
COMPETENT OP INION 
M . Gu rba s h l<ov 

THE MARKET NEEDS DOMESTIC LINE OF UNIFIED DRIVE SOLUTIONS 

WITH HIGH LEVEL OF DELIVERY READINESS 

NEWS 

EXHIBITIONS &. CONFEREN CES 
R. Mangu sheva 

EXPOELECTRONICA 2023 INTERNATIONAL ANNIVERSARY 

EXHIBITION - NEW SECTIONS, 

NEW OPPORTUNITIES FOR EXHIBITORS AND VISITORS 

~ Thearticle presentsthe resultsof theExpoElectronica2022 exhibition 

anddiscussesthe planned slgnincant changesin theorganizationof the 
ExpoElectronica2023 exhibition . 

Keywords: exhibition, interregional and international links,cooperation, 
updatedexposition,business program 

ECONOMY + BUSINESS 
N Sh e le pi n 

GLOBALIZATION AND MONOPOLIZATION 

OF MICROELECTRONICS INCURRENT CONDITIONS 

Thearticle considers thecurrent stateof semiconductor productionintheworld , 
trendsand prospects for thedevelopment o[microelectronic technologiesin 

variousregions Theunpreceden ted e[orts of the UnitedStates toreturn the 
leading microelectronicIndustriestoitsterritory and measures tocounteract 

the development o[technologiesinChinaaredescribed .
 
Keywords: globalization,monopolization, contract manufacturingcompanies,
 

[abless companies,business model, microelectronicproduction
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B .Avdon i n , M. M a ku shin 5 .A B,lJ,OHV1H, M . MaKywV1H 

CHIPS ACT AND SOME ASPECTS OF IMPROVING 44 CHIPS ACT ~ HEKOTOPblE ACnEKTbl COBEPWEHCTBOBAH~Sl 

THE US R&.D ECOSYSTEM 

Aspart o]thestruggletomaintainworld dominance, the UnitedStates pays 

great attentiontostimulatingthe development o] the semiconductor industry 

(and,above all. microelectronics) as thebasis[orthe development o[the 

radioelectronic complexbranchesand themodernizationo[ theeconomyas 

awhole atanew technological level. An importantaspect ol thise[[orts is the 

improvement o[ the microelectronics R&D ecosystem 
Keywords: CHIPS Act, NSTC. NAPMP,areaso[ activ ities 

~ MANUFACTURING EQUIPMENT 
AND PROCESS MATERIALS 

I. Petukho v , E . Letunov ich 

BENCH-TOP AUTOMATIC MACHINE FOR GOLD WIRE MOUNTING 

BY BALL-WEDGE METHOD 

The articledescribes the bench-topautomaticmachine [or thermosonicmicro 

weldinggoldwire leadswithadiametero] 175 to50 prn [eaturedan automatic 
system[orthealignment o]working toolwithmulti-level padsand aprecision 

three-axiscoord inatesystem based on servo drives Themachineprovides 

automaticleadsmountingaccordingtothe coordinateso[the interconnection 

pointsprevious lystored inthememory 

Keywords: multichipmodules.2SDarchitecture, interconnectionmounting, 
thermosonicmicro welding,multi-level contact pads,automaticmachine 
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MANUFACTURING TECHNOLOGIES 
A.Vidritsky, V.Lanin 

MICROBOLOMETERS VACUUM PACKAGING 

Thearticle describesthedevelopmentof themicrobolometer packaging 

technology. Packaging is carriedout at high vacuum usingagetter,whi ch 

ensures thatthespecinedvacuumlevel ismaintainedinsidethepackage or 

micromechanical deviceduring theperiodorstorageand operation . 

Keywords: microbolorneters, vacuumpackaging,vacuum-tight package, 

under-packagepressure, preform soldering, getter 

E. Pankrat ova, Sh.Shugaepov, E. Ermolaev, V. Egoshin 
~ THE USE OF PHOTOLITHOGRAPHY FOR THE MANUFACTURE OF METAL 

COMPONENTS AT ZPP JSC 

Thearticle considerstheuseof photolithography at Plant of Semiconductor 

DevicesJSC(ZPP JSC) for themanufacture orvariousmetal components. 

