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Basic results of creation of a softwire for estimation of the electromagnetic compatibil-
-ity (EMC) in the groups of radio-electronic vehicles (REV) operating in various frequency
range are reduced. Created softwire provides the EMC estimation for diffgtent conditions of
REYV receiver and transmitter functioning and for different parameters of antenna-feeder pathes.

Beeaenue. JlaGopaTopuet "PaniioMoHUTOpHHTa U 06paBOTKH PagUOTEXHUYECKON HH-
topmanmu"” XapbKOBCKOrO HAUMOHAIBHOIO YHHUBEPCHUTETa PaTUOIIEKTPOHUKU IPOBOIUTHCS
paboThl IO CO3MAaHMIO PACUETHONH METOAMKH W IIPOrpaMMHOro obecneyeHus IS OIepaTHBHOTO
ornpene/IeHUS JTeKTPOMarHuTHol copMecTuMocTH (OMC) papuoasekTponHsix cpeacts (POC) B
rpyrmuporkax POC [1]. ODMC POC gBnsercs cocTaBHOR YacThIO 3a1a4y YaCTOTHOIO TUTAHUPO-
BaHHA ¥ NMPUCBOEHHUA YacTOT panuocpencTeaM. Ananmu3 IMC mo3BonseT BRISBUTH MOTEHIIHATb-
HO BO3MOJKHBIC HCTOYHMKH IToMeX Ui HOBBIX POC, BBOOMMBIX B DKCINTyaTalHIO CHUCTEMBI, a
Taroke onpeleauts POC, 111 KOTOPBIX BBOAUMBIE CPEICTBA B ONPEAEISHHBIX YCIOBUAX MOTYT
ABUTHCSH MCTOYHWUKOM HoMeX. B cBa3u ¢ pocroMm umncia POC M nossilleHHeM TpeGOBaHHHA K
ofecneyueHHIo MX COBMECTHOFO UCIIONB30BaHKA B IUIOTHBIX FPYIHIMPOBKAX 3aJada onepaTuBHOR
OLIeHKH ¥ aHaiuza yeiioBuid OMC PIC sBisercs akTyanbHOM,

Henvio poxiajga SBIseTCA WIIOKEHHE PE3YIHTATOB CHCTEMATH3AlMH METOAOB M Ha-
NpaBieHUi NporpaMMHON peanu3alyi pacueTHbIX MeTomuK oueHkH DOMC POC u paspaborku
undopmMarmoHHe-pacueTHol cucremsl (MPC) ouenkn OMC B rpynnuporke POC, paGoraromux
B Pa3/IMYHBIX YaCTOTHBIX AMANA30HAX.

Ocuosuas yacte. MPC npennasnavena ni1s noseimeHns 3dgpexkTHBHOCTH HHpoOpMa-
IIMOHHOTO o0ecneyeHus OpraHoB paJHoO4acTOTHONO MOHMTOpPHHIrA NMyTeM aBTOMATH3aLMH pac-
9eTHRIX Dpoieccos 1o oneHke DMC B rpynmnuposkax POC. Jias goctwxenns 31oil nem UPC
J0sDKHA 00ecneyrBaTh:

-pacyer mapamerpoB OMC B rpymmuposkax POC pasnoro cocraBa: mapa POC, He-
ckompko exuHuy POC, Heckonpko coteH POC, a taroke npoeepka OMC ananusupyemoro nepe-
nartumka (npueMHHKa) ¢ rpynmupoekoi POC mpu paGore nepenarumka (MprueMHMKA) Ha OXHOM
33JaHHOU YacToTe;

’ -TIOMCK [MOMEX Ha OCHOBHBIX pabOuyHX 4YacTOTax NMepeJaT4HKOB/IIPUEMHHKOB, HA KOM-
GHHAUMOHHBIX ¥ HHTePMOIYIALUHOHHBIX YacTOTaX, a TaKKe NOMeX GJIOKHPOBaHUS;

-onieHKy ycnosuii OMC B auanasone yactoT o1 30 MI'n go 30 I'T mpu paccrosHusax
Mexay POC ot 1 no 500 km » ppeMenH Bo3aeiicTBHS momexu oT 1 no 50%;

-pa3paboTKy peKOMeHJall|i MO 4acTOTHOMY H/HIIH TeppPUTOPUATLHOMY (IIPOCTpPaHCT-
BEHHOMY) Pa3HOCY NOTEHLHAIbHO HecoBMecTMMbIX POC, u3MeHeHUIo mapameTpoB (hyHKIHO-
HupoBanus POC ¢ uensio npusegeHus OMC rpynmipoBkH B TpebyeMoe COCTOSHHE.

