npobremax obecheyenusi MmexHOIOSUYeCKOU MOYHOCIU PA3MEPHBIX XA~
PAKmepucmuK u30eauli 8 YCIo8UsX MAcco8020 NPoU3B00Cmed Kopnycog mukpocxem. Ilpusoodsmes
CBE0eHUsl O CILONHCHOCTU U MHO2000pA3UU (PUSUKO-XUMUYECKUX NPOYECCO8, CNOCOOHbIX, 8 MOl U
UHOU CmeneHy, NosIusms Ha opmy u pazmep 3a20mo6ok. Paccmampusaemces memoouxa coeep-
UEHCTNBOBANUSI CUCIEMbL KOHMPOTISL U CIMAOUTUZAYUU PAZMEPHBIX XAPAKMEPUCTIUK U0
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CKVJIKWH Huxonaii Muxaiinosuy — JOKTOp TEXHHYECKUX HayK, npodeccop kadenpsl Oezomac-
HOCTH JKM3HEJesTeNbHOCTH, [IOBOIKCKMI ToCynapCTBEHHBIH TexXHOJOrHYeckuii yHuBepcuteT. OO0-
JIACTh HAYYHBIX UHTEPECOB — (PU3MUECKHE MPHUYNHBI Ae(PEKTHOCTH METATIOKEPAMUYECKUX KOPITYCOB 1
MeTaJIOKepaMUYecKHX 1iaT. ABTop 42 myonukaimii 1 20 aBTOPCKUX CBHACTENHCTB U TATEHTOB.

MUXEEBA Enena Buxmopoeha — KaHIUIAT TEXHUUECKUX HAYK, JOUCHT Kadeapbl KOHCTPYHUpO-
BaHUs ¥ TPOW3BOJICTBA paauoanmapaTypbl, [[OBODKCKHUIA TOCyJapCTBEHHBIM TEXHOJIOIMYECKUN YHU-
Bepcurer. OONacTh HAYYHBIX HHTEPECOB — UCCIIEIOBAHKE PAIOMATeEPHAIIOB. ABTOp 26 ITyOIMKaIA.

HUCTOMUH Anopeti Huxonaesuu — MarucTpant , Mapuiickuii rocy1apCcTBEHHBIH YHHBEPCH-
TeT. O0IacTh Hay4YHBIX MHTEPECOB — UCCIIEJOBAHIE METAJUIOKEPAMUUECKUX KOPILYCOB U METAJLIO-

KepaMHUUECKUX IIaT. ABTOp YETHIPEX IyOIUKALINiL.
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Key words: product form; form defects; controllability, structure; phase, instability.
ABSTRACT

Introduction. One of the main problems of metal-ceramic package production is the accuracy and
the resolution of the technology, implemented on the items of different forms, dimensions and release
programs. The purpose of the work is the analysis of metal-ceramic package magnitude reproducibility
under conditions of production. The analysis was carried out by means of the stratification of statistics
concerning the instability of item magnitudes. Besides the stratification, the possibility of the selection of
basic operations and physicochemical processes, connected with them, was considered. These processes
can influence the product quality. Results. It was found that one of the main operations, determining the
decrease in the technological accuracy and controllability of metal-ceramic packages and boards is the
operation of sintering. It was determined that the existing tolerance range of conditions and regimes of
sintering of metal-ceramic packages doesn’t provide the structural homogeneity of the ceramic material.
One of the indicators of the necessity and the relevance of the tolerance range correction is the structural
material stabilization when the temperature gradient increases at the drop-down section of the tempera-
ture curve. Conclusion. The conducted research showed that the control of the crystallization degree can
be provided by means of the temperature gradient regulation at the drop-down section of the tempera-
ture graph. The received results are the basis for doing comprehensive production research, directed at
providing the stability and steadiness of construction and technological developments of metal-ceramic

packages, which meet modern requirements for the microcircuit package integration degree.
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IK3O0CKEJIET - TEXHOJIOI'MX BY AYIIEI'O

/. B. Heanos, 0. C. Anopuanos, H. A. Kyopasues, I1. A. Hexopouikoe
IToBomKCKuUit TOCYIapCTBEHHBIN TEXHOJOTUYECKUI YHUBEPCUTET,
Poccuiickas ®enepanus, 424000, IZOMKap-Ona, 1. Jlennna, 3
E-mail: IvanovDV@volgatech.net

