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AHHOTaIlI/Iﬂ. B crarbe npenJiaraeTcs aﬂbTepHaTHBHbIﬁ IyTb pelleHHs HEKOTOPbIX HpO6.HeM HUMIIOPTOHE3aBUCUMOCTHU B obJsiacTu pa-
JMO03/IeKTPOHHOH anmnapartypbl B KocMH4ecKo# otpaciu. [Ipensaraemoe peleHre OCHOBAHO HA CHCTE@MHOM IOXOME MPH PaCCMOTPEHHHU
HOMEHKJIATY Pbl SHCKTPOHHOIZ KOMIIOHEHTHOH 0asbl He KaK CaMOCTOSITEJbHBIX KOMIIOHEHTOB, a KaK 3JIEMEHTOB CHUCTEMbl BEPXHEro
YPOBHs. [TokasaHa sKoHOMHYeCKast ¥ TexXHUUecKas 6€CHepCHeKTI/IBHOCTb KOIMUPOBAHUSA HJIU q)yHKU,I/IOHa.HbHOFO BOCIpOU3BeAEHUA Na-
’Ke JIOKAJIbHOTO MOJAMHOXKeCTBa 3apy0exKHOH 3JeKTPOHHOH KOMIOHEHTHOH 6asbl. [l/s pasuo3JeKTPOHHOH anmapaTypbl aBHaLHOHHOI'O
M KOCMHUYECKOT0 Ha3HaueHusi He TpebyeTcs PEKOPAHBIX TEXHOJOTHYECKHX MapaMeTpPOB 3JEKTPOHHOHW KOMIOHeHTHOH 6asbl. OpHako
HeO6XO,ZLI/IMa yHI/ICpI/IKaLLI/IH W CTaOUJIBHOCTb TEXHOJOIHYEeCKHX IpoueccoB AJid obecrieyeHHst BBICOKOM Hane>XHOCTH HSE,eJ’lHﬁ. Takxe
TpeyeTcsl NPeeMCTBEHHOCTb M YHH(HKALMSA B 4acTH MHTep(eHCcOB MPOBOAHBIX JMHHUH CBSI3H, NATYMKOB, NaTUHKO-Npeobpasylolleit
anrnapartypbl 1 aJlFOpI/ITMI/ILIECKOI‘/JI 0asbl. HpI/l 3TOM BJIMAHHE MACCHhI, I‘a6apI/ITOB, HOTpe@)’lHeMOI;I MOIIHOCTH M HAIOE>XHOCTH Ha3BaAHHBIX
ychOﬁCTB Ha rnapamMeTpbl 60pTOBbIX CUCTEM HENpPEepbIBHO BO3pacTaerT. YyeT 3THX 0COOEHHOCTEH MO3BOJISIeT 000CHOBAHHO npenrnoJo-

2KHUTb yCIieX He B 6yKBaJIbHOM UMIIOPTO3aMelleHH, a B obecrieyeHU U UMIIOPTOHE3aBUCUMOCTH, KOTOpAasA AOCTUraeTCsas Ha HU3AEJHUAX,
UMEIOUIUX MaKCHMaJbHOE BJAHUAHHE Ha MapaMeTpbl CUCTEM BEPXHEro YpPOBHA.
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Abstract. The paper offers an alternative way for solving some issues of import independence in the field of radio electronic
equipment in the space industry. The offered solution is based on the system approach when considering the range of the electronic
component base (ECB) not as independent components, but the elements of a higher level system. Moreover, the article shows
that coping or functional reproducing even the local subset of foreign ECB is economically and technically unpromising. The radio
electronic equipment for aerospace purposes does not need outstanding technological parameters of ECB. Although, unification
and stability of technological processes are required to provide a high reliability of the products. In addition, succession and
unification of the interfaces of wire lines, sensors, sensor-converting equipment, and algorithmic base is needed. Under such
conditions, the influence of weight, dimensions, power consumption, and reliability of the above-mentioned devices on the parameters
of the onboard system is constantly growing. Consideration of these design features makes it possible to have a well-grounded
confidence in the success not in literal import substitution, but in providing import independence, which is achieved using the items
with the maximum influence on the parameters of the upper level systems.
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CoO6biTHS nocseiHUX JieT U oco6eHHo 2014 r. mos-
BOJISIIOT CHEJAaThb BBHIBOA: /51 KOCMHYECKOH OTpaciu
U HMHBIX CTpaTerdueckux oTrpaciseil cTpaHbl npobJema
UMIIOPTOHE3aBUCHMOCTH SIBJISIETCS HE SKOHOMHUECKOH,
He HayuyHO-TeXHHWYeCKOH, a mosuTHdeckod. MHTepechl
B3aWMOBBITOIHOTO OH3HECA WTHOPUPYIOTCS 3apyOex-
HBIMM TIOCTaBIIMKAMH TPH KOJeOaHUAX MOJUTHUECKO-
ro kypca. [lomutuuecku 06yCca0BJIEHHBIM HEPEIKO CTa-
HOBHUTCSI COTPYIHUUECTBO He TOJIbKO B BOEHHOH cepe,
HO U B 00/1aCTH BBICOKMX TEXHOJIOTMH, KOCMOCa, MHK-
PO3JIEKTPOHHUKH, WH(HOPMALIMOHHBIX TEXHOJIOTHH.