CywecTseHHBIM OTiIM4KMeM pa3spabateiBaeMod WPC sBnserca yuer ocobeHHocTei
penbeda Ha OCHOBE HCIONb3OBAHUSA UM(DPOBBIX KapT MECTHOCTH, YTO [O3BOJISET MPOBOAMUTH
pacyeTsl 3HEPreTHYECKUX fTOKa3aTe el ¢ yuyeToM 0CoOeHHOCTEeH Tpacchl pacnpoCTpaHeHHs pa-
auososiH (PPB) n xoHKpeTHOTO penbeda MecTHOCTH Ha Tpaccax PPB u B paiioHax pacnonoxe-
Hua POC., .

BosmoxkHOCTH, 3aj10)KEHHbIE B pazpabareiBaemyto MPC, no3BossioT Npor3BOAUTS:

-BU3YATbHEIA aHANM3 Ha SKPaHEe MOHHTOpa 0CODEHHOCTEH MECTHOCTH U KOH(puUrypauuu
JIOKATBHOM FPYNITHPOBKY B paifOHe BO3MOXKHOIO PAacTIOIOKEHHS BHOBEL BBogUMoro POC;
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-BU3yaJbHBIA aHAIM3 Ha 3KpaHe MOHMTOpa ocobeHHOcTeH penbeda Tpacchl pacIpo-
cTpanenus paauoBonH (PPB) Mexxay iByMs BBIOpaHHBIMU TOUKAMH;
" -pacuer DMC rpynmuposkd POC B aBTOMAaTU3UPOBAHHOM HJIH B PYYHOM PEXHUME;
-[IPOCMOTP ¥ peAaKTHPOBaHHe rapaMeTpos 6a3sl nanHbpIX POC rpynnupoBky;
-3a[IOMHHaHUe TEeKYILIero M300paXKeHHs KapTel U peiibeda MECTHOCTH B rpadHuecKoM
¢dopmaTe, a pe3yNIbTaTOB PacueToB Mo HecOBMEeCTUMBIM POC — B TekcToBOM (aiine.

B ocnoBy anroputva ¢dyHkunoHdpoBanus UPC 1onoxeHbl 3HepreTHYecKuii, BpeMeH-
HOI, JaCTOTHBIH U IIpOCTpaHCTBeHHEI kpuTepun OSMC POC.
: B cooTBETCTBHH € 3HEPreTHHeCKUM KpuTepueM petternd o6 OMC uznyuareneii U npu-
€MHHKOB 3JIEKTPOMArHUTHOM 3Hepruy NPUHUMAIOTCS Ha OCHOBE pacueTa MOHIHOCTEH MOJe3HbIX
M [IOMEXOBBIX CUI'HAJIOB Ha BXOJ€ MPUEMHHKOB — BO3MOKHBIX peLenTopoB noMex [2] (¢ yueTom
psina napametpos POC 1 Tpakra pacnpocTpaHeHHs PamgHMOBONH) M pacyeTa OTHOLICHWA CUr-
HaJI/NIOMEXa, 3Ha"UeHHe KOTOPOro CPaBHHUBACTCA C 3aIaHHBIM [IOPOroM:

P,[nBB1) =Py +Gr +Gg +Gr(0sB)+Gr(oaB)+ M +1g +Kuy+ Vip + Ver,

rae Pr— mowmmnocts nepegarunka rnomex, Ab Br; Gr=0 — kos¢pdunment ycunenus as-
TEHHBI HpHeMHUKa, n1b; Gr=>0 — KosbdULMEHT ycuieHUs aHTeHHBI nepeaatunka, ab; Gr{a,B)<0
— 3HAYCHWE HOPMHpPOBAHHOM AHarpamMmbl HarpaBjieHHOCTH aHTeHHBbl (JIHA) nepexartumka B
HanpapjieHu# Ha npreMHuK, 1b; Ggr(a,B)<0 — sHavuenuwe HopMuposannoi JTHA npuemnuxa B
HanpaB/lieHUH Ha nepelJaTddk, Ab; nr<0 — koadduumenT NoTepy MOLIHOCTH CHIHANA B TPaKTe
nepegaTHuka POC OT BBIXOJHOTO YCHIMTENA MOLIHOCTH A0 BXOJAa MepeRarolleil aHTeHHb!, Ab;
Mr<0 — x03(PHULHEHT MOTEpH MOLIHOCTH CUrHANA B TpakTe npuemHuka POC OT BoIxoaa npH-
€MHOH aHTeHHBI JO BXoJa rnpuemHuka, 1b; Kuyu<l — xoadduument yacroTHolt usbuparesHo-
CTH IPHEMHHKA, ONpeAessieMblH s paccMaTpuBaeMoil Mapbl "TepeaaTduk-npueMHuK”, ab;
V1p<0 — k03 dHULMEHT, KOTOPBIA YYUTHIBaET JOMONHUTEbHBIE [TOTEPH HA Tpacce pacripocTpa-
HeHua paguosonH (PPB) 3a uckiroueHuem mnorteps B cBoOoaHOM npoctpaHctse, Ab; Ver=

A o
201g4—6- K03(pPHULHEHT, YUUTHIBAIOIUMHA MOTEpH MOLIHOCTH B CBOGOMHOM NPOCTpaHCTBE U
T

npeobpazoanue OMB B anTeHHOM ycTpoiicTBe npremMHuKa, b,

Ilpu ucrnionp30BaHUM GONBILOrO MIEPEYHS NMapaMeTpoB, XapakTepusyromux POC u tpac-
cy PPB, BpeMs nmpoBeAcHHS PacyeroB ¢ UCIOJIB30BAHHEM JHEPreTUHECKOro KPHTEpUs MOXKET
65ITh O4eHs OonpiuM. JINg yMeHbIIeHHA BpEMeHH pacyeToB HCIONb3YIOTCA BCIIOMOraTelbHBIE
(BpeMEeHHOM, YaCTOTHBIH H NMPOCTPAHCTBEHHEIH) KPHTEpUH, TPEOYIOIIHE y4eTa MEHBINEro KO-
Ju4ecTBa NpH3HaKoB. OOGbeNMHEHHE YHEPIETUYECKOrO U BCIIOMOIaTe/IbHBIX KPUTEPHEB MO3BO-
JseT co3aaTh Ooslee MPOU3BOAUTENBHYIO PACUETHYIO cUcTeMy oleHkn OMC, obecneyuBaromyo
BBICOKYIO IOCTOBEPHOCTh IIPHHUMAEMBIX PELUCHHMH.

HocToBepHocTh 1porHo3oB coctosiHus OMC POC ompenendercs nonHoTol ydera yc-
nosud dopMupoBaHus U Ipuema curuanos. [Toatomy npu cozganmu UPC Gonbluoe BHUMaHUE
YAENANoch y4eTy GakTopoB, BIMAIOMIMAX Ha napaMeTphl GopMHpyeMoii NoOMeXH, Kak B TpakTe
nepeAaTyNKa, Tak U B MIPHEMHOM yCTpoHCTBe. B 4acTHOCTH, pacyeT YacTOTHBIX KaHANOB W31y~
yenus/npuema 8 IPC npousBoamTes B MOJOCE 4acTOT, HAMHOTO MpPEBBIIAONIEH LWIUPHHY pa-
Oouelt MoJIOChl YacTOT PAAHOU3TYUEHUH MepenaTudKka UM MpHeMa CUTHANOB JUIS NPHEMHOro
YCTpOMCTBA, 4TO I03BOJAET YHECTh B pacyeTax BHENOJIOCHBIE KaHaIbl GOPMHPOBaHHS/IpHEMA
nomeX. Ilpu 3T0M B OCHOBHOM 1 COCEIHHX M0O10CaX YaCTOT MOLIHOCTE IIOMEXH PACCHYHUTHIBaeTCA
MyTeM HCNO/B30BAHKSA MAacOK paJHOH3NYHSHHA/TIpHEMa, 3a1aBa€MbIX WHIWBHIYaIbHO IJIS Ka-
MJI0ro nepeaaTytika/IpUEMHHKA PaHOCHIHAJIOB. N