IIpeocmasnen npoekm co30anus U NPOU3BOOCMEA IK30CKENCMA MEOUYUHCKO20 HASHAYECHUS,
ROYUUSUWUTL PUHAHCUPOBAHUE 8 PAMKAX KOHKYpCa no nocmanosnenuto Ilpasumenscmea Poccuti-
cxou @eodepayuu Ne 218 «llonyuenue cybcuouil Ha co30anue KOMNIEKCHbIX NPOEKMO8 No c030a-

HUN 8bICOKOMEXHOI02UYHO20 np0u3eodcm6a».

Knwueswvie cnosa: IK30cKeiem, 6blCOKOMEXHOI0CUUHOE npou3eodcm60; eoccmaHosumelb-

Hast MeOUYUHA,; PeaduIumayusi UH8AIUO08.

[IpaButenbctBoM Poccuiickoii Penepa-
MK COTJIACHO MocTaHoBJeHU0 Ne 218 opra-
HU3aLUSAM U MPEANPUITUSM CTpaHbl HAa KOH-
KypCHOM OCHOBE BBIJIEJISIIOTCSI MErarpaHThl Ha
CO3/1aHUE BbICOKOTEXHOJIOIMYHOTO MPOU3BOI-
CTBa YHHMKAJIbHBIX HAayYHO-TEXHHUYECKUX pPa3-
pabotok. OgHUM U3 MOOEAUTENEH O HAIpaB-
nenuto «llepcoHanu3upoBaHHAs MeIWLIMHA,
BBICOKOTEXHOJIOTMYHOE  3]paBOOXpaHEHUE,
TEXHOJIOTUU 3JJ0POBbECOEPEKEHUST U PaLUO-
HaJIbHOTO NPUMEHEHUS JIEKApCTBEHHBIX IIpe-
MapaToB» CTajl KOJUIEKTHB, OOBEIMHSIOIIHIA
nBa By3a — [IOBOJDKCKMI TOCYAapCTBEHHBIN
texHosnornyeckuit  ynusepcurer  (III'TY)
n HarmmonanesHBI MccaenoBaTeabckui Hu-
JKETOPOJICKAI TOCYIapCTBEHHBI YHHBEPCH-
ter umenu H. U. Jlobauesckoro (HHI'Y), un-
cturyr PAH (Canxr-IlerepOyprekuii nuctu-
TYT UHQOPMATUKU U aBToMaTtu3auuu Poccuii-
CKOM akaJeMuud HayK) U MpearpusTue —
AO «BoDKCKMIA 3IEKTPOMEXaHUYECKUN 3a-
Bom» (BOM3), Bxomammii B  KOHIEPH
«I[1IBO Anma3z-AuTeil», SBISIOLIUNACSI TOJIOB-
HBbIM MPENPUATUEM-UCIIOIHUTENIEM IO JaH-
HOMY IPOEKTY.

Pe3ynbraToM BBINOIHEHUS MPOEKTA JIOJDK-
HO CTaTh CO3/IaHHOE Ha TOJIOBHOM HpeInpusi-

THH BBICOKOTCXHOJIOTUYHOC IMPOM3BOACTBO
MHOTO(YHKIIMOHATBHOTO  POOOTHU3UPOBAHHOTO
9K30CKENeTa METUIIMNHCKOTO Ha3HAYCHMSI.

Oxk3ockener (oT rpedeckoro &£ —
BHEIIHUM U OKEAETOG — CKEJIET) — YCTPOii-
CTBO, TNpETHA3HAYCHHOE JUIS PaCIIUPCHHUS
¢u3nuecKux BO3MOXHOCTEH YeJoBeKa 3a
CuéT BHEIIHETO YCHJIMBAIOIIETO KapKaca.
Ceifuac 5K30CKENEThl TPEICTABISIOT COOOM
POOOTH3UPOBAHHBIC KOCTIOMBI, OT TIpOTE3a
710 TIOJTHOTO 3aKPBITOTO cKadaHapa, KOTOpbIE
IIO3BOJIIKOT JIFOASAM  BBIIIOJIHATH HeﬁCTBHﬂ
MO0 CJIOKHBIE, JTMOO HEBO3MOMKHBIE. K-
30CKEeJEThl JIAIOT JIIOMSIM CBEpXUYeIoBeYe-
CKyI0 CHIIy, a JIIOJIM C OTpaHUYCHHBIMHU
BO3MOXHOCTSIMHU — BO3MOXHOCTb XOJAUThH.

