PA3SPABOTKA METOOOB OLIEHKU KAYECTBA PETPAHCIIALNA NOTPEBUTENAM
HABUTALMOHHbLIX NOMNPABOK LLWPOKO3OHHOU AN®DEPEHUNAIIBHOU NOACUCTEMbI CPHC

Kacbimos LL.A.
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Wcnonb3oBaHue  rnobanbHbiX  CNYTHWKOBBIX — paguoHaBuraumoHHass cuctema (CPHC) ¢
LLUMPOKO30OHHbIMKU AndrdhepeHLmanbHeiMY noacuctemamu (LUAMNC) B aBMaumu ana HaBuraumm onpegensietcs
BO3MOXHOCTSIMU YOOBMNETBOPEHUS MNPEAbABMASEMbIX BbICOKMX TpeboBaHUM K TOYHOCTU U HAOEXKHOCTW.
HanomHum, 4To npu crnegosaHum BC no mapwpyTy B 6onblinHcTBE criydaeB TouHocTb (CKO) onpeaenenus
KoopauHaT coctaensieT B npegenax 50...100 m, 6bopToBasi annapaTypa 3TUX CUCTEM, UCXOAA U3 YKa3aHHbIX
COoODpaxxeHu, oKa3biBaeTCs NPUrogHON ANSA BbINOMHEHNS NOCTaBMEHHbIX 3a4au.

B cnyTtHuKkoBbIX cuctemMax cBasn (CCC) LWMPOKO WMCMONb3yeTcs MHOrOCTaHUMOHHBIA [OCTYn C
4YacTOTHLIM pasfdeneHnemMm U BpeMeHHbiM pasgenernvem (MOYP n MOBP) curHanoB 3eMHbix ctaHuuni (3C) k
petpaHcnsaTopy (PTP) yctaHoBneHHomy Ha WNC3. YcunuTtenb mowHocTu nepepatymka PTP pabotaeT B
CYLLECTBEHHO HEIIMHENHOM pexunme OnU3KOM K pexumy HacbiweHus. [pyu npoBegeHun wccriegoBaHum
MHOIOCTaHLIMOHHbIX CMYTHUKOBBIX CUCTEM CBS3M BO3HUKAET CrOXHas 3afada He TONbKO KavyeCTBEHHOMW, HO U
KOMNMMYEeCTBEHHON OLIEeHKN BIUSHUSA HENWHEWHOCTU YCTPOWCTB TpakTa Ha napaMeTpbl CUCTEM CBA3W.
HenunHeHocTb NepeaaTtovHon aMnnnTygHow xapaktepuctukm (AX) PTP oueHnBaeTcsa B BUAE HENMHENHOrO
AM/AM npeobpasoBaHusi, a HepaBHOMEPHOCTb ha3oamnnuTyaHon xapaktepuctukm (PAX) B Buae npeobpa-
30BaHWs  aMnNnNUTygHoOW Moaynsaumm B pasosyto mMogynsauuio, T.e. B Buae AM/®M npeobpasoBaHus -
amnnuTygHo-gasoBon koHBepcuen (APK).

N3BeCTHbl pasnuyHble MeToAdbl WCCNEeAoBaHUS HEMVHEWHbIX YCTPOWCTB B  MHOMOCUrHarbHOM
pexuMe: - 3aNeKTpoAMHaMNYecKne MeToapl; - PyHKUMOHarbHbIe MEeToAbl; - MeTO4 MOLYNMPYHOLLMX (PYHKUNIA;
- MeTon KOMMJEKCHOTO KoadbdhmumMeHTa nepegayy; - KBasuctatmiyeckme Metoapl.

KBasuctatmyeckne MeToAbl OCHOBaHbl Ha npeActaBneHum HenvHenHoro PTP B Buae akBMBaneHT-
HOrO YETbIPEXMOSIIOCHNKA C BHELUHMMW OOHOCUTHANbHbIMKU NepeaaToyHbiMm xapaktepuctukamu (AX n ®AX),
KOTOpble MOMHOCTbIO OnpeaenstoT CBONCTBA UCCNeAyeMoro HenmHenHoro yctponcTtsa. KBasmcTtaTtudeckmx
METOJO0B Y4YUTbIBAKOLLMX COBMECTHOE BnusaHue HenuHenHoctn AX u ®AX M3BECTHbI: - MeToA ABOWHOro
npeobpasoBaHusa Oypbe U MeTO XapakTePUCTUHECKUX DYHKLINNA.

