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1. MecTo BO34QYyWHOrO cyaHa

Mecmononoxcenue 6030yunozo cyona(Mecmo Jlemamenvnoco Annapama) —
9TO mpoeKuus LeHTpa Tsukectu JleratensHoro Anmapara (JIA) Ha 3eMHyIO
noBepxHocTh. Mecronosnosxenue JIA onpenensercss KOOpAUHATAMH,
OTCUMTBIBAEMBIMH B TO! UJIM MHOW CUCTEME M€OLEHTPUYECKUX KOOPANHAT
(reocepuyeckux, OPTOAPOMETPUYECKUX, NEKAPTOBBIX, MOJIIPHBIX), HAIPUMED,
LIUPOTOM, NOJITOTOM, JTMHENHBIMU KOOPAUHATAMH, WM NOJAPHBIMU KOOPAUHATAMU —
IabHOCTBIO, a3UMYTOM, yriom mecta [JI.1].

2. CpeaHekBaapaTU4HbIN KpUTEpUn paboyen 30HbI
YIMOMEPHbLIX CUCTEM

Paboueii 30n0i (o61acmevio) PHC — Ha3bIBaeTCst 4aCTh MPOCTPAHCTBA, B
npezesax KOTOPOro MOrPEMIHOCTD OMpee/ieH ] HABUTALIMOHHBIX TTAPaMETPOB C
UCTIOJIb30BAHUEM CUCTEMBI (M COOTBETCTBYIOLIAsI TOTPELTHOCTh ONPEAEIeHUs JIMHUM,
MOBEPXHOCTEH TMOJI0KEHNUS HIJTH MECTOTOJIOKEHHSI 00BEKTA) HE MPEBBILIAET C
BbIOpPAHHO# BEPOSITHOCTHIO 3aMaHHOrO 3HaveHus [J1.1].

ITpu noctpoennu padoueii 30H61 PHC onpenensitor 3naueHune obnactu Q
npoctpaHcTsa (X, ), Z), B peaesax KOTOPOro MOrpeHOCTb U3MEPEHUsT MapaMeTPOB
He MpeBbIIaeT (C 3aJaHHOM BEPOSTHOCTHIO) BLIOPAHHOTO, HATIPUMED
CpeIHEKBaIPaTUYHOIO, 3HaUeHHsI. J{JIs1 3TOr0 UCMONB3YIOT OOBIYHO COOTHOILIEHHE
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Ha OCHOBE KOTOPOTO MOJKET OBITh TIOCTPOEHO CEMEICTBO KPUBBIX,
COOTBETCTBYIOLIUX MTOCTOSIHHOMY 3HaYEHHIO Or TIPH 3aJaHHBIX 3HAYEHUSX Og1 U Op2
(kpuBBIX paBHOI TOYHOCTH). [TOCKOJIBKY pa3sMepbl pabodeii 30HbI ONPENEISFOTCS
TaK)Ke MaJbHOCTBIO IEWCTBUS CHCTEMbI M TUarpaMMaMU HANPaBJICHHOCTH €€ aHTeHH
B FOPU30HTAJILHON ¥ BEPTUKAIBHOMN TIOCKOCTSIX, 3TH XapaKTEPUCTUKHU TaK:Ke
IOJOKHBI OBITh YUTEHBI TIPU MIOCTPOEHUHU pabo4nx 30H KOHKpeTHbIX Tunos PHC.

[Ipu ucmoib30BaHUK YTIIOMEPHOTO METO/Ia OLIEHKA MeCTOMOo0KeHus1 JIA
OCYLIECTBIISIETCSI 10 MEJIEHraM JBYX Ha3eMHBIX paJnOHaBUTal[IOHHBIX TOYeK A u B,

pa3HeceHHBIX Ha BennmuuHy 6a3bl d (puc. 2.1).
. 206y 200
;

Puc. 2.1. Paboyast 30Ha yrmomepuoit PHC



[Ipu HE3aBHCUMOCTH U3MEPSIEMBIX PAIMOIEIEHTOB IJIsl JAHHOTO ClyYast U3
cootHoteHust (2.1) ¢ yuerom paserctsa [9.8, JI.1] morpeurHoCcTh MECTOIOIOKEHNSI
oOBeKTa

0,017
sny

rne D1, D, — manpHOCTH OT JIA 110 paarioHaBUTAIIMOHHBIX TO4YeK 4 u B;

Om, Oy — CPEOHEKBAAPATUYHBIE TIOTPEITHOCTU PATUOTIENIEHTOB 10 IBYM
PHT.

B yactHOM citydae, korga Oq1 = Oq2 = O,

g, =2%% pzipz. (2:3)

sny

Jis onpenenieHus rpaHull padodeil 30HbI HEOOXOANMO MOCTPOUTH KPUBYIO
pPaBHOI TOYHOCTH, B JIFOOOI TOUKE KOTOPOI O; = Oyyon. 11 3TOTO IpeoOpazyem
cootHotrenue (2.2) ¢ yaeToM TOoro, 4ro cornacto puc. 2.1y = 180° - (a1+ 02) u