B HaCcTOAIICC BPEMs aKTHBHO pa3BHBa-
IOTCSL pa3pabOTKH 1O CO3AaHUI0 IK30CKEIIe-
TOB B BOCHHBIX U MCIUIIMHCKHUX IICIIAX. B
MEPBOM  Cllydae TpeciefyeTcss CO3AaHue
OpoHHU, KOTOpasi coBMecTHiIa Obl B cebe or-
HEBYI0 MOIllb M OpOHMpOBAHHE TaHKa, IO-
ABUXXHOCTb M CKOPOCTH UYCJIOBCKA, U B HC-
CKOJIBKO pa3 yBEIMYMBaja CHIY TOTO, KTO
UCTIONB3yeT dK30CKeneT. Bo BTopoMm cirydae
— MOMOIIb JIOASIM C OTPaHUYEHHBIMH (U3H-
YECKUMU BO3MOKHOCTAMMU.

© HMganos JI. B., Auapuanos lO. C., Kynpsasues 1. A., Hexopomkos I1. A., 2017.
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MHnoz2o@yHKyUOHATbHBIL POOOMUUPOBAHHBIL IK30CKEem

JIBa rosia Ha3aa MO0 MHUIIMATHUBE MTPOPEK-
Topa no HayyHoid pabore II['TY, unena-
koppecnionnenta PAH JI. B. IBanoBa B yHHu-
BepcHUTEeTe OBLIM HavaThl pabOTHI MO CO37a-
HUIO DK30CKeNeTa MEAUIUHCKOTO TpUMEHe-
HUs. 3/1€Ch HallU y4EHbIE U UHXKEHEPbI ObLIN
MOJKIIOUeHbl K pabotam Hmkeropoackoro
TOCYHUBEPCUTETA, OCHOBOIIOJIO)KHUKOM KO-
TopbIx Obul mpopekrop no Hayke HHI'Y
npodeccop B. b. Kazanues.

Hayunas rpynna mexanuueckoro ¢a-
kynbTera [II'TY, Bo3rnaBnsiemas pykoBOIU-
teneM CTyneHYecKOro KOHCTPYKTOPCKOTO
otopo mouentom H. A. KynpsBreBbiM, u3-
BECTHBIM CO3/IaHHBIMH MEXaHHYECKUMHU (Hu-
rypaMH B HaMATHEIX MecTax r. Momkap-
Oubl, B3suTach 3a BHIMOJHEHHE paboT Mo co-
3IAaHUI0 MEXAaHMYECKOW YacTH SK30CKeleTa,
a rpynna u3 HHI'Y — 3a ympaBienue 3k-
30CKeJIeTa 10 CHTHajaM OT JaTYMKOB, 3a-
KpEIUIEHHBIX Ha TeJle YesioBeKa (pa3paboTka
IPOrpaMMHOTO  OOECIEYEHHUs]  CHCTEMBI
yhopaBieHus). 3a Hpollejiiee BpeMs Obul
obecmiedyeH 3aaen — co3gaH oOpaszer OgHOM
U3 OCHOBHBIX 4acTed sk3ockenera. OH je-
MOHCTPHPOBAJICS HA Pa3IMYHBIX IPECTHXK-
HBIX BBICTaBKax M TOJYy4YWJI OJNOOpEeHHE H
MOJIICPKKY CIICIIUATICTOB.

