Texnuueckuii Oronnemens: Y3KkononocHvle mexnHoaio2udeckue paouocemu ynpasienus u coopa oannvix YKB-ouanaszona

Texunueckoe n3senenne 07-01

CO3JJAHUE OTEUECTBEHHOM PAJTMOTEXHUYECKOM
IIJIAT®OPMbI HA BA3E Y3KOIMOJIOCHBIX PA/IMOMOJAEMOB YKB
JANAITA3OHA. ITEPBBIA JOTAII.

B nacmoswem mexnuueckom usgewjenuy npeocmasiena Kpamkas un@opmayusi o nepeom smane
paspabomku NepCcnekKmueHol omedecmeeHHou paouomexHuieckol niamgopmvl Ha 6asze
V3KONONOCHbIX  paouomodemos YKB ouanazona, evinoanennom cneyuarucmamu 00O
«Hezasucumolii  uccieoosamenvckuti  yewmp  nepcnekmueuvix  paspabomoxy»  (HLIIP).
Hzeewenue npeonasnaueno O0ns npeod8apumenvHo20 UHGOPMUPOBAHUL NOMEHYUATILHBIX
nonv3oeamenell 0 CPOKAx pabom, cocmage U 803MONCHOCMAX NePCHEeKMUBHOU niamgopmul, a
makoice yuyema 6 npoyecce paspaboOmKu HOMEHYUANbHBIX OONOTHUMENbHLIX mMpebo8aHull,
KOmopble Mo2ym 603HUKHYmMb Y 0y0yuux ee noivzosamenetl, mo ecms y Bac, nawu ysascaemvle
HOONUCYUKU.

Mpuvi 6ydem 6nazooapuer 3a Bawu xommenmapuu u eonpocvl. Komcmpykmusenas Kpumuka
npUBEMCMEYEmcs.

B aBrycre texymero rona cneuuanuctamu OOO «HUIIP» 3aBepiien nepsblii aTan pa3paboTku
NEPCIEKTUBHON paJMOTEeXHUUYECKOHN MmiuaTgopmbl Ha 0a3e y3KOMOJIOCHBIX paauomoneMoB YKB
nuarnasoHna, noydusiiei padouee HanmeHoBanue FDR (Flex DataRadio).

B pamkax sTamna BBITIOJIHEHBI CJIEIYIONe PabOThI:

— BbIpabOTaHbl U YTBEPK/IEHBI TEXHUUECKHE TPeOOBaHUsI K MEPCIEKTUBHOI miaTdopMme;

— pa3paboTaHa u BepuUIUpOBaHa CTPYKTYpHas cxema 0a30BOTO BapuaHTa PaIMOMOIEMa;

— BBINOJIHEHA MPUBS3KA K CTPYKTYPHOM CXE€Me€ OCHOBHBIX IH(POBBIX y3JI0B, BKIIOYas MOJYJIU
yIOpaBlIeHUs,, MOJYJATOpPa, AEMOIYJSATOpPA, YCHUIUTENs MOIIHOCTH M HCTOYHHMKA BTOPUYHOIO
anextponutanus (MBOII);

— OIpeJieieH COCTaB paboyero MakeTa U3aenus;

— MpoU3BeJIeHa 3aKyllka KOMIIOHEHTOB U cOOpKa pabodero MakeTa B COCTaBE CTEH/A INIABHOTO
KOHCTPYKTOpA;

— pa3paboTaHO TEXHOJOrnueckoe o0opyA0BaHue, BKIIOYAIOIIee B ce0sl 4aCTOTOMEpP U FeHEpaTop
curHainoB a0 1 I'Tu, He 3ameHstoNIMEe MOJTHOCTHIO TUIIOBBIE HM3MEpPUTEIbHBIE MPHOOPHI, HO
CHEIHAaJIbHO aJJalTUPOBAHHBIE /Ul pabOThl C MAKETOM Oy TyIIEro U3JeHsl.

Ob6mee (hoTo creHaa riIaBHOrO KOHCTPYKTOpa MEPCHEKTUBHON PaJuOTeXHUYECKON IMIaT(opMbl
Ha 0a3ze y3komoJsiocHBIX pamuomonemoB YKB nmamazona FDR mpexacraBneno nuxke. B coctas
CTEH/Ia BXOJST MCTOYHUKU MHUTAHUS, U3MEPUTEIbHOE 000pyI0BaHHe, 00pa3ibl paglioMOIEMOB
¢upmbl CalAmp pa3HbIX TUIIOB, KOMILIEKTHI pa3padorunka g [IJIMC u MK (development kit),
BCIIOMOTaTe/IbHbIe KOMIIOHEHTHI 17151 paboThl ¢ BYU TexHukoii.

