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~ ~.I	 I. Voznesensky Vl . B03HeceHcI< Vl t:1 
" 2,45 GHz MICROWAVE PLASMA: EFFECTIVE ClEANING 58 CB4-nJlA3MA 2,45 rr~: 311llllEKH1BHASI 041J\CTKA 3A30POB 

OF GAPS f)l FLIP-CHIP PACKAGES BEFORE UNDERFILLING BFliP-CHIP-TEXHOJlOn1S1X nEPEA 3AJll1BK0l1 AHAEPIIl11J10M 
Theart icle discussesa method for cleaning flip-chip packagesusing Bcran-e pa C CMaTp~ BaeT Ci1 MeTOA O LJ ~CT I< ~ flip-chip-I<OMnoHeHToB 

microwave plasma and describes specialized microwave plasma c np~MeH eH~eM CBY-nna3Mbl , a TaIOKe onncuaaer cs 

processingequipment A comparat iveanalysisof thi smethod cnel..\~an~ 3~pOB aHH oe obopvnoaaaae AM M~KpoBonH oB ow 

and convent ional approaches is provided, highlight ing nna3MeHHow o6 pa 6o Tl< ~. npoBeAeH cpa BH ~ Tenb H b l W aHan~ 3 

its effectiveness in cleaning narrow gaps AaHHoro MeTOAa VI TpaA~ l..\ ~ OH H b I X nOAxOAoB, OTMeLJeHa ero 

Keywords: fluxes, underfill. fl ip-chip technology, 3¢¢el<T~BH OCT b npa O LJ ~CTK e Y3KVl X3a30poB. 

microwave plasma, microwave plasma cleaning K/l104eBble cnosa: ¢mocbl, aHAep¢~n , Te XH O n O r~i1 flip-chip, 

technology CBY-nna3Ma , TeXH OnOr~i1 M~ KpoBonHoBow nna3MeHHOW O LJ ~ CT I< ~ 

MANUFACTURING TECHNOLOGIES npO~3BOACTBEHHbIE TEXH0J10r~~ 

V Lelyaev B.Jl eflSl eB 
METHODS OF GENTLE PROCESSING 66 METOAbIIllAASlIllEl1 06PA60TKl1 TBEPAblX 

OF HARD AND SENSITIVE MATERIALS 11 4YBCTBl1TEJlbHbiX MATEPl1AJlOB 
A key challenge in advancing microelectronic technologies isfinding Ba>KH OW 3aAaLJ ewc OBepweHCTBOBaH~i1 M~ Kp0 3n el<TpOHHbIX 

reliableand gent le methodsfor processing materialssuch TeX Hono r ~ w i1 Bni1eTC i1 n O~ CK HaAe)KHbIX ~ ll.\aAi1ll.\~X MeT OAOB 

as SiC and CaN.Thearticleexamines the main methods o6pa6oT I< ~ TaK~ X MaTep~ anoB , «a« SiC~ CaN. Bcr ar se 

for processing semiconductor materials, including scribing, disc paccuorpeuu OCHOBHble MeToAbl oopaoonoi nonvoposonaak oeux 

cutt ing and laser beam cutt ing. M aT ep~an oB , BTOM LJ~ cne cKpa w 6 ~ po BaH ~ e, A~c l<oBai1 peaxa. 

Keywords: wi de-bandgap semiconductors, scribing, disc cut t ing, peaxa na3epHbiM nY4oM. 

laserbeam cutt ing, water jet guided laser cutti ng K/l104eBble cnosa: W~PO I<0 30HHble nonvnposonunk«. 

c l<pa w 6 ~ poBa H ~e , A~CKOBa i1 peska. pe3Ka na3epHbiMnyLJOM , 

peaxa BOAoHanpaBneHHblMnasepou 

Yu Chernysheva, E. Ermolaev, V Egoshin, fa . YepHblweBa, E. EpMOfla eB, B. ErOW VlH , 
Sh. Shugaepov, R. Akhm et galiev W. ulvraenoe. P Ax uerran uee 

ZPP JSCS SCIENTIFIC AND TECHNOlOGICAL 72 HAY4HO-TEXHOJlOr114ECKl1l1 nOAXOA AO «snn» 
APPROACH TO FILLING VIAS K3AnOJlHEHl11O nEPEXOAHblX OTBEPCTlo1l1 