r
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IMoncrasus Haiinenusie 3HaueHust D1 u Dy B popmyiny (2.3), monyunm
or = kdag, (2.4)
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Koapduuuent K B popmye (2.4) npu u3BeCTHBIX 3HAYEHUsIX 011 1 O2
OTIPEMENAETCs MO0 CIELHANIbHBIM BCrioMoraresibHbM Taduuam [J1.3], ucnosszyembim
npu noctpoeHnn pabounx 308 PHC. Takoe mocTpoeHue mpon3BOAUTCS OOBIYHO
UCXO/Is M3 33JaHHbIX 3HaueHuil d, Oy, 1 Oy, COrJIACHO KOTOPBIM U3 hopmyisl (2.4)
HaxomsT ko3 duuueHT K, a 3arem mo TabiuaMm — COOTBETCTBYIOIUE EMY 3HAUEHUS
01 u O2. [Tepeceyenne BCrioMorare bHbBIX JIUHUI, TPOBENEHHBIX IO YIiiaMu O 1 O,
naet Touku My, Mo, M3, ..., My, npuHaanexammye KpruBoil 3aJaHHON TOYHOCTH.

Ha puc. 2.1 npusenen Bua padoueii 30Hb1 yrinomepHoit PHC, noctpoenHoii ¢
MOMOIIBIO YKa3aHHOI MeToauku. Onpenennm MIHIMaIbHOE 3HaYeHNE TIOIPEIHOCTH
OIICHKU MECTOIOJIOJKEHUS B TIPeJIeNiaX paccMaTpruBaeMoii paboueii 30HbIL. Jljist 3T0TO0
nojiokuM B cootrotnennu (2.3) D; = D, = D, a BMecto D 3anmiiem ero 3HaveHve B
sune D == d/2 sin 0,5y.

Torma coorromienue (2.3) MOKHO TPENCTABUTH KaK

_ 00170,

g =—a

sin ysinJZ/

(2.6)

JIst mosTyueHns MUHUMAJIbHOTO 3Ha4eHus1 Oy MPUPABHEM HYJIIO €ro mpo-
U3BOIHYIO 110 yrity Y, m. e. 1/siny sin(y/2) =-0,5cos(y/2) sin y —cosysin (y/2) =0,
otkyna tgy= 2tg (Y2) uy = 109°28'.

HaiineHHOMY 3Ha4eHMIO yriia Y COOTBETCTBYIOT JIB€ TOYKH B paboueil obnactu
yriomepHoit PHC, pacrionoxeHHbIe CHMMETPUYHO Ha NEPTIIEHAUKYJISIPE,
NPOBEINEHHOM Yepe3 cepenuny 0asbl (cM. puc. 2.1) u Ha paccrosiauu 0,35d ot Hee.
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Puc. 2.2. llabnon kpuBbIX paBHOI1 TouHOCTH yraomepHoii PHC

B mpaxTuke pacueToB noctpoenus padouux 30H yriaomepHbix PHC o6br4n0
UCTIOJIB3YIOT 11a0sI0HbI (pucC. 2.2) ¢ KpUBBIMU MMOCTOSIHHBIX 3HaveHui K. Eciu
3a7aHbl 3Ha4eHus Oy, Oq 1 d = 10 cM, TO HEMmoCPEeACTBEHHO MO LIA0JIOHY MOYKHO
MyTEM MHTEPIIOJISLUH IOCTPOUTH KPUBYIO PABHOW TOYHOCTH.

Ecnu, Hanpumep, Hy>KHO MOCTPOUTH padoUyro 06JacTh st cucteMbl ¢ d =
200 km; O¢ = 1° u 0y =11 kM, TO 3HaveHue K, BeruucinerHnoe u3 cootHounenus (2.4),
pasHo 0,052. ITpon3BOas MHTEPIONSALUIO MEKAY KPUBBIMHE, COOTBETCTBYIOLITIMHU
snavyenusiM Ky == 0,005 u kz = 0,06, nocTpoum uckomyro KpuByto. J1Jisi mepeHeceHust
MOJIY4E€HHO KpPUBOI Ha KapTy HEOOXOIUMO y4ecTh MacIuTad depTerka, KOTOPBIA IpU
3alaHHBIX 3HAYEHUSAX MaPaMeTPOB IJIsl pACCMAaTPUBAEMOTO IPUMEpPa COCTABIIAET
1: 2000 000. Kpome KpuBBIX paBHOI TOYHOCTH, Ha IA0JIOHE NHOT/IA YKA3bIBAIOT
TAK)Ke PACIIOJI0KEHNE U Pa3Mephl SJIIUIICOB MOTPELTHOCTEH I HECKOJIBKUX TOYEK
paboueii 06acTH, 4TO MO3BOJISIET MOJIYUUTH OOIIee PEACTABICHUE O PacIpeaeIeHNN
MOTPEIIHOCTEH OLIEHKN MECTOTIOIOKEHUS 110 Pa3JIMYHBIM HAIPABJICHUSIM.

3. Cwucrtema onuxHeun HaBurauum DME

Cucrema 6mmxneti Hasuraiun DME (Distance M easurement Equipment -
O6opynosanue Usmepenus JlanpHOCTH).

Cucrema DME npunsiTa B kauecTBe CTaHOAPTHON CHCTEMBI OJIMKHEH
HaBuranuu | CAO B 1953 rony. Cucreme DME Beinenen nuanazon wactot ot 960 no
1215 MTI'w.

