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EXECUTIVE OPINION OT NEPBOro JIMLA
V.Simonyan B.CMOHSH

ALL EAEU MEMBER STATES NOW UNDERSTAND THE 6 BCE CTPAHbI - YNEHbI EASC PA3AENAIOT CEFOJiHA OBLLEE
IMPORTANCE OF ICT DEVELOPMENT NOHUMAHWE BAXXHOCTU PA3BUTUS UKT
1, 3,
NEWS 40,68, HOBOCTHU
75
EXHIBITIONS AND CONFERENCES BbICTABKU N KOH®EPEHL MU
L.Nabokikh, S.Popov N1.Habokunx, C.INonos
"ARMY-2022" IS THE LARGEST CONGRESS AND EXHIBITION 2 "APMWS-2022" - CAMOE MACLILTABHOE KOHIPECCHO-
EVENT OF THE YEAR BbICTABOYHOE COBbITUE FTOIA
The International Military and Technical Forum "Army-2022" orga- MeXayHapOAHbIA BOBHHO-TexHU4eCkui hopym ‘ApMis-2022", OpraHu3aTopom
nized by the Russian Ministry of Defence was held for the eighth KOTOPOrO BLICTYNaeT MIUHUCTEPCTBO 060POHbI POCCIM, COCTOSNCA YKe B BOCh
time. Its central events were held from 15 to 21 August at traditional MW pa3. Ero LieHTpanibHble CObbITMsS Npoxoanam ¢ 1510 21 aBrycTa Ha Tpa-
venues in the Moscow Region: the Patriot Exhibition and Convention LNLMOHHLIX NNOLAAKAX B [0AMOCKOBLE: KOHTPECCHO-BLICTABOYHOM LieHTpe
Centre and the Kubinka airfield. "MaTpuoT" v Ha a3poapome KybuHka.
NETWORK INFRASTRUCTURE CETEBASA UH®PACTPYKTYPA
A.Bakhtin A.BaxTnH

DISPLACECISCO 23 3AMECTUTb CISCO

CABLES AND PASSIVE EQUIPMENT KABEJIU U NACCUBHOE OBOPYAOBAHUE
A.Semenov A.CemeHoB
SUPPORT TO LOCK INCORRECTLY DISCONNECTED % CPE[ICTBA b/IOKMPOBKWU HEKOPPEKTHOIO OTK/TIOYEHWS
PATCH-CORDS WHEN CHANGING THE SCS CONFIGURATION LUHYPOB MPU U3MEHEHUAX KOHOUTYPALLUN CKC
Presented is the review of technical means of structured cable system MpuBe/eH 0630p TeXHUYECKNX CPeACTB NOAAEPXKKM AAMUHUCTPUPOBAHS
administration support, which usage considerably decreases risks of CTPYKTYPUPOBAHHOM KabenbHOM CUCTEMbI, MPUMEHEHME KOTOPLIX 3aMETHO CHIA-

inadvertent break of functioning transmission path during configura- KaeT PUCKI HenpesHaMepEHHO0 Pa3pbiBa AeNCTBYIOLLEr0 TpakTa nepefadm
tion changes. It is shown that these facilities are divided into two basic NV u3MeHeHNM KOHUrypaLmu. NMoKa3aHo, YTo 3T CPeACTBA AENATCS Ha ABe
varieties. The perspectives of partial automation of procedures for OCHOBHbIE PA3HOBMAHOCTI. OnpeseneHbl NepcrekTUBbI YACTUYHON aBTOMATH-

changes introduction into SCS DBadministration system using this class 3aUun NpoLezyp BHECEHWS M3MeHeHNIA B b/l CuCTembl aAMUHUCTPUPOBAHMS
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of techniques have been determined.

Keywords: structured cabling systems, administration of SCS, automation of
SCS administration, patch-cords with built-in elements of active optical
indication

GREEN ALL-WEATHER ENCLOSURE

REMER presents the new line of all-weather cabinets for outdoor
telecommunication equipment, designed for installation in park
and forests conservation areas. Information about the Green All
Weather Cabinet colouring technology developed by the company
has been presented. The climate controlsystem for remote monitor-
ing and power management based on REMER's REM-MC controller,
used in outdoor cabinets, is described.