[IpencraBnsieMass B TaHHOW CTaThe pas-
paboTKa JOJKHA MMETh PsiJi KOHKYPEHTHBIX
MIPEUMYIIECTB:

e CYLIECTBEHHO OOJBIINN CPOK IKCILTY-
aTaliy TPUBOJHBIX OJIOKOB 3a CU€T IpUMe-
HEHHs Pa3pabO0TaHHOHN KOJIJICKTHBOM IIPOCK-
Ta (3alaTeHTOBAHHBIX W allpOOMPOBAHHBIX B
HECKOJIPKAX BHJAX TNPOAYKIUH BOEHHO-
TEXHUYECKOTO Ha3HAUCHUs) TEXHOJOTHH 3a-
[ETUICHUS] Ha OCHOBE [IEBOYHOW TIepeIadm;

e CHIKeHHas obOmras macca (mo 40 %)
MIPUBOJHBIX KOMIIOHEHTOB B CPaBHEHUH C
aHaJoOTaMH 3a CYET NMPUMEHEHHS KOMIIO3H-
[IMOHHBIX MATEpPHaJOB W WCIIOJIB30BAHUS
OpPUTHHAIBHBIX PEIYKTOPOB;

e peKyrepanusi KHHETHIECKOH SHepTHH
B CHCTEME, IO3BOJIAIONIAsi CHU3UTH YHEPTO-
notpebsenue Ha 8—12 % ¥ MOBBICUTH YACIIb-
HYI0O MOIIHOCTH YCTPOWCTBA, BPEMs aBTO-
HOMHO# pa0OTBI M paglyc 30HBI aBTOHOMHO-
T'0 TIepEMEIEHHST SK30CKEIeTa.

Cnenyer OTMETUTh, YTO CYILECTBYIOLIUE
AK30CKEJICTHBIE CHCTEMBI HE 00JIaJat0T TAKIMHU
BO3MOXKHOCTAMH. Kpome Toro, coBpeMeHHBIE
YCTPOWCTBA, B CHITY TPUMEHSIEMBIX MTPOCKTHBIX
pelIeHmid, OPHEHTUPOBAHBI HA TIOJIH30BATEIICH
poctoM 150-190 cm. [l B3pocibix U Jereit
MEHBIIIEr0 POCTa BO3ZHHUKAIOT MPOOJIEMBI, KO-
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TOpblE MOTYT OBITh pElIeHbl TOJIKO IpU
YMEHBILIEHUH MacCcOradapUTHBIX XapaKTepu-
CTHK YCTpOMCTBAa. BaXHO, 4TO 3Ta BO3MOX-
HOCTb TO3BOJIUT B OyAyIlleM pelUTh npooiie-
My CO3JaHusl pOOOTOTEXHUYECKUX peaOHInTa-
[IMOHHBIX KOMIUIEKCOB Ui AECTEH C HEUpO/ie-
resepaTuBHbIMU HapymeHusMu (JLIIT).

[TonyunBmas moaaep>kKy paspaboTka
npounuia 3tan Banugauuu. IIpoekt mpenmno-
JaraeT Co3JlaHUE TEXHOJIOTMYECKON JOKY-
MEHTAaIlMU, a TaKkKe 00ecleyeHHe IOJIHOrO
UKiIa padoT JUIsl CepUHHOrO MPOM3BOACTBA
3asBJIEHHOM IIPOJYKTOBOM JIMHEHKH, OCHO-
BAHHOM Ha MOJYYEHHBIX B XOJE HCCIIE/I0Ba-
HUW pe3ynbTarax.

B mnpoekte mnpeaycMOTpEHO HECKOJIBKO
BApHAHTOB HCIOJHEHHUsl 3K30ckenera. B on-

HOM W3 BapUAHTOB JK30CKeNeT Oyner pabo-
TaTb BO B3aMMOJEHUCTBUHM C IIAT(HOPMOIA,
IpeJcTaBistoniel coboil poOOT-CIlyTHUK B
BUJIC XOJIYHKOB C AaKTUBHBIMH KOJECHBIMHU
MIPUBOJIAMH, HECYIIIUMH OCHOBHOM aKKyMYIIsi-
TOp, OOECHeunBaIOMIUNA SHEpruen MpPUBOIbI
9K30CKEJIeTa, IPU ITOM XOAYHKH UMEIOT BO3-
MOYKHOCTb TpaHC(OPMHPOBATHCS B KPECIIO-
KOJIICKY. XOJIyHKH OyIyT MMETh JIBa BapHaH-
Ta WCTIOJIHEHUS: JUIS TEPEIBIDKCHHUS 10 POB-
HBIM TEPPUTOPHSAM B TOPOJCKHX YCIOBHSX U
JUTSI TIEPEABIDKEHUS 110 0€310POKbIO.