Examplesorprod uctsmanulactuedusingthistechnologyare given. 
Keywords: photolithography, etching, leadframe 

O. Pochta r, A. Pochtar 

STABILITY AND REPRODUCIBILITY EVALUATION 

OF THE TECHNOLOGICAL PROCESS OF METALLIZATION THROUGH 

AREMOVABLE MASK 

Based onstatistical processing of experimental data, thearticlepresents the 
stabilityand reproducibilityevaluationof thetechnological processor two-layer 

metallizationof lithium niobate crystalsthroughametal removablemask by 
electronbeam evaporation 

Keywords: statistical processcontrol, Shewhart con trol charts, process 
stabilityand reproducibility, two-layer crystal metallization,electronbeam 

evaporation 

Cnlt1COK PEKnAMOAATEnELil 
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68 

72 

npO~3BOACTBEHHbIE TEXHOIlOr~~ 

A . B ~AP ~ UK ~~ , B.n aH ~H 

BAKYVMnllOTHASI rEPMm13AU~SI M~KPOEiOIlOMETPOB 

Bcrane Onl-1CaHapa3pa6oTKaTeXH OnOrl-1l-1 repMem3al1l-1 l-1 KopnycoB 

Ml-1Kpo6onoMeTpoB. le pM em3al1l-1~ np0 l-13B OI\l-1 TC~ BBblCOKOM BaKVYMe 

c l-1CnOnb30BaHl-1eM rerrepa,yeMo6ecn e Y l-1 BaeTC~ coXpaHeHl-1e 3a1\aHHO rO 

YPOB H~ BaKVYMa BHVTpl-1 KopnycaMl-1KpOMeXaHl-1yeCKorOnpnoopa BTeyeHl-1e 

cporaXpa H e H l-1 ~ l-1 3KcnnyaTal1l-1l-1 . 
KnlOyeBbleC/lOBa: Ml-1 Kpo6onoM eTpbl, B a K VY M H a ~ repMeTl-1 3al1l-1~, 

BaKVYMnnoTH bl ~ Kopnyc. nOAKopnycHoe l\aBneHl-1e, na~ Ka c n pe¢opM o~ , rerrep 

E. n aHKpaToBa, W. tuvraenos . E. EpMonaeB. B. EroW ~H 

np~MEHEH~E QlOTOIl~TOrPAQl~~ AIlSl ~3roTOBIlEH~SI 

METAIlIl~4ECK~X KOMnIlEKTYIOLl.l~X BAO «snn» 
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O. n 04Tapb, A. n 04Tapb 
OUEHKA CTAEi~llbHOCT~ ~ BocnpO~3BOA~MOCT~ 

TEXHOllor~4EcKoro npOUECCA METAIlIl~3AU~~ 4EPE3 

CBOEiOAHYIO MACKY 

BcraueHa OCHOBeCTam CT l-1Ye CKO~ o6pa6oTKl-1 3Kcnepl-1MeHTanbHblxl\aHHblX 

npencraanena 0l1eHKa CTa6l-1nbHOCTl-1 l-1 BOCnp0l-13 BOI\l-1MOCT l-1 TeXHOnOrl-1 yeCKOrO 
npous« aI\Byxcno~H o~ MeTann l-13al1l-1l-1 Kpl-1CTannOB Hl-106aTa nl-1m~ -epes 
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M ICRO AN D NANOSTRUCTURES Ml1KPO- l1 HAHOCTPYKTYPbl 
A. Nova k, A. Soko lov, V.l<ova lev A. HoBaK,A.CoKonoB, B l<oBaneB 

CHARACTERISTICS OF SILICON CANTILEVERS FOR ATOMIC FORCE 78 XAPAKTEPl.1CH1Kl.1 KPEMHHEBblX KAHTHJlEBEPOB AJlSl ATOMHO­

MICROSCOPY FROM ANGSTREM JSC CHJlOBOCi Ml.1KPOCKOnHl.1 KOMnAHHH AO uAHrCTPEM)) 