HauGosblnyto ClOKHOCTE B IPOLIECCE PacueToB IpeAcTaBiiseT y4eT (aKTopoB, olpe-
JENSOIINX T0TEPH MOIHOCTH ITOJIE3HBIX H MTOMEXOBBIX CUIHAJIOB B TpakTaxX M B atMocdepe Ha
tpaccax PPB. K mnM oTHocaTcs 3ddexthl pacnpocrpanenus PPB B Tponocdepe ans cioyuaes
YHCTOM M 3arpssHeHHOH aTtmocdepsl, 3bdekTr, 00yc/IOBIeHHbIE OACTWIAIOMEH TOBEPXHO-
CTHIO M IPENSTCTBHAMM Ha MyTH BONHbL, 3¢ dexTsi pacnpoctpanenys PPB B nonocdepe. Yuer
yKazaHHBIX 3}¢deKkToB B pacu€THBIX MeTogukax OMC NpoU3BOAMTCS C MCIIONB30BaHUEM pAsia
Mozeneii (MeXaHW3MOB) PacTIpOCTPaHeHHs HOMeX M CHIHAJIOB. K HMM OTHOCATCS MeXaHM3Mbl
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PacrpocTpaHeHHs ABYX TUNOB: a) cTaGHiIbHBIE (oaroBpeMeHHbie) H 6) HecTaOunpHbIE (KpaT-
koBpeMeHHble). K MexaHu3MaM pacrpoCTpaHeHHs INepBOro THIA OTHOCATCH: MpsMas BUIHM-
MOCTE (A YC/IOBMI HOpPMANIbHOM XOpomro nepemeulaHHOW aTtmocdepst); AudpakuHs — IpH
BBICOKHX YPOBHJX CHUIHaNOB (Haj INIafKoH MOBEPXHOCTHIO 3€MIIM M NPENATCTBUAMM); TPOIO-
chepHoe paccesHue (a4 tpace PPB nporsxeHHocTsio 60see 100 KM)’, a K MeXaHH3MaM BTOpO-
ro THMA — [OBEPXHOCTHBIE BOJTHOBOABI (Hax BOAOH M MIOCKUMHU IPUOPEKHBIMU 30HaAMM; TIpH
9TOM CHrHAJl MOXKET IpPEBbIIIAaTh YPOBCHb CHrHala B CBOOOJHOM IIPOCTPAHCTBE); OTpaXKe-
nue/pedpakuys ot npunoaHaToro ciaos (Ao 250-300 kM); paccesHue B rugpomMereopax. B mpo-
necce paspaborku UPC onenkn OMC PAC wucnonb3opanuchk monenu PPB, paszpaGoranHbie
MexayHapoOHbIM Cowo30M anekTpocBasu (MCD), mpuBeneHHble B pexoMeHzaumsax MCO-

- RP.1546, P.452 u P.525, a Taxke cortaHieHHe MexAy eBpPOneHCKMMH afMUHHUCTPALIMAMH CBS-
3u "Bena-99". - %

HPC onenku DMC POC copepkut myastuTabanunyto bJ] napamerpos POC, B]] kap-
torpaduueckoil UHpopMannH, TOACUCTEMY MIPUHSTHA PELICHHA, MOJCHCTEMY OTOOpDKEHUA U
yrpaBieHus rpaduyecKuM MHTepdeHcoM, MOACUCTEMY YIIPABIeHHs NApaMeTpaMu aBTOMATH-
3MPOBAaHHOIO pacHeTa W rpaduyeckod MOACHCTEMOM, MHQOPMAaLMOHHO-CHPAaBOYHYIO MOACHC-
TeMy, MOJCUCTEMY JOKYMEHTHPOBaHHUA pe3ynasTaroB pacderoB OMC n kaprorpaduueckoi un-
dbopmarum.

