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ABTOMATHW3WPOBAHHBIN PAJTUOKOHTPOJIL M3JIYUEHUM — 3AJIAUM U
CPEJCTBA

PEMBOBCKHWM Anatoanii MapkoBuu,
KaHIUAAT TEXHUYECKUX HaAYK,
CTapIINi HaAyYHBIA COTPYIHUK

B HacTosiee BpeMsi KOMIUIEKCHl aBTOMaTU3UPOBAHHOIO PAJMOKOHTPOJIS U IEJIEHTOBAHUS
(APKII), HaxoasCh Ha BOOPYKEHUU PA3IUYHBIX TOCYJAPCTBEHHBIX CTPYKTYP, MOIYUYHIN IIUPOKOE
INPUMEHEHHUE JJIs PEelleHus 3a7jad B CaMbIX Pa3JIMYHbIX 00JIaCTAX.
K 3agauam, pemaembim ¢ nomomibto APKII, cnenyer npesx/ie BCero OTHECTHU:
¢ KOHTpPOJb W3JIyYE€HUH 3aperuCTPUPOBAHHBIX I'OCYJAapPCTBEHHBIMH OpraHaMH CPEICTB CBS3U U
paauonepe1aTYuKoB B cucTeMax oOMeHa nHpopManuei;

¢ oOHapykeHHE H3IYYCHHI HEJIUIIEH3UPOBAHHBIX PAJUONEPEIaTYNKOB M OMNpPEIENICHUs HX
MECTOIIOJIOKEHHUS,

¢ paauvopasBeaKa U paauoHa0III0IEHUE IPU IPOBEACHUH aHTUTEPPOPUCTHUECKUX MEPOIIPUATHUI;

¢ BbIBJICHUE TEXHUYECKUX KaHAJIOB YTEUYKH MH(OpMalUU BHYTPH OOBEKTOB M Ha IpaHUIAX
KOHTPOJIUPYEMO 30HBI.

3a nocnennue 10 et mopsa0K NpOBEAEHMS HAYYHBIX pa3pabd0TOK, CTPYKTypa IPOU3BOACTBA
u peiaka cobita APKII npereprienu cymecTBeHHbIC H3MEHEHUS.

CunbHOE cokpalieHue Mmoptdens 3aKa30B KPYMHBIX POCCUHCKUX KOMIIAHUH, 3aHUMAaBIINX
JUAUPYIOIIKE TMO3UIMH B pa3paboTKe U MPOM3BOACTBE STHUX CPENCTB, BBI3BANO (aKTUUECKUI
OTTOK BEAYUIMX CIELMAIUCTOB U, KaK CIEACTBHUE, PE3KOE YMEHbBILIEHUE BKJIa/la 3TUX KOMIIAHUH B
noctaBky obopynoBanus APKII. TlorpeGHOCTH e B JaHHOM OOOpPYAOBAaHUHM KakK ISl CHJIOBBIX
BEJOMCTB, TaK M JJIsl TPAXKIAHCKUX CIYKO C y4eTOM TEHICHLUMH pa3BUTHS CPEICTB CBA3M U
HaJU4usi OOJBIIIOTO YUCHIA JECTAOMIM3UPYIOMKX (PaKTOPOB BHYTPEHHEH M BHEIIHEH 0OCTaHOBKH
B CTPaHE€ HE COKPATHJINCK.

Ha naganpHOM 3Tamne moTpeGHOCTH B 000pY0BaHUU 00ECIIEYMBAIUCh, B OCHOBHOM 3a CUET
MIOCTaBKU UMIOPTHOTO 00OPYJOBaHUs, a pa3paboTka 6oJiee CI0KHBIX KOMIUIEKCOB M CHCTEM IILIa
3a4acTyl0 MyTeM KOMILJIEKCUPOBAHHUSI Pa3HOPOIHBIX MO BHIMOJIHSAEMBbIM (QYHKUUSM U HE BCErAa
COIIACOBAaHHBIX N0 TEXHUUYECKUM XapaKTEPUCTHKAM YCTPONCTB U OJIOKOB.

Crnenyronum 1marom B ocBoeHuW pbiHKa APKII Oblmo mosiBiIeHHE KOMIUIEKCOB M CHUCTEM
cOOCTBEHHOM pa3paboTku. «Sapom» moboro kommiexkca APKII sBasercs paavonpuemMHoe
YCTPOMCTBO, XapaKTEPUCTHUKU KOTOPOrO IO JUHAMHUKE, CTAOMJIBHOCTH YacTOThl, CKOPOCTH
NEPECTPONKH MPEAONPENEISIIOT UHTErPajJbHble MOKA3aTeNM KauecTBAa CUCTEMbI. boibiias yacTh
POCCHUHCKUX KOMIAHWM MPHU CO3/1aHUU MOJOOHBIX KOMIUIEKCOB IOKAa HE CMOTJja MPOJIBUHYTHCS
JIANbIIIe MCTOIb30BAHUS JH0PA0OTAaHHBIX UMIOPTHBIX PAaJHONPUEMHBIX YCTPOWCTB B COUYETAHHM C
JIOCTATOYHO TMPOCTHIMU OJIOKaMH OOpaOOTKM ¥ HOBBIX IIAKETOB CIEIMaTOOECTIeUeHHs. IDTO
CBSI3aHO C TeM, YTO pa3paldoTKa, a IJIaBHOE CEPUMHBIN BBIMYCK Kaue€CTBEHHOM paJHONpPHUEMHOMH,
AQHTCHHOW TEXHUKH M YCTPOHCTB 00pabOTKM TpeOyeT CO3MaHUs WM CYIIECTBEHHOTO
TEXHUYECKOTO TEpPEeBOOPYKEHUSI TMPOU3BOACTBA, HAIMYUS BBICOKOKJIACCHBIX IOCTOSHHO
paboTamMX CIEeNUaTUCTOB, COBPEMEHHOW TEXHOJIOTHYECKONH W M3MEPHUTENBbHOM 0a3bl, a TaKxke
UCIIOJIb30BaHUs KaYECTBEHHBIX PAJAMOKOMIIOHEHTOB, UTO MO/ CHUITY JalleKO HE BCEM KOMITaHUSIM.

OTnenbHBIE HEroCy/apCTBEHHBIE KOMIIAHMM, TEM HE MEHEe, CyMeNId NpPEoAOJeTh 3TOT
OpraHU3allMOHHO-(UHAHCOBBIM  Oaphep,  OpraHM30BaTh  IOCTOSHHO  pacCIIMPSIOLIEECs
IIPOM3BOJICTBO, BHEAPUTH CUCTEMY YIpaBieHMsI KauecTBOM, nposectd BHyTpeHHue HWUOKP mo
CO3/IaHUI0 YCTOMYMBOM HOMEHKIATypbl HaykoeMkux cpeactB APKII u mocrtaBisioT Mx Kak Ha
BHYTPEHHUI PBIHOK, TaK U Ha 3KCHOpT. IMEHHO 0 TakoM 000py10BaHUH B OCHOBHOM IOMJIET peyb
B JJAHHOM CTaThe U CTaThsIX COOpPHHKA.

Ha3navenue u 3a1a4u paimOKOHTPOJIS.
Cospemennoe ob6opyaoBanue APKII co3gaercss ¢ mo3unuid CUCTEMHOTO TMOAXOJa K
IOCTPOCHHUIO M MPEJCTaBISeT CMMOMO3 amlmapaTHO-NPOrPaMMHBIX KOMIIJIEKCOB, TEXHHYECKHX
cpenctB U naketoB CMO, 0ObeIMHEHHBIX OOIIMM 3aMBICIIOM, YBA3aHHOCTBIO XapaKTEPUCTHUK



OTJENbHBIX KOMIIOHEHTOB, OOIIMMHU TpeOOBaHUAMU K 3JIEKTPOMArHUTHOH COBMECTHMOCTH,
NUTAHUIO, KOHCTPYKTHBHBIMH  OCOOCHHOCTSIMH, COTJIACOBAaHHBIMH C  XapaKTePUCTUKAMHU
HOCHUTeNeH, Ha KOTOPBIX OHU UCHOJIb3YIOTCS.

[Ton TEXHWYECKUMH CpPEICTBAMU HCIIOJNB3YEMBIMU ISl TOCTPOCHUS TPOrPaMMHO-
anmapatHoro komiiekca APKII B panpHeifmem OyaeM NOHMMATh CIEAYIOLIME NPUOOPHI U
obopyoBaHue:
aHTEHHO-()UIEpPHBIE YCTPONCTBA;

BBICOKOYACTOTHBIE YCHIIUTEIH U KOMMYTATOPBI;

pagronpUEeMHBIC YCTPOHCTBA;

6J10kM aHAIOr0-LU(pPOBOI 00PaOOTKH;

6510k 0TOOpakeHus: HH(popMauy;

IpOrpaMMsbl ClielMaIbHOr0 MareMaTuyeckoro odecneuenus (CMO).
CHCTEMBI U OJIOKH AIICKTPOIUTAHUSI.
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OcHoBHbIM HazHaueHueM cpeacts APKII, saBisercs NOCTOAHHBIN WM NEPUOAMYECKUN
KOHTPOJIb 3arpy3Kd B INMPOKOM JHMANAa30HE YacTOT, BBIABICHHE M AHAJINA3 HOBBIX H3JIyYEHUH,
OLICHKAa MX OIIACHOCTH WJIM LEHHOCTH VIS IOJIb30BATENs, ONPENEICHUE MECTOIIOIOKEHUS UX
VCTOYHHMKOB, BBISBJICHHE IOTCHIUAIbHBIX WM CIHEIUAIbHO OPraHW30BAHHBIX PaJUOKaHAJIOB
yreuku uHpopmarmu. Kaxnas U3 3Tux 3agad - MHOIO3TalHAasl, PEIIaeTcsl B YCIOBUAX CIOXKHOM
AIIEKTPOMArHUTHOW OOCTAaHOBKM KaK Ha CTOsSHKaX, (T.e. TPAaKTUYECKH B CTallMOHAPHBIX
YCIOBHSX), TaK W IPU ABMKEHUM U TpeOyeT JJIsi CBOEr0 PELICHHs HCHOJIb30BAHUS LIMPOKOMH
HOMEHKJIaTyphl CPEACTB, 00€CIIeUNBAIOIIMX:

» IaHOPAMHBII aHaau3 B peanbHOM Macmtadbe BpemMeHu (PMB) ¢ BBICOKOH CKOPOCTBIO M
paspearoneil  CrnocoOHOCThIO B YCJIOBUAX CJOXKHOM 3JIEKTPOMAarHUTHOM OOCTaHOBKH,
a/IallTalMIoO K OKPY KAIOLIEH pasinooOCTaHOBKE U BBISBICHHUE €€ U3MEHEHMUIA;

» INPOTOKOJWPOBaHWE (3aNMHCh HA KECTKHH ANCK) AMIUIMTY/IHO-4YACTOTHO-BPEMEHHOW

3arpy3KH UCCIEAYEMOr0 JUana3oHa YacTOT B TCUCHHUE JJIUTEIbHOIO BPEMEHU C IIPUBA3KON K

MecTomnonoxenuto annapatypsl APKII u aGcoatoTHOMY BpeMEHM Ha MOMEHT PETUCTpPaLIUu;

OBICTPBIA MOMCK HOBBIX M3JYYCHHil, H3MEPeHHe HX NMapaMeTpoB., cpaBHeHHMe ¢ 0a3oil

JAAHHBIX IS OMPEEICHHS UX OMAaCHOCTH (LIEHHOCTH) JUIsl IOJIb30BaTEs;

co3anme 0a3 JAHHBIX, [TONOJHEHUE UX U CONOCTaBICHHUE 3apPETUCTPUPOBAHHBIX JTAHHBIX C

ATAJIOHAMM, XpaHALIIUMHUCS B 0a3ax;

nejgenropanne MPU ¢ nponsBoiabHBIMU BUJaMU MOAYJISIUU U IIUPUHOM CIIEKTpa,

onpeaejenne mecronogo:xenus UPU;

KOHTPOJb MOOWJIbHBIX CpPEJACTB HAa MapumipyTe cJaeJ0BAHMSI C OTOOpaXeHHEM Ha

kaprorpadguueckom (OHE MecTONoJoXKeHusi coOctBeHHOoro komruiekca APKIT wu

KoHTponupyembix MPU;

CKAHUPYIOLIMIA NPUEM Ha OTJENbHBIX YYacTKaxX Iuara3oHa U Ha (UKCUPOBAHHBIX YaCTOTaX,

NpOCIyIIMBaHUE B pealbHOM MacliTabe BPEMEHH, 3aluCh JI€MOJYJIMPOBAHHBIX CUTHAJIOB

OJIHOBPEMEHHO CO CIIy’KEOHBIMH IapamMeTpaMu (4acToTa, BpeMsl, ypOBEHb CUTHajla U T.I.) U

MOCIIEAYIOLIEE UX BOCIIPOM3BEICHME;

» 3amuch PaJIMOCHTHAJIOB, B TOM YKCIIe IU(POBHIX, Ha xKecTkuid auck [I9BM;

> aHaJM3 paJHOCHTHAJIOB B peEalbHOM MaciiTabe BpeMEHH U 3allMCaHHBIX paHee ¢
BO3MOKHOCTBIO U3YUYEHHUsI UX TOHKOM CTPYKTYpPBI U U3MEPEHHUSI BEIIMUYHUHBI IaPAMETPOB;

» KOHTPOJb TEpPeroBOPOB HITATHBIX PAJMOCPEICTB YYpeXkKAeHHS (BBIOOPOUYHBI W
PETYJISIPHBI), IPOTOKOIMPOBAHUE U HAKOIUIEHNE AAHHBIX JUIS [TOCIEAYOIIEro aHaIN3a.
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OcHOBHBbIE HATIPABJICHUSA UCCIEA0BAHUIA U pa3padoTKu
Jlnst peanuzarust Bcex BBIIIENIEPEUNCIEHHBIX PYHKIIUN TpoBeAeHBI BHyTpeHHue neneBbie HUOKP
Mo CJIICAYIOIINM HallpaBJICHUSAM:
¢ 000CHOBaHME METOJOB OJHOKAHAJIbHOIO M MHOTOKAaHAJIbHOI'O IEJIEHTOBaHMs, CHUHTE3
aNIrOpuTMOB  00pabOTKM € YYETOM HCIONBb3yeMbIX TPAKTOB aHAJIOTO-IH(PPOBOI
00paboTKu;



¢ BbBIOOp M OOOCHOBAaHUE CTPYKTYpbl MHOTOCTAHIIMOHHBIX CHUCTEM IIEJIEHIOBAaHUS MU
OIIpEEIEHUS] MECTOIOJIOKEHUSI UCTOYHUKOB PaJMOU3IyUYEHHH, OllCHKAa IOTEHIMAIBHO
JOCTHKUMBIX ~ TOYHOCTHBIX  IIOKa3aTesied, CHHTE3  alrOPUTMOB  OINpeesieHus
MECTOIIOJIOKEHHUS,

¢ 000CHOBaHHME CTPYKTYypbl MOOMJIBHBIX M cTanMoHapHbIX KomiuiekcoB APKII ¢ yuerom
TpeOOBaHUI  MAaKCUMM3alMM  30Hbl  JJIEKTPOMAarHUTHOM  JOCTYMHOCTH U
MHCTPYMEHTAJILHOM TOYHOCTH;

¢ 000CHOBaHHME CTPYKTYpbl U TEXHHUYECKUX XapaKTEPUCTUK MOOMIIBHBIX KOMIUIEKCOB,
NPEJHA3HAYCHHBIX JJIs BBISBJIECHUS TEXHHYECKHUX KaHAJIOB YTEUKM HH(OpManuu Ha
IpaHuLaX KOHTPOJIUPYEMOM 30HBI;

¢ 000CHOBaHHME  CTPYKTYpbl,  TEXHHYECKHUX  XapaKTEpUCTUK U  aJrOpPUTMOB
(YHKIMOHMPOBAHUS MOPTATHUBHBIX KOMIUIEKCOB, IPEIHA3HAUEHHBIX I BBISABICHUS
TEXHUYECKHUX KaHAJIOB yTEYKH UH(OPMAIH B KOHTPOJIUPYEMBIX TTOMEIIECHUSIX;

¢ CUHTE3 MpOoLenyp M aIropuTMoB OOpaOOTKM MpU PaJIMOMOHUTOPUHIE, H3MEPEHUU
OCHOBHBIX ITapaMETPOB U TEXHUUYECKOM aHaJIN3€ IUPOKOro Kjacca paJuoCUTHAIOB;

¢ BBHIOOp palMOHAIBHBIX PEKUMOB PAOOTHI KOMIUIEKCOB, pPa3pabOoTKa MHTETrpalbHBIX
[IAKETOB CMELUAaIbHOT0 MaTeMaTHIECKOr0 00eCeYeH s,

¢ CHHTE3 CTPYKTYp LIMPOKOJHMANA30HHBIX aHTEHHBIX CUCTEM Ul BapUAaHTOB KOMILJIEKCOB
pa3nuyHoro 0a3upoBaHUs

¢ BbHIOOp M MOCTPOEHUE COBPEMEHHBIX PAUOYACTOTHBIX TPAKTOB.

PesynpTaThl uccieqoBaHMil MO BBINICYKa3aHHBIM HAIPABICHUSM JIETJIHM B OCHOBY pPa3pabOTKu
cocTtaBa 000pyI0BaHUS PATUOKOHTPOJISI M BXOSIINX B HEE KOMIUIEKCOB U OT/JIEJIBHBIX CPE/ICTB.

Cocras o0opyaoBanmus.

VYcTaHOBIEHO, YTO peanu3alys BCEX BBIIICNIEPEUUCICHHBIX (DYHKIUI B BHJE aBTOHOMHBIX
YCTPOMICTB IpHBea Obl K HEONPABAAHHOMY PACIIUPEHUIO COCTaBa KOMIUIEKCA, YBEINUYEHUIO Beca
u sHepromnorpebieHus. [loaromy ogHON U3 3a1a4 pa3pabOTKHU SIBJISETCS COKpPAIEHWE COCTaBa Ha
OCHOBE HCIIOJIb30BaHUSI TUOKON CTPYKTYphl 00pabOTKM, COBMeIlEeHUS (YHKIUH B OTIEIBHO
peain3yeMBbIX alIapaTHbIX YCTPOMCTBAX, a TaKXKE PalMOHAIbHOE PACIpeleICHUE 3aJad MEXIy
JIBYMS CIIOSIMM MaToOecleueHusi — B anmapaTHOM MCIIOJIHEHHWH U cMeHHbIX nakerax CMO. B
pesyiabTare Obula CHHTE3MpPOBAHA YHHUBEpcajbHas CTPYKTypa MHOTIO(QYHKIHOHAJIBHOIO
KOMIUIEKCa Ul PeLIeHUs] yKa3aHHbIX 3ajad (puc. 1), B TOM WM MHOW Mepe peaiu3oBaHHAsl BO
BCEX KOMILIEKCaX.

Nunna
QB;K::;MX
curHanos
3ByKOBOW >
npoueccop
O0Go06LWweHHas CTPYKTypHas
cxema annapaTypbl 4
naHopamHo-neneHrayMoHHOro
KoMMreKca Hemopynsitop —|
Nukna
ynpasnexus n
Bnok obwmeria 3BM
> o [[aHHbIMK
AHTEHHas [ByxKaHanbHbIA awanoro- | |
e >
cuctema | | TIOHEep » Ludposon
o6paboTku
7y 'Y
- Nukna
CUCTEMHBIA [—  ynpasnenws
KOHTponnep >
Puc. 1

B pe3ynbTare MHOTOJIETHUX aHATMUTUYECKUX MCCIIEIOBAHUN TEHACHIMIA Pa3BUTHS CPEACTB CBS3H
U YMpaBJICHHs, TEXHUUECKUX PATUOCPEACTB, aHAIN3a MOTPEOHOCTEH MOIb30BaTENCH, a TaKXKe
COOCTBEHHBIX pa3pabOTOK 0OOCHOBAaHA HepapXUUecKas CTPYKTypa:



¢ cocraBa 000OpYyIOBaHUS pPaJIUOMOHHTOPHHTA, OOECIICUMBAIOIIETO pEIIeHNEe 3a/1ad
aBTOMAaTH3MPOBAHHOTO PaIMOKOHTPOJIs U nejeHroanus MPU (tabm. 1)

¢ TIOMCKOBOW CHUCTEMBI BBISIBICHUS TEXHUUYECKUX KaHAJIOB YTEUKH HHPOPMALIUU U TTOHCKA
WPU BHYTpU 00BEKTOB M HA IPaHUIIAX KOHTPOIUPYEMOM 30HbI (Tald. 2).

CtpykTypa BKJItOYaeT B ce0si CUCTEMbl, KOMILJIEKCHI, CPEJICTBA U OTJEJIbHbIE KOMITIOHEHTHI.

Cocmag 060pyooeanus paouomoHumopuHza.
1. MHOrOCTaHIIMOHHBIE ~CHUCTEMbl aBTOMATHU3MPOBAHHOIO  PAJMOKOHTPOJI, CHUHXPOHHOIO
IIEJICHIOBAaHMs U onpezesieHus mectononoxenus MPU:
1.1. Cranuonapnsie cucrembl APK-TIOMI;
1.2. MoOGunsHble cuctembl APK-ITOM2:
1.2.1. g pa3MeleHus: Ha aBTOMalIMHAX;
1.2.2.  nns pa3meleHust Ha OPOHETEXHUKE;
1.2.3. BepTOJIETHOr'O U CaMOJIETHOI'O Oa3upoBaHuUs,
2. Muorodyskironanbabie kKomruiekesl APKII.
2.1. cranuonapusie APK-CK1
2.2. MOOHIIBHEIE;
2.2.1.  nns pazmenienus Ha apromammHax APK-MK1M, APK-MK4, APK-MKG6;
2.2.2. nns pa3merneHus Ha 6ponerexHuke APK-MK3;
2.2.3. BeproseTHoro u camosetHoro 6aszuposanus APK-MK2M, APK-MKS;
2.2.4. wmobuneHble aBToMaTHueckue neiaeHratopsl APK-MK7A, APK-MK7M;
2.2.5. MoOuibHbIe U3MepuTenu HanpsbkeHHoctH noss APK-MHII,
2.2.6. [OMONHHUTENbHOE 00OpyAOBaHHE (KOHTPOJUIEPHI JUIS CBA3HBIX MOJEMOB,
MaKeTHI CrieMaToOeCIeueH s, armnapaTypa HaBUTalui 1 KapTorpaguu 1 T.11.).
2.3. TlopratuBHble MHOTO(YHKINOHAIbHBIE KOMIUIeKCchl APKII:
2.3.1. 4eTBepTOro M TPETHEro MOKOJEHHs B 0a30BOM COCTaBE JIByXKaHaJIbHbIE C
cuHXpoHHOH nepectpoiikoit APK-/17, APK-I[7M
2.3.2. TpeThero mokoieHus B 0a3oBoM coctaBe onHokaHanbHbie APK-J[1T, APK-
J1TU
2.3.3. Broporo nokosienus B 6azoBom coctaBe APK-ITIK-3KVY, APK-TIK-5KY
2.3.4. [ONOJHHUTETHLHOE 00OPYIOBaHHE AJISl MOPTATUBHBIX KOMIUIEKCOB (aHTEHHBI IS
pPaAMOMOHUTOPUHIA, AHTEHHbIE CHUCTEMBl JJIs MEJIEHIOBaHUs, KOHBEPTOPHI U
T.1.)
3. [lenenraTtopsl py4Hbie HOCUMEBIE TpeThero u Broporo nokosienus APK-PII3, APK-/IBII, APK-
PIT2, APK-PIII, .
4. PanuonpuemHsle ycTpoiicTBa ¢ HUPPOBOI 00pabOTKOM:
4.3, ognokaHanbHbiec APK-1{T1;
4.4.  neyxxanansHbie APK-I[T2, APK-IIT2M, APK-1IT3;
4.5.  nomoiHHUTENbHOE 000pyaoBaHHE (KOHBEPTOPHI).
. Anmaparypa MHorokasanbHoro paguokontpoisi APK-KPC, APK-PJ14.
. O6opynoBanue Hapuranuu u kaprorpapun APK-HK
7. AHTEHHBI ¥ SJIEMEHTBI aHTEHHO-(PHUIEPHOTO TPAKTA:
7.1. meneHraTopHble aHTEHHBIE CUCTEMBI Pa3IMYHBIX MOIUDUKALINN;
7.2.1MpOoKOIMana30HHbIE aHTEHHBI 1711 paJJUOMOHUTOPHHIA;
7.3.aHTEHHbIE YCUJIUTEIH U aTTEHIOATOPBI;
7.4.aHTEHHbIE KOMMYTaTOPBI.
8. YcrpoiicTBa BTOPUYHOTO 3JCKTPOMUTAHMS Ui CTAllMOHAPHBIX, MOOMIIBHBIX M MOPTAaTHUBHBIX
KOMILIEKCOB.

AN DN



Cmpyxkmypa cpeocme agmomamu3upo8aHHo20 paouoKOHmMpOs U NeleH208aHUs

(Tadu. 1)

ABTOMATH3HPOBAHHbIH PAGHOKOHTPOMb
CHCTEMbI NEAEHTOBAHHA H ONPEAENEHHA MECTONONOXEHHA HPH

ol s

Musarocranunonnan osusian cncrens APK-MOM2 D6ory405AHHE 17 BEPTORETHSHK H CAMBRETHBX KONMAEKCOS

Vit

fJ"
A APK-MK4 —
Ewnamunumnnﬂrfgr:fﬁniﬂl“mmuu CUCTEMBY i:-'- Asromarwse MK?

© BT ARTERHBIAN CICTEMBANE

PYYHBIE NEAEHTATOPbI H AHANH3ATOPBI CMEKTPA

=x. R -
— e K-PN3 APK-PIT !HHHEM v K-PN2 PK-4EN APK-IN

TPETLE NOKOAERHE BIOPOE MOKDWENNE

NOPTATHEHBIE MHOFO®YHKLHOHANLHbIE KOMNAEKCHI NOBBILIEHHOH ITF[IH3B[IAHTHIBH[IEI’II YNPABNALLHE NPOrPAMMbI

!m{ 1T, APK-ATTH n# MO-NAYN E

'FILF NOKOAFRRE BIOPOE ﬂ.ﬂlﬂﬂ!ﬂx{

LiH<POBLIE PNY C NPOLECCOPOM Bld KOHBEPTOPGI

= APK-NYT
';-'/ fom =

APKATT APK-IT2, APK-UTZM APK-KHE], APK-KHB2
ANMAPATYPA MHOTOKAHANBHOIO PAAHOKOHTPOMA

e APKAYT3

0bOPYAOBAHHE HABHTALHH H KAPTOTPA®HH

LLIHPOKOAHAMA3OHHBIE AHTEHHDI, AHTEHHBIE YCHAHTEAH H KOMMYTATOPbI

HMMYNbCHBIE BAOKH BTOPHYHOTO INEKTPOMHTAHHA

Ilouckoseasa cucmema viA61€eHUA MEXHUUECKUX KAHAI06 YMEUKU UHPOpMaAUUU U ROUCKA
HPH enympu 00veKkmoes u na 2panuyax KOHmMpoaupyemoil 301sl

BKJIIOYAET:

» anmaparypy MOBBIIICHHON MPOU3BOAUTEIBHOCTH ¢ 1ByXKaHanbHbIM (APK-17, APK-A7M) u
onHokaHanbHbeIM (APK-JI1T, APK-JA1THU, APK-IIK-5KY APK-IIK-3KY) npuemMHbIM
TPAKTOM JUIsl KOHTPOJII OJHOIO MOMELIEHUS M LEHTPAIM30BAHHOI'O KOHTPOJS HECKOJIBKHUX
nometenuit (APK-/19, APK-/13) B npenenax oqHOT0 00bEKTa;

» oOopynoBaHue s MOOWIBHBIX Ha3eMHbIX KomiuiekcoB APK-MKG6, obGecneunBaromiee
pelIeHne 3a1ad NOMCKa U NEJIEHNOBAHUS MCTOYHHMKOB PAaJUOU3IIyUYECHUN 10 a3UMYTy U YTy
MecTa MpHU KOHTPOJIE PaAHOIEKTPOHHON OOCTaHOBKM Ha TpaHUIAX KOHTPOJIUPYEMOU 30HBI
3alUIAeMbIX 00BEKTOB BOGHHOT'O U TOCYapCTBEHHOI0 Ha3HAYCHUs

» ammaparypy OOBIYHOMH MpoOU3BOAUTENLHOCTH ¢ AByxkaHanbHbIM (APK-A8) wu
onHokaHanbHbIM  (APK-/14, APK-/16) npueMHBIM TpakTOM JUIsi KOHTPOJSL OJHOTO
MOMellleHus, a Takxke ynpasistouie nporpammsl (CMO-ITA-YII, CMO-A8) ans paboTsl co
BCEMHM TUIIAMM IUCTAHLIMOHHO yrpasisieMblx PITY;

» nononHutenbHoe obopynoBanue (konBepTopel APK-KHB0O, APK-KHB1, APK-KHB2,
MHorokaHanbHbli uHaAukarop nons APK-ABII1, APK-ABII2, ycrpoiicTBo dopMupoBaHus



npuneabHelx noMex APK-CIIM, aBTOHOMHOE yCTPOMCTBO AJIs1 KOHTPOJIA IPOBOAHBIX CETEN
APK-KIIC u 1.11.);

» cemeiicTBO mupokonuana3oHHsix aHTeHH (APK-A2, APK-A2M, APK-A6, APK-A8H,
APK-A8B, APK-MA1), ¢ KBa3UM30TPOITHOM AHarpaMMOil HAIIPaBICHHOCTH.

Cocmas cucmemvl NOUCKOBO — O6Hapy3fcum€.]leblx cpedcme

Tabmumna 2
BbIABAEHHE TEXHHYECKHX KAHANOB YTEYKH HHebOPMALIHH

KOMNNEKCI NOBBILEHHOH NPOH3BOAHTENLHOCTH

HX NOMEUIEHHH

L{enTPoBoE o50Pya0BANHE
APK-47

C ABYXKAHANbHbIM NPHEMHbIN TPAKTOM . YIPABAAIOLLIHE NPOTPAMMI
APK-48 g _ CMO-TA-YA
[AONOAHKTEALHOE O5OPYAOBAHHE

- - : -

Kousepropst Ynpasaaessiii NOCTANOBLMK NPHUERLHBIX NOMEX OFOKAHATS b HHERTOP [T —
APK-KHBO, APK-KHB 1, APK-KHB2 APK-CIIM Stay wansenni APK-ABN APK-MN

LUHPOKOAHANA3OHHBIE AHTEHHbI C KBASHH3OTPONHOH AH

L -A8
A2, APK-A2M APK-AB A HCOAB30BAHNA BHE H BHYTPH NOMELIEHHA K-mar J

A
_

Bce pannbie cpeacTBa CGpPIfIHO BBIITYCKAKOTCA, MOICPHHU3UPYIOTCA B COOTBECTCTBUU C
TCHACHIUAMU HUX Pa3BUTHA U HOTpC6HOCT5[MI/I OKCILTyaTaluui, MaT€MaTU4YCCKOC obecneyeHne
IIOCTOSAHHO MOI[I/I(I)I/II_[I/IpyeTCH.

HpI/IHI_II/IHBI MMOCTPOCHUA JAaHHBIX KOMIIJICKCOB U HMX XapaKTCPHBIC 0COOECHHOCTH YaCTHYHO
M3JI0KCHBI B CTAThAX JAHHOI'O CGOpHI/IKa.

JIUTEPATVYPA.
1. CnpaBoyHuK 10 paguokoHTpoito — MCO, 1995
2. XopeB A. A. 3amurta uHpOpMAmMM OT YTEUYKH [0 TEXHHYECKUM KaHaiaM. MOCKBa,
I'octexxommuccus Poccun, 1998.



COBPEMEHHBIE KOPPEJIAIIMOHHO-UHTEP®EPEHIIMOHHBIE
U3MEPUTEJIN ITEJIEHT'A U HAITIPA’)KEHHOCTHU
QJIEKTPOMAT'HUTHOI'O ITOJIA

AIINXMUH Anekcanap Baagumuposuy,
BUHOI'PAJIOB Anexcanap Jimurpuesnud,
KaHJIUJAT TEXHUYECKUX HayK,

CTaplUMK HAYYHBIN COTPYAHUK,
KOHAPAIIIEHKO Bnanumup Hukonaesuy,
KaHJIMJAT TEXHUYECKUX HAyK, TOIEHT

PEMBOBCKWI Anaronuit MapkoBuu,

KaHJIUJaT TEXHUYECKUX HayK,

CTapUIMi HayYHbI COTPYIHUK

Paccmompenwi cogpemennvie memoost paduonenenzayuu u usmMepeHus HAnpa*CeHHOCmu 21eKmpo-
MacHumHoz2o noas. Ilposedeno  obocHosamue U - onucama CMpPyKmypa — KOppeisyuoOHHO—
unmepgepomempuieckux uzmepumenetl, nO360NANUUX OOHOBPEMEHHO U ONMUMATLHLIM 00paA30OM
onpedenums HAnpasieHue Ha UCTOYHUK U3MYHYEeHUs. U HANPIHCEHHOCMb JNIeKMPOMACHUMHO20 NOJs
B0JIHbI 8 MOYKE npuemd.

IIpuMeHeHue pauone/ieHr Ay B HACTOsAIIIee BpeMsl

B cBsI3M ¢ MHTEHCUBHBIM Pa3BUTHEM PaIUOIIEKTPOHHBIX CPEACTB U CHCTEM, Iepenadya nHpopma-
IIMM B KOTOPBIX OCYIIECTBIISIETCS C TIOMOIIBIO JICKTPOMAarHUTHBIX BOJH B CBOOOIHOM ITPOCTPAHCT-
Be, Bce OoJiee MOBBIMIACTCS aKTyaJbHOCTh MCIOJIB30BaHUS pajuoneneHramuu. Hapsny ¢ tpanumm-
OHHBIM HCIIOJIb30BAHUEM PAJUOIICIICHTaTOPOB ISl IeNie HAaBUTAIMM MOPCKHX M BO3IYIIHBIX
TPAHCHOPTHBIX CPEJICTB, MPOBEICHHS TTOMCKOBO-CIIacaTeNbHBIX pabOT, B MOCIEIHEE BPEMsI 0COOYIO
aKTyaJIbHOCTh IpHOOpesia He0OXOIMMOCTh ONPEAETICHUSI MECTOIIOJIOKEHNSI COBPEMEHHBIX CPEACTB
PanMoOCBS3H U JAPYTHMX MCTOUYHUKOB PaJMOM3IIyUeHHs B TOPOAAX, IPOMBIIIICHHBIX HEHTPax, CIOXK-
HO-TIepecedeHHON MecTHOCTH/. K OCHOBHBIM 00J1aCTsIM IPUMEHEHUS PAJHONEICHI Al MOXKHO OT-
HECTH:

® PaAJMOKOHTPOJb M MOUCK PATUOKAHAIOB YTEUKA HHPOPMAIUH;

® [IOMCK HCTOYHHUKOB PaINOTIOMEX;

® OmpeeNeHne MECTOMONIOKEHUS! HEe3aKOHHBIX (MJIM HE3aperuCTPUPOBAHHBIX) MCTOYHHKOB

paauousnyuenus (MPN);

e BOEGHHAs paJinopa3Be/IKa;

e ciyx0a 6e30macHOCTH;

® Hay4HbBIC HCCIICIOBAHMUS.

Oco0yto aKkTyallbHOCTh B MOCIIEHUE TOABI MPUOOpETaeT eie oHa 001acTh NPUMEHEHHUS paiuorie-
JIEHTalluu — OOHApYy’KeHHE W TIEJICHTOBAHWE CUTHAJIOB C PaCHIMPEHHBIM CIIEKTpoM 4dacToT. CoBep-
[IICHCTBOBAHUE COBPEMEHHBIX CPEJICTB M CHCTEM PAIHOCBSI3U B IEISAX MMOBBIIICHHUS MOMEX0YCTOM-
YUBOCTH U 3aIUTHI IepeiaBaeMoil HGOPMAITUU OCYIIECTBISETCS MyTeM UCIIOJIb30BAHUS CUTHAJIOB
C PacHIMPEHHBIM CIIEKTPOM YacTOT, K KOTOPBIM OTHOCSITCS, HAPUMEP, CUTHAIBI C aJIallTHBHON U
MPOrPaMMHOM TiepecTpoiikoil padoueii yacToTel. [Ipu 3TOM 3 (HeKT 3amuThl MHUPOKOTIOIOCHBIX JIH-
HUI paJiMOCBSI3U JOCTHTACTCS TICEBIOCITYUYaiHOCTHIO TTapaMeTpoB (HEeCyIIeld 4acToThl, (a3bl) cur-
HAJIOB PaJIMOCBS3H BO BpeMeHHU. B 3Tux ycnoBusx Hanbosee nHOOPMATUBHBIM U YCTONYUBBIM MPH-
3HAKOM, TIO3BOJISIFOIIUM OOHApPYKUTh W MACHTU(UIIMPOBATH IUPOKOIIOJIOCHBIH PagHOCUTHAI, SIB-
TISISTCS HAMPaBJICHUE HA €r0 NCTOYHHK.

Kputepun Bp100pa MeTO10B NeJICHTOBAHUSA /ISl PeaIN3allii COBPEMEHHBIX CHCTEM
HauOonee BaXHBIMHM MOKa3aTeIsIMH KadecTBa, ONMPEACISIOMUMEU 3((HEKTUBHOCTh UCIOIb30BAHUS
pPaZMONENIeHraTOPOB, ABJIAIOTCS UHCTPYMEHTAIbHAS M SKCILTyaTalliOHHAsl TOYHOCTH MEJICHTOBaHMS,
JAIbHOCTh JIeMCTBUS (4yBCTBUTEIBHOCTH), MPOIYCKHAs CIIOCOOHOCTH (OBICTponeiicTBHE), pa3pe-
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1Iaromas CHoCOOHOCTh, MOMEXO0YCTOMUNBOCTb, KOAPGUIUEHT MEPEKPHITHS M0 YacTOTe, TMOKOCTh
MCTOJIb30BaHUs, CTOUMOCTH (CJI0KHOCTB) MPOM3BOJICTBA U 3KCIUTyaTalluy, Macca U rabaputhl. Bei-
00p METOJI0B MEJIEHIOBaHUS U MPUHIUIIOB MOCTPOEHUS PaJMONENIEHIaTOpOB, KOTOpble o0ecreyun-
BajM Obl HAWIIydlllee COUETaHHE yKa3aHHBIX OCHOBHBIX IOKa3aTeslei, SBISETCS CIOXKHOM 3anaveit
MaTEeMaTHYeCKOro U MHKeHepHoro cuHte3a. K unciy (akTopoB, CylecTBEHHbIM 00pa3oM YCIIO0XK-
HSIOMIMX TOJIy4€HUE ONTHMAJIbHOTO PEIICHUS MPU MPOESKTUPOBAHUM PaJUOINEICHraTOpPOB C Tpe-
OyeMbIMH B COBPEMEHHBIX yCIIOBUSX [MOKA3aTEIIMU KaueCTBa, OTHOCSTCS:

" CJOXHas IOMEXOBasi 00CTaHOBKA, XapaKTEPU3YIOIIAsCS paCIMPEHUEM IMana30Ha PeanbHo
HCIOJIb3YEMBIX 4acTOT, YMEHBIIEHHMEM YaCTOTHOTO MHTEpBaja MEXIY BbIICICHHBIMH Ka-
HaJlaMH, BBICOKOH 3arpy3Koil M MHTEHCHUBHOCTBIO pabOThI paHOCPECTB;

" pa3IuyYHbIE YCIOBHUS PACIPOCTPAHEHMsI PAaJUOBOJIH B Pa3HbIX YaCTOTHBIX JAMANa3oHax,
NPUBOAAIINE K CYLIECTBEHHBIM Pa3IMYMsIM CTPYKTYpP 3JIEKTPOMArHUTHBIX MOJEH paauo-
CUTHAJIOB I10 MOJIAPU3AaLMOHHBIM U BPEMEHHBIM IapaMeTpam, B psjie CIIydaeB, allpuoOpHO
HEU3BECTHBIM;

* Heo0XOAMMOCTh IIUPOKOYTOJBHOTO CKaHHpPOBaHUs (0030pa) B TOpU30HTAIBHOM (27 paau-
aH) ¥ BepTUKaIbHOU (110 0.57 paguaH) mI0CKOCTSIX;

* (OJBIIOE KOJUYECTBO MCTOUHUKOB MCKAXKEHUS 3JEKTPOMArHUTHBIX BOJIH IEJIEHTYEMbIX
PaaMOCUTHAJIOB (HEOHOPOAHAS MOACTUIIAIONIAs TIOBEPXHOCTD, OJIM3KO pa3MEIICHHbIC aH-
TEHHBbIE YCTPOWCTBA JPYroro Ha3HAuYeHUs, MAaYTOBOE YCTPOMCTBO, KOPITyC HOCUTENS, COO-
CTBEHHO aHTEHHOE YCTPOWCTBO MEJEHIALIMOHHOTO U3MEPUTEIIS U Ap.)

= Gombiuoif (6onee 120 1b) AMHamMuyYeckuit 1uana3oH NPUHUMAEMBIX PaJHOCUTHAJIOB.

MeTtonsbl nesieHropaHusi. Oco00eHHOCTH KOPpeJIsIIIHOHHO—UHTEP(epOMeTPHYECKHX CHCTEM
B HacTosiiee BpeMsi HauOoJIbIliee PAcPOCTPAHCHUE TONYYHMIM CICIYFOIINE METOIbI (CUCTEMBI)
paJIMOTICIICHTOBAHUS:
" CHCTEMBI C HCIOJIB30BAHUEM JHarpaMMbl HANPABICHHOCTH BpAIAIONICHCsl aHTCHHBI (aM-
TUTUTY/IHBIE METOIbI);
* cuctembl BymieHBeOepa (CUCTEMBI ¢ 3JICKTPOHHBIM CKAHUPOBAaHHEM, KOTOPBIC TPUMEHSIOT
MeTOoJ, KOMOMHUPOBAaHUS AaHTEHH JUIsl YIy4ILIEHHs TMarpaMMbl HallpaBJI€HHOCTH);
= cucremsl Dakoka/Barcon — Barra;
" JIOTUIEPOBCKHE/KBa3HIOTIEPOBCKUE METOIBI,
= (azoBbie UHTEPHEPOMETPHI;
" KOppPEJALHOHHBIC HHTEP()EPOMETPHI.

Kax1plii U3 pUBEIEHHBIX METOJIOB MEJIEHIOBaHUsI UIMEET CBOU CUJIbHBIE M CJIA0ble CTOPOHBI, HEKO-
TOPBIA aHAU3 KOTOPBIX MpoBeaeH B /1/. HeobxomumMo OTMETHTh, YTO KOPPENISIIMOHHBIE UHTEpde-
pOMETphl 00J1a1al0T HECKOJIBKMMHU CYIIECTBEHHBIMM MPEUMYIIECTBAMH Iepesl pajnuoleaeHraropa-
MU JIpyTUX TUIOB. DTO, BO-TIEPBBIX, KAYECTBEHHOE IEJICHIOBAHNE MPAKTHYECKHU JIFOOBIX BUJOB Pa-
JUOCHUTHAJIOB, B TOM YHCJIE HIMPOKOIIOJOCHBIX CO CIOKHBIMH BHJAMH MOAYJALUU. Bo-BTOpBIX,
BO3MO)KHOCTh 00pa0OTKM M pa3IMueHHs] OHOBPEMEHHO JIBYX WMJIM HECKOJIBbKHX CHTHAJIOB B OJHOM
YaCTOTHOM KaHaJjle, IPUYEeM KaK KOI€pEHTHBIX (IIPM MHOTOJyY€BOM IIpHEME U3IY4YEeHHs OIHOIO U
TOTO K€ UCTOYHMKA), TAK U HEKOTEPEHTHBIX (IIPH IPUEME PaMOCUTHAIIOB OT HECKOJIBKMX UCTOYHU-
KOB C IIEPEKPBIBAOIINMHUCS CIIEKTpaMu). B-TpeTbux, Hamuue 3(peKTUBHBIX METOJOB YMEHBIICHHUS
MHCTPYMEHTAJIBHBIX MOTPEUIHOCTEH, 00yCIOBICHHBIX B3aUMHBIM BIMSHUEM aHTEHHBIX 3JIEMEHTOB,
U BIMSIHUEM MECTHBIX YCJIOBUH, KOTOPbIE MOTYT YUHUTBIBAThCS JJIS JTFOOBIX TUIIOB aHTEHHBIX peLle-
Tok. HakoHell, OTCyTCTBHE OrpaHMYCHHUN Ha KOH(UTYypalI0 aHTEeHHBIX PEIIETOK paHoIeNeHraTo-
pa, 4TO MO3BOJISET MPUMEHSATH CIOXKHBIE PEIIETKH C IIMPOKON 00JaCThIO0 OTHO3HAUYHOTO MeJIEHI0Ba-
Hust (OOIT) u BbICOKOH pa3periaroneil cnocoOOHOCThIO KaK B TOPU30HTAIBHON, TaK M BEPTHKAJIbHON
IIJIOCKOCTSIX.

[ToMMMO TEPEYUCICHHBIX MPEUMYIIECTB, IS KOPPESIHMOHHBIX HHTEPPEPOMETPOB IOMYCTHMO
ITUPOKOE HUCTIONh30BaHNE METOAO0B 1M(ppoBoit 00padoTku curnanos (IIOC) Ha Bcex craausx ompe-
JIEICHUs TIJICHTa, a TAK)KE COBPEMEHHBIX METOOB CTATUCTHUECKUX BBIYUCICHHUM ISl U3BICUCHUS
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MH(GOpMAIMU U3 CUTHAJIOB, IPUHATHIX KaXJbIM aHTEHHBIM 3JIEMEHTOM (HaIllpUMep, MaKCHMajIbHO
NPaBIONOA0OHBIX OLIEHOK, aNropuT™MoB "cBepxpaspewmenus” [lImunra, Peitnu, MUSIC u ap.).

[IpuBeneHHbIe BbIllIe OCOOCHHOCTH KOPPENISLIMOHHBIX HHTEPPEPOMETPOB 0OECIIEUMIN UM IpUMeE-
HEHHME B Haubosiee OTBETCTBEHHBIX paJMOINEICHIAlMOHHBIX cucTeMaXx. B HacTosee Bpems paspa-
00TKa KOpPPENSLUOHHBIX MHTEP(EPOMETPOB SIBISETCSA OAHUM M3 OBICTPOPA3BUBAIOIIMXCS M IEp-
CIIEKTUBHBIX HAIIPABJICHUMN.

MaremaTnyeckasi Moe/Ib KOppeaaliMOHHO—HHTepGepoMeTPHYEeCKUX U3MepHUTe/Iel HanpaB-

JICHHS] PACIIPOCTPAHEHHUS M HANIPSKEHHOCTH 3JIEKTPOMATHUTHOIO I10JIA
B kxoppensiimoHHO—UHTEPPEPOMETPUUECKUX PATUOIEIEHIaTOpaxX Yalle BCEro MCIOIb3yeTCs OAMH
U3 COBPEMEHHBIX CIIEKTPAJIBHBIX METONOB OLEHUBAHUs HAIIPABICHUSA PACIPOCTPAHEHUS DIIEKTPO-
MarHuTHOH BoiHbI (OMB), OcHOBaHHBIN Ha MaTeMaTHYECKOM CKaHHPOBAHUU C TIOMOILbIO OLIOPHOTO
npoctpancTBeHHoro curnana (OIIC) u mocnenyromero oTbICKaHus MOJ0KEHUSI MAaKCUMYMOB MOLI-
HOCTH (HAIpsDKEHHUsS1) BBIXOJHOTO CHUTHAla OT YIJIOBOTO IIOJIOKEHUS, HA KOTOPOE HacTpanBaeTcs
cucreMa o0paboTku /2,3/. Pacripenenenue 3Hepruu Mo MpOCTPAHCTBY, MOIy4aeMoe MPU KOppesis-
LUOHHO—MHTEP(PEPOMETPUIECKOM METOJE DPAJUOIENIECHIallui, B CIy4dae OAHOIYYEBOIO pacIpo-
CTPAHEHUS IEKTPOMArHUTHOW BOJHBEI OT ogHOro MPH uMmeeT cMmbIci CHHTE3MPOBAHHOU JUarpaM-
MBI HalIPBJICHHOCTH IIE€JICHTallMOHHOW aHTeHHBI. [Ipy ’TOM TOYHOCTH OLIEHKH HalpaBJICHUs PacIpo-
CTpaHEHHUs HIIEKTPOMAarHUTHON BOJIHBI XapaKTepU3yeTCs IUPHUHOM IT1aBHOTO (OCHOBHOI'0) JIETIECTKA,
a JIOCTOBEPHOCTb IEJIIEHITOBAaHUS — YPOBHEM OOKOBBIX JIETIECTKOB CHHTE3MPOBAHHOM JHMarpaMMbl
HalpaBJIEHHOCTH aHTeHHbl. Kpome TOro, HeoOXOIUMO OTMETHTb, YTO B KOPPEJSALMOHHO—
UHTEPPEPOMETPUYECKOM METO/E PaJUOINEICHIOBaHMs C IOCIIEA0BATENbHBIM CIOCOOOM 0030pa
IIPOCTPAHCTBA HUKAKUX allPHOPHBIX JOMYIIEHUI O KOJUYECTBE OJHOBPEMEHHO IPUHUMAEMBIX pPa-
JUOCUTHAJIOB HE JIeJIaeTcsl. DTO 00yCIIaBIMBAET NEPCIEKTUBHOCTh MX UCIONb30BAaHUS B CIOKHOU
IIOMEXOBOM paino31eKTPOHHON 0OCTaHOBKE.

B omnnune ot n3MepeHus HampasieHus npuxoga OMB, Bce MeTOnbl M3MepeHHsl HaNpsSKEHHOCTU
AIIEKTPOMArHUTHOTO TOJIsI OCHOBaHbI HA CIEAYIOLIEM COOTHOILEHUH /4/:

E=Uy. (M

rae E — HanpsokeHHOCTB noutst, U — HanpsiKeHue, M3MEPEHHOE Ha BBIXOZE aHTeHHbI, H — neicTByto-
mas JuinHa (Kod)PUIMEHT yCHIeHHs) U3MEPUTENbHOM aHTeHHBI. [IOBBIIIICHHME KayecTBa OICHKH
HaNpsHKEHHOCTH TOJISi MOXKET OBITh JOCTUTHYTO IyTEM yBEJIMYEHHUS! HANPABICHHOCTH U3MEPHUTEIb-
HOM aHTEHHBI U MOBBIIICHHUS] TOYHOCTH OPUEHTALUMU €€ JuarpaMMbl HAIIPaBIIEHHOCTH B HAaIlpaBlie-
HUM TIPUXOJa MPUHUMAEMBIX BOJIH, YTO MPHOOpETaeT 0COOyI0 aKTyaJbHOCTh B YCIIOBHSIX COBpE-
MEHHOM CJIIOKHOM PauodJIeKTPOHHOM 0OCTaHOBKH.

[Tpuniun  (GyHKIMOHUPOBAHUS KOPPEISAIMOHHO—MHTEP(HEPOMETPHUUECKOTO U3MEPUTENS HaIlpaBie-
HUSl PaclpOCTPaHEHUs AJIEKTPOMAarHUTHON BOJIHBI OCHOBaH Ha CpaBHEHUU ee (a3 B IMPOCTPAHCT-
BEHHO Pa3HECEHHBIX TOYKAX C LIEJIbI0 OMPEIETICHUsI OPUEHTAIMH TTOBEPXHOCTU paBHBIX (a3, OIHO-
3HAYHO CBSA3aHHOW C HAIMpaBJICHUEM pacnpocTpaHeHust BoiaH oT MPU. YBenuyenue komnuecTBa nap
IIPOCTPAHCTBEHHO PA3HECEHHBIX TOUYEK, pa3IMYarolIMUXcs Mexay co0oil paccrosHueM '"pasHoca'
(6a30i1) 1 (WaM) YIJIOBOM OpUEHTAIlMEW B MPOCTPAHCTBE, MO3BOJSET yBEIMYUTh HH(POPMAIIUIO O
CTPYKType NPUHUMAEMO BOJIHBI U, COOTBETCTBEHHO, MTOBBICUTh Ka4e€CTBO ()OPMUPOBAHHUSI YIIIOBOTO
MIPOCTPAHCTBEHHOI'O CIEKTpa paluOCUTrHana. AHTEHHbIE 3JIEMEHTHI PACIoNaraloTcs, Kak MpaBuio, B
TUIOCKOCTH TEJICHTOBaHUs (a3UMYTaJIbHON IMJIOCKOCTH), YTO CBSI3aHO C BO3MOXKHOCTSIMH TEXHHUYE-
CKOM peanu3aliy UASHTUYHbIX ()a30BbIX LIEHTPOB KaXKJIOTO0 aHTEHHOTo 3aeMeHTa. s obecneue-
HUS OZJTHO3HAYHOCTH TEJICHIOBAaHUS C KPYTOBOM 30HOM JAEUCTBUS HEOOXOJMMO MPOBECTH U3MEPEHUS
CTPYKTYpBI 1OJIS 1O KpallHEel Mepe B TpeX TOYKaX, PacHOJOKEHHBIX B IJIOCKOCTH MEJIEHIOBaHUS.
Takum 00pa3oM, NeNeHraoHHas aHTEHHA M3MEPHUTENs JOJKHA IMPEICTaBIATh COOOM MIIOCKYIO
AHTEHHYIO PEIETKY C KOJMYECTBOM 3JIEMEHTOB HE MEHee TpeX. YUUThIBasi HEOOXOAUMOCTb B CHC-
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TeMax PaJuOKOHTPOJIS MHUPOKOYTOIBLHOIO CKaHWPOBaHUS B mpenenax 360° ¢ 0AMHAKOBBIM KadyecT-
BOM M3MEPEHHI, NEJICHTallHOHHAs pelleTKa JOKHA ObITh CHMMETPUYHON OTHOCHUTEIBHO ee (pa3o-
BOroO 1eHTpa. K unciy CHMMETPpUYHBIX TUIOCKUX PEIIETOK MOTYT ObITh OTHECEHBI SKBUIUCTAHTHBIC
OTHO- ¥ MHOTOKOJIBIIEBBIE PEIIETKHU C IICHTPATbHBIM aHTCHHBIM 3JIEMEHTOM KK 0€3 HEro.