Keywords: all-weather telecommunication cabinets, cabinets

for installation in park areas, painting technology for all-

weather cabinets, Rem-MCGDMTH digital climate control

module, Rem-MC controller, REMER

SATELLITE TELECOMMUNICATIONS
V.Anpilogov

SEAMLESS SATELLITE loT AND THE UNIQUE FEATURES
OF LoRa AND RADIO-FREQUENCY PROVISION

Based on the regulations and technical standards (RTS) the feasibility of
creating a global seamless loT network using a satellite component in
the bands 868/915 MHzis presented. The parrying of interference in the
LoRa/LoRaWAN satellite network has been discussed. It is shown that
the problems of radio-frequency for a loT seamless satellite network in
the bands of 868/915 MHz are solvable with an unbiased analysis of the
RTS, using the unique properties of LoRa technology (operation under
the noise conditions) with possibility of software frequency reassign-
ment channels in the allocated frequency band.

Keywords: Satellite Internet of Things, LoRa, LoRaWAN, Marathon loT
system, ITU Radio Requlations

MEASUREMENTS AND SYNCHRONISATION
S.Kogan

5G NETWORKS: TIMING SIGNAL DISTRIBUTION AT THE
OPTICAL TRANSPORT LAYER

PART 3. NETWORK PHASE/TIME SYNCHRONISATION

This paper series analyzes the general synchronization requirements for
5G mobile networks (part 1) and distribution of clock in details (part 2) and
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CKC B cyyae nCnonb3oBaHKs TeXHUKY SAHHOTO Knacca.

Kniouesble CN10Ba: CTPYKTYPUPOBAHHbIE KAOENbHbIE CUCTEMD,
aAMUHUCTprpoBarme CKC, aBTomatusaumun agMuHCTpupoBanua CKC, WHypb
€O BCTPOEHHLIMIA 3NeMEHTaMI aKTUBHOM OMTUYECKON MHANKALUM

3E/IEHbIA BCENOTOAHbIN WKAD

MpezCcTaBneH HoBbIA MPOAYKT B IMHeNKe BCeNOrOAHbIX WKA(hoB NPOM3BOACTBA
komnaHuu REMER ans pa3melLieHns TenekoMMyHUKaLMOHHOro 060pya0BaHHs
BHE MOMeLLeHHIA, NpeHa3HaYeHHbIM AN YCTAHOBKM B NAPKOBLIX 30HAX U Ha
JIECHBIX OXpaHsieMblX TeppuTopusiX. MpUBOANTCA MHOPMaALKs 0 paspaboTat-
HOW KOMMaHwei TeXHONOT M OKPACKM 3e1eHOr0 BCeNOroAHOrO Wkada. Onucsl-
BAETCA CUCTEMA KNMMAT-KOHTPOIS, YAANIEHHOTO MOHUTOPUHIA W YTIpaB/ieHus
3/1eKTPONNUTAHMEM Ha OCHOBE CO3ZaHHOrO Cneumanuctami REMER koHTpon-
nepa Rem-MC, KOTOPOW OCHALLAIOTCS YIMYHbIE YKOMNAEKTOBAHHbIE LIKA(bI.
KntoyeBble c10Ba: TeNekOMMYHUKALMOHHbIE WKA(LI BCENOroAHbIe, WKadbl
LN YCTAHOBKM B MApKOBLIX 30HAX, TEXHONOTIS MOKPACKM BCRNOTOAHOTO
wkada, LmdpoBOA MOAYNL YNPaBEHNs MAKPOKAUMATOM Rem-MGDMTH,
koHTponnep Rem-MC, komnanmst REMER

