


Kapa
Porxamen pmrasg

Hpesoo om Hemcx:
unoe. CTEDLAH [TONOB
unzc., BACHII TEP3SMEB LZIAB

Codun, 1977

ABpKaBHo HI1MATEICTRO
TEXHUKA



VK 621.396.67. 002

Kimrara coippxa csepchas sa 0o
IIRHCTBOTO KBCOBBJIKOBH ¥ YITPAKBCO-
BHIIHOBY AHTEHY, KOWTO C¢ M3IIOJI3YBAT OT
paaromobuTtenure po cpera. OToenHa
F7IaBa € TOCBETEHA HA TeSICBUIHOHHUTE
apueMud aurenu. JIaneny ca ChHIo Taka
ypeauTe M METONETe 334 HACTpoiika Ha
AHTEHHTE,

KHurara € npeiHa3raueHa 3a IEpoR
KpBr pandosrobuTens M COCLMANKCTH,
HMHTEPECYBANH C€ OT MPaKTHKATA HA Kh-
COBBIHOBUTE, YATPAKLCOBBIHOBHTE B TO~
JMEBU3HOHHUTE AHTEHU.

JbpxaRHO H3mATEHCTRO,, Texmaka™ w3~
KasBa OnaromapHocr Ha BOCHHOTO wH3-
marencteo na I'JIP 3a npenocrasenara my
BBL3MOXKHOCT Ja H3OON3YBAE OPWrHHANHUA
HJUOCTDAUMOHSH MATEPHAN HA KBHTATa.

Karl Rothammel DAT2ABK
ANTENNENBUCH
8., erweiterte Auflage

‘C ’ Militdrveriag der Deutschen MYemolyavischen Repub Lik (VEB}
Berlin, 1975

fé\\ Credan W, Tonos, Bacun /. Tepswen,
e OpeBos or Howvicrl, 1977

621.396



Chaspranne

i. EReKTPOMATHETH] TPSOTEHHA o o o & & o «

2. PaanpoCTpasense Ha eNeKTPOMATHHTHETC BhHIHH
3

. Haynu Ha JACUCTBYE W CBOHCTBA HA AHTECHHTES .
4, BufioBe FAUIONHE .+ o o a o v ¢ s ¢ o ¢ ¢ =
5. 3aXpanBaHe HA QHTCHATE o o o o s o ¢ ¢ » o
6. Crronacysatlt g TPaHCHOPMUPAINE CHEMCHTR

a

o

»

=

o

e

-

3

7. CUMETPHDAL CIIEMCHTH « o o ¢ o « ¢ ¢ o = « o
. Ceppssane na 3axpansaius xafen xpM KpaliHOTO

8

9, AHTEHH 38 KBCH BBIIHE « + o « o © o ¢ o o
10. PasHopuIHOCTH HA TOJIYBHIHOBHS H3NBIBATEHR
11, Aurenyt ,,Hpira XAUA™ . - v 4 o & ¢ s 0 ¢ o
12, Anepuoluusd aHTCHH .« o . . « « « « & & ¢

13. Cundasno pe36yxuasn Jpnonay xoMOuHaumy (Cradasau

@

°

s

¢

.

.

Y

14, HanmsxHo #3TpYBALUM JTHOONHA KOHCTPYKUME . o « o o
15, HacodeHu AHTEHHE ¢ VUENOBBIHOBH GICMEHTH « « + o o

i6. BI:pTSIIL(H C€ HACOYCHH H3IJIRYBATCAM € YIACHABHH CNCMEHTH

17. Hacoveny aHTEHU CEC CKBCCHH SJIEMEBTH o o » o o = » o

18
19

&

o

MEOTOOUXBATHE HACOYCHH AHICHM . + o o o o o
BepTrkaiHo TONAPHU3HPAHY KBCOBBIHOBE ASHTCHH

20. Wz60p 1a HOAXORSIIA AHTCHA 34 KBbCH BBIHE . » »

21. AuTeHH 3a YHTPAKBCH BBRIHE . . o « o »

a

IS

22. Amresn 3a 2m THO LBelHOB kasan™ . . . . .

g

I'pyrosy {caadasun) anrend 3a 2-m ofxsar . . .

°

.

»

¥

-

.

2

.

@

°

@

a

>

e

25, VKB amrend © EpBIoBa JAMarpamMa ga H3IbYBANero . . o

26. Coermanay dopmu va VKB u CBY amrenyr . . .

a

s

27. Krconprmosy antenun Jopmu 2a YKB- u CBY-o0xsaraTe

28, Tipenocuyy MoGHTENCKH aHTEHH . « . + . «

30, Morrcraite Ha HEXNENATCANNTES HANBIBAMAS .
3L AnreHNR M3MEPHTOIHY YPCIH . . . 4 . .

*

.

'

.

4

32, Asmvennm msacppanns 5 MoGHTEICKATA HPAKTHXA

b
$

Tipunoxensns e e e .,

R

»

29, Axtenx 34 Panmo- ¥ TCRCBHIHOUHO DpueMane . . .

-

S

3

%

-

&

&

@

&

.

z

Fe

-

v

-

e

.

.

Ha npeHasarend

ARTEHIT)

o o & 8

®

*

s

»

-

3

i

»

>

v

“

*

-

-

-

v

*

a

Sry-aeTCiM ¥ YPYNoOBH uanbupatenu 3a 70-cm Jnoburenickn ofxsar

¥

a

®

@

.

3

-

13
26
50
58
68
106
113
126
129
153
166
173
190
201
221
233
240
284
323
328
332
354
370
3
397
432
444
463
497
514
554



1. ExexrpoMarmuiuy TPenTesns:

Frepruara, H3ipueHa OT €lHa npena-
paTe/iHa aHTeHa, ¢e pasnpocTpaHsea B
[POCTPAHCTBOTO TIOA (OpMaTa HA €NeK-
TPOMArHUTHY BuaHE. TO3u mpouec Mowmwe
na ce obsCHU HarneNHoO, KaTo 4pe3 XBbpP-
ASHETO Ha HYKAKbB HpeaAMer ¢ obpasysar
BBLIHH TIO €AHA OTHAYAND HEHONBIKIE
BONHA TOBbPXHOCT., BB3HUKHAIOTO IO~
CTBOATENHNO LBIKCHAC Ha BBIHMUTS HE ce
‘@W3BLpmBA IOH  HopMaTa Ha TCUCHHT,
T. €. Bojara ue veue. To3u daxr ce mo-
Xa3Ba, XKATO CC Pa3fpLCHAT MANKA IUid-
BANIM TIPEAMETH 110 Pa3ABlOKEHATa BOAHA
nopbpXHOCT. Ipu aunca ma BATHD TE3W
NPESMETH OCTABAT HA ChIOTO MACTO H
e OBIXKAT CAMO HArope-Hafony ¢ DHTHMa
#a peamaTe. CepusTa BRIHM CE pasnpo-
cTpauaea Xperoobpa3Ho, 06e3 BojgHarta
MOBBPXUOCT 13 Ce& ABMXXU B CHIATA IIO-
coKa.

Be3uuknanara cepus BLIHH MOXE Ia
¢ce neduHEpa NOCPEACTBOM CIEAHUTE MO~
HATUSA!

— QBANCHNG NG GbAHAMA A —— HAW-MATI-
KOTO PA3CTOAHHC MEKIY ABE TOYKH, KOUTO
¢e HaMHUPAaT Ha €IHO W CHLIO MIACTO BBPXY
SRINATE, B TaKss Cnyvali -— M pa3CcTos-
HHAETO MEKAY HBa ChCEAHH MaxcamyMa
Wiy MEHHMYMa Ha BBIHATA;

- ycomoma f — OpoST Ha BHIHOBUTE
asmxeuns (Ab/OKANE HA BBHIHATA), KOHTO
¢e oOpa3syBar 3a elHA CEKyHIA;

— CKOPOCH! HA PA3npocmpanenye ¢ —
CKOpPOCTTa, C KOATO CepusaTa OT BBIHU
C& OTHAAICYABA OT M3TOYHAKA HA CHEPIAA.

CpO1HOMIEHUETO HA TE3N TPH BCIWUHHHI
¢ wm3paszgpa uped dopMmynata

14
a=C,

(1.1)

®KeOeTo ¢ =3. 108 m/s.

Tosa CchOTHOWIEHHE, 1OXATAHO C TIPH-
AMEPA 32 TPSUTSIIATA BOANA NOBBPXHOCT,
MOXE I3 ce W3NON3YBa M Py Pa3npocTpa-
HEHMETO Ha CNCKTPOMATHWTHHTC Tpei~
TeHHA

ERexypoMaruaraure Bhisy ChINO UMAaT
OUPSIENena NRKEHA i 35JHATA, KOATO

8 KB-u YKB-obxsata ce u3Mepna 3
MeTpu {m).

Kax1o nojACKa3pa CaMUSIT TEPMUH ,,bJi-
KENA NA BRIHATAY, eNSKTPOMATHUTHHTE
Tpeutedds UMAT BLIHOBA dopma. Enna
ALAAKMIZ HR BRIHATA € pPa3CTosniero
MEXKAY HBA CBCCANM DBIHOBM (BPOHTA C
emaxsa $asa (hur. 1.1).

thurypara 1oxasBa BBIPHITOTO HPE -
CTaBsIHE Ha CHHYCOMIAIEH IPOMEHIIEE TCK,
KOETO XapaxTepH3upa MOMEHTHOTO Cb-
CYOSIHUC HA ©HAHA HE3aTHXBAA eJeKTPO-
MarHuTHA BEIga. MoMeHTHaTa CTOMRGET
HA QVIUIRTYIATa C& U3MEHS 11O TOJEMUHA
¥ HOJBIPHTST B 3ABHCHMOCT OT BDEMETO
(orcrosmueTo) mo cuuycompa. Ot wHa-
yepranure orcewxu A—B uw C—D co
BIOKAQ, Y€ NBIDKHHATA HA BHIHATA MOXE
A4 CC v3MEepBa HE CaMo IO HyJIeBaTa JIu-
HYA, HO ¥ MEXJIY ABE KOM [1a Ca ChCelHH
TOYKH C eHHAKBO NOJIOXEHHEe 1o ¢asa.

Tlpueto e ¢asara jga ce oTyaATa B
BIJIOBH TPAAYCH, TIPH KOCTO EHO SN0
TpenTenne (CHHA JIBIDKUHA HA BHIHATA)
¢ suuary paBHo pa 360°. Ilo TO3M HauuH
MOTraT JIECHO Jia ce npasar Ga30BH Cpas-
HEHUS W 1a <e onpepenst Ga3oBH H3Me-
CTBAHMIL ’

Enunuuara 34 u3MepBaHe HA 4eCTo-
Tata ¢ xepu (Hz). -

1 Hz=1 Ttpentenue 3a CcexyHNa

i kHz==1.10* iz

1 MHz=:1.10% Hz=10060 kHz

1 GHz=1.10 Hz=1000 MHz

CKrOpOCTTA HA pa3NpOCTPAHEHHES HA
ENEKTPOMATHHTHITE BEIHE B CBOGOIHOTO
npocrparctso ¢ 300 000 000 mfs ¥ cpor-
BETCTBYBA Ha CKODOCTTA Ha CBETJIHHATA.
Koraro ce rosopy 3a CKOPOCT Ha pasipo-
¢TpaneHde B CBOOOLHOTO IIPOCTPAHCTBO,
34 TAXOBA CE NPUEMa SAHO CHBCEM NyCTO
IPOCTPAHCTEO, EIHO MICAJIHO CHCTORHHES,
KOSTO B HeHCTBUTENHOCT HE CHIICCTBYBA.
Jopn XxOCMHUYECKOTO MPOCTPAHCTBO HE €
CHLBCEM HIYCTO. AKO. EIEKTPOMATHHTHHTS
BEIHM HE ¢ PABNPOCTPAHABAT B CBLOON~
HOTO HPOCTPAHCTEO, TAXHATS CKOPOCT HA
PAIPOCTPAKCHAE € MATKO TIO-MAKA OT
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@yr. 1.1. WiMenenue pa aMuAATyRATE HA SIEKTDOMATHUTHE BRINA 1 3ABMCAMOEY OF BREMISD

3000000 km/s. Hamanssanero Ha CKO-
POCTTA 3aBMCH OT CPenara, B KOSTO €2
pasnpocrpauasar BeiaHpTe. Koraro rasm
cpena € atmochepHUAT BB3AYX, Hamalie-
HHETO Ha CKOPOCTTA HA PasfpoCTpaHeHHe
& TOJNKOBA MAaNKo, u¢ ¢¢ npeuebpersa B
HOYTH BCHYKM NPAXTHYESCKH Cilydau,

BB BHCOKOYCCTOTHATA TEXHHKE CTOH-
HOCTTZ Ha ¢ ce upHema 3a 300600 km/s.
AKO Ts e 3amectr BRB dopmyaa (1.1),
8 noaydana

_ (1.2)

wpueroA enm, ¢ -sm/s, f— 8 Hz, uir

KERHETO A € B 1, ¢ — B km/s, f— 8 kHz.
Upes pa3sMecysape Ha WICHOBEYC M2
PABSHCTBOTO €& HOJYYABE

300 000
fe=00000
A
xpnero fe B kHz, ¢ -8 km/fs, A~ B 1m.
B npwroxenusra ¢ panena Ttabnuna

34 TPECMATAHE HA YeCTOTaTa O JBJKH-
RaTa na Bhamara v obparno (rabn. 33.8).

I.1. EgerTpoMarugTio nojie

koxopere, NPOTHYAINK B EAMH [PO~
BOAHNK, Ch3HARAT CASKTDOMATHATHO HO-
€, KOETO Ce pasnuciiara OKoJo NPOBOA-
wuka. To ¢e ChCTOM OT ABE KOMOOHEHTH —
SICKTPHNECKO [OJAE W MarHHTHO IIoJe.
32 na MOXe Ha NPEACTaBM HarjieiHo Ipo-
HECKTS IPH BEIHUKBAHE HA EIEKTpOMAar-

HUTHOTO noyie, Gu3uxsr Malxes Capadek
CH TIOCHYXWJI C HIPHIIATadHA K JHEC METOR
TONICTC Ha C¢ OHATNEeNH ¢ BEBOKNAHE
H3 CHJIOBH JIMHHH,

EIHO CHIIOBO IIONC €& XApaKTEPUsHps ¢©
TOJNIEMHHATA U HANPABJICHYCTO HA CHIHTE,
KOMTO MOIAT @ €€ UpOMeust OT MACTO
Ha wicro. Ilocoxara Ha HAYepTANHTE
CIUIOBH JMHUH CHOTBETCTBYB& HA NOCO-
Kara Ha J[elcTBYRAlATA CWia, JOKATC
OTCTONHVSTCO Ha CHTOBHTC NHHHU e1HA
OT Apyra, T.e. TAXHATA FECTOTA, @O-
Ka3pa, rpaQuuHO TOJEMHHATA HA CHISTA.

Engo cunmoBO HONE, B KOETO CHUNIATa
HABCAKBAC € CIHAKBA [0 FOJIEMHHA ¥
HOCOKa, €C Hapmua xomoezenns {paBHO-
MEPHO). AKO 1OCOKATA ¥ rOJIeMAHATA Ha
CHNATa C8 HpOMEHA (HepaBsHOMEpHo pas-
HPERCNCHHE Ha CHIIOBHTE JIMHMHE), TO
TOTABA C¢ YOBOPU 33 Hexgmocenne {He-
pPaBHOMEPHO) TIONS.

1.1.1. Excxrpauecko noae

Axo pea npesmMera, Hanpumep cdeps
HMAM ONacTHHH, 3apedcHH ¢ MPOTHBOHO-
SIOMWHM €JICKTPHYCCKH 3apsiy, e HaMuAPaT
Ha ONIPSACNICHO PA3CTOSHUES SRKH OT APYT,
B NPOCTPAHCTBOTO MEXIAY T34 ABA npek
META €6 Ch3/laBa CNCKTPCCTATHYRO MO,
Tei Karo 3apsaLT, a4 ¢ TOBA ¥ IOJETO,
HE Ce OpoMeHsT, HONSYs <¢ Hapuya
CAEKMPOCIANTYHO.

Ha dur. 1.2 e noxazay ¢oud XOHISH-
3aTOD, YHHTO INOCTHHY <& 3apeugsn ¢
nportusonoioxkay 3apsou. Crnara n po-
COXATA Ha CHEKTPOCTATUHHOTO Hone <6
OTPA3NBAT UPE3 CHIIOBY JHIHNH, HAPCUSHE
eaexmpunecky craosu auipm, Ilpu TOBR
ABYMEPHO UNDCHCTABSHE IUIACTHHMUTS BR
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KOHASH3ATOPA €3 IOKAJAIHYM 8 HLUPLYHO
ccyenye, TIOTCHUUANYATA PAs.IHKA MIKAY
WIACTHUHTE HA KOMACHIAIOPA M DA3CTos-
HUETO MUY TSX ONPEASJINT HAIpPersa-
TOCTTE HA CHCKTPOCTATHYHOTO niose. Tlo-
TEHUHATHATA PABJAMKL € HPABO UPOHop-
UOHAIHR, 8 PACTOAABRETO MOWAY IIIACTH~
Mi11€ — oGpa™io HPONOPIHONAIHO HA Ha-
MPETHATOCTTA Ha nosgero. Hanpexenuero
B XOMOIEHHOTD CICKTPHMECKO NHONE Ce
UPHBCIRAA KBM CAMHMUA 32 HBIDKHHA X
ce onNauaALa  KAvo jgupeznamorin g
eqerirpueckony noae. Hanperuaroctra
Ha SHSKTPUYCCKOTO MO ¢ PABHA Ha MHO-
TCHOLAMHATA PA3NMKA 32 SIUIENN2 AbJl-
RAHA TO IPOTEKCHIC HA ¢UHA CHIosa
nanys. T8 ce Jana BeB BOJTOBS Ha METHp
{V/m) 1ua B wacTH OT BOATA HA METhP
{mV/m, pV/m).

Lpumep

e noactasl HA KOWMEH3ATOD ca pads
nojroxxens na 0,2 m euna or upyra. lia-
UDSKCHRCTO MOXNY mractuynre ¢ 10V,
OTTYR MOxe A3 €O NPCCMETHE HAIpEr-
HATOCTTA HA CIACKTPOCTATHUHOLO HONE

.19?»:.50 Y/m.
02Zm

AKO FHM ILIGCTHHATE HA KOHIASH3ATODE
€ IPUAOKM NPOMEHIIMBO HATDEKENHE,
TOLOKATA W HANPETHATOCITA HA TONSTO
QHCHBAT TAKYA HA NPOMCHIMBOTO Hampe-
WeHMe.,  HOuPOKbCHATO  WIMCUNIIHST C8
TOTOK OT 3apAid XbM ILIACTUHETE HA
ROHASH3ATOPA MOXC IA Ce u3Mepu B
OPOROAHKINTS KBM 1EHEPATOPA KATO Hpo-
MEHNUR TOK.

LL2, Marmiine noae

Qz-m{xe BCCKM DPOBOJAHHK, U0 KOHTO
TEUe TOK, ¢¢ ofpasypa MACHUTHO moje.

Gur. 1.3
MarspTHO Mofie M2 TPOBOMHUE, 10 FORTD RpOTHY
HOCTOSMHEH TOK

AXO TOKST € XOCTOSHEH, MATHHTHOTO
goJie He Ce DPOoMEHs MO HAPABJCHUE H
HADPErHATOCT;, 38ToBd TO <& Hapuuys
Mazrumocmamuune  1one,  MarapTtHuTe
CHTIOBH JMHOM GODA3yBAT KOHUCHTDIYHM
OKPBKHOCTH OKONO TIPOBONHHKZ, XKaXTO
¢ mokazano ua ¢ur. 1.3 3a enun npap
NPOBOARUK. MarHUTHATS CHHOBM JIAHUW
BbB BCHYKH CHOyMAd <€ 3ATBADAT CAMHN
B cche o

AXO O UPOROJHHMKA HOPOTHHME Hpo-
MEHJIHB TOK, MATHUTHOTO 1I0Me €& HAMEHS
[0 HAUPABACHEES H HAUPCIBATOCT B Taky
C NMPOMEHIANUBHA TOK.

1.1.3. 3asucrMoct Moy
CACKTPIYECKOTO H MATHHTHOTO
node

EABO HAUPCMCHHE CB3JABA  BUHATH
SHEKTPUMECKO RO/, 4 BCAKO IPOTHYAHE
HA TOK NPEIMH3BHKRA BH3HUKBANEG HA Mar-
HuTHO nosne. Ho Tox Moxe ma npoTuus
€aMO TOIaBa, KOFATO CLIOECTBYBA WO+
TCHIMANINA pasiivka, T. €, HAIPDCKSHTC.
OT TORA CHCHBA, Y€ EACKMIPUUCCKOMG B
MAZEURIAOIIO  TIONE  CHIUECTBYRAT BA=
Har{ eguHOBpeMento. BeAxo npoOTHYAne
#a TOK HEHIMEHHO CH3UABA eAeKHIpoMAz:
RHUMBC TOTiE,

114, Tpomenino eseRTpoMarsHTie nosm

JefcTBUETO  HA  eNEKTPOMATHATHHATE
BRAHE HA DPa3sCTOAHHC OT MATOUHHKA (M3~
ABYBAHCTO) MOXKE 3 ce olgcuu ¢ uone-
ICHHETO Ha €RHO CHEKTPOMArHUTHO II0JIe,
CB3OANCHO OT MUPOMESHIMEB TOK. Boako
OJIe CHABPIKA CHEPIYSI, XOSTO C2 B3UMA
OT 3axpausamms redeparop. Mseecrno
BpEME CHEI BIIIOYBAHS HA TeHEPATODPH
eHEPruATa ,M3/IA3a" OT UPOBOZHAKA B
OKOJIHOTO  MPOCTPAHCTBO — Ch3AaBa  Ce
ERCKTPOMATHUTHOTO [ose. | {,3BCCTHO
BpemMe” 3aTopa, 3aIMOTO  CICKTPHYCCKATA
SHEPIMA HE €& pasupocTpaunsa Oesxpali-



no 61pz0, a ,.CaMo” CHC CROPOCTTE Ha
cperimnara). KOraro reHepaTophr  ce
M3KITIOUYM, CNICKTPOMArHUTHOTO [olie ¢e
paspymasa, T. €. CHEPrEsTa Ha IONETO
ce sphia obpardo B OpoBoAHMKA. 103W
HPOUEC HINCKEA CHIIO ONPEHENCHO BpEMeE.
Tiopagy Topa HAH-OTHANCUCHUTE OT HPO-
BOAHMKE UYBCTH HA KOAETO €€ BPHILAT
OCTECAHY,

Paspymasaiioro ¢¢ MarsAtHO HOJIe
CH3LA5A B NPOBOARKKA HATIPEKEHHE, KOETO
OT CBOSL CTPAHA OTHOBO U3IPAXKAA CJeK-
TPUYCCKO Nosie. ToORa HANPCKECHHE, KOETO
BB3HUKBA UPH [PCKBCBAHE HA ENeKTpu-
HECKATA BEPUra, Ce CHeIa MHOIO YeCTO B
©KCIHEBHETO. 10 TPEOH3BPHKBA HanpuMep
HMCKpaTa Opy OTBapsie Ha KOHTAKTUTE Ha
NPEKLCBAYA B 3analuTeNHaTa CHCTEMa Ha
MOTOpHKTE NPSBO3HK CPelcTsa.

ipy npoTasane Ha HOCTOMHEH TOK
EJICKTHOMATHUTHOTO [OJE. He €& ¥3MEHA.
Oripcannte POMEH BH3HUKBAT CAMO IIPH
Brmoysade (U3rpaxaase Ha TOJETO) M
u3KmoyBane (paspyiuasagc Ha MOJCTO).
AKO 110 DPOBOAHMKA TEYE HNPOMEHIIMB
TOK, IPOLECHTE HA BKIICHBAHE ¥ H3KITI0Y-
Bawe Ce€ NOBTAPST HENPEKLCHATO B 3a-
BHCHMOCT OT 4Y€CTOTATA.

ITpu onpenesieny yCioBUs, KOUTO IHE
Oppar pasrienany JONbIHUTESHO, [po-
LIECHTE TIPOTHYAT Taka: ¢ HApacTBaHe Ha
AMIVIATYAATA H2 ODPOMEHNMBHA TOK Bb3-
HEKBa (33aKBCHABA € BPEMETO Ha pas-

DDOCTp&HGHMC) NPOMCHIMBO CIICKTPOMAr- .

HUTHO Tione. Ioraro amIumTyllaTa Ha
TOKA B CHOTBETCTBHE ChC CHHYCOMAAN-
Hara my diopma cnaza HO Hyna, €HEp-
THATA HA NOJETO CC BPbBIUa KM OpPOBOJ-

Bowmop £

AN
N Bewmap J-
T ? e e
/ flocoxa 4
” ,ﬂajnpacm;w‘ -
HEHUE

p Bexmap

Dur. 1.4

Pasnonoxenye #a BEKTOPUTE HA ENEKTPOMATBHMT-
WOTO _NOJE ¥ JIOCOKA HA PasApPOCTpaHenue Ha
CNCKTPOMATHYTHATE BRAHY B ¢BODONHOTO NpO-
CTPAHCTRY,

10

Eaexmpuuecku cuiolu
sl

. :\ Hoenymut
: TS cunobu
N S S N N Y Ry

LSS

Gur, 1.5
q)pOHT Ha piioCKa pRIHA ¢ BEPTHKAMNG
3auus

WOIHEPH~

umka. Tt xaro ofave To3m npouec mHe
npoTuya Gesxpaliso 6p30, HacT OT cuep-
rHATA HA NOACTO €2 BPHIIA B IPOBOAHNKA
ChC 3aKbCHEHHE. B CHIIOTO BpeMe Tam
BEYE CHIICCTBYBA HAOBIHO W3MECHEHD
pasnpenenenue Ha toka. TO3M HOB TOK
H3rpaKga HOBO I0Ae, KOETO OTOIbCKBA
YACTHTE HA BPBUIALIOTO CC KbM NIPOBOMI~
HEKE HOJie. BIOKUPAHUTES 00 TAKLB HAYUH
CNEKTPHUYCCKH CHIOBH JiMAnu o6pasysar
3aTBOPCH KOHTYDPH, KOuTo ca obxpanarn
OT MACHATHH CHAOBH JjuHuu., Toil xaro
TO3M HPOLEC Ce TOBTAPS HENPEKLCHATO B
3aBUCHMOCT OT HCPUOAA HA NPOMEHIIUBUS
TOK, B HPOCTPAHCTBOTO €& PasupocTpa-
HARA C/IHR CNCKTPOMATHATHA BBIHA, KOATO
110 4eCTOTa H AB/DKHHA HA BLIBATA ChOT-
BETCTBYBA TOYHO HA BB3OYMmalums Upo-
MeHnvs Tok. Ta ce oTpaneuyasa oOT Upo-
BOAHMKA CHC CKOPOCTTA Ha CBETIAHHATA.
Vcenosrero 3a ofpa3syBane Ha €heKTpO-
MarHUTHH BBIIHK B CBOOOHHOTO IPOCT pan-
CTBO € TeHEepaTopsT Na Ch3HABa B TOYHO
ONpEHeNeH MOMEHT TakoBa pa3npeache-
HUE HA TOK4, KOETO NPEerpaxaa mhTs Ha
BPBILALIOTO €& KbM NPOBOAHEKA HOJC K
IO UpHHYXHaBa aa IpeMaHe B IPOCTpaH-
CTBOTO.

Tlocoxara wa pasnpocTpaneHre Ha
SNCKTPOMATHUTHHTS BBJIHE B ¢CBOOOIHOTO
NPOCTPAHCTBO ¢ TEpHeHOuKY/spHa Ha
SNeRTPOMArHUTHOTO mosie. Tosa e 1o-
Xa3aHo upe3 Bekropure BHa ¢ur. 1.4.
Bexropsr FE xapaxkrepusupa Hanpersa-
TOCTTA Ha CISKTPHYCCKOTO NOJE, 4 BEK-
TOPBT H — HAOpPErHATOCTTAa HA MATHHT-
Hoto nojye. Bexmopem ua Hoinmunz vy
OUpENie/IA UPEHACAHETO HA CHEpPrus B



NOCOKaTa HA pasupocTpaHeHwe, To# e
TIePIEHIMKYISIpEH Ha Bekropute L u H
H 03724aBa XOJIMYECTBOTO CHEPrud, KoeTo
fpeMyHaBa 3a enHa CexyHAa Npe3 Io-
Bepxaoct or 1 m?, pasnonoxena mep-
NCHAUKYISPHO Ha IIOCOKATa Ha pasnpo-
CTPaHeHue.

1.1.5, {laocky byt

EJexTpOMArHuTHATE BBJIHY, W3NbLYCHH
OT TOYKOBHIEH U3TOYHHK, €€ PA3HPOCTpa~-
HABAT B CBOOOMMOTO NPOCTPAHCTBO pap-
HOMEPHO BBB BCHYKH IOCOKH M C €4HAKBA
cxopocr. Tosa MOXKeM Ha CH IPEICTABUM,
aKO TPHEMEM M3TOYHHMKA 34 LEHTHP,
OKOJIO KOUTO ce 00pasyBat HEHPEKHCHATO
HapacTeamy  cdepuudn  OOBMBKA.  AKO
SuXMe MO Ja BUAKM T34 OOBHBIH,
8 HenocpeacTseHa GIM30CT J0 MITOYHNKA
(Mansx paguyc Ha clepara) iufgxMe aa
i onpedesiuM  xaro chepuynu. Epxa
oTHajedeHa OT LEHTbpa 0o0BHBKA 1He ce
BE3OPUEME KATO IUIOCKA JIOSBPXHUHA,
3aM0TO HOPAMM FOJSMOTO PA3Mpenue
HA TOpHATA DOBBLPXHOCT RA cdepara 3a-
KpuBgBaeTO HiaMa Jja ce 3abensssa.
TouHo 33T0BA M 3eMHATA HOBBPXHOCT CE
BB3NpUCMA He KaTo cdepHuHa, a karo
m10ska. EAeKTPOMAarHuTHHUTS BBIHH, Ha«
MEpAM C¢ HAa TOJHMO pa3CTOAHHE OT
WITOYHUKA, Ce Pa3rfaeKiaT CbBUO0 Xaro
aaocku seiaun. Ha dwur. 1.5 e mokasado
[I0JIETO Ha €iHA IIOCKA BLAHA N eCKTpH-
SECKUTE M MATHATHW CHIIOBM JIMHUH B
eIHMH  OMIPEIeicH MOMCHT OT BPEMETO.
CTpeaknTe NOKa3BaT MOMCHTHUTC TO-
COKH Ha CHJIOBWTE JUHHH 32 CIHHA BBHIHA,
KOSTO €& Pa3ipOCTPAlising B HANPABICHHE,
AEPHEHANKYAAPHO Ha TAOCKOCTTA  Ha
crpanruara (shiiard ce npuiiimgasa Kem
mabrronarens). 3a ejHa TUIOCKA BHitga Ce
Ka3Ba, 4e T e ¢ rR1ocek Ppoum. Tlocoxara
fa CIACKTPHYCCKATE i MATHUTHUTE CHIIOBY
avnuyu ce obppina Ha 180° seexu nony-
Hepuo/l OT TpenreHwero (HOCoKara Ha
crpeaxure ce obpswa). [Tocoxara wa

PABNPOCTPAHCHHC HEC CC HMIMEHA, TaA ©
BUHAr® JCPUCHAUKYJISpHA  Ha (I)POHT&

Ha BhIHATA.

1.1.6. Haupersatocr Ha IHOACTO

Hanpeenamocmma Ha eASKTPOMATHAT-
ROTO Hofe ce feduHupa ¢ HAPEKEHHUETO,
KOGTD CHUICCTBYBA HA eNUHULA ABIOKAHA
MO JIPOTCKCHME 1A CUHA CIEKTDAYECKa
CWIOBA JIMHIS, DABNONONKEHA HA (PPOHTA
B2 peanara. THit KATo HANPEXKSHHELO €
HPECMETHATO 334 CHMHMIA JbIDKITHA, Ha-

IpersarocITa Ha SJCKTPUUCCKoTo noe E
e W3passBa BBB BOJATOBE 1d METHD,
croTBETHO MY/m wiu uV/m.

B cpoBoHHOTO NIPOCTPAHCTBO HANPED-
HATOCTYA £ HAMansBa jMHCHHO € yBeiaH-
YaBaAHETO HA PA3CTOSHHETO 70 F3TOMHAKA
Ha SHeprus, T KAaTO HpH TOBA TIOCHEHR-
HaTa Tpabpa ma ce pasupeneny Ha BCe
yo-ronsMa maonr. Taka pa ce  gaxe,
eneprusita ,,m3ThyaBa’. Korato epud
usnpysaTen cp3gana Ha 1 km pascrosnue
HAUPErHaTocT Ha ronero E, HanpuMmep
1000 uV/m, nma pascrosrme 10 km na-
npernarocrra me Grue 100 pV/im, a na
1000 km-—1 pV/m. Tsit xato npu pasnpo-
CTPAaHCHHE Ha DPAJUOBLAHATE B 3EMHA
YCTIOBUST HC CHIIECTBYBA HMACAIHOTO Ch-
CTOSHHE Ha CBODOAHOTO TPOCTPAHCTBO,
3aBUCEIIOTO OT PA3CTOSHHETO OTcrafpane
HAa HANPEeTHATOCTTA Ha MHOJeTo € I10-
FOIAMO.

1.1.7. XMoaspus:anss
HHTE BbaNY

HA CAeKTPpOMArnHT-

Honapusayusra wa  CIEKTPOMAarpul-
Hata BBJNA ¢e Oonpeacns OT 1TocOKaTa Ha
eqdexmpuyeckama KOMIOHCHTA, Ha TIOJETC.
Pasnuuasar ce ABa rjasiy BUOa NOIS-
pusauus — uHelina w esunmuyna (ChOT-
BETHO Kpoooga). TTpH esmumTavung ToNspH-
3aUMs II0COKATA HE € (uKcupama, a ce
BLPTU HENPEKbCHATO MO eNIHIca. AKO Bhp-
TEHETO €€ M3BBPRIBA 110 OKPBXHOCT, TI0-
HAPM3ALMATA CC HApwya Kpveoea. Cropen
[IOCOKATA HA  BBEPTSHE c¢ pazjmuanar
OlUE TONAPU3ANMS C AH60 GopHIeHe ¥ IO~
AApM3Anug ¢ dgcro sapmeie. B KHCOBLI-
HOBHS JMANA3Z0H  CANNTHYHATA (Kpsro-
BaTa) NOASPH3AIUA [OYTH HC € H3IT0Ji-
sypa, poxaro B CBY-nuanaszoHa npuio-
JKEHUETO B Hapactsa ocobeHo B objact-
T4 HA KOCMHMYECKUTS M3CHUBAHMS {(HAND.
PAIMOACTHOHOMUSITA).

Ilpn  nuwelinara NOJAPU3AUUST  EICK-
TPUYECKHMTE CHIIOBHM JIHHUH <A IIpasH,
KATO WMaAT OUPSHESICHO MONOKEHUS Cups-
MO 3eMuara ToBBPXHOCT. CHOTBCTHO HA
JIOCOKATA HA eACKTPUYECKUTC CHIIOBH
JMHEE DO OTHOLICGHHE HA 3eMHaTra Io-
BBEPXHOCT €€ PpasnuuasarT Xxopuzonmaing
HOAApH3aANMs (CHJOBUTS JIWHAM Ca pas-
HONOMXEHH XOPUSOHTAIHO COpPsAMO  [To-
BBLPXHOCTTA HA 3EMATA) M GepPHIKAING
noygpu3atusg  (SACKTPHYCCKUTE  CHIIOBH
JIMHMA €A NEPHCHIMKYISIPHH HA 3eMHATE
HOBBPXHOCT). Taxka HANpPHAMED HOKA3aAHALT
ua ¢ur. 1.5 QpoHT Ha BHIHATA € BCPTH-
KaaHo TONEPUBNPAH, 3ALOTO ENCKTPHYe-
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Sur, 1.6
Ejexrpuvecko nosie Aa AN BePTHXAMCH LUNON.
Monmentuo ChcrosHue npu f=Q

CEKMTE CWJIOBW JIUHHEM NPEMHHABAT OTBEC-
Bo. CoLiIecTByBa CbHIMO Taka M BLIMOXK-
HOCTTA BBJHMTC Ha CC DNONSPUIUDPAT BLB
BCAKO €AHO NONOXNEHHE CIPAMO NOBLPX-
HOCTTA HA 3eMaATa (MEXKIAY XOPU3CHTAIHO
N BEPTHKANIHO), HANPUMESP HBKNOHEHH HA
45°, TlpakTuyecks Tazli Bb3MOKHOCT c¢
npunara psaxo. Ha gur. 1.6 ¢ noxazauo
CASKTPHUCCKOTO NOJIE Ha [ONYBLANOB
suGparoep.

B kbcoBuanosusi 06XBAT MHOTO HECTO
€2 MOARABAT M3MEHCHUSR Ha noaapuia-
HuATa, NPENU3BAKAHT OT HESAHOPOLHOCT-
Ta wna Houocdepara. Te npeau3BHKBAT
SBACHHETO 3aTuxpane (3aMMpane) Ha cur-
HANA, TAKA HAPCYCHURA ROAXPUIAUUONCH
Padune, TpenareTaunTa 10 UbTH HA pai-
GPOCTPAHEHHE HA BLAHETE CbIMO MOrar
JQ OpeAr3IBHKAT 3aBBPTAHC HA HOSPHe
2auunTa.

B nali-o01m nuauy MOXE A3 €8 Kaxe,
Ye cAHA XOPUIOHTANHO HITPAACHA aHTeHa
A3ABYBA BbAHA € XODHBOH’!‘ZUIH& 1ONNPH-
3auua. [10 chbumn HaunH eun BEPTHKANKO
OpUEHTHPAN AHTEHEH NPOBOANKMK U3NbYBA
BEPTHEANHO nonapusupata ehrua. [lpu
Hsaxou anTesn ofauc HE € TAX2 NECHO Ia
Ce yamae NOJIpu3aLHATE camMo no pas-
ROAGKERUETO Ha npoBogsunuTe (Hanp.
OpH OpPOLENHKTS 4HTCHN mne gsoinud
geagpat). Fio chliara npHYRHA HEC MOXS
a ce pajie npocro, seeobio npaBuio 2a
SHUNTHYMHA HOJSPH3aLUA

1.1.8. Orpaskenue, pehparcns u pudparg

O6XBaThr Ba TEXHMYECKUTE BUCOKH YS-
€TOoTH, KOHTO 3acma YECTOTHUAT CHEKTLD
ot 30 kHz no 300 GHz — croTsercrBy-
Bayy Ha Bujmu ¢ gelbkaxa o1 10 km no
1 mm~-ce 03HauaBa YECTH CHE CyMmap-
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HOTO WOWNTHE paducsvany. Cranara Ha
enexTpoMarauTHuTe puaHn obaye ne oG-
XBAiHE €aMO PADMOBLANUTE, TSI NPEMH-
HABA NPe3 CBCTVIKNHUTE PLARH 1 NOCTHIa
[0 KOCMUuECKHTE npyeHust. Paznuara
MENAY PAMOBBINUTE U CBETJIHHHUTE
BBJIHE € CaMO B ABIDKHHATA H3 BLIHATA,
nopagy TOBA PANUOBBIHUTE ChLIO KaTo
CBETMHHUTE €€ OTPasfBar, Opetynsar
ce @ audpakTHpaT.

Tipu ompaycenue ¢ PAZNRYABAT HACO~
yeig (OTACHANHO) OTPRKEHNE, KOCTO €8
NOyyaBa NpW  TAaAKa NOBLPXHOCT, H
paiceano {(OHGY3IHO) OThAXEHUE, KOETO
€€ nosayuasa OPE OTPa3sNBaHe OT HEpas
HA DOsBLPXHOCT. [Ipu HACONCHOTO OTPaKE~
HUE NAfANMAT HbY, OTPE3CHUNT JbY R
NePNCHANKYJINPST, HIJUFHAT B TOUKATA
H3 OTpa3sBaHc, hexar B CfiHa pPaBHUHa.
brereT Ha panase ¥ PTEALT HA OTpANE-
HHE, H3MEPCHH CnpsSMO NCPHEHANKYNPa,
H3OWTHAT B TORKATa HA OTpasspase, ca
pasuu. Koeginyueninont Ha OTpaxenue ce
ONPEACIst OT HPpeoduMoCHImd, Juesex-
WpAIQna  RONCTRIEING W MOZHUIREGINA
aporugaexioem (Nepmeabunurera) ra Of1-
Pa3ssBalus MPEAMET. .

Pegiparyus (npeuynbane) Ha eNEKTPO-
MArHKTHATE BBJIRU Ce NOABARA [IPH npe-
MHAHABAHETO B CPEaa ¢ APYra AUCHEKTPHY~
Ha xoHCTauTa. To3m npoucc uMa ocofeHo
rONAMO © 3HAYCHME NPH  PasnpoCcTpae-
HUCTO HA yjTpakwenre Bubauu. CropocTrta
HA DASUPOCTPAHEHKE HA CNEKTPOMATHUT-
HUTS BBJHH 3aBUCH OT AMCNEKTPUUHATE
KOHCTaHTA HA CpepaTa, npe3 KosTo Te¢
apeMunaear, AKO cpeaara e NpoMeHH,
npomens ce u ckopocrra. [ipomsuara Ha
CKOpOCTTa OPEMM3BMKBA [pOMaHA Ha
nocokara na pasnpocTpanenue, T. . pede-
pakima. ArmocdiepiHaT Bh3BYX ChLIO HMA
PA3AMUHE AUENCKTPUUHM KOHCTaHTH, 38~
BHCCHIM OT MIILTHOCTTA M OTHOCHTCAHATA
paaxnoct. Ccobeno Harsemo npeuyi-
BAHCTO MOXEe Ja ce uadaopapa npn
CNEANMA OHTUYECKY OVUT - C/INA HAKHO=
HCHA DPLYKA, MOTONCHA HANONOBWUHA B
CbA € BONA, M3TNCHKAA NPCrbHATA B M-
CTOTO, B KOCTO HABN3A BHB BOLATA.

Hudiparyusima  (orLBaHETO) Ha  CIEK-
TPOMArKUTHUTE BLAHM HaCTbiBa DPH
HANNYHE HA OPSUATCTBHE € OCTPA Db
Goue, pa3nosOKEHo HA IIbTA HA pasnpo-
CcTpanesue Ha BBanwrte. Td uecTo npas#
BBL3MOKHO NPHUEMArETO HA PalMOBLI-
HHUTE B 30HU, HAMUPRLWM Ce B Csinka {385
nnauuEn gau crpanu). Judpakunara €
YeCTOTHO 3aBHCHMA —— TH  Hamanssa <
HAPACTRAHES HA 4eCTOTATA.



2. PasupocTpanenne Ba eJeKTPOMATHATHATS BhINE

2.1, Bemuz aTmocdepa

3emuara arMochepa Wrpae 3HAYATENHG
OIS Tpy PasnpOCTPAHCHUETO HA eleK-
TpoMarnuTHurTe Bbhann. Iasosara 06-
BEBKa Ha 3emsiTa JOCTHTA H3 BUCOMUHAE
A0 20003000 km m ce cvcTom rnasHO
©OT 210T, BLIJICPOASH [ABYOKUC B BOJHHA
GAPH. ‘

ArmocdiepaTa ¢ JEN¥ Ha TPH OCHOBHE
enos: mponocdepa, cmpamocdiepa a iono-
ehepa.

2.1.1. Tpouochepa

Yacrra ot 3emuara armochepa, KOsTo
©8 npocTupa OT NOBBPXHOCTTA HA 3e-
MATa pO Bucouuna oxono il km, ce Ha-
puva mponocdiepa. Hapuya ce Cblo B
KnumMaTHuna cdepa, 3ailoTo Hali-peue B
Hes  IPOTHYAT BCHYKH  METE0pOJIoruye-
CKH Ipoucey, onpeaenaum spemero. Tpo-
wocgepata cpabpa npubnusurenno 759
OT BCHYKN BEUICCTBA HA 3E€MHATA ATMO-
cpepa. Ha dur. 2.1 e noxasano pascnoe-
EMETO ¥ XOMbT HA TeMIEpaTypaTa B J0J-
HaTa uact Ha armocdepara.

O610 B3€TO, TEMICPATypaTa HA BB3-
Ayxa B Tponocgepara cnanra ¢ ypenwua-
BaHe Ha BucouynHarta, ¥ To ¢ 6 jo 8°C na
Beeku 1000 mi. Hla ropwara rpanmua Ha
TponocPepara, nOpE  TAKa  HapeucHara
mpononaysa, T8 JKOCTATA €AUH MUHHMYM
or cpeano —50°C. Bucoumnara pa Tpo-
HONAY3aTa~—~NPEXOAHUAT C/ION MEXAY TPO-
pochepara u crparocdepara, € npoMeH-
smBa. 32 manmTe reorpadickn IMUPHHT TR
¢ wail-manka npe3 Maprt (9,7 km) ¥ nait-
vonasma npe3 o — 14L1 km. Cweros-
mueTo Ha rponochepara € or ocoGeHo

3HAYLHAC 33 PA3HPOCTPAHEHACTO HA YATPA-
KHCHTE BHLIHW.

212, Crvarocdepa

 Umpamocghepama ce npoctipa #a vE-
Soda o1 11 a0 80 km. Ta e 3013, B

ROATO HAMA XAAMATATHA TiPOSBH, W C6
Xapaxrepusupa € IVhJHOTO OTCBHCTBHE
Ba sonHu napu. TemneparypaTta na Bbi-
Ayxa B crparocdepara oCTasa OuTH 00~
CTOAHHE [0 €4HA BHCOYMHA OT OKONo
20 km (30Ha 1A NOCTORHAA TEMIICPATYDA),
Ha Bncounna nan ABafeceT KHAOMETPa
TEMAEPATYPATA DOCTENEHHO €€ NOKayYsa
u pocrura npubnasuremio 50°C npu su-
counna 50 km. Tasu 3083, B KOATO TEM-
nepaTypara ¢e noxausa, ce Hapuua Cbiuo
TaKka ¥ O030HOBa OONACT, Thil KATO B HEeH
BL3AYXDBT UMa OTHOCHTCHHO TOJIIMO Che
IbpxaHue Ha 030H. O3ounoBusTt Ccnoi
¥MA TONSMO 3HAUCHUE 34 BBIHNKBAHETO
¥ 3ana3BaHeTO Ha xupora Ha 3emsTa,
3aW0TO TOH NOrBIIA roasMa vact oT
YATPAsruoNeToBoTO ninbusare Ha CibH-
uero, spenno 3a bakrepuure ¥ KICTKUTE,

Han 50 km ortHoBO ce nposBspa Tel=
ACHUBA KbM CHANAHE HA TeMUeparvparta
C HapacTBaHe HA BUCOUMHATA M HaKpasd,
na Bucounna 80 km, wa npexona xvMm
HoHocdepara ce HAMHUPA OLIE €HA TOYKE,
Cliel KOSTO TEMICPATYpaTa 3210uyBa Dag
A& BapacTsa.

2.1.3. Hloucedepa

Houocgiepama  ce npocrupa Ha BWCO-
yyna naa 80 km. Ts nocrtura Ha BUCOYMHE
10 okono 800 Km # npu Tosa noOCTEneHHo
NPEMUHABA B MEXKAY3BE3AHOTO  Opo-
crpaucTBo. Ipexoniara o6aacT KbM MedX-
AY3BE3RHOTO NPOCTPAHCTEO CE€  HAPUYA
exsocgiepa. B HoHocdepara chluecTBYBaT
TonsmM Opoit enexkTpuvecKd 3apeicHu vas
CTHUY — €ACKTPOHY ¥ iionn. T€ BB3HUK-
BaT BCACHCTBUC HA pasgensHero (AoHu-
3AUUATA) WA HEYTPAJHM MONEKYNAH BL3-
Ayx. Houusaumsra ce npuuMHsinpa Ha
TBPBO MACTO OT CHBHYEBOTO OONBUBAHE
{YNTPABHONIETOBO M KOPHYCKYJUIPDHO U3~
npuBane). KOCMHYECKHTE NIpUCHUS B Me-
TEOPHATE NOTOUK CbLIO Yy4acTBYBAT B
#onusaumsaTa. 33 €1HO JICHOHOU{EE B
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3eMBara arMochepa MITapsT  HAKOIKO
MECEeTKH MIUVIHBPHA METEOPHH YaCTHLA.

.HL‘{CHHSTO B YOPHATE CIIOLBE HA aTMO-
cthepara npuTeKRaBa HOCTATBLYHO SHEprus,
3a 0a w3lue eluH elNeKTPOH OT ATOMHATA
obBuBKa Ha MOJNEKyjIaTa HA BCOKH Ha-
MHEPAL] ¢¢ TaM ra3. ATOMHOTO AHDPO, Ha
KOETO 1O TO3H Ha4YuH ¢ OHA OTHET eauH
eJIEKTPOH, 33eJHO ¢ OCTAHAIATE ek~
TPOHH TIPCHCTABIABA HOJIOKHTEIHO 32~
penen Hon, CrOGOHHMAT €IEKTPOH IO~

+20° +40° 40 )

Pascironsane U X0 Ha TesNEPATYPATA B HONHATA YacT Ha atmocdepara

naja Wi Ha Heyrpamed arom (WiH He-
yTpaJHa MOuexyia), xaro obpasysa Or-
puuaTesied MOH, WIH €€ NPHCBeNUHIBA
KbM HSROH nonoXueney HoH, NPH KOCTe
ce cp3nasa FeyTpasen aroM. Tosum obpa-
TEH NPOUEC €& napuya pekosbunayua.
BposT Ha cROSOABMTE eNCKTPOHH B S~
Hupa OBeM 3aBHCH OT WHTEHIHBHOCTTA HA
nepyenpeTo, (opany HamMYMeTO Ha SR~
Tpuyecky sapefedy uwactany  (Homure)
TOPHATA ¥acT €a arMocdepara upeacran-



Laekmpor from?
2. 300

®nr. 2.2
Pascnossade ma TOpHATa MaCT Ha aTMocdepara

nABa  ENCKTPUYECKH TIPOZOAHBHK, KOUTO
wMa CBOHCTBOTO Ja OTPasfaBa CleKTpo~
MaruyTHUTE BBIHM O ORPEACHCHH ue-
crotay o6xBaTH.

Cue upes 1900 ropmaa Xesucaiid u
Kenean nsxazaxa HpeAlOJIOKCHUETO, Ue
HA TOJSMa BUCOYHHA CHIUCCTBYBA EJIeK-
Tponposoxam cnoll. Hpes 1924 rozusa
aurnuqagnre Linsamon u bapaem yonsaxa
a TIOJNYYar eKCHepyMEHTalHO [oKaza-
TENCTBO 3a HAJIMYUETO Ha OTPA3ABAIIN
Ci0eBe B ropuara 4acr Ha armocdepara,
¢ KOoeTo Cg HOTBhpAM Teopusta Ha Ke-
nean w Xegucatio. T{1o-XbCHO, KaTo C& U3~
noisysa NPUHIMILT 38 MH3MEpBaHE Ha
pascrosive upes orpasen curaan, Oeme
YCTAHOBEHO, Y€ B TOPHUTE YaCTH HA aTMO~-
chepata ChUIECTBYBA HE €aMoO Taka Ha-
peuenust cnoh na Keneau—XNesucaild, a
enda wwra cncrema oT cioeee. Jocerau-
HHTE 3HAHMN 34 CBOHCTRBaTa Ha armocde-
para Osixa JONBAHCAH M YTOYHEBM C
ARUHY, OAYYEHH 4Pe3 COBTHHIM H Teo-
dusHyEE pakeTH.

B doxocdepara uMa HIKOJNKO MAKCH-
MyMa 12  eJEKIPONHA  KOHLEHTPAUMS.
IIpes pens ma mucoywHa or 40 po 80 km
ce ofpasysa Taka HapCUCHHAT caoil D,
¥oliTo HOMEM u34e3na. B creaBams ok
E {cno¥t na Kenenu—Xepucain) maxcu-
MYMBT H& €XEKTPOHHATA KOHICHTpPALUS
€ PAasPoONOKEH HA BHCOYMHA OT OKOJIO
110 jo 130 km. Han to3u cnoit ce namupa
croar F (cnol va EdnsiiTOH), KolTo npes

JETOTO JCHEM CC pa3fess Ha cioepere Fy
¥ F,. MaxkcrMyM Ha eNeKTpOHHAara KOH-,

HEHTPaIMs CLIICCTBYBA HA BUCOwnHa 200

no 230 km B cnos Fy u na Bucoyuna 300
1o 400 km B cnos £, VioHH3aUMsTa Ha-
pacTea OT coit Ha cloft U AOCTUra Mak-
cAMyM mpu BucoudHa oxono 400 km B
ciost F,. Hap cnoss F, ionu3auusaTa craBa
BCe mo-ciafa M HaKpas u3ue3Ba CHBCEM.

Ouenkata Ha [O-HOBUTE H3CICOBAHUA
33 cTpoexa Ha Homocdepara riokaspa, e
B chuocT Be 6u Tpabrano fa ce rosopu
34 cupcTeMa OT CJIOEBE, 3alIOTO NPEeXOnbT
MEXNY CHOeBeTe C PA3TIHYHA CICKTPOHHE
KOHUEHTPAUMS CC M3BHPMBA HOCTENCHHO,
Xunorezarta 3a CIIOCCTUS CTPOEXK Ha HOHO-
cepara offiaye ¢ TpHETa MOBCEMECTHO H
nopany ToBa Ta wie Onac 3anasedan 3a
B OLagiie.

$ur, 2.2 oHarnengsa onMCaHOTO pas-
JeNsiHEG HA TOPHUTE CjiocBe Ha armocde-
para, Twit xato Howmocdepara ¢ nomio-
XEHA HA NOCTOAHHYU MPOMEHH Ha CBCTOMA-
HUeTO, HOKazanusaT Ha ¢ur. 2.2 cTpoex
He Oupa nia ce BB3IpUEeMa KATO €nHa He-
NOABKIKHA CHCTEMa OT JIexallly €QWH Ral
apyr cnoese. CrenenTa Ha HouuzauuaTa
Ce TIPOMEHS HEeNPEKBECHATO B 3aBUCHMOCT
OT TOAMINHOTO BPEME ¥ Yaca Ha JEHOHO-
MUETO, OT UUKINYHATA NPOMAHA HA CIVBH~
4Yepara axkTUBHOCT, OT reorpadickara mu-
PHHA M 110 JPYTHA OPUYHHH.

2.2. {upextna W NpocTpancIsena
BHJAHA

Koraro npenapaTessiT ¥ NPUCMHAKET
Ca pPa3noNIOKEHH HA 3eMATa, DANKOBLI-~
HUTE MOTAT JAa C€ pPasnpocTpaHspar mno
JiBa TIBTSH:

— B Tponochepara, 10 NPOTSIKEHUE HaA
3eMHATa TOBBPXHOCT — KaTO IHOBBPXHO-
CTHA WM OUPEKTHA BBIIH &

~——ype3 orpaxenue or HoHOChepara,

l?offocdzepx

Qur. 2.3
Hsara wpTs ma pasnpocTpaseHue HA  eJEKTpPO=
MArHATHUTE BHJHE — HPOCTPAHCTBEHA M. JUPEKT-
Ha BBIAHA

15



e KYTO HPOCTPAHCTASHA BHIHA,
Tezn uBa mbTS Ha PANPOCTPAHCHNE <3
upencraeend na dmr. 2.3

2.2.1. Pasmpoctpansiee  ux
BHAHR

HEpSrsaTa

JIUpCKTHATAE BBIAHA CICUBA ECTECTBE-
@ara 3aKPHBEHOCT Ha JensTa W npH TOB4
€ [OJIONEHA HA NOTTBINEHIOTo BILpBhIe
#Ha 3EMHATA MOBBPXHOCT, HAX KOSTO Tpe-
muHarpa. YiorgbumaHero ce ysenuuasa ¢
HapacTBaue pa wecrovara. MHOTo Hu-
CKuTe YecTOTH (HAND. CBPBLXIALATATE Bhi~
HY) WMAT roJisiMa 30HA Ha PasnpocTpa-
Herue Karo aupextry sbeian. JinEpexr-
HaTa BRAHA CC BIMSC OT CIEKTPHYLCKATA
APOBOAUMOCT Ha TIOYBATA W OT Xapaxkre-
Pa HA 3eMIATA HOREPXHOCT (3aCTposiEane,
facaxicHus ¥ np.), a welinara 30HA Ha
PAINPOCTPAHCHAE 3aABHCH OT MOUIHOCTTA
HA HITBUBAHE.

fIpu xpoure puiuHM 30HATE HA DA
IPOCTPAHCHUE WA JRPCKTHATA BHIHA €
manka. C MOWIHOCTTA HA H3NBYBAHE HE
SN CpenieH JIIOONTENICKY IPeaanaTell »
80-merposust 06xBarT MoXe N3 ¢C pa3-
HITA HA PANPOCTPAHCHYES Ha TUPEKTHATA
BLaHa Ha oxono 106 km; npu cbuara
MOIAOCT HA Hmp4Bame B {0-MeTpORMS
O0XBaT 30HaTA HAMAIGIEA 1A OKOJIO
15 km

VYirrpakscuTe BHIHK MOrar Iia ¢e pas-
TPOCTPAHLBAT XaTO IHUPCKTHYU ¥ HA N0~
FONEMA  PAICTOAHUS  UPS3 WD paxiug,
fipeuynBane W pasceifsanc B Tponocdo-
para. Tesum supnenmst e OGpNAT ODHCIHH
@ pasgen 2.4,

2.2.2, Pasnpocrpanenns
HA OPOCTPANCTHENATA BLJHA

Toxpusanuero Ha ToseMH PAICTOSHEA
B KHCOBBNHOBYS 0OXBAT ¢ BHIMOMXHO O~
FOAApPERAe HA UPOCTPAHCTBEHOTO MIMHY-
pane. FIpn Bero npoCTPAnCTBCHUTS BHITHE
e npeuynsar (orpasssar) B Uouoche-
para. CropoctTa Ha pasipoOCTPaHORHS
Ha QpoHTa HA BLAHATA B FoRocdepara vy
@ MaKO [O-TOJAME OT TA3H B TPONO-
chepata ¥ 3aDHCH OT ENCETPOHHATR KOH-
genrpanvss N (eferm®) wu oT wecTorara,
O1 CBOTHOMEHNETO

@®.1)

CIEIBA, Y6 SN0 YREIMICHES R Pnexw@‘a»
wara komuenrpatms N upuw dapasss
qeCroTa f BOMA O YROIHYABAHC Ha u\.()“
POCTTE HA PAMMPOCTPANCHUS. AKD exmy
BLIHOE @pouT Hammma B Howmocdepara
O BIBI, OO-ropHaTe ,00-Gup3u’™ wacm
Ha  Gpomva M3OPESApRAT  VO-HOIHITEe.
Karo nocgencysug OT T3 paslivuds
CKGDOCTH Ha PAsNpOCTPaBeHuc (BPOHTHY
Ha BHUIATA C€ OrbBa W (DK HOCTAILIHS
TONAMA  ENCETPONIA  KOHUCHTPalus N
MoXe A2 Gpie oTpasen ¥uM JoMara.

ComecTsypar CHOIENTE 32RuCUMOTTH:
3a OTpasspaue Ha BLIAHATE ot UoHe-
chepaTa CNEKTPOHHATA KOHUEeATpPaLys
Tpsisa  pga Obmxe TONKOBA DO-TOMgME,
KONKOTO No-sucoxa ¢ paborHara wectors f.
{Ipeyynpagero Ha JIPOCTPAHCTBEHATA
BBIHA KHM 3eMmsTa CTaBa TONKOBA o
JIECHO, KOJKOTO NO-MAILK € IBIET, HoR
Koitro Ta HaBNM3a B Honochopara (Malew
MBI Ha wsasusane 0). Kpumuuna wg-
comoma f,, c& Hapuda HAH-TONAMATA Yo~
CTOTa, KOATO BCE O111e MOXE ja Obie oTpa-
3eHa OT JAJSH CoH, aKO HABAe3e Micp-
nennuxynspuo & Morochepara. B sapm-
CEMOCT OT 'BI'bjia HA HaBaua3aHe B HOHG-
chepara ce noay4ana TOPHATA {PANEYAA
decrota MUF (or awrnmiicn: |, Maxes-
MaJIHA H3MOJBYBAEMA HECTOTA™), KDHTO @
CBLP3AHA ¢ KPUTHYHATA YCCTOTE, pr qpes
cnienuara Hopmynal

MUF = f,olsin® = f,,.sing,

KLaeTe § € Ui HA HINLYBAHETO, § -
BB HAa  mamTmsase  » fonocdepara
(Gur.  2.4).

OTpaXkeHuero ue oo uzsbpmsa ey za~
ryOH — OPH HEFO HPOCTPANCTECHATA Bhit-
A 3&THXBA NOBEYS WM JIC-MAKO. Fa-
TUXBAHETO 8 HoHochHepara £ HecTorHe
JABUCAMO, TIO-HUCKUWTE €eCTOTH €68 Do~

2.5

Gur. 2.4
Bumnuue Ba sreNa ua panwsYsaHe supry  mxdphis

nuata B Homocdepara; U=vren Ba mIbRAnD
D==KIAN WA AABABAARE B HOROCHOPAT



THBHAY HO-CANHG OF NC-pucoxmrs. Pai-
TPOCTPANCHHCTO M NPOCTPANCTBERATE
BLIHA HA TONOCME PA3CTOSHHE MOMES Aa
Goie DOBNEARD U OF expanupancmio. 34
SKPANUPIHS CC TOBODH, KOIATO BBIHATE
0¢  OTPA3ABAT OT OTHOCHTCIHO HUCKG
pasnosoxetus cnoit £ w  nopaxsm ToBa
He MOTaTr 5g UPOHUKHAY O DasHOIOoXe-
NS HA [O-FONAMa BHCOYYHA A CHUIO rOo-
new ra ortpasssa ciaoll F Moxe na ce
0000, 4¢ PasnpOCTPAHCHRCTO HA IDO-
CTPAHCTBEHATA BLIHA CC ONIpeNieds oT
Haxtopure SUF (ropHa rpanmuus ue-
CTOTA), 2aTHAXDAHE W CKPAHAPARD.

Hal-ronsMoro pascrosnse, KOeTo Mo-
®E [ €& TOKPHE HPC3 MIPOCTO OTpaxe-
HAe [0 BT HMA PA3NPOCTDRHCHUC NP3
fouoccdepara, & 4000 no 4500 km. Hsecro
©o0age ¢ BHIMOMHO KBCUTE DATMOBLIARY
A3 C6 OTPa3frRal MUOTOKPATHO OT HoHO-
Chepara B OT  3oMHATA  IOBBPXHOCT,
TaKa 4€ NPOCTPAHCTECHATA BHAHA © Hi-
KOJIKO ,,cKOKa™ 7ig poxpyie HAl-roIeMuTe
3CMHE PA3CTONHEA

Kakro peue Gewie CoMedsaro, npi Ha-
Manseage HA JABIDKHEATA €24 BLIHATA
FAMALIBL ¥ OTPAXCHECTO OT houocde-
para. Tlopann TOBAa yATPAKLCHTE BBIIHA €
ABIDKUHA TIOA 5 M OpR HOPMAHT YCROBUS
He ce oypasdsar or Honochipara naxe
¥ KOTATO HABNWIAT B HEH (104 BB I03KHO
Hali-mManek breji. Te3d BHCOKY MOCTOTH
apobusar #oHochepara B c2 PasnpocTpa-
ussar B Kocmoca. 3daroza nomaxora 1w
HIPHYAT GOpozoper xuM  BeencHara®,

2.3, Pazupocipauense ua wuoHTe
BRAMH W HOTOBHIL QCOBPMRETY

CoerosmineTo Ha donocdepata ma pe-
MABAMIO SHAYCHUC UPH DATHOBPLIKE I
¥bCy BRI, TO CC ypomMens OT 3ac Ha
HAC, OT CC30H Ha CE30H 4 OT rojuny xa
ropuna (¢ ruKena Ha NIOABNBRAC HA JeTHA
no Cnennero).

Paznyunara akoasnosy ua Cheanero
<2 nposesBr upes obpasyBREe Ha 2paryau,
harau, npomyepancu 3 0coleHO — Ha
Casnuesy nemng., TICTHATA €0 NOSBHDRAT
HAU-4eCTO B 3omure, palnonoxeru 20°
CEBEPHO W IOKHO OF CIIMYINSBHI eKBATOD,
Karo pait-romsm Opoit nertsa ce madiuo-
nasar peproipunce wa ncexn 11,1 ropuem.
trprHocTra nAa cHBRYEBHTe METHA Ce
O3HAMABA  UPE3  OHHOCHIMEANOWD  YHCAC
na nemnama.

Tipes malt 1947 rommaz ToBa 4HOIO
Hocrarna 200, enpa orof¥ocy, Ko4T0 He

2 Hapwaawx oo anrema

Oe mabmopaeana ov cromeres. Crenpae
DEAT MAKCHMYM BB3HMEEA OPE3 papy
1958 ropuna.

IpauynuTe nokpusar npeoGrananas
IaTa 93T OT NOBBPXHOCTTA HA (IbH-
wero. Te ppencrarimmear obiiaum o1 Kak-
upti ¢ mmamersp oxosio 100 km.

Crrpruennre Qarim ce oBpazyBaT oxono
netnara. Te npencrasnasar 30HH  #a
QOBHMINCHY TEMIEPATYPa M SPKOCT, KOUTO
CC PA3’npoCTPAREBAT MO IUTOCKOCT KATG
ABICE CHOTIOBE CBITWMEA. Hpynrysaate
mpoTyGepancn €a TAZ0BH MACH, KOHTO
¢ CHCTONT UPEAVMIO OT BGROPOH, xenuil
7 Honpsupan xenunit, Te ce usxenpisr
OT CiRHYEBATA GOTOCHEPE CLE CKOPOCT
o 400 km/s ua sucounsa no | munon
ki, CrpiqeBUTe HEYAR GHMAT TIO-HHCKA
TEMIEPATYPa, OTKONKOTO OKPBHKRABALATA
TH CABHYCBA TOBBLPXHOCT, Babinonassum
C¢a OETHA C AHaMeTbhD, 18 NoTH no-rossm
OT 3eMHEEA B NetHara ws3HuKBaT MHOTO
CHNIHA MArHMTHY JIOJCTA ¢ HAHNpErHa-
ToCT 110 4500 rayca (MarHuTHOTO H0Jie Ha
Jemsara e 0,5 rayca, 1 rayc=10-9% ne-
Gepa /m?)., C mMaxcuMyma HA CHBHYS-
BUTE TIETHA € CBBP32HA efHA MMORMIICHA
AkTHEACCT HAa CIBHLCTO, KOSTO Ce upo-
ABABA 4Pe3 YCHWISHO O0PAsyBale ¥ M3ITh9-
BAHE HA BHAMMY ¥ HEBEIMMU JIbYH ¢ Halk-
paszimyHa JBDsuHA Ha peieara. Topann
TOBA TFOPHUTE CIIOCBE HA 3EMHATA aTMO-
cliepa ce HOHW3UPAT NO-CHAKD WIH O~
cnabo B 3aBHCHMOCT OT SKTMBHOCTTA Hd
Crpuuero. € npoMsHATA HA QJIEKTPOT-
HATa KOHLCHTPAIMA €8 H3MEHs M OTpa-
sapamara crnocobroct Ha iorocepara.

Ce30MHATC ¥ E€XCIAHCRHA (DOMEHH HA
CRCTOSIHMETO HA Homocdepara ca mo-
HETHH, 34MOTO OPC3  JSeTHHTe MECeLs
CIHBHYEBOTO OONBYBAHE € HO-HHTCHAUBHO
I AO-IPONEILRAIECHHEO, OTEONKOTO npe3
savanTe. CHHI0 Taxd OTCHCTBHETO HA
YATPABUONETORY Ab4M DPE3 HOMITA HpH~
YHHABA HAMANINBAHE Ma HOHW3Ia#ATa =N
€ABA CNENl M3TPEBR CIHHOE KORIEHTpa-
nuATa Ha douure €& ymeimuasa. Koraro
Ipe3  HHEBHUTE vacope Honochepara e
HU3NOKEHA BA CHLHYERO o0/bYBAHE, BCEKA
cno# ce HOHM3HPA B 3aBHCHMOCT OF
BHTEH3UBHOCTTA Ha OGIBLYBAHETO.

Capam D, xO4TO ¢ pa3snosioxeH Haj-
HACKO ¥ B CPaBHMTCNHO IbTHa oOnacrt
ga arMocdepara, EMa MAKCHMAIHE eek-
TPOHHA KOHUSHTDRNMSA Hpe3 JCHH, 4
CcHex 3ajye3 CaBpHIEG T Ghp3o HaMaNaBa
o Hyna, CeIuecTsyBalnysarT CaMo npes
Aens GOl D Horisiua CHIHO PAIMORLI-
HUTE OT CPENHOBLIHORNA MMATAZOH, KAKTO
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¥ NO-ALITHTE ke Bhaau, CTHOCUTERHO
MankaTa 30Ha Ha pa3npocTpaHcHne B
moburenckute obxsara 160 m 1 80 m
Npe3 JieHs C€ ABJUKH HA HOTJIBIIAHETO
Ha curnana B cnox D. To3nm daxt ce nor-
BHIKNABA M OT TOBR, Y€ B CIIOMCHATHSA
yecroTed OBXBAT NIpe3 3MMHWTE OHH €
BB3MOKHO L2 CE YyCTAHOBM DANUOBPBL3KA
Ha MNO-TOREMYM DPA3CTOSIHUSL, OTKOJKOTO
npes JaToTo.

Crhepsamusit crex ctoga D cioi E ¢b-
mEeCTBYBa 4actuyno u upes nomra. flo-
panu nuncarva wa obnsusane or CibH-
HETO efieKTPOHHATA KOHIEHTpaWs € no-
MaJiKa, OTKOJKOTO upe3 acus. 80-merpo-
BUTE BBIHE CC NIOTIBINAT OTHACTH OT CHOH
E, a npp pocrarbsuna ruhbTHOCT HA Hownd-
Te n3npupanusTa B 40-merposus obxsar
MOrar aa ce oTpa3saT o ot cnos £

I'nasnara pohist 3a pa3npoOCTPAHEHHETO
ypes HOHMUPAHUTE C/I0CBE HIPAE CIOAT F.
C Herora noMoOIIL C¢ UC LILCCTBABAT BPB3KU
Ha KBCA BBIHU HA OTPOMHE DA3CTOAHHA.
Cuaoam na Ejinsapion ¥Ma Had-rosma
aebenrna. Herosoro honusupase (Chots,
Helonmsupane) crasa MHOro 6asHO ®
3aBUCH Aajeu HO-Cliabo OT TONOKEHHETO
#a, CIIBHUETO, OTKONKOTO HOBA3BMPANHEeTo
Ha 10-AoJiHHTe crioese. KoHUeHTpaasTa
Ha #oHvuTe B Ciiog F croana TOCTCAGHHO
cnen 3ane’ CibHUe, MAIKO Mpend Clel-
Ban 4 W3rPen JOCTHTA MUHUMANHATA CA
CTO¥HOCT, HO HE H34e3Ba CHBCEM Npe3
1AaaTa HOUL

fTon pelicrpmero Ha HHTCH3WBHOTO
obsrpuBane npe3 AMEBHUTS yacose cioar F
MONE Ja C¢ pa3neiu Ha H[Ba OTHSITHEH
cnion. Torasa ce oOpasyBar sucoxopas-
TIOJIOKEHUNT CIOH F, M HAMUPAUMAT Ce
non Hero cnoit Fp. Cnost Fy we € no-
AC3SH 3a YCTAaHOBSIBAWC HA PaINOBPH3-
KWTE, HANPOTHB, TOM UOIBINA JONbBI-
HUTEAHO OTpaseHust or ciost F, carsan.

Mexny rpaunuara Ha 308413, 10 KOSTO
JOCTHIA [AWPEKTHATA BLIHA, M TOUYKHUTE,
B KOWTO OTpa3seHuaAT OT HoHoCchepaTa
CHTHANN JOCTAra OTHORO 3¢MHATA NOBBPX-
HOCT, CC HAMHUDPa Taka HApSUeHaTa 3oHa
Ha moiuanne (MBPTBA 30HA). B Hest He
MoraT na ObHaT npueTH HWTO AUPEKT-
HaTa, HHTO OTpasesara BhaHa. [1pu MHO-
TOKpaTHO OTPa3sBaHe MpDingume 30HK CC
TIOBTAPAT, & PA3CTAHMETO MEXAY IBC Ch-
CeAuH TOYKU, B KOUTO OTPA3EHUAT IbY
HOCTHra 3eMHATA IIOBBPXHOCT, 3aBHCH OT
BHCOMHMHATA ¥ CTEreHTa Ha HOHH3auug Ha
OTpa3siBaAlMs CIIOH, KAXTO M OT nperasa-
HaTra vecToTa. To Ce yBenuuapa ¢ Hapa-
CTBAHE HA. YCCTOTATAa Ha CHIHANA.

18

2.3.1. Pazupocriaucuie 52 BLIIRTE
B sroturencxnn 80-m obxsar

Tipes neus MOXKe Ha e YCTAKOBY BPh3KA
Ha CPaBHHTENHO MaliKd pa3crosius, 3a-
worTo 80-MeTpOBaATA BBIHA CE IOrThINE
cunHo o7 ciiod. fipes smmara Tosa pais-
CTOSIHME € MaNKo HO-TONAMO, OTKONKOTO
npes JsitoTe ¥ Gu MOTIO A HOCTUTHE
400 km. '

Crnen 3ane3 CiBHIE, KOraro ¢inost D
Ce paspyliasa, 3aTAXBAHCTO HAMANABA ¥
30HATA HA HOKPUTIC ce yeenmyasa. [pes
HOLITA HC PSJIKO C& OCHUISCTBABAT BPB3KYE
Ha 1000 u nopeye KUIOMETDH, CTATE Ch-
CCOHATS CTAYLMH ¥ BUCOKOTO HIBO HA
arMocepunte CMYUISHHES TIpe3 JATOTO
[a TO3RONIST TOBA.

Fpes sumaute Meceun w ocofenc npu
MEHEMYM Ha Gpost HA CHBHYCBHTS HETHA
HECTO € BHIMOKHO YCTAUOBSIBAHETO 13
MEXIYKOHTHHEHTATHN BPB3KU B IIBPBUTE
CYTpEeniHy Yacose (PEau M3TPes CIrblLE).
Bun3uuxsamara 30da Ha MbiYaHue € ¢
nporexeaue oxoyio 1000 km u emponeit-
CKUTE CTAYUUH MOFaT Aa CMyLIa3ar npie-
MAHETO CaMO Tawv, KbAETO HROCTHra Ha-
3eMHATA UM BbHIHA.

2.3.2. Pazupocrpadenye 42 BHIH T
B aoGurenckin 40-m ooxsay

Crost D nornsina npes JeHs ¥ roiaMs
wacT ot curHamure B 40-m obxsar, HO
BCE NAK € HOPMANHO [a C€ YCTAHOBW
Bpb3Ka Ha pascrosaue no 1000 km. Tlpy
BnaronpAsTAM YCAOBAR €2 OCHILECTBIBAIY
BPB3KM Ha pascrosuue no 2000 km. [Ipes
AcHg MBPTRATA 30HA BH3NH3A HA OKOJO
100 km. .

Mo Bpeme, xoraro Opost wBa CiTbHYE-
BUTE JJETHA ¢ MHHAMANCH, OIIE B PAHHUTE
crenofennn  YacoBe CHIUCCTRYBAT BL3-
MOXHOCTH 38 MEXIYKOHTHHEHTAIHY BPB3-
1, Kouro obaue psaxo mMorat ma 6waar
B3O0JA3YBAHNE  YIOPANU CMYUICHESTA OF
cpeenmare cranumuw. [Ipes nomra, oco-
feHo upe3 3UMIMITC MECEUM, 30HATA Ha
MBAYAHHC CE YBEIHYABA ¥ WMA MaKCuMyM
oxono nonyuaot. T'sit xaro rorasa Espo-
na € pPa3uoSioKEH3 B MbPTBATA 30HA,
MOTAT Ha Ce OCBINECTBAT CBOOOAHE OT
CMYIICHIS PAgNOBPE3IKH © BCHYKH KOH-
THHEHTH.

Koraro penust WsT HA pasnpocrpae-
HME HA BLJIHHTC CE HAVUpPa OTKBM HOII-
HaTa CTpaHa Ha 3eMsTa, 3aTHXBAHETO €
HAR-MaNnKo X CACACBATENHO 30HATA HA



VOKpUTHE € Hal-ronaMa (OTCRCTBYBA 110~
COpAIHEST ciion D).

ATMOCHEPHUTE CMY IISHUS €4 IO-MAJTKH,
oTKOHKOTO B 80-1r0 06XBAT, HO BCE IAK TC
MOraT CepHO3HO0 A8 HOBIHUNT KA IPOX0IK-
HeHRETo, 0COOEHO iIPE3 JIETHHTE MECeHH.

2.3.3. Pasppocipauenye 8 oGuresckus
20-m oBxpat .

JhoGurenciovsit 20-m o0xsar e Tpagu-
uropHusT  DX-o06xsar (DX = pagwo-
BPBL3KM HA MHOTO TOJICMY, MEKIYKONTH-
Hepranuu  pascrosmest).  Tosu  obxsar
MOXKE Ja € U3NOSI3YSa JACHOHOLUHO NOYTH
10 BCAKO BDEME 32 BPB3KU € JAPYIUTE KOH-
THHEHTH, €aMo Y0 Bpeme, xorato Gposar
Ha COBHYCBMTIS TETHA € MUHEMSNISH,
O0XBaTHT € ,,0TBOPSH" CaMo 1pe3 Jeus M
B 4acopeTe Ha cmpauazade. Torasa pe e

CBB3MOXKHO Ha €2 OCRIUCCTBH  PaBuo-
BPBH3KA HOMICM.
Tlowry BEHATY €€ JIOHABSBA 30HA HA

MBIHAHKE, KOATO JGHEM Y [0 BPCME HA
HAMANCHA CIISHYEBA aKTURHOCT HMa [Ipo-
Texenue oxkono 1000 km; pps Maxcumym
HAa CHBHMEBHTC UETHa TA HAMAJIABA JHO
400 km u no-manxo. OT BpeMe Ha BpeMe
TS HOPH MOXE XA H3YE3HE {1De3 JAAT0TO).

C HacTEUBAHS HA BEUEPHOTO CMpPAYa-
BaHe 30Hava Ha Muryange OBpp30 ce pas-
WHPSABA ¥ HOWIEM TSI MOXE Ha HOCTUTHE
MaxcuMmynm of oxono 4000 kin. Ycemo-
BHATA 34 BPEIKA ca ocofcno Snaronpust-
HY, KOTATO ¥acT OT IIBTH Ha pa3upocTpa-
HCHHC JIeXn OTKHM HOIMUATA CTPAHA HA
Jemsara.

20-m ofxBar MOXe Aa €C M3NOA3YBA 34
HOIBH PaUHOoBpPL3KY ¢ EBpona camioc no
BPEMS Ha MAKCHRYM 1A CABIYEBHTE NETHA,
pe3 HATOTO ¥ HPH #3BECTHH YCIOBUSL.
ArmochepnaTe CMYIIEHTS TOYTH HE Ce
UPOABABAT.

2.3.4. Pasnpocrpauenne B
15-m ofxmar

Jefurencrun

YeoBusra 3aBuCAT CWIHO OT HEPHOAA
HA CIIPHYCBATA AKTHBHOCT. T ipU MaxcaMyM
Ha CABHYEBUTE NeTHA To3u obxsar ¢
»OTBOPER" MOYTH HEenpPCKRCHATO 3a DX-
BPE3ky. Torasa Hopu © Manky MOIIHOCTH
Ha @3pmMBawe MOrar Ld €6 TOKPHAT
MHOTO TONICMH Pa3CTONHES. Thil XaTo 3a-
THXBRHETO € MHOIO MANKO.

Tlo Bpeme Ha MAHEMYM Ha CISHYCBUTE
fleTHa O0XBaTET MOXE A €8 HINON3YBA

CHENTYANHO JASHEM IIPe3 JICTHHTE MECSIy
¥ Hali-4ecTo 3a Kparko Bpeme. Houlem
HE CHILECTBYRAT BB3MOXHOCTY 33 BPB3KH,
4 B 3UMHHTE Meceud oOXBaThT ¢ HEWs-
NOA3YBAEM 4 IIPE3 ACHS.

Tonsicora MOXe A Ce TIOSBH OTPaKe-
iue 0T cropaduuniis caoli £, Torama ca
OCHIUCCTBUMM  BPB3KM  HA  Pa3CTOSHUSN
10 2000 km. ArmocdepHuTe CMYNEHHS
e pigsaaT. B 15-m obxBar.

2.3.5. Pasnpocrpanersie B Jolurencrmt
10-m obxsar

O6xsaThT MOXE Ha C¢ M3[0J3yBa 3
BPB3KM MPE3 OTPAXMEHWe Ha NPOCTPaH-
CTBEHATA BHIIHA CAMO NPV NOBUILIEHA CHbY-
yeBA AKTHBHOCT. Torasa ChIIECTBYBAT
OPERL3X0HY Bh3MOxHCCTH 32 DX-Bpra-
Ky, ocobeHo ZeHeM, M € Bh3MOXKHO Aa c¢
HALPABAT BPH3KH HA MHOTO FOJIEMHA pa3-
CTOSHUA € HE3HAYMTEIHA MOIUHOCT Ha
npegasaresst, TpsiGsa pa e MMa npea
BUJI, 4€ MHPTBATA 30Ha ¢ oKkoNo 4000 km.
TivTaT Ha paszupocrpascuwe Tpsbsa na
€ OTKBM JIHEBHATA CTpAHA Ha 3Jeasara,
T. €. 1py ,,0TRapsiue” Ha oOXBara B paH-
HUTE CYTPEIHM YacoBe € IpHEMar oT-
HAYAIO CAMO CTAHIHMM OT J{ANCUHII N3TOK.
IIpr mMaxcuMajHA CIIBHYEBA AKTHBHOCT
00XBATHT MOXE Ha CE M3TON3YBA O KbC-
HUTE BEUEPHH 4acose. 3aBHCHMOCTTA OT
CBHYEBATA AKTHBHOCT © CHIHA.

IIpu munsMym Ba Gpost Ha CITBHYCBHTE
nerpa 10-m obxsar nponana 30 3a
RANCUHH BPE3KH. KPaTKOBPEMEHHU BPBH3KH
HA CPeIHY  PA3CTOSHMS Ca  BBIMOWKHYE
COMHCTBEHO Upe3  CiyvailHo oTpaxenue
Ha curmEasa or cnopamdummss cnoft K.

2.4, Pasnpocrpanense
HR YATPARLCATE BHIHY
B HeroBHMTe OcofenocTR

B cmoekThpa  HA  CNEKTPOMATHMTHATE
TPENTEHNS YATPAKBCHTE BhHiIHH 3aeMaT
o0xBara ot 10 o 1 m, CHOTBETCTBYBANY
ma yecroTHua o6xsar ot 30 no 300 MHz.

YVamparxscume svanu (YKB) nmart Mex-
AYHAPOOHO O3Haucwue VHE (o1 anrmui-
CKH: MHOTO BHCOKH YECTOTH).

Pasnpocrpanenuero Ha YKB mpunaya
MHOTO HA TOBA Ha CBCTIAHATA. 3aTOBa I
HAPMYAT CHINO W KBasuorTuHy (Tonoduy
na ceeTaunauTe) Bhand, Karo msro xsa-
3WONTHYEM Morar ja Opgar HapedeHd
CaMO BBLIHMTC OT JCHAMETPOBHA, CaHTH-



MeTpoBAn ¥ munamcerposus obxsar, s1o-
xaro no-geardre YKB  npencrasnssar
npexoaHara  084aCcT KbM  BbAHUTE, HO-
7o6uy HA CBETAMHHMTE.

2.4.1, KpaswonTauno pasmpocTpancHie
Ha YHB

3a panuwonrofurennre UPEACTABANBA
wuTepec o6xBatLT oT 144 no 146 MEiz
(2 m). Bes na ce m3emar npen BHN pen-
RATE M3KIDOYEHH, MOXE [a CE Kaxke, 4e
APH Te3H 4CCTOTH BEUS HE € BBIMOXHO
oTpaxenne OT ioaochepara.

YKB ca 0coBeno noaxomsiy 3a noKpH-
BaHe HA Pa3CTOSIHEA B T0HATA HA [PAKATA
ontruecka Bupumoct Ha tesu pazcrosi-
MU HaIperHaTocTTa HA fIONETO € MNo-
CTOSTHHA U €€ OCUTVPsIBA HAAEHKIHA PATIMO-
BpL3KA HE3ABHCHMO OT Honocdephnure u
METCOPONOrHuni yoaonns,

DaKTUUECKATA 30Hd Ba Pa3NPOCTPaHE-
HAC Ha 2-m BBaay CC apocTupa - vaii-
Manko 15%) 3ai onruueckus XOpU3OHT,
Tlo-uosrrTe uscnenpauus obscussar To8a
3aKPUBARAHE HA YATPAKBCHTE BBAHNA KbM
TOBHLPXHOCTTA 1A 3emMaATa KATO focnsanna
OT HaManaBaHero Ha KoehuuueHtTa Ha
npeuynpane Ha BBLIAYXA NPH HAPACTBAHE
Ha BHCOYHBATA. TO3M KoethHuMeHT ce
onpeneas OT CLABPKAHUETO HA BOAHU
napu, HajsraHeTo W Temrieparypara Ha
Tponocdepara. YBeNMuUaBAHCTO HA 30~
HATA HA CHTYPHO HPUEMAHEC HE YIT1PAKD-
CUTE BBLIHM 3ad ONTHYECKHA XOPHIOHT CE
orpasaBa ¢ npubnusurensara dopmyna

d=4,13 (VI ++/h3),

WhHETO d e 30uara Ha CATYPHO Hphe-

Mape Ha 2-m BbhAHA B kmyg

by — BUCOMHHA HA AHTEHATZ HA
npenasaresis B m;

fi, — BHCOYMHA HA AHTCHATA HA
MPHEMHUKA B M.

Tasu dopmyna ce 6a3zupa va Taxa vape-
YeHnA ehEKTHBEH 3eMeH paauyc, T. .
He Ce HM3N0N3yna ACHCTBHTEAHUAT 3eMEH
panuyc or cpenno 6370 km, a enun yne~
auuen ¢ 1/3 papuyc or 8500 km.

(2.3)

2.4.2, Cepuxaaneno panpocipsHenne
B3 YATRAKHLOHTE BEJHE

ITonsxora ce wnaBmionasa  CcRpPBXH2-
ACYHO Pa3sNpOCTPaHEHuE HA YITPaAKbCUTE
BpnHn (Ha {000 n noseye km), Koero ue
MO3KE A2 c¢ 06ACHE ¢ HOPMANHOTO PA3HIE-
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Npumep 3a xoma Ha TeMuepaTypaTa ¥ Wa OTHO-

CUTENHATA BRAXHOCT B Tponocdepara upu odpa-
3ypane Ha MHBCPCHUSR

PEHAC HA J0HATA HA NOKPHTHE 33l XOPH-
zouTa. TO MOME na MMa PA3NYHA DPH-
YUHY, HO Ha-4eCTO Ce AbMKM Ha ocole-
HOTO CBHCTOSIHME HA Tponocdepara.

2.4.2.1. Cspvxdaneuno paznpocmpanenue
Ha YKB, dsascaujo ce na mpono-
cpeparna

Temneparypara Ha tponochepara,obme
B3€TO, ClIAa C HAPACTBAHETO HA BUCOUU=
BaTa, 1 1o 6 o 8°C na sceku 1000 m
noxaasane, BenepacTsie HA ABIKEHUSNTA HA
BLIAYXE H HA OCTAHANINTE METEOPOs-
FHYHU BAUARMS OPOMSHATA HA TemMnepa~
TYpara Ha BB3AYXRE, KaKTO ¥ Ha  OTHOCH-
TeHATA BAAKHOCT Moxe ofaue na crasaz
MHOTO PA3KO M € TOBA A2 €& OTKJIOHW CT
HopMmantusa xon (dar. 2.5). Enno rakosa
obpouiage Ha HOPMATHHA TEMUOCDATYDEH
X0, HAPEYEHO CHINO Taka unsepcus,
03HAYABA CMSIHA HA TTBTHOCTTA Ha BBH3~
nyxa.flpu Tosa romiugaT Be3nyx obpasysa
064acT € NO-MaNKa ABTHOCT, OTKONKOTO
CTYOEHUAT.

3aKOHDBT 33 DpeYYIBAHE HA CBETIMHATA
IHacy, NC CBETIMHHMAST NBY €C Npeuynsa
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HpY TPEeMUHABaHe OT ONTHYHO NO-LALTHA
CPENa B ONTHYHO [IO-MANKO NABTHA Cpeaa,
KaTo C& OTKIIOHABA BCTPaHW OT nepneu-
IMKYRSpa, M3OUrHatT B ToukaTta Ha npe-
yynsaueto. O6parHo, HPH NPEMHHABAHEC
OT NO-MAAKO NABTHA B ONTHUCCKH NABTHA
cpena npeYynBaHeTo CTaBd, KaTO Jib4bT
ce npubnmxasa KO nepneHaUKynapa, Hui-
IUFHAT B TOMKATA Ha [PEHYHBAHETO.

fipu npomsiva HA NALTHOCTTA Ha cpe-
BATa, B KOATO Ce pa3ipoCTpaHsBarT ynrpa-
KbCHTE BbJHH, HOCACIHUTE C& Pa3IpocTpa-
HsBAT NOAOGHO HA CBETJIHHHMTC JThUU.
Ilpu nasnuzase B ¢AUH HHBCPCHOHEH CROH
(GpPONTHT Ha BBIAHATA OPCTHPNABA EIHO
3AKpUBABAHE KbM NOBBPXHOCTTA HA 3e-
Mmuta (dur. 2.6). Topa ca unhu nosspx-
nocmny vnBepcud B GaU30CT A0 MOBLPX-
HOCTTa HA 3emaTa (PasnpoCTPAHCHHES HA
ManKd pasCTosHMsa 324 XOPU3OHTA), WK
sUCOUIHI LIGEPCUN — HA BHCOYHHM, 10=
CTUrauy HAKOMAKO Xuisam metpa (pas-
NPOCTpaHeHue Ha FONEMY PasCTOARHS 3a/,
XOpH30HTA).

Ot dur. 2.6 MOXe na ce BALYH, uC B
cry4ait Ha AMPEKTHO Pa3npoOCTpaHEHHE KO
Hacpeumara cranums (npuemunk I) morar
3 NOCTUIHAT CaMO TAKHBA CUTHAIMH, KOUTO
Ca U3NBUCHH MOA BBE3MONHG Hail-ManbK
BULA, UPUBAKIHTEIHO TAUrSHIHANHO. Ha
3EMHATA [OBBLPXHOCT. AKO CHCTOSHHETO
Ha rponocdepara ro3BoAsBa 3aKpHBIBA-
HETO HA BBLIHWUTE U C TOBA——CBPBXAAICYHO
pa3npocTpaiienue, TO CbUO Taka TO3M
ManuK BB HA UIABUBAHE € HeoDxoauM
¥ 3a npueMane Ha CUrHajla OT OPHEMHIKA
11. Or Tosa cnensa, Ye auTeHH C ManbK
pa3TBOp Ha jauarpamara B H-papnunara
ca 0co0CHO TMOAXOIIY 38 NIOKPUBAHE HA
TONEMH PA3CTOSHHSL

Enuo ocobeno spienne e paako cpema-
nmoTo ce Tponocepuo sranosodno pas-

npocrparenve (anrin ducting). 'To moxe
HA 8L3HKKHE, KOTaTo NOBEYE HHBEDCHOH-
HU CJIOEBE €A PA3NOJIOMEHH CAUH HAK
npyr. Eaun panuocuruan, KoHTo nonanHe
MEXJY Te3Hd CNOERE, & OTPAa3ABa OT CAUR
CNo# KBbM UpYr A[OTOTaBa, AOKATO MO~
napHe Ha L Opoayka' B aonasus choft
(dur. 2.74). Tozu cayuait ce oTauuasa ¢
TOBa, 4€ PAAKOBPDL3KM MOTrar 4a ¢¢ OCh~
LIECTBAT CamMO C OTAANCYCHH CTaHURH,
MHOIO HYeCTO pa3sNofoXeHW HA MaJKa
maow. Oxono THX Ce HAMUPA 30HA Ha
MbJuaHie. BbIHOBOAHOTO pa3upocTpas
HEHME MOXE Jia CC OCBIUECTBY W 4pPEe3 OT-
pa3sBaHe HA CUTHANE OT DOBBPXHOCTTA
Ha 3emnTa ¥ CAUH WHPOKO PasnpocTpsE
Ce MOBBPXHOCTCH HHBEPCHOHEH  CIOH.
XapakrtepHo 3a TO3M HauuH KA pa3npo-
CTpaHEHuUe € TOBA, Y€ NP HCTO HSIMA 30Ha.
ua woavanne (Gur. 2.7 b). Ako xoedu-
HUEHTHT HA npedyueaue B Tponocgepara
€ TONKOBA rOJisiM, Y€ CUHH CHIHAN, i~
ABYEH YCHIOPERHO HA 3CMHATA NOBBPX-.
HOCT ce oTpassea obparso xvMm 3emsra,
ce rosopu 3a cyneppedpacws. Torasa ce-
noNy4aBa €AHO HLJAHO OTPa3sBaHe orT
uHBepcrounus o, noaobuo na TOBA,
KOETO CC M3BHPWBA NPHU pa3npocTpane--
nueTo Ha KB oT Houocdepuure cnoese.

2.4.2.2. Copaxdateuns pasapocmpanenye:
upes pascesany ompaxcenue {(scatter)

Bbe BucokuTe uacTu Ha Tponocdepara,
npubiu3nTeNHO Ha BHCouuHa Okono 10:
km, ChuecTByBa HHTEH3UBHO BEPTHUKANHC-
pasMecTBaHe Ha BbIAYWHHTE 11acTose,
Tosa pasmvecTsaHe Ha BBIAYIUHUTS Te~
YeHHS C PAMIMYAA TeMIeparypa npenus-
BHKBA [OPOALMKATS/HA TYPOYJACHTHOCT,
Iipn TOBA BBLIMUKBAT MADASUTHA HECHHO~-
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@ —- BBHIHOBOAITO  PaIpOCIPAHCHES

MEHWAY ABd HERCDCHORHU CHOH; b~ BHIHOBOULO DAMIPOCTPAHCHHE MIAY HOBBPXHOCTTS
#a Jemnra u UPRAICHMCHE MHBCPCUHORHEH CIIoYU

ponHocTH —— 6ura Moriy ga Obpar Hape-
YeHd HESAHOPOMHOCTH HA BB3OYXa, ——
KOHTO CC OTIMYABAT OT OXOIHATS B63YyIi-
HY MACTHIM (IO TSMIIEPATYPA, HANArane
spaxuoer (dur. 2.8). Axo ¢poHTsT HA
SHAHATE DPSMHHC TIPE3 TE3XU HECIHOPOI-
HOCTH, ©HHA ManKka wacT OT CHrHAja Co
pasceitsa rudysno. Tl xato pasceauuTe
PAnMOBBINH €& PABNPOCTPAHSBAT B pas-

Gar. 2.8
Paszcelinaie Ha BECOROMECTOTHHIC BLANM B YPo-~
nochepara

AMYHH TOCOKH, €743 YacT OT TAX Norana
OTHOBO #id 3EMHATA HOBBPXHOCT 381 XO-
pusonrta, Hanpersarocrra Ha HONETC Ha
TOZH CHICHAJ € M3BBHPCHAHO MANKa, HO ce
OTJIHYABA € YIOCTOSHHO HUBO.

ipn pazcesio ompasceiie om Mpoeno-
cgheparna (tropospheric scatrer) ce u3mOT-
sysar yecrors oTr 100 no 1000 MHz
(npeymmuo oxono 500 MHz). IIpu toBa
300aTa Ha TOKPHTHE MOME FA HOCTHUHE
Ao 800 km (momsxora w no 1000 km).
Kavecrsoro na npuemMane He ¢ gobpo n
ce walnoaBa CreCHABANS Da JICHTATA HA
npenasanus  curnax.  CrecusisaveTo  Ha
JAedTaTa ¥a CHrHajia ce npHYHEnBa o1 pad-
AMMHOTO (a30B0 OTMECTBANE HA BBIHWTE,
OTpa3CHH OT OTHEIHUTS YACTH Ha 00nacT-
T4, B KOATO CHIUECTBYBAT ONVCAHUTE HE-
enuopoanocTa. Hpe3 mpoMeHWTe Ha MNO-
noXenyero wa. resy ofnactu B TPONO-
chepara cc OBACHABA ¥ HAAUYHSTO HA
uo-cunes uny no-cnab gapmae,

Ho-cralmis  pagmoBPL3KU € MOy~
YABAT NIPH PA3CEsHO OTPANCHUC OT HOHO-
cepara (@urn.: lonospheric scatier). B
TO3W Chayuail ce M3MON3yBa CHHO ONpele-
JICHO pasceiiBaHe HA CHTHANA OT NORHETe



croepe na Houochepara HAZ BHCOUMHA
npubnusurenns 100 km. Wsnonsysar ce ue-
crote mexny 25 u 60 MHz. Pascrosuue-
TO MEXAY CTAHUMMTE, YCTAHOBSIBAMM pa-
AMOBPB3KA, BB3MH3a Ha 1000 no 2500 km.
Axo te ca Ha no-manxo or 1000 km, na-
OPETHATOCTTa Ha [ONIETO HAa CUrhHana,
[OJIY4EH upe3 Pa3CcesiHo OTpaeHue, Ha-
Manspa CHIIHO.

2.4.2.3. Ompaxcenve na YKB om memeop-
nu caedu (meteor scatter)

Hpu aprixeHECTC ci IO cBosTa opbuTa
okono CnpHUETO 3emMsuaTta ce chabexpa C
HepBOOpasuMo  rosgy  Gpo#, Hali-uecro
manky, npaxoobpazum Mereoputi. Me-
TEOPHTUTS NOHIKOIA HABNUSAT B 3EMHATA
armocdepa ¢ MHOIC ronmsmMa CKopocT (Ao
72 kmfs) B Hali-uecTo ce U3NAPABAT M
u3rapsT HOpagd TPUCHCTO BbB BL3OYXa
"a Bucounna or 1006 mo 200 km. Enma
CBBCCM MajiKa 4actT GT Te3M METEOPUTH
ca ¢ TONKOPA YONsMA Maca, ¥e npH Hara-
psiHeTo BM B armocdepara ocTaBa BH-
IMMa CRCTAWHHA cnena (nanama 3se3za).
VI3BBbHpEAHO PSAKO MAacaTta Ha MCTSOpH-
TATE € JOCTaTB4YAa, 3& Jia He H3TOPAT
Ge3 ocrarbk B armocepara.

PaznmuaBar ce OBC IPynu MeTCOPUTH.
Tppsara rpyna celuecisysa B Kocmoca
10 BCAKOC BpEME H € pasnpelencHa TaM
ChBCEM Tpou3BONIHO. Mereoputure OT
TA3HW rpyna c¢c ABWKAT B Hali-pa3nuyHu
NOCOXU M C PasiuiHM CKOpo-TH, Mereo-
PUTHTE OT BTOPaTa Tpyna ce NBUXAT DO
onpeaencaa opbuta, B eaHa W Chlla HO-
coka ¥ ¢ eiHaxBa cropoct. Tosa ca Me-
TCOPHUTE MOTOLM — HAPCYEHH CHINO TAKA
METCOPEH HBKI, — KOMTO IIpecHyar 3eM-
HATA OpPOUTS NMEPHOMMYHO Ha ONUPEHEICHN
HHTEPBAIU OT BpPEME.

Epun Mercopur, KOATO u3raps B 3eM-

Gur, 2.9
Mereoper novck # opfura na Wniaia

wara armocdepa, OCTABH HE CaAMO CBET-
nuuna cpena. peau na ce u3napu OKOoH-
MATENHO, TOH Ch3AaBa eAH HOHU3AUUO-
HeH kauan. Ta3yd douusupada ,onamxa’

CBUIECTBYBA MHOTO KpaTko BpeMe, Tbil

Kato €C pasmmpiana 613{)30 B paipeacuudg

BB3MYX M ce pazcedipa. [Ipenn Tosa obaye:
ye-

HonmzauusiTa € Taka WHTCH3MBHA,
YATPAKbCHTE BBIHK MOTaT Aa Opaar oTpa-
3CHM OT MCETCOpHATA Cpena. KonxoTo no-
ToasM € nanawidaT MCETCOPHUT, TONKOBA
TO-TCASAM ¥ JILJITOTPACH ¢ HErOBMIAT HO-
HHU3AUHOHCH Kanas.

Pannonpenasauns Ype3 OTPaKCHUC o1

METEOPHH CPEAM Ce OChUICCTRaBAT B Ka-
mana (cucteMa Janet), PamnmomoBure-
nare, padored Ka BhaHa 2 m, ChUio ui-
noJI3yBaT TO3XM MeTon 3a Bpb3ka. Ilpu
TOBA TS HE PABUUTAT HA CAydYaliHuM yCIexH,
KaTo H34aK@ar Ja Cce IofABY HAKON Me-
TCOPUT, @ WU3MOJBYBAT BBH3MOXKHOCTUTE
3a BPB3KH IIPH NCPHOMKUYHOTO HPEMHHA-
Bage Ha Jemara 1pe3 opburaTe HA METSOP-
muTe noToil. Tl karo rexnure opburtin K
CKOPOCTH Ca M3BECTHH, ¢ HOCTA TojisMa
TOYHOCT MOXKE Oa C€ H3UUCIH NpeaBapu-
TEHHO KOTa IS CE NOMBAT BH3IMOKHOCTH
32 TO3M BUME paauospbiku (dur. 2.9).

OTpaBHEaILlKTC HOHU3AUMOHHN KaHalH,.

OpeIHMIsura‘ti OT NanaumuTe METCODRTA,,
ChILECTBYBAT KpaTKo Bpeme, 3aTobBa H
yCnosuaTa 3a OCHUICCTBABAHC HA PAAUO-

BPB3KM TpasT MHOro xparxo. Cpasuu--

TSJHO PAAKO BB3HMKBAT HOHU3ALHOHHU

CHCOH, KOUTO 06}'()}]81351'1“ oTpaxende C:

NPOABLIDKHTEIHOCT
Ho 2 min.

07T HAKOJIKO CCKYHIAN

2.4.2.4. Ompascenne na YKB om noaap-
Homo custHue

Or BpreMe Ha ppeme CHBHIETO H3~-
xsepiist B Kocmoca orpomus, efeKTpuuc-
cku 3apepesu rasopy mMacu. Te Hamar

‘. Caviye

CropaduvHe
pasipedeaes,
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BHIHOR XKAPAKTED W HOPANH TOBI CRO-
PoCTTa Ha DAMPOCTPAHEHESTD UM e
camo oxone 1500 km/s. Twit raro npu
TOBA ©F HIABUBAT KOPHyCKyu  (vail-
MAanKy YacTHI), TORA JIFICHIE CO HAPUYA
ROPHYCRY AAPHO.

Korato mamara 3ems noumaine 8 eano
TAKOBa NHHUCHYC, BIMSHHETO HA 3EMHOTO
MArguTHO IO OTIIIOHARY ENEKTDOHETE
# HOHUTE HA KOPHYCKY/SIPHHS HOTOK OO
WOCOKA Ha noftockTe. fipu reorpadoka mu-
puna oxoiio 70°, B Taka Hapeyenara 30Ha
HA NOJAPHNTE CUSHUS, }:opnycxynspnom
JTRYCHME HABIM3A B 3eMpara arMochepa
M NPSAWIBHKBA TAM OCRSH HOUBJIHTEN-
H0T0 HOWHBHPAHE M3BECTHUTE ROASPHIL
cusanta. ENHOBPEMCHIO B 30HATA HA HO-
JIAPHUTE CHAHIA CC CE3MABA CHCTEMZ OT
TOKOBE, HMETO CWIHO HIPOMSISING ce
MATHHTHO 0N C& CYMUPA C HOCTOSHHOTO
ICMHO MATHATHO oJie. Taka BL3HMKBA
MArHuTHa Oyps, YMATO UHTSH3HBHOCT €
i-rongama B 30HATR A HOIApUATE
CHAHNSA.

HMomenenarenuara HoOHA3aUMS, ITpSIU3-
BUXAHA OT UHTCH3UBHOTO KOPIYCKYIHIPHO
SYBUCHHE, MOXE JIa NOCTHIHE 3HAYATEIHA
croluect #a onpenenenn Mecra. Iopanu
‘TOB3 MHOTO ¥2CTO B HENMOCPeACTBeH: OIn-
30CT HO HOMAAPHATE CRAHUA ¢ MITPAXIAT

AIPAICHA HCHTLO:E Ha HOHM3AUMS, KOUTO
ca Taka cuaan, ye YXB morar na Owuar
OTPA3CHU OT TAX.

OTpakeHHSTO OT ‘taxka Hapewerns E-
CHOM Ha CEBEPHOTO CHIHAC CC H3BBPIIBA
Ha BucourHa cpenno nax 100 km. Mopanu
JUEhy 3HO OTpasssane HNPEAABAHMAT CHIHAN
HPEeTHPUSBA TOJeMU H3RpUBABaHAA. 110
Ta3g NPUYHHA € BB3MOKHO Jd €O oChlie-
CTBE CaMO Teerpadua BpB3KA.

Honapun cusisus BL3HHKBAT HAl-MECTO
TP MakceMyM Ha 6pos Ha CHBHUEBHTS
uetTha, OCBEH TOBAa MOXKE 1A €& KaXKe, ¥e
Te Cc¢ HaboNaBar NpeiMMHO B PAHHA
apoier (Mapr) ¥ B HAYAJNOTO HA eCeHYTA
{cenTemBpR).

Oxono 26 uaca ciiell 3an0YBAHETO Ha
HSTKOS TO-T'OJIAMA CITRHYCHA CPYIIHEA MOXE
A4 €& 0Yaxna, Y€ KOPUYCKYJIADHOTO JThye-
HAC e Hapjese 8 armocdepara xa Je-
msira. Tousikora oBave ce ciyysa B3XBED-
Jiengre 0T CHBHUETO YaCTHUM 13 He A0~
CTACHAT 3eMiaTa ¥ TOrana ONHCAHUTE
HBJICHHA B 3eMHATZ aTMochepa He ce
rabmoganar, BBUPEKE Ue € OTOe/sI3aH0
CIPHYEBO  mapureawe. Hall-yecto 7Tosa
€TaBa, KOraro MU3PUrBaReTO craue B Onu-
30CcT no mepudepusra Ha  CIBHICBES
ABCE. ) o
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2425, Ompaxcenue na YKB om cnopa-
duunun  E-caoit

[Mowsikora encKTPOHYATA KOHUCHTPALUS
Ha #ouondepara ce IpoMeHa HO Cryvacy
3axkod, Te3w mpoMenu ce npossspar Na-
IPUMED XaTO CTaTHYHO (BIDKEHHE HA
Honochepunst sarep. Tlpn vax, ocobeno
B HHCKATEC Cjioese Ha& Houochepara, co
O0pasysaT Cro)alMId HECAHODOMHOCTR
€ MHOTO HiTeusnsia Honmsauus. Tolf karo
TE3H CHRYUAHHO Pasupenenciy UenTpose ¢
TOBMIICHE ECKTPOHHA KOUFHCHTPAIUS Co
Pasnonarar ¥es U noj cnost K, rosopy co
33 cnopaduuen Evcaoll (Eg-caok). Hero-
BOTO BBH3UAKBAHE Jocera ue ¢ obacieHo
OKOHYATEHO, HO BAKAUHESTO MY ¢ npub-
JH3ATEAHO H3BECTHO.

JloKa3aHo €, ye 3a OrpaHMdcHa HACT OT
YKB-obxsara, mexny 30 n 100 MHz,
MOXe Ha ¢e nonyud fornocdepus orpaxe-
que o1 cnopannusus F-citolt. Paguonio-
Suresure CBIMO TaKa €A YCTAHOBHBANY
DANUOBDEL3KA DM Hb/DKHHA HA BBAHATA
2 m, KOUTO NPy JaneHuTe 05CToNTeACTEa
W IOKPUTHTE DPA3CTOSHMS € MHOTO Re-
POSITHO 14 €€ ABJOKAT Ha OTPANKSHUE OT
cpopammmm E-cnoit.

Trit KaTO OTPAKEHUETO CC UIBBPIABY HA
sucownua oxkono 100150 km, mMoxe nag
¢ NPCCMETHE, 4e CHIHANBT €& BPLIRA
OTHOBO HA 3CMHATA TOBLPXHOCT HA €RHO
pascresgne ot 900 mo 2000 km or npe-
FABATEIIA.

YKB
Hynama

2.4.2.0. Pasnpocmpanenie  na
upes  ompaxcene om
U upes ClhemHuyU

Kaxro ¢ mapecrro, VKB upobumsar
HOBOCHCPHUTE CIOCBE HA 3EMHATA ATMO-
chepa u ce paznpocrpassar B Kocmoca,
Ha To3m ¢axt ce Basupa  HIBCCTHHNT
METO/ 38 YCTRHOBSBANE Ha DanyOBpR3Ka,
KZTO CE HANON3YBA TPAceTo 3eMms—JIlyna——
3ems. Owme npes 1946 r. ce ornane npue-
MaveTo Ha orpaseny ot JiyHata mMoyiica
Ha yectoTa 111,5 MHz, xaro Gewe nsnon-
3yBaH TIPEYCTPOSH 34 HeiTa pauap.
IIepBata OBYCTpPaHHA BPB3KA MEWLY pa-
naomobaTeny Geiwe yoramosena Ha 21
oms 1960 r. or W6HB (Caum Kaprioc,
Kamudopruus) 1 WIBU (Menduzitnn, Ma-
cayyserc). MowwocTra Ha upeAzsaTe-
nure Oeme 400 W HF, usnonsysanata ye-
crora 1296 MHz, a 3a anreny ca Cuyxenms
mapabonmyre oryenana. J{sere CraHiam
Osxa OTHANCYSHM eOHA OT Npyra Ha



4320 km W yorsxa @ YCTaBHOBAT Do~
BPB3KA C CNFO ,,oTKnoHEHHE" ot 768 000
km. YIpez 1964 r. nocnepsaxa penuua
FOMCLTHE  ONUTH 338 YCTAHOBHBAHE HA
spraxE Mexiy Eepona u AMepura 3
obxsarure 2-m u 70 cm, XaTo PAnHOIO-
SuTenpTe U3NON3YBAXA OTPAEHUETC HA
oaruaymre or Jiyveara.

TIpoBeKAaHeTO Ha PAIuoRPLINY upes
B3R03YBARETO HA Tpacero Jemsa—JlyHa—
3enMa W3MCKBA CHOTBETHATA BHCOKA TEX~
miyeckz  ofesueyenoct. 3a HAKOW  Chiy-
KeSHY TPAWIONMEHNS BPEMETO HA 3aKHC-
fAenue Ha curaana (npubnusurento 5 s)
8 0¥a3Ba TBBHPUE FONsMO. )

HoBy BE3MOXHOCTHA 34 PANHOBPBIKH B
YEB-0o0xBara OTKPUBAT W3KYCTBCHHTE
coprrund Ha 3emsta. Te ce macrpensar
H2 TPeaBapuTeNHO m3umMcieHa opbura.
Ocser
aaysan macnensamms (manpunmep OSCAR),

TE3M, XOUTO <CC HU3O0n3yBaT 33

MM ¥ TAKKHBA, KOATO CHYXAT 32 1penapate
Ha TEACBU3NONHA npOrpamMa OT CIHMH KOR-
THHEHT Ha 1pyr (Moanws 1, TELSTAR,
SYNCOM ).

THacupnure COBTHALE NPEACTARIABAT
roniemu Banouy, wuaro veHmMEA OOBUBKS
€ meranusupana (sanp. 6aonsr ECHO).
Hopana tosa te npurexarar 706pa or-
pasaBama cpocobGHOCT 33 KBASHONTHY-
HUTE BLIHH ¥ NCHCTBYBAT XATO IACHBHI
OTPaXKATENN. AKTHBHETS CIBTHULY D~
CTaBAABAT M3KYCTBEHW CHbTHMIM ga 3e-
MATA, KOMTO MPHCMAT HU3NLYCHUTE OT
JemaTa panUOCHrHANK YPE3 eNEKTPOHHN
YCTPORCTBA M TH npenasat obpaTHo, HO
ECUC H& HPYra uecToTa. Ifomgrora Tesw
AKTHBHE CObTHEON paboTar ¥ ¢ eliek-
TPOHYH 3ADOMHSIIH yCTpoMCrsa. 3anmoM-
HEHUTS PAIMOCHTHAIIN ce y3npunar obpay-
HO KbM 3eMSTa €182 CIEK UITHYAHETO HA
ONPEJeNeH MHTEPBAN 0T BPCME.

-
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3. Hawn ua IeficTBre m CROUCTRA MaA AWTCHNTS

Exya anTeHa aMa npeinasHaucHueTo na
OTHEME EHEPrEd  OT CBUIIECTBYBAIIOTO
SNEKTPOGMArHuTHO none (IpreMHa aAHTCHA)
WIM A H3JbYH JOCCTABCHATA OT BHCOKO-
YECTOTEH TreHeparop (npenaBarten) CHep-
s nop GopMara Ha eNeKTPOMATHWTHY
BBy, Criopen TecopeMara Ha pPeUMIpOY-
HOCTTA €HA U ChIJA AHTCHA MOXE Ja CC
H300JI3yBa W KATO MpHEMHA, U KaTo rpe-
napatenna. HelHuTe XapaxTepHCIAYdl
CBOHCTBA M HAaHHM WM B JABarta Ciuydas
octanar HenpomencHu. [opamu rToBa ce
TOBOPU 32 pelunpodnM antery. {Ipu no-
Haravpwmure O0sCHeHMS 33 TO-roaAMa
OPETrNeRHOCT C8 TOBOPM HPCARMEO 32
npegasarenyara adreHa HM 3aToBa MO~
CllelHaTa YeCTO ¢ HApUHMAHA 38 I0-
KpaTko M3IweYRaTes.

3.1. Monyssmion uA0I

Hall-upocTust ¥ eAHOBPEMEHHO € TOBA
HAV-IIAPOKO  PABIPOCTPAHCHUAT PE30-
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Dpr. 5.1, YonyppiHoB nunon

HAHCCH CIICMEHT B AHTEHHATA TEXHAKA €
TAK4A HAPSUEHMSAT MOJYBLIUOB NHUIOIN.
Toit ¢ ocHOBEH TIpagHBeH EJICMEHT HA
HOYTH BCUYKM BHIOBE AHTCHUA ¥ CHYXH
KATO €TANOHHA AaHTeHA 34 CPaBHHUTEITHO
ONpEACsiHe Ha YCHIIBAHETO HA OCTAHA-
JINTE auTeHH. 33 Aa MOxe na ce pazfepar
CBOJMCTBATA ¥ HAYHHBLT HA NCHCTBHE HA
a”TEeHUTE, TYK 3a Havako mie Obae paz-
CICHAHA TCOPHMATA HA DOJNYBLIHOBHS
IOATION.

Kaxkro noxa3ssa caMoTo HMe, HOJIYBBI-
HOBUAT HHANON WMA ABIDKIHA, KOATO
CHOTBETCTBYBA UPHOIU3UTENHO HA IIONO-
BUHATA OT HBIDKMHATA HA M3NOA3YBAUATA
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soana (A/2). B rosu caywadl punoant e
B pe30Hasc ¢ e/DKMHATA Ha HLIHATA
(bur. 3.1). Jymara JHIIOT 3HAYH LBYNO-
JHIOCHHK ¥ (3Hadasa OCBSH TOBA, ¥e NHO-
JIYBBIHOBUSY H3NBYBATEN € Pa3lieHeH Ha
JiBC CHMETPRYRK nojoBuad. KbM nony-
weHyre B cpepara My ,JABa  Ttogroca’,
B TOYKMTE XX, MOKe 5a OBOS BKIFOYCH
3AXPAHBAKMAT  NPOBOIHUK, ChOTBETH -
GPEAZRATENNT WM [IPUEMHUKEBT.

3.1.1. Pasnpelcienye Ba TOKa
B HAODEKEHUETO 0 JB/DKMEATA
BA BORYRBIIORNS  B3ALUB2TCM

Eman onpHaT eNCKTRRYCCKH NPOBOARRK
(waup. xuna, npeT Wam Tpeda) Npnre-
Kasa OOpPeHCNEHH MHYKTHBHOCT ¥ Kara-
LMATET, KOUTO €& pa3npedeiicHW paBio-
MEDEO RO XbHKHHaTa My. Tosa ¢ moxa-
3aHO Ha ¢ur. 3.2, KbIETO €a HAYCPTAHK
PABEOMEPHO Pa3pPElCICHATE N0 NPOBOA~
HUKA HHAYXTHBHOCTH OT L, no L, csC
CHOTBETHHMTC MM KallaLMTICTH, KakTO M
pasnpeAeNennTe TI0 MPOBOJHAKA Kanaiu-
reru or C, no C,. Tlpennonara ce, e n
SOMH  OHPSHENCH MOMEHT OT BPEMETO
BCAYMKH KOHICH3ATOPH HMMAT OUpelcneH
sapan. KOHOEH3ATOPHTE <€ paspexaar
NPE3 CHOTBETCTBYBAIIMTC MM HHAYKTAB-
Hocta. Tlpr TOBa BCEKM IBT IPOTHYA TOK
¥ BB3HMKBZ CBOTBETHO MArHUTHO MOJE.
Wzpasnspasero Ha 3apsaure Ha [Asere
mwractuen Ha Cy4 mpe3s L, mpenizBuKsa
NPOTHYAHETC Ha enuH Tok [, C, ce pas-
peskrna npe3 La, Ly u Ls ¢ tok I3, C,
MU3PaBHAB2 3APSIUTE CH Hpe3 AHIYKTHE-
goctare of L, 80 Lg, TIPH KOETO Mpo-
Trya ToxsT [, Haxpas, paspexpmamero
Ha ¢, cc ¥3BBPIIBA IIPE3 HHAYKTEBRHO-
crate o1 Ly Ko L., Karo mpyu ToBa npo-
Taya  ToxsT I, OT Ka3aHoTO HOTYK
CjepBa, yYe B cpemara Ha H3NIbYBATCHS
OpoTHYA Hal-rONsM TOK — CyMATd OT TO-
xosere £, I, I: wm I,. KM Xpauiiara
H& HIIbYBATENS TOKBT CTaBa BCE 1O~
MATBK ¥ B CaMMs MYy Xpail He npoTuYa,
Hpxakess tok. Ha d¢ur. 3.25 Tokosere
ot I, 10 I, 33 YO-TONSAMA TIPErNICaHOCT
Ca HaHECCHU OLIE BeAHBXK B Apyra dopma.
Tlopany npoTHYAHETO HA TOK OXOJO HH~
RYKTHBHOCTATE ¢ oOpaszyBar MITHMTHH
MONCTa, KOWTO UPENH3BUKBAT TOBTOPHO
3aPEKTANE Ha KOHACH3ATODUTE, B TO3M
ciyvali 06a4e ¢ UPOTHBOMONONKEH 3APIN.
3HaKBT Ha HANPEKEHHAETO CC € NPOMEHHIL
{IpouecsT ¢€ HOBTAps OTHOBO, TO3M BT
B 00paTBa 1I0COKa, KaKTo € NOKA3aHO Ha

Gur. 3.2b upes roxcsere ot fy no Iy
)T TOBA ONPOCTEHO NPENCTARANC Ha Npo-
HeCuTe MOKE Jla ©8 W3BCAC NOKa3dHOTO
Ha Qur. 3.2 ¢ pasmpencrerue Ha TOKA ¥
HAUPSKEHKETO TI0 ABIKAKATA %4 ONy-
BLIHOBHS U3JbYBATE].

Mexay TOKa ¥ HAUPOKEHMETO ChIle-
creysa emHa dasosa paznuxa or 90°,
JIOKaTO pa3sdkara Bee dasure Ha gaipe-
MEHHETO B ABATZ Kpag Ha W3ILYBATCNS
e 180°.

O HOKA3aHOTO Pasnpeaticiie Ha ToKa
¥ HAITPEeXKCHUETO IO HEJDKHHATZ Ha W3-
JIbYBATENSE €& BIIKAA, ¥€ B Cpejara Ha
HMITON& TOKBT € Hal-roism (MaxcuMyM
Hd TOKa). B CBUIOTO BpeMe HANPEMEHNETO
B Ta3w TOYKE NpEeMMAHABA Ope3 Byjenara
aupvs  (Be3en Ha Ewanpexezero). Ha
Kpag H& M3AbYBATCAs CHOTHOUICHUCTO €
TOYHO OOPATHOTO: MAEXCHMyMbBT Ha Ha-
NPEKECHHETO CHBIIANA C MUHIMYM HA TOKA.
OT1 pasnpelericHUeTO HA HANPEKEHRCTO
ce pasdupa OCBEH TOBRa, Y¢ NONYBBIHO-
BUTE W3JIpYBATENH Morar ja 6npar 3a-
KpeneHHu 063 eNeKTPHYECKa H30JaIlys Ha-
IpaBO KbM 3a3eMeHara cTpena Ha aHTe-
Hara. Kakro ce Bixia, 3aKpenBaHero co
M3BEPUIBA B TOYKA, B KOATO HANIPEKCHHCTO
e ByJa ¥ wW3onauus Ae e HeobOxoaHmMa.
Tlopamy TOBA YICNYBBLIIHOBATE CHCMCHTH
MOTAT Jla Ce 3a3¢MABaT B FCOMETpHYHATA
uM cpena. Tpabea obade na ce croMeHe,
4Ye B CPEAaTd HA W3NBYBATSIS CHUIECTBY~
Ba CHOPOTHUBICHUC Ha U3TbYBANE ¥ Haupe-
SKEHKETO HE € ITbjHa LHyna™. Ceiuoro ce
OTHACA W 3a TOKa B Kpas Ha BITRYBATEdNd,
KOHTO BCHEICTBUE HA Taxa HapeUCHYUS
HKDaeB  edexr He u3yYe3Ipa  HAULIHO.
3aroBa B Ciy4Yas C€ roBODH 32 MURAMYM
Ha HaNPEKCHULSTO.

3.1.2. Vimpenaue na amrenara

Gr pPasnpeaeSICHUETO Ha TOKA ¥ HAMpe-
KCHHCTO NO ABJKYHATA HE MEIDbYBA-
TENST MOKe Ja ce nobue npeacrasa 3a
CHOTHOMCHUCTO Ha CBUHDOTHUBIICHHUATA.
Kaxro e wmzsectHo or 3axoHa Ha OwM,
OTHOIICHACTO HA HATPCKCHUACTO XBM TOKA
onpegensi CblIPpOTHRICEHETO!

HANPCKCHHE
TOK

== CHIIPOTABICHHE.

Kommekerore ceiporasredne (e~
JAHCHT) Ha elH PEe30OHAHCEH M3IIpuBaTeN
MOXKE Ja Ce M3YHCIIY 33 BCRKA SAHA TOUYKa
OT HBJDKMHATAE My, KaTO C¢ B3€ME OTHO-

27
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hur. 3.3. 3anxcHMOCT Ha BXORHOTO CHHPOTHRACHAS Ry HA BAHH NOAYBLINOB RUNCI OT OTHOMIE-
HAETC ALKSHEA Ha SHAHATA[AMAMCTBD Ha aHreHsus nposoauax (A/d)

HICHAETO HA HANPEXCHWETO H TOKA& 33
Tasw Touka. B cnyyali HA peloHaHC TOBA
ChUPOTHBCHUE € YHUCTO AKTHBHO, & axo
HITHUBATENST HE ¢ HACIPOCH B PCIOHAHC
3a CHLOTBETHATA HNB/DKHHA HA BHIHATA,
CBHPOTHBJCHHETO HMa ¥ peaktunxa (uH-
DYKTHBHA BUJTH KanatuTUBHA) CHCTABHA.

Ot noxaszanoro na dur. 3.2¢ Morar na
C¢ HAUPABAT CAEIHMHTE BAKHU 3aKIIOUCHHS:
B xpan na uzasueamens VATIPEXCHHETO ©
£ONSMO, 8 TOKBT — MATbK.

B cpedama na usavdeamensn HADPEXS-
HUETO € Majko, a TOKBT — roifm. B 1a-
3H TOYKE HMIASAANCHT € MATBE.

Makap 4e EMIeHaHCHT MOXe Ha ¢ w3~
4UCIH 32 BCHKA eHHa TOMKA YIO IIOBBDX-
HOCITA HA HM3JIBYBATENN, KATO WMICHAHC
H8 eana auTeHa ce O3Hauaea croliHocTTa
My B TOYKHTE HA CRBP3BAHE HA 3aXpam-
panms kalbent (BXOHHO CLIPOTHRIEHHAR).
flpu monyBbIHOBHTS JUNONH CBLP3BA-
FETO ¢ U3BBLPUIBA B TOYKH, B KOHTO TOKBY
£ MAKCHMAEH ¥ 3aTOBA BXOOHOTO Cb-
aporusienge ¢ Manko {(oxono 60 Q).

Teoperdeckd NPECMETHATOTO BXORHO
CHIPOTHBISHYS HA SIUH HONYBHIIHOB -
aon ¢ 73 @, Tazn croéinocr obaue ce or-
Hacsk za CeskpaliHo THHLK YIPOBOMHHK
{otHowenmero Afd ¢ pamuo Ha Geskpait-

8

HOCT), XKOUTO OCBEH TOBa € DPAlNOONKeH
Oe3xpaiino BUCOKO Hapn scmsra. Kakto
ce smxna ot dur. 3.3, BXOAHOTO CHOPO-
THRNCHUE HA UORYBBLJIHOBHA JUIDJ Ce
BAMSC OT OTHOINGHUETO Ha JB/DKHHATE
HA BBIHATA COPHMO JUAMEIBPA B3 AHTCH-
HRS IPOBOAHUK.

Orsowmennero A/d ce Hapnua roedu-
HUCHIN HO H3MOHAGAHE, Hpﬁ npecmara-
HETO My A B d TpaGBa.pa ce B3EMAaT B GHM
H Spumenuuuiy. B o0XBaTa HA KbCHTE B
YATPAKBCHTE BBIHK NHAMETHPET KA 8HTCH-
M NPOROJHHUK € HAaJ 2 mm, Taka ue 33
Te3H OOXBATH BXOJHOTO CBHIPOTUBIICHHE
HA ROJYBBIHOBUS JUITON BAHATH MOXE Ha

- Owie ApHETO 33 HO-MaJIKo OT 65 2,

3.1.3. Conpornmienns #a s3bunans

CBOpOTHBICHHETO HA WMTHYBAHS @
¢llRa M3UHCHAWTC/IHA BCAHYHEA, OT KONTO
MOTar Ja C¢ H3BEHAT DasiIddE’ CBOTHO-
HICHHS, Xapaxrepusapains axrednrte. To
BHHAIM CE OpecMATA IPH MarCHMyM Ha
TOKZ M NPCOCTABNABE ECXBUBAJICHTHOTO
CHIIPOTHBACHHE, KoeTo OM pascesiic i~
SpYBAHATE MOIHOCT. B cayualt wa pe-
30H3AC BXOHHOTO CHUPOTHBICHAS HA aduTe-
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JlonysBAHOBHAY AENOA  KAT0  HOCIIESOBATENSH
TPeaTAuL KPLr {3AMECTHTENHA CXeMa 33  Cayual
Ha pe3OHAHC)

HATA € YMCTO AKTHBHC M 34 CHUH M3ITBY-
BaTen, 3aXPAHBAH B TOYKH, B KOUTO TOKBLT
© MaKCHMascH (Hanp. ONyBBAHOB AHIOM),
© PaBHO HA CYMara OT CBIPOTHBACHUETO
Ha u3IbyBaHe Ry B CHIDOTHBACHMETO HA
3arybure R,. Ilocnenuoro ¢e¢ npinxky Ha
HOBBPRHOCTHOTC  CEIAPOTUBACHHE  HA
AHTEHHUA APOBOMHUK ¥ HA HHEJCKTDHY-~
uure 3arybu B wsonaropure. CrupoTus-
JIEHHETO Ha 3arybure, o0LIC B3ETO, MOKE"
J1a €& NOANBDNKA MHOTO [O-MAJIKO OT
CHOPOTHBICHHUETO Ha H3Mb4YBaHE, TO nbE
" OT CBOR CTpaHA 3aBUCH OT MACTOTO, Kb-
AETO € [TOCTABEHA aHTCHATA, (BHCOYMHA HAX
3eMATA, BUJ HA 2CMHATA HOBBDXHOCT, Ch-
CCARM nOCTPOHKM ¥ Ip.) ¥ OT MEXauny-
HUTE pasmepu Ha usrpusarens (KoedH-
HHEHTA HA H3THbHsBAHE),

Koraro ca u3secrHd M3nbp4eHATA MOIK-
HOCT Py U MakCAMANHATA CTOMHOCT Ha
anTeHHua Tox [,,., CHOPOTHBICHUETO HA
A3TBYBAHE MOXKES N4 C8 IPECMETHE MO
dopmynara

. G5

KoehmmenTsT HA FIONC3HO HEHCTBHE
HA CHA aHTEHA MOYXe Jid Ce HpeueHd Ko
OTHOLISHMETO H2 CHIPOTHBICHHETO HA
H3JBYBAHC KBM CHOPOTHBACHUCTO HA 3a-
ryDure. Toli ¢e npecmsra no Qopmynara

Moz NMMWFLW. - (- 3 , 2)

3.1.4. TIoayws/oBusaT JIMI0N
KATO TReUTSHi KPhI

OOuKHOBSHHUAT TPOITTHIE KPBI, HU3NCI-
SyRaH B PAAHOTEXHHKATA, MMA CHCPEHO-
TOYCHH NAPAMETPH, KATO HEAYKTHBHOCTTS

ce peamasmpa upes OGobuna, a Xaualm-
TETHT UPE3 KOHASH34TOD. ED.HH OI'BHAT
IPOBOAHKK CBINO ¥MA HMHUYKTHBHOCT M
KATANKTET, HO T€ HE Ca ChCPEAOTOUCHH,
2 PABHOMEPHO pasnpeleNesy no JbDKH-
pata my. Korato nponofHuKsT € B pe-
somane ¢ BB3GYxpauaTa wecToTa, TOR
MOXE O3 €6 pa3riexna Karo TPenTIny
kpor. Toba e noxaszano pa ¢ur. 3.4, Cp-
FPOTHBIGHHETO €€ ChCTOU OT HOCHe/oBa-
TEJIHQ CBBLP3AHHTE CHIPOTHRACHUN HA
usnvuBate U Ha sarybure.
Pe3oHaHCHATA 4YeCTOTA HA CHUH TPert-

AL KPBT CE ONpPENcas OT FONCMHEATA
HA caMouHpyxuuata # rapapurera o

(bopMynaTa, wh==

ol
KBHETO O = 21f=6,28 f e Kppropara ue-
; CTOTR; ‘
@l ~— HBHYKTHBHOTO CHUPOTANIC-

HUE;
@ C - KANAUUTHBHOTO
JIGHHE.
PezopaHcHATA 4HECTOT@ HA IOJYBBJIHO~
BHs JUOCH 33BHCA OF CRIIHTE Dapa-
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ZasucuMocT B4 pfﬂoﬂﬂi!c?ﬂi?d KpuBa ua prichrg ity
TeNs OoT OTHowenueTo L{C, mmpodintara  Ba
pponycKanata IeCTOTHRL  JICBTa B=fy—f1; @-—
[pONYyCKaHa YCCTOTHA JICRTA NPH  FO/INMO | OY«
wowenne L{C, b— npony G2CYOTHA NEHYR
BpE MANKO OTHOMISISS £iC
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LHeBen nunon, cserosr ¢e or #o S ornesau
NPOBOZHRAKA BB BOAKO PAMO HA ARIOAR

Merpr. WunyKTHBHOCTTE, KaXTO U Kana-
IMTSTST ~— & C TOBA M PE3OHAHCHATa Ye-
CroTa -— Ce OUPEAc/T IJIaBHO OT Teo-
METPUYHUTE DAIMEpPY HA M3IIBUBATEIL

Axo ce npeneSperHar KperoBure 3a-
ryOH, XKAYCCTRCHHAT GAKTOP HA CAMH Tpell-
THUY KPBRC 3aBHCH THABHO OT OTHOWIE-
mwero LJ/C. llpu ronamo oOTHOmIEHHE
L/C (ronsva CaMOHMHOYKIIAS ¥ MaibK
Kartanurer) ce Ioiayyasa e¢IMB TeCHONeH-
TOB M € OCTDA PE3OHAHCHA XPHBA Kpbl,
npu Masiko otHowenue L/C (Manka camo-
HHIYKUHS M FOJstM KANGUUTeT) KPBILT €
IHHPOKOJIEHTOB, ¢ 110-Majlko 0CTpa pe-
sonancHa Kpupa. Hlupoudnara na ue-
CTOTHATA JICHTA Ha TPENTAMMS Kphr 3a-
BHCH OT KAYeCTBeHHs MY (AKTOP M MOKE
A Ce Ofipelieisl OT PE30OHARCHATA KpuUBa
(dur. 3.5). Ceugre pe3oHaHCHU KPHBHA
MOTAT [a CE€ NOJAYYAT ¥ OT €AUH TONYBBI-
HOB JAHMION, KOTAro TOH €& HEGMEPR B XO-
MOTEHHO CREKTPOMATrHUTHO Tose. Tpsab-
Ba g ce WIMEPBA AUTEHHOT( HAIDEHCHHIE,
KaTo Ce HOMABPKE MOCTOMIHA HAupeTHa-
TOCT Ha MOJNETO B Cf H3MCHS 4eCToTara.
Hatt-ronsya crofinoct Ha HaNPExeHUETO
ce mONIydaBa TP pe3OHaHCHATA MEeCTOTa
Ha aBTeHaTa fo. Tasw cToliHOCT ce npueva
3a emuunna (1,0). Yecroranre Mapxu [,
¥ [, O3HAYABAT YeCTOTUYS IO ¥ Hax fo,
HPH KOHTO HAIPEXEHUETC CHANa O HUBO
0,7(==3 dB). AbcomoTnara WLAPOUHHE HA
YECTOTHATA JeHTa B ce Honyuasa or pas-
aukara  f,—f;. OTHocuTenHara umpo-
YHHA Ha MECTOTHATA JieHTa b, KOSTO 1Ipeii-
CTaBSBA, OTHOLIEHMITE Ha IMHPOUUHATA
Ma yecToTHara jeuta B ¥eM pPe3OHauc-
Hara %eCTora fy, ce npecssta no dop-
MyJaTa

b :
7. (3.3)

Pesonanckara xpHsa, jiokasana una dur.
3.5a, 61 ce mojywnna 3a ¢AHH KPBr € ro-
gm0 oTHOWeRue L[C, CBOTBETHO 3a
enpl JMIOJ © Majika 10upOvYuEa Ha ue-
crormara nenta B. Kpupaia, noxaszada

30

na Gur. 1.5, Op ce nonyuuna upu Mankoe
orpowenue L/C Mnm Opy eiup QUION ¢
IMUPOKA YyeCroTHa JEHTA.

Cera e 6pne 00aCHEHO ¥IO KAKDB HA-
YyH TEOMETPHYHNTC pa3Mepu Ha exuH
B3IBYBATEN  ONPEHCHST OTHOUHICHUETO
LIC ¥ ¢ TOBa —- MIMPOYMHATE HA HECTOT~
Hara My JieHTa. BIiH NCHYBBIIHOB JRION
OT OTHOCHTENHO THHBK IPOROMHHK HMA
onpenenieda HHAYKTEBHOCT L B onpe-
nenex xanamarer C.

AKO HHXOJKO TAKWBA €AHAXBY NPOBOA-
HUIM CE CBBPXAT NAapanenno, sa ga odpa-
aypar emun ,nacen’ MUIOH, KAKTO TOBA
e noxazano xa Gur. 3.6, KanauuTETATE Ha
OTACNANTE NPOBOIHY¥DE €€ CyMHpal H
ofurara um croitHocr ¢rasa pesda Ha 5C,
IOKATO NPH HAPWICIHOTC CBBP3BAHE HA
KHAYKTKBHOCTATE ©OINaTa MM CTOHHOCT
ce wamanssa na 1/S L. Haxe ot 1oBa
ONPOCTEHO PABINEKIAKE MOXKe Ha CE pas-
Gepe, we enun mo-xeben mAnoN uMa no-
sanko ornomenne L/C w ¢ toBa — OO~
APOKA YeCTOTHA JCHTR, OTKOJKOTO CHMH

HO-THHBK unoi. Kpmrepei 3a nebenmu-

HATa HA aHTeHAYa NaBa HINOI3yBAHATR
NBIOKEHG Ha BbhauaTa. OTHROBICHUETO HA
ALIKHHATA BA BHUHATA KBM HUAMETHDA
Ha wanwpusarenst (AJd), XaxkTO BEue Cno-
MEHAXME, C6 HApKYA KOehUIMeHT Ha H3-
THHABAHE,

Mapaseno, mupoONeHTOBNTC AHTCHH C8
FO3HABAT TJHABHO IO rojinMara TOoBbpX-
HOCT Ha HanpdBarein {(Haup. IUIOCKHTE,
UMIHEAPIHIHATE ¥ OMKOHAYHHTES AHTCHNM).
ITopaas roNeMitst CH KATALATET TS Ipei-
CTaBNSBAT €HAH TPEUTHHNy KPBT € MANko
orHomenye L/C. AKO Ce WIKIICYAT CHo-
MEHATHTE IIUPOKCJCHTOBY aHTEHH, KOC-
hunmeaTyT HR M3THHABANE € IIPAKTH-
yecky Oez  JHAYCHNE B KLCOBBIHOBAA
obxBar, Tel xatre uUpx Hall-yecTo cperia-
HUTE JKUYHE AHTeHH OTHOmeEHrero Ajd
e oBukucseno 5000 u mo-ronsmo.

3.1.5. Koehunuens B2 CKBCABEHE

{lpn  moceralr BATe PasriexKAauus He
fense NpaBeHa DAZIMKR MEAGLY CNeKTPH-~
YECKATA ¥ MEXAHUYHATA JLIDKHMHA HA M3~
npuBaTels. DakTHYECKH CNCKTPHUYECKATa
¥ MCXauMIHaTa A6JDKHHA Ha ¢iHA aHTCHA
Gnxa OuMnW paBly CaMO TOraps, Koraro
AHTCHHMAT UpPOBOAHUE MOXE Aa ¢C Ha-
apasu  Ge3skpaiHO THHBK, XATO OCBEH
TOBA C€ Ipenucyara, Y€ OpOBOJHUKBT Ce
HaMupa B CROOOAHOTO IPOCTPAHCTBO.
Reexu peasi€s aMTCHCH TNPOBOLHHK HMA
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®ur. 3.7. 3apucHMOCT Ha KOS(DHUUSHTA HA CKLCABAHE HA TOAYBBIHOBMA AHMUO0A OT OTHOWIESHHETO
ABIDKKHA HE anﬂaraluﬂame'mp Ha OPOBOMAHMKA

obaye onpeneena pebenuna, Toll Tpadea
Aa 6pae QHKCHpaH B HAKAKBO HOJOMCHUE
4pe3 3aKpenBaliy eNeMeHTH ¥ Ce HAMupa
¥a kpaHHo pascTOsSHUC OT HOBBPKXHOCTTA
Ha 3emMATa H OT ppyru obexru. Ipn tesm
obcroarencTea  HeobxommmaTa 3a  pe-
30HAHC MexaHuvsa HbixuHa Tpabea na
Ople HAMAJCHA COPAMO CJIeKTPHYECKATA
IBIDKHHA HA W3ILYBATEIIS.

BrusuueTo Ha KOCDUIMEHTA HA U3 THHSA-
BAHETO BBPXYy KoedHUMeHTa HA CKBCHIBA-
ueTo V craBa scCko, KOTATO CH IpeicTa-
BHM, Y€ eI¥H I0-ie0esl HImbUBaATel uMa
HO-rOJIAM  KaUaUMTeT, OTKOIKOTY CBILO
TOJIKOBA ABIBL, HO DO-THHBK H3Ib4sa-
Tl Pe3opaHCBATA WeCTOTA HA  BCEKM

TPEUTAIL XPer, YHHTO Kanauurer ¢¢ YBC~

JyMuasa, Havanspa. [Topanw Toma #u pe-
30HAHCHATa 4vecrora ma nelfen u3apy-
BATENl € IO-HHCKA OT TA3M HA CbLOC TOJ-
KOBa JABJIBT, THHBK NPOBOAHUK. 3a ha ce
U3PABHAT PE3OHAHCRUTE YECTOTH HA JBATA
MINBUBATENS, TPAOBA A CC KOMICHCHPAT
TO-TONIEMHST KapajureT Ha nebesmwst us-
JBYBATEN YMPE3 HAMANABANE HA BIDKH-

HaTa HA NPOBOAHNKA. ET0 3au10 Npy enua
¥ ChIfA PE3OHAHCHA YeCTOTA no-Hebenusy
usnpuBares Tpadea pa Opae 1MO-KBC.

Ha ¢ur. 3.7 e nokasana 3aBucuMoOCTTa
Ha KoeHMLMEHTA HAa CKBCABAHE HA [OIY-
BBLJIHOBHTE MUIIONH OF KoehuUMeHTA Ha
U3THHSBAHE Afd.

Hpustep

Tpsabpa na ce HaMmepH MexaHa4yHara
ABIDKHHA dHa TIOAYBBJIHOB JHOOT 34
144 MHz, xolTo me Ople HanpassH OT
angymunkeea Tpeda ¢ AuaMersp 4, pases
Ha 25 mm.

Crorsercraypainara na 144 MHz mwi-
XHHA Ha BhiaHaTta e togno 208 cm. Or-
TYK MOXe HA CC JIPECMCTHE OTHOINEHHETO
Ad:

208 ¢ 12,5 om o~ 80,

Ot xpusara {dur. 3.7) moxe na ce BuEA,
we HA KOSOUIMEeHT Ha M3Thuspane 80

-31




CROTBETCYBYRZ KOCORUMEHT BE  CFbCH-
vae F==0,90. Cregoparengo Mexagnu-
HAT3 PO30HAHCHA ABIKMHA HBE IORYELI-
HOBMS DHAON ©

A
.E-.yf = 208, 0,90 == 93,6 cim.

Ipr nsnonzysasero sa touba, nebena co-
310 10 mum. chummst nuron &i 1psbeano na
Gune ounr 96,7 em (Afd ~ 200, oTRBRETO
¥7=:0,93). dopmynata

M
T’

€BhRETO | € MCABHMUBATA ABOKMHEA 8 M,
# f-—pesonancuara wuecrota B MUz,
¢ H3NOJ3YB2. 3a BpUOIHM3ATENHO W34HC-
AARANC HA NSIOKPHATA HA [ORYBBIROBHA
JENOAR 33 MECTOTA, no-roltemu ot 30
MHz. Ta AMZ CAMO OTPAHVYEHO TIPUIIO-
JKEHHE, 3210070 B HES CE HpUEeMa, ¥e Koe-
cpnm{eunr Ha W3TBHABAHS HMA HOCTOSH-
na croitmoer (300), Koero OTIOBAPH HA
uocrosuey  KoedhuupeyT Ha  CKHOSBAHE
or G,9%4.

Iipu w34ACICHASTO HA HONYBBIHOBY
ARTIONH 32 KHCORBIHOBHA 00XBAT €¢ M3~
non3yeaT NPeiMHO NoR00HYE eMITIPHIHR
dopmyni, B roiz ofipar xoeduumentsy
#8 W3THRsBaHe OOMKHOBCHO ¥Ma cTO#-
gocTy, no-roxemMu or 5000 m ce m3neus
epBeer c3abo B 33ABHCHMOCT 0T OTHOIIE-
auero A/d. Ero 3amo © JOonyCTUMO B
1037 OOXBAT [a CC UPHEEMA TOCTOSHER
koedanueHT Wa ckeacuaBaxc. Popmynara

= 142’.2 3.4
f Nl T Y

Konero Je e m, a ) n MHz, uag
192200 »
s (3.5)

kegero e s m, a f—1 kHz,

¢ JOCIATHYHO TOYHA 38 BCHYKM LBPAKTH-
yecku cnyyan., Ta ofave e panuada camo
33 NCIAYBBIEOBK JIATONA.

B nocnenmare nse dopmynm e uprer

woetument B4 CKscasane 0,955, Or
pur. 3.7 ce Bwxna, e npd KoehUiBieHT
aa m3TeusBane S000 Om Tpadsano xoe-
GHIACHTHT HA CKbeanaie 23 Obie TOUHO
6,98, Oyesunno TYK € BHBEEEHO AOULI-
HATOIHO CKHCABAHE, KOETO OTPR3IABA Ha-
TPYIAHKMA UPAKTRYCCEH onuT. EUud TaKss
ROOBIHETENCH KOCDRIIHSHT HA CKbCSBAHEe

HABCTHRA Cruuecysysa, TOM C& JUBIKY Ha
Taxa Hapeuenuds xpaee epexm. VIZBECTHO
£, MO JKHYLBUTE AHTCBU — 4 TE OO MO~
3yBal OPLEMHO B KBCORDIHOBHS 0f-
XBAT — €& 3QKPSVLAT B Kpaguiara ¢ Ke-
paMuuk ¥307aropu. Tosn M30xaTopu
YKPENBANIATE TH R IY TPRMKT BPEICTan-
A9BAT eNRE HOWBIHMISICH KANAUWTHBCH
rofap B Kpas Na aureHara, YueTo BiHs-
e TpslBa A8 OBIC KOMICHCHPANO 4pes
CKRCABANE HA NPOBGAHUKA.

QcBen TO3% YIPK XKHLCOBLIMOBATE anTe-
Hg e NOARSDAT ¥ PeNANR APYrY Kauanw-
AVABHE TOBADH, Y4#TO CTOHHOCT ¢ TPYIHO
pa Gppe upeucuera upensapurtenso. Te
¢e HBiKar Ha GNM30CTTa HAa AHTCHHAR
APOBOKHAK JIO TOBLDXHOCTTA HA 3eMSITH
(pazcrosumers  ®Be3M2a  pafi-wecto. NS
CaMO ¥aCT OT ALDKRHATA HA BHIBATA),
KAXKTO W Ha Onuzocrra Wa Crpamy, CBO-
Gonrio BRCAIN NMPOBOMHALM U HPYIH HO~
EoGHM TperaTCTEES.

Kpaepusar edickT HiMa HAKAKBO OCO-
Heno smauenwe npy VKB-anrenmre, 3a-
HIOTO aHTEHHNTE NPOBONHWNY B CHUIHOCT
Haf-4ecTo €4 ayMUBICRY TPLOH, KOMTO
HE Ce HYXKIAAT 0T 3AKPCOBaHe C HM30Ma~
TOpA B Kpaumiara, BiasHEnero HA OKOJ-
Hata Cpepa Ceplo MoXxe xa Onhe non-
ALPIFANO JOCTATBYHO MAaNKo, Thil Xaro
B IIOBEUETO - CAyYan ¢ Bh3Moxuo YKB-
apTenara na Obge nocTasena Ha MIACTO,
OFAANCYCHO HA HAKGIKO NBJDKAHE Ha
ERJAHATA OT 38MHATA NOBBPXEOCT B Py~
TBTE TPEHSTCTBUA.

3.1.6. Edewrmsns  woiammwa  (edexupia
BUCOUHER) HA HORYRLIAHOBHA U0

Tonemunara Ha HANPEOKEHULTO, KOETO
A auTena Moke mna oteMe ot obKphe
AABAIOTO #  EeNEKTPOMATHHUTHO JI0JNe,
3aBUCK OT CIeauure xpa ¢acropal

—- OT HAUPSIHATOCTTA HA SNeKTpomMar-
HMTHOTO [ONE B MICTOTC Ha AHTEHATY;

- o1 edextusaara  (neficTsyBanaTa)
ABIDKUHA, CHOTR. BHCOYHHA HA nPHEM-
Hara aHTeHa,

AKO enus NpOBONHEL, HAIPHMED IOy~
BLIHOB NHUIIOH, €6 HOCTADH B eleKTpOMAar-
TWATHO 110J1¢, B HEIO C€ WHAYKTMpA Haupe-
xenwe. HesapwcuMo 0T KBIDKUHATE Ha
BEJIHATA TOBA HAUPCKCHUE Ce YBEIMYABA
TONKOBA TOECHE, XOJKOTO TO-HEABT €
AUTEHHAAT TPOBOAHKK.

Koraro eidE mmioll ¢ B peaom,}{c,
TOKBT B HErC €€ pasupenelss CHHYCOH-
ramwo. Iipr TOBA HAF-aKTHBHO M3ITLABI-



eHeprys TA3d ¥acr OT UPOBOENMKA, B
KOSTO TOKBT ¢ MaxcaManed. Fro 3auio |
eficTByBamiaTa (eHCXTABHL) ADIDKAHA HA
SIOWH OUION HE € PaBHA HA MEXaHHYHATA
My ABKHE2, EQeKTHPHATA JBNKAHA Ha
MOAYBHAHOB JHIION ©F F3WNCHAsa IO
dhopmynara

A
Lo == —->»
eff e

3.6
KBUCTO Lope W ABICRWAATA A BbILIaTa A
HMAT €JHaKBM JUMoHCAM, a R=-3,14.
Criext 3aMeCTBAHE 1A HBIDKUHATA HA Bhil-
Hara A ypes yecrorara J ce nonyyasa

3.7

3 Ied (4 i
(}\, == ‘}; —— Leff E==3 A . _fv =

- 8,55 107 m/s }}, =955 m —l ) s

Keiero e B MHz

HanpemenueTo, KOETO CC HHAYKTHPA B
ApEeMHKS AKRLON, Moxe na ObRe H3uwuc-
CHO, aKO C€a H3BECTHHA RANPIIHATOCTTE
12 eNIeXpIrICCKOTO one 1 B MACTOTO HA
npremane 1 eEXTHBHATA ABDKHHA HA

PERZIRION Ei

174 =E.Leff. (3.8)

Or1TyR cneapa
. A

U=E 314 (3.9
u

. 95,5

U=E- 220 3.

7 (3.10)

kppero fe B MHz,

ViupyKTHPpaHOTO B TIONYBBIHOBEA Uh-
TIOJI HAIDEKEHNS CE NPENaBa KeM OpHeM-
puka. MakCuManHoTO KOJHYECTBO CHEP-
rys ce mpeaasa Torasa, KOraro Colipo-
THBJICHUETO B TOUKATC HA 3aXpaHBaHe Ha
QHTEHATa ¢ PaBHO Ha BXONHOTO ChIPOTHR~
JICHHE Ha npueMHMKA. B To3u cnyvaif —
npu Cveaacyeare, NOAOBAHATA OT HHAYK-
TAPAHOTO B JUNON3 HANPEKCHHE HOCTUTA
10 BXOJA Ha NpUeMHEEKa. Bropara nono-
BHHA CE H31BYRA OTHOBO OT, AHTEHATA [IOX
$GopMara Ha CICKTPOMATHRTHA TpenTe-

3 Haprnynmk no antony

ums. TIpHydHATA 32 TOpa €, Y€ CHIPOTHB-
JICHHETO HA AHTCHATA W BXOHHOTO CHOpO-
TUBIIGHVE HA [OPREMERKE €2 CBHP3AHH
napanenno. Teil xaro aseTe cLupOTHBIC-
M UMAT ¢HHAKRA CTOHHOCT, ofmoTo Ha-
upexenne tpabpa 1A e pasiend pasHoO-
MEPHO MEeKAY TAX, TaKa Y€ HAa BCAKO 0T~
HCARO CHOPOTMBACHHE €& Hala [ONOBH-
HATA OT DSNOTO manpexenue.™
Hanpexesuero, xoeto o8 noiyyasa Ha
BXON@ HA TPECMHUKA WDH W3NONIVBAHG

Ha TNOJYBBINOBH JHUOMNL, €2 HPRCMATR
no dopmynara
LA
U=FE- 53 {3.11
§3.1 )
6,28

¥pHeTo U ¢ HanpoexcHseTo Ha BRofa Ha
LGpUuCMHHKA B UV, & — HAFPEFUITOCTTa
1A TOJIETO B MACTOTO HA NpECMane B
wV/m, A~ FBIOKHIATA HA BHANATA B M.
6,28 - xoHCTRra, paspa na 2.

AXO ©& 3aMeCTH A ¢ NCCTOTAra f, ¢u
TTosTy4asa

47,8
-

U=k (3.123

xeuero fe B MUz,

EdexryBnaTa LBHIOKHHA E2Q aHTCHATA
Y4aCTBYBA BBB BCyuxd (ODMySIR HA H3-
YUCHSBANE HA M3XOMHOTO HAIIPTIKCHUE.
Axo pocera ¥e crana aAyma 3a ehextus-
HaTa BUCOYHHA Ha AITECHATA, TO € 30T
efeXTHBHATA HBJOXUHA M €eKTUBHATA
BUCOUYMHA €3 MATEMATHYECKH CHAHAKBH,
Te ce pasnxuanar caMO IO HAYHHA HA
pasrnexnaHe, T. €. UpH CHMETDUYHHTE
AHTSHY €8 TOBODHM 33 e(EKTHBHATA UM
JABIDKAHA, [OKATO 3a& HECHMETDUYHHUTE
AHTEHU €8 W3NON3YBA TEPMUHBT edex-
tuBsa Bucounna. Ilocnepuusr wsobumo
HE € CBhP3aH C BUCOYRHATA, HA KOITO &

# Toea ofscmeaue e morpemHc. Ko-

Taro pAsc CRODOTUBICHHASN Ca CBLP3AHK
napanenyio, HAIPOKERNETO, KOCTo naza

BBPRY THX, © SHHO U CHIOIO, HO ¢ PaBHO
HA IEIOTO HANPOKCHRES HA 3aXpanBaiips
wyrounmk. IIpapwimo e fla ce npueMe, ue
anreHaTa ¢ W3TOYHHK HA HAOPEKCHHE ©
BHTPEIIHO CHOPOTYBICHAS, paBHO HE&
BXOMHOTO CHUPOTHBICHNC HA DPUCMHHUKE.
Ilpm paseHETBO Ha CHIPOTHBICHHATA
nagpT HA HAUPEXKCHBE BBPXY BCAKO OT
THX € pPaper: HAa NONOBHUAATA OT ILUIOTC
HaupeXenye Ha M3TOYNUKA (3a6. npes.).



SINVTRETS GHTCHATA HK 3eMaTd, HUTO
TEK ¢ ABUKHEHATA KA HOCEUIATa Maura,

Tipm ouenxara Ha ropHETE (hopmysnd
MOWG £a C& HAnpasy CcHHATA KOHCTa-
Tauwa: OpE OOCTORHHA HARDETHaTOCT HAa
HONCTo £ Happewxewuere [/, HHRYKTH-
PAalo B eAMH PE3OHANCEH WOAYWBJIHOD

guson (2 BRR BCSKA LpYyra auTeHa) e

TONKOPE NO-TOJRMO, KOJKOTO € LHO-E0-
Hama ALIDKUHATZ HA BHAparTa.

2.2, Hacoweno meilcrnne
HOYCHOBOHE HR RHTCHHTS

Brug arnvens, KOST0 H2LYBSa CHCPrEA
HEWRAHCG DUBHOMEPHO BEB BUHUKH HO-
COKH, 8 HADEYA cfiepuder DT UI0MPonen
HESHBIBATEIL

Vispaswy cfiepurucy urasusamen” nom-
LRA3BA, Y€ TO¥ HIMA HACQUCHO NEHCTBHE.
32 ouarjncagBRHSTC HA TE3EW  OPOUECH
MOKE NG CS AMOIBYRA CHHO CPABHEHUES
OT ONTHKAYA: AKO B OCHYBLDS HA CHHA
CTergena cdepa ¢e HoCTanE oIH TOYKO-
BUACH MITOMHUK B8 CROTHURA, ToH 6n
QCBETHI pPABHOMEPHO IGUIATA DOBHPX-
HOCT Ha ciepara. ToBa 3HAYM, 46 IPKOCT-
Th {(AEBFTHOCITA HA HSHBYPEGHETO) BHE
BOHYKE TOMKE OF HDOBBPXHOCTTA A che-
HATE € enuakea. Bee nax eyl Takes cge-
PUMEH HIIBYBATEN HE MOKS /@ ¢ peanu-
‘UPpA PparTrYccKu. Tol ChrHIeCTBYBa €amMo
B TCOPUSTA ¥ & OPHET 33 CPABEATCNHE
gtennt. OF Ta%H ROHCTARTIUNS CHCHBa, 46
BCAKG NPAKTHYCCKHE ESMWIAAMA QHTEHE
WEKOra HE HINBYBA PABHOMSPHO DBB
BCHUKE NOCOKE K&  HPOCTPRHCTBOTO.
Poaxa auTeus MME HACOYCHO Jeficraue,
KOLTC C€ onucsa ¢ HelHara yapaxkimepi-
emuka na sacouene Selicmene. 3a 1A MOXe
Na ce [MOCTPOU Taly XApakTepHCTHRR CH3-
e TouHo, 6 Tpabpano v 4a C¢ npel-
<rasy npoctpancrocse. Obaue, v KaTO
FIPOCTPAHCTRCHOTO  PAsnpONCICHHE  Ha
TTLTHOCTTA HA& HIHUBAHETO HE MOXC 42
€6 BBIIPOUIBELLC YPCI HAMEDTABAHC BRPXY
FIAOCKOCT, XAPAKFEPHCTHKAYE HA  Haco-
HeHo NeHCTBUE HA GHTCHATA CO HaBa CAMO
B XOPHIOHTATHITE B REPTHXANHATA pan-

CrimecTByBa BLHKA JABRCHMOCT MEKNY
KAPAKTCPHCTHRATA WA HacoucHe ped-
CTBHE ¥ YCUABRHCTC A aurensra. T
pMOe CHIO pa ce obscun wobpe upes
CPRBUHSHUETO CHE CTRRNeHara cdepa. Axo
FISHTPATHEAT WITONMHHK HA  CBOTIHNATR
ce cuabuu ¢ pednexrop (maup. papabo-
NHUHG OTISHAN0), -COIEOYBYRAOTD (BeT-

IR0 mapyBane oo Goxycupa (racovral.
Tosa ozwavaba, we me Obie ocsereHa
€aMO OTP2HUYCHA YacT OT HOBBPXHOCTTA
Ha cdepara, WIOITA HA KONTO 3ARHCH
€aMo OT CTeNeHTa Ha HacoueHoCT. TLmbr-
HOCTTS N2 U3IBYBAHETO BHPXY Tas# 4act
ot cdepuunara nopwpxuocy obave ¢
MHOI'G [O-TOJsMa, Thil K870  BCwaKy
QaCTH HA H3TBYBAHCTO, KOHTO NpPeHM
OCBETARAXE PABHOMEPHO LHIATA DOBLPX-
HoCT Ha cdepara, Cera ¢a KOBUSHTPHDAHE
€AMO BBPXY €HHA OFPAuN¥eHi %acT or
Hest.  ILIpTHOCTTA HA  UBALILAHETO &
TONXOBA, NO-TOIBIME, KOJIKOTO HO-OCTHO
€ (hoxycnpano JIbYCHHETO. 3apai ToBa
¥ YCUNBUHETO HZ WTHTHOCTTS HA WAIIBY-
BAHE B CPABHCHEE CBC COHEPHIHOTO OCBE-
TABAKG 33BUCHA NPAXO OT XADAKTEPHCTEH-
xara wa aacodeno pedcrswe. Kaxro yeur-
BAHETO, TAKA ¥ X4paKTepucTuKats Ea
HACOMECHO pefiCTBUEG HA ANHYTEBATA W3Ipa-
3BAT KOWHEHTDHPAHETO W& MA3IOBYBA-
HETO B ODPEASICHY TIOCOKH.

3.2.1. Jmarpama =3 oscouesocy
B3 H3ALABANETO

Vi3nsipareiiuTe  XapaKkTepucTmeEn
ARTEHHTE C& ONHCBAT C HAKONKO NUYTH
JHAKBA HO CMUCHN noHATHA. Koraro ce
YOBODY 33 Ouazpama Ha HACOYeHOCHt 1d
urABUGAHEHO WA 38 XADAKMEPUCIUKA
Ha nacouenocim, CTasd AyMa 33 UDeNCTa-
BHAHETO HA H3NLYBATCHHH XapaKTepucTé-
KM HA SHYCHATA B [POCTPAHCTREHA KOOpP-
JMHATHA cUCTEMA. BBADEKd TOBA HOH-
KOra €& ppass pPasjuxa Mexny upo-
CTPauCTBCHA M DABHMHHA Jua2paMa He
racouerocm ¥& usnsumanero. Ilocnen-
HATA €2 03HAYABA KATO AWAarpaMa H9a Ha-
coucHo gcficypwe. Ta mpencrdsnsana ce-
YEHFETO H& XOPHZOHTAMHATA BH¥ BEDTH-
KajdaTa paBHAHA C© OPOCTPavcTBEHATa
JHArpaMa Ha HACOUYCHGCT HA HANBURA-
HETO.

HuarpaMara na HacOYeHO neHcTBre Ha
AWLEHATA €€ HPEHCTARS B IIONAPHA KOOp-
punarHa cucreMa (CHOTBETRO B 2aCT OF
Hed) MM B NPABOLIBIHA KOODAMHATHR
cucreMa,  Llouspuwre  KOOpRUHATH  Ce
CHCTOST OT ClHa MPEeKA OT KOHISHTPRYAK
OKPBEHOCTH ¥ BEKTODH, KOMTO 3aAI0YBar
oT penTepa Ba okprwuHocTate {bur. 3.8).
Komilearpuenyre OKPHKHOCTH CBOTBET-
CTBYBAT WA pPasmaysd CroffHOCTH HA Ha-
OPEMEHKSTO, KATC HECHTHPLT HA KpPBI3
OTTOBAPS Ha CTOREOCY HA HAIIPCKEHHACTO
wyia, Berropure oupsienst sUANTE, Ch-
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Gur. 3.5. HopMmupara RuarpamMa B3 HACOWCRO HSHCTBHE Hi KOPHIOBTANSH MONMYDBLMBOB fmuonr (H-
PABHEER, HUBI HA Pa’TBOPA P XOPUIORTANAATA pasussa 80%)

OTBETHO — nocokaTe. ITpnero e ranpasne-
HMETO HA IJIABHES NBY JAa ChBNana ¢
w15 0°. OTENOHECHHETO OT TOBA HPABAIO
C¢ TpPaBW YeCTO HpH NPESHECTABAHE HA Xa-
PAKTEPHCTHKATA ‘Ha HaCouCHO aeicTBHE
BHB BEPTAKANHATA PABHUHA (BepTHKANHA
HEATPAMA HA MITLUBAHE).

Tpencrasanero Ha HAarpaMarta g3 Ha-
COMEHO NEHCTBUS B NMPaBOBIBIHA KOODI-
#aTHa cuerema (Qur. 3.9) e € Taxa na-
onexc. vt xaro nucroBeTe Ha puarpa-
Mara Ha HacoueHwe FelicTBhe ca pasno-
JIOEHH JIO TONSMa CTCHCH CHMETPHYHO,
HOCT2 4ecTO NPH TO3M HAYMH Ha upencra-
BSiHE Ce H3NON3YEAa CaMO SHAH OTPA3ZbHK
or 180° u wren 0° ce npumeMa 3a nocoxa
HA MaxcmManHo wui3jpueane. ‘brioeure
rpaxyca or O° nmo 180° ca nanecerm ma
xopmontaymara oc (abcmacara), a no

BEPTHKANAATE OC €3 HAUCCEHW HONCHUS
or O ro 1009 mim oTnomenueTod Ha na
npexxenusra UMY, . Maxcamannara us-
MEpeHa HanpersaTocT Ha HONeYO, Ch3-
AAJEHO O aHTeHATa, 7. ¢ OCHOBHOTO Hi~
JBMBAHE, ¢ npuema paswa wa 1 (10024
¥ ce yanaca ¢ vren 0°, Bowuxy cneppanns
HAIDEIKSHWS, KOWTO €S W3MEPBAT B Ipa-
HEIETE B eI BIBH HA 3aR5PTBANC OF
180°, ce mensnT HA MAXCHMaIGIOTO Haupe-
KEHUEC W G2 HAHacsaT B CHOTBETCTBME ©
OTKJICHEHHETO OT IHABHATA NOCOKA Ha
wIrpuBane. Kpueara, KosTo Cyhbp3Ba. T09-
XHTS, BPSIETARNSIBAMIY OTACHHUTE U3MEP-
BaHMA, NPCACTABLIBA XAPAKTCPHCTHRATS
H3 HACOUEHO melcreue.

Hpw aureuure © NECHMETPAMBEN JH-
£rYoBe B AMArpaMaTa na narsusane aboinic-
nara oo Moxe aa Onje yaspresa no 360
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#1 pasmbopa

M TOYABA [FarpaMara Ha u3ibuBane co
apeAcrass w30, Koraro c¢e ueprae
JuarpaMara Ha HacoueHo jgelicTspe Ha
KOPU3OHTANHO HOMSIPASHDAHY AHTSHH BB
BEPTHKAIHATA PaBHUHA, HAll-4eCTo e 06~
xpawar wrawre o1 0 no 90° . Ha dur. 3.8
# 3.9 ca noxasaHy 38 npmMep JuarpaMuTe
Ha HACOUCHO ACHCTBHE HA XOPHIOHTANEH
HOAYBBIHOS UM B XOPUIOHTAIHATA
pasupya. Hlgpownnara Ba A-4a B HANPAB-
JICHHETO HA IJIABHEA bY HA eliHA AUTCHA
€¢ HAPDHYA B204 HA pa3meopa Ha ua-
Fpamara. 3a ja ce ONPEICHN TO3H BIbH, CE
OpHeMa TOYKATA ¢ HAH-rONsIMO Haupexe-
e (rAaBHATE DOCOKA HA HPHEMAaHE) 3a
Touka ¢ manpexenwe 1,0 u cilen Tosa ce
THPCAT ABETS TOYKM OT JIMCTa Ha nua-
¥PaMaTa, b KOETO HAINPEKSHUETO CHANA O

croiiroct 0,71 or mMaxcwmmanzara (:/12:)
¥ CROTBETCTRYBA HA HAMAJINBAHS HA MO~
"ocrra ¢ 509, (-~3dB). Kaxro ¢ noka-
3aHo ua ¢ur. 3.8, o7 UEHTHDA Ha KPBra ce
YIpEKapBa HO eya NpaBa JO Taka oupele-
senure rouxkm. Team npanm obpasvear
PAMEHATA HA TRPCOHNA BIBJI HA DASTROPA.
‘BreibpT HA Pas’TBOpA HMOHAKOTA CC O3HA-
uaBa U KaTO 6264 HA HOAGSUHQIA MOUL-
HOCH, ThE KaTO IMITPTHOCTTA HA WIIBY-

BaxeTo (MOLMHOCTTA) O JIBETC CTPAHU Ha -

MakCHMyMa € Coauuana  HanonoBuHA
{HAMAJICHUECTO Ha HALPEKEHHETO [0 CTOH-
"oeT 0,71 e exBuRANEHTHO HA HAMAJICHUE
Ha mMowmocrta ¢ 50%). Breawr Ha pas-
TBOP& DU HPCACTARANG Wa JEarpaMara
Ha HaCOYCHO HEHCTBuS B HpPaBOBIbIHATA
KOODAMHATHA CHCTOMA CC ONpENeist. 1o
ananoraves mavun. Juarpamara ma wa-

coueio neficrane oOuxHORSHO C¢ xana 3a.

XOPH30HTAINATA ¥ BCPTRKANAATA pPasHyHAA
# 33TOBA € NPABY PASIMKA MERIY XOpH-

ZOHTANHHA ¥ BEPTHKANMAY BILH Ha DAy~

TBODA.

FPSACTABEHA B UPABORTRIHA  KOODIANAfFHA
cacresa (3a Bram or 0° zo 180%)

MEOTO 9eCTO Co Cpelia U NOMSTTHSTO
264 HO HOACBUHAMQ HANPESHATNOCI HA
nosemo. TO €€ OTmacs [0 TOYKUTE OTF
ABETC CTPAHU HA- IHABHHS MAKCHMYM, B
KOHTO Halpexertero cnana Ho 509, or
MakcuManHara croiinoct. CnapaHero va
BANPexeHUECTO  HANOJJOBAHA  CBOTBET-
CTBYBA HA HAMAICHNC HAa MOIIHOCTTA CBL
75%;, T. €. Ha HAMASCHUC HA MOIHOCTTE
¢ 6 dB. broasr Ha NONOBHHATA HANpPEr-
HATOCT HA [IOJICTO ¢ HadepTan va dur. 3.8
¢’ IYHKTHPAHA JIAHUA.

Koepuynenmsni na nacoweno oeilcmaeue
Ha AUTCHATA WM HOOMIHCKOHEMO HO 13-
ABMGAHEMO 6 ODPAMKA ROCOKA TPepCTaB-
nABA  OTHOINCHHETO HA MaKCHMATHOTO
HANpEexeHue, Haneceno upu orun 0°, u
HATMPEMEHUETO, OTyeTeno npu wrun 180°.
Tosa oruomenue ce masa B Aeuubens
(ax. rmama 3.3).

Ho-panko ce ymorpebssa TEPMAUDT
ROOIMUCKANE HA UIALYUBAREMO & CINPAHUYHE
nocoxa. Y10 avanormden HaYUH TOH npen-
CTaBsiBa,  OTHOIICHYWCTG MEXKHY Wampe-
FEHUATA, OTYeTeHH npx broj O° m 90°
(crorserno 0° u 270°).-

Tourure Ha IparpamMara Ha HACOUERO
HelCTere, B KOUTO HAUPCKEHAUETO € pax-
THYCCKY HYyJa, C& O3HAYABAT Kar1o HY-
neeu mouxu., Te umar 3HaveHge upd Te-
NEBASMOHHOTO HPUEMAHC, HaUpUMep KO-
raro tpabea xa Obne w3barnar npenasa-
TelI, KOATO CMYIIAaBa OPUHCMAHETO HA Te-
JICBU3HOHHATA Nporpama. B Takuea cuy-
Yay AWTEeHATA CC HU3BBDTA TaKa, Ye Hyje-
BHTE TOYKY B Helimara p@arpama Ha Ha-
Co¥eHO neHcTBue Na CHEUAJAHAT C II0COo-
KaTa Ha CMYRIABALMA IPCAABATEH.

Oceex JIABHMS JJUCT B JIHATDAMATA HA
HACOYSHOCT YECTO €S CpeinaT MOBSYE I
i HO-MANKO H3PAICHA CIPUHIYIY  AUCTHOBE.

~TloBeueTo OT TAX CA HEXENATENHY, 3a-
IHOTO: BHMAST HA SCHO HW3PAa3ICHOTO HACO-
oo gedcroue. OTEOMEHASTO Ha M2KCH-



MairoTO Hanpexewne (B wOCOKATa HA
THABHOTO W3ABUBAHE) KbM HAIPESKCHHETO
HA eOMH OT CTPAHWYHHTE JIMCTOBE Ce Ha-
PHYA HOOMUCKGHE KU CIMPQILHYHUME AUCIO-
¢e, Tlocokara ya O3HAYSHNS 110 TO3M HAYHK
CTpaHgyueH JMCT €& 3aXaBa B BIJIOBH Ipa-
HYyCH CHOpAMO HANPABJICHHUETO HA YJaB-
adast ape (0.

Jluarpamarta Ha HaCOYCHO ACHCTBHE ce
HADMMA HOPMUDANA, KOraTo MaKcumaii-
HOTO Hampexende [, B HanpaBjeHue
Ha ryaBHUM JIed ce nupueme 3a 1,0 (100%7),
a4 BCAYKE OCTAHANM, 3ABHCEHIN OT HANpaB-
FAEHUETO HANPEIKSHHS CC HAHACIT B OTHO-

I

; ) U
fax 71O GopMmynara .

max

CHAE COpaMo

{ssx. dur. 3.8 u 3.9).

3.2.2. ¥apawrePHCTHIA B2 WIILYBANE
Ha GOJMYBRIBIOB JHNOJK

pocrpancreenaTa XapakrepucTika Ha
HATHYBAHETO OM MOTIa 14 Oble npeucTa-
BEHA KaTO TOPOWH, YHATO HEHTPaiHa oC
¢ oOpa3sypana OT JHTCHHHUSE TIPOBOJHUK
{¢ur. 3.10). B To3u cnyuaii octa Ha aHTe-
Hata € BOHOPABHA, 33TOBA JHIONBT € Ho-
AAPUBWPAH XOPH3OHTAIHO. 3a na ce oxa-
enH Xapaxrepucruxara, ua ¢ur. 3.10
© HampaBcH eAHH XODH3OHTAJCH Pa3pes
Ha TOPOWA HO NPOTESKCHUEC Ha OCTa Ha
#spuBarerns. HlpmxoBanmTe wiomA Ha
pa3pe3a HpeACTABIABAT AuarpaMara Ha

HACOYGHO MHeliCTBUE B XOPHU30HTANHATA

DABHAHA B ChOTBeTCTBHE C ur. 3.8.
Je Her
QHITIEHOITIE,

Dur, 3,10, HpocrpalCTBeHo NpeACTARSHE A IHa-
paMara Ha gacoveHo meiicrBHE Ha XOPHICHTANCH
TONYBBABOB IGMOA (MOKARAH € waCTHYEH paspes
L TOPOHKA)

- 0°

HATPeyH? coyeyie
A’ i B mess

®pr. 3.11. Jmarpama Ha HaCOYCHO ACHCTBHC #a
CHHE XOPHUIOHTAJICH HONYBBHAKOB JHAONR BEB BOD-
THKATHAT] paBHUHA (I:f-panmma, BB HA pas~
TEOpA BBHB BEPTHKANBATA papamna 360°)

Buxpa ce, ¥e IVIGBHOTO HANPABICHHS HA
H3TbYBAHC HA NONYBBNHOBHS JUINONX B
¢BOOOJHO OPOCTPAHCTBO € BHHATH Hep-
IEHAUKYJISPHO HA OCTra HA NPOBOIHHKA.
Ta3zu KOHCTaTaums ¢ B CHJIA ¥ TOYama,
KOTATO Huarpamara Ha HacoueHo meH-
CTBHE C€ Pasriexna B HAKOS HpPYra pas-
HaHa. AKO ce riefa HaipevyHo Ha cede-
HUCTO HA AHTCHHUSA OPOBOJHHK M CE Ha-
NpaBH paguasicH paspe3 Ha TOpOounma, ce
FOJy4aBa g@arpaMa He HacoueHo Jei-
CTBHE€ BBB (OpMATA HA OKPBKHOCT €
HERTHP HANPCYHOTO CEHCHUS HA HPO 305~
nuka. TOBa € A@ArpamMara Ha HACOYEHO
Aeiicrsue HWa HaMmppani ce B CBOGOIHOTO
POCTPAHCTBO  XOPH3OHTANCH HOJIYBHI-
uop punod (bur. 3.11). Axo muaonst Ge-
oIe MOJIIPH3UPAH BepTHKAnHo, Ou Tpsab-
BANO Kpbrosara auarpama Ha dur. 3,11
ZJa Ce O3HAY¥ KaTo Auarpama Ha HaCOYeHO
HeHCTBHE Ha BEPTHKAICH HUOOJ B XOpA-
3OHTANIHATA paBHIHA, & H@arpamara, [o-
xasana Ha ¢uar. 3.8 — gaTO AMarpama Ha
HRCOMCHO NCUCTBUEC Ha CHINMS NHOON BbE
REPTHUKAIHATA PABHEHA.

3a pa ce onpocTAT U OHATACHAT TE3M
MAJIKO CHOXHYM 00O3uaueHus, ce M3~
3ysar o3pauenusra E-pacnura v H-pas-
nuna. E-paBHuHaTA OTpa3nBa XO04A Ha
SJACKTPUYECKUTE CUITOBH JTHHUM B TUIOCKHS
peiHOB poHT, a H-paBmuuaTa — X044
Ha MArdHUTHHTEC CHJIOBM JNBHUM  (BXK.
rinasa 1.1.5). llpu sjmnefino noaspusu-
paHd AHTECHA HAMUTHKHATA OC HA AHTEH-
HUA DPOBONHUK OTFOBaps Ha EJIeKTpUYCc-
CKHTE - CHJIOBH JMHWHW. 3aroBa Juarpa-
Mata, nokasana Ha ¢ur. 3.8, BB3RPOU3-
BeXOAa BHHATM KapTHHATA HA HM3JIHYBAEE
HA AHTEHATA B paBHMHATa [ HE3aBUCUMO
OT TOBa, JAJIH HOAAPU3ALMATA Ha JHUOONa
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© XOPWIONRTANIHA, BePTHKGIHA WA Hakio-
nena. Ilo aumawormuen =avms ¢ur. 3.11
BHEATH UPENCTABNABA CHHA EMarpama »
papuuHara H, 3amoro € QOCTposHa B
paBHMHATA, YCNOpeaHa Ha BEKTOpa Ha
BANPETHATOCTTA YA MATHHATHOTO Hone H.

3.2.2.1. Ipomeru wa Juazparama
na nacoyeno Oeilcrmeue
A XOPUIOHRIQAHIINE QHMEHY
HOO GAUAHUCIIO HA QXOAHGING
epeca

Jlocera onwcanare HAArPAMH Ha Ha-
CO¥EHO REHCTBHE ©e OTHACAT 32 CyYanTe,
KOTATO anTeHaTa ¢¢ HamMupa B csobon-
HOTO NPOCTPAHCTBO HAH TOHE MHOIO
BECOKO HAX 3eMATA ¥ KOCTATHYHO Janey
or npyra ofexrr. ., MpEOro smcoxo” m
WIOCTATEYHO  HaNeq” <A  OTHOCHTennn

woaards; T& Tpabea Ha ce pasrienaar
BHHATH BLB BPH3KA € H3IGOJ3yBaHaTa
HABIKEHA Ha BHIHATA. Taka ‘manpuMep
erna adgrteHa 3a Juobmresnckus oOxsar
2 m, MOHTHpana Ha Ma4ra, sucoxa 10 m,
MOXKE A CE CMSTA BEYe 33 HOCTATHYHC
BUCOKO NOCTaBeHa, 3aIMOTo TS € Pasno-
noXeua A 5 ABAKWHY HA BBLJAHATE HAN
seMuaTa nopppxHoct. TIpw xenadHue na
ce Moutapa anteHa 3a obxsara 40 m
¥a 5 A or zeMsTa auTeHHATa Mavla
Tpabsa xa Owbne sucoka 200 m, 3amoTo B
ro3u cnyuai 10 m ca camo 1/4 ot HbinxnE-
Hara wa pwmmara. OT ToBa CrienBa, ue
KBLCOBBLIHOBHTE AHTCHW -— HAll-MaaxKITO
Te3M HA PannoIOBHUTENUTE — Ho MoTar
A2 Ce HOCTaBsT H4 TakaBa BUCO IHHA W
AA TAKOBA PAsCTOTHRE OT npyrute ofers
TH, ue Jd Moxe Ha ce npencOperue Bans-
HHEETO Ha OROIHATA Cpeia.
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Dur. 3.12, 3asucuaMoct Ha BrHAR HA BMIBMWCHNS Ha NONYBLITHOB AHNON OY BHCOYHIATE BAa OKaw

@ —pucow w1 1/ A

Hax ,mEAcanEa® ems: b — mucounma 1/4 A, ¢—pucouuna 3/8 %, d - puco~

yaga 1/2D, e—bucownsa 5/BA, f-—— Bucouwmma3i4 A,
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Koraro exga aurcHa ce pamupa s Onm-
36CT O 3€MHATA NOBDBPXHOCT, Helnure
KAPAKTEPHCTHKHA CC U3MECHAT BCEACTBAS
Ha OTPaMEHUATA OT 3emsra. Topa ce
oTHacs 0coleHO 33 CBIPOTUBICHHETO Ha
ANBUBAHE, KoeMIMEHTa Ha CKbCABAHE M
pdarpamMarta Ha HAcoueHO pelicteme. B
XaKBa CTENEH HACTBHIBAT TAKYBA W3MCHC-
HIST HAa X3PAKTEPUCTHKHUTE — TOBA 38~
BHCH OT BUCOYHHEATA, HA KOUTO € NOCTa~
pena anreHara (0 OTHOIICHWE HA i~
WUHATA Ha BBLIHATA), OT HAUPaBICHUETO
W CupsMo 3¢MHATA NOBBPXHOCT ¥ OT
CHSKTPUYCCKUTE CBOMCTBa Ha IOYBATE.

Ocobeno 3HaYCHYE 3a NPAKTAKATA HMA
BR3JCHCTBHETO HA OKOJIHATA Cpelia PhpXY
XAPAXTEPHCTHAKATE Ha HACOYCHOCT Ha H3-
HHYBAHETO HA XOPHU3OHTAIHEOC pa3nocio-
FSHA A3HYBATENA, AKO ce pasricia ana-
rpaMara Ha HacoueHo ACHCTBHE Ha eUHH

XOPVIONTANCH MG BoB BOPTHKANHATa
paBHUHA, KOSTO B CBOGONHOTO mpOCTpan-
CTBCG € HambjHO KpurooGpasna (Bix.
dur. 3.11), Moxe xa ce panu, Ye ApH Opa-
OMDKaBAHETO Ha TO3W HW3NBYBATEN KbM
fOBBPXHOCTTA HA 3SMATA M3TBYBAHETO
OO BB, DO-FOASM oF 90° ¥ no-Mamhk
oT 270°, craBa 1o OOCOKA HA 3ICMSTA H

| OTpa3’sBa OTHOBO OT Hea. B 3aBHCHMOCY

OY BHCOYMHATA HA arcHara (speMec Ha
3aKBCHEHHE) # CTPYKTYDATA Ha 3eMHATA
TOBBPXHOCYT OYPA3CHUTC BBIAHH €€ KOM-
BEHMPAT C NEPEKTHATS, TAKA 4 Y OXpe-
HEJCH® BCDTUKAJIHY BIVIH  ChIUECTBYBY
CHBHIAZCRUS NOo (a3za MOKEY JHPSKTHATA
¥ OTPa3CHATa BBLIIHA, 4 ODY ADYTH ECpTH-
KaJIHH BIVIE ABETS BBIHA CR B HPOTUBO-
dasa. AKO OTPRXCHEETO OT 3E€MATa ©
ITBJIHO (WOeaneH Chy4aii), 4acTwre HA pa-
PEKTHATA B OTPA3CHATA BHIHA npu credaz-
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HOCT C& CyMHupaT, 2 KOTaTo ¢a B HNpPOTHBO-
dasa, B3auMBO Ce KomMueHcupar (HyNeBH
somn). Mexay Te3w nBa xpalHm cayvas
<& noflyyasar MEXRHEHH Ccrofizoctu (Ka-
TO PABNAKA HA JUPCKTHATA # OTPa3cHATA
BLINA), KOWTO 3aBWCAT OT (hazara Ha
OTPa3eHus CUTHAIL

Ha ¢gur. 3.12 Mmoxe Ja cc BEIK Xax BH-~
COUMHATA HA CAHH TIONYRBLIHOB JRIOH
(B 38BHCEMOCT OT IBJUKANATA HA BLIIHATA)
BIHAC BHPXY RMAPAMATd Ha W3/LYBIHGC
BLB BEpTHKANHATA PaBHMHA, KOraTo Ak-
[OMBT €& FaMEPA HAJ MJEallHO oTpass-
Baia 3eMpa nopsppxHOCT., Jlancu e emuu
voeuugenty Ha yMHOXeHHe, XKOHTO NOo-
CTHrG MAKCUMAIHATA TEOPETHUYCCKH B3~
MoxEa croimoct ot 2,0 BHHANM KOTATO
AFEPEKTHATA W OTHA3CHATa BBLIHA WMAT
enaksu $asza m uocoxa. TeH xaro wo-
pajy OTPaxCHMCTO OT 3¢MHATA NOBBPX-
HOCT JMarpamara Ha E3bUBaHe BLB BED-
TUKAJIHATA DPABHUHAZ €C M3AWra HArope,
karo ce 05pa3yBaT ¥ MHOTO CTPAHUYHM
JHECTOBE, © BbLBEOCHO YOHNTHETO 5204
HA  MAKCHMAANO B3ABYUGOHE CHDAMO X0
pusonma. Cuopen  $ur. 3.12 4 naupa-
MeEp BIBIBT Ha MAKCHMAIHO W3MBLYBAHG
CHPAMO  XOPH3OHTE HA CJHH XOpH30H-
TajgeH NCJHYBbIHCE AHNION, Pa3NONONKEH
Ha pucouynna 1/2 A Bal wupeanHo oTpass-
BAlA 3eMHA TOBBPXHOCT, ¢ 30° (xoed-
puent Ha ymHOxenue 2,0). Moxe cpuw
TAKa Ja Ce BWIW, M€ TIPHA BIIH HA Bb3BH-
menne 10° ® 55° KOeQULMEHTHT HA YMHO-
sxenre e 1,0,

33 [Ma co OUEHW 3UAYCHUETO WA BIHia
Ha MAKCHMATHO HR3IBYRAHC BBB BEPTH-
KAJHATZ DABHMHA NPH  YCTAHOBABIHETO
Ha PAIMOBPE3KH HA TONEMM DPA3CTOSHMA
(DX-ppeaxu), TpsbBa ma ce pasriena
Pa3apoCTPaHEHeTe Ha NpPOCTPAHCTBE-
Hata BeiHa (BK. raasa 2.). VizeecTHO €,
4¢ KLCOBBJIHOBH DANAOBPH3KH HA FOJSMU
PAICTONHEN C¢ CCHECTBuBAT Gnaropa-
PEHHE Ha OTPAXKCHMETO OT Howocdepara.
C yESIIYABAHETO HA YECTOTATA CHUTHANLT
Tpabea 12 "apauza B Honocdepara non
BCE TO-MAJILK BB, 38 1o Mowe na Gbie
oTpazed OT Hes. IpAHULETE HA ONTHMAN-
AUTC BINIA HA BE3BUHICHUE 33 OTACHUTC
goburenckn oSxsaty  ca npubru3uTenso
CHEHRRUTE:

40-m obxpar — or 12° no 490°

20-m obxsar — ot 10° mo 25°
15-m ofxgar—or 7° po 20°
10-m obxBar — oT 5° po 14°

O1 TOBA CREABR, Y€ CHEPrUATA, KOATO
COHA AQHTCHA HINBYBA NOX 'BIBA, KO-

40

ronaM or 40° m no-mansr ot1. 5% Ae ¢
NOfiE36a 32 YCTaHOBABAHE A KANCYHK
panuoBpLikd. OCBCH TOBA M3THYCHUST
TOA MHOTO MalTbK ‘BI'bJI CATHAN, KOHTO CC
Pa3NpoOCTPaiaBa MOYTH TAHTCHUUAIHO Ha
3eMHATA HOBBLPXHOCT, C& MOTTHUIA MHOLO
cunHo oT Hes. Ilpn onpeensine Ha ONTH-
MQIHUTE BIVTH HA BL3BRINEHHE CC BIWMS
YpeR BUI TORA, ye Honocdepara HOCTOSHHED
npoMeHs cxerosuuero on. C BeAxa npo-
MgHA HA CBCTOSHMETO Ha ioHOCheparaz
C¢ H3MEHS ¥ ONTUMANHUAT BI'BI HA Hi-
apuBane. Hait-rogsMmara BHCOUYMHA, HA
KOSATO MOxe Aa Oblic MOHTHpAHa apTe-
Hata, ¢ BUHAr® Haki-mofpara, BO OIUe UpPH
BucouMHA Ha anTerara [0 m moxe na ce
pasyirra na nobpu  DX-pesynrarn B
obxsarute 10, 15 1 20 m, nokaro 3a enua
agteda 3a obxsara 40 m epmucowwnara HE
MOHTHDAHE He Tpadsa ua Opne nox 15 m.
Te3y MUHMMATHM BUCOYUMHU C€ IIPEHo-
PBRYBAT, KOTaTO B GAM3OCT [0 aureHata
Hama apyri obexty, BIU3KOpa3ioNoKe-
HUTE OTpassBaiiz OBCKTH WPCHM3BUKBAT
aManenuc Ha edeKTHBHATS BRCOYMHA HA
aHTCHATA ¥ UPOMEHU B XapakrTepuctii-
¥ara Ha Hacoyeno pelicTBHe, KOUTO
€ TPYHHO Jia €& NPSABMONT. XOPH3OHTAI-
HO IONAPH3UPAHUTE AHTCHH Ca OCobeHo
YYECTBUTENIHY COpPYMO CBODOIOHO BACAIM
APOBOAHULN OF BCAKGKLR BHJ, BOJOCTOY- |
"1 TPpLOE Ha ONyU® ¥ BOJOPABHK NpoO-
BOMMMLYI HAa TIPEMOBAINMTHATS WHCTR-
RAUEH, PABIOIIONCHE N0 TOKPUBHUTE.
Brusmuero #Ha nopobHu ofexTH MOKe
obave na ce npeuebperie, ako Pa3sMeDETE
AM €2 MHOTO NO-MAJKH OT [NOJOBHHATA
IBIDKWHA, Ha BhiHAaTa, NPecMeTHATA 34
paborrara gecrora Ha awrenara. Taxa

ar e

&
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®ur. 3.13. Huarpama Ha  HACOYGHC MAELYBRES
[HR BOpTHKANHATA DaBHIHA Ha 3-enementHa Sfru-
apreHa (A) M Ha XOpu3oHTANEH HONYBBLIHOB An-
noxn (B), pasnonoxen wa pucouuna 3/4 A wan unean-
HO DPOBOAHMA 36MHA FOBEDPXHOCT



TeomempuHa cpede
HE MEXTYCIMHIITP
REICTRORKHUE

~r

hur. 3.14. Onpenernpe Ha eQeXTHBHATA BHCOYMEA
Ha MOHTHPAHC Ha €TAXHUPAaHU XOPHIOHTANHH auTo-
Hd, PANOJIOKCHN H3 4 HOCAHO IPOBOAHM2 3eMHA
[OBBPNHOCT

HATIPAMED APUCM Y TCACBAZHOHHE AUTSHA
He OKa3BaT HSKAKBO OTPHUATEIIHO BIIMS-
HUE BbPXY DAa3nOIOKeHHTE HAbNH30 K-
CORBINOBY awTeHn. V3npuBanero Ha Bep-
THKANHHTE aHTCHY Ce CMyluaBa ocobeHo
MHOTOG OT BEPTUKANHC  PA3NOJOMKCHU
ofeKkTy, WanpuMep MCTaTHH MavTH Of
BCAKAKDLB BHL.

BaxxHO € ¥ TOBA, Y€ BCHYKU XOPAZOHTAI~
HO HOJSIPH3UPAHH AHTCHH, MIOCTABEHY HA
e/IHA M ChILUA BUCOYHHA HAK 36MHTa, IMaT
CNHAKBY BT HA U3ITHYBAHEC BHE BEPTHKA-
nara paeauHa, Taka HaupuMep epHa mpu-
edemenrita Heu-avTeHa, HOCTABCHA HA BU-
coyuna 3/4 X oT 3eMATa, UMA BIJM HA U3~
JIBUBAHE CHpsaMO xopusonrta 20° u Hax 60°,
CHUINTE, KAKTO W HAMHUPALL CE& Ha TaKapa
BHCOYMHA TIONYBBJIHOB JAunof. Pasnuxa
M2 CaMO B KOChHLMEHTa HA YMHOXEHNE
32 OTHCIHMTE JIMCTOBE OT AMarpamMarta Ha
ASNBYBAHE. 3apany XxapakTepHCTHKATa Ha
HACOUCHO JeliCTBHE HA AHTCHUTE OT THII
Heny wmanmpuBaHETO NOH BIBJ, HO-TONSM
o1 60°, ce NOLTHCKA CHJIHO 3d4 CMETKA Ha
TOBR NOA BIBA 20° YMATO MOIIHOCT Ce
yeenuyasa (Gur. 3.13). Tasu konueHtTpa-
U5t Ha €HEPrHsITa, U3TBYBAHA DOX MAJBK
BIBI COPSMO XOPH30HTZ, UMa ocobeno
SHAYEHME 34 YCTAHOBSBAHE HA HAJCUHU
PafMOBPB3KH, Pa3zfiojiOKeHUTe ei(Ha HaX
OpyTa - XOPH3OHTANHO HOJSIPH3HPIHA
anTeHH (STANHM AHTEHH) CHIO Ce Noi-
YRHABAT Ha TOPHOTO npaBwio. B tesn
cayyan Tpgbea pa ce HMa mpel BHI CaMo
TOB4, Y€ 33 BHCOMMHA HA[ 3eMa1a Ce
JpHeMa CpejiHaTa 334 BCHYKH €TaXXH BU-
COYHHA.

Lipumep

Ha dwur. 3.14 ¢ noxazama AByeTaxHA
Xopusonranya aureHa. JIOJHUAT €TAX e

pasnonoxeH Ha pascrosmme 1/2 A or
HOBBPXHOCTTA HA 3eMAT4, PA3CTONHHETO
MEXy apreHuTe ceino e 1/2 A, Cnepnosa-
TR0 NeHCTBHTEIIHATA BUCOYMHA HA MOH-
THAPAHC HA aHTeHaTa Hax semsara e 3/4 L.

3.2.2.2. posenu e xapaxmepucmurama
Ha nacoueno deiicmsue
HA CEPRINKIARL QHINCRU
HOO eauAnUe HA OKOANAMO Cpedd

BepTHKanHO YONSAPHIUPDARA aHTeHH —
C MSKITFOYEHHS HA TAKA HADCYCHATA aHTEHA
STPAYHI-IUIEHH” — ce  u3non3ysar cpas-
HUTEIIHO PAOKO OT panmomoburenuie 3a
paboTa B KBCOBBLJIHOBHS HHANAZOH.

Brs BpniKa ¢ BE3IMOXHOCTHTE 3a UM
peTpancialys BepTHKATHATS XOJapHU3a-

‘wEg npuAobHBA BCE IO-TOSIMO  3HAYE-

Hue B obSurencxus obxsar 2 m. Bonen-
CTBHE HA OTPAKCHHETO OT 3EMHATA IO-
BHPXHOCT JMAFPAMATa HA H3AHUBAHS HA
€[HA. BEPTHXATHO MONAPUINPANA auTeHa
p E-papnunara ce agedopmupa. B rosu
caysa¥t B L-paBnunata € pPasosiosxeda
BEpTHRAIHATA NIHATPAMA HA HIIHYBAHE
Ha aurtewara. Ha dur. 3.15 e poxasana
[parpaMaTa Ha HSHEBIBAHe HA enni Bep-
THKANCH MU0 BB BEPTHKANHATA DaB-
upua. Taxapa nuarpamva 6u Cwuecrsy-
Baja, ako JHOONBT CC HAMHDA MUEOIO
BHCOKO Hanl 3oMmara. Honxara, 3ampuxo-
BaHa 4acT OT JMCTOBETE Ha JuarpamMara
HA M31BYBaHE TPAGBA LA NMOKAKE rpaHy-
Hara Ha BriWTe, APHM KOHTO npm nobnu-
JKaBaAHE JO 3MATA U3IMHYCHATA UK TE3U
BIIM eHeprus wie Ople oTpasesa OTHOBO
varope. Kakro pewe Oeme xasaHo » I

Fagcmognue > 5A

¥
S

TS

dur, 3 15, JuarpaMa na d43TbIBAHE BhE BEPTHKAI
HATA DPABINIHA WA BCPTHRANCH HUOOI
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@ar 3,16, fvarpamy Ha u3fsYBARE BB BOPTHUKANHATA pPADHENA HA BEPTHKANHH DONYBBIROEA JRAKOIDI.
3a eHCOYHAA BA MOHTAPAHE CC OPHEMA PASCIONHREIO OF 3eMATd A0 TEOMETPUSHiTa Cpena

Ha AnBONa: 4 - BUCOYHAA HA MOHTRpaHC

{4 X van ,upeannr” 3emMs, b ~— SUCOWAHA Ha

MouTHPANE 3/4A, £ - BUCOUBHA WA MOWIVPONE *f,A, d — pEcoMmEa Mo MoutHpare 1 A
! 2

3.2.2.1., oTpazcHATE @ HAPSKTHATE BHIMA
CE CYMIIPAT BSKTOPHO B 32BHCHMOCT OF
MIPAIEHATA B A cpedna sucOuuna 13 K3
reuBaTenn  HAL  BAEARHO  OTpassBaiua
seMua nopnpxHoct. Ha dur. 3.16 ca no-
KA3ANH  AVAUDAMATE HA HIABLUBAHE BLE
BEPTAKOIHATA PRBHMYA H2 BePTHKAIHA
DONYBLAACRY [UIONK, Pa3HONOKEHA HA
pasMua B®COYMHA uax 3emsaTa. 3ale-
aA3BA Ce, UC HAK-MAnKMAT BB3MOXKSI
b pa wansusane e 0°, Tosa Gu Mor:
Ja 03HAYABA, YC HAUPABRJEHWSTO HA rhas-
Husg T4 € npubnEsuTenno TaureHIuAIRo
HA 3EMEQTA TOBBPKHOCT. (& CHIKAICHHS
TOBA TONKORA YEOGHO 33 PaslnpocTpaiie-
HEETC Ha curHana upe3 Roxocgepara
USHBYBAHE He MOXKE HAa CC H3NON3YBE
PAUBOHARHO, 3AMMOTO CHTNANMTE, N3NbH-
YERYE C BUHH HA LH3BHIICHHE, HO-MANLE
oT 5° ce NOrALIAT DOYTH M3UNNC OF
seMyara nopspxuocr. Kpaenre, nawep-
TAHZ C OPEKbCHATA JHAHMA, NOKa3sar
Te3n sarybun.

3.2.3. Yeunmane B3 auroHEre

Yeurcanemo na anmenume € eHHA CPAB~
HUTERHA BENMMEHR, TH €€ OCHOBaBa HA
w300opa HA NOAXOMAINA €TANOHHA AHTCHA.
Hsere antenu TpsbsBa ga ce HaAMHpPAT B
GIHO ¥ ChUO CISKTPOMATHUTHO NOJE H

A8 Ca OPHCHTHPAHT THKA, 9¢ N2 NPUeMAT
MAKCHMANHATA  UOAYYABAHA MOLHOCT.
AKO He ¢ Ka3aH0 HUIO HPYIO, 4HCAOTO,
KOBTO H3pa3asa YCHIBANCTO HA AHTEHATA,
e OTHACHA 34 YCWIBANEIO I [I0 HAnpas-
NCIHE HAa THARHME AbY OT NHATPSMATZ
fa  npremare (M3JIBYBAHC).

YCRIBAHETC HA auTCHATa CS JaBa Kato
RHCHORO LAY LOTaPUTMHYHO OTHOMICHES.
Yipw rosa ppmaru Tpsea na ce nocouay
SCNO BUDRLT HA TANONHATA awTeHA ¥ Jig-
SUEMIESTA 48 YCUIBAHCTO.

3.2.3.3. Hedunayna wa youasanemo

Yewssanemo Ha emya anTena ¢ JaBa
KATO OTHOWIEGHES Ha MOWIHOCTH. YCunpa-
HeTO [0 MOHGUOCT Xap akrepusupa Ha-
PACTBAHETO HA MOIMHOCTTA Ha [PUETHH
{B3IRYCHNS]) CHIHAT, KOETO CO OBJIKH Ha
HINON3YBAKETO H& I3 HacoueHa JHTE-
Ma BMECTO erajonHara. Axo Py e mom-
HOCTTA, KOATO CTHABA AHTCHATA K6M KOH-
cymarocpa, a £, — MOHNIHOCTTa, KORTO €O
0OAyuasa OT eaHa ChIiiacyBaHa eTaNOHRA
AHTCHA, PASHCHONKEHE B CHIIOTO CIACKTPO-
MarHuTHO HOJE, YCANBAHETO HZ AUTEHATE
Ce Onpemens OF UYUCICBOTO pPABCHCIBO

Py

== -

Py (3.13)
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Par. 3.17. Otromerne Ha TOKOBE, HANPOKSANA H MOMIHEOCTH B JABHCHMOCT OT YOWNAAHCIO, KANCHO

8 dB

3a no-ynoGHO M3BBPLIBAHE HA H3TUC~
JICHUATA YCHJIBAHCTO 110 MOIMHOCT C& M3~
Pa3NBA KATO JIOTAPUTMHYHO OTHOLICHHE
8 aenmbenn (dB). Vcumsamero e necer-
xparHara croifHocT Ha norapurbMa (ape
ocuosa 10) Ha OTHOIICHHETO HA ABE KOH
Aa ca MOUIIHOCTH: .

P
=10l ' 314

xpaero G e B dB. .
Ot ¢opmynara P= %~ ce BWXKNA, uYe

YCRABAHCTO MOXE Ha €€ pa3yexna u
XKaT0 OTHOLICHUC Ha HAHPCKCHHs, CTHTra
TOBAPHOTO CLIPOTHBJICHUC HA ABATa H3-
apuBarens ga ObAE eAHO W ChIUO HO

crofinoct. B TO3M cnyuall ycHnBaHero ce
onpenens 1o GopMynara
144
leig
U, (3.15)
. XaTO JIOTAPUTMHYHO OTHOINCHHE
X u

xbpero G e 2 dB.

IIpecmaranero B penwbenu wmMa npe-
HMYIHIECTBOTO, Y€ CTOHHOCTHTS, HANcHH
B dB, mMorar manpaso jpa ce cnbupar ®
m3paxnpar. Hanpumep, ako ce npueme,
Ye eAHA GHTCH3 Hu1a YCUIBAHE 10 MO~
gocr 12 dB, HO 3aryburte B 3axpanBamms
NPOBOLHAK BB3NH3aT Ha 7 dB, ycwisa-
HETO Ha mmiara cucrema e 12 dB -
7 dB=5 dB.

IMouskora OTHOIEHWSTA HA TOXOBE,
HanpexeHust # MOUIHOCTH CE 3a14aBar B
menepn (Np). Hafi-yecro TOBa CTasa:
npu  m30posBaHe HA OApAMETPHTE HA
saxpansaumte Kabend. Bpu3xara mexuay
peuuben u Henep e ciaeanara:

1 Np==8,686 dB

1 dB=0,116 Np

Ot dur. 3.17 Moxe na ce OTHETe OTHO=
IICHHETO HA TOKOBEYE, HANPEIKEHUATA K

MOIUHOCTATE, KOraro yCwiBaHeTo € 3a-
naneno s geuubenm.

Hpusep

Eppr oOGuKHOBCH HMION CH3[aBa Fe
BXOH& H2 NPHCMHHEKA GOJC3HO Hanpeoxe-

43
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Dpr. 3.18. OtHOMEAMS KA TOKOBE, HANPCKCHAS H MOHIHOCTH F 2aBHCHMOCT OT 3aTHXBAHETO, HANCHE

B dB

e 50 pV. Axo e neobXomuMO NHONe3Ho
manpexernae 200 pV, Tpasbesa na ce us-
TION3YBA HO-¢(EKTUBHA HUCOYEHE AHTCHA,
KOATO WMa yCWIBane no Hanpexenue
4 pTE (CpaBHeHa © mUnona). 3a ycunpa-
HOTO C£ [OJy4asa

200 .
G=20lg g /=12 dB.

CrumaT Pe3ynTar MOXe J1a ¢e NONy9s
no-6pp3c or o¢ur. 3.17. llpumepsrr e
BayepTaH ¢ ppexweHaTta auspuas. OT Chb-
marTa Gurypa Moxe 4a € oTyere # ChOoT-
BETHOTO OTHONIEHHE H3 MOILIHOCTHTE —
16 poprm.

Toil kKaTo B auTeHHATA TeXHUKA TPAOBA
Ja Ce NpeCMATA ¥ 3aTUXBAHETO, Ha
dur. 3.18 ca nokasaHy OTHOLICHHATA HA
TOKOBETE, HANPEKCHUNTAE B MOLUHOCTHTE,
KOraTo ZATHXBRHCTO € 3a0alieHO B Je-
nubesnt.

Tipumep

Epnna venesmsuoHHa gurtena 3a i
ObXBAT € CBBP3aHA KbM NPUEMHUKA Ype3

44

xoaxcpaned xaben or Tuma 60-10-2, nenbr
100 m. Criopen upocnexTHUTE HAHHA 38~
TUXBAHETO Ha currana o xabena ¢ 7 dB.
Ot dur. 3.18 Moxe ma ce oruere, e HO
Apuemunka gocrura 0,45 (45%4) or vanyx-
THPAHOTO B AHTEHATA HANPEXKEHHE, CHOTB.
0,2 (20%) ot axrennara mowmoct. Tosa
€ noxkaszano Ha ¢ur. 3.18 ¢ npexscuara
JTHHBA, :

B opuanoxenuero ca mamenu Tabmmog,
OT KOUTO HAIpaRo MOXE A4 €€ OTYETE
OTHOUICHUETO HA TOKOBE, HANPEKEHHT ¥
MOYIHOCTH, KOraTo TO € 3aHAUeHO B JC-
nuben wid Herepn, KaxTo u Tabnmua
3a NpecMATaHe Ha jAeuubeinTe B HEHEpPH
u obparso.

3.2.3.2. Emanounu anmennu

THoznatusit Beue chepuuen uzmvysamen,
HADUYAH OILLE W UIOMPOHCH U3AGYEAMESR,
NpencTasinpa eTANOHHA anTeHa, KOATo c&
M300/3yBa 32 ° TEOPETHYHHM CPABHCHUA.
IlnpTHOCTTE HA M3IBLYBAHE HA €QHA Ta-
XaBd aHTeHa MMa eNHaKBa CTOKHOCT BHB
BCHMKHM [IOCOKM Ha NPOCTPAHCTBOTO, MHO-
PAiM KOETO XAPaKTepUCTHKATa HAa HACO-
HEHOCT HA U3IbYBaHeTo € cdepuyuua.



Tlo-paaxo XaTo €TANOHAA ANTCHA CC W3-
TON3YBA EJIEMEHTAPHUST JANON, HAPHYAH
ome dunoa na Xepy nim Kec Ounoa
(¢ enexTpumuecka Jejukmpa  <Af8). 3a
CPaBHUTEIHE NENH CC W3RON3YyBa Kpbro-~
BATA [AHArpaMa HA W3JIBYBAHE HA TO3M
nunon B H-pasamHara (paBHUHATA HA
BANPErHATOCTTA HA MATHRTHOTO NONC).
3apagp TOBa ENEMCHTAPHAST HUIION CE
O3HayaBa H KATO MarHuTen nunoi. Toi
kare Tofl maMa cfepuuna  Xapakrepu-
CTHKA HA HACOUCHOCT HA U3JBUBAHETO, &
UMa HACOMEHO JIeliCTBHe, HErOBOTO YCHIN-
BaHe B CPABHEHME C W3OTPONHHA H3NbY-
paren e 1,5, cvorsergo 1,76 dB.

Hait-gecTo 34 €TanoHHa AHTEHA CC
V3NONA3YBA TOAYBHIHOBUAT JUIION, HADR-
HaH u popmater punon. Toll mva npenmm-
CTBOTO, YS XAPAKTEPUCTHKATE MY C¢ Ipefi-
CTaBgT HATJIENHO 1 ue Moxe na Gbae cb-
TAACyBaH JIECHO ¢ KOHCYMAaTOPa, ChOTBCT-
HO ¢ repepaTopa. ToRa ce ApJiy Ha (akra,
e HONMYBBIHOBUAT JMNON € PE3OHAHCEH
enemenT. Ycunpauero My G e 1,64 mprm
(2,15 dB), cpasHeno ¢ TOBa Ha U30TPON~
Husg W3IBYBATCI.

OT Xa3ai0To JOTYK CE BRXKIA KOJKO

€ BAKHO BCEKHM IIHT 12 €€ NOCOYBa BHABT
HA ETAIOHHATA auTeHa, AKO €A [aJeny |
MHOTO roJiemy Hudpy 33 YCWIBAHETO HA -

adrenara, §¢3 1la ¢ NOCOUCH CTANOHHUAT
A3NEBUBATEIN, YECTO ChUICCTBYRA BEPOKT-
HOCTTa YCUIBAHETO Ha €S 5iapa B CPaBHC-
HHE C H30Tpolnus H3nnpyBaren. Tt xaro
Ha [OPaKTHXA YCWIBAHCTO Hall-uecTs ce
JABA IIO0 OTHOINGHYE HA HOPMAJHUS HH-
TOJI, TPA JHICBAINA HAHHY 32 BHAa Ha
eTanoHHaTa aHTCHA MOTAT Na <€ Hojy-
war pasimxa jo 2,15 dB.

3.2.3.3. Bpsara mescdy ycracanerno
1 XAPAKmMePUCHIRKAMA HA HACOYeHO
delicmeue

Engs u30TPONCH m3kusarel, koito ce
HaMupa B LEHTLPa HAa BboGpaxaecMa
cepa, 6m oGIBLYHA PABHOMEPHO ITOBBLPX-
necrra ua chepara. Toea osnauasa, ye
BLB BCHYKA TOUKH OT HOBBPXHOCTTA Ha
chepara Om cblIcCTBYBANA SAHAKBA [UILT-
HOCT Ha M3mbusauero S,. Ak chepuy-
HUAT HTHYBATEN €€ 3aAMCHH C €AHa Ha-
coueHa anTeHa, pocnennara 6u obmpunna
Ipy ChILATA 3aXPadBAINE MOUIHOCT CAMO
yacT OT HNOBbPXHOCTTA HAa cdepara B
CBOTBETCTBUE € XapaxTCpUCTHKATA HA
HacoyeHo jpelicteue.  ChICCTBYBAWATA
MOILIHOCT €€ KOHUGHTpHUpa BbPRY nO-

Manka nnom ¥ nopaud TOBa TaM UNbT-
HOCTTA HA W3IBUB3HETO € [O-TOMSMA
(Spax). OrnOmEHHETO S, /S, M3pa3nBa
ycunsanero G Ha ¢puA HACOYEHA AHTEHS
110 OTHOINCHME HA cepuycH N3LYBATEN.
TinbTHOCTTA Ha m3mbYBAHETO S, € 4a-
CTHOTO OT MACHEHUESTO HA KN3NbYycHATA
MOIIHOCT ¥ ROBBLPXHOCTTA H3 COepaTa
(4nr2):
Sk::*"‘?s‘ -
dgip?

3.17)

3a CHXANCHHEC INIBTHOCTTA HA H3NBY-
Baue HA ¢/IHA HECOUEHA aHTeHa He MOXe
A2 €& W3YMCHM TaKa DpPCCTO, 33OTO TH
HE € DpasnpeleficHa DPaBHOMEPHO, KAKTC
Tazu B3 cpepuuHMa H3AbuBATEN. Ao Om
MOTIO Aa € Haupapd BHAMMA DUIOIUTA,
obgpucHa OT HAcOYCHA AHTSHA, TH HE
Gy HA3rNexEana KeTo CRCTRAHEHA 30HA C
TOYHO ONPCASHEHH TPAHKIlM, a HO-CKODG
KaTo NO-TOMIMO MM [10-MaJIKO CBET-
nEado netso §e3 pA3Ko H3paseH®w TIpa-
HUIM MEXIY CBETAMHA ¥ CsHKA. 33T0Ba
obnpuBanaTa niomnl ce neduHupa Taxa,
ye As Ce OrpaHupvasa OT BIAUTS HA pas-
TBOPA H3 HACOYCHATA AHTCHA B XOPU3OH-
TATHATL ¥ BEPTUKAI: AT4 paBHuHa: breasyt
pa pasrsopa (k. . 3.2.1.) obxsama
4acTTa OT JHarpamMara Ha Hacoueno aeii-
CTBHE, B KOATO MOINHOCTTA OT [IBETE
CTPAHM H3 MaxCUMyMa HA W3ALYBAHE
cnaza wanosiopmaa (—3 dB). 3a nose-
YEeTO IPAKTHYECKA W3NLIHAME SHTEHH Ce
npueMa, ue ,ocBerenara” oW UMa
(opMaTa Ha enunce, YUATO TOJNSMA %
MaJIKE NOJYyOC CC ONPEHEAT OT BriHTE
H4 pa3TBOpa B XOPU3OHTANHATA PABHHHE
Op M BB BEPTHKAMHATA PAaBHUHA Uy,

Toil karo Ugaara U3ALYBAHA MOMIHOCT
HE CC KOHUEHTPHMpPA CaMo B 30HATa, 32
KOSATO € upuero, ye ce ofiib4Ba OT €AHA
HACOYCHA AHTEHR, HE MOXE Upe3 npocIo
CpaBHEHHUE HA IUIOIHA WM IUIHTHOCT Ha
H3IBYBEHETO /i C& HANDPABAT HOLTOBEPHE
W3BOJAU 33 YCUJIBAHETO HA Ta3u aHTeHa.
Breopexn ToBa uma OpocTHn npubiusu-
TeaHa GopMynH, upe3 KOHTO CC IOJiy-
yapar pesysiTard C JOCTATBYHA 34 npaxe
Tuxara tounocr. Ipu uspossypaneTo Ha
Te3u GOPMYJId Ce npeanojara caMo ToBa,
¢ €4 M3BECTHH BI'bABT EA pasTBopa B
XOPU3OHTANHATA: PABHUHA Op B BIBIBT
HA Pa3TBOpPa b3 BEPTHKAMHATA DaBHUHA
ty. Hucnosara CTORHOCT HAa KoedHUUEHTS
na ycunsade Gy (no OTHOWIEHHE Ba H30-
TPONHMS M3NLYBATEN) CC M34MCIABA IO
dopmynara
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Bur. 3.9, Howorpara 52 oupenessme fa yOMIBakoto Ha HACOTSHN ANTeH HO OTHOMCHHS HA SHRK
HOSYRBANOB [HAON 0PU HINSOTHH BIVIM BA DAITEOP2 8  {ODWIOHTAIHATA U AePTHNAIH -~
Ta passena. parep (Hatepran ¢ OpogbOmATra MUHMA) @ a2, . Hn90 . G=7dB
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(3.18)

KBASTO Op € BreiasT Ha pasrsopa B B
paBHuHATA, Uyb — FBABT HA DA3THOPA B
H-pasuunara,

AKO yCWiBaHeTO, Xaxro ob6uknoseno,
TpabBa Ja C€ Aane 00 OTHOWCHME H3
OOAYSBIHOB JANOM, €6 NOJyuana

27000

Gy 1y
M2 o an

3.19

VcunBanero 0o OTHOWECHAE HA nony-
ELIHOB AMNOJ, #3paszeno B xeuubenwu,
ce paypcisisa no QopMynaTa

27000

= g
G?»/z 10lg Goptigs

(3.20)

Ha d¢ar. 3.19 e panena AoMorpamMa,
KOSITO € ChCTaBeHa BH3 OCHOBR HAa TC3W
topmyna. Ta nos3sonaBa AUPEKTHO OT-
qUTAHe MO YCHIBAHCTO HA AaHTeHATa B
neupleny ©pE W3BECTHW BIVIM HA pas-
TBOpPa Op ¥ Gy Korato ca #3secrHi
YCHNBRHETO B CAMO ENMHUAT Trbid HA
PasTeOopa, HEHM3BECTHHAT BIbJ CHI0 MOX
ha 6]’5)1{6 onpeneJien 1o HoOMOrpamara,

BoB GOpMYIHTE B BOMOTPAMATa HE €A
orucvens sarybure. Te ¢2 mbipkar Ha
Kpaligara NPOBONMMOCT HA MAareprana,
OT KOHTO € HappascH aHTCHHEAT Opo-
BOAHMK, HA AucnexkTpuynd 3arybu m na
pasceraacysane. Iipcanonara ¢e ocCzeH
TOB2, 4G HOATUCKAHETO Ha CBPATHOTO H3-
HBYBANE ¥ H3 CTPAHWYHHTE JIHCTOBE B
AWArpamMaTa Ha HacoucHo Jelicrsue ¢ po-
roasmo ot 10 dB.

HacouenoTo neiictaue Ba efEa anTena
MOKE AA C& XAPAKTEPU3NPA U C NOHNTHETO
ediermusia rocspxrocm. TOBA BpeacTass
aspa  enna  spobpaxkaeMa HOBbLPXHOCT,
PA3NOAQKEHA NEPHCHAMKYARPRO HA 0=
COKATA H3 HITLMBAHE, NPE3 KOATO npe-
MyuHasa CollaTa MOUHOLT, KAKBATE MOXO

na 6bhe OTHETA OT NOASTO OT SiiHa ChIna~

cysana npucMua astesa. C npyra Aymy,
TOBA € 30H4TA HA jAeliCTBAC Ha AHTEHATA,
OT KONTO T4 HU3BAXYA UPYEMAHATa eHep-
rug. Tasm edexTHBHA NOBBPAHOCT HE
€ paBHa HA TEOMETPHUHETE PA3MEPE Ha

AHTEHATR ¥ B 38BHCHMOCT OT BHAA H

TH MOXE 03 Oble UO-TOASMa HWiKM No-
Manka ot Tax. OruowesHuero wa cdex-
TUBHATA NOBBPRHOCT HA AHTEHATA KbM
PEOMETPUYHATE § NOBBPXHOCT €& Haprya
Koeuyuenm HaQ UINOATYEGHE NG HOGLPX-
HOCIIIA HG  GHMENama.
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Par. 320, ZdorTHREA DOMSPANOCTY HA HOAYLHE
HOBWA ARUO0H

Edextusuara UoBLpruocT 4 w younpas
HeTo {7 HA KOs @ © 4HTCHA €a B3aUMHO
nponopuponainsy. Tosa cnemsa 0T Pa-
BEHCTBOTO

(3.2

(3.223

B rezu Gopmymm G, € wHenoBata cTol-
HOCT Ha yCHHBaHBTO Ha aHTEeHaTa 10 014H0=
eHne HA 6AMH ChEepmiIcH H3NBYBATON.

EQJGKTHEHaTa !IOB‘}:le!OCT HA  eaME
NOAYBBRAHOB AULON A, uspaseHa 3 A%,
£ paBHa Ha

L64_ 1,64

4 12,566

A 0,130502,  (3.23)

B tosu cayual y, ¢ 1,64, 32010 N0~
HYBBINOBMST JMNON #Ma ycunsase 1,064
110 OTHOMICHHE HA euH chepuues H3nbi~
saren (px. 1. 3.2.3.2). Edexruspara:
OBLPXHOCT HA NONYBBIHOBAS SNUITON HME:
dopma pa enunca ¢ pasmepu NP3
Tesro 0,25 Ax0,75 A (dur. 3.20).

Tl garo ycunsanero G, obino B3ero,
e NaBa NO OTHOWEHKE HA NOAYBbLIHOBS
LHTION, B MHOTO CIY4aB ¢ {10-NPOCTO A
ce ppecmetne edEKTHBHATA NOBBPEHOCT
Ba aHTeHaTa, Karo ce H3NON3YyBa pe3yi-
TaTeT o7 ¢opmyna (3.23). Edexrupuara:
NOBLPXBOCT HA €IMH UCNYBBLIHOB JMIION,
wsuyucnena no (3.23), e nprGAM3HTENHO
passa na 0,13 A2 3a ToBa € ROCTETHUHO
yuCAOBATA CTOUHOCT HA YCHWIBAHETO HA
Kaxkpa A4 € aHTeHa DO OTHOWCHHE Ha
€My MOJYBBLIHOB AUOCH 4a €& YMROXE
¢ 0,13, 33 na ce nonyum Re#fuara ehek-
TUBHA NOBBPXHOCT:

A=0,13G,

Kpiero 4 e »A3

(3.243

4%



Flpumep

32 enma #AATCH2 © JANCHO YCIUIBAHE
70 Mompocr 7 dB, xoerdo ChOTBETCTRYBA
HE YHCIIOBO 3HAUCHME HA YCHIBAHETO
5,0 1o OTHOIICHHE HA eNBH NONYBBIHOB
mmon., Edextuprara mossprroct A4 ua
Ta3M auTeHa ¢ pasHa Ha 5,0x0,13=
=065 A2,

Aeir (A5 -Gz

-

0
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P, 321
Zasncumoct wa efiexran-
HATA NOBLPXHOCT HA KAk~
Ba’ Ha e aurérna A or
yeanzanero & 4B, sama.
RSO CAPHMO YIHARANSTO
- HL €55 HOAYREABOE AK-
b BT Hon :
)

48

2. OnTHMAHG PASCTORHME M
SETOHIL, OOPLACHLHD W3 OCHOBA Ha ode
HM OOBRRXRGCTH

HVBHATS

Gurypa 3.21 wmome Oga ce HINON3YBA
32 BBp30 onpesense Ha eeKTHRHATA
MORLPXHOCT A Ha Kaxepa Na € auTsua,
KOraro HelfHOTO yCunpaHe ¢ AANEHO R
AEIOeNR 10 OTHOMCHME HA SAMH TONY-
BBITHOB JHHO,

Edexrasuara noBepxHOCT HA ARTEHATA
FpEAODHBA  BHAYEHWE, KOTaTo HAKONKO
WACOUSHH AHTEHH €€ HapeusT B rpylna
SLHA IO MpYyTa wiM cona HaK Apyra.
B To3m caywalt € B cuna OPaBENOTO,
eDCKTUBHITE HOBLPKHOCTH Ha  OTRET-
HATE 2UTERM J{a HE ©€ HPUNOKPUBAT, B
IPOTHBEH Cyuail ce HaMAaBa BH3 VIOXE-
HOTO YCWIBAHS. 3ar0Ba 1O BBIMONHOCT

-PA3CTOgHBATA MOMNRY auTenHute ’rpﬂﬁsa

na ce w3bupar Taka, ¥e cheKTHBHUTE KM
HOBBLPXHOCTH 1A Ipaunyar cfaia ¢ apyra
(dur. 3.22). Axo wanpumep ¢e NOCTABIT
Hpe Xopusowranay Seu-anreny eina Hax
Apyra, DasCTOAHBETO IO pepTukana Ay
Mexay nsere asrenm Tpsidbsa na e Haé-
MANKO PaBHO HA BUCOYMHATA Ha ehCKTHB-
HatTa NOBELPXHOCT P4 €JHATA auTc id B
H-pasaadara.

Pazmepst na edexTasHaTA HOBBDXHOCT
Ha anrenata B H-pasnusata Ay m B F-
pasuunara Ap, A3PA3CH B ABIDKUEE HA
BBJAHATA, CC U3TUCIABA 3a CIHICOBHIHA
WM KpRroBa Gopma Ha edeKTHBHATA
FIOBBPXHOCT IO (OPMYIHTE

" (325

(3.26)

KBIETO Ay W A ¢a B A,



Ilpustep

Emwa Sru-anrensa wma 'BTIH HA pas-
TBOPA 0p=58° m ay==83°. Mse Taxusa
XOPH3OHTANHO NONAPHIAPAHA QHTEHU
Tpa0Ba na ObNAT HOCTaBeHM €JHA HAL
apyra (seprukanuo passacane). Kaxso
€ ONTHMAITHOTO pPa3CTONHUE MEXIY era-
xute?

Ot durypa 3.19 npa Brrm Ha pasTeopa
ap="58" u ay=83° co orumra ycwisane
7,7 dB no oroomense Ha eQUH TONYBEI-
HOB HBIIOJN.

4 HapriaRg HO ameeun

Cnopen dur.3.21 wa yewmsane 7,7 dB cb-
OTBETCTBYBA ©(DCKTHBHA HOBBLDXHOCT A,
pasna na 0,8 A% Bucounnara Ay Ha edex-
THBHATAZ MOBBPXHOCT HA BCAKA AHTCHA
Ce MIYHCHsBa TO (QOpMyaaTa

0,8.83
A r.:z i 53
i %/3,14.58 124,
KBISTO Ay € B A
GIrramMasiHoTo Pa3CTOAHEC MCERY €12~

SKHTE, MIPH KOSTO CC HOCTHIA MAKCHMAITHO
YCHABAHE HOL curpana, ¢ 1,2 A.




4, Bupnone Muneiu

Ypes croTBETNE IPOMAHA Ha GopMmara
MOTaT Ja Ce E3IMCHAT Xapakrepiyre
£ROMCTBA HA ¢auH AunO/. ToBd BAXA Hal-
BeYe 34 BXOJHOTO CLUDOTHBICHUE Y
HEATATA Ha mponyckane. iloxaxora 4pes
Hasage Ha nomxomsria GopMa Ha JMIONA
OCBEH JKEJIQHHTE NPOMEHH B CHCKTpUYL-
CKETE XAPAKTECPHCTHKE (€ nosiy4asaT |
APERAMCTBA 110 OTHOHICHHE HA MEXanmy-

HOTO 3axpeipade ¥ IPeMO3aInUTaTa.
Tipumep 3a Tosa € Taka HapeuyeHust

nueid-sabparop.

CreunansHn BRIOBS BHIIONY €€ W3O~
aysar npesuMuo B o0XBara HA yiTpa-
ERCETS ¥ JEUEMETPOBHYE BhJIHU.

4.1, Blneitgandparopn

HneiidgsrSparopsr €& NONyYaBa OF
HAPANENHOTO CHbP3BAHC HA ABa  [ONYy-
PRLIHOBA OTpA3bKA, PA3NONOKEHH Ha
magxo pascrospue D emud oT  Epyr
{D<0,05 3). Tolt ce napuua CplC TaKa
@ ceonam ppnon {Gur. 4.1). Xapaktepu-
CTRKATA HA HACOICHO JAsHceTRIe Ha ulielig-
sufpaTtopa B OCHOBRH JUMHEH CbOTBET-
©TByRa HA Tasm Ha oOuxxoseHuA npap
mwmon (mx. fur. 3.10). Mneidsubparo-
PET €8 padinuasa OT HETO MPEAd BCHUKO
1O UO-TOIIMOTO CH BXOHHO CBIPOTHBIC-
HHS, & CHUIO TaKa #A € NO-TONAMATa OTHO-
CuTenia WHPOYNHA HA YECTOTHATA JICHTA.
3a xoehuumeHTA Ha CKbesBane Vowa
ABATA OTpA3BKa, OT Kouro e obpasypan
umeiipmuSparopsr, © B cana dure 3.7,
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3a npecMsITANe 14 CHNPOTHBICANCTO HA
M3NBYBAHC HA €NKH UpAB JATION €2 U3~
nionsysa ¢opmyna (3.1). Axo ot emnm
NpaB DMION UPe3 HOCTABSHETO HA BTODH
napanenell eneMesT cne ¢bmara aebe-
auua ce obpasysa mneitdsudparop, To-
K5T Ha AHTEHATA €€ PA3NDEliens MexIy
Hpara xjionda Ha aunona. lipw cbmara
M3MHUBANA MOUHOCT CHENOBATENHO TO-
KbT Ha agTcHara I B TOUKHTE HA 3aXpas-
BAME ¢ JABA IHTH TO-Maibk OT TO3HM HA
npasus AUN0i. 3aToBa HPH H3YHCIABAHS
B4 BXOOHOTO CHIPOTUBJIEHAE Ha nulelid-
subparopa R, ¢opmyna (3.1) rpabsa
A2 €& MAMEHH, XaKTo CESnBal

@5
C uapeobpasysane ®a POPMYRHTE 32
HPOCIHs ARION <€ JONY4aBd
Po=R 1%,

a 3a muekdsadparopa —

o fIN2
‘PS“w"‘i-Rs(’z) -

13 xBara chyuas HMIIBICHATE MOITHOCY

: Ps © eoHa W Chilg, 3310838 MOKE A2 8

HanEae

s T\
RI* =R, (“5} .

@na 4.1, Wgeideanpatop  {CXERAT  HREOON)



Syr. 4.2, Mnoed nurciidenbparop:
HANT NPOBORHAE ¢ PASIHENSH, 33 J3 Ce 3as
XPang aNTerara, b — OONMREAT UPOBONHITK
€ palfCNCH 13 33XPANDANG FA AHTCHATA

@ - CPER-

o 1%
RJIP==R] Y ,

R=4R_,

OTTyK CHEenBa, 1€ BXOFHOTO CHUPOTHB~
sienve Ha epuy oueitdsubparop e 4 nrTH
MO-TONAMO OT TOBA Ha eN¥H OBGHKHOBeH
Zunon. {lopan@ TOBZ BXOJHOTO CBHUpPO-
TuBnende wa meidgnubparopa ama croit-
HOCT oT 240 mo 280 @,

Enna paszuosMUHOCT ua erembsmpa-
Topa € nBoimusy wweddsubparop (dur.
4.2). Ako nHaMETBPBYT HA NPOROTHAUUTE
€ eAHaKDB, AHYCHHWAT TYOK Ce pasupe-
Lens PABHOMEPHO WTO TPHYE DONYRbI-
HOBA OTpsAzbKa. Bbs BCeKu KIOH Ha Bub-
paropa uporuua camo /3 or obuims Tox.
BXoIHoTO CBHUPOTHBICHHE Ha JIBOMHKS
meidsubpartop R, ce wmzwicinsa no
dopmynara

PS
=

e

R 4.2)

ned HO-POIEMOG OFT BXOOHOTO Ch-

OpOTUBICHHE HA exus ofuxHoBEH Npan .~

unon (540 no 630 O

3a - pelicrerero WA mpodmua muelid-
BUOPATOP HAMA 2WRYCHMEC TOBA, AAN
TOYKHTE HA CRBPIBANC HA 3IAXPAHBALLLS
NPOoBOMHKUK we ce nibepar, KaKTo ¢ HoKa-
3au0 ua dur. 4.2a wan xaxro Ha Gur.

d

MV

e
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\cannnd § o

14
X_X s0ie =
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4.2 ¢. BCe mak no-4eCcTO 33 NpeiIioyYR-
TAHE € 3aXpaHBaHCTO Ja ¢ npasd B
[ONMHUA KJIOH, 3AUIOTO TOrasa ce Ch3-
nasar ynobcrBa NpH 3aKpEeNBaBeTo HA
Cpe/{HHst TPOBOMHUK KbM CTpEsara Ha
anreHara.

BposaTr Ha [OJXYBBAHOBHTEC HATIONH,
BIJUOMCHY NapanellHo, MOXe Jia e yBe-
YK, [OKATO Ce hoNy¥d pemerka, 3a
onpenessHe HA BXOLHOTO CHIPOTHBIC-
HUE Ha TAKBB CIOMEH NHUION Bauy Clen-
HOTO TPaBUNO: AKO BCHYKY HDOBOMHHIN
HMAaT CAHAKSLE JHAMETHD M B3AUMHOTO MM
OTCTOSHKES eAMH OT Hpyr D ¢ pmo-manxo
or 0,05 A, xochuuMeHTHT Ha YMHOX©-
HAe k Ha BXOOROTO CeOpOTHBHEHHES (1O
OTHOTICHAE HA TOBA HA UPABHSA MORYBRI-
HOB NUION) ¢ UpHbIIM3HTEIHO PAaBEH HA
xBanpara na Opos wa OpeBoNMMLETE K

fo=

Jsoitnast mneidraubparop ua ¢ur. 4.2
e ofipa3zypan OT 3 Uapalichuu NOAYBLI-
HOBM OTDA3BKE (#==3), 3aropa Koedu-

=73,

Ha HRATE HONYBLIROBE GIPHIBKE

51
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Syxr, 4.4, BXonuo CoUpOTHBICHHS

w A

wa wnekdsEbparop, nspaboren or pasmuuro nebeim HOMYBLR-

d.
HOBR €NEMCHTH, CPABEeHO C TOBA A ¢imH npas manoa. Upemep (Eauepran): ;135:3; a~==6, o~
i 2

1yR ¢ nonyuasa xoehunuenT Ha TPaHCHOPMANHA 6, T. €. BXOIHOTO CHUPOTHBINCHANE HA wirelid-
BROEPATOPA ¢ 6 WHTA NO-TONAMO OT TOBa Ha cawn_ upas munon (croiiroctm ot 360 o 420 Q3

mpenThT k ¢ 32==9, K0eTO CLOTBETCTBYBA
H2 BXOAHO CBHIPOTHBIEHHE OF OKOIO
9.60=540 Q.

Ezpa npyra ¥ weCcto W3NON3YRaHA BE3-
MOXHOCT 33 NPOMIHA Ha BXOLHOTO Cb-
npoTubieHye Ha mueidsudparopa ce
CHCTOR B u3G0pa HA pa3iUvHM JUaMETDH
Ha [BAara HOJYBBAHOBW OTpssbka (dmr.
4.3). Axo auaMeThPHT Ha LeAws OOIy-

52

BBEIHOB OTPA3BK d, € MO-roiisiM - OT TO3H
Aa. Ounosia d,, BXOJHOTO CbIPOTUBIE-
HHue ce ysenm4asa. 10 CraBa NO-TOJIsIMO
OT TOBa Ha enuH Hopmaned muneiidBuG-
parop. O6paTHo; axo JUaMeTbPBT dy
Ha 3aXPaHBanAs JUITON. € NO-TOJIsM . OT d),
BXOIHOTO ChIPOTHBJEHNE C€ HAMansBa.
B apara cnyuas XOeOUUHEHTHT HA YMHO-
xepue k 3asmcE M OT orcrosumero D.
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@m. 4.5. Brouno chupOTHBNCHNC Ha HBOCH wineldsnbpaTop, mspaboren o7 pasmuwno nebens HOMYSBi-
HOBH €JICMEGHTH, CPABHEHO ¢ TOBA HA €MuH ombEAT mauod, Ilpamep (mavepran):

d, D
«=1,25; =0
dy ey dy »
OTTYK €€ ONIYyYaBa OTHC HA WM Te 16, 7. €, DXONHOTO CHIPOTHBACHHC Ho

nsoiamn nuieiigssdpaTop € 16 meTa No-ronaMo OF TOBR Ha npas Auuoi (crofiHOCTHTE Ha
BXOAHOTO CHUPOTMBACHEE ca ox 960 no 1120 Q)



JeHCTBETCRROTO BXOMRO CHIPOTHRIR-
spe na emmp moieldsnbparop, KoHTO &
Hanpases or pazmmane gebeoms  TPLOR
{d,>d,), ¢ noxasano wa dur. 44.

KoehumenTsT 02 yMHEOKEHIS HE BXOL-
HOTO CHIPOTHBACHNS & MOXS #a & Ho-
ayuH 1o $opmynara

EETNE IR
(2

Kosto e namena or Pobeprc (RCA Rewse,
June, 1947). Koedummentsr &k Cho ce
nONYYasa N0 OTHOMCHNE Ha O0RKHOBEHAN
NORYBBAHOR Junof. 38 Z; €8 3aMECTBA
BLIANOBOTO CHIPOTHBNCHME, KOETo OH ce
FONYHUNo, 8K0 C¢ HANPABH HBYDPOBOIHA
AMHMA C AUAMETHP Ha HPOBONHUIMTE d ¢
H OTCTOSRME MEXAy nposoxmmumre D.
BLIHOBOTO CHOPOTHBICHHE H3 NBYNPO-
DPONHA JHAES Z C BL3AYIIHA HIONAIHY CC
nzyucHapg o QOpMYNATa

€4.3)

2D
Z==276lg - (4.4

Topa e pasrieane No-HOAPOOHG B
paspen 5.1.1.

Tlo apanormyen HASME BMECTO £,
Tpabpa 1a Ce 3aMeCTH BLIHOBOTO ChHIPO-
TUBAEHUE HA ABYRPOBOJUA JIUHMA C AUa-~
METLD HA HpoOBOMuUIMTS d, M OTCTOSA-
uue MeXAy Tax D.

3a onpenmensHe Ha XocOMIECHTA Ha
yMuoxenue k OOHRHOBOHO €8 HILOQNIYBL
dopMmyIiaTa

|, 4D* \2

% dd,

T
d;

k==

4.5y

Tipu npoitpmsa mneidpubparop CHIMG
ce Lend OpoOMSHZ HAa BXOAHOTO CBHIpPO~
THBJACHUE, KOTaTo AMAMETBDHT HE Ope-
KDCHATUS unosi ¢, ©e pa3znmyaea oT
TOZH HA [BATA NAPAICIHH HOAYBWIHOBE
orpsasvka (d,). SasucuniocTHTe €4 DOKA~
3ann upes rpaduxare Ha dur. 4.5.

Karo ce msnossysar (opmynwre (4.3}
7 (4.5),30 ppolinma nuckdsulparop Moray

Ha e poayvar CrouHnTe

7 2
fcmu(zz’{‘)
2

JABVCHEMOCTHL

(4.6)

4.7

pu scuuka mneH$eubparopn xenmsr
FIONYBEJHIOB OTPS3BX MOXe na Obne 3a-
3CMEH B TCOMETPUYHATA MY Cpel@ WX
na Opne CBBP3AH HANPAaBO XHM METAT~
BHaTa CIPC/ia HA AHTCHATA,

4.2. Henosn:igoB JEIon

Janon, 4EATO ABIDKEHA € CHeRTPY-
yeCKy pasHa na 1 A, ce Hapuia ye106o4108
dunoa (hur. 4.6).

JiBara HONYBBIHOBHM OTPIRBKAR €& BH3I~
Gyxnar curda3HO B TOYKHTE, B KOHYC
HATPeXEHHeTo e Makcumanno, Kakro e
M3IBECTHO, NPH BHCOKO HAUPEXEHHC H
MATbK TOK € HONYyYaBad TONSMO ChIIpO-
treienue. ClefoBaTe/lHO HMNEIAHCLT B
TOUYRHTE HA 3AXPANBANG HA LCTIOBBIHOBAS
JOION € CPAaBHATENTHO BHCOK.

Toit Karo 3aXpaHpaneTo HA HEIOBBJI-
HOBHS OWOON CE H3ABLPIUBA B TOYKH, B
KOUTO HANPSKEHUETO € MAKCHMMAIHO, Cf
FOBOPH 32 IMNO0, 383XPAHBAH IO Hagpe-
senme, BxOmHoTO Chnporusnessge R
M IIMpOMAHATA HA MECTOTHATA JICHTA 32~
BHCAT B HO-TOJIM& CTENeH, OTKOJKOTO
TE3A HA TOJYEBIHOBHMS HMIIOJN, OT OTHO-
mresetro Afd. Tipu ToBa yupovYmEATa HE
YeCTOTHATA JICHTA € BHHATH MO-FOJNSMA
OT Ta3¥ Ha CANH HOAYBRIHOB HHMOKX CHC
CHIMOTO OTHOMICHHE JIBIUKHHA/AHAMETBP.
Kpusure va ¢ur. 4.7 nokassar BXOJHOTG
cenporynneune R ¥ Koehuinenta Ha
CKBCABABE V' HA UEIOBBIHOBHS AUIIOR B
3ABMCHMOCT OT OTHOmenuero Afd.

OTCTOAHACTO MOXKIY ABETC TONOBHHEN
HA JHIOa B TOUKATE Ha 3axpausane XX

2 ot A2
Jox Hangoscenue piie Hanpexesue
P N N P
_ﬂ"mes-er—«’ L&M o
xx SBur. 4.6, Tenossnnos omon
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Dur, 4,7, 3asmcoMOCT HA BXONHOTO twuporwsnemmae Ro m ma woed 1a ¥aA ©K ¥V ma ue=

FOBLARODHS DHMION OT OTHOCAHETO KBIKUNI 52 PelHATR/ARMeTHD B3 BPORORHERA d

(Tp4BausyTenny cTolEOCTH)

CHUIO 'Taky WMA HE3HAYUTEHHO BIHSHHE
BBPXY BXONHOTO ChipoTussicaue Ro. Ilo-
ayuerure ot mr. 4.7 croitmoctu 3a Rp
€A TONKOBA [O-TOYHH, KONKOTO LO-
xobpe orcrosauero XX CHOTBETCTBYBA
HA LHAMETbpa Ha H3JIbUBATENA.
KoehuimeursT HA CKbesaBane F Ha e~
JIOBLIAHOBUTE JUNONH CHUIO €€ DAk~
q4Ba OT TO3M HA €HUH f0JYBEIHOB QUGON
CHC CBINOTO oTHOWEHue Afd. lienosi-
HOBUAT Japon Tpabsa na Onhe CKbCeH
[OBEYE, 38 A CC HACIPOHM B DPE30HAHC.

pumep

Enrgn uemoBRiInoOB IANION 33 4eCToTa
f==150 MHz - (cvorBercrsysa Ha A=
=200 cm) Tpsabsa na Guie nanpasen ot
Tpe6a, nebena 2 cm. Ornowenmero A/d
caeposarenno e 200:2=100. 3a va3m
croiinoct or dur. 4.7 moxe pa Gwae or-
HOTEHO BXOAHO ChOpoTumichue 1100 L.

Tipn A/d=100 XoedunwenTsT Ha CKBCH~
sane ¥ e 0,87,

HcrnosenroBasT jauanon He Tpabsa na
Obzie CMOCBAH € ULIORBIHOBUS U34bY60~
mea. TIpa UenoBLANOBHS HUAIIOH, KOUTO €
NPEKECHAT B TCOMETPUYHATA MY Cpena u
e 3axpaHea B TE3W ABE TOUYKH, KBATS
NONYBBLAHOBE KIOHZ NOPAHYIKWTEAHG C
B30y xRaT cengbasno, Taka ce  nosayvana
HHMArpaMaTa Ha HACOUCHOCT HA U3ILYBE-
"ero B FE-pasnnuara, noka3ana wa Gu-
rypa 4.80. Ta e nonobna wa Ta3u wa no-
JYBDLIAHOBHS IHIION, ABATA JIMCTA HA WA=
rpamara ¥a m3pusase 00aue ca MAanko
no-recen {bron Ha pasrsopa 65°).

LIenossiHOBHTE aHTeHU He €A Nperse-
namyu ¥ CS 3aXPaHBaT B CHMHMA Kpall Ha
ppopoaHuka (Hanp. 7. Hap. UEnCnHH-
auvenn, B, pasper 10.2.1.). B To3u cny-
Yai HECOXATA HA TOKA B Cpeaata Ha fpo-
BONHMKZ € Ibxuna 1 A ce npomexs:
(hur. 4.8 6) n nHBETE NOAOBMHH CE Bb3-
6yxpar DpoTuBodasno, 3arosa puarpa~
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@nr. 4.8. Juarpama ¥2 HACOGSHOCT Hd BSIbYBA-
HETO B E-paxsmmara H PASNPeXeRCHEC HE TOKA uUpy
TCAOBBPAHOBATE  HYIBUBITONH: & — HETOBRIHOB
AUTOJT, BCTC VONOBMHM EBa HIGia ¢ BBBGY?&R‘L{BT
cundasyo (e1AaKBy HOCOKH FA YOKOBETE), rIABHHUAT
JUCT B [MAUDAMATA HA HACCUECHO AcHirsHe © pa3-
wonowen Ha 90° copamo octa Ba BANOAA, b —-
HCHAOBBIAHOB AMNOH, 38XpaxsBad B Kpas, ABCIC 10~
nosuay ca pp30yaeuu nporasodaswo (UpoTHso-
TMOFOMHE NOCOKY HAE TOKOBGTC), HANDABACHHSTO HA
EBHHA JIpY CHILOUBA 'b(’b.:'i 540 C OCYa HA U3ObhY-
BATEL5T

Mard Ha HacoueHO xedcrsre B E-paBHu-
HATA MMa 4 YIIABHY HAIPSBJICHNS HA W3-
ABYUBAHE, OPH KOSTO MAKCAMYM HA M3~
JNBYBAHETO CC HOJYYaBL BEHATH HPH BIEH
54° crpsmo HANPABICHHETO - HA KDOBOM-
HUKE, .

Jlokato ycunBauero Ha NIOBBIIHOBUMN
JHEOOJ 110 OTHOINGHHC HA HONYBBIHOBHS
aunon ¢ oxosto 1,8 dB, tosa Ha penonwI-
HOBUS HM3ITBYBATEN, 38XPaHBAM B CIMHIGL
xpaif, e camo oxosio 1,2 dB. Ilonyssnso-
BHAT MO Ce CPasussa ¢ HOCHeNOBa-
FeJISH TPENTSAUY KPBr, HAOKATO UeNOBbhil-
HOBUAT JAMNON B Ciy4alf HA PE30OHAHC ¥
[PY DPOMSHA HA vecroTata Hamoxobama
JaApaneNeH TPeNTINl KPhY.

Ilopane cpapH#TEIHO FrONAMATA HIN-
POYMHA Ha MECTOTHATA JIGHTA Ha UENo-
WHIHOBYUS [HNOHN TOH C¢ M3NOA3YBa npe-
BHMHO B IIMPOKOJICHTOBUTC AHTCHHE CH-
cremu. Ilpu Tosa munosst Om MOTed Ia
GpIe 3aKPCHeH M 3a3¢Med B ABETE TOUKH
© MEHHMANHO Hanpexenue (B, pasnpe-
BENEHUETO HA HanpexeHueTo ’a ur, 4.6).
Ho-uecro obaye He ce npasu 3a3eMsiBaHe
B TOUKATS HA 3aKpeNpaHe HA JUIONA, a
TOH ce nppxm u3onupay, 3a Ja ce u3bsir-
Hart 3arybure, KOUTO GUXa MOIIH Ja BB3~
HOKHAT [0Opadd HEepPaBROMEPHO pasnpe-
JETICHNE HA HAITPeXSHHETO.

C uen o2 ce HOBHOIM YCHIIBAHETO MOXE
ha €& YBEAWUM pasCTOsHHeTO XX B TOY~
KUTE Ha 3axpaHsBaBe, YCHNBRHETO MOXE
na crane posewe ot 3 dB, xoraro pas-
cTosHMeTO XX Crage OT HODILBKZ HA
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0,2 no 0,6 A. Hauctuna ©IMHO ysenave-
HAe Ha YCHJIBAHETO N0 TO3H HAYWH eXsa
JIM € BBE3IMOXHO, THH KaTO €& BJOINABR
MEXaEMYHEATa YOTOHYHBOCY HA a¥repara.

4.3, [ilupoxo/ienToRs ANTENN

BXOAHOTO CHIPOTHBIICHAE A CIUH -
IO UPH PE3OHANC € YucTo axtusHo. Ipx
rB30yKIAHE HA JUHONA ¢ YECTOTH, KOHTO
HES CBBRIAAAT C PE3OHAHCHATA MY ¥€CTOYa,
BXONHOTO CBIPOTHBICHUE IOJyYapa M-
JAYKTABHE WM KalaUWiypHA pPCaxinBea
KOMIIOHCHTA.

Konkoro egus JHO0N € HO-THHEK, TON-
XoBa IO-OBp30 HAPACTBAT PEAKTUBHETES
KOMIIOHEHTH [Ip® pa3cTpodka OT pe3o-
HEHCHATA YeCTOTA M TONKOBA HO-MANKA ©
IMHpOYMHATA HA YeCTOTHATA Jewra. 3a-
TOBA €& H3MOJ3YBAT [HICHH € MAajgKo
otHomenue AJd (raxa HapeueHHTS ,,JHe-
Benu®™ puncmu). ToBa ce npdsd, KOTaTo
¢pabea Ja ce NOCTHIHE TOJIMa HHPOIHH
Ha vecrorHaTa nenra. Jefenure HAmOTH
MOTAT 12 HBLAAT NOJYBBIHOBH WM HENO-
BBiROBH. 1[I0 OTHOLIEHEE HA JITHPOYM-
wara Ha YeCTOTHATA JICHTA € HO-M3rOXHO
H3IOA3YBAHETO HA UCAOBBIHOBY JUIOIH,
3aI{0TO IpPM  CHIIOTO oTHomienme Afd
Te mmar npubmpurenno 1,3 meTH no-
UIMPOKa YE€CTOTHE JICHTA, OTKOHKOTO EIUH
HOAYBBIHOB JHUIOI.

PasnpenencHuero Ha ToKa upH nelenms
HMIION HE € BeYe CUHYCOWOANHO, a €
npubiIA3ATENHO PaBHOMEDHO, XAKTO €
nokazawo Ha ¢ur. 4.9. 3arosa npa ze-
Genug UEIOBBIMNCB IHIION TOKRT B TO9-
KHTe H3 3aXPaHBaHC HMA CPABHHTENHO
BHCOKA CTOMHOCT, C KOETO ce ODscHiBa
M FOHIXABAHETO Ha BXOAHOTO CHOPOTAB-
JleHWe HpH HAMAJSBAaHE Ha OTHOIIe-
muero Ald.

AKxo IUPOKOJICHTOBHST JUOON Ce Ch
crom or Hebermy DUIMHAPpHIH TPBOR unK
npeTH, KAKTO e nokazano xa ¢ur. 4.9,
HAUpPEYHUTC CeueHud Ha NPPTUTE B TOY-
KATC¢ Ha 3aXpagBaHe uMar roJiAM Kana-
muTer eaHo copsamo HApyro. Iipu cBBp3-
paHe Ha saxpappalnus xalen Te3W Ba-

bur, 4.9, Pasnpenencanue na Toxa upz ,nedon”
BEHOBRAHOB BALON
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Dur, 4.10. PasjuoBmmiocT#s HA  MINPOKOICATOBY
HBUONA; 4 -— neben HeNoBWIHOB ABNOA, HIpadoT
OT BUIHUAPHYEH OPBTH, W3TBHCR xonycooSpasac
B TOUKWTE HMA 3AXPansanc, b -— SGuKOHEIEA arreH:,
43pafoTeHA OT JAMADHHEHH KOHYCH, ¢ -— BHKO-
mHYHa aEtena, mipadoreHa ot romsm 6po# or-
HEARY HPBTH, d— HA0CHK JUuoeH, u3paloren ot
- ONICMEHYR € Tpubrbina (hopma

HpeMHR  COUEHUST CC IIPOMEHAT  DA3KO.
lopanz Tosa nebenure pumoms o6uxHo-
BEHO €€ H3THHABAT KOHycoobpazmo »
TOMKATE HA 3aXpanpane, KakTo € [oKa-
3anc #a dur. 4.10q. Taxa ce nomyuasat
TOYHO OINPEeJSHCHE TOYKY, B KOUTO (o
CBBP3BE  3axpaupaumar  xalder.

Hecto KOHyCOOBpAsHATA CTPYKTYDE <&
3304382 IO [A1aTa ABIDKANA HA AHTEHATS
W TaKa CE rmostyuara Oukowuunq aUTEHA
(dur. 4.10 b). IIpn Hen BXOAHOTO CHIPO-
THBJICHHE 3QBHCK OT FOJIEMUHATA HA bIbila
0 m Mome na ce oruere OT rpaduKara Wa
dmr. 4.11. Taxusa nUUIONM HEMAT TOJIAME
IMHPOYHHA Ha YeCTOTHATA JICHTA ¥ 3aTORa
OpasMEpHBAHETO HA KOochHUMEHTA HA
ckuesizane F oHe e ocobeHo KpHTHYHO H
HAH-YECTC CC NMPHEeMa eHHA CPEAH:a CToH-
#Hocr V=0,73. Enma XOCTPYRUMS, Cb-

ABDHRANIA BRIMOXHEO wall-ronasM  Opolk
OTHCTHY BPSTH, € noxazana ua ur. 4.10c.
T4 HMa HESHATATSIGIO TETNO @ MAJKe
BETpOBO CchupoTaBncnue. CpolicrBara Ha
OuroHAuHATA AHTEHA CC 3anaspaT ¥ upn
TA3W  ONpOCTeHa KoHCTpyKuws., Haxpas
MOXC HANBRIHO A2 CC H30CTABM KOHHY-
Hara GopMa ¥ JHIIONLT g ce o(GopMHu B
©AHa IIoCKoCT. 3a 23 Ce noAyYar TOuHe
ONpEASHCHY TOYEH HA CBbP3BAHCTC HA
saxpasBauEs xalen, NIICCKUTE N0
-SCTO €€ UpaBiT OT CIEMEHTH «
Tpusreana  gopma (s, dur. 4.10d).
3arepa Te ¢¢ PAPRYAT CLUIO TaKa U Ie-
AepYynoofpassn  HATONHA. AKC  TUIOCKO-
cTuTe ca obpasyBaH# OT KUMHO jUeTeHa
pEIHeTEa WIE OT HAAyOUYCH# T[1acTHHE,
BCTPOBOTO CHUPOTUBICHAC HM TEIVIOTO Ce
HaMagBat, 083 ¢ TOBa A4 €¢ BIONIABAT
sabenemuMo  CBORCTBATE HA  ANTCHATS,
Tipn  uenopsnHOBAf  nenepynooGpazer
JATGH CHING CC IPECMA eAWH Cperck
woeuinesT Ba cxpcupane V=073, Hn-
POKOJICHTOBETE IUIOCKOCTAM aHTeHw Ca
pasrieaana no-ponpotHo B paznen 26.1.

Ilpi onmcaswTe MMPOKONICHTOBH MA-
NONTY OTHOCHUTCHHATA IMHPOMMHA HA YC-
croTuara neura H e or 0,5 no 0.8 f4H u
3aBECH OT pasmepure Ha amnona. [Je-
{hurMEATA Ba OTHOCHTCIHATA MMUPOUUE:E
BA MECTOTHATA JICHTA © JRJieHd B pasmeln
314, {popmyna 3.3

400,

o 500

& 10

T,

S JOU SO 1

1.1
8 W2 WM
Zewn 6, epalycu

Dpr. 4,11, JasrcEMoCT HA BXOMHOTO CHIPOTHBIG-
He B eX9q GEKOHMYHA oXMICHS OT Bruia O
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5. Jaxpamsane He AWTCHNTE

Hali-ronaMa mMOmmosT o8 BDeNans, Ko-
£ATO HMOCHANCHET HA TeHeparopa (Kpait-
HOTO CTBIANIO A GPEIARaATeNs} © Cpria~
cysapn C© DMOGDAHCA H& KOHCYMETOpa
{aarenara).

KoedHimenTsT §a NPpOIABANS Ha MO~

HOCTTA JOCTHYra CBOXYa Makcavanna ™7

CTOMHOCT, KOraro KOHCYMAYODHT Upel-
LTABINER  YHCTO QKTHEHG CBIDOTHBIG-
H¥e 3a reumeparopa. Tosa o3mawaBa, uc
TOYKATA, B KOATO €€ 3aXpaHsa 4HFCHATE,
He Oupa N2 WM3 MERYKTHDHE WM Kana-
UUTHRHA PEAKTHBHA CEIpOTHBRCHA. TOBR
£ TaKa. B Cnyuad ue QHTSHATS €& HAMHDE
B PSICHAHC C YECTOTATA HA HPCHaBETeNs.

B pomeueto Ciiyuam MOKOY HPSHABa-
TeNsA W anTeHaTa TpsOBa ma ¢ BKmOuYW
xaben 3a upeHacsue HA CHEpIwsTa. oB2
Tpsbra pa OpAC HAOpPAEBEHO TaKA, ¥Ye ChI-
FIACYBAHETO, CHOTB. PCROHABCHOTC OTHO-
WeEHE MONUTY UPSNABATENd H SHTCHATE N
e Geaar mapymens. Tezm pazcexuenus
€a BANMAHY MO AHAROIESE ¥ B Chy4all Ha
apuemane. Torara anvenaTa DPpelCTaB-
ngBa [CHEPATOP, & HPVSMERAKET — KOX-
£YMaTOop.

5.1, Jaxpansan awEsEm

ZaxpanBaulATe JHHIDE BMAT 39539574
aa npeuecawr BHCOKOGUCCTOTHATA CHOpPTHSL
£ BE3MOXHG Habi-Mmanxg sarydu, Karoe
camMure Te e TpaGna Ha ESTHbUBAT CHEp-
vug. VisnonasyszHure B AHTEHUATA TEX-
HEXKA 33XPAdBalng JHHEY 6 CBCTONT
HAB-UECTO OT [BQ BAPRNCNHC Da3noso-
WOHY MPOBOMRYKR. XaPAaKTesire CBok-
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Pur, 5,1. BExproancnrig cKeM3 MR IBYDPOROIIS
SRR
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Our. 5.2, Hanpewuo
SERDAS

COUCHBR  HA  MRYHROBOEN

CIBA HY JUHIATA Ce ONPEHEHHT LIRRAG OF
FEGMETPHIHATE PA3MEPH Ha HANPETHOTO
COUCHYE Ha JHHMSTA ¥ BHAR Fa HACHER-
TPERS MOKAY NPOBOXHMIATE,

5.1.1. Briauoso CLUDOTHBICHHE
¥R 32XPAUBALTATE JMHHE

BBIHOBOTO CHUDOTHRIRHEEC 7 © SiHd
BAXHA BOIMYUHE HA BHCOROYECTOTHHYE
nERaA, To ce NoNyYaBna Kare OTHOUICHES
Ha wanpexennero U koM Toxa § npn epas
Geskpaiine aeia  JIMPM,

EiHa BUCOKOYECTOTHA NVHEA MOXE I&
6ble HPSICTALERA KATO CHBKYHHOCY OF
VIOCACHOBATENHO  CBBP3aHE HHAYETHB-
HOCTH ¥ HAPANCIHO CBHPIAHY KANAIE-
ver, ToBa npeicransHs ChOTREICTBYRS
¥ Ha Fal-uecTO W3NOAYRIHATA OIDO-
CTHS CKBMABANICHTHA CXeMA HA HBYODPO-
Bopuara smaus (pur. 5.1). Bersosoro
CHIPOTHEBISHNE HA €XHA BHCOKOUYESCTOTHR
JHIRHS MOKe @ ObAe H3UHCHCHO 1o dop-
myna  (5.1), axo ce npemebpermar 3a-
rybure B JMHAMSTA, HCUIO, KOETO PHEHIE
€¢ OpaBd Ha NpAXTHKA

£
2N ol . 453
Z P (3.1}

®EBRIeTO Z ¢ B Q. 72 © PeaNHo SHenNg, Ho-
Pap® KOCTO BBIHOBOTC CHHPOTHBICHHS
HE 34BMCH OT YECTOTATA ¥ HBIKHHATS Ha
SRARIETA.

Or dopmyna (5.1) cnenpa, 98 romsmMa
camMomunykius L @ manpk xananpaver €
HaBar B PE3YJITAT TONAMC BBAHOBG €h-
npotesnesre £. Ha npaxrTuxa 1o pa oW



4483, 96 THRXE npovoxnai (YosisMa L),
PAIONIONEHA Haned eOHH OT apyr (Ma-
aex O, HMAT TONSIMO BBHITHOBG ChIIPOTAB~
serme.. Q6patno, nebenu  npoBOMRAUM
{(Manxa L), namupaing ce Onu3o eauu oo
apyr (ronsm C), HMAT MANKC BEIROBO
ceupoTaEsienae 2. OTTYK ce BWKHA, 4e
SBIHOBOTO CHApOTHBACHUE Z C& oups-
AeNs Ha WHPBO MACTO OT FEoMETpHIuNTe
pasMepr Ha HAupeYHOTO CEYeHVS Ha
ARERISTA,

B anrewnara TONHAKA CC MIIOIZYyBRAT
THABHO IBYNPOBONHE JIHHEW  (Banpeg-
HOTO KM CEYCHAC € noKasano Ha ¢ur. 5.2)
M EOQKCHANHU  JUIHMM, TIOKA32HH Ha
dur, 5.3, TaxsaTa KOHCTPYKINS ¢ ONUCana,
B CHREABAMIAA DA3ACIHL

Tipu npennonosxeHne, Y€ JEISNeKTIRRILDT
MERAY JABATA NPOBONHMKS € BBEIIYX
{puenexTpHusaa KOHCTaHTa £-=1), £¢ no-
nyuagar cieadure npubsmsurennn Gop-
MYAH 32 HPeCMATaHe HA BBHIHOBOTO Che
ApOTHBICHEE £

@ —— JABYNPOBONHM JUHHE C BB3INYUIRA
monaugs (pur. 5.2)

Z=1201n 2: 5.2y
A

22761922 . 6.3

d *

&~ XGAKCHANHK  JHEHY ERLRyuitg

nsonanus {ur. 5.3)
D

Z==60In - - 5.4

Z=001n ) 5.4
et

- D

ffﬁiigg ig d B (5.53

Kemero In e warypaney JIOrapaTeMd, ig-—
HeCETHYEH TOrapuThM. Pasmepure 33 1

Sur, 5.3
Hanpewno ceseR®e  a»
ROAKCHAJIHA DHHHS

u d rpaGea ma ce nsemar or dur. 5.2,
¢poT8. OT dur. 5.3

BuiHOBOTO ChIpOTEBICHNE Z HA BUHCO-
KOIOCTOTHA JMHMEA C pasnnuna dopma Ha
HANPEYHOTO CCYEHES MOXe aa ce hpe-
sMeTHE TpuOIE3ATENYO, XaTo ©¢ H3Noj-
syear Xpueure or dur. 5.4--5.7. Croj-
HOCTETE, OTUSTEHH HO TE3W KDUBH, C&
BEDHH TD¥ BH3AYUIHA H30MALAN MEKRY
NPOBOIHMIHTE.

SA4L1 Huesexmpis
HO BUCOROYECHROMNUME  JUHUL

CropoeTta ¥4 pPasupoCTPaHEHHE Ha
CHERTPOMATHRETHUIC BRIHH €& ONpeRess
OT cpenara, upe? Kofro Te HpeMuHaBar.
Axo vasu cpena ¢ arMocEepBUsST BB3IYX,
r==3 . 108 m/fs (roBa ¢ cxOpoOCTTa Ha CRET-
nuugra). Iipw WpecMaTaHeTo Ha Tasr
LMAKCHMANRHA CKOPOCT® © M3NOJISYBaHa
AUCJIEKTPAYHATE KORCTAHTA £ Ha BaKyyMa
unu Ha armochepuus BB3NYX. Ta apes-
crapnsBa euna Go3AUMEHCUOHER NPUpoI-
HA KOHCTapTa ¢ u"Hcjopa crouuoct 1,0
OTHOCHTENHATS HENeKTPIYHA KOHCTaHTa
Ha BCHMICH ADYIE BEINSCTBA © BHHATH HO-
roasmMa ot 1,0.

(¢ paeswcTROTC

(5.6

WIOXKE HA €8 BEIHE, 4e CKOPOCTTA HA pas-
upocTparenne ¢ (8 mfs) Tpabsa ma ue-
Mases, ¥Oraro pasfupocTpaRHSHHETO CTass
B Cpena, paziddEa or Bh3Ayxa. B Tab-
mmua 5.1 © HaupaBeHO CpaBHCHWES Ha OT-
HOCHTENYATA NMCHEKTPAYHA KOHCTRHTR Ha
DAsIHYIH R30/AUACHAH MATEPUARIIA.

Tipn #HEYCTPHANIHO NPOU3BCIKAAHUTE
BUCOKOYECTOTH  XabendA 33  M30AaLMsE
MEKAY OTHCHHHTS OPOBOJHMIM Hal- ye-
CTO ©¢ HINCH3YBAT UILTHH H30NALMOHHE
Marepaay, ToBa OKa3Bd BIHSHHE BbPXY
CKOpPOCTTA Ha DA3NpOCTPAHSHUE Ha Cur-
HATA IO AZEPNTA, 4 CBINO Taka Tpabpa
Ba C6 @Ma TpeNBWl NDH UpecMATaHe 1
BLAHOBOTO CHUPOTUBICHUE. VY PABHEHH~
ara {(5.23+(5.5) tpnbea pma Ownar
YTOMHENY, KAKTO CHeBas

a —- ABYNPOROAAR NUHAM ¢ IJIACTMa-~
£0BA H30NAUMS

6.7
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Toabawya 5.0, Jucsesinpursy, RONCHGIE HE PASAUYHY U30AAUUORHI MANEPUASE

JHmescuTpiaes MaTepRag

JIHeNeKTPRHAR KONCTRHTA 6,

AMEHAT .

Kanur

BooxcuIHa. CMONA. 332 SANABADS
CreKno

Cmopa

Terunaxc

Vizonauzorsa xapyng
Boe3ayx

Jlynonew

MurionaMm

TleprrHaxc

Tuakpun (IEKCArAac)
Yonwetnnex
Homus o0y raneH, OHanoH
Tlonuciupos

YlopecT HOAUCTAPOIL
Tomasamumuiopry (PVC
Tiopuenan TEXHBYCCEHA
LCHARKOHOB KayuyyR
Creatut

Crupobnexe

Tedmnon
TpanchopMaTOPHO BACKHO
Tpuagon (Tpuancrarss HommEo)
TpornaTyit
BHCOKOYECTOTCH YIOPHOHAM

B 1180

7 v27,6 10'2D 5.8

\/g; o d > Iq * )

b — Roarcmanen xalem © BRACYMICOBI
WIROHIY

?X:«w InuP» {3.9)
Ve

Y5114
{5.10)

AX0 B AUECKTPHXA #MA BBINYLINH
MEK/MEYN, KaKTO WeCTo C¢ cpeua npum
«cpBpeMennnTe Xalenm, Torasa TpaGsa
a Ce NpHEMA WO-MajiKa JUCHEKTPRIH
KOHCTAHTa, OTKONKOTO WPW IJIBPTHA H30-
RAIML.
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KochuigentsT Ba ciscasaue ¥ ma
snue kabell MOXe ha Ce OnpeHeny, Karo
¢ 3HAS JIHENEKTPHUTHATA KOHCTAHTA HA
AITONIYBAIN  M3OJIALMOHSH MATCPAAIL,
Tosn xoedunueHT Ce 1IoJyIasa o1 OTHO-
IMIEHACTO HA CKOPOCTTA HA PasupocTpane-
Hye B4 curHana no xadesa XpM CKOpoCTTa.
Ha PA3HPOCTPaHEHHe B CBOOONHOTO APOC-
crpanctso. [lonyueHara BenuYUHA BH-
warg ¢ no-Manka or 1. KoeQruuenTsT Ha
cxweapane vV ce gonyuaBa Of PABCHCTBOTO

o 1

Ve (511
Ve,

KoehunpmenTspT HA CKBCABAHC TOYTH

SHHATH € JMafeH B IIPOCHEKTHTE 38 BHCC-
wouectoThy xabenu. Tolt e meoOxommM
MeKAy APYTOTO M KaTo xoeduiment Ha
YMHOKEHUE, KOTATO OT €JWH BHCOKOYE-
croteH xaden Tpsabsa na Obae orpsa3asa
YaCT € OMPENENCHA Pe3OHABCHA JBJDXKEHR



- -
; L

- . : > ‘
& -t y i
b ~, f
d i . -

BERREEEEN pd

/
. L~

w1 b e .
L e e T - .
7100 ! zﬂﬁ ’ 300 400 s e s

Bur. 5.4, 3aBucHMOCT Ha BLIHOBOTO CRUPOTHBICHNG Z na eXHa JABYNPOROGUFA JFINA ¢ BHINYHIEa H3o-
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Ppr. 5.3.7Bpnuon0  CROPOTHRNEHAS WA  KOANCHAINI
OTEOINCHHSTO Ha BETPOUIHAA HEanier I3 El B
¥a BB IPCHIHAN TPOBOARKK d

@RIAVINEE H3IoHAuHAs B ZABHCHMOCT OT
i TPOBORMER D K5M BHHINAHE JUAMCTBE
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Car. 5.5, Bauooso obupoTHsfcHAe Z HA IBYNDOBONAG IMEES © FIGKVINEH TIOLRUWSY DR Kreh
BHTPSNIER NPODOIMMK A KRAJADATER BHUINEH NpoiORmEmE
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dpr, 57, Buyaopo SHupOTRBNSHNS Z B3 CRPABHDAIA CURCTDETEA  NEYIpORCHEd ¥
BIOHATA
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Haohaumomite

Par. 5.8

OTRpETa PAYOPOBCIUE DRHRUA; &~ XOHe  §

2305, Fasropriz prm
pasrepry U304 Md!fié’,(}!fé"&
Omboy & '
. FAROPET
= Tlpoledvunn (;’g/(éygn/;’gm
PO
4

CTPYRUNS, & ~~ BDOIIOMORES 5
[aKe Ha HIOHATOPITS §

3.1.1.2. Onpedeanee wg svsncsono
CONPOINUGACEIE HPe: BPOCI
u3mepeonun

Brnaonoto CrporRmiesue Ha xabenm
¢ MHCTO BLIAYAINA H30NAMs MOME X3
£ APOBEPH U[C3 UBMEDPBRNC PR Kalard-
TETA 23 CHUHAUA FRINKMB&. 3a Lenra ce
oupeneiis OSIHAT KanauurTeT Wa ©URH
TOUHO H3MEPeH OTPHIRK or kKabena m
chen ropa Ce npecmara ranauuretsT C
8 pF za 1 om memxena #a xkabena. Boi-
HOBOTO CRUPOTHRNCHME 2 C& NoJydYana
© JocTarpiba FowHeCT oF dopmynara

_ 100
T3

s

a7y

gpIero Z e B €, Axo ¥Ma Ha pasuono-
swenne LO-u3mepuyenes MOCT, Ypes H3Mep-
CBAHE MOXKE A3 CE ONPENeNH BRIHOBOTO
CRIPOTURACHYE HA KAKBH jJa ¢ xalend u
RCHTOBH JKHUM C NRACTMACOBA H30JIALMSL.
Paszsurpa ¢e BEIMOKHO HaB-KHHBT OV~
pa3bx ot xalena m apu OTROpeH xpali ce
W3MEpRI, KAHAUMTETHT MEXNY JKANOTO ¥
expanuponkara. Clenx T0Ba RAAOTO M
SKPEIHUPOBKATA B NPOTHBOTONOXKHMA
Xpa#l ma OTpA3IBKA Ce CBEHEP3BAT HaKECo
¥ € MOCTA €& M3MEPBA HHIYKTHBHOCTTA 1,
MEXIY sKHno # expan. VisMepennrte Croit
nocyw (C noB dapamn u L B xeupn) Tpabiea
na ce zamectar B ypassemue (5.1).

Tipr noutopn nmuuy (xaberm) msmep-
EAHEATA € W3BBPIWBAT UG AHANOrUYCH
savne, go kabenmre we Tpslna Aa Jiexkar
HE TIoRs, & 43 BHCAY ¢BOOOHHG BuR
A¥xa,

3.1.2. Hsynposommu s

BucorouecTorTaaTe kaboian ¢ BRI TN
AZOAUNA HMMAT  BENHACM Hal-MaJKn 38-
rydu. 3arona paawonoburenats, ocolero

JARPETs - e

A2y

upu padora B KeCowbImonms COXRaY, Wi
AOJ3YBAT (aMOPBYHO  HalipaBemd  3a-
ApABERIH JIMUEN, KOHTO C& ChCTOHT ofF
aapanenny, cpoboHO BHCSHW npoRo-
HAGH. Pa3Ccrogumero Mexgly 1A% ¢e noj
Hbpd  TOCTOSHHO PSS OTDASBUE OF
AUCOKOKAUECTREH H30MAUMOHSH MarTo-
puadt. Taxkusa 3aXpansammy JIFHHK Hab-
4eCTO C¢ papmyaT (upepn {(dmr. 5.8). 3z
Ja ce Haupasu QHACD C CUPEACHEHO BLJE
HOBO CeapoTnnnenue, or dur. 5.4 vpufes
Ja ¢e otuere oTHOmenMere Dfd (orcros-
nue/auamersp). OT coLobpaxenue 3a Mo
XAHWMHA  YCTOHYHMBOCT BRIHOBOTO o~
NPOTUBJICHKE C€ NPaBK Hail-Muoro 500, ..
600 Q. TIpm 0O-MajikO BHIHORO Chilpd-
THBJISHHE NEISKMHATA HA H3OJIATODHTS ©
HEROCTATHYHA JA OCurypr HeobxommMara
craluiHoCT na JIMuHsITA.
Jsynposomuure  nummy, o0Buvd B
HACTMACOBA H30NAUNA — TOBA ca obDER-
soneture YKB bunepm —ca enrmmm  ®
acxy  (dur. 5.9). HOwenextpuxer maif-
qRCTO & noquemuaen Yiavupalinre ¢ B
nporaxda GUUCPY HMAT BHIHOBO CHEDO~
rupncnye 120, 240 a 300 Q. Hospre du-
FEPH WMAT HETHAWNTENEO 2ATHXBaEe ¥
3aryOuTe B THAX €8 HO-MAAKH, OTKOIKOTC
TEIA B CPABRHEMUTE KOaKeuanum rafems.
Ofave cie/t NPOUBIDKATENHO WIIAraKS 1A,
arMocepEn  BE3LCHCTBHS 3aIYSHTe HE
duruepa HapacTBAT YYBCTBUTCANO, OCBSH
TORA TIOR BINSHUS HA YITPABHCHCTOROTO
u3nbuBane Ha CHBHUSTO ClCH BPSME HE.
CRCKTPURDT €€ UpoMeHs no neSparo.

\_mawwamﬁa UsHAUUE poBodiyuie

5.9. TInocka NCHTYOBR ABYNPORONHE [HEEES
B nepToB Kaien}

&3
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Ppr, 5.10. Comerpracn mnanroe  xaben

BRI SELILTRE ERpanupau s
UGG (PY0) e Sk

Ihacrnaceba emypana 52 707
dapreaie He Fucmmgurag

G, 5.11. Exparmpans
BOAEE HHAUH

{IMPMOBANE)  HEYHDO-

npuaTer padaE. Hanocnemsk ¢e npasar
OGHTH CrapecueTo Ha Kabenute A ce
DPENOTRPATH WM NOHE 02 ce 3202y CUTHO
€PE3 OUBCTABAHE HA NNACTMACKTE CbHe
CWOANM BNM APYTH BEIIeCTna.

XapaxTepuCTUKUTE HA JICHTOBHTE Ka-
Geru ce u3mensT ocofeno CunNO IpH
BBXEL, CEPeX miu mbria, Torasa xabe-
JETES CC NOKpUBAT € BOMECH CJIOH, KOUTO
OpCANSBUKBA HCKOBTPOARPYEMO u3MeHe-
H7AS HA  8BLAHOBOTC ChUPOTHBICHUE X
OCBCH TOBA [OBUINARA 3ATHXBAHETO. Bbi-
HOROTO CLAPOTHBIICHHE €& M3MECHA H TP
npunbnmxasane na xabena po crpafara,
KO METandu 4actu #@ mp. 3arosa Neyro-
sure kabeni tpsbBa na Ce npekappar no
BHE3MOKHOCT CBOGOMHO BHCAINK W Taxa,
4¢ JIa HE H3MCHAT MONONEHUCTO CH B HPo-
CTPAECTBOTO. CUMETPUUHLTE NLJIAHIOBL
xaleny, OPU KOWTO JIUCICKTPRKLT 06BrABL
ABara NPOBOAHMKA KATO 1wiayx, He <a
TONKOBZ  ZaBUCHMH  OT  arMochepnuTs
muAHEsL Tl KATO NPU TAX AUCNCKTPH-
KbT HMa MHOTO BBIAYIHHHM MEXIHHK
{(a3003yBAT e NCHOMNACTH), 32THXBA-
HETO B Te3n xalend € NO-Maiko, OTKOMI-
KOTO ¥IPH CPABHABAHUTE ¢ TAX JCHTOBHE
kaberm {dur. 5.10).

Floxasanmre wa dur. 5.11 mwupmosaun
CEMETPHIHH ABYOPOBOSHH JHHMU CC W3-
THON3YBET PAnKo. Te HMAT 10-BUCOKE LieHa
¥ 32THXBAHSTO HA CHTHAMA B THX € MAJKO
HO-YOJIAMO OT TOBa HA CPaBHAMHTE C
Tax  Hermmpmonaud xalbenm. HMlupmosa-
aure xabeim 00ade ca M3ADLXKIUMBEH Ha
aTMOCHeDHN BIMARNS M NAPAMETPHTE UM
OCTAaBAT IOCTOSIHHK B OPONBIDKETEIHH
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uepHonu or BpeMe, OCBEH TOBA TE MOTaT
na 6bnaT npoxapnanu, 6e3 aa ¢e obpuuia
BHUMAUKE HA HAMUPAUIMTE CC HAOKONC
obexrn. IIHpMORAIM CHMETDHYHM JBY-
HPOBOJHE JIMHHK C¢ NPOU3BEKAAT C
wRIANOBO CchupoTasienue 120 Q u 240 Q.

B AP zeyxHmauTe CUMETDHYHA BE-
cokouectoTHH Kafenm ca CTaHOApTHASH-
parn o TGL 11376, CexpaTennre 03Ha-
yenus Ha tHoseTe xalenn ce obpasysar
CBITACHO TPENOPBLKATE H& MencdyHapoo-
rnama romucus ne esexmpomexnura (JEC).
Te ca obscueHn B Cneppamus pasien.

5.1.3. Koawxcnmamm malens

Koaxcuangure xalend EMAT aKCHaling
cuMerpust. 3aroka §#O OTHOIGHHE HA
3eMsTa T€ C2 O3uauaBaT KaTrc HECHMET-
puysm xaGesw, Koaxenanuure kalenu ce
CHCTOST OT BREPEISH HPOBONHUK (K¥I0),
PREUIGEH OPOBOJHNUK (MHPMOBKA) # BHHII-
va saugTEa ofsuprka (dur. 5.17). Mm-
AOTO Hal-uecTO € o0pasyeaHo o1 roi
MEASH DPOBOJHMK, HO-PAAKO OT MECIO-
KHICH ThBKABR MesgH uposoazux. Jin-
CIICKTPUKBT €€ CBCTOM OT  BHCOKOYE-
CTOTHH HMBOJMPAL BCIUECTEA C© MAIKH
3arvBu (HonueTUIeH, NOARCTAPON ¥ IP.).
HAuenexrpuxsr Moxe na Gwue 6e3 BE3-
nywna  Mvexpaan (bur. 5.12¢) wmu ¢
pe3ayioan Mexvnu (ur. 5.128).

Kabenmre ¢ Mmenextpus 063 BL3IyNIEH
MEKIMHY UMAT CrabwiHa KOHCTPYKIWS U
ce OTAMYABAT € OCTOAHCTBO HA ENeKTpH-
YeCKKTe CBONMCTBA NpPH MCXAHUUHH BE3-
nesicreus. Ilpinara w3onaums ¢ oypTen

Baniuo
a6Bubra

Exgasupaya
OITABITIKQ

Havrzuus

Gur, 5.12. Koaxcanun xalenn; @ — xaben ¢ nu-
eNeKTpUK Ge3 BLIAYIUHA MEYKHHHH, b — gabes ¢
OVMCIHEXTDHX € BLILYINHY MEKUHEEH



LREACKTRMAK HOUPUNACH 34 TOJsiMa eJiek-
Tpwiecxa  gxocr (Ha npobus) u dasa

1aTE.

Kabengre © HUCTICKTPEK ¢ BH3IYHIHKA
MERIZHE BMAT ocoGeHs Manky 3arydm,
o Tpabsa CTApATeNHO na ¢ Opennas-
say or omnaxpssane. OcoleHo mosx
JAOIE 54 AWCHEKTPHK CA HODECTHTE Ma-
TEpRanyg, NPOHU3IBCACHM OT JuIacTMaca,
10T Te 00eNUHIBAT NPSANMCTRATA HA
JIHBTA HIONAUNS ¢ TE3H HA JMCIEKTPH-
BTS¢ BR3RymaR mexomu, Kabenpre,
IPE KCATO 32 W30JauMs Ha KWNoTO OT
MUPMOBKATA CHYKH CliMpana ot H3cia-
UHONCH MATCPHAN, HABUTA OKOJIO Kh-
NOTO, HMAT MHOIO TONEMY  BB3AYHIHY
mexnuan  (Gur. 5.13). Taxupa xabenu
FMMET MHOIO MaNiky 3aryGy, HO ca oco-
fiero IYBCTRUTCIHE CHPSMC MEXammyud
BHITDCHCTBIS.

HinpuoBxara Ha MO-THUKHTE KOAKCHAA-
pa xalery Hali-uecTO Ce npasu Karo
CIUIETKd OT MEIOHA Kuua, uebenure xa-
fiesi wMAT OWIETKA OT MeHHa JieHTA.
Tipw xabenmre 34 TONEMHM MOINHOCTH
KATG IMEpMOBKa ce H3non3ysa Habpas-
peus menee oo (rodpupan xaben)
RITA LPYTA CHENUaNia KOHCTPYKUN.

3a PRPHIIHA 32IUHTA HE  KOAKCHAIIHHS
rafei  mall-uecTo CHYXH MRACTMAacoBa
oSBEBER  OT Hoausynuaxaopud {(PVC).
Ts wmMaz sapawara pa samurssa kabena
OF BPOHFKBRINATA BHArA ¥ OT MEXAHUYHE
yepexparma. Cnenpamsure xabeny, na-
SPIEMED TE3H, KOUTO CE NTONaraT B 3eMsTa,
9eCTO HMAT OUIe elHa OIUIETKAa OT CTO-
MONCHZ JKHI3, HAN KOosSTO Ce HAaMumpa
BTOPa poactTMacosa obpuBxa.

Ifpu wopure woaxcwanpr xabenm ¢
TBTHA #A30Manus Haf-4ecTo Ce HM3noH-
3yBaT OVENEKTPEIM ¢ €.=2,3. 3arosa ©
HOCTATEYHO PE3VITATETEC, TONYUCHE OT
kpusATe Ha QEr. 5.5, I3 C& YMHOXAT ¢
1V 2,370,66. KoeduipenrsT  Ha CKbCH-
pave V copsvo xalen ¢ YHCTO BhL3AYIIHEA
#IOHAIMA B TO3H ciywall mMa croiuzocy
G,66. Tipu xabemure © MHSTEKTPUK ©
BB3OYIINE MEXAUHE KOeOMIMECHTRT Ha
cxbeasane, o6mo Bzero, ¢ mexay 0,8 @
0,9. Cperar ¢¢ @ IO-CTAPH BHEIOBE KOAK-
cuanpn. kalen® © u3oNauds OT KATWT.
KamureT ¥Ma JESASKTOHYHE KOHCTAHTA
50,5, B to3m cnyvali Tpadea ma ce
YMHOXasa © 1/\//6,5 03,39,

B TP xoarcuayuare xabenu ca crap-
paprazupasr wo TGL 11575, Bee ome
ce npuwiiarar KOaxCHaly Kadoni ¢ Bhi-
HOBO cpuporTasnesue 60 8. B ownotmer-
CTBUC C MEXAYHAPOMHATE HOpME B OB
Aelie We c¢ UNeMAue KeM H3MO3YBa-
#eTO Ha Kabenu ¢ REIHOBO CHUPOTUBIE-
e 50 2 w 75 Q, THH Xare TOBA OTTO-
BAPA HA [DeNopeka 96—2 ma JEC.

5.1.4. 3avaxnane H2 AHCOKCUECTDTHHTR
wafiean

3a pamigka O BLANOBOTO CBIIPOTHB-
AeHne ¥ Koe(uumenTa na CKLCIBaHe 3a-
THXBAHETC HA SHAUH BACOKOUCCTOTCH Kaben
& YeCTOTHO 3ABHCHAMO ¥ C¢ YECHHUaBa ¢
HapacTBaHe Ha uecroTaTa. Ako Kabenure
Ca HATOBADCHH CHC CHIPOTHBICHHE, DAB-
HO 110 CTOMHOCT Ha BBIHOBOTO KM Ch-
NPOTHRIEHEE, 3aryOuTe €8 ONPeASHsaT u3-
KIIOMMTENIHO OT CHUPOTABIEGHUETO HAa
NPOBOIHKEKE 38 eOUHMOA NbIDKHHA A OT
Brega Ha 3arybmre Ha  HMINON3YBAHUS
H30JBUHOHCH MarTepHan.

Tipr BHCOKH HECTOTH BCIGICTRHE HE
crun-ebexma  (pOTHYaNEe HA TOKA IO
IORBPXHOCTTA HA IIPOBONHNKA) CBHIPO-
TUBIICHHMETO 32 CUHULA ILIDKuHGA € 4yB-

Fabauyz 5.2, Koeduguenmy sa npeusuncaneane Ha OQHHN 30 3aMUXSAHENI0

Np . 8,686 =dB
dB.0,115! =Np
Np/lon . 0,867 =dB/100 m
dB/i00 m . 153=Np/km
Np/kin . 0,2645=dB/100 ft
dBf100 ft . 3,78=Np/km

S Hapregur g0 suresn

63



CYBRTEITHO WO-TOJBIMO, OTKGIKOTO Ch-
NPOTHBACHAETO 34 NOCTOSHEH TOK. 3a
ofukHORCHK 1O pasMepr kabenu ¢ MeliHO
IO YECTOTHOBABUCUMOTO  CHIPOTHE-
FeHHe 33 CHHEMNA HBIDKHHA CC NIPeCMsTa
G0 cnepHara npubnwsnrenya QopMygal

8,4
K=o Is

.13
wpiero R e 8 &km, f-—p MHz, d—
JHAMETHD Ha nposoguuka B cm. O6moro
CLAPOTHRISHAE C¢ IIONyYass uped Cy-
MUP&HE Ha CBUDOTHBICHUNTA HA XWIOTO
¥ OTUICTKATA. AKO WHNOTO HE € TAALK
aporonHuK wiak TPeba, CHRHPOTHBRICHUETO
ce vpenwvasa ¢ oxonc 1/4 (upy mmoro-
wuneH nposonnvk). Ilpwm obuxuosenmre
OIETKH 0d BBHOINHA NPOBOUHMK Ha
xoaxcuanunus wabei CHUPOTHBHCHUETO €
2 70 3 HBTH HO-FONSMO.

B rararosure ¥z SAROAUTE-IPOB3BO-
AWTENE TOYTYE BUMATE © HAHCHO 3aTHXBA-
HETO 32 nopeazua or wecrorm. Jamunwrs
33 33THXBAHETO 4eCTC C& HABaT B HEnepn
3a kunomerhp {(MNp/km). Honskora ce
CPEIAT JANHY 58 34THXBAHETO ©» G~
Geny 3a 100 merpa nexuna wa xabena
(dB/100 m). B amrioCakcOHCKuTE CTpany
3ATHXBAHCTO Ce 3anaka M B penubeny sa
100 @yTa (dB/ICO i), Pamwmoroburenure
gali-gecto u3nonsysar xalermd © Manka
IpIDKVHA U 33 TAX ¢ Hal-yrobwo sarux-
panero na Onme mamenc B dB/I00 m.
3arosa B Tabu. 5.2 ca pagesu xoepu-
UUCHTH 33 OPeCMATAaNe Ha 38TUXBAHHL,
3AXAUCHE TI0 PAa3iMyueH HauMH.

Yuctnre 3aryby OT 3aTHXBAHETO B
enuH  BUCOKOYECTOTeH kalesi Morar na
HOCTRYHAT 3HaumrTenua croduocr. {co-
OeHo xorato Tpadea Iz €6 HOCTABAT Ka-
B2 © TOIBIMA HBIDEHAE, ¢ HONE3H0 14 ce
APECMETHE CHEPIHATA, U3JIBYeHa (NpueTa)
OT AHTCHHATA CRCTeM4, KATO €& MMaT
apes pax sarybure, wiecenu ot kabena.
Hvarpamara wa dur. 5.14 posposssa
6BP30C ¥ NPOCTO A ¢ OTYeTe KOehunHeH~
T B3 Dosie3no jehicreue (B 90), ChoT-
BETHO 3ary0ure Ha MOMHOCT ¥ Hanupe-
SKEHYE, XOraTo € U3BeCTHO 3aTHXBAHETO HA
xaGena ® Heumbenu. Ylpunaravero ha
Ta3y JHATpAMA HA [IPAKTHKAE me Opue
NOACHCHO ¢ JIBA XIDUMEDA. :

ipumep 1

Enua VKB npenasates ¢ W3XoHHa BH-
coxouectoTHa mMomHocr 100 W Tpsabsa

HA 3aXpaul AHTCHATA MPES KOGKCHMEH
xaben or Tum 60-7-1, mpousroncrso wa
YEB Kabelwerk Vachka, poimsr 25 m.
“Tecrorara wa npexasarens ¢ 145 MHz.
3a rosu suA kaben npw wecrora 145 MHz
ce pmama 3araxeame or 105 Nplkm, ¢be-
orsercraygamo #a 9,1 dB/100 m. Tait
Karo ce wmsmonsysar caMmo 25 m wabesn,
(haKTHYECKOTO saTuxnaHe ¢ oMo 14
o1 Toka, Keero ce nasa 2a 100 ya xabor,
r.e. 91 dB:4=23 dB. Tle aloum-
cara Ha dur. 5.14 ce TpCE TOYKE, THOT
sercraypaui va 2,3 B, ¥ or mes <o wie
JIMTA TEePIEHKY ST RO IPECeynaTa ToIKa
¢ npasata Ha Mownoctra. {fo sssara
ODAHHATHE OC Moxe 7a Dbt OTYSTSHO,
ge npm saruxease or 2,3 dB camo 609
OT MOHHOCTTA H& TpPeNaBaTeNs HUCYEra
HO adwreHara, 3aWOTo 3arybmre or aa-
THABARHETO B Koakcuamay xaben {msc-
Kara opuuHaTHa o¢) ca oxonc 406%. Upy
BUCOKOYCCTOTHA Monpmect oF 100 W
sarybure 8 wabena ca 40 W,

AKOC B ropumw oaydalf co u3nonsvea
BHCOKOKaAYECTBeH Kales, vaup.vun 63-10-3,
chorHomienuNTa Onxa GURH IHAWTTCHHEG
no-polpu.  Iipuw sargxpase B zaGena
1,1 dB xoeduumentrhbt HA ROACIBO Acke
crade ph3auza ua oxono 78%, u zarybure
B wafena B HANK DPUMED €O HAMATNRET
Ha 22 W.

Iipustep 2

Py renesusuoneH NPRSMNHE € CEBD-
34H C NPUEMHATA AHTCHA IPEe3 CUMETPH-
yen nenton xaben ot crapus van §94.0,
poussonctso Ha VEB Kabelwerk Vacha.
Kabenst e mpier 30 m. ANTeHATa © Ha-
crpoera 3a 8 xauan, I obxear ¢we cpen-
wa vecrora Touno 200 MHz, Aunrenars
ornass nojesuo maupexenue 300 pV.
Tpalsa ga ce OUPCSHCNY 3ATHABAHETO HA
HAPCKEHECTO, NPEAUIBHKAHO OF 5eH-
Tonug kabes,

3a sucoroseCcTOTHHTE Newrowd xalomm
ot tana 894.0 npu wecrora 200 MHz ¢
aasa sarmxsage ot 18 WNplhkm=156
dB/100 m. [Tpu apokasa na gabens 30w
3ATHXBAHETO ©

30

100~ 4,7 dB.

15,6

Ot Touxkara 4,7 dB ua abonmeara ce
HIAUFE DEPUCHOUKYIAD HO WPECCHHATE
TOYKA C [IPABATA HA HANPCKEHUETO ¥ HE
AABATA OPAHHATHA OC C¢ OTYHTR EOe-
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dwmear Ha nonesuo  eiicrsue 585,
KOGETO ChOTBaTCTBYBA ¥a 429 saryCa wa
ganpexcuwe. Topa O3Bavasa, ve 10 Te-
FEMVGBOHHES | TPHEMHUK  JOCTHrar ne
500 pV, & cavo 58°4 or TOBA HAUpLKe-

wne, T. e 290 pV. 3aryGure B xalena
wymzar wa 210 pV. Toi karo B Chyyas

rana Ayma 3a crap Tun kaben, Moxe
#a €& ©YaKea, M¢ BCHEACTBWEC Ha Crapee-
Aere wa xafena e CC BONYYaT Oe no-
TOREME 3aryou. )

Hipu w3MON3yYBAHET) HA SOUH JI0-BACO -
woxavecrnen  xabesn, wanpumep THI
24DA4-1, Guxa Cce momyuman 10-100pK
PESVIITATH,. 3aTHXBAHETO ¥ CHrHANa 34
Tosr TAn kabenu npu vecrora 200 MHz
e 6,7 dB/100 m, croreerno 3a 30 m 3a-
tExpareTo me Gsne 2 dB. Or dur. 5.14
ce poayuara, uc 3arydara ma HApewe-
ape me Ovme camo 2090 (2 dB), 1. e.
BRONHOTO HAUPCHKEHNHE Ha TCHCRY3UOHRHIA
upzemunx ne Osme 400 pVv.

Jipara opwMepa ca oxazany va Gur,
3,14 ¢ npexpepara nuEya. OT TAX MOKe
ma ce Buan, ue ocofeno v VKB obxsara
MORS A Ce TONYYH YYBCTBHTCIHO 3a-
TUXBAHE Ha CHTHAA IO HBIDKHHATA Ha
xabena. Cnensa na ce ofspue BHAMAHUC
Ha ToBa, 3axpausammre x26enu za Onaar
BHIMONKIC HAT-KHCH 1 BUCOKOKAYECTBEHE.

Karo nocHsICTBYE OT HENPABIIIHO Chi~

6 8 e 17

Dur. 3.04. Nuarpans 3a npecMarape ma 3arydire pa

% 1B 1/ 20 22 ZidB

s18 OY Kadena

HANGOKEHUC ¥ MOMEOLT, BHEC

JIACYBANE WECTO CE SIONYYABAT ¥ 3HAYM-
TeEM 3arvdm 0T B3PYBAHES, KOUTO Co
CcymMupaT KbM 3arydure OT 34THXBAHETO
no xabena. € woBa KOShUUUEHIDT HA
NONe3HD JeliCTBYE Wa AHTERATa Ce BJO-
maBa oI noseye. JaryOuTe, ALIOKAIM CC
H3 WENPaBwHO Ceriiacyrade, ¢a pastiie-
nasu B paspen 35.2.2,

Tabjuiy ¢ XapaKTepUCTHRKM Ha CTANIAR
THIUPAHY  BUCOKOUECTOTHH xalenu e
HAMYPAT B UDHICKEHUETO.

51,5, Viprpanng 33 53HOR3YBAHETO
ua BuCcoKouecToTmH Kabonu

OTKDUTATA ABYIIPDOBONHA JIMHEA U AHEC
M2 NPABO HA CHILCTAYBAHE B DATUOIIO-
Surenckara npakrnka. B XLCOBERIHOBAA
oGxBar T4 ¢ uesaMenuna ocobeHo TO-
rapa, XKOrato ¢a HecOXOpMMHA HACTPOCHW
3axpameanyt JuEun (ex. paszen 5.3.2.).
Huro emmd sientos  xaben waMa no-
manks saryGd OT OTKPWTATA ABYHPOBOI-
na nuans, pazdupa ce, IpH NPSAHONOKE-
HHE, 9€ €A U3NO0Ji3YBany BUCOKOKAUCCTECHH
HM30JATOPH. 34 TakuBa MOrar Ha no-
CHyXarT MHOTO OT ChBPEMEGHHUTE IacT-
maca. Te ca jexu, ¢ MHOTO MK 3ary6n
u ce obpaborsar secHo. Hbinkunara ua
w3onaropure ce u3bupa Mexzy 3 1 15 cm.
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®ur. 3.15. 3aBrcEMOCT 82 SHNBOBOTO CHIPUYHS-
neHAe Z RA YeTHPHIPOBONHA JMHUA OT DPA3CTOsA-
ageTo D Mexay ABa OT HEOBONMHHETE, pulHoiQ-
WERW JIUArONANHO eOiA CPemy Lpyr, Hpd pase
agaEy QEAMETPHE Ba npoeommupuEYe (HapaMersp)

{Ipu obuxnosenara neSenwsn Ha NpoORBOY-
47Ka 0T OKOJIO 2 mm ¢ HONY4aBa JIMHES
¢ BOLIHOBO ChupoiuBicHic Mexny 480
a 600 2. JinuunTe ¢ fONMMO PA3CTONHHE
MEXIy [pOBCIHHUATS HMar ocobero
vankn 3aryon, Tops ce HLIDKE Ha TONsl-
MaTa IBDRuHA Ha wioharopure. O6ave
ap¥ BUCoKM wectoT® (manp. 28 MHz)
CLIMECTBYBA OUACHGCT |, UEpOKHTE” i~
AUy CAMU T4 U3JTRYBAT YACT OF CHEPIEATA.
TTonyuarar ce 2ary0m 07 HITHUBAHE U €
SHIMOKHO CMYIUABAHE HA DAIHO- U TCIIC~
SV3UOHHOTO MPHUEMARE, BB BCHYMEY JHG-
OUTeNCKE KHCOBLANOBE ofxBaTH morar
#a CC W3MO0N3YBAT M3ONATOPH € IGIDKAHA
cxono 10 cm. Tipu toea we TpabBa na ce
UECTST W30NATOPUTES, 38 K2 MOXE JIHHUATE
7 NPH BATBD L4 OCYaEt ROCTATHYHO
apasa.

Tipu npoxapBamers Ha OTEPHTATC DBY-
apoBoanyg uHEM Tpabea na co u3bsrsar
peskuTe npoMenu Ha mnocekara. Ocobeno
tpsubBa a cc BHMMABA 33 TOBA JIVHUNTA
A2 HE NPEeMUHABA YCHODEHHO HA HPYIe
uposonHui. AXo He Moxe 1a ce m3berne
FOGAIKABANETO ¥ O QJIYIH, BOJCCTOYHI
TPEOH M Opyrd TAak#Ba JO-TOIEMM Me-
TANER vacTy, suunata Tpabna na npemu-
HaBa HA pa3jCcTosHne, Hali-Manko 3 weTH
QO-TOIMO OT JHBJKHAATZ H2 H3IONATO-
DATE,

Tlo-manko w3sectTHa, HO HOYTY UNCaTHA
JHHUS € YCOOPESAHRY MPOBOXHKALY € YeTH-
PUNPOBOAHATA 3axpagBama mupsa. Ty
€ CRCTOHM OT 4 OTHeNHE [OPOBOIHEKA,
KOMTO €& YCHOPOAHM eAuH Ha JAPyr ¥ ca
pa3nojioxesy no nepadepuara ra maida
OF WIOCHAUUOHCH MATEPEAN Ha PABHHU paz-

68

CYONMAS WY B YETHPHTS BIbA HA SHH
ssanpar. [Dnacrmacopure maiby (morar
14 ce H3MOJRYBAT M30MATCODA H ¢ (lopMa
Ha KpPBLOT) HWMAT CHIUATA 3aE4a, KaKTO
WIONATOPUTE NPH  OTKPUTATE  ABYIPO-
BOMHA Nunvg. Te TpsGpa Ha vonmBDRAY
SeTUPKTE UPOROAHHKE HA SAHAKBH pas-
CTOSHEI OT UCHTHPA Ha inaiibara.

B mayanoro ¥ B Kpas Ha Ta3¥ JUAws
IBATA CPCUIYIIONOKHA OpPOBOLHEYKA €€
cBBp3RaT enmy ¢ Apyr (a; ¢ @, u by € by,
$ur. 5.15). o To3n HaYMH Ce BMHTIBDAT
eNEKTPHYCCKATe (QYHKHIE X3 enua ch-
METPHYHE IBYOPOBOAHA nmHEs, W =
TO3KE cry4ali nuaMerspsT Ha mabbare,

CROTBETHO  PA3CTOSHMETO WEXAY Opo-
BommmwTe, ce W3bwMpa Mexny S5 @
15 cm. YerdapunpOBOREUTS JHRWH OF

TO3Y BHI MMAT HO-MANKO WBIAOBO Ch~
APOTHUBIEHAE OT OOMKHOBEHWI HEVIIDG-
BOJHW JIMHHE TIPH SHHSKBHW DABCTOMHIS
Mexay npopomuuuure (¢ or 180 rno
280 Q).

HeTupanpoBOaHATe IPAHAR #AMAT O1-
AMYHA CUMETPHA ¥ Manknr 3aryCe  or
yanpysane, OCBEH TO8Aa TC HE £a TAKA
HYBCTRBHTENHM  COPAMO  MIMAHWITO 13
oxonaure OOCKTH, KAaKTO CpaBrEMi
THX ABYHpOBOMHM uuuy., Ot dmy
MOKE 1A CC OTHCTC BLIHOBOTO CHUPOTUR
JICHUC HA YSTUPHIPOBOMNEA JEHWH 32 Das-
JIYHE AMAMETDE HA OTHEIHETE HpPOBO-
HWUM B SABHCHMOCT OT Da3CTONHEESTO
MEXAY DpOBOHIMUETe [0 muaroxan {(I7).

Pammosoburermure 6m  rTpsafsano na
wanossyear nponasanure YKB enrosi
xabenu CcaMoO KaTO MIKIHOUCHTS, 2THOTO
2 W3BECTHR ToXHWTe Henocrarsus. Tosa
€ JONYCTAMO HanpuMep OPE SKCONOATAINS
Ha NOPTATHBHA aNnaparypa.

Hali-noOpara, mMakap A Hal-Cenng 3a-
Xpausaiia AUHAA, KOATO MOI3Y Ha #3-
nossysar pasmomnoburenure, ¢ KOAKTEAN-
HuAT kabes. ENeKTPHYCCKITE FILSHUMCTRS
Ha koaxcuannus xaben sewe Omxa omm-
cany., OCRCH TOBA TOHK MOKE [(d €8 MHCTA~
JHpa, KaKTo wMpexosure xalenwm, a npu
HEHOKBTHATA BHHUIHA 3AMETHE CORABKE~—
A ce nonara B 3emsita. Tpadsa xa o W3-
6ArBay Pe3kd HPOMEHH B HOCOKAT3, 33-
UIOTO BHIPCSHIHEST HPOBONHGE MOKES A4
ce mamecty, Kabemire, KAnoOTO 3 KOATG
NPEACTARIABA MHOTOXUYEH HUPOBOIHMEK,
Ca H3BLHPCOHO UBBKABH, HO HMAT HO-
roneMu saryfa or rezm xabaim, qHeTo
WEIO  APSHCTaBAsRa CARHMYEH XKPBIBIR
ppoOBONHNK. Biarara, NPOPHAKAANA B ONAN
goagcmanes kaben, He MOMXE Ja €6 O1-
CTpaEl ¥ ToH CraBa HemMsnou3Basis.




%.1.6, O3navenme ua BUCOKOYCTTOTHNTS
wabeau

CHEpATEHOTO O3HAUCHUE HA TdNg Ha
galena ©8 M3BBPIIBA ChracKo uybma-
zamus 78 ma IEC. Coopepn ToBsa HOBG
SHKDATEHO  O3HAYCHWE OBpBHTE uadpu
#3BAT BBAHOBOTCO CHOPOTHBICHAE HA
zabena, B L.

fIpa xoaxcmanumrs Kabeny BTOPOTO
FWCIO, PA3TONOKEHO CHNCH NMCPIMYKATA,
038A¥ABA AHAMETHDA HA IWENEKTPHKE,
FAKPBIVICH 0O IMUIO HHMCIIO MEIHMETDH.
Tperara updpa ¢ Topesen HOMEp o
apenopwka 96-2 na TEC.

Upumep

Kaben run 60-10-3

Tora o3mauasa:

60-—ppnnoBG CcHupoTHBNCHEE (0
10— puaMeTsp Ha puenertpuxa 10 mm:
3-—nopenen womep 0o IEC.

AKO KoaxcranmuaT kalen uMa SBEIHO
SRLHTHO TIOKPHIEE, KOETO CC Pa3iHyasa
T HODMATHOTO A3NBITHCHAS ¢ ODHKHORCHS
PYVC-0bBuBKa, OIHAICHMETO CE& HPOINbI-
WABA CHEH TOYKA 32) ROPeuus HOMEp:

0 - u3gnneenne  Gea
pHEBKA, )

3 — R3UBIRCHAS C DACTMACOBA 3a-
WMTAL  O0BUBKA W apMEDAHE;

& - U3NBITHCHUC ¢ UIACTMACOBA, 3d-
METHA O0BWBKA, apMHpPAHE B
BTOPA BRHINHA NMIACIMACOBY 3a-
mwrHa o0BuBKa;

AQ — UINBIHCHAC © INIECTMACOBA 3a-

samgrag  0b-

maTHa oGRHBKA, €KPAHUPOBKA M

BTOpa BHHOMA WWACTMACOBA 3a-
muTHa o6BUBKA.

lpu  cumerppusmre BRECOKOYCCTOTHH
zalend Cifell yKA32HYETO 3a BLIHOBOTO
SeApoTEBICHHE (THPBOTO YHCHO) ¢ T0-
oTaBg epHa Oyksa 3a pasznwmvyasane Ha
DopMATA Ma HAUPEUHOTO CEYCHUES HA Xa-
Sena,

| DBYKBATE 03HAYABAT:

A — HOHWPMOBAH CHMETDAIEH  BUCO-
KOYeCTOTEH Kalben ¢ ThHBK CBBD3-
Bany AHSJISKTPHYEH CIOK Mexny
JBata WMIOJUPAHH TPOBONHHKA,

B - HEINAPMOBAH CHMETPHYEH BHCO-
KOueCTOTeH Kaben © nocTosiHug e~
Oenvpa Ha OUENEKTprEEa, ¢ KoHTo
ca ofBUTH HABAT2 UPOBOAHEKA,

C - HOWBPMOBAH  CAMETDUYEH  BHCO-
KOUeCTOTeH xalen ¢ AMEHeXTpux
¢ dopMa na muayx;

3 — pmpMOBAH CHMETDHYEH BHCOKO-
HECTOTER Kaberr,

ness Gyksata 34 O3HAYAGAHC HA Ce¥e~

HUSTO Ha Kafena IDH HelHpMOBAHITE CH-
METPUYHHE BHCOKOYECTOTHY xkafenw ce
ocTass efpa [udpa, KO4TO O3INAYaABd
DPAICTOSIHRCTO MEKAY [IBaTa HPOBOLEKA,
pr sEMPMOBAHATE CHMETPHINY BHCOKO-
gecToTH® xabenu ¢ tasm wedpa (xaxro
npE xoaxcmanuure Kabenw) ce napa s~
METBDET HA J(MEHCKTPHKA.

Haxpasi cnemsar HOPSOHUNT HOMED U
aEQPUTEe 38 03HAMABANG HA BHLHIOHOTO
3AMUTHO HOKpuTHe, O3HAYCHWETO ¢ Ch
II0TO0, K&AKTO IPH BRCOKOYCCTOTHHTES KOAK-
cpanan  xabenn.

Tipusnep

Bucoxowecroren xabesn 3G0A7-1
Tosa o3pauara; .
300 -— seiHOBO ChupoTHRiense 300 Q;
A — HENIEDMOBAY CHMETDHYCH  BE-
coxouecroTen xalen ¢ reHsX
CBLP3BANG AWSICKTPHYISH  CIoH
MEWY IRATE HM3GIEDANE [po-
BOIAMKE;
7 PASCTOMHKE MEKAY UDOROIHA-
uere apubnmsurerro 7 om;
I — QopefeH HOMED CHODSHA HOPeT-
perate #a [EC.

TR

5.1.7. Ensouposonna Jnpms
(s wa I'y6o)

3a upeHACHHe HA BUCOKOUECTOTHA EHEp-
CHSt HA HO-TONCMM Da3CTOSHEAS C Mayikn
3aryOn OOHAKOTA Ce HM3IOM3YBa CIHONpO-
BonHa JMHAA, 19 © U3BECTHA XaTO JUAHA
wa [ybo, wapedeHa Taxa Ha UMETO HE
CBOA OTKDKBATEN, QH3UEA OF HEMCKM
upounsxon pokrop eope I'ydo. .

Jiupuara ¢ HOBBDXHOCTHA BLJIHV HMa
YAMBUTEIIHO TPOCTA KOHCTpyKuzA. Ts ce
CECTO¥ €aM0 OT CIMH Meranes npo-
BOIHUK, KOUTO € OORHT € €HHH TOBCYE
wiaE po-Manko Acben cnoll AMeneKTpuR
{bur. 5.16).

Vizonauyonsusat Marepuan, oSsmsam
NPOBOMHYEER, NPSIU3BUKBA SNHO KOHUEH-
TPUPAHE HE CACKTPOMAIHHTHOTO WONE
oxosto npopoguzka. Kaxro € u3BecTHo,
CKOPOCTTA HA Pa3sIpOCTPAHEHUE HA BHCO-
KOYCCTOTHHTE BHIHY B H30JAUROHEH Ma-
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®ar. 3.16. Komerpyssa va napugta na TyGo

TEPHATE € HO-MANKA, OTKOJKOTO B OXPo-
KaBaliug ro se3gvx. Helicrenero ma jw-
CHEKTPHYHATE OOBMBKA OKOJIO IIPOBOA-
HUKZ MOXe A2 e upeACTany, XaTto ce
IpEese, ¥¢ T 230bPEA ENCRTPOVETHKT-
BOTO one B Hamzoct xo cebe o B an-
CHSXTPHKA HA HAACTMACOBATA OUBHBKA Ce
pPasHJOCTPAHMBa £iHa  CHRCCM  He3Bauu-
TCHHE ®acT OF eHeprudsrta Ha UOneTo;
MHOPO RO-TOSIMATE YACT IIPOTHYA YL
BEIAYIHOTO DPOCTPascTrO, 0OBHpame
APOBONHAKE. B 3aBHCEMOCT OT KONCTPYK-
mATa Wa JrapsTa (JUIBMETED Ha MeTan-
HEsl BLTPEHicH FIPOBCHHUER, BAN W Jua-
METBD Ha O0BUBAUMS HAZCTMACOB B~
SACKTPUK) SHEPTHATE Fa FIONSTO Ce mpe-
HACs Bpe? enso ITAHAPAYHO BB3IYIHG
TPOCTPANCTBO OKON0 HPOBOINNKD, KOLTO
BMa prIEyc 2 Mo 3 NBIRHHY HA PLIMIATA,
Hanperaarocrra 42 70LeT0 OKOAG Hpo-
sopupxa obave cnana Oppso u mours 90%
O HPCRaBagaTa CHePrHS NPOTHYA BLE
BRIAYIMHCTO NPOCTPEHCTBO OKOAO IDO-
BONUEKAE, kK0eTo mma pammye O,7 A, fipe-
RGSAHETO HE CHepPTHATa [Pe3 PRAAYNI~
HOTO HPOCTPAHCTHEO OTaBa NPAKTAYCCKY
6es HINRIBABE ¥ 34TOB& HPH HU31T0I3yBa-
HeTo wa auwwzn #a UyGo ¢e nocrura @3-
BRHPEINIO MAJKC 2aTUXBAHE Ha curuana.
FerectseHo APENIOCTABKA 22 SHO TAROBA
PASIPOCTPalene Ha BeAHHTE O3 3a-
yv0u € BB BRIAYVINHOTO NMDUCTPEHACTBO
OKOND MMHESTA A2 MoMa MOTATHU B J5o-
ToJleMl  mmenexspuwny ppenvern. Jiva-
METHLPBY Hz BH3AYIIHOTO HPCCTPAHCTBO,
B KOETO €& npepana nopeds o1 90%, or
BARATA CHEPTRE, CC HADUYA  2paHudeln
Juamensp.

Jinnusra vz ['yoe Gu rpsadsaio na ce
APOKAPBA B0 WEIMOMHOCT (paBOHHEelHo,
JonyeruMy Ca NDOMEHA Aa JIOCOKATA ¢
BRI Hg orsgase no 207, Uenecnobpazuo
¢ AMEOETE ¢ NONLPXHOCTHM BEIHA Ha
Gpaar OxauBHA Ha ABPRCRH MAYTH C
HAOPEHEY KOHIOME, KEXTO © HOKa3daHo He
durypa 5.17. Jin 4 Cf WOMEBDPXKA Ha
CHOTBETHOTO ]f)as()’; OAHIC  OT HOCRYNTE
upes V-of6paszvn weypose. Ta npelcras-
ANBA €NHA HECHMETrpHuHa cycTemMa X 3a-

TOBA € JOFUMHO CBHPIBAHETO EbBM H3-
TOYHEKS WA CHEPIs 78 CC M3BBII 9pes
Kbco mapue xroaxcmaien kaden. Topa
crasa upes eiEH  METAMHYSCKH  pynop
(bur. 5.18). Beummusdr APOBOIHEK HA
xoarcuanusuy xalen ce 3A0QABE KEM Py~
"opa, 2 sauioTo Ha xabena Ce CBpp3pa &
UPOBOAGMKA HA JHHHATA HA 'y6o B az-
BOTO pa pymopa. Jarybure OT CALPIRA-
HETO €& HeSHAYMTCHHY, KOPaT0 PaiMepHre
Ha pynopa ¢a snocrarsanc ronemi. Oco-
$eno  ONArONpEATHY PeAYATATH Ca HO-
CTUIHATH 1IPpH OB I}flma HE Pynopa i h
¥ AHAMETHER oronao A7
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Tabauya 5.3. Cmoinociu #a SOMUXSANEWO P POSAUUHE ICXPAHSAN  RUHUR

Bug €3 mmpaata

Hunny na ['ybo

3a'mwa'm Npfkm
upu 200 bz

Juamersp pa psumpara obpabka 25 mun 0,25
[uamersp Ha spHmmaTa obsusxka 10 mm 0,60
Huamersp ua pemmmata obousxa § min 0,70
Huamersp ua ppuimuata o0BEsKa 3 min 0,92
Koarnceasnu rabean
BrcoxoxavecTsen roaxcuaney xaben, AMaMETsD HA BhHUINATA

ofpuska 22 mm, 32 H30NANMA MEKIY UBATA BPOBOJFMKE

CRYRE JHSNCXTPHYEA ChHpana 4,30
Nobup roaxcnanen xaben ¢ ¥W30MAUAR OT DITBICH IHETSKTPUE 9,..15
BucokouectoTay NerTopH xabemn (YKB-Ientorw HHEZW),

expaunpany, cuMeTpuanu Kabesmn 9...30

Tebauya 5.4. Jduuun na Fy6o, npouseencoany om VER

i
Jheaps ma TySo !
:
i

[iposomunx

Tey 2/5--6109.0

Kperen meger oposBois-

Kabelwerk Vacha

Tan 4/10--9111.0

Kperen MeleH TPOBOIEYD

HHK ¢ OMaMETRP 2 mum ¢ puaMersp 4 mm
Huenexrpux Tlongerunen, npamersp [londernnen, RBaMersp
3 mm 10 mm

CIpenpo 3ainxXBaye npu:

150 MHz 4,77 Npfkm
200 MHz 0,95 Nplkm
250 MHz 1,10 Np/km
500 MHz 2,00 Np/km
Upanuies NpaMersp Upu:

150 MHz 23 m

2060 Mz 1.6 m

250 MHz 1,3 m

500 MHz 0,6 n

JioGpe paforyr eXCIOHSHUMANHUTS Py-
gopr. C Tax €¢ UOCTATAT HO-Manku 3a-
§yOu IpE CBbp3BaHe, OTKONKOTO Xpu
eOVMH HOPMalieH pynop. LEKCIOHEHIMAI-
gara GopMa OCHTYDFEA IUIABHO IPEMUHS~
8AHE OT KOAGKCHAJHHS Kabe)l KbM NUHMATE
a2 I'y6o. Ha dur. 5.19 ¢ poxasaso npax-
THMECKOTO W3OBIHEHNE HA JIBHES Ha
I'y6o ¢ excnomeHimamay pyoopr, Tasx
cHcTeMa cnyxm 3a cHabnssame © vene-
BE3IMCHHA TPOTPaMa HA €JHO Cea0, pas-
HONONEAC B TiaHmHcKa monuHa. Ilprem-
HATA AHTEHA CE HAMHPA HA CHHH BDBX,
HPHETHAT TEJEBU3OHEH CHTHAN Ce yCWIBg
OF younBaTen B AHTCHHATA Mayra 4o

72

0,50 Np/km
0,63 Np/km
0,76 Np/km
1,40 Np/km

im
5 m
i,2 m
56 m

HeOBXOMAMOTO HEBO W CICH TOBA CC XO-
napa no mmHEsTa A I'y60 KM OTHEHHELS
sencpuztonn aGonary. OTHEMAHETO HY
CUTHATA CTABa CHBCEM IPOCTO Ypes enme
[UNON, CBRp3ad KbM JEBREATa. MHere
32KTFO9CHHS MOFAT Od C¢ HANPABAT OF
CHHO CpaBHEHHe Ha CTOMHOCTATE Ha 38-
THXBAHCTO HA CHTHANA [0 JuHHd B3
1'y60 ¥ mo NPONaBaHuTe KOAKCHAIHY Ka-
Geng ¥ crveTpuuny kabesm ¢ macTMa-
cop puenexkrpux. Or Tabmupa 5.3 ce
BIXNAT MUHAMAIHETE 38ryON HA JIHHUATS
na 'v6o. VEB Kabelwerk Vacha npoms-
pexxpa npa tuma gupwe pa [yBo. Te
CHYXaT NpeIAMHO 32 CRHP3BANE HA NAIES



.

Koo koaxcugrsH Kabes
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Gur. 5.20. Yppvep sa npraowenne o3 sunys ma véo

CABNONOMERA  OPHMEVIH  TEACBU3KOHHEY
AATCHE ¢ APHEMHRINITE 82 adoHaTHe B
10HH ¢ HeONArOUDHATHE  YCHORUS 3
apremane, Tun 2/5-0109.0 ce U3NON3YBY
3 ODmACTY C BODMANRH  KHMAMarHuny
yCOROBYS, TPH MO-TONSIMA BUCOYAHA, Ko-
ACTO MOXKC Ha €2 0YaxBad 3WICHIBIUE W
CHJIHO 3acKpeixaBane, 6u Tpabeano ma co
agepncuere TundT 4/10-9111.0.

OCHOBUNTE TEXHUYCCKY MAPAMCIPH HA
eI J¥BMHA Ca mamenm B talmmua 5.4,

TNocoyeroro 3atuxsane ce oTHacs 3a
caMara JmHus, 6e3 /ia ce B3eMar mpen sin
CEBDBALIMTE DPYyNOPM. JaTHXBAHCTG €
TOTOIMO  UPH  TOBHEICHE  BITAXKHOCT,
CHOTBETHO P NOXPHBAHE HA SIHHHSATY
“BC CHol nedq WM ckpex. 3aBompr-npo-
ASBONMTEN TIPEIODBIBA AMAMCTLDHLT HA
[A-URIPOKATA WACT WA KohycooGpasnms
“RBP3BAM pynop fa Gsie vali-manxo 68%
OT TPAHMMHUA JIHAMETHP. B HacTosnus
VOMEHT CC CKCIUIoATHpPaT MHOroGpoinmn
aprwn Ba I'y6o ¢ meawuua no 20 km.
Te caymxat riaBHO 32 OCHTYDSBANC HA Te-
JEBH2HONHE HPOTPaMa B OTAANCYCHA ia-
AHHCKH MECTHOCTH.

Visnonsysamero Ha Jspmy ga T y00 uma
MUOTO NDENUMCTBA, XKOIATO 1O TSX ce
apesacs eweprusta ua enpH Y KB-npe-
A2BAYCNl KBM UDPEHADATCIHUTE AHTEHY,
DA3UONONKEHU HA BACOKA MadTa, Moxe ma
<® DPeABUAY, Y€ JUHWATA C HOBBLPXHOCTHE
FRIHY LG upunobue 0cofeno 3nadeHue 3a
Jemaverposus obxsar (IV u V rtenesm-
3rosen ofxsat). B MHOTO cryvan pagmo-

wobiranwre, paboromy 8 VKB- u tene-
BwiMOHEWR  ofxmar, CpUI0  MoTAT  Ja
M3HONBYBAT HEBHETC TPEIIMCTBE.

UB3MONHEO ¢ manpinep CHE Cpan-
HHTCIHHG MRAUKO pa3xojid AHTEHATH 14
€6 MOHTHpa g OnarcnpusiTHa 3a npHe-
MAHE HZ CUTHARA BRCOYMHA # OA CO Hi-
noiysa ymHug Ha I'vDo ¢ guioxuns ms-
KONKOCTOTHH METPa, 3a Ja <¢ mpcHece
CArHan A0 HPUEMHUK, PA3noONOXE B
nomusa,  HeyaoOWwa 33 panuosphikm
(dar. 5.20).

OCBEH  TOBA  ©.IONPOBOAHATE  JWiHys
JHEC €& W3MIONBYBA ¥ ¥aTo 3axpadsaia
JIMHHS ¢ MaIKM 3ary6u 3a VKB~ o 7e1e-
BIIMOBHHTIE mpesasaresm sas I, 11 n
IV obxsat. OcoSeno untenccno e u2iios-
3YBAaHEIO va yuHEATA Ha [y6o xaro us-
KyCTBEHA amreHa. AKO ¢mug eHHOupO-
BOAURA Joaaud, Abnra ualt-manko 20 wei-
KUY T2 BRJIHATA, CO LpHGIWKY nocTe-
HEHHO O IMENERTPHK ¢ ToNemu 3ary6x,
TOBPPXHOCTHATS, BhIIHA CE MOTIIBIUA MOT-
TY HATBIIHO. TAKHBA NUCHEKTPHLM © rojie-
ru 3ary6u ca Hanpumep Seront T, | 1apun-
12, YAKBIBT, TIHHATY, XYMYCHT, I5CLEBT.

Tpabra na ce ordencxu, ye RHENSKTPHY~
Hata o5BUBKA MA IMHNUUTS Ha T'y6o nait-
HeLTO CC CHCTOH OT TIACTMACH HE HOAl-
emusenosa ocuopa. Ilpym ToBa muMame-
THPBT HA MCTAIHHS IPOBOAHNK CC OTHACH
K5M BBHIUHI JHAMETHD HA NUCTICKTpHY-
nara obsmexa, xkaxrto 1:2,5. Teit xaro
HoauemuAensnt CTapee P TPOXbLIDKH-
TEHHO H3JATAHC HA CHBHYEBO NBbYEHHE,
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PO3KE MAYCDHAK 4eCTO CC HRIMEHTHPA Cae
CaXEM B € TOBa c¢ Cr3'iasa edexTHRng
3AMUTA cpey crapecue, € TakuBa MepKy
ofave ce BACIIABAT JHENCKTPHYHATE CBO-
©TBa HA noxmeTHicHa # 3arybpTe Mo nm-
HEATA €8 yhenHuasart, 3aToBa B NOCHEAR0
BpeMe NpPEMEC OT Caxny ce rapudaes
<aMo B pall-RRuInHES Cnof Ma UosuHeTH-
HeHosaTs OfBUBKa ¥ TaKa €2 JIONYHaEd
yoanasg Ba {v60, KOSTO © MHOTO YCTOH-
9EBA HA CTapeene, a 3aTHXBAHETO HEe 2
YBRIRTASR kMG, Tipa nnLpsous-
GATITATE ORBUHE OIATH DRIHO~
mourennrTe MOVar Ha W3NON3YBaT Hpo-
CTH, HICIUPANY ¢ SUIACTMACE MCIHHE Hpo-
pojauny, T L CITOY NEAS AR
aa U'yGo obave wnia T8 FONSIMO YO
B8 pascelzane ¥ U0-TONIMO 3aTHARZHE.

GHETBE
CTOTIDITE KR

Hali-rofamara Fu3MeKH2 MOIMEoCT ce
npeSasa CaMo TOT2BZ, KOraro HmMUsian-
CET Ha TeHeparopa &; (Hanp. KpaiBsoro

CTRIA0 Ha NPEAABATSNA) @ ChIjacy-
BaM © MMISNAHCa Ha xKomoymaropa K
nraam;dra SIHHYR,

(saup, apreqara), 2axo
KOSATO CHYRE 22 1ipe
CRUIO TPsSea na YAORIICTBOPAL
sReTo 3a ciriacyeane. Helaoro o
L tese £ Tpabsa ga Onie pasHo
ni &y o Ky

Z==Ry=K,

B 7o3z cuyyall  upk  CbLl
3avyOuTe nipd npeHACHHE HA oxcpnma ce
CRCTOST CaMG OT 3aryd:m B Mo

nra (s
APOBOJHNKA} ¥ 0T auedexTpuypy 3aryGn.

5.2.1. Pasnpesencune 5z
06 KBFKLS
MHRY

AP eIHCHEETO
% BR JRYRDOBOENS

AX0 elHa JIBYHSCBORNA JUMHN ¢ HETO-
BAPCHA HA Kpag ¢ TOBAPHO CHIPOTHE-
aenue R,, KOETG ¢ DABHO HA MMIEHANCR
fa R 7, MOIGHGCTT], NPEAaBana
T nEEEaTa, ce KoEcyMiapa 8es ocravsk
B TORADHOTO CenpormEicHue. Iipw toBa
ganpexenreTo(C TORA B TOKHT)BRE BCHYKE
TOYKH Ha JMHAATE BMA NOCTOsREA CTOK-
nocr, -Tosw cayualh wa cbmacysam e
moxazax Ha dur, 5.21.

Koraro CObupOTHBACHEETO B Kpag Ha
PEHENTA CE OTCTpaui, OYBOpeHHAY Xpal
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Fil [ e, 5,23
LT Pasmpenenenue
At et HY HANPew CHHC
Ay 1O YIPE CHYHAcy-
Z L /?mwz wiia ABYAPORONR
FERE R
. Ry~ 2)

Ha AUuaATd DPEHCIanasisa 3 TONHR CIHC
Gesxpaitno ronsMo ChupoTapieans (R =

==0o), BeAHATA, PRIIPOCTPAHARAIA C& OF
(PCARRATEIS KbM Kpas Ha JHHESTA, HC

HAMEDPE TaM KONCYMaTOp M 32T0B8 (e
OTPAMBA OTHORO KEM U3XOAHNS CH MYHKY
{dur. 5.22). Tara 1o gaun T FBIHHMEBAT

enHa najalia i eaNa GIPaleHa URIBA.
Tfopany Kpalinoro B HA  DA3IHo-
CTpAHCHES ATA ¥ OTPA3CHATA BhIR:
ce pacnarear. (1o TO3K HAUMR Ce HOnYy
HARAT MAKCHMYMR ¥ MUHEMYMI Ha HA-

10 LI~
HATA 112 NHHESTE, KaTo B OTBROPOHEY Epalk

FIPEUKCHUCTO,  DATIDUNCICHY

H HAWHUATE BHUATH ¥WM2 MauCHMyM
uwaupekerse (Gur. 5.22). 3a paznpene
JCHUGTO ye, "cm\a ca B uma CHUGATE Pas-
cuacienus. 3 oTBOpSHMS Kpall Ba INUERATE
e MOMKE ;:xa PGTEYE HUKAKBR TOK,
FOBA, TAM AMA Mnmxrwyu aa Toka {Ch
pyaa pa roxa). CHCHOBATENHO UPH Mi
CAMYM HA  HANPOKCHMETO ChINECYHY
MUBMMYM Ba TOK2 ¥ ofiparnc. T x
B CHYYAS e Kacae 3a BB/IHOBO NBILKCHHE,
Ka3Ba Ce, Y& TOKBT ¥ HalPOXCBUCTD (&
wanaecreny ua 90°. Ha peexw Af4 pascros-
HRE MAKCHMYMUTE ¥3 HBanper vmwo 1
TOXE €& PasMeHsY B CBEOTBCTCTENE €
CHEYCOMASIHOTO  paznpegenenne. 1azs
BoaHo0GpatHOCT Ha PASHpEICHCHEETO He
A ¥ HATIPSWCHVETO. 110 JHIA9Ta ¢e Ha-
G CHOsi 6b A,

B ejma joins CTOdUIy BhIHA BEINAKBET

38~

BHHATH KOTETDH CHUICCIBYBAT OXPAICHN
goeligr. IIpw TOBA HAUPOXKEHHETO BHE
BCAKA DANANCHA TOUKR HZ NHHANTA €

Pur. 522,

Ea e
KEBRETO NPH ANYIPG-
ROHAKR JAHESH, OTBO:
penz Ha xcpaﬁ (sx{ra
3es xoft, K g

Pasnpe-




Dur. 523
Pasupegencune xo
HANPLKSHUETO  TIPH
ABYUPOBOAHA SHEHA,
najeHa Ha kpas wa
KBC0 (KBCO CHENUNe.
aHe, Ry ==0)

DARKO HE BEKTOPHATA Cyma HA wHanpe-
HCHEATE HA TaMarmiara W orpasewara
wenua. Bexroproro npencrapsue ce Oa-
3HDA HA KPHBATA HA PasnpOCTPAHEHUE Ha
CHSKTPOMArHATHHTE DEIIKE B 3aBHCUMOCT
or Bpemero (Bx. dwr. 1.1}, Pasnpenerne-
HHETO 113 TOKA M HANPOKEUHETO Ha CTOg-
WHYE BN C¢ OUPEASHY OT MOMECHTHUTE
$330BR  CHOTHOWICYMA Ha NANANATA W
OEPA3RIATA BLIA, XOWTO JABECAT OF
BPEMEYO HA  parnpocTpaneHue.  Vimne-
JAHCHT BhD BCAKZ TOUKA HA 33Xpausaip@ra
SVIAE ¢ paBed Ha OTHOILUCHMETO HA WHa-
APSHCHAETD W TOoxXa. Ilyncanuure wa na-
TPERSINETO O JIBDKAHATE HA oHHA -
HIS1 Ce Jd3PAIBAT YPeR Koeduguenma 1ur
cioawn seany s, TOH ppeicTaBisana
OTHOMCIMETO HA Bal-rofisMoTo Hampe-
HCUKS [0 APYATa £5M HA#-MANKoTo Ha-
APSHEIVIES TI0 IHHUSITA:

Ynmax s P

U

e
min

KRACIC § BHHATH € 70-IonsM oT 1.

B cuykas ma chriacypaHe B AuHEATA
CHINCCTBYBA CAMO TIALAIA BBIHA, Thil
KATO H¥Ma CTPAssIBade OT TORAPHOTO Ch-
npordsacude R, 3atosa waMa # ouyncn-
QUK W KOCHRUUMCHTHT a CTOAMM ERINT &
€ pAsen ya 1, Permmpougara cToRHOCT

y i u
A
T
g
£
o AR
-7

[

Ha XoedHUHENTA HA CTOSIUM BHIHH C2
Hapuya KoedUHEHT Ha Saragil BbIal m:
U...
e TR
max

{5.16)

2 YO-Mansk o1 1.
¥ CReNHATE  BOAHMEA

KBACTO 111 BUNEIH ©
Criecrsysa
3ABHCUMOCT:

py eaBa JUHUS, JafieHa BA Kpas Ha
KbC0, MAKCHMYMHTC ¥ MUHBEMYMWTE Ha
HAMPEKEHNIE €& WIMECTBAT Ha A4 CrpsaMo
MACTOTO MM HPH JAxHUs, OTBOPEHA Ha
xpas, ToBa € Taxa, 38WLOTO UPU KLCO
crepunenye (R, =0} ue Moxe 1a uma najy
fa vanpexene (hur. 5.23).

Tipasen X0 ¥ K1LCO Chenudenue ca
gpara xpaling cnyuas Ha HaroBappaye B
“pad Ha pasusita. Te ¢¢ UO3HABAT 10
TOBA, ¥C HA BCEKYW AJ2 OT NLDKHHATA HA
SIMHYIATA HMA M3D MUHEMYM U4 Ha-
npeKesue.

[10-38TaTHK e Gbie WICALHBAY XOHBT
Ha HATIDOKCHEETD, 8 cnydait €e  rosap-
HOTO chupoTHBicuue K, #e & uuro 0
{KBCO Chemuuenne), HuTo Oe3xpaino ro-
svio (mpasent xom). Ha dur. 5.24a e uo-
KazaHa KPUBATA HA HAHPSKSHEETO 38
ciyuaii, 5 KOUTO TOBAPHOTO CHUPOTUBIEC-
HYe R, € HO-TONAMO OTF BBHIHOBOTO Ch-
upoTusicHne #a nunuata Z. Cera He ce
IOJIYHABA  OBANO  OTpa3gsane, 3alioTo
elHa To-roNisMa M 90-MadKa Hact o7
SHEPIHSTA €S H3PAIKONBA B TOBAPHOTO
cenpoTusieHde. KnM BXOMR ce oTpasiBar
CAMO L, MBAMIRUTE" HACTH CHEPT S, KOUTO

R, Ho MoOme HA NOTHIHE HOPANH ChUle-
CTBYBAOTO paschinacysane (R >7), n
T€ TIPSAUIRHKBAT [OSLATA HA  CTOMINH
bar. 3.24
PasppeueneHHe HA  Hanpexe-
HHCTC OPH  PAasChrjacynaHs

nﬂynoonmﬂia manna: a—-R >
2 b By
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peiapE. OTHOIMEHTETO Ha MAaKCHMyML Ha
ganpexenne KsM MEOHEMYMa H4 HANpe-
HCHACTO — EOCQHALUCHTHYT Ha CTOHInHA
BRAEN — 00aue ¢ MHOTO DO-MANKo, Of-
RCHROTO B Chyuall HA X5CO CROHEHCHUS
WUIH YIPA3¢H XOXN, ¥ HAUPCKCHACTO HaM
WYAeBY. CTOBHOCTH.

Cryvant B, <2 e npeicranen Ha dur.
5.24 b. E;‘Maa ce, 4¢ B Xpad Ha IEOHATE
aME MERIMYM HQ HANPOKCHHETO, HOXa10
eprmEcno Gur. 5.240 tam aMa mzzmy ;yM
B3 HETHES e (R,>>Z). Koed %
HA OTPAKCHLE TOKA3BA KaKBEG 9acT oOF
EHCDTATA O orpasnsa T Kpag Ha am-
va. Tol ce nonyyarza or

(BT

BITH

KBACTO £ 6 WHIHOBOTO CHUDOTHBIEBYG Ha
nwHEHTA, & R, - TOBapHOTO CHOPOTHE-
TICHAS B l\pdﬂ ya smmasTa, AKO CEIPOTHE-
FEHUETO B Kpasd BA JMHANTA € Y4CTO aRTHS-
w0 (7 WMz pPeaKTHBHH CBCTABEHW), TO-
tuBa # CBING HE € KOMUJNEKCHO YHCIO.
¥ & IONOXNATENHo WHCHOo, Koraro R > Z,
§ OTPENATENHG — KOTaTo R, < 4.

{lpustep

Prra 3axpanpaiia JIHAMS € BBLIHOBO
cenpoTeeaenne 240 Q e naropapesa ¢
OpenaBaTenna aNTeHA C aKTUBHO BXOXHO
ceoporusnerne 480 £2. Koedmupeninr
wa orpaxenme ce npecmsra yio (5.17)

430,
po 240 C 2-1 L
A
240

o ey 0,330

CregoparelHo aMIUIATYIATA HA OTPa-
senata BHIHA BH3nm3a ua 13 wm 0,33
OT aMONUTYAaTa Ha (AKANIaTa BhjHA 7
HMa ChIUEA [OMAPHTET (3HAXET npen
re -+, R>Z).

AKO CHUPOTHBIEHHSTO B XKpasd Ha Chb-
mara a@epg Oeme camvo 60 2

76

ROSBHIMCHTDT HZ OTPANEHUE menie s
Golie

50 ,
b 240 0251 075 ¢
60 825417 125

340

Haxpay we 65ag pa3riciad CHygasy.
10 R,=Z=240 Q. Tora:

KoehumierT na OTPaKeHES i) G3HAYADE
u¢ HAMA OTPAa3CHa BERIHA M NYyRCAUAN 0
HANPeNCHACTG 1IC JIMRUSTA.

Mempy SeaMMencHoHRATe RoehEmas-
TE 5, 'n B F CRUIECTBYBAT ¥ CHONHETES
3ABUCHMOCTH, OT KOHTO €2 BUNKA B3NN
HaTa BM BpB3Kal

T4r x
73
(5.2%)

Koraro R, € n1o-Manke or 7, ce oy
4383

(5.22>

¥
(5.23;
& et 24
57 {5.24;

u
(5.25)




Korate NHHUSTa ¢ HATOBAPEHA HA Kpas
¢ 9HCTO DEAXTHBHO CHIPOTHBICHHWE, Kak-
BOTC © HPEHCTABISBA  KATRUMTETHT MR
WHEYATHBHOCTTA, DA3IPENCHSHACTO HA Ha-
TPeKSHNSTS € CHITOTO, KAKTO MIPI JIMHHL,
GTRODERA B3 Kpas, AOM UpY Jupas, na-
AGHE HA KBCO, 3ATIOTO PCAKTHBHOTO Ch-
HPOTERNCINE MO KOBCYMMDA GHEDTHS, To
.. Kpusata Ha HAUPEKEHHETO
MECTBA 10 MBIUKHRAT HA JH-~
. e GATIDEKCHESTO B Xpas Ha
LOTBETCTBYRA HA UAJA Ha Ha-
‘e BLpXY KomAgHIaTopa MM 6o«

Temepatops? ¥4 TOEADDT MMAT KAKIO
CHOPOTHE-
AEHES, 1 > CRIPOTUBICHNS Ce
sapauaReT o6 cumpona X, Te morar ga

i 3pak  (EHEYKTHBHO
e, Xp) mny o1~
¥O PCRKTHBHO

HHS, X(‘)-

PearRTERHATS CRIDOTURIICHUS IIpeYaT Ha
SHTHACYRAEETO, 3ALICTO HPeAU3BEKBAT
STDAKENEA B © TOBa HAMAIARAT Koegu-
!I}S:‘Z'_{i’i‘& H#a NOAGSHO NcHCTBHE UDH Opeia-
BOKCTO HG egeprasra, PeaxTuBHUTE Che
crape¥ Ba BMIIenasca Ha kpainoro Cre-
gane MOrar Na <& OTCTPaHAT 4Ype3 ChOT-
geTHata Hacrpolixa. BroxmoTo  CBUIPO-
THBREAMC HA 3HTCHATA HMA PCakTHBHY
KOMIICHCHTY, KOraTo T# HE € HacTpOeHa
e paomanc ¢ wu3byxramara HECTOTA.
R rarss oryvall mi aareHara Tpadea i@

T
I
\\
~~~~~~~~ ] \\ L
jR]
et LN
£ N
L oo N
\\
"y
7 2z b e
ADEHUALEHT) HE SO
Z2TI7a

Dar, §.25. Koedunuent na  poneswo  meficrnue
OPE OpSHACcHAe HA CHCPTHATA B 3aBHCEMOCT OT
PABCHINACYBABETO MOKAY FOHCPATOPA B KOHCY-
MATOPR

& HACTPOX B PCICHAHC 9Pe3 NPCHIHA Ha
HBIDKAHATE N, BN CBINECTRYRAIIOTO Ha-
IpHMED KANaUXTHRHO DEAKTHBHO CHOPO-
TEBICHAE 2 C& KOMIICHCHUDA C HHIYKTHB-
pocr u ofpareo, [TenHo copriacysase e
BE3IMOXCKHO ©HB3 TOTARa, KOTATO DEeantun
HUTE CBCTABHZA €34 OTCTPAHEHN WY KOM-
MEHCHPAHY.

5.2.2. Bowbmemreenmm 3ary6H 83 Molgmss:
OF STOMMNE BB W HOUPLAMopese
BRNBYBANE

ZaryOnTe Ha MOATHOCT B IHA 3aXpan-
BAllA JHAHES HAPACTBAT © YBSNUMABARES HE
nYyRCAURATE ¥4 Havpewesnero., Tesu sa
rylr ce cyMHpPaT ¢ PasTHCHBiNTe B paiy
men 5.3.4. sary€a or 3aTvisaHe Ha CEr

HANE PHB BRCOKCHECTOTHHTE Kabenu. Jo-
b TANTE 2aTy0A, NPeNMIBAKAHE O}

REOPABHUIHO CHINACYAe, MOTaT g Opnaz
wsBeHerm oT GopMynaTa 38 KCeQuIHenTa
ma crosumg pemew (5.15). Homsauunren-
HATE 3ATYON C6 OUPEHSIAT OT M3paza

(1-}-5)
dB==101g a5 (53.26)

Bce imak npE Manxo HeCHIJIaCysaHe
Ter DOHERAWTENHA 3ary0m ca Taxa e
SHAMKTENHH, 4¢ ¢¢ upenclpersar B nowe
¥ETO NIPAKTAYECKR ciiyan. ToBa IOKa3Bs
u pmarpamara (¢ur. 5.25), or Koato 33
KoehuuueatT Ha CTONIIE ®piaHd 5 oT 1,5
¢ OTYNTa KOSHHUUHMCHT HA HOJIE3HO HeH-
CTBHE DNPH TIPCHACHHSTO HA CHEPIEs
n==0,95.

Obuare 3arydr B-dB, XORTO BHIEAK-
BAT B ©IHA 3aXPAnBAIA JIMHUS NpH HE
EPABHIIHO CHYACYBANE, MOTAT HA ¢¢ OT-
geraT OF ¢ur. 5.26. 3a nenra orHAYano
ce onpenensT sary0ure Ha CaMara NUHES
8 dB. Tosa ca wemsbexmure 3arybu or
3QTHXBAHETO HA CHUTHANS, KOHTO Chie-
CTRBYBAT ¥ JIPH HAIYEIIBO CHIVIACYBAHA jiA-
HuA. 1T0Ba YECTOTHO 3ABUCUMO 3ATHAXBAHE
¢e [iaBa B KaTAJIO3UTES Ha 3aBONa— OPOU3-
somren Ha xabesa. Bupxy xopuzouTan-
Hara oc ua ¢ur. 5.26 ce ThPCH TOYKaTa,
KOSITO ChOTBETCTBYBA Ha CTORHOCTITA Ha
3atuxBadero B dB, cmen ToBa OT TAlm
TOYKA €€ M3AHUTA NEPHEHARKYJIAD O Mpe-
CHYAHETO ¢ KPUBATA, O3HAYCHA CBC ChIle-
CTBYBAIINS B JIMHEATA KOCMIICHT HE
crosunE BEHAK §. OT npeceyHara TouKa
CC IpeKapsa XOPUICHTAIHA JIAHEAS ¢
OPAMHATHATA OC, OTKBACTO C& OTUHUTAF
(8 dB) pomsmxmrermamte 3arybu, npemus-
BUKAHH -OT . MEHDABRJIHO CBHITIGCYBRAKE.

7
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AU F22;
Ha crmopw Beani , B8

GiTBAH LTS,

4

eyl npu movHe CaBAOcyBane, Esniaay o8 sa
semuxbareme & xadeat , dF

Dpr, 5.26, JHowpammrenns 1arvhn v MARATA, SIPEIHIBURANGE O

Ifpusep

Ena npenasaenda anredsa ce saxpansa
¢ xoaxcrancH kaben, nemer 20 m. lpw
CIHA ONPEIENEna YeCTOTa 3aTHXBAHETO HA
curgana B xadena no karanor e 10 Mp/km.
Hamne e Henpasunuo crriacysile o
KOCUUMEHT HA CTONIIN PLIHE S$==3.
Konxo ronemu ca obmmre sarybu B dR?

Tlpr momxuna wa xabena 20 m 3atux-
BAHETO B BOO €

20
.10‘ . ’IOO”GMG,Z Np

(1 Np=38,686 ()
0,2 Np=8,686.0,2==1,75 (B.

<Jarybure ma camms xaGen, KouTo ce

0OJIyYaBaT Py TOMHO CHIJIACYBANE, B3«

msar. va 1,75 dB. :

-0 KpusuTe Ha Hr. 5.26 Moxe #a ce

OTHere, Y€ APU 3aTHXEAHE Ha CUTHANA B

78

HETIPABIHO CHIIacyRaN

xabesa 1,75 dB  (xopmsosmammars oc)
u I(LYSQ)MILHC}YE Ha CTOANIM BBIHE §=3
TpsOBa Ha Ce WMA NPl B W HONEITEZ-
renna 3ary®a, npenusBHXABa OT ©T0N-

UrMTe  BRIHM, CBC crofimocr 3,75 (B
(BEPTUKANHA OC),
Obmmre 2arybu  BbLINUAT  CHENOBL-

Teano  ma LL73dB40,75d8:=2,5  db.
To-wararss or dur. 5.25 ce g,
npit oboiy sarySu 2,5 dB o awreuara o
w3BYBa easa 559 or MommoctTa, 2o
Aanesa B HauaioTo na xaberra.
HABYnpoBofHuTE AUHMH, HO XOKTO o
NPEAABAT BHCOKY YeCTOTH, €3 CKIOHHS
Aa peiicysyBar karo anreus. Eueprmsra,
HIABREHA OT TAX R OKONHOTO mpocTpan-
CYBO, He gonpHHACH, 0610 B3ETO, ¢ HAO
38 YBenUHMABAHC Ha HONCTO B AXISHHATA
30HA; HAUPOTHAB, KOYaTo NONETC ¥4 eiuHa
H3TBYBALIA 32XPAHBAING JUHuS €& npe-
CHYA C TOBA Ha AHTEHATA, €8 mOJy4asar
HERCHATSIHE W3MCHCHHA B HACOYEHOYO
ACHCTBAC Ha AHTEHATA M HOMBLANHTENAN
3aryGi. Kakro sewe Gewie cmoseraro,



HANLIBAUTATE 3AXPAHBANIM JIMEEK BOTAT
2 OpCIM3BHKAT OCBEH TOBAa ¥ CMylle-
YA M2 PAIDIO- ¥ TeNCBUIHOHHOTO TpHe-
MAFD,

Or enya  C©Ipadd, HOXENAHOTH  wi-
IHMBANHE 1A 3AXPAHBAINATE JWHUEY 3aBUCH
07 CTODEHTA Ha  HECHIMACYBIHOCT — TO
CG YEENSMASA C HAPACTRANS Ha Koodi-
mEeHTe wa crosmm meamu. OT  apyra
CTpara, HOPY HAanblHO CHINacysada 3a-
RpAnBauia JuEEs WTRYBa ¥act oT Ho-
NARAHATA CHCPIHA.

Busig, pRyIpoBOn ARHASL € CHMET-

2 CHPEMO 3 ABETE OTH NHM
HMAT CHHAKBO  CeYEHHE W
FHEKBG  PRSNCRONCHYe  HAJl  3entHaTa
TORBPRIOCT.  JATORR  YUXODBETE, HpOTH-
4an » ABATA HPOBCAHMKE, C EHHAKBO
TOIEME, HO ¢ DPOTHBORCIIONHA nOsp-
HOCT. MarnurRETe ToNeTa, NOPONEHH O
TEIW TOEONE, CHITO €3 IPOTHBONONONHI.
Te 6uXs 0o XOMICHCHPAI® HABIUD, ako
ABATA DPOBONHUKZ CHROAABAT £7TdH ¢
HDYY B OPOCTPAHCTREOTO —- eI, KOSTO
£8, ITAKTHKE HUKOora He crana. 'l rarto
HUTE MPOBOEHIULY BUHATH €A pasiiono-
HERR B FPOCTPRIICTIOTO Ha HIBECTHO pas-
CTOSHRC SABH OT IPYr, KOMUCHCAUMATA
e VATHATHATS WM NONETa HE € IhjiHa.
3aryGuoTo MBILUBANE HA ARYAPOROARATA
M HAPacTBa  UPONOPUMOHAMIO  Ua
KOAIPATA HA PRICTOSHUCTO MOXLY Ipo-

I

A,

BomannTe M Ha paborHara  wecrora.
Tosa 03m3yaBa, we PAICTOAHMETO MEKHY
apoBOAHHIMTE TPROBA 1A HAMANNBA NPW
HAPacTBAHE HA W3MOK3YBAHATE  Yec-
TOTA.

B paspen 5.1.5. seve Gaxa ganenw upaK-
THYECKY YKA3OHUS 32 CaMOpPBYNA HAnpasa
# TenecbobpasioTo npokapeane Ha JBY-
NPOBOJHM JIMHAM [IPM OTYUTANE HA 34Ty~
Bure OT M3RBYRAHC.

Koaxcnamanre xabenw ca mwsrogsn no
OTHOIUCHWE Ha 3aryOWTe OF wWamhusaHe,
3AUOTO NPH  TEXHATA KOHCTPYKumus {C
AKCHATHA CHMETDHS) SN0 H3IRYREHe Ha
CHODIHMATA HaBsH € MANKC BEPOSTHO.

SHCTBETENO B TO3H  Chyual Chulo
MOTAT Ad C TOSBST TAKA WAPCUEHUTE
Hosspxnocmuy gvant. ToBa ca KoMueH-
CALNOHIE TOKORE, XOUTO NPOTHIAT 1o
BHHIUHES [POBOHHUK HA xabesna, npn
xoero ofsuskata wma xabena wavysa
eneprug. TOBBPXUOCTHE BRIHE BL3HEK-
BAT P HECHMETDHS, HAUMIPEMED KOTaTo
EAHD CUMETPHYHA AHTEHA € Cphp3aHa
HAUDABO XbM €HRH HeCuMerpuuen xaben
VITH KOTATO UENUST KOMIIEKC -~ AHTEHA
M 3axpausani xoaxcuanen xaleg-—e »
pesowac ¢ Bp3fywmamara uectora (pe-
30HAHC Ha BHCIUA XapPMOHHYHA)} ¥ 33~
TOBA KATO AJI0 H3NB4Ba. TYK OH MOIIG
A8 C2 NOMOTHC € W3MCHSINE HA HbIUKH-
Hara "Ha xabena.
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P= napareacs R = Hocredobamenss
JEIORAHE EI0RANE

P, 5.27. Wmrepanc

HR HBynpoBopHa

Jpnag, RANCHE HA XKPad H3 FBL0, & 32BECHAMOET

0T APAXMHITA MA AMAUATA |, BMIPAICHR B A



5.2.3. JsyupomoyEara GBS KATO
BACTPOHBANY esieMeny

Beue Oemie yCTAaHOBEHO, ¥e KOIaro
SAHa NWHYS HC ¢ HATOBAPEHA CBHe CRIpo-
THBJCHHES, DABHO HA HCHHOTO BHAHOBO
ceuporhasiicHus £, mo Hex ce obpasysar
CTOMIIA BEIHA. T6 NPeiCTaBisBarT Mak~
CHMYMH Ha, TOK H HAIPEKEHne, H3MECTeH]
0o ¢asza equH CupsMoO ApYr. 3arosa 3z
BCSIKA TOYKa OT NHBUATA MOXE J(a CC u3-
SECHA UMISHAHC (YaCTHO OF HANPeMs-
Hpe W TOK). Da3onara pasiuKa MOXay
TOKA M HATDEKCHUCTO HPEAMIBHKRE 05~
BaTa ¥ HR PEAKTHREEC CRIPOTHBACHHUE.
B 3aBECHMOCT OT HOCOKaTa Ha (a3osoTo
U3IMCCTBAHE TO MOXKe Ha mMa HHAYKIH-
Ben (Xp) nnw xanauvtimed (Xe) Xapakrep.

Ha dwr. 5.27 ca riokasams KpUBHTE Ha
HEMISHAHCA Ra ABYTIDOBOAHE JAHUSM, Ja~
[EHA Haxpas Ha €BCO, B SABHCHMOCT OT
IALIDURMHATA HA JMHUSTA B A. [Ipd ToBA
(xaxro OORKHOBEHO) HHAYKTHBRETE KOM-~
TOHOHTHE €A WAHCCCHW KAl Hyjenara Jiui-
aust (), 8 KauaAmMTHBHETS (—) — VIOX
Hes. Vaxoxpaliky OT CBBP33aHHS  HAKHECO
Kpaif HA JRHHATA, WMICHAHCET HADaCTBa
B 06/aCTTA HA MHAYKTKBHUTS CHUPOTHB-
JICHUA M HA pPa3cTosHme Af4 oF ¥pas ma
JMHMATA JOCTUra elpa TOoYTH Gesxpalia
croiHocr. Teit xare ofave B Csalliara
TOYKE CHUELTBYBA M. TOYHO TOJNKOBZ
FOHAMO KATANHTHBHGC CHIPOTHRIICHAS, M-
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HEBAHCHT HAMA HUTO HHIYKTUBCH, HUTO
XANALUATHBEH XapaKkTep, 4 NPeiciasisiag
S/IHO MHOTO TrONsSMO akTHBHO CBUPOTHR-
jgemde. Moxe ChIIO TAKE KA CC KAXE, 9¢
Ha pascrosume A4 OT KBCOTO ChepuHe-
Hie e4HO UHAYKTHBHO DEAKTHEHO Chrpo-
tHBIEHEE X{ © CBHP3AHO UAPANCITHO KhM
KAnauMTHBHO PCAKTHBHO CHOPOTHRIE-
pue Xo, Karo [BETC CHIPOTHBICHHS <X
pasuy no abcomoiga crodnoccr. Bamso
TAKOB2 CHHPIBAHC B CHUIHOCT HNOHCIAL-
JSTBA M3RCCTHHAT Hapaneney peiGHancsu
KPbor ¥ CiaHa HEYONDOBOAHE nHHHA ©
ABIRING A4, cBBp3aya Ma KB00 HA Kpas,
UMA BCHYKM  CBOHCTBA HA  napaneisu
TPENTAL, KDPBT.

Kandugrusuoro PeakTHBED hADOTHE-
sienue B ofumcrra Mexny A4 u A2 mo-
CTHrA HYAEBA CTOMHOCT fipu A2 & ¢THOBO
CcrTaBa YHCTO AKTHBHO, HC TCODCTHYSCKH
Herosara crofinocr ¢ 0. Ha ema nay-
OPOBCAHA, JTHiHA ¢ JeIkaEa AfZ, ¢abp-
3aMa HA KBCO Ha wkpag, mMorar g Gapat
UPMNECATR BCKHKH CBOHCTRa Ba nourRnc-
BATENCH [IC30UAHCCH KDBI.

BEB BpH3Ka © TC3H ONPSHSNEHET MOMKe
na ce noSaBy, Y€ HPOXOMHOTO CHITDOTHE-
JICHHE R JICHTATA HA NPOIYCKAHE HA iy

MOCHEAOBATOICH  DE3OHAHCEH KpRL ez
3a2y6r CHINO TAKA © Hyna, HORATD 1IBa

HA [DAPANISITHY  DS3OHAHCEH KDBI ez
sqeybn e OeaxpaiiHo ToIAMO,

Kpabrre na UMIEHAHCA €@ DOBTALRY

360° 7 1800 g pe

Kpanim #a Auiugag
& ombepen

WA A2 Afk /
e AWARUBE L

@

Pz napaneaest
peseHaHE

Par, 5.28, Muuenarc
#R yMugHra [, HIpajcna
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B Csupast ped. Exma psynponrogua nuHdsm,
CBbD3aHa HAKpas HAKECO, MOXe ga 6pie
PABIIICKAAHA B 3ABUCHHMOCT 0T  AbAKH-
HATA ¥ JIC OTHOUCHHS 8@ A KaTo WHAyK-
THBHOLCT, K&TO KAAluIteT, KATo 10Cieio-
BATCNCH PC3OHARCEH KPBHI WAN KaTO Tia-
PAICIEN DCIOHAKRCEH KDY,

Enna 2By npOBOAGa SHHIS, OTBOPCHA HE
Kpast, ¥MA aRQNOTUYHH CBokceTsa, Tipu west
KPHBMTC HA HMICAALCA CAMD Ca U3MCCTCHI
Ha 90° coprmo Tas U2 ABYOPOBOLHA Jiki-
HEd, AafieHa Hakpasn u€akeco (dur. 5.28).
B oTBOpenMs Xpail Ha FHHUNTA CC HAMUDE
eAHO pouTy Oe3kpaliko YOmgMe Kanauy-
THEHO PCAKTHBHO CHIPOTUBICHME, KOCSTO
AocTdara  Hyhnesara Crodnocr upu Afd.
TaMm JMHWATA UPENCTABNSIBA ©NUH o
CHGHOBATE/IEH DPE3OUAHCEH XPBI (HMIIe-
AAUCHT € YUCTO axTHBeH). Mexuy A/4
4 AJ2 PEAKTHBHOTO CHIPOTHBICHHE e
AHIYKTHBHO, NPK Af2 OTHORO Ce Tojyyara
DapancseH pe3oHanc ¥ T. H

Orpaseiure OT NUEHMATA, XOUTO CE
A3T0JI3YBAT KATO 4aCTX OT CXeMa (MHIAYK-
THBHOCT, KalIALMTET HOH XpHT), 0BMIHO-
BCHO MMAaT [BIDKMHA, HO-MAJKa wWin
pasHa Ha Af4; vaxa MOTar Ua c¢ NOCTHI-
HAT BCHYKH JKEJIAHA DPE3yNntard. AXO Ha-
apaMEp € HEeOOXOMMM3 MHNYKTHBHOCT,
BIUMA CC e/1Ha ABYAPOBOANA JTHHMSA, CHBP-

§ Haprunmx no avrenn

ﬂL.sx;xmxa,E HO-MaNKa

or A2, wIMOIRyRINA EaTO Wi

3apa  HaKpas HAKbCO, © AbILKuHa Af4.
AKO CHINATA NUHHS ¢ OTBODEHA HAKPAY,
nofy4asa ce xanaumrer. Ha xpas, ¢
£IHa OBYDPOBOAHA JUHUY, - COLD3AHA A
KPast HAKLCO, KOSATO WMA CNeKTPHYCCKE
ABIKMHA TOYHO Af4, co wmonyyama uapa-
JCJICH PE3OHAHCEH XDBC. [IpW OTBOpeds
HAKpas JHHHES TO3M Kper ce npeobpa-
3yBa B IHOCHCHOBATENCH TPENTHiy KBl

Ha ¢ur. 529 ome semamx p po-nHa-
rigaHa PopnMa ca NoKaRand CeolicTearTa Ha
OTBOPEHATA ¥ 32TBOPCHATA HBYIPOBOMHA
JMHBA KaTo Hacrpoiieam emeMent. O6-
RACTTa Ha NPUWIOKCHHC HA TAKEBA JHELUR
€ MHOTO nmpoka. Kaxrto nuie §hls HOKa-
38HO IIC-KBCHO, € H3NOA3YBAHETO UM
MOT&T Ha §LAaT KOMITCHCHPARA DEAKTHBAR
CHIPOTHRICHUS ¥ A3 €& Tpauchovaupar
HMICHAHCH,

Koraro orpsssk ot nmmusra ce us-
TION3YBA KaTo PEakTHBHO CLIUPOTHBIC-
HHE, CTOHBOCTTA Ha TOBA CHIPOTHUBIICHNS
3aBUCH OT CNEKTPUYCCKATA NBJIKHEA HA
JHAEATE [ B OT HEHHOTO DhIHOBO CHOpPO-
TeBnenne Z. {IpH npeinonoxesye, wHe
JIHAMATE HAMA 3aryOuM wim uhK Te Ca3
CBBCEM MAJIKH, HHAYKTUBHOTO CHUPOTHB-
JIeHWE 3a OIPA3BK C ABJoxmHa A4, CBBp-
3aH HAXBHCO HAKpass, © HIYHCHABA 1O
(hopmyiara
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Oimsipueen e X%

Xy = g, (3.27)
wppero Ky € il

Jpnsesrara [ ppy Topa ¢ HM3paA3ABA B
wraoRg rpanyen (ex. ¢ur. 1.1). O1 tosa
PABEHCYBO CHOABR OIS X80 BAKUO 3a-
KNIOUEHME: Tl XKaTO TAHTEHCHT OT BUbM
43° e 1, cenpordnicHmrero Xy B TOY-
xata, oTaaneyera #a 45° (A/8) o1 KrcoTo
CBCARHCIIE, BHHArN € PaBno Ha Bhjmo-
BOTO CHUPOTHE Z ua nuHAAT

1o 8naIOrHYSH HOYUH KaNA0UTH o
SEAKTHBEO  CHUPOTHRICHHS HA  JBYNDO-
BOIH sHPg ¢ BIDKMHA A/4, OTBROpeHRA
HAKpAH, Co nonyyYana or

2{(::? ZC Cig A (5.28)
flomeme goranr CHUBY O bEpi " CBIHO
¢ pasen na 1, X Ha pa )cro,m e m% o
OTROPEHTEH x\k)dﬁ A TR
sa 2. Karo ca muons

{3.28), e mocrposua dur.

o BUZLA CTOUHOCTTE 117 PEAKTHRBROTO
CHUPOTHBICHES 1A ¢ { 0T NBYIpPO-
BOMHA JIBHAZ C HBIX A4 n asBucH-
MOCT OT ONEeKTPHYLCH ALK (143-
p'; 3¢H& B BrROBY ¥ j. Tasu crof

OCT Co HOAYHApa Karo oTHOMEHHE /2
39, orpopeus (Yo} W nafiena Hakpeo (X

SMHIE,
50
» Auri, Aurg, Gade-
15 a/vd’nvem HE #2 Kpas
\wa tpag HE KBOQ
4o}
R R
# X, K
anf A
25
2
1y
8
951
LR SV N S N
0 W 2 W oW 60 W8
A8 Alk
Azawmuni g Auyiamie § seiofu
zradyci

dur, 5.36. Homorpama 32 ORpesesHe HMa pedax-
TEBHOTQ CRUPOTHEBACHUSC HA JuynpoBOAHa JHHUA C
ABNRAES, 2O-MuIKA 0T A4, OTBODEHA WIUI NaAcHS
BaKpas HANGLCO, B ABMCHMOLT OT ARIHOBOTO Ch-
APOTHRICHHE ¥ % Hata N AHAHATR, HA3PA3CHa
8 TIHORR FRANYCH
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¢ BhHHOBO ¢HUPOTH sne- 400 @ ums
) xa eJoKiHa k/l”ml()" 9 €

Ui pmq Haxpas Tpndsa 2 e

HAKBCO,

ONPEAEn MHAYRTHRHOTD ChIPOTABIG
nue Xy
Gt roseara ’%‘()” ipama Ce BBPXY

nucgare oc, H02 DEPRCHTUKYIAD
¢ wprmara Xp. He
@ ©NpeCeuEaTa ToU
€& hamapa ¢
,()6 Caeposarenso Xy =
246 Q.

K PERKTHRHOTC cmporawmr'« X
ToAGRAME A Ce TBPCH OF NpsCevHAtTs
¢ xpusara Xe ¥ OTHOMCHEETO

na Geae 1,75, Karo pesynray

~400.1,75 =700,

Par

WBupa Ce, Te3W KpusK MOUaT Aa
w3TONAYRAT W o3a oOpATHE W3IYMCHCHNS.
AXO HAHPUMED ¢ HYXKEeH OTPu3bK OF A
HPOBOANA NMEHY, KOUTO Ba ¥MMa Ipei-
BAPUTENHEO 33JIA8EH0 PLAKTHBHO CEIAPO-
TUBIEHHE, TOYaRa OTHAYANO CE UPECMATE
HACTHOTO 0F X/Z W ce THPCH Tasy CToH-
AOCT BRPKY ODImHay THATA OC. O Tase
TOYKA Ce NPeKAapBa npasa, yenopeuna Ha
au;hma'ra, O HPECHYAHETO I ChC CHOT-
3 KDWBA ¥ CHEJ TOBA €€ HAMUPE

wHA HA OTPS3HKA B
pagycd (sppxy adowceaTa OCh
VaaykTiRaocTuTe o KanauuTeruTe,
EXBHBANCHTHY Ha MHEYKTHBHUTE M Ka-
RAUNTABHA  PeAKTUBHA  CHIPOTUBICRUS,
¢a weCTOTHO 3amucumm. Te Morar M

OBpRAT HIMUCHSHE 0T BIBECTHUTE CHOT-
HOTUCHNS
= 2;3_} L
i I
X o = g 530,
€7 we T 2nyC :

Wiy 34 Guiar OTHETEHY OF ChOTBEYHMIC
gomorpamu (nanp. dur, 619 n 6205

5.3, Bunone 33Xpannane 6a auTeunre

Tolt xatro, 000 B3IETO, BCAKA AHYEHG
1pa6pa a2 C¢ UOCTaBH KONKOTO € BhI-
MONHO HO-BUCOKO B NO-Hajied 0T APYTE



-ofexTy, KaTo Mpasuno Tpabna na ce upe-
BUV ¢NiH2, TOBEYEC UM f10-MAJIKO AbATa
SMHYNA 32 TPEHACAHETO HA CHEPI st MEKHY
APEAABATENS, CHOTB. NPHEMBHKA, ¥ aHTC-
#ara. JaxpauBanara JMHUS He ¢ Heol-
XOMEME CAMO B WSKIIOUMUTENHE CHyYay,
HAUPYMED LIPH PRIHUTE pafoTeedony
# NPUCMHHLMATE 33 JIOB Ha JIMCHL.

Panmomoburesinre MOrar »a W3nos-
JYBAT IBa HAYMHA 38 3aXpadBase Ha
AHTCHUTS - YPE3  HACHpoeka NUHBMS W
9pe3 ceadacyeana nuued. B wsxon cmyvan
2 UeNeChOOpPa3HO Ja €8 HPUWIOMH KOM-
BAHALEA OT WACIPOERY I CbINacyBaHu
AVIHRM; B TAKBHB CiydYall MOXe aa ¢e ro-
BOPK 32 CMecere JaxXpanspane.

5.3.1. Cornacysapa  zaxpausama  Jums

AXO 38 CAHA 3AXpAUBAVIA JIHHUA © #3-
ITHANEHO YCIIOBMETO 34 Chriacysane (Hop-
myia 5.14), HANDEKERWETO W TOKBT 0O
AHHEATA ¥MAT OOCTOAHHA  AMILINT
XAKTO © noxasawuo #a ¢ur, 5.21. Teit xarc
3 HHTO €OHA YaCT Ba JIMHUSTH HIMA TIyi-
TAUNY, HAMA OTPAHUNCHES 33 NBINUHATA
[4 PUHHATa, TOTAaBa — IOHE HpH X0ax-
CHANHUTE Kabesy - ChINeCTBYBA CamMo He-
A30EKHOTO YeCTOTHO 3aBUCUMO  2aTH-
sane (sx. pasmen 5.1.4).

IIpsm cumerpuunuTe Heekpannpania Hsy-
HPOBOANK JIWEMZ TpsabBa A o MMar
PN BEg B HesHasareuuTe 3arybu  or
A3MBUBANS, KOHTO $22a ONMCAHM BEYe R
paszgen 5.2.2. Tio mawauro npepasape Ha
MOXUHOCT ¢ Hall-Manko 3ary0u npu passu
OPYra yCIOBES MONE Ja €8 OCHINECTBH
¢ ¢Ua TOYHC CRIMACYBAHA 33XpaHsaa
SVHUS,

Pasnpocrpauasamvre ce 1o epua Chr-
HACYBAHa JIMH BHIHM €C HAPYYAT Chilo
vaKka B Gaeamu soann. CHIIacyBayuTe
JEHAM B pAqUOIBOGHTCICKTS PEUBUK 110~
AAKOYa, CC HAPUNAT .. paeHn aunuu™ (AUri.:
Flat-Iine), xaro ¢ ToBA CE MMAa NPLJL BHJL
Asynposonua suuus 03 Crosiy BLIHA.

Mankute HCTOYHOCTE B  CHINAcyba-
HAETO pPAAKO Movar sg Onpar usOsrzartn
HANBJIHO, B IPOTHBEH Ciydvall BH3HHKBAT
1aKa& HAPEYCHUTES AHCe600022a1It BHIUN.
Tosa ca Gsramm BeIEY, KbM KOUTO € Ha-
CIIOKEHA NO-TONIAME WM YIO-MaJIKa KOM-~
TIOHECHTA CTOSUIA BBHIIHY, MPAGHUIUTENHO
KaKTO € noxaszamo Ha Qur. 5.24. 3a mo-
OATENCKA Uen®W B IOBEYETC CIy4ay o
TUPHUEMANB KOeOHIgeHT Ha CrOSU BhiHY
HO §==2,

HerowHoCTH B CHIVIACYBAHOTO MEKIY

BXOMA HA 3BXPAMBAIATA MMHHS 7 Kpa-
HOTO CrBOAIO HA Tpepamarenst {Chor-
BETHO BXOJAa HA TPUCMHHKA) MOTAT 12
¢ OTCTPAHAT JIECHO, 3AH0TO ChBPEMEH-
HETE TUOBUTENCKH TIPEIABATEIM ChABDIKAT
SHHATH JICCHOUOCTBIHHN CRLPIBALIA &6~
MCHTH, KOUTO YJECHABAT CHIAACYBAHETO
wa ceupotusienusita. IHospapaumre ce
PeAXTHBHYA KOMIOHCHTH Tpabea na e
OTCTPAHST Ypes TOMHA HacTpoitxa # pe-
30HAHC H& WINOMHAS KPBT HO upena-
BATEIA. .

CHLP3B2HETO HA 3AXDAHBAILHYS JIMHHH
KHM IPEUABATONATE € OIHCANO B pasaern 8.
{lo-TpyRHO WK DOHE 5O-HEYAODHO £ fa
¢ OTCTPAHAT TPEHIKHTE B ChIvIACYsa-
HETO, KOWTO ChulecTsysar 8 ofuxmoseHo
TPVAHOROCTBIHUTE TOYKH HA CRBN3BAHE
aa xabesa ¢ anvenara. Te ve ¢g BimAgT
OT  MAUWITYABUNH, WIBLDUIBANK 3 TO3%
xpa¥ va xabong, KOWTO & CHbP3gH OTEbM
3ATCIA, WV YIOHE BAHSHUETO HE ©
e MYNCAUNHIC HA  HATPOKe-
19 M3yezHaT. 3aToBE paschLuacy-
BAHCTO, KOCTO Ce TIPENUSBEKLA OF Aute-
aaTa, CBU0 TpabBa lia ce OTC p
areyara. tosa craBa upes ¢
# TPAaKChOPMUPALIY eNEMERTH, KOMTO Ca
omcaur » pasiens 6. CornacyBanero Ha
CHUPOTUBACHHATA BOOH JC YCHEX CAMO
b, KOFATO €4 OTCTPAHEHH ChIHECTBY-
BAUIHTS BUAYKTABHE M KADAUPATHEHS
peaxruaHy  KoMmnoHenti, T¢ mninuxsar
BHHATH KOTaTo aHTSHATA HE € HACTPCEHA
% PE3OHANC ¢ BL30YIIAnIATa 9esToTa.
B opasgen 6 ChIIO Taka € IOKa3auo o
KaK MOTaT I ¢& KOMUCHCHDAT DEAKTUBHY
KOMIIOHCHTI.

BCydey  THHOBE JBYNSPOSBONHY  RUHAK
MOTAT Ja €& MIMONBYBAT KATO ChHUIAcY-
BAUK 3axpausBanp? jmmuy. Tona ce oruacs
7 32 CAMOPBYHO Hanpaseuure GHUNEepH C
OUPESHETICHO  BBIHOBO  ChUNOTHBIICHHE,
HRHeChO0PAZHO € MINOASYBAHETO Ha
xoaxcuanen kabeny, Kowro wmorar na
OBIaT CBRP3AHA KBM CHMETDAUHA AHTCHH
(HaIpP. JUIIONN) CAMO YPEe3 CHMETDUpAIg
yerpoiierBa (B, pasnen 7).

B ofxsara Ha ynTpaKknemIe H  AcUM-
METPOBHTE BLAHA €& padoru wIKmowi-
TEAHO CLC ChIRACYBAHK 3aXPABBa{d Ju-
. CoriiacyBaHara JIMHAR MOXE 114 ¢e
UPENIOPDBYA KATO OOTHMAJIHO DEICHUe #
33 €OHOODXBATHUTE AHTEHH B KbHCOBBI-
noBHA Aranasod.lpemasarennure aureny,
KOUTO 4pe3 BH30YKIEHE C BUCIY XADMO-
HuYHE TpsOBa A2 paboTsaT K4aTo MHOIO-
0OXBATHH, MOTAT Ja GbAAT 3aXPAHEHHE ChC
CHINIACYBAHA JIHHEA CAMO B OrpasuieH
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Z==300 Q

Gme, 531, Jaxpawsama s,

Gpoit cnyuan. Kaxro e Onge nokazapo
HO-KBCHO, UPA  pu30yizaHe ma  enHa
SHTEHA € XAPMOHHYEY HA OCHOBHATS we-
CToTa HEWHOTO BXORHO CHIDOTARICHHS
¥ MECTOTO HA PE3CHAHCE €C IPOMEHSRT,
TAXA 4Ye TOWIO CHITIACYBAsEe MOXE [Oa
Sphe HarIACCHO BHHAIY CaMO 32 COUH
moburencku olbxpar. 38 BO@HKM ApYIH
obXpatH CHUIECTBYBAT Da3ChHIACYBAHS ¥
PUAKTHBHY KOMUOOHEHTH. VI3XOLZX OT DO~
[Oo0HO TONOXeHEe ¢a HAISHKW B pasnel
5.3.3. Ha dur. 531 Xaro npakTuycCcKhA
OpEMeEp € NPEeCTAReHA efHa CaMODPBYHO
HanpaBcHa 3aXPAdBalia JUHEA ¢ BBLIHOBO
cerportasnenys 300 Q.

5.3.2. Hacrpoena 2aXpausania s

B pazien 5.2.3 pewc Gemie YCTaHOBCHO
HO KAKHS HAYMH eI OTPAZHK OT MUHHA
AgACTBYB KaTO HACTPOUBAIL eNeMCHT.
Tio-mararesx or ¢ur. 5.27, 528 u 529
MOMKE A €6 BH/M, € HMUCAAHCHT HA CHUE
HaCTPOEHS JIVHNASA CTABA DCATICH BEBB BCEKH
®B3€d Ha TOKa W HAOPeKeHHero. Bu3iu
ga TOKa M HampexenueTo c¢e obpasysar
SIOEA CIEH APYr HA BCEKH Af4 OT HBIKHA-
HAT4 Ha JHMHHATA. 34TOBA GIHA JIMHUA Ce
03HAYABa KATO HaCmpoerd, KOTaro eiek-
TpuMECKaTa H LHIKAHA BE3MU3A Ha A/4,
2. A4, 3. A4 1 1. H. Bonpexn e no enpa
TAKABA FAEEHA CHIIECTBYBAT CTOSIIE BLI-

&4

Hil, HOHBUST BXOUSH B H3XOUEH BMUCHAHE
¢ peajiey (WICTO aKTHBEH).

Ha ¢ur. 5.32 e nmoxazano pasnpenere-
HHECTO Ha HAIPSKESHHETO M TOKA N0 eJIHa
HacTpPOeHa JABYNPOROIHA JIMHUS, THATO
SNEKTPUHECKA ABDXMHA BL3IH3a Ha AfZ.
Jipere CTpENRA 338 NOCOKATA TIOKA3BAY
TOBa, 4E TOKOBETE B JBATZ JIPOBOIHEKE
HPOTHYAT B HPOTHBONOIONHM HOCOKE,
KOSTC MOXE [ C& HOZHAC ChINO H OT Me-
CTOTIONIOXCHACTO HA MAKCAMYMUTC Ha
Toxa. Karxro Geme xazano, mapere mosers
AC TONgMa CTEHNEH €2 HeyTpamm3upar
B3ARMHEO H WINDLUBAHCTO HA  JIMHHSTE
CHITHO HaMansna. To ¢ TONXOBa NO-MAaJTKo,

Haripewenue 7t
s,

) e e

/“:4 e .

e e, — . R
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e o
(\Q\‘-«‘\M«”«‘ “"’vd//
Tox

Az e

el
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Hanpesenue

ST

@ur, 5.32, Crosm poiE 3 ORYNPORO EER HHGERE
¢ SHERTPEYecKa MbnxEEa Af2



ECIHOTO & HD-MANKO PASCTOMHAETO MEKRY
OPOBOIHMIATE W KOJKOTD NO-BHCKA ¢
HecTorara. Tpd Karo MajgKoTo pazcTos-
HES MOWHY HPOROHHMONTE € PABHOSHAYHO
Ha M2IEO BLANOBC CHODOTHEBICHUS, »
oOromg cayuali crenBa, Y8 erga NEHEA C
MANKG WRIHOBO CBIPOTHBICHHC H3JIBYUBE
GOE BaJEEeHs YeCTOTA NO-Majiko CHEPTrhg
% OKONHQTO THPOCTPRZCcTBO  (DO-MAJIKH
rarviy Or AINBYBAHS), OTKONKOTO £/IHA

3% ocBen TOBA MOXKC HA ce
BHOLA ¥ HA EIXONA HA ¢OHA

BENE, W& M
EEEs © reixuna AJ2 ce

LRYG

rigiss
FACTHOTO SESHUCTO ¥ TOXA B IABATE

cnysay wra epmarsa croitiocr, Towg, 4e

180°, ey HAM2
wAYeH T OTERW DOTIAHLA MOXS O
GHAS HIBEHSHO CUCNHOTO  IIDAKTHYECKO
HPABATIO?

Edna racrupoena 30xpaneauia UM ¢
edexmpriecka Owadeuita Af2 wan ¢ Ova-
HCUHQ, LARC NUCAG oL HO-2049MA OmM
aososunama  QvANCHNG MO paOomHama
soane (2. M2, 3. N2 u m. 1.}, es3cmano-
8H6O & Kpas CH ColeCIMEYSHWOT0 6 HA~
SHOAOKIG  HEE  AUALAIRG OHIHOWeNLZ  Ha
MOKG KoM HARPENCCHUEMO. 3amosa 8X00-
HUART HMAEIARC Ha QUWeHAMa ce 1pedasy
¢ omuouenite 111 Kem Hauaiowme He
AUKHATA.

Topa O3uAYABE, Y& NPYH CAMATI AUTSHA
Be & HeoGKXONUMY HEKAKBE MEDKR 38

A2

ZZ=akcunige wa moice :
o aRe conpamubenie

g

. pabora € Hoxasd

£ 2% paxcupym e moxas
. Mako chnpomuiesie
2= 77

Al ;;

CLYJIACYsade Ha BXOKBOTO CHHPOTUBIIG-
HHEG, 330[07T0 TO HEIABUCHMO OT HEro-
BarTa BOIMYMHA CC NpeHacd B OTHOIICHEE
i:1 wsMm masanoro ug aMHEATA. Tam
BXOHMHOTO CHIPOTHRNIEHHS H3 AHTEHATA
Moxe M& Onue Crriacypance © HPGCTR
CPEACTBA KBM HMISHAnca Ha XpalisoTo
CTHPOAN0 Ha MPSAABATENT WIH KBM PMIe-
Aamca ¥a BXona mHa npuembrka. {egaa
HACTPOCHA REXPANBAITA JRHAS € BHIMOK-
KO GHTCHATA D& ¢S WITCH3YBA ¥ 23 pa-
SoTa B HIKCHKOG ofxpara upes me38ww-
AaHE C BHCO XADMOHRYHZA, KOETO He &
BE3MORAO NPE - ¢XEA CRIJACYBaHa 38~
KPAHBAING NEHEM, BN TAKSS DOREM Ha
ua dor. 5.33. Ty epng
HONYSBIHOB  HETION, YASTO DPE3OHAHCHA
4eCTOTR BR2ia3a Hanp., ma 7 MHz, ce
BE3GYKI 9Pes ¢JIHA HGCTDOSHS TONYBLI-
wosa aEmny (Gar. 5.33q). Ilonyrsnnosata
JIMIES, YHCTO BBIHOBO CHIPOTHBISHES B
cnydad  ¥Ma BTODOCTEHESRC  3HaYeHAe,
MNEHACH BXORHOTO CHupOTMBHeHue 2
HA [ONyBBRIHOBMS Hmnon (xpuric 60 ()
8 orgomesme 1:1 maro Z£°Z° B waua
HOTO Ha JeHggra. CHIEAT OEDON, B3~
GyneH ¢ IBOHEO  HO-TONAMA  HECTOT2
(14 MFHz), Gu OpescrapnaBal eumE e
MOBBAHOB JEIONA € TOASMO BXOJHO b~
aporuBnerwe Z2  {mw., pasnen 4.2}
Honyssnaosara 3axpansalia JUHES CTans
NeAoBLINOBa uman (¢ pemoxmna 2. A2},
KAXTO € noxasawo pa dur. 5.336. Buco-
KOOMHEOTO RBXOJHO CHLUPOTHBICHME Ha
anTenata ZZ ¢e IPeHacs K4T0 CHUPOTHR-

12

ok

&~

V[ aw

A Z7= Bpaen vz imonme:
| 20agitg conpomuliens
7 Bazen wa moras

2gAano compomubienu?
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Cxx, 533, Hanony © SacTposia 3aXpaysama JAEHS] 4 -— QACTPOSHA JBYUPOBONA HHER”C NEIEans
Af2, KROATO HPEHACH BXOXHOTO CHUPOTHEBICHOE HA [EN0Ns 3 ovmomemme 1:1, b — cruigsr
SEHOR, BLIOYHAER ¢ RBOHHEO HO-BRCOKA TeCTOTA; DOJNYRLIHOBAST MWRON £6 UPERpHua B
uengl}mﬁom 3a5pANBANIATE JIMEHS cera chuo mMa memmmma 1 A Z'Z° opino ¢ ypasme
wn ZZ
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HAnpexeiie

Dur, 5.34

Pasnperesionne
¥a TOKA U Ha«
HPENCHMETO 1O
HBYNPOBORHA JH-
HUS € CHSKTPH-
USCEA  MBIKAHA

A% /4

Hanpeweius

seane Z°Z7 obe Cpimara  CrofHocT B

HANANOTC KA NUHEATA ¥ TaMm TpabBa na
ce CHITIACYBA © M3X0HA HA NPCHABATEN.

KaxT0 € U3BECTHS, BXOJHUAT B USKONEH
MMIEHAHC HA COHA ABYIPOBONNA JIHHAN
GPY CHEKYPAYECKA JBIDKHH Afd crasar
seanmy  (Bx.  pasmen 5.2.3). 3arvosa
CHHA YCTRBPTBEIIHOBA JHHNT ChINO MOXE
[A €& NOCTABH XaTo HACTPOSHA 3aXpai-
wama guAus. PasupenciicHuerd Ha ToKa

¥ MAUPERCHUCTO O Ibiuguiara Ha ver-
VHDTERIAHOBATE JIMHME € JIPCHCTABEHO

wa dur. 3.34. Orgomenusta Tox/pAIDe-
WMEHUKE B HAYANOTO ¥ 8 KPAY HE NHHEATA

ca ofiparam. O toBA MOME Ji@ ©© Ha-
nPasy  BaKOUCHMSTO, Y8 LARO  BUCO-

KOOMHO CBUDOTHBASHHAE B HAYANOTO HA
JAHMESTS, CE IOSIBIBE HA YIXONA HA INMHANTA
KaT0 HACKOOMED ¥ oOparuo. 3aTosa enpa
METEBPTBLIHOBA JMEAT CE sapyin Ha-
UPEEC HETEBPTEBIHOB  TP2 xfumgmgrop
{omucar noApodHO B pasmesr 6).
MCTBLPTEBIHOBATA NHHKA BRIINBOTY Cb-

HeHAE, 3AMOTO TO OUPSAsIs XoehunuenTa
Ha, TPAHCHOPMATHS IO PABSHCTBOTO

Z e=ZgZn, (.31)

KbIETO Zyp € BXONHOTO Cbﬂpomjmcme
Ha JMHHATE, 2, - M3XOAHUAT  HMMIC-
IAHC HA JIHHHATE.

3a HACTpOCHATs UCTBBPTIBBHIHCGRA M-
Hyst MOXe A4 6s8¢ DOopMYNHpaHO Cies-
HOTO TPABHUIIO:

Fona nacmpoena 3axXpansauie [uRRs ©
eackmpuyecka Osancuna A4 war ¢ Ova
DCURA, HEHENTHO YRAO NUCAL JEENE HO-
zoanma om M4 na dsascunaria na pabon-
nama esaua (34 A, 54N, 714k womon),
HME HG U3X004 CH PaINpedzaene n1a Mmora
o HANpeNceHemo, COpaniG ne mose &
HAUAAOMD  HG  ARHUAMG. 3amesa ce u3-
GapUICa  INPANCHIOPMAYES  HI  HAMREOaH-
cuine.

Ha dmmr. 5.35 ca upencrasesy 2EIEHY ©
YETEFBPIBBIHOBY 3axpausamy muud. Ha
Qur. 5.35a € noxazaH eauH DONYBBIHOB
JMMON, YHCTO HHCKO BXOAHD CHIPOTUB- .
serne ZZ (050no 60 £) B CLOTBCTCTRHE
¢ pasercTro (5.32) ce s10gBsBa B Kpant Ha
AHHASTE KaTO BHCOROOMHQ ChUIPOTHRIC-
sue Z'Z. Haz dur. 5.35b e noxazano xax
GHCOKOOMHOTO  BXOJHO  CHIPOTHBICHEUS
fa SAMH USACBLIHOB muiron £Z crasa
AUCKOOMHO, KOSTO CHENBR OT pasmpene-
JEHACTC HA TOK&.

HacTpoenara 3aXpaRuBalila jiuyg MoKe
he Ce  DAICKAL KarToe  HEH3NLYBAIHO
¥y HUEe HA aHTeHara. 3axpansanara

APOTEBICHUS OTHORO ¥MAa BAKHO 3RA-  JHEAS ¥ ARTSHATAE Xaro nsuw tpabna pa
L. 2 3 . 7x o
Py e i
P £ s
K =
*”V"* o
oK - T
- T v -
77

2 = st rrione - HULROBIERD
27" = B34 wa rmvowas : Bucaoonioy
g ZELT

Dme: 5,35, Jnanonm © MacTpocna 3aXPANBAING NEHNL ¢
L DEIIHOBR 34XDAHBRNIA JTHHENH, HHCKOTO BXOULHO CHUPOTHBACHAC HA
BABA B TOUKMTC HA JAXPadBAHE KATC BUCOK(Q BXOAHO CHUPOTHBICHHE z' z,
HSTBBDTRRIHOBA IaXpanpaing
THBNEBMS Wa W3reemaTeNs ZZ ce tpavchopmupa B wmexo cRNpOTHRISHME Z'Z’

HOB OuIION ¢ HAcTPOCHZ

B6

77 = Bpsen pa mowa, Jucorpomng
Z7'= marc: wa moxe, wucepens

o 7=z

- HOAYSBHASOR  JUHIOH  © Hacy

HpT-

his ¥JI}>‘]B: e & HOs~
b - s(umsmr—
SHHAY, BHCOKOTO BAOIHG  CHUpo-



UPEECTABIABAL Pe3OHANCeH eNEMenT. Tosa
030AYaBa, We MATLYBAILMAT M H3INEM-
BAUMAAT YWaCcTBK, pPasmienary  noui-
HEITHO, MOYar xa He OLIaT B pe3Odanc na
paGornara MecToTa, HOKATO NpU CNex-
TPHUECKOTO MM CBBp3Bane Tpalpa Za Ca
B DEZOBANC HA Hed. JAT0oBa PERRTHRHUTS
KOMIIOHCHTH, DONYYaBaily ¢ Hanp. JpH
HeTOTHOTC ODAsMepsBaHe Ha €M Hi-
apyparen (fBeple Khe UAH IIbK HO-HbILT
o7 HeoOXOZHMOTO), MOTAT Jd 8 eUMK-
pAT dped YABILKABOHE WM CKBCARAHE
4 SAKpAHBAUETA JIMHIEL B OTHANSHCHUS
oy awrenara xpalf. Ha npaxraka Tosa
CTABE HEC YPE3 MUXAHHYHO YHBIUKABANE
WY CKBCHBAHG Ha JWMAMSTA, 4 CleKrhu-
MECKH —- P63 HOUXOIUNO 3BEHO 32 BUE3-
£ C AMTENZTA B Kpas ¥a 3aXpPaHBaiara
suapns (Qur. 5.36).

fipy Tosa WHpso TpuGBA A (¢ yiTa-
KOBH NATM KPagT HA JUHHATY € BHCo-
Koomen (BRI HA TOKA) MW HUCKOOMER
{maxcmmym wa Toxa). Jlpm BpB3Ka no
TOK €8 WINOISYRA  TOCHEIORATEHHOTS
saxpasssae (Gur. 5.364), & nOpw Bp3Ka
qo HappexeHns  (BUCOROUMNA) — MAPAS
SEROTO 34XpAHBave, LOKARHO A dur,
5.365. 3a wmmorooOxparTnd anyesu € ue-
HeCHOBPasHG  WATION3YRANCTO HA  SHHO
VHUBEPCANHO 3BEHO 28 Bpn3ka (3.360),
3AIMOYE Te MOxe Ha HHae MNON3YBIHO
no u3Gop miE 34 BpBIKa 1O TOK, Wik 38
aybARA 110 HANpemeEke, MUOLO HOIXO-
swnE ca ®m o cuMerpaupruTe  w-QunTpy
(Collins-punrpay.  TaKupa CHCTEMEH 32
BYR3KR © ANTCHATE C8 CIUCAHHA & OTHENEHR
pasHeL.

Tpsabsa j1a c8 CLOMEHS OWIE ¥ TO83, 96
HACYPOSHITEE JAXpanBa: JmHuE we fu

Haoranuarne prRInopRLE

Ll

T

Byl
¥
2
Jo
=

Lofuna Sz Bpaasa KpM spadnoms
SIMERANG HEE IPETROQITIEAR

Gur, 5.36. Cppp3pane Ha 3IXDRUBRINATE ABSEN
&~ CBHAD3IBAHEG HA JAXPAHBINATA JFHHA KM DRO
naparess, 22 e umocxooMuo {BpB3KA 10 TOK)
b CRREDR3BANE FA 3axXPanpaliare Irnusgs KBM HGC
maparens, Z'Z’ & BRCOKOOMHO (BPBIKA nO HANpe-
)}te?iﬁe}, [oand BepCAnpO 388HG 3a BOBIKG, HI~
ION3YBARO IO WSGDD 33 BPBRIKA HO TOK HPAH BG
HATDEHEHMUE

TPAOBAN0 N8 C& OPasMEpABAT reoMETpH-
YeCKW TOYHO 32 DPEe3OHAHC, 33I0Te 8
Takes cayuad Morar Aa ¢ HOABAT CHE-
daran cupaMO 3eMiaTa PRIHA (Taxa Ha-
peuennsy Marcony-cgext). Torasa ma-
CIpoeHaTa JIMnMa HSHCTBYBA KATO auTeHa

"y caMa W3rnpuBa CHANO. 3aToBa ce npe-

IOPHUBA BUHATY HacTpoeHara JHMHAY K2
CO OpasMepsBa [O-ABAra WU TO-KECa,
oTkonKoTo € weobxomumMara 33 PE3G-
HARC FRIOKENME, ¥ Clell TOpa a e po-
HACTPOH B PE3OHAHC € BOMOIMITA HA 2RE-
HOTO 3a BPL3KE € aurenaia.

CMeceHOTO 2aXpadpass, enHa Kombu-
HAMA MEXAY CHIIACYBAUA T HacTPOels
3AXPAFBRANIA JHMHAS, € ONUCAHO B PA3Ich 8.
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6. Chraacyssmm H  TPANCHOPMEDAINA  CJCMerTH

TiocranaHero Ha ChTIACYBAE ¥ TPAHC-
dopMupal  CIOMERTH B TOYKUTS Ha
cepp3Bane pa aureHara ¢ xalena ce u3-
SRPIIBA CaMO B Ciyuall pa u3non3ysans
H4 CHITIACYBAHRY 3aXpanpamiZ JgHUE, 3a-
OTO EAAACTBEHS TOTana € HeoOXonuMo
chrmacyBatie na wMnepazcure, Ilpw wa-
CTPOCHATA JMKHA caMara JHHAA npea-
crapnasa TpanchopMupall eIeMeHT.

FiHa anTena, KoaTo MoXe A2 vuge He3
ACULAHATSINHA CHITIACYBAILY SJICMEHTH, &
BUHAry H0-700pa W 110 CHEKTPUYECKH, #
n0 MeXanudud roxaszaresy. OCBEH TOBA
HsHOM TPARCGOPMEPAINY SHeMEHTH aMat
HEKENATEIHOTe CBOUCTEO JiA CTCCHABAT
TIMpOYAHATE HA YeCTOTHATS NEHTZ HA
agredara. Jarosa suHarn O TpabBano
AR Ce ONHTA HIION3YBAHCTO HA TAKHBR
KOHCTPYRUES HE YTHYBATENH, IPU KOBTO
BYOAHAOTO CHUPOTABNEHNE HAIPABO ¢HOT-
SETCTRYSS HA BBIHOBOTO CHIPOTHBICHUC
HE HpeABHASHATA 33 CBBDIBAHE KbM aHie-
wara 3axpdasaa smuss B YKB-obksara
TORA © CPABHETEHHO HPOCTO, B TO34
cnyyall walt-romen ce oxaspa mneiprab.
paTopbT. TIpH ¥Ero 4pe: ChOTBOTHZ M3~
paborka MOKE Ha CC TONIYYH NPAKTHYCCKY
peAKa oKejlaHa CroMHOCT HMa  BXOAHOTO
cwupormsaenne {ax. pasgen 4.1), Bxe-

| D -

oGe Y

Hang. sexpenbee

g ¢ Bsanobe

CoapomUlnEHILE .
8909

@z, 6.1, Mewra-Cornacynase

38

copbigonns oGxBar 05ave N0 MEXAHKINY
VEPIG HE pUeiihpubparop He mMoXe Ha o8
HAUDABH I ITBK MOXKE 3 o6 peausuna
CAMO HECHBBPIUCHA KOHCTPYKUIH.
CprnacyBauiy @ TpaHchHOpMUpani exe-
A ce yHOTpeOsasar HE CaMG B TOYETS
na cpep3BaHe ma aptenara ¢ xadena, HO
W KATO CEBD3BAIUE eNeMeHTA B KOMOH-
HATMY OT AHTOMY.

6.1, Jeara-cpraacysane

Heama-cozaacyeanemo, TOEA3AHO  HA
(Er. 0.1, ce M3NON3YBA YECTO, KOI#To
TpsaGia A co ChIVACYEA eV KhCORBIHOR
IRIOH KM CAMOPHUHO HAUPEBEHA JBY-
NIPOBOAHA HHETS C RBAUORO CBAPOTHRIS-
nue mewny 400 1 600 Q. Angirorrggo Ha
ICHHETO Ha TOKa ¥ Hanpewe-
Ha TIOTYYABAIUMA €2 O Hers
AMVIIGIAHS APR HeNTa-ChIJIACYBAHETO U~
HESTA €& CBBPIBA KBM JBC CUMETDRYHM
CAPSEMO CPEHATA HA H3TRUBATSNS TOYKd.
B KOUTO HMICJAHCET CHOTBETCTRYBA HA
REJCOBOTO  CHUPOTHUBICHUC HA 3axpaii-
pamgTe Jmuyg, HeoOxoauMoOTe npd TORA
pa3janeasaHe Ha NMPOBOABHUWTS HA 33~
KPARBAIIATA NWHES PWIARA HA KOHCTPYK-
WAATA MBLAeH Ha TPBIKa rtnamna Oyina
nestra (A), 3apanu KoeTo TO3M HIMHWH Ba
CHOJIACYRANE £€ O3NANZBA KATC Odeanu-
CH2AACYBANE.

CBbP3BAHETO HE JAHHATA €C OTPa3ssa
KATO YABIDKABAHE B4 GHTSHEKS (DOBOAHEY
Y 337084 M3MECTBA HETOBATA PE3CHAHCHA
qECTOTE KB NO-HACKUTE wecroTtu. [To-
pajla rosa 53 palordara  ¥ectoTa, 34
XOATO € 0pasMeped  uipysareist 6oa
HEITA-CHITIACYBAHETO, B 10UKATES HA CBHD3-
pape Ha xabena KeM aHTEHATS CHITIECTBYBA
eflHA IO-TOJSIMA WA TTO-MaiKa HHAYR-
THBYA PEAKTHBHA CHCTABHA; 'TOB3 O3HA-
uanz, ¥e TPHOBa Ha CC WMa NIPE] BH:T CANH
oupenencH KoehIHEHT Ha CTORILA BRIHA
1o suEHaTa. CTOAWMTS BRIANK €6 HaMa-
JIIBAT FAM CC OTCTPAHABAT HANBIHO, KO-
FATO JIRDEMHATA HA AHTCHHUA UPORQHMHUK




O OPAIMEDY 32 MANEG BO-TOHEMA OT e~
gaxara paborng wecTora (NPOBORHEKDY
HOWRITHETENHO C¢ CKBeana). OBycnoBenara
OT TORA KAMAUMTHEBHA DEAKTHRHA CLCTABHA
Ha FMIGHZPICA HaZ auTeHaTa MOXe el
TOBA LA C& ROMICHCHDA 110 IoisaMa CTencH
of WHKVKTHBHATA CRCTARHA ba Heira-
CHITACYBAHSTO.

D610 B3eTO, MOXKE 1A CC KaXe, Y& ChoT~
HOMLEHWETo g AnEuunT2 X 1 D Tpabea
Ha BL3aA3e 12 okonio 1 ¢ 1,25, Ting crrim-
CYBAHSTO Ho CAHa 3aXpanBaila JHHES C
BEIRORO ChupoTnBieHue 600 ) XbM enEi
RONYESIHOB JWNOJ MOraT Aa e H310j-
sysar cnensgre npubnusnreinny GopMy

3600

K=o o352 KB amreny; (6.1}
i

X ?‘ifa»aa YKB aurenny; (6.2;
A8

1;*5!" , (6.3)

whiero X u D ca g cm, a f—8B MMz

Jenta-cornacyBaHeTo uMa TOBA mpe-
BAMCTBCG OF MOXAHWYHE IJElNa TOuKa,
4¢ BHTEHAUAT IPOBOAHUK He C& pa3jcis
8 TEOMETDPRYRATA MY €pena, Xakro, obuio
83€T0, ¢ ACOOXOAMMO Jia CC HAIPaBy npu
aoNysRiHoRMA Hapon. Cpepara Ha wa-
mpuBarens moxe Oes xosebanne nma ce
CEBDIKE CHEKTPUYECKH XBM METLIHG HO-
cefla EOHCTPYKIWY, CBOTB. A4 (& 3.
ORI

6.2. T-coriaancynawe

T-Cpriacysanero, Hoxasano na gar, 6.2,
€ WpOHBLIBN0 OT HENTa-CLINACYBAHETO.

To npencrasissa euHC WIMEHSHWC Ha
HeNTa~-CrINIACYBARETO, NPY KOETO Ce W3-
HOJI3yBaT MCAIWHYHO TRBPOM SICMCHTH,
H € ocobens yuobro 3a MINHUBATENE ©
1pedoobpaser  npeeommmk.  Or  ToBa
crenea, e T-ChriiacyBane <e HM3TOIRYRa
mnpenuMuo B YEB-00xsara. € usnectenm
W3MEHEHUs ¥ CHCKTPHYRCKE Tronofpenss
odaue TO Ce CPEUla W UPE KHCOBBIHO-
BHTE PHPTHAIH C& HACOYCHE M3rbuBa-
ey (raMa- ¥ OMera-CLINiacyBae).

B Y KB-0038a1a T-CHIIacyBanero nama
HrkaxeA  ocolbenm  NpeAEMCTBA  npexn
winehdsubpaTopa, aKo C¢ WIKTOYE He-
SHEMUTSINATA HKOHOMES HA MATepHui.
Hanporas, #3B0MMTe OT H3TBYUBATENS ~——
CHITO KAKTO IPH HCHTa-CHIIaCY BAHETO —
Ca EpMYEN2 33 HOSBATA Ha pCAKTHBHM
komuonenra. Ilopanu npexappamnero ua
OTPAZBUE OT UPOBOHHAK YCHOPEAHO B
Ha MAIxo Pa3CTOSHAE OT AHTCHHES BpO-
BODHUK Ta3¥ KOMIIOHCHTA CTana OlLe Bo-
TONAMa, OTKONKOTO [PH ASHTa-CBIHacy-
Banero. CBpp3anHpTe € TORA TRYIHOCTH
MOTar ma Opfar m3GATHaTd Ypes H3noi-
3YBAHETO Ha TIOHXONFUIC OpasMepens
muteiihpubparopu, kaKro peye Heme Cuo-
MEHATO B RAYAIOTO HA DPABAEHA.

BXoNBOT0 CROPOTUBICHNIC HA CHINIAcy-
sarmsa T-eneMeHT, nowasaE ma dur. 6.2,
€ peanio, AKO PA3CTONHHETO X BH3imsa
da 0,475 or nemxkuHaTa M aunopa /.
{ipm voa ce npemonara, 4e D pe3amia’
s#a 0,033 2, xaro Tpabea Ja ce msbepar
dy=d, w oruomenne A/d, oxono 150.
Korato ca m3meiHsdr 1e3u yCiosns,
TOYKWTEC HA CBbp3saHe Ha T-clicveura
Kby kafena ChuecTsyRa peancH RiONeH
MMICAAHC k¢ croligocT Kprrio 6504},
CTAra M3NPUBATEHAT [Ia €& ChCTOH CAMO
oY erHH OOPKHOBEE WO YELAHOB NANOH

SO 1.y I/ S )
Hedbuxnu mocrmvena
e ‘é’pe(?a

L A..f Alg

Jponmya |
uall 719G

Bz 007 8 042
=ty

AeHUE 240 2

S, 6,2, Tecprmacysane:

- Jupanbauya s,
Hamp. Aemol iadeq
¢ Boanaly cxmpomed- Ul

@ —- BADHANT 38 NPAKTAYCCRs wspalorxa #n CWINACYRANMWI UIUMESTE,

b — papranx 3a EOHCTPYXIMATE HR HOLBUXKEETC MOCIHSTA

89



E=pf2-Y

X Af8 :
X=24% on [} ,
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IE & TR
Smspanbauge s 4 tp 025
20..3002 D =keay
War, 6.3, T-0RNacysaEe ¢ FANSNEATABER  KOM-

weacarEy

Tt %470 BXONHOTO CBOIPOTUBICHZE HA
enVa NONVBLINOD Iuroy e mexgy 60 u
70 §2, © cawd opa3MepeH [0 TO3HM HATIH
oprnacysaul T-eieMenT CF HOCTHIa OTHO~
WenEe Ha TpaschopManus Ha MMIIGHAHCE
31 10, Bomuxu npyry BE3MONHA  M3BOUK
OF H3BUBATENS [ABaT B PLAYATATA KOM-
HAEKCHE BXOSHYM CRIPOTHBICHMN. 1eX-
HATE PEAKTUBHM KOMIOHEHTH Morar Ia
OBAaT OTCTPAHCHZ CBMO AXo eaHospe-
MEHHO C6 HAMANH MBIDKHHATA HA HIHH-
govens. B Takes ciaydal MOrar Jua <o
WACKACHT POATHMA BXOOHH CHUPOTHBIIC-
e Cbe crokiHocr mewny 270 u 630 9,

dy

TIpr CHOMEHATHIC NO-TOPE yOuoBHA

HOICHAE HA TpaHcHopManus Ha Chipo-
7 BRCHAATA 1:6, B3STO HO OTHOWICHUS Ha
BXOLHOTO CHOPOTUBICHHE HA CAHH Upap
rony 3eaHoB  punos  (xphone 400 £).
B to3m cyualt veobxogamara memxuaa [
wa W3TBYBATENS €€ TPeCMaTa To  hop-
MYJIATa,

(138500

S
Jemgesgra ce posyuasa 8 inm, akn f
ce samecrs 8 MHz. B Tasu gopMyna e
B3ETO Np3L BUE HEOOKOHMMOTO HOUbI-
AMTENHO CKLICIBAHE Ha MINLYBATCRS (DA
rochummenr da n3Thuspane Afd, pawven
wa 150,

{Ipu pazcrosuue X=0,7 ! orpomernero
A TpaHcopMAUls HA ChOPOTHBISHNHATE

16.4)

sp3inia wa 1:4,5 (oxowo 300 £} m !
o8 TPECMATE 1O HOpMYNars
130580
yL T .
S {6.5)

ToaOnn Ha ¢ NPCABEAR BBIMOMEICT
30 npOMSHA Ha MICTOTO Ha MIBONATE @A
sriacypanma  T-eNeMEHT B HOIONSMA
CPAMUITH,

HopManuusr Ceriacysany T-eneseuT e
WINONEYBAHE
wep pucoxouesToThure mofurenckn of-

KATO CE HMINONIYBA SIMH CRITACYBAN|  THBPAE HEUHDAIMCPIH 33
T-gHeMent.
. L=7[2.v -
Lipeda e uspsvbamens  1Tad8uxcro mocmie
Y : 3 7t o
L : )Q

Koarcuaney
#abea

&0... 758

Mpsemen sa
MBEEHE HE
PAZMEH T

Hppomes sz mpade
U T BLERT = ¢ACHE

Mocmye 30 KeC
CHRIUHEHUS

Dur, 6.4, TaMa-Cormmacysany eneMent 3a CHhruacysane we, rphOug AureHin CNCMESTR

KBM OPOMIBONICH KOAKCHANeH Kabesn
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XBATH KA KBCOWLIHOBUY jmaiason. B
Te3W CHyuau Ce IpefioynTa Aa ¢ HaManu
mHaMeTepsT d, M pascrosmaero D,
{paxTadeckyre CTOMHOCTH 3a nONyYa-
BAYHE HA BXOAHO CENPOTHUBICHHE OT OKOJIO
300 € ¢z noxasauu ma dur. 6.3. B To3m
cnyyaik AnaMeTspsT dy=1/4 dy u D==
w4, dy., Pascrossuero X MEXKAY H3BO-
mare tpabea ma ce n3bepe xperio Af8,
CHOTBEICTRYBAINO HA oxono 249, or
aeroKkunaTa wa weapuearens.  Jomnmime
TEIHO CKLCHBANE A M3NLYBATEHS HE €
OPSHBEACHO ~— PEAKTUBHATA KOMIIOHEHTZ
¢ KOMICGHCHDA KanaiMTUBHO “pes JBa
MOCHEROBATENHO  CBbP3AKK  KOHICH3a-
TOpA B TOUYKWTC M3 ZaXpPayBane Ha asTe-
gara. Coopen enuo rpySo NpaBuilo Mak-
CAMANIANT KAUATHTET Ha BCEKA KOHICH=
3atop TpaOva ja Bu3nu3a ma SpF 33
BCSKH METHD NBpIDKuHa Ha seiHara. Cle-
nosarenao 3a mobwrenckug 10-m obxear

6uxa Gunm mocrareung no 80 pF maxcuw- -

wmasier kanawprer. Lenecsobpaseo e, cnen
KaTO ¢e HanpaBH Hactpolikara, na ce us-
MEPAT TOYHO KaNauuTeTnTe Ha NPOMSHINL-
BUYE KCOHISH3ATOPH U IOCHCOHMTE 2 €6
3AMEHHT CHC CHhOTBETHH HOCTOSHHH KOH-
remsaropm. HMpeuopnysa ce 3a 3amiurs
OT  armochepny BIHAHLES  KONICHIATO-
pHTE 24 €8 HOCTABAT B 33JICHEeHA IUIRCT-
MACOBA BOJOHEHIPOHNNACMA KYTHS.

6.3, ¥ama-cerancysane

Fang=cseaacyeane Ce HIMOHEYBA B Y-
conpnuobud ob%BaT, 32 Ma MOXe A Cs
3AXPANT CHHH CAMETDUYCH U3NLUBATCH
{(UpeAEMIIC HACOMEHA BLOTAIOA C& aNTCHA)
Hanpapo ¢ xoaxcmaicH kaben, 6e3 na ce
MANOIISYBA  HAKAKLE CHEualiesr  CHMET-
pupany; encMeHT. ELHOBPeMCHHO ¢ TOBa
8 HOCTHra ¥ CHIVIACYBAHE HA ChIIPOTAR~
JCHASTA, QHANOrHWHO Ha T-Cwhraacyna-
HETO, 3AUOTO TPH TaMa-CiCMenTa HDaK-

Tatauya 6.1, Hanwu 3a

TAYCCKA €& Kacae mo nonopud T-enement
(bur. 6.4). Bouo Tvakosa pemigHHE OT
CHEKTPUHECKA THEHa TOYKA HE U3TVICKIE
ChBCEM Oe3YIIPEYHO, 33W0TO MOKEe Ha Ce
042KBAa, Y€ ABATA KJIOHA HA JUIIONA HIMS:
ma ce sp30yxrnar pasaomepro. Ha npag-
Tuka ofaue ramMa-CeriiacyBaseTo paborm
MHOTO RoDpe ¥ 4yMEeCTPAHHUTE GUpMKE,
KOHTC €8 3aHNMEBAT € NHPOUIBONCTBOTO
Ha JMO0IIeNCKA aHTCHY, CHITO M3NOI3YRaT
MHOTO HeCTO 2aXPAHBAHETO TIPE3 rama-
CIeMEHT 32 CHOJIACYBAHE Ha BBPTH-
HIMTe C& HACOUEHHW aHTCHW,

Tip¥ K5COBBIHOBATE BOPTHIIA €€ HACO-
YEHY U3NHUBZTENY HOPANM MAIKOTO pas-
CTOAHMAS MEXIY eflemenTHTe Tpabsa ja co
pasvuTa Ha BXOLHO CHIpOTUBICeHME OT 2(F
no 30 £2. 3aroBa raMa-ceriacyBaHeIo e
HIMBIEBE 32 OTHOLLSHUE HA TpaHcGop-
MAEA He CHNPOTHBICHUATA OT OKOJC
1:3, Tosa xaBa ORarocupusTHA BBIMON-~
HOCT 34 CBEP3BAHE ¢ NPOHABAHKTES Koan-
cuamsy  kafeny. PeaxTsBHaTa KOMITO-
HEHTA ¥ B TO3H Llyuafl €8 KOMIEHCHDSE
KanauuTnsio,

B rafipua 6.1 ca culpasm ypakTa
YeCKI JAUHW 38 PA3MCPHTE Ha  ChIvia-
CYyBALUM TAMA-SJIEMEHTH € KOHCTDYKUMS,
nokazana Ha Gwr. 6.4,

MsICTOTO 113 BPHIKA MOLNY M3AbYBA-
Tes ¥V CHITIACYBAIIYS €JIEMEHT MOXC N&
ce W3IMEHS ¥ TOBa CC NpPaBH HOTOrapa,
JNOKATO TIPH 3ZaBLPTSHE JOKpall XKoHgcH-
387T0D B Kabena 06 YOTaHOBA MUHUMYM H3
crosm genuu. Cren TOBa UYpe3 ChOT-
BETHR NPOMIHE Ha KOMICH3ATOPA MOXE
Jid Ce OTCTPAHE PeakTHBHATA KOMIIOHSHTS
¥ ¢ TOBA-~— CCTETRYHMIS NyJCAuHAd Ha
HANDEKEHAETO.

6.4, Omera-chriscynale

FERO TNO-HATATHUIHO NOKOSpeHne Ha
TAMA-CHITIACYBAHETO, W3BECTHO X0/ 03HA-

2ama-ceeacyeane ( HpROAUUIREAN B CRIOUROCHIN)

Morwanra L Maxc.
B2 CBLIIACYBa~ Pascrossue KAUAUMTEE GrHOMEeH ¢
UiHs SHEMOHT, I, em na C, dad;
cm ¥
Ob6xsar 10 m 80 i¢ 50 0,15.,.0,25
Gbxpar 15 m 120 14 80 0,33
QGxsay 20 m 170 16 150 0,15
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GERRCTO OMESQ-COEAULYRGRE, VIMA DPEINM-
crBa 0coBeHO HPH  Te3M  K5COBLIHOBH
AFTONH, UPH KOHTO NPEMECTBIHETO Ha
MOCTA 33 BUB3KA H3 eNHH FaMa-SaeMeHy

LPXy Kharelyara ©¢ Magra € TBLpUe
OWACHO WHH CIORHC. FIpy oMera-Ccpriiacy-
BAHETO MOCTHT 38 BUHIKA HE Co MECTH, &
& MOHTHpPAH ¥enouesxHo. llsnarta wa-
CTpoiixa B2 CHrIAcyBANIAs CEMEHT Crana
¢ RBA OPOMEIIUBYE KOHISH3ATOPA, KOUTO
ca nocTareHH 81830 A0 COSRATA HA HANBY-
parens. B Cnysaldl Ha WYROA TE3M KOHNSH-
3aTOPR HpY HacTpoliva MOTAY Ha OnFar
BHPTCHN OT 3EMATE 4pes BPOMEHHMW Luny-
pOBH OBTHKIN,

Lpyre  opoaMeTae Ha  omMeras
CBHYIACYBAHETO ¢, ue TPREaTa ua CRIiacy-
RNaHlEs CHEMCHT © [Ba UBTH HO-XEBCE, O1-
KORKOTO TDK raMa-ChINacyBaneTo. OcBer
W& Ce NeCTH Marepmai, Toea ofcrosres
CTBO JONPAHACA W 33 MEKRHUYHATA 34pa-
BHH2 B2 CHIHACYBANATE CUCTSMA.

Ha ¢ar. 6.3 ¢ noxasano JHO 3aCya-
B8N0 TPENODHIBANG OMEra-CrlUIacyBate.
Ipomennzprsar koHpepsarop € ChIIC
RA¥IC ¥ OPY FaMa-ChriuacyBaHeTo CIyXH

Lpeda #ia

Wpecaill oint
o AGMAPUHT

T, l’ 1.
by frd] §2

drgr, 6.5, OMera-coiaacyRane
Y ¢ WA AHTEHSH WMPOBOIRUR

Bpw  AETH-

38 KoMIeHCHpane a g;e'a:vrmsﬁa:ra KOM=
podenta., ; noeMa QYHKUUMTS HA HO-
HBWSKHMA MOCT 34 Bphixa, (O Herosa no-
Mo MOxe OG0 H TOIHO JIa €6 Harjialh
CTOHHOCTTA #Ha EMISHAHLA, KoSTO 01ro-
BaPA HA BHAHOBUOTC C};H?O'I‘Iﬂ?ﬂ@!ﬁf& Ha
M3INON3YRAHNS KOAKCHAleH Xalbei
Mawaure  3a  1aMa-ChIyacypatoro
(1abn. 6.1} samar 4 P OMera-CHIiacy-
e, 9¢ HBIDER-

HETEIHANT NPORLY
0abpa Ao uva NPHONBHTSNEG CRelHHae
Kpaei KAnarureT:

10-m1 oOxaar — 20 |
15-m obxBat — 23 ¢
20-m3 06xpar - 30

Oy on O, moke ga Opagt obuxnoBons
KOHOCH3ATODY € MANKG DAICTOSHIG MEXITY
FUTACTHHETE, 3aHI0TC B TOUKETS HA 38~
XPAHBAHC B3 H3TpUBATC HE £8 HOABABAT
roieMy panpexeirad, Ciely HSBHPUIBAHE
Ha HACTPOHKATI MNpOTSH!
2aTOPHE MOTAT Jia OpAAT BAMCHACHE B

Hasvularron
/

7R IS
p i )) 4
& A - Py §i% *
fparcuasen .
gzt 8\4 LIS T MOCTI

A Hornyuonna

Y& S KECC

HAGCONUHKE 7 '
[, ’ ;wg?w/‘.ﬂue
3 5\
' LZZ st
Gracmnaceia  Hrecmen it Ippda pa cozsacyBauus
KYimar AQMAUHT PARMEHTTL

rr. 6.6, Mexawguys RONCTPYRIGUL Ha

ChRIIACYRALES SIEMIRT



Pur. 6.7, Omera-cyracynane o
MeATH Hru-anreda

emua 3-0ne-

CBUIIO TOJKOBA IONEMH HOCTOSHHYE KOH-
ACH3ATOPH. 3atopa TPadBY A Co uaMepH
TOYHO CTOHHOCTTA Ha KANAUWTeTs, HATHa-
CeHA € HPOMEHIHBETE KOHICH3ATGDH.
Taze CTOMHOCT CRER TOBA. CC NOMyuaBs
4pe3 CEBP3BAHE HE NOCTONHHA XKOHNCH-
32TOPA © MAaNkK TeMRepaTyped Koehxn-
WHEHT (BB3AYIEE  SHOKKOHACH3ATOPI,
SHIery xomaenszaropu). Teim Kamanwm-
TETH MOTAY 113 ¢¢ PERSIE3APaT ¥ © 1I0-€BTH~
BUTS ONUNMHID (4HI HOHACTPOMBAINH KOH-
ACH3ATODM, ROUTO g OCTAHAT CHCj TOBa
& MACTOTO CH, HO v¢ Tpalsa na ¢& 3ainu-
rens aSCOMOTHO CHIYPHO OT aTMochepHy
su3jeficTe. 3a Leata DpOMEHIMBUTE
HIE  OOCTOSIHEM  KOHACH3ATOPH €& JIO-
STABAT B MARCTMEC0OBA KYTHHKA, KOATO ri
HPEANATBA OT arMocdepny BIHAHNA,

Mexaun4noTo 3axpennzie Ha TpHOaTa
#a COIiacyBailus eJCMEHT B TOYKHTE Ha
3axpaHBane Tpsbsa [1a CC U3BLPIUK TAKA,
4¢ T8 1A ObAe MIOHTDARA OT W3ITBUBATCIIN.
3arosa ce ynorpebapar BAHM HPOCTH HI0-
HATODU, TIONLBPKAII PACTOSHHEETO, Wl
MOCTHETZ 33 TPHOMIC, KOATO €4 CHBP-
38HE CAHO ¢ APYro NIOCPEHCTBOM M30H2-
uronHA nenta. Ha gur. 6.6 e noxarano
SHHO MPSJIOKEHNS 30 MEXAHUIHATE KON~
CTPYKUMA HA OMET-CHITACYBALl €IIEMENT,
2 na fur. 6.7 xavo ppuMep ¢ noxasano
OMETa-CRITIACYBAHE HA CHHA S5-C/eMOHTHA
HAeu-aurena.

Kpnrepuit 3a HpUNaraHeTo a OMera-
CBINACYBAHE € TeMOCPATYPHATA 3aBHCH-
MOCT HA CTOMHOCTTZ HA KAnauwrers pa
H3NON3YBAHUTE KOHASHIATOPH,

6.5. Yernsprenasern TparcgopMan
Top (Q-match)

Cropen dopmyma (5.31) Mexay unio-
3070 CHUPOTHEBICHHE £ HA CIHA HBYUPO-

POMAHA ZIWHHS C CHEKTPUMCCKA HHLIDRMAA
L4, veluuar moueH wumnemanc Lp B
WIXONHEAT ¥ WMNEHaHC Z, ChiOecTBYR3
cHeAHaTa BPHIA:

Z 1’2'\," Z E'Z A

Tosa o3aauaBa, uC HLOBXORUMOTO Bhi-
HOEO CHUPOTHBICHHE HA SUHA 4YEIBBHHI-
BRIHOBA JIWHES BuHArH Tpsbepa na e
CPEAHO TEOMETDMYHO Ua HMUCHANCHTC
Zy n Z,, xouro Tpsbea pa Ce chraacy-
par. Ype3 pa3MECTBAHC WA wICHOBOTE
HA TA3® GOPMYNA €& HONyYana

(6.6)

AXO BMECTO Zp €8 3AMECTH BRIHOBCTO
CHOPOTHBIICHTS Ha HAMUEATA 33Das
BAmMA JMHEN, & BMECTO 2, —- BXOMHOTO
CHOPOTUBIACHIS N3 ZHTEHATa, TO WO 10p-
nata QOPMYNA MOXS A ¢ TIPeCMETHE
HEOOXOMMMOTO 38 TOYHO CHITIACYBAHE
RBIIOBO CHUPOTHBICHAS Ha ICTBBPIBEN-
HOBHS TPAHCGOPMATOP.

Ha dur. 6.8 ¢ nokasad TaELn 9
BLDTREINOS  TPAHCGOPMATOD, HapAIsR
ome {J-maich.

Tasu tpauchopMupAIna IWHZAE MOXe
2 ce Npuiara 3a BCHIKH CUMSTDHYEQ

3aXpAHBAHE AHTEHYH CHCTEMA ¥ 37 RCHAUKn
BINIORE CHMETDUIHY 3axpanpanty xabeyn

L e Z =ﬂ/2 -V H
s r GZA "\ E
N
S \
N AY
S \\
S Haoarmopy
2
=
=
I 3 2
22 £
Apousdosie Haonaanpis
Jsnea saxpai-
fawra sunug

®ar. 6.8, Merspprobamoe  TPoECHODMATDE

23



HOROIKOTG 38 BHIFHOBOTO CHIPOTHBIE~
une Z Ha TpaschopMHpaiara JiHHES C6
TONIYHABAT CTOHHOCTH, KOUTO € BH3IMOXHO
A2 e OCBRIIeCTBAT Mexanmuecku. Tosa
UPAKTHYCCKY € PBLIMOMHO YIpY BRIEOLBM
conporasnesns mexsy 50 u 600 Q.

purep

Hnps CeMeTpUYHE aHTCHHEA CHUTeME ¢
BXOEAC chipoTusaenye 120 £ rpulsa na
OBAC 33XPadcua upe3 CHUMETDHIHA A8y~
UPOBCIESR JIEHES C BHIHOBO CBHIDOTHBIIE-
ave 280 £2. Koaxo rousmo vpsiGsa
Oeje BLANOBOTS ChHUpOTABIEHHE £ a
ueoBXORUMATa Ba CHINACyBane YeTHaDT-
BHIHORA FpauchopMupana  ausms?

196,790 =~/ 33600~ 18353,

ErieHancod
1404, OKOAD
S00mim . 200 mm

TPEOE

Addot

Jaspenlau.
a0k ™,

S

- LI0ATIT 30 BN CLIIHE §3
el f el

- et

| lesglne minve

%

I8 RO IEHOGHEIR AT

Gur. 6.9, Bapranr 33 wspaforra ©3a  9eTBLPT-
BEUHOE TPIHCGOPMATOP ¢ HE3MCHICMO BBLIHOBO
CHRPOTHBACHHE: @ -— MATHSR oTnpen, b — marnen
GICIPARY, £ 3AKPSOR3UIK BaoKrueTs

94

e MRGE JE 0 158K P

Crioper ¢wr. 5.4 enua ABYIPOROIRS
AEHES C BBIHOBO CenportHBNedde, 183 £
MOMKE 7@ C© IOCTATHE, 8KOG OTHOISHHETO
H& Dpa3CTOSHHETO MEXRY NPOBOMRMLKTES
KbM TEXHES JHaMeTsp € pasHe #a 2,5:1
(32 BL3OYINHA HIOMALUUA).

AXo ce TipHeMaT 39 Heu3Oemint Maixo
no-ronseMure 3aryOoy, CAHA TAKana 4er-
BEPTERARORA  TPANCHODMHEDAIIA  THHEY
MOWE Jla ¢ HANPaBM ¥ 0T NPOJABAHMTE
ADHIER BHCOKOUECTOTHR Kabeny, KO-
OROTO BM CHAPOTHRACHUE OT-
sanara croiuoct. onex
4pes DAPANCHHO CRBP3BAHE HG Ta-
1ma pycoxouecTotThy xalens morar ma
O TONYHYAT K EpYTH CTOHHOCTR HA De-
AYRTARTHOTO  BLAHOBO  CHApOTHRIEHUL.
A¥O wonpuvep ¢ HeOOXOAUMO BRIROBO
craporusienne 140 £, Moxe na ce CBEp-
WET  DAPSIICHHG L TBBIOBY

IpK ) xaden ¢ BBRIHOBD
cpupoTaBaenne 280 L. Jiapanensorto
CHBD3BANE HA TO Gen ¢ BRITHOBO
cppportusienre 240 2 ¢ Py © BRAHOBO
corportusacuye 300 £ 61 1an0o BLAHOED
CRITPOTHBASHUS

240.300
o =z 1336
o0 1330

(rapanesnno ChPIBANE HA CHNPOTHRICHISL).

Tinw ropa tpabpa za Cce pHBMERY NBETE
THHEY 8 HE (H BIIMART B3ABM-
NET RO BLIMOM-
enna oF apyia). Tpsbsa
04 KOCHHUKEBTRT HE
rORY S K200 upu onpe-
MO eikrdara gy, Koeduumen ey
AOKE A C8 BHIH B CROT-

ENek-
3318
B PEIIORSHAC O),

FenocTatei da Pas rpancdopynniing
JMHES €, Me NOLTH HE € BL3MONGIO Ha e
HANPEBH  JONLIAAMTERER FOPCKIHs  Ha
CurpacyrpueTo, 34 Ta3y uen 0u 1pubeane
@ C¢ B3MCHH BRIHCBOTO CHUDOTHBICHAE
B i L B MAJIKH PPasyG,-

LOl" ‘HO HHEHAE HA MEXAFMY-
HATa KOHCTPYKIAS TAK¥Ba YeTBBPIRBI-
ALY TpAICGOPMATOPE ¢ TIPOMEIIUO @
BHAHOBO CROpOTHRACHNE MOrar na Gsmar
ranpapesun 3z YKB-oOsipara (Qur. 6.9).
Jaropa Ce UINOH3YBA NIACTMACOBA OCHOB-
B JABATA [OROBRHAZ XM
KOSTC ¥Ma pampeunn npopesy, Te cnymar
33 HA2COUBAHS HA ABATA YEponBaiuy Onoxs
®a HARATa napanensa TPHla, Koaro Moxe




A3 €6 MIMECTBA SIABHO B HOCOUEHNTE ChC
STPENKUATC IOCO¥E. B jnscHara crpaHa
M4 IO TPYM HYDRA, B KORTO MOTaT Oa ¢
saKkpenarT yxpensauwire Onoxone ma jasc-
Aara Tpufa. Taka pascrosHESTO MEXDY
TPBONTE MOKE NA €6 WIMEHS ¥ CTBUaHO.
Camure ykpensaind OJiOKOBE & u3pa-
sorear or ycroifumea Ha arMochepry
SAMFHUS  IJIACTMACE © MAUIKE 3aryOu.
B 1ex € HPABAT MBa VYK HNOBLUS XaHAIW
< dopMaTa Ha UONYEPSHT, B KOUTO MOTar
Ja OpHar Jakpenesu ¢ BUHTOBE TPHOU C
DazpuEn uamerpr. € TOBa Ce Ch3nasa
spyMoxrocT pa ce paGotw ¢ Tpebu ¢
PAIMMCH FHAMETHp. TipH eOHO Takona
UOAPOKAAHE MOraT Ha €€ Peaisupar
SLAHOBY CHOPOTHIICHUs OT Oroio 150
a0 500 Q.

Paszbupa ce, MOXE 23 CC IOCTPOY COHH
gecumerpuder Q-match u ot na ce wa-
O3YEA CNSNL TOBA 3a CHIVIACYBANC Ha
goaxcuaiied xabor ¢ cnHa HecuMEeTpRYBA
apvens (manpumep rpayig-nnebn). He
aupary ofasm:s MOMKE Ja ¢e HAMEDY Ha
gazapa Koaxcaanen xaben ¢ weolxo
MOTO 32 €IHH YETRRPTREIII OB TRRHCHOP-
MATOD BHAHOBD CHIPOTURIIGHNS, TAKa Y€
gail-yecro He mome na o maberwe meol-
XOOUMOCTTA OT CaMOPBYHOTO u3pabor-
BAHE HA KOBKCHANHA UETBLDTBBIHOBA
anps (B, dur. 5.5 w dur. 5.6). Japanu
SLIHUKBALITE TPV TOBA 3ATPYIHEHUs OT
MEXAHWUYCH XAPAKTSP B PAUAONodHTEN-
CXATA UPAKTHKA PANKC Ce CHeilar Xoak-
CHANHY  YETBBPTBBIHOBY  TpaHCHOpPMa-
TOPA.

Tpsabsa Ka Ce CHOMEHS Oule, 4¢ BCHYLY
AHHAY, UWATO  SICKTPUYECKa  HbIKHHA
BLINUZA HA HEUSTHO UG JUCIO ITHTH
AMA (34, 3/4, T4 u . 1), upurexasar
CHINMTE TpaHCQOPMEpPAII CBOHCTRE, KaK-
TO  HCTBBDIBRIHOBHST T paHchopHMarop.

JAE g

6.6, HeTsLPInbINOBR CHRAACYRA-
e JguEag  (MeTRLDPTRBIHOR
meiid)

(Iemcapmab./mo(mmg CHREAGCYEAUIU ARHUR
o~

ppennara y;mﬁiﬂa BLIMOKEOCT 3@

o SAL
o
Zy s .
0h
ZA <7, S

CTHIaHE Ha ONTUMANHC CHUAACYBAHC o
XATO 4e JIM ¢ CXemara, KOSTO uMa uahk-
OUPOCTEHATZ MCXAHHYHE KOHCTPYRIAL.
Ta ¢ U3BECTHR M UOI ¥METO UYemsbpi-
gvanoe waellyh wa Matching stub.

HeTBHPTBHAHOBATA CHITIACYBAINE NAHMA
C¢ W3MOIIYBa HA WHPBO MACTO 33 CHINE~
CyBaHe Ha KHCOBEIHOBU XUYHW QHTCHH
KbM KaKsa Iia € CHMeTPUYHA 3aXpausaig
sanwst, Helinara ApaioxuMocT ce orpas
Hpyasa OT TOB3, Y€ TH Karo UECTOTHO
3ABUCHM CIIEMCHT CTECHHBA B W3BECTHH
rpaHiUM YECTOTHATA JICHTA HE AHTCHATA.
Jarosa MINCA3YBAHETO M B CHUSTAHHAS &
WHEPOKONEHTORY RHTEHH HS € pauuo-
HATHO.

Hacrpolisamoro Helcrsae Ha ABynIps-
popuare JmuaEw peue Oeiue ONMCAHO B
paznen 5.2.3. KaxTo € #3DBECTHO, SHEH
OTPs3BK  OT JAHEMN ¢ Hwnkmia  -<Af4
AEUCTBYBY BUHATH KATO MUCTO PCRXTABHO
cpuporuriaeHrs. 10BA DCAKTEBHG CBIPO-
TUBICHVE TIPH IO, MANCHA HaxeCoO HA-
¥pas, uMa supykTameH xapaxrep (X))
KO NHHUATA € OTBOPEHA Ha Kpas, Chnpo-
TUBASHHCTO HMA KanalnTuBer Xapaxrep
(Xe). Toea ce pumpa or dur. 5.29,

AKC enHa IUMHWs ¢ ObinKAds  <<Af4
CCHATORAPH € AKTUBHC CLUPOTABNIEHRE Z,,
qUATO CTOBHOCT © TO-MajKa oT BBAHO-
BOTO CHUPOTHBICHHE Zg HA JUBHATA,
Zg B Upyrus xpail pa JAEMaTa C° ABABA
KaTO UAPAIENNO CBBD3AHM AKTUBHO Chbe
nporugiedne Rg ¥ PEAKTUEHO CHAPOTHB-
geuge X, Ha dur. 6.10 ¢ noxasaus
eKRUBAJICHTHATA CXEMA 33 TO3M Cny4aif.
Toli karo Z,<Zg, PEAKTUBHOTO CBHIPO-
THBICHRE Xp ¢ MHAYKTHBHO. 3a ja ¢ Ho-
nyuu peasno Zg, HHAYKTHABHATA KOMIUO~
HenTa TpsabBa Ja ce KOMUCHCHPa C PasHa
O TOMEMAHA XanauuwiueHa pPCakTEBHA
xomnouenTa. Tona craBa, KaTo ¢ BKIIOUR
MapaNeiio eAWH KOHHEeHZATOD, KaKro €
nioxazano Ha dur. .10,

Koraro TOBAPHOTO CHIPOTARNCHUC Z)
¥M3 NO-TOJIsiMa CTOHHOCT OT BBHJIBOBOTO
CHUPOTHBNICHYE Ha JuRAATa Zg, & HAHLE
olparuust cnysait (bur. 6.11a).Torasa £y
NPUTESKABA KaNalnTHEHR PeakTHBHE KOM-
HOHSRTR, XOATO TPAOBa Aa Ohls KOMGSH-

Dur, 6,10
Konmencanass w8 uHiyR-
THBHATA PCAKTHBHZ KOM-

OOHSHTAE WPHR  HBYODPG-
BOHMAN JSHEHE © NGHNA-
Ha < o4 EEBBBI-

HEHTHA CXOMa UpH ZA<
Zz 5 b - ROMIEHCAURE
Ha XE apes XC
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cHpRiE SDE3 HADANLIHOTO BRIIOYBANS HA
enas @y rTEBHOCT ((UT. 6.110).

Tara BXOJHUAT UMABKANC Ly €8 CLLTOR
camo OF awiusHa Komnogenta Rp. B 2a-
BUCHMOCT OT ABIDKHHATA Ha JIHHHATA
} Zy MOme Ia DpPEcMe CToUROCTH
wy 2, (Mpn KbIUKEHA HA AUHHATA 0)
Z$
i o {np¥ cHEKIPHYCCKA NBIDNHRZ Ha

A
auEEsTa Af4).

FIparThuecsc  DPRIGKSHRC Ha  TO3M
cryMall € GCTBLDTREHHOBATA  ChIuacy-
sama mmapg, Kakro € NOoKa’aHo R
dur. 612, easa 3axpanBalis JHERST C
PEIHOBO CRpApoTUBAcHHE Zg CC CBLDIBR
AANP28O B OCHOBATA HA ZHTCHATA, KOCTO
& HPENCTABEHO CRC CHIIPOTHBICHHETO Lp.
Axo Zg Mie € papHo Ha £, TOTABA nMicsa
SELTNIACYRAES W CO NOSBABAT CTOAMH Bhi-
ge, KoedmimenTsT HE CTOAI BBIAHN CE
SUPeJenH HARPABC OT OTHOUICHMETO HA
Zy, ¥ Lg (s==2,]Zg, CHOTB. s=Zo|Z4).

Ha pascroanse O OT TOUKHTS Ha 3a-
¥paysane Ha awrenara Z, HMUOCAUICHT
STrOBapA HA BHIHOBOTO CHLIPOTHBICHNE
g Ha 3aXPANSALATA TUHEA, HO TaM TOH
MMz B DOAKTEBHA KOMOOHEHTa. AXo ®
TA3K TOYEA PEAKTHBHATA KOMIOHEHTA Ce
ROMIGHCHDa upE3 CHMH YETBBPIBBIHOB
wiclid {peaxrusua nuEMA), To £ wma
peanng CTORHOCT ¥ 8 HOAYMABE Chlnacy-
Bage, T. €. IO JHHHENT2 BEUC HAMA CTos-
I BEIHE.

AXO £, mMa [o-MasKa crofisocy or Zg,
foraga Xompescaumsra Tpubsa ma ce
M3BLPINE ¢ OTBOPEE Hakpad Chryacybail
psteitd (Gur. 6.12¢). Topa ¢ CKBUBATICHTIIO
B4 CBBP3IBANETO Hd KanauyreT. HanpoTus,
Gp¥ Z,, TO-TONSMO OT £y, C6 H3NCI3YRA
paNer  BAaKbCO HAKpas YETBBDTBBIHOR
mineid (grpyrrrsaoct). ToBa ¢ 1ioKa3ano
ga ¢ur. 6.126.

Ot ToRa CHemBa, Y& HWHPBO TPalBa Xa
ce yeramoBn Janu Z, € HO-TONAMO WM
gso-manke or Zg. Topa pemiende He €
CROPSANC © HZKAKBH TPYMIOCTH, 3auoTo
REGIOBOTO CHOpOTHBACHHE Zg Ha 32-
ADAMBAINATS JEHs O TpaGBano BHHATH
ma Gpae TOMHO WIBECTHO (BXE. pasnel
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g LICHCRUMA HZ  Kaia-
AETHUHATA ; DCAKTHBIG
ROMUONCHTAa DpPH HEY-
HPpoRoRugd JIHHAE ¢ ABiE
swuma <M4: g -— exsmn-
BANIEHTHA  CXGMA - UPR
z A>Z Y b — KOMUEHCS.
nEs A3 XE Tpoi XL

) ©O AABa B ONHCAHMATA BM BIF ITBK
ce ONEHK ¢ HOCTATHYHA TOYHOCT.
MOWE Ji3 CE Kaxe, $€ QKO
BUTEHATA CE 3aYpAHBA B TOYKH, B KOUTO
TOKBT ¥Ha MAKCHMAIHA CTeHNOCT (Hanp.
NONYEBIHOR AAUON), BXOIHOTO ¥ CHUPO-
THEICHAS € MAJIKO ¥ B TO3H ciyyall npax-
Tavecky  Bunary 2, <Zg. T AHTEHE,

3axpaspaiag Maxi fysi HA HAUPSKEHHES
(Haﬂ;ﬂ- It AEVICH BENE  HTbY-

BaTe,

aXpadEpal B Kpad), ©

UMIGHAHC B TOM
ne wa xabena ¢ aum f

conugero MeKHy TOYRATES, B
KOUWTO ce ceapanar xabedsT M aHTeHATR 2
TOUKETE, uTG CE CRBD3B3 HETBBPT-
BESHOBHAT b, Xa¥xro ¥ ABLIKHHATE
Ha [IIe
APOTHBIAC
OF TOBRL Ha NSl

Hanune

7, Zg
Omfispen cozsa -
cybail viie
a)
- Ak
e z
s “
% .
N\,
N, I
&yllait wirnd h

Gy, 6.12. Cxema ng SCTABPTELIHOB CBINACY ALY
wuteiid: @ — CHIACYSAm Ui, OTROpERE BE,
xpag (upa: Zy <& S‘)’ b —— HOTBBLPTRBANOB ULIRHE

HAKeR HAXpAs Haxnco (pm 2, &>Z S)
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Bur. 6.13. 3apHCHMOCT Ha LBILAKNBATA Ba OTBOPEHBs ChIacysa wuieliq B u wa pescrossusaa C B A
OT NOC(blﬂlBCHTa HA CTOSIIE BBLAHH 8. ,HEHIHHTC 38 mpamnes ¢a B A

nuero na Z, koM Lg. Toil KaTO orHOMImIE-
HUeTO Zy/Zg, CvOTB. Zg/Zy, npencras-
AgBa  eOHOBPEMEHHO. KOeUUBEHTHT HA
crosuy BEIHM §, pascrosmumero € u
apixuHaTa B ca dydxums Ha xoedmu-
HHeHTa Ha CTOsmE BBiHM 5. Koraro sa-
XpaHBaIIATa JIMHAR ¥ YCTBLPTBLANOBUAIT
mieitd) WMaT enHAKBY BLIHOBM CBHPO-
THBIeHns, B Ciayyall ue Zy > Lo (uersbpT-
BRIHOB IUIeH], Hagen Ha KHCo Ha Kpas),
BAXAT ChOTHOWCHUATA

tgCm=s \//:&‘

6.7y

M

(6.8)

Axo Zj<Zg (MeTBBPTBSIIOB wich,
OTBOpEH HA Kpasd), WBIKHIHTE ce npe-
cvaTar no Gopmynure:

ctgCa=nfs 6.9)

u

{gB== (6.10)

Hemxunpre C u B ca #3pasedu s prio-

7 Happupug HO asreny

BH CPRycd. 3a HpeussHcensaBade CoyXHE
CHOTHOMIEHBETO!
AbiKpana B rpanycn = 360 . reimuHa
B A 6.11)
Kpunure va ¢ur. 6.13 n dur. 6.14 ca
HOAYYCHM TIp¥ M3B0N3YRAHCTO WA TOp-
nure Qopmynu. Ot Tesy xpusu Ges oco-
Geny H3YMCAEHMS MOrar a 8 cHeMar

KORTO Ca J@ieH¥ B 3RBRCHMOCT OT XO0e-
QuIEenTa Ha CTOSNIM BHINE 5.

TIpu Tosa ce IpenIIonara, e BeEoB0TO
CLUPOTHBICHIEE HA CHIRacyBauaTa N~
HHS Z; e PaBHO Ra TOBA Ha 3axpauba-
wara s Zg. (Ocsen ToBa BXONHOTO
CHIPOTHIICENS Ha auTeHara £, ne Oupa
A WMMa peaKTHBBY KOMHOOMEHTH. 10B2
3pauy, ue anrepara Tpatea ha ¢ nacrpoe-
na B pesonauc ¢ paGornara KbIDKnHa Ha
phiHaTAa. :

Trit KaTo HPUW METBLPTEBAEOBOTO CHI-
JaCyBane B CHIHOCT CTRBA A¥MA 32 Ha-
crpoeua nuHms, 1pabBa g ce wva upen
BUI Koe(WLMEeHThT HA CHBCHBANHC Ha H3-
HOJBYBAHATE 338 LIHTa CYPAIbLUK OT JH-
puAra. lpy  ABYIIDOBOZHETE IHBUM C©
gB3OVINHG #30Hanua J Bu3lmM3a CpefHo
wa 0,975; onpenesennre KpIHKHEE TpabBa
na ce-ysmuomar ¢ rasu croizocr. Koe-
QEIHCHTHTE HA CKBCIBAHE 32 OOHKHUBEHO
gponabannTe kabend ¢ nmacrmacon OH-
CIACKTPHK ¢ -aBar B HPOCHEXIATE.
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Gmr. 6.4, FanuCAMOCT Ba NBILKANATA HA Cbriacysamt uuteld, HANCH HA ¥pas Ha KECO, W HA pas-
crossuara G B A oY KOODMUMEHTA HA CTORWM BLisu 5. JaHHMTE 32 ABDKHHATA ¢a B A

Mpusep

B nonyseimos  xumon 33 oOxsar
40 m (pesomamcha wccrora 7025 kHz,
CHOTR., IBUpHA Ha seasata 42,7 m)
AMa BXORHO chupoTmBieHue 65 Q. Toi
Tpabera na Guae CHINACYBAH KBM €IHA
CUMETPHYHA ABYINPOBONHA JUHAR OT TUNA
300A7-1 (BLAHOBO CBHIPOTUBACHHE Zg=
=300 3, koepmuuerr HA CKbCABANE V==
=(,8), KaTo Ce W3INMI3YyBa YeTBHDTBLI-
HOBA Chruacysama Jmaua. Cpriacysa-
miara JauHas e mspaboreHa oT Choius
Tan xaben.

TIspBo ce yCramosaBa, 4€ BHIAOBOTO
csnpoTsiene Ha xabena Zg (300 Q) e
HO-FONEMO OT BRKOAHOTO CHOPOTHBIICHHUS
sa anremara Z, (63 ). Jatosa Tpabsa
18 CE W3OOM3YBa WeTRBPTHBIHOB muTed,
OTBOPEH Ha Kpas, ¥ 3a CAyuas  Baxar
wpupuTe, nokxasand xa dur. 6.13,

Koepmienrsr Ha CTOAIME BHIAM O
nonydasa o1 g :Zy=300:65~46.
ThpeH €6 BLpxy OPHUHATHATA OC TOUKATA
4,6, ot ues ce ApeKapni XOPH3IOHTAIHA
Hpapa J0 upeceunata rouka ¢ xpusara C.
Ot npecednaTa TOUKY, CC CHYCKA HEPUSH-
DEEYNAP G0 abcimcHara OC M BhPXY Hed
¢e orymrra 3a C enua mpoyxnaa ot 0,068 A.
TIpeceuraTa TOYKA HA XOpPHZOHTANHATA
apasa ¢ xpusara B xasa NBIOKMEATE HA
miichiga B=0,165 A. Oupenensnero Ha
ofmarta mexuEa. A po ¥pusara A 6m
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MOIJIO Ja OTHajHe, 3amoTo TH C& HoNy-
gyasa manpaso or B-4+C==0,233 A. Uz-
YHUC/ARBAHETO HA IBLIIKXNHATE NPA NBJIKHHSE
ua sbaxara 42,7 m uzasa

C=42,7.0,068=-2,9036 m,
B=42,7.0,165=7,0455 m.

Cera tpsOsa na ce B3eMe pex BUA Ome
¥ KocULMEHTHT HA CKBCABAHE HA Ka-
Gesta (0,8):

C=2,9036.0,8=2,32288 m,
B=7,0455 . 0,8==5,63640 m.

O7rryk ce nonyuasa, 49¢ Ceriacysade
CBHIECTBYBA, KOFATO 3axpausaliara Jig-
HEsS Ce CBBPE HA pa3CTOAHHE TOYHO
2,32 m OT TOYKWTE HA 3aXpanHBaHe Ha
agrenara (orpserx ) m Cliel ToBa HA
CHILCTO MACTO €& 3am0H €IMH OTBOPEH
ra xpag uuteiid ¢ gbwxkusa 5,64 m (oT-
pssek B). Hlmeddwr Tpsbsa ma e uspa-
Soten oT colusa Tan kabes. Tosu nprMep
e nokaszag Ha ¢mr. 6.13 ¢ npekscHara
JIAHUA,

Hali-no6pu pe3ynTarty IpE Chriiacysate
Ce HOCTUTAT, KOTATO ¢ M3NON3yBa H3Me-~
pHTE] Ba CTOSIUH BRIHE. B Takss ciyyal
AHTEHATA THpPBOHAYAIHO CE CBbP3BA Ha-
npaso KbM IpeasueHaTa 3a LeaTa 3a-
Xpausama junms (ne ce nocraps neld)
¥ CC H3MEPBA NOJIYYSHUST KOShHUMEHT Ha
crosu Bring. Thil KaTo npu TOBA H3MEpP-



drr. 6,15, Tipavepn 33 asuon3ysale €2 GCTBHPIBLIEORO CHUHACYBRES: @ — HPE NOKYRLRECE

anoi, b-— OpA UCHORBIHOB HMOON,

BAHE Ce OTYATA TOYHATA CrofiHocT na
goeduIenTa HA CTOSWMA BBJIHA §, TO OT
dur. 6.13, cvors. 6.14 morar aa ce onpe-
nensiT TouHUTEe croWHOocTH 3a B un C.
Be3 na e neoOGxonumo Ha ce oTCTpaHssa
HOBTOPHO 3aXpaHBALIATA NHMHAN, HA Pa3-
crosiane C OT TOYKUTE HA 3aXpaHBaHe Ha
AHTCHATZ CC CBBP3BA  CHIJIACYBAIMAT
mneiid B m taxa ce mocTura ChINacyBaHe.

Topa, 4e ceruacyBamuMaT nuekd Ha
dur. 6.12 u 4eTEEPTBHIHOBATA CBITIACY~
samia apang Ha dur. 6.13 » dur. 6.14 ca
HAYSPTAHH pa3NuYno, Gu MOrgo ua Ha-
BEAC HAa MHCHATA, Y€ TYK CTaBa QyMa 3a .
AB2 Pa3nduE} BUJAZ Chruacysane. B pedt-

Zy>7s

¢~ 0P AHTEHA, 3aXpPaBBABA B XDAA BA HpOBOHEAY

CTBUTETHOCT HMa CaMO €HAA MANKa Pai-
JImKa B KOHCTPYKTUBHOTO OQOPMIICHNE, 8
eNSKTPHYECKA [BATA BUAR HA CBHDIRAHG
¢ca Hameiano papuocroimi. Ha dwr. 6.13
¢a V3YePTANH PA3NVYHY NPAMEDH Ha UpH=
JOXKEHWE HA VCTBLPIBBAHOBA CHINACY=~
Bawa jmuug, 4 Ba ¢ur. 6.16 — crumre
UPEMEPH C M3NON3YBAHE HA ChINacyrany
umeid. Kaxro Bewe Oeie xa3ano, npara
HAUEBa Ha CEbP3BAHE CUEKTPUUECKE CA
HAOBIIHO paBHOCTOHHA. Hapcaxepie ¢ &
€ 03HaueHd H3BECTHHMAT NONYBBIHOB -
noJj, b  TOpeACTaBINBa  UEHOBBIHOP
HMIION ¢ BUCOKO BXOAHO CBUPOTHBICHWE,
@ ¢ — 3AXPARBAH B KPasd C¥ AZNHABATEN,

@ur. 6.16. TIppMepr 33 HPRIIOKEHHC BA FCTBBPTBHANOL ChIACYBI WOIEHD! & v UDB OWYOHIEHOD

nunosa, b-— npH  HENORBIROB  NMNOK,
Ha 2HTCHEHS APOBOZBUR

£~ [P AHTEHA, SAXPABRABA B XpAasi
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HESTO  ARIDKHES MOXe fa Osle Hpous-
BOAEG YHECHO WHTH HO-TOoJsMa 0T AJ2.
3axpauBauuTe B Kpast UINDUBATEIM UMAT
TONAMO CHBIAPOTHBIICHHE B TOYKHTS HA
3AXPAUBANe H 3a70BA NPH THX €O H3MOJ-
3yBa CLINACYRANY RURHGD, pasieH Ha Kpas
Ha KBCO.

Orpazerer ot x2deil B HO PBIMOX-
Hoor TpabBa xa ce OTBEXAA OT 3aXpan-
BAlUATA NHHES TOH UPaB BIHI. 13 ChOT-
BETCTBUE € TOBA USHCKBAHE CHOPEH KO-
KpeTHyuTe yeaosus tpadsa na ce npeuenu
paiK ¢ no-yrobHo za €& u3NOoJ3YBa KOH-
CcTpyRuMaATa, noxasana ga ¢gur. 6.15 (ver-
BHPTREINOBA CHIAACYBANIA JMHIA), A
Tas3y, paresa ua dur. 6.16 (ceroacysan
wineid).

Bps scudEs HACTPOCHM JIMHMY Chlue-
CTBYBAT CTOMHM BBIHA, 3a xa ce usbsaruar
ao-rofem#are  3arybu, Tpsdea OTPE3IB-
uure or nasaa B w C ma ce mpaBar ox
BEIMOKEO Hal-pebeny MpoBOSHKLE | 18
Ce M30N3YBaT BHCOKOKAYMECCTBEHN R30J1a-
“ropu. Topa Baxd, 0cobeno KOraro OTHO-
menrere  Zy 1 Zg, <porB. ZLgiZ,, ©
MHOYO TOIBIMO  (ToasiM  KOSOMLIHCHT Ha
cTosy BBIHEY Bce nak npH xoedwu-
IHEAT HA CTOALIM BHIHH HO OKOJO 5 Ou
MOTJIO Ja €& U3THOA3YBAT ¥ HC-THHKY 1po-
BOIOHMAI ¥ H30JATOPH CBC CPEOHO Xa-
vecTBo, 003 ToBa na posene no 3abene-
skavw 38ry6m. B Takwsa cnyYam Morar
N C WBIION3YBAT HPONABAHMTE JICHTOBH
Rabems.

Upes cermacysam unieid mMoxe na ce
HOCTHIHS CHITIACYRAHC ¥ TOraBa, KOraro
BXOAHOTO CHOPOTHBIICHHIE YA QHTCHATA Z)
M2 PEAXTHBHA KOMOOHEHTa, AKO Zy €
KOMICICKCHO, pasupeie/ICHHETO Ha TOKA ¥
HANPSKSHUSTO po JUHAATA Ce U3MECTBA B
3ABUCHMOCT OT TONCMWHATA ¥ X&PaKTepa
Ha peaxTHBHATA KoMiloHeHTa. Tona uime-
CTBaHe CTABA NG TAKHS HAMHH, 46 MAKCH-
MYMHTE (CHOTH. MUHEMYMUTE) HA TOKA
M HAMPSKSHECTO Ha CTONINATE BBIHE HE
ce T Beue ma pascrosHme A4
(w1 3/4) OT TOYKMTE WA 3AXPANBAHE
U3 AHTEH3Ta, RAKTO € TPV AKTUBHO BXOIHO
CHIPOTHBIICHUE HA aHTCHATA. 3aT0Ba C
HOAXOHAIY CHLICTBA 33 U3MEPBane Tpab-
B3 A €2 YCTAHOBA MOCTOTIONOMKEHHETO
HA ITBPBAA MAKCAMYM 10T MHEHEMYM HA
TOKE [0 JHHPATA, KATO CC M3XOMna OT
TOYKMTE HA 3axpaHBade Ha aHTeHaTa.
Crienn ToBa, Kaxo ¢e THeNa OT TO3M Mak-
CHMYM {MEHHMYM) HO HOCORA HQ Hpeda-
samens (CrOTH. NIPUEMHMKA), C¢ HArma-
capar appkarmre C A B, Axo ce u3xoxaa
OT MAKCHMYM HA TOKA (MuHEMYM Ha wa-

igo

npeXeaueTo), sa oupegensguero wva C u
B tpaCea pma cc wsnoisyBa dur. 6.13.
AXO H3XONHATZ TOYKA € BB3EN Ha TOKA
(MakcuMyM Ha HANpexeHeTro), ' Torapa
sy Qur. 6.14, Jhoburenmre,” xouro
IOYTH HE pasnosiarat © W3MepuTenHa
anapaTypa, essa jin Guxa MOTd Aa H3n0J-
3yBaT TO3M meron. OCBeH TOBA BAHArM
CBINECTBYBA CTPEMEK SHTEHATA Hu Gbie
B pesonadc ¢ pafornara vecrora, 4 TO-
Tapa ¥ BXOJHOTO # CHUPOTHRICHHS 7,
e aKTABHO.

6.0.1. Hecumerpuyen coraacyzany mineiid

AXO enHa 3axXpaysapa B Kpas anTeHa
TpsbBa ma ce BHIOYMH upes YETBHPTBLI-
HOBA CpriIacyBaila mHHs, ocobeno ymos-
HO € Ja Ce H3LoJ3yBa KoakcHaneHn xaben.
Hecumerprusara To4xa ¥a 3axpaHbase
HAMEDA, MNEAIHO TPOHLIDKCHAS B CHIIO
TAKA HCCUMESTPUHMHMA KOaKCHaneH xaben.
Ocsed ToBa KOAKCHANHUAT XKabes e yoroi-
yue Ha arMocdepHH BIHMAHMA #  4pe3
JIOYTH CHBLPUICHATR CH  €KpAadHpOBKa
SIMMMUHEPA HOKCNAHUTE H3Nbupanus. Pa3-
Gupa ce, B TO3M ciuyyall CHIIACYBAIUAT
nuvieiid M 3axpassaniaTa JHHAS CE npa-
BAT OT enuaks¥ xabemu. OnMcasure no-
YOPC W3NBIHERHUS ¢ HAUGLIHO BATHAHE M
33 YETBBPTBBIHOBE KOAKCHANHA ChIja-
cyBamia JIMHHS, )

Tosi xaTo B OTBOpeHMs Xpaik Ha cauu
HACTPOEH AHTeHCH WPOBOJHHK ¢ JbJI-
sKHHA, A2 (o a1 . A[2) saBary wma Max-
CAMYM H3 HANPEXEHHETO, BXOHHOTO Ch-
NPOTHEBJCHKE HAa aHTeHa, 3aXpaHBaHa B
Xpas, € MHOTO BUCOKO. 3aroBa BBHB
BCHYKE CJIy¥ay Z, € MHOTO HO-TONSMO
or Zg. OTryk Cheasa, € Tpsbea na ce
TNPWIOKH Cpiyacysawy neiid, nanen Ha
Kpass Ha Kbeo, npu ropa pasMmepure C
u B tpabea na ce oruerar or dur. 6.14.
ViMremadcesT B TOYKA1A HA 3aXpaHBaHe
Ha TO3H THH AHTCHH BHHATH € TIO-TOJAM
or 1000 Q, 3aToBa BHB BCHYKW CIYYAU
Tpsabea A ce ousksa KoedurMeHt Ha
CTosiy BeAHY y==20, ToBa o3payaBa, e
TOYKATA, B KONTO CE CBBP3BA CwRIMACY-
pamasT nuehd (pemxkunartd C), Tpadsa
na ce wamupa ua pascrosmume 0,216 A
OT TOUKATZ HA 3aXPAvHBAHC HA ARTEHATA,
a ABIDKUHATA HAa NOCTABEHHS ChITIAcyBail
wiieitdy, cBBP3AM HA Kpag HA XECO, TPsOva
ma Opne B==0,034 A.

TIpH npecMATAHETO HA HEOOXONBMUTC
OBDKANN HA Xabena ¥ MEcTOIOIOKe-
HUETO HA TOMKATA Ha BKIf0YBAHE Ha



H CBENBCY 3R murclid

Pur. 6.17. Koaxcuuns

nmelidga Tpabpa Ba e B3eME UPEH BHI
koehHUHEHT ST HA CKXBCSIRANE Ha KOaKCHal-
‘wus xabest. Toll »es3nu3a cpenHo wa 0,66
{x. Tabrmanara Ha xabesuTe B IPHITOKEe~
HUETO) ¥ 3a70BA (PCCMETHATHTS CTOl-
HOCTH Tp#bsa Ha C& YMEO®KAT © TO3M
KOSHUUHEHT.

3a ma ce HAOpaBM  CHTAACYBALIMAT
ntelith, co oTYpA3BA TApUYE KOJKCHANCH
xabest ¢ enexrpudecka ounsmxupa 8,034 A,
B nomuus Xpail Ha TO3H OTDAIBK BHT-
PCIIHMAT YIDOBONHEHMK M OIJIETKATA Ce
CBBP3BAT HAKBCO HPE3 3anoisaHe, T. €.
TAM C¢ TIOJYYaBA KbLO CHEAMHCHEE. He3-
YOPEYHOTO CBBP3BaBe Ha IUehda KpM
3AXPAHBAINATE JIHHUS  MIACKBA  MUIKO
noBede ¢pruuoct. Ha macroro ma Onie-
IOTO CBBP3BAHE Ce  OTCTpausBaT HA-
KOJIXO CAHTHMETDA OT BHHUIHATA 3AIUTHA
obpupka (PYC) na 3axpausampms xabest
CHe/, ToBa SXpaBupOBKaTA €€ pa3iuIaTa,
3a Ha ce ponydx csoboned MoCTHH 10
ppenexTprka (Hall-aecTo nosuuzodvImuieH).
Ciexy voBa ce OTCTPAHSBA TakaBa Yact
OT HUENSKTDHKY, Y€ BLTPCIHMSAT npo-
BOAHHK H3 chrjacyBaimmst 1wiedd pa
MOXE [ e 3a00M HaJeKnHO KhM OroJe-
HHST YO TO3M HAYKH 8HTPEHICH NPOBOLHHK
Ha saxpassaman xaben, Haxpas Macroro
Ha cBepisane TpabBa Aa ©2 YIOKpHE ©
MOAXOASINO Jenwio (Hanpumep Duosan).
pw ToBa BHTRCWIHAAT ¥ BHHINHUAT XPO-
BOJHEK B TOYKATA Ha CBbHP3BAHE HE
Tpsabea ma ce pomupar. [o-Hararek BeH-
WHEST (PORONHAK #a Imneida ce 3a-
HOSIBA KBM BHHIGHYUS DIPOBOHHHMEK HA 38~
xpagsarmssg xkaben ¥ UI0TO MACTO HA
CBRpP3Bape ¢ 06BUBA C KAUCCTBEHA TUIACT~
MACOBA H3OMZHMOHHA JCHTR, TaKka uo
TaM na He tpoumgea soxa. Ha dur. 6.17
€ ToKas: KOAKCHANICH  ChIIACYBAI
ametid. .

Viznonsypauero B MICTOTO Ha CBLP3-
BaHe Ha eAMH o1 npogasanute T-o8pazuu
paskjoHwTeRs 38 KoaxkcuaaHu xabenn e
HACANHO OT MSXaHWdHa ¥ €JIEKTPHYECCKa
Tenua TOWRE, HO He CHBCEM €BTHHO pas-

pewrerwe, Ocses tosa ca HeoGxonuMK
Ol TPH MOAXOISUH KYiUIYHIA 34 KOax-
cuaieH xaben.

Cpoboanro BrcsuumsT 0TPI36K OT ¥abern
MOXC Aa Ce HABHE B KPBI. 3aXpaAnBaniusT
kabes1 mMoxe Oa Oble mpoxapan KakTo u
Aa e, 3amoTo TOH M3001IC He € TYBCTBH-
TENEH XbM BOHUINHM BITHSAN.

Jpyr cnyeail sa upamoxResue Ha KOaK-
cyasieH ceriacysaut mncHd e curmacysa~
HETO HA YeTBBDTBBINOBE U3IHYBATEITH,
KOWTO Ca HOCTABEHH BEPTHKANNO Han
MpeXKa OT TUPOBOIHHIM IO 3CMSITa WIH
Han OPOTUBOBECTH {Taxa HapcucHuTe
HIhayan nacdn aureny). Tyk rouxara na
3aXpAHBAHE CHUIO TaKa € HCCHMETPHYHA,
4 BXOMHOTO CBIPOTHBJICHHE HA aHTe-
Hara e oxono 30 Q (mx. pasmesn 19.4.1).

6.7, Crriacysane ¢ 10MODITA

HA eJICMEHTH CLC ChLDLADTOTHH
HapavierTpu

AHaJIOYBIHO  HA  YCTBBLPTEDLIHOBUS
Tpancdopmarop (6.5.) eIEKTPHYECKO BB3-
IEHCTBHE MOKE 1a Ce HOCTHTHE W upes
CLOTBETHOTO CBBp3Bane Ha O0GuHa u
xoHzeHsatopu. Enwa TakaBa CsImacy-
Ballla CXe¢Ma € mokxasana ma ¢wur. 6.18.

TIpn npepnonoxerue, € BXOJHOTO Ch-
NPOTHBIICHYE HA Wsibusarens Z, e wo-
MaJKO OT TOBA HA CHMETDHYHHSA 32XpPaH-
pany. xaben Zg, HEOOXONMMOTO MHIYK-
THABHO ChOpOTHBICHRE HAa GoGumara X
ce npecMaTa 110 gopmMynaTa

Itpustep
ZA = 30Q,
Zg==300Q,

AHITIEHT

R

Fod 5T sy -

Pyr. 6.8, Coragcysase Ypel ROHUEHTPHPAHU CXEM«
I eJeMEHTH

10t
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VisyKTHBROTO CHUPOTHBICHAC Ba BCH-
ka or Gobmunre ¢ 45 Q.

KanauuTHBHOTS CHIPOTHBICHIE €8 LO-
aygara or

15 /9==450.

Xy

KanauuTUBHOTO
gonfensatopa Ko Tpubea na G6wae 100 L2
3a pa ce nonyvyar HPAKTHYECCKHTE CTOM-
mocty na Gobmuure B pH B na KoHIEH-
s3atopa B pF, 6u tpsabpano ma ce npe-
CMETHE XaKpa MHEYKTHBHOCT ChOTBET-
CTBYBA HA OfPEICHACHOTO MHIYKTHBHO

CBIDOTHBICHHC AA

cuoporaeriende {32 TPEABHICHATA pPa-
Gorna uecrora). CeHIOTO M3YHCICHUS
Tpadpa Ja ce HaNpPaBH H 33 ONpeHEsiHe
Ha CTOUHOCTTA HA KOMUEH3ATOPDA NpH

M3BECTHO  KANARWIUBHO CHODOTHABICHRE
sa pabornara vecrora. Tesw 1O wu3Be-
CrHA CTenel noApoOuy M3MMCHEHUs MO-
yar ga ce u3bArHar ypes’ W3NOJBYBAHETS
Ha Bomorpamu (Qur. 6.19 u 6.20); rony-
SEHNTE PO3YNTATH ¢a HOCTATHYHO TOYHH
33 NpaKTuxarTa.

3a mamms npumMep, XKOHTO HM3ACKBAIIG
WHIOYKTABHO Chupovusiesne 45 £ 3a
obxpara 40 m or ¢ur. 6.19, ce nonyyara
rEAyxTHBHOCT TouHo 1 pH (maueprano
¢ ¢ npexseuara swams). CrofEoctra Ha
KanauuTuBHOTG  ChilpoTueaenne  Deie
100 Q. O dur. 6.20 ce mwxma, Ye 3a
paGoruata wecrota B 40-m obxsar Beob-
RONHMOTO KaUAHUTHEHO ChUDOTHBICHHS
Xc or 100 £ uma xOHAEH3ATOD CHC CTOU-
rocr 225 pF. Tosa mprMep CHIDO € TIO-
Kasas Ha $ur. 6.20.

3a couxanenne panzeomnobuTENHTE DI
KO H3ION3YRAT TO3W METOHX Ha ChIyacy-
pane. Toll ¢ HOCTATHINO NEHCCHOODARCH,
ocobeno B XhCORLIHOBEs o00xBaT, 3a-
HIOTO XOHASH3aTOpP®T B ABere OobwHm
MOTAT JECHO A3 OBJar moCTaReHH B Xep-
MeTM3upana Kyrust or wnacrtmaca. Jlo-
CHOONATE €€ 3AKPErsa HEIOCPEICTREHE
B TOYKATE R JAXpAaHBaie Ha M3NBUBA-
resst, VaobHo ¢ KORaeHsaTopsT Ja MOXS
A& wiMeHs CrodNecTTa ¢ B H3BECTHH TPa-
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Dur. 6,19, 3asucaMOCT Ha MEOYRTHBEOTO CHUPOTHR.
SuHa OT YECTOTATE

geHie Xy ¥ B3 MEAYVRTRBRROCIYIS na exna Go-
1.
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DHar. 6,20, 3a OCT WA TEBEOTO copuporEpacHEe XC m HA KAUAUTET: HA SNHM KOHOgH-
32TOP OF MECTOTArd

gunE (DpOMCHAHB KOHACH3ATOP HIM YO~
CTOSTHEH KOHJIGH3ATOD - NapaneiHo
CBBP3AH BH3AYIICH TPAMED-KOHICH3aTOD);
¢ HErO MOXE Ja €& HAnpaBu npeuusHa
HacTpolika 3a ual-mMars® KoehUDMEHT
Ha CTOSUH BHIRH.

6,7.1. Mocr ua Boucherot waro
CHIVIACYBAN CHEMENT

IlpeoGpazysane Ha WMICHAHC MOXE Ha

¢e W3BBLPIIM ¥ upe3 kombumaums ot G6o- g Z[RI=X[2]-X,[Q]
OupM ¥ KOHACH3ATOPH, CRBP3AHE B MOCT L=Vl Iy (2= aramedape wer )
MOCHTZ

ga Boucherof. Ha ¢urypa 6.21 e noxa-

38HA NPHHUENHATE CXeMd HA4  TaKeB g,

MOCT, KaKTO ¥ S NPakTHYECKY IPRMEp.
Hpecmsranero na HeoOxomIMITE CTOH- &<\

HOCTH Ha CXCMHHETC €ICMEHTH € OpPOCTO. /

ITepBO ce onpenens HYXHHAT UMICIAHC

#a MocTa Zy. To#t oo w3kmenaga o Hop-

e Hou-qrmera, roden umnedans 208

Hzivylamen, opasme=
pex 2a odxbamn
20m

Mynara ’ ‘“"('U‘ >
i
o i
Zpmind Zy T ii*Eé{: .
v Lo 08 W ™ ool caben 2608
Toll wato Zyp=Xp =X Jneiaucst Ly & 170pF mt'i
SHHOBPEMCHHO ppeicrasasea #  cToli- ) f ‘:L:[i !

HOCTTa Ha HHOYKTUBHOTO CoIpPOTHUBIC-
e Xy If Ha ‘Kanaunﬂmﬂaro CROPOTUB- g .21, Crraacysane upes mocr za Boucherot:
AeHume A{;. CJIS,B; TOBA Hﬁ@@'xoauma’ra @ ~~ UPHHIULEA CXeMa, £ — HPAKTHYSCKH HpBMED
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dur. 622, Tparcdopsupano sseno ua Seefried

croinocy na X; » pH 3a pabornara ue-
CTOTA MOXE A ce oruere oT dwur. 6.19.
Xe B pF B 3aBHCHMOCT OT ¥ECTOTATA CE
onpexpenst o dmr. 6.20.

Fipuatep

Enpa 3-enemenria Srp-antexa sa 20-m

oOXBAT MMa BXONHO CRIOPOTUBICHUE Z
or 20 €. Ta 1pubpa pa Oble 3axpadeHa
¢ efuH JienTon Kales Che ChIPOTHBIICHYE
Z,=240 Q. Mmnenancer Ha MOCTa BH3-
JH3a Ra

Teit xaro Zp=X; = X, WHAYKTHRHOTO
CHOPOTHRICHHE WA BCSKE OT 6obunnre X
e 70 Q, C¢BO KAKTO H KaNaHUTHEBHOTO
CROpOTHBICHNC X~ HA BCCKM KOHIEH3A-
rop. Ot dur. 6.19 ce swxaa, ye 3a X =
=70 €@ B 20-m oOxsar HHIYKTHBHOCTTA
pr3au3a Touno na 0,8 pH; Or ¢ur. 6.20
38 Xo==T70 £} ce oruyuTa KanauuTeT OT
170 pF.

6.7.2. Tpancdopmupant eaemMenr,
upenaoen or Seefried

Exna zgpyra cxema 3a CBrHacysase ¢
KOHLUEHTPpUpAnH ejieMenT e Tpancdop-
MEDAIOTO 3BEHO, UPEMICKEHO 0T Seef-
ried. To MoXe pa Ce UPHIOKE HABCHA-
KbAE, KEACTO elny HECHMETDHYCH 3aXpay-
pamy kabesn Tpabpa Ha ce CHINIACYBA KbM
HOCHMETPHYHA 3HTCHA (HATID. YCTRBPTBBI~
HOB NPBT, rpayrs ruteiin u ap.). Cxemara
Ha 3BCHOTO, CHCTABCHO OF JBS CAHAKBH
605HER M enuH KOHDEH3ATop, € NoKa-
3ana ma ¢ur. 6.22. HeoOXOREMUAT HMIC-
DaHC Ha TpaHCQOPMEDPAIOTO 3BeHO Zy
Ce HPecMATa 10 Beye wisecTrata hopMyna

PR NN
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FlonyyeHara CTOHRHOCT 3a Z¢ npeucran-
nIBA  CHECBPEMEHHO ¥ HKHIYKTHBHOTO
cepoTUBNEne Ha X}, M KanaiuTUBHOTO
ceuporuBieHne pa Xe. VIyKIpBROCITE
na apere Oobunk X » uH »w xanagure-
TBT Ha X B pF 8 32BRCAMOCT OT JBJDEH~
uata Ha paboTpara BLIAR CE OTIHTAT OT
jur. 6.19 u 6.20.

IpakTuuecky npEMep 33 MINHCAABAHE
¥ H3OON3YBaHe Ha  TpaschOopMEpalio
3BEHO, IPeIoKEHo 01 Seefiied. © onacan
B pasmen 19.4.1. Tpabpa na ce BHEM2ZBA
3a TOBa, xBeTe GOOMRI Ia WMAaT BHIMOMHO
Ha¥-MallKa BRaUMHA BPB3KE. [ipenoppusa
€€ KOHCTpYKImst, TFOnelHa Ba HOKa3anara
Ha Qur. 19.11.

6.8. Crnomarare i MeTONH
32 CHUAACYRANE A AHECHH

3a papuomoBureiis, XORTO DY ARICE
Ha HOAXOASILN H3MCPUTEHE YPeIE MOXe
14 CHIIIAcYBa Ccanvo npublu3uTeNHo TOMHO
AHTEHATA ¢ KEM BXOAa HA IPHCMHBKA,
I0-I0NY € OnmCanc Xak MOMe aa Obae
KOPUTHPAHO ChrIAcyBapero ¥ ga o6pnar
KOMIICHCHPAaRH pPeaxTHBERTE CHIPOTHB-
JEHNS Upe3 cnoMaraTensd Cpescrsa.

Vi3pecren e KanaupTUSAWST INIH3rad,
KOMTO c¢ saxpensa Ha HOAXOASIIO MICTO
pHPXY sdentonus kalben za YKB. Kaxro
ce BEx4a ot Er. 6.23, INBRINAYLT CC
CBCTOM OT MerajHa JieRTa, HOCTaBcHa
oKoo xabesra Taka, ue kpawmara ooce
NPUNOKPUBAT, HO he ce poxocear. IHu-
POUYMBATA HA METANHATA JeHYa MOXKE Ja
Eh3NE3a Ha 2 e 4 om 3a vecroTmus 06-
xBar or 100 mo 250 MMz B obxsara or
36 po 100 MHz ummpossHaTa ce yBelu-
yasa na 5 go 10 cm. Tozu nmesray co
npeMecTEa BhRpxY Jenropus xaben, Ho-
KATO Ce Hamepy MOFOKEHEe, NPH KOeTo
ppHeManere e nak-nobpo, ChOTBETHO
TEREBU3HMONHOTO Hiolpamesnye ¢ ¢ nak-
rOJIsM KOHTPAcT.

o )

Japa2ay i Al
MAPUF

YEB - nepral
KRBER

Gpr. 6.23 FCnovaratenno
HAMETIEBCH DABIAY




Ha roBa MACTO IUIB3TAYST CC 3aKpensa
MO MOOXOMAN] HavHH. 3aXPaHBaInUIT Ka-
Bel MOoXe 1A e OCTABA MAJIKO HO~XBIBL,
OTKONKOTO £ "HeobBXOomuMo, W ClICH TOBa
KabemsT JA €€ CKBCIBA CAHTHMETHD 1O
CAHTHMETHD OTKHM DPHUCMHMKA, HOKATO
¢e nony4H Hai-mo0Bp CUTHAN, CHOTB. ——
Ha-noGPO TECBMBMOHHO H300pakeHue.

Hpyr wadwd 33 XOPHUTHpaHe Ha CHI-
AacysaHero Ha saxpamsaumms kabes ce
CBCTOM B TOBA, XHM BXOJA HA UPUEM-~
HAKA A2 C€ BRIOMM CIRH CIIOMATATENCH
ohritacysany uoield, XaxrTo ¢ MOKa3aHo
na dur. 6.24. W3pa3Ba ce enno Hapye or
nenros xabeil; Heronara gA»ioxknHa Tpadea
a e Manxo no-roasma ot A4, Hoxwwsr
kpait "Ha oTpasra octasa csobomeH. Cnex
TOBA ABAT2 NPOBOHAHKA HA JICHTOBHS
xalesl ce MABAT HAKBCO HA  DABMMUHH
MECTA C OCTPUETO Ha SpPBCHAPCKO HOXMYE,
JIOKATO €8 HaMepa MACTOTO Ha XbCO Che-
AMBECHHE, TPH KOETO NPUEMAHETO ¢ Hal-
nobpo. Tam c¢e 3anossa  [OCTOSHHO
MOCTHE,

Bewuxn cnosvenatd crioMarateinu Ko-
PEKLINA, NIPABCHH Ha BXOHA HA NPHEMHMKA,
TpAGEA A Ce PARUIRNUIAT XATO MCPKH,
IIPUAATAHE B XpacH cryuait, Te me morar
Ha. BAMEHST e4HO TeXHUYeCKH Oe3ynpevno
U3BEPDIUEHO CHIJIACYBAHE B TOYKUTE HA
3aXpAHBAHe HA AHTEHATAa, 3AHI0TO CTOS-~
HTe BBIHA 1O 2axpadsamus xalex e
MOTAT JA Cf OTCTPAHAT 4PE3 OMHCAHHTE
CTIOMATATSIIH CPencTRa 3a ChIVIaCyBaHe,
BXUIIOMCHH KBM BXOHA HA HPUEMHAKA.
Upes Tax Ce HOCTUTA SHMHCTBEHO TOBA,
saxpagsammat xaber ga AeficTBYBAa KATO

Kom ahmeHanma

Dur. 6.24. Croomararenesn chraacysaur LD,
BKITIOYEH KBM BXOHAQ HO TEACBUBMOUMWS NPHEMAHK

nHacrpoesa Jmmua (8K, paspmen 5.3.2.).
HenpaswnaoToe npoxappane ua kabena
MOX€e A NPeHE3BHKA NOossa Ha  CTOSMM
BBIHM ¥ O elHa cama 3a cebe cm mpa-
BHJIHO CHIVIACYBAHA KBYIPOBOKHA JIMHAA,
ToBa MOME ia CTaHe HAPUMEP B ClIyva#,
xoraro xabenpt Aexu BupXY APYIH mpo-
BOJHHIM (ONYLH M AD.) KO OPEeMH-
HABA YCHOPEIHO ¥ HA MAJIKO PAICTOSNHUC
orT Tax. Ypes ToBa Ha TE3u MeEcTa Ce Ha-
MAJBIBA  BBIHOBOTO CHAPOTHBIICHHE HA
3AXPAHBAIIATA JIHHS W BB3HUKBAT CTOS-
WY BBIHY., B TAakMBa HCCTO Cpelamm ce
CHyyay ONMCAHATC CHOMATareiiHu MepKy
MOTAT Ja MMaT yonex, 0es obaue ¢ toBa
Ja €€ OTCTPAaHaBa KOPEHHT HA 3JI0TO,
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7. Cumerpnpamm ejieMEHTH

Tfouta .Bewuxu wanqiaysamy  VKB-
ANTEHM M CHHA TOJAMA HACT OT KBCOBLI-
HOBUTE H3TLYBATENM NPEACTABARBAT CH-
METPHYHH  YyCTPOHCTBA. AKO HA HIKOS
MACTO B AHTCHHUs O/OK CHMETPuUsTa ce
Hapynm, BL3HMKBAT 3arybn, Jlenrosure
xabenu 2a YKB, expasupasure Asynpo-
BOOHU JIHHAM ¥ BCUYKYA CAMOPBYHO HA-
NpaBeHy ABYNPOBOJHN JUHUM Ca CuMET-
pMuHY K 33 TOBA Ca NMPUTOMCHY 3a 3axpaH-
BaHE HA CUMETPHYHH AHTCHU.

B mMuoro ciayuau obaue € uenecprod-
pa3HO 3a 3axpaHBaHe 4a Ce U3N043yBa He-
cuMeTprven Koakcuasien xaben, Thil KaTo
To#, kaxkto Ocwe oOACHEHO B pasnen
5.1.3., mma wmmorobpoliHu npeanMcTsa.

AKO eaHa CHMETPMYHA aHTeHa ce 3a-
XpauBsa upes koakcuasjer xaben, nopu
KOTaTo BXOAHOTO CHIPOTHBACHHIE HA aHTe-
HATA CBHBNAJA € BLAHOBOTO CHLAPOTHB/C-
Hue Ha xalena, adreHara Ccc HaTOBApBa
HecuMeTpuuuo ot xabena. Karo nocne-
auua or toea B obBumkaTa Ha kalesna
BB3HAKBAT KOMNEHCAUMOHNA Tokose (T.
HAD. MOBbPXHOCTHH BBAHU);TE NPEAUIBHK-
Bar 3arybuo wu3npupae. Hepabhnomep-
HOTO BBH3OYXAAHE HA aHTCHATa npeaus-
BRKBA OCBEH TOBA nedopMalius Ha xa-
PAKTEPUCTHXATA HA HACOUCHO feicTBUES

o
. 2o J

s

Kanguxa om v3o-
AQMI((N/EA’ AT
uan, kumbana

G i i \|

09521

Memaing Geng, . q 2 b
Sanoent Kosr Gomt- Dedn 3:160 &1
HUF TPOCGTHUE t

#7 Kavenz (~Fanpaabc kabea

‘l 8.8

@nr, 7.1, Yerssprsbpnnos CHMETPHEDAI, Tpascop-~
MATOD

Ha aHTEHATRa, T. €. AATEHaTa ,YNeHa Ha
kpuBso”, [pyrn wenpeasnnenu edexta na
H3MCHEHHE Ha HACOMEHOTO HghicTeme ®
Ha 3aTHUXBAHC HA CUTHANA MOTAT & Bb3~
HUKHAT ¥ OT uuTephepeHuusTa HA W3NIb-
uyenuTe ot Kabena NODBPXHOCTHY BLIHE
C BLAHUTE, W3NBUBAHA OT AHTEHATA.

fTpy 3aXpaHBAHETO HA CHMETDUYHE
anTeHu CbLio He OMBA 14 Ce OTKa3zBaMe
OT OPCAMMCTBATA HA KOAKCHANHUTE Ka-
6enn, 3a110TO CHUIECTBYBAT HAKOJIKO Bhi-
MOMCHOCTH CBBP3BAHETO Ha kalena KbM
TOUKHTE HA 3aXpAHBAHE HA auTeHaTa A3
Ce U3BBPWH CHMETPHYHO COPIMO 3EMS,
Cropmxenusita € Takosa npensasuaye-
HHE Ca U3BECTHU WOR OGINOTO HasBaHue
cunempupau  edemenmy WK CUMEHIpn-
bawyu npeolpaszyeaments.

7.1. HeTBhpPTRHIHOE CHMCTPEPALE
TpanchopMarop

Knacuueckd CHMETPHUPAIN €NEMENT €
YEHIGBPINGCHINOGRINT CHUMEmpPUpally MpoHc-
dlopuamop. Herosoro odopMuenne e
nokalzauno ua ¢ur. 7.1.

TIpunoxennero HA YCTBBLPTBBIHOBHS
cuMeTpHpaul TpakchopMmaTop ¢ nmoxaza-
HOTO U3MbLAHEHUE € OrpaHuyeHO CaMo B
obxpara Ha VKB 1 peuMeTpoBUTE BhIHH,
Coobpaxennata 32 TOBA €& OT MEXanu-
Hecko ecTecTBO. JlBKUHATA HA METAN-
mara suHna Tpuba e 0,95, AJ4. Quame-
THPBT He € 0COBeH0 KPUTHYEH B € ObuKHO-
Beno mexny 25 u 40 mm, xoraro ce uz-
nonlysar oGUKHOBEHUTS IPOAABAHE KOaK=
cuanuy xabenn (OTHOWIGHHETO Ha AHA~
METpUTE Ha BbHmMHATA TPHOa U Koakcua-
uua xaben e oxono 3:1 no 4:1). Awvuoro
Ha cumeTpupaius TpaschopmaTop ce
npoluea, 32 Kz MHUHE OTTaM 3aXpaHBa-
wuat kaben. TlpacrmacoBara 3aIUKTHA
obsuBka Ha xabena ¢e ceand Ha pa3cTol-
Hue Af4 OT TOUKWTE Ha 3aXpaHpade Ha
antenara. Taka OroNeHUST BHHIUCH NPO-
BOAHUK CC 3AM0M8a GPH MACTOTO HA BH-
3adero B olemHuA pe3oHaTOP. OTBOPHT
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Dy, 7.2, Casierpupaont snemare sa Pawsey

Ha ofemMums PE3CHATOP, KOHTO Cg HaMHEpa
OTKBM AHTCHATA, CE 3aTpaps ¢ Xarmayka
OT u30JNAIMOHCH MAaTecpual, £O0ITO B
UeHTEpa ¢ ¢ npobuta ® 1pe: OTBOPA
mMuHaBa saxpassammar  xaben. Kapay-
¥aTa Ha pesonaropa TpsaGsa xobOpe na
33IMINABA BHTPEIIHOCTTa My OT JAbX-
popuata Bona. e Omea sna ce npassT
HKOHOMAH HA UOAXOISIIMTE 34 LeHTa
YIUILTHABAINM  cpeAcTea. Ocrartbuy OT
TPONATYN, Pa3TBOPEHU B Xiopodopm,
AaBat [HOCTATHYHO HOOBD YIUTBTHABALL
¥rt. B meHoTO Ha pesonaropa TpsbBa
a3 ce npenBHAM €OUE MAaNBK OTBOD 34
OTTHYAHE HA BONATA.

7.2, CaMerpupans enemMesT
ua Pawsey

OcoBeno npocT ¥ DPIITOXKKUM CHII0 TAKa
# B KBCOBBJHOBHA OOXBAT € CHMETPH~
panmst enementT Ha Pawsey (pur. 7.2).
3a nanpasara HA TO3W CHMETPHpALL eje-
MEHT € JOCTATBHYHO €OHO Dapue KoakCha-~
el kabell ¢ KakBO Ja € BBJIHOBO CHIIPO~
taBieHue ¥ gbmxnna 0,95, A/4. Teit xaro
BBTPCUIHMAT HOPOBOIHEK HA Kabena ue
€ HyXKeH, MOXEe Ha CC M3NON3YBa [axe
kaberr, KOHTO € HAMOKpen ¢ BOAa M HO-
paj TOE& € HEeroACH.

3uavenuc HMa CAUHCTBEHO BHHIIHHST
ripopoanuk Ha xabena, wmiiTo Juamersp
TpabBa na € ¢AHAKDE C TO3M Ha 3aXpaHsa-
muag kaben Ilapyero ot xabena ¢ Osi-
KuHa A/4 B ponums ¢4 xpall uMa MeTa-
JIMYECKA BPB3KA ¢ BBHHINHAS APOBOAHHK
Ha 3axpanBawms kaben. Pascrosapero X
HE € KDHTHYHO ¥ MOxe na Owae o1 2
10 4 cm.

1=
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Gur, 7.3, PasHoBagROCY HA SUMEIDADAUINS ene-
seHT Ha Pawsey

ITapuero o1 xaben ¢ ueipkmHa Af4
MOXe Aa OBAe 2amMeHCHO CHIO H C TOH-
KoBa IXBAra TPeOa MM APYr KPBIrbJ Ma-
Tepuan, KATo [pUHUMIBT ¥ pe3yiTa-
TUTE Ha OEHCTBHETO MY C€ 3anassar.
BpHIIAUAT AAGMETDBP HA YCTBBPTBHIHO-
BUST OTPS3BK TpsOBa J1a CHLOTBETCIBYBA
Ha AMaMeTsPa Ha BHHINHMS MPOBOAHMK HA
Koaxkcuanuas kalern. Toea ¢ nmoxaszano
aa ¢ur. 7.3.

7.3. EMI-muaciid

Koraro ce pasriiexna HOKa3aHHAT Ha
dur. 7.4 EMI-uaeish, BHUMATETHHEAT
yuraTesl seAHara e 3alenexw, 4e TyK
crapa JAyma 3a eJdli HOPMAaNCH CHMET-
pupain enement Ha Pawsey. Iipm EMI-
mueida esaHCTBeHO ¢ 00BPHATO 0Co6eHo
BHEMAHHE HA MCXAHHYHATA XKOHCTIDPYK-
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@pr. 7.5 YcrRRpIBBIHOS COMCTPHPAIE L, CTRO

s (BRI — massanpe §a  amrimlicka

dupmal.
Yacr oOT 3axpayBauivs  KOAKCHATCH
xafeyi © MpIDKEHA, MANKOo  NO-rojsima

ot A4, ce ocrofoxiara OT M30JHpALLATa
RHHOIHA 32MTHA OGBUBKA M € HAMDLXBA
B nsisata TphOa R BpRUNEAT NPOBOAHUK
Ha saxpausaiuys  xaben nosyuapa  no
TO3M HAYMH METANHUECKM KOHTAKT €
Tprbara R,. BRTpenHuaT NPOBOAHUK na
kafena me OmBa na ¥Wma BPH3Ka HETO C
pemmnaTa Tpu6a, maro ¢ Tpwbara R
B rouxa P ToOll ce M3BeN/[a HABBH W30~
Epay @ Ce 3anoABa CHC CPCLIYIIOION-
mara tpuba R,. Mocropere 3a KbCO CBe-
jnenve B XonHEs kpail wa EMI-mnetida
OGUKHOBEHO €€ OpaBaT [OABWKHH, 34
ma ce ocurypu Touma Hacrpoitxa. C Tesu
TIPOMCHIHBY MTH3radd Morar jg Obaat
KOMIcHCHpaHK [JO ¥u3BeCTHA CTeneH H
PEAKTHBHMTE KOMIIOHENTH HZ BXOJHOTO
CHUPOTHBICHEE Ha AHTEHATA.

7.4. Cumerpupane napue (stub)

Enso MHOYC IpOCTO -~ CHMETPHPAIO
YCTPOHCTBO, KOSTO OM MOTIO a ¢ Ha-
HpaBE M B KsCOBBIHOBR o0Xsar, ¢ no-
xazagoc Ha $mr. 7.5.

To npelCcrasispa eHO Napye oT KOaK-
cuaned xabed ¢ CIEKTPHYCCKA HBIDKHHA,
A4, KoeTo B KONHEA CH Kpail ¢ CBBP3aHo
Ha KeCO (BLTPEUIHUSAT NPOBOMHHK € 3a-
poen 3a pouumings). Tpabea ma ce B3eMe
fpen BUE KOeQUUMSHTHT HA CKBCABAHE,
33 OGUKHOBEHO MPOHABAHNTE KOAKCUATHH
xabeny TOM BH3E3A CPEAHO HA 0,66.
3a 112 ce MONYYH reOMeTPUYHATE ABIDKUHA,
TpadBa CNCHOBATENHO Jia €& YMHOXH A4
¢ xoebunucura 0,66, Pascrosunero MEXLY
3axpaupauius kafen B OTpa3bKa ¢ Hb-
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wura A4 67 TpsOBano na BIRIR Hait-
MANKo Ha 5 cm. B Touxmre Ha 3axpaH-
BaHe @a anrenara 3axpausaliust kaben
W CHUMETPUPALIOTO Napue ¢e CBbHD3BAT
napanenio Ha kpuer (B, ¢ur. 7.5).

Tosa cuMeTpupaLIo yCTPoRCTBO € o
XOAMIO 32a KuCoBBJIUOBHA o0x2ar; 3a
HL, IV u V rtenebum3ronen obxsaTr To
e Ce Npenopu4ea..

CuMeTpUpalTe SAeMeHI O ompca-
HMSL JOCEr2 BHJ-HE HDOMEHST CBOTHO-
WEHHATa Ha CHLUPOTHBIIEHUATA B TOUKHTE
HA 3axpaHpade HaauTesgra. HacTHyHo
Te Ca M3BECTHYW JIO UMETO ,,0a3yKa’.

7.5. Tlonyppaucna CHVETRAPMIA
T

Hoayssanosama  cumempupaja UL
(bur. 7.6} e cummerpupamo ycrpoiicrso,
KOETO NpUuTEXana JONLIHKTENHO U CcBoli-
CTBR Ha TPAHCHOPMEPALL CHeMCHT.

onyppioBara CUMETDUPAUIZ JIMHHS
mpencrasispsa U-o06pasio KOAIHO OT KoaK-
chancH kalesi ¢ eneKTPHYECKa IhIKyHa
AJ2. 3a 53 ce nonyud reoMeTpuYHaATa MY
nbmKEHa, Tpsbea A2 na ce YMHOXH € Koe~
(uLECHTa HA CKBCABAHC HA WIION3YBAHUS
kxoaxcuancu xaben. 3a npocroTa nosiy-
PRIAHOBATA CUMETPHPALIE JHMHUS MOXE 13
ce Haopaed OT cpinms T xaben, xa-
KBRTO € W3HOM3YBAH 38 3aXpasBaNe Ha
agTeHara. Tel karo B To3u cryuall crasa
Ayma 32 eOHA WacTpoeHa JNMHEA, TPU
KOSTO Tipeodpa3yBaHeTO HA CHIIPOTHBIE-
HHETO HE 3aBUCH OT BRJIHOBOTO ChbIPOTAB-
JieHHe HA JIWHUATA, HOCISAHOTO HOy4asd
BTOPOCTENCHHO 3HAuenue. [lopamy ToBA
5a HANPABATA Ha DOJYBBAHNOBATA CAMET-

Y

j Teomem g
{1 Ooamuna HZ
\ waed@a

Saxpanfary
KageA

dur. 7.6. [TolyBsRHEOBATA CHEMETIPEDAN NBHHA
KaTo TPaHChOPMAHOHHO 3BEHO



pRpama JUHRS MOXe X2 Ohle H3NON3yBaH
KaKnbB Jla € By KoakcuasicH xaber.
Kakro ce puxca ot dar. 7.6, pHILIHAAT
OPOBOAHYK  Ha. 3axpadpaums kaben ce
CBBP3BA ¢ BbHUIHMA OPOBOAHUK HE CHMET-

pupamara nuayd. Mexay BpHIIHUTE Opo-.
BOJHUIE HA Apata kabena Y warsuBaresns-

He € HeoBXOnuMO Aa BMa. CleKTPHYECKa
BpB3Ka, - CBBp3BAHETO HA  BHTPEINHATE
npoepoaHui ua kabeimre anresara Chb-
mo ce mwrxa ot dur. 7.6,

OTtHOwEnReTO Ha TpaHcopManus. Ha
HONYBBIHOBATA CHMETDHPALIA INHKA Bh3~
mm3a ma 1 4. CnepoBatensHo efuH Koak-
crasieH kalel ¢ BBIHOBO CHIPOTHBICHHE
Z =60 £ moxe 1a ObAe CBbP3AH CHUMET-
DHMHO CAPAMO 3€Ms ¥ C NPABHING ChINa~
cyBane KbM eIHA AETeHA € BXOAHO Cb-
nportusiennc 240 ), xaro ce u3moN3yRa
nonysbiAHoBA cuMerTpupama smund. Cb-
HIgTa JHHES MOXe Ha CC M3IoNsyBa M
OpH  CLOTHONICHHE HA HMOCHAHCHTE
50/200 G nnm 70/280 €, crots. 75/300 Q
Ge3 na e HeOBXORHMO 12 €& N3MEH HEllo
0o JHHEATA.

Enna Taxapa CHMETPUpalla JUMHHS Ce
HApHUYA CHIO OANyH-TPAHCHOPMATOpP MK

CHKPATEHO — fayi. TOBA HAZBAHMES PO~

W3/M33 OT CHKPAIMCHASTO Ha auriuiicknTe
aymu  balanced — unbalanced.  Ornocu-
TENHATA MUPOYHHE Ha YCCTOTHATA NICHTA b
BB3M3a Ha oxoio 0,3 M 34aToBa3 € HOK-
XOMSIIA BBB BCHYKH IPAKTHYECKH YIPUIio-
menusl B mobuTencKara pagroTeXHuKa.

Kpprosara $opma Ha cuMeTrpupaniaTa
JIMHES HE € 33bJDKMTEIHA. B ChOTBETCTBUE
¢ wmsucksanuuata U-KOAAQOTO MOXNE 1a
Gblie BAMOTAHO B IOBEYE HaBMBKHM MWK
na Obje M3NBAHSHO B Kaksa ja e apyra
diopma.

Vinpycrpuanio upoussexaaunTe aure-
uH 3a oBxBara HA METPOBUTE M ACIUMET-

y) Z= HMH 2l conpomubienue we
HSBHE GIT7 KADEA
. ZZo—ﬂw-n»m«*—m—«—u«—v»w-y
* Lumempuiwo " | b,
PO g e gt

by Lt Ak

Fayepmay e npe-
| 2605 ko R0~
" axcusagy xubes

pOBYTe BLIHM HMaT TIOWTH BAHATH CH-
METPHUCH BXOJ ChC ChupoThBicHue 240 £ -
Te3n anrewn Morar jpa Owpmar 3axpad-
BAHM MJH  HAOPaBO uPeS CHMETPHYCH
nenros Kaben, wnm Tpsbsa na ce Chria-
CyBAT CHUMCTPHYHCO CHpsMG 30 XbM
exun 60-oMoB koakcuaneH xafern, Xaro
e  M3N0M3YBAT HOJYBBIHOBK CHAMETDW-
PaIIy JUHAL.

7.6. Basyn-rpanc@opriaropn

KoraTto #pa eRHAKEO UENIE ¥ CHHAKBE
10 BHR OTpA3bKa OT kalell e CBLPKAT B
enuHTa Ci Xpall napasienso, a B poTHBo-
NONOXKHIY Kpai—noCnesoBaTeiio, 70 Ch
WO KaKTO ¥ HPYH [NOAYEBRJIHOBATAa CHMET-
pupaima JHHES Ce H3BppUIBA Tpancdop-
Mauus Ha CeiDOTUBNCHHETO, CBEP3AHO Cbe
cumerpupane. pn Tesn Ganyu-Tpauschop-
marop#t (bur. 7.7) BLAHOBOTO CHUPOTHB-
JIGHHE Ha DapaiciHo CBbP3AHHA Kpal e
PAaBHO Ha NOMOBUHATA CTOHHOCT OT HMIie-
aHCa Ha BCeKd oT oTpsdwuure (Z/2) m
e Hecumerpuuno, ITpoTHBOCNOKRHMAT,
TOCHeOBATENHO ¢Bbp3an kpad ua xabena
¢ cuMeTPHueH M uMa BMDenaHc, KolTo
CLOTBETCTBYBa Ha HABOHHOTO BBEAHOBO
cenpoTuBiepne (2Z) HA HE3NON3YBAHUA
xaben. Cewp3anoro ¢ npeobpasypane na
CHMETPHATA OTHOMICHME Ha Tpauchop-
Malpg Ha CBOPOTHBACHUETO BHINU3A
uwa 1:4.

,[{bn cAHaTa Ha  ABara orTpasbxa o
xabena e 1o Afd. Ha ¢ur. 7.7 ca nokasana
Taxuea OaJIyH-TpaHCHOPMATOPH 34 KOAK-
cuaned xaben u 3a YKB semron xalen.
Hakoy W3rneKjaul TpyLEE 3a5avl 3a
CHIJIACYBaHE HeCTO C¢ peinasat JIECHO H
nenechobpa3io ¢ pazymuo npHarase va
BGanyu-TpaschopMaTOpPH.

e % Hecumempuuwg

®ur. 7.7. Banyg-rpagcdopmarop: @ -—
3a nenTos xabesn, b — 38 xoaxcuasen
waGen
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7.7. Hasnra noyaposogHa JHman
Karo mpeobpasyBaresn
HA CHMETDHNTA

Eluna wasyra NpynpoBosHa TMHEH Cbe
cBOTBOTHRES GPOH HAMOTKE HWMa ciem-
HUTE CBOHCTBA B COHH MHOTO MMPOK
geCToTeH obxmar: Ts HCHCTBYBA 33 Ho-
CHMETDAYHKTE TOKOBE KaTo HPOCEN, XO-
KaTO CHMETPAYHITE TOKOBE OTCHabBaY He-
salenexumo. Hopany Topa pasurara npy-
{POBOJHA JIMHMS DPEICTABAABA  CHUH
fIONTH YECTOTHO HE3aBHCHM Xpeobpasy-
Baren Ha cuMerpus. Td Ce mpasyu npocro
& 8 Marpk o0eM, xaro ce masue xaro 6o-
Guna exso napue or VKB newron xabesn
€ HOAXOMNUO BHIHOBO ChilPOTHBICHIE
{bur. 7.8). HumkumaTta ua HABRTATA
ABYOPOBOOHA JIMHUSL HE © KPUTHYHE!
KATO OUTUMYM TH BB3NH3A Ha OKOIO Aj4
M MOXe Ha ce Konebae mexnmy 1/10 X
@ 3/8 A, Bomodsanero He TAKABA CHMEY-
PUpAINA JWHESA KbM JHNON € IOKA3aHO
ma pur. 7.9. B nokasanara GopmMa xane-
TATa ABYNPOBONHA, NAHHA He Tpauchop-
MUpa BEMICHAHCHTC ¥ 3aTOBA BLIHOBOTO
¥ CpupoTusiienue TpsOsa ga 6bue pasro
B4 TOBAPHOTO CoLUPOTHARICHHE.

BEIMOXHOCTHT® 33 NPUNOMKEHAS wHa

Aumoa 502

T
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Roaxcuzn s,
xafes E4i

Dar. 7,9, Haspra AsynpoBONER JWHHA, HINOILIY.

RAMA RAYO CAMSTPHPAWIO IBEHO

TOSH anepuoluucH Hpeobpasysaren wma
camerpusiTa ca pasuoobpasuu. Taka ma-
HPUMED SMUH CUMETPHYCH AHUION C BXONHO
chaporusnenne 60 £ moxe ma Swvhe 3a-
XPaHEH € HECHMETPHISH KOAKCHAJICH Ka-
Gent © BenHOBO chnpormsienne 60 0,

' KaTo ceriacHo ¢ur. 7.9 Mexny ToukmMTe

HA 34XpaHBaHe HA AHTCHATA M 3aXpaHBa-
s xabelr ¢e BKIMOYW HABHTA IBYHpPO-
BONHA JIAUS ¢ BHIHOBO CHIPOTHBICHAE
60 Q. Cpmo Taxka KbM eOHO HECHMET-
OHMHO CTHOAN0 HMAX XbM emmH  ,1“-
ofpasen Kommme-punrsp Moxe 1A ce
BRJIIOYH  CUMCTPHYHA HBYNPOBOOHA 3a-
XpasBaiNa JIAHWSA, KATO €O W3N0J3YBa
MEKIAHEO BITIOMBANG HA HABUTA JIBY~
TIPOBOHA, JIHHHUS,

7.7.1. Hanurn JBYnpoBOJHN JINHHM KATO
mpeofpasynaresst A CHMETPHATA
A pMuesanca

AXO JBe HABATH ABYNPOBOIHY JINHUI C2
#3M0N3YBAT B CHIIOTO MOCHCHAOBATEIHO~
HapasnenHo CEbP3Bans Karo GanyH-Tpanc-
dopmaropa, Tasm xoHGUTYpAUMsS HMa W
CHIOATE EJIEKTPHYECKH CBOMCTBA: TPaHC-
dopmanus Ha CHIPOTHBISHHETO ¢ OTHO-
wenwe 4 : 1 B Ipexox 0T CHMETPHYHO KBM
HECHMETPHYEO, CHOTBETHO OOpPATHOTO.
Ocsen ropa Taxasa Oanyn-6o6mAa ce
OT/IM448a ¢ MHOTO FOJSIM 9eCTOTeH 06-
XBAT ¥ HespayurencH obem (dur. 7.10).
B cmma e CBUIOTO UPAaBHNO, KaKTO HpHM
Sanys-Tpanchopmaropa.

BLIHOBOTO CHOPOTHBICHME 7 HA Ha-
MOTAHATA JUHHA C¢ IONBABA HECHMET-
pRYHO Karo Z[/2 B WAPANENHO CBBLP3IA-
HYs Kpal, a B NOCNCNOBATCIIHO CBBP3AHAN
Kpall — cumeTpuuno, Karo 27,

C noMomra Ha TAKABE KOHCTDPYKUES
MOXE HampEMep emuH  nmelidsubparop
¢ BXOHHO cpupoTusicHAS 240 £ na Obue
CBLP3AR  KHbM  KOAKCHAJICH 3axpaHBang
xa0el ¢ BLIHOBO ChIpoTusieHme 60
KaTO 1IPH TOBA C& OCHILIECTBY W NPABIIIHO
cernacysane (uar. 7.11). Bpanosoto Cb-
upotusicuge Ha Oanyu-Gobuuure B TO3M
cnyqait TpaGea na BE3mME3a Ha 120 O
(Z[2=60 Q, 2Z=240 Q).

CaMOpBRYHOTO NPOU3BONCTBO Ha Ta-
xusa  Oanyn-GoOunY He ¢ CBBP3AHO CBC
3ATpyAHCHus, OCOBCHO Npy W3noN3ysaHe
Ha CHMETPUYCH Kabes © BBIHOBO ChHIpPO-
tuBienne 120 Q (o 120 Bi-1). Tosa
MOxe 5a Oblie IPeHopsYaHO 33 IPHNO-
KEHUE B KECOBBIHOBMA ofOxBar. OGaue
wnoisyraneTo Ha OGanyn-6o0umy  sa-
SIHO C AHTSHM 32 METPOBY Wi JElAMeT-
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pOBF BLJHA ¢ TO-TIPOCTO H B Kpaiiwa
CMETKA — NO-EBTHHO, axko pamuosodu-
TEJIUTE CH CAYXAT C HMHAYCTPHANHO [Bpo-
m3BoKnauuTe npeobpalysarend Ha  CH-
MeTpusrta ¥ uMmnenasca. Te ce mocrasst
B PA3NULO U3NBAHCHUE KAaKTO 33 MOHTH-
paHe HA anTeHHATA MauTa, Taka u 3a au-
PEKTHO BKJ/uO4BaHe KbM npuemuuka. [lo
CBOATA KOHCTPYKLMS T€ CbOTBETCTBYBAT
Ha cxemarta Ha dur. 7.11 u amar uwectoTHa
nenra or 40 no npubmusurento 800 MHz.
B 1031 yecToTeH 00XBAT ChILECTBYBA MaK-
CUMaNeH KOSBHUHCHT Ha CTOMUM BbIIHH §
or 1,35 npu cpeano 3aruxsaune 0,15 dB.
To3u npaxruyes upeobpasysaren Oeiue
paspaboreH, 3a Aa MOXE NPasiHO Aa ¢e
CHINacyBarT CHMETPHUYHA AHTCHM C HOP-
MHUPAHO BXOAHO Cbhporusnenue 240 Q
KbM Koaxcuanuu kabelm ¢ BBJIHOBO Cb-
npoTtusiedue 60 Q (Mpoussonuren: VEB
Antennenwerk Blankenburg).

Hasnrute ABYNPOBOAHH JJUHAW OT TOZH
BAZL C& HApPUUAT CHUIO Taka ¥ TpaHchop~
matopu Ha [vawesa (IO EMETO Ha TEX-
HHAA OTKpHUBATEN).

7.8. Koaxcnajien IBOeH HDOCER
Kare mpeodpazymaren
Ha CHMETpRATa

Pamwomoburenare ChOi0 OTHABHA €€
CTPEeMST [0 BH3MOXHOCT Aa 3axpasear
aHTEeHUTE CHM Ype3 Koakcuanen kaben,

)

Aewmol waber 26030

Lumempuyna anmena_ 2408

e 2800

@ar, 7.10. Banyn-Gobuna wrarTo cpeﬁcrw
3a CHITIACYBANE K CUMSTOMPANS

3aMOTO TOHW MMa MHOTO TPEIAMCIBA (0
OTHOWIEHHE HA NONAraHeTo H Ha YCTOoMe
YUBOCTTA HA aTMocdiepur Bb3uelicTang,
OcBeH TOBA 3aXPAHBAHETO YPE3 KOaxkCha-
nen kxafen naBa MaKCHMANHA CHIYDHOCT
10 OTHOUICHHE HA CMYHICHHATA HA DAAUO~
¥ TENEBU3NOHHOTO npuemans. Koaxchan-
Hute kalenu uMar HECUMETPHYHA KOHe
CTPYKUHUA, 8 HOBEMCTO MOOGHTENCKH anTe-
HH €€ 3aXpaHBaT CHMCTPUYHO. AKO enHg
CUMETpHUYHA 4HTCHA Ce 3axpaHpa upes
xoaxcuanes xaben 6e3 MEXAWHHO BKNIOU-
BaHE Ha CUMETpUpauld yCTpoiicrsa, TO,
xakTo Beue Ocile Ka3ano, B oGBUBKATA
na xafena ce nosssasa 3aryGHO M3WbY-
BaHe (NOBBbPXHOCTHA BBJIHA).

TTOBBPXHOCTHUTE BBIHKE BAHANT 0OCO-
6eHO CUIHO M NOTrABIIAT HAH-MHOTO eHep=
THA, KO AbMKUAATA HA3AX PAHBALUMS Ka-
Gen cnyyallHO ce HaMMpa B PE3OHAHC €
W300A3YBAHATA YECTOTA.

AKO ¢ABa CUMETPHUHA ANTCHA 34 CIUH
obxpar TpabBa La ce 3axpaHy € KOAKCHA~
ned kaben, MOKE Aa €& M3NOJ3YBA HAKON
OT ONMCAHUTE NO-TOPE CUMETPUPALLE €6=
MEHTH HAHM I'BK 4pe3 rama- WIW OMEra-
CbrNacyBaHe €& NOCTATA €AHOBDEMERHO ¥
cumerpupane (8. pasmenn 6.3, u 6.4.).

Tesn METOOW 3a CHXANCHAC HE MOTAY
[a ¢& M3NON3YBAT NP¥ MHOTOLMANA30H~
HHUTE aHTEHR B KBCOBBIHOBHUS 0OXBAaT,
321HOTO OCKKHOBEHUTE CUMETPUDALIH e~

. MEHTH €4 YeCTOTHO BaBUCHMM.

Cumempupaws © ;U
prpmina b _ Cumempupa-
1< wa Soduna
LS Y2 00
~ L.
H3Bod 60 unu 7082 .
= (Koa/(cuweﬂ) @pr. 711, Tipaxregecks #pEMep 35 MU0~
Kadea 3ysage 83 Ganye-GoGuna




Anrrrenne

Dur. 712, Hsoeu woaxeganed Qpoces

33 pOATECKANC HA  NOBbLPXHOCTHHTE
BBIHH, KOMTO IPEIHM3BHKBAT TONEMH 3a-
ryOH, 4eCTO Cf UpeHophYBd MOKIAY TOU-
KATE Ha 3aXPaHBAHE HA aHTEHATA W BHHIU-
Hara ofBuBKA Ha XOakcHanHus xabes pa
£€ PMBKHE HAMOTKa Ha Apocei. [lo uait-
OPEMITHBSH Hauud TOBAa CTAaBa, Karo
APOCTO eXua Hacr 01 axpanpalinast xaben
£C HABMC HA BPB3KA [0 TOYRMTE HA 3a-
XpauBade Ha aHrenara. Tasm mMapka obave
uMA MESHAYUTSHHO Bh3AcHcTRIHe. Majko
HO-OAArONPHATHO ¢ I3 C& HABHE KpasT
Ha KoaKCHanHus xaben OTKBM AHTEHATa
8 exna xodpe odopmena Hobuma ¢ 10
no 12 masusxy, auaMeTsp ua Gobunara
120 mm u Ge3 pascrosnMe MEKIY Ha-
suskure. C T0Ba ce namaaasa pasdaiax-
capageTo # mofurencxure obxsarn 10,
15 m 20 m u Maxap 4e pesyATarHTe ca
Manko mo-106pn, BCe maK ToBa € eAHO
MHOTD  HECHBBPIISHO  CHOMATATEHO
CPeNCTBO.

JiBOHAUAT XOaxcwaNeH APOCeT © mpe-
obpazysaTerr ¥a CHMETDHS 32 MHOFO-
JMANA30HUATS KECOBBIHOBA AHTEHM, KO-
TO MMa HO-JO0pO ASHCTBHE M NO-CHBBP-
meHa  eNexRTpuuecka cxema (pur. 7.12).
3a To3u upocen cd meobxomuaMu OKONO
8 m xoaxcmaien xalen TOBCYC, OTKON-
KOTO UpPH RAPSKTHO CBHP3BAHE. 3axpaH-
BAIAAT KoakcualeH kaben He ce oTpssea,
3AMOTO Ha OKOJI0 8 m o7 Kpas (OTKHM
aHTEeHaTa) TOH npeMUHABA HANPABO B
nBodmas napocen. Cnen 10 uHammsxu HA
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ST YMACTHK ¢ ABDEHHA OT 3 o 5 om
Ce OTCTPAHABAT BHHINHUAT NPOBOMHMK Ha
kabena u nuenexTpuksT, 6e3 npn ToBa na
e YyBpEXAA BHTPSHIHANST HPOBOIHHK.
Ha TtoBa MsCYO NO-KBCHO ¢€ 3aKPenBar
KIIeMUTE Ha anTeHaTa [0 HaudH, HoKas3ay
Ha JonenaETenHara durypa. Cmem tosa
O CHINMS HAYWH CC HABWBAT CHEHBAINTE
10 unaswsxu {B). Ocrasaugara xabenna
OnauIKad ce CRBP3BA  HA Kpaw Ha KBCO
(cepp3BaT CC BHTPCHHAST U BLHUIAMAT
NPOBOMHKMK) ¥ CE 3ANO0sABA KbM BRHINHHUS
HPOBOAHKK Ha 3axpansalins xaben. Ipw
TOBa TA3M TOYKA HA CBHP3BAHE TPsbBa
513 Oble u3bpana Taka, Y¢ IbIDKUHATA HA
xabena o xpas Ha wamorkara B Ho Hes
Ja € papHa Ha AnjoxuHara pa xabena ot
TOYRATA Ha CBBD3BAHE IO HAYAJIOTO HA
GoGunara A.

Ta3n XOHCTPYKUMA € IMPOKOJIEHTOBA,
¥ MOXKE [1a €€ M3MON3YBa 32 TPUTE BHCOKO-
YCCTOTHY NIOOUTENICKY KBCOBBIHOBY 00~
xgaTi. C TOSH CHMCTPHYCH NBOSH HPOCEN
AO TOMNMA CTEHEH €& OTCTPAHABAT 3ary-
Oure, UPEAM3BHKAHM OT NOBBPXHOCTHH
seaHH. JomsnupTensnte 3arybu Ha moni-
HOCT Bbaau3ar uai-muoro #a 0,5 dB =n
U30010 HAMAT 3HAYEHUE ITOpaly JIOCTHI~
HATOTO nOpobperue Ha KOedAUMEHTA HA
TONIE3HO fJeiicrBye Ha adHrenata. Ilo-ro-
neMu  mOApoOHOCTH ¥ BHIOH3MEHEHHA
dopMu ¢a HaneH® B COCHHAIHATA JIMTE~
parypa.



8. Cnopspane na 3axpauBamius Kafei KbM KpPaliHoTo CTHUAND

fa npeAaBarTes

3a #a oo HOCTUTHE BH3MOXHO HAW-Io-
HAMO TIPCHABANS HA MOUHOCT OT Kpai-
HOTO CTBIANO HA WpeHaBare/s  npes
3AXPAHBAMIATA JIMHAA KBbM H3ABYBATEIS,
TPSOBA HA €O CHA3AT JBE OCHOBHU M3-
HCKBAHWA:

— KOHCYMATOP®T (airrenara) Tpsdea na
OPCACTABISBA 33 reHeparopa (M3xomups
KPBI' HA TIPENABAaTe/Ifs) YUCTO axkTuBHO
ceupoTusieHue 063  KanaUMTHBHA WK
UHAYKTHBHI PEAXTYBHE KOMIOHCHTH;

—~— UMISHAHCHT Ha, KOHCYMAatopa Tpabsa
na Gppe CHTNACYBAH ¢ MMIEAAHCA HA Te-
geparopa. .

ITppBOTO YCIOBHE © ¥3B/IHEHO BHHATH
KOTATO PEIOHAHCHATA HECTOTA Ha W3NBY~
Barens (KOHCYMATOpA) © paBHa Ha pe-
30HAHCHATA YeCTOTa Ha U3XONHYS XPBHI HA
npemasarens {(reueparopa). Tei kxaro B
TIOBCUETO CIIyYay MEXAY CHIUMHCKHS M3-
JBYBATEN ¥ TCHEPATOPA ¢ BIIIO4BA JIH-~
HASA 33 OPCHACSHE Ha eHeprusra (3axpaH-
pany xabein), nociepnara Tpsdsa na 6bae
HATIDABCHA Taka, 4¢ Ja He wapymasa
PE3OHAHCHUTES OTHOUISHAS MENHy TIeHe-
PaToOpPa ¥ KOHCYMATODA.

ToBa H3UCKBAHE CC CMATA 3a H3TBIIHEHO,
axO B Kpas Ha €A HACTPOEHA 3aXpaH-
BaLid JIMHES OTKBM UpeHaBaTelis chlie-
CIBYBa MAKCAMYM Ha ToKa (BpPB3Ka HO
TOK) MM MAKCAMYM HA  HAUDPEXEHHS
(BDB3KE N0 HANPEKEHMES), KOETO O3Ha~
Yapa, Ye 3aXPAHBAUIATA NMHUT A AHTCHATA
KaTo Lo ca B pesonadc. Eama chiacy-
BAHA 3axpPaHBADIA JIUHUS OTrOBAps HA
YCHIOBUETO, KOTATO IO HESi HE BH3HUKBAT
CTOSIIA BhHIHH,

ViMperaHCsT HA M3XOAHUA XPBT HA Ape-
nasarenst OOHKHOBSHO MMA CTOMHOCT OT
TOPSNABKA HA HAKOJIKO XWISOU OMa, [HO-
Karo HMMOSHAHCHT Ha ©HHA HACTPOCHA
3axpaHsam@a JuHAsS MOXe na Opie wid
YoM (BPB3KA KO HAUpPEXeHHe), WA
ManBK (BPB3KA MO TOK). r

BuarOBOTO CHOPOTHBNCHHE HA COHA
HEHACTPOECHA 3aXpaHBAA JHMHUA OpH
paboTa B FOGHTEIICKE YCIOBHS CO JBHKHK

8 Hapwpanux 00 amtoms

sHHAr® mMexay 50 u 600 Q. Ceraacysa-
HETO HA 3axpausaniust Xabem Kb umie-
JaHCA B TOYKATA HA 3aXPAHBAHE HA U3/THY-
sarens Geme pasrnesano noApofuo B
paszfen 5. 3aroBa NpH MO-HATATHLUHUTE
PAsIVICHARHNS MOXE Aa Ce TpHEME, 4¢
CBITIACHO M3HCKBAHE 4) KOHCYMATOPHT
(auTeHaTa) HpeNCTABNABA YACTO AKTHBCH
TOBAP 3& AHOMHMUSI KPBI' A KPAHHOTO CTh-
mano, Jlo-raratex TpsdBa TOBA AKTHBHO
CBIPOTHBJICHYE Jia C& CHIIIACYBA HPABHIIHO
KBM HMICHRHCA . HA TeHeparopa, eHuH
OpoLieC, KOATO [HO OpUHLMN CE PaBHABA
Ha CBITIACYBAHETO Ha ENHH BHCOKOTOBO-
PHTEST MM Cymanka (KOHCYMaTop) KbM
H3ROIHOTO CHLNPOTHBICHNE HA C©IMH HU-
CKOYECTOTeH ycmnBarten (reHeparop).

Hait-npoctust wayud Ha TakoBa Chplya-
CYB2HE HA CHIPOTHBICHUATA € IOKA3aH
Ha $ur.8.1. IIpu Tosa Tpsdpa npemsapn-
TCIHO Ja Ce Kaxe, 4e TOH He ce IPeropry-
B 34 NIPAKTAKATA, & CAYXKHE CAMO 3a I105C-
HABANE HA IpyHiIMTA. Beska kpalina jamia
Tpabsa ga 6bHe HAaTOBAPEHA ¢ OTPENEieH
nMnesaHce Zy, 3a Aa OTHANE MAKCHMATHA
MomuocT. To3u umnenanc ce mosy4aBa
OT KaTajiora 3a JNaMnara Wi Ce H3YHC-
J5BA OT OTHOILEHWETO Ha AHOMHOTO Ha-
opexenne U, xsM avosumsitok .. 3a
OOMKHOBSHO Cpelanus [py Npesapare-
gurte pexuM kiac C ¢ JOCTaTh4HA TOY-
HoCcT BaXH GopMmyiara

ZRS,Eg_, 33 eAHOTAKTHH CTHOAIA
1,25 &1
U
= Uan_. 3a IPOTUBOTAKTHH CTb-
41,75
naja. 8.2)

AXKO enuH onpenened uMueHaEc Zy
Tpubsa Aa OpUe CHIAACYBAH KBM HMIE-
pamca HA anoga Zy, HeoOXOMMMEST 3a
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@nr., 8.1, Hait-npocT HATHE 33 CBLP3BAHE HA AHTEHATA! 4 — CHUPOTABICHNETO HA KOHCYMATODA
€ Brcoxo (aHTeHa C BPB3KA NO HAaNpemeHue), b —CHLIPOTUBICHUETO HA KOHCYMATOpa 7
(anTenaTa) € MAnKo (ABTEHE ¢ BPH3KA NO TOK H HEHACTPOSHY 3axpassam@ auHuw), @1 'H

Topa xoedhuumeHT Ha Tpanchopmaims &
€ 1ony4asa or

(8.3

B cxemara na Qurypa 8.1 /i Moxe na
€€ OTHECE HanpaBo KbM Opost Ha HaBuB-
xare nHa Oobunara B auomuds Kpur

(xaro -Lé).
i

Hpumep

Tlpw enpa KOHCTPYKIWS KaTo TOKa3a-
nata Ha dur, 8.1 Zy sup3nuza wa 6000 Q.
Tpaba Ha ce yCTaHOBH 01pn KakbB Gpoit
na namotkure Ha OobuHATA HA auomHusA
xpur Tpabsa xa ce HanpasW H3IBON 3a
chrnacysate ¢ ejuH MMnoeaanc Zy OF
60 . BoGuuara B adoAuuA KpbI HMa 20
HABUBXH,

KoehuumenrsT Ha TpaucdhopmMaums o3«
n73a Ha

6000 .
J'“éﬁ”ﬂ /100 == 19.

CnenosaTenno HOMBIHUTENHAST H3BOK
Tpabpa Ma ce Haupasd npm )

20
= =D HAB.
s 10

3a ceryacyase KbM Zp BKIIOUBAHETO
TpalBa Jla ce HANpaeu Ha 2 HAB. OT ,,CTy-
meuwst kpait (B) ua Gobuuara.

AKO CBLITIACYBAHETO ¢ ONTHMANHO, H3-
MEPDUTCIIST HA AHTCHHHS TOK A OTuHMTA
makcuMyMm. OT rONCMHEHATA HA aHTEHHMS
TOK He Bugarn ofase MOXe [a Ce HANpABH
HU3BOJ 33 H3IBYEHATA MOUIHOCT, 3alUO0TO
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HPU BPB3KA HO TOK (MAKCHMYM Ha TOXa)
TO¥ € MHOrO TOJSiM, 4 NIPU BPB3KA NO
HanpexeHue (MaxCUMyM Ha  Hanpexe-
HYETO) Taka MairbK, ¥e u3obuo 4ecto ne
MOXe na ce u3mMepu ¢ obuxnopenure BY
HHIOWKATOPY ‘HA TOK.

Tlpu noxasanoro ua dur. 8.1 ceppssane
Ha AHTEHATA BCHYKN HAJHYHN NAPA3BUTHIS
M XapMOHMYHE TpPENTeHHA €€ H3NbYBaT
3aenHo ¢ ocuoBHoTo. [lo Tasu npuuuna
NPUAATANETO Ha TAKABa €XeMa Ce OTpUYS
KATCrOPHUHO.

Enuw ot Hat-saxunre npobiemy Ha nio-
GuTenckure BPB3KY € Kax na ce usbsruar
CMYUIEHUATA HA PAAMO- U TENCBUINOHHOTO
npuemane (BCl 1 TVI). 3arosa no-na-
TAaThK e ObhaT O6CHKHAHH CAMO Ta-
KHBA HAYMHK HA CBLP3BaHE, KOUTO NOK-
THCKAT BbB Pb3MOXHO Hal-TONAMA CTeneH
DAPASUTHATE M3JibUBAHUS.

Tlo oTHoweHHe HR KOWCTPYKUHMATA HE
AHOAHUS KpBHI Ha npenasartens Tpnbsa
Ha Ce CrOMEHE OLIe W TOBa, Y€ MOJAEp-
HUTES NMOGUTENCKE NpenasaTeny BHHATH
pPa3nonaraT ¢ CAuH. HECHMETPHUYEH, HUC~
KOOMEH W3XO0/l 3a AMPEKTHO CBLP3BAHE
KbM KOaKcuasieH 3axpaupaul kaben (sbli-
HOBO cwIpoTHBNEHHe ot 50 no 75 ).
ToBa npencrasnnea eRUH BUR JHOBUTENCKE
HOpMA RO npuMepa Ha MHAYCTPUASIHMTE
n 1a 6u Tpabeano pa ce cubmonasa npxr
HOBUTE KOHCTPYKuuu, [Ipepumcrsara Ha
TA3W TEXHuKa e Obpar ofjACHeHH Iio-
KBCHO.

8.1. Cpupisane wa CHriAcyBann
3AXPANBAURE U
KbM Kpalimere crupEane
Ha HpeaBATe/Nsk

Monepnare anrenn 33 paGora B enmm
KECOBBAHOB 06xBar ce BL3OYHIAT NOYTE



prHary,¥a VKB awreuure — H3KIFOYH-~
TeNHO 4pe3 CBLIJIACYBAHE 3aXpaHBalll
suana. Te npepnarar Hal-CATypHara 3a-
MATa CPeIly MOABABAHCTO HA HCIIPHATHH
CMyTICHAA HA PaJBO- M- TECBU3HOHHOTO
sipremane, Ilpn saxpansanero ma YHB
gurTeHy m300pBT © OrpaHydeH Ha B
sana kabemu: xoakcuauHy xabenu ¢ BbiI-
HOBO cwupoTusienne mexny 50 u 75 Q
u YKB neurtoB xabest ¢ BBAHOBO ChIpo-
tasienre o1 240 no 300 Q. B xsconbi-
HOBUs 0GXBAT OCBEH KOaKCHANHIOT xaler
HAMUPA YIPIWIONKEHNES M ChHIIIacyBaHATa,
OTKpUTa ABYHPOBOAHA JIMHUS C BHIHOBO
ceupoTupicane or oxono 300 no 600 Q,
3aIOTO TA MMa HAW-MAJIKH 3arybu u
SOHOBPEMEGHHO ¢ TOBA € Hal-€BTMHA.

3.1.1. Coep3pane wa woaxcwanms xabeqn

Hait-npocTaaT HaYMH %2 CBBP3BAHE HA
xoaxcnanuns xalen KpM KpalfHOTO CIB-
[ano Ha npenasarens € IOKa3aH Ha
¢ur. 8.2z (3a egworakTHA CXEMa) H Ha
dur. 8.2h (3a nByraxkTHA CxeMa).

Tlpu TakoBa CBBHP3BAHG KAYECTBOHUAY
<pakTop Q Ha xpBra B aH€HONHATA BEpUra
fa nammara TpsGsa na Osne none 10, B
UPOTHBEH Cliydyaih Hal-4ecTo He ¢¢ OT-
JABa HOTYYABAHETO WA AOCTATHYHO CTa-
Gunna Bpe3ka mexay Lg u Gobuaara B
anounnsi Kpbr Ly, VIHAYKTHBHOTO Ch-
npotasiense Ha Gobunata 3a BpE3Ka Ly
3a paGormara uecrora Tpsabsa na Opac
PAaBHO HA BEBIHOBOTO CHIPOTHBICHHE HA
goakcuanaas kabem. ¢ ¢

3a pa Moxe ma ce usbepe mai-Gnaro-
OpEATeH KoeQHUMEHT BA Bpb3ka, Gobu-
Hara 3a BpB3Ka Ly MOXe Aa IPOMEHS
aonoxeuuero cm cupsmo Ly, Ceepssa-
HETO Ce W3BLPIIBY BUHATH OTKBM ,,CTY-
Henna® xpait ga Ly. 3a na aMa Hail-masika
KauaudTABHA BPB3KA. MeXuay asere Go-
Suay, 61 TpaGBATO 3a36MEHHSAT Kpal Ha
Ly BDa ce  pasmono¥H BBH3MOXHO Hail-

hur. 8.2

Cpsp3BaHe HA KOAKCHANOH
xaben: a— KpM eMHOTAKTER
KpafiHg crpnapa, b — abke
IPOTHBOTAKTHO Lpalito ovs-
aano

Aaned or ,ropenmma’ kpait A Ha Ly

ITp xpbr Ha HPOTHBOTAKTHO CIHUAN0
(ur. 8.2) Ly ce cRBp3Ba ChC CpemaTa Ha
Gobuuara B aHOAHHS KPBr, 32IHOTO TAM
Ce HaMupa HYJICBMST moTeHnuasr Ilpm
TOBA HsIMa SHAYEHWE OT KOsi CTpaHa e
Oboe pPasHoNONEH 3a3¢MEHHAT Kpall HA
Ly, 38I0TO KaKTO TOYKA A, TAKa ® TOYKA
B ca ,ropewmy”. Ilpubnusnrenauare Croi-
HOCTH 3a Opost Ha Hapupkure nHa Oobp-
HaTa 32 BpB3Ka Ly ca:

80-m oB6xsar — 4 100 5 HABUBKH;

40-m obxsar m 20-m obxsar — 3 na-
BUBKH;

15-m o6xsar m 10-m obGxsar — 2 Ha-
BHBKH,

Tpymrocrare TPHA CBBP3BAHCTO €& H3~
OsrBaT, axo ceriaceo ¢wur. 8.3 mocneno-
BaTEAHO Ha Ly CE CBBPIKE €IHH HPOMEH-
sue xounensarop Cy ¥ KpsreT Lyg—Cy
ce HacTpou Ha paboTHaTa 4ecroTa.

Enme TakpB Pe30OHAHCEH KPHr HOBY-
HABA JOITBAHHTENHO CEJIEKTHBHOCTTA ¥
IOMara 3a DOATHCKAHETO HA NapazuT-
HATEC H3NBYBAHHS.

KprreT 3a BpB3KAa Hall-4ecTO MMA Xa-
yecTBen dakrtop Q or 2 no 4. Konxoro
O-MajgbK ¢ (J, TOIKOBA NO-CHJIHA TpalBa
aa e mpu3kara mexay Ly a Ly, Ilpz
Q=2 Bpp3KaTta Hail-4eCTO € ONTHMAJHA
H KPBI'LT BCE OLE € TONKOBA HIMPORO-

®ar. 8.3, IoxoGpena cxenMa 32 CREPIBAHS HA KOAK-~
cuanex xaGen
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Tabsuya 8.1. Cmolinocmu na xanayumema 3a Q=2 Kpu cesp360lY Kpoeose

MaxcuManes Kananarer Cy npE BLIHOBO CHIQOTABISAUE

JhoGuresiexn obxpar

. Ha- gaxpasBauius kaGern

50 Q 60 Q 758
80 m 450 pF 400 pF 300 pF
40 m 230 pF 200 pF 150 pr
20 m 115 pF 100 pF 75 pF
IS5 m 80 pF 70 pF 50 pF
10 m 60 pF 55 pF 40 pF

nearos, v Cy we ¢ HeobXompmo jga ce
UPEHACTPOHBA B TPAHHUUTE HA SNUH IO~
Gurencky  obxsar. Ilo-ronemmre xaue-
CrpeHY - (JaKTOpU  ONPOCTABAT CRHP3BA-
HETO B TaKbB CMUCHN, ue Ly ¥ Ly Moxe
na ca cehp3ann no-cnabo, obayc nedrara
Ha WpOMyCKaue HA Kphra cTaa fo-
TACHA W HacTpolixara wa Cyg HOHSKOTa
TpsBBa Jla ce KOPUIMpa IpH CMaHa HA
HeCTOTATA B enmH Jnodurencka obxsar.

Marxcumaraute croimocta wa Cy, KO-
TO Ce NOAYYaBaT 33 OTLECTHATE KHCOBBII-

HOBH 0OXBaTH mpu Kauecrsed dakrop-

=2 ¥ OOHKHOBEHO U3NON3YBAHUTE BLJI-
HOBH CBupoTEBNcHHS nHa xalenure, ca
nonpenens B tabim 8.1,

HeobxomaMure 34 pe3oHanca WiayKTHB-

socTy Ly tpsabea na Onpar usuncispann
WY €& CHEMAT OT OOMKHOBEHUTE HOMOTI DA~
wH Ha TpenTaiya  Xpur. Tpa npaxrpuec-
¥ara BacTpolika Ha eQUH TAXBB KpPbI 34
BPB3KA OPU BKITFOUCHA 3aXPaHBaiya JIHHS
OTHAYANIO Bpb3KkaTa Mexay Ly uly ce npa-
BH pocra cnaba, TaKa Ye 1Py DPOMSIHA HA
croifinoctra Ha Cy €C mOsABABA ACHO W3~
Pa3eHo FOBUNIABAHE HA AHOAHUS TOK Ha
Kpaitnara namna. Cg ce OCTaBsg B TCBA
 MONOKEHHC HA MAKCHMAJICH TOK, KOETO
orropapsa  npubnuzdrenHe mHa croifdo-
crare, naTupaHm no-rope. Cera Bpb3~
xata mexay Ly u Ly ce ysenwuasa pno-
TONKOBA, Y€ OT KpaifHara jamia ce cyema,
HANATA AHONHA BXOAHA MOIUHOCT, 8¢3
IpH TOBA [3 CE NIPOMEHs NPeABAPUTENIHO
YCTAHOBCHOTO momnoxesue HAa Cyg.

Kaxro e m3BecTno, xagecrBeHusnt (Qax-
TOp Ha Kpwrra Q ce nonobpsapa npu yse-
nwyasane wa ornomennero L/C. Koraro
¢ HeoOXommMoO TOBa, TPaOBA Ha ce yBe-
s Ly 7 pga ce namama Cg.

Ot enckTpuyecka TIEHHA TOYKA € BCE
C€HHO JIanM OPOMEHIHBHAT KOHICH3ATOD,
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KaKTo ¢ poxasauo ua ¢nr.-8.3, ce sxioysa
mexny 6o6usara 3a Bpw3xa Ly v peTpent
HUA OPOBOAHUK wWa xalena wig npk of-
KbM Apyrus xpail na Gobunara. Ilocnen-
HATA BB3MOXHOCT €€ W3NON3YB4, KOTATO
poropsT Ha Ckg TpalBa 1a € CBBP3&H KoM
Bysnes noresnuain., TBH Xaro nossssa-
IINTC €€ HANPCKEHWs ca Malky, 3a Cyg
MOXKE Jia €€ HM3MIOJI3yBAT HODMANHA 1IPO-"
MCHIMBY KOHACH3ATOPH 33 paSBONpPHEM-
HUIE CTHTA Ha HE €€ HWAABMINABAT IO~
NYCTHMUTS 32 JHOOUTCNCKHA HYKJIE MO~
HOCTH Ha Tipehasarens. )

fipy Haxom npenapareny ANOJHHANT
KPBT Ha KpaifHara naMia € ¥3rpanes XaTo
T-punrep (Kommue-Guntep). B Takusa
chaydau eNuH ChelMajie’ Kphr 3a BPB3Ka
craBa M3NMMEH ¥ Koakcuanpuar Kaben
MOXE A3 CC CBBPIKEe HANPaRO XbM WIXOLE
na npenasarens. Manonsysanero ma Ko~
JMHC-GUNTBD KATO ChraacyBaly TpaHc-
dbopmarop  noseonsiBa’ ocoGeno  HoGpe:
TIOJITHCKAHE HA BUCIIWTC XapMOHWYNH
(uuckonponyckany GUATHP) ¥ TO OTHO-
wenne Ha n30srBaHeTO Ha pai@o- W Te-
JICBE3MOHHATEG CMYIICHUS HPEeBh3XOKAR
CcxeMara Ha CBBP3BAHE, TIOKA3aHA HA
dur. 8.3. B crneppamug pa3nen ca NaleHA
npocTy Chobpakenus 3a HIUACNCHHES HE
enuy  Takes Komuuc-Gunrsp.

8.1.1.1. Hsuucaenue ua Koaunc-tpuamep

Ha ¢ur. 8.4 e moxazapa czemara Ha
epul secnMerpuyed  Kosmaae-Guinrsp,
CpBp3aH KpM ZHONHHS KPBI Ba HpcAa-
Barensa. Vimpenaucst Ha anona £y tpsbsa
nAa ce usumcnu no Gopmyna (8.1). Axo Ii-
GuirrepeT Tpabsa na Onie CBHP3AH W3-
10 KbM' aHONHWMSL Kpar (B TOoYKa 4
cern. Gur. 8.4a),” BXOAHHEST AMICHAHC



wa dunrepa £, Tpabpa N2 e paseu g2 Zg.
O6uxnoneno obaue KomHc-QuITHPHT CC
cpLP3Ba KBM H3BOA OT Gobunara B aHoA-
mps Kpbhr npe3 ranauureT (cnoped Qur.
8.40) wim uEAykTABHO upes Oobuma 3a
Bpb3ka (pur. 8.46). Torasa £y ce poay-
wana B 3aBHCEMOCT OT KOCHUIHEHTA HE
tpauchopmanns # ot Qopmynara

8.4

C 1, n #, TpaBBa xa ce 3aMecTH GpoaT
A CHOTRETRUTE Havmpry ua Gobunure.

Tfapamerpure na Kpsra Ha Quiathpa
Tpsbea Ha OTroBapar HA JBE NPOTHBO-
wonoxHay m3ucksanus. OT efHa CTpaHa,
€ MenareneH roiaaM KavecTeeH daxrop @
(ronsvio ornowenue L/C), a o1 apyra —
kanaumrerure He OWBa Ha <a TBBpPIC
ManKkH, 3amoTo te tpabsa 1A npeacraB-
ASBAT MHOTO MajKo CHIPOTHBICHAC 34
pucmmTe XapMmoduydaw, Ha npaktaxa
onpaBjaaBaT HaASKAMTE KpHroBe ¢ Ka-
wecrsed Qakrop mexgry 10 u 15, obuxmo-
BEHO ce npuema @=12.

TInpso ce m3wpcnapa XKanammrerst Cl

(8.5)

KBACTO ® € PEe30HAHCHATA YECTOTa Ha
Xpora =2nf=6,28 f, a f e cpenuara ue-
CroTa Ha Jsenrtara Ha npomyckase. [To-
DpOCTa 3a NpecMsATaHe M JOCTATHYHO
TouHa € npudmasnresnnara GopMyna

@y, 8.4
CBLP3Bage HR  KOAKCHATICHE
xafen wpes Konmuc-dumrsp:

4 — KAnaunTUBHY BDBIKE KBM
anonHHA KPPY HA KpaliroTo
CIBHANO,- H - HHEIAYKTHBHA
BPBIKE
c 2000 8.6
[ b)
7z (8.6)

xpaero O, e B pF, f—r MHz, Z, —
B k.
O1. CHOTHOWICHUETO

C,lC3=\Z,[Z, (8.7)

MO3Ke ciiel ToBa fa ObIe HIgiICena CTo-
HoCTTa Ha xanauurera Cs. 2, Npeacras--
FAABR HBXONHUAT HMIICAaHC Ha GuiaTspa;
TO# € paBeH HA BLIHOBOTO CHHPOTHBAE--
aue Ha kabena (wait-vecro 60 £2).

Ocrasa Ha ce OupereNu OIS ¥ WHIYK-
TEBHOCTTA L)t

_0Z 32,7, &
b=y &0

OTTyR MOXeE [1a CC M3BCAL CIEHHATE Dpulb-
au3uTenHa  QopMyial

_13-7Z,  Z,CNZ 7,
LZ‘“"”’f"* 145

xpaero L, e B pH, Z,—38 k3, C, —3B
pF u f— 8 MHz.

MpuSnnznrennure QOPMYNIH BaXKar, Ko-
rato Z,=210.Z, n Q=10

Ilpn nacrpoikara mna epus -JI-@uursp-
MoOXe fa C¢ H300J13YBa CISHHOTO YiibT-
Bage:

Awomuuar XKper HA DpPEHaparcis ce
HACTPOHBA B PE30HAHC ¢ noMowita Ha Cy
npn wskmouen [l-guatep (coapane Ha
anonuusn Tox). Crnen ToBa GUATHPHT CBC
CBLP3AH KBM HETo 3axpaEsani kxaben,

. 89
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CHOTB., ARTCHE, OO BRIKOMBA XbM IHpCIAd-
paress. Cy e NoCTasst B CPEIHO TOOXKE-
ume, a 4pe3 ', €& W3IBBPIUIBA HACTPOiKa
o MakcWmMagen amorew Tok, Toma ce
OBTAPSA, KATO €& HIMCHS BCCKM ITBT TO-
JIOKEHUETO Ha poTopa Ha C,, NOTOTaBa,
JOKATO AHOQWMAT TOK HJOCTHrHE MAKCH-
MaJIHO BB3MOKHATA cToMuocr, {ipm Toea
TONOXKEHKE CHIIECTBYBA PE30HAHC M CHI-
nacysane. 1o BpeMeC ua TE3UM HACTPOHKM
AHONHHAT Kppl Ha npenasarens (C,) He
Gupa xa ce ppomess, To# ocrapa B NbpP-
BOHAYAIHOTO CH CHCTOSHMC Ha PE3OHAHC
¥ ce upeHacrpoiisa camo HpH CMAHA HA
paGoTHaTa YecroTa.

8.1.1.2. Cewpseane na xoarcuarnu
Kabeauy KoM Kpaling cmoRaid
na YKB npedasamenn

VKB anrenn, 3axpauBanM CpC ChIJa~
CYBaH xoaxchanen xaben, HOHIKOTA Ce
CBBP3BAT IO MAMKO HO-IPYL HAYHH KBM
KpaiHoTo crHnanc Ha npexaparens. Hs-
KOJIKO npuMepa 32 TOBAR €4 WMOKA3AHM Ha
bur. 8.5,

Cxemara ma odur. 8.5z ¢ obuuaiina n
obmonprera, Ts CROTBETCTBYBA HA CXe-
mara ov ¢ur. 8.3 ¥ ce H3NMONBYBA UPK
CHHOTAKTHE ® PPOTUBOTAKTHYM CTBIANA.
Crmara cxeva Ha CBHP3BAHE, NPHIAraHa
IpY  CHMETPHYHHA QHONHA KpPBIOBE, €
moxasana ma ¢ur. 8.5 B ro3m cnyvait
gapanenso na mieiida 2a Bprika € BITO-
YCH OOMBIIHATENHO M NPOMEHIMBHAT KOH-
npemsarop Cp. C momowra Ha Cp u Cy
MOrar xa OnJar KOMICHCHMPABW NHOABS-

Dpr. 8.6

Cppp3Bape Ha KO-
axcuanes xafen wpes
RaUaUUTHBEH  JENH-
T BE  HANPEHKCHUE

Par. 8.3

Conpiss™ ROARCIE-
anen gabClr KM Kpakno
crenmano Ha YKB mpena-
Bareni: 4 -— oGUKHOBORA
cxenma, & — nonoBpems
cxeMa 3a BPB3KA C OPO-
THBOTAKTHE CTBOENA

DR Qg = MUK 75pF
L‘p--Ma/(c 3”/7F

BATMTC CC NOHAKOrad DPCAKTHBHEA KOMIIO~
HEHTH,

B YKB-o6xsara (145 MHz) namnosesy
KanauyTeT Beue UPEACTABIABA ©IHA O~
Jisiva YacT OT o6IMs KanaluTeT Ha Kpbra,
3aToBa IpH H3NOA3YBAHETO HA HOPMA-
HATA CXeMa, noKaszana ua Gur. 8.5q, uecro
HEC e BBL3MOXHO J2 Ce IONYYH CHhOTECT-
HOoTO otHomenme L/C 3a Kpsra B aHOK-~
gara mepura Ba Jjamnara. Or  apyra
crpasa, JaMnoBEaT Kanaupter obycnasg
¥ HAMAanABaHeTO HA Ka4yeCTBEHHA (QaxTop
HA KpBra B aHOAHATA Bepura ¥ Hal-yecro
HE MOXE Ja €& OCHIUECTBH NHOCTATBYHO
CHilpa BpPb3Ka, 3aworo OoOumara 3a
BPB3KA TPAGBA A Ce pasHoOIAra TONKOBA
[0-6IM3KO 10 Tas B AHOMHHN KPBT, KO-
KOTO HO-MAJBK € KAueCTBEHUAT (axktop
#a Tozm xpsr (J. Iipm upoTUBOTAXTHH
CTRIANA Ta3yw TPYNHOCT €€ Cpema no-
DIIXD, 3AIIOTO B TO3Y cnydyall u3xonHuTe
KamauureTy Ha JBMIOOBaTa CHCTEMa €3
CBBDP3aHA  IOCHACHOBATCNHO HA XKPBTa.
Hanporue, npd eJHOTAXTHUTS CTHIANIL
M3XOMHUAT Kanauuser HA NaMIIara e
CBBP3AH MApaNefifo Wi, Kpbra.

Cxemara ua ¢ur. 8.6 npemmara uo-
ToJieMu KadecTsend (HAaKTOPH Ha Kphra o
¢ ToBa — NO-H06PYH YCnoBHS 33 OTBEX-
Aane Ha eHepruara. BupHmHO T nagono-
OsBa TOCJICOBATCICH PE3OHAHCEH KPBI.
B neiicteurennocr obaye ToBa € enmH
HapasesieH PE30HAHCeH KPBT, TpH KOUTO
namropyTe Kanauurers Cpu Cy ca CBHp-
3aHu  pocneposavenHo, [lopamu  To®a
O0muAT KPBroB Karauyrer CraBa MHOTO
MANBK, 4 XAYeCTBEHHAT (AKTOP — FOJIsiM.

Kanauurerare Cy u C, o8pasypar enun
HenaTes Ha HANPEXeHue, KOATO Ciyxd 3a
CBBp3BAHE HA KoakcuanHua Kabes NpH
¢[(HOBPEMEHHO ChINACyBare HA MMICHAH-
cuTe, MOXe JIECHO Jla ce parjiaci Taxkosa
OTHOINEHNE HA KANAIMTETATES, UPU KOETO
BBIIHOBOTO CHIPOTHBIcHUEC HA xabena ma
€ CHITIACYBaHO KBM MMHOEJAHCa Ha aHOR-
Husg kper. Tosa cperosiume ce cymra 3a
HOCTATHATO, © KOTATO MpOTHYa MAKCH-
mManer asozieH Tok. Trik xato C, m Cy



€4 9aCTH OT AHOAHWS KPBT, NIPH NPOMANA
na C, puuaru Tpabpa ja ce NOHaCTpOH
n Cy, 32 pa ce 3anasd CrCTOSHUETO HA
~ pe3onanc.

8.1.2. Coupseane Ha CHMETPHRMNH
CHIIACYRBAHN 3aXPANBAUIH JIMHHK

Haurnbr Ha CBBP3BAHE HA CHMETPHMIE
3axXpadBally JIMHUY HE 3aBUCH OT TOBAa,
zam ce mznon3ysa YKB nenros ka6 ¢
BBIIHOBO ChupoTurieuue ot 240 no 300 Q
MM OBbK OTKPHTA ABYNPOBONHA AHHUA €
BLIHOBO ChipoThpiene ot 400 no 600 0,

Taxusa juuun Guxa Moram na Gwbaar
CEBP3aHN npocTO uHAyKTHBHO, THH Karo
obaue BLIHOBOTO CLIPOTUBMICHHE HA
xabena (or 240 mo 600 Q) Beue e mocra
ronsamMo, Gobuuara 3a Bpun3ka Ou  TPAG-
BAJO JA NIpHEME CTOWHOCTH, KOMTO CHOT-
BGTCTByBaT HpﬂGﬂHBHTCHHO Ha UONOBU-
Hara Ha Gpos ua nasupkute HA GobGunara
B agoguna xpwur. Wunyxtupanoro B Go-
Oupara 3a BPH3KA HANPEKEHUE HMA Cpas-
HUTEIHO MAJKa CTOHHOCT M ToBa npes-
nONara TPYAHOCTH NPH HM3BEXKAAHETO HA
nocrarsyda momHocT, QCBeH TOB3 YecTo
HE € BB3MOXHO Jld C& fIOMECTAT rofieMu
Go6unn 3a BpB3KA B KyTUATA HA Opena-
BaTea,

Te3u wHepocTaTeUH MOTaT na Obaar
OTCTPAHEHH, aKo 3axpaHsawmaTr kabes
Ce HATOBApH HA Kpas C enuH HACTPOeH
MEXRHHEH KPbI, KOATO €& CBbP3Ba KbM
AHOAHHAA KPBLT HA JIAMTATA Upe3 NPOBOH-
HHMKOBA JIMHHUHA C MaJIKO BBJIHOBO CBIpPO-
tasieane. Ha dur, 8.7 ca noxasauu nog-
XOIAIMM CXEMH 3a €OHOTAKTHY U IPOTUBO-
TAKTHR Kpaliuu crenana.

Jaxpanlawye sunug
24082 wau 400...5002

Our, 8.7

TlonoGpena cxema 33 CBHPI-
nase HA  HEHACTPOCHA  CH-
METPUUHA OBYNPOBORHA NH-
BMAD @ -— KDBM CHHOTAKTHO
Kpaiino crupano, b — KM

NPOTHBOTAKTHO KpaMHO T~
nane

TTpm nactpoiixara 6o6arvre wa nposon-
HEKOBATA JIMHUSI C€ CBHP3BAT ChBCEM
cnabo ¢ xpsrosute 608unu, noKaTo upes
Cp Ce M3BbPWIM HACTPOIiKA B PE30HANHC
{(cnanade nwa anonmuus tok). Chen -Tosa
n3BoauTe Ha BobuHaTa HA MOKAUHHHA
KPBI CE MOCTABAT B CPENHO TIOJIOXEHUE
CHMETPHYHO Ccnpsamo cpepara Ha Oobu-
HATA H MEXIMHHEUAT KPBr €& HAcTpoiisa
B pe3oHaHCc upe3 npomaxa #a C, (mak-
cumyM Ha asopmus Tox), Hali-uecro ce
YCTaHOBABA, Y€ Cera sede aHOAMMAT KPbI
HE € BACTPOEH B PE3OHHC M 3aTOBA TOHR
TpsOBa 4a ce NOHACTPOH B M3BECTHHU Tpa-
wnun. Chen ToBa €€ HPOMEHs € MAaJKO
KOEPHUUHENTHT HA BPB3KA Ha BOOUHUTE HE
IPOBONHUKOBATA JIUHYSA, IPH KOETO BCEKH
obT TpaGsa na ce nosrapsa HacTpodikata
B PE30HAHC HA AHOAHMA M MEKOWHHUA
kpor. [pasuanara sHactpolika ce no3xasa
no Toma, ue npomaHata Ha C, HE M3~
MECTBA PE30HAHCA HA AHOAHHUA KPBIr HA
namMnara, a nNpeRu3BHKBA EHUHCTBCHO
cnasane Ha aHOARHUA TOK OT JiBeTe CTPaH K
HA PE30HAHCHOTO nonoxenue. Tosa o3na-
yasa, 4e¢ CHIAACyBAHETO HA CHIPOTHBIC-
HUATA € HHCTO OMMHECKO. AKO TAKOBA
CHCTOSIHNE HE MOXKE Aa ¢ tosyud, Tp abse
DPOUSCHT A3 BACTPOIXA 1@ C& noBTOPH
KATO e NpoMeHH MSCTOTO HAa H3BOJMTS,
na Go6iHaTa HA MEXAUMHUS KDDL,

JlnnusTta 3a Bpw3Kka mexnay usere Go-
Ounu moxe na Ovie NPOU3BONHO NBITA B
MOXE Aa ¢e Hanpasu OoT neuros kalen,
obuxHosen wMpexos kalen nnm  Hall-
108pe or KoakcuaneH kaGen. Ha dur. 8.8
€ 10Ka3aHa enHa Oule NO-YChbBBPIICHCTBY-
Baxa cxema, npu koaro Sobuunre wa npo-
BOAHMKOBATA NUHUA CE HacTpoiisar, 3 T&
caMurTe Ca CBLP3aHd ¢ KoascuaneHn xaden.



KpsreT 332 BPBIKA OTKSLM OpEAaBaTesif
L,—C, aMa CpIgre NAHAH, KaKTo HO-
xasaupsT Ha HaAr. 8.3 HacTpoew XpuI 32
BPB3KA.

Vinnyrrmeaocrra Ly s uid ce nony4asa
no dbopmMynara:

, (8.10)

KBAETO Zyx © BBIHOLOTO CHIPOTUBICHUC
na woaxcmanmus xabes, cebp3samy L, 1
L, f e wecrorara B Mz

Hpumep
==14 MFEiz
Zy == 608
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Ly '6,28.14“138 ukt
C; vpsbra pa ce usbepe Taxa, e
3aeAHC ¢ L. Ja OCHIYDH PE30HAHC 3a
paGoTrara weCcToTA. PE3OHAHCHHAT <PBT
Ls—C, mva rpulna3aTesiHo ChILATS Iia-
paMETpH, KAXTO KPBIHT 8 AHOJHATA Be-
pura ma namnara. V3somuie 3a cuMer-
PUMHATA 3aXPAHBAIA JIMHK CC OUPEIeIsT
B 3aBHCAMOCT OT BBJIIHOBOTO ¥ CHIPOTHB-
JeHMe ¥ MACTOTO ¥M < YCTAHOBABA
omdreo. Hal-CHCypHO ToB4 CTrasa 4pes
pediekromersp, KOHTO ce BKIOYBA C
me) XHM  CBRP3BAMMA  KOAKCHAICH

T Koar xpaunanie
£RBR04Q

Godunn
£ anodnng sgne
axpre 3 wad

Dur. 8.8
Cxema 3a CBBP3BAHC A
HPOH3BONHE CHIIACY BARI
CUMCTPHYHAE JIBYHPORON-
HH JIRHUE

Jaxpargaus
ALHidg

xaben. Hpes npoMsiHA HA M3BOAHUTC HA Ls
# Tmocnenosatelna mpacrpoitka ¢ C, #
C, ce OHUTBA A C& NOAyYH KOehuuueHT
Ha crosmM BBaHY s=1. Ciex Topa ¢ C,
¢ W3BBPLIBA HACTPOMKA Ha ONTHMAIHHA
TOBAD HA KPalHOTO CTHITANO.

OnpcanuTe HO-A0Jy CXeMd HA CBBP3-
BaHe HA HACTPOCHM 3aXPAaHBAN JHMHHY
ca TOIXOMILE CBUIO TaKa M 34 HAIACBAHC
HA CHTAACYBAHK CHMETPATHH JIHHAN.

8.2. Cenpapane 32 HACTPOCHH
3AXPANBANH JHIME K5M
Epafizo o cTbIaIo
H2 HpegaBaTeNst

Tipy CBBP3BAHETO HA €ua HacTpotHa
JumHs KbM KpaliHoTO CTHOANO HA MpC-
nasaTenst OupBC Tpiabpa Ha Ce yCTAHOBM
ST B Kpas Ha JIMHUATA HMa TOJBMO Ch-
npoTHBHEHAe (MaKCUMyM HA HATpPEeKe-
HAE) WM MANKO CBIPOTHBICHHC (Max-
cuMyM Ha TOXa). 3a CBBpP3BaHe MO TOK
W3MON3yBa | TOCHCAOBATE/IHOTO  3axpan-
pame, NOka3ano Ha ¢ar. 8.9z, a 1py CBBHP3-
pafe 1O HANPSKESHHC — IApaneiiHo  3a~
Xpanpaye, NOKA3AHO HA thur. 8.96. Ante-
HATE © HACTPOSHM 3axpaHBamiy JAHAH
TOYTH BuHArM paGoTIT KaTo MHOTOAHA-
fA30HHY W3NpYBATENHM. 3aTOBA MOXE I
ce mpenoprya Aa ce W30JI3yBa HATIPABO
YHHEBEPCAIHOTO YCTPOUCTBO 32 unacrpoixa,
noxaszamo Ha ¢dr. 8.9¢. To nonycka Kakro
cppp3Bane 110 HampexeHde, Taka 4 1o

X X
| ;% dur. 8.9
! CxeMu 32 CRBP3IBAHC HA HAa~
3””500,’7/ CTPOEHE 3AXPAHBALIN  VRIEN
770300[)1" ®pM KpalfsoTO CTRUANC HI
r) el npexaBaTeNs: a — BPB3KA MO
yOK (MOCTEHOBATEIHO 3AXPAH~

BaHe), & —— BPBRIKA HO HAUPE-
sxeHne (Mapanenso 3axpaHba-
dj He), C-— YHHBEpCanHa BPB3-

xa (mo TOK M L0 HANPLRKE-
rue), d — camerprien Koo
aaEc-GUnTHp

Jpsaxa



Tok. Qcofeno nomxolar ¢ KonuHc-
bunTHEpsT, KOitTo Iourmcka Aobpe Buc-
IOHTE XapMoHpday. FloHexe HacTpoeHute
sHMy. 0610 B3€TO, €A CHMETPIYHY Crips-
w0 3ems, [I-dwnreDer CpOIO TpAOBA Ra
6nae cuverpuuzs (Gur, 8.94). Tesu cucre-
MH 32 BDB3Ka (03BOJIABAT JA €& HACTPOH
HEHMST KOMITIEKC AuTeHa — 3axpaupauia
AMEES B pezonadc ¢ paBorrara uecToTa,
KOeTo pyuara ue Owne meobxonumoe upn
MHOTOQUANA3OHHITE AHTCHH,

Hacrpoenara auuust € CHMETPUYHA
CHAPSIMO  3eMS ¥ 33TOBA CRHP3BAHETO I
KBM ©JHO NPOTHBOTAKTHO CTHHANG C
ocobero npocTo, 331U0Te TO Chillo J1Det-
CTaBNABA eAH KOHCTPYKIMs, CHMeTPIYHR
copavo 3emst. Tosm cayuail e rnoxasan
Ha Gur. 8.104.

AXO Tpabsa na ce CBhPKS elHA CH-
METPUYHE JIMHUSL K6M EHMOTAKTHO CTh-
ITANO, AHONHANT Kbl BA Aamnara Tpsbsa
ae OBle M3NGJIHEH CHMETDHYHO CIPSMO
3eM3T, KaKTo ¢ pokasado ua ur. 8.100,
XKaTo BUCOKOQYECTOTHUAT HyJIel noreuiinall
ce nipeyrece B cpenara ia Gobuiara. B rosa
MSICTO Ce MOAABa AHOIHOTO HAPLIKEHNe,
Tt xaTo B T23M TOUKYL € CHBP3AH KOH-
ACH3ATOP KBM 3€M%, TYK BCYC CC RaAMMpa
LCTYHEHMST™  [TOTSHLMAN, @ NBATa Xpas
Ha GoBunara ca ,ropemy”. € Topa enHo-
TAKTHHAT AHOJEH KPbLl CTaBa CHMCTPHYEH
CHPSIMO 3eM3, TIDY KOETo Bee nak tpubna
Jla e BHUMABA 34 TOoBd, Y€ POTOPLT Ha
HACTpOUBALIHS NPOMECHINE KOHICH3ATOP
CHINO HM4 BHCOKOUECTOTCH IOTCHUMAN.
3aroBa xaro ue AM ¢ HO-yHOOHO J@a ce
QOCTaBy CAME HBOSH NLPOMEHJIMB  KOH-
AEH3ATOD. YHHTO poTOpM Morar na Oenar
3a3CMEHM 3ae/(H0, 2 BCEKM OT CTATOPHTE
€ CBBP3aH ¢ HO CAMH OT Kpauuiara Ha
Gobunara.

Vinnyxrasnara Bpe3ka Mexiy 600MuaTa
B SHOAHUY Kbl H G0GHHATZ 33 BPBIKa
Tpsbra ya Esae npomensmsa. Tlopamm
TOBA YECTO ¢ CPemiar TpPYyBHOCTH npu

drar, .10
Cpop3pane  ®a  na~-
CTPOCRA 33X PaRBAWA

FARGH. & - WM BPO-
CHBOTARTEG  ®palno
CrBEANG, & — KpM
emoTaKTae  npaligo
CTRDANO
NOMECTBAHCTC HaA CHeMCHTHTE ma xpaii-

HOTO CTHRaNc. B mMHOro Ciaysau ¢ mo-
HENeCHOdpa3Roe ¥ mC-GRITONPEATHO OT
CIICKTpIYeCKa TJICHHA TOYKa BPLIKETR C
anTEeHATA /la C& Pa3jeNy HPOCTPIHCTBEHO
OT KpalfHoTo CTHAANG 1 CBLDPIEARNETO A
C¢ H3BBPIUK TOCPEACTEOM IPOBOARAKOBA
JRHER C MAJKO BBIHOBG CBIPOTERIC-
wue  {(pur. 8.11)

Jinumsara ¢ Maiko BRABOBO CHHPOTHB-
neHHe MOKE Aa CC HaOPaBy oF YCVRaH
JBYXKHIEH TBEKABR MHOTOKBYEH - Npo-
BOJHUK C BB3MOKHO HAl-TOTSM {UAMETHP
HA [TPOBOMHUIETE, OT MPEKOB IMRYP, OT
VKB-neuros xaben nnx nai-gobpe or
xoaxcuanen- xaben. Ta moxe ua Onje
OPOU3IBONHO BBirda ¥ Ha KBATa Kpas 3a-
rppinea ¢ GoGnuu 3a Bpeska. Heodxo-
mamyvst Opoil na wapwexuye wa Tezw 6o-
Gul ce onpeldens ouMTRO, 6OIC B3ETO
3 yaB, ca pocrarvyng. Jonu diopnyna
Ce Japd 38 ONTHMANHO OpalvepsBane Ha
GoBunnre 3a BpEIKa:

- vizt.z f
P Y s
< Zu

KBAETO Hy € OpoAT Ha HamoTkuTe Ha 6o-
SunuTe 33 BpE3KE, Ky -~ Opoil ¥a HaMoT-
xnTe Ha OobuHaTa ®  AHOZHHA  KPBY,
Zy - BBIIHOBO ChIPOTHREACEVE Ha Ipo-
BOJHUKOBATR JAuBHsS B £, Zy—— HMILSIAHC
Ha AHOJHEA KPBI. 3a YCYKasure MHOro-
JKHYHY NPOBCIHHLN ¥ MPEXKOBYTE. TUHY-
poBe MOXKS A& C2 BAMECTH PBLHHOBO Cb-
NpOTHBNEHHE OF OXoJao 80 L3

C Gobusure Ba IPORCINEXOBATA JHBANL
32 BPB3KA MOKE Aa Ce paryacspa yaobxo
KOSPHUMEHTHT HA BPH3KE MEXIY AHOARMA

(8.11)

KPBr M YOIPOHCTBOTG 3@ Hacrpoiixa.
Iiposonwukopara sHews npeAcrabiiabsa

¢llHA CBHITIACYBAaHa JHAWS, 3a100TO HeH-
HOTO BEJHORO CBHUPOTEBICEBE € Chrna-
CYBAHO ¢ UMECAAHCA Ha YCTPOHCTBOTO 3a
HACTpOlika.. 3arora Ts mMoxe ng 6nic
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(IDOM3BONHC XhWa ¥ OPAKTHYECKH HE
A3b4YBA eHepTHst, Ta3n KOHCTATAUMS BAXKY
0cobeHo 32 cmyuas, KOraTo KATO JIMHMS
32 BPBH3KA CC H3NOJ2YBa Kpakcuanen kader.
Tosa ¢ enyuast, xofito B pasmen 5.3.2.
Geire O3HAYCH KATO CMECEHO 3axXpaHBaHe:
e/lHAa HACTPOGHA JHHMR NUPEMUHABA B
ChITIACYBAHA JIMHHA ¥ MOXE Ja ce OT-
BeAe HO mpemasareiin B Crpasgara npag-
THYECKH, 03 yia u3npyna, 663 113 ce IXbPKH
CMETKZ 3a DPa3CTOAMHETO M 33 Iojara-
meTo Ha xabesa.

AHTEHHOTO YCTpolicYBg 33 HICTPOHKa
MOKE Ja ce nocrasy B GNU30OCT A0 auTeH-~
HYSl IPOXOJSH M30JATOD WM RaKEe W3BBH
Crpaziara Ha NeCHONOCTBOHO MSCTC, KaTo
# TaM CC 3ana3sar HeOOXOMMMUTE ChOPH-
KeHMst 3a rpemosamura. flpenumcrsara
HA e/IHO TAKOBA PABTIONOKESHHE B TIOBEHETO
¢iiyvan Komnencupar ueyxobcrsara, npu-
YHHEHY NpU CMsina Ha paboTHaTa 4ecToTa
OT OTAZHEHOTO YCTPOUCTBC 3a HacTpoiixa.
Toil X3T0 CeIUECTBYBalMTe B HACTPOE-
HATA JIAHAS CTOAWM IR Ca oThase-
HEHW OT XEUMAHATE NOMCLUSHHA M TeX-
HUTE MPEWOSH HHCTANANNH, 4 ChIyacy-
BAHATA NPOBORHUKOBA JIMHAA 32 BPBH3IKA
€ HECKOOMHA, BBIMOXHOCTTA 33 BCI
u TVI e cunuo namanena.

I1py pasnosoxeHueTo,HoKa3ano na ¢ar.
8.11, ¢ nenecrobpazuo macrpolixara ma ce
VM3BBPING B CIEEHATE NOCISAOBATCIHOCT

a - aHONHHAT KPbr Ha Kpaluarta nam-
12 Oe3 apmreuen TORZp €8 HACTLROHBA B

®ur. 8.11

Crep3Baie HOCPENCTROM  TIDOBONHE-
KOBa JIMHHA € MAaJIKO BLIHOBO CBHIHpPO-
TUBNECHKE: a—— KBbM OPOTHBOTAKTHG
€YBHaNo, b ——KbM IHOTAKTBO CTREANO

pesonane, IpH X0eTo 3a Ciiyuas ce HaMa-
Jisga aHomHoTo Hanpeweupe., Toea on-
CTOSHEE Ce 3aua3Ba [C BpeMe Ha Uenms
npoiec Ha HACTpOHKa.

b — 1ipu BPB3KA YO HATPEKEHHES NBATA
xoruensaropa Cg €€ HOBEXHAT KO MO~
JIOEHME, TPH KOeTO CTOHOCTTa Ha Kapa-
UUTETA € MakCUMajzHa, M ¢ OCTansr
Taka. Cnen Tosa CC M3RBLPIIBA HACTPOHKA
4ype3 Cp, ROKATO JHBATA HIMCPHTEIS HA
AnTEeHHMH TOK A4 TNOKaxar MaxCuMalHa
crofimocT Ha TOKa. TOKBT HA AHTCHATaA
OpY  BPB3KE [0 HAIPEKEHUE € MHOre
ManbK, B HAJEHHS chydall MaxCHMyMbT
Ha Hanpexenwe TpsOBa na c¢ Joxaxe ¢
noMoura Ha rAuM-Jiamia, KOATo  Ce
Iepxa B Grgzoct 1o kounensatopute Cy.

KoehHuueHTHT Ha Bpb3KA Mexay Oo0-
SunmAre ¥ pacTpoitkara Ha Cp ce M3MEHA
JIOTOTaBna, AOKATO M3MEPHTICIHATS HA TOK
H3MEPAT MAKCHMAaleH U €IHOBDEMEHHO ¢
TOBA PaBeH TOK.

Tipu Bpb3Ka 10 70X xouneszaropst Cp
Ce TOCTaB# B HOJIOWEHUE HA. MEHHMAIHZ
crofinocT wa kanapyrera. Cnel ToBa He-
ropara crofigoct He ¢e npomeHs. “pes
npara Kopgensaropa Cg ¥ 4pes3 HPOMsHA
H2 BpB3KATA OTHOBO CE K3BHPIIBA Ha-
CTpoiiKa 10 MakCEMANEH ¥ paBeH B [gpara
xsiona Tok. (Jla ce BHWMAaBd 33 HIMEpH-
TENHATE KHCTPYMEHTH, 3alI0TO IPH BPB3-
Ka N0 TOK NpOTHYIa MHOIO COMAM AHONEH
TOK.}

Eapa xorare JelCTBATeNHO € JOCTaAr-



HaT OUTHMYM, MOXE ja C¢ OnuTa ¥pe3
MANKO M OPEANa3sIMBO |, JIONTATaHe Ha
HACTPOMKATA HA aHONHHA KPBr Ha ce
HOCTHTHE HO-BATATHIIHO HoJ00peHue.

Komruc-hunreper € eIUH NOYTH niea~
sew BJI0K 3a HacTpolixa M Ce Cpenia npy
MHOTO  palHOINOGATENN-KbCOBBAHOBHLIM,
Yecto nptd 0baye TO3U aHTEHEH QUATHD
UPHHYXAABA HAKOM CIOMAararejliHd npo-
BOJIHHUM [ia M37BYBAT CHEPTHSL.

Vizsecrruar [1-punrsp, 3a KOroTo BEue
€axa majeny HAKOU OCHOBHU CBCHCHUS B
paspen 8.1.1.1., ofenunsBa msuia nope-
ila OT npeAuMcTsa. 3aroBa TO# rocera
He ¢ OM1 W3MECTEH OT HHKOA APyra Kop-
crpyxuns. Te3w npeaumcTsa ca:

a —— Konuuc-GuiTepsT 1O3BONABA KA
€€ HACTPOSIT B PC30HAHC HOTPEIIHO Opas~
MEPEHW W3TBUBATENM WM 3aXpaHBaLIA
JIMHAA.

b -—¢ Konmuc-punrnpa morar na 6o
AAT CHIHACYBAHH ONTUMANHO KBM Kpaif-
HOTO CTHIAO HA NPCHABATENS NpaxTHyec-
KV BCHMKH CPELUALIH CejuMIEHAHCH HA H3-
FABUBATEINTE FIHA 3aXPaHBALIHTE JIHHANK.

¢ — Konuuac-bunrspsT AeHCTBYBA KATO
HECKOUPOIyCKaul GuaTsp, T. €. TOH npo-
UycKa camMo paboTHATA MECTOTA M BCHIKA
ao-HHCKHA 0T Hest {,no-0asHu®) yecroTy,
C ToBa ce 3aTBapy WHTAT KbM aNTEHATA Ha
BCHUKYA YECTOTH, HO-BHCOKH OT paboTHara
wecToTa. Taka ©¢ OCBHIIECTBABA CHHO
e)uKACHO TOATHCKAHE HE BUCIIMTE Xap-
MOHKYHH, KOSTO € OT NOi3a Hpyu OTCTpa-
HABAHE H3A PALHOTCHCBASHOHHUTE CMy-
HISHAS.

Bee max or eiaun Konusc-puaTsp He
Tpabpa ga & 0ovaxsaT 4yiecda. AKO oine
B CXEMATA ¥ IIPH IIOCTPOSBAHETD Ha upe-

0o = 500... 1000pF

HABATENN HE ¢ HAXPABEHO BOMMKO, 32 Ha
¢e MOATHCHAT HEOXCAAHUTE BHCUMM Xap-
MOHHYHY, OF €IHH noHo0en aHTeHeH
$unTHP HE MOXKE Aa €€ O4aKsa na ordun-
TPUPA BHCLINTS XAPMOHMYBM JIC TaKapa
CTENeH, KAKBAaTO M3MCKBAT BCC TO-YyB-
CTBUTCIHUTE TCICBH3UOHHM YIPHEMEUUM
¢ TEXHUTEe HACOYEHM anTern. HWamonsy-
panero ma Koymdc-dunrepa € enna or
MEPKUTE, HEOOROMHMY 34 NONTHCKANC Ha
BUCLONTE XAPMOHUIHMA,

TIpu anTEHATES ¢ HACTPOCHA 3aX PauBaiy
JUHEY MOTAT Ja C€ M300N3yBar Camo Ch-
wmerpuury I-gunrpa. Our. 8.12 nokasea
xax emuH cumerpruen Konmauc-hunrsp
CE€ BXJIIOMBA KBM HPOTHBOTAKTHO Kpaino
crenano. AKo Tpalea KbM CHMETDHYEH
I-punrep Ha €& BXIICEE C€AHOTAKTHO
KpafiHo Crenano, agOmaEaT Kper Tpsbsa
a4 C8 CHMCTPHDA, KaKTO € DOKa3aHC Ha
¢dur. 8.10b, 1 crex ToOBA A3 C¢ PATIEKNA
Xar0 HPOTHBOTAKTEH aHOUCH KpbBr. AKO
ofade HE € XCHATENHO A €€ IIPOMEHs
SAHOTAKTHMAT AHONSH KPBT YW BHIIpeK:
TOBA 3axpaHsamara jmens Tpabsa na oc-
TAHE CHMETPUUHA, TOIEBa CHUMETPUYHENT
Kommaae-punTsp €& CBBP3BA MHIYKTHEBO
KbM AHOIHMA KPBT upe3 HINOH3YBaHe Ha
HPOBOANHNOBE JIMHUS ¢ MAIKO BBJIHOBO
ceupornsienye (buar, 8, 13). Ilpnm ToBa
TpsaOBa Ha ce BHMMasa 3a ToBa, Gobunara
Lg HA2 NPOBONHUKOBATA JHMHHS OTKbM
npexasaTeNia 52 €6 3a3eMiE OTKDM Kpas,
KOHTO CHOTBETCTBYBA Ha ,,roperras’ Kpai
A na Go6unara Ha aHOLHMA XPBr. Bph3-
xara MexnyLg v So6unara wa ycunsares
Ha MOIHOCT, XakTo m Mexay Lowu Ly ce
HpaBH MHOTO CHIIES.

3a BCMYKE KbCOBBIROBH obxsary Gobu-

¢ Bucoro npodu By vorpexewe

Lper, 892

Crmerpuven Kommac-Ounrsp 3a agresn ¢
FACTPOCHA 3aXPauBaIA JHRRN g — Kana-
UHTHBHA BPB3KA KbM SHOOMHA  KPBK,
b — REAYKTHBHA BYPBSKA £ AHODFWUT KPBY
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nure Lg ¥ Lo BMar nge 40 TPH HABWBKH
Ly © pasHa #a Lo #iM ¢ MAaJIKO [O-TO-
siama. boburare Lo Lg Tpsbsa a morar
A (DOMEHST MAJIKO HOJOXCHHETO CH,
3AM0TO YCCTO CHMETPHSTa MOMe Ja Co
Hopobpy Ype3 Majika HPOMSHA HA [0JI0-

seHuero  wM. OOUKHOBEHO CPCINAHMTE
crofirocta 3a Cg ca 2300 pF, 3a Gy —
2% 500 pF. Tpabpa pa cc BHMMABA TE3N
KOHASH3ATOPH 3 #MAT BH3MONRHO Hal-
Mampx  Bawames kanaurer. 1logxoma-
AT Gpoi wa wamorkare Ha Ly »padsa
A Ce YCTABOBH ONUTHO 32 Bceku obxsart.
Karo OpHeHTHpOBbYHA CroifiHocT B 006-
xpara 80 m moxe ma ce npuemar o 30
papasxy or 3-mm CuAg npu 50 mm gua-
MeTsp Ha Gobmuara. {ToxpoOuH maHmu 3a
npesknioupanure Gobmm 3a  KosmHc-
DunTepa MOXe Ha ce HanvepsT B modnresn-
CcKaTa JIETepaTypa.

Hacrpolixara ¢ M3BLDHIBA B CHEIHATA
TTOCHEIOBATEIIHOCT !

a4 — FHOOHUAT XDPBC Ce pasjens or
Konauc-prarbpa # ¢¢ Hacrpoipa B pe-
3oHauC Cynpasmseaiiara qecrora. pen-
BAPHTENHOG B Cilyyast C& NOHMXaBa aHoOO-
HOTO ¥ CKPARHOTO HATPEKESHAC HA JaM-
nara ma yemnsarenst 1o moumoct. o-
CTHTHATOTO PE3OHAHCHO CLCTOSHHE HA
Kpbl'a HA YOWiRayens Ha MONIHOCT 1o~
Beve WelfmBa ma Ce MPOMCHS B HHUKAKEB
CiIy4ai. g

b — Kongue-DeatspsT ¢ BRIOYCHA KbM
Herp AHTEHA ¢8 CBBP3BA KbM ABOMHHA
kpsr. [lopana ceppssasero Ha GuaATHDPA
TO3¥ KPBL €€ pascTpoiisa M BeYC HE € B
pe3onanc. Pe30HanCHOTO CLCTOMHHE HA
aHoHHVA Xper Tpabpa yga 8 BBL3CTAHOBH
ypes npomuua wa Ly Ipu voma €y ce
HaMupa TPUGIU3HTENHO B CPEJHO TO-
JNOMEHHE.

¢—cera C; e HIMEHs CTHOANHO B
madgsy rpapasg o ¢ Cp BCEKM BT e
M3BLPIIBA KOSACTPORKA HA AHOXHUST KPDBT
s pesomanc. [Ipw ToBa MOXKE BeaHaTa
A CC YCTAHOBYM B KdAKBA HOcoxa TpabBa
Ha e msmectH L, 33 Aa VPeAu3BHKA

YBECHHYCHZAC M2 RHTSHHWS TOK. 1o raxsn
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Hur, 8.13

ConpiBaic Ha CHMOTDH-
gen  KonuHe-GEATEP
KB5M  HECHMOTPHUEH AHG~
HEH KPBT

HaunH OEP30 ce HaMupa HONOKCHHACTO
ta Cy 1 Cg, TIDH KOSTO C& MOCTHIA Mak-
cAManeH AHTCHeH TOK. AKO TOKBT B
nBaTa KJIOHAZ ¥Ma CHHAKB3Z FOJIEMEHA,
APOLECHT Ha HacTpolika ¢ 3aBBPICH.

IIpn weppBomavanuara HACTPOHKA HA
eqad HoB Konuuc-bunTep ua¥M Ha expa
HOBa adTCHa ¢ HeoOXomuMo Aa C& 110-
BTOPA HPOIECHT iy HACTpOHKA B Aame-
HaTa N0-rope MOCASHOBATSIHOCT HAKOJKO
IIBTH, KATO BCEKM ILT C8 IpOMeHs Opostt
HA HABUBKMTE Ha Ly, 3a Ja ce BaMepu Hai-
DIATOUPHATHATE CTOMHOCT HA MHAYE-
THBHOCTTA.

AXO AHTEHHMTS TOKOBC B NBATA KJIOHA
¢a pasnpysHM, spb3kara Mexay Kowmrc-
GMnTHpa B AHOMHUN KpPBI CC MPOMCHH,
JOKATO HBATA M3MEPHTENS Ha AHTCHHEN
TOK [Aajar empaksy noxaszaupst. Ilpa Tosa
nonoxenue Ha OobBuumre Tpsbsa omie
BEIHBLK Ja CC TIOBTODST HACTPOHKHTE,
o3HayeHy To-rope © h A C.

8.3. Pesziome

HYecro ¢e JONYCKA TIPK CHINACYBAHETO
HA 3AXPAHBAULATA JIMHUL KbM Xpa#HOTO
CTBHNANI0 HA TIpeaBarTens fa ¢ TpOosBH
10-MANIKO CTApaHue, OTKOAKOTO NP Chi-
NACYBaHETO MeXAy wu3ibuparens ¥ Qu-
nepa. Tosa HC € UPABHIHO, 3aII0TO ¥
JBETE HACTPOMKM Ca CHHAKBO BaXKHH.
FERio TPEmHO OTBEXKIAAHE Ha CHOPLHATA
gaMaaBa XoeduIueHTa HA TONE3HO e~
cTBHE, TOPAIA TOBa CC yseau4asa aHOI-
HaTa 3ary0Ha MOIHOCT ¥ Kpalisata jamna
ce ¥3/ara Ha ONACHOCT.

Maneu Heusyepnare HoOTO #3GposaBans
HA BB3MOKHOCTHTS 38 CHIIACyBaHe HA
3aXpaHBaLaTa JHHHE KbM KPABHOTO CTh-
naso Ha mpeaasarens OH MOIJIO Aa mpe-
nu3BHKA ODERPKBAHE Yy HAYMHACINMS pa-
auomoburen. 3a na ce yJeCHM TOH npu
n3fopa Ha Hall-momxosiiaTa cXema 34
CchracyRaHe, MOXE B Pe3IOMEe 13 €& KO-
CTATHPA CASOHOTO!

( —-~ CHIAACYBANETO HA CHUMH KOAKCH~



aneH Kaben KbM KpaliHoTo CTepnane Ha |

APCAABATENN  XIPCHM3RUKBA  HAl-MANKH
TPYHHOCTH ¥ W3WCKBA Hall-MAaNbK pPasxkol
Ha cxemuu enement. Tpabsa na ce ape-
_popBYa OCOBEHO CXeMmard, Nokasanma Ha
$ur. 8.3.

b — axo xpM KpalinoTo creiano rpabsa
3 ¢e BRIIOYY CUMETDWHHA [BYOPOBOIHA
JmEuES, L, CTAasnaprrata cxema® (Pur. 8.3)
ce pasumpsaBa N0 CXeMaTa, NOKa3ana pa
dur. 8.8. Exno cpaBusHHMC CBC CXeMUTS
pa gur. 8.7 u 8.11 yoxassa, e BCHYKH Te
HOMUBAT HA €XuH 1 chii upusiwn.Cxemara
or ¢ur. 8.8 ¢ YyHHBEpCANHO MpUIOKAMA.
HacTpoeHHTS 3aXpanBaliy JIMHHH CBHIHO
worar Aa ObAAT CHrIacyBaHH 4pes Hes,
CTHT Ja € HAIPABeHG CBRP3BAHE MO HA-
npexenue. ipu cswpspane no Tox Ou
TPSAOBANO B MEXHAHNAS XPBI Jia Ce Io-
CTaBAT OIHe ABA LOCTSHOBATENHO CBBP-
saHu kxompensaropa Cg (gur. 8.11).

3a ropa moxe (wr. 8.8 na ¢ce osHaum
KATO CTAHEAPTHA CXeMa, BOSTO € Chopa-

BEVIMBO 33 BCMMKH Cpe@lid ¢¢ Clyyau
Ha CHIVIACYBAHE OPH CHOTBETHO Opa3Me-~
pABAHEG Ha MEeXIMHHHE Kpbr  Li—Cy.
Tsi OTrOBaps CHINO ¥ HA TEHASHLUHEITA
MOJepHuTe JOOUTENCKH npenasareny Ka-
TO NPaBUIO Ja ce cHabugear ¢ ey B3~
X0[1 34 CBBP3BAHC HA KOAKCHANICH Xabelr.

OnTAMATHOTO CHINIACYBANE MOXKE Ha
ce HabJarolaBa HENPEKHCHATO C© UHIH-
XATOp Ha Crosiiiy Beinay. Taxusa pediiex-
TOMETPH MMAT KOSKCHATIHA KOHCTDYKIHA
u B Hai-npceTuTe cn QOPMHU MO AT IEeCHO
ma Gspar HaopaseHn ot Joburenm (BK.
pasnen 31.2). Koakcuannara nOpOBROIL.
HUKOBA JIMHHS € MAIKO BBIHOBO CBHIIPO-
tupienue (Qur. 8.8) npetara enma or-
AMYHA BH3IMONHOCT KbM JIMHHNTA Ja Ce
BKITIOYM 4pe3 nwuieid epud taxss ped-
sgexromeTsp. C HeroBa noMor| Ciesx Tosa
MOXE Ha €€ YyCTaHOBM IPABUIIHO ChIJIACY-
Bane HA HACTPOCHH JWHHW X TO Xa Ce
HAGTI0ZABA HEMPEKBCHATO TI0 BPEME HA
CKCTUTIOATALNA.
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9, Aurens 32 KbCH BLJIHG

Hauunaenmar  panwonrobaren  ymep-
poHauaHo ce cGnbeksa ¢ romsm 6poit
Pa3YHE AHTEHH C HOBCYE HIIM [O-MAJIKO
Taltucreeny vassanus. Kol rpsbsa na my
Aajie npaBwiHETe ChBETH npy u3bopa Ha
HAU-HOMXOMIIATA AHTEHA 33 HErOBUTE
ycigopus? Haif-uecTo TOBa HPaBH ITBD-
BEAT JNOOUTEN-KBCOBBITHOBUK, KOUTO BEye
e nocrarman yenexw., He suuarm ofaue
Taka MOXE Ja Ce nonyuw HoObBp ChHBET,
3AIOTO YECTO C& ClyuBa Takbs moburen
HO TBBDIM, Y€ JKHNATa, H3I0N3YyBaHa OT
¥IETO 3a NPCAABATENHA AHTCHA, IPEACTaB-
saBa Ha-zobpara anTeHa.

»lBpMARNTE 32afim” CBINO NOHAKOra
BAPBAT B YyHOACHHM AHTEHH YW C TOBa ce
HAMHDAT Ha CHIIATA CTCHCH HA DA3BHTHE
Ha 3HAHUWLTA, KAKTO OHE3M TCNEBU3HOHHH
aonarn, KOUTO CH KynyBaxa JyMHUHEC-
HEATHY JIaMITH, 3a110TO HIKOM TBBDAAN,
Me emHa JIyMuHdcueHrHa Tpbba ¢ maii-
HoOpara aurena 3a TEIeBUZHOHHO NpHe-
Mane B nepeu obxBar.

Camo xoiiTo noapolHO & € 3auuMaBa
€ OCHOBWTES Hd QHTEHHATA Texumka (Hanp.
paszeiau 1.--3.), moxe na oOxeane u npe-
meHnA ceoiicrara um Qusuxanno odycno-
BEHUTC TPAHANM HA HCHcTBUTENIHATA ediek-
THBHOCT HA AHTCHUNTE.

Cremsaiure ormcanus tpabsa na no-
CAyXar 3a ToBa J& OTCTPAHAT NPUBAI-
Hus Gespopsaask na MmyoroGpoiinure an-
TEHHH BWJIOBE U Jid I'M NOJHECAT HA HAYM-
Haenmsa Jrobures B uperjiegHa  dopma.

Ha mspBo MsacTo mie Obie pasrienano
TOJEIMOTO CeMElCTBO HA HOAYEbAMOGUME
usssyeameny. Te UMAT eIEKTPUYECKa, JibiI-
WuHA A2 M M3NBYBAT UPESAMMHO Tephe d
AHKYASPHO Ha HAJUrbXHATA CM oC. KbM
TE3H IPOCTH TIOYBLIIHOBH AHTCHY CHAIAT:

— YHHJIOM-aHTEHA

— Y-aurtena

~— [IOJIYBHJMOB HHHON C YCYKaHa 3a-
*pansania JIMHUA

—- CCBHAT [IMNOH

— nuon ¢ xalenno 3axpaHsaHe

~- BCHYKH IIHPOKOJNEHTOBH TIONYBBI-
HOBE JUIOJH,
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fipn oupenenewu yCnoBHAS TYK MOrar
na O6blar BKIIOYEHH W MHOTOOOXBAT-
HHATC KOHCTPYKUMH, KATO LEHEHAR-aAHTe-
Hara, amresara W3DZZ, muHoroobxsar-
Hara anrera GS5RV m pcumuxy ocrasaim
MHOTOOOXBATHY AWNIONH.

Tio ornouienre Ha TaAXHATa ePEKTHBHS
MOILHOCT TE3M Pa3sHOBHIHOCTH CA PABHO-
CTOWHM; T€ CC pa3jmvaBar caMoO IO Ha-
YHHA Ha 3dxpamBade. [lmarpamMara Ha
HAaCOYCHO HeHCTBHE MOXe ja Obue no-
BIUSHA A0 H3BECTHA CTENCH OT HAYMHA
HA DO/ABANE HA CHEPIUZ

AKO ce HpenumoNoxy, ¥e BCIKa OT AHTE
HUTE € ChruacyBana GNTHMAJIFNO, TOrapa
HE CHIHECTBYBAT ¥ HMKAKBU pPa3bdkud B
TAXAATA edeKTABHOCT.

XOpU3OHTANHATA AMATpAMA HA HACO-
yeno peficrege (E-pmarpamara) Ha Xo-
DU3OHTAIHEA TPOBOMHAIE C KBJUKHHA Af2
MOXE Aa Ce U3MEHA Ype3 OrbBAHETO MM B
XOPH3OHTAIHATA DaBHUHA; YPE3 H3ME~
HSHEC HAZ RaKJIOHA MM BBB BEPTHKANHATa
pABRMHA C€ UPOMEHS BIBIBT HA BBIBH-
HICHUE,

Hexemany waMveHecads Ha JHArpaMata
HA& HAaCOYCHO JelicTBHe CC MPEAN3BHKBAT
OT NAPA3HTHY NINBUBATENH, PA3NOIOKECHY:
B HoJiR10 Ha Omuskara 3oma (onyim,
CBOOOIHO BHCALIE NPOBOMHULEA H JD.),
KaKkTo H 110N BIMSHHC HA 3E€MHAra 10-
BBPXHOCT OpPd HUCKO OKAYEHH AHTEHH.
Hocnenanre cnomenaTr GakTOPH €a IJaB-
HUTE, KOMTO MOrar Aa HOBCHAT JO pas-
NMYHA OHCHKA Ha ABe camu no cele cm
apanoraysy agresd. CHOMCHATHTE NOJIY-
BBIHOBA u3nsyBarenum obfaye ce pasid-
YapaTr ChIUECTBCHO MO OTHOUICHHE HA CH-
FYPHOCTYZ COpAMO  DagAOTCACBA3ZAOHNR
CMYLICHYS. .

o Hawano HECKOOMHAO 3aXPAHBAHMTE B
TOYHO CHIJIACYBAHM  AHTEHM  IIpenm3-
BHKBAT HAR-MaiKky CMYIUICHYS Ha PAdHo- B
TEACBM3NOHHOTO HpUEMaHe, NpH KOETC
TpsbBa 1A CC DOUBIHH, ¥e CMYINABANIHTE
BUCIIM ¥ TIApasuTHA XapMOHUYHH HE
BB3HHKBAT 8 AHTEHATA, a4 CE CH3AABAT OF
npegasarens. Ha Tosa msicto Tpabsa iz



¢e saroune Gopbara mporus vax. Ocra~
THKBT OT CHLIECTBYBAIUMTE CMYIUaBaLIH
ppNHE MOXeE A3 Obae H3ABYCH MHOIO
£HITHO B OKOJIHOCTTA OT anTeHarTa M 3a-
XpaHsaluata JMHHS, HanpuMmep IpH

yuHROM-anTenara. To3 oCraThK MOXE
obaye na Gbne OTCTPaHeH eQEeKTUBHO OT
efHa HECKOOMHa 3axpansauma simaud. Ilo
TAIM OPHYMHA B I'ECTO HACCTICHY MHIIMUIHE
pailoun TpsGBa O3 c¢ H3NONSYBAT npe-
nUMHO  aunon € kabenHo 3axpaHBaHe,
BCEBLAROBATA auTeHa WD3ZZ, noayebli-
HOBUST AUAOJ C YCYKaHA 3axpaHsaila Jiu-
\us ¥ crpHaT aunon. Te ca paBHOCTONHHA
IOMEXKOY CH, CAMHCTBCHO BCEBBIHOBATA
anrena WD3ZZ paboT ¢ IOBUIICHO yCUII=
mane B obxearure 20 m, 15 m u 10 m. En-
HA Pa3HOBHOHOCT HA HOOJYBBAHOBATE aH-
TeHn 06pa3yBaT AHTEHHTE THIL ,, BT XU~
na“.Tosa ca U3THYBATSIIA, KOKTO C€ CHCTO-
ST OT noBeYe NUHeHHO NOJpeneHn OTPA3 L~
ua ¢ nuakanaA/2. Hlpr tosa ornemmute
NONYBBLIHOBH OTPAIHIY KIPUHY HUTEHO CE
gy306yxnar nporusodasno. C mapacrsane
Ha AbJDKMHATA HA AHTEHATA JMArpaMara
H& HACOYEHO JciCraHMe Ce pa3KioHABA H
€ YCTHPUTE CH IVIABHH JMCTa ce nobmuxa-
Ba JO MOCOKATA HA ONBBAHE,

. KoM aHTeHMTS THO HBJILT DpOBOJAMK
spanar: )

— aHTEHA , AbJHA XAna®

— BCEBBJIHOBATA anrena DI7AB

~—V-006pa3ua anTena

— poMOHYHE AHTEeHA,

Te3u anTeHu UMAT MHOTO CHITHO u3pa-
3¢HO HACOYEHO AcHCTBHE ¥ Morar jaa
Hajar OTAUMHHM DPe3ynyaT® B YeTHPUTE
TYIABHE HANPAB/ICHHA HA Wirpyusane. Ocpel
TOBA TC MMAT €AHA OTHOCHTETHO TONisMa
AOUPOYHAA Ha YCCTOTHATA JICHTA B Opai-
MEPARAHETO WM HE € KPHTHYHO.

Pa3sxonure no CLOPHKABAHETO HA AHTE-
HUTC THO ,ObJra XKuua“ He ca rojemu,
HO 32 OOCTPOSBAHETO HA TAKABA AHTCHU
€ HEOOXONUMO MHOIO MACTO K 3aroBa
06uKHOBEHO CaMo mobuTeNITe, KHBCCIH
H3 CeI0, MOrarT Ha M3NON3yBar NpesHM-
€TBaTa Ha te3w aurewu. Hait-nobpe e
za ce nppemops4a V-3Be3mara, 3alioTO
Tasy KOHC'I‘pyKU.HH CHEOBPCMEHHO nph~
CTABJIABA €J(HA BCEBBLIHOBA AHTEHA X
O0XBald BCWYKH OCOKM Hi W3/THYBAHE.
Veunpanero ma anTeHaTa M CTENEHTA HA
HACOYEHOCT HAPACTBAT C YBEIH4ABAHE
HA ALJUKAHATA Ha UAIHYBATEIIHTE.

- Bpyra rpyna auress oOpasysar - ce-
MEHCTBOTO Ha Hanpeuno usfoucaujume
adresd. Tosa ca aHTeHH, KOUTO H3JIBYBAT
B TECEH b4 OEPUSHINAKYIAPHO HA MOCO-

KAaTa ga owbBAHETO M. B crniyuas ce racae
33 xoMGuuanu¥ OT cusHpaszHo BBL3IOYIeHE
pONyBLIHOBA JAUNOIH, KOWTO HOHAKOLA
morar Aa OBp02T €TAXUpPAHH OTBECHO
enua Ha Opyra- Hai-upocrust npeacra-
BATE/ HA pOA2 HANPSUHO H3NLUBAIE
anteun ¢ cunda3HO 3axpaHBaHuaT IEN0=
puagoB Hunos.  Heroenre no-ronem#
6para ce mapmyar ,Jlefism eliy™ (anrm
lazy H), aurena W38JX, ,Buckyep”,
ZL-0mm, anrvena HBOCV. Beuukn Te ce
OTAMYABAT ¢ HHCKO H3JIbYBAHE (MATBK
e HAa Bb3pHuicHne B H-paBHmnAaTa),
[AaBaT BHCOKO YCH/IBAHE HA aHTCHATA IIPH
CPaBHHTCJHO Majika 3acMaHa IUICIU H
Morar na ce mocTpost 0e3 rofeMm pas-
xonu. Texen HemoCcTaTsK €, 4¢ Te Jeil-
CTBYBAT CAMO B €OH2 IJABHA [OCOKA Ha
pmanpysare. Ilo-msrogna e ,Jleiizu ey,
3AI0TO TH HCUCTBYBA B JiB€ OCOKH.

Tlpn6nw3areino CHIIOTO YCHNIBAHE B
HANPABJICHACTO HA IJIABHUS b4 JaBar
GuDMAMUINE € HACOUCHU U3ABYBAMEAN,
Te umar HEOUSHUMOTO NPEIUMCTBO, Y€
morar na ,,o0crpensar” Bomuxa nebecHu
HOCOKM H CE HYXHAAT OT MajiKO MSCTO.
Bce nax pa3skoAMTe OO MEXaHWYHATA KOH-
CTpyKius ca no-rojiemu. Hall-eBTHHATA H
npu toBa Hali-edextusna Gopma HA BBp-
TALI, CC M3/LYBATEN B HACTOSIHMA MOMCHT
6u TpsOBano nha npencranisnea IBOHHHAT
KBaApar, 3amoTo 3a Hero He e HeoBxoanm
Kbl TPHOEH MaTepuall i C ABA eleMeHTa
BMa YCHIBAHETC HA €HA TPUCICMCHTA
Siru-aureHa.

Haxpa#s, CpUICCTBYBAT H 6EDMUKAAHI
u3ABYCAMENH, KOUTO KATO UPOCTH UPHI-
KOBHAHH AHTEHM H3MCKBAT HaM-Maliko
MACTO ¥ H3JBbYBAT BHE BCHYKH IOCOKH.
Haii-g3BecTHATA 1 HAl-OaronpHUsaTHA KOH-
CTPYKUHSL € adTeHara ,rpayHomureits”,
KOSTO, BBIPEKH Ye M3JIb4YBA BHB BCHYKH
MIOCOKH, TIPH HPaBWIHC HOCTPOSIBAHE BCE
pax. pgasa ycunpape Ondropgapeuue wa
MHOTO HHCKOTO H3nbupaHe. Ilonyssnuo-
BUTE BEPTHUKANHY H3IBYBATCHHM €& HYXK-
HAsT OF IBOKHO NO-TO/SAMA BHCOYMHA
OpY mOCTPOSIBAHE, WMAT TIOYTH CBINHTE
CBOHCTBA Karo rpaymnmmeiina, 6e3 obaue
CHILECTRBEHO Aa HANBHIIABAT TOCIEIHATE.

C ToBa HA-BAXXHHTE AHTCHHH KOH~
CTPYKIuH Ca I(J]aCH(bPIHHDaHH oo oTso~
HICHWEC Ha TCXHUTC CBOHUCTBA M BB3MOXK~
HOCT 32 NPIJIOKERHE.

33 CHKAJEHME HE BHHATH KCHAHUATA
34 giHA WIM Ipyra awrteHa MOTAT Ja ce
OCBHHIECTRST NPH CHIIECTBYBAIIATC PCallHA
ycnosus. Taxupa peanmil yoiaoBm# cal

a -— MECTHHTE NAJeHOCTH, Xaro 3a-
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CTpOsiBAHE, TIOJIOKEHME Vi HanpaBieHue Ha
CcBOOONHO BUCAIM NPOBOIHUIY,  JIHO-
wEre 3a OONIECTBEHO W3IION3YyBaHe, Bh3-
MOMKHUTE TOYKH 32 YKpPCIBEHC HA auTe-
HATA, TAXHATA MPHTOAHOCT ¥ HPABO Ha
co0CTBEHOCT; CHRUIECTBYBAIUTE  CHOPb-
JKEHES 38 TPHMO3IKUTA ¥ BE3IMOKHOCTUTE
34 3a3emMsBane; ChoOpaxeHus OT rpajno-
YCTPOHCTBEH W CCTCTHYEH Xapaxrep;

b — neobxoauMATE PA3XOAH, HPH KOHTO
B HAKOK Cyyau TpsiOBa Jia ce UMar npelt-
BHA ¥ TakiBa 3a W3MNOJ3yBaHE Ha cnelua-
nucrr (HaTip. HOKPHBAYM) M yCTpoHCTBA
33 ocurypspane (CKeNW, OCHTYPUTEIHH
BRKCTA W T. H.);
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¢ — BH3MONKHOCT 32 CuabagBANe ¢ BOHY-
Ku #eoOxouumy warepuany;

o —— ymupvTe cnocofHOCTR Ba 3anast-
upifcka ¥ mexammuna pabora.’

Orryx Momxe az ce pasbepe, ve crapa-
LENHOTO NPEXBAPRTENHO NIAHUPABE Ha
paborara € BaxHO ¥ HeoOXOUMO.

Onucanrre no-yosy rojss Gpoit anred-
HU CHCTEME, HOKaszam noGpure CH Ka-
yecrsa, TpadBa na pajar DOATBX HA pa-
nEoobnrrens # fa My OOMOTHAT Xa
HaAMEepY Hali-BIrOnHaYTa 3a HeTOBRTE YCIOo~
BUS agTend.



10. PazpoBuapgocTn ¥z WONYBHIHCBMSE

TonyBBIHOBHTE AHTEHH, HINOHIYBAHE
B KBCOBRJIHOBUS OOXBAT, CE pasiuuaBar
IJIABHO 10 HA4YMHA ¥a TAXHOTG 3aXpali-
Bage. Te obauec mMar BO roasMa CTENeH
cpolicTeara, pasrienaru B pasnmen 3.1
B croTBeTCTBHE C TSINHOTO NPHIOKEGHHCE
TIONYBBAHOBATE H3IMBUBATENM MOFaT a2
6pnaT pasnenenm Ha:

— eHOOOXBATAN AHTCHA,

— MHOTOOOGXBATHH aHTEHH,

-— MANOTAbAPATHE JUTIONH,

1locneguure paGoTsaT NpenuMas © e
XANHYHO CKBCCHE NPOBOXHUA.

10.1. EnnocSxparug mmichus

Kakro cnenra OT Ha3BAHMETO MM, TE3K
HONYBBIIHOBH AUNONEA XOPAamd HAYNHA
Ha 3axpaHpaHe (CBINIACYBAHW JMEMA) HE
¢a npuroficad 3a BB30yxNaHe ¢ BHCIM
xapMoHRYHHE. TOBA 038a4aBa, Y& TS MOray
Aa Ce H3MOJA3YyBAT €aMo B exuH Juobn-
TeJCKA 006xBart.

10.1.1. Y-aunrenn

Taxa nupevenara Y-aumera € euH 1o-
JYBRAHOB [UMON CHC CHITACYBAHA- 3a-
XpauBaia nuausd. CBLp3BAHETO HA 33~
XpaHBAIUATA JIUHAS CTaBa RnC HAYAH,
Koliro Beue Oeme onwmcan B pasmen 6.1,
(menra-ceriacysane). JIemxunara Ha w3~
JNBYBATENS BR3IM3A BUHATH Ra Af2, yMEHO-
KEHa © KoehMIFCHTA Ha CKbCABAHE M
MOXE — KaKTO 3a BCHYKH NOJNYBBJIHOBH
AHTEHH B KBCOBBIHOBAS OOXBAT i~ ma
Oplle wIYUCHEHa 1o GopMynara

P ' 10.3)

kppero I e 8 m, f— 8 kHz.

Kaxro ¢ nmoxazano wa ¢ur. 10.1 z3a
HeNTa-ChIIIaCyBaneTo, pPa3CTOSHACTO X
HA JBETC TOYKM HAa CBSP3IBANE, PA3TONG-

9 Hap®s4HHMK 110 aHTERR

W3 BYBHTCIR
Ielf. 1}
i«mZ{_; !
o0 | }i i

Moouzfasno Gssea 55y-
npobaduna punun, §sanofe
crnpomudsentis 2 = 5302
RAsomegrUe My npa-
Loonrnuine 158 wie
duaremvp ye npobad
HUYUme P = 2

&

@y, 10.1. Y-aurera

JKegy CHMMETPHYHO CupaAMG Cpeaara Ha
3npuBareng, BHIIH3a Ha

36000
X == 20 10.2
7 10-2
B ABIDKEHATS ,
45100 B
D=0 10.3)

¥ppero X ¢ b m, D —8 m, f—8 kHz

Hecwrnacysanara 3axpaHsaiua JIMHES
¥Ma. BBIHOBO Chhporusietme 600
1 Moxe 12 Opfie NpencraBeHa KaTo ABy-

APOBOHA JIMHHA C BBh3AYWIHA W30JailHsd,

YHUTO OTHCHAHH NPOBONHMUM HMAT IHa~
METHP 2 MM ¥ €3 pasnonoxenn va 150 mm
emud - ot upyr (dur. 5.4). Y-anrenara
KATo TOJNYBBIHOB W3bYBATeNl WMA ANa-
rpamMa Ha U3NEYBAHETO, NOKA3AHA HA
tdar. 3.10.

10.1.2. Ionysbauor  mmoex ¢ yCyRaus
3AXPAHBANA  JIHHAS

TlonypeNHOBREAT DMHOI ¢ YCYKaHa 3a-
spensaws manaa (bur. 10.2) u3non3ysa
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ur, 10.2. TTonysenuon punoil € YCYKAHA 3aXpan-
BANIA JTHEEA

KATO 3aXpaupamiia JIMHUS HBYXHIGH yCy-
waH rymupad kaGen. Taxusa nupum ce
OPOM3BEXAAT B MHOTOOPOHRN pa3HOBHI-
\HOCTR KaTe Mpexosu Kabenu. Beadosoro
CHOPOTUBIEHUE BA. Te3l Kadenu obuKHo-
BeHo ¢ ot 80 o 100 Q. 3aruxsauero ua
TE3M M3NON3YBAHI HE HO [PCAHABHAYCHUO
mpexosu kabernu e roasMo, ocobedo 3a
pucokouecToTauTe molburenckn oGxpary,
3aropa TakuBa yCcyKaud CYMHDAHH K3~
Gemy tpabpa pa ce WINON3YBAT CaMoO 34
aurenn B ofxearare 80 m u 40 m, a 3a-
KpanBamara Jupmn fa 6bac BBIMOXHO
Haf-xnea.

Ilo ornomenve Ha 3aryORTe B JIMHHEATA

O M3rONHH 338 B3NOM3YBAHE €A IIOCKHTE
. JABYKUJAHM TPOBOMHMUM B IUIACTMAcoBa
obsuska. [lpa tesu kabemu HPOBORHU-
wuTe ca ycuopenuum cfwa mHa npyr. Karo
MIONAMMOHEH MATEPHAK HAMHPA HPHIAO-
wen#me nnactMaca uwa Gasara Ha nonm-
saHIXnOpHS. T uMa [o-Manku 3arybu
W € no-ycrofiuupa Ha arMocdepHu BH3-
‘meHcCTBUA OT ryMara.

Kakro e H3BECTHO, OJYBBIHOBUNT
A0S UM BXOAHO CHIIPOTHRIICHHE OKOJIO
65 Q. OGUKHOBEHO MAJKO [O-TFONAMOTO
BHRAHOBO CHIAPOTURNCHAES HA YCYKaHara
3AXpaHBala NHHAS C¢ ChITIACYBA KBM
MITBNBATENS, KETO, KAKTO € HOKAIAHO HA
dur. 10.2, TOYKHTe Ha CHLP3BAHE CC H3-
MECTBAT CHMETPHYHO BCIPABH OF Cpe-
HATA HA H3NBYBATENS, HOKATO B ChIIACY-
-BAHATA JIRHHEA H34C3HAT CTOSIINTE BhHIHA.

40.1.3. Junox ¢ xafento 3axpaunane
Koaxcunarmmar xalon e wieanna 3a-

EpaHBaula JIMHAS H 38 KbCOWBAUOBHH
obxpar. Ilo Hali-npocr nasuH €M roiy-
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ABIHOB JHHON C€ 3AXpaHea — KakTo e
noxazano wa our. 10.3 — pappaso wpes
SWIH  UPOM3BOMHO [XhIBI  KOAXCHANGH
xadesn.

BuuMaTennuar 4srares me 336651(31{(11
96 B TO3M Chydall enEa  CHMCTPHYHA
BHTEHA Ce 3aXpaHBa UPE3 HEeCHMETPHYCH
xaben. Ilpaxtuxara Loxasea, ¥e TOBa,
ocobeH0 B KnCOBBMHOBUS ofxBar, e
BBH3MOXKHO 663 HaxaxsH OoCcoGeHM niocHen-
CTBHS, CTHIa ObDXHHATA Ha xabena gma
He ponapHe cny4aiiHo B pe30HAHCHO OTHO-
mense ¢ paboruara wecrora (IOBRPX-
HOCTHY BLJIHH).

3apamu HECHMCTPHIHOTO BL3OYMKIAHE
52 IBATa KJIOHA HA W3TRYBATENA MOXC Ja
Ce OYaKBA JICKO W3MEHEHME HA XapakTe-
PHCTAKATA HA HACOYCHO JHeiictBue., Cu-
MeTpUpade MOXE la C¢ nanpasu Hal-
HPOCTO 4pe3 TOCTABAHE HA CHMETPHPALL
wined (px. pasmen 7.4.) uwnm upes rama-
ceraacysade (B, pasgen 6.3.).

10.1.4. Hisenidnubparop ]

Hovmmrpatpsr 8 YKB-o6xsara
uneiipeubparop {creuar munon) Moxe
na Obfte u3ION3YBaH U K4TO KBCOBDBI-
HoBa auresa. Hlupoynnara na mponycka-
HATA OT HOIO 49eCTOTHA JISHTA € MAJKO
HO-roaMa OT Ta3y HA HpaBus JUNOIL.
HlnetidrubparopsT Ce U3NOMA3YBA IPENH
BCYYKO 34 TOBA, 3&LOTO HErOBOTO BXOLHO
ceapoTusnenne or 240 Q mossonasa nu-
PEKTHO  s3axpausane 4pe3  oOHKHOBEHO
nponasanute YKB-menrosm xabennu.
C BCHUKHTE CH OCTaHANH CBORCTBA nutekd-
BUODPATOPET CHOTBETCTRYEA HA IpABAS
{LOYBBIIHOB [HIION,

Hneidnubparcpst € HOEXONSAUL CNuH-
CTBEHO 3a paboTa B eNIH YECTOTEH OOXBAT.
Herosusr xoeuuusHT Ha cKwscsipame ¥V
pe3amza ma 0,95; cneposarenHo Tol e

w28y .
Hnl= e

/\&l/((,lx[lﬂeﬁ RAOEA &
AROUILOARD DoAXUNG,
5508 €8 nponzu/?,ze~
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Dur, 104, Hinchdpulparopsy Koo  KCOBEAROLA
anrerAa

MANKO WO-ABIRT OT NUPaBRA  KunoH
(dur. 10.4).

PascrosHpara MEXLY HBATa Napalendn
HPOBOMHMKA HA M3TBRYBATENS BLInmsar
npubnuznrento Ha

20 cm 3a 3,5 MHz,
15 cm3a 7 MHz,
10 c¢m 3a 14 MHz,
8 ¢m 33 21 MHz,
5 cm 3a 28 MHz

Enur nuelideubparop 3a ®6cy swimam
MOXe na Gblie HANPABEH CHINO TAXA H3-
usio or VKB nenror xaben (Qur. 10.5).

IIpu ToBa obaye e HeodXOmHMO Aa C¢
HAUPABAT CICHHUTE PA3CHLKICHUN: MOKAY
ABATA YCHOPEHHH NOJYBBLIHOBH OTPAIBKA
HA M3THUBATENS CE HAMHEDPA H30NAUMOH~
HUAT Marepuasns Ha JISHTOBHA kaben. Axo
mnelidsubparopsT ce pasriexna Karo
DAPANEITHO CBBHP3BANS HA UBA NONYBLI-
HOBH OTPA3BKA, TOTaBa IUENEKTPHYHATA
KOHCTAHTA HAa M3IONALUOHHMA MaTEpuan
uaMa ocobGeHo BIusSHHEC BHPXY Koedu-
1AeHTA Ha CKbCaBaHe V. Crnepoparenso
TO# BH3M3a Ha 0,95,

MnelihBubparopsbr MOXE Ha €8 UPEH-
CTaBH B CBILOTO Bpeme ¥ Karo HOCIeno-
BATC/IHO CBBHP3BAHE HA JIBe YETBBLPTBbI-
HOBY JIMHUH, JAAEHA B Kp®sl HAKLCO
(¢ur. 10.5b). TIpn enna HBYRPOBOAHA JiM-
Hua obaye JUENSKTPUIHATA KOHCTAHTA
Ha MEKIUHHATA CPeIa MMa TOIIMO 3Ha-
seHue U 3aTopa 6 Tpabsanoc aa ce B3eMe
apen B KoedHUHCHTHT Ha CKBCABAHE HA
sieHTOBHTE XKabemd, xolito e npubnmsp-
Tenuo paseH Ha 0,82, A0 DBRIKAHATA Ha
w3npuBaTeNis BB3Am3a Ha 0,95.A/2, 1o
HAUCTHHA W3BbYBATCINT € B PE3OHANC,
HO UeTBBPTBBAHOBUTE OTPA3BIA CA TBBPIE
HBITH H OPCHU3BHMKBAT 110SBATA HA €OHA
HOTBIHATCNA MHAYKTUBRA PCaKkTHBHA
KOMITOHEHTA. AKO KOehMUNERTHT HA CKb-

eapane ¥V ce m3bepe panen na 0,82 1 cpor-
BETHO CC HAMaNM ABIKBEHATA HA W3ABY~
BaTeNs, TOrAaBa AHTCHATA KaTO M3ITbY-~
BATEH HC € BEYC B PE30HAHC ¥ B TOYKATO
A2 3aXpaHBane ChINO BH3HAKBA PEAKTHBHO:
cenpotusnenue. Ha ¢ur, 10.5 e noxazano,
¥ax HmBeTe m3ucksauus morar na Onpar
YHOBNETBOPEHN N0  Hall-nmpocT HaY4H:
CCOMETPHYNATA NBIDKHHA Ha H3ibYBA-
Tena ce m3bupa paswa:na 095.A/2 =
upH AbKHHa, paBua ma 0,82 .72 ce
gOCTABAT MOCTHETA 38 KbCO ChCHMHCHHIE.

AnTeanre or Jentos xaben ca ocofeno
yaoBHU 3a IPSHOCHMM CTAHIMH, 33LI0TO.
WMAT MANKO Terno ¥ ca rpprasn. Odumx-,
FOBEHO NMJACTMACHTE, U3NOII3YBABR Karo
¥BOABIMOKECH MaTepyan, Morar Ja cc¢ 3a-
BAPHKBAT JeCHO # TpahHo (Banp. € ropeny
NOMIHAK) WM ga ce 3anensat. IIo To3m
HauUH JECHO MOXKE Ha €8 OCHINEeCTBA Me-
XaHUYHA BPDH3IKA HA 32XPAHBAIIATA NUAHNAS

| ¢ ¥3rbuyBaliara yacy.

10.2. TionypsiHoBM EIXBUBATEI
3a pabora wa mMuoro obxmarm

AXO enaH UONYBHIHOB W3IIBUBATEH
tpabea na ce pr3dymu 33 pabora ¢ BHCHE
XAPMOHMYHA 10 Oe3ynpeded OT ©NCKTPH-
vecka riena TOdka HaumH, Tok TpsOBa
A Ce 3AXpaH{ upe3 NacmpoeHa JIAHA.
MHEOroauana3oHHuTE QHTCHH CBC  Cb2-
Aacyeang BaXpAHBAIA JMHUsl BHHATH Ca
KOMIPOMHECHH PEHICHHs, NIPY KouTo pado-
TaTa HA noBeye OT eaua 00XBAT C¢ 3a-
nnama © NoBeYe HIH NO-MAjKO H3ITbpi-
pama 3axpaupam@ JMHHA MM ¢ JPYIR
HEROCTATHUM.

16.2.1, Ilenenmg-awrens

KnacwuecKara yeneAun-auTeHa,  Hapu-

yagua ChIO CHKDATCHO Hen, npeancran-
- 0EM

¥

| L 08-AL e

1

i

i -
Mooz ga xoco YK Bsexmol kabea
raeduseRine

a

@y, 10,5, Uinehidpubparop, ;aspa601en OF JICHTOR -

waben

13%



V-2 S wau.
Kpamya 1a A7

| b ASE ww T
wpamna ya Af% ;

Dur. 10.6. Amrcna ,nenenpn”

ysBa enuH OOHKHOBEH IONYBBIHOB W3-
JIbYBATEN, KOHTO C¢ 38XPaHBA B Kpas CH
(np¥ MaKCHMYM Ha HANPOKCHHETO) vpe3
elHa  HACTpOEHZ JABYIPOBOAHA  JIMHUS.
EogHHAT OpOBOAHHK HZ 3aXPAHBALIATA
AMHHS € CBbD3ay  KbM  M3MbUBATEf,
ApYTHsT 0CTasa CBOOOJEH, HO € H30J%-
pau {(dur. 10.6). o P

Juoxanara Ha 33XpaHBamiatTa JIMHYA
pH33a Ha A4 mam © HANo 4MCIO ObTH
go-rofsima ot Af4. Ylpu gmemoxeum OT
2.M4, 4.4/4, 6.A/4 u T. B, T. € NpA
YETHO MMCHO OBTH Af4 B BAYaIOTO HA 32~
‘KpaHBaluaTa JIMHHS CHOIECTBYBA CHUIOTO!
pa3npesesicine Ha TOKE B HANPEKCHHETO,.
XaKTo B Kpas . Axo oba4e 3axpanpa-
mata Junus ava gemeuna 1 .A4, 3004,
5.M4 u T.H., T.€ HCYETHO HUCIO
abpte Af4, Baxpas Ha 3aXpaHBALAT JIA-
HEA Pa3npeAcCHUETO HA TOKA W Hanpe-
sxenueTo e o6paTHO Ha TOBa B HA4ANOTO
ga JuHEATA. B Kpas Ba H3IBYBATENA
BBH3UUKBA MBKCHMYM HA HANPEKCHHETO.
Axo ToH ce 3eXpaHd B Tasw TOUKa Tpe3
JIHHHA € OBJDKUHa 2 . AJ4, B pONHAS Kpal
HA JMHHATA CBILO HMMA MakCEMyM Ha
ganpexeHue W TOraba ce TOBOpH 33
gpou3ka no nanpexcente. AKO 3axpaHsa~
jara nupvs e roara camo 1/4 A, 3/4 A,
5/4 A, 74 A m T. B, CHOTHOWICHUTA CE
O0PBIWAT, B KPast HA K3THUBATCHS BUHATHK
ocTaBa MaKkCHMyM HA  HANpEeXeHUeTo,
JIOKATO B JOJIHHS Kpal H& 3aXp2aHBAIIATA
AmpHEs ce o0pasysa MUHUMYM HZ HAGpPE~
weHneTo (MakCmMyM Ha TOxa). Axo 3a-
KpaHBAWATA JIHHAS CE CBBPKC KBM Dpe-
napaTess HPH MaKcHMyM HA TOoka, Ce
FOBOPH 34 6pPb3Ka HO HIOK.

FouH nojiyBbiHOB LCTCIMH, OPa3sMepoH
3a 06xBaTa 80 m, MOXe [a ¢C HIOJ3YBa
SHHOBPEMEHHO ¥ XATO BCERDIHOBR AHTCHA,
Ilpu pabora B ebxnara 40 m BONYEEIHO-
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BaTA MCHENHH-AHTCHA CC IIPEBPHIE B
HenoBwiinosa, npu padora wa 20, 15 u
{0 m-—B Jeara KEUA C© UETISNAH —
3axpaHBane @ ABIDKAHA CHOTHETHO 2 A,
3 A wnm 4 A. Axo Ip/DKUHATA HA 3aXpaH-
pamara nuuns ¢ okono 40 m, T. €. 2.A/4
3a obxsata 80 m, £pB BCHukM obxBaTH
CHIIECTBYBA BPB3Ka NO Hanpexenue. Ha-
FPOTHB, NpW NBDKHEA HA 3aXpaHBamara
memusn 20 m (czoreercrsysa mHa Af4 3a
80 m) 3a obxsara 3,5 MHz ce nonyyara
BpPE3KA [0 TOK, 4 33 BCHYKH OCTaHAIM
OOXBATH — BPH3KA N0 HANPEKCHHE.

Cppp3pageTo Ha HACTPOEHW 3axpan-
pany JIMHAR KM KpaiHOTO CTHIANO Ha
npenaBaTeNns gUHA2N WIUCKBA MOMXOASIIM
eNeMEHTY 3a BpB3ka ¢ antedara. ToBa e
obsicnedo B pasuen 5.3.2. B pasnen 8.2.
¢a onwcanw NOJXONSINM eNEeMEHTH 33
BpPH3KA C auTCHATA.

Ilenecwvobpazso ¢ HejpxuHaTa HA 33~
XpaHBALATa JIWAKS 12 e C¢ n30Hpa PaBHa
Ha A4 Mg USNO 4UCAO OBTH IO-TOsMa
or h/4, 3a0TO B Taxbs CiIyyall JIECHO
MOraT 2 ce HOABAT CMYyLIeHHs OT CuH-
Gbaszam cnpaMO 3eMs BLJIHM. 3axpansa-
maTa JIHMEEA 3anousa 43 A3bYBa 0O-
cwiiHO. 3a BCepBIHOBa anTena e Graro-
NpUATHO W3NON3yBaBeTO Ha Kabem:m ¢
esoksaa Mexny 12,50 1 14 m. Taxa BbB
peyyxu ofxsata. ce n3bsrsat CHoMeHa-
RUTE HO-rope CMYLICHAs ¥ KabebT JeCHO
MOME JA ce HACTPOHM B DC3OHAHC 3aCHHO
C eJCMEHTHTE 34 BpPBH3KA C AHTCHLTA.

10.2.1.1. Heneaun-anmena 3a 6CuHKy
obxeamu

Ha dur. 10.7 e mokaszana eaga Uenenny-
antena 3a sewdkH o0XBaTH, KOHCTDYH-
pana [0 ONMCAHHMS TO-TOPe HAYHH.

Tasy anTeHa € CBBP3aHa IO TOK 32
obxsarture §0, 40, 20 u 15 m, Koxato 32
obxsara 10 m BpbB3KATA € [0 HaANPEXe-
Bue, AHTeHaTa MOXe Aa Oble noCTpocHa
CRIKO TAKa B C NB/DKHHA Ha H3/bYBATENA

__Hlam
(20k2m)

1

(¥4
XX
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camo 20, 42 m. Torasa obave #e € Bh3-
moxHa pabora B 00xsaTta 80 m ¢ Henesun-
saxpansade. Kato NOMOIIHO peiicuue
MOXE Jg HOCAYXKM CBLP3BAHETO Ha 32~
ADAHBAIIATA JIMHUS Ha KBCO B KPas OTKLM
npenasaress, KaTo Bph3KaTa ¢ upenasa-
Teli €€ OCHUIECTBABA C HOMOIITA HA
Konmunc-guntep. Taka TO3M M3ibuBa-
TeJ MOXe ja ¢ M3NOJA3YBa M KATO npo-
¢ra L-aurena zapaBora B 80 m obxpar.

AKo exma 3axpanBana B KPas CH AHTEHZ
oie Oppe manoisysama 3a paboTa caMo
Ha eaun oOXpar, NOJE3HO © KPasT Ha
H3MpUBATE/T A C5 HATOBAPH C ©Ha 3a-
TBOPEHA 4eTBBDTBBHIHOBA JiaHusg, 2 323~
XPaHBaHCTO A CTABa, KAKTO ¢ MOK43ano
aa Qur. 10.8, upes eana CHraacyBaHa By~
GpOBOAMA JI MU

3a naupna pa pelCTBYE M OpasMeEpsBa-
HETO HA CHIIACyBaaTa JIHHMUS BAXaT
DACHKACHINTA, NAICHM B paszen 6.6,
Kaxro VKB mnewropu xaleyim, Taxa #
£aMOPBYHO HAUPABEeHHU ABYIPOBOAHH JId~
HUM ¢ DUPOU3BOAHA [(BDKHHA MOrar na
SpOaT M3MOJN3YBAHM KATO JHEMS © Os-
TalE BHITHY,

10.2.1.2. Jsoen yeneaun (dvbiem}

Eman uzneusaresi, BB30YKIAH CHMET-
PHYHO B Cpenata cu, AaBa HAH-ChBBDUWISHA
XapakTEPUCTHXA HE HaCOYEHO NeHCTBEE,
Enna Taxkapa 3aXpaHBaHa B ICHTLDA CH
AHTECHA C HACTPOCHA 34XPaHBalud JIHHGR
8 Hapuya Jdeoen yeneaun. NeKOYHAPOM-
SIOTO HA3BaH{e HA CUMCETPHUYHO 3aXpan-
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@ur, 30.8, Howpaparen, saxpdmeas B Kpan  ca
wpeE pOCHERL 3aKY (& JIeHEsA

BANWIC SNTCHH ¢ HACTPOCHA 3AXPAHBALIA
suuAs € Jsbaem. JInGreTsT Moxke na ce
wanonsysa 3a pabora BA Bemuxm obxma-
T (Pur. 10.9).

Iipu anTesuTe OT TO3H THUI CBHINO TAKa
MOraT A3 C& [OSBAT CMYM@BamM CuH-
dasHm COpIMO 36MA BBIHH, AKO 3aXpaH-
BAIATE FHHES M CBHP3agara KbM Hed
IOHOBHHA OF WITHUBATENST C& PaBHE Ha
o 4ucio ouTH A2, 3aroBa m B TO3R
cryual NBIDKHHATA Ha 33XpanBamiara d-
pua cama 3a cebe cu e Tpabea pma 6vic
B pesonaHc ¢ paboTHaTa 4ecTora. B Tab-
rmna 10,1 ca cwOpaun wsnpoGearu Ha
ppaKTAKAa pasMepu Ha pasmuups Anb-
MGTH, QMATO 3aXPaHBAUM JUHHAE ca opa3-
MepeHE Taka, ue ce m3barsa monpara
na cuudasHd BHIHAL

3a wacTpoiika HA 3aXpAHBAILATA JTAHAL
H 32 CBBP3BAHETO ¥ KBM KpalHOoTO CTo~
YIAIG Ma OpeNaBaTeNs Ca  HOMXONAUIR
cremETe, onumcamn B paznen 8.2.

Tabauy a 10.1. Hanpobeanu pazmepi Ha pazaucry sCesvinogl Subaepus

1 |
QO6ma I Hdemwana f
JIBIKARE { Ha HacTpOeHATA | Obaxnar, 3 .
8 WANBUBATENAY, | 3axpaHBaiua | Py Bux w5 BPRIEATA XBM GpenaBaTess
m I smmas, m
41,15 12,80 80, 40, 20, 13 Bpsska Do HANPEKEeHHES
10 Bprixa 0o TOR
41,15 23,60 80, 40, 20, 15, 10 Bps3ka mo RanpesxcHue
iz 20,42 12,95 80 Bps3ka o 10K
40, 20, 15, 10 Bpb3Kka 00 Haupexeuae
20,42 19,95 Bpr3ka 00 Banpeoxesde

40, 1

80, 20, 10,
i3

Bpeika 0o TOK
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Spes BACIPOCHA laxpaunamia  phEms {(ABeoM  we-
HenuRk

Koraro exms apdner ce H3noisysa wi-
JOIIOYMTEIHO KaTo ¢AHO00OXBAaTHA SHTCHA,
APEXOXET KbM €HHa TPOW3BOJHO AbIYa,
HCHACTPOCHA 3aXpaHpauia JIHAA MOXe
A Ce H3BBPIIE Ype3 9eTBLPTBRIHOBA ChI~
nacysama auans (paspea 6.6.).

IIpr ofma ABLMXHHA HA W3TLYBATCNH
Haii-manko 1 A B UAT0 9HCHO OBTH DO-
roJisiva OT A (MAKCHMYM HA HAIPESKEHHETO
B TOYKATA HA 32XpaHBAHC) €& H3NOJI3YBa
YETRBPTBLIIHOBA CHINIACYBAIA JIMHAA, Ha-
CHA HA KPAas HA'KBCO; AKO IBJUKAHATY
HA HU3IBYBATENA € A2 WIH HEHETHO HHCIO
OeTH no-rongma or Af2, Tpabea ma o
HPHAOXYM OTBROPEHA F3 KPag HeTBhPI-
BRIHOBA JIMHUA.

10.2.2. Yuapom-anrens

Tpena muoro romuun Jopen Yundos,
W8GZ, pazpaboru Hapeucmara Ha Ho-
ropo MMe Yupmom-antena. Tg npencras-
NAB2 NONYELINOB E3NLYBATEI € NPOHZ~
BOJIHO OBATA ENHOUPOROIHA  3axpak-
BAmA JMHES.

W3non3ysaneTo HE CHHOUDOBONHAR 38-
XpAHBalla JUHAS € BB3MOXHD Oraroia-
penre Ha $axTa, Y& SIMH CAHHCTBEH NPO-
BOAMYUK, Ppa3nojoxel HAX HOCTATBHYHO
HPOBOARMA 3CMHA HOBBPXHOCT, HPHTE-
HKABA BBLIHOBO CHIPOTHBJICHUE OT OKOJIG
500 O, xoraro mmaMerspsET Ha NPOBOL-~
pExa ¢ or 1,5 no 2 mm. AXO BBRDXY 0po-
BOAHUKA HA AHTEHATA €8 HAMEPH TOYKa,
B KOSTO MvnenancsT ¢ 500 €, saxpam-
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BAMATS JHHVA MOXE JA C¢ BEIOYR YaM ¥
we chIOecTsyBa crernacyBase, [lpu enna
NPOBONEMKORA HONYBBIHOBA AHTEHA Ta-
8y TOUKZ € orianeveHa Ha oxono 0,18 i
0T Kpad Ha anrtenata (dur. 10.10).

Hpemrocrapka 3a Gesynpeynatra pa-
6oTa Ba enna Yuupom-antena e nobpara
fIPOBOAEMOCT HA 3€MHATA NOBHPXHOCT,
3amoTo 3eMaTra o0pasysa Taka pa oo
¥a)ye BTOPES TIPOBOJHK HA 3aXDAHBA-
WATA JAHAS,

Oceer TOBR ENHONPOBOAHATA JINHNER
TpabBa 2 ce mpexapa Taka, 4e BEIMONKHG
“ali-ronsMa wacT or Hes jaa Houe nspne-
HIMEYASIPHA HA HANTEXHATA OC Ha JHTeH-
H¥ES POBOJMERK.

DopMynETe 58 Opa3sMEpABAHE HA JIBN-
FAHATA HA H3buBaTesd / ¥ ma pascros-
¥METO HA TOYKATA Ha CRbps3sane A o
Xpas Ha UPOBOJHMKA Ca CACNHHTS:

143000 ,

®

54000
ey el

(10.5)

werero fesm, 4 —pm, 38 kHz.
Hatt-npocrust Hawin 3a mavmpane Ha
OPaBAIHOTO MACTO HA TOYKATA HA CBBP3-
BE&HC A Ce ChCTOM B TOBA, CAHOIPOBOI-
AATa JHHMA 72 C& OCTaBH ToHE ¢ A4 mo-
LBNTa, OTKONKOTO € HeobxomaMmo wu
YABUKABAOTO [apd¥e Ja Ce IpoKapa
Taxa, 9e Na ¢ gecHo pocreino. Cren Topa
B PAMIMYHM TOYKE HA YOBIDKABAIIOTO
uapue ce @m3MepBa npormyanmst BY
TOX (uv cemecrsysamoro BY maupe-
wepme). Ypes ChOTBETHO H3MECTBAaHE Ha
TOMKATA HA CBBP3BAHE IO AHTEHATA
TprdBa [1a Ce NOCTHTHE W3PABHABAHE Ha
BY rox (chorB. ma BY uanpexenue)
BBB BCHUYKM TOYKH, B KOUTO C€ NPABH M3~

. 85774

(S——
Rpousboano
FYEY]

Gux, 10.10, Aurcma Yuauow



mepsare. loreMpHATaZ HA  HIMOPEHM
TOK OpH TOBA HSIMA 3HAYCHHE B OOHKHO-
BeHO ce u30xarBa HacTpOUKaTa MO Mak-
CHUMYM H2 TOKa (ChbOTB. MAKCHMyM Ha
nanpexenre). Koraro BbB BCHUKH TOUKH
nporuya eanaknLe cpeges BY 1Ok, mo
JSIHMHMATA HAMA CTOSIIIA BBJAHH, 330070
va e cprilacysana. Cnen H3BBLPIICHOTO
CBHIJIACYBRHE YILIDKABAHIOTO f1Apde 1po-
BOIHNK OTHOBO c¢ oTcTpanasa (hur. 10.11),

Toz3;m METOX €& OUPOCTABA, aKO ¢ CHHH
BY namnoB BoaTMETLD  (M3MEDUATENIHA
riapa) ce W3MEpBa HANPSKEHUETO B Pas-
JMYHA TOMKH HA YABJDKABAUIATA JIKHAS,
B takes cnyuad He € HeoSXOAMMO A ce
OpexseBa 3axpaneargara jmang. Cpria-
CYBAHETO € NOCTHIrHATO, KOrare BB
BCHUKH TOYKH ChUleCTRYBa c¢imaxkso BY
HANPDEKEHTE,

Tipw cpelHy MM TOSIEMY MOUIHOCTH HA
uperaBarelid KaTo JMHIHKATOD MOXe Ja
fI0CHYXH €RHAa OOMKHOBEHA IJIHM-JIAMIIa,
KOSITO Ce YUIB3Ta [0 Nb/DKHBaTa Ha Jil-
wmaTa. Ha scmukm Mecra 1 TpsbGea fa

P — —

Tabanya 10.2.

Hannu s3a eqesienmpme na MmeycOUNHUA KpbeS

#

& tendusien

“pn2
Touile Hit
3?41 asigpl:
Hi-4

B ‘ YIwawabaus om
=4

oo e e

Saager, feanunt
T4 dnu nobeve

Hur, 1041, Amrena VEuaom © MEKIHHER Kp5L &
YHBIDKEH OTPAIHE

cpeta enFpakso cEiwo. Koraro enwonpo-
BONHATA JUHASN €& CBBPXKC KANAIUTHBHO
XBM E3B0M He O0BUHATA HA AHOHHHA KPBT
(dur. 10.10), BCHUKH CHLUSCTBYBAIH BHC-
UM XAPMOHHYHA MOTAT Oe3MPerisITCTBCHO
Fid CE H3ABYAT OT auTeHATA, 32aTOBA BAHATH
Gr TpsbBano Ha ce BbHBEAE CJAH JOUDBI-
saTened mexouuaes kpur (dar. 1041
Que no-gobpe € na ce u3noJ3yBa edR
pecumrpuuer Kommsc-bunsp (83X, pas-

nen 8.1.1.1.), XakTo € 0 OKasaHO Ha QHT.
10.14). B 1abauna 10.2 ca c»Opasd H3-

Kaunanarer
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ar. 19.12. Jimarpavuy 38 opasMepsinaHe Ha KeDRARara Ha murpusatend [ m ga TOYRGTA HA CHLpIBAHE
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ppoObanrE HA IPAKTAKE MHFEH 38 MR-
HAHHAA Kpbi.

Kaxro np# xanangtABHE BpL3KA &
KRHOAMUS] KPbY, TAKA ¥ UPY H3TON3YBAHE
Ma MEXIHHCH Xphr TOUKaTa HA Chp3-
pane x»Mm Oofunara Ha xprra TpabBa na
& m3bpana Taxa, uc 3aXpanBalarad JuHusg
¢ HEeHMHOTO BBIHOBO CHIPOTEBACHHE OT
oxofo 500 € na Ovze BaTOBApEHA HA
Kpas ¢ TOYHO HEOOXOBMMOTO ChHIIPOTHB-
sepne. 3aTOBA IHPBO CE NPABE OIAT ¥pe3
apoMsHa Ha m3poigAre HA Gobmuara,
CLOTB. %Pe3 M3MEHOHWEe Ha HacypoBikara
w2 Koaunc-Quarspa ja e NOCTArse sali-
ManbK KochuUEEHT HA CTOAINHA BLIHH.
C’bU,IeCTByBaHLM’I‘G cnes 10Ba orefid
BBRIHE CC OTCTPAHARAT YDE3 M3MECTBaHe
B2 TOYKATA H& CRLDIRAHS A BHDXY =3~
TTBEYBATEIIS.

Ha dur. 10.12 ca noxaszama onpenerns-
FUTE 4pes H3MCPBAHe IUarpaMu 33 opas-
MepsBase Ha JALIDKUHATA Ha wanpuBarens
W MECTONOJIONKEHUETO Ha 7TOYKATa HA
CBRP3BAKE, HPSCMETHATO OT cpellaTa Ha
HITBUBATEIS, 33 ¢AHa YuBpoM-aHTeHa 32
obxsara 80 m. AXO tpm TOBa GIHONPO-
BOJHATA JIAHEA € Hanpapesg O Opo-
poanuk, xeben or 1,5 no 2 mm, ¥ axo
nouBaTa € ¢ Jobpa npoBOANMOCT, MOXE
Ja e pasuiTAa BHa efHe TBBpAS mobpo
ChIacyBaHe.

Tipustep

Tpabra na ce OUPEREINT KLIKANZIY
pa mapyBaTens / W orcrosEMeTro B or
cpenara Ha mEygpuBarens  3a Y HEROM-
anTena ¢ pelopancHa wecrora 3700 kHz.

JIbmxpHaTa Ha M3/bYBATCHS €& nojiy-
9aBa BBPXY rOopHATa CKANa 32 HAbIKEHE-
Te, KATO €€ BaMepy npeceyHara Touka Ha
OpaBara, npexapana 3a wecrora 3700 kHxz

w npasara [. Pesywrarsre [=39,18 m
(Ha¥epTapo ¢ MpeKBCHATa sy, Or
AOHATA CKAJNA HA JBIDKMHETE C€ OTYMTR
OTCTOSHHETO Ha TOYKATA Ha CBBP3BAHC
OT TEeOMETPHYHATA CPEla Ha M3IBbYBA-
rena (B=5,38 m, HauepraHo KOy B-
HACHO C IIPEKBCHATA JIMHUSA).

OmicaanTe JOCera HAYHHM HA CBBD3-
Baue na VurgoM-autedara Gu Tpsbsanc
a H30/3yBAT CAMO TOT4Ba, KOTaTo mpe-
AABATEHAT € pA3NOOXeH B HEMoCpel-
cTBeHa OU30CT O AHTCHHHMS NPOXOICH
m30aTOp. AKO 3aXpaHBAMATA JIHHHUS
TpabBa Aa NpeMHHE I[IPE3 HIKOe HOMe-
JCHUE, H¢ MOMKE Ha HE €€ ADBDKH CMETKS
3a TOBa, ¥¢ B SNEKTPHUYECKATA MPEXa C&
HHAYKTAPA BECOKOYECTOTHA CHEPIHA U €
BBHIMOKHO NOSBIBAHE HA CMYyLICHHS B
NIPAEMAHETO Ha PAAVO- M TCIEBU3NON-
HHTE YNIPOrpaMy.

Ipu nolimxaBaHe HA CAHOMPOBONHATE
AWANA O CTeHH M np. HEWHOTO BLJHOBOG
CBIUPOTHBACHUE €& M3MeHS H 0coBeHo B
3aTBOPEHH NOMeIeHUs 0O IMHUNTa <&
HOABSIBAT TOJEMHM CTOAIH BHIHH. 3a-
TOBA 32 NPEHACAHE HA SHEPTHATA BBHTIPC B
¥pliaTa BuHATH TpaOpa jla ce H3NOJA3YBa
JIPOBOAHKMKOBA JIMHHST € MANKO BBJIHOBO
CBHIPOTHUBSCHHE, KAKTO € [OKasaHo Ha
¢ur. 10.13. Japnu 3a croiinciute Lz—C
A MOKNMHHEA Kpbr TpabBa na ce s3eMar
or Tabnuma 10.2. Opa3MepspageTo Ha
upoBOiHUKORATA NWHHS Oeme OGCHACHO
wonpobuo B pasger 8.

i0.2.2.1. Muozoobxeamuu Yunoo s-
aHmeH

Upez VSIAA crasma M3BCCTHA CREG
mMuoroobxsaTaa YaHAOM-aHTeHa, KOATC
ce Hapuya ChpIO H KoMnposmuc-YuHoom.
Upr wes pebenunaTta Ha DPOBOXHHKA HE

- EO-Qorwenanen welivy

|
Ly

woedoeey

wpr. 16.13. Vaenow ¢ UpoBOAFEEGBI SEEAE 98 BYRINA © MAKKC BBAHOBO CRAPOTUBICHAN
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®ur. 10,14, Mnuoroodxparna Yunnos-anrewa, opennomesa or VS L44

3axpaHsamiata JadHEMS € HO-MANKa OT
T43R@ HA NPOBONHUKAZ HA H3THYBATEN.
AKXO aaaMeTsPhT Ha NMPOBOAHMKA HA W3-
awYBaTess € 2 mm, 3aXxpaHBallaTa JIMHEN
ce u3bupa ¢ guamersp | mm (oTHOmMEHNE
Ha nuamerpurte oxoso 2:1).

Ha ¢ur. 10.14 e noxazana enna 1axkasa
Yunpom-aureHa, npeanoxena ot VSIA4AA.
Ts Moxe 72 €¢ u3MON3yBa BHB BCHYKK
moburenckn  obxsaru; BuHarm  oSave
TpsibBa Ha <& MMa npeli BWI W3IBECTHO
pascurnacysane Ha awrtenara. Hawmmpa-
JIMST ¢ B HOJIHAS Kpall Ha JuHusATa He-
caMerpuyen KommHc-GuniTep nomara 3a
TOBA, BHHAIR 2 MOXE Ja C¢ M3BbPIOHA
Hacrpolixa B pesowanc. Taxa eazonpo-
BOHHATA  JIMHAN CTABa HEUIO CPeaHo
MEXIY ChrlIacyBaHa M HACTPOCHA JIMHHAL.
Tosa o©0ave B HuKaKPB cIyuail He e

2043m

JIOMXO paspeiienne ¥a npodiema 3a Cbr-
JacyBaHe.

Komrpomuc-yasaoMsr paborn 8 80-m
o0XBaT KaTO HOAYBHIIHOBA AHTEHA U [JAB-
HOTO HANPABJCHHE HA H3IBYBAHE € nep-
HEHOUKYJSIPHO HA HAIUTBXHATA OC Ha
manvuBaTens. Ilpu pabora B 40-m 06-
XBAT AHTOHATZ CTABA HEJICBBJIHOBA ,,Hbi-
ra xuna“, npu pabora ma eupraa 20 m
BBbDXY AHTEHATA CC PA3OONAraT 2 Lein
HBOKMHE pa BhaHaTta #oapu 10 m-—4
JSBDKHHA A2 phaHata. B obxsara 15 m
AHTEHATA € CHIVIACYBAHA HEUPABHIIHO.
Crorperaure HPUOIU3HTCHNE JHATDAME
H2 HACOYCHO HCHCTBHE €A IIOKa3aHd Ha
dur. 11.1. Ha drr. 10.15 moxe ma ce
BYHM ©XHA BCEBBJIHOBA YUHAOM-AHTEH&
& HO-Maiika 00ma KhIDKUHA.

fpr T¥a3% gureHa ORIDKAHATA HA 34-

6 Sm S

¢ Zmimn

0..T5m

-rip

Dpr, 10,15
CRECOHE  DBLCBBITHOBR
HOM-2HTRrA

Vasgi~
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xpaueamaTa nEnEs Tpsdna 1a Ople Mexny
0 u 15 m. Baxpausainara nurEs Tpsdpa
A3 GbAC CBBEP3aHA KhM KPalHOTO CTBRANC
ua npenasarens upes KonuuC-Quarsp.
Bee mak B obxsara 80 m anTteHara He
paboTu KaTO YHHIOM; B TO3% Cyuail ca~
MaTa eAHONPOBOAHA JNHHHEH [eHCTBYBA
KATO YCTBBLPTBBIHOB HITHUBATCN HAR
3EMSITa, KATO TBHPIE MAIKATA ¥ JhIDKIHS
ce KoMIeHCHDA OT XOPHZOHTANIHATA YacT
ga anTewara. [locmenmara CAYXHE Karo
BLPROB YABIDKATENEH kamauprer. “pes
Komauc-dunrspa ce M3BpPIMBA HACTPOH-
K& B pesonanc ¢ paboruara sectoTa. Iipn
paGora B 40-m o0xsar apgrepara CTapa
NONYBBAHOR VHHROM € NOZBATATA I#d-
rpaMa Ha BacoueHo Jeitersme (ocMmopxa),
noxato mpw 20, 15 m 10 m (1A, 1,5 A
u 2 Ay pabBa OTHOBO HA CE MMAT npern-
B/ CHOTBETHUTS AHATPAMA HA HACOYCHO
nelicTBEe B XODH3OHTAIHATA PABHEHA
or ¢ur, 11.1.

3a pafioraTta Ha OIMCANATA MAOTO-
obxpatza  Vumponm-antesa B o0xpara
15 m rpsbpa pna ce cnoMeHe OMWe CAHO
orpaupuapaio ofcrosTencTso. B oTozd
OOXZAT B TOUXATA HA BEJIOYBAHE HA £IHO-
NPOBOABATA JIMHAS KbM AHTEHATA CEIUES-
CTBYBA EMOEHAyC OT HAKONKO XIULIOK
omMa. 3apaxd TOBa C8 NOJyYara 3HAW-
TCHARO Pa3ChriacyBaHe Ha auTeHara ¢
BCAYRY CTDHUATENHH NOCASHCTRU.

TIpy WHOVCTPHAIHO TPOM3BONKIAHRETS
MHOroCOXDATHA - YUHAOM-2HTCHA  NPO~
BOHHUKDLT HA HTLYBATENS € NPCKBCHAT B
TOUKATA HA CBHP3BAHE HA 3aXPAHBAMATA
AMHEY M TAM € [ocTaseH OanyH-TpaHc-
dbopmaTop ¢ Topownua chpucsuna. ToH
TpanchopMEpa UMOEnauca B ChOTHOIGE-
ure 6.1 ¥ eHOBPEMCHEHO H3BLPINBA CH-
MeTpHpaHe, HeoOXOAMMO NPE CBBD3BAHC
Ha xoaxchaneH xabei.

10.2.3. Crnrerpramo 32XpaHRany
MioroaixEaTHH  YHEHOM-ANToH

Teopusta onpepens 3a ECHHONPOBOX-
HATa MJHHUS Ha eOHa YHHOOM-2HTEHA
BHAHOBO cunpotumicune ot 600 Q. Ha
OPaKTAKA B 3aBHCHMOCT OT OKONEATA
¢pesa W BHCOYMHATA HA MOHTHpAHE HA
AXTEHATA KaxTO BBLAHOBOTO ChIPOTHB-
NCHHE HA 3axpaHBalnaTa NUHHLg, Taka H
YMOGHAHCHT B TOYKATA HA CBBP3BAHETO
¥bM BHTEHATA MOrar JAa npHemar no-
Manka croiHocr. Ako ¢¢ m3Xomam OT
VYunpoMm-aptenara tun FD4, npu KosATo
C UeN BB3MOXHO Hali-zoOpo chInacysaHe
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XeM xoaxcuanen xaben € BKIFOMEH HO-
WHIHATENHO TpaHcdopMarop Ha wMne-
mauca ¢ OTHOMIEHME HA TpasHCGOPMaums
6:1, nmpn OGUKHOBCHO CPEAHUTE BHUCO-
YuHE Ha MOHTHPAHE Ha aHTeHaTa Ce
ponyyapa HMICHAHC B TOUKATA Ha 3a-
xpageaue ot oxosno 300 mo 400 Q. Cre-
HOBATENHO ¢/a MEOTO00XBATHAE Y HAHOM-
anresa Om morna na Gbnae 3axpancna
manpaso upes 300-omos sentos kaber,
KATO CH3HATGNHO CE [ONYCKa CAHO BCe
TaK nOHOCHMO paschryacysane. Jlewro-
pusT xaben 3anaszpa CHMETPUSTA, OCBCH
ToBa OOpaTHG HA CHHONPOBOXHATA Ik~
HUS TOR HMa NO [AIaTa CH IHIKUHA
EHO TOUHO ONPEJCACHC BBJIHOBO Ch-
TPOTUBIICHNE, 3aToBd COOCTBEHOTO U3~
TpuBaue Ha kalena ¢ CPABHUTCAHO MATKO.
C ToBa MEOTOOOXRATHUTE YHHOOM-AHTC-
HH, 33XpadBaHy C JeHToB Kalerd, <a mo-
nobpr no oraomenns Ha BCL v TVI or
Te3W, SaXpauBaHi  gPE3 eAHONPOBOAHA
JHHESL.

Ha dur. 10.16a ¢ nokaszana caHa TP~
ofxsatea Vumpom-autena, »u36yxnasa
upes VKB srenTon ‘Kabesi ¢ OPOM3BOIHA
meimxana. Tasy anTena; KoATO nNpy noco-
geHKrTe pasmMepd paloTi KaTo HONYBBIHOE
ussysarel Ha 40 m H KaTo UESNIOBLIHOBA
awrepa Ha 20 m, e cwvriacysasa nobpe
KbM 3axpamBaizata JIHHMS W B JiBATA
ofixeara. Autenara Gu Morna ma paboru
aobpe B B obxsara 10 m, crura pa ce
EOTIYCHE WABCOTHA IYNCAUMA B 3aXpas-
BalaTa JuaHg. 3a TO3M POXHM HA pa-
Gora obaxe tpsbea ma <@ DPEHBUIA
enpn Komuse-Guntsp B Kpas HA JUHISTA,
KaKkTo e nokaszado wa Qur. 10.16b. Tosm
dumTep npasd BH3MOXHA paboTara Ha
awrenara B guanasosa 80 m. 3a Tosa
e HeoGromumo xpast Ha Kafema Aa ce
cBLpKe Ha KeCo  u cumerpuynuar  Ko-
JHBC-QEITED A €6 H3MOJ3YBa Xaro He-
cumerpuden. B TOBH ciyval anTeHara
neficTByPa KATO BEPTHKAICH H3ITbUBATCHT
¢ BLPXOB YABDKABAUL KAnAUBTeT.

Hpyrara muOrooOxBaTHa aureHa, 3a-
XpaHsana ype3 ceraacysan YKB nenros
xaben, pabotu B obxparmre 10 m, 20 m,
40 m 7 80 m Ha DPUEHUENR HA YHHIOM-
anreunte {(pur. 10.166). Ilpn ToBa KOM-
APOMUCHO pelleHue NO  3axpasBamuara
JUHYS CHIIO CHIUECTBYBAT MNOBCYC MM
HO-MAJIKO  CTOSIIM  Bbjanu., Tosa  H3-
MCKBA — KaKTo peus Oeile CrioMeHaro -—
aureHara jAa ce CBBPXE KbM Mpenasa-
Tenst upes cumeTpuueH KONHHC-QUATHD.
Tol He OTCTPaHssa CTOSILUUTE BBLIHY, HC
HACTPOHBA IIATA CHCTEMA B PE3UHAHC
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b~ ue HpHOBXBATHA AMICHA ChC UBIIACYBAMA IANPAMBAMIA JAILY

¥ TAKA OCHTYpPHBa 34 XPAfHOTO CTHIANo
AA NPEAABATENH YHCTO AKTABEH TOBAD.
daroBa TA3HM 33XPAHBALG JAHES CBHILO
TpabBa A ©¢ DAsrHeKNa KATO CMeC OF
CHIVIACYBAHA ¥ HACTPOCHA JIHEIIH.

10.2.4. Crraacyeans tpaobxearna anrena,

3axXpaHesEa ¢ Koawcnagen xaben

TaM, KeJeTO CHUECTBYBA BEIMOKEOCT
npH CMuHA Ba OOXBATHTE auTeHATa Ja ce
CBAM TOAKOBA BMCKO OT ¢OHATA CTpana,
4€ TOYKATE, B EONTO CC WM3BBPUIBA 34~
XpAHBAHETO, AR CTAHE HOCTLIHA, MOXES
[a Ce NOCTPoH eHHA MHOFO IpOoCTa Ma-
soraBapurra  TprobxBarna auTeHa sS4
obxsatare 10 m, 20 m u 40 m. To3y u3-
aeuBaren, noxasad Ha dur. 1017, m B
Tpure obXpara e chriiacypan ,uoﬁpa, KbM
APOH3BOAHO NBNBT  Koaxchanew  xabeg.

3aToBa wecTO ©H Crpysa WOBEK A e
HPHMEDH CBC CIAOXHOCTTA HA CMHaTa
Ha obxsarure,

3a obxmara 40 m rtass axTeHa Tpen-
crapiuisa euH OOHKHOBCH MOJAYBBIHOB
JUOOJI ¢ NBIDKHHA HA BCSIKO OT paMe fara
10,10 m, Koakcuanrunr xaben € cepp3an
XBM TOMKHTC 33 3axpausane 3a obxpara
40 m A4, TaM BXOHHOTO CHHPOTHBIICHUE"
BB3/IHZA Ha 0kos10 60 £2. OrBOpenara asy-
HPOBONHA nmuu#d © Abpxkusa 5,20 m,
KOATG CHINO € CEBP3aHa B ToukuTe A4,
HaMa 3a0eNenuMO  BIMAHUE BBDXY pe-
JOHAHCA WM XapaKTepUCTUKATa HA HA-
CoYeHs neHerere Ha anresara B obxsaTa
40 m.

AKo auwremara Tpabsa ma paGorm »
ofixpara 20 m, xoaxcmanunst ralen
TpsibBa B3 Ce CBLIIKS B Kpas Ha OTBOpe-
HATa DBYOPOBOAME SHIYHA. B to3m poxam

9. PaGOTR HBATA KIONA HA WINHYBATENN
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Far, 1017, Coverpuass Fprofxsarsa ARTERA, 3aXpadBaHa © xoaxcHalen xaben

obpasysar enEy CHMETPUICH TCNORHHHOE
OHBION, YUETO BXOHHO CHIPOTHBIACHUE,
KAKTO € H3BECTHO, € ronamo (Maxcamym
na wanpexcuue). OrBopeHara IByapo-
BOJHA NEEEA ¢ aemkEHa 5,20 m 33 of-
xpara 20 m OPSACTaBAsLBA €OMH 9ETRBD-
BLAHOB Tpanchopmarop (Bx. paznen 6.5.),
RORTO HoBOXIA smuenanca B Tournre CC
no oxono 60 £2. 3a meynposomHaTa au-
uua ce u3bupa BBHAHOBO CHIIPOTHBIICHNC
or 500 mo 600 £, koero Moxe na Sbag
PeanMIAPAHO HaupuMEp NPH AUAMETHD
na npoeonsmumre 1,5 mm ¥ pascrosHue
Mescay tax or 70 mm (k. dur. 5.4).

Tlpu excrnoarauus B obxepata 10 m
BBRPXY H3MBUBATEHNR C2 pasnonarar 4
HonysLand. Pasnpeneneuneto HA TOKa
© TAKOBa, ¢ M B TO3W Cliyyall B TOUKUTES
AA uma Bw3en ma toxa {(roiaMO ChAPO-
TEByicHHe). 11pu cBBP3BAUNE HA KOAKCHAT-
uua kaben B Touknte BB, KaxrTo € oxa-
3ano Ha ¢ur. 10.17, mpynposoarara ny-
HEA AefCTB) BA KATO YCTBLPTBRIHOB TPAHC-
dopmarcep 3a 10 m; UEH3NON3YBAHMAT
CTBODPEH OTPSIZBK OT JuausTa Mexay BB
¥ CC He OKa3pa HIK3KBO OTDRBLATENHO
BbIEHCTBHE,

3a na mioxe nma ce ycraposm Hal-Gna-
TONPHATHOTO Pa3HoIOKCHAS HA TOUKUTE
Ha cBpp3pabe BB n CC u g cc Mmaprupa
TO, aHTCHATA C¢ ChINACYBa. Janodpa ce
¢ ofxBata 10 m, Xaro XOAKCHATHUNT
xaben ce ceup3pa ¢ knema ppubnusy-
TEJHO B CPENATA HA JABYNPOBORHAY A AM-
HUS M YPE3 B3MECTBAHC HA W3BOAUTE
HArCpe W HANONY €€ THPCH HONOKEHUETO
¢ unali-mMaibk KoedMIMEHT HA CTORIH
sbIHU. KaTo MHAUXATOD Ha CTOSIH BhLIHN
CHyXu PeICKTOMETHD, BKIIOYEH 4pe3
maeid keM xabena. ITo cbmas Haumn
BEAHATA CHEH TOBA CC M3BbpIIRA Ha-
cTpoiikarta 3a obxsara 20 m, upu xoero
€C M3MEHAT ¥IBOOWTC 33 ONDCISASHE Ha
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TOUKATE Ha CBHP3BAHE HA KOAKCHANB®S
xalen KbM ApynposojHara nmuus CC.
OnTaManHoTo HONOXEHAS TYK OSUKHO-
BSHO € MAJKo Hajl Kpas Ha NMHUSTA.

Toit KATO TYK Ce M3BBPUIBA NPEXOH OF
CHMETPHHHA aHTelRHa CHCTeMa KbhbM He-
cuMeTprueH xoaxcuancH xaben Ges mex-
AMHHO BK/IOYBAHE H& CUMETPHDPALLO
YCTpOUCTBO, B Koakcualuus kaden Moo
A2 Ce NOYBAT NOBLPXHOCTHH BBIHU H
cemecTyBa omacHocr or BCI m TVL
B rtaxkeB chmysat mMoxe Ha ¢¢ rOMOTrHE
UPe3 YALIDKABAHES WM CKLCABAHC HA KOAK-
cuanuug xabei ¢ 1 go 2 m.

10.2.5. Cyriracypen  puao
3a Béreicu ofxsaru

Ilpu no-rope omucannrTe anreHn Heme
A3NOJBYRAHA BB3MOMHOCTTA BBDXY aHTEH-
HUS [POBOAHMK [a €€ HAMEDPH TOYKa,
Kosrre  uMa  npubIM3HTENHO  eNHAKLB
BMIEHaHC 3a HaAKOoJKo obxBata. B Tasm
TOYEA® UBNDYBATENSNT CC HPEKHCBA M C8
BMBKBA 3axXpaHBallaTa JIMHUA, YHETO
BLAHOBO CHOPOTHBIICHKE & FOpe-HoJy
CBHIOTO, KaKTO M CHHAKBUS 33 HAKOIXO
00xBata UMAENAHC HA H3THYBATEN.

CringaT NPUHUWT MOXE Ja ce NpE-
JIOMH T 32 €/(1H OTEODEH Ha Kpas YeTBbPT~
RLAUOB mteiid. B ToukuTe Ha 3axpauBase
HA ¢AFEH NOJYBBIHOB AMIION, OPa3MEpeHR
3a mal-uuckara paGorHa uecTora, e
BIGHIOUBA €HA OTBOPEHA HA KPas YeTBbPT-
Boanona nuaus (Gur. 10.18). Ako nony-
BBIHOBUAT LATON € B PE30OHAHC 34 BLJHA
80 m, To u 3a obxsarure 40 m, 20 m u
10 m 33 HEKXOS OT BUCINMTE XAPMOHHYHE
CHINECTBYBA NoOnoxeHue, OIM3KO 1O pe-
3onaHcHOTO. OTBOpEHaTa Ha Kpas Cu
HETELPTRLIAHORA JMHUS NPECcTaBisBa
CHHOBPEMEHHO TIONYBBJIHOBA JIMHHA 33
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obxsara 40 m, wenownIHOBA Nun#a 24
20 m u s ¢ oeaxuna 2 A 3a obxsara
10 m. Bopxy Tasu OTBOpEHa IBYIPOBORHA
JAHNS MOXE JIa CC HAMEPH TOuKa, KOsTO
32 BCAYKM CUOMSHATH JnoOuTSICKE 06~
XBaTH UMa UMICHAHC OT oxoyro 300
(Bx. paszgen 6.6.). TaM MoOxKe 12 ¢ BRITIOUS
enua
JIHHMSI € BBJIHOBO Chiiporusnenne 300 O
H aHTCHATa AA Ce 3aXpan#i fpH CpaBHi-
TEAHO 1oOpO  CHINACYBaHE 33 BCUYKH
obxsaT. Teopusta ® npaxTekaTa ca
TIOK&3alid, Y€ Ta3y TOYKA CE HAMNDA Ha
pasCrosEue HPHGAMIHTeNHO '/, oT nmji-
KUHATA HA CBIAACYBAUMS UUiehd, wu3-
MEPEHO OT TOYKKTe Ha 3aXpaHsaHe Ha
H3bYBATENS. .
HnelideT w 3axpanBawaTa yuAua Morar
na 6vaar Hanpasenn or YKB nentos xa-
6en. B To3m caywalt npm onpenensme ua
UBJDKWHATA Ha MCTBBLPTEBAHOBATA JMHHUSA
Tpabea Ha ce uma npen Buxn Kocunuen-
THT HA CKBCABAHE HA JICHTOBHs Kabern.
Tlpr ofuxHoBeno npomapanuTe fed rOBH
xabesmn (sanp. T 360A7 mm 240A4-1)

V e 0,8 (abmxuna na msaeitda 0,8 LA4)

Ilpam pasmepure, noxasasu Ha ur,
10,18, xocMuUMERTsT HA CTOMIM BHIEA
B HauanoTo Ha 80-m o6xBaT BL3NH3A HA
1,8 u no kpas na obxsara ce ysennuapa
Jo s==4. B obxsara 40 m coriacyBaueTo
€ MHOro No6po u s mva croiinocr < 1,5,
B obxeara or 14000 mo 14200 kHz xoe-
GULMEHTHT HA CTOSMH BLIHK § CHLIIO
Taka € no-mManbk o1 2. Wasewansawo e,
uc uw3rpuBarenar paGoru pobpe w B
ofxsata 15 m, B nenus o6xsat HE € W3-
MEpEeH KOSHWUHEHT HA CTOSIIU BBHJIHA
CbC CTOHHOCT, no-ronsma or 2,5, Tlpn
wyectora 29000 kHz B 10-m o6xsar ce
HAMADA €IHO HU3Pa3eHO DPE3CHAHCHO [o-
TIOKEHUE ¢ KOCMUUUEHT Ba CTOAWUM BLIHE

OPOU3BOJIHO  ABITA  3axXpansama

P, 1018, Crriacysan Beenvnmon  mumon

s==1,2, KbM BUCOKOICCTOTHWS Kpail Ha
obxpara s HapacTea A0 2,5, a B HA4a0TO
na obxsara —no 3.

Muoroo8xsariure anTeHd CHC ChINA-
CYBaHa. 3aXpaHBAUIA JAMHHA BUHATH C3
€IHO KOMIPOMHCHO peiuenue, Mirnewxna
BCC NaK, ¥¢ Tasy aHTeHa NpPeACTaBIABA
0co0eHO M3TOACH KOMIPOMUC, .

10.2.6. Awrena 3a mewuxw ofxmaTim
¢ xabenno 3axpaunane

Ha ¢ur. 10.19 e norasana enma pee-
BBJIHOBA aHTeHa ¢ Kabesio 3axpausane;
OT "eprexa ce BIKAA, Y€ HE Ce Kacae 3a
»UCTMHCKA™ BCEBLAHOBA AHTCHA, 340~
TO 3a BCekw oOxBar c¢¢ w3mom3ysa
OTICHCH NOAYBBAHOB IUROj. Pasxomure
Ca TOAEMH, & U IPH MEXARHUIHOTO U3pador-
Baue MOTAT JA Ce NOABAT HAKOW 3aTPYA-
Henna,  CoGCTREHOPBYHO  HanpaseHarta
AHTeHA HaM-YECTO € TBbPHE TEXKA W M pPOo-
BUCBAHETO HA NPOBOBHULUTE — TOAAMO,

WMunycrpuanuo npoussexpanure mo-
nenw, paboremy HA TO3WM NpUHUUN, N3e
TON3YBAT Crenuanao u3paboren anrteuen
OPOBONHMK, IpA KOUTO HAH-HABLJIIWAT Au-
Ol € Hanpased OT JIerupasa CToMaHa:
Tosu munon ama 3amawara aa HoCH -
BCWUKA 1no-kecyu: aunonu. flocneanure ca
TIOAPCACHA CTHUANHO ChOOPA3HO JTBIJIKH~
HATA UM B OO JMENekTPpuK nonobHo Ha
KOHCTPYKUMATA  H& . {ITOCKATE MHOTO-
JKMITHE . KAGEeIM ¢ IIACTMACOBA M30ALKS.
Toli KATO enMH TakeB H3WbUBATEN € B
PE30OHAHC 33 BCHYKY ‘BHCLIM XaPMOHMURM,
Hempemenno TpabBa pa ce nopoxar
Tpuxa te A3 OpAaT DOATHCHATH upe3
Konune-¢punrop nnp npyrn DOAXOAANA

HUCKONpPOnycKamy Guinrp,
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10.2.7. Aprena 1a mewess odxsaru GIEV

Ta3y auTeHa e nouyisipea, 3anioro
MOIKE Ja C& IIOCTPOR MHOTO JIECHO H M3~
pcksa MaJIke Mscro. [He Gusa obaue na
ce sanarat TEBPAS TOJIEMM  HANeXIH
0o OTHOUCHHE Ha edCKTHBHOCTTE HA
TO3M M3TAYBATCH, 3aMI0TO CTasa HyMa 32
eIH0 KOMIPOMHCHO PCHICHHE, KOSTO (a-
mo 8 obxsarute 10 m 1 15 m pasa equo
MAAKO YCHUIBAHE B CPABHCHMC ¢ HOpMAs-
HUs U0, .

Ha ¢ur. 10.20 ca pageHn pasmepure
wa auranmata GSRV. JIpynposonHata nu-
aug ¢ aoioxena 12,90 m o ppencrasrissa
eAME OTPAILK © musokHpa 5/4 A (3a of-
xBara 10 m, 5/4 %). koeduiHeHT HA CKb~
csBarie), BbiHOBOTO CBHUPOTHUBICHAC HA
TasH JIMHES HiAMa 0Co0eHO 3HAYCHHC -—

10 mowne fa Obae mexay 300 # 400 £
Ako ToRM OTPA3BE ¢ HANPABSH OT JICHTOS
xaben ¢ BLIAROBO ChupoTHBIcHHe 240 O,
3aryGure mapacTear HesHawaresnHo. XKo-
raTo manpumep ce wauoisysa YKB neu-

1555m
s s I
ey i
Abyrpobodie auras
¢ Ussfyuana usonayqus 72.90m

Prdvolie conporiubisiie
e JOTR

KoaicUtABH midix
4082 pousbassp ¢
Jeave

Pur. 10.20. Reersanoea anvern GSRE
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BeepparoBa  anTens <
CERAO 3AXDARBANS

Ka~

roB xaden tan J00AT-1, reomeTprHuara
WHIDKHHA HA OTPS3BXa € eNeRTpadecka
apokdia 5f4 A e ®3UMCIABA, KAKTO
CNeABa:

5/4 3% 3a obxesara 10 10 CHOTBETCTBYBAT
AA ILIDKHEG B HHHLOTTA 13,15 m, Oes
HA CC MMA HpeN BIA KOSHWIHEHTET Ha
cencapane, 3a xabena 3C0AT-1 roepu-
LHEHTHT Ha CKBCABAHE BB3AH3A HA 0,8.
TeoMeTPUYHATA ARDKHEA € DABHA M

B 10-1n ofxpaT ABMHHATA HA AHTCHATA
spanEsa za 6. AJ2, CnenoBaTenHo B TOY-
xaTe Ha 3aXpAHBAHE B CpeAATA HA H3-
BUBATCAA €C MAMADA MAKCHMYM Ha
HAOPSKCHACTO  (BUCOKOOMEN HMIICHAHC),
[pynpoponsaTa HEHUA C JLIDKHHA 514 X
{HCYeTHO  MMCHO BTH  (O-TONAMZ  OT
A4), RAxTO © WSBCCTHO, TparchopMupa
BECOKOOMHEQ CHHPOTHBIISHHE B HUCKOOMHO
u 0BpaTHO. B HonHAs It Kpail, B TOUK3Ta
wa CEBp3PAEE HA IIPOM3BONIEO JABJITHA
goaxcuanenw xabenm ¢ BHIHOBO CBUPO-
raprerde 60 (2, DO 143y NPEYAHA MMa MHE-
HEMYM  HA  HADPEKEHHETO (FMCKOOMCH
MMTISHAHE) ¥ CHUHACYBAHETO KbM 3axpat-
pamEs kaben € HOCTAaTBLYHO TOUHO.

Yipz paGora B obxsara 15 m obwara
ARIDKHAR HA H3bYBATEN € TI0BCUe OT 2\
CLIHACYBAUTATA JNUHMK TPECMETHATO 33
{5 m e manco Ho-Ehira or 3/4 A. Bem-
PEKE HETOUHOTO OpazMepsanaue (teppae
JSITA) ¥ B TO3M OGXBAT MOKC id CC Das-
qUTA W4 BCe OUIE UPHEMIHBO CHTAACY-
BaKe.

33 ofxsara 20 M KBETS HONOBHEHY Ba
srpuBaTena wvar ofa HApIDKAHA 1,5 %,
2ATORA TOYKATA HA 3GXPAHBAHS B Cpefata
A MM ManKo ChApoTHBIcHEE. ThE
%ATO JOMBIHATENNO BRIIOYEHATA CDIUA~
Cysama HHEA IMA ABIDCARR, HO-TONAMA



o1 A2, xalensT ¢ BBAHOBO C1HRDOTABIO-
nue 60 Q ¢ cwhruacypal  HenpaBUIIAO.
Anrenara we pabotw B onmTHManen pe-
MM, 3ai0TO NYNCAUMATE B 3axpanBa-
Wara AnHES OPCOU3BHKBAT 3ary0HO u3~
JTbYBaKE,

Pesonaucuure orgowerus e 40-m ob-
XBAT €& MHOIO HESCHH, 32IU0TC U3JIhYBA-
TENIAT € TBHPAC ABIEr, 33 Ha Obue nony-
BBLIHOB JHUIOJ, ¥ TRBPJE KbC, 33 A’ CC
npueMe, Ye € HeHOBbAHOB aunoi. Cbria-
CyBaILATa JMHMS B TO3W ciyuall ped~
CTEY2@ Xaro ¥act OF W3bYBareia u
CroTRETHO ro yaemxapa. C To3W U3~
MBKHAT Ha crna“ pPe3OHAHC aHTeHara
G5RV moxe na Gpae criomarartenna (spe-
MeHHa) auteHa 3a obxmara 40 m.

Ouie NG-HEDAATONPUSTHO € TOJOKE~
HaeTO oy pabota B 80-m obxpar. B To3|
cryuail cpmo TpadBa A Cc H3NOA3YBA
CpUNacyBaliaTa JMHEA, 33 Ja MOME -
nara CHCTeMa MOHE HO H3BECTHA CreUeH
Ha ce macrposm B pesomanc. (Ocses Tona
3apasM  SHAUUTCIIHOTO  Pa3ChilacyBaue
BB3HEKBAT rojieMu 3arybm B 3axpaHBa-
WATA JIUHK. :

Enna TakaBa adTena, KakTO BCHYKH
muoroobxsaruy adrenn, tpabna jia 6wnre
CHIIACYBaHa KbM KPaiiHOTO CIhuand Ha
npenasarens ¢ nomolura Ha Ti-QunTsp.
Torasa npu nobpo pasznofoxenue Ts pa-
Goty 3anosBofuTenHo, ocobeno B 00xsa-
Ture 10 mwu 15 m.

Yecro pofipara pabora B obxeature
15 m u 20 m ce uedy HOBEMC OT OHTH-
MAanNHOTO CHINACYBare Ha anrteHara GSRY
3a 10-m ofxpat. ToBa Baxu CvC CHIyp-
HOCT 34 NEPUOANTE HA MUHHMYM Ha
Opoa Ha CHbHYEBHMTE OCTHA. 3aToBa
DM2DGCO upenopbusa €AHa H3MEHCHA
GSRV-aHTeHA, KOATO €€ pa3npyasa or

87lm_, L 007w

oBpBOHAYATHATE CH dopMa ¢ TOBa, YO
JBYNPOBOJHATE CBINACYBAINA JUHUS €
ckbeena o1 12,90 m (dur. 10.20) na 9,60 m.
Karo ce nma npen sun # xoeUUHSHTHT
Ha CKbCABAHE, Ta3u IBIKMHA CLOTBET-
creysa ua Af2 3a ofxsata 20 m # Ha
3/4 X 3a obxeara 15 m. Taxa upe3 oTra3
or nobpa edexrusuocr p 10-m oGxsar
anreHata SRV ce chrnacyea -NpaBuingoe
KbM Koakcuanus Xxabesi 3a paGora »
obxparmre 15 m 1 20 m.

10.2.8. Beepnmmona anrena W3IDZZ

Koncrpyupanara or W3DZZ anrcma
33 BCHYKKH OOXBATH CBHC 3aXPaHBAHE 4pPE3
cpriacypan  xoaxcuanes xaben  sacny-
wasa ocobeno suumanme. Ta Ge3 chMue~
wue Tpubea KA ce npepopvva HA PaRUo-
nroduTesns, XOHTO C MANKO PA3XONM UCKE
Ha goctpou cama Lotne pabortema Beo-
Bemosa. antena (dur. 10.21).

Tasm anresa Begwara €€ 0O3AABA YO
PEKEKTOPHUTE KPLIOBE, KOUTO €A BKIIO-
YeHR B IBATA AUTEHHM NPOBOMHMKR. 32
HEs HE ¢ HeodXoanmMo MHuoro msicro. Fipu
pabora B obxearare 10, 15 n 20 m Ta3m
anrena Jnapa 3abenemEMO  yCWiBaHe B
cpasrense ¢ obuxHOBeuwsa aunoN. AKo
Ce CrassT TOYHO PA3IMEpHTe, ARJEHM Ha
dur. 10.21, cnep nocTposBateTo it HAMA
Ha €A HeOUXOMMMM HMKAKBH KOPEKIUH.

Hobunure HA ABATA KpHIa AMAT MHAYK=
TusHocT 8,3 pH, kanauurerst HA KOHIEH-
saropute Cy 1 C, e 60 pF. [lpn Te3n
CTORHOCTH  pe3oHaHcHara 4ecTOTa  Ha
pexexropuiTe Kpbvrose L,—Cy u Ly—C,
e 7050 kHz. Ja 6oSunurte L, u L, morar
A ce TOocouar CACJHHTC OPUSHTHPO-
BBYHH KOHCTPYKTHBHY AAGHHH! JHAMETEHP

7i7,07m lg 5,'7?/7?
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ga GoBunara 50 mm, xwpmxuna va Gobn-
gara 80 mm, 6poil Ha HaMoTKHTE — 19,
BobGunara tpsabsa na CC U3MEHd Taka, 40
3ae{HO0 C eNuH TOCTOSHCH KOHOCH3ATOD
or 60 pF na o6pa3yBa KpBI C PE30HAHCH2
gecrora 7050 kHz. Vismepsanero na pe-
JOHAHCHATA YeCTOTA MOXE [a CC U3BbPIIBa
€ €TaNOHNPAH TPHANUIMETHD.

Jlo6para paBora ua anredata W3DVV
BABUCH OT PCXCKTOPHHTE Kpbrose. Viz-
HCKBA €€ HE CAMO TOJISIM KavyeCTBeH (hax-
TOP, HO ¥ rojaMa cTabWmIHOCT HA XPBro-
#eTe NPH HM3MEHsHe HA TeMiepalypara.
Tpabsa BuHATH A CE UMAa OpCH BHA, ue
PEKEKTOPHUTE KPBIrOBE €A HA OTKPHTO M
TAM €A M3JIOKEHH Ha YOJICMM NPOMENN Ha
TEMIEPATYPaTa, KOUTO IIOBEYES MIH YIO-
MaKO BIHSAT HA PE3OHAHCHATA YECTOTa.
‘Taka MOXe [a Ce CIyYnm aHTeHATa I3
»CHYXH CaMO B ONPERENCH TEMHOCPATYPCH
UHTEPBAN, 4 NPH MO-TONCMH W3MCHCHHAN
Ha Temneparypara na ,otkassa”. 3a-
“TOBA MPEAN OKOHYATCHHOTO MOHTUDAHE
TpabBa a4 Ce U3BBPMIM TEMOEepaTypHa
KOMIIGHCALMA Ha Kpbrosere. ToBa crasa,
KaTo napajenno Ha Oobunata, vuATO
MHEAYKTUBHOCT, OOHIO B3€TO, HAPACTBa
MAJIKO C YBEMUYABAHE Ha TEMICPATYPATA,
£€ BKIIOYM XOHNGH3ATOP ¢ HPOTHBOHO-
JIONKEH, T. €. OTPHIATENCH TeMICPATYpeH
xoedunmeny. Yecro, 33 g ce HONYyYH O~
CTaThYHA TCMIICPATYPHA KOMICHCALMSA, €
HeobXooNMO na ce W3IoJa3yBaTr Koubm-
HAUMHA OT KOHJEH3ATODH C Pas3IdgHu TeM-
miepatypuu KoehurueHtr. [Ipu ToBa 06ave
TpsabOBa 14 C¢ BHMMABA BCEKM BT PE3yi-
TAHTHHAT Kanaugrer ga Osme 60 pF.
IIpasunsocTTa HA WIBBHPINCHATA KOMIICH-
caupst ce OPOBEPsBA, KATO KPHIBT HO-

CIAnOBATONHO €S 3arpasa 4 OXNaXng,

134,

Beerg obT €6 M3MEpBA PE3OHAHCHATA e~
€TOTa W C& KODHTHPA U3MEHEHMETO M
YO BIMAHNIES HA TEMIICPATYPHATA PABJIHKA.

BopXy PeKSKTOPHHUTE KPBIOBE €A HpH-
JIOKEHM BUCOKH HanpemeHus. 3arosa
Tpabpa g3 ce OpenopbhYa M3NOJ3YBAHETO
Ha KOHACH3ATOPH C BBH3MOXHO Haf-ro-
Jgsva, yeroltuuBocr Ha npobus. B rtosu
ciyvyail He ca JIYKC WM3NUTBATE/HH Hampe-
xerug or 3 kV. Ocobeno nobpoxkauecrse-
Ha OoGrua Moxe nia ce n3paboTH oT mo-
cpebper MelneH npoBOAHHK ¢ nebenmna
2 mm, Kowgensaropsr Tpsbpa Ha ce
SR 07 BIAra, KaTO Ce IOMECTH B
Tpuludka OT HOrmMCTUposI (Ia ce YIUTbTHY
¢ nemwio 3a nojucraposn). Lenwst pe-
JKEKTOpeH XPBI MOXKE pa Ce YI0CTaBM B
HM30NALKOHHA 3AMMTHA onaxkopka. ITows-
KOra 3a TOBa ¢a HOoIXoualmH pa3noobpas-
HUTE IUTACTMACOBE CBIOOBE, NPEAJIATavN
ua masapa. EOHa DpuMEpHA KOHCTPYK-
g ¢ wokxasaga Ha ¢ur. 10.22. Hznon-
IYBAY © IWMHABD OT nMaxpun ¢ obma
aemxaua 135 mm ¥ BBUINEH AMAaMCEThp
65 mm. Ilo csenenms va DMZ2AKN 60-
Sunara uma 20 Hasusk® oF xeben 1,5 mm
MEJeH HPOBOAHMK IPU AMAMETHD Ha Go-
Ounata 50 mm. 3a HUENEKTPHK HA KOH-
neHsaropa ¢ xamaumrer 60 pF e usbpau
Tempa S.

Pe3oHaHCHUTE YECTOTH HA AHTCHATA
W3DZZ ca 3,7 Mz, 7,05 MHz, 14,1
MHz, 21,2 MHz un 28,4 MHz. U3snpusa-
TenAr pabord Ha 80 m KaTO HOJYBBIHOB
nuanosn. O6oiata My neiokuna — 33,56 m—
€ TRBPAC MAJKA 38 CJAHH HOJYBBLIHOB
mon wa 80 my Ly u L, obave ciyxar
xaro ypeipxapaim 000uHEM, Taka ue pe-
3oHaHcHATAa vecrora ¢ keMm 3700 kHz.

B 40-m ofxeart apara xpera AeHCTBYBAT

Pur. 10.22
[Ipuviepna xoHOTPYE~
aufd Ba PeKeKTOpPHESA
EPBT  H&  aHTeHa
W3DZZ, npennomxe-
ug ot DMIAKN



KATO POKEKTOPHE KPBIOBS C PC30HANCHA
yecrota 7050 kHz. Benepcrsue va rons-
MOTO MM PE30HAHCHO CHIPOTHBIICHUC B
TO3 OOXBAT KATO M3THYBATENX CC H3-
JONI3YBAT CAMO JBATA OTPAZBKA, OT aHTECH-
HATS npopoaHmuE ¢ Aemxgda 10,07 m.
W3DZZ paboru # 8 TO3x OOXBAT XATO
HONYBBAUOB JUIO.

B obxsara 20 m enmexrpm¥eckara abil-
KUHA HA M3JIpUBATENS BB3mm3a Ha 1,5 A,
8 obxsara 15 m~—2,5 A, B oOxsaTa
10m — 3,54, Konpeusaropure Cy; u Cy
npr uecrora 14 MHz umar CKbecssauio
pelicteue, a opu 21 MHz u 28 MHz
6obunure Ly m L, yRBIOKABAT H3IIbYBA-
TeNs:, 3a Jla C& HACTPOH TOH B PE30HAHC.
BbB BeHuKH ciiyYau B TOYKATA HA 34XPaH-
BaHE KMMa MAKCHMyM Ha TOKa, 3aroBa
3aXpAHBAHETO MOXE [& CC HAMPABH Hpe3
KoaxcuaneH kaben ¢ BBIHCBO CHIpOTUB-
snenme or 60 x> 75 2. KoeduumeHTsr Ha
CTOSIUTH WHJIHH HE HANBHINABA 2 B HUTO
eanH obxBaT.

Anrenara W3DZZ wmoxe na ce no-
Ho0pH olile 10BeYE, aKo BMECTO KOaKCHa-
aen xabesi ce H3nON3yBa CKpaHWpaHa
CHMETPHYHA 3aXpaHBamia JUHEA C BBII-
HoBo coprpotusnenne 120 © (wanp. tan
120 D 10-2). B ro3m ciyyail CHMETpHSTa
ce sanassa. OCBeH TOBa CHUPOTHBIC-
HMETO Ha H37ThYBAHE HA Ta3M a{ICHA B
obxsarure 20 m, 15 m u 10 m e oxomno
120 Q (Bx. ¢ur. 11.2), Taxa uena DX-
©00XBaTHTE MOJXKE J1a C& pa34yuTa Ha ONTH-
Manuno cernacysane. Koedurmenrst Ha
CTOSINM BBJIHY HA APYruTe ABa 06XBara —
40 m u 80 m — 3anmasga npreMIMBY CTOH-
HOCTH W NPaKTHYECKH HS HIAXBbpis 2.

Ot ¢ur. 10.21 cnenpa, €e 3axpansa-
mmsT xaben Tpsbsa na Osnpe orseneH
BEPTUKAJIHO HAZONY OT Toukara Ha 3a-
XpanpaHe Hail-manko Ha 6 m. Towa e
enHo obnio npaBwiio, KOETO BaXd 3a
BCHYKH 33XPaHBaild JIMHEM. 3aXpasBa-
waTa JHHUA MOXxe A ObAe HpOu3BOJIHO
ABIra, 3all0TO — HAl-MAIKOTO Taka ce
CMATA -—— AHTCHATA © ChIJIacyBaHa [ipa-
IHTHO KbM Hes. Bce nax onmTure moka-
3axa, 4e ONTUMAUIHM DEe3ydTaTH MOTar
A2 Ce MOCTHUTHAT, KOYaro eiNCKTPHIECKATA
JBIKHHA HA 3aXpauBain@Ta JIRHMS BB3-
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nu3a Ha 7 monyseisd npa gccrora 284
MHz. Toit xaro 3a Ta3® 4¥eCTOTA eHHA
HBIDKHHA HAa BBIHATA MOXEe na 6nhe
npuera passa wa 10,6 m, exua nonyspiHa
¢ 5,3 m. CelleM TTOJTYBBAHN CIISHOBATEITHO
ca pasum ma 37,1 m. Ocrasa na ce n3eMe
TIPeIBUL KOCOUIMCHTHT HA CKHCABANG HE
saxpaupaupa xabeyr; obujo B3eTo, TOR
8p35m3a wa 0,66. Mexaamyuara ObIoKuns
Ha 3axpapsamiara JmEEs ¢ 37,1 mx
0,66~24,49 m. AKo Ta3m JBIDKMHA HE ©
JIOCTATHYHA, 3AXPAHBAMATA JIMHES MORE .
Aa Obplie yABIDKEHA, HO NBIDKMHATA B
puHaru Tpsbsa jna Opne mHeuyeren OpoH
monyseyau or 10,6 m (wanp. 9, 11, 13
¥ T. H. mosiyBennn). Tesu mepku Tpslna
na wonpevyar ua oOpasysanero ma wo-
BHPXHOCTHA BBHIHA B OOBHBKATA HA KOAK-
cpanHua kabes, KOeTO0 € YJICCHEHO of
HECHMETPHMHOTO 3axpausane. AXO, Ha-
fIPOTHB, KaKTO © CIHOMEHATO XIO-TODE,
3aXpPAHBAHETO C& MBBLPIUEA CHC CHMET-
pHYHA JIMHUSA C BBIAHOBO CHUPOTHBC-
nae 120 £, we ¢ neoBX0qHMO A ce Cria3Ba
HAKAKBa ONPENesICHa XBIkuAa Ha kalena.
Eana 1apyra MHOroo0XsarHa aHTeHA,
paborewa sa npuuamuna wa W3DZZ ¢
obma apekaaa caMo 17 m, KoOSTo MOXe
na ce usnonsysa B obxsarure 40 m, 20 m
u 10 m e nokxasaua #a ¢ur. 10.23. [dsata
OTPA3BKA HA JHTCHHHS [POBOINHHK, Chb-
CelHH Ha TOYKATA HA 3aXpaHBaHe, €&
apira no 5,08 m. ClieasaT ABaTa PEKEK-
TOPHH KpbHra, KbM KOUTO €A CBBLP3aHH
ABATA BBHHIUHM KJOHA HA JUIIOJIA, BCEKA
OT KOHUTO ¢ Obibr 1o 3,20 m. Jsara pe-
KEKTOPHY KpBra HMMaT pe3OHAHCHa 4e-
crota 14,1 MHz. Bolunure mMar MHIYR-
Tusrocr 4,7 pH, xOoHZEH3ATOPHTE ~— Ka-
nanurer 27 pF. Ilpu pabora B obxBara
40 m 606unuTe JBEHCTBYBAT KATO YIBJIKA-
BALM W DONPUHACAT 32 TOBA AHTEHATa Ia
paboTH KaTO MOJIYBBIAHOB AHUION  Bbit
peKd TBBPAS MajnKaTa CH NBJDKEHZ. ARO
wiNrpuBaTesnst ce Bu30ynu B o0xsara 20 m,
Torasa HelicTBYBaYT HACTPOCHUTS B PE30~
uaHc 3a vecrora 14,1 MHz pexexropru
KPBIOBE, TAKA Ce U3KIOYBA BIHAHUETO HA
ABeTE BBLYIHA YacTH Ha anTenara. ¥i B
TO3IM Ciyyalf nBarva BRTPCIIAHM KJIOHA C
ApmxuHa 110 5,08 m ca mocrarbumm, 32

®nur. 10.23. Moyuduunpansa amrssa WILZZ
33 Tpz obxBara



A CC HACTPOW AHTEHATa Kar0 NONYBHIHOB
_ Bubparop.

Haxpas, Ra 10-m ofxpar anreHarTa Ce
WINOA3YBAa KATO AHAONA € CICKTPHUECKE
meixuda 2 A, 3amoTo Gobuuure Ha pe-
JKEKTOPHWUTE KPBIOBE OTHOBO [IPERA3-
BUKBAT YBCAUuABaHe Ha €JCKTpHUECKaTa
HBIOKAHA HA @HTEHATA.

3axpaHBaHEeTO M HOCTPOSBIHETO €€
#IBLPIUBAT 0O HAYHH, aHANOTMYCH HA
TO3M, H3RON3Y8an Upu anTesata W3IDZZ.
Jlanesyre TaM YIETBaUMA 3a0a38a%L CBOX-
T4 BANMAHOCT,

10.3. ManoraGapuran JUHOSRE
KOHNCTPYRUFEL

WenaminTa Ha MHOTO PAIHOoGHTEN
3a edexTHBHO HeicTRypBalla aHTCHHA CH-
cTeMa YECTO C8 OTPAHUYaBar 0T MECTHUTE
yeronust 34 MOHTHpaHe HA aHTeHara.

He psanxo va DOKPABA HA KbIIATA 0CTABA
caMo  ToJKopa CBOBORHO MACTO, KOJI-
¥OTO € HeoOXORHMO 33 MOKTHpAHEe Ha
cUxacHd AWTCHA 33 HAN-BHCOKOUECTOT-
ante moburenckn ofxpati. CprobpasHo
CBOA onwT 06AYE MIALHUAT PARHOIIOCHTEN
3apoYsa CBOsiTA ACHHOCT HA LATpaJIHATa
nonsua® — ponyyspuns  S0-m  ofxsar.
Tam HE € Taka JIECHO Ja e ToCTpou
ANTCHA, Hall-Beue 3apajy HEODXOAMMUTE
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-~
-
/ -
| A7
-
g
Kogreugaes xg- - ™~
dea 6050 -~ /JQJEMurEfo\
-~ ez mpexg ™~
-~ S
- S
- / ~
- .

T

e, 10.24, Jpyolxsatna T-anurera

146

By Z. ~'“/’i/g
ey YT
= VoAl
[+V=Afk
] b

dur, 10.25. T-aprega 3a oGzsara 80 m; a - ep-
THKAsCH YCTBBPTRBAHOE H3IADYBATEN, bWBCDTﬂ—
KanHo CKHCABAHG NipH 3ANA3BAHE Ha YCTBLPIBLA-
FOPMsE DE3OHAHC

H3pUBATENH ¢ Toyemu pasmepnm Koiito
o0aue ce e 3zaHmMaBaj ¢ TO3W BBIPOC,
e HaMePy RAYuH U IpA TPYAHE YCIIOBUS
la KoHCTpyapa ©mHa mofpa auTteHa.
ECTecTBEHO HuMa TIATCHTORAHO pellenye
Ha TO3% TpobneM, 3amOTO MECTHHTE
yCrHopua €a TBLPAS PA3NEMHE ofHH OT
JApYru.

Onncanute po-Hony  ManoradapurTHn
AHTeHHZ KOHCTPYKL#A 22 obxBarnTe 80 m
¥ 40 m Tpsabea -— HOKONKOTO He BUHATH
nMorar za Obaar moBTOpeHW 563 HIMCHE-
AN — A4 RajaT TONE3HM  CBEHCHHS K
TPUMEPH HA HaYRHacuima papmomoduTesr.

10.3.1. JisyoGxpatna T-anrena

Tiokasanara nma ¢wur., 10.24 T-anrena
“Ma MHOTO KOMIAKTHA, manorabapuTHa
dopma. Bohpeku ToBa ©TaBd AyMa 3a
envH IHIHONEHEH uamapusaTen 3a 80
u 40 m.

TIpu paGora na 80-m obxear antenara
FelicTByBa KATO ARYNPOBONGH W3TbYBa-
Tell ¢ BepTHXANHA nopapusalus u edek-
TiBga ALwxaHa Af4. Haurwst wva neli-
CTBHE NPH TO3M PEXEM Ha exCruioaTaumnst
¢ tosicen wa ¢ur. 10.25. Haweprau ¢
e YCTBBPTBHIHOB H3JbUBATEN, Da3d~
IIOJIOKEH BEPTUKATHO B NpPe/CTaB/isBaly
enmara nonosmHa 0T . muekd-subparop
(Qur. 10.25q). Pur. 10.25h nokassa Cb-
15 M3MBUBaTeN, HO € Ta3¥ pu3fiuka, 4e
ropEara My [OAOBHHA © ,CrbHara™
Taxa ce monvuapa T-o6pa3Ha auteHa,
HPU X0ETO NOYTH LANATa BUCOKOUECTOTHA

©LeHEPrEsA €6 MIIBYBA OT BCPTHUKANHATA

L



9aCT HA AHTCHArs, MOKATO XOPH3ONTa-
HUST YYacTHK IpHeMa (yEKLMETS Ha
BBPXOB YALIDKABAWL Kanauurer. Jlombi-
BAUMAT GHTCHATA BTOPH YETBBLPTBBIHOB
OTPAIBK Ce HAMEDA B 3eMsira (orneraieH
00pz3). 3aTopa np® TO3W cayuall Ha pa-
60Ta CHLCTOSHMETO HA 38MHATA [OBBDX-
HOCT € OT PeMiaBalio 3uavenwe 3a ey~
KacHOTO gelicrsue ma antenara. Y10 Talu
npayEHa Tpadsa ma ce ofnpee ocobeHo
BHHMAHWE HA K433HOTO B pasmen 19.1.

IIpu pabora B oBxsara 40 m pepruxasn-
HATA YacT HA H3JIBYBATENS MMa JIBILKUHA
Af4. Ta neficrByBa KaTo HETBBPTBBIHOB
TpanchopMaTop, Xo¥ro Cernacysa Hu-
CKOOMHEA 3axpanpany xaben (koaxcuasied
xaben) KBM roJBIMOTO BXOJHO CHIPOTHB~
JICHUC HA XOPH3OHTAMHATA YacT Ha AHTe-
wara (Bx. pasgen 6.5.).

HactTa o1 m3wnuBaTens, orHAMeHA ¢ L,
uMa abioxaEa 10,65 m B 1o kOHCTPYK-
HEATA CU CHOTBETCTBYBA HA €IMH HiTehh-
pubparop, Pascrosmmero MexXAy Hpo-
BOAHUINTE HE € KPUTHYHO ¥ MOe Ja Onae
#30paHo TaKa, Y€ U B JABETE HACTH HA AHTE-
HaTa BRIHOBOTO CHUOPOTHBICHHE Na Onae
mexay 300 m 500 Q. Bepruxansusr or-
Ps3bK Ve meirer cvugo 10,65 m, crEra na
© Hampamew OT JABYHPOBOAHZ JMHES C
BR3OyIIHA m3onanmst. Moxe ofave ga
€C M3MOA3yBa M HAKOH OT npojaBaHATE
YKB nenrosu xabenu ¢ BENHOBO CHUPO-
TuBjenue 300 Q (manp. 300A7-1). Tpsbea
Ha ce uMa npeHBmy KoeQUUEEHYHT Ha
CKpCABaHe Ha 7To3u wxalbey, xoiito, 00O
B3€TO, Bp30H3a Ha 0,8, Taka ce monyyasa
Avmxnnara va V, pasna camo ua 8,71 m.
O6wmata rcounda #a auTeHaTa CC HAMA-
JIRa nouts ¢ 2 m, xoero G MOrIo 1a
CE JXenac P HAKOY CNYUAH.

Tt xaro npu paliora ua obxsara 80 m
anreHaTa paloTH KaTO METBLPTBBIHOB
BEPTUKANHO TONIIPU3UPAH  H3THYBATEL,
BAXHO € JOJHATA Yaci Ha anTeHara ja
6pHe oTBENEHA DEPNEHIMKYSSAPHO KbHM
semaTa. Tasu 9acr 3apspiipa B HENo-
cpeacteera O7M30CT O 3eMHATA HOBBHPX-
HOCT, Taka vYe Moxe pga Onje CBup3ama
HANPABO KbM  382eMUTCIHATA MDPEKa.
Bropuar anrersen npososuk ce CBbLP3BA
KbM BBTDEINEHAA NPOBOJHAK Ha KOAKCHAIT-
Husi kabest. Camzmar xaben Moxe na
Obpe mpoussosino nerer., Tolt Moxe na
6bae HOJOKEH B HOR HOBBPXHOCTTA HA
semara. IIpr rasw agrena ne ca weobxo-
AMME MEPK# 33 FPBMO3ZIINATa, 3AHI0TO
TH € 3a3eMEHA HANDABO $DE3 3AXPauBa-
WATA CH JUHAL.

10.3.2. Crxecemt mpuwsu 32 80 m
H49 m

YecTo CHUICCTBYRAT 3ATPYNHCHHM HOW
OBBAHETO HA IPOBONHUKA Ha CHUH YO~
JYBBJHOB OMHON 32 80 m B pasnonaraé-
MOTO 3a UeNTa CBODOIHO HPOCTPAaHCTED,
B TaxuBa CIy4am € BLIMONKHO IIBIIKH-
HATa Ha AHTCHHMA WPOBOIHAK 13 6biae
HAMASICHA 4YPE3 BRITIORAHETO HA YIIHING-
Tesiun GoOuHH.

Konxoto no-0iM3K0 [0 MakCHMyMa Ha
TOKA C¢ npemecrsa exma Oobmua, Ton~
KOBa HO-CHHO € HeMHOTO CRBECHBANKC peh-
crpue. Moxe Jla ce BaMCPH eIHa TOuYKa
N0 OBLIDKUHATA HA AHTEHHAS YIPOBOIHMK,
B ROSTO BKtOYeHata tam 6oluna Bnuse
taka, 4e HATHYBATENHT C¢ HACTPO#BA B
Pe3OHANC 33 [BE XapMONHIHE ©IHA Ha
Japyra uectord. Ilpu ToBa DOMBHETEIHE
BEIHEKEA CIUH HElpusteH ehexr — anre-
Hara C©Tapa TOJKOBA [O-TECHOJSHTORA,
KOJIKOTO [OBEYE Ce CKheABa CBOGOHHATA
JBIDKAHA Ha NPOBOINHAKA. 10B2 O3HAYARA,
ve .enua agreda 3a 80 mf40 m noxpuea
wispio 40 m obxsar, 3al0TO BBB BCEKM
cny4aif ta paGotu ¢ npubIESATERHS M-
nara c¥ nepxuHa; B ofxpara 80 m wm-
posuuara Ha 4YCCTOTHATA JICHTa € €183
80 kHz, zamoTo H3THYBATENAT € CKBCEH
TRBPOC CHIHO.

Besika  aHTena, MASTO  FCOMETPHYHA
ABIGKEHA € HAMANCHA YPE3 H3ON3yBa-
HETO Ha YIeIKETCHEy GoOHaM, uMa Tpu
OPOMEHJIHBY BEJIHYHHA: NBJUKAHA Ha W3~
JIBYBATENS, TOJNOMEHEE HA YABILKATEN-
HATa G0o0uNA ¥ UHAYKTBHOCT HA YILJDKU-
Tenaara Gobuga. OnATHO € HOKA3aHO, Y¢
6o6unz ¢ manykrasuoct 120 pH ca oco-
GeHO MOAXOMALIA 38 UK, KOUTO Tpsbia
Ha 6BIE HaCTPOSH B PE3CHAHC KaXIo 3a
40 m, Taka 1 3a 80 m ; ocBeH TOBA TpsbBa
ia Gpie croTBeTHO CKbeeH. Ha dur. 10.26
£ [OKa3aH eAuH JWioj, KOHTO MOXe 8
ce mIToN3yBa camo 33 Tenerpadus B
80-m o6bxsar, mokxaro B 40-m oOxpar
TOl HMA IBIHA YecToTHA JicHTa. ObmarTa
APIKMHA HA OIWbHATHS AATEHEH WOpo-
BONHHK Ha Tasu neyoOxBarfsa aurena ¢
26 m. Twil KATO WRTLYBATENAT € IOJY-
BLIIHOB JHNON, CHUPOTHRISHAETO B TOY-
XHTe Ha 3axpassaye € oxono 60 Q. Vimyxk-
TUBHOCTTA Ha pBere ypbioxuremw Oo-
ounn e 120 pH. Tasm crodnoct Ha mi-
IYKTABHOCTTA MOXE Ja Ce JIONyYH, aKo
ce HABHMST IUTBTHO enma Jo gpyra 200
HABHBKM OT MEACH OPOBOJHMK € JIaKOBaZ
B30na. JuaMeTspeT Ha MIECTMacosara
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wpopla, BHPXY KOATO cC Hasuna Gobunara,
Tpabea pa O6vue 26 mm, a pebenuuara
#a uposopHuka — 1 mm. Homxomsuia
3a Tasy LEeN ¢ BOROHpoBomHa TPhOa ot
PYC, pasmep 3/4 noaa. IlosbpxHocrra
Ha maMmoTkaTa TpsabBa na ce 3alETHA OT
BRHWAR aTMocdepuu BausHESL, KaTo ce
WIFON3YRd X8YECTBCH WU3CNAHMOHCH Nax,

Axo pesonancet B 80-m obxsar tpabsa
Ja Ce WIMCCTH PBHB BHCOKOYCCTOTHHAS
Kpalt #a ofxBara, MOXe Ha CC CKLCAT
auioxunnTe L, (Haop. Aa CTauar paBHy
ga 1,25 m).

Ha dur. 10.27 ¢ noxaszaua exua ananoc-
fYMHA AHTEHA, HO T4 NPEACTABIIABA Ha-
KINOHEH CKbCeH nunoJi. 3a "est ¢ #eobxo-
HuMa caMO eIHA UCHTPAJIHA MayTa, Hblira
oxolio 7 m, u nee crabumisupaliy ONopHK
penu ¢ Bucoumua 1,50 m. TlpaBu Bre-
YATACHKUE, UC AMIIONBT HE € NPEKLCHAT B
¢penara. B To3m cnyvyail KoakCHaNHWsT
xabest Cce CBLP3BA KbM 4HTEHATA 4pes
Henta-Chrnacyesane (BX. paszzmen  6.1.).

PezonanceT ma Ta3u anrTeHa € B vacT-
Ta' Ha 80-m o6xear, u3NON3yBaHZ 34
Tenedomtn (oxono 3700 kHz). Hawnurte
3a HBeTe yohuxkuresinn Gobuuyu ca Ch-
ITE, KAKTO 3a apTeHaTa, UOKa’aHa Ha
dar. 10.26. Tazw anrena uMa Maika Bu-
COYMHA HA MOHTEPAHE M 3aTOBA HelHaTa
padoTa 3aBHCH CWIIHO OT CHCTOMHHETO
Ha 3eMHATA NOBBPXHOCT. BuHArM € He-

O0XONMMO PE30HAHCOATA YeCTOTa Jia Ce
npoBepsaBa € TPUBAMNMETBP. W JBeTe
ONUCanM o-rope antenu Tpsbpa na 6vaar
ChTACYBaHM KbM KpalHOTO CTBHHANO Ha
npenasarens ype3 mecuMerpuuen Ko-
mrge-punTep (B, paspen 8.1.1.).

UenTpamata mMauta Moxe pa Oblae
W3NON3YBAHA IBAHOUCHHO B OCB2H TOBAa
Ka Ople yXpenena AONBIHHATENHO, aKo
TCPNCHAMKYIAPHO HA OCHOBHUS U3TBY~-
earen 32 80 mf40 m ce BrnIcUn oW cpUH-
HaKJIOHSH IANoA 3a obxeara 20 m. Ta-
KOBa BKIIOYBANE © HAH-NOAXOAAINO eauH-
CTBECHO OT MeXapmuum ChLOGpaxenus —
HABETC anTeEN MOrar na Guuar pastono-
HCHA F TOK OCTBD BI'BJ €HHA CIPHMO
npyra. J{biokuHATA He eHHOTO pamo Ha
anTeHara 32 20 m e 5,04 m; npw uyxna
MOXE 2 OBJAT DOCTABEHM M JAHNONM 33
obxparure 15 m 7 10 m. Uenrpanyara
MauTa Om MOTJIA [a HOCH ¥ €[MH BepTH-
KaJICH M3bYBATCH, KOSTO NCHCTBUTENHO
61 6uno ynoSHO 33 BHCOKOYECTOTHHTE
obuTenck 06XBaTH.

10.3.3. ITpomommumonn DADAMEEAL

B ropmmwre, B X0ATO SPOAT HA CBHYE-
BHTC II€THA € MuuumaneH, 80-m obxsar
CTaBa MHOTO NONYNAPEH, 33L0TO TOrana
obxsarure 10 w 15 m me morar wnm

&570m
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@yr. 10,27, Hawnones cxneen munon 3a obxparture 80 m i 40 m
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D, 10.28. Cxema ¥a OPOBOUHHKOBATA IADAMENS

CAMO DPARKO MOrar ja ¢e HM3NON3yBAT.
Touno 1o BpeMe Ha MEHEMYM Ha CHbHYC-
BHTE HETHA ChoeUManucTure no DX-
BPB3KH UMAT HAKCH NOGPH BH3MOXHOCTH,
3a Aa MOTAT A2 TH H3N0M3YBAT, Te Tpsbza
Ja pasoosarat ¢ poGpa anTena.

3a crxanenns eOUMH KAYECTREH W3NLa-
sartes 32 80 m M3UCKBA MHOTO MICTO W
BHCOKH TOYKH Ha oxaupane, MUHAMATHO
u3pcksane 6u 6uno ma ce U3NON3yBa Mo~
NYBBAHOB H3JBMBATEH € AL/IDKWHA #a
OIpHATUA NPOBOAHUK noue 40 m, woiiro
Gu tps6eano na eucH Hali-manxo wa 20 m
Aan 3emara. Jaxe ¥ Torapa He MOXE BLB
BCHYKE Clyyall ga ce paszumta Ha Hak-
OaronpUATHH  YCJIOBMA 33 H3NBYBAHES,
32WOTO  OAU3KO  Pa3NONOKEHH HPEILIt-
CTBHs1 (OCOGEHO XOPM3OHTANHH IIPOBOL-
HULM, OJIYLH, METAITHH KOHCTPYKUGH | 11D.)
Morar ja nosaussit na paborara Ha uz-
avusaTens. B rakuBa Civuay BBI3HHKBAT
HEKOHTPOAMPYCMH TOTJIBILAHUS H OTPa-
HOHMA; eDEKTHBHATA eNCKTPUYECKA BUCO-
THHA WA aHTeHATA CTaBa MHOrD Ho-
MasKa OT reoMeTPRYHATA BHCOYMua. Eaun
TAKBB [IONYBHIIHOB AUINIOS BEYE B HHAKAKDLE
CHy4ad HAMA TEOPETHUYHOTO BXOMHO Ch-
nporupierue (or 60 mo 70 Q), a emno
SBHAYMTEIHO TO-MAJKO CRIPOTHBIACHUE,
3arosa ppy panuomoGHTENATE TBLPAE
Psaxko moratr pa ce- mamepsat 80-m us-
apuBarenu ¢ HOGpH XapakTEpUCTHKA Ha
H3MTBYUBAHE.

Hecro mobutenuTe CHL3HATEIHO €& 34~
JOBOJISBAT CBC CKBLCEHH CHOMAraTeinu
AHTCHH Y NONAraT YCWius Ja XKOMHEH-

¥upar BaryGn're 0pY  H3NBYBAHETO HA

CHEPIWS IPe3 yEEAIaBaRe Ha MOIIHOCTTS
#fg NpeAaBaTeN.

Hocera e mamxo u3secTHA exna anTen-
HA KOHCTDYKUHs, KOATO MOXe nHa ce
HApEYe NPOBOAHMKOBA NHpamMuia (¢ur.
10.28). 3a wWes € HOCTATBYHO MOHTAKHZ
wony okono 14X14 m u e neobxronmms
CaMO €JHa BHCOKa Okono 13 m mawura.
Bropexu TOBA CTaBa AyMa 33 COAHA b
HOUEHHA anTeHA ¢ HOOPH M3MbuBATEHE
CBOUCTBA 1 ocobeHa DPUroHOCT 3a pa-
Sora Ha 80 m. ,

OSwara menxura HA OPOBONHWKA HA
uwupavunara € 1 A, Anrcuuure nposog-
HHUA SAHOBPEMEHHO CIIYKAT H Kato of-
TOKKA HA HeHTpannara maura. Pasno-
JOKCHUECTO Ha HPOBOMHKKA HA AHTEHATA W
TOUKHTE Ha 3aXPaHBaHe €4 NOKA3aHH o1~
nenso Ha Qur. 10.29. Or duryparta ce
BIKHE, ¥e ce 06pasysar gsa paBHOCTpat-
HU TPHBIBIIHUKA € HLIKAHA KA CTPanara
AJ6. Upes wauuna Ra 3aXpanBane ce Oonpe-~
JISTSE TIOCOKATA Ha TOKOBETE B CHCEHHNTE
Ha TOYKATZ HA 3axpadBade 4 HakjoHeHw
4acTH Ba nposonuuxa. Toxosere npora-
4ar curdas’Ho (BX. crpenkiTe 3a TOKa).
PasnpencieHrero a TOKA B ABaTa XOpH-
SOHTANHY # CLCCIHE Ha 3eMHATA NOBBPX-
HOCT OTPA3BKA ¢ Apmxyaa A6 € npoTnso-
$a3Ho, XaTo OCBeH TOBA B CPEAATa EM
{rouxnte 4 v B) chimecTsysa MakCUMyM H%
nanpexeguero. OTTYK MOXE [a ce Ha-
{IDaBH W3BOIBT, U€ XOPUZOHTANHATE 11PoO-
BOAHEUH B3NMAT HEIHAYMTENHO YyacTue
B UpPOLECA HA H3NHUBAHE.

/marpamara Ha HacOueHO NeicTRme UMa
ABYCTPAHHC M3DA3CHM MAKCUMYMY B Ha-
NIPABNCHHETO A—B; MUHEMYMBT Ha Lua-
TPAMATA HA U3TbYBAHE € B NOCOKY, Mep-
DCHIMMKYTISADHE  HA TOBA HAUPABICHHE,
MaKCEMYMHTE ® MANSMYMUTE He ca
CHIHO W3DA3cH! ¥ MOXE Ja C& Kaxe, ue
anTeHarTa MIAbUBA HOBpPE BLB BCHYKH 11O~
CoKd. JluarpamMara na BacoueHo aei-

b

@ar. 10.29. Pasnonomenne wa NPOBONAAONTE ¥
[OCOXB HA TOXKA B LPOBOJHUKOBATA LUP AMHIE
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CTBUE W BXOXHOYO CHLUPOTHANCHHE HA
AHTEHATA 3ABUCAT OT BrBIR HA HAKIOHA
Ha NPOBOJNHUUHTE, OT BHCOUYMHATS Ha
MOHTHPAHETO ¥ OT CBCTOAHHETO HA 3eM-
gara nopspxHOCT. CUBNPOTHBICHHETO B
TOYKATA Ha 3axpauBade e mexay 60 u
106 Q. 3aropa € BB3IMOXHO 3axpaunpa-~
HETO /13 CTaHe HANPABO 4Ype3 KOAKCHATEH
Kabesi ¢ MpOM3BOIHA NHIDKUHA.
KoeduuuenTsT wa 1oye3so pelicrsue
HA aNTEHaTa HApAcTRa C YBENMYABAHE HA
BHCOUMHATA HA MOHTHpane. MummmManuo
MARCKBAHE € HBDKUHATA HA USHTDANHATA
»ayta mga Opze 13 m m BACOUmHATA HA
XOPH3OHTAHUTE HYACTHE HAa IIPOBOJHA-
AT HAL 3eMHATA NOPLPXHOCT na Gope
none 3 m. Ilnpavmpara ®Ma RocTa
OCTpa Pe3OHANCHA KPpuBg, (T € TECHONEH~
Toea). Twil kaTo OcBEH TOBA 3a 3axXpaH-
BAPE 4 UINON3YBA CHIJIACYBAHA ITWHNH,

BRox net
MAGITIZRRT
HIDAITpY
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@y, 10.30. KOHCTPYRIA ¥ PAasMepy Ha eaHs o~
BOAHHKOBA NRPAMEIA ¢ DPeIOHARCHN HeNTOTA
3700 kHz
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ANTCHATA HE BHHATHE MOXKE J@ C8 HaCIpOon
B PC3OHAHC C SIEMEHTHTC 3a HACTPOKy
HA CXeMAaTa 33 BpPB3KE. AKO Ccnaxasers
A MOWHOCYTA B Kpas Ha olxXsara Crame
TBLPHE TOJAMO, MOKE 13 €& H3NOJI3yBy
SOHA CPaBHUICIHO IIPOCTA BE3MONKHOCK
33 M3MESHSIHE HE Pe30OHAHCA B ChOTBer-
CTBHC ¢ H3YCKBAHUATA. 34 LENTA Pe3o-
HaHCHY Ha awrenara ce upoubupa Giuso
0 BuCOKouecTOTHUS Kpalh na obxBara
{manp. 3750 kHz) ¥ upu HYXKIE Doio-
HAHUCHATA YeCTOTA  CC HAMAJsMBA  upe:
CRBPZBAHE HA TO CHMH TPOBOIHHK Kb
TouKETe A ¥ B (CpeAHATe TOYKH va XOpi-
sonTanHuTe oTps3eum). Karo rpybo mpa-
BRIC BAKH, Y€ BCAKO YABDKABANE ¢
45 cm HaMansBa Pe3OHAHCHATA YeCToTa
¢ 50 kdz. Obmwo B3eTO, € INOCTATHYHO
AHTCHATA /A2 CC OPa3MEpPH 34 DE3OHAHCHS
gecrora 3700 kHz.

Taxa mowe na c¢ paborn nobpe s
»>Gxpara 2a tenedomust or 3600 mo 3800
KHz. 3a pabora ua venerpabus anresara
cc nipedacrpoiisa Ha #ecrota 3750 kHz,
ToBa ¢rapa, KaTo Xb6M ToukuTe A @ B
C KPOXOAWIME C& CBHP3BA Hapye OT Hpo-
Boguux ¢ peinxusa 135 cm. Koitro nepxu
Ha KOOPUS BLHIUEGH BN ¥ Ha CTAOWAHOCT
T8 H& AHTEHATA, MOWE JA HPEKapa MexIy
HeHTpaiHara Mayra ¥ Touxdre A ¥ B
GOCTOSHHA UPOBOAHMLIM, KOHTO €& Ipe-
KECHATH 4pe3 H304aTOp Ha peeku 45
w90 em. Ypes mywtupase Ha B307a-
TOPHTE PE3CUAHCHATA YECTOTAa HA aHre-
HATS RMOXE Ja ¢ M3MEHs UPe3 WHYSpRAak
or 50 kHz, cvorseruo — 100 kHz.

oM ppMCHRINTE HA, aBTOMATHIANHN S
MOTAT [a H3BLPIBAT NPeBIIIIOYBAHLTO OT
HOMCIUCIHCTO HA DAAHOCTAHLMATA, (aTO0
nanonsysar pernera. Tl xato TouknTe A
¥ B ce HAMUpAT [P M&GKCHMYM HA i~
fpexennero, Tpabsa Za e H3NONZYBAT
BUCOKOXAMECTBERR  M3cjaTopu.  Pezo-
AHCHATS YCCTOTA CE H3MSPBa C IDULIHI-
METBP B Kpad Ha 3axpausanjs xaben or-
KEM HPEHABATeNsL, KATO CE M3ION3ysa
Hofuua 2a Bpv3ka. Hamecenwre ma bur.
10.30 pasMmepu ca ASYHCICHM UPEABAPH-
TEINO 3a pe3oHaucka vecrora 3700 kHz.
32 ya ce nonolGpu yeTofYuBOCTTS HA AHTE-
mara, Tpabpa YETHPUTS BHHUIHEA ONOPHY
eTenfa Ja Ce H3AHPHAT B NOCOKATa Ha
OBBAHE HA HPOBOMNEKA. 32 XOAKCHAIHKS
gaben  ce mpenopnuBa  IbBEapa  Af2.
Peomerpyunara mumxuua 33 xalen e
xoehument Ha cxscgpaue 0,66 (sanp.
o 60-7-2) we3nusa #a 26,75 m.

Cumerpupane ne ¢ Geayciosuoe Heol-
RUEAMO. HATIMEATZ LCHTPANHL MAYTa



MOXE Aa ¢ W3NON3yBa ¥ 33 ADYIH aHTeH-
HI CHCTEMM.

Tio ormomenue Ha JOOpUTE KauecTsa
HA NPOBOAHMKOBATA NUPAMMIA MOXE A3
Ce H3THKHE M TOBA, Ye¢ NOPANd HAKAOHA
Ba NPOBOAHWLUTE HA HIBYBATENS BPB3-
Kara CbhC CHCEAHMIE XOPH3OHTANHM Mpe-
#oBY u crobumTenun ¢BOOOAHN BHCALIR
IPOBONHMLUY € 3HAYUTESNHO NO-MANKA, OT-
KONKOTO MpPH XOPHIOHTAIHO MOHTHPAH
wanLusares. Taka 4yBCTBHTENHO € Ha-
Manspa BavwspEero na 3aobukangmara
cpesa.

10.4. 'Bruopr MEROE € KpBLIOBR
RArpaMa uHa M3JBUBAHC

B muoro cnyyaw, nappamep s 80-mer-
posust o0XBAT ¥ NPH CTAHLMUTE 34 KEIHA
pagpodEKalns, Ce TPCHNOUBTAT AHTECHH C
KPBIOBa AuarpamMa Ra M3JIbUBanE B XO-
puzonTanuara pasupea. Kpsrosa nua-
Tpama B XOPH3OHTA/HATA PABHUHA MMAT
BEPTHUKANHO [DOCTaBeHHTEe IMnomd. 3a
CHIKANCHUE BEPTHKAJHY AUIONH 32 ,,AbJ-
roppaHOBHTS" HrobuTenckn obxBary ensa
A® Morar Ja ce¢ pesfM3Hpar, 3auloTo
enHa rakasa antTena 3a 80 m 6u m3ncksana
MUEHAMANHA BUCOYUHA HA MOHTHpPAHE OT
40 m. Jlaxe enuna 4eTBHPTBLIANOE H3IBY-
BATEI, pa3iiONICKeH HAA 3eMATa, Karo
rpaysaieiina  mwim  Marcony-auTeHara,
61 6 pucox Halt-manxo 20 m.

Tlo-manko pasxonu ca BeoGxomymu 3a
XOPUIOHTANHO OWLHATA [POBOSHHAKOBY
AWTCHH, KOWTO MOTar ha Nojy4ar nprb-
NH3UTENHO KPLrobBa AuarpaMa Ha H3iIbu-
pane B E-paBHHHATA, KaTO UM Ce LpUIalue
noaxopama Gopma. Kaxro ciensa or
dur, 10.31, puarpamara Ha H3JTBYBAHE HA
XOPH3OHTANHA NHNOAU €E IPOMEHs, KO-
raro e ce orsuar, Jwarpavara Ha Ha~
COYCHO [HeiicTBHE Ha OIBHATHA AMHOJ,
xosiTo uMa hopMa Ha OCMODKA € ACHO U3~
pased MuUBMMyM Ha K3nbubane {(dur.
10.31q1 u 10.31561), ce M3MEHs npu Orb-
BAHC Ha JMOONA B MMaA [NOBCYS WM MO-
MAJKO m3paseHa KperoBa Gopma (dur.
10.31 or a2 no a4 u b). lpn ouecuxara
HAa TE3W uHuarpaMm € BB3MOXHO Ha Ce
HAnpaBsT H3BOAM 3a KOHCTPyUpaHE Ha
BIJIOBH JIUMONH, € KOUTO CE YIOOBJICTBO-
pPABAT HA-pasAMuNM  U3VUCKBAHMS.

Emnua maibK HEQOCTaTbK Ha Te3H bIio-
BY JANOAE € TO3M, Y€ 1PV HUKAKBLB bIbl
HA Or'bBAHE HE MOME Ja CC MOjy4# TUCTO
KphroBa auwarpama. B ppakTukara Ha pa-
BuOmoSUTEIMTE-KbCORBAHOBRUA  Hall-

®pr, 10.31, HnarpaMu 4a WITHYBAHE HA XODHIOH-
TanHd BUNOBH mudosE » F-pasdmHara; a —— no-

JIYBBLIAHOBH OMIONH,

1) npas noAyBBLAFOB AUNON, 2) NONYBLIAOB HHION:

orenat 8 cpenata #a 135° 3) ponyssaHOB uno.

2r01,ﬂa1‘ Ha $0°% 4) HOAYBRINOS AHIOI, OUBHAT HA
S

& ~~ HENORDABORY ARIONH

1) npan nenossIHOS HULOA, 2) USHOBBIHOB JHION;.
orpar ma 135° 3) UENOBERHOB AMNOA, OFBHAT B
cpe,rf;a aa 90° 4) HENOBBIHOD JUHOJI, OrpHAT
Ha

qecTo ¢ CMATa 38 3AROBONHTCIHO TOoRa,
auarpamMara Ha HECOo4YCHO nelicTsue HE
AHTCHATA Ha HAMA H3PA3CHA MHHUMYMH.

10.4.1. Ienonsop: BLHOB  JHUON

TIpocrara XOpU30HTATHE TPOBONHIKOBE
AHTEHA ¢ bIrbJ HA Orbsane 90° (Bx. dur.
10.3163) moxe Ha GbAe HApCYCHA LENO~
BHAHOB BroB Aunosn. Ts u3nbysa HOYTH
pPaBHOMEpPHO BLB BCHYKH DOCOKM HA XO-
puzoHTanHATA PABHNHA B OCBEH TOBA MM
DPEARMCTBOTO, Y€ MOXKE J1a C& M3NON3YBs:
X4TO BCEBBJHOBA AHTEHA.

Ha ¢ur, 10.32 € nokasaH CGENOBBLIHOB:
BII0B Aunon ¢ bIbA Ha orbsane 90°.
To3n winbuBaTen AOCEra HE € HAMEPHI
Npu3HaHbE B JNOBUTENCKMTE KPBrose,.
Makap 4e Toi € OT chbsceM ,,100bp npo~ -
mxon'. Toi cuama KbM CeMeliCTBOTO
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A

" Hacmpoenz saxpaus
damg AEHUT e

i

dur. 10.32. Yenossmuos pmsy © BPRIORS Fa-
¥paMa Ha HIALYRAHE

Ha M3NON3YBAHMTE KATO FPENABTCIHA
anrenm B YKB- @ ‘renesmsmonsnTe 00-
xBati U-amrend, XBajparHH M3IBBA~
Yen M TEXHHTE WO-ChBPESMEHHH Pa3pa-
OOTKH.

Besko paMo HA WITHYBATENS AMA MBI~
xpHa V.A[2 (V — xoedEmuenT Ha CKXb-
capane). TIpecMeTHATHTC DBIDKIAE MOray
@ ce Biemar u ot Tabmana 34.5, panesa
B NPATOKEHHETO,

Axo envH 90°-UEOBBIH0SE BIACHE IV~
yon ce opazmepm 32 40-pn ofxmar, TOR
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© CAFMOBDEMEHHO H UONYBBIHOB  BHINIOB
memonr 33 obxeara 80 m. 3a To3H ciy4alk
Ha eKCIUoaTalisl BaXXW JparpaMaTta Ha
HACOYCHO JEHCTBHE B XODH3OHTANHAYA
pasamea ot -gur. 10.31a3. Ta nama Cb-
BLPOICHO ~ PABHOMEPHO W3JbUBAHE BBHB
BCHYKE TIOCOKH, HO HSMa ¥ H3Da3CHATS
MHHAMYMH, KOHTO HEMa Juarpamara H&
CIUH 1paB Gunosr. TO3M U3THUBATEN MOXE
Ha Ce W3MNOA3YBA CIHHOBDEMEHHO # 33
DX-obxsarure 20, 15 1 10 m. B Tesu Bu-
coxouecrornr obxpaTu anrteHara paborm
xaTO V-H3mhuBaTeN C SCHO HM3Pa3CHO HA-
coueno peiicreme. [JIaBHOTO H3THYBAHG
¢Tasa B ABE JIOCOKM HO HANPABICHAC Ha
HIIIOTOAOBAILATA,

Paforara BHB BCHUKH OOXBATH M3HCKBA,
BE30YXIAHETO a4 CTaBa 4Pe3 HACTPOCHA
saxpamsama Jmaud. Camo npm pabora
VISKJTIOMATENHO Ha eauH obxBar ¢ uene-
cpoOpasHo Aa ce HaUpapH ChryacyBaue
¥HM Kakpa Oa € HeHacTpoeHa 3axpad-
BAIE JIAHES, KATO CE M30JI3YBa 3aTBOPLH
¥ia Kpas METBBPIBRJIHOB  CHINACYBaH
nuieiid.

Morar na ¢e Ha30BaT OUIS HAKOIKD
HEIONA ¢ KPBHroBa IMarpaMa Ha M3NbY-
paHe B XOPH3OHTANHATA DPABHAHZ (XPb-
CTOCAHP BUOPATOPH, HCTUPWHIBIHA paM-
Kosa adteHa W 1p.), xouro obave ca
TBLPIE HCYINCOHHM 33 OpasMepsiBane =
KbCOBBIAHOBES obxBar. Te ca onmcand
panena za YKB anrenn.



11, Awmrems ,uwsiara sema‘ (fong wire)

Tipu ycramosasane Ha papuosrobmren-
CK# BPBIKY B KBCOBBIHOBHA OOXBAT KATO
fPEIABATENHA @HTEHA YeCTO C& M3II0N3YBa
SR HENBY NPOBORHEK. VI3paswT ,0vsza
sreuya’ TOACKa3ea, ye NBLJIDKUHATA Ha Npo-
BOJHEKA HA M3NBYBATENS € TIO-TONIMA OT
erHA  AvixkuHa Ha paboTHATA BBITHA.
ToBa o©3HauaBa, Y& AHTEHATZ C& BE3-
Oyxna ¢ pucmiy xapMonuusaz na palor-
HATZ BERAHA. B 3aBHCHMOCT OT HAYMHA Ha
3AXPAHBAHC 1 OCTAHANMTE KOHCTPYKTHBHR
0co0CHOCTH BHTEHATE OT TO3H THI HOCHT
nveHata Dykc-auTeHa, V-38TCHA, DOM~
{uyHa anTeHa ¥ T. H. BCHUKH antenwn Tun
5o ABITA JKANA'® €6 MOAYUHSBAT HA SOHU U
ChIy OGIUM 38KOHOMEPHOCTH, KOBTO e
SpHar pasrienanu no-10ny:

HocTposBaseTo Ha €/iHA AHTCHAE. ,AbITa
HAUa“ e npocro H esTuHO. Tasy anrcHa
B3UCKBA ENUHCTBCHO MHOIO MsICTO, 3a~
MOTO KONKOTO HO-HBIra € Ts1, TOJKOBA
NO-TONEMK €3 CTENEHTa HA HACOYEHOCT ¥
ycansauero. TepMuHBT JABIBEI" BHHATH
ce oTHacA ¥uM paloTHATA HLIKMHE Ha
BHIHATA. ’

Ilpr cpoOTBETHO oOpasMepsBaHe 7 3a-
KAPAHBAHC ZHTCHATA ,,JbIra XKuIa“ MOMe
Ba Ce H30JI3yBa KaTO BCEBBIHOBA AHTCHA
33 MIOGHUTENICKUTES KECOBBIHOBY OOXBATH.
Jrmxpyara Ha NPOBOJIHHKA Ha TAKABA
aMTEHA Ce ToNydaBa OT ChOTHOINEHUETS

7 150.(n—-0,05)

(11D

KpICTO i € ThpCCHATA MAbJIXEHE B In,
n — Opoll Ha HOJIYBBJIHUTE, PAa3HONOXKEHT
00 OBIDKABATA HAa auTeHara, f-—- pe3o-
®ancHara wecrota 8 MHz.

C napacrpaie Ha JBDKHHATA Ha aHTE~
HATA MOCOKATa HA IVIABHMS Jib4 BCE
"OBEYEe M nopedye ce pobimkasa IO Ha-
HPABRNCHUECTO HA DpoBOARmMKA. EmHOBpe-
MEHHO C TOBa C€ HOJy4aBa elHa BCE IO~
CHITHA KOHUEHTDALHS HA H3JIHbYBAHETO B
INABHATE HANPABACHHUS, NPH KOETO UP¥
YBEJIAYMABAHE HA ALIDKKHATA HA aHTeyaTa
ce ofpasypar ® Bce no-rossv Gpolt erpa-

mrape smcrose. Ha dwr. 111 ca noxa-
3aHR AHATPAMETE HA M3TBYBAHE B XOPH-
SOHTANHATZ DABHUHA HA AHTCHU ,JIBAra
xuna® © pasHEYHE HHJUKAHK.

Iipaen sueuarsicrne, 4e € YBSIMUABLIE
Ma JGIDKAHATA HA M3TBYBATCAN CE Io-
ABABAT CTPAHAYHE JMCTOBE B AMArpaMara
Ha wwrepyeade. Topa HE NPSHACTABIABA
HIKAKDB HEHOCTATEHK, 3al0TO Taka ,,Abi-
rara KEDA“ TOoNyuaBa elHa HOBEYES Wiy
no-mManke golpa kpwropa amarpama Ha
HACOYCHO [CHCTBHC W B HAUPABJICHUETO
Ha CTPAHBYHHTE JIMCTOBE MOTAaT Aa ce
NONYYAT DOYTH CRIHHTE PE3YNTATH, KAKTO
¢ ¢lMH TIOAYBBLIHOB Jmnoi. B nanpassne-
HEHTA HA THABHHTE JYHY0BE OCBEH TOBA Ce
NOCTHra 3HAUMTENHO YCHJIBaHE, KOETO
HapacTBa ¢ YBCHWMABAHE HA JIbJDKUHATA
Ha wW3mpuBarend. Jipyro upeluMcTBO €
TOB2, 4€ TA3Y aHTCHA HMA MANBK bIbJ HE
pe3AmIeHue B H-pasnunara, HeEwio, xoe-
TO € 0COOCHO XKEeNnaTenso Npd NOKPHBAHE
#a TOJEMM Pa3CTOSHAA

Or ¢ur. 11.2 Moxe pa ce pasbepe ua
KAKBO TEOPETHYHO YCHIBAHEC HA aHTCHATA
8 dB MOXe Ha ¢e pasuuTa NPy pasnuaHaTa
AemoxEEd wa anrenara (kpupa 1) u =a xe-
KB BIBJ CHPAMO HAINBXHATA OC HA w3~
JBUBATEIA CE HAMUPAT IJIABHMTC NHCTOBE
¢ wmakcamanno wurpuBare (xpuea I
Kpusara H mpencrapissa M3MCHEHHETO
Ha CHOPOTHBICHHETO Ha M3ABYBAHE Ha
awreHa TUM L, EBNTa KuuaA” B 3aBHCHMOCT
o7 FBRIUKEHATA HA AHTCHATA.

Lpusep

TpabBa zig & HOCTPOW AHTEHA ,,HbIra
xana” 3a pabora Ba mroburenckus oGxsar
20 m. Ycnosnara HA MECTHOCTTA NO3BO-
JSBAT MBNOA3YBAHETO HA HPOBOIHHUK ¢
ABIKEHA 70 85 M B HAIPABICHUE HU3TOK~-
3anax. '

TpabBa pa ce yCTauOBH:

a — TOYHATA HBJKHHA HA TPOBOIHMEA

33 ANTECHA C ABJDKHUA 4 A

b ~~ CYAKBAHOTO YCHIBAHC HA aHTCHATA
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@ur. 11,1, Hearpasmy #a A3THEBRHE ¥ XOPEIOHTANRATA

PRBHHL

B2 aHTCHE LObild

HHUA® O pas-

TMuHA KGIDKAHA D 0 — JBUKMHA HA E3ABMBATENS 1 A, b —- NBIDKHAZ HA WAIIHUBATONA 2 Ay
¢ — UBOEHAA B3 Bzanupareps 3 A, d — gpknHa va measunarens 4 A, ¢-— ABIOKEEA 93

wazsusarena 3 A
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Dur, 112 Venasaue, CRUPOTHBICHENS Ha A3NHYBANE B HATIPRBACHAE KA YAABEYY JIhY Ha AuarpaMara
HA BACOYSHO NEHCYRICG Pa AHYEHA THN ,ABIra KRUA® B 3aBuCHMOCT OT ABDKHHATA

HA M3NBUBATENH
Kpupa |

TCopeTyaHO YCHNBANEG HE AHTCHATA B JANHCEMOCY OT NAARWHETS Wa WUTHYBATENS,

HIPABEHA B A}
Kpnsa ¥

CHupoTHBICHEE Na WANBYBARE YDA MAKCHMYM Ha TOKG ¥ ZRERCHMOCY 6T ARDKEHATR

HA B3NBUBATEN, M3PA3CHA B A
Kpuna I
BreN MY HAUPABACHEETO HA ITaREMS

SPY MA TRArPAMATR B2 HACOTCHO neifcTre

W HALTHEKHATA OC ¥a aRTCHATY B 34BHECEMOCT OT HBIKRHATA KA HINTLYBATEMM, H3paleHa 8 7

B JIODOKATA Ha MAKCHMAING W3NHYBAHE,

£~ CHIIPOTHBICHACTO Ha M37bYBaHE K
TOCOKATE H4 MakCHMaJIHO H3JLYBAHE.

Jlpmxpmara na npoBOIHMKA €6 TIpe-
cusita po (11.1). Beupxy emua aprena ©
Berxnna 4 A ce pasyonarar 8 nouysuiag,
3arosa n==§, CpepHara vecrortd ma 20~
METPOBHS OOXBaT e npUeMa pPabda Ha
4,1 MHz.

__150.(8—0,05) -
Y B 84,57 m.

ﬁ,mmmaafa HE& NPOBCAHMEKA BBH3IN®E3A
#a 84,57 m. Ot ¢ur. 11.2 ce smxna, ue
TpH pLiKuHa Ha adrenara 4 A (apecey-
HATA TOMKA ¢ XKpuea I) MoOXe 113 ce o4axesa
yeunsane oxono 3 dB B nocokmre ma
THABHOTO W3/TbUBAHE.

CpOpoTHBACHEETO WA H3ITBYBANS OB
Hamupa or kpusa I u ¢ pasmo na 130 2.
ToBa ¢ eIHOBPEMENHG ¥ BXOIHO CHOPOTHR-

NEHHE HA AHTCHaTa, 8KO 3aXpPaHBaHCTO O&
HO/IaBA B TOYKH, B KOMTO AMAa MAKCHMYM
Ha TOK.

Hanpasiesscre  HA  YHABHUS  JIBY
CKJIOYBa € HAUIBXHATZ OC HA AHTEHATY
srea 26° (ompemens ce or xpusa M.
Tipu oneBaHe HA TIPOBOLHHKA B IOCOKS
HITOK—-3anal, CHOTBETCTBYRAa Ha 270°%,
ceraacuo dur. 11.1 pmocoxure wHa rnas-
HOTO M3NBYBAHE €A

270°-4+26°==296",

270°—26°==244°,
90°+26°=116°,
90°-—26°=64°,

Bopxy efAa Xapra Ha ¢BETa C IPABHIHE
BYHOBA DpPOeKums Morar aa Gpaar onpe-
JENEAN TE3W 9acTH OT 3eMHATA DOBBPX-
HOCT, KOWTO Hali-sepositHO e Objyar
FOCTHFHATA OT CATHANA, HIIHYEH = OF
TARY BUTEHA.
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Ppr. 11.3. Huarpasa Ha HaCORSHO HSHCTBUS 1 xo~
PHIONTANHAATA DABHHAA H3 ATCHE TEHE ,NBICA
xpna® ¢ gpiokuna 2 A DA CHRMOTPRHG B HeCw-
MOTPHIHO aaxpanBane.

Tipencranenure wa Qur. 11.1 maarpay
11 HACOYEHO JEHCTBHE €8 HICANUINPAHE
¥ NOINEXKAT HE NO-TONCMA HIH HO-PMATIH
npoveny. 3abenexumn pedopmanEu ua
nuarpaMaTta Ha HacoueHo pelcrsme ce
FIOABABAT BHHACH KOVaro HIIBUBRTCINY
ce 3axpanBa B COMHHA CH Kpall, T. e
necmerpudno. Kato npumep Ha dur. 11.3
© NOKa3and JaarpaMara Ha BaCoYeHo feli-
CrBHE B XOPHM30HTANIHATA paBHUHA HA
efna ,ABRra xuua“ ¢ gesuna 2 A upe
SUMETPHUHO ¥ HECHMETPHHO 3aXpauBane.
Bioxaa ce, 4e npY HECHMETPHYHO 3axpan-
RaHe B Kpas Ha adTeHara (IMarpamara,
HaUepTaHA C OPEKbCHATA JNMAWA) OMATpa-
MATA Ha HACOYEHO NEHCTBEE € CHIIO He-
cuMerpuyHa. MakCuMyMuTe Ha HSIBY-
RAHETO Ce& HPEeMECTBAT B [OCOKA KBM
HTROPCHUS KA HA UPOBOXHAKA, HAOKATO
¥ pOCOKa Ha TOYKaTa Ha 33XpaHBade Co
3a6ena3pa CHHO HAMAIABIHE HA JHCTO-
pere Ha rrasHus mpe. Te3m smienus co
NOSBABAT [PH BCHYKE HECHMETPHIHO 3i-
xpausand advepy. CrHSHOBaTENHO CHHA
AHITA WHIR HMa MAKCUMATHO H3ThUBAHE
B HOCOKA HA CBOGOMHAS KPail Ha aHTEHATA.

Jlpyro usmMenenwe HA HaCOYCHOTO ReH-
CTBHC Ha AHTEHATA C€ HOAYYaRa, axo
APOBONHNKBT €€ OIBHC WOM - M3BECTCH
HAKNOH HAH 3eMAITA WM AHTCHATA B
onbHe maj maxol cwiom (Qur. 11.4).
‘Topa Oxa3Ba BEMAHUC HA HULNA HE BL3~
BHIIENTC HR wITpuBadero B H-pasauaara.
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Axo anrepara ¢ WAKIOHW HAUPSK &
FIOCOKA HA OTBOpPEHUR Kpa# Wi BK Han-
MOPCRATA BUHCOYMHA HA MECTHOCTTA Chama
B ChIOTO Hampasaerue (Qur. 11.4), ra-
KUBA  WINBUBATENH MOraT Ia jouecar
msHeHaasao nobpu DX-YCrnexmd B Kuco-
BEIHOBUTE Jnoburenckn OoGXBaTH, pas-
Gupa ce, B raBHMTS HAUPABNEHVS, HOCO-
YEHH ChC CTPEJIKA.

BepTuxanausaT BUhbil HA BRIBUOICHAS Ba
anTeHaTa HMa OCOOSHO TOJBIMO 3HAYe-
HHME HpH [OKPHBAHE HA TONEMH Pa3CTOsf-
aus. Or Hero 3aBHCH ,,JLIDKAHATA Ha
CKORa™ npm otpaxcHue or Hopocdepara
{mx. pasmen 2.). Bewe Geme cnomenaro,
we 33 DX-Bpnixu ocobeno OraronpustHo
@ LHECKO® W3TBYBAHe, T. €. MaIHK BEp-
THKAMCH 'BI'BJI HA BH3IBAMICHUES HA JHa-
rpavara ua asnsusane B H-pasmumara.
AHTEHATE ,HBITA KHIA" H3NBYBAT 0K
MATBE BIBJL CIIPAMO XOPH30HTA, OColeHD
KOTATO €2 MOHTMPAHYM Ha TOIsMa BACO-
aura. Hanpmvep xpu  sucoumHa 2 A
HAK 36MATA € NONYYana Hall-ManbK Briy
Ha WEIBMILICHUE HA WILYBAHETO, DABEW
ag 10° Axo ,Jmearara muna’ ce samupa
camo Ha 0,5 A Han 3eMaT3, MOXE na o8
pasuura Ha BRI HA BH3BHINCHAE OF
oxono 35° Tipm mo-Manxd BHCOYHSA Ha
MOHTEPAHC 4PS3 HAKIOHABAHC HA H3IHBHY-
BaTens, Kakro Oeiue ONMCano WOo-rope,
MOKE JA €0 [OCTHCHE HAMaABaHC Ha
BrBIA HA BB3BUIICHHE BHE BOPTHKANHATA
pasHAng W C TOBa — no-#odpn DX -pe-
SYNTaTd B KhCOBBAHOBHTE NODETencRw
OBXBaTH.

ﬁ - .
e P
A ~
‘SPr-:/
i l
AL 7 7 VAL LT L

opr. 114, Hawnonen uzNpUBATEN W QHTEHA ¥HI .
<HAPIrA pmaa’, ONBHATA WAl HAKIOHERD MECTHOGT



@yr, 11.5. L-aurena

11.1. L-auvenara Karo anrena
38 BCUUKH 00XBaTs

L-anrepata moxme ja §pne Hapedchna
HAR-IPUMHATHEHA  KBCOBBIHOBA aHTEHA.
HelfuuaT BBHOICH BUA HE C& DasinvyaBa
OT OOMKHOBCHUTE CPSHHOBBLIAUOBH Da-
uuonpuemun awrenn (Gur., 11.5).

Obmara ApJUXAHE HA OFOBONUUMKE L,
B3MEpeHa A0 AHTCHHMS KYIUIYH HQ BKIO-
YeHMA KbM HES &@Napar, Bu3iauza Hali-
Manko ua Af2, ymupowena pmo Koehn-
IMEHTa Ha CKBCABAHE,

L-awTenata MOXe Ja €8 W3MOI3Ysa
K4TO aHTEHA 33 BCuakd oGXsarn, ako ce
opa3sMepr Karo [IONYBBIHOB K3JTbUBATEN
3a obxBara 80 m. Torasa B o6xsara 40 m
T paloTu KATO LENOBBIHOB H3/IBYBATEN,
B obxsarz 20 m-— xaro HM3ITBLUBATEN C
apokasa 2 A, B ofxsara 15 m — xaro
H3BpYBATEN ¢ OBkHHA 3 A u B oBxBaTa
10 m — karo auvesa ¢ gwmxpna 4 A.

3a chbxaneHue TOB3 HIYMCACHHE HE €
CHBCEM TOYHO. AKO HB/DKMHATA Ha €U
[ONYBBRIHOB U3ADBUBATEN CE OpPeCMETHES
cbrnacHo (11.1) 3a f,=3500 kFiz, me-
xanpduara JeIpKNEa 8e3ausa na 40,71 m.
3a xapmounusarta wecrora 7,0 MHBz, 3a
KOATO CHINMAT NPOBOJHUK OPSACTABIABL
UCNIOBBIAHOBA aHTEHA, OT ypaBuenne (11.13
ofaue Co MONy4aBa MEXAHWYHA IHIDKHHL
41,78 m. Cnenosarentd UEIOBBITHOBHAT
H3rpuBATENr OM OWI MO-KBHC C NOBEYe OT
1 m. Tesn pasnuKkyu Ce NOABABAT HE CAMO
np# L-anreHara, HO ¥ PH BCHYKY AHTCHH,
KOMTO C€¢ 3a5padBarT ¢ XapMOHMYHA DA

Jai Jmswme HO KEHOGENE

OCHOPHATA ueCToTa. Vippumuara 3a To83
e pasruyamsT xoedunuenT HA CKBCABAHE,

KoehuuueHTsT Ha CnbCSIBAHS HA CHHA
AHTEHA, CC OHPCHels O TOoJsMa CTeneH
OT BIMSIHESTO HA KamalwTeTHTe B Kpas-
mara #a wimsusaresss [Ip#E enmn npo-
BOHAK, BB30YINAH ¢ BUCIIT XAPMOHMIHR,
KOH10 € HBJIBI HAKOJNKO HOMYBBIHH, CKb-
CABAINOTO BINAHHAC HE KADAUPTETHTE
cHIOIECTBYBA CAMO B ABATa Kpas Ha upo~
BOOHHKA, HOKATO BAMUPAIHTE C& MEXAY
TAX HOYBBIHOBY OTPI3LIM OCTABAT HO~
sacersati (Gur. 11.6). BnusHuero Ha
KAnAUETETHTE B KPas Ha auTeHaTa Tpainad
na 6bHe KOMICHCHPAHO €BC CKBCIBAHE
Ha W3NLUBATENS, 3AIMOTO Te JeHcreysar
yapipkasamo. Ot our. 11.6 crenpa, o
epuH M3ABYBATEN © IBJKAHZ, DABHA HA
HSKOIIKO TONYBDBIIHHY, € H3JI0XKEH Ha BRHS-
HUETO HA KANAUUTETHATE CaMO B KpIw-
jrata CH M 3aroBa He TpabBa na Gt
CKBCSIBAH TOJNKOBA MHOTO, KOJIKOTO €mdK
HONYBBIIHOB ARHOMN.

OT cnelsaluara CHHOCTABKA C€ BIUKHD,
Ye efuH MOAYBLIHCE H3TBYBATE, Opas-
MepeH mnpaswigo 3a wectotd 3500 kiz,
puHard wme Obae  [M0-KbC, OTKONKOTS
tpabpa, npx pabora B MCOUTENCEATE
00XBaTH, YMHTO YECTOTH Ca BUCIM xap-
MOHHMHH Ha TOPHATA 4YeCToTa.

Pesonacua qecToTa JIbIOREHA Ha  #3-

JTBUBATEIS

3500 kHz=0,5 A 40,71 m
7000 kHz=1,0 A 41,718 m
14000 kHz=2,0 42,32 m
21000 kHz=3,0 A 42,50 m
28000 kHz=-4,0 A 42,60 m

OTTYK CilefBa, 9¢ Pe30oHAUCHT HA CxEa
anTeHa, BE30YICHA C BACIIHE XAPMOBHYHL,
HE BHHATHK € TOYHO XapMOUMMHA Ha OCHOD-
HATa BhHITHA.

Ha npakruka ge/DEARITA HA A3THYUBA-
tena L, papnaua 42,2 m, NPENCTABIsBA
CEKH TpUSMIMB KOMmpoMuc. B Taxen
ciyuall pE30HAHCET Ha AHTECHATA NODANA

Dur. 116
Bauaase pa KANAGUTETHTE B Rpas 08

L N

1 pis fgﬁmpg,;g ;e m
K 33;1«
: "T'

aufenatd BPHPXY KOCOHUHEHTra WA
SHBCABANE A MIFRYBITENA
£
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@ar. 11.7. Chnpasane B2 L-aprens KpM KPAlioT0 CTRHANG ¥Wa MpORARATens

8 DX-obxparere (14040, 21 140 u 28 230
k¥Hz), moxaro KBEXHMHATA HA H3/IbuBa-
rend © TBLDAS TONsMa 3a ofxBarnTe
40 m n 80 m.

Tt xaro L-amrenara w3lpusa ¢ -
mata ¢H Ibjokuaa (Ta HAM2 3axpaHsalie
JTHaEs), CHIECTBYBA MHOTO ronaMa onac-
HOCT NA HPCHM3BIKEA PATHOCMYIneHns. 34
10BZ HE MOXKE A €€ NPenophysBa M3MON-
3YBAHSTO ¥ B I'HCTO HACCCHATE MANMILHK
paitoru. Hmo ofade He MOKE 12 e Bh3-
pasp  cpelny B3NON3YBAHETO K KATO
APACMHA AHNTEHA 33 XHCH BHIHA.

1-aETeRATa BHHAIA CE CBbP3BA KBM
RpaliHOTo CTHUANIO Ha upepasaresd ‘bed
mecumerpaucy KOyunC-GUITHD (duar,
11.7), 32 7@ ce HOXTUCHE H3NHYBAHETO Ha
BHCIOM XApPMOHWYHE Ha OCHOBHATa we-
CTOTA W EIHOBPEMCHHO Ja (€ H3BLPIIK
AacTpo#Xa B DE3OHANC 3a BCHYKH mobr-
Tencku obxpard. Ja OPAIMEDABAHCTO HA
Takbp WUCKOUpONyCKaly (UATED MOKe
112, ce Banpank cupaska B pasmen 8.1.1.1.

1 anregara ¢ KosuHc-QuaTsp € nomy-
Aspua K4ATO yHuBEpCAsHa aHTCHA. Ts
Moxe fa Iane nobpu pesysTaTH, ako moxe
809, ot ofm@ara KeRKAHA BA IPOBONHIKA
e oKaweHa Ha PIIMOXHO HAR-TOIMA
BECOIEHA

Gur. 11.8. Aeress we Dyxe

11.2. Amvena wa @yic

Ancrpuiickasry  pamgomobnrex  Dyre
NOUYAAPA3APA HApCUeHETA Ha  HEroBO
WME ANTEHA Ome Xoraro mobrrelcKoTo
panme [pasBeme HOBPBHYS CH  CTBIKA.
Ienro speMe 1a Seme expa or mpad-po-
MYAAPHETES KLCOBLIHOBE TPSHABATEIHE
aHTCHE, HO AHEC NOYYH HAME 3HAYCHHC,
Ts npeacrasns#pa  ©aHa  HOPMAEIHRL L-
AHTEHA, KOATO €€ OTIHYaBA CHWHCTBCHO
1o ocobeHHs HAYMH WA CBBP3BAHE KBbM
aHOAHHA KPBr Ha XpalECGTO CrBHasno.

Kaxto nokasea ¢ur. 11.8, anrenara va
dyxe paboTy ¢ MEXIUHEH KPBI, KOHTO ¢
CBEP3aH  MHOYKTABHO KBM ,,CTYIEHRA
¥pai”“ ma GofuHara B HOAHBA KPBI.
KenarenHo ¢ MEXOUHOEAT KPLr 48 UMa
ronsMo oTmomenwe L/C (rogsm Kade-
crien dakrop). JagsuTe 33 Kppra MOTar
pa ce B3eMar or Tabma 10.2. Haxe
npy MAFKH MOUHEOCTH Ha npenaparesis B
TO3E XpPBHr MPOTHYMAT TOIEMH TOKOBE,
3a pa ce zamazar Manka saryBure, 60-
Omuara tpabsa na Oppe m3paboresa or
BEIMOKBC Hal-ueben NPOBOIHMK  HuH
or Tpuba. AvaepMerspey 4 € eNeKTpo-
HIMEPUTENICH YPon OF ToIHHHara cu-
CreMa M dgKakhe APYY HOAXodsm
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®ur. 11.9, Pasopenescise Ha TOKA UpH CHAH BCEBBINOB HIALUBATEN

M3MEPHICIEH YpeX, TONEH [ HM3MEpBA
BHCOXOUECTOTHH Tokope. Ilpu nuuca Ha
Ipyra BBH3MOXHOCT KaTo HAAWKATOP Ha
TOK MOXKS Ja €& M3[OJ3YBA Mallka [JIMM-
namMna ChC CHOTBETHO OpPA3MEpeH IUVHT.

Pe30oHAHCHATE MECTOTA HA MEKMAHAMST
xpbr L,C, CHOTBETrcTBYRZ Ha IKEITAHATA
paoTHs 4ecToTa, a Kb/DKHHATA Ha M3-
spuBarens [ TpsGpa ya ce OpeCcMETHE 1O
(11.1). Ot ToBa chensa, Y€ CHIIO H aHTE-
wara ma ®Oykc Moxe jJa ce pe3byma ¢
BHCIIE XAapMOHHYHE H Ja C¢ H3U0N3YBa
OTPAHBUECHO KATO MHOTOoO0XBATHE AHTCHA.
B TO3d Clydail MERIMEHIAT KPBE TPsOBa
ma ce npemacTpolipa 3a Beska paboTHa
4ecTOTA.

JlupexTHO 3aXpaHBAHMTE aHTCHH (L-
awrenara U anTasara Ha Qykc) UIBYBAT
¢ psnara cu avpkuma. Tl Karo 3axpan-
BallaTa JHHYEA H3LYBA CHIHO, DOABABAT
ce 3arybu OT NODIbIIAHE, (PSAM3BHKAHU
or HamEpaiuTe ce OiH30 A0 aHTeHaTa
¢poGOHO BHCAILM HPOBOIHKLIK, 4aCTH HA
crpagara, MOTAIHE KOHCTPYKUMH H 1. H.
Ocpen 3ary0m OpH H3ABYBAHETO BHCO-
Xara ueCTOTA NPCHM3BHKBA TNOBEYE WM
[10-MAJIKO CMYIUESHMs B CLCCAHUTC PaiHo-
M TEJICBHSTOHHE IPHEMEFIA,

11.3. Musrocbxearna agvena DL7AB

Ensa ,apnara xapa® Moxe na ce Ha-
CTPOY B PE3OHANC 33 BCHYKA NEOCATENICKI
06XBAaTH [0 E€AHH CPaBREMTENHO MpPOCT
nauny, npemoxen ot DL7AB. Ilpu xoH~
CTPYUPARETO Ha Taszd aHTeHa © CJCHBar
Takss pey ma Mucimm Exsa Gobuna,
BKIIOYEHA B H3BUBATENA, yBCAnyasa
CNEKTPHYECKATE MY MBJDKMEE. Y ILiDKa-
BAMOTO BIMSHHE € HAH-rossmMo, axo 60o-
fUHATA € Pa3lIONIONEHA B MAKCUMyM Ha
TOKA, TOBA BHUSHUC HAMAJIARA, KOAKOTO
noecye Gobuuara ce Nobipxasd 10 BB3CK
ua Toxa. Ha dur. 11.9 e moxa3ano xax ¢e
PasNpeReNAT MAKCAMYMUTS Ha TOKA BBPXY

enmu wabyBaTen, Ko#ro 3a 80 m mma
IBIDEMHA AJ2 B Ce H3DOJ3YBa XATO auye-
Ha 3a Bexuky o0xXBaTH.

Axo Ha npubimsurenno 2,5 m OT Kpas
HA W3NBYBATEN CE BIJIIONH YHbILKaBAila
Gobrma, npu pabora ma 10 m tasu Gobuna
e TOYHO B IIBPBHS MakCUMyM H& TOK4,
CHEHOBATEIHO YABIDKABANIOTO ACHCTBHC
e naii-cunuo. Ipu paSora na neuna 15 m
Gobuuara sce ome ¢ ONH3KC O MAakCH-
MyM2Z H4 TOK&, TAKA 4¢ HEHHOTO BJIMAHHE
e masiko orcinabeno. KomkoTo no-rojasMa
CcTapa ABIDKENATA Ha BBIHATA, TOJNKOBA
noseue Gobunara ce gobmbxapa 10 ME-
¥HMYM Ba TOKa; CIHOBPEMEHHO C TOBA &
Hamasnapa ¥ HellnoTo AeficTBHe KaTo YAbI-
JKETEN HA CHeKTPHYECKaTa IBIDKHHA Ha
ANTEHATS. AKO 33 BCERBJIHOBATA 2HTCHA,
npennoxena ot DL7AE, co apuemMe. I(BIE-
wupa ma udreusarens 40 m, melisara
ApipxuHa me ObJe Masko Ho-MAasika, OT-
KOJIKOTO © HeoOxonmmmo 3a eAuH nojy-
PuiHOB m3TpuBaTEN 3a obxsata 80 m.
Boupexn ue yaenmuTennara obuna ce
HAMEpa TOYTH BHB BB3eNl Ha TOKa, HEH-
HOTO BAMSHHES BCE DK € JOCTATB4HO, 32
J1a ¢€ HACTPOI M3NBYBATCIAT B PE30OHAHC
sa ppama 80 m. 3a pabora B obGxBara
40 m wspyBaTensT O Ouf BeIe NOYTH
1,7 m Do-KEC 0T HEOOXOMMOTO, HO YUBI-
skpTennara 6obHua Bede © pasiloioKeHd
Manko no-6jE30 IO MaKCHMyMa Ha TOK
¥ KomIeHCApa cxbespanero. lpn pabora
Ha peaHa 20 M HE AoCTAraTr BeyYe 2,3 m,
Ha 15 m—25 m u ua 10 m—2,6 m
or mepkunata Ha magpuysarents. € ma-
pacrpame Ha €ecrorara obaue YXhDKH-
Temigra OSobupa ce OpemMecTsa BCe 0O~
Say3o N0 MaKCHMyMAa HA TOKZ M BCCKM
weT HeliHOTO [HefcTBHEe LoupHHACH 33
HacTpolikata Ha AHTEHATA B PC3OHAHC.
Upe3 pasimiHOTO YALIK2BAO neiicreye
Ce HOCTHIA TOB3, MBIBYBATENAT @ ¥Ma
geoOxosuMara CICKTPHIECKa  IbJDKMHA
13 BCEKA JOOUTENICKA ODXBAT.

He morat Aa OplaT yCTaHOBEHH TOTHHE
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wur, 11.10. Beewsnrosa amyena DL7AB, saxpas-
BaHa B KDAS

HAHHT 33 MECTONOJMKSHEETO ¥ TOJCHMA-
HATA HA YUObJoKuTenHats 600mua, 3amoTo
BCSEY QHTEHA € NOJNOXKCHA Ha Da3Ivudny
SLHIUHA BRUSHEAS B 3aBECHMOCT OT Cb~
CTOSHMETO Ha 3EMHATA HOBBPXHOCT, BH-
couMHATA HA axreHara, zaobuxapamyara
Cpexa W HaupHa Ha 3axpansane. Karo
OPUCHTAPOBHYEN CTOHHOCTH MoraT Ha Ce
wanoasybar Aakenute va ¢ur. 11.10.

FcrecrseHO BCAKA npyra ,, Aeara xuma',
BANOA3YBAHA KaTo AHTEHa 33 BCHYKE
ofxeaty, moxe pa Gbme wacTpoeHa B
PE30HANC 32 BCEKH OT obXBaTATe 10 Me-
rona wa DL74B. Karo unpumep wua
gar. 11.11 ¢ nokasana CHMETPUYHO 3a-
XpauBAHA BCOBBIHOBA GHTCHA, KOATO OpW
pabora na weuya 80 m ppescrasnspa
HENORBIHOB JIATION.

- IIpemrmmcrBoTO Ha Mmerona wa DL7AB
O3 CHCTOW B TOBA, ¥€ NPH eKCIUIOATALNS
WA aNTEHATA 33 NoBEuYe OT camn obxBar
B TOYKATE HA 3aXpAHBAHE HE CHUICCTBYBAT
PCAKTHBHE KOMUIOHCHTY Ha BXOIHOTO Chb-
nporasacHne. 3arosa 61 MOTIIO, BHIIDEKK
e TE3M AHTEHM ¢& MHOrooOxBaTHM, Na
¢ WANOA3YBAT CHLINACYBAMM 3aXPAHBAIIM
nuEEE. Tsik xaTo obave anvenara DL74B

BUHATY €S 3aXPAHBI BPW MakCHMYM Ha
HANPEHMEARESIO {TONAMO CHLIPOTUBIICHNEE),
enBa 1M MOxe na ce wiberne curiacysa-
HETC XbM 3axpasargara JmHHs, Miure-
pecHu peponekruem Ouxa Ce pasxnang,
axo ce ornane pazpadorsaneTo Ha MHOIO~
AHANa30oHHa YURAOM-2HTCHA C© YIBIKU-
Tenua Gobmma., ANTEARTA, YPEIIOKEHA
or DL7AB. pocera He € NONyYwlia 0Co-
Beno 3Hayenue Karo nodurencka anTeHa,
ofaue weliHara OCHOBHA MASH CS Cpeuia
OTHOBO JIPH CHBPEMEHHWTC BUOOBE MHO-
rooGxBaTHE RHDTIM €@ HAcOYCHH W3-
TLYBATENN.

11.4, V-agresa

TIORMIIABAHCTC HA CTEHEHTA HA HACO-
MEHOCT ¥ YCHUBGHETO WA apTeHdTa ©
BBHIMOKHO Ype3 MOHTAPAHCTC Ha JBe
XOPWSOHTAIHN L, BHIrH Kuiy™ non gop-
Mara Ha Oyxeara V. Tlonydasa ce eman
ABYNOCOYHO H3IBIBAIY HACOUCH W3ITHY-
BaTen, YHAETO ycuneape ¢ ¢ oxonio 3 dB
[O-TONAMO O TOBA HAa CBIIO TONKOB&
ABIBr CHUHMYCH UPOBOOHMK, npH Hpet-
TIOACKERTE, ue ce u36epe OnTAMAaNeH BIbil
we pasteopa o (bur. 11.12).

C mapacTsane Ha ALIDKAHATA Ha Do~
MOTO L ycmnpadeTo Ha aHTenara B Ho-
COKa Ha TAaBHUA N5H4 ¢ yBenuyasa. Y Be-
nMYapa ©¢ A CTCHCHTA HA HACOYEHOCT.
Hanpasiennero Ha rnasHegs JibY ChBOANA
¢ BrIONONOBKIUATA HA BTBIA, CKIOYEH 0T
Apara npoBofuuka. QUTUMANHUAT BIbI
Ha PasTBOpPA 0. 34BHECA OT ABIDKUHATA Ha
paMoToL — NPH HAPACTBAHE HA JIBIDKH-
HAT2 Ha DPAMOTO TOi CTaBa TIO-MABK.

Ot dur. 11.13 Moxe na ce oTdeTe HO-
CIHAKEMCTO yCHIBANe Ba aurcHara B dB,
¥AKTO K ONTUMARHUST BIBJI ¥a pasTsopa o

Dur. 11,41

C}me’rpmnm JIaXparBaHa BCERLA-
HOBA  AQHTEHD, HPLIUIOXEHZ OF
HL748
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B 3uBHCHMOCT OF ABIDKHHATE HA PaMoTs L,
naMepena s A. Twoil xato V-amwrenara uma
MaIBK BIBJI Ha BHIBUUICHHC BBHB BEPTHA-
KanHara paBHpEHA, TA € enuH ocoleHo
gobep DX-manpuparesl 3a  BHCOKOYE-
CroTHETE JHoSuTenckn OBXBATH,
V-adrenara ce 3aXpasBa NPH MakCAMYM
Ha HAUPEXEHRETO. 3aTOBA T4 HMa roisaM
BXOHCH ©MIleAaHC. 3axpaHBaHETO CraBa
HAH-9eCTO ¥pe3 HacTPOSHA  3axpauBamig

Dyr., 151,12
Cremaraans QpeneTasise na yacodena  V-0b-
»AsEa anTeHA

JUHHAA, 3a310TO B TO3K myqaﬁ ¢ Bb3MOM-
#a pabora B MuOYO obxBarn, IIpn pabora
Ha exun o6xBaT Ce OXa3Ba 22 NPCANOYATARE
¥bM H3THYBATEAS JIA ¢e Chruacysa He-
HaCTpOeHa 3aXpaHBalld NRHAS, KaTo €&
M3NOJN3yBa UYETBBPTRBIHOB CHIJIACYyBAL
winedd, cpbp3ay Ba kpas ¥a xeco. Iipm
MHOTO TOfICMH HBDKHHM Ha pamMoro L
CHUPOTHRICHUACTO B TOYKHTC Ha 3axpan-
BaHC ¢ OT Nopausxa Ba 600 Q u V-aure-
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G, 1343, Hpebapngrennsn cTOBBOCTY M2 YOAZSANETO HA anTeRsTa B OITHMANEH BIeH He PASTRORS
B& Hacowenn Y-dHTOHR B 3ABHCHMOCTY OF RGINREATA HA PAMOTO, Nipazena » A

{1 Hapwodn 60 asyery
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®ur, 11.14. V-38e203, PCEBBAHOSE AHTTHA U UIMCHACMA MUEATDEMA 4D

HATA MOXE I3 CC 3aXpaHy ‘HAnPaBO 4pe3
CHEIACYBAHA HBYNPOBOAHA JIVHUS ¢ BhI-
HOBO Cwhupotusienne 600

Iemxunara #a pamoro L nu V-H3red-
BaTend He € 0cOOCHO KPRTHUHA (TR MOXKE
na ce usynend mo (11.1)), TBi «aro tasm
AHTEHA € CPABHUTENHO IHAPOKOACHTOBA.
HanpoTtus, 0COGEHO NPH rojiemMu Fh/iannd
Ha pPaMoToO, OPA3MEpABAHETO. HA OnTH-
MaJHE# BI'RJI HA Pa3TBopa o € MHOro
KPUTHYHO, 3aIH0TO OT HETO 3aBHCU JAjH
CJIABHUTE MUCTOBE B IMATpama o Ha M3/bY
BAHC HA ABATA AHTCHHH MPOBOJMAKA LIS
ce cymupar cundasHo.

Enua V-o0pasua aurcuHa, YHATO 'bIbA
Ha pasTsopa ¢ ¢ pasen ua 47°, npy omn-
KUHA HA BCAKO pamvo 63,05 m e onTumManio
opasmepena 3a Jnoburernickusn  ofxBar

15 m (L=4,5 A, yCunBaHCTO QOCTHIA
noutd 6,5 dB). EDHOBpeMENHO TO3H W3-

abyparen paboru ornmuHo m ma 10 m
{L==6 L) ¢ Ho4TH CBHIOTO YCHJIBANE ¥ HA
seaaa 20 m (L==3 A) ¢ namaneno ycmj-
sane (mout: 5 dB). 3a pabora B 06xBa-
Ture 20 m u 10 m BreABT Ha pasreopa
HE € ONTHMAJCH ¥ 3aToBa HE C& KOCTATA
OYAKBAHOTO MakcuManHo ycuasaHe. Ipu
pabora na 40 ¥ 80 m yCHIIBAHETO € CHEBCEM
maako. Maxap 4e BCISOCIBHE HA THLDHUS
MaJIKUs BrBA  HA DPATBODA BEPIMKAN

HHAT BI'BI HA BBLHABUIICHUC EHA maemm'

IBY CTABR HO-TOJIsiM, TOBA HE CC CIpTa

32 HEHOCTATHE NPV TC3H HYCCTOTH. ;',"‘ L
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 AHTCHHA KOHCTPYKUUR

‘HATH ¢ BbIbJI MEXIY Tax 72

L Hpye

Ll ‘/Q
A

racoueno nelcrsne

114.1. V-aeesma

Axo pammonoburensaTt pamonara'$ go-

- CATHYHO MSACTO, TOH MOXKe Ha noCTpor

eHa MHOro e@exkTHRHa XoMOuHaius ot
V-aHTed KoOATo HE CaMO MOXeE fa ¢¢
W3NOA3YBA HE& BCmuku Jnoburencku ob-
XBaTH, HO OCBEH TORA MMA ¥ FOJIAMO YCHUl-
BAHE 32 BCHYKH [IOCOKY .HA . W3/IbYBAHE
(qur. 11.14). Cpennara maura Ha Tas@
rpsibsa na Gbae
nucoxa Hali-manko 10 m. Ot ues wsomzar
5 pagganHd OPOBOAHUKA, KOUTO ¢a Onb-
° KbM 5 BHHIIHH
MauTd, Beexw OT Terd NpOBONHULA €
measr 10 42,25 m (dur. 11.144). Bsom-

CHwre paury morart na Gbaar no-Hucku

OT (eHTpanHaTa, ToBa Aaxe ¢ no-tnaro-
UPUATHO, 3AIOTO Taka ce [nojiyuasa enun
HO-MaJBK bI'b/l Ha BL3BHUIEHHC HA OCHOB-
HOTO HTHYBAHE BLE BEPTHKANHATA pas-
uuua. To3m edexr obaue - ChiueCcTBYBA
caMo B nocokara ka pasTsopa, B obpar-
HaTA I0COKA BIBNLT HA BLIBUIICHHE B
CHLIOTO BPEME CTapa MO-TOJfM,
HacTpoenure 3aXpaHpailiv JIMHAA Ce
OTBEXAAT OT LGHTPANHATA MAYTa KbM
HNOMEWCHUETO KA PAIHOCTAHLMSTA, KaTo
obpasysar Muorouposones quaep. Tok

€&, CbCTOH OT 5 CAHHMYHH [POBOMMHLH,

gouro ca pazponoxenn ua 10 mo 15 cm
CJTHH OT OpYr. Beeku 0Ba CLCCNHU €HH Ha
‘upopoppxxa obpa3ysar einHa Ha-



£TPOSHA 3aXPAHBAMIQ JIAAAR 33 CBHpIa-
HUA B TOPHHE MM Kpall V-obpazen ey
naren (Gur.11.14). TIpeBkmoUBaHETO KbM
V-CHCTEMATa CTaBa Mpocro ¥ CHIYpHO!
AETTe NPOBOAHMKA Ha 3aXpaxBalaTa -
HES €& CBBP3BAT NOOTAEHHO KbM 5 OyxCH,
pAMONOKEHH HA M30NAUHOBHA HOMN-
craska. C gsa KuCM OHypa Clex TORa
MOXE Ja C¢ YCTaHOBH Kenapara Bpb3Ka
xbM 00Ka 32 HacTpoilka Ha anrTenard.

B ropuus ciryuait V-3pesnata ce Cb-
cron or 5 V-o0pasun wsnpusarenw. 3a
ToBa No W30OP MOKC HA Ce  BKIOUBR
BCHKZ OT NETTE OTHENHE V-a8HTEHY, KOUTO
¢4 NOHPCHCHH PABHOMEDHO BBB BCHIKA
nocoky. Tl KaTo BCAKE O T8X WINBURG
ABYnocodHo, noayuyasar ce 10 nanpasne-
ang Ha roasHas Jp4. OT BCEKHM OTHENER
JMCT Ha TAaBeH JI'bY MOXE g CE OYaKBa
pasTBOpP B XOPH3OHTAJHATZ papgHuHa OF
36°, cacnoBaTeNHO onucaHaTa V-3Ee372
ABA HACOUSHO M3JIBMBAHES, KOCTO MOKE
a2 ce ppprx wa 360°, 1 mocoxara Ha ToBa
MBNDYBAHC MOXKE HA CC. WUIMEHA TIPOM3-
BOSIHO upes w3bop Ha eiya OT V-auieHuTe.,
Toil xaTO OTHUCAHHTE DPAMCHA Ha aHfe-
BHTE MOTAT 43 C¢ CBBP3BAT IPOR3BONIHO
eo ¢ Apyro, upu pabora ocobeno B
obxearare 40 m ® 80 m MOrar excreph-

FEHTANHO fa ce OMPenessT KoMOuuam
KONTO W3IBYBAT VI

OT HsIpYBATENH,
apubM3UTEIIHO PABHOMEDHO BbB BCHYKM
HOCOKH, ¥ ITbK HMAT ocobeHo u3pazeno
HACOYEHO neliciBue. YCHOBHATA, NPH
KOWTO MOXE Ja Ce OYakBa Kpbrosa mua~
rpaMa HA H3IBYBAHE B XOPHW3OHTANHATA
paBHHua, ca nocoyeHE B pasmesr 104,

V-3mgezaara MMa TOPEOUMCTBO  Hpen
BLPTAIATE Ce HACOUYCHW H3NBYBATCIH,
HAnpaBeHyd or TPHEOW OT Jex Meran, 3a-
MOTO T8 NPEACTABNIABA €Ha bIHOUCHHZ
anTena M 3a pafora B ofxsamnre 40 m
u 80 m. He ce m3noyizyBar ¢kt 1p 04,
HIMA YO0 HeHa MeXaHuKa | TpyIHY Ma-
HANYAUME 110 HacTpoiikara.

Ylo-posty ca najesyw Onie HAKOW Npei-
soxeHmst 3a  ocobeno  edexTuBHm V-
3BE3AM: :

7 upoBoONHEKa C ABIDKAHA 4 A; Brbi Ha
pasraopa 51,5,

8 TIPOROIHMKA C ABIKHHE 5 A, BIBN Ha
pasreopa 45°,

9 upOBOUHUKA € Ib/KMHA 6 A, BTBN HA
pasrsopa 40°.

Axo He e meobxonumo n2 cc obxsanay
BCHUKM HANpasieHus] NPH MAKCHMANUo
YCHIBAHE HA aHTeHaTa, MOXE Aa ce npe-
MAXHAT €IHH HIM [OBEYC NPOBONHUALMK.
Ha dur. 11.15 e moxa3zasa enHa KoH-

Avawwint e p
&g $2,20m

Doy ne /)aamé’apa
Oy o Sy 0L, GG

2 £=42 Wm J’w

y/ré

mr, 15.15. Oppocrena V-3pesna -

CYPYKIMN, TPW KOATO. €2 HIUOIBYRAHR
4 pamena ¢ ABDKEHA 3 A 3a Bhima 15 m
¥ BI'bA HA pasTBopa 60°
Llenechobpa3Ho € IpIDKAHHTS Ha paMe-
HATa W BUHABT HA PASTEOPA HA €NHA BOS-
BoinoBa V-3B€30a Ha C€ opasMepsBar 3a
obxeara 15 m. Toii xkaro npu pabora BbE
pemaKky o0XxpaTy BAHATH TpAGBA Ja ce u3-
nON3yB2 HACTpOeHA 3aXPAHBAILA JHMHUA,
HETOMHOCTATE TIPH OpasMepssate Ha Hbi-
KUHATE HA H3IBYBATEN U 3axpansamiara
SUHHA BUHATA MOTAT Ia Ce KOMIEHCHPAT
HpEd eNMEMEHTHTE 33 BPH3KA C AHTEHATA,
PRINONONENH OTKHM npenasarens. Jhi-
KWHATE Ha AITBUBATCINTE Tpﬂﬁea Ia ce
npecmarar ceriacao (11.1), koerd Beme'
AANCHO 3a opaamepusaue Ha amem{ THIU
LSBT Eana®. I'Io~npoc*10 € ' ChoTBeI-
WiTe CTOMHOCTH HA cé BIEMAT or Ta61m~j
uara, panena f1pu TlO)KLBPI(,TO.

114,2, E’La)xnpami V—éirreuu,

. Veunpauero- Ha enHa V-aureHa MOXe:
na ce miopamA uoutasc 3 dB -upes. no-.
OCTpO HACOUBAHC HA M3NBYBAHETO, BHR.
pepTEKaiHara pasHuHa, Oe3 Upm TOBA
Jid: C¢ . HAMAJIABA, "BI'bIIBT Ha PA3TBOPA 6.
XOPHIONTAIHATA paBHuBA. 3a Uenrs Ase
enHOTHIHE, V-00pa3uy- aRTCHM Ce. MOH-.
THpAT BEPTHKANHO €AHA HAH APYra
(ur, 11.16). PascTOMHHETO MEXAY ABATA
eraa Tpadpa Ma, e mome A/2, HO HO-TO:;
JEMUTE PRICTORHES CA NO-GIATONPHITHA.
Orryx ce Bmxia, ue HeoOxomumara BH-
COYBHE HA MOHTHpaHC Ha AHTOHATA €
MHOFO TOMa M- 3aT0BA Takaba aureHa
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@gr, 1016, Bramapauy Veobpasaa anress

MHOTO DAMKO MOXKE A& Ce HOCIpoM 34
paBora B KbCOBRIHOBHA OOXBar.

3axpaupsaHero Ha CHCTeMara ¢e Oompo-
©THBa, 4K0 PA3CTOAHUETO MEXKDY ETAXKATE
ce m3bepe pasuo na Af2. Jpara V-udirpy-
Barens Tpadsa Aa ce Rp30yusT crHdasHo.
Enua chpp3BAm@ NMUOHA C NBIDKEHA Af2
tpadcQopMEPR CHIPOTHBIICHAR € OTHO-
mermme 1:1. Ta obaue zasppra dasara
Ha OPAJOXKEHOTO B HAYANOTO ¥ HAIpe-
menaue na 180°. lsara nposopguuxa Ha
CRBP3BANATA HONYBLIHOBA JIHHAA TPAOBa
#iA Ce KPBCTOCAT, 3a Ja Ce 3aXPaHgy KBara
eraxa cmapaszgo (pur. 11.16).

Karto npodiccHona iy ANTCHHM CHCTOM
UOHAKOTA €€ CPeIAT KOHCTPYEUNM, Ch-
CTaBGHH OT [BC MOHTHPAHU XOPH3IOH~
Tandao enfa no apyra V-amremd. Ocsen
yoBa Ha pascrosmue Af4 3am V-m3ap4Ba-
TEaN MOXE Jia Ce MOCTABH BTOPH Takba,
®xOiTO cnyxm xaro peduiexrop. Usnpysa-

HETO TOYaBa ME ObJe IHOTOCOMHO; CTHra

APATA PONBYBATEAH A& €€ JaXpapsar ©
gedazupane 90°.

Tesn 00eMUCTH ¥ YCHOXHSHM JITCHHN
KOHCTPYKUMH ejBa iy OHX&a MOINM na
Geoar WSHON3YBAUK OT panuoinobmre-
ARTE, TE CA COOMEHATH CAMO 32 IEAHOTY
72 HEI0KEHHACTO.

11.4.3. Touonrsanu V-opazen
| auTeHH

Tenosrensara V-aurenz o euma par-
HOBHAHOCY HA Y-ulau4Bavtesd, KOAYe
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MOXE I1a OBiIE HAPEUEHa U ,,IIOJOBAH PON~
Omyna awprema® (pmr. 11.17). Ta ce m3-
DONI3YBA CAMO B M3KITOUHTENHU CAYYAH,
3alI0TO 3& ONBBAHETO HA TPOBOJAHHKA €
HEOOXONBMO UOYTH JB& NBTH HOBEYS
MACTO, OTKONKOTO ©npH OOUKHOBEHATZ
V-00pa3na anrera., OCBeH ToBA ¢ onHa
obuxaoseHa V-anTcHA CHC CHINATA Kb~
JKKWHA  HA pPAMEHATa €& INCTHIa ¥ HO-
TOJIAMO YCUJIBAHE,

Tenobrennara V-o6pasaa anrena co
3aXpaHBa - YPE3 HACTPOSHA 3AXPIHBAILR
HHEA, KAKTO HeneligH-anrenmre. I{o-
JOJy ©a NAICHA ONTHMANHHUTE BN HA
Pa3TBOPA NPU DaASJNYHE JIBJDKAHH Ha
paMeHaTa HA aHTCHATA:

23— 110° 7 Ao 142¢
3 A —122° 8 A— 144°
4 A —130° 9 A - 146°
5 A —137° 10 A — 147°
6 A — 140°

11.5, Orpopena pombuuma awrema

Ot cBbp3Bapmero wa Jsa V-H37rbuBa~
Fess ce € moNyuHina poMOuuHATa AHTEH?:,
KOATO € Hali-e(eXTHBHATA OT HPOBOIHN-
ROBWTC HACOMCHA AHTEHH, UBIBAHSHY o
mroburencka cpencrsa. Ts AMa 00-ro-
NAMA TEPOTAHA HA UPOWYCKandra He-
CTOTHA JIGHTA, OTKONKOTO exna V-0(-
pasHa awreHa Cue cevmiara ofma nen-
WHHA.

Ha dur. 11.18 e nokasaua cxeMmara Ha
exna obuxknomeHa gmegpena poMOHIRa
anrena. Tasy aHTeHa OCTaBa OTBOPEHA B
Kpas Ha pamenata ¢d 3a pa3lsiuka oT HO-
HM3BECTHATA 3ATBOpPeHA pOoMOHUHA ANTeHa,
onmcava B pazaen 12, xaro anepHonHyua
WHAPOKONEHTORA AWTCHA.

Bur, 1117, Tauosraivy V-o0paisa anrewe



Karro ce swxna or Pur. 11.18, orope-
siaTa poMOMYHA AHTEHA A3/IHYBA B JBOS
focokr. HeliHoTO YCHIBEHE € HO-rOJisiMO
oT TOBAa Ha V-H3JBUBATE] CBC ChHHIATA
apokapa.  Happumep enma pomOnyHA
sawrena ¢ JBDKMHA HA pamoro L=3 A
yMa reopeTwuno ycwisane or 8,5 dB
{sx. rabn. 11.1), moxaro V-o6pasmara
aprena ¢ ABIKMEA HA pamoro L=062%
HMa TEOPETHYECKO YCHABAHE OT CaMo
7,8 dB (Bx. ¢ur. 11.13). ¥ s msara cny-
qasi ¢a HeOOXOMHMH €AHO ¥ CHINO KOJH-
vecTBO nposoumviy. OCBeH TOBA AHArpa-
MAaTa Ha HACOYEHO JAeHCTBUEe Ha poMOmi-
HATA aHTEHA € MO-MAaJTKO YeCTOTHO 3aBH-
cama or Tas Ha V-o0pasnara aHTeHd.

Or 7abn. 11.1 wMorar pa ce B3eMar
BrBABLT HA PA3TBOPA W TCOPETHUHO BB3-~
MOYKHOTO YCH/IBAHE HA pOoMOHYHA AHTEHA,
OTBOPEHA HA Kpast B 3aBHCHMOCT OT JbJ-
#pHara na pamoro L. Janwxre 3a ycmi-
BAHETO Ca [ajeHd, K4aTo 32 eTalOHHA
AUTEHA € M3NON3YBAN HOIYBEIHOB JMION.

DakTHT, Y& ABYIOCOYHO M3THYBAMATA
poMOUYHA aHTEHA MPHTEKABA CHIIMTE 3a-
BHCHMOCTH MEX(y Brhbjla. HA pPa3Tsopa,
FALIKUHATA HA PaMOTO ¥ YCHIBAHETO,
¥axro V-aATennTe, NO3BOIHIBA Na ce pas-

Grue. {1118 Oeynocowsm  posOuwnag  aurssa

IEPHA SOHA CHINECTBYBAINA BEYE W Opa-
BUIHO opasMepeHa  V-o0pasva. aurens
gpe3 nofasane Ha BTOpA TaxaBa O HOMY-
YaBaHe Ha ABYNOCOYHO H3NHYBAA POM-~
Gmuyna amrena. Ilojiydenata o Takbk
HAYEH ANTEHa CHINC € ONTHMANHO opas-
mMepeHa. YCwiBaHETO HAPACTBA C TIOBEYR
or 3 dB cupsmo ToBa Ha V-o0pa3nus B3~
AHYBATEN, YBEIAYABA C€ CHIO M IHHPO~
YRHATA Ha BPOXYCKAHATA YCCTOTHA JIEHTR.

Tabauya 11.1. Ommusmarer v251 RO PAsweopa 8 MEOPEMULHO YCUIBANE
HO QHMEHAMQ P OMEopeny POMOUNHI QHIMEHIR € 3A8UCUMOCI O JBANCUHATIR
na pamomo, L

Henaauina Ha paMoro

By wa pasTROpA

Teopernauo ycumsane
Ha adrenara s dB

B A %
1.0 105°
1.5 85°
2,0 73°
2.5 64°
3,0 58«
3,5 54°
4,0 50°
4,5 48°
5.0 45°

{
i
H
i
i
i
i

6,5
7.0
7.5
3.0
8.5
9.0

10,0
10,5




Ot

12. Axiepuojaain: awrens

Hajrpusaresndre, KOUIO €3 HATOBAPEER
CBEC ChIPOTHBICHNE, CC HAPHYAT ANEPAO-
INYMHE WIH CHIUO TAKE 3aTBOPEHR AHTERU
(bar. 12.1). CroHHOCTTZ Ha TOBAPHOTG
CRIPOTHRJIBHUE, KOCTO HOHHKOTa ¢& Ha-
pHYa M HOTIBINALIO CHLUPOTHBICHME, ©
PaBHA H3 Tas HA BHIHOBOTO ChIPOTABIC-
HUC Ha aHrenara Z, u 3a pabGorHara uc-
croTa Tasm croiiHocr TpaAGea ma Onjue
YUCTO AKTHBHA.

Korato egua anrena ¢ narosapera ¢
BBIHOBOTO CH CHIPOTHBACHHME, NO HES
32 padMKa OT De3OHAHCHATE OTBOPEnYU
AHTCHU He ce 0bpa3yBaT CTOAIM BBLIHN,
Enepruava, xoaro RocTHra A0 Xpas Ha
AHTCHATE, e npuaeMa OT HAMMPAWOTO &
©aM TOBAPHO CHIPOTHBICHHEE ¥ ce npeol-
pasysa ot mero B ronnuaa. Teoperuuecky
€AHA 3ATBOPEHA AHTCHA MOXE LA Ce pas-
TACHJIA KAaTO JIMHHS 32 (pejaBaHe M2
CHEPrUA, YUUTO BTOPH HPOBOOHEK € 3e-
mata. YUpes TOBapHOTO CHOPOTUBIEHAE
TaM NYHUA € 3ATBOPEHA HA Kpad C BLI-
HOBOTO Cu chnpoTusnenne Z,. O6pa-
3yBar ce Gsrailiy BbJHH, KOHTO C€ OT/IH~
=aBAT € TOBA, Y€ TOKBT UMA €HA H ChILa
CTOHHOCT BBB BCHUYKY TOYKA Ha JIHHHATA.

OG0 BaeT0, Ce cunTa, Ye eaHa IHHEs,
HATOBAPEHA C BBHIHOBOTO CH CHIPOTHRIEC-
HUE, HE M3IHYBA H3IOGINO HMAM HIILYBA
chBCeM cnabo edeprus. Ilpu saTBOpeHuTS
anTens obave Jpara NPOBOMHMKA (ABTCH-
HUST NPOBOMHHK M 3eMATa) Ca TaKa oTaa~
JICYEHH €JINH OT APYT, Y€ TPOTHBONOIIOX-~
HEYE MATHUTHM [OJETa HE C¢ Heyrpanh-
3UpAT  B3auMHO. 3aTOBA CHUCTEMATa ©

Gy

Ry

Gur. 12.1, AnepHonnusa aureHa; CToOHHOCTTZ Na
TOBAPHOTO CHUPOTHBNENHE RY o papma ma croii-
HOCTTA HA BBAHOBOTO CBAPOTHBICHME HA AHTE-

Bata Z A
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YOHHR Ba MITLMH CHEPIrHd ¥ MOXE [Ha ¢o
H3NON3YBA KATO NPE/IaBATCIHA U IPHEMIfE
anrena.

BxoanoTo chuporiisiende Ha enHa are-
PUHOAMYNA AHTEHA HO TOMHIMA CTENEH ¢
YECTOTHO HC3ABUCHMO; 3aTOBZ AHTSHATA C
HAMCTHHA WIHPOKOAeHTOBA. TOBAa 1pe-
JUMCTBO  %€CTO KOMHACHCHPA HEIOCTa-
ThKa, ¢ B TOBAPHOTO ChIPOTHBICHIC
HacT OF BHCOKOYCCTOTHATZ €HCpPIUs e
ppeobpasyea B Oeznoneswa  Towiuna.

12.1. Zaropenn anresHy
CABIrA KHEAN

Iluarpamara Ha HaCO4eHO JeHCTBYE ax
€flHa 3ATBOPEHa ,,JAbATa JKula” npuimyg
HA T4% HA DOYTH TOJMKOBA NbAra HAcTpoe-
RA @HTSHA , JBpAra Xuua“ ¢ egua pas-
SMKE ~— JAHCTOBETe OT Jxarpamara ia
H3INBYBAHE B NOCOKA Ha TOYMKATA HA %a-
xpanpage nuncsar ($ur. 12.2). Creno-
PATENNO  eHA AHAJOTHMHA HACTPOCHZ
ANTEHA W3TBYUBA HBYHOCOYHO (Ha JBe
CTPaHH), NOKATO 3aTROPEHATA AHTCHA W3-
TBYBA CHHMONIOCOYHO (Ha ¢NHA CTpaHa).
C rpy0o npudnmkenue Moxe Ja ce TBhp-
¥, “C NpH 3aTBOPEHATA AHTCHA CHEp-
rusaTa HA JIANCBALIMTE JUCTOBE OT AMa-
rpaMara Ha HACOueHO AcHCTBue . u3raps™
B NOTABUIAINOTO CBUPOTHBJICHUE,

JaTBopeHara aHTeHa L ABITA  OKHIGS
W3NOA3YBA 338 BTOPH NUPOBONHHK 3eMHATZR
OOBBPXHOCT, 34T0BA mocrenHara Tpsdea
Ra uma pobpa nposoxumoct. Tsl karo -
TOBZ €E CHy4YBa PAUKO, BLPXY 3EMHATAE
noRLPXEOCT 61 TpsdBaNo Ha ce Moo
CIME CBIO TONKOBA NBIIBT MPOTHBOBEC M
TOU JIA Ce M3NO0JI3yBa XATO SKBUBAJICHT Ma
3EMATA.

Veanpanero Ha anepuojuiHaTa aHTeHa
»3h IFa KULA" H4pacTsa C YBEIHYABAHE
HA OTHONICHUETO HA IBUKMHATA Ha HpOo-
BOMHMKZ KBM paborHara AB/DKHHA Ha
BLAHATA. BHAHOBOTO CHUPOTHBICHHE 3a-
BACH OT AUAMETrsPa Ha HPOBOJHHKA U OF
BHCOMMHATA HAQ ABTEHATA HAJ 3EMFTL.
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To mma cpenna croiinoct 500. . . 600 Q.
Taxasa crofinocr Tpabpa na uma ¥ ro-
FABLIANIOTO CHIPOTHBICHHE. AKO aure-
HaTA Ce M3NOA3YBa KaTo Ipenasaresua,
AOJOBHHATE . OT  HANMUYHATA  BHCOKOYe-
£T0THA mowwmoctT TpsbRa a ce uspaz-
XO[NBa B TOBApHOTC CHOPOTHBICHWe. To
He TpabBa 12, MMa Peak THBHY KOMITOHEHTH.

3arBopeHata  aHTeHa ,MbITA  KAUAS
HAMA HUKAKBO NPHIICKCHHE XaTo J1ro0u-
TEICKa AHTEHa, 33UI0TO 1aM, KbASTO MMa
AOCTATBYHO MSICTO ¥ NOAXOJANIO TOBAPHO
CHIPOTABICHUE, MOKC € JOYTU CHILNTE
Pa3XO[® A4 C¢ HOCTPOST IO- e(})emmmm
ANCPHORMUHMN ANTCHIE.

3aTBOPEHATE ANTEHH ,ABIFE KAUA™ . o7
TG3W BUJ, MOHTHpaH¥ Ha CPABHUTCIHO
MANIK2 BACOYHHA HAJ 30MAT4, C¢ HADHYAT
anreny Ha bepepmx. Te ce usnomsysar
TAABHO 3a CiysxeOui BPB3KM XKaTo nmpuemM-
HE aHTCHU B OOXBATA HA NO-TBATHTE
KBCU BHINK.

12.2. Awrewa T2FD

Yop wmaspaumero T2FD-antena ¢ u3-
BCCYCH €IMH 3aTBOPEH ¥ HAKJIOHEH CI'bHAT
JETI0N, KOHTO € JIonyAsApen He CaMo K4To
anTeHa 3a cinywebHu BpB3KH. Yecto rasy
anrena ce papuya T'FD (or agrn. — Ter-
minated Folded Dipole == 3aTBOpEH creuar
aunon). TloHskora c¢e roBopd u 3a
W3HH-autena, 3aioro TS e pazpabo-
TCHZ W nponaraspmpada or W3IHH,

Anrenara T2FD, nokasaua ua ¢ur. 12.3,
¥Ma IBIDKMHA camo A/3, npecMerHaTta
COPAMO  Hal-HUCKATA H3NO3yBAHA Wa-
<rota. Teif Karo T8 e MOHTUpPAHA HAKIO-
HEHR TIOR, Bren okone 30°, HeoBXoAuMO e

. 122
Cpabrenne ¥a JHMATDAMATE #A  W3LMBAHE ©
¥OPHIORTANRATA PABHUAN; @ — HACTPOCHA AR-
TEHA ,,HBara Raua®, nuiokuna 2 A, b — ame-
YuOAMYHA HTEHA CH¢ chulata Muipxuna (-
arpaMaTa N4 WIYLYBAHC € BACANRIHpaua)

Adxe oule no-Maiko msucro. Ocsen tosa
33 MOHTHAP3HETO €a HeOGXOAMMHU camMo
enHa madra, Asiara okosio 10 m w enun

.ouoped crenb ¢ nemkuna 1,85 m.
- YIpuBJieKaTeHa € TONsSMATA IMPOYRHA

A YeCTOTHATA JICHTA HA ANePHONMIHN
m3nbysates, OTHOIIGHHMETO HA 9ECTOTHTE
e oxoso 1 : 5. AKo HanpuMep auTcHaTa Ce
opasMepn 3a nail-uucka secrora 7000k Hz,

IIBIKEBATA Ha ONBHATHA MNPOBOMHHK €

14,35 m w T MOXKS Ha ce W3Noisysa 3a
swoburenckure obxsaru 40, 20, 15 u 10 m.
Enna T2FD-anrena 3a 80 m Moxe na ce
H3ON3YBA CBC CHIUHUS yCrnex ¥ B 00xBa-

xmrre 40 1 20 m. Ilpuw toBa me crasa

JyMa.3a.PE30OHAHC HA BUCII XAPMOHHYHH,
4 33 eCTECTBeHA NIMPOYMHA HA MpPOIIYCKa-
Hara yecrorHa sedra. Tosa o3navasa, we
anrTenara T2FD Moxe na ce 143n0mym
CHIIO TAKA W HA BCHYKY MCKHMHHE Ye-
CTOTH, KOETO € OCOGEHO BakHO 3a Cny-
skcOHHTE PAAUOCTAHLHMH € uHeCTd CMIHA
Ha paboTHUTE YeCTOTH.

0=046m

Jexpanbaua sungis
6008, Zfouyb’anno LS
sa20 X
y
77, IS
. 12.3. Awresa T2FD, npciioxenp or  W3IHH
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C npeinHCcanin brovsi 48 HERIOHA ST~
HATA M37HYBA BHB BCHYKH NOCOKH. Jlna-
TpaMaTa Ha WITHYBAHC HE € KPBIoBa, HO
WIMA M ACHO H3PA3CHO HAEUpasjenHe H4
THABHAR NBY. TH MM2 NO-CKOPO HAKOJIKG
TIAPOKH JIHCTOBE ¥ MHOTCO CTPaHPYHE R~
©TOBE, HO JIMIICBAT H3DA3CHH HYJICBH 30HH,
3arosa T2FD moxe Aa pabord ¢ moutn
SAHEKBS YCIEX BhE BCHYKM HaUpaBICHNWs,

Mo chbums HaYMHE T4 MOXC Ja 02 H3IOi-
3yB& W KATO NPHEMHA SHTCHA.

Hocera e ca JaieHH KOBKPETHE CTOM-
#OCTH 34 YCUABAHETO Ha anrenara 12FD.
‘CrinecrysBar 00ave CpaBHETECHHW CTOii-
HocTH (Hajeny ot cnyxeOHy MECTABINR),
{FF XOWTO MOXE J1a ce pasbepe, 9e Ts MOXe
@ Ce CPABHM C ¢IHH NOJYBLIHOB DO,
CrOTBETHO ¢ exun anbner. B MEOrOo Ciy-
qau CUTHUTHT € Owir ¢ 2 wim nomewe S-
£reneny no-Ko0sp OT TO3HM Ba HACTPOL-
HAT4 ANTCHA, C KOATO Ce cpasussa T2FD.
Taxdasa pesynTaTH HE OTrOBADAT HE TEo-
DETHUHHETE NONOXEHNs, HO TOBa He OMBa
a2 OnOe npeuxa OpE NOAXOmAm cnydai
na ce w3npobea enna autena T2FD.

Awurtenara, nokazana ga ¢ur. 12,3, mma
pasmepure, cprobuenw or W3HH., Tx
¢ opasmepena 3a ofxsara 40 1, umpo-
YPHATA HA NPONYCKAHATA YeCTOTHA JicH-
1a ¢ or 7 no 35 MHz (1:5). Arrenara
paGoTH 3anoBoNMTENHO H B O00XBaTa
80 m, xaTo ce 3abeng3pa HEIHAYETENHA
3ary0a Ha MOIIHOCT.

Jemxunara L, o0mo 83610, © paBEa Ha
%{3, npecMerHara copsMo Hal-Buckars
paborHa wecTOTA, T. €8

100 000

Tz ey

7 (2.3

kpgero Lesm, g f— 8 kilz
Pascrosumero ID UMa OUTHMAIIHS CTGH-
socr A100 u ce npecmata Do GopMy 1aTa

D =200000

f

EepAeTo D¢ s em, a f B kHz,

‘bressT Ha HAKIIOHA, NOX KORTO e
oKaspa anredarta, Tpabsa na Owmme 307
HOTyCTHMO € OTKIOHeHHe o1 -+10°

Morat na ce M3NON3YBAT 3aXPAPBALIE
JHHMA ¢ BRIHOBO Chuporusierse ot 300
710 600 . Ocobeno H3roARN 3apaiE Maji-
KHTC CH 3ary0Om ca ABYNPOBOHHETC JHHRY
¢ BB3MYNIna u3onamas. TAXH0TO BRIHOBG
CHIPOTHBIICHAE MOXE Ja €€ OUPEHenH of
dur. 5.4. JlonyCTHMO € B H3UOK3YREHETO
#a YKB newrosx xabenm,

(12.2)

68

Hail-saxuara sacr Hua  adieHara, <
KOATO € B Had-TpynHO na ce cuabnu emun
panaomoburen, € TOBapHOTO -ChIPOTHE-
genme. To re tpabea na npuréxasa na-
Pa3HTHE RHAYKTHBHOCTHA W XalamETeTH,
t. e. B paborrua wecrorent ofxpar wua
AHTCHATA TOBA CHIPOTHBICHHC HE TPAOBa
Aa uMa 3a0eNeKaMY PEakTHBHE KOMITO~
"enTH. I10 Ta3® npryxHHa He MOTAT Aa ce
H3OOM3YBAT HABHTH JKHYHA CEIPOTHBIE-
mas. Korato aurenara ce ®3moN3yBa Ka-
TO ppelapaTenda, TOBAPHOTO ChIpPOTHB-
sierme Tpabsa ma Moxe ja upeobpasyna »
TonnmHa Hali-manko 359 or BHCOKOYe-
CTOTHATA MOUIHOCT, OTH@aBaHa Ot Kpaii-
HOoTo Ccrenano. ToBa osmavapa, ue axc
mpenasarensar mMa Mompoct 100 W, cp-
NPOTHBICHAETO Tpsabpa Ja MMa MOMEOCT
noHe 35W. Ax0 aHrenarta Ce HANOIIYB
caM0 32 TIpHEMaHe Ha paJHOCHTHAIMN,
H3HCKBAHETO 38 MOUIHOCT Ha TOBAPHOT(
CBIPOTHBIICHME OTHAAZ ¥ MOXE Ha Ce
H3MON3yBa KAKBO 4 ¢ CIOMHO CHIpOTHB-
JIEHWE N0 BBIMOKHOCT ¢ HaA-MANKz
HHIYKTHBHOCT.

Crofinoc1Ta 34 HOTIBINANIOTO CHUPG-
THBJICHAC € €RHAKBA C Ta3¥ HA BHIHO-
BOTO CHIIPOTHBIEHHE HA IPOUIBOIHO B

‘rara 3aXpapBalia JMHAA. AKO JMHHSITA

MMa BBAHOBO Chuportupienue 600 , 1
HM3UCKBE TOBAPHO CBHIOPOTHBACHUE CBC
croitHoCT CBIIo Taka 600 Q. Ha npaxtaka
obave onmTHTS ca moxaswiw, e ¢ Hobpe
TOBAPHEOTO CHUOPOTHBICHHE fa c¢ wabupa
MAJKO TO-TONIMO OT BBJIHOBOTO CHIPO-
THBIICHAS HA IHHAATA.

BpiHOBG CRnRpo~ ONTHMANHO T0BAR-
THBICHHEC Ha 3a- HO CHOPOTHRICHHC
ipamBamiata m- B Q

wng B (2
600 650
450 300
300 390

He ce npenoppyba 3aXpaEBalara -
#in Ha GbJe © BHIIHOBO CHIPOTHBACHAC,
no-maiko ot 300 £, saworo Torasa onupe-
ASHSHETO HA ONTHMaHara CroMHocT Ha
TOBAPHOTO CHUPOTHBIICHHE CIABa MEHOrOC
KPATHEIHO.

ChriacyBaHaTa 3aXxpanBalQ JIHHAK Vo~
&G Jfa ce CBBpIKe upes 600mAa 3a BPBIRA
HATIPABO KbM SHONHMS KPbI Ha KpaltHoto
CIBIaN0 Ha npenasaress. 3a euuHa 3a-
XPaHBaLla JAMHMA ¢ BBRIHOBO CHIPOTHBIGC-
Axe 600 Q ce crobmaBart CHeRATE AN
3a Gobmuara 3a Bpuska: upu pabora r
abxpatire 40 x 80 m 18 HMma 6 vaBVBKY,
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#pr pabora B o6xBara 20 m Ca NOCTATHYHA
3 maspBkA. 3apaid MHOIO roJsIMaTa Mu-
POBEAA KA NPONYCKAHATA YECTOTHA JICHTA
anrenata T2FD manpuna Oe3z ovcnab-
PAHE BCHYKH BHCLIM M HApasHTHH XapMo-
HHYHM, 34T0Ba C NeJl HAMAIABAHE HA Bh3~
MOXKHOCTTA 34 CMYINCHA € Io-Zobpe na
ce m3bepe ceneKTMBHA CXEMA 32 BPB3Ka.
QOcobeno c¢e npenopbpyYsa  CxeMara 3a
BpB3KA, nokazana na ¢ur. 8.8, xosto e

AOOXO[AAIIa 32 BCHYKH ChIVIACYBaHWU CH-

Merpuynn kabenu.

Iipg Mowrupane Ha adTeHATdE Morar
A4 €& HOCTaBAT JOUBIHATEIHY HAaNpeuHH
OUOPH, KOWTO CAYXaTr 34 MEXaHHIHO
yKpenBane M 3anasBaHe Ha YCIOpen-
HOCITZ H4 NDPOBONHHIUTE HA AANONA.
Trit karo B adreHarTa He CHIICCIBYBAT
H3PAIEHU MAKCHMYMH HA HAIDPEXEHHES, Be
@ HeOBXOHMMO Te3n OnopH Ja ca oT Ma-
Tepuan ¢ mankd sary6ém. Jocrarsano e
2 Ce M3NON3YBAT HMIPEIHMDAHH AbD-
BEHH JIETBH (#a ¢ W3BAPAT B napadnm)
$amByxoBH TPHUKA, THACTMACOBH JEHTH
H np.

12.3, 3arnopenn V-aurenn

3arsopernTe V-aHTOHE CC M3NONSYBAT
TA3BHO BBB (pOpMa HA OTBECHO H3TPALeH
TBUOBI'BACH V-00pazeH W3rsusartes, Kol
T0 Pewre cnnomenar B pasuen 11.4.3. karo
OTBOPCHA pe3oHaHCHa antena. (xemarta,
sioxazana na dur. 12.4, ce nonyuasa upes
no6GaBsHC  HA TOBAPHOTO CHUPOTHERC~
Aue Ry,

BepruxkaiHOTO MOHTHPIHE HMA TOBA
HPEAUMCTBO, 3¢ € HeobxoquMa camo equa
HEHTPANHA MAYTa ¥ TOBAPHOTO CHUPOTHB-
JICHKE MOKC Hanpaso na OnIe sazemeno.
B 10Ba M3NBJIHCHUE ANTEHATA € OOJLAPH-
3HPAHA BEPTHUKAIIHO H IJIABHOTO H3TbLY-
BAHE € CHHOCTPAHHO B HANpaBicuue Ha
®Pas BE AHTCHATA, HATOBAPEH C MOTTH-

mamoro cenpotaeiense Ry . Kaxro »
upH OTBODEHATA AHTEHA, ONTHMANIHAAY
WIB HA PAa3sTBODA ¢ 3aBHCH OT NBIDKA-
Hard Ha pamMoro L A OpH 3aTBOPCHATE
AHTSHA CHOTHONICHHATA €4 IIOYTH CHIIATE.
Hait-OparonpuaTHOTO  TOBAPHO  CHOpPO-
THBNCHEE AMa CTolimoct okonmo 600 Q;
TO BMA CHIIAT3 CTOUHOCT, KAKTO BHIHG-
BOTO CHOPOTHBICHASC HA aHTeHATa. Toil
KATO WBHANOBOTO CHIPOTHBACHHE TOYIH
HE 32BHCH OT YECTOTATA, BXOMHAAT WMIC-
nasc wMa croifoct okono 600 Q) x ¢
YUCTO AKTHBEH B MHOTO TONAM MeCTOTeH
obxsar.

Hopmamaara V-auresa (8%, paspen
11.4.) cemo moxe jga 6poe M3IrpancHa
XATO aneproxpdHa anreHa. Torasa 71i
CHIIC WITHYBA B €/1HA OCOKAa ¥ HME YBE.
JEYEHA IDEPOTMHA ¥Aa NPONYyCKaHAT Yo
CroTaa Jenra. PajuonroOuresHTe M-
TION3YBAT TAKABA AHTEHA CAMO B M3KIIO-
YRTENHE CiydYad, 3am0T0 3a Hest ¢a He-
o8XxoMEMH TPH MAYTH ¥ JBC TOBAPHH Ch-
npoTHsiewas. TPYIHO € 3a3cMABAULTO
HA [OrTPNAMATE CBHPOTHBICHAA, 34~
MWOTO B HOPMAJTHEA ClIy9ail Y€ ¢a H3Mr-
HATH HAJ 3€MNTA HA BHCOYMHA, DABHA Ha
Ta3W HA MAYTHTE.

B raxss ciyqall 64 wmorno na ce no-
MOrHe ¢ enna m3KycrseHa sema. Kaxro ¢
goxazano wa dur. 12.5, 1a ce oOpasysa or
APOBONHANA ¢ HLDKHHA Af4, KORTO ce
BKJFOUBAT KBM TOBAPHUTE CHUPOTHBIC-
S BMECTO 3eMS. 3a CHKAJICHHS C TOBL.
AUTEHATA OTHOBO CTaBA YCCTOTHO 3aBM-
caMa W nipu paGoTa B noBeYC OT CHME
o6xpar BCEKM BT TPAOBA Ja €€ BRIOY-
BAT OTHSHE NPOBOAHEUM ¢ IHILKHHA Af4.
Jatona e AO-MIrONHO pAMEHATA HA aHTe-

~ Sxpanfas
AUNHRE

®rr, 12.5. SJarpopesa Yeawress
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Dur. 12.6. Egaonocouna pomGuana’aprena

HATA a4 CC HAKJIOHAT JOTOMKOBA KBM 3C- .
Y¢ NOrABLIAIMATE CBEUPOTHUBICHUS -

w14,
Jia MOray pa ce 3aszemsr panpaso. Croi-

HOCTTa Ha MOrhblianioTo CHIPOTUBIICHUS

BBE BCSKO OT pamenara e 500 Q. Coraa-
CYBAHATA CUMETPHYHA 3aXPAHBALLA JAHYS
UMa BBIHOBO  CHHPOTHUBICHHE OKOJIO
600 Q.
3a  cwpKancHue V-o6pa3mrre, anrern

3aemar MHOro mscro. KolitTo pasnonara.

€ TOJIKOBA CROBONHO MSCTO, OM TpibBano

Ja OTHaze NpeANoYMTaHuC Ha poMOuy

HaTa anTcHAa.

12.4. 3arpopenn pomMOGEIE  a¥TEwE

B itoseyero ciyyay pomMOuunaTa anreHa
CC WITPAXIA KATO CHHONOCOYHO H3NBYBAIL

HacoveH uampvyparten. ipu ToBa oTBOpE-~
HUAT Kpail ce BaTORapsa ¢ NOTNBIIALIOTE

cenpotasrenne R (pur. 12.6). Crofisocrt-
Ta H4 TOBa CeIPOTHBICHEC ¢ OT 750 o
880 Q. To Tpsbea na pascee NOHE HONO-
BHHATZ OT BHCOKOYECTOTHATAa MOINHOCT
Ha npeaaBare.

3arBopenarta poMOKUHA AHTCHA UMA W3-
BRHPEAHO FOJsIMA IHHPOYMHA HA OpOny-
ckapara vectorsa Jenta. OT TOBA ClCuBa,
e Opa3MEPABAHETO HA NBIDKUAHATA HE H3-
npuBartens L craBa HEKPUTAYHO ¥ TIPK
IPeCMATAHETO - HE € HeobXoamma ToY-
HOCT HO cauaThMersp. VI3MeRenmeTo Ha

paborHara vecrota moxe aa 6wue 1:2.

Bce nax emsHoBpeMenHo ¢ Tosa Tpsbea Ha

ce uMa NPeBAX CHAHO IO-TOAAMO HHH N0~
MajKo M3MeHenwe mpa Qopmara Ha ama--

paMaTa na HACOYEHO MSHCTBHE, 321M0TO

BPBJIBT HA PA3TBOPa B € ONTHMANEH CAMO’

3a €aHa oupciacicHa paﬁo’ma YeCTOT .

3aropa ppH M3TNON3YBAHC HA DLAHATA.

170

YeCTOTHA NEHTA HA AHTEHATA YCHIBRHETC
CHIO €& M3MEHA B 3aBUCHMOCT OT Hc~
crorara.

YCUIBAHETO HA AHTEHATA CC YBEIUYABA
P HAapacTBaHe HA [AB/DKHHATE HA - pa~
moro- L. HuarpamaTa Ha HACOYCHO Aeif;
CTRAC B XOPUIOHTATHATA H BEPTHKATHATE ..
PABHAHA CC ONPEACHA [IABHO OT BIIHTE G
u B. Anreuara TpsbBa ma ce MOHTde
HA BUCOUMHA HAU-MAsKo A/2 HaJ 3emMATa.

Tlo-Mankure BUCOUMHE HA MOHTHPAHE
HPEAU3BUKBAT NOBAKIAHE HA BEPTHKAM-
¥Ug BRI HA PH3BUIICHHE, KOCTO € ,0C0-
6CHO HEXENaHO B KhCOBLAHOBATE obu-
TENCKH OBGXBATH. AKO ABJIKHHATA HA Da-
MOTO L CTane no-ronsimMa or okoyio 6 X,
CTENEeHTa Ha HACOYCHOCT HA AHTEHATZ
€TaBa MIBBHPCNHO IOSBIMA M HAcTpo#-
Kara Ha ONTHMAJHMAS BUBA HA pPa3ThG-
Da -— KpUTHYHA. )

12.4.1, 3axpausane uHa pomOuumara
auTeHa

CCHOpOTUBICHMETO B TOUKMTC Ha 34-
XPaHBaue Ha elHa 3arsopena pomOuvdHa
auTeHa BER3sm3a Ha 700...800 Q. 3a-
TORA T5i MOXe pa Oble 3axpaHeHa upes
€A TIPOW3ROIHO HBATa nuHud ¢ Osramy
BRJINM. EaHa OOGMKHOBeHA IBYNPOBOMHA
JMHUA ¢ BH3AYUIHA H30AUBS ¥ BLIHOBO
copripoTurienne 600 Q ne puacs 3abene-
KUMO PA3CHINACcyBane ¥ € HAH-H3TOMHUA
BApUWAHT ChINo ¥ 3a pafora B HoBeyYe oF
caus ofxsar. ECTCCTBEHO 3aTBOpCHATA
pomOuyna axreHa moxe ga Owvue chrias
Cypaya upes HAKOH OT H3BECTHATE H Beye
OnuCaud CHLTACYBALYM CIIEMEHTH KoM
BCAKa Apyra JjMuusi ¢ Garam BRIHH C
HPOU3RONHO BHIIHOBO CHIPOTHRIEHNE. 34!
or6ensizsane ¢ obave, Ye [OPASU 3ABUCH-
MOCTTA Ha CHIIACYBALNTE CJIEMEHTH O
yecrorara A0 IofsiMa CIeneH ce -Tyou
NPEARMCTROTO - ,, IHMPOKOAEHTOBOCT™ ¥
ocTaBa CaMo BB3MOXKHOCTTA 33 pabora »
enyn uecroren 0GXBAT.

CBrylacyBaHaTa nMHHA C BBIHOBO Ch-
nporapiedune 600 Q tpabsa ga ce npen-
IoYeTe W Npex eHA HACTPOSHA 3axpaH--
Bama. JigHus, 3amotTo T, pabotH ¢ npo-
MANKO 3ary0d 1 HE M3WCKBA. OCOOeHH pas3-
XOAM OT HACTPOHBAIIM €IIEMCHTH 38 CRBP3~
BaHE KbM KpalHOTO CIBpnano Ha npesa-
parenst. [ipenoppusa ce HU3NOA3YBAHETO
HA CeJIeKTMBHA BPB3KA. C KpaHOTO, CTh-
naj0 Ha npenasatens, 3d Ja ¢e HONTHCHE.
HM3ABUBANETO HA BUCINM XaPMOHMMHHM ¥
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Dyr, 12,7, Hoyssmanio ChHpOTUBICHES ¥3 €im&
poMGHYAa AHTCHE, CHHP3AHO C KDAHLIATA Ha ¥M3-
ADYBATENA YPE3 AROEIBOTNO ABTA ABYDDOBOIHA
BV

.

HPYTRE napaswrm  rponreHus.  Qcobeno
HOAXOUAUIA 33 TOBA € CXeMATa, MO¥A3ana
ua duar. 8.8.

12.4.2. Topapuo cHRpoTHBICHIS

Hornpianioro cenpornsienae Tpadsa
g2 ObHe ¢ Manxka napasuTHA MHAYKTHB-
nocr ¥ xanauurer.Ilpy Maiku MOIHOCTH
HA OPSAABaTeNis TOBA W3HCKBANE MOXE 5a
& W3NBJIHY OT CHOECTH ChIPOTHBICHUR
C©hC ChOTBCTHATA Mommoct. [Ipenopbuba ce
TOBAPHOTO CHIIPOTHBACHHE N4 C& pasieiu
H2 MSKOJKO NOCHSHOBATENIHO BKIIOYCHUH
CHUPOTHBACHUSA, KATO C TOBA CC HAMANABA
BPCOHAAT My H@PE3WTCH Kanauurer. 3a
APEHBOYNTAHG Ca CBIPOTHUBIICHHS, Ha
KOUTO CHIPOTUBHTS/THUAT CIIOH HE € CIin-~
panoprgen. SKUMHATS CHIPOTUBIISHHS
AMAT TONSMA TOBAPOCHIOCOBHOCT, HO Ca
SANBIHO HEH3NON3BACMU 34pajld  ross-
MaTa UM HHIYKTHBHOCT.

Hpu rosemy MOWHOCTH Ha Hpejapa-
1ENA  CHOCCTUTE CBLIPOTHBICHUA CTABAY
MHOTO obcmucTy ¥ cxbpm. [penopsusa ce
¥3M0JBYRAHETO HA MOIHH CHIPOTHBIICHHS,
KOMTO Ype3 CHCUHANHA TEXHOJOTHH €3
TIPOH3BCIACHY ¢ MalKa NAPA3UTHA MHAYK-
THEBHOCT ¥ KAUAUMTICT, H KOUTO CC H3-
TOTBAT CHEHMANHO 33 H3INOJI3YBAHE KATO
TOBAPHHE CBOPOTUBJICHHAN B UOUABLIGATE~
arre (LM3KYCTBEHH awTeHu™).

Croiinoctra Ha TOBAPHOTO CHIPOTHR~
nenve e okoso 800 Q. To tpsabea na ce
HOMECTH BbB BOAOHEHPOHULIAEMA KyTHsA 1
A2 Ce CBLPXKE C Kpawinara HA U3/IbYBa-
TEHs € BB3MOKHO Hal-KHCH IPOBOMHIIE.
Iipu Gyps BB BCSAKA AHTCHA OT THAA
»IBJra KHIR" € YHAYKTHPAT 3HAYUTCIIHE

Torose. [Ipy pomOuunHara anrena e
MOraTr Ja HOBEAar HO pa3pyilaBanc wa
HOrTBINAIOTO  CHOPOTUBIEHME. 3aTonpa
e 1o-podpe TO N3 C8 YKPENHd KbM May-
TaTA Ha JECHONOCTBIHA BHCOYMHA X ng
€€ CBBPXE C KPauUIaTA HA U3NnhuBarens
WPE3 NPOU3BOIHO HABJITA ABYIIPOROINA K~
BES € BLIAHOBO CpOpoTHBIEHME o1 700
no 800 Q (dur. 12.7).

KyTustta ¢ TOBAPHOTO CHIPOTHBICHHG:
MOke na Obge cHabjeHa C© WENCHH o
fipena Hypst npocTo xa ce maxa. doxon-
KOTO €€ H3HON3YBAT MOUIHM TOBAPHH Ch-
OPOTHRICHYA, €0Ba JM TpsdBa npa ce
OYaKea ' pa3pyiaBaHero MM upu Oyps.
{cpen TOBAa KaTO upaswio npesy Oyps
HENHSAT AHTCHEH KOMIUIGKC C¢ 3a3eMsBa.

3a na ce HKOHOMECAT MOMIHM TOBAPHU
CHOPOTHBIIEHHS, OCOGeHO 3a CiyxeOuH
HYXIHR €€ #3NON3YBAYT T. HAP. IOLIh-
wane sueun. ToBa ca 3aTUXBATENHA I~
HAH, KOUTO Ca H3NBIHEHRH KATO HBYNpPO~
BOJH3, JIHHHS, KAKTO VI OTKPUTATE 3aXpaH-
BaWK NMHEH. 3a pasiuka o1 Tax obade re
€3 HANPABEHH OT CHUPOTUBUTCHHK HPO-
Boquuuy. [Ipenophusar ce XpoM-HuKe-
JIOBH CHROPOTUBHTEITHI HPOBOIHUIIM C KA~
mersp ot 0,4 1o 0,5 mm, xouro ca pas-
HOJIOKEHH  YCITOPEAHO Ha  pa3CrosHHe
15 cm equa oy gpyr. Jdboxusara Ha Tasi
CHIPOTHBUTE/IHA IBYNPOBOAHA  HHHEN
Tpsabsa Ha Obne Hait-manxo 6 L, npecmer-
HATO CHPSMO CPEHATA JBLIDKUHA HA pa-
Gotnara BeaHa. Kpasr Ha Tasu 3aruxea-
TEJHA AHAS € HATOBAPEH ¢ O IbHIALIOTO
cpaporuBicuue. B vo3um cinyyair ofave
MOMHOCTTA HA NOTJIBMIAOTO ChIDOTHE-
nename TpaGea ma Owvme camo 1/10 or
MAKCHMAITHATA MOMHMOCT HA HPEHaBaTens
(dmr, 12.8).

T my
2axpardone

JozAvuiaa Ausus,
FaaRune 3 62

Gur., 12.8. 3arsopena poMOHIHA AHTLRA € HOTIHL-
CIALA THENL
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@pr, 12.9: 3aBucnMOCT ¥ia ODTAMANBAA YR _Ba pasTsopa o 2 HA_Brpua § o7 meaRuHaTa
pa crpapara L ma 3a1Popess poubmama amrema L

@

12.4.3. Konerpykuus na pomOmamara
auTexHa

3a pa ce mONy4® JN@arpaMa Ha Haco-
seH0 JIelCTBHE € MANKO CTPaHUYHE HB-~
£TOBE ¥ BBH3IMOXKHO HAW-TOIIMO YCHIIBAHE
HA anTeHaTra, BPrHIBT HA Pas3TBopa a4 H
weixunara Ha pamoro L TpaOBa ma ce
#aMHEpaT B OUpElesicHo orromenne. Tean
LTOMHOCTH MOIaT Ja €& OTYeTaT OT Qui.
12.9.

Ha dur. 12.9 TeoperruHoTO MaKCuMa-
1O yownsane B dB € HaHeceHO DOX  IBil-
XUHAT2 Ha pamMoTo L, 3aimoTo yCHiBa-
HeTO HA 4HTEHaTa TO HANpaBligHHE HA
TIABHUA NBY € MPONOPUAOHANHO Ha Ibi-
JKUHATA Ha PAMOTO, crura Xa € n3bpan
onTHAMAJIeH It Ha pasteopa o. Hpu resn
HAHHA Ca B3eTH npelsun 3arybure B no-
CBIAILIOTO CHIPOTHBIEHHE, KOUTO BB3-
smsar #Ha 3 dB. 'broibT Ha BE3BUIICHAC HA
poMOHYHATA AHTCHA BBHE BEPTHKANHATA
DABHHHA 32BHCH OT BHCOYHHATA Ha MOH-

. TEpaHeTo. 3a Ja C8 nonyuH BH3MOXHO
L, Hal-HACKO® M3/IbYBAHE, TA3H BUCOUHHA HE
Tpsabea na Gpoe no-manka oT A2 3a
BHCOKOUCCTOTHHTE KBCOBLIHOBY 00XBATH.

IIpy npoexTHpaHe Ha enHa pomOuyHa
apTena munara Ou Ouno moGpe npensa-
PHTENHO A4 Ce NOJYyYy NpeAcTasa 3a mef-
HATC pasMepH (AbJDKUHA B MUPOIMHA).
TabGsuna 12.1. CHABPXA BCHYKH KOH-
CTPYKTHBHM J@HHH 34 [OCTPOABaHE Ha
pOMOHIEM. auTeHH. 33 mobuTenckure 06-

172

xpary or 10 no 40 m. daneumre B Tabmi-
Hara ALJOKHHM HA PaMOTO €a npecMmst-
TaHA 32 CPEAaTa HA CHOTBETHHA JHOOH-~
Tenckn o0xBar. 3apalid TONSMATA . IHRPO-
YAHA HA OPONYCKAHATA YECTOTHA JIGHTA
fipu poMOWYHATE AHTEHH TE3M npecMsTa~
RUS Ce H3BBPINBAT € NO-MafKa TOYHOCT.
Pascrosnuara A ¥ B, KOHTO €3 BaXHH 32
OnpeAensue Ha NONOKEHUETO HA HOCE-
MPEE MAuTH, ca JAlCHH ChC 3AKPBIJICHE
croifmoctu. TlpenoppuBa ce MaYTUTE Ja
Cce NOCTABAT MaNKo: HO-Iajiey enHa 0%
ApYra, 33 a2 MOXE TIpH TOYHOTO Haria-
CHBANE Ha 3aTMXBAaneTo B OoOparHa nHo-
COKa 12 uMa BB3MOXHOCT 34 MAnK#d KO-
pexumy Ha bromre o ¥ . Tosa ¢ neobxo-
JMMO 0co0GeHO NPy TOACMY ABJUKANM HZ
PaMOTO, 3al10TO TOTaBa CTENeHTA HA Ha-
COYEHOCT € M3BBHPEHHO FoJsMa.

12.4.4. PaGora na MHOro o0xmaTu

 Or tabn. 12.1. ce BHxAa, Y€ C €IHA POM~
GpuHa anATeHa JIECHO MOXKE [Ja € OChIe-
cren paboTta Ha MHOEO 06xBaTH. AKO Jbit-
AKHEHATA HA PAMOTO: HROpuMep € paBH&
Ba 42 m, Topa npenctasnssa 1 A 3a
obxpara 40 m, -2 A :33 obxsata -20 m,
3 2 3a obxeara 15 m:u 4 A 3a obxpara
10 m. 'bruabr Ba pasrsopa ce mi3bupa ¢
onTHManna croitHocT 3a o0xBsaTa 15 unw
20 m; B TaksB cay4alt To# € mMajko no-
TOASM OT omrHManuus-3a obxsara. 10 m



Tabauya 12.1. IIpamzuqecxo ORpedensue Ha GCHUKY PAIMEPH RO POMONUEY OHMERY 35
arobumeackume odxeamu

Hpsmruna Asixena brex ‘brexn Pamsep Pasmep - Ven
A4 PAMOTO M8 paMOTO  Ha DAITNOPA 1 Oripame HO KHNKMSH mnpoaaaa » oBmama
Loh . . LBsm ap® iR Asm Bem/f

1,0 41,50 111 69 47,00 68,50

5,2
5 63,00 91 89 88,50 90,00 - 6,8
2,0 84,00 76 104 132,40 103,50 8,0
2,5 105,00 68 112 174,50 117,50 9,2
3,0 127,00 63 117 217,00 133,00 10,0
3,5 148,00 38 122 259,00 144,060 107
4,0 169,00 54 126 302,00 154,00 112
20-m obxsar
1,0 .20,80 111 69 24,00 34,50 52
1,5 31,50 91 - 89 44 59 45,00 6.8
2,0 42 00 76 104 66,50 52,00 380
2.5 52,50 68 112 87,50 . 59,006 9.2
3,0 63,00 63 117 108,00 66,00 10,0
3,5 74,00 58 122 130,00 72,00 10,7
4,0 : 84,50 54 126 151,00 71,00 11,2
4,5 95,00 51 129 172,00 82,00 1,7
5,0 106, 00 48 132 194,00 86,50 12,2
5,5 116,00 46 i34 214,00 91,00 i26
6,0 127,00 44 136 236,00 95,50 13,6
15-m obxpar
1,0 13,80 111 69 15,70 22,80 5,2
1,5 21,60 91 89 29,50 30,00 68
2,6 28,060 76 104 44,50 34,50 8,0
2,5 35,00 68 112 50,00 39,50 92
3,0 42,00 63 117 72,00 44,00 106
3,5 49,50 58 122 87 00 48,00 10,7
4,0 56,50 54 126 101,00 51,50 11,2
4,5 63.50 51 129 1 15,()0 35,00 1.7
5,0 70,50 48 132 129,00 57,50 122
5,5 78,00 46 134 144,00 61,00 126
6,0 85,00 44 136 158,00 64,00 13006
10-m o6xsar
1.0 10,20 111 69 11,60 ¥7.00 52
1,5 15,60 91 89 22,00 2230 6,8
2,0 21,00 76 104 33,10 26,00 8.0
2,5 26,20 68 112 43,50 29.50 9,2
3,0 31,50 63 117 54,00 33,00 10,0
3,5 37,00 58 122 65,00 36,00 10,7
40 42,00 54 126 75,00 38,50 11,2
45 47,50 51 129 86,00 41,00 1.7
5,0 52,50 48 132 96,00 43,00 12,2
55 58,00 46 134 107,00 45,50 12,6
6,0 63,00 44 136 117,00 47,50 130

1723



e, 12,10, lluporonearona poMGwma AUTHIED

# MAIKO IO-MUIBK OT OUTEMAIHIA 34

_o6xsatra 40 m. Korato ce paboru ma
seaua 10 m (0 € TBBPAS PONAM), TIIABHIT
JIMCT OF HUarpaMaTta Ha U3/ pYBaHe crasa
fIO-TECEH; TNOSBIABAT Ce HMKOKO ciabo
mapaseHy CTpaHmMEM Jucrope W cnabo
u3npuBane B obparna nocoxa. Tosa oxas-
B2 LCZHAUATENHO BJIMAHUE BBPXY YCWi-
BAHETO Ha AHTEHATA B HANPABACHYCTO Ha
rnasuus ey, Tlpu pabora wa spima 40 m
{0 e TELPIE MAIBK) [HArpaMara Ha Haco-
weHO JCHCTBHE CE PA3KIIOHABA, IHMPOYH-
HAT4 Ha JIb¥A Ce yBenuuasa M Ce [oay-
4aBa ¥ WMITpYBAHE B OOpATHA IOCOKA.
Tasu anrena Gu Mo Jga Oplie w3nonsy-
PAHA 3@ W3THYBAHE HA CHIHAN B HSIKOJIKO
HANPABIEHMs W TIPA TOBA € BCe olie 106po
yeunpane g o0xsara 40 m. TIpy XBIOKUHU
na pamoTto or 21,00 no 63,00 m Caio <o
FHOJIYYaBAT OTIHYHH MHOTOOOKBATHE POM-
BAYHE AHTEHN,

174

12.4.5, Chemuaing poMGHHuI anseny

wJdebenara®, WM  IIHMPOKOJICHIOBATS
pombmana aurena (dur. 12.10) e enna
BHIOYCTPHATHO MPOU3IBEKIAHA AHTCHA 33
ciyxebnu HyxOH, KOATO €& OTIUYaBa ©
OIle YO-TONsAMA [NHPOYMHA HA UPONYyCKa-
mara 4ecrorTHa Jeuta. llupounmnara na
APOMYCKAHATA YECTOTHA JICHTA €€ YBEIH-
waBa Ypel HapajendHoTe CBbp3BaHe Ha
TPU MM FIOBEYE IPOBOAHKIM, KEKTO € 1o~
xaszano wa Qur. 12,10, BXoaHoro Coiupe-
THBICHHE CC HaMassa A0 okono 660 (L

AKO BEPTHKAJIHO €IHA HaJ IPyra ce uo-
Cransr HAKONKO CHHOTHOHM poMOuSHM
anvenu (bur, 12.11), ycussanero. B Ha-
MPARJICHUS HA TIABHUA JIFY CC YBOJIMIABA
ONIC GOBEYE HOPANH NO-KOOPOTO HACOY-
gaHE 8B pepTHKanpara paspubd. Tu
KuBd aHTeHy ofaue ce M3IMUIZYBaT CaMe
s M1, IV 1 V Ttegesusuoun oOXB&TH.
C npoitest poMGHY H pOrGOMARE SHTCHH
ce pograra yoansaue oxoro 17 dB.

1)

L6032

e, 1211 Dramxapani poMOmNas 2uTong



13. Cnudasue pb30yxaenn MUICAER KOMOHHILUL

(cumasnn auTe . H)

{lonysbaHOBHAT JAICH UPCACTaBIABR
OCHOBHUAT CIEMEHT Ha TOYTH BCUHUKH
anTenu. Vispecrna ¢ HEroBaTa Xapakrte-
PUCTHKE Ha HACOUGHO JAcHcrene (BX.
pasaesn 3.). XapaxrepHCTAKarTa HA Haco-
YEHO [eHCTBYE MOXE Jia CC UIMCHA HOUTH
IIPOUBBONKRO 4pPe3 CBOTBETHO BKAIOYBAHC
H& HAKOJXO 3axpaHsany JAVNOIN U ¢ TORA
Jia C¢ yBCHIMMHE U YyCHUNIBAHETO Ha& aHTeHATa
[0 HANPABICHHC HA [JIABHUA JIBY.

13.1. JMomonna penpua (ROJmHIapHM
IO

AKO HIKONKO NONMYRBIHOBE K3IBYBa-
Tens ce HOAPSAaT B PeryMia el KO Apyr
¥ BCHYKHM  CASMEHTH <€ Bp30ymdar cuH-
da3no, nanpuerenuero HA 2AQSHUS  ABY
[0 OTHOWEHHE Ba TOBA HA NONYBBIAHOBHAN |
nmron He ce npoMens. Ulupouunama na
asun (BreabT Ba pasrsopa) obaue crasa
[O-MAanKa 34 CMETKa Ha YBCJUYEHOTO W3-
apYBane B IHAsHOTO Hanpasnemue. OF
TOBA Ce Y0jiy4yasa €IHO NO-TONIMO W'
OMANKO YCHJIBAHE B CpaBienue ¢ obnK-
HOBEHMS! TOIYBBLIHOB JHION. a

penunEg € MeTUPYH KONMHEAPHW JMILOMHA.
Haueprauo ¢ ChIIECTBYBAIIOTO pasnpe-
AeneHHe HA TOKA npu cHudasHo B3Oy~
HaHC HA JIUOOnMTe., BCUUKH TOKOBE MMayY
eAHaKE.. Pasa, nocoxa u ronemuna. C eana
CHCTEMA OT KOJMHEAPHH  W3/IbUBATENE
MOXE [1a €6 HORYYH NpUOIH3ATENHO CIel-
HOTO YCHIBAHE BA auTeHaTa R CPaBHEHHE

¢ OAYBBINOB IO N

2 KONAHZAPHA NONYELIHOBY oTpa-
3pKa — 1,8 dB,

3 KOoJMHeAPHH  MOJYBBIHOBH.  OTp#H-
3pka — 3,2 dB,

4 KONMHCAPHA  HOJYBBJIHOBH  OTDs-
spxa 4,5 dB,

5. gosmHeapHE  NOJYBBJIHOBM  0Tps-
¥hKa — 5,4 dB,

‘6 KONMHEAPHE  TONYBLIHOBR  01ps-
1pra — 6,2 dB,

7 wojvHEApHA  NONYRBIHOBA  Ofps-
3pKa ~~ 6,9 dB

2 gonmueapHH  NONYBBIHOBH  OTpPs-

3pka — 7,5 dB.

Enpno no-HaTaTbInHO MANKO YBerHYe-
He Ha YCWIBAHCTO MOXKE JIa Ce& [OCTHTHE,

Ha ¢ur. 13.1 ¢ noxa3ama IUOONHA KaTO'PA3CTOAHMETO MEKAY OTACIIHUTY 0o~
B i
Az M2y A2y 1A
o~ M o e ] ) ¢ 4 wodL
. . - 17 Z%fj/ﬁefi HeapHu
e . - 2, £ - ,
e @ . L o f Pringaz
A ¥4
M.l Al A2 AL AL2.
Mg AL gy A2 gy MEME L,
o B ] 1)} e »‘4"’-"-" i 6}
@ur, 13,1, Hunonma pejmna; - -~ KORMEEApEd putond, Be30ynend cuudadsyo, paznonomend ma
. ManKO PascTOIHHE SOMH OT ApYr, § — KOSUBEADHM HHOOIM; We30YHeHH, Cuida3sHo, pasno--
JNIokenH HA pascroanus A4 enu Of Ppyr, ¢ -~ CPABHCHME HA ABAUDAMMTE HA  HACOUCHO|

' HIciiCTBMS B XODH3OHTANHATA PABHUHA ha CAKH NOJYBBIROS AMNOK (HadepTaHa ¢ BPOKHG
i . mara NUEAR) ¥ HA CUHA AUOONHA PENuia, CHCTOMUA €6 OT 4 KOAWHEAPHX Runoia ‘

115



5%}'2 Al L A2 Al
e T g T ey "I
Rl - It Y; i
g i
s ,rzszz?zzwz t P " T gz c2 o8Bl
b ‘ Aaaepame )
Tesnen Mn Z‘gpow: { O AUaepama 1 KCoYERT
Wi gid y deacmbue, yeasbuse
al fziE 1808 4248
MO /R / A
P Jp———

Qugepama e
HEC 0(’8/’/{)

17/ 28,
L‘ o

o
S m—T——
puirty
i
i
prome
——
o =
==

Dur. 132, Bawmme na cHuQasHoio 2 sporpuodaskoe seilymmaxe; « - 2
JYBBABOBR OTPA3BKAE,
AINRYEBRTRY,

FuHeapHE amnosa, b-— 2 uo.
tusodasuo  (eaonnagos

AYBBLEHOBM AHTCHM CC yBejtuud Ho Af4--
=02 (bur. 13.16). B to3u cayuait ofave
euH(a3EoTO BHIOYKIAHS HY CIEMEHTHTE
€€ OCBILECTBABA MO-TPYHHO M TO-CIONKHO,
TAKA Ye TA3M BEIMOKHOCT C& M3ION3YyBR
pagro. Hal-npocrara JUIONHE DEHLE
HPSACTRIABA 3AXPAHBAHUNT B CPeaTa
ca uenosbnHOB munos. [Ipu Hero cum-
dazno ce BE30YKIAT JABA KONUHEADHH HO-
AYBBIHOBU  OTPs3bKa. ToBa Crienpa o1
PA3NPENECHASTO Ha TOKa, [0KA3AHO K
dmr. 13.2q. Ioayuasa ce u Q80 yCHi-
saue or 1,8 dB. Ha dur. 13.2 3a paznuxa
OT NpeHUUINAA Clyqadl © NOKa3aH eiMAN
HETIOBLIHOB  WANBYBATEN, 3AXPAUBAK B
wpas (Uenenmu-anrena). 1lpu To3W Haymu
HA 3aXPAHBAHE JBATA HOJYBBIHOBY OTpS-
3BpKa ce BH3OY}ROmaT nporuBodazxo (B
pasnpefeneHreTo Ha Toka). Jmarpamara
HA HACOYCHO NEHCTBHE B XOPH3OHTANHATA
PaBHMHA CE paslensa Ha 4 ryaBuy JuWceTa ¥
HPH CHINATA ABIDKAHA HA AHTCHATA YCHIL-
BAHETO BBL3jH3a camo Ha 1,2 dB. 33 pa
MOXE CAUH TaKbB 3aXPAHBAH B Kpas Ie-
JIOBBAHOB M3/TBYBATEN Ha ce Bb30yIm
candasno, O6u TpaGBano ABaTa MONYBBI-
HOBH OTPA3BKA HA C& PA3JeNarT euH Of
HPYT, KaKTo € Tokasanmo Ha ¢ur. 13.2¢
M B MACTOTO Ha paslesiaHe Jia Ce IOCTABY
enemenT, u3Mmensur ¢asara. To3m ene-
MEHT MOJKe A NpPeHCTaBsiBa ©JIHA YeT-
BbPTBBAHOBA JIMHAS, CBBP3AHA HAKDAX
HaKeCco (3ambprame ma Gazata 180°),
By K0 ApYyT MOTAT J1a Ce HONPeNst npo-
U3IBONIEH OpOil NMONYBHIHOBH OTDPAIHIM.

176

CHHQATEG BBIOYELHYM KO-
JAXPARBANKH B KPS 4 au30yReRa gpo-
HAXpaRRaM B xpas o)

@ ca BE30YHeHY CHIQAZHO, KOTATO BCEKH
ABA OTHSHHY NONYBBLIANOBH OTPAIHKA ce
CEBEPXKAT CHEH ¢ JIPYP 9pe3 DasosspTaum
STEMCHTH, )

CHUPOTHRIASHHEYD HA W3IBUBANS YPH
MAKCHMYM Ha TOK3 WA JANOIHATE pe-
IHDE HAPACTBA NIPU YREIHHABAHE KA Opon
#a pruoondre no-6up30, OTKOAKOTO TOBa
Ha eiHa ureitaa anrena ¢ poTurodasno
8630y MIAHE  TIOTYBRIHOBE  OTPA3HIMN
{arreny ,peira xuna®). 3a auoonus pe-
M ¢ 2 e 6 cradiasio 8u30yxgand no-
JIYBBAHOBH CIGMEHTA BAXM rpyboro mpa-
BHJIO, 4¢ CHIPOTUBISHHETO Ha M3TbUBAHE
¢ ppubnmsuTenne papHo na O6pos Ha ou-
nonnte, ymuoxed no 100. Taka ranpumep
MOKE KA Ce HPHEME, Ue-eiHa HNONHA pe-
AMUA ¢ 3 XOMUHEAPHH TONYERHIHOBH OT-
DHIBKA UMA CHUPOTHBICHAS HA WINHY-
sare 300 Q,

Ha ¢ur. 13.3 ca noxasauu HIKOIKO
JMITONEM penund. HapucyBanuTE CTPENKH
OFHAYasar nocokure Ha Toxa. IIpu KoH-
CYpyKiMsaTa, uoxazana Ha dur. 13.3a.
3AXpaHBAHETO CTABA HPH MAKCHMYM Ha
TOKA W BXOIHOTO CBUPOTHBICHHE HA AHTe~
HaTa € DPABHO HA CHUPOTHBICHHETO HA
uampyBatic. To Be3mmza ma 300 Q G
crementa o 100 Q) npu vemnsane 3,2 dB.
Amrenara, pmaneHa za dur. 13.3,ce 3a-
XKPAHBA NPY MAKCUMyM Ha HAOPENKCHHE,
CHROTBETHO HA KOETO CHUPOT#ABICHHETO B
TOYKMTE HA 3aXpaHsane € roimMo. B 3a-
BUCHMOCT ©OT OTHOINSHHETO IBJDKHHAS
AMAMETSD HA NPOBOAMARA HMICARHCHT



3aXpagBake H C..tdasao pr0yxuade (yowisase 3,2 dB).

b
R
| a1
1 el
J - e o
A2 }‘A‘ﬂ’*
s.!,,.ﬁviéw», .,_ﬁi:?mw,! M2 s M, "
et
A . IV . A st
a1} Mag ‘
My 4 ; f ! [ Al | 4™
B -~ Sexpanbae o
. AHLT PR
P e
¢ Gexpaibanye i
AUHUT
Gpr. 133, Pasauaen ga00n J PCHHI; @ -~ 3 KOJNMHEADHH IOJNYBBIHOBE IINHUATENN € IYERTUTRS

b — 4 KOnNAWEAPHY IOKYBBIHC~

BA AROONY © UEHTPANHO 3axpanpane u cundasno »u3byxpane (yvomnsame 4,3 dB), ¢—3
KOUBEAPHH HOAYBBIHOBH HINBYBATENM ¢ BEPTHKANHA HONAPHIALNS, TaXpalcHd B NDAS W

apabynenn cundaswo (yomnpane 3,2 dB)

B TOYKHTE Ha 3AXPAHBAHEC MOXKE A4 Bb3~
amsa or 1000 mo 6000 0. Teopersuno
wyucaesoro younsawe e 4,3 dB.
Konuucapaure Nanois Mmorar ga Opnar
HONPEACHA M BHB BEPTHKAIHO Pa3loONo-
wena pemuua (bur. 13.3¢). Tlonspuza-
HugTA ¥ HACOYBABETO B TO3M Ciaydal ca
BEPTHKAHM, @ B XODHIOHTAHATR pPas-
HUHa Ce nosyYaBa Xphrosa AdarpaMa Ha
wapbunade. 110 Mexammund ¢hoOpaxeHus
3aXpagBapeTo CcTapa B 0nHus Kpad wa
POOUNATA, BBIPEKH Y€ ¢AHD CHMCTPHYHO
3aXPAHBAHC B HEHTHPA Ha CPEHHUSN 1Oy~
WHIHOB OTP3BK 61 G0 HO-U3TONHO OT
SHEKTPHYECKA IHetia Touka., YJerswpr-
BRIHOBATA JWHAY, JalleHa HA Kpas HA
KBCO, NPENU3BHKBA u3MecTBane Ha Ga-
sara pa 180° u meficrByBAa XATO BMBKHAT
MEXAY HOJYBBIHOBATE OTPA3BUA Ha-
payiesieH pe3oHaHceH Xpsr (Bx. gur. 5.29).
CpmoTo pedcTsHe wMd M ¢AHAa NONYBLI~
HI0Ba JBYpPOBOAHA IHHAS, OTBOPEHA B
apara CM Kpasd. YerBBPIBBIHOBHATE OT-
pA3EUE Morar pa ObpHaT 3aMeHeHH H C
BHCOKOKAYECTBEHH PCXKCKTOPDHH KPBIOBE
(apanenHy® pPe3oHaANCHY KPhIoBe), HEelo,
KO€TO HOHSKOra Ce u3TON3YBa B KECOBBII-
Hosust obxsar (awrena W3DZZ). Bcee
UaK YETBBPTRRIHOBATA ABYIPOBOAHA M-
#HAA € Hal-ueCTOo M3NOA3YBAHOTO Cpel-
CTBO 33 peanM3Hpass Ha CHHEQA3HO BBI-

12 Hapsunur w0 surems

6_‘,«‘}{(}1&“& HA HRITONHY DNy, 3aroTo ¢
TaKNBa JHHLA, p“dGO’I’GHl’H KaTO TpeXraL
Xpor, ¢ MaJKM PAasXOolR C¢ jocrurat ro-
JCMH KaMECTBECHY dmm:opm

13.2. JBumojua woJiona
{eTRMAPANE  AMHOIN)

JHonua xXooHa ¢e noyvYaBna, Korare
HAPANIENHO eHH HA JPYrX €& HOXPENAT
XOPU3OHTATHM CcaB(A3HO 32XPAHBANY HO-
NYBBIAOBY AUNONHM. 3a WO-TOIIMZ Ha-
CHSAHOCT FOHSKOra €€ rOBOPH M 3@ €rd-
xupagd  aunonw. [ipa etaxupanme fa
AEOONA © FRiDxeua Af2 rmarpamata ma
HACOYCHO MNCHCTBHC B XOPA3OHTAIHATA
pPaBHEHA CHOTBETCTRYBE Ha TasW HA OT-
menews punon, poxaro s He-pasuvaata
jorycuposrara ce rnogobpssa. Karo
npuMep Ba Gur. 13.4 e noxasasa [Unosiga
xosoua Oor 4 cuaudasHo pL3OYHeHHE IOy~
BBITHOBH OTPATHKA, DOAPENEHH HA pad~
crosve 2 Af2 epun oy Apyr. Haveprasa
€ [HarpamMaTa Ha HaCcOYEHO JCHCTBHE BEE
peprukandata pasupHa  (H-papuusara).

VYeunsanero Ha 2HTEHATa, KOSTO £
NOCTHrA - Upe3 ,CBUBaHE” Ha M3THYBA-
samere 3 H-papsusara, 3asucn or Opos
HA. YCHODSAHATS JAIMONHA M OF pPa3Cros-
"reTo Mexry eraxure S. Or dmr. 13.5
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MONKE Jia C& BEJH BBIMOKHOTO yCHABane
Ha pea eraxppanw cundasso BE30YIeHu
DONYEBIHOBK JHOOMY B 3aBUCHMOCT OT
Pa3CTOSHUETO MexAy eramurs S, Moxe
Hna ce ppueMe TpHGHM3WTENHO, Y& npH
pascrosaue mexcny eraxupre 0,50 ¢
GOCTABARETO HA BCEXW CHSHBAL, CTAX
yomAaBaHeTo Hapacrsa ¢ oxono 1 dB.
fIpu onrtmManso pascrosmue S papa-
CTBAHETO HE yCHABAHETO ¢ oxono 1,5 dB.
Bewun esiementi tpabBa pa nexar »
eana ¥ Chila PaBHIHA. )
Kaxto cnepsa ot dur. 13.5, upn pas-
crogaue Mexay eraxure S=0,5 A ne e
JIOCTHra MAKCEMANgo Bh3MOKHOTO YOHi-
Baze, Benpexy toBa mall-yecTo ce npen-
TOUHTE BMCHHO TakOBa pascrosuue .,

&
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Fascmogruesx

Dur. 13.5. 3aBECHMOCT HA MAKCHMANHOTO YCHiI-
BAHG HA OBR CTAMEpaBRi cm—nba:mo BBBGY}ICHH O~

JYPLIAHOBHM IWMOIA OT DACTOANMETO MEKNY CTa~ .

HuTe S, M3PAICHO B A

178 ¢

Auaepaia va HOCOYEHG
Fedcmbue , enedana b nbcoity
70 ocme WA usasHbanTesune

Bud omempanie, engdaro o
ocma Ha usandbarnesung

Pyr. 13.4. Hunoaua xonosa
¢ 4 cundazgo eu30YACHK KO-
PUIOBTANHN JHAONA

3aMOTO TO NPEIUIAYE  OUPCHESCHY npe-
JMMCTB2 OT MEXaHB4YHA W eNEKTDUYECK:
raezHa rouka. Hpuw nsa eTaxupand nony-
BBJIHOBH €ICMEHTA Iparpamata Ha Baco-
YEHO NEHCTBHG BB BEPTHKANIATA PAB-
HUHA HAMAa CTPAHNYHN JHCTORS, KO pas-
croganero § ¢ Af2. CTpaunan JuUCTOBS
Ce MOSBABAT UPH YBEHNMYABANE HA S, aKo
PasCTOSHUETO MEXWY CTAXKHTS CTaHe
orojyio 0,65 A, croifocr, xosTo € onru-
MAJHA HO OTHOIICHHC HA MaKCHMAaNHOTO
yowinane., HapactpaseTo Ha YCHIBAHETO
ofycnans eaB0 HaMaJgBasie HA Brbiid HA
pa3sTBOPA, EHHOBPEMERRO € KOETO BE3-
HUKBAT W HAKONKO MAAKU CTDAHUYUA
JIUCTORE B /IMarpaMara Ha HACOYCHO Leil-
CTBHE.

Vima pasmadHs Merozu 3a cundasuo
BE30yNHare Ha enHa JAROONHA KOJOHA.
Halt-¥3pecTHHAT € 3aXPaHBagero  upes
HACTPOERY woayBBAHOBA Jlexepomu mu-
npd. Ejpa oTBOpCHA JBYNPOBOMHA JiH-
HHA C JNBNREHA AJ2 Tpanc)OpMHDE Ch-
NpoTHRAcHUETO B OovhoweHne 1:1. Ta
obave sawbpra (azara Ba [DHIACKEHOTO
BHCOKOYCCTOTHO Hanpeéxedauwe na 180°%
Axo pmpa ycmopenmu MONYBBIHOEM Jul-
noKa, MONWTEpAHM Ha pascrosmie Af2
COpH Had HApYr, €a CBbp3aHpm, Kakro €
noxaszaso Ha pur. 13.6a, te ca pe3OyACHE
mporTusodasuo. Tosa ce BwxI2 OT CTPSI-
KUTEC 3a nocokata ua Toka. JKepanoro
cundasao pu36yxnane ce nocrura eiBi
TOrasa, KOraro MOuyBBIIHOBATA CBBPI*
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Hiar. 13.6. Bp3byxnave w1 JIDa YOHOPSHHA AUTONa; @ - nporusodazyo pE3byxNane Ha Hpa yCUOPenuw
RRONE, PAINOSOWSHA Ha AJ2 €M OT mpyr, b — cundasuo BH30YREAHS Ha B2 YCNODERHR
JHGONE, DAINOACKEHA HA AJ2 @MH  OT npyr, 4pe3 KpHCTOCBINEG HA CBEPIBAMWATA AMHHA,
¢ — corbdazHo BRIOYMIANEe HA JRA YOHODPeAHH JMIORA ¥PSs HEXPBETOCING CEHPIBAME By

s ¢ FwonkpEa 1A

same Juaus ce kpecroca (dur. 13.6b)
Axko msata aupona Oaxa csbp3aHM C
SIUHES, YHATO  CACKTPUYECKA ABIKHHA
BH3AM3A HA 1 A, HSMALC la € HYXKHO -
ypsTa i@ e KphCTocsa, 3amioro es10-
BEIHOBHIC JloXeposu snmu TPapCHOp-
MHPAT CHHPOTHBIICHMETO B OTHOIUCHHC
1:1 m OCBEH TOBA He NPOMEHAT ¢alara
Ha ApEAOKEHOTO HanpexeHue (Qur.
13.6 ¢).

Baxpaysanero v joiauuwst amnon (§ur.
13.6) e ynoBmo OT MCXQHHYHA THeIHa
TOYKA, HO TIO SHEKTPHICCKM CHoDpaKeHus
#e € muoro OGaeronpmsirso. Homnumst
AUNoN, ¥eM KOHTO €& cwbp3Ra 3aXpan~
BAATA JIMHASA, (0Jiy4aBa eHEPrHs, TaKa
@ ce Kaxe, ,,O7 rspsa phka”, ACKATO 3a
AOCTHTAHC HA CHeHBALMTE  JIO-TODHM
eraxy TpabBa ja ¢S U3MHHAT PazaHIHO
Aeary werama. Karo nocnenuna or pai-
AMKITA BBB BPEMSTO HR  pasnpocTpane-
HHE c& noABABa Jivko HasoBo UIMECTBAHS
B PasNPENENCHMCTO HA TOKA ¥ Haupexe-
HUETO, KOSTO HAN-YECTO C& #u3passpa B

@AHO HEWETAHO DOBIHTANES Ha QHATrpaMa-
T4 Ha M3FBUBAHE BBB BEPTHKAIHATA paB-
nHHA (ITO-TOSAM BIHN HA BHIBUINCHUE),
AHTEHATA ,0OrAeXHa wmarope” # npo-
NYCKAHATA YCCTOTHA JIGHTA Ce CTCCHMBA.
3apajgy TOBAa JUNOIHMTE XOJOHH Tpsdsa
)4 ce 3aXpaHBaT USHTDAIHO, B ToOMET-
PHUHATA Cpella Ba KOJOHATA.

BenesacTsue Ha YOTIOPENHOTO KOXPEXK-
nane Ha cundasHo BB30YNCHHTE HHIIONH
TAKXROTO CHOPOTHBISHME HA HU3NHUBAHC
ce OPOMEHS B 3aBUCAMOCT OF DPascros-
HHETO MeXKy eraxure . Kaxkro ce Bk~
na ot dur. 13.7, npy nBa napanendy na-
HOMA CHUPOTHBACHUCTO HA H3JIBYBIHE HA
peekH OTaenen aunoi e 60 £, xoraro §
¢ paspo na 05 A. TIpum §=0,72% 710
cnasa Ha oxono 45 2 ® upw pascros-
yne S==1 A mapacrsa mo 80 Q. Tlpn x»-
CORBJHOBHTE SHTCHHM € BB3MOKHO TO-
CIPOSIBAHC Ha JULOMHE KOMOBA OF Max-
CHMYM Ba napansnan qunona. HanporTus,
B VKB of6xsata moxe na ce eramupar
YCHOPE/ (M AMNONE B XOBEYEC DaBHHUHH.

Az

Gur, 13.7. JapncumMoty Ma CIIPOIMBACHMCTO
"1 HIARIBAHE OT PABCTONHHOTO MERGLY eTa~

AP SO JSUNE SEUVS: AN SUNUL SN SN T
- &

Procmognue S, A

G2 03 0% 05 05 67 08 07 10

xuTe S ma Jwa cuadasuo  ee3lyneHy yoro-
POANM DMUONA  TIDM MAKCHMYM M3 TOXS PR
BeeKd OTHENISH SHSMENT
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Be3amxpaure Npe TOBA TPYIHOCTE OPH
33XpaHdBAHETO €4 DAa3jrleNaHdE B pas-
nen 23.1.

13.3. JAnnosum rpymnu

Q6uknoseno ce crpost kombunanun ot
AATIONHK pEeiMiy W HWONHA KOJOHH,
npu Koero (oxycuposkata B FE-paBHH-
HMATA C€ DOCTHra 4pe3 HANUYHNTC AUITONHY
penuo®, a B H-papuuparta — upes -
gosigure Kojomu. TaxdBa KOHCTPYKUMHU
€€ Hapuyar QUROAHY  CMEHU WK epy-
nosy aumeny. Thid KaTO IUDONHHTE pe-
AMIE ¥ IUNCAHATE KOJOHM €4 IBYCTpaH-
HO U3BYBAIIA CUCTEMH, HYCCTO BCCKH 110~
AYBBAHOB OTPs3bK ce c¢HabasiBa ¢ To
€AMHA BaCTPOCH 3aXpaHBaH WK He3axpaH-
B8aH pedeKTOD W TaKa €€ TONy4aBa ¢oHo-
CTPaBHO HacoueHO XHeiicTBHME, cIHOBpE-
MEHHO C KOeTO W YyCHWIBAHETO HA usanata
cucTeMa napacrsa ¢ nouty 3 dB. Axo au-
OOJINTE CC TOCTABAT NpEH enHo peduex-
TOPHO  IIATHO, YCWIBAHETO -MOXe Ja
mapacrae qo okoyio 7 dB. Cnoxun. nu-
MONHE KOMOmnanmy. MOraT HAa e peain-
gmpatr camMo B VKB-of6xsara (o mexa-
gryan crobpaxenus) @ 3aroBa Te ca
pasrienany B pasnenure 3a YKB anrenn.

13.4, Hpakrudecku KONCTPYKUTR
HA HPOBOHHKOBH HACOMCHY
anTenn

B xncoppinuosus ofxBar ca MHOro no-
UynapHA cuidasHo BE30YKIAHHTE HH-

fe Va2 PR

VAl o1

nony (KaTo nacoyery AposScORUR0SU anme-
nu). Te ce M3D0A3YBAY KATO JHMIONHU pe-
JIMIM, AMIIONHKR KOJOHU HIIH KATO MAJIKHA
xomOuuanen or Tax. Ipa ssxonxo dopmu
HA TAKUBA AHTCHH € BB3MOMHO Ja ce pa-
6ot M B MHOrO 00XBaTH, HO BCHILUHOCT,
o610 B3eTO, TE3W AHTSHH ca exnoobxear-
g1 u paGorata B HIOBEYE OT €A¥H O0XBaAT
BUHATH NpeacraBnsBa KoMmupomuc, 3a-
P3IM MPOCTPAHCTBEHHUTE M3MEPeHHs Ha

© TAKHBA HACOYCHY H3IARUBATC/I 0OpPHIC-

JKEHHETO MM 8 OrpaHuyaBa CaMo [0 BH-
COKOYECTOTHHTE XBECOBBIHOBK OOXBaTH
(DX-06xBaru).

13.1.4. [ipoen mmvos

Halt-upocrara JUHONHA PEIHIY Ce Chb-
CTOH OT ABa KojmpeapHd cuadasHo pL3-
Gyneny nonyBBiIHOBA punona (bur, 13.8).
OcobeHocT B TO3M CIiIyYail Ipeacraeissa
TOBA, Y€ BCEKM JIMIION uMa codcrsena 3a-
xpanpama auaas.  OupeleneHo apeiaM-
CTBO €, Ye 4pe3 NPEeBKIIOYBAHEe Ha 3a-
XpaHBamaTa JEAMS MOXE Ja €& H3MEHM
XapakTepuCTHKATA HA HACOYCHO Jeh-
craye.

IIpn cmadasso BB30YXIaHe Ha IOBara
JMOJia, KA4XTo € HapucyBano Ha dwur,
13.8 b, rnasrure HOCOKM HA W3iIbYBAHE
ca DepHeHAMKYJISPHE Ba OCTa HA AUOOJa,
a ycunpaseto na anresara e 1,8 dB. Upes
npocTo ob6pBIIAHE HA €IHATA OT ABeTe
3axpaHsalqy FAAEHE npua Oobmmara 33
BpPB3KA C8 [OCTHYA BpoTwBOdasHo 3a-

&5

a

Dur, 13.0. JIpOCH MANOM ¢ AIMEHAEMA AHATPAMA HA HACOMCHO HEHCTBAS; @ -~ W3MEHCRHC Ha zznar‘pam{%
Ha M3NBYBAHE upe3 PA3MAHA HA M3BOuMTe A # B, b— pHarpaMa Ha HaCOUCHO nefcTaue 9pY
cundasso mp3Gyxaane (yeunsane 1,8 dB), ¢ —— pmarpama wa HacOYeHO AeHCYBRC DPH npo
rupodasno »padyxpmase (yeumsame 1,2 dB)

0



APANBARG HA BATA AWMIONA H HAarpa-
MATA Ha M3NMBYUBAHE CTABA KATO Ta3W Ha
OEeNOBBIHOBA ,abira xuna® (dur. 13.8¢)
¢ yowaue 1,2 dB. Axo chluectsyBa BB3-
MOXKHOCT /ABaTa AMNONA Ja C& MOHTHpar
#3 0O-TrONsAMO pascrosiHHe S eauH or
apyr (bur. 13.9), npa cundaszno pr36yx-~
HAHE YCHUNBAHETO HA AHTEHATA €& YBOIH-
sasa. Ilpn $=0,2 X ycunpanero Bb3Iu3a
wa 2,5 dB, npu S=0,3 A papacrsa Ha
3dB B npH pasCTOSHAC MEXOY JWIO-
gonare or 0,4 no 0,6 A moctura maxcm-
Manuara ¢E crofiHocT or oxono 3,2 dB.

13.4.2. Anrena wa Dpanxaun

Koraro B pemnua ce CBBPXAT HOBeue
or nsa caHdasHo wp30ymens mmnom,
[IONyYCHATA KOHCTPYKUMSA C€  HApHYa
anurena na Ppanxaun. Hall-mankara agte-
pa Ha DpaHKIAH €& CBCTOM OT 3 KOJH-
geapun punona (dur. 13.10a).

BXOIHOTO CBOPOTHBIIEHHE HA TA3H CH-
¢TeMa € PaBHO Ha ChHIPOTHBIEHHETO Ha
A3IbYBAHE (3aXpaHBaHe B MAKCHMYM Ha
TOKA) ® BH3IM3E HA MAajko nose4e or
300 €. 3arora anTenara moxe ma Obne
8aXpaHBana HANpaBo ¢ (IPOU3BOJIHO IbJIra
3AXpaHBAlIA DUHHA ¢ BBAHOBO CBHIPO-
tueaenue 300 Q.

Cpepuuat amoon (L,) e Manko no-
H5NBT OT HBATA BHHINHM JIMHOJA, 3alH0TO
OpU Opa3MEPSIBAHETO MY € B3eTO Npel-
BHM, Y€ TOH HEe e NOMIONKEH Ha Taka Ha-
pevenus xkpaesu edexr.

Pesonacuure munxusm L, ma asara
33TBOPEHH YETBBLPTBBLIHOBH €IEMEHTA €3
UPECMETHATH 33 /[ABYOPOBOJHH JHHHE C

Y/ 2 S

ar. 13.9, Veenmuasane Ha ycunBasero Ha IBOH-
Hes YRNON ¥pe3 yBeNMYapaHe Ha pa3crosmuero &

BL3AYIIHA H307aIAR H PasCTONHAC MEXIY
uposoauaimre oxono 10 cm (mocnem-
HOTO HE € KPUTHHO). AKO €€ H2MON3YyBaT
OTpA3BIH OT NienToB kabern, Tpsbsa na ce
B3eME OON BHMManme KOeQHIHEHTDLT HA
ckpeasane YV (Va0,8).

TeoperRIHOTO YCHABAHE HA TA3Y AHTCHE

Bp3au3a Ha 3,2 dB m ce mpimxm M3KO-
YATENHO HA YBEJMYABAHETO HA CTENEHTA
Ha HACOYEHOCT B XOpH3OHTANHATA pas-
nuna. Ilpaxthueckm zaund 32 opasme-
papase wHa L., L, ®u L, Morar na co
B3eMar oT rtabmaua 13.1.
. AXO ODHCAHATA AaHTEHAd CE YCHOXHE
ype3 gobasane Ha Owse ABa NOJYBHLIHOBE
orpasbka (dur. . 13.10b), Tecopermuecku
ycuisaneTo papactsa Ha 5,4 dB, a cp-
OPOTHBICHHETO B TOYKHTE HA 3aXPAHBA-
BETO Bop3iH3a Ra okono 500 Q. Tase
anTeHs Moxe #a Obje 3axpaHena ¢ npoms-~
BOAHO JBATa - ABYHPOBOAHA JIHHMS €
BBIHOBO ChupoTtubnesnre 500 Q.

Epna Takapa apTeHa Om MMaia ppax-
THYECKO 3HAYEHHWE 33 DPANMONIOOHTENICKE
BPL3EA CaMo Torasa, korato 6m Morno
JRNONHATE JIa C¢ MOHTHPAT B €Ha BEPTH-
¥anHa peanua. B Taxss cayuall sepTukan-
HO . NONAPU3MpaHATA AUNOJIHA peOULia e
H3THYBA BBB BCHYKH IIOCOKH_Xaro CIHE

R - 2SN~ SR < N
Lo
[
L Iy
9 .
Jaxpanbaue sgnug
. L
éfw,‘.{i«._,% 1'2 foten e 1‘2 oo qwﬁ..ég_m.ﬁ, 4,,__»1._,.%;,.}
c Ls I3 Ls
. - S i knd ¥
" Faipanbasa smnus
> 3310, Amrena pa Dpanxman_(opaspepena no maEmHE ot vabm 13.1); Fa ~— 3 KONAREADHH fi

Hona, ycmmsame 3,2 dB,

b -5 gonmHCapEM mHUONS, ycwnsase 5,4.dB

18%



Tabauya 13.1. Jlanuit 3a opazsepreane na aumena na Dpankaur (PHuz. 13.10)

Hpomwung i Hesnasa

BHEKE
Odxnar B m il‘ Bxﬂi‘“a Lyem Lysm
10 5,09 5,18 2,50
i5 6,90 7,02 3,52
20 10,30 10,50 5,27
40 20,71 21,13 10,61
80 40,50 41,35 20,70

TPEBB3XONCH  M3TBYBATEN €  KPBrova
AHATPAMA B XOPH3OHTANHATA PABHHHE,
AMHOTO  MABK  BUBIA  HA BHIBUICHUS
u younsaue 5.4 dB. 3a cyxanenne MHOro
PAOKO MOXG JI3 €€ PEANMIHPA AHTEHA C
TAKABA BHCOYMHA, Pe30HAHCHHTE HBIDKHHA
33 OHMCAHMTE FPa BHA AHTCHHM MOrar
ma ce szemar or tabmmna 13.1. Teif xaro
KOJHHEAPHHTIEC JUNOMM HAMAT OTHOCH-
TEAHO TONSMA -IMPHHA Ha IIPONYCKAHATA
weCTOTHA JleHTa, namenxTe B Tabnuuara
Pa3sMEpH Ca NPeCMETHATE 38 Cpexara Ha
coorseTHYs oburenckn obxear. C tTona
€€ OCUrYDABA YUPWIORHMOCTTa Ha aHTL-
HUTE B [ATATA 4ECTOTHA JICHTa HA BCSKH
or obxBarmre.

13.4.3. Jleiisu eitx (Lazy-H)

UIeropdToTO HAIBAHUAEC MbPICAUSUAN
Yaitnpux®  {awrn. Lazy-H) upousnusa
OT BHLHOMES BHJ HA Ta3ud UPOBOXHAKODA
auTena (UpWHIWIE M2 JOKAma Ha oHA

Af2

et

yranlolig, ALHUR,
npaialioate JoASZ

/i 5 WAL

bur. 13,18, Jiersy oiw
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crpasa Oyxpa H). Ts e norasama wma
dur. 13.11.

B cnyuas ce xacae 3a enua xoMGunanas
OT AHHOINA PeNMLA © IBA KOJUHEADHH
HEION ¥ BANOHA KOJIOHA OT ABa YCro-
pensd  punona.  PascrosHueTo.  MewIy
€TaOXUTe BLIWMa Ha A2. Buaromapewse
HA KPBCTOCAHATA CBBLPIBAIIA JIHHEA BCHY~
¥M punonM ca pep3lynetn cundazso,

B To3u cayyail 3axpadsanHero ce& W3-
BHEPINBA MPE3 HNPOVBBOIMO IBIE ‘CHIJIE~
cysada xsynposoaHa Jmuus, Ceriiacysa-
HOTO Ha T3/ 38XPAHBAIIA JHHNA KbM BE-
COKOTO CBHIPOTHBIICHHE B TOYKMTE HA
3aXPAHBAHC Ha AHTCHATA C& TIOCTUTA 4PE3
3ATBOPEHA MCTBBPTRBAHOBA JHaus {83,
paznen 6.6.).

Huarpamara Ha W3IHPYBAHC B XODH3OU-
TATHATA PABHAHA CHOTBETCTBYBY HA TASH
HA HSJIOBBHIHOBASA HHION {IBA KONMHEADHH
nwnona). I'nasHOTO M3mbypane ¥Ma Ha-
PABICHHE, NCPICHAUKYISPHO HA  Ha-
JUIBAHATA OC HA VIPOBOJHMKA (CTPEUHYHO
M3NBYBAIIA aHTeHa). V3abuBanero e fany-
MOCOMHO K §d MOTNO NA C2 pasuwra Ha
BB HR pa3rBOpa B XOPUIOHTAIHATE
pasuuda oxono 6Q°. Benencrswe ua era-
KHPAHETO BBHB BCPTHKAIHA WOCOKA Ce
YBEIMYABA CTSUSHTA HA WACOUCHOCT ¥
BBB  BEPTHKAJIHATA pabuwHa, Iopamw
TOBA €MHA NUMNONHA XKONOHA HE & TAaKa
HYBCTBUTE/IHA 110 OTHOLHCHHE HA BHCO-
YUHATA HA MOHTUPAHC HAN 3EMHATE NO-
BBPXHOCT, KAaKTO elHa AHTeHa, Pa3iosio-
XKEHA B eMHA, PABHUHA, B CLOTBETCTBYC ©
JMarpaMaTa Ha M3hYBAHG HA JIMTONNATE
KOJIOHA BBbB BEPTHXKANHATA DABHENA CAMO
MAanKa Yacr OT U3JIBLUCHUN CHIHAJ ¢ Ha~
COYBA KBM 3EMATA, TAKA 4¢ W OTPAwe~
HHSTA OT 3eMHATA HOBBPXHOCT €8 U0~
ABABAT B OrpaHMMEHO KOnuwectTBC (BK.
pazaen 3.2.2.1.). Boupexu Tosa brHIBT
Ha BB3BHINCHAS BLEB BEPTHKANIATA DAB~
HUHA, KOHTO € Taka BaXeH 3a NaJICYHOTO
PA3IPOCTPAHCHNE HA BERIHALE, 32BHCH OT



Yabruye 13.2. Hanue sa opazvepssane na Jleiisw eiin' (Pue. 13.11)

Ofxpar B m ]Il;ngmm ga;cml;?ﬂngc Eeggeml%ﬂo yCuIBaHe

20 20,60 10,50 (1/2 &) 56

7,95 (3/8 A) 4.3

-15,90 .(3/40) 6,3

15 13,90 7,10 (172 &) 5,6

5,33 (3/8 &) 4,3

. 10,70 (3/4 ») 6,3

10 10,25 5,30 (1/2 2) 5,6

4,00 (3/8 A) 4,3

7,95 (3/4 1) 6,3

BHCOUHHATA HA MOHTHpAaHE HAA 3eMHATa
HOBLPRHOCT ¥ KAKTO 3a BCAKA APyra
apTeHA ¥ B TO3W Cayuail ¢ B cula H3UCKBa-~
BETO AHTCHATA [a C¢ MOHTHPA Ha Bb3-
MOKHO Hal-roJsMa BucoyuHa. Halt-noGpu
pesyATatH TPAOGBA Ja ce 04akBar, KOraro
JONHEAT €TAK € PasnmIOoKEH Ha . BHCO-
yupa AJ3 HaA semarta, obaye M NPH TO-
MajKy BHCOUMHE BCe OlIE MOXKE Ad Ce
paswurta Ha K06pa eQekTHBHOCT.
YeunpaHeTO HA  OINHCAHATA aNTeHHz
CcHCTeMa TCOPETHYECKH BB3Nu3a Ha 5,6 dB.
To ce HPOMEHS! B 3aBHCHMOCT OT pascros-
HHETO MeXAY eTtaxure. Tosa € HOKA3aHO
sa Tabnuna 13.2. Ha npaxruxa wsnonsy-
BaHCTO Ha . JlcH3m eiu“ 33 ycramoms-
BaHe HA NIOOMTENCKHM BPB3IKH BHHATH €
HO-M3TOMIIO OT TOBA Ha aHTEHA CBC Chb-
JOTO yCuABaHe, PA3NONONKCHA B eamHa
pasemuaa. ToBa Ce OBIKE HA TONAMATA
cremeH Ha Hacoucnoct B H-pasHuHarta
HPY MawsK BEPTHKANEH BIBJ HA Bb3BU-
menuero. Ilpu ycraposspase Ha panuo-
EPDB3KM  OCBEH TOBAa Ce npueMa Karo
MHOrO M3roficH (GaxkTbT, ¥e XOPH3ORTAas-
HEST BB KA paszreopa oT mouTH 60°

nossongBa Aa ce nokpue noutd 1/3 or

HWesHs KphT DPY TOJAMO YCHIBAHE Ha
anTenara (8 ABeTe NOCOKH). OBLIO B3ETO, Ce
Bi:cmnoqma PA3CTONNHUC MexAY CTANKHTE,
iiamm va AfZ.
M MEXHY CTaXHTC Ce Iojydasa no-
KO yCMIBaHe, & OpPU HO-TOJIEMH —
noTonamo younease. Ta6muua 13.2 nasa
H3ICHEHIS 33 HBIDKWHATA HA H3IIbuBa-
e}iﬁ, PACTOAHUNTA MOXIY CTAXKUTE X
ODETHYECKOTO yCHTBAHE HA AHTeHATA
“DX-obxsarure 20, 15 u 10 m.

wrepara ,Jlclsu eify mMoxe nma ce
aXpanu po pa3nuuHd HavmHA, Mexanu-
"B @ICKTPHICCKH HAH-IPOCTO € 1a

Ilpn po-manku pascros-

ce OCBHLIECTBH 3axpasBaHe 4pes HacTpoerd
nmH#A B posnara papHuua (dar, 13.12).
OT HApUCYBAHNTE CTPEJIKH 34 MOCoKaTa
HA TOKa MOxe na ce pazbepe, ye BCHUXH
nunonu ca Bu36ynenn cundaszno. Heno-
CTATHK HA TO3YW BHUA 3aX)AHBAHE e, KAKTO
Gelle Beye CIIOMEHATO, 4e IOpain pasyuxa-
Ta BLB BPEMETO Ha pas3lpOCTPAHEH! & ABETC
DUTIONHE PABHUHHM HE MOTAT J1a C¢ Bh3-
ByIaT ChBCEM EIHOBPEMEHHO. 3apamy to-
Ba BEPTUKANHUAT BI'BA HA BL3IBHINCHHG
MOKE 51a CTaHe Manko no-rojsm. Jpyr
HEAOCTATHK € To3uM, He 3arybure B emya
HACTPOEHA 3aXPaHBAINS JIMHNS CA BUHATH
Mafiko NO-TOJIEMHM OT TE3M Ha eOHA CBi-
jlacyBaHa JMHHUSL. ' j

Ha ¢ur. 13.13 e noxazano 3axpausaHie
B HEHTHDA, IPH KOETD JABETS PaBHHIN €€
BR30YxRAaT cumerpuruHo. Taxa ornana
MalIKO TPYHHOTO 34 MCXaUMYHO peasik-
3upane KPHCTOCBAHC HA CBHPIBAINATA

V2
VAN
T

¥

ek S HACTIIOEH Y

: raxpasbae
LGS

et

Q ]

dur. 13.12, Aurena Jleiism efin® ¢ BacTpocHd
3axpaHBania NMHUS
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Par. 13.13. Asvena Jleibsw efa™ ¢ nemepessy
¥ PANBAHE

AuAAg. Ypes SaxpasBaHeTO B CpENATA Aa
IONYBBIIHOBATA CBLP3BANIA JIHMBHA 00
CACHHATA <@ pa3fesi¥ Ha Ba YeTEHPI-
SBIHOBH OYPS3LKE, YIPA KOSTO KBM BCAKS.
PaBHHHA Ha d3mpusaTenyre Tpabsa na ce
CYUTA 3@ CBBP3@HA N[O CNHA YETEHPT-
8BIIHOBA juaHg. Taxa MOXe Ha O upen-
CTABHM, Y€ BBB BCSKA DABHUHA € Pasno-
AOMEH IO eXWH HEeAOBBIHOB IENON €
YEeTBBPTBRINOB  Tpanchopmarop (BX.
pasgenn 6.5,). Axo 33 BXOXHOTO CRIPO-
TUBACHHE HA UECNOBBITHOBAA IANCGI C YO-
JIMO  OTHODICHUE HBJUKHHA/ARAMETBD HA
FIPOBOMHHEKA C& npHEME eHa CrOHBOCT OT
oxon0 4000, # 4eTEBPTBHIHOBATA JIRHUS
¢ Opa3MEpPH Taka, 9€ AA WMa BHIHOBO
cpupoTHBiIeHAe Z oxonoe 600, To crol-
HOCTTA HA WMmepapca Zy, Tpaucdop-
MMPaHa KbM TOYKHTE HA 3axpampare XX,
MOXE [1a ce m3umciaM secHo or  (6.6).
Axo B ypaBmenue (6.6} c¢ zamecrsT
ApUOIMSHTESING NPABAIND NPRETHYE CTok-
HOCTH, Ce nofyYana Zy==6002 :4000=900,
Teit KaT0 HOBeTe PABHHHH CA CRBP3ANH
srapasnenrso B ToukaTe XX, CBUPOTHEBIIE-
FHATA CHINC €4 CBBP3AHE 1APAIEHHO,
TAKZ 9¢ BROAOBOTO CHUPOTHBICHAS WA

o {=12.00m ot
ol I ¥
A=T00m
L {00 ! =¥y
7 7 LA

®ur. 13.14. Agrema Jlefiza oftx™ 53 pabora =2
TpH 06XBATA
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Dur, 13.15. Eraxupia HEHOBHITHOBE HUICHA -
AOIM © KPHrOBa IMarpava Ha HITHYBAHE B XOPH-
SOHTAIAATA DABHANA M TOBHINCHA CTEUEN W3R wa-
COMCHOCT BB BePTHKAIFATA DPABHMEA

CHLINACYBARATA JAXPANBALNG HUHNA Tpadna
aa 6wxe He 90 £, a camo 45 £2. 3arosa
6 OO BR3IMOXKHO 3aXPaHBALETO N8
crafe upe3 xoaxcumasen xabenr ¢ BRITHOBO
ceaporusnenne 50 Q.

OO0 B3€TO, M NPA 3aXPAHBANS B LEH-
Thpa Ce MNPeNnoYnTa H3HOUI3YBaHeTO HA
HACTPOEHA 3aXPAHBALIQA JIMHUS, JAMOTO ¢
"Hed, KaT0 KOMIPOMEC MOXe O <o pa-
GoTw 1 B noseue or enmn obxsar. Tpadbea
A4 Ce BHMMABZ K 33 TOBA 3aXpPAHBAINATA
JHAEMA A4 Ce OTBefe NOJ Npap brbj Ha
BB3MOXHO HAH-rodsiMO pasCIosude oOf
Toukare XX,

Ha dwr. 13.14 e noxasana exda AHTSHA
HJeH3n ey ¢ HaHeCCHH pasMepHE 3a
patora wa 10, 15 w1 20 m, Tasu awrena ¢
opasMepena 3a pezonas¢ s o6xsara 15 m.
Tst mpadea na paGoTH © HACTPOSHE 38~
KPAHBAINA JIHHAS CBHBMECTHO  © eNuy
Konuue-buntop.

13.4.3.1. Emaowcupan Heio8siros
ounoa

AKO zpere DhaMena Ha NAgojmre #Ha
siHa amTeHa ,Jledsn ey’ ce CruHar HAa
oxono 90°, nosdyyasa €& eTAMUPAH LRIO-
BBAHOB BIJIOB HUOON, KOHTO € MHOT®
wHTepecen 3a Inobarenure 3Apamd xa-
DAKTEPHCTHKATA CH HA HACOWCHO - Ao~
crane (dur. 13.15),



Cropen xs3amorc B paspen 104.1,
®oUHE USNOBLIAHOR IHIOJN, CIBbHAT Ha 90°,
fMa nprOIAZATeNHO KPBroBa JAHArpaMa
HA M3THIBAHE B XODH3OHTAIHATA PABHHHE
{(Bx. dur. 10.313). Axo B mumONHA KO-
HOHA CE NOAPeIAT UBA WIH HOBEYEC Ta-
EMBE JNANONHA, KpPbroBara IHATPAMa H&
HacodeHo AciicTBHC B XOPH3OHTAJIHATA
pavEEAa  ce 3apasBa  HamenHo. Upes
YBEIIAYABAHEe Ha CTENSCHTAa HA HACOMCHOCT
BbB BECPTHKANHATA DaBHUHA C€ HOCTHIS
CHOTBETHOTO yCHIBaHE Ha aHTeHara. Hpn
ABE  CTAKAPAHE JUNONHH  DABHAHE -~
T, & np®E cremara ,Jleiizw ey — Moxe
A3 €@ PA3YHTA HA VCHAIBAHE OT OKONG
3 dB., Bowwxm paunu sa Jleiism efu®

MOrar Ja C¢ IpeHECarT 3a HEroBara BbIild-.

B3 BepcHA. J[marpamara Ha HACOYEHO
AeHCTBHE B XODH3OHTANHATA PABHHHAG,
KOSTO CC UONyuasa OpH IPYTIHE BIVIH Bi
¢IrpBaEe, MOXe na ce Buxd ot ¢ur, 1031,
Eramapadero He B3MEHH TEe3H JHarpami.

13.4.3.2. Buckyep (Bisquare)

Taga mapeucHusT OHCKYep NpeiCraB-
BA OPOCTA, HO MANKO H3BECTHA HABY-
HOCOYHO M3TPYBAINA IPOBOLHHKOBA QHTE-
#a. Beupexn ye HAMa BHHIIHA NPHIHKE ¢
LHlelsy elig, ol npencrasnspa enma
QUPOCTERa, HO HAPEKTHO HPOX3IH3aNIa OT
»JIeH3s  efiu® xoucrpykums. Ha  dur.
13.16 ¢ moxazana enexTpHYECKATa CXeMa
Ha ¢xpa aniena 6uckyep. Yerupure crpa-
#® Ha ¥Bagpara L., L,, L, n L, nmar
AWDxHHA A/2. dasara HA TOKOBEre €
3HaYCHZ YPE3 CIPENKATC 33 MOCOKaTa
18 Toxa. O1 Tsx Ce BHAIA, 9€¢ CrhBAHETO
H3 OTPA3BINATE HA U3NIBYBATENA O/l IPAB
BRI OPHUMHSBA cuAbdazHO BB3Oyxnane
€3 HONYBBIHOBUTE OTP3BUH or L, nc
L (2cHIXM BBPXOBE Ha CYPENKHTE COYAT
wangceno). Ilpuw tosa L, u L, Morar na
C€E PA3THCHKAAT KATO AO0NH«, 4 Ly ¥ Ly —
®aT0 YOopHA paspmHa. Creqosarenno o
LHEKTPHYECKA CxeMa M HAYHH Ha JeH-
creue GUCKYyephT CHOTBETCTBYBA HANBIHO
ga ,Jlelsm eliu”. Vcunsamero Ha eumy
furcryep ¢ MANKO HO-MAJIKO OT TOBa Ha
HJIeH3m  elv”, s3amoro OHCKYCPRT HMa
no-Manka Iwioml. 3a CMETKa Ha TObB:Z
ofade 32 Hero e HeoOXOAHMA CAMO cHHS
"qOCENIa MadTa, Joxkaro 3a ,Jlelsm eyy”
8 BeODXOUAMH ABe ONOPHH MAaYTH.

Morraxnara cxema Ha Guckyepa ¢ no-
xazama Ha dur. 13.17. Ha ¢wurypara ca
UAHECEHHM pasMEpMTe, OPEeCMETHATH 33
pe3onanc B obxsara 10 m. Buckyepst ce

ToRe B auTtns

@ur, 13,16, Pasppenesense  nu
ROmcryep”

A3NON3YBA IN@BHO B TosH oOXear, 3a-
IHOTO B TC3B CHy4al ¢ JoCcTarsida Mayra
¢ penxuaa 10 m. Touxure ga 3axpau-
BAHE HA aQHYCHATA TOraBa Ce& HaMUpar
BCS Ole HA NOBEYS OT A/4 OT TOBHPX-
HOCTTA Ha 3eMATa M TaKa €& M3NLIHABX
HIUCKBAHETO: DA3CTOsSHME OT 3EMHATA
HOBBPXBOCT = Af4.

CrOpOTHBJICHRETO B TOYKHTE HA 3a-
XpaHBaHETO € TromaMoO (MaxcuMyM Ha
BanpexeHHEeTo ). 3aropa OHCKyepHT HAail-
yecro ce sp30yxaa upes HacTpoewa 3a-
xpausmua Jmens. Toill Moxe na ce us-
ON3YBA EHHOBPEMEHHO H Karo BCpTH-
KAmHO DOJSPH3HPAH NOJYyBHIHOB R3JIbY-
paren nupH gBoiHO no-Manka paborHa
9eCTOTA.

Hocera  omBCaHHTC  OPOBONHHKOBY
auTeHH OSXa JBYOOCOMHO YW3THYBAINH.
AXO TIABHOTO M3/BYBAHE C& KOHIEH-
TPHPAR B €4HA HOCOKa, KaTo 3a LeNTa
FONAMa 4aCT OT H3Jb4BaHeTo B 0o6parTHa
NOCOKa €& OTPA3N HAUPER, MOXKEe upes
CYMAPAHETO HA YACTHTE HA MIIHUYBAHET(O
J@& €€ TOCTHIHE TO-TOMAMO VCWIBRHE H&
awrcHara. MameueaTenmre, XOHTO W3-
OBYBAT MAKCHMANHO B eJdH@ TOCOKA, ¢
HAPHYAT €HHONOCOYHO mHannueamm. Cu-
IOECTBYBAOTO OTHOMCHHE MEXIOY W3~
JIPYBAHETO HaANpeN B BCE OIC HMAIMYMHOTC
n3mpaBane B o0paTHa HOCOKA Ce HapHia
3aTHXBAHE Ha CHruana » ofparHa MOCOKa.

Ilpase ce pasnuxa MGV 3aXpansans
pedaexrOp® B mesaxpansany pediex-
TopR. Ilocnenmure ¢e Hapwday nacueus
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VL

pedIeKTODH; 32 IBPBA BT TE €4 HPei-
Jgoxenu ot sinomrure X, Hen v €. Voa,
Jpamata mepsu ca paborwnu ¢ peduier-
TOPH U OUPEKTOPH, XOHUTO HedCrByBaT
IHHCTBECHO 4PE3 BPEHIKATA TOCPSACTBOM
H3ABYBAHETO.

Omucaunsr HBynoCco9HO Mambusany Hu-
CcKyep Moxe na Objie TIPeBbPHAT B €IHO-
JIOCOYHO WITHLYBAUY HBOSH OHCKyep dYpes
TIOCTaBSIHE M CiUH I[ACHBCH  eIeMeuT
(hur. 13.18). Baxpausanmar €IEMEHT cc
BH30YRIQ MPE3 HACTPOSHA ABYIPOBOAHA
Jnus. JTacHBHAST CIIEMEHT € Pa3tOIONeH
na pascrosimue 50,4 A (ne e xpuruvHO)
# 4Pe3 DPEBIITIOUBAHE MOXE HA €& Hi-
I10/13yBA WM KATO JIADEKTOD, MM XaTo
pediexTop. ’

HacTpolikaTa Ha UACHBHHSH €JEMCHT 33
nefictane KaTo PeqUISKTOD WITH IHPEKTOD
€€ H3BBPUIBA - YDE3  BKIUOYCHHHS KBM
pero  LC-xpoer., {lpaBmimure CroMHOCTH
3a [, Cy u €, Tpabsa ja ce oupeienst

gﬂ%—vg

ey,
,9,4,9,,,?3;; Saxpaidan
. eAerenm
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Bur. 13.18, Basonocowno - wnamswsam. |, Grekyep®

KX= rovea wa saq-

dur, 13.17
Anrena |, 0n-
cryep™

XPAHOaHE

- onnthO. LenecrobpasHo ¢ JNBDRUHETE HA

CTPAHUTE HA YIACHBHUSI CHEMCHT Na Oppar

CMalKO J[O-MalKiH OT TC3W HiA CTPAHUTES

Ha 3axpansauus (AKTHBHEA) CIEMEHT, 32
A MOXE IMACHBHHUAT €JeMEHT )4 ¢e ua-~
CTPOH H KaTQ JHPEKTOp.

Hacmpoiira

{IpexscBaunT S ce orpaps u ¢ ) na-
CHBHMSAT €JIEMCHT C¢ HACTPOMBA Taxa, 4s
Ja [eHCTBYBa KAaTO HHPEKTOP, T. €. Mak-
CHMAJTHOTO ~M3JIBYBAHE OT 3aXPaHBaHHN
CJICMEHT € B YI0COK4 WA NACHUBHUA €Jie-
MeEHT; TOoraBa S ce zarmapa # ¢ €, ¢
HACTPOIBA, JOKATO €€ NOCTHIHE MaXCh-
MandHo nobpo ASHCTBHE XKaTo pediexTop,
0e3 1@ €¢ M3MEHA OTHOBO CTOMHOCTTA
"ga €. C TtoBa 1ocoKaTa Ha TJABHUS jIHY
ce 3apppra Ha 180° B xXopusourangara

pasuuna. TTosyyeHure CTOMHOCTH 32 KOH-
JICH3ATOPUTE 1O-HATATBLK HS CC M3MEHAT.

Iio speme Ha pabora HIMEHAHETO Ha
X&paxrepucTHKaTa Ha HacouYeHo Jeiicrsue
€TaBa -CIMHCTBEHO wYpe3 oTBapsHe. (ma-
CHUBHHAT e€JIeMeHT JieliCTByBa Xaro ne-

pEKTOP) WM 3arBapsHe (MACHBHUAT €ie-

MeHT neifcrsyBa karo pediiexrop) HA
apexscsava. [Hocnenuuar moxe na Ovae
KOMAaHAYBaH AMCTAHIMOHHO € IOMOILTA
Ha pene.

HapacrBaHero Ha YCWIBAHETO, KB~
KaWo Ce HA DACHBHUS CJIEMEHT, NOCTHTR
no okosio 3 dB. ToBa uapacTBaHe Coiue-
CTBYBa M TOrapd, KOTAaTo AHTEHATA €¢
BB30YXKIa C ABOWHO HO-MANIKE ECTOTA H
paloTH XaTo NOJYBBIHOB BEPTHKAICH
u3pyBaTen. YlacMBHusT cieMenT B TO3M
ciyyall € pasnooNioRed Ha PasCTOSHUE
0,2 A OT aKTHBHMA H [O TO3M HAYHH HE-
TOBOTO JeHCTBHE KATO pPedUieKTOp CHOT-
BETHO . IMPeKTOP ce sanaspa. Haxopan-
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@ac. 13.19. Moandwurpana  H-ofpasna  anvesa

BRTE Pafuoso0HTesy MOratT Aa HAMEpsT
HauuH A2 MSOOUIBYBAT ChLECTBYBailara
maara na OWCKyepa M 38 APYTH anTeHHH
cHcTeMH. BH MOTHIO HANPHMED nepueHad-
KyJApHO Ha edunns OHCKyep Ha ce no-
CTaBi BYOP2 ARAJIOIHYHA aHTEeHa, Karo
e WINOJI3YEA CHIIATA MAYTa, C KOETO Cce
OBABYBAT TOCOKATE, HAMMPAIUATE B iy~
JicBpTE 30HM HA nbpBara aHvena. Easo-
BPEMEHHO € TOBA MAYTATA € YKpeneHa ¢
oBraxkn B weTHpu nocoxn. Ocrasa opie
MICTO, KOSTO MOXKE JIa Cce H3NOA3YRA 3a
anrena T2FD (sx. pasnen 12.2.), 33 don-
XOANI CKbCeH junon sa 80/40 m dur.
10.27) uau 3a exHa TIPOBOXHUKOBE dHpa~
mung 32 obxsara 40 m (dur. 10.30).
Haxpas, #a BBEDXA Ha MayTara MOXKE Aa
¢e TIOCTABH CHMH BEPTHMKANEH (1PBYKO-
BUACH H3BYBATEN W/IH HACOYEHA AHTEHA
3a ofxsara 2 m.
13.4.3.3. Moouguyupana H-oGpasna
aumena

Onycayara Ho-Jony CTPaHuyHo H3NAbY~
BRIMA AHTCHA NOPEACTaBIARA BRPHAHT Ha

Brobo rf;ﬁpp;zu&erm
24,

f

apria 24682

WJleitnn eind®, npr xolito ¢a romGaun-
padd 3 KOAMHEAPHW JUTONR ¢ eOHa OH-
JOnHaZ KONOHAZ, TAaka He <8 ,0nyuasat
o6wo 6 33xpaseds NONYBLIHOBUH €ne-
MenrTa. [lpaxTuycCk® €148 nymMa 3@
HJlcHan citu®, KosTO € JombIHEeHa C AB&
enseMenTa. braaeT Ha pajTBOpa BHB Bep-
TUKAMHATA PAaBHLHA HE CC OPOMEH:, HO
JNECTOBETE B ANATPAMATA HA HACOMEHO Jeit-
CTBHC B XODH3OWTAIHATA PABHHHA CTABAT
NO-TECHY M YCHNBAHETO Ha AHTEHATA Ha-
pacrsa fo oxono 7 dB.

Tasz® HacoyeHA AHTEHA € [OKA3AHA Ha
dnr. 13.19. Jloanara pemuua munonu Ou
tpsbpayo na ce oxadn csobopno Hak-
MaJIKO Ha BACOuUMHA A2 Bal NOBBPXHOCT-
Ta wa semata. TIpakTuueckure pasmepie
na Monubuimpanara ,Jieisn edd” H na
cneapaiuara antena na Hlepba ca nanemr
B Tabauna 13.3.

BXOAHOTO CHUPOTHRICHAC HA ANTCHATH
sp3aM3a Ha oxono 240 €2, 3arosa T
MOXE JA CE 3AXPAHH HANPaBO ¢ OPOMs-
sonHo weasr YKB snesros kalben.

Tabauya 13.3. JMauny 30 opasmepreane na anmenn wa Ulepba u na modudiuyupann

wAedzn eiy®

Paborsa secrora » MHz ‘

Jnmoxvna Ly

Dunmuna La

B m B m

7,0 21,34 10,67

7,05 21,16 19,58
14,0 10,67 5.33
14,2 10,54 527
21,0 7.09 3,55
21,2 7,02 3,51
28,0 5,36 2,68
29,0 5,18

2,59
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13.4.3.4. Aumena- na Mepbe

Antenara ma Hepfa criana Chuio XbM
rpynata Ma JABYDOCOYHHTE CTPaHHYHO
W3bMBAIA aHTeHM. TH HpPeICTaBisBa
YCHBBPIICHCTBYBRHA  KOHCTDYKHHT  Ha
HJleitzn eitg™. Jlocera pammoroGurenure
PAIOKO €& M3HON3YBAIX TO3H H3IIBYBATEN,
4aMIOTO 32 Hero € HeoOXomEMO MBOTO
MACTO H 3aIOTO HPH NO-TONEeMH CH-
CTEMH BI'BIBT HA PAITBOP B XODHIOHTAJ-
HATA PABHMHA CTaBA H3BBHPECUHO MAJIbK.
Anrenara Ha [lepba mMa mM3BeCTHO 3HA-
qEHHWE KaTO apTeHa 3a cnyxelHH paauo-
BPB3KA, HO CAMC B COCUHANHH Clyyau.
Tlornequaro OTKBM TOYKATE HA 3axpan-
BaHe, TA CE CBCTOH OT €HUH HEOPEKbCHaT
nposonuek. Taka ce cp31aBa HAOp. BH3-
MOMKHOCT CBC CHJIEH TOK Ja Ce pasTony
AGASHOTO NOKPHIRAEG HA  3aseAcHars
AHTEHA.

Ha ¢ur. 13.20a ¢ noxasana cxeMara Ha
eppa obukHosena awrtena wa IlepOba,
KOATO C METHPHUTE CH €eMEnTa ChOTBET-
crBYBa Ha ,Jlei3nm eiy™ (@Bara weTBBHPT-
BHAHOBH OTPA3BKA BhB BCAKA OT DABHH-
HATE CE DasriexAar KaTo edH  nojy-
SBIHOB HHNON). YCHIBAHETO HA €1Ha Ta-
%apa OOHKHOBEHA aHTEeHA € CBINoTo,
®axkTo Ha ,Jleiizu eiiy”. Ha dmrypa 13.20¢
€ 0OKazaHa KOHCTPYKUHA ¢ 6 eleMedTa.
Ta oTropaps ma mopudunmpanara H-
ofpa3Ha aHTCHA, HO CE OTIHYABA ¢ MaJIKO
no-roaMoTo o younmeane (8 dB).

Awnrenure wa epba morar ma ce na-
HPaBAT HPOU3BOJIHG roJieMd dpes gola-
BAHE HA HOJIYBBITHOBH €IEMEHTH ChE CHOT-
perHuTe (QA3OBLPTALM JIMHUK.

Ilpocrara antena wa MepGa (dur.
13.20a) ce 3zaxpaHsa B MaKCHMYM B
TOKa. BXOIHOTO CHIPOTHRICHHE € OKOJMG:
250 Q, zatoBa T MOoXe na ce Be3GymR
ypes upou3BoiHo e YKB nenrosm
xabGemu. [IpH yCLBLPIICHCTBYBAHATA KON
crpykits (ur. 13.20b) rouxara ma 3
XPAaHBaHe ¢ PA3MOIOKCHA B MaKCAMYM Hi
HANPESKEHUCTO U CNSTOBATLIHO BXOIHOTO
CRUPOTHBICHUE & royismMo. [Ipenopwyusa
Ce M3NOJNI3YBAHETO HAa HACTPOCHA 3axXpan-
Baiia JHHAS Wil OMe no-nodpe, Kaxro ¢
HAAUEPTAHO — HA YCTBBPTBHIHOB Chiird-
cypaly meiid, ¢ KOKTO ce H3BHPINBA Chi-
JACYBAHC KBM KaxBa Ja € HCHAcTPOCHS
saxpausama Jmapa. Ouie  0o-JIECHO €
TA3H AHTCHA Ja € 3aXPand B MaKCHMYHL
HA TOKA, KAKTO € 1oKa3aHo Ha ¢ur. 13.20¢
(3axpaHpane B Kpas na agresara). B raxen
CiIy4aif BXOIHOTO CHIPOTHBICHUE € OKOIG
300 Q. Pasmepure Ha anrcsure Ha HiepGa
morar na ce szemar or rtabm 13.3.

Onucasute B pasnen 13.4.3. agrens €
PABHHHHO [OAPEeXIZHe Ha SIEMEHTHIS C&
CPeHIAT B JIUTePaTypatTd . Ha AHIITHNHCKRA ¥
HEMCKH €3MK ¥ non naspammero Cur-
tain-anrenu {curfain == saseca). Tosa xua-
3BAHHC OPOM3IN3A OT BBHHINHUS BHI H&
AHTEHHTE M € DABHOZHAYHO HA OLIrap-
CKHH TepMMH AHTEREO HHATHO,
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14. Hag:‘mmﬁo B3NBYBAMM  JAUONHE KOHCTRYKINN

Venopenny iAoy, KouTo ce Bp36yx-
aar ¢ pasnuuna daza, HITHYBAT NPEITHMHO
B HATIPABACHKE HA HAN-TOJEMHES HATBKCH
pasmep Ha awreHara. Te ce o3nauasar ¢
0GoOLICHOTO HA3BAHUE HAOABICHO U3~
Asyeaiyy aumeny, YCWIBAHETO M HACO-
9eHOTO AedcTBAC HA HAMIHXHHUTE W3-
FHUBATENH CE ONPEREIST OT PA3CTOSHUETO
MEXY YCHOPEAHUTE CIEMEHTH U TAXHATA
oraocutenna ¢asa. Hali-m3sectrata dop-
Ma HA HALNBIKEH H3NIBYBATCH € aHre-
nara ua Jen. Ha dur. 14.1 e noxasana
€nPa NpocTa HAMIHKHO K3TBpYBAWA CH-
crema, Jisara nmpona A u B ca pasmo-
JIOKEeHN HA palCTofHHe AJ2 ycropemHo
GHMH HO NPYP W €A CBBP3aHH loCcpeX-
CTBOM ©JIHA TIONYBBAHOBA JIBYNPOBOXHA
auaAs O1 HadepTaHwTe CTPENKH 32 Io-
€oKaTa HP ToKa MOXE 5a ce pasbepe, ue
qunont’ A e vu30ylaeH ¢ @asopa pas-
smka 180" cupsmo aurosia B. Hauunst na
JACHCTBRE HA Ta37 KOHL I DYKUHA OU MOI'bI
Ha Ce m encTaBE  npubnM3ATENHO 110
CREHMS Haduy! AHEGONBT A OTpassapa
H3npYBaEeTO Ha jgunona B u oOparHo.
Manvuranero ce cymupa CbOTBETHO H3-
BAXKAA BEKTOPHO B 3aBUCAMOCT OT pas-
crosnuero S 1 dazopaTa pasuKa HA CAT-
HANHTE. ¢ KOouTo ¢a Bh30yncHA AUIONNTe
A u B. O1 1082 Ce nonyuasa enHO yCu-
JIEHO [ABYNIOCOYHO M3JILYBaHE, KOETO MMa
NOCOKa, CHBHANAA < HANMPABJCHUETO
HZ CBLP3BAIATA ABYNPOBOMHA JIBHMS.

Or dur 14,2 Moxe 0a C¢ BUIN YCHII-
BapeTG HA AHTEHATA IO OTHOLUCHUE HA
TOBA RHA enuH OOUKHOBEH (OJIYBBHJIHOR
HMMOoN, YCRNBBABETO C€ nojyuasa BCiel-

s

4 Hanpadyenue

e g M 2A0THUG
P

Jarpmiiaa
ALKHUA

Pyr. 14.1, Bp3by:xRane s pasnpeacneuue Ha TOKa
¥z HANABLKHO HIAbUBANIA AHTEHA
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@pr. 14.3. 3aBucaMoCT Ha CHOPOTHRICHHETO HA
STBMBARC M4 AMIOON OT cucrema, obpasypama OT
pBa gumona ¢ mwrxpna A2 w1 A ¢ npoTEBO-
dazpo »H30yHEAHE OT PRICTONEACTO S

CTBHE HA HACOYEHOTO M3ipuBamnec. Ilpx
TOBA C& NPENUONAra, Ye JABata Junona Ca
pp30ysenn ¢ (azosa  pa3iuxa 180°.
MaKCAMATHO BBIMOKHOTO TEOPSTHYHO
yeunsane 4,3 dB ce nosiyuara, KOrato nsd
MIONYBBIHOBY [UIIONS €2 pa3lofoxar Ha
pascrosimie 0,15 A efun or ApYr. AKo B
CHCTEMaTa Ce U3MOA3YBAT LECIHOBBIHOBE
JARIIONH, TCOPETHYHOTO MAKCHMAJIHO YCHIT~
BAHE NPH CHIMOTO PA3CTOAHKS MEXAY MH~
noaute Hapacrsz no oxoxo 6,1 dB.
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TIpn pasrnexnane Ha CHUPOTHBICHUCTO
Ha W31bYBaHE, KOCTO C€ M3MEpBa B Mak-
CHMYM Ha Toka Ha auuosna (bur. 14.3),
ce 3alenazBa, v€ npH Cpllara cucrema
CHOPOTUBJICHAETO HA H3TBUBAHE € MHOIO
manko (ot 12 1o 20 ) npu MaKCUMaHO
ycunBade Ha aHTeHara. 1oBa o3HAY :Ba,
4C B AHTCHHAA DPOBOAHEUK HPOTUYAT ©O-
JEMM  TOKOBC, 3aTOBa C€ YyBejauYa.sat
w3uucasBauTe o dopmynara 2R 3a-
ryGu. o Tasu npuuusa e MOXE Aa e
ACCIHUIHE MAKCHMAJHO BBE3MOKHOTO TEO
PETHYHO YCUIIBAHE; HPAKTHYCCKH YCUIIBA-
heTo ¢ ¢ okono 1 dB no-manxo.

Koncrpynpany ca pasiurigd papuasTi
Ha HANABKHO M3JBYBALIH AHTSHM, KOUTO
€€ pa3lu¥aBaAT TIABHO TO HayuHa HA
BB36YXMIAHE HA CHABLDKAILUTE C& B TAX
CHEMEHT Y,

14.1. Hacouenn anvenn WSJIK

" Emua or u3BecTilUTe HAITHKHO M3~
Jpuypamu  ayraiun — WEJK—e  paspa-
Sorene or Kpaye. Ha ¢ur, 14.4e oxasar

b) Y

dur. 14.4. Hacousesa awrewa WHJIK;, a-—c »ro-
PHIOHTANHA, b ~— ¢ BCP1HKMIHA TOMNPHIALAS, € —
HOEA 32 KOHCTPYKUHMATA HA KPHCTOCAHHTE CHBLDS-
BAILM JITHHK

WHHIOIMMSIT BHA Ha QHTEHATE C KOPHIOH-
vanua (pur. 14.40) n Beproxanua (Qur.
4.4V ponapwsamua. [NaBHETC NOCOKH
B AuarpaMara HA HACOUCHO HeHCTBHE Ha
TA3M OBYIIOCOYHO H3NBYBAINA CHCTEMA Ca
LIOKa3aHH CbC CTPEIKH.

Autenure WSJK wmorar ma paGO’I‘FT c
PAHINYHA COJIEMHHA ¥ 3aXxpaHBane. Pa3
CTOAHUETO A BUHACU BEHINW3A Ha A/4 no
2/8, a da3zoBoTo u3MecTsane — Ha 1807

Boavoxkuo wai-mankara antesa W8JK
ChABPKA B3 YCHOPCHAHU. TONYBLJIHOBH
nunona {dur. 14.5q0) [lpn cacnsawmara
110 FOJCMHHA AHTCHA MOJIYRBIHOBUTE J¥-
HOJH €4 3aMECTCHM € HENOBLIHOBH.
Takasa aurcHa, ce o3uavasa karo WEJIK
¢ ABe cexumu. Bp3mMOnHO € 13 CC peasin-
3RPAT KOHCTpyKmuu ¢ 3. 4 wm popess
CeKUMM, HO T¢ ¢ mnon’sysar CHECCM
PANAKO (dmr, 14.5¢ u d).

Ot tabmuua 14.1 u dur. 14.5 morar na
Ce BHAAT BCHMKH Pa3sMEpR 33 HACOHCHMIC
uirpasaTesm W8J/K ¢  pasiuuysa ross-
suHa, TeopeTHYHOTO yCuiiBaHe Ha Te3x
AHTEHHH CHCTEMM € AaneHo Ha ¢ur. 14.5.

Anrenata WS8JK ¢ enua cexuua (pas-
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2800020000 0,15 1,58 2,39 4,57 3,84 0,81
025 264 259 457 315 135
200030000 0,15 1,53 2,51 4,42 3,71 0,7¢
0,25 2,54 2,51 4 4”' 3,05 1,32
r
9
\ la L, La
o - .
haS X X NA’E g .‘);8 dB
P .l
. iz N is
L N y
4
A % X i
i A j

B TR A R : 8
T(,Lm ‘ yi.i ;»lq SN - -gpro,?{‘..,.“m.w..W-?‘,.\r,_j.:‘,,

/

B .. L ;
. M

4 /
\ i = X ',ig
, [ Ly

2 mbad

192

by B

B m B o
122 7,93 1,22
0,61 3,96 0,61
0,61 3,66 0,61
061 305 0091
0.61 244 1,22
0,51 2,88 0,40
051 2,06 0,80
0,46 2,13 030
046 1,52 0,60
046 2,13 030
046 1,52 0,60

Dyr, 14.5

Cxexin e givvenn WEIK,
a-— [ ceynusi ¢ ABA e~
wouTa, b —— 2 cexumu ¢
4 greMecHy®, ¢ —- 3 CCE-
iy ¢ 6 enemenTta, o —
4 cemmn ¢ B enementd
{namH 32 OpasMopABA-
weTO Cx ganens Boralu,
4.1



cTosueTo A ¢ A/8) MOXE 114 €& M3n0I3yBa
SNUOBPEMEHHAO ¥ 34 ABOHHO no-rofisma
paloTHA ¥eCToTa KaTo 4nyeHa C ARE Cex-
HEE B pascrosuue A, paBao ua A/4. Axo
AXPAHBAHCTO CFaBa 4pe3 wacrTpooua 3a-
KPAHBAUIA NHHHS, BRIMOKHO € Oue I
BEI0YHARHE € HETEBPTATE XAPMORHYHA HA
paborrara wecrcra. Haucrgpa rtorasa
KONWHEAPHUTe NHNOME camu 33 cebe on
peye He ca Bp3lbyneny CHHQAIHO U IMas~
PPAMATA HA M3MLYBANE B XOPH3OHTAN-
Hata pasHupa npuaobusa dopMara Ha
YETEPHAYCTHA  HCTa {pur. 11
Anreswre WEJK, 3axpassanyg v u
o, €6 BE30YXIAT B TOUKHTE XX, KBHCTI
HMA MABKCUMYM HA HATPEKeHHETO., AKG
¢ TPeNIIOUSTE UINONIYBAHETC HMA Chiza-
CYRAEN 3aXPAHBALGM JUHHW, HAUpP. CllHa
APOWSBOJIHO JBITa NBYUPOBOIHA NHHHK
¢ BRIHOED ChnpoTuBientic 600 £, xouro
ce OTnzuasa ¢ ocofend wmaaxd 3aryby,
nati-nofpe € CeriacyBanero Ha ce M3-
BHPINA YPE3 YCTBLPTBBIHOB ChIIACYRAUL
nenetip (pasmen 6.6.). YeTBEPTREAHOBUAT
3, DRLEH HA XPAas Ha KbCOo, Ce CBBP3~
TOUKHTS Ha 3axpadpaHe Ha anre-
wata XX (dur, 14.5). B 1abin 141 ca
JaneHy pasMepnuTe Ha anreHara ¥ ppub-
NASUTEITHOTO PA3NONONEHUE HA TOYKHTS
HA CRBYIBANC HA CAHA CERYIacyBana IBy-
TPOROIIA JIHEHA C BRIHOBO CLUPOTHBAC-
aune 600 02 (pasmepure 5 u B ca noxa-
3apn ga our. 14.6).

38 n2 ce yaCCHM HACTPOMKAaTa, MOCT-
YETO 23 KBCO CHCAMHEHHES B Kpas Ha Cbr-
nacyrarms pueHd tpafsa na Moxe g
ce fgpemscTaa. 3arora € uexerwolpasno
PABMEPHTE Ha ChriaCyBaluysa Umelo na
ce ¥3Cepar MANKO TIO-TONCME OT Te3H,
KOBTG ¢a jaajeHys u Tadm 14.1.

AXO ©f TDSATONCTS BAXPaHBAne uped
HIPOUIBOIIFG  JARABT  KoarkcuancH kaben,
crriacyBamysT nuelid rpsboa ma co s~
paBoTu 'raxa, vo B Toukuye Z7 0a chule-
C¢rBysa uvperanc ot 240 me 300 Q. To-
£aBA KM BHTCIATA MONE 14 CC CBLPXS
CEBCOM  FPABMIAO  TIPOH3BOJIHO  J{BJIBT
koareuaneu xaben, xaro ce M3ROM3YBA
eamin caverpupamy whneld (pasyren 7.5.).

14.9.1, Amiena WEJIK
¢ mureilgnuipatopy

Korare unnciure va ¢ana o6UKAGECHA
anrena WEJK (crnma cokuua) rpepcrap-
mmar  mucliopaBpatoph.  CHUPOTHBIIC-
HEUETD HA VIHHYBAHS € NO-TOJIMO ¥ IUH-
poYMHATE Ha IIPOTYCKAHATA  MecTOTHA

13 Haprurrk no antesn

Dur, 14,6, Cuinae
(manuy 3a 0pas

st 3a anrema WEJE
3 Aspend B 1a0s. 14.1)

sacrea, Tl ¥arg B adrenara
MATKY TOKOBE, 321y0KTS B PO~
ITE CHII0 €4 TO-MaNKH ¥ C TOBa
2 Koe@uIEenTsT Ha NONCIHO neli-
CTRAIC Ha AHTEHATA, CPABHEH C TO3Y HE
enna WEJK ¢ npasn nunoaa. pu WSJIK
¢ weiidsubparopu MOoWe ma ce Ho-
CTHFHE I1OYTH  MAKCHMAIIHO  BRIMON-
woro reopernuno youneane, linelidanb-
paropure ®He ponyckar ®p3lyxaase ¢
BUCIHY XADMOHUYBN A 33TOBA TE3W aHTeHR
MOTAT A2 CS #30J3YRaT caMo B o6xnara,
33 XOUTO <& OpasMepeHy.

Ha dur. 147 ca 10xa3aHH KOHCTpYKLIR
¢ oDUKHOBERH M Hpoimum munelidisabpa-
Topu {(dur. 14.7h). CrporTsernure nanyy
3a Opa3MepaBane MOTAT Jia e B3eMAT Of
rabn. 14.2. Tpsbsa crneumamuo pa ce
ordeneRd, 4 upH  KOHCTRYKIUSNTR ¢
obuxdoseuu unelihenSparopa (dur. 14.7
g) HeurpanHara CRLP3BAINA YETBHDTBLI-
wopa nuuusa o wipaborTena oOF JieHTOB
xaden ¢ BRAuoORC CcenpoTaBachue 240 (.,
Koraro ca npecusTasd IBINHHETE Ha
resy nmuun (vabn. 14.2), e mser npes
BH KoedullHeHT Ha cuncasane V, pagen
ra 0,82, Epmara or ppere nuduu 1D e
¥puCrocana. Topa €€ nocTura pocro
4pes  yoykmawe w3 smamara pa 180°
Beska o1 ppere suuay D asiicteypa xaro
weTBLPIRLIBOE  TpauchopMarop (K,
pasgesn 6.5.), Taka 49 B TOUKMTC Ha 3a-
xpagsane XX CHIOECTBYRA AMICHGHC OF
oxono 500 €. B Taxksr chyyail anrenars
Moxe Ha Obhc 3axXxparcHa ¢ NPOW3BOJIHG
HEATA ABYHDOBOMHA HUHAS C BBIHOBG
ceuporuenende 300 €. Axo nwamure D
Ca HAUPAREHY OT NEHTOB Kalen ¢ BLIHOBO
cerporusietive 300 €, xbM ToukHTe XX
ce rpasHcdiOpMEpA HEBH  HMIeNauc or
ok0q0 750 2. Bp3MOIKHO € H 3axpaHpane
YPE3 MPOM3BONHO ILIBI KoaKcuaneH Ka-
6en. 3a uenta 3 XX tpabBa pa ce BKILIOUN
enuH cwrraacysany wueld (Gur. 14.7¢),
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GMATO ABAXAHA S MOXE Ha e B3eMe of
Tabn. 14.2. Bupxy cernacyeaus - mineid
TpabBa Ba ce waMepsT Toukure ZZ, B
XOWTO HMMMOEAaHCHT BB3Nu3a na 240 Q.
Tam ce cBbP3BA HONYBBIAHOB CUMCTPHPALY
mieiH) B KbM  HErO — KOAKCHANHMAT
xabern.

1eipeubpa-
wsreiippuds
wipaboren
LIHOBO CoH
3 C [BOH
muRnRgTe O
aros xabex
smre 300 @,
b 3a en,b

Tpu xoHcTpyxumpTe ¢ JaBoeH el
BHOPATOp CROTHOIIGHMETO HA HMOSHAt-
CUTE © MAJKO [o-ppyro. Jlsere cabpis
pawy Jmuna D, eanata OT KCHTO ChLI0
TaKa € Kpherocasa, ca wipaborenm o1
AeHTOoB Kkaled ¢ BBJIHOBO CHLIPOTUBIIE-
uue 300 Q. KoehuuuenTsT Ka CKhCABaHS

Tatauya 14.2. forny sa opassepasane na anmena W8JK ¢ wacitfaudpamopu ( Pue., 14.7)

Hoemwanw ;
Obxsar Pascronune SO f s % i 112153234 s g ¥ e o2 111
B MHz LA, m { i S, m
3 g L, m g D, m l
7 6,61 19,61 8,74 10,50
14 3,53 9,80 4,37 5,25
21 2,30 6,56 2,50 3,53
28 1,55 4,73 2,17 2,55
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a 1o kaben npy npecMsTane pa Obi-
muHuTe, pagenu b orabin 14.2, e npuer
papen za 0,82, B Touxure XX coiue-
CTBYBA WMOeHaHce oT oxcno 300 @ n
AUTEHNATA CHCTEMA MOWe na Obae sa-
XPaHEHa HalpaBo Ypes NPOU3RONHC ABITLI
NHCHTOB Kalell ¢ BBIHNOBO CLUPOTHBICHEE
300 €2 Axo amsuute D ca DAnPaReHH or
acuroB Kabest ¢ BLANOBO CLIPOTHBICHUE
240 £, wapapuBaTenst MOXE HA Ce Db~
Gyom B ToukkTe XX HAnpano upes enna
CHLIACYBAHA JIHHUSA € BBLAHOBO ChIPOTHB-
jenne 240 . WM B npara cnyyas ocpen
TOBA CLINCCTBYRA BB3MONIOCTTA B TOU-
ruTe XX Aa € BKIIGUH ONYBBIHOBA CH-
METPLPANA NHHEST W TOrasa adreHara
MOKE A3 C€E 3aXpasHl uYpe3 GPOU3BOJHO
BB Koakcuanen xaber,

14.2. Hapntmue masepamy
AWTCHE € eHOCTPAHNS
¥APRKTEPUCTHRA 1A HACGHULHO
Hetersre

AXC B2 YCHOPCAHW JIMNIONZ €& Bh3-
Gynar ¢ eBHAKBH 1O pasMax, HO M3Me-
CTeHM €LUH. CHpsSMO npyr no ¢asza rto-
" KOBE, IPH ONPENICHEHH PAICTOSHUA MEXAY
junonTe ¥ Gazopn pasinkm MeXiuy To-
KOBETE JAHArpaMara Ha HACOueHO Acii-
crave NpuAoOHEA SCHO H3PA3eH MaKCHMyM
B GAHA OT HOCOKHTE. AKO Pa3CTOMHUETO
© MEXIY YCHOPEUHKTC NHMIONH Bh3NU3a Ha

A4 u Te ce BB3BynaT ¢ dasoma pasnuxa
80°, mmarpaMara Ha HacoueHO MelicTBue
nonyyasa dopmara ma xapiuomaa. Cb-
st e(GeKT Ha HACOUEHO ReficTBHe Chb-
DECTBYBA ¥ IIPU PA3CTOAHNE MEXAY HH-
nonxte 3/8 A u dasoso usmecTnane 45°,
KaxTo U opu pascrosume 1/8 A u daszoso
mamecTease 135°,

Tlpm saxpauBanuTe eNEMEHTH Xela-
HoTo (ra3’oBO H3IMECTBAHE Ce¢ MOCTHTA,
KaTO BTOPHMAT JMION c¢ BB3OYKHa upes
CHMETpUpaly, ek, YMATO escKTpH-
YECKA JIBJDKMHA CLOTBETCTEYBA HA HeoB-
xopumuA  dasos BreN (BX. Qmr. 1.1).
Koraro enna sutnus uma HanpuMmep crek-
TPHYECKA LbIKMHA Af4, TH UPeIH3BHKBA
dasoro mamecrsane 90° (A4 ¢ pasHo ua
1/4 or nppuus mepmox, T.e. 1/4 or
360°=90°).

Tlonerara Ha HABATA YCOOPC/HU IIUTIONa,
pp3byneny ¢ dasosa pasimka 90°, ce
CYMHPAT & OUPEHCHCHN HAPABIICHAA, T. €.
B TE3® TOYKH OT IpPOCTPAHCTBOTO, B
KouTo (a3zcpaTa pasnuKa MEXAYy IBCTS

b

Q |

m«.o//
148, Jlparpama  wma  macoweno  nelicTBHE
1) B BQUIBKHO W3NBYBALIA anTeHa ©
HBA YCHODEARH JVHONG; PACTOARNE MOKHY LM<
noante 1/4 A, vnsty: e ¢ dazosa paspura 90°
(pooxu m za pascronnus 3/8 A u dazora pasauxa

45°, raxto @ 3a pascToznue 18 A 1 ¢azosa pas—
muxa 1359

Bur.
{xaporonn

mosiera Beumza Ha 360° (cnedaznoct).
Tam, XbHAETO CHIIECTRYBA (A30BO H3ME-
creane or 180° (mporusodazuocr), no-
neTara e KoMpeHcHpar B3amMpHo. Pas-
MPENCASHRYETO HA MAKCHMYMa HA H3JIbY-
PAHETO, HA MDLIHOTO KOMUICHCUPAHE Ha
H3NBYBAHETO U HA MEXABHHUTE CTOH-
HOCTH. 1aBa XapaKTEPuCTRKATA HA HACOo-
yeno usrpupane. [Ipy pascrosuue Mexny
nunormre A4 u dazoso usmecraue 90°
T8, kKaxTo Geme cnoMenaro, nMa gopmara
na Kaprwouna (pur. 14.8). Or durypara
ce BHXIA, Y& BI'BJIGT HA PA3TBOPA B HO-
COKATA HA A3THYBAHE € IOJSM, & U3JIbY-
BaHero B o0parna NHOCOKA ~ HC3HAYH-
TENHO, ‘

Ilo-pony ca ONWCaNy TAIYHH IIPEACTa:
BHTENH HA GAHOUOCOYHUTE HADNBIKHO W3~
BYBAILY  AWTEHH CBC 3axpaHean ped-
HEKTOD.

14.2.1. Awrena ZL-Special

Tasm aureuna cucrema (dur. 14.9)
npunpYa  BLENINO HA awrtenaTa WEJK;
marpajscha ¢ mueid-subparopu (B
dur. 14.74). Ta ofaue cc pazmmuasa or
Hes 10 mHauuH Ha Aciicrsue. Hinelid-
Bubparopsr R, K0iTo cnyxu xaro ped-
JIEKTOP, © ¢ OKONO 5%, no-weiLr OT U3-
npyBarenss 5.  PascrosmeTo  WITHY-
saren-pethnexrop Bpanm3a Ha AJ8. Kpn-
CTOCAHATA CRHP3BANIA JMHUS ¢ NBIDKHHE
A/8 upuunussa BE30Oyxciane pa pedrex-
TOpa © M3MECTEaHe Ha curnana no ¢asza
Ba 135° Enextpuueckara IbJOKUHA HI
nunusta (A/8) cp3gasa W3MECTBAHE HA
asara ua 45°% THH KaTO NMBUATA € KPB-
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XX =raoiinu ya
PAYPAHOIHE

1

Dur. 14.9. Anrema ZL-Special

¢rocana, dasara ce usmMeus ¢ owe 180°,
Taka ce nomyuasa enHo (a3oRc WiIMe-
crpate 180°%-—45°=135°,

Kaxro ¢ nioxazano uaz dwr. 14.9, rnas-
HOTO H3JIH4BAHC € NEePICHIMKYIAPIO Ha
PASHUHATA HA NPOBONAUIMTE W € CIHO-
fI0COYHO, £ npanpasnaeHue oT pediexrTopa
XBM HMINBPYBATE/N. YCHNBANCTO HA ante-
HATA B HANPABIICHUETO Ha YJIABRES JIbY
BB3NU3a Ha oxoxo 5 dB npu sarmxsase
HA U3R4BAHETO B OOparHE WOCOKa oY
oxonio 20 dB.

ViMnegancsT B TOUKHMTC WA 3aXpauba-
fgeto XX ¢ oxono 90 Q. Tipu sce onme
npueMIns KoehuueRT Ha CTOSILM SLITHYN
€ BBL3MONHO [(3 CC H3IIONI3YBa 33 3aXpaH-
Bane Koakcmanen xalen (manp. THiL
70-10-1), kaTo TpsBBa & €& NPenoOPBYA
caMeTpupare Ha kxabena. BuiMoxHO €
Ha €& W3TION3YBA, H CKpaHLpana NHHHAG C
BHIHOBO cuupoTusnenue 120 O (wanp.
Tur 120 D10-1). Ov enexrpuyccks rieina
TOYKa nal-npasuiine ¢ B touxdte XX na
€& BKJIOYH YETBBPTBBIHOR Tpanchop-
mMarTop (Bx. paszgen 6.5.), azpaboren ot
senToB Kaben ¢ BLIHOBG CLUPOTABC-
snue 240 Q. B monHas my Kpait ce nosy-
wasa pmuenasc max 600 £ » ram mMoxe

DA Ce CBBPHE IDON3BOJHC ALITH HBY-
IPOBOJHA JIKHUS € BB3AYIIHA. U30AAUHAL
7 BBIAHOBO coupoTusacHue 500 Q. T
ce ornpuasa ¢ ocobeno manka 3zarybn.

AmnTesuTe, WATpANCHH OT iuncH@pus-
DATOPH, MOTaT Ja Ce M3UGJI3ysar 3a pi-
Gora cavo B enwd obxpar. Hpes axcuan-
HO TIPEBBPTAHE HA XOPHIOHTAINO Oxaye-
HATA AWTEHHA CHCTEMA HANPABACHHETO
Ha FJABHMS JIbY MOXKE [a & UIMESHH €BC
180°. Haii-yecro ofaue ToBa ¢ Cpup3ano
C penuia SaTPYHHEHHS 0T MEXAuHucH

 xapaktep, AnTenara Moxe Aa Snue oxa-

YEHA U OTBECHO, KATO HPK TOBA 2anassa
cgosira  edexTusrocr. pes croTRETHO
3ABBPTANE OKOJIO BEDTHKANHATA OC MOXKE
3 CC UBJIBYUM CHCHAN BHB BCHUKK GOCOKY
¥ TIPY MEKCHMAHO YCHIBae,

Hpara nuieitdpubparopa ce npomipexk-
nar or OOHKHOREHH AHTEHHH MHOTO-
MUIIHM NIPOBOAHENA. 34 ¥bCOBBAHOBHTE
moburtencku ofxsaru  paszcrosauero D
Moxe na Oblic oxono 20 cm.  BuaMoxHO
¢ wapalorTeane mHa panara aureHa oF
obuxnonen VKRB nenros xaben; saucrana
B TO3M Ciyyal Tpsdaa xa ce pa’luwra Ha
Mo-Majnka MOMmocT. Beuuxi  pasMeps
33 NBIDKHHA TPaOBa 1@ 08 YMHOXAT ¢
KOeQUIUEHTa HA CKECABANE HA JIEHTOBHN
xafen, Np® KoeTo Tpadma na ¢€ AMAT
NPENBUA KOHCTPYKIMUTE, ONHCANH B pal-
nen 10.1.4. Toit xaro cpwpp3samara nu-
HUg K6M peduiekTopa crasa ¢ oxono 209
HO-KBCA, Pa3CTOsEHSTO A HeusBemuo
wavigymea no 1/10 A, Tosa ofycnasa je-
dopMupase Ha XapakrepHCTHKATA Ha
AvarpaviaTa Ha HacOYeHO JHedcrBuc X
crianate Ha BXOKHOTO CBHIPOTHUBACHHE KO
okoso 60 Q. Crienosare/nio B €198 TAKDE
KOMITPOMECCH Cy4Yaii aHTeHATa MOXE I4
ObIe 3aXpaHeHa HANPABO UPe3 KOAKCHA~
sten kaBest ¢ BpAHOBO cnupoTHBiTenue 60 (1.

Tabnuua 14.3 cerepxa pomexs  He-
O0XOMMME  Pa3sMepH 3a HOCTDOSIBAHETO
na anrenu ZL-Special (dur. 14.9). Croii-
HOCTATE, Hazews 8 ckobu, Bpaxar 34

Tabauya 14.3. Junny 3a opassepasane na awnzun Z L-S pecial (@uz. 14.9)

Otxsar 8 MHz

A, m
7 5,16 (4,23)
i4 2,58 (2,12)
21 1,72 (L41)
28 1,29 (1,06)
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Hemxcnna
R, m

Jinmoxuna
S, m

20,57 (16,87}

21,70 (17,80}

10,30 {8,45) 10,85 (8,90)
6,83 (5,62) 7,24 (5,94)
5,09 (4,17) 5,39 {4,42)




AHTCHA, XOWTO ca unanpascHu or VKB
eRTOB Kaben ¢ xoehuMUMEHT HA CKBCA-
sane 0,82 m 03HAYABAT MECTATd BBHPXY
aznpuBarens u  peduiexTOpa, B KOUTO
FpabBa na ce noCTABAT MOCTHETH 33 KHCO
coeuagenue (bur, 10.5).

14.2.2. Aurena HBOCV

Awrenata HBICV ¢ cpoyma ma Zi-
Special. Tt xaro 15 e paspaboreua or
giselinapekus  paguooduren P. Bayam-
zapmuep, B8 YKB ofxpara vasd awrcHa
S M3BECTHA TGN BMETO  useilpapcra
anmena”. HBSCV upepcrasisgsa a3HTCHA
£ B3 3aXpPaHBAI eNeMEHTA, KOATO Hi-
ACKBA MHOIO UO-MThK PA3XOL HA MaTe-
1ANA % TO-MAJIKO CBOOOAHO NpocTpad-
CTRO 38 OKAYBAHE B CPABHEHHE C aute-
gara ZL-Special. 3a cmerka Ha ToBa TH
tpabea na Guae Hzpaﬁo're%xa ot tpedu ot
nex Matepuasn. Beivoxio ¢ ofaue na ce
AOCIPO¥ ¥ NIPOBOANMKOBRE aHTEHA 1O
gawny, uogobeu wa wINON3YBAHES 33

urenata W8JK. Ha ¢ur. 14.10 o noxa-
2aHa  CHCKTDMYECKATA CXeM2 Ha  Haco-
YOHUA — WRABYBATEH HBGCV Toit ce
CHCTOW OT /B2 JuHoia C DE3iuaHa NbH-
WHHA, KOWTO €& NHONPSHeHU YCIOPenHo
SHEY Ha APYT B4 pascrosuue Af8. Hpara
HATIONA €& 3aXpaupay, OCBeH TOBa T ca
CBBPIBHY FIOMEKAY CHM H MPE3 UBNBLYCHISE
gurpan. Tipy  wsBpanoro  pascTosiHEe
MeKnRy puronaTe (A/8) Ce OCKHIIECTBNBA
HaH-nO0P0  HACOUEHO WRIDYBAEC B CIHA
70CoKa, x0raro  (a3oBeTO HIMESCTBAHE
#A CHrHANNTS, NOMAleHd Ha KBATY elie-
Menra, ¢ 225° [ipu auvemara HRICYV
4PE3 KPHCTOCBatie Ha haloBspTMUaTa Ni-
AWA € NOCTUra (Aa30BO UIMECTBAHE (T
180°, 3a0asaneTo ya Ccyruaga Opy TPEMZ-
HABAHETO MY [0 CRBP3BAATA JIMHES ¢
TeREaa A8 napa eiHO JOUBNHATSIRO

$azos0 maMecTBane ot 45°, Taxka 4e Ce
pocrura weobxorvmara (azoBa pa3fmKa.
Frnuospemenso ofaue BpuIkata MOXILY
ABATA CNEMEHTa HNOCPCHCTBOM  H3JIHuE-
spst curaan Tpabba 12 nalke cpimata ga-
30BA  pasipKd, SAU0TO0 B UpOTUBEH
cly4ali Bpp3Kata Upe3 U3IHHeHus CHTHAN
C¢ MDOTHBONOCTABA HA AWPCKTHOTO 3a-
xpaupage. Topa €8 OCHIUECTEABE OOHK-
Hoseno, xaxto ¥ upu Sru-anreHwre,
KATO [PEAHAST CIICMEHT <€  CKLeApa
(refiCreyRs ¥ATO HAPEKTOP), & 3NUuAT
eSEMEHT co yrbinxasa (ICHCTBYBR Xato
peduiexrop). JIeDKEHATE HA  CICMEH-
taTe Tpabpa ja ¢ OpasMEpAT TaKa, ue
WHAYKTHEBHATE PCARTUBHA KOMIOUEHTA Ha
uMIeAancs Ha peduiexTopa B Xanaug-
THBHATA KOMIOHCHTZ WA WMUCHAHCA HA
JAPEKTODa, BRIIOYETCHHO ¥ BHECSHUTS
upes T-ChUiacyBaNero PCaKTHBHE  KOM-
HOHEHTH AA €& KOMICHCHPAT HanmRIuo B
TOYKATE HA jaxpanpane. 1axkg B TOYEATES
A 32XPAHEAHE CHUIECTRYBA YHCTO BEANHO
cm;pomwcme W AHTEHATA MOKC X4 <8
3axpany He3 OTPAKCHHE HA CHrHANA.
Hrara enevexta ce me30ywaar upes
T-CHTNacyRaliy elleMenty {ChOTRETHO -
Ma-CpIIaCYBane), KOWTO C& CUHPIAHA 110~
MEXGY M HOCPEACTBOM (aiOnbpTAIATA
v, BneMenTaTS €& CRBP3BAT B TOUKH
Ha anrTeHaTa, KOWTO MMAT UMICHAHC,
CHUTBETCTRYBAL] HA TO3W HA 3axpanpa-
mara anpus, Tarks o uapara saxpap-
BAIA CHETCMA €& pasnpoctpanssar 5f-
rAIE BRANE. b GHA0 HINHMEH JYKC
eNeMEIIHTe A C6 IPOH3BOKIAT 07 CKBIH
Tppeu. ChUIOTO €0 OTHACH # 33 @&3&
pppTamara arnyn, OGukHopeHH Kabemm
¢ wzonanua or PV, ®aksuTo <& H3NON-
3YBAT 38 DBOLHINHH SCKTPHUCCKH HHCTa~
Ay (SEHOXUIHY WpoBonNuuy € 00-
suBKa OoT PVC # OHaversp HAZ OD0OBON-
HHK2, FI0 B MOXHOCT HO-TONAM 0T 2 mm),
Ca HAURAHO HOJXOASINL 38 HSiTa. iipy

Tur, 14,10, Hacouena anvena HBICY
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Hanpasara Ha (L)&30Bbp'}"5!ﬁl&1‘ﬂ JIGHHS
TpSJGBa Ha e Coassar CHeHHUTS KM3HCK-
BaHun: '

@ — PascTosimero MeXRy IpOBOJAH-
pate tpabea ga Obue Mexany 12 mm u
MmaxcrMyrM 25 mum, 34 B4 He W3aDuBad
dazopbpraIaATa AMHMA. B TE3M IPaHuLM
D23CTORHACTO MEOKILY HPOBOMHKIHUTE MOKES
na uma pesxaksa croinocr. Ilpu sessa-
YyTeNHATA ALKEEA HA (AZ0RBDTIIIATA
siuAua (Af8) BELAHOBOTO CHUPOTHBICHNE
Ha JnumsTa usMma ocoleHo  3nauciHue,

b — ®azosvpraary nauua Tpadea na
Belie M30NBOAMA, 38 A3 HE CC Openuds
BHKZ KBCO CHEHMHCHME YIDH HOIMPAHETO
Ha ABATA MPOBCGAHUKA CHUH IO APYF WM
fIpU TANBAHNYHA BPDH3KA C JMPYTH METAIHA
vacTn., $a3o8LpTAMMTE NAEMH C H30-
nauug ot PVC 05UKHOBEHO C€ MOHTHPAT
Ha M3BECTHO Da3CTOSHUE OT HOcemara
crpena Ha aHTCHATA, HO HA [PAKTUKA
NSHCTBRETO HA GHTCHATA HE €8 BADLIaBa
3a0CHeKUMO, aKo KalelrsT JIOWH HEpO-
CPEACTREHO HR CTPEnara, 3auoTo InacT-
MacosarTa WIOHAUMA BHHATU OCRIypHBA
CUHO MUHHMARHO HEOOXOQUMO PA3CION-
HUE O cTpeaara.

¢ — Enexrpuueckara AnDxuaa ua Qa-
30mLPTAIATA AuHEE TpabBa A Gnie
Af8. Kakro e u3IBCCTHO, CKGHOCTTA HA
DA3NPOCTPAHCHHE R CJICKTPOMAarnuT-
HUTE BBIUH HO HIONHPAHYA DROBONHHLIA €
NO-MAlKa OT CKOPOCTT2 Ha CBCTJIMHATA.
Yipn opopomuyre, uzonupaun ¢ PVC,
®OeQUIUEHTET Ha CKBCABAUE BB3JIM34 Ha
oxono 0,9. CHenoBaTeIHO NpH eACKTDH-
qeCcka HBJcAHa OoT AJ8  Mexammuecxara
JBIOKUHA € ¢ okodte 10%] no-manxa. Ton-
pexpanero na cernacypaumre T-  mnu
ramMa-cieMeHTU B PABHMHATA Ha aHTEHATa
HO3BOJINBA Jia CC 3aha3d TeOMETPHYHOTO
pascTosrue A MEXIy [BaTa JIMIona
(A/8). IipaxTuueckpre ONMTH €3 HOKa-

CHYYay

34N, ¢ ABMoKmiaTa Ha (azoBBPTAINTTE
JEHuE MOME pa e udmens mo -+ 1094,
Ge3 ¢ TOBA pa Ce NOARABAT WAKAKBH Chb~
IMECTBENY HEAOCTATHLIM,

3a momnocTa no 200 W aarma'r&
HBOCY MmO®%e ma €2 3axpansa upes odur-
ropenr ¥ B neutonu na@wm ¢ BBJAHOBO
coitipotupilenne 240 wmnm 300 €, crura
TaxHara gemxuEa ga #e Onnoe noseue
ot 12 m. HecTo ce npeounTa 3axpan-
paye upes xoarcmancu xabes. B takupa
BMECTO  chraacypauiute  T-ere-
MEHTH €& H3NOA3YEA TaMa-ChINacyRave
(pur. 14.i0¢). Bemuxs Ccrofiuoctd, nHo-
xazaun na ¢ur. 14.10, ca oTHzceHH KbM
ABJKWHATA Ha BBLIHATA; 3aTOBA auTe-
muTe HBICV wmorar na Gnaar  opas-
MEPEHM 33 KOU Ja & 4eCTOTH. Pazmepure,
Rapens Ba urypara, ca usnpobeaum
onuTHO OoT HRICY. :

¥oraro enya awrena HBICYV ce nipo-
E3BEHAA OT NPOBOAHHLM [0 HNomofne
HA KOHCTPYKUMSTAZ HA antenara HWEJK,
Tpsbsa 44 e HMA TIPCHBWH CACAHOTO!
BCHEACTBHE HR HHCKOTO CHIPOTUBNICHHE
HA W3NBUBAHE B adTeHaTa HpPOTHYAT I0-
nemMu roxose. 3arosa Tpadea na ce wu3~
Bupar DPOBOMHHLUA € BBE3MOXHO Hal-
TOsAM ANAMETHD ¥ C ROOpa NOBBLDXHOCTHE
HpoOBOAUMOCT. Hanpexenusra B Kpau-
WATA HA JMNOMHTE CBINO CA BUCOKH M
3aT0Ba €A HEODXOHMMU Ka¥eCTBEHH, AO-
CTaThYHO IDpATH wW3onaropu. Koraro mi-
posmre ca wapaboTeHu OT IIPOBOAHRHM,
TAXHATE AWpKAHA Tpabpa A € Manko
[O-rOMisMa, OTKOJKOTO HA ClIEMEHTHIE,
uzpaboreny or TPHOu. Tipemara ce v
WUHATZ HA peduexropa ja ce Hibupa
pasua wa 1,02.A/2 B guokinara wa As-
pexropa — 0,94 . M/2.

AKO xoeuUEeHTET Ha CTONIME BBIHE
€ TEBpAC rossiM, TpaOBa na ce Halpapw
OIUT TOH @ CC HAMANH YPC3 MANKH H3-

Tabauya 14.4. Jauim 30 0pasmepseane na HAcodeny armen HBICY {(dbuz. 14.10)

|

- 20 m 15 m 10 m
Obxpar 14150 kHz 21200 kHz 28500 kHz
7

HAriokara Ha pupexkropa D 9,74 6,52 4,84

HAboxuna By peduexropa R 10,60 7,08 5,26

Pascrosane A 2,65 1,77 1,32

Orpsaspx TD 3,18(2,65/1,33  2,12/1,77/0,8% 1,58/1,32/0,66
Orpsassx TR 3,4312,86/1,43  2,29/1,91/0,95 1,70/1,42/0,71

- Pascrosmue d 0,12 0,09 0,06

Boyuxy pasmepw ca B m
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Dpr. 14.11. [oyencromria GacOYEHA AHTEHA C© NPCBIIIOYRREMI

MEHEHAS 112 DBIDKHHUTC Ha CJICMCHTHTC.
Ipx roza tpsbea na ce BuUMAaBA JIHIDKH-
HHTE Ha PCMICKTOPA ¥ JUPEKTOPA BHHAIH
Ha ce pasnuuasat ¢ 8%,

B rabmuua 4.4 ca cubpany wzvucneny
¥aroroso @ wH3apobBaum  pasMepH 3a
anrena HBICY, mspaboreny oT Tphin
OT JIEX MeTaM.

3a orpszpuwre TD u TR ca naneny o
3 yuenenn croiinoct. Te OTTOBAPAT HA Ch
HPOTUBRIASHNS B TOUKKHTS HA 3aXPAHBAHETO
o1 300 Q(dur. 14.10a), 15022 (dur. 14.105)
i 75Q (gur. 14.10¢). XapaxrepucTnkara
#a HacoyeHo medicrpuce na anrcuara if B9CY
TCOPETUUECKH UMa GOPMATA HA KAPAUOH-
A3. breabT Ha pazrTBopa B XOPH3OHTAN-
HATA paBHUAZ [OPH  DABIUMAHTE KOH-
CIPpYKUUM BL3NM3a Ha oxoao 75° Kaxrto
MOKC N3 Ce BMIOM OT AHArPAMATA HA U3
ABYBAHE, 3ATHXBAHCTO HA CHLHAIA B

MCHTH

ofpataa TOCOKa € TONIMO ¥ BB3NN3A
cpenso ga 20 dB. Toli xaTo 3aTHXBAHLTO
B ofiparna mocoxa, ocofeno npum aHre-
BHIE, DA3NOJIOKCHM B €AHA DABHUHA, 33~
BUCH CHJIHO OT BU'BJIA HA HajaHe, ChOT-
BETHO HA M3IHLYBAHC BB BEPTUKANHATA
DABHUNA, HA [PAKTHKA €A H3MEpBAHK
crofuocry or 10 dB no 40 dB. [Ipn enna
Oesynpeuro wsrpanmena autena HBICV
MOXE [a Ce pa3udTa Ha yowisade or
oxoo 5 dB. B muoro cuobmenns obave
YECTO €8 M3TBKBR, 4e HBICY npens3xox-
na egHa J-eneMenTHa  SIrH-adTEHA WO
OTHOHICHMC HAa YCHIIBALETO.

LACMCHTHA HACOMSHA QAUTCHA
HSeBRIIICUBASMYE  QJICMEHTH

Ha dur.
SNHOTOCOYHO HATHYBAIIA AHTEeHa,

14.11 e wpoxasawa owe enHa
ope
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Tabauya 14.5. Januu 3a opezmepacone na dsyenemenmna aumena (gue. 14.11)

OB6xpar B MHz Asmana L

‘ B m

7 20,57
14 10,30
21 6,85
28 5,09

KOSITO HANPABICHHEETO HWa TIIABIUS IBY
MOxe 73 Obje manMeHsHo Ha 180° upes
UPOCTO  CJEXTPUUECKS  HPERKIIIOUYBANE,
AHTEHATA C€ CHCTHH OT JBa mnekhdend-
paropa, Pa3NOoNONCH Ha pascroanue A4
GIHE OT ApYr. [ABarTa eneMeiTa ca SAHakBo
ABATH. Beerdg oT TAX € CBBE3aN KhM CIHH
YEB penros xabed. 3axpaupawure nv-
wugE Morar aa 6bIaT NPOU3RONNO NBITH,
HO TPAOBY A2 UMAT CHECEM £5HAKBA Ifbli-
waHa. Jipara xabena na Kpas it ca CBup-
3AHU CAWH C APYT TOCPSHCTROM  JIMHES
¢ nemxuna Af4, wipalorewa OT CBRIKS
Mareprat.

L noMOINTa HA  eMMH  JBYIOIHOCER
EPEBIJIIOUBATEN WY LK HaE NOIXOAZINO0
peste BCHKa OT JaXpausaiyTe
A2 OBNe PRIIOYEHA KbM Kpa
nmano ua unpeaasarens. [ipas
HEHCTBYG ¢ HOACHEH HR Hur.
HHST OT CHEMOHTHTS HA 8ATEHATE,
TOUHO TO3H, KOHTO LIS COyIKK 32 i
BATEN, CE CRBP3IBA YPE3 3aXpausaiig
JIMEES HANPaBO KbM M3XoHa Ha I
Teus. Jpyrust eNeMent Cbulo 1o
3aXpPAauBane, HC npes eaun wneid, Susro
SHEKTPHYECKa JbJUKUEA Bh3IH3a Ha Af4.
Taxa B 7038 eneMeHT ce BBI0VKIA CHr-

]

200

Pascroaame 4 JTBIDKEHA 1A SHETBP

B m WhIHOBMS cid B m
10,64 3,72

5,32 4,36

3,54 2,90 { V=:0,82
2,65 247

Ay, WaMeCTeH o @aza Ha 90°, ¥ Cnyxe
33 pednexTop.

Hpe3 OGHKHOBCHO TPERKNIOYBANS, Kak-
0o ¢ uoxaszano xHa dwur. 14.11, nanpanire-
HHYETO HA TAABHAS TBY MOKC DA Ce u3Me-
as pa 180°. Tionoxenuero Ha NpeBrimoy-
BaTENIH, HOKAZAHO HA QUTYPATA, CHOTRECT-
CTBYBQ HA HEUCPTAHOTO HANpABJCHME Ha
THABHES 5.

CreiygaTensara Juima  MeXny npe-
BKAIOUBATSNA ¥ KpalHOTO CTBRAIO HE
upeaasarenst mMowe na Obje ¢ npoms-
BOJIHA [eJOKAHA ¥ BHIANOBO CHLIUPOTHBNG-
ae or 120 no 156 Q. Ocofieno nopxo-
AALIA 34 LenTa € cKpavupaHara HBynpo-
BOOHA JIMHHS ¢ BRAHOBO CHIPOTUBICHUC
120 3 (wapp. Tvn 120 D 10-1),

Juarpavara na Hacoueno pedcriue ua
TasH auTesa Cuo Bma GopMaTta Ha xap-
RUOUBR, a 39TuxBaHeTe B oOGpATHA IO-
coxa mp3nE3a cpenmo ua 20 dB. Moxe
Ja €S pa3unTa Ha YCHABAHC OT OKOJC
4 dB.

Onucapara AHTEHHA CHCTEM3 CBINe
moxe na pabortu camo va expw obxpar.
Tabn. 14.5 cbpmspxa BCUIKM  DaBMEpH,
reo0X0BuMY 33 HOCTPOYBAHCIO KA aHTe-
HaTE,




15, HacoueHn amresmm ¢ HelOBLIHORH eJeMenTH

Anrenure, YHATO EIEMEHTH CE ChCTONT
o1 OTPA3BUN ¢ Jeimkuig 1 A, Morar Ja ce
peBIoYETaT Upel BCe olue Hali-pazupo-
LTPAHCHWTE AHTCHM C HONYRERJIHOBY €Jig-
MEHTH, 32M0TO UMAT HAKOW IPEHUMCTBA
T SJIEKTPUYECKO, MCXAHHYHO M UKOHOM A=
gecko ecrectBo. Tasm xowcrarauus Ba-
xu ¢ ocofena cmia 1Py WINONZYBANETO
(2 aUTEUH C NEHOBSIHOBH CHEMEHTH BbLB
SHCOKOMECTOTHATE HACT HA KBCORBIHOBUA
arayason (20-m, 15-m 8 10-m obxmar).
TaryBa AHTOHY HOIYHABLY 5CC [O-T0-
AHMO MEXAYHAPOAHO NpE3HARME ¥ pas-
fIpOCTPAHCHHE, 0CODEHO 3a ycTanopaBage
ua MOOHTEACKH padposphicd. Haik-
BECTHUAT HNPEACIaBITCH la AHICHUIS ©
HEHOBLIHOBH CICMEHTH €  nBoHHmsT
KpanpaT, KOAFO MOKE XA OBAS HApPeUYCH
POACHAYAIHEK Ha IPLTATA f0pelMna Ta-
JXHBE BHTCHHU.

~ CB3pansalicro Ha (1bPBYF IBOTH KBanpar
unma Manka apenucropus. Tlpes 1938 r.
oxono Kynro B Exsanop dewe nocrpoena
paamocrangara  HCJB. Ormauwanc ¢
aoBbp yONCX KATO AHIeHA € HA3Hoizy-
3ae AN 4-CJICMCHTCH PACOUCH U3JIhY~
saren, HO cavo cIel HAKOAKO HHYW aHTe-
Aara crava weusnolizysaema. Ha Buco-
quua oxono 3000 m B Annure, XBACTO
feme  paNoNOKeHA  PArHOCTANIMATA,

arMocdepara nouskora ce ffoxusipa o=
FOBA CHJHIO, Y& B KDPAUWIUATE HA CIIEMEH~
FHTC BEIMMKBOT CHAH KOPOHADHK DA~
P9HE, KOUTO B Kpas Ta Kpaumiara Hpei-
#3gurpar oBpa3VBAHE HA CHEKIDHYECKA
Anra. Hpy 1oBa ce paipupa TAKIBA TEM-
peparypa, 4Ye anyMudaesata Tpsba B
SpP@st. ce CTOWIBA, A4 BTCWHEHITAT METarn
Hads Ha xauxku pn 3emsTa. Karo mepsa

K B Sopbara HpoTHB [e3M sRieHus
DEEB M3NONBYBAHM XyXu MCUHEH cfepH,
KQiT0 ce vkpenBaxa B Kpas ua esenMet-
te. py wammune aa taxmea codepn
CHADHE  PAa3spsul ©¢ UOSBABAT 3HA~
CAMO [IPH BAANCHD

UPSHAIONIKAL, 4€ TIPY V3NOJI3YBAHSTO HA
HENOBBIHOBU  HPOBOAHUKOBH 34TBOPSHH
mneiidose 61 Tpsbrano na ce usBarmar
Hoxpall xopomapHure paspsm. Taka
apes 1942 r. s Kymro Gewe cwn3palen
nePBEAT ABOcH kBanpar. £ ToBa HE camo
Oeme peiner ppodaeMbT ¢ XKOPOHAPHETE
paspsad, HO HA TPaKTHKA <2 OXasa, ue
NBOREAAT KBANDAT C BPOCTa ¥ Manoraba-
PHTHA KOHCTPYEIUS IIPATSKABA OTIIHYHA
KAYECTBA KATO ¥3rsuynarel. Jluec vawus
SUTSHA € eqHa OT Jal-HOuyPHUTS KOH-
CTPYRIWR, H3TCH3YBAHE OT ASHTENUTE-
KBCOBDI , % ne Ge3 npasBo yecro
4 HAPWL auia He DX-amrenprs'.

T LK

15,1, Ksagparen excmest

Hal-u3BECTHATA ROHCTPYKIHS Ha (IeH0-
BENHOB Tuici) e wuicHdrrOpaTopsT (8K,
pasnen 4.1}, Ot Hero »Morar aa ce mo-
NY4aT KBRAPATAHST CHSMEHT ¥ HErORUTS
BADHARTH.

Axo eauH XopusograneH urehidpud-
PATOP € PA3TBODH  OTBECHO  HABBH
(bur, 15.13, 07 Hero MOXE /a €& HATIPABK

@ur, i5.1, Honyuasane Ha KBanparey eJIEMESHT OT
minelibrubparop |
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Gur. 15.2. Tlocoxa Ha TOKA B KnauPaTHHA CHEMEHT T
a -~ XOPUIoHTANHE BOHApH3alyst, O -~ BePTRKANNg
RONAPUBALAT

eIl KpapaT ¢ ALILKIHA Ha CTpanaTa A/4
cTosll Ha BBpXa ou. Ilpu epun Taxee
jgepopmupan  nuelipsubpaTop pasupe-
HENEHMETO HA TOKa HE Ce OTAuYasad OT
ToBa Ha OOukHOEeHus mneliduubparop.
Tora cneapa OT CTPEAKHTE 3a HAUpPABIC-
HYETO Ha TOK2, HAYepTanu Ha QuUrypata.
Jsara MakcuMyMa Ha TOxa obaue He ca
Taxa CUJIHO CBBD3aHM, KAKTO UpH nuiehg-
pubparopa, & €a OTHAJEYEHU HA OKOJO
0,35 A egma ot apyr. Tosa mpomens xa-
PAKTEPHCTHKATA HA HACOYEHO MNEHCTBHE
Ha TAKABA AHTEHA ¥ CAHOBPEMEHHO BXOM-
HOTO ¥ CHOPOTHBJICHUE CHANA HA OKOJIO
120 .

UenoppiHoBHAT KBAAPATEH eNEMEHT
MOXKCE Ha Ce pasmiiekia Kare ChLeluHCHUe
Ha gpa candaszuo Br36yNEHH HONYBBI-
HOBM funojia, TOH TpencrasiaBa Hak-
ppocrata ¢opMa Ha IWRORHA KOJOHA.
Kaxro e m3BeCTHO, TAKHBA CHCTEMA HMAT
[OBMINEHA CTENCH Ha HACOYCHOCT BLB
pepraxangara pasHgHa (x. paspen 13.3),
T.e. NOpE XOPU3OHTANHO HOJNAPH3UPAH
KBARPATEH CJICMEHT C€ Nojyuasa eiHo
yCHABAHE COPAMO HOJYBBIHOBAA IO,

Ana

KOero ¢e obsichssa ¢ HAMAISIBAHETO Ry
BYbIa Ha  PasTBOPa BLB BCPTHKANHATA
pasrura. To3x dakr Oeine NOTBLPHEH W
OT M3MEPRANVATA, HIBLPWERH 0T nabo-
paropunte Ha ARRL (or anrn. Amerijcan
Kadio Relay League), xowts noxaszaxa,
ye enuH OOUKHOBEH KBAAPATCH EIEMENT
(qaseptan na dur. 151 ¢ npekncuata
nuHng) wma yeansare 1 dB no oTtaomenue
H3 TONYRBINOBWS AU

Taxupa Kpaspatau ejemeHTH ¢ Qop-
MAT3 Ha PomMD AHec Ce USNON3YEAT CHBCEM
panxo. Ha apakrtaxa ce 0xasa, e Taknsa
SACMENTH, CTORINY HA CNKHMA CH BPDBX,
uMar  3a0eNeRuMO  [IO-JIONIM  KAuecTRs
KATO K3NBUBATENH, OTKOJAKOTO PCHYKE
HPYTH  UENOBBLANOBH  elements,  Tlpu-
uwHHMKTE 33 TOBA Bece ome e ca obacnenn
poxpait. O8CToATencTBOTO, e NPy Mak-
CAMYM Ha TOKA [ONHATA TOJNOBNHA HR
eHEeMEHTA ¢ OUBHATA Harope, HOKATo pa-
MeHATR HA TODHATE MONOBREA couat
HAOONy, 4aBa OCHOBAHUE Ha C& MHECHH,
4e TOBA BAANC OTPBUATCHHO BBPXY Xa-
PAKTEPHCTHKETE HA M3IBLYBATONS.

ITpeoGnapasamugar Gpolt 0T NpaKTAYe~
cxi u3palboTeHuTe KBAADATHH SHTEHH Ca
H3XGANCHH, KAKTO ¢ TIOKa3auo Ha dur. 15.2.
O7 CTpeHKATE 32 [IOCOKATA HA TOKA CE
BIXKHA, ¥C XOPHICHTANIWTE OTPA3IHIM
(bur, 15.2d) ¥ veprHxaNuuTe OTPSIBUE
(bur. 15.25) ce su36ymmar cuHbasHO.
Taka ce nonyuyana nuueiiHa noJIpU3aLus,
B touxara ma 3axpaunmane A pasnpene-
HEHRETO HA TOKA © CHHIOTO, KaxTo NHpH
HCEKH NOMYBLEHOB Iunon. Wsnbpusarensr
€€ 3aXPanBa B MakCAMYM Ha TOKa M Bara
KOHa Ha MMBONA ¢e Bu3Gymmar cupe
daspo (CTpenxuTe 3a HANPABICHMECTO M2

Dur. 15.3. onap 2 B o34 Ha Kﬁaﬂf/
PATHR GNEMENTH; 4 -— XODHAORTANRA HOMAPASAT
188, b~ BEPTHKANAA MONAPRIAUARL



TOKA AMAT €IHAKBa HOCOKA). B Toykure B
@ 1D, KOHTO Ce uamMupaT B Kpas Ha /BaTta
KOHA Ha W03, ChCEHHE HA Toykara
Ha 3axXpamnBane A, €& HaMupa BB3CL Ba
Toka. Tam [0COKATa HA TOKAa €& NPOMEHs
{px. crpenxure). Taka crpanste A u C
ce BB30YRIAT CMHGARHO, NOKATO OTpa-
apppTe B u D ca B opordsodasa. Tosa
o31AaY¥aBa, uY€ NP adTeHara, [oKasaHa
ua ¢ur. 1520, nonspusagusta € X0pu-
30HTAIHE, 3A0T0 XOPH3ORTATIHHTE CTpa-
un ca Bu3dyacmr cundazno. Hanpotus,
PR KOHCTPYKIsTa, noxasada Ha ¢ur.15.2,
3aXpaHBAHETO CTABA B CAIHA OT OTBCCHHTE
CTpatu ¥ XOPHIOHTANHWUTS OTPASHIM Ca
BB30yAeHn nporasodgasHo. B To3d Ciy-
gail MOJAPU3ALMATE € CAMO BEPTHKAIHA.
CnefoBateiio IIPY WH KBARPaTeH ere-
MeHT GOMIPH3AIEETA MOME Aa €8 onpe-
fernst upes crorperen uM3bop Ha TouKara
Ha 3AXpAUBAHS A, HPU KOSTO BAKH ClEji-
HOTO paBHio:

- 3aXPaiBaHC B GANA OT XOPU3OHTAN-
HUTE CTDAHH — XOPH3OHTANHA  DOIApH-
3aLs, '

—— 3aXPANBANE B eHA OT BEPTHKAIMATE
CTpany — BEPTHKAIHA HOIBIPH3ALNL.

Touywno cpemy TOUKATA Ha 3axpanBaie
Ha KBAApATA CC HAMHDE MEHHMYM Ha
RATPEKEHUCTO; TaM EJIEMEHTHT MOXE Ja
fpae 3asemen, §33 ToBa Ja € CBLP3AHO ¢
makaksa "epnocrarbuy., Ha dur. 5.3 ca
fOKa3aHyu  pa3dddEyX  BapHAuTH Ha 3a-
XpaABaHe M 333¢MABAHE HA KBAAPATHH efie-
MEHTH ¢ XOPH30HTAIHA U BePTUKAIHA {10~
mapusanps. 3a HeliCTBMETO Ba aTeHara
& 0e3 3HaYeHue Ay IPUM XOPU3OHTANHA
SOMAPHALS 3AXPAUBAHETO €& U3BBPIUBA
B TOukaTa A Hini B Toukara C, CbOTBETHO
Apy BEPTHKANHA NOAAPUSALMT — B TOY-
xare B unu D. Taszm xoHcraranua Moxe
A3 HMMa 3HaMedie OPH  OPaKTAYECKOTO
xoncTpyHpase Ha agredara. Iorato za-
KPAHBAHETO crasa upe3 cernacyeany T-
CHEMENT WAM ¢ U3LOJ3YBAHCTO HA Tama~
CpIyIacysaHe, AHTLHATA HE CC UPEXheBa
# Moxe na 6uac cppsana 0c3 u3ONALM
Banpaso KbM HOCCHATA Mayta B TOY-
sure A u C, cyorserao B u D. Odukon-~
RaTa HA CAMH 33XPAHBAH KBANPATEH €ne-
MEHT TpH pe3zoyadc tpsbea ga ObpHe TEO-
,peradecky 1 A, Jloxato npa obukHOBE-
JHIETe HUnOiM BUHATH Tpadsa Ha ce Hma
IPENRY eHO MSXAHHYHO CKBCABAHE HA
¢ AETCHHUS TIPOBOIHUK CHPHAMO CSKTpHYe~
“Lxara NeOKMHA HA BHAHATA, UPH KBAl-
ATHHS elienMelry Tosa He e taxka, Pasnuuna
CACABANNA BUHACK €A [IOKA3BANY, Ye 32
eT0 XOChMUNEHTET HA CKBCSBAME € 00~

roNsn OF eguHula, T. €. ToBa B Chil-
HOCT € KxoeuudesT #a yiuwnioKeuue. Tosa
BAKW 32 BCHYKY BHIOBC 3aTBOPCHY LENC-
DBJHOBH CIEMEHTH U 32 BCUMYKH BBAHOBR
oB6xsary. EbexTsT Ha YABIKEHHE CC 00aL~
HIBA C (aKTa, 4€ HPH 3aTROPEHUTE UEOo-
BLIHOBH EIEMEHTH 3a pPas/iAKka OT Oilh~
HATHS JUOON HAMA OTKPHT Kpall ¥ paus-
HMETO HR KanaluTeTATe B Kpas Ha ene-
menTa (5. pasaen 3.1.5.) e He3HAYUTENRHO.
QOceed tosa edeKT Ha YOB/DKSHHC CC 110~
JIyvaBa ¥ NOPAiy OTBBAHETO HA AHTCHHES
OPOBOANMK., 10 ChIIATA TIPYYMHA [PH
IPeCMATAHE HA Pe3OHAHCHATA AB/DKMHA HA
equs machidsrOpaTop He ce B3eMAT Ipel~
BUJL HBLIKAEATE HA JABara  CTPAHHYAH
OTPA3BKA, KOMTO OODPSASAT  PasCTOs~
JHEETO MOXAY YCIOPCAHATE NPOBOIHHIIA
AKO TOB2 DPA3CTOSIHUE CHIIO CC BKIIOYH
B cMETKATa, OBIATa AB/UKHHA Ha nuieid-
pufiparopa Crasa J1o-rofissMa MU paBHA
wa 1 A. Obuxoaxara #a KBaAPETHHS €rie-
meHT ¢ oT 1,02 no 1,03 A. Tlo-paso pan-
HHTE 33 JAJUKHHATA HA CTPAHUTE 94 KBAK-
paraus enemeHT Osxa zawxend. [ipn
TE3HW CKLCCHU AHTCHH PE3OHAHC Ce Moiy-
Yapame ¢ HOMOINTA Ha peaKTHBHM JIMHAH
(minetidhose).

CrhuecTByBa ©Ha NPOCTA BEB3MOKHOCT
38 JOOUBAHATENHO KOpPHrupane Ha Ha-
crpolixara B pesonanc. Ilposonuuxosara
kpanpartsa anreHa (dur. 15.4) tpadea na
AMA ABIDKHHA, MAJIKO DO-Majika OT He-
obxonumara. OT aseTe CrpaHy HA TOY=
XUTE, B KOUTO CC BXJIOUBA 3aXpaHBalLWAT
xaben, ce mocTaB# [0 €OWH HM30JATOP,
KOHWTO ¢ DIYNTHPAH C BABMBKA OT NIPOBOA-
k. Dunata HACTPOMKA Ha JKejanara
TOUYHA PE30HAHCHA YECTOTa CC M3BbLPIIBA
HOCPEACTBOM YBEITMY2BAHG WM HaMans-
paHe Ha Hasmekara., CLC ChIWMA yCHex,
HO C [DO-MAJIKO pa3sxoxt racrpolixara
MOKE JIa CTave ¥ OT CTpaHaTa, Pa3ioio-
MeHa cpetly TOYKHMTE HA 3aXPaHBaHG
{(pmr. 15.4b). B Tto3u ciyvalt e nyxen

w"\w—-—-}

®ar, 15.4. TIpoBOTAKKOBE HABHBKA KATO NOMOUIHO
HACTPOMRBALIC CPSACTBO NPH KB2APATHHTE SJICMEHTH
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CAMG IHME HIONATOP ¥ EHPA NPOBOUHE-
KoBa HABUBKA.

OBuIe B3ET0, P BCAYKY KBCORHIHOBY
AUTEHH PE3OHAHCHATA HECTOTa CC MBMEHS
cnei H3AUFAHETO I, 3a10TO B TO3U cOxpar
OBUKHOBEHO HE ¢ BH3MOKRO anTeHara 7a
ce OKayd HA TakaBa BHCOYMEHA, YE Ha cg
mpeuebperte BAMIHUETO HA 3eMHATA 110~
BHPXHOCT ¥ Ha OKonHata cpema. Kon-
¥0TO no-01%30 o 3eMaTa € OKa4cHa aHTe-
HATA, TOJKOBA HOBEYS PE3OHAHCHATA U
4eCTOTa €€ U3MECTBA KhM TTO-HUCKMTE
YeCTOTH. DPAM3OCTT2 HA 36MATa OKalBa
1OA00HC BAHSHUE H BHPXY BXOJAHOTO Chb-
apoTEBicHre. Makap ue KBaaparHusT
eneMenT, KOHTe MOME Na Ce pazriexia
KaTC CHCTEMA OF CTAKUPAHR ITHIONW,
He © Taxa YYRCTBHATEICH KbM Bbazeh-
CTBHETO HA 3CMHATA NMOBBLPXHOCT, KAKTO
AHTeHNTE, DA3NON0KEHY B €IHA PABHMHA,
om Tpubpano TOH CHIIO Ja €& OXAYRR
Ha BL3IMOXKHO Haii-ronAaMa BHCOYMHZI.

KoNKoTo NO-BHCOKO € IHOCTAReHa aHTe-
HaTa, TOJKOBAZ [O-MANbK € BLBABT HA
BH3BUIICHME PLE BCPTHKANHATA PaBHUHA,
Tosa e ocofeno Bamyo 33 HOHOCHEPHOTO
PA3nPOCTPAHCHNAE HA CHUTHANA HA MHOIO
rofeMu pascrosuund. Joanuar ¥pai ua
KBAaOparHaTa AHTEHZ N[O  BL3MOXHOCT
TpAGRA A € pasnoncweH nowe Ha A2
Han zemMuaTa nopbpxdocrt. [lpa Bucouuna
Ha mMouTHpaue 1 A ¥ TOBEYS B3NHUBAHETG
SPEKTHYECKA HE CC BIMRS OT GHE30CTTA
Ha 3enMaTa. FCTeCTBEHO IpeimMOrBara
¥4 MAJKHE LIBI  HA BH3RHIIEHNC BLB

BepTHKANNATA pABHUHA & TPOABABAT
H
4
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by, 155, [IpaBoorepnel UEHOBHIHOS SNEMERT;
@ - ¢ KOPM3OHTANNA JONAPHWIANIG b —- ¢ REpTH-
Kanga HOIapHIAnES
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CamMo NpU  XOPUIOATANHA  [IOSPIBANIL
Tipu Beprukanua nonspuzanus H-pae-
HAHATA 38 AHTEHAT4 € pasfoyioweHa Xo-
PUBOHTANHG HAL 3CMHATA INOEBPXHOCT,
3aroBa, 4 W O MEXAHHYHE CHODpPAMEHS
KBAHPATHH AHTCHH C BEPTHKANEA OOI-
PA3GIUIE CE H3MOM3YBAT PSUIKO.

15.2. f{panssrnona paMKoBs
FATEHA

YeCTO CLIUECTBYBA SKEAAHTES Ha €& Wi
TION3YBAT NIPSIUMCTBATA Ha HE/IOBBINORHS
umeid 1 8 obxsara 40 m. Eaun ejleMeny
33 obxBata 80 m obfaue Ox MIHCKBAN Mak-
MaNnKo HBE MadTH £ BHCOuUHHA 1o 25 i
Barona pamnonoburTe
ONETHC 10 KAKBA CTEREH MOXe A2 Obnie
namasien BEPTHKANHYAT PA3MEp Ha €J0Ha
KBAaPETHA NpPOBOOHLKOBA aHTeHa, O3
na ce Bpomar joGpATe 1 UITHUBATEH
cpoifeTsa. Tail xaro enementsy Tpabna
A MOXe 2 Ce HaCIpoOW B Pe3oHAHC,
REDTHKANHOTO CKLCHpaue TpadBa na ce
KOMTICHCHPA 4PE3 KODH30HTAAHO YO RIIAE-
pade. Taka €2 1107(y44Ba  [PAROBIBICY
nenerennoe ciement (Qur. 15.5). B mo-
GurenckaTa AUTEPATYPA Tasd paMKOBa
antena uwecro ce aapuua Oblong (or
AHCA, == OpaBObrsaHuK). GELXY nocrpoun
B u3apGSnan edHa TAKARa fPIBOBILI
auTcHa 3a oBxsBara B0 m M ¢ noRyYuxn
CHASAHUTE PEIYATATH:

CrpoBpa3no ¢ YCIOBUATA Ha MECTHOCTTE
orvouienueTo VI e Guno usbpasc
1:2,4. Tlpu voea BEPTHKAIHATE CTPaun ¥V
ca wvara memxana no 12,20 m, moraic
IBIDKAHNTE HA XOPHIOUTAJIHATE HIPOBOJ-
wunM ca Guny no 28,25 m. Tona choTBET-
¢cTByBz Ha o0mA ARIKHHA HA APOBGL-
vuxa 80,90 m. Homanar XOpH3OHTHICH
MPORONHEK Ce HAMEUPA CaMO Ha 3 m HaR

aemuara nosbpxuocr (A/27).  ¥iomepe-
HATA DPe3OHANCHA 4eCcToTa Ha Wiirhusar
yens Gusa 3670 kHz. Tosa osznauapz

€AHO HE3HAYATSIHO MEYAHUYHO CEBCH:
paric cupsno 1 A, KOSTO CHTYPHO € Hnie
NPCAHIBHKAHO OT MHOFO MaJKoTO pas
CTOsMEME N[O GEMHATAZ HOBHPXROCT. 38
opasmepseane #a ponolua amrena Cue
CHIOTC OTHOUIZHNES HA CTPANNTE ¥ MUGIC
ManKa BHCOuMMNZ, HAA 3¢MaTa Ce M3IO0Le
3yBa crephata Gopmynal

ofina  ABIDHHHE  Ha  IPOBORRMAKE =

297 (5.0



kppere  ofinara JbaxyHa Ha IPOBOJ-
guka ¢ 2 m, f ¢ B MHz.

Iipy  xOpH3OHTaNHA  HOJNAPH3ALUK
{dur. 15.50) ce NOAYYH BXOJEH WUMIICAAHC
115 €, nps X0EY0 KO WNUENTLT Ha CTOA-
HiM BRIHH FIPH W3MEHSHS HA Pe30HaHc-
HatTs wecrora ¢ 4150 kilz me ce npo-
senst noseye ot 1,5:1, [IpeycrpoiicteoTo
Hp CHINATA ABTCHL 33 BEPTUKANHA NOJs-
pusatas (Gur. NPeHY3BHKBA HaMas
JISBAHE B2 BXOAHOTO  CBUPOTHUBISHHE,
TaKa 9e TS MOKe Az Opje 3axpaHesa Ha-
IpuBO Mpes Koaxcuangd xafen ¢ BLAHOBO
cé,npe)maﬁeaus 70 ©. Ocsey ToBa mupo-
YRHATA Ha IPONRYCKAHATa YCCTOTHE JCHTA
nipH BEPTHRAIAA Jomspu3auus ¢ salere-
EYP0 HO-YOJAME, OTKONKOTS fIpU XOpH-
spuTanHa ooaapusanug. GOLX e nocrur-
wad opmyau DX pesynrard ¢ ta3@ npa-
BOBILIHE PamMKOBa antcHa 232 obxsarta
30 m. 3apamd onpoCTCHOTO 3axpansane
swienara © paloinna npeswMBO C_BEp-
THKENHA HONSpU3alns. 34 panHOBPBIKK
H& CRGIHE pa3CTOAHES XOPU3OHTAMIATE
NONSPY3BUAS © KATO 4C M MAajiKo o~
GnaronpusTHa, 33 DX-panucBpp3ku He
¢6 TOAYYABAT CBHUICCTECHM  PasNiuuMs,
Cemo Ttaka g00pm  DX-pesyatata ¢
npasobrbing PaMKopa antcHa 3a 80 m
A VIOCTHPHANY CKAHAWHABCKH PAIMOIEO~
Gurens.

OTHOWMeHHeTO Ha CYPAsnuTe Ha TPABO-
wreaumxa (10 2,4) sone ¥ Opu BL3MOM-
HOCT TPACEL JIa €O LANDPABH 110-MajKo.
AXO uYpe3 TO-#aTATBIIHO CKBOTBAHE Ha
BEPTHRANHKWTS CTPaia TOBA OTHOWISUHE
CTAHE FIO-TONAMO, Bi%hnb® HA DBL3BHIUE-
HEC BBB BepPTHKEIHATA DEBHMUA CE YBC-

IHMEBa. BXOANOTO  CHLUPOTHBICHUC Ha-
PaAcTBA M LPABOBILIHNATA DpaMKa Ici-

CIayRe, ¥aro obuxHoBeH meidrabpatop.

133, Bewrcemoma pemicena ad ena

S pes 1967 v. WeDL na nepsu mbr
UPRIIIONI LERUBLALIOR ENCMEHE C TpH-
breiBa GopuMa, KOUTo npeacTasinna pas-
HOBHAROCY ©A KBAAPATHATA pamxa. Kax-
TO € noxasano ua dur. 15.6,TpABrLAHKK BT
& PABHOCTPAHEH W BOSKA, OF CTPAHUTE UdiA
Ehmgana M3 TPRATBLANEKLY CTOW U3~
UPABCH WA CHMHUA CH BPHX W HAR-9GCTO
] %axpama B Ta3’y Touka. Earxa Takasa
KoUCTpYRIWs  MMa  pepung  MexaHwuHy
HMCTBE CHDAMO KBAXPATHHS CEMENT,
H TOBA CC NOCTUTA BROHOMEUS HA Ma-
Icpyamm. 3a cMerka ma tosa  ofaue
AveTe paMena A w R TreDRA Ja Ce Ha-

/
Y4

bur, 15.6. Hemvopunua PAMEOBA ANTEHA

UDEABST OT TBLDL MATSPHAN, HATID. 3MDPaBa
TpB0a OT Jiex Meran, noxaroc XOPH30H-
ranuara crpana C voxe fa 6vie or npo-
vomunK. Tpnbure ¢ momxuna A/3 mosso-
JBIBAT  CAMOHOCSINATA KOHCTPYKLUS Ha
TA3W AHTCHA A2 Ce WINOIBYBA Camo 32
obxearure 101 15 m.

Oxasa Ce, ¥e LCNOBLIMOBATS AENTO-
BUAHR DAMKOBY aHTCHU €A DPaBHOCTOWHU
HA IENOBBIHOBATE KBANPATHY CHEMEHTH
110 BCBYKH CHEKTPHYCCKH noxasaTein. B sa-
BHCHMOCT . OT BUCOYHHATA HA MOHTUDAHG
BXORHOTO CHUPOTHABICHUE BH3/H3a na 90
no 110 €. Tlopsan U3NON3YyBAIETC HA
TPBOK OT JeK MeTa) ¢ ronsma NoBBPX-
HOCT BHCOXOUECTOTHHTC 2ary6u, npemuss
BUKAHY OF CKRH-C(HEKTa, €24 NO-MANKY, 0T~
KOJNIKOTO Npu  ejieMenture, u3paboTenn
OT TBHBX NpoBomHUK, Marnexnpa, ue
IMUPOYHHATA HA NIPONYCKAHATA MeCTOTHA
JICHT2 HA [LCHTOBMIHATA PAMKOBa AHTEHZ
¢ HO-TONEMa OT Ta3y Ha KBaAparHara
PaMECBA 2HTCHA.

Posonancad Heiokaua wa AenToBMI-
BATE PAMKOBZ ZHTCHA MOXE I3 C& H3-
qUCTY 10 HOPMYIaTa, BANHAHA W 32
00MaTa HBAKAHE HA KBAJDATHAS €JICMCHT:

00w@ ALIKHEA  HA  OPOBONHHKR ==

3066,
-

15.23

KBACTo ODWaTa NuIKvHa € B m, 3 f
¢ B Mz,

Hpu ToBa ce mpepnonara, we eremen-
THT € pa3snonoxeH Hall-mManko Ha BuCo-
wHa Af2 HAam HOBBPXHOCTTa HA 3eMATE

HenopbanoRaTa HENTOBHAHA PAMKOBA
aHTeHa ¢ M3NPOOBaHA B HUCKOYECTOTHHTE
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soBuwrencky OGXBATH ¥ Ca paspaboreun
pasipuy  HEHgH  pasHOBHAHOCTH. Ha
dur. 15.7 ca MOKa3anK HAKOIKO BADHANTA
Ha ACATOBUAHATA PAMKOB3 AHTEHA, KOUTO
paborsti nobpe. Topa ca OPOBOAHMKOBA
rouctTpykuuy 3a obxearare 80 m u 40 m,
KOWTO B CHOTBETCTRHMC C MECTHATE yC/io-
pus ca 3aRwpprenu W NedopMUpai.
KorcTpykuuute ¢ ¥ b ca XKOPUSOHTANHO
FOASPHIVPAE, HOKATO AHTSHWTS, O3Ha-
uyeuu ¢ A d, paboTsiT ¢ RepTHKAIHA 1O~
yvsaums. Pasmopmogoctnre b u d ca ¢
HAMAJCH BEPTUKAISH Pa3Mep ¥ Re ca pas-
HOCTpanHy TPRLUBANAL, B To3i cayvai
TpsiBRa Na CC BUEMAsd OTHOmICHHETO BlA
ma me wansunm crodHoctra 1: 1% Toit
KaTO Te3H MIMEHEeHU KOHCTPYKIUHM HOYTH
BHHAIH CE& OKaysaTl Ha MAJIKZ BACOIAHA
A 3eMara (APSCMETHATO CHPAMO Hbi-
XUHATA Ha paboTHaTd BbAHA), MMNDoNAH-
CLT B TOUKHTS HA 33XpaiBane fipueMa
CTOUHOCTY, KONTO HO3BOIABAT NMPSKTHO
3axpansane ¥pe3 xabenm ¢ BRIHOBO Ch-
npotusnenve 70 £

Benuka UenoRbAgoBy nuielidose, onu-
camu TIO-TOpe, HUMAT  OPEGIMIHICHHO
eHAKBA JHATpaMa HZ HACOuCHO  HoH-
creue. T¢ H3NLUBAT ABYUIOCOYHO OTKBM
WMpOKATA CH CYpapa B MMAT BIBN HA
pa3TBOP4 B XOPU3OHTAIHATA DABHEHA
oxono 80°. Ilpu XopuloHTamia HoAspH-
3auMs HA PAMKATE CBRUIECTDYBAT W BEp-
THKaHO HOAAPASHPAHU KOMIOHCHTH HA
W3IBYRAHCTO, KOUTO CC pA3NpOCTPAHABAT
HAUpPSYHO Ha rhasuud Jpd. [Ipn Bepri-
KajiHa ITONApI3ailsis HAa adranara ndpa-
3UTHOTO HAUPEIHO W3ABYBAHES € XOopn-
BOHTANHO NOJAPH3APAHO.

XX A

BAS1]3

)] A "

$ur. 15.7. PazaosanHoCTH Ha HASATOBHHHATA DaM-
XOBA AHTEHA! @ M H — KOPUIOHTANHO NOJAPUIU-
‘paHn aWrteny, ¢ M d-- AHTGHM C BepPTHKAAHA HO-
HAPHIALHA - : :
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i5.4. [enoBsiusBH DAMKOBH
anTens ¢ PeQUIeKTOBH

Tipocrure ocuonnu GOpMH Ha 1EHO-~
BRIHOBH PAMKOBH AHTCHH MOTar 2
Obaar HomLIHeHW Ypo3 nodapiue Ha M3-
padoTeHd 00 Chuins HayuH pediaekTopu
wnu mupexropu. Taka ce oayyasaT BH-
cokosd2KIHBHH  GHHOMOCOMHO  F3AbYU-
Bauld HaCOMCHH AHTEHH, YUSTO YCHIIBAHE
pr3nusa #a 5 dB. Tosa 3nadnrenHo yse-
JBIYeHYE HA YCHIBAUETO Ce NOCTHra npH
OTHOCUTENHO MAJIKH HAOUBLIHHTSIHT DA~
xon u Ge3 ocoleHn KOHCTIPYKTUBHH XA
MEXAHHYHMA YCIIOMHEHUSL.

15.4.1, Jisoen xmanpar

Jpo¥uust KBaJPAT © MHOTO H3BECTCH
opell  pAnuOSIIOOHTENHTE KaTO HacodyeHa
agreda 3a DX-pagaosps3cy. Ha dar. 15.8
€ [OKA33HA CxeMara Ha TO3H HACOYCH
W3IbUBATEI.  JAXpaHBaHaTA paMka  ce
CHCTOM OT eluu xpaupdred esaement. Ha
pascToanue A or 0,08 ao 0,25 A ¢ pas-
NOMOMKEH BTOPY, AHAJIO MYRO H3paloTeH
IPOBOAHMKOB KBaApAT, KOHTO HAA-4eCTO
C& HACTPOHBAa C HOMOW(TA HA NOTbIHH-
TeneH el Taka, de da JEHCTBYBA KaTo
pednexrop, Tosu nwiehd cayxd xaTo
JOMBIHUTE/HA  HHLYKTHBHOCT #H TpadBa
na  ochuecrsn  (a3oBOTO  M3IMECTBAHE,
HeoOXouMUMO 32 ACHCTBHC Kato peduiex-
Top. Heromo npeauMcrso ¢ ToBa, ue
Ype3 MOCTYETO 324 KBCO ChelHHeHuE, Koe-
TO MO¥E [ HU3MCHS MEC1ONONOWCHUETO
CH, C€ M3IBBPUEA TOUYHA HACTPOlKa 34
HAR-TOJBIMOTO BB3MOMXKHO 3aTUXBAHE HA
curpana B ofparhHa focoka. B nocnexuo
BpeMe BCE HO-4eCTO pediekTop®sT e
H3CPAXOE KATO €OmH 3aTBOPCH UpPOBOJ-
HUKOB YETHPHBIBIHUK 0€3 HacTpoiisauy
uueid, 3al1010 PasMEPUTe ha CTPaHuTe,



geoBxonanmu 23 Hail-mobpo nelicreue wHa
eIEKTOPA, BEUEC €& ONPSHEHCHH HOCTA
TOYHO.

Hoceluara KOUCTPYKUHS HA anTCHATA
MOKE Ja OB HAUPABEHA TIO PABIHYCH
wauuy., Eaum psoed xsanpat 3a obxpa-
Twre 10 m a 15 m MOKe jga ce waupany
OT FMOpEranpanyu JbPBCHH JIETBY HAX
KpoLiis npbrose O3 uenope, XKaro ce
M3NOA3YBAT MANKO METAIHN O0miuBKM.
Yipu antens 3a obxsara 20 m or cvobpa-
SKEHMA 38 HAMaNsBaHC HA TEINOTO, 3hpa-
BHHA M &JIACTHYHOCT HOCCIATA KOHCTPYX-~
g 6u Tpabsayio ma ce Haupasu oT Gam-
Gykos®. npBukd. Juie pO-NPRroanYM 3a
TA3W  Uell ¢4 TOJHCCTEpPHUTE - NPBHTH,
3a3/IPaBeHM CBHC CTHKIIOBJIAKHO, KOWUTQ Ce
H3NOA3YBAT 34 DPOM3BOACTBOTO HA Bb-
AMYAPCKH UPBLTH. Paznuiui  KOHCTPYK-
THBHM 0coBEHOCTH Ha Te3H auTCHU Ca
onucann B pasnenwre 18.8. u 18.9, Ocpen
TORA B TE3W P3IFCIA Ca AQLSHU M yKasa-
HESL 34 UPAKTHAYCCKO W3ITBITHCHEE.

Ha dar. 15.9 ¢ poxa’aHo KOHCTPYk-
THBHOTC WIILAHEHNE Ha efuilt obwkuo-
Bed ABOGH Kpaapar ¢ $opmara Ha pomb.
Toan naupR Ha n3paboTsane Moxe Aa
ce m3nos3yBa M npH u3paforTsade Ha
ABOCH KBAAPAT, YAUTO ENSMEHTH JICKAT HA
enHATA CM CcTpana. 3axpaHBaHETO HA Ta-
KaBa AHTCHA CTABA B CPENATA HA XOpH-
SOHTAJIHAN OTPAZHK, & HOCEIIATE paMeqHa
TpabBa a ¢e 3aBBPTAT axcuanno Ha 45°
Ha nocneppara CIOMEHATa KOHCTPYKUMS
Ce NpHIBICBAT MO-HO0PA WINEYBATENHE
CBOMHCTBA M 3aTOBa CC HM3NOJ3YRa NOYTH

waxmoanTenao camo T, Crabunuocrya
HA AWTEHATa CC HOBUIIABA 49PE3 OOTmxKH
oT W3KycTReHo Baax#o. OWe no-nomxo-
ASMH ca OOTHKKH, YPONMTH CBC CTBRRO-
InacTH, 3AIMETO TS HE Ce  pasTarar.
AXO 3a m3paboTsane HA HOCCWMTE Yactu
pa asrewara ce m3nojsysar Gambykosu
AW NIACTMACOBY NPDPTH, ARTEHHKEAT Bpo~
BOJAHWK MOXE Ja CC 3aXpPen KhM Tax 66’3
usonaropy. Tlomaxora HOCEIATS DAMEOHA
CC nIpaBsT oOv Tm;ﬁu OT JCK MeTal, YHHIOo
Kpakiga ca cuabienst © wWionaropu ¢
IBRIDKEHA oKoNo 20 cm.

JAAMETHPBT o MEOHATE TPOBOMHALY,
W3NOA3YBANK KATO AnTCHeH NDOBONHUK,
¢ Gen ocofeno 3uadenue 3a enekrprye-
cxnte cpoficTea na anvenara. ITo mexa-
HUMER  ChoOpaxeHus Ce  HPeanoyuTar
NpOBOMHALA C HMHAAMETHD, [NO-TONAM OF
1,5 mm. MHOTOXEAHKTE NPOBOAHKUUE €&
MO-FHRRARH OT SHHOKWIHATE B 3aTOBA €6
obpaborear no-mobpe. Fisnonsysaunre
eOHO- WIIM MHOIOXHJIHM aHTCHHUW Opo-
popHAN® Morar pa GpHar M ¢ unacIMas
copa o0BuBKa. =

Kaxto Geme xazano B pasmen 15.1,,
oBuKOKATA HA KBALPATHAA ENCMEHT, Ha~
¢Tpoen B pesowade, Tpabsa ma Gbae no-
ronsma or 1 A. Ilpm 3axpunpanns ene-
MEHT HA AROUHMS KBaAPaT XoehuimenmtvT
Ha YOBIDKEHHE CHPSMO  PE3OHAHCHATA
memoxuaa e or 1,015 mo 1,020. OGukon-
KaTa Ha pediiektopa MOxke Ia Obae paBHa
H& Ta3H Ha aKTHBHAS eNeMeHT. B TaxsB
cnyuaii obaue pednexToppT TpsOBa nd
Gune cuabmen ¢ HacTpoiipaiy mnehd
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fotmermpUuiia
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S Apaxcuasgr FaXped-
it By xadea

TEH O CHOMEHT €

Dur. 1510, Saxpamsax
raMa-crriacypane

Heropala MHAYKIHBHOCT YBEARYABA CHOK-
TPUYECKATE J(BJDKMHA Ha pedierTopa.
HanocHeapx TO3H  HacTpoBisany inehd
¢¢ IpEMaxBa M CC YBENNYdpa CROTBETHO
ofuxonxara Ha peduickropa. B To3M
cnyait ofuKonkara Ha PeNIeKTOpa BE3-
auza uma 1,113 A, Tlocodemnre no-noiy
HOPMYSH 33 OPAIMEDHBAHE HA ANTCHATS
LOBOEH KBAIPAT™ BAXAT 38 BCHUXH KLLO-
BhRIHOBY OBXBATH.

Axmiteen (30Xpanean ¢iesenn)
O6uia ABIKEHA HA IPOROAHNKE =

m?@;ﬁ : (15.3)
Iipnxupa Ha CrpaHaTs 0
(15.4)

KHAETO OBWATA HBIDERHA BA TIPOROAHAKR
o MB/DKHENATA HA CTDAHaTa Ha kBajpara
casm,fen MHHz

Pedinermop

O6ma IbKEHA i GPOBOMHAKA

“?4 : (15.3)
83,5
HpIoKuia Ha CTPABaTas ,,,f;_ » (15.6)

KBISTO OBIMATA ABJDRYMHA HA TPOBOLHMKA
g0 IHIDKAHATA HA CrPANATA HA KBaapara
casm, fes MHz
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PasCTosSHHETO MEKIY “XTHBHHH </ic-
menr u peduexropa Hama ocofeno 3ua-
YCHUE 3a YCHJIBAHETO Ha cucTemMara. Mak-
CUMAHOTO yeuasane ot 35,7 *dB ce mo-
CTHT2 NpH pazcrosmue 1o pedaexropa A
oxosio 0,12 A, Tipu yscrmuanane win
HAMAINBAHE Ha TOBA Pa3CTOSHEE YCHI-
BAHETO MHOCTEICHHO HAaMansBa, HO IpH
pascrostus 0,08 A u 0,22 A 1o BCR OHIE
uma croimmocr 5.2 dB.

BUPOTHBHEHMETO HA  HINHIHAHC Ha
@Ha aHTCHA IBOSH  KBAPat, opazme-
DEHA 33 MAKCHMATHO yonaBame (pascros-
auero A e 0,12 ), e oxono 70 Q. {lpn
ToBa 0o6ave ce Tpenuosara, ¥c AWrcHara
© MOHTUpDaHa Ha BUCOWMHA tous Af2 Ha
HOBBPXHOCTTA HA 3eMsrta. AKO aHTSHATd
CE OKAMM Ha BHCOYMIA HALD. AJ4 man se-
MATE, CHUPOTHBIEHHCTO HA HINHMBANE
coasa 1o 40 Q. Ocofeno MIToAHO € pa
ce M30UPa PASCTOSHHE MOKAY SRTWRHER
enemMent ¥ neduextops, pasuo xa 0,1 A,
3AMOTO B TAKBB HOTO Che
npoTuRnenre ma darsnata o 60 £, a
yeunsanero -— 5,6 dB. Biavowuo e 3a-
KPAHBAHSTO [Aa CTrafe Hanpaso ¢ KOaAK-
caanent kafel ¢ BLANOBO CHIPOTHBIGHHES
60 . Bawe -rorasa CAMETDHIHAATA
anTeHa LMBoen Lpanpar” ce me30ywim
4ypes elwi wecuMmerpuyeH xKabenm @ mome
Ha €6 VOSBHT TIOBLPXHOCTHH BRIHM B
oSpuskara ua xabona WM WIMENCHUS Ha
AuarpasaTa acoyeno gekcrexc. Beu-
pPeKY TOBA HAKOU PAHOUOGUTENU TPen -
ITOUMTAT TO3M HAYiTk Ha 3aXpadsaye, Karo
CUMTAT CIOMCHATH /2 HO-TODC HeIOCTATRIHM
34 HE3HAYHTCITHH.

FaMa-chriacvBaneTo (BK. pasior
Ch3dasa no-GrarcupusTHd  yCROBUS 34

3axpanBaHe Y xozxcHaneit  xaben
(ur. 15.10). K ¥ 33 aKTUBCH Cne-

MEHT CC H3NOJI3YBa eIt 3aTBOPEN, fc-
APEKBCHAT USTHPHBI BARKK OF HPOBOJI-
Auig. Hpes ceriacybalivi raMa-€asMeny
e [OCTHra TOYHO CBHIVACYBAHS A 3a-
xpaxsanst kabem, PP KOCTO CTARA o Te-
OBXOLHMOTO CUMCTPHPAYE K €€ U3RLPIIBA
CIHOBPEMERHO ¥ KOMHOCHCZLNA H3 BIlUsA-
HUETO HA OKOJHATA CPCAa BHPXY CHIPO-
THRIEHUETO HA n3bypade. (UBriiacyBa-
ATHAT ramMa-eiieMenT ¢ nipaborsa o1 npo-
BOAHUK C JMAMETBD OKoJo 2 mim. Pas-
CTOSHUETO MEKIY HEro W aHTteHsys upo-
BOIJHAK €& (UKCHpaE OF IUIACTMAacoBH
w30maTOp ¥ He OuBa iz OvAe nNOBLYS
ot 50 mm. Ciien ¥3BbPIIBANLE HA HACTPOR-
KaTa NPOMEHJIMBHAT KOBACH3ATOD MONKE
Ha ce 3aMEeHU ¢ KOHASH3aTCp ¢ NOAXONS~
A fIOCTOSHHA CTOHHOCT.



Tabauye 151, Jdownu sa opazsepasane na aminenu Pu0soen  readpant® (gue. 15.8
w Pue, 15.9)
o 20 m I5m 10 m

Otxpar 14100 kHz 21200 kEHz 29000 kHz
,ti;;mena ¢ zu/zeuq; @ SHOPA o -
LCrpa=a I 5,40 3,60 2,62
Crpaya 1, 5,40 3,60 2,62
Avmxuva wa nmeiidba 3 pedriexkrops 1,50 1,00 0,70
Anmena 6ez waziih ¢ pedhaexmopa
{rpana /. 5,40 3,60 2,62
Cipana I, 5,92 3,92 2,88
Pascmosanne Mexcoy eaemenmime A
D08 A (G52 dB, Z~45 ) 1,83 1,22 0,91
2,10 A (G=25,6 dB, Z~560 Q) 2,25 1,50 1,12
9,12 A (G~=5,7 dB, Za 72 Q) 2,68 1,79 1,33
D150 (Ga35,6 dB, .?~ 85 ) 3,20 2,12 1,60
2,20 L (G54 dB, Z~ 110 ) 4,25 2,83 2,12
Pasmepr Mo Co2rRCYEAUIUA 2AMU-€18 MM
{puz. 15.10)
Hemmuma L 0,90 0,70 0,46
Kanrarumel:ﬂ(ﬂ," 100 pF 75 p& 50 pF

Bemaxe pasvepn ca B m

B rabn.15.1 ca najenu
ARDKAHE Ha Tama-crieMedts L, Kakro u
MAKCUMANHATE CTOMHOCTH Hu DPOMEH-
apBuA KouAensaTop ¢ 33 OTHQIHUTE O~
Surencky 0bXBaTd.

B cnmara Tadnuua ca celpany ¥ yan-
HY 33 PasMCepuTe HA AHTCHYW ABOCH KBaj-
PaT, Karo €a D3eTd NPEeABKA KAKTO KO-
CTPYKUMH € HACTPOKBAZM TNOCDENCTBOM
wnelid pedsexropsn eneMerT, Taka u
TAKURY, TPK KOHTO PedIIEKTOPSHT caM 3a
cefe ¢ e nacrpoch B pPe3OHAHC.

Uipepummure  pauex 3a  U3BBHPERHO
TOAAMOTO YCRIIBAHE ¥a KLCOBBIHOBHTC
aHTeny ,JapoeH xBagpar” (mo 11 dB)
HOJIOWUTENO 8 ULIDEAT HA TPEIMKY 1Py
AIMEPBAHETO, KONTO ¢e Das3upar Ha cpas-
HABAHE HA CIUIATA HA 3BYKA NPH JaneuHy
PaMMOBPB3KY PIM TBK  SH3HHKBAT HO-
DA HEKOHTPONBPYCME HESHHODOIHOCTH
B MIMEPBAHOTO FioNle (HAND. 1PH OTpaKe-
HEe Ha curHama). Kaxro € M3BectHo, u3-
MepBaHere Ha afcosordHara  croifHocTr
Hi3 YCMIIBARETO H3 KBCOBBIHOBUTE AHTEHM
€ MHOTO TPYAHO; panuomroSuressT He
MOXKE Jla peanu3upa HATO HeoOXomHMara
38 UENTa BUCOUMHA HA MOHTUPAHE HA AHTe-
HATA, NUTO OBK MOXKC JA CH3AANE XOMO-

HEODXOHHMUTE

14 Happusuk no anresy

TeHao usMeputenaso roje. {o-necHo ce
ROCTHTa A0 HeATd, aKo autenard ce opas-
mepu 3a YKB unu ouie no-zobpe 3a ne-
MHMETPOBHS OOXBAT ¥ UBMEDBALUATE €O
w3BhPIIaY ¢ 7Ta3W awrena. Tst Ow npen-
CTaBNARANG CHMH MOMEH HAa MCTHHCKATA
KBCOBDBJIHOBA RHTCHA 0 € HOOyCTAMG HOy-
HEHWTE PEe3yntaTH oF H3MEPBAHETC Ha
YCRABAASTO Ja €8 NPSHECAT © IBIHO NPaBo
¥ B KpCOBRIHOBUS OOxmar. Te3u nanny
ofaic He mocsT ocofeno MHOrO uMudop-
Malls 33 TIPAKTAYCCKHTE BHRIMOMHOCTE
38 WBNCII3YBAHETO Ha Taxkasa aureHa 32
YCTAHOBABAHE Ha pPALUOBPE3KM HA 10~
jieMu pascrosmus. Kakre ¢ ofscHeno »
pasgens 2.2.2, w 3.2.2., maneanoro pas-
IPOCTPANEHUS €8 JBIDKH NPEeH BOHUYKD
Ha OTPAKECHHE HA CHTHANA OT PA3IRUHATE
cIoepe Ha Wiorocdepara. Tosa o3rguana,
¢ RUBART HA BHIBHIUCHUE HA IJIABHYUS
JBY HA AHTEHATA BBB BEPTUKAIHATA DaB-
nupa Tpadsa ga Oble KOJKOTC & Bhi3-
MOXKHO FIO-MaJThK.

Eraxupanare auTeHy ¢ XOPHIOHTANHA
TIONAPH3ANMS UMAT FOJAMA CTENCH Ha Ha-
COYCHOCT BBB BEPTHKANHATA PABHUHA H
TCXHUAT BrbJ HA BBLIBHIICHHES € TIO-MAILK
OT TO3M Ha AHTSHE ChC CRIIOTO YCHIIBAHE,
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MOWTHPAH B ¢NHA PaBH¥HA Ha Chilara
BucowuHa. JIBoHausST K3aApar € BChLIHOCT
efHa AByeTaxHa apreHa ¢ gobpa mexa-
AMYHA  VCTOHMZBOCT 32 KBCOBBIHOBHTE
obxsaru (DX ob8xzarure), KOATO MOKE
na ce w3pabotd H Xaro BBPTHIL €& Ha-
COYCH H3IIBbYBATEI.

He Moxe pa ce otpeue, Ue IpH yoeTano-
BABAHE HA [JACURH PafHOBPDBIKE B Kb
coppngoBusg 00XBaT RBOUHHAT KBaupar
uMa HA¥-MaJkoTo CHUMTE HPeAdMCTBa,
KAKTO ¢fHa TpueneMeHTHa Seu-aureHa,
Makap Y€ DOCHCAHATA UMA TO-TONSMO
abcomoTHO yeuimane. Hu npakTuka npu
DX-paduoBpe3KUTEe YeCTO Cc€  cpeilar
3HAYMTENNH DAMIEKA B e(SKTUBHOCTTA
Ha AHTEHHTS, K&TO IIPEIMMCTBOTO YCCTO
€ Ha CTpaHara Ha JIBOHHEMA KBajpar.
Te ce mpipxar WIKIICMHTEAHO HA CPaB-
HATIIHO MaAKHS BTBJ HA RL3BUINCHUC HA
TIABHUA JIbY B3 BOOTHKANHATA DABHUHA,
KOETO OHPEHCHs H TOMMMOTO PasCTOSHHE
OT AHTEHATA JO TOYKaTa O1 3CMHATa 10-
BBPXHOCT, B KOSTO IOMuJa OTPa3CRUNT
oT Honocthepara CHTHAL.

15.4.2. Aurena ¢ KPBIEA DAMKH

AHTEHaTa C KPHIIM PAMKH CE OTiiYana
o1 ABOHHAA KBaspar INABHO 10 TOBA, Ye
BMECTO UYCTUDUBIBLIHUTE AHTCHHH eJle-
MEHTH Ce B3Hon3yBaT kpwrim (Gur. 15.11).
Koiito ¢ npoyen BHUMATEIHOG HO-IOp-
HuTe OGsCHEeHUS 33 HaYWHA HA JeHcTBHe
Ha ABO¥HUA KBalpar, we pasbepe, ye nmo
OTHONICHHC HAa H3BYBAHETO KPBIOBATA

pPaMKOBa aHTCHa HMa ChHIHTE Adpam:cp}m
cro#icTBa.

{Tpi npennonoxende, ue Tasd aHTeHa
ce u3paboTA XaTo UEAOBWIHOB nuieid,
TS € XOPUBOHTANHO MOJSpU3MpaHa, KO-
TATO 3aXpayBascTe Crasa oy Ml
rope (RaKTo M ABOIHMST KBaapar). AKC
3aXPANBAHCTO € OICTpasy, [BONspusa-~
LHSTA © BepTUkaiHa. 110 oTHoueuue Ha
YCHABAHCTO W Ha pa3sXoauTe 3a Mares
pHagH KPBroBara PAMKOBR aATEHA CHOT-
BETCTRYBA HA KBAADATIIA AHTEHR CHC Chb-
mus 6poil encvzmiy., TwiY XaTto 3a KPBI-
nara aiwreHa Tpsbpa A3 Ce B3HOA3VBY
TPsGa Witk YCTOWMHS TNIBTEH NPOBONHUK,
TA BCE 118X € MaJKe OO-CKbIla U ho-
Tpynua sa #u3paborsane. Tosa 6u morno
na Gone obsicHengeTo Ha axrs, Yo Ta3d
KOHCTPYKHES HOCera HE ¢ HamMepwia ApU-
noxeHue B Eapoma.

15.4.2.1. Kpveoea pamxosa ammena ¢ Gsa
eaesenma

Ha ¢mr. 15. H € [IoKas3ana Kpmorsa paM-
KOBa aHuTena ¢ 2 eneMeda 3a obxpara
10 m. Pe(bneKTomfr NPEACTARNNBA. eNUH
3arBope oGpbY ¥ Ce HaMHPa Ha Pa3cros-
Hue M4 Oor axXTEBHHH CIEMEHT, KOHTO e
IPEKBCHAT B TOYKHUTE, B KOWTO CC BKITFOYBR
3axpaHBaliaTa JMHUL BXOOHOTO CHIIPo-
TUBNCHHEE HA aHTeHara € okoyo 75 Q.
TopHuaT XOPHIOHWTAIEH HOCAY MOXE Na
Onie METANMUCCKH;, CASMEHTHTE MOFaT
Ha CC TIpUKpenstT XbM pero Ge3 mzonauus,
3a xoned HOCAaY Ce M3NOJ3YBa BMOPESTHE-

Pascrmonue -254cr,
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©ar, 15.12, 3-enmemernyra KXDBIVA pamkosa autema 2a oSypara 10 m

pana xnpsena JgerBa. O NO-oAXC-
pswa e Tpuba ot PV, zamoro e MHOrO
JIEKa ¥ yCTolunny ua xoposusa. Mowxe ma
Ce pasuuTa Ha yomiapaHe ot okoyio 5 dB.
Pasmeprre, HeoOXomuMu 3a pe3oHanca,
ca nanccenn Ha ¢ur. 15.11. Iipecmara-
HETO Ha PASMCPHTE HA AHTEHATA 3a APYra
PE20HAHCHA YECTOTA MOXE Ja CTase 1o
cnensrTe Gopmya:

Obuxonxa = 3axpa#dbaul eJeMenT =
307

=201 5.7
S

Obuxonxa peduexrop = 3}2?., (15.8)

KBICTO OGHKONKATC €A B METpH, f ¢ B
MHz

15.4.2.2. Kpseosa pamrosa anmena ¢ mpu
eaemeHma

3a 10 m-ofxpar Bce OmE MOXE Ia Ce
OCBLICCTBY U 3 eNeMeHTHa Kpbrosa paM-
wopa anrtena. Ta3u Bucoxo edexrmsna
HACOYCHA aHTeHAa € JoKaszaHa ua ¢ur, 15.12.

Ha durypara ca manena pasmepure na
agreHaTa 3a AwLKHHA wa  paboTHaTa
BojHa 10 m. Twil KaT0 BXOAHOTO CBLAPO-
THBJIEHNE Ha AHTCHHATA CHCTEMA € MHOTO
MAIKO, CBHINACYBAHETO KLM 3aXpaHpBa-
aTa JHHHA C¢ H3BLPLUBA 10 HAYWHA,
onucan B paznen 6.4. (omMera-chriacy-
pane). B To3n ciywall smara KOHCTPYK~
Hust MOxe na Oblie METajuvecka, T. e.
FOPHUAT M JOJAHUAT HOCAY HA CAEMCHTHTE

ca or meran. EsSleMenture MOraTt na ce
3aKpenBarT KbM Hocaumre €03 H30NAUNg
orrope u oramony. Paszbupa ce, BB3-
MOYHO € Jla ¢ W3NON3yBa OMera-chbrjia-
Cynaue W NpPH ABYENCMCHTHATA KpPbi OBA
pPaMKoBa aHTEHA; TOraBa W 34 Hesd MOXE
Ia C¢ Hanpasy H3LIO MEYaida HOoCella
KOHCTPYKLKS,

Fipu TpueneMenTHATA 2HTEHA PA3CTOg-
HUETO MEOXAY aKTHBHHS €/IeMEHT M ped-
JexTopa e oxono 0,21 A, a Mexay akrus-
HES €NEeMEHT @ aupextopa — 0,14 A,

Tipy opasmepsiBaveTo Ha TPUSIEMERTHA
KPBroBa DaMKoBa AHTEHA 33 Apyra pe-
30HAHCHA YecToTa Tpsbsa Ha ce mamon-
sysar ypasmenus (15.7.) u (15.8.). O6u-
KOJIKATa Ha JHPEKTOpa €€ WM3YUCIABA HO
dopmynara

.. 289

Cluxonka IUPERTOP 5 . (15.9.)

Bes Bewuxkum criyuam crasa gyma 3a
OBIGKUHATA Ha JIpas OPOBOMHEK, KOUTO
TpsiGBa Aa CE CBME Taka, 4€ Ha CC TONMYYH
sarsoped obpeu. Morar ma ce m3nosa-
3yBaT TPLOM C KAKbB & € [uaMerhp,
crura m3paboreHmTe OT THX €JIEMEHTH
Aa BMAT ROCTATHYHA MCXaHUYHA CcTabwmi-
HOCT.

Ilpasu prieyarsieune, ye ¥ IpW KPHraaTa
pamMKoBa anTeHa ODUKONKATA HA aKTHB-
HUSI €EMEHT, Opa3MEpeH 3a JajseHa pe-
30HAHCHA 4eCToTa, € no-ronsMa or 1 A.
Tosa oBCTOATENCTBO HO TONSMA CTEneH
00sCHABA CXOACTBOTO HA TE3W AHTEHH €
IBOHHMA KBAJ(pAT. )

211



- s pB
T o
3 \Z\\
e € A
" *‘* - g
3 < o
3 A Peginekimp
& =
| ~
@/-‘L\ A
T~ / Pegin.
)/niaw«a }l[éz‘) "/{ ] g[l e
JaAxpaniane . i
] , & Ve ! —

axp KabeA
*"'«-‘."( ~

P D

flocosg va

usnvubare
Saxpunban
eApMenm

»
e

e e e o e

-
g |

wur, 15,13, Kadesna anrtena;

i, -

—

- rrgg” g_pun'ﬂl‘lt/‘dﬂl'ﬁ‘l

i Peginexmaop

o8 npo
Fam

Arymuni
(ﬁﬁgyf/l(fr 2,

~Hemara mpeda;
)’o . Kaben npenunels,
ipes Gempewinocmma i

g -- EBANpaTeH elieMeHT, CreHatr mHa 90°, b - cxema Ha wadesmars

AHTEN?, ¢ -— DPEIIOKeHNe 38 KOHCTPYKIUBHO OQOpMienye

15.4.3. Katesna awrena G420

Kadeanara anrena (Bird-Cage) e pas-
paboTeHa OT U3BECTHUS AHITMHCKH KOH-
crpykrop #a anreun Hux bopn (G4ZU).
T CHUIIO HMa HENOCPEICTBCHA HPUITIKE
¢ apoitnms ksanpar. OT Hero ce paznid-
4aBa 10 TOBA, Y€ SASMCHTHTC U €a Orb~
nare "a 90° Ia dur. 15.13 ¢ noxasan
CAUH KBAJPATEH CJIEMEHT, KOHTO € CIbHaT
Ha 90° B cTpaHara, B KOSTO CC M3BBPIIBA
JAXPAHBAHETO ¥ B Cpelyjlexaiuara &
crpauna. Ilpu TtaxuBa xeem VYV-o6paszenm
SNEMEHTH TIOUTH Ce 3apma3pa juarpamara
H4 HACOUCHO JIcHCTRHC Ha €IMH H3DpaBen
Juoon (OCMOPKa);, CAMHCTBEEO B HANpaB-
NeHHEe Ha pPA3TBOpPA HA BrLIa ce 2abe-

212

3B MATKO YBEMUCHHC Ha YOHIIBANCTO,
U B TO3M cnyuall 3axpanpanero Tpadma
Jla CTaHe B CPEHaTa Ha HAKOA OT Xopu-
3OHTANHUTE CTPANY, 38 13 €& NOJYIH XC-
pU3OHTANHa noAApu3auua, karo e 6es
3HAYCHHEe OajH TeBa e Oplie ropmara
Wil ZONHaTs CTpaHa.

CrosatiaT 1o ChUTAs maume pediier-
TOPEH €lEeMEHT CE TIOCTaBs TaKa, ¢ BhPXo-
BETC HA BIJIMTC HA AKTHBHHS CJIEMCHT ¥
Ha pediekropa na 6paaT pasnoNoKCHY HE
PA3CTOSHNE OKOJO 25 mm enuH OT Jpyr
(dur. 15.13¢).

Veunsanere ¥ OAATPAMATA HE HACOo-
YeHO JCHCTBHME HA Ta3W AHTEHHA CHCTEME
CHOTBETCTBYBAT O TOHAMA CICHCH H&
Te3d Ha Apoiipus ksappar, [dawxe npg



GAZY ¢ BE3MEPEHO YCUIIBAKE, TO-FGHAMO
¢ 0,5 dB 5 ManKo IO-TOMAMG 3aTUXBANHE
H3 CATHANZ 8 oOpatHa TOCOKE, OTEON-
KOTO UpE ApoduEms KBaapat. Bxomnoto
CBIPOTHRICHHC HA 2HTCHATA WL3TH32 HA
okoJic G0 Q.

Emno ocobero npenumcrso ma xades-
HETE AHTEHH € TOBRA, 4C USANATR 4uTcHA
MmKe Ha Ohlie 3axpeneda Ha enMa Ho-
C2IIa MAaYTa, XaTo XOPHIOHTAIHUTS ee-
MCHTH €€ H3NOJIBYBAT ¥ KaTO HOCEHIM
pamena. lisnara aurenna cucreMa e
MHOTO KOMIAKTHA ¥ BMA MAliko BETPORO
crupotTaenenue, Kadessara aurena 3a
obxsara 10 m mMa MaKCHMANEH PasMep
(panmycy 1,30 m, u3mepeno ot Hocei@aTa
mayTa. To3m paguye upy Femkana aa
prauaTa 15 m wapactsa no 1,95 m we
ebxpara 20 m-— no 2,60 m. Tpufu or
IeK MeTay ¢e H3noN3yBar caMo 3a Ha-
APABATA HA XODUIONTANHWTS OTPATHLIH
¢ mwoxuHa AJ8; uwerupure BepTHKANHE
OTPAYEKA C ABIDKAHA A/4 Morat sz Opaar
OT HPOBOAHEK ¢ NPOH3BONICH JAUBMETHD.
Benecnobpaszao e Tpubute u nposon-
HEKBT F@ CA OT €M H ChIN Marepuarn,
3amI0TO B NPOTUBEH Ciayuail MOraT Iia ce
HOABAT IIPOLECH HA  ENeKTPOsXH
paznarase.

Ensga upuMepna XOHCTPYKIMS #Ha

pe3na anTena e noxasaua "Ha dur. 15.13¢.
AKTHBHEAT GNeMEHT CC 3aXpanBa oTrope,
3411070 B 7034 ¢Iyvall 3axpaHsamara ni-
HEST JIRCHO MOXe Aa Oble NpoKapana BeE

sprpempocTa  #a  Tpulara, Wi
BAHA 34 HOCeia Maura.
HB07a0HaTa MY BRDXOBETE Ha elie-
MEHTHTe M HOCCINATA Maura ue Tpabma
Ha Gene ocobend BHCOKOKAYECTBEHA, 3a-
MOTO B TE3H TOYKH Ha EHEMEHTHTE Ce
AAMMPA MEHMMYM ¥a  AalpexeHmero.
Hoctarpyno € na Ce W3NGH3VBAT N0~
xopsmm GrIOKYeTa OT IBPBO, H3BAPEHE
npenpapurenno s mapadus, Ipw woxs-

Gy

3aHata XonCrpykims ofase Bupxy wso-
lgpamEre OM0KYeTa ©a UPHIIOXKeHn o=
TEMY MCXAHHYHE YCHIHS M MOXe g3 ce
ORAKE HEOOXOIAMO TE3U YCUIMS fia, Onpar
KOMICHCHPAHY G H3BECTHA Crenen ¢
nocrapste #a o0Tmikd, 3a TA3H HeN 1o
COmara MauTa MOXE /2 €6 OCTABM MANKy
FG-IBNra B TEKA N2 ¢S Ch3Iane Onopua
Touka, OT KOstT0 ma ce cnycaar obTog-
KuTS ¥bM HOCCMIUTE XOPBIOHTAIHH pa-
MEHA Ha auresara.

B raba. 15.2 ca napesm pesonascHure
ALAMMEY  HA CHEMEHTHATE Ha  xadesHa
AHTCHA, ONPCOCHCHN OuTHO OT DEK4NA.
Buxra ce, ue mocoueuute pasMepu ca
NO-rONeMK OT Te3Mm HA JBOHHES XBajL-
var, magess B r1abm 151, xoero smpo-
Yen NPARA BHSYATIICHNS U IIPH ONHCAHATE
HG-A00y anrena , JORSHUApoKa KRajgpar™.
Hpuaunure 3a TOBg sBnenme ome Hs ca
MISACHCHY HANBIHO, BB3MOXHO € Te 5a
Ce IBIOKAT Ha A0GIKABAHETO HA WANDY-
BALINTE YaCTH Ha AHTCHATA JO MCTANHATH
HOCCHIA MauTs.

Upn omicasaTa ¥OBCTPYKIHS TBIAA-
ATe Ha pediexTopa © PaBHA Ha IbIDXU-
HATA Ha 32XpaEsanmd enevent. HeoSxo-
HAMOTO  ENEKTDAYECKO  VIABIDKSHHES §a
PEBIEKTORA €& NOCTUTA 4Pe3 BIIIIOUBANE
Ha WIS ¢ NOABISKHO MOCTYE 33 KBheo
CHENT O pasMepmre, JnaneH# o

uHenwe,
12l 15.2, 1pH HOCOURBHTE PesOHANCHN
HECTOTH  Cé TOCTHMra  Kochuumer ua
croanwy seimn s npudnusurenno 1. & ua-
YANOTO ¥ B Kpas ua 20 m obxsar s na-
pactea 10 me nowewe ot L5 B rpanw-
uare wa 15 m ofxsar ce gocTura Maxcu-
Manaua Crofinoet ma s or 1.3 (21 MHz).
Hanporus, B ofxsata 10 m wupresnun
XoeHHHECHT HA CTOAMM BBINE  Chine-
CTBYBa Camo B YECTOTHATA JICHTA MEXIY
28,3 MUtz (s=1,7) n 29 MHz {s==1,7).
B navanorc wa obxmara (npwn 28 MHz)
s Hapacrsa x0 2,8, B xpas ma oGxmara

Tagauga 15.2. Hanuu sa opassepasane wa xagiesna anmena (huz. 15.13)

D6xsar

Jeruan na crpaspte

3aXPaHBAH CjIEMEHT

Peduerrop

O6uKoJiKa H2 EIEMeHTA

Hemwmma na uuielida B pediexropa

20 m i5 m 10 sn
14150 kHz 21200 kHz 28600 kii=
5,80 3,95 2,92
5,80 3,95 2,02
23,20 15,80 11,68
1,50 1,00 0,70

Beruky pasMeps ca B m
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{opu 29,7 MWz —no 2,5. Axo 3a pa-
Sota B 10-m o6xsar ce uszbepe vene-
rpader pexuM, NBAKHHKTE HA CTPABHTC
HA CACMEHTHTS TpabBa 0a ©f YREAuvaTr
Ba 2,96 m. Torapa Pe3OHAHCHATA YECTOTa
e 28,1 MH~,
© 3BaxpassaHero e U3BLPIIBA uPe3 mpo-
U3ROMHO AHABE KOZKCHANECH Kabed ¢ Bbi-
HoBO choporusnenue 60 Q. Mexnua-
HOTO BKrO4Banc  HA  CHMETDHDALNO
yerpoBicTso ups auTesara DHKINA ce
orazano ®mammmuo. B pasmen 1812, ¢
OmICAHA enHa TPHIMANA3OHHAZ Kadedua
auTCHa.

Tpabsa ga ce ofbLDhHS BHUMAHWC HA
ToBa, ue KFafe3nara aHICHA © 3alMTeHA
C HATEHT.

15.4.4. Asrreya <ammelinapoxy usanpaT»

Hall-ChBepUICHUST  CHLBPEMEHEH  THI
pPAMKXOBa  BUTSHA WUPCOCTABAABA ,,luecl-

yapexusnt Reaopam’. rieHH KOHCTPYKTOpP
€ M3BCCTHUST MIBEHUAPCKY paguonobwres
P. Bayaeapmnep. HBSCV, oTTys npo-
W3IA34 H MMETO Ha anrsHarta. Ta e na-
TenToBada B HipsHuapus 104 HMETO
LVi3UsA0 saxpancHa HACOYCHR AHTCHAY.

Kaxro cneasa or ¢ur. 1514, msei-
APCKEAT KBAAPAT €8 CHCTOW OT Ji3a
YCOOpPeAHH KBAAPATA C NbIDXYHA HA CTpa-
HaTa A4, KOATO CA DABNONCHKCHE HA pPas~
croste ot 0,075 mo 0,1 A eand ot apyr.
CpennuTe ¥aCcTH HA XOPH3OHTAIHUTE e/Ie-
MEHTH Ha QHTEHATA CA OrbHATH HON BIbiI
45° % CPEAHUTS TOUKW HA BCCKY OT ABATA
KOPHSOHTAMHA CHCMEHTR HA KRanparure

AT
§ S =

i“““'*wiﬁ \\—»Lm,.]

Ak
p

LWupprym,
PO HE armesarng

@ur. 15,14, Amrema ,mBeinapck xsampar®
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Ce 3AKpenBaT KbM HOCOIIATA MayTa.
B Toukara 1a npecyyame Ha ABATA efe-
MCHTA HA AHTEHATA NPOTHYA MaKCHMa-
e TOK ¥ ENEKTPHYECKOTO CBLP3IBAHS
TyK TpabBa na ce uspbpiH 0cobeHo cra-
paternyo. Twil Karo Ha MakCaMyma Ha
TOKa CHOTREYCTBYBA MUHHMYM HA HaUpe-
KEHHETO, Ta3¥ TOYKA HA AHTCHATR MOKE
[a Ce 3a3eMHu, KaTo ¢ CBHDIKC CIIeKTpH~
GSCKH € HOCEHIATA MAYTd.

pecuvyamute C2 OTPI3BLH OT NBETE
PABHHHE HA aHTECHATA HE BIHAAT CMYyula-
PANIO, 3AMIOTO HPOTHYAHIHTE B CHCCHHUTE
CIACMEHTH TOKOBE ¢a B npotusodaza #
IPAKTHYCCKY TC3M OTPH3BUMA OF AHICHATA
HE H3TRUBAT.

3axpaHBaHeTO ¢ OTIHYRTETHATE 4epTa
aa,, nmelnapoxyst xsanpar”®. AKo ue ce
B3IEMAT UpsiBii Maiaxoro xa Gpod uz~
rmoyenys, pehickTopsT oo BRI0YHRAQ
YPe3  SIONCTO, Ch3NAMCHO OF AKTHUBHHA
eaeverr. OT/HAEYLE Pe3YNTATH, KOUTO
ca WOCTHUTHATH [pH KOMOHHHNDANO 34~
Xpaapade Ha aurensure LI g HBOCY
(e, pazgen 14.2.1. u pazmen 14.2.2),
ce HMBDKAT Ha JUPIKTHOTO 3aAXPAHBAHe
na pednextopa ¥ oHa BPBIKATA MEXAY
SKTHBHYES eHZMENT o pPedNeKTopa  [o-
cpencTaoM H3ibyenMs omrpasn, o awpa-
NOTHS CBUIO TONKOBA ACOPH pe3ynTaTy
MOTral A ¢e OFaxsaT M i1py BCHIApCKus
xBaxppar. llopana kKomOruuMpasoTo 3a-
KPAUBAHE CHEPTHATA C& Pa3snpenciis pPag-
HOMEPHO B ueTnpurce enemcsra. Cwnpo-
TUBACHUETO HA W3NBYBANE 0OCTasa B
rpaxungTe vexay 30 n 40 Q.

3axpansadero wa aHTCHHATA CUCTEMA
110 300D MOKE 2 e U3BBPLW B HONMHATA
uny ropuata paeuusa. Koraro xaGenst
Tpabpa pa Gepe OTBCHEH HANORY NPE3
TpuOara Ha HOCCHIATA MauTa, HEeneChob-
pa3sHO € 3AXPAHBAHCTO Ja CTAHS B rop-
Hara pasguua, CUMOTPURIIrE 3axpai-
BALT AHANM CC CLIYHACYBAT upPe3 HBOCH
T-ofpasenr cermacyray  enement (dur,
15.154). Koaxcepanure kabesn ce cpnpi-
BAT KM JBOCH FAMa-ChIacypany eieMent
(pur. 15.155). Or dur. 15.15 ce vwxna,
e IBATA CIICMENTA 13 AHTCHATa € Bh3-
OyxEaT B IpoTHBEOMA3A 110 ChBCEM NPOCE
wawny., VI3HOBHAABAIIC CC  0OKa3ano, ue
dhazosara pasznmxa ot 180° cosuasaua
npy BH30yKHAHETO HY AKTHBINS €ISMEHT
n pzfrexTopa, 3a xa CC HOJYH HRCO-
seqo neiicraue, ne Tpab3a ma oo uMa
NPeARVL TPH CRHP3BEHETO HA 3aXpania-
RAWIATE AMHAN KBM aureiryia. 1asu Qa-
3083 PARIMKA CC HOnNyyara of camo cebe
CH, aKO OCHKOJKMTE HA /iBATA KBAaLpara
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ce pasmmdasar ¢ 5%, Tlo-mManxuar xsag-
paT ToraBa HeHCTBYBA KaTO IHPCKTOD, 2
TO-TONEMHAT — KaTo  peduiekTop.

Tlpu pmBa HNEPEKTHO 3aXpaucHy Keaf-
para ¢ pabia CACKTPHYECKa JBLIDKUHA
MHAYKTHEBHATA PEAKTHBHA  KOMIICHCHTA
Ha pedrexropa €& KOMIGHCHPA OT Kana-
LATUBHATA pPCAKTHBHA KOMIOHCHTA Ha
BMIOCAAHCAa HA JUpexTopa (o OTHOILE-
HUE Ha TOUKHTe Ha 3axpansame). Tosa
TEBPAEHNE Ce VOTBbpPKHaBa o7 daxra,
Ye pE3OHAHCHATA YCCTOTa Ha AHTCHATa,
w3Mepena B TOYKHTE Ha 3aXxpaHBaHe, ce
HAMHEpA TOYHO B CperaTa Ha YecTOTHATA
JieHTa, orpapmi¥eHa ot colcTBeHMTE pe-
30HAHCHH YeCTOTM Ha JBara KBaaparta.
Pasnuxara ot 5% Mexay o6uKoNKaTe HA
axTABHAS €EMCHT M pedrexropa e onpe-
JeneHs 4pe3 MHOTOKPATHH H3MEPBaHMS.
TIpu pasnuxy, no-mManku ot 5%, crpanay-
HHTE JECTOBE CE YBCIIMYABAT, JHOKATO HPH
pasiEKM Hag 5%, mMpovYHHATA HA INaB-
HUS JIRY Ce. yBenM4aBsa . YCHJIBAHETO
cnaga. OT CHILIECTBCHO 3HAYCHHE € H
TOBA, 4Ye HpH paiiuka B OOMKONKATE Ha
enemenTrTe 5% mBeHUAPCKAST KBaapar
10 HAYMHATE Ha CBBLP3BAHE U NOITIbINAHE
Ha eHeprusiTa OpHnNvYa Ha enwH OOMKHO-
BeH nonyssnHos aunoid. Tosa noxassa,
Y& QUERWAHO ¥MAa B3AUMOICUCTBHE MEXILY

AUPEKTHOTO 3axpaupade, Bpb3KarTa MO-
CPEelCTROM M3TBYBAHETO ¥ BPB3KATE ©
npocrpancTBoto. Topa B3aumodeicTRUe
ofaue efBa M MOXe [a C& M3Pa3sn Mare-
matyueck. FisnpoGsamure JNaHEH 32
pasMepHTe Ha 1uBeinapcKust Keanpar ca
clegnuTe:

o6uxoaka na gupextopa — 1,092 A,

obuxonka wHa peduexropa — 1,148 4,

pascToauue gupexTop — peduiexrop —
0,075...0,1 A.

Pasznpkata B obmkonkuTe Ha peduiek-
TOpa M JAPEKTOPA TNpH KPaKTUYECKOTO
H3NLIHEHWE HA AHTEHATA Ce pasnpenels
CaMO  MOKIY XOPH3OHTANHMTE Yacrh,
HOKAaTO BepTHKajHNTEe vacry Tpabpa na
ce wumspaGorBar C enHAKBA JBJDKHHA.
Toukure Ha CBBP3BAHC Ha ChIJiacyBa-
umre raMa- u T-o6pasum CBFIACYBAIUH
eJIEMEHTH KBM aureHara Tpsdea Ja ce
onpeagsisT py HACTPOUKATa, 3a1I0TO TAX~
HOTO TPAaBHIHO TIONOXEHHE 3aBHCH OT
BAMSHAETO HA OKOJINATA Cpela, BUCOYH-
HaTA HA aHTeHaTa M OT HeMHATa KOH-
crpyxnmda. Ta6n. 15.3 cbiaspxa wsnpob-
BAaHM Da3MepH HA AHTCHH ,,IIBEHLADCKEA
KBanpaT, opa3sMepeHy 3a BHCOKOYECTOT-
HUTE KBECOBBIHOBY JIOGHTENCKH OOXBATH.

B Tabn. 15.3 noog ,,BHCOYMHA HA aHTE-
paTa® Tpabra za ce pasbupa JbILKMHATE

Tabauya 15.3. Hannu 3a opazmepasaue Ha anmenu ,useiiyapcku keadpam ™ (Pue. 15.14)

Ofxpar 20 m 13 m o
14150 kHz 21200 kHz 28500 kHz
Bucouuna Ha auTeHATA 5,94 3,96 2,95
Mapounna Ha aHTeHaTa (IUPEKTOD) 5,64 3,76 2,80
IMupounsa na aBtenara (pedieKTop) 6,23 4,16 3,09
Pascrosmue mupexTop-pedrexTop 2,12 1,41 1,05

Benuxn pasmeps ca B m
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Pur. 15.16. Fmarpawv

s wacoHeHo pehcrsme Ha
AHTEHA ,,JUBOHIADCKHE KE T

aupat

wa pepTHXAnmEETe mposoauuun. Tloi mw-
pounna Ba anvesara Tpabsa ma c¢ pas-
fapa  FHUKHAHATE T KOPUBOHTAIHHTE
9aCTH HA AHTEHATZ OT eUuHus JO ApYTrds
v xpait. TIpH 1083 HE €O B3CMa HPOIRMI
-pRAUETO UM 34 3AKpenBaHe KBM HO-
cemata Mavxra. HeoOXOMUMUTS NHIAKRIK
aa TPHOETE MOYAT [@ € ONPENeinT Hak-
NECHO TEOMOTPHWHO, XaTO awierard, mo-
raendaTa  oTvope, ¢ HAuepTAc  TOYHO
[y MEAEMETDORA XADTHA B AIMAICH
saal.

Ha dur. 3
e  H3ALYBAHS 18 mpefnapery
KBAZpAT, CHCTA OT #7, Ty MM BrblL
HA PasTBOpA B XCPH3OHTANHATA DaB-
noua 60°. CrpaumybuTe Mupk i oHA
UIAPURAHETO €A DA OMEHH OKIVIO
80° or naeYe CTPAHH A FHAABHMS ObY.
FIOTHCRAHSTO Ha M3ITLYBaHeTy B o0parna
MICCOKE BR3NN3E, KAKTO M [pu JIBOHHUS
kpanpar, cpemo Ha 13 dB. Dlepam
TOBE, U PEMACKTOPDBT CC 3aXPAHBR, YO~
BAASTO HA AMIGHATA MOXE A8 HBIC MAITKO
Ne-rosMo 0T TOBS
par. HBICY cpobu
po 7,9 dB. Kawro v npu qsofnust KBagj
UpE YCTAHOBABANS HA BPBHIKM IO
COHCMU PABCTORRASN JICTBOM GHTEHA
mBeliapcky KBUApAT e nossABa ,no-
ALAEMTENNs yewisane”, ofycacseso oT
FEOMETPUATA Ha  DE3IpOCTPaHeARe ¥4
curnana, xoero rpabsa ma ce obmcHy
4pe3 WRIHUBATENHUTE X2PAKTCPUCTHKY Ha
STANUPAHUTS AuTeHHH cucremu. Tosa
yoRBANE HA CHMIHAk3 WAMA HMUO obLo
¢ OeHCTBUTENHOTO YCHJBAHC HA aHTe-
HATa, HO [PH OCHINECTBIBAHE HA JIANCYHN
BPER3KE OCHTYPHBA HEABYCMHCHCHO 1IDE-
PBHIXOACTBO HA KBAAPATHUTC AMTSIM HA X
CPABHABAHETE C TAX SHHOCTAKHY AHTCHH,

e

anarpamMara
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15.4.4.1, ¥Yrasauus 3a ROCIRPGABAHE
Ha anmena ., eellyapcris
ksaopant’®

Bepruxaanure YacTH HA AHICHATA C€
CRCTOAT OT THHKHM €IHOKHANHY I MHO-
TORWIHA POBONHEIY. 33 HATIPABATA Ha
KOPUSOMTANHWTE OTPH3BIA  Ce  M3IMON-
aypar Tpu6u or sek Meran (cnnapw,
KOMTO MOTraT A3 NOoHeCaT MEXaHMuHuTe
maropapsanus). B ciyvall Ha Kyxpa xpasu-
jata Ha TpLOMTEe Morar ga ObAaT cra-
SuiM3Mpany ¢ noMourTa Ha O0TMXEM OF
wikycrneno  Bhakso  (meGen  pumbapcxu
coven) MimM owe no-rodpe OT CTBKIo-
R14KHO B IUIACTMAacoBa OOBHBKA, 3aKpe-
fIeHd KM APEABHACHOTO 34 IeNTa yanrn-
SKeHHME HA HOcelaTa Madra. 3a A MO
Tpbpbata, HINONBYyBRAHa IpH HADpasaTa
Ha aprenara, na ce orsue 0e3 HAOPHUK-
sane, Ts TpsGBa IBPBO A €& HANRIHH
C¢ CyX TICHK M CJIEK TOBA ABATA VI Kpast
wa ce 3aTBOpAT © kopkopu Tanm. Ensa
cien ToBa TPHOATA €& OTEBA OKOJIO 3HDARD
3AKPEHCH UPEAMET C TOAXOMMIIE KPBIid
dopma, CpeliHo TRBPHUTE U MHOTO TBED-
nure TpRGH OT Jek Marepuan Tpabsa
ofaue mPENBAPUTEIHO A4 Ce Harpear »
MSICTOTO HA OU'BBAHE, C KOETO TAXHATA
3apaBHHa ce Hamangsa. 3arosa € 11o-
Jo8pe Takupa TpHOGE Aa ¢ OrBBAT B DI-
SoTunanua ¢ OAXCNSNE  MANWHMHE 38
oruLBane.

Ha dur. 15.17 ¢ poxasano ¢OHO 38-
$DEMBAHS KBM M21TaTa, KOeTo MOXe &
ce Hampapi camMopnupo ¢ Hai-o0uxuo-
seun WHCTPYMEHTH. FHO 1apye OT upa-
BOLIBLIEH BHHKCH ce DPATICA KbM Mad-
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Tara, HO Taka, 4C UPH HYXKIA A3 MOXC
na ce npemecry., KpM TO3M BUHKEN CIOX
TOBA CC 3aKpCIBaT JIECTE [(IEPHCHINKY-
mapar Tpebu. Kakro ce suxna or du-
rypara, 3a HeaTa e H3UOA3YBAT CKOGH
OT AaAyMHHHCBA JiaMapHHA, KOWTO cCe
u3paborsar Jdecno. Msacroro Ha npecu-
yaue Ha jsere Ypubu e roumara reo-
MEeTPHYUEA H eACKTPHYCCKA CPela HAa aAHTC-
gara. Tam rprlburte rpadea ga ce Canpkar
CNEKTPHMCCKIT SUHA € ApYyTra # C May-
Tana. PIpy Tasn KOHCTPYKNus ckobute 3a
7AKPENBAHG €4 PABNCIIONKCHYE  Manko
BCTP4HR OF ¥OYKA1a Ha Jipecuvane Ha
tprbure. 3atoa mopn cxobure Tpsbsa
4 €C NOCTaBH ARNTOTDaNHA  H30HalMs.
TwiE %xa4TO BHCOKQYECTOTHOTO HanpoKe-
BUE B 1a3v 4acT Ha aHTEeHara © He3Ha-
4MTENHO, HAUBIHO JOCTATHUCH € CHHH
THIBE H30JIaIMONCH CHOH.

Ha dwir. 15.18 ¢ noxaszauo engo oT-
JNHYHO 3aKPEHBAKE WbM MAYTATA, KOETO
obave me Moxe ga §bac UOBTOPEHO ChB-
CeM  NeCHO  OT BCEKH  pandoirobuTen.
TIpw gero w3obmo ve ¢ HeobromumMa U30-
JIALMS, 3RIOTO MACTOTC HA NPECHIAHE
Ha Tpsiure, HyNCBUAT CHEXKTPUYECKH IO~
TEHIFAN M TOYKATA Ha 3aKpenBaHe KM
MAYTATA CBBIAJAT.

Haunpsy H2 34XpaHpaHe ¢ goxasay

Bz Qmr. 15.19. 3a wmapaforsamero Ha

D,
CRITIACYBADINA CIICMEHT

15.19. Mexauuuna ROUGTPYKOMS Hs rava-

rava- ¥ T-CoRIiacyBaitie eneMenTH G0
ferno moOnXOMMUM €A UPOBOMLIZIMIE ©
usonavus or PVC., lpamerspsT Ha nipo-
poHKKA TpsabBa Aa Gwnne npubiuzurento
CBUIIHS, KAKTO HA IPOBOAHMIUTE Ha 38~
xXpaupauiara sunns. To-gebenu nposop-
HAUK uiy jaxe tpubu He ca neodxo-
npnvi, PascrosHuaeTo MEXAY nPOBOARYUKA
Ha ChUTAACYRAILIY eneMeHT B Tpubara va
aHTCHATA HE © KPHTHYHO, MOXE [na ce
mpueme palo Ha AJ200. Msonauwsta wa
NPOBOARAKA €& OTCTPanisa £aMo B T0%-
KUTE Ha CRBP3IBAHE.

3a HacTpolikaTa Ha aETCHATA CC W3NOJ-
3yBAT CaMO CAMH eTANOHWUPAH TPUIIHAI-
Mep M enus OOUKHOBEH HHAKKATOD HA
CTOSIIA BBLIHM. [IpH 1TupBHTE ONWTH 33
HacTpolxa 7T-o0pasmure ChrhiecyRaniy
enevenTis (CbOTB.  YamMa-ChIacysatyme
cHeMenTH) Ce CBLP3Bat npubnusuTento
L0 CPeIATa MEWIY MACTOTO Ha OTLBAHE Ha
Tpwbara w uelinug xpail, Cren v c
TIOMOINTA M TPHARHIMETHD PE3CHARC-
BaTa YeCTOTA Ha aNTEHaTa CC H3MEpR3 B
MONHHES Kpal HAa 3aXpaHBamaTa nNuuAs
{oTkpM mpenamaTens). TaM € cpnpIang
noaxonsua Gobmua 32 BpBIKE. Peso-
HEBHCHATA XapaxTepPHCTHKA WA ANTeHaTa
C¢ PAINHYABA 01 TA3¥ 1A 3aXPAHBALINH
kabeit ¢ ToBa, e KPWBATa € TIO-TMOCKE,
3AOTO AHTCHATAE ¢ IWVHTHPAHA OF Chb-
MPOTHBICHUATE HA H3FBYBAHE. AKO H3-
MEPBAHUATA C¢ [pasexa Hanpaso Oond
ejeMEnTUTe Wa anTeHara, tTorapa 9m
MOFJIQ 14 Ce YCTAHOBHM CamMo CODCTBEHUAT
PEe3OHANC HA ¥BAAPATHTE, HO HE ¥ P20~
HABCHATA YeCTOTZ Ha usJiaTa AHTCHA.
OTKAOHEHUNTZ -~ OT JKENAHWs  PC3OHAHC
MOTAT JId C& KOPHTHDPAT upe3 CKbhespase
WAH YERIXABABE HA BEPTUKANHUTS NPO-
BOXHMUM. 3aT0B3 TE3H YIPOBONHWUM BE-
HATH [TRPBOHAUAIHO CC OPasMEPABAT Maj-
KO JIO-ABNTH, OTKOJKOTO & HeoOXODHMO,

3a Ha ce BACTDOST NPABHIHO M3BOIHTE
Ha raMa- mnw T-obpasudre Cpraacysanm
SHEMENTY, B 2aXpauBANIATA JIKHUA o
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BKITIOUBA WHOUKATOP HA CTOANIHM BBLIHHA,
Cnen TOBa aHTEHATA €€ HAcTpolisa B pe-
IOHAHC, KaTO 34 NPOBEPKA CE& M3U0I3YyBa
TpUAENMETsD.  ¥pes npoMgHa Ha M-
CTOTO HA CBHP3BAHE HA CbIIACyBAIHATE
SNEMEHTH C€ TOCTHra BL3MOXKHO Hal-
FUCKHAT KOSQUIMEHT HA CTOSIIM BHIHK,
0060 B3eTO, BE3MOXHO € Na C& Doay4y
enna croftgoct na s ot 1,2. Teit xaro
P W3MECTBAHE HA H3BOJUTC HA ChbIfia-
CYBAIIHTE CHAEMCHTH HO H3BECTHa CTENCH
ce NPOMEHA ¥ PEe30HAHCHATA YECTOTa Ha
awTenara, Oum  Tpabsano Haxpas oile
BEAHBLX [3 €S NMPOBEPAT POIOHAHCHATA Yo~
€TOTa A KOeQUUUCHTHT BA CTOSINM BLIUML,
Karo obGobmenne Moxe A Ce Kaxe, 4e
aHTeHaTa ,JIBelL@PCKHE  XBaApat® wuma
CHCAHATE NPSAUMCTRA. )

MEXGHUUHY

- WISUIO MCTANIHA XOHCTPYKIWS, aure-
HaTa ¢ 3a3eMena cama 3a cebe o

— OTHAAAT BCHYKE UDOMOIHH HOCEIK
ENCMEHTH,

—- MEXAHEIHA YCTOMIMBOCT, NONYYCHA
9pe3 3aKPEnBaHe HA JBATa WHANDATR HA-
IPaBO KLM BEPTHKAIHATA MAUTA)

— MajiKO BeTPOBO CHUPOTHBIEHUE, O~
xasaHa ycTOWYMBOCT cpeiy arnochepsu
prugaus (OypH, cusiv, nem):

CACKHIPULLCKUY

— TIPOCTO, Oe3ynpedno 3axpaHBag: o
HA JiBATa eAeMenTa;

-~ HE3HAYMTEHH TOIMMEN 3ary0H 1o~
pand pasHOMEPHOTO paznpeacicHue Ha
CHEpTHITa BBPXY YCTHPUTE JUIONA U
[Opaxd H3noA3yBaHeTo Ha Touluy B uace
TUTS, B KOMTO DPOTHYAT FOJCMU TOKOBE;
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Dur,”15.20. Pasnpenessenue Ha TOXA NPV HENO=
BHAFOBH pPAMKOBH aHTCOHH; @ -— OPH  KBajpaTen
SREeMEHT, b —— OpH AEGNTOBUACH CNEMEHT
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-~ JIATICA W@ BCAKAKBH 2ary0u OT yreuxa,
3A0I0TO  BCMYKM 4ACTH 1ON HANRDEKCHUS
BHCHT CBOOOIHO B HPOCTPAHCTBOTO;

—- BCHYKY TPOHABAHY 32XpaHBaily Ka-
Geng  morar ma Obpar  ChIVIACYBaHHU
TOYHO.

15.4.5. HacoueHs neqronuEn paM<or
aurent

JKenanueTo Ha €& ONPOCTH MCXaHHYE-
CKara KOHCTpyKUusS Ha ABOHHMS KBampart
[OBEAE N0 M3DON3YBAHETO HA NCHTOBHAHK
paMioBH arensx (Bx. pasmen  15.3).
Te3u auTeHH NPejCTaBiiABAT CiHa 34paBa
¥ MastoraapaTHa KONCTPYKIg:A 33 00xra-
Tate 10 # 15 m. B noceranmurte mybnu-
Kalul  Ha Tasyu KOHCTPYKIUS Ce Tpe-
nucsar cewure obpu cBodcTea, KOUTO
¢a THNEYMM 32 ¢JMH JBOCH Ksajpar.

. Hocera ofauc pe © H3BECTHO JAdU €a

UPABEHN CDABHHTENHM U3IMCPBAaHMAS HA
OBATA THNAR AHTCHU.

Jenropsanara paMKa M KBRUIPATHHST
eneMenT HE Ce pasnuuapar HaTO ) 00
KOMKA, HHTO JIO CHOPOTHBICHAE HA H3ITHY-
pane. 110 OTHOMEGHWES WA YCHABAHECTO
CRINECTRYBA €HA Manxa haziuxa, 3a-
MOTO 32 OOHKHOBCHAS KBAAPATCH eie-
MEHT ~— [0 OTHOUIEHEE Ha NOAYBHIHORHS
MO — C¢ JAaBa CAHO YCHIBAHE OT CHMH
nenvfien (no-vouwo 0,9 dB), noxaro na
AEHTOBHATA PaMKa C¢ 1ana YCHIBAHE
ot 0,5 ¢B. Tonkopa manxm pPaznuxy B
YCUIBAHETO Ha HpakTexa ca 0c3 3uave-
wue. B pacromums cnyuwalt  ofave  Te
MOFraT Ja 3ararsart 3a pasipidHy opofi-
¢roa Ha wasreupade, ocoleHo axko ce
CPABHM pasgperclieHHeTd HA  TOKA B
npaTa cacMenTa. )

Ha ¢gur. 15.204 ¢ noxa3ano BeYS H3~
BECTHOTO Paslpeleles#e HaA Toxa {o3ua-
YEHO ChC CYPSSIKM) Ha eFMU 3axXPaHBay,
XKOPHIOHTANHO NOMSPUAAPAH  KBAAPATCH
enementT. B TO3w chydall MoKe seHo ga
ce BHAW, Me JBaTAa XOPHU3OHTANAM OTPH-
3pKa A, 1 A, ce pe3byxnar curdazgo.
Tpit kKATO TE3W ABA OTPHIEKA €2 Pasno-
JIOWEHH YCHOpeauo Ha pascrosigs A4
ey OT Apyr, Te oOpasysat enpHa eTa-
KAPAHA AHTEHHA CHCTOMa, YHETO H3JTBY-
pade ¢ (GOKYCUpPAHO B XOPUIOHTANHATA
papunpal = HAMaeH BEPTMKANCH BILJ Ha
pasTsopa). YCWIBAHETO H3 Tasd KOR-
CTPYKUMA TIO OTHOICHWE Ha UONYBBI-
HOBMs [BUOI €& IBJUKH H3KIIOHATENHO
HZ DO-MaJiIKisl BEPTHKANCH BIbI HA pade
tBopa. OT ocoleno 3Hadenue obaue &




TOBA, MO 3APANH HAMANCHMS BIBN Ha
pa3TBOP2  BBB  BEPTHKANHATA DABHELA
LHAONY® KbM 3eMHATA TIORBDXHOCT ce
Wacoypa H e/HA CLOTBETHO Hamajeua
yacT OT wyreusanero. IKaxto e obsc-
newo no-moppofuno B paspen 3.2.2.1.,
OTPaXKCHHETA OT 3CMHATA HOBBLPXHOCT B
G5U30CT IO AHTENaTa NpeiH3BHKBAT YBE-
NMYEHAEC HA BrBAA H2 BL3PHIICHHMC BLEB
peprukannata paspaua. Topa apneune,
TRBPAC HOKENATSIHO TIPH  JAneuYHoTo
PAsNpPOCTPAHCHHC Ha CHTHAA, C¢ HeyTpa-
JUBHpA upe3 NOCTaRsHe HE apTeHara Ha
PBE3MOKEO Hali-ronsma EBHCOUMHA HAIX
3eMSTA M UPe3 YBeHHYABAHE HA CTENeHTa
Ra HaCOUEHOCT Ha W3JTLUBAHETO BBB BEp-
THKanEara paBHuMHa. QaxThT, ¥e L30i-
HUST KBajpaT KaTo €Tamupauna cuciema
nMa ManpK BB HA PA3TBOPA ¥ C TOBA,
NPRRYANTENNC — A MaJBK BIBJ Ha BH3-
BLUICHWE BHB BCPTHKANHATR DAaBHHHA,
o6ycnaBs HEroBOTO [IPEBBL3XQHCTBO HAK
CPaBHABAHKTE € HETO AHTCHH CLC CHUIOTO
YCUABAKES, PABIONONCHNA B CllHa PAaBaMHA
Tlorsenuaro OT Ta3w CTpaHa, JeHTOBMI-
mara pamxa (Gur. 15.206) uma camo enur
KOPM3ONTANEH OTPA3EK A, Kolito obaue
& no-Ipibr ¢ oKone 25%, ot A, CHOTBET-
"o A, wua xsagparoms eneMent. ipu
FENTOBMINATAa paMra He ce 3abensspa
BTOpA XOPYW3OHTanua pasHuua. Y nps
ABaTA BEAA aHTeRH OTpsaspuuTe B; u
B, ca »p3bymenu mportdsedasHo u go-
APUHACAT CaMO MAanNKo 33 H3JIBLUBAHETO;
Hal-MajKkoYo, OT T¢3H 4acT¥ Ha aHTe-
[ETE HE MOTAT jia CC OUaKBAT XOPU3OH-
TANHO TNONSPU3HPAHU XOMOOHEHTH Ha
m3nbynanero. 3arosa  Tpsbsa pma  ce
¢ HENTOBANHATA paMka He

npueMe,
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MOXE Ha UMa HHUTO TONKOBR  Mairhk
BrBJ Ha DA3TBOPa, HUTO TONKOBA MASLK
HUBJI HA  BLIRMILCHHE, KONKOTO  shum
KBAJZPATEH  CJIeMEHT.

Te3n 4HCTO TEOPETHUECKM pa3chijie-
wHsg Moxe OW Ha npakTuka e Ghpar
ONPOREPrany, 3al0TO € BLIMOXHO ja
1¢ ca Cunn OHEHSHH B HOCTATHYHA CTeneH
RIMAHMATA H3 CTPAHUTE HA JACATORMI-
nara pamxa B, » B, Bupry wirsusartesn-
BHTC CBOHCTBA HA Ta3M. anTeHa.

15.4.5.1. Hemmosuouil pamxesy awmeny
3¢ obxeamume 10 m uw. 15 m

Ha dwr. 15.21¢ = noxasana cxemara 3a
OCTPOSBAHE Ha TPUCICMEHTHA JenTo-
BUARA pamkopa awrena. ipm ixenanue
JUPEKTOPHUAT EJEMEHT MOXE J1a ce fpe-
Maxmze W ToraBsa adTeHaTa <Tasa aBy-
cfeMenTRE, TPUWBTBIHUTE CJIEMCHTH ca
3aTBOPEHH, CTOST OTBCCHO BBLPXY 3Apana
HOCELla CTPeia ¥ €A CBLP3any ¢ Hes Taj-
panmuecku. (rpaunute B ca Hanpaseny
o1 Tphfa o7 KeK MeTan ¥ CIJIICHBAT [o-
MEeERY CE BIen o7 15°, Xopuzontanuara
gocemna crpena (aurennuAT Tperep) Tpsab-
pa na Obae muoro crabuina, 3auI0TO €
NOJUIOKERA Na 3HAYUTCAHM TOP3HOHHK
yennug., XOPUSOHTANNHTE CTpanu Ha
TPHBIBIHHINTE ca OT npopopapmk. Ha
¢ur. 15.21h e cxunumpan CAMH HAuMH 32
sakpensape Ha TpHOMTE KBLM ROCECHIATA
¢Tpesia, MO TORAZ B HHKAKbLB Chydaid ue e
uneanuotTo pemenwne. Hocemara ¢rpens
CTaPa NC-MAUIKO 3[papa nopanu npobn
BaHCTO Ha JIRaTa OTBOpA.

Kaxro pByencMeHTHATA, TaKa W TpH-

e 750
" Duxcn- T /4

pouu
| exolic /8

N doceues
mpeta

\A

Geueypumeand wnsenibe

@ar,

15,21, HenrosuiHa PaMKOBa aHTEHA; ¢ —KOHCIPYKOUS,
HOCEUIATA ¢Ipelia

)

b -~ 3AKPENBAHE HA TDPBOMIO  KBM

219



Tadnuya 15.4. Haunn 3a opasmepssaue na deantosudiu pamxosy aumens (pue. 15.21}

06 10 m s m
XBAT 28400 kHz 21100 kHz
Baxpansan esemenm

Jnmxuna Ha ©OpoBOJI-

quKs Ay 4,10 5,50
Jibikuua "Ha pamMoro B, 3,35 4,50
Q6mo obuxosixa 10,80 14,50
Huperxmop

Hemkuna  ga opoBoNHE-

xa Ap 3,98 5.36
Hemxuna ga pamMoro By 3,24 4,36
O6io oburonka 10,46 14,08
Pedaermop

Jremxuba ®a  opoBOiEA-

X2 AR 41,40 6,?6
Jrnxuna Ha paMoro Jp 3,59 5,00
O6wo obuxonxa 11,58 16,16
FPascmoanus mencoy ede-

Mewmime

Axrunen eeMey ek Top Fo2a 2,00 2,70
AETABSH SNeMERT — peduickiop 0,137 =1 3% 1,85
ARTUREH  CHEMENT — JUPCKTOD 0,095% = 1,00 1,33

Beruky papmum ¢a B m

CICMEHTHATS ASHTORUMHA PAMKOBA AHTC~
Ha MOXC Ha C3 3aXPa+¥ ¥pe3 KOAKCHAICH
xaben ¢ pniaHeBe ceupotrusiexue 30 0,
HO Torasa 6u Tpubsanc ga ce AMa npeis
BYS CHUH KOSDUIMSHT HA CTOALIM BLJHU
= 1,61, B taxes chydail eHoro pavo
ma saxpausanus emsement (Bg) rpabea
na ce oruenx M ga ce usonmpa. Ot me-
XAHPYHA M SMCKTPHYCCKS TJIeHHA TO4YKa
€ N[O B3rOAHO, KAKTO € [OKA3AHO, aHTeH-
HATE CHCTCMA J(A C& CHIJIACYBA KBM CIuN
KAKBB Ja € koakcuanen kaben © noMoura
H3 TaMa-chIyIacysany enement.  Torasa
MOXE JJa Ce OCTHrHe XoohuLHcHT Ha,
crosmu BeaHu < 1,2 01 M enuoBpeMento
e M3BBpLIBA HeobxoamMOTO mpeobps
Bane Ha cuMerpusTa (B, pasuen 6.3.).
Pasmepure Ha H3OJBYBAHWIC TaMa-giie-
MEHTH Morar ma ce smast or Tabm 6.1.

Ilpr peyeneMenTHUTE FEATOBAIHN paM-
KOBM BHTSHHM €& TIPSHOPHIBZ DPa3CTos-
HUCTO MEXHY AKTHBHWA €JieMSHT H ped-
nexTopa ma 6npe 0,19 A. ITo cnobpaxe-
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K 3A MEXAHHYHEA YCTORURBOCY HPH TPU-
eneMeHTHUTe aurenw ©Ou 7TpuadBaio Jja
ce u3bHpaT BR3MOXKEO Hali-Manku pasz-
cToanusg Mexay enemedrare, Visropmo
KOMIPOMHCHO peitienue ¢ na ce usbepe
PAICTONHNE MEKAY AKTHBHAR SHCMEHT M
pednexropa 0,13 A ¥ Mewny axrtupums

enevVedYT W aupexTopa — 3,095 A,
Jlpun opasmcpasane Ha ACATOBHIHN

PAMKOBY AHTEHX 32 JPYIY PLIOHAHCHZ
YeCTOTH MOYAaT Ja CC M3NON3YSar oiel-
qure (hopmynn 32 00aKoARUTE:

206,3

Viznpupareq = (15.103
) 34 .
Peduekrop == - (15,11

Jupekrop = %;)‘7(15.12.)

Beuuky obukokica sm,f e 3 Mz,



i6. BT»QT%EEE?}E Ce HACOUCHH UBILMBATEH € HACHBHYN fJepMesTy

[Ipy OchICCTBABAKETO H2 BPR3KY HA
TONEMH PA3CTOSHHUS PArHONICOUTCAUTE
C TOTOBHOCT ¥3IIOJI3YBAT BBPTHIIN CC Ha-
COUCHH aHTeny. 3a NocTposBaucTo UM ca
FeobxonnMu, o000 B3eTO, CaMo TPHdu OT
AeK METajl K CHOTRETHO WMACTO BBPXY
foxpuBa Ha xoopara. KoM toBa TpsiGea
na ce pobasw emma crabHina HOCEILA
MaMTa M COHO HARSKIHO YCTPOHCTIBO 3a
sbpreHe Ha amreHara. [Ipu moctpogsa-
HETO HA TAXUBA SHTSHHM OCBCH CPBYHOCT
ap@ Mexanwunara padbora Ce MUINCKBAT W
ao0pu noswavus 0o TeXHEMKA Ha Oes-
OHACHOCTTa.

Haxe cnma  obwxuosen 110#1}131,%10};
ATION, MOHTHPAH THKa, Y€ JI& MOXE Jad
£€ BBPTH, BEYS €S pasTiewia Karo ellHa
AINONIyBaeMa  pacoucHa aurena.  Be3
OCHOBZ HA HEroBars jIBYHOCOYHA JHa-
rpaMa Ha HaCOMSHO ¥3JIBYBAHC B XOPH-~
soHTanHara pasHmmaa (Bx. dur. 3.8) ce
fipaBK 3AK/IIOYCHUETO, Y€ € MOCTATHUHO
aagsprade #Ha Brex 180°, 3a ma ce 06-
HBUBAT BOWYKY Hebermy 1MocoKy ¢ Makcu-
MajHa MOIHOCT.

HonyBonuoBMaT MU0 Ce TIPSEPHINA 8
ZHHONOCOYHO MWIB4BALA AHTCHA, AKO
YCOOPSHHO HA HEro, ¥a Pas3sCTOAHKE OKOJIO
/4, ce nocrasy enuy macusel peduIeKTop.
Tosu pedsexTop NPeHCTABNIBA IPHT YUK
APOBOJHAUK, ¢ 594 MO-IBIBT OT HONYBBI-
HOBHA HHITON, KOBTO HE ¢ CRBP3AH HHUTO
£ TIPSAEBATENS, HHWTO € 3KTUBHHEA €ie-
MeHT. Taxupa ¥He3axpaupaHu eICMOHTH,
KOUTO €2 CBBHP32HH C AKTUBHUS SNSMEHT
SOMHCTBCHO YPe3 M3NBUSHMsT CUTHAM, <6
#HApWiaT NACHBHA WA BTOPHYNHM H3ITBY-
saTeny.

flpes 1926 r. smowerer €. Yoo (mpo-
{ecop B ynuBepcmrera B TOXOKY) 34
abPBH OBT ONHCBA WA SIOHCKY  e3uK
AHTECHY € MHOTO NacuBuy esemventa. [Ho-
KBCHO CHIUTE aHTeHU Ca OUMCAHH U HA
AUCMMHCKY  €3UK  OT HEroBMs  Kojera
X, Heu. 3aropa cera Te3M awreHH <o
Hapuuar apTenu Ha Yoo—HAen win Chk-
PATEHO — Heu-anmenn.

Epny gesaxpapnds (acHBeH) SieMenT

PHA WHAYKTHBHO (PA30BO A3MECTBAHE [gi-
CTBYB& KaTO pedhaexmop (3a penta 1o# ¢
HO-AEJIBLT OT AKTHBHEH enemMent). 1ipn
KanauuTuBHO (Gu30B0 U3MECTRAHE ©R-
CHBHUSIT €NSMEHT CIYXKU 38 HANpPAsAAsQly
JUTION UM Oupexmop (AHIDKUHATE MY &
HO-MANKA OT TA3H HA AKTUBHUS CIEMEHT)

Vennpanero 1o MOIHOCT, KOETO <6
TICCTHTE B HANPABICHUC B ITIABHUA JI5%
Gnarojapeuse Ha (aCHBHATE CHEMEHTH,
3aBMCH OT PAa3sCTOSHHETO MENAY Yacup-
Husi W akTasams enemenr. Or dar, 10.1
MOYE Ad C2 BAMM K2aK TOBa parcToshnus

)

i

A " H
fm\

33k

L £

K .

J1F ;

K I i I i

G 005 010 075 076 075 030 03 Ot

FPazcmogrune  J6 pEGAERMSRTS,A

®yr. 16,1, TIpakriuueckH JOCTIDKAMO  YCHUIBAHE
Ha AETeHA, CheTOoMI@ € OT akKiupBeH CICMCHY B
peduiextop R, B 3aBHCHMOCT OT PAICTOSHHETO RO

peduiextopa S, m3paseno B A
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®ur. 16.2, Tlpakruyecks HOCIIDKNIMO YCOHIIBANG B3
AHTEHAY, CRCTOHIHA €& OT AKTHBCH CHCMCHT #H '3~
PeRTOp D, B 33BHCAMOCT OT Da3CTORHALIO 10 I
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Gar. 16.3. ZapucnMoct Ha peiocanata na  peduiex
TOpa& OT PasCToABieTOo A0 aKTHBHUA CICMCHT

CE& 0TPA3ABa BHPXY YCHIBAHETO, HOCTUTAHO
13 npaxTrka. Crnopen Qurypara npu pas-
CPOSHHE MENJLY OKTHBHMA CIEMEHT W
pethuexropa S, pasno wa 0,23 A, wva
GIMH TUIOCEK MAKCHMYM HA YCHIIBAHETO,
KOUTO HA npaxkTuka MOXKe Ja Bh3Ne3e Ha
oxono 4 dB (o oTHOWIGHHS HA CIUH 1O~
JIYBBJHOR  mamnon). 3a  xomOuuanusra
AKTUBCH CHEMECHT-IUPEKTOD YCHUJIBAHETO ¢
manxo mo-rongmo (hur. 16.2); npu pas-
CTOSHAE MENCAY AKTHBHES CIEMEHT ¥ Jii-
pexropa 0,11 A 1o ¢ oxomno 4,3 dB.

B xpcoppiHOBHs OGXBAT B IOBEYETO
CHyYad e H3UON3YBAT JABYCHEMEHTHH
HACOYCHH M3IBUBATCIH C HHPEKTOP KATO
nacuped enemMenT. ToBa ¢e NpaBx He Ton-
KOBA 32pajyi MAajKQ MHO-FONSMOTO YCUI-
BaHe, OTKOJIKOTO WpH e4Ha aHTEHHA
CHCTEMA OT AKTHBCH E€IEMCHT U pediex-
TOP, 32U0TO HA HPAKTHKA Ta3H pasauxa
gsiMa 3Havenve. Peasain 33 uzbopa uHa
KOMOUHALKATA  aKTHBEH  CCMEHT-AH-
pexTop € (BaxThT, ue NpU Hes MakcuMmai-
HOTO yCHnBaHe ¢¢ NOCTHIa Ouie npn
pa3crosiave Mexny enemertute AfI0,
HOKATO B APYrust ciyydait pedlexrophbT
Tpsbsa Ja Oblie pasnoiomeHn [OHe Ha
A4 ot 3axpausanus enemMeHt (CpaBHere
¢ur. 16.1 m 16.2). Ocpew TOBa AU-
DPEKTOPDBT € ¢ oxoso 109 1no-ksc o1 ped-
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JexTopa.  faxupa L, uKomoMEu”  maMart
ocobena crofinocr B YKB-ob6xsara, wo
B KbLCOBBAHOBUA COXBAT WMAT rOIAMO
3HAuCHHE.

OntuMannara NRIDKHHA « KA, NACUBNIH
CHEMEHT 3aBUCH OT PACTOSHHETO MY A0
axtapHug  enement. O8wmo B3eTo, BaKA
HpaBuioTO, ue PedrickTopsT Thabea na
Oble TONKORA HO-ULABL, KONKOTO MO~
BeYC € OTHMICUCH OT uairpusarens. OO«
paTHo, HMPEKFODPBT CTABA HO-KLC DpHE
yBenryagaue pa pascrosumero S, dur.
16.3 coysitn 32 oUpCHEnsUE Ha HBIUKHHATA
Ha pedicKTOpA B 3aBUCHMOCT OT pas-
CTOAHUETO MY AC AXTHBHUS CICMEHT, &
dur. 16,4 — 32 OUPEHENSHC HA [THIDKH-
Hara Ha [Q@pEKTOpa. B cayuas CTasa
fywma 3a npabng3uTenng CTORROCTH, UPH
EOHTO €8 IOCTHNR MAKCHMANIO YCHIBAHE.
Korato auresata Tpsbsa na wma marnp.
ocoleno rosama IMHPOUMHA HA nPOmy-
CKaHarTa YeCcTOTHA JISHTA FWPH  CPaBHE-
TEAHO TOIBIMO YCHMIBAHE, TOrakna ce [o-
JIY4aBaT ApYyr¥ ZAHHYM 324 NLJDKHHATR Ha
CHeMEHTHTE. 2a TAKHBA CIAYYad Ce u3-
Oupar wo-ybir  pPedUCKIOpH,  ChOTE.
TIC-KECH BUPEKTODH.

Bxopizoro conpoTasienne Wa 3axpas-
BAHUS CNEMCET €& ONpeieis OT (axrTo-
PATC NBIDKUHA EA CIEMEHTATS W pas-
CTOSHHE MEXAY TaX. KaTo npasuino obp-
UPOTHBACHUCTO HA UTHYBANE U C TOBE B
BXOAHOTO CLUOPDOTUBJICHNME HA AHTEHATS
Cliajia TONKOBA NOBCUC, KONKOTO NACHD-
HHAT HIE HaCHBHITS CASMCHTH Ce nolim-
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®ur. 16.5. 3asucunocT HA BXOMHOTO CHUpOTHB~ ™ -

JICHHE 11a TONYBRBANOR JIHIION C qu)HCKTOp AN Ot
PEeRIOp Ofr PasCTOsIBEEIO M0 UACHBHRIC CHEMEHIN

xamar MO 3axpadsamgs  elieMeHT. IHa
dur. 16.5 ca nokasauy cToMHOCTHTE, KOUTO
npueMa  BXOJHOTC  CBHIIPOTHBIACHMC HA
auTEHATA B 33aBHCHMOCT OT DPa3zcrog-
HMETO MONAY axTupuus H  TNacUBHATE
eNieMenTH. 1€ ca npubAusuTe/o TOYHH,
KOTATO NLIDKUEATE Ha CreMeHTuTe Cca
w30pany Taka, ue Ja Ce YMONYYH MAaKCH-
manygo yemnsane. OTTYK ClgAPa, ue rpa
PasCTONHEA  MEKAY eNEMEHTHIES, Mo-
wmanky o1 0,1 h, BROIHOTO CHNPOTHUBICHUE
cnana noa 15 Q. Topa o3nauana, ue 3a-
pany NpOTHYAIINTE TRbPOE IOJiCMH TO-
x0Be 2aryOuTe B OPOBOANMKA Ha AHTE-
BarTa 1€ €& ypenuuaT M TCOPSTUHHO
¥B3MOKHOTO YCHNBaNe Ha PAKTHKA BIMA
na Owppe mocTurnarto. EOHOBDEMEHUO C
TOB&A INLH MaNKH pasCroOfHES MEXAY
€NeMCHTHTE IUR[OYHHATA Ha NpOnycKa-
AaTa 4eCTOTHA NEHTA CTABa MHOTO MajikKa
7 OpasMepsRaAHETO HA PE3OHAHCHWTE BT~
FKHHH CTaBa KpuTHIHO. 3aroBa Tpsabea g
¢ NpeAuoYUTaT OTHOCHTCIHO TONeMUTES

pas’CTOsHMY MEXLY CJIEMEHTHTE; ¢ Tix
He BUHAIM C€ IICCTUTA MaxCHMasiHoTO
yennBane,0baye e DoJyyana CPABHMTENNO
BHUCOKO BXOZHO ChIPOTHBIEHHS (IIO-Majky
3arybu), no-rosigmMa IMpPOYMHE Ha TIPo-
HyCcKaHata 4eCTOTHA JieHTa M C TOBa —
no-necHa HacTpolixa B pesonanc. Hupo-
YUHATA HA NPONYCKanaTa YecTOTHa JIeHTa
¥ CHIPOTHBICHHETO HA H3TbYBAHE MOraT
Ja Ce KOPWIHpaT NOCPeACTBOM IbiDKH-
HATA HA CICMEHTUTE, TAKa Y€ TP CPAB-.
HUTEHO MAJKH DasCTOAHKA MEeXHy efic-
MCHTHTE Ja €e MOAYYH AOCTATHYHO IHU-
poka nponyckaHa YeCTOTHA JIEHTa XPH.
CPABHHTEHO BHCOXH BXONHY CBHIPOTHB-
sienus. ITo TO3M HASUHE JAXE DPH HAH-
obnxnopennte STU-anTCHH ChUIECTBYBAT
HAH-pas/MYHE BE3MOXHOCTH 3a Opasme-
psBane, xoero na Onie onTHManxo 3a
OIIpPCACIICHATA UG/,

Tipm XpcOBBRUOBHTE aHTEHH, OOUIO
B3CTO, C& H3MOJI3yBAT HE IIOBEYC OT Jhba
MACUBHKM ejleMeHTa. Te3u anTeHy ¢g Cb-
CTOST 'OT €Uuil 3aXpPamBad IONYyBBINOB
JWUOH, einl pednexTop ¥ eAWH QUPEKTOP.
Tosa ¢ paii-mManxata XOHCTPYKLMS Ha
Sra-agreHa. TpU xkato cpabpaa obuio
I'DH efeMEHTa, TS C8 Hapuia TPHeNeMeHTHa
Hru-aprenz. Karo msxirouenue B 10-m
oBXBaT TIOHIKOTA C¢ HA3TION3yBaT AHTCHA
¢ IIOBEYE O TPH SICMEHT2.

TpakTnuecky JOCTATAHOTO — YCHABAHS
ppy eapa Srd-agTeHa MOXe N3 BB3E3E
ya oxono 7 dB. Iipa obuxknoBeuurte JUO-
SuTescK AHTEHY 33 KhCoBBJIHOBHA 00-
XBAT MOKE A €€ Pa3vuuTa Ha €HLHO YCHII-
paHe Mexny 5,5 1 6,5 dB. Kato nprmep Ha
¢dr. 16.6 ¢ noxa3zauo yCuIBaHeTo Ha e/iia
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dur. 16.6. 3apncHMOCT WA YCHIBAHCTO WA TPH-

€IEMEHTHA QHTCHA C PAICTOAHAE MEXKIY AKTHBHAS
egemeHT ¥ pehmgropa 0,2 A oT pAICTOAHMETO
MEKOY aKTUBHHA SJeMCEHT ¥ Aupexropa
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MOCTYT OT Pa3CTOgHuA Y aKTABHIA CHCMeRT

® pedierropa, CHOTR, FULHEKTOpa -
TpheneMenTea Sr Toia NPy f1ecTony-

HO PABCTOIHUS MEKIY BKTHBHYS CHEMEHT
7 pedaexTopa B 3aBHCUMOCT OT Pa3crosn-
HUETO MENAY AKTHBHMS CIAEMEHT W Au-
PERTOpa.

TIpM OnTHMAIHOTO ODa3mMepsinaue Ha
enga  Sru-avrena TpsbBa Ja ce VeTa-
HOBAT He CaAMO BBICKUEUTE HA NACHBHUTES
EHEMEHTH ¥ Pa3CTOARHCTC MM JO AKTHB-
HEA SMEMEHT, HO # JA CC ONpSAend pe-
20HGHCHATA ALJDKHHA Ha  3aXPanBauus
eNEMEHT B 3ABUCUMOCT OT PABCTOSHHCTO
A0 nacupnurte ejemedTH. ONTAMAIHATA
ABIHRUHA HA aXPAnBaHER AUNOR CTasa
TONKOBA TO-MANKA, KOIKOTO HO-OJd3G
AO HETO €a Pa3oIoKEHy NACHBHUTE efe-
smentd. Tosa cuenpa or ¢ur. 167, ua
KOSTO € IoKasana ONTYMANHATA JIbIDKHHE
Ha HIIGYBATEHS B 3aBUCHMOCT OT pas-
CTOAMHETO MY JC peduieKTOopa @ 10 Np-
pexropa. B to3u cnyuadl CRINO  crapa
Ayma za ppubnnspTendan crofisocTy, Bep-
HY TP OpasMepsiBalie Ha 4HTeHaTa 3a
MaKcuMannc ycungaue. Tpsbsa na ce
B3eME NPSABUN ¥ KOSQHUMEHTHT HA 13-
TRHABALE Ha 3aXpanBaBEUs CIEMEHT.
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16.1. Cpolpexenus ¢THCCHD
HKOHOMIH 3CTTA
WA BLPTSUNTE ©e HACOReHn
WHEBNG AT

Yeoro CpeliaHoTo TEBPHCHUE, 4¢ BBp-
TAATA €€ XOopu3oHTanwa Sru-anTeHz
apencrasisaBa  €iHa OT Hal-uKOHOMEHY
HETE KOHCTRYKIME 38 JIODWTENCKE BPH3KE
Ha TONEeME pascrosuus, O MOTNO OTHE-
73 C& CTOPY NAPalOKCANHO, 3aI0To
caBa anrTena ca HEODXOANUMYA 3HZ-
I pa3or¥ 34 HOCEMATa MavTa ¥
poicTBOTO 38 BBpTeHe. Tpnburte oF
JIRK METail, 0T KOWTO CE TIPARAT eleMCH-
THTE HE GHICHATA, CHUIC HE Ca4 CHBCEM
CRTRAN.

vana rpmeseMventaa Hrp-gHTeHa B na-
HPaBiCHAS Ha raapkud Jred DABR YCui-
BaHE CF o 6 dB. To cCrOTBETCTBYRE
NpUbIBRHTCING Ha HeTHORKPATHO Hapa-
CTBAIC Ha MOIIHC £
o3HAuABA, uo . 1
Ten ¢ 3-ene Ha $ Ha CH3LABE
B HEKOSL TOWKAE HA NPUEMAEe, DASTIONO-
N0 HANDEBICHEETO Ha  TIARHES
3 ChiATa Hanper: HA HOJCTO,
KAXTO 0 80-W Tipe €11, CHbp3a
WeM OOUKHOBEH WO sisron, flow

; e
THUTCAHO, Ta3w
. Beexu pamuo-

HIARAHETO  RE

20 us

1010 CKBITO. Pas-

WedH 1ok
THINA C8 &

CHEPTHS  CE
HPAKTUYCCKY HA BCHYKM CTpaqy

vena., omsvoro
. BUCOKATH EOHCYMAIS HE
¢ panpexenuda (CHIUD BY-
COKN) Ca JOYPHTE HENOCTATHERH Ha JIK-
OHYeACKYTe DPSAABATEN © roJiiMa wi-
XOJHE MO :

Fraud vOnyesiuos Junon ne OU OCH-
ryprir Chiupre pobpu DX-BppiKy Haske
npz 80-W npenaparesn, KoxX10 euus TpH-
enemvernraa HAru-aHTeHa, 3aXpadBadd or
20-W upensparen. AXKO €& CDABHET J{Ua-
rpaMUTe Ha M3ITRYBARE WA [HBETS AHTEHH,
PASIONOKeHT N2 CIHAKBA BHCOYHHA HAX

FOK 33 ait)f




LBOEANHA" 3¢MA, C& BIXHA, %¢ MONYBbHi-
HOBUST IHNON HITHYBA CHHA I'CJSMa YacT
OT EHEPrusTa MNpaBO HArope, JOKATO
Jru-anredara ¥M3NbYBA HOL MAMIBK BIbA
capsMo  xopusoura. Tosa ¢ ocobeno
saxHo npu DX-Bpn3xure (BXK. paspen
3.2.2.). Ha ¢ur. 16.8a2 ¢ noxasaua xuarpa-
MaTa HA H3JIBYBANC BLB BEPTHKANHATA
paBHAHA H& COMH HOJNYBBLIHOB H{MOOJ, a
wa ¢ur. 16.8b— pmarpamara wa H3IBY-
BAHE BHB BEPTHKANHATA DABHMEA HA €OHA
XOpHU30OHTANNA TpHEIeMeHTHA Siru-anTena.
HBara wm3pbuBaTenst ca MOHTHPAHH Ha
sucouyrna 1,25 A man semsra. brenst @
OpogT HA JNACTOBETC OT BEPTHKANLATA
OEarpaMa Ha H3NBYBAHE NPH JBCTE AHTCHA
ca enuaxsu. Ilpum Sru-amrenara obaue
Hali-ronsMarTa 4YactT OT eHeprusira ce u3-
npYBa TOJ NO-MaNBK BIBII COPIMO XO-
pusonta (K. cbpwo Gur. 3.13). Toea
KOHUEHTPRPAHE Ha TIJIEBHOTO H3JbuYBaue
¢ MansK bI'bJI HA BBE3BUINCHHSC MOXE La
UPSAU3BHKA TPH NPAKTHYECKHTE DPATHO-
BPBH3KM HA JANICUHH pPA3CTOAHES H3BbH-
PEIHO TONIEMH P3Nk B HANIPETHATOCTTA
HAa TOJIETO, KOUTO €& HBILKAT HA M3~
3yBaHETO HA SIrM-aHTCHA.

Koraro HacOYeHH H3IBYBATCIN C& U3~
JION3yBAT ¥ KATO UPHEMHA AaHTeHA, a
BOYTH BUHACK TOBA € Taxa, TEXHHTC Hpc-
IAMCTBA CE MIpOsIBABAT B OINE NO-TONAMS,

- creneH. [{oxaTo BaNCYHATE PANROCTAHIAY,
JIEXAMY [0 HANPABNCHEHCTO HA IJIaBHUA
ABY, CC HPMEMAT NPH BHCOKO HUBO Ha
curnana, no-Gim3Ko paziionoKeHUTe SBPo-
nefiCKy  CTAHLMM Ce YyBaT 3HAYHTCIHO
io-cnabo. Toea siBreHue Cbio ce obsc-
HHBA C AUMarpaMara Ha U3ThYBAHE BLB
BEpTHKATIHATA DPaBHMHA. BepTUKAIHUAT
BI'BJI HA NAJAHE HA CUTHANA OT OIH3KUTE
PAnHOCTAHUMY € TOJISIM, ROKATO CHIHAILT
OT pancyHuTe CTasl¥y¥ 1onajna BBLPXY
NPHEEMHATa aHTEHA NOJ MabK B (B,
PasnpoOCTPRHCHUE HA PALKOBBLINEATE, pas-
men 2.). Ot ¢ur. 16.8 ce suxna, ue Tpu-
eneMenTHata JAru-aHTCHA 33 pasimka Of
nonysbanosus aunon (dur. 16.8q) npue-
Ma no-nobpe CUrBaJIMTe, [NANANE NOX
MaNbK prbJI, & CHTHAJIMTE, NAJAIM DOK
TOJISM BB, €€ NOTUCKaT cuiano. Iojs-
MaTa CTCHEH HA HACOYEHOCT B XOPHU30H-
Tanpara paBHHHA JAONPHHACA 334 TOBD
Aa ce npHemar RoSpe camMO CHPHANW,
BABALIM IO HANPABJICHUETO HA INaBHES
apu. Tipu pHemnara npeTpynasoct Ha
moburenckure OOXBATH €AHO Taxkosa
o0CTORTENCTRBO € OT 0cobeHo 3HayeHue,
3aWOTC € HACOYCHH R3JIHUBATCHH HM3

16 HapbusEK WO AaHTEHR

Dgr. 16.8. IrarpamMa pa H3LIBARE BBB BEPTAKAN-
HaTa PAaBHAHA, ¢ — HA XOPH3OHTAJNCH UONYBBIHOB
IANON, MOHTEDPAH Ha BHcoununa 1,25 A uan semarta,
b ——wua xopusonranua 3-enemenrna Slru-anTesa, -
MOHTHPAHA Ha Bucoumna 1,25 A naa 3emuara po-
BELPXHOCT

BEIMOKHOCT NI & CNEMUANDA ¥ ToNaMa
gact or ,rnoGanuaus QRM".

Crapara moburtencxa mpapocr: ,Moxe
[a Ce mPEenasa camo HOTAM, OTKBICTO
©¢ npYeMa CUTHAN" W JHCC BAXH C IIbJHA
cuna. Kaxea e nonsara, ako B Hacpem
HATA CTPaHa CC W31byYBa CWJICH CHUrHal,
Ho mopand ,esponciickns QRMY ne
MOXE 1A €€ NpUecME OTrOBOPHT HA JAancy
Hus naptasop? B Taxuea cnyyau He no-
Marar ¥ Hal-CENEXTHBHUTE TONICMHE
NPHEMHULH, JOKAaTOo enuH RoObp Hacouen
M3TbYBATEN B KOMOUHALUA C SR CPCHEH
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Por. 16,9, Hsyenemenrer HACOYRH  MITHTEATEA
JARHHY 33 OpAsMepIBatero ca najgenu B 1abn. 16.1)

OPUEMHAK HAH-9CCTO CC CIPaBs ¢ TAKEBa
3aTpymHenus. ,, BuMeT™ oTBOKNE 10 BXOAA
HA OPUEMHHKA CEMO 4HacT OT ChILEeCTsy-
BANIATA B MSCTOTO Ha NPHEMEHE CMC-
CHLIA OT CHMIHAJHM, HO Ta3M HACT € ycu-
JeHa M HPHCTHra OT TOYHO ONPEHENCHA
pocora. OcBeH TOBA, KAKTO BSye Jeupie
CHOMEHATO, CHIHANMTC HA CMYILABALMUTE
eBpONeHcKy  PajHOCTANIRY, KOUTO I[0-
YalaT BbPXY AWTSHATZ HON TONaM BIbi,
Ce . MOTHCKAT OT Hes zapaiy nelhuara
jvarpaMa wa Hacoueno JeiicTbue poB
REPTUKAHATA PABHEHA.

Jaruxsauero wa curnana B obparma
HOCOKA nipu pabora Ha J-CreMeHTHATA
Jlru-afTeda. Xaro NpS)EBATeABA WM
preMua autend goctura ot 15 po 20 dB
Bl 3ABHCH MHOTO CHNHO OT DBOUTHRANHMS
BEBIL HA N&HAHC H2 CWTRAIA. 3aTHXBA-
FETO HA CHYHANA IO FIOCOXa Ha ABara

<

CTPAHNYHA MUHIMYMa MOXC 12 BB3/Ie3e
ma 30 dB.

[TpsnumcTeara Ha HACOYCHHTE BBHP-
TAUM  CE  H3LYBATCHAN OT MOXAHUYHE
TieOHA TOUKA Ca TIaBHO ‘Te3y, 4¢ oaHa
TAKABA AHTCHA NMa CAMO CIUH 338XPAHBAH
efeMeHT ¥ €M W NBa HaCHBHH Cre-
Menta. 3arosa oruanga BCIKAKBC ,,0MpO-~
pomsapans”, HWolito nozuasa HECHTYP-
gocTta Ha CHolikuTe, IIOHNOXEH:H H3
ATMOCHEDHD BH3ACHCTBHE U0 BCAKO BPEME
#a romudarta, OH ouewsy To3U (AT
Hpyro romsMo UPCHUMCTBO € BE3MOK-
HOCTTa UH/IatTa KOHCTDYKLMS HA €S U3~
pabora or wmerai lipa ToOBa BCUYKE
SASMBHTH ¥ MCTAHU HOCCIA YacTH Ce
3a3eMsinar  Hanpaso. Torasa wsaMa Ia
BMa CTATAUHHM 3apsIl U FPIDKATA 38 IPh-
MO3AI¥TA KO [OJIIMA CTENeH OTHAkAa.

16.2. ¥opwsouTamad JByersMedras
BLOTINE €2 HMACoYeny
WIALMBATEIH

N OopU3OUTANNATE HBYSHOMSHTHY  Ha-
COYeHM HITHUBATSI CC UIIOA3YBAT Thas-
1o B rpoBurenckua ¢Sxear 20 m, 3a1H0TO
mwipaborkara #a eltua 3-enementaz Srv-
apTeHa 3a TO3M ODYBAT YECTO € TRBPHE
CHoKHa.  JI{BYEICMEHTHATA HTCHE MOKE
10 Apa Hayuag —
st OT B3BUBATEN W
peduextop, Wi karo asoiike ot subpa-
TOop W nApekTon. [TOpamM COcMeHaTHTeS
FIO-rODe OpEYHEy C TIDRNHoYWra auteH-
Hata cHcTeMma Ha C¢ CeCYoH o1 uubparop
M JIMPEKTOp.

Ha ¢Qur. 16.9 ¢ rnoxa3zasa CXoMaTta 33

I KaTO EOMOR

Tabauya I6.1. [ aniu sa opazmepasone na 2-eaesenmesn nacoten uzavusame 4 (guz. 16.9}

JIwburencku obxsart

40 m
Pe3oHANCH MeCTOTA 7050 kHz
Homxuna § 20,53 m

Homxuna D
Pascrosmae A

518 m

Juanversy d 50 mumn
Crrporusnenne sa wanpisase 18 £
JhoGurencru obxsar 10 m

PeaoHancua uecroTa

Hoemruna 5 503 m
Homxuna D 4,66 m
Pascronrne A4 1,28 m

Huamernp d
CHOPOTHBICHEE Ha HANHUBAHE

226

28 500 kHz

3540 mm
20 &

5m

20 m

14 150 kHz 21 200 kk
10,24 m 683 m
9,66 m 6,34 m

1,70 m

35 25 mm

18 18 &

16 m 10 m

28 160 kHz 22000 kB=
(renerpadun) (renedoummn)
5,16 m 4,95 m

4,86 m 4,58 m

L3t m 1,26 m

25 mmn 35—40 mm

18 &

20 &



#3paboTBane HA JIBYCHEMEHTEH HACOYEH
H3HYBATEN, MUHTO TCOMETPHYHH paz-
Mepu ca jpajpenn B tabu. 16.1.

Taxkupa OBYENCMCHTHH HACOYCHH M3~
AHUBATEHM MMAT BB U8 pastEopa B
KOPUIOHTANHATA PABHHHA Gp OT OKOJIO
75° ® OrbA HA PA3TBOPA BEB BEPTHRAI-
HATA PAaBHHHA Oy OT oxoso 130° npu
FIPSANIONOKSHNE, 4YE aHIeHaTa ¢ MOHTH-
paa Ha AOCTAThYNA  BucouuHa. Llpn
apubmmxapate Ha aHTCHATA KBM NOBBPX~
HOCTTA Ha 3eMATa, KOETO Ha NpaKTHKa
BHHATY CHICCTBYBA B  KECOBBIHOBHUS
ofxpar, AHarpamMara Ha HacoueHo Jjel-
CTBHE B XOPH3OHTANHATA pPaBHHHA Ce
HPOMEHSA B CHOTBETCTBHE C HAHMUTE, 1O~
couenu B pazpen 3.2.2.1

C pasmepure, nanensm s Tadm 161,
ROME A C& HOCTHTHE YCHIBAHE OT OKOJO
4 dB. B 3aBrCHMOCT OT BI'bJ& Ha Hafape
Ha NPUHEMAnUs CHTHAM TOTHCKSHCTO Ha
caruana B ofparno manpapieune € npul-
musurenno Mexay 7 u 15 dB. Pezonanc-
HATE YeCTOTH Ha auTeERTe ca m3bpauu
Taxa, 4 npu padoTa B POKEM HA TENC-
rpadius B obxearute 15, 20 u 40 m xoe-
dutmenTsT HA CTOALY BLIUYW HO CHIA-
CyBaHa 3axpaHpamla JHHUsS HE BaasH-
mara 1,3; BB BRCOKOYECCTOTHHUA Xpall Ha
obxmata To# wapacrtea ao okono 1,7,
Awnrtenarta 3a ofxmara 10 m uma xoedu-
SYMEHT Ha CTOSINY BBAHH, HO-MAABK OT
1,3 B wecroTm  pumanazod ot 28 000
o 29000 kHz; Bm2  BHOOKOUECTOTHEH
wkpait na obxsara {opu 29 700 kHz) roit
mapactsa no 2. {ip® opa3mepssane 2a
paboTta B peoxuM pa tenerpadus 5 10 m
ofxear TpsaGBa N2 Ce DOXPHE UECTOTHA
nenTa ¢ mupoumua capo 200 kHz (or
28 000 no 28 200 kHz). Zarosa uecror-
HaTta NEeHTAa Ha anTeHata mowe na Obac
CTCCHEHA 32 CMETK3 HAa ©IHO MAaJIko no-
TONIMO  yCHIIBaHe, MPH KEETO Koed-
BHUCHTDBT Ha CTOALIM BLIHH B CbIJacyBa-
HATA 3AXPAHBAINA AUHES HPY Tenerpadus
He naasumiasa 1,2, AKo asgTeHara HIi¢ Ce
H3O0JIRYRA W3KMoYutTensoe 3a paGora na
Tenedonus, TOTABa Ce npenopbLuba Jia
€€ W3MECTH PEe30HAHCHATA 4ecToTa Ha
auTeHaTa KbM Ccpenara Ha TeneOoHHUM
obxBar (29 000 kHz). Koebunnenrst na
CTOAIM BBJIHW TOrapa usMa na Obiae
npo-rojismv ot 1,6 B uenms odxear 33 Te-
aegouus (ot 28200 no 29 700 kHz).

Hacromunte nadyg ¢a BadwjiHyd camo
axo AHTEHATA CE HAMHDPA HA BHCOUMHA
Af2 wnnu poseue Had 3eMHATA UOBBLPX-
HocT. B TO3u cnyuail OTKIOHEHHETO OT
APEHABAPUTENHO HPCCMETHATATA PE3OHAHC-

Ha ¥eCTOTA HAMA A2 ObIC no-roymmMo or
50 kHz. Axo Bucouunara Ha awresara e
no-Maika OT Af2, Pe30HaHCHATE 4ecTOTa
€€ WM3MECTBa KbpM IONHHA Xpalt HAa 00-
xpdTa. ToBa C& NBIDKH HA roneMus XKa-
TALATET HA 3eMATA, KOHTO BAUAC HA Ha-
MEupante ce GIMIKO 0 TOBBLPXHOCTTA
amrenu. ‘Toraga HanpuMep €Oua aureHa,
APECMSTHATA 38  PE3OHANCHA  4ecToTa
21 2006 kHz, 61 MOTaa 53 vMa B ACHCTBE-
TEAROCT peaonancHa yecrora 20 800 kHz.
KaxTo Beue Ocmie o6sacHeHO, Maikara
BHCOYMHE Ha MOHTHPAHC Ha auTcHara
UPCON3BAKBA ¥ YBOJIWYABAHC HA “BIbia
U3 BR3BHINCHEC, € KOCTO CE JIMKBUIUPAT
sact ot gobpure DX-xauecrea Ha Ha-
COUCHAS H3INDLYBATEI.

Tipenstcrpusita B Gnuszocr o anTte-
HATA UCCTO MPCAU3BHKBAT HENPSHBHACHNE
OTpaXeHnd ¥ [OTHBIANNEA ¥a CHTHANRZ.
Ocoler0 HenpusTHO € BE3NCHCTBHETO Ha
HANPSKATSTHATS NPOBOANNMLE, Tehedon-
HHETES XHIM, OJYIUTe, TPHMOOTBOIWTS
#H 1T H. Halft-uecto ofawe T¢ BlOwamar
paBoraTa pa agredara CaMo axo IJaB-
HUST Y B AgarpamMarta Ha U3AbUBAHE ©
HACOUCH KbM TX. B 33BHCHMOCT OT BAja
H OTHAJCYCHOCTTA Ha ,cMmyTrTens' Tpabna
1ia C¢ NPSABHAH CHHO NO-TONSMO Uil 1O~
MaJiKO BIIOHIZBAHE HA XauecTBara Ha
aHTCHATA B ONpCHENeny HANPABICHYM.

Tp#bpa 1a cc CcioMeHe Ole ¥ TOBa, Ye
AraMeThpbsT Ha TpulmTe, OT WowTto Ca

#3paboTenn eneMenTHTe HA AHTEHATa,
BAWSIC KAaKTO BBPRY pelodamcHara W

HECTOTR, Taka W BHPXY WHPOUAHATA HA
uponyckasara vecrorna menra. Yips no-
TBHKY TPHOU €8 MBKCKBA DO-MANKO YA~
JKaBage Ha CIEMEHTHTE, HO ¥ 49£CTOTHATA
JeWTa Wa aWrTewara Hamainsa. 11o-pe0e-
aure Tpshd Tpabea Ha e CKBCIBAT MaNKe;
HHPOUMHATA HA NPOUYCKAHATA HECTOTHA
JISHTA  WapacTea O M3BCCTHA CTENcH.
Tosa ofcroareacrso ofaue Tpadsa Ha
Ce MMA NPENBUA CAMO aK0 Ce U3NOJI3yBar
TpeiH, upiiTo DuAMETHD C2 pa3nuuaBa
o1 npepnucanus ¢ nosewe or S0,

16.3. KopmonralHy TpHeeMentin
Hrp-aurena

¥oraro XpM JBYCHECMCATHWS HACOYCH
wanpyBaTen ce gobaBy Ome eOuH na-
CHBEH GJIEMEHT — TO3H ubT pediiexTop,
M3IBUBATCNHNTE CBOHCTBA HA AHTEHATA
ce nopobpssar ome noseuc. Taxupa
aHTEHy ¢ [0 3 ejemenTa BCe OMIE MOTar
Za ce n3palorar CpPABHHTCAHO JIECHO 33
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dar, 16.10. Cxema ma 3-enementa Sirm-aprena
{HAHHEK 33 OPAIMCDHBABCTO €3 Janens B Tabm 16.2)

obxsarere 10 m m 15 m, wo 3apasm
CBOUTE DA3MeEpH COHA Taxapa aHTeHa 323
obxpara 20 m npcpcraBiIsBa DOYTH rpa-
HHMIATA HA OCBUICCTBHMOTO ¢ Jjuolu-
TENICKH CPCICTBA.

Ha ¢ur. 16,10 ca obaceesn o3mgue~
HPSITa, KOHMTO Ca wm3uonsysaun B tabn.
16,2 npm jAaBae HA TOCMETPUMHUTE
pasMep wa 3-eremMeHTHM SIrs-amreHu.

Tlpu anteHa, opa3MepeHa 3a obxBata
15 m, xocdUN¥CHTHT Ha CTOSILIM BBJAHA
B2 CHLINACYBREATA 3aXpadsBaiia AuHUA B
wenua oOxpar me mamemmara 1,4, 3a
obxparare 10 m » 20 m ca magenn o
HIKOJKO KOHCTPYKIMH, KOUTO B 3aBHCH-

MOCT OT HPERHA3HAYCHUETO MM €& Dasd-
JmdaBaT MmO pe3oHaHCHA wecToTa. Jlame-
BuTe OpU ABYCACMEHTHUTC AHTCHH o6sc-
HeHnsi 33 BAMAHUSTO HA BUCOUMHATA Ha
MOHTHPAHS ¥ HA OTHOUICHAETO mpioxunaf
MUAMETBD BHDXY HIMLYBATCNHUTE CBOM-
crea paxar um 3a 3-ememenrnure Arm-
AHTCHH.

Vewpanero Ha noxasamara  3-ene-
MeRTHA Sru-agTesa BEH3IM3A HA OXONO
6,5 dB, noTUCKANETO HA CHTHANA B obpaz-
¥ mocoxa e oxono ¥ nax 15 dB. Moxe
na cC pasuuTa Ha BIBHJA Ha pasrsopa B
XOPH3OHTANNATA PAaBHRbA Og OT OKOJIO
65° u pa BrBJA Ha pa3TBOpa BHB BEPTH-
KajHaTa PABHUAA Uy OT NPUONUSHTCNHO
110°. Baw20CTTa HA 3eMATAa HA Opax-
TUKA BUHATA OKa3Ba BIMSHUC BDPXY aure-
HATa B 3aTOBa AuMarpamarta Ha HacOoweHO
JeficTBAE BHB BEPTHKANHATA PaBHHHA €
pasioseHa (B, pasnmen 3.2.2.1.).

Axo peloHadcHaTa 4eCTOTAa HA epHAa
agresa, opazmepesa 3a ofxsarta 20 m,
ce mibepe pasna wa 14150 kHz, » we-
croTHaTa Nienrta, onpenmencHa 3a pabora
na tenerpadus, KoshUIACHTHT Ha CTOSINKA
BLIIHKA B ChLJACYBaHaTa 3axpaHsaud mH-
wus ¢ <1,4. Bbs BUCOKOUCCTOTHHA KDak
na ofxmara To# mapacrsa xo oxoyo 1,8.
Koraro agresara € opasMepesa  Cpc-
pyanso 3a paborta Ha renerpadus (pe-
souancaa wectora 14050 kHz), xoedu-
UEenTHT HA CTOosmu BuiaE ¢ <12, mo
npE paborta BHB BHCOKOUECTOTHHS Kpak
Ha oSxBarta wapacrsa o 2,5. KoucTpyk-
oHATA ¢ Pe30oHAHCHA uwecToTa 14 250 kHz

Tabauya 16.2. Hanny 30 opazmepasane na 3-eacmenmuy Jeu-anmenu (puz, 16.10)

JhioBurencen 00xBat 20 m
Pe30oHAHCHA HECTOTA

Hpunoxenue

14 150 kHz
B uenus obxBar

20 m
14 050 kHz
3a Teaerpadus

20 m '
14 250 kH=
3a tenehoHus

Hemxura S 10,19 m 10,26 m 1012 m
Hemxusa D 9,58 m 9,69 m 9,52 m
Npyoguna, R 10,79 m 10,87 m 10,72 m
Pascrosinge A 3,02 m 304 m 3,00 m
Huamersp d 35—40 mm 3540 mm 3540 mom
CrupoTtupienne va wsmeypans 20 O 20 & 20 0
JhoBurencka obxsar 15 m 0 m 0m
Pe30HAHCHA YECTOTA 21200 kY= 28 200 kHz 29 000 k=
Hbmoxusa S 6,83 m 5,13 m 4,90 m
Jemxana D 6,40 m 4,71 m 4,51 m
Jsmxuna R 1,22 m 5,46 m 531 m
Pazcroanue 4 1,98 m 2,00 m 1,95 m
Huamersp d ) 25 mm 3540 mm 3540 mm
CropoTusnense gz manpusane 20 £ 22§ 22 Q

228




mMa xoeDURECHT Ha CTOSIH BHIRA < 1,3
2 wesws TeneoHEeH y4acThK; TO3# Xoe-
PEMEHT C¢ YBENWYaBa 0 OKONO 2, KO-
¥aro amrTeHata paboTH B HUCKOUECTOTHUSL
xpail Ha obxsara.

Anrenarta 3a obxsara 10 m mma mMmax-
CHMAICH KOSDHUIHCHT HA CTOAINY BhHJINE
s==1,3 3a pabota B pexXuM Ha Tenerpadus
{(upn pesomancua uscrora 28 200 kHz).
Tosu xoebHiMenT oCraBa HOCTOSHCH B
geCToTHaTa seura or 28 000 mo 28 500
k¥Hz. Korato e wu3lpana pe3oHaHCHA
siecrora 29 000 kHz, B wanara wecrorna
JieHTa, oupeseneHa 3a pabora Ha Tene-
thonys, xoeDUIMEHTHT HA CTOAIA BLIHK
B ChHTIacyBaHaTa 3aXpaHBaIla AUUHsA He
Aanprmasa 1,8. B muckouectroTuns kpait
ma obxsata TO mapacrsa 1o 2 (upx
28000 kHz).

16.4. 3axpansane na pLpTAEHTE ce
HACOUCHH H3NbYBATEI

Bemgre BHPIAMA €2 HACOYCHH H3ITHu-
SATENM, TPEASONKEHH B TO3M pasmerw,
WMAT CBOPOTHBNCHUC HA K3TbYBAHE
{BXOXHO CHLUPOTHUBICHUE) OT oKomo 20 (.
JIMpeKTHO 3axpausane HA W3NBMBATENS
HC € BBL3IMOKHO, 3aIJ0TO TEXHHYECKH HE
MOXKE A €S pEanssupar JIMHUYM € MaJKy
3ary0H ¥ BBAHOBO ChupoTHBIeRue 20 (.
Tt KATO 1O Mexanmwany cprobpamenns e
KENATENHO A He CC npexKnesa B cpenata
JAXPAHBAHUAT CISMCHT, OTHAJA BHIMONK-
HOCTYa 32 H3MON3YBAHEC HA YETBEDTBBI-
HOBH TPaHCHOPMATOPH WK ChIIACYBalA
mneidone. Ilenocrra Ha 3axpansamus
SIEMENT WIS €& CBXPaHH, 2KO €& H3HOH-
3ysa  T-o0pa3scH CwhruacyBalll CHSMEHT
{Bxc. pasnen 6.2.). Cnen xato 6e3 mpyro
e CTPOM eXHA BICOKOKAYECTBSHA Waco-
4qena antena, ne Gu Tpabzano ma ce npa-

BAT HEBOBOMEN 33 CMCTKa Ha 33XPabBi~ ®ac. 16.12, Crobx 32 BREIKATA

. 16,11, 3axpen-
BAEE WA CHACMEHTS
KBM HOCEUIATA CTPE-~
na (Tperepa)

Yio rte3m choGpaxenns
KATO HPABWIO Ce H3MON3YBa CAMO KOZK-
cuaned xabes. ‘Tolk TpudBa ma Ownpe cm-
wmerpupan xsMm T-06pasuns chraacysang
ENEMEHT C OOMOUITa Ha YeTBLDTBBIHOB
cuMerpupany TparchopMaTop WU HE-
KAKBO APYrO CEMETPHPALIO YCTPOHCTEO.
Tosa 61 Gmyt eIMH JOCTa CIIOXKSH HAMUH,
Ko#TO O HM3MCKBAN M TOMAM DPAa3Xo[ HA
MaTepUaH.

YIpoGsiemp»T 32 CBIIIACYBARETO C& pe-
MIABa TOYTH WICAIHO Ype3 W3IoJ3yBa~-
HETO Ha rama-ceriiacysase (8. pasnen
6.3.) miIm HeropaTa YCHhBBPIICHCTBYBAHA
dopma — omera-CeriacysaHeTo (BXK. pas-
nen 6.4)). Broupeku npocroTO CH M3UbI-
HEHHC TraMa-ChIIacyBaHeTO B HUKaKss
crnyyail He € NOMONIHO peinexue. Toea &
HAR-M3TOMNMST HavuH (OT eNIeKTPHYecKa
¥ MexauuyHa TieJHA TOYXa) 3a ChIjacy-
BAHC HA KaKBB JHa € KoakcaneH kabern
KBM €XHA AHTEHA C HENpPSKBCHAT WM3TBY-
paTciieH eNeMenT. Bewyku nonpoGHOCTE
34 ramMa-coryiacyBaHero ¥ Heromara op-
Ma MOrarT ja ce BuusT or pasnen 6.3.,
dur, 6.4 w rabun. 6.1. Jaunute or tabiu. 6.1.
MOTAT HAPABO [A CC U3ION3YBAT NPH OHE~
CaHuTe BLPTHANA CC HACOYCHH M3JTBYBA~
T, 3aIOTO TE Ca HpecMETHATH 32
xoehuipdent na TpauchopMalus Ha Ch-
uporusienusra 1 :3. Omera-cariuacysa-

maTa  JIMHAH.

OREMEHE — TPELep
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HETO, KOETO CBhIIO Taxa ¢ MHOTe noj-
KONAINO 3a Ciy4ast, € OUUCAHO B PasieH
5.4, m e wmocrpupaso ¢ ¢ur. 6.5 un 6.6,
{ipm mero cernacysamara Tpy»da ¢ ¢ nBa
WHTH NO-MAakKa ALAXKUNG, OTKONKOTO NpH
TAMA-CHIACYBAHETO H OCBEH TOBA Cb-
HIECTBYBA BB3MONHOCT 33 ypobua ma-
grpolixa.

16.5. Hocemara crpena (Fperepsr)

Be3MOKHOCTTA 38 HEOMCTaNNa KOH-
CIpyKukg ce Aboxy Ha (aKTa, 4e nony-
BHIHOBATE €JISMCHTH MOTar lia ce CBDhD3~
BAT ¢ METANHaTa HOCEWa CIpena B reo-
METpHUHATA CKH Cpoaa, T. €. UPH MHHH-
MyMa HA naupexcHue, 63 pa C¢ m3non-
3yBa KakBaro u jaa e usonawus. Taxasa
HACOYEHA aHTeHad uMa Majko BETPOBO
CHOPOTUBICHKE, TS ¢ CDABHUTENHO JieKa
W BBOPEKH TOBA MHOTO crabuyma. 3a
CHKANEHNE  CHUIECTBYBAT  ONPCUENERY
TPYAHOCTA NPU HAMUPAHETO HA HOCSWA
Tppba, KOSTO 3 U3NLIHABA BCHUKH

230

fprega CIiNgAG

LT M7

sBaugr

Hspez 8 1-odpassur
Busins

$6.13. Cnsp3sayie Ho XOPWIOHTANHA HOCEINA CTPEAR WhM BePTHEANNA AWTGUNA MBIIH] &~ NHSH™
NOMEHHE 32 KOHCTPYKuuara, b -~ ueprex Ha Il-06pasnms puBKeH

wsacknanwl. Tloaxomsma 1psbu ot Jiex
METaJl Ce H3NOJI3YBaT B CAMONETOCTpOC-
Hero. B CTPOUTCICTBOTO Taxusa Tpulm
ce u3noN3yBar 3a uzpaboTrane Ba CKene,
Tesu Tpplu ca KOMIUIEKTYBAHM C HOA-
XOOAUIH  [pUHANIOKHOCTY — T-00pasny
SHEMEHTH, BUHKENY H 1p.

CrabunnoTo sakpenpane #a Tpebute ua
CHEMENTHTE KbM TPEIepa Crasa Nocpel-
CTEOM CKOBHM, KOMTO MOXME na u3paborh
seexu minocep, beazycnospo 6u rpabsanc
na ce u3barpa npobusanero Ha TPLOHTE
Ha eNEMENTHTE, [OHEKE C€e HaMansApa
sppasunara um. Ha gur. 16.11 ¢ noxazano
xax MmoOXe na ce 3axpenm crabuaso ene-
MEHTHT KbhM HOCCILatTa cTpena, 0e3 na ce
npobusar TpuOuTe. Bouuxm  MeTaNNm
yactn TpuGBa la Ce NOKPHAT € AHTUKO-
pO3HOHNA CMEC.

Korato e neobxommmo Aa €€ W3O~
3yBatT OOTMKKN (IpH OPEKOMEPHO Dpo-
BUCBAHE Ba CNEMEHTHTE), 34 NpPenopnY~
BAHE € Te Ja CA URTOTBCHA OT JACHCPOH.
Takupa OOTMKKH €3 32paBy, H30NUPAT
OTHUYHO ¥ €A YCTOR4UBY Ha aTtMocdepsa



sp3peitcTswst. o marasunvre ce nponasar
BLKCTa 38 CYIIeHE Ha npade ¢ nebenupa
QKono 2,5 mm, u3paborenu or nenepow.
Ouie IO-HOAXOMIAO €  CTHKIOBIAKHOTO
€ [NacTMacosa OOXBHBKA, 3aIH0TO TO
e ¢e pasTara.

16.6. Jaxpennanz 2 uacovenara
AUTEHA KHM HOCSHIATR Mara

3a Hocema MaYTa 4 TOBXOMSIIH CTo-
MAHCHH TPBOH CBC CROTBETHNS LHAMETHD
{HOIEHKOBANY BOAOHPOBOANHA TPLOU, Tph-
Op 33 rasoupoOBOMM wWid HAPONPOBON).
TIomsxora MOTaT A ©¢ HAMEDPAT M 1o
KOXsgd cpbpspamy  Quannm. Kaxro e
goxasano Ha dur. 16.13, B kpag ua Tpoe
fara ce 3aBuBA eOMH (Quased ¢ B~
MOXKHO [I0-TOASMA TUIOII, KBM XKOHTO ¢
sapaper If-oOpaszen Bumxen ot croma-
HeHa namapuna. Tosdw punken cnyxm sa
OTIOP2 A XOPHSOHTANHATA HOCSHIA CTPE~
Jid, KOATO €& DUKCHPA B OKOHYATEIHOTC
CH IONOKCHHE 4Pe3 JBa 3apasH Gora.
DagensT ChuIo TPiBBA Na ce OCUrypu
Cpellyy CaMOUPOU3BOJIHG pa3BUSAHE.

Emia rtaxasa KOHCTPYKImS 4Ma npe-
HEMCYBOTO, Y€ auTeHATA MOXKE J[a ce
crnobu Ha 3eMsTa M CHSH TOBA [ €O M3~
TEIJIM HArOPC [0 HOCEIUATA MAauTa, HO-
RKaTo pynkarta, npobura B ueHTbHPA HA
TEKECTTA HA HOCCLIATA CTpena, ChBramue
€ epHa or amynkmre, npolutu wua If-
ofpasupa srnker. B Tasu nynxa oo po-
xapsa enmupatT GONT W 32 Hauano aHre-
HATE CE 3aKPeHBa B HOIGKEHAMETO, FIOKA-
3200 Ha dur. 16.14,

Cner ToBa amreHara ¢e 3amepra MO
XOPH3OUTAIHO TOAGKEHUES ¥ ce  (huK-
CHPA OKOHMATENHO ¢ Bropus Gont. Ocpen
UPOCTOTO MOHTHUPAHE TA3H  KOHCTPYK-
LA BMa M OPCMMCTBOTO, 48 HejHaT fa-
COYCH M3NBYBATEN BHHATA MOXe #a Ghic
3ABBEPTIH BLR  BEPTHKANHO TONOKEeHHS
MPE3 OTCIPANABAHE HA SRITHIA FLAU APYIUsH
Sonr. Flo To2u mauuu ce chimasar vrnos-
YDA 33 NPOBOXKAANC HA HeoOXomMMITe
pabory no anrcHaTa.

16.7. Hocongy erpeny, mH3paboronn
&7 AHPBO

3 MHOTO Ccnyyaw papuonoburenst e
BPMIVIEN A2 u3paboTya HoCeuIaTa cTpana
Ha Hacouenaia auTeRa or Aepso. Ionxo-
AfINA 33 H3MOOM3YBAHEG €  OTASKanaTa
CMBpuOBA vind Gopoma wpppecuHa. Cne

%

"~ Hocewgan cripong

NN

Hocore na
cealiane

Dur. 16.14, Jaxperssie ma HACOUERHS  WaIrhgRa~
TN KBM HOCeIaTa Mayrag

IHECTBYBAT PAMHYLH BLIMONHOCTH 54
HAnpasa fa crabunuu gocewin cTpeny
OT OBpBo. EfHa OT THX € noxasana ma
bur. 16.15.

3AKPEABACTC HA eNEMCHTHTS KhM HBp-
BCHATA CTHEAB CTARA, KATO CC UBHON3YBAT
H usonatop. OBaue eneMeHTHTe MOTar
JIA CC 3aRPENAT H HANPAso ¢ obuxuoness
croby, KaTo B MSICTOTO HA 3aKpensane ce
YBUBRT B TBHKO HOAUEHHACH080 (hoauo.
Bioxsr 0T TRBpRO KBPEO, Ramumpaul oe
B CPOBATa HA HOCEulara CTpena, Hoema
woceiuara Maqara. B cnyyait na wyxng toi
MOXE 13 £C 3a3APaB’ upe3 NOKDUTHE OF
CTOMBHCHA NaMapuHa, KoeTo ofxpama
H BOCCIHATA CTpena. 33 HA Ce OcHrypu
BBIMOKHO Hal-npoxpmiutenta palora
A UANATE KOHCTPYKMMA, T3 Tpabsa cra~-
paresinc pa ce @Mupersuwpa. B tosm
CAYFall CHIO € BH3MONNO JIa €O PeniH-
3HpA UETOMCTAIMNECKA KOUCTPYKLEH, 3%
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Heaeanw fosmoke

b HanvuBames

@ar. 16.15. Tperep, mapabores OF HLPBO

A2 Cc OCHrypm rpoMosammra. 3a nenra
TCOMETPHYHATA CPCNA HA BCEKH ENCMEHT
€€ CBBP3BA ChC CPEAATA HA [PYIRTE ene-
MEHTH NOCPEACTBOM TOHPOKA MeETajHa
Aeura A upes jeben nposoasuk. Tosx
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apovongex (MM METaNHA JIEHTA) <o
3aKpenBa C BUHT KBM 3a3€MEHATA CTO-
MaHEeHa HOCEela MayuTa, KATO BLB BCHYLE
cnyua Tpabpa jga ce ocurypu pobum
KOHT2ET B TOYKATA HE CBLPIBANE,



A7, Hacouens amreRy <HC CKLOSHE eJeMenTH

HRCOYCHHTe AaRTEHH € HAMAJICHE pai-
»cpd BL30YXRIOAT papacTBall HHTEpeC Y
OHE3H papmomoGuTENH, KOUTO NOpax
MERCE HA JOCIATHYHO MACTO MY 1o
EDYrH CpoOpaxeHusds He MOrar Aa Cu
mozsousT W3paborsaHeTo HAa CARA Ha-
<£O49CHA AHTEHA C© HOPMAJNH Dpa3sMEpH.
VispecTHy €3  PAasBYHH  KOHCTPYKUWY,
gouto paboTAT C HOBeYe UNE NO-MAJKG
CEBCCHH SNECMEHTH.

Q01O B3€TO, BCAKA AHTEHA MOXKE 2
e CKBCH MEXAHHYCCKH JOCTATHYHO CHITHO,
<rera 06a4e eHOBPEMEHHO C TOBA [a €&
B3EMAT MEPKHA 38 KOMIICHCHMPAHE Ha HaMa-~
NCHHETO Ha Kanaumiera ¥ MHIYKTEBHOCT-
‘13, TPEHU3BUKAHO OT CKBCYBAHETO, 34
H2 ¢C BBH3CTAHOBE NBPBOHAYAJIHATA De-
BOHAHCHA YECTOTA HA aHTeHaTa. B nose-
HeT0 CIAYYAd MEXaHHYECKOTO CKELCABAHE
M4 AHTEHATA CS KOMIICHCHpPA 4pe3 MHIYK-
TapHocTE  (6odMHM WM OTDH3BIM  OT
KBYUDPOBOLNHN SUHUH), KOUTO CC BEIHOY~
BaT B TOUKMTE, B KOUTO HMA MAKCUMYM
#se moxe, Wi B Ommsocr mo Tax. Ifo-
PAOKO Ce H3MON3YBAT KaUaLUTHBHY TO-
BapH, KOUTO € BKJIOYBAT B Kpast HA ene-
MEETHTE (¢ MAKCUMYM HA HANpedcentemo )
o  KOWTO INPSHACTABIABAT JIAMAPHHEHU
Ma#bu BM OpYrHE CIPYKIYPE € TOJBM
XANANUTCT.

EAHO CKBCABAHEC HA CCTECTBCHATA UBJ-
JRAHA WA M3NLYBATEN eumazy OOyCnaBs
MO-TONAMO S [0-MaJIKO  BIOIIABAHE
Ha H3IIBYBATCHHATEC MYy CBOMCTBA; axo
ropa He Oemic Taxa, He OEXa CHIICCTBY-
pas HIKakem ocolemy apTeHH npob-
seM. JIpelm BCHYKO CXBLCABAHETO Ha
AMTEHATA [PENX3BUKBA HAMANABAUS HA
YCRIBAHETO ¥ HA HIMPOYRHATA Ha OpO-
HYCKAHATA YeCTOTHA JICHTA.

CrulecTByBa, SHHO TpUOARIITEIHO IPa-
BUIO, KOCTO FMAcH, Y€ INUPOYHHATA Ha
LPOTYCKAHATA MCCTOTHA JICHTA ¥ ChUpo-
THBJICHACTO HA H3IPYBAHC CHANAT DPO-
UOPUMOHANHO HA KBampara ma KocQu-
mumeHYa Ha Ckpcssae. ToBa o3mayasa
HAVP., & CKECABAHETO HA €HEH HUNON HO
203 o BeroBaTa ecTeCTBEHa NLERNA UIe

OPSHRABUEL CUANEHE HA CHIPOTHBICHACTO
H4 M3TRYBAHS M HA WKPOUYMHATA HA HPO-
HYyCKaHnaTa 4eCTOTHA JICHTA HO CTOHHOCY,
BBE3IAU3AMNA HA 4/9 or HOpManmara.

B oppso npubnmxesde CHaIadero ®a
YCHIIBAHETO €& NBIDKM Ha T0Ba, ¢ ¢fué
Yact OT M3IBUBAILMS CIEMEHT C& 3aMECTRS
or Oobuna. ITonero, HaIpYEnoc OT TasH
6o0upa, € MHOrO IO-Malnko OT TOBg,
KOCTO OM H3ABLYMII 3aMECTEHUST OT HEH
OTPA3BK 0T aureusus npoponsux. Taga
PaslIpOCTPAHEHMETC HA CICKTPOMATHHY~
HOTO DONE OKOJNO aHTeHara, obuio siero,
Ce OrpaHHyaBa ¥ e(PexTHBHOCTTA HA M3~
JIBYBAHETO HaMajigna.

Koraro crasa nyma 3a CHH3 OpHEMHA
aHreHa, OOSCHEHWETO e, 4¢ AHTCHHEIY
HIPOBOAHUK MOXE Ja OTHeMe OT 3200m-
XUIAMOTO IO  CHEKTPOMATHHUTHO HONEG
€aMO TOJKOBA CHEPIH, KOJKOTO ChHOY-
BETCTRBYBA Ha e(deKTHBHATE MY HOBBPX~
HocT. Thll Karc €NHO NpPOCTPAHCTBSHO
CKBECABAHC HA AHTEHATA ¢ DABHO3HAYHO
HA HAMAanspaze Ha HeliHara edekrusEa
DOBBPXHOCT, TpsiGBa Jia HAMANES ChiNo &
HpHETAaTa CHEPIHA.

HamanapaHeTo Ha U3NbYBANeTo, ChOTS.
HAMaJUIBAHETO HA ¢eKTHBHATA HOBBPX-
HOCT Ha AHTCHATA € CBBP3AHO ChC CHa-
JaHE HA CRUPOTHBICHUAETO HA HK3JIHYBAHE.
€ TOBa Ce CICCHARA IPONYCEAHATA Ye-
CTOTH& JICHTA W ce¢ yBej4amar 3arybure
B AHYCHHUA NPOBORHEK (TONEMM TOKOBE).
YIpyu HACOYGHHWTE HATHUBATSNM ¢ HACHRHE
ENeMECHTH CRIPOTURICHHETO HA U3IHY-
BAaHC M 03 TOBA © MAJIKO, HO OpPH CKLCH-
BAHE HA SJIEMEHTUTS TO MOYKS 2a CuajHe
1o 5 Q. Axo 3aryGHOTO CHhIPOTUBIEHHAE,
BHECCHO FNABHO O yObbxurcjuure 0o-
Omun, BB3MH3a CHIHO Ha 5 3 (xoeTo e eana
CBBCEM DeJIHa CTOHHOCT), KOehUUREHTHT
H4 HOJIC3HO JeliCTBHE HA ANTEHATA Crasa
caMo 50%. 3a pa ce HONEBPHKAT TE3E
JOUBJHATENEN 3ary0d B npoRoJuuKa HA
BRIMOKHO Hali-nucko nupo, 6u tpsbsano
yapxurrenanre Sobupy na 6mnpar ¢ ui-
BBLHPEAHO TOMAM xauecTsey daxrop. To-
KOBCTC, XCHATO HPOTHYAT HPE MAJKOTO
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CHUPOTHBJICHUE HA H3/BYBAHC Ha 4HTE-
\aTa, €4 MHOrO rojieMu. 3aToBa HORBPX-
HOCTTA HA TNPOBOIOHHKA Ha YHALIDKATEN-
wute 600uny Tpsbsa fa € BE3MOKHO Hail-
ronsMa M na Owvme ¢ muoro mobpa mpo-
somumoct {cxkmuedexr). Hsma ocobena
1on33 OT Topa OGobGmHAra Ha Ce M3MeCTH
OT MACTOTO, B KOETO TOKBT € MaKCH-
maner. Torasa HeHHOTO YABIKABAUIO
nelicteue orcnabea, CieroBaTenHo O
Tpabsano na ce ysenayu OposT Ha Ha-
BUBKHTE ¥ B Kpalima cMerka 3aryGure
HAMA Ja €& no-MAayKy.

Vsmxureqgure 600unym  napymasart
CHEYCOMIANHOTO DA3IIpPEeSACHHE Ha TOK3
¥ HAUPEKECHHETO N0 ABIDKUAATA Ha aHTCH-
HMS NPOBCARMK ¥ BIHSAT BBPXY Xapax-
TEPUCTRKATA HA Hacoueno nelicrsme, Emm-
CTIBEHOTO CBOMCTBO HA HACOYCHUTE aHTE-
HH, KOETO CE 3ara3sa IO TrojgMa CTeneH
HEMPOMEHCHO TIPH CKBLCABAHE Ha eNleMeH-
THTE WM, € IOTHCKAHETO HA U3IBYBAHETO
B ofpartna nocoxa. Koraro xoepuipes-
THT HA TOAe3HO AeiicTBhe HMMa BTOpPO-
CTEHenHa pos, HO ¢e u3ncKksaT Manoraba-
PUTHOCT ¥ TOJIAMA CTENCH HA HACOYCHOCT
(Hanp. NPy 8UTEHUTE 32 ,,JIOB Ha IICHDA"),
TOraBa M3MBYBATENNTS C IPOCTPAHCTBEHO
CKBCEHH CJISMEHTH MMAaT OTPEJeNeHy npe-
mavcrBa. KbCOBBITHOBATE AHTECHH, MOMH-
THAPAHH BHPXY HPEBO3HH CPEACTBA, HOYTH
BHHATH C¢ HacrpoliBarT B PE3OHAHC C
TOMOWTa Ha yABKETenHE 606,
Hi306wo punary € no-1o0pe, Koraro HamMa
BE3MOKHOCT Jia € NOCTPOHM HOPMasieH
HACOYeH M3NBYBATEN Ja Ce M3IION3yBa
TAKBB CHC CKLCEHM CJIEMEHTH, OTKOJNKOTO
HAKAKBA PYra BpPeMEHH3 aHrTena.

YV awioxurennare 6o0wia, pasnonoxeny
HpH MaKCUMyMa Ha TOKa, MOTrar na ce
3AMECTHT MHOTO YCIEIHO OT JIuueHuu
VOBIDKATENHE  enementd. ®upmara Hy
Gain NPOW3BEXNAA HACOYEHA AHTEHY 33
ofxeara 40 m ¢ NPOCTPAHCTBEHO CKBCEHH
SNeMENTH, KaTO U3N0JI3yBa TO3R IPUHAKI.
AKTHBHWAT €NeMCHT Ha Ta3H aHTeHa ¢
pokazad ma ¢ur. 17.1. [sara mnelida —
1€ ¢a HANPABeHH 0T MEOCH HPOBONHHUK C
HuaMeTsP OKONo 2 mm — HOUPUHACAT
sa Topa ofw@ra HHIKHHEZ HA TONYBBI-
wopua enement 3a obxsara 40 m na Owvne
BMecto 20,50 m camo 13,50 m. Tosa

234

dallm

Cxpcena aprena 3a 06w
xpata 40 m ¢ yperxa.-
pamy wacikdose

UPEHCTABAABA CHHO CKBCABAHE AO OKOMNG
65%, oT Hopmanmara HbikKuHAa. Jiwmeid-
HUTC YABLJDKATCHHY EHEMEHTH pPeaM3-
BHKBAT UO-MAJIKHA 3arydd, OTKONKOTG
OOHKHOBEHHTE yABIDKATEIRY §o0uny; coa-
JAHETO Ha CHUPOTHBIIEHUETO HA M3IIbY-
BaHE MIIJIEXKOA CHUIO € MNO-MayKo, 3a-
moTo KoehPEeHThT HA CTOALA BN
33 enHa JBYCNCMEHTHA HACOYSHA AWTEHE,
CKbCEHA O TO3HM HAYMH, HE HAHBUINABA
2 B pnemus 40-m ofxsar.

CrpeaBalM KANANMTETA €& H3NOM3yBaY
OPCNUMHO NPH  BEPTHKANHHMTE AHTEHR
non ¢dopmMata Ha BBPXOBH YRBLIDKHTEIHE
ranamurers. Te psaaxo ce usnonsysar
UPH XOPH3OHTANHATE BLPTMIM €& HACO-
YEHU AHTEHW, 32IM0TO HATEXABAT B Kpas
Ha aHTeHATa M 51 NPETOBAPBAT MEXaHK-
HeCKH (MMAT JOCTOBO AeicTBHE).

17.1. Cxrpcena macovensa awrena
VEK24A0U

VK2AQOU nybGnukysa ONWCAHHETO HEB
e/{Ha CKBCCHA TPUCHEMEHTHA HACOUYEH:
aHTena 3a obxpara 20 m, KOsSTO NECHG
MOXKe Ja OBbJIe NOCTPOEHA 110 ONHCAHUSTS,
TBif KATO B HETO Ca HNAZCHM CHBCEM HOM-
pobuy nauuu 3a pPazMEepUTe.

Enna mopmansa Tpuenementsa Sl
anTena 3a obxsara 20 m u3ncksa 3a HO-
cTpospanero cu ceodoHA o ot 65 m2,
Ifpu anrtenara ©»C CKBCEHM EJIEMEHTH
e uneobxonuMa cBoOOHA TIOH] OT CaMO
32 m®? Awnremara VK2AOU cne cxbcedn
CIIeMEHTH BMa TIOYTH CHIOTO YCHJIBAHE,
MAJKO [O-MAgKa JUUPOUYMHA Ha POy~
CKANATA YECTOTHA NCHTA, HO HO-TOMSIMG
IOTHCKAHE Ha CHTHAnA B o0paTHA 10COKa,
CTKOJIKOTO aHTCHATA C HODMAJMW Das-
mepw. Ha dur. 17.2 ¢ noxazang cxema-
THMHO AHTEHATA CHC CKBHCEHHU ENEMEHTH.
Hellunte pasMepd ca OpPS/UIOKCHH OT
VK2A0U.

Pe3opapcHUTe YeCTOTH 33 OTHCHHUTS
eneMenTy Tpabea Ra ce m3MEpAT ¢ Tpu-
JMOMETBD, KOIaTo AHTEHATA € MOHTH~
pasa s paloTHO nonoxcHue. ECTeCTBEHG
HACTPOKaTa HA AanICHaTa, MOHTADAHA
BBPXY BHCOKA MAauTa, ¢ ChbBCEM neynobHa,
aKo HEe HEBB3MOXHA. JaToBa VEK2AQU
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7.2, Cungena pasoueny anrera 3a 20 m PE240U. Pasveps ma yisosarenuare Gobues:

¥y =9 mas. meawuna pa Gobumara 6,5 om, muamersp ma Gobumata 6 cmy;
Lg-=11 pas., geoxums na Gobudara 8,0 om, apaMeTsp Ha Gobupara 6 cing
ER =10 Has., Apmxaua wa Gobumara 7,5 cm, agamens) 11 6 ofunara 6 am;
LK =3 was., QB Ba GoGumara 5,0 cm, muamMersp BA Gobmmara 10 cm

{Lg e napura cooSouyo BuPpRy Lg).

Ypepoppunm: 3a LD, LS 3 I‘R Ce HWIMONBYBAT ANYMANHCBH Rl MeANY  HpOBORHXON (33504
CuAg) ¢ suaMersp )3 mm; 3a Ly —— Mexan mwint CuAg HpOBCIUHNH C© KHAMETTD, #O-

ronAM miIE pagen Hi 3 mm

AFBHUIBR  HACTPOMKATA, KaTo 3akpensa
anreraTa na pucovana 1,8 m wax 3eMATa.
Paibupa ce, npa tasu ,paborHA BACO-
nuua” TpsGea KA Ce MMa TPEHBUMN Kaia-
WATHBHOTG Bh3cicrsre ma zemsra.Jipu
nousa ¢ xo6pa HPOBOXHMOCT H3MECTBA~
HOTO Ha vectoTara’ € npaliiusuTesHo
300 kHz xbM rno-puckure yecrorn. Ko-
FATO pOYBaTA € HO-MAKO [POBOAHMA,
srmarvero Ou Tpabsano ma e no-ciabo.
Tipr pocTpogBadeTO Ha TA3M auTHa
BRHALK C2 H3NOI3yBa yaoOrata EBR3MOK-
HECT WAcrpoiikara M@ Ce ASBBPIIA O
3eMATa. FJIeMEHTHTE Tpadsa jga c2 Ha-
CTPOAT € TOMOINTA HA IPHALYIMETHD
sprGAERHTEIND HA CTCHHATE Pe30OBAHCHH
SO TOTHL

Hupexrop 15,20 MH=
AKTHBCH CIeMEHT 13,90 MHz

Peduickrop 13,40 MHz

Tpsbpa Ja Co BHMMABA BHHATH IpY
sacTpolixara Ha ©OUH OT CIEMeHTHTS
RpYIMTe I3 Ca palcTposHy {(¥aro ce Aasar
Ha KoCO yAbKHTesHure GOOHHEH) — U0
TOMW HavuH Co M30ATBA B3ANMHOTO BIUA~
HUE.

Cnep rasm rpybGa wacrpofixa crensa
3 CBHIFHOCT MCTHHCKATA GUHd HacTpoHka.

Autenara CbC CKBCCHM CHCMEHTU DpPH
HacTpolixa oF 3eMara ce BB30yxma ¢ pe-
ZOHAHCHATA YEeCTOTa Ha aKTHBHES /¢~
MEHT, T. €. ChC curHan ¢ vecrota 13,90
MHz. EIHOBPEMEHEO HE BH3MOMHO Hal-
rofigSMO PA3CTOSHYUC OT R3IBUBATENS ¥
Ha CBHIUATA BHCOYWHA HaX 3E6MATA ¢ HO-
crapst envH ODHMKHOBEH M3IMEpPHUTEN Ha
HanpersarocTTa Ha mosero. Cnerx rtoBi
qpe3 He3HAUHTENHO H3IMCHEHMe Ha bt
KUHATE HA eJICMEHTHTC WA Ha YABDKE-
tenmure Bobuam pa pefmexropa H nHH-
pexTopa ¢ M3BBPIIBA HACTPOMKA Za nad-
nobpo mTpYBaHe B MOCOKa HAnpey =
paf-rojmMo HOTHCKAHEC HA CUrHANE B
mocoka Ha3am. Karo MRIMKATOP ¢¢ A3~
HOIZYBA  MAMEPWTCHNAT Ha HAuperng-
rocTTa Ha nohero, Tpsabsa owme pa ce
cnoMene, Ue He ¢ HeoDXOMHEMO ejleMeH=
Ture Ha ce uapaborpar 1axa, ¥Ye N4 ¢
FIPOMEI ABIDRMHATAE HM. YUpes ChoTsCT-
HOTO U3MeHeHHe Ha YABILRETeIHuTe o~
Guan (CRHBANC MM pa3TAraHe) MOXEe ha
ce MOCTHIHS ChIgAT ehekT Ha HACTPOHKA,

Pasmepure, pafeus nHg Qur. 17.2, ca
wanpolsaun  HpAKTEYCCKA. JIbipruanre
H#a Tprlure Morar ja OpJar yBesMyeHs,
KATO €HHOBPCMEHHO € TOBA €& HAMANHT
yoparenaate 6obany. Taka yoRpaners
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HA ANTCHATA CC YBENWYARZ O M3BECTHA
crenci, Cxpcemure TpeOR ® yBeTHMERATE
yaBmxarenas GoOHHE NpeIa3BRKRAT Coa-
JaHe Ha YCANBAHETO H IO-HATATHINHO
HaManaBaHe wa MUPOUYWHATA Ha upony-
CKAaHATA YEeCTOTHA NEHTA. AKO oTAeHnATe
OTpA3bI 0T TPHOM CTAaHAT NO-MAJKA
OT OK0JI0 2,50 m, yCANBAHETO HA AHTEHATA
Crazia MHOTO CHIIHO.

JmamerspsT Ba TPBOUTE MOXE 13 Bhe
Mexay 20 7 40 mm u ce onpenens B30~
YHTEAHO OT MEeXAaHuwinda C¢hoOpaKeHmsL.
Enexrpugeckure MW3MEHEHuWs, XOUTO Ce
TOABABAT 33Paid DABIMIHATE HHAMETPH
Ha TpHOUTE, cA CHBCEM BE3HAUUTENHU ¥
ce KOMIIGHCHpAT NpE HacTpofkara.

Voemxprenmure Gobunu tpabsa na
AMAT roJisM Kauectsen garxrop. Te ca
¢ BE3NymHA #3odauus W ce mapaborsar
OT . AIyMUHVEE NDOBOHAK C HHAMETLD
wati-manko 3 mm. IocpeGpenusr Menen
OPOBOJHMK HMa MO-I0GpR enekTpmuecku
eBOjiCTBA, HO € TPYJHO Aa C¢ OCAIYpH
KAYECTBEHO HLIATOTPARHO CRBDIBAHE MEK-
Ry Gobnnara, uzpaborena oT MEHEH upo-
BOJHUK, M €JIEMCHTa OT JIeK meran. Iipm
HABIAXHABAHE BL3AWKBA KOPO3Ms, 3a-

_ IDOTO B MACTOTO Ha cBoup3pane ce obpa-
3yBa  CNEXTPOXMMHUCH CIIEMEHT; Karto
IOCHENICTBEE KOHTAKTHT €6 BIOINABa.
bobmuata 3a spe3ka Ly e uw3paborena
OT MEICH UPOBOOHUK, THH KaTo CBBp3a-
HERT KbM Hes 3axpausang xalen Csmo
¢ OT Mexed npoBozunk. bobupara 3a
BDBE3KA € Pa3sHoNOKCHA BHPXY YABIDKH-
Tenpata Oobuna Ha axKTUBHHS CHEMEHT,

3axpauBadero Ha HACCUCHATA AHTEHHA
CHCTEMA CC W3BHPUIBA YPe3 HWHAYKIHBHA
BPBH3KA, KOETO NO3BONABA NPH CHOTBET-
HOTO oOpa3Mepssane Ha Oobmmara 3a
BPEH3KA LA €€ NOCTHIHE CHIJIACYBAHE KBM
3axpagsanm xabemt 0T BCAKAKHB BUX ¥
C OPOM3BOJIHO BHIHOBO CBHIPOTHRICHEE.
bobruara 33 BpbH3Ka CHC CBHP3AH KBM
mes 3axpamsany xalben oxassa o0paTHO
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®ur. 17.4. Pazpez ma B301ATOP 33 3aKpENBHIHC K
AHTCHHH CICMEHTH; OTBODBT d CHOTBETCIBYBA HE
IHAMETHPA HA TPHOATA Ba €NCMCHTA

BR3ACHCTBYC BEHPXY yOBIDKETCHHATA B0
Ouna B C TOBAa H3MECTBR MAaNKO pe3o-
HAHCHATA ¥eCTOTa Ha usnpuparcns. He-
OBXONHMO € HE3HAUMTENRHO JOHACTPOH-
BAaHE Ha 3axXpaHBaHAg enemMent. VK240U
e onpememan panuwre sa Oolmmara 3a
BDL3Ka Ly TIPH H3TON3YyBaHE HA JEATOE
A koaxcuaied xaGen ¢ BeAHoBO CHIPO-
susnenue 70 €. Te3m nanHA MOTAT AQ €&
M3NON3YBAT ¥ 3a Koawcuanen xaben ¢
sLiHOBO cenpornenesse 60 Q. Axo ce
H3HON3YBA JEHTOB Kaben ¢ BLIHOBO Ch-
aporswinere 240 Q, Tpsadsa Ha cc yBe-
smun Gpoar pa Hamortkure. C He3Hawd-
TENHO M3MEHEHWe Ha pasMepure Ba Go-
OHHaTa 32 BPH3KA MOXKE Ja C& HOCTHIHG
KOSUUMEHT Ha CTOALUM BHIHY, HO-KOOBp
ot 1,3. PeakTuBuHTE KOMIOHEHTH, KOWTC:
& BHACHT Ype3 HHAYKTHRHATA BpPL3Ka,
MOTAT Ja C& KOMIICHCHPAT 4pe3 HOWbIHE-~
TENEH NPOMCHIMB KOHISH3ATOD, KaKTo €
nokasano ma ¢ur. 17.3. Taxa xoedu-
HHCHTHT HA CIOSIIM BBIHM B 3axpassa-
WaTa IMHMS Ce HAMAsa OIe NoBeYe.

Benuxy efementy Tpabsa 2a €8 MOH-
THUPAT RBPXY HOCEIIATa pama, XKaTo ce
H30ARPaT. AKO HOCEHIATa CTpena € or
ABPRO, HONXONAINA © KOHCTPYKIMATA,
noxasana Ha Qur. 16.15. Homxopsa mu-
CTANIMONHEY H30NATOPH, KOHTO ca cHab-
IEHH Che ChOTBETHHTE CKOOM (3a 3aKpen-
BAHE HMA ENCMEHRTATE), MOrar Ba c€ Ha-
MEpAT CBBCCM paaKko. Jobpu BE3MON-
HOCTH 3a 3aKpeupane OpeiyaraT H307a-
TOpETe OT BIATOYCTORYBH HIACTMAacK
(noauemnaers W Ap.), KOWro ofxsamar
TprfaTa Ha eICMENTa XaTo uEpynKa Ha
sarep. EpMy Taxes M301ATOD € NOKa3am

@mr. 17.3. Hogobpeno mwpyxreeao carmacyvsre (55 Ha (ur, 17.4. [lamerspsT d CHOTBETCTRBYRS:
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wa j@aMerspa Ha TppbaTta, OT KOSTO €
u3paGoTeH  3aKkpenBaMmAT edeMenT. 3a
na MOXe Aa.ce 3aKpenst no-ncbpe ene-
MEHTWTE, B MACTOTO Ha 3aKpensaHe re ce
yBUBAT C CJMH WIK NOBCYE CIOCEEC OT
NONNETRICHOBO (ONHO WIH OT nojobed
Marepual. Taka ce Chb3JaBa B ChHILOTO
BpeMe W eNMH OTHHYeH HONBIHUTENRCH
H301aTOP. 3a eAna TPUCACMEHTHA auTeHa
CBC CKBCEHM eJIEMEHTR Ca Heolxommmu
Bewuxo - 12 Takuypa uzonaumonHW Osoxa.
Bepxy Hocemata crpena (pur. 16.15)
A CHOTBETHO pasCTOSIHUE ehHA OT Apyra
(2,75 m 1,53 .m) ce pasnonarar Tpu Ha-
npeuss vetpu. Te CAyXaT 3a 3aKpensade
Ha eneMeunTure Ha anwredara. [ipixunara
pa wocemara c¢rpena, u3paboreHa o1
EBPBO, € 0x050 4,3

17.2. Hacouens aurensa Che CRECLHE
CHCMEH T, NDeJGIKEHA
or WEYIN

Tipm Ta3u JBYCHEMEHTHA ¥acoueHa
anrtena 3a oOxpara 20 m eneMeHTHTE €3
waBUTH BLB (QopmaTta Ha cnupana. 3a-
TOBA BCCKU OT CNEMEHTHTE Ma HALTBKCH
pazmep 2,55 m. Ha gur. 17.5 ca noxa-
3aHE Pa3MEPUTE Ba adreHara, ChoOIIEHR
or W8YIN, a na ¢ur. 17.6 — egua npax-

T1em

2om A ~ -

TAYeCKa xoHCTpyKums. Crmpaxare ce
HABKBAT OKONO €MH THHBK NPBT U €3
OTHENEHH O HEro NOCPENCTBOM TNOA-
IOPKH OT H30jalMoNeH wartepnan. 3a
u3paboTBAHETO HA CAMPANUTE €& H3N0N-
3YBAT BDB3IMOXKHO . mak-nebGenn - npoBoa-
HELH, 33 pa 6LpaT 3aryéuTe B HPOBOAHUXA
na aHTeHATa MUHIMAJIHE; NPeJoumTa ¢
anyMuHyeB NPOBOJAHHUK, KOHTO € ¢ MANKO
terno. Herosata npoBORHMOCT He € MyB-
CTBHTENHO [O-Mal¥a OT Ta3yw Ha MeaTa.
fIipenopwiea Ce U3NOM3YBAHSTO Ha NPo-
BOMHHUE ¢ AHAMETHD Hall-manxo 4, ome
ao-nobpe 6 mm WM Ha JCHTH OT JeK
FMETEN € BH3MOBHO Hal-TongMa Iuupo-

GEHA.

PA3CTOIHHCTO MOENY €NEMEHTHATES Bhi-
ywmza wa 0,1 A, 7. e. wa oxono 2,05 m.
TIacuBHUAT CNCMENT €  RUPEKTOp; TOBa
Tpsibra Ha ce B36Me NPCABUA NPHE BACTPOi-
BaneTO HA aNTeHmAra cucrema. WE8YIN
aBa €AHAKBA Pa3MEpH 33 AKTUBHWA X na-
cupHus enement. r{acrpoiixara HA OR-
DEKTOPA (€ HIBBPHEIBA YPE3 MAJIKH U3MEHe-
HUR HA HAMOTXMTE Ha crupanata. Csbpps3-
BAHETO HA KOAKCHANUMA 33XpadBaul Ka-
6en crapa MHEYKTHBHO upe3 GoluHa 3a
BpPB3KA.

fipw ppenpapATENaTa RHACTPOHKa Ha
ANTEAATA YPHAKIMETEDDBT € HE3aMEHRM.
KoraTo axKTEBHUAT SJIGMEHT NOKaXe pe
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Dur. 17.6. Ipaxiauccka XCHCTpYRmps wa awvera WSYIN

zomauc, panp. sa wecvora 14 100 kHz,
JUPEKTOPHT TpsSsa Aa ce HacTpow Ha
pesonancaa yecrora 14 500 iz

Korare eseMenryre fla amprcHara ca
CKBCEHM TONKOBA MHOTO, HE MOMS L&
cTaBa AyMa 33 HNKeKBO YCHABAHE B CPas-
HEHUE ¢ HOJNYBBLIHOB JUUION ¢ HOPManHE
pasmepw. Makap we auvewara WEYIN
MOME Ja ¢ pasmiicknd Kare NOMOIIHO
DOIIGHAE, Ba OPAKTUKA TA HPCBB3XOKAR
HONYBS/HOBYS BANOJ HOPAjy roiaMOTo
SATUXBAHE HAa WINBIBAHEYO B OOparsi
UOCoKa.

B croreercrame ¢ gammuoTo cgobonuo
HPOCTPAHCTRO HABHBKHTE Ha COHpanara
MOraT Ha ce pasneearT WM A C¢ TIpH-
THCHAT efpa #o Jpyra. Koraro Hpioxu-
HATA HA EJNICMEHTHTE € HO-TONHAMa, CBOl-
orBaTa Ha agreHara co nopobpasat.

I

——

Pur. £7.7. Cracor sLpTA C8 BRCOUST RIIRIBATEN
2 odxpara 10 m .
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17.3. Crpeen puprsmg £e  HACOYeH
mrasaren 3a obxmara 10 m

Emuna ocobedo Jieka anreHata KOHCTPYR-
UM OT ONECAUMS THHl C& MOJyYasa, axo
13 HOCAYK HA CHEpAlXTEe CE WIMOJ3YBAT
PEOANCEH HPHUKM OT HONHECTECPHI CMOJIN,
yewiend €b¢ crpriosnakao (hrdpocrbx-
#o). Teil Karo 1e caMure ca MHOTO
AODBD M3ONATODP, CHAPANNHTS HABHBKU
CE PAa3NOATAT HAUPABO BBPXY HPLUKKTS.
Tipu emwn JIBYCHSMENTSH HACOMCH M3~
aeysaten 3a obxpara 10 m 32 scexu o7
eNIEMCHTUTS OO H3NCH3YBAT 1O JBC pH-
Gapcry UPBLUKH ¢ ABKRHA 2 . 3a na
co LONYYM pesoHaHe wa uectorta 29 Miiz,
pCAKA OT IpRuKATe c6 0o0BMBA PABHO-
MEDHO © MeASH NMPOBOMHHK © ALIDEKHA
220 m ¥ auaMersp 2 min, BBpXY BOSIKO
paMo ma pediexropa 10 CHUWs Hauud
ce hmamorasar no 2,50 m 0T CemgT THI
NPOBCHKHNK, B reoMerpudHarTa cpéna Ha
pediexTopa ABaTa Kpas 1a UPOBCIHMIHTE
Co CBLPABAT CNHH © ARYI.

PascToauyers MOKny aKTHBHUS ¥ Ha-
cwrHus efeMedt TpaGea na Owre 2,50 m,
TOTana BXOMHOTO CHUDOTABICHNC Ha aNTe-
zata e 60 {2, 1axa 4e MOe Hanpapo ua
Ce BKHOWH KOAKCHANSH 3aXpPaHBaii Ka-
Sent ¢ wemuono cenpormRicHme 60 £
Hacrpoiixata, xaxro nede Ceme Kaszano,
e W3BBDUIBE ¢ TIOMOINTA H2 TP
METHD. AKO DE3OHAHCHATA YeCTOTA TPAOBA
Ha cTaHe HOo-uucza, B GAH30CT JO MaKCcH-
MYMA HE& TOKA HABHBKUTE HA COHPANATA
co npuTEcKar no-DNE3c Cnua o Apyra;
B NpOTUBHES Crydall HABMBRRTC CC OTHA-
swewapar eupa ot Jpyra. Halnotpe e




HACTPOUKATA U2 CC M3BBPUMIM OpPW W3ITbY-
Bala AHTEHA, KATO HABHBKUTE HA Cnupa-
AATA OXONO MAKCHMyMa Ha TOKa Ce H3-
MeCcTBaT, ROKATO MHIMKATOPHT HA HANPEr=
HATOCTTA Ha NOJIETO HOKa)e HAR-TONSMO
H3PYBAHE B UPABA HOCOKA WM
TONAMO HOTHCKAHE HA H3/IbYBAHCTO B
obpaTHa nocoka.

Toil xato eNeMERTHATE Ha Ta3M AHTCHA

Hajf-

MMAT JHIDKAHR, pPasua Ha oOKono 4/5
oT Wopmanuara, Heltunre cpoilicTBa ca
MHOTO GIH3KN JO TE3W nA €AHA HOPMAJTHE
IByeseMeHTIHA Hacoyewa amreHa., Bce
14K, KATO CC WMAT NMPEABU THHKHTE AHTCH=
HA ppoBogHuI, TpsBsa na ce owaxsar
no-ronemMp 3ary0M B anveHHUH NPOBOL-
HUK U HAMaSIcHa MWPOYMHA HA HpONyCKa-
HaYTa €EeCToTHa JCHTA.



18, Mporoobxsarny HacOYeHE ANTeHH

Kofito mexa na paborH BHB BCHYKH
DX-00xpaTHt ¢ BRPTAMA CC HACOUCHH
W3IbYBATeNH, 6 TpsadBaIO BCHIUHOCT 32
reexn ofxpar ma paspojiara ¢ OTHEIHA
agrena. Muoro manxo ot paguonodure-
aure ofave MOrar ja ci UO3BONAT Ta-
KuBa pasxo[H. 3aTOBA HUKOra HE Ca JuIC-
BANHM ONMTH Oa C¢ KOHCTPYHDa XOPH3OH-
TANUMAT BHPTAIL CC HACOUCH M3NLYBATEN
TAKA, Ye AA © HPWIOKHM 33 BBa Wid TPH
aoBurencku obxsara. Hamepenu ca pas-
JIMYHE PemcHud, KOUTO HOHECOXa Ouax-
BAHVTC YCHCKH.

TpsGsa na ce MpaBM pasipKa MExLy
PR HADBIHO DATTHYHE BAAA MHOroob-
XBATHH auTeHs. EAHaTa TPpyna aHTCHH,
ROMTO He Morat a 6paar HapeueHs BCTHH-
CKY MHOroOOXBaTHH aHTeHH, €€ CBCTOH
. OT rpyna OT noBeYC AHTCHU 3a pasuyd-
gure o6xpaTH, 32KPEUEHH KbM CHHa
afoa mpocema koucrpykuug. Tlomaxora
DasAHIHUTE ANTCHHE CHCTEMH €& Bb3-
Sympar upes obma 3axpauBama JMHus,
HO B DOBEYETO CHAyYaH BCAXA AHTCHA
mMa cBoit coborpen saxpaHsamy xaberm.
‘Tunwdey npeACTaBATe] Ha TasH rpyma ¢
TPHOBXBATHHAT ,,JABOCH KBapat™.

YIpn BCTHHCKHATE MHCTOODXBATHR aHre-
¥y Ce M3NON3YBa CAMO elHa H3Ibusa-
tenda cucrema. Ts paborsm ma npus-
HEHE HA PE3OHAHCCH KPBI, KOWTOo MOXe
A8 C& HACTPOU B IIHPOK YeCTOTeH 00XBat.
J{Bete rpyny anTSHH HMAT OPCAUMCTEE ¥
HENCCTATHIY.

MHOrooOXBaTHETS AUTSHA € HAKOJKO
BRIICYCHY 3a6AHO AHTCHHH CHCTEMHA Ca
nouskpre Gesdopmenn; Te ofaue — Ao~
KONKOTO B Cliyyas €€ Kacae 32 DaMKOBH
anpreny — Morar na Opaar u3paboTeny or
OGUKHOBEH JKHYEH  IIPOBOAMHK, BMAT
H206%p xocQUUMEHT Ha NONE3HO JeHCTBuC
3a pemMKH OGXBaTH H MOraT JIECHO 48 €8
sacrpoiipar. 3aToBa ©DpH CAMOCTOATEN~
HOTO HOCTposBane Ha MHEOrooGiBaTHH
BEPTHII €6 HACOYCHH W3IIHYBATCIH BCE
HI0-9ECTO €€ NPEAUOYATAT Taxupa TpH-
AGKBATHE DAMKOBH anTens. MCTHHCKHTS
MHOLOODXBATHE WRDYHINE €€ HACOYCHE
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H3NHUBATENN H3ECKBAT DOHIKOIA BUCOKA
MEXAHAYHA M ENICKTPUYCCKA NPEHU3IHOCT.
(0o B3eTO, T¢ HOCTHraT KoehruueHta
Ha UOonNe3uo AeHCTBHE HA ¢[(Ha HOpMaHa
cxpoofxeaTHa aHTEHA CAMO B CIMH JIO-
Gurenckr o6%Bar, 3a ocraganure o0xBaTH
BOKa32TENUTe & Ca no-HucKy. 1e3n uCran-
cxp MEOrOOBXBATHH AHTEHA YeCTO Cb-
ABPIRAT ONUCAHMTE B NUpPCHWIIHMA DA3-
nen }7. yusmxuarenuu GobmHy, NAHEHHK
YILIDKATCHA CICMEHTH ¥ POKEKTODHN
Kpbrope, 1€ CbIUO BHACHT AOHBIHUTCIHHE
3aryGu, XO0CTO OWIE BERHDXK HOTBBD-
WIABA, ¢ HCTHHCKHTE MHOroo0xsarHy
AMTCHE BUHATA TNPEICTABISBAT HOBeYS
WY TO-MAJKO pazymes kKommpomuc. Bee
nak takuBa MHOrCOOXBATHM H3NP4BA-
TeNH, KOWTO 3a NOCTPOABABCTO CH W3-
CKBAT MAAKO CBOBOAHO HPOCTPAHCTBO,
YECTC €3 SNHHCTBSHATA KOHCTPYKIAS, TOMX-
¥a Aa ochimecrsy npunmany DX-panuwo-
BpB3kK, OnuTHETS pasuomoOureny pas-
Gupar, 4e npr DX-BPH3KUTS HOMHUHANI-
HOTO YCHMIBABE HA aHTCHATA MM II0-
MANKO 3HAUEHHE, OTKOJKOTO IUUIOCTHATA
XaPAKTEPHCTHKR HA HACOYSHO M3IBUBAHE,
HApY KOETO Hal-BAXEH © BILABT HA BBH3-
BHINCHYS BBHB BepTd4rajpara paBHmsa.

12.1. Tpuobxnaren pLYTM e
wacouen maisasarey G4ZU

G4Z U ¢ paspeborur exua TproSxsaria
HACOYCHA BHTOHA, KOATO [0 OTHOIICHUE
za mMexauuyHara Mapaborka, DPoOCTOTO
HacTpoiiBaue ¥ cQCKTHBHCCTTA MOXKE Ha
ce pasmIekaa KaTo eHa OT HAl-yHavyanre
BCTUHCKM MEOTOOOXBAaTHH anrTern. Ta3m
BLPTIINA CC HacOueHa aHTCHA B AHINHA
ce npoussexga Gabpuuno DOX HMETo
Panda-Beam ¥ ¢ panmsa \a rONAMA
TOOYISPHOCT.

18.1.1, Axrosen enxeMeny

B tosd cnyyadl ce npEsiara Hauum B
Iwxpappane, xoiro, obmo B3CTO, HE ©
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£=356...885m sl 12350...385m ot
XX
{3 15 i [} |
é%m? ral . {3~ Hsvramaopu

e
Fpeliy wa Godsarn:
HOCOE RTPEAR

@ur. 18.3. AxrTHBEH enemeny

obnvaen 3a SIrA-aRICRRTE! 34XPaHBAHETO
¢TaBa upe3l HacTpocHa numma. 3a na ce
pasfcpe #auudsT Ha Aeiicrpme, Tpadsa
gail-panpex na ce BULW Pa3NpeneNieHUeTO
HA TOXa B efda asyuposonna Jiexeposa
mEBER ¢ mworxama 20 m (dar. 1815,
Kaxro ce Buxna oT Qurypara, npu Tasy
ABYNPOBONHA JIMHUS CHIUECTBYRA PE30~
Haue ap# ARxEpa Ha peapara 20 m,
15 m u 10 m. Mankata HETOUHOCT B pa3~
Mepute, HEOGXOmMMH 32 NOBYYaBaHeTo
Ha DEIOHARC B JBAMSTA TIPH PasimyHuTe
HBIDKWHY HA BRIHUTE, C¢ OTCTPausBa ¢
MOMONITE HA YHHESDCATHO YCTPOUCTBO
33 HAcTpoiika. AKO B TOPHHA Kpall Ha
JMHEATA DOL [IPaB bI'BJ1 C& PA3TBOPST IBS
HeHud wacrH € enuaxpa HBIDKMHA, pas-
UPEHSNIEHRETO Ha TOKA HE €€ H3MEHS, HO
OTBODeHHTe yacTy Morar Ha obpazysar
CHMETPHYCH JMIION, KOHTO H3mh4Ba eeK-
TpomaruutHE pead (Gur. 18.2). Ilpen-
CTaBgBeTo Ha Toxobere Ha dur. 181
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aplena wocew s mARGITIENE

Talwall YKB sewimall xadea
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OALULUR

wagovena apresa G4ZU

¢ur. 18.2 me e cpBCEM TOYHO, THH Karo
qpe3 HACTPOHBAMMS YPEA LANATA KOH-
€IpyKuEsa e HacTpoiiBa TOYHO B DE30-
madc. Ipy ToBa HE BREATHA B BONHEAA Kpal
Ha NYHMATA HMa BH3eH Ha Toka. Tosa
ofCTOATENCTBO HE € BIETO NPEABHI, 32
pAa ce MOAYYH TO-TONAMA Harne[HOCT.
Ot dor. 18.2 mowme na €€ BHIH, YC BDLB
BCAUKH TPSACTABCHA chiydan TpsOba pa
€& IIOCTUYHE DE30HAHC HE3ABACHMO OF
TOBA, 4¢ Pa3TBOPSHAAT OTPAIHK HA U3 bY-
parens caM 3a cefe ci HS € B PE30OHAHC
¢ paBormara wecrora. Taxa na te xaxe,
HACT OF H3puBaATENA € ,,IbXHAT® B 3a-
xpaupaiyara npaus. Busarm tpsafsa na
ce 33ae, “e checTsyna 3aryda Ha usnb-
wepa MOomnosT, 0cobeHo KoraTo pasiso-
PEHMTE H3AbYBAUIH OTPAZBUH €4 MHOIC
WO-KBCH OT AfZ.

Ha npakTHka AKTHERHEAT €1€MEAT Ce
opasmepsBa ¢ HEHIUKAHA 2 obTH mo 3,65
10 3,85 m m ¢ 1082 TO# npUbIUIATEIHO



£C JACTPoUBa B POIOHAHC 38 HLIDKHHA Ma
spimaTa 15 m. 3a Jp/oiHata na HacTpoe-
HATA SaXpAHBANIA JHAHES OCTaBaT Olue
To4HO 16,5 m, HPAE KOCTO TOUHHSAT pe-
JOHANIC BURArH C2 YOTAHOBSEA C NOMOILTA
HA HacTpolUpauy ypes B Bojums xpail ma
SAXDEHBAINATA JHHVL.

Zaxpappamara JMHEYd MOXS Ha HMa
BHANOBO CHUPOTHBACHES Mexay 300 n
600 €2 v Ox TtpabRano A3 € ¢ BE3MOMHO
pak-manko  zarybu, llenecwolpasno e
N2 CC MBOOJRYBA MBYOPOBOAHA HHHEA C
NE3AYINGE HIONAL. BH3MONI0o e ma oo
OCBIHCCTBH M 3aXPAHBAHEC HOCPSHCTROM
VKB srearor waben, HO TeBa yBEANUABA
sarybrre. B rosw ciayyall tpabsa ma ce
BIEME DPSHBUI M ROCOEIHCHTHT Na CKb-
csvate (okoyo 0,80; sa muuuara ocrasat
CHASUOBATENHO OKOTO 13,50 m). Tit karo
HPCXOLBT MEXKITY BHPTHINATA CC AHTEHA ¥
HEMOABIDKHO MOHTHPAHATA 3aXPAHBAILA
maueaa Tpslea 5ia ¢ reBRAB, 3a HeNTa Ce
MITONI3YBA EUHO KBCO HAPYe OT JCHTOB
xabesr ¢ BRIHOBO CchnpoTHBIcHMe 300 L.
Pasagyrosty xoehaimenT na CKHCABRHE o
CRBDIAHOTO € HEYD H3MEHCHHE Ha elek-
TPUYCCKaTa ABIDKAHA Ha 3aXpaBpaiara
MM HAH-YCCTO €& M3PAaBHABAT NOCpelt-
CTBOM ypend 3a Hacrtpoixa.

Koraro noxuust kpall wa 3axpansa-
Wara JHEAA e CBBPIKG WKbM Kpailnoro
SIBHAMO Ha UPCHABATENS  HOCDEHCTEOM
Konmniie-Quaren (Hur. 18.3), meiokumata
WA HOCTPOSAATE 33XPAdBAINA JIHHES HSMa
TONKOBA TOZMO 3HAUeIHe. FAUH TaxKeh
HACLOUCCTOTEH (VUITBD TIDABH Bh3MOXHA
HO CAMO JIeCHaTa HACTPOliKa Ha wsaara
AHTEH;Ia CHCTCME, HO K JONpHHACH 3a
HOIBCKAHC WA BUHCHINTS  XapMOHLUIK.
TOBA HOTHCKANT HA BACHINTE XapMOHNYHN
wMa spavenne ocofeno npw pabora ma
wRonko  olxe 3230TO  aWTCRATH €
HBCIPOCHA B MHC M 33 YeCTOTH,
xparum na ocuosuarg paforsa wecrora.

Ha ¢ui, i8.3 e moxazan AKTHBHAAT
ACMCIIY TR eNHQ  HACOYEHZ  SHICHA
G4FY, paborema B 1 VT4, 332IHO
< MOXGNHYHOTO M HE 1 Z '}’)HH-"
HANCTO. V2LYE OTDATHK WMA b=
FARA, MANKO BO-TOdsMA OT M2 npn pa-
Hota ra neara 15 m. ¥Hpu paGora g o8-
xBara 10 m To#l npeacrasngsad CKRCSH

s

4ENOBBINGE cneMedT, 4 upi padora B
obxsata 20 m — CKBUSH  [IORYBBINOB

w7,

ermCHT. CHhupoTHSNCHEETO B TOURATE XK
32 pasmpruagie paloTHY 4eCTOTH € ChBCeM
PABIAYHO U CHIBIOK

: M KOMIIO-
: @ Ce H30NayRa
NACIPOCHA 3A¥DAHBAING JIHITM.
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Dur, 18.4. Tlacusust enemeury Ma MEOrCODKBATHA
anTeny; ¢ — papextop 3a uecrorw 21 MHz n
28 Mz, b-—peduexrop sa uecrora 14 MMz,
21 MMz & 28 MUz

18.1.2, Tlacusuy sieMenyH
32 HAKOAKO ofxsara

Ha dur. 18.40 € 1HORA3AN CAUH EIICMEHT,
KOUTO uPE3 OCTABIHETO HA YHBIKATCINA
Gobuna W Ha OTBODEHA YSTBAPTBBLIHOBA
JIHHES TOBYYABA KAYCCTBATA HA HHEPEKTOD
aa yecrord 21 MHz n 28 MHz, Tosum
eixeMenT uMa obma aerpkuna 4,90 m ou
€ opasmMepes 3a HupekTon B obxsara 10 m.
Bobunara Lp, BRAOYCHA B FCOMCTDHYHA~
TA MY Cpeda, NPSHMBBRERA CHeKTPHYCCKo
VILIDKABANS Ha SleMENTa W TOH MOwe Az
€2 M3NO3YBA KATO JAHDEKTOp u B oOxpara
15 m. Tpabea ofave g ce wanpasuw Taxa,
4 mpu padora wa zuawa 10 m Tasa Oo-
Huaa mace mekimomy, Ses ga ce rybu
neficrereTo # npd pabora B obxpara
15 m. ToBa Cc 10CTura, Kare napancaso
na yawokuresinata Gobuua Ly ce BrIouna
ellHA OTBOPCHE ABYNPOBOIHA JIHHEH, KOS~
TO MMa eNeKTpHYecKa Aniokana A4 mpuw
gecrora 28 MHz. Ot dur. 5.29 moxe mr

CC BHAW, U €7H3 OTBOPCHA HBYUIPOBOGIHZ

namg ¢

mwmgdna AJ4 pelicrByna ®KaTO
nocrencRaTesen Tpentianl Kpsr. KaxTto e
WIBCCTHO, MOCHCHAOBATEIHUAT  TPeHTHUE
KDBI HME MIHOTO MAnko NpOX0aHo Cb-
NPOTHRJCHUES 38 CHTHAN ¢ pPEeloHAHCHE
YeCTOTE, HOKATC BCUYKM OCTAHANHE  we-
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@ur, HacouesaTa AurcHa

G4ZU

18.5. Dupexkrop Ha

CTOTH €6 HOTHCKAT TTOBEYC MR IIO-MAIKC.
3aropa CHH TAaKbB KpBL, n3paboreH oY
ABYNPOBONHA IHHES, MOXE Ja ¢e pas-
TICHKAA TIPW De30HaHCHaTa MY HeCToTa
XATO KBCO CHEIMHCHES, XKOCTO IMyWTupa
yopoKETENHATA OOOuHa TpH  ¥ecioTa
28 MHz Tipu pabora B obxpara 15 m
oTBOpERAaTA [OBYNPOBOJHA IHHHA WMA
ABIDKEEA, TO-MaJka oT A4, u coopen
dur. 5.29 Bigse XaTO Kanaumrer, KOUTO
camo TpaOma Ja € ¥WiMa NpeaBu; Tpu
opasMepaABaHeTo A YRbmxarenHara 0o~
6uua. Taxa YETBBPTBEBIHOBATA OTBOPEHA
FuEI CC BRUION3YBAa KATO YECTOTHO 3a-
BUCHM ABTOMATHYCH IUTIOY, KOHTO npaBu
rramokia paGorara Ha BHPEKTOpA Ha
npa obxBara.

VupykTuBHOCTTA Ha  YABIDKATENHATA

S5
>< ¥

60bmna Moxe Ha Obye peamasupana w
wpe3 enHa ABYHPOBOAHA JMHAA € CIEK-
TpUYerKa ABIDKMHE, TOo-Maixa oT AJ4,
KOATO © JRJCHA Wa Xpas Ha KbCo (BIR.
dur. 5.29). Ilo 7037 HawiH € TONYYEH
HUPEKTOPBT HA HACOYCHATA AHTCHA
G4ZU, pokazan na dur. 18.5.
PehuekropsT, noxazan ua dur. 18.4b,
aMma xexaaa oxono 7,10 m m 3aemmo ¢
OTpA3LKA OT ABYNPOBOJHA JMUENN, KORTo
za wecrota 20 MHEz wma meipxmsa A4,
nedcTaysa ¥aTo pediekrop 3a obxsata
15 m. Yppmxaremiara Sobuna Ly cuyxe
3a HaCTPOHKa Ha pediexTopa B PEOHANC
3a ofxpara 20 m. Ilo cpmua mHayus,
RAKTO MNpH BRPEKTODE, YIBICKRTEIHIATE
Gobrma npu pabora pa yecrota 21 MHz
Ce JABa HA KBCO MOCPERCTBOM OTPAIBK
OT NBYOPOBOHHA NUEMS C IBIDEmaa Afd.
Tipn »pabyxnase Ha apTEHaTa CHC CHr-
nan ¢ yecrora 14 MHz Gobuuara paboru,
KaTo € BATOBApSHA © eIAH MANSK Xama-
HETET OT CTPaHa ¥a ABYNPOBOLHITA JE-
HEs. Maxap ue pedieKTOPBT € TBBpHES
meaLr 3a obxwvara 28 MKz, @ B To3m
obxpar Toit pabory cpaprmienro HOSpe.
Enun peuexrop ne Tpsbra Gesycnosuo
pa Oppe HacTIpOeH, NOCTATHLYHO € TOH
na Golie ¢ NO-rONsSMa ENCKTPUEECKA KBl
AHA OT akrTeegms enevenr. Tipmvep sa
ToBa ca peduckropumre wiatsa. ps
Ta3M KOHCTPYKINS CHINO FMa BH3MOX-
HOCT MHOTOOOXBATHUAT PehIeKTODEH ©io-

~ 730

_Bem o

s

2

© PagonancHy GECITOMIU HQ

ZHINERAIA , MOHITUDANT
& pabomun noADNWENUE ;
323900 kHz w 20300 riHz
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~ Umbopey waeiq, 700-5-
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MENT A €& HACTPOW KarTo JABOeH pedrek-
Top 3a uecrora 28 MHz. 3a Tasm uen,
XaxTo ¢ maueprtano Ha ¢ur. 18.4b c mpe-
KBCHATH JIAHNUM, [ApaJICIHO HA YABIUKH-
Tenuara 0oOuHA Ce BKINOYBA OUIC CHUH
TpumMep-koupensarop. Cera orsopeHara
YETRBPTRBAHOBA NHHAA NEHCTBYBA Xato
HHIAYKTUBHOCT, 331H0TO T5 UMa PE30OHAHC-
Ha yecToTa 20 MHz. 3a wectora 28 MHz
_€NEKTPHYECKATa MBIDKHRA HA OTDA3BKA
OT JIBYHPOBO/HE JIMHYE € MO-Malika OT
Af4. Tasu WHAYKTHBHOCT € BKJIIOUEHA Ya-
pajieiHo Ba yabIpkuTensara 600upa Lp
1 3aT0Ba O0IIATA WHAYKTHBHOCT ¢ MHOTO
manka (zaxou ma Kupxod). Ilpu mopxo-
A0 TOJNIOKEHHES Ha TPUMEp-KOHICH3a-
TOpa € BB3MOKHO A2 €€ NOCTHIHC mapa-
JENICHE PE30HAHC, KATO BCIKO DPaMo Ha
JEYIONA CC TPEBPLINA B COUH HACTPOSH
pedutexrop. Tasu  Be3MOXHOCT, 00O
B3STO, C& H3MONYyBa PAAKO, 3aWOTO Ha-
CTpO#KaTa € TBBPAC YCHOXHEHA. 1IpH
TOBa yaBxgTennara 6o6uua como Tpad-
pa pa ce npomenu. Ho m 6e3 ocobeno
TOYHa HacTpoiika 3a yecroTa 28 MHz
CHIICCTBYBA Pe(ICKTOPHO JeHCTBHE HA
CNIEMEHTA 1 HE3HAYHTENHOTO MY HONOO-
PEHEC B HUKAKBB Cryuall He XomreHcHupa
AomwpnpuTendara pabora  3a HacTpoitxa
Ha auTeHaTa.

PHRyXTHBHOCTTA HA YHBIXETEIHATA
6o6una wa pedmexkropa Moxe ma Gpae
peanm3@pana B Ype3 eHMH nuieid, nanen
HA Kpas Ha KBCO, KAKTO € HOKAZaHoO Ha
dur. 18.6. Hpmxnuara Ha nuehda e
okono 130 cm ¥ uUpe3 VMONBHIKHH MOCT-
gera ce nombupa Taxa, ue Id ce IONYYH
pesoranc npu yectora 13,5 MHz, Orgo-
DPCHWAT UCTRLPTRBIHOB mincild Tpabna
Ja CC Opa3MepH 3a Pe30HAHCHA YeCToTa
20,3 MHz. Ha 20,3 MHz crorBercreyra
ALIxnNa Ha BuiHara 14,778 m, cnepo-
BatermHo AJ4 € pasea Ha oxoyro 3,70 m.
TBit XaTO BMECTO OTBOPEHA IBYNPOBOAHE
JHHAS © BLIAYINHA WI0NALEA € M3ION-
sysan YKB neuros xalen, tpnbsa na ce
B3eMC NPEHBUI ¥ KOeQUUUEHTHT HA CKbH-
csiBane ma kabena, xoitto ¢ ot 0,80 no
0,82. Taxa cc nony4asa CLOTBETHATA TE0~
METpHYHRA OBIDxHHEA Ha mueitda, npubiu-
3@TenHO pagsa Ha 3 m. 3a uspaGorsanero
H2 TO3H UCTBLDTEBLIHOB nueid morar
A2 Objar #3NON3YBAHH W HPYIY THIOBE
®aleny, HO IIPH ONpENeIIsiHE HA JbIKH-
nara My BuHarm TpsbBa xa ce B3eMa
DPEHBAN CBHOTBCTHEAT KOCQWIMEHT Ha
CKBCsiBAHC. Pe3oHAHCHATA 4eCcToTa Ce
onmpenenst yecHo ¥ OBp30 ypes era-
JIOHAPAH TPHIJIEIIMETED.

ITo monoGen mayum ce opasmepspa ¥
AByOOXBATHHAT JUPEKTOPEH ENEMENT, 110~
xazan wa dur. 18.5. B to3m cuyuall ¢
HoMoImTa Ha mcHd) ¢ pmioxapa OKOAG:
40 cm, najen Ba Xpas Ha KbCO, CE& W3-
BEPHIBA HACTPOHKATA 1A pe30mEAHCHA
yectora oxosio 22,15 MHz, noxatro or-
BOPEHHAT YeTBLPTBLIHCB Hine#d e opas-
MEPEH 3a pesomancna wecrota 29,9 MHz.
Tell KaTO DPaBUST BUPEKTOPCH CHEMERT &
TEbpRE Abasr 32 obxpata 10 m, otsope-
suaT nuelid - Tpabea na Gnpe crncen
Manko cpsmo Af4, 3a 13 ce nonyum pe-
30HAHC 3a usiiara cucTeMa ma 29,9 MHz
MsOpana ¢ neinuRa #a mieiga 180 cm,.
NPH XOATO, KaTO CE& HMa YPEHBHA KOe~
uzenTsT HA cxbeseare (0,80), ce mo-
JIy4apa eNICKTPHYECKE HbIDKUHA Ba YUeh-
da, pasna na 225 cm.

18.1.3. Cxenta ta HRCOMENATA ANTORA G-'IZU

Anrenara G42U e poxazana ua ¢ar.
18.7. Ylpu Tasy KOHCTPYKOHSI €A W3IMON-
3yBaHu HenuM Hocemu TpuOW, Paznono-
XeHu Ha okoyio 12 cm emua ot ppyra.
Te cny:xat ¢AHOBPEMEHHO # Xato minekd,
JAIeH Ha KbCo, OpH HacTpokxaTa ua ped-
JIEKTOpa ¥ AMPCKTOpa. AXKTHBHANT eXe-
MCHT € W30JHpaH OT YCHOPCHRHHTC HO-
cerm| TPHOH, KAKTO cnepea X ot dhur, 18.3.
O6parno, ped@nekTopsT ¥ JUPSHTOPST,.
KaKTo € HAMePTaHO, Ca €BbPIANI Taipa-
HAYECKH ¢ METANHMTE Hocei® Tpniu.
ECTeCTBCHO BH3MOXHO € 1A €2 R3UOAIYBA
HbPBCHA HOCCHIA KOHCTDYRHUS, & IUicH~
dosere na ce uspaborar or neHTOB Xaben
ua% OT TPHa OT NEK MCTAJ] CHC CHOTBET-
mara momoxuna. OrTBopenmye imuehidope
OoF JsienToB xabes, KOUTO €a HAYCPTAHE
cBOBOMHO BHCSIINM HAJONY, MOTAT Ha-
HPaBo Jia Ce HAIThXRat B OTRBOpLMMst Kpalk
na Tpubara. TaM re ca 3awmTeny ofr
aTMOCepHH BR3NCHCTBYEA ¥ HT C8 BWKAAT.
Hactpofixata cpuio Tpadra Jia CTawe Npw
TOBA HOJNOKCSHME Ha muehdiose

JupexropuusT elieMenT LG CHCTBYBR
B obxmara 20 m. B To3m cny ITTCHATE:
OPeHCTARIIABA CKHCEH ABYEHUHMCHTEH Ha-
coucH m3npyYBaTeN. LipH NbIxuHa HA B~
Hata 20 m pa3CTOSHMETO MEIJLY AKTHB-
HUS eleMeHT M pedurexTopa  BE3NN3A
camo ma A/10, macrpolixara e pocra
TPYNHA; MMPOYMHATAE HA HPOIYCKAHATR
YEeCTOTHA JICHTa M YCHIBaBEro ¢a no-
MaJKH, OTKONKOTO IIPH €Ha KBYCIICMEAT-
Ha HACOYEHA aHTEHA C HODMANHA Jbi-
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smra. B obxsara 15 m nacovenara anreua
G4ZU peiicteysa ¢ TpuTe CH eleMeHTa.
Pascroggusita  MeXny SISMEeNTATE Ca
HODMAJIHE W MOXE [1a C¢ DAZYMTA Ha YCHII-
Bave okono 6 dB u Ha BCwYKU oCTaHANH
CBOHCTBA hHa cpaa oOmgmoseHa Sru-
2UTEHA C TPH CHSMEHTR.

Hatt-nobpn xavecrna 06aye macoucnara
antena G4ZU vva 1 obxmata 10 m, 3a-
MOTO Ha TO3K 0bxBat T8 paboTu ¢ yosn-
JKEHH ENCMEHTH. YCHIBAHETO MOXKE Ha
docrurae 7 dB. Hacrpolikara s obxsa-
ure 10 m u 15 m e e vaka Kpurnysa,
%akTo B obxsara 20 m.

18.1.4. HianpoSeana tpnofxparna nacovens
auresa G4ZU

Ha dnr. 18.8 ca noxasanm pasmepure
Ha ¢AHA manpobsana TpHoGXBaTHA anre-
Ha G4ZU. Crasa myma 3a pasMepure sa
©€0HA TNPOMUNUICHO WPOUW3BEXKAHA XOH-
CTPYKHHA ¢ HOKazaHu [oGpM Kxauecrsa.
Tlo mexamwuuu choBpakeHus NONOBHH-
KATE Ha nunonure ca nzpaborenu ot eaua
ao-nebena U eppa no-THHKA TpHoa. TIpu
TOBa IMAMETPHTE W NBIKHHATE HA TPh-
Sure or Jiek Metan ca m30pand Taxa, ye
HO-ThHKATA PBHIHA TPEOa cc Brapma
TCHECKONHYHO B mo-Zefenara BbLTpenina
TpBba. Taka ocBeH TErjoTO Ha aureHaTa
6 HAMAJISBA W BETPOBOTO i1 CBUPOTHBIE-
nue. Mexanwunara crabumaoct ce mo-
AoOpsBa. Haumexuusr pasMep Ha BCEKH
CAEMEHT ONPEALNns KONKO AbnGOKo aa
¢ Brapar TperluTe enua B ppyra.

Heobxomamo e g ce 38agT chnemmmre
pasvepu Ha TprOuTe:

Fpnbia
E LIEPE

Ay, A, — pypanymuaumesn Tpsbu ¢ ren-
JkKuHE 10 125 cm, muameTsy
18 mm, pebenuna Ha CTenaTs

1 mm;
By, B, — RypanyMuEHesu TPL6H ¢ npi-
xpna 10 125 cm, mmamersp
22 mm, pefemina Ha CTeHaTa

) 2 mm;
Cy, Cy ~—~ NypaiyMAHHEBH TPLOH € Ibi-
xuga no 175 cm, mmamersp
18 mm, neGenwna =a crenara

1 mm;
Dy, Dy -~ DypanymmHpesd Tpu0u € mbi-
wuna 110 200 cm, mumamersp
22 mm, nebenvua Ha crepara

2 mm;
E,, E; —~ nypanyMuEHueBa Tps0H ¢ qbl-
xupa o 185 c¢m, uuamersp
18 mm, meCenmua Ha cTeHara

1 mm;
Fy, F, —- nypanyMuHWEEBH TPHOU C Wb~
xuua 10 200 cm, AuaMETHD
22 mm, pebenuua Ha crepara

2 mm;
Gy, G, — Iypanymuraesd TpbrOu ¢ non-
xuHa 1o 368 cm, nmamersp
30 mm, peGemvna Ha creHaTa

2 mm.

BeyukaTe TpH €JIEMEHTA €3 HPeKHCHATH
B reoMeTpuynara ca cpema. Pednexropst
¥ IUPEKTOPDHT Ca CBHP3aHd IaJBAHIICCKE
¢ "oceumte TppOH. AKTHBHAAT €INCMEHT
€ M30IMpaH OT HOCEIUaTa CIpena, KakTo
e mokazapo na ¢ur. 18.9. Karo mexa-
HHYHA ONOpA HA ENEMEeHTHTE Ce H3Moi-
3ypa IT-06pasen BUHKEN OT ACK MeTan ¢
oemkpHA 1o 70 cm 33 BCEKH EJIEMEHT,
KATO ENCMEHTATES Cc€ 3aKpenBar upes

- SURPETIG U b
CEODI
-

- e8pasen enyrsdiuse
Butpircen F0mutxs0mmx

Gl rern, Iy deben,
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el S ¥
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“Bar. 18,00,

ropxopsoy w3onaropw (Bx. ¢ur. 189
# 18.10). Hocemara crpena Ha auve-
HATA 8 CHCTOM OT JiBe YCHOpEHNHA nyn-
anRyMVHMCBE TPBEOH C NBIDKUEA 10 368 cm.
{{eBTEDHT HA TOKECTTR HA CHCTEMATA
nexy Ha okoo 170 cm or pHpexropa M
B TA3M TOuka tpabpa Fa CC  3akpeny
BOPTHKAAATE HOCCIMa Maura. ‘pes
HBBETE MOCTYCTA 33 KBCO CHEeAWHEHUE B
ABATA BBHINHE Kpast Ha HOCEINATA CTpeia
<cg  0obpasyBar 3aTBOpeHH UHAYKTHBHYW
nielidone., OTBOpeHETe YETBHPTRBIHOBH
OTPABLM OT JIBHTOB Kafell ¢¢ Hambxpar
B TPEOATS, Xaxro e norazauo Ha dur.
18.10h. Bomuki ocramann moapoSaocth
MOTAT Ha ¢e BT or our. 189 x
18.16.

Ja wacrpodixara Ha cuctemara Hesd-
YCHOBHO € HEODXOMMM ©HHE  IPHIUIAN~
#MeTHP. Chen u3paboTBanero Ha HOCeIaTa
TP ABATA OTBOPCHH UCTBBPTBLIGIOBR
muciiba ce sanpxsarT B TPHOuTE (dur.
18.100). KoM xpas uwa mumelda, xo#ito
€2 JIOKa3B2 HABLH, Ce BKILOYRA TPUN-
AENMETREDLT ¥ CC OIPCNEs Pe3OHAHC-
BATa vecroTa Ha ouielida. Ts rpsbea nma
Gppe toudo 28 MHz 3a mneiida wa mr-
pekTopa 1 21 MHz 3a mefiha Ha ped-
gexropa., Koraro Tosa DPE3OHAHCHO Chb-
CIOSHES ¢ HOCTHTHATC 9Pe2  ChOTReT-
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KOHCTpY XD 31 HACTPORBAHC WMo NACKEHATE S/ICMEHTH; ¢ — NOHCTDYRTHBHE noppos-
HOCTM 34 peiexropa ¥ Aupexropa, b —— Hocea cTpesa ¢ HACTROMN

%

T8 BN

HOTO CKbCABAHE FUM YOIIDRABAHC HA
nuielionere, xpasr wa muleiiba ce Qus-
capa B TpubaTa DOCPSACTBOM MAJIKH
IBPBEHM KIHHOBE, a TPhlara ce 3aMassa
¢ BOJOHENponuuack ¥uy. Bapa cera ene-
MEHTHTE €A 3aKPENBAT C BHHTOBS KBR4
HOCRINATA CTpend. 32 & Ce OCHrypH 3a-
LIMTA CPelly KOPOU3HNTA, BCHYKY H3HON-
3YBAHH BYHTOBE M Xaixm Tpabpa na ca
KaUMUDAHY Y HOIMHKOBAHE ¥MAHM XIBX
lia Ce mOMHCHH 33 HAKAKBA ApYra mok-
xomamia obpaborka. 3a Ha ce mapapmsr
MEX2HAYHNTE HAPOXCHES Ha HBI0NATO-
parTe, UPeNophYBa C¢ NOX THX, B MECTOTO
Ha 3AKpenBaHe, N3 €¢ HOCTaBsiT MAUIKE
xowxeny mraitGr, Kpauinara na orsopenare
YCTBLPTRBIHOBE HUICH{ORBE, KOWTO M3~
n43aT o1 Tpsbure Ha Hovemata Ccrpena,
CC CBBD3BAT ANPanmIecky ¢ HUPEKTOopa,
CHOTB. ¢ pednekTOp2 Ha anTenara. 3a
HO-HATATHINEATE Hacrpodka amresara
TpsiGBa pa Ce pasHONONH HOHC Ha 2 m
gan 3eMaTa. UpHIHIMeTspsT C8 BKII0OYBa.
¥eM nuielionere, ofpasysanz ot JBere
TPBOH Ha HOCeWaTZ CYPena W MOCTIe-
TATA 32 XBCO CLEAWHCHHC. Ypes mpoMan
Ha MACTOTO Ha MOCTyYerara tpubma ma
ce HacCTpoH nueH(dbT OIKEM NHPEKTOPE
Ha pe3onancHa gecrora 20,55 MHz, a
TOZH OTKHM DedNICRTOPa ~ Ha DeIOBAEc~



=a 1ectora 13,95 MHz C rosa rpybara
HACTPOKKa © 3aPbplucHa M aHTCHATA
MOXE Jia Cc MOHTMP2Z BBDXY HOCEIIATa
wmaqra. Crenpa nocnepmata ¢uma ma-
CTPOHXA, KOATO CE M3RLPMIBA CAMO Hupe3s
MOCTICTATA 33 KBCO Ccheaupenue., Pe-
3YyNTATHTE OT Bacrpoiixara ce npoBepaBar
¥pe3 MHIFKATOP HA HANPErHarocTTa Ha
BONCTO, PASNONCKEH Ha H3BECTHO pas-
CTOSHHE OT aMTeHata.

AXTEBHWAT €NEMCHT HA aHTCHATA He Ce
BAcTpoliBa, 3amMOTO TOH cam 3a cebe cu
HE © B PE3OMAHC, & €€ HACTPOUBA B pe-
ICHAHC €4BA CIICH BKMIOYBAHETO HA 1id-
CTPOCHATA 3axpanpama auuusa. Ts npen-
CTABNIsIBA HOBYNPOBOHHA JHHMS C BBI-
BYIMHA H30JI3UHA ¥ BBIHOBO ChOpOTHLC-
Bae 450 Q, Ipmxanata & e or 11,60 no
12 m. Ha ur, 18.11 e noxasanm enwd ms-
BpoGean ypex 3a HacTpoliKa Ha aHTedaTa,
ROHTO € OpasMepeH 3a HUCKOOMEH M He-
CEMETDHYEH H3XOH HA NpeaaBarens
{KOaKCHANCH B3XOR).

18.1.5. Mopngunupana wacodena autena
G4ZU

Kaxro cnemsa or dur. 18.4, 3aTBOpE~
#HST WUcid Ha HEpexTOpa M pedrex-

Hamepumepen rpeasptsylimes
o unguxamop
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Pur. 18.11. ¥Ypen 3a macrpolika ma awvrCHars
G47ZU, Ly n L, ca ¢ 10 4 Han., #aMeTsp Ha Npo-
sopanka 1,5 mm, L;=3 man., AMaMersp Ra npo-
sopguxa 1,5 mm, OGoOmmure ca mapabGorena ot
MOISH HPOBOAHKK, HABHIR Oed Tanc

Topa Ha HacoyeHara autena G4ZU mome
8 Ce 3aMECTH NpPH ChIaTa ENEKTPAICCHR
efexruniocr ¥ ¢ enma GoBema. Yorasz
HOCEIATa KOHCTPYKLUES MOXE Ja €€ -
pabotr OT AbpEO (wanp. cnopen dur.
16.15) m ma ce cuecTaT hmsere Tpubm ma
mocemara cipena. Bece nax sarybure w2
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<bur. 18.13, Kodcrpykus wa 3axponsaure ene-
MEHTR Ha MWacodeHara autena G470, noxozaks
Ha Gur. 18,12
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Bgr. 18.14. YIparTHYECKC HIMHIHCHNE HA CPeNHATS
qaeT Ha peduiekTopa W HHPeKTOpa

e ek, wspadoren ot nebeny Tpnbn.
Hpyr webnaronpusTeH $axTop HPOTHR
Ta3M KOHCTPYKHUST € MEXaumyHaTa He-
crabunnoct wa 600uHATA, WU3MOXEHA OO~
CTOABHO HA aTMOCHEpHO Biimsigde. Maxap
g8 [0 TE3H HPHMUHU NOYTH BRHArH ¢
APE/IIOYHTA  KOHCTPYKNMATA € feH(o-
B¢ OT [ABYOPOBOKHM JIHHUM, B HAKOH
CAYYAH MOXE A HAMEDH NPWIOKEHUS H
onucanara no-nony asurena (Gur. 18.17).

OcobenocT Ha Ta3d anuTeHa € TOBa, ue
orsopenurte nineltdbone ca wipabortenn ot
xoaxcuanen kaben, KoUTO CBEIO MOXS
na ce Haumxa B TpwOATA HA CIEMEHTS.
Koaxcumanuure nuelihose obaye xHe ca
pali-xapaKrepHaTa yepra Ha Ta3y 3HTeHA;
Te IPOCTO rorar ga OnlaT W3nOHI3YBAHHA
pMecTo obuxnopenuTe mackHose o1 NeH~
Top xafes Opy BCAKA TACOYCHA AHTEHA
G4ZU (na ce sumMana 3a Kochuumenta
wa ckpespane). Koaxcmanuyre  mnel-
$ope MOraT fa Ce 32APSOAT M KBM HO-
CEeIIaTa CIpena, KATO Ce H3NOIBYBaT nom-
xomsnm ckobu, B CAyYauTe, KOTATO HE €
WENATENHO J3 Cc¢ HamnxBar B TpwOuTE.

EneMenrure ce 3aKkpensar BBPXY ObD-
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BEeHATA HOCEMA CTPCNa HOCPEJICTBOM i3~
HBpeYHa JAbpBeHa JieTea. AKO HAMA HOI-
XOHSIHM H30JaTOPH, MOXKC La € H3pa-
Gorar monobHU HA TOKA3AHMTE Ha (.
17.4. Ha ¢ur. 18.14 ¢ noxasano eguo
HMPAKTHYECKO M3ITHITHCHHS Ha CPSRHATAE
yacT Ha pedriexropa M IHpexTOpa. bo-
Gupara © HABMTA BBPNY MIOIALHOHHO
TAIO OF HOAUCHUPOA, KOCTO CRYKH W 33
MEXAHAYEA BPBIKA MEOKOY HABCTC TIONC-
BHHZ HA CHeMEHTA. Morar Ha ¢¢ HM3Hoi-
3YBAT W JPYIH BHCOKOKAYCCTRCHM IjIact-
MacCH, KaTO Hoauemuaen, HHAKpua W HOP.,
KOMTO He [OeMar miarara. llpactmacara
HOBOmEKCM, KOATO WMA Mpexecra Hpo-
cnofixa, ¢ Hail-craunya MEXaHHHMCCKH,
#o ofuo 83eT0, UMa TRHDIS TONEMH 38~
ry6n. Bobunara 1pabpa xa uMa rojigM
KauecTseH (axrop., Halk-nonxonsmure ch
BPEMCHHI MATCPHANY €A [IAcTMacHuTe,
HOJCHASHU CbC CTHIIOBIAKHO.

Ha ¢mr. 18.15 e noxazama efgga oco-
Seno nexa Hacouena anrena G4.2U, xosare
e nocrpoeHa no cxemara ot dar. 18.12.
Ta rexn camo 15 kgf w e nmocrpoena or
DMZAKN. [Oeere tpsbu #Ha #oceinata
cTpena ca pasnonoxenw uva 175 cm enua
ot npyra. Te me ce [OJI3yBAT M 33
3arsopenu nueidose, a cayxRar camo
33 mexauwudo crabmwmsupane. Cradun-
HOCTTA €€ OCUTYDPHBA ¥ OT MHOTOGpOHM
obrawky. IpH 3aKpenBageTo Ha ejeMen-
THTC ©a manon3ysany $abpudno npoui-
BEHCHH H30LATOPH OT mhactMaca. JoGpe
ee prknat owelidbosere, uspaboreny ot

Dpr. 18.15. Onexorena KOHECTDYKHAN HA ANTORATR
(3428, npepnoxsna o1 DM2AKN



woaxcuaner xaben, Te c¢a  orsenenu
HOKpal eNeMEeHTHTE 1 CBBDIIRAT B CHHATA
O ABCTe HOCCIW TPHOE.

TH

18.2. Tpuwobwsarns waL
aavena VEZ2AOU

SYLHE

Hacusawre €ISMEHTE HE HaCOYCHATS
anrena G4ZU ca HACTPOSHH B PE3OHAHC
camo 32 asa obxeara. Pasbupa ce, xena-
TENHO € BCHUKWTE NIEMCHTH Aa AeHCTBY-
34T 7 B Tpure obxeata. ExcnepuMentuTe,
apopenean ot VK2AOU, wnoxasaxa, ue
RATO €& BKMOYH TPSTH TPEHTAI KPbT,
MOXS A CC Ch3NAIC CxeMa, nonobua Ha
MHOTONSHTOB KPBY, KOSTG HMa TPH po-
30HAHCHU YECTOTH. TPETUsT KpsI MOWS
A2 OBbJe KaKTO HOCHEeHCBATENeH, TAKE H
mapanencd. Ha dwr. 18.162 e noxazam
Zsyo0XBATHHAT CNEMEHT Ha aHTEHZTA
€ TIAPANCHCH DPE30HAHCCH KDY, YCrno-
PEOHO HA TO3M KPhr  CHIIacHO -(ur.
18,160 ce BxmouBa enWH  TIOCHEHOBA~
TENEH KPBT, Upe3 KOWTO ¢ HOMYYABAT Ke-
BAWATS TpH pesonanca. Crpinmst edexy
Moxke Ha Oblie MOCTHIrHAT ¥ 4pes nocre-
AOBATEHHO BKNIOYBAHS HA JBA HADAICIHH
TPENTIIIK Kppra B Tourure X3, KaxTo e
noxasano va dur. 18.16c. B rozm cny4dai
BCMYKA KanauuTeTH CRINO MOYaT I3 oo
peanusupaT upe3 OTBOPEEM uUEGOBE,
& HEAYKTHBHOCTHTEC -— ype3  uielidiose,
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Pur, 18.16. MBorooSxparHa GHEMEHNE

na ¥6co. VK2AOU obaue
Gobur ©  NPOMEHIUBE
3A1OTO  TOBA  YJECHABS
u3paboTBanero wa aure-

AANeHY Ha Kpas
€ M3NOJI3yBaXa
KORISH3aTOPR,
gacrpoiikara u
Bara.

Easa M ¢ BBE3MOXHO IpedsapuTeNnHe
X4 CEe nNPecMETHAT CrodmocTuTe 33 }3
u C, 3a0TO BCAKO W3MEHEHWE HA HAKOR
OT SHAEMCHTHTE CE OTPA35Ba Ha LJIATA C-
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crema. Ilpaswnaure CTOMHOCTH Ce ycra-
gopapar HAK-GBP30  E€KCIEePUMCHTANHO,
KETO CC H3UON3YBa IPUALHIMETHP.

VEK24A0U e pazpaGotun epua Tpuod-
XBATHA HACOYCHA 3HTEHA, KOSITO U B TPH-
e obxeara paboru ¢ Tpu eneMeHTa, npu
KOETO 3aXpaBaigeTo MOXKE la crame no
#300p C Kaxpa 0a € ChIVIacyBaHd 3axXpan-
sama Jmpas. HeobBxomum# ca gBe za-
Xpeupaiy yunpn. Eppara oT TaX ce u3~
momsysa B obxpara 10 m, apyrata — B
obxearure 15w 20 m. Axo ce H310n3yRaT
HOOPOCHBECTHO TOYHUTE K NOAPOOHU nan-
au, cpobiuenn or VK2AOU, uzpaborsa-~
HETO HA aHTeHaTa CUTYPHO lie HOBeAe
FO KCNMAHWA YCHex.

TpuobxparHata HacoYeHA aHTeHA @
gpousiazna ot autenara VK2A0U cne
CKbCEHHM esieMenTH (B, paspmen 17.1).
Pasmepure Ha €NSMCHTHTE K pa3cros-
HEATA MEXAY TAX Ca 3anaseHd ChluuTe;
GAMHCTBCHO BMECTO YIRbKHTCHHHTEC 0O~
HEHH cAa UOCTABCHHM [APAJCAHA pPe30-
paucHy kperose. Cxemara 3a uzpaborsane
®a TpuoOGxpaTHaTa  HACOYCHA AHTEHA
VK2A0U ¢ noxasana Ha ¢ur. 18.17,

18.2.1. Opazvepnzane B2 CAEMeyTATE
HA €¥eMara

IMoxazanwre ua Gur. 18.17 enemenrs
EMAT CHeNHUTe CYOHHOCTH!

Hupexmop

Bobuna L —— 4 HABMBKY, HBJOKUHA
4.5 cm, [HAMeTHD
4 cm

Bobuna L, — 6 HABHBKHK, HABIDKHHA

7 em, nuamMetop 4 cm
Konapensarop Cy — cpenna crofiocy
] oxono 65 pF
Komperszarop O, — cpeauHa CTOMHOCT
oxonto 100 pF

Awrmusen esemerrn

Bobusa £, —~ 5 HaBUBKH, KBIDKANAQ
5cm, auaversp 4 om

—- 7 HABUSKH, HBIDXUHA
4,5 cm, HABEMETBD
4 cm

-— 2 HABHUBKY, Pa3nojio-
seHyu cBOBONHO BBp-
xy Lj
Bpb3ka 3a obxmara
10 m up# 3axpagsang

BoGans £,

BoGuma Ly,
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(6o6una 3a.

Ype3 HPOR3BOIIHO b
B KOAKCHIANEH Ka-
§ern ¢ BBIHOBO Chb-
npoTuBienue: 60 O}

-— 3 HaB¥BKM, DA3NOI0~
JeH CeOBONHO BBpP-
xy L4 (Gobuwma 3a
BPE3KA 32 obxBaTHUTE
15 m wuw 20 m upu
3aXpaHBaHE Ypes3
NPOU3BOMHO  NBIBT
xoaxcmancH xaben ¢
BBITHOBO CBHPOTHB-
siemrie 60 Q)

Kosneuzatop C,-— cpenua croiHoct

oxoiio 62 pF

Konpewsarop Cs — cpenna croiiHocy

oxono 85 pkF

Bobuua Ly,

Pegaexmop

Boburua L, — O HABUBLKM, ABIDKUHA
4,77 om, IguaMeTsp
4 cm

BoGuna 1, — 8 HABWREE, IBHIDKHAG
6cm, nuamMersp 4cm
Konpenzarop £ — cpenua CTORBOCT
oxono 60 pF
Konpenzarop Cg — cpenua croiinoct

oxono 70 pR

3a capp3BadeTo ua Besaxa ot Sobmuute
ce u3noJsyea no 5 cm kabern, Ha BCexm
OT Kouuenzaropure — no 10 cm,
Pasmepurte Ha GobGmuute 32 BpBH3KA Ly,
5 Ly, ca opuentupobsudy. Te ca B cuua,
KOT4TO 3a 3axpaHBaHe Ha AHTCHATA Ce
W3NOA3YBA Koaxcuanen xabes C BLIHOBO
cpaporusienne or 60 no 70 Q. Koraro
3aXPAHBALIATA JIMHHS ¥IMa HO-TOMSIMO
BBJINORO CBIPOTUBIICHNE, CHOTBETHO Tpab-
Ba Ja e yBemya GposT HA HABHBKATE HA
-LKI u Lg_z.

[sere  GoGdam  HA  BCEKM  €NCMEHT
TpsbBa Hga oka3zeaT e€MHA Ha Apyra Bo3-
MOIKHO Hall-MaiKo BimisHHe. 3aToBa TE
Ca paznoyiokesd nop opas wsruin {(Gur.
18.17). VK2A0U wsnossysa csobonno
HasuTu CobunH ¢ HEaMersp HA DPOBOM-
1Eka 4 mm. o OTHOMECHHS Ha MEXaHET~
HOTO wm3paboTpane Ha aHTICHATA Ca B
cwiia yxazaHusTa, jpagenn B paspen 17.1.
{ipu onmcauara TYK aureHa Ca H3IION3y-~
BAHU eOMEHTH, M3paloreHd Ot Aypany-
muHECBH TPbu ¢ puamersp 21 mm. Ha
IPaKTHKA MOTaT Aa ¢ M3n0J3yRaT Tprda
OT BCAKAKDBE BHI ¥ C BCAKAKLE AHAMETHP,
OTTOBAPSINT Ha MEXAHUMEATS HIUCKBAEHM,



18.2.2. Hacrpoitva sa awreHara

ITEpBONANaNHO OTHONHATC CHEMEHTH ©
HOMOIITA A UPHANNIMETHD C8 HACTPOl-
BAT HZ NPCHBAPUTCITHO NPECMETHATATE
pesopaucen wecror., Teil xavo ocoda-
TOPHT HA TYPHUMHMEYSRPA CC CBBPIBA
CHBCEM JIRCHO KbM Gobumute, pe3oHaHC-
ORTe YCCTOTH C4 ACHO HMIPA3CHU U €6 OT-
guTar emosuadde. Flpy  nhpsonadan-
HaTa rpyba HAacrpofiRa IpRINEIMETL] ST
Mmoxe pa Guac cpppzan XeM Oobuaate
HOCDEHCTROM CHANZ MHNYKTHBHA BPH3KA;
upH cncasaiara GuEa HacTpofxa BpPB3-
xara Tpsbsa ga Ovge TORKOBA Cnaba, ue
camo pobpe 3 ©C OTYNTA PCIOHANCEHT,

Tpure pe3oHanca #a aKTHBHUSA CHOMEHT
CLOTBETCTRYBAT ¥a Xenaumre pabornd
gecToTH. Haf-4eCTo Te nexar cue cpenara
na obxsarmre: 14,15 WMHz, 21,206 MHz
# 28,50 MHz. Pedbaerropry ce HacTpoiing
HA 4eCTOTa, DO-HRCKa ¢ 594 OT cpenwara
qecrora na ofxmara: 13,45 MHz, 20,14
MHz w 27,07 MHz.

Pe3oHancuaTa Hecrora HA JUperropa
© [I0-BUCOKA OT TA3W HA AKTUBHUA eJie-
wmeur ¢ 495 14,72 MHz, 22,05 MHz u
29,65 MHz. Te3u pe3soHaHCHM MeCTOTH
Tpalpa Ao CC U3MEPBAT, KOraro auTeHATa
& MONTHpaHa b paboTHO [OJOXEHHE.
TIpensapuresnaara wacrpo¥ixa Moxe ua
T WIBBDUM W HA 3¢MTA, HO Tp#bsa ma
<& HMA HPeNBAl, YC NOpaiA KauanuTHB-
HOTO BIUARUE HA 3eMSTA PE3OHANCHT €8
UIMECTBR  KBM  DO-HUCKHIC YECTOTH.
VK2AQU e ycrasHoBW, 4€ KOraro anrte-
HATA Ce pacrpoliza, MoOHTHpana Ha 2 m
€Ay IeMaTe, upy Hobpa IpoOBOIMMOCT HA
foYRata pascrpo#ikara 3a gecrora 14
MHz e 350 kHz. 3arosa nupu npensapu-
TENHATA HACTPOUKA [E3OHAHCHHTE YeC-
crot rpabea na ce x3bepar mManko no-
HUCKH, HAOP. 33 aXTHBHUA CIEMEHT
13,85 MHz, 2090 MHz » 2820 MHz.
PesoBacuuTe YeCTOTH HA NWACHBHHTE eNe-
MEHTH €& NaMajsBaT 0o asanoryed
WEUMH: EABA Torana MOXe a4 ¢ pas-
YT, YC PEIOHAHCHHTE YeCTOTH HA AHTE-
HaTa, MonTHpaza b paGoTHO TONOKeHHe
BEPXY noccirara madta, we 6urar npud-
JIH3MTENHO TOXKMBA, KaKBHTO TpAGBA.

Hacrpolixara na Sobrnure He ¢ oco-
Serto wpwruuna, romemure Sofumm I,
La W Lg OKA3BAT BANWSHAS TVIEBHO BLPRY
pesonanca Ha 14 MHz. Crorsernure
xoRneusaropun C,, C, v C, nNelicreynar
rrxasgo npu vecrora 21 MUz, maxap ye
OPE H3MECHEIWCTO MM JAOHAKBLS €€ M3~
MECTBR M PEIOHRHCHET [(PH  9eCTOTA

f4 MHz. Ypes MAKKIC 00VMHG avy,
{7 L ce HacTpo#Bar npeNMMHO TO%-
KHTE Ha PCIOHAHCHATA KPHUBA 3a YeCTors
21 MHz, pokare woHuewsaropure C,,
Cs u Cy pruasr OCOOEHO CWITHO BLPxXY
pesonadca npy uwecrora 28 MMz, Ha-
crpofikarta ¥a TC3M KOHASH3IATOPH Tpabra
Jia Ce M3RBPUIN MHOTO HpeimsHo. Tosa ce
oraacst ocobeno 3a Cs u ;. Jarona e
HENECHOBPA3HO BOIKHY KOUJCHIATOPH Ha
Gopar npomersmsy. Hall-mankoro tpsGpa
A% ce WBNONI3YBAT KAUSCTBOHU BB3MYINHE
TpAMED-KOHICH3ATOPH, 3a  npenopsy~
page € HACTPOHBAINUTE XPBFOBE A3 ce
AoCTIABAT B IVIACTMACOBA KyTus, 23 Ha
Gooat samurTeHd 0T atMochepHE Bh3I-
neacTBus.

Cren karto agrenara ¢ funa nacrpoewa
Ba DPS3OHAHCHATE YeCTOTH, TaKa Ha e
Raxe, ,HA [pa3eH xoa”, cuexsa HAcTPOii-
w¥arta o speme nHa pabora. 3a tasd uen
TPROGXBATHATA HACOYSHA AHTEHA €S BH3~
Syxia OT HPERABATEN YPCI HDCABUAL-
nara saxpansaina swasy. Cien rosa ©
FIOMONITR HA PaznoIoNeH Hancy HUAuKa-
TOP HA HAUPETHATOCTTA HA NOJETO e
P3IPBPIIBG HACTPOHKA 3a HAN-TOSIMO H3~
JpUBAHEC B IIPABa HOCOKA HPH Hal-ro-
JMO  BATHXBRHEC HA  RSHBUBAHETO B
0bparaa nocoka,

OTHasano HacouSHATA anTCHA C¢ Ha-
cTpoitBa 33 HAW-TONSIMA MONIHOCT B
obxparnre 14 MHz u 21 MHz. Vi 8 geara
cnykas Kounewsaropure tpabsa ma ce
WIMEHST CHBCeM HeauaunTento. Hacrpoii-
xire TpabBa lia €& M3BBPINAT HEKOJIKO~
KPATKO DOCHCKOBATCIHO 33 YECTOTHIC
14 Mz w 21 MHz, Enwo w3Mencuve pa
gacrpoiikara 3a obxsara 20 m oGy~
CHABA CHOTHETHO YEJIWYAHC HA YeCTOTa~
T4 Ha pejomanca 3a 15 m w olparue.
Koraro B Te3m iBa obXBATA CC NOCTHIHE
OIITHMYMBT, NOAOKCHACTO Ha HacTpoi-
BANETE CHCMCHTH CC QUKCHDY W (IOBEYe
e co upomsus. Hacrpoiirara 3a olxpara
10 m ce orpagHuapa THABHO NG CIOHO
MAaAKO M3IMEHEHMC HA KOHICH3ATODHTE
Cy. C3 u O Tazu nacrpoiisa e e xpH-
THYHA, TPAHHLATE HA ONTAMAIHNTS CTOM-
HOCTH €& [OCTA IMHPOKH.

Tpeuwiky 11py HACTPOHKATA MOTAT JA €8
HANPABAT HA IBPBO MICTO HPH HacTpoH-
RAHE HA WACHBHUTE eNeMeHTH. AXO Ha-
npuMep pehieKTOPDT CTAHE TRHDEE KBHC,
AHPEKTOPST HAUPOTHB — TBHUIC JDIBT,
TO PERIIEKTOPHT Crasa JupexTop # ob-
paTtHo, Moxe na ce CayM 1 Taxa, Ye CaMo
eIMH €JICMEHT € HacTpoeH HOYPCIbHO.
Torapa © BLIMOKHC DEQIIEXTOPHT A8
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CTEHC BUPSKTOP HJIK TBE  JMPSKTOPHT
3a00482 4a HEHCTBYBA Karo pediexrop,
Topa o8CTOATEACTRBO MOXE A €6 yCTa~
HOBM HO CHJIHOTO HAMAJIBAHS HA H3IHU-
PAHETO B NpaBa NOCCKA. 3a s Moxe
BEMHATA J1a ¢ PARNIC3HAT TAKABA IDe
VE2AOU ppenoppysa HIION3YEAHCTO Ha
ABa HUARKATOPA HA HANPErnaToctTa Ha
HONCTO, CHNHVT TI0 HAUPABICHWSTO HA
CHABMMA  JTbY, @& JPYTUst -—3a  eAHO-
BPCMEHHNO KOHTPONMPAHE HA 38THXBAHCTO
Ba marbusapeTo B odpaTHa  nocoxra.
CaMo craparenHarta HACcTpoHka rapam-
TUPA fweH yoneX. Lemint nponec npu-
AVMYE HA COPAraleTo HA XpPHropere Ha
CYNCPXETCPOAKRHEYS HPHCMEAK.

B3MOKHO © M3BECTHO OUPOCTHBAHE
fIpH CBINaTa eQeKIUBHOCT HE HACTROP-
Kara, MO 3a IENTA AKTHEHEAT eJeMeiT
tpsafea na Opne w3paboTen aABANOTHYHO
d#a To3w Ha anrtewara G470 (pur. 18.3)
¥ 3AXPAHBAHCTO Jla €& H3BRPINE 14pes
HACTPOSHAa saxpaupania Jjmnausg. Torama
caMo peRIeKYOPLT ¥ AHPEKTOPST Tpsdna
AA €€ HACTPOAT HA CHOTBETHATE PE3OHAKC-
HU YSCTOTH, HOKATO AKTHBHAST CIHCMERT
3 BKAPBA B DEIOHAHC ¢ NOMOLITA A
HacTpOHBANIHTE CHCMEHIN B Kpas Ha
3RXPAHBALLATA NHUHUA.

TpUofxparnara  WacoveHs AHTEHA
VK2A40U npu paGora ga oGxsarnre 10 m
# 15 m wya nprlausuTenie ChUINTS Ka-
YeCTRA, KAaKTO Tpuobxsartnara Hacoye
4a agreda GAZU, pousxnie aprenara
VEK2AQU npeps3xomna G420 na obxsara
20 m, 221070 Ha To3u obxpar AchcTayRar
TP¥ CKbCCHH CEMEHTA, MAxap ¥ ¢ MHOIO
MAJKO PA3CTONHHE MR

T}‘JHO6XBH’!'HE‘LT& AACOUCHa duTeHa <o
DEIMYABY ¢ MHOIGC A0K2 ¥ UpOCTa MIXa-

Huuecka  xoucrpykiwa, 1o OTHOUWESHES
Ha eheRTHBHOCTTA T2 € HAH-MANKOTO PaB~
HOCTOHHA HA MNO-TEXKHTE adreuu, 1ol
KaTO Ccrapa xyma 33 ¢0HO HOBO, MHOT®
PasyMHO pemenne ra npobieMa 3a MHO-
roo0XBATHOCT, KOHCTPYKUMATA HA Ta3y
anTeHAa € ONNCAHA MAalko No-HoRpoGHO.

18.3.1. Awrtunen ejerewyr

AXTHBHENT  CICMCHT WA dHTCHATS
DLIFK e poxazan s#a ¢wr. 18.18. Tlo
NPUHIETT TOBA € CPIUMAT M3JABbYBAIL efe-
MeHT, ROKTO Ce U3NOA3YEA U npy Haco-
wegata antena G4ZU (pasmen 18.1.), Ho
TOM € YCBLLPINCHCTRYRAH KOHCTPYKTHBHO,
33 112 e OJICKOTH. AKTHBHUST CHEMERT BMa
obIa AEJOKKHA TOYHO § M K € HOYTH B
pesomanc 3a obxsara 15 m (Manxo no-
st oT HeOBX0mMOTO). TounusT pe-
30HAHC 3@ BCHUKHTES TpH obxBara ce
YCTAHOBABA UPE3 BACTPOSHA 3aXpanpallia
JMEEs H CHEMEHTHTE 33 HAcTpokKa Ha
airenara, CBED3aNA B HOAHMA B Kpall
JuanerspbT Ha MIMOASYBAHATE KyDany-
MyHMeBy TPBOW HamMamsiEa  Crenanoob-
pasHo OT UCHTBPA Ha M3NbUBATENs WhM
KPAHIiaTa My.

Janny 3a OpazMepaBane Ha aHTenara,
noxazana Ha Gur, 18.18:

P

It AYPANYMUBHEB TPROK © HpIDKEUA
700 om, muameTsp 20 mm, aefenuna
ya crepata §omim;

y - RYpanyMmineBH vpRiM © Keymuus
100 cm, auamersp 13 mrn, nebGenuna
g crenara 1 oo,

W - fracTMacosn Tpsbu (¢ Mank% 3a-
ryGu 1 RiIaroyc IABA) € AHIIKVEa
20 om, nuamersp 16 mm, pebemna
pa crexara 2 KO 4 mmy;

- AYpRNYVMENeSH TPBOM ¢ HeIDKHYa
60 cm, pramersp 10 no 12 mmy
neBenmna ka creHara 1 ommyg

ot

18,18, Axipsen

$ar,
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5 - KPBUOBE  HABWBKA, JHEMETHD Ha
nasypkara 10 cm, anymusmes npo-
BOOHHMK C IHAMETHP 2 1o 4 mm;

Z — HOCEINA IIMHE, CHCTOSE ¢ OT
nsa [-06pasny ypanyManmeny sui-
xena ¢ puiwuna oo 130 cm;

7, - Gobuna, nasura BBPXY w, & Has.,

,,T{”BJI‘){(W{Q Ha Gofunmara 10 ¢m, aua-

METHD 3 om, Mawnmn anymmmmz

HPOBOIIAK © Jit 5P 3 5o 6 min

Mocouewara nelenmna Ha Cregara Ha
Aypanymunnesute Tpebu {1 mm) e no-
<TATHUHA, MOrar ia ce¢ U3noi3ysat o BCs-
%akBu TpBOH OT AypanymuHull Wi npyr
MATePHas, KOHTO €2 DPOHARAT, 3AHIOTO
PAIMEDPWTE HY OTACHHATE TPHOM Ha AKTHB-
A CICMCHT KaTO LSO HE €O KPHTUYHML.

Frete noNoBARM HA HINLYBATENS Co
MOHTHDPAT BBPXY HOCSHIA MAHA, KOATO
wo naumu da DLIFK ce crcrou o1 mma
yenopenuu {1-06pazum npoduia. Moxe
33 Ce M3NON3YBAT ¥ HOCEHM KOHCTPYK-
WA OT HBPBO, HO Y& ¢a HO-TeXKH. Ho-
ceniata crpena ce ofpasysa or nse gyp-
anyMudayesd Tpebu, maeparg 1o 420 cm.
Plocemara IMWHAE HA AQUTHRHAS JICMCHT
£¢ BAKPenBR KBM THX € JIOMOLITA Ha
£k00H. AKO LONOBYHHATE HA AXTHBHAN
CIEMCHT NPOBHCBAT CUNHD, Tpabea na ce
AINON3yBar 00Tk, 1o npuunun e
BE3MONHO H3ION3YBAHCTO W BA Jpyr
AKTHBCH chacMenT {(Hamp. OT  aHTeHa
VE2AQU wn W3DZZ).

BaxpgoTo € aXTUBHEST eneMedT Ja
wMa 3a ofxpara 20 i elexrpuyecka
werwEa nait-mango Af2; 3a obxsara 10 m
ToR e Tpabpa DA BMA  ENEKTDHYECKa
AbIGRHEHER, no-rosmma ot 1,2 (2. 0,6 ).
TIpy HAKOU KOHCTPYKUHM TOB2 HIuCKBARE
HC CC U3HLIHABA ¥ MAKCHMYMBT HE TOKA,
xOHTO cb3gasa  Hall-CHANOTO MATHUTHO
HoNe, HoNaka wiw B DAHBALIATA TR~
Husl, WIH B CHEMCHTATE 37

AXTHBHEST CIEMEHT 06
THIIONHEA DSIViNg OT IBa ®
AYRBIHOBE OTPHILKA \ > arure 10 m
u 15 m), xouron ce By C CHHDATHO.
Taxa p tesn mma ofxzara ca_ MO FTHUBA-
TensT uMa yoruisane 1,8 dB. B obxsara
CRBCCHUSAT SBATEH BMA Manko Yo~
JOME  KAYectTsa Of  HOPMANHUS  1noay-
FLIGOR RO,

LN TprYeckoTO YITHNABANEe HA HANbY~
BATCNA B 38BHCHMOCT OT HECTOTATA C8
HISBLONIBA Ype3 ABeTe YAbxurenun 60-
Guitr £, ¥ BCTC KPHrOBY  HABURKE B

(

a3ysa  enHa
HEapHu no-

"’m

Kpammara Ha  eneMeHra, Xouwro  Jeh-
CIBYRAT kaTO Kanaudrerd. [lo ro3u

HAYWH MarCuMyMwuTe Ha TOKa c¢¢ pas-
frofarat Taxa, Y& Jia MMar ourmmasicl
IPHHOC 38 MSARYBANCTO Ta CHEpPri#HTa.

18.3.2. 3axpamsane

HacrpoewaTa 38xpausama nenqs 1pad-
Ba A ¢ OPasMEeDd Taxs, «e 3a HuKoH 0T
u3nonsysanyre 00XBaTH HA HE 3ARLPUIBE
P MAXCHMYyM HA TOKG MOH Hanpoke-
nuero, B onporusex ciyuall, KaKTo peye

aIie  KajaHo, B 3AXpaHBAliaTa  MHHUH
MOrar gz ce obpazysar cundazun BHITE
HOAHNHSTE e U3(B4RA CBINO TAKA HHTEH-
IHBHO, KaxTo ¥ avreuara. I{pu amrewara
DLIFEK rosa wzncreane ce U3NBITHLRR,
KaTO NB/DKHHATA Ha 3aXDAHBAINATA UHAL
ce wabupa pasna #a 17,2 m, 3axpanssamy
xabesim ¢ ampmxuna oxono 12 m u 23 m
cupuio Buxa Owme TOAXOmMIIN.

Muoro neka # THBKaBa 3axpadnaa
JIMHUST MOOKe Ja €€ HanpasH OT MHOIo-
WHYEH AHTEHCH IPOBOAHUK, KATO. [BATE
HPOBONHIHKA YPE3 M30MATOPH CE [HOJUTbp-
SKAT Ha PACTOAHMES S cm emMH OT HpyT.
JocTa 3aTpyMHATENHOTO 3aKkpenpsaHe Ha
HIONATOPUTE KHM MPOROAHMIATE HA 3a-
XpaHpamarTa JuHEs Moxe ga ce nilerne
OO CHEQHUS HAYHH. TPBCTRKOBY TIIYBUKK
¢ BRHIOSH  pHaMeThD oxojio § mm ce
uapszpaT #a npapdera © apoxuna 30—
40 cm. Bepxy BCIKO KHIO HA 38Xpanza-
MaTa JIEHLUS CC HAaXY3Ba 1O ¢liHa Tph-
craxosa Tpubuyka, Clefpa KU30JIATODBT,
HOBS  TPLCTHKOBA TOROMYKA H T, H.,
JHOKATO LSUIaTa Nudag CC [OKpHE OT TPb-
crukosuTe  TPRiHUKy ¥ - WIOAATODHTE.
Topa ce suxia wa our. 18,19, Taxasa
3AXPANBALIA SHPHUA BMA ¥ JAODbARATEIHO
OPEIAMCTEO — T3 € - u3ojimpana. Vizona-
TOPHTE €& mpaRit OT MOAXOAMIE BiacT-
macosH nent. [sere nynku (ma pas-
crosume 5 cm enua or apyra) Tpsdpa
a4 €a ¢ TAaKsh AMAMEYDD, Y€ AHTCHHUNT
HPOBOIE 3 pa cpoSoNHO mpe3
Tax. 3 TOPATS C8 (QHECHPAT B IIOJO-

AL LA

ey j?, 4

FaXPERLRIND

18,19,

SRt
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SKCHHETO CH YPE3 TPECTUROBHTE TPBOmaMm.
Cprp3BaBero Ha 3aXpaHBaiiaTa AR
XBM KPAKHOTO CTHOANO HA NpPefaBaTeNs
€rapa N0 HIAKOH OT ONHCARNTE HAYHEH
{(®x. pasnen 8.2).

18.3.3. Ilacuni enementa

Joxaro Hemara, Xa3auy 3a AKTABHES
€JEMEHT M HErOBOTO 3axpamsade, oo
B3CTO, €& MO3HATH, ONHCAHUYES IIO-/I0NY
OACHBAY CNCMCHTH HA HACOYCHATA aHTEHA
DLIFK umpencrapnssar HelCTBETENHO
€IHa HOBOCT. 3a pamMyYHUTe 9WeCcTOTH
PESOHBHCHT HA DACHBHWTE CJICMEHTH Ce
ycraHossara, kxaro ce obpasyear peso-
HAHCHA KPBrOBE, PA3ONOKEHy CHMETDHY-
HO CHPAMO CPEnaTa Ha eEMeHTa. B Tesu
KPBroBe B3zeMa Y4acTHe W YacT OT CaMus
pacHsen esieMeHY. BenepcTsume Ha cposta
KOHCTPYKUHS TE3H XPHLOBE MMAT roOjsaM
KayecTBeH (PaKTop, a YaCTUTE OT eJIEMCHTA,
Pa3NONIONEHH BBH OT Xphra, €& BKIIIOYBAT
KBM TAKUBa HEMOBU TOUKH, B KOKNTO BMa
HOOXOISIa CTOHHOCT M2 MMOCHAHCA.
Erova raxss MuorooOxparteH eneMeHt €
nOKaza® cxeMmarpyno Ha Gur. 18.20,
Tolt ce cocroM ocBeR OT OOMKHOBEHHR
eJEMENT W OT JiBe JMHUCHHY CXeMM 33 Ha-
cipotixa K; u K, Tlo TakeB ¥ auug
XIO NPUHIHKI © BL3MOXHO Ja CC H3BbPIM
HACTPOHKa B PE3OHAHC Ha TPH HECTOTH.
*Ipe3 u3MecTBANE Ha W3BOAMTE Si, CHOTB.
S3, ce OPOMEHAT CTONHOCTHATE HA MHIYK-
THBHOCTTA, 8 4YDe3 3aBbpTaHe HA IpPOMEH-
nuBure ¥ouueHzaropu Cy m C, — crob-
HOCTMTE Ha Kanauurera Ha Kpbra.

AKo caMusiT IEMEHT HMa PazMeph,
w30pany 3a CpemHMs OT U3NON3YBAHKTE
obxsaty (wanp. 21 MHz), upenopnwisa ce
BCBHIMHOCT pa3sMepuTe My Aa €a MAako
YIO-TOJISMH ¥ C NOMOINTA Ha KOHHAEH3a-
Topa {, Ja ce H3BLPIIBA CIEKTPHYECKOTO
CKDLCABAHE HA CreMEHTa. ENHOBDEMENHO
¢ tosa C, ¥ yacTTa OT eJIeMEenTa, pasro-
noxena Meway cxobure S, cnyxu 33

I
s I
ﬁ‘g;:/&@:gl)‘ﬁ 21

11 (3

] ks, S
éh.ﬁ%w S

A

@ur.  18.20. CxemaTnyHO NPENCTaBsHe Ha TR~
ofxparen enement; Sy, S, MocTYeTa, KOMTO
MOTAT UA C& MeCTAT BBHPXY enementa, Cy, C,—
BPOMEHNMBH XOHIEH3aTOPH € MAKCAMAREH KAUS~
mwrer 50 mma 100 pF
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Dur,

18.21. Ilacneen eremens wna
DLIFK

AFTCHATY

HACTPOMKA B PCIOHANC 3a NO-BACKaTa
paboTHa 4ecToT2, T. €, 3a 14 MHz
Hacrpolixata wa To3m XpBr € wMHOro
KPHTHYHA B €JICMEHTHT, RAaCTPOEH B pe-
3osauc 3a 14 MHz, ama mmoro no-ro-
IaMa  M3GHPATENHOCT, OTKONKOTO e~
MEHTHT Ha OOBKHOBCHZ aHTEHA, UITHCIHCH
32 wectora 14 MHz (no-manka mmpo-
MHHA HA NPOIyCKAHATA YECTOTHA JICHTA).
o aumapormyen mawmn X, ¢ C, v 5,
o6pa3sysatr DEe3OHAHCEH KDBT 33 [O-BH-
coxara palOTHA YECTOTa, B TOZW Ciy-
vaii -—— 28 Milz. Hacrpolixata ma To3m
KpBr TPsbBa Jha €S HAOPABM MHOTO CTa~
DPATENHO, 33II0TO € JIGCHO AA CE Crpemy.
B raxse cnyual eneMenTsT mwe HelicTByBa
Karo UeNOBDLAHOB OTPA3LK. HO To3m
HEHOBBLIAHOE OTPA3BK € HEeNORXonsIl 3a
OacHBCH CJICMERT, 3a0TO HBATA NOy-
BLIIHOBH OTPA3BKA ¢a BB3GYACHUW UPOTH-
BodasHo (3asrprane Ha haszara Ha 2.180°).

Cren Te3H TeOPETUYHM passICHCHHN 3a
awrenata DLIFK wme Onpar pajenw
HAKOM DPAKTHYECKH ykasanws. Ha $ur.
18.21 ¢ noxas’an ©HMM NACHBEH eJIEMEHT,
XOUTO Ce W3II0N3YBA B HACOYCHATA 3HTEHS
DLIFK xato pediiextop, ChOTR., KHPEK-
TOp. KOHCTpYKIwATA HA €HeMCHTA © Haji-
npocya B Ciiyyas, Koraro To# wma pas-
MEPH, ChOTBETCTBYBAY 112 06xBara 15 m.
A0 PHHOIHATE KPAMIA K3 eNEMERTA Tpo-
BUCBAT CHIINO, TC ce¢ CTafmwius@par o
NOMONITa HA OOTAKKM OT 2UTEHEH OO~
BOIHVK, 38KPSHCHY KbM ONOpHATA KOH-
302 B. AHTCHHHAAT HDPOBOOHMEK € H30-
JUpA OT HACHBHESA CHEMEHT uYPe3 nopie-
Jnagopute npserens Cy ¥ C,. Ennospe-
MEHHO € ToBa 06TARKHITE O5pazyRAT TP~
1o ¥per 33 o6xBara 10 m, xaro pezo-
HAHCHATA 4YECTOTA Ha KPBra € onpenens
o1 aBiKuHaTa Ha obTsxxure. Pesonanc-
HuST Kper, obpa3sysan OT MOCTYETaTa
D, u D, 5 or otpssbumre By, 8 B, co
HacTpolisa 3a obxpara 20 m ¢ noMOWITR
Ha xoHacnsaTopa F. Visnonzyeannre o3na-
YCHMS ¥ PAasSMEPHTE HA NACUBEES SJICMEHT
€3 Ja[cHu HA Crp. 257.



Dy, D, — mocTyera, onpenensum  pad-
CTOfIMMETO - MeXny Tpudara na
eneMedTa HacTpoUBamms
OFPA3LK, Hpxuua 10 omn;

C,;, C, — NOPUCHANOBE HPBHCTCHHU;

B — KOH30J1a 33 3aKpensaue Ha of-
TIKKATE, Bucouymna 20  cm;
NOEXoAWa € Hanp. B30JaToP-
HATA CTOHKA, H3mon3ysana 3a
NOBNATAHE HA JicHroBuTe Kabe-
nE Haj OnYUETE;

F -~ TIPOMEHIHB  KOHHEH3ATOD CBC
croifroct or 12 mo 50 pF,
BRIBOUCH MEKAY KPARIIaTa Ha
E; u By

b4 — TEOMETPHYHA CPSHA HA HPaBun
eneMenT. B Tasm rtouka Hoce-
mara crpega  MoOKe ga ce
CBBDIKE TaNBAHWYCCK® (MUHH-
MyM Ha HANPEKCHUETO).

JAenxuna ma npa- peduexrop/mapexrop

BUA eneMeHT A

(nypanosa Tpnia)

OO0uia AbIDKHHA Ha

OOTSIIKKATE MEXDY

C,y u C, (anve~

HEH {IPOBOJHHK)

Heoxuna #a npo-

Boguuure By n B,

(uuamersp 3. mm) 1,10 m

680 m 7,40

4,80 m 500 m

1,30 m

Yipu cpempy MOBBOCTH € pOCTATLMHO
Pa3sCTOAHBETO  MEXAY DUaCTUHATE Ha

¢ {g\ -

AT =
Fedirermop

Dpr. 18.22, Hacowema awrewma DLIFE

7 Haprnynne no sprens

NDOMCHINUBYS KOHAEH3ATOD 1A Opue oY
0,5 mo 1 mm. Konnensaropnt ce 3aKpensa:
B Cpejiara Ha €leMeHTa ¢ NMoMOoWITA HA
H3ONAUNOHHA INIACTHHA (Hanp., OT Aug--
xpus). Tokt vpsbra xa Gaue 3ammTeH OT
aTMOchepHoTo Bimsvme. 3a Ttasm e
KOHICH3ATODBT Ce 3aTBAPA BLB BOLOHE-
OpOHNNAcMa NIACTMACOBA KYTHA WNE B-
TopbHYKa OT MIacTMacoBo donno.

Ha dur. 18.22 e noxasau CXEeMAaTHYHO -
BBLRIIBMAT BHI HA €HA HACOMCHA AHTEHA.
DLIFK, Dwnxuanara ua HOCeIATa CcTpena.
¢ 4,20 m. Pascrosmero MEXAY AKTUBHAA
CHIEMCHT M JEpexTopa ¢ 1,60 m, mexny
AKTABHUS elNeMeHT M pedrexropa —
2,60 m. Hocemarta mawra ¢ 3aKpencHa
B LCHTHDA HA TEXECTTA HA aHTeHara.

TlpassT BredaTinenue xncuTe OpoBoHs

HAUM, KOMTO CTPPYAT MU3BBH nopuena-

HOBMTC JIPECTEHH Ha O6TAXKuTe. Tesn
nomanxa” (Aeary oxono 10 cm) CHYXAT
33 RACTPOMKA Ha DacHBHMA eileMeHT B
obxeata 10 m. Upun HacTpoiikara OT
»OIAImMKETe & OTpH3Ba 10 Manko oOF
DPOBOAHEKA, HOKATO PedUieKTOPLT (CHOTS.

AEPEKTOPLT) €& HACTPOU B PE3OHAHC 34
obxeara 10 m.

18.3.4. Hacrpoiixa

3a onTHMaliHa HacTpoiika Ha Taz&
agTeHa €2 HCOOXOMMMH eAWH TpAAINI-
MeTBD W CAHH OOHKHOBEH mEANKATOD Ha
HAnperHarocITa Ha nonero. AHTCHATa
MOXke Ba Obhc MONTHPaHa Ha OKoMo 2 m
HaJ 3eMATAa ¥ Ja ¢ HACTPOM, HAOKATO €6

e Harevbaies
1 e

R
\%‘\’\?

s
%‘“O

S Jg,g/}ﬁh‘ﬂ& a

AUEUR
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Hamppa ¥a a3y prcounsa. Isprouadanyo
Ce uW3BHPIIBA BPCMEHHA HAcTpolixa 3a
obxpara 20 m [owssmarensxo cIupuas
MMTe Kpauma Ha oSTaxkure 3a obxsara
10 m ce waBupaT BBHPXY CHHA M3ONUPAHA
orseprka (u3{d BamMe xanaumreTa HA
PBUETE), 33 Ja CC ONPEASIY AOKBI Ha
OB H3ps2aH UPOBOHHKHT. 32 JA CC W3~
PaBHH pa3ngKara - CrpaMoO CIEeNBALIOTO
FONOKEHHE Ha aHTSHATA BbPXY HOCEHWIATA
Maqra, OTf BCAKa CTpada ¢ pa3BuRart
obpardo oxkoyio 3 ¢m OT NIPOBORHUKA.
Cnen ToOBa €IEMENTHT, KOHTO € no-
JBIIBT 0T seobxonumoTto 32 obxsara 15m,
e mW3pA3Ba MAanKo HO Manko OT gsaTta
Kpas, JOKaATO ¢e HACTPOM MOYTH Ha JXe-
nanug pesouanc, Tazw INpIKAHA HA ene-
MeHTa me OpAe HOCTATHYHA NPH MOHTH~
PaHeTC My PBBDXY HOCEIIATA Mayta.
Bu3moxHO € ciic/l OKOHYATCHHOTO MOH~
THPAHe BHPXY MauTaTa Jla ce AOHACTPOST
HPOMEHIHBITS KOHHCH3ATOpH 34 00-
xsata 20 m. TpsOsa pHUMATENIHO Ha ce
HabmoHaBa AHAUKATOPST HA HANDErHa-
TOCTTA HA NOJIEr0, 3A1IOTO PE3OHAHCHATA
Kpusa e MHOrO octpa. Ilpenopwuea ce na
€€ HAac1pou OLPBO PedNIeKTOPBT H Cliel
TOBA OUPCKTODHT 3a MHEMYM HA 34~
BAHETO B 00parTHa NMOCOKA, 3a0TO TO# ¢
FIO-CHTHO  W3pa3cH, OTKONKOTO MaxkcH-
MYMDBT B HANPABACHHCTO HA [NABHHY B,

Pe3oHascHuTe YeCTOTH, HA KOUTO TPab-
B2 Ja €& HACTPOST NACUBHHTC CNEMEHTH,
ca paperu B rabmmua 18.1.

Hpu nacrpoiika B o6xBara 20 m Tpabea
Ha ce mMa apensul, Y¢ ChIPOTHUBICHUCTO
B TOMKATA HA 3aXPAHBAHC HA HU3AbYBaA-
TCHA ©6 M3MSHs CHIIHO H CTaBa MHOTO
MAUTKO, KOTATO N#PEKTOPHT € HACTPOEH B
Pe30HAHC # e pa3nosoxey B Gau30CcT K0
AKTUBEWA efeMeHT. AKO Ce H3NOon3ysa
OTKpHTA NuHus, TPsOBA SAHOBPEMEHHO 1a
Ce U3BBPIIBA HACTPOHKA M HA W3IX04a HA
apesasaTesis.

HNpunnunst #a JrHelERTe PENSKTOPHI
dunTpy, T. €. NPUHLENLT HA HACTpoOiKa
Ha eneMentuTe ua aurenara DEIFK, moxe

Ja HAMEPH TPMIOKCHVEC M B HPYrH 00~
acTy. :

18.4. TpuobxsaTia HACOUIHY
anrena W3IDZZ

W3IDZZ ¢ upemiioRan egHa MHOro
maTepecua u  ehekrmsHa  TpuoGXBaTH
Hacodena awrvexa. Ipu Tasu anrcHa He
ca MPABeHY HAKAKBY KOMIIPOMHCH U T
AMa Chiata ePeKTUBHOCT, KAKBATO WMAT
Tpa oreiny  Sra-autenn 3a CbOTBET-
uute ob6xpard. Tazu BLpTsua ce HACO-
yewa anreHa obadc KMa TBBPAC YOI~
HeHa MEXaduMHa KOHCTPYKUMS 4 OCBeH
TOBA M3UCKBa camocrosTenna uspaborxa
Ha HAKOW Npeuu3uu xeTainu.

Tpit kaTo wacouenara adrena W3DZZ
€ XOHCTpYyHpaHa 33 AMEPUKAHCKUTC YCHO=
Bus, DLIFK ¢ nomomra ua W3DZZ ¢
paspaGorwi eBpoueiickara BepcHsl, KOSro
ce Oasupa Ba HawIATA MCTPHYHA CHCTEMa
H H300A3yEa ODMKHOBEHO HPOXABAHUTE
BANOBE TPHOH.

18.4.1. Haumu wa pgelicranae

Hacoucnara autena W3DZZ ce non-
qYHSABA HA CBUIMTE 3aKOHOMEPHOCTH,
KaKTO BCESBBLJIHOBATA NPOBONHMKOBA aHTE-
ua W3DZZ (sx. pazuen 10.2.8.). Haunust
Ha feiicrsye mie §vie pa3sscHeH OIue Bej-
HBX, KATO € PA3rieNa AKTHBHHAT €jie-
menrt {(dur. 18.23).

Juoset za o6xsara 10 m (dur. 18.23q)
{10 OTHOIIEHUC HA HABIDKMHATA CH € Opa3-
MepeH, KaxTo OBuKHOBEHO 3a TO3H 06-
xpat. CBoBonmnre Kpaulia ca 3aTBOPeHH
C [0 CAUH NapaneneH Pe3OHAHCEH KPBI
(Li—Cy u Ly—C;). Tipn nocrarp4uc
rofsM KavecTBeH (AakTop IBara pexex-
TOPHH KPbra HMaT MHOrO roJisiMO Ch-
OPOTHARJIGHUE 3& PE30HAHCHATA CU  ue-~
crora;, Te neicrsyBar KaTo W30naTOpH.
Kperosere ca nacrpoenu wsa pabortpa
yeetoTa B oOxsara 10 m wm uwacrure or
NPOBONUMK, CBBP3aHH Cbinaco ¢ur.
18.23h B ToukuTe YV, HC BAUSST BEUC HA
pesonanca B T03u ob6ssar. Koraro obaue

Tabauya. 18.1. Pesonancnu wecmomu H@ mpuo GxEDmuama nocovena anmena

Pesowancna ueciora
Ha pedsexropa

Paborna wecrora

PesonancHa uectora
© HA OUPEKTOpa

28400 kHz 27 600 kHz 29 400 kHz
21250 kHz 20 800 kHz 21 700 kHz
14 250 kHz 13950 kHz 14 555 kHz
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@mr, 1823, Trrroni: TPRCEXPATOR ENEMERT OT NONYBBINOD ABNON: - MHAOA 52 OBXBATS
10 m, & — operalorka o mumon 3a obxsata 15 1y, £ ~— TPHOOXBATEN E€JIEMCHT 3B

ofbxparure 10 @, S mu 20 m

aKTHBHEAT CHEMERY ¢ BR30YI® B TOU-
xure XX ¢ uecrora manp. 21 MHz, arara
PEKEKTODHHR KPBIa HE €a B PE30HAHC 33
Ta3H MeCTOTa; Te HAMAT PEKCKTOPHO
meficreue, Mumykrusrocrare L, u L,
ofipazysar yueixurenuy Oobmum 3a 06-
xpara 15 m. I'lpy nopxopsawo opasmeps-
BaHe pBara oTpsdbka B, m B, 3acwo ¢
A, m A, n uupyxrusuoctare Ly u L,
obpasyBaT NOAYBBLAHOE M3ANBYBATEA 33
yecrota 21 MHz, Ges ¢ ToBa na ce u3-
MeHst HacTpoifixata 3a uectora 28 MHz.
Tt xato obaue ememenTsry TpsbBa na
MOXKE Ha ce W300A3yBa W B obxsara
14 MHz, B xpanmara Ha oTpsazbuMTe B,
# B, OTHOBO C¢ BKIIOYBAT ABA DPEKEK~
Topan kpbra {(Ls;—C; B Ly—Cy). Te ce
HACTPOHBAT 32 PEXREOKTOPHO HelicThue 3a
yecrota 21 MHz (dur. 18.232).

B rouxmure ZZ (dur. 18.23¢) ca srmo-
SCHM OMIE BAa OTPAIBLKA OT nposouHuk E,
# E.. Te cnyxar 3a ycrasosasauc Ha
IOJIYBBIIHOB PE3CHAHC , KOTATO CEMEHTET
B Touxute XX ce Bn3Gyxama ¢ uecrora
14 MHz. Huro xperosere L,—C, =
Ly—C, awto Ly—Cy u Ly—C, ca na-
CTPOSHHM B DPe30HAHC. BCHYMKE MBAYKTHB-
HOCTH HMAT YALIXABALWIO Hpelcraue 3a
obxpara 14 MHz. Ortpsssuure oF npo-
popHuKa Ay, A, B, Ba E; 3 E,; 3a-
emo ¢ puaykrtasHoctHre Ly, L, Ly
# Ly DOupHHACAT 33 NONYBBIHOBUS pe~
3oHanC B obxpata 20 m. 3arosBa xoH-
CTpyKUHATa, ToKazana ®Ha ¢ur. 18.23¢,
€ HaCTPOCHA B PE30HAHC SHHOBPEMENHO X
Ge3 npesrmrouBaHe 3a Tpu O6XBaTa.

Tlacusunre enements ca w3paboTenn o
ChIMA HaYUH C© TA3® DA3nuKa, ue pe-
3oHaHCcHara uectoTa 3a pedmexropa ce
n30Upa CBOTBETHO NO-HYUCKA, 2 33 IH-
PEKTOPa ~— NO-BHCOKA OT Ta3® HA AXTHB-

Hys enevent. TBH xaro Te3u eneMenTH
¢e pp30YXKIAT MACHBHO, T. €, uPe3 B3ITb-
Yepysi CHUTHAN, HE € HEeOOXOHMMO Te 1a
OpHaT NPEKBCHATH B cpenaTa. [TacHsuars
elleMENTH MOTaT Ha ObAar 3aseMeH# B
TEOMETPBYHATA CH Cpesa.

ITpsmara cxema na Tpuobxsaryara Ha-
couena awrena W3IDZZ e noxasana na
dmr. -18.24, 3abenszsa ce, ve MexERY
AKTUBHUS CICMEHT M PedIeKTOpa B MexIy
AKTUBHHSA €NEMEHT W JMPEKTOpa ¢a pase
TIONOMEHN JBa KHCU [ACHBHH €JIeMEHTA.
Topa ca pedunexTop m mupexTop 3a 06-
xpata 10 m. Tesu pousnuuTenyHa ene-
MEHTH €2 1OCTaBeuy, 3alLOTO pPA3CTOs~
HAATa  aKTUBCH CNEeMEHT-PednekTop X
AKTHBEH CNEMEHT-JUPEXTOD UPH  €ana
TpuobxpaTua aureHHa oUucrema Crasar
T8epAEe Tonemu  3a 10 m-oGxmar.
Taxa npu yecrora 28 MHz antenara pa-
Born ¢ OGwIO 5 enemenTta, HO BTOPHAT
PethIeKTOD enBa /W [ONPHHACS HEllo 38
ycunsaneTo, 3arosa npm pabora B 00-
xBara 10 m Moxe a ce pa3uwra Ha yiuse
Bane okono, 7 dB. 3a uwectotnre 21 MHz
n 14 MHz jcificteyBar TpH eneMenTta o
B obxBara 15 m ycuneaHeTo MOXE 12
Aocturne no 6 dB. B obxsara 20 m 3a-
pany M3BECTHO CKLCHBAHE HA CNEMEHTHIE
YCWIBBHETO € MAJKO HO-MAIKO H Hb3
nu3za Ba 5 dB.

18.4.2, Tipaxruyeexs mipaboria
HA anTenaTa

Bewaxm Oobman L; ce m3paborsar ox
CuAg npoposHuX ¢ AumaMersp 4 mm.
Te umar no 5 HABUBKYU ¥ BEHTPEMIECH Iua~
mers»p Ha Oobunara 62 mm. Pazmepure

~pa 6o0mnara L, ca cpuiuTe, BO T8 HM3

a59
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Ppr. 18.24, Cxema #a{rpuobrparsa wpicodena amrena W3DZZ

7 wmaBusku., Bewuxu xoupewsaropu O
uMaT Kapauurer or 25 go 29 pE.
Pexexropausit ¥psr L—C Tpabea na
¢e macrpou Ha uecrora 28 MHz, moxaro
xperopere L,—C C8 macTpoiiBar Ha ye-
crora 20,2 MHz. Tlpu toBa TpaGea na
¢C BHHMABA HACTPOMKAaTa Ja CcTaBa CaMo
qpes u3MeHsaHe Ha NLpkuHaTe Ha §o0H-
HUTE, 3AOTO KPBHrOBUAT KapamurteT OT
25 go 29 pF BBB Beguxd Ciiyyau Tpiabsa
na ce zanasd. Ilpu oparuHanHata KOH-
CTPYKIUA Ha HAcCOMeHATa aHTewa W3DZZ
ocobeno GnaroupuatdHo ¢ Ouno TORa, ue

Ipsdia om fex memiah 7Pyl oI ALK MEMIE,

S

Hodxodnig s

Fop o noloment.
7 fl

X -3

gounensaropure C ca Omsy (PCOCTaBEAH
ot cammre TPROU HA egeMeHTHTE. AKO
ce mocraBm B no-geSenara TpwOa -
JAHABP OT M30NAUMOHCH MATCPHA, IPH
TeNeCLONNYHOTO HAHpXBAHE HA MMO-TBH-
xata Tpsba. B mo-mebenara ce ofpasysa
KOHMSH3ATOP, YHATO AMCICKTPHK € H30- -
MALOHHEAT NEIUHALD. EHHA Taxapa
KORCTPYKIHA €CTeCTBCHO M3UCKBA YOJisAMa
NPGUHU3HOCT mpd MexXampyuara pabora #
OAXOMAIM TPLEOM ChC CHOTBETHUTES IAa-~
MeTpn 1 AeGennmi Ba.crepure, [10-11ecHa
7a WINBMHEHME € KOHCTPYKUMATA, IOKa~

Gur., 18.25.

KonsTpysius Ha DemeKropaese
RPBREOBS -



3ana ma our. 18.25, npm gosio ABeTe
TpuOU Ca CBBP3AHH Mpe3 NOJXOJSI
wmdT OT HIOJANMOHEH MaTepHasi. Ja
LHEATa MOMKE HA Ce U3I0NI3YBa HOGOMEK N,
Thif KATO TO3M MATEPHAT CE UYIH TPYHHO.
Tlpu HAKOHM BRIOBE HOBOTEKCT obGawe 3a-
ry0uTe €A JI0CTa FOJISMH ¥ OCBEH TOBA IpH
TAKABA CHOHMHE IIACTMACH ChIUECTRYBA
ONACHOCT OT moeMane Ha Biara. 3aToBa
e HeoOXxoguMa NOIbIHATEIHA 3anaia Ha
ropuara nopspxuocr. ¥ima obave u nuiacr-
MacH ¢ MHOYO Majkd 3ary0H, KouTo ¢ac
JOCTATHYHA €NACTHYHOCT H 3[ApaBHHA H
KOHTO C& NpojasaT noi pasmaasas ¢up-
MeHd HaspaumA. OT €NEKTpUYecKa ¥ Me-
XAaHMYHA [(JICHAHA TOYKA Hal-HOAXOHNAIH
ca KpBIJINTE NONHECTEPHN IPBTOBE, NOM-
CHJICHH CBC CTHKJIOBNAKHO (117ac MACOBHTE
pubapckn  nperi). Kowmpemsatopst C
Tpsibpa na Obhe BUCOKOKa4eCTBEH KO-
CTOSHEH KOHIEH3ATOp C MAajbK TeMmepa-
Typex xoepuuuent. Toit Tps6sa na Onae
sapuTed OoT arMochepHn Bb3AeHCTBHA
dpe3 noaxoasma onakoska. Illpm ToBA

ofaue merosara CTOUHOCT He TpabBa na
npesnmmana 15—20 pF, 3amoro npm
NpubNIIKABAHETO HA BETE TPHOH Ha elies
MEHTHTE BBIHAKBA H3BECTCH HAYANCH
Kapanurer. _

BaxpaHBaHETO Ha CHCTEMATA MOXE Ha
craHe Ype3 HM3OMTAHOTO  HA HPAKTHKA
rama-ceriiacysane (Bx. pasnmen 6.3.). B
TO3H Ciydaid BB3OYXKAAHETC MOXe Jja
cramge 4pe3 NPOM3BOJIHO ABNEI KOaxcua-
nen xaben, Koraro ceriacyBamusT eie-
MeHT Ce& Opa3MepH OnTEMANHO 3a o0xBara
15 m, xoerUHUEHTHT HA CTOAILY BBJIHKE B
3axpAHBAINATA JHHEA 3a o6xpaTute 10 m
u 20 m uMa Bee Omie npmeMiuBa CTol-
HOCT.

Br3MoxHo ¢ sa auresmara W3DZZ na
ce W3NON3yBd AKTHUBHEAT CJIEMCHT Ha
equH HacOYeH M3NBYBATENl OT BUARA
DLIFK (sx. ¢ur. 18.18) m Torasa 3a-
XpaHBaHeTO Ha C€ H3BRPIIM ¥pe3 Ha-
CTpoeHa 3axpaHiBamia suHES. B Takes
cnydall pPexeKTOPHHTE KPBroBe B aKTaAB-
Husf eJeMeHT He ca HeobxommMHu, a pe-
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Dar, {8.26. HpyoOxpuraa macovuena amvena as ofxearmre 20 m m 15 m, mpemmomena or KHGOR)
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IOHAHCHOTO CLCTOAHRWE CC€ Haracsba B
Xpasg Ha HacTpoeHara 3axpanpamia nan-
HES, BKIIOUCHA OTKbM npeuasarend,

18.5. KomOunupaun npyoOxnarnn
firu-aureny 33 oOXBaTHTE
200 mu 15 m

Kombunnpany ce HapuuatT TAXWBA aHTE-
HH, YUUTO €ACMEHTH, Maxkap H opasme-
peHr 3a pasnuunn wectoTHu obxsary, ca
OOAPEACHN npe3 €aMH BbPXy obwa Ho-
cema crpena. llpu ToBa pa3scrofaHuaATa
MEXIy eneMenTuTe ce noabupar Taxa, 4e
B3aMMHOTO BJMSHUE MEKIAY ENeMEHTHTE,
KOMTO He Ca Opa3MePeHW 3a CAHMH H
ceum ob6xBar, na Oble MUHBEMATHO.

18.5.1. J{myoOxmartua Hrn-awrena
13 obxsarure 20 m uw 15 m,
npesnonena or KH6OR

Tasm ByoOXBaTHA HACOYEHA aHTeHa,
paspaborena or KHG6OR, unpepcrasnasa
xomGunalus OT SAMH ,ACTUHCKA® MHO-
rOOBXBaTEH AKTUBEH CJIEMEHT ¥ NACHBHE
eneMentd 3a obxmarmre 15 m w 20 m,
nonpeneny ped €OHH BBPXY HoCemara
crpena. Cxemara Ha aHTeHATa € NOKa3aHa
va ¢ur. 18.264, 2 Ba ACHBIHKICITHATA
¢mr. 18.26h ca moxazawm Hskom ocofe-
HOCTH Ha AKTUBHEA €NIEMEHT.

AKTHBHUAT €JIEMCHT HMa JABA POXEK-
TOpHM Xpbra nomoOHO Wa aHTEHaTa
W3DZZ, xout0o ¢a HaCTPOSHH Ha pe-
sonaucHa wecrora 20,5 MHz. [sara xon-
nensatopa mMmar kamanmrer no 25 pF;
npete 600uHm WMAT 1O 6 HABHBKH, U3~
paboTeR OT AIYMKHHER THPOBOIMK C

mraMerep o 3 o 3,5 mm. Juamerspwr
Ba OobuHara e 75 mm, HABUABKATS €3
pasnpencnesy ppxy ofma NBIDKHHA OT
50 mm. HosocT npeacTasnissa HATANGT,
110 KOWTO Ca BKIIOYCHM YCOOPEnHo npa
PA3AVMHO ABIATH TaMa-ChIJIaCyBaImy ene-
MeHTa, 33 fa ce noayduw nofpo curmacy-
BaHe KbM xoakcuanuns xaben u B gpara
obxsarta. JlauupTte, NOCOMEHY 33 rama-
CBLIIACYBAIIKTE €NEMEHTR, €A OpWeHTH-
POBBLYHY W NPH DOCNEnratTa HACTPOiixa
Tpabra na OLOAT KOPAAPARW TaKa, 4e
KOCHUIUMEHTHT HA CTOSIKM BLIHA B KOAK-
cnanHus Kaben pa 6ple BHSMOXHO Hak-
manvk. C nocouennte Ha durypara pas-
MepW Ha 3axXpaHBaHus CICMERT auTEHATa
uma pesonascun uecrorz 14,3 MHz u
21,3 MHz, . :
TlacuBHHTE EHEMENTH WMAT HOPMaliHa
ABIDKHHA ¥ C2 TONPEIEH: BBPXY HOCe-
mATa crpena Taka, ve #o ToismMa CTemex
e M3GArEaTo B3AMMEOTO UM BIHSHUE,
PascTosHHETO MEXAY AKTHBHEMN CIEMEHT
n pedaexTopa 3a obxsara 20 m ¢ 0,124 A,
33 ob6xsarta 15 m — 0,13 A. Pascrosuuero
no mApexTopa 3a obxzara 20 m ¢ 0,17 A,
3a obxpara 15 m-— 0,19 A. Taka ce no-
aygapa ofmara ABDKEHA Ha HOCCIHATA
crpena -— 6,10 m. Pasbupa ce, axrus-
HAST eheMenT Moke na Obfc 3aMEHEH ¢
BCEKE JIPYT  MHOroOOXBATEH €JIEMEHT
tpabea ofave na ce uma upeasuy, e
HgMa ocobeHa moisa OT CHIHO CHECE-
aure egemenrn. Caex xaro €6 w3DoN-
3yBAT TNACHBHE e€leMeATH ¢ HOPMAIRa
meaKuua, He OmBa texmmre nobpw xa-
gecyBa JA €S BIOIABAT OT CHHH CKbhCEH
M3MpUBaTCH ¢ HamMasena eieKTUBHOCT HE
w3apyBanero. ITnIHOUCHEH 3aMECTHTER
Ha 3axpausanwa A8ycOXBATEH CHEMCHT
6u 6un TPUOBXBATHANT AKTHBEH €JIEMEBY
wa HacoucHara anrena DLIFK (bur.18.18).
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Crinectaysa # JONWLIHATEIRATA BEIMOM~
HOCT BBPXY HOCEIATA CTPEsA Ja Ce no-
MECTAT NACHBHU CNeMEHTH 32 olxsata
10 m, ¢ koero crasa BBR3MOMHA pabo-
Tara ma tpu obxeata.

18.5.2. KomGumupaua  anyolxaaran
Arw-gurena 33 15 m w20 g,
gpenpomena ov WEFYR

CX@MZX'&‘& Ha Tad3y guieHa, HoKasadHa ga
$ur. 18.27, uxMa HAKAKBE XAPAKTEPHH
ocoberocta. Kacas ce 3a ABC HOPMAIHO
opasMepeny Aru-anresy, XOuTo ¢ 3a-
ADaHBAT NOOTHENHO 4YPe3 rama-Chiviacy-
BALM CIEMEHTH B KOUTO €A PasHoONOKeHH
BLpXy olma Hocea crpeia,

Tasu anrewa Ou Tpsbsasio sa u3Gepe
1034, xolito mnpeamoumra ma  uzberde
YCHOKHEHMATZ (PH NOCTPOSBAHETO HA
euH MHOrO0GABATEH HACOUEH H3TBYBATEN
B Opu TOB& paltonara ¢ JOCTaThYuo
cBoBonHO MACTO ®W HEOOXOmHMUS Ma~
TEPHAIL.

Pasmepnre na anTCHHHTE ENEMEHTH,
KOHTO Ca MaJIKO HO-TONICMH OT Te3® Ha
HacovcHara anrena KH60R, nasat na ce
pa3bepe, Ye T€ Ca OPAIMEPEHNM 34 HHCKO-
decrotnus kpail na obxpata (renerpad-
Hua yyactek). [ama-cernacysaumnre ene-
MCHTH C& Opa3MepABaT criopen pasaen 6.3.
Hyxnu ca apa OTHeNJH KOAKCHANHH 33-
xpanpamx xabesra. BTopusir 3axpauBauy
kaben Mowe ma Obpe checten, ako mpe-
BKJIIOYBAHETO BA HITBYBATENHTE C2 W3-
BLpWIBA UPE3 KOAKCHANHO peie, 2axpe-
fIeHO HA HOCeMATa crperna.

18.6. Kombminpanu Hru-anrenn
32 ofxeatuye 18 m u iS5 m

Ha ¢ur, 18.28 e moxkadina =iaa KoM~
Ounvpana peyobxsatra Sru-awrena 1a
obxeatute 15 m u 10 m, xoxTo W3umNO
CLOTBETCTBYBA Ha AHTEHATRA, JACHa HA
dur. 18.27, Ilo awanorus Baxar BCRuKH
Iy, CrobriesH 33 KOHCTPYKUHATE, DA~
Goreina B ofxsarmre 20 m w 15 m.

JByobxsatha Hacowena amrewa, pas-
palorena or WHKFC, 1oxkasana ma
dur. 18.29, mva eana mManmka ocoBenoct.
Tlpw Hest © COeCTeH QA NACHBEH eEMERT,
¥ar0 CPCAHUAF HACHBEH CIEMEHT CIYRH
CHHOBPEMEHHO XaTo peduiexrop 3a 06-
xsara 10 m u RaTo gEpexTOp 33 ob6XBara
15 m. Bee max To3u eneMenr ¢ TBBpge
Rerer 32 pedaexrop za obxsata 10 m.
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@ur. 18.28. KomOunupana msyobxsarna Ha-
COYCHR AHTeHd 32 Odxsarare 10 m u 13 m

KomOunupanoro #3n0i3ysae Ha TO3d
CASMEHT IpeNu3IBAKBA H  MAJIKO  IO-
APYro TOJAPSKIAHS HA OCTAHANUTS, Taxa
4e ofmara JeKuEa Ha HOCSLaTa cTpena
crasa 6,05 m. Teil xaro xoMnaxkrTHaTa
KOHCTPYKUHMs, woxasaHa HA ¢ur. 18.28,
amMa odwa asipkuda caMo 4,60 m, wme
MOXE Ha €€ Kaxe, Y€ CecTABAHETO Ha eNuR
SACMEHT € FIKAKBO OCO0EHO mpeadmM-
¢TBO 3a anredara WAFKC.

18.7. Oapocrenst muoroodxearmu
anrend

Jopr ¢ 0GHKROBEARTE ONPOCTEHH MHOTO.
00xBaTHH JAHTCHHA c‘MOFaT A2 C& nOCTHUIHAT
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23,85 m

yuyaeamo noGpu  pesynratd, ocobeno
KOraTro ¢e OTHaje MOHTHPAHETO Ha enHa
TaKaBa aHTCHA HA TOJSIMa BUCOYMHA HAX
semsita. [To-fiofly ca OUACAHH HAKOJKO
ONPOCTEHY MHOTOOOXBATHH W3ITHLUBATENA.

 18.7.1, TpnoGxuarna anrena Maria-Maluca

Anrenara, mapeutera Maria-Maluca, e
pasnpoctpanena B JlaruHcka Anepnxa.
Ta MoXxe na ce m3nosizypa B mobure-
cknte obxsata 10 m, 15 m u 20 m, upn
KOSTO AKTHBHHAT EJEMEHT ce Bb30yxaa
Ype3 HACTpOeHA S3axpaHpama JIMHUA |
Ce HACTPOiiBa B PE30HAHC ¢ NOMOINTYA Ha
3axpaHBamara nuHUL.

AnTtenata Maria-Maluca e mnoxasana
"a ¢ur. 18.30. Ot #es Morat Aa ce BuAAT
BCHYKHE TNOJPOOHOCTH ¥ pasMmepHre, He-
ofxopuMHu 32 NOCTPOSBAHETO HA aHTE-
gata. Ta pabote Xato [BYeICMEHTEH
HacoueH m3yrpuBaren 3a obxsara 10 m,
KaTO IIACHBHHUAT €JIEMEHT NpPeJCTaBlsBa
enaH TBBPHE HBABI JHAPEKTOpP, pastio-
NOKEH Ha pascTosHue A/6 OT axTuBHHA
enemenr. 3a obxpata 10 m axTusHEAT
eNeMEeHT INpPEACTABIABA COWH YABIDKEH
manoj, KoliTo ¢e Hacrpoliza B pe3oHAnC
Ype3 3aXpaHBamllaTa JMHES U 3BEHOTO 32
BpB3KAa C AHTCHATA N0 CHIORA HAYKH,
K4KTO WIpH Haco4yeHara aHrea G4ZU.
B ob6xsata 15 m arrenata paboru KaTto
HOPMANICH NOAYBLIHOB J1unoi. Jei-
CTBHETO Ha amupextopa ¢ no-cnabo, za-
IOTO TOI, Makap ¥ 1a ce HaMapa Ha Das-
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NG00~ 32 - suniiw ¢ Fsawane
77, 7%/71 umt 18,501, paic

$ur. 18.30, Tpeolxpatea anrens
Maria-Maluca

crosume Af8 OT aKTMBHMA CIEMEHT, ©
TBBPAE KbC 3a obxpara 21 MHz. Bee
NaK BB3ACHCTBHETO Ha AWPEKTOpa Onpe-
JeneHo cepiecTByBa, Hakpas B oOxsara
20 m Maria-Maluca paBota KaTo CKBCER
manon.  Jupexropsr 6m Tpsbsano na
HMa HAKAKBO Makap U cnabo neiicTeme
H B TO3H O0XBaT; 3aTOBa Ce TBBPIY, 4€
anTenaTa € paBHOCTOlHA HA eOuH HOp-
MAJICH HOJIYBBIHOB IO .

AnTtenata ce mp3byxna gpes saxpan-
BauIa JIAHHUS C BBIHOBO CHIPOTHBICHUE
300 © w onpenenena muxEHA. JABIKH-
Bara Moxe na Owmme mo u3bop 11,70,
18,50 mmum 23,55 m. Camo Torasa MOXe 1a
Ce TWONyYaT Hai-GnaronpuaTHA pesyn-
TaTH OT eKCIoaTauusITa.

Maria-Maluca se Moxe m msMa upe-
TeHUwA Ja ObJe expe BUCOKOC(EKTUBHA
anTeHa. T3 e aHTewa, XOATO MOXe Ja c8
H3paboTH ¢ Hall-npociu cpencrea, pa-
Gotu B Tpu o0xBaTa W Beye & /I0KA3AHA
OPUrOJHOCTTA M 32 YCIAHOBABAHE HA
DX-Bpb3Ki.

18.7.2. Guipocrenn asyoGxeaTon aNTCHE

Haif-npocrara KOHCTpYKnuaA 3a palorta
B asa obxsara wpeacraBiasBa HacTpoeH
MOJYBBIHOB IANOM, KOUTO ¥Ma HOpMATHS
IBIDKAHA 32 DO-HUCKOYCCTOTHHS OT ABAaTa
obxBara. ChrOTBETHUST IVPEKTOp € Opa3-
MEPEH 3a NO-BUCOKOUECTOTHUS MoGUTEN=
¢k 00XpaT, TaKka u€ B HEr0 aHTeHaTa
IeHCTBYBA KATO IBYCHEMEHTCH HacoueH
H3nbYBATEN,



Tubauja 18.2. [auuu 300pa3MepAsane #A ORPOCIMENL 08 yauanmwmtk anmenu (Pue. 18.31

a pue. 18.32)

Jrobrrencka o0xBaTy 20 m+15 m 15 m+4-10 m 20 m+10 m
Hemxwena L; (u3mpysaresn) 10,19 m 6,83 m 10,19 m
Hemxuna L, (nupesTop) 6,40 m 4
Jvioxuua Lj- (peduexTop) 10,77 m 7
Paszcrosaue $, 1,70 m 1
Pascrosaue S, 3,05 m 1

Cxemara Ha egua Taxasa AsyobxmarHa
anTeHa e mokaszaua Ha ¢ur. 18.31; mexa-
HUYHATA M KOHCTPYKIWSA € CHIIATA, KAKTO
Ha aurepara Maria-Maluca. o xenanue
MOTAT sia Ce H3PABOTAT KOHCTPYRIMH 33
obxpatute 20 m u 15 m, 15 mu 10 m
wmi 20 m 1 10 m.3a BCcekm OT HANACAUHUTE
KaTO OhpBYU 00XBATU ZHTEHATA NIPEICTAB-
FSBA NOSYBBITHOB HUIIOMN, ' JOKATO 3a BTO-
pure ofxBatH TH BuHaru paboTH Karo
ABYSJIEMEHTCH HacoveH m3apusaresk. J{an-
HUTE 32 OPa3MEepsABaHe HAa aHTEHATA, HO-
xazana wa ¢ur. 18.31, ca csbpaun B
Tabn. 18.2.

Ha ¢wr. 18.32 ¢ noxasana engHa mo-
CHOXKAA KOHCTPYKIHS, B KOATO C& N3ITOJ-
sysar obue tpu enementa Ilpa Hes su-
HArH [efiCTBYBAT N0 ABA OT C/CMCHTHTE.
B uuckouecroTHus OOXBAT AHTCHATA CC
CBCTOM OT AKTHBCH CIIEMCHT M pedICKTOP,
BBE BHCOKOYECTOTHHUS — OT AKTUBCH eyie~
MCEHT | aupexrop. JlaHHu 3a Tasw aHreHa
CLUIO MOTAT Ha ce uamepst B tabim. 18.2,
KaTo DONBAHMTE/IHO €3 JAICHH pasMe-
pure, oszpadenx ¢ Ly u S, Buxma ce,
Ye € BLIMOKHO CIHE AHTEHA XATO HOKa-
sanata wa ¢ur. 18.31 Ge3 usmMencHms na
ce pasmupu ¢ noOaBSHETO Ha OUIE eIMH
eNneMeHT C JbiDxkuHa Lz, pasmonoxeH Ha
pascrosgEe S, OT aKTHMBHES EHCMEHT

JiBaTa BHOA aHTEeHM CE 3aXpaHBaT 4pe3
HACTPOCHA JIMHHS C BBIHOBO CBHUPOTHB-
nepne 300 Q, xato Hacrpo#kara Ha 3a-
XpaHsauus ereMeHT TpsOBa pa craHe
qpe3 3BEHOTO 33 BPB3KA € AHTCHATA
(Bxx. pazmen 8.2). Orryx cneusa, ue €
BBE3MOXHO aHTEHATA XA PaboTa BPEeMEHHO
A Ha TpeTH O0XBAT, KATO Ce HACTPOM CHOT-
BETHO 3BEHOTO 3a BPH3KA € aHTEHATA.
Ilpg ToBa HADpABACHUETO HA IJIABHHSA
B4 MO¥e 12 ce 0OBpHE ¥ PR ONIPENCICHH
YCAOBHS AHTEHATA " CTAHE” OBYIOCOYHO
E37BYBAINA. '

18.8. Tpacbxsarau auTend <«IBOeH
KnagpaT™

Pamxosmagara KOHCTPYKIUS Ha aHTe-
Hara ,,iBoeH Kmajapar™ (Bx. pasgen 15.1)
¢ ocobeHo MoAXoAsmia 3a HOCTPOABaHe
Ha xoMOmumApana MHOroo0XBaTHA aHTeHa,
3aIMOTO EIEMEHTHTE 38 BECOKOYECTOTHHTE
obxpaTH MOFar JIECHO Ja cE 3aKpemirt
¥sM HOCem@ara pamka. Hpmxuuoara Ha
CcIpamaTa Ha anrenara 3a obxsara 20 m
ofage BHITU3A Bewe Ha IOBeYe OT 5 m
A He BCEKH pagHoiobuIen MOXe na ce
cupaBd ¢ Te3H pa3MepH. DBIPEKd TOBA
pMa MHOTOG NOpPEMEpH Ha TPHOGXBATHH
AHTEHH , ABOCH KBaXpaT", XKOUTO BEIPEKH
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dur. 18.31. Cxema wWa oOpocreHa JABYOOXBaTHA
anTeHa {3a opasMepssapeTo k. TaGn. 18.2)
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aurTesa 3a mpa ofxeatd (38 0PaIMEPABANETO BR.
rabn. 18.2)
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Our, 18,33, Tprofigsares Jmock reanpar”

ONEKOTEHATA CH KOHCTDYKUHS WIILDNKAY
pa cumau Gypu. Ternmoto Ha eauu TpH-
ofxBaTcH ,,ABOCH KBAAPAT" NpU WINONI-
3ypanetTo na 0aMByKoBM OPBTH MOXE 1a
ce ceene no 20 kef. Kaxro serpororo
cenpoTaBiende, Taxa @ obwoTo Tero
MOTAT JI3 C& HAMANAT, AKO BMECTO Gam-
OyKOBR UPBTH CS OCHTYDPAT ROARCCIMEPHY,
DOACHACHN  CbC  CYHKACBAAKEO (BBIAY-
gapCKH ApbTH.)

Qnucanute go-qony TPUOSXBaTHH anTe-
HY ,,Ji80¢H Kpagpat” morart ga Ospar wa-
TpaneHu M xaro aByoOXsatau, 8x0 ¢e
n3octasy paborara B obxsara 20 m.

Haii-ronesucre  TPYOHOCTH  OPH 0O
CTPOSBANETO HA L, MBOHHAA KBAKpaT® Ce
cpewar npu  u3paborpaneTo Ha  JgKa
HOCeId KOHCTPYKUHA, B KOATO 1@ HaMa
OPEIUUITAINA €¢ OPOBONHMINL 3a IrpBH
usy WANNQ ¢ npeanoxul KOHCTPYKuas
Ha OCHOBATa ¥a aWTeHATa, KONTO A0 TO3H
MOMEHT MOXKE ma ¢e cMAaTa 3a Hal-ynay-
HOTO peIICHWE HA ITOCTaBeHaTd  3aaa4a

KaKTO OT eHeRTpryecka, Taka ¥ OT mMexa-

HHYHA THAEAHA TOUKA,

Ha ¢ur. 1833 e npencraseHa cxema-
THYHO TPHOGXBATHATA aHTEHA ,,ABOCH
¥Bagpat”, Kaxro ce symna, OCHOBATA HA
AMTEHATA TPEACTABAABA OTPAIBK OT TP~
6a, XpM XOHTO Ca 3aBaPCHH PAIUaiHO
8 nommopu. Te oT ¢BOa CTpaHa noemar
SamOyvkonure npyry., Boaxa o1 ocemTte
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nonaopr ¢ uspabortena or CrOMAanen
BANKER, xeaer 50 om, ¢ pazsMepy 'Ha cTpa-
nate 40 mm X 40 mim 1 pefenuna 5 mm.
OpopHaTta Hocema Tpela ¢ mawira or 40
1o 60 cm. Heltguar BeTPCICH BHAMCTBLD
© PaBeH HA BRHIHUA JHAMETHD HA TPhE-
Gara ma yocem@ara Mavra.

OGHKROBCRO HE MOFAT 48 0 Hajar
HBIEY  JAHHE 38 BOINTE, HOK KOMTO
TpabBa pa Ce 3aBapABAT BHAKCHUTE XBM
onopHara Tpuda, 3a0J0T0 TE3W BIOR 3a-
BHCAT OF DPasCTOAHHETO, HA XOCTO C3
pasnonoxeds  pedmextopure.  OBukno-
BEHO MEXAY TOPHHTE ¥ JONHHUTS METHPH
BUHKENE C€ OCT4Bi H3BECTHO PA3CTOs-
MHE, 3a 43 CE YBEMYE MEXANAYHATA 3Apa-
BWHA HA KOHCTpyRuusta. KoncrTpykuusra
HA Cpenxara onopHa Tpula, HpennoxeHy
or W4NNQ, ¢ noxasana na dur. 18.344.
Cromancunre bguxesym og obpaborpar
B eauHHA CH Kpail Taxa, ¢ Ja npuiersay
nobpe xeM cpemara Tpsba W pa morar
Fa ce 3apapat cra0mRnHO KbM Hes. B Tosn
cnyyall BIBJABLT, NOM KOHTO CC 3apapspar
BEHKeNWTE, € paBeH Ha 55°

HpolikuTe BERKSIE <€ Pasnonarar
copaMo onopwara Tpela Taxa, we npm
NOTACH OTrOPe BIANTE MEXKIY AR J&
Gopar 110° @ 70° (hur. 18.34b). Wspa-
60TBARCTO HA HOCSIATA OCHOBA HA AHTE-
HaTA M3UCKBA TOYHA MEXAUWNECKA pa-
607132 ¥ ¢ ual-TpyAHATA ¥ eNHOBPEMSHHO
Hal-BAXKHA YacT Ha TPROOKBATHATA anTe~
Ha ,,ABOCH ¥paapat™.

KBM BCexi BAHKER €2 3aKpeHBa ey
GamOykoB npsT, ABABr Hak-manxo 4 m,
KolTO B cpeopara Tpabea ua ¢ nelen
okonc 3 cm. Ilpemop»usa ce ropuara
nosbpxHoctT Ha SamMOyKoBM2 HDBT & ce

D, 18,34, Cpemma onopsz 1peda 1a tprobinar
LKA . ,ABOCK KBAmpat'; - H3TAeR  OTCTPans,
b — MIACH OTTOPS :



obpaGory ¢ rpyCa IKypKa M Clel 1oBa
H& Ce MOKPHE C QJKHICH CMOJNECT Jak.
He3 rTopa samMTHO nokpuTHe OamOyko-
suTe TPpHOU Cce paspymiasar 3a KparTxko
speme oT armochepro Bbiachicteme. 3a
H& ¢& NPENOTBPATH HATYKBAHETO HA TPb-
Gara, BB BCAxa meliHa cexkuus tpabsa
aa ce npobrc OoTBOP © Awamersp 3 mm.
38 celuata nen BCIKA CeKLus MOXe aa
ce OfBHC € HIKOJKOC HABUBKH OT MEK
MCICH OPOBOAMEK H CIeH TOBA BCHYKHU
HABMRKH CC 2an0sBat.

3axpensanero Ha GamOykoenTe TPHOH
KPM BUHKENUTC CTaBa Wi 4pe3 o6BLp3-
BAHE € JIGRTA OT THNKO TEHEKE, W ¢
IOpXO 1L, HPOBOAHUK, B nocnexmus ciy-
g2l BBB BBLHIUHWA 'BI'bJI HA BHHKEHA Ce
UPABST HAPE3W, 32 na He ce cBimya 00~
sbpIsawMnT aposonuuk. Ilpenopsysa ce
xpaumara ua GambGyxosure Tprbu na ce
obeuar ¢ maacrMacoero $onuo, 30 1a ce
ns3berne Bps3paHero Ha  obpbp3BAIIUA
uposojuuk B Gambyxonara Tpvba. Tit
kaT0 GamMBykosaTe TpbOH Ca MOCTATBYHO
nobpr u30naTOPH M IB/DKMHATA UM €
AOCTA ronaMa, AHTCHHUTEC NPOBOHHEUM
morat Oe3 BCIKAKBH ONaceHus Ja ce
3aKPENAT HENOCPEACTBEHO KBM THX.

Fiznpuparenst n pediekropsr 3a 00
xpata 20 m, routo oOpasyeaT BbUII-
Hara paMmxa na anrtesara, tpsbsa pa ce
sakpensat ocobeHo CTabHIHO KbM Kpau-
mwarta Ha GaMOyKOBMTC OPBHTH, KaTO 323
HeATa SHTEHHHTE NPOBOAHMUY C€ YBABAT
OKONO nPBTATE A JONBIIATEIHD Ce cTa~
Gumuznpat ¢ xpenexed nposoaxux. Ene-
MeHTHTe 3a o6xBature 15 m u 10 m Morat
na Gpaar 3akpencHd HO-UPOCTOo CaMo €
MEX KpenexeH npoepopHuk., Morar na
Gelar H3NON3YBAHE M JICKH H30JATOPHM

-

18.8.1. Faemenra Ha anTeHATa

Karo matepmar 32 eNEMEHTHTC MOxe
A3 Ce H3NOJI3YBaT SIHO- MIIA MHOTOXMIHI
MEHHHA NPOBONHULE C JO TOJIIMa CTEneH
gpoussoned nmamersp. OGaue Hali-ve-
CrO Ce MpPeNnoYHTa MENCH NPOBOAHHAK €
auamersp o1 1,5 no 2 mm. 3a usnpupa-
Tens w pednexropa 3a oGxpata 20 m
ca weoOxomumu IO OKOno 25 m npoe
sogsmk. Cpenara Ha TO3M OTPAZBK ce
orlensassa ¥ ClieX TOBA BASBO H BV ACHO
OT Ta3M TOUKa €€ H3IMepEar no 2,60 m
Honyvenara no TO3M HaYMH ABJDKHHA OT
5,20 m naBa apaXKUHATA HA €HA CTpaHa,
0O-TOYHO HA TrOpHATA XOPHU3OHTanHA
crpana. Tazs 4acT OT NPOBOAHHMKA €€

3aKpensa KbM ChOTBETHATS XKpauia Ha
SamOykosute npery. Cilen ToBa ¢ce Cry-
CKaT ABaTa OTBECHH OTPA3LKA C NBJIKHAHA
csiro 1o 5,20 m v nakpas ce m3paborsa
[OJIHATA XOPHU3IOHTARHA CTpaHa ¢ TOY-
xaTa Ha 3axpadsane. TaMm UPOBOSHMKBT
ce mpekbpcsa B FEOMETPHYHATA Cpeja H
ce pryroysa m3osatop. OCTarbKbT OT
OpOBOAHUKA HA IHPBO BPeMe MOXE Ha
sucH ¢s08opu0. Criesl TOBA HO  CHLIUA
HAYMH € W3BBPHIBA MONTAX5HT HA QHTEH-
UM UpoBOAHUK 3a oOxsara 15 m u ma-
xpas 3a ofxeata 10 m. [Iw/OXeHATA HA
cTpamara Ha kpaapara 3a obxeatra 15 m
Bb3AH3a Ha 3,50 m u 3a obxsara 10 m —
wa 2,55 m. EcTecTBeHO HONOKEHHCTO HA
T€3U NpOBOAMMLM BbPRY OamOykosute
npp1iu Tpsabsa ga ce u3bepe Taka, ye pas-
CTOSHHETO Mewly cheennure Gambyxobd
NpLTH a4 € PaBHO HAa CHOTBETHATA [BII-
JKHHA Ha CTpadaTa Ha aHTEHHHA €JICMCHT.
Te3m TOUYKM HA 3aKPENBaHe MOXKE Ja ce
H3YUCIISIT OPEnBapuTenso (brjaoBH (YyHK-
UMH), HO OOKHKHOBEHO T€ C€ Onpeaesar
onutHO. J{BIDKUAKMTE HA CTpanuTe Ha ped-
JICKTOpUTE Ca PaBHU Ha TE3H HA aKTHBHUA
enement. [Heiicrsueto Ha  pedstektopa
€€ DOCTHra 4pes3 OTPA3ZBK OT NBVIPOBOAHA
JIHEHSA, COBP3AH KbM JOJTHATA MY CTpaHa.
Team wiciidone, CBBP3aHH HAKpas HA
KbCO, MPE/IM3BUKBAT CJICKTPHYCCKO YIABI-
JXABaHe HA eJEMCHTUTE M HM3MECTBAT pe-
30HAHCHUTE HM YCCTOTH KbM ITO-HHCKH-
Te croiinocru. Ilvppmonavannara gei-
JKMHA Ha mneiidosere B peduiexTopute 33
paiMunHuTe OOXBATH BB3/M3a HA:

3a obxsara 20 m - 2,00 m,
3a ob6xsara 15 m— 1,50 m,
3a o6xsara 10 m — 1,00 m.

OxonuarenHara ABJDKUHA Ha uiekdo-
BETC Ce Onpeaens npH  HacTpoHkara.
Pascrosmmero  J10 pedrekropa  sidse
BBPXY BROOHOTO CHUPOTUBICHAC HA AHTE-
HATR M BHPXY HellmoTo ycmisaHe. Pase
YMHO H UeechoGpa3Ho € pasCTOsHueTo
MEex/Iy AKTHBHUS €JIEMeHT # pedriexropa
na ce uslepe Taxa, ue BXOJHOTO ChIIPO-
THBJACHUE HA AHTEHATa Ja CbOTBEICTBYBA
H2Z BBJIHOBOTO ChHPOTUBICHME Ha mOped-
BUICHATA 3aXPaHBaLla JIMHUA.

B ta6n. 18.3 ca nanenu npubiu3HIENHO
CTOMHOCTHTE HA BXOHHOTO CBHIPOTHUBIE-
HHe, KOHTO MOTaT [ia ce ovaxpaT HIpH pas-
JIMYHI Pa3CTOAHMS MEXIY aKTHBHYS efie-
MeHT ¥ peduiekTOopa; HAleHH ca reoMer-
pAYHHTE Ppa3CTOAHMSE 32 BHCOKOYECTOT-
BUTE JIOOUTENCKH o0xBatd. :

EBerectseno oule npeau u3paboTpansTO
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Ta6a. 18.3. Bxoono ceppomusaenue Ha aumenn ,,060en Keaopam™

¢ 3AeRCURUOCHT om

pascmosiueno Mexncdy aKmUGHUR edemeHm u pedaexmopa

Bronmo

Pascrosune no pednexropa,
m

CBIPOTHB~ Pascrosnne
neane, o pedrexTopa,
3 3
O6xsaxr 20 m Ofixsar 15 m Qbxpar 19 m

52 0,11 2,34 1,56 1,17
60 0,13 2,76 1,85 1,38
70 0,17 3,62 2,41 1,80
72 0,18 3,83 2,56 1,91
1 0,20 4,25 2,84 2,12

®a wocemara ocunossa tps0a Ha aHTenara
TpsbBa fa cc npemBuAM Kaxso mie Ghie
PA3CTOAHMETO MEXAY M3JTBUBATENS U ped-
NIEKTOPA, 3aM0TO TO CHUPENENns  BIBja,
TOR KOHTO Ce 3aBapsapaTl CTOMAHCHHTE

sunkesy. Criet Xaro ¢ MOHTHpAT eje-’

MCHTHTE, 1SUIAT3 AHTCHHA CUCTEMa Ce
RATATA C NOAXOMAMY TIACTMACOBH 00-
THHKH, 32 14 NONYYH HyXHATA crabuj-
nocr. Mneanen matepuan 3a oSTaXkm €
CTLKNOBIAKHOTO € MEKA [IacTMacosa

u 5200
b 1. 3500

o258 ) ;
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obeuexa (or PVC). To rapauwrtspa ro-
JIAMA 3IpaRHNa, ¥30HEpa Jobpe H, KOero
€ 0coDeHO BaXKHO, He C¢ pasTara.

18.8.2. 3axpausape

Bxonmnoro cpnpOTHBICHEC HA ABTEH-~
HaTa CHCTeMa € OT mopsabka Ha 70 Q
¥ 3aTOBA € BB3IMOKHO JUPEKTHO BKIHOY-
BANE HA NPOM3BOJIHO IBJILT KOAKCHANCH
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Gur. 18.35. ﬁonpemxaﬂe u 3axpamsane Ha cneuemme, 8 —— WIUER  OTOPET (aRTHDON CIRERCHT )

b»«awmnes chcMeHT 4 pe/;}mempm Bangen mmpam!
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xabesi. TMPakTHUECKUST ODUT € noKaszaly,
qe B X6COBBLIHOBUS 00XBaT He € 6e3yCnos-
HO HeoOGXOHUMO 5a €€ CAMETpHpA KOaK-
CHANHUAT Ka0en | OYTH BCHYKK ,,BOMHK
KBanpaT® 3a KHCOBBAHOBHS o0xBar pa-
GoTaT ¢ [UPEKTHO 3aAXPAHBAHE upPE3
xoaxcnajen xaber.

OOHKHOBESHHAT HAYMH 32 3aXpaHBaHe
Ha endH TpuOOXBATCH , IBOCH XBaapat™
ApEeAUoNara M3NON3YBaHeTO HA OTAING
3axpaHBaiga JIMHMS 32 BCEKH OT oOxsa-
TATE. Taka BCHYKO € JPEeNenHO fACHO.
O06aye ocoGEHO NPH TOJEMH JIbIDKHHK
Ha 3axpaHBall¥Te JMFuW € neobxomum
TBBPJEC MHOIO Koaxceanexn xaben. Axo
BCSKA OTHC/IHA AHTEHHA CHCTeMa ¢ Chria-
CyBAHA OINTHMANHO, BB3IMOXKHO € aKTHB~
HETC CCMEHTH Ha el@u TprobxsaTen
ABOSH KBaJAPAT Ja €& BXIIIOUAT NapaneiHo
B TOUKHTC Ha 3aXpaHBage U A €& Bb3~
OynsaT 4pe3 eOMH CAMHCTBEH KOAKCHAJCH
xaben (Gur. 18.33). Hait-nobpe e no-
CNEAHUAT A3 CE CBBPKEC KbM TOGKHTE HA
3aXpaHBaHC HA aAKTUBHUA EEMCHT 33
obxeata 15 m. I1pu Tora o6ave KpM Ibi-
KUHATA HA NPOBONHWKA HA H3ILYBATENSA
ce npuass ¥ KBDKMHATA HA CBbD3BALUKMTS
xabenu W PE3OHAHCHATA YECTOTA CE M3~
MECTBA KM [IO-HUCKUTE 4eCToTH. 3aTOBa
¢ 1eoBxonuMo IBDKHNATA Ha IPOBOAHT-
Ka HQ WTBUBATSAA A3 (e HIMaly npej-
BPUTENHO TOJNKOBA,  KOJNKOTO  Hbhibl
1we 6b1e cebp3BALMST xaten mexuy on-
JSNHMTE H3nbuBaTend. 'ToBa CKLCHBAHE
MOXE [a CC MOCTHTHE M N0 EJCKTPHUCCKU
HbT, KATO €C BKJIOYAT NONXOAAINH RO
CTOUHOCT KOHAEH3ATOPH.

TpuoGXpaTHEAT ,,ABOCH KBaAPaT"” Npes-
nara Ha Jobo3rartenniTe panuoobuTenn
FONEMM BB3MOKHOCTA 32 EKCHEPHMEH1H,
BM MOIJIO Hanp. Ja €€ NOMUCHU 34 TOBA,
Haj® He € BBE3MOXHO DA3MEPUTE HA CeK~
umaTa 3a obxmara 20 m pma ce HaMasT,
KaxTO TOBA Ce IPaBH IPH CKBCEHUTE HACO~
YeHY AHTCHW, WM IBK ga ce paspaboru
TpuoOXBaTeH ,,JIBOEH Kpaapar™ ¢ pasme-
pute Ha ,JiBOSH KBpajapar" 3a obxiara
15 m, npu KOeTo HOPMANHUAT AKTHBEH
esieMeHT 3a 06xpaTa 15 m pa ce nacrpoiisa
B pesonanc u 3a o06xsara 20 m. Taxa Oun
¢e NOMOrHajio H Ha ocrapammre DX-
moGuTtenn. Bee mak Takupa M3MEHCHHS,
xaxro Beye Oele Ka3aHo, ce OTpas3gBar
HeONAronpuaTHO HA IHHPOYMHATA HA OPO-
nycKkaHaTa YeCTOTHA JIieHTAa, HA yCHiea-
HETO ¥ HA JUArpaMaTa HA HACOYCHO M3~
JbYBaHe.

8.8.3. Hacrpeiika

3a Hayano' 3axpAHBaHHTE CIEMCHTH
TpsabRa Jla ce: BacrposT B peszoHanc. 38
HeJTa 3aXPaHBAIaTa JHHUSL CE BKIIOYBA
KbM HACTPOHBAHMSA B MOMEHTA EJIEMEHT,
NpHA KOETO KBM Hest upes mueiid ce BKnod-
Ba exuH peduexkromersp. Kato ce 3~
nonsysa paboren npepasatern, u3Me-
PHTEJICH TEHEPATOP WM TDHILGMIIMETEHD,
ce Bp30yxma H3rpuBatessiy M paboTHaTa
YeCTOTa €6 M3MEHs B HIMPOKH I'DAHMLH.
Iloxazanustte wa peguexromMerspa Ce
crensT HempekscHaro. Yectorara, OpH
KOATO KOeUIMEHTHT Ha CTOSIIM BLIHA
B 3aXpaHBallaTa JHHAS MM MHHUMAIHA
CTOMHOCT, € PE30HAHCHATa 4YeCTOoTa HAa
AKTUBHUSI CNIEMEHT. AKO TS He ChBIaa
¢ xenanata paboTHa YeCcroTa B CHOTBET-
nug o0XBaT, OLIDKUHATE HA CICMEHTHTS
TpsifBa Ja ¢€ M3MEHM IO ChOTBETHHA
HaupH  (wanpemep cmopex Gur, 15.4).

Cnensa dunara pacrpoiixa Ba pedurex-
TOPHTE; LEHTA € A €& DOCTATHE Hal-ro-
PEMO 3aTHXBANC HA M3JIHYCHWS CHIHAI B
ofpataa pocoka. Wapmoisysa ce enud
NPOCT WHAMKATOp HA HANPErHATOCTTAa Ha
nonero  (CHoOMararenHa AaHTeHa -+ Tep-
MARNEB MO -+~ H3MepuTeNer ypen), ko=
TO & OTHANe4eH Ha oxoNio 50 m M 1O Bb3-
MOXHOCT € MOHTHPAH Ha CIHAKBA BUCO~
yyna ¢ ,,JBoMHua ksazpat”. TpmobGxpar-
HMST ,,ABOCH Kpaapar® c¢ 3aBbpTa TaKa,
ye paBHU+ @ "a Ha peduiekTopa fa ce obspHe
KbM WHAMKATODA HA HANPErHaTociTa Ha
noneto. [1py BKAIOYECH DPeHaBaTen MOCT-
yerara 3a KhCO cheuHeHue B uuiciigo-
BeTe ua pedaekTopa ¢ npeMeCTBaT Taka,
¥¢ MHAMKATOPHT HA HANPCrAaTOCTTa HA
NOACTO J1a [OKaxe elH H3Pa3zesd  MA-
mumyMm. Tasu wactpoiixa 1psbna ma ce
H3IBBPUIY OPSUU3HO — MUHKMYMBT € MHO-
ro cunuo u3pasen. Ilpn wactpoiixara ¥a
pedriekTopa KO H3BECTHA CTCHCH CC W3-
MEHS ¥ Pe30HAHCHATA YCCTOTA NR aKTHB-
HESL eJIeMeHT. 3a TOBa €& NPEophyBa
OlE eHA HOCAEHHA NPOBePKA HA HACTPOR-
KaTa ¢ DOMOLITA Ha PedeKTOMETbP.

18.9. TpuoGxpared «asoeH KBAAPATH
CQ-PA

B XOnaHOCKOTO cricanue 33 pajifoio-
6urern CQ-PA e onumcan Tpuobxsarten
SABOSH XKBanpar™, paspaboren or PAXE,
Herosata  Mexauu4Ha  KOHCTPYKIHA
€ MHOTO IIPOCTa W MOKe JIa e NPEIophya
pa panuooOWTenMTe KaTo eina ot Hal-
yAAYHMTE CbBPEMEHNH KOHCTPYKitan. [Apy-
TH OPSOMMCTBA pa Ta3H aHTEHA €3 Chefl-
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@Dur. §8.36. Hocemna ocross ma amvenara CQ—PA;
O ~— OTHAGAMMTE oYM, & — crntofena Hocewa
ocHosa

HUTC! He Ce M3NON3yBaT HAKaKsh wneil-
dose unu noaobun cpencTsa 3a HACTPOI-
Ka; BBB BCHUYKH OOXBATH DPAICTOSIHUETO
MEXY BKTUBHUAT eJIEMEHT ¥ PE DACKTOPST
€ OnTHMANHO., AKO BCHYKYM Pa3Mepu Ha
AHTEHATA CC Cnasat TOYHO, .HE ¢ Heol-
XoauMa HuKaxksa HacTpohka.

PAZXE we wuznoazyBa 3a HOCEmaA
OCHOBA Ha aHTeHATa KOHCTPYKUUSt OT
CTOMAHCHY BUHKENH, 3aBapeHU KbM TP1H0a,
a croiika, u3paGoTeHa OT AbPBECHH 1O~
cxoct ¢ geGenuua 20 mm (hur, 18.36).
Hoownuavennuar yeprex (pur. 18.362)

asgvg

Jabupeny
S ALI L p sy e
_ redpa

Ha2aed omr
o par

Dar. 18,37, Jaxpensane WA MaUTATA EBM HOCG-
WATE OCHOBA, ¢~ CTOMAHCHA IHI0Y8, § = 32BAPEs
A CTOMBUCHA QIACTHHA
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MOKAZBA NBe KBAMPATHA NLPBECHW YIIO-
cKocTH ot mMarepuan ¢ nebemmua 20 mm
¥ apiorvEa ‘Ha crpanarta 300 mm. Beskxa
OT [JIOYMTS B Cpegara Ha ennara om
cTpana uMa Al ¢ pesokuHa 150 mm
o mupovuna 20 mm. Jsara wanna tpsabea
na ce w3pabortar vaka, 4e npn crnobasa-
HETO HA [UIOMHMTE AR CO TOJIYYAT NBata
wrena or 105° u 75° (waknoneun pnbose
Ha mauuosere), OT CHIMAT Mo TEPHAN Ce
M3Pa3sBa M eNHA NPaBOBILIHA OCHOBHA
mioua ¢ pasmepu 242 mm X184 mm.
Axo Tasu OcHOBHA nrova ¢ m3pafoTena
TOYHO, @ BBPXY HES CE WOCTaBsT IBere
KPLCTOCAHY HABPBEHH YUIOYH, HYXHHTE
sram o1 105° 1 75° ce nonyvasar ot camMo
cebe o,

Taka OOAYYEHATA HOCCHIA OCHOBA Ha
anrenaTta cg crabunusupa upes sanen-
BaHE HA ABPBEHUTE [UIOUH, KOUTO AOUBII-
HUTENHO MOTAT ja ¢¢ QMKCHMpaT M ¢ BHH-
TOBe. BHHTOBETE B OCHOBHBATA I1UIOYa
Tpabsa na Gunmar ¢ deplenx. HupsecuuTe
UNOCKOCTH  TPabBa ma ¢¢ VMIpPErHupar
MHOIMOKPATHO ¢ sieHen Oe3up wiaM ga ce
OOKPHAT ¢ KauecTBed maciieH snax. Oue
po-crabuimy m ycroiiymsy wa artmocdep-
HH BE3AEICTBYA, HO ¥ HO-CKBI €4 reTH-
HAKCOBHTE MNOYH CKC CHOTBETHaTa JE-
Gemmna. Cnei ToBa HOCEIATA MIoY4 ce
3aKpenBa KbM Hocewara maura. Bapxy
[ONHATA CTpawa Ha HocelWlaTa IUioua,
XaKro e noxaszana ua ¢Qur. 18.37, ce no-
cTass KPhiid CTOME@AEHA mioya ¢ h@a-
mMeTup 180 mm u pebenmmua ot 3 1o 5 mm.
B cromauenara mioua ce npobusart 6 o1-
BOPA ¢ ZHAMETHP OKOJIO § mm, pasnpene-
JECHH PaBHOMEDHO NO OBHKosKaTa #. Exno-
BPEMEHHO €& npodUBa B OCHOBHATA MIOYA.
OrBopute tpsabsa Ha Ce pasapencnsr
TAKA, Y& UPH 3ATArAHETO HA BUHTOBETE
T€ Ha MOratr Aa ©8 BbupvaT CBOGOIHO.
Cromauenara nsoda ge Tpabsa na Ovae
HENPEeMEHHO KDPBIfia, TH MOXe Ja uma
pasMepute Ha OCHOBHATZ mioda (242X
X 184 mm).

PA @ XE npenopr4esa 38 HOCSINA MauTa
aa ce menosyea 1,5-uosmosa pononpo-
sooHa Tpuba. 3a sauano e Heobxoauma
Tpuba ¢ gespruna 3 m. B envnus & kpait
ce Hapsassa BLHIIHA pe3ba, KONTO € He-
obxonuma, 38 Na MOXe MavTaTa a ce
YOBIKABA TPH HYXHA, KATO €& 30U~
sysat TpuBun Mydu. B apyraa xpaii na
Tpehara ciex TOYHO HEHTPUpAHEe ce 3a-
Bapasa cromanena wova. Hocemara
Mauta ma Obhae NEePNCHOMKYIAPHA HA
cromadenara wioka. [Ipenopbusa ce no-
CHCJHATA A& €€ YKDEOH AONBIHUTENHO ©



105°

IR 4.1/ S

Tpu ¥oHz0mM non dopmara Ha TIPARO~
BIBJIHA TPRBTHIHWLNA, KOUTO OuXa MOTIIH
Aa noemar crpaHuumEms  martack - (dur.
18.37b).

3a nocemm pamena ca meofxomwmu 8
6ambykosr npbTa ¢ HbJKMHA 1o 4,50 m.
3a mpa morar Te ma ce dEKCAPAT KbM
HOCEInaTa OCROEA, ca weobxonumn ofmo
16 U-ofpazsu mmmnxa, Pasmepure na
Te3W INNWAKA 3aBUCAT OT pa3Mepa Ha
Sambykopute npvry. nuaxwre, raii-
Kure, Waiibure M BCUYKHA OCTAHANA Me-
TajgHU HacTH 1o BhIMOXHOCT Tpabea na
61;118’1‘ OUMHEOBAHUA MY  KAaAMUPaRy,;
B Kpaen cnyuait tpabsa na ce noxpmar
TOHEe € KaYeCTBEH JNaK 32 3aLmTa oT
pBKIA.

3axpensareTo 13 HOCCIUTE PAMEHA KEM
HOCEIDATa OCHOBA Ha AHTEHATA € NOKa-
3an0 va ¢ur. 18.38. 3a no-pobpa npernes-
HOCT €2 vauyepTaHu camo 4 Hocels pa-
Mena; ocrananute 4 GamBykosm npbra
Tpsabra na ce MCHTHPAT HO CHUIMA HAMHH
B cpewiynonoxnna wres ot 105%, Tpabsa
OCOGCHO Ad C€ BHMMaBAa HAKIOWBLT HA
HOCEHIMTE paMeHa cOpaMoO BCpTMKanarta
na Grae touno 52,5° To3m wrovj ce onpe-
Aens MHROTO niecHo: n3paborna ce wabion
OT Xapiud, Ka1o e H3NOoN3YBa BbIbIbT
ot 105° n cren TORA TO3H BIBLJ Ce pa3-
Hens Ha JOre uype3 crppane Ha waGiowa.
(105 : 2==52,5). Karo ce uznonsyear Te3n
mabnonn, mowxe pa ce orlenexar me-
crara ra nynkute 3a U-o6pasuurte wimnuni-
ku. Ilpenopbyra ce BHTPELIHATE WNHIAKA
Aa He ¢ MOCTaBaT MHOTO OJiM30 RO jn-
HUATA HA DPECHMaHe HA paouara, 3a Ja
OCTAHE NOCTATHLYHO MACTO 3a HABHBaHE
M pa3supane Ha rajfikpTe. 32 Ha He ce
cMmaukar GamOykoBurte TpLOu npm CHAHO

a0t

T-otmag o
Joamaele

Pnr, 18.38
3axpensane BA BOCETATE
pameHa

saTarane Ra rafixare, no-geGenmar xpa#
Ha TpwnOuTe, KOHTO ce 3arsra, ce obsrpa
B m3onupbaHA MAM HPYT NOAXOASUI Ma-
Tepuan, B wayanoTo Ha TOSH pazuen
Geme onmcano xax Tpsbpa jpa ce obpa-
6orear GambyxoBure TpHbH.

Cnensa M3roTBAHETO W MOHTHPAHETO
Ba eneMeHTHTe. 3a MATCpHAN ce H3noj-
3yBAT €HO- MM MHOIOXHWINH MEIHK npo-
BOJHHMLH, KOWTO MOraT Ja H3ALPKAT Me-
xaHuunoTo HaTopapeake. HeoOxonumm
ca obuio oxono 100 m npoBOnBUK.

PABXE ¢ W3D0A3YBal MHOTOXUIICH
NPOBOMNMK € IINACTMACOBA  M30MANMs,
xoiito moxe na ce obpaborra “MHOIG
JieCHO, AKTUBHUTE eneMenTy u peduiexTtos
pute camu 3a cebe cu ca BACTPOEHH B
PE30HAHC W 3a TOBA He ¢a HeoOXOAMME
wneiihore B ApPYTR  crioMaraTenHy
cpepcTsa 3a BacTpoiika. - Topa obase
©03HAYABA, Y€ BCEKN AKTHBEH €NEMEHT 10~
nyuasa cBoA coGCTBEHA 3aXpaHBalla Nk«
HUSY  CRENOBATENHO KbM HOMEIMEHUETO
HA CTAHUMATA CC OTBEXAAT 3 KoaKCHanHu
xabenia. Morar na ce u3non3ysaTt BCUMKK
BHJOBE Koakcuajiuu kabeau ¢ BBLIHOBO
cenpotrBichue Mexny 50 u 75 Q.

PedinexTopuTe Ce CHCTONT OT 32TBOPEHH
YCTUPHUDBIBIHUIHN OT AHTCHCH DPOBOAHMK
(dur. 18.39g). AxTHBHETE eneMeHTH €3
NpeKbCHATH B TEOMETpHMHATA Cpella Ha
HOAHATA XOPU3OHTanua crpana (Gur.
18.39a). Tam ce BK/IIOYBA 3aXpaHBALIMIT
xaben.

3a wuspaloreane Ha enemMenTuUTe Ha
anreHata Tpsbpa na ce u3poxar upos
BOJHMUM CLC CHNEOHATA ABKHHA:

obxeam 20 m
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@ar. 18.39, Enements #a aHICHATA: @ -— AKTABHA enemMentw, b — pedrexropn

HpmkmEa HAa OPOBOJHUKA HA AKTHS-
wua enemenr 21,06 m, ot TAX 2X5 cm
3a 3aKpPenBaHe KbM pa3/ICHUTENIHHAS H30-
narop. Taka ce moyyyasa JBIDKMHA HA
ombHATHA upoBoxmmk 20,96 m, cbOTBETI-
CTBYBAINA . HA JIBJDKEHA Ha CTpaHaTa
524 cm.

JlpmxuHa Ha HPOBOJNHEKA HA pediek-
Topa 22,25 m, or TAX 2X5 cm 3a yCyk-
BaHC ¥ 3aM0sBaHE Ha Kpayimara Ha Ipo-
Boanuka. Ionyuasa ce o6uxonxa Ha ped-
nexropa 22,20 m, T. €. [IB/DKAHA HA CTpa-
marta 555 cm.

obxeam 15 m

HsipgeHa Ha HPOBOIHMKA HA AKTHUBHUA
enement 14,34 m, o1 TaX 5 cm 3a 3akpen-
BaHE KBM pa3lenuTeNHus u3oxarop. O6n-
KONKaTa Ha akrusHEs eyieMeHT ¢ 14,24 m,
KOETO CBLOTBCICTBYBA Ha JBIDKAHA HA
crpanara 356 cm.

Jumxrna B2 NPOBOAHMKA HAa : peduiex-
Topa 15,13 m, or 1x 5.cm 3a ycyxsaHe
H 32mosBaHe HA Kpawmara Ha OpOBOJ-
apka. O6uxosikata Ha pedickTopa e
15,08 m, geoxkeHATA HA CTPAHATA MY —
377 cm.

abxeam 10 m

JpmKEHa Ha HPOBOJHMKA . HA AKTHMBHUSN
esement 10,66 m, or- X 2X5 cm 3a
3aKpenBaHe  KbM pa3ac/UTICIHAs H30ia-
Top. OOHKOAKATA HA AKTHBHASN CJISMEHT
¢ 10,56 m, pemoxpHaTa HA CTPaHATE —
264 cm. L o
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HrmruHara ga nposopgnuka Ha ped-
sgexkropa € 11,25 m, or 1sx 2X5 cm 3a
YCYKBAHE M 3an0sBaHe ¥a Kpawinata Ha
npoeogauxa. Obuxongara Ha pedrek-
Topa e 11,20 m, meimxuaaTta HA ¢AHA OT
crpanare — 280 cm.

VispsizanmTe mapueTra OT NPOBOOHMK C
ONPS/ICNCHITE HHIDKHHE ©S OmBBAT M
MecTaTa, KOWTO TO-KBCHO uie Opxar
33KPENeHd KHbM HOCEIMTE paMeHa, ce
orbensizBar ¢ OBP30  W3CHXBAI JIaK,
Yecto € HOCTATHUHO TE3H MEcTa Ha e
orfenexar ¥ ¥pe3 3aBhP3BaHE HA SHHO
30PAaBO HONUETHIICHOBO IHHYpPYE; KOTATo
10 € € IMO-HBITH Kpawmia, MOXe Cliex
TOBA JAa CC M3NOM3YBA 3a 3aKpensaHe Ha
OPOBOIHUKA KHM Hocemure pamena. ITox-
POKHAHCTO HA CNEMEHTHTS ¥ IBIIKHHETE
Ha CTpaHdATe MM ¢4 NOKasaHn Ha Qur.
18.39. Ot 1037 wepTex MOXKe Ja ce onpe-
HENH B NONOXERNEeTO HA TOYKATE, KOHTO
TpabBa na co OTGENEKAT IO ODMCAHUA 110~
rope HAYMH.

MouTrapasero Ha IaTa anTeHHa CH-

creMa ¢ nobpe Aa ¢o H3IBBPUM B CleH-
HHSL pel:
a — BBPXY HOCRLIATA OCHOBA CC MOHTHDAT
4-Te HacOYEHHW HATOPe HOCCIIH DPaMEHa;
b — HarnacAT c¢ YOPHATS XOPH3OHTAJHA
CTPAHM  Ha - AKTHBHANTE €IEMEHTH U ped-
JICKTOPHTE: ¥ ¢ 3aKpenBaT HacOYCHATE
HATOPE HOCSIM PAMCHA

EneMedtaTe BHCAT MOXIy apa Oam-
GYKOBH NPHTa, KOUTO CKIIOYBAT HOMEXIY
ca pren ot 75° Ylpenmopnysa ce ome B
TO3H - MOMEHT HA C€ OOCTaBuT O0TMX-
EOTS 0T INIACTMACOBO 'BIAKHO MK CIBE~



JIOBJAKHO, 3&I{0TO TODHUTE HOCEIMH pa-
ME€Ha. Ca BCE OIS JIECHO JOCTHIINK;

¢ — MOCEIIaTa OCHOBA HA aHTeHATa ce
3aBUHTBA KbM HOCEIaTa Maura, HBIra
OKOJO ' tpu- MeTpa: Hocemara mayra ce
usupanst BeprHRaEoe Harope. PAJXE
HIPEHOPHYBA JOAHMST Kpal HA HOcerara
Ma4Ta BPEMCHHO A Ce TOCTaBu B TOJAM
JHPBEH CAHNBK, KATO B FOPHATA M HOJIHATA
CcTpana Ha CaHibKa ce npodusT OTBOpU C
AHAMETBHY, PaBeH HA HMAMETHDA HA TPh-
6ara Ha mocem@ara mavrta. o saBmpin-
BAHETO ‘HA MOHTaXa AHTCHATA MOXE [a
OCTaHe" 3aKperneHa B TO3M CAHIBK;

d — xBM HOCEINATA OCHOBA CE 3aKpenBar
¥ 4-Te HACOUSHH HANOJTY HOCEIHM PaMeHa.
KpM TAX Ce 3aKpersaT BEPTHKAJHATE
CTPAHH HA ENEeMCHTHTE, :

€ ~— Kpaniarta Ha MpoBOAHMIKTE HA ped-
JIEKTOpHUTE €& 3arosBar Taka, 4Ye Aa e
ofpa3ysa HOIHATA XOPH3OHTA/HA CTpa-
Ha. Mexnay xpamiara Ha IPOBOAHHLIUTE
HA aKTUBHUTE CJEMEHTH €€ HOCTaBs IO
epad w3omarop. Taxa B cperara Ha HOJN-
HaTa XODM3OHTAJIHA CTPaHa Ha aKiuB-
HHs €IEMEHT c¢e ohOopMAT TOYKUTE HA
3aXpaHBaAHE;

f— HocelyTe paMeHa ce HATATAT ¢ Moj-
XOISHIM IIaCTMacoBH  BBxeHma. Topsa
OpHpaBa Ha Ignara cucreMa HeoOxonm-
MaTta crabmimocr. AnreHarta npunobusa
npasmiiHa KyOmuma d¢opma. Koaxcuan-
BUTEe Kalenu ¢ BBIHOBO CBIPOTHBIEHME
mexny 50 w 60 ce cBBRP3BAT KBM TOY~
XUTC Ha 3aXpaHBaHe M JAOUBIHATCIHO Ce
IpuKpenBaT KBM HOCELaTa OCHOBa, 3a-
HIOTO TexecTia uM He OHBa na ce moeMa
OT aHTEHHWTE MPOBOJHUIM.

C 1OBa MOHTHpauero Ha TpuobXxsar-
HATA aHTeHa ,nBoeH xeampat® CQ-PA
€ 33BBPIICHO M T# ¢ roTosa 3a padora.
3a XOHCTPYKTOpPAa OCTaBa HEREKaTa 3a-

®ur. 18.40. TproGKsaTHH TPENTAIUM KPHIOBE B
HABa  papmamya

Aaua Ja OpeHece asTeHHarTa CacieMa Ha
OOKpHBA HA KpUIATa CH WA JJa #
MOUTHpPA Ha HO-BACOK2Z HOCCIIA MauTa.

18.10. TpuobxparTen  «IBOEH
KBaApaT» ¢ UPOCTH Nlreiihone
VK240U

VK2A4A0U e pazpabotmi, u3npodsan a
ONHCAT €MYH IIBJAHOLCHEH TPHOOXBATEH
»IBOEH KBanpar®, KOUTO elBa JiH OCTaBs
MSICTO 3a& HAKAKBH YCHBBDIICHCTBYBAHHS.
ITpn ta3u TpuobxsaTHa auTena VK2A4A0U
CBHI0 M3XOXkKAa OT MPHHUMANA HA MHOTO-
O6XBaTHYS TPENTHIL KpPBI, H3NOJ3yBaH
npu m3BecTHATa TpHobxpaTHA Sru-anTeHa
(mx. paspen 18.2). Ilo rtosu Haumu e
BB3MOXHO Aa C€ HOCTUTHE DPE30HAHC ¥
3a tpure obxpara (10 m, 15 m » 20 m)
CaMO C ©AMH aKTHBEH CJIEMCHT ¥ CIHH
pedrexrop. Ha ¢dur. 18.40 ca nmoxazaum
CXEMATHYHO TPUOOXBATHH TPENTAILN KPb-
roBe B ABa PasjMYHU BapuaHTa. AKO ce
B3EME BCEKH OT TPENTAUUTE KPBIOBE CaMm
3a cebe ¢y, HeroBaTa PE3OHAHCHA YeCTOTa
HE CHBOANA C HUTO ENHa OT KeJIAHHTEe
paGoTHA YeCTOTH, HO IUIATa CHCTEMa €
HACTpOEHa B pPE30HAHC M 33 TpUTE pa-
0oTHM yYecToTd. IKoraro B cxemara, IO~
¥asana Ha ¢ur. 18.40g, mocnemosaren-
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@ar, 1841, Csema ua TpHOGXBATeR ,MBQEH Kampat®, mpemmoxen or VK2AOU: a — wmexanmuma
xoHCTpyxuast (Bx. ¢mr. 18.408), b — nocrassme wa f, w0 fy CHMOTDHYHO HA TOUYKHIE HA
3aXpaHBaHE, ¢ ~— IOCTaBANe Ha f, 0 f3, KoraTo O6IUATA MWDKARA HA KBAJPATHATA DAMKA HAN~
xesps 1,5A 3a Had-sucokara pafoOTHR YECTOTA

18 Happamur oo awtenx
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WHAT TPENTHUY KPbY f, ¢& 3aMecr or
CNEMCHT HA aHTeHAa, XApPAKTePuCTHKATA
w3 HacTpoeHara TPHOOXBAaTHA CieMa He
ce IpoMeHa. AKO TO3H AHTCHEH ETEMEHT
€ eHa KBAUPATHA pamka, mojyyasa ce
cxemarta, nokasana Ha ¢Hr. | S4la, B
KOATO XBAAPATHATA PAMKA TPEACTABNAB2
€aMO HOCACAOBATENIHAAT TPEATAIL KPBT f,
¢ pasnpenenenn L u C. Or crobpaxends
33 MEXapuyHa M eNIeKTPUYECKa CHMeTpHs
aparta xpwera f, 4 fy ce noapexpar or
ABETE CTPAHN HA TOUKMTE HA 3AXDANBAUES
(gur. 18.415). Cxemara, nox:iama ma
bur. 18.4lc, npH KOATO BLB BCARO paMo
HA PAMKATA € CBBP3AH 10 eNMH TPEIrTsil
KpBI, C& M3N0A3YBa, KOTaTo o6Wara awi-~
JKAHA HA KBANPATHATA PaMKa HAOXBLPIS
1,5 m 3a Hail-ucOKaTa paBoTHA eCTOTA.

18.10.1. Euexrpuuecka cxema na rpuot-
XBATUMA ,, ABOCH KRAKPATS

ANTEHATA C& CHCTOM OF HBE CHNAKDIS
KBanparitd pAMKH OT DPOBOMHHAK € b~
*upa ma crpanara 4,27 m; KOHCTPYK-
UMATA M € npelncraseHa ma dmr. 18.42.
T ¥Ma JiBa OBTH NO-MARKO BEYPORG
CBIPOTHBJICHHC OT TOBA Ha OMUCAHMTE B
OPCAHUIRMS PA3Nesn TpUODXBATHH ,,POU-
BU ksanpami, Morat aa 6baar wspon-
3YBAHH €NEMEHTH € TO-MANKA WIH [O-
ronaMa ABJDKHHA, NPU KOETO CE NOABABR
CHOTBETHOTO HAMAJBIBAHE HIOH YyBedya-
PAHC HAa COECKTHRHOCTTA Ha aHTEHATA.
OKa3aI0 ce e, Yo MLILKYHATA HA CTPANATE
4,27 m e MHOTO 6AU30 10 OUTHMYMA XO

- LB
L7 Lz
W Ty &
W t/c
/15'
- 3 n
? rd
. Pegprenmaop
] ¢ Pezonancun 134 Wiz
o Vo wecmomu ; 209 i
273 Mz
11 {2
7
Anprelen EASNEHIT
Resawarcne ‘15 Milz
vecrnomu : 213 MHz
26,6 MHz
«...\g
|
Dur, 18.42, Mexanuura XOBMCTDYKIMR HA TPHOOKBATHIG . IROCH  EBBAPAT™, MPORNGKels

or VK240U0
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OTHOIISHUE COEXTUBHOCTYA H
Ha MaTepuaird.

AKTUBRUAT €NEVICHY. CHCTOSIDY €& OT
eIHA paMKa, ¢ HAcTPOSH B PEe30HaHC 3a
tpu obxsara, vanp. s3a 14,15 MHz,
21,3 MHz u 28,6 MHz. Pezouanucuure
YecroTH Ba pebiaexkropa rpabea na 6suar
LHOTBETHO TO-HHCKY, uMmaHHe 13,43 M,
20,20 MHz u 27,30 MHz

3a Taxmea TpuoOXBATIH
SICMEHTH BaXH CICHOTO!

— paBoTHHTE YCCTOTH MOrar na ce
pasopenesar  »  rpamsudre or 1L,6:1
no 3:1;

—ue ¢ weobxomunmo paBoraure ve-
SYOTH Ha Ca XapMOHHTHH €AHa Ha Apyra;

— AHTEHATA HEC Ce 3ajeicTByna Ha
pucHIA XapMOHHYHH Ha paborHara ue-
crora (u3KmioueHye -- KOraro Xapmo-
HUYHATA YecTOTa TPAKTHYECKM € panHa
A3 egHAa OT pabOTHUTE YCCTOTH);

— ASIATA ABDKHHA Ha CASMEHTA M3~
HBUBA  NPH  BCHYKH pPAbOTHM MEeCTOTH;

- JOCTATHYHO € BBB BCEKY €JIeMEHT Ia
<& BKJIIOYH SIHA CAMHCTBEHA NBOHKA pe-
soHaHcHu xpourose (dur, 18.415), crura
obuara QBOKHHE ¥a KBaApaTHATA PAMKA
na He mamgmamraBa 1,5 A 32 mait-manxara
ab/okaHa Ha seauata. [pyu no-neary keam-
PATHA EJISMEHTH €A HYXHHU 10 2 HBOUKH
HMACTPOSHM DC3OHAHCHHM KPBTOBE 33 BCEKH
ot enementure (pur. 18.41¢). Taka ce
30ArBAT  TPYAHOCTHTIEC IIPH  HACTPOif-
gata B wali-BECOKOYECTOTHHN OOXBaT.

Ilpu noxa3anata KOHCTPYKUHs ofiyarta
abmxmpa Ha enemeHnra (17,08 m) Han-
xgepns 1,5 & 3a obxsara 10 m. 3artosa
BbB BCCKH CJICMCHT C4 U3NON3YBAHH MO
2 pBOUKK HACTPOSHU NADAfeSHH pe3o-
HAHCHHA KPbTOBE.

Kpsroeure kanaurer Morar na 6snat
PeANH3NPANA Ype3 BLIAYIIHH HAA Kepa-
MAMEE TpuMep-KoHnersaropu. ITone Tos-
K0oBa HOOpY €A ¥ KAnAUWTETH, TOJTYUYCHH
4gpe3 OTBOPCHA OTPA3BIM OT KOAKCHAJICH
xaben. KakTo € H3BECTHO, BCEKM KOAK-
cnanen xabest mMa M3BECTEH Kamauprer
MEKIY BLTPEHINAS ¥ BHHIOHAL NPOBOJA-
MUK, KoiiTo ce pasa B pF/m. Ipu obuxuo-~
BEHHTE NPOJABAHN KOAKCcHaHU KaGenu ¢
BHIAHOBO CBIPOTHBJICHHE OKono 60 &
M AUSSICKTPHK OT MONHETHIICH Kanaim-
TeTsT BB3Msa Ha 85 pF/m. Jlecno mosxe
Ha ce mpecMeTHe AB/DKHHata Ha kaldena,
KOATO CBHOTBETCTBYBA HA TPCHBAPHUTEHHO
M3BECTHHS KPBroB Kananurer. Morar
ha Ce W3NON3YBAT BCUYKH HAJMYHM TH-
WOBS KOaKCHaiuu Kabesdd C NPOU3BONHO
BLIHOBO CHOPOTHRICHHE, BAXHO ¢ CNHH~

pasxona

KpajgpaTHu

CTBEHO [1a CG 3HAS Kanauwrerst » pF
3a 1 MeTHhp Abiokuna na xabena.

3a KPBrOBHM UHAYKTHBHOCTH €€ W3HO-
sysar  U-ofpazuu  1useiihose o1 BBLI-
MOxHO Hal-neben nposomuux (¢ nua-
METBD =2 mm) U Pa3CTOTHHE MEWOY
NPOBORHHLIMTE OKOJIO 60 mm (He ¢ wpu-
Tayro). Obmata AB/OKUHA HA OPOBOI-
HHKA HA AKTUBHHUA CNeMEHT IUNOC (b~
KHHATA Ha verupure uuviedda cworser-
cTByBa IPUOIH3HTENHO HA JBIUKHHATA
Ha PBuIHATa 33 wali-aucxara paborHa
YeCTOTE.

18.10.2. I'pennoscenmie
32 KOHCTPYKTHBHO OhopMisHNE

XopuszoHTANHATE HOCema crpena A e
abiara 2,60 m o ra onpenens pascroge
HASTO MOXAY [OBara cjleMeHTa Ha Kajg-
pata (2,45 m). B obxsara 20 m 1083 CbOT-
BETCTBYBA HA DAICTOAHHE MEKIY AKTHB-
Husl eneMeny | pedurekropa 0,115 A, 8
obxpara 15 m-—0,173 L # B 006xBara
10 m — 0,232 A.

Crpenata A e w3paborena ot Hyp-
anyMuauesa Iprda C AHAMETHP OKOAC
50 mm 7 nebenura Ha Crenara nowe 3 mm.
Kpeecrocanure Hocenm pameHa HE €a
u3paboTCHH, KAKTO OOHKHOBEHO OT HaM-
OyKoBY NPBTH UNM OT NPBTH OT Gubpo-
CTBKJIO, A CBblI0 OT JAypadyMUuHHCBA
Tprba. Hoceunre pamena, CbCTOSIM CE
ot vyactute B, C u D, ce 3axkpennar xpb-
CTOCaHM BBPKY HOCeilaTa crpena. Ya-
crure B ce cperoar ot 7/8-nonosu TpubRM
(@ ~22 mm) ¢ neioxnua 3,66 m n nebe-
nuHa Ha credata 1/16 uona (npuGnusn-
Tengo 1,6 mm). Te ca uspaboresm ot
nypanymMuHuit. B cBoGOAHUTE MM Kpania
ca BMBKHATH 7 yxpenexd 4 Tpubu ot nex
MeTain ¢ aeiokana 1,22 m, neGenmna 3/4
nona (pasussa ce Ha aumamersp 19 mm),
KOHTO HaB/m3ar B no-gebenure TpbuOH
ua oxono 200 mm (uact C).

Tpwsbare or PVC ¢ muamersp 3/4 wo-
na (19 mm) ¥ gemxuna 250 mm ca H3nosn-
3YBAHY KATO H30JATOPU 3a NPOBOMHUKA
Ha enemedra Ha aurenara (uact D).
3a ma MOXe 12 ce 3aKpensT KbM TpLbuTe
or nek meran C, tpubute ot PVC Tpsibsa
Ja ce HarpesT M Ja ce pa3sliupsT Taka,
ye fga morar na obxeaHat OTBBH TPB-
Oute C CBBCEM MAIBLTHO HA PA3CTOAHHE
okoio 100 mm or kpas um. Csobonuurte
¥pauma -Ha. Tpedure oT PVC Cchuo ce
HarpaBar, CIVIECKBAT Ce W ce fnpobusar
OTBOpHMTE, TPE3 KOMTO LIe MHHC aHTCH-
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Gunpenbae

A, PACCITILHU OM TAGCTAIACE

/

o

Dur. 18.43. Mexammiia KOHNCTPYKIUA HA Wapanen-
HUTe TPENTHILN KPEIORS M BIJHOYBAHKE HA 3axpam-
sauua xabesn (ne e 3 mawmad)

Hust pposomuuk  OOluara abinkuea He
HOLCHMTE PaMeHa OT M30J1aTOP 4O H3O0-
narop Be3mu3a Ha 6,15 m; crpanaTta Ha
upajipatHara pamMxa ¢ gerara 4,30 m.

Hocenmrte pamena ce 3akpenBaT ¢ 1o
xomsimu U-06pasun Sontose, xato ce
KPBCTOCBAT HOK BIBA 90° 3a ma ce ocu-
IYPH TOBa HOJNGKEHUE HA HOCEIMTE DPa-
MeHA COpsMO Bucellata CTpena, BBPXY
pocrenpata Om ypabpano na ce wm3pa-
Gorar woaxogsmk Hapesu. EcrecTeero:
Ta3H KOKCTpyKuus Om Morna ma Gwae
H3MEHSHA ChoBpa3RO C HANHMYHATE Ma-
TEPUAH.

Iapanennnre pe3oHaBCHM XPBHIOEE Caz
PA3NONOKEHE HEIOCPEACTBEHO ‘B TOPHMTE:
1 KOMHUTE BINY HA CICMEHTA. 32 HEeNTa B
Te3u TOUKY NPOBOAHHMKLT HA elleMeHTa ce
IPEKBCBA CNEKTPHYECKE Ype3 elHa NIACT-
MacoBa Iutactuua (pasmMepn 75 mm X
X 13 mmx6 mm). Topa e moxasaHo Ha
dur. 18.43. PezonancHuTe KPHIOBE, BCEKK
OT XoHTO ce creroy oT emun U-o8pasen:
muieitd ¢ H epun Konmensartop d, uipa-
BoTen o1 KoakcHasieH xaben, ce 3akpensar
KM Tasy W30gA0#OHHA NAACTHHA M Cce
CBBP3BAT ChC CHCCHHMTE NPOBONNULM Hz:
CIHEMEHTA. :

U-o6pasunte wmetibore ¢ ca uzpabo-
TeHu OoT nebesl MEAEH NPOBOIHHK C Na-~
XOBa H30ManMs (HmaMeTsp =2 mm)g
T€ €& SAKPEnBaT KbM BEPTHKAIHHTC HO-
CeIM PaMEHa, Kato Ce M3IOoN3ysar NOh-
XOEsIUM TUIACTMacoBHE HOAnopxH. OTps-
3plTe OT KoaKkcualieH xaben, KouaTo
CHAYXAT Kar0 KamaguTeTw, C¢.3aKpensat
HANPaBO BBPXY HOCELUTE pameHa. M3ie-
HON3YBaT € MOHXOHSIIN. 3a7ICITBALNE: JIeH~
TH. BLuummsar  OpoBOAHEMX Ha Xabena
(expanmpaniara orierka) rtpsabsa na ce
CBBP3BA KBM TOYKA C HUCKO BHCOKOYE-
CTOTHO Hampexenue. Te3uw TOUKH BMHAIK

Tadunya 18.4. Januu 3a opassepaganemo nd napaicinume pe3OHGHCHU KPb2oée

Homxana Hprorana
Ha NPOBOMHMKR pa U-obpasmms
Ba welida, wraeiid, pF
m m
Ly=1,75 0,84
L,=132 0,62
Ly=145 0,66
Ly=1,07 0,50

Kavaunrer ga xpera,

Jrnoxnrsa ma kabeua
npy 85 pF/m, m

C,=56 0,66
C,=26 0,31
(=53 0,63
C.=23 0,27

PascTosHRETO MARLY DposomuanmTe Ha U-o6pasams nuiekd € 60 mm. [Enmxunnre

HA CBHP3BAIIUTE NPOBOAMMIM HC ¢ BKIIOYECHHM B FOPHUTE CTOUHOCTH.
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Tabsaya 18.5. Pesonaucnu uecmomup

Enernenr

Jleura nmelidope

ussepens npy U-obpasnume waelihose

Pe30oRancHA 4eCTOTH

Krcn mneiidone

AXTHBEH Ly 14,15 MHz2z Ly 21,3 MHz

eneMeHT 18,0 MHz 28,6 MHz
21,3 MHz 31,0 MHz

Pedinexrop r. 13,43 MHz L, 20,2 MHz
15,8 MHz 26,9 MHz
20,2 MHz

27,3 MHz

3a na ce zanasu CHMCTPHATA, TPEHTAINNTC KPBroBe, MOHTUPDAHY B I'OPDHUTE BbIJIX Ha
anTeHara, Tpﬂ6Ba na Ospar CHHaKBY O KOHCTPYKUMA ¥ CJICKTPHYECKH MNapaMETDH C
EPBIOBETC, MOHTHPARY B JOJNHMTE BIUIM HA aHTCHATA.

Ca pasnoNOKEeHH HEIOCPEACTBCHO JIO BEp~
THKAJIMATC HOCEIUM pamMera. 3a ma ce
CCHUTYDH M3OJIAUMATa MEXIY BbhTPCIIHAN
¥ BBLHIIEYS NPOBOANHMK Ha xabena, omier-
kara Tpsbepa na ce orcrpasu npnbauzu-
TEAHO 1A 2 om OT Kpas Ba OTPA3LKA.
{paymaTa Ha xadcid Creld 3aBbpuIBAHE
Ha HacTpoiikara #a auTeHarta Tpsadma na
e NOKPHMST € MOHXOMIG H30MUPAID
nemuio, 3a Jia CC 3allTaT OT Blarara.

3a ocurypsBaue Ha CHEMCTDHA B TOY-
KATE Ha 3aXpanBaHC © BKJIIOYCH CHMET-
pupam Tpauchopmarop. Toil nossosssa
V3TSUBATENIT A €& BB30YUH CHMCTPRYTO
Ype3 NPOUZBONHAO HBJIBY KOAKCHANSH Ka-
0ell ¢ BBIHOBO CHOPOTHRICHUE OT 50
o 75Q. Cumerpupainust Tpaschopma-
TOP € HABUT BHPXY depuTna nprYka ¢ aua-
MeTsp okoiio 13 mm u muipxuaa 75 mni.
IIppeuyHara W BropuyHaTa HaAMOTKA
ca nasutu SuduidpHo, wMar 1o 9 Ha-
BHDBKY ¥ ca B3paBOTeHH OT JIAKMPAH MCOCH
npoBoAHEK ¢ gmamcTep 1,6 mm. Cu-
MeTpUpALugST TparchopMaTop ¢ nocra-
BEH B IUIACTMACOBa KyTmsd, 3a na Oppe
3auIcH OT arMocqepHu Be3ueHCTBUL.
Tazu kyrust e cuabacHa © THe3AO 3a
BXIOYBAIIC HA 32XpauBamiaTa  JIMHKS.

Hanmure 3a MeXaHRYHATES PasMepd Ha
CHEMEHTATE HA HApanNeNHus PE3OHAMCeH
KPBI MOFaT na c¢ B3eMar or 1adn. 18.4.

18.10.3. Hacrpoiica ha rpmofxaaruns
«IBOCH KBRAPIT»

AKO €JeMEHTUTC HA aHTeHaTa cg u3-
paboTsT TOYHO HO ONHCaHEEeTO, We Onic

HeoBXonuMa HE3HAYETEIIHA HONACTPOHKA.
Ta 64 MOTA A2 C2 M3BBPIIM 0 METOAA,,
w3noa3ysad ot VK2A0U.

Eapn HanmsIHO rOTOS ¢leMelT Ha anTe-
Hara €€ noctapss BHPXY HaW-ropHOTO .
cronane Ha Oosurkmiicka creiiba, pas-
NMOJTOKEH YCHOPSAHO HA 3CMHATA NMOBBPX-
HOCT ¥ Ha BUCOUUMHA OKoNo 1,5 m nan
ned, Taxa BCAuKW wacTpoiisainu  efie-
MEHTH €3 JecHO noctsiHu. Ilpensapi-
TCHC GAH  TPAH3UCTOPU3UPAH  Tpui-
HUOMETHD C¢ CTAIOHHPa YPe3 CpaBHABAHE
C NPHEMHHKA HA PAMUOCTAHUMATA ¥ BbPXY
cKanara Ha ypela ¢e Maprupatr rpeisas.
patenuc n3bGpanure padoTum wHecToTw,
Tesm vecrors ca paneun b raGnuua 18.5, .
EnemenTtpr, pasnonoxes camo #a 1,5 m.
YCOOPSIHO HA 3EMHATA TOBLPXHOCT, HMig,
MHOYF'G FJO-TOJISIM KANALKTCT CHPAMO 3¢M9,
OTKOJIKOTO B OKOHYATCIHOTO ¢ paboTHO
nopoxenne (KOraro ¢e HAMEAPA Ha MEHOFC.
Oo-rojifMa BHCOYMHA Haj 3eMATa H €
BEPTHKAJHO OPHEHTHPaH). 3a Ha ce KoM=
eHCHpa TO3U IO-TOJSIM  KalTanuTHBCH -
TOBAp, HNPH HACTpoiikata 3amaficHuTe
pesonancH® gecrotd Tpabsa nHa ce Ha-
MansaT ¢ 3—4%.

C rpUIOEIMETHPA, KOHTO Ce BKNIOYB:
KbM 3atBopeHms Kpait Ha U-oOpasnus
ieit, ce yCTaHOBIBAT CHIIECTBY BAIIUTE:
pPE30OHAHCHA 4YeCTOTH. MisMmepsar ce Ho
TPA PE30HAHCHM HECTOTH: PE3OHAHCHATA -
Yecrora Ha camua U-oOpasen umelid,
KOATO HE ChBHAJA ¢ HETO ellHa ot pabor-.
HATE YECTOTH, W JABE APYTH YECTOTH,
KOHTO Ca paBHH WM Onmsku Ha pabor: |
uute yecrora (Bx. Tabm 18.5). Cpepnara.
paGotsa wecrora (21 MHz) ce m3mepsa
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# npn woows, w npd genras U-oGpasen
wmneid. Hanporus, uecrotara 28 MHz
¢ u3MEepBa caMo TPH Kbcus mielg, a
wecroTata 14 MUz — camo npu abnrug
muneld. IMpu macipolikara Ce H3MEHAT:

p obxeata 14 MHz - gwioguHaTa Ha
ppopopsnka  wBa  pwiarus  U-obOpased
ed Li, ¢HOTB. L., 6l XBIKAHATA
4Ha OPOBOAHUKA HA KBaJPaTHUA ejie-
MEHT;

s obxsara 21 MHz - XOHACH3ATODBT
ga aparus U-obpases misted ung gei-
WHHATA HA TNPOBOJHHYA Ha Kucus U-
obpaser el Ls, CwoTB. Ly;

8 obxsara 28 MHz— xorpeHzaTOPLY
ga mankus U-oOpaser muelid.

Axo manp. paGornara vecrora Tpsbea
aa Owne 14,25 MHz, o e wu3Mmepena
pezonancua uecrora 14,0 MHz, tpsadpa
@i A2 Ce CKBCH NPOBOAHUKLT HA KBAl~
ParTHUs  ENCMEHT, WM Ja CC HaMau
#uayKTUBHOCTTR Ha nbhrms U-oOpaszen
peiid. MupykTuBHOCTTA Ce HaMmanssa
CTBOANHO, KATO [Ope3 BCEKM 5 cm ¢e
YCYKBa 3aTBOPEHHMST Kpal na nuelda
® (10 TO3¥W HAY#K CC HAMAIABA MEXAHMY-
HaTa JBOKUHA Ha AByOpoBORHATA JM-
uus. Tpu wacrpolixara upes xananure-
TuTe Tpadsa Ha ¢ BHHMAaBa MHOTO, 3d-
mioTo npa yecrora 28,0 MHz emno mame-
HEeHHE Ha Kanauurera ¢ 2 pF sopu Jio
poBumasane Ha uecrorara ¢ 500 kHz
B wo-ruckovecroTHHTES O0XBATH BiIug-
HHETO HA W3MCHCHHETO Ha KAUALWTETHTE
€ CBOTBETHO HO-Mafiko. Kanauurersr
MOXKE @ €€ HAMAjHW, KATO Npe3 U
CAHTUMETHD C€ OTCTPAHABA OIJICTKATA
HA OTPA3BKA OT KoakcHasieH xaben OTKEM
cpoBomsusa My xpaift.

3anousa ce ¢ Hacrpoiixara 3a ¥ecroTa
14 MHz, cnepsa Ta3u 3a yecrora 21 MHz
W WOCHenHa ¢e U3BBhPINBA HACTPOHKATA
3a uyecrota 28 MHz. Emus pednexrto-
METBD € MHOI'O IOJIe3CH TpH HACTPOH-
KaTa HA aKTUBHMS CJIEMCHT. Pc3oHaHCHATE
YECTOTH HA AKTHBHHA CICMCHT BHHATH
CHBOAMAT € YCCTOTHATE, IIPA XKOHTO Koe-
HUMEHTHT HA CTOAINM BBLIHK € MHHE-
MaseH.

PedriekTopbT e HACTPOUBA IO CHINHA
Ha4YMH HA Y€CTOTHTE, JaJeuu B Tabm. 18.5.
CriluecTBYBa BB3MOXKHOCT B AHTCHATA Ja
€e BI/IIOYHM KATO AHUPEKTOP OIue eJHH,
TPETH eneMeHT. Herosure pe3oHAHCHU
9eCTOTH €€ HOJy9aBaT, KATO CC yBeim4aT
€ 5%, 4ecTOTHTE, 3aAACHU 33 AKTHBHUS
€IEMCHT,

Axo ce m3mppmBa EHA HACYPOIKA 33
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MaKCUMAIHO [IOTHCKAHE HA W3THYBAