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MPOT'PAMMHO-AIIITAPATHBIIA KOMILIEKC J1JI1 UMUTALIAA
HEKOI'EPEHTHO PACCESSHHOI'O CUTHAJIA

B cratbe ommcaH pa3pabOTaHHBII HMMHTATOp HEKOTEPEHTHO pAacCesHHOIO CUTHama Ha 0Oase
NEPCOHATBEHOrO KOMIBIOTEPA.

KiioueBble cjI0Ba: HEKOTePEeHTHOE paccesHHE, HMHTAIUSA, TECTHPOBAHUE, HNEePCOHAIbHBIN
KOMIIBIOTED.

BBenenne. lcmonp3oBanme 3BykoBod 1iatel  (3I1) mepcoHampHOTO
kommbiorepa  (IIK) B paamodumsmueckux  HCCIENOBaHUSX  JIOBOJIBHO
pacripoctpaHeHo. B kaudectBe mpumepoB mpuMmeneHus 3II mpum uccienoBaHUH
HOHOC(Ephl  MOXXHO  MPHBECTH  pealM3alldi0  CUCTEMbl  HAKJIOHHOI'O
30HAMpOoBaHUS [1] ® DKCHEpUMEHTANIBHYI0O CcHCTeMy 00paboTkm  pajapa
HekorepeHnTHoro paccestaust (HP) [2].

Kpome amamoro-mmudpoBsix mpeobpazoBateneii (ALIl) u currazpHOTO
npoueccopa B cocraB 31 Bxomar He MeHee ABYX HU(PO-aHATOTOBBIX
mpeobpaszopareneit (LIAIl), TO3BONAIOMNX CHHTE3WPOBATH AHAIIOTOBBIN CHTHAI
3BykoBoro  jauamazona  (0,02-20 k['m)  mpaktuuecku — 000H  (OPMBEL.
MakcumaneHass 4actora auckperuzauuu 311 moxer pocrurats 192 xl'm, a
Pa3psIIHOCTL OMEPUPYEMBIX eto uncen — 32 6ut [3]. Oto genmaer 3I1 mpuromHOi
Ut OpMHUPOBaHMS CHTHaNA, mogoonoro HP curnamy.

OTO0 HEoOXOAMMO Ui TECTHPOBAHMS amlmapaTypbl M MPOTPaMMHOTO
o6ecnieuenus (IT0) obpaboTku naHHBIX pagapa HP.

IIporpammHuas cocrapasmomas umuraropa HP curnana. Cunres cursana
OCHOBaH Ha (POPMUPOBAHUHM CMECH CIyYalHBIX NIYMOIIOJOOHBIX CHTHAJOB
(TIONIE3HOTO ¥ TMOMEXH) C M3BECTHBIMU CIEKTPAIbHBIMHU IUIOTHOCTSMH MOIIHOCTH
(CIIM) u otHoIIeHHEeM curHan/momexa [4]. [y CHHTe3a CUTHAJIA, YYUTHIBAIOIIETO
BBICOTHBIE 3aBHCHMOCTH MomHocTH HP curnama m mapamerpsl HOHOC(EpHOU
TUTa3MBI, MOJKHO HMCIIOJIb30BaTh OCHOBAaHHKIN Ha [4] cocob [5, 6]. B cooTBeTcTBHMU
C HUM MTHOBEHHbIE 3HAUEHHs CUTHAA!
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TapMOHHUK, OTIPEACIACMBIC BBICOTHBIMH 3aBUCUMOCTIAMUA CIIM curnana u moMexu
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CHUTH TIoM
W (h) w W™(h), @ w @; — 4actoTel cocraBmuommx, 6; u 6, -

clly4yaliHble HadanbHble (a3bl, pABHOMEPHO pacipeenEéHHbIe B UHTepBaNIe [—T; ],
k(h) — HOpMUupYIOIIHH KOA(DOUIMEHT, 3aBUCAIINAN OT BRICOTHOTO PaclpeIeICHU

momaoctd HP curnama, ¥ HEOOXOMUMBINA ISt 3aJaHUs HYKHOTO OTHOIICHUS
curHai/momexa. PaccunteiBaercst k(h) 10 cuHTE3a cMecH 1o hopmyJie:

O

M=

K =-Jahy |3 (4o (1)

j=1 i=1

31ech ¢ — OTHOIIEHHE CUTHAJ/TIOMeXa (CHTHAN/IIyM).

Jis cuHTesa curHana Obuto paspaborano I1O. Ha omun w3 kananoB 3I1
OCYIIECTBIISICTCSl BBIBOJ CHUrHajia, nmomooHoro HP curmamy. Ha BTOpoii kanan
OCYIIECTBIISICTCS] BEIBO/I CHTHAJIA CHHXPOHU3AINH, KOTOPBI TOZOOHBIN UMITYIIbCY
3amycka nepemarauka (M3I1) pagapa HP n cimyxuT mis orcuéra Hagaiza HOBOU
panuoIOKannOHHON Pa3BEPTKH.

AnnapatHas cocraBjsiiomiasg umuraropa HP curnana. imurarop moxer
HCIIOJB30BATECS COBMECTHO C cHcTeMod o0paborku pamapa HP na 0Gase
CHUTHAJIBHBIX TponieccopoB TMS320 [7], ¢ MHOTOKaHATIBFHBIM IPOTPAMMHUPYEMBIM
KoppensTopoM [8] u cuctemoii 06paboTku Ha 6aze moayns AL E20-10.

B cocraB mporpamMmMHO-anmapaTHOTO KOMIUIEKCAa BXOJUT OJWH WM JBa
MEPCOHAIBHBIX KOMITBIOTEPA (B 3aBUCUMOCTH OT ueneﬁ TECTUPOBAHUA CHCTEMbI
obpabotku panapa HP) u ¢opmuposatens ummynsca U3I1. CrpykrypHas cxema
MpOrpaMMHO-aINMapaTHOro0 KOoMIuleKca it umutanun HP curnana mokasaHa Ha
puc. 1.

Cucrtema ) Cucrtema
0bpaboTku LPT/USB LPT/USE < 06paboTku
panapa HP [K MK 1 panapa HP MK 2
4 __L3ByKOBaH 4 L313y|~:0}3z:131
Mopmupoearens nata DopmupoBaTens nata
curnana M3I curnana U3l <&
a o

Puc. 1 — CtpykTypHas cxema nporpaMMHO-alNapaTHOTO KOMIUIEKCa I UMUTALUH
HP curnana: a — Ha 6a3e 0THOro KOMITbIOTEpA; 6 — Ha 06a3e IByX KOMIBIOTEPOB

®opmuposarens curHaiga W31 (puc. 2), mo3BOISMIONMN TOTYYUTh KOPOTKHE
nmiynscsl TTJI-ypoBHS, cOCTOUT M3 TPaH3UCTOPHOrO Kiroua (Tpansucrop V71 —
BC547A) n tpurrepa lllmutra (MuKkpocxema DD1 — 7414).
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Puc. 2 — Cxema npuHIMNMansHas >1ekTpuaeckas popmupoaterns curaana U311

Pe3yabTarsl  pafoThl NPOrpaMMHO-aNNAPATHOrO KOMILIEKca IS
uvmutanun  HP  curnana. Ha puc. 3  mpencrasineHa  ocmuuiorpaMma
CHHTE3UPOBaHHBIX IMUTAaTOPOM CUTHalI0B. Macmrab 1o ocu x — 5 Mc/Iel., 0 OCH
y — 2 B/nen. Bo Bpemsi, Korja CHTHaJI Ha BBIXOJIE OTCYTCTBYET, MPOM3BOIUTCS
pacyér MrHOBEHHBIX 3HAYEHHI CMECH CIIEYIOIIEeH paJroIOKallMOHHOW Pa3BEPTKH.
[IponomxuTenbHOCTh pacdéra 3aBUCHT OT IMPOM3BOAMTEIHLHOCTH KOMIIBIOTEPA,
3a7aBaéMOl  TOYHOCTH  BBIYMCIEHUS  TPUTOHOMETpHUYECKMX  (yHKOmii n
BBIOPAHHOTO YHCJIa TapMOHHWK, KOTOPBIMH HPEACTABICHBI MOJE3HBIH CHIHAT U
myM. B gaHHOM MOIENMpOBaHWH IapaMeTpbl MOHOC(hepbl ObUTH BBIOpAaHBI HE
M3MEHSIOIIUMHUCS C BBICOTOH (TeMIepaTypa 3JIEKTPOHOB M TeMIlepaTypa HOHOB
obumn paBHB! 1000 K, oTHOCHTeNbHOE MOHOB aToMapHOro kuciopona — 100%).
OTtHoleHne curHan/mym 110 BbicoThl 1450 kM Obuto paBHO 10, a Bbimie He€ —
PaBHO HYJIO (YTO 03HAYAET OTCYTCTBHUE IOJIE3HOTO CUTHAINA).

Puc. 3 — OcumiorpaMMbl CHHTE3MPOBAHHBIX CHTHAJIOB Ha JIBYXJIy4€BOM
ocumntorpade (BepxHuit Iyd — cuHTe3upoBaHHbI curaan U3I1, HukHUit 1yq — curHa,
nono6uelid HP curnany).