Takasi mosmuTH4eckasi 06yCJ0BIEHHOCTb TPOTHBO-
pEuHBO CoueTaeTcs ¢ TeHAeHLHeH r100annu3auuu, npu-
yeMm paxke CIHIA, kak abCOMIOTHBIM TEXHOJOTHUECKUH
Jufep B 00JaCTH 3JEKTPOHHOU KOMIIOHEHTHOH Oa-
3ol (DKDB), y»ke He MOryT cosfaBaTb W MPOHU3BOIHMTH
BCe KOMIIOHEHTHl W Jydlle BcexX. Hampumep, aunepom
M3TOTOBJIEHHS CBETOM3/YUAIOLUIUX CTPYKTYp SIBJISETCS
TaiiBanb [l], numepoM MHKpPO3JEKTPOMEXaHHUECKHX
cucreM (MOMC) u npubopoB — eBporeiickas (rocy-
IapCTBEHHO-YACTHAsE UTaJbsHCKO-(ppaHIly3ckas) hup-
ma STMicroelectronic [2].

OO6BeKTHBHOE COCTOSIHHE TeXHOJIOrMYecKoi 6asbl
U KOHKYpPeHTOCIocoOHOCTh oTedyecTBeHHOH Kb 1 pa-
IM03JeKTPpOHHOH amnmnapaTypbl (PDA) He mosBossier
B HacTosilllee BpeMsi FOBOPUTb O TMPSIMOM HMIIOPTO-
3aMellleHUH B CpedHecpouHoi nepcrnekTue. [Tlostomy
CMelMaNUCThl ClpaBelIuBo yTBepxkaaoT [1, c. 154],
yTo uMMopro3ameliueHrne DKDB B OykBajsbpHOM MOHU-
MaHUM (pa3paboTKa M TMPOHU3BOACTBO MPSIMBIX HJIH
(PYyHKLHOHAJBHBIX OTEUECTBEHHBIX aHAJIOTOB HMIIOp-
tupyemoii DKB) HeBo3MOkHO W Hempuemsemo. bo-
Jiee TOTO, MOMBITKH yTHATbCS 32 MUPOBBIMH JIUIEPAMH
OKDB nyTem KomupoBaHMs yiKe CYIIECTBYIOIIUX MHK-
pOCXeM TapaHTHPYIOT TOJNBKO OTCYTCTBHE KOHKYypeH-
TOCIOCOGHOCTH U TEXHHYECKOe OTCTaBaHHe MperpHs-
THH KOCMHUYeCKO# oTpac/u. [[edCTBUTENbHO, CKOMUPO-
BaTb (MJIM BOCMPOU3BECTH (PYHKLHMOHAJBHO) B TeUeHHe
3-5 siet npunercs DKbB B ayudiem caydyae 3—-5-1eTHel
naBHOCTH [3, ¢. 157]. Takum o6pasom, Npu uaeasbHOH
OpraHU3al}H, PaBUJIbHOM BEIGOpE 3aMellaeMoro mpo-
IyKTa, GOMBIINX (DHHAHCOBBIX 3aTpaTax M YCIEIIHOM
pellIeHHH TEeXHOJIOTHUECKUX, KOHCTPYKTHBHBIX U CXe-
MOTEXHMYEeCKHX 3alad MUHHUMaJbHBIH CPOK OTCTaBa-
HUs cocTaBUT 10 sieT, mpuueM NpH 3aBEIOMO HEKOH-
KypeHToCrnocoOHoH mnponyKuuu. CjenoBaTesibHO, KO-
MHUPOBaHHE BO3MOXKHO TOJbKO B HCKJ/IOUHTENbHBIX

cayyasx, korna orcyTctBue KoHkpeTHou KD 6ymer
MUMeTb KaTacTpo(ruuecKHe MOCeACTBUS, U TONBKO MPH
CpPaBHEHHH aJIbTePHATHBHBIX [OAXONOB K pelLIeHHI0
3ajauy.