The articlepresents the resultsormeasuring the main parametersorsilicon npeACTaBneHbl pe3ynbTaTbi ~3MepeH~~ OCHOBHblX napaMeTpoB K peMH~eBbl x 

cantileversmanuractured byAngstrem JSC, designed [or operation inthe semi­ KaHmneBepoBnpo~3 BoAcTBa AO «AHrCTpeM», npeAHa3HayeHHbiXAn~ pa60Tbi 

con tactand contact modesoratomic forcemicroscopy (AFM), as wel l as AFM BnonyKOHTaKTHOM~ KO HTaKTHOM pe)l(~M aX aTOMHo - c~noBo~ M~ Kpo cKon~~ 

imagesorvarioussamples obtained using these canti levers (ACM),aTaK)I(eACM-~3 0 6pa )l(eH~ ~ pa3n ~YH blX 06pa3 110B, nonyyeHHble np~ 

Keywords: atomic [orremicroscopy, cantilever, needle, console n OM O lJ1~ 3mx KaHT~ ne Be poB . 

KmoLfeBbre cnoaa: aTOMH o -c~nOBa~ M~Kp o cKon~~ , KaHmneBep. ~rn a, 

KOHconb 

~ A. Makhar inet s, L. M ileshko A. MaxapVlHeu" fl . MV1ne wKo 

ELECTROLYTIC ANODIZING OF SILICON, SILICON CARBIDE 88 3J1EKTPOJll.1Tl.14ECKOE AHOAHPOBAHl.1E KPEMHl.1Sl. KAP6HAA 

AND SILICON NITRIDE FOR NANOTECHNOLOGY PURPOSES (REVIEW) HHHTPl.1AA KPEMHHSl AJlSll.lEJlECi HAHOTEXHOJlOrHH (0630P) 

The articlepresents the analysisor technologies [or the rormation ornanometer npeACTaBneH a Ha n ~ 3 Te xH on or~~ ¢OpM~p oB aH~~ HaHoMeTpoBblXaHoAHblX 

anodicoxide nlmsby themethod orelectrolyticanodizationorsilicon, silicon OKC~AHb I X nneHOK(AOn) MeToAoM 3neKTp On~mYe CK oro aHoA ~poBaH~ ~ 

carbide andsiliconnitride Examplesor the use orsuchtechnologies inmicro- KpeM H~~, Kap6~Aa ~ H~Tp~Aa KpeMH ~~ . Il p~ BeAeH bl n p~ Mepbl ~CnOnb30BaH~~ 

and nanoelectronicsaregiven Ta Kl-1XTe XHOnO r l-1~ BM ~ KPO- l-1 H aH 03neKTp OH~Ke . 

Keywords: electrolyticanodizing. anodic oxide nlms. silicon, siliconcarbide, KnlOyeBble cnoaa: 3n eKTp On~mYeCK Oe aHoA ~ pOBaHl-1e , aHoAHbleOKc~AHble 

siliconnitride n ne H K~, K peM H~~, Kap6l-1A KpeMH~~ , H ~ TP~ A KpeMH~ ~ 

ELECTRONIC COMPONENTS 3J1EKTPOHHASI KOMnOHEHTHASI 6A3A 
R.Al ekseev, I. Semeyk in, A.Tsot sor in , P.l<urshev P.Anel<ceeB, 111 . CeMe ~KVl H, A WOU,0PVlH, n.kvp uie e 

LDMOS: THE NEW PRODUCTS BY NIIET JSC 92 LDMOS: HOBbiE PA3PA60TKl.1 AO uHl.1H3T)) 

The article providesInrormation about LDMOS processimprovements np~B OA~TC~ CBe AeH ~ ~ 06 y coBepweHCTB oBaH~~ x TeXHOnOrl-1l-1 LDMOS 

atNIIET JSC, as well as about new microwave transistorsunder development BAO "HV1 V1 3T», aTaK)I(e 0pa3pa6aTblBaeMbixnpeAnp~~Tl-1eM 

by the companywhich arebased onthis technology and designed [or CB I.1-TpaH 3~CTopax, OC HOBaHHblXHaAaHH o~ TeXHOnOrl-1~ ~ npeAHa3HayeHHbiX 
DVB-T / DVB-T2 TV equipment. An~ np~Me HeH~~ BTene B l-1 3 ~OHHO~ annaparvoeCTaHAapTOB DVB-T/ DVB-T2. 

