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PART2 
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3-5 of t he conference. The speakersdiscussed the development 

and operatio n of microwaveamplifiers for various purposes, 

multif unctional microwavedevicesand solid-state elect ronics 

products as partsof microwave radioengineering complexes. 
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Keywords: engineering personnel, refresher course !I 

II 
E Petro v a 

HOW TECH COMPANIES CAN HELP 
UNIVERSITIES TRAIN ENGINEERS 

'I 
I The art icle discusses forms Of cooperat ion between business 

I	 and t he higher educa t ion syst em in t he field of train ing specialists for 
I	 

t he electron ics indust ry 

Keywords: trai ning of engineers, tra ining prog rams , 

inte rnsh ips, specialized schoo ls, engi neering 

championsh ips 
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3a cone pxa s wepeKllaMH blx MaTeplo1alloB peAaKlj lo1 11 OTBeTCTBe HHOCTIo1 

He Hecer . 

M BOp OTliIil lilH, C (j) eoeplililOS , 0 (j)o MliI'-IeSa , E. SlHOS 

148	 lI>OPMl1POBAHl1E HOBOro nOKOJlEHl1S1 
l1H>KEHEPOB BTYJlbCKOl1l1H>KEHEPHOl1 WKOJlE ­
PEWEHl1E KAAPOBblX np06J1EM AJISI nPEAnplo1S1Tlo1l7I 
060POHHo-npOMbIWJlEHHOro KOMnJlEKCA 
nVl Ul TYflbcl<a51 II1H>KeH epHa51 urxona «Vl HTefl fle l<Tyafl bHble 

060poHHbie CIl1 CTeMbP>TvnfY C03AaHa BpaMKax ¢eAepafl bHoro 

npoekra «uepenosue II1 H~(eHep Hble unconu» c l\eflblO nOArOT OBKII1 

BblcoKOKBafl ll1 ¢ II1 l\lI1pOBaHHblx II1H>KeHepoB Afl 51 o n 1<. B cran-e 
paCC MaTpIl1 BaIOTC >1 II1HHOBal\1I1 0HHble 06p a30BaTefl bHbie nporpav uu 

npennaraevu e Bruuu TYfl i Y. 

Kll104eBbiecnosa : n Vl W, 1I0):jrOTOBI<a «anpos Afl >1 060pOHHO­

" poMblwfleHHolO «ov nnekca. 6al<aflaBpll1 aT, Marll1CTpaTypa, 

KOMaHAHo-lipoeKTHblL1 110AXOA 

,lJ, Py6atli 

152	 Y4EHl1E - CBET 11 np116blJlb, A HEY4EHl1E - TbMA 11 nOTEPlo1 
06cY>KAaIOTc51 axrvansuue eoripoc u 06e cne'-leHII1>1 II1H >KeHepHbIMII1 

KaApaMlI1 l1peAnpll151 TII1 L13fle l<TpOHH0 L1 orpacnu 111 nYTII1 peWeHII151 

IIp06fleMbi HeXBaTl<1I1 KBaflll1¢II1l\lI1pOBaHHblx cneuaanucroa. 
«oropue npennaraer KOM lla HII151 «COfl Il1AYC». 

Kll104eBbie cnoaa : II1H ~(eH epHble KaApbl, KypCbllloBblw eHII1 51 

KBaflll1¢II1 Kal\ 1I1111 

E. neTposa 

156	 KAK TEXHOJlOr114ECKl1E KOMnAHl1l1 
MOrYl nOMOllb BY3AM BnOAroTOBKE l1H>KEHEPOB 
B crarse 06cY>KAaIOTC>1 ¢OPMbl COTpYAHII1 '-1eCTBa 61113Heca 

111 CIl1 CTeMbl sucuiero 06pa30 BaHII151 B06fl aCTII1 nOArOTOBI( 1I1 

cneunanacroe Afl 51 3fle KTpOHH0L1 orparnu. 
Kll104eBbie cncaa: nOAIOTOBKa II1H>KeHepoB, y'-le6Hble nporp auuu , 

CTa>K lI1 pOBK II1 , cnel\lI1aflll1 3l11 pOBaHHble WKOflbl, II1H>KeHepHble 

'-IeM1I1I10HaTbl 
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TEST AND MEASUREMENT KOHTPOJlb l-1 l-13MEPEHl-1S1 
M . \<alashnikova M . l<anawHVlI<oBa ~ ( THE INFLUENCE OF ENVIRONMENTAL FACTORS 164 Bm"SlH~E <1lAKTOPOB CPEAbl HAPAAOHOOnACHOCTb 

~ 

ON THE RADON HAZARD OF THE TERRITORY TEPP~TOP~~ CAHKT-nETEPIiYPrA 
'8 + 7 916 1 OF ST. PETERSBURG Bcran-e paccMaTpWBaeTGl BnWAH V1 e cjJa l<TOpOBcpenu 

The artic le discusses the influence of environmenta l facto rs i-a COAep)l<aHV1e panoua BB03Ayxe )1< V1 nbIXnO Mell1e H V1 ~, G KI-1Ta~: 
on the radon level in the air of residential premises,and also analyzes a raiose aHanw3V1pyeTcA paAV1allV1oH Ha A06CTaHoBKa 

the radiat ion condit ions in St. Petersburg.The dynamics BcaHI<T-neTep6ypre. II1 ccneAyeTcAAW HaMV1Ka BKnaAa CC1>EPA 
of the contr ibution of various sourcesof ionizing radiati on pa3nwm blx WCT04HV1 KOB V10H V1 3V1pYIOll1erO V13n Y4eHwAB06ll1YIO 

to the total radiat ion doseof the populatio n of St. Petersburg A03Y 06ny4eHV1A HaceneHV1 ACa- ucr-Fl et epbvora Ha OCHOBe .:\'>, 
~~ nOCTa\\=­is studied based on statist ical data for 2015-2022. CTaTV1 CT V1 4eCl<V1 XAaHHblX sa 2015-2022 ronu. 
A'>.

Keywords: radon, background radiati on, sourcesof ionizing KlHO'leBble cnosa: panes. paAV1allw o H Hbl ~ cjJOH, V1CT04HV1 KV1 ~~ nOCTa
\'=" 

radiation , specific effectiveactivity of radionuclldes WOHV1 3V1 pYIO ll1ero V1 3nY4eHV1 A, YAenbHaA3cjJ cjJ el<T V1 BHaAal<TW BH OCTb A,>" A113a~~\'-:;' 
paAV1 oHYI<n V1AOB A'>. 

~~ Pa3pa
\'=" 

~>.INFORMATION l-1H<I>OPMALJ.l-10HHbIE ~~ Paspa 
AND TELECOMMUNICATION SYSTEMS l-1 TEJlEKOMMYHl-1KALJ.l-10HHbIE Cl-1CTEMbl 

\'=" 

A'>. 
~~ npOI1:E Sta rovoytov, Z. I<ondrashov, V. Ignatenko ECTa p oBo ~ TOB , 3 KOHA paWO B, B ~ rHaTe H KO \'=" 

A'>.THE INFLUENCE OF DIRECT SOLAR ILLUMINATION 168 BJl~SlH~E npSlMO~ COJlHE4HO~ 3ACBHK~ HA3D FLASH ~~ npO~II \'=" 

ON 3D FLASH LADAR SENSORS FOR HIGHLY LADAR AAT4~K~ AJlSl BbICOKOABTOMAT~3~POBAHHbIX A'>. 
~~ npOI1

ii i AUTOMATED VEHiClES TPAHcnOPTHblX CPEACTB \'=" 

I 
The artic le assessesthe influ ence of direct solar illumi natio n n poBeAeHa cue-nca BnV1A HWAnpAMo~ con He4 H O~ 3aCBeTKV1 e\'=" ODMJ 

[I on LLSphotodetec to rs based on 3D Flash Ladar technology w hich ua ooronerexropu JlJlC Ha 6a3e 3DFlash Ladar TeXHonorV1V1 , 

w ill allow determining the performance of sensors under direct solar 4TOn03BonV1 Tonpenennrs paoorocnocooaocr eAaT4V1 I<oBBvcnoansx . TE)
II
 illuminatio n, the required dynamic range and also estimat ing npA Mo~ con He 4 Ho~ 3aCBeTK V1, H e 06 xoAV1 M b l ~ AV1Ha M V14 eCl< w ~ IN~
 

their t hreshold sensit ivity. AV1ana30H , a r aioceoueunn, V1X noporosvo 4ysCT BV1TenbHoCTb. 

'\ Keywords: phorodetecto rs. sensit ivity, KlHO'leBble cnosa: oo roneresropu , 4YBCT BwTenbHoCTb , conHe4HaA 

solar illuminat ion, spectral density, solar energy flux 3aCBeTI<a, cnel<TpanbHaA nnOTHOCTb, nOTOI< con He 4 Ho ~ 3Hepr V1 w I: )(
INDUSTRIAL ELECTRONICS npOMblWJlEHHASI 3JlEKTPOHl-1KA 
AND EMBEDDED SYSTEMS l-1 BCTPAl-1BAEMbIE Cl-1CTEMbl 

A Golubkov, S Melyukov, A Fomi chev A i OJly6KOB, C MeJlIOI<oB , A. cDO MVl yeB 
FLIGHT CONTROLLERS FOR MUlTI-ROTOR UNMANNED 174 nOJlHHblE KOHTPOJlJlEPbl AJlSl 6Ecn~JlOTHbIX 51 

AERIAL VEHiClES JlETATEJlbHblX AnnAPATOB MYJlbT~POTOPHOro KJlACCA 
The artic le considers the creation of flight contr ollers based PaccMoTpeHoC03AaHV1e noner uux «osrponnepoa Ha 6a3e 

on open source software for mult i-rotor unmanned aerial orkputo ro nporpaMMH oro 06ecne4eHV1A AJlA 6ecnV1nOT HblX 

vehicles(UAVs) that meet reliability requirementsand provide nerarensu ux annaparos (5nJlA) MynbTV1poTopH oro «nacca, 

III a hiqh deqree oUlexibili tv OTBe4alOll1V1X Tpe60Ba HwAM HaAe)KHOCT V1 V1 06ecne4V1BalO ll1V1X 

Keywords: UAV, flight cont roller, software BblCOKYIO crene- u, r V1 61<0CT V1 

KlHO'leBble cnosa : SnJlA, n o ne THbl~ xourpon nep, ~~ II\lGl\lallAIIA\4.Cle. Cl6e.me.'-\e.\4.VIe. 
.:f-'­~\ I Ij;!§ 
-,~ 
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ELECTROMECHANICAL COMPONENTS 
D. Averichev 

~ 
" BliTZMOTOR: EFFICIENT SOLUTIONS FOR UAVs 180 

Theart icle reviews the modern solut ionsfor unmanned 

aerial vehiclesof various purposes of the BLiTZMotor brand, 

including propeller engines, engine controllers, fl ight cont rollers 

and other sys tems 

Keywords: BLiTZMotor, unmannedaerial vehicle, propeller moto r, 

motor cont roller, fl ight controller, propeller, Hall sensor 

S Galinovich 
HIGHLY RELIABLE CONNECTORS OF THE RP1S SERIES - 182 

PRODUCTS FROM «ZAVOD ATlANT)) JSC 
«Zavod At lant: JSC, a developer and manufacturer Of electrical 

connectors, o((ers (or useand supply connectors or tne RPf5 

series. Thequalityand reliability of the manufactured productsare 

guaranteed by proven technology and a certified quality control 
II system for products 

Keywords: connectors, interfaces, signal connecto rs,combined 
1:1 

connectors 

V. Shalomanov, D Bakanin, E. Shadrunov 
COMPARATIVE ANALYSIS OF THE CHARACTERISTICS 186 

OF THE HIGH-SPEED CONNECTOR MULTIGIG RT2 (USA) AND 
THE DOMESTIC ANALOGUE PRODUCED BY RADIANT-EK JSC'I 

I Theart icle discusses the resultsof measuring the insertio n
 
II
 lossand data transfer rate of a new domestic modular high-speed 
I 

connector in comparison with a foreign analogue 

Mult igig RT2manufactured byTEConnectivity (USA) 

Keywords: high speed connector, insert ion loss, 

frequency response, impedance, data rate 

'11,I 

I CAD/CAE 
AV Strogonov, 1< . Gopenko, A.I. Strogonov 

i 
I VTR 8.1.0 CAD TOOlS FOR EXPLORING 192 

NEW FPGA ARCHITECTURES 

II 
Theart iclediscusses theopen sourceVTR(Verilog-to-Rout ing) 

CAD toolsversion 8.10 , developed by the internat ional scienti fic 

community to exploreadvanced nano-design FPGA architectures 

and CAD algorit hms such as logic synthesis, packaging, 

placement, and routing. 

Keywords: software tools,VTR 8.1.0 CAD, FPGA, 

Yosys synthesizer, logic synthesis, placement, routi ng 

I 

3J1EKTPOMEXAHL-1YECKL-1E KOMnOHEHTbl 
,lJ, . Aeepn-res 
BliTZMOTOR: 3<1><I>EKH1BHbiE PEWEH~S! AilS! 6nllA 
Bcrar se paccwar paeaiorcn coapeue uuue peweHHil 

Anil 6ec n HnoT H ~ x neTaT enbH ~xa n n a pa ToBpa3n H Y HOrO 

Ha3HayeH Hil Mapl<H BLITZ Motor, BTO MYH Cne BH HTOBble
 

ABHraTenH, «os r ponnepu ABHraTenew, nonersue
 

«oarponnepu Hnpvrue cHCTe Mbl.
 

KmoyeBble (IlOBa : BLi TZMotor, 6ecnHnoTH blwneTaTenbHblM
 

annapar . BHHTOBOW AB HraTenb, «o-rrponnep ABHraTenil , noneTHblM
 

1<0HTpOnnep, nponennep,AaTYHI<XOnna
 

C. ianV1HOB V1 LJ 
BbICOKOHAAE>KHbIE COEA~H~TEIl~ CEP~~ rrns­

npOAYKI.\~S! AO «3ABOA ATIlAHT))
 
AO«3aBoA ATnaHT)) , pa3pa60TYHI< Hnponssonarem , 3neKTpHY eCK~X
 

coeAHHHTenelii, npennaraer 1< npHMeHeHHIO HnOCTa Sl<aM 

COe/1V1 HHTen Vice p VlVl PnJS (a yeCTBOVI Ha/1e>KH oCTb Bblnycl<aeMOM 

npoAYI<l.\HHrapaur upver cs orpaoora auoa TexHonorHew VI 

cepTVI¢Hl.\HpOBaHHow cHCTeMOWI<OHTpOnil «a-recraa npoAYI<l.\HH. 

Kmo'leBble (IlOBa: coeAHH Vl TenVl , VlHTep¢ ewcbl, CHrHanbHble 

pa3beMbl , KOM6V1H Vl poBaHH ble pa3beMbi 

B. WanOMaHoB, ,lJ, . 5al<aHV1 H,:3 WaAPyHoB 
CPABH~TEllbHbl~ AHAIl~3 XAPAKTEP~CT~K
 

BblCOKOCKOPOCTHOro COEA~H~TEIlS!
 

MUlTIGIG RT2 (CWA) ~ OTEYECTBEHHOro AHAIlOrA
 
npO~3BOACTBAAO «PAA~AHT-3K))
 

Bcrarse 06cy>KAalOTCil pesvm.rar u H3MepeHHil BHOCVlMblX nor eps 

VI CI<OPOCTH nepena-u-AaHHblX uoeoro ore-recr eeunoro MOAynbHoro 

BblCOI<O CI<opoCTHorocoeAVl HVl Tenil BcpaBHeHVI VI c 3apy6e>KHblM 

auanorov Multigig RT2 npoH3BoACT BaTEConnect ivity (CWA) 

Kmo'leBble (IlOBa : BbICOI<OCI<0POCT HOWcoeAHH1Henb, BHOCHMble 

norepu. - acrorxas xapaicrepncnuca. VlM neAa HC, CI<0POCTb 

nepeAayVi AaHHblX 

CL-1CTEMblnpOEKTL-1POBAHL-1~ 

A B.CTporoHoB, 1< . io ne HKo ,A ~ .CTporoHo B 

npOrPAMMHblE ~HCTPYMEHTbl CAnp VTR 8.1.0 
AilS! ~CCIlEAOBAH~S! HOBbIXAPX~TEKTYP nnuc 
Bcrarse paccvorpeau nporpawuaue HHcTpyM eHTbl CAn pVTR 

(Verilog-to-Routing) BepcHH8.1.0COTl<pblTblMHCXOAHblMI<oAOM , 

paspaoorauuu e Me>KAyH apoAHbIM HaYYHblM C006Ll.\eCTBOMAnil 

HccneAOBaHHil nepcnexr nsaux apXVlTel<TYP nJlVlC 

no HaHOnpOel<THblM HopMaMHanropar vo a CAn p, Ta l< HX I<al< 

nOrHyeCl<VlW CVl HTe3,vnakoeka, pa3MeLl.\eHHe, TpaCCHpOBl<a . 

KmO'leBble (IlOBa: nporpauvu ue Vl HCT pyM eH Tbl , CAnp VTR8 10 , 

nnuc.cHHTe3aTopYosys, norVlyeCl<Vlw CVl HTe3 , P1-1: 
pa3MeLl.\eHHe, rpaccaposka 

P e 3 V1CT( 

Henp oB 

6e3Bb1B 

PAIOC." 
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DISPLAY DEVICES CPEACTBA OT06PA>KEHL-1S1 L-1H<I>OPMALI,L-1L-1I[ 
A Pavlen ko A na BneHI<O 

~ DISPLAY PRODUCTS 200 A~CnIlE~HMI npOAYKl.l~S! KOMnAH~~ 
I '. 

OFUJ LIGHT TECHNOlOGIES UJ lIGHTTECHNOLOGIES 
Taiwanese company UJ Light Technologiesoffersawide range Tai1 Ba HbC l<ai1 I<OMnaHVli1 UJ Light Technologiesnpeanaraer 

of innovative display solutionsfor the modern electronicsmarket. wVlp0I<Vli1 cnekrp VlHHOBaLjVl OHH blX ,QVl cnnei1Hblx peweHVli1 

The products featu res the high imagequality, brightnessand ,Qni1 cospeuenuoro pu-nca 3nel<TpOHVlI<VI . np0,QYI<LjVli1 ornn -r aerca 
I, cont rast, wideviewing anglesand reliable operat ion in various BbIC OI<Vl MVl I<ayeCTBOM Vl 306pa>l<eHVlil , spkocruo VlI<OHTpaCTHoCTblO, 

operat ing conditi ons. WVl POI<Vl MVI yrnaM VI 0630pa VI Ha,Qe)l<H oi1 pa60TO i1 Bpa3nVl YHbiX 

Keywo rds: TFT displays, diagonalsfrom 3.5 to 10 .1 inches, vrnosnsx 3KcnnyaTaLj Vl Vl .I 
I character and graphic displays, KnlOyeBbl e cnosa: TFT-,Q VlcnneVl, ,QVlarOH anVi OT3,5,Qo 10,1 ,Q 1Oi1MOB, 

OLEO displays CVl MBonbHbie VI rpacjJ Vl Yecl< Vl e ,Q VlcnneVl , OLE D-,QVlcnneVi 

DIGITAL MANUFACTURING L1,L-1<1>POBOEnp0L-13BOACTBO 
s. Rodnov, E. Kuznetsova C. POAHOB, E Ky3HeuoBa 

SUCCESSFUL COMPLETION OF lCERP ADOPTION. 208 ycnEWHOE 3ABEPWEH~E BHEAPEH~S!lC:ERP . 