Cosnanue (QyHKIIMOHANBHOIO aHaJjora KOHKpeT-
Horo tuna KB (Ho He KomuH) Ha COOCTBEHHBIX OpH-
THHAJbHBIX pelleHUsIX BO3MOXKHO, XOTS U He BCerja.
B sTom ciaydyae KOHKYypeHTOCNOCOOHOCTBH (DYHKIIHO-
HaJIbHBIX aHAJIOTOB JOCTHKKMMA, HO MaJOBEpPOSITHA.

OpraHu3allMOHHBIMM a/IbTEPHATHBAMH TIPSIMOMY
umnopro3amelenuio (konupoanue DKDB, niau cosna-
Hue (yHKIHOHaMbHOrO aHajora DKDB) mnpemnaraior-
csi [3, c. 160]: cosmaHHe «CHCTEeMbl aKTHBHOIO B3a-
MUMOIEHCTBHSI» pa3paboTuuKoB oOopynoBaHusi (PDA)
U An3aiH-ueHTpoB npoektupoanus CBUC; npununn
OpPHUEeHTAlMHW Ha amnmnaparypy; CO3JaHHe TeXHOJOruye-
CKHX NJaT(OpPM TMOA KOHKPETHblE CHCTEMBl M KOM-
MJIEeKChl. DTU TPeNJOKeHNs SIBJASIOTCS MPaBHIbHBIMU
M TIOJIE3HBIMHM, HO YCJOBHSIMH HMIIOPTO3aMelleHHUs,
a He CaMHUMH peLIeHHsIMH.

AnbTepHaTHBHBIH NYTh PelleHHs HEKOTOPBIX MPO-
6Js1eM UMIIOPTOHE3aBUCHUMOCTH TpejJiaraeTcst Ha OCHO-
Be CHCTEMHOro MOAX0[a, TO €CTb PacCMOTPEHHs HO-
menksatypsl DKB He Kak caMOCTOATEbHBIX €IWHHIL,
a Kak yacTel CHCTeMbl BepXHEro ypoBHs. DTOT MyTb
He TOJIbKO He MPOTHUBOPEUUT Ha3BaHHBIM OpPraHU3alu-
OHHBIM aJbTEPHATHBAM, HO U CHHEpPreTHYeCKH coyeTa-
eTcs ¢ HUMH.

[louemMy HMMMOPTOHE3aBUCUMOCTb BO3MOXKHA TPH
OTCTaBaHMWH B TEXHOJOTMYECKHX HOpPMax, HH(opMaLH-
OHHBIX CHCTeMaX, HeflocTaTKe (DUHAHCOBBIX PECYPCOB?

Bo-nepBbiX, 3HauuTesbHas uacTb PIA crnenu-
aJIbHOrO Ha3HauyeHWsl BOBCe He TpeOyeT peKOpAHbIX
napametpoB [1, c.156]. Topasmo BakHee Hamex-
HOCTb M KadyecTBO PIA, KOTOpEIE 3aBUCAT HE TOJBKO
OT CTeleHW HMHTerpaldd MHUKPOCXeM, HO U OT «YyHH-
(pUKaUMK U CTaOUJIBHOCTH TEXHOJOTHYECKUX IpOoLec-
coB» [4]. Bo-BTopeix, POA KOoCMHUECKOTO U 0COOEHHO
ABHALIMOHHOTO TPHUMEHEHHUs TPAAHULHOHHO CTPOUTCS
Ha OCHOBe YHH(HKALUUK CUTHAJOB, KOTOpas $BJS-
eTcsl MPeANoChIIKOH YHHU(UKALUKW WU IpPeeMCTBEHHO-
CTH pa3HbIX IOKOJNEHHH HH(OPMALMOHHBIX CHCTEM
[0, c.9]. [lpeemcTBeHHOCTh W yHH(HUKALUS HHPOP-
MALHUOHHBIX CHUCTeM, OCOOEHHO B 4acTH UHTep(elicoB
TNIPOBOJIHBIX JIMHUM CBSI3H, AaTUHKOB U JaTUHKO-NPE0s-
pasywolleld annapatypsl, naeT 3(pQekT oOpaTHOH CBS-
31 U B CBOIO OUepellb Mpe/rnoJaraeT npeeMcTBeHHOCTh
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OKD uHTepdelcHbIX CPeiCTB U NaTUHKO-TIpeobpasyto-
el anmnapaTyphl.