Keywords: microwave transistor, electroniccomponents, LOMOS, KnlOLfeBble cnoea: CBY-TpaH3l-1 CTOp, KOMnOHeH TH a~ 6a3a, Te X Honor~~ 

tran sistor die, DVB-T / DVB-T2 LOMOS, TpaH 3~CTopH b l ~ Kpl-1CTann, CTaHAapTbl DVB-T / DVB-T2 

M. I<orot kov M .I<OPOTKOB 
NEW FROM THINKING ELECTRONIC: KRV SERIES COMBINED 98 HOBHHKA OT THINKING ELECTRONIC: 

OVERVOLTAGE AND OVERCURRENT PROTECTION DEVICES KOM6HHl.1POBAHHbIE YCTPOC1CTBA 3All.ll.1Tbl 

The Taiwanese companyThinking ElectronicIndustrial oITersawiderange OT l.136b1T04HOro HAnpSl>KEHl.1Sll.1 TOKA CEPHl.1 KRV 

orcomponentsrorprotectingcircuits[rom excessive vol tage. current and TafiBaHb cKa~ KOM n a H l-1 ~ Thinking Electronic Industrial npennaraer W~POKYIO 

temperatu re The article discussesthereaturesand advantagesor KRVseries n l-1He~KY KOMnOHeHTOB An~ 3a lJ1 l-1 T bl l1e ne~ OT~ 36blTOY Ho ro Hanp~ )I(eH ~ ~ , 

combinedprotection devices TOKa l-1 TeMnepaTYpbl BcranepaccMoTpeHbl oc06eHHOCTl-1 ~ npe~MY lJ1eCTB a 

Keywords: overvoltage, overcurrent andovertemperatureprotection devices, KOM6l-1 H ~p OBaH H bl x YCT PO~CT B 3a lJ1~T b l cep l-1 ~ KRV 
NTC thermistor, PTC thermistor, metal-oxide varistor (MOV),polymer PTC KnIOLfeBble cnosa: Y CT pO~C TB a Ja lJ1l-1Tbl OT~36b 1 TOYHoro Hanp~ )I(eHl-1~ , 

resettable ruse (PPTC) TOKal-1 TeMnepaTYpbl , NTC-Te pM~CTop , PTC-TepM~CTop, MeT annOOKCl-1AHbl~ 

8ap~CTop (MOV), non~MepH bl~ ca M080cCTa H a Bn ~ 8 a lO lJ1 ~ ~C ~ npeAoxpaH~Ten b 

cnOn O)l(~ TenbHblM TeMnepaTYpHblM K03¢¢l-1 11l-1eHTOM(PPTC) 

HAY4HbiE cnEu,VlAnbHocn1 , no KOTOPblM Vl3AAHlo1E BXOAVlT BnEPE4EHb BAK: 

2.2 1	 BaK YYMHa~ '" nna3MeHHaH 3neKT pOH",'<a 2.28 MeT oAb l '" np"i6 0pblKoHTponH 
"i A",arHO CT"iI("i MaTep",a no s, "i 3Aen "'M, Sel1\eCTS '" np "i pOAHo(;i 

2.2.2 3neKT pOHHaH KOMn OH eHTHa~ 6a3a M"'K pO- '" HaHo3ne KTpo H"'K"'. cpen u 
KsaH TOSblXYCTPO(;iCTs 

2.2 .10 MeT pO nOr"i ~ '" Merpon or"iye CKOe o 6ec ney eH"ie 
2.2 .4 n p ",60pbl '" MerOAbl "' 3MepeH"'~ 

2 .2 .11 V1H <jlopMaL\"'OHHO-"i3M ep"iren uHble 
2 2.S n p ",60p bl HaS",raL\"''''	 '" ynpasn ~ lo l1\ "i e C"iCTeMbl 

2.2 .6 O nT",y eCK",e '" o n r "' Ko-3n eKTpo HHble np ",6o pbl '" KOMnn eKCbl 2.2.1 2	 np"i 60pb l. C"iCTeMbl '" "i 3Ae n",~ MeA"' L\"iHCKOrO Ha3Ha y eH"i~ 
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D . Sad ekov 

