BaJliB Hanpyru enexTpoxusieHHs BAO 3 uudposumu cxemamu. ['eHepaTop BUpoOIste ukiaorpamu 12
BH/IB [IPOBAIB, SIKi IIOBHICTIO BiATBOPIOIOTH YCi aMILIITYIHO-4aCOBI BUMOTH JI0 L[LOTO BHUAY BHIIPOOY-
BaHb 3a KT-160D.

KuarouoBi ciioBa: BunpoOyBaHHs, 00pToBe 00J1aIHAHHS, HECIPHUHHATIMUBICTD, IPOBAJIM HAIPYTH,
reHepaTop

The ideology of creation, construction and the testing of generator of GPNP-A, intended for testing of
the on-board aircraft equipment (BAE) on immunity to the dips of voltage of power supply of BAE with
digital charts, are described. The apparatus generates 12 types of dips, which fully recreate all ampli-
tude-time requirements to this type of tests by KT-160D.

Keywords: test, board equipment, immunity, voltage dips, generator.
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AJJAIITUBHA OIITUMIBAIIA BUAKOCTI IEPEJJAYI
TH®OPMAIIIL B CUCTEMAX PATIOJIOCTYIIY 3A
HAABHOCTI 3ABA ]

HpI/IBOI[HTCﬂ COOTHOIICHUS U OLICHKA BJIMSAHHUA (I)J'IyKTyaIII/IOHHI)IX 1 UMITYJIbCHBIX ITOMEX Ha Ka4e€CTBO
pa60TLI HIMPOKOIIOJIOCHBIX CUCTEM NEpEAAYN JaHHBIX ITPU PA3JINYHBIX METOAaX MOAYJISIIUU CUTHAJIOB,
JUIL pasiIMIHbIX CKOpOCTCﬁ KOAUpPOBaHUA U Z[aHLHOCTeﬁ MEXAY MOOWIIbHOW U 6a30BOit CTaHOUAMHU H
HCIIOJIb30BAaHUA IIUPOKOIIOJIOCHBIX CUTHAJIOB.

KiroueBbie cioBa: cucrema nepeaavu JaHHbIX, MOAYJISALUSA CUTHAJIOB, CKOPOCTh KOAUPOBaHUS.

IHocTanoBKa mpodseMu Ta aHaJi3 Jirepatypu. CtBopeHHs iHQoOpMaIiifHOT
MepeKi 00CITyroByBaHHsSI KOPHCTYBadiB HEMOXJIMBE Oe3 peanmizaiii HalaiiiHOT Me-
pexi oominy nanumu [1]. CporoaHi 3Ha4yHa yacTuHa Tpadiky 3abe3nedyerbes Oes-
NPOBITHUMH TEJNEKOMYHIKallIMHUMHU palioOCUCTEMaMHU: CUCTEMaMH CYyIyTHHKOBO-
ro, pagiopeneiiHoro, yIbTPaKOPOTKOXBHIEOBOTO, MOOLIBHOTO 3B'SI3KY, a TaKOX
CUCTEMaMH, SIKi BHKOPHCTOBYIOTh CYYacHI TEXHOJIOTIi (GopMyBaHHS i 0OpOOKHU
curHaniB WiMAX, LTE i Tomy noziOHi. Mo)kHa cTBEpKyBaTH, 10 CTBOPEHHS
Cy4JacHUX iH(OpPMAIIHHNX MEpeX MOXIHMBO TUIBKH 13 3aCTOCYBAaHHSIM CHCTEM pa-
niopoctymy (CPJI) [2-6].