Bousee toro, a/s 0co60 oTBeTCTBEHHBIX (0COOEH-
HO KOCMHYECKHX) MPUMEeHEeHHH BBIUTPBILI B Macce, ra-
GapuTtax, MOUIHOCTH mnoTpebmenns PIA Ha ocHoBe
NpefieJIbHO BBICOKHX TEXHOJOIMYECKHX HOPM MOXKET
JaBaTb U 00paTHBId 3((eKT CHUXKEHHS HaLeKHOCTH,
HampuMep 3a cueT OoJiee HU3KOH CTOHKOCTH K HOHH-
3UPYIOLLUM H3JyueHUsiM. [lockosibKy HHTepdelicHble
CXeMbl M JaT4YMKO-NpeoOpasyiolias amnmnaparypa o6-
CJYyKHUBAIOT pabOTy CHUCTEM, OMpeAessIOIUX Cylle-
CTBOBaHMEe U (PYHKLMOHUPOBAHHE JIeTaTeJ/bHbIX U KOC-
MHUUYECKHX almnapaToB, a TaKKe »KH3HeoOecleyeHHe
3KHMaKel U accaKUpos, TO OT HUX TpedyeTcs BbICO-
Kasi HaJeXKHOCThb, CTOMKOCTb K HEIUTATHBIM peKUMaM
paboTHl, IJUTE/bHbIA FapaHTHHHBINA CPOK (PYHKLUOHH-
poBaHUs 0e3 0OCHYyKUBAHUS WJW AJUTENbHBIH CPOK
aKTUBHOT'O W aBTOHOMHOTO CYII€CTBOBAHHUSI.

B-TpeTbux, mns 0cob60 OTBETCTBEHHBIX MpPUMe-
HeHWH yHUQUUUPYeTCsT He TOJbKO HHTepdelicHas
U JaTuuKo-npeobpasyollas anmnaparypbl, HO U aJjro-
puTMudeckuil 6asuc. dta yYHUPHKAUS 00YCJIOBJEHA
KaK [PUHLMIAMH OPraHU3alUH CJOXKHBIX CHCTEM —
HUepapxXU4HOCTH, HapallUBaeMOCTH, NPEEeMCTBEHHOCTH
[5, c. 11-12], Tak ¥ 0ObEKTUBHBIMH BHEIIHHUMHU YCJIO-
BUSIMH (DYHKUMOHHUPOBaHHUs. [leficTBUTeNbHO, 3a1aun
OpHMEeHTAMM KOCMMYECKOro amnapaTta HJau yrpasJe-
HUS JleTaTeJIbHBIM alllapaToM He MpeTepret HUKaKuX
MPUHLIMNNAJNBHBIX U3MEeHEeHUH 32 NeCATKH JeT.

B-ueTBepThIX, BJAMWSIHHE Macchl, rabapuToB, II0-
TpebssseMO¥ MOILHOCTH W HaJeXXHOCTH JaTYMKOB,
IaT4UKO-TIpeobpasyollell annapaTtypel 1 HHTepQeicoB
Ha mapameTpbl OOPTOBBEIX CHCTEM M KOMILJIEKCOB Helpe-
pBIBHO Bo3pacTtaeT. MH(OpMaLHOHHO-BEIUHC/IUTE/IbHbIE
pecypcel coBpemenHod DKbB Ha enmununy rabapuros,
Macchl, MOIIHOCTH YBeJHYUJINCh 3a TOCTeqHHe 25 JeT
Ha HeCKOJIbKO mopsinikoB. OmHako rabaputhl, Macca Jiu-
HUH CBSI3H, Pa3beMOB, NATYMKOB, MOTpedseMasi MOILL-
HOCTb U MOMEXOYyCTOHUYHMBOCTb IpHeMOIepenalolinX HH-
Tep(eHCHBIX YCTPOHCTB, TOUHOCTb M UyBCTBUTEJBHOCTh
IATYUKOB MPUHLHMIHMANBHO He U3MeHHUJIUCh. MHUKpOMU-
HUATIOpU3aLUsI, HApUMep, MpHEeMOIlepeNaTunKOB Ipo-
UCXO[MJIa COBCEM He TeMM TeMIIaMH: HeKOTOphble Iapa-
MeTpBl 3a 25 JleT yaydlleHbl MakCHMyM B 2-3 pasa,
a HEKOTOpble OCTaJUCh TeMH ke [D, c¢. 77-96]. OTHo-
CUTEJIbHBIA BKJaJ HMHTep(eHCHBIX YCTPOUCTB W [art-
4YHMKO-Npeodpasyollell anmnapaTypsl B 0OLLyI0 Maccy,