ITpu Kcronb30BaHNK MaTEPHANIOB CChIIKA HAa CAT 00sA3aTeNbHa.
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CreHJ ri1aBHOTO KOHCTPYKTOPA MEPCIEKTUBHON palnOTEXHUYECKON riaTdopmbl Ha Oase
y3KOMOJIOCHBIX paguomoaemMoB YKB nuamazona Flex DataRadio

PabGounit MmakeT ctpoutcss Ha ocHOBE roTtoBbIX IaT development kit st Kaxa0oro BaKHOTO
MOJYJIsl, BXOJSIIETO B COCTaB COTJIACOBAHHOM CTPYKTYPHOM CXEMBI, TaKUX KaK MOMYJSATOp U
JEMOAYJISTOP, YCUIIUTENIb MOITHOCTH, CHHTE3aTOP YaCTOT, MOJTYJIb YIIpaBJICHUsI U HHTEpGericHas
qacThb.

Oo0mas napopmanus

[TepBbie pa3pabOTKM y3KOMOJOCHBIX PaTAOMOJIEMOB OBUIM BBITIOJHEHBI CIIEIUATUCTAMU
koMnaHuu B 1998 u 2010 rogax Ha OCHOBE MMEBIIEHCS HA TOT MOMEHT TEXHOJIOTHYECKOHN Oa3nl.
Ha mnpaktuke otpaboTaHHBIe W3AEHUS MNPEACTABISUIM  COOOW  KJIOHBI aMEPHKAHCKHX
pamuomonieMoB. OHAKO pelieHrne 0 Hayalle X CEPUHHOTO MPOU3BOJICTBA HE OBLJIO MPUHSTO IO
(MHAHCOBO-DKOHOMHYECKUM TMPUYMHAM — KOHEUYHAs CTOMMOCTh W3JEIHs OKa3bIBajach
CYIIECTBEHHO BBIIIIE, Ye€M Yy 3apyOCKHBIX aHaJOroB. YUTO M ECTECTBEHHO, TIOCKOJBKY
3apyOeKHBIC aHAJIOTH YK€ TPOU3BOAMINCH KPYITHOW CEpHEH, TO3BOISBIIEH MOICPKUBATh UX
ce0eCTOMMOCTh Ha IOCTATOYHO HU3KOM YPOBHE.

VYuurteiBasi, 4YTO pPAAMOMOJIEM SBJISIETCS «HHUILEBBIMY» MPOAYKTOM, €ro BBIITYCK JOJDKEH
OTIPENIETISITHCSA, B TIEPBYIO OUEpE/lb, HATMYUEM PealIbHBIX MOTpeOHOCcTel. [locKkoIbKy HU O/1HA U3
oTpaciedl MPOMBIIUIEHHOCTH, TPAHCIOPTA M CEJIbCKOIO XO34WCTBA HE B COCTOSHUU
CaMOCTOSITEJIBHO 00€CTeUnTh HEOOXOIUMBIN CHpPOC, MOCICTHUN HOJIKEH (OPMHPOBATHCS IO
COBOKYIHOCTH. Pe3ynbrartbl paboThl KOMMaHuu 3a mociennue 10 JieT mo MpoABMKCHHIO
Y3KOTIOJIOCHBIX TEXHOJIOTHYECKUX paauoceTeid oOMmeHa naHHbIMH Ha pbiHke CHI' mo3Bommmm
obecrneunTh (hopMHpPOBaHHE TAKOTO CIPOCa.

Hacrosmas paspaboTka HampaBieHa Ha CO3JJaHUE HE MMEIOIIEr0 aHaJOroB M3ZENus ¢ HOBBIMU
(GyHKIIMOHATBLHBIMU BO3MOXXHOCTAMH. (OHa HHKaK HE CBs3aHAa C MOJIHOM HBIHYE TEMOU

IIpy McrIONB30BaHNK MaTEPHANIOB CChUIKA HA CalT 00s3aTeNbHa.
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CKHUMIIOPTO3aMCUICHUA»> W BBINMOJHACTCA B HWHHOWATUBHOM IIOPAAKE 3a CUCT COOCTBEHHBIX
pecypcoB komnanuu « HLIITP».