ViydiieHrue OCHOBHBIX XapaKTepUCTUK M3MEpUTENs (TOUHOCTh ONPEENICHUs YIIOBBIX KOOpIUHAT
WPU, npenenpHas 4yBCTBUTEIBLHOCTb ONPEACICHUS HAIIPABICHUS PACIpPOCTPAHEHUs DJIEKTpoMar-
HUTHBIX BOJH) MOXET OBbITh JOCTUTHYTO IyTE€M YBEJIUYEHHUS anepTyphl (pa3MepoB) PELIETKH C CO-
OTBETCTBYIOIIMM YBEJINYEHUEM KOJIMYECTBA AJIEMEHTOB. JTO HE BCEINA PEaJu3yeMo IO pALy U3-
BECTHBIX MPHUYUH, K YUCIY KOTOPBIX MOXXHO OTHECTH HEOOXOJMMOCTb 00€CIeYeHHsI BICOKOM CKO-
poctu 0030pa NPOCTPAaHCTBA IPU HIMPOKOYTOIBHOM CKaHUPOBAHUH, HAJTMUME OTPaHUYEHUI Ha Mac-
co-TrabapuTHbIE XapaKTEPUCTUKU PATUOCUCTEMBI U T.J. B CBA3M ¢ 3TUM BO3HMKAET 3ajaya ONTHU-
MaJbHOIO Pa3MEIEHUsI OTPAHUYEHHOIO KOJIMYECTBA IEMEHTOB, [TO3BOJIIOIIEr0 MOIYYUTh MAKCH-
MaJbHYI0 MH(OPMAIUIO O CTPYKTYpE I0JIs B pacKpblBe aHTEHHbI. ONTHMAJIbHOE pPa3MEIEHUE dJie-
MEHTOB Ha IUIOCKOCTH JOJDKHO 00ecreyrBaTh: BO—TIEPBLIX (POPMUPOBAHHE MAKCUMAJIBHOIO KOJIH-
YecTBa IEJICHIallMOHHBIX Map ¢ pa3HbIMM 0a3aMH; BO—BTOPBIX PA3IUYHYIO YIVIOBYIO OPHUEHTAIUIO
JTAaHHBIX Map C OIMHAKOBBIMU 0a3aMu; B—TPETbUX, U3MEHEHUE 0a3 C OMHAKOBOH YITIOBOM OpHeHTa-
LMel B COOTBETCTBUM C 3aKOHOM I€OMETPHUYECKON MPOrpeccuu. BrINOIHEHNE YKa3aHHBIX yCIOBHM
OINITUMAJILHOCTH IMO3BOJISIET MPH YBEIMUYEHHOM OoJiee MMOJOBUHBI JJIMHbBI BOJIHBI PaIMOCUTHATIA pac-
CTOSTHUM MeXy ONrXaillliuMu 371eMEeHTaMU 00eCeYuTh OJHO3HAYHOCTh NesieHroBanus. U3 tpedo-
BaHUsI CUMMETPUHU U CPOPMYIUPOBAHHBIX YCIOBUH ONTHUMAIBHOCTH Pa3MELICHUS 3JIEMEHTOB Clie-
JyeT, YTO ONTUMAaJIbHAsI CTPYKTYpa aHTEHHOH PEIIETKH KOPPENSIUOHHO—MHTEPPEPOMETPUIECKOTO
W3MEpUTENS JODKHA MMEThb HEYETHBIM NMOPSIOK Ipynmbl cUMMETPUH. ONTHUMAaNbHBIE CTPYKTYpPBI
MaJIO3JIEMEHTHBIX PEIIeTOK MPUBEJEHBI Ha pHcC. 1, rie ToukaMu 0003Hau€HO pa3MelIeHHE aHTEHHBIX
SJIEMEHTOB PELIETOK; JUHUAMHU COCIMHEHbI 3JIEMEHThI, 00pa3yrollue MeJIeHIallMOHHbIEe Maphbl; I —
paanyc OJHOKOJBLEBBIX PEIIETOK; I U I - BHEIIHUNA U BHYTPEHHUH pajlyChl JBYXKOJIbLIEBOU pe-
IIETKHU, CBSI3aHHbIE MEXly OO0 COOTHOIIEHUEM:

" osin 2% | < 0,618.. 2)
r 10

JI1st M3710)KEHUs CYIIeCTBa M ONTHMH3AIMK CIIOCO00B ()OPMUPOBAHUS JTHATPAMMEBI HAITPBJICHHOCTH
B M3MepUTesIe MOSICHUM HCIONb3yeMbIE B JajbHeHIeM 0003HauYeHUs] MPUMEHUTEIBHO K IMIOCKON
KOJIBLIEBOM aHTEHHOM PEIIETKE.

IIpocTpaHCTBEHHYIO CTPYKTYpPY HaNpsKEHHOCTH 3JIEKTPUYECKOTO ITIOJS BOJIHBI C HAIpPaBJICHUEM
pacrpocTpaHeHus S, MaJarollell Ha KOJIBLEBYIO PEIIETKY ¢ M30TPOIHBIMU JIEMEHTAaMH, PacIoo-
XKEHHYI0 B TIOCKOCTH XOY mpsIMOYroiabHON CUCTEMBI KOOpAMHAT XYZ C LIEHTPOM CUMMETpPUH B
HayaJie KOOPAMHAT, MO>KHO IIPEICTABUTH B BUJIE:

E, =E,expsj| @, +2ﬂZSin/3Cos((9—akl_) , 3)

rac Ek- nu EO - KOMIUICKCHBIC aMINIUTYAbl HAIPSAKCHHOCTH SJICKTPUYCCKOTO IMOJIA B TOUKAX pasMe-

mIeHusA ki — 'O 3JIEMCHTA IO OKPYKHOCTH paauycCa r; © B HEHTPC CUMMETPHUHN PEIICTKU COOTBETCT-
BEHHO; A — JIJTMHA BOJHBI paJuoCcHUrHaia; O u B — a3uMyT U yroi HakJIoHa (ppOHTA BOJIHEI (Yros Mec-
Ta), OTCUUTHIBAEMBIE OT O0ceil X U Z, COOTBETCTBEHHO; , - yIOJI pacrojokeHus k; — ro sneMeHTa

pENIeTKH, Pa3MEIIEHHOTO Ha OKPY)KHOCTH pajuyca rj, OTCYUThIBaeMbIi oT ocu X; 1=1,2,...,J; J —
KonmuuecTBo kousenl B pemerke; ki=1,2,...Nj;N; — KOTHYeCTBO AJIEMEHTOB, PACIOIIOKEHHBIX HA OK-
PYKHOCTH pajuyca rj; @,- HaduanbHas (a3a 3J1eKTPOMarHuTHOM BOJIHBI B IEHTPE PEIIETKH.

CoBpeMeHHbIE MeTO/IbI 00paOOTKH CUTHAJIOB C MCIIOJIb30BaHHWEM mpeoOpazoBanus Pypee /2,3,5/
TNO3BOJISIIOT MONY4UTh MHpOpMaimio o (asoBbix 3amepikkax AD,  MEXAy COOTBETCTBYIOLIMMH

n
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YaCTOTHBIMHU COCTAaBJIAIOINMMU BCEX IIap CUTHAJIOB an u an , IPUHUMACMBIX N1—M U N—M 3JICMCH-

TaMu N — 3JIeMEHTHOW KOJIBIIEBOM PEIIeTKH, KOTOPBIE ¢ yueToM (3) OMUCHIBAIOTCS BHIPAKEHUEM:

= ZZ- Sinﬁ'(rnl Cos(@ -a, )— r COS(H -a, )), 4)

ny,ny

roe ni=1,2,....N; n,=1,2,....N; m#ny; r

m

)~ PaccTosHuUE OT LEHTpa KAP 5o Touku pasmMenieHus
njeyTro AD; «, - yroia pacnojiOKeHHUsI Nj(2—TO AJIEMEHTa PEHIETKH, OTCYUTHIBAEMbIA OT ocu X.
2 2 n(2) 2 2

[Tpu npuemMe paanocUrHaa, XapakTeprU3yeMoro a3suMyToM 6 U yIiioM MecTa 3, BEMUYHHBI (ha30BbIX
3agepikek AD,  3aBUCST Kak OT ymia y, , OPUCHTALUH OTHOCHTEIBHO OCH X JIMHUM, COCAMHSIO-

n
el n,—i 1 nj—it AD, Tak ¥ OT paccTossHus (Oa3bl) 8n,,n, MEKIY NI—M U Np—M AD. C yuerom u3-
JIOXKEHHOTo onucanus cTpykTypsl KAP u magaromieil BoJIHbBI IOCIE CHHXPOHHOM CHEKTpajbHON 00-
pabOTKM paJMOCUTHAJIOB, IPUHUMAEMbIX MApO N—TO U Ny—TO AIEMEHTOB PEIIeTKH M Mpeodpa3o-
BaHHBIX B MJCHTUYHBIX PAAHONPUEMHBIX KaHAJaX MU3MEpPHUTENs, MOTYT ObITh C(OPMHPOBAHBI MH-
Tep(epeHLInOHHbIE BEKTOpA Map CUTHAJIOB /l(nl,nz):

Ann) =2, 2. = (hE,SinfK ) expljA®, , ), (5)

rae h — s dexTuBHOCTH (eiicTBYOMAs ATMHA) UACHTHYHBIX 3JeMeHTOB; K — koaddurment ycue-
HUSI WICHTUYHBIX PaJIMONIPUEMHBIX KaHATIOB H3MEPUTEIIS.

B cootBerctBuU € (4) 1 (5) aMIUIUTY/Ibl UHTEP(HEPEHIIUOHHBIX BEKTOPOB A( ,) TIPOTIOPLMOHAIIBHbI

ny,n
KBaJIpary HANpPsHKCHHOCTH T0JIs, a (ha3bl ONMPEAeIIAIOTCs 0a30i COOTBETCTBYIONIUX ITap U MPOCTPaH-
CTBEHHOM OpUEHTALMEN JIMHUM, COCIUHSIOMNX Ny — M ¥ N — ¥ DJIEMEHThI, OTHOCUTEIIBHO ILIOCKO-
cTH (PpOHTA MMaTAIOIICH BOITHEI.

IMapuuasbHbIe AByMEPHBIE MArpaMMbl HAPABIEHHOCTH [, MeEHTalldOHHBIX TIap, GOpMUpyeMBbIe

MyTeM MAaTCMATHYCCKOI'0 CKAaHHUPOBAHUA I10 MPOCTPAHCTBCHHBIM YIJIOBBIM KOOpPpAWHATAM, B 3TOM
CJIydac OIMUChIBACTCA BBIPAKCHUSAMMU:

D, (L,d6,L,dpB)= exp{ j 2;[7" (SinpCos(6 - a,, )~ Sin(L ,dp)Cos(L,d6 - a, ))-

—7, (SinﬂCos(H -a, )— Sin(Lﬂdﬂ)Cos(LgdG -a, ))] }

(6)

rac p — HOMEp HapHHaHBHOﬁ AuarpaMMbl HAIPBJICHHOCTHU Iapbl N;—T0 U Np—TO 3JICMCHTOB,

p=1,2,3,...,P; P — konnuecTBO mapuualbHBIX JUArpaMM PEIIeTKu; df = 2% - IIIar BEIYUCIICHUS
9]“3}(

asuMyTa ornopHoro npocrpanctseHHoro curnana (OIIC); L, m L, - Tekymuil y3en u oOiee Ko-

nM4ecTBO y3noB Bbraucnenus asumyra OIC; O< L, <L, -ld, = % 7 - lar BhIYMCIEHHS

yrna mecta OIIC; L,u L, - TeKyumii y3en u o0liee KOIMYECTBO Y3JI0B BBIYHCICHHS yIVia MeCTa

OlIC; O<L,< Lﬂm —1.
Bo3M0OXHO MCIONB30BaHME HECKOJIBKUX METOAOB cuHTe3a J|H pemerku: metoga CyMMHpPOBaHUS
napuuanbHeix JIH nenenranmonnsix map (I111), snstomerocss Monudukanueldr H3BECTHOTO METONA
npsimoro cuHte3a JAH /2,3/; metona nepemuoxxenus napuuanbubix JJH I1I1, u metona, 3akirouaro-
uierocs B cymmupoBanuu napimansHeix JIH I ¢ onuHakoBeiMu 0a3amMu ¢ MOCHEAYIOIMIMM HUX TIe-
pemHoxeHueM /6-8/. Ilna dopmupoBanus pesyasrupyromeit JIH nmo TpeTbeMy MeTOny HCIONb3YyeT-
Csl IpeACTaBICHUE aHTEHHON pelIeTKH B BUJIe N’ KOJBIIEBBIX PEIIETOK B 00IIEM Cilydae HEIKBUIH-
CTaHTHBIX, C JUAMETPOM 8,,, rae n'=1,23,....N’". KonuuecTtBo snemeHTOB P, Kaxx10ro KoibpLa B
chopMHpPOBaHHON TakUM OOpPa30M MHOTOKOJIBIICBOM PEIIETKE 3aBUCUT OT KOJIMYECTBA HETOBTO-
PSIFOLIMXCSL YIIIOB ¥, , OPUEHTALUK cOOTBEeTCTBYOUX [1I1 anTeHHBIX 2neMeHTOB. 3HaYCHNs Mapa-

meTpoB N” u P, onpeznenstorcst kak KoauuecTBOM N 3JIEMEHTOB PEIIETKU, TaK U €€ CTPYKTYpO,
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CBA3aHHOM C MopsaKoM K rpyIibsl CHMMETpHUH PEIIETKH U HAIMYUEM B LIEHTPE PEIIETKH aHTEHHO-
ro snementa. Heo0XoauMo OTMETHUTh, YTO JJISi OJHOKOJBIEBBIX SKBUAWCTAHTHBIX PEIIETOK Mapa-
MeTp K paBeH KOMYeCTBY 3JIEMEHTOB, PACIIONIOKEHHBIX 110 IIEPUMETPY KOJIbIIA.

Pesynsrupyromme J{H antennbix pemwerok D ,,D,, D, npu MepBOM, BTOPOM U TPETHEM METOIaX
CUHTE3a ompenessitoTcs BeipaxkeHusmu (7), (8), (9) cooTBeTCTBEHHO:

p

D,(L,d6,1,d48)=> D, (L,d6,L,dp); 7
P;l

D,(L,d0,1,48)=T]D,(L,d6,L,dp) (8)
p=l1
N P

D(L,d0,L,dB)=T]>.D, (L,d6.L,dp), 9)
n'=l p, =1

rae pn' - Homep napuuansHoit JIH T1IT n’-oii pemeTku ¢ 1uaMeTpoM 6y'.

OOu1enpuHATO, YTO OLIEHKA a3uMyTa U yria mecta PU cBonuTcs K moUCKy MakcUMyMa B JIByMep-

HOM MaCCHBEC Z[H BuUaa ‘DA(B o) TO €CTh B Kau€CTBE BBIXOJHOM (I)YHKI_[I/II/I HCIIOJIB3YCTCA 3aBUCH-

MOCTb MOIIIHOCTH BBIXOJHOI'O CHUTHAja OT YIJIOBOTO IOJIOKEHUS (LHdH,L ﬂdﬂ) OIIOPHOI'O Hampas-

nenus. [Ipu stom, notepss unpopmauuu o ¢aszosbix JH I pemerkn mpuBOAUT K yBEJIWYECHUIO
ypoBHs 00koBBIX JieniecTkoB (YBJI) pesynbrupyromeii JIH pemerku. COOTBETCTBEHHO, OMHUM W3
HaTpaBJICHUI MOBKIIIEHUs KauecTBa cuHTe3upyeMbix [IH pemerku (camwkenus YBJI) ans duxcupo-
BaHHOTO KoJIMuecTBa AD SBIAETCS HCIOJIb30BaHUE OOpAaOOTKH CHUTHAJIOB C BECOBBIMU KOA(DUIM-
€HTaMH, alpHOPHO YUYHUTHIBAIOIIUMH pa3inyue (a3oBbIX XapaKTEPUCTHUK INIABHOTO U OOKOBBIX Jie-
nectkoB cuHTe3upyembix JIH. Takumu BecoBbiME KO3 (pULIIEHTaMU MOTYT SIBISTHCS KaK FrapMOHHU-

yeckue, nmpuBosme Kk popmuposanuio J[H Buma ‘Re D 4(B C)‘ /3/, Tak U TUCKPETHBIC, CBI3aHHBIC C

nopsiakoM K rpynmsl cummeTpuu pemietky /8/. B mocnenneM ciydae olleHKa a3uMyTa U yIjia MecTa
HNPU cBoguTcsa K TOMCKY MAaKCMMyMa B JIBYMEPHOM MAacCUBE IHarpaMm ‘D;( B,C)‘ BUJA:

, ‘DA(B C),eCﬂu‘argDA(BC)‘ Sl;

Diypef =1 A=K, (10)

0, B IPOTUBHOM CIIy4ae.

HOHy‘-ICHHBIe MCTOAOM MATEMATUYCCKOI0 MOIACIMPOBAHUA 3aBUCUMOCTU HIUMPHUHBI ITIABHOI'O JICIIC-
crka JIH 26, ,, B asumytansHoi miuockoctu (npu B=90°) mo yposHio MuHyc 20ab M OTHOIIEHUS

D
out makcuManbHoro YbBJI JIH D, x ypoBHIO IIaBHOTO JjienecTka D, OT OTHOLICHMS pa-

max
nuyca r KAP k qyivHe BOJHBI A TSl pa3iMyHBIX CTPYKTYp ManosneMeHTHbIXx KAP u metonoB ¢op-
mupoBanus JIH, onuceiBaembix ¢popmynamu (7), (8) u (9) ¢ yaerom (10), mpusenens! Ha puc.2,3 u 4
CO CXEeMaTHYeCKUM H300pakKeHHEM COOTBETCTBYIOLIUX CTPYKTYp PEIIETOK: MATHAIEMEHTHON 0Oe3
LEHTPAIbHOTO AaHTEHHOIO AJIEMEHTA, MIECTUAIEMEHTHOU ¢ HEHTPadbHbIM AD U MIECTUAIEMEHTHOU
6e3 nenrpansHoro AD. Kpusbie 1, 2 u 3, mpuBeaeHHbIC Ha pUC.2-4, COOTBETCTBYIOT rpaduKam IIH-
puHBbI aBHOro jenectka JJH, cuate3upoBanHbix 1o nepromy (7), Bropomy (8) u Tperbemy (9) me-
TOJIaM COOTBETCTBEHHO, a KpuBbie 17, 2'u 3" - rpadukam oTHOmIEHNH MakcuMaabHbIX YBJI Kk ypoB-
HSM IVIaBHBIX JIENIECTKOB YKa3aHHbIX /[H.
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Pe3ynprartel MopenupoBaHus, NPUBEIEHHbIE HAa pUC. 2-4, HaIVISAHO NOKAa3blBAIOT MPEUMYILECTBA
CTPYKTYp PELIETOK C HEYETHBIM IOPSAKOM IPYIIBI CUMMETPHH IIO CPAaBHEHHUIO CO CTPYyKTypaMu
pemerok ¢ yeTHbIM K B wactu ymensiienus YBJI. Ilpu sToM Ui mecTURIEMEHTHBIX PELIETOK B

obmactu 3HaueHur 0,5 < % < 1,8 3a cuer HeuetHoro K YBJI ymensmaercs B 2-10 pa3. Kpome

TOr0, HEOOXOUMO OTMETHUTb, YTO ISl IKBUJUCTAHTHBIX PEHIETOK, B KOTOPHIX KOIMYecTBO AD 1o
NEpUMETPY KOJIbLA PABHO IIATH, COOTHOLICHUC MCKIY Pa3JIMYHBIMHA 63.38.MI/I NEJICHIAaIMOHHBIX T1ap
AD C OIMHAKOBOHW YIJIOBOW OpHEHTAlUeW YAOBIETBOPSIET YCIOBHIO (2), commacHO puc.2 u 3,

D, <D

max

JlaXKe TPU 3HAYCHHSIX % =1,8, 9T0 TOBOPUT O OONBIION (TEOPETHUECKU - OCCKOHEU-

HOM) 00J1aCTU OHO3HAYHOTO TEJICHTOBAHUS.

CpaBHeHHe TapaMeTpoB CUHTE3UpOBaHHbIX J|H, mpuBeneHHbIX Ha puC.2-4 MOKa3bIBAET, YTO TPETUH
metox (9) dopmupoBanus JIH obecriednBaeT mo CpaBHEHUIO C PACCMOTPEHHBIMU JIPYTUMH HAnOO-
Jiee y3KHi TIIaBHBIA U HauMeHbInne 0okoBbie Jenectku JH. [Ipu aToM HanbGonbe mpeumyIiecTsa
OTOr0 METONA MOCTUTAIOTCA IS CTPYKIYpP PELIETOK C HEYETHLIM IOPSAAKOM TPYIIIBI CUMMETPUH.
OT10T 3¢ deKT CBsI3aH C OTCYTCTBHEM B HUX IMap C OJJUHAKOBOU YITIOBOW OpHUEHTAITHEH.

B cootBerctBuu ¢ (4), (5), (6), (9) u (10) Moxynb IBYMEpPHOTO YIJIOBOTO CHEKTpa q(Lga’H,L ﬂa’ﬂ)

MOHO IMPEACTAaBHUTL B BUJIC:

4lL,d6.L,dp)= (hE,SinpK )" |D. (L,d6,L,dp). (11)

U3 (6), (9) u (11) cnexyert, 4to BHIOOP HAMOONBIIETO 3HAYECHUST MOMYIS (Q IByMEPHOTO YIJIOBOTO
CIIEKTpa q(LgdH,L ﬂdﬂ) 10 BCeM aprymenTaM L,d6 w L,df3 103BONAET ONPENEIUTh HAlPaBICHE
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S(0,B) pacnpocTpaneHust BOIHBI, @ TAKXKE HAMPSKEHHOCTh Eg TOJIS B COOTBETCTBUM C BBIPAKEHUS-
MU (12) 1 (13) COOTBETCTBEHHO:

S(H, ﬂ) =argQ = arg{max q(LgdH, Lﬂdﬂ)}; (12)
P (13)
H,K

e H, = hSinﬂZNﬂ'/G(N ’,Pn,) - aeiicTBytomiast JyMHa (3P(PEKTUBHOCTH) KOJIBIICBOW aHTEHHOU pe-
ETKU ¢ cCuHTe3upoBanHou JIH; G(N P, ) = max‘DC (0, ,B] - MAKCUMAJIbHOE 3HAYEHUE CHHTE3UPO-

Ba"Hoi JIH, 3aBucsiee ot napametpoB N’ u Py CTpYKTYpbI peIIETKH.

OnHuM 13 HEOOXOIMMBIX YCIOBHNA (DYHKIIMOHHPOBAHUS PAHONEICHIaTOPOB M B YACTHOCTH, KOppe-
JSLMOHHO—MHTEP(HEPOMETPHUUECKOTO H3MEPUTEIIs HANpPaBICHUS PACIPOCTPAHEHUs 3JIEKTpoMar-
HUTHOM BOJIHBI, SIBISETCS OOECIEUeHUE MICHTUYHOCTH KOMILIEKCHBIX KOA((HUIMEHTOB MNepeaadn
€ro paJuoNpPUEMHBIX KaHaloB. Ha COBpeMEHHOM »JTame pa3BUTHS PAJMOIEKTPOHUKH CO3JaHUE
IIMPOKOTIOIOCHOTO JIBYXKaHAJIBHOTO PAAMONPUEMHOIO YCTPOMCTBA C UACHTUYHBIME KO3 duineH-
TaMH TIEpEeIavM SBIISACTCS CIOKHOW TEXHHUUECKOU 3ajaueid, TpeOyromei 00X peann3aliiOHHBIX
3aTpaT. B CBSI3M € 3THM MpeACTaBIAETCS 11eIecO00pa3HbIM UCIONb30BaHUE B MOJOOHBIX U3MEpUTE-
JAXX JIByXKAHAJIBHOTO PAJUONPUEMHOIO yCTPOMCTBA C CHTHAJIBHBIM M ONOPHBIMU KaHAJIAMH U C
obmuM rerepoauHoM. Ilpu 3tom, myis olecriedeHrss HE3aBUCHMOCTH TOYHOCTH OIPENEJICHUs] Ha-
npaBjeHus pacnpocTpaHeHus OMB oT HenJeHTUYHOCTH K03(ULIMeHTa Nepeiayn CUTHAIBHOIO U
onopHoro ka”anos PIIY wusmepurensa ucnonb3yercs npoueaypa U3MEpPEHUN C HCIOIb30BaHUEM
TPEThero (OMOPHOI0) aHTEHHOTO IEMEHTA aHTEHHON PEIeTKH, HE BXOJSAIIErO B MEJCHIallMOHHYIO
napy /7/. CyTb ee 3aKII04aeTcs B CIEIyIOIEM.

COOTBETCTBYIOIME YACTOTHbIE COCTABISIONIME pAJMOCHIHANA Ha BBIXOJAX CHUIHAJBHOTO
Z. (nl(z),tl(z)) ¥ OIOPHOTO Z, (n3 , t1(z)) kaHaoB PI1Y, MOAKITIOYEHHBIX B MOMEHT BPEMEHH t] K N3—My

AD, a B MOMEHT BpEMEHHU t) — K Np—My U n3—My AD peleTku, MOryT ObITh IPEJCTaBIIEHbI B BUJIE:
Z. (n1(2)at1(2))= hE,SinpK exp{jCD e (tl(z))+ (0}; (14)
Z,(ny,t,)) = hE,SinfK ' explj®, (t,0))+¢'}; (15)

rae q)nw) (ﬁ(z)) - (ha3pl pagUOCUTrHAIA, IPUHIUMAEMOIO Nj(23~bIM AD B MOMEHT BpeMeHH ti2); K n

K’ - ko3¢ dunmenTs yCuineHns: COOTBETCTBEHHO CUTHAJILHOTO M ormopHoro kaHanoB PITY; ¢ u ¢’'-

(hazoBbIC 32/IEP)KKU CUTHAJA COOTBETCTBEHHO B CUTHAJIBHOM M ONIOpHOM KaHamnax PITY.

Toma BBIPAXKCHUC JIA CBEPTKHU CUIHAJIOB B CMI'HAJIbHOM M OIIOPHOM KaHajlaX ch (nl(z),n3) nMeEEeT

BUA:
Z \noy,tyon ) Zo\ns t
ch(nl(z),l’l3): C( 1(2) 1(2)) 0( 3 1(2)) — hESinﬂKeXp{qu)nl(z)ns +¢_¢r}’ (16)
‘Zo(”wtl(z)]
rie AD Y (baSOBaH 3a1€pKKa MEXKIY COOTBETCTBYIOIIMMH YaCTOTHBIMU COCTABJIAONIUMHU IIap

CHUTHAJIOB an( u Zn; , IPUHUMAEMBIX Nj(2)-M U h3 -M AD, onucelBaeMas BbIpaxkeHHeM (4); * - 3HaK

2)

KOMIIJICKCHOT'O COIIPSKCHUA.

WuTepdepeHIoHHbIE BEKTOPHI MTap CUTHAJIOB A(nl,nz), HE 3aBUCSIIME OT cABUra (a3 MexIy Ka-
Hanamu PITY, MOryT ObITh OTYYEHBI TyTEM OCYIIECTBICHUS JTOMOJHUTEILHON ONEepallui CBEPTKH:

A(nl’n2):ch ”17”3)2;(”2’”3)' (17)

Hcnonbs3oBaHne Takod MpoUEAypbl U3BMEPEHU MO3BOJISET, BO-NIEPBBIX, B KauecTBe AD, MOJAKIIO-
yaeMoro Kk ornopHomy kanaiy PITY, ucnonb3oBaTh oquH U3 AD, 4TO yIpOIIAET €€ CTPYKTYpY; BO-
BTOPBIX, JJI1 U3MEPEHHS HAMPSIKEHHOCTH MOJIS MPOBOIUTH KaTHUOPOBKY TOJNBKO OJHOTO (CHTHANb-
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Horo) kanana PITY. Kpome Toro, ocinabnenue tpeOoBaHU K WISHTUYHOCTH KaHAJIOB JIBYXKaHAIb-
Horo PITY mo3BoisieT mpu MEHBINUX 3aTpaTax co3Aarh AByxkaHaibHOoe PITY ¢ Gonbmum auHamu-
YECKUM JIMAIa30HOM U BBICOKOW 4yBCTBUTEIBHOCTBIO.

Heo6xonmumMo OTMETHTb, YTO UCHOJIb30BAaHUE B MOJOOHOM M3MEpUTEINE C KOJIBIEBONH aHTEHHOW pe-
meTkoil Mmetona cymmupoBanus napuuanbHbix JJH [T AD ¢ onnHakoBbIMU 0a3zaMu ¢ MOCIEyIO-
UM UX TIEPEMHOKEHHEM, TUCKPETHBIX BECOBBIX KO3()(UIIMEHTOB, YUUTHIBAIOLINX alIPUOPHYIO HH-
dbopmanrio o MOpsIIKe TPYNITbl CHMMETPUN aHTCHHOW PEIIeTKH, M CTPYKTYp aHTCHHBIX PEIIETOK,
MMEIOLUX HEYETHBIN MOPSANOK IPYMNIBI CUMMETPUH, MO3BOJIAIOT NPU 33aJaHHOM KoindecTBe AD
pacivpuTh 00JIacTh OIHO3HAYHOTO PAaIUOIEICHIOBAHUS, TO €CTh YBEIMUNUTh MEXAJIEMEHTHbIE pac-
CTOSIHUSL B PELIETKEe, YTO MOJOKHUTEIbHBIM 00pa30M CKa3bIBaeTCsl Ha CHIDKEHHM TMOTPEIIHOCTEN Iie-
JICHroBaHMsI, 00yCJIOBICHHBIX B3aUMHBIM BiusgHueM AD. Kpome Toro, yuuThiBas MeprUOAHYECKHMA
XapakTep UCKaKeHUH pa3HocTell (a3 CUTHAIOB, IPUHUMAEMBIX B3aUMOACUCTBYIOIIMMU AD pelieT-
Ku /9/, 32 cueT HaKOIUICHHs pe3yabTaToB m3MepeHuit mo Bcem [1I1, morpenHocTH B3auMHOTO BIIHSI-
HUA AD B U3MEPUTETIE IPAKTUUECKHU MOTHOCTBIO KOMIIEHCUPYIOTCH.

st peanm3anuu U3MepUTeNs, PYyHKIIMOHUPYIOIIETO B COOTBETCTBHH C PACCMOTPEHHONW MaTeMaTH-
4eCKOW MOJIENbI0, HEOOXOUMO OCYIIECTBICHHE CIEIYIOIINX OTepallHii:

1. Boruncnenus nHTEp()EPEHIMOHHBIX BEKTOPOB CUTHAJIOB, IPUHIUMAEMBIX BCeMH mapamu AD,
ucnons3zyeMmbiMu nipu cuntese JJH AP, no cienyromemy anropurmy:
= [lomydyeHne KOr€peHTHBIX BO BPEMEHHOM OTHOUIEHHM BBIOOPOK IEJIEHTYEMOIro paauo-
CUTHaJIa, IPUHUMAEMOro AByMs napamu AD.
=  Oto0pakeHHEe MOJTYUYEHHBIX BBIOOPOK CHUTHAjJa U3 BPEMEHHOM 00JacTH B 4YaCTOTHYIO
(ocyiecTBiIeHHE Ha/l OJTYYEHHBIMU BBIOOpKaMHU onepaunuu npeodpasoBanus Oyphbe).
= BblyncieHne KOMIUIEKCHBIX CBEPTOK MEXKAY CIEKTPaJIbHBIMU COCTABIIAIOIIMMU C ONU-
HAKOBBIMU HOMEpaMHU JUTsl Kax 101 napsl AD B cooTBETCTBHH € (5) ¢ yuetoMm (16).
= [lomyueHue uHTEp(HEPEHIIMOHHOTO BEKTOpA Napbl CUTHAJIOB B COOTBETCTBUU C (17).
2. Boruncnenus napuuanbabix [IH Bcex 111 B cooTBeTcTBHM C (6).
3. Cunresa IH AP no metony (7), (8) unu (9).
4. B3gemmBanus nonydeHHou JIH B coorsercTBuu ¢ (10).
5. Beruncnenus nenenra B coorserctBun ¢ (11) u (12).
6. Bolunicnenusi HanpsHKEHHOCTH MO B @aHTEHHOM cHCTeMe HM3MEpUTelNss B COOTBETCTBUU C

(13).

TexHnyeckasi peaju3aius COBPEeMEHHBIX KOPPeJISIHOHHBIX HHTep(epoMeTPoB
B Hacrosiiiee Bpemsi anropuTM KOPPEIsSIUOHHO—MHTEP(HEPOMETPUUECKOTO H3MEPUTEITsI HalpaBJie-
HUS PACIPOCTPAHEHHS JICKTPOMArHUTHON BOJHBI MOXET OBITh OCYIIECTBICH TOJBKO C MPUMEHE-
HUEM METO/IOB IIU(POoBO 00pabOTKU CUTHATIOB. DTO B TIEPBYIO OUEPE/Ih U ONPENEIsIeT peaan3aluio
U3MEPUTEIIS B BUJIC alllapaTHO-TIPOTPAMMHBIX KOMITJICKCOB.
bazoBas cTpykTypa usMepurens B KOMIUIEKCaX aBTOMATH3UPOBAHHOTO PAJMOKOHTPOJS U TIEJICHTO-
Banust APK-CK u APK-MK npusenena B /10/.
OCHOBHBIMU JIEMEHTaMH KOMILIEKCA, TIPU MOMOIIU KOTOPBIX OCYIIECTBISAETCS BBIYUCIICHUE TICJICH-
ra u HanpspkeHHOCTH DMII, SBISIOTCS: aHTeHHAsI CUCTEMa, JIByXKaHAaJbHBIN TIOHED, OJIOK aHAJIOTO-
uppoBoit 00paboTku. OcTanbHbIE AJIEMEHTHI BBITIONHSAIOT BCIIOMOTATeNbHbIE, MO OTHOIIECHUIO K
BBIYMCIICHUIO TIEJIeHTa, QYyHKIHUU (CUCTEMHBIN KOHTposuiep, DBM), wm pacumpsoT (QyHKIHO-
HaJTbHBIE BO3MOKHOCTH KOMIUIEKCA (IEMOIYIATOP, 3BYKOBOI MpoIieccop).
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AHTEHHbIN
ANeMeHT
AHTEHHbIV
Bydep '
AHTEHHbIN L o
3nemMeHT (o]
'5 PagnocurHan
- = — KOMMYTUpyemoro
AHTEHHbIV ; AHTEHHbIV Karana
> —> >
Bydep = ycunuTterns
o
x f PapuocurHan
= OMOpHOro
é = KaHana
. ) 5 | (> AHTEHHbIV .
o B ycunuTenb
T
_ <
AHTEHHbIN »
Bydep '
JInHusa ynpasnexnus
KoHTponnep |« >
AHTeHHasa cucTtema
Puc. 5

AHTEeHHasi CHCTeMa BBITIOJHEHA B BHJIE KOJBIIEBOH AHTEHHOW PEIIETKH C HEYETHBIM IMOPSIAKOM
CUMMETPHUU KaXKJOTO U3 KOJIEll, Pa3IHyaloluXcs OpHUeHTalel OMOpHbIX HampaBieHuil. CTpyKTyp-
Has CXeMa aHTEHHOW CHCTEMBI MpejcTaBieHa Ha puc. 5. J{ius obecneueHust TpedyeMoid A3 peKTHB-
HOCTHU MPEoO0Pa30BaHUS SIEKTPOMATHUTHOTO TOJII aHTEHHBIMU 3JIEMEHTAMH B IIUPOKOM JHAra3oHe
YacTOT U B YCJIIOBHUSX OTPaHUYCHUI HAa MX rabapuTHBIE pa3Mepbl, B KauyecTBe AD TpeacTaBisieTcs
1enecoo0pa3HbIiM MPUMEHEHHE KOHMUYECKHUX (B MOOWJIBHBIX TEJIeHraTopax) U OMKOHMYECKUX (B
CTallMOHAPHBIX CUCTEMax) BUOPATOPOB C aKTUBHBIM corjlacoBaHueM. Vcrnoabs3oBaHue B cornacyo-
IIMX YCTPONCTBaX (aHTEHHBIX OyQepax) COBPEMEHHBIX BHICOKOYACTOTHBIX TPAH3UCTOPOB C HOPMHU-
pOBaHHBIM KO3(p(PHUIIMEHTOM ITymMa MO3BOJSIET COXPAHUTh JMHEHHBIC DJIEKTPUYECKHE XapaKTepH-
CTUKH aKTHUBHBIX AD B IIUPOKOM JHMANA30HE YaCTOT M JuHaAMHU4YeckoM auanaszone a0 120-130 nb
no 6iokupoBanuio U 8§0-90 nb mo unTepMonysAMKH. OCHOBHBIM 3JIEMEHTOM aHTEHHOW CHUCTEMBI,
peATM3YIOUM KOPPESILIMOHHO-UHTEPPEPOMETPUUECKUI aITOPUTM TIEJICHIOBAHHUS, SBJISETCS aH-
TEHHBII KOMMYTATOp, OCYIIECTBISIONIMNA MOJKIIOUEHUE JIIOOBIX BYX AD pelIeTKH Ha JBa CBOMX
BBIXOJa — KOMMYTHUPYEMBIA U OMOPHBIA. AHTEHHBI KOMMYTATOP BBIIOJIHEH MPOrPAMMHO YIIpaB-
JISIeMBIM, YTO MO3BOJISET UCIOJIB30BATh JIOOYI0 U3 BO3MOXKHBIX MOAM(UKALMN alropuTMa mejieH-
roBaHud. JIOMOJHUTENBHBIMU 3JIEMEHTaMH, PACIIUPSIOUIMMHI (PYHKIIMOHAIBHOCTh aHTEHHOM CHC-
TEMBI, SBIISIOTCS yIPaBIsieMble aHTCHHBIE YCUITUTEIH.

HaubGonee crnoxabIM ycTpoiicTBOM KoMiuiekca siBisietcst TioHep APK-1IT2, ctpykTypHas cxema ko-
TOpOTO MpHUBeAeHa Ha puc. 6. TroHep BBHIMOIHEH JBYXKAaHAJIBHBIM C TPEXKpPATHBIM IpeoOpa3oBaHu-
eM JacToThl. KaxapIii 13 KaHaJoB MpueMa BKIIOYaeT OJIOK MpPEeceieKTOpOB, Ba CMECUTENS U JBa
Habopa ycunuteneil T4 st mepBoit u BTopoit mpomexxyrounsix yactot (ITY). Ha crpykrypHoit
cxeme cmecutenu u yeunutenu [T4 o0veaunensr B Tpakt [14.



11

Bbixog kaHana 1
Bxo 1 Bnok (MY 10,7 Mru)
—> npecenektopoB ——— TpakT N4 kaHana 1 >
kaHana 1 f
v v | v
JTnHna ynpasneHusa
OnopHbIn Brok
P —> KoHTponnep <¢+—4—»
reHepartop CUHTE3aTopoB

f £
v v
Bxop 2 Bnok Bbixoa kaHana 2
—

(MY 10,7 Mrw)
—»| [PecenexKTopos TpakT NY kaHana 2 >
KaHana 2

[ByxKaHanbHbIN THOHEP
LT2

Puc. 6

Jlnst obecrieueHus: KOTepEHTHOTO MPHeMa Ha CMECUTENIM 000MX KaHAJIOB MPHEeMa IOAaeTCs OJHO U
TO € BBICOKOYACTOTHOE HampspKeHHe, GopMUpyeMoe OJIOKOM CHHTE3aTOpoB 4yacToT. CTaOuib-
HOCTh YaCTOT, BBIPa0ATHIBAEMBIX OJIOKOM CHHTE3aTOPOB, 0OECIIEYHBACTCS BHYTPEHHUM TEPMOCTa-
THPOBAHHEIM OIOPHBIM reHepatopoM (3*10°) uau BHEIIHMM reHepaTopoM ¢ TpeGyeMoil CTabuIIhb-
HOCTBI0. OCHOBHBIMH (DYHKIMSIMH JIBYXKaHAJIBHOTO TIOHEPA SIBISIFOTCS: TIOHW)KEHUE YacTOTHI MPH-
HUMAaEeMOro paJMOCUTHAJa W OCYIIECTBICHHE MEPBUYHON (uiabTpamMu MO MOOOYHBIM KaHaIaM
npremMa, TO eCTh (DYHKIIMH ITOATOTOBKH MPUHATOTO PAJMOCHTHAA K MPEOOPa30BAHUIO B TU(PPOBOH
Bua. J{nst obGecrnieyeHnss BO3MOKHOCTH MaHOPAMHOI'O CIEKTPAIbHOTO aHAJIM3a U OJHOBPEMEHHOIO
MapajuieJIbHOTO TEJICHTOBaHMs T10JI0Ca MPOITyCKaHMs TIOHEpa BbhIOpaHa paBHoM 2 MI'11 ¢ BO3MOX-
HOCTBIO JaJIbHEHIIEr0 paciIupeHus Ipu MOCIEAYIOMEeH MoAepHU3aluU. YIpaBieHHe OCHOBHBIMU
OJI0OKaMH TIOHEPA OCYIIECTBIISIETCSI C TIOMOIIBIO BCTPOSHHOTO KOHTposuiepa. [Tonpodree ocodbeHHO-
ctu noctpoenust Tronepa APK-L[T2 paccmotpenst B /11/.

B 65oke ananoro-mudponoit 06padorku (BAILIO) mpousBoasTCS OCHOBHBIEC ONEpAIIUU 11O BBIYUCIIC-
HUIO resneHra. AHajgornyHo TioHepy, BAIIO (puc. 7) BbIMONHEH IBYyXKaHAJIbHBIM. B Kaxapli u3
KaHaJIOB 00pabOTKM CHUTHAIA BXOIAT MOAYJb (prutbTpariuu u mpeodpa3zoBanus 4acTotbl (MDIIY) u
aHanoro-udposoii npeodpazosarens (ALIT). B MOITY kaxaoro u3 kaHalioB 00pabOTKH OcCyIile-
CTBIIsSIETCA (PUIIBTpALMs aHAJOTOBOIO CHUTHAlIa C BBIXOJAa COOTBETCTBYIOLIETO KaHaja TIOHEpa Ha
gactote 10.7 MI't B monoce 2 MI'11 ¢ enbio MOAaBICHUs 3€pKAIbHBIX KaHAJIOB, €ro Mpeodpa3oBa-
HUe Ha JacTtoTy 1.6 MI'm, okoHuarenbHas ¢uiabTpamnus B nojoce mmpunor 2 MI'm. Takas oGpa-
60TKa T03BOJISIET C(HOPMHUPOBATH MOJIOCY CHEKTPAIBHOTO aHaiIu3a mupuHoi 2 MI'1| ¢ HepaBHOMED-
HOCTBIO He OoJiee 3 b, u ocnmabnenremM BHE ToJIOCKH Tporryckanus He meHee 70 nb. Takum oOpa-
30M, MOIIY BeinonnseT GyHKIMU, aHaJorMyHble pyHKIMsAM TroHepa. B ALIIT kaxioro u3 kaHajaoB
OCYIIECTBIIsIETCA TTpeoOpa3oBaHne OTHUILTPOBAHHOTO aHAJIOTOBOTO CUTHANIA B ITM(POBOIL. AHAIO-
TMYHO TIOHEpY, JJIs oOecreueHus] KOrepeHTHOCTH peolOpasyeMbix curianoB Ha 00a M®IIY noxga-
€TCSl OIHO U TO K€ HaIpPsDKEHUE MECTHOTO retepoauHa, a ALl cHHXpOHHO ynpaBistoTCs KOHTPOII-
nepoMm. Breibopku mudpoBoro curnana, noiaydeHusie B AL, coxpaHstorcs B mamstu nudpoBoro
curHaibHoro nporeccopa (L[CII), rae npon3BoauTCS UX HAKOIUIEHHE W BBIYUCIICHUE MIE€JICHTa B CO-
OTBETCTBUU C PACCMOTPEHHBIM BBILIE ATOPUTMOM MeJIeHroBaHus. [[oMUMO BBIYMCIICHMS TIEJICHTa B
¢byukmum L{CIT BxoauT OBICTpBIM MaHOpaMHBINM aHaW3, oOHapykeHue pabdortaromux MPU mo pe-
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3yJbTaTaM CIIEKTPAJIbHOrO aHauu3a u Ap. i1 OCyIIeCcTBICHUS y3KOIOJIOCHOIO TEXHUYECKOIO aHa-
JM3a PaJMOCUTHAJIOB B OAMH M3 KaHaJOB OOpaOOTKM BBEAEH COOTBETCTBYIOLIMI ammapaTHO-
MPOTPAMMHBIA MOJYJIb, KOTOPBIA pacmupsieT (yHKINOHAIbHBIE BO3MOXXHOCTH TEJICHTAIHOHHOTO
U3MEPUTEIIA.

Bxoa kaHana 1
9107 Mhw) Mogaynb punbTpaymm
» 1 npeobpasoBaHus > ALM 1 +—
YacToTbl
< > » Lindposon
CUrHaIbHbIN
»  npoueccop
Mogaynb unbTpaumumn yy
Bxoa kaHana JnHua
(MY 10,7 MrIu) U npeoGpasoBaHMﬂ ynpasneHusa n
» YyacToThbl Unn moaynb —pM—» ALM 2 obmena
AaHHbIMU
TEXHNYECKOro KoHTponnep |« >
aHanusa < >
Bnok aHanoro-undgposon
0o6paboTkn

Puc. 7

[IporpammHoe obecnieueHue, BoIMOMHSAIOMEecs Ha IBM, BXosiel B COCTaB MEJIEHraTopa, BhIMOJ-
HSCT ynpaBJBIIOH_[I/Ie q)yHKLII/II/I, a TakKxKe OCYIJ_IeCTBJIﬂeT 0T06pa)K€HI/Ie pGSYHBTaTOB IICJICHIOBaHU,
CHEKTPAILHOTO aHAJIN3a, HAMPSHKEHHOCTH JIEKTPOMArHUTHOTO TOJIS, Y3KOIOJIOCHOTO TEXHUYECKO-
ro aHajin3a paJuoOCUTHAJIOB.

[ToMrMO HEpeYHCIEHHBIX YCTPONCTB, BBIIOJHSIOIIMX OCHOBHbIE (DYHKIMH, TO €CTh CBSI3aHHBIE C
BBIYHCIIEHUEM II€JIeHTra U HanpsbkeHHocTu OMII, B coctaB u3mepuress BXOIAT U JONOJIHUTEIbHbIE
YCTPONCTBA, pacIIUpAOLIMe ero (PyHKIMOHAIbHbIE BO3MOXHOCTH. K HUM OTHOCATCS 1€MOYJISATOD,
MCIIOJIb3YEMBIN JJIs MPOCIYIINBAHNS IIPUHUMAEMOTr0 PAaIMOCUTHANIA U 3BYKOBOM IIpolieccop, Mpea-
Ha3HAYEHHBbIN A7 OLM(POBKU U CXKATUS 3BYKOBOI'O CUTHAJIA C BBIXO/A JEMOAYJISTOPA € LEIBIO M0-
CJIEYIOIIEH €ro 3alucy Ha XKecTKuil auck OBM, aHanu3a 3ByKOBOTO CUTHaja C BbIX0Ja JEMOYJIsA-
TOpa C LENbI0 OOHAPYKECHUS B HEM PEUEBBIX COOOIICHUH, JEMOIYJISAIUU MU(PPOBBIX CUTHAIOB W

Ipyrux QyHKIUH.

3akino4eHue
B npeniokeHHON cTaThe PACCMOTPEHBI OCHOBHBIE ITPUHIIMIIBI TOCTPOEHUS COBPEMEHHBIX KOPPEJIs-
[IUOHHO-UHTEPPEPOMETPUUECCKUX H3MEPUTENICH TeNeHra M HaNpsHKCHHOCTH AJIEKTPOMAarHUTHOTO
noist. [ToMumo MaTeMaTHuecKuX MojeNel KOppeasuOHHO-UHTEPPEPOMETPUIECKOTO U3MEPUTEIS,
MOKA3aHO YCTPOWCTBO U Pa3biACHEH NMPUHUMII AEHCTBUS CEMEMCTBA MEJIEHTallMOHHBIX U3MEpPHUTEIICH
KOMIIJIEKCOB aBTOMaTU3upoBaHHOro paguokoHTposs u neneHrosanus APK-CK n APK-MK, wuc-
MOJIB3YIOLINX PACCMOTPEHHBIE MOJIETH U aJITOPUTMBL.

JlocTonHCTBOM pa3paboTaHHON CTPYKTYPBl KOPPEISALUOHHO-UHTEPPEPOMETPUIECKOTO N3MEPUTEIIS
SBJISIETCS TO, YTO OCHOBHBIC OMNEpAIH AJITOPUTMAa W3MEPEHUH BBHIMOIHAIOTCS B IH(PPOBOM BHJIE.
OTO MO3BOJSIET yAydIlaTh MOKa3aTelau KOMIUIeKca 0e3 M3MEHEHHUs €ro anmnapaTHOM 4acTH, Halpu-
Mep, UCIIOJIb30BaTh AJITOPUTMBI ''cBEpXpa3pelieHus ", KOppEeKIUHN paguoAeBHalIU U Ap.
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B HacTosimee BpeMsi KOppENSAIMOHHO-WUHTEP(HEPOMETPHUSCKAE W3MEPUTENN ISl CTallMOHAPHBIX
koMmiiekcoB APK-CK1 u mobunsabix APK-MK (HazemHubix Ha aBromoOmnsHOM 6a3e APK-MKI1M,
APK-MK4, APK-MK6, APK-MK?7, na 6ponerexunke APK-MK3, BepToneTHOro u camojaeTHOTo
6azupoBanus - APK-MK2M, APK-MKS) Beinyckatorcst cepuitHo. OnbIT HCHOIb30BaHUS KOMILIEK-
COB B Pa3IMYHBIX PETMOHAX HAIICW CTPaHBI U 33 €€ MpeAesaMH IMOKa3al WX BBICOKYIO YPQeKTHB-

HOCTb.
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MHOIroCTAHUMOHHBLIE CUCTEMbI PAOJMUOKOHTPOA

M ONPBEAOENNEHAA MECTOMNONOXEHUA NEPEOATYUKOB

Ha ocHoBe Komnnekoos APK-CK1 (APK-MOM1), APK-MK4 (APK-NOM2)

BbICTPbIN NQUCK HECAHKLIMOHNPOBAHHBIX U3MyY€eHUI C BO3MOXHOCTbIO UCTONb30BaHUs 6a3 fAaHHbIX;

CUHXPOHHOZ MeneHroBaHve UsnyyYeHuin, peructTpaumst NereHralMoHHOM 1 cnyxe6Hat MHopMaLmMn OT neputepuintbIX
KOMMMEKCOB;
OTobpaxeHne LnMhpoBoi kKapTbl 06CIEAYEMOrO paioHa Ha SKpaHe KOMMbIOTEPA C OTMETKaMM TEKYLLIErO MECTOMOIIOXKEHNS!
nenedryeMaro nepeaaTyvka B peanbHoM MacluTabe BpeMeHy;

Vl3mepeHmeJnapameTpos U3MYYeHnii, TEXHUYECKWIA aHan13 paanocurHanos;

KoHTponb paavoTenedoHHbIX kaHanoBs, BOCMPOU3BEAEHVE peyn Ha MUKPOTENEdOHbI.

KOMITJIEKCbI PAOUOKOHTPOJA I IV MOKOJIEHUA

APK-MK4(MOBWUIIbHbIU, C BLIHOCHOWU AHTEHHOU CUCTEMOW), APK-CK1 (CTALUMOHAPHbIWN)
Mcnonb3yemblii cnoc6 nenedrosaHus 3alyiLeH nateHTom PO,

MaHopamHbIi aHanua 20...2000 Mru, 20...3000 My, 2..6 Ty (No cormacoBaHuio), AWHaMWYECKWA AManasoH B
LUMPOKOMOSIOCHOM TpakTe He Medee 70 ab, ckopocTb 150 MITu/c (TpeTbe nokorexue) 1.5 MMu/c (4eTBEPTOE NOKOIEHME) NPU
paspeLuatoliein cnocobHocm 7klL, 3anMcb Ha XEeCTKUA AUCK U Nocneayollee BOCNpov3BeaeHe, aBTOMaTM3MpoBaHHas
ob6paboTka pe3ynbTaToB.

BbICTPbIN NOUCK HECAHKLIMOHNPOBAHHBIX U3MyY€eHUI C BO3MOXHOCTbIO UCTIONb30BaHUsA 6a3 faHHbIX.

[MenedroBanne ogHokaHanbHoe - 25...2000 My, 25...3000 My, 25...6000 MI'y (no cornacoBaHWo) MHCTPYMeHTanbHas
TouHoCcThb 0.5°...3°, uyBCTBUTENBHOCTL 3..25 MKB/M, KOppensauMOHHO-UHTEPdEepOMEeTPUYECKUA MeTod NereHroBaHus,
NpOu3BOSIbHAs LUIMPWHA CMEKTPa NesleHryeMbiX CUrHamnos.

[NenedroBalne MHorokaHanbHoe - CKOpOCTb NnereHroBon naHopambl 10 MI'u/c (TpeTbe nokoreHwe), 200 MIu/c (4eTBepToe
nokornedue ). 3anuck LMpPOoBbIX PaaNOCUTHANOB Ha XXECTKUIN AUcK NM3BM.

TexHUYeckii aHanun3 - o6paboTka LMGPOBLIX PAAUOCUTHANOB B peanbHOM MacliTabe BPeMeHU 1 3anucaHHbIX paree,
n3MepeHve[napaMeTpoB, pacrno3HaBaHve Buaa Mogynsauum (annapatypa APK-TA).

KoHTponb paanoTenedoHHbIX KaHAMOB - 3aM1Cb PeYX U CAYXEOHbIX NapameTPOoB Ha XeCTKUN AUCK, BOCIPOM3BEAeH e PeyMl.

MOBWUJIbHbI KOMIMJNEKC PAOUOKOHTPOIA I IV MOKOJIEHUA

Mcnonb3yemblii cnoc6 nenedroBaHus 3alyLLeH nateHTom PO.

MaHopamHbI aHanua 20...3000 MIy, aAMHamunyecknin guanasoH He MeHee 70 ab, ckopocTb He MeHee 120 MI'u/c (TpeTbe
nokonedue)l 1.5 TTu/c (4eTBepToe nokonedne) nMpu paspelarolen cnocobHoct 7k, 3anucb Ha KECTKWA OWUCK U
nocneayolLee BOCNpon3BeAeHve, aBTOMaTU3MpoBaHHas 0bpaboTka pesynsraTos.

lMenedrosade OfHOKAHaNbHOE M MHOrokaHambHoe - 25..2000 MIu, uHCTpymeHTanbHas TouHocTb 2°...5° rpapycos,
KOpPENsILMOHHO-MHTEPEPOMETPUYECKUIN METOA NENEHrOBaHMS, NPOM3BOSIbHAS LUIMPUHA CEKTPa NeNeHryeMbIX CUrHanos.

BbICTpBI IONCK  HECaHKLMOHMPOBAHHBLIX W3MNyYeHuid, M3MepeHue napaMeTpoB Wanyueduin, 3anucb LUdpPOBbLIX
padMoCUrHanoB Ha ecTkuii auck NMOBM 1 TexHUYeckuin aHanus, KOHTponb paauoTenedOoHHbIX KaHanoB, oToGpaxedne
Hanpaenedust Ha P 1 co6CcTBEHHOIO MECTOMOMOXEHNS Ha KapTorpadyeckom hoHe.

MOBUIIbHbLIU KOMIMJIEKC PAOUOKOHTPOIA Il U IV MOKOJIEHUA

C AHTEHHOU CUCTEMOM NOog OBTEKATENIEM UBbIHOCHOU AHTEHHOU CUCTEMOW HA MAYTE
Mcnonb3yemblii cnoco6 neneHroBaHns 3aluyLLeH nateHTom PO.

MaHopamHbIi aHanua 20...2000 MIy, (20 - 3000 MIMy), AuHaMMYeckuii AManasoH B LUMPOKOMOSIOCHOM TpakTe He Medee 70
b, ckopocTb He MeHee 150 MITu/c (TpeTbe nokonedne) 1.5 IMu/c (4eTBEpPTOE NOKONEHNE) NPU paspeLuatoLLeit cnocobHOCTH
7kIL, 3an1cb Ha XECTKWIA AUCK U MOCTeaytoLLiee BOCNPOU3BeAeH e, aBTOMATU3NpoBaHHasi 06paboTka pe3ynsraTos.
BbICTPbIN NONCK HECAHKLIMOHNPOBAHHbIX U3MYyY€eHUI C BO3MOXHOCTbIO UCMOMb30BaHUA 6a3 AaHHbIX.

lMeneHrosaue ogHokaHanbHoe - 25...2000 MIy, (25...3000 MIL) MHCTpyMeHTanbHas TouHocTb 0.5°... 3°, uyBCTBUTENBHOCTL
3-15 MKkB/M, kOppensLMOHHO-UHTEPdEPOMETPUYECKMIA MeTOA MefleHroBaHnsl, NPOW3BOMIbHAS LUMPUHA ChekTpa
neneHryeMblx CUrHanos.

lMenedroBare MHOrokaHasnbHoe - CKOPOCTb NereHroson naHopamsl 10 MIu/c (TpeTtbe nokorenne) 200 MIu/c (vetBepToe
NOKOMeHne),

V3amepeHne napameTpoB nanyyeHunii. 3anncb LM POoBbIX PaanNoCUrHanoB Ha XXecTkuin auck NM3BM.

