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BBenenue

3aa4yHUK TOCBSIIEH OCHOBHBIM MOHSTUSIM U MOJICIISAM JI€TEPMU-
HUpoBaHHOU Teopun DMC. ABTOpBI pacCMaTPUBAKOT TAKUE BOIMPOCHI,
KAaK XapaKTEPUCTUKN U3JTYy4YECHUs MEPEAAaTUYMKOB, €CTECTBEHHBIX U HC-
KYCCTBEHHBIX TIOMEX, MOJICJIA MTOTEPh MPU PACIPOCTPAHEHUH CUTHAJIA
U TOMEXMW B KaHaJe, XapaKTEPUCTUKU MPUEMHUKOB, BIUSHHUE Mapa-
METPOB aHTEeHH, (P eKThl BO3IEeHCTBUS ToMeX. PazoOpaHbl Kputepuu
OMC u sransl ouenkun IMC. IlpennararoTcst Takke 3a1aduu Ha o0Oec-
neuenne OMC npocTelmmMu crnocodaMu, B TOM YKCII€ Ha 3Tare mpo-
€KTUPOBAHUSI YCTPOUCTB, CUCTEM U CETEM.

N3-3a orpaHM4eHHOro0 00bEMA 3a/JauHMKa OCTAJIUCh 3a Mpejesa-
MH paccMOTpela ciueayromue Bonpockl OMC: CTaTUCTUYECKUN aHa-
JU3 TIOMEX, OLIEHKAa BEPOSITHOCTH MPEBBIIICHUSI TOMEXaMH JIOITYCTH-
MbIX ypoBHEH, obecnieueHue DMC KOHCTPYKTOPCKUMHU, TEXHUYECKU-
MU ¥ TEXHOJOTUYECKHUMHU METoAaMu, olleHka DMC npu nmomoiu mnpo-
IPaMMHOTO OOECIeUeHHs, pacnpeeieHue paauo4acTOTHOIO pecypca
U olileHKa 3G (PEKTUBHOCTH €r0 UCIOIb30BaHMS, BOMPOCH! BIUSHUS HE-
KAQUECTBEHHOTO TMWTAHUS M PACHPOCTPAHCHHUS IOMEX IO IEMsM
yrpasiieHust Ha OMC yCTpOUCTB.

3agauu, TpeOyrolne YucjaeHHoro pemieHus Ha IBM, nomedeHbl
3HAYKOM *,

1. U3nyyeHune nepeaarymkoB

1.1. D¢ dexTuBHAA N3TydaeMasi MOIIIHOCTD

MomHOCTh MOKET OBITh BbIpakeHa B 1b OTHOCUTENIBHO HEKOTO-
PO OIOPHOM MOIITHOCTH, 0OBIYHO OTHOCUTENIBHO BT nnu MBT:

P

1 MBT

P[nbm]=101g (1.1)

O6parHoe npeodpa3zoBaHue:

P[Br]=10%71bM], (1.2)



[Totepu B kabeye ompeAeistOTCs MOTOHHBIM 3aTyXaHUEM & |
JUTMHOU KaoOens [ :

L [nBl=a-I, (1.3)

L [xb]=101gL,,

L, =10%15xl7b],

[Tonasie moTepu B Puaepe CKIAABIBAIOTCS U3 MOTEPh B JKaMIIEpax
L, IOTEpb B MarucTpaibHOM Kabene L, , IOTepb, BEI3BAHHBIX Pacco-

TIIACOBAHUEM aHTCHHBI ¢ punepamu L,

Ly=DLy+L.+L,. (1.4)

IloTepn L, ompenenstoTcs TeM, 4To Ha KaXKaoH (puKCUpOBaHHOM
4acTOTe, KPOME MPSIMOU BOJIHBI, HECYIIEW SHEPTUI0 OT TE€HEpATopa K
AHTEHHE U MMEIONIeH KOMILIEKCHYIO aMIumTyny U;, B duaepe cyuie-

CTBYET U oOpaTHas BOJIHA, BOZHUKAIOIIAS B PE3yJIbTATe OTPAKECHUS OT
AHTCHHBl W MMEIOLIAs] KOMIUIEKCHYIO aMImuTtyny U,. OTH BOJIHBL

UMEIOT MOIIHOCTH /| B P, COOTBETCTBCHHO.

PaccormnacoBanue xapaktepusyeTcsi Takxke Kod(PQPUIIMEHTOM OT-
pakKeHUS:

Komp =Us U (1.5)

1 K03 (PUIIMEHTOM CTOSYEH BOJIHBI:

xep=Yma _Ui+Us 1+ Komy (1.6)
Umin Ul - U2 1_Komp
KCB-1
= . 1.7
°"P KCB+1 (17

Koaddurment monae3Horo AeMcTBUS coeauHEHHS «puaep — aH-
TEHHA) OIPEICIISICTCS BRIPAKCHUEM



R 1

TTRiR 1 K| (1.8)

ITorepu paccornacoBanus cBsizanbl ¢ KIIJI BeipakeHuem:
L,=-10lgn. (1.9)

DddexkTuBHAS U3TydyaemMas MOIITHOCTh PaBHa:
Poppusn. = Broos. - Omax > (1.10)
rae P,,,, — MOABOAMMAsA K aHTEHHE MOLIHOCTB:

Bpos [0bm] = P[obm]— Ly, (1.11)
a Gpax — MAaKCUMAIBHBIM KO3(Q(MUIUCHT yCcUIcHUS aHTCHHBI. Koad-

(GUIMEHT yCWICHHsI aHTEHHBI ONIPEACIIICTCS €ro JuarpaMMoi Halpas-
JICHHOCTH M MEHSETCS B 3aBHCHMOCTH OT HaIpaBJICHHUS, XapaKTepH-
3YIOIIETOCS yTilaMu ChepUIeCKON CUCTEMbI KOOPAUHAT 6 U @

G(0,0) =G, - F(6,0). (1.12)

ax

1.2. YacTOTHBIE XapaAKTEPUCTUKH
U3JIyYCHHUS NepeIaTuYnKoOB

OxTaBa — MHTEpBa, Ul KOTOPOrO OTHOUIEHHE I'PAHMYHBIX Yac-
TOT f>/ f1=2.

Jlexkana — MHTEpBAJL, IUI1 KOTOPOrO OTHOUICHWE I'PAHWYHBIX Yac-
ToT f5/ f; =10.

Koa¢pdunueHT npsMoyroiabHOCTH YaCTOTHOM XapaKTEPUCTUKU:

A
g = /a , (1.13)
Af 3
rae Af, — LIHMpUHA [IOJIOCHI YaCTOT 110 YPOBHIO & Ab OT MakCMMyMa,

Af_3 — IIMPHUHA IOJIOCHI YaCTOT I10 YPOBHIO —3 1b.



YacToTel TapMOHUK OCHOBHOM YacTOTHI f, paBHBI f, = nf, 4ac-
TOTBI CyOrapMOHUK — f,, = fo /n.

[IIuprHa MOJIOCHI OCHOBHOTO U3JIyueHHs (HeoOxoauMasl 1ojoca)
JUISl CUCTEM, paOOTaONIUMX HA aMIUTUTYIHOU MoayJiaiuu (AM), umeet
BU/I;

Jo = Ju, ons ObM,,

. 5 (1.12)
2f,,  0na BAM unu noanoiu AM,

rue f, U f, — BEPXHAA U HWKHsA IPAHUYHBIE YaCTOTHl MOIYJIUPYIO-

mero curHana, BAM — GanancHas amrmutyaHas moayssamnus, ObM —
OZHOTIOJIOCHASI MOIYJIALUS C TIOJIABJIICHHON HECYIIEH.

[IprcBOeHHAsI MOJIOCa YAaCTOT OTJIMYAETCS OT HEOOXOAMMOHN Ha
BEJIMUMHY YJABOCHHOW BO3MOXXHOM MAaKCUMAJIbHOM JOJITOBPEMEHHOU
HECTAOMJIBHOCTH Tepe/iaTurKa 3a BCE BpeMsl €ero paboThl WM Ha Y-
BOCHHYIO BEJIIMYMHY BO3MOKHOTO MAaKCUMAJIBLHOTO JIOTIEPOBCKOTO
casura Af,,, :

B =B, +2Af,,,. (1.13)

B coorBercTBUM ¢ HOpMaMu 2 Af,,,, I paguOBEIIATEIIBHBIX I1€-

penatunkoB HY, CY, BU nuanazonoB He moikHA npeBbimarh 10 I,
OBY munamazona — 100 I'm.
BBonurcs Ttakke B, — KOHTPOJIbHAs IIUPHUHA IIOJIOCHI YacTOT, 34

npeaeaaMu KOTOPOH CIEKTPabHBIE COCTABIISIONIME OCTIA0JCHBI Ha
30 nb.

3a npezfenamMy 3aHHUMAeMOU II0JIOCHI 4acTOT B,, OCTAaErcs I0JIs
£ =0,5 % (w1 HeKoTopas Apyras, HO oObiyHO UMeHHo 0,5 %) cpen-
HEl MOIIHOCTM paAWOCTaHLIMM HAa IPHUCBOEHHOM 4YacToTe f.
[Ipy 5TOM MOIMHOCTH MOMEX OT BHEIOJOCHBIX W3JYUYCHUN CTAHIIUU,
paboTaIMX B COCEHUX C JIAHHOM YaCTOTHBIX KaHAJIaX, HE MPEBHI-
maetr [ % MOIIHOCTY CUTHAJa B OCHOBHOM KaHAaJIe MPUEMa.

[Ipn mocTpoeHnM MOJENN YaCTOTHOW XapaKTEPUCTUKH TEpeaaT-
yyuKa Orvoaroias peajbHOro CIEKTpa amnmpoOKCUMHUPYETCS KYyCOYHO-
JIMHEMHOW OTPAHUYMUTEIILHON JIMHUEW BUJIA



P(Af) = P(Af) + A; lgi—;, (1.14)

1

rae P(Af;) — yMeHblIeHUe YPOBHS MOIIHOCTH M3JIy4YeHUs IIPHU pac-
CTpOiiKe Ha Af; OTHOCHTEILHO YPOBHS OCHOBHOIO M3IIy4eHHs, 1b; a

HAKJIOH OTruOaroiieil OorpaHUYMTESIbHOM JIMHUM CIIEKTpa B Mpeiaenax
[-T'0 TMHEWHOI0 y4YacTKa allpOKCUMAllM¥ B MHTEPBAJIE YacCTOT OT Af;

1o Af;.; umeet Bun (B 1b/neK):

A = P(Afi+1)_P(Afi)
T Y
v

(1.15)

U XapaKTepU3yeT CKOPOCTh YOBIBAHHS MOIIHOCTH CIEKTPAIbHBIX CO-
CTaBJISIFOIMX U3Ty4YECHUS.

KoMOHMHAIIMOHHOE H3JIyYyeHHEe — 3TO NMOOOYHOE H3IyYECHHE Ha
4acToTax f, , NOJy4arolUXCA B pe3yJbTare B3aMMOIECHCTBUSA Ha HE-

JUHEUHOM »3JIEMEHTE NepejaTyuka KoJjieOanuil, (OpMUPYIOIIUX He-
CYHIYI0, U UX rapMOHHUK. Ecili CUTrHan 4acToThl f, CO3HAacTcsd IMyTEM

HEJIMHEWHOTO MPe00pa30BaHusl CUTHAIIOB 4acToT f, f» U f3, TO

fK :|pfliQf2imf3

s p,c],n/I=1,2,.... (116)

HMuTepMOnyIALIMOHHOE H3JIy4eHHE Ha 4acTOTax f, BO3HHUKAET

Py B3aUMOJICUCTBUU OJIM3KO PACIONOXKEHHBIX MNEpPeAaTIYMKOB, Ha-
OPUMED ABYX C YACTOTAMH f| U f:

fu=|pfi£4fa|s p.g=1.2.... (1.17)

Coueranue p + ¢ HA3BIBACTCSA MOPSIAKOM UHTEPMOLYJISALINH.

Y KOMOMHAIIMOHHBIX, UHTEPMOIYISIIIUOHHBIX U IIYMOBBIX H3JIY-
YEHUU CIIEKTPHI OMUCHIBAIOTCSI AaHAJIOTUYHO BbIpaxenuto (1.13).
Jls oTcTpoek 4acToT Af > B_3 /2 (3a mpelesnaMu OCHOBHOTO Ka-

Haja MepelaTyrKa) U3IyYeHUEe MOYKHO MOJICIIMPOBATh MPU MMOMOIIH
BBIPAKECHUSA



(241 / B3) (1.18)

M(Af) =60
Ig11_g

1.3. 3aga4yu ay1s1 CAaMOCTOSATEIBHOIO0 PelICHUs

1.1. Bepasure MOITHOCTh NIepe1aTurKa B 1bM, €CJIM OHA paBHA:

a) 1 mBT, 0) 10 Br, B) 16 BT, r) 10 MxBT.

1.2. [ToronHoe 3aTyxaHue B KaOejie Ha BEIOpAaHHON YacTOTE PaBHO
0,1 nb/m. Onpenenute noTepu B kadbese B Ab U pazax, €Clu €ro JJnHa
paBHa:

a) 1 m, 0) 10 Mm, B) 30 M, r) 100 M.

1.3. MomnocTh niepenatunka S0 BT, moTepu B KaxKJI0M W3 JKaM-
nepoB 0,1 a1b, moroHHoe 3aTyxaHue B Kabese Ha BHIOPAHHOM 4acTOTE
0,05 nb/M, nnuna kabens 30 M. Onpeaenure cymMMapHbIE MOTEPU B
dusiepe U MOIIHOCTh, MOABEIEHHYIO K aHTEHHE, B BT 1 1bM.

1.4. KCB B nutatomieMm aHTeHHy kabene paBHo 1,5. Onpenenure
MOTEPU HA PacCOracoBaHUE, a TakkKe KOd(PPUUIUEHT OTpa)keHUs OT
anteHHbl U KIIJI coequHenus «kabenb — aHTCHHA.

1.5. AHTeHHa coequHEHa ¢ TMepeJaTYuKoOM 0e3 MarucTpalibHOIo
Kabesisi, MOTepsIMA B OYEHb KOPOTKOM COEJMHUTEILHOM Kabesie MOoX-
HO npeHeOpeun. K anTeHHe nmocTtymaeT MonHocTh 10 BT, Makcumarb-
HbI Kod(ppunuent ycunenus antennsl 18 n1b, KCB pasen 1,5. Bripa-
3UT€ MAKCUMAaJbHbI KOA(DPUUIHMEHT YCUIIEHHS B pa3ax, ONpEIeIuTe
MOTEPU MOIIMHOCTH U 3P(PEKTUBHYIO H3Iy4aeMyl0 MOIIHOCTH B AbM

U pazax.
1.6. JlmarpamMmma HampaBJIEHHOCTH AHTEHHBI B TOPU30HTAIBHOU
IJIOCKOCTH KpPYroBasi, B BEPTUKAJIbHOW — OINHUCHIBAETCS 3aKOHOM

F(0)=|sinf|. MakcumanbHas 3¢ ¢deKTUBHAS U3TydacMasi MOIIHOCTb

paBHa 20 nbM. Onpenenute, kakas 3¢ (PeKTUBHAS MOITHOCTh H3Iy4a-
eTcs B HanpaByieHuH 60 rpaycoB K TOPU30OHTY, K 3€MJIE.

1.7. KBa3MMOHOXpOMAaTUYECKUN MepelaTyuK paboTaeT Ha 4acTo-
te 100 MI'. Onpenenure 4acTOThl MEPBBIX YETHIPEX TAPMOHUK H
CcyOrapMOHUK 3TOTO NepeaTyuKa.

1.8. HoMuHanpHass MOIIHOCTh KBa3UMOHOXPOMATHYECKOTO TIepe-
naturka paBHa 10 Bt. Cuuras, 4To ociadjaeHre MOIIHOCTH Ha 9acTo-

Tax TapMOHUK U CyOrapMOHUK OMpPEAeIIIeTCs] 3aKOHOM (n!)z, rae n —

HOMEp TapMOHHKH (CyOTapMOHHUKH), OTIPEACIUTE MOIIIHOCTh MepeIaT-
YHKa Ha MEePBBIX YETHIPEX rapMOHUKaX U cyOrapmonukax. [locTpoiite

8



CHEKTPAJIbHYIO TJIOTHOCTh MOIIIHOCTH CHUTHAJa, YYUTHIBAasK TOJIBKO 3TH
KOMIIOHEHTHI CIIEKTpa CUTHAJIA.
1.9. OcnabneHue MOITHOCTH TIepeaTYMKa Ha YaCTOTaX rapMOHUK

U cyOrapMOHMK ONpeNeNseTCs] 3aKOHOM (n!)z, rAe n — HOMEp rapMo-

HUKHK (cyOrapMmoHuku). Onpenennte HOMEpP TapMOHUKH (cyOrapmo-
HUKH), KOTOPYIO YK€ HE HaJ0 MPUHUMATh BO BHUMAHHE MPU aHAIU3E
OMC B COOTBETCTBUU C KPUTEPUSMH: YUUTHIBAIOTCS KOMIIOHEHTHI,
KOTOpBIE 0CJIabJIeHBI HEe O0Jiee YeM Ha

a) 60 nb, 0) 80 nb.

1.10. OcHOBHOM CHUTrHaj mepeaaTdnka — OJHOTOHAJIbHAS aMILIU-
TyaHas Monyysiuus ¢ Hecyied yactotod 100 MI'p u mmpuHON criek-
tpa 100 k['11. Onipenenure, 4TO MPEACTABISIOT COOOM: a) BTOpasi rap-
MOHHUKA; O) TPEThsl TapPMOHUKA. YKAXWUTE, KaKue IHANa30Hbl YacTOT
OHHU 3aHMMaroT. Haiigure mupruHy CIEKTPOB 3TUX TAPMOHHUK.

1.11. Homunanenas momHocth nepeaatunka 20 Bt Ha yacrore
850 MI'u, nmosnoca nponyckanus pasHa | MI ', BHENOIOCHOE M3ITyye-
Hue He npesbimaeT —60 ab. OnpenenuTe MOIHOCTh NEpeaTunKa Ha
4acTOTax:

a) 850,5 MI'm, ©6) 849,5 MI'1, B) 851 MI', 1) 900 MI1.

1.12. HomunaneHasa yactora nepenatyuka 10 I'T'u, monoca mpo-
nyckanus 1 I'Tu. 3a npeaenamMu noyoCckl MPOIMYCKaHUS CKOPOCTh CIia-
nanusi ormbaromeit crekrpa au6o 30 nb/oktaBy, 1u60 60 nb/mekany.
Haitnute ocnabnenue curnaia B 000ux ciydasx st 4acToTel 15 I'T.

1.13. Onpenenure g nepenaTynka U3 3agadd 1.6 mupuHy criek-
Tpa a) no ypoBHio —30 nb; 6) nmo yposHio —60 nb. Beraucnure xoad-
(PMLIMEHTBI IPAMOYTOJIBHOCTH clIeKTpa 11_3q, I1_¢.

1.14. Monynupytoiiee U3JIydeHUEe — CUTHAJ, COCTOSIIIUN U3 Hep-
BbIX TpEX rapMoHMK 4yacToThl 1 kI'l. Onpenenure HEOOXOAUMYIO TO-
Jocy yactoT AM-nepenaTdynka, €Clid UCIOJb3yEeTCs: a) MOoJHas aM-
IUIMTYIHAasT MOAyJsiuusi; ©) OajmaHCHas AaMIUTUTYyJIHAs MOIYJISIIUS;
B) OJIHOIOJIOCHAS! aMILJIUTYAHAsT MOAYJIALMS C TI0JIaBJICHHOW HECYIIIEH.

1.15%. Onpenenute YUCICHHO KOHTPOJBHYIO MIMPHUHY IMOJOCHI
4acTOT, €CJIM CUTHAJI MIEpeIaTuuKa MPeICTABISIET COOOM MPSIMOYTOJIb-
HbIE UMITYJIBCHI JUIMTEIBHOCTHIO 1 MKC. YKa3aHUe: OLEHKY ITPOBEAUTE
o orudaroIIel CreKTpa.

1.16*. OnpenenuTe YUCICHHO 3aHUMAEMYIO TMOJIOCY YacTOT IJis
nepeaaTunka u3 3ananud 1.15, ecnua) g =1 %;06) f=0,5 %.

9



1.17. 3anumaemas mnojsioca yactoT nepegatuuka 1,2 I'T1 onpene-
neHa npu f =0,5 %. Onpenenure MakCUMalbHYI0 MOIIIHOCTh KBAa3H-

OeJioll MOMEXH B COCEHEM KaHajie, €Clid €€ MOIIHOCTh B OCHOBHOM
KaHalie npuéma paBHa 1 MkBT.

1.18. Onpenennte MUHUMAIIBHYIO INIUPUHY ITPUCBOCHHOM MOJIOCHI
4acTOT PaJMOBEIIATEILHOIO IEPEAATUMKA, €CIIM HOMUHAJIBHAS YaCcTOT
paBHa 100 MI', a HeoOxoauMast moyioca yacTot paBHa 2,7 kl'.

1.19. 3aBucumocTs orubaromieii crnekTpa mnepeaaTdyuka OT pac-
CTpoOlikH 4acToThl Af mporalOynupoBaHa B Tadymie 1.1; a) mocTporite
Ooru0aroIIylo CreKTpa; 0) omnmpeaeauTe CKOpPOCTh CHafaHus Orubdaro-
el Ha KaKJI0M U3 YYacTKOB; B) 3alHUIIUTE BBIPAXKECHUE JJII Orudaro-
IIEH CIEKTpA.

Ta6muma 1.1
Af, T 0,6 1,2 2.4
AP(Af), nb -3 —44 —&0

1.20. CkopocTh crmajaaHusi oruOaroiieil CIeKTpa CHTHaja Iepe-
JaTYMKa Ha OJHOM W3 ydacTkoB paBHa —500 nb/mex. Beipaszute sty
BEJIMUUHY B 1b/OKTaBy.

1.21. Curnan nepenatunka yactotsl 20 I'T' momyyaerca myTém
HEJIMHEHWHBIX TTpeoOpazoBanuii curnanoB yactoT 2 u 10 I'T. Onpene-
JUTe, KaKue W3 KOMOWHAITMOHHBIX 4acToT ¢ m<2 u n <2 NpouayT
4yepe3 MUPOKOMOIOCHBIA OKOHEYHBIM YCUJIUTEIb C MOJOCOU MPOITyC-
Kadusa ot 16 no 24 I'T1r.

1.22. Tlepenatunk CDMA pabotaetr Ha yactote 881,25 MI'1 u
umeet noJiocy 1,2 MI'; nepenatunk EGSM — Ha gactote 889,6 MI'11
u uMeeT nosiocy 6 MI'n. Onpeaenure, THTEPMOIYISUOHHBIE KOJIE-
OaHUs KaKuX 4aCTOT MOMaJal0T B OCHOBHBIC KaHAJIbI IEPEIATUMKOB.

1.23. TlepBbiii mepegaTyuk padOTaeT HA HOMHHAIBLHOW 4YacTOTE
f1=1ITn u umeer mnomocy 10MI'n, BrOpOoM — Ha 4dYacroTe

/> =1,51T1 u umeet 1y xe nonocy. Onpeaenure mopsaI0K HHTEPMO-

TYJSITAOHHBIX KOJI€OaHUM (M3 MEPBBIX MATH MOPSIKOB) U KPATHOCTH
4acToT f; U f,, IPOXOIAIIUX Yepe3 OKOHEYHBIN YCUIUTENb IIepeaarT-

YHUKa.

10




2. Y4éT norepb Ha Tpacce pacupocTpaHeHus

2.1. Ilorepu B CBOOOAHOM NPOCTPAHCTBE

Mo1HOCTE Ha BXOJ1€ TPUEMHON aHTEHHBI
Py = Paqbgb.uwz. - L, (2.1)

rae L — norepu B KaHajie.
Ecnu curHan ¢ JJIMHOM BOJHBI A pacnpocTpaHseTcs B CBOOO-
HOM IIPOCTPAHCTBE Ha pacCTossHUE R, TO

2 2
ch.np.{MTRj =(47[CfR j , 2.2)

IJIE ¢ — CKOPOCTh CBETA B BaKyyMe.
Bripaxxenue (2.2) MokeM mepenucarh B JOrapuMUIECKOM Mac-
mrade:

4R 4
Legnplnb]=101g L., = 201g7 =20Ig /R (2.3)
WJIY, BBIpA3uB 4yacToTy B MI ', a pacCcTosHME — B KWJIIOMETPAX:
47z f[MI'1]-10° R[xem] - 10°
Lyg nplnb]=201g f[MI'y] C [km]-10° _
407
= 2OIgT +201g f[MI'u]+201g R[xm] = (2.4)

=32,441+201g f[MI'u]+201g R[xm].
JI71st Apyrux Tpacc ecTb CBOM (POPMYJIbI OTEPb.

2.2. IloTepu B ropoJcKou cpejae

PaccMoTpuM noTepu npu pacupOCTPaHEHUHU B TOPOJE IS CETEN
NOABMXKHOM panuocBsa3u. lIpm atom ucnonb3yercs moxens Oxamy-
pa — Xara — 3aTyXaHue CUTHAJIA IPU PACIPOCTPAHEHUH B TOPOIACKUX
panoHax:

11



L, =69,55+26,16lg f —13,821ghge —a(h o)+ (44,9-6,551ghg)Ig R,
(2.5)

r7e yactoTa BbIpaxkaeTcss B MI'1, BBICOTHI MMOJiBeCa aHTEHH 0a30BOM
hpc 1 aODOHEHTCKOW /4~ CTaHLMK — B METpax, PacCTOSHUE R MEXKIY

CTaHIIUAMU — B KM.

BI)Ipa)KeHI/Iﬂ JJI1 3aBUCHUMOCTH OT BBICOTHI aOOHEHTCKOM CTaHIIUHN
OTIIMYAKOTCA IJI pa3HbIX THUIIOB 3aCTpOﬁKHI
1 1opoaa CpCaAHUX pasMEpPoOB

athyc)=QQ1lg f-0,7)h - —1,561g £ +0,8, (2.6)
JUTSL KPYITHOTO TOPO/ia
a(hyc)=3,2(1g11,75h 4 )* —4,97. (2.7)
Jlns ipuropojia BMecTo (2.5) UCTIONIB3YIOT BhIPaKEHUE
Ly =L, —21g(f /28)" - 5.4, (2.8)
JUI CEJIbCKON MECTHOCTHU

Leopa =L, —4,78(1g 1 )" +18,331g f —40,94. (2.9)

ceia

Mogens Okamypa — Xata UMEET OrpaHUYCHHUS:

—yacrtota curgana ot 100 mo 1500 MI'1i;

— JanbHOCTH cBsA3U OT 1 10 100 KM;

— BBICOTA MObEMa aHTeHHBI 0a30B0oH cTtaHuu oT 30 10 200 M;

— BBICOTA MTOJBEMA aHTEHHBI A00HEHTCKOM cTaHiuu oT 1 10 10 m.

2.3. 3amaum 11 CaMOCTOATEILHOTO PelleHUsA

2.1. DddexTuBHAs U3Iyyaemas MOIIHOCTh HCTOYHUKA paBHA
20 nbwm. IToTepu Ha Tpacce pacopoCTpaHEHUsI Ha BHIOpAHHOW YacTo-
te coctaBunu 90 nb. Omnpenenure: a) ypoBE€Hb CUTHAIa Ha BXOJIE
npuéMHON aHTeHHBI B 1b 1 MKBT; 0) cMOXeT 1M NpUEMHUK cpearu-
pOBaTh HAa TAKOW CHUTHAJ, €CJIM YYBCTBUTEIBHOCTh MPUEMHHKA PaB-
Ha | HBT.
12



2.2. Onpenenvre BEIMYMHY NOTEPH HA TPACCE, MPU KOTOPBIX MPH-
EMHUK U3 337a41 2.1 BOCIIPUMET CUTHAJI ICTOYHUKA U3 TOM JKE 3a]1auH.

2.3. Onpenenute MOTEpU B CBOOOTHOM MPOCTPAHCTBE CHUTHAJIA C
yactotroit 30 I'T'1 mpu pacnpocTpaHEHUH HA pacCTosTHUE | KM B pazax
u 1nb.

2.4. Onpenenure pacCTOSHUE, HA KOTOPOM CHUTHAl YacTOThI
1 I'T'u ucoertaer ociadbnenne 80 1b.

2.5. Onpenenure, Kak HY’)KHO U3MEHHUTh PACCTOSTHUE MEXAY IPHU-
E¢MHUKOM M TEpelaTYuKOM, YTOObI TIOTEpU MPU PACIPOCTPAHECHHUH B
CBOOOJHOM MPOCTPAHCTBE: a) YMEHBIIUWIUCHh B 2 pa3a; 0) yMEHBIIIU-
much B 9 pas; B) ymenbinuiauch Ha 80 1b; 1) ymenbmunuck Ha 40 nb.

2.6. Curnan yactotsl 3 [Tl npuHUMAETCd HEKUM MPUEMHUKOM
Ha MakCHUMaJlbHOM paccTosgHuu | kM. Omnpenenure, Kakoul IJOJKHA
OBITh YaCTOTa, YTOOBI MIPU MPOYUX PABHBIX YCJIOBUSAX TOT KE MPUEM-
HUK MOT MPHUHATH CUTHAI HAa paccTosTHUM 10 KM.

2.7. MomHocTh nepenatunka paBHa 40 nbm, mortepu B ¢uaepe
3 nb, yactota curnana 1 I'T'u, koadgduimeHT ycuiieHus: nepenaronen
anTeHHbl 18 nb, npuémMHas aHTeHHa — HeHamnpasieHHas. Onpenenure
YPOBEHb CUTHAJIa Ha BBIXOJIe TpUEMHOM aHTeHHBI (B BT u 1bm), eciu
OHA pacIoJIoKeHa Ha paccTostHUM S00 M OT aHTEHHBI IEpeaaTUYHKA.

2.8. MomHocTh mepenatunka pasHa 60 nbm, motepu B duaepe
3 nb, yactorta curnana 100 MI't, koadgduimenT ycuineHus nepeaaro-
meid anteHHsl 15 1b, Ko3puIMeHT ycuneHus NpUEMHONW aAHTCHHBI
5 1b. Onpenenurte ypoBEHb CHTHAJIA HAa BXOAE NMPUEMHON AHTEHHBI
(8 BT 1 n1b), eciu oHa pacrnonokeHa Ha pacCTOSHUHU 1 KM OT aHTEHHBI
nepeaTyrKa.

2.9. Ilonyuure 3aBucumocth AL[Ab](n) W3MeHEHUS 3aTyXaHUS

L[ab] ot k03 PunmieHTa yBenndeHust pacCTOAHUA n = R, / Ry.

2.10. IIpu pacmupeHur 30HBI OOCITY>KMBaHUS MPEAEIbHOE pac-
CTOSIHUE€ TPUEMHUKA OT 0a30BOM CTaHIMU  YBEJIMYWIOCH B a) 2;
0) 10 pa3. Onpeaenure, Kak HY)KHO W3MEHHTBH MPU 3TOM MOIITHOCTH
nepeaaTyrka, 4YTo0bl KAYECTBO MpUEMa OCTAIOCh TEM KE.

2.11. ITpu pacmmpeHun 30HBI OOCIYKUBAaHUS TPEACIbHOE pac-
CTOSHHE TIpUEMHUKA OT 0a30BOM CTAHIIMM YBEIUYWIOCH B a) 2;
0) 10 pa3. Onpenenure, Kak Hy>KHO U3MEHUTH KOA(PPUIUEHT yCUICHHUS
nepearollei aHTeHHbI, YTOObI KAUECTBO MPUEMA OCTAIOCH TEM KE.

2.12. ITomexa vactotsl 1 I'T'11 OT aHTEHHBI, TTOABEIICHHON HA BbI-

core 30 M, MPUHUMAETCS NMPUEMHHUKOM, PACITOJIOKEHHBIM Ha BBICOTE
13



1 M Ha paccTosiHMU | KM OT UCTOYHHKA B TOPOJAE CPEIHUX PA3MEPOB.
Ornpenenvre NOTEpU Ha Tpacce paclpoOCTPAHCHUS.

2.13. Ilomexa yvactotel 0,9 I'T' OT aHTEHHBI, NOJABEIICHHON Ha
BbIcOTE 30 M, MPUHUMAETCSI MPUEMHUKOM, PACIIOJOKEHHBIM Ha BBICO-
T€ 5 M HAa PACCTOSHUM 5 KM OT MCTOYHUKA B CEIILCKOW MECTHOCTH.
Onpenenure MOTEPU HA TPpACCE PACHPOCTPAHECHUS.

2.14. ITomexa yactoTel 450 MI'11 OT aHTEHHBI, TOJABEIIEHHON Ha
BbicoTe 30 M, IPUHUMAETCS MPUEMHHUKOM, PACIIOJIOKEHHBIM Ha BBICO-
Te 50 M Ha paccTosHUU | KM OT UCTOYHHMKA B KpynmHOM ropojae. Omn-
peleNInTe NMOTEPHU HA TPACCE PACIIPOCTPAHCHMUS.

2.15. ITomexa yactorel 600 MI'11 OT aHTEeHHBI, ITOJABEIIICHHON Ha
BbIcOTE 40 M, MPUHUMAETCSI MPUEMHUKOM, PACIIOJI0KEHHBIM Ha BBICO-
Te 40 M Ha paccTOosiHUM 3 KM OT UCTOYHHKA B npuropoae. Onpenenu-
T€ MOTEPHU Ha Tpacce pacIpOCTPaAHECHHS.

3. Ilomexu

3.1. Onucanue noMmex

[Tomexu ONMCHIBAIOTCS B 3aBUCMMOCTH OT JWANA30HA YacTOT: HA
yactotax cBbimie 100 MI'1 OHM ONUCHIBAKOTCS CPEAHEN MOIIHOCTBIO,
SIPKOCTHOW TEMIIEPATYPOM, @ UX BO3JAECUCTBUE — DKBUBAJICHTHOM IIY-
MOBOM TEMIIEpATYpOW aHTEHHBbI, HA yacTtoTrax HWxke 100 Ml — Ha-
MPSKEHHOCTBIO TOJIST O JJIEKTPUYECKOM WJIM MAarHUTHOW COCTaB-
JIsTroIed B moaoce yactot 1 kI

HCTOYHMKYN M3MydeHUs XapaKTEPU3YIOTCS B PAIUOINAIIA30HE sp-
KOCTHOM TemIieparypoil 7, 10 KOTOPON MOXXHO OIPEIEIUTh LIyMO-

BYIO TEMIIEPATYPY AHTCHHBI:

Twa=— | T,00.0)G0.0)d0. G.1)
4r

Q=4r

rae G(0,p) =G, . F 2 (60,p) — yrinoBoe pacnupeaeneHue KodGhuimreH-

max
Ta YCUJICHUS aHTCHHBI B COOTBETCTBUHU C €€ IuarpaMMOI HaIlpaBJICH-
Hoctu F(60,).

14



[IymoBast TeMIieparypa aHTEHHBI — TEMIIEparypa COIPOTHBIIE-
HUs, paBHOTO BXOJHOMY COINPOTHUBJICHHIO NMPUEMHHUKA, IIPH KOTOPOM
Ha BBIXOJ€ NMPUEMHHUKA BBIIEIAETCA Ta )K€ MOIIHOCTB, YTO U OT pe-
aJIbHOT'0 BHEIIHET0 HCTOYHMKA.

OOBIYHO BO3HHMKAIOT [Ba YaCTHBIX Cllydas NPUMEHEHUSA (OopMy-
ael (3.1):

a) €CIIM APKOCTHAsl TEMIIEPATypa IPUMEPHO IOCTOSIHHA B IIPEJC-
JIax TJIABHOTO JIETIECTKA JuarpaMMbl HAIIPABIEHHOCTH aHTEHHBI (3TO
BO3MOYKHO JUI POTSHKEHHOIO MCTOYHMKA, TAKOTO KAaK T'aJaKTHKa), TO
MOYHO IPUOJIMKEHHO cYuTath, uto 7, , = T,;

0) eciii YrioBble pa3Mepbl UCTOYHUKA MOMEXHU MaJlbl 10 CpaBHE-
HUIO C IUPUHOMN AWarpaMMbl HANPaBICHHOCTH aHTEHHBI (3TO MPUEM
U3ITy4YCHUST JUCKPETHBIX MCTOYHUKOB, HampuMep CoiHIlA W TIJIaHET),
TO TEJIECHBIN YroJl ICTOYHUKA (), MHOTO MEHBIIIE TEJIECHOTO yTIja aH-

Q
~y —u — -
TE€HHBI (2, ¥ MOKHO CYMTATh, 4TO 1, , ~ Tﬂicp_ Q. rne T}wp. cpen
a
Hee 3HaUYCHHUE IPKOCTHON TeMIepaTyphbl HCTOYHUKA ITOMEXH, a dhPek-
TUBHBIA TEJIIECHBIN yIroJl AQHTECHHBI MO>KHO HaUTH KaK
Q, = [ GO,p)aQ.
47
MOILIHOCTh BHEIIHUX HIUPOKOIMOJOCHBIX MOMEX, CO3/aBacMasl B
HArpy3Ke aHTCHHBI, ITPEACTABIISICTCS B BUIE:

Flex. = kBTm.a.Bm ) (3.2)

rae kg = 1,38-10_23 Br/(I''’K), B, — >KkBUBajeHTHas UIyMOBas IIO-

J10ca 4aCTOT NPUEMHUKA.

[Ipy moMoIy BBIpAXEHHS, aHAJOTHMYHOTO BbIpaxeHuwo (3.2),
MOXHO TPEICTaBUTh U JAPYrUe MIMUPOKOMOJIOCHBIE (KBAa3UOEIbIC) MIy-
MBI, BIUSIONME Ha npuéM. Takum oOpa3oM, MOJIHAsE MOITHOCTH IIIy-
MOB Ha BXO7I¢ IPHUEMHHKA 0TOOPaKACTCS BEIPAKCHUEM:

Pm.ex. szTmBm= (33)

IJIe TI0JIHAs IIyMOBasi TEMIIEPaTypa Ha BXOJ€ NPUEMHHMKA OTOOpaKaeT
BO3JICHICTBHE BHEIIHUX IIOMEX (KOMIIOHEHTOW 7, ,) U BHYTPEHHHUX

15



IIYMOB MPUEMHMKA, BO3HUKAIOIIUX B HEJIMHEWHBIX 3JIEMEHTaX (KOM-

[IOHCHTOH Tm.np.’ 3aBUCANICHU OT TUIIA U KOHCTPYKIIMU IPUCMHHUKA, CM.

puc. 3.1) u B nuHeHHBIX (T, 4 ):

T, = Tm.np. T Tw.gb. + Tw.aﬁgb J (3.4

rac
Tugp. =Tp.(1=114), (3.5)
rae T, — TepMOJMHAMUYECKas TemInepatypa duuepa B KelbBUHAX, a

1y — KIL anTeHHO-)HACPHOTO TPAKTA.

Tu.an.' K /|
2000
1
1000 2
800 v = o
600 f"ﬁg 3 >
400 f /
4
/ 5

\
\

300 T /

200 /J{ v

100 o
80

60 7
40 o~
30

20

10
0,1 0,2 0,3 0,[0- 0,6 0,8 1 2 3 4 f, I—I—u

Puc. 3.1. 3aBucumocThs IyMOBOW TeMmepaTypbl IPUEMHHUKA OT YaCTOTHI
IUIi  TPUEMHUKOB C Ppa3IMYHBIMM TUIAMH BXOJHBIX 3JIEMEHTOB:
1 — TpaH3ucropbl; 2 — AMOAHBIE CMECUTENIN; 3 — TYHHEJIbHBIE JTUOJBI;
4 — >5eKTpOHHBIE JaMIIbl; 5 — Jamibl Oeryuieil BoyHbl; 6 — napaMerpuye-
CKME€ YCWIMTENHW; 7 — Ma3epbl, OXJAXKIAEMbIE JKHIKUM a30TOM;
8 — Ma3epshl, OXJIAXKAAEMbIE KUJKUM TeIIMEM
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HampsiokeHne HeHanpaBlIeHHBIX (MTPOTSHKEHHBIX) MTOMEX Ha BXOJIE
COTJIACOBAHHOTO TPUEMHHUKA (TTOMEXH CUYUTAIOTCS HEKOTE€PEHTHBIMH,
MHaye Hajo OpaTh HE KOPEHb KBAIPATHBIN U3 MOJIOCHI YACTOT, & CaMo
3HAYEHHUE MOJIOCHI):

UHZO,SEHhﬂ\/Bg, (36)

rae h Vi JEUCTBYIOIIAs JUIMHA MPUEMHON aHTEHHBI B METpax, B, —

pabouasi moyioca 4acTOT MPUEMHHKA MO OCHOBHOMY KaHaity. Moiil-
HOCTh TaKMX MTOMEX Ha BXOJI€ MPUEMHUKA:

2
_Un
u.ex. ’
27,
rac / g — BOJIHOBOC COITPOTHUBJICHUC (szLepa (paBHO XapaKTCpucTUu4cC-

(3.7)

CKOMY, €CJIH (PUAEP UMEET PETYIISPHYIO TEOMETPHUIO).
Bripaxxenue (3.3) ¢ yu€tom (3.4) MOXKHO MPEICTABUTDH B BUJIE:

I, T
— w.p. w.a.
Pm.ex. - kBTw.np.Bm 1+ + Mg T ) (3.8)
w.np. w.np.
T.a
IAc BJIMAHUC BHCIIHUX IIOMCX OIIMChIBACTCA OTHOIIICHHCM Fa =,
T
uw.np.

KOTOPOE MOXHO BbIpa3uTh B 1b. Takoe omnmucanue IOMEX MOMKHO
BCTPETUTH, HAIIPUMED, B [2].

3.2. [lomexu eCTeCTBEHHOI'0 MPOMCXO0KIACHUSA

Ha npuém curHaiaoB BIUSAIOT YEThIPE OCHOBHBIX THUIA €CTECTBEH-
HBIX TTOMEX.

HIymbI KOCMHYECKOTO NIpoucXoxaennsi. OHU CKIaJbIBAIOTCS:

— U3 KocMHu4eckoro ¢gona (00pa3yromierocst 3a CYET TEMIOBOTO
U3IIyYEHHS] MEX3BE3THOTO MOHU3UPOBAHHOIO ra3a U HETEIIOBOTO U3-
JYYEHHUs, BO3HUKAIOIIETO B PE3yJbTaTE HEPABHOMEPHOTO JIBUKECHUS
3apsKEHHBIX YAaCTHUIl B MEX3BE3HBIX MATHUTHBIX TMOJISIX), BHOCSIIETO
BKJIaJ BIUIOTh A0 4actoT 1 I'Tu. PamnosipkocTHas temmeparypa, OTo-
Opakarolasi IPSMbIMU JIMHUSIMU BEPXHIOIO U HUXKHIOIO TPaHUIIbI Yac-
TOTHOM 3aBUCUMOCTH KOCMHUYECKOT0o (pOoHA, MpUBEICHA Ha puc. 3.2;
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Puc. 3.2. PagnosipkocTHas temmeparypa
KOCMHUYECKOT0 ()OHA U aTMOC(EPHBIX IITyMOB

— PEJIMKTOBOIO0 M3JIy4YeHHsl, 3aMETHOI'O TOJHKO MPU OYEHb TOY-
HBIX PaJM0aCTPOHOMHUUYECKUX M3JIYYEHUSIX U OTOOPaKaeMoro TeMIie-
parypou okoino 2,5 K;

— M3JIyYeHUS JUCKPETHBbIX MCTOYHUKOB — COJIHIIA U JpPyTHUX
HeOecHbIX Tell. [Ipu 3TOM paznuyaroT HoMexu OT akTUBHOTO (puc. 3.3,
kpuBas 1) u maccuBHoro (puc. 3.3, kpuas 2) ConHila, a U3 HEOECHBIX
TeJ HauOoJbllee BausHue oka3biBaloT HOmnutep (puc. 3.3, kpusas 3),
Benepa (puc. 3.3, kpuas 4) u Jlyna (puc. 3.3, kpuBas 5).

Paguonsnyuenue armocepbl. OHO OOYCIIOBICHO TEIIOBHIM
JIBUKEHUEM MOJIEKYJl U CIIOHTaHHBIMHU TEpPEeXOoJaMU MOJIEKYJ U3 CO-
CTOSIHUSI C OOJBIIMMM SHEPreTUYECKUMHU YPOBHSIMU B COCTOSIHUS C
MaJbIMU SHEPTreTUYECKUMHU YPOBHSAMH U 3aBUCUT OT TOJIIIU aTMocde-
pbl B 3aJIJaHHOM HAMpaBJICHUM NpPUEMA U MOITOMY YMEHBIIACTCS C
YBEIIMUCHUEM yIJIa MECTa aHTeHHbl A =7/2—60: npu OpuUEHTALUU
aHTEHHBI B 3¢HUT A = 7 /2 Tonia atMochepbl MUHUMAaJIbHA U PaJIuo-
APKOCTHAsi TeMIepaTrypa M3Iy4eHHUs aTMOC(ephbl TOXKE OKa3bIBACTCS
MUHUMaJIbHOW. KpuBble 4YaCTOTHOW 3aBUCHMOCTH PAJAUOU3ITYyUYECHUS
aTMocdephl MPU Pa3IMYHbBIX YIJIaX MecTa MpUBECHBI Ha puc. 3.2.

Panuousnyuyenue 3eMHOM MOBepPXHOCTH. OHO ONUCHIBAETCS SAP-

KOCTHOM TEeMIIEpaTypou
18



Tﬂ.3.2T3(1_R2)a (3.9)

rae 7, — TepMOAMHAMHUYECKasl TEMIIEPAaTypa MOBEPXHOCTH 3€MIIM, Ha-

npumep 290 K, a R — ko PUIMeHT OTpakeHUs OT MTOBEPXHOCTU 3EMIIU.

AtMocdepHbie moMexu. OHU OOYCIIOBIICHBI B MEPBYIO OYEPEb
U3JIy4YCHHEM, BO3HUKAIOIIUM MPU T'PO3OBBIX pa3psjax aTMOCHEepHOro
3JEKTpUYeCcTBA. Pa3psii MOJHUU SIBISETCS MOUIHBIM UCTOYHUKOM W3-
JTYy4YEHUS C IUPOKUM HENPEPHIBHBIM CIIEKTPOM YaCTOT.

T, K
8x10"

Lx10%
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2x10%
L
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L 6 810 20 30 f, [Tu

Puc. 3.3. PanuosipkoctHas temneparypa HEOECHBIX Te
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Puc. 3.4. YpoBHu atMOoc(hepHBIX U HHAYCTPUATBHBIX TOMEX

MakcumasnbHass UHTEHCUBHOCTh M3JIyYEHHUS aTMOC(HEpPHBIX MOMEX
COOTBETCTBYET 0O0JIACTH 3BYKOBBIX 4YacTOT. B auamazoHe pajavioBOJIH
WHTEHCUBHOCTh M3JTy4YEHUS! YOBIBAET MPUMEPHO OOpaTHO MPOIOPIIHO-
HaJIBLHO YaCTOTE U, CIEAOBATEIbHO, aTMOC(HEPHBIC TOMEXHU OKa3bIBAIOT
TEM MEHbIIIEE BIUSHHE HAa pabOTy paJMOJUHUMN, YEM BBIIIE YACTOTA.
Tak xak Bo3zaeiicTBUE aTMOC(HEPHBIX TOMEX MPOSIBISETCS B OCHOBHOM
10 100 MI', TO OHM ONKCHIBAIOTCS HAMPSIKEHHOCTHIO OIS OTHOCH-
tenbHO 1 B/(M-I'm). Ha puc. 3.4 npuBeneHbl yCpeaHEHHbIEC JaHHBIE,
MO3BOJISIFOIIME OIICHUBATh TOPSIOK YPOBHS aTMOC(HEPHBIX TMOMEX B
CpEIHUX IUPOTaX B IHeBHOE (KpuBas 1) U B HOUHOE BpeMs (KpuBasi 2).

3.3. IloMexu UCKYCCTBEHHOI'0 MPOUCXO0MKIACHUS

OTO HMHAYCTPHAIBHBIE W CTAHIMOHHBIE INMOMEXH. Bo3aencreue
CTaHIIMOHHBIX PACCMATPUBAETCS OTAEIBHO B COOTBETCTBUM CO B3aUM-
HBIM PACIIOJIOKEHUEM HMCTOYHMKA IIOMEX M PELENTOpa, UX TEXHUYE-
CKUX XapaKTEPUCTHK.

NHnycTpuanbHbie K€ MOMEXU OOYCIIOBJIEHBI H3JyYEHUEM Ipo-
MBIIICHHBIX, TPAHCIIOPTHBIX, OBITOBBIX U JIPYTUX JIEKTPUUECKUX YC-
TaHOBOK. Y POBEHb UHIAYCTPHUAIBHBIX IOMEX MEHSETCS B 3aBUCUMOCTH
OT HACBIIIEHHOCTH TOTO WJIM WHOTO PAaMOHA 3JIEKTPUYECKHUMHU YyCTa-
HOBKaMH, MPUHITHIX MEp MO SKPAHUPOBKE HU3MydeHUU U np. OCHOB-
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HOU YPOBEHb MOMEX OT TPAHCIIOPTHBIX CPEACTB JAKOT CUCTEMBI 3aXKH-
ranusi aBTomoOusei. Takue moMexy OKa3bIBalOT 3HAYUTEIBHOE BO3-
nerictBue Ha yactorax oT 1 g0 300 MI'. OGbIYHO MHAYCTpUATIbHBIE
IIOMEXHU OLEHUBAOT YCPEAHEHHBIMU YACTOTHBIMU 3aBUCUMOCTSIMU I10
KaTEropusiM HaCENEHHBIX MyHKTOB: KPYITHBIA TOPOJ, OOJIBIION TOPO,
IPUTOPOJI, CENI0. Y CPEAHEHHBIE YPOBHU IMMOMEX 3TOTO BHUAA B OOJBIINX
ropojiax u MpUropojiax MO>XKHO OLIEHUTH 1O KpUBbIM 3 U 4 Ha puc. 3.4.
Ha gacrorax Beime 10 MI' ypoBeHs moMEX OT LENEH 3aKUTaHUS aB-
TOMOOMJIEH OCTAa€TCsl MPUMEPHO MOCTOSAHHBIM 10 eauuuil [T, oc-
TaJbHbIE TOMEXH YOBIBAIOT.

3.4. 3amaum 1 CaMOCTOATEJILHOTO PellleHUsA

3.1. Knaccubunupyite creayrooime MOMEXH B COOTBETCTBHH
¢ Ki1accudukanuei, npupeaéHHon B [2]: a) curnan PJIC a»spomoprta
st moouneHoM ctanmmu (MC) GSM-900; 6) curnan oxnoit MC
CDMA npyroit MC CDMA; B) rpo30BOil pa3psiji NPUEMHUKY paaHO-
BEIIIAHUS; T') CUTHAJI B IIEMH, BKJIIOYEHHOW C 3a3€MJICHUEM OJIM3KO K
LENH PeLenTopa.

3.2. Knaccupunupyite clieayronme MoOMeXu B COOTBETCTBUHU
¢ knaccudukamnued, npuseAcHHon B [2]: a) curHan PJIC paaumonoka-
Topy a’ponopta; 0) curHar MC mOABMIKHOM PagUOCBSI3H IS IIETICH
aBTOMOOWJISI; B) IIYM ["aJlaKTUKK PaUOTENECKONY, IPOBOASIIEMY pa-
TMOACTPOHOMUYECKHUE HAOIIOICHUS;, T) UCKpa KOHTAKTHOW IEMH
Tposuieioyca Bluetooth-nmpuémauky Ha mpourpeIBaTene My3bIKH.

3.3. Knaccupuuupyite ciaeayromue MoMeXu B COOTBETCTBUU C
KJIaccudukanued, TpuBeAEHHON B [2]: a) 0000mEHHBIN (OH Topoja
s 0a30BOM  CTaHIMHU COTOBOM cBsizm  crangapta GSM-1800;
0) curHaj MHOTOKaHaJbHOW CHUCTEMBbI CITYyTHUKOBOW CBSI3M MEIUIIUH-
CKOM ammapaTrype; B) U3JIy4YEHHE JUHHMHU dJeKTporiepenad it AM-
paguonpuéMHUKa; I') TADMOHUKHA CETEBOr0 HANpPsHKEHUSI CUHXPOHHO-
My JIETEKTOpY; A) CUTHall Hecylier AM-curnaia paauonepenaTdyvuka
yactotsl 100 MI'11 3ByKOBOMY KaHaIly TEJIIEBU3MOHHOTO MPUEMHUKA.

3.4. [Ipuémuuk padoTaet Ha yacTtoTe HacTporku 10 I'T'1r, mupuna
IJIAaBHOTO JICTIECTKA JWarpaMMbl HAINPaBJICHHOCTH aHTEHHBI 1 rpamyc
B 00€HX IJIOCKOCTSIX, MMOJI0Ca MpOoNycKaHus npuémuuka pasaa 1 [T,
Ornpenenure: a) ApKOCTHYIO TemIleparypy cnokorHoro CoiHua Ha
4acTOTE HACTPOUKHU; O) IIYMOBYIO TEMIIEPATYPy aHTCHHBI IIPU MIPUEME
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myMoB criokoitHoro CoiHia; B) MOITHOCTH 1IyMOB CoOJIHIIA Ha BXOJE
IPUEMHUKA.

3.5. IlpuémHuk Takoil ke, kak U B 3aaade 3.4. Onpenenure:
a) SIPKOCTHYIO TemrepaTypy aktuBHoro CosHila; 0) IIyMOBYIO TeMIle-
patypy aktuBHOro CoJIHIIA; B) MOIIIHOCTh IITyMOB akTuBHOro CoJiHIla
Ha BXOJI€ NPUEMHHKA; T') BO CKOJBKO Pa3 MOIIHOCTh IIIyMOB Ha BXOJI€
NpuEMHUKA NP aKTUBHOM (COJIHIIE MPEBBINIAET AHAIOTUYHYIO BEJIH-
YUHY IIPU CIOKOMHOM COJIHIIE.

3.6.* CBepXIIUPOKOMOJOCHBIN MPUEMHUK HACTPOCH HAa YacTOTy
10 ITuy m umeer nonocy 4 I'Tu. IllupuHa riaaBHOro JiemecTka Aua-
rpaMMbl HalpaBJIEHHOCTH aHTEHHBI paBHA 5 IpaJyCcoB B 00EUX ILJIOC-
kocTsx. OnpenenuTe YWCICHHO: a) MOIIHOCTh HIYMOB AKTUBHOTO
ConHua Ha Bxoje MNpUEMHHUKA; O) MOIIHOCTH IIYMOB IACCHBHOTO
CoutHIla Ha BXOJ€ MPUEMHHUKA.

3.7. IlpuémHuk Takoll ke, kKak B 3agaue 3.4. Onpenenure:
a) sipkocTHyto Temnepatypy lOnurepa u Benepsl; 0) mryMoBYyIO TeM-
neparypy aHTeHHbI oT u3nydeHus KOnurepa u Benepsl; B) MOITHOCTD
IIyMOB, CO3J]aBaMbIX M3JIyYCHUEM 3TUX IUIAHET HA BXOJE MPUEMHHUKA;
') MOIIIHOCTh IIYMOB BCE€X AUCKPETHBIX HCTOYHHKOB KOCMHYECKOTO
MIPOUCXOXKICHUS B THEBHOE BPEMSI.

3.9. Ilpuémuuk, HacTpoeHHbI Ha dactoTy 900 MI', nmeer no-
nocy nponyckanuss 6 MI'u. Illupuna nuarpamMmbl HampaBJICHHOCTH
aHTeHHBl paBHa 120 rpaagycoB B TOpPHU30HTAJIbHOM IUIOCKOCTH,
10 rpamycoB — B BEPTUKAIBHOM IUIOCKOCTH, HANpPABICHUE MAaKCH-
MaJIbHOTO OpuéMa Tropu30HTalIbHO. Orpenenure: a) ApKOCTHYIO TEM-
MepaTrypy MCTOYHUKOB IMOMEX E€CTECTBEHHOTO IPOUCXOXKICHUS IS
TOro NpUEMHHUKA; O) IIyMOBBIE TEMIIEpaTypbl aHTEHHBI, OTOOpa-
YKAIOIUE BO3JEHCTBUE ITUX MOMEX; B) CYMMapHYyIO TeMIlepaTypy aH-
TE€HHBI; T') CYMMapHYI0 MOIIIHOCTh TIOMEX Ha BXO/I€ MPUEMHUKA.

3.10. AHTeHHa TIpUEMHUKA OPUEHTUPOBAHA IO  YIJIOM
10 rpagycoB K TOpu30HTY. MakcUMaJIbHBbIM YpOBEHb OOKOBBIX JiCTie-
cTKOB paBeH —20 ab, K03(p(PUIMEHT 3alUTHOTO JCHCTBUS AHTEHHA
paBeH —40 nb. Yacrora Hactpouku npuémauka 10 I'T'u, mupuna nua-
rpaMMbl HaIllpaBJICHHOCTH aHTEHHBI 1,5 rpagyca B 00euX IMIOCKOCTSX,
nonoca yactor npuémuuka 100 MI'n. Omnpenenure: a) HIyMOBYIO
TEeMIIEpaTypy aHTEHHbl U MOIIHOCTh IIIYMOB Ha BXOJI€¢ MPUEMHUKA OT
KocMu4eckoro (ona; 0) IIyMOBYIO TeMIlepaTypy aHTEHHBI W MOIII-
HOCTh IIYMOB Ha BXOJE€ NpUEMHHKA OT maccuBHOro CojHIA B MO-
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MEHT, KOIJla €ro W3Jy4YeHUE NPUHUMAETCS 3aJJHUMH JIENIECTKaMM JTha-
rpaMMbl HaNpaBJICHHOCTU AHTEHHBI; B) IIYMOBYIO TEMIIEpaTypy aH-
TEHHbl U MOIIHOCTh IIYMOB Ha BXOJE€ NPUEMHUKA OT MAaCCUBHOIO
ConHa B MOMEHT, KOTJa €ro M3Jy4YeHHE MPUHUMAETCS OOKOBBIMU
JeNecTKaMu JuarpaMMbl HAINPaBJIICHHOCTH AHTEHHBI; T') ITIyMOBYIO
TEMIEPATypy aHTEHHbI U MOIIHOCTh IIIYMOB Ha BXOJE MPUEMHUKA OT
naccuBHOro CoJHIIA B MOMEHT, KOTJa €ro M3JIyYCHUE NMPUHUMAETCS
[JIaBHBIM  JICTIECTKOM  JIMarpaMMbl  HAIpaBJICHHOCTH  aHTCHHBI,
1) OLIEHUTE, KAaKyI0 CTEMEHb 3allUThl OT 3TUX MOMEX Ja€T pa3BOPOT
AHTEHHBI K UICTOYHUKY OOKOBBIMU U 3aJJHUMU JIENIECTKAMHU.

3.11. Ilpuémuuk ¢ HacTporkon Ha dactoTy 450 MI'm umeer no-
nocy 25 xkI'u. Onpenenure: a) MUHUMAJIbHBINA YPOBEHb TOMEX OT KOC-
MHU4YecKoro ¢oHa Ha Bxoje NMpUEMHHUKA; 0) MAKCUMAJIbHBIN ypPOBEHb
OMEeX OT KOCMHYECKOro ()OHA; B) CPABHUTE 3TH YPOBHU C YPOBHSIMHU
noMex OT PaJvoOU3IyudeHHs] aTMOC(hEepbl, €Clu HaNpaBJICHUE MAaKCH-
MaJbHOTO MPUEMA aHTEHHBI TOPU30HTAILHO; T') OMPEACIUTE MOJIHYIO
MOIIIHOCTh MOMEX Ha BXOJE MPUEMHHMKA OT PACHpPEAEIEHHBIX HCTOY-
HUKOB €CTECTBEHHOT'O MPOUCXO0XKICHUS.

3.12. Onpenenure, Ha KaKMX 4YacTOTaX PaJAOU3IYUYCHHUE aATMO-
chepbl OyIeT MUHUMAJIbHBIM, €CJIM BO3MOXKHBIN JMANa30H 4acToOT —
ot 2 no 100 I'T.

3.13. KoaddurmeHt oTpakeHus: OT 3eMHOM MOBEPXHOCTH Ha He-
KOTOpOW 4acToTe BeceHHHM JTHEM paseH 0,05. Onpenenure ajis npu-
€éMHHKa ¢ nojiocor yactoT 10 kI'1: a) IpKOCTHYIO TeMIepaTypy 3eMiiu
KaK MCTOYHMKA MOMEX; 0) IITyMOBYIO TEMIIEpaTypy aHTEHHBI, 0TOOpa-
KAIOLIYI0 U3Jy4eHUE 3€MJIM; B) MOIIHOCTh MOMEX 3€MJIM Ha BXOJE
IIPUEMHUKA.

3.14. KIII ¢unepa, padoTaroiiero npyu HOpMaJIbHOW TeMIIEpaTy-
pe, paseH 90 %. Onpenenure €ero MyMOBYIO TEMIIEpATYypy.

3.15. IIpuémuuk HacTpoeH Ha vyactoTy 450 MI'n u umeer noisocy
25 kI'u. Onpenenure ypoBeHb €ro COOCTBEHHBIX IIYMOB ISl Clie-
IYIOIIUX BXOJHBIX 3JIEMEHTOB: a) TPAaH3UCTOP; O) AMOJHBIN CMeECH-
TE€JIb; B) DJICKTPOHHAS JIAMIIa; T') TapaMETPUUECKUN YCUITUTEb.

3.16. [Insa ycmoBuit 3agaum 3.15 onpenenure, KakOd BBIUTPHIII B
COOTHOIIICHUU «CUTHAJ/IIyM» Ha BBIXOJI€ MPUEMHUKA MAET MO CpaB-
HEHHIO C TPAH3UCTOPOM MPUMEHEHHUE APYTUX BXOAHBIX 3JIEMEHTOB.

3.17. Ilpuémuuk HactpoeH Ha yactoTy 10 I'T'm m mmeer monocy
nponyckanus 200 MI'u. Onpenenure ypoBeHb €ro COOCTBEHHBIX ITY-

23



MOB JJISI CIAEAYIOUIMX BXOJHBIX AJIEMEHTOB: a) TYHHEJIbHBIM TUOJ;
0) Mazep C OXJAXKICHHUEM KUJKUM a30TOM; B) Ma3ep C OXJIAKJICHUEM
KUJKUM TeJIMeM; T') JamIia Oeryiei BOJHBI.

3.18. Jlns ycnoBuit 3amaum 3.17 onpenennute, KakOW BBIMIPHIIT B
COOTHOILIEHUM «CUTHAJI/IIYM» Ha BBIXOJE MPUEMHHUKA €T MO CpaBHE-
HUIO C TYHHEJIBHBIM JTUOJOM ITPUMEHEHNE JPYTUX BXOJAHBIX 3JIEMEHTOB.

3.19. Ilpuémuuk c¢ wyactoroii Hactpodku 10I1Tn m momocou
1 MI'u, mupuHON IHarpamMMbl HAIPABJICHHOCTH aHTEHHBI 2 Tpajayca B
00€UX IUIOCKOCTSIX MMEET BXOJHBIM 3JIEMEHTOM TYHHEJbHBIA IHUO/I.
Onpegenute, KakKyr J0JII0 COOCTBEHHBIX ITYMOB MPUEMHUKA COCTaB-
JSIOT 1IyMbl criokoiHoro CoiHIla Ipu MonajaHuy B TJIABHBIN JieTie-
CTOK aHTECHHBI IPUEMHHUKA.

3.20. TpaH3UCTOPHBIN NPUEMHHUK C YaCTOTOM HacTpouku 27 MI't
u nonocor 10 k[’ uMeeT TMHENHYI0 aHTEHHY C JIEUCTBYIOWIECH JIJIH-
HOM 3 M. Ompenenure: a) HaNMPSHKEHUE HEKOTEPEHTHOM aTMochepHOoi
NOMEXHU B JHEBHOE BpeMs; 0) HaNpsOKEHHE HEKOTE€PEHTHOM aTMo-
chepHOUl TTOMEXH B HOYHOE BpEMs; B) MOIIHOCTH IIIyMOB Ha BXOJI€
npUEMHUKA JHEM U T') HOYBIO, €CJIM BOJTHOBOE COMPOTUBIICHUE uepa
ctanaapTHoe — 50 OmM.

3.21. Ilpuémuuk n3 3amaun 3.20 moaBEPraeTcs ACUCTBUIO UHIY-
CTPUAJIBHBIX MIOMEX B 00JbIIIOM Topoje. OnpenenuTe: a) HanpsKeHUE
HEKOTE€PEHTHBIX HHAYCTPUAJIbHBIX IMOMEX; 0) MOIIHOCTh IIYMOB OT
HUX Ha BXOJ€ MPUEMHHKA; B) HACKOJIBKO MOIIIHOCTh IITyMOB OT HUHIY-
CTPUAJIBHBIX ITOMEX B KPYITHOM T'OPO/I€ BBIIIIE, YEM B IIPUTOPO/IE.

3.22. DKCcTpanonupys 3aBUCUMOCTH BHYTPEHHHX IIYMOB NPHUEM-
HUKa, ONPEJEITUTE COOTHOIIEHHUE «IIOMEXA — IIyM» JJIsl TPUEMHHUKA U3
3aaun 3.20 ¥ a) UHIYCTPUAIBHBIX ITOMEX OOJIBIIIOTO ropoja; 0) THEB-
HbIX aTMOC(HEpHBIX TIOMEX; B) ONpPEACIUTE TMOJHYI0 MOIIHOCTD
BHEIIIHUX IIIYMOB MPU MPUEME B TOPOJIC AHEM; T') TOJIHYIO MOUIHOCTD
IIyMOB Ha BXOJI€ MPUEMHHUKA.

3.23. [IpuéMHUK Ha TYHHEJIBHOM JIHOJI€ UMEET YaCTOTy HACTPOM-
ku 10 I'To, monocy mponyckanus 200 MI'u, quarpammy HampasJeH-
HOCTH C IIUPUHON 2 Tpajyca B 00EUX MIOCKOCTIX, YPOBEHb OOKOBBIX
nenectkoB —20 ab. OnpenenuTe MOIHOCTh IIIYMOB Ha BXOJI€ MPUEM-
HUKa 11 cnydaeB: a) CoaHue HaXOAUTCS B CEKTOpPE OOKOBBIX JIENECT-
koB; 0) CoJiHIIE HAXOJUTCA B CEKTOPE TJIABHOTO Jenectka. OcTaabHbIe
VMCTOYHUKH OTOEPUTE JI aHAJIU3a CAMOCTOSITEIBHO.
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4. XapaKkTepuCTHKHU MPUEMHHUKOB

4.1. YyBCTBUTEJIBHOCTD

OnpenensroT ABa TUIA YyBCTBUTEIbHOCTH NPUEMHHKA.

IToporosast 4yBCTBUTEIBHOCTb F,, — yPOBEHb BXOJJHOTO CHTHAJIA,

IIPY KOTOPOM OTHOIIECHUE «CUTHAJ — IIyM» Ha Bbixoi€ paBHO 0 nb.
PeanpHas 4yBCTBUTEINBHOCTh — YPOBEHb MOIIHOCTHM BXOJHOTO

curxana Pp,,,, Ipu KOTOPOM COOTHOLICHUE «CHTHAJ — IIyM» Ha BbI-

X0Jle paBHAETCA 3agaHHOW BenuumHe (. .. E€ MOXHO ONpenennuTsb
CIEAYIOITUM 00pa3oMm:

T
Ppeaﬂ =kg1yB,, T_a+Fm —11F, Qg » 4.1

0

rae kg =1,38- 1073 Jx/K — nocrosinHas bonenmana, 7, — abcoitor-
Hasl TeMIIepaTypa OKpysKaromen cpensl (3agactyro oepyt 290 K), B,
— 1mupHuHA 3PGEKTUBHON MOJOCHI IIYMOB NPHUEMHUKA, F), — IIyM-
(paxTop mpuémuuka, 7, — >pQekTrBHAA UIyMOBas TEMIIEpaTypa aH-

TEHHEI.
JInHaMUYeCKui auana3oH MPUEMHHUKA — OTHOIICHUE MAKCUMAJIb-

HOW aMIUIMTY bl CUTHAJIa Ha BXOAE NpUEMHMKA U, 4, » IPU KOTOPOH

HEJIMHEMHBIC MCKaXKCHUS paBHbI JOIIYyCTUMOMY 3HAUYCHUIO, K €TO MU-

HUMAJILHON aMImuTyae U, ,ip, ONPENEISIEMON peaabHOU YyBCTBU-

TEJIbHOCTBIO IIPUEMHHUKA:

U

¢ max

U

¢ min

D= (4.2)

4.2. YacTtoTHas U30MPaTEJIbHOCTH NPUEMHHUKA
110 OCHOBHOMY KAHAJIy

[[TuprHa MoOJIOCHI MPOITYCKAHUSA MPUEMHHUKA 10 OCHOBHOMY KaHa-
Ty ONpenesieTcss HeoOXOAUMON MUPUHOM MOJIOCHI:

B, = B, +2Af,,, (4.1)
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IJie OTKJIOHCHHE YaCTOThI PAJMONIMHUN OT NMPUCBOCHHON Af,, CKma-

IBIBACTCS U3 HECTAOMIIBHOCTH YaCTOT HACTPOUKM NepefaTunka Afr U
npu€MHUKA Afp:

Afp]l :AfT+AfR° (42)

Maremarnueckas MOJENIb XapaKTEPUCTUKU YAaCTOTHOM H30upa-
TEIbHOCTU MPUEMHUKA MPEACTABISIET COOON aNMpPOKCUMAIIMIO KyCOY-
HO-JINHEWHBIMU OTPE3KaAMMU:

Af
Af;’

1

SA)=S5(f)+C;lg Afi <A <M (4.3)

rae S(Af) — BenuduHa OCnableHNsl CUTHAJIA HIPH PacCTpoiike Ha Af

OTHOCHUTEJIBHO LIEHTPAJIBHOW YacTOThl YCWJIMTENS IPOMEXKYTOYHOU
yactotsl (YIIY), nb, a HaKJIOH i-ro y4acTKa paBeH:

| Af;'+1
g
A;

C yuérom koddduirieHTa MNPSIMOYTOJbHOCTH XapaKTePUCTUKU
M30MpaTEeIbHOCTH €€ MOJIeTThb MOKHO 3aIiCaTh B BUJIC:

0, | Af [<£0,58,,
S(Af) = 1gBAf (4.5)
60—=2L 0,58, <|Af[<0,5B .
L g1l

4.3. [1o0604yHbIC KAHAJIBI IPUEMA

byaem cunrtarh, YTO BXOJAHOW CUTHAJ YACTOTHI f, MPOXOIMUT IiE-
1 BY u nocne npeodbpazoBaHusl ¢ CUTHAJIOM Fe€TEPOJUHA YacCTOTHI f,
B CMECHUTEJIC TMOCTylNaeT B KaHal NPOMEKYTOYHOM YacCTOTHI
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= — C IIMPHUHOM MOJIOCHI YACTOT By, a 3aTeM YCHJIMBa-
g 2" Je p 9 y

€TCS YCUJIUTEJIEM ITPOMEKYTOYHON YaCTOTHI.
Curnan (WM rmomexa) rmomnajaeT B MOJOCY MPOIYCKaHUs KaHajla
IIPOMEKYTOYHOM YaCTOThl NPUEMHHKA By , €CIH

|pf £ mf| = firg £0.5B)7y . 4.6)

roe p,m=0,1,2,... — HOMepa rapMOHUK CUTHAJIA U FeTEPOAUHA COOT-

BeTCTBeHHO. [Ipum »sTOM o00Opa3yercs MNOOOYHBIM KaHAJI MOpsIKa
N = p+ m. lleHTpanbHbIe 4acTOTHI MOOOYHBIX KAHAJIOB OMPESIISIOT-

Cs1 OOIITUM BBIPAKCHUEM:

Sk = 4.7)

mfe qu .
P

YacToThl BaXKHEHIIMX MOOOYHBIX KaHAJIOB ToaydaroTcs u3 (4.7)
MOJACTAHOBKOM KOHKPETHBIX Iap 3HAYEHUW m U p . ITO:

— MMOOOYHBIM KaHal Ha IMPOMEXKYTOYHON dYacToTe (IMOoaydaeTcs
npu p=1um=0) fry;
— 0OOYHBIN KaHaJl Ha 3epKaibHOM yactote (pu p=1u m=1):

f32f3+f17q:fc+2fnq; (4.8)

— KOMOMHAITMOHHBIE KaHAIbI TTpuéMa (Ha TapMOHUKaX TeTepo -
Ha, ipu p =1, m=2,3,...):

fK:mfeifﬂq; (4.9)

— moOOYHBIE KaHaJbl Ha CcyOrapMoHukax curHaima (m=1,
p=2.3..):

fe_fﬂq :fO; (410)
P P

— 0OOYHBIE KaHajdbl HAa CyOTapMOHHUKAX 3€pPKaJbHOM YacTOTHI
(m=1, p=2,3,...):
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f2+fﬂq :fs’. (411)

9

P P
— HEJIMHEHHbIC MOO0YHBIE KaHalbl (IpU p,m = 2,3,...):

funk = e anq , (4.12)

B TOM YHCIC IIPpH OAWHAKOBBIX 3HAYCHUAX m W p I0JIydacM

Junk = /- J_rfn_q (mpu p =2 TakoW KaHaJl Ha3bIBAETCS IOIY3ep-

KAJIbHBIM).

4.4. XapaKTepuCTUKH AaHTEHH
AHTEHHBI XapaKTEPU3YIOTCS  JUAarpaMMOM  HAIIPaBIEHHOCTH
F(6,¢), xoTtopass 00BIYHO TIPEJICTABIISICTCS CBOMMHU JABYMS TJIAaBHBIMHU
CEUCHHSIMH — BEPTUKAIbHBIM F, (0) U ropusoHTansHbM F, (¢). Koag-

(GULMEHT YCUJICHUSI aHTEHHBI TaKXe SBIAETCS (PYyHKIMEH mpocTpaH-
CTBEHHBIX YIJIOB:

G(0.0) = G F*(0,0). (4.13)

1€ G 0x — MAKCUMAJIBHBINA KO3 (UIMEHT yCUICHNS aHTEHHBI.

K napamerpam OMC aHTeHH OTHOCATCS enle ABa K03 PpuireHTa.

KoadgdurmeHT kpoccromsipu3alimoOHHON 3allUThl aHTEHHBI MOKa-
3BpIBACT OCJA0JICHUE M3TyYCHHUS TEPEKPECTHON MOJSIPU3AIUA OTHOCH-
TEJIbHO OCHOBHOM:

XPD((D) = GOCH (§0) - kaoccnoﬂ ((0) . (4 14)

MakcumyM JJist BCEX THIOB aHTEHH HAOIIOJaeTCs B TJIABHOM HAIpaB-
JICHUU IpUEMa.

Koaddurment 3ammTHOTO IECTBUST aHTCHHBI XapaKTepPU3yeT pas-
HOCTh KOA((UIIMEHTOB YCWJICHHS aHTEHHBI B TJIABHOM HaIpaBICHUU
(@ =0) 1 B 0OpaTHOM HaNpPaBJICHHUH, C 33 THUX JICTIECTKOB (¢ =180):

K,y =G(p=0)-G(p =180). (4.15)
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4.5. 3amavu 11 CaMOCTOSTEJILHOIO PellleHUus

4.1. [lonyuute BbIpaxkeHue (4.1), ecnu sl IymMa UCIOIb3YETCS
mozaens HaiikBucra, mrym-¢akTop OmNpenenseTcs KakK OTHOIICHHE
F, =0, /0., > IIyM IPpUEMHUKA IIPUBOJUTCSA KO BXOMY U CKIIaIbI-

BaeTCsl C aTMOC(EPHBIMHU IITyMaMH, KOTOPBIE BhIpaKarOTCs d(PPeKTHB-
HOM LIIyMOBOM TEMIIEpATypOi aHTEHHBI T, .

4.2. lllymoBas TeMmnepaTypa aHTECHHBI OJIM3Ka K TEMIIEpaType OK-
pyxatomieir cpeanl (290 K). Ilym-dakrop npuémuuka pased 10 nb,
s ekTuBHas mosnoca myMoB npuémMHuka paBHa 1 MI'n. Tpedyemoe
OTHOIICHUE «CUTHAJ — IIyM» Ha BbIXojie npuéMauka 20 n1b. Onpene-
JUTE peaJbHYI0 YYBCTBUTEILHOCTh MPUEMHHUKA.

4.3. Onpenenure MOPOTrOBYI0 YYBCTBUTEIBLHOCTh NMPHUEMHHUKA W3
3amauu 4.2.

4.4, MakcuMaJIbHbIM YpOBEHb CUTHAJIA HA BXOJ€ IPUEMHUKA, TTPU
KOTOPOM HEJIMHEWHBIE HWCKAXXEHUA €IIE JOMyCTUMBI, paBeH | BrT.
YpoBeHb peanbHOM 4yBCTBUTENBHOCTH — | mBT1. Onpenenure nunHa-
MUYECKUN THana3oH NpuéMHUKa: a) B 1b; 0) B pa3ax.

4.5. HeoOxoammasi mosjoca 4acToT cucTeMsbl 25 kl'11, HecTaOmin-
HOCTh 4acTOThI niepenatyuka u npuémuuka 100 I'n. Onpenenure mu-
PHHY TIOJIOCHI TPOMYCKAaHUsI TPUEMHUKA TAKONH CUCTEMBI 110 OCHOBHO-
My KaHamy.

4.6. YacTtoTHas nM30MpaTeIbHOCTh NMPUEMHUKA TTPOTA0yIUpOBaHA
U TpuBeieHa B Tabmuile 4.1; a) HOCTpOWTE XapaKTEPUCTUKY H30Mpa-
TEJIBLHOCTH; 0) ONPEACIUTE HAKJIOH BCEX €€ y4acTKOB; B) 3aIUIINTE
BbIpaXXCHUE JJIsI U30UPaTEIbHOCTH MPUEMHUKA.

Taomuna 4.1
Af, xI'y 0 1,5 4.5 9
S(Af), nb 0 0 3 60

4.7. Onpenenute BEIUYMHY U30MpaTEIbHOCTH MPUEMHUKA U3 3a-
nayu 4.6 (HoMUHaIbHAsA YacToTa HacTpoiku paBHa 100 MI'r) Ha ydac-
torax: a) 100,003 MI'y; 6) 100,006 MIu; B) 99,997 MI'L;
r) 99,994 MI'1.

4.8. KoappuuueHt npsiMOyrobHOCTH XapaKTEPUCTUKU H30upa-
TEJIIbHOCTA TNPUEMHHUKA paBeH 4, mosnoca mo ypoBHH 60 nb paBHa
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10 k"1, mosioca 4acTOT OCHOBHOTO KaHajia paBHa 2,7 kl'1. Onpenenu-
T€ U30MPaTENBHOCTh MPHU paccTpoiikax yactoTel: a) 1 k['w; 6) 1,5 x['n;
B) 5 kl'm; 1) 10 kI'1.

4.9. Yacrora Hactpoviku npuémHuka 36 [Tu. Onpenenwure:
a) 4aCTOTy CHUTHaja TeTepoauHa (IIPOMEXyTOUHasi 4acToTa — pa3Ho-
CTHasl, HACTPOMKA TeTepOJAUHA — HUXKHSAS); 0) IEHTPAIbHYIO YaCTOTYy
noOOYHOTO KaHajda Ha MPOMEXYTOYHOM YacToTe; B) LIEHTPAIbHYIO
4acTOTY 3€pKaJbHOr0O KaHaJIa.

4.10. Ins npuémuHuka n3 3amauu 4.9 onpenenure UEHTPaIbHbIC
YacTOThl: a) MEPBbIX MATH KOMOWHAIIMOHHBIX KAaHAJIOB MpPUEMA;
0) nepBbIX TPEX HETMHEUHBIX TOOOYHBIX KaHAJIOB.

4.11. JIna npuéMHuka u3 3anadu 4.9 onpenenure KaHaIbl, YbH
4acTOThI MONAJA0T B MOJIOCY 1,5 MONOCHI MPOIyCKaHUs TpakTa IMpo-
MeXyTOYHOM 4acToThl (paBHOU 800 MI'll) B OKpECTHOCTH HPOMEKY-
TOYHOU YaCTOTHI.

4.12. CxopocTh U3MEHEHUSI YaCTOTHOM M30MPATEIbHOCTH Ha OJ-
HOM W3 VYYacCTKOB XapaKTEPUCTUKU H30MPATEIbHOCTH paBHA
60 nb/okT. Beipa3ute 3Ty BeauunHy B ab/1nek.

4.13. CxopocTh U3MEHEHUSI YaCTOTHOM M30MPATEIbHOCTH Ha OJ-
HOM W3 YYacCTKOB XapaKTEPUCTUKU H30MPATEIbHOCTH paBHA
120 nb/okt. Omnpenenutre MOJTHOE W3MEHEHHWE H30MPATEIHLHOCTH Ha
Y4acTKe, €CJIU €ro NpoTHKEHHOCTH 0,5 IeK.

4.14. Yacrora rerepoauna 5 111, gacTtora 3epKajdbHOTO KaHala
5,1 I'Tu. Onpenenute: a) MPOMEKYTOUHYIO 4acTOTY; 0) 4aCTOTYy CHT-
Hasa; B) TUIl HACTPOMKH reTepoINHA.

4.15. Heobxoaumas Jjisi epeayd HEKOTOPOro CHTHajia IMoJjioca
yacTtoT paBHa 2,9 MI'1, muprHa moJiockl OCHOBHOI'O KaHana NPUEM-
Huka — 3 MI'u. Ha kakyro BeIWYMHY HECTAaOWJILHOCTH YacCTOTHI Mepe-
JaT4rKa ¥ MPUEMHHUKA pacCUUTaHa cucTtema? YKa3aHue: CUUTATh He-
CTaOWIHHOCTH MEPEeAaTUNKa U MPUEMHUKA OJTUHAKOBOM.

4.16. Jlns 3amauu 4.9 onpenenute 4acTOThl MOOOYHBIX KaHAJIOB:
a) Ha CcyOrapMoHUKax CuUrHajia; 0) Ha cyOrapMoHHUKax 3€pKajlbHOMU
YaCTOTHI.

4.17. T'erepoauH WMEET HWKHIOK HACTPOWKY Ha 4YacTOTy
881 MI'u, mpomexxyrounasa wacrora paBHa 0,25 MI'n. Onpenenure
YaCTOTY HACTPOMKHU MPUEMHHUKA U YaCTOTY 3€PKAIIbHOTO KaHaJa.

4.18. Ins npuémHuka u3 3ana4du 4.17 onpenenure Te Ke BEIUYN-
HBI JUUISI CIIy4asi BEpXHEW HACTPOMKHU IeTEPOAUHA.
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4.19. Onpenenute, Kakue MOOOYHBIC KaHAJIbl OTCYTCTBYIOT y Te-
TEPOJUHHOIO MPUEMHUKA [0 CPABHEHUIO C CYNEPTeTEPOIUHHBIM.

4.20. Yacrora Hactpoviku npuéMHuka 36 ['T1, nmpomexyTodHas
yactoTta paBHa 2 I'T'1, HacTpoiika reTepoanHa HUKHSA, 10JI0Ca YaCTOT
TpakTa IpOMEXyTOYHOU dacToThl paBHa 800 MI'n. Onpenenure mo-
PAIKH TTOOOYHBIX KaHAJIOB Ha CyOrapMOHMKaX CUTHAJIa U CyOrapmo-
HUKaX 3€pKaJbHOW YacCTOTHI, IEPECEKAIOIIUXCSA C KAHAIIOM HPOMEXKY-
TOYHOMN YaCTOTHI.

4.21. Curnan mepegatyvka ¢ aHTEHHOM, MMEIOIIEH MaKCHUMallb-
HeIl koA duuueHt ycunenus 1,5 u aumarpamMmy HanpaBICHHOCTH
F(0,p) :|sin(6?) , TPUHUMAETCA NPUEMHUKOM C W30TPOITHOW AHTEH-

HOM. Onpeaenute ociaadiIeHne CyMMapHOro KO3 (UIMEHTa yCUIEHUS
IBYX aHTeHH AG 3a CYET BIUSHUS JUarpaMMbl HAIIPaBJICHHOCTH, €C-
JU yTOJl MEXJYy JUHUEH, COCAUHSIONIEH aHTEHHBI, U BEPTUKAJIbIO pa-
BeH: a) 0; 0) 30 rpagycos; B) 45 rpaaycos; r) 90 rpagycos.

4.22. Cur"an mepegaTyvka ¢ aHTEHHOM, MMEIOIIEH MaKCHUMallb-
HbI KO3 duimeHnt ycunenus 1,5 U auarpamMmy HamnpaBiIECHHOCTH
F0,p) = |sin(6?) , IPUHUMAETCS MPUEMHUKOM C TAKOU K€ BEPTUKAIb-

HOM aHTeHHOHU. OnpeaenuTe ociaadieHue CyMMapHOro kKo3dduimenrta
ycuiieHus IByX aHTeHH AG 3a CU€T BIUSHUS JUarpamMMbl HaIPaBJICH-
HOCTH, €CJIM YIOJ MEXIY JUHUEU, COCIUHSIONIEH aHTEHHbI, U BEPTHU-
Kanbto paBeH: a) 0; 0) 30 rpagycos; B) 45 rpaaycos; r) 90 rpagycos.

4.23. KoadduimeHT 3anuTHOrO JICUCTBUS aHTCHHBI NMPUEMHUKA
paBeH 30 nb. MoOIIHOCTh CHrHaja, TPUHUMAEMOIO0 AHTEHHOW C Ha-
MPaBJICHUSI MAaKCUMAJIbHOTO MpHUEMA, paBHA HAa BBIXOAE AHTEHHBI —
60 nbMm. Onpenenure MONTHOCTh TOMEXH Ha BBIXOJAE aHTECHHBI, €CIU
oMexa ¢ TOH K€ IMIOTHOCThIO MOTOKAa MOIIIHOCTH, YTO U CUTHAJ, MO-
CTyIAaeT C 33JHUX JIETIECTKOB.

4.24. B nampaBneHuu (45,45) koaPUIMEHT YCUIICHUST aHTEHHBI
NpuEMHUKA Ha OCHOBHOM MoJiApu3anuu paseH 18 nb, Ha kpoccnoiis-
puzauuu paBeH 3 nb. Cunrasi, 4TO Ha OCHOBHOM MOJISIpU3ALMU TIPU-
HUMAETCsl CUTHaJ, a Ha KPOCCHOJSPHU3ALMKU — MOMEXa, ONPEACIUTE:
a) KO3(P(UIMEHT KPOCCIOISPU3ALUOHHON 3alllUThl B 3TOM HampasJie-
HUU; 0) COOTHOIICHUE «CUTHAJ — IOMEXa» Ha BBIXOJEC aHTCHHBI, €CIIU
Ha BxoJje oHO paBHO 0 1b.
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5. I dekThI BO3AEHUCTBUS IIOMEX

[Tomexu, npeoOpa3ysich B HEIMHEWHBIX 3JIEMEHTaX MpPUEMHUKA,
B3aMMOJIEUCTBYS C MOJIE3HBIM CUTHAJIOM W JPYT C APYTOM, ITOPOXKAa-
10T pa3fnyHble HeTaTUBHBIE dY(PPEKThI: OJIOKHpOBaHUE, IEPEKPECTHHIE
UCKQKECHUS, THTEPMOIYJISLUIO PA3IMYHBIX MOPSAKOB. OTH () PEKThI
IPOSIBIIIOTCS NO-PA3HOMY B TE€TEPOJMHHOM U CYINEPreTepOAMHHOM
NpUEMHHUKAX, MPU 3TOM CUMUTAETCA, YTO CMECUTENH PabOTaloT B JIM-
HEWHOM pPEXHMME U HeIUHEHHbIE 3((EKThl BOSHUKAIOT B MEPBYIO OYe-
pelb B YCWIHTEISIX. B TeTepoMHHOM NPUEMHHUKE 3TO OAWH yCHUIIU-
T€JIb — BBICOKOM 4acToThl — YBUY, a B CcymeprerepoaMHHOM — JBa:
YBY u ycunurenb npoMeKyTO4HON yactotsl — YIIY. /g Teopernue-
CKOT'0 aHajn3a IPEAIoiaratT, 4TO BOJbT-aMIIEpHAs XapaKTEPUCTUKA
(BAX) pabouero snemMeHTa 3TUX YCUJIUTENEH MPEICTaBISICTCS B BUC
CTEIIEHHOW aIllpOKCUMAIMU: TpeTher creneHu s YBY u uyersép-
tor — st YITY. JIns ananu3za 6osee TOHKUX A(GheKToB OepyT aHao-
TMYHO ISATYIO M WIECTYKO CTENEHU. AHAIN3 MPOBOJUTCS HA TaApMOHH-
YECKUX CUTHAJaX WIM CUTHAJIAX C aMIUIATYIHOW MOIYJISLIUEH.

5.1. baokupoBanue

biioknpoBaHne — 3TO YMEHBIICHUE AMIUIATYIbI MOJIE3HOTO CHT-
Hajla ¥ COOTBETCTBYIOIIEE YMEHBIICHUE OTHOIICHHS «CHTHA/IITYM»
HAa BBIXOJIE NPUEMHHKA B PE3YJIBTATE JICMCTBUS HA €r0 BXOJ IIOMEXH C
YaCTOTOM, HE COBIIAJAIOIIEN ¢ YACTOTAMHA OCHOBHOI'O U ITOOOYHBIX Ka-
HAJIOB IPUEMA.

ITycTh mONE3HBIN CUTHAT U TOMEXA ABJIAIOTCA TAPMOHUYECKUMHU U
MOTYT OBbITh 3aMKCaHbI B BUJE:

u.(t)=U,cosw,t, up(t)=Upcoswyt, (5.1)

TOIJa HANpPSKEHWE HA BXOJE HEIIMHEMHOrO JJIEMEHTA SBJISETCS CyM-
MOM u,, =u, +u;; ¥ Ha BeIXoJe diaeMenTa YBY cocrasisromnias Toka

HCpBOﬁ rapMOHHUKH ITOJIC3HOT'O CUI'HAJIa UMCCT BU:

) 3 » 3 )
Newix = UC (bl +Zb2UC +§b3UHjCOS C()Ct ) (52)
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a Ha BBIXOJie diieMeHTa YIIY:
3
i =UUz | by + 504U, + 3b,U% |coswpyt, (5.3)

rae U, — aMIUIMTy1a HanpspKeHWs rerepoauna, a by,b,,b;,b, — Ko-
a(pdurmenTsl annpokcumannu BAX.

OddekT 6s10KMpOBaHUS MOJIE3HOIO0 CUTHANIA XapAKTEPUIYETCS KO-
s punreHTOM OJOKMPOBAHUS, KOTOPBIM MPEACTaBISIET COOON OTHO-
[IEHUE U3MEHEHUS aMIUIMTYbl BBIXOJHOTO TOKAa 3TOr0 CUTHalIa MpHU
OJIOKUPOBAHMM K aMIUIUTYJE 3TOr0 XK€ TOKa B OTCYTCTBHE OJIOKHPO-
Banus. (s YBY koadunnent 010KupoBaHUs 3aMIUCHIBACTCS B BUJIE:

Al 3b; -
Keypy =—*%~-—=Up, (5.4)
! 16’le 2b1
st YIIYU — B Buze:
Al b
Kenyiy = % z—3b—4U127- (5.5)
6vIX ) [Ty 2

3HaK «MUHYC» YKa3bIBAa€T Ha TO, UTO aMIUIMTY/ia MOJIE3HOTO CUT-
Haja B pe3yJibTaTe OJOKMpOBaHUS yYMeHbInaeTcs. [Ipu konmmdecTBeH-
HOU o1leHKe KO3 PUIIMEHTOB OJIOKUpOBaHUS OEpETCS UX a0COMOTHAS
BenmunHa. [TonHoe GnokupoBaHue cooTBeTCTBYET Ky, =1.

biioknpoBaHne HE BO3HUKAECT B HEIIMHEWHOM KACKAAE, €CIU aM-
WINTYyAHas GYyHKIMS Tepefadyu CUTHalla UMEeT JIMHEWHBIN WU KBa/I-
paTUYHBIA XapaKTEP WK CKOPOCTh HApacCTaHUs YPOBHS BBIXOIHOIO
CUTHaJla U3MEHSIETCA ObICTpee, 4eM KOHCTaHTa. Eciu ke amMrmiuTy-
Has PYHKIMS nepeladyn CUrHajga uMeeT BU GyHKIMHU C HACBIIICHUEM,
KaK Obl OTCTArOUICH OT MPSIMOW MPOMOPIIMOHATIBLHOCTH, TO OJIOKUPO-
BAHUE UMEET MECTO.

Ecnu 6nokrupoBaHue BO3MOXKHO B JABYX Kackajnax, To ko3 duim-
€HTBI OJIOKUPOBAHUS CKJIAIbIBAIOTCS B 11b.

Ha xosdduirieHT 010KrpoBaHus HAKIAJAbIBAIOTCS OrPaHUYCHMUS,
YTO BEAET K HAIMYHMIO IMOPOTrOBOTO YPOBHS MOMEXM, HA3bIBAEMOIO
«MOpOromM OJIOKUPOBAHUSY, — MAKCUMAJIBHO JIOMYCTUMOTO HaIpsiKe-

HMS IOMEXH, BBI3BIBAIOLICH OJIOKMPOBaHHUE (U I1.o0n. ) o
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CBOMCTBO NPUEMHHUKA TPUHUMATh MOJIE3HBIA CUTHAI B IPUCYTCT-
BUM CWJIBHOM IMOMEXHM 10 Mopora OJOKUpPOBAHUS XapaKTepHU3YeTCs
JTUHAMWYECKUM JTMANa30HOM MO OJOKHPOBAHUIO B Ab:

D;, =20lg Crr0n) (5.6)
C. MUH.

roe U — MHUHUMAJIBHOC HAIIPAXKCHHUC IMOJIC3HOI'O CHI'HAJIa, COOT-

C.MUH.
BETCTBYIOILEE YyBCTBUTEIBHOCTH ITPUEMHHUKA.

5.2. IlepekpécTHBIE MCKAKEHUS

ITepexkpEcTHbIE NCKAKEHUS TTOJIE3HOTO CUTHAIA — DTO UCKAXKEHUS
CIIEKTPa CUIHaJIa HAa BBIXOJ€ NPUEMHUKA IIPU ACHCTBUHU Ha BXOJE MO-
OYJUPOBAHHOM IIOMEXM, YaCTOTa KOTOPOM HE COBIAJAET C YaCTOTaMHU
OCHOBHOTO Y IMTOOOYHBIX KAHAJIOB IIPUEMA.

AHanus nIpoBOAAT B IIPEAIIONIOKEHUH, YTO U TOJE3HBIA CUTHAI, U
[OM€Xa SBJAIOTCSA aMIIIMTYAHO-MOIYJIMPOBAHHBEIMU M HAIPKEHUE
Ha BXOJI€ HEJIMHEMHOTO DJIEMEHTA SBJISIETCS CyMMOU U, = U, + U7 :

Uge =t +up =U, (1+m, cosQt)cos ot +Up (1+mp cosQpt)coswpt,
(5.7)

rae m,,mp — K03(pPUIUEHTH aMIUINTYTHOW MOAYJISALIAN CUTHAjIA U

MTOMEXH.
[lepexkpécTHble HCKaXXEHUS OLICHUBAIOTCS Kod(huimeHTamMmu me-
PEKPECTHBIX UCKaXeHUM: B Y BU

(Algerr ) b
Knep VBY — et ~ -3 3 U127: (5.8)
. (]eblx )Qc bym,.
B YIIY:
bymp
Knep.yﬂq ~ =6 b4mH UH' (5-9)
2"

[Ipu orpanvyeHUH BEIUYHMHBI KO3P(PUIIMEHTA TIEPEKPECTHBIX HC-
KOKEHUU MOJIyYMM MAaKCHMAaJIbHO JOIYCTUMOE HAIPsSKEHUE IIOMEXH,
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BBI3BIBAIOILIEH INEPEKPECTHBIE MCKAXKEHUS IOIYCTUMOW BEJIWYHUHBI —

MOPOT MEPEKPECTHBIX UCKAXCHUI (U 7 o, )nep :

[To 3TOM TIOMEXE TOMXKE BBOAUTCA JUHAMUYECKUN JUANA30H MPHU-
€MHHUKA:

(UH .00N. )nep.

Dy, =201g (5.10)

C.MUH.

Eciu nepekpECTHBIE MCKAKEHUS BO3MOKHBI B JIBYX HEJIIMHEWMHBIX
3JEMEHTaX NPUEMHHKA, TO KO3 (HUITMEHTHI CKIaAbIBalOTCA B 1b.

5.3. UaTepMmoayasiuus

Nuatepmonynsamus — 370 3(PGEeKT BO3HUKHOBEHHS ITOMEX Ha BBI-
X0Jie MpuEMHHUKA TIPU JEHCTBUM Ha €Tr0 BXOJE JIBYX U OoJjiee moMmex,
9aCTOTBI KOTOPBIX ( f1, f5,...) HAXOAATCS BHE OCHOBHOI'O U MOOOYHBIX

KaHaJOB IIPUEMA.

B nporecce nHTEpMOIYIIAIMU B OCHOBHOM KaHaj MpUEMA WIU B
KaHaJI TPOMEXKYTOYHOM YacTOThI MOTYT MOMaaaTh KOMOMHAIMOHHBIE
yacToThl. [Ipn anmpokcumanmn BAX HEIMHEHHOrO 3JIEMEHTA CTe-
NEHHBIM MOJMHOMOM TPETHETO MOPSAAKA 3TO OyIyT UHTEPMOYJISU-
OHHBIE COCTABJIAIOLINE TPETHETO MOPAAKA, IIPU ANMPOKCUMALIUU IIs-
TON CTENEHbIO — IMATOTO Mopsiaka U T. A. OO KpUTepui BO3MOX-
HOTO HaJW4usl TaKUX MOMEX — 3TO CTENEHb OJM30CTH KOMOMHALMOH-
HOUW YaCTOThI K YaCTOTE HACTPOMKH WJIU K IMTPOMEKYTOYHOM YaCTOTE:

mfy £nf5|< fo £B, /2, (5.11)

rae f, — 4acTora HACTPOMKM NPUEMHHUKA, [y — NPOMEKYTOYHAs
4acToTa, B, — Iojoca 4acTOT OCHOBHOTO KaHajla npuéma, By — Mo-

J0ca 4YacTOT KaHaJla MPOMEKYTOUYHOM YaCTOTHI.

s cynepreTepoIMHHOTO MPUEMHUKA OCHOBHOMW 3(deKT naroT
WHTEPMOAYJISAIIMOHHBIC TIOMEXH TPEThero mopsaka. Ilopsimok momex
OTIPENIEIIACTCS KaK
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N=m+n. (5.13)

[Ipn ananu3e Ha BXOJ HEJIMHEHMHOTO 3JIEMEHTA MOJAKT CyMMY
JIBYX TOMEX, UMUTHUPYEMbIX TAPMOHUYECKUMHU (JJIs1 TIPOCTOTHI) CHT-
HaJlaMH 4acToT f; U f, ¢ ammuryaamu U; u U,. IIpu 5TOM B Criek-

TpEe TOKa BO3HUKAIOT MHTEPMOIYJISIIMOHHBIE COCTABJISIIOIIME BTOPOTO
nopsiika (0gHa) U TPEThero (JBe, Ha pa3HbIX yacTtoTax). COOTBETCT-
BEHHO 3 (PEKT MHTEPMOIYISIUN TPETHErO0 MOPSIKA XAPAKTEPU3YIOT
IByMs K03 PUIIMEHTAMU UHTEPMOAYISIIUUA — OTHOIIICHUEM aMILIUTY/]

]uHm Ka)KI[Oﬁ N3 HUHTCPMOAYJIIIMOHHBIX COCTABJIAIOIMIUX TOKA, BbI-

YHCJIICHHOM B OTCYTCTBHC IIOJICZHOI'O CUT'HAJIA, K aMIIIUTYJAC TOKa I10-

JE3HOI'O CHI'HalJla ]C.MuH.’ BBIYHUCIICHHON B OTCYTCTBHC IIOMCX. I[J'IFI

YBUY kospdunineHT umeeT BUI:

1
KyumyBy = Iui (5.14)
C.MUH.
Y PaBHSETCS
—3b,UU, —3b,U3U,
KyumyBu, " KonmyBi, " (5.15)
C.MUH. C.MUH.

YacTo ouneHky Kod3(duiuenTa HHTEpMOAYJIALUH IPOU3BOJAT IIPH pa-
BEHCTBE aMILIMTYZ Memammux curtainos Uy =U, =U . g osToro

ciyyas npuBenéM koddduiuent uarepmonysauun s Y I14:

—3b,U3y
2b,U '

C.MUH.

KuHm.YH‘I = (5.16)

HaxknanpiBas orpaHudeHus Ha KOA(POUIIMEHT MHTEPMOAYJISIINM,

MOJYy4YUM IMOPOrOBOE 3HAUYECHHE MOMEXH, POXKIAAIONIECH UHTEPMOTYJIs-

u . Torma MoO>XHO OII JINTh TUHAMHWYCCKHN oUa-
110, (U7 00n. ), - TOT/IA MOKHO OTIpETIE it eCKHUI 11

I1a30H 110 9TOMY BHUAY ITOMCX:

D, = 201g (UH.don.)uHm. . (5.17)

C.MUH.
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Ecnmu uHTEpMOIYy AU BO3MOKHA B JIBYX HEIHMHEHHBIX AJIEMEH-
Tax NpuEMHUKA, TO KOd(DPUIIMEeHTHI cKianbiBaroTcs B 1b. YacTo Tpe-
OyI0T, 4TOOBI KOADPUIIMEHT UHTEPMOAYIISAIMNA HE TPEBbIIIAT €IUHU-
IbI,  IPU CTPOTOM PABEHCTBE €T0 €IMHMIIE MOXKHO OTPEIEIUTh I0-
pPOT MHTEPMOJYJISAIIMN ¥ JUHAMUYECKHHN JHana3oH M0 HEH IKCIepHu-
MEHTAJILHO.

5.4. 3agauu 1)1 CAMOCTOSITEJILHOTO PeleHHs
5.1. Koo punuentst BAX VYBY pasuel by =1, b, =0,1, b3 =0,01.

Onpenenure, MOXKET JTU BOBHUKHYTh 3(PPEKT OJOKMPOBAHMS B TAKOM

YCUJIUTEIIE.
5.2. Koadopumuentet BAX VYBY paBuel b =1, b, =-0,1,

by =—0,01, manpsbkenue nomexu | MxB. Omnpenenure: a) kod3ddu-

1MeHT OnokupoBaHus B YBY; 0) uaMeHeHUe aMIUIUTYbl BBIXOJHOTO
TOKA IMOJIE3HOTO CHUTHAJIA MO/ IECTBUEM OJIOKUPOBAHMS, €CJIM HOMU-
HaJbHAs aMIUIMTYJIa 3TOr0 TOKa paBHa 1 MKA; B) koadduimeHT 6:10-
KHPOBaHHUS B OTCYTCTBHE OJIOKMPOBAHUS, T) HANPSIKECHUE ITOMEXH,

BbI3bIBatoIIee 100-mporeHTHOE OJIOKUPOBAHKE TTOJIE3HOTO CUTHAIA.
5.3. Koappuumentsr BAX VIIH pasusr b =1, b, =0,01,

by =-0,01, by =-0,001, Hanmpskenne nomexu pasHo 1 MB. Ompene-

naute: a) koadduuuent onoxkupoBanus B YIIY; 0) uamMeHeHue aMruiu-
TyJbl BBIXOJHOTO TOKAa CUTHAJIA TPOMEXKYTOUHOM YaCTOTHI MO EHUCT-
BUEM OJIOKMPOBAHUS, €CJIM HOMUHAJIbHAS aMIUIMTY/Ia 3TOr0 TOKa PaB-
Ha |1 MKA; B) K03 duimeHT 0J0KUpOBaHUS B OTCYTCTBHE OJIOKUpPOBa-
HUS; T) HANpsDKEHUE MoMexH, BbizbiBaroniee 100-npoiieHTHOE OJIOKU-
POBaHUE CUTHAJIA TPOMEKYTOUYHON YaCTOTHI.

5.4. B npuémunke BAX YBY umeer nmapamerpsl YBY u3 3ana-
yu 5.1, a BAX VIIU — VIIY u3 3amaum 5.3. OnpenennTe UuTOroBbii
K03 PuIMeHT OJOKMPOBAHUS MPU HAMPSLKEHUW Tomexu 1 MB.

5.5. Dbdexr OsoKMpoBaHUS B MPUEMHUKE MOXKET BO3HUKHYTH
tonpko B YBU. Koappunuenter BAX YBY pasuwl b =1, b, =-0,1,

by =—0,01. Onpenenure OOMYCTUMBIA YPOBEHb IIOMEXU OJIOKUPOBA-

HUSA, €CJIM HOPMAaTUBHOE 3HauYeHHE Kod(DQuimeHta OJIOKHUPOBAHUS
paBHoO 3 1b.

5.6. JIBa npu€MHHUKA — KOPOTKOBOJHOBBIM MarvCTpaJIbHbIN U pa-
OUOCTAHIIMM CYXOMYTHOM MOABUKHOU CBSI3M — JOIYCKAIOT OJIOKHPO-
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BaHUE TOJIBKO B YBY, mpruuém aMIUIMTyJHBIE XapaKTEPUCTUKUA YCH-
auTenel UMET oauHaKoBble K03 dunreHTsl. Koadgduunent 0aoku-
POBAaHUSI MaruCTPaIbHOrO NPUEMHHIKA HaXOAUTCA Ha MpeJeae HopMa-
ThBa W paBeH 3 nb, aHanorndyHo Kod(PGUIIMEHT OJOKUPOBAHUS IS
panuoctannuu — 6 nb. Onpenenure, KaKk COOTHOCSTCS JIOIYCTUMBbIC
YPOBHH TTOMEX OJIOKUPOBAHUS I STUX TPUEMHUKOB.

5.7. IlpuéMHUK TIOCTPOEH, Kak B 3anaue 5.4. Hanpsokenue nome-
XY Ha BXoJie npuéMHMKa paBHo 1 MB. HanpspkeHnrue moMexu Ha BXOJIE
KaHajga MPOMEXYTOYHOM 4dacToThl paBHO 1MKB. Omnpenenure uroro-
BbIN K03 PUIeHT OJIOKUPOBAHUS: a) B MPOIIeHTaX; 0) B Ab.

5.8. YUyscrBurenbHOCTh npuéMHuka paBHa 0,1 MB, nunamuuye-
CKMM auama3oH mo OjokupoBaHuio paBeH 80 nb, k0d(hdUIMEHTHI
BAX VBY pasusl b =1, b, =—-0,1, b3 =-0,01, GirokupoBaHuE BO3-
MO>KHO ToJibkO B YBUY. Onipenenure ypoBeHb MOMEXH HAa BXOJE IMPHU-
EMHHUKA, JEUCTBYIOUIEU MO OCHOBHOMY KaHaly, KOTOpas €€ HE Ha-
pyuiaet TpedoBanus OMC.

5.9. UyBcTtBUTENbHOCTH NMpuéMHUKA 1 MKB, koaddunreHt O10ku-

poBaHUsl paBeH HopMmaTuBY 3 b, OJOKMpPOBAHHE BO3MOYKHO TOJBKO B
VBY, xoappunuenter BAX YBY pasuel by =1, b, =-0,1, b; =—0,01.

Ormpenenure TMHAMUYECKUH AMAIa30H 110 OJIOKUPOBAHMIO.
5.10. BAX VBY wumeer kospduumentsr b =1, by, =-0,5,

by =-0,01. KoappuuueHT aMIuTyIHOM MOIYJSLUUM MOJE3HOIO

curHasia paseH 0,7. Ilomexa mpeacraBiasgeT coooit AM-curHai ¢ Mo-
nynamueit 0,5 u ammmutygo Hecyme 1 MB. Onpenenure koaddu-
IIUEHT MEePEKPECTHBIX UCKAKCHUH.

5.11. BAX VII4 wumeer kodb¢uuuentsr b =1, by, =-0,1,

by =-0,01, b, =0,05. KodpduuneHnTs! aMIUINTYJHONH MOIYJISALUU

CUTHAJIa U MOMEXH PaBHbI, aMIUIUTYy/a HECYIIEH B CIEKTPE MOMEXHU
paBHa 1 MB. Omnpenenure k03QHUIMHT NEPEKPECTHBIX UCKAKEHU.

5.12. B npuémuuke YBY nmeer napamerpsl YBY u3 3amaun 5.10,
a YIIY — napametrpsl YIIY u3 3agaum 5.11. Onpenenure UTOroBbIN
Kod(pdurueHT OJOKUPOBAHUS TPH aAMIUIMTYJIE HECYIIEH B CHEKTpE
nomexu | MB u paBeHCTBe KO3(P(GUIMEHTOB aMITUTYIHOW MOIYJIs-
IIUY CUTHAJIOB U TIOMEX.

5.13. KoadgdurmeHTsl nmepeKkpEéCTHBIX HUCKAKEHUN JNBYX pa3ind-
HBIX TPUEMHUKOB OJHOTO KJlacca MPH BO3JICUCTBUU OJHUX U TEX KeE
MIOMEXHU M CUTHAJIa paBHbL: niepBoro 3 ab, Broporo — 4 nb. Onpenenu-
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T€, KAK COOTHOCATCS JIOIYCTUMbBIE YPOBHH IOMEX IEPEKPECTHBIX HC-
KOKEHUW 3THX MPUEMHHUKOB.

5.14. JlonycTuMbI yPOBEHb HANPSIKECHUS MOMEXU, POXKAAIOIIEH
NEPEKPECTHBIE HCKAXKEHUS, PaBeH 2 B, 4yBCTBUTENBHOCTh NPUEMHHKA
cooTBeTCTBYEeT HanpsbkeHuto | mxB. IlepekpécTHbie momexu BO3-
MOxkHBI TosbkO B YBUY, xoapdunumentsr BAX VBY paBubel b =1,

b, =-0,1, by =-0,01, KO>pOULIMEHTHI AMIUIUTYIHOW MOIYJIALUH

CUTHAJIA W NOMEXHM paBHBI Jpyr apyry. Onpeaenure: a) IMHAMU-
YECKHMI IMana3oH MO MEPEeKPECTHBIM HCKaKEHUSIM; 0) KO3(PUIIMEHT
MEPEKPECTHBIX UCKAKECHUM.

5.15. UyBCTBUTEIBHOCTh NPUEMHUKA COOTBETCTBYET HAIPSIAKE-
HUIO | MKB, mepekpécTHble MCKa)XE€HHsI BO3MOXKHBI TONIBKO B YBY
npuéMHUKa, uMmermeM BAX ¢ koopduumenramu: by =1, b, =-0,5,

by =—0,01. Koo puuueHTsl aMIIUTyAHOM MOIYJIIUY CUTHAJIA U TI0-

MEXHU PaBHBI APYT APYTY, JOMYCTUMBIN KOAGDUIIUEHT MepeKpECTHBIX
uckaxeHul paseH 3 n1b. Onpenenure: a) JOMYCTUMBIA YPOBEHb ITOME-
X¥; 0) IMHAMUYECKUI JUAIa30H M0 NEPEKPECTHBIM UCKAKECHUSIM.

5.16. KoappuniueHTsl aMITUTYyTHOW MOIYJIAIIMN CUTHANA U T0-
MEXU paBHbI Apyr Apyry. Onpeaenure, Kak COOTHOCATCS Korhuiu-
€HTbl OJOKUpPOBAHUS M TIEPEKPECTHBIX HCKaxkeHU: a)B YBY;
0) B YIIY.

5.17. Homyctumbie KOI(PGUITMEHTHl NEPEKPECTHBIX HCKAKEHUM
U OJIOKUPOBAHUS ISl HEKOTOPOIrO MPUEMHHUKA PABHBI JAPYT JAPYTY.
Omnpenenure, Kak COOTHOCSATCA APYT C APYTOM MOPOTH OJOKUPOBAHUS
U TIEPEKPECTHBIX UCKaKkeHUU. Cunrtaiite, 4T0 KO3IPOUIIMESHTHI aMILIH-
TYJHON MOJYJISIIMUA CUTHAJIA U IOMEXHU PABHBI JIPYT APYTY.

5.18. Ilpuémuuk wmmeer uvacrory Hactpoviku | T m momocy
nponyckanus 1,2 MI'n. OcHoBHass momexa mmeer 4vactory 0,9 I'Tm.
Ornpenenure 4acToTy BTOPOW MOMEXH, ITPU COBMECTHOM 00pabOTKe ¢
KOTOPOM B IEMIX NPUEMHUKA MepBasi MOpoxaaeT 3PGHeKThl HHTEPMO-
YJISIANA TPETHETO MOPSJIKA.

5.19. Ilpeemunk numeer npomexyTounyro yactoty 100 k['r u mo-
JOCYy TIPONMYCKaHUs TpakTa MPOMEKYTOYHOM YACTOThI, PABHYIO
10 xI'u. OcHoBHas moMmexa uMmeet dactoTy 85 kl'n. Onpenenure yac-
TOTBHI BTOPOU TOMEXH, TP COBMECTHOU 00pabOTKE C KOTOPOU B LETISIX
MPOMENKYTOYHON YaCTOThl MPUEMHHKA IMEPBasi MOPOKIAAET UHTEPMO-
TYJISIAIO TPETHETO TOPSIIKA.
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5.20. YyBCTBUTEIBHOCTh NPUEMHHUKA COOTBETCTBYET HaIpshKe-
Huto 1 MxB, momexu ¢ ammutyaamu 1 u 2 MB poxaaroT HHTEpMOay-
JsUM0 TpeTbero nopsiaka B YBY npuémurnka, nmeromiero BAX ¢ ko-
sppuumentamu b =1, b, =-0,5, b3 =—0,01. Onpenenure ko3hdhu-

UEHT UHTEPMOTYISIIUH.

5.21. /Ise noMexu ¢ paBHbIMU amiuiutyaamu 10 MB Bo3aelcTBY-
I0T Ha BBICOKOYACTOTHYIO 4YacTh MNPUEMHMKA, MUMEIOIIEr0 4yBCTBHU-
tenbHOCTh | MKB. Koadpunuenter BAX VYBUY p =1, b, =-0,2,

by =-0,05. Onpenenure KO3PPULIMEHT HWHTEPMOAYIALHUU TPETHETO

MOPSIKA.

5.22. KoadpuurieHTsl UHTEPMOTYJISIIIUU TPETHETO MOPSIAKA B HE-
KOTOPOM TMPUEMHHKE TOJ] ICICTBUEM HEKOTOPOM MOMEXH PaBHBI 2 U
3 1b B YBY u VIIY coorBeTcTBeHHO. OmnpenennTe UTOrOBbINH KO-
(GUIIMEHT UHTEPMOYJISALINH.

5.23. JIBe momexu ¢ paBHbIMU aMIUITUTYJIaMU JEHUCTBYIOT Ha IIPHU-
éMHUK u3 3amauu 5.21. [omyctumoe 3HaueHue kodpduiiMeHTa WH-
TepmoayJisiiu  paBHO 1.  Omnpenenure n0Opor HWHTEPMOMYJISIIIAN
TpEThEro nopsijaka B YBY.

5.24. Ins npuémuuka u3 3ana4du 5.21 u pomyctumoro kod3¢du-
UCHTa UHTEPMOYJIALMA TPETHErO0 MOPSJIKa, PAaBHOTO €IUHUIIE, OII-
penenuTe JMHAMUYECKUI TUara3oH o MHTepMoayasanuu B Y BY.

5.25. Ha rerepoauHHBIN NMPUEMHUK BO3JICUCTBYIOT MOOYEPETHO
OJIHA U JIBE MMOMEXHU OJIMHAKOBOW aMIUTUTYbl. OTIpenennuTe, Kak COOT-
HOCATCS: a) KO3O(POUIMEHT UHTEPMOIYJISIIUUA U KO3(PHUIIMEHT OJI0KU-
poBaHMs; 0) IMHAMUYECKHUE TUANa30Hbl IO UHTEPMOAYJISIIUNA U OJI0-
KUPOBAHUIO.

5.26. Onpenenure, KaKOW MOPSAAOK B CTEIIEHHOM allIPOKCUMAIIUN
BAX ycunurteneit Hajio MpUHUMATh BO BHUMAHHUE, YTOOBI MpOaHAIH-
3UPOBaTh UHTEPMOIYJISILIMOHHBIE IOMEXH TATOTO Mopsijka: a) B YBY;
0) B YIIY.

5.27. PaccTaBpTe Tre€TepOJUHHBIC MPUEMHUKUA C 3aJaHHBIMU KO-
sppunnentamu BAX 1o Bo3pacTaHuIo ypOBHS JOMYCTUMBIX MOMEX:
a) by =1, by=-0,01; 0)h =1, b;=0,02; B) =1, by;=-0,5;
r) b =1, by =-0,1.

5.28. PaccraBpTe CynepreTrepoauHHbBIE NPUEMHUKU C 3aJaHHBIMU
ko3¢ punmentamu BAX 1o Bo3pacTaHuio ypoBHS JOIMYCTUMBIX TTIOMEX B
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TpakTe IMPOMEKYTOYHOM 4acToTsl: a) b, =-0,5, b, =0,1; 6) b, =-0,2,
by =-0,2;8) b, =-0,1, b, =0,01; 1) by =-0,5, by =-0,01.

5.29. TI'etepoMHHBIN MPUEMHUK C YYBCTBUTEIBHOCTHIO | MKB.
BAX YBY umeer kosbdunmentsl b =1, b, =-0,5, b3 =—-0,05. On-
pEAENUTE MUHUMAIBHYIO BEJIMYMHY HAIPSDIKEHUSI TIOMEXU, IPU KOTO-

poi poxxkaaercs oauH U3 3(PEHEKTOB — OJOKUPOBAHUE, MEPEKPECTHBIC
HCKaKEHHS, MHTCPMOTYJISIIHS.

6. O1eHKa YJIEKTPOMATHUTHOM COBMECTHUMOCTH

6.1. Kpurepuu IMC

Onuu n3 kpurepueB OMC onpenensercss Mo 3allUTHOMY OTHO-
IICHUIO.

3alMTHOE OTHOIIEHUE MO BBICOKOM YACTOTE — MHUHHMAJBHO JI0-
nycTuMoe (IIOpOroBO€) OTHOIIEHHWE MOIIHOCTH TOJIE3HOI0 CUTHAJIa K
MOITHOCTH MOMEXHU Ha BXOJ€ NMPUEMHUKA, KOTOPOE MO3BOJISAECT IMOTY-
YUTh HA €r0 BBIXOJE 3aIaHHOE KAa4E€CTBO IMOJIE3HOI0 CUTHAJIA:

P
QM.don. = P_C - (C/H)ex.np.aon. (6.1)

n /ex.np.oon.

niu B 1b:
9 m.00n. = 101g QM.aon. (6-2)

Kpurepuit OSMC npu 3TOM 3anMChIBAETCS B BUJE:

9 > 49 y.00n. (63)

KadecTBo curhana CBs3aHO C OTHOIIIEHHEM «CHUTHAJ — IIyM» Ha
BBIXOJIe PUEMHUKA WJIM Ha BXoje aeMoxayisropa. Hampumep, mis
IU(PPOBBIX CUCTEM CBSI3U ¢ M-MO3UIIMOHHON (Ha30BOM MOAYJISIITUEH
U1l 0OecIieueHHsT BBICOKOTO KadecTBa TpeOyeTcs o0ecneduTh Kod(d-

¢unment ommbok BER He 6onee 107,
HomuHanbHOE OTHOIIIEHHE MOIIHOCTH CHUTHajla K MOIIHOCTH Y-
Ma Ha BXOJIe IeMOJyJsTopa p,,,, 00ecreunBaeT 3aaHHOE KaueCTBO
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(BER He Gonee 10_6) npu ujacanbHoM KaHaie. C ero nmomMoliipio 3a-
IIUTHOE OTHOIIEHUE MPU MOMEXE OT OJTHOTO UCTOUYHHUKA OTIPEACIISICTCS
BBIpaKCHUEM:

9 i.0on. = Pron +20—101ga. (6.4)

[Ipu 3TOM mpenmnonaraercs, 4To HaJIUYUE TTOMEXH C MOITHOCTBIO, CO-
CTaBJISIONICH MPOLIEHT @ MOIIHOCTH IIIYMOB Ha BXOJE JAEMOAYJSATOpa
(a HOpMHpYeETCS), HE YXY/IIIIAeT Ka4yeCTRa.

Ecnu Ha mmpuHe croekTpa MOJIE3HOrO0 CHUTHAJa pa3MellaeTcs
N momex 0JAMHAaKOBOW MOIIHOCTHU, TO 3aIIUTHOE OTHOILICHUE YBEIUYH-
Baercs B N pas:

Dr.oonN = Puon +20-101ga +10IgN . (6.5)

HeuneanbHOCTh KaHalla YUYUTHIBACTCS HATMYUEM DHEPTreTUUECKUX
MOTEPh:

A=3+0,7log, M, (6.6)

rae M — 4ucno ypoBHEH MaHUNYJISIIIUU a3kl paguocurHana. JHepre-
THUYECKUE TMOTEPU IMOKA3bIBAIOT, HA KAKYIO0 BEJIMYMHY HYKHO YBEJIH-
YUTh COOTHOUIEHHWE «CUTHAJ — IIYM» Ha BXOAE AEMOIYJATOpPA B pe-
aJIbHOM KaHaJIe M0 CPAaBHEHUIO C UACATbHBIM, YTOOBI TIOJIYYUTh Ha €T0
BBIXOJIE TO K€ KA4E€CTBO CUTHAJA.

!
Pron = Prom T4 (6.7)
Ecin moMexa MMpOKOIIONIOCHAs, a MOJIE3HBIA CUTHAJI PEATU3YET
4aCTOTHOE pa3/ieiCHUE KaHAJIOB 0€3 MEPEKPHITHUS T0JIOC, TO CHEKTP

IIOMEXH MO>KHO CYHTATh KBa3WOEIbIM B npeaciax OAHOI0 KaHajla U
HCII0JIb30BaTh CIICAYHOIIUEC BbIPAKCHUA. I[J'IH aHaJIOrOBOM MOMEXHU:

A
Guson, = Phow +20-101ga+ g, ) +101g 722 (65)

nom
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rae g,(0) — MakcHMMallbHasg BEIUYMHA HOPMAJIM30BAHHOU CIEKTPalb-
HOW IUIOTHOCTH MOIIHOCTH ITOMEXH, Af,, . — IIUPHHA II0JIOCHI OJHOIO
KaHaja I0JIC3HOro curuana,

s mudposoit momexu tuna UKM-OM:

— IIMPHUHA CIIEKTPA MOMEXHU.

A
Govvon. = Phow +20~101ga+ 101g%, 6.9)

rac —R — MaKCHUMaJIbHAas1 OTHOCHUTCIIbHAA BCJIIMYKMHA CHCKTpaJ'H:HOf/'I

Af CUCH

IUIOTHOCTU MOIIHOCTU HU(GPOBOI MOMEXH, & OTHOIICHUE omn-

pEeAeNsIeT OO MOIIHOCTY MOMEXH, TONaAarollyI0 B MOJIOCY MPOITyC-
KaHHS OJTHOTO KaHaja.

COOTHOIIIEHHE «CUTHAII — MIOMEXa» MOXHO MOJYYUTh U3 COOTHO-
IMIEHUM «CUTHA — IITyM» U «IIOME€Xa — IIIyM», BRIPXKEHHBIX B 1b:

C/I=C/II~-1I/1II. (6.10)

B nponecce oneHkn IMC BO3HHMKAIOT CUTYyallUM, KOT/Aa MPUEM-
HUK BBIXOJIUT U3 JIMHEHHOTO peKUMa ISl IOMEXH, U TOTJa POXKAA0T-
csl HEMHEWHbIE 3P(DEKTHI, TaKUe KakKk OJIOKMPOBAHUE, MEPEKPECTHHIC
UCKaXeHUs, uHTepMonyssinus. [loporu 3TUX sBJIEHUI, a TaKXke KO-
3 PuUIIMeHTH OJOKUPOBAHUS, MEPEKPECTHBIX HCKAKEHUM, WHTEPMO-
TyJISIUU ABISIOTCS apamerpamu OMC.

6.2. AMILINTYAHAS OLICEHKA MOMEXH

Onenka OMC npou3BOIUTCA B HECKOJIBKO 3TAIOB.

Ha nepBoMm 3Tarie olieHHBAETCS MPEBBIIIEHUE MOIIHOCTBIO TTIOME-
XU Ha BX0Ji€ MPUEMHHUKA COOCTBEHHBIX IIYMOB NMPUEMHHUKA — COOTHO-
mieHue «curuan — mwym» IM =101g(Py / P,):

IM=P,—P,, (6.11)
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/i€ MOLIHOCTh IIOMEXH Ha BXOJ€ NPUEMHUKA P, Ha dTale aMIUIUTY -

HOM OLICHKH ompejessercs 0e3 y4déra J0Jd MOomaJaHus MOIIMHOCTH
MIOMEXH B KaHAJIbl IPUEMHUKA:

PA =PT_LT4)+GTmaX_AGT_L+GRmaX_AGR_LRgb9 (612)

rae o003Ha4eHbl Pr — MOIIHOCTH IE€pelaTyrKa MCTOYHHKA ITOMEXH,
LTgb — IOTEPHU B aHTEHHO-(UIECPHOM TpakTe nepeaaryuka, Gr .. —

MaKCUMalIbHBIA KOA(P(OUIMEHT YCWICHHMS AaHTEHHBI IepelaTyuKa,
AG7 — yMeHbIIEHUE KO3 (PUIMEHTa yCUIICHUSI aHTCHHBI IepeaaTdu-

Ka B HAIIPABJICHUH, OTJIMYHOM OT HAIIPABJICHUSA MAKCUMAJILHOIO U3I1y-
yeHus, L — 1IoTepu Ha Tpacce pacnpocTpaHeHHs, Gp ax — MAKCH-

MaJIbHBIA KOD(Q(MULMEHT YCHUICHHS aHTCHHbI NpUEMHHMKA, AGp —

yYMEHBIIIEHHE KO3(P(PULMEHTa YCUJIEHUS AHTECHHbl NPHUEMHUKA B Ha-
IIPABJICHUH, OTJIWYHOM OT HAIPaBJICHUS MAaKCHMAJIbHOIO IIpUEMa,
Lpg — motepu B aHTCHHO-(QHACPHOM TPaKTe NpuEMHHKA. MOIIHOCTH

nepeaTuvKa 1 JIpyrue napaMeTpol B 3Toi (popmylie sIBISIFOTCS (PyHK-
LUSIMM 4aCTOThI, TAKMM 00pa3oM, BEIMYUHA P, OTpakaeT YaCTOTHBIC

XapaKTePUCTUKU TMepeaaTunka, aHTeHHO-(UIEPHBIX TPAKTOB, aHTCHH
Y KaHAJIA paCIPOCTPAHEHHS.

OueHka mpou3BOAUTCA JUISl BCEX Map «UCTOYHHK — PELIENTOP» IO
YETBIPEM COUETAHUSIM:

— OCHOBHOE€ H3JIyYEHHE HCTOYHMKA NOMEXM — OCHOBHOM KaHal
npuéma penenropa (O0);

— OCHOBHO€ M3JIyYEHHE HCTOYHHUKA MOMEXU — MOOOYHBIN KaHal
npuéma perenrtopa (OII);

— 0O0YHOE M3JIyUYCHHE HMCTOYHUKA MOMEXHM — OCHOBHOM KaHal
npuéma pernenrtopa (I10);

— 0O0YHOE HU3JIyYCHUE HMCTOYHUKA MOMEXH — MOOOYHBIM KaHal
npuéma perenropa (ITIT).

Cnauvana onenuBaetrcs cutyamus OO, u ecnu npu 3toM IM <0,
TO OCTAJIBHBIC TPU COYETAHUS [T 3TOM MAPbI KUCTOYHUK — PELETITOP)
MOXHO HE paccMaTpuBaTh, T. K. BBICOKA BEPOSITHOCTh, UTO B HUX TpE-
ooBanust OMC BeInonHAIOTCA. OTOOpaHHBIE AJIsI JATBHEUIIIETO aHAIH-
3a Mapbl ¥ coUeTaHus, B KOTOpeIX /M > (, olleHUBarOT OoJiee eTallb-
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HO Ha CJEIYIOIIMX dTanax — YaCTOTHOM OILICHKH, IETaIbHOMN OIEHKH (B
ATOM 3aJJaYHUKE HE PAaCCMaTPUBACTCS) U KOMILJIEKCHOM OIIEHKH.

6.3. UacToTHAad OLICHKA MOMEXH

Ha »ToMm sTane ajisi 0TOOpaHHBIX Map U COUYETAHUN YTOUHSIIOTCS
3HAYEHUSI COOTHOLICHUS «CUTHAJI — IIyM» C YYETOM YacCTOTHOM Xa-
pakrepucTuky npu€MHuka. Ilpeacrasnsasa senuuuny P, (f) Kak CIek-

TPAJIbHYIO IIOTHOCTh MOUIHOCTH MEIIAOIIEr0 CUrHaja B a0COJIIOT-
HbIX BEJIMYMHAX, MOKHO HANTH YacTh MOIIHOCTH MOMEXHU B MOJIOCE
OIIPEICIIEHHOI 0 KaHaJla IPUEMHUKA.

ITycte 4acTOTBl f; U f, OrPaHUYMBAIOT IIOJOCY IPOIYCKaHUs

OCHOBHOT'O KaHajla NPUEMHHUKA, TOTJ]a MOIITHOCTh ITOMEXU B OCHOBHOM
KaHaJe nmpuéMa COCTaBUT:

12
Py =101g [ 10*FaU)gr (6.13)
h

Ecnmu moMexa y3KOIOJOCHAasi MO CPAaBHEHUIO C MPUEMHUKOM C
LEHTPAJIBHON YaCTOTOW f;; W IIMPUHOW OCHOBHOIO U3Iy4Y€HUS Br U

IIPOXOJUT IO OCHOBHOMY KaHally npuémMa
(A =|f. = fu|<(Br +Bg)/2,

rae f. = fp — 4acTora IOJE3HOIO CHrHaja, T. €. YaCTOTa HACTPOMKH
NpUEMHHUKA, a By = B3 — NIPUCBOEHHAS 110JI0Ca YaCTOT OCHOBHOT'O Ka-

Hajla MPUEMHMKA), TO YaCTOTHYIO KOPPEKIMIO AeiIaTh HE TpeOyeTcs —
IIOMEXa MPOXOAUT BCEX OCHOBHOW MOIIIHOCTHIO. ECiin ke rmomexa mu-
pOKOIOJ0oCcHast, To uHTerpai (6.13) MokHO MPUOTUKEHHO BEIYUCITUTD:

P, =PA—IOIg§—R. (6.14)
T

B cinydae uMITynbCHOM IOMEXHM C YacCTOTOM CIIEIOBaHUA F(- MOXHO
VCTIOJIb30BATh BBIPAXKCHUS:
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Pv _ PA —201g(BR /BT), FC <BR <BT, (6 15)
47| P -201g(Fo / Bp),  Bp<Fc |

6.4. KommjiexkcHas OlleHKA MMOMeEXH

Ha »Tom sTane onpenenseTcs OKOHYATEIbHOE 3HAYEHUE OIIEHKHU
COOTHOIIEHHUS «CUTHAI — IIyM», OMPEAENIIIOTCS COOTHOILICHUS «CHUT-
HaJl/(uryM+moMexa)» U BbIpaKEHHbIE B YJ00HOUN (opme MmoKa3aTesu
yXYIIIEHUs KadecTBa padOThl CUCTEMbl B MPUCYTCTBUM JAHHOM MO-
MEXHU — T. €. He TOJIbKO ompenensercs, ooecnedeHa OMC unu HeT, HO
U YKa3bIBACTCS, K UeMY MPUBOJUT JaHHBIN ypoBeHb DMC.

3Ha4YEeHUS] COOTHOIICHUSI «CUTHAJ/(IITyM+TIOMeXa)», IPU KOTOPBIX
oMexa CUUTAETCS HEJAOMYCTUMOM, JJIsl PA3JIMYHBIX BUIOB MOJE3HOTO
CUTHAJIa Ha BBIXO/IC MPUEMHUKA MTPUBEACHBI B Tabmule 6.1.

Tabnuua 6.1
Bun nonesnoro curnana CooTHotieHne «curHan/(IryMm-+iomMexa),
Ha BBIXO/IC MPUEMHHUKA Py KOTOPOM MOMeEXa
CUHUTAETCS HEAONMYCTUMOU, 1b

N3o0paxenue <15
[Mudposas nndopmanus <10
JlaHHbIE TS TEJIeTanIa 5

Peub 0

6.4. 3anaum 119 CAMOCTOSITEJILHOTO PelICHU S

6.1. Onpenenure, MOTyT JM W3JIYYEHHS! CTAHIIMU CITyTHHKOBOTO
paMOBEIIaHUs, OCHOBHOE M3JIyYEHUE KOTOPBIX HAXOJUTCS B IMOJIOCE
gactoT 11,8 — 12,0 I'T'u, co3naBaTh moMexu paguoacTPOHOMUYECKUM
HaAOJIIOJICHUAM, KOTOpbIE TpoBoaaTcs B mosioce 23,6 — 24,0 I'T.

6.2. Ilone3Hplii curHan MOAyJaupoBaH Mo ¢aze HUPPOBBIM MOTO-
KOM CO CKOpocThio 10 MOuT/c, a Memaromuii paiioCUrHall — MOTOKOM
co ckopocteio 2 Mout/c. Tun wmonymsamuun 4OM. Onpenenure:
a) HOMMHAJIbHOE OTHOIIIEHHE «CUTHAJI — IITyM» Ha BXOJE JEMOIYJISTO-
pa; O) BEMUYMHY HSHEPreTUUYECKUX IOTEPh, BBI3BAHHBIX HEUJCATHLHO-
CThIO KaHaJa; B) 3al[UTHOE OTHOIICHUE, €CJIM JIJIsl JAHHOTO THUIa MOJY-
JALIMY B UIEANBbHOM KaHane p, . paBHO 14 nb, a nponeHT a paseH 6.
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6.3. Onpenenure 3alMTHOE OTHOIIEHHUE JJIsI CUCTEMBI M3 3aja-
4y 6.2, €ClIi KOJIMYECTBO MEIIAIOIIUX CUTHAJIOB OyJ1eT paBHO 1.

6.4. UyBcTBUTEIBHOCTH TpuEéMHUKA paBHa —1 00 nbm. Onpenenu-
Te, KaKhe UCTOYHUKHU OTOUPAIOTCS JJIsl TaJIbHEHIIeH OIEHKH: a) MOIII-
HOCTh MOMEXHU Ha BbIxoje npuémHuka paBHa —50 n1bm; 6) —100 nbwm;
B) —110 nbwm.

6.5. CrnexTp moOMExXu Ha BBIXOJIE AHTCHHBI MMEET alNpOKCHMa-
IIAIO: TIOCTOSIHHBIA YPOBEHB B moJioce yactoT oT 440 no 460 MI 1, 3a-
TeM JMHEHHOoe ocnadieHne co ckopocThio 20 mb/mek. Ompenenute
MOIIHOCTh TOMEXH Ha BXOJE INMPUEMHUKA, UMEIOIIEr0 YacTOTy Ha-
ctpoiviku 900 MI'1 m monocy npomnyckanust 6 MI 1.

6.6. HekorepenTHas nmoMexa w3 3a1adu 6.5 JEMCTBYET HA BXOJ
NpuE€MHHKA ¢ YacToTor HacTporku 900 MI'1 u mosiocoit mporycKaHus
1,2 MI'. Onpenenvute MOITHOCTh TOMEXH HA BXOJI€ TPUEMHUKA.

6.7. YpoBEHb KOI€pEHTHOM IIOMEXM Ha BXOJIE NPUEMHHKA
—50 nbm, ypoBeHb mnojsiesHoro curnaiga — 30 1bmM, 4yBCTBUTEIBLHOCTD
npuémHuka paBHa —100 nbM. Beurpei npu o0padboTke B 1eMOAYJIs-
tope paBeH 20 ab, myMm-dakrop nmpuémuuka 10 1b. Onpenenure co-
OTHOIIICHUE «CUTHAJI/(MTOMeXa+IIyM)» Ha BBIXOJE MPUEMHHUKA.

6.8. Onpenenure COOTHOIIEHUE «CUTHAI/(MOMeXa+illyM)» Ha BbI-
X0JIe MPUEMHHKA U3 3a7aun 6.7, TIe TIOMEXa, OJIHAKO, HEKOT€PEHTHAs.

6.9*%. Yacrora HacTpoiiku npuémMHukKa paBHa 27 MI'l, monoca
nporyckanus — 100 kI 1. [lomexa — curnan ¢ neHTpasIbHOM 4aCTOTOU
20 MI'n 1 amMIIuTY THOM MOJYJISILMEN MAYKaMHA U3 BOCbMHU OJWHAKO-
BbIX MMITYJIbCOB JJIUTEIBbHOCTBIO | MKC KaKIbIi (JJIUTEIHOCTU May-
36l 1 UMITYJIbCA PABHBI), MAKCUMAaIbHBIA YPOBEHb B CIIEKTPE MOMEXHU
Ha BBIXOJE AHTEHHbI NpuUEMHHKA paBeH | MBT. Omnpenenure mor-
HOCTb IMOMEXH Ha BXOJI€ IPUEMHUKA.

6.10. M30uparenbHOCTh MPUEMHHUKA BHE TOJIOCHI MPOITYCKaHMUS,
paBHout 1 MI'm B okpectHoctn vactotel 1 [T, anmpokcumupyercs
JUHEUHOMN 3aBUCUMOCTBIO CO CKOopocThio criaganus 200 nb/nex. Mori-
HOCTh Y3KOIIOJIOCHOW MOMEXM Ha BBIXOJIE aHTEHHBI paBHa —60 gbwM.
Onpenenure ypoBeHb Y3KOMOJIOCHOM momexu Ha yactote 1,2 I'Tn Ha
BBIXOJI€ IIPECEIEKTOpa MPUEMHHUKA.

6.11. Orubarommasi criekTpa rapMOHMK IlepeaTyuka ¢ 4acTOTOM
HacTpouku 2 [T anmpokCUMHUpPYETCA JIMHEMHOW 3aBUCHUMOCTBIO CO
ckopocThio criaganus 40 1b/OKT, a BOCOPUUMUYUBOCTh NMPUEMHUKA HA
KaHaJlaX TAPMOHHUK 4acTOThl HacTpouku 1 I'Tm — co ckopocThio cra-
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nanusi 30 1b/oKkT. YpoBeHb IIEHTPAIbHON KOMIIOHEHTHI B CIIEKTPE T10-
MEXH Ha BXOJie NMpuéMHUKa paBeH —20 n1bM, ypOBEHb MOJIE3HOTO CUT-
Haja B OCHOBHOM KaHase — 10 nbm. 3aTyxaHue B KaHaje Ha BCEX 4Yac-
totax paBHO 10 nb. Onpenenure u 3aHecuTe B TaOJIUILy: a) YPOBEHb
BOCHPUMMYMBOCTM HAa KaHajax TapMOHUK YacCTOThl HACTPOMKHU;
0) ypOBEHb MTOMEXHU Ha ITHUX YaCTOTaX; B) YPOBEHb MOJIE3HOTO CHUTHA-
Ja Ha rapMOHHUKax; T') MOUIHOCTh MOMEX Ha BXOJI€ 3TUX KaHaJOB;
1) COOTHOIIIEHUE «CUTHAJ — MOMeXa» i1 BOCbMU FAPMOHUK YaCTOTHI
HAaCTPOUKU NIPUEMHUKA.

6.12. MomHocTh nepenatunka (momexu) paBHa 40 nbm, mnunHa
dbunepa 30 M, moronHoe 3aryxanue puaepa 0,1 1b/m, KCB pasen 1,5,
ypOBEHb OOKOBBIX JICNIECTKOB aHTEHHBI MepeaTyuKa B HApPaBICHUU
Ha penentop paBeH 10 nb, motepu Ha Tpacce 100 n1b, ypoBeHb O0KO-
BBIX JICIECTKOB TMPUEMHON aHTEHHBI — S5 Ab, aHTeHHO-(UACPHBIMA
TPAKT TAKOW K€, KaK Yy UCTOYHUKA nomexu. Onpenenure MOIHOCTb
MIOMEXHU HA BXOJI€ NPUEMHHKA.

6.13. MomHocts nepenarunika 40 nbM Mo OCHOBHOMY KaHaly WU
—40 nb 1y HEOCHOBHOTO M3Ny4YeHUs. 3aTyXxaHue B uaepe mepenat-
yuka cocrtapisier 3 n1b, morepu Ha Tpacce 100 1b, ypoBeHb OOKOBBIX
JICTIECTKOB AHTEHHBI MEPEIATUNKA B HANIPABICHUHA HA NMPUEMHUK pa-
BeH 10 1b, ypoBeHh OOKOBBIX JIETIECTKOB MPUEMHONW aHTEHHBI —5 1b,
3aTyxaHue B MPUEMHOM aHTEHHO-puaepHOM Tpakte 3 nb, 4yBCTBU-
TeJIbHOCTh NpuémMHUKa paBHa —100 nbm. [lomoca 0CHOBHOTO M3ITyUe-
HUs nepenaruvka paBHa 6 MI'n, monoca 4acToT NpUEMHHUKA — TOXKE
6 MI'; a) olIeHUTE COOTHOIICHUSI «IIOMEXa — IIyM» Il BCEX YEThl-
pEX coueTaHUW Ha HTalle aMIUIMTYJIHOW OLIEHKU MOoMexHu; 0) ompeje-
JUTE, KaKUe COUYETaHUs HY>KHO OTOOpaTh JJIsl JabHEHIIIEro aHalu13a.

6.14. meroTcst yeTblpe COYeTaHWsl NCTOYHMKOB NOMEX U pelen-
TOpoB. Onpenenure, Hy»KHA JIA YaCTOTHAsA KOPPEKIHS JJIsl 3TUX COYe-
TaHW W €CJIM Ja, TO Kakas: a) UMIyJIbCHasl TOMeXa C 4acTOTOM cJe-
noBanus 1 xI'm, monoca vyactor nepegatunka 25 k', mosoca yactor
npuémHauka 25 kl'i; 0) ummnynabCcHas moMexa ¢ 4YaCTOTOW CJIeIOBaHUS
100 kI, mosoca wacror nmpuémuuka 25 kIl ', monoca 4acToT nepenar-
yuka 25 k['1; B) mrymonogoOHasi momexa, 4YaCTOTHBIA pa3HOC PaBeH
10 xI', mMoJIOCKI YacTOT MepeaaTyuka WM NpUEMHUKA — Mo 25 kIl
T) IIyMONo00Has oMexa, 4acTOTHhIN pa3Hoc paBeH S0 kI'1i, monock
4acTOT NepeaTuyrKa U MpuéMHUKa — no 25 kI 'm.
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6.15. Jlna ycnoBud 3agauu 6.7 onpeaenute, Ajisl KaKUX BUJIOB IMO-
JIE3HOTO CHUTHAJIa Ha BBIXO/JIE MToMeXa OyJIEeT SIBJSTHCS JOMYCTUMOM.

6.16. g ycioBus 3amauu 6.8 onpenenure, 1y KaKUX BUAOB I10-
JIE3HOTO CHUTHAJIa Ha BBIXOJIC MOMeXa OyJIeT SIBJSTHCS JOMYCTUMOM.

7. Ooecneuenue IMC

7.1. YaCcTOTHO-TEpPPUTOPHAIbHOE MIAHUPOBAHME

Ecnu nipu pacué€re Wiy M3MEpPEHUHM OKa3bIBAETCS, YTO KPUTEPU-
aNbHas BEJIWYMHA (HANpsHKEHUE IMOMEXHM, COOTHOUICHHE «CHUTHAN —
noMexa» WM JPYrue) HE COOTBETCTBYET TpPeOOBaHUSIM, TOTHA s
obecnieuernust OMC TpeOyercs NMPUHATH MEPBI — OPTaHU30BATH IMPO-
CTPAHCTBEHHBI Pa3HOC MCTOYHMKA W PELENTOpPA, OPraHU30BaTh HUX
YaCTOTHBIM Pa3HOC, OCTABUTh BHOCSAIIME OCIA0JICHUE MTOMEXHU IKpa-
HBI U ApYyTHE.

Jlns onpenenieHns HeOOXOUMOM BEJIMUUHBI MPOCTPAHCTBEHHOTO
pazHoca NpU MPOCKTUPOBAHUU PATUOCUCTEM IMOJTYYAIOT KpUTEpUAIIb-
HYIO BEJIMYMHY B BHJIC€ 3aBUCUMOCTU OT PACCTOSIHUS, HAIlpUMEP, BU-
na (2.4), naknageiBaroT ycinosue OMC U onpenensitor 0TCroa 3Haye-
HUE PacCTOsIHUA, Ha KOTOpoM Kputepuit DMC cobmrogaeTcs.

Jlns onpeaeneHrss HE0OXOIMMOM BEIUYMHBI YaCTOTHOI'O pa3HOCa
BBITIOJIHSAIOT YHCICHHO PAcY€T YPOBHS MOMEXHU HA BXOJI€ OINPEIEIIEH-
HOTO KaHaja, HakJaJabiBaloT kputrepuii OMC u moaduparoT Takoi
paszHoc, mpu KoTopoM TpeboBanusi IMC BBITIOTHSIOTCA.

7.2. JKpaHUpOBaHUE

OPhexTUBHOCTD AEUCTBUA AKpaHa TEOPETHUUYECKH OOBIYHO OIpe-
JEJSIOT MO OTHOIIEHUIO K IUIOCKOM BOJIHE IMPU MOMOIIH 3KPAHHOIO
3aTyXaHUA:

E H
S, = 201gE—1, S, =20lg—, (7.1)

2 H,

rae Ey u H; — HanpspKEHHOCTHU 1107 HA BHEIIHEHW CTOPOHE DKpaHa,
E, n H, — HanpspKEHHOCTH I0JI1 Ha BHYTPEHHEN CTOPOHE JKpaHa
WM 00paTHOM eMy BeTMUYUHBI — 3(PGHEKTHUBHOCTH SKPAHUPOBAHHS.
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D¢ DHEeKTUBHOCTD AKPAHUPOBAHUS MPOBOJIOYHBIX aHTCHH THUIIA JTH-
MOJISl TIJIOCKUM DKPAHOM TOJIIIUHBI d MOXET MPUOIMKEHHO OBIThH 3a-
IUCaHa;

60rod, d/o<0,1,
S

ni

7.2
9 d15>0,1, (7.2)

0
22d

r7ie yAelibHasi MPOBOAUMOCTb MaTepuaia ¢ MpuBejeHa B Tadbnuie 7.1,
a K03 OUIMEHT A B BBIPAKECHUU JJIs TVIyOMHBI MPOHUKHOBEHUSI B Be-

IECTBO O = A/ \/7 — B Tabnuue 7.2.

Taomuna 7.1
BemiecTBo VY nenpHast mpoBOAUMOCTh, CM/M
Meb 5,9-10
AmoMuHUN 3,6'107
Craib 1,0-10
Tabmuna 7.2
BemiectBo A, M-Ful/ 2
Meb 6,6:10™
AnroMuHMN 8,4-1 0~
CraJib 1,610~

3agaun pacu€ra SKpaHOB PEIIAIOTCS MPUOIUKEHHO, MPU ITOM
JUTs1 OOJIBIITMHCTBA SKPAHOB B BBIpaXXE€HUS BXOIAT dhopmyJibl (7.2) s
MJIOCKOTO AKpaHa.

OP(DHEeKTUBHOCTh AKPAHUPOBAHUS JIJIMHHOWM CUMMETPUYHOU JIU-
HUU IIWIMHAPUYECKUM dKPAHOM pajuyca R Ha JjuHEe BOJHBI A orpe-
nensiercs: GopMyIIoi:

3, = 0,16%3,”. (7.3)
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O} heKTUBHOCTh PKPAHUPOBAHMS PAMKH C TOKOM 3aMKHYTBIM K-
paHoM ¢ 3¢ (PeKTUBHBIM pannycoM R nmeeT BU:

R
Oy, =9y + 4,2;3,“, (7.4)
rae 3G (PEKTUBHOCTh YKPAHUPOBAHUS MO MOCTOSIHHON COCTaBIISIONICH
0,66 ud
D =1+ %. (7.5)

3nech (4 — OTHOCHUTENIbHAS MarHWTHAs MPOHHUIIAEMOCTh MaTepuala.
st cranu vacto 6epyT w =100, XOTA €CTh CIUIaBbl U C OOJBIINM,
U C MEHbIIUM 3HadueHHeM. Ha BrIcOkMX 4dactorax 3, B(7.4) craHo-
BUTCSI 3HAYUTEILHO MEHBIIIE BTOPOTO CIaraeMoro.

7.3. 3aga4u 1J19 CAaMOCTOSTEILHOIO PellICHM S

7.1. YpoBeHb moMeXH Ha BXoJie mpuéMHuka paseH —10 n1bm, ¢pon
peHeOpeKUMO MaJl, TOPOT Havaja HeTUHEHUHBIX d(PGhHEeKTOB B MPUEM-
Huke paBeH —20 n1bM, ypoBeHb UyBCTBUTEIBLHOCTH NMPUEMHHUKA PaBEH
—100 n1bM, MomHOCTE TOJIE3HOTO curHaja paBHa —/0 nbm. Ompene-
JUTe, Ha CKOJIbKO TpeOyeTcsl 0CIa0uTh OMEXY, YTOOBI: a) €€ YPOBEHb
HE TPEBBIIIAT MOpOra HEJIMHEWHOCTH; 0) YTOOBI COOTHOIIICHUE «CHT-
HaJj/(rmoMexa+iryM)» Ha BXojie puéMHuka obuio oosbiie 10 ab.

7.2. CuuTaTh aHTEHHBI NIEpeAaTYMKA U MPUEMHUKA HAXOIAIIUMHU-
csi B CBOOOJHOM mpocTpaHcTBe. [loMexa AeHCTBYET MO OCHOBHOMY
KaHaty, €€ yactota paBHa | I'Tn. Onpenenure, kakol OPOCTPAHCT-
BEHHBIN pa3HOC 00ECIIeUnT BHITIOTHEHUE TpeOboBaHuii 3anauu 7.1.

7.3. YpoBeHb MOMEXU Ha BXojAe NpuéMHUKa paBeH 3 n1bMm, ¢on
npeHeOpeKUMO MaJl, TOPOT Havaja HEITUHEUHBIX 3(PHEKTOB B MPUEM-
Huke paBeH 0 n1bM, ypoBeHb YYBCTBUTEIBbHOCTHU MPUEMHHUKA PaBEH
—120 nbm, MomHOCTE moJsie3Horo curnaina pasHa —30 nbm. Onpene-
JUTe, Ha CKOJIBKO TpeOyeTcsl 0CIa0uTh TOMEXY, YTOOBI: a) €€ YPOBCHb
HE MPEBBIIIAT MOPOTa HEIMHEHHOCTH; 0) YTOOBI COOTHOIICHUE «CHUT-
HaJj/(roMexa+irym)y» Ha Bxoje nmpuéMHuka 0b110 0oibiie 0 1b.

7.4. CunrtaTth aHTEHHBI NEpeAaATYNKA U TPUEMHUKA HAXOIAIIUMU-
csi B CBOOOJHOM mMpocTpaHcTBe. IloMexa AeHCTBYET MO OCHOBHOMY
kaHairy, €€ yactora paBHa 900 MI'n. Onpenenure, Kakod TPOCTPaH-
CTBEHHBIN pa3HOC 00ECTICYUT BBITIOJIHEHHUE TpeOOBaHM 3a1auu 7.3.
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7.5. Onpenenure, Kakoil 4aCTOTHBIM pa3HOC MO3BOJUT obecrie-
YUTH OciadieHe noMexu us 3aaauu 6.5 ue arke 80 nb.

7.6*. CrienaabHO MEMIAIONIMNA HEKOTEPEHTHBIM CUTHAJ CO3/1aéTCs
Y3KOIOJIOCHBIM TiepenatdnkoM 4yactotbl 1001 MI', pacnonokeHHbIM
Ha paccrosHuM 0,5 KM OT peuenropa B ropoJie CO CpeIHEN 3aCTPOUKON
Y UMEIOIIMM aHTEeHHY ¢ K03 dunneHnToM ycuieHust 15 nb. MomHocTh
nepenatunka pasHa 10 Bt, KIIJ] antenno-guneproro tpakta 90 %.
Peuentop nmeer HacTtpoiiky Ha wactory 1 I'Tm, momoca mpomnyckanus
npuémuuka 6 MI'u, koadduruenT ycunenus: anteHusl 15 nb. Bricota
MOJBECAa AHTEHH OAMHAKOBa W paBHa 20 M. UyBCTBUTEIBHOCTh MPUEM-
Huka paBHa —100 nbM. MomHOCTh NepenaTyrka MoJIE3HOrO CHUTHAJIa
paBHa 10 Bt, koadduiivent ycunenus: aHteHHsl 15 1b, ypoBeHb 60KO-
BBIX JIEECTKOB NpuEMHUKA paBeH —20 n1b, UCTOYHMK cHUTrHanma Haxo-
nutcest Ha pacctossHud 0,5 KM OT MpUEMHHKA Ha BbIcOTE mojiBeca 20 m,
KIIJI antenno-guneproro tpakra 90 %. M3mydeHne HCTOYHUKA TOMEX
NPUHUMAETCS. OOKOBBIMU JICIECTKAMU JUarpaMMbl HamlpaBJIEHHOCTH
aHTeHHbI perienTopa. OnpeaennuTe: a) COOTHOIICHUE «CUTHAT — IITyM»
Ha BXOJIe¢ MPUEMHHKA; 0) COOTHOIICHUE «IIOMEXa — IIyM» Ha BBIXOJIE
NpUEMHHKA;, B) COOTHOIIICHHE «CUTHAJ/(TTIOMEeXa+ilryM)» Ha BBIXOJEC
MPUEMHHKA; T') KaKOE€ PACCTOSIHUE MEXK]Ty UICTOYHUKOM MIOMEX U pellen-
TopoM obecnieunt OMC mpu KpUTEpUU «CUTHAN/(IIOMEXa+IIym)y»
oonpire 30 n1b; 1) kKakoe paccTOSHUE MEXKTY UCTOYHUKOM U TMIPUEMHH-
KOM CUTHaJIa TPU HEU3MEHHOM TOJIOKEHUHM UCTOYHHUKA MTOMEX obecre-
4yuT TOT k€ Kputepuit OMC.

7.7. Tpebyetcst ocnabUTh MOITHOCTh ITOMEXHU MyTEM IKPaHUPOBa-
Hust B 10000 paz. Onpenenute BEIUMUYUHY SKPAHHOTO 3aTyXaHU.

7.8. Iliockuii 3KpaH r3 cTaau UMEET TONUHY 3 MM. Onpenenure
’KpaHHOE 3aryxanue Ha yacrtore 100 MI .

7.9. DkpaH u3 3a7a4M 7.8 TNPUMEHWIHN JJI 3alIATHI OT Y3KOIIO-
nocHoi nmomexu 4yactotel 1 I'T. Onpenenute, Ha cKoJIbKO Ab 3KpaH
0CJIa0JISIET YPOBEHBb MMOMEXH.

7.10. YCTpOWCTBO C TEKYIIMMHU IO KOPIIYCY TOKAMH YaCTOTHI
450 MI'1; 3akito4aroT B 000JI0YKY C SKBUBAJIICHTHBIM pagnycoM 40 cm
U3 cTajy ToNMUHONW 3 MM. Omnpenenure, Ha CKOIbKO Ab ocnabiseTcs
U3JIy4YCHHE TAKOTO UCTOYHUKA MTOMEX.

7.11. IIpoBoga CUMMETPUYHON JIMHUH, PAOOTAOIICH Ha YacTOTE
10 kI'1, 3akir04yarOT B MEIHYIO O0OJIOUKY paanycoM | cM U TOJIIu-
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HOM 1 MMm. OrieHuTe, Ha CKOJIBKO OCTA0ISETCs TOMEXOBOE M3TyUEHUE
JTUHUM.

7.12. Tpebyercst ocinabUTh U3ITYyUYEHHUE MPOBOJOB, PAOOTAIOIIMX
Ha gactore 10 kI'm, Ha 60 nb. MMeercst IMCT aaIfOMHHUS TOJIIIWHOMN
3 mM. Ompenenute, KakoB JIOJKEH OBITh pajnyc TPYOKH 3KpaHa, B
KOTOPBIN CBOPAYMBAIOT 3TOT JIUCT.

7.13%*. TpebyeTcs ociabUTh U3TydeHUE KATYIIKH WHIYKTUBHOCTH
Ha yactorax okoio 50 kI'm Ha 50 nb. Onpenenure TONIMHY CTAIBHO-
ro 9KpaHa, U3 KOTOPOTro MOKHO ObLIO OBbI CAENaTh DKPAHUPYIOULYIO
000JI04Ky paguyca 5 cM.

7.14%*, JIns npoBeaeHus ucnbsitanuii Ha IMC nomenenue Tpedy-
€TCSl 3aIlUTUTh OT MPOHUKHOBEHHUS MOMEX HM3BHE: OOLIUTH JIMCTAMHU
3KpaHupytomero Marepuana. OCHOBHBIE TOMEXHM HMMEIOT YPOBEHb
10 nbMm u cocpenorouenbl okojio yactoTel 100 MI'u. Heobxomumo
obecreunTh ypoBeHb mmoMex He BhIme —100 nbM. Onenute, CKOIBKO
TpeOyeTCsl INCTOB U3 CTAIN TOJIIUHBI 2 MM.
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