Pabora umuraropa ObL1a IPOBEPEHA C CUCTEMOIl 00pabOTKU JaHHBIX pajapa
HP na 6a3e moxyns E20-10. Pe3ynbrars! npuBeeHs! Ha puc. 4 u 5.
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6
Puc. 4 — Curnanorpammsl pa3BépTok: a — g=10, 6 — g=1
3 003 3 00H 3 00 3 0004
2 5 2 50iH 26001 25004
2 Bt 2 B0 28 2800
2 700 2 70 2700 2701
2 6iHtH 2 6l 2601 260H
2 50 2 50H 2500 251
2 40 2 40iH 2 41 2 4004
2 30 2 30 2300 2300
2 20 2 20 2210 2210
2 100 210 2100 210
2 0 2 00iH 2000 2t
1 901 1 500 1 800 1300
1 501 1 50 180 180
1 701 1 700 1700 1700
1 60 1 B0HH 1600 1600
1 501 1 500 1500 15004
1 401 1 40 1 400 1 4004
1 300 1 300 1300 1300
1201 1 200 12004 12004
1101 1 100 1100 11004
1 003 1 000 1 00H 1 00H
LI B S0 S0
I B B0 B0
7ihH 7iH 700 700
50 600 s s
Siht 50 50 50
40 40 40 40
3 3 300 300
20 200 21 21
100 10 100 : 100
i ] ¢ . ¢
a 6 2

Puc. 5 — MomHocTh curHana (a ¥ 6) ¥ cedeHue paccesHus (6 1 2)
it g=10 (a u 6) u ¢=10 (6 u 2), ycpenuéunsie no 1464 paaroIOKAIHOHHBIM Pa3BEPTKAM

Ha puc. 4 mpencraBneHsl cUrHajJorpaMmsbl pa3BEpTOK A0 BbICOTHI 3000 kM
JUIL  Pa3HBIX 3HAYEHHWH OTHOMIEHWS CHTHAN/IIyM. KomnmdecTBO TrapMOHUK,
OTIMCHIBAIONINX TMOJE3HBIH curHai, Obuto paBHBIM 80. Takoe e KOIMYECTBO
TapMOHHK OMHCHIBaeT omexy. IlapameTpsl noHoc(hepHO# Tu1a3MBbl T€ XKe, 9TO U B
Cllyyae CHI'Haa, IPECTaBICHHOTO Ha pucC. 3.
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YcepenuuB MomHOCTh curHajga mo 1464 pa3BéprkaM (ITO COOTBETCTBYET
MHHYTHOMY HAaKOIUIGHHIO BO BpeMs pabOThl pajapa), MOXKHO pacCUUTaTh
OTHOIIGHHE CUIHAN IIyM TPHHSATOTO CHTHAIA ¢ M CedeHHe paccesuus gh. Jlns
paccMaTpuBacMBIX ClIy4aeB BHJ] BBICOTHBIX 3aBHCHUMOCTEH JTHUX I1apaMeTpoB
MOKa3aH Ha puc. 5.

BouiBoabl. Pa3zpaboTaHHbIH MPOrpaMMHO-aNNAapaTHEI KOMILIEKC MO3BOJISET
MOJTy4aTh CUTHAIBI JUIl HACTPOMKHM M TECTUPOBAHUS anmapaTHOW COCTaBISIOLICH
cucreMbl 00padoTku pagapa HP, a Taxoke mst otnanku I10.

Coznano 10 umuTaropa (B koTopoM peanm3oBansl pacuét CIIM HP curnana
W IIyMa, pacyéT MIHOBEHHBIX 3HAYECHUI CMECH CHTHAJIA M IIyMa, BBIBOJ CHI'HANA
Ha BeIxox 3I1) u HeoOXomuMoe ammapaTHOe oOecrieueHre B BUIE (POPMHUPOBATENS
curnana U3Il. Kommekc mo3BomuT ympocTtuTh mporiecc otiaaku [10  mns
00paboTkn naHHBIX pagapa HP W TOBBICHTH TOYHOCTH pacuéra MmapaMeTpoB
HMOHOC(EPHOI MIa3MBl.
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IIporpaMMHoO-anNapaTHeIii KOMILIEKC /IS HMMHUTAIMM HEKOT€PEHTHO PacCesiHHOro
curHaja / A.B. Boroma3s, JI.A. Uckpa // Bicauk HTY “XIII”. Cepist: Pagiodisuka ta ioHocdepa. —
X HTY “XIII”, 2013. — Ne 33 (1066). — C. 3-7. biomiorp.: 8 Ha3B.

VY craTTi onmucaHo po3poOIICHHH IMITaTOp HEKOTepPEHTHO PO3CIIHOrO CHIHANy Ha 0a3i MepcOHAIBHOTO
KOMIT'FoTepa.
Ki1104o0Bi cJI0Ba: HEKOTepeHTHE PO3CISHHS, IMITallis, TECTYBaHHS, IEPCOHATBLHUIT KOMIT IOTEP.

In the article an imitator of the incoherent scattered signal based on personal computer is described.
Keywords: incoherent scatter, imitation, testing, personal computer.
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