[ToGena B xoHkypce mo 218 mocTtaHOB-
JICHUIO CTaja €Il€ OJHUM SIPKUM IIPUMEPOM
TECHOTO B3aMMOJICHCTBHSI JIBYX BY30B, HH-
ctutyra PAH u mpou3BOJICTBEHHOIO IIpea-
PUATHSL.

Cratbs noctynuia B penakiuto 20.03.17
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UBAHOB [Imumpuii Braoumuposuy — NOKTOp (pU3MKO-MaTeMaTH4ecKux Hayk, mpodeccop,
yneH-koppecnoHaeHT PAH, npopekrop mo HaydHO#H paboTe M WHHOBAIMOHHON NeSTeIbHOCTH,
TToBOMKCKHIA TOCYIAPCTBEHHBINH TEXHOJIOTHUECKUH yHUBepcUTeT. OOIacTh HAYUHBIX HHTEPECOB —
MOJICTTUPOBAHNE TEXHUUYCCKUX CHUCTEM, IIMPOKOIMOIOCHBIE CHUTHAJBI, PACIPOCTPAHCHUE DPaIHO-

BoNH. ABTOp 189 mMyOnuKaruid.

AHIIPUAHOB [Opuii Cemenosuy — KaHAUWAAT TEXHUYECKUX Hayk, mpodeccop kadempb
yIpaBJIeHUs] U TNpaBa, HAYaJbHUK YIPaBJICHUS HAayYHOM M MHHOBALIMOHHOW JedrenbHocTH, [lo-
BOJDKCKHH T'OCYAapCTBEHHBIH TEXHOJOIMYEeCKUil yHHBepcuTeT. O0nacTe HaydHBIX MHTEPECOB —
yIIpaBJeHHE ¥ OpTaHU3alHsl aBTOMOOMIIBHBIX TIEPEBO30K B OTPACIIEBBIX NMPOMBIIIIEHHBIX KilacTe-
pax, yrnpaBlieHUEe MHTEIUIEKTYaJIbHOH COOCTBEHHOCTHIO. ABTOp 223 myONIMKaLuii, B TOM YHCIIE Ye-

TBIPEX MOHOTrpaduii.

KVIIPABIIEB Heops Apxaodvesuu — pykoBomuteb CTYASHUSCKOr0 KOHCTPYKTOPCKOro Oro-
po, IloBomKCKUI TOCYyIapCTBEHHBIN TEXHOJIOTMYCCKHIA YHHUBepcUTET. O0IacTh HAYYHBIX HHTEpE-
COB — POOOTOTEXHUKA, MEXaTPOHUKA, KOHCTPYHPOBAHHE U MOJCITUPOBAHNE B TEXHUYECKUX CHCTE-

Max. ABtop 103 myOnukarmii.

HEXOPOIIIKOB [1émp Apxadvesuu — KaHIUNAT TEXHUYCCKHX HAYK, JOIICHT, HaYaJIbHUK
OTZIeIa Hay4HBIX TpOrpamM, MyOJHKAalWi M MHTEIUIEKTYaJIbHOH coOcTBeHHOCTH, [ToBOIKCKMIA
TOCYIapCTBEHHBIN TEXHOJOrMYecKuii yHuBepcuteT. O0acTh HaAyYHBIX MHTEPECOB — PallMOHAIb-
HOE JIECOTOJIb30BaHKe, TPAHCIIOPT Jieca, ONTUMU3ALUSI U MOJEIUPOBaHUE TPAaHCIOpTa Jjeca, reo-
nH(pOpMaLMOHHBIE U JIOTHCTHYECKUE CUCTEMBI. ABTOp 47 MyOIHKAaIIIiA.
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The project which received support and got research funding within the framework of the
competition by order of the Government of the Russian Federation Ne 218 «Obtaining subsidies
for the creation of complex projects on high-tech manufacturing establishmenty has been re-
viewed.
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Penakuus sxypHana «BectHuk IToBOMKCKOro rocy1apCcTBEHHOIO TeXHOIOrM4Ieckoro ynusepceurera. Cepus: «Pannorex-
HUYECKHUE U NH(OKOMMYHHUKAIIMOHHbIE CHCTEMbI» IPUHUMAET K ITyOJIMKalUU CTaTbH, COOTBETCTBYIOIIME NPOGUIIIO U3AaHUS 110
pyOpukam:

«TeneKOMMYHHKAIMH M PATHOTEXHHKA» — IyOIMKYIOTCS OPUI'MHAJIBHBIC PE3YJbTaThl UCCIEAOBaHUM, HalpaBiIeH-
HBIX Ha CO3JiaHue U obecrieueHne (GyHKIMOHNPOBAHUS YCTPOHCTB M CHCTEM, OCHOBAHHBIX Ha MCIIOJIB30BAHUHU IIEKTpOMAr-
HHUTHBIX KoJeOaHMil ¥ BOJNH U NpeAHAa3HAYEHHbIX I Nepeaayl, mpuemMa u o0paborku nHpOpMaImy, MomydeHus HHpopMa-
U 00 OKpYJKarolel cpelie, MPUPOAHBIX ¥ TEXHUUECKUX oObeKTax. Kpome Toro, pe3yinbraTsl UCCIEIOBAHUH 110 aBTOMATH-
3MPOBAHHBIM CHUCTEMaM pACIpeAesIeHHOH 00paboTkn MH(OpManuy, TeOpeTHYECKMM OCHOBaM HOCTPOCHUS, (yHKIHOHUPO-
BaHUS U UCIOJIb30BaHUS KOMIBIOTEPHBIX CETel pa3iaMyHOro Maciraba, BO3MOXKHOCTSM UX 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 aBTOMaTH3MPOBAHHBIX CHCTEM.

«3.]'IeKTp0]-ll/lKa» - l'Iy6J'lI/IKyIOTCSI OPUTI'MHAJIBHBIE PE3YJIbTaThl PICCJ'Ie}IOBaHHﬁ 1o (1)I/I31/I‘IGCKI/IM OCHOBaM pasjIN4HbIX
THIIOB l'IpPI60pOB, 0 YIY4YLICHUIO HUX Moueneﬁ, XapaKTEPUCTUK, ITApaMETPOB U PEKUMOB pa6OTBI B PpalMOTCXHHUYCCKUX
yCTpOﬁCTBaX Pa3In4HOro Ha3Ha4CHU. KpOMe TOro, 110 HAy4HOMY 000CHOBAHHUIO HOBBIX TEXHOJIOTHI IIpOMU3BOJACTBA MUKPO-
1 HAaHOJJICKTPOHHBIX H3Z[eJ'IPII>1, 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 TexHUKH U TexHojoruii. O630pnl. Kondepenuuu. Baskabie 1aThl» — IMyOIUKYIOTCS CTaThH, 0030pHAs
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 10JIKHA COIEPKATh TOIBKO OPUIMHAIBHBIA MaTepyall, OTPAKAIOLINN Pe3y/IbTaThl 3aBEPLICHHBIX UCCIICIOBAHUI
aBTOPOB, 00bEMOM 6—15 cTpaHumI], BKIIOYAs PUCYHKH.

K neuaru npuHUMaroTcs MaTepuasibl, KOTOpbIE HE OITYOJIMKOBAaHbI U HE TIEPEaHbl B Apyrue pegakuuu. Pykomucu npoxo-
LT 00513aTeNIbHOE pelieH3upoBaHue. B «BecTHHUKe .. .» IIe4aTaroTCs TOJIBKO CTAThH, MOMYyYHBIINE TIOJI0KUTEIIbHbIC PELICH3HU.

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

TpeGoBaHus K OPUTHHAJIAM NPEJ0CTABJIsIEMbIX padoT

Cmpykmypa nayunoti cmamvu

1. Ansortamms (3—4 npeaioKeHus).

2. Kirouessle citoBa mwin ciioBocoderanusi (He 6omee 10) oTaesstoTest Apyr OT Ipyra TOYKOH C 3aIsITOH.

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

4. Llenpb paboThl, HaIIpaBJIEHHAs Ha IIPEOJIONIEHHE TIPOOJIEMHOM cuTyanuu (1-2 mpeioKeHus).

. Peraemble 3a7a4n, HanpaBlIeHHbIE HA JIOCTIDKEHHUE LIETIH.