Hopmamu |CAQO ycTanoBieHa NOrPeIHOCT U3MEPEHUs! aTbHOCTH CUCTEMON
DME — 370 m (0,2 MM) usu 0,25 % D, uto Oosnbie. [TorpemHocts, BHOCHMAast
Ha3eMHBIM PaAHOMasikoM, orpaHrydeHa 150 M, a morpemHocTs, BHOCUMast 00PTOBBIM
obopynosanuem cuctemsl — 315 m mu 0,25 % D.

3.1. U3mepsieMblii HABUTAUMOHHBbI MapaMeTp B
cucteme DME

B cucreme DME m3mepsiercst HakiioHHast nanbHOCTh Dy mexxny BC u
Ha3eMHbIM paanoMasikoM (cm. puc. 4.18 J1.2).

B HaBUTALMOHHBIX pacueTax UCIMOJB3YETCsl TOPHU30OHTAIIbHAS TaTbHOCTD

D = ( D.* H#)*, rue H. — BbicOTa moneta camourera.

Ecnn B kauecTBe rOPU30HTANIBHON NATBHOCTH HCIIOJIB30BAaTh HAKIIOHHYIO, T.€.
cuntath, 4T0 D = Dy, TO BO3HHKaeT cuctemarnueckasi morpemnocts AD = Hc2/ 2D,.
OHa nposIBIISIETCs] HA MaJIbIX JAJIbHOCTSIX, HO MPAKTUYECKH HE CKa3bIBAETCS HA
TOYHOCTH M3Mepenuii mpu Dy = 7H..

3.2. HaBurauuoHHoe npuMeHeHue cucrembl DM E



Cucrema DME npu coBmecTHOM pasmernenun ¢ cucremoii VOR oGpasyer
cuctemy VOR/DME. Cuctema VOR/DME ncnonb3yercs st KOppeKLuu
cuncieHHbIx koopauHat BC.

3amava KOPPEKLMH CYUCIEHHBIX KoopauHaT BC MosxeT ObITh perieHa npu
UCTIOJIb30BaHNU MH(OPMALIMK OT OBYX HazeMHbIX MasikoB DME (cm. puc. 4.19 J1.2).
Cucrema DME/DME no3sossier onpenenuts mecto BC, mpu Haau4nu anpropHOi
uHpopmauuu o nojoxennu BC. Ilpu oTcyrcTBun Takoit nHpopMannyu He0OXOIMMO
MPOM3BECTH N3MEPEHUs NAJbHOCTH eIlle 0 OAHOTO Ha3eMHOTO JalbHOMEPA.

IIpu ucnone3zoBarnu ¢ cuctemoii nocanku ILS, pannomasxk DME
COBMEIIAETCS C INIMCCATHBIM PAAMOMAsIKOM BBITIOJHSET M POJIb JaIbHOMEPHOM
noncucreMbl. HeoOX0quMOCTE B 5TOM BO3HHUKAET IPY aBTOMATH3ALMY MpoLecca
nocanku. Cucrema |LS no3sossier moyunts Ha 60pTy BC nHbopmanmo o6 yriioBom
OTKJIOHEHUH OT IJIMCCAbl, B TO BPeMs KaK CHCTEMe aBTOMATUYECKOTO YIPaBJICHUS
HeoOxonnMa MH(GOpPMALHs O IMHEWHOM OTKJIOHEHUH OT 3aJaHHOTO HAIpaBJICHUS.

B cocrase cucremsr nocankn MLS B kauecTBe nanbHOMEPHOH MOACUCTEMBI
ucnosb3yercs cucrema DME/P.

3.3. HpuHuun aeiicrBust cuctembl DM E

ITo mpuntumny netictBust cucrema DME oTHOCHTCS K crcTemam ¢
NPUHYOUTENbHON cHHXpoHM3anueil. [IpuHunn paboTsl CCTEMBI MOSCHSAETCS
CTPYKTYpPHOI1 cxeMoii, npencraBieHHoi Ha puc. [4.20 JI.2], u BpeMeHHbIMU
auarpamMMami, npuBeneHHbIMU Ha puc. [4.21 J1.2].

CunxpoHnzanus paboTsl CHCTEMBI OCYIIECTBISIETCS C TIOMOLIBIO T'eHepaTopa
G, neproanyecky 3ammyckaromero OOpToBOI MepesaTiynuK U N3MEPUTENb BPEMEHHOTO
uHTepBana. [lepron moBTOpEeHNUs 3aMyCKArOIINX UMITYJIbCOB paBeH | 1. IlepemaTunk
bopMupyeT BEICOKOYACTOTHBIN UMITYJIbCHBII CUTHAJ Ha 4acToTe f,, KoTOpHIii
u3JydaeTcs yepe3 HeHanpasieHHyo aHTeHHy W1, J[ns nosblmeHus
MOMEXO03aLINIEHHOCTH BMECTO OJHOTO UMITYJIbCAa B CICTEME HCIOJIB3YIOT KOJOBYIO
MOCBUIKY U3 IByX UMITYJIbCOB 3aIIpOCa C BPEMEHHBIM HHTEPBAJIOM MEXKIY
umnyibcamu Tgi. 3aneprkannas Ha Bpewmsi tp = Dy/C, roe Dy — HakJIOHHAs JaTbHOCTD,
C — cKOpOCTh PaCIPOCTPAHEHNS SJIEKTPOMArHUTHBIX BOJIH, BHICOKOYACTOTHAS
KOJ/IOBasi MIOCBUIKA MPUHUMAETCs aHTeHHO W3 Ha3eMHOro pagnoMasika,
YCUIIBAETCS, IETEKTHPYETCs ¥ (POPMUPYETCS IO aMIUIUTY/AE U AJTUTEIbHOCTH B
IIPUEMHMKE Ha3€MHOIO panuoMasika. B nmpueMHuke oCyliecTBIsAETCS TaKkKe KOJ0Bas
CEJIEKLIMsI CUTHAJIOB, BbIIEJISIOIIAsl CUTHAMBI C 3alaHHBIM KOJIOM.

