- rin
ISSN 2541-870X (Online)

O
JIHHH

PAANO

[NPOMBbBILUAEHHOCTb
RADIO INDUSTRY 03/2017




AO «4YHUU “IOneKTpoHuka’»

ISSN 2413-9599 (Print)
ISSN 2541-870X (Online)

PAANOINMPOMDBIWUAEHHOCTb

HAYYHbIU XXYPHAJ

U3JAETCS C 1968 TOAA

Ne 3/2017

>KypHan 3apeructpupoBaH B ®efepanbHon cnyx6e no Haa3opy 3a CobAeHneM 3akoHoaa-
TenbCcTBa B chepe MaccoBbIX KOMMYHUKALMIA M OXpaHe KynbTYpHOro Hacneams (CBUAeTeNsCTBO
M Ne ®C77-41699 ot 20 asrycta 2010 roga).

JKypHan BKIOYEH B NepeyeHb n3naHnii, PeKOMeHO0BaHHbIX Bbicluen aTTecTaumMoHHOW KOMUC-
cvent MuHucTepcTBa 06pasoBaHus 1 Hayku Poccuiickon depepauunmn ons onyebnmnkosaHus pe-
3ynbTaToB ANCCEpPTaLMOHHbIX nccnegosanuii (MepeyveHb BAK).

>KypHan BkntoyeH B Poccuinckuii nhgekc Hay4Horo umtuposanus (PUHL).

IMABHbIV PEQAKTOP

A.B. ®omuHa, J.3.H., Npod., 4n.-kopp. AKkageMmm BoeHHbIX Hayk (MockBa,
Poccus)

PEOAKLUMOHHbIN COBET

I.B. AHueB, K.T.H., gou. (CaHkT-lMeTepbypr, Poccus)

B.M. Banawos, g.7.H., npod. (CaHkT-INeTepbypr, Poccus)
A.M. BatbkoBcKMIi, O.3.H. (Mockea, Poccus)

. W. Benoyc, a. T. H., 4n.-kopp. HAH Benapycu (MuHck, Pecniy6nvka Benapychb)
Eorocnoscmu A.T.H., npod. (CankT-lMNeTepbypr, Poccus)
. JaBblpoB, O.T.H., npoq) (MockBa, Poccus)
)KuﬁypTosuq,p,T H., npod. (MockBa, Poccus)

. 3o03yns, 0.9.H. (HOBOCVI6I/IpCK Poccus)

. Ucaes, 4.7.H., npoh. (Mockea, Poccus)

KaHaLI.l,eHKOB, A.T.H., npod. (Mockea, Poccus)

. Kosnos, o.d.-M.H., npocp (Mockea, Poccus)
KpaCHMKOB,p,TH npod., akag. (Mockea, Poccus)

. KypHocos, A.7.H. I'IpOCb (CaHKT MeTepbypr, Poccus)
eBUTac, K.T.H. (BI/IJ'IbHIOC Jlntea)

MaKCVIMeHKO O.T.H., npody. (CaHkT-lMeTepbypr, Poccus)
. MaxyToB, 4n.-Kopp. PAH O.T.H., npodp. (MockBa, Poccus)
. HukonawuuH, K.7.H. (CaHKT I'IeTep6ypr Poccus)

. MeTpukoBwuy, O.7.H., npod. (Mockea, Poccus)

. Ca30HOB, K. .-M. H. (CkapxonwmeH, LLseuuns)

. Ceprees, A.T.H., gou. (BopoHex, Poccus)

. CMUpHOB, K.T.H., pou. (CaHkT-lMeTepbypr, Poccus)
oncpep, O.T.H., npoq:) (UnbmeHay, Mepmanuns)

. Xoxnos (MOCKBa Poccus)

M YyauHoB,| 1.7.H., npod. (Mocksa, Poccusi)

A.C. FKYHUH, K.T.H. (MOCKBa Poccus)

DOSOPS=SpsmMm;

oox:m>m5:§mwﬂﬂ>m5:>o>

JKypHan BbIXOOUT eXeKBapTasbHO.

Pepakums xypHana cobnofaeT 3TUKY HayYHbIX Ny6nvKaumia.

Bce noctynusLuve B pegakumio Matepuanbl Noasiexart peLeH3MpoBaHuio.

Pepakums npoeepseT npucnaHHble maTepuarnbl Ha 3aMMCTBOBaHWA U nnarnart.

Mpu nepenevatke MaTepmanos ccblnka Ha XypHan «PagnonpombILLIeHHOCTb» obsa3aTenbHa.
OTBETCTBEHHOCTb 3a COAepXaHMe peknamHbIX MaTepuasnos HECYT peknaMmogaTenu.

OTBETCTBEHHOCTb 3a cofepXxaHue npucnaHHblX Matepuanos, a TakXxe 3a Hann4due OaHHbIX,
He noanexavimx OTKpbITOM Ny6nmnKaumm, HeCcyT aBTopbl.

MHeHuWsi aBTOpOB MOryT He coBMnadaTb C TOYKON 3peHns peaakLumm.

Pepakums octaBnser 3a cobow npaBo He BCTyNnaTb B Nepernncky ¢ aBTtopamMmum cTarew, noJsiy4mB-
wnmMmn MOTMBI/IpOBaHHbIIZ OTKa3 B I'Iy6J'II/1KaL|,MI/1. MaTepmanbl, nepefaHHble B peaakuuno, He BO3-
BpaLlarTCca.

Pykonucu nevatatotcsa 6ecnnartHo.
TpeboBaHus K 0hOPMNEHNIO CTaTeN pa3MeLLieHbl Ha carTe www.radioprom.org.

Yupepurennb
AO «LIHNW “OnekTpoHumka”»

Ws3partenb
AO «LIHUW “OnekTpoHmka”»

FeHepanbHbIA AUPEKTOP,
rnaBHbIi pefakTop
AneHa ®omuHa
instel@instel.ru
+7 (495) 940-65-00

Bbinyckatowui pegaktop
lannHa PomaHoBa
publish@instel.ru
+7 (495) 940-65-24

Peknama
AnekcaHgp LLlectakoB
shestakov_a@instel.ru

+7 (495) 940-65-24

PacnpocTpaHeHue v nognucka
BepoHuka dununnosa
filippova_v@instel.ru
+7 (495) 940-65-46

KoppekTop
tOnuns Hukynuna

KomnbloTepHas BepcTKa
ManvHa MyxuHa

Apnpec pepakuuun
127299, r. MockBa,
yn. KocmoHagTa Bonkosa, .12
+7 (495) 940-65-00
www.instel.ru
www.radioprom.org
publish@instel.ru

Mopnucka

B pepakuun
publish@instel.ru
+7 (495) 940-65-46

AreHtcTBO «Pocnevarb»
MHupekc 25885
(kaTanor «aseTbl. XKypHanbi»)
NHpekc 59982
(kaTanor «Hay4yHo-TexHn4eckune
n3gaHns»)

AreHTcTBO «Ypan-Ipecc»
www.ural-press.ru
+7 (495) 961-23-62

MNopnucaHo B nevatb 28.07.2017.

OtneyvataHo B OO0 «PA “®opa-
npodut Meguma”»

© AO «UHWUWN “InekTpoHuka’», 2017



CRI «Electronics»

RADIO INDUSTRY

ISSN 2413-9599 (Print)
ISSN 2541-870X (Online)

(Radiopromyshlennost)

SCIENTIFIC JOURNAL PUBLISHED FROM 1968 Ne 3/2017

The journal is registered at the Federal Service for Compliance with the Law in Mass
Communications and Cultural Heritage Protection (Certificate Pl Ne FS77-41699 of
August 20th, 2010).

The journal is included into the List of periodicals recommended by the State commis-
sion for academic degrees and titles for publishing of dissertation research results.

This journal is included in Russian Science Citation Index (RSCI).

EDITOR-IN-CHIEF

A.V. Fomina, Doctor of Economics, Professor, Corresponding Member of Russian
Academy of Military Sciences (Moscow, Russia)

EDITORIAL COUNCIL

G.V. Antsev, Candidate of Engineering, Assistant Professor (Saint-Petersburg, Russia)
V.M. Balashov, Doctor of Engineering, Professor (Saint-Petersburg, Russia)

A.M. Batkovskiy, Doctor of Economics (Moscow, Russia)

A. . Belous, Doctor of Engineering, Professor, Corresponding Member of the National
Academy of Sciences of Belarus (Minsk, Republic of Belarus)

S.V. Bogoslovskiy, Doctor of Engineering, Professor (Saint-Petersburg, Russia)
A.E. Davydov, Doctor of Engineering, Professor (Moscow, Russia)

.Y. Zhiburtovich, Doctor of Engineering, Professor (Moscow, Russia)

.V. Zozulya, Doctor of Economics (Novosibirsk, Russia)

.M. Isaev, Doctor of Engineering, Professor (Moscow, Russia)

.1. Kanaschenkov, Doctor of Engineering, Professor (Moscow, Russia)

V. Kozlov, Doctor of Physics and Mathematics, Professor (Moscow, Russia)

Y. Krasnikov, Doctor of Engineering, Professor, Academician (Moscow, Russia)
D

<2

SOOP<

I. Kurnosov, Doctor of Engineering, Professor (Saint-Petersburg, Russia)
Levitas, PhD (Vilnius, Lithuania)

. Maksimenko, Doctor of Engineering, Professor (Saint-Petersburg, Russia)
A. Makhutov, Corresponding Member of Russian Academy of Sciences, Doctor
f Engineering, Professor (Moscow, Russia)

.L. Nikolashin, Candidate of Engineering (Saint-Petersburg, Russia)

.Y. Petrikovich, Doctor of Engineering, Professor (Moscow, Russia)

. Sazonov, PhD (Skarholmen, Sweden)

. Sergeev, Doctor of Engineering, Assistant Professor (Voronezh, Russia)

. Smirnov, Candidate of Engineering, Assistant Professor (Saint-Petersburg, Russia)
.Toepfer, Doctor of Engineering, Professor (Ilmenau, Germany)

. V. Khokhlov (Moscow, Russia)
S. M. Chudinov, Doctor of Engineering, Professor (Moscow, Russia)

A.S. Yakunin, Candidate of Engineering (Moscow, Russia)

9.2

ITU<>»<<

wn

The Journal is issued on a quarterly basis.