Haunbonee yHuBepcanbHbI KBA3UCTATUYECKUA METOA XapaKTepUCTUYECKUX (YHKLMA: - OOHO W
TOXE MaTteMaTudeckoe W nporpaMmHoe obecrneveHne MoxeT ObITb MCNONb30BaHO ANS Pas3fUYHOro Knacca,
TMNa HeMNMMHENHbIX YCTPONCTB HE3ABUCUMO OT NMPUHLMNA UX paboTbl 1 NPOLLECCOB NPOUCXOAALLUNX B HUX;

- HE3ABMCMMOCTb JaHHOro MeToda OT KONmM4yecTBa curHanoB Ha Bxoae YKH, cteneHn HenMHEemHOCTU ero
nepegaTtoYHbIX XapakTepUCTHK;

- BO3MOXHOCTb MCMOSb30BaHUSA TOSIbKO BHELLUHUX OOHOCUIHarbHbIX MepeaaToyvHbIX XxapakTepuctnk AX u
PAX nccnegyembix YKH;

- CYLLEeCTBEHHOE YMpOoLLEHMNE BbIpaXXEeHUIN, CBA3bIBAOLNX BXOAHOE BO3OENCTBME C BbIXOLHOMW peakumen
YKH;

- He TpebyeTca nepen BeogoM B IBM npoBoauTb 60nbLLOE KONMMYECTBO MaTeMaTUYeCKnX onepaLmn.

B kBasucTatMyeckoM MeToAe XapaKTepuCTUYecKMx yHKUun ¢ nomollbio becceneson annpok-
CMMauUM OLHOCUrHANbHbIX aMMnUTYAHbIX U a3oamMnnuTyaHbIX xapaktepuctuk AX n ®AX npegcraeneHo
BblpaXXeHWe nepefaToyHon  xapaktepuctukm  uccnegyemoro CBY  ycTponctBa € KOMMEKCHOW
HENUHENHOCTbIO

Mocne npeobpa3oBaHWii NOMyYeHbl MPOCTbIE MHXEHEePHble POpMyInbl ANS BbIYMCIEHUST KOMMIIEKC-
HbIX aMNNUTyL, None3HbIX curHanos n npogyktos UMM 3 n 5

OTOT MeTog [AOCTAaTOMHO MpPOCT, peanu3oBaH OJ19 WHXEHEPHbIX Pac4yETOB W WMEET BbICOKYHO
TOYHOCTb pacyéToB nopsagka (0.3-0.5) ab. MNMonyyeHbl NpocTbie BbipaxeHus, yaobHble Ans pacyeToB Ha IBM.
Mpn aTom He TpebyrTCHA CrOXHble MaTemMaTudeckne npeobpas3oBaHusA, He BO3pacTaeT rPOMO3OKOCTb M
TPYOOEMKOCTb C YBENMYEHWEM KOnu4yecTBa curHanos. [lporpammbl anpobupoBaHbl HA HECKOMNbKUX TUMax
peanbHbIx cnyTHUkos PTP CPHC u CCC ¢ MOYP n MOBP, JIEB, knuctpoHax u CBY TpaHaucTopax.

PaspabotaHo MaTemaTMdeckoe W MporpammMHoe obecneyeHve B Buge MakeTa MNpuKNagHbIX
nporpaMm, No3Bofsiollee onpeaenntb ¢ nomolybio IBM-PC MOLIHOCTM MOMe3HbIX CUrHamnoB M NPOAYKTOB
VMW 3 n 5 nopsagkoB Bcex BMAOB Ha Bbixoge pasnuuHbix YKH, CBY ycTpoWcTB C CylleCTBEHHOWN
HENUHENHOCTLIO M 3HAYUTENBHOW aMnnUTYAHO-(Pa30BOM KOHBEPCUEN B MHOFOCUrHANbHOM pexume npwu
yncrne curHanos 4-6 Teicad Ha Bxoae YKH, a Tpebyemoe mallumMHHOE BpeMsi MeHbLLe 1-2 cek.