TexHn4eckuin aHanua - o6paboTka L poBbIX paaMoCUrHanos B peanbHOM MacluTabe BpeMeHU 1 3anucaHHbIX pakee,

MOBWJIbHbIV KOMIMJIEKC PAOUOKOHTPONA U BbIABIEHUA TEXHUYECKUX
KAHAIDB YTEYKM WUHO®OPMALIMK Il NMOKOJIEHUA AONA PABOTbl B
3A0AHHOM CEKTOPE YI'J1OB ASUMYTA

VIHd)opmauTﬂ npeaocTaBnseTcs TOMNbKO No nepcoHanbHoOMy 3anpocy cybbektoB OP[]

MOBWJIbHbIE KOMMJIEKCbl PAOAUOKOHTPOIA Il NIV NOKOJNIEHUA

Mcnonb3yemblii cnoc6 nenedroBaHus 3allyiieH natedTom Po.
I/lHd)opmaurm npeaoccTaBnseTcs TONbKO Mo NepcoHanbHOMy 3anpocy cybbektoB OPL

MOBWJIbHbIW ABTOMATUYECKUNA MENEHTATOP

MpeaHasHaklieH Ansi paboTsl B aBBTOHOMHOM PeXxiMe 1 Mozl ynpasneinem MIBM, koppensunmoHHO-MHTepdepoMeTPUYECKNIA

MeToA nenedrosaHns. O6ecneunBaeT BO3MOXHOCTU paboThbl:

v’ aBTOHOMHO € 6110KOM YrpaBrieHNs v OTOGPaxeHust;

v’ c ynpasredmem ot MN3BM, npu atom obecneyvBaeT pacluMpeHHble (yHKUUM (MaHOPaMHBbIi aHanma, CkaHMpoBaHWe U
T.N);

v’ BKayecTBe ANCTaHLUMOHHO yNpaBrsieMoro KOMMOHEHTa BHELLHEW CUCTEMbI aBTOMATU3UPOBAHHOMO PAAVMOKOHTPONA

[vnana3soH pabounx yactot 25...1012 MI'y, MHCTpyMeHTanbHas TOHHOCTb C aBTOMOOMWIIBHON aHTEHHOW cuctemar - 3°...5°, ¢

BbIHOCHOW @HTEHHOW CUCTEMOIN Ha MayTe BbICOTAA 0 4 M - 2°...4°, YyBCTBUTENLHOCTb NO nonto 5...30 mkB/M, nuTaHve ot

CeTn NepeMeHHoro Toka, 6opTOBOW CETV 1 aBTOHOMHOTO akkyMynsiTopa.

@ - annaparypa nocrasrnsieTcs Tonbko cyobektam OP[]
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MHOIQ®YHKLUMOHAIBbHbIA MOPTATUBHbLIA KOMIMJEKC Il NMOKOJNEHUA
AnAd BbIABJIIEHUA TEXHUYECKUX KAHANOB YTEYKU WUHDOPMALIUMN,
PAOUOMOHUTOPUHIA UTIENEHTOBAHUA

Mcnonb3yemblii cnoco6 obHapyxeHWst paamoMUKpodOHOB 3aLLyLLIEH naTeHToM PO.

BbisienieHue KaHanos yme4ku uHgpopmayuu (nporpammHbin naket CMO-[X) - aBTomaTuyeckoe obHapy»KeHne Bcex
BMAOB U3ny4veHuin B gnanasore 0.1...6 I'MU; naeHTUdurkaums n nokanusaumusi MeCTononoxeHns paguomvkpodoHos ¢ WFM,
NFM, AM,| c 4acTOTHbIM CKpeMOMPOBaHWEM, aKTUBHOE U MACCMBHOE TECTUPOBAHWE C UCMOSIb30BAHMEM €CTECTBEHHOIO
akycTuyeckoro hoHa, BHELLHE ONMOPHON aHTEHHbI U MO rapMOHMKaM, pa3HECEHHbIN NPUEM U U3MEPEHNE YPOBHEN U3NYYeHnii
Ha BbIX0AaX 4 aHTEHH 3anucb “3TarioHHON” NaHOPaMbl Ha XKECTKN ANCK, BbICTPbIV MOUCK "HOBBIX" CUrHanNoB, pacno3HaBaHue
BMAa MOAYNSILMU LMPPOBbLIX CUTHANOB; KOHTPOSIb NOGbLIX MPOBOAHBIX cETEN HanpsixkeHnem Ao 400 B B nonoce ao 30 MIy.
PaduomoHumopuHz (nporpammHbiii naket CMO-MA): naHopamHbli aHanu3 - auanasoH YactoT 0.1..6000 Mru,
OvHaMuyeckuii avanasoH He medee 70 ab, ckopocTb140 MIu/c, auckpeTHocTb oTcyeTa - 3 kl'y, pabota B peanbHOM
macliTabe BpemMeHM M 3anucb Ha KECTKWI [OMUCK; OTNoxeHHas obpaboTka naHopambl, pacyeT U MPOTOKONMpoBaHWe
riokasaTerien NoToka paguocurHanoB; KOHTPONb paanoTenedOHHbIX KaHaMNoB - 3aMnCb PeYM U CryxebHbIX NapamMeTpoB Ha
XKECTKMI AUCK, BOCMPOV3BEAEHME PeYn Ha MUKPOTEE(OHbI, NapameTpoB - Ha 3KpaHe MOHUTOPA;

TexHu4yeckuli aHasu3 3anucb Ha XECTKWI AUCK U 06paboTka LMdpPOBbLIX PaguoCcUrHanoB, U3MEpPEHUE NapaMeTpoB,
pacnosHaBaHve Buga moaynsuuu (annapatypa APK-CTA c naketom CMO-CTA).

lMenexnzogaHue 25...1012 MI'y, kOoppensLMOHHO-MHTEP(EPOMETPUYECKNIA METO/, aHTEHHBIE CUCTEMBbI AN @BTOMALLUVH U
pasMeLLeHns Ha MayTe BbICOTON A0 4 M.

YCOBEPLUEHCTBOBAHHbIE MHOIO®YHKLUUOHAJIIbHBIE MNOPTATUBHbIE
KOMMAEKCblI PAOUOMOHUTOPUHTA U BbIABINEHUA TEXHUYECKUX
KAHAJIOB YTEYKN UH®OPMALIUA 1l MOKOJNEHUA

lMaHopamHbIl aHanu3 - 1..2600 My , avHamuyeckuin ananasoH 52...55 gb, ckopocte 30 MIu/c npu paspeluatoLlen
cnoco6Ho¢TH 7 Kl'l, paboTta B peanbHOM MacLuTabe BPEMeHN 1 3annChb Ha XeCTKUI AMCK, aBTOMaTU3npoBaHHas obpaboTtka
pe3ynbTaTos.

Konmponb paduomesneghoHHbIX KaHa/108 - 3an1cb Peyy 1 Cry>keBHbIX NapameTpoB Ha XeCTKWI ANCK, BOCNPOU3BEAEHUE
peyn Ha MUKpoTenedOoHbl, NapameTpoB - Ha 3KpaHe MOHKUTOpa.

Aemomamuyeckoe obHapyxeHue paduUOMUKPOGOHO8, ornpefenedve ux MecTtononoxenuus - 0.1..2600 MIy (c
koHBepTopom APK-KHB1 - po 6ITu), WFM, NFM, AM, ¢ 4acTOTHbIM CKpembnvMpoBaHWEM, TOYHOCTb Omnpeaenedns
mecTononoxeHns-20 cm, CKOpoCTb nNaHopamHoro aHanmsa 30 MIu/c, aKkTMBHGE W NacCMBHOE TeCcTUpOBaHWE C
MCMONb30BaHWEM €CTECTBEHHOIO aKyCTUYeCcKoro poHa, BHELLHEW OMOPHOA aHTEHHbI M MO rapMOHWUKaM, KOHTPOIb NoObIX
NPOBOAHbIX ceTel ¢ HanpsbkeHnem Ao 400 B; nameperue no 4 Bxogam v permctTpaumsi Ha )KeCTKU AUCK YPOBHEW U3ITYMEHWIA B
[Amana3oHe, NocTaHoBKa NPULLENbHBLIX TOMEX.

TexHuyecKul aHanu3 3amuCb Ha >XECTKUA AMCK K obpaboTka LMdpoBbIX pagMocUrHanos, W3MepeHvue napameTpos,
pacnosHaBaHve B1uaa MoAynsaLMm (MakeT nporpammHoro obecneyeHns CMO-CTA).

ATMARATYPA PYYHOI'O NENEHTOBAHUA

[nana3soH nenedrosanms 1,5...2000 (1,5...2600 ans APK-PI12), Bpems HenpepblBHOM paboTbl C ABYMS akkyMynsTopamm - 6
YyacoB. B KkomnnekT noctaBku BxoauT AopabotaHHoe paamonpuemHoe yctpoiicTBo AR-3000A (AR-5000 ana APK-PI12),
naHenb YMpaBreHUs C KOMMYTMPYEMbIMW aTTEHIaTopaMu U MHAWKATOPHbIM MPMOOPOM, PYKGATKA C WHAMKATOPHBIM
npMBOPOM| 1 KOMMNEKT aHTEHHbIX MOAYMEeN, akkyMynsaTopbl, 3apsaHoe YCTPOMUCTBO U 6MOK NUTaHWS OT CeTU NepeMeHHOro
TOKa 1 aBTOMOBUMbHOM GOPTOBOW CETU, CYMK NS NePEHOCKM annapartypbl 1 paboTkl Ha xoay.

AMMAPATYPA PYYHOTI O NMENEHTOBAHUA 1l TOKOJIEHUA

(nocTaBkac 4 kBapTana 2002 roga)

Pabouuit AnanasoH YactoT: npuem-0.01...6000 MI'y, nenedrosaHue - 1.5...6000 MI'u,

YYBCTBUTEILHOCTB - He Xyxe 30 MKB/M.

MaHopamHbI aHanu3: 4yBCTBUTENbHOCTL 1...3 MKB, nonoca aHanuaa 2 My, 0.5 MI'w, ckopoctb 20 MIu/c.
MuTaHve oT ceT NnepeMeHHOro Toka, 0T akkyMynsiTopa, oT 60pTOBOI CETU aBTOMOGUNSA

MHOIOKAHAJIbHbIE UHOUKATOPbLI CBY U3JTYYEHUU

Pabouuit granasoH - 6...12 ITu. MpeacraensoT coboit coveTaHne 12-kaHanbHOW CUCTEMbI Pa3UpPOBaHHBLIX aHTEHHbIX
peLueTok rE 0.5 'y kaxxgas, u 6noka 06paboTkn curHana c oTobpakeHnem ero YpoBHS U LIeHTPanbHOM YacToTbl kaHana.
Ob6ecneurBalT aBTOMaTUYECKUI BbIGOP. KaHana ¢ MaKCUMarbHbIM CUTHaNoOM W U3MEPEHWE YPOBHSA B AUHAMUYECKOM
Anana3soHe He meree 50 Ab (70 b ana APK-ABIM2) oTHocUTensHO YpoBHS peanbHoi YyBcTBUTENBHOCTU (-90 ABM ANns
APK-OBMM{,-110 abm ans APK-OBIM2).

NMAHOPAMHASA NMPUCTABKA B NOJIEBOM U CTALLUOHAPHOM UCTTOJTHEHUA

Kannapatype APK-PIM1, APK-PI12, a Takxe k nto6biM paanonpueMHbIM yCTpoUCTBaM, MetoLmMM Bbixod MY 10.7 MIw.

B nonesbIX ycnoBusix - naHopamHbIv aHanua Ha M4 B nonoce 2 MMy 1 500 kI'u, Bpemsi 06HOBNeHWs 2 pa3a B cekyHay, macca
10 800 r, noTpebneHue He 6oree 200 MA. MoakntodeHue k pasbemam MY 1 12 B Ha naHenu ynpaenedusi annapatypbl APK-
PM1, APK-PI12. B cTaunoHapHbIx ycrioBusix, npu nogkntoveHun N3BM naHopamHbIi aHanva ¢ npsiMbIM OTCHETOM YacToThl
HaCTPONK paaMoNpUEeMHOro yCTPOMCTBA U YPOBHS CNEKTPanbHbIX KOMIOHEHT, ckopocTb Ao 20 MITu/c

MHOIOKAHAJIIbHbIA KOMMJIEKC KOHTPONA PAOWOTENE®OHHbIX
KAHAJ|OB

MaHopamHbIn aHanu3 (pexxum NMAHOPAMA) - 10...1300 MI'y, ckopocTtb 20 kaHanos/c, paboTa B peanbHoM maclitabe
BPEMEHM 1 3anuCh Ha XeCTKMiA AUCK U nocreayollee Bocnponaseedne. KoHTponb paamoTenedoHHbIX KaHanoB (pexumbl
CKAHWPOBAHWE, BOCIMPOWU3BEAEHME) 3anuck peyun n cnyxebHbix NapameTpoB Ha >KeCTKWiA AUCK, BOCApOV3BeaeH e
peyn Ha MUKPOTENE(OHbI, TApaMeTPOB Ha 3KpaHe MOHUTOPA;

KomnaHua ocHoBaHa B 1992r.
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LUM®OPOBLIE PAAWOMNPUEMHBLIE YCTPOMUCTBA ANA MPOrPAMMHO-
AMMAPATHbIX KOMIJIEKCOB Il U IV MOKOJNEHUA.

OCHOBHbIE [(PYHKLMW: YacCTOTHas cemnekuusi, oundpoBKa BbIXOAHOrO Hanpsbkenust MY B nonoce 2 My, obpaboTka
oLMdPOBaHHOO HaMPSKEHNs! B COOTBETCTBUM C 3arpy>xeHHbIM NakeToM nporpaMmHoro obecnevedusi - ananasoH 20...2020
Mry, (0.01.£.3000 My anst APK-LIT3), amHamMuyeckuii AmanasoH no B3auMHoW mogynsauum 3-ro nopsigka He medee 70 ab,
ckopoctb 1560 MIu/c npu paspeluatolleit cnocobHocTn 7 kL, BapbMpoBaHWE paspeluaolieid CNoCOGHOCTH B LUMPOKUX
npepenax, [pabota B peanbHOM MmacwTabe BpemMeHW U 3anucb pe3ynbTaToOB Ha KECTKUM [OUCK C MOCIEAYyoLWUM
BOCMpou3BefeHveM. MNocTaBnsoTCA B COCTaBE PaAUOKOHTPOMLHOMO 060pyAoBaHMs.

ABYXKAHAJIbHOE (C KOIEPEHTHO CBA3AHHbIMW TETEPOOWHAMM)
LN®PABOE PAOVUOINPUEMHOE YCTPOUCTBO C NPOLIECCOPAMU BIN®

[ins nporpaMMHo-annapaTHbIX KOMNIEKCOB TPETHETO U YETBEPTOTO NMOKOSEHUSI.

OCHOBHbIE | PYHKLMW: YacTOTHasi cenekuus, oumdpoBka BbIXxoAHOTO HanpsbkeHusi MY, obpabotka oumcpoBaHHOrO
Hanps>KeHUs B COOTBETCTBUM C 3arpy>eHHbIM NakeToM nporpaMmHoro obecnevenus - gnanasoH 20...2020 My (20...3000
Mrw), ,qmnaqmqecmﬁ [Amana3soH no B3auMHon Moaynsiumm 3-ro nopsiaka He meree 70 ab, ckopoctb 150 MIMu/c (ans APK-LIT3
- 500 MI'u/¢) npu paspeLuatoLenn cnocobHoctu 7 k'L, BapbmpoBaHue paspeluatoLlei cnocobHOCTM B LLIMPOKUX Npeaenax,
paboTa B peanbHOM MaclwTabe BPEMEHU U 3anUch Pe3yfbTaToB Ha XXECTKUN OVCK C MOCIeAyIoLMM BOCMNPOV3BEAEHNEM
MocTaBnstgTcs B cocTaBe pagnuoKOHTPONbHOr0 060pyaoBaHus..

KOHBEPTOPbI
APK-KHBO.| Ha gunanason 0.01...20 MI'w ans komnnekcos TpeTbero nokonenus (cepun APK-A1T, APK-A7, APK-MK).

APK-KHB1, APK-KHB2. Ha gnanasoH 2...6 'y ans komnnekcos TpeTbero nokonenus (cepumn APK-A41T, APK-07, APK-MK).
ObecneymBaioT CMHXPOHU3ALMIO OT BHYTPEHHErO U BHELLUHEro reHepatopoB. MMofiHoe AWCTaHLMOHHOe yhpaereHne u3
COOTBETCTBYHOLLMX MPOrpaMMHOro naketa.

MHOIO®YHKLMUOHAINbHbIA MOPTATUBHbIA KOMMIEKC Il MOKONEHUA
bIABINEHUA KAHAJNOB YTEYKW UHO®OPOPMALUUN U
OHUTOPUHIA (CEPTU®UKAT N 506 OT 28.09.2001 r.)

6esonacHo¢T -2002".

ﬂByXK; HANbHbIX MHOTO®YHKLIMOHATNBHbIA MOPTATUBHbIA KOMIMJIEKC
N1V NOKOJIEHUA

MpenHasHabeH Ans BbISBIEHUSA TEXHUYECKUX KaHaroB yTeukn MHpopMaLmy 1 pagvoMOHUTOPUHIA - UCMOSb3YyeMblii cCnom6
obHapyxeHusi paaMoMUKpPOOHOB 3awmiuieH natedHtom P®. OcHoBHble (yHKUMWU - BbisiesieHue KaHasioe ymeyku
uHgopmayuu, PaduomoHumopuHa, TexHu4yeckuii aHanu3

ObGecneurBaeT ABYXKaHamnbHbIA NaHOPaMHbIA aHanM3 ¢ NOMOLLbIO LMdPOBOro paauonpuemHoro ycrponctsa APK-LIT2
(APK-LIT3) [c cvHXpPOHHO nepecTpavBaemMbIiMU KaHanamu, Bxobl KOTOPbIX NOAKMHOYeHbl K ONOPHOW @aHTEHHE U OZHOMN M3
aHTEeHH B KOHTPONMPYEMOM MoMeLLeHUn [JuHaMnyeckuii AnanasoH B LUMPOKOMONIOCHOM TpakTe - e Meree 70 ab, ckopocTb
150 MI'u/c, (ans APK-07M - 500 MI'u/c), avckpeTHOCTb oTeyeTa - 3 KL, MicnonHeHue - B keice U cTauyoHapHoe.

MHOIOKAHAJIbHBIE YYPEXOEHYECKUE KOMMJIEKCbl BbIABIEHUA

TEXHUHECKUX KAHAINOB YTEYKU UHOOPMALIMU U PAOVUOMOHUTOPUHT A
Bknrouaet komnnekc APK-O1T (APK-O3T), APK-A1, APK-TK-3K nnn APK-TIK-5K (APK-03), APK-[17 (APK-[9), annapatypy
LieHTparbHOro nocra u nepucdepuiiHee obopyaoBaHune Ans KOHTPONMpyeMbIX noMeLLedunid. KoHTponb Ao 11 noMeLleHunii Ha
paccTosHuA Ao 100 M no AnvHe BY kabens 1 niobbIx NPOBOAHbIX CETel ¢ HanpsxeHueM Ao 400 B. [iunasoH paBoumnx 4acToT -
00 6 'L B K&XA0M U3 KOHTPOMNMPYEMbIX MOMELLLEHUIA.

MHOIO®YHKLMOHANBHBLIA NMOPTATUBHBLIA KOMIMJIEKC 1I-TO MOKONEHMUA
AnAa BbIABIEHUA TEXHUWYECKMX KAHAJIOB YTEYKUW UH®OPMALUKN U
OHUTOPUHIA

ckoe obHapy>xeHne pagMoMMKpodOHOB, onpeaeneHne nx Mectononoxenus - (naket CMO-[X) 0.1...2000 My
pom APK-KHB1 - go 6 'My), WFM, NFM, AM, c 4aCTOTHbIM CKpeMOGIMPOBaHWEM, TOYHOCTb Onpeaeneins
eHns-20 cM, CKOPOCTb NMoucka B 3aBMCUMCCTU OT umcrna mcnonbdyemMblix aHteHH 30...50 MIu/c, akTuBHGE ©
NaccMBHOE [TECTUPOBaHUE C WCMOSIb30BaHWEM €CTECTBEHHOTO aKyCTMYeckoro ¢hoHa, BHELIHE. OMOPHOW. aHTEeHHbL. U Mo
rapMOHMKaM; KOHTPOJIb J0GbIX MPOBOAHbIX CeTeN ¢ HanpsixeHneM Ao 400 B; nsmeperve no 4 Bxogam U 3anmch Ha KeCTKUN
[VCK YPOBHE U3MyYeHuii; MOCTaHOBKa MpULIENbHbIX MomMex - ¢ ycTpoiicteoM APK-CIMNM B ananasore 40...1000 MIy, - war
12.5 k", MmaLwHocTb 150... 200 MBT. PagroMoHUTOpUHT - nakeTsl CMO-MA2M, CMO-P[1, CMO-MA.
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APK-A4

APK-HK1

APK-TI'1

APK-GTA

LUHPOKOAMANA3OHHBIE AHTEHHD
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AMMAPATYPA ABTOMATUYECKOIO OBHAPYXEHUA PAOUOMUKPOD®OHOB

aHanor komnnekca APK-[11. BkntovaeT aHTeHHbIN KOMMYyTaTop Ha 4 BXO4a, MPoLEeccop, akyCTU4eCKMe KOMOHKN, MUKPOMOH
nakeT CMO-[1X, 6rok KOHTPONsi MPOBOAHbIX ceTe, 6rnok nutaHusi. PaboTtaeT B komnnekte ¢ NMOBM n paguonpmeMHbim
yctporictBoM AR-3000A, AR-5000, nopaboTtaHHbiM AR-8000, IC-PCR1000.

AMMAPATYPA ABTOMATUYECKOIO OBHAPYXXEHUA PAOVOMUKPO®OHOB

LindopoBoii npoLiecaop, akycTuieckre KonoHku, MUKpodoH, nakeT CMO-X, MHCTPpyKLUKMs NO aKcnnyaTauun. Buael TecTos:
aKTUBHbIW, MACCVBHbIN, NapaMeTpyyecknin u no rapmoHukam. Pabotaet B komnnekte ¢ MOBM u niobbiM npremHbIM
yctpoiicTBoM - AR-3000A, AR-5000, gopa6oTaHHeiM AR-8000, AR-8200, IC-PCR1000. OnepauymoHHas cucteMa He Huxke
Windows 95.

AOBYXKAHAJIbHAA ANMMAPATYPA ANA BbIABJNIEHUA TEXHUYECKUX
KAHANPOB YTEYKU UHOOPMALIUN UPAOUOMOHUTOPUHTA

O6ecrneunBaeT napannenbHbli NaHOpaMHbIA aHanua C MOMOLLbI0 ABYX CUHXPOHHO MepecTpamBaeMblX pasuonpueMHbiX
YCTPOWCTB, [BXOAb! KOTOPbIX MOAKIIOYEHBI K OMOPHOW @HTEHHE W aHTEHHe B KOHTPOMMPYEMOM MomeLleHn. OCHOBHblE
pyHKUMM - BbiSiBNEeHne kaHarmnos yTeuku MHopMaLmum, PaauoMoHUTOPWHT,

ATMMAPATYPA TEXHUYECKOIO AHAJIU3A LIN®POBbLIX PAOOMUOCUTHATIOB

[nsa paboTel B peanbHOM MaclTabe BpeMeHVW W aHanu3a 3apervcTpvpoBaHHbIX CUrHanoB B COCTaBe MOOWMbHbIX U
CTaLMOHaPHbIX KOMNIIEKCOB PaANOKOHTPONS.

Ob6ecneunBaeT crnegytolime yHKUMKU: 3anncb Ha XECTKUIN AUCK B KOMNIBKCHOW chopMe, BOCMpoV3BeAeHe n obpaboTky
hparMeHTOB LMMPOBbLIX PaAnoCUrHanoB no KOMaHae onepaTopa U aBToMaTuyecku (B xayLlem pexume); OTobpaxedive
ocumnnorpamm (Bo BpeMEeHHOA o6nacTu) OTPes3KoB CUrHamnoB C MacluTabupoBaHWeM MO BPeMeHU W amnnuTyae;
OTobpaxkeHWe cnekTpoB curHanoB B monocax 2 MIu, 250 klu, 15 kMU C pasnuuHbIM YaCTOTHBIM paspeLleHnemM
(cootBeTcTBeHHQ 1 kI, 100 My 1 20 "'y); MonocoBas hunbTpaLms 1 pexeKLMs CMrHanos B nonoce aHanusa; MporpaMmmHee
neTeKmpoTHme CUrHanoB (aMMAUTYAHbIA, YaCTOTHbIA M (ha3oBbI AeTeKTopbl); M3MepeHne YacTOTHLIX N BpeMeHHbIX

napameTpoB paanocUrHanos ¢ TOHHOCTLIO 40 10%; PacnosHasaHue LMppOoBbIX BUAOB MOAYISLMN.

AMNMNAPATYPAHABUITALUMOHHO KAPTOIPA®UYECKOIO OBECINEYEHUA
Ons Moﬁmn\iHblx komnnekcoB APK-MK v noptatusHbix APK-O1T, APK-01TW, APK-[17.

TECTOBbIN FTEHEPATOP

MpenHasHaleH Ans CTUPOBKK nereHratopoB. [uanasoH 40-1000 MI'y, mowHocTte 100-150 MBT, war nepectpaiku - 12.5
KI'Y, ynpaBrjiedve pyyYHoe aBTOHOMHOE M oT N3BM. [NuTaHne oT ceTn NnepeMeHHOro Toka 1 oT BCTPGHHOrO akkyMynsTopa.
Pa3melleH B cymke.

AMNMAPATYPA 3AMNMUCU LUIMOPOBbLIXPAOUOCUIHATIIOB

OcyLecTBrisieT 3anvck Ha xecTkuit auck NMAOBM u nocreaytollein o6paboTkn AnNsS NOPTATUBHBIX KOMMMEKCOB TPETHEro
nokonedus ¢epun APK-O1T, APK-17

3anucb UMPPOBLIX paaNoOCUrHaNOB Ha XECTKUIA AUCK, LndpoBas dunbTpaums n obpabotka B peansHoM MacluTabe
BPEMEHU 1 DTNOXeHHas!, U3MepeHVe NnapaMeTpoB CUrHanoB 1 nepeaad, pacno3HaBaHue Buaa Moaoynsuum

\\‘Ln-'

APK-A2, APK-A2M PK-A4 APK-A5 APK-A6 APK-A7TA APK-A8 APK-MA1
20...2600MIy, 25...1500MI'y 20...3000MI 20...2000MI'y 20...2000MI 0,1...6000MI 0,01...100MI"y
280x280x15Mm 660x660x1020MMm 680x520x540Mm 320x320x15Mm 140x140x150Mm 260x260x15Mm 440x320x120mMm

CMO-NAYN

CM0-A8

|
YNPABJAKOLWUE NMPOrPAMMbBI ONA PIY
AR-5000, AR-3000A, AR-8200, AR-8600, IC-PCR1000 UITN IC-8500
Pa6otatoT rog OC Windows. MimeeTcs Takke obnerdyeHHas Bepcus Ans paboTbl Ha kapMaHHOM NepcoHanbHOM KoMnbloTepe
nog Windows CE Bepcun 2.0 n 6onee nosgHeii. ObecneurBaioT B3auMOAENCTBME YCTPOACTB B PeXMMax NaHopaMHOro
aHanusa B peanbHOM maclutabe BPeMEHU U OTNOXEHHON 06paboTku, KOHTPONS paamoTenedOHHbIX KaHarnoB ¢ 3anvchio
peyeBbIX nepesay M COOTBETCTBYIOLLMX TEXHUYECKUX NapamMeTpOB Ha XXECTKUI AMCK U MOCIEAYIOLLEro BOCNpOU3BeaeHust
Pexumbl NMAHOPAMA, CMEKTP, AHANN3, CKAHNPOBAHWE, BOCIMPOW3BELEHWE, nossonstoLie COOTBETCTBEHHO:
npocmaTtpuBaTtb CMEKTP pafuou3nyyeHusi B OKPECTHOCTM 3afaHHON YacToTbl, pa3mMep UHTEpBana MpocMoTpa, a Takke
ypoBeH> 0¢nabnedusi atTeHoaTopa U BuAa Aemoaynsatopa MoryT ObiTb 3afdaHbl Mofib30BaTerem;npocnyLliMBaHne
papuonepefayn Ha 4actoTe nof Mapkepom C BO3MOXHOCTbIO Bbibopa Tpebyemoro Buaa Aemopynstopa v NoAcTpaikm
YacToTbl; COXPaHEHWE YacToT C CryXebHbIMM NapameTpamu (TUn gemoaynaTopa, 3HayeHust ocnabreHnsl aTTeHoaTopa u
pasvepa WHTepBana NpPocMOTpa) C BO3MOXHOCTbIO WX W3MEHeHWs, yaaneHus wu. otnpasku B pexum [NMAHOPAMA un
MPOCYLWNBAHWE.

MOOAUNPULINPOBAHHASA NMPOrPAMMA A11A PMY AR-5000

ObecneynBaeTt npuem, obHapyxeHue 1 06paboTky No ABYM BxodaMm (C NPUMEMHON W "ONMOpHAA" aHTEHH), YTO NO3BOMSIET
o6oiTuck 6€3 NpeABapuUTeNIbHOrO HaKOMIEHUs MHGOPMAaLMK O 3arpy3ke AvanasoHa.

KomnaHusa ocHoBaHa B 1992r.



MHOroCTAaHIIHOHHBbIEC CHCTEMbI PAAHOKOHTPOJISA U OIpee/IeHUs MeCTOMOI0KeH U
HCTOYHUKOB PaTHOU3TYYeHUSs
I'TTABHEB Anekcanap AnexceeBud
KO3bMMUH Brnaaumup AnekceeBud, KaHAUIAT TEXHUYECKUX HAYK, JOLEHT
JIMTBUHOB I'ne6 BanentnHoBuY
ITAIPUH Hrops AHapeeBuy

[Tocnennee necaTuieTue ABALATOrO BeKa XapakTepusyercs OypHbIM pa3BUTHEM LHU(POBOIl BbI-

YUCJIUTEIbHON TEXHUKH, KOCMUYECKUX CPEACTB HABHUTallMU, CPEICTB PAaJUOCBA3U U APYTUX IPO-

JTYKTOB BBICOKUX TEXHOJOTUM. Pa3BUTHE TEXHUKU U TEXHOJIOTUU B CMEKHBIX OOJIACTSIX MPUBOAUT

K aHAJIOTMYHOMY Pa3BUTHUIO CPEICTB U CUCTEM U3MEPEHHUs KOOPAMHAT MCTOYHUKOB PaIAOU3ITyde-

HusA. HMrtoroMm 9TOro pas3BUTHs CTajJO IMOSIBIEHUE AaBTOMATUYECKUX TEPPUTOPUAIBHO-

pacnpeesieHHbIX CHCTEM OIPENEICHHUs] MECTOMONIOKEHN UCTOUHUKOB paauousnydenus (UPN).

[TorbITaeMcs BBIACTUTD U PACCMOTPETH OOIIME MPUHIIUIIBI TOCTPOCHUS TAKUX CHCTEM.

OcHoBHbIE TpeOOBaHUS, NMPEABbABISIEMbIE K cUCTeMe ompenenaeHus Mecrononoxenus MPU, cBo-

JATCA K CIIELYOLIUM:

" cucTeMa JIO0JKHA COCTOSATh U3 MUHUMAJIbHO BO3MOXHOIO KOJIMYECTBA IOCTOB HAOIIOIEHUS;

"  [OCTHl HAOMIOACHUS CUCTEMBI JTOJIKHBI ObITh CBS3aHBI B €IMHYIO CETh AJI1 OOECIeUeHUs aBTO-
MaTHU4YECKOTO OIPENEIICHNs MECTOIIOJIOKEHHSI UICTOYHUKA PAJTHON3ITYYEHUS;

"  OomuOKa ONpeesieHrs MECTOONOKEHHSI NCTOYHUKA PAIMON3ITYUYCHHsI B TIpeieNiaX 30HbI OXBa-
Ta CUCTEMBI JI0JI’KHA ObITh MUHUMAJIbHOM;

" B mpeAeNax 3aJaHHOrO pabodvero Juama3oHa 4acTOT CHCTEMa JIOJDKHA OMpEeAeNsiTh MECTOIO-
JI0KEHHE UCTOYHUKOB paJOU3IIydeHus JI000ro Tuma (¢ mpou3BOIbHON HIMPUHON CHEKTpa 3a-
HUMAEMBIX YaCTOT ¥ BUIOM MOAYJISLIUN);

"  3arparhbl HAa U3TOTOBJIEHHUE U Pa3BEPThIBAHNUE TAaKOW CHCTEMBI JIOJIKHBI OBITH 10 BO3MOXHOCTHU
MUHHUMAJIbHBIMU.

Cucrembl, yI0BIETBOPAIOLINE IEPEUUCIEHHBIM TPEOOBAHUSM, MOTYT OBITh IOCTPOEHBI HA OCHOBE

JIBYX M3BECTHBIX METOJIOB ompeaeneHus koopaunat UPU - ¢ ucnonb3oBanueM meneHratopos (yr-

JIOMEpHbIE CHCTEMbI), U OCHOBaHHbIE Ha Pa3HOCTHO-AAJIbHOMEPHOM METOZE ONPEIENIEHUsI MECTO-

MONIOXKEeHHsI (TUIepooIIecKre CUcTeMbl). PaccMOTpuM OCHOBHBIE OCOOEHHOCTH KaXKJI0il U3 CHuC-

TEM.

YriiomepHble cucTeMbl

VYITIOMEpHBIE CHCTEMBI ONPEACIICHUST MECTOIIOJIOKEHNSI UCTOYHUKOB PaJuON3IIyUYEHUs COIEPKAT B

CBOEM COCTaBE€ PaJMONeNeHraTophl (YCTPOMCTBA, OMPEAETSIONIET0 a3UMYT MPHUXOAA PaAUOBOIHBI

B TOYKY IPHEMa OTHOCHTEIBHO OIOPHOTO HANpaBICHUs, HalpuMep, Ha cesep) /1/. Pesympratom

paboThl paaKoNeIeHraTopa sSBIsieTCsl 3HaueHne a3uMyTa. Tak Kak KOHKPETHOE MOJIOKEHHE UCTOU-

HUKa paJinOM3IIyuyeHHs] HEU3BECTHO, IPUMEHSIOT TpU U OoJiee paJuoNeNeHraTopoB, PacoI0KEH-

HBIX B Pa3JINYHBIX TOYKAX 30HbI OXBATA CUCTEMBI.

HecoMHEHHBIM JOCTOMHCTBOM YINIOMEPHOW CHUCTEMBI SIBISIETCSA TO, YTO KaXKIbI M3 IIOCTOB Ha-

OmtorieHust He TpeOyeT TOUHON CHMHXPOHM3AIMK 110 BPEMEHHU C JAPYTUMU MocTamu. Jpyrum gocro-

MHCTBOM MOOOHBIX CHCTEM SIBJISIETCS HEOONIBIION 00beM HH(pOpMaLIUK, TepejaBaeMoil OT OCTOB

MIEJICHTOBAaHUsI Ha MOCT BBIYUCIICHUS KOOpAUHAT. JlaHHBIE cUCTEMbI 00€CTIEUHBAIOT MTOBBIIIEHHYIO

KHUBYYECTb - CUCTEMA COXpaHsET MOJHYI0 pabOTOCHOCOOHOCTh MPHU CHIKEHUH YHCIIa IOCTOB Ha-

OJrozieHus 10 TPEX, a YACTUYHYIO — /10 JABYX.

OCHOBHBIE HEOCTATKHU JaHHBIX CUCTEM CBSI3aHbl C COOTBETCTBYIOIIMMHU HENOCTAaTKaMM pajuoIe-

JIEHTaTOPOB:

"  3aBHCHMOCTBIO OIIMOKM BbUMciIeHus: koopauHar MPU ot B3auMHOro pacmnonaoxeHus mne-
nenratopoB u IPU B npenenax 30HbI OXBaTa CUCTEMBI;

" OTHOCHTEJIbHO BBICOKOW CTOMMOCTBHIO AHTEHHBIX paJMOIEIeHraTopoB, OCOOEHHO JIs
UIMPOKOAMANIA30HHBIX PaJHUONENIEHIaTOPOB ¢ KOAP(PUIUEHTOM MEPEKPHITHS MO YacTOTe
BhImie 10.

K Tomy ke Ha TOUHOCTb IEJIEHIOBaHNs CYLIECTBEHHOE BIMSHAE MOT'YT OKa3bIBaTh BUJ MOLYJISALINN

u mpuHa cnektpa MPU. [Ins MHOrokaHaabHBIX WHTEPHEPOMETPOB 3TO BIMSHUE MPAKTUYECKU

OTCYTCTBYET, TOT/IA KaK JUIsl KBa3UAOIJIEPOBCKUX PaINONEIEHIaTOPOB OHO CYIIECTBEHHO.



Pa3HoOCTHO-1a/IbHOMEPHBbIE CHCTEMBI

B pasnoctHo-nansHoMepHbix cuctemax (PIC) onpenenenus mecrononoxkenus MPU koopaunaTsl
NPH BBIYMCIIAOTCA HA OCHOBE M3MEPEHHBIX 3HAYEHUN PA3HOCTH 3aJEPKEK B PacIpOCTPaHEHUU
panuoBosiH ot UPU 1o pa3Hbix noctoB HaOmoneHus. [ig Takux CHCTEM XapaKTepHa He3aBHCH-
MOCTb PE3yJIFTaTOB OT THUIIA UCIIOJIB3YyEMBIX AaHTEHH W OT BHJA IMOJIApU3ALUU PaaHOBONIHBL. Han-
Jy4Illue pe3ysbTaThl OOBIYHO JAeT MCIOJIb30BaHUE HEHANPABIEHHBIX aHTeHH. D10 cBoiicTBO P/IC
SBJISIETCS] MX NIABHBIM [TPEUMYIIIECTBOM 10 OTHOLIEHHUIO K YIJIOMEPHBIM.

<

]
-—

Puc. 1

Pa3zHOCTb 3aepikeK MEXAy JBYMS MOCTaMU HAOIIONCHUS OIPEICIseT TeOMETPUIECKOE MECTO TO-
YeK, B KOTOPBIX MOKET ObITh PacCIIOIOKEH UCTOUHUK PaJoU3IydeHus — rumnepoony ¢ GoKycamu B
TOYKaX PacHoJIOKEHHs MOCTOB Habmonenus, mostromy PIIC emie Ha3bIBatoTCS THIEpOOINUECKUMHU.
Takum o6pazom, PIIC Ha ocHOBE IBYyX MOCTOB HAOIIONCHHS MPAKTHYECKH HEPaOOTOCIIOCOOHa, a
Ha OCHOBE TpeX IMOCTOB HAOMIOACHUS HE BO BCEX CIIydasX MO3BOJISET OMpPEICTUTh MECTOMOIOKE-
HUE UCTOYHHKA, TaK KaK MPU PacMoOI0KEHUH UCTOYHHUKOB B HEKOTOPBIX 30HAX MPOCTPAHCTBA BO3-
MOXXHO BO3HMKHOBEHHE JByX (WM Ooyiee) pelIeHH CHUCTeMbl THUIEepOOIIMYECKHX YpaBHEHUH.
Brenenne yeTBeproro nocra (4) Habmronenus (cM. puc. 1) BHOCUT B CHCTEMY HEOOXOIUMYIO JTOC-
TaTOYHOCTh (THrepbona 1-4) u mo3BoJseT B OONMBIIMHCTBE CIydaeB M30aBUTHCS OT HEOIHO3HAY-
HOCTH.

BecbMma cymiecTBeHHBIM (M NMPUTOM HEMpPeoaoiauMbIM) HepocTatkoM PIIC siBiseTcs HEBO3MOXK-
HOCTb OITIpPEIETICHUs] MECTOIOJIIOKEHUSI MCTOYHMKA HEMOAYJIMPOBAHHOTO (MOHOXPOMATHYECKOIO)
Koje0aHus. DKCIEPUMEHTAIBFHO YCTAHOBIEHO, YTO OMNpEAENICHHE MECTOIOJOKEHHUS Y3KOMOoIoc-
HBIX UCTOYHUKOB PaJMOU3IYUYEHUS MPU OTHOLIEHUH LIMPUHBI CIIEKTPa K YacTOTe TUCKPETH3ALUU
MeHee 0.1 craHOBUTCS KpaiiHe 3aTpyIHUTEIbHBIM.

Kpome TOro, TOUHOCTH OMpezesieHus] MECTOMONOXKEHHSI NCTOYHUKA 3aBUCUT OT €ro MOAYJSLUH,
HAWIyYIlIue Pe3yJIbTaThl JOCTUTAIOTCS JUIsl UICTOYHUKOB C OCTPOKOHEUHOH M ObICTpocmajaromeit
aBTOKOPPEISUOHHON (yHKIMEH MOIYIHPYIOIIEro CUTHaA.

B ominume OT yIIIOMEpHBIX CHUCTEM OIpPENEICHUS] MECTOINONIOXKECHNSI UCTOYHUKOB paJnOH3IIyde-
HUS, U1 pa3HOCTHO-JAJIbHOMEPHBIX CHUCTEM HE0OXOIMMO OCYLIECTBJIEHHWE BEChbMa TOYHOM Bpe-
MEHHOH CUHXPOHHU3ALUU MEXIy BCEMU MTOCTaMU CUCTEMBI. [[11s n3MepeHust pa3HOCTH X0Ja MEXy
JBYMs [TIOCTaMH HAOJNIOAEHUSI C TOYHOCTHIO /10 HECKOJIBKMX METPOB HEOOXOJUMO, YTOOBI MOMEHT
HAYasIa B3STHS BHIOOPKM CHTHAJIA BO BCEX MOCTAX CUCTEMBI pasiuuaics He Oonee uem Ha 107 c.
Ocy1ecTBIeHNE TaKOW CUHXPOHU3AIMH MIPE/ICTABISIET YCIOKHAET anmnaparypy.

Haxkonen, B oTiu4me OT pajuolereHraropa, pe3yibTaroM paboThl KOTOPOTO MOXKET OBbITh TOJBKO
3HaY€HHE Aa3UMyTa, pe3yJIbTaTOM M3MEPEHUs OJHOTO TOCTa HaOMIOACHHS B Pa3HOCTHO-
JAJIbHOMEPHOM cHucTeMe JIOJDKHA OBITh BBIOOpKa CUrHaja. BBIOOpPKM CHTHAlOB MepenaroTcs co
BCEX MMOCTOB HAOMIOZCHUS HA OOIIMIA MOCT BBIYUCIICHUST KOOPIMHAT, T/I€ BEIYUCISIOTCS COOTBETCT-
BYIOIIIME 33JI€P>KKH, a TI0O HUM M MECTOMOJIOKEHNE UCTOUYHUKA paauounsinydeHus. [loatomy B pas-
HOCTHO-JIAILHOMEPHOM cuctemMe 00beM MH(pOpMAaINnH, TepelaBaeMOil OT TOCTOB HAOMIONCHHUS K
MOCTY BBIYUCIICHUS KOOPIWHAT, MOXKET OKa3aThCs OOJBIINUM, YEM B YIIIOMEPHOU cHUCTEME.



Takum 006pa3om, IJisi OpraHU3aIuU TEPPUTOPHATHHO-PACTIPEICTICHHON CUCTEMBI OTIPEACIICHHS Me-
CTOTIOJIOKEHHSI MCTOUYHUKOB PATUOMIYYCHHUS C TMPOHU3BOJIBHBIMH BHUJAAMH MOAYISLMU Oojee
MPEANOYTHTENIbHB  YIIIOMEPHBIE CHCTEMBbl Ha OCHOBE paJUOINENIeHraTopoB. Pa3HOCTHO-
JATbHOMEPHBIE CHCTEMbI MOTYT OBITh COBMEIICHBI C YIIIOMEPHBIMH JJIsl TIOBBIIIEHUS TOYHOCTHU
MOCJIEHUX.

Cucrema onpenesiennst mecronosoxkennss UPU Ha ocHoBe nejeHratopos
Jlrobast cucrema ornpeaesieHUs] MECTOTIOIOKEHNSI UCTOUHUKOB PaJMOU3IyYeHUs, TOCTPOCHHAs Ha
OCHOBE PaJUOIEJICHIaTOPOB, BKIIIOYAET HECKOJIbKO MOCTOB MejieHroBaHus. s ocyiiecTBieHus
(GyHKUMH yrnpaBleHUs CUCTEMOI Take HEoOXOIuM IOCT ympasieHHs. Ha ocHOBe pe3ynbTaToB
[IEJICHTOBaHUs, MOJYYaeMbIX Pa3HbIMU MOCTaMH CHCTEMbI, HEOOXOJUMO MPOBOAMUTH pacueT Me-
crononioxkeHuss MPU. O6b14HO B cucTeMe uMeeTcs CrielMaibHbIi MOCT KapTorpadupoBaHus, B 3a-
Jlaud KOTOPOTo BXOAUT pacueT mectomnonoxenuss UPU, orobpaxeHnue Ha kapTe NEJIEHroB, OOHA-
pyxennbix UPU u npyroii comyTcTBylomield nHGopMaly, a TakKe BEIGHUE CTAaTUCTHKU OOHapy-
KEHHBIX HCTOYHHUKOB.
PacrnionoxeHue craliioHapHBIX OCTOB CUCTEMBI MOXET OBITh pa3auuHbIM. O1HAKO, OOBIYHBIM SIB-
JSeTCs pa3MelleHUe MOoCTa yIpaBiIeHHs], OHOTO U3 IOCTOB IEJIEHIOBaHUS U MOCTa KapTorpadu-
POBaHUA B OJHOM MECTE, YTO CHU)KAET 3aTpaThl Ha CPEICTBA CBA3HM MEKIY HUMH. DTH IOCTHI CHC-
TE€Mbl pabOTaIOT O] HEMOCPEICTBEHHBIM YIIPABIEHUEM OJHOTO MJIM HECKOJIBKUX Ooneparopos. B
TO K€ BpeMsl ApyTHe€ CTAallMOHApHBIE IOCTHI IEJEHTOBAHMS, Pa3MELEHHBIE B TEPPUTOPHUAIBHO
YIQJIEHHBIX OT LEHTPAJbHOIO MOCTa TOYKaX, I1e1eCO00pa3HO OpPraHM30BbIBaTh KaK aBTOHOMHBIE.
OHM NHMCTAaHLIMOHHO YINPABISIOTCSA C LEHTPAJIbHOIO IOCTAa. YAAJEHHBIE IIOCTHI IEJIECHTOBAHUS
JTOJKHBI TIPU 3TOM COXPAaHSATh BO3MO)KHOCTh pa0OThI MOJ] HETIOCPEICTBEHHBIM YIIPABICHUEM OIle-
paTropos.
[ToMrMO cTaliMOHApHBIX MOCTOB MEJIEHIOBAaHUS B COCTaBE CHCTEMBI 11€J1€CO00pPa3HO UMETh OJUH
WIA HECKOJIBKO MOOMJIBHBIX TOCTOB, pa3MEIEHHbIX Ha TPAHCHOPTHBIX cpeiacTBax. C MOMOUIbIO
MOOUJIBHOTO MOCTa MOXKHO B pexkuMe '"mpuBozaa" omnepaTuBHO BecTH nouck MPU mnu yTouyHUTH
ero Mmecromnonoxenue. OnHONW HM3 0COOEHHOCTEH MOOMIIBHOrO HOCTa SIBISETCS HEOOXOAUMOCTb
oTpeneseHus] COOCTBEHHOIO MECTOIOJIOKEHHSI M KypPCOBOI'0 yIvia 1MocTa. JTa 3ajaya peuiaercs ¢
MIOMOIIBIO PA3JINYHOTO POZAA HABUTALMOHHBIX CHUCTEM (HANPUMEP, MHEPLUAIBHBIX, KOCMUYECKUX
u ap.).
OnHMM K3 BapuUaHTOB OIPENEIEHHUsS MECTOIOJIOXKEHHUS SBIAETCA CUCTEMA, OCHOBaHHAs Ha IIIO-
0anbHOM CITyTHUKOBOW HaBHTanmoHHOU cucteme GPS. B 3ToM citydae Kaablii MOOMIIBHBIN TTOCT
umeetT B cBoeM coctase GPS npueMHuk. ToYHOCTH M3MEpPEHMM KOOPAMHAT [TOCTAa 3aBUCUT OT UC-
MOJIB3YEMOH amnmaparypbl, 0COOCHHOCTEH MECTHOCTH M COCTaBIIsIeT 00bIyHO OT 5 10 30 mMeTpoB
(6e3 muddepeHmaIbHON KOPPEKITUN).
3amaya omnpeesieHus] KypCcOBOIrO yria MOOWJIBHOW CHCTEM IPU MajbIX WM HYJIEBBIX CKOPOCTAX
SIBJIICTCSI HECOMHEHHO 0O0Jiee CIIOXKHOM, TaK Kak TpeOyeT mo MeHblner mepe Hamuuus aByx GPS
npueMHHUKOB. Kpome Toro, nake mpu OTCyTCTBUHU CEIEKTUBHOTO joctyna (S/A) u B pexxume aud-
(dbepeHIMaIbHON KOPPEKIIMKA TOYHOCTh U3MEPEHUN “TICeBIOAAIbHOCTEH He npeBbimaeT 0.5 M, 4To
couzMepuMo ¢ 6a30ii aHTeHHOU cucTeMbl. [loaToMy Ui onpeneneHns KypcoBOoro yria HeoOxoau-
Mo ucnonb3oBaTh GPS mpueMHuKu, mo3Bosstomue u3MepsATh ¢Gazy Hecylleld HaBUTAIMOHHOTO
curHasia. B atom cinyyae mpu npsMoM MPOXOXKJICHUM CUTHAJIa TOYHOCTh U3MepeHHs 6a30BOH JH-
HUY, COCIUHAIONIEH 1Ba IPUEMHUKA COCTABIIAET HECKOJIBKO MHJUIMMETPOB. TOYHOCTHh M3MEPEHUS
KypCOBOTI'0 yIJla 3aBUCHT OT JJIMHBI 0a30BOW JIMHUU U COCTaBIsAeT 1-2° IpU pacCTOSIHUAX MEXIY
anteHHaMu GPS npuemMHuKoB B 1 M.

B TepputopualibHO-pacnpeIeICcHHON CUCTEME OIHUM M3 BaXKHEUIINX (aKTOPOB, BIHSIONIMX HA
3¢ (heKTUBHOCTH ee paboThl, SBISIETCS CIIOCO0 OPraHU3AIMH CBSI3U MEXKY JIEMEHTaMU CUCTEMBI.

B Hactosiiiiee BpeMst Haubosiee yaoOHBIMU JJIsI OpraHu3aIii oOMeHa nHpopMalueii B aBTOMaTH-
3UPOBAHHON CUCTEME SIBIIIOTCS JIOKAJIbHBIE BRIYMCIUTEIbHBIE CeTU. B Takux ceTsax pusnueckumu
MIEPEHOCYMKAMH HH(POPMAIIMHA MOTYT SIBIISITHCSI TIPOBOJHBIC JTMHHUH, KOAKCHAIIbHBIC KaOemu, paano-
KaHaJbl, ONTOBOJIOKOHHBIE Kabeu, OJHAKO MPUKIaTHOE MMPOrpaMMHOE oOecrieueHue, npeaHa3Ha-
YeHHOE JUIS Tiepeadyu nH()OPMAIIUY 110 STUM CETSIM, He 3aBUCHUT O BBRIOPAHHOTO MEPEHOCUYNKA WH-



dbopManuu 1 MOXKET OBITh HACTPOEHO I paOdOTHI C JTIOOBIM U3 HUX. B cuimy HanbombIei foctyn-
HOCTU M MPOCTOTHI OPraHU3alluU CETH, 332 OCHOBY MOXKET OBITh MPHUHATO MCIIOJIB30BaHUE JIOKAJIb-
HBIX BBIYHCIIHUTENBHBIX ceTeil Ethernet ¢ mepemadeil mo BUTOI mape WM KOAKCHATHHOMY KaOeiro
(s opranu3anuu oOMeHa MeXAy MOCTaMU CHCTEMBI, PACIOI0KEHHBIMU COBMECTHO), M PaaHo-
Ethernet nyst cBsI3M ¢ yaaeHHBIMU TTOCTAMU CUCTEMBI.
Opranuzanuoo aBTOMaTU3UPOBAaHHOW CUCTEMBI IIEJIEHIOBAHUS U OINPENEICHUS] MECTOIOIOKECHHUS
paccmorpum Ha npumepe cucteMbl APK-ITOM. B cucreme (puc. 2) npucyTcTBYyIOT:
®  yhajleHHble cranMoHapHble nocTsl neneHropanus APK-CK1, copepxaiue cpencrsa cBa3u
C LIEHTPaJIbHBIM IOCTOM CHCTEMBI;
=  MoOunbHbI mocT neneHroBanus APK-MKIM c cuctemoii ompeneneHus cOOCTBEHHOTO
MECTOIIOJIOKEHUS M KyPCOBOI'0O YIVIa M CPEICTBAMU CBSI3U C IIEHTPAIbHBIM IIOCTOM;
"  [IGHTPaJbHBIA MOCT CUCTEMBI, OOBEAMHSAIOLUINI HECKOJIBKO MOCTOB: CTA[MOHAPHBIA MOCT
NeJIeHroBaHus, noct ynpasienus u kaprorpapuposanus APK-HKO, a Takxe coneprxaiuit
000pyIOBaHUE /TS CBSA3H C OCTAJIbHBIMH [TIOCTAMU CUCTEMBI;
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Puc.2

IIpencraBneHHas Ha puc. 2 cUCTEMa COCTOUT U3 YEThIpeX MOocToB: Tpex cranuoHapHbix APK-CK1
u ogHoro MoomitbHOr0o APK-MKI1M. Ilpu yBenudeHnnn 4ucia yaajaeHHBIX CTAI[MOHAPHBIX MMOCTOB
M3MEHUTCS TOJIBKO OPraHU3alMsl CBSI3U MEXKy TOCTaMHU.

PaccMoTpuM OCHOBHBIE KOMIIOHEHTBI CUCTEMBI.

Kectkue TpeGoBaHMsI, CBA3aHHBIE C HEOOXOAUMOCTBIO MEJIEHIOBAHUS [IIMPOKOTIONIOCHBIX CUTHAJIOB
CO CIIOKHBIMHM BUAAMH MOIYJSIIMU, 0OECIIEYMBAET TOIBKO OJIMH THUII MEJICHTallMOHHBIX YCTPOMCTB
— MHOTOKaHaJIbHbIE KOPPEIAIMOHHbIE HHTEP(HEPOMETPHI, KOTOPhIE U MCIIOJIb30BaHbl Ha BCEX Ye-
ThIpex nocrax. [lonpoOHO paboTa nmeneHraropoB TaKOro TUIA PACCMOTPEHA B HACTOAIIEM COOpHHU-
ke /2,3,4/.

OcHOBHO# 3a/1a4yeil mporpaMmMHOro odecriedeHus mocra ynpasiaeHus: cucrembl APK-ITOM sBns-
eTcs ITUCTAaHLMOHHOE YIpaBieHHuEe paboTol "KOHTPOJUIEPOB" MO BBIUYMCIUTEILHOU CETH, TO €CTh
JUcTieTYepCcKre (PYHKIIMU 10 OTHOIICHHIO K "KOHTposuiepam', TO3TOMY €ro MOXKHO Ha3BaTh "IHcC-



neryep". B 3agaun "aucnerdepa’ mo ympasieHHIO "KOHTPOJUIEpAaMHU' BXOJIUT 3aIyCK "KOHTPOJLIE-
poB" Ha MOCTax IEJIEHIOBaHMsI, Nepeaada Ha KOHTPOJUIephl "3a1aHnuil" Ha CHeKTpaibHbIA aHau3,
oOHapy>KeHHE CHUTHAJIOB, IEJIEHIrOBaHHWE OOHApPY>KEHHBIX CUTHAJIOB, CHSATHE BHIOOPOK CHTHAJIOB
JUIsl Y3KOIIOJIOCHOTO TEXHUYECKOT0 aHaJIW3a, 3allUMCh JEMOAYJINPOBAaHHBIX curHanoB OBM noctos
IIEJICHTOBaHNs U WX KonrpoBaHue Ha OBM mocra ymnpasieHus, nepesanyck "KOHTpOJUIEpOB' B
Clly4ae BOZHUKHOBEHUs COOEB U "3aBUCaHUN".

