AEHTEHHbI N pacrnpocTpaHeHue pagnoBoJIH

Anumennvot B4, C49 u H4 ouana3zonoe

Cnangbl K nekuusam npodeccopa KybaHosa B.[1.




PAJIMOBOJIHBI TMATTA3OHA BY

Howmep Jlnama3zoH Bun Jlnama3zoH Bun
nuana3oHa PaaroYacToT PaaroYacToT PaMOBOJTH PaMOBOJIH
I 3...30MI'm  BeIcokue 10 ...100 m JlekaMeTpoBbIE
yactoThsl (BY) (KopoTkHe

BOJIHBI — KB)

Ocoo0ennoctu PPB

1. Pacnpoctpanenue 3a cuet pedpakiiuu B MOHOCPepe (MoHOC(hepHast BOJIHA).

2. [TpotsixkeHHOCTD paguonunuil ot coteH kM a0 2000...4000 km u OoJiee.

3. 3aBUCUMOCTb YCJIOBHUM pacCpOCTPAHEHUS OT BPEMEHM CYTOK M MECsIla rojia

4. CyuiecTBeHHOE BIIUsIHUE pelibeda MecTHOCTH Ha (popmupoBanue JIH
nepeaaruX U MPUEMHBIX aHTECHH



PEOPAKIIUA PAANOBOJIH BY TUAITASOHA B MOHOC®EPE
(OTPA’KEHHUE PAIMOBOJIH OT HOHOC®EPDI)
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YACTOTHOE (BOJIHOBOE) PACIITUCAHUE PABOTDbI
PA/IMOJIMHUU BY IUAITAZOHA

MI 1 _

_OPH

15

Y ] e St o 4

S5

0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 1S 16 17 18 19 20 21 22 23

Bpewmst cyTok (4ach!)



OBJIACTh IPUMEHEHUS PAJIIMOCUCTEM
B JINAIIA3OHE BU

1. Oprannzanus pauoJIMHUNA TPOTSKECHHOCTBIO 110 500 kM
(BHYTPH30HOBBIC PAIOIUHNHN )

2. Opranu3zanus paJuoInHUN OTPOTIKEHHOCTHIO
10 2000 ...4000 kM (MarucTpajibHbIC PATUOJIMHIN)

3. MeXKOHTUHEHTAIbHAS PATUOCBA3b.

4. OniepatuBHAs OpPTaHU3ANUSA TPOTIKECHHBIX PAAUOJIMHUN B
nHTepecax MUC u PA.

5. PagnocBs3b ¢ MOJABMXKHBIMUA OOBEKTAMM: CyJaMH, IT0€31aMu



TPEBOBAHUSA K IH AHTEHH BY INUAITA3SOHA
JIJIS1 BHYTPU30HOBBIX PAIMOJIMHUHA

Honocghepa

JIunus copuzornma

1. Makcumym /IH B BepTHKAIBbHOM MJIOCKOCTH HAMPABIICH B 3€HUT WJIA
B HAIIPaBJICHUU OJIU3KOM K HEMY.
2. B ropusontaneHoi mockoctu JIH paBHOMEpHAast (OKpYKHOCTB)



TPEBOBAHUSA K IH AHTEHH BY INAITA3SOHA
JIJISI MATMCTPAJBHBIX PAJIMOJIMHUH
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6 JIunus copuzornma

1. Yron makcumanbsHOro u3iydenus JJH B BEpTUKaIbHON NIJIOCKOCTH MO OTHOLIECHUIO K
JIMHUY F'OPU30HTA 3aBUCUT OT IIPOTHKEHHOCTH PAIUOINHUNA. UeM NIPOTKEHHEE JTUHMUA,

TCM MCHbIIC YT'OJI.

2. YI71bl HaKJI0HA queﬁ, AOCTUTAKOINHUX MECTA ITpHUCMa, MCHATOTCA BO BPCMCHHU.

3. BeposTHbIE yIIIbI HAKJIOHA H3MEHSIOTCS B nipedenax ot 2...3% 10 12...20°8
3aBUCUMOCTH OT JJIMHBI TPACCHI



HAIIPABJIEHHBIE CBOVCTBA JI9CB
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HANIPABJIEHHBIE CBOMCTBA 'OPU30OHTAJIBHOI'O JICOF
(B H-1LJ1I0CKOCTH € Y4€TOM BJIMSIHUS MOBEPXHOCTH 3€MJIN)

f(0)= \sin(khsin 9‘ — MHOXMCUMENb 3eMIU
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CJTABOHAITIPABJIEHHAS AHTEHHA
BY JIMAIIA3OHA BII I/ h
(BHOpaTOp rOPH30HTAJILHBIN JHANIA30HHDIN, JJIHHA IJ1e4a
(M), BBICOTa moaBeca Haja 3emJeii h (m))
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ITpumep: 1) BI'Jl 8/13 padoraer B nuana3zone 12,8...29,6 M.
2) BI'J] 24/24 pa6otaet B quana3one 38.3...88,7 m.