CNYTHUKOBbLIE TEJIEKOMMYHUKALUA
B.AHNMN0OroB

O BECLUOBHOM CMYTHUKOBOM IoT, YHUKAJIbHbIX
OCOBEHHOCTAX LoRa 1 PABMOYACTOTHOM OBECIMEYEHUN
Ha 0CHOBE NONOXEHNiA HOPMATHBHO-TexHMYecKIx akToB (HTA) npeacTas-
JIEHO 0D0CHOBAHME BO3MOXHOCTY CO3AaHNs r06abHON 6CILOBHON CETH
10T € MCnonb30BaHMeM CMyTHUKOBOW KOMMOHEHTbI B Anana3oHax 868/915 ML,
ObCyXAaeTCst NapupoBaHIe MoMex Npu 1Cnonb3oBaHNK B CYTHIKOBON CeTH
LoRa/LoRaWAN. Moka3saHo, 470 Npobnembl paA1o4acToTHOro obecreyeHms
£151 6eCLUOBHO CMYTHUKOBOW CeTw |0T B AManasoHax 868/915 ML peluaemb
MW HenpezB3ATOM aHanu3e HTA, MCNONb30BaHUM YHUKAIbHBIX CBOACTB Tex-
Honoru LoRa (paboTa nog WyMamw) ¢ y4eToM BO3MOXHOCTM MPOrPAMMHOTO
nepeHa3HayeHms YacToT KaHa/0B B BbIAENEHHOM NOAOCE YacToT.

KntoyeBble cn0Ba: CNyTHUKOBLIA MHTepHeT Bellewt, LoRa, LORAWAN,
cnctema "MapadoH loT", PernameHT paanocssisn MCI

MU3MEPEHUSA N CUHXPOHU3ALINA

C.KoraH

CETW 5G: PACNPEAENEHUE CUTHANIOB CUHXPOHU3ALUA

HA CETEBOM ONTUYECKOM TPAHCITOPTHOM YPOBHE
YACTb 3. CETEBAS CUHXPOHU3ALIUS NO ®A3E/BPEMEHU

B LK/ie CTaTedt aHamsupytoTcs obiuyme TpeboBaHNS K CUHXPOHY3ALIAN CeTelt MBI
Hoit casi31t 5G (4acTb 1), MoAPOGHO PACCMATPYBAETCS MOPSYIOK PACTPELENEHNS CATHA-

CMUCOK PEKIAMOJATEJIEN

NATEXPO ..o 3 Smart Forest ......ocoovveiiiiiiiiiiieee 53 VHPOTEN Lot 21
RDP..oii i 23 Wireless EUrasia.........ccooceoeoiiicoicicns 63 TMIPODUITT .o 15
REMER ..o, 29 BU3KOM ..o 37 MCUCC e 2-906n
SATCOMRUS ..o 41 MHTEPTTONTNTEX ..o A= 001. T8 i 19
SMArt AQro....cooviiiiiiiieeie e 59 VMHDOPMCUCTEMA ..o 27 INEeKTPUYECKUE CETU .o 3-906n

IIEPBAA MIJIA 6/2022



https://rucont.ru/efd/807004
https://rucont.ru/efd/807004

16-18 Hosbpa 2022
BAHX, naBunboH 57

\ F: . . Y » <
M\ N : . www.natexpo.ru
A\L\M .
Y 3 w L ! Y 5



https://rucont.ru/efd/807004
https://rucont.ru/efd/807004

MepeiTn Ha CTpaHuLy C NOMHON Bepcuen»

CONTENT

COAEP>XAHMUE

phase/time (part 3) synchronisation signals over the optical transport layer of a 5G
mobile OTN/DWDM network.

Keywords: synchronization, cellular networks, 5G, clock frequency, OTN/DWDM
networks, radio blocks, service flows, asynchronous hierarchy

Yu.Konstantinov,A.Krivosheev, F.Barkov

AUTOMATED MEASUREMENT SYSTEM

FOR DISTRIBUTED STUDY OF BRILLOUIN SHIFT IN PM

FIBERS AT THE POINT OF PRODUCTION

The paper described the automated measurement system structure that
makes it possible to combine various approaches to detect the shift in the
Brillouin scattering spectrum. The use of the developed system hasmade it
possible to increase accuracy of determining the parameters of special optical
fibers by the order of about 10% at an existing industrial production facility.As
an integral and essential part of the system, a software implementation of the
model is presented which takes into account the possibility of radiation propa-
gation along the two polarization axes of anisotropic optical fibers (PM-fibers),
which makes it possible to estimate the error of the Mandelstam-Brillouin
shift of the forced scattering in PM-fibers.