Jlupuyeckoe OTCTYIJICHHE OT IJIABHOIO KOHCTPYKTOPA: IIPU OTCYTCTBUU B CTPaHE OTEYECTBEHHOU
0a3bl AMEKTPOHHBIX KOMIIOHEHTOB T'OBOPUTH 00 «HMMITOPTO3aMENIEHHI» B PaTUOIIEKTPOHHUKE, HA HAI
B3MUIAM, OyZeT OT JyKaBoro, a OTKa3 OT COBPEMEHHOW MMIIOPTHOW 3JIEMEHTHOW 0a3bl cleqyeT CUHUTaTh
HeOaropasyMHbIM. MeXIyHapoaHoe pas[eleHue TpyJa U COTPYJHMYECTBO HMKTO HE OTMEH:I,
MOCKOJIbKY HEBO3MOXXHO B OJHOW OTAEIBHO B3SATOM CTpaHE CAMOCTOSATENBHO CO34aBATh BCE CAMOE
nydiee. Xo4elb ObITh KOHKYPEHTOCIIOCOOHBIM — UCIIONIL3YH TIepeIOBbIE JIOCTIDKEHHS APYTHX (pUMep
Kuras y Bcex nepen rimazamu). He xodemib oTctaTh — He mproOpeTail oTeuecTBeHHbIE aHAJIOTH 110 OoJiee
BBICOKOH II€HE TOJIFKO INOTOMY, YTO OHH HM3TOTOBJIEHBI B TBOEH IOOMMON cTpaHe. bonee BbIcOKas
CTOUMOCTh H3JIeNTUsl MOXET OBbITh O00YyCJIOBJIIEHA TOJILKO €ro 0ojiee BBICOKMMH MOTPEOHTEILCKUMHU
XapaKTepUCTUKAMH. ITO JIOJKHO B MOJTHOIM Mepe OTHOCHUTBHCS ¥ K paguoTexHudeckoi miargpopme FDR.

Kpartkoe onucanue

PazpabartbiBaemasi paguorexHuyeckas rmiatdgopma OyAeT HMMETh KIACCHUECKHH COCTaB H
BKJIIOYaTh B ceOs 0a30ByI CTaHIMIO, PETPAHCIATOP W PAJAMOMOIEM JUISl  yAAJIEHHOTO
KOHTpoJIupyemMoro oobekTa. bazoBas cranius OyJaeT BBITYCKAThCSl B OOBIYHOM HCIIOTHEHUH U B
BapUaHTE TOBBIIICHHON HAJEKHOCTH M JXKMBYy4YecTH. B cocraB mmatdopmsl OyaeT BKIIOUCHA
MOJICKCTEMa MOHHUTOPWUHITA TEXHHUYECKOTO COCTOSIHHS B peajbHOM MacmTabe BpeMEHU U
JIOTIOJTHUTEILHBIE CEPBHUCHBIC AJIEMEHTBI, O KOTOPBIX MBI pacckaxkem mo3xe. [lmardopma
MO3BOJIUT Pa3BOpavYMBaTh KaK CTAIIMOHAPHBIC, TaK U TOJBIKHBIE TEXHOJOTHUYECKHE PAJHOCETH
JUIS. TIPOMBIIIJIEHHOCTH, TPAHCIIOPTA, CEIhCKOTO XO3SHCTBA W IIEJIOTO psifia CIEIHATbHBIX
MPWIOKEHUH, OPUCHTUPOBAHHBIX HA MCIIOIB30BAaHUE B PETHOHAX C OTCYTCTBYIONICH WK C1abo
pa3BuTON MHEAPACTPYKTYpPOH CBS3M, B MEpPBYI ouepeab, B Bocrounoit Cubupu, Ha [lanpHem
Boctoke u B apkTuueckoii 30He Poccuiickoit deneparum.