The editorial observes publishing ethics.

All incoming manuscripts are subject to review.

The editorial checks all incoming manuscripts on plagiarism.

At a reprint of articles the link on journal «Radio industry» is mandatory.
Advertisers are responsible for the content of advertisements.

Authors’ opinions may not correspond with the editorial standpoint.

The editors do not correspond with authors, whose articles are considered unsuitable
for the publication. Manuscripts sent to the editor will not be returned.

Manuscripts are published free of charge.

Requirements for articles are available on the website www.radioprom.org.

Founder
Central Research Institute
of Economy, management and
information systems «Electronics»

Publisher
Central Research Institute
of Economy, management and
information systems «Electronics»

General director, Editor-in-Chief
Alena Fomina
instel@instel.ru
+7 (495) 940-65-00

Managing editor

Galina Romanova

publish@instel.ru
+7 (495) 940-65-24

Advertise
Alexander Shestakov
shestakov_a@instel.ru
+7 (495) 940-65-24

Distribution and subscribe
Veronika Filippova
filippova_v@instel.ru
+7 (495) 940-65-46

Proofreader
Julia Nikulina

Design
Galina Mukhina

Editorial office
127299, Moscow,
ulitsa Kosmonavta Volkova, 12
+7 (495) 940-65-00
www.instel.ru
www.radioprom.org
publish@instel.ru

Subscribe
publish@instel.ru
+7 (495) 940-65-46
Signed to print 28.07.2017.

Printed in Fora-profit Media.

© CRI «Electronics», 2017



AO «4YHUU “IOnekTpoHuka’»

PAANOIMNPOMBILLULAEHHOCTb

COLAEPXAHUE

LlnthpoBas 3IKOHOMMKA HE 33 TOPAMM................coovveererereeeieereeienns

NCCNEOBAHNA N PASPABOTKA
PAAWOJJNIEKTPOHHOW AMMAPATYPbI
N CUCTEM

Axues . B.
06 MH(HOKOMMYHUKALMOHHOM 06ecneyeHnm

FPYNNOBBIX ABHCTBUM .........oveveveeeereeeeieeeeeeetee e tes s seaseneseneas

Monos M. 1.
ApanTuBHas KorepeHTHas 06paboTka curHanos
Ha (hoHe NacCUBHbIX NOMEX

Mowncees A. A.
OueHka napameTpoB HabNHOAEHNS METOAOM peayKLUU

Hukutue A. C., Ctpenbyyk E. C., ®eHb A. M.

MporpammHblit KoMneke «KIYT_V2»

ANA NPOEKTUPOBAHUA NPOBOJHOI0 MOHTaXa

B cucteme Altium Designer - SolidWorks .................c.cccoeveveieiennane,

[emenkosa T. A., rHatbeB . A.
Texnonorusa paspa6otku amynsaropa
ANA OTNAAKK MUKPOKOHTPOJMEPOB ...

Pbixos A. C.
MopepHu3auus pacnpefeneHHbIX CUCTEM Nepefadu
MHCHOPMALIMM N0 AHANOTOBBIM KAHANAM ...................cocvvvececennne

3aiiues . 1., HepoHckuii P. B.
CxemHble pelleHns 0TAENbHbIX KaCKaioB NepeaaroLero
TPaKTa aTMOCCHEPHON ONTUYECKON JIMHUU CBASM ...

Eropos M. B., HepoHckuit P. B.

CxeMHble peLuenns oTaeNbHbIX KacKajoB

NPUEMHOro TpakTa aTMoctepHoi oNTUYECKOM

JIMHAM CBABM ...t s

CopokuH A. M.,[YyanHos C. M.

HayuyHblit nogxop K BbI6OPY BbICOKONPOU3BOAUTENIbHOM
reTeporeHHoN BbIYUCUTENbHON NNaTqopMbl
ANA 06pabOTKN US0OPAMEHUA ...

TEXHONOrMK U NPOU3BOACTBO

beikos A. 0., KoBanbckuii B. @., 3opuH B. 1.

00630p COBPEMEHHOI0 KOMNNEKCA TEXHUYECKUX CPEACTB

ynpasnexus 1 obecneyeHus 6e30NacHOCTH ABUKEHNS

1 (1K< 1] OO 74

Mypasckuit A. 1., Asepckuin M. A.

CpaBHuTenbHas OLEHKa METOA0B

KOMMEHCaLun NacCUBHbLIX NOMEX

B PAAMOJIOKALMOHHBIX CTAHLMAX ... 79

AdpoHuH E. T.

Monyyexue guruapata okcanara HuKens(+2)

U3 0TPaboTaHHLIX PacTBOPOB XUMUYECKOI O

¥ ranbBaHUYECKOro HUKENNPOBaHUA

M 0TpaboTaHHOro pacTBopa aHOAHOr0

OKCHANPOBAHUA AMHOMUHME .........viviiiniiiiiieieee e 86

AdponuH E. T., Anekcangpos I. ., UnbuHckuii A. J1.
BoccraHoBuTENnbHbIE CBOWCTBA

auchenunchochmHoBOi

(T (1] R 94

Cemyenkos C. M., Meyexes E. A.
Cnoco6 noBblWweHUs paspeLuaroLien cnocobHoCTy

32 CYET MHBEPCHOI (hUNbTPALUN UMNYNbCHLIX CUTHANOB ............. 103
JKOHOMUKA, YNPABJEHUE 1 PA3BUTUE
PAAMOMNPOMbILLJIEHHOCTH

CmupHoB P. 0.

Bonpocbl KoMMepLyUanu3aLun MHHOBALMOHHBIX TEXHONOMUA
B Poccuiickoii ®eaepauuu B chepe npeanpUHUMATENbCKOM
BEATEIBHOCTM ......oooviiiiceeeiee e 1

Nyuenko A. [1., Opnos B. A., BbiBwux . M.
JKOHOMMKO-MaTEMATUYECKNUE MOJENN peanu3aunm

Pa3nuyHbIX CTPATEr Uil Pa3BUTUS CUCTEMbI BOOPYXEHMS
PaAMO3NEKTPOHHON BOPBObI ............cooeeeeieieeeeieeeeeeens 113

NPABWUNA NPEACTABJIEHUS CTATEN ... 123

© AO «UHWUWN “OnekTpoHuka’», 2017



CRI «Electronics»

RADIO INDUSTRY

(Radiopromyshlennost)

CONTENTS

Digital economy is notfar off .................cccooooovviiiiieececcce 5

RESEARCH AND DEVELOPMENT
OF RADIO-ELECTRONIC EQUIPMENT
AND SYSTEMS

Antsev G. V.
About infocommunication support of team actions ............................. 5

Popov D. I.
Adaptive coherent signal processing
on the background of passive interference......................cccococeeene. 1 3

Moiseev A. A.
Evaluation of observation parameters by reduction method ............. 1 9

Nikitin A. S., Strelchuk H. S., Fen A. M.
ZHGUT_V2 software design suite for design of wired installation
in altium Designer - Solidworks System..................ccococoviiiicinnnee

Demenkova T. A., Ignatyev F. A.
Technology for design of the emulator

for debugging of microcontrollers ..................ccccoeeeeiiiiciie 32
Ryzhov A. S.

Upgrade of spaced systems for data transmission via

analog Channels..............c.coooeveveieicicicccccc e 44

Zaitsev P. I., Neronskey R. V.

Circuit solutions of separate cascades

of the transmission path of the atmospheric optical

communication line................ccoooeveveeeeiieeeece e 50

Egorov M. V., Neronskey R. V.
Circuit solutions of separate cascades of the receive path
of the atmospheric optical communication line...................c...c......... 50

Sorokin A. P.,|Chudinov S. M.

Scientific approach to selection of a high-performance
heterogeneous computing platform
for image Processing ..............ccoovvveveveveiereeeccceeee s 58

TECHNOLOGIES AND PRODUCTION

Bykov A. Yu., Kovalskiy V. F., Zorin V. I.
Overview of advanced set of components set
for traffic control and safety of trains...............cccoeeveviiveicnn 74

Muravskiy A. P., Azerskiy M. A.

Comparative evaluation of methods

for compensation of passive interference

in radar location stations ... 79

Afonin E. G.
Obtaining of nickel oxalate from spent nickel
electroless plating and electroplating solutions

and from spent anodic aluminium oxidation solution......................... 86
Afonin E. G., Aleksandrov G. G., llinskiy A. L.
Reducibility of diphenylphosphinic acid ..................oo.ccovoovrocrrrn.. 94

Semchenkov S. M., Pechenev E. A.
Method of increasing the resolving power throught
inverse filtering of pulse signals.....................ccooooiiii 1 03

ECONOMICS, MANAGEMENT
AND DEVELOPMENT
OF RADIO-ELECTRONIC INDUSTRY

Smirnov R. 0.

Issues of commercialization of innovative technologies

in the Russian Federation in the field

of entrepreneurial activities .................cccccccooeeiiiceicc, 11 0

Lutsenko A. D., Orlov V. A., Byvshikh D. M.

Economic and mathematical models

for implementation of multiple strategies

for development of radioelectronic

warfare SYSIBM .............ocooiiii 113

RULES FOR SUBMITTING ARTICLES .......... 125

© CRI «Electronics», 2017



LUndcdpoBas aKOHOMUKA He 3a ropamMm

Pa3BuTtne Poccumn Kak MakpO3KOHOMUYECKOrO CyOb-
ekTa, obnagatoLlero NoMCTUHe KosloccaslbHOW CroX-
HOCTbIO BHYTPEHHUX CUCTEM U MHCTUTYTOB, HEPABHO-
MEPHOCTLIO PasBUTUS PETMOHOB, KIIMMATUYECKUMMU,
gemMorpadnyeckumMm U MHbIMU OCOBEHHOCTAMMU, TPEBY-
€T OCHOBATEeNbHOro noaxoaa K CoCTaBfIeHMIO NaHoB Ha
rocygapcTBeHHOM ypoBHe. K nogo6HoMy BbiBOAY Hac
nogTankMBaeT He TOSIbKO OTEYECTBEHHAA UCTOPUS, HO
M OMbIT KPYMHbIX Pa3BUTbIX FOCYAapCTB, 9KOHOMUKY KO-
TOPbIX CITOXXHO Ha3BaTb MIAHOBOW.