. MaremaTuueckoe, aHAIUTHYECKOE MIIM MHOE MOJEIHPOBaHUE.

. TexHuKa KcrIepUMEHTa U METOJMKA 00PaOOTKU WUIIM U3JI0KEHHE HHBIX TIOMTY4CHHBIX PE3yJIbTaTOB.
. MHTepnperanus pe3ylbTaToB WM UX aHAIM3.

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

Tpebosanus k oghopmnenuio cmamou

Cratbs TO/DKHA OBITH NPEIOCTaBIIeHa B AJIEKTPOHHOM BHJIE M KOMIIBIOTEPHOM pacredarke (2 9k3.) Ha Oymare ¢gopmata A4.
HIpudr Times New Roman, pasmep mpudra 12 nr, MexcTpouHslii HHTepBai onuHapHbIi. ITons: BHYyTpH — 2 cM, BepXHee, HIXK-
Hee, CHapYXKU — 3 cM (3epKaJIbHBIE TTOJIsT), a03aIHBIN OTCTYII IepBoid cTpokH Ha 0,75 cM.

Ha niepBoii crpanune cratbu ciea nedaraercst ¥ JIK (pasmep mpudra 10 nr, npsiMoii, cBeTsbiii) 6e3 orcryna. HasBanue
CTaThM NeYaTaeTcs MO0 LeHTpYy (pa3mep wpudTa 14 0T, npsMoi, NOMyKUPHBIH, nponucHoi). Hiwke, N0 LUeHTpY — HHULMATIBL,
(bamunus aBropa (pasmep wpudra 12 nr, Kypcus, nomyxupHsiit). ITocie Gpamu-nnii aBTopoB ykasbIBaroTcs Mecta paboOThI: Hep-
Basi CTPOKa — Ha3BaHKE OpraHM3alliy, BTOPasi CTPOKA — IOYTOBBIN afpec (pa3mep mpudra 10 mr, mpsmoii). [Tocne agpecos yka-
3bIBAETCS EKTPOHHBIH apec KOHTAKTHOI'O aBTOpA.

Janee pa3Memaercs aHHOTauus (BbIpaBHUBAHKE 110 LIMpHHE, pasmep wpudra 10 0T, KypcuBs, OTCTYH CiIeBa U crpasa 1
cM). AHaOrnuHO O(OPMIISIOTCS KIIFOUeBble CioBa. KilroueBble CIIOBAa CTAThbH MPENOCTABIISIOTCS HA PYCCKOM M aHITIMHCKOM
sa3bIKax. Tarke HEOOX0MMO IIPEIOCTaBUTH ABTOPCKOE Pe3l0Me CTaThbH Ha PYCCKOM U aHIVIMHCKOM 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 JJOJDKHO M3JIaraTh CyIIECTBEHHbIE (hakThl paboOThl, U HE JOKHO NPEYBEIMYMBATH MM COIEPIKATH
MaTtepuall, KOTOPbI OTCYTCTBYET B OCHOBHOM YacCTH ITyOJIMKAIUH.

0 3 N D

CTpyKTypa pe3ioMe T0JIKHA BKJIIOYATH BBeJeHHUe, IeJIH U 331241, MeTObI, Pe3yJIbTaThl, 3aK/JII04UeHHEe (BHIBOBI
H MPAKTHYeCKast 3HAYMMOCTB).

Pe3synbraThl paboThl OMKUCHIBAIOT NPEIEIBHO TOYHO U MH(OpMaTuBHO. IIpUBOAATCS OCHOBHBIE TEOPETUUECKHE U JKC-
HepUMEHTaJIbHbIE Pe3YIbTaThl, (PaKTUUECKUE NaHHbIC, OOHAPYKEHHBIC B3aUMOCBSI3U U 3aKOHOMepHOCTH. IIpn 3TOM oTHaercs
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[PEIIOYTCHHE HOBBIM Pe3ylibTaTaM U JAaHHBIM JOJITOCPOYHOrO 3HAYCHHUSI, BAXKHBIM OTKPBITHSM, BBIBOJAM, KOTOPBIE OMpO-
BEPraroT CYLICCTBYIOILINE TCOPHH, & TAKKE JaHHBIM, KOTOPbIC, 10 MHEHHIO aBTOPa, HMCIOT MPAKTHIECKOE 3HAUCHHE.