KOHCTPYKIIUA AHTEHHBI BI'{

CxemaTruuHoe n3oopaxkenue anteHnbl BI'JL I/ h
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JH AHTEHHBI BI'/I B IINIOCKOCTH XOZ (H - IIVIOCKOCTH)
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HAITPABJIEHHASI AHTEHHA CI'JI n/m
(cunghasnas copuzonmanbras OUANA30HHAA,
N smaocet, M subpamopos 8 amadice)
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PEAJIBHAA KOHCTPYKIIUSA AHTEHHDI CI'1 4/8 PA
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®OPMUPOBAHMUS 1H MOJJOTHA AHTEHHBI CI'JI n/m
B BEPTUKAJIBHOM IIJIOCKOCTH

m=4,d =054

1(0)=1.(0)



3ABUCUMOCTH JH OT CPEJHEU BBICOTHI IOABECA
MOJIOTHA AHTEHHBI HAJI 3EMJIEHA U YUCJIA DTAKEA
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UCHOJIB30BAHUE PE®JIEKTOPOB 1151 ®OPMHUPOBAHUSA
OJHOCTOPOHHEU HAITIPABJIEHHOCTH
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AnTeHHbl CI/]

OTpadoTKa KOHCTPYKIIMH
nepeaarnmero painoneHTpa AHTEHHBI B 0€33X0BOM KaMepe
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AHTEHHA POMBHUYECKASA 'OPU3OHTAJIBHASA
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Kk PILT ¢ Oeryuuei BOJHOM TOKA
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AHTEHHA POMBHUYECKASI TOPU30HTAJIbBHAS
JIBOUHASI (PTI)
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AHTEHHBI BEI'YIHIEN BOJIHBI (ABB)

Honomno anmennl
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KOHCTPYKIIUA PUAEPOB AHTEHH BY IUAITA3OHA

Ilpoeooa

2-X NIPOBOHBIN puaep

Ilposooa

-

Ilepemwviuku
npo6oI0UHbLIEe

Ilpoeooa
guoepa

Ilepembiuku
npo6oNIOUHbIE

4-X mpoBOAHBIN puaep
CO CKpelleHHbIMH
MPOBOAAMM

4-x NPOBOAHBIN (puaep



PA/IMOBOJIHBI IUAITA3OHOB CY U HY

Obnacms npumeHeHust paouocucmem

e Opeanuzayus paouo8euiarus 8 NoaA0Cax Yacmom
00 525...1605 kly u 150...285 xly
o QOobnacmu cneyuaibHO20 NPUMEHEHUSL - PAOUOHABULAUUS]

XapaKTepUCTUKHU JIUANA30HOB

Howmep JlnammazoH Bun JlnammaszoH Bun
Anarta3oHa paanuod9acToT paanod9acToT paarOBOJIH paarOBOJIH
6 0,3...3MI'u | Cpennue 100 ...1000 m | I'ekTOMETPOBBIE
gactoThl (CYH) (cpeaHue BOJIHBI —
CB)
5 30 .... 300 KI'y | Huzkue l1....10 kM KunomeTpose
qactotsl (HY) (ATMHHBIEC BOJIHBI
- /B)
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OCOBEHHOCTU PACITPOCTPAHEHUA PAIMOBOJIH CYH

1. Pacnpocmpaunenue 3a cuem pegpakuyuu 8  uUoOHOCHepe
(npocmpancmeennas éonna). anrenocmo npuema 0o 2000 xm.

2. Pacnpocmpanenue 3a cuem oOugpakyuu Ha chepuieckot
8LINYKIOCMU 3eMAU (NOBEPXHOCMHAS B0NHA). /lanbHOCMb C853U
0o 100...300 xm.

3. B mecme npuema eozmooicna unmepgheperyusi NoO8EPXHOCMHOU U
NPOCMPAHCMBEHHOU BOIH, 6 pe3yabmame ue20 B03HUKAEm
sa8/1eHUe heouHea (3amupanue CUsHaIa 8 Mmecme npuema,).

4. Omcymcmeue enuanus opmol penvegha mecmuocmu 8 mecme
pacnonoxcenus nepeoarowjel aumennsvl Ha opmuposanue J[H .
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PACITPOCTPAHEHHUE PA/IMOBOJIH CY THEM
/8
D

)
S

B nHeBHOE BpeMsi FTeKTOMETPOBBIE (CPEIHNUE) BOJIHBI PACITPOCTPAHSIOTCS TOBEPXHOCTHBIM
JTy4OM. DHEPrusi IPOCTPAHCTBEHHOM BOJIHBI, U3JIy4Y€HHAs! OJT OOJIBIITUMHU YTIIaMH K TOPU3OHTY,
MOJIHOCTHIO MONIOMIAKOTCS B HOHU3UPOBAHHOM clioe D, mo3ToMy pOCTpaHCTBEHHAS BOJIHA
JTHEM OTCYTCTBYET. YPOBEHb CUTHAJIA YCTOUYMB.



PACITPOCTPAHEHHUE PAIUOBOJIH CYH HOYbIO

110...120 km
E

002000km R

\\ /\/
A

Housto cnoit D ucuesaet, cpegnue BOJIHBI HAYHHAION XOpOLIO OTpaxkarbes OT ¢iios E u
MOSABJISCTCS MPOCTPAHCTBEHHAS BOJIHA. [IpreM CTaHOBUTCS BO3MOYKHBIM Ha PACCTOSTHHUSX

10 2000 u maxxe 3000 km.

Ha paccroganusx, rae JOMAHUPYET MOJI€ MOBEPXHOCTHOU BOJIHBI, YPOBEHb CUTHAJIA YCTOWYHB.
Ota 001acTh PaCCTOSSHUM HA3bIBACTCS 30HOM YBEPEHHOI'O ITpUEMA.

Hanee (mpumepHo ot 50 g0 200 kM) pacronokeHa 30Ha OJMKHUX 3aMUPaHU (3a CUET
uHTEep(DEPEeHITNN TOBEPXHOCTHOW M MPOCTPAHCTBEHHOM BOJIH).

3a 30HO# OJNMKHUX 3aMUPAHUM pacTIONIOKEeHA 30HA TAIbHUX 3aMUpaHui (3a cuer
UHTEep(DEPEHITUU TPOCTPAHCTBEHHBIX BOJIH C Pa3HBIM YHCIIOM CKAYKOB).



TPEGOBAHUS K TH AHTEHH CY JTUATTA30HA
[MIPU OPTAHU3BAILIUU PAJTMOBEIIAHUS

JIyu,

COOMBenmcmayiouui JIyu,
NPOCMPAHCMBEHHOU Honocghepa COOMEEmCcmeyouul
B0OJIHE NOBEPXHOCM HOU

60JIHE

JIunus copuzorma

n
»

1.  VYron makcumanbsHOro n3nydyenus J{H B BepTUKaIbHOW MNIOCKOCTH OPUEHTUPOBAH
BJIOJIb JIMHUH TOPU30HTA.

2. Jlns 60pwOBI ¢ OmKHUME 3aMupaHusiMu GopmupyroT JIH ¢ mOHUKEHHBIM YPOBHEM

011 BEICOKHMH (Oomee 45%) yrmamu K TOpH3OHTY.

®opma JIH B ropu3oHTaIBHON NJIOCKOCTH, KaK IIPABUIIO0, OKPYKHOCTb.

4. Tlomapwu3zanus 1ojs aHTEHH Ha Nepelaye U MPUeMe — BEPTUKAIIbHAS, IPU 3TOM
MOTEPHU B MIOYBE MEHBIIE, YEM MPH MOJISIPU3AIUNA TOPU3OHTATBHOU

w
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JTH AHTEHHBI CY C YJIYYIIEHHBIMU
(AHTU®EJUHOTOBLIMUW) CBOMICTBAMMU

Ilpocmpancmeennas eonna

JITH anmudgheounzoeoii

JIH oo0viunoi anmenmol
E AHMEHHBL N\ 1

PN :

Hoeepxnocmnaﬂ 60J1HA4

JlnarpamMa HanmpaBJICHHOCTH aHTU()EIUHTOBOM AHTEHHBI UMEET CYyIIECTBEHHO

MEHBIIIEM YPOBEHb MOJ BBICOKMMH YIJIAMHU K TOPHU30HTY, YTO IMO3BOJISIET
3HAYUTEIBHO OCIA0UTh MTPOCTPAHCTBEHHYIO BOJIHY

(HanpsHKEHHOCTS IT0JIS B TOUKE 2 MEHBIIE HAIIPSHKEHHOCTH I10JISI B TOYKe 1)
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OCOBEHHOCTHU PACITPOCTPAHEHUSA PAIMOBOJIH HY

1. PacipocTpaHeHue 3a CUET MOCIIEA0BATEIbHBIX OTPAXKEHUN B
«Cc(eprIEeCKOM BOJHOBOJIEY.
2. IToCTOSIHCTBO yCIIOBUH paCOpPOCTPAHEHUS — OTCYTCTBHUE PE3KUX
U3MEHEHU M
HANPSKCHHOCTH MO B MECTE MMPHUEMA.
3.01cyTcBue BIMsiHUA (DOPMBI pelibea MECTHOCTH B MECTE
PACIIOIOKEHUSA TIEPEIAFOIIEN
aHTEHHBI Ha (popmupoBanue /[H.
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PACITPOCTPAHEHHUE PAJUOBOJIH HY
B « COEPUYECKOM BOJIHOBOIE»

90..100 km

/lenw Houb
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- Ommajxycku

AHTEHHA-MAUYTA HUKHET'O IITUTAHUA

H3zonamop

Onopnbutii
U301AMOop I

bemonnoe I
OCHOG8AHUe |
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AHTEHHA-MAUYTA BEPXHEI'O IIUTAHUSA

IIposooa
Touku EMKOCHHO020
numanus 30H0A

/

3azemnennoe
OCHOGAHUE
Maumaol

b N /fz"%’ e A S e A ST
¥

3azemnenue

Koncmpyxyus

a I
N —
. .
Cxema  Pacnpedenenue
moka
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AHTEHHA-MAYTA HIYHTOBOI'O IIMTAHUA

Touka
rormarma Ilepemwviuku, coedunarwuiue
Ommasoicka OMMANCKU C MAYMOL
0e3 uzonamopoé —»
Haknonnwie
npoeooa

3azemnennoe
OCHOBAHUE
Maumol

3azemnenue Cooupamensnoe
Kolbuo
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AHTEHHA-MAUYTA C PET'YJIMPYEMbIM
PACIIPEAEJEHUEM TOKA
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HAITPABJIEHHASA AHTEHHAA CUCTEMA
C PEQJIEKTOPOM

Ilaccuenan
Mmauma (pegprexmop)

\

/

AKkmuenas
mauma

~

K anemenman Om paoduonepedamuuka

HACMpouKu =




JAH CUCTEMBbI U3 IBYX CBA3AHHbIX
BUBPATOPOB (H - IINIOCKOCTD)

240 300
270

¢I |
1- IHPEKTOP 1- PE@QJIEKTOP
2 - PEQJIEKTOP 2 - THPEKTOP
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HAITPABJIEHHASA AHTEHHASA CUCTEMA CB 2+2

Ilaccugnuvle
maumot (pepnexmopit) Axmuenbte
Maumol

K snemenmam

HACMPOUKU <= Om paduonepedoamuuxa

—
K 2nemenmam Om paoduonepedamuuka
e —

HAcCmpouKu




BAIIIHSA AHTEHHOHM CUCTEMBI — BBICOTA 205 m
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OCHOBAHMUE FAIIIHU, PSIIOM - AHTEHHBIH TABUJILOH
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N30JIATOPDBI, HA KOTOPBIE YCTAHOBJIEHA BAILITHSA
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AHTEHHAS CUCTEMA INIEPEJATUYHUKA PB -390
N3 4-X BAHIEH, BHU3Y - TEXHUYECKOE 3/IAHUE
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HAITPABJIEHHASA AHTEHHAS CUCTEMA CB 4+4

Ilaccuenuvle
Maumuwl (peghrekmopot)

110 m

AKmueHnbvle
mayumol
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OUJEP AHTEHH CY 1 HY

MHnozonpoeoounblit KOHYUEHMPUYECKUl
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KOHLUEHTPUUYECKUU MHOI'OITPOBO/IHbIN ®UIEP
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IIVJIBT YIIPABJIEHUSA IIEPEJATUUKOM IUNAITA3OHA HY
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YYEHDBIE B OBJIACTHU TEOPUU U ITPAKTUKU AHTEHH

Muny A. JL Auzenoepe I.3. Hlepeowvko E.IO.