OVERVIEW OF SIT PRODUCTS 

The Chinese company SiliconInternet olIhinqsTechnology (SIT) specializes in 

theproduction or interracechips rorautomotive andindustrial applications. 
Thearticleprovidesanoverview or themain ca tegories andserieso]products 

manufactured by SIT. their keyapplications 

Keywords: interfacechips, transceiver,CAN! CAN FD, LIN , RS-232, 

RS-422 ! RS-485,diode protecti on devices 

MICROWAVE ELECTRONICS 
1<' Djurin sky 

~ HISTORY OF RF CONNECTORS. GENERAL PURPOSE CONNECTORS 

Part 2 

Themaindirectionsinthedevelopment o[ radiorrequencyconnectors 

areadvancement tohigher[requenrvrange, miniaturization, reliability 

improvement,anchacement orthemainpara meters Thearticleconsiders 
the [ollowingmm-bandconnectors 24 mm (50GHzlimiting frequency), 

185mm (65 GHz), 10mm (llO GHz), 135mm(90GHz), 0.8mm (l45GHz) 

Keywords: mm-band connectors,mobileand ce llu lar connectors 

V. 1<ochema sov, A. Sa f i n , S . Ding e s 

ANTENNA SWITCHES 

Part6 
Thearticleconsiders theantennaswitches In[ormationis providedonthe 

[eaturesand cha racteristicsorvarious typesorsuchdevicesproducedby 

anumber or manuiartu rers 
Keywords: antenna switch, [requerxvrange,power 

PEAAKlJ,Lo10HHblli1 COBET: 5 5a6a ~H , KJ 50 PVl COB. n , BepHVlI<. 

B. BVlwHeBcl<VlVI , C. raMKpen Vl A3e, KJ. ryn ~ eB , r . l(paCHVlI(OB, M . KpVlTeHI<O. 

n . l(yl.\bKO, B fl yKVl 4eB, A . nep esepse e. c.n op THOVI. A . CVlrOB, B. WaXH OB, 

B. urna«, A. S1 Ky HVl H 

Lo13AATEI1b Lo1 Y4PEALo1TEflb - PLo1lJ, «T EX HO C<lJ EPAll 

rEHEPAl1bHbl1i1 ALo1PEKTOP: O . Ka3aHl.\eBa 

rl1ABHb11i1 PEAAKTOP: A . CVl r OB 

3AMECTLo1TEI1b rl1ABHOrO PEAAKTOPA: KJ. I(OBane BC I< Vl VI 

BblnYCKAIOLl\Lo1Ii1 PEAAKTOP : KJ. CVlTAVIKOBa 

PEAAKTOPbl PA3AEI10B: B. E)KOB. H. EnViceeB, iIl . I( OI<OpeBa. 
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102	 Oli30P11 POAYKl\101 101 KOMIlAHIo1Io1 SIT 

K~Ta~ cKaR KO M naH ~H Silicon In ternet orThings Technology(S IT) 

cn eu~an ~ 3~ pye m Ha n pO~ 3 B0,l1CTBe ~ HTep¢e~ c H b lx M~Kpo cxeM MR 
aBTO M06 ~nb H blx ~ npoMblwneHHblxnp~ MeHeH ~ ~ Bcrane npe,l1CTaBneH 0630P 

OCHOBHblX KaTerop ~~ ~ cep~~ npO,l1yKToB, BblnycKaeMblxKOMn a H ~e~ SIT, ~x 

KfllOyeBble c¢epbl np~ MeHe H ~H. 

IVUOyeBble cnoaa: ~ HTep ¢e~cH b l e M ~ Kpo cxeM bl. T pa H c~Bep , CAN! CANFD. 

LIN, RS-232, RS-4n! RS-485, ,I1~O,l1Hble YCTpO~CTBa 3a~~ Tbl 

CB4-3J1EKTPOH&o1KA 
1 <./J,)I(Y PillHC l<iIl~ 

112	 Io1CTOPIo1H PAAlo104ACTOTHbiX COEAIo1HIo1TEllB1. COEAIo1HIo1TElllo1 

osunro IlPIo1MEHEHIo1H 

Yam 2 
OC H O B Hb I M ~ Han pa BneH~ HM~ pa3 B ~T~ H pa,n~ OYaCTOTH b I X COe ,l1 ~ H ~ Tene ~ 