STRATEGIC RESULTS AND ECONOMIC EFFICIENCY CTPATErW~ECK~E ~TOr~ ~ 3KOHOM~4ECKAS! 

FOR CONTRACT MANUFACTURING 3<1><I>EKT~BHOCTb AilS! KOHTPAKTHOro npO~3BOACTBA 

Theart icle discusses the resultsof the1CERP adopt ion project at Bcran-e 06cy)l<,QaIOTCi1 uror« peannsaun« npoekra BH e,QpeHVl ilII 
11 1 MicroEMTech nologies, shows how much the implementat ion cost lC ERPBI<O MnaH VI VI «MVlKp03M Texuonorua».nOKa3aHO, CKonbKO 

I and what results were achieved, and offers recommendationson CTOVino euenpe-ure VI KaKVlXpesvner aroevnanocs ,QOCTVlYb ,I 

1 I how to minimize risksand costs. npe,QnO>l<eHbl pel<OMeH,QaLjVl VI , l<aKMO>I<HOMVlHVlMVl 3V1 pOBaTb 

Keywords : lC:ERP system, adoption budget, PVlCI<VI VI sarparu. 

Agile methodology, operational efficiency, KnlOy e Bble cncsa : CVlCTeMa lCERP, 61O,Q>KeT BH e,QpeHVl il , 

II change of cont ractor Aqile-uetononorun . onepauno- u-an 3cjJcjJel<TVlBHOCTb, 

CMeHa nO,Qpil,QYVl I<a 

I i 
II 
I 

L113AATEJ1bCTBO AO «PLIILJ, «TEXHOC<J>EPA» 

«3 n EKT PO H lttKA: «HA HO lttHA YCTPltt51 » «CTA H KOltt HCTPYM EHT» 
HaYKa.TeXHonor~R. 5~3Hec» HaY4Ho-TexH Vl 4 eCl< VI ~ xvpuan, noc BH UjeHH bl ~ o rpacnesoa HaY4 Ho-TexH Vl4ecKVI ~ ~<yp H an ,
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CLIMATE EFFECTS AND THEIR IMPACT 212 
ON PRINTED CIRCUIT BOARDS 

Thearticle considersvarioustypesof climate effectsand the impact 

theyhaveon printed circuit boards. Information on different types 

of moisture protection coat ings is provided . 
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moisture protection coati ng 

A. Roslyakov 
HOW TO IMPROVE THE PRODUCTIVITY 214 

OF AN AUTOMATED SYSTEM FOR MONITORING 
HARNESS INSULATION 

Thearticlediscussesmethodsfor testing the dielect ric strength 

of harness insu lationandwaysto improvethe efficiencyof an
 

automated test system.
 

Keywords: dielect ricstrength of harness insulation, combinatorial
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UNIQUE RUSSIAN SOLUTIONS FOR AUTOMATION 220 

OFTHE HARNESS PRODUCTION FACILITY 
UNDER THE LEDER CD 

"Protech" LLCisimplementing a project to modernizeand automate 

harnessproduction facility Thearticle discusses solut ions 

forcomplexwireprocessing that allow to accelerate the production 

process, minimizeerrorsand increase process repeatability 
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TECHNOLOGIES FOR APPLYING SHiElDING MATERIALS 224 
TO ENSURE EMC OF COMPONENTS INMICROASSEMBLIES 

Thearticlediscussesthe technologiesfor applying
 

shielding materialsto components of microassemblies by spraying
 

(includingat an angle) using sprayheads.
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FOR ENGINEERS 

HAAE>KHOCTb ~ ~CnbITAH~~ 

n.MOV1CeeB 
KJll.1MAH14ECKl1E B03AE~CTBl1S1l1l1X BlIl1S1Hl1E 
HA nE4ATHbiE Y311bl 
PaccMOTpeHbl pa3flVlYHbie BVlAblKflVlMaTVly eCKVlX B03AetllCTBVltII 

VI BflVli1HVl e, «oropoeOHVI OI<a3bIBaIOTHa ne- an- ue y3flbl, 

a TaK)I<e npnseneua VlHcjJopMal..\Vli1 0 pasuux runax anarosaumruux 
nOKpblTVl tII 

KnlO4eBbie cnosa : KflVlMaTVlyecl<Vle B03AetllCTBVli1 , 

neyaTHbltll vsen . snarosauorruce noxpurue 

A. POCfHl l<OB 
KAK nosuorrs np0113BOAl1TEllbHOCTb 
ABTOMAT11311POBAHHO~ Cl1CTEMbl npl1 KOHTPOIIE 
1130llSlLtl1l1 >KrYTOB 
B cran-e paccuorpeuu MeTOAbl npoeepka AVl3flel<TpVlyeCl<Otll 

npOYHOCTVI Vl 30fli1 LIVI VI )1<,yTOB VI nYTVI nOBbIWeHVli13cjJcjJeI<TVlBHOCTVI 

aBTOMaTVl3 V1pOBaHH Otli cVl CTeMbl l<OHTPOfl i1 . 

KnlO4eBbie cnosa: AVl3flel<TpVlyeCl<ai1 npOYHOCTb Vl30fli1 l..\ VI VI )1<,yTOB, 

I<OM6V1HaTOpHbltll MeTOA, aBTOMaTVl3V1pOBaHHai1 cncreva KOHTpOfli1 

TEXHOnOr~YECKOE050PYAOBAH~E 

~ MATEP~Anbl 

io KOBanb 
YHl1KAllbHblE POCCl1~CKl1E PEWEHl'lS1 
AIISI ABTOMAT113ALtl1l1 >KrYTOBoro LtEXA 
nOA 1I11TEPHYIO KA 
000 «Ilporex»peanasver npce«r no MOAepHVl 3al..\ VI VI 

VI aBTOMaTVl3al..\VIVI )K,yTOBO,O npOVl3BOACTBa . Bcrar se 
paccuarpnsaiorca peW eHVli1 Afli1 I<OMnflel<cH Otli o6pa6oTI< VI 

npOBOAa, «oropue n03BOfli1IOT YCl<OpVlTb npoueccnpOVl 3BOACTBa, 

MVlHVlMVl3V1pOBaTbOWVl61< VI, noeuorrs nOBTOpi1eMOCTb npouecca 

KnlO4eBbie cnosa: ~<'YTOBbltlll..\eX, flVlHVli1KOMnflel<cHO tli o6pa6oTI<VI 

npOBOAa, aBTO MaTVlyecl<ai1 paootanxa npOBOAa 

M~KPOMOAYn~ ~ M~KP05nOK~ 

;J, . Cvxauos 

TEXHOIIOrl1l1 HAHECEHl'lS1 3KPAHl1PYIO~l1X MATEPl1A110B 
AIISI 06EcnE4EHl1S13MC KOMnOHEHTOB BMl1KPOC60PKAX 
PaccMOTpeHbl TeXHOflO, VI VI HaHeCeHVli1 3KpaHVlpylOll(VlXMaTepVlaflOB 

Hd I<OMn OHeHTbl MVlKpoc6opOI<nocpeACTBOM pacnblfleHVli1 

(B TOM YVicne nOA Hal<flOHoM) c npVlMeHeHVleM cnpeeaux ronoso«. 

KnlO4eBbie cnosa: MVl Kpoc6opKa , KO MnoHeHT, 3KpaHVl pylO ll(Vl tII 

MaTepVlafl 

~H>KEHEPY 
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