B 3agaun "nucneruepa, BXOOUT Takxke o0OpaboTKa U 0TOOpakeHrne MH(OpMaIuu, OoTydaeMon ¢
MIOCTOB TEJICHTOBaHMsI, @ UMEHHO: OTOOpakKeHUE B pealbHOM BPEMEHM Pe3yJIbTaToB OBICTPOTO Ia-
HOpPaMHOTO CIIEKTPaJIbHOIO aHAIM3a PaJMOCUTHAJIOB; ONEpaTUBHAS Mepeaada JaHHBIX M0 CETH Ha
nocT KaprorpadupoBaHus; 3anuch (ailloB HAKOIUICHHOTO CIIEKTPa U 4aCTOTHO-BPEMEHHOH 3a-
Ipy3KH paJvoana3oHa; aBTOMaTUYeCKUil MOMCK aKTUBHBIX PaJMOKaHAJIOB U COXpAaHEHHE CIHCKa
HalIeHHBIX YacTOT B 0a3e JaHHBIX; (OPMHUPOBAHHE OTYETOB C pE3ylbTaTaMu MOUCKA aKTUBHBIX
KaHaJoB; 0TOOpa)KeHUE IEJIEHIOB UICTOUHUKOB PAaIMOU3IIYYECHHUS, TOJIy4aeMbIX C "KOHTPOJLIEpOB";
CKaHMPOBAaHHUE 33JaHHOTO CIIMCKA YaCTOT, XpaHEHUE Pe3yJIbTaTOB CKAHUPOBaHUs B 0a3ax JaHHbBIX;
(dbopMupOBaHUE OTYETOB C pe3ybTaTaMU CKaHUPOBaHMs; paboTa ¢ 0a30l NaHHBIX 3apETUCTPHUPO-
BaHHBIX MCTOYHUKOB.

Takum 00pa3oM, 3a CueT MCIOJIb30BaHUS JUCTAHIIMOHHOTO YNPABJIEHUS 110 BBIYUCIUTEIBHOMN Ce-
TH, IOCThI NIEJICHTOBAHUS SIBJISIIOTCSI HEOOCITY’)KUBEMBIMU U HE TPEOYIOT HETOCPEACTBEHHOIO MPH-
CYTCTBUS OTIEPaTOPOB.
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Puc. 3

Ha puc. 3 noka3zano okHo nporpammsl — "nucneruepa” CMO-IIIIK 3.4.6, koTopast ynpasisieT pa-
00TOI Tpex MOCTOB IMEJIEHIOBAaHUsI, IBA U3 KOTOPBIX — ylaJeHHbIe HEOOCTyKUBaeMble, a OIUH —
BXOJIUT B COCTAB IIEHTPATBHOTO MOCTA CUCTEMBI.

Cucrema cBsi3u
Cucrema cBs3u Mexay nocramu cucreMbl APK-IIOM moxker ObITh MpeacTaBieHa B BHAE IBYX
YPOBHEH — MPOrpaMMHOTO M ammaparHoro. [IporpaMMHbIi ypoBeHb 00€CIIEYUBACT €AMHCTBO HH-
Tepdeiica 0OMeHa MEXIy MPUIOKEHUSMHU, BBHITOTHSIIOMIUMUCS Ha TepCOHANBbHBIX DBM, Bxoms-



IIMX B CHCTEMY. ANMNapaTHbI ypOBEHb ONPENENIIeT HEMOCPEACTBEHHYI (U3NYECKYIO peajn3a-
LIUIO CPEJCTB CBSI3U MEXYy IIOCTAMU CUCTEMBI.

Ha nporpamMMHOM ypoBHE B3aMMOJAEHCTBHE MPUIOKEHHM MEXIy cOOO0N HpOU3BOAUTCS dYepes
eMHBII MPOrpaMMHBIN KOMIIOHEHT, pa3paboTanHblii crieuanbHo i cucreM APK-IIOM u ana-
Joru4HbIX. KOMITOHEHT BKIIIOYAeTCsl BO BCE MPUIIOKEHHUS, U peaju3yeT MIPOTOKOJ COEeIUHE-
HUs/pa3beIMHEHU U OOMEHA JaHHBIMU MEXAY NpUIOKeHUAMU. KOMIIOHEHT MOCTpOeH MoBepx
npotokona TCTP/IP, yTo mo3BonsieT NpUIOKEHUSIM CTaHIAPTHO B3aUMOEHCTBOBAaTH MEXIY CO-
60l He3aBUCUMO OT (PU3UUECKOrO pa3MelIeHUs NpuiIoKeHUH. [IprunokeHust MOTyT HaXOIUThCS Ha
OZTHOM KOMIIbIOTEPE, B JIOKAJIbHON WM TNI00ATbHOM BBIYMCIUTEIBLHONW CETH, 0OMEHUBAsACH HHPOP-
Maruei o kabemno wim paguokasany. Ilpu pabore Ha 0JHOM KOMIIbIOTEpPE KOMIIOHEHT TaKXKe IO-
3BOJISIET MOJIHOCTHIO UMUTUPOBATh pabOTy B ceTU 0€3 YCTAaHOBKU CETEBBIX CPEICTB U MPOTOKOJIA
TCP/IP 3a cuer ucnosib30BaHMs 11 0OMEHa TaHHBIMU MEXAY NPUIOKEHUSIMUA HA OJTHOM KOMIIBIO-
Tepe (ailyioB, oToOpakaeMbIX B MaMATh. HacTpoiika xoHdurypamuu cUCTeMbl (MMEHa, aapeca,
HOPTHI B3aUMOJICHCTBYIOIINX MPHIIOKEHUN) MPOU3BOIUTCS uepe3 ini-Qaiis, mo3Bosss rudko me-
pectpauBath cucteMy. CTaHIapTU30BaHHBIE IPOTOKOJIBI OOMEHA BEPXHETO0 YpPOBHS IO3BOJSIOT
JIETKO CO37aBaTh CUCTEMbI U3 YK€ CYLIECTBYIOUIUX MNPUIIOKEHUMN, MyTEM CO3JaHUsl HOBBIX WIIU
MOJKJIIOUYEHUS MOJIb30BaTENbCKUX MPUIOKEHUH.

Jns mepenaud MAaHHBIX HCIONB3yeTCS CMENIaHHBIA TEKCTOBO-OMHApPHBIN MpOTOKON oOMeHa. B
ATOM IPOTOKOJIE YaCTh JaHHBIX MEPENaeTCsl OT MPUIIOKEHUS K NMPUIOKEHUIO B BHJIE TEKCTOBBIX
COOOIIeHUH, YTO YIOOHO ISl MPOCMOTPA U KOHTPOJISI CETEBOTo Tpaduka, B TO K€ BPeMs OCTallb-
HbI€ JJaHHbIE NIEPECHUIAIOTCS B BUJIE€ OMHAPHBIX MAKETOB, ACCOLMMPOBAHHBIX C COOTBETCTBYIOILIH-
MU TEKCTOBBIMH COOOIIeHUsIMH. Takoi MeToa 0OMeHa JaHHBIMU TO3BOJISET CYyIIECTBEHHO CHU3UTh
3arpy3Ky CeTH 10 CPaBHEHUIO C YHCTO TEKCTOBBIM IPOTOKOJIOM.

Tak kak cucrema APK-IIOM cocTout U3 TeppUTOpHAIBHO paclpeeIeHHbIX TOCTOB, BAKHBIM BO-
IIPOCOM SIBIISIETCS. OpraHu3alius CBA3M MEXJy HUMH. Bce mocTbl 00beTUHEHBI B JIOKAJIBbHYIO BbI-
YUCIUTENbHYIO ceTh mo mpotokony TCP/IP. Ha ¢usnueckoM ypoBHE CBs3b C yHaJeHHBIMHU CTa-
[IMOHAPHBIMHA TIOCTaMU cTpouTcsi Ha 0Oaze paamo-Ethernet, paGoraromero B muamazone 2400-
2483.5 MTI'n o crangapty IEEE 802.11b. Cxopocts oomena ot 2 go 11 Mo6ut/cek. JlanbHOCTh
CBSI3U OTIPENENSACTCS Pa3InIHBIME (PAKTOPaMHU U peabHO COCTaBisieT 5 — 15 kM 6e3 ucmonb3oBa-
HUS JTIONOJHUTEIBHBIX ycuiauTene u 10 40 KM Mpu UCHOJIb30BAaHUU AOTOJTHUTENIBHBIX YCHIIUTE-
Jen.

Bapuant o0opynoBaHus CBSI3U 3aBUCHUT OT KOH(QUTYypalliy U 30HBI 0XBaTa CUCTEMbl. OTHOCHUTEIb-
HO MPOCTasi CHCTEMA, COCTOSAIIAs MAKCUMYM U3 TPeX CTAllMOHAPHBIX MOCTOB (OHOIO LIEHTPAIbHO-
ro U JIByX YJAJCHHBIX), MOXKET MCIOIB30BaTh OECIPOBOAHBIC KaHANbBI THMA "Touka-Touka'". [Ipu
TakoW opranm3zanuu cBsizu, kK [I9BM mocra ynpasieHust MOIKIIOUAIOTCS J1Ba ajanrtepa Oecrpo-
BoAHOM cetu. Kaxaplii u3 3tux ajgantepoB no3possieT [[19BM nocta yrnpapieHus: OaIepKUBATh
OecnpoBogHoe coenuHenue ¢ [I9BM mocTa neneHroBaHusi, OCHAIICHHONW aHAJIOTHYHBIM aJlanTe-
poM. B 3TOM ciiydyae ucHonb3yroTcs HampaBieHHble (Mapa0oinuecKue) aHTeHHbI, KaK Ha IIEeH-
TpaJIbHOM, TaK U Ha yJaJIEHHOM nocTax. [IpenMyiiecTBaMu Takoi CUCTEMBI SBIISIOTCS €€ OTHOCH-
TEJIbHO HU3Kasi CTOMMOCTb, HEKOTOPOE YBEIMYEHHUE JAJbHOCTH CBSI3M 3a CUET MCIIOJIb30BAaHUS Ha-
NPaBJICHHBIX aHTEHH Ha 000MX KOHIaX KaHaya cBs3u. K HemocTatkam OTHOCATCS HEOOXOAMMOCTD
YCTaHOBKH JABYX azantepoB B [I9BM nocta ynpapiieHus, HepallmoHaIbHOE UCIOJIb30BaHHUE JOPO-
TOCTOALLETO PAaJUOYaCTOTHOIO pecypca.

B cucremax, cocrosiux u3 Tpex u 0ojiee MOCTOB, ISl CBSI3U 11€JIeCO00pa3HO HUCIIONb30BaTh KaHa-
7Bl THNA "TOYKA-MHOroTOukKa". B 3TOM cilydae cBs3Hasl ammaparypa yAaJeHHbBIX IIOCTOB OCTAeTCs
0e3 U3MEHEHUI, B TO K€ BpPEeMsI LIEHTPAJIbHBIN MOCT 000pyayeTcsl MO0 TOUKOM MHOKECTBEHHOTO
JIOCTyTIa Ha ajantepe OecnpoBOAHOM ceTH ¢ Ha3HaueHHeM [I9BM mnocta ynpaBieHus cepBepom
paauonoctyna; audo 6ecrpoBOJHBIM MOCTOM MJIM MapuipyTtuzaropoMm. [IpeumyiiectBoM cepsepa
pazvonoCTyIIa SIBJISETCS €r0 OTHOCUTEIBHO HU3Kasl CTOMMOCTD, a HEJJOCTAaTKOM — IOBBIIIEHNE Ha-
rpy3ku Ha [I19BM mnocrta ynpasnenus. [IpenmyiiecTBo 6ecipoBOAHOTO MOCTa - 0oJjiee BBICOKOE
ObicTpozeiicTBUe OecnpoBOAHOM ceTH. B ciaydyae wucnonb3oBaHMs KaHAJIOB THMA '"TOYKa-
MHOTOTOYKa'", aHTEHHA LIEHTPAJIbHOIO MOCTA JIEJIaeTCsl BCEHANpPaBICHHOH, 4To TpeOyeT Oosiee BbI-
COKOM MOLIHOCTH NEPEJAOUIEH anaparypsl.



Puc. 5 Puc. 6

Ha puc. 4, 5 nokazano pa3menienue aHTeHHbIX cucteM komriuiekcoB APK-CK1, Bxonsmux B cuc-
temy APK-ITIOM, Ha kpblmax 3panui. s cBsA3U MeXAy MOCTaMHU UCHOJb3YETCsl pACCMOTPEHHOE
obopynoBaHue st KOHQUTYpaIuH "TouKa-TouKa".

CBs3b LIEHTPAJIBHOTO MOCTa C MOOUJIBHBIM MOCTOM TIEJICHTOBAaHUSI CTPOUTCSI HA OCHOBE COETUHE-
HUA "Touka-Touka" uepes paauoMonaemsl auana3zona 410-470 MI'ny (ckopocTh mepefaud JaHHBIX
9600 6ut/cex) mau coroByto cetb GSM. Ilpu pabore yepe3 GSM 3ammra JOKaIbHON CETH OT
BHEITHETO JOCTYIa MPOU3BOIUTCS C alllapaTHBIMKU OpaHIMaydpaMHu.

Ha puc. 6 nokazan MmoOuabHBIN TTOCT nieneHroBanus cucrembl APK-ITOM, peanu3oBaHHBIN HA OC-
HoBe komruiekca APK-MKIM u mukpoasrobyca "'azens". [l cBS3M € MOCTOM ympaBlIeHUs HC-
MOJIB3YETCS COCIMHEHUE ""TOUKa-TOUYKa" HA OCHOBE PaIMOMOAEMOB.

ITocT kapTorpaupoBaHus M1 HABUT AU
OcHogoii nocra kaprorpagupoanns APK-HK sBnsiercst cuctema onpenenenust 1 0TOOpakeHHS
Mecrononoxenuss MPM Ha MeCTHOCTH, KOTOPYIO YCIOBHO MOYKHO Pa3eIUTh Ha ABE IOIACUCTEMBI
- TozcucTeMy orpenesieHust Mecrononoxkenus P u moncucreMy oTtoOpa)keHUsi KOOpIMHAT Ha
kapre. PaccMoTpUM OCHOBHBIE OCOOEHHOCTH JIaHHBIX MTOJICHCTEM.

IToncucrema onpeneseHus MeCTONMOI0KEHHS
IToncucrema onpenenenus mecrononoxenuss UPU crpourcs Ha 0CHOBE aJIrOPUTMOB OIPEIEICHUS
koopauHatr UPU. M3BecTHBIC 13 muTeparypsl /5/ METOABI MOIy4YeHBI HA OCHOBE HEONTHUMAIBHOTO
HBPUCTHUYECKOTO MOIX0/Ia U pa3paboTaHbl, Kak MPAaBUJIIO, IS IBYX- U TPEXOA30BBIX CUCTEM.
PaccMoTpuM OCHOBHBIE OCOOCHHOCTH CYIIECTBYIOMIMX alropuTMoB. OlLieHKa MECTOIOIOKEHUS
NPU npon3BoauTCs HA OCHOBE PE3yJbTaTOB U3MEPEHUS MEJIEHIOB HECKOJIbKUMHU MOCTAMHU IIEJIEH-
roBanus. Koopaunare! noctoB (X,,Y,), n=12,...,N cuuratorcs usBecTHeIMU. [lo pesynpraram

n’

HaAOJIONEHUs KaXK bl nesieHrarop GopMUpPYET OLIEHKH HalpaBJICHUS MPUXO/a MIOCKON BOJHBI OT
HUPU 0, e[-m;nt]. Ha ocHOBE U3MEpEHHBIX MEICHIOB O, HEOOXOAUMO OMPENENIUTh OLIEHKY HEeU3-

BeCTHBIX (x,)) koopauHat MPU. Cxemarnuecku onucanHas cuctema Juid 3 noctoB ( N = 3) uzo-

OpaxkeHa Ha puc. 7. OTMETHM, YTO pEIIeHUE 3a/1a4 MECTOONPE/IEICHUS B JaIbHEHIIIeM OyeT pac-
CMaTpPUBATHCS B MPSMOYTOJLHOM JAeKapTOBOM cucTteMe koopauHat. [Ipu aTom mpeneOpexeHue pa-
JUYyCOM KpPUBM3HBI 3€MJIM MPUBOIUT K OIIMOKaM OmpenesneHus reorpaduiyeckux KOOpIWHAT, HE
npeBblalommM | M, ecin HauOoJjblllee pPAacCTOSHUE MEXAYy NyHKTamu HaOmoneHus u VPU
MeHbIe 50 kM.



Puc. 7

B kagecTtBe nmpocreiiniero aaropurMa onpenaeiaeHus koopanHar MPY MoHO HCIIONb30BaTh OLEH-
Ky, OIIPENESIEMYIO KaK CpelHee 3HaYEHUE KOOPIANHAT TOUEK IepecedeHts IesleHroB. KoopauHarsl
TOYKH IEPECEYCHHUs [IENICHIOB T10CTa [ U 1mocTa j A; MOTYT ObITh HAWJICHBI U3 CIEAYIOIUIHX BbI-

pa’keHHi
X, =(d,sin®, —d, sin®,)/sin(6, -0,), ¥, =(d, cosb, —d, cos®, )/sin(8, -8 ),
d,=X,cos0,-Y;sinb,, d, =X, cos®, Y, sin0,.
[Tpu ManbIx ommOKax IEJIEHTOBaHMS BCE JIMHUY IOJIOXKEHUS /5/ WM JIMHUU TIeJieHra OymyT mepe-
ceKarbesl MEXKy co0oi, 0bpasys N(N —1)/2 touek nepecedenust 4, . OnHako, B ciydae, Korna

NPU pacnionoxeH HemaleKo OT JIMHUHW, COCAMHSIONMN JBa MOCTa PagMOHAONIONECHUS, TaHHbBIN
aJTOPUTM NMPUBOJUT K CYIIECTBEHHBIM OTKJIOHEHHSIM OLEHKH KOOPJIMHAT UCTOYHUKA PAJTHOU3ITY-
YeHUsl OT UX MUCTHUHHBIX 3HaueHui. ClienoBaTesnbHO, TP CUHTE3€ AJITOPUTMOB OLEHKH MECTOIO-
noxxenns MPU Heo6XonuMo yIUTHIBaTh B3aHMHOE T€OMETPHUUYECKOE PACTIOIOKEHUE TTOCTOB TICJICH-
ropanus. B kayecTBe Takol OLUEHKM B PAJMOHABUTALMM IIUPOKO HCMOJB3YETCS IBPUCTHYECKAS
OIICHKA MO KPUTEPHIO HAMMEHBIITUX KBAJAPATOB PACCTOSHUMA 10 JTUHUN U3MEPEHHBIX MEJICHTOB /6/.
[TpuHuMD paboOTHI JAHHOTO AIrOpUTMa M300pakeH Ha puc. 8. BenuuuHsl 7, r, U 7, IPEICTABIA-

10T cOo00i MepHeHIUKYIAPHl, OMyIIeHHbIe U3 OlleHKH Mecrononoxenuss MPU (obo3HaueHo kpe-
N

o 2
CTHKOM) Ha JIMHUU TOJIOKeHUs. Touka, B KOTOPOi CyMMa KBaJIpaToB Zrn MUHHMaJIbHa, OyleT
i=1
Haﬁl[eHHBIM MECTOM IToJIOKeHHd. B Tpex6a3013mx CUCTEMAX HaNMCHbBIIasA 0m1z161<a MECTa 6YI[GT B
TOM Cllydae, KOTla Mpy TMepeceueHUH JTMHUN TOJIOKEHHsT 00pa3yeTcsl MPaBUIIbHBIA TPEYTONbHUK.
OtMmeTum TAK¥KC, UTO €CJIM HCKOTOPLIC U3 JIMHUH II0JI0KEHUS HE UMEIOT HepecequHﬁ, paccMmoT-
PEHHBII AJITOPUTM OCTaETCS PabOTOCIIOCOOHBIM.



MocTt MocTt2

MocTt3

Puc. 8

K Hemocrarkam anroputMa OLEHKH MO KPUTEPUIO HAaWMEHBIIMX KBAJPaTOB PACCTOSIHUMA CIEAyeT
OTHECTH TO, YTO OH HE YUMTHIBAET Pa3HOYAAJEHHOCTbh NOCTOB meneHroBanus or MPU, a taxxe
BO3MOXKHYIO Pa3IMYHYyI0 TOYHOCTH IEJEHTOB. J[eHCTBUTENBHO, B Cilydae, KOTJla PAacCTOSHUS OT
noctoB 10 MPU cymiecTBeHHO pas3iuyHBl, OJMHAKOBBIC OUIMOKM TEJIEHTa MPHUBOIAT K Pa3HBIM
paccTosiHUsAM OT JUHUU nonoxenust 1o MPU. [lanHblii ipuMep nipuBenieH Ha puc. 9. B stom ciy-
Yyae OICHKAa MECTOIOJIOXKEHHUsI (0003HaYeHAa KPECTHKOM), BBIYUCICHHAs KaK Ha OCHOBE CPEIHEro
3HAYEHUS TOUEK IepeceyeHUs JTUHUM MOJI0KEHUs, TaK U Ha OCHOBE KpUTEpUs HAUMEHbBIINX KBa/I-
paroB paccTOsHUM, OyeT CyIIeCTBEHHO OTIMYATHCS OT UCTHHHBIX KOOPAWHAT UCTOYHHKA Pajino-
uznydenusi. Kpome Toro, camu oLieHKH MEJICHI0B, CHUMaeMble C IIOCTOB MOTYT 001a/1aTh pa3HbIMU
cpennekBaaparnyeckumu otkioHeHusiMu (CKO). Hanpumep, ecnu noctel 1 U 2 sBisitoTcs cTa-
[IHOHAPHBIMH, & TTOCT 3— MOOMJILHBIM U 06a3a MOOMJILHOTO TI€JICHTraTopa MeHbIIe 6a3 cTalmoHap-
HBIX, IPY OAMHAKOBOM OTHOWEeHUH curHai-mym (OCIL) neneHru, cHuUMaemMsble O CTallMOHAPHBIX
noctoB 1 u 2 Oyayt obnamare menbimuM CKO 1o cpaBHeHuto ¢ meneHramu mocta 3. CienoBa-
TEJIbHO, TIPU PaBHOM yAanieHnH noctoB oT PU, orieHka MecTonoaoKeHus 10JKHa ObITh CMEIIeHa
B CTOPOHY TOYKH IIEPECEUEHUS JIMHHUN IOJIOKEHUS NOCTOB | u 2 A4,,. Hannuue 3amupanuii npu

pacinpoCTpaHCHUHN paauOCHUIHaJIa TAKXKC MOXKCT CYIICCTBECHHO CKa3aTbCA Ha TOYHOCTHU IICJICHIOBA-
HUHA I10CTA.

MocT3
VPU

MocT1 MocT2

Puc. 9

Takum 00pa3om, HEOOXOIUMOCTh BCECTOPOHHETO Y4eTa YCIOBUI MEJeHIrOBaHMsI, B3aUMHOTO Ieo-
METpHUUECKOro nosiokeHus: noctoB u PU npuBoauT k 3aa4e cUHTE3a ONTUMAJIbHBIX aJTOPUTMOB
OLIEHKHM MECTOIIOJIOKEHHSI UCTOYHUKOB pasnon3inydeHus. OIUH U3 BO3MOXKHBIX BAPUAHTOB CUHTE-
32 ONTHMAJBHOTO 10 KPUTEPHIO MaKCHMaJIbHOTO TPaBAONOno0us aaropurMa rnpuseneH B /7/. B
OCHOBE JIaHHOT'O MOAXO0/1a JIEKUT MPEANOI0KEHUE O TOM, YTO OUIMOKH IEJIEHTa SIBISIOTCS He3aBU-
CUMBIMU HOPMAaJIbHO pacHpeesIeHHbIMU CIy4YailHbIMU BelWYuMHaMM. Torna (yHKuIMsS HpaBaoIo-



21061/15[ N yCJ‘IOBHaﬂ IIJIOTHOCTH BGpOSITHOCTI/I BI)I60pO'~IHI)IX 3HaLIeHHI>'I IICJICHI'a B HpGJIHOJ‘[O)Ke-
HUH, YTO KOOPJAMHATHI UICTOYHHUKA PaBHBI (X, V), IMEET BUJT
N Yoo x -xY
w®|F)=exp(-S)/|2m)"*[ o, |, S = 0, —arcsin”T ,

2
n=1 n=1 20)1 n

rae 7 =(x,y)- paguyc- BEKTOp UCTOYHMKA, R = \/ (x—X,)>+(y-Y,)* - paccTosIHUE OT KCTOY-

2
HUKa 10 7 -TO TyHKTa, 0 = (0,,...,0, ) - BEKTOp M3MEPEHHBIX TEJIEHIOB, G, - JUCIIEPCHH OLEHOK

n
IIEJICHIa U3 n -ro IyHKTa. 3,Z[CCB " gajiec npearnojaaracTtcsa, 4YTo OUCHKU IICJICHIa ABIAIOTCA yCIIOB-
HO HECMCUICHHBIMU.

OI_[eHKa MaKCHUMaJIbHOI'O HpaBI[OHOI[O6I/I$I KOOpAUHAT UCTOYHHKA I7m = (xm,ym) ONPECACIIACTCA U3

yCIOBHUs aOCOMIOTHOrO MakcuMyMa (DyHKIUM npasonogobus W (0 |7), BHIpaKeHHOTO CHCTEMO
ypaBHEHUM

VS§(7,)=0. (1)
TouHoe pemenne cuctemsl (1) NOTYYUTH HE YAAETCS, O3TOMY JUISl HAXOXKICHMS OLICHKH HCIIOJIb-
3yIOTCSl HTEPAIIMOHHBIE AJITOPUTMBI IIOMCKA PELICHHH.
Hcnonp30BaHUE TaHHOTO aJrOpUTMa JAaeT BO3MOXKHOCTh Y4YE€CTh HEPAaBHOTOYHBIX U3MEPEHUN Ile-
JICHTa U pa3JInyue pacCTOSHUM OT Touek neneHrosanus 1o MPU. Tak, ouenka 7, , nmomy4yaemasi 1
KoH(pUrypauuu, n300pakeHHOM Ha puc. 9, OyleT MpaKTUUYECKH COBMAIaTh ¢ UCTUHHBIM IOJIOXKE-
HUEM HCTOYHHUKA B CIIy4ae, €CIM BCE TPU OLEHKHU I€JIeHra PaBHOTOUYHbI (012 = 622 = 632 ).
OnHako, pacCMOTPEHHBIN METOJl CUHTE3UPOBAaH B MPEAMNOI0KEHNH, YTO OMIMOKU MEeJIeHra UMEIOT
HOPMAJIbHOE paCIpeiesIeHUEe, YTO MOKET HE BBIMOJIHATHCS NMPH OLICHKAX MEJIEHIa, HaXOIAUXCs B
Majol OKPECTHOCTH T WM MpH OONBIIMX OIMIMOKaX B OMpENENeHUU TeneHra. B stom cioyuae
BO3MOXKHBI “‘CKauKH’~ OIICHKH (Harmpumep, omrOka B 3° Mpu UCTUHHOM HAIIPaBJICHUN HA MCTOYHHK
paguounsyueHus, paBHoM 178° MoxeT mpuBecTH K 3HaueHusM 0, =175°u 0, =—-179°) u ouen-

Ka 7, OKa3bIBACTC:A HECOCTOSATEIbLHOI. YCTpaHeHI/Ie JaHHOI'O HEAOCTAaTKa pCaiu3yCTCd B HCIIOJIb-

30BaHUU “‘BEKTOPHOTO MOAX0Aa”, T.e. B (POPMUPOBAHHM MO pe3yJbraTaM HaONIOACHUS BEKTOPOB

N
1 x
J, =exp(j0,) ¥ BbIYKCIEHHUS KOPpEISLMOHHBIX (yHKUuUH Buma K(x,y) = Z—ZJ Fon (X)),

n=l Gn
rae J,, (x,y)- “OnopHble BEKTOPHI .

B nporpammuo-annaparasix komiuiekcax APK-CK u APK-MK ucnonb3ytorcsi OlleHKM MeCTOIO-
noxxenus: IPU, takke OCHOBaHHBbIE HA KPUTEPUU MAKCHMAaJIbHOTO MPaBIOMNON00US U MO3BOJISIO-
IIM€ YCTPAaHUTh HEOIHO3HAYHOCTh M3MEpPEHMsI NeNeHroB. Tak Kak B OCHOBE IOJIyYEHHsI OLIEHKH
TMIEJICHTA JIKHUT MHTEPPEPOMETPUUECKHI METON, TO B KaYeCTBE MCXOIHOW MOXXKHO NMPHHATH MH-
(dhopmaruio 0 pa3HOCTH PACCTOSIHUI OT UCTOYHUKA JI0 AaHTCHH TeJIeHraTopa /8/.

O0o3HauuM 2d, - 6a3a neneHraropa, pacloIoKEHHOIO B 72 - OM IMyHKTe. Toraa pasHOCTb XoJa JIy-

* . o
4Ya OT MCTOYHHMKA TO TOPHM30HTAIBHOM Napel aHTeHH Z,, ~2d, sin0,, a 10 BEPTUKAJILHON

*

* *
Z, =2d, cos0, . bynem nonararb, 4T0 OLEHKH Z Z,, HE3aBHCHUMBI, PacIpeIeIIeHbl HOP-

In >
o 2 2 2 2
MallbHO ¢ aucnepcueit p,” =(2d,) c,”, rae o, - nucnepcuu oueHku nenenra 0,. Torna ¢yHk-
*
1S IPaBIONON00uUs BBIOOPKU Z, HMEET BUJ

. v A
Wz .2, |5y =exp-S)| e e, | 5= (2, -2, (x.))

n=1 i=1  n=l 2p

2)

— ¥ * * * * *
rae Bekropa Z, =(Z,, ,....2Z,y ) u Z, =(Z,, ,...Z,, ) BBIUUCIAIOTCA HA OCHOBE M3MEPEHHBIX

nejeHroB. TeopeTndeckue 3Ha4eHHs pasHocTell xona Z,, (x,y) u Z,,(x,y)
Z,(x )= (X, +d, =x)" +(1, =) = (X, ~d, =x)" +(¥, =)} =2d,(X, ~x)/R,(x.y),
Z,,(x,9) = (X, —x)" +(¥, +d, =)’ = [(X, - %)’ +(¥, -d, - )" =2d,(Y, - ¥)/ R, (x.p). (3)




Qynkuusa R (x,y) = \/ (X, -x)"+(Y,—y)’ ompesenseT paccTOSHHE OT LEHTPa AHTEHHOH CHC-
TeMbl 10 UPU.
Nckomas OLICHKA MaKCUMaJIbHOTO MIPaBIONIOA00HS oTpenenseTcs KakK

(x,,y,)=argsupW(Z 1*,Z 2* | x,y). Ilocne perieHust ypaBHeHHUs: MIPABIONOA00MS, MMOTyYaeM He-
X,y

JIMHEHHYIO CUCTEMY YPaBHEHUI

2 N 1 . _aZ ,
Zz 2 [Zin _Zin(xay)_ ma('x y) = O

i=l n=1 p,, X (4)
2 N 1 . _aZ i

ZZ 2 [Zin _Zin(x’y)_ M(x y)=0

i=1 n=1 P, oy

Pemenue (x,,y, ) JaHHON CHCTEMBI ONpEEIsIeT HCKOMBbIE KOOPAUHATHI HICTOYHUKA. B pesynbrare

ucnojab30BaHus JuHeapuzanuu Herorona-Konroposuua, cuctema (4) cBoOuTCs K JUHEHHOU, U3

KOTOPOM MOXKHO HAalTH MPUPALLCHUS KOOPAMHAT JIsl BBIUMCIICHUS CIISTYIOIIEro MpUOIMKEeHUS]
x™ = "D L Ax |y = D Ay

Axi (an2 + bnz)/pnz + Ayibn (an + cn)/pn2 = i(f‘lnan + f2nbn )/pnz
n=1 n=1 n=1
(5)

N

szN:bn (an +Cn)/pn2 +Ay§:(bn2 +an)/pnz = Z(ﬁnbn +f2ncn )/pnz

n=1 n=1 n=1

3nech
2dn (X” —x(m—l))Z Zdn (Xn _x(m—l))();n _y(m_l))
an = — m— m— - m— — ,» D, = — - ,
R, (x"D D)y an(x( DDy Rng(x( D -y
2d Y — (m-1)\2
cC = n 1— ( n ) )

n Rn (x(m—l) ’y(mfl)) RnZ (x(m—l) ’y(m—l)) :

_ : (m-1) (m-1) _ (m-1) (m-1)
S, =2b,sm0, —-Z, (x",y"), f,, =2b,c0s0, —Z, (x",y").
MoykHO TOKa3aTh, YTO OIEHKA, IIOJTydyaeMasi Ha OCHOBE PELICHUs] CHCTeMBI (5) He 3aBUCHT OT pas-
Mmepa 06a3 d, MelneHraTopos.

(0)

B kauecte HawanbHoro mpubmmkenus (x'”,y”) mpemcrapnsercs nenecoo6pasHbIM BHIOUPATH

OLIEHKY, TIOJIy4aeMyl0 MO KaKOMY-JIHOO U3 3BPUCTUYECKUX AJITOPUTMOB. B "acTHOCTH, MCTIONB3Y-
€TCs OLIEHKA 110 CPETHEMY BCEX BO3MOYKHBIX IIEPECEUECHMI JTMHUMN nostokeHus. 1Ipu aToM, Kak mo-
Ka3bIBaCT MMUTAIIMOHHOE MOJICIIMPOBAaHNE, TIPH OIIMOKaX TeyeHra mopsiaka S- 10°, cpeqHee 4uciio
UTEepalui A1 NOJy4YeHUsl TOUHOCTH B 1 MeTp cocTasisieT He Oonee 10.

ITpu npakTHYecKol peanu3ali pacCMOTPEHHOW CHCTEMBI MECTOONPEAEIECHUS BOZMOKHBIM BapH-
aHTOM paboTHI SABJISIETCS MOCIIEN0BATEIbHOE, TI0 MEPEe POCTa YUCIA U3MEPEHHBIX IEJICHTOB, BbI-
yKCJIeHHe KOOPJMHAT McTouHMKa. O603HaunM @Y = (GlM,...,O NM )— BEKTOP M3MEPEHHBIX IIEJIECH-

roB, MoJy4YacMbIX IIpHU M - om HU3MCEPCHUH. Torma B KauecTBe BEIMUYUH On B aJITOPUTMC OLCHKHU

M
>°0," W ;ucnepcuM OLEHKH IENEHra

m=1

~ 1
MOKHO HCIIOJIb30BaTh CpeAHee 3HadeHune O =-—
M
M

m-2 ~ 2 w~ .
Z(Gn )" —0,". lanHblil nogxox o0naiaeT ONpeaeIeHHON CTENEHbI0 HHEPLIIUOHHOCTH U
m=1
MIPEAINoiIaraeT, 4To MOJOKEHNE UCTOYHHMKA PAAHOU3ITYUYEHUSI HE MEHSETCS C TEUCHHEM BPEMEHHU.
JIns muHAMUYEeCKOTro OTCIICKUBAHMS M3MEHEHUS MOJIOKEHHSI MCTOUYHUKOB BEJIMYMHY YCPEIHEHUS
M cnenyet BoIOMpATh HE CIUIIKOM OOJIBIION.
PaccMoTpeHHBIN MeTOJ| OLIEHKH 00NajaeT CIeAyIOUMMH JOCTOMHCTBAMU, BBITOAHO OTIMYAOIIH-
MU €r0 OT PACCMOTPEHHBIX BBIIIE IBPUCTUYECKHUX MOIXOI0B:
®  yYET B3aMMHOI'0 Fr€OMETPHUYECKOr0 paCOIOKEHUS MOCTOB nesneHropanus u UPU;

p2=L
Y



e yueT pa3au4us paccTossHui ot nocros 10 UPU;

® BO3MOXXHOCTH BbrancieHus u yaet CKO n3MepeHHBIX TeJICHIOB;

® HEYYBCTBUTEJIBHOCTb K CKaUKaM OLICHKH IeJIeHra Yyepe3 T paJuaH.

Ucnonp3oBanue nannoro merona B coctaBe cucteM APK-TIOM moxkasano ero BbICOKyIO 3dek-
TUBHOCTb.

IHoacucrema 0ToOpakeHUs1 MECTONOJIOKEHUS
[Toncuctema oToOpakeHUs MECTOIMOOKEHHSI HCTOYHUKOB PAJHOU3ITyUYEHUsI HA MECTHOCTU OOBIY-
HO peanu3yeTcs Ha 0a3e Kakoil-110o0 m3BecTHOM Kaprorpaduyeckoil cuctemsl. K kaprorpaduue-
CKOH cucteme, pyHKIHOHUPYIOIIEH B COCTaBE CUCTEMbI OIIPEECIICHUS] MECTOMONI0KEHNS HCTOYHH-
KOB PaJIMOU3ITyYCHUS, IPEABSABISIIOTCS CIEAYIOLINE OCHOBHbIC TPEOOBaHMS:

* BO3MOXHOCTbH UCIOJIb30BaHMS KaK BEKTOPHBIX U TaK PACTPOBBIX KapT, UTO CBSI3aHO HEpas-
BUTOCTBIO PbIHKA BEKTOPHBIX KAPT Ha TEKYIIMI MOMEHT.

* MuHuMaNbHbIE pecypchbl A paboThl, BKJIIOYAs ONEPATUBHYIO MaMATh U IPOLECCOPHOE
BpeMs. TpebGoBaHue o0ycClIOBIEHO HEOOXOAMMOCTBIO PabOThl CUCTEMbl Ha OJIHOM KOMIIbIO-
TE€pe OJHOBPEMEHHO C HECKOJbKMUMH MPUIOKEHUSIMH, HMHTEHCUBHO HCIOJB3YIOUIMMH Ma-
MSTb U BBIUYMCIIUTEIBHBIN peCypcC.

* bricTponeiicTBUE MPHU MEPEPUCOBKE B MpPOLECCEe MACIITAOMPOBAHUS WM MPOKPYTKU Kap-
ThI, 4YTO HEOOXOIMMO IPU paboOTe ¢ KIaBHATYPHI.

* Hanuuue cpencts pazpaOOTUYMKU U PaCHpPOCTPAHEHUS KapTorpauuecKkux MPHIIOKEHH,
Bmovarore APl w/mnu xommonentsl 1uist Delphi/C++Builder nns paspabotku u
DLL/ActiveX st pacipocTpaHEHUS.

* He3aBUCHUMOCTb KapThl MECTHOCTH U IOJIb30BATEIbCKUX JTAHHBIX.

* Huzkas cToMMOCTb JIMIIEH3UH Ha pabouee MecTo.

Jis ucnons3oBanus B coctase cucreM APK-IIOM, ¢ nenbio BeIOOpa HamitydIei, Obu1M paccMoT-
pennl cuctembl "ARCView", "Maplnfo", "I'eoKonctpyxrop" LII'N UI" PAH, GISToolkit reoun-
dbopmanmonnoit cuctemsl (I'MC) "Ilanopama", GWX ActiveX Control ¢upmsr "Unarut". ITocne
NpeABAPUTEIHLHOr0 O0TOOpa OBLIM BBIOJHEHBI MHUJIOTHBIE MpoekThl Ha Oaze "I'eoKonctpykrop"
HI'" UI" PAH /9/ u GISToolkit TC "ITanopama" /10,11/. Pemaronnyto ponb npu BeIOOpE WHCT-
PYMEHTapHsl CBHITPAJIO BHICOKOE OBICTPOACHCTBHE M HU3KHE TPEOOBaHMSA K MaMSITH MPUIOKCHHUS,
BeITIosTHeHHOTO Ha ocHOBe GISToolkit "ITanopama', a Takke BO3MOXKHOCTh B IEPCIIEKTHBE TIEpE-
xona Ha mardopmy "Linux" /12/. K uncny nmocrouncts ['MC "[lanopama" MOKHO Takke OTHECTH
BO3MOKHOCTH MpeoOpazoBanust paznudHbix BekTopHbIX (MIF, DXF, S57) u pactpoBbix dhopmaron
(PCX, BMP, TIFF) B ocHOBHO# (hopMaT mpeacTaBICHUs TaHHBIX C MMOMOIIBIO TPOrPAMMHOTO Tia-
kera "Kaprta 2000". B cBs3u ¢ TeM, 4To 0a30BbIi OOMEHHBIA (popMaT MpeicTaBICHUS JaHHBIX
I'NC "Ilanopama" (SXF), paspabotannbiii B 1992 ronmy cnenumanucramu Tomorpaduueckoit
Cnyx6s1 BC P®, B 1993 rony yTBep:K/IeH B KauecTBe OCHOBHOTO (popmara nudposoit nadopma-
UM 0 MecTHOCTU B BoopyskeHHbIx Cunax u psne denepaibHbix ciyxk0 Poccuiickoit denepannmy,
BO3MOXKHO HETIOCPEICTBEHHOE MCIIOJIb30BaHUE YK€ CYLIECTBYIOIIMX KapTorpauueckux pecyp-
coB. HakoHel1, BO3BMOKHOCTh OTOOpaKE€HUSI HECKOIBKHUX MOJIB30BATEIBCKUX KapT (CIIOEB), TOMUMO
OCHOBHOM KapThl MECTHOCTH, TAK)KE SIBISICTCS JIOCTOMHCTBOM.

Ha ocnose I'MIC "Ilanopama", ¢ ydyeToM TpeOOBaHHUI K cHUCTEMaM ONpPEAEICHUs UCTOYHHKOB pa-
nuousnydenusi, pazpadorana ['MMIC APK-HKO, npennaznayeHHasi crienuaibHO JIJIi MCIIOJB30Ba-
Hus B cocraBe cucteM APK-TIOM wnu ananorununbsix. OHa BKIIFOYAET B ce0s KaK MOJCUCTEMY OII-
peneseHusl MECTOMOIOKEHUS! UICTOYHUKOB PaIMOU3IIYYCHUS, TaK U MOJCUCTEMY UX OTOOpasKeHUSI.
B 371011 cucTeMe Mosb30BaTeNbCKUE KapThl UCIIOIB3YIOTCS B KAUECTBE HE3aBUCUMBIX OT KapThl Me-
CTHOCTH pabo4MX KapT paguo00CTaHOBKU U KapT MCTOYHHMKOB pajurou3iaydeHus. Jis kaxmaoro ce-
aHca paboTbl MOXKET cO3/1aBaThcs CBOs pabouast kapTa. KapThl HCTOUHHUKOB pajMOU3ITydeHHs HUC-
MOJIB3YIOTCS JUIsl HAKOIJICHUS! MH(OPMALMK O 3apErMCTPUPOBAHHBIX MCTOUYHHUKAX U OOHApYKEH-
HBIX B Pa3HbIX ceaHcaX PabOThI.

OTn4YuTeNnsHOM 0COOEHHOCTBIO CUCTEMBI OTOOpaXKEHUS MEJIEHIYeMbIX OObEKTOB Ha MECTHOCTH
SIBIISIETCSI HEOOXOUMOCTh OTOOPaKaTh MEJICHTH C HECKOIBKUX TOYEK, PA3HECEHHBIX MEXIy co00it
Ha JIECATKU KUJIOMETPOB, a TaK)Ke€ HEOOXOIUMOCTbh PACCMOTPETh 00JacTh MpPEAoIaraéMoro Mme-
crononoxxenus B 6onee kpynuoMm macmrabe. B 'MC APK-HKO sta npobiema peraercst 1ByMs



crioco0amu: HaJMYMeM OKHA JIyIbl M1 BO3MOKHOCTBIO 3alIOMUHAHUS TOYEK HAOIIOACHMSI, BKIIIOUAsI
UX KOOPAMHATHI U MacIuTao.
B cocraB cucrempl kapTorpadgupoBaHusi BXOJUT ClELMATU3UPOBaHHAs 0aza JaHHBIX, TO3BOJISIO-
s COXPaHATh, U B MOCJIEAYIOIEM HCIOIb30BaTh MH(OpMAIMIO O MeJeHrax U OOHapyXEHHBIX
UCTOYHMKAX u3nydeHus. OObekTaMu 0a3bl JaHHBIX KapThl SIBISIOTCS MEJIEHIM U UCTOYHHUKHU pa-
JUOU3IYYECHUsI C UX OCHOBHBIMU XapaKT€pPUCTUKAMH: YacCTOTOM, BpeMEeHeM OOHapyxeHus (Hiu
MOJTyYEHUs NIEJIEHTa), OJI0CON 3aHUMAEMBIX 4acToT U JIp.
B ciydae ucnonb30BaHus B COCTaBE CUCTEMbI ONPEAETICHUS MECTONOI0KEHUSI MOOUIIbHBIX IEJIEeH-
rallMOHHBIX MTOCTOB HEOOXOIMMO TMOCTOSIHHO YYUTBHIBaTh U OTOOpa)kaTb AMHAMUYECKU M3MEHSIO-
IIyOCSl HABUTALIMOHHYIO MH(OPMALIMIO, TO €CTh JaHHBIE O MECTOIOJIOKEHUHU U a3UMyTe MOOUIIb-
HOTO MeJieHraTopa. 3ajada ONpeesieHUs MECTONONOKEHNU U KypCOBOIO yIiia MOOMJIBHOTO KOM-
miekca pemaercs B coctase ' IC APK-HKO aBromarundecku ¢ nomousto GPS npuemMHuKoB.
Kondurypanus cucreMsl onpenesaeHusi MECTOIOJIOKEHUS], B cocTaBe KoTopoi ucnomnbiyercs [ UC
APK-HKO, moxeT O6bITh camMmoii pa3HOOOpa3HOI:

* [MC mMoxeT ycTaHaBIMBAaTbCA HA OJHOM MJIM HECKOJIIBKMX MOCTaX Paclpe/leICeHHOI0 KOM-

IUIEKCA OJJTHOBPEMEHHO, HallpUMep Ha LIEHTPAJIbHOM U MOOMJIBHOM MOCTaXx.

= [MC mMoXeT ucnoab30BaThCs ¢ OJHUM WM HECKOIBKUMU MOOMIIbHBIMU TE€JIEHIaTOpaMH.
[Ipu paboTe ¢ HECKOIBKUMU MTOCTaMU IEJIEHIOBAHUS B COOTBETCTBUM C aJITOPUTMOM (5) perraer-
csl 3ajjaya OIpeNIe]IeHUs] MECTOMNOJIOKEHNS UCTOYHHUKA MO HECKOJbKUM MIHOBEHHBIM WIIM ycpe-
JICHHHBIM TesieHraM. (cM. puc.). [Ipu 3ToM ¢ MOOMIIBHOTO TOCTa KPOME painoreIeHIalluOHHbIX
JAaHHBIX MEPEAAI0TCS U €le HaBUTallMOHHbBIE JaHHBIE, KOTOPbIE MOTYT OTOOpaXaTbCsl B OTAEIBHOM
OKHE.

il
®akn Bua Mowmck Mpaska Macwrtaf  Pyunoid  Mapametpel  Cnpaska
|mg®ls 6% 1828 % ||+dmm
%% w2y >y || Xb [[¥¥%%s |[n|¥s ek
= ! 25 | (=}
P i <
= - g
: R
I \, -J . 3 -
| A P
I B Tz & F. MM B.rlu |«
] Top. i o 147500000 12.500
I Al J
B 831.700000 13.100

[

I3 HenaHr’AMn.’ Bpera ’.

293 334212
%85 534004
2023 633942 ||
2938 433848
3218 523720

MeneHr

Kypc o]
llpora | 55°27'52.20°
TEIGEE

Beicota  |125m

CropocTe |12 KM
-

)

| 1M 1:100 000 {1:25 000)
Takum obpazom, [UIC APK-HKO pemaer HEoOXOAMMBIH KOMILIEKC 3a7ad IO OINPENSICHUIO U
O0TOOpa’KEHUIO0 MECTOIOIOKEHUS UCTOYHUKOB PAJIMOU3ITYUEHUS], & TAKKE U BEJIEHUIO CTaTUCTUKU
00OHapy>KEHHBIX UCTOYHUKOB.
B 3akitoueHue oTMETUM, YTO CPAaBHUTEIBHO HEOONIBIION 00beM KypHAIbHON CTAaTbU HE IO3BOJINI
JIeTaJIbHO OCTAHOBUTHCS HA BCEX 3aTPOHYTHIX Bompocax. [IpuHIUIIBI TOCTPOEHHUS, AITOPUTMBI Ma-
TEMaTU4ecKoil 00pabOTKH M PEKOMEHJAINH, TIPUBEICHHBIE B HACTOSIIEH paboTe, MpOBEpEeHBI Ha
MpaKkTUKe pHU opranuzanuu cuctem paguokontposs tuna APK-IIOM. B coctaB naHHbIX cuctem
BXOJIAT:
¢ CTalMOHApHBIE KOMIUIEKCH paanokoHTpons u nenenroBanusi APK-CK1 (MHorocranmmonHas
cuctema APK-IIOM1)
¢ MoOuibHble KoMiuiekchl APK-MKIM. (c aHTeHHOM cuCTEMOM Ha KpbIllle aBTOMAILWHBI) U
APK-MK4, B xoTOpo#l aHTeHHasi CHUCTeMa pa3MeIIaeTcsi Ha ObICTpOpa3BOpavyMBaEMON MauTe
IIPOU3BOJIBHON BBICOTBI.
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HA3EMHBIE MOBWJIBHBIE KOMIIVIEKCBHI PA/ITMOKOHTPOJIA U
HHEJIEHI'OBAHMUSI.
AIIIMXMUNH Anekcannp Biragumuposuu,

KO3bMMUWH Bragumup AnexkceeBud
KaHJIUJAT TEXHUYECKUX HAyK, TOLUEHT

PEMBOBCKUI Anaromuii Mapkosuy,
KaHM/1aT TEXHUYECKUX HayK, CTApLIUI HAYYHBIH COTPYAHUK

Heo6xonumocTh Haauuus Hapsgy cO CTAllMOHAPHON CUCTEMOM MOOMIIBHBIX Ha3€MHBIX KOM-
IJIEKCOB aBTOMAaTU3MPOBAaHHOIO paguokoHTpois U nejeHroBanus (APKII) Ha ceronusmHuil neHb
HE HY)XKJaeTcsi B 000CHOBAHUH, 3TO YCTOWYMBBIN CEKTOp MPOU3BOACTBA U CIIPOCA 3aKa3uUKaMHU.

MoObunbsubie komriuiekchl APKII cymiecTBeHHO pacmupsitoT quana3oH 3a71ad 1Mo KOHTPOIIO,
OIPEACIICHUIO0 MECTOIOIOKEHUS UCTOYHUKOB PaJUOU3IyUYCHHUs, JEIAI0T BBIIIOIHUMBIMU 3aa4H,
KOTOpPBIE TPYAHO WJIM JaXKe HEBO3MOKHO OCYILIECTBUTh CTallMOHAPHBIMU cpeacTBaMu. [Ipumepamu
TaKuX 3a7a4 SBJISAIOTCA: ONPENEIICHUE 30HbI IEUCTBUS CUCTEMBI MTOABUKHOU PaIMOCBI3U, HAX0XK-
JIEHUEe TOYHOTO MECTOMOJIOKEHUsI HCTOYHHKa paauounsiaydeHus (MPU) B ycrnoBusx neperpyxeH-
HOCTH JHMara3oHa, OOHapyKeHUE M KOHTPOJb MapaMEeTPOB CUTHAJIOB, KOTOPHIE MCIOJIB3YIOT Ha-
IIPaBJICHHBIC IIEPENAOIINE AHTCHHBI.

B naHHOl cTarbe NMpUBENEHBI PE3YJIBTAThl UCCIECAOBAHUN IO CO3AHUIO U DKCIUTyaTaluu MO-
OWIBHBIX Ha3eMHBIX KoMIiekcoB APKII.

Cocras 000pynoBanusi MOOMIbHBIX HA3eMHBIX KOMILJICKCOB
OcobenHoctu opranuzanuu mMobuiabHoro komiuiekca APKII ompenenstores crnenunpukoit
pemaeMbIxX 3a1ad. Ecau MOOMIIBHBIN KOMIUIEKC IpeJHa3HaueH JJIs KOHTPOJIs MapaMeTpOB CUTHA-
JIOB U OTIpeJIeJIEHUs] MECTOMOIOKEHHSI HICTOYHUKOB PaInOM3ITyueHHs], €r0 BO3MOXKHOE ITOCTPOCHUE
MO’KHO NPE/ICTaBUTh B BUJIE CTPYKTYpPbI, M300pakeHHON Ha puc. 1.
Haunbonee Ba)XHBIMM TEXHHUUYECKUMHU cpefcTBaMu, oOpasytomumMu komiuieke APKII sBms-
I0TCSL:
1) Cucrema naHopaMHOro OOHapy>KeHHs, U3MEPEHHUs NapaMeTPOB CUTHAJIOB U MEJIEHIOBaHUS
WPU;
2) Cucrtema HaBUTAIUH
3) Cucrema oToOpaskeHHSs MOJIOKEHUS KOMILIEKCA U ICTOYHUKOB PAIMOM3ITydYCHUS Ha MECT-
HOCTH;
4) Cucrema unpoBoil paIuOCBs3H U Tepeiauu JaHHbBIX;
5) Ilaket mporpamm crenuagbHOrO MaTEMaTHUECKOro 00ecreuyeHusl.
Ao/ HemTBMORHOI

cucTembl cucTembl AHTEHHas peLlueTka

nepeaayu KoHTponbHas

[AaHHbIX aHTeHHa AHTeHHa
HaBUraLMOHHOM
cucTeMbl

A 4 NnaBM
Annapatypa
naHopamHoro
oBHapyxeHus,
13mMepeHnst
napameTpos n
neneHroBaHust

Annapatypa
HaBuraLmun
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Puc. 1. OcHoBHOIi cocTaB 000py10BaHusA MOOMJIBLHOTO Komiiekca APK-MK1M



Cucrema naHOpPaMHOI0 O0OHAPY/KEHHs, M3MEpPEeHHUsl IAapaMeTPOB H IeJIeHIOBAHHSA
PaIMOCUTHAJIOB

Cucrema BKIIIOYa€T MHOTOJIEMEHTHYIO KOJIBLIEBYIO aHTEHHYIO PELIeTKY U anmnaparypy HaHopam-
HOTO OOHapy)KeHUsI, U3MEPEHHs MapaMeTpOB U MEJCHroBaHus. SIqpoM anmaparypbl TaHOPAaMHOIO
oOHapy>KeHHUsl, U3MEpPEHUusl mapaMeTpoB cUrHasioB U neneHroBanus MPU sBnsercs paguonpuem-
Hoe obopynoBanue. Haznauenue, coctaB u pabora o0OpyIOBaHUS, BXOJSILEIO B 3Ty CHUCTEMY,
nmosipoOHO paccMmoTpeHo B /1/. B coctaB anmaparypbl MOXKET ObITh BKJIIOYEHA KOHTPOJIbHAS U3MeE-
pUTENbHAs aHTEHHA, HAllpUMEp aKTUBHAsl M3MepuTenbpHas aHteHHa tuna APK-A7H, nogHumae-
Masl Ha JIETKOW TEJIECKOIMMYECKON MadTe, BCTPOSHHOM B KOPITYC aBTOMOOMIIA.
s ynpasnenus annaparypoil komiuiekca Ha [I9BM  nomkna ObITh 3amyliieHa mporpamMma crie-
nuanbHoro maremaruyeckoro obecnedyeHue CMO-IIIIK  wium CMO-IIIIKW  nanopamzo-
IIEJICHrallMOHHOT0 KoMIuiekca. [locnennsas nporpaMmma ucnonb3yercs, €Clii KOMIUIEKC penaeT 3a-
Jlaud B MHTEpecax OpPraHoB HAJ30pa 3a CBs3bI0, B COCTaBE OOOPYIOBaHMsI MMEETCs armaparypa
TEXHUYECKOTO aHAJIN3a PaJuOCUTHAJIOB.
Ha pucynkax 2 u 3 nokas3aH BHEIIHUHN BUJ ABYX MOAU(UKAIIMI Ha3eMHOTO MOOUILHOTO KOMILJIEK-
ca APK-MKIM ¢ aHTeHHOH pelmeTKaMHu B JIOKAJIbHOM a’pOJUHAMHYECKOM paJHOIIPO3pauHOM
oOTekarene, a Ha puc 4 — MOOMJIbHBIM KOMILIEKC € OOTEKaTeleM Ha BCKO KPBIILy aBTOMOOMILA.