HMysibehl ¢ BBIXO/Ia IPUEMHIKA 3a1€PIKUBAIOTCS B OJIOKE 3a1eP)KKU Ha
Bpems t, 11 uepe3 OJIOK OrpaHIUYEHHs TOJAIOTCS Ha TepenaTinK Ha3eMHOTrO
pamuomasika. B mepenatanke GopMUpPYIOT ABYXUMITYJIbCHBIE TIOCBUTKU C KOZOBBIM
UHTEPBAJIOM Ty Ha 4acTOTE fors, KOTOpBIE M3MTYyHAOTCS Yepe3 HeHANPaBIEHHYIO B
TOPU30HTAJILHOM IJIOCKOCTH Nepenaroinyto anTeHny W4,

OTBeTHbIE CUTHAJIBI PAANOMasiKa IPHUHUMAIOTCS. OOPTOBBIM MPUEMHHUKOM. B
MPUEMHUKE OCYIIECTBIIIOTCS YCUIICHUE, IETEeKTUPOBaHue, ((OpMUPOBAHHE IO
aMIUIMTYyl€ U AJINTENbHOCTU U JIEKOAMPOBAaHNE OTBETHBIX CUTHANOB. MMnynbebl ¢
NPUEMHHUKA MOJIAI0TCS Ha U3MEPUTENb BPEMEHHOIO HHTepBaia (M3MepuTelb
IaJbHOCTU) MEXIY UMITYJIbCOM 3amycka renepatopa G v OTBETHBIM UMITYJIbCOM.
H3mepsiemblii BpeMeHHOI HHTEPBAJ paBeH i = 2tp + Ty +To + U, + tyy, TIE Ly -
3a/ep>kKa B IpUEMONepearoIuX TPAKTaxX 3apocyrKa U peTpaHCysITopa.

JonoyHUTENbHAA 3a0epAKKa Ti1 +Tio + 1, + tyy Ha3bIBaETCA 3a1€PAKKON B
Ha3€MHOM YCTPOWCTBE Ly .



BeIpaxkeHne miist onpenesneHus albHOCTH MOXHO MPenCcTaBuTh B Bune Dy =
Cllty - tawy)/2.

ITpu nognep>kaHUM MOCTOSTHCTBA tyyy 3TO BRIPAXKEHIE MOXKHO MPEICTAaBUTh B
Buze Dy = Dy - Dayy. OnpenesnieHHast Ha OCHOBE 3TOTO BBIPAYKEHUS JAJIbHOCTD
BBIIAETCS HA MHINKATOPBI.

BBenenne Goka 3a1€p>KKH MO3BOJISIET HE TOJBKO YUECTh 3a/1€PIKKH,
BO3HUKAIOIIME B TPAKTAX 3aMPOCUYMKA M PETPAHCIATOPA, HO U MO3BOJIIET 00ECIEUNTh
U3MepeHne MajblX qanbHOCTel. [I0CKONbKY B MOMEHT M3JTy4eHUs! HIMITYJIbCHBIX
CUTHAJIOB BXO/IbI IPHEMHUKOB OJJAHKMPYIOTCS, TO MPH OTCYTCTBUU OJIOKA 3aePIKKU
3TO HCKJIFOYAET MPHEM 3aIIPOCYUKOM CUTHAJIOB MPU HYJIEBOI M MAJIOH JaJbHOCTH.
BBenenne 3anepKku B peTPAHCIATOPE MO3BOJISIET YCTPAHUTD 3TOT HEAOCTATOK.

HazeMmHbIii pagriomMasik JOJDKEH MepenaBaTb OTBETHBIE CHTHAJIBI BCEM
CaMOJIETHBIM 3aITPOCUMKaM, HAXOISIUMCS B 30He ero aeicTBus. B obmem ciayuae
yrcno BC, onHOBpeMeHHO paboTaroLINX ¢ HA3eMHBIM PAJHOMAsKOM, CITy4aifHo.
Heo0xoanmo npuHIMAaTh Mephl AJIsl ICKIIIOYEHUs TIeperpena rnepenarynka Ha3eMHOTO
pamuoMasika MpH 3HAYUTEIBHOM YBEJIHMUEHNH YHciia 3anpocynkoB. C 3Toil Lesbo B
COCTaB paarioMasika BBelleH OJIOK OTpaHNYeHUs 3arPy3KH.

B cucreme DME ncnonp3yercs MeTon orpaHudeHust 3arpy3Ku ¢ IOCTOSTHHON
cpemHell MOLTHOCTRIO nepenarynka. CpeaHsist MOIHOCTD NepeiaTunKa ONpenesieTcs
BBIPAKEHUEM:

Pcp = PHEH[ECP!

rae P, —MOImHOCTB B uMITyJibee, Ty — ATUTENBHOCTb UMITYJIbCa, Fop — cpenHss
94acTOTa MOBTOPEHUS UMITYJIbCOB NEPEAaTINKA PETPAHCITOPA.