IIporpammuciii unTepdeiic MPC no3sonsgeT onepardiBHO M3MEHSATH I1apameTphbl MOAE-
aupoBaHus, coctas POC u pexumsl MX (YHKUMOHHPOBAHHA, A TAKXKEe BApHUAHTHI PasMELLECHHS
POC (anrenHmix nioctoB). MuTtepdeiic cHcTeMbl ME3BOISET OPraHU30BaTh padoTy B MHOIO-
OKOHHOM PEXHUME ¢ OAHOBPEMEHHBIM BBITIOJTHEHHEM HECKONBKHX 3a1a4. OrobpaxeHue pe3ylin-
TATOB PAacUeTOB OCYLIECTBISETCS BU3YAJbHO — Ha IUTAHE MECTHOCTH, a Tak)Ke B BHAE COKpa-
HICHHOTO COOOMIEHUS MM pa3BepHyTOro dGopmynapa HecoBMecTUMbIX rap POC (ecnu Takue
obHapyxeHbl). PazpepHyThIi dopmyrsap obecileunBaeT BO3MOKHOCTh aHaIW3a TEKYLUWX AaH-
HBIX pacueta OMC ¢ ompenesneHreM NpuyUH HecoBMecTUMOCTH POC, kaHanoBR BOSHHKHOBEHHS
TTIOMEXH H COOTBETCTBYIOLUMX MTYyTei ee ycTpaHeHus (puc. 1).
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Puc. 1.

BJ] napamerpoe P3C peanmsoBana Ha ocHoBe CYB/] PostgreSQL u Bxmouaer B ceGa
TPU B3aUMOCBA3aHHple Tabnuuel: "OOmue napaverpst POC", "[lapamerphl nepeaaTqiHKoB
P3C", "Tlapametpsl npuemHukoB P3C". Bl xaprorpaguueckoit HHGOPMALIMH BKIIOYAET JABe
BEKTOPHYIO M TOYEYHYIO KapThl, KOTOpPbIe MOKPHIBAIOT BCKO TePpUTOpHIO YKpauHel. ToueuHas
Kapra UMeeT Lar Juckperusanuu 50 m. :

B UPC ucnonb3ylorcs NBa OCHOBHbBIX pexvMa GyHKIIMOHUPOBaHHA: "ABTOMATH3MPO-
saHHpI" 1 "PyuHoil", a Taioke BecriomorarenbHbIi pexum "TecT-koHTpoas”.
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C DOMOWIBIO TTOJCHCTEMB] YIIPaBIeHUs MapaMeTpaMi aBTOMATH3HPOBAHHOIO pacdera
nMapamMeTphl AJITOPHTMa MOTYT M3MEHATHCS B JOCTAaTOYHO IIMPOKHX IIpefienax, 4To Mo3BOJISET
ocymecTBIATh HacTporky MPC noa koHKkpeTHyIO 3a1ady.

Iporpamuoe o6ecriewenue (110) MPC onenxn OIMC POC nossonser:

-oLEeHHUTH 3¢ (EeKTUBHOCTD UCTIONB30BAHMA U cTeneHb 3arpysku PUC;

-OMpPEeJeNIMTh OPaHHYEeHHs Ha HCTIONB30BaHHE U PErHOH pacrosioxeHus POC, a taxke
OLIEHUTHh MUHIUMaTbHO-HeoOxoaumMerii PUP npu pasnuunbix BapvaHTax pasmerieHus P3C;

~OIPENIEINTh BO3MOXKHBIE KaHAJIbl MEHCTBHUS TIOMEX Ha paJHOIPHEMHbIE YCTpOicTBa

-aHamsupyeMbix POC # ypoBHH TOMeEX Ha BXO[e paauolpreMHbIX ycTpoiicts POC no ocHoB-
HbIM ¥ [MOOOYHBIM KaHamaM, BKIIOHaK 3¢QeKTsl HHTEPMOAYIISLIHH ¥ OJOKHPOBKY IOJNE3HOTO
CHrHAJIa B IPUEMHHUKE WiTH NiepelaTIuKe;

-COCTaBHTH CIIMCOK NMOTEHUHAIEHO HecoBMeCcTHMEIX Nap POC ¢ ykaszaHueM apaMeTpoB
MOMEXOBBIX CHI'HAJIOB.