Puc 2. lc/[oﬁn;bﬂmﬁ KOMILJIEKC Ha Puc 3. MoGHWILHBII KOMILIEKC HA cc
0asze apromo0us "I'azenn" Gaze apToMoGmIst " VA3" aHTEHHBIM 00TeKaTe/leM Ha BCIO
KPBbILLY aBTOMOOWJIS

Oco0eHHOCTh (PYHKIMOHUPOBAHMSI MOOMIIBHBIX HAa3eMHBIX KOMIUIEKCOB 3aKIII0YaeTcsl B He-
00XOIMMOCTH 00ECTICUEHHS BEICOKOM YyBCTBUTEIHHOCTH M TOYHOCTH amllapaTyphl MEeJICHTOBAHHUS.
Peanu3anus naHHBIX MMOKa3aTesield IpH pa3MELIEHUN aHTEHHOW CHCTEMBI Ha KpBIIIEe aBTOMAIINHBI
C YYETOM OIPaHMYEHHOCTHU €€ Pa3MepOB W HU3KOM BBICOTHI MOAbEMA HaJ 3eMJICH SIBISICTCS 1OCTa-
TOYHO CJIO)KHOMU 3agaueil. Pa3Melienue ke 10CTaTOYHO IPOMO3AKOM BBIIBUAKHON MadThl C aHTCH-
HOM CHCTEMOI Ha KpBIIIIe WM Ha [IACCH aBTOMAIITMHBI, KaK 3TO MPAKTUKYETCsI psaaoM (Gupm, sSBIIsI-
€TCs HE CIMIIKOM YAAYHBbIM PEIICHHEM, T.K. Cpa3y AEMacKHpyeT aBTOMAILMHY U OTPAaHUYUBAET €€
BO3MO)XHOCTH MPHU MEPEMEIICHUHU B TOPOJCKUX YCIOBUSX.

Brixon 3 manHO# cuTyaruu ObUT HaliZIeH B pa3MEIEHUH Ha KPBIIIIE aBTOMOOWIIST aHTCHHOU
CUCTEMBI B a9pOIMHAMUYECKOM 0OTeKaTesie U KOMILJIEKTOBaHUU MoOMiIbHOTO KoMiniekca APK-MK
JOTIOJTHUTENHHOU OBICTPOpa3BOpauNBaeMON aHTEHHO-PAJAMONIPUEMHON CHUCTEMOM Ha MauTe Tpe-
OyeMoii JUTMHBI, IEPEeBO3UMOI B aBTOMAaIIHHE (puC. 5).

puc. 5 Moounabnblii kommiieke APK-MK ¢ 1ByMsi aHTeHHBIMH CHCTeMaM#

Hcnonb3yeMblid MeTO NMeJICHTOBAHUS
Bo BceM meneHraiimoHHOM 00OpYIOBAaHUU HCTONB3YeTCs HauOoIee COBPEMEHHBIN Koppe-
JSUUOHHO-UHTEPHEPOMETPUYECKUN METOJ MEJIeHIrOBaHUsA, CyTh KOTOpOro 3akiouaercs /1/ B



OLIEHKE KOppeJsiluu MeXy N-MEepHbIM aMIUIUTYIHO-(a30BbIMH paclpeiesieHueM CUrHaja, MpH-
HSATBHIM aHTEHHOW peleTKoi, u 6a30BbIMU N-MEpHBIMHU pacpeeieHUsIMHU, BHIYUCIIEMbIMHU aHa-
JUTUYECKH ¢ HEOOJBIIMM YIJIOBBIM IIaroM JUIsl BOBMOXKHBIX HAIpaBlIEHUH MPUXOJa CHUTHANIA OT
Hyns 10 360 rpagycoB. 3a 3Hau€HHE IEJIEHIa CUTHajIa MPUHUMAETCS TOT a3UMYT, 0a30BO€ pacmpe-
JIeJIEHHEM KOTOPOTO MMEJI0 HauOObIIYI0 KOPPETSIHIO C IPUHATHIM paclpeieeHUEM.

CoBpemennbie MoOuibHble koMmiuiekcbl APKII oGecrnieunBaroT OHO- ¥ MHOTOKaHAJIBHOE
nesnenropanne. Crocod MHOTOKaHAJIbHOTO MEJIEHIOBaHUs U YCTPONCTBO AJISl €T0 OCYILECTBICHMUS,
peanu30BaHHbIE B HUX, 3allULICHBI TaTeHTaMu PO.

HaBuranmonnas cucrema
Baxxnas 0c06eHHOCTh MOOUIIBHBIX KOMILJIEKCOB COCTOUT B TOM, UYTO 30HOM UX JESATEIILHOCTH CIIy-
&KaT Kak OTIeJIbHbIE TOPOJCKHE PErMOHbI M KBapTalibl, TAK U JOCTAaTOYHO OOJIBLIME TEPPUTOPUH,
OXBaT KOTOPBIX CPEACTBAMU CTALlMOHAPHOro Oa3upoBaHMs JIMOO HEBO3MOXEH, MO0 TpeOyeT He-
OIIPaBAAHHBIX MaTepHaAJIbHBIX 3aTpaT. IIoHATHO, 4TO peleHue 3a1a4 10 BBIBICHUIO HOBBIX U3ITY-
YEHUH JOKHO CONPOBOXKIATHCA MX MPUBSI3KOW K MECTHOCTH, YTO AOCTUTaeTcs JHO0 BBIBOJIOM
MOOMIJIBHOTO KOMILIeKca Ha KoHTponupyemblit UIPU meTonoM «npuBogay», 1160 3aHeceHueM B Oa-
3y JaHHBIX O MECTOIOJIO0KEHUN U COBOKYTHOCTH ITapaMETPOB CUTHAJIOB BbIsiBIIeHHOTO MPU.
[TosToMy onHUM M3 TpeOOBaHMMNA, NPEABABIIEMbIX K MOOMIBHOMY KOMILIEKCY, SIBIIsIETCSI HEOOXO-
JUMOCTb OIpe/ieNIeHUs] COOCTBEHHOT'O MECTOIMOJIOKEHHUSI U KypCOBOrO yIyia. JTa 3a/1a4a peraeTcst
C MOMOIIBIO PA3JIMYHOTO pOJia HABUTALMOHHBIX CUCTEM (HaIpHUMeEp, MAarHUTHBIX, HHEPIUAJIbHBIX,
KOCMHUYECKHX M Jp.). BO3MOXXKHBIM BapHaHTOM HaBUTALIMOHHOW ammaparypsbl, SBJISIOTCS HaBHUra-
uoHHble TpueMHUKH ciyTHUKOBBIX cucteM [JIOHACC n HABCTAP. B nameit ctpane Ha cero-
THSIIHUA JIeHb OoJblliee paclpoCTpaHEHUE TMOJYYWIM Ha3eMHble MPUEMHHUKH CHCTEMBbI
HABCTAP.
B 3ToM cirydyae MOOMIIBHBIN MOCT JTOJIKEH MMETh B cBoeM coctaBe GPS npuemuuk. TouHOCTH U3-
MEpPEHUI KOOpIMHAT 3aBUCUT OT MCIIOIb3YyEeMOW ammaparypbl, 0COOEHHOCTEH MECTHOCTH M CO-
crapnsier o0brHO OT 5 10 100 merpoB. Ecim B mpuemHHKe HCIONB3yeTcs TuddepeHramibHas
KOpPEeKLUs, TOUHOCTh MOJKET OBbITh yBenuueHa a0 0,5 - 1 m.
3aaya onpesesieHnss KypcoBOro yria MOOMIBHOIO KOMIUIEKCA MPU MajblX WM HYJEBBIX CKOpO-
CTAX SIBJIICTCSI HECOMHEHHO 0oJjiee CIOKHOMN, Tak Kak TpeOyeT Mo MEeHbIIeH Mepe HaJIn4Ms JBYX
GPS npuemnukoB. Kpome Toro, gaxe B pexume aup@epeHunanbHol KOppeKLIUU TOYHOCTb U3Me-
peHuit koopauHaT He mpesbimaeT 0.5 M, 4TO cOM3MEpUMO C pasMepaMu aBTomMoOumis. IToatomy,
€CJIU OTPEICNISITh KypCOBOM Yrojl aBTOMOOWIISI, UCTIONB3YsI BBIYMCICHHBIE KoopauHaThl 1ByX GPS
aHTEHH, YCTAaHOBJIEHHBIX Ha €r0 KOpIyce, OUIMOKU W3MEepeHus yria OynyT HEeJOMyCTUMO OObIIN-
mu. Ecin ucnoneiytorest GPS npuemMHuku, criocoOHble H3MEpATh a3y Hecylield HaBUTralmOHHOTO
CUTHaJIa IIPU MPSIMOM IPOXOXKAECHUU CUTHAJIa OT CIYTHUKOB IO aHTEHH, TOYHOCTb OIpPEAEIICHUS
KOOpAMHAT OJHON aHTEHHBI OTHOCUTENILHO JPYroil OyleT COCTaBIATh HECKOJIBKO MHJUIMMETPOB.
CriemoBaTenbHO, MPU PACCTOSTHUSIX MEXy aHTeHHaMu GPS npreMHUKOB B 1 M TOYHOCTh U3Mepe-
HUS KypCOBOIO yIjla COCTaBUT 1-2°.

Cucrema oTo0pakeHHs MOJIOKEHUSI KOMILIEKCA M HCTOYHUKOB PaJMOM3JIyYeHH s
HA MECTHOCTH

Jnst 06paboTKM NaHHBIX, MOCTYMAIONINX OT HABUTALIMOHHOMN anmnapaTyphbl, BU3yalH3allly MOJI0XKe-
HUSl KOMILUIEKCA U MCTOYHUKOB PAJMOM3ITYYEHHs] HA MECTHOCTH, XpaHEHHs 0a3 JaHHBIX O BbISIB-
nenHslx UPU moOunbubiil kommiekc APK-MK  kommektyercs reouH(pOpMalnoHHONW CHCTEMO
(T'C) APK-HKO. JIoCTOMHCTBOM JaHHOUH CHUCTEMBI SIBIISICTCS BO3MOXKHOCTH d(P(PEKTUBHOTO HC-
MOJIb30BAThCs KaK Ha CTAIlMOHAPHBIX, TaK U HA MOOMIIBHBIX MOCTaX PaIUOKOHTPOJISA U TIeJIEHTOBa-
Hus. Kpome toro, nmpu Heooxomumoctu ['MIC APK-HKO moxeT ycnenHo GpyHKIIMOHUPOBATH Kak
otaensHoe Windows-nIpUiIoKeHHE Ha TOH K€ BBIYMCIUTENBHON MallliHe, KOTopas ympaBisieT pa-
00TOl paauONpPUEMHON annaparyphl.

B ciydae, ecin MOOMIBHBIN KOMITJIEKC paboOTaeT aBTOHOMHO, a HE B COCTaBe MHOTOCTaHIIMOHHON
cucrembl, B [IC APK-HKO umeercst Bo3MOXHOCTh perieHus 3afada mectoonpeznenenus MPU
M0 HECKOJIbKMM CTaTUYECKUM U TeKyIIeMy IeJeHry MOOMIBHOTO KomIuiekca. [Ipu aToM meneHru ¢
Pa3HBIX TOYEK HAOIIOCHNS MOTYT MPOKJIAABIBATHECS BPYUHYIO WM aBToMarudecku. [Ipu pabore B



ABTOMATUYCCKOM PEIKUME CUCTEMA ITO3BOJIACT aBTOMATUYCCKH MTPOKIAAbIBATE CTATUYCCKUEC TICJICH-
T'H 4epe3 HacTpauBaeMblii MHTEpPBAJ BPEMEHHU C YY€TOM MUHUMAJIbHOU 0a3bl, a TaKKe JeaKTHUBU-
poBath ycrapeBuiue nejgeHru. [Ipu pacuere MecTonoNnoKeHns UICTOYHUKA PAAUON3ITYYEHUS B 3TOM
Cllyyae MPUHHMMAIOTCS BO BHUMAHUWE MTHOBEHHBIA MEJIEHT W OAUH WJIM HECKOJIBKO CTaTHYECKUX
MEJICHIOB, KaK MOKa3aHo Ha puc 6.
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Puc 6. Bux okna APK-HKO B peskume onpe-  Puc 7. Bua okna APK-HKO npu patore ¢
aejeHus1 mecronoJioxxenus UPU THCTOrPaMMOii MeJ1eHI0B
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B ycnoBusax ropona nmpu HaJIU4HK TTIOMEX U NMEPEOTPAKEHUN MHOTA TOJIBKO OTEPaTOp MOXKET MPH-
HATh KBAIM(HUIIMPOBAHHOE PEIICHHWE O BHIOOpE HampaBieHHs meneHra. YToObl OONerdyuth emy
npunsitue pemenus, cuctema APK-HKO otoOpakaer Ha kapTe KpyroByro rMCTOTpaMMy pacipe-
JlefieHus neyieHroB. [Ipy HaTu4YMKM HECKOJIBKUX MaKCUMYMOB THCTOIPaMMBbl, BBI3BAHHBIX OJJHOBpE-
MEHHOM paboTON HECKOJIBKUX HMCTOYHHMKOB PATUOU3IYYCHHS WU HATUYUEM IEepPEOTPAKECHUH,
MMEETCSI BOBMOXXHOCTh OJTHOBPEMEHHOT'O BBIYMCIIEHHUS! HECKOJIBKHX BEPOATHBIX TOYEK MECTOIO-
JIO’KEHUS TIeJIeHTyeMoro o0bekTa (puc. 7).

Cucrema nuudgpoBoil paInoCcBsA3M U NMepeIadu JaHHbIX
Ecnu Mmobunpubiii komieke APKIT ncnones3yercst B kauecTBE OJHOTO U3 MTOCTOB B COCTaBE TePPH-
TopuaiabHO pacnpeaeneHHoi cucteMbl APK-TIOM2, oH J0/DKeH MMETh ammaparypy uGpoBOit
pPaaMoCBA3M U Tepenayu JaHHBIX. CBsS3b MOOUIIBHOTO MOCTA C IPYTHUMH MOCTAMHU CHCTEMBI CTPO-
WUTCS Ha OCHOBE COEAMHEHUS "TOYKa-Touka" uepe3 paguoMonembl, Hanpumep, Turna RFM96 nua-
nazoHa 410-470 MI'u (ckopocth mepemaun naHHBIX 9600 Out/cex) mnu coToByro ceTb GSM.
[Ipu pabore uepe3 GSM 3amuTa JIOKaIbHOW CETU OT BHELIHETO JOCTyIa IPOU3BOAUTCS C amlma-
parHbiMEu Opanamayspamu Tuna WebRanger. bonee mogpoOHO BOMpOCH paaHOCBI3H paccMOTpe-
HBI B /2/.
ABTOMAaTHYeCKHE MeJIeHIaTOPbI

AHanm3 moTpeOHOCTEW 3aKa3uyMKOB IMOKa3all, YTO HAPSAy CO CIOKHBIMH MHOTOQYHKIIHO-
HanbHbIMU KoMmIuiekcamu APKII ans mpakTrueckux MpUIOKEHUH 3HAYUTENbHBIN UHTEpeC Mpe-
CTaBISIOT OoJiee jenieBble MOOMIBHBIE aBTOMaTHueckue mneneHratopsl APK-MK?7. Jlns ganHoro
KJ1acca 000pyI0BaHUS TaKKe UMEIOTCS JIB€ MOAU(UKAIIMN aHTEHHBIX CUCTEM — B adpOJIMHAMUYE-
cKkoM oOTtekarene aisi yctaHoBKM Ha aBroMammHy AC-MK7A u nns ycranoBku Ha maute AC-
MK7M (puc 8). Takoe obopynoBanue odecreunBaeT BO3MOXKHOCTH PabOThI:
® aBTOHOMHO C OJIOKOM yIpaBJI€HUS U OTOOpaKeHHUS;
e ¢ ympasiaeHueM ot [IDBM, npu 3ToM obecrneunBaroTcsi paciiupeHHble (YyHKINHU (TTaHOPaMHBIH

aHaJM3, CKAHUPOBAHUE U T.I1.);
® B KaueCTBE JUCTAHIIMOHHO YNPABISIEMOro KOMIIOHEHTA BHEIIHEH CUCTEMBI aBTOMATU3HPOBAH-
HOTO PaJHMOKOHTPOJIS.



Puc. 8 MoOnabnbIii nenenrarop APK-MK?7 ¢ nByMs aHTeHHBIMH CHCTEMAMH.

Koppexuust omn0ox neieHroBaHust
Ecnu aHTeHHas cucTeMa pacnojoXeHa Ha KpbIlle aBTOMOOWIIS, B pe3yJibTaTe BTOPUYHOIO U3IY-
YEeHMsI IPU OTPAKEHUU PAJHMOBOJIH OT €ro YacTel JauarpaMMa HarpaBiIeHHOCTH aHTEHHOMW cHucTe-
MBI UCKA)AETCsl, YTO MPUBOAUT K YBEIMYECHHUIO OLIMOOK NEJICHIOBaHMs, KOTOPbIEe HAa OTIEJIBHBIX
a3UuMyTax ¥ YacToTax MOryT gocturarhb 15 — 20 rpagycos.
Bnusiaue xopmyca aBTOMOOMIIS Ha OLIMOKM MEJICHTOBAHUS TEOPETHUYECKU MOXKET ObITh YUTEHO
IIpU pelIeHUH 33a4uu onpezesieHus HanpasieHus Ha UPU ¢ yueTtoM nudpakuuu sneKTpoMaruuT-
HBIX BOJIH, IPUHUMAaeMbIX aHTeHHON. OJTHaKo, peaibHO aBTOMOOMIIb M OKPY KAIOIIUE €0 00BEKTHI
UMEIOT CIOXHYI0 (popmy B3aumocBsa3H. [loaToMy TeopeTnyeckoe perieHue 3aaadu Judpakiuuu
IPUBOJUT K OYEHb TPOMO3JIKMM BbIYMCICHUAM. KpoMe Toro, pacuer He Bcerja AaeT MpaBUIbHbIE
pe3yJIbTaThl, MOCKOJbKY MHOTAA MPOCTO HEBO3MOKHO YUYECTh BCE MHIUBUAYaJIbHbIE OCOOCHHOCTH
NPOBOJAIINX CBOMCTB aBTOMOOMJIS,, HalIpUMeEp, pa3Mepbl U TOUHYIO (OpPMY €ro OKOH, JBepei,
0COOEHHOCTH MOBEPXHOCTH KpblIM U T.I. CuTyanus eme 6oJiee yCIoKHAETCs, KOr/la Ha HOCUTe-
Jie UMEIOTCSI 3JIEMEHThI, KOTOphIe MOTYT BBI3bIBaTh PE30HAHCHBIE 3(PQEKThI, HAPUMEpP KpPOH-
IITEWHbl KPEIUIEHUs] aHTEHHOW PEUIeTKH, BEHTWISILIMOHHBIE JIIOKH, AaHTEHHBI CBSA3HBIX CHUCTEM.
Omu6OKM MejIeHroBaHus Ha 4acToTax pe3oHaHca MOTyT mpeBbiath 30 rpaaycos.
[ToaToMy B yCIOBMSIX CHUJIBHOIO BIIMSIHUSL KOpIyca 0Oojiee MpueMIIEMbIMU OKa3bIBAlOTCS METO/bI,
OCHOBAHHBIE HAa UCIOJIb30BAaHUM 3KCIIEPUMEHTAIbHBIX JAHHBIX, CHATBIX JUIsI KOHKPETHOM aHTEeH-
HOM cHuCTEMBbl HA KOHKPETHOM aBTOMOOMUIIE.
WHorna, 111 yBeIUYEeHNs: TOYHOCTH MOOMIJIBHOTO TEJIEHIaTopa, CHUMAIOTCS 3aBUCUMOCTH OIIMOOK
MIEJICHIOBaHMsI OT YacTOThl curHaina. [lo monmy4yeHHbIM 3HAUEHHUAM OIIMOOK BHOCHUTCS IMOIpPaBKa B
3HayeHus nejieHra. K coxkanenuto, noJoOHBIN MMOJIX0A HE BCErJa AaeT XOPOIINUEe pe3yJIbTaThl, Mo-
CKOJIBKY OILIMOKH IEJEHrOBaHUS CUTHAJIOB, MPUXOASIIUX C OJMM3KUX a3UMYTOB, 4acTO HMMEIOT
IPOTUBOIOJIOXKHbBIC 3HAKH, KPUBBIE MEJICHIOB MEPECEKAIOTCs U JalibHelIas KOppeKTUPOBKa CTa-
HOBHTCSl TpoOieMaTinuHoi. OOpaTtuMcst K pUCYHKY 9, Ha KOTOPOM HM300pa)keHbI 3aBHCUMOCTH
3HAYEHUH MEJIEHIOB OT YacTOThl CUTHAJIA, SKCIIEPUMEHTAIBHO CHATHIE JUISl OAHOTO U3 MOOMIIBHBIX
KOMIUIEKCOB 11 HECKOJIbKMX HaIlpaBJICHUH pacIoJIOKEHUs UCTOYHMKA. KpuBble NENEHroB He
TOJIBKO CMEIIEHB! OTHOCHTEIbHO HCTHHHBIX a3MMYTOB HHOTa boiee, yeM Ha 10°, Ho B06aBOK B
nuarnasone ot 76 mo 86 MI'1 a1 HEKOTOPBIX HANpaBIEHUH €Ile U MePECEKAI0TCs, UTO JeIaeT He-
BO3MOYKHBIM HX MCIOJIb30BaHUE Ul OJIHO3HAUYHOW KOPPEKTUPOBKH menieHra. Takum obpa3zom, Ha-
JU4YME JaXe OYEHb TINATENIbHO CHSTHIX 3aBUCMMOCTEH HE Bcerja 00ecreyrBaeT MPaBUIIbLHYIO
KOPPEKILHIO OIINOOK MEeJIeHI OBaHUS.
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Puc 9. 3aBucuMocTH 3HAYEHHI MEJCHIOB OT YaCTOThI M YIUIa IPUX0Ja CUTHAJIA

CrnenoBaTenbHO, UCXOIHBIMU JTAHHBIMU JUTsI KOPPEKIIUHU JOJIKHBI BBICTYIIATh HE PE3YJIbTUPYIOIINE
KpUBBIC TIEJICHIOB, a TMEepBUYHAsI WH(OPMALIKA, IO KOTOPOH B aJrOpUTME MEIEHTOBaHUS BbIUKC-
JISIFOTCST 3HAYCHHMSI TIeJICHTOB. {11 METO/IOB MEJIeHroBaHMWs, MCTIOIB3YIOIINX AHTCHHBIC PEIIETKH,
Takod MepBUYHONW HHQOpMAIE MOTYT SBISTHCS, HAMPUMEpP, MHOTOMEPHBIE AaMIUIUTYIHO-
(da3oBbIe pacmpeneseHus Mol Ha SJIEMEHTaX aHTEHHOM PEelIeTKU WM MaTpHIlbl HHTEphepeHIH-
OHHBIX BEKTOPOB.

KoppensimonHo-unrepdepoMeTpuuecKuii METOJ TEJICHTOBaHUs, HCIOIb3YEeMbIl B KOMILJIEKCAX
APK-MK, kak oTMeuanoch BbIIIE, 3aKIIOYAETCS B OLEHKE KOPPEISIUUA MEXKIy N-MEpHBIM am-
TUTATYTHO-()a30BBIMH paclpeieICHUeM CUTHANA, TPUHITHIM aHTEHHOW pereTkoi u 6a3oBbiMu N-
MEPHBIMU pacHpeesICHUsIMHU, BHIYUCIIEMbIMH aHATUTUYECKN C HEOOJBIIUM YIJIOBBIM IIAroM JUIs
BO3MOXKHBIX HAIPABJICHUM MPUXO/Ia CUTHAJA OT HyJs 70 360 rpaycos.

3a 3HaueHUE MeJIeHTa CHrHajda MPUHUMAETCS TOT a3uMyT, 0a30BO€ pacHpeesieHHeM KOTOPOro
MMeEJI0 HAaOOJBIIIY0 KOPPEISLHUIO C IPUHATBHIM pacipe/ieICHUEM.

s ycTpaHeHus1 BIUSIHUS KOpIyca HOCUTENs B MOOMIIbHBIX Komruiekcax APK-MK ucnonbs3yercs
MPaKTUYECKUI METO/, 3aKIIOYAIOIIMICS B TOM, YTO MIPU pacyeTe MEeJEHIoB B AMana3oHax 4acToT,
JUTsl KOTOPBIX 3HAYEHMs OMIMOOK BBIXOJAT 3a JOMYCTUMBIE Mpeebl, B KauecTBe 0a30BbIX pacipe-
JIEICHUN HCTIONIb3YIOTCS KAIMOPOBOUYHBIC aMILTUTYIHO-(Pa30Bble pachpeiesieHus, IKCIECPUMEH-
TaJIbHO CHATHIE JUIsl JTAHHOTO HOCUTENS ¥ XpaHsIIUecs B MaMATU BbIUMUCIUTENS TIEJIEHTOB.
dopmupoBaHre 0aHKA JaHHBIX KAJTHMOPOBOUHBIX aMILTUTYIHO-()A30BBIX pacIpeNeeHuld s MO-
OWJIBHBIX TTAHOPaMHO-TIeJIeHTaMOHHBIX KoMIuiekcoB APK-MK B HacTosiiee Bpemsi MpoOBOIUTCS B
HECKOJIbKO 3TaIoB:

1. [IpoBeneHme OIIEHOYHBIX U3MEPEHUH B pabovYeM auana3oHe 4YacTOT, BBISABICHUE MHTEP-
BaJIOB YaCTOT, I1Ie HaOIIOMAeTCs pauoACBHAIINSI U PE30HAHCHI KOPITyCa HOCUTETIS.

2. Ycrpanenue Hanbosee CHIIBHBIX Pe30HAHCOB KOPITyca HOCHUTEIIS,

3. [IpoBeneHme AeTalbHBIX M3MEPEHUN C 3alMChI0 3HAYCHHI KaTHMOPOBOYHBIX pacipese-
JICHHIA;

4. VYnanenue ommOOYHBIX PE3yIbTaTOB;

5. Brluncnenne HepocTaronMX 3HAYEHWM MyTEM HHTEPIIOJIIUU IO YacTOTE W a3UMYyTY,

CIIIAKUBAHUE U YCPEIHEHHE pacpeaeiieHul;
6. ®dopmupoBanue ¢aiina 6aHKa JTaHHBIX KaJTUOPOBOYHBIX paCIPEICIICHUM.

N3mepennsi mpoBOmSTCS Ha OTKPHITOW POBHOW IUIomianke Oe3 JepeBbhEB, PyYbEB, BOIOEMOB,
CTpOCHUH U TeIeOHHBIX U AIEKTPUICCKUX TUHUI. Pa3Meps! Mmomaaku T0KHBI OBITh HE MEHEe,
gem 1000x1000 M. Ot neHTpa Miomaaka ¢ GUKCHPOBAHHBIM YIJIOBBIM IIIaroM pa3OuWBaeTcs Ha
pacIoIOKEeHHbIE TT0 KPYyTry a3uMyThl. [lo HanpaBneHusM a3uMyTOB Ha paccTosiHUU 0Kkojio 150 m ot



LIEHTpa YCTaHAaBJIMBAIOTCA MapKepbl, NEPBBIA U3 HUX COOTBETCTBYET CEBEPHOMY HAIIPaBJICHMUIO.
ABTOMOOMIIb pa3MeIIaeTCs B LIEHTPE TUIOMIAAKH.

s reHepanuy  paaMOCUTHANIOB JTOJDKEH HCIIONB30BaThCS CKAaHUPYIOIIHWN T€HepaTop, HalmpuMep
IIPOrpaMMHO yIpaBisieMblii TecToBblid reHeparop APK-TI'l. Buemnuii BUa reHeparopa B KOM-
IJIEKTE C aKKYMYJIATOPOM M BBIHOCHBIM ITYJIETOM YIIPaBJIEHMs MOKa3aH Ha puc 10.
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Puc 10. Tecrosslii reneparop APK-TI'1.

Ha nepBom »Tane npoBoAsTCs OLIEHOYHbIE U3MEPEHUSI TOYHOCTH IEJIEHI0BaHus B paboyeM auarna-
30H€ 4acTOT. B X01€ OLIEHOYHBIX M3MEPEHUN CHUMAKOTCS 3aBUCHUMOCTH 3HAYECHWU IIE€JIEHIOB OT
4acTOTHI AJIs1 @3UMYTOB, BEIOUPAEMbIX CO CPAaBHUTEIBHO OOJIBIINM YIJIOBBIM 1IArOM, OOBIYHO OT 15
10 30 rpagycos. Illar nepecTpoliku CKaHUPYIOLIETO FeHEpAaTOpa 3aJaeTcsl B Ipenenax oT 2 1o 5
MIn.
B Xxone usMepeHuil reHeparop aBTOMaTUYECKU MEPECTauBaeTCs 10 4acToTe, a 3HAYEHUs aMILIU-
TyAHO-(}a30BOr0 paclpeneseHus] Ha IeMEHTaX aHTEHHON PELIeTKH COXPAaHSIOTCS B MaMSITH KOM-
IIBIOTEPA C IOMOIIBIO TexHosornuecko mporpamMmmbel CMO-TestMK, kotopas oIHOBpEMEHHO
YIIPaBISIET EPECTPONKON anIapaTypsl MeJICHraTopa.
Hanee ¢ momompio crnennanusupoBanHoi nporpamMmbel CMO-PCorrect, npeaHazHaueHHON 7St
0TOOpaXKeHUS! KPUBBIX MEJICHTOB U ()OPMHUPOBAHUS KATHOPOBOYHBIX PACIIpEeNICHHA, Oy YCHHbIC
3aBHCHMOCTH IEJIEHIOB OT 4aCTOTHI IPEACTABIIAIOTCS B BUJE AMArPAMM, KOTOPbIE aHAIU3UPYIOTCS
C L1eJIbI0 OOHApyKEHHs BO3MOXKHBIX PE30HAHCOB M BHIOOpA JUAa30HOB YacTOT AJIi KOTOPBIX He-
o0xouMa KOppeKIHs.
B xauectBe mpumepa Ha pucyHke 11 mokazaHo okHo mnporpamMmbl CMO-PCorrect, B koTopom
NPEACTaBIECHbl KPUBbIE MEJICHIOB, OJYYEHHbIE B X0/1€ UCIBITAHUH OHOTO U3 MOOWJIBHBIX IEJIEH-
raropoB. 13 pucyHka BUIHO, KOPITYC 3TOTO HOCUTEIIS UMEET SIPKO BBIPAKEHHBIM PE30HAHC HA 4Yac-
Tote okoio 137 MI'n, yro mposiBisercs B omuOKax neneHropanus 6onee 40 rpaaycos.
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Puc 11. BHII OKOH nporpaMMbl CMO PCorrect
Ecnu B xone OICHOYHBIX M3MEPEHUI BBISBICHBI CHIbHBIE pE30HAHCHBIC 3()(EKThI, MPOBOIUTCS
MIOUCK 3JIEMEHTOB KOHCTPYKLIMU HOCUTENS, KOTOPbIE 3TH 3(P(EKThI BBI3BIBAIOT. 3aTEM MO0 BO3MOXK-



HOCTH IPOU3BOJIUTCS YCTPAHEHHUE PE30HAHCOB, HANPUMEP IyTEM CO3/aHHS HECKOJbKUX TajibBa-
HUYECKHUX COCIMHEHUN PE30HUPYIOIIETo JIEMEHTA C IIACCH aBTOMOOMJIS.

Ha tpethem, Haubosee TpyZOeMKOM 3Tane, Ui AMANa30HOB YacTOT, B KOTOPBHIX MMOTPEIIHOCTH
IIEJICHTOBAaHUS IIPEBBICUIN AOIYCTUMBIE 3HAUYEHUs, IPOBOAATCA JIE€TAlIbHbIE W3MEPEHHUS] MHOTO-
MEpPHBIX AMIUTUTYIHO-(DA30BBIX pacHpeleeHnii CUTHAJIOB Ha aHTEHHOW pemietrke. V3mepeHus
MPOU3BOJIATCS JJISl K&KIOr0 U3 a3UMYTOB, PACIONIOKEHHBIX MO KPYTy € IOCTaTOYHO MajbIM (DUK-
CUpOBaHHBIM YIIIOBBIM I1aroM. Illar mo yactore BbiOMpaeTcs B 3aBUCMMOCTH OT IUIABHOCTH XOAa
KPHBBIX I1EJICHIOB, HO KaK MPaBHIo He OonbIuM, yeM 2 MI'.

YToObI UCKIIIOUUTH BIUSHHUE TUIOIIAIKU, TPOBOAT HECKOJIBKO TOJTHBIX IIUKJIOB U3MEPEHUN, MEHSIS
YIJIOBYIO OPUEHTAIIMIO ABTOMOOMJIS, .

Ha nstom stame momydeHHbie ¢ailiabl aMIUTHTYIHO-(PA30BBIX paclpeaeieHril 00padaThIBarOTCs
nporpammoii CMO-PCorrect. YcTpaHstoTcs J0XXKHbIE OTCUEThI, BbI3BAaHHbBIE, HAalpUMep, paboToi
MIOCTOPOHHUX PAJMOCTAHIMI B 33JaHHOM paboueM auarnazoHe. 3aTeM MPOU3BOIUTCS KyOudeckas
CIUTAiH-UHTEPIOIALNY 3HaUeHU HHTEep(EePEeHLIMOHHBIX BEKTOPOB, BHAYajIe 110 4acTOTe, 3aTeM IO
a3uMyTy, B pe3yJbprare GOpMUPYIOTCS aMIUIUTYAHO-(a30BbIe pacipeAesieHUs] C MaJIbIM YaCTOTHBIM
U YDJIOBBIM IIaroM. YToObl YMEHBIIUTh BIUSHHUE CIy4ailHBIX (DAKTOPOB IMOTYUYCHHbIE 3HAYEHUS
CINIaXKUBAIOTCA U ycpeaustorcs. Ha nocnennem stane ¢popmupyercs (aitn kanuOpoBKH, KOTOPHIA
B JIBOMYHOM (hopMare XpaHUT 0a30Bble 3HAUCHUS aMIUTUTYIHO-(pa30BbIe paclpeeeHuil.

@aiin KamMOpPOBKU IMOMEIAETCS B MaMATh KOHTPOJUIEpa, YNPAaBISAIOMIEro paboTON ammaparypsl
KOMIIJIEKCA, U, €CJIM BKJIIOYEHA OINLHUSA KOPPEKTUPOBKHU IEJIEHIOB, aBTOMAaTUYECKH HCIIONIB3YETCS
KOHTPOJUIEPOM Il BBIYMCIICHUS TIEJIEHTOB.

[TpuBenem B kadecTBe MpuMepa pe3yibTaThl KATMOPOBKM KOHKPETHOTO MOOMIIBHOIO KOMILIEKCA
APK MKIM Ha 6a3e aBromobmiias YA3 (puc. 3). OcoOeHHOCTbIO KOMIUIEKCA SBJISETCS, TO, YTO
IIOMMMO AHTEHHOH pElIeTKH Ha IPAaBOW CTOPOHE KPBIIIN PACIIONAralOTCs ABE aHTEHHBI CUCTEM
nepeayy JaHHBIX, KOTOPbIE BHOCAT JAOMOJHUTENIbHbIE OIPELTHOCTH.

Ha puc 12 npuBeneHa 3aBUCUMOCTb cpelHeKBaapaTueckoi ommOku neneHroBanus (CKO) ot
4acTOThI, IOJyYEHHAas B X0/1€ OLICHOYHBIX U3MEPEHUN TOYHOCTH NEJIEHIOBAHUS KOMILIeKkca. J{is
Kax/10i1 yactoTsl curnana 3HaueHue CKO onpenensiiocs o popmyine

* ~
rac o — neJICHr, O - UCTUHHBIU a3UMYT, N-KOJIMUeCTBO a3UMYTOB, UCIIOJIb3OBAHHBIX B pacucTe,
i=0,1, ... N-1,
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Puc 12. 3aBucumMocTh cpeIHEeKBaIPaTHYeCKOH OIINOKH ONpeaeIeHUs MeJIeHra
OT YaCTOThI CHTHAJIA

Pacuer no manHbpIM puc 12 cpeaHeKBagpaTHUECKUX OIIMOOK Ui AMAna3oHOB 4acToT oT 40 1o
100 MTI', ot 100 go 250 MI'q u ot 250 no 500 MI'u naet cieayromme pe3yabTaThl:
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C yBenu4eHueM 4YacTOThl OIIMOKH MEJIEHIOBaHUS YMEHBIIAIOTCSA, HO TOJbKO HAa 4acTOTax BBbILIE

250 MI't1 TOYHOCTH MEIEHrOBaHUSI CTAHOBUTCS MOYTH MPUEMJIEMON Ul PELIEHUS! MPAaKTUYECKUX

3aj1ad.

Ha pucynke 13 noctpoeHa 3aBUCUMOCTb CPEJHEKBAAPATUYECKON OIINOKY MEJECHIOBAaHUS OT a3u-

MyTa IIPUXOJA CUTHAJIA.
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Pucynok 13. 3aBucHMOCTD OIIMOKH NEJICHTOBAHUS OT a3UMYTa NMPHUX01A CUTHAJIOB

Ecnu komiuiekc OyAeT MCHOIb30BaThCS AJIS ONEPATUBHOIO MOMCKA MCTOYHMKOB M3IIYYEHHUS IO
METOAY MPUBOJA Ha 00BEKT, HauOOJbIlIee 3HAUEHUE JUIsl MPAKTHUKU MMEET TOYHOCTD IeJIeHIOBa-
HUS JUIs OceBOro HampasiieHus. 3 pucyHka BUAHO, YTO HAaMMEHbIINE OLIMOKH IEJIEHrOBaHUS
HaOJI01al0TCs KaK pa3 B Cllyyasx MPUXO0/a CUIHajla ¢ HapaBiIeHUH, OJIM3KUX K MPOI0JIBHON OCH
apromo0ms (0 i 180°) i e npessimarot 2.5° , 4TO BIIOTHE MPHEMIIEMO ISl PAKTHIECKOH Pabo-
Tel. OJIHAKO, €ClIM KOMILUIEKC OyAeT UCIOIb30BATHCSA Ui pabOThI U3 IPOU3BOJILHOIO MOJOKEHHUS,
HE0OXO0JUMO MMETh XOPOIIYI0 TOYHOCTh IEJIEHIOBaHMS JUIsl BCEX HalpaBiIeHUH OT Hysst 10 360
rpajaycoB. Ho 11t yriioB, COOTBETCTBYIOIIUX AMArOHAIAM aBTOMOOWIIS, 3HAUYCHHE OUIMOOK Pe3KO
BO3PACTACT M CTAHOBUTCS GotbIire 6° .

Takum 00pazoM, OLICHOYHbIE U3MEPEHHsI TOUHOCTHU IEJIEHIOBaHHs KOMILJIEKCca MOATBEPANIN He-
00X0MMOCTb €0 KaTuOpOBKH.

B xone xanubpoBkHM KoMmIUIekca [yl Auana3oHa yactoT oT 40 1o 250 MI' ObliIM mOJTy4YeHbl KC-
NepUMEHTAJIbHBIE aMIUTHTYIHO-(ha30BbIe pacipeneneHus. V3MepeHns mpoBOIMINCEH C IIAroM I10
gactore 2 MI'n s 60 a3suMyTOB C paBHOMEPHO pacnpeneneHHbIx oT 0 1o 360°. B pesyibTaTe
00pabOTKN TOJTYYCHHBIX 3HAYCHUH ObUT COPMHUPOBAH KaTHMOPOBOUHBIN (hailyl 3HAYCHUN aMILTH-
Ty aHO-)A30BOr0 pacmpeneneH s ¢ marom no gactore 500 kI 1 yraoBsiM marom 1°

[ToBTopHBle M3Mepenuss CKO mneneHroBaHusi KOMIUIEKCAa C BKJIIOYEHHOM KOppeKUMeW OommOoK
MpUBEJEHbI Ha puc 14.
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Pucynok 14. 3aBUCUMOCTD CpeIHEKBAAPATHYECKOI OIINOKY MeJIEHTOBAHUS OT YaCTOThI
CHUTHaJIa (KOppeKUHs BKJIIOYeHa)



CpenHekBapaTndecKue OMMOKH TIEIEHTOBaHUS I auana3oHoB 4actoT oT 40 mo 100 MI'p 1 ot
100 10 250 MI'11 Teneph UMEIOT 3HAYEHHUS Gy 100 = 2,8° 5 G100 050 = 251° -

Takum o6pazom, ms auanazoHa 4actoT ot 40 mo 250 MI'1 cpennekBaapaTudeckasi ommoKa re-
JICHTOBAaHUSI YMEHBIMWIUCH OoJiee, YeM B TPHU pasza, uyTo MOATBEPKIAAET pPabOTOCTIOCOOHOCTH pac-
CMOTPEHHOT'O METO/Ia KOPPEKIIUH.

Ha pucynke 15 moctpoeHa 3aBUCHMOCTh OIIMOKU TMEJICHIOBaHMUS OT a3MMyTa MPUXOJa CUTHANA.
CpaBHEHME KpHUBOW Ha 3TOM PUCYHKE C KpMBOM Ha PUCYHKE 12, MOKa3bIBAa€T, YTO B pe3yJbTaTe
KOPPEKIMHM KOMIUIEKC oOecreunBaeT MPUEMIIEMYI0 TOYHOCThH TICJICHTOBAaHUS MPAKTUYCCKH IS
BCEX HamNpaBJICHUH OT Hys 10 360 rpaaycos.
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Puc 15. 3aBucumMocTb OIINOKH NEJIEHIOBAHUSA OT A3UMYTA IPUXO0/1a CHTHAJIOB
(KoppeKuMs BKJIK4YEHa)
Taxum 00pa3oM, pacCMOTPEHHBIH METOJ] KOPPEKIMH OMIMOOK MEJIEHTOBAaHUS JOCTATOYHO IPPeK-
TUBEH U TO3BOJIIET CYIIECTBEHHO YMEHBIIUTh MHCTPYMEHTAJbHBIEC MOIPEIIHOCTH, 00YyCIOBJICH-
HBIE BIUSHUEM KOPITyCa HOCHUTEJIS.

MeTonbl 00HApY/KeHHS W NEeJICHTOBAHUS

[Tpu oOHapykeHUM HUCHOIb3YEeTCs MOJYUYUBUIMKA HAaUOOJbIIEEe PACIPOCTPAHEHUE B COBPEMEHHBIX
ITIOMCKOBBIX CHCTEMAX METOJ NapaJlIeIbHOIO NaHOPAaMHOI0 aHain3a Ha ocHoBe bII®d. [lonoca ox-
HOBPEMEHHOIO aHaJli3a B ammapaType TPeThero nokosieHus cocrasiser 2 MI'n, B paguonpuem-
HBIX YCTPOMCTBax 4eTBEpTOro nokojenus — 5 MI'n, peanpHO nocturaemas mpu 3TOM CKOPOCTh
[IAHOPAMHOTO aHaJn3a IIPHU NEPECTPOUKE 10 BCEMY JUANa30Hy COCTABIIAET, COOTBETCTBEHHO, 120-
140 MI'yc u 1.4 — 1.5 T'T'w/c npu paszpemarorieid criocodHocT 6 KI 1. CKOpOCTh TIEICHTOBaHUS B
anmnaparype TPeThero M YeTBEpTOro IMOKOJIEHUH cOCTaBiseT, cooTBeTcTBeHHO, 11 MI'n/c u 220
MI'y/c.

Vcnonb3yemble B Ha3eMHBIX KOMILJIEKCaX METOABI MeJeHroBaHus obocHoBaHbl B /1/. Ilpu
TMIEJICHTOBAHNH PEaTM30BaH KOPPEISIHOHHO-HHTEP(PEPEHIIMOHHBIN METO/I TIEIEHTOBAHUSI.

Pesxxnmbl padoThl U (PyHKIIUM KOMILIEKCOB
OCHOBHBIMU peXUMaMH pabOThl PATUONPUEMHON ammapaTypbl KOMIUIEKCA SBISIOTCS
CIHHEKTP, IMTAHOPAMA, IEJIEHI', NOUCK, CKAHUPOBAHUE, WU3MEPEHMUE,
BOCITPOU3BEJAEHMUE, ripu 3ToM 0Ha 00€CIIEYHBAET BHITIOJTHEHUE CIETYIOMUX (YHKITUI:
u HaHOpaMHLIﬁ aHaJIn3 CUIHaJiIOB BO BCEM pa60qu AWara3oHe WIN Ha 3aJdHHBIX YYaCTKax
4acToT.
. OHHOKaHaHBHOC TEJICHIOBAHUEC HCTOYHUKOB paIUOU3ITYUCHUS,
* MHOrokaHajgbHO€ TEJIEHTOBaHNE MCTOYHUKOB PaJMOM3IydYeHHs] BO BceM paboueM uarma-
30HC WJIM HA 3aJaHHBIX YYaCTKax 4aCTOT
* OrtoOpakeHUE B peaibHOM BPEMEHHU PE3yIbTaTOB OBICTPOro MAaHOPAMHOIO CHEKTPAIBLHOTO
aHaJIn3a W NCJICHIOBAHUA paJHOCUTHAJIOB,
= OmnepaTuBHYIO Tiepeaady JaHHBIX MO ceTh Ha Kaprorpaduueckoe mnpunoxenue (IMC
HKO).
= 3anuck (ailyIoB HAKOTUICHHOTO CIIEKTPa M YaCTOTHO-BPEMEHHOM 3arpy3Kd pajaroaranas3o-
Ha.



* [IpocnymrBaHue M 3alKCh Ha KECTKUH IHUCK PaJMOCUTHAJIOB C aHAJIOTOBOM U LIU(PPOBOI
MOIYJIALIMEH;

*  ABTOMaTHYECKHI MOUCK aKTUBHBIX PaJMOKaHAJIOB M COXpPAaHEHUE CIMCKAa HalIEHHBIX Yac-
TOT B 0a3e JaHHbIX;

=  @®opMHUpPOBAaHUE OTUETOB C PE3ybTaTaMU MOKCKA aKTUBHBIX KaHAJIOB;

= (CkaHMpOBaHME 33JAHHOIO CIIMCKA Y4aCTOT, I10JIyYEHHUE B KaUECTBE PE3YIbTaTOB CKAHUPOBA-
HUSL MTHOBEHHBIX CIIEKTPOB PaJMOCUTHAJIOB, MEJEHTOB U 3amuceil JeMOIYJIMPOBAHHBIX
CUTHAJIOB, XpaHEHHE PE3yJbTaToOB B 0a3ax JaHHbIX;

=  @opMHUpPOBaHHE OTUETOB C Pe3yJIbTaTaMU CKaHUPOBAHMUS;

* Hcnonp30BaHUE CIIEKTPAIbHOMN <«JIMH3BD) C U3MEHSAEMBIM YaCTOTHBIM Pa3pELICHUEM:

* ToyHOE M3MEpPEHHUE YACTOThI JJIl CUTHAJIOB C TUIIOBBIMU BUJAMHU MOAYJISLIUU;

= l3MepeHue MosIoCckl YacTOT, 3aHUMAEMOM CIIEKTPOM CUTHaJIa U pa3HOCA CIEKTPAJIbHBIX CO-
CTaBJIAIOIINX;

*  OueHKy HaNpsHKEHHOCTH MOl HCTOYHUKOB PaIMOM3IIyYEHMsI C BEPTUKAJIBHOM MOJISIpU3a-
el (Mpu HaIMYUK KaJMOpOBaHHBIX AHTEHH) HA CTOSIHKE U B IBUJKEHUMU;

* 3anuch B (ailyl 3HauCHUI HANPSHKEHHOCTH MOJI U reorpauueckux KOOpAMHAT, ToTy4dae-
MbIX oT mpuemHuka GPS, pacuer u oToOpaskeHne Ha KapTe 30H 0xXBaTa (TIOKPHITHS) CUCTEM
paauocBA3y;

Kaprorpapuueckoe npunoxenune APK-HKO no3Bonsier oto6paxars

e MecTononoxeHue, HampapieHUe, TUIT MOOMJIBHOTO TIEJICHTaTopa;
MrHoOBEHHEIC EJICHTH;
Kpyrosyto rucrorpaMmmy pacnpeiesieHuss MTHOBEHHBIX TEJICHTOB;
CraTuyeckue IeJICHTH;
BrruucienHoe moinoxeHue TOYKH NepecedeHus TeJICHTOB;
HcTounuky painon3nydeHnsi C X XapaKTepUCTUKAMU;
BeposatHoe nosiokeHre NeaeHryeMbIX HCTOYHUKOB.

IHocTpoeHne KOMIIEKCOB

Moo6unbnblit komiieke APK-MKIM (puc. 2-4) BkitouaeT B cebs aHTEHHYIO CUCTeMY (I10[
JIOKAJIbHBIM OO0TeKareiaeM) ¢ KOMMyTaropaMu U Oy(depHbIMU yCHIUTENISIMU, ABYXKaHAJIbHOE pa-
muonpuemHoe ycrpoiictBo APK-I[T2 (APK-LIT2M) pa3mMeriaeMmoe B cajoHe aBTOMAIlIUHBI, OJIOK
aHaIoro-nu(poBoii 00pabOTKH C MUPPOBLIM CHTHAIBHBIM TPOIECCOPOM, peasn3yronuM bIId u
TpeOyemble onepauuu HUppoBoil 00paboTKH, (HampuMep, H3MEHEHHE pa3pelIaoneil crnocooHo-
CTH MPU MAHOPAMHOM M TEXHHUUYECKOM aHaJIn3€), OJIOK TUIOBBIX IEMOIYJISTOPOB, alnaparypy Tex-
Huueckoro aHanuza APK-TA. Ha npyrom nocty B TOM ke cajoHe MOXeT ObITh pa3MelleHa arra-
parypa HaBUTAallMOHHO-KapTOrpahudecKoro odecrneueHus.

Bapuant xommiekca APK-MK4 BbINnonHEH ¢ aHTEHHOW CUCTEMOIl Ha MadTe MPOU3BOJIBHOM
nuHbBL. OH OTIMYaeTcsl TeM, 4To AByxkaHaibHOe PITY pasmemnieHo B HemocpeacTBeHHOM Oimu30-
CTH (B LIeHTpe) oaHosipycHOM (25-1300 MI'nn) mnu aByxwsapycHoit (25 — 1300 u 1300 — 3000 MT'1x)
aHTeHHOW cucTeMbl. [Ipu HeOOIbIION UIMHE MaYThHI (0 4 M) HCIOJB3YETCs JByXKaHAJIBHOE pa-
JTMONPUEMHOE YCTPOICTBO, pa3MeliaeMoe B CaJloHEe aBTOMOOMIISL.

Haxkoner, kommiekc APK-MK nmeer 06e aHTeHHBIE CHCTEMBI (pHC. 5)

TakTHKO-TeXHUYeCKHe JaHHbIE U IKCILIYaTAllHOHHbIC XapPAKTePUCTHKH.

Hwxnss rpanuiia pabodero Auana3oHa 4yacToT oOHapy»keHHs u neneHroBanus YKB nuana-
30Ha TPAAUIIMOHHO JISKHT B Auamazone 20 — 25 MI ', 9To cBsi3aHO ¢ HEOOXOAMMOCTHIO KOHTPOJIS
cTaHIMii nuana3ona 27 MI'n. BepxHss rpaHuna omnpeaensercs MpakTHUYeCKUMH MOTPEOHOCTSIMHU
3aka34yukoB U coctasigeT 1300, 2000 miu 3000 MI'11. Peanu3oBana BO3MOKHOCTE UCIHOJIL30BaHUS
JIOMOJHUTEILHOM aHTEHHOM CUCTEMEBI Ha Auana3oH 2 — 6 I'T'h. 1 KOMIIEKCOB ¢ BHIHOCHON MHO-
rOsIpyCHOM aHTEHHOM CUCTEMOM JlaHHas YacTOTHAasl FPaHMIA MOXKET ObITh NOBbILIEHA. J[1s aHTeH-
HOM CHCTEMBI MO a3pOJUHAMHYECKIM 00TEKaTelIeM C Y4eTOM OTPaHUYEHHOCTU €€ Pa3MepoB IMo-
BBIIIICHUE BEPXHEW 4acTOThI 10 3HaueHui Bbie 3000 MI'1 6e3 yxyaiieHus Ipyrux rnokaszarenei
(4yBCTBUTEILHOCTH, TOYHOCTH U T.II.) MIPEACTABISIECTCA JOCTATOYHO MPOOIEMATHYHBIM.



3HaueHus TpeOyeMoil HHCTPYMEHTATBHOM TOYHOCTH OTNPEACIICHBl METOIOM AKCIIEPTHBIX OIIEHOK U
cocrapmsiror 2° — 5°. PacueTs IOKa3bIBAOT, 9TO IpY JAHHOM YaCTOTHOM JHMara3OHE MPAKTUYECKU
pean3yemble 3HaY€HUsI YyBCTBUTEILHOCTH MPH MEJICHITOBAaHUM MO JUAINA30HY JIEKAT B Mpeaeaax
3 — 30 MxB/M, 4TO coracyeTcs ¢ moka3aTelisiMUA aHATOTHYHBIX 3apYOEKHBIX KOMIUIEKCOB.
OcHoBHbIE XapakTepuCTHKU peanbHbIX KoMiuiekcoB APKII mpusenenst B tabmume 1. Jlms
CpaBHEHHUS B TOM e TabiuIle MpeACcTaBlIeHbl MOKA3aTeIH KOMIUIEKCOB C Pa3IMUYHbIMU AaHTEHHBIMH

CUCTCMaMMU.
OcHoéHble mexHuuecKue xXapakmepucmuku MOOUTIBHBIX KOMNJIEKCOG.
Tabmuma 1
DyHKLH VIHTerpanbHbie Emmna [ APK-MK (puc. 5) APK-MK?7
HapaMeTphl KoMmekca | MMEPeHH
HaHOpaMHLIﬁ ¢ pabounii Auanaszox MI'1
aHATTH3 © 0a30BbIi KOMIUIEKT 20-3000 25-1300
® C JIOTOJHUTEIBHBIM 000- 0.01 - 6000
PY/IOBaHUEM;
4 CKOpOCTb BO BceM pabodeM 50
JManasoHe
® TPETLErO ITOKOJIEHUS MTI'1/c 120 - 140 (400 - 450)
® YETBEPTOTO MOKOJICHHUS; ITy/c 12-14
¢ paspenarponias cnocodHOCTh k't 7
¢ JIMHAMHYECKHUI [Uara3oH B nb 60
LIMPOKOIIOJIOCHOM TPAKTE
¢ UYYBCTBUTEJIBHOCTh MKB 1-2 1-2
AHTEHHas CUCTe- AHTeHHas cuc- AHTEHHas cUCTe- AHTeHHas cuc-
Ma B o0TeKarese TEeMa Ha MayTe Ma B o0TeKarese TEeMa Ha MayTe
Ilenenrona- ¢ pabouuii Auana3zoH MI
HHE ® TPETHEro TMOKOJIEHHUS 25-2000 25-3000 25-1300 25-1300
® YETBEPTOTO MOKONEHHUS; 1.5-3000 1.5-3000 25-2000 25-2000
4 CKOpOCTh BO BceM pabouemM MI'n/c - -
Jhamna3oHe
® TPETHErO MOKOJECHHUS 10 10
® YCTBEPTOrO MOKOJICHHUS; 200 200
¢ IIMpHHA [IEJICHIYEMOro MI'n NIPOU3BOJIbHAS IIPOU3BOJIbHAS NIPOU3BOJIbHAS MPOU3BOJIbHASA
CUrHaja
¢ YYBCTBHUTEIBHOCTbH B IMAIa- MKB/M 3-30 2-25 5-30 5-25
30HE
¢ MHCTpyMEHTaJlbHas TOY- rpan 20.5° 0.5°-3° 30-5° 2049
Hoctb (CKO) B nnanasone
Texuuueckuut ¢ 110JI0Ca aHaJIh3a -
® TPETHETO MOKOJIECHHUS k' 2 000, 250, 15
AHams  YETBEPTOrO TMOKONCHHUS; k' 5000, 250, 15
¢ paspemarpouias cnocoOHOCTh I'n 1000, 100, 20

KoMmieTeHTHON KypHUpyOled OpraHn3alyel poBeIeHbl HE3aBUCUMBIE SKCIIEPTHBIE UCIIbI-
Tanusi MOOMITBHBIX KoMIuiekcoB APK-MK ¢ aHTeHHOW cuUCTEMOIl B a3pOIMHAMHUYECKOM O0TeKa-
Tese ¥ Ha Madrte (puc. 1, 2), HOATBEpAUBILNE MPUBEICHHbIE MEPEUNUCICHHBIE XapaKTEPUCTUKH.
AHaNOTUYHbIE HCMBITAHUS C TOJIOKUTEIbHBIMU pPE3yJIbTaTaMU MPOBEJAEHbl OT€YECTBEHHBIMHU U
3apyOeXKHBIMH CITy’K0aMH C 1IeJIbI0 ONpPEeCHUs IPUIOIHOCTH JaHHBIX KOMIUIEKCOB JUIs pelle-
HUS BEOMCTBEHHBIX 3a7a4. Ha puc npuenens! 3aBucuMocTtu ook nenexnropanus (CKO) u

500
450

4
350

300
. 251

pag

CHO,

200 L ==

10

150 — s—

—_—
e

050

k|

YYBCTBUTCIILHOCTHU I10 JUAITA30HY IJIA PA3JIMYHBIX BAPUAHTOB AHTCHHBIX CUCTCM.