O6nactb npuMmeHeHusi. KBasucTaTMyeckmn MeETOL XapaKTePUCTMYECKMX  OYHKLUUA, MOXHO
MCMNonb30BaTh A9 UCCNeaoBaHWs BAVSIHUS KOMMIIEKCHON HenvHenHocTn PTP B rmo6anbHbIX CAYTHMKOBbIX
pagnoHaBuraumoHHas cuctema (CPHC) ¢ Wwnpoko3oHHbIMU andodpepeHumanbHbeiMyi nogcuctemamm (LLUAMC),
CCC ¢ MOYP n ¢ MOBP, a Takke MeTog NMpMMEHMM AN aHanu3a pasfnuMyHbIX MO Kraccy M MpuHuuMny
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paboTbl HENMMHEWMHBLIX YCTPOWCTB M CUCTEM B MHOFOCUrHanbHOM pexume. HesaBuCcMMO OT (OU3MKU MPOUCXO-
OSLWMX B HUX MPOLIECCOB W SABIIEHUN, AMANa3oHOB 4acToT M MoluHocTel: JIBB, KnMCTPOHOB, OMNONSAPHLIX U
noneBbix CBY TpaH3ucTopos.

MeToq MoXeT ObiTb MPMMEHEH AN UCCIeAoBaHUA NMPUEMO-NepeaaloLLnX TPAKTOB C CYLLECTBEHHON
HEeNIMHENHOCTBID W 3HAYUTENbHOW  aMnnUTyAHO-(ha30BOW  KOHBEPCMEW, a Tawkke npu  Hanuymm
pagmnoaneKkTpoHHbIX nomex (P3I1).
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DEVELOPMENT OF METHODS OF A RATING OF QUALITY OF RETRANSMISSION TO CONSUMERS
OF THE NAVIGATIONAL CORRECTIONS WIDE AREA OF THE DIFFERENTIAL SUBSYSTEM

Kasymov Sh.

In the global satellite radio-navigation system with wide area by differential subsystems, and
also in satellite systems of communication will be widely used a multiple-access with frequency separation
and time division (FDMA, TDMA) signals of earth stations (ES) to a relay. The nonlinearity of relay is valued
as non-linear AM/AM, AM/FM conversions. The general purpose, perspective quasistatic method of
characteristic functions is designed, which one allows for combined effect AM/AM, AM/®M of conversion.
Advantages of a method:

- one and too mathematical and programmatic software can be used for the different class, such as
non-linear devices irrespective of a principle of their activity and processes happening in them;

- independence of a method of quantity of signals on an input and degree non-linear of relay;

- possibility of using one-signal of the characteristics;

- essential simplification you formulas,

- it is not required to conduct large quantity of mathematical operations.

In a quasistatic method of characteristic functions with the help of Bessel approximating amplitude
and phase characteristics after transformations the simple engineering formulas for calculus of complex
amplitudes with the help IBM-PC of useful signals and products by them 3 and 5 orders on an output
different, very high frequency of devices with essential nonlinearity and considerable amplitude-phase
conversion in a multisignal mode (4-6 thousand signals) are obtained.

This method is rather simple, is realised for engineering calculations and has a split-hair accuracy
calculations of the order (0.3-0.5) dBs. The simple expressions, friend for calculations on IBM are obtained.
Thus the composite mathematical transformations, large costs of a machining time are not required, does
not increase unwieldy and difficulty with increase of quantity of signals. The programs was used on several
types of substantial satellites with FDMA and TDMA, LBV, klystrons of bipolar and field very high frequencies
transistors

The method can be used for research of influencing of complex nonlinearity of relay with FDMA and
with TDMA, and also for the analysis different on the class and principle of operation of non-linear very high
frequencies of devices and systems in a multisignal mode. Irrespective of physics of processes, happening
in them, and phenomena, frequency bands and powers. The method can be applied for researches receiver-
transmitter of channels with essential nonlinearity and considerable amplitude-phase conversion, and also at
presence of radio electronic interferences.