ITO UPC mocTpoeHO 10 MOAYJIBHOMY MPHUHIMIY, YTO TO3BOJIAET HapaliMBaTh €ro BO3-
MOXHOCTH TI0 BEIMOJIHEHHIO HOBBIX PAaCHETHBIX 3afady ITyTeM R0OaBIEHHS COOTBETCTBYHOLIMX
nporpammubix Monyneii. Pazpaborannoe 110 onenkn DMC POC MoskeT HCNOJIb30BaThCH B Ha-
Y4HO-UCCJISZIOBATEIIECKHX H 3KCIICPTHO-aHAIMTHYIECKHX LEIsX.

ITporpaMMHBIif KOMILTEKS pa3paboTaH Uit NIPUMEHEHH Ha r[epconam,mﬂx 9BM wiac-
ca IBM PC B rpaduueckoii cpege Windows. OcHoBHEIe TpeOGOBaHUS K annapaTHBIM CPeACcTBam
Mojenuposanus: nokanbHas ITEOM tuna IBM PC Pentium III, TakToBas wacToTa npoueccopa
ot 2,3 I'Tu, o6vem O3V — ot 256 M6aiiT, 066eM cB0GOIHOTO IPOCTPAHCTRA HA BUHYECTEPE - HE
meHee 1.3 I'OT (6e3 yuera ob6wema BJ1 POC), moruarop SVGA ¢ ob6remMoM BuaeonaMaT ot 64
M6aiit (MusnManbHOe paspemenue - 800x600), MaHUITyaATOp , MBilUbL". ONepalMOHHas CHC-
tema Windows 98/Me/XP.

Jansselniee cosepiiercTeoBanue paspaboranHoro 1O ouenku OMC P3C npeanona-
raercs OCyLIECTBIIATH B CIeAYIOLIHX HanpasaeHusx [3]:

-aBTOMATH3alMs 3a1a4 Bbibopa HOBbIX yacToT POC B cymiecTBytomeH rpyrniipoBKe,
anamm3a OMC nogsmwxHbIX POC u ap.;

-pacIIMpeHHe MaTeMaTHYeCKOro arapaTta OITMCaHUi U pacyeToB YaCTOTHBIX Macok Me-
pedaTYMKOB U TIPUEMHUKOB B Y3KOH U IIMPOKOH I1010caX HaCTOT pPafHOU3IYYESHHH;

-y4eT BIMAHUA MHOXKECTBEHHOM [TOMEXH Ha NPUEMHBIE TPaKThl rpynnupoeku POC;

-paciipeHue qUana3zoHa 4YacToT YUMTHIBAEMBIX TIOMEXOBEIX CUTHAIOB A0 18-40 I'ru.

BriBoasl. Pazpa6orannoe I10 UPC obecneunBaet ouenky OMC ¢ ydeToM KosudecTBa
U KoH(pUrypayu rpynindpoekd POC u /s pa3sHbIX 3HaUeHHH apaMmeTpoB H3JIydeHMid, napa-
METpPOB NIPHEMHHKOB, MEPEAATYUKOB M 1apaMeTpoB aHTEHHO-(PHIEPHHUX TPAKTOB aHAIHM3HpYye-
meix POC. UPC ouenxu DMC MoxeT GHITh MCMONB30BAHA AJIS ONpeNeieHHs MOTCHUHMANBHO
HecoBMecTuMbIX POC B rpynnupoBKe, ONTHMANBEHOrO pacnpeneneHus pabounx uactor PIC,
pa3paboTke peKOMEeHIALMI OTHOCUTEIEHO M3MEHEHHUS TIO3HLIMA WITH napamMeTpos (bymcunomd-
poBanus POC unu ux 4acToTHOro pasHoca.
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