CepBe3HLIM TOJIYKOM K HpI/IHSITI/IIO peHIeHI/ISI 0 CO3JaHuun paCCManI/IBaeMOﬁ paHHOTeXHquCKOﬁ
m1aThOpMbl CTal OTKA3 aMEPUKAHCKOTO TPOU3BOAMTENS OT JAJbHEHINEH TMOICPKKH paHee
BBIITYCKAaBIIUXCS M XOPOILO U3BECTHBIX POCCUUCKUM IOJb30BATENSAIM pagruoMoaemoB Integra-TR
n OT pa3pa6OTKI/I HOBOT'0O, COBMCCTUMOI'O C HUM pa,I[I/IOMOlIeMa. y‘-II/ITI)IBaSI, qTo YCTaHOBOI-IHaSI
6a3za pagmomoneMoB Integra-TR Tonmpko B Poccum cocrtaBnsier Gosee 10 ThIC. eaMHMI], MBI
ImocuuTain HGO6XOJII/IMI)IM O6€CH€‘-II/ITI) BO3MOXHOCTb I/ICHOHB?)YIOH_[I/IM paJII/IOCGTI/I Ha OAaHHBIX
paJII/IOMOI[eMaX KOMITAaHUAM HpOlIJ'II/ITI) CpOKI/I 3KCHHyaTaIII/II/I HeﬁCTBYIOIHHX pa;moceTef/i nu
oOecrnieunTh 0e300JIe3HEHHBIN nepexo] Ha 0ojiee COBPEMEHHYIO PaJIMOTEXHUYECKYIO Tu1aThopmy
mocJyie BhIPaOOTKHU pecypca HCIOJIb3yeMBbIM B HAcToOsIee BpeMsi o0opynoBaHueM. B cBsi3u ¢
3THUM MBI CTaBUM Hepeﬂ CO6OI>1 3a11aqy O6CCH€‘—II/ITB HOJ'IHYIO COBMCCTUMOCTH HepCHCKTI/IBHOFO
panuomosema FDR ¢ pagnomonemom Integra-TR.

Hama komania pa3paboTuYnKOB.

IIpy McrIONB30BaHNK MaTEPHANIOB CChUIKA HA CalT 00s3aTeNbHa.
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["oTOBBIC AIIEMEHTHI CTEH/Ia TTIABHOTO KOHCTPYKTOPA: ONIOPHBII TeHepaTop, KOMITJICKT
paszpaborunka MK u [TJIMUC, cunte3aTop yactort, ynpasiusembie UBOII.

[Ipg 5TOM MBI TPOJOJKMM TIOCTABKM dYepe3 Hally MapTHEPCKYK CEeTh IMPEeKpacHO
3apEKOMEH/IOBABIINX  Cce0s  CEpPHHO  BBIMYCKAEMBIX  AMEPUKAHCKHX  y3KOIOJOCHBIX
pamuomonemMoB cemeiictBa (Guardian, KOTOpble B HAacTosIlee BpeMs Haubojaee TOJHO
YJIOBJICTBOPSIIOT KPUTEPHIO «IIEHA — KA4eCTBO» B CBOEM KJIacCe€ M JIOCTYIHBI K IMOCTaBKE W3
CHIA 6e3 orpaHuyeHUH.

CpaBHHUTEIIbHBIC TEXHUUYECKHE XapaKTEPUCTHKU pamuomoaemoB Integra-TR u Guardian mms
nuamnazona OBY (oueHb BBICOKHMX YacTOT), peicTaBieHsbl B Tabnure 1.

Tabmuma 1. CpaBHUTENTBHBIE TEXHUYECKHE XapaKTePUCTUKH paguomosieMoB Integra-TR u
Guardian-100 OBY nuana3sosa.

Integra-TR Guardian-100

O0mme xapakTepucTUKHA

Jnamazon gactot, MI 11 136-174 136-174

Illar ceTkn gyacToT, KI 11 25 umm 12,5 25 umm 12,5

(HacTpanBaeTCsi MPOTrPaMMHO) (HacTpauBaeTcs (HacTpauBaeTcs

MIPOTPAMMHO) MIPOTPAMMHO)
Tun uznmydeHus 9K35F1D, 9K55F1D,
9K30F1D, 15K3F1D 11K6F1D, 14K6F1D,

16K4F1D

[ToTpebnsieMbIit TOK:

- IpueM, MA 125 360 (10 B); 200 (20 B);
150 (30 B)

- nepenaya 40 nbm (10 Bt), A 4,6 (10 B); 2,04 (20 B);

2,6 (5 Br, 10 B) 1,37 (30 B)

- nepenaya 30 a1bm (1 B1), A i 1,2-3,6 (10 B); 0,6-1,8 (20
B); 0,4-1,2 (30 B)

