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13ABJAHHSA HA KYPCOBE ITPOEKTYBAHHS. 3MICT
POBOTH

TexHIYHUM 3aBIaHHSIM TIepeAdadeHi OCHOBHI TaKTHKO—TEXHIUHI
Bumoru g0 PJIC: ii mnpu3HadeHHs, MakcUMajdbHa MJabHICTH i,
BipOTiIHICTh MPaBUJILHOTO BHUSBJIECHHS 1 XHUOHOT TPUBOTH, PO3MEKYyBaJlbHA
3IATHICTh MO0 JAaJbHOCTI i IO KYTOBMM KOOpAMHATaM, €(eKTHBHA IJIOIIA
poscisaas (EINP) pamionokarmiitHoi mijti, JOBKAHA XBHITI.

3anexxno Big mpusHadeHHs PJIC moxyTes OyTu 3anmaHi 1 iHm
TakTH4YHI XapaktepucTuku. Tak, mis PJIC Bu3Ha4YeHHS XapaKTEPHCTHK
3eMHOI TIOBEPXHI — PO3MIip JOCTIKYBAaHOTO €JIEMEHTY 3€MHOI MOBEPXHI 1
JOIyCTHMa TIOTPIIIHICTG BHU3HAYEHHS XapaKTEPUCTHK MOBEPXHi, JUIA
Meteopodoriuaux PJIC — Tunu MeTeoyTBOpeHb i Tak Jalli.

JonaTkoBUMH BHMOTaMHM 3aBAaHHS BH3HAYAETHCS Ta 4YacTHUHA
MIPOEKTY, SIKa Ma€ OyTH MPOIPaIbOBaHA JIETAJbHIIIE.

HeoOxinno cnpoekryBatu PJIC, mo BignoBizae 3ajaHUM BUMOTaM,
TOOTO BU3HAYMTH 1i eHepreTuyHi i inhopManiiiHi XapaKTepUCTHKH, CKIIACTH
(dbyHKIiOHATRHY (CTPYKTYPHY) CXEMy CHCTEMH B IIIJIOMY 1 CTPYKTYpHI
CXEMH TIiJICUCTEM, 3alpOINOHYBAaTH KOHCTPYKTUBHE BHPIIICHHS aHTEHHOI
cucremu. [Ipu mpoMy HEOOXiZHO 3HAWTH palliOHANBHI CIiBBiTHOIICHHS
MDK TIOTYXKHICTIO TlepeaBava, YyTIHMBICTIO TpuiiMada 1 IMapaMeTpamu
AQHTEHHOI MIJCHCTEMH; MK TEXHIYHOI CKIAJHICTIO TPUCTPOIB i
E€KOHOMIYHHMH OOMEKEHHSIMH.

Y MeToaMYHMX BKa3iBKax HaBeAEHI OCHOBHI JIITEpaTypHi JXepena,
HeoOXi/HI JJIsl BUKOHAHHS poOoTH. J[01aTKOBO CTY/IEHT MOBHHEH 3pOOUTH
migbipky Marepialy Ha 3aJaHy TeMy [0 MEepiOAWYHUX BUAAHHIX
(pedeparuBHOMY KypHaIy "Papmiorexnika", "3apyOexHast
panuosnexkTponuka", "Tpyabl HHCTUTYTa HHXKEHEPOB 0 AIEKTPOTEXHUKE U
pammnoanextponuke (TUNDP)", "Excnpec-indopmamis, cep. Pamionokartis,
TenebadeHHs, pa;io3B'si3ok” 1 iH.), N[O mareHTHoMy GoHOy i
BHKOPHCTOBYBATH IIi MaTepiain Mpu BUOOPi a0 OOTpyHTYBaHHI TEXHIYHAX
pIIIEHb KYPCOBOTO MPOEKTY 3 BiJIMOBIIHUMH MMOCHIAHHIMH Ha JIITEpPATypHi
mkepena. [losicHIOBanbHY 3alMCKy 1O KypcOBOi pOOOTH BHUKOHYIOTH
BIANOBIAHO OO0 JepxkaBHoro craHaapry Ykpainm JCTY  3.008.
[TocmigoBHICT PO3MUTIB MPU CKJIANaHHI 3allMCKW TOSICHEHHS Mae OyTH
HACTYITHOO.



Y mepmroMy po3miii, SKHK MOkKe MaTH Has3By “OTIIAI aHAIOTIYHUX
CHUCTEM 1 aHaji3 TEeXHIYHOTO 3aBJaHHA’, CTYJICHT IOBHMHEH IIOKa3aTH
3HAaHHS CyYacHOTO CTaHy TeXHiKM paJiolokamii 1 mpoaHamizyBatu
OTpUMaHe 3aBJaHHA TIOPIBHSHHAM HOro 3 TaKTUKO—TEXHIYHMMHU
xapakrtepuctukamMu  (TTX) ananoriB  (aHajorm  BHOMpAOTh  3a
MPU3HAYCHHIM CUCTEMH). Y PO3Aia BHOCSTH Tabuuiio TTX aHanoris.

OpienToBHUI 00CAT po3ainy — 3-4 CTOPiHKH.

Y npyroMy po3aiii, BUXOASYH 3 (YHKIIOHATHHOTO MPH3HAYCHHS,
MPOBOAATH BUOIp 1 OOTpyHTYBaHHS (YHKLIIOHAIBFHOI CXEMH CHCTEMH,
BHOMPAIOTh METOA NAJILHOMETPIi 1 MeneHraii, cnoco0u orisay npocTopy i
00po0OKH cuTHaNTY, pexxuM (pasyBaHHs, popMy IpencTaBiIeHHS iHPOpPMAIIii.
CkamaroTh y3arajabHeHy CTPYKTYpHY ab0 (hyHKIIOHATBHY CXEMY CHCTEMH,
HAaBOJIATH OIMKC B3a€MO3B'S3KIB 1 MPU3HAYCHHS IiJICUCTEM Ta PUCTPOIB.

CTpyKTYypHYy CX€My CHCTEMH, IO pO3pOOJIIETBCSA, MOXKHA
o0y IyBaTH SIK 3a MPHUKJIAJAOM CHCTEM-aHAJOriB, TaK 1 IO OPUTIHAIEHOMY
BapiaHTy po3pO0OHHMKa, KK Ma€e OyTH OOIPYHTOBAHUM.

CTpyKkTypHi cXeMH miacucteM a0 NPUCTPOiB BUKOHYIOTH
BiamoBimao mo ECKJI Ha apkymm ¢gopmaty A4, iX HaBOIATH B 3aIHCII 110
X0y BHKJIATy MaTepianry (Tpu HEOOXiTHOCTI MOXHAa BHUKOPHUCTOBYBATH
BKJIeeHHI apkym ¢opmaty A3). Ha 3axucT cTyaeHTH NpeAcTaBiIsiOTh
3araibHy CTpYKTYpHY ((yHKIioHaNbHY) cxemy PJIC, BUKOHaHY BiJIIOBiTHO
no ECK/I, na apxymri ¢popmary A3.

OpieHTOBHHI 00CAT po31Iity — 5-7 CTOPIHOK.

Y TperbOMy pO3IiNi BHUKOHYIOTH BHOIp 1 PO3PaxyHOK TaKTHKO—
TEXHIYHUX XapaKTEPUCTHK cHUCTeMU. Po3paxyHok OyIp—AKoi cuctemu
paaionoKalii 3BOJUTHCS JI0 PO3paxyHKy abo BHOOPY BEJIUYHH, IO BXOJAAThH
(y sBHOMY a00 HEsBHOMY BUIJISZi) B OCHOBHE DIiBHSHHS paxiofioKaiii,
Hesaxi 3 1uX BeIMYMH 337al0ThCSl TEXHIYHMM 3aBAAHHAIM, a JesKi
BHOHPAIOTHECS PO3POOHHKOM TIPOCKTY (3 OOTpYyHTYBaHHSIM BHOOpPY) abo
PO3paxoByIOThcA. Po3paxyHKOM, sSIK TpaBWIIO, BU3HAYAETHCS TPHUBAJICTDH
30HIYIOUOTO CHUTHAJy 1 Iepiol HOro MOBTOPEHHS; CMyra IpPOIyCKaHHS
npuitMada, WOro 4YyTIHBICTH 1 HEOOXiJHE BIJHONICHHS CHTHAJ/IIYM Ha
HOro BXOJli; MapaMeTpyd AaHTSHHOI IIJCUCTEMH, a came: Koe(illieHT
MiACUIEHHS, MIMPHUHA JiarpaMyd CHPSMOBAHOCTI B T'OJOBHHX IUIOLIMHAX;
TOYHICTh BU3HAYEHHS KOOPJIUHAT; MapaMeTpH MepeAaBalbHOTO MPUCTPOIO:
IMIyJTbCHA TIOTYXKHICTB, INMAPYBAaTICTh, CepeqHs MOTYXHIicTh. Llmsxom
BUOOpY 3 OOIDYHTYBaHHSM (HAmpHKIaZ, i3 TMOCHJIAHHSAM Ha aHaJIOTH)
MOXXYTh OyTH BHOpaHi: Koe]imieHT mIyMy mpuiiMada, KidbKiCTh MPOMEHIB



JiarpaMH CIIPSIMOBAHOCTI aHTEHHW, PIiBEHb ii OIYHWX TICNIOCTKIB, THII
CUTHAITY, aJlTOPUTM POOOTH MPHUCTPOIB MIKIEPIOTHOT 0OPOOKH, BUSBICHHS
CUTHAJIiB, BUMipy KOOpAMHAT LiJEH 1 TaK JAai.

ITocnimoBHICTh PO3paxyHKIB CTPOTO He perjamMeHToBaHa. JlocBinm
MPOEKTYBaHHS IIOKa3ye, IO 3aliexxHO Bija npusHadeHHs PJIC, moxna
3allpoNOHYBaTH HaHOLIBII 3pydHy (JIOTiYHY) MOCHIJOBHICTh PO3PaxyHKY,
MpPUYOMY YacTHHA KPOKiB PO3paxyHKy MOK€ OyTH 3arajJbHOIO IJsl BCiX
tumis PJIC.

OpientoBHuil oocsr po3niny — 10-15 cropiHok.

VY derBepTOMY PO3IiN peami3yloTh IOJATKOBI BUMOTH TEXHI4HOTO
3aBHaHHsA. JlomaTkoBa BHMOra TEXHIYHOTO 3aBIaHHA, SIK INPaBWIO, —
po3poOKa Ha piBHI €CKI3HOTO NMPOEKTYBaHHS MPHUCTPOiB, cenu(piaHuX A
panioNoKaliiHUX CTaHLiM, HANpPUKIAA, MIACUCTEMH CeNeKIil pPyXOMHUX
Liled, CHCTEMH aBTOMAaTHYHOTO CYNIPOBOAY IO AAJIbHOCTI a00 MO KYyTOBUM
KOOpAWHATaM, ITJICUCTEMH TOJSAPHU3aIliiHOl CceNeKiii i ToMy MoioHe.
Pesynmprar paHoro po3mily — CTPYKTypHa CXeMma 3alpolOHOBaHOTO
npucTporo (macucremu) i onuc 1 QyHKIIOHYBaHHS.

OpieHTOBHHM 00CAT — 4-6 CTOPIHOK.

2 OCHOBHI TEHJEHIIIi PO3BUTKY PJIC

2.1 Amnaniz crany i po3Butrky orasaosux PJIC Beaukoi
AATBbHOCTI

AHami3z crany i posButky orisimoBux PJIC Benwkoi mambHOCTI
JIO3BOJISIE 3pOONTH HACTYTIHI BUCHOBKH [1].

2.1.1 BrockoHaneHHs 3ac00iB BUSBIICHHS 1 YIPaBIiHH, II0 BXOAATH
B CHCTEMH TIPOTHIOBITPssHOI 00OpoHHW i (a00) YIpaBIiHHS MOBITPSHUM
pyxom (YTIP), BUKOHYETBCS y MeKax MpOrpam iHTerpamii MmiIcucTeM i
3ac00iB  KOHTPOJNIO TIOBITPSHOTO MPOCTOPY JJs  TMiABWINEHHS  iX
e(eKTHBHOCTI 1 3HWKCHHS eKCILUTyaTalliiHUX BUTpAT.

2.1.2 B pmanmii wac mpakthngHo Bci cydacHi PJIC BemenHs
pamionoKamiiHOl PO3BIAKKM 1 CTBOPEHHS pPajioJIOKAI[ifHOIO TMOJisi B
cucremax npotunositpsHoi oboponu (I1I10) e TpukoopaunatHumu PJIC 3
DAP. Arne enexkTpoHHE CKaHyBaHHS 10 a3UMYTy peaiizoBano jwuiie B PJIC
tuiry COMMANDER i He € xapakTepHuM a1 napky orsgoBux PJIC B



LIIOMY, OCKUIBKM TNPUBOAMTH [0 3HAYHOIO YCKJIAQIHEHHS IIpPOLECy
yOpaBIiHHS ~ JiarpaMol0  CHPSIMOBAaHOCTI, 3HWKEHHsI HamiHHOCTI 1
JIOPOKYaHHS aHTEHHOI CHUCTEMH.

2.1.3 Ilpu cTBOpeHHI cyvyacHux orisaaoBux PJIC Bemwkoi manpbHOCTI
B Ti#t a00 iHIIi# Mipi peani3oBaHi MPUHLIUIIH:

—  BIAKPUTOCTI  apXiTEKTypH, IO  CHPOILIyE  IMPOBEACHHS
MOJIEpHi3aIliii;

— BUKOPHCTaHHS YCTaTKyBaHHS i NMPOTPaMHOTO 3a0e3leueHHs, SKe
mo0pe 3apeKOMEHAYyBallo ce0e B ICHYIOUHMX CHCTeMaX, IO 3JCIICBITIOE
PO3pOOKYy i 3abe3medye BUCOKY HAAIHHICTh HOBOCTBOPIOBAHUX CHUCTEM;

— Tepexoay Ha MOBHICTIO TBepAOTLIRHI PJIC 3 mmpokocMyroBUMH
CUTHAJaM{ 1 3HIKEHHUM pPIBHEM BHIPOMIHIOBAHHS, M0 IMiJABHIILYE
HaJIMHICTh 1  3aXUIICHICTh  BIJ  NPOTHPAMIONOKAIIHHUX  pakKeT
HOBOCTBOPIOBAHHX CTaHITIH;

— "May000CIyroByBaHOCTH'", IO JO3BOJISIE MiHIMI3yBaTH KUIBKICTh
00CJIyroByIOYOro TEPCOHANY 1 TIOHU3UTH BUMOTH JO PpiBHSA Horo
MIATOTOBKH.

2.1.4 Tlpm cTBOpeHHI MalOOOCIYTrOBYBaHMX CTAHINA ITHPOKE
3aCTOCYBaHHS 3HAXOIWTh TMPHUHIMII HAIMIPHOCTI apXiTEKTypud Ha PiBHI
MiCUCTEeM, IO, y MO€JHAHHI 3 PO3BUHEHOIO CHUCTEMOIO BOYJOBaHOIO
KOHTPOJIIO 1 HOIIYKY HECTIpaBHOCTEH, 3a0e31euye MOKIINBICTb:

— BHUKOHATH JIKBINAIlif0 BiAMOBH 1 3a0€3NEUYUTH TMpare3qaTHICTh
PJIC no npubyTTst peMoHTHOI OpUranu;

— JaTd CUTHaJl Ha BHUKJIMK pEMOHTHOI Opuramud 3 BKa3iBKOIO
MIPUCTPOIO, IO iIMOBIPHO BiTMOBHB.

CepenHili uac HampailooBaHHS Ha BigmoBy orisgoBux PJIC
3axizHoro BUpoOHHUITBA ckinaaae i 450 no 2000 rogux, y TOMy 4HCi IS
HOBUX 1 MopepHi3oBaHux craHIii — moHan 1000 rogwn. Jlns HOBOI
pociiicekoi ctanmii "l'amma—ClE" cepemuiii wac HampamroBaHHS  Ha
BigMoBY ckiagae 400 ronuH.

2.1.5 Mae micue TEHIEHINS 10 3HKEHHs IMITYyJIbCHOI 1 CepeIHbOl
notyxHocTi mepenaBadiB PJIC 1 BUKOpHCTaHHIO  IIHPOKOCMYTOBHX
curHaniB. Skmo st PJIC po3poOku 70—X poOKiB 3HAYEHHS iMITYJIBCHOL
noTyxHOCTi ckinagae 1o 3 MBt, To mist PJIC po3pobku 90—x pokiB 1€
3HaueHHa ckiamae Big 25 kBt (AN/TPS-117) mo 150 kBt (AR-327
COMMANDER).



2.1.6 JIna cygacaux PJIC 3axigHOro BUPOOHHUIITBA XapaKTEPHOIO €
BiJ]MOBa BiJl BACOKHX BUMOT JI0 TOYHOCTI BHM3HAYCHHS BHUCOTHU MOBITPSHUX
LIJICH, 10 TO3BOJISE TMOHU3UTH BEPTHKAIIbHI PO3MIpH aHTCHHOI CHCTEMH.
Axmo mrst PJIC AN/TPS-59 i S713 "Martello" TounicTs BH3HaueHHS
KOOPJIHWHAT TIOBITPSIHOI ITUTI TIO BHCOTI CKiamana (Ha JaimbHOCTI 185 kM)
330 i 300 metpiB, To cy4acHi PJIC, po3pobieHi B pO3BHTOK LIMX CTaHLIiH,
MAaloTh TOYHICTh BU3HaYeHHS koopauHaT 800 i 520 meTpiB.

2.1.7 Jlna PJIC caHTHMETpOBOTO i JEIMMETPOBOTO Mdiama3oHiB
XapaKTepHi HaCTYIHI 3HaYeHHA TOYHOCTI BUMipy KOOPJMHAT: O JTATBHOCTI
— Bix 20 go 100 merpiB; mo azumyty — Bixg 0,1 mo 0,25 rpan. Po3ginena
3MaTHICTh IO JanmbHOCTI ckiamae Bim 50 mo 240 wmetpiB. CrnokuBaHa
MIOTY>KHICTh ckiaznae Bix 70 mo 90 kBrT.

2.1.8 Hamitumacs tenaeHnis 1o ocHameHHsa orisgaosux PJIC IITTO
BEJIMKOI AaJbHOCTI BTOPHUHHUMH MOHOIMITYJIbCHUMH PaliojIOKaTOpaMu, SIKi
MpamiooTh B pexumi "S", 1Mo 103BOJsE BUKOPUCTOBYBATH iX B CHUCTEMI
VIIP.

2.2 Tennenuii po3surky PJIC noaBiliHOro mpu3sHaveHHs, IO
3HAXOAATHLCA Y MANOpsAAKyBaHHI cuctem YIIP

2.2.1 Ins PJIC canTMMeTpoBOTO Hiana3oHy XapakTepHa NajbHICTH
BusiBNeHHs 10 185 kM., 1 PJIC menumerpoBoro jiana3oHy MakcuMaibHA
JanbHICTh BHSBICHHSA ckiaazgae n0 470 kM. MakcuMmanbHa BHCOTA
BusBneHHS ckianae Big 20 go 23 tuc. M. Jns PJIC cantmMerpoBoro
nianazony (ASR-9 —10SS, —11, —12) To4yHiCTh BUMIPY KOOPJHUHAT CKIIAJIAE:
mo ganpHOCTI — 25-40 M, mo asumyty — 0,12-0,25 rpax. Po3ainbHa
3IaTHICTh 1O AaimbHOCTI ckiaaae Big 100 mo 230 MeTpiB, 1Mo a3sUMyTy Bix
1,4 mo 2,8 rpax. KimbkicTh OJJHOYACHO CYNPOBOKYBAHHUX ITUICH CKJIamae
Biz 500 mo 1000 mineii. [Ins HoBux craniiin (ASR—-10SS —11, —12, —23SS)
XapaKkTepHEe BHUCOKE 3HAYCHHS CEPEJHBOTO 4Yacy HalpalloBaHHA Ha
BiIMOBY, sike ckimamgae Omm3pko 40 twc. rommH. Bcei mwi  cranmii
BHUTOTOBIISTFOTHCS B CTAI[iIOHAPHOMY BapiaHTI.

2.2.2 Jna tux cywyacaux PJIC mnonBiiHOTO NpWU3HAYEHHS, IO
3HAXOJATBCS y  TWIANOPANKYBaHHI amMepuKaHChkoi cuctemu  YIIP
XapaKTepPHE TaKOX BHUKOPHCTAHHS KOMOIHOBAaHHMX AHTCHHHX CHCTEM 3
J3CPKAJIbHUM BiIOMBaUYeM 1 ONPOMIiHIOBaYeM, BUKOHAHMM Y BHUIJISI



MaJIOCTIeMEHTHHX ()a30BaHUX AHTCHHUX PEIITOK. Take KOHCTPYKTHBHE
pilieHHs 3a0e3Meuye BUCOKY HaAiHHICTh, pEMOHTONPUIATHICTE 1 TOYHICTD
BUMIpY KOOpAMHAT TpPU HEBUCOKiil BapTOCTI AHTCHHOI CHCTEMH.
OCHOBHUMH BUPOOHWKAMH CTaHIIIN, SKi €KCIUTyaTyIOThCS B cuctemi YIIP
CIIIA, € Raytheon (ASR—10SS —11, —23SS) i Northrop Grumman (ASR-9;
—12 i ARSR-4).

2.2.3 Sk npaBuno, PJIC cuctemu YIIP 3a0e3neuyrors HopMyBaHHS
KapTH METEOyMOB 3 BHKOPHUCTAHHSM BHIUICHOTO MeTeoKaHaly. B manmii
gac Bci HOBI 1 PJIC, siKi eKcIuryaTyloThCs, OCHAIIEH! KaHaJlaMid BTOPHHHOT
aokanii (SSR), mo 3abe3neuytors podoty B pexxumi "S". Y PJIC, B sxux
pexum "S" He  TIOTPUMYETHCSA, K  TMPaBUIO,  3MIHCHIOETHCS
MOHOIMITYJTECHUM BuMip KoopauHaT (MSSR). V 6inmbpmiocTi pagionsokaropis
BilickkoBoro npusHaueHHs (y CLIA — y Bcix) 3a0e3nedyeTbes mi3HaBaHHS
JepKaBHOI MpHUHANEKHOCTI NOBiTpsHUX 00'ektiB IFF BOynmoByBaHMM
3anpocunkoM cructemMu MRI12A 3 mepcnekTHBOIO Mepexoay A0 CHTHAIB
cucremu Mkl5 HATO.

IopiBusuaus cyuacHux PJIC mokasye, mo po3BuTok orisiaosux PJIC
i PJIC moxBiifHOTO MpHU3HAYCHHS BilOYBAETHCS BIMITOBITHO JO0 €AWHHUX JJIS
3aXiMHUX 1 POCIMCBKUX BUPOOHUWKIB TeHAeHImIH. Bigmiamocti TTX
pociiicekux PJIC Bim TTX PJIC 3aximHOTO BHUpPOOHUWITBA IMOJATAIOTH B
TOMY, IO POCIACHKI CTaHIii MalpTh Aemo OuIbIIy, HiX y OUIBIIOCTI
3axiJHUX, MAaKCHUMaJlbHy BHCOTY BHABJICHHS TIOBITPSHHUX IJIed MpH
MEHIINNW JaJIbHOCTI BUABJIEHHS 1 MEHIIM KUIBKOCTI  OJHOYACHO
CYNpOBOKyBaHMX ILineil. [IpoTe MpUHIMIOBO BaXITMBOIO B JaHWH dac
CTa€ 37aTHICTh (ipM—pPO3pOOHUKIB CTBOPIOBATH BHCOKOTEXHOJOTIYHUH 1
HaJIHHUA TPOAYKT, SIKMH 3a0e3Me4nTh BEIMKHH Yac HampamloBaHHS Ha
BiIMOBY, MpPOCTOTY B OOCIYyroBYBaHHI 1 ICTOTHE 3HIKECHHS BHUTparT B
mporeci excruryararii. CLIHA B oco6i Lockheed Martin cranu mizepom Ha
CBITOBOMY pHHKY oriisimoBux PJIC BenwKoi JaIBHOCTI caMe TOMY, ITI0 BOHU
NEPIIUMH  peali3yBajli Ha MPAKTUI[l KOHIEMI0 BUCOKOHAJIMHUX
manoobciyroByBanux PJIC.

Y ocTaHHI [ECATHIITTS BH3HAYAIBHOIO TEHACHIIIEID PO3BUTKY
panionokaliiHux 3acobiB € o0'eqHanHs QyHKUiM pizHux tunie PJIC B
ogHoMmy papapi. llpukmagom Moxke cimyxutd ykpainceka PJIC 35116
(exciopTHHH BapiaHT TocTadaHHA 36/16), ska peamizye pexUMH
BHSABIICHHS, CYIPOBOJTY 1 € KOMaHIHUM IIYHKTOM B POCIHICBKOMY KOMIIIEKCI

C-300 [IMY).
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ITapamerpu cydyacaux PJIC HaBeneHi B Tabmmini momaTka A.

Mo cBoemy mnpusHaueHHro PJIC yMOBHO mMigpo3AiISIFOTECS Ha
HACTYIIHI THIIH:

— 3 CHHTE30BaHOIO anepTyporo ( kaprorpadyyBaHHS MTOBEPXHIi);

— YIIpaBIIiHHS TOBITPSIHAM PYXOM;

— METEOPOJIOTIvHi;

— BUABJICHHS (KPYTOBOT'O OTIALY);

— CyIpoBOAY;

— HaBEeJICHHS;

— PO3BiJIKM BOTHEBUX MO3MILIM.

3 OCHOBHI TAKTHUKO-TEXHIYHI XAPAKTEPUCTHUKU
PJIC

3.1 3ona BUsABJIEHHS (TAJIbHICTDH)

OCHOBHI TapameTpu 30HH (JATBHOCTi) BHSIBJICHHS 3aJalOThCS UIS
MIEBHUX THIIB el (THUN JiTaka, pakeTd abo ix e()eKTHBHOIO ILIOMICHO
poscifoBanHs B M), U BIPOTiAHOCTI MPABHIBGHOrO BHSBICHHS D i
MOMMUJIKOBOT TpUBOTH F, TIpH pi3HUX pexkuMax oIy NpocTopy 1 pisHiit aii
nepemKkos (aKTUBHUX IIYMOBHX 13 CHEKTPAIbHOI IIUIBHICTIO N i3
3aJI1aHO1 JATBHOCTI, ITACHBHUX, KOMOIHOBAHHUX ).

Po3paxyHok manmpHOCTI R BUKOHYETBCSI HA OCHOBI PiBHSHHSA
pamionokanii (3.1). be3 BpaxyBaHHs BIMBY 3emii 1 3a BIICYTHOCTI
MEePEIIKOl MaKCUMaJIbHa JabHICTh BUSIBICHHI i [2]:

P.G2 1o
4 3 ’
(47)%0,,, KT K ,AF, L,

(3.1)

ne: P, — iMmynbscHa MOTYXHICTh TIepeaaBaya, B;
Ga — KoediIlieHT MIACHICHHS TPUHOMO-TIEpEIaBaIbHOT aHTEHH;
A — IOBXKHWHA XBHIII, M;
6 — epextnBHa mI0mA poscitopanus (EIIP) wii, m%;
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0,0, — IOPOTOBE BIJHOLICHHS CUTHAJI/IIYM;

k— mocriiina Boneimana, 1.38 102 Br c/rpaxm;

To — Temneparypa 290°K,

Ky — KoedirtieHT mymy mnpuitmaya;

AF,, — ebexTrBHA cMyTa npuitmaya, [

L, — cymapHi BTpaTH B TPaKTi IpHOMY 1 iepeadi.

3 BpaxyBaHHsIM BIUIMBY MOBEpPXHI po3ainy (3emii) JalbHICTH
BUABIEHHS 1l Rj:

B PHGiﬂzq)(ﬂ)a (32)
’ (4ﬂ)3qnoka0KLuAanLn , .
ne ©( f) — uarepdepeHuiiiHIi MHOKHHK:
. 27H, sin
()= sm(—ﬂ)‘ : (3.3)

H.— npuBeneHa BUCOTa MiAMOMY aHTEHU, M;
f — KyT Micusl aHTEHH, TPajI.
Hns pBonozuuiitnoi PJIC ( mepenaBasibHa 1 mpuiiManbHa CHCTEMHU
PO3HECEHI B IPOCTOPi) PIBHAHHS JAITBHOCTI Ma€ BUTIIS:
2
2 PI/I G lG 2/1 o
(RIR 2 ) = 3 ,
(47[) q nokaO KmAan Ln
ne Ry—manpHICTE Bif epenaBada 10 00'€KTY, M;

Ro— mampricTh Bix it go npuitmada PJIC, Mm;
G,ra G,— koedilieHTH MiACWIEHHA MepelaBalbHOI Ta

(3.4)

MpUHAMaIbLHOT aHTEH, BiATOBIIHO.
Jus PJIC 3 cuHTE30BaHOIO amnepTypor0 MakCHMalbHA JAIBHICTh R,
BHU3HAYAETHCS BUPA3OM:
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“ VKRGt V 87

S.pdx  siny Py 35)

ne: S, — edeKTHBHA [UIOIIA aNePTyPH aHTEHH, M
£ — KoedilieHT PO3CiSHHS BiJ 3eMHOI TOBEPXHi;
Og — po3ainsHa 3aatHicts PJIC mo ganbHOCTI, M;
I/ — KyT HaXWJIy aHTeHU BIJIHOCHO MOBEPXHi, Tpa;
Fn— gacToTa MOBTOPEHHSI 30HAYIOUYUX IMITYJILCIB, ['11;
V— MBUAKICTH JIITAILHOTO anapara, M/c;
P~ cepenns noTy:xHicTh nepesnasaya, BT.

binpmr moBHO nmambHicTh Aii PJIC 3 BpaxyBaHHAM CHPSIMOBAHOCTI
AHTEHU OI[IHIOIOTH MO 30HAM BHSIBIICHHS (BHAMMOCTI), SIKi € MTOBEPXHIMH,
Ha SIKAX MOTY)XHICTh CHTHaJy PC JOpIBHIOE YYTIMBOCTI MPUHAMAIbHOTO
npuctporo Prp min.

Jiarpama BHOMMOCTI Yy KyTOMICIEBif IUTONMHI € TIEPETHHOM 30HH
BUSIBJICHHS] BEPTUKAIBHOIO IUIOIMMHOKO. Sk mpukian, Ha puc.3.1 HaBeneHO
neperud 30H BusBienHs PJIC 137 uini 3 EINP, mo nopiearoe 10 M, npu
BipOT1IHOCTSIX MpaBuibHOTO BUABIeHHS D=0,5 Ta xnbHoi TpuBoru F =10"°.

@0 0 30 0 P et jeB 130 w0 pr 80 52 70 4

Wou e M @ K0 D WE Me ¥ b

Pucynok 3.1 — 3ona Businenns PJIC I137 (1 ta 2 nyis BepXHBOTO Ta
HIKHBOTO KyTOMICIIEBOTO KaHaITy, BiIITOBIIHO)
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3.2 ToYHiCTHI XapaKTepUCTUKHU

3aranbHy MOTPIIIHICTE BHUMIPIOBaHHS KOOPAMHAT Il  MOXHA
MOMITIUTH Ha MOTEHIIHHY MOTPINIHICTD, SIKA 3aJIEXKHUTh TITBKH BiJ (Gopmu
30HIyIOUOTO CHTHaNy i BiIHOLICHHS CHTHAJ/IIYM, Ta TOTPIIIHOCTEH, SIKi
0oOyMOBJICHI IHIIUMH YWHHUKAMH. J[0 OCTaHHIX MOXHa BiJHECTH
MOTPILIHICTh, OOYMOBJIEHY BHKPHUBIICHHSAM TPA€EKTOPil PO3MOBCIOMKEHHS
pamioXBWJIb, a TaKOX CKIQJOBY IOTPINIHOCTI, $Ka BHU3HAYAETHCA
amapaTypHUMH OXHOKaMH IIPH MPUHOMI 1 00poOIIi CHTHATIB.

IIpu ecki3HOMY NIpOEKTYBaHHI TOYHICTH BHMIipIOBaHHS KOOPIMHAT
MO>KHA OLIHUTH IUIIXOM PO3paxyHKy MOTEHLIHHOI morpimHocTi [2].

CepeIHbOKBaIpaTUYHA HOTPIIIHICTh Oy BUMIPIOBaHHS JadbHOCTI K
IIpH OJMHOYHOMY MPOCTOMY IMITYJIbCi TaycoBoi ()OpMH, TaKk y BHITAJKy
KOT€PEHTHOT MAYKK TaKUX IMITYJIbCIB BUBHAYAETHCA 33 (HOPMYJIOH):

[ (3.6)

JI€ C — IIBUAKICTH CBITIIA, 3-108 m/c;
T, — TPUBATICTb IMITYJIBCY, C;
( — BiHOIIIEHHS CHTHAII/IITYM Ha BXOJli BUMipIOBaya.
CepeHbOKBaIpaTUYHA TOMHJIKA BUMIPY KyTOBHX KOOpDAHHAT O,

0e3 BpaxyBaHHs BIUIMBY (iyKTyauii mayku, MpH anpokcuMmanii oOBigHOT
BHXIJTHOTO CUT'HAJTy rayCOBOIO KPUBOIO BU3HAYAETHCS (POPMYJIONO:

®0,5

a:\/ai

ne ©,. — mMpHHA JiarpaMM CHPSMOBAHOCTI aHTeHHW 1o piBHIO 0,5 y

o (3.7)

BIZIMOBIIHIN TJIOIIMHI (a3UMyTaJIbHIHM, KyTOMICIIEBIi).
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CepenHpOKBaIpaTHUHy TOTPINIHICTh BUMIPY pamialibHOI CKIIagoBO1
MIBUIKOCTI o, KorepeHTHo-gonmiepiscbkoi  PJIC MOJKHA

nigpaxyBaTy 3a (opMyJIOLo:

o =——2_|% (3.8)
27NT \ g

ne N — KUIBKICTB IMITYJIBCIB B YaCTOTHIN Haylli;
T, — nepioll MTOBTOPEHHS 30HAYIOUNX IMITYJIbCIB.

3.3 Po3aijibHa 37aTHICTDL

PosnineHa 3pataicTs PJIC mo mansHocti AR mpu ymoBi 1ocTaTHBO
BEIIMKOTO 3HAYEHHS BITHOIICHHS CHUTHAI/IIYM [UISI TPSIMOKYTHOTO
IMIyJIBCY BH3HAYA€ThCA €()EKTHBHOIO IIMPHHOIO CHEKTPa 30HAYIOYOTO
curnany AR [2]:

AR = E . i, (3.9)
2 AF
JUTSL I3BOHOIO1IOHOTO IMITYJIBCY:
AR =T (3.10)
AF,

Po3finbHa 31aTHICTH MO KyTOBUM KOOpAMHATaM (a3UMYT @, KyT
MicIis 3) Ipy IPSIMOKYTHIH anpOKCUMAII] liarpaMy CIIPSIMOBaHOCTI aHTeHH
BU3HAYAETHCS TMOJIOBHHHOIO IMUPUHOIO JliarpaMu CHPSIMOBAHOCTI aHTCHU
® 1o BiAMOBIAHIN KOOPIHHATI, TOOTO
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Aa =05, AB=0,, (3.11)
a TIpU TayCoBil anpoKCUMAaIii
Aa =130 45, AB=130,;, (3.12)

Jlinitia (a3umyTanbpHa) po3aibHa 3aatHiCTh PJIC 3 cuHTE30BaHOIO
arepTyporo:

AS, =al2, (3.13)

JIc¢ @ — TOPU3OHTAJIBHHI PO3MIpP anepTyphl aHTCHH, M.

PozminpHa 3maTHICTE MO padiaibHIN CKIANOBIA mBUAKOCTI AV
iMnynscHO—noniepiBcbkoi PJIC BH3HAauaeThCs TPUBANICTIO KOTEPEHTHOI
MMAYKH:

0,54
AV= ——, (3.14)
NT,
ne T, — mepiox 30HayBaHHs, N — YHCIIO IMITYJIBCIB B TIAYII.
3.4 Panioe/ieKTPOHHUIA 3aXUCT
Panioenextponnuii  3axuct  PJIC BKJIFOYA€E  3aXUCT  BIJ

MPOTHPATIONOKAIHAX paKeT, 3aXWUCT BiJ AaKTHBHUX 1 MAaCHBHHUX
nepemko, eiaekTpomarHiTHy cymicHicte (EMC) i crilikicts mpotu mii
€JIEKTPOMAarHiTHOTO IMITYJIbCY.

3axuct Bif mportupanionokamiiaux paketr (IIPP) yckmagaroerscs
tuMm, mo JH antern PJIC maroTh MOpiBHAHO BHCOKHWH PIBEHb OIYHUX
nemtoctkiB (—30xb). [ns 3axucry Bim IIPP mnpu mpoexryBanui PJIC
nepeadavaloTh MOMXIIHMBICTH 3a00pOHM BUIPOMIHIOBAHHS 30HIYIOUHX
CUTHAJIIB B CEKTOpaxX MOXKJIMBOTO 3aCTOCYBaHHsA pakeT. 3axucty Bing [1PP
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CIIpHsIE TaKOXX 3MiHa TIEpPioqy TOBTOPEHHS 30HIYIOUMX CHTHANiB T
(BOOyAITisl) 1 TepecTpoiika 1O YacTOTi (IOMAaYKOBO, ITOUMITYJIECHO).
3axuINEHICTh Bl aKTUBHUX MEPELIKOJ JOCATAETHCS:

— BHCOKHM €HepreTHIHuM moteHmianiom PJIC;

— BUKOPUCTAHHSM TNPUCTPOIB MPUAYIICHHS AaKTUBHUX IIIyMOBUX
neperikon (AILIT), mo aif0Th O TOJOBHOMY Ta OidHmM memoctkam JIH
AHTCHU;

— TIEPECTPOUKOI0 poOOUOi YaCTOTH;

— 3aCTOCYBaHHSIM IMPHUCTPOIB MPHUIYIIEHHS IMITYIbCHAX MTEPEITKOI.

3.4.1 3axucr Big AT

B ymoBax il akTHBHHX IIYMOBHX IEPEIIKO MO OiYHMX MENTI0CTKAX
JH piBHAHHS paxionokallii HaOUpae BUTIISLY:

P"THGiR r2[0'
4
47ZN11 LnGnepanq

, (3.15)

ne P, — immynecHa notyxHicts nepenasaya PJIC, Br;

T, — TPUBAJIICTh IMITYJIbCY, C;

Ga— xoedimieHnT miacuneHHs mnpuiiomonepenarodoi anteHu PJIC y
HamnpsMi Ha IIiJTb,

R, — JaTBbHICTH IO TOCTAHOBIIHKA TIEPEIITKOJI, M;

o — EIIP i, MZ;

N — criekTpanpHa MUIBHICTH TOTYKHOCTI niepeniko, B1/I'i;

L, — cymMapHi BTpaTu B TpaKTax MpUioMy Ta mepeaayi,

Grep— KOEOILIEHT MiJCUIECHHS INEepelaBalbHOI aHTEHUW MOCTaHOBLIMKA
nepemrkon B HanpsaMmi Ha PJIC;

Gp — koedirieHT miacunenns npuitManeHoi antenu PJIC B Hampsmi Ha
[TOCTaHOBIIHK;

( — HEOOXIiIHE BiTHOIIICHHS CUTHAJI/IIIYM.
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TumoBe 3HAYEHHS CIEKTpadbHOI MIUTBHOCTI moTyxkHOCTI AL
ckmagae N,=40-1000 Bt/I', nmpu mii mocraHoBITMKA 3 maigbHOCTI 200 KM
1o OIYHMX TETICTKAX JiarpaMu CIpsSMOBaHOCTI aHTEHH.

Po3pi3HsAIOTE amanTuBHI 1 HeaganTuBHI MeToau. [0 ocTaHHIX MOKHA
BIIHECTH:

— 3MiHy HECY4Oi YaCTOTH, 110 JISSIKOMY BHUIAIKOBOMY 3aKOHY;

— 3MeHIIeHHA piBHA Oiuynmx mnemroctkie JHA msixom BuGOpy
BiJIOBIAHOTO aMILTITYAHOTO PO3IOILTY MOJIS B PO3KPHBI.

AJanTHBHI METOAX Iepe0ayaroTh yCKIaIHEHHS CTPYKTYPHOI CXeMHU
PJIC 3a paxyHOK BHUKOPHCTaHHS JOJATKOBUX (KOMIICHCAIIMHIX) KaHAJIB
MIPUIOMY 1 IPUCTPOIO KOMIIEHCAIT TIEPEIIKO/.

KomneHcariro mepemkoa MOXKHa  3/IMCHIOBAaTH HAa  BUCOKIH,
npomixkHiii wactoti (ITY), a Takox micid NEePeTBOPEHHS CHTHATIB B
uudpoBy ¢opmy. Panime npu mpoektyBanui PJIC BigmaBamu mepeBary
BUCOKii a0o ITY 3a 7BOX YMHHUKIB.

— MEHIIIOI0 CKJIAIHICTIO 1 BapTiCTIO mimcucTeMu kommencartii ALLITI;

— MEHIIIOIO IEKOPPEIALIEI0 IEPELIKO] B KaHaJIaX Ipuiiomy.

B PJIC 1PJI141 i 35]16 BukopucTtana cucrema komrencaii va I14.
[Ipraomy B PJIC 1PJI141 BukopucTaHo 3 10AaTKOBUX KaHAIH MPUHOMY i
3—KaHaNbHUH aBTOKOMIIEHCATOp mepemmkona (1 xaHand 3axHCTy TOJOBHOTO
nemoctka JJHA i1 2 xananu 3axucry Oiunmx nemoctkiB JIHA). B PJIC
3516 B KOXHOMY 3 4-X mpuAMaTbHUX KaHaJIiB BHKOPHCTaHO
OJHOKaHAIBHUK aBTOKOMIIeHcaTop nepemkon (AKID) s 3axucty Big
AU, mo naitote abo mo romoBHomy mnemoctky JHA, abo mo Oiuamx
MEJIIOCTKAX.

CrpykrypHa cxema cucremu 3axucty Big AILII ykpaincekoi PJIC
3516, 3 BpaxyBaHHSAM 4-X KaHaJiB TNpHioMy 1 OOpOOKM CHTHAIiB B
KyTOMICIIEBIl TUIOIIMHI, Ma€ BUTJIS, OaHUH Ha puc. 3.2.
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Y six nepmoro 3azarouoro renepatopa
OCHOBHMH KaHaJ npuiifomy r f,
Al 1 ™
! AIl =>{ PO3P > YAPII > MILII —=>[1C; —>| 3M; T4 AKIL =
I
'T‘ . . . 710 (ha30BUX JIETEKTOPIB
Bix Mepe. : : | : 1-ro kyromicueBoro
KaHa
BiJl CHHXD. Y
Yop > TIC, >{3M, g
>—> KOM YAPIIT—>{MIUII —e=>{ TIC; —>{ 3M4 Iy —
A2 )
JIOJJATKOBUI KaHAI IpUiioMy : | © ﬂ‘z‘bamﬁﬂx JICTCKTOP1B
. -T0 KYyTOMiCIIEBOTO
° * KaHamy
L) [Cyq [—>13My 4 AKIl4 |—>
L fa
A Bil UETBEPTOroO 3a7a1040r0 reHepaTopa

Pucynoxk 3.2 — CrpykrypHa cxema cuctemu 3axucty PJIC 3516 Bix ALLITT

Ha puc. 3.2 Bukopucrani HacTymHi mo3HadeHHs: Al 1 A2 — anTeHH
OCHOBHOTO 1 KOMIEHcaliiHoro kaHauiB npuiiomy; PO3P — pospsanuk;
YAPII — uacoBe aBTOMaTW4HE peryiioBaHHsa migcuienns; MIIIT —
ManomymimBui miacumosad; [1C — npecenexrop; 3M — 3mimryBay; [TITY —
i JICFUTIOBAY MIPOMIXKHOT YaCTOTH.

Y  crpykrypHiii cxemi komytatop KOM mnpusHaueHuit s
MiAKIIOYEHHS. /0 JIOTMOMDKHOTO KaHaily abo IyaJbHO—TOJSPU30BAHOTO
KaHaJy TOCTPOHAINpPABJICHOI aHTEHH 3aXUCTy rosioBHoro mnemoctka (3ITI),
abo BceHampapleHOl aHTeHM 3axucty OiuHux mnemroctkiB (3BII), ska
"HakpuBae" 0okoBi nemoctku [IH ocHoBHOT anTeHH (OA).

HopmoBani o MakCUManbsHOMY 3HaYEHHIO KOe(illieHTa ITiICHIIeHHS
OCHOBHOI aHTeHHM miarpamu HampasieHocti JIH OA, anmren 3ITI i 3BII,
3aJIeKHO BiJl KyTOBOI KOOpAMHATH [3 y IEKapTOBi CHUCTEMi KOOpAMHAT,
MAaloTh BUTJISA, IPEACTaBICHUN Ha puc. 3.3.
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P2 6 0 612 Bupm
Pucynok 3.3 — HopmoBaHi giarpaMu HanpaBJIeHOCTI aHTEH

[pu ckanyBanni OA mxepeno AL moxe «3MiCTUTHCS» 3 HAIPAMY
BIl i BmmuBatn Ha PJIC B mampsmi I'TI OA. Slkmio mpu IbOMYy [0
KOMIIEHCAlIHHOIO KaHaly 3alUIIA€TbCi IIAKIIOYEHOIO BCEHAIIPaBICHA
aHTeHa, TO MOAyJhs BaroBoro koedimieata AKII 3pocrtae i mrym-daxTop
mpuiiMada ICTOTHO 30UTBIIyeThCS (32 paxyHOK BIACHHX IIYMiB
KOMITEHCAliHOTO KaHally), Mo noripirye BusiBieHHs nijeid. Tomy B PJIC
35/16 npu KO>KHOMY 30HJIyBaHHI B KiHIII PO3TOPTKH JalbHOCTI IO BXOAY
KOMIIEHCAIHHOTO  KaHaly Ha  KOPOTKMH  4Yac  HiAKIIOYAEThCS
BceHanpasnena anTeHa 3BI1. [Ipu npoMy HUISIXOM MOPIBHSIHHS aMIUTITYA,
MPUIHHATOT OCHOBHHUM 1 JI0aTKOBUM KaHaJaM{ IEPEIIKOIU, BU3HAYAEThCS
ne 3Haxoautbes xepeno ALUIL: y mampsmi [Tl an BIT JIHA [3]. Takum
gyiuHOM (hopMyeTbesi curHaN (YTp), M0 HAIXOAWTh HA YHPABISIOYHNA BXiZ
komytaropa (KOM). Ilpudomy, AKmio mepemkoja BIUIMBAE 3 HANPAMY
Oiunux menroctkiB OA, TO 0 BXOAY JOJaTKOBOTO KaHATy 3aJIMIIAETHCS
migkmodeHoro antena 3BII, iHakmie — OpPTOTOHANBHUM MO MOJSpPHU3ALii
kanain OA [4].

EdexruBnicts pobotn cuctemu 3axucry PJIC Big ALl
BHMIPIOETHCS KOE(IIIIEHTOM OCITa0JNICHHS MEPEIIKOIN, SKHH BU3HAYAETHCS
. - . 2 . .2
BIJIHOIIGHHSM [IMCTIEpCiii TepemKoay Ha BXOAl O, 1 BuUXOOI Oy

ABTOKOMIIEHCATOPA, 1 SIKMH 3aJIeKUTh Bill KoeilieHTa B3a€EMHOI KOPEJIALii,
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a TaKOX BiJl IHTEHCHBHOCTI TIepeITKOAN B KaHamax npuitomy. KoedimienT
B3a€EMHOI KOpEJAIii 3aBagWl CHUTHAIIB BH3HAYAETHCA 1ACHTHYHICTIO
aMIUTITYIHO—4aCTOTHUX 1 ()a30-4aCTOTHBIX XapaKTepUCTUK KaHaJiB
puiiomy.

Y PJIC 35]16 peanizoBanuii koedimient ocnadienus Ko~ 25 nb, mo
JIO3BOJIsIE 30UTBIIUTH MakcuMalibHy AanbHIicTh aii PJIC R B ymoBax nii
neperkoa Ouibi Hixk B 4 pazu. OcTaHHE MOKHA HiATBEPAUTH HACTYITHUMHU
MIpKyBaHHSAMHU 1 pO3paxyHKamH. BiImoBiZHO A0 OCHOBHOTO piBHSHHS
pamiomokartii (3.1), manericTs aii PJIC R Bu3HavaeThCs

P,G, Vo

R =4 .
(47[)3 q nokaOAanKm Ln

Y 3HaMEHHUKY BHpa3y 3allMcaHa TOpPOroBa UyTIUBICTH NMpHMada
Prpvin= kTOAFHme, sKa BU3HAYAE€THCSA HOro IIyMOBHMH BJIACTHBOCTSIMH,

T0OTO piBHeM BiacHuX mrymiB. [lpu aii AIUII gyTnuBicTs IpUAMAIBEHOTO
MPUCTPOIO 7O 3O0BHIMIHIX CHUTHATIB TOTIPIIYETHCS 1 BHU3HAYAETHCA
BiTHOIIEHHSIM 3aBaja/BiacHuii mym (3/B. m) (amB. dopmymu (3.15) Ta
(3.16). Ilpu upoMy HanbHICTH Aii pajapa 3MEHIIYETHCS MPOMOPIIIHO

4 % _— AKII 3meHmIye MOTYXHICTh TMEPEImIKOAW Ha BEIHMYWHY, SKa

BH3HAUYaEThCs KoedilieHToM ocnabneHHs. ToMy MakcUMallbHa JalbHICTh
nii B ymoBax mii ALUIl mpu Brmowenit cucrtemi npunymenas Al

' 4
36inbmyetsest B 4/ K . pas.

Y PJIC 35/16 xoeoimient ocnabnenHs nopiBaioe K,.= 26 nb (400
pa3ziB). ToMy 30UIbLICHHS NAIBHOCTI Ail CKiIajgae (IUB. 30HY BHSBICHHS

PJIC, naeneny na puc.3.4) 4/K . =/400 = 4 pasu.

TakuM YMHOM MOXHA TIPOBECTH OIIHKY €(PEeKTHBHOCTI ITiICHCTEMHU
3axucty Big ALLII Ha erari po3poOKH eCKi3ZHO-TEXHIYHOTO MPOEKTY.
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Pucynoxk 3.4 — 3ona Bussnenns PJIC tuny 35716 (xpuBa 1 — cucrema
3aXHCTY BiJl aKTUBHHUX LIYMOBHX II€PEUIKO] BUMKHEHA, KpUBa 2 —
BKJTFOUCHA)

3.4.2 3axuct PJIC Bix iMmyJIbCHUX NepemKos

koo AIIIT MaroTh MacKylouunid XapakTep 1 3aTpymHSIOTHh
BUSIBJICHHS CHUTHAJIB BiJ pajiojOKaliiHUX WIJICH, TO IMIIYJIbCHI
MEPEIIKOIU MalTh iMiTyrOUnit (winenotiOHMiA) XapakTep,
MIEPEeBaHTaXYIOTh BTOPHHHY 00poOky PJIC, 3aBaxaroTh mporeaypi
3aB'sI3KHU Tpac.

MoxnuBuM BapiantoM 3axucty PJIC Bix iMOyJbCHHUX NEpEIIKO
(IIT) e Bukopucranus Bimomoi cxemu IIOB, sxa momana Ha pwuc.3.5, i
MICTUTh TOCJIIOBHO CIOJy4YeHi IMUPOKOcMyroBuii mifcwmoBau (LIICIT),
oomexysad (OBM) Ta By3pkocmyroBwuii miacuittoBad (BCIT).
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_ S| men >| OBM BCII >

Pucynox 3.5 — Ctpykrypna cxema [1IOB

CxemMa eQeKTHBHO MpamIoe TMpH [ii IMIyJbCHUX MEPEeIKO,
TPHUBAIICTh SKUX T, [IOMITHO MEHIIE TPUBAIOCTI KOPHUCHHUX CHUTHANIB Ty,
TOOTO

Ty << T (3.16)

CytHicTh po0OTH moisirae B HacTynmHoMy. IloTyxHi iMITymbcHI
MIEPENIKOAN MaJIol TPUBAIOCTI (MAlOTh IIUPOKHUN CHEKTP) ITiACHIIOIOTHCS
0e3 cnoTBopeHb mmMpokocmyrosuM miacumoBadem LICII, sxopcTko
oOMexytoThesi B oOmexyBaui OBM i QinbTpyloTbcs BY3bKOCMYTOBHM
nigcumosadem BCII. Cmyra npomnyckanns BCII moromkena 3i cieKTpoM
kopucHoro curHany. Tomy BCII mnpurniuye cnekTpajibHi CKJIaJOBi
IMITYITBCHOI TIEPEeIIKOM, SIKi HEe CIBMAJNAIOTh 3i CIIEKTPOM KOPHUCHOTO
curHany. [lpu mpoMmy BCi CHEKTpasbHI CKJIaJOBI KOPHCHOTO CHUTHAILY
MiJICHITIOIOTECS. 32  PaxyHOK I[bOTO  BiJHONICHHS CHTHAJ/IMITyJIbCHA
mepemkona  ictotHo  3poctae.  [IpuOnm3HO  epeKTHUBHICTH  TaKOro
TEXHIYHOIO  PINICHHS MOXHA  OIIIHUTH  CIIBBIAHOIICHHSM  CMYT
HIMPOKOCMYTOBOTO 1 BY3bKOCMYTOBOTO (iibTpiB. OCHOBHUM HEIOJIKOM
cxemu LIOB € npuaymeHHs c1aOKOro CHrHaly CHJIBHHUM B OOMExyBadi
OBM. 3o0kpemMa, SKIIO Ha PO3TOPTLi JAIBHOCTI OKpiM IMITyJIECHOT
MEPEIIKOAN ICHY€E IMOTY>KHA MACHBHA IEPEIIKOa, TO BUSBICHHS CIa0KOTO
cUrHaigy Ha ()OHI OCTaHHBOI BHSIBIISIETHCS HEMOXJIMBUM. B 3B's3Ky 3 mum
Take TexHiuHe pimenHsa, Hanpukian, B PJIC 35/16 BUKOpHCTOBYETHCS SIK
T PEKIM.

Inmum Bapiantom 3axucty PJIC Bij iMIyJIbCHHUX MEPEIIKO, IO
OifoTh 1Mo OokoBuM memoctkam JIHA, €, Tak 3Bana, cxema IIBB
(mpuaymenHs O0iuHMX BimmsepkaneHs). Cxema I1bB BukopucToByeThCs SK
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y BiTum3HAHUX, Tak 1 B 3akopaoHHmx PJIC. Crpykrypra cxema I[IbB
HaBeJeHa Ha pHUC.6 1 MICTHUTH TOCTPOHANpaBICHY OCHOBHY aHTeHy Al i
BCCHANPABJICHY JIOTIOMIXHY aHTeHYy A2, OCHOBHHIA 1 JIOJATKOBUI KaHAaJM
npuitoMy, ABa JorapuPMIYHEX MiACHIIOBada MpoMikHoi gactoTu I1ITY, 2
amroriTynaux nerekropa AJl, 2 AIIII, 2 BussmoBada B, moginpamk 10/,
noporosuii npuctpiit 111, cxemy I, a Takox npuctpiit 6nankysanus I15. 3
BpaxyBaHHSAM BOYJOBAaHOTO B CTPYKTYpPHY CXE€My aBTOKOMIIEHCATOPa
nieperkox AKII Take pimreHHS IO3BOJISE OMHOYACHO 3a0€3MEUYHUTH 3aXHCT
PJIC sx Bim mIymMoBHX, TaK 1 BiJl IMITYyJIbCHHUX TEPENIKOM, IO TifOTH IO
Oiunmx nemoctkax JJHA PJIC.

OCHOBHU KaHaJ rnpuiiomy

Al
}7 AIl —>{ PO3P —>{UYAPII—> MIIII 3M; “’9 AKII b —>
1\ /[\ /]\ Ha
Bin mepe. BiJ CHHXP. BiJ reTep. T101
> YAPII—> MIIIIT 3My 114
A2

JI0IATKOBUIT KaHa Npuiiomy Tor
= .
Tyl Al | ALIT T B 1
>

o || 3

e
Jor-| 1 ALLH[ B 2

T

Pucynoxk 3.6 — CtpykrypHa cxema cuctemu 3axucty PJIC Big akTHBHUX
IMITYJTBCHUIX 1 IITyMOBUX TTEPEITKO/T

Hopw™mogani giarpamu HampaBieHOCTi aHTeH Al 1 A2 MarOTh BUTIIS],
noganuii Ha puc. 3.7. CTpikamMu IOKa3aHi HampsMH [ii iMITyJIbCHOT
nepemkoau II1 i curnamy S.

HeoOximHot0 yMOBOI0O e(heKTUBHOI POOOTH CXEMHU € «HAKPUTTSD)
Jiarpamoro CrpsiMOBaHOCTI A2 OiYHMX MENIOCTKIB OCHOBHOI aHTeHH Al.
3actocyBanHs norapupMigaux [IITY oO6yMoBiIcHE BEIMKUM Jiala30HOM
BxXimauxX curHaniB. Hampukman, B PJIC 35/16 auHamiuamii miama3zoH
BXifHOTO curHainy Jsorapupmiunoro YIIY mnepeBumye 60 nb npum
JUHAMIYHOMY Jiama3oHi BuxigHoro curHany 20 b (o 103Bossie
BUKOpUCTOBYBaTH 4-x po3psani ALIT).
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Ille omHiet0o yMOBOIO €(EKTHBHOI POOOTH CXEMH € PIBHICTh
KoeiIieHTiB MiACHICHHS OCHOBHOIO i OJTATKOBOT'O KaHAJIB PUHOMY.

-12 - 0
Pucynok 3.7 — HopmoBaHi giarpamu cupsiMoBaHocTi anteH Al i A2

Anroput™m pobotu cxemu [IBB monsrae B macrynmHomy. Sxmo 111
BIUIMBAa€E 10 OokoBuM mentoctkam OA, To ii aMIUITyZa B J0JaTKOBOMY
KaHaJli IpuiioMy € TiepeBakarouoro (auB. puc. 7). [IpuiinsaTa antenamu Al
i A2 III mincumoersess 8 ML, nmepeTrBoproeTbest B 3MinryBadax 3M Ha
MPOMIXKHY 4acToTy, HiacumnoeTbes norapudmivaumu 1Y 1 getextyeTbes
ammutitynaumu netektopamu AJl. B ALl curHamm mepeTBOpIOIOTHCS B
uugpoBy popmy i HagxoaaTh Ha BusiBioBadi B. Sxmo II1 nie va PJIC, To
BOHAa BHUSBISEThCA SK B OCHOBHOMY, Tak 1 B JOAAaTKOBOMY KaHajlaX
npuitomy. Ilpu npomy 3 BuxoniB BusBmoBadiB B ma Bxomm 1 1 2 cxemu |
HaJXOJATh CHUTHAJIM 3 piBHAMHU JioriyHOi 1. BpaxoByroum Tte, mo JAH
AHTCHU JIOJIATKOBOI'O KaHany A2 «HaKpUBae» OIUHI METHOCTKA OCHOBHOL
aHTEeHH, MOKHa BBaxkaTd, 1o amiutityna I B gomaTkoBomy KaHali €
nepeBaxatouoro. [Ipu mpomy BigHomenHs Uy /Uy, >1 1 Ha Buxoni
noporoBoro npuctporo III1 takox (opmyerbes piBeHb Joriunoi 1, skuit
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HagxomuTh Ha 3—# BXim cxemu I. SIkmo Ha BCi TpW BXomu cxemu |
MTOCTYTAIOTh PiBHI JIoTidHOI 1, To Ha BUXoAi cxemu | Takox popmyerbes
piBeHb JOTiYHOI 1, SKWH HAaAXOOUTh HA YNPABISIOUMN BXiJ] CXEMH
mpuctpoto OmankyBanas IIb. Ilpm wnpomy III, mo HaaxomuTh Ha
CUTHAIBHMK BXiA npucTtpoto OnankyBanHs [Ib Onankyerbcs, 1 He
HAJXOAWTh Ha TMojanblly OOpoOKy B TPHUCTPiH MEpBUHHOI 00pOOKH
iHpopmanii IT1OI.

VY pasi, Koiu 30HIYHOUNUH CUTHAT BiOMBAETHCS BiJl padioioKaiiHOl
IiJTi, TO BiH MPUHAMAETHCS TOJIOBHUM TIETIOCTKOM JiarpamMH CIPSIMOBAHOCTI
ocHoBHOI aHTeHH Al (muB. puc. 7 asumyTaiabHuil HampsMm o=0). Skmo
aMIDTITY1a BiIOUTOTO BiJ ITUTI CHTHAITY JOCTATHS, TO BiH BHSIBISIETBCS SIK B
OCHOBHOMY, TaK i B JI0IaTKOBOMY KaHalax nmpuiiomy. [Ipu oMy Ha BXOIU
112 cxemu | HagxonaTs curHaiu 3 piBHeMm Joriunoi 1. [Ipote, Ha BXinm 3
cxemMu | B UpOMYy BHUNAJKy HagXOIUTh piBeHb JOTIYHOTO (), OCKUIBKH
BiHOIICHHS amrutiTya curHamiB B kaHamax Uy /Uy <1. Tlpu 1pomy
ONaHKyBaHHS KOPHCHOI'O CHUTHAJIy HE BiIOyBaeThCs i BiH HAAXOOUTh Ha
MTOAAITBITY 0OPOOKY.

BoueBunp, mo cTpykTypHa cxema miacucreMu 3axucty PJIC sk Big
AL, tak 1 Bixm III moxe maTw 1 iHHOIy KOH(QITYpamil0 3aJeXHO BiJ
BHOpaHUX alTOPUTMIB poOOTH, a TAKOX Bij eeMeHTHOI 06a3H, 1o iCHye Ha
erari npoektysanHs PJIC.

3.4.3 llepBuaHa 06podka indopmamuii (ITOT)

OcuoBauMmu 3aBaanusamu 1101 e:

a) BUAUICHHS KOPHUCHWUX CHTHATIB Ha TN MOTYXHUX TEPEIIKO,
TIepEBIA3EPKATICHIX BiJl MICIIEBUX MPEAMETIB, TiAPOMETEOPIB, AUIOIHLHUX
nepenkos (3aranom, nacuBaux nepetuxos (I1IT);

0) crabinizauist piBHS XMOHUX TPHUBOT MPH NPUHHATHIA BipOTiAHOCTI
MIPaBWJILHOTO BUSIBIICHHS,

B) BUMIp JaJbHOCTi, KyTOBHX KOOpAMHAT (a3MMyTa, KyTa Micls abo
BHCOTH), PaIiaibHOI CKJIaJ0BOI IBUIKOCTI IIiJTi.
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Jlo OCHOBHHX BIIMIHHOCTEH KOPHCHHX CHTHAIIB 1 MAacCKyIOUHX
MMACHBHUX MEPEIIKOJI, AKi MOXXYTh OYTH BHKOPHCTaHI MPH NPOEKTYBaHHI
PJIC, MOkHa BiHECTH:

® PO3MOIJICHNI  XapakTep BigOWBadiB, IO  3aBakaroTh, 1
30CepEeKEHNN XapakTep OUIBIIOCTI paioyioKamiiaux miteid. Hampukian,
mitak (po3mip ~ 30 M) i xmapa (mpoTsokHICTs ~ 30 KM.); miTak i Xmapa
JUTIONBHUX BiJUI3epKaJieHb 1 Tak jgani. BoueBuab, 1m0, 301LIBIIHUBIIN
pO3IiIbHY 3[aTHICTh O JAMBHOCTI 1 1O KyTOBHM KOOpIUHaTaM (
3MEHINUBIIKA IIUPUHY JliarpaMd  CHOPSIMOBAaHOCTI aHTEHH), MOXKHA
30inbmmTy BinHowmenHs c/I1I1 B kanani npuiiomy PJIC;

® BIIMIHHOCTI B MOJspu3amii BimOMTUX cHUTHaNiB. Tak, HaNpHUKIA,
SKIIO B pafapi BUKOPUCTOBYETHCS KpPyroBa MOJSIPU3aIlisl 30HIYIOUYHX
curgaiis (3C), To mpH iX Biam3epKaleHHI Bil TiApPOMETEOPIB MOJAPHU3AIlis
CUTHAJIIB 3MIHIOETbCS Ha TPOTHICKHY 32 paxyHOK 3MIiHH HamlpsIMmy
TIOIMPEHHST XBWII TIPH BiI3epKajeHH] BiJ ApiOHUX Kparels, M0 MaloTh
dhopmy Kyumi. SKmo monsipu3aris crae OPTOrOHAIBHOIO, TO MMPUPOIHEO, IO
CUTHAIM, BiJJ3epKalieHi TiIpoMeTeopaMu, He TNPHUMAIOThCS AHTEHHOIO
PJIC. Ilpu 11boMy cHUTHAIH, BIIOUTI BiJl HECCUMETPUYHUX IiJIeH (HAPUKIIA,
BiJl JTaKiB) MarOTh MOJSAPH3AII0 OJNM3BKY 110 MOJSApU3allii 30HIYHOUYOTrO
CUTHAY 1 IPUHAMAIOThCS aHTeHHOIO. [Ipu Jomax BETUKOl IHTEHCHBHOCTI,
dbopmMa  kpamenb  BiAXWIAETBCS  Big  Kymsactoi 1 eeKTHBHICTH
MOJISIPU3AIliiHOI ceneKIii noripuryersest. Ta ckianae 10... 15 ab [5]. Icunye
MPUHITMIIOBA ~ MOXJIMBICTH ~ ICTOTHOTO  IMIIBWINEHHA  €(EKTHBHOCTI
ToJsIpr3ariiitHol cenekii curHamis 70 25 ... 30 A0 mUIIXoM BUKOPHUCTAHHS
aIalTHBHUX MOJSIpU3AIiifHUX QinbTpiB [6];

® BiIMIHHOCTI B TIBHUAKOCTI TEPEMIIEHHS pPamioioKaIliiHol mut i
BiAOMBaYiB, 10 3aBa)karOTh. JliliCHO, Ha3eMHI BiAOWBadYi, 110 3aBa’KalOTh,
MaroTh MBHIKiCTh BitHocHO PJIC piBHY Hymro. [iipomMereopn MaloTh Maty
HIBHIKICTh PYXY, $Ka BH3HAUAE€ThCS IIBUIAKICTIO BITPY, BIiJIHOCHO
LIBUJKOCTI pagionokamidHux minei. HIBuakicTe pyxy pamionokamiiHUX
uined (mirak, pakera, cHapsn) € Habararo Oinbiior. Tomy B mpakTHLi
pamionokamii JUIS  CeNeKIii KOPWUCHOIO CHTHAly Ha TJi IacHBHOI
MIEPeNIKOAM HaiJacTillle BHKOPHCTOBYIOTh MIBHIKICHY ceiekiito. I[lpu
IbOMY BITHOIIEHHS CHTHAJ/TIacWBHA Tepemkona Ha Buxomi [1OI moxe
Oytu 30inmemene Ha 50 ... 60 nb.
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Ilpu mpoekTyBaHHI MOXKHAa BHKOPHCTOBYBAaTH BCi MOJKIIHBI
BIIMIHHOCTI MK KopucHIMH curHasiamu i [111 Ta 3HaxX0oauTH KOMIIPOMIiCHI
pimeHHs UIst X moeaHaHHS. [IpoTe, OCHOBHUM METOJIOM € CeJCKIis 3a
mBuAKicTio. Cenekiilo 3a MBUAKICTIO YacTille HA3WBaIOTh CEJEKII€0
pyxomux uineit (CPLI).

VY ocHoBi po6otu CPL] nexwurs edpext Jommiepa, sKkuii MPUBOIUTH
10 nedopmalii CTpyKTYpHU CIIEKTpa CUTHAILY NPHU BiIA3epKaleHHI Horo Bix
pyxomoi mimi. [Ipuyomy nedopmaris curHany BinOyBaeTbesi THM Oinblie,
quM O1TbIa MIBUAKICTE 1T (200 meperntkoan). 3B'SI30K Mixk AehopMalriero
CIEKTPY 1 pamiabHOI CKJIQMOBOK MIBUAKOCTI V.,  BH3HAYAETHCS

r
JOTITIIEPIBCHKUM 3PYIISHHIM YacTOTH
E 2V,
DI Y '
Ha mommurepiBChKiii OCi YacTOT CIEKTPH MICIIEBOTO TIPEIMETY,
rigpoMeTeopa i ITijIi MaroTh BUTIISA, IKM HaBeIeHO Ha puc. 3.8.

A

(3.17)

\ Panicnokauiisa
. . ink

Micuesi MNopomeTeopy  Baratomogoei NN Y
.\Inpe‘umem AN ) s,

] M M r :

I\ .Il || _,’; ‘-“-- A .."'II { \u

\ \ N,
i Y - - / N

0 Vr eeTpa Vil V2 Vru Fovi

peTpa
Pucynok 3.8 — Cektpu curHaiis, BiTOMTUX BiJ MiCIIEBOTO IIpeIMETa,
rizpoMereopa, MacUBHOI MEPENIKOH 1 paioNoKamiiHOT miJTi

3 Teopil pamiocucTeM BiZIOMO, IO ONTUMAIBHWUN (ITBTp AIs
BH[IUJICHHST KOPHCHOTO CHUTHAlly Ha TN HeOUToi mMepemkoan, y CKIaii
imnynecHOi PJIC sBnse coGoro mochmigoBHE 3'€MHAaHHS Tpe0iHYacTOro
¢insrpa npuaymenss ['®II i rpebingacroro ¢inprpa HakonmueHHs ['OH.
Im nepenysae (inbTp, MOroaKeHMA 3 OAMHOYHIM IMITYIECOM.
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I'pedinyacTi ¢iabTpu npugymieHHs

['®II mpencTaBIseThCA PEKEKTOPHUM (DITETPOM, KUK HPHUTHITYE
CHEKTpalIbHI CKJIAJ0BI MepemKkoan. Sk rpebiHYacTiii GuUIbTp MPUITYIICHHS
3a3BUYall BUKOPHUCTOBYIOTh CXEMH depe3nepiogHoro BigniManus (UIIB).

Cxema OJIHOKPAaTHOTO Yepe3NepioHOr0 BiJHIMAHHS HABEJCHA Ha
puc. 3.9 i 3a0e3neuye BigHIMAaHHS 3aTPUMAHOTO Ha MEPioj MOBTOpeHHs T
y niHii 3arpuMku JI3 (cABUroBOMY pericTpi) CHTHaiB BiJ CHTHAIIB
MOTOYHOT'O MEPiOAY MOBTOPEHHS.

Pucynok 3.9 — Cxema ogaokpataoro YIIB

AMIUTITYyAHO—4YAcTOTHa  xapaktepuctuka cxemu YIIB  wmae
MEePIOANIHUI XapaKTep i OMUCY€EThCS HACTYITHUM BUpa3oM [7]:

K(f) = 2sin T,

. (3.18)

3 AUX BUXOIUTH, IO CUTHAJH, BiIOWUTI BiJl HEPYXOMHX IIPEIMETIB,
(f=F;=0) moTpamisitoTs B cMyry pexeKuii i icToTHO npurHidyroTthes. [Ipore
HaBiTh NpPU HEBEJMKUX BIAMIHHUX BiX HyJns 3HaueHHsAX Fp sKicTe
MPUIYLIEHHS IEPELIKO MOTiPUIyEThCS.

Tomy HE0OXiIHOIO YMOBOIO €(pEeKTMBHOTO MPHUIYLICHHS (PEXKEKIIii)
MacuBHOI Tepemkoan € HacTporoBanHs Hyns YIIB Ha pommiepiBcbKy
4acTOTY MEPEIKOIH.

OcHoBHM HepnonikoMm cxeM UIIB € mama mmpuHa CMYTH peXeKIii
(HaBiTh Ipu BUKOpHCTaHHI Oaratokpataux cxeMm UYIIB), mo He no3Bose
epextuBHO npuaymyBatu IIII 3 mmpokum crexktpom. llle omaum 3
HepomikiB UIIB € oOMexxeHa MOXKIIMBICTh PETYIIOBAHHS CMYTH PEXKEKIIil.
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Ie 6e3mocepenupo BusHadaeThess AUX (nuB. popmyiy (3.18). bimsmr Toro,
SKOW Taka MOXJIHBICTH 1 Oylla, TO B I[bOMY BHUIAIKy MpPU PO3IIUPEHHI
MOJIOCH PEXKEKIi 1ICTOTHO 3pocnu O BTpaTH i3-3a OIHOYACHOTO
MPUIYIICHHS KOPUCHUX CHTHANIB.

I'pebinyacti pinbTpu HAKONUYEHHS

Hlnaxom ycknagHeHHs: [10] epexTHBHICTH BHIUIEHHS KOPHCHOTO
CUTHAJy Ha T MaCHBHHUX IMEPEMIKOA PI3HUX BHUIIB (AKTHBHHUX IIyMOBHX,
IMIyJIbCHUX), @ TakoX Ha TJI BJIACHUX LIyMiB MoO)ke OYyTH iCTOTHO
mokparnera. Taka oOpoOka Moxke OyTH peami3oBaHa 3aCTOCYBAHHIM
muckpetHoro mieperBopeHHs Dyp'e (AIID), nmpm sSKOMYy BHUKOHYETHCS
MDKIepiofiHE KOTE€pPeHTHE HAKONWYEHHA CHTHANIB 1 IX CHEKTpaJbHHMA
aHaJi3.

Huckperne neperBopeHHs Dyp’e BUKOHYETbCS HAJ CUTHAJIaMU B
uudposii  ¢opmi. [Ipm nHpOMy anropuT™M TaKOTO IEPETBOPEHHS Mae
HACTYITHUH BUTTISA:

) NL L Tk
G(n):kgoKkS(k)e N (3.19)

ze G(n) — CIIEKTP CUTHally Ha Buxoai npuctpoto AI1D;

N — HOMEp CIeKTpaibHOI CKiamoBoi (Homep (azoBoro ¢impTpa), n=0,

.., N-1;

K — HOMep BimTiKy 4acoBOi BHOIPKM Ma4yKH IMITyJIbCiB, OTPUMaHHX B
Ppi3HUX MepioAax 30HAyBaHHS OJHOTO i TOTO X AUCKpETa JalbHOCTI;

N — KiIBKICTh YaCOBUX BIJJTIKIB B TAYIll IMITYJILCIB;

Kk — kxoedimieHT BaroBoro BikHa, sike 3a0e3rnedye HeoOXiTHUI PiBeHb
OOKOBHX MENMOCTKIB (inbTpa [8, 9];

S(k) — KOMIUIEKCHA aMIUIITyJa 4YacOBUX BIJUIIKIB Pi3HHX MeEpioJiB

30H/1yBaHHSI.

Tperiit ciiBMmHOXKHUK BHpa3y (3.19) peanizye "cBiit" ¢azoBuii 3cyB
UL  KOKHOI ~ CITeKTpaibHil ckimamoBoi (dazoBoro ¢dimerpa). Tak,
HaNPUKIAJ, SKIIO pealli3yeThcsi 8-MHU KpankoBe neperBopeHHst Dyp’e, To
JUCKpET 3MiHM (a30BOro 3CyBY ckianae 2n/8=45 rpaayciB. Takum 4HMHOM,
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aMILTITYIHO-4aCTOTHA XapaKkTepucTrka (abo 3 BpaxyBaHHsM BHpasy (3.17)
aMIDTITY THO-IIBHIKiCHA XapaKTEPUCTHKA) BOCHMHKAHAIBHOTO
JOTITUIEPIBCHKOTO (DibTpa Mae HACTYITHUI BUTIIS:

wag, M1 2 3
Foediriesr
nepegas

Hormepiscpxa
wacrora Fain)

Pucynoxk 3.10 — AYUX 8-Mu kaHaIbHOTO JONILIEPIBCHKOTO (QinbTpa

1,2,3, ..., 8 — AUX ¢inbTpiB 3 Hynb0BUM, 45-TpagycHum, 90—rpagycHuM,
..., 315-TpagycHuM (ha30BUM 3CyBOM

Ha puc. 3.10 nHaBenena AUX OararokaHaJIbHOTO JOMILIEPIBCHKOTO
¢inpTpa Oe3 BpaxyBaHHS OIYHHX METIOCTKIB KOXKHOTO (PLIBTPOBOTO KaHAIY.

3a amroputmoMm (3.19) BHKOHYEThCS KOB3aloya I10 JUCKpPETaM
JAJILHOCTI MiXMepiogHa o0poOka curHaiiB. YacToTHa Mayka CUTHAIIB
pi3HUX TIepiofiB Uil Takoi 00poOku (opmyerbes B OydepHOMY
3amam’stoBytouomy mnpuctpoi IID. Ilepiox moBTOpEeHHS IMIYNBCIB Y
MeXXax TayKy 3aJHMIIA€ThCSl HE3MIHHUM, IO 3a0e3nedye MOXIHUBICTH X
KOorepeHTHO1 00poOku. Taka mixmepiogHa oOpoOka NMPUHHATHX CUTHATIB
peanizyeThest, Hanpukiaa, B aepoapomHiid PJIC ASR-9 amepukaHchbkoro
BupoOHHUNTBA [10], 60 B PJIC 35/16 BiT4M3HAHOTO BUPOOHHIITBA.

3 puc. 3.10 Oe3mocepeHbO BHAHO, 110 MPU HAIXOMKEHHI HA BXi[
ITOI curnani 3 HynsoBUM (hazoBuM 3cyBoM (F;=0 — BimazepkanenHs Bif
MICIIEBUX TIPEIMETIB), CUTHAJIH, OTPUMaHi B PI3HUX MEPiogax MOBTOPEHHS
30HAYIOYUX IMITYJIBCiB, KOTEPEHTHO HAKOMHUIYIOThCS B (pimbTpi Nel. Tomy
el ¢inbTp orpuMaB Ha3By HynboBoro (n=0, muB. Qopmymy (3.19).
OueBuHO, MO npu HaaxomkeHHi Ha Bxix 101 curnanis 3 45° dazoBum
3CYBOM, KOT€PEHTHE HAKONWYCHHS 3a0e3nedyerbes (imbTpom Ne2 (muB.
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puc. 3.10) i T.a. Takum guHOM, TIpH TUCKpETHOMY TiepeTBopeHHI Dyp’e, B
3aJIeKHOCTI B JIOMIUIEPIBCBKOT YacTOTH (MiXIEepiogHOro (a3oBoro
3CYBY), CUTHAJIH BiIA3epKaieHi Bif 00’€KTiB, SIKi PyXalOThCS 3 PI3HUMU
paziaTbHUMH CKJIAIOBUMH IIBUAKOCTI, HAKOMMIYIOTHCS B Pi3HUX (Pa30BUX
¢inpTpax. lle Hamae MOXIIMBICTH TPOBOAWUTH PO3IIIEHHS CHTHANIB,
BiJII3epKaJICHUX BiJl PaIiOJIOKAIIMHUX IIUJICH Ta BiJ| 3aBa)Kar0uuXx 00’ €KTIiB
(TTacUBHUX 3aBay).

HasBricTs cnekTpambHOro anamizy B IOl ogHOYacHO 3 cenekiiero
KopucHUX curHamiB Ha ¢oni IIII mo3BoNMsAE BH3HAYUTH YETBEPTY
KOOpJIMHATY 1IIiJli, TOOTO pa3oM 3 BUMIpPOM AalbHOCTI, a3UMyTa, BUCOTH,
MOXE BHU3HAYATHCS IMBUAKICTE M. TakuM YWHOM pajmapd, B SKHX
peanizoBaHUN CIEKTpaIbHUIM aHalli3 CHTHATIB, MAalTh MOXJIUBICThH
PO3pI3HATH JAEKiJbKa IiJIed, 10 3HaXOIAThCA B OJHOMY IMITYJIECHOMY
00'eMi 1 pyXaroTbcsl 3 pi3HUMH MIBUIAKOCTSIMH.

Bubip kinbkocti QisbTpoBUX KaHAJIB pH npoekTyBanHi PJIC

Bigomo, mo 9uM O6inbIie KiTbKiCTh HAKOMMIYBAHUX IMITYJILCIB, THM
OinpIlie BIJHOIIEHHA CHTHAJ/IIYM MOXe OyTH OTpHMaHe Ha BHUXOI
HakonuuyBaua. [IpoTe, eHepreTHYHUi BUrpalll IPU LBOMY JOCATAETHCS 32
paxyHok 3meHmeHHs upoayktuBHocti PJIC. JlificHo, 30iibImeHHS
KUTBKOCT1 IMITYJIBCIB 9aCTOTHOI MAYKH, BUKOPHUCTAHHSA BOOYJIIAIIi mIepiomy
MMOBTOPCHHS 30HYIOUMX IMIyJbCiB, 30UIbIIeHHS nanbHOCTI aii PJIC
OPUBOAUTH A0 3MEHIICHHS TEMIy OIVISIAy 30HM BHSBICHHSA, IIO
PIBHOCHIJIBHO 3HMKEHHIO IPOILYKTHBHOCTI.

Kpim Toro, unm Oinblie iMIyJIbCiB B Madvili, THM Oiiblie QiTbTpoBUX
KaHaJIiB 1 THUM BYX4Ya CMyra HpOIyCKaHHsS KOXHOro 3 Hux. IIpore,
3MEHIIeHHS CMYTH IPOITycKaHHA ()a30BUX (IIBTPIB paIliOHAIBHO O THUX
mip, MOKM MIMPUHA CIEKTPY KOPHCHOTO CHUTHAIY Ha JOMIUIEPIBCHKINA OCi
4acTOT HE TEPEeBHIUTH CMYyTy MponyckaHHs ¢inbrpa. IHakmie
e(eKTUBHICTh MIXKIIEPIOAHOTO KOTEPEHTHOTO HAKOMMYEHHS IMITYJIbCIB
3MEHIIY€ThCSL.

TakuM 4YMHOM, BHOIp KUIBKOCTI JOMIUIEPIBCBKUX (INBTPIB ISt
00pobku curHaniB B [1Ol Bu3HauaeTbcs ocHOBHMMH mHapamerpamu PJIC,
3aNIeKUTh Bij 1i MPU3HAYEHHS 1 BUMarae ONTUMIi3allii pU MPOEKTYBaHHI.
Sx mpukiam Takoi onTHMI3amii MOXXHa HaBECTM TEXHIYHI pilIeHHS,
BUKOPHCTaHI B ameprKaHChKiii cranmii ASR-9 [10], sika BUKOpHCTOBY€ETBCS
B CHCTEMIi yINpaBIiHHA NOBITPSHUM pyxoM, a Takox B PJIC 35116 (36/16 —
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EKCIIOPTHHH BapiaHT MOCTaYaHHs) YKpaiHChKOTO BUpOoOHHUITBA. Tak, B PJIC
ASR-9, 3ane)xHO BiJ TPHBAJIOCTI MEPiOLy MOBTOPEHHs (TP BOOYIISAILIIT)
BUKOpUCTOBYeThea 8, 9 a6o 10 monmnepiBcekux ¢inetpi. Y PJIC 35/16
(36/16) s  MDKIIEPIOMHOTO HAKONMYEHHS BUKOPHCTOBYETHCS, B
3aJIe)KHOCTI Bij Mepioy MOBTOPEHHS Ta TEMITY OTJISIAY 30HU BUSBJIICHHS, §-
MU, 12-tu1 Ta 16-TH KaHANBHUI JOMTUIEPIBCHKUN QITBTP.

Cradiiizanisa piBHA XUOHMX TPHBOT

OnHe 3 OCHOBHHX 3aBlaHb, L0 BHUPILIYIOTbCA B paliojioKawii, €
PO3IiJICHHS CHUTHAJIB, BiII3epKalleHUX Bif pi3HUX O0O0'€KTiB, Ha KJac
KOPDHUCHHMX CHTHANiB 1 Ha Kiac mepemkon. [IpupomHbO, IO CHTHAJM,
BiII3epKaJieH] BiJl pajioJIOKAI[ifHUX I[iJIeH, HAAXOAATh Ha TIOAAJBIILY
00poOKy, 1€ BHMIPIOIOTBCS KOOPAMHATH LiTeH, BU3HAYAETHCS TPAcCOBA
iHpopMarIis BiIHOCHO iX TepeMilleHHsS B 4aci i mpocrtopi. Ilepemxomn,
SIKIIO 1HIIE HE OOYMOBJICHE TEXHIYHUM 3aBJIaHHSIM Ha TMPOCKTYBAaHHS, 3
nojaneiioi oOpoOKK BHKIIOUAIOThCA. Lle m03BoJsie 3MEHIIMTH pPiBEHb
XUOHUX TPUBOT, OCKUTHKH BUKIIOUCHHS 3aBajl 3 ITOJAJIBINOI OOPOOKH Mae
WMOBIpHICHUN XapakKTep.

Icuye Oararo anroputmiB crabimizamii piBHI XUOHUX TPHUBOT.
PosrnsiHemMo  geski 3 HHMX, SKi BHKOPHUCTOBYIOTBCSI B CYYacHHX
BrucokokorepeHTHHX PJIC.

OjHi€I0 3 OCHOBHUX BiZIMIHHOCTEH B CTPYKTYpPi KOPUCHUX CUTHAIIB i
MACHBHUX MEPEIKOA € 30CEePePKEHUH XapaKTep CUTHANIB, BiIOMTHX Bix
aepoJMHAMIYHMX O0O0'€KTiB, M0 MiANATAOTH BHUSBJICHHIO, 1 OUIBII
PO3MOJIICHNI XapaKTep MAaCUBHUX IMEPEIIKOA. [HINOK BIIMIHHICTIO, siKa
e(eKTHUBHO BUKOPUCTOBYETHCS JJIsI PO3OUICHHS KOPUCHHMX CHTHAIIB 1
MACUBHUX TEPEIIKOJ, € CHEeKTpajbHI BiIMIiHHOCTi, OOYMOBIIEHI DPi3HOIO
paAiaTbHOIO CKIIAIOBOIO MIBUIKOCTI PyXy OO'€KTIB, SIKi 3HAXOASATHCA B 30HI
BusiBiieHus PJIC.

Buxigni curHanmu OaraTokaHaFHOTO JONIUIEPIBCHKOTO (inbTpa €
CIEKTPAJIbHUMHU  CKJIAJOBUMHM  KOPUCHMX CHTHAQJIB 1 IEPemKon,
po3ropHyTHX B "Haci. Tomy moganeiry o0poOKy iHdopMmariii y BHABIIOBadi
KOPUCHHX CHUTHAIIIB BUKOHYIOTb:

® IIITXOM aHai3y 3MiH B dYaci aMIUNTyA CHUTHAIIB KOXXHOTO
¢inpTpoBoro kaHamy mpuctpoto [IID. Ilpm wmpomy pearnizyeTbes
crabimizartis piBasa XxuOHUX TpuBor (CPXT) mo ammmiityni — CPXT-A;
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® IIIJISTXOM aHaJi3y CIEKTPATbHUAX XapaKTEPUCTHK BiIOUTHX CUTHAIIB
1 TIEPeIIKO/T 3 BUKOPUCTAHHSAM Pi3HUX METO/IB (DOpMYBaHHS 30HH PEXKEKIIil
cuctemu CPII, mo peanizye crabimizamiro piBHI XHOHUX TPHUBOT TIO
pamianpHii cknamoBiid mBuaKocTi V, — CPXT-V.

Cra6inizanis piBusa xuoHux tpusor no ammiiryai CPXT-A

VY peanpHux ymoBax pobotu PJIC BHSBIEHHS KOPHCHUX CUTHAIIIB
MOJKe BiIOyBaTHCS SIK B YMOBaX [Iii MaCUBHUX IEPELIKO, TAaK i B yMOBax ix
BIICYTHOCTi. Y TeEpIIOMYy BHIAIKy I1HTEHCHBHICTh HEPEIIKOX apriori
HEBiZloMa 1 TOMY 3aCTOCOBYIOTH Pi3HI aNTOpPUTMH 1 OINHKA I
BH3HAYEHHsI [TOPOTY BUSIBJICHHS CUTHAIY.

Sk mpaBmItO, MITBHICTG PO3MOAUTY aMIUTITY[ MAaCHBHOI MEpPEIIKOIN
anpOKCUMYIOTh HOPMAJIILHUM 3aKOHOM posmonity. [Ipu mpomMy moTodHa
OLIIHKA MOTYXXHOCTi (AMcrepcii) BUMarae BEJIMKUX arapaTypHUX BHTPAT.
Tomy micns $azoBoi ¢ineTpawnii B GaraTokaHaJIbHOMY JOIIUIEPiBCEKOMY
¢$inbTpi, KoM iHPOPMAaLis Ipo IOMILUIEPIBCHKI 3pylIeHHA YacToTu ((as3u)
CUTHAJIIB 1 MEpPEeIIKOA BUKOPHUCTaHa, B KO)KHOMY (iIBTPOBOMY KaHaMi Bix
KBaJpaTypHUX CKJIaJOBHUX NEPEXOAATH A0 Moxayis. Ilpu npoMy HIiBHICTH
PO3MOALTY aMILITYA MEPElIKOAN CTa€ PEJICEBCHKOI0, L0 Aa€ MOXIIUBICTD
OWIHWUTH AWcriepcito mepemkonu (i1 cepeaHbOKBanpaTHYHE 3HAYEHHS)
4Yepe3 OIiHKYy MaTremMatuuHoro cromiBands. B [11] posrisHyTo Tpm
MOJMJIMBI anroputMu (pOpMyBaHHS CIIJAKYHOUOTO MOPOry Jyis cTabimizariil
piBHS XMOHUX TPHUBOT MO aMIUTITYZl. BIM3BKUM 10 HHUX MO TEXHIYHIH
CYTHOCTI € anroputm crabimizanii XxuOHUX TpuBoOr, peamizoBanuii B PJIK
yOpaBIliHHS HOBITPAHUM pyxoM «JlHimpo». CTpyKTypHa cxeMa TakKoro
BusBmoBaya CPXT-A HaBeneHa Ha puc.3.11, Ha SKOMy BHKOpHICTaHa
OaratoBinBomHa 1udposa diHis 3aTpumku L[JI3, cumBomoMm X mo3HayeHi
MPHUCTPOi TiACyMOBYyBaHHS, cuMBoiaMi b3 Tta M3 mo3naudeHi mpuctpoi
BHOOpPY OIIBIIOTO Ta MEHIIOTO 3HAYEHHS, BIAMOBITHO, 2 CHMBOJIOM Ta
< > — IPUCTPOi IEPEMHOKEHHSI Ta MOPIBHAHH. 3aTpUMKa MK BiBOAaMHU
JI3 npubnu3HO JOPIBHIOE OJHOMY AMCKPETY PO3PI3HEHHS MO JaIbHOCTI.
Hnst hopmyBaHHS OLIHKK PiBHS HEPEIIKOAN B KOKHOMY KaHali MPUCTPOIO
JII® BUKOPUCTOBYETbCS METOJ «KOB3alo4oro BikHa». CyTb 00poOKu
MOJISITa€ B TOMY, IO PIilIEHHS NP0 BHUSBICHHS KOPHUCHOTO CHTHAIY
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MPUAMAETBCS JTUIE Yy TOMY BHUMAIKy, KOJW aMIUTITyAa CUTHAIY, IO
3HaXOAUTHCS B IICHTPATEHOMY ITHUCKpETi «BikHa» X 10, TOMITHO IMEpEBUIITYE
aMIUTITyIM JUCKPETIB «HAMIBBIKOH», IO 3HAXOIAThCS crpaBa X1....X8 i
3miBa X12...X19 Big anamizoBaHoro amckpera. 3a iHdopmariicio B
«HaMIBBIKHAX» OIHIOIOTH PiBEHb MEPEIIKOIN B OKOJI JUCKPETa, B SKOMY
BiOyBa€eThCs MEpeBipKa TiMOTE3W BiJHOCHO HAsBHOCTI abo BiJCYTHOCTI
curHainy. AOW YHUKHYTH BIUIMBY KOPUCHOTO CUTHAJIY Ha OI[IHKY
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Pucynok 3.11 — CtpyktypHa cxema BusasmoBadya CPXT-A

MEPEeIIKOAN «HAIIBBIKHA» (OPMYIOTH BiIaJCHUMH Bil LEHTPAILHOTO
IMCKpeTa Ha oAHy BHOIpKY. Lle MOSICHIOETBCS TWUM, IIO MPH HOTOMXKEHIN
¢dinpTpanii curHaNiB B TPHIMAaIbHOMY TPHUCTPOi BiIOMTHH iMITYJIbC
po3TATyeTbCs B yaci 1 3aiimae cymikHI guckpern. OIiHKa piBHSA
TIePEIIKOIA TTOMHOXKYEThCSI Ha TToporoBuii koedimient K1 1 HagxoauTs HA
BXiJl CXeMH TODIBHSHHA < >, Ha APYTHH BXiA SKOI HaIXOAWUTH BHOIpKa 3
LEHTPAIBHOTO JHMCKpeTa. SIKIO0 aMIuliTyJa aHadi30BaHOTrO JHMCKpeTa
MIEPEBUIIY€ 3BAXKCHUI PIBCHb MEPEIIKOAM, TO BiJIOYBAE€THCSA BUSBICHHS
CUTHaly 1 Ha BHXOJl CXEMH TMOPIBHSHHS (OpPMYyeThCS OiHApHUN CUTHAI
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pIBHS JIOTIYHOI OJWHWIN, TOOTO TMPUHAMAETHCS PIMICHHS MPO HASIBHICTH
KOPUCHOT'O CUTHAITY.

BoueBuap, 1o icHye MNPHUHIMIIOBA MOXIHMBICTh TNPH BUKOHAHHI
MPOIIENypH BHUSABIECHHS PO3MUINTH KOPHCHI CHUTHAM, BIiIOWTI BiX
MaJIOPO3MIPHHX Ta BETUKOPO3MIPHHUX OO0'€KTiB, MO € BAXJIMBUM MpHU
BUpIIICHHI 3aBJaHb YNpaBliHHSI MNOBITPIHUM pyxoMm. lle Moxe Oytu
peai3oBaHO WIISIXOM BHKOPHCTaHHS pPI3HUX IO BENWYMHI TMOPOTOBHX
koedimienTis K1.

Cra0iiizanisa piBH NOMHJIKOBHX TPHBOT
Mo aoniJiepiBcbkomy 3pymennio yacroru CPXT -V

Jo cyuacaux PJIC mnpen'sBisitoThCS JOCHTH BHUCOKI BHMOTH IO
LIMPUHU CMYTH PEXEKLii MacHBHUX 3aBajx 1 Mexax ii perymtoBanHsl. Lle
MOXe OyTH J[JOCATHYTO ILUIIXOM 3aCTOCYBaHHS Pi3HMX METOJIB
(hopMyBaHHS CMYTH PEXEKLii MpH BUKOPHCTaHHI HAOOPY AOMIIIEPiBCHKUX

(himpTpiB.

Binapunii MeTon (popMyBaHHS 30HH peKeKLil

Y ocHoBy 6iHapHOTO MeTOay (hOPMYBaHHS CMYTH PEXKEKIlii CHCTEMH
CPII noxnanenuii TOoW (hakT, MO CUTHAI, BIJOUTHUH BiJ MajopyXxoMoro
00'€KTy BUSIBIISIETHCS B OTHOMY 1 TOMY K (QUIBTPOBOMY KaHaIi MPHU Pi3HUX
yacTotax nmoBTopeHHs. Lle 6e3mocepennbo BuaHO 3 puc. 3.12, ne HaBeaeHi
AUYX 8—MHu KaHANBHOTO AOMIUIEPIBCHKOrO (iIbTpa MpH Pi3HUX YacCTOTax
noBTOpeHHs: Ha puc.3.12a Ha Fpy; , a Ha puc.126 Ha Fpp,. [iticHo, MoxxHa
0auuTy, 1110 MaJTOMBHAKICHUI 00’ €KT (Fq = Fjy) Mae mpuOIU3HO OHAKOBY
ammtityny Ha puc. 3.12a 1 3.120, 1 Moxe OyTH BHSABICHUH B
OTHOMMEHHOMY TpPeThOMY (IIBTpPI TICIA KOTEPEHTHOTO HAKOMMYECHHS
MavyKy IMITyJIbCIB Ha 4dacTorax noBropeHHs Fr; 1 Frp. Bpaxoyrouu g,
MPEICTaBIAETbCS MOXKIMBUM (HOpMYBaTH KpUTepiil 3a00pOHM BHSBIICHHSI.
Hampukian, skmo B | 3 m 4YacTOTHMX maykax CUTHajl TNPUCYTHIA B
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ONHOWMEHHUX (QIIBTPOBUX KaHajaX, TO BiH BITJHOCHTBCS IO Kiacy
MEPEIIKOI.

3 puc. 3.12 Takox BHAHO, 110 BHcOKomBuaKicHa nik (Fy = Fp3) B
npyroMy GinbTpi Ha yactoTi moBTOpeHHs Fpp; (puc. 3.12a) Mae mocraTHiO
aMILTITYAy A7 BUSIBICHHS, @ B OTHOWMEHHOMY Apyromy (inbTpi B maymi 3
yacrororo mosropeHHs immyibciB (UIII) Frp (puc. 3.126) mae cyTreBO
MEHIIy aMIUNTyZy i He Moke OyTH BHsBICHOI. B Toil »xe wac,
BpaxoBYIOUM pealbHUN KoeQilieHT mepemadi dverBepToro ¢inpTpa Ha
yactoTi Fy = Fp3, MOXHaA BBaXkaTu, 110 BUCOKOIIBHIKICHA Lk Oyae MaTH
OJIHAKOBY aMIUITyQy B Apyromy ¢uretpi mpu Fp, (puc. 3.12a) i B
yerBeproMy QineTpi mpu Frp. Lle mo3Bomse chopmyBatu kpurtepiit
BusiBnieHHs 1. Kpurepiii moxke Oytu HactymHuMm. SIkmo B K 3 m
YaCTOTHUX MAauyOK CHI'HAJ BHSIBISIETHCS B PI3HUX (UIBTPOBHX KaHalaX, TO
BiH BIIHOCUTBCA A0 KJIACy KOPUCHUX CHUTHAIIIB.

Keh 2 3 4 5 6 7 8 1 2 3 4 5

Pucynoxk 3.12 — [IpuHIAIT PO3IIIEHHS CUTHAIIIB, BITOUTHX BiJl
MaJIOPYXOMHUX 1 IIBUJKICHUX 00’ €KTIB

[lpu GinapHomy MmeToni (QoOpMyBaHHS 30HM PEXEKLii CTPYKTypHa
cxeMma cucremu CPL] mae Burisin, HaBenenumii Ha puc. 3.13.



37

OueBugHo, MO 00poOKka curHamiB B mpuctposx CPXT-V e
MiKITagkoBoto. [Ipu 1mboMy miiss epeKTUBHOTO PO3IUICHHS CHUTHAIIB Ha
KOPUCHI Ta 3aBaJii BHKOHYEThCsA MikmaukoBa 3miHa UIIl B HeBenukux
MeXKax, sIKa Ha3UBAETHCS BOOYIIAIIEI0 YACTOTH.

TakuM 4YWMHOM, 3aBISIKM KOTEPEHTHIH 0OpoOLi Mayke iMIyJIbCHUX
curHaniB 3 noctiiiHoo YIIl B mpuctpoi AIID, BUSABIECHHIO AWCKPETHHX
CUTHAJIiB MO JHUCKpeTaM AajbHOCTI B mpuctposix CPXT-A, ¢opmyBanHi
kpurepito 3aboponu (| i3 m) B npuctpoi CPXT-V Ta KpuTepito BUSIBICHHS
(k i3 m), HaBemeHa cxeMa JO3BOJISE€ BHAUIATH KOPWCHI CHTHAIW Ha T
TEPETIKOI.

L T
| CPXT-V !
! 1
! 1

DK, |—>| CPXT-A :A 113 u H
W ’
1 .0 e 1
| | 1
' lizm ! | kism >
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Ir ___________________ |
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L 4
A o .

®Kpy [—>| CPXT-A [ CPXT-V —>)
L 4

Pucynok 3.13 — CrpykrypHa cxema CPL] npu 6GiHapHOMY MeToTi
(hopMyBaHHS CMYTH PEKEKIIi1

BoueBuap, mo Ha IpUCTpii cTabimizanii XMOHUX TPUBOT 1O YacTOTI
Honmnepa CPXT-V 3 Buxony CPXT—A nagxonsats O6inapni curnanu. [Ipu
LIBOMY, BIANOBIZHO JO OMHCAHOIO AJITOPUTMY POOOTH, 3aTPUMKA MiX
BimBoaMu 1udpoBoi niHii 3aTpumkn LJI3 mopiBHIOE TpHBAOCTI YaCTOTHOT
TayKy.
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IlepeBaroro OiHapHOTO MeETOAY (OPMYBAHHS CMYTH PEXKEKIli €
MpocToTa peanizamii (3a paxyHok oOpoOku OiHapHMX cUTHaTiB). Hemomiku
METO/Ty IOJIATaI0Th B HACTYITHOMY:

® 0OMEKEHHST MOXJTMBOCTI PETYIIOBAHHS CMYTH PEKEKIIil, OCKITBKU
JUISL TIhOTO HEOOXITHO OIEepaTWMBHO MiHATH OCHOBHI mapamerpu PJIC, a
came gactotu nosropeHHs PJIC, X KUIBKICTh, TEMII OTJISY;

® HEMOHOTOHHICTb CMYTH IIPOITYCKaHHS IIBUIKICHOT
XapaKTEPUCTHUKH, 0COOIMBO, B 00JIaCTI HUXKHIX YacTOT, [0, B OCHOBHOMY,
00yMOBJICHO 00POOKO0 OiHAPHUX CUTHAIB.

AMniTyanuii MmeTo popMyBaHHS 30HM pesKeKIii

Ananiz AYX OararokaHaJabHOTO JOMIUIEPIBCBKOTO (iIBTPY IpH
pizaux YIII mokasye (mmB. puc. 3.12), mo nmpu Majaux 3HAYEHHSX YaCTOTH
Hommepa Fy < 0,5 Fyp obracti MakcHManbHOTO BiATYKY OZHOMMEHHHX
(biapTpiB MEPEKPUBAIOTH OMU3BKI 00JacTi JOMIIIEPIBCHKUX YacToT. Tomy
PiBEHb CHTHAy B OJHOMY 1 TOMY K JONIUIEPIBCBKOMY (iNbTpi iCTOTHO HE
MiHseTses npu 3mini UII. 13 36inpmenHsam yacrotu Jonmiepa nepekpuTTs
obyacTeld OAHOMMEHHHMX IOIIUIEPIBCHKUX (iABTPIB 3MEHIIyeThCs. Takum
YUHOM, ITOPIBHIOIOYM BiJIHOIICHHS aMIUNTYJl CHTHAIIB OJIHOMMEHHUX
¢binbTpiB 3 moporom C, MOXKHA PO3IUIMTH CUTHAIH, IO MPUUMAIOTHCS, Ha
KJIac KOPUCHUX CUTHaIIIB 1 nmepemko. Ilpouenypa moxe OyTH HaCTYIHOIO

LAliIPYC) (3.20)

e Ai1 — aMIUTITYyIX CUTHAJIIB 3 MAaKCUMaJIbHUM BiArykoM Ha nepuriii YIII;

1 12 — HOMepH BiAMOBITHAX YaCTOT.

OO0acTh AOMIUIEPIBCHKUX YaCTOT, B sIKili BUKOHY€EThCs yMoBa (3.20),
BIJINIOBiJIa€ 0O0JIACTI MEPEIIKOJl 1 MOXKE CAraTH 1 HAaBITh IMEPEBUIIYBaTH
4acTOTy MOBTOPEHHs iMITyNbCiB. 3MiHO0uM mopir C, MOXHa JOCHUTH
MIPOCTO 3MiHIOBaTH cMyTy peskekuii CPLI.
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IIpoxomenTyemo poboty CPII, 1m0 BHKOPHUCTOBYE aMILTITYIHHUI
MeToa GOopMyBaHHS CMYTH pexekinii. CKopucTaeMocs s poro puc. 3.12.
[punyctumo, 1o BenuunHa nopory C gopiBaroe 10 oquHUIISIM.

Y Bumaaky, mnokaszaHoMy Ha puc. 3.12, curHan BiAOWTHI Bix
MaJIOpyXOMOi TacHBHOI MEpEelIKOAU, Ma€ JIOMIIepiBcbKy 4acToTy Fp i
CTBOPIOE MPHUOIU3HO PiBHI BIATYKH B TPETHOMY IOMIUIEPIBCBKOMY (BiIbTpi
mpu yactotax mnoBTopeHHs Fp; 1 Frp. [pu mpomy Agi/Ag= 1. e
BimHOMmEHHS Oyae Habararo meHme mopory C i, OTKe, CUTHAN, BinOWUTHil
BiI MaJOpyXoMoi TMAacWBHOI IepernKoan, Oyae MPUTHIYCHUH CHCTEMOIO
CPI1I.

IIpu xii Ha PJIC auckpeTHOi MacWBHOI MEPEUIKOIN THUIY «aHTEIN»
JOTIUIEPIBChKE 3pYIICHHS, SIK MOKa3aHo Ha puc. 3.12, moxe ckmamatu Fpp.
B upomy Bumanky BiATYKH CHTHATIB B CbOMOMY (inbTpi Ha yactoTtax Fpy 1
Fro ctBOprotoTh BigHOmmIeHHS A71/A7; = 2, mo He mepeBuurye nopory C.
TakuM YMHOM, CUTHAJ], BiAOWTHI BiJ MUCKPETHOI MACHBHOI MEPEIIKOIM
THUILy «aHIeJIn», IpUrHiuyeTses cucremoro CPLI.

B pa3i mpuifoMy curHay, BiZOHUTOTO BiJ MAJOIIBHUAKICHIA I, 3
JONIUIEPIBCbKOI0 4acToToro Fp3 Biaryk npyroro ¢inbTpa Hpu 4acToTi
OBTOpeHHA Fyy; mMpuOIM3HO BAECATEPO MEPEBUIIYE BITYK OIXHOMMEHHOTO
¢inpTpy Ha wactoTi moBTOpeHHS Frpp. Ilpm mpomy BimHomieHHS Aji/Ag
nepesuinye nopir C 1 curHan, BigOuTHH Big pyxomoi Iimi, He
npurHigyeTbes cucremoro CPLI.

MoxuBuii BapiaHT peanizanii cTpykTypHoi cxemu cuctemu CPII 3
BUKOPUCTAaHHIM aMIUTITYJHOTO MeToAqy (OpMyBaHHS CMYTH PEXKEKLii
HaBeZieHnd Ha puc. 3.14. OueBUAHO, IO B IFOMY BHUITAJKy HA BXOJIU CXEM
CPXT-A Ta CPXT-V mnapanensHO HaAXOIATh 0araTopo3psaHi CHUTHAIH
(dazoBux kanamB @K; mpuctporo JAIID. SIkmo curHam BUSBISETHCS
cxemamu CPXT-A (dopmyerscs piBeHb joridnoi 1) i mpu 1bOMY BiH He
nomajgae B mosiocy pexekiii cxem CPXT-V, to Ha Bxomax cxem I
(dhopMmytoThest piBHi Jior. 1, ski uepe3 cxemy ABO HaaxonaTh Ha OiHAPHUIA
HakonuuyBad k i3 m. [Ipy BUKOHaHHI KpUTEpitO BUSABIECHHS K 13 m curHan
HaJXOJIUTh Ha MOJANbITy 00pOOKY.
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Pucynoxk 3.14 — CtpykrypHa cxema CPL] 3 aMIutiTy THUM METOIOM
(opMyBaHHS CMYTH PEXKeKILii

Oco0nuBiCTIO CXeMH € Te, MO SK IapaMmeTp OIHKH palialbHOI
CKJIQJIOBOi IIBHIKOCTI IUJIi BUKOPHCTOBYETHCS BITHOIICHHS AaMIDTITYIH
CUTHAIY B JaHOMY (iNbTpi IpH JaHii 4aCTOTI IOBTOPEHHS JI0 YCEpeTHEHOT
B mizicyMoByBadi X o inmmx Y11l ammutiTyiu curHany B boMy K QiIbTpi.

IlepeBaroro CPL][ 3 BHKOPHUCTAaHHSAM AaMIUTITYZHOTO METOIY
(hopMyBaHHSI CMYTH PEKEKIIIl B OPIBHSAHHI 3 OIHAPHUM METOZIOM € OiJibIna
CMyTra pexeKIlii i crpolleHa mpoueaypa ii peryJroBaHHs, a TAaKOX OUIBII
MOHOTOHHUH XapakTep IIBUAKICHOT XapaKTepUCTHKH (B TOPIBHSHHI 3
OiHapHUM MeTOJIOM).. Jl0 HEeMONIKiB MOKHA BIJIHECTH OUIBIIY CKJIAIHICTH
peamizamii, a TakOXX BCe-TaKd ICHYIOUYy HEMOHOTOHHICTh HIBHIIKICHOT
xapakTepucTukd. OCTaHHE TOSCHIOETHCS THUM, IO  OJHOWMEHHI
JOTIUIEPIBChKI (DITBTPU MEPEKPHUBAIOTH Pi3HI 00JIACTI YACTOT MPH Pi3HUX
YyacTorax MoBTopeHHs. [Ipy mboMy B 1X CMYTY MpPOIYCKaHHS MMOTPAILISIFOTh
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pi3HI CIeKTpanbHI CKIanoBi. lle moripurye TOYHICTH OIiIHKHM BiXHOIICHHS
aMIDTITY/I, 0 BUKOPUCTOBYETRCS I PO3AUICHHS CUTHATIB 1 TIEPEITKOI.

Crab6inizanis xubHux TpuBor no yacroti Jonmiepa
y cuctemi CPII 3 piBHOnOJI0OCHUMH (pinbTPamMu

Taka cucrema CPLl moxke OyTu moOymoBaHa 3 BHUKOPHCTAHHSM
aMIUTITYAHOro MeToxy (GopMyBaHHSI CMyru pexekuii. Peamizamis cuctremu
CPI] 3 BUKOpPHCTaHHSIM PIBHOMOJOCHHX (UIBTPIB Iepembdavae HasBHICTH
JEKUTBKOX 0araTokaHaJbHUX MOIMIIIEPIBCHKUX (DUIBTPIB, KUTBKICTH SIKUX
nopiBaioe kimpkocti YIIl m. IlpupogHpo, mo mpu IbOMY KiIBKICTBH
(iTpTPOBUX KaHAJIB HAa KOXKHIA YacTOTI TOBTOPEHHS, SIK 1 KUIBKICTBH
IMITyJIbCIB B KOXKHIM 4acTOTHIN mauyii, pi3Ha. Bnepmre Taka cucrema CPL]
peamizoBana B amepukaHcbkii PJIC ASR-9, ska BHUKOPHCTOBYETHCS B
CHCTEMI yIpaBIliHHS MOBITPSIHUM pyxoM [10].

MoxnuBuii BapianT moOynou cuctemu CPL] 3 piBHOmMomocHUMH
JOTITIEPIBCEKUMHU ~ BiIbTpaMH TIPH  BOOYJISIIT 9acTOTH IOBTOPCHHS
HaBemeHo Ha puc. 3.15. KokHa 3 m madok BXiTHHX CHTHAIIB B TaKii
cuctemi CPL] po3himbTpoByeThCS B m OaraTOKaHAIBHHUX JOMIUIEPIBCHKIX
¢dimeTpax BA®, BimmoBigHO, B N1, Ny, ..., Ny (QUIBTpOBHMX KaHamax. 3
NPUBEJAECHOI CTPYKTYpPHOI CXE€MH BHUXOAUTb, II0 3 KOXHOLO 3 m
OaratokaHaJ bHUX JOMIUIEPiBCbKUX PinbTpiB BJA®D curHamm HagxosaTh Ha
m-sxonoBi komytatopu KOMI1. Koxuuii 3 m komyraropis KOMI
3a0e3reyye MPOXO/JKECHHS Ha CBI BHXiJ CHUTHalIy JIMIIE OJHOTO,
BIJIMOBITHOTO HOTO TOPSIKOBOMY HOMEpY, JOIMIUIEPiBChKOTO GinbTpy. Taxk,
1-#t xomyTtatop KOM1 (1) mpomnyckae Ha m 4acToTax MOBTOPEHHS Ha CBii
BUXif curHamu Jymmie 1-ro ¢imbrpa Bigmosimmoi YIII, 2-#f komyTaTtop
KOM1 (2) na m YIII nmpomyckae nume curHamy 2-ux GuIbTpiB 1 Tak mai.
Komyrarop KOM1 (nn,) mpomyckae cuUTHaIM JHIIe nm-HOTO (inbTpa.
SIKIIO KiBKICTh 30HAYIOUHX IMITYJIBCIB B KOXKHIN YaCTOTHIN Mavlli cKiIajgae
Ny, Ny, ..., Ny 1 TP IBOMY N3<N,<...<npm, TO KUIbKiCTh KOMyTaTOpiB KOM1
Mae OyTH piBHOIO nm.

Buxin koxHoro 3 komyratopieB KOM1 B koxxHOMY (iIbTpOBOMY
KaHaJi migkimodeHnid 1o nudposoi minii 3arpumku 1JI3, mo mictute m
BimBomiB. [l 3abe3medueHHS MDKIAYKOBOI OOpPOOKHM CHTHAlIiB B
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KOB3al0uoMy BiKHI i-Tud (cepemHii) BimBox iHil 3arpumkn [JI3
makmoyeHo go cxemu CPXT-A, a iHmN ImNAKIOYEHI [0 BXOIB
komytaropiB KOM2 ¢opmyBauiB rpyn ¢dinerpie ®I'd. Komyratopu
KOM2 mnpusnaueHi s MAKIIOYEHHS 1O BXOIB BIAMOBITHUX CXEM
ycepenHenns | nonmiepiBehkux (inbTpis, AUX SKHX MEPEKPHUBAIOTH TAKY
XK 00JacTh 4acTOT B CMy3i pekekuii, mo i ¢inbTp mpum i—Tii yacrtori
MTOBTOPEHHS, SIKUH MiIKITI0YeHni 10 BXoay cxemu CPXT-A.

CwMmyra pexekuii npu Takiid peanizauii cuctemu CPL| BusHauaeTbes
KinbkicTio { popmyBauis rpyn ¢inerpis ®I'D, cxeMm ycepemHeHHs | i cxem
TTOPIBHSHHSA =.

Hpukaaa. PosrmsiHemMo Bumamok mpoekTtyBaHHs cuctemu CPI 3
TphbOMa YACTOTaMH MMOBTOPEHHS M=3. BBakatumemo, IO BiJHOIICHHS
yactoT moBTopeHHs Fp@ Fpi F3=4:5:6, a KuibKicTh pPIBHOIMOJOCHUX
(iabTPIB HA KOXKHIN 3 YACTOT MOBTOPEHHS, BIAMOBITHO, n1=4, Ny,=5, N3=6.
Burmsn AYX ponmuiepiBChbkuX (PUIBTpIB 1 MPUKIA] MO3HIIAHOTO
rmo3HaueHHs QITbTPIB HaBeAeHWH Ha puc. 3.16. Bick mommmiepiBChbKUX
4acToT Ha puc.l6 mporpaayiioBaHa B JUCKpPETax 4acCTOTH MOBTOPEHHS: Fy
(puc. 3.16a), F» (puc. 3.160), F; (puc. 3.168).
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Pucynoxk 3.16 — AUX noruiepiBcbkux QibTpiB 3 BpaxXyBaHHIM
MO3HULIHHOTO TO3HAYCHHS

3 puc. 3.16 BUXOIUTH, 1110, HAMPHUKIAJ, JJs 3a0€3[ICYCHHS CMYyTH
PEeXKEKIIiT MacuBHUX MEPenIkoa B Mexax Big —2 F; 10 +2 F; HeoOxinHO:

o curHan 1-ro ¢ineTpa Ha mepuii YIIl mopiBaATH 3 ciM'Io
KOMOiHamisiMu (CepeHiMU 3HaYeHHSIMH) CUTHANIB inbTpiB 1-1, 5-5, 4-3,
3-1, 2-3, 3-5, 14-1 apyroi i Tperpoi UIII, To6TO £ =7,

. curHan 2-to ¢inprpa Ha mepmiii YIIl mopiBusATH 3 mricTeMa
KoMOiHamissMu curtaiis ¢inetpis 2—2, 1-6, 54, 3-4, 4-6 i 5-2 apyroi i
tperboi UIIl, TobTO £ =6.

Takum ymHOM, TpyW 0OpOOIN CHTHAJNIB, HANPWKIAA, HA TEPIIil
4acToTi moBTopeHHst komyTtatop KOM2 oxnoro 3 { =7 dopmysadis rpym
¢inprpiB ®PI'® B 2-My QinpTpoBOMY KaHaIi MiAKIIOYAIOTH OO BXOJIB
BIJIMOBITHOT cXeMU ycepeaHeHHs | Ipyri GpinmbTpu Apyroi i TpeThoi 4acToT
MOBTOPEHHS, BiAMOBIHO, (IuB. o3ulito +1 puc. 3.16B).

Komyrtaropu KOM2 onHoro 3 {=7 ¢opmyBauiB rpyn ¢pinsrpis OI'D
B YETBEPTOMY (iIbTPOBOMY KaHaJi MiIKIFOYAIOTh 10 BXOAIB BiIMOBiIHOL
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CXEMH yCepeIHEHHs | I'sTHil i mwocTHit GiIBTPH APYroi i TPeThoi 4acToT
MOBTOPEHHS, BiAMOBITHO, (I¥B. o3uiito —1 puc. 3.168).

SKmo Takué ke aHami3 MpoBeCTH A IHMHMX (iIbTpiB, TO
BHUSIBIISIETBCS, IO AT 320€3IIEYEHHS CMYTH PEXKEKIil TaCUBHUX IEPEIIKO.
B IHTEpBaJi JOMNIUIEPIBCBKUX YacToT Bin—2 Fp3 g0 +2 F,3 HeoOximHO i
JNOCTaTHBO BHKOPUCTOBYBaTH ciM QopmysauiB rpyn ¢inbtpiB ®I'O, cim
CXeM YCEpEIHEHHs | i CiM CXeM MOPiBHAHHS =.

Cxemn TOpIBHAHHS = 3a0€3MeUYyloTh MOPIBHIHHSI aMILTITYad
curHany (ineTpa, mo 3’€qHaHMU 3 i—THM BiABOJOM JiHii 3aTpumku 1[JI3, 3
yCepemHEHUM 3HAYeHHSM CHUTHaTIB { Tpyn QiIBTPiB, B KOKHOMY 3 SKHX
AYX 3aiiMae OAHY 1 Ty K 9acCTOTHY OOJIaCTh B MEXKaxX CMYTH PEXKeKIIii.
[MigkaroueHHss  QUIBTPIB A0 CXEM  YCEPEIHCHHS ) 320e3Meuy0Th
komyTtaropu KOM2.

CMyra pexekIii MacuBHUX 3aBajJ B CTPYKTYpHIN cxewmi, HaBeAEHIN
Ha puc.3.15, popmyeTbest TaKUM YMHOM. Y KOXXHOMY (DiTbTpOBOMY KaHali
curHan 3 i-ro BimBoay dmiHil 3arpumku IIJI3 momaerbcs Ha cxemy
crabimzarii xuOHux TpuBor CPXT—A. CurHamy, mo MEepeBHITUAIN MOPIT
BISIBJICHHS B 3rajaHiii cxemi, HaAXOMITh Ha TEPIIHH BXiJ] CXEMH
onankyBanas Cb. Ha apyruii Bxin cxemu OnankyBanHs Cb HamxoauTth
ynpasistounii curaai 3i cxemu ABO!. Ha Buxoni cxemu ABO1 B Ko)kHOMY
¢dinpTpoBOMY KaHaNi (POpMyeThCS OTAHKYIOUMH CHUTHAN, SKIIO X04a O B
OJIHIM 3 CXEM MOpPIBHSHHS = CUTHAJ 1-TO0 BigBoay JiHii 3aTpumMku 1[3J] He
IIEPEBHIILY€E CEPEIHE 3HAYCHHS CHIHAILY BiOBIIHOI CXEMH yCEPEIHEHHS |.
[Ipu mpoMy curHamum, mo nepeBummiIn mopir B cxemi CPXT-A, uepes
cxeMy ONaHKyBaHHsI HE MPOXOASTh, TOOTO PEXEKTYIOThcA. Y pasi, Koiu
Onankyroumii curHan Ha Buxoni cxemu ABO1 He ¢dopmyerbes, TOOTO
CUTHAJ, 10 MPUUMAETHCS, 3HAXOIUTHCS 32 MEKaMH CMYTH PEXEKIIii, TO
cxemMa ONaHKyBaHHS TPOIYCKA€ BUSABICHWHA CHTHAT HA  BUXIJ
JIOTIIIJIEPIBCHKOTO KaHAITy.

Buxonn nonmnepiBchbkuxX KaHamiB 00'eHYIOTBCS cxemoro ABO2.
OO0'emHaHnii CWTHAJT BUSABICHHS IOTOYHOTO JUCKpPETa JAIBHOCTI
HAJXOJUTh B OIiHApHMI HAKONWYyBay, JI€ BHUKOHYEThCS IIEpPEBIpKa
BUKOHaHHS KpuTepito gm0 K i3 m. TIp# BHKOHAaHHI [BOTO KPHUTEPIitO
BUSIBIICHHM CUTHAII HAAXOAUTh Ha BuXig cuctemu CPLI.
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4 ITIPUKJIA/IA PO3PAXYHKY TEXHIYHUX ITAPAMETPIB
PJIC

4.1 Po3paxyHOK TreoMeTPUYHUX Ppo3MipiB i KoedimieHTiB
nixcuiieHHs antenu PJIC ynpasainns nosirpsinum pyxom (YIIP)

Y PJIC VIIP, sk npaBwio, BHUKOPHCTOBYIOTb JABa NpUIMaJbHI
KaHaJIM A7 BUSIBJICHHS HU3BKOJIETSYMX a00 BHCOKOJETAYMX IOBITPSHUX
00'ekTiB 3 (OpPMOIO miarpamMu CIPSIMOBAHOCTI aHTCHH KOCEKAaHC KBaapat
o0ox kaHamiB. llpuknagamu MOXyTh OyTH aHIMIHCBKa pajioioKariiiHa
cuctema C—511 i Bitumsusaaa — Juainpo (KIT «HBK «Ickpay). [Ipu meomy
Ha BEpXHiil IPOMiHb MEHIIIE BIUTUBAIOTH BiII3epKAIICHHS BiJI IMiICTHIAI0YOL
MOBEPXHi, TIAPOMETEOPIB, «aHTETiB», IO IMiJIBUIIYE 3aBaJ03aXHIICHICTH
PJIC. AGu npuOnM3HO OUIHUTH PO3MIpH aHTEHU B KyTOMICIIEBIH IJIOLIMHI
MO’XKHa BHKOPHCTOBYBaTH METOAWKY, HaBeneHy B [12]. [l mouaTky
PO3paxyHKiB HEOOXiJHI HACTYIHI JaHi: IIMPHHA AlarpaMH CIPSIMOBAHOCTI

0 DIBHIO IOJIOBUHHOI IOTYKHOCTI B KyToMicueBiif mmommui ®cpp,

MaKCHUMaJlbHa JABHICTh Jii CTaHIIT Ry, BUCOTA TOMBOTY U Hypgiec.
BukopucToByroun mnomnepenHiii JOCBiA PO3POOHMKIB aHATOTTYHUX
CHUCTEM, WIMPUHY [iarpamMH CIPSMOBAHOCTI aHTEHH B KYyTOMICIEBiH
TUTOIIMHI MOKHA Y3SITH TaKy X, sK i B TpaccoBoi PJIC «Ckenst M». Skmio
OPURHATA MaKCUMAJbHY BUCOTY MOJBOTY JiTaKiB Hyaee = 20 KM., TO MOXHa
po3paxyBaTy NpUBEIEHY BHUCOTY LijJi 3 BpaxyBaHHSIM KPUBU3HH 3eMIJIi IO

hopmyi

2
H, =H, e (4.1)

ne Rz — panmiyc 3emuti (6370 kMm.).
Hampuxian, s MakcuManbHOT JalbHOCTI Ry = 400 kM.
MIPUBEJICHA BUCOTA CKIIAJIC

g 4007
LL.mp 2.6370

}Iam 3HaxXOUTHCA HAIIPAM MaKCUMaJIbHOI'O Hi)ICI/IJ'IeHHSI AHTCHHU

H 20 =7,4 xm.



47

H
o =arcsin ﬂ, 4.2)

R MakKcC

®, =arcsin 7’441:1,070 )
400

MoskHa Jumie TpHOIU3HO OTPUMATH PO3MOIIT IOl B IPOCTOPI
cosec’. OCHOBHE BiaXwIeHHs (OPMH PEaNbHOI JiarpaMu HATPABICHOCT
(JIH) Bix imeanbHOT KOCEKaHCHOI MaTUMe Miciie B o0nacti Makcumymy JIH.
V wiit obnacti IH KocekaHCHOTO TUITYy apOKCUMYIOTh (DYHKIII€10

sin? {ﬂasin (O, —@)}
P.(©)= 4 (4.3)

[’j‘sin ©. —®)}

e a — po3Mip aHTeHH, mo Oepe y4acTb y (popMyBaHHI HEHTpaNIbHOL
yactunu JJH;
A — poGoua I0BKHHA XBHIII.

I'padiuno  giarpama  cOpsAMOBaHOCTI ~ KOCEKAaHCHOTO  THUITY
imocTpyethes puc. 4.1a. Ha puc. 4.10 ns mopiBHAHHS MTOKa3aHi JiarpaMu
CHPSIMOBAHOCTI: KOCEKAaHCHOTO TUMY (MyHKTHpHA JIiHisk); GopMu BULISLY,
sIKa XapaKTepHa Ul TOCTPOHANPABICHUX aHTEH (IITPUXITYHKTUPHA JIiHis);
peayibHOI JiarpaMu CHIpsSIMOBAaHOCTi, 1m0 peainizoByerscs B PJIC VIIP
(cymuinpHa TiHIS).
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[E] A [E]
e ! el !
cosec?
0 0y 0, 0
a — ineansHa JIH KocekaHCHOTO TUILY 0 — peanbHa JJH

Pucynoxk 4.1 — JliarpaMu cipIMOBaHOCTi1 KOCEKaHCHOTO THITY IS
PJIC VIIP

Benuunny a, mo Bxoauth y dopmyny (4.3), MOXXHA 3HaAWTH 1O
HEOoOXiTHIN HIMPUHI JH. Homst LBOTO MIPUITY CKAIOTh

P, (©)=050=0,,=4"i Bupiuryrors (4.3) BizHocHO a. [Ipn mBOMY,

Hanpukiag, skimo A= 0,1 m, pimenns gae a = 0,865 M.

SIk MOKa3yIOTh pO3paxyHKH, Y GOpMyBaHHI Ti€l YaCTHHH KOCEKAaHC
kBagpatHoi JIH, sxa Bignosigae ¢pynkuii (4.3), 6epe yuacts npubnmzHo 2/3
BCHOTO PO3KPUBY aHTEHH. TOMYy MOXKHA 3HAaWTH MaKCHMaJIbHHH pO3Mip B
KYTOMICIIEBIH ITOMINHI

a
MaKc

2
=§ a=1,5-0,865~1,3 m.

Illo crocyerscs JIH aHTeHM B TOPW3OHTANBHIA IUIONIMHI, TO
3a3BHYail BOHa Ma€ cUMETpHuYHYy QopMy i1 3ajaeThcs Juie ii MUpUHA Ha
piBHi 0,5 MO MOTYKHOCTI, sIKa BU3Ha4Yae po3ninbHy 3aatHicTe PJIC B wmiit
TUTOILIMHI.

Po3wmip aHTEeHU B a3UMyTHIN TJIONTMHI MOKHA 3HAWTH 110 (OPMYITi:

_(65+75) A
" ®0,533 ,

ne ®,.,, —mupuHa JJH B a3uMyTalbHiil IVIONMHI 110 PIBHIO HOJOBUHHOT

(4.4)

MTOTYKHOCTI.



49

SAxuto npunyctuty, mo O, g, mopisHioe 2,3% 1o

7001

o

=3,043 m.

a3
1

Hns peamizanii apyroi (HHKHBOI) AlarpaMH CHPSIMOBAHOCTI MOYHA
3MICTHUTH OTIPOMiHIOBaY BHU3. IIpH 1IboMy BiIOyBa€eThCS 3MiHA TOJOKECHHS

kocekaHcHoi JIH Ha Takwif e KyT npakTudHo 6e3 3MiHH ii hopmu.
[lpu mpoekTyBaHHI A3epKajia aHTEHU NPArHyTh 3pOOUTH HHUKHIO

vqactuHy JIH, B mexax kytiB Bix 0 mo ©®,, sk MOXHa KpyTimiowo, adbu

3MEHIIUTH BILIMB 3emui Ha ii ¢popmy. Lle nmponemoncTpoBano Ha puc. 4.2.

o )
~
max HHUXKHSS KpOMKa OH

’
1
1
]
I
I
7
1
1
1
1
1
1
]
I
1
I

0,=(30...70)°

L

0l e, e,
Pucynoxk 4.2 — ®opmyBanus asox npomenis JJH

[TigcuiieHHs aHTEHU NMPUOJIU3HO MOXKHA 3HAUTH 1O (hopmyi

22000

®0,5a3 ®O,5Kl'[

_22000 5400
23.4

(4.5)

G

[Migcunenns npyroro mpomens Oyae MeHIIMM Ha 6-8 % uepes 3cyB

ONPOMiHIOBaua 3 GOKyCy JI3epKaa.
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4.2 Po3paxyHOK YyTJHBOCTi npuiiMmaya

3 piBHsgHHES pamionokartii (mmB. dopmymy 3.1) Oe3mocepeaHbO
BUTIKa€, MIO YYTIMBICTh paAiOJIOKallifHOTO TpUiiMada BU3HAYAETHCS
BHPa30M

P :q%i" KT, K, AF, L, (4.6)

min

ne (,,, — MIHIMaJIbHE BIJHOLICHHS CUTHAI/IIyM Ha BXOJl NpuiiMada 3

BpaxyBaHHSIM  CTHCHEHHs  CKJIaJHOTO CHTHaly 1  KOTepEeHTHOTO
HaKOITMYEHHS TTAYKH IMITYJIbCIB B IOMIUIEPIBCHKUX (PiIbTpax;

k — nocritina Boasimana = 1,38 102 Br-c/rpan;

T, — Temneparypa goBkimis, 290°K ;

K — KoedillieHT nrymy npuiiMaya;

AF,, — edekTiBHa cMyra NpoIycKaHHs NpuiMaya, ska BU3HAYAEThCS

TPUBATICTIO IMITYJIBCY;
Ly — cymapHi BTpaTH B TPaKTi mpuiiMada.

HeBizomumu BennunHamu, mo BXoasaTh y Gopmymy [1], € Ky, Aan ,

Ly, ToMy ix moTpiGHO po3paxyBaTh a00, BHKOPHUCTOBYIOUH MOTIEpeIHIiN
JOCBiI PO3POOKH aHAIOTIYHUX CUCTEM, Y3STH IJIsl pO3PaXyHKY TaKHMU XK, 3
BiJIMOBITHUM OOTPYHTYBaHHSIM.

B PJIC curman xapakTepu3yeThCS BHITQIKOBOIO 3MIHOIO HE JIHIIE
¢dasu, ane i ammiityau. ToMy po3paxyHOK HEOOXIHOTO E€HEPreTHYHOIO
BiJHOIICHHS CHUTHAJ/IIYyM Ha iMmynbc (0e3 BpaxyBaHHS HAKONWYEHHS)
MOXHa BUpaxyBartH 1o ¢popmyi [2]:

g=2| 21/, 4.7)

ne F — BiporigHicTh XUOHUX TPHUBOT;
D — BipoTigHICTh IPABUIIHBHOTO BHUSBICHHS.



51

BraxaTtumemo, 1m0 3a 3aBmaHHAM Ha npoekryBanHs PJIC 3amano: F
=10° D=0,8, Toui

1
In 10
q=2 —1—1 =121,8 (20,8 1b) .
In| —
0,8

Sxmo B mpoektyemii PJIC  BHKOpPHCTOBYETBCSI ~KOTEpEHTHE
MIDXKIIEpioHE HAKOMMYEHHS CUTHAIIB (HAIPUKIIAJ], PEATi3YEThCS alrOPUTM
OUCKpeTHOro  meperBopeHHs @Dyp'e), TO MiHIManbHO HeoOXimHe

BiHOIIEHHS cuUrHaN/myM (., (auB. Bupa3 (4.6) po3paxoByeTbCs IO
dhopmyii:

Ovin =0~ U710 » 25 (4.8)

e qm — CyYMapHU#l BHTpaml y BiJHONIEHHI CHTHAI/IIYM IIpH

KOTEPEHTHOMY HAKONHMYEHHI Ia4yKd IMIYJbCIB 1 HEKOTEPEHTHOMY
MDKIa4KOBOMY HaKOIMYEHHI, B 1b.

Hampukman, mnpu TppOX YACTOTHHX TIIayKaX 3 BpaxyBaHHIM
HEKOTEPEHTHOT'O MIXKIAaYKOBOTO HAKOTIMYECHHST BUTPAIII

U =101g m\@ 1B, (4.9)

ne N;,N,, N, — kinbkicTb iMITy/IbCiB B KOXKHI 3 TPHOX ITAUOK.

V Bupasi (4.9) nig 3nakom |g mnepmmii cHiBMHOKHMK BpaxoBye

KOTEpPEHTHE CKIIaJIaHHsI CHTHAJIB 3 BpaXyBaHHSM HEPIBHOI 1X KiJILKOCTI B
YacTOTHUX Madkax MNpH BoOyisidii mepiogy moBTOpeHHs. pyruii
CHIBMHOXXHHK  BpPaXxOBY€ MDKIAYKOBE HEKOTEPEHTHE HAKOIHYCHHS
CUTHAJIiB 3—X MavoK.

Burpai 3a paxyHOK CTUCHEHHSI CKJIaJHOTO CHUTHAJIy BH3HAYAETHCS
TaKUM YHHOM:
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Joc =10 Ig (ka) ) (4.10)

ne ke; — KoeQillieHT CTUCHEHHS CKJIaIHOTO CUTHAIY.
Slkmo BMOpaTH TaKeT BHIPOMIHIOBAHWX 30HAYIOUMX CHTHAIIB 3
TPhOX MAYOK 1, 3 BpaxyBaHHSIM BOOYJSIWH, BBaKaTH, IO KUIBKICTBH

imMmynbeiB B maukax ckiaazae, signosigno, N, =14, N,=151i N, =16, To

G106 B 1 72 141

3 BpaxyBaHHSM BUKOHAHUX PO3paxyHKiB HEOOXiqHE TIOPOTOBE BiTHOIICHHS
CUTHAJI/IIyM CKJIaJIae:

Oin =20,8—14,1=—6,7 1B (4,1 pas).

Po3paxyemo edexTHBHy CMyry MpOMyCKaHHA MPHHMAaIbHOTO
MIPUCTPOIO Aan- Mix cMyrolo NpONMyCKaHHS NpHiMada i TPUBAJICTIO

30HAYIOUOTO IMIYJBCY ICHY€ OOEpHEHO MpomnopIiiiHa (yHKIIIOHATIbHA
3aJexkHicTh. TOMy, BpaXxoBYIOUH Ty OOCTaBHHY, IO B TAKTHKO—TEXHIYHUX
napamerpax Ha mnpoektyBaHHs PJIC, sk mpaBuiio, 3ala€TbCsi TOUYHICTH
BHMIpPY MJaJbHOCTI, pPO3paxyeMO HEOOXiJHY TPHUBANICTh IMITYJIbCY IIO

dopmymi

Or 7T
R min
=, (4.11)
05-c
Ie O — CPEIHbOKBAIPAaTUYHA MOrPIiIIHICTh BUMIPY AAIbHOCTI;
C — IUBUJIKICTH CBiTJA.
BBaxkatumMemo, 110 BHMOTa BIJIHOCHO CpPEJIHBOKBAJIPATHYHOI
MOTPIIIHOCTI BUMIPY AaJIbHOCTI ckianae 50 M, Toxi

_50 7-41

7,= ==0,72:10" .
05-3-10
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EdexTtruBHa cMyra nponyckaHHs npuiiMaya:

1 1
F ot = 14w
" 0,36-10°° :

KoedirmienT mrymy npuiiMada BU3HAYAETHCS 11O (HOPMYIIi:

K =— (4.12)
ne Ts — 1ryMmoBa TeMreparypa npuiiMaua.

VYV Bupa3 myMmoBOi TeMmepaTypu npuiiMada TS BXOAATh: IIymMOBa
TeMIepaTypa aHTEHH, IIyMOBa TeMIIepaTypa XBWJIEBOAHOTO TpPAaKTy, a
TakoX mrymoBa Temriepatypa MIIY. Tlpu upoMy HIymMoBy Temmeparypy
npuiiMada MOKHa po3paxyBatH 3a (HopMyJIolo:

TS=Ta+TXB_Tp_-LX +T (4.13)

B.Tp. p.

ne T, — myMoBa TemMriepatypa aHTEHHU;
Txs.1p. — IIIyMOBa TEMIIEPATYPa XBUIEBOAHOIO TPAKTY;
Ls1p. — CyMapHi BTpaTH B XBUJICBOJAHOMY TPAKTi;
Ty, — mymoBa Temmeparypa MITY.

st 3HaX0KEHHsI ITyMOBOT TeMIepaTypy HeoOXiJHO 3HATH BTpPaTH
curHany Ly,,, y eneMmeHrax mnpuiiMada pagionokatopa. Lli BTpatu
MIPUIMalOThCsl TakuMHU, K B icHytounx PJIC. 3HaueHHs BTpaT HaBeAEHI B
TaOIHLIi.
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Tabmums 4.1 — BTpatu curHamy B eleMEHTaxX pasioJIOKaIiifHOTro
npuiimMaga

ITo3naueHHs o Snaucns
HaliMeHnyBaHHs BTpaT (nB)
1 2 3

L1 BrpaTu B aHTeHI Ha CKaHYBaHHS 1,5

L2 XpmieBim + mepeka. Ilp./Ilep. + |1
niepeka. AHT./EkBs.

L3 Po3psiiank 0,8

L4 Hupxynsatop (3 KOaKciaJTbHO—
XBUJICBOJTHUM TIEPEX0I0M) 0,4

L5 Arttentoarop YAPY 0,5

L6 ALII 15

L7 ITomMunka migcTporoBaHHS Gaszm i
koedirmierra migcunenss | 0,3
NpUHMaTFHUX KaHAJIB

L8 BrpaTtu y QineTpi cTHCHEHHS 0,7

L9 Brpatu B A11D:
- BaroBa o0OpoOka 1,3
- o0BifHa QiIbTpiB 0,6

L10 Brpatu BusBIIOBaya 1,8

Lx Pazom 10,4

Po3paxyHOk IIyMOBOi TeMmmepaTypud aHTEHH, SKa 3aJeKUTh Bij
mymiB atMocdepu, mrymiB 3emili i IpeAMETIiB, MO OTOYYIOTh aHTEHY, €
CKIaJJHUM 3aBJAHHSIM, TOMY 3HadeHHS T, MOXHa Y3iTH TakuM, K B
tpacosiit PJIC " Ininpo A", T, = 147°K.

[lymoBa TemrepaTypa XBHIEBOAHOTO TPAKTY:

T, =T, (L

XB.TP.

-1, (4.14)

XB.Tp.

1€ Ly rp. — BTPATH XBUIIEBOJAHOTO TPAKTY.
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L =L, +Ls+L, +L; =1+0,8+05+0,4=27 1b
(1,86 paz).
3HaveHHs, AKi BIINOBINAaIOTH BTpaTaM B XBHJICBOJI, PO3PSAHUKY,

LUPKYJIATOpl (aHTEHHOMY mepeMukaui) i arreHroatopi YAPY, y3sari 3
Tabymii. 3 BpaxXyBaHHSIM I[LOTO

sz.rp. =290(1,86—-1)=252,6° K.
[ITymoBa Temneparypa MIY:
THp =T, (Nyyw -1, (4.15)
ne Nyury — Koedirtient mrymy MITY.
TIpuitmemo Nyy = 3,5 1b, mo B pazax ckinanae 2.24. [Ipu npomy
Tnp. =290(2,24-1)=362,9°K,
a IIyMoBa TeMIleparypa npuiimaya

T, =147+ 252-1,86 + 363=980 K.
KoediuieHnT mrymy npuiimaua

K, =220 _335.
290

Takum guHOM, 3rimHO (hopMynu (4.6), 3 BpaxyBaHHSIM CyMapHHX
BTparT curHany Ly, mo ckmagatots 10,4 nb, abo mpubnuzno 11 pas,
Yy TJIMBICTh NpUiiMaya

P :0’—272-1,38-10‘23-293-3,351,4-106-10,4:6,8-10‘14 Br.

min
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Hapenennit B gaHOMy MHAPO3AUIL  PO3PaxXyHOK  YYTIMBOCTI
panioyioKalifHOTO MpHUiiMada Ta pO3PaxyHOK IapaMeTpiB aHTCHHU 3a
METOJIUKOI0, HABEACHOI y MiaApo3auti 4.1, Hajae MOXKIUBICTh BUSHAYUTH
IMITyJIbCHY Ta CEpeAHIO IOTYXKHICTh IepefaBada I peanisarlii BUMOT
TEXHIYHOTO0 3aBJaHHs Ha nmpoekTyBanHa PJIC.

IMmynibCHA MOTYKHICTB, B 3a5eXHOCTI Bin npusHadeHHs PJIC, moxe
OyTtu Bu3HaueHa 3a ¢opmynamu (3.1) abo (3.5) 3 BpaxyBaHHAM 3aTaHUX B
TEXHIYHOMY 3aBIaHHI THITY IIUJIi Ta TaJBLHOCTI 11 BUABICHHS.

CepenHsT TOTYXXHICTh TIiepelaBada BH3HAYAETHCA MIMAPYBATICTIO
30HIYIOUMX IMIYJbCIB 1 MOKe OyTH BM3HAueHa SK IOOYTOK IMITyJILCHOT

HOTYKHOCTI Ha JOBXHUHY iMITyJbCy 7; MOAUICHUH Ha TOBKUHY NEPIOay
MOBTOpPeHHS Tj,.

4.3 Po3paxyHnox MeTeokaHaiy i mereo PJIC

Merteoponoriudy iHdopmamito BHIAOTh Mereopoioriuydi  PJIC
(MPJIC) abo mereokanan 3uuaitHoi PJIC. ¥ MPJIC 1 B MmeTeokaHai
MOBHHHI BUPIIIyBAaTUCS HACTYTIHI 3aBAAaHHS:

— BUSIBJICHHSI aTMOC()EpPHUX YTBOPEHB;

— BU3HAYEHHS KOOPJAMHAT KOPIOHIB IIMX YTBOPEHB, OLIIHKA BUIILILY
BHSABIICHHUX T1J[pOMETEOPIB;

— BUMIp BUCOTH 1 TOBIIMHHA XMapHOTO IIapy;

— PO3ITOIiJ XMapHOCTI MO BUCOTAX;

— BU3HAYEHHS KITBKICHUX XapaKTEPUCTHUK aTMOC(HEPHUX YTBOPEHb i
IHTEHCHBHOCTI OMaJiB, @ TAKOXK IPaJJOBUX YTBOPEHb B XMapax;

— BU3HAYCHHS HANPAMY 1 IIBUAKOCTI IEPEMillEHHS XMapHOCTI;

— MPOTrHO3 TEHAEHLII PO3BUTKY aTMOC(HEPHUX YTBOPEHb.

Buxogsun 3 Bume HaBegeHoro, MPJIC 1 MmereokaHayn ITOBUHHI
BH3HAYATH TPU KOOPIMHATH METE000 €KTa (AaJbHICTh, A3UMYT 1 BHCOTY).

SIkmo MeTeokaHanm BUKOPHUCTOBYEThCS B JBokoopauHatHid PJIC,
TOJIi B HHOMY BUMIpIOBAaHHS, TIOB'A3aHi 3 BHCOTOIO, HE BHKOHYIOTHCS.

OCHOBHMMHM  MapameTpamu, 10  OE3MOCepelHh0  HECyTh
MeTeopoJioriuHy iHpopMaLilo, € pamioNokamiiHa BiZOMBaHICTH XMap i
omagis Z. Bennunna 7 He 3aE€XWATH BIX JOBXKWHHM XBHWIl 1 Bif IHIOHUX
napaMeTpiB pajiosiokatopa. B Tol ke dac pajiosokailiiiHa BiOWBaHICTh
CHJIBHO 3JISKUTh BiJl pO3Mipy 4acTOK. 30KpeMa, BelNnunHa Z pi3Ko 3pocTae
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mpu  30UTBIIEHHI  po3MipiB  YacTOK 1 X  KOHIIGHTpallii B
TiIpOMETEOyTBOPEHHI. 3BiIKM BUTIKA€, HI0 PaIiOJIOKATOpP HAWOUIBII
e(eKTHBHUI NpU BUSIBICHHI 1 BH3HA4YE€HHI PO3MIpPiB METE000’€KTiB, LIO
CKITAJIAIOTHCS 3 BETMKOI KUTBKOCTI BEIMKOPO3MIpHUX JACTOK.

Junst cuiromamy BiIOMBaHICTh PO3PaxXOBYETHCS TakuMM 4uHOM [13,
14]:

Z=15,6-11,6,
ne | — iHTEeHCHUBHICTD OIAaiB.
Jnst pommie:
Z=3,12-1'1,6.

VY mepmoMy HaOJMKEHHI MOXHA JaTH HACTYNHI Tpazamii Z: y
omazgax Big 1 go 105 MMG/MS, B XMapax 0e3 omajiB Bix 10310 10 MMG/MS, B
TyMaHax Bix 107 no 1073 M8/

MeTreoyTBOpeHHSI € 00'€MHO PpO3MOAUICHHUMH OO0'€KTaMH, TOMY
PamioXBHIIi BiTOUBAIOTHCS PaliONIOKAIITHIM IMITYJIbCHUM 00'eMOM V., sSTKUi
MO’KHa O0YHCIHTH 33 (OPMYIIOF0:

V=%R~’-®a®ﬂh,M3 (4.16)

ne R — ganbHicTh, (M);
©,,0; — mmpuna giarpaMu CIPIMOBaHOCTI aHTEHH (110 PiBHIO 3 Ab)
B JIBOX B3a€MHO NEPIICHANKYIISIPHUX TUIOIIMHAX (pan);
h — mpocTopoBa MPOTHKHICTH 30HIYOYOT0 IMITYJIBCY (M), sIKa piBHA:
h=c1;
Ti —IOBXXHHA 30HIYIOYOT0 IMITyJIbCY.

EdexTuBHy mmonry po3ciroBaHHS MeTe000’€KTa MOKHA OOYMCITUTH
TaKUM YHHOM:

o, =V-7, (4.17)
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zie 7} — eheKTHBHA [UIOMIA PO3CiIOBAHHS OAHHHLI 00'emy (M ).

64-7°

IloTyxHicTh BiZOMTOrO CHUTHATYy BiJi METEOYTBOPEHb HAa BXOI
npuiimMada [14]:

7*P .. S,0,0 cr,
Ie| a~p i
_— p4/14R2 Z, (4.19)

ne Py, — motyxHicTh nepenasaya (Br);
Sa — miomia anteHu (MY);
C — IIBUAKICTh CBITIA;
Tj — TPUBATICTE 30HAYIOYOTO IMITYJIECY (C);
A — noBxuHa XBUII (M).
[opmanemmii po3paxyHOK MPOBOJUTHCS aHAIOTIYHO PO3PAXYHKY
PJIC BusiBneHHs.
3aBnaHHS TEepBUHHOI i BTOpUHHOI 00poOKM iH(popMarlii mojsrae B
knacugikalii MeTeoyTBOpeHb, BHMIpPIOBaHHI KiNbKICHUX MapaMeTpiB Ta
XapakTepUCTUK, TMPOTHO3YBaHHI iX mepeMimieHHs 1 mepedayi wiel
iH(opMaIii crioXkuBadaM B 3pyIHOMY JJIsT HUX BUTIISII.
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Jomatox A
AN/TPS- |HR-3000 |AN/TPS-
AN/FPS-117|135 HADR |70
(RSRP)
Kpaina CIIA CIIA CIIA CIOA
Westingho
. Lockheed —|Lockheed — use
dipMa—BUPOOHUK Martin Martin Hughes (Northrop
Grumman)
Rmax, kM moHax 460  (monax 460 (500 450
R., kM. (0=1 ) 370 (D=0,9) 340 330
(D=08) |(P=0,8)
Ho6H. max M 30480 30480 40000 30000
Po0ounii miamason, I'T1 (1,215-1,400 |1,215— 24 2,9-3,1
(D) 1,400 (D) |(E/F) (E/F)
Posmipu aHTeHH, M X M 4.9x6,1 5,5x2,54
[MorpimHicTh
BU3HAYEHHS paibpHocTi,|100 100 65 107
M
— 110 a3UMYTY, TPpaj 0,18 0,18 0,13 0,25
— mo xyry wicus, o (Ha|800(185 kM) o0, 15y 600 (185 k) 610
JIATBHOCTI, KM.)
PosnmineHa  3maTHICTE IO
JIaIBbHOCTI, M 240 240 150 323
— 10 a3UMYTY , Ipaj 2 2 1,9 1,6
Cextop ormary mo  Kyry| g 90 —6 +60 0+24 0+20
Micis, Tpaj
Kinbkicth aBTOMAaTUYHO
CYNIPOBOJDKYBAHUX ITUJICH 400 400 He meH1e 400|500
Hepiox OHOBICHH | /9 10/12 10/12 11
iH(popMmarii, ¢
IMoTyxHicTh B iMmynbci, KBt 24,75 24,75 1100 noHaz 2 800
Cepenus MOTYKHICTh 44 44 30-35 6,2 (4.7)
nepenasada, KBt ! ! ! !
CnoxnBaHa MOTyXHicTh, KBT |70 70 78 70
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BETJIYTA
TRD-1211  |[POTHB-, [[PBO°B | awma-CIE

HUK) 59H6- -y

E
Kpaina [onpma Pocis Pocis Pocis
Dipma—BUPOOHHUK PIT VNIIRT NITEL VNIIRT
Rmax, KM 350 400 320 (500) 400
R, kM (G =1m?) 300
Hpax, M 40000 120000 70000 30000
Po6ounii nianazon, [T 1,24-1,44(0) 1-2(0) 0,1-0,3 (A) |2-4(E/F)
IMorpimHICTE  BUMIpIOBaHHSI 20 50 100(400) 50
JIATBHOCTI, M
— 0 a3UMYTY, Tpaj 0,2 0,1 0,12(0,5) 0,25
— mo Kyty wMicisl, M (Ha 530-800
TATBHOCTL, KM.) 600 (150 km.) |250 (350) 400 (750) (185)
Po3minmeHa  3maTHICTE 1O
JANBHOCTI, M 100 70 800 200
— 10 a3UMYTY, Tpajg 4 15 2,8 1,4
CekTop oOmnIsgy IO  KYTY -2 +30 (-2
MicIist, rpaj +55)
KinbkicTs aBTOMAaTHUYHO
CYNPOBOIKYBAHKX TNl 10 300 1o 400 100 100
[Mepiox OHOBIIEHH |1 6(10) 10 10
iH(popMmarii, ¢
[MotyxHicTs B iMIyJbci, KBT
Cepenns HOTYXHICTb 12
nepenasaya, KBt
CroxuBaHa NOTYXHICTh, KBT 75 90 100 110 90
CepenHiii yac HanpamOBaHHs 400

Ha BiIMOBY, TOIUHH