ra6apuTel U MOTPedJssieMyl0 MOIIHOCTb OOPTOBBIX CH-
CTeM U KOMIIJIEKCOB BBIPOC B JECATKH pa3 U BO MHOTHX
cJlyyasix cTaJjl MpeBbIlIaTh BKJaJl BEIUHCAUTENbHOTO pe-
Cypca 3THX CHUCTEM U KOMILJIEKCOB.

Takoe moJiokeHHe 1es OTKPBIBAET BO3MOXKHOCTD
o6ecrneynTb KOHKYPEHTOCIIOCOOHOCTh U HMIIOPTOHE3a-
BHCHMOCTb PDA aBHAaLMOHHOTO W KOCMHYECKOTO Ha-
3HaueHMs Ha OCHOBe CHUCTEMHOro nojaxona 6e3 moCTy-
na K MpefesbHO BBICOKHM TEXHOJOTMYeCKHM HOPMaM.
Torma tpeboBanusi k KB 3apmatorcs U oleHHBAIOT-
csl TEXHUYECKMM OOJIMKOM Ha YPOBHSIX «12-yHUpHIH-
pOBaHHbIE 3JIEKTPOHHBIE MOAYJIN», «B-pafin03JeKTPOH-
HBIH KOMIIJIEKC», «D-PaIH03/IeKTPOHHAs cucTeMa (ypo-
BeHb pPa3yKpPYNHEHHS PaaUO3JEKTPOHHBIX CPEACTB
no TOCT P 52003-2003), HO He Ha ypOBHe mapameT-
pos DKBb!

PaccMoTpuM  Bompoc  MMIMOPTOHE3aBHUCHMOCTH
NPUMEHUTEJIbHO K HHTep(elCHBIM CpeCTBaM M0 CTaH-
napty ARINC-429 u T'OCT 18977-79. Hanpuwmep,
OAO HIIO «®wusuka» BbiIycKaeT HHTepdelcHble
mukpocxembr (P003, ©004A, $006, ©006.1), ana-
JIOTUUHBblEe OTeyecTBeHHbIM paspabotkaMm 30-yeTHeH
nasHocTH [5, c.87-91]. OAO «AHrcTpeM» BbIyCKa-
et ¢ 2009 r. MoJIHOCTBIO TBEPIOTE bHBIE HHTEP(EHCHbIe
mukpocxembl (1485XK1Y, 1485XK2T, 1485XK3Y,
1485XK4T) — ananoru mukpocxem HOLT Integrated
circuits Inc. (CLHA). Mukpocxembl cepun 1485 panu-
KaJIbHO MeHbIlle 110 rabapuTaM U CyIIeCTBEHHO JelleB-
ne mukpocxeM OAO HITO «®usuka». Ho MHOXKecTBO
pazpaborunkoB anmnaparypsl nmo ARINC-429 npenmo-
YHTAIOT MOKyNaTh GoJsiee JOpPOrHe WU CTapble H3Ie/Hs
OAO HIIO «®wusuka» HMEHHO MOTOMY, YTO B KOHEY-
HOU amnmapaType OHH He MPOUTPLIBAIOT HU B Macce
u B rabaputax, HU B HagexkHocTH. [lonmyuaeres, urto
PDA cucrtem, KOMIJIEKCOB U Jake MOAYJeH He To-
JydaeT BUAMMBIX TPEUMYILIECTB OT YBEJHYEHHS CTe-
neHu uHTerpauuu KB M HOBBIX TeXHOJOrHMYeCKHX
HopM. bosee Toro, pesysnbraTom nepexona K 3THM HOp-
MaM CTAaHOBHTCSI CHHKEHHE CTOHKOCTH K Teperpy3kam
U K HEKOTOPBIM BO3JeHCTBYIOLIMM (DaKTOpaM KOCMHU-
4eCKOro MpOCTPAHCTBA.