RBnHIOTCR : np0,l1B~ )j(eH~ e B06naCTb oonee BbI COK~ X yaCTOT, M~H~aTlO p~ 3a U~ R , 

nOB bl w eH ~e Ha ,l1e)j( H OCT ~ , YI1YY WeH~e OCHOBHblX napauerpos 
Pa ccMaTp~ BalOTcR COe,l1 ~ H~Ten ~ MM-,I1~ana 30H a : 24 mm(npe,l1el1bHaRyaCTOTa 

50I IU),185mm(65IIU),10mm(llO IIU), USmm(90 IIlU,08mm (l45 IIlU 
KmOyeBble cnosa: COe,l1 ~ H ~ Tel1~ MM -,I1 ~ an a30H a , COe,l1 ~ H ~Tel1 ~ ,I1I1R 

M06~ l1 bHO ~ ~ COTOBO ~ CBR3~ 

B. J<o4eMacoB, A. C a ¢ iIl H, C. /J, iI1 HreC 

120 AHTEHHblE IlEPEKll104ATElllo1 

Yam 6 
PaccMoTpeHbl aHTeHHbie n epeKfl IOY aTel1~ . n p~ Be,l1 eHa ~H¢opM aU~ H 06
 
oc06eHHomx ~ xa paKTe p~ CT Vi Kax pa311~YH b 1 X T~nO B TaK~X YCTPO ~ CTB ,
 

BblnycKae Mblx pH,I10M np O~ 3 B o,l1~T el1 e~
 

KmOyeBble cnoaa: aH TeH Hbl~ nepeKfllOy aTel1b, ,I1 ~ a na 30H yaCTOT, MO~ H OCT b
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M OC I< Ba, vnKpacuo np one r apo ca n 16. CTp.2 
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INFORMATION 
AND TELECOMMUNICATION SYSTE MS 

E. Sta rovo itov, E. Skiba 

NAVIGATION INTHE CITY BY STATIONARY RADIO SOURCES 134 

The articleevaluatesthe possibilitiesof detectingradiosources withconstant 
coordinatesinthe cityby aradioscannerdevelopedby NIIMA Progress JSC and 

designedfornavigatingunmannedvehicles in theabsenceof informationfrom 
othersensors 

Keywords: CONSUL system, local navigation system, radio scanner 

RELIABILITY AND VALIDATION 
E. She khovtsova 

TESTPRIBORJSC TEST CENTER: HOW TO GUARANTEE RELIABILITY 140 

Oneof thekeydirectionsofdevelopmentofTESTPRI BORJSC istheexpansion
 
of the workscarriedout atthe test center.Theartic le presentsthecompany's
 

capabilitiesin termsofcertiDcation, Qual iDcation, acceptance,periodic and
 
other typesof tests
 

Keywords: test laboratory, EMClaboratory,certfication, QualiDcation,
 
acceptance,periodic tests
 

TEST AND MEASUREMENT 
E. Epifantsev 

ALGORITHM fOR INTRODUCING COMPENSATION COEffiCIENTS 144 

AT OUT-Of-ROUND GAGE 

Intheprocess of preparing theout-of-roundgage foroperation, it is 
necessary tocalibrate it,which consists in levelingthetableandintroducing 

acompensation pressurecoerncient 
Keywords: out-of-roundgage, devicecentering,methodof installingweights 

1<' Epifantsev 

INVESTIGATION OF THE OPERATION ALGORITHM 150 

OfTHE OUT-Of-ROUND GAGE CENTERING SYSTEM 

The analysisofcorrelationsin the compensation system of theout-of-round 
gage(Spearman correlationanalysis)was carried out,correlation graphs were 

constructedthat renect thedependencesof the centeringvalue,compensation 
coefficientsonthemassofweights intheout-of-roundgage software module 

Keywords: Spearman correlationanalysis, centering,alignment, correlation 
graphs 

FOR ENGINEERS 142 

~H<I>OPMAU.~OHHbIE 

~ TEllEKOMMYH~KAU.~OHHbIE C~CTEMbl 

E. Cr ap o aouros. E CKl-1 6a 

HAB~rAl.\~Sl BroPOAE 110 CTAL\~OHAPHbIM ~CT04H~KAM 

PAA~0~3JlY4EH~Sl 

Oll eH ~B a IOTc~ B03MO>KHOCm 06H a pY>KeH ~ ~ Bre pone ~CTOYH~KO B 

PJA ~ 0~3 nyYeH ~ ~ cnOCTO~HHbIM~ KooPA~ HaTaM~ paA~ocKaHepoM , 

pa3pa6aTblBaeMbiMAO «HltlV1 MA«[lporpecc» ~ npeAHa3HayeHHbiMM~ 

Ha B ~ rall~ ~ 6ecn~noTH bl x rpaumopruux cpeACTB np ~ OTCyTCTB~ ~ ~H ep opMa ll ~ ~ 