Meton orpaHuYeHus 3arpy3Ku ¢ MOCTOSTHHOM CpeAHEN MOLHOCTBIO
nepenaTyrka XapakTepu3yeTcsi MocTostHCTBOM Py, 11 F, . OTO mocturaercs 3amyckom
nepefaTInKa Ha3eMHOrO PaguoMasika IyMOBBIM CUTHAJIOM IPU OTCYTCTBUU
3anpoCHBIX cUrHayoB. I1o Mepe yBennyeHns 4rcia 3apoCYiKOB B 30He Masika OJIOK
OTPaHUYEHUS 3arPY3KH YMEHBIIAET KOJNYECTBO LTyMOBBIX CUTHAJIOB, 3aITyCKAFOIINX
HepenaTyiK B €IMHULYY BPEMEHHU, YTO 00eCIIeYnBaeT MOCTOSHCTBO F, 11 Py (cM. pric.
4.22). ITpu N=No nepenaTuuk 3amyckaeTcs TOJIbKO 3anpOCHbIME curHanamu. [Ipu
nanbHelimem yBeimuenuu N petictBue APY npueMHuka Masika, Mo CHIYKEHUIO
MOIITHOCTH BCEX 3aMPOCHBIX CUTHAJIOB, IIPUBOJUT K TOMY, YTO YPOBEHb CHT'HAJIa OT
HanOouee ynaieHHbIXx BC cTaHOBUTCS HEOCTATOUHBIM /IS 3aIyCKa MepenaTinka
pammomasika.

BaxHpIM mapameTpoM cUCTEMBI siBIsieTCsl KO3 GULIMeHT OTBeTa, KOTOPBIN
XapaKTepu3yeT BEPOATHOCTD MOJTyYEHHsI OTBETHOTO CUTHAJIA JAIbHOMEPOM IIPU
u3JIy4eHuu 3anpocHoro curnajia. Ha puc. [4.22 J1.2] noka3aH rpaduk u3MeHeHwsI
k03¢ uumenra orseros B cuctreme DME. Kak BunHo u3 rpaduka, naxe npu N=1
3HaueHne Ko3(puureHTa OTBeTa MEHbIIIE EANHHULIBI, a IPH YHCIIE 3aPOCYNKOB
6ombme No ko3¢ unuent orsera 11t nanbHuX BC pesko ymensiraercs. Jlomycrtumoe
yMeHbIIeHne ko3 (ULIeHTa OTBETa ONpenessieT MPOMYyCKHY0 CIOCOOHOCTh
CUCTEMBI C IPUHYAUTENIBHOW CUHXPOHM3ALUEH, T.€. MAKCUMAJIBHOE YHCIIO
OITHOBPEMEHHO 00ciyxuBaeMbIx camouetos. I1o TpeboBanusim | CAO npu
k03¢ unmenre orsera = 0,5..0,7 npomyckHas cnocodHocts cucremel DME nomkaa
ob1Th paBHa 100.

3.4. CurnaJsl, uzjydaemolie B cucteme DM E

Cucrema DME paboraer B muanaszone yacror 962..1213 MI'1 Ha ogHOM 13
252 kaHane nepefavn U KaHaye npuema. Pa3Hoc 1o yacTore MeKay KaHajJaMu



nepenavy v mprema Ha 6opty u Ha 3emuie paBeH 63 MI 1. PazHoc "acToTt cocemHux
KaHaJoB cocTasiysier 1 MI w.

Hanpaenenue «bopm — 3emnsn»

B nanpasnennn «bopt — 3eMJisi» Ha OHOM U3 252 4aCTOTHO-KOJIOBBIX
KaHAJIOB M3JIy4aeTcs 3aMpocC JATbHOCTH, IPEACTABIISIOLINI COO0M NBYXUMITYJIECHYIO
KOJIOBYIO MOCBUIKY. YacToTa CliefoBaHMs UMITYJIbCOB 3aIIpoca JaJIbHOCTHU pHu paboTe
6opToBoro odopynosaHus cuctemMsl B pexknme noncka < 150 I'n, a mpu pabote B
pexxume conposoxaeHus < 30 I'u. MMmysbebl 3anpoca qaibHOCTH UMEIOT
mTeapbHOCTh 3,5 MKC 1o yposHI0 0,5UM, mutenpHOCTH GpOHTA U cpe3a UMITYJIbCOB
2,5 mMxc. Orubaromasi IMITyJIbCOB KOJIOKOJI0O00pa3HOil (hOpMBI.

B cucreme DME ncnonb3yroTcst 1Ba KOOBBIX MHTEPBAJa MEXIY UMITYJIECAMHE
3anpoca ganbHOCTH: B KaHaine X — 12 mkc, B kaHane Y — 36 mkc. B HanpaBnennn
«bopt — 3emina» nmeercsa 126 yacToTHRIX KaHaIOB. Ha Ka)kjOM 4aCTOTHOM KaHaJie
MOTYT HCIIOJIb30BAThCS 1BA KOJOBBIX HHTEPBAJIA, YTO MO3BOJISIET ModyunTh 126 X
KaHaoOB 1 126 Y kaHayoB.