McTopmst Kak MHTEHCUBHOIO, TaK M 9KCTEHCUBHOIO
pocTa 3KOHOMMKW CTpaH COMpsiXXeHa C YCIOXXHEHNEM U
pasBUTUEM CUCTEM MIIaHUPOBAHUSA N YNpaBiieHUs OT-
pacnamMu HapogHoro xo3anctea. CToUT OTMETUTb, YTO
YeM BbICOKOTEXHOMOMMYHEE OTPaCslb M YEM MHTEHCUB-
Hee nNpoxoauT B HEN BHeLpeHWE NHHOBAaLMIA, TeM 60Sb-
Las getanusaums Tpedyetcsa Npy aHannae nepcnekTus
pPasBUTUS KaXXJOro M3 ee 3/1IeMeHTOB. ViHadye BbICOK
pUCK NPOMYCTUTb OYEPELHY PEBONMIOLNOHHYIO TEXHO-
noruo. MynstunnukaTop nNpy peanua3auuun crparterum
«CHSITUS CMMBOK» C MMPOBOrO NnAepcTea B OQHON 13
TEXHONOTNYECKUX Ccdep MHOIOKpaTHO MpeBbIlIaeT
3HAYEeHUs1 MYNBTUNNIMKATOPOB OT BJIOXEHUS CPEACTB
B CTarHMpyoLLMe TEXHONOrMYecKme HanpaeBneHus.

MoLLHOro TeXHONMOrM4ecKoro UMmMyJsbca, KoTopbli
3anycTuT LEenHyo peakumio BO BCEN POCCUNCKOM IKO-

HOMMKE, He XBaTaeT yXe 04YeHb AaBHO. Vicxoasa ns mu-
POBbIX TEXHOMOMMYECKNX TEHAEHLMIA, MOXHO CO BCEW
YBEPEHHOCTBIO CAENaTh BbIBOL, YTO CUCTEMHbIM Apan-
BepoM, obecrne4ymBarolLiMM B3auMoOfencTeme amébu-
LIMO3HbIX NporpaMm LONIrOCPOYHOro pa3BuTua U pe-
anbHOM SKOHOMMKM, SIBMSETCS panuoafieKTpoHHas
NMPOMBILLNEHHOCTb. TEXHONOMMK MHbopMaTn3aLmm Bce
rny6>ke NPOHUKAIOT B pasnunyHble chepbl IKOHOMUKM,
genas nx gelweBnie, Npon3BoguTeNbHee n 6e3onac-
Hee. [aHHbIN (hakT He O6bln o64efNleH BHUMaHUEM
PYKOBOACTBA HalLen CTpaHbl, U B HacTosLlee BPpeMs
Ha CTagMuM UTOrOBOWM [OPA6GOTKM HAaXoOouUTCs NPOEeKT
nporpamMmsl «Lindposas skoHoOMuKa», npegycmMaTpu-
BaOLWMA MHTEHCUUKALUIO LUMPOKOMAaCLUTAbHOro
BHeOpeHUs MHPOPMALMOHHLIX TexHonornn. Exerop-
HbIi npupocT BBl 3a cyeT undposmnsaunm 3kKOHOMUKU
MOXET COCTaBuTb A0 8,9 TpSH pybnen yxe k 2025 ro-
Oy — cepbe3Has undpa ans Haxogsencs B CoCTos-
HUM BHYTPEHHEN NepecTponkn B YCNOBUAX CaHKLMNA
POCCUNCKON SKOHOMMKMN.

XopoLwwmm NoACNopbeM B NPOLECCe YCKOPEHHOIO
nepexofa oTe4eCTBEHHON NPOMBILLIIEHHOCTU Ha Lnd-
pOBble pefibCbl CTaHeT Mo3TanHo BHEeLPSeMbli Npo-
E€KTHbIA NOAXOA K TrOoCydapCTBEHHOM MoadepXKe
oTpacnen, npuydaloLwmnn opraHmsaumm oTpacnu
K 60nblUel caMOCTOATENbHOCTM B MHULUMaAnNM3aumnm
NMPOEKTOB, a TaKXXE HECEHNIO OTBETCTBEHHOCTM 3a €ro
KoMMepumanuaaumio. AKTMBU3aums noTeHumnana KoH-
BEPCMM BOEHHOrO MNPOM3BOACTBA WM TEXHONOrWi
cnoco6Ha nepeBecTn psif KOMMaHWUA OT LUTYYHOrO Bbl-
nycka ns3gennin K KpynHocepuUmHoMy, a Takxe CTUMy-
nMpoBaTb BHEOPEHNE HOBbIX TEXHOMOMMN XOTA Obl HA
4YacTu NPON3BOLACTBEHHbIX OOBLEKTOB.

[MoHMMas HEOQHOPOAHOCTb YPOBHS Pa3BUTKSA U MPO-
TMBOPEYMBOCTb YCTPEMSIEHUN B Pa3BUTUM Pa3SINYHbIX
Cy6BbEKTOB 3KOHOMUKM Poccum, MOXHO C yBEPEHHOCTLIO
chenatb TONMbKO ABa yTBepXAeHus. Bo-nepsbix, npo-
uecc umdpoBmn3aumm poCCUNCKON NPOMBILLSIEHHOCTHU
O6yOeT MPOAOIKUTESNbHBIM U TsXenbiM. Bo-BTOpbIX,
dhopcMpoBaHHOE U NogaepXnBaemoe BCEMU pecypca-
MM rocygapcTBa BHEAPEHME NepenoBbIX TEXHOOMMIA BO
BCe cdepbl SKOHOMUKM HEOBXOOUMO BO M3b6exaHue
crnafa TeMnoB pocTa NPOn3BOACTBA U MOTEPU KOHKY-
peHTocnocobHocTn. Oencteusa Kutasa, CLUA n gpyrmx
KPYMHbIX MUPOBLIX AEeP>XaB TONbKO MOATBEPXKOAIOT Lie-
N1ecoob6pa3HOCTbL NOJOBOHOro noaxona K niaHMpoBaHUIo
N CTUMYSIMPOBaHUIO Pa3BUTUS.

A.B. ®omuHa,

LOKTOP S9KOHOMUYECKMX HaYK,
riaBHbIVi pefakTop XypHasa
«PaaunornpombILLIIEHHOCTb »

www.radioprom.org 5
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B cratbe npuBefeH kpatkuii 0630p COBPEMEHHOIO KOMIMIEKCA TEXHUYECKUX CPEACTB yrpaBrieHUs1 n 06ecrne4eHuns 6e3-
ornacHoCTH fBW>XXeHUs rnoe3fos, NpuMeHsemMblX Ha pOCCMl;ICKMX XKeJle3HbIX Joporax, yKka3aHbl peasin30BaHHbIe B HUX MPUH-
Uuribl, Bbli€sIeHbI MMPO6IEMbI UCMOSIb30BaHWUS 9TUX TEXHUYECKMX CPELCTB B Ype3BblHariHbiX cUTyaumsix. Takxe B ctatbe
OTpaXkeHb! NpobieMbl, KOTOPbIE AO/KHbI CTaTb OAHUMU N3 NEePBOOYEPEAHbIX 3aa4, ONPeAenstoLLNX NEPCreKkTUBY Aallb-
HeWILLIero pa3BuTHsI KOMIJIEKCa TEXHUYECKMX CPEACTB yrpaBrieHUs n obecreyeHmus 6e30MacHOCTY ABUXKEHUS N0e340B Ha
XxenesHbix goporax Poccurickoni @egepaymm.

KrroueBble cnioBa: gycneTyepcKas UeHTpanm3auyms, CTaHUMOHHAs LeHTpanv3aymsi, aBTO6/I0KUPOBKA, NMoJTyaBTOGI0KM-
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TexHonorny 1 NPon3BoOACTBO

OnOHOBPEMEHHO C pa3BUTUEM XeNe3HbIX JOPOr CO3-
JaBarnuncb 1 COBEPLLUEHCTBOBAIUCb TEXHUYECKME Cpea-
CcTBa ynpasneHus n obecnevyeHusa 6e30NacHOCTN OBU-
XeHust noe3nos. B 3aBucumMocTn OT peluaemMbix 3apad
Ha »enesHblX goporax Poccuu 3Ty TexHU4eckme cpep-
CTBa pasfenstoTcs Ha CTaHUMOHHbIE, MeperoHHbIe, 1o-
KOMOTMBHbIE, ANCNETHEPCKOro ynpasfeHus, aucneT-
4epCcKOoro KOHTPOSS, a TakxXe CTauMoHapHble cpeacTea
AMarHOCTUKM (MOHUTOPUHIa) MOABUXKHOro cocTasa. Ot
TEXHUYECKMe cpefcTBa TakxXe Hepeako Ha3blBaloT TeX-
HMYECKMMU CpeacTBamMm XXene3HoJ40POXHOW aBToMaTu-
KU 1 TeNleMeXaHuK1 1M cpeacTeamm CUrHanmsaumu,
ueHTpanmsauum n 6nokuposku (CLB). Liensto siBnsieTcs
0630p COBPEMEHHOI0 KOMIMIEKCa TEXHNHECKNX CPEACTB
ynpasneHusa 1 obecrneyeHnsa 6e30nacHOCTU OBVKEHUSA
noesnos. Ha puc. 1 npegcrasneH KOMMIEKC TeEXHNYe-
CKMUX CpefcTB yrnpasfieHus 1 obecneveHns 6e3oMnacHo-
CTW OBMKEHWA N0E300B.
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PucyHok 1. KoMrninekc TeEXHUNYECKUX cpencTs
ynpasneHna n oéecnevyeHns 6e3o0nacHoOCTm
OBV>XKeHusa noe3nos: Ab — aBTOGNOKMNPOBKA,;

0Ll - ancneTtydepckasn ueHTpanMsauus;

0K — gucneTyepCcKuin KOHTPOIb;

MCC «[TTOHACC» — rmo6ansHasa HaBUraLlmMoHHas
cnyTHukoBasa cuctema; KTCM — komnrekc
TEXHNYECKMX CPEeaCcTB MOHUTOPWHIa NoaBU>XXHOMO
cocTaBa; YKCIIC - yCTpOMCTBO KOHTPOSIS cxoga
noaBM>XHOIro cocTtasa; Ol — anekTpuyeckas
LeHTpanmaauus

OCHOBHOM (QYHKUMEN CTaHLUMOHHbIX TEXHUYECKMUX
CpeacTB ABASETCS ynpaBieHne mapLupytamu gBuxe-
HUS XKENEe3HOOOPOXHBLIX MOABUXKHBIX COCTaBOB C LiENbIO
M3MEHEHMA MyTU U HanpaefeHUs UX CrefoBaHus, a
TakXxe nepensmXeHns NTOKOMOTUBOB 1 BaroHOB C OOHO-
ro NyTu Ha gpyron gns opmMmpoBaHns nnm pacopmu-
poBaHMNS NOE3a0B.