BbIBOIBI MOT'YT COMPOBOXKIATHCS PEKOMEH/IALUSIMH, OLICHKAMH, TPE/UI0KECHUSIMH, THIIOTE3aMH, ONUCAHHBIMHU B CTAThE.

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

Crieryer u3berath JMIIHAX BBOAHBIX (pa3 (HampuMep, «aBTOp CTaThbU PAaCcCMAaTPUBAET...»). VICTOpHUUYECKHE CIIPaBKH,
€CJIM OHHM HE COCTAaBJISIFOT OCHOBHOE COJICpIKaHHE JOKYMEHTa, OMICAHHE PaHee OMyOJIMKOBAHHBIX PabOT U OOLICH3BECTHBIC
TMOJIOKCHHS B aBTOPCKOM PE3FOME HE TPUBOJISTCS.

B TekcTe aBTOPCKOro pe3roMe CIIeAyeT yHoTpeOIsTh CHHTAaKCHYECKUE KOHCTPYKIIMH, CBOHCTBEHHBIE SI3bIKY HAyYHBIX
TEXHUYECKHX JOKYMEHTOB, H30€rarh CIIOKHBIX I'PAMMATHYECKHX KOHCTPYKIHIA.

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

TeKCT aBTOPCKOrO Pe3roMe JOKEH OBbITh JIAKOHHYCH U YETOK, CBOOOJIEH OT BTOPOCTENECHHONW WH()OPMALIMH, JIUITHUX
BBOJIHBIX CJIOB, OOIIMX M HE3HAYAIINX (HOPMYIHPOBOK.

TeKCT I0KEH OBITh CBSA3HBIM, Pa3pO3HEHHBIC M3J1araeMble MOJIOKEHHUSI JOJDKHBI JIOTHYHO BBITEKATh OJJHO M3 APYroro.

CokpalieHus U yCIOBHbIE 0DO3HAYEHHUS, KPOME OOIIECYIOTPEONTEIbHBIX, MPUMEHSIOT B HCKIIOYUTEIIBHBIX CIIydasx
WITH 10T UX paciin(pOBKY U OIPEIeICHHS [P [IEPBOM YIIOTPEOICHUH B aBTOPCKOM PE3FOME.

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

MOXKHO HCIIONIB30BaTh TEXHUYECKYIO (CICLHAIBHYI0) TEPMHHOJIOTHIO BalllCH AUCIMIUIMHBI, YETKO M3JIarasi CBoe MHe-
HHE M UMEs TAKXKE B BHY, YTO BbI [THIIETE ISl MEXIYyHAPOIHO 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» (4acrast 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 KomxeH ObITh YETKUM M HE TPeOOBaTh MEPEPUCOBKH.
I'paduky MOTYT BBIIEIATHCS JIMHHUSIMH Pa3HOro CTHILSL, OTMedaThes udpamu, 1ud0 pasnuuHeIMU BeTaMu. Dotorpadun u
CKPHMHILOTBI JO/DKHBI BBINONHATCA B pacTpoBbix (opmarax (tiff, bmp, png u np.) nocratounoro pacmmpenus (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).

Cnucok JuTepaTypbl 0QOPMIISETCS COIIACHO MOPSIKY CCBUIOK B TeKCTe (I/1e 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 Obla IepeBeieHa 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€PEBO HA3BAHUS 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 as nepenmckn: 424000 Houxap-Ona, . Jlernuna 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

IMonnucka Ha )xypHau ocyniecTBisiercs o «O0beauHeHHOMY Katajory. [Ipecca Poccun. 'azetst u XKypHanb» (moamuc-
HO# uHaexc 42916, remaTuueckuii ykasarens: Hayuno-rexuuueckue nznanus. Mssectus PAH. U3Bectus By3oB).