PaccmoTprm Bompoc HMIOPTOHE3aBUCHMOCTH MPH-
MEHHUTEeJbHO K AaTUHKO-NIpeodpasylollell anmnaparype.
B Hacrosimee BpeMmsi OTeuecTBEHHAs NATYMKO-TIpe-
obpasyollas anmnapatrypa, Kak IpaBHJ/O, BBINOJHe-
Ha Ha OCHOBE HHTErpajbHBIX MHKDPOCXEM U JIHC-
KPETHBIX 3J1eMEHTOB MPEeUMYIIeCTBEHHO 3apy0exHOro
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MPOM3BOACTBA M, BEPOSITHO, B TO BpeMs U B TeX
YCJIOBUSIX, KOTJla OHA CO3/aBasiacb, 3TO ObLJIO €IHH-
CTBEHHO BO3MOXHBIM pelieHreM. dto KD ot Analog
Devices, Dallas Semiconductor, SiliconLabs, Aimtec
U oT npyrux, a takxke KD npennpusituii GbIBIIMX
COI03HBIX pecnyOauK. [locKoabKy H3menuss KOCMH-
4eCKOro NpHUMeHEeHHUs], KaK MPaBUJIO, €IWHUUYHBI HJIH
MeJIKOCEPUHHBI, U3/1e/UsI aBUALIMOHHON TEXHHUKH TOXKe
He MacCOBOTO MPUMEHEHHs, TO SKOHOMHUYECKH Helle-
JecooOpa3Ho MOBTOPSATh CO3[aHHME M BBINYCK aHAaJO-
roB yxe ycrapenweld umnoptHod DKbB. Bmecto Ko-
MUPOBAaHUA M 3aMelleHHs LIUPOKOH HOMEHKJIATyphl
umnoptHod DKDB paunonanbHee co3matb HeOOJBILIOH
Hab0op BBICOKOKAUECTBEHHBIX YHH(UIIMPOBAHHBIX CXe-
MOTEXHUYECKMX H KOHCTPYKTHBHO-TEXHOJOTHUECKHX
peuenuii (CKTP). Takue CKTP nmo/mxHbI co3naBaTh-
Csl C OPUEHTHPOBKOH Ha yrKe CYLIeCTBYIOLLYI POCCHM-
CKYI0 TEXHOJIOTHYecKYlo 6a3y U cepTH(HLHPOBaHHOE
TPOM3BOACTBO, HAMPUMEpP, C HCIOJb30BAHUEM TOJY-
3aKa3HbIX AHAJIOTOBBIX MHKDPOCXeM, MHOTOKPHCTAJb-
HBIX MOIYyJeH C T'PyNIOBBIMM COEIMHEHHSIMM Ha OC-
HOBe TMOKHX MOJHaMHUAHBIX HOCHUTEJNeH U TeXHOJOrMU
BHYTPEHHero MOHTaxa.

BroiBoabI

[Tpennaraemblil anbTepHATHBHBIA MOAXOM MO3BO-
JsleT OXKHMIATh CJelyIollue pe3y/bTaThl U IMpeuMy-
I[eCTBa:

1. Tlpo6nema crpaxoBeix 3amacos DKbB Oyzer pe-
1IeHa UK He OyneT 060CTPAThCA Jaxe NPH YXYILIEHUH
BO3MOXKHOCTEH HUMIIOPTA WM BO3HUKHOBEHHH TPOOJEM
B JlaJibHeHIIeM Pa3BUTHH HOBBIX TE€XHOJOTHEH B PD.

2. Yuuduuupoanusle CKTP, mnpoBepeHHble Ha
MPOTOTHNAX M HeOOJBUIMX CepUSX NATYMKOB, MO3BO-
JAT OBICTPO, C TpeacKa3yeMblM KaueCTBOM U MapaMeT-
paMHu MOTU(HULHPOBATH JATUHKO-NPeoOPasyoILyo ar-
naparypy.

3. TlosiBUTCS nelleBBIE MyTb CO34aHUSI U MOJIEp-
HM3alWK 1aTYMKOB, BKJIHOYAs MEepPCIeKTUBHbIE, HHTEI-
nektyasbhble mo FOCT P 8.673-2009 [5], B ToM uuc-
jge ¢ ICP nuraHueM, He HMEWIIUX OTEYECTBEHHBLIX
aHaJIoroB, MO/ TepPCIeKTHBHbIE H3MEPUTENbHbIE CHCTE-
Mbl [5] U HOBbIE THIIbI MEPBUYHBIX MPeoOpa3oBaTesei.

4. Jlatumko-mpeoOpasylasi amnmaparypa poc-
CHHCKOTO TPOM3BOACTBA M Pa3pabGOTKH, MOCTPOEHHas

¢ ucnoab3oBanuem ycroiuuBeix CKTP, moxer mpu-
MEHSATbCSI HE TOJIbKO B CIIE[IMaJbHOM, HO U B OOBIY-
HOM HMHIYCTPHAJBbHOM HUCIONHEHHH. DTO CO31ACT YCJIO-
BUS 1151 TIOBBILIEHHS] KOHKYPEHTOCMOCOOHOCTH AaTUH-
KOB U HM3MEpUTENbHBIX KOMIIJIEKCOB M CHCTEM, B TOM
4pcse 3a cyeT 0TKas3a OT eIMHHYHBIX U MeJKOCEepHH-
HbIX 3nennd. CaMm QakT HaAnIusi YHUPULUPOBAHHBIX
KOHKYDPEHTHBIX TEXHUYECKHX pelleHHH OyIeT MOJ0XKH-
TeJbHO BJAHATH HA LEHOBYIO MOJUTHKY KaK MOCTABLIH-
koB umnoptHoit KB, tak u npousBomuteneit POA.

5. PazpaboTka OpHUrHHa/NbHBIX OTEUECTBEHHBIX
CKTP pnns  naTtuuko-npeo6pasytolell anmnaparypel
00BEKTUBHO OyzeT CnocoOCTBOBAaThH (POPMHPOBAHMIO
BBICOKOKBa/IM(PULIUPOBAHHBIX KOJIJEKTHBOB U YCTOHUH-
BBIX JOJITOBPEMEHHBIX CBSI3€H MEXIY MPEeANPUATHIMH,
Kotopble coznaioT IKDB, Buimyckaior POA, npoussonsr
KOMIIJIEKChl ¥ cucTeMBbl. IHTerpamus Bcex y4acTHUKOB
YKW3HEHHOTO LMKJa U (POKYCUPOBAHME YCHUJUH HA MPO-
eKTHOM MOJX0le K o0ecreueHnIo HaleXHOCTH U Kaue-
CTBa MOJHOCTbIO COOTBETCTBYET CTAHAAPTAM KauecTBa
B aBualMoOHHON mpombiiieHHocTH (AS9000) u cucre-
MaM KadecTBa MPOU3BOAUTEJEN TeJeKOMMYHHKAUOH-
Horo o6opymnoBanusi (TL9000).

6. Paspaborka yuuduunpoanueix CKTP cmo-
coOCTBYeT BHEJPeHHIO MepefoBbIX CHCTeM obecreye-
HUSI KayecTBa U COYeTaeTcs Kak C MPOLECCHBIM MOHU-
MaHHeM UM o0ecreyeHHeM KauecTBa, TaK U C MeToJa-
MU CHCTEMHOH HHXXEHEPHH >KM3HEeHHOTo LHKaa [7,8].
Yeunusi paspaboTuyuKoB OYAYT HAlpaBjeHBbl He Ha J0-
CTHKEHHE TIpefleJIbHbIX, HO YaCTHBIX MapaMeTpoB, a Ha
CHUCTEMHBIH KOMIJIEKC MapaMeTpoB, oOecrnednBaroLUIUX
TIPUTOIHOCTD LIEJIOTO KJacca AATUHKOB JJISI [IHPOKOTO
Kpyra 3ajad u NpUMeHeHUH.

7. BO3MOXKHOCTb CO3[aHUS YHUPUIIUPOBAHHBIX
u ycroluuBeix CKTP Brnosnne peanbHa Ha OCHO-
Be OTeUeCTBEHHBIX 0a30BbIX MaTPHUHBIX KPHUCTAJJIOB
1 6a30BbIX aHasMoroBbix KpuctannoB (BMK). Hocrymn-
Hble OTeuecTBeHHble LH(POBble U LHU(PPO-aHANOrOBble
BMK moryT cayKuTh 62301 /151 CO3MaHUS KOMIIIEKTa
MHUKPOCXeM AJis JaTUNKOB HECKOJBKHUX THUIOB.
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