- PeKUM SHEPTrOCcOEpeKeHUsI, MA 15 (13,8 B) -

Pabouee nanpsokenne, B 10-16, TOCTOSIHHBIN TOK 10-30, mOCTOSIHHBIH TOK
Temrieparypa 1o crierupuKamm, ot -30 110 60 ot -30 10 60
rpana. C

Pabouas Temneparypa, rpaa. C ot -40 o0 70 oT -45 1o 85

I1pu ucHoIb30BaHNH MaTEPUANIOB CChUIKA Ha CAiiT 00sA3aTeNbHa.
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Temmneparypa xpanenus, rpaa. C ot -40 o 70 oT -45 1o 85
0e3 oOpazoBaHUs 0e3 oObpazoBaHUs
KOHJIeHCaTa KOHJIeHCaTa
Bnaxuocts, % 5-95, 6e3 ob6pazoBaHus 5-95, 6e3 obOpa3oBaHuUs
KOHJIeHCaTa KOHJIeHCaTa
l"abaputHbie pa3mepsl, cM 12,1 () x11,4T)x 5,6 13,97 (1) x 10,80 (I') x
(B) 5,40 (B)
Macca (B ynakoBke), K 0,68 1,1

Pabouwnit pexxum

CUMIUIEKC/TIOTY Ty TIIIEKC

CHUMILIEKC/TIONy Ay TIIEKC/

JTYTIIIEKC
IepenaTunk
BrixoaHast MOITHOCTH TpH 125 1-10
Hanpsbkenuu 13,6 B, Bt
Bpewms araku, mc <7 <1
R
Nmnenanc, OM 50 50
Huki pabotsl Ha iepenayy, % 50 100
CtaOuiIbHOCTB YacTOTHI, ppm 1,5 1,0
Hutepdeiico 2 x RS-232 (DE-9F) 2 x RS-232 (DE-9F)
TNC (mama) —
AHTeHHA SMA (mama) mpuem/nepenaa, SMA
(mama) — npueM (aJis
JTYTUIEKCHOM MOJIEIIN)
UyBCTBUTEITHHOCTH (BEPOSATHOCTH
ommbku 1x107°):
-100 (19,2 x6ut/c), -107
- 25 xI'u, nbm -110 (19,2 x6ut/c) (9,6 x6ut/c), -110 (4,8
KOUT/C)
[TonaBneHne momMex 1Mo CoceTHEMY 70 60/12,5 kT'rt; 70/25 KT
KaHaiy, 1b
Hnrepmonyisamus, nb >75 >75
H3buparensHOCTH, 1b >75 >70/25 kI'; >60/12,5 xI'n

CxopocTsb, KOUT/C 4,8;9,6; 19,2 4,8;9,6; 19,2
Bua momynsiiim DRCMSK 2FSK

Anpecarnust

le/[ HMCIOJIb30BAHUH MAaTEPHUAJIOB CChUIKA HA caiiT o0s3aTenbHa.
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EctecTBeHHO, MBI TOTOBBI OoJjiee JETAIbHO paccKa3aThb O TEXHUUYECKHUX XapaKTepUCTUKaX U
YHHUKaJIbHBIX BO3MOXKHOCTSIX paguorexHuuecko miatdopmbel FDR, HO He ctanem nenats 3TOro
npsiMo ceifuac. JlaBaiiTe coXpaHMM HMHTPUTY M JOXKIEMCs 3aBEpILEHHUS BTOPOro 3rtama pador,
KOrja MoKHO Oyzer oOcyXJaTh HE IJIaHbl, @ pealbHble Pe3yIbTaThl, HHPOPMAIIHIO O KOTOPBIX
MBI IIpEIonaraeM onyOIMKOBaTh yXke B JiekaOpe TeKyIero roja.

000 «HesaBUCHMBIHN UCCIEA0BATENBCKUU LIEHTP
nepcrneKTUBHBIX pazpaboTok» (HLUIIP)

Flexlab

¢ 1991 ropa
115583, MockBa, yJ1. [eHepasia besioBa 26, opuc 519
Ten. +7(499) 113 26 98
dakc. +7 (499) 113 26 98
Mo6. +7(915)465 72 89

E-mail: sm@flexlab.ru

http: //www.flextab.ru

ITpu Kcronb30BaHNK MaTEPHANIOB CChIIKA HAa CAT 00sA3aTeNbHa.
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