—— M B

a— M2 i

Uy craTan o, kB

om = - 1
o S0 1000 1500 2000 00

Yacrora, Mg

Puc 16 — 3aBucumocThb cpeHEKBaPATUYECKOI
OIIMOKY MeJIEHTOBAHUS 0T YaCTOTHI NMEJIEHTyeMOTo
CHTHAJIa

1- ans aatrenHoi cuctemsl AC_ MKI1M B aspoauHamuye-
CKOM O0TeKarese. —

2- nyist antenHoi cuctembl AC_ MK4 Ha maute

Yacrora, Mly

Puc 17 — 3aBUcUMOCTb YyBCTBUTEIbHOCTH MEJIE€HI0-
BaHuA (MKB/M) 0T 4acTOTBHI MeJIEHIyeMOro CUTHAJIAa

1- ans anTrenHoit cuctemsl AC_ MK1M B aspoauHamuye-
CKOM oOTeKaree.
2- nyist antenHoi cuctembl AC_ MK4 Ha maute
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APK-MK

MHOT0YHKLHOHANBHBIE MOBUMBHBIE
KOMNAEKCbI PAAHOKOHTPONA W NEAEHTOBAHUA

MEAAND | CTENEHH HA MEXXAYHAPOAHOM $OPYME
"TEXHONOTHYU BE3OMACHOCTH 2002"

C AHTEHHOWH CHCTEMOIi
NnoA OBLHM OBTEKATEMEM

\

“33“3“3“"6: PaONOKOHTPOIb, MnefleHroBaHne, M3aMepeHune napamMeTpoB CUrHarios, 3anucb pagunocUrHarioB wu

nepegad, onpegeneHne mecrtononoxexms MPU.

Pﬂ*“Mbl: MaHopama, CnekTp, CkaHupytowmii npyem, MNeneHroBaHne (0gHOKaHanNbHOE U MHOTOKaHanbHoe), 3anuce,
TexHu4eckunit aHanus, Namepenne, BocnpounsseaeHme, OnpegeneHme MecTonosoxXeHms.

5a303b|“ COCTAB: A-rentas cucrema ¢ OBYyXKaHanbHbIM UndposbiM PI1Y TpeTbero nnm 4eTsepToro nokoneHus,
Bnoku aHanoro-undgpoBor obpaboTku n gemoaynsitopos, N3BM ¢ naketom CMO, 6ok nMTaHna ¢ 3apsgHbIM YCTPONCTBOM

N aKKyMYSITOPOM.

IIIIIIIIIIIIMTEIII:HIIB IllillllvnllBaIIMe: AnnapaTtypa 3anucy pagMoOCUrHaroB M TEXHUYECKOro aHanusa,

KOHBEPTOPbI, annapaTypa HaBuraumm n kaptorpacum, 4ONONHUTENbHAA aHTEHHAs CUCTEMA Ha BbIHOCHOM MaJTe.

OCHOBHDIE TEXHUWYECKWE KAPARTEPHCTHRH:

MaxopaMHbIX aHANU3 U GbICTPLIA NOMCK CUTHANOB:
v Pabounn guanasoH yacToT

e 0a30BbIN KOMMNEKT 20 - 3000 Ml
e B MakcumanbHon koHpurypauun  0.01 - 6000 My,
v YyBCTBUTENBHOCTb 1...2 MkB

v CkopocTb B paboyem ananasoHe (Npu paspeLuaroLlen
cnocobHocTu 7 KIMW) Anst KOMMNEKCOB:
e TPETHLEro NoKONeHs 150 Mlu/c
e YETBEPTOro MOKOJEHUs 1500 MlMu/c
v OnHammyeckuin gnanasoH B LUMPOKOMOSIOCHOM TpakTe Mo
B3aUMHOW MHTEPMOAYNsuun TpeTeero nopsigka 70 dB

Menexrosanye oAHOKAHANbHOE U MHOIOKaHaNbHOG
v MeToa neneHroBaHus
KOppensAuMOHHO-NHTEePEePOMETPUIECKNIA
~ Paborta B cekTope yrnoB (OTHOCUTENbHO NPOAOSLHON
ocu aBToMObUNS)
o APK-MK1M, APK-MK4 - 0°...360°
o APK-MK6 5°...175°, 185°...355°
v Pabouynin gnanasoH 4acToT AN aHTEHHOW CUCTEMbI:
e TPETLErO MNOKOMEHUS 25-2 000 MI'y,
e YETBEPTOro NoKosieHns 1.5...3 000 MI'y,
v CKOpOCTb MHOrOKaHaslbHOro nefeHroBaHus ang
KOMIMIIEKCOB
e TPETbEro NMoKomneHnsi
e YETBEPTOro MOKONEHUS

10 Mlu/c
200 Ml'u/c

v WwupwnHa cnekTpa curHana nenedryemoro NPU -
NPON3BOJIbHAS.

v YyBCTBUTENBHOCTb AN aHTEHHOW CUCTEMBI:
e Nnog obTekaTenem 5 - 30 MkB/m
e Ha MayTe 2 - 25 MkB/m

v WHctpymeHTanbHasa TodHocTh (CKO) anst aHTeHHoM
CUCTEMBI:

e Noj obTekaTenem 3°-5°
e Ha MauyTe 1°-3°
v B03MOXHOCTb BbiHOCA aHTeHHOM cuctembl o 100 m
CRaHMpYIOLWMIA NDMEM W 3anMchb nepeaay
v CKOpOCTb NepeKNoYeHmnsi KaHanoB 30 kaH/c
YyBCTBUTESTbHOCTb 1 MkB,

v

v Tvinbl gemoaynsiTopos AM, NFM, WFM, USB, LSB

v Bugpl pernctpupyemai nhgopmaumm - nenedr UPU,
cnekTporpamma, AemModynMpoBaHHbIN cUrHan

danucb PaAUOCUTHANOB, TEXHMUEGCKUIA AHANKU3 U

W3MeneHve napameTnos
v TNonoca obpabaTtbiBaeMbIX YacToT/paspeluatoLlas
CNocoBHOCTb AN KOMMIIEKCOB
e 3 nokonexusa - 2 MIu/7 klMu, 250 kMu/500 M,
15 kl'w/50 My,
e 4 nokonexua - 5 MIMu/100 My, 250 kMy/100 My,
25 ku/10 'y



BBIABJIEHUE TEXHUYECKUX KAHAJIOB YTEYKU UH®OPMAIIUU —
METOJBI, CTPYKTYPA U XAPAKTEPUCTUKHU CPEACTB.

AIINXMUH Anexcannp Branumuposuu
PEMBOBCKUI Anaronuii Mapkosuy,
KaHIUAAT TEXHUYECKUX HayK,

CTapILIN{ HAy4YHBIA COTPYIHUK

1. Ha3nauenmue u 3a1a4u MOMCKOBBIX CHCTEM
HecankunoHnpoBaHHOE HCMOJIB30BAHUE CIHEIUAIBHBIX TEXHUYECKUX CPEICTB JUIS
HernacHoro cbema wuHpopmanuu (CTC), HecMoTps Ha BBelneHue 3akoHa PO “O6
OTEepPaTHUBHO-PA3BICKHON  JEATENBHOCTH , PpErJaMEHTHPYIOMIETO TOPSAOK  pa3paboTKH,
npousBoactBa u npumeHeHus CTC, nponomxaercs. CylIeCTBEHHO BBIPOC aCCOPTUMEHT
CHEIHANBHBIX CPEJICTB CheMa HHPOPMAIUH, YIYUIIUINCh HX TEXHUYECKUE XapAKTEPUCTUKH -
YBEJIMYMIIACHh BEPXHSSA TPaHUIIA THalla30Ha YacToT, JAIbHEHIIIee pacpOCTPAaHEHHUE TTOTYYaroT
paauoMUKpoOHBI CO CKPeMOTUPOBAHUEM, C PA3IUYHBIMH, B T.4. HU(POBBIMU BHUIAMU
MOJIYJISIIIAM,  OJIarojapsi  HCIIOJIB30BAHHIO  aKyCTOMAaTOB — YBEJIMYMBACTCA CPOK  HX
paboTocrmocoOHOCTH 0€3 CMEHBI HICTOYHUKA MUTAHMS /1/.
CoBepIIICHCTBYIOTCSI METO/IBI UCIIOJIb30BaHUS CPECTB HECAHKIIMOHUPOBAHHOTO CheMa
aKycTHYecKoil uHpopmanuu
¢ nanpHeiimee pa3sutHe nony4aroT CTC ¢ TUCTaHIIMOHHBIM yIpPaBIEHUEM, HAaKOIICHHEM
nHpOpMaMd W €€ KPaTKOBPEMEHHBIM cOpOCOM, a TakXe CIOKHBIMH, B T.U.
ITUPOKOTOJIOCHBIMHA BUJIAMU MOJY SN,

¢ CTC mueneBoro Ha3HA4YCHHUs W3TOTABIMBAIOT M YCTAHABIMBAIOT C YYETOM pPEabHOM
AJICKTPOMArHUTHOW OOCTAHOBKM B MECTE MPEANOIaraeMoro HWCIOJb30BaHUS, HYTO
MPAKTUYECKH UCKIII0YAET UX OOHAPYKEHHE MPOCTHIMH CPEICTBAMHU.

Bce a1 (hakTophl 3aTpyAHSIOT pabOTy MOApa3AeICHU CIy)0 OE30MacHOCTH IO
BBISIBJICHMIO W 3aKPHITHIO KAaHAJOB YTEUKH aKyCTUYECKOW uHpopManmuu u TpeOyroT
MCIIOJTb30BaHUS CAMBIX COBPEMEHHBIX CPEICTB KOHTPINTHOHAKA.

OcHoBHbIMU HanpaBieHusiMU noucka CTC aBistiroTcs:
¢ BrigBneHue crnenuanbHO OPraHU30BAHHBIX W MOTCHIMATBHBIX KAHAIOB  YTEYKH

UHpOpMALIUU

¢ IlpoBenenue cnenuccie0BaHuM B T.4.:

® Ha HATMYUE TTOOOYHBIX DJIEKTPOMATHUTHBIX U3IYYSHUN U HABOJIOK;

® 3AIMIIICHHOCTH OCHOBHBIX TEXHHUYECKHX CPEJCTB M CHUCTEM, MPEAHA3HAUEHHBIX IS
00pa®oTKH, XpaHEHHS W TepeJayd IO JHHHUSIM CBSI3U  KOH(HIECHIIMAIBHON
nHpopmanuu;

® 3AIMIICHHOCTH KOH(UIACHIMaNbHOW uHpopMauu, o0OpabaTeiBaeMON OCHOBHBIMHU
TEXHUYECKHUMH CpPEACTBAMH UM CHCTEMaMH, OT  YTCYKH 3a CYeT HaBOJOK Ha
BCIIOMOTaTelIbHbIE TEXHUUECKHUE CPEJICTBA U CHCTEMbI U UX KOMMYHUKAIIUU;

® 3AIUIIICHHOCTH PEYeBOM KOH(MUIACHIMATBLHON HHpOpMAMK OT YTEYKH 3a CUeT
aKyCTOAJICKTPUICCKUX MPEoOpa3OBaHUN B BCIIOMOTATEIBHBIX TEXHUYCCKUX CPEICTBAX

U CHUCTEMaX;
¢ KoHTponb paguo3aeKTpOHHOM 00CTAHOBKH B pailOHE 3aIUIIAeMbIX OOBEKTOB BOGHHOTO U

rOCy/JapCTBEHHOI'O HA3HAYCHUS B TMIpeleiax KOHTPOJIMPYEMOW 30HBI, BBISBICHHC
pa3IMYHOTO pOJa HAPYIUICHWH, CBSI3aHHBIX C HECAHKIIMOHUPOBAHHBIM BKIIOYCHHEM
U3IyYaloluX CPEICTB Ha TEPPUTOPUM  3AIIMIIAEMBIX OOBEKTOB H  KOHTPOJIb
3¢ peKTUBHOCTH PabOTHI CPEJCTB 3AIIUTHI.

2. TexHnuyeckue XapaKTepUCTHUKH MOUCKOBOMH TEXHUKM.
PabGounii pauana3zoH, wucnonb3yeMmbli mis nepenaun no paauokaHaiam CTC,
COCTaBJIIET OT eIUHUI] Merarepl 10 4-6 I'T'11, BcTpedaroTcs TaHHbIE O HAIMYUM cpeicTB A0 10



— 12 ITu. Ha Oonee HM3KMX YacTOTax CHUJIBHO BO3pACTalOT pa3Mepbl AHTEHHBI, 4YTO
3aTpylHsAeT uX MackupoBaHue. C TOBBIIIEHMEM YaCTOTHl CHJIBHO BO3pPAcTaeT 3aTyXaHUe
panuocurHaiga, a pacnpocTpaHEHHE paJHOBOIH BCe B OOJbIIEH CTENEHU MNOJUUHSACTCS
3aKOHaM IeOMEeTPUYECKOI ONTHKH, 4TO ycioxHseT oocimysxuanue CTC.
B Hactosimmee Bpemsi OOHapyeHHE HCTOYHHUKOB DPATUOUBIYYCHUH WU BBIABICHHS
KaHaJIOB YTeUKU MH(OpPMAIK IPOU3BOAUTCS B YCIOBUAX MPOJOHKAIOIIET0CsS HHTEHCUBHOTO
pocTa 3arpy30K Juana3oHa 4acToT. POCT 3arpy3ok Juana3oHa 4acTOT MOXHO OOBSCHHUTH
CJIEYIOIIUMHU TPUYNHAMU:
¢ BBOJ HOBBIX CHUCTEM IOJBW)XHOM PaJUOCBSI3U C BPEMEHHBIM MJIU NPOCTPAHCTBECHHBIM
pacnpeielIeHueM 4acTOT MEX Ay I10JIb30BaTENSIMH;

¢ yBEJIMYEHUE YHWCIA CTAlMOHAPHBIX U MOOWIBHBIX PaJUOCTAHLIMNA U TMEPEAATUYUKOB C
(UKCUPOBAHHBIM paclpe/le]IeHUeM YacToT;

¢ YMBIIUIEHHBIM U HEYMBIIUICHHBIM HUCIOJIb30BAHUEM HEJIMIEH3UOHHBIX PaAHOTEIePOHOB
Y PaJuOCTaHLINIM;

¢ OTKJIOHEHHEM I[apaMeTpPOB paJMOCTAHLMNA OT 3aJaHHBIX M pOCTOM YHCIa IOMEX
IIPOMBIIIJIEHHOTO ITPOUCXOXKACHHUS.

Bce 3Ty mpuunHBl pUBEIN K TOMY, YTO B OOJIBIIMHCTBE KPYIHBIX MPOMBIIIICHHBIX
LICHTPOB €I1le COBCEM HEIaBHO NMPAKTHYECKU CBOOOHBIN 3(hup OKazascs nepeHachIeHHbIM U
IPOLECC YBEIUYEHUs 3arpy3ku mpojaospkaercs. JlaHHblii  QakTop mnpepomnpenenser
MOBBIIIIEHHBIE TPEOOBAaHUS K JMHAMHUYECKOMY JHAala3oHy IO YPOBHIO BXOJHBIX CHUTHAJIOB,
paszperuaroiieii cnocoOHOCTH U OBICTPOACHCTBUIO PAAHOIIPUEMHBIX YCTPOMCTB.

I'maBHast CIOXKHOCTB JAJIs1 MOTpeOUTENIeH MOMCKOBOM TEXHUKHU 3aKJIOYaeTcs B BBIOOpE
anmaparypsbl, CllocOOHOM 00ecreunTh BHIMOJIHEHHE 3a/1a41, CTOSAICH Mepe]] HUIMU C BHICOKUM
kagecTBOM. CoueTaHue OTBeyarollell BBICOKMM TpeOOBaHMSIM ammaparypbl, C yJauHbIMU
aropuTMaMi  OOpaOOTKM MPUHATHIX CHUTHAJIOB TO3BOJIAET B HAWOOJNBIIEH CTENEHU
aBTOMATHU3MPOBATh BBIIIOJIHEHUE TIOMCKOBBIX MEPONPUATHHA, MHUHMMHU3UPOBATH BPEMs
BBIIIOJIHEHMs 3aJadyd M ydacTue B Hed omeparopa. [[asg IOUCKOBOM  TEXHUKHU
JOMHMHHPYIOIIAMH SBIISIOTCS:

¢ cKopocTh naHopamHoro aHanusa (ITA) no Bcemy pabodyemy nuanasonys;

¢ peanuzyemas npu 1A paszpemraroniasi ciocoOHOCTb MO YacTOTE;

¢ JMHAMWYECKHUH AUaIia3oH B LIMPOKONonocHoM Tpakre PITY noucka;

¢ uyBcTBUTENbHOCTH PIIY mnoucka u wuHTErpanbHass 4YyBCTBUTEIBHOCTh IIOMCKOBOIO
000pyI0BaHUA.

CKOpocTh NAHOPAMHOIO AHAJIN3A B CIydasx MPOBEPKU LITATHOTO 000PYJOBaHUS
(manpumep, cneuuccienoBanus Ha [IOMIUH) umeer BTOpocTeNneHHOE 3HAYEHHE M BIUSET
JUIIb Ha 3arpy3Ky orepatopa U obopyloBaHus. Ecnu ke pedb HAET O MNPOBEACHUU
MIOMCKOBBIX MEPOTIPHUATUN BO BPEMsI BAXXKHOT'O COBEIIAHUSA, HA KOTOPOE KTO-TO U3 YYaCTHHKOB
YMBIIIEHHO WM CiIy4dailHO TpoHec pamuomukpodoH (PM) wnm npu oOHapyxkenun PM c
HAKOIJICHUEM U TEePHOAMYECKUM KPaTKOBPEMEHHBIM cOpOCOM HH(OpMaIuu, IIUTEIbHOCTD
MOMCKOBBIX MEPONPUATUH, ompezeliieMas CKOPOCThbIO MAaHOPAMHOIO aHajliu3a MpH 3aJaHHON
pasperaoneil cnocobHOCTH, UMEET BaKHOE 3HAUCHHE.

BmecTte ¢ TeM BO3MOXXHOCTH NOBBIIIEHHsST CKOpOCTH [IA B MOMCKOBBIX CUCTEMax
[04acC OrpaHUYUBAETCA He (PU3MYECKMMH BO3MOXHOCTSIMHU M MHTEIIEKTOM pa3pabOTYHKOB,
a BBICOKOH CTOMMOCTBbIO NOTEHLHUAIbHO pEATU3yEMBbIX CHUCTEM M OINACHOCTbIO OBITh
HEBOCTPEOOBAHHBIMH 110 3TOH mpuunHe. [109TOMYy OTHUM M3 KPUTEPUEB OLIEHKH MOMCKOBBIX
CHCTEM SIBIISICTCSI TOKazaTelnb «3(PPEKTHBHOCTb — CTOMMOCTB». IIpu 3TOM BaKHOU
0COOCHHOCTBIO TAHHBIX CHUCTEM SIBIISIETCS HEOOXOIUMOCTh 00eCIeYnBaTh BHICOKYIO CKOPOCTh
[TA npu 3amaHHO pa3pemarmeii CrIocCOOHOCTH HE Ha OTAENBHBIX ydYacTKaX, a 10 BCEMY
JUaTIa30HY.

Paspemiaronmiasi cnoco0HOCTb 1O YACTOTE HAMpsMYyIO CBSi3aHA CO CKOPOCTBHIO
MAaHOPAMHOTO aHalu3a W OMNpeAeNsieT BO3MOXKHOCTb pa3/elbHOW YacTOTHOW CeNeKIUU




pacToyOXKEeHHBIX psioM u3nydeHuid. Ocoboe 3HaYEHHE JTOT IOKa3zaTeldb MPUOOpETaeT B
YCIOBHUSIX CIIOKHOM 3JIEKTPOMArHUTHOM OOCTAaHOBKH, CBOMCTBEHHOW MPOMBIIICHHBIM
neHTpaM. Heobxomumo ydyects Takke TOT ¢akt, yTo BeiOOp yactoT CTC Ha doHe uzmyueHuit
ITAaTHBIX PATUOCPENICTB SBIACTCS OJHUM M3 CTaHAAPTHBIX METOJOB pabOThI OXOTHHUKOB 3a
CEKPETaMHU.

Aunamunyeckuii_auana3zon (JIJ1) mms mowckoBOro 00OpyIOBaHUS TOBBIIICHHON
IIPOM3BOJIUTENLHOCTH, B KOTOPOM IepecTpoilka u o00paboTKa OCYIIECTBISIOTCS CO
CPaBHUTEJIBHO IIHPOKOW TMOJOCOM OJHOBPEMEHHOI'O aHaju3a, WIPaeT IEePBOCTEIIEHHOE
3HaueHue. Haumbonee mnpuemsieMblM B 3TOM chydae sBisiercs omnpenenenue [/ B
HIMPOKONOJIOCHOM TPAKTE MO B3aUMHOM MHTEPMOAYJISILIMM TPEThEro nopsjaka. MiMeHHo takoe
MOHSTHE aJCKBATHO XapaKTEepPU3yeT CHOCOOHOCTh 00OpynOBaHUS (YHKIIMOHUPOBATH B
CIIO)KHOM IOMEXOBOM OOCTaHOBKE INpU HAJIMYMU B I0JOCE OJHOBPEMEHHOI'O aHalIM3a
OOJBIIOTO YHMCIA HE3aBUCHMBIX pPAJAMOCUTHAJIOB C IIMPOKUM JHANa30HOM YpPOBHEH.
CoBpeMeHHbIE BBICOKOTIPOU3BOAUTEIbHBIE KOMIUIEKCHI UCTIONB3yI0T BY TpakTsl (Hampumep,
TioHep APK-IIT1), y koropsix 3Hauenue [JI nHe menee 70 nb. Jlng npumepa, y HIMPOKO
ucrnonb3dyembeix uMIoptHeix PIIY AR-3000A, AR-5000 >To 3HaueHue cocramiser 52 — 55
nb.

[lo wHamemMy MHEHHIO Bce OTU mapaMmeTpel (ckopocTh I[IA, paspemaromas
criocobHocTh u J1J1) OMKHBI 3a1aBaThcs HE Pa3AeNbHO, & COBMECTHO — B TTAKETe.

YyscrBureabHocTh  PIIY mnoucka W MHTerpajbHasi  4YBCTBUTEJbLHOCTh
MOHUCKOBOI0 000PYI0BAHMSA SBIISIIOTCA BaXKHEHIIMMU I[apaMeTpaMu IOUCKOBOW CUCTEMBI.
Ecmn gyBcTBUTensHOCTH PIIY momcka nmms kaxaoro Tuma oOOpYyJOBaHMs OMpeJesicHa,
MHTErpajibHas YyBCTBUTEIBHOCTh KOMILJIEKCa, XapakTepusyemas MOIIHOCTbBIO
oOHapyxuBaemMoro PM npu 3aiaHHBIX pa3Mepax MOMEIIEHUs U yduThiBaromas kpome PITY
BIIUSTHUE aHTEHH U pa3Mephl IOMEIICHHUs, B PEKJIIAMHBIX MaTepuagax OOJbIIMHCTBA KOMITAHUIN
B IPSIMOM BHJI€ WJIM B BHJE COBOKYITHOCTH IapaMETPOB 3a4acTyl0 OTCYTCTByeT. BaHOCTH
JTAHHOTO MapaMeTpa ONpeAeseTCs CIeAYIOIUMU cOoOpaxeHusIMH. V3mydeHus creruanbHbIX
YCTPOWCTB W MOOOYHbIE HHGOPMATHBHBIE W3IYYCHHUS IITATHBIX CPEACTB HE HMEIOT
HOPMHMPOBAHHBIX IOKa3aTeled MO BHUAY MNOJSPU3ALMH, KJIACCy W MOIIHOCTH M3IY4YEHUs M
MOTYT OBITb OPHEHTHPOBAHBI B IPOCTPAHCTBE MPOU3BOIBHBIM 00pa3om. [1o 3Toii mpuunHe B
COCTaBe TMOUCKOBON CHCTEMBbI JOJKHBI OBITh HIMPOKOAMAINa30HHBIE AHTEHHBI NI MpUeMa
CUTHAJIOB C TIPOU3BOJIbHBIM BHUIOM TOJISIpU3AIMU. AHTEHHBI C H30TPOIHON IUarpaMmoi
nanpasneHHoctd ([IH) Bo Bcem pabouem mumamazone (0.1 — 6000 MI'm) mpaktudecku
HEpEeAIN3yEMbI, peUb MOKET UATH TOJIBKO O CO3[JaHUH aHTEHH ¢ kBazun3orponHoit JIH. Takas
aHTeHHa o00s3aTeTbHO HWMEET HEPaBHOMEPHOCTH B MPOCTPAHCTBEHHBIX a3MMYTalbHO-
YIJIOMECTHBIX CEKTOpax, 4To 0e3 NPHUHATHS CHEIUATBHBIX MEP MPUBOIUT K CHIDKCHHIO
MHTErPAJIbHOM 4YyBCTBUTEJIIBHOCTH MOMCKOBOM cucTeMbl. [loaToMy ecnu B mporiecce
oOHapy>XeHHs Y KaKON-TO ammapaTyphsl 3aJIeiCTBOBaHA TOJBKO OJHA aHTEHHA, OHA 3aBEIOMO
MMEET 3aHMKEHHYI0 MHTETrpajibHYK) YYyBCTBUTENbHOCTh. IlyTH mpeonosieHus AaHHOTO
(akTopa moxazaHsl HIKE.

Pacuerpl, »sKkcnepuMeHTalbHAas TMPOBEpPKAa U AaHAJIW3 LIEHOBBIX IIOKa3aTenei
MOKa3bIBAIOT, YTO JJI COBPEMEHHBIX BBICOKOIPOU3BOAUTEIBHBIX TMOMCKOBBIX CHCTEM
KOMIIPOMHUCCOM SIBJISIETCS CIAEAYIOIIAsi COBOKYITHOCTD [TOKa3aTeNe:

¢ pabounit nuanazon gactot 0.01 — 12 000MI w;

¢ cxopoctb ITA 100 — 500 MI'w/c mpu paspemaromeid crnocodbnoctu 6-7 kI u
JTUHAMHAYECKOM JMAIa3oHe B TOM MOHUMAaHUH, KaK U3JI05KEeHO BhIlie, — He MmeHee 70 ab;

¢ UHTErpajbHas 4yBCTBUTEIBHOCTb, XapakKTepu3yeMasi MOIIHOCTBbIO OOHapyKHUBaeMOIO
nepeAaTyvka ¢ MPOU3BOJBHBIM BHAOM MOJSPU3aLUUA B MOMELIEHUU pazmepoM a0 100
M, 20-50 MkBT




3. OcHOBHBIE 3Tanbl MOMCKA.
BrisiBeHre TEXHUUECKUX KAHAJOB YTEUKH MHPOPMAIMHU — CIOXKHBIH MHOTO3TaITHBIN
MPOLIECC, KOTOPHII B YIPOIICHHOM BHUJE MOXKET OBbITh MPEICTaBICH B BHUJE COBOKYIMHOCTH
psiza ATaroB:

ITAIl PE3YJIBTAT ITPOBEJAEHUSA DTAIIA

1. Tekymuii KOHTPOJIb 3arpy3KH AUANA30HA,

MMOJYYCHHUE «ITAJTOHHBIX>» MMaHOPaM. m— ‘«3T3J’lOHHBIe» IaHOpaMbI

\

2. O0HapyxkeHHe «HOBBIX» U3JIy4YeHUMH:
¢ HCHOJIb30BaHHE «3TAJOHHOID> MAHOPAMBI

¢ HCHOJIb30BAHUE ONMOPHOID> AHTEHHBI; = ‘ IlepeyeHb «HOBBIX» M3JIy4YeHUI

4 HCHO0Jb30BAaHHE «OIOPHOro» KaHaJjaa

3. OueHka OMacHOCTH PAAMOCUTHAJIOB,

HIeHTU(PUKALMS BbISIBJEHHBIX — | IlepedyeHb HACHTH(PUIUPOBAHHBIX
PaAnOCUTHAJIOB, IPOBECACHUE paunon&]‘[yqeﬂnﬁ’

cnenucciaenosanuii Ha [IDMUH:

¢ CJIyXO0BOH KOHTPOJIb; =
¢ aKyCTHYeCKOe TeCTHPOBaHUe
¢ BBe/ICHHE CIIeNHATbHBIX TECTOBBIX

COBOKYIHOCTB TEXHHYECKHUX
napaMeTpoB HU(PPOBLIX
PajuOCHIHAJIOB;

CUTHAJIOB =

¢ TeXHMYECKHH aHAJIU3 HH(PPOBLIX
CUI'HAJIOB, H3MEpeHHe apamMeTpoB,
onpeaeJeHue BUIA MOLYIALHHA

IlepeyeHb 4acTOT BHIABJICHHBIX
NOTEHUHAJIBHBIX KAHAJIOB YTEYKH
HNudpopmanuyn TeXHHYECKHX

CPEeACTB;
4. JIOKaJIH:;aIII/IH MECTOITI0JIOKCHUA = KOOp)II/IHaTbI MecTonoaoxxeuuss UPU
BhIsIBIeHHOr0 UPU B KOHTPOJIMPYEMOM IOMeELIeHUH
®opMuUpOBaHKe MPULEJbHBIX TOMeX
S. llporuBojeiicTBHe cheMy (yTeuKke) —| Ha 4acTOTaX HACHTH(PUIUPOBAHHBIX
HHpOpMALUH HPNH,

CHuxeHHe YPOBHS MOOOYHBIX
U3JIy4eHHil POBePEeHHBIX
TeXHHYECKHX CPeACTB

Texyuuii KOHTpOJIb 3arpy3ku auanasoHa (3tanm 1) mpenamoiaraeT aHajau3 TeKyLIeH
3arpy3Kd Juamna3oHa U HAaKOIUIEHME JaHHBIX O YacToTax, YpPOBHSAX U XapakTepe
paluoCUrHajoB B paboyeM auama3oHe 4acTOT C MPUBSA3KOM JaHHBIX K MecTy npuema. Iloa
«3TaJIOHHO» MaHOPaMOW MOHUMAETCsI COBOKYITHOCTh HAKOIUIEHHBIX 3a I0OCTATOYHO OOJIbIION
MHTEPBAJl BPEMEHM [JaHHBIX O 3arpy3Ke [uana3oHa, IIOJyYEHHBIX II0 pe3yJibTaTaM
IIPOBEJEHUS TEKyIlero KoHTpoas. Ilpm 3ToM mnpeamosnaraercsi, YTO OMACHBIE CHUTHAJIbI
OTCYTCTBYIOT, YTO BO3MOXKHO HWJIM IIPH 3aBEAOMO «3a4MIIEHHOM)» IMOMEIEHHH, JTUO0 Ipu
IIPOBEJICHUH 3aMEPOB B APYTOM MOMEUIEHUH (HApUMEp, Ha APYTOM 3TaXe 34aHUS U T.1I).

B nepedens «HOBBIE» (3Tall 2) BKIKOYAKOTCS JaHHBIE O PAJUOCUTHANIAX, COBOKYITHOCTH
[IapaMeTPOB KOTOPBIX YJOBJIETBOPSIIOT 3aJaHHBIM KpuUTepUsM moucka. lcnonpzoBanue
«OIOPHOW» AHTCHHBI IPEIIOJAracT HaJlu4ue B COCTABE IIOMCKOBOW CHCTEMbl AHTEHHOIO
KOMMYTaTopa,  OOECNEUYMBAIOUIET0  IOOYEPEAHOE  IMOAKIIOYEHHWE  IpUEMHOH (B



KOHTPOJMPYEMOM IOMEIICHUH) aHTEHHBl U «OIOPHOW» aHTEHHBbI, HAaXOIIEHCs BHE 30HBI
IpUeMa CHUTHAJIOB M3 KOHTPOJUPYEMOrOo IOMEILIEHHUs, HO oOecreurBaroliell HaaeKHbIN
IIPUEM BCEX BHEIIHUX CUTHAJOB. [TonckoBas cucrema ¢ «ONOPHBIMY KaHAJIOM MpEAroaaraet
HaJIMYMe MHOTOKAHAJIBHOIO (KaK MMUHHUMYM, JIByXKaHaJIbHOTO) PaJHMONPUEMHOTO YCTPOHCTBA
C UACHTUYHBIMU XapaKTEPUCTUKAMHU, MOAKIIOYEHHOTO K BXOJaM IMPUEMHOM U «OMOPHON»
aHTEHH U padOoTaroILero Mo 060MM KaHajgaM CUHXPOHHO BO BPEMEHHU U IO 4acTOTe.

Ilonnas ~ aBTOMarm3auus  IpoLecca  ONPENENIEHHUs  CTENEHH  ONAaCHOCTH
KOHTPOJIMPYEMOI'O H3JIy4€HUS B CBSI3U € OOJBIIMM pa3HooOpa3ueM BO3MOXKHBIX BHJIOB
MOIYJSAMM B 0003puMOM OyaylieM Bpsia JU BO3MOXKHA. [IpoBeneHue TecTHpOBaHUS Ha
TPETbEM JTalle JaeT ONpPENEeNICHHbIM 3(P(PEeKT Kak MpU BBIABICHUH PaJIuOMHUKPO(OHOB Oe3
3aKpbITUS (M3Iy4eHHE B KOHTPOJIMPYEMOM IIOMEUICHWU CIHELHaIbHO CHHTE3UPOBAHHBIX
aKyCTMUYECKHUX CHUTHAJOB), TaK W IpH NpoBeneHuu cnenuccienopanuii Ha [IDMUH nytem
COOTBETCTBYIOLIEH MOy AN UH(OPMATUBHBIX TApAMETPOB U3ITYUCHHUS.

Opnoit w3 comyrcrBytomux npu noucke CTC  ycrpoilctB  3amau  mocine
unentupukanuu MPU sBasercs ompeneneHHe MX MECTOINOJIOKEHHS B KOHTPOJIHUPYEMOM
nomenieHuu. g nenoro psaa BUIOB MOAYJSIUM O€3 3aKpbhITHUs JaHHAs 3ajadya peraeTcs
METOJIOM 3XO — JIOKallM¥, IIPU KOTOPOH HM3IIy4yaeTcsl TECTUPYIOIIMHA aKyCTUYECKHI CUTHAI
OIPEENICHHOIO0 CHEKTPAJBbHOTO COCTaBa M OCYIIECTBISIETCS €r0 B3aUMOKOPPESLUOHHAS
00paboTKa C CHUTHAJOM C BBIXOJA COOTBETCTBYIOLIEro Jemoaynsropa. OrmpeneneHHbe
TPYAHOCTH TIpU D3TOM CBSI3aHbl C HEPAaBHOMEPHOCTHIO AKYyCTHYECKOrO IIOJSl CHUTHala,
U31y4aeMoro aKyCTHYeCKOM cucTeMol, B MOMEUICHUU. B moMenieHusax ciioxxHoi (Gopmsl, ¢
oOmnueM MmeOenu W Jpyrux IpeAMETOB HMEIOT MECTO MHOTOKpaTHbIE OTpa)XKeHHUs |
UHTEepEepeHIMs aKyCTUYECKHX BOJIH, YTO OKa3bIBAET CYIIECTBEHHOE BIIMSHUE HA PE3yJIbTaThl
unearudukamuu u sokamuzanuu CTC. KpaitHuidi BapyaHT — TMOWCK PagdOMHUKPO(POHOB,
pasMeIlEeHHbIX BO BHYTPEHHHMX THOJOCTAX npeameroB wmebenu. Ilocneanss mpobiema
pelaercss ¢ MOMOIIBI0 MPUMEHEHUS! MPU TECTUPOBAaHUM HE OJIHOTO, a HECKOJIbKMX BHJIOB
TECTUPYIOLUX CUTHAJIOB, KXKIBIH U3 KOTOPBIX 00J1ajaeT ONpeieIeHHbIMU IPEeUMYyLIeCTBaMU.
Jns usnydenuid ¢ uM@poBBIMH BHIAMH MOIYJIALMUA WIM C 3aKPBITUEM JIOKAJTU3aLuUs
OCYILECTBIIICTCSI HAa OCHOBE aHAlIM3a YpPOBHS CHTHajJa B OJIMKHEH 30HE € IOMOIIBIO
CHEIMAIBLHOTO 1aTYMKa.

IIpoBeneHne [JaHHBIX OTallOB OCHOBBIBAETCS HA pe3yibTaTax aHaiausa psja
CTaHJIAPTHHIX (YHKIIUH, BBITIOJTHEHHE KOTOPBIX JTOJDKHA oOecrieunBaTh ammaparypa APK [1].
OT MOJMHOTHI peleHus 3a7ad OMCKOBBIM 00OPYOBAaHUEM 3aBUCUT JUIMTENBHOCTh Ipoliecca
MIOWCKA U JIOCTOBEPHOCTH MOTydaeMoil mHdopMariu. BolbIIMHCTBO CyIIECTBYIONINX CPEACTB
B Oonblied WM MeHbIIEH cTeneHH o0ecreyuBaroT MPOBEJECHHME AAHHBIX 3TAloOB WM HUX
paszHoBuaHOCTEH. [lomHOTa M CKOPOCTH MX MPOBENEHHUS, WHTErpajbHas 4yBCTBUTEIbHOCTh
IIOMCKOBOM CHUCTEMBl M JOCTOBEPHOCTb IIPUHATUS PELICHUS 3aBUCAT OT CTPYKTYPBI
nmouckoBoy cucrteMsl 1 TTX ncronb3yeMbIX B HEM CPEICTB.

4. CTpyKTYypa IOUCKOBOM CHCTEMbI
YcTaHoOBIEHO /2/, 9TO CTPYKTypa MOUCKOBON CHCTEMBI, pealn3yrolas MOBBIIICHHYIO

MHTETPATbHYIO UyBCTBUTEIBHOCTh U MAKCUMAIBHOE OBICTPOICHCTBHE, BKIIOYACT

¢ KOMIUIEKT  I[IMPOKOJAMANA30HHBIX  AHTEHH C  KBAa3WHU30TPONHOW  JUArpaMMmou
HAmpaBIIEHHOCTH, OJHAa U3 KOTOPbIX («OMOpHas») BbIHECEHA 32  IPEIEIbI
KOHTPOJIMPYEMOI'0 IOMEILEHUS;

¢ YIpaBISIEMbIA AHTCHHBI KOMMYTATOP

¢ YOPABISIEMBIM MO YacCTOTE NMPUEMHBIN TPAKT C MIMPHUHOM MOJIOCHI mponyckanus no I14,
PaBHOM 110JIOCE OJJHOBPEMEHHOTO aHAJIN3a;

¢ yCTpoiicTBO aHAOTO-IH(poBOit 00padboTku Ha ocHOBE bI1D;

¢ YIPaBISIIONIEE YCTPOMCTBO C HM3MEHSIEMOW CTPYKTYpOM, ONPEAEISEMON HCIOIb3YyEMOM
BEepCHEH CrienMaTo0eciedeHMsI.
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JUis  NOCTHXKEHHMs MaKCUMaJbHOM HWHTErPajgbHOM YYBCTBUTEIBHOCTH ITOMCKOBOM
CUCTEMBI B almaparypa COAEpKUT aHTEHHbIH KOMMYTaTOp W HaOOp HIMPOKOJMANa30HHBIX
QHTEHH ¢  KBa3MM3O0TPOIIHOM  AMarpaMMOM  HAIlpaBICHHOCTH.  pa3MELIacMbIX B
KOHTpOJIMpYyeMOM momelieHnu. OfaHa U3 HUX MOXKET ObITh HCIOJIb30BaHA KaK «OMOpHas» U
pa3MellleHa Ha JOCTaTOYHOM YJAJICHUU OT KOHTPOJIMPYEMOIO IIOMEILEHMs, HalpuMmep, Ha
KpBILIE y4pexJeHus. B Xoxe IaHOpaMHOro aHajin3a HAa KaXJAOM YacTOTHOM Y4YacTKe
OCYILECTBIAETCS [TOOYEPEAHOE MOAKIYCHUE KaXI0U U3 aHTeHH K Bxony PIIY, mpu stom B
[10JIOCE MTHOBEHHOT0 aHanu3a (2 win 5 MI' 11si KoMIIJIEKCOB 4E€TBEPTOrO MOKOJICHHUS) IS
KaX/10il U3 aHTEHH CHMMAeTCsl CIIEKTP C 3aJaHHOW JMCKpeTHOCThIO (3 kI'I| uiam MeHee), a
3aTeM OCYILECTBIIACTCS CPAaBHEHHE KAXKJOM M3 KOMIIOHEHT CIIEKTpa C IIOPOTOBBIM YPOBHEM
WIN C YPOBHEM COOTBETCTBYIOLIEH KOMIIOHEHTHI OT «OMOpPHOI» aHTeHHBI. Takas oOpaboTka
o0ecreynBaeT peanu3aliio METOa «aBTOMATHYECKOW NMPOCTPAHCTBEHHOM CENEeKIUH», T.C.
JlaeT BO3MOKHOCTb BBIICIUTh AHTEHHY, CUTHAJ C BBIXOJAa KOTOPOW HMMeeT HauOObIIUI
YPOBEHb. DTUM JIOCTUTAIOTCA CIEYIOIINE BO3MOXKHOCTH:

¢ orcenektupoBaTh m3nydeHne YHCHU Ha (oHE M3TydeHUH ITATHBIX PaIHOCPE/CTB;
¢  CKOMIIEHCUPOBaTh HEPAaBHOMEPHOCTH IMArpaMMbl HAIpPaBIE€HHOCTH KBa3MHU30TPOITHBIX
aHTEHH B Pa3JIMYHBIX IPOCTPAHCTBEHHBIX CEKTOpax.

Bo3MOXHOCT MOAKIIIOUEHHUS K OTHOMY U3 BXOJJOB KOMMYTaTOpa BHELIHEH (OMOPHOIT)
AHTCHHBI CYIIECTBEHHO YBEJIMYUBAET BEPOSATHOCTb PA3JIMUYEHUS BHEIIHUX U BHYTPEHHHUX
UCTOYHUKOB M3JIYyYEHUH B  CJIOXKHOW DJIEKTPOMAarHUTHOM  OOCTaHOBKE, IOBBIIIAET
ObICTpOJIeHiCTBUE MOMCKA HOBBIX CUTHAJIOB.

Panee ormedanoch, YTO OCHOBHBIMH IIOKA3aTENsIMH YKa3aHHBIX CHCTEM, KOTOPBIE
KOPPEKTHO paccMaTpuBaTh TOJBKO COBMECTHO (B TMakKeTe), SBISAIOTCS JUHAMUYECKHNA
JIMANla30H IIMPOKOIIOJIOCHOTO TPaKTa pPAJAMONPUEMHBIX YCTPOMCTB B COYETAHUM C
NOJy4yaeMoil IpM  3TOM  pas3peliaroueil  crnocoOHOCTbIO,  YYBCTBUTEIbHOCTBIO U
OBICTPOJICIICTBUEM CHUCTEMBI TIOMCKA NP TAHOPAaMHOM aHaIHu3e M 0OHApy>KEHUH HOBBIX (WIIH
HE3aperucTpUpPOBAaHHBIX) UICTOUHUKOB CUTHAIOB U nomeX. /laHHble mapamMeTpsl peaqu3yroTcs
B PaJHONPUEMHOM TPAKTE M yCTPOHCTBE aHAIOTO-IU(PPOBOI 00PaOOTKH.

Cocmas u KOHCmMpYKmMugeHbvle ocobenrHocmu annapammto-npocpammHblX KOMNIEKCOo6.

Tabmuna 1.
HaumeHnoBanue APK-17, APK-JI1T, APK-IIK- APK-IIK-
APK-17TM APK-I1TH 3KY 5KY
AHTEHHBII KOMMYTaTOp Ja na aa aa
KonunuecTBo aHTeHH, UCTIONIB3YEMbIX MTPH no 4 mno 4 no 4 no 4
TIOVCKE B OJJTHOM paboueM JTHama3oHe
PanuonpueMHoe yCTpOMCTBO APK-IT2 APK-IIT1 AR-3000A AR-5000




APK-IT2M
Hamuune nponeccopa BIId Ja aa aa Aa
Anmnapatypa 3anucu HTUQPOBBIX Ha aa HeT HeT
PavOCHUTHAJIOB Ha XKECTKHH JANUCK
AnnapaTypa TeXHHUECKOro aHajIu3a Ha aa HeT HeT
YcTpoHCTBO KOHTPOJISl IPOBOJHBIX CeTeil Ha aa aa aa
YcrpoiicTBO (OpMUPOBAHUS PULIETBHBIX aa aa aa aa
oMex
CMeHHBIE MTaKeThl crenMaro0ecieueHus aa aa aa aa
bnok nuTaHus OT CceTH IepeMEeHHOro TOKa aa aa aa aa
3apsitHOE YCTPOMCTBO M BCTPOEHHAS aa aa aa aa
ABTOHOMHAsI CHCTeMa IUTaHHs
HUcnonnenne B keiice n B keiice u B ketice B ketice
CTAlMOHApHoOe CTallMOHAPHOE
@yuxkyuonanvrvie 603moxcnocmu AINK
Tabnuua 2.
HanmenoBanue APK-7 APK-AI1T, APK-IIK- APK-IIK-
APK-ITM APK-A1TH 3KY 5KY
Bo3MokHOCTB HapanBaHusi KOMILIEKCa 10 + + + +
YUPEKICHIECKOI0
[Tpu o6HapyskeHuu no >¢upy:
®  JCIIOJIb30BaHHE «ITATOHHOW Ja aa aa aa
MAHOPaMBl;
®  HCIIOJIb30BaHHE KONOPHOM» aHTCHHBI; Ha aa aa Aa
®  [OCTaHOBKA NPHLEIbHBIX IOMEX; Ha aa aa aa
®  JIOKATM3aLHs MECTOIOIOKCHUS Ha aa aa na
pagroMHUKPO(GOHOB 6e3 3aKPBITHS;
e  3amuck cnekrporpamm MPU; Ja aa aa aa
e  3amuch HU(POBBIX PaJHOCUTHAIOB Ha Ja aa HeT na
JKECTKHM JINCK;
e 1mudposas 06paboTKa U U3IMEpEHHE Ja aa HeT na
mapaMeTpoB HU(PPOBBIX
PagHOCUTHAJIOB;
e oOHapyxeHHe paboTaroNIIX Ja aa HeT HeT
BUJICOKAMeED;
e cucrema kouTposst MK-nznydenus Ja aa HeT HET
e  ycTpolicTBO oToOpakenus TB Ha aa HeT HeT
e  00OHapy)XeHHE pabOTAONINX COTOBBIX Ha aa aa aa
tenedonos cranaaptoB GSM, DEKT,
CDMA
e  OOHapy)XeHHE IIyMOIIOJJOOHBIX Ha HeT HeT HeT
CHTHAJIOB I1OJ1 IIyMaMHt
ABTOMAaTU3UPOBaHHBIN KOHTPOJIb Hda aa na aa
MIPOBOAHBIX ceTeH
Hanmuue ceptudukara Ha anmaparypy Her aa HeT HeT
Xapaxkmepucmuxu AIIK
Tabmuma 3
HanmenoBanue APK-N7, APK-AI1T, APK-IIK- APK-IIK-
(APK-17M) APK-IITU 3KY S5KY
Boiasnenue mexnuueckux Kananos ymeuku ungopmayuu no 3¢upy
Juanazon naHopamHoro aHanu3sa (MI'm)
¢ 0a30BbIil KOMIUIEKT 20 —2020 20 -2020 0.1 -2036 0.01-2600
(0.01 —3000)
¢ C JIOTIOJIHUTETBHBIMY OJIOKAMH 0.01-12000 | 0.01-12000 0.1 -12000 0.01 -12000
JuHaMu4eckuil 1uana3oH NIpUEMHUKA B 70nb 70nb 52 nb 55 nb
LIMPOKOIIOJIOCHOM TpPaKTe (110 B3aUMHOM
HHTEPMOIYIISIHH 3 IOpsAKa)
CKOpOCTh TAHOPAMHOTO aHAIIN3a IPH 140 MT'u/c 140 MI'/c 40 MI't/c 35 MI'/c
JICKpeTHOCTH ciekTpa 3 kI (500 MTI'ri/c)




Konmpons nposodnvix cemeii

HamnpsixeHne npoBoiHON ceTH Jlo 400 B J1o 400 B J1o 400 B Jlo 400 B
Junana3zoH KOHTPOJISI MPOBOJIHBIX CETEH 10 xI'u- 10 kI'- 10 xI'u- 10 xT'-
30MI'n 30MI g 30MI'n 30MI g
Ilocmanoska npuyenbHyIX nomex
Pabounii auama3ox 40 — 40 — 40 — 40 —
1000MTI'1g 1000MTI 11 1000MTI'1g 1000MTI g
MuHHMaNILHBIH 1ar 12.5 xI'g 12.5 k' 125 xI'g 12.5 xI['g
MormHocTh 100 - 150 100 - 150 100 — 150 100 - 150
MBT MBT MBT MBT
[[Mupuna nomexu 15 xI'm, 150 15 kl'm, 150 15 xI'm, 150 15 k['m, 150
k[ k' k[ k'
MHTrepBan ckaHUpPOBaHUs 50 mc 50 mc 50 mc 50 mc

Hogeiil knacc anmapartypsl ¢ nossiiieHHON npousBoautensbHocThio APK-7 (APK-
A7M) na ocHoBe TioHepa APK-L[T2 (APK-LIT2M) ¢ nBymMs CHHXpPOHHO pa0OTarOUIUMU
napajieIbHBIMU KaHaJIlaMH TpreMa U 00paboTKH (IPUEMHBIM U «OTIOPHBIM») 00ecrieyuBaeT
BO3MO>KHOCTH:
¢ (QYHKUMOHUPOBAaHMUsS C BBICOKOW CKOPOCTBIO B peajbHOM MacluTabe BpeMeHu Oe3
IIPEJIBApUTENLHOT0 HAKOIIJICHHUSI MHPOPMAIIUH O 3arpy3ke pabodero quanazoHa yacToT
(T.e. 6e3 TaKk Ha3bIBAEMOI «3TAJOHHOW)» MMAaHOPaMBbl);
¢ OOHapyXeHHs IIyMONOJOOHBIX CHTHAJIOB Ha OCHOBE B3aMMOKOPPEISLMOHHOM
00paboOTKM HaNpsKEHUH C BBIXOJOB JBYX IPUEMHBIX TPAKTOB C KOIEPEHTHO
CBSA3aHHBIMU T'€TEPOJUHAMM.
AHTEHHa «ONOPHOIO» KaHalla pa3MellleHa B MecTe, 00eCeunBalolleM YBEPEHHBIN
IIPUEM BCEX BHEIIHUX CUTHAJIOB, a IPYTUE AHTEHHBI — B KOHTPOJIUPYEMOM IIOMELICHHH.
CeMelicTBO TOPTaTHBHBIX KOMIUIEKCOB TIOBBIIIEHHOW TMPOU3BOAUTEIBHOCTH C
OJJHOKAHAJIbHBIM TPHEMHBIM TPAaKTOM BKJIIOYaeT Onu3kue 10  (QyHKIHMOHAIBHBIM
Bo3MOXXHOCTSIM Komiuiekehl TpeThero (APK-I1T, APK-1TH) u sroporo (APK-/1, APK-
IIK-3KY, APK-IIK-5KY) nokoneHus. bonee Hu3Kkue IOKa3aTeaud KOMIUIEKCOB BTOPOTO
MMOKOJICHUsI 00y CIIOBIIEHBI MCTIONIb30BaHHBIM PITY ummnopTHOro nmpousBojicTBa.

5. BeIBOaBI

1. YcTaHoBneHO, YTO [JIsi TOMCKOBBIX CHCTEM JIOMHHHUPYIOIIMMHU SIBISIOTCS CKOPOCTb
MAaHOPAMHOTO aHAJIM3a, peajr3yeMasl IPU 3TOM pa3pelaromias CocoOHOCTh MO YacToTe,
JUHAMHYECKUN JMana3oH B MIMpoKomoilocHoM Tpakte PITY moucka u uHTerpanbHas
9yBCTBUTEIHLHOCTh TIOMCKOBOTO 00OpynoBaHus. OOOCHOBAaHBI paIlMOHATBHBIC TPAHHIIBI
MapaMeTpoB MOMCKOBOTO 000PYI0BaHUSI.

2. IpennokeHa CTPyKTypa MOUCKOBON CHCTEMBI, 00CCIICUUBAIONIAS PEATN3AIMIO 33 JaHHBIX
TTX.

3. Ompenenena CTPyKTypa CUCTEMbI TIOUCKOBBIX CPEJCTB, BCE €€ KOMIIOHEHThI Pa3padoTaHbl
U KCIEPUMEHTAIbHO UCTIBITAHBI.

JIMTEPATYPA.
1. XopeB A. A. 3amurta MHQOpPMAUM OT YTEYKH IO TEXHUYECKUM KaHaiaMm. MOCKBa,
I'octexxomuccus Poccun, 1998.
2. PemOoBckmit A. M., Ammxmun A. B., Cnocod oOHapyxkeHHs paguoMHKpodoHA C
MepeaTYNuKoOM U yCTPOMCTBO st ero ocyuiectBieHus. [latent PO Ne 2099870 ot 20
nekabps 1997 r. ¢ npuopurerom ot 24 nexabps 1996 r.



MHOTI'O®YHKIIUOHAJIBHBIA KOMILJIEKC KOHTPOJISA
IOOEKTUBHOCTHU 3AHIUTHI UHOOPMAIINU APK-I1TH

bYPMMUH Bnagumup Anekceesuu,

BbIKOBHUKOB Bnanumup Brnagumuposuu,
KaHIUJIaT TEXHUIECKUX HAYK,

TYIIOTA Buxtop VBanosuuy,
CTapILUi Hay4HbIA COTPYAHUK, KAHAUJAT TEXHUUYECKUX HAYK

B ecmamve paccmampusaromest memoowt OyeHKu 3auuueHHOCMU MexXHUYecKux
cpedcme om ymeuku uH@opmayuu no MmexHUYecKuM KaHaiam, a makice 3a cuem Ha-
6000K HA BCNOMO2AMENbHbIE MEXHUYECKUE CPeOCmEd, CUCMEMbL U UX KOMMYHUKAYUU.
Ilpusoosamcs cnocobwl oyenku 3auuyyeHHOCMU peyesoll KOHPUOeHYUATbHOU UHPOp-
mayuu. Paccmampusaemcsi Memoouka npumenenst npocpamMmHO-annapamHio2o Kom-
nnexca APK-/[1TH ons pewenus dannvix 3a0au.