Keywords: PM-fibres, special fiber optic measurements,
Mandelstam-Brillouin scattering

QUANTUM TELECOMMUNICATIONS
O.Gorbadej, A.Zenevich, A.Solovyov

SECRET KEY TRANSFER SYSTEM BASED ON QUANTUM
CRYPTOGRAPHY PROTOCOL

An implemented system for secret key transfer based on quantum cryp-
tography protocol BB84 is presented. The parameters and characteris-
tics of this system are defined. The generated keys are tested for ran-
domness by NIST standards.

Keywords: protection of information transmitted over optical fiber,
quantum cryptography, BB84 quantum cryptography protocol, NIST
standards

A.Zaitsev, A.Zubilevich, O.Kolesnikov, A.Korobov
SINGLE-PHOTON SOURCES

FOR INFOCOMMUNICATION SYSTEMS

The current state of research in the field of development of single photon sourses for
secure communication systems is analyzed. The basic platforms for single photon
sources development, perspective for application infiber-optic communication lines
and basic tendencies in development of communication systems based on quantum
key distribution technology are considered. On the basis of analysis of scientific litera-
ture, the ways of development of technologies for creation of promising single photon
sources intended for telecommunication applications are revealed.

Keywords: quantum technologies, single-photon sources, quantum key distribution,
quantum telecommunications, scientometric analysis

54

JI0B CYHXPOHM3ALM MO TAKTOBOV YacToTe (4acTb 2) v o hase/Bpeneny (4acTb 3) nosepx onTi-
4eckoro TpaHCropTHoro yposHs OTN/DWDM-ceTv MobrabHOI cBsian 5G.

KntoyeBble C/10Ba: CHXPOHW3ALVS, CETU COTOBOM CBSI3M, 5G, TAKTOBAs YaCTOTa, CeTv
OTN/DWDM, pajanobioku, CepBIUCHbIE NOTOKI, ACUHXPOHHAS Mepapxms

FO.KoHcTaHTHHOB,A.KpuBoLLeeB,®.bapkos
ABTOMATU3MPOBAHHASl CUCTEMA U3MEPEHUI

NS PACMPEAENEHHOIO NCCNENOBAHUSA BPUIKOSHOBCKOIO
CABUTA B PM-BOJIOKHAX B YCNOBUAX NMPOU3BOJCTBA
MpeAcTaBneHa CTPYKTypa aBTOMATU3MPOBAHHOM CUCTEMbI M3MEPERNIA, N03BOASIOLLAS
KOMEMHIPOBATL Pa3NNyHble NOAXOAbI K AETEKTUPOBAHMIO CABMIA CMIEKTPa PacCesHis
MaHaenbLuTama - bpunniosHa. MpumeHeHe paspaboTaHHON CUCTeMbI MO3BOANNO
MOBLICUTb TOYHOCTb OMPEAENEHIS NAPAMETPOB CMIELMA/IbHbIX BOOKOHHDIX CBETO-
BO/OB Ha BENMYMHY NOpsAKa 10% Ha AerCTBYIOLLEM NPOMBILLIEHHOM MPON3BOACTBE.
Kak coctaBHas v BaxHellLas 4acTb CUCTeMD!, NPeACTaB/ieHa NporpaMmHas peanm-
3aL{19 MOAENN, Y4UTLIBAIOLLAS BO3MOXHOCTL PACMPOCTPAHEHIS U3/IY4EHIA N0 ABYM
NOASPU3ALMOHHBIM OCSIM AHU30TPOMHbIX ONTAHECKHX BONOKOH (PM-BONOKOH), 4TO
M03BOASET OLIEHNTD OLIMOKY ONPe/eneHms CABUTa BLIHYXAEHHOTO paccestHing Mat-
JenblTama - bpunnioaHa B PM-BonoKHax.