OTA Py r~x AaTY~ KOB 

KnIO'leBble cnoaa: C ~CTe Ma «KOHcyn», n O K anbH a~ C~ CTeMa H aB~ r all~~, 

PJA ~ ocKaHe p 

HAAE>KHOCTb ~ ~CnbITAH~SI 

E. WeXOBl...\OBa 

~CnbITATEJlbHbl~ L\EHTP AO "TECTIlP~60P»: KAK rAPAHT~POBATb 

HAAE>KHOCTb 
OAHO l-l3Ba>KHbIXHanpaBn eH l-l ~ pa 3Bl-l Tl-l ~ AO «TECTIlPltl GOP» - paC W ~peH l-le
 

Bl-lAOBnpOBOAl-lMbIXpa60TBl-lcnblTaTenbHOMueurpe. Bcrane npeACTaBneHbl
 
B03 MO>KHOCTl-l KO MnaHl-l l-l ByaCTl-l n p O B eA eHl-l~ CepTl-l epl-lKalll-lOHHblX,
 
KBanl-lepl-lKalll-lOHHbIX,npl-leMO-CAaTOYHbIX, nep l-lOAl-lyeCKl-lX l-l APyrl-lxBl-lAOB
 
l-l C nbITa H l-l~
 

KnlO'leBble cnoea: l-lCnbI TaTenb Ha~ naooparopas,naooparopu»
 
3MC, CepTl-lep l-l Ka lll-lOHHble,KBanl-lepl-lKalll-lOHHble,npl-leMO-CAaTOYHble,
 
nepl-l OAl-lyeCKl-le l-l CnbIT aHl-l~
 

KOHTPOllb ~ ~3MEPEH~SI 

E. Enw j)aHl...\eB 

AJlroP~TM BBEAEH~Sl KOMnEHCAL\~OHHbIX K03<!l<!l~l.\~EHTOB 

BKPyrJlOMEPE 

BnpoueccenOArOTOBKl-l KpyrnoMepa Kpa60TeHeo6xOAl-lMaera Kanl-l6pOBKa, 
3a Kn IOYaIOUja~c~ BBblpaBH l-lBaHl-ll-l crenal-l BBeAeH l-l l-l KOMneHCalll-lOHHOra 
K03epep l-l 1.\ l-leHTa A aBneHl-l~ 

KnIO'leBble cnosa: KpyrnoMep, lleHTpl-lpOBaHl-lenp l-l6opa, MeTOAl-lKa 

YCTa HOBKl-l rpy30B 

1<' Enwj)a Hl...\eB 

~CCJlEAOBAH~E AJlroP~TMA <!lYHKl.\~OH~POBAH~Sl C~CTEMbl 

L\EHTP~POBAH~Sl KPyrJlOMEPA 

IlpoBeAeHaHanl-l3 KOp pen~l.\ l-l OH H b IX cB~3e~ BCl-lCTeMe KOMneHCal.\l-l l-l 
KpyrnoMepa(KoppeM ll l-l O H Hb l ~ aHan l-l3 Cnl-lpMeHa),rocrpoeuu 
KOp p en~l.\ l-l OH Hb l e rpaepbl ,orpaxaouae 3aBl-lCl-l MOCTl-l Bnporpa MMHoMMOAyne 
KpyrnoMepa 3HaYe H l-l ~ l.\eHTp l-l pOBaH l-l ~ , KOM neHCal.\l-lOHHbIX K03epep l-l 1.\ l-leHTOB OT 
MaCCbl npl-l rpY30B. 
KnIO'leBble cnoaa: KO p pen~ l.\ l-lO H Hbl~ aHanl-l3 Cnl-lpMeHa, l.\eHTpl-lpOBaH l-le, 
BblpaBHl-lBaHl-le, KOppen ~l.\ l-lOH Hble rpaepbl 

~H>KEHEPY 