WNudopMannoHHbIE pecypchl B HACTOAIIEE BPEMsI SIBIISIIOTCS BaXKHBIM 3JIEMEHTOM CO-
CTaBa UMYyIlecTBa 1 0OBEKTOM IpaBa cOOCTBEHHOCTH. B mpoiiecce ux MCMONb30BaHUs, TIepe-
Jlaud ¥ XpaHEHUs BO3HMKAET 3ajlauya B HAJISKHOM 3amuTe HHGOPMAIMK OT YTPO3 HECAHKIIHO-
HUPOBAHHOTO PACIPOCTPAHEHMSI, HECAHKIIMOHUPOBAHHBIX U HEMPEeIHAMEPEHHbIX BO3IEHCT-
BUI Ha HEE, KOTOPBIC MOTYT MPUBECTH K €€ YHUUITOKCHHIO, UCKAKEHUIO MU OJIOKHPOBAHHIO
JIOCTyTa K HEH ISl 3aKOHHBIX MOJIb30BATEIICH.
Haubounpiryio onmacHOCTh Takue yrpo3bl MPEACTABISAIOT A TEXHHYECKUX CPEICTB 00-
pabotku u nepenayun uapopmaruu (TCOIIN), conepxkammx cpeacTra:
¢ 00paboTku n300pakeHui (BUIC03aNUCH, TIepejaui ¥ IpreMa TeJIeBU3MOHHBIX CUTHAIIOB)
1 3HaKoBO# nH(popmanmu (TenerpadHoit u GakCUMIIEHOMN CBSI3N);
¢ BBIYHCIUTEIIBHON TEXHUKU;
¢ U3TOTOBJIEHUS M PA3MHOXKEHUS JOKYMEHTOB;
¢ 00paboTku peueBoi HH(OpPMAITUH.
CpenctBa M3rOoTOBJICHUS M Pa3MHOXKEHUS JOKYMEHTOB BKIIIOUAIOT Pa3NIUYHbBIE MPHH-
TEpbl, CPEICTBA DJIEKTPOrpaPpUUECKOro KOMUPOBaHUsI, CPEJCTBA CBETO U TEPMOKOIIUPOBAHMUSI,
oceTHOIl U TpadapeTHOIi eyaTu.
TexHUYEeCKUE Cpe/CcTBA 00paOOTKH peueBoi MHGOPMAITUU BKIFOYAIOT:
¢ cpenctBa TenedOHHON CBs3M (CeTel MPaBUTEIHLCTBEHHOW U 3aCEKPEUEHHOHN CBS3H, TO-
ponckux ATC, cpencrBa peXKMMHOM, ONEPAaTUBHO-KOMaHJHOW M BHYTPEHHEH OTKPBITOMN
CBSI3H);
¢ CcpelcTBa 3BYKOYCWJICHHUS U 3BYKO3amucH (MUKPO(OHBI, YCUIUTEIH, 3ByKOBbIE KOJIOHKH,
COCTUHUTEINLHBIC JIMHUU, TUKTOPOHBI, MAarHUTO(OHBI, anmapaTypa 3ByKOBOT'O COMPOBOXK-
JICHUS BUJIEO U KUHO(DUIEMOB).
Kpome Toro, B moMenieHusIX MOTeHIUAIbHYI0 YIpo3y 6e30macHocTd HH(HOPMALIUUA MO-
I'YT HPEJCTAaBIATh pa3MelleHHble Ha 00BbeKTe MHPOPMATH3AIMKU BCIIOMOTaTe/IbHbIE TEXHUYE-
ckue cpeactsa u cucremsl (BTCC), BriIrovaromye JIMHAN 3a3eMIICHUS, YIEKTPOIUTAHUS, CO-
€IMHUTENbHbIC JIMHUU CBSI3U, DJIEMEHTHl METAIIIMYECKUX KOHCTPYKIMM 3/1aHUs, CUCTEMBI TI0-
JKapHOU U OXpaHHOUW CUTHAIU3AIMU, CUCTEMBI paarnoduKkanuu U yacoGuKamm, cpeacTBa oc-
BELICHUS.
B mpouecce pynkumnonupoBanuss TCOIIM MoryT Bo3HUKATh KaHaIbl yTeukd UH(OP-
Mauuu /1, 2/ 3a cuer:



¢ DJEKTPUYECKMX M MarHUTHBIX MOJIeH, co3qaBaeMblX MH(POPMATUBHBIMU CUTHAJIaMHU OT-
JIeTIbHBIX 0J10k0B DBM;
¢ HaBOJOK MH(POPMATHUBHOIO CHTHala B JIMHMUSX CHUCTEM MeEpeJadyd JaHHBIX, B JIMHUSAX
BCIIOMOTAaTENIbHbIX TEXHUYECKUX CUCTEM, B LIETISIX MIEKTPONMUTAHUS, 3236 MJIEHUS U IPYTUX
MIPOBOASIIMX KOMMYHHKAIMAX, UMEIOIIUX BBIXOJ] 3a Mpeleibl KOHTPOJIUPYEMOro MOMe-
LICHUS;
¢ paauvousnyuyeHuil, Bxoaaummx B OBM renepatopoB u ycuiaurteneil, MOAyJIHMPOBaHHBIX WH-
(OpMaTUBHBIMH CUTHAJIAMU;
¢ HepaBHOMEpHOCTHU notpedigseMoro Toka 9BM 1o ceTu 3neKTponuTaHus.
Haubonee onacHbl mobouHbIe 3JIEKTpOMarHuTHbIE U3nyueHus u HaBoaku (IIDMUH),
KOTOpBIE 00Pa3yIOTCs PETYJIIPHO MOBTOPSIIOIIUMUCA HHPOPMATUBHBIMU CUTHAJIAMU B IOCIIE-
JIOBAaTEJIbHBIX U MAJIOPa3psAAHBIX NapaJUIEIbHBIX KoJaxX. Takue CUrHaibl NCIOJIb3YIOTCSA B BU-
JIEOTEPMUHAIIBHBIX YCTPOICTBAaX, HAKOMUTENAX HA MATHUTHBIX JHUCKaX U JIEHTax, B anmnapary-
pe U IMHUAX Nepeaayu JaHHbIX, HHTepdeiicax.
Bo Bcex mepeuncieHHbIX KaHalax HMH(OpMalMs MOXET CHUMATbCsl U PErUCTPUPO-
BaTbCsSl CPEJICTBAMM PaauO M PaJUOTEXHHUECKOW pa3BeAku U paspenku [IDOMUH, a taxxe
cpencTBamMu cheMa uHpopMaIuu ¢ KaOeabHbIX, TeIe(POHHBIX U (aKCUMIIBHBIX JTUHUN CBS3H
U IIepeJjaud JaHHbIX.
J11s BBISIBIIEHUSI TEXHUUECKHUX KaHAJIOB YTEUKU MH(YOpMALMU, CEPTUPUKALIUU CPENICTB
3alMThl MHGOpMaUK 1o TpeOOBaHUAM 0€30MacHOCTH MH(POPMALIMHU, aTTeCTalluu OOBEKTOB
nH(pOpMaTU3alliK MO BBINOJIHEHUIO TpeOoBaHMM oOecnedeHus 3aliuThl UH()OPMAIIMOHHBIX
PECYPCOB IPOBOJAATCS CIIELUAIBHBIE NCCIIEI0BAaHUS C IPUMEHEHNEM COOTBETCTBYIOLINX KOM-
TUIEKCOB PAJN0 U PATHOTEXHUYECKOTO KOHTPOJIS 3(P(PEKTUBHOCTH CPEICTB TEXHUYECKOH 3a-
mUThl HHpopMalu. K HUM OTHOCATCS B IIEPBYIO OYepe/ib aHAJIU3 Pali03IEKTPOHHON 0bcTa-
HOBKH B paiioHE 3aIIMIIAeMbIX OOBEKTOB M KOHTPOJb 3((ekTnBHOCTH pabOTHI CpeACTB 3a-
IIUTHI HHGOpMaLuu /4/, a Takxke CrelHaabHbIe UCCIIEJOBAHUS 110 OLEHKE 3alllUIIEHHOCTH:
¢ TEXHUYECKUX CPEJCTB U CHCTEM, NMpeIHA3HAUYEHHBIX IS 00pabOTKH, XpaHEHHs U Iepe-
Jlauy 10 JIMHUSIM CBSI3W KOH(HUIECHIMATBLHONH WHPOPMAIMK OT YTEYKH 10 TEXHUYECKUM
KaHaJjawm;

¢  KOoH(}pUIEHIHMATLHON HH(popManuu, 0OpabaThIBaeMON OCHOBHBIMU TEXHUYECKHMHU CpEJl-
CTBaMU U CHCTEMaMH OT YTEUKH 3a CUET HaBOAOK Ha BCIIOMOTATEIIbHBIE CPEICTBA U CHUC-
TEMBI U UX KOMMYHUKALUY;

¢ peueBoil KOH(MUACHIMAIbHOW HH()OPMAIMM OT YTEUKH 32 CYET aKyCTODJIEKTPHYECKHX
npeoOpa30BaHuil BO BCIIOMOraTeIbHbIX TEXHUUECKUX CPEJCTBAX U CUCTEMAX;

OneHka 3aIIMIEHHOCTH TEXHUYECKHX CPEICTB OT YTe4KH HH(GOpPMALUM MO TeX-
HHYEeCKMM KaHaJIaM

3amaya no omenke 3ammmeHHoctd TCOIIM ot yreukun mHbOpManuu MO TEXHHYE-
CKMM KaHajlaM MOXET ObITh 3(P(PEKTUBHO pelieHa ¢ UCIOIb30BaHUEM MHOTO(YHKIIMOHAIBHO-
ro MOPTaTUBHOTO KOMIUIEKCA PAJIMOMOHUTOPUHTA M BBHISBICHHUS KaHAIOB YTEYKU WH(pOpMa-
uuun APK-JI1TH.

MHoOropyHKIIMOHATBHBIA MOPTATUBHBIA KOMILIEKC PAJMOMOHUTOPUHTA M BBISIBICHUS
ka"ayioB yreukn uHdopmaruu APK-J[1TU npencrasiser coboii 0Te4eCTBEHHYIO pa3paboTKy
JUTSL pelIeHHs 3a/1a4 Paiio M PaJloTeXHUYECKOTO KOHTposs. B oTinmune oT co3maBaeMbIX B
HACTOSAIIEE BPeMsI KOMILJIEKCOB PaJJUOKOHTPOJISI M KOHTPOJIS KaHAJIOB yTeUKH HH(OpMaluy Ha
6aze paguonpuemusix ycrpoiicts (PIIY) mmnoprHoro mpomsBoictBa AR-3000, AR-5000,
AR-8600 1 AR-8200, kommiekc APK-/[1TH cBoOomeH OT HETOCTAaTKOB, CBOMCTBECHHBIX JaH-
HeiM PITY, HajeneH MIMPOKHUMH HU3MEPUTENBHBIMU M (DYHKIIMOHAIBHBIMU BO3MOXKHOCTSMH,
MO3BOJIAET paboTaTh B pa3lWYHbIX pexkuMax. B monnoil koHpurypamum xommiaeke APK-



J1TH cniocoben oOHapy>kUBaTh U aHAJIU3UPOBATh CUTHAJIBI B IIMPOKOM JHaNa30HE YacTOT OT
300 I'm mo 12 I'T'u, mo3BoMsIET B peayibHOM MaciTade BPEMEHH MPOBOJUTH CHEKTPaTbHBIN
aHaJIU3 PAIMOCUTHAJIOB C M3MEHSIOIUMCS pa3pelIeHHEM OT HECKOJIbKUX JECATKOB KHJIOTEpPI]
JIO0 IECSATKOB Tepll. J{Js 1eTanbHOro CreKTpalibHOTO aHallM3a PaJlOCUTHATIOB MPEAYCMOTPEHBI
CHELMAJIBHBIA PEXHUM CIIEKTPAIbHOM JIMH3BI U PEKUM TEXHUUYECKOTO aHaln3a. DTU PEKUMBI
MO3BOJIAIOT 33 CYET M3MEHEHHS MaclTaOWpOBaHUA IO YacTOTE OMpEAeNsATh C TpeOyemoi
TOYHOCTBIO CHEKTPAJIbHbIE M BPEMEHHBIE XapaKTEPUCTUKHM PaJUOCHUTHANA, YacTOTY CIIEK-
TPAJIbHBIX COCTaBIISIOIIUX CHUTHANIA, YPOBEHb OTAENBHBIX COCTABISIOLIUNX CIEKTPa, MOJOCHI
OTJEJIbHBIX COCTaBHBIX YaCTEM CIEKTPA, a TAK)KE MPOU3BOAUThH PACIO3HABAHHUE PA3/IMYHbIX, B
T.4. UU(GPOBBIX BUIOB MOIYJISIIUU PAJUOCUTHAIIOB U U3MEPATH UX MapaMeTphl.

BrIicokas 4yBCTBHTENLHOCTH MPUEMHOIO TpakTa (He xyxe lwvkB / ~Jxl 'y ), Gonproi

TUHAMHUYECKHUI JMarna3oH U3MEepsieMbIX YPOBHEW CHTHANOB B IIMPOKOIOJIOCHOM TpakTe (He
menee 70 nb mo uHTEpMOAYIALIUHN 2-TO U 3-TO TOPSIIKA) MO3BOJSAIOT 3P PEKTUBHO TPOBOIUTH
OLICHKY 3alUIIEHHOCTH CEPUHHO BBITYCKAEMBIX TEXHUYECKHX CPEICTB 00pabOTKH, Mepeaa-
Y ¥ XpaHeHHs KoH(puaeHunanbHoi nadopmarmn. [IpenycMoTpeH Kak pyyHOH peKUM U3Me-
pEeHUs MapaMeTpOB CUTHAJIOB, TaK U aBTOMAaTU3UPOBAHHBIN PEKUM MX OOHAPYKEHUS.

ITpouecc ouenku 3amuieHHocTd TCOIIM npoBoauTCs B HECKOIBKO 3TAIIOB.

Bnauane npousBoauTcs nouck WHGOOPMATUBHBIX PaIUOCUTHAIOB, KOTOPbIE MOTYT SIB-
JATHhCA MOTEHIMABHON yrpo30ii yTeuku nHdopmarun. [Ipyu mpoBeaeHn 3TUX UCCIIeIOBaHUIA
W3MEpUTENIbHAs aHTeHHa KOMILIeKca ycTaHaBiauBaercs oT uccieayemoro TCOIIU (uctounu-
Ka U3JIy4YeHHs])) Ha MUHUMAJIbHOM PAcCCTOSIHUU (HECKOJBKO JECITKOB CaHTUMETpoB). Kowm-
mwieke APK-JI1THU nepeBonutcs B pexkum «OOHApYKEHHUE», B X0J1€ KOTOPOTO MPOU3BOIUTCS
IIOMCK BCEX CUTHAJIOB MPEBBIIIAIONINX TIOPOrOBbIil YPOBEHb (YCTaHOBIICHHBIH B 33JaHUN) U UX
peructpanus B 0aze JaHHbBIX.

Jlsie aBTOMaTH3UPOBAHHOM CeJIeKIMU WH(POPMATUBHBIX CHUTHAJIIOB OT HEMH(OpMaTHB-
HbIX TCOIIN nomkHO MMETh aKTUBHBIN (TECTOBBIN) M IMACCUBHBIM pekuMbl. Hampumep, npu
OLICHKE 3aLUIEHHOCTH MOHUTOPOB DBM B aKTUBHOM peXHMME Ha SKpaH BBIBOIUTCS UHQOP-
MaTUBHasl KapTUHKA, a B IACCUBHOM pEeXHUME 3KpaH racutcs. s OLeHKH 3allUIIEHHOCTH
KoMIoHeHTOB DBM — MoHuTOpa, KiIaBHATyphl, mpolreccopa, Moaema, RS-232 unrepdeiica,
LPT unrepdeiica, 1 10KaabHON ceTH pa3pabOTaHO CHENHMAIBbHOE POrpaMMHOE oOeciedeHue,
MO3BOJISIFOILEE NEPEBECTU MX B AKTHBHBIM WM MACCUBHBIA peXuM. B akTHUBHOM pexume
obecnieunBaeTcs (hOpMHUPOBAHUE TIEPUOAMUYECKON TIOCICIOBATSIIEHOCTH HWH(POPMATHBHBIX
CUTHAJIOB C MaKCHMallbHO-BO3MOXHOW YacCTOTOM CIEAOBaHUsS, YTO TMO3BOJSAET 3PPEKTUBHO
BBISIBIISITH TTAPA3UTHBIE U3TYYCHUsS, MOIYJIMPOBaHHBIE HH()OPMATHBHBIM CHUTHAJIOM. Y TIpaBJe-
HUE MEPEKIIOYEHUEM aKTUBHOIO U MACCUBHOTO PEXUMOB MOXKET OCYIIECTBIISITHCS KaK B Pyu-
HYI0, TaK M aBTOMaTU4ecKH (curHaia ynpasieHus ¢popmupyercs komiuiekcom APK-JI1TH).
ABTOMaTH3UpPOBaHHAs CENEKIMs MH()OPMATUBHBIX CHUTHAJIOB OCHOBaHAa Ha OILIEHKE KOppEs-
[IMOHHOW 3aBHCHMOCTH MEXJy MEPEKII0YCHNEM aKTUBHOTO/TIACCHBHOTO PEKUMOB M M3MEHE-
HUEM MapaMeTPOB U3JIy4aeMbIX paJUOCUTHANIOB. B cilyyae Hanuuus Takod 3aBUCMMOCTH aHa-
JU3UPYEMBII CUTHAJI MOKET IPEACTAaBIATh yrpo3y yTeuku nHpopmanuu. Takum oOpasom, B
pexume «OOHApYKEHHE» MOXKET MPOU3BOAUTHCS aBTOMATH3UPOBAHHAS CENEKLHUs Paguou3-
JTy4eHUH Ha HOBbIE (OOHApYKEHHbIE CUTHAIIBI, HE UMEIoIIre HHOOPMATHBHON 3aBHCHMOCTH)
U UACHTU(DUIUPOBAHHBIE — PAJAUOU3TYUYEHHS, MOIYJIUPOBAaHHBIE MH()DOPMATUBHBIMU CHUTHA-
JamH.

Jlns moBbIlIeHus: OBICTPOACHCTBHS pabOThI anmapaTypsl B pexume «OOHapyKeHHEe»,
NpeBapUTEIbHO MOXKET OBITh MTPOBE/ICHA OIIEHKA paJno00CTaHOBKH B pexkume «IlaHopamay,
npu BeIKIoueHHOM Hccienyemom TCOIIN. TpeasaputenpHoe HakorieHHUE WH(pOpManuu B
pexume «IlaHopaMa» 0 AEMCTBYIONMX PaJUOU3IIyUYECHUAX, HE TPUHAUIEKAIINX HCCIIEAYEMO-
My TCOIIN, mo3BoisSET HE MPOU3BOIUTH MX aHAIHU3 B pexkuMe «OOHapyKeHUE», YTO 3HAUN-
TEJIbHO COKpalaeT BpeMs Tpedyemoe A oueHku 3amuuieHHoctd TCOIIN.



TakuMm o0pa3zom, B pe3yJiibTaTe pabOThl KoMIUIekca B pexxume «OOHapyxeHue» (op-
MupyeTcsi 6a3a TaHHBIX MO BCEM OOHAPYXEHHBIM U3IYUYEHHSIM, cofeprKallias MOJHbIM Habop
3HAYEHUH 4aCTOT UHPOPMATUBHBIX CHUTHAIIOB f7, f, ...... ... , fm, AX YPOBHH H JOTIOJHUTEIHHYIO
uHpopManuio. JINHEHHOCTh U3MEPUTEIHHOIO TPAKTa BO BCEM YAaCTOTHOM JIMANa3oHe MO3BO-
JISIET OMPENENSITh YPOBHU CHEKTPATBHBIX COCTABISIONIUX CUTHAJIOB C TOYHOCTHIO 1-2 nb oT-
HocuTenbHO 1 MKB.

Ha cnemyromem sTane it KaXa0i CIEKTpaJbHON COCTaBIAIONIEH HH()OPMAaTHBHOTO
CUTHaJja OINpeNeNsoT HalpaBlieHne MaKCUMaIbHOro u3nydeHus mytem nosopora TCOIIU Ha
360° BokpyT cBoeii ocu (puc.1). Micxomst u3 TpeGoBaHMiT MUHIMAIBHOTO BIMSHHS CyMMAapHOIT
MOTPeIHOCTH (OMHUOKU B BEIOOpE pAacCTOSHUSA) HA PE3yJIbTaT U3MEPEHUIl, 3HAaUEHHUE PACCTOs-
Hue Ry ot uccnenyemoro TCOIIU (uctounuka [I9MU) no Mecta ycTaHOBKM U3MEPUTETHHOMN
aHTEHHBI BBIOUPAETCS PaBHBIM M.

Bun ceepxy

IToBopoTHBIii cTON \

! APK-ATU
Komrutekc
APK-I1TU

- Ro=1M
! i
Puc.1. Onpenenenue HanpaBiIeHUs: MAaKCUMaJIbHOIO U3JTy4YEHUs

Kommekc APK-/[1TU HacTpanBaeTcsi Ha 4aCTOTY BBIOPAHHOW COCTABJISIONICH CIICK-
Tpa MH(GOPMATUBHOTO CHUTHAJA U MEPEBOAUTCS B PEXKHUM H3MEpEHHs. Y CTaHABIUBACTCS aK-
TUBHBIN (TecTOBBIN) pexxuM padotel TCOIIU, koTopsiii hopMupyeT MpoaOHKUTEIBHYIO TI0-
CJIEIOBATENILHOCTh NH(OPMATUBHBIX CHTHAJIOB, OJM3KUX K peallbHbIM. M3MepeHus BBITIONHSI-
I0TCS B CIIEKTpalIbHOM 00nacTu nHGOpMaTUBHOrO curHaia. C MmoMoIp0 MapKkepoB, Kak Mo-
Ka3aHO Ha pUC.2., yCTAaHABJIMBAETCA U3MEPUTEIbHAs 30HA, KOTOPasi B TOYHOCTH COOTBETCTBY-
€T IHMPUHE CTeKTpa WHGOPMATUBHON cocTaBstoniel curHana. [Ipu HeW3MEHHON MIMpHUHE
M3MEPUTEIIHOM 30HBI MPOBOAUTCS M3MEpPEHHE HANpPSHKEHHOCTH 1ot E. MHPOPMATUBHOTO
CUTHaja ¥ HaNpsHYKEHHOCTU 3JIEKTPOMArHUTHOTO MOJIS, CO3/1aBa€MOM €CTECTBEHHBIM HIYMOM
E,, npu BeiximoueHHoM TCOIIU. Pe3ynbrarel u3aMepenuii oToopaxxkatorcss Ha H”HPOPMALIMOH-
HOM MaHenu u (bI/IKCI/Ip}IIOTCH s JAIbHEUIITNX BBIYUCIICHHH.
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Mansle rabaputbl usmepurenbHoi anteHHbl APK-A7U B coctaBe KoMILIekca MO3BO-
JSIIOT YCTaHABIUBATh €€ Ha OJu3KkoM pacctosiHuM oT uccaenyeMmbix TCOIIU, a ee xapakrepu-
CTHKH TIO OTHOILICHMIO K JPYTHUM HW3MEPHUTENbHBIM aHTEHHAM (CM. KaauOpoBOYHBIE rpadukw,
IpeJCTaBICHHbIE Ha pUC. 3) 00ecreynBaOT BHICOKYHO UyBCTBUTEIBHOCTh KOMILIEKCA IO I0-
JI0 B IIUPOKOM [JHAINA30HE YacTOT U 0OECHEUMBAIOT M3MEPEHUE HANPSKCHHOCTH JIEKTPO-
MarHUTHOT'O MOJI PAJUOCUTHAIOB C TOYHOCTBIO He XyXke 3 nb.

Koaddp T Kanuop puTenbHbIX aHTeHH K(f)
E=U+K,
rae E - HanpsixkeHHOCTb nons, B AB oTHocuTensHo 1 MKB/m,
U - Hanpsi)keHne Ha BbIXOAE aHTeHHbI, B AB oTHocUTenbHO 1 MKB,
K - koachcunumeHT kanuépoBku, B A6
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Puc.3. CpaBuutenbHble rpadguku KodpPHUIMeHTa KaTuOpOBKH

[To n3MepeHHbIM JaHHBIM ONpPENENSAETCS BO3MOKHOE PACCTOsIHUME R mepexBaTta cpel-
CTBaMH Pa3BEJKH CHEKTPaJbHOW cocTaBismomeld nHGoOpMaTHBHOTO curHana. Pacuer pac-
CTOSIHUSL R TIPOM3BOJUTCS C YUETOM OCOOCHHOCTEH 3JIEKTPOMArHUTHOTO TOJI B OJFKHEH,
MPOMEXYTOYHON U JaibHEH BOJHOBBIX 30HaX. [Ipu 3TOM yuduThIBaeTcs, 4To ONMKHSS 30HA
(3oHa MHAYKUMHK) mpoctupaerca Ha paccrosHue ot TCOIIU, paBHoe A/2T, a manbHSsS 30HA
(BOTHOBAsI) HAYMHAETCS C PACCTOSIHUSI, PABHOTO MIPUMEPHO OA,
rae

A=300/f,
rae A — IirHa BOJHEL, M;
f —dacToTa ceKTpajabHOM COCTaBIAIONICH nHGOpMAaTHBHOTO curHaa, MI .

ITpu aTOM BHauane paccuntbiBaroTcs paccrossare ot TCOIIN no rpanuiibl 6ivkHEH 1
IIPOMEKYTOYHOM 30HBI L;:

150
n f
u paccrostaie oT TCOIIN o rpanuiibl NpOMEKyTOUHON U AalbHEN 30HbI L):

L, :1800
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3HayeHne HaNpsHKEHHOCTH MO WH(GOPMATUBHOTO CHUTHAJA HA TpaHMIE ONVDKHEH u mpome-
’KYTOYHOH 30HBI OIIPENEIACTCS KaK

3
E =E.(Ry/L,)%,
a 3HaYCHHE HAMPSHKEHHOCTH TOJIs1 HH)OPMATHBHOTO CHTHANIA HAa TPAHUIIEC TPOMEXYTOYHON U
I[aﬂbHeﬁ 30HBI paABHO
2
E\(L,/Ly)? ecnuRy <L,
E 2 - )
E(Ro/Ly)* ecuRy>L,.

3areM OIIPCACIIAIOTCA 3HAYCHUSA HAIPAKCHHOCTU I10JIA I/IH(bOpMaTI/IBHOl"O CHUT'HaJIa Ha
pacCToOAHUAX L I Lg Y BBIYUCIISIOTCS OTHOIICHMS CUTHAJ/ mym:

E
01 = — - OTHOIIEHME CUIHAJ/IIyM Ha IpaHUIE OJMKHEH M MPOMEXYTOUHOHU 30-
E w
HBEI.
2 y y
52 — —— - OTHOIICHHC CI/IFHaJ'I/I_HYM Ha rpaHHL[e HpOMe)KYTO"IHOI/I 1 JaJIbHCH 30HBI.
Eu

3aTeM MOJyYeHHBIC 3HAYCHUS O; M O; CPABHUBAIOTCSI C HOPMUPOBAHHBIMH 3HAYCHUSIMU
K, npenrycMOTpeHHBIMU HOPMATUBHO-METOJUYECKUMH JOKYMEHTAMU MO TEXHUYECKOH 3aliu-
Te uHGOpMaIUH.

Ecmu 6, > K, To R paccunThIBaeTCsl IJ1s1 JadbHEH BOJIHOBOM 30HBI 1O (hopmyJie
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KE,

Ecmu 6; > K > &;, T0 R paccuuThIBaeTcsi Ui MPOMEXYTOUHOM BOJHOBOM 30HBI 1O
dbopmyie
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Ecnu 0; <K, T0 R paccuuThIBaeTCs 175 OMMKHEH BOIHOBOI 30HHI 110 hopMyIie
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HopmupoBannoe 3HaueHue K MOXET UMETh pa3Hble 3HAUCHUS U YUYUTHIBATh dPPEKT
HaKOIUIEHUA CUTHaIoB. Hanmpumep, MOXHO yCTaHOBUTD

K =1 — nna TCOIIN, He UMEIOMIUX B CBOEM COCTABE BUICOMOHUTOPOB;

K = 0,3 — qua TCOIIHN, umeroirie B CBOEM COCTaBE BUIACOMOHUTOPBI.

[To paccunTaHHBIM 3HAUEHUSM R JIJIsl BCEX CIEKTPAIBHBIX COCTABISIOMUX HH(pOpMa-
TUBHOTO CHUTHAJIA OMPEILISICTCS PaalyC KOHTPOJIUPYEMOM 30HBI. 3a TpeOyeMblidl painyCc KOH-
TPOJINPYEMOU 30HBI IPUHUMAETCSI MAKCUMAJIBHOE M3 BCEX BO3MOXKHBIX R. Pesynbrarsl cre-
LUCCIICIOBAHUM TI0 OLICHKE 3alUIIEHHOCTH TEXHUYECKUX CPEACTB U CUCTEM, MpETHA3HAYCH-
HBIX 7151 00pa0oTKH, XpaHEHHUS WU (WIW) Mepeladu Mo JTUHHUSAM CBsi3el KOH(HIESHIIMAIBHON
nH(pOpMAIIUK OTPaXKalOTCs B MPOTOKOJIC, KOTOPbIH 0PopMIIsSETCsl IO YCTaHOBJICHHOU (opme,

U MOXET 0TOOpakaThbCs B KOMITAKTHOM BHJIC HA DKPAaHE M COXPAHSITHCS B (paiilie Ha )KeCTKOM
nucke I[IDBM.

OIIeHKa 3aIMIICHHOCTH KOH(])I/I)ICHIII/IQJII)HOﬁ I/IH(l)OpMaII]/II/I OT YTE€YKH 3a CUET HABOAOK
Ha BCIIOMOraTeJbHbIC TECXHUYICCKHUE CPEACTBA U CUCTEMbI U HX KOMMYHHUKallUH

C nomompto kommuekca APK-/[ITH moryT Takke HpOBOAWUTHCSA HCCIEIOBaHUS IO
OIICHKE 3alTUIICHHOCTH KOH(pHUACHIMAIbHON HHGOpMAaIK, 00padaThIBAEMON TEXHUIECKUMH
CPEICTBAaMHU M CUCTEMAaMH OT YTEYKH 3a CUET HAaBOJOK Ha BCIIOMOIAaTEJbHbIE TEXHUYECKUE
CpeACTBa M CUCTEMbI U UX KOMMYHHUKaIMU. JlaHHOE Hcciael0BaHue MPOBOAUTCS aHAJIOTMYHO
OLICHKE 3aIUIIEHHOCTH TEXHUYECKUX CPEJCTB OT YTCUYKH MHPOPMALUHU M0 TEXHUYECKUM Ka-
HaJlaM, HO UIMEEeT CBOM OCOOEHHOCTH U 3aKJII0YaeTCs B!
¢ YCTaHOBJEHMU pexuMa TecTupoBaHusa ans uccienyemoro TCOIIM B cooTBETCTBUM C
TpeOOBaHUSAMH K TECTOBBIM peKUMaM paboT TEXHUUYECKUX CPEJICTB;

¢ TIPOBEICHUU MOMCKA HH()OPMATHBHBIX CUTHAJIOB B HCCIICYEMON TIETIH;

¢ u3MepeHuu HanpsbkeHus cmecu Ugyy, (1b) oOHapyKeHHbIX MH()OPMATUBHBIX CUTHAJIOB U
MIOMEX;

¢ u3MepeHuu ypoBHs nomex U, (1b) B 1uHUM Ha YacToTax oOHApy>KEHHBIX WH(POPMATUB-
HBIX CUTHAJIOB;

¢ omnpeneneHun ko3dduuuenTa 3aTyxaHus MHQOPMAaTUBHOIO CUTHANA B MCCIELyeMOM Lie-
.

[Tpu MOATrOTOBKE K BBIMOJIHEHUIO U3MEPEHUI MPOBOJIAT CIEAYyIOIINe PaboThI:

¢ Ha MUHMMaJbHOM ynaneHuu ot uccienyemoro TCOIIM Ha ucnbpITHIBaEMOM JIMHUH BBIOH-
paroT TOYKY MPOBEIEHUS U3MEPEHUH C YUETOM JOCTYIHOCTH K TOKOIIPOBOASIIIUM KOMMY-
HUKalMAM U O0ECIeUnBaIOT B HEH HAJIeKHBINA AJIEKTPUUECKHI KOHTAKT C BBICOKOYACTOT-
HBIM U3MEPUTEIbHBIM MPOOHUKOM;

¢ 110 PaCCMOTPEHHOI BbIIlIE METOAUKE MPOBOASAT OOHapyKeHHe BceX MHPOPMATUBHBIX CHUT-
HAJIOB B JINHUU C MCIIOJIb30BaHUEM TecToBBIX pexkuMoB TCOIIU, B pesymnbTare uero ¢op-
MHUPYETCS] CIUCOK MOTEHIIMAIBHO OMACHBIX YacToT f, f>, ... ... s fons

¢ JUIS KaXJI0r0 MHPOPMATHBHOTO CUTHAIA U3MEPSIOT HAMPsHXKEHUE CMECH CUTHAIIA U TIOMEX,
IIPU 3TOM TECT-CUTHaN (HOpMUpYyeTCs: OJU3KUM K peallbHbIM UCIIOJIb3YEeMbIM CHTHAJIaM, a
m3MmeputenbHas 30Ha APK-J[1TU, kak 1 B mpenpiaylieM BapuaHTe, yCTAHABIMBAETCS B
COOTBETCTBUH C IIUPUHON MOJOCH MH()OPMATHUBHOrO curHaia. M3aMepeHus mpoBoasiT B
mmamna3zoHe 9acToT oT 9 xI'1y 1o 30 MI1x;

¢ U3MEpSIOT YPOBEHb MOMEX B JUHHUH Ha 4acTOTaX OOHAPYKEHHBIX CUTHAJIOB MPHU BBIKIIO-
yeHHoM TCOIIN, npu 3TOM n3MepuTenbHas 30Ha JOJKHA COBNAAATh C IIMPUHON MOJIOCHI
MH()OPMATUBHOTO CUTHAJIA;



¢ omnpenensoT KodpUIMEHT YIeIbHOro 3aTyXaHusi MH(POPMATUBHOIO CUTHAja B HCCIIe-
JIyeMOU LIETH, JI YEero:
¢ coOMparoT cXeMy U3MEpeHHUi, corinacHo puc.4;

I'panuna KOHTPOJIUPYEMOI1 30HBI
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Puc.4. Cxema usmepenus korpduimeHTa 3aTyXaHus

¢ 1nojarT curdai reaeparopa BY B uccnenyemyto uens k Touke K, orcrosiei ot Touku A
Ha 1-3 meTpa. Bo u3bexaHue BbIX0/1a U3 CTPOsI FTEHEpATOpa CUTHAJIOB €ro MOAKIIOYEHHE K
TOYKE A PEKOMEHIYETCS OCYIIECTBIATh UHIYKTUBHBIM CIIOCOOOM;

¢ YCTaHABJIMBAIOT OPraHAMM YINPABICHUs I'€HEPATOpa AOCTATOYHBIA YPOBEHBb BBIXOJHOIO
curHayia (ypoBeHb CUTHaJa JIOJDKEH 00eCIIeYnTh ero oOHapyKeHHe B Toukax A u b);

¢ 1nepectpauBas 1o yactore reaeparop u komiiekc APK-/[1TH, usmepstor Ha 0OHapyxKeH-
HBIX 4aCTOTaX HaNpsKEHUE 'eHEPAaTOpa CUTHAJIOB B TOUKE A.

¢ BBIOMpAIOT TOUKY MPOBENIEHUS BTOPbIX U3MepeHull b Ha paccrosHuu He MeHee 15-25 M oT
TOYKH A;

¢ He u3MeHss pexuM pabotel reneparopa u APK-J[1TU B Touke b, mpoBoasT uzMepeHus
aQHAJIOTUYHBIC TPOBEJACHHBIM B TOUKE A.

ITo pe3ynpraram MpOBEICHHBIX U3MEPEHUN MPOBOIUTCS:
e pacueTr 3HaueHUs HanpspkeHus curHana (U, nb) B Touke mpoBeneHHs] U3MEPCHUM
JUTSL KKJTOM YaCTOTHOM KOMITOHEHTHI IO (hopmyIie:

Uciu Ui
UC:ZO-lg\/IO 10 _10 A);

e pacyeT mokasarens 3auuiieHHocTH (//, 1b) B Touke MpOBENCHUS] U3MEPECHHUM IS
Ka)KIOW U3 YaCTOTHBIX KOMIIOHEHT 10 opMyIie:

n=u,-U,:
® pacyeT BEJIMYUHBI YAECTHHOTO KO3(PUIMEHTa 3aTyXaHUs HaBEIEHHBIX CUTHAJIOB B
UCCIIeTyeMOU e  JIsl KK 10 U3 4acToT 1o popmyre:



201gU, /U,
y: /

rae

U — HampsKeHHe clieluaibHO CO3JaHHOTO CUTHANA (MPU MOMOIIM I'eHepaTopa CUrHa-
JIOB), U3MEPEHHOE Ha YacToTe f; B Touke A (puc. 4), MxB;

U, — HampsikeHHe CIeIUalbHO CO3/IJaHHOTO CUTHAlla, U3MEPEHHOE Ha 4YacToTe f; , B
Touke b, MKB;

[ — nmpotspkerHocTh TuHUKM BTCC mexny Toukamu A u b (puc. 4), Mm;

® pacyeT MaKCHMMallbHOW JUIMHBI Mpo0era uccieayeMoit uenu (R;, M) AJi Kaxaou u3

4acTOT, HA KOTOPOH BO3MOXKHO BBIZICNICHHE WH(POPMATUBHOTO CUTHAjIA MO (opmy-

Jam:
JUISL TEXHUYECKUX CPEJCTB M CUCTEM, UMEIOIIUX B CBOEM COCTaBE BUICOKOHTPOIbHBIC
yCTpOICTBa

11, +10
R =1,
K,
y

AJI1 TCXHUYCCKUX CPEACTB U CUCTEM, HC UMCIOIUX BUJACOKOHTPOJIbHBIX YCTpOﬁCTB

® BBHIOOP MAKCHMAJIBHOTO U3 MOJIyYEHHBIX 3HAYCHUH R;, U CpaBHEHHE ero ¢ mpoderom
1enu 10 rpaHulbl KoHTpoiaupyeMoit 30ubl (K3). Ecnu mpoOer uccnenyemoit nenu
1o rpanunsl K3 Gosbllie MakcHMalbHOTO U3 BeeX R;, J1enaeTcst BBIBOA O 3alllUIIEH-
HocTH uMH(popmanuu, obpadarsiBaeMoit OTCC, oT yTeuku 3a cueT HaBOJOK B HC-
cienyemyto uenb. Eciu HeT, To Aenaercs BBIBOA O HEOOXOIUMOCTH MPHUHATUS J10-
MIOJIHUTEJIBHBIX MEp 3allUTHI.
PesynbraThl pacueta oQOpPMIISIOTCS MPOTOKOJIOM KOHTPOJIA 3aIMIIEHHOCTH HH()OpP-
Mmanuu, ucciegyemoro TCOIIN, KOTOpbIii MOXKET BBIBOJUTHCS HA SKpaH, Ha I€daTarolee
YCTPOWCTBO U 3aMKCHIBATHCS B (haiil HA )KECTKOM JIFCKE.

OueHka 3alUIIIEHHOCTH peveBoi KOH(UAeHINAILHON HH(popMaun

PaCCMOTpI/IM BOHpOC ClieaquaJIbHbIX HCCHGHOB&HHﬁ, HpOBOIII/IMBIX C HUCIIOJb30BaHUECM
komruiekca APK-J[1TU mo oreHke 3amuIneHHOCTH peueBoi KOHPUaAeHIMaIbHOW HH(pOpMa-
onuu OoT yTe‘-IKI/I 3a CUCT aKyCTOBHeKTqueCKHX HpeO6p330BaHI/II71 BO BCIIOMOT'aTCIIbHBIX TCXHU-
YECKHUX CPEJICTBaX U CHUCTEMaX.

C TOYKHN 3p€HI/I}I KaHaJIOB YTC‘IKI/I HH(pOpMaLII/II/I IIOTCHIOHUAJIBHO OITIACHBIC TCXHUYCCKUC
CPEIICTBA U CUCTEMBI MOTYT OBITh OMpE/EICHBI ITyTEM aHau3a X KOHCTPYKTUBHBIX OCOOCH-
HOCTefI " CXEMOTCXHUYCCKUX pemeHI/Iﬁ. OHaCHLIMI/I CJICI[yGT CUUTATh TCXHUYCCKUC Cpe,[[CTBa,
coJiepKalllfe B CBOEM COCTaBE DJEMEHTHI, JICKTPHUECKHE MapaMeTpbl KOTOPHIX (COMPOTHB-
JICHUEC, CMKOCTbD, I/IHZ[yKTI/IBHOCTB) CHOCO6HI>I MCHATHCA IO BO3,Z[€I>'ICTBPI€M 3ByKOBOF0 JdaBJIC-
HUS ¥ JIMHUM CBSI3U KOTOPBIX (IIETIH) BBIXOJAT 33 TPAHUILY KOHTpOIMpyeMol 30HbI. Kak mpa-
BHUJIO, TAKMMHU 3JICMCHTAMU SABJISAKOTCA: BHGKTpI/I‘leCKHe 3BOHKH, IITaroBbIC ABUTI'aTCIIN, I[pOCCC-
71, MUKPOGOHBI, TUHAMUKH, TIEPEMEHHBIE W AJICKTPOJUTHYCCKHE KOHJIEHCATOPHI, KaTyIIKH
MHIYKTUBHOCTH, JIEKTPO U DJIEKTPOBaKyyMHbIe MpuOopsl u mp. Kpome Toro, mcTouHHMKOM



aKyCTO3JIEKTPUUECKUX MPeoOpa3oBaHUN MOTYT CIYyXHTh Ae(EKThl MeYaTHBIX IUIaT U BHYT-
PEHHETO MOHTaXa.
JUis OLEHKH 3alUIIEHHOCTH peueBOi KOH(PHICHIMATbHON MH(GOPMAIMA OT YTEUKH
0 JIMHUSM CBsI3M U KoMMyHUKanusaMm BTCC, BeIXOASIIMM 3a Mpeiesibl KOHTPOJIUPYEMOU 30-
HBI, HEOOXOJMMBIE MEPOIIPUATHUS TIPOBOASTCS B CIEAYIONIEH TOCIEI0BATEIbHOCTH:
¢ ONpeneNsItoTCs MOTEHIMAIbHO OMAaCHblE TEXHUYECKUE CPEACTBA U CHUCTEMBI, CIIOCOOHBIE
co3/1aBaTh KaHaJbl YTEUKHU pe4eBOM KOH(UACHLUMAIBHOW MHPOpPMALUU 3a CYET aKyCTO-
AIIEKTPUYECKUX TPeoOpa30BaHMIA;
¢ CO3JaeTcsl aKkyCTUYECKU TECTOBBIN CUTHAJ C YPOBHEM 3ByKoBoro nasieHus 74 nb (94 nb
— 111 BTCC, ycTaHOBIEHHBIX B 3alMIIAEMbIX IOMELIEHUAX, OCHAIIEHHBIX CHUCTEMOM
3BYKOYCHJICHUSI PEUH) B MECTE PACIIOJIOKEHUS UCCIIEyeMOr0 TEXHUYECKOTO CPEICTBA;
¢ TPOBOIUTCS M3MEpPEHHUE HampspkeHud myma U, u cmecu curHaina u myma U, Ha BBI-
XOJIHBIX KJIEMMaX HCCIIEyEMOI0 TEXHUYECKOr0 YCTPOUCTBA;
Kak u B mpeapinymux ciyvasx, usmepenus U, u U+, ipoBogsaTcsa kommuiekcom APK-
J1TU ¢ ycTaHOBKOW H3MEPUTENLHOW 30HBI, COOTBETCTBYIOLIEH MOj0ce HWH(POPMATUBHOIO
CUTHAJIA, JUUIS YEro MPOBOAUTCS pacyeT BEIMYHMHBI HANPSKEHHUsI CUTHAJIA HA BBIXOJHBIX KJIEM-
Mmax uccaeayemoro BTCC mo ¢popmyne

_ 2 2
Uc - Uc+m - Um s
rae Uc+m - UBMCPCHHOC HAIIPS’KCHUC CMECU CHUI'HAJla M IIIyMa Ha BBIXOAHBIX KJICMMax BTCC
IIPU BO3JEHCTBUH HA HETO aKyCTHYECKOI0 TECT-CUTHAJIA,

U, - u3MepeHHoe HampshkeHue 1myma Ha BeIXOAHBIX Kiemmax BTCC, u pacueT oTHOmIEHUsS
cUTHaJI/TIoMexa 1o ¢popmysie

Ue
Uuw’

BTCC cunraercs 3amumeHHbM, eciu A < K, rae K — koaddunueHT, onpeaeneHHblid HopMa-
TUBHO-METOANYECKHUMHU JOKYMEHTAaMH 10 3aIlIuTe MHPOPMALUHU OT YTEUKH 110 TEXHHUYECKUM
KaHaJaM.

[Tpy HEBBITOTHEHUH HTOTO YCJIOBHUS ONPENENIICTCS BEJIWYMHA YIEIBHOTO KOd(pPUIHM-
€HTA 3aTyXaHUs HABEJCHHBIX CUTHAJIOB B LIENH OT UCCIENYEMOTrO CPEACTBA JO TPAHMIIBI KOH-
TPOJIMPYEMOU 30HBI IO PACCMOTPEHHOM BBIIIE METOAMKE, PACCUUTHIBAETCS OTHOIIECHUE CHUT-
HaJI/IIyM Ha IpaHUIle KOHTPOJIMPYEMON 30HBI M BHOBb IPOBEPSIETCS BBHIOJHEHNE YKa3aHHBIX
BbIILIE yCJIOBUI. ECM U B 3TOM cilyyae OKa)KeTCsl, YTO OHU HE BBINIOJIHAIOTCS, JEJIAETCS BBIBOJ
0 HEOOXOJUMOCTH NPUHATHS AONOJHHUTENbHBIX OPraHU3allMOHHBIX WM TEXHUYECKUX Mep
3alIUThl peueBOi KOH(PHICHIIMATBHON HH(OPMAITHH.

PesynbTatsl crienuccne1oBaHUi OTPaXaroTCsl B MIPOTOKOJIE KOHTPOJIA 3aIIMIIEHHOCTH
peueBoii HHPOPMALIMU OT YTEUKU 3a CUET aKyCTORJIEKTPUYECKHX MpeoOpa3oBaHUM, KOTOPHIi
MOJKET BBIBOJUTHCS Ha SKpaH JUCILIEs UM 3alUChIBAThCS B (paiiil Ha )KECTKUM TUCK.

A =

Bo3mo:xknocTu kommiekca APK-J11TH

Ananus s¢¢pexruBHocTH npumeHenus: kommiekca APK-JI1TU s npoBenenus cre-
LUAJIbHBIX MCCICJOBAHUN U PELICHHUs PACCMOTPEHHBIX BBIIIE 337a4, I0Ka3bIBAET, YTO IO OT-
HOILICHUIO K IPYrOf MCIOJIb3yEeMOW KOHTPOJIBHO-U3MEPUTEIBHOM anmnaparype KOMILIEKC I10-
3BOJISIET YCTAHABIMBATh U3MEPUTEIBHYIO 30HY, COIIACOBAHHYIO C XapaKTEPUCTUKAMM HCCIIE-
JlyEMBIX CUTHAJIOB, YTO HE TOJIBKO PAaCHIMPAET BO3MOKHOCTH MCIIOJIB30BaHUS KOMIUIEKCA, HO
U CyIIECTBEHHBIM 00pa30M IMOBBIIIAET TOYHOCTH OMpEeNICHHs MoKa3aresei d3pPeKTUBHOCTH
CPEeACTB TEXHUYECKOM 3alUThl MH)OPMAIIH.



[TomMumo pemieHus 3a7ay CHENMCCIIEOBAHUI MO0 TEXHUYECKOH 3ammre HHPOpMaLuu
KOMIUIEKC MOXET OCYILECTBIIATD:
¢ KOHTpPOJb PAIHO’IEKTPOHHON OOCTAaHOBKM B pealbHOM MaclITabe BpeMeHH Ha 3allluIiae-

MBIX 00BEKTaX;
¢  KOHTPOJb 3P (HEKTUBHOCTH PaOOTHI CPEACTB 3AIUTHI;
¢ IpefoTBpalIaTh YTEUKy MHPOPMALUMH 33 CYET HECAHKIIMOHUPOBAHHOTO BKIIIOUECHUS U3ITY-
YAOIIUX CPECTB Ha 3allUIIAEMbIX 00bEKTaX.

Bricokasi CkOpocTh MepecTpoiiku KOMIUIEKCA B pekuMe maHopamHoro o63opa (120 -
150 MI'/c B 3aBUCMMOCTH OT MOJHOTHI OTOOpa)kaeMoil MH(OpMaIK U CBS3aHHOM C 3TUM
MOTEPSIMU BPEMEHM Ha MPOPUCOBKY) MO3BOJSET OOHAPYKHUBAThb HM3IYUYEHHs MEepearolinx
YCTPOMCTB, pabOTaIOMIKX B PeKUME OBICTPON ICEeBIOCTYYalHOM mepecTpoiiku padoueit yac-
TOTBI, @ TAK)KE M3JIyYEHUs CUCTEM, UCHOJb3YIOIIMX HAKOIUIEHHE MH(OpMALUU C MOCIeayI0-
1e KOPOTKOM Iepeadyell TaHHBIX B IIUPOKOH I0JIOCE, OCYIIECTBIATh KOHTPOJIb PAIUO03IIEK-
TPOHHOM 00CTaHOBKU U 3(hPEKTUBHOCTU pabOThI CPEACTB 3ALUTHI HHPOPMAIIMKM HA OXpaHsie-
MBIX 00BEKTaX IMyTeM CKOPOCTHOTO aHaJIM3a CIEKTPOB CUTHAJIOB B IIMPOKOM MOJIOCE YacTOT U
3alliCU CIIEKTPOB BHOBb OOHApY’KEHHBIX CHUTHAJIOB B 0a3y naHHBIX. KomIiuiekc mo3Boisier
OCYLIECTBJIATH MPOCIYIINBAHNE U 3allCh HA JKECTKUM AMCK pajuonepenad ¢ yrioBOH, aM-
TUTUTY IO, OJTHOTIONIOCHOM MOJYJIAIIMEH, a TAK)K€ CUTHAJIOB aMILUIUTYIHOU Tenerpadumu.

Hanuune B cocraBe KOMILIEKCA paclpeneeHHON aHTEHHOM CUCTEMBI (TpEX LIMPOKO-
nosiocHblx aHTeHH APK-A2M u onopHoil HapyxHol anTeHHb! APK-AS) mo3Bossier npoBo-
JIUTh HE TOJBKO BPEMEHHYIO, HO U IPOCTPAHCTBEHHYIO CEJEKLHUIO0 PaJHMOCUTHAJIOB U CEJIEK-
LMIO0 CUTHAJIOB MO ypoBHIO. Hannyne HU3KOYaCTOTHOTO TpakTa 0OpabOOTKU MO3BOJISIET MPO-
BOAMTH IIPOBEPKY CUTHAJIOB HA KOPPEJSLHIO C aKyCTUYECKMMHM TECTOBBIMM CHTHAJIaMH Ha
3alUIIaeMOM OO0BEKTE. DTO IMO3BOJISIET CBOEBPEMEHHO OIPEAENATh HECAHKIIMOHHPOBAHHOE
BKJIIOYEHHE TEXHUYECKHX CPEACTB Ha M3Iy4YeHHE, paJl0 U COTOBBIX TeJIE(POHOB B MECTE Ha-
XOXKIICHHSI OXPAaHAEMBIX 00BbEKTOB M OOHAPYKMUBATh PaJUMOMHUKPO(OHBI PA3ITUYHBIX BHIIOB, B
TOM YHCJIE CO CKpEMOJIMPOBAHUEM U MCIIOJB3YIOIINE CIOXHbBIE BUIBI MOAYJIALUH, OINpese-
JATh WX MECTOIOJIOKEHHE. B KoMIUIiekce pealin3oBaHa BO3MOXHOCTh MpEAOTBpAlllaTh He-
CaHKIIMOHMPOBAHHYIO YyTeUKy HMH(OpMAIMM C 3aIlMIIAeMOro oObeKTa MyTeM MOCTaHOBKU
MPULIETBHBIX TOMEX MPUEMHBIM YCTPOMCTBOM IepexBaTa HH(OPMaLIUU CIIEHUAIbHBIM yIpaB-
nsieMbiM niepenaTdukoM APK-CIIM, koTopblii MokeT (IO COTJIaCOBaHHIO) OBITH BKIIIOYEH B
KOMIUIEKT nocTtaBku uszacnus APK-J11TH.

B 6a30Bsr1it komriekt noctaBku u3aenuss APK-J11THU takke BXOIUT yCTPOWCTBO KOH-
Tposs moobx npoBoaHbIX ceteit APK-KIIC, koTopoe mo3BosisieT NpoBOIUTh KOHTPOJIb CETei
NIEPEMEHHOI0 TOKA, PaJAHOTPAHCIALMOHHBIX CETeH, TeNe(OHHBIX JIMHUM, CPEACTB MOKAPHOU
Y OXpPaHHOM CUTHAJW3allMU U T.II. HA HAJIMYUE NEPEJAaTYNKOB, OCYLIECTBIIAIOIINX CHIATHE aKy-
CTHYECKON MH(OPMaLUK Ha 3aILUIIIaeMOM OOBEKTE U Iepeiady €€ 110 IPOBOJAHBIM JIHHUSM.

[TopratuBubiii komiuiekc APK-JI1TU umeer cpaBHUTEIbHO HEOOJbIINE rabapuTHI,
BeC. MOKeT UCIO0Ib30BaThC KaK B CTALIMOHAPHOM, TAK U B IIOJBHKHOM BapHUaHTE B KAYECTBE
HOCHMOTI'O MJIM BO3UMOI'O CPEJCTBA U MOCTABIATHCSA B Pa3HOM KOMIUIEKTAllMM B COOTBETCTBUU
C peabHBIMU 3a7ja4aMU 3aKa34MKOB.

BoIBoabI

1. Ilpumenenue komiuiekca APK-J{1TU ans pemenus 3anau cuenucciaeOBaHuN MO OLEHKE
3alIUIIEHHOCTH TEXHUYECKHX CPEICTB M CUCTEM OOpaOOTKH, XpaHEHUS U IepeAayd MH-
¢dopmanuu 1Mo3BoJIIET aBTOMATU3UPOBATh MPOLECC MOUCKAa MH()OPMATHUBHBIX CUTHAJIOB, C
BBICOKOM TOYHOCTBIO MPOU3BOJINTH OLIEHKY UX NapAMETPOB B IIMPOKOM JAHANAa30HE YaCTOT
or 300 I'n mo 12 I'T'w.



2. Komruiekc mo3BoJsieT MPOBOIUTH ONEPATHBHYIO OLIEHKY Pajno00CTaHOBKH U A(PPEKTHB-
HO BBISABJISTH KaHajbl YTEUYKH HH(GOpMaluu, OOYCIOBICHHBIE aKyCTOIEKTPHUUECKUMU
npeoOpa3oBaHUSIMU U BO3HMKAIOIIME 3a CYET HABOJAOK MH()OPMATHUBHBIX CUTHAIOB Ha
BCIIOMOTaTeNbHbIE TEXHUYECKHUE CPEJICTBA, CHCTEMBI, U UX KOMMYHHUKAIUH.