WITH METALLIZATION PASTE METAJlJl113Al\110HH0l1 nACTOl1 
The article examinesZPP JSCsadvanced approach to solving Bcran-e paccvarp neaercs nepcneKTVl BHblWnonxon AO «3nn" 

the problem of high-quality fi lling of small-diameter vias 1< peure -uuonpo6neMbi l<aLJeCTBeHHoro 3anOnHeH~i1 nepexon-rux 

in ICmetal-ceramic packages.Thisapproach involves oTBepCT ~W ManoroAViaMeTpa BMI<I< Ani1 VIC, 3a l<n IO LJ a lO ll.\ ~ W C i1 

the useof metallization pasteswith a high content offinely Bwnonb30BaHVIVI MeTann~ 3al..\VlOHHbIX nacr c BbI COI<~ M 

dispersed solid phase metal powder. cOAep )l<aH ~e M Menl<OA~cnepcHo w TBepAow ¢a3bl 

Keywords: metal-ceramic packages, vias, metallization pastes, M eT an n~ LJ eC I<o ro nopounca . 

finely dispersed solid phase	 K/l104eBble cnoaa: MeTann o l< e pa M ~ LJ e c l < ~ e «opnvca. 
nepexonuue oT BepCTVli1 , MeTannVl 3al..\~OHHble nacru , 

Menl<o/..\ Vl cnepcHail tsepnas oaaa 

HAY4HbiE cnEUlilAflbHOCTlil, no KOTOPblM lil3AAHlilE BXOAlilT B nEPE4EHb BAK: 

2.2.1 BaKYYM Ha51 V1 nlla 3MeH Ha51 3IleKTpO HV1Ka 2.2.8 M e To A bl V1 np V1 60pbl KOHTpOIl51 V1 A V1arHO CTV1 KV1 M aT e pV1alloB , 

2.2.2 3Il eKTp OHHa 51 KOMnOHe HTHa 51 6a3a MV1Kp O- V1 HaH03Il e KTpOHV1KV1, V13AellV1~, se uiecr a V1 n pV1p oAH O~ c p e n u 

KBa H T O B ~X Y C T PO~ C T B 2.2.10 M eT pOIlOr V151 V1 MeTpoll orV14e c KOe obecne-reuae 

2.2.4 n p V1 6 0 p bl V1 M e TOAbl V1 3M e peHV151 2.2 .11 VlH <po pMa l..\V1 0HHO-V1 3M epV1Tell bH b le 

2.2 .5 npV160 p bl Ha BV1ral..\V1 V1	 V1 vnpaansuoume CV1 CTe M bl 

2.2.6 OnTV14ecKV1e V1 onTV1KO- 3Il el<TpOHHble npV160pbl V1 KOMnll eK Cbl 2.2.12 n p V1 6 o p bl , CV1C Te M bl V1 V1 3A e llV151 MeA V1I..\ V1 HCKOro Ha 3 Ha4eH V151 --3A,4 3J1EKTPOHIIIKA HA YKA IT E X H OIlOr l-111 16l-1 3H EC	 N21 (0 02S3) 2026 
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.~ .	 S l<ruglov, O I<ryutchenko, A Mannanov, V Shevelev 
• "	 TECHNOLOGICAL FEATURES 

~ OF REED SWITCH MANUFACTURING
" 

Theart icle presents the results of research aimedat improving the 

performance parametersof reed switches.Technological methods 

for manufacturing reed switches havebeen developedbased 

on creating a microrelief on the surfaceof contact parts th rough 

control led etching in acids. 

Keywords: reed switches, contact parts, annealing, sinterability, 

microrelief, etching 

DESIGN SOLUTIONS 

M. Solomat in 
BERGQUIST SIL PAD THERMAL CONDUCTIVE MATERIALS: 

FEATURES AND BENEFITS 
The Bergquist brand's product rangeincludesseveral 

dozen materials, including thermally conductive pads, gels, thermal 

greaseand adhesives. Thearti cleprovidesan overview 

of oneof the most popular lines- SILPAD thermally conductive 

insulators- aswell asother Bergquist heat dissipation materials, 

their key featuresand applications. 

Keywords: thermally conductive materials, thermal grease, 

thermal pads, fiberglass,polyimide film, graphite fi ller, 

polyester fiber 

G. Ivanov, A	 Rozvadovsky, 1< . Stepanova 
METHODS FOR REDUCING THE LEVEl OF ElECTROMAGNETIC 

RADIATION FROM INFORMATION DISPLAY DEVICES 
CONNECTED TO SATElLITE NAVIGATION EQUIPMENT 

Theart icleexamines methodsfor reducing electromagnetic radiat ion 

levelsgeneratedby auxiliary equipment connected to satellit e 

navigat ion systems, specifically media panelsand LED displays. 

