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AnHoTanus: OnncaHa CTPYKTYpHAs cXeMa ¢ BHyTpeHHeH KaarnOpoBKOil MpHeMHOT0 KaHajla 1
cXeMa MPOBEPKH paboTOCIIOCOOHOCTH MPUEMHOTO U MEpEIaloIIeTo KaHajaoB. PaccMoTpen
MIPUHIOUT paOOTHl BHYTPEHHEH KalMOPOBKH NPUEMHHKA U (PYHKIINH IIPOBEPKH
paboTOCIOCOOHOCTH MPUEMHOT0 U MEpearolero KaHainoB. [Ipoanann3upoBaHbl pe3yibTaThl
paboThI pa3pabOTaHHOM CXEMBI.

KaroueBbie cioBa: [Ipuemo-niepenaronuii MOaylsb, CTpyKTypHas cxeMma MpOBEPKU pabOTOCIIOCOOHOCTH,
TIPUHINI PaOOTHl BHYTPEHHEH KaTHOPOBKY MPUEMHIKA

1. BBenenue

CoBpeMeHHbIC aKTHBHbIE (pa3upoBaHHble aHTeHHble pemieTku (ADPAP) BritoyaroT B
CBOM COCTaB MHOXECTBO HpueMo-niepenatommx monyied (ITIIM) [1,2], mo3Bomsrommx
o0ecneuynTh pasiauuHble pekuMbl paboThl. [loBbimenue ¢yHkuuoHanpHOCTH Takux [1TIM
[3,4], obecnieunBaer ymydmieHne 0030pa CKaHUPYEMOTO MPOCTPAHCTBA, YBEIHUYCHUE
JaTbHOCTH JIEHCTBUS U pa3pelIarollyto ClIOCOOHOCTh TpUEMO-TIepejatoIeil aHTEHHBI.

BaxHbIM yCIIOBHEM TMOJNyYeHHs] TOYHBIX JAHHBIX O IIENIH, SIBIISICTCSI BBITIOJHEHUE
kanuOpoBku Bcell cuctembl ADAP B nenmom. B HEKOTOpHIX cilyyasix HEBO3MOXHO
obecrieunTh KanMOpOBKY Bceil cucteMbl ADAP B mMoNeBBIX YCIOBHSIX, M3-32 OMACHOCTH
ObITh OOHapyXeHHbIM. [[na kanuOpoBku cuctembl BHyTpu camoit ADAP ucnonb3yercs
crucTeMa BHYTPEHHEW KaduOpOBKHM NpPHUEMHHKA, MO3BOJISIONIAS MPOU3BECTH OBICTPYIO
IIPOBEPKY paboTOCHOCOOHOCTH NMPUEMHOTO KaHala, MPOBEPKY PEKUMOB €ro paloThl, a
TaK)X€ BBOJ KOPPEKTUPOBOYHBIX KOIPPHUIIMEHTOB.

Jns  pemeHust 3agaud  ObICTpOH TNPOBEPKHM PAOOTOCIIOCOOHOCTH TNPHEMHOTO U
Mepelalolero KaHajaoB, HE00X0JMMO MPUMEHATh BHYTPEHHHUE (PYHKIIMOHAIbHbBIE Y3IIbl 0€3
MIPUBJICUEHUS JIONMOJHUTEIBHOTO 000pyqOBaHus. BKIIOYEHHbIE Y37bl HANpPaBIEHHOTIO
OTBETBJICHUS CHUTHAJAa B MpUEMHBbIN © mnepenaromuid TpakTel [II[IM, mno3BosstoT
chopMHupoBaTh IeNM OOpaTHOHW CBSA3M, C TMOMOIIBIO KOTOPBIX TIPU  YIPaBICHUH
aTTeHoaTopaMu U (Qa3oBpamaTenssMd oOOecleunBaeTcss MOojdydeHHe HWHGOpMaluuu o
paboToCcrnocoOHOCTH KaHaa.

B pabote nmpuBeneH nmpuHLIUI pabOTHl KATHMOPOBKHU MPUEMHHUKA U (QYHKIUU MPOBEPKHU
paboToCrOCOOHOCTH TPUEMHOTO U MEPEAAIOIIET0 KaHAIOB.

2. [IpueMo-nepenaoMii MOAYJIb C BHYyTPeHHeH KAaJMOPOBKOM NPUEMHHUKA U
(pyHkuuei npoBepKH NPHEMHOI0 H NepeJaloIlero KaHaJIoB

Crpyxrypnas cxema [1IIM npencraBinena Ha pucyHke 1.
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Pucynok 1. Crpykrypnas cxema III[IM ¢ BHyTpeHHeH KannOpOBKOW NMpHeMHHKA U (YyHKIHEH
MPOBEPKH PabOTOCIIOCOOHOCTH IPUEMHOTO U NEPEAAIOIIETO KaHaJIOB

[TpuHuIMI TpoBEpKH PabOTOCIIOCOOHOCTH MEPEAAIOIIEro KaHaa.