3HayHa YaCTHWHA JOCIIIHKEHBb LIOJO0 MOJIMICHHS POOOTH 0E3IPOTOBHX JIOKA-
JMFHUX MEPEX IMPUCBIYEHA aTalTUBHOI HACTPONKH. AJaNTHBHA HACTPOHKA T03BO-
JIi€ TIPUCTPOI0 ONTHMI3YBaTH CBOi MapaMeTpH B 3aJICKHOCTI Bill XapaKTEPHUCTHK
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cepenoBumma. B [7] Oynu qocmimkeHi MMTaHHSA aJalTUBHOTO YIIPAaBIiHHS po3Mipa-
Mu iHpopmaniiiHoro makera B CPJl i migBUIIEHHS MPOITyCKHOI CIIPOMOXKHOCTI
ocranHiX. [Ipencrasnse iHTepec OIHKa BIUIUBY CIIOCOOY MOJYJISILIT 1 IIBUAKOCTI
KOJlyBaHHS iH(pOpMaIil Ha MPOLIEC alaliTUBHOTO YIPaBIiHHS HIBUIKICTIO Mepenadi
iHpopMalii mpu HasBHOCTI iMIynbcHHX 1 (aykryaniinux 3aBan (P3) B kanaii
00MiHy iH(pOpMAIIi€TO.

Meta crarTti. OnTumizarnisi IBHIKOCTI nepenadi iHGopMaliil mpyu HasBHOCTI
¢GuyKkTyaniiHuX Ta IMIYJILCHHUX 3aBaJl B KaHali 0OMiHY iHpopMariero.

OcHoBHmit po3ain. OnHIEI0 3 OCHOBHUX NpOOJIEM YIpPaBIiHHS Pecypcamu
Oy/b-SIKOT TEIEKOMYHIKaI[IfHOI CHCTEMHU 3 KOMYTALI€I0 MaKeTiB IiJ 4ac obciyro-
BYBaHHS — II¢ TIOIIYK KOMIIPOMICY MK CTYIIEHEM BUKOPHCTAaHHS BXKE 3aIisTHUX
pecypciB Ta piBHEM SKOCTi 0OCITYroBYBaHHSA. Y MpOILECI BIOCKOHAIEHHS POOOTH
Mepexi P/l HamararoTbCst 3HAWTH PO3YMHHI KOMIIPOMIC Y JOCATHEHHI LUX JBOX
MIPOTWIICKHUX IIiIed. 3 oJHOTro OOKY, MparHyTh MOJIMIINTH SKiCTh 0OpOOKH Tpa-
¢iky, ToOTO HaMararoThCs 3HU3UTH 3aTPUMKH B MPOCYBaHHI ITAKETiB i 3MEHIIUTH
BTpartu makeTiB. Ha mpakTtuti 1iei MeTn MO>KHa JTOCSTTH, TOJIOBHHM YHHOM, 32 pa-
XYHOK pe3epBYBaHHS PECYPCIB, a IS IIbOTO HEOOXiTHO MaTH JOJATKOBY HE3aMisTHY
Ha JIaHMH MOMEHT YacTHUHY NPOITYyCKHOI 3JaTHOCTI KOMyTaropa. 3 iHImoro Ooky,
HaMararThCs MaKCUMAJIbHO 30UIBINNTH iH(GOpMAaIliiiHe HaBaHTaKEHHS BCIX pecyp-
CIB Mepexi 3 METOIO TIiIBUIIICHHS SKOHOMIUYHUX MOKA3HUKIB ii ekcruryaTamii. Kom-
MIPOMIC Yy JOCSITHEHHI BUILEHA3BaHUX LIEH, SIK OKa3y€e MPAaKTHKa, CTAHOBUTBH OC-
HOBHHU 3MICT 3aJ1a4i ONTUMI3aIlil poOOTH MEpexKi.