Kniouesble cnoBa: PM-BONIOKHA, U3MEPEHNS MapaMeTpoB CrieLnasbHbIX
BOJIOKOHHbIX CBETOBOZOB, paccesHine MaxaenbLiTama - bpunniodxa

KBAHTOBbIE KOMMYHUKALIUA

O.lopbagen, A.3eHeBny, A.CONOBbLEB

CUCTEMA NMEPEJJAYM K/TIOYA LUINOPOBAHNS HA OCHOBE
MPOTOKOJ/IA KBAHTOBOW KPUMTOrPA®UM

lpe/cTas/neHa peann3oBaHHas C1CTeMa nepeaaym CeKpeTHOro Koy, 0CHOBaHHas
Ha paboTe NpoTOKONa KBAHTOBOW KpUnTOrpaduu BB84. OnpesieneHbl napameTpbl

Y XapaKTepUCTUKN SaHHON CCTeMbl. GopMMpyemble KNto4/ NPOBEPEHbI Ha CAyYait-
HOCTb N0 CTaHaapTam NIST.

Kntouesble cn10Ba: 3aLL/Ta MHYOPMALIK, NepeaBaEMON NO ONTUYECKOMY
BONIOKHY, KBAHTOBAs KpUNTOrpadus, NpOTOKON KBAHTOBOW KpUNTorpadum

BB34, ctanpaptol NIST

A.3anues, A.3ybunesund, O.KonecHnkos, A.Kopo6os
WCTOYHUKN OANHOYHbBIX ®OTOHOB

INg UHGOKOMMYHUKALMOHHDIX CUCTEM

ﬂpO&HaﬂVBVIpOBaHO (OBpeMeHHOe COCTOsH1E I/ICC)'IG)J,OB&HI/IIZ B obnacT C034aHNa UCTO4-
HIKOB OZMHOYHLIX (hOTOHOB /415 3ALLMLLIEHHBIX CUCTEM CBSI3W. PACCMOTPeHbI 6a30Bble nnar-
q)OprI N4 C03[aHNA UCTOYHIKOB OAMHOYHBLIX q)OTOHOB, NEepCnexkTMBHLIE ANg NPUMEHEHNS
B BOJIOKOHHO-ONTUYECKMX IMHISX CBA3M 1 OCHOBHbIE TEHAGHLIA B PA3BUTUM CUCTEM (BS3W
Ha OCHOBE TEXHONOM W KBAHTOBOIO pacrpe/eneHuns KNtoYeit. Ha ocHoBe aHanmza Ha\/LiHOI;I
JTEPATYPb! BLIABNEHDLI NYTY Pa3BUTUA TEXHONO MM L1151 CO3iaHNS NePCNEeKTYBHLIX UCTO4HI-
KOB OAMHOYHbLIX (DOTOHOB, I'IpeﬂHa3Hal16HHbIX ang TEJ'IEKOMMyHVIKaLI,VIOHHbIX I'IpVI)'IO)KEHVIVI.
KntoueBble cnoBa; KBAHTOBbLIE TEXHONOMMK, UCTOYHUKI OUHOYHBIX fDOTOHOB, KBAHTOBOE
pacnpezenexite KMo4ei, KBAHTOBbIE TeNeKOMMYHUKALIM, HayKOMETPUYeCKIIA aHam3
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SECURITY
S.Shavrin, N.Likhachev, M Voronkova, M.Likhachev
CHALLENGES OF A-NETWORK IMPLEMENTATION

Situation awareness providing means are being discussed within the
Automatic Dependent Surveillance Broadcast technologies based on

security is being pointed to be necessary in this application providing

Keywords: information security, air traffic management, automatic

BE3OMNACHOCTb
C.lWaBpuH, H.JTnxa4es, M.BopoHkoBa, M.Jlnxa4es
3AZLAYU BHEOPEHUA A-CETU

PaccMOoTPEHb BOMPOChI 0becreyeHnst CUTyaLoHHON 0CBELAOMAEHHOCTY NUAOTOB BO3-
LYLHbIX CYA0B CPEACTBAMY CAMOOPTaHM3YIOLUMXCS CETEBLIX TEXHONOT M (A-ceTu) asTo-
MaTUYeCkoro 3aBICUMOT0 HAOI0AHNS BeLLaTeNbHOrO TNA. OTMeyaeTcs Heobxoan-
MOCTb 11 PACCMATPUBAIOTCS CPEACTBA 06ECeyeHIs MHHOPMALIMOHHOM be30nacHoCTH
nepeaaBaemblx COOGLLLGHI/II;I B M1aHe NOAAEPXKKM KaK UX KOH¢VI)J,€HL|,MaJ'IbHOCTVI, TaK

11 QyTeHTUQMKaLMN, LeNOCTHOCT 1 3aLLMTLI OT MOBTOPOB PaHee nepeaaHHbiX.
KnioueBble cnoBa: MH(OPMALMOHHAS HE30NACHOCTb, YNPaBNEHNE BO3AYLLHbIM
[BIXEHeEM, aBTOMATUYECKOe 3aBICHMOe HabMI0AeHNE BELLaTENbHOrO TUNa, A-CeTb

70
IN AIR TRAFFIC MANAGEMENT B YMPABNEHWUW BO3AYLUHbIM ABUXEHUEM
the self-organizing networks principles (A- network). Information
confidentiality, integrity, authentication and previously sent mes-
sages rebroadcasting protection.
dependent surveillance of broadcast type, A-network
CHAPTERS OF HISTORY CTPAHULbI NCTOPUU
O.Frolova O.®ponosa
76 LEHTPAIbHOMY MY3EIO CBA3U - 150

THE CENTRAL MUSEUM OF COMMUNICATIONS 1S 150

In September 2022, the A.S.Popov Central Museum of Communications, one of the oldest
technical museums of our country, il celebrate its 150th anniversary. Over a century and
ahalf the museum has developed rich collections in all fields of communication: telegraph,
post, telephone and radio communications, television and radio broadcasting, satellite
communications and information and communication technologies.

Keywords: A.S.Popov Central Museum of Communications, history of
telecommunications, history of postal services

B cenTs6pe 2022 roga ucnonsietcs 150 neT LIeHTpanbHOMY My3eto CBSI31 MMeHH
A.C.TNonoBa — OBHOMY U3 CTAPILLIX TEXHIYECKHX My3eeB Hallled CTPaHbL. 32 nonTopa
BEKa B My3ee CIOXMANCh boraTenLume KOeKLMi no BCem 0TPAcaM CBA3M: Tenerpad-
HOW, NOYTOBOW, TeneOHHOM 1 PAANOCBS3N, TENEBUAEHNIO 1 PAANOBELLAHNIO, CNYTHU-
KOBOY CBA3M U MHOKOMMYHMKALIMOHHbIM TEXHONOTNAM.

KnioyeBbie cnoBa: LieHTpanbHbIN My3ei cBs3v . A.C.Monosa, nctopust
3N1eKTPOCBA3M, UCTOPUS MOYTOBOM CBS3N

NspaTtenbctBo AO "PUL] "TEXHOCDEPA"

"DJIEKTPOHUKA:
Hayka, TexHosnorus, busHec"
Hay4yHO-TEXHUYECKUIN >XYpHa, MNOCBSILLEHHbIN
LUIMPOKOMY CNeKTPy BOMPOCOB B 061acTh paspa-
60TKN U N3rOTOBNEHWUS 3N1eKTPOHHON U paano-
3/1eKTPOHHOM annapaTypbl U ee KOMMOHEHTOB,
a TaKXe OoTpac/seBblX TeH,D,eHLl,l/IVI M COCTOAHUA
pbliHKa. )KypHan OpyeHTUPOBaH Kak Ha pyKOBO-
,ClI/ITE.‘}'IEVI Pa3sNNHYHOro YpoBHS, Tak U Ha HAY4YHbIX
M NHXXEHEePHO-TEXHUYEeCKNX PabOTHMKOB B cde-
pe NpoekTnpoBaHUs 1 Npon3BoACTBa 3/1eKTpO-
HUKM, @ TAKXKe B CMEeXHbIX 061aCcTax.

ISSN:1992-4178

"NMEPBASA MUJ14 Last Mile"”
Hay4YHO-TeXHUYECKUIA XKYPHA, MOCBALWEHHbIA
TEXHONIOTMAM 1 BU3HECY TeNeKOMMYHUKALUNNA,
npou3BoAcTBa Kabenem cBS3U, TENEBU3UOH-

HOro BellaHus, MHbOPMaLMOHHON 6esonac

HoCcTW. Ocoboe BHUMAHMeE yoensaeTcsa ceTam

LWMPOKOMONIOCHOIo A0CTyna U IOKa/IbHbIM Te-

JTIEKOMMYHUKALNOHHbIM CeTAM.

ISSN: 2070-8963

"HAHOUHAYCTPUSA"
Hay4YHO-TEXHWYECKNA SKypHaN, MOCBSALLEHHbIA Ha-
HoMaTepuanam, HaHO3NeKTPOHWMKe, HaHoAATYMKAM
1 HaHOYCTPOMCTBAaM, AMArHOCTUKE HAHOCTPYKTYp
1 HaHOMaTepuasnoB, HaHOBMOTEXHONOrUAM W Npu-
MEeHEeHWI0 HAHOTEXHO/OT VI B MeNLIMHE.

ISSN:1993-8578 (print) | ISSN 2687-0282 (online)

"AHAJIUTUKA"
Me>OoTpac/neBon HayYHO-TeXHUYECKUN >Kyp-
Has 0 CO34aHUN, N3YYEHUMN U NPUMEHEHUI HO-
BblX BELLECTB W MaTepuasnos. XXypHasa nocss-
LEH MHHOBALMOHHbIM MEXANCLUMIMHAPHbLIM
peleHnsM 1 TEXHOIOTUAM B XUMUU U HedTe-
XUMUK, HAyKax 0 XM3HW, MaTepuanoBeseHnu,
HaHOTEXHONOrnsX.

ISSN: 2227-572X

"®OTOHUKA"

Hay4HO-TeXHUYECKUIA XYpHaN MO GOTOHHbIM
1 ONTUYECKMM TeXHOOMMAM, ONTUYEeCKUM Ma-
Tepuanam v 371eMeHTam, UCMosb3yeMbiM B Of-
TUYECKUX CUCTeMax, 060pyA0BaAHMM U CTAHKAX.

ISSN:1993-7296 (print) | ISSN 2686-844X (online)
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"CTAHKOUHCTPYMEHT"
OTpacneBon Hay4YHO-TEXHUYECKMUIA SXYPHAI, KOM-
NAeKCHO paccMaTpUBaOLWMIA NPo6aeMbl CTaHKO-
MHCTPYMEHTaNIbHOMN MPOMbILLNIEHHOCTU.

ISSN: 2499-9407

n3aAHUE KHUT

MoAroToBKa W BbIMYCK HayYHO-TEXHUYeCKOW
N y4ebHOM NuUTepaTypbl POCCUIACKUX W 3apy-
6€>XXHbIX aBTOPOB B LUMPOKOM CMeKTpe Hay4YHbIX
AWCUMMNNWH — OT MaTepuasoBefeHUs WU 3neK-
TPOHWKM L0 BUONOTUN, MeAUNLMHBLI M HAHOTEXHO-
norun. CkHurammmsgatenbctsa " TEXHOCHEPA"
(B TOM u4mcnie v C 31eKTPOHHLIMU BepCUAMM)
MOJHO 03HAaKOMMUTbLCA Ha HaLlleMm canTe.

TEXHOCDEPA

PEKITAMHO-U3AATENbCKUMA LIEHTP
®www.technosphera.ru
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