Hanpaenenue «3emnn — bopnm»

B nanpasnennn «3emist — bopT» HazemHblil paanomask DME m3nyqaer 2700
nap UMITyJIbCOB B CeKyHIy. Ha omHOM n3 252 4acTOTHO-KOJOBBIX KAHAJIOB
U3JTy4Yar0TCsl OTBETHI JAJIbHOCTU (CBOM U Yy’)KHe) U CIydailHbIe UMITyJIbCHbIE CHTHAJIBI
B BUJI€ ABYXHUMITYJIbCHBIX KOJOBBIX MOCBIIOK. DPOpMa UMITYJIbCOB COOTBETCTBYET
¢dbopMe UMITyIbCOB 3arpoca JaJIbHOCTH.

B cucreme ncnosp3yroT 1Ba KOAOBBIX HHTEPBaJIa MEXIY UMITYJIbCAMHU OTBETA
IaTbHOCTH M CIy4ailHBIMU MIMITYJIbCHBIMH CUTHaJIaMH: B kKaHane X — 12 mkc; B
kaHase Y — 30 mkc. B Hanpasnenun «3emist — bopt» nmerorcst 252 4aCcTOTHBIX
kaHasna. Ha ka)x1om 4acTOTHOM KaHajie UCIOJIb3YETCs TOJIBKO OIMH KOJOBBIN
uHTepBaJ, uTo naet 126 X xananos u 126 Y kanasnos.

B namnpasnennn «3emist —bopt» ¢ nepuoamuHocThio 30 ¢ U3ydaeTcs TakKe
cUrHai orno3HaBaHusl. CUrHAJ OMO3HABAHUS MPEACTABIIAET COOO0 IBYX MMITYJIbCHBIE
nocbutky ¢ yactotoit 1350 map uMmynbcoB B CEKyHIY, MOAYJIHMPOBAHHBIE KOJOM
Mopse.

[Mpunuun popmupoBanus kaHajaos cBsi3u B cucreme DME nosicusiercs puc.
[4.23 J1.2]. CBs3b kaHanoB DME ¢ wactotamu Jpyroro HaBUralioHHOTO
00opynoBaHus WLTIOCTpUpyeTcs Tadbnuueit 4.1.

Tabmuna 4.1
Kananst DME C xakuMm oOopynoBaHueM YacToThl HABUTALIIOHHOTO
CBsI3aH 000pyHOBaHUS
1-16 He cBsi3aHHbBIE KaHAIBI 134,4 - 135,9 MI'y
17 - 56 ILS/VOR 108,0- 112,0 MI'
60 - 59 He cBsi3aHHbBIE KaHAIBI 133,0- 134,2 MI'y
57,58,59,70-126 | VOR 112,0- 117,9MI'

3.5. BblaeseHne HABUrallMOHHOI MH(OpPMAaLIUM HA
oopty BC

Bce camosersl 3anmpamuBatot paguomasik DME Ha oqHOM yacTOTHO-KOIOBOM
KaHaJle ¥ BCEM CaMoJIeTaM PaloOMasik OTBEYAeT TaK)Ke Ha OJJHOM YaCTOTHO-KOJIOBOM
kaHaje. [{pyrumu cnosamu, 0001 U3 CAMOJIETHBIX 3aIPOCUYNKOB OyIeT MPUHUMATh
OTBE€THBIC CUTHAJIbI APYTUX 3alPOCUYUKOB. Kak oTnimunTh OTBETHBIN CUTHAJI Ha
COOCTBEHHBII 3aITPOCHBIN CUTHAJ OT OTBETA JPYTHM 3aIPOCUIKAM ?



EnnHCTBEHHBIM IPU3HAKOM, XapaKTEPHU3YIOLINM COOCTBEHHBIN OTBETHBII
CUTHAJI, ABJISIETCS PErYJIAPHBIN MPUXOA 3TOr0 CUTHAJIA Ha OOHOW U TOM K€ BPEMEHHOU
MO3UIMU OTHOCUTENIBHO KaXKIOTO 3aIllPOCHOTO CUTHaNA. MemieHHOe N3MeHeHne
BPEMEHHOM MO3HLINU «CBOETO>» OTBETHOTO UMITYJIbCAa MOKET OBITh BBI3BAHO
nepemereHneM BC, mpuBoasIMM K NI3MEHEHUIO JAIBHOCTHU 10 Masika. BBumy
HECHHXPOHHOI pabOThI reHepaTopoB, 3ayCKAOIIUX OOPTOBbIE MEPENATUHKH,
<«qy>KHe» OTBETHbIE CUT'HAJIBI OyIyT OBICTPO MEHSATH CBOE BPEMEHHOE I10JIOJKEHHUE
OTHOCHTEJIbHO CUHXPOUMITYJIbCA JaHHOTO U3MEPUTENIS AabHOCTH (CM. puc. 4.24
J1.2). «Yyxue» OTBETHbIE UMITYJIbChI [0 OTHOLIEHHIO K JAHHOMY U3MEPHUTEN0 OyayT
NPEACTaBIATh COO0I HECMHXPOHHBIE UMITYJIbCHBIE ToMexH. CrienoBaTebHo,
NpOIeCcCy N3MEPEHUsT BPEMEHHOM! 3a1€P KKK B N3MEpUTENIe BPEMEHHOTO HHTEpBaia
IOJDKEH TPeALIecTBOBATh MOUCK CBOETO0 OTBETHOIO UMIyJbca Ha (hOHe
HECHHXPOHHBIX UMITYJIbCHBIX ITOMEX.