[na TexHnyeckon peanmnsaumm 3TOMN (PYHKLUN UC-
NMonb3yKTCA CTPENoYHble nepesofpl. KomaHabl ynpas-
NEHNst MaLLIMHUCTaM JIOKOMOTUBOB, MOTOPBAaroHHbIX MOo-
OBWXHbIX COCTABOB M chneunanbHbIX CaMOXOOHbIX
NOABWXXHbBIX COCTABOB Ha CTaHLMWN NepeparTcs curHa-

namMmm CTaHUMOHHBIX NOE3LHbIX N MaHEBPOBbLIX CBETO-
hopoB. TN KOMaHApb! TaKXe Jy6MpPYyTCS FO0COM No
OTKPbITbIM KaHanam noesgHon pagmoceaau [1].

MoesgHble cBeTOOpPbI (BXOAHbIE, MapLUPYTHbIE U
BbIXOOHbIE) NEepefatoT KOMaHab! ynpaBfieHnst Noe3fam,
crneayoLmM Nno CTaHumMn, a MaHeBpOBble CBETOMOpbI
nepegarwT KOMaHObl ynpasneHus OBMXEHUEM MaHeB-
pPOBbLIM COCTaBam.

lMepBoHa4yanbHO ynpasneHne CTPENOYHbIMU nepe-
BOJaMM MPOU3BOAMIIOCH BPYYHYHO, HO B HacTosLlee
BpeMS 6ONbLUMHCTBO CTPENOYHbIX MEPEBOAOB Ha Xe-
ne3HbIX goporax o6LLero nonb3oBaHNs UMeeT AUCTaH-
LIMOHHOE 3MEKTPUYECKOE yrpaBreHne. OTo No3BonseT
LeHTpannaoBaTtb ynpaBfieHne BCEMMU CTpefikamu, a
TakXxe BCEMM CBeTOhopamm CTaHUUM.

Ha puc. 2 npefcraeneHa cTaHUMOHHasA LieHTpanmsa-
ums. Bonee 5050 cTaHUMIM 060PYAOBaHbI ANEKTPUHECKON
ueHTpanuaaumeri (130 000 cTpenoyHbix Nepesogos). B
HacTosLLiee BpeMs Ha XenesHblx goporax P>XX[ okono
160 ctaHumi (5079 CTPENoYHbIX NEPEBOOOB) MMEIOT PyY-
Hoe ynpaBfieHve CTpeno4HbiMu nepesogamu [1].
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PucyHok 2. CtaHUMoOHHasA LeHTpanMsauus

OCHOBHbIMM OMACHOCTAMM AN OBMXKEHWUS MOE30B
Ha CTaHUuK SBNSeTCA BO3MOXHOCTb CTOSIKHOBEHMS MO-
€3[0B B NMOMNYyTHOM ABWXEHMU, BO BCTPEYHbIX U CEKY-
LMX MapLupyTax, a TakxXe BO3MOXHOCTb MPEBbILLEHNS
JOMNyCTUMOWM CKOPOCTU B MeCcTax ee orpaHuyenuns. Ons
obecneyeHnss 6e30MacHOCTN ABUXEHUS Moe3noB B
YCTPONCTBAX SMEKTPUHECKON LieHTpanmMsaumm peanu-
3yt0TCa PYHKLMN NpeaoTBpaLLeHns ABUKEHNS Ha 3aHs-
ThIA NYThb, @ TAKXE UCKITIIOHYEHNSI BCTPEYHBIX U CEKYLLINX
MapLUpyTOB.

Bce anroputMel ynpaeneHns OBMXXEHUS NOe300B U
MaHEeBPOBbLIX COCTABOB Ha CTaHLMSX, B TOM YMcre GOyHK-
Unn No NPefoTBpaLLEHUIO OBUXKEHNS HA 3aHATbIA NyTb
(Kpome nepeaBUKEHUs MAaHEBPOBLIX COCTaBOB) U UC-
KIMIOYEHNST BCTPEYHbIX M CEKYLLMX MapLLPYyTOB, B COOT-
BETCTBUW C TEXHNKO-PacnopsaguTenbHbiMn aktamm (TPA)
CTaHUWI B HACTOsILLIEE BPEMS peasninayoTcs penenHbiMu,
penenHo-NpoLeccopHbIMU UM MUKPOTNPOLLECCOPHLIMU
ueHTpanusaumsamMu. Bo Bcex Tunax LeHTpanuaaumn, npu-
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MeHsieMbIX B Poccum, MecTononoXxeHune noesaa onpege-
NsieTCsA C NOMOLLIbIO PENBbCOBLIX LiEnen, nHoraa (Ha npo-
MbILLUSIEHHOM TPaHCMopTEe) — C MOMOLLBI CHETHMKOB
ocel. [MpuMeHeHne penbcoBbIX Lienein 060CHOBLIBAETCS
TEM, YTO OHU B KAKOW-TO CTENMEHN KOHTPOSMPYHOT LIENOCT-
HOCTb PEeNnbCOBbIX JINHUIA. TPELLUMHbI U N3MTOMbI B pefibcax
MOTYT HapPYLLWUTb SMEKTPUHECKYIO LieMNb PENbCOBOM Lienu,
YTO NPUBEOET K HaPYLUEHWUIO MYTU CUTHANBHOIO TOKA,
OaHHas penbcoBas Lienb 6yaeT onpeaensTbecs kak 3aHs-
Tas u Ha ceeTodope, orpaxkparoLem OaHHbIN y4acToK
CTaHLMOHHOIO MyTK, BKITFOYMTCS 3anpeLLaroLLnii oBmxXe-
HMe curHan (KpacHbliii). HecMoTps Ha To, 4TO B penbCo-
BbIX JIMHWUAX €CTb HEKOHTPOSIMPYEMbIE TAKUM CMOCOOOM
30HbI (HaNpUMep, 30HbI CTLIKOB, 3aLLyHTUPOBAHHbIE CTbl-
KOBbIMW COEAMHUTENAMM), DYHKLMSA KOHTPOMSA LIeNOCT-
HOCTM PenbCOBLIX JIMHMIA MPOAOIKAET OCTaBaThCs 065-
3aTesnbHON A1 PebCOBbIX Lienen CTaHLUMOHHbIX CUCTEM
LeHTpanmsaumm.

Ha >enesHbix goporax Poccun 60nbLUMHCTBO anna-
paTypbl SKCNyaTUpyeMbIX CTAHUMOHHbIX (dNeKTpuye-
CKUX) UeHTpanmMaauuin nofiHOCTbIO peanu3oBaHo Ha
3NIEKTPOMArHUTHLIX pene. BOonbLUMHCTBO M3 HUX MO-
panbHO 1 onaundeckn yctapeno. Lienein pag npegnpus-
TWIA pa3pabaTbiBaeT U NPON3BOAUT COBPEMEHHbIE MUK-
ponpoLeccopHble LeHTpanuaauum [2].

V BCeX BblINyCcKaeMbIX MUKPOMPOLIECCOPHbIX LieHTpa-
nM3auunn pasnmyHas annapaTHas 4acTb, MCMONb3YTCA
pasnuyHbie OnepaunoHHbIE CUCTEMbI U MPOrPaMMHOe
obecneyeHne, pasnnyHbie peLLIeHUs Mo BbIMOSTHEHNIO
TpeboBaHWin HaOEXHOCTU N 6€30MacHOCTU, HO eCTb U
obLuee: ynpasrieHne cTpenkamu n ceetodopamm npo-
N3BOOUTCS ANEKTPOMArHUTHLIMU Pene NepBoro knacca
HaOe>XXHOCTU, Ha KOTOPbIX BbINOSIHEHbI BCE HEOOXOOU-
Mble 6e3onacHble 6510KMpoBKK. MukponpoueccopHas
YyacTb annaparTypsbl LeHTpanuaaumm peanuayeT ocTallb-
Hble yHKUMK: hopMMpoBaHME MOE3LHbIX UM MaHEB-
POBbIX MapLUPYTOB, OTOOPAXKEHMS NONOXEHUS U ABUXE-
HWS NOE3[0B M MaHEBPOBbIX COCTABOB, AMArHOCTUKM, a
TaKXXe HenpepbIBHOrO apXMBMPOBaHUS paboTbl LLeHTpa-
nmnzauuu [3].

HekoTopble TUMbl MUKPOMPOLECCOPHbIX LieHTpanu-
3auui «MHTerpupyroT» B cebe ynpasnsioLme pyHKUnm
aBTOOTOKMPOBOK MpuUerarLmnx K JaHHON cTaHumm ne-
pPEeroHoB.

OCHOBHOW (DYHKUMEN MNEeperoHHbIX TeXHUYEeCKUX
CpPefCTB fABMsIeTca obecrneyeHme HeobxoanmMoro no Tpe-
60BaHMsIM 6e30MacHOCTU MHTepBana Mexay nomnyTHO
crnepywoLMMm noesgamm, To eCTb PYHKUMA MHTepBasb-
HOrO perynupoBaHns OBUXEHUSA NOE300B.