Hanpasnennsiii orsersurens [IPJ[ (HO IIP[I), ucnonws3yercst /uis OTBETBIICHUS Ha
BXO/J1 IIEpeJlatolIero Tpakra Moayist, yactu CBY MolHOCTH, OTBETBIEHHOHN C BBIXOJIHOTO
yeunurenst MmoutHocTH (BYM) uepe3 HampaBieHHBIH OTBETBUTENIb C CUCTEMON KOHTPOJIS
momHoctu [IPJ] (HO ¢ CKM TIIP[). OrtBerBnenne mnernu oOpatHoi cBsizu [IP]]
paccuMTaHo TakuM oOpazoM, yTo npu 3amblkanuu CBY Beikmouatens IIP/], Bo3Hukaer
camMoBO30Oy)KJIeHHEe Tmepefarouiero kKasHama. llpu  BBoage  pas3psiioB  ociiabiieHus
aTTEHI0ATOPOB, MOYKHO yOpaTh caMOBO30YX/I€HHE KaHaJla U TEM CaMbIM IPOU3BEIS pacyer
o ¢opmyre:

Ky [IPZl = |Ky oc| + ) R aTT, 1)

HOSIBJISIETCS BOZMOXKHOCTD Y3HATh KOA((UIIMEHT YCUIIEHHS IEPEAAOILEro TPaKTa.

Jns oOecnieueHuss TouHOCcTH modydeHHbIX naHHbIX Ky IIPJI, Tpebyercs mocne
MpoMaJanusi caMOBO30YKJICHUsI, TPOKPYTUTh Bce coctosHus (azompamareneit (PBP) u
IIPU IOBTOPHOM BO3HMKHOBEHUHM CaMOBO30YXJ/I€HUS BBECTH JONOJIHMUTENbHOE OciabieHue
ATT. KoHTpoisib caM0OBO30YyX/1€HUS BEAETCS 110 HAMIPABIEHHOMY OTBETBUTEINIO C CUCTEMOMN
koHTpoust momHoctH TP/ (HO ¢ CKM IIPI), B cocTaBe KOTOPOrO UMEETCS JETEKTOPHBIN
JIMO/JI, HA BBIXO/I€ KOTOPOT'O BO3HHMKAET HANpsKEHUE IIPU CaMOBO30YXICHUU TEPEJatoIIero
TpakTa. Kak ToIpko caMOBO30YX/IeHHE MPOMagaeT, UMITYJIbC HAPSKEHUS UMEET YPOBEHb
JIOTHYECKOTO «HYJISI.

[Tpu Bxmouennn CBY Beikmouarenst [1PJ], MojkeT He BO3HUKATh CaMOBO30YKICHUS
TpakTa, Tak Kak (a30Bble XapaKTEPUCTHUKU HE COOTBETCTBYIOT ycioBuio Ag = 0. [lns Toro
94TOObl BBECTM KaHAJl B PEXHUM CaMOBO30YXAEHHUs TpeOyeTrcs BKIOYATh pa3psibl
¢dazoBpaiarenss MOKa HE BO3HUKHET caMoBO30yxkaeHue Tpakra. Ilpu orcyrcTBun
B0o30yx1eHust kanana [IPJ] mpu Bcex cocTosHusX (a3zoBpaliaresieil U aTTeHIaToOpoB -
kaHau [IP/] aBisieTcst HEeMCpaBHBIM.

[TpuHIMNI MpoBepKH paboTOCTIOCOOHOCTH MTPUEMHOT0 KaHaIa.

Hamnpasnennsiii orBerButens [IPM1 (HO T1IPM1), ucrionb3yeTcst 11 OTBETBICHUS Ha
BXOJ MpUEMHOro Tpakta monayns, yactu CBY MoIIHOCTH OTBETBIEHHON C BbBIXOJA
MPUEMHOTO KaHalia yepe3 HampasieHHbI oTBeTBUTENb ¢ CKM I[TPM1 (HO ¢ CKM IIPM1).
OtBerBneHne neTnu obOpaTHOM cBsi3u [IPM paccuntaHo TakuMm o00pa3oMm, 4YTO TIpH
3ambikanun CBY Beikimouarenst [IPM1 Bo3HHKaeT caMoBO30YK/I€HHE MPUEMHOT0 KaHaJa.
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[Ipu BBOAE pa3psIOB OCIIA0JICHUS AaTTEHIOATOPOB, MOXXHO YOpaTh CaMOBO30YXKICHUE
KaHajia ¥ TeM caMbIM IIPOU3BENs pacueT no dhopmyiie:
Ky I[IPM = |Ky oc| + ). R aTT, (2

MOSIBJISIETCS BOBMOYKHOCTh y3HATh KOA((ULIMEHT yCUJICHHS IPUEMHOTO TPaKTa.