Jis BeIeNieHnsl HaBUraunoHHoU nHpopmanuu Ha 6opty BC HEoOxoammo
BBITOJIHUTH NTEPBUYHYIO U BTOPHUYHYIO 00paboTKy curaaios. [lepsuynas oOpaboTka
BKJIFOYAeT B ceOsl:

*  mpuewm;

* yCUJIEHHE U YaCTOTHYIO CEJIEKLIHIO CUTHAJIOB;

* JIeTeKTHPOBaHUE CUTHAJIOB;

*  KOZIOBYIO CEJEKIHIO CUTHAJIOB.

*  BropuyHas 00paboTka CUTHAIOB MPEIIOJIaraer:

*  MIOWCK, 3aXBaT U OOHAPY>KEHHE CBOETO OTBETHOIO UMITYJIbCA,
*  U3MepeHHe BPEeMEHHOIro HHTepBasia (JaJbHOCTH).

PaccmoTtpum Heckosibko OoJiee moipoOHO BTOPUUIHYIO 00paboTKy
uHpOpMaLNH.

Bropuunast 06paboTka nHpOpMaLUy MTPOU3BOAUTCS B U3MEPUTETIE NAITbHOCTH.
YnpoineHHast CTPyKTypHasi CXxeMa TaKoro U3MEpPUTENIsi IipecTaBjieHa Ha puc. [4.25
J1.2]. B 5TOM u3MepuTesie NCTOIb3yeTCsi KOMITIEHCALMOHHBIN METO U3MEpPEeHUs, CyTh
KOTOPOTO COCTOUT B CO3/IaHUU 3a/I€P>KKU 3aIIPOCHOTO MMITYJIbCAa PABHON BPEMEHHOI
3aliepyKKe OTBETHOTO MMITYJIbCA JAIbHOCTH.

J15is1 BbIIENIEHUST CBOETO OTBETHOTO uMItyJjibca aanbHoctu (OUJI) Ha done
«qy)KHIX>» OTBETOB B M3MEPUTEIIE MPENyCMOTPEH PEKUM TOUCKa 1 OOHAPYKEHUS,
0a3upyIOMIMIICS Ha MPUHIMIE qecCUHXpoHm3anuu. s conposoxaeHus ceoero ONJ]
U M3MEPEHMsI JAIbHOCTH MPENyCMOTPEH PEKUM CONPOBOXKACHUSI.

Peoicum «llouck»

B sToMm pexxume ¢ momomnpio Kiitoya S1 Ha BXO4 MHTErpaTopa rmoaaeTcs
curaan "Ilouck"”, KOTOpbI MpeacTaBisieT COOO0 MOCTOSTHHOE HATIPsDKEHUE.
Hanpsiokenune Ha BbIXOJe UHTErparopa OyneT JuHeiHHO MeHsaTbes (curnan 4 puc. [4.26
J1.2]). IIponopLioHaIbHO 3TOMY C IOMOLIBIO YCTPOICTBA BpEMEHHOM 3aepiKKU
(YB3) Oyner meHAThCs 3aaepikka CUTHAJIOB 1 11 2 OTHOCUTEIbHO UMITYJIbCa 3ampoca
n3).

Curnan 2, Ha3bIBa€MbIil KOHTPOJIBHBIM CTPOOOM, NIOJAETCsl Ha OOHAPYKUTEb.
Ha BTOpoii Bx0ox 3TOro obHapyxwuress nocrynatot csou ONJ u «ayxue» OMU/I.
O6mnapyxenue «csoero» OMJI Ha poHE HECHHXPOHHBIX MOMEX OCYIIECTBIISIETCS IO
Kputepuro «K 13 N», T.e. OTBETHbIE UMITYJIbChI CYUTAIOTCS] OOHAPYKEHHBIMU U
YCTPOWCTBO MEPEXOINT B PEKUM «CIIEKEHUE», KOria U3 N 3arpocoB 1 N 0’KUAAEMBIX
cosnagernii OM/] ¢ KOHTPOJIBHBIM CTPOOOM 32 OJHON BPEMEHHOH MO3ULNH OyAeT
oOHapysxeHo Oonee K coBnanenuil. BpemenHble iuarpaMmbl MOSICHSIOT padoTy
u3Mepurens B pexume «Ilouck» npu 0OHapyKeHUU MO KPUTEPHIO «2 U3 3».



Hauunnas c TpeTbero mukia ycTpoicTBo nepexoquT B pexum «CrexxeHue» u
3aziepKKa KOHTPOJIBHOTO CTPoOa OyeT OnpenensaTbCsi CUTHAJIOM C BBIXOAA
BPEMEHHOIO Pa3INuUTENs.

Ecan npu npocMoTpe BCero BpeMEHHOI0 MHTEpBaJla MOJIE3HbII CUTHAN He
oOHapy KeH, HHTerpaTop cOpachIBaE€TCs B HYJIEBOE COCTOSHHE U TIOMCK TIOBTOPSIETCA.
Jnist cokpaleHust BpeMeHH MOoNCKa HEOOXOIUMO YaCTOTY 3aIIPOCHBIX
UMITYJIbCOB YBeJINUNBaTh. B pexunme «CrexeHne» 4acToTy 3alpOCHBIX UMITYJIbCOB

YMEHBIIAIOT Il YMEHBIICHUS 3arPY3KH HA3€MHOTO PaIioOMasiKa.

Peorcum «Cneoxcenue»

B sTOoM pexume Ha wHTErpaTop nomaercs curxan ournOku 3 (cm. puc. [4.26
J1.2]), BbIpaOOTaHHBII BpEMEHHBIM Pa3nYUTeNIeM, OCIEAHUIT MOKHO
paccMaTpuBaTh KakK MepeMHOKHUTENb BXOAHBIX CUTHANOB. HanpsbkeHne Ha BbIXO/E
MHTErpaTopa yrnpasisieT BPEMEHHO! 331ep>KKOH 10 TeX Mop, MoKa CUTHAJ OIINOKHU He
craer paseH 0. B atom ciyuae t, = tp.

[Ipu nponagaHuy OTBETHBIX UMITYJILCOB HA BPEMEHHO MO3ULINH,
OTIpeNieNsIeMbIX KOHTPOJBHBIM CTPOOOM, N3MEPHUTEINb MEPEXOANT B pexuM «Ilonck».
Opnaxo nepexoay B pexxuM «Ilonck» npealecTByeT HeKOTopas 3aJepKKa,
Ha3bIBaeMasi BPEMEHEM IaMsTH, & COOTBETCTBYIOIIUN NMEPEXOAHBIN PEKUM -
pesxxumoM «IlamMsTE». DTO MO3BOJISIET UCKIIFOYUTD BIIMSIHIE MECTHBIX IPEMETOB,
3aTeHeHNe KOTOPBIMU MOYKET IIPUBOIUTH K KPATKOBPEMEHHOMY IPOTIAJAHHIO
OTBETHBIX UMITYJIbCOB JAJIbHOCTU. ECJIM OTBETHBIE UMITYJIbCHI BHOBB MOSIBIISIIOTCS U
COBIMAJAIOT C KOHTPOJBHBIM CTPOOOM IO NCTEUEHHSI BPEMEHU aMSTH, TO U3MEPHUTEb
BHOBB IEPEXOINT B peKUM «CliexeHne.

3.6. Ocodoennoctu cucrembl DM E/P

Kak yxe ormeuasnocs, cuctema DME/P ucnone3yercsi B kayecTse
IaJIbHOMEPHO! MOJCUCTEMBI B cUCTeMe rocanku tumna MLS.
OcHoBnble ocobeHnoctu cucrembl DME/P:

*  MOBBILIIEHA TOYHOCTh. B OMOPHOIT TOUKE CyMMapHasi MOTPELIHOCTh He
npesbimaeT 30 M (20 );

* 30Ha JeHCTBUS Masika orpaHudeHa 37 KM, 4TO MO3BOJIMIO YBEJINYHUTh
OTHOIIEHNE CUTHA/LIYM;

* BBefeHbI ABa pexkuma padboTsl «lA» u «FA». Pexum IA (Initial
Approach) ucnonssyercs Ha ynanenun 37 — 14,3 kM OT Touku
nocaznku. Pexxum FA (Final Approach) — ot 14,3 kM 10 To4kM
npuzemierns. B pexxume FA ncnonp3yroTcess MIyJibehl ¢ 6osee
KPYTBIM niepeHuM (POHTOM: IHTEIBHOCTH (poHTa 1,6 MKc. HacToTa
CJIEZIOBAHUS 3aIPOCHBIX UMITYJIbCOB ITPH paboTe GOPTOBOTO
obopynosanus B pexnme «Cnesxxenne» pasHa 40 map UMITYJIbCOB B
cexyHay. B pexxume |A — 16 map umIynscoB B CEKyHIY;

*  YBEJIMYEHO YUCJIO YACTOTHO-KOAOBBIX KaHAJIOB, 33 CUET BBEICHUS
IOTMOJHUTENbHBIX KOJOBBIX nHTEepBasioB (kanan W u Z);

* yMeHbBIIeHA YacTOTa 3aMPOCHBIX UMMYJIBCOB MPHU paboTe 6OPTOBOTO
obopynosanus B pexxume «llonck» no 40 map uMITyJIbCOB B CEKYHIY.
[Ipu pyneHuu 1 CTOSIHKE YHCIIO 3aIIPOCHBIX UMITYJIBCOB PABHO 5 map
UMIIYJIbCOB B CEKYHIY;

* B CHCTEME UCIOJIb3YeTCs IIUPOKOIOIOCHAsI 00pabOTKa CUTHAJIOB,;

* B OOpTOBOM 000PYIOBAHUN PUMEHSFOTCS TOYHBIE IOPOTOBBIE CXEMBI.



4. 3akKknryeHue

Crannapruzauus cucremel DME oOycnasnuBaer o0si3aTensHOe €€
UCIIOJIb30BAHUE B CUCTEMaX 00ecreueHus a3pONOPTOB, B TOJKE BPEMsI COBPEMEHHbIE
TEXHOJIOTUH ¥ OTIBIT SKCIUTyaTaL[UH MMOAOOHBIX CHCTEM CO3HAI0T 0a3y AJsl pa3BUTHUS U
cosepieHcTBOBaHus. B yactHocTn Yensbunckuii pagno3ason «Iloner» ocBomn
BBIITyCK COBPEMEHHOM «PaanoIoKalMoOHHas cUCTeMa OV KHEN HaBUTaLllU C
mexxayHapoaHbiM popmatom curnanos VOR/DME/N ,,PMA-90/PM/T-90“»[J1.4]
[JL.5]
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