Ha yyacTkax >enesHbix JOpor ¢ MaSIOUHTEHCUBHbLIM
OBVKEHNEM noeanos (He 6oree 0QHOro noesga Ha nepe-
rOHE) aTa PyHKLMS peannayeTcs 06bI4HO NOyaBTO6I10-
KMPOBKOWN, koTopor B PXX[] o6opynosaHo 22 463,7 km [1].
Ha puc. 3 npegcrasneHa nonyasTo610KMPOBKa, [OMNOS-
HEeHHas cyeTYMKamu OCel Ha BbIXo4e Ha MeperoH u

BXOAE Ha crnepytoLlyto cTaHumio. Mpu coBnageHun Ko-
nnM4yecTBa OCel, BbILLEALIMX Ha NEePeroH 1 NpuLLeaLLImnx
C neperoHa Ha cneaytoLLyo CTaHLMIO, NEPEeroH cunTa-
eTcsi CBO60AHbIM, HTO AAaeT BO3MOXHOCTbL OTNPAaBUTL Ha
Hero cneaywoLlIMin noesd, Kak B TOM Xe, Tak U BO
BCTPEYHOM HarnpasneHum.
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PucyHok 3. NonyaBTo6n10KMpoBKa

Ha yyacTkax XenesHbIx gopor ¢ 6onee BbICOKON MH-
TEHCMBHOCTbBIO [OBVKEHUS MNOEe3[0B LenecoobpasHo
npYMeHeHne aBTOB0KUPOBKK, KoTopon B PXK[ o6opy-
poBaHo 62 055 kM [4]. MNpu Tpex3Ha4yHON aBTO6OKM-
pOBKe rneperoH pasbusaeTcs Ha 6/10K-y4acTKu, OnnHa
KaXxgoro U3 KoTopbIX paBHa HambosbLlEMY TOPMO3HO-
My NyTW Noe3foB, obpallaloLLmxcs rno gaHHoMy nepe-
FOHY, NPV TOPMOXEHUN TEMIMOM MOSIHOrO CIyXXEeB6HOro
W SKCTPEHHOIO TOPMOXEHUS OT cKopocTn 80 Km/4 ans
rpy3osoro noesga u 120 KM/4 s naccaxmnpckoro no-
es3fa, C y4eToMm npogonbHoro npodunsa nyTtu [5]. Ha
puc. 4 npefcraBneHa Tpex3Ha4yHas aBTOOIOKUMPOBKA.
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PucyHok 4. ABTo6nokumposka: BKJ1 — 6nok
ynpaefieHuUsa 1 KOHTPONA flamn ceeTodhopa;

BJ1 AB — BbICOKOBOSbLTHAA NIMHNA
aBTO6M0OKMPOBKU; OT — gpoccernb-
TpaHcdoopmaTop; OA — gelumdopaTopHas a4enka;
K — Kop »kenTtoro curHana; 3 — Ko 3erieHoro
curHana; NIC - nsonupyrowmii ctbik; KXK — kop
KpacHo->»xenTtoro curHana; KMT - kogoBbIn
nyteson TpaHcdopmarTop; NP — nyTeBoe perne;
MNT - nyTeBon TpaHcdopmaTop; CV — curHanbHas
ycTaHoBka; TP — TpaHCMUTTEepHOe perne

MMonyTHO crepylowme noesga pasfensoTcs He
MeHee 4eM OByMs 6roK-y4actkamu. [pu npumeHeHuu
aBTOBJIOKMPOBKM Ha NeperoHe BO3MOXHa opraHuaaums
O[IHOBPEMEHHOr0 OBWMXEHWUs OBYX W 6onee noesnos,
YTO MOBbILLAET NPOMYCKHYIO CNOCOBHOCTL NeperoHa co-
OTBETCTBEHHO B [iBa 1 6oree pas.
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[ns ele 6onbluero yBenmyeHns nponyckHon cno-
COBHOCTW MNEPErOHOB MPWU OBUXEHUN MOTOPBArOHHbIX
NOOBWMXHBIX COCTABOB, UMEIOLLIMX 60ree KOPOTKNA TOp-
MO3HOW NyTb, MPUMEHSIIOT YETbIPEX3HAYHYO aBTO6GIO-
KUPOBKY. B yeTbipex3HayHOW aBTOGIOKMPOBKE OJIOK-
y4acTK1 B [Ba pasa Kopoye, Yem B TPEX3HAYHOM, 4YTO
NO3BONSET YMEHbLUUTL MHTEpPBas NonyTHOro crefosa-
HWUS U, cnefoBaTenbHO, YBENMUYUTL MPOMNYCKHYO CMO-
CO6GHOCTb [4].

Bo Bcex Tmnax aBTO6M0KMPOBOK, NMPUMEHAEMbIX Ha
XenesHbix goporax Poccun, mectononoxeHne noesga
Ha rneperoHax, kKak 1 Ha CTaHUUsIX, ONpeaensieTcs ¢ rno-
MOLLIbIO PENbCOBBIX Lienen. Tak Xe Kak M Ha CTaHUusX,
NPUMEHEHNE PESTbCOBbIX Lienen 060CHOBLIBAETCHA TEM,
YTO OHM B KaAKOW-TO CTEMNEHW KOHTPONMPYIOT LENoCT-
HOCTb pPefibCoBbIX NIMHUIW. Ha neperoHax, Tak Xe Kak u
Ha CTaHUMsX, B PENbCOBbIX JIMHUSAX €CTb HEKOHTPONU-
pyemMble TakMuM cnoco60M 30HbI (HanpuMep, 30HbI CTbi-
KOB, 3aLLYHTMPOBaHHbIE CTbIKOBbIMU COEAMHUTENAMMU),
TEM He MeHee (PYHKUMS KOHTPOSA LIENOCTHOCTU pPesb-
COBbIX NMHWIA NPOAOIXaeT ocTaBaTbCsl 06A3aTeNlbHOM
W 0N penbCoBbIX Lienen aBTO6/I0KUPOBOK.

YnpaBsneHne ABMXEHNEM MNOE30B LienecoobpasHer
N 9PPEKTUBHEN NPON3BOAMTL Ha yHaCTKaX XeNe3HbIX
OOpOr 3HAYMTENBbHOM MPOTAXEHHOCTW. [Ins 3Toro umc-
Nosb3ytTCA TEXHUYECKME CpefcTBa AMCMNETYEPCKOMN
LeHTpann3auumn, ¢ NoOMOLLbI0 KOTOPbIX NOe34HOM Auc-
neTyep KOHTPOAMPYET LOBWXKEHME BCEX MOE3[O0B Ha
CTaHUUSAX 1 NeperoHax CBOEro AMCneT4epcKoro y4acT-
Ka (Kpyra), a Takxxe HenocpeacTBeHHO ynpaBnseT aBu-
XXEHMEM Ha CTaHUMAX, NepeBefeHHbIX Ha gucneTyep-
CKOe€ yrnpasfieHue.

TexHuyeckme cpeacTea OUCMETYEPCKOrO KOHTPOSIA
HenpepbIBHO OCYLLIECTBAAOT MOHUTOPUHI TEKYLLIErO CO-
CTOSIHUS TEXHMYECKNX CPEACTB ynpaBfieHns u obec-
nevyeHms 6e30MacHOCTM ABMXXEHUS MOe30B.

OCHOBHbIM Ha3Ha4YeHMEM Mepee3nHoN cUrHanuaa-
UK ABASIETCA TO, YTO NPW NOAYYEHUN CUrHana oT aBTo-
6/TOKMPOBKU (Ha NeperoHe) unu 3NeKTpUYECKOn LIeHT-
panu3aumm (Ha ctaHumun) o0 NpubAMXEHUN noe3ga oHa
aBTOMAaTMYECKM BKIIIOHAET 3anpeLlaroLLime 3ByKOBbIE U
CBETOBbIE CUrHasIbl ANA aBTOTPaHCNopTa 1 NeLexoaos,
a Ha oxpaHsieMbIX nepeesgax onyckaeT wnaréaym u
nogHMMAaEeT YCTPOMCTBA 3arpaxgeHust.

B KOMMNNekc TexXHNYeCcKMx CPefcTB ynpasfieHus 1
obecrneyeHns 6e30nacHOCTU ABUMXKEHUSA BXOOAT U crie-
umnanbHble TEXHUYECKUE CPeAcTBa, yCTaHaBNMBaeMble
Ha JIOKOMOTWBbLI, MOTOPBArOHHblE Moe3ga W cneuu-
anbHbIM caMoXoOHbIA noaBMXXHoM cocTaB. OHM Yepes
penibCoBbIE LIENU MONYYatoT CUrHasbl O NOKa3aHUSX Mny-
TeBbIX CBETO(OPOB, NHPOPMUPYIOT O HAX MALLMHUCTOB,

KOHTPONMUPYIOT JOMYCTUMYIO CKOPOCTb ABVXXEHUSA U 6AN-
TENbHOCTb MalUMHUCTA.

K coxaneHuto, npu co3gaHnum TEXHUHECKUX CPELCTB,
BXOOALLUMX B STOT KOMIMJIEKC, HU CO CTOPOHbI PXK, Hn
CO CTOpPOHbI MuHMCTEpCTBa 060POHBI HE MpeabsaBns-
NOCb U He NpefbsBAETCA [0 CUMX MOP HUKAKKX CreLu-
anbHbIX TPeboBaHMn N0 0BECNeYeHnto X paboTocno-
COBHOCTN NPU BO3AENCTBMM BHELLHUX MOpaKatoLLmx
(hakTOpOB, BKIIKOYas NPUMEHEHME CPEACTB PAANO3EK-
TPOHHOW 60pbOLI, AUBEPCUIA B CUCTEMAX 3NIEKTPOCHa0-
XEHUs1, NMMHUSX Nepedadn MHopMaunm 1 kabenbHbIX
NVHUSIX yNpaBieHNs PenbCoBbIMU LLEeNSAMU, CTPENOYHbI-
MU nepesodamu, ceeToopamMum 1 nepeesgHon curHa-
nusaumen.