3. ABromMaru3zaiys OOHapyXeHHs, pacyeTa MmapaMeTpOB CUTHAJIOB, 30H UX PAaCIPOCTPAHEHHUS
M BBICOKOE KauyeCTBO M3rOTOBJICHUs ammapaTyphl nenaeT komrmuiekc APK-J[1THU sddexk-
TUBHBIM CPEACTBOM ]IS OLIEHKHA MH(POPMALMOHHON 3alIUIEHHOCTH 00BEKTOB.

CHMcoK HCIOJIb30BAHHBIX coxcpamelmﬁ

TCOIIN - TEXHUUYECKOE CPeACTBO 00pabOTKU U nepeaaun nHpopMaluu;
BTCC - BCIIOMOTaTeIbHbIE TEXHUYECKUE CPEACTBA U CUCTEMBI
9BM - 3JICKTPOHHO-BBIYUCIIUTEIbHAS MAIIVHA;
IIOMHNH - TOOOYHBIE 3JIEKTPOMArHUTHBIEC U3TYUYECHUS U HABOJIKHU;
K3 - KOHTpOJIMpyEeMas 30Ha.
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APK-A1TH

MHOTOdYHKLMOHANbHbIA NOPTATHBHBIA KOMMNEKC
PAAJMOMOHHUTOPHHTA H BbIABAEHWA KAHAMNOB YTEYKH HHPOPMALIUH

HA3I|A‘|EIIHE lMpoBeaeHne crneumanbHbIX UCCIEA0BaHUA TEXHUYECKNX
CpeACTB Ha CBEPXHOPMATUBHbIE MOBOYHbIE SMIEKTPOMArHUTHLIE U3ITYyYEHNs U
HaBogku (MOMUNH), paANOMOHUTOPUHT, MOUCK TEXHUYECKNX KaHAmNoB YTEYKU
nHpopMaLmm, TEXHUYECKUI aHanu3, cneumanbHble YHKLUN.

AHNNOM W MEAAMDL «TAPAHTUA KAYEGTBA H BE3ONMACHOCGTH» NOBEAUTENA KOHKYPCGA «HALMOHANbHAA BE3OMNACHOCTb»
MEAAND | CTENEHH HA MEXXAYHAPOAHOM OPYME "TEXHOMOIMH BE3ONACHOGTH 2002"

“...m3rotoBaettbii 3A0 "UPKOC™ B cootBeTCTBUM € e AnanasoH0.01...12000 MI'y

LICKA46434%9.057.TY, ABAsieTcA TexHUHECKUM CPeACTBOM

e ckopocTb 140 Mlu/c npn AUCKPETHOCTM OTcYeTa
yacTtoTbl 3KIL,

KOHTPOAA IQPEKTUBHOCTU 3ALUTLI MHPOPMALUN B AUATIA30He o 4yBCTBUTENBLHOCTL 1 MKB

ot 0.3 Ky a0 12 My u cootsetctayet TOCT P-50752-95"
(ceptugpurat Toctexkomucenn PP No 506 ot 28.09.01)

OVNHaMMYECKUIA Anana3oH B LUMPOKOMNONIOCHOM TpaKTe
He meHee 7006

cenmmuuunonannbm komnnexc APK-I1TH pewuaer cneayiowue 3agaum:

OLleHKa 3aLLMLLEHHOCTM OCHOBHbLIX TEXHWYECKUX CPeacTB M CUCTEM, NpedHa3HayeHHbIX Ans obpaboTku, XpaHeHus u
nepeaaydv no NMMHUSAM CBA3W KOHpUAEHUMansLHoA nHpopmaLumu;

oLleHKa 3aLLMLLIEHHOCTM KoHuaeHumansHon nipopmaumm, obpabatbiBaeMon OCHOBHbLIMY TEXHUYECKMMU cpeacTBamu 1
cucTeMaMu, OT yTEeYKM 3a CHET HAaBOAOK Ha BCTIOMOraTerbHble TEXHUYECKMe CpeacTBa, CUCTEMbI M X KOMMYHUKaLnW;
OLeHKa 3allMLLEeHHOCTM peyvyeBON KOoHbMAeHUManbHOM MWHPOpMaLMM OT YTeYKM 3a CYHeT aKyCTOINEKTPUYECKMX
npeobpa3oBaHMM BO BCMOMOraTeflbHbIX TEXHUYECKNX CPEACTBaX U cucTemax;

KOHTPOSb B pearibHOM MacluTabe BpeMeHU paanoarekTpoHHOM 06CTaHOBKM B paioHe 3almiaeMbiXx 06 bEKTOB BOEHHOIO
W rOCyOapCTBEHHOrO HasHayeHus B npedenax KOHTPOMMPYEMOW 30Hbl, BbISBIEHWE pPas3fMYHOro poda HapyLueHWn,
CBS3aHHbIX C HECAHKLMOHVPOBAHHbBIM BKITIOYEHEM U3Ny4aloLWmUX CPeacTB, HAaXOAALWMXCA Ha TepPUTOpUM 3aLlmLLaemMbIxX
0BGBEKTOB U KOHTPOIb 3 (PEKTUBHOCTM paboTbl CPeACTB 3anThl.

B(IBMO}I{IIBGTI: bE3 AMNAPATHLIX AOPABOTOK:

MOWCK TEXHUYECKNX KaHamNoB yTeukn nhhopmaumm (nakeT cneymaTtobecnedeHna CMO-OXN);

BbIMOSTHEHME 3a4a4 pagnMoMOoHUTOpuHra (nakeT cneumatobecneyeHna CMO-T1A);

3anncb LUMGPOBLIX PagMOCUTHANOB Ha XECTKUA AWNCK U NpoBefeHne TexHu4eckoro aHanmaa (annapatypa APK-CTA n
naket CMO-CTA);

ncnorib3oBaHWe B COCTaBe MHOrOKaHarnbHoro yMpexaeHyeckoro komnrekca APK-O3T;

e pelleHune psga cneumanbHbix 3agad ans cyovektos OPOnTCHPO;

HakornneHne 1 BeaeHne 6asbl AaHHbIX MO UCTO4HMKAM, pa60Ta B CETU;

COCTAB

T . ¢ BbiHocHo koHBepTOop APK-KHB2 ¢ aHTEHHOA cucTemon
BA30BbIi KOMMAEKT: Buiwocrol

L4
L4
L4

*
L4

LeHTpanbHbIn moaynb APK-I1TW B kelice; ¢ MHorokaHanbHbIn nHankatop CBY nanyyvennin APK-OBI1
LUMpOKOMNonocHas nameputensHas aHtenHa APK-A7U; CaHTEHHON cucTeMorHa gnanasoH  6...121Tw;
LumpokonorocHasi aHTeHHa APK-A2M (komnnekT u3 Tpex ¢ AnnapaTypa APK-CTA TexHnyeckoro aHanmsa;

aHTEHH); ¢ AHTeHHbIN kommyTaTOp (Ha 12 BXo4oB) 1 6rokun Ans
LUMpoKononocHag HapyxHas aHTeHHa  APK-A5; obecneyeHnst KOHTPOIS HECKOMbKMX MOMELLEHUI;

naket nporpamm CMO-OXW;

IBM coBmecTumas NoBM. Tﬂ"b““ Allll BVlibeI{'l'(lB 0"" n |'ﬂ|| Pq’

nﬂnﬂn““TEnbﬂoi 050PVAGBAHHE ¢+ [eneHraTopHble aHTEHHbIE CUCTEMBI AN Pa3MeLLEHUS:

L4
L4
L4

BonbLuas HOMEeHKNaTypa LIMPOKONOMOCHBLIX aHTEHH e HaKpble asToMobuns;
KoHeepTtop APK-KHBO Ha ananasoH 0.01...20 M e HaMayTe BbICOTON A0 4 M.
KonBepTtop APK-KHB1 c aHTeHHOM Ha AnanasoH 2...6 M wu;



PAJJUOIIPUEMHBIE TPAKTbBI KOMIUVIEKCOB ABTOMATHU3UPOBAHHOI'O
PAJJMOKOHTPOJIA - OCOBEHHOCTHU, PELIEHUA U IEPCIHEKTUBBI.

AIIIMXMUWH Anekcanap Biagumuposuy
CEPI'EEB Buxrop bopucosuu
CEPTMEHKO Anexcannp PoctucnaBoBud.

OneIT SKCIUTyaTanus MOPOTPaMMHO-aNMNapaTHBIX KOMIUIEKCOB TIEPBOTO M BTOPOTO
MOKOJIeHUsI (Ha OCHOBE J0paOOTaHHBIX HMIIOPTHBIX PAaJUONPUEMHBIX YCTPOWMCTB U OJiOKa
CHEKTPaJIbHOTO aHalln3a) IMOKa3ajdl MPaBWJIBHOCTb BBIOPAHHBIX IPOTrPaAMMHO-AMMapaTHBIX
peuienuii /1/, HO pu 3TOM ObUTH BHISBJICHBI CIEAYIONIUE OTPAHUYCHHS:
¢ HEpPaBHOMEPHOCTh KOI(PPUIMCHTA YCHICHUS U COOCTBEHHBIX IIYMOB IO YaCTOTHOMY
JMana3oHy, YTO YCIOXKHSET MpOLENypy M CHH)KAET TOYHOCTh M3MEPEHUH NapaMeTpoB
CUTHAJIOB;

¢ HU3KMI JUHAMHAYECKHMM JUana3oH B IIMPOKOIOJIOCHOM TPAKTE, PE3KO OrPaHUYMBAIOLIHAN
BO3MOYKHOCTH MCIIOJIb30BaHUS B TOPOIaX U MPOMBIIIUICHHBIX IIEHTPAX;

¢ HEBO3MOXHOCTh onTHUMallbHOro ynpasiieHus PIIY B coctaBe xomiuiekca, nmpuBosmias K
CHIDKEHHIO OBICTPO/ICHCTBHS;

¢ HU3Kas CKOPOCTb MEPECTPOIKH, HE MO3BONIMBILAs IpeoAoaeTh pydex 50 MI'n/cek;

¢ HENpHUCrnocoOJIeHHOCTh i paboThl B CUCTEMaX paJAMOTEXHUYECKOTO0 KOHTPOJI,
TPEOYIOIIMX IITUPOKOITOI0CHOTO Bhixona I1Y;

¢ 0OJBIIOE YHCIIO MOPAXKEHHBIX YaCTOT, OMagaronux B nomocy I14;

¢ OTCYTCTBHE BO3MOXKHOCTH KOT'€PEHTHOTro InpuemMa c¢ Heckoibkux PITY Ge3 cymiecTBeHHOM
MOAU(UKAIIUU TTOCTISTHUX.

¢ TpoOJIeMBI DIEKTPOMArHUTHOM coBMecTUMOCTH PITY u apyrux GJ10KOB KOMILIEKCOB;

¢ KOHCTpyKTHBHBIE ocoOenHoctn PIIY, mnpenarcrByromme WX HCHOIb30BAHUIO B
KOMIUICKCaX C TIOBBIIICHHBIMA TPEOOBAaHUSAMHU K MEXAaHMYECKUM W KIUMATHUYECKUM
YCJIOBHSIM 3KCILTyaTaliu.
OCHOBOI1 BceX COBPEMEHHBIX CHCTEM KOHTPOJS paanod(dupa sBISAIOTCS aHAJIOTOBO-
nudposeie  paguonpueMubie  yctporictBa  (LIPITY). VYuuTeiBas BblenepevrciIeHHbIE
OTPaHUYEHUS U COBPEMEHHBIC TEH/CHIIMU PA3BUTHS CHCTEM PaJMOKOHTPOJISA, OBLIO CO3/1aHO
LIPITY coGcTBenHo# pa3zpaboTku. OCHOBHBIC TPEOOBAHMS CBOJAMINCH K CIICTYIONTAM:
¢ pabouwmii auanaszon yactoT 20 — 2 000 MI'1 ¢ BO3MOKHOCTBIO pacIIMpeHHsl A0 JTuana3oHa
0.01 - 6 000 MI',

¢ BO3MOXXHOCTbH UCTIOJIB30BaHMSI B MHOTOKaHAJIbHBIX KOT€PEHTHBIX CUCTEMAaxX MpHeMa;

¢ MHAMHUYECKUH [Mana3oH B IIMPOKOIOJOCHOM TPAaKTE MO MHTEPMOIYJIALMU BTOPOrO U
TpeThero nopsiaka - ne menee 70 nb;

¢ JUTUTEIBHOCTh MEPECTPOUKHU C OJTHOM YacTOTHI Ha JIpyrylo He Oosee 15 Mc, mpu TOUHOCTH
YCTaHOBKHM 4acTOThI He Xy>ke 500 I';

¢ monoca nudposoit 06padoTku He MeHee 2 MI'IT ¢ BO3MOXKHOCTBIO TIOCHIEyIomEero (pu
MOJICpHH3AINH ) HApaIlUBaHUS;

¢ TOBBINICHHBIC TPEOOBAHUS K MEXaHUYECKUM U KIMMATHUYECKUM YCIOBHSIM DKCIUTyaTaIlH,
MO3BOJISIIOIINE UCIIOIB30BATh Ha JIIOOBIX TPAHCIOPTHBIX CPEACTBAX;

¢ CHIXEHHE NMOTPeOIsIeMON MOILITHOCTH;

¢ crpykrypa ympasienus LPIIY nomxHa OBITH OpHEHTHpPOBaHA Ha JOCTHKEHHE
MaKCHMAaJbHOTO OBICTPOJICHCTBUS MPU CO3aHUU TAHOPAMBbI PAOOTAIOIIMX CTAHIIUN.

¢ HaJM4ue CPEJCTB CaMOJUarHOCTHKH.



B pe3synprare mNpOEKTUPOBAHMS C YYETOM BBIIIEU3JIOKEHHBIX 3aMEYaHUU U
TpeboBaHuil OBIJIO CO3/1aHO OJHOKaHANIbHOE MpueMHoe ycrpoiictBo APK-IITI.

Ero ¢ynkunonanpHas cxema mpuBeneHa Ha puc. 1. JIByxkaHanpHas Moau(UKaIMs
npuemHoro  ycrpoiictBa  APK-IIT2  peanusyercss  no0aBieHHEM  WACHTUYHOTO
pamuonpuemuoro tpakra. APK-I[T1 n APK-IIT2 noctpoens! no cxeme cynepreTepoInHHOIO
NpPUEMHUKAa C MHOTOKpaTHbIM mpeoOpa3oBaHMEeM wvacToT. Huke mMpHUBEIEHBI OCHOBHBIC
TEXHUYECKUE XapaKTePUCTHKH, KOTOPHIM OBLIO YAENEHO MaKCUMyM BHHUMAaHHsS THpuU
IIPOCKTUPOBAHUU IIPUEMHOI0 YCTPOUCTBA.
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Puc. 1. ®ynkuuonansHas cxema [IPITY APK-IIT1

baok npecenexkunu.

Bonbmioit pazdpoc B M3iIydaeMbIX CTaHIMSMHU MOIIMHOCTSAX IO JMAana3oHy TpedyeT
BbICOKOA((dekTuBHON (unbTpauuu no Bxoay PIIY. Mcnonb3oBanue ¢GuibTpoB MOJIOCOBOM
CelleKUMN C (UKCUPOBAHHBIMU TI0JIOCAMU MPONMYCKaHUs 3(P(PEKTUBHO TOJIBKO B Ciydae
ONTHUMAJIbHOrO pa30ueHus paboyero Auama3oHa Ha IMOJIOCHI, YYUTHIBAIOLIETO CTPYKTYpPY
CUTHAJIOB MO JMana3oHy. BBUIy TOro, 4To OCHOBHOH 00JIaCThIO MPUMEHEHHUSI CO3/1aBa€MOT0
HPITY nomxHO OBITH MCIOJIB30BAHKE B 33a/1adax PaJMOMOHHUTOPHHTA B IIMPOKOM JHANIa30HE
4acToT, OblJIa OTBEPrHYTa BO3MOKHOCTh allpHOPHOI0O Y4eTa 4acTOTHOro IuiaHa. i penieHus
3amaun  ¢unsTpanuu 1mo Bxomy PIIY pemieno ObUIO HWCTONB30BaTh IEpecTpaniBaeMbIe
¢unbTphl. B pe3ynbTare Obl1a peain3oBaHa CTPYKTYpa, OKa3aHHAs Ha puC 2.

brnox mnpecenekuuu  COAEPKHUT AECIATh IUANA30HHBIX KOMMYTHPYEMbIX (UIBTPOB
(mepextoyaeMbIX aHAIOTOBBIMH KOMMYTaTopaMu 2 U 3) 1jsl MHTEpBaJOB pabO4MX YacToT :
20-35, 35-60, 60-100, 100-170, 170-240, 240-333, 333-465, 465-700, 700-1012, 1012-2020
MTI'u. Cpennuit kK03hGUIMEHT NEPEKPHITUS 110 YacTOTe AMana3oHOB paBeH 1,58. B mpenemax
nUana3oHa Kaxabli (UIbTp MepecTpaMBaercs, MPUYEM CpEIHssl 4YacToTa IOJIOCHI
MpOMyCKaHus (UIbTPAa COOTBETCTBYET yacToTe mpuema. B nuamasone vactor 20-1012 MI'n
MPUMEHEHBI MOJI0COBBIE (PUIBTPHL, a B Auana3zone 1012-2020 MI' - GunabTp BepXHUX 4acTOT
C peryaupyeMoil (COOTBETCTBEHHO 4YacTOTE MpHeMa) 4acToToi cpe3a. M30upaTenbHOCTH B
nmuanazone 20-1012 MI'n xapaktepusyeTcs CileIyoIMMHI 3HaYeHUSAMHU: 110J10ca POy CKaHUs
Ha ypoBHe -3 1b coctasiser okono 10% oT 4acToTel HaCTPOMKH, a rosioca Ha ypoBHe -70 nb
50-150 % . Ha puc.3 npuBeaeHbl pe3yabTaThl U3MEPEHUN XapPaKTEPUCTHK HANA30HHBIX
(GWIBTPOB MpPECENEKTOpa, CHATbIE INPU HCIBITAHUSAX CEPUMHOro obpasla Ha YacToTax
Hactpoiiku F=20, 36, 61, 101, 171, 241, 334, 466, 701, 1015, 2000 MI1.
VYnpaBiaeHue KOMMyTaTopaMu U (QUIBTPaMU 00ECleYMBAETCS CIELHUATbHBIM KOHTPOJIEPOM
IIpecesiekTopa I0Ci€ MpOLENypbl HWHAMBUIYaJIbHOTO IPOrPaMMUPOBAHMS IOCTOSIHHOM
3allOMUHAIONIEH  MaMATH  IpoLeccopa  3HAYCHMAMM  yIPABIIOIUX  HANPSHKCHHH,
o0ecreynBaIUX  TOYHYIO HAacTpoiKy ¢uiabTpoB B 16 TOUkax KakJOro YacTOTHOTO
nuanazoHa. B paGouem pexuMme, HampspKeHMsl, MOJaBacMble Ha BapHKambl (QUIBTPOB C
BbIX0/10B O11oka L{AIl, onpenenstoTcs METOIOM TUHEHHOW WHTEPIIONISIIUYA BETUYHUH B3SATHIX U3
MaccuBa YNpaBJIAOLIMX HanpspkeHuil. MHAekchl, 1m0 KOTOPHIM IPOU3BOAUTCS BBIOOPKA
YOPAaBIAOLIMX 3HAYEHWH, pPAacCUMTHIBAIOTCA IO 4YacTOT€ HACTPOMKM IPUEMHHUKA.
AHaJIOrMYHBIN MOAXO0J MOATOTOBKHU U MCIIOIb30BAaHUS MAaCCUBOB YIIPABIIAIOIINX HANPSHKCHAN
NpUMEHEeH /s BblpaBHUBaHMA Kod(p¢duuumenra nepenaun LPIIY B pabouem nuamaszone
gacToT (MakcuMajgbHOEe OTKJIOHeHHe He Oosee 3 nb). Ilpomemypa mnporpamMmmupoBaHUs
KOHTpOJJIEpa IpPEeceleKTopa aBTOMATHU3MpOBaHA: HCIOJIB3YIOTCS CHELUAIN3UPOBAHHbIE
QITOPUTMBI, TPOTPAaMMHOE U ammapaTHoe oOecnedyeHue, pa3paboTaH TpaduuecKuit
uHTepdeiic, BKIOYaOUMi B ce0sf cpeicTBa BH3YyalIM3allMd IPOLIECCOB HACTPOMKU H
HHTEPIIOJISLNHN.
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Puc. 3. YacToTHBIE XapaKTEPUCTUKU AUANA30HHBIX QHIBTPOB MPECEIeKTOpa



BJiok rerepoauHoB.
CrnenyromuM 10 BaKHOCTU U BIMSIHUIO HAa XapaKTepUCTHKHU pa3padarbiBaemoro L[PITY
KOMIIOHEHTOM SBJIsUICS 050K TereponuHOoB. K HeMy ObuUIM TpeabsBICHBI CIEIYIOLINE
TpeOOBaHMUS:
¢ YCTaHOBKAa Ha 4acTOTy C TOYHOCTBIO He Xyke 500 I'iy 3a uMHTEepBan BpeMEHHU paBHbIN 15
MC;

¢ ypoBeHb (ha30BBIX IIYMOB JIOJDKEH OOECIeYrBaTh pa3pelieHrne CTaHLUH IpU UX pazHoce
Ha 10 kI'11;

¢ BO3MOXHOCTb CHHXPOHM3ALMK OT BHEIIHETO OIIOPHOIO T'€HEpaTopa;

¢ PACUIMPEHHBIN TeMIepaTypHbIH peKuM paboThl;

¢ BO3MOXHOCTb MHOTOKaHaJIbHOW OyQepu3alyy BBIXOAOB Ul MOCTPOEHUS KOI'€PEHTHBIX
CUCTEM IIpUeMa;

¢ T[IOBBIIIEHHOE KAayeCTBO 3KPAHHWPOBKU I€HEPATOPOB, Il 0OECIeueHUs] HU3KOTO YPOBHS
COOCTBEHHBIX H3IyYeHHH B 3up.

B xone mpoekTupoBaHMs YJaJOCh YCIEUIHO PEIINTh BBIIICIIEPEUNCICHHBIE — 3aJauu.
Bce rereponuHel TIOHEpA BBHINOJHEHBI HA OCHOBE CHUHTE3aTOPOB 4acTOThl. EnuHas onopHas
yacrota 12.8 Ml mnocrymaer Ha OJOK CHHTE3aTOPOB OT TEPMOKOMIIEHCHPOBAHHOIO
3aJalolllero reHepaTopa C KBapleBod crabunm3auueit wactorsl. Ilepectpoiika LPITY ¢
marom 10 kI’ mpousBoauTCs MyTeM MepecTpoilku 1-ro rerepoanHa, TOYHAs HACTpPOilKa C
maroM 500 I'm - mepectpoiikoit 3-ro rereponuna. K ocobeHHocTsM mocTpoeHHs OJ0Ka
cunte3aTopoB APK-IIT1 nu APK-L[T2 crnenyer oTHECTH yCTpaHEHUE IPOHUKHOBEHUS B TPAKT
ITY noGoyHBIX CIEKTPaJIbHBIX COCTABJISIOIINX, ONPEAEIIEMbIX Pa3INYHBIMU KOMOMHAIIUSAMU
rapMOHHK I'€T€POJIMHOB. DTO JOCTUTAETCs IyTEM OJHOBPEMEHHOI'O CABHUIa 4acToT 1-ro u 2-ro
reTepoAMHOB Ha (PUKCUPOBAHHYIO BEJIMYHHY.

Jlpyroii 0COOEHHOCTBIO SIBISETCS BO3MOXKHOCTH KOPPEKIIMH YacTOTHl BCTPOSHHOTO
ornopHoro reHepatopa. HecTaOWiabHOCTh 4YacTOThl BCTPOEHHOI'O TIeHepaTopa B JAMalla30He
temmeparyp ot 0°C go +50°C.cocraBmsier 3%1009, [Ipenycmotpena nporpaMMHasi KOPPEKIUs



YacCTOTHl OINOPHOTO I'€HEPATOPa MO ITAJTOHHOMY CUTHAIIY HA BXOJI€ U KOPPEKLIHS YaCTOThI IIPU
JKCIUIyaTallud B paCLUIMPEHHOM Juarnas3oHe Temieparyp. [IpenycmMorpeHo NoakiroueHue
BHemHero rexeparopa 10 MI'm wnm 12.8 MI'm c Oosblieil cTaOMIBHOCTBIO HOMMHAJA
4aCTOThl HETIOCPEICTBEHHO K aHAJIOroBoMy TpakTy. [lepekitoueHne "BHEIIHUI/aBTOHOMHBII"
OCYIIECTBIIAETCS MPOrPAMMHO YCTAHOBKOW COOTBETCTBYIOIICH OMITUU.

OnHuM 13  (PAKTOPOB, OMNPEACISAIONIMM Pa3pEIIAOIIYI0 CIOCOOHOCTh IMPHEMHOTO
yCTpoiicTBa, sBIseTCsl (Da30BbI LIYM T'€TEPOJUHOB TIOHEpa, KOTOPBIA ONperensercs Kak
OTHOLIEHUE MOILHOCTU IIyMa K II0J0CE, B KOTOpPOM OH u3Mepsercsa. Jud mnoiyd4eHus
OJIHO3HAYHOM OLIEHKHM MCHOJB3YETCS OTHOIICHHE MOIIHOCTM IIyMa K MOIIHOCTH CHUTrHaja
Hecyuiel (B aeuumbenax), JeJICHHOE Ha IIMPUHY MOJOCH B repuax. Ecim s u3mepeHuit
npumensiercs BII®, To B kauecTBe MIMPHUHBI MOJOCHI UCIIOJIB3YETCS MIMPUHA OAHOro OMHA (B
repuax), yMHO)KeHHasi Ha Ko3((UIHMEeHT, ompeenseMblii MmapaMeTpaMyd BECOBOH OKOHHOM
¢ynkuuu. Kpupas, nokaspiBaromiasi BeIWYMHY (Da30BBIX IIYMOB B 3aBUCHUMOCTH OT
paccTpOMKM OT LEHTPAJbHOW YacTOThl CHUTHAA, XapaKTEpU3yeT KadyeCTBO TI'eTEPOAMHOB
MPUEMHOTO YCTPOMCTBA. YpOBeHBb (ha30BBIX IIYMOB B OCHOBHOM OOYCJIOBJICH ITyMamH 1-TO
reTepO/IMHA, KOTOpBIE BO3pAcCTalOT C YBEJIMYEHHUEM €ro 4YacToThl. BBHIy TOro, 4TO
MEPEKPHITUE IO JMala3oHy oOOecneuynBaeTCs COBMECTHOW paboToil BceX TeTepOoIHHOB,
pacnpezesieHue IIyMOB IO JMAaNa3oHy HAacTPOEK HE MOHOTOHHO W 3aBUCUT OT YacTOTHI
HACTPOMKHU. 3aBHCHUMOCTb CHEKTPAJbHOW IUJIOTHOCTH (a30BOro IIymMa OT BEJIUYHMHBI

N, dBc/Hz
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Puc.4. Cnektporpamma ¢a3zoBoro mryma UCIbITaTeILHOTO CUTHANA Ha BhIxoje [1U3
npu HacTporike Ha 460 MI'i1

Tpakr ITH

NzbupatensHocTh PIIY ompenensiercs XapakTepHUCTUKAMHU HCHOJIb3YEMbIX (HIBTPOB
[TY. TTosToMy npu MPOEKTUPOBAHWN aHAJIOTOBOM YacTH NU(PPOBOTO TIOHEPA MHOTO BHUMAHUS
ObLIO yneneHo kKadecTBy ¢uibTpanuu B TpakTtax [IY. OcHOBHBIE XapaKTepUCTUKU (QUIHTPOB
npuBeaeHbl B Tabnuue 1. [IpumeHenne (GUIBTPOB C TaKMMHM CBONCTBAMH TapaHTHUPYET
MOJIaBJICHUE 3€pPKaJbHBIX M TMOOOYHBIX KAHAJIOB, BO3HHUKAIOUIMX B pPE3yJbTaTe MEPEHOCOB
CIEKTpOB Ha BenuunHy He MeHee 70 nb. TunwuHbIM 3HAYEHHEM MOJABICHUS SIBIIAETCS
BennunHa —80 1b.



Tao0mmma 1
41 141 142 143 144
302 MI' 712 MI't 45 MI'g 10.7 MI'xg 1.6MI't

HepaBromepHO
ctb AUX B He 6onee 0.5 He 6onee +0.5 | He 6onee £0.5 | He 6omee £0.5 | He Gomnee +0.5
moJioce
POy CKaHUs,
nb
Tlomoca
MPOIYCKaHUs 17 MI' 24 MI'n 6 MI'g 3.2 MI'g 2 MI'n
Ha ypoBHe —I
b, MI'nt
ITonoca
TIPOITYCKaHUS 60 MI'1g 90 MI'ig 20 MI'g 6.4 MI'g 3.2 MI'g
Ha ypoBHe —70
nb, MI'ng

biok ananmoro-mudposoit 06padboTku
[IpoexTupoBanue 1udppoBoro TpakTa 6a3UPOBAIOCH HA CIEAYIOMINUX TPeOOBAHUSAX:
¢ JMHAMHUYECKUH JMana3oH M0 MHTEPMOAYJSALUHU 2-TO M 3-T0 MOpsAIKa JOJDKEH OBITh HE
xyxe 75 nb;
¢ YpOBEHb COOCTBEHHBIX IIYMOB JOJDKEH ObITh He Xyxke MHUHyC 80 nb OTHOCHTEIBbHO
MaKCHMaJIbHOTO YPOBHS HECYIIEH;
¢ Tmosioca o0pabotku 2 MI'1t u Gortee;
¢ BO3MOKHOCTbH ONEPAaTHBHON CMEHBI IPOrPaMMHOT0 00ecIieueHHs B Ipolieccope HuQpoBoit
obpabotku curnainos (L{OC);
¢ TOBBbIIIEHHBIE TpeOoBaHUs K SKpaHupoBke Onoka IJOC u ero BBIXOAHBIX LEMEH,
MO3BOJIAIOMINX PAa3MeEIaTh OJIOK B OJJHOM KOPITyCe C aHAJOT'OBOM YacThIo;
¢ MaKCHMH3alus COOTHOIICHHUS CTOMMOCTH/(YHKIIMOHAILHBIE BO3MO)KHOCTH.
Heo6xonumo ormetuts, uro napametpsl Tpakra [1H4, ALl u HOC xecTko cBsi3aHbI
MeXTy c000#, TOATOMY TIEPEUNCIICHHBIC OJIOKU U aJTOPUTMbI 00pPaOOTKH MTPOSKTUPOBAIUCH C
NO3UIMK eauHoro mnoxaxona. Hampumep, BbIOpaHHOE OTHOLIEHHE BXOJHOM YacTOTHI K



4acTOTE IWCKPETH3alMM PaBHOE Y4 MO3BOJIMJIO HMCIOJIB30BaTh AJITOPUTMBI, COKpALIAOIINe
YHCIIO BBIYUCIIUTENBHBIX ONEpaldii MpU MOJyYeHUH KOMIUIEKCHON ormbaromei 1mudpoBoro
cur"Hana. Onepanuu, CBs3aHHbIE C MepeHOCcOoM criekTpa ¢ yactoTel [TU3=10.7 MI'11 na [144 u

HeO6XOI[I/IMLIe ornepannuun (I)I/IJ'ILTpaI_[I/II/I, IOKa3aHbI HA pUC 5.

3epkanbHble KaHanbl AUCKPETU3UPOBaHHOrO curdana (6es dunstpayum)
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/ Paboyana nonoca

64

F, My

2 MepexogHas nonoca BY

[NepexogHas nonoca HY

Puc. 5 Onepatuu, CBsI3aHHBIE ¢ IEPEHOCOM CIIEKTpPa

OcCHOBHBIE XapaKTEPUCTUKU OJIOKa aHAIOTOBO-IIU(PPOBON 00pabOTKM MPUBEICHBI B

Tadymue 2.
Tabmnuma 2
XapakTepucTHKA 3HaveHne

LleHTpanpHas yacToTa curtajga nogasaemoro Ha AL 1.6 MI'y
Paspsgrocts AT 12 6ur
CymMa moOOYHBIX CIIEKTPATBHBIX COCTABIISIONINX -80 nb.

AIIII npu MakCUMaJIbHOM CHUTHaJIe Ha 4acToTe 2.6

MI'g

YacroTa IMCKpeTHU3auuu 6.4 MI'y

[Momoca mporryckaHus TOJIOCOBOTO QHUIBTPaA HA BXOJE 2 MI'u

ATIIT

ITonaBiieHue 3epKanbHBIX COCTABJIAIOIINX, 75 nb

BO3HHUKAIOMIMX ITPH AUCKPETH3ALNHU

HepaBHOMEpPHOCTD B 110JIOCE NIPOINYCKaHUs 1 nb

16 TBIC OTCUETOB

MaxkcumanbpHas BEIOOpKa
TunuyHast BEIOOpKA IJIsl BBIYUCICHHS CIICKTPa

4096 otcueToB

O0paboTka cHUrHana MpH CIEeKTPaIbHOM aHAIIU3e:

1) YMHOXeHHe Ha BECOBYI0 OKOHHYIO (YHKIIHIO

Kaiizepa beccens a=3.4;
2) dyskumoHampHOe  mpeobOpasoBanune 4096
OTCUETOB B 2048, SKBUBAJICHTHOE

MPOPEKUBAHUIO CIIEKTPa B YaCTOTHOM 00J1aCTH;
3) dynkumoHanbHOE MpeoOpa3oBaHUE BXOIHOM
MOCIEI0BATENbHOCTU B JBE (s

MAaKCHUMAJIBHOT'O HMCIIOJB30BaHUA KOMIIJICKCHOI'O




anroputMa bI1D);

4) Bwruucnenne komimiekcHoro BII® nwa 1024
oTcYera;

5) OObeavHEeHHE CHEKTPAJBbHBIX OTCUETOB JBYX
M10CJIeI0BATEIbHOCTEN B OJIHY;

6) BrruuciieHre MOIyJis M JIOTapu(pMHUPOBAHHUC;

7) JlonoiHUTENbHBIC BUIBI 00pabOTKH, TaKHUE KaK:
oOHapyKeHHE, BEIYUCICHHE Pa3HOCTH (a3

JIMCKpETHOCTh CIIEKTPaIbHBIX OTCUETOB 3.125 xI'n
OKBHUBaJICHTHAS IIyMOBasi 0JIOCA 6.5 kI'n
ITomHOE BpeMs BBIYMCIEHUS CIIEKTpa NPHU 4acTOTe 5.5Mmc

mukna [CIT 51.2 MI'g
OmnepatuBHas cMeHa IporpamMM IU(poBoit 00paboTkH | 3arpyska ImaMsATH IPOrpaMM HuppPOBOTO
CUTHAJIOB CUTHaJIbHOTO mporneccopa ¢ [IDBM
Obwmen ¢ [I9BM [TapannensHeli, 0 NOPTY HPHHTEPA C
HCIIOJIb30BAHUEM PEXUMOB TIOPTa:

EPP — cxopocts oomena 700 x6/cexk.
Bi-Di— 150 x6/c

SPP - 50 k6/c

Kanan 00paboTKH 3ByKOBOT'O CHTHAJIa EcTp, 16 OUTHBIN CTepeo KOJEK

OcHoBHOe mpumeHeHue npousBoauMbix L[PIIY — ucnonbp3oBaHue B MEPEHOCHBIX U
MOOMJIBHBIX OBICTPOPa3BOPAUMBACMBIX KOMIUIEKCAX aBTOMATHU3UPOBAHHOIO PAIHMOKOHTPOJIS.
OTO0 O0OCTOATENbCTBO HAJIOXKWIO psil TpeOOBaHWM, KOTOpble ObUIM y4YTEHBl IPU
npoekTupoBanuu. HekoTopslie ocoGeHHOCTH 0TOOpaskeHbI B TabuuIe 3.

Tabmmna 3
TpebGoBanus Pewenust
B03M0XXHOCTD IUTaHUS OT ABTOHOMHEBIX Bo3MoxHOCT MUTaHMS YCTPOHCTBA B Auana3one 9-33B. Oe3
aKKyMYJISITOPOB, a TaKkKe OOPTOBOH CeTH MePeKITIOYeHNUs. [JOCTUTHYTO 3a CUET MCIIOIB30BAHMUS

aBTOMOOMIIEH, OPOHETEXHUKH, BEPTOJICTOB M | MMITYJIbCHOTO OJIOKa BTOPUYHOTO 3JIEKTPOIUTAHUS
CaMOJICTOB
CHImXEHHE TIOTeph Ha CTa0MIN3AIII0 NwmnynscHbIit 6510k utaHmst. Pemrena 3amaua SMC
HanpspKeHUH COBMECTHMOCTH UMITYJILCHOTO OJIOKa U
BBICOKOUYBCTBHUTEJIbHBIX aHAIOTOBBIX LIEHEeH

Pabora B mmpokom nuanazone temnepatyp | lloanepskaHue TeMIepaTypHOro pexxuma o0eceynBaeT
IIPOrPaMMHO-AIIAPATHBINA KOHTPOJLIED, YIIPABIISIFOIIMH
BHYTPEHHUMH HarpeBaTeIbHBIMU IEMEHTaMH, BHEIITHUM
NPUHYAUTEIBHBIM 00JyBOM, HCIIOJIb3YEMBIM B COYETAHUH C
TEIUIOPaAUAaTOPAMHU YCTAaHOBIECHHBIMU Ha KOpIyce

Pabora B mmpokom nuanazone YCTOWYMBOCTH K BUOPALMOHHBIM Harpy3KaM B THana3oHe
MEXaHUYECKUX BO3ACUCTBUIM yacToT oT 10 1o 55 'l ammnutynoit nepememenus 0,15 mm;
B YIIaKOBKE /I TPAHCIIOPTUPOBAHKS BHOpPAIIMOHHBIC
Harpy3kH B 1uana3oHe yactot ot 10 go 55 I'u ammuurynoi
nepementenus 0,35 MM, yiapHble Harpy3KH ¢ TMKOBBIM
yckopeHnueM 10 g npu IIMTENbHOCTH yIapHOTI0 UMITyJibea 16
MC

PaccMoTpeHHble BbILIE NPUHLUIBI U PEIICHHS IO3BOJIMIM CO34ATh allapaTHoO-
MpOrpaMMHOE AP0, KOTOPOE TNPUMEHSETCSs B KOMIUIEKCaX paJUOMOHUTOPHHIAa U
nenedropanust APK-MKI1...APK-MK6, u xommuiekcax BBbISBICHHS KaHAJIOB YTEUYKU
nadopmanuu ogHokaHanbHBIX APK-JI1T u neyxkananeasix APK-J17 /1/.

Eme ogaum u3 nmpuMeHeHui pa3paboTaHHOTO ammapaTHO-MPOrPaMMHOIO siipa CTallo
UCIIOJIb30BaHue B ceptuduimpoBanHoM (B cucteme [occranmapra P®) usmepuresrHOM
npubope  APK-IITP. Cornacho TexHudeckuM ycioBusim  u3nenue  APK-J[1TP
IpeIHa3HaYeHO [UIsl MAHOPAMHOI'O CHEKTPAJbHOTO aHajln3a M KOHTPOJS pPaJuOCHUrHAJIOB
yacToTHOro nuamnasona ot 20 go 2020 MI'n B cocTtaBe KOMIUIEKCOB PaJMOMOHUTOPHUHIA U
BBISIBJICHHSI KaHAIOB yTeuknu HH(popMarun. BosmoxHocTs ncnons3oBanust LIPITY B kauectBe



W3MEpUTENIbHOTO MpHOOpa JOCTUTHYTa B MEPBYI ouepeab Ojarofaps aBTOMaTU3alUU
npoliecca peryIupoBOK aMILUTUTYAHO-4YaCTOTHBIX XapaKTePUCTUK (PUIBTPOB.

H3mepurenbHbie  BO3MOXKHOCTH — co3aaHHoro  LIPITY  Takke  moaTrBepkaeHBI
XapaKTepUCTUKAMHU MHOTO(YHKLHMOHAIBHOTO KOMIUIEKCA PAaJMOMOHUTOPHHIA U BBISABICHHS
kaHamoB  yteuku uHpopmauumun  APK-JI1TU, cepruduuupoBaHHOro B  CHCTEME
I'octexxkomuccun PO, n npenHazHaueHHOTO JUIsl 00CIIEIOBAaHUS PAIUOIEKTPOHHBIX CPECTB
Ha HaJIMYue MOOOYHBIX 3JIEKTPOMAarHUTHBIX U3iTydeHui U HaBoJok (II9MIH).

PalIPIOHpI/IeMHI)Ie TPAKTbI KOMIJIEKCOB 4-ro noxKoJeHus.

[locrosiHHO pacTymue TpeOboBaHMs K KOMIUIEKCAaM BBISBICHHSI KaHAJIOB YTEUKH
nH(poOpMalliK, PaJIUOMOHUTOPUHIA W TEJIEHIOBaHUSA, B COYETAaHWU C YCHEIIHO pPELICHHOU
npob6nemoit npousBojactBa PITY APK-LIT1, APK-LIT2 Tperbero mokosieHus 00yCIOBUIM
HeoOxoauMocTh pa3paboTku HoBoro mokoienuss LPIIY ¢ pacumpenHsiM  HabopoMm
(yHKIIMOHABHBIX BO3MOXKHOCTEH U 6osiee Beicokumu TTX. BriOpana crpaterus pa3paboTku,
OCHOBaHHasi Ha MOJIEpHHU3ALMU CYIIECTBYIOIIMX Yy3J0B M J100aBiieHUs HOBBIX. OCHOBHBIE
TpeGoBaHus, MpebsBieHHbIE K 0a30BoMy LIPITY HOBOro nokoneHus:
¢ Pabounii auanazon yactot 0.01 MI'm — 3 I'Ty ¢ Bo3MokHOCTBIO pactmpenus 10 8 (12)
I'Tn,

¢ Bpewms nepecTpoiiki CHHTE3aTOpOB He Ooiiee 5 Mc.

¢ Hanunune BcTpOEHHOTO «1M(POBOro AEMOIYIATOPa» AJSA AEMOAYJIALUN PAJUOCUTHAIOB U
TEXHUUYECKOT0 aHAJIN3a.

¢ PacmmpeHHbIe BO3MOXKXHOCTH TI0 IU(PPOBOI 00pabOTKEe CUTHAJIOB, 32 CUYET HCITOJIb30BAHUS
MHOTOIIPOLECCOPHBIX BBIYMCIUTENECH M YBEIMUYEHHsI CKOPOCTH OOMEHa C YIpPaBISIOIIEH
OBM.

¢ [lonoca mpomnyckaHusi paJuoNpUEMHOIO TpakTa U3MEpeHHas Ha BbIxoje nocienHeit 14
noJDKHAa ObITh He MeHee 4 MITT mpu HEpaBHOMEPHOCTH aMIUTUTYIHO-4YaCTOTHOM
xapakTepucTuku He Oonee 1 n1b u ko3 duumente npsmoyronbHocTd 1.5 MO YpOBHIO —75
nb.

¢ CxopocTb criekTpanbHOro aHanusa He MeHee 500 MI' cek.

¢ Peanmzanums npuHmuna - obmue (YHKIMOHAIBHO U KOHCTPYKTHBHO 3aKOHYEHHBIE
MOJlyJIM, pPa3Hbleé BapUaHTbl OOBEIWHUTENBHBIX IJIAT M IIACCH, BHIIOJHEHHBIE O]
TpeOyeMble 3ajjauu. B uacTHOCTH, peanu3anuss CTOCYHOIO HCIOJIHEHUS Ha OCHOBE
KOHCTPYKTUBHBIX pemieHuil cranaapta CompactPCl, ¢ pazmepamu COOTBETCTBYIOIIMMU
¢dopm-paxropy 3U.

¢ OobecrnieueHue CaMOTECTUPOBAHUS W BCTPOEGHHOI'O KOHTPOJII OCHOBHBIX I1apaMeTpoB,
TaKUX KaK  YyBCTBHTEIBHOCTb,  HEPAaBHOMEPHOCTh  KOd((UIMEHTa  yCHUIICHHUS
pazvoONpPUEMHOIO TPAKTA.

¢ BosmoxHocTh KoOrepeHTHOro o0benuHeHuss N (N>2) NpUEMHUKOB C BO3MOKHOCTBIO
BBIPAaBHUBAHUS aMIUTUTYAHO-(Pa30BbIX XapaKTEPUCTUK UX PAIMOTIPHEMHBIX TPAKTOB.

Ha nanHOM »sTame mnpoekTHpoBaHHs 0co00€ BHUMaHME YJIelseTcss  pa3paboTke
(YHKIIMOHATbHO M KOHCTPYKTUBHO 3aKOHUEHHBIX MOJYJICH, KOTOpBIC JOJDKHBI JIETKO
00BEIUHATBCS B pa3Hble BApUAHTBl CHCTEM, ITOCPEICTBOM PA3JIUYHBIX 00bEIUHUTEIIBHBIX
wiar ¥ maccu. HeoOXoauMocTh pa3HbIX BapUaHTOB KOHCTPYKTUBHOTO MCIIOJIHEHUS
TIOHEPOB JUKTyeTCs pa3HooOpa3ueM pelraeMbiX 3agad. Hampumep, ans cralmoHapHBIX
(APK-CK1), MOOMIBHBIX KOMIUIEKCOB Ha aBTomMoOWibHOM 0aze (APK-MK4) u Ha
oponerexuuke (APK-MK3 c¢ pa3BepThiBacMbIMH Ha MauyTe MPOM3BOJIBHOW JIJIMHBI
AHTEHHBIMHU CHCTeMaMu) aHajororas yacth PIIY pa3memniaeTcss HENMOCpPEJICTBEHHO B
aHTEeHHBIX Oyokax. Takoe perieHune oOecreyuBaeT OTCYTCTBHE AHTEHHBIX 3(P(PEKTOB U
NOTEPb, BBI3BAHHBIX NPUMEHEHHWEM JUTMHHBIX COCJMHUTENBHBIX KaOeneil. Pacmmpenue
JMana3oHa IeJeHroBaHus TpeOyeT pa3OMeHHMs Ha HECKOJIbKO aHTEHHBIX CHUCTEM, B
KaXXJ0H U3 KOTOPOH MOXKET OBITh pa3MellleHa CBOsI paAMOIpUEMHAs YacTb.



Jlnst MOOMIBHBIX Ha3eMHBIX Ha aBToMoOmIbHON 0a3e (APK-MKIM, APK-MKG6), a Taxxe
Uit KoMIuiekcoB BepToieTHoro (APK-MK2M) u camonernoro (APK-MKS5) 6a3zupoBanus
BBHJIy HE3HAYUTEIHHOTO yAaJIeHUsI aHTeHHbIX Moayiei ot LIPITY ynoOnee ucnonb3oBaTh
CTOEYHOE HCIOJHEHHE, BBIIOJHEHHOE B BHAe eauHoro Omnoka. Ilpu »sTom
BBIILICTIEPEYNCIICHHbIE KOMIUIEKCHl (DYHKIIMOHAIBHO, CXEMOTEXHUYECKH U MPOTrpaMMHO
OJIMHAKOBBI. Vcronp30BaHue (PyHKIMOHAIBHO U KOHCTPYKTUBHO 3aKOHYEHHBIX MOJYJIEH
MIO3BOJISIET C MHHHMMAJIBHBIMU 3aTpaTaMd BBIIIyCKaTh psn pasHoBuaHocted LIPITY,
ONTUMAJIbHBIM ~ 00pa3oM  HCIOJIB3YysS MX pa3MelleHHe B COCTaBe KOMIUIEKCOB
[IE€JICHrOBaHMsl, MOHUTOPUHIAa U BBbISBICHUS KaHaJIOB yTeuku uHpopmauuu. Crenyet
OTMETUTh, YTO YACTHUYHO JTOT IOAXOJ YCIEIIHO IPUMEHSETCS YK€ B KOMIUIEKCAX
TPETHETO MMOKOJICHUS.

Ecnan ycnoBust skcIulyaTtaliMy anmaparypbl AOMYCKAIOT CTOCYHOE MCIOJIHEHUE, s
y100CcTBa UHTErpaluu B 60J1ee CI0KHbIE KOMILIEKCHI, T0JIb30BaTesiMu annapaTtypsl APK-
MK pexoMeHI0BaHO HCIOIb30BaTh KOHCTPYKTUBHBIC PEIICHUs Ha 0a3e MPOMBINIICHHBIX
MHUpPOBBIX cTaHAapToB. Pemena 3amaya pazMenienust B kopmyce crangapra CompactPCl
AQHAJIOTOBBIX U IU(PPOBBIX MOJyJICH.

[ToBpiieHne 3¢ (HEeKTUBHOCTH KOMIUIEKCOB YETBEPTOrO0 IOKOJEHUS BO MHOTOM
OTIpe/IeNAeTCS HOBBIMH BO3MOXKHOCTSIMU ITU(GPOBON 0OpaOOTKM CHUTHAJOB. YUHTHIBas
OOJIBIION CHEKTp pellaeMbIX 3aJad U OCOOEHHOCTEH NPUMEHEHHUs LeJ1eco00pa3Ho
NPUMEHATh HECKOJIBKO Pa3HOBUAHOCTEH IUGMPOBBIX BBIUUCIUTEICH, YTO MO3BOJISET
ONTUMU3UPOBATH UX CTPYKTYPHI.

Jns mopTaTUBHBIX ABTOHOMHBIX KOMILIEKCOB, HAIpUMEpP, KOMIUIEKCA BBISBICHUS
kaHaioB yreuku wHPopmaruun APK-J[1T, APK-JI1THU ocHOBomMOJaratomuMu SBISIOTCS
rabaputsl U notpebasiemas MOIMIHOCTh. [103TOMy B HMX MPUMEHSIOTCS BBIYMCIUTENNA Ha
0a3e U poBEIX cHTHAIBHBIX mporeccopoB ADSP2187L u ADSP21065L, ucrnonb3yrorime
muHy USB st oOmena c ympasisitouieit [IDBM. B 1o ke Bpems Ui KOMIUIEKCOB
MIEJICHTOBaHMsI OCHOBHBIM I1apaMeTpPOM BBIUUCIUTENS sIBIsieTcs ObicTpoaeicTue. s
KOMIUIEKCOB ~ TEJIEHIOBAHHUA M PAaJUOMOHUTOPUHIa  pa3pabaThIBacTCsl  MOIIHBIH
BBIUMCIIUTENh, COCTOSIIUN U3 omHoruiatHoi [I9BM Ha 6a3ze mpomeccopa Intel PIII, nByx
BBICOKOITPOU3BOUTENBHBIX U(PPOBBIX CUTHAJIBHBIX MPOLIECCOPOB C IJIABAIOLICH 3amsaTon
ADSP21160, o6benunsiembix B cuctemy no mmue PCI ¢ pazngensemoii o0rielt mamsThbio.
KoncTpykTtuBHO Moaynb Oyaer oopmileH B BUJE KOpPIyca MPOMBIIIJICHHOIO CTaHJaapTa
CompactPCI. CrpykTypHasi cxema mpuBeAeHa Ha puc 6. B Tabmuiue 4 mnpuBencHbI
OCHOBHBIC PACUECTHBIC XapaKTEPUCTHKHU JAHHOTO OJI0Ka aHAJIOTOBO-IIM(POBOM 00pabOTKH.

Ta0mnuua 4

XapakTepucTHKA

3HauyeHune

IlenTpasibHas yactoTa curHaia nojasaeMoro na AT

32 MIT

Paszpsinnocts AL

12 — 14 6uT (3am05keHO
ucnons3oBanue ALIT
pa3psaIHOCTRIO 10 16 6uT)

CymMa oOOYHBIX CHEKTPATBHBIX cocTaBisromux AL mpu
MaKCHMAaJILHOM CHUTHaJIe Ha yactote 5.2 MI'g

-78 nb npu 12 6uraom ALIIT

YacToTa AMCKpETU3aLuu 12.8 MI'g
[Tomoca npomyckanus moaocoBoro ¢rasTpa Ha BXxoge AL He menee 4 Ml
ITonaBiieHue 3epKaibHBIX COCTABIISIOIINX, BO3HUKAIOIIUX IPU 75 nb
JICKPETH3aIHN

HepaBHOMEPHOCTH B 110JIOCE NPONYCKAHUS 1 nb

MaxkcumanbHast BEIOOpKa

256 TBIC. OTCUETOB

TunnuHas BeIOOPKA JUIS BBIYHCIICHHS CIIEKTpa

8192 orcueroB

Bpewms Beruncienus ciekrpa npu yactore 1wkna LICIT 80 MI'n

640 mKc

Bpewms nykia meneHroBaHus 10 BCeM CTaHIMSM B mojoce 4 MI'm, most
KOJIBIIEBOM aHTEHHOU PEIIeTKU M3 9 3JIeMEeHTOB

10 mc




AUn AUN
12-14 6ut MopTsl B/B 12-14 6ut

16 kaHanos
Lindpposon == Lincdpposon

I'IpI/IeMHI/IK1 \’j ﬁ‘/ I'IpI/IeMHMK2

Apbutp Mamatb Apbutp
AUn P 256 K * 326ut [ ALN
Lcn-1 ucn-2
ADSP — APBUTP — ADSP
21160 7 7 21160

PCI-64
N3BM
CompactPC |

RT OS c Flash Disk

Eithernet

Puc 6. CtpykTypHasi cxeMa BhICOKOIIPOU3BOIUTEILHOTO O10Ka udpoBoii 06paboTku
CHT'HAJIOB

Eme onaHON 0COOEHHOCTHIO KOMIUIEKCOB YETBEPTOrO MOKOJEHUS JIOJDKHBI CTaTh
BCTPOEHHBIC CpPEJICTBA KATMOPOBKU M KOHTpouss xapakrepuctuk LIPITY. Hammume takmx
CPEICTB TMO3BOJUT MPOBOAUTH AaBTOMATHUYECKYI0 MPOBEPKYy paboTocrnocoOHOCTH
KOMIUICKCOB U OCYIIECTBISATH HEOOXOIUMBIC KOPPEKTUPOBKH AMILTUTYTHO-YACTOTHBIX H
(ha30-4aCTOTHBIX XapaKTEPUCTHK B 3aBUCHUMOCTH OT pelIaeMbIX 3a/1a4.

3akiil0ueHue.

ABTOpBl  CTaTbU  HAJACIOTCSA, UYTO PACCMOTPEHHBbIC MPHUHIUIBI  MOCTPOEHUS,
0COOEHHOCTH ¥ mepcrnekTuBbl  pasButus [IPITY mo3BojsT monb3oBaTesiM M
pa3paboT4MKaM HOBBIX KOMILUIEKCOB OOJiee MPUCTAIBHO PACCMOTPETh BO3MOKHOCTH
npuMmeHeHuss npuemMHoro ycrpoiictBa APK-I[T u KOMIUIEKCOB, MOCTPOCHHBIX Ha €ro
OCHOBe, JIJIsl pelIeHust CBoux 3ajaay. CieayeT OTMETUTDh, YTO TPOESKTUPOBAHUE BCEX y3JI0B
[PITY, KOMIJIEKCOB M CepUITHOE MPOM3BOJICTBO alMapaTyphbl OCYIIECTBISETCS B €IMHOM
TEXHOJOTHMYECKOM LHKJIE. B coueTannu ¢ eqMHON TEXHUYECKOM MOJUTUKON U BHEAPEHUEM
cuctembl KadectBa 1o cranaapty [SO9001 »>To mo3BojsieT co3gaBarh ammaparypy Io
KAueCTBY M XapaKTePUCTHKAM, CIIOCOOHYIO 3aHSTh JOCTOWHOE MECTO CpPEAW MHUPOBBIX
MPOU3BOAUTENEH aHATIOTUYHON TEXHUKH.

JINTEPATYPA
PemOoBckuit A. M. ABTOMAaTH3MPOBaHHBIA PAJUOKOHTPOIb — 33Ja4d M CPEICTBA.
Hacrosuii cOopHUK.
Ammxmun A. B., Kosemun B. A., Pem6oBckuii A. M.. HazeMHble MOOMIIbHBIE KOMILIEKCHI
PaTUOKOHTPOJIS ¥ MU3MEpeHus nmapameTpoB. Hacrosmuii cOoOpHUK.
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