Jist obecrieueHus: TOYHOCTH mTONydeHHBIX AaHHbIX Ky I[IPM tpebyercs mocie
MpomnajgaHusl caMOBO30YXKICHHs KaHalla, IPOKPYTUTh BCE COCTOSHUS (hazoBpaluarenei u
IIpM BO3HUKHOBEHUHM CaMOBO30Y)KIEHUS BBECTH JONOJHUTENIbHOE ocnabinenue ATT.
KoHTposib caMoB0O30YXIeHHs BeeTcs 10 HampapieHHoMmy oTtBeTBuTen0 ¢ CKM [IPM1, B
COCTaBE KOTOPOIO MMEETCs JETEKTOPHBIM JMOJ Ha BBIXOJAE KOTOPOrO BO3HUKAET
HampspKeHUe MpU caMoBO30YXAeHHH TpakTa. Kak Toibko camMoBO30YyKIEHHUE MPOIAIacT,
HMITYJIBC HAIPSDKEHUS] UMEET YPOBEHD JIOTUYECKOTO «HYJIIS.

[Tpu Brimrouennn CBY Beikmrouarens [IPM1 MokeT He BO3HUKATh CaMOBO30YKICHUS
TpaKTa, Tak Kak (pa30Bble XapaKTEPUCTHUKU HE COOTBETCTBYIOT ycioBuio A@ = 0. [lnst Toro
9TOOBl BBECTH KaHAll B PEXKHUM CaMOBO30YXACHHUS TpeOyeTcsl BKIOYATh Pa3psbl
¢dazoBpamiarenss MOKa HE BO3HUKHET CaMOBO30ykaeHHe KaHana. llpum oTcyrcTBuUmM
B0o30ykaeHus: kanana [IPM mpu Bcex coctosHusix (hazoBpaiatesneid U aTTeHIaTopoB -
ka”as [IPM sBnsercs HeucrpaBHbIM.

[TpunHIMI KaMUOPOBKU MPUEMHOT0 KaHaja.

B nanHOl cxeme uMeeTcsi BO3MOXHOCTb KaJMOpPOBKH TOJBKO OJHOIO U3 JABYX
npueMHbIX kaHanoB. KamuOpyempim kananom sBisiercs [IPM2. Ha Bxox kanana I1P]]
[I0/IaETCSl 3apaHee pPacCUYMTaHHAsI YaCTh MOILHOCTH, Ha3bIBa€Masi KOHTPOJIbHBIM CUTHAJIOM
(KC). Ilutanme »snementoB I[IPJ] kanana swiximoueHo. Yepes, HO ¢ CKM IIPMI
OTBETBJIIETCS HOpPMHUpYyeMasi 4acTb MOIIHOCTH mIpoxozsias uyepe3 CBU mepeximrouarens
[IPM1 u nopaBaemas uepe3, HO [IPM1 na Bxox 3Y. KC npoxoauT nmpUEMHBIN TpakT
[TPM2 u monaercs Ha BBIXOJ BTOPOTO MPUEMHOTO KaHaiia Moayns. 3Has ypoBeHb KC u
nopor cpabateiBanuss CKM IIPM2, MoxxHO ¢ TowyHOCThIO Miammiero paspsima ATT
onpeaenuts ko3 duirent nepenaun [IPM2 no yacrore KC.

C moMOIIpI0 TakoM CXeMbl KalUOPOBKH, MOSBIAETCS BO3MOXKHOCTH IPOU3BECTH
OBICTPYIO MPOBEPKY pabOTOCHOCOOHOCTH MPHUEMHOIO KaHala, MPOBEPKY PEXKUMOB €ro
paboThl, a TaKKe BBOJ KOPPEKTUPOBOYHBIX KOA(D(HHUIIMEHTOB.

3. 3akiouenue

Hcnonb3oBaHue pa3pabOTaHHOM CXeMBl B COCTaBE COBPEMEHHBIX IPHEMO-
nepeparonux monayine ADPAP, mo3BosiseT MOMyYUuTh MONMHYHO HHGOpMaIuioo o padbore
MOAYNSA, a TakKe TMPOM3BECTH KAIMOPOBKY TMPUEMHOr0 KaHala O0e3 TpUMEHEHUs
JIOTIOJTHUTEIBHOTO O0OpYJIOBaHUSI U OIMAcCHOCTU ObITh OOHApYyXKEHHBIM B IOJIEBBIX
YCIOBUSX.
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