[o HepaBHero BpeMeHu eQUHCTBEHHbIM TPeboBaHu-
€M Ha nepuof 60eBbIX eNCTBUM 6bIS10 TpeboBaHME Ha-
nnyms Ha NyTeBbIX cBeTodopax pexvmva OCH (asornHo-
rO CHWXEHUs1 HanpsbkeHust) p[ns  obecnedveHus
CBETOMACKMPOBKU, HO B HACTOsILLIEE BPEMS U 3TO Tpe-
6oBaHue B PXK]] He npumeHsieTcs.

Takxe He npenbABnATCA TpeboBaHUA Mo obec-
neyYeHmo BO3MOXHOCTN 6bICTPOro BOCCTAHOBMEHWS MpK
BO3HUKHOBEHUW pa3pyLUeHUA B pesynbraTte 60eBbIX
OEeACTBUA NN TEXHOreHHbIX aBapui. B nporpammHo-
annapaTHbIX TEXHUYECKUX CpeacTBax He npegycmarpu-
BaeTCs BO3MOXHOCTb MX paboThbl MO ansTepHaTUBHbLIM
BapvaHTaMm KaHasnoB CBf3W, 06XOOHbIM afiroputMam u
npyv NUCNONb30BaHMM anbTEPHATUBHbBIX CPELCTB 3MeK-
TPOCHAGXEHUS, XOTS1 B COBPEMEHHbIX NPOrpaMmMHo-an-
napaTHbIX TEXHUYECKMX CPeAcTBax Takme TpeboBaHus
Mornm 6bl ObITb peanuaoBaHbi [4].

Ocobori NpobnemMon ABNSeTCs NPUMEHEHME B psae
TEXHUYECKNX CPefacTB annapaTypbl U NPOrpaMMHOro
obecrnevyeHns 3apybexxHOro npousBoacTea. bonbLumH-
CTBO 3apyOexHbIX KOMMaHuh He packpbiBaeT
OAO «P>X[1» cBoe nporpaMmHoe o6ecrnevyeHme 1 He
nepefaeT KOHCTPYKTOPCKY gokymeHTauuio [1]. Tem
CaMbIM HE UCKIYAEeTCs BO3MOXHOCTb MOSBAEHUS HA
XenesHblx goporax Poccum TexXHMYecKnx CcpencTs
yrnpaBneHus 1 obecneveHns 6e30MacHOCTU ABMKEHNS,
NPYMEHEHNE KOTOPbIX B YCIOBUSX YPE3BbIHYAAHbIX CU-
Tyauuin MOXET ObITb MOTEHLMANbHO OMacHbIM Ans
Hallen CTpaHbl.

BbiBopg

QOueBnaHO, YTO Ha3BaHHbIE BbILLE MPOBEMbI JOSK-
Hbl CTaTb OOHMMW U3 MEPBOOYEPEHbIX 3adaY, onpege-
NAKLWMX NepcrnekTMBy AanbHENLLIEro pasBuUTUS KOM-
nnekca TexXHUYEeCKUX CpeactB  yrpaBleHus U
obecneveHnss 6e30MacHOCT OBVMXXEHWS NOe3[0B Ha Xe-
nesHbIx goporax Poccuiickon ®epepaumu.
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NPABUJIA NPEOCTABJIEHUA CTATEWN

K paccMoTpeHuio NpuHUMaroTCs HUrge He onyenu-
KOBaHHblE paHee PyKonucu cTaten ¢ opuUrnHanbHbIMU
pes3ynbraTamMmn TEOPEeTUHECKUX N SKCMEePUMEHTaNbHbIX
ncenenosaHui B 06nacTv pagmosnekTpoHnku. Makeu-
MarnbHbIi 06beM cTaTbn — 23000 neyaTHbIX 3HAKOB
(c nmpobenamu), BkoYas QOPMYNbl, UANOCTPaLMK,
TAbNNLbI.

06s3aTeNbHbIMU ABNAIOTCS CNeayoLmne SNeMEHThI
cTaTbu:

e TemaTuyeckas pybpuKa XypHana, K KOTOpOW
OOJMKHA 6bITb OTHECEHA CTaTbS.

e KVnpekc YOK.

* Ha3sBaHue cTaTbU, MaKCMMasibHO KOHKPETHOE U UH-
hopMaTMBHOE, Ha PYCCKOM U @HITIMACKOM SI3bIKax.

e @.N.0. Bcex aBTOPOB (MOJSIHOCTbI) Ha PYCCKOM
N aHrMACKOM S3blKax.

*  WHcopmaumusa 06 aBTopax Ha pPyCCKOM W aHr -
CKOM A3blKax: peranuu; MecTto paboTbl (NonHoe
M COKpaLLeHHOe Ha3BaHue opraHmM3aLmu, NoYToBbIN
agpec c ykasaHnem ropoga v no4ToBoro MHOeKca),
OOSMKHOCTb; 3NIEKTPOHHbIN agpec; TenedoH. Ecnn
aBTOPOB HECKOJSIbKO, TO MHAhOpMaLms fOIKHa ObiTb
npeacTaBsieHa rno Kaxgomy M3 HUX.

e AHHOTaUMA CTaTbW Ha PYCCKOM W aHITNIACKOM A3bI-
kax. B aHHOTaumm nogyepknBaeTcsl HOBM3HA U aKTy-
anbHOCTb TeMbl (6€3 MOBTOPA 3arfaBus CTaTbu B TEKC-
Te aHHoTaumu). AHHOTauus cTaTby AOMKHa ObITb
WMHGOPMaTUBHOM 1 MOQPOBHONM, ONMCLIBaTL METOAbI
W raBHble pesynbTathbl uccrnenosaHus. 3 aHHoTaumm
OOSDKHO ObITb ICHO, Kakme BOMpOChl NOCTaBeHbl s
UCCnefoBaHns N Kakume OTBETbl Ha HUX MONy4YeHbI.
MpegnoyTuTenbHa CTPYKTypa aHHOTaLum, MOBTOPSHO-
Las CTPYKTYpy CTaTbM WM BKItOYatoLLlas BBeAeHWE,
Lienu 1 3ada4m, METOAbI, peayrkraTbl/obeyxaeHe, 3a-
KntoveHne/BbiBogbl. O6beM aHHOTaALMM COCTaBMAET
100-200 cnos.

e Knro4yeBble cnioBa Ha PyCCKOM U1 aHTNIMNCKOM $A3bl-
kax. JOmkHbl OTpa)kaTb OCHOBHOE COAep)XaHue
cTaTby, HO, MO BO3MOXHOCTU, HE NOBTOPSATH €€ Ha-
3BaHuve. PekomeHayembit 06bem — 3—6 CnoB unu
KOPOTKMX CITOBOCOYETAHUIA.

e OcHoOBHOM TeKCT cTaTbu. CrnenyeT cobnonatb ean-
HOOBpa3ve TEPMMHOB, a TaKxe eauHoobpasne B 060-
3Ha4eHUsIX, cucTeMax eauHUL, U3MEePEHVS, HOMeHKNa-
Type. CnepyeT msberatb MIMULLHUX COKpPALLEHWUNA,
Kpome o6LLeynoTpedbuTenbHbiX. Ecnn cokpalleHus
BCe-TaKWN UCMONb3YHTCS, TO OHU LOMKHbI ObITh pac-
LWMdpoBaHbl B TEKCTE MpW NEPBOM YMOMMHAHUN.

e Cnucok nutepaTypbl Ha PyCCKOM U aHIIMNCKOM
A3blkax. [JomKeH B JOCTAaTOYHOW Mepe oTpaxkaTb
COBPEMEHHOE COCTOSfIHME nccnepyemomn o6nacTtu
N He ObiTb M3ObLITOYHbIM. [JofKeH copepxaTb
CCbISTIKM Ha OOCTYMHble UCTOYHMKKU. He umTupytoTes
TEe3UCbl, y4ebHUKN, y4ebHble nocobus, auccepTa-
uum 6e3 genoHnpoBaHus. JonycTnumbln o6bem ca-
MOLIMTUPOBaHMs aBTopa — He 6onee 20% OT UCTON-
HUKOB B CMUCKe nuTepaTypbl.

e  Cnncok wnncTpauun OO/MKeH pacnonaratbes
B KOHLie CTaTbM M COAep>XaTb Ha3BaHMsa NCTpa-
LUWIA 1 NOANUCHK, pa3MeLLEHHbIE Ha PUCYHKE.

MpaBuna ochopmneHus ctaten

MaTepuanb! cTaTby NPeACcTaBnATCA AN nybamka-
LN B 3NIEKTPOHHOM BUAE.

B cocTaB 31eKTPOHHOM BEPCUM CTaTbU AOMKHbI BXO-
OnTb TekcToBas YacTb B popmare MS Word (hopmynbl
B MathType), a Takxe nnnocTpaumm B BUAe OTAENbHbIX
rpacmyeckmx cannos (Kaxapli damn JOMmKeH cogep-
XaTb OOUH PUCYHOK).

CrtaTtba npepcTaBnseTcs B UMTOFOBOM BapuaHTe, T.€.
He npegnonaraeT CyLeCTBEHHbIX aBTOPCKUX N3MEHEe-
HWUIA 1 OOMOSNIHEHUNI, a TaKXXe HEe COOAEPXUT ucnpaene-
HWUI, oTOBPaKaeMbIX Ha NOJISX UK B TEKCTE paboThbl.

AHIIUNCKMIA 610K JOSMKEH BKIOYaTh (B yka3aHHOM
nopsiake): 3arofnioBok ctatbn, ®. M. O. BCcex aBTOPOB,
aHHOTaUMIO, KMKYEBbIE CMOBA, CMUCOK NUTEpaTypbl
B POMaHCKOM arndasure.

Fpacbnyeckuint matepuan

Bce vnnocTtpauum omKHbl 6bITb YEPHO-6€bIMU.

UnniocTpaumm ong Kaxaon ctaTby OOSMKHbI Haxo-
ONTbCSA B OTAENbHOM Nanke C Ha3BaHMEM CTaTbW; Ha-
3BaHMe hanna OOMKHO BKMOYaTb HOMEP PUCYHKA.
Kaxabin dhanin gomkeH cogep>xaTb TOSIbKO OOWNH PUCY-
HOK.

MapameTpbl nnnCTpaunn:

e cbopmarsl *.tif unn *.eps;

e uBeTtoBas Mogenb Grayscale (Black 95%), paspe-
weHue 300 dpi npyn 100% BenNU4nHe;

e uBeToBas Mopgenb Bitmap, paspelueHne He Huxe
600 dpi;

*  TOMWMHBI NIMHUI He MeHee 0,5 point;

°* He cnefyeT MCMNONb30BaTb TOYEYHbIE 3aKpacku
B nporpaMmmax paboTbl C BEKTOPHOW rpacumkon,
Taknx Kak Noise, Black&white noise, Top noise;

°* He cnegyet [o6aBnATb CETKY WM cepbii (OOH
Ha 3a[HuWI NnaH rpadmKoB 1 CXeM;

° KenaTeflbHO MAOCTPaL MK NPeaoCTaBNATb B ABYX
BapuaHTax (nepBbli — CO BCEMW Haanmcamm n o6o-
3Ha4YeHnsMU, BTOpOK — 6e3 TeKCTa N 0603HAYEHWNN);

® BCE HafMUCU Ha PUCYHKax U Ha3BaHWUS PUCYHKOB
o0653atenbHo (!) 4OMKHbI 6bITb HAbPaHbl TEKCTOM
N pacnonaraTbCsl Ha OTAENbHON CTpaHuLE B TEKC-
TOBOW YacTu cTaTbM.

TekcT cTaTtbm

TekcT pormkeH 6bITb B hopmate MS Word, HabpaH
Yyepe3 [OBOMHOM WHTepBan wpudtom Times New
Roman, pa3mep wpudTta — 12 nyHKTOB.

He cnenyet BBOAMTbL 605bLLE OAHOrO Npobena nog-
psg (B TOM yucne npu Hymepaumm dopmyn). cnonb-
3ynTe ab3auHbIi OTCTYN U Tabynaumio.

Mon3aronoBku JOMXKHbI ObITb 6€3 HYyMepaLumu.

Tabnuubl npegcraenstotcs B hopmare MS Word. Nx
cnegyeT pacnonaratb B TEKCTE HEMOCPEACTBEHHO
nocrie CCbIIKK Ha Tabnuuy.

B TekcTe cTaTbu OONMXHbI ObITb CCbISIKU Ha BCE pU-
CYHKM 1 Tabnmubl. Ecnv B cTatbe OAWH PUCYHOK U/unn
Tabnuua, HoMep He cTaBuTCHa. PUCyHKM € umdpo-6yK-
BEHHOW Hymepaumer 0603Ha4atoTCca B TekcTe 6e3 3a-
nNAToM M npobena (Hanpumep, puc. 1a).
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MpaBuvna npegcraBreHns ctaTemn

B wanke Tabnuubl NycTbIX g4eeK ObiTb HE JOMMKHO.

B Tabnvue He JOMKHO 6bITb Frpadbl C NOPSAKOBbLIM
HomepoM. Ecnn Hymepaums cTpok Heo6xoamma, To no-
PSOKOBbLIA HOMEpP YKa3blBaeTCs HenocpencTBEeHHO
nepeg TEKCTOM.

Mpy OTCYTCTBUM OaHHbIX B f4erKax OOSKHbI ObITb
NPOYEPKM (T.€. MYCTbIX SHEEK ObITb HE JOJMKHO).

Mognuecm K prcyHKam OOMKHbI cogepxXatb pacLumd-
POBKY BCEX 0603HAYEHWNI, UCMOMNB30BAHHbIX HA PUCYHKE.

Ha oToenbHOM NUcTe B KOHLLE CTaTbM JOMXKHbI ObITb
HabpaHbl HA3BaHUSA PUCYHKOB C MOAMUCAMMU, a Takxe
TEKCT, pa3MeLLEHHbIN Ha PUCYHKaXx.

PopmMyrnbl n 6yKBEHHbIE 0603Ha4YeHUSA

Bce dopmynbl fomKHbl 6biTb HabpaHbl TonbKo (1)
B MaTemarumyeckom pegaktope MathType ¢ HacTponka-
mu ctporo (!) no ymonyaHuto. He gonyckaetcs Ha6op
N3 COCTaBHbIX 3IEMEHTOB (4aCTb — TEKCT, YacTb — Ma-
TeMaTMyeckuin pepaktop). He ponyckaetcs Takxe
BCTaBKa popmyn B Buae n3odpaxxeHnin. ®opmyrnsl pac-
nonaratT No MecTy B TeKCTe CTaTbM.

Mo BO3MOXHOCTU criefyeT naberarb «MHOM09Tax-
HbIX» QopMys. B yacTHOCTM, B CNOXHbIX hopmynax
3KCMOHEHTY PEKOMEHAYeTCH NPEeACTaBMATb KaK «exp».

[pobun npeanoyTUTeNbHO pacnonaratb OTAENbHOM
CTPOKOW, YNCNUTENb OT 3HaMeHaTens oTAeNnsaTb ropu-
30HTasIbHOW YepTOMN.

B pecATU4YHbIX Apo6axX ANna OTAeNEeHUs Lenon YacTm
ncnonb3yeTcs 3anaTas (Hanpumep, 10,5).

B kavecTBe 3HaKa yMHOXEHMSA UCMOMb3yeTCs CUM-
BOS To4ka (°), Mpu nepeHoce POpmysbl B KayecTBe
3HaKa YMHOXEHWs crnegyeT WCMonb30BaTb CUMMBOI
KpecT (X).

3HaK YMHOXeHUs B hopmynax ctaBuTcs Tonbko (1)
nepeg, unpor n mexgy gpobamu.

B copmynax n TekcTe ckanspHble BEMUYnNHBI, 060-
3Ha4YaeMble NaTUHCKNMK 6yKBaMu, HabmparoTca Kypcu-
BOM, 0603Ha4aeMble rpeveckummn 6yksamm — rnpsMbIim
wpudpToM. [nsg 0603Ha4eHNsT BEKTOPHbIX BEMNYUNH UC-
nonb3yeTcs MPAMOM MONYXUPHLIA WPUMT, cTpenka
BBEPXY He CTaBUTCH.

OpvHoYHbIe 6YKBbI MM CUMBOSbI, OOQUHOYHbIE Nepe-
MEHHbIE 1N 0603HA4YEHUs, ¥ KOTOPbIX ECTb TOMNbKO BEPX-
HUIA WA TONMbKO HVKHUIM MHAOEKC, eAMHWLbI N3MEePEHUs
N UMdpbl B TEKCTE, & TakXe NpoCcTble MatemaTn4eckmne
N XMMU4YecKne popMyrnbl cregyeT Habupartb B TEKCTO-
BOM pexvMe 6e3 UCMONb30BaHMs BHEOPEHHbIX PaMOK (T.
€. 6e3 1CNoMb30BaHNA MaTeMaTUYECKUX PeaKToOpOB).

CnoBa «MUHyC» 1 «NNtoC» nepeq undpamm 0603Ha-
yatoTcsa 3Hakamu (Hanpumep, +4; —6).

Pa3mepHocTun

PasmepHoCcTM oTOenalTca OT uucna npobesnom,
KpoMe rpaZlycoB, NpOLIEHTOB, NPOMUINIE.

[nsa cnoxHbIX pasmMepHOCTer OOonycKaeTcs UCMosb-
30BaHVe Kak OTpuLaTeNbHbIX CTENEHEN, Tak U CKOOOK.
[MaBHoe ycnosue — cobrnofeHne equHoobpasunsa Hanm-
CaHWs OOMHAKOBbIX Pa3MepHOCTEN MO BCEMY TEKCTY
N B UINKOCTPaUUSIX.

[Mpu nepeyncneHnn, a Takxe B YNCIOBbIX MHTEPBA-
flax pa3MepHOCTb NMPUBOAUTCS TOMLKO Nocrne nocneg-
Hero yucna (Hanpumep, 18—20 Kr), 3a UCKITIOYEHVEM YT~
JI0BbIX FpafyCcoB.

Yucnoson gnana3oH oopMsIsSeTcs KOPOTKMM TUpe
6e3 npobenos (Hanpumep, 18-20).

PaamMepHOCTM NepeMeHHbIX NULLYTCs nocne nx 060-
3Ha4YeHuUn Yepes 3anaTylo, a He B CKOOKaX.

Cnucok nureparypbl

B XypHanax npuHnmaetca BaHkyBepckas cuctema
LUNTUPOBaHMA — MOCNELOBATENbHbIA YACTIEHHbIV CTUIb:
CCbIJTIKM HYMEPYIOTCSA MO X0y UX YNTOMUHAHUS B TEKCTE,
Tabnuuax n pucyHkax. EOuHbIN cnncok nutepaTypsl
ohopmMnsieTcs Takxe B Nopsake yNOMUHaHUSA B TEKCTE.

Ha Bce paboThbl, BKIHOYEHHbIE B CMIMCOK NIUTEPATYPbI,
OOIMKHa ObITb CCbINIKa B TEKCTE.

JonyctTumbln 06beM camMouuTUpoBaHMs asTopa
He 6ornee 20% OT UCTOYHUKOB B CMIUCKE NUTepaTypbl.

He uutupytotes:

®  TEe3UCbl, y4eOHUKU, y4eOHbIE NOCOOUS;
e OuccepTtaumm 6e3 OenoHMpoBaHuUs.

EOuHbIA cnvcok nuTepaTypbl Ha PYCCKOM A3blKe
pa3mMeLLatoT B KOHLe TEKCTa CTaTbu U O3arnasnueatoT
«CnncoK nutepartypbl».

EQuHbIN cnvcok nutepaTtypbl B pPOMaHCKOM andasu-
Te (natmHUUEe) pa3MeLlatroT B aHrnos3bl4HOM 610Ke
nocrne Kr4yeBblx cnoB (Keywords) 1 osarnaesnusearoT
References.

B TekcTe cTaTbu CCbINIKM NPUBOQAT B KBAOPaTHbIX
ckobkax: [1-5] unm [1, 3, 5].

VICTOYHMKN MpuBOAAT Ha A3blke opuruHana. Pyc-
CKMe — Ha PYCCKOM, aHrf053bl4YHblE — HA aHITIMNCKOM.

Mprmep odopmrieHusa cTaTbn U3 NepuoamnHecKoro
n3gaHus:

Tapan TI1.T1., MBaHoB A.A. Mobanusauus n Tpyno-
Basi MMrpaums: He06X0AUMOCTb NOMUTUKM, OCHOBAHHOW
Ha npaBax 4enoeka // Bek rmno6anmzaumnn. 2010. Ne 1.
C. 66-88.

Mpumep ochopmneHUss KHUMK:

KocTbinesa J1.B. HepaBeHCcTBO HaceneHuns Poccun:
TeHOeHuun, dakTopbl, perynuposanune. M.: MCOPT
PAH, 2011. 200 c.

Mpumep ohopMNeHNS SMEKTPOHHOrO UCTOYHMKA:

KocTbinesa J1.B. HepaBeHCTBO HaceneHus Poccun:
TeHAeHumn, hbakTopsbl, perynuposaHme [OneKTPOHHbIN
pecypc]. M., 2011. 30 c. Agpec goctyna: http://elsevier-
science.ru/

Moanucu K pucyHkam

Ha otgenbHOM nucTe omXHbl 6biTb HAbpaHb! (B Mo-
psAOKe YNOMUHAHMA B TEKCTE) NOPSOKOBbLIN HOMEpP pu-
CyHKa, ero Ha3BaHWe, a TakXxe Bce HafnuMcu, pacrnosno-
XXEeHHbIe Ha puUcyHkKe. Iognnucy K pucyHkam LOSDKHbI
coepxatb pacLunpoBKy BCeX 0603HAYEHMIA, UCMOSb-
30BaHHbIX Ha PUCYHKeE.

KomnnekT npegocTaBnsseMbiX MmaTepuanoB

KoMnnekT maTepuanoB pyKONMCKU CTaTbn OOSKEH
BKMOYaTb 3NIEKTPOHHYKO BEPCUIO CTaTbW, UNMIOCTpPa-
UMM B BUOe OTAESbHbIX rpaduyecknx annos, akT
3KCNepTU3bl.

MaTtepuanbl cnegyeT npucbinatb Ha SMEKTPOHHYIO
no4Ty publish@instel.ru.
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RULES FOR SUBMITTING ARTICLES

Accepted for consideration manuscript with original
results of theoretical and experimental research in the
field of electronics with no publishing record. The maxi-
mum amount of 23000 articles printed characters (with
spaces), including formulas, illustrations, tables.

The mandatory elements of the articles are the fol-
lowing:

e Thematic heading of magazine to which article
should be carried.

e Index of the universal decimal classification.

e The name of article, at the most specific and inform-
ative, in Russian and English languages.

e The information on authors, in Russian and English
languages: regalia; place of job (the full and shorthand
name of the organization, the post address with the in-
dication of city and the postal index), a position; the
electronic address; phone. If there’re few authors then
the information should be presented on each of them.

* The summary of article in Russian and English lan-
guages. Novelty and a urgency of subject matter
(without repetition of the title of article in the text of
the summary) should be emphasized in the summa-
ry. The summary of article have to be informative
and detailed, describe methods and the main results
of research. The summary has to cover what ques-
tions are put for research and the answers to them
are received. The structure of the summary has to
repeat structure of article and including introduction,
objectives and problems, methods, results/discus-
sions, the conclusion/ conclusions is preferential.
The volume of the summary makes 100-200 words.

e Key words in Russian and English languages.
Should reflect the main content of the article, but if
possible not to repeat its name. The recommended
amount — 3—-6 words or short phrases.

e The main text of the article. The uniformity of terms
should be observed as well as uniformity in the no-
tation, systems of units, nomenclature. Avoid unnec-
essary abbreviations commonly used in addition. If
the abridgement is still used then it must be tran-
scribed in the text at the first mention.

e References in English and Russian languages. Must
adequately reflect the current state of the study area
and not be excessive. Must contain references to
available sources. Not quoted theses, textbooks,
manuals, thesis without deposit. The allowable
amount of self-citation of the author should not ex-
ceed 20% of the sources in the bibliography.

e The list of illustrations should be placed down in the
end of article and contain names of illustrations and
the signatures placed in picture.

Formalized rules for articles

Materials of the Articles are submitted for publication
in electronic form.

The electronic version of the paper should include the
text portion in MS Word format (formulas in MathType),
as well as illustrations as separate image files (each file
should contain one figure).

The article appears in the final version and copyright
does not involve significant changes and additions, as
well as does not include patches that are displayed in
the fields or in the text of the work.

English unit should include (in indicated order): title
of the article, name all authors, abstract, keywords, ref-
erences in the Roman alphabet.

Graphical material

All illustrations should be in black and white.

lllustrations for each article must be in a separate folder
with the title of the article; File name should include the fig-
ure number. Each file must contain only one drawing.

lllustrations parameters:

e formats *.tif or *.eps;

e color model Grayscale (Black 95%), the resolution
of 300 dpi at 100% value;

e color model Bitmap, resolution of at least 600 dpi;

e Lines’s thickness of not less than 0,5 point;

e |tis not necessary to use dot shadings in programs
of work with vector graphics, such as Noise,
Black*white noise, Top noise;

e It is not necessary to add a grid or a grey back-
ground on a background of charts and diagrams;

e it is desirable to provide the illustrations in two ver-
sions (the first — with all the inscriptions and symbols,
the second — without text and symbols);

e All signs in the figures and the names of figures is
obligatory (!) Should be typed in the text and placed
on a separate page in the text of the article.

The text of article

The text should be in MS Word format; typed double-
spaced; font Times New Roman, font size — 12 points.

Do not enter more than one space in a row (includ-
ing the numbering of formulas). Use indentation and
tabs.

Subtitles should be without numbering.

Tables submitted in MS Word format. They should be
placed in the text immediately following the reference to
the table.

The text of the article should be a reference for all fig-
ures and tables. If an article of one figure and / or table
number is not assigned. Figures alphanumeric number-
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ing are indicated in the text without a comma and a
space (for example, Fig. 1a).

In the header of the table empty cells should not be.

The table should not have graphs with a serial num-
ber. If line numbering is needed, the serial number is in-
dicated immediately before the text.

In the absence of data in the cells must be dashes
(empty cells should not be).

Captions should include decoding of symbols used
in the figure.

On a separate sheet at the end of the article should
be typed in the names of images with captions, and also
the text that appears in the figures.

Formulas and letter designations

All formulas should be typed only (!) In MathType
mathematical editor. Not allowed set of constituents
(Part — text part — mathematical editor). There can be no
insert formulas in the form of images. Formula for a
place in the text.

If possible, avoid «multi-storey» formulas. In particu-
lar, complex formulas recommended exponent of as
«exp».

Fractions are preferably arranged separately, the nu-
merator by the denominator separated by a horizontal
line.

In decimal fractions to separate the integer part of a
comma (eg 10,5).

As a sign of multiplication using the dot (¢), when
transferring the formula should use the cross symbol (X)
as a multiplication sign.

The multiplication sign in the formulas is put only (!)
before a figure between fractions.

In the formulas and text scalar quantities, denoted by
Latin letters, italicized, denoted by Greek letters — font.
To indicate vector quantities used straight bold, arrow at
the top is not put.

Single letters or symbols, single variables or symbols
that have only the upper or only the lower the index,
units, and figures in the text, as well as simple mathe-
matical and chemical formulas should be typed in text
mode without the use of embedded frames (ie, without
the use of Mathematical editors).

The words «minus» and «plus» to the numbers indi-
cated by signs (eg, 4, —6).

Dimensions

Dimensions are separated from the number by
a space, except degrees, percent, per mille.

For complex dimensions allowed as the negative
powers, and parentheses. The main condition — that the
consistency of writing the same dimensions throughout
the text and illustrations.

In the listing, as well as the dimension of the numer-
ical ranges given only after the last day (e.g. 18-20 kg)
except angular degrees.

A numeric range is made short dash without spaces
(for example, 18-20).

The dimensions of the variables are written after the
notation, separated by commas, but not in parentheses.

Bibliography

The magazines use the Vancouver citation system —
consistent numerical style: links are numbered in the
course of their appearance in the text, tables and figures.
A single list of references is also executed in the order
mentioned in the text.

All work included in the list of references should be
referenced in the text.

The allowable amount of self-citation is not the author
of more than 20% of the sources in the bibliography.

Do not quoted:

e theses, textbooks, teaching aids;
e dissertation without deposit.

A unified list of literature in Russian is placed at the
end of the text and the headline «References.»

A unified list of references in the Roman alphabet
(Roman alphabet) are placed in an English-speaking unit
after keywords (CET Keywords) and headline References.

The text of the article links lead brackets: [1-5] or
[1, 3, 5].

Sources of lead in the original language. Russian —
Russian, English language — English.

A sample of articles from periodicals:

Taran P.P.,Ilvanov A.A. Globalization and labor mi-
gration: the need for a policy based on human rights //
Century of Globalization. 2010. Ne 1. pages 66—88.

Formalizing example for the book

Kostyleva L.V. Inequality of the Russian population:
trends, factors that regulation. M .: ISERT RAS, 2011.
200 p.

Example of electronic sources:

Kostyleva L.V. Inequality population of Russia: ten-
dencies, factors, regulation [electronic resource]. M.,
2011. 30 p. Access Location: http://elsevierscience.ru/

Signatures to pictures

On a separate sheet should be typed (in order of ap-
pearance in the text) the serial number of the picture, its
name, as well as all the inscriptions located in the pic-
ture. Captions should include decoding of symbols used
in the figure.

The complete set of provided materials

The complete set of materials of the manuscript of
article should include the electronic version of article; il-
lustrations in the form of separate graphic files; the cer-
tificate of examination.

Materials should be sent by e-mail publish@instel.ru.
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