[t makeTHOT MepesKi mapaMeTp HaBaHTA)KEHHS TOB'I3YIOTh 3 TAKUMH ITOKA3-
HHUKaMH SKOCTi 00CITyTrOBYBaHHs, SIK 4ac 3aTPUMKH JOCTaBKH Ta HMOBIPHICTb BTpa-
TH makeTy aaHux. OJHaK MOXHA CTBEp/KYBaTH, IO Ha3BaHI IMOKa3HUKU SKOCTI
00CITyTOBYBaHHS BH3HAYAIOTHCS MPOIYCKHOIO 3IaTHICTIO 200 MIBUAKICTIO TIepeaadi
iHpopmamii. Bygemo BpaxoByBaTH Taki pealbHO iCHYIOYi YHHHHKH, SK 3aBajH, SIKi
MPU3BOIATH 10 3HIDKEHHS HMOBIPHOCTI MOMHJIOK (OIWHOKHX 1 TPYIOBHX) i, SIK
HACJIJIOK, JI0 3MEHIICHHS peaybHOl IBUAKOCTI mnepenadi iHpopmarii. MoxHa
CTBEPJUKYBATH, 1110 e(peKTHBHA MIBUAKICTh Mepeiadi JaHUX 32 YMOBHU BiJICYTHOCTI
nepenoBHEHHs Oydepa mam'siTi MOYKHA BUSHAYMTH SIK:

Re:<f(R03Vk9npstr,£»PesZ)s (1)

ne R, — TMoTeHIiiiHa MBUAKICTH Tepenadi iHpopMamiiHUX NaHWX; V), — KomoBa
MIBUAKICTB; 1, — JOBKUHA MIAKETY JAHHX; /, — 4ac MOIIMPEHHS CUTHATIB Yepe3 Ka-
HaJ 3B'SI3Ky, a TAKOXK aHAJi3y Ta MiATBEpHKEeHHS (a0o mepe3anuTa) MpuioMy maKe-
Ta; € — IOKA3HUK TPYITyBaHHS IMOMHJIOK B Pe3YyJIbTATi 3aBaj; z — KUIBKICTh Iepe3a-
muTiB; P, — IMOBIpHICTh TOMIJIKH Ha OiT iHpopmanii. AHami3 Bupasy (1) mokasye,
IO ONTHUMI3allisl MIBHIKOCTI mepenadi iHdopmanii B 3Ha4Hii Mipi BU3HAYAETHCS
HMOBIpHICTIO P,, IKa € IHTErpaJIbHOIO OIIHKOIO KaHay nepenaui indopmarrii. [Ipo-
BE/IEMO aHalli3 BIUIMBY HAaBMUCHHX 1 HEHABMHCHUX 3aBaJl Ha mupokocmyrosy CPJ]
IIpY BUKOPHCTaHHI iHpopManifHuX CHTHANIB HAa OCHOBI (ha30Boi Ta KBaapaTypHOI-
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ammtiTyaaoi Marimynsanii (KAM) 3 pi3sHUME MIBUAKOCTSMH KOAyBaHHSI. B skocTi
MTOKa3HMUKA SIKOCTI CHCTEMH TIepeadi JaHUX BHOepeMOo HMOBIpHICTb TOMMUIIKH, SIKa,
B 3araJlbHOMY BHII3/IKy, BU3HAYAETHCS SIK

1 Dy,

P=—|1-@| |— ||, 2
=2 % o)

T
ne D, = I[x_y[ O—x, (t)][[x_y,. (H)—x (t)]]’ dt — eHepreTuyHa BiJICTaHb MIX CHTHalla-
0

MH, Ny — cHeKTpaibHa IMUIBHICTD MOTY)KHOCTI LIyMy, SIKY MOXKHA BH3HAUHUTH SIK
N, =kT (K w 1), k — mocriitna bonsimana, K, — xoedilieHT myMmy npuiiMada, 77
X

2 .
I el - ¢ynxkuig Jlamaca.
T o

— Temneparypa, @(x) =

Eneprernune BincTaHp MK CHTHAJIAMH [UIS PO3TIITHYTHUX CHTHAJIIB OLIHIO-
€TBCA SIK
— st GazoBoi maninysii (BPSK):

. T
D, =2VE s1nﬁ;
— st KAM:

D,y = \/ﬁ(\/ﬁ_l)il : 3)

Bynemo BBaxkatu, 110 BificTaHh Mi MOOLJTBHOIO 1 0a30BOI0 CTAHIIISIMU CKJIa-
nae r. Tomi MTBHICTH TIOTOKY €HEprii, sSIKa YTBOPIOETHCS BUIIPOMEHCHHM CHTHA-
JIOM B MicCIIi po3MitieHHs npuiiManeHi anTenn CPJl, sika 3HaX0qUTHCS Ha BiJICTaHI

. . . 2 .
7 B1J BUIPOMIHIOBAHOI AHTE€HH, CTAHOBUTH Snp = PG/ 4nr® , ne P — moTyXHicTh

nepenaBada, G — KoedilieHT MOCWICHHS aHTeHHU IepeiaBada. [10TyXHICTh curHa-
Ty Ha BXOJi MpuiiMada, B IbOMY BHITAJKY, MOXKHA 3aITHCATH SIK
p s 4P
4mr
ne A — edexTHUBHA IUIOIIA AaHTEHH MTpHiMaYa.

Ciin 3a3Ha4uTH, WO NPH OLIHIOBaHHI MOTYKHOCTI CHUTHANy Ha BXOJI MNpH-
fiMaya HeoOXiJIHO BpaxOBYBaTH KOE(ILi€HTH, SKi OIIHIOIOTh BTPATH €HEprii cur-
HaJly 32 PaxyHOK HECIIBNaJaHHs MOJISIPH3allil, a TAKOXK BTPATH CHT'HAIY B aHTEH-
HO-(inepHOMY TpakTi npuiiMaya. [l BUSBJIEHHs CUTHaJIB HEOOXiqHO, 100 Bif-
HOLIEHHsI CHTHAJI/IITyM OyJ10 OijibIlle ITOpOroBoro. BiHOIIEHHs CHTHANI-IITYM MOX-

Ha OUIHNTH Ha OCHOBI HACTYTIHOTO BUpPasy ¢ = ./P, / N, .

Sxmo Ha npuiimau CP/] 3 mekinpkox Hampsimi BiutuBae J mxepen ©3. B pe-
3yJIbTaTi Jii 3aBajl CIeKTpalbHa LIUIBHICTh MOTYXKHOCTI Ny BHYTPIIHBOTO IIyMY,
MepepaxoBaHOro 10 BXOMy MpHiiMada, JOMOBHIOETHCS CYMapHOIO CIIEKTPATbHOIO
IITEHICTIO MOTYKHOCTI J 30BHINTHIX 3aBaj Np, sKa BH3HAYA€THCS CIIIBBITHOIICH-
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HAM
J PG

N =27 4.,

’ Z“4Tcrszm. /

j=1

e P,(G,) — ebexkTMBHa BUIPOMIHIOBaHA MOTYXKHICTh 1 KOE(illi€HT MOCHIIEHHS
AHTEHHU j-TOTO MOCTAHOBHUKA 3aBa/IH, B, — IIMPHHA il EHEPTETUIHOTO CIIEKTPY, #j —
JaJbHICTh NOCTAaHOBHUKA 110 npuiiMada CP/l, A; — epexTrBHA MIoma npuiiMansHOi
AHTEHHM JJIsl HANPSIMKY MTPUXOJY 1 MOJIsipU3allii KOJMBaHb 3aBa]l j-TO MOCTAHOBHUKA.
Takum umHOM, sikio Ha CPJl BrumnBae (GuyKTyauiiiHUN 3aBajHMI CHUTHAI 3
CepeHbOIO0 TIOTYKHICTIO P}, KUt TIOBHICTIO IOKpHBae i pobody cMyry B i aHalo-
TiYHO CTaI[iOHApHOMY T'aBCIBCBKOMY IIyMY Ma€ HYJBbOBE CEPEIHE 1 PIBHOMIpHY
CNeKTpalbHy MIINBHICTE MHOTYXHOCTI Jo=P/B. Toni CcHiBBiJHOIIEHHA CHUI-

Ha/(uryM + 3aBaja) Ha BxoJi npuiimaya CPJ/] BU3HAYNMO HACTYITHUM YHHOM:

P
—r 4)
N,+J,
Bpaxosytoun (2), (3) i (4) i 3 ypaxyBaHHIM IIBUAKOCTI KOXyBaHHS V= k/n
OTPUMYEMO HMOBIpPHICTH P, pH niepenadi piBHOMMOBIPHUX CHTHANIB (a3oBOi Mo-
JUYJISIINT:

q:

ne E = E,log, M — eHeprisi Ha OUH CHUMBOIL.

[Mpunyctumo Tenep, 1m0 3aMiCTh HENEpepBHOI MIMPOKOCMYTOBOI 3aBaiu Ji€
IMITyJIbCHA 3aBa/ia TiIBUINEHOI TOTYXKHOCTI P;/p, 1110 IOCATAEThCS 33 PaXyHOK 3Me-
HIIeHHs 4acy ii BBy Ha CPJ] momo 3arajibHOTo 4acy BIUIMBY Ha BEJIMYUHY P
O<p<l).

IMOBipHICTP BUHHKHEHHS IMITyJBCHOI HaBMHCHOI 3aBainl B JaHUA MOMEHT
Jacy MOKHa BBaKaTH piBHOIO p. Uepes aii HABMHUCHHX 3aBajl MPOTATOM BiTHOCHO-
TO Jacy Inepesadi p CrieKTpajibHa OIUIBHICTH MOTYKHOCTI HABMHCHOI 3aBajil 3 ypa-
XYBaHHSM TEIIOBOTO IITyMy 3pocTae 10 Ny + Jo/p. B mpomikok gacy, 1o 3auimm-
Bes, 3 HiMoBipHicTIO (1 — p) mKepeno 3aBaa HE BUIAE, 1 BIAHOMIEHHS CHUTHAI/ITYM
MIPUHHATOTO CUTHAITY BU3HAYAETHCS TIMBKH HAABHICTIO D3 31 CHEKTPANTBLHOO IIiTh-
HICTIO MOTY>XHOCTI Ny (Bupas (4) mpu Jy = 0).

TakuMm 4nHOM, BUpa3 Jisl IMOBIPHOCTI P, MPH BIUIMBI IMITYJIbCHOI 3aBa/Iv SIB-
nsie co000 CyMy TMOMMIIOK 3 ypaxyBaHHIM D3 i 3 ypaxyBaHHIM HaBMHCHHX IMITy-
JILCHUX 3aBaJl:

2PGAn . m
(1-p

1-@| [————sin— ||+p| |-
4nrNok M

2PGAn i
ant(Ny+J kM
0 0

1
F=5
2
Hageneni Bupasn MoXHa IepeTBOPHUTH NpH BuKopucTanHi KAM curraimis,

BHKOPHUCTOBYIOUH CHEPTETHYHY BiZICTaHb X CUTHANIB (BUpa3 (3)).
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Po3paxynkn iiMOBipHOCTI mMOMHIKK Ha OiT iH(oOpMarii, mpu BHKOPHCTAHHI
CUTHAJIIB 3 ()a30BOI0 MAHIMYJIAILIEIO 1 TOTYKHOCTI BUIIPOMiHIOBaHHA piBHOI 1 BT,
npejcTasicHi Ha puc. 1, 2. ITotyxHicts HaBMECHOT P3 mpu po3paxyHkax Oyiia

oOpaHa B TpH pa3u OuIbIIIE TOTY>KHOCTI BHYTPIIIHIX ITYMiB.

1107
: k/n=2/
P TN —
Lo T Y, hA = _et”
=7 : z A
7 By 7 G 4
I By ,I/ /) L d -
. / TN, ,
/ Z-8.PSK =7
!\ : YA e |/ n g 2
- 7 P K g
110 ; - , ' =
finsle 11 7 & - kn-12=——
e £ N A | B A A W — r
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Pucynok 1 — BB BHyTpilIHIX IIyMiB Ha HMOBIPHICTH OITOBOT TOMHJIKH

— Pe
10
= 7 1 /n="/3 i
F16-PSK 7 7 k23 : ——BPSK =
_ e Z B < ~ b
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Pucynok 2 — BnuB BHyTpimHiX mrymis i @3 Ha HiMOBipHICTE OiITOBOI OMUMIIKU

HaBeyieHi po3paxyHKH IOKa3yHOTh, 110, BAKOPHCTOBYIOUH OLIHKY IalbHOCTI
MiX 0a30BOIO0 i MOOINBFHOIO CTAaHIISMHU 1 MOTYKHOCTI HABMICHHX 3aBaJ, MOKHA
aIanTHBHO YIIPABIATH NapameTrpaMu Bupasy (1) 3 MeToro omTuMizariii mIBUAKOCTI

nepenadi iHpopmarii B cucTemi.

BucHoBku. Bumesukinaaeni pe3ynbTaT MOKa3yoTh, 0 aJalTHBHUI BUOIp,
Ha OCHOBI OIIIHKM €HEPreTHKU KaHajy nepenadi iHdopmanii Mixk aOOHEHTaMH, MO-
JOyJALil CUTHAIIB 1 HIBUIKOCTI KOJYBaHHs J03BOJISIE ONTHMI3yBaTH LIBHIKICTh

nepeaayi iHdopmarrii.
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AjanTuBHA onTHMi3alis mBHAKOCTI mepeaayi iHgopmanii B cucremax pagiogocrymy 3a
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Ha3B.

HaBonsTbest CHiBBIAHOIIEGHHS Ta OLIHKA BIUIMBY (IyKTyalifHUX Ta IMITyJbCHHX 3aBaj Ha SIKiCTH poOo-
TH IIMPOKOCMYTOBHX CHUCTEM IIE€peAadi JaHUX NP PI3HUX METOAAX MOJIYJIALIT CUIHAIIB, A PI3HUX
LIBUAKOCTEH KOAYBaHHS i JajbHICTEi MiXK MOOITBHOO 1 6a30BOIO CTAHILISIMH i BUKOPUCTAHHS LIMPOKO-
CMYTOBHX CHTHAJIB.

KuarouoBi ciioBa: cucrema nepesiadi JaHUX, MOJYJIALISL CUTHANIB, IIBUIKICTh KOYBaHHS.

There have been given relation and assessment of the impact of fluctuation and impulse noise on the
quality of broadband data transmission systems with different methods of modulation signals, for dif-
ferent coding speeds and the distances between the mobile and the base stations and the use of broad-
band signals.

Keywords: data transmission system, signal modulation, coding speed.
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CHUHTE3 ONTUMAJILHOI'O BUSIBJISIYA ABOHEHTIB 3AIIUTY
HECHUHXPOHHOI MEPEKI 3AIIMTAJILHUX CUCTEM
MEPEJAYI IHOGOPMAILIIT

B craTtbe cuHTEe3HMpOBaHA CTPYKTypa OOHapyXKUTeNlsl a0OHEHTOB 3allpOca HECHHXPOHHOW CETH 3aIpo-
CHBIX CHCTEM Iepeiadn MHPOpMalum, 4To 00eCHedrIo Nepexos OT 00CTy)KUBaHHs CHTHAJIOB 3arpoca
K 00CITy>KMBaHHIO aOOHEHTOB U, KaK CJI[ICTBUE, O3BOJIMIIO IIOBBICHTh IOMEX0YCTOHYUBOCTD H IPOILY-
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