COMPETENT OPINION

M. Chekadanova

THE INNOVATOR SHOULD HAVE AN IDEA. WE WILL PROVIDE THE
INFRASTRUCTURE

NEWS

ISSUE EVENT NEWS

Yu. Kovalevsky

THE MEETING OF THE SECTION NO. 9 OF INTERDEPARTMENTAL
WORKING GROUP ON THE DEVELOPMENT AND PRODUCTION

OF ELECTRONIC COMPONENTS AT THE COLLEGE OF THE MILITARY
INDUSTRIAL COMMITTEE OF THE RUSSIAN FEDERATION

EXHIBITIONS & CONFERENCES
Yu. Kovalevsky
WHAT IS BEHIND "MADE IN TAIWAN"

PRESS TOUR DEDICATED TO 44" TAITRONICS 2018
NTERNATIONAL ELECTRONICS SHOW

PART |

REPORT FROM THE COMPANY

V. Meilitsev

SMALL SERIES AND MASS PRODUCT AT ONE PRODUCTION SITE.
VISITTO PO ELEKTROPRIBOR JSC

MICROWAVE ELECTRONICS

I.Vikulov

DEVELOPMENT OF GALLIUM NITRIDE-BASED MICROWAVE ELECTRONICS

Gallium nitride (CaN) is the most effective of all types of compound semiconductors.

It-is widely used in many areas of present-day electronics. Among the directions of

GaN electronics gallium nitride microwave electronics has a §f place and plays

an impartant role both in the development of communication vd in the
creation of advanced defense systems

Keywords: GaN microwave technologies, electronic warfare systems (EW)

systems ar

A.Turkin

GaN HETEROSTRUCTURES IN MICROWAVE ELECTRONICS:

SCIENTIFIC PAPERS REVIEW

The miific reviews & number of scientific papers on the use of CaN heterostructures

vices based on them in microwave electronics. It is noted that actively

rchin the field of GaN heterostructures are both undamentally
v:.: 'r. nature

Keywords: gallium nitride, heterostructures, microwave electronics
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KOMNETEHTHOE MHEHME
M. YekagaHoBsa

Y UHHOBATOPA A0/XHA bbITb UWAES. UHOPACTPYKTYPY Mbl EMY
MPEAOCTABUM

HOBOCTH

COBbITUE HOMEPA
HO. KoBaneBCckmMm

3ACEAAHUE CEKLI N2 9 MPT 110 BOMPOCAM PA3PABOTKH
W NPOW3BOACTBA 3Kb MPU KONJIETMU BNK PO

BbICTABKWU M KOH®EPEHLUWN
KO. KOBasieBCKMM
YTO CTOWT 3A ®PA30W MADE IN TAIWAN

NPECCTYP, TIOCBALUEHHBIA 44-71 MOX Y IAPOIHOW BLICTABKE
3NEK I_)Hl K TAITRONICS 2018
YACTL

PEMOPTAX C MPEANPUATUAR
B.Mennuues

MAJIbIE CEPYW U MACCOBbIA MPOAYKT B OAHOM MPOM3BOACTBE.
BMIUT B AD «[1O «3NEKTPOTPUBOP

CBY-2NNEKTPOHMKA

M. Bukynos

PA3BUTWUE CBY-3JIEKTPOHUKW HA OCHOBE HUTPUJLIA TANUA

Hutpua rannmg (GaN) — Haubonee 3hAEKTUBHLIA U3 BLEX TUTIOB CAOXHLIX NONYNPO
BOAHMKOB. O LUAPOKD MCMOALIYETCA BO MHOMX 0BAACTAX COBPEMEHHON INeKTNo-
Hinkwn. Cpeau .‘ICl?I,'Jv-'.HA'IB—IL'1§1 GaN-3neKTpoHiky 00608 MECTO 3aHUMAST HUTPUATAN-
nuepas CBY-3nexTpoKUKa, Urpaidiias BAXHYIO PONb KaK B PA3BUTUMA CUCTEM CBSIW
TdK 1 8 CO3RAHNA 'Ii‘;J' HTUBHBEX POHHBIX CUCTEM.

Knioyesbie cnoa: CaN CBY-TexHONOr MM, CUCTEMb! PAANO3NEKTPOHHON E0pLaLl
(P30)

A TyprUH
TETEPOCTPYKTYPbl HA OCHOBE GaN B CBY-3JIEKTPOHWUKE:
0B30P PABOT
0630p pagd pabot no npumeHeHuo CaN-reTepoc
-INEKTPOHMKE OTMEHEHO, HTO MCTen(
YTCA B HaCToAwWee Bpe
TaNbHO-HA wLHM Tak W NpUKNAIHON XapakTep
Kntoyesbie CNOBa: HIATPIL TaN/INA, TeTepocTpykrypel, CBY

TPYKTYR 4 NpUB0pOB Ha
15 GaN-reTepoc 1”«", D,
MR, HOCAT Kak (PyHAIMEH-

INEKTPOHIKE
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CONTENT COAEPXAHMUE

R.Smith, L. Devlin, R. Santhakumar, R.Martin, G. Cohn

COST-EFFECTIVE INPUT-MATCHED HYBRID GaN TRANSISTOR FOR

S-BAND RADAR APPLICATIONS

The article considers QPDIO20A CaN transistor with internal GaAs input matching

die. Itis noted that this transistor has characteristics that allow it to be successfully
used In S-band radar applications.

Keywords: GaN transistar, power amplifier, S-band

V. Kochemasov, Yu. Rautkin

INTEGRATED MICROWAVE SWITCHES

PART 3

The article considers the integrated microwave switches based on silicon field effect

transistors. The information on the parameters and features of these switches
produced by a nurnber of manufacturers is provided

Keywords: microwave switch, insertion loss, switching time

G.Alekseev, D. Morozov, |. Mukhin, V.Repin

EXPANSION OF MICROWAVE ADC'S DYNAMIC RANGE USING
LOGARITHMIC AMPLIFIERS

High-frequency signal processing with a wide dynamic range is one of the priority
tasks in the development of modern communication systems. The higher the input
signal frequency the higher the conversion frequency. The authors propased the
design consisting of logarithmic amplifier and ADC that expands the dynamic range
of the signals processed by ADC while maintaining a constant specified relative error.
Keywords: logarithmic amplifier, dynamic range, transfer characteristic
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P.CvunT, N1. Oesnnn, P.Cantakymap, P.MapTtuH, I KoH
IKOHOMMWYECKM BbIFOHBIA COTNIACOBAHHbIW MO BXOAY
FMBPUAHBIA GaN-TPAH3UCTOP ANA NPUMEHEHUS B PALLAPAX
S-AWANA30HA

Paccmorpen GaN-Tpakauctop QPDI020, 8 KOTOPOM WCMONL3YETCA BHYTPEHHAS BXOL:
Ha# COrNAacylowwan Lenb, peanuioBastan Ha GaAs-kpuctanie. OTMedeHo, HTo faH:
HbIA TPaHIUCTOD 06NAAET XaPAKTEPUCTIKAMM, KOTOPLIE MOSBORSKOT YCTIELLIHO M-
NOJtb3084Th B0 B PAAMONOKALIMOHHLIX NIPUNIDKEHNAX S-ANANa30Ha

Kniouesble cnoBa: CaN-Tpas3necTop, yCANMTEL MOWHOCTY, S ANANA30H

B. Kouemacos, KO. PayTkuH

WHTETPANTbHBIE CBY-MEPEK/IIOYATE/IN

HYACTb 3

PaccMoTpeHbl MHTerpanukbie CBY-nepeknouarenin Ha OCHOBE KPEMHWEBLIX None-
8biX TDAH3KCTOPOB, MpuBeaeHa uHGOPMALMA O NapameTpax v 0CODEHHOCTAX TaKkux
MEPEKNIoYaTENeH, BLINYCKAEMBIX DAAOM NPONIROANTENEN

Kntouesble cnosa: (B4 epekiiuarens, BUOCAMBIE NOTEPK, Bpems
NepermoHeHns

I.Anexcees, . Mop0o308, V. MyxuH, B. PennH

PACWUWPEHWNE AUHAMWYECKOTO AUATIA30HA CBY ALLN C MOMOLLbIO
NOTAPUOMMNYECKMX YCUNUTENEN

06pabioTka BLILOKCUACTOTHOND CHrHANa C LWMPOKUM ANHAMUHECKAM AMANa30HOM —
OfHA 13 MPUOPHTETHBIX 33434 B PAIBUTHN COBPEMERHBIX CUTTEM CBS3W. Hem Bbi-
LUE 4aCTOTa BXOAHOM CUrHana, TeM Buille J0MXKa BTk YacToTa npeoBpasosanns.
Mpenfoxeka CTpYKTYpA, COAEPXALLAR Norapudmuiecknit yeuantens v AL, kore-
pas pacluMpsieT AMHAMUYECKUA RMaNasoH curianos, obpabarwsaemuix AL npy co-
XPAHEHUN NOCTOSIHHOM 3AaHHOM OTHOCUTENLHOM NOTPELHOCTA

KntoueBbie COBA: NI0MADUDMIHECKVIN YCHAUTEND, MHAMUYECKIN NANAI0H,
NepefaToyHan XapakTepucTuka




CONTENT

COMPUTING TECHNOLOGY
Yu. Mitropolsky

STRATEGIC DEVELOPMENT CONCEPT FOR COMPUTING TECHNOLOGY 100

The article analyses historical development stages and prospects of high-
performance computing systems, describes concepts and system solutions for
integrated multiarchitecture computing supersystem, identifies tasks and focus
development areas intended for development of Russian supercomputers and entire

computing technology.
Keywaords: supercomputers, scalar and vector computers, computer architecture,
exaftops systems, heterogeneous computing spersystems, scalable processor,
multiarchitecture

MEASUREMENT AND CONTROL
B.Lapshinov, A. Suvorinov, N.Timchenko

DETERMINATION OF THE RADIATING OBJECT TEMPERATURE

BY SPECTRAL PYROMETRY METHOD

The article describes the spectral pyrometry method. The advantage of this method

over traditional methods of temperature measurement 1s wider range of application
including numerous new objects whose optical properties are not known

Keywords: temperature, emission spectrum, spectial pyrometry

ELECTRONIC COMPONENTS
V. Ezhov

MOLEX ANTENNAS FOR INTERNET OF THINGS

Molex being one of the leading manufacturers of connectors and antennas offers

effective solutions for wireless systems The article considers Molex antenna
products for applications of Internet of things.

Keywords: antenna, Molex, Intemet of things, wireless protocols, Wi-Fi, Bluetooth,

ZigBee, GNSS, satellite communication, ISM range, Laser Direct Structuring (LDS),

MID technology

B8.Morgan

NONVOLATILE MEMORY REGISTERS INCREASE THE RELIABILITY

OF DIGITAL TEMPERATURE SENSORS

Nenvolatile memory registers in digital temperature sensors enable to avoid many

of thermal management design issues The article shows how nonvolatile memory

registers in digital temperature sensors can help to improve the reliability of the
system.

Keywords: nonvolatile memory registers, digital temperature serisor, Microchip,

thermal management
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COLEPXXAHME

BbIMUCNUTENbHAS TEXHUKA
HO. MITPOMNoNsOKMR

KOHL{ENL{MS CTPATETMYECKOTO PA3BUTYUSA BbIYMCIUTENBHON
TEXHUKU

AHNWNPYIOTCR MCTOPUHRCKIE ITANL ¥ NEPCRIEKTHBL! PA3BITUA BLICOKONPOUIBOLM-
TENLHbIX BHYUCAMTENbHBIX CHTTEM, ONACHIBAIOTC KOHLENUMI M CUCTEMHDIE PRLLEHMS
VR NOCTPORKMA OBLEANHEHHON MyNLTAIPXATEKTYDHOR BLIMUCIUTENLHON Cynepev-
CTEMLI, BLILENATCH 3340 1 NPUODUTETHYE HanpasneHns pa3paboTox, HanpasneH-
HbIE Ha PA3BUTYE OTEYECTBEHHBIX CyNIRPIBM K BLMUCTMTENLHOM TRXHIKA 8 LEAOM
Kntouesbie cnoBa: cynepsBM, ckangpHule i sexTopHoie 3BM, apxuTexTypa

3BM, CucTembl € 3k3apnonCHON NPOMIBOANTEALHOCTEIO, HEORHOPOAHE
BLIHNCANTEALHBIE CYNEPCUCTEMDI, MACLITAGUpYeMbIn TpoLeccap,
MyNIbTHAPXUTEKTYPA

KOHTPOJIb U U3MEPEHUSA

5. /lanwwnHos, A. CyBOpPMHOB, H. TUMYEHKO

ONPEAENEHWUE TEMNEPATYPbI U3/TYHAIOWLETO OFbEKTA METOAOM
CMNEKTPANBHOW NMUPOMETPUN

PACCMOTPeH METOL CNEKTPANbHOA MMPOMETPUI. CTMEYEHD, HTO er0 Mpeumylue-
CTBO 10 CPaBHERKUID C TPAAWUMOHHLIMW METOAAMM U3MEDEHIS TEMNEDATYDbI 3aKAI0-
YaETCA 8 H0nee WHPOKOW 0ONACTH NPUMEHEHUS, BKNIOYAA MHOTOUCASHHDIE HOBLIE
0BbeKTH, 00 ONTHYLCKIX CBOMCTBAX KOTOPLIX HET JdHHbX

Kntouesbie Cnosa: TeMneparypa, CnekTp U3NYHeHua, CiexTpanbHan NUpoOMETPUAR

SNIEKTPOHHAA KOMMOHEHTHASRA BA3A
B EXxOB

AHTEHHbI MOLEX Ans YCTPOWCTB UHTEPHETA BELLEA

OnuH 13 BEAYLLMX NPOMIBOMMTENER KOKHEKTOPOB W aHTEHH — komnawua Molex -
npeanaraet IPexTusHLe peleHns AR BECTPOBOAHBIX CUCTEM. B CTaTbe paccmo-
TPEHA aHTeHHas NpoyKLMA Molex Ana npunoxesnis MHTepHETa Bewen
Kntoyesble cnoBa: aHTeHHa, Molex, VHTepHeT Bewen, DECIPOBOJHGIE MPOTOXKDIL,
Wi-F, Bluetooth, ZigBee, THCC, cnyTHuKoBas C8Ab, ISM-auanason, aephas
30-rpasupaska (LDS), MID-Texkenorua

b.MopraH

IHEPTOHE3ABUCUMBIE PETUCTPbI TAMATU MOBbILIAKOT
HAQEXHOCTb LLM®POBbIX AATYUKOB TEMMEPATYPbI
SHEProHE3ABNCUMBIE PErUCTPLI NaMATH B LUGPOBLIX HaT4wrdx Temmeparypu no-
3BONAIOT M3GEXATL MHOXECTBA NPOGNEM, CBA3AHHDIX T MPOBKTUPOBAHMEM CACTEMBE
YNPABNEHNA TEMACBLIMU PEXUMaAMK. B CTaThe NOKAIAHO, Kak IHeProHe3asncuMbe
PEruCTpLl MaMATi 8 WAPOBLIX A3THMKAX TEMNEPATYPLI NOMOFAINT NOBLICUTE HA
ABXHOCTE CUCTEMB!

KniodeBbie cnoBa: 3HEPrOHEIZBACHMUE PETUCTDL MAMATH, UMDPOBOA JATHMK
TeMnepaTypul, Microchip, ynpasnenme TENAOBLIMA PEXUMAMM



CONTENT

POWER ELECTRONICS

D.Bogdanoff

WHY DOES APPLE SLOW DOWN OLD iPhones?

The article considers the reasons why Apple eventually reduces the pracessor speed

of older models of iPhone smartphone. It is noted that Apple’s solution is not a

cunning marketing scheme. The company's specialists do what they have to do to
ensure the fault-tolerance of their customers' devices.

Keywords: smartphone. lithium-ion battery, processor

ENGINEERING SOLUTIONS

K. Hayrnasov

DETERMINATION OF EFFECTIVE PARAMETERS OF HEAT TRANSFER

LAYERS IN MULTI-LAYER PRINTED CIRCUIT BOARDS

The article presents the mathematic simulation study on determination of maximum

thickness of heat transfer layers in multi-layer printed circuit boards of electronic

modules. Further increase of the thickness of heat sink layers becomes unreasonable

due to an excessive increase in the mass of these layers and the lack of significant
decrease of the temperature of the heated components,

Keywords: printed circuit board, electronic unit, temperature mode, heat transfer

layer, cooling efficiency

CAD/CAE

M. Malov

ENGINEERING SERVICES IN ADOPTION OF PREPRODUCTION DESIGN

AND PROCESS DEVELOPMENT AUTOMATION

The article describes a number of projects in the area of engineering services which

have been accomplished by SWR Group for several companies and were intended to

Improve operational effectiveriess in product creation and preproduction design and
process development using CAD / CAM / CAE tools.

Keywaords: CAD / CAM / CAE, 3D modeling, preproduction design and process

development automation, engineering calculation automation, warkflow

engineering
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COAEPXAHME

CUNOBAS 3NIEKTPOHUKA

[.boraaHodd

NMOYEMY APPLE 3AMEAJIAET NPEABIAYWWE MOAENMN iPhone?
PACTMOTPEHb! MPUYAHE, NG KOTOPLIM KOMNAHWA Apple CO BPEMEHEM CHINKART Tak-
TOBYK HACTOTY NPOUECCOPOB Ha CTapLix Mogensix cmaptdoHos IPhone OTMENEHD,
41O pelenme Apple ~ He XWTpas MAPKETUHTOBaS CxeMa. CNeLManicTLi KOMIaHni
[BNAITT TO, 4TO JOMKHS!, 475 0GECE4eHs OTKA30YCTONHMBOCTI YCTPOWCTE CBOMX
IMEHTOB

KntoueBble CNOBa: CMAPTHOH, MATA-MOHHLI AKKYMNITOP, APOLECCOD

KOHCTPYKTOPCKUE PELWLWEHWNA
K. XanmpHacos

ONPEAENEHWUE SODEKTUBHbLIX MAPAMETPOB TENOOTBOAALLINX
C/IOEB B MHOTOC/IOMHbIX NEYATHbIX NAATAX

[py NOMOLLY MATEMATHHECKOTO MOARTMPOBAHMA KCCNBAYVETCH BOMPOC O HAXOHE~
HUY MAKCHMABHOW TONLMHE TENAQOTBOARLIMK CNORS B MHOTOCIOMHBIX NEHATHLIX
NNatax 3NeKTPOHHLIX MOZYNEH, NOCNE KOTOPOA AANLHENILER ep YBRAHHEHUE CTaH0-
BUTCS HEONPABAARHLIM BCIEACTBUE HDEIMEDHOND VBENUUERMA MACCLl 3TWX CROEB
TP OTCYTCTBIAM 3HAUMMOTO CHIDKBHHS TEMTIEPATYPb! HAr PETbIX KOMITOHEHTOB.
Kntoyesble CNOBA: ME4aTHA N11aTa, 3NEKTPORHLIA Y3EN, TEMAEPATYPHLIA PEXIM,
TENNOOTBOAALUMA COM, IPPEKTUBHOCTL OXNAKAEHHST

CUCTEMbI MPOEKTUPOBAHUA

M. Manos

WHXWHUPUHTOBBIE YCNYT U MPY ABTOMATU3ALINA
KOHCTPYKTOPCKOM W TEXHO/IOTUYECKON MOArOTOBKM
NPOU3BOACTBA

OnUCLIBAETCA PSS NPUMEPOB NPOEKTOB 8 00NACTH MHXNHVPUHTOBULIX YCAYT, BSIMOA-
HerHbIx [pynnon koMmnaxuin SWR Ans pasnuyHLX NPEANpUATHA W HaNpPaBResHbX
Ha noBbiLieHKe IPPeKTUBHOCTH pabioT No paspaboTke WIRENHI ¥ KOHCTPYKTOPCKOH
W TEXHONOTMYECKOR MOArOTOBKE MPOWIBOACTEA € CTIDML30BAHMEM COEATTE dBTOMA-
TH3WPOBAHHOTD NPOEKTADOBAHMS.

Kniouesble cnoBa: CHCTEML ABTOMATIIVPOBAHHOTD TIDOLKTUPDBAHNS,
TPEXMEPHOE MOABAVPOBAHME, ABTOMATUIALUMS KOHCTPYKTOPCKON

W TEXHONOIMHECKOR MOATOTORKY NPOM3BOACTAA, ABTOMATVIAUNS MHKEHEPHIX
PACYETOR, MHXUHADKKI Gn3HeC-NPOLIECCOB



CONTENT

COAEPXAHME

EQUIPMENT

G.Stepanishev

NORDSON EFD SOLDER PASTE JETTING SYSTEM: HIGH ACCURACY AND

PERFORMANCE

The article teviews the features and advantages of Naordsen EFD Liquidyn P-Jet

SolderPlus non-contact Jetting system which provides high accuracy, productivity
and repeatability of the process

Keywords: solder paste jetting system, non-contact jet valve, Liguidyn P-Jet

SolderPius, Nordson EFD, dispensing frequency

RELIABILITY AND TEST
|. Tazitdinov

THE EFFECTIVE METHOD FOR BGA COMPONENTS ASSEMBLY DEFECT
DETECTION
The article gives the recommendations on the use of variable angle viewing two-
dimensional X-ray inspection when monitoring the quality of BGA components and
their solder joints It considers the technology advantages over {ixed angle 20 X-ray
inspection and X-ray computed tomography.
Keywords: BCA, X-ray inspection, printed circuit assembly defects, printed circut
board defects, computed tomography

ECONOMY + BUSINESS
M. Makushin

SEPARATED BY STRAIT, UNITED BY PROBLEMS. SOME ASPECTS

OF MICROELECTRONICS DEVELOPMENT IN CHINA AND TAIWAN
The People’s Republic of China (PRC) and the Republic of China (Taiwan) relied on
the development of microelectronics with a slight difference in time and achieved
impressive results. There is much in common between the PRC and Tawan but
differences remain due to the size of aconomies, the population size, the availability
of natural resources and traditions
Keywords: national industry, directions of development, plans for social and
economic development

—_
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OBOPYAOBAHUE
[.CrenaHuwes

CUCTEMA CTPYIHOTO A03MPOBAHMA NAANBHOM NACTbI OT
NORDSON EFD: BbICOKASi TOYHOCTb ¥ MPON3BOAUTE/NBHOCTb

B CTatbe paccMoTpersl OCOBEHHOCTI W NPEAMYLLECTBA CUCTeMbE DECKORTAKTHOM
CTPYAHOTD fo3nposaxus Liquidyn P-jet SolderPlus ot Nardson EFD, kotopas ofiec
NE4MBAET BLICOKYIO TOMHOCTD, NPOMIBOAUTENLHOLTL W MOBTOPAEMOCTL NPOLECCA.
KntoueBble CNOBA: CHCTEMA CTPYIAHOTD A0INPOBARUA NARALHON NaCTL,
BeCKOHTAKTHLIV CTPYARBIA knaras, Liquidyn P-Jet SolderPlus, Nordsen EFD, wactora
LO3MPOBIHUS

HALEXHOCTb U MCNbITAHUA
. TasntamHoB

JOOEKTUBHbIA METOL MOWCKA IEGEKTOB MOHTAXA

3JIEKTPOHHbIX KOMNOHEHTOB B KOPMYCAX TUMA BGA

B cTatbe npuBeaeHbl PEXOMEHAAUMH N0 NPUMEHEHNIO ABYXMEPHOU DEHTTEHOB-
TKOW MHCTIEKLN C M3MEHSRMLIM YIAOM CueMK NPK KOHTPORE Ka4ecTea BLIBOR0S
BOA-KOMNOHEHTOB 1 X MARKbIX COBAMHRHMA. PACCMOTREHLI NPEUMYLLECTEA ITOA
TEXHOAOTAN NEPEJ| PEHTTEHOBCKOR 2D-UHCNEXUMER C PUKCUPOBAHHLIM YINOM ChEM-
KiA 1 DEHTTEHOBCKOMA KOMMBIOTRPHON TOMOT padinet,

Kntoyesble cnosa: BUA, peHTTEHOECKII KOKTPOIb, JEDRKTr TEYATHLX Y308,
AeQEKTH NEeYaTHLIX N1N3T, KOMTHIOTRPHAA TOMOrpadus

SKOHOMMWKA + BU3HEC
M. MakywmH

PA3ENEHHbIE NPONUBOM, ObbEAUHEHHbIE MPOBJIEMAMM.
HEKOTOPBIE ACNEKTbI PA3BUTUSA MUKPOSJIEKTPOHUKU KHP

U TANBAHS

KuTaickas Hapossas Pecriytnuka (KHP) u Kuaitckas Pecnybnuka (Tansaxb) ¢ He-
fONLWONA PI3HULER BO BPEMEHN CARNANN CTABKY HA PA3BUTHE MUKPOINEKTPOHUKNA
W ACAUANCL BMeYATNAIWMX pesynsratos. Mexay KHP 1 Taisauem MHoro ofiluero,
HO COXPAHARIOTCS PA3NUUMA, OGYCTOBNEHHBIE PAIMEPAMUA IKOHOMUK, YUCBHHOCTBIO
HACENRHUA, HAMMYURM NPUPOARLIX PECYPCOB, TRAAMUMANH.

KntoyeBbie CNoBa: HaLMoHaNEHAS MPOMLILINEHHOCTb, HANPABAEHNS DAIBITAL,
MAaHs COLMANLHO-3KOHOMUYECKOTO palBnTns

FOR THE ENGINEER T4 WHXXEHEPY