The effect ivenessof variousfilter designsand polyester shielding 

fi lm isassessed . 

Keywords: satellite navigat ion equipment. media panel. LED display, 

EMI fi lter, shielding polyester film 

C. Kpvrnos: O. I<p fOT'-I eH I<O, A MaHHaHoB, B. lll esenee 
74	 TEXHOJlOrW'IECK~E OCOIiEHHOCT~ 

~3roTOBJlEH~S1 rEPKOHOB 
npVlBeAeHbl pe3YflbTaTbi V1CcfleAoBaHVlfi , nanpasneuuux 

Ha YflYYW eHVle 3Kcnflya Ta U Vl o H H ~xna paMeTpOBrep KOHO B . 

Pa3pa6oTaHbi rexaonora-recxne npVleMbl Vl 3roTOBfleHVI >l repxouos. 
OCHOBaHHble Ha C03AaH VI VI MVll<pOpeflbecjJa Ha nOBepXHOCT VI 

I<OHTaKT-AeTaflefi3a c-iervnpaanaeuo ro rpaaneuus BKVlCflOTax. 

KnlOyeSble cnosa: repkoau . KOHTaKT-AeTaflVl, OT>I<Vl r , cnexaev ocrs . 

MVl l<pOpeflbecjJ. TpaBfleHVl e 

KOHCTPYKTOPCK~EPEWEH~~ 

M. COflOMan -1H 
80	 TEnJlOnpOBOASllll~E MATEP~AJlbl BERGQUIST SIL PAD: 

OCOIiEHHOCT~ ~ nPE~MYlllECTBA 

B HOMeHKflaTYPY npoAyl<UVl VI , BblnycKaeMofi nOA6peHAoM
 

Bergquist , BXOAVI Tueoconuco AeC>lTI<OBHaViM eHoBaH Vlfi
 

MaTepVl afloB, BTOM YVlCfle rennonpoaonsumenpoxnanxn. refl Vl .
 

repwonacru. knen Bcrarse npencta sneu 0630P OAHOfi Vl 3caMblX
 

nonvnspaux flVlH eeK - rennonposonsumx Vl 30fl>lTOPOB SILPAD,
 

a Ta K~<e APyr Vl x MaTepVlafloBAfl>l OTBOAa renna Mapl<VI Bergquist,
 

VlX l<fl lOyeBble oco6eHH oCT VI VI o6flaCT VI npVlMeHeH VI>l .
 

KnlOyeSble cnoua: rennonpoaonsume MaTepVlaflbl, repuonacru,
 

repuonposnankn. CTel<flOBOflOI<HO, nOfl Vl Vl MVl AHa>l nneuka.
 

rpacjJ VlTOB blfi uanor nur rens. nOflVl 3cjJ Vlp Hoe BOflOI<HO
 

r. ~ BaHo B ,A . P03 BaAOBC I< ~~, I<CTenaHOBa 
86	 cnocosu CH~)f(EH~S1 YPOBHSl3JlEKTPOMArH~THbIX 

~3JlY4EH~l1 OTYCTPOl1CTB OTOIiPA>KEH~S1 ~H<IlOPMALl~~, 

nOAKJl104AEMbiX KAnnAPATYPE cnYTH~KOBOl1 HAB~rALl~~ 

Bcrar se paccvorpenu cnocoou CH VI>KeH VI >l ypoBHefi 

3fleKTpOMarHVl THblXVl 3flyyeHVl fi . C03AaBaeMbiX ecnovorarensuu v 

o6opYAoBa HVleM, nOAI<fl lOyaeMblM1< annaparvpe cnyTHVl I<OBOfi 

HaBVI rauVlVI , a VlMeHHO MeAVIanaHeflblO VI CBeTOA VlOAHblMraono. 

n poseneua oueHI<a 3cjJcjJe KT Vl BHOCT VI npVlMeHeHVI >l cjJ VlflbTpOB 

pa3flVlY HbiX KOH CTPYI<UVlfi VI 31<paHVl pYlOlllefi nOfl Vl 3CTepHofi nfleHI<VI . 

KnlOyeSble cnosa: annaparvpa cnyTHVl I<OBOfi HaBVI rauVlVI , 

MeAVIa naHeflb, CB eTOAVI OAHoe raono, cjJVlflbTP 3fleI<TpOMarHVl THbiX 

novex.31<paHVlpYlOllla>l noruocrepaas nfleHI<a 

cm1COK PEKIlAMOAATEIlELil 

5e30naCHOCTbT31< 105 

I flo6afl MVl Kp03flel<TpOH Vl I<a 71 

I flo6afl Vl H>I<Vl HVlpVl Hr 3->l 06flo>I< I<a 

.o.Vln oflb 1->l oonoxka , 17 

.o.poHTex 65 

30flOTOfi wap BKfl efiKa 

snn. r . Vl owl<ap-Ofla 79 

VlHH o.o.pafiB 25 

l<neBep TeXHO 5 
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KyflOH 
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: l. TEST AND MEASUREMENT KOHTPOJ1b ~ ~3MEPEH~SI~ 
" A Smirnov A CMV1pHOB 

PRoBLEMS OF ENSURING ACCURATE MEASUREMENTS 92 npOliJlEMbl OliEcnEYEH~S1 TOYHOCT~ ~3MEPEH~l1 

OF RADIOTECHNICAL VALUES BYTHE EXAMPLE PAA~OTEXH~YECK~X BEJl~Y~H HA np~MEPE ~CnbITAH~l1 

OF ELECTROMAGNETIC COMPATIBILITY TESTING HA 3JlEKTPOMArH~THYIO COBMECT~MOCTb 

PART1 4ACTb1 
Theart icleanalyzes the complianceof the standardized met rological Bcrars e nposeneu aHanVl3 COOTBeTCTBVl51 HopMVlpyeMblx 

characteristicsof radiotechnical measurement instrument s MeTpOnOrVl '1eCK VlX xapaicrepncru«cpeACTB paAVlOTeXH VI '1eCK Vl X 

w ith the regulated requirementsof measurement tasks for accuracy Vl 3Me p eHVI~ pernaMeHTVlpyeMblMTpe6oBaHVl 51 M Vl 3MepVl Ten bHbiX 

indicatorsusing EM Ctesti ng asan example. An approach is 3aAa'1 no nOI<a3aTen51MTO'1HOCTVI Ha npVlMepe VlcnbITa H VI ~ Ha 3MC. 

proposed that enablesthe reliabledetermination npennaraer cs nOAxOA, I<O TOPbl~ naer B03 MO>I<HOCTbAOCTOBepHO 

of the characteristics of measuring transducers. ortpenensn, xapaicrepncrakn Vl 3MepVlTenbHbiXnoeocpasoearenen. 

Keywords: electro magnetic compatibility testing, metrological KnlO"leBble cnoaa: Vl cnblTaHVl51 Ha 3neI<TpOMarHVlTHYlO 

support , measurements of radio engineering quantities,calibrat ion CO BMeCT Vl MOCTb, MeTpOnOr Vl'1eCI<oe ooecne-ie-ure. Vl 3MepeHVl 51 

paAVlOTeXHVI '1eCKVlXBenVl'1 V1 H, KanVl6poBKa 

N. Firsanov H cDV1pca HoB 
PRESSURE SENSORS. SIMULATION 102 AATY~K~ AABJlEH~S1 . MOAEJl~POBAH~E BblXOAHOro 

OF OUTPUT SIGNAL DURING OPERATION C~rHAJlA np~ 3KcnJlYATAI...l~~ 

Thearticle proposes an improvement to current methods npeAno>KeH sapuaar CO BepweHCTBOBaHVl51 A e ~CTB Y IOll\Vl X 

for determining verification intervalsusing pressuresensorsasan MeTOAOB onpeneneans VlHTepBanOBMe>KAYnoaepxavu 

example.Thisapproach involvesan in-depth study of theprocesses Ha npVlMepeAaT'1 VI I<OB AaBneHVl 51 , 3al<nlO '1a lO ll\ VI ~C 51 

that leadto changesin metrological characterist icsduring operat ion Byrny6neHHoMVlccneAO BaHVIVI npOl\eCCOB, npVl BOA51 ll\ Vl X 

Keywords: pressure sensor, verificat ion interval, 1< Vl 3MeHeHVl IO MeTpOn OrVl'1eCI<Vl Xxapaxrepncrn« npu 31<cnnyaTal\ Vl VI. 

physical model, regression analysis KmO"leBble cnosa : AaT'1 V1K AaBneH Vl 51 , VlHTepBan Me>KAY nOBepKa MVI , 

<p Vl 3V1 '1ec l<a51 MOAenb, p er p e c cVl oHHbl~ aHanVl3 ITEe' 

R Markovich P Map I<OBV14 
NEW AKIP DC POWER SUPPLIES 108 HOBbiE ~CTOYH~K~ n~TAH~S1 nOCToSlHHOroTOKAAK~n 

Thearticle presentsan overview of power suppliesfrom PriST JSc. npencrasneu 0630PnOCTaBn51 eMbiXl<oM n aHVl e~ AO"np Vl CT» 

whose product range expanded significantly in 2025. New devices Vl CTO'1H Vl I<OB nVlTaHVl 51 , HOMeHI<naTypa KOTOpblXcvurecrseaao 

are systematizedwith a focuson the most interest ing series pacurnpnnacs B2025 rOAY. CVlCTeMaT Vl 3V1pO BaHbi HOBbie npVl60pbl I..Keywords: power supplies two-quadrant, high-voltage, VI aKl\eHTVl pOBaHOBHVlMaHVle Ha HaVl60nee Vl HTepecHblX cepuax. J' : 
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MICROWAVE ELECTRONICS; ~. 

"	 S Van 
METHODOlO(;Y FOR DESIGNING TRANSDUCING DEVICES FOR 

MONITORING POLARIZATION CHARACTERISTICS 
FOR MICROWAVE GUIDING 

SYSTEMS 
Theart icle presentsa design methodology for transducer elements 

basedon cascaded stripline structures for monitoring 

theelectric field vector in microwaveguiding systems The proposed 

rneth odoloqv allowsfor the device integration into the transmission 

path without structural modifications.Theapproach'seffectiveness 

has beenvalidated in non-destructive testi ng and soil moistu re 

monito ring applicat ions. 

Keywords : microwave guiding systems, design 

methodology, genetic algorithm, rnuln-objective optimization, 

non-destructive testing 

O. Basov, S Van 
MATHEMATICAL MODEL OF TRANSFORMATION 

OF THE POlARIZATION VECTOR OF AN ElECTROMAGNETIC 
WAVE INCASCADED STRIPlINE STRUCTURES 

A mathemat ical model of transformation of the polarization vector 
of an elect romagnetic wave in cascaded stripline structures has been 

developed. Its computat ional efficiencyis127 tim es higher than that 

of numericalmethods used for calculating a 7-layer st ructure.The 

model is intendedfor the designof precision microwave polarizat ion 

devices.
 

Keywords : polarizat ion,Jonesmatrix, cascaded stripline structures,
 

microwave, mathemat ical model, anisot ropy
 

CB14 -3J1EKTPOH~KA 

C 51 H 

112	 METOA~KA npOEKT~POBAH~SI nPEOliPA30BATEJlbHbiX 
YCTPO~CTB KOHTPOJlSl nOJlSlP~3AU~OHHbIX 

XAPAKTEP~CT~K AJISI HAnPABJlSlIOI1.\~X C~CTEM 

CB~-A~AnA30HA 

npeAllm<eHa MeTOAiIlKa npoexraposauaa npeofipasoaarensaux 

31leMeHTOB Ha OCHOBe l<aCKaAHbIX nOIlOCKOBblX crpvxrvp AIli1 

KOHTpOIl i1 aekr opa3llenpillyecl<oro nons BCBY-HanpaBIli1IOll\ iIlX 

cucreuax. MeToAiIll<a coecne-uiaaer illHTerpallill10 YCTpot:1 CTBa 

Bnpeoopasoaar ensaua r pakr 6e3ero I<OH CT PYI<TiIlBHbIX iIl3MeHeHiIl t:1 . 

3¢¢eKTiIlBHoCTb nOAXOAa n OA TB e p~ <AeHa anpo6allillet:1 Bsana-iax 

uepaapvuraiouiero KOHTpOIli1 illMOHiIlTopillHra Blla>I<HOCTiIl nOYB , 

K/l104eBble C/lOBa: CBY-HanpaBIli1IOll\iIle CillCTeMbl, MeTOAiIll<a 

npoeKTiIlpOBaHiIli1 ,reHeTiIlyeCKiIlt:1allropillTM ,MHOrOl<pillTepillallbHai1 

OnTiIlMiIl3all illi1, Hepa3pywalOll\ iIlt:1 I<OHTPOll b 

O. 6acoB, C 51 H 

116	 MATEMAT~~ECKASI MOAEJlb npEOIiPA30BAH~SI 

BEKTOPA nOJlSlP~3AU~~ 3J1EKTPOMArH~THO~ BOJlHbl 
BKACKAAHblX nOJlOCKOBblX CTPYKTYPAX 
Paspatiorana MaTeMaTiIl yeC Kai1 MOAell bnpeotipaaoaa-ras sekropa 

noni1 pillsallill ill31leKTpOMarHiIlTHot:1 BOIlHbl Bl<aCI<aAHbIX nOIlOCI<OBblX 

cr pvkrvpax. BblYiIlCll illTellbHai1 3¢¢el<TiIl BHOCTb I<OTOpO t:1 B127 pas 

ssuue 3¢¢eI<TiIlB HOCTiIl YiIlCll eHHblX MeTOAOB npu pac-iere 7-CIl 0t:1H0t:1 

crpvk rvpu. MOAellb npeAHa3HayeHa AIli1 npoekru posaann 

npellill3i1l0HHbiXnOIl i1 pill3all illOHHblXYCTPOt:1CTBCBY -AiIla na30Ha 

K/l104eBble C/lOBa: nonspnsauas. MaTpilllla ,l],>I<OHCa, l<acl<aAH ble 

nOIlOCI<OBble crpvxrvpu. CB Y, MaTeMaTiIl yeCl<ai1 MOAellb, 

aHiIl30TpOnilli1 
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CAD/CAE 

A Strogonov 
FEATURES OF THE IMPLEMENTATION OF APIPELINED RISC-V 

PROCESSOR CORE ON THE FPGA BASIS 
Thearticle discusses the design featuresof a s-stage pipelined 

RISC-Vprocessor core in Altera Quartus Prime Standard Edit ion CAD 

for subsequent implementat ion on the CycloneV seriesFPGAbasis. 

Keywords: RI SC-V architecture, ModelSim Altera. pipeline 

processor, codesynthesis. hardware description language 

ECONOMY + BUSINESS 

M Maku sh in 

3D IC: MARKET GROWTH FORECASTS 
AND TECHNOLOGICAL CHAllENGES 

PART 1 
Estimatesfor 3DICsalesin 2024 range 

from $12 to $20 billion.3D ICs are the result of the heterogeneous 

(in terms of funct ionality and design standards) integrat ion 

of various elements Thearticle assesses thegeographic structure 

of theglobal3DICmarket and provides salesforecasts th rough 2033 

Keywords: 3D IC,market. sales. geographic structu re of theglobal 

3D ICmarket . forecasts 
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ClIICTEMblnpOEKTlIIPOBAHlII~ 

A CTpOIO HOB 

122	 OCOIiEHHOa~ PEAJI~3AI..\~~ KOHBE£1EPHOro 
npOI..\ECCOPHOro S1APA RISC-V BIiA3~CE nJl~c 

B crarse paCCMaTpI1Ba IOTC51 oco6eHHoCT I1 pa3pa60TKI1 

5-CTaAI1i1i Horo l<oHBeiliepHolO npoueccopuoro 51Apa RISC-V 

BCAn PAltera Quartus Prime Standard Edit ion AJl51 nocneaylO l11eili 

peanl13a1.111V1 B6a3 V1ce nfl ll1 Ccepl1 l1 CycloneV. 

Km04eBbie CIlOBa: apxnrexrvpa RI SC-V. ModelSimAltera. 

l<oHBeiliepHblili npoueccop, Cl1HTe3 KOAa,513blK OnI1CaH I151 

annaparvpu 

3KOHOMlIIKA + 61113HEC 

M Mal<ywVlH 

128	 3D ~C: nroraosa POCTA PblHKA 
~ TEXHOJlOr~4ECK~E npOIiJlEMbl 
YACTbl 
0 1.1eHKI1 nponax 3D II1C B2024 roay l<one6nIOTc51 

OT12 AO20 MnpAaonn. 3D II1C 51BJl51IOTC 51 pesvnsra ro v rereporeuuon 

(no epYH I<1.1V1OHanbHoCTI1 V1 npoeKTHblMHopMaM)I1 HTerpa1.11111 

pa3nW-IHblX 3neMeHTOB. Bcr ar se01.1eHI1BaeTC51 reorpaep l1 yeC Ka51 

cr pvxrvpa MV1poBoro pblHKa 3D II1C V1 npV1BoA51TC51 nporuosu 

nponax AO 2033 rona. 

KIl104eBbie CIlOBa: 3D1I1C, PbIHOK. nponaxa. reorpaepl1yeCl<a 51 

crpvxrvpa Ml1pOBOrO pblH Ka 3D 1I1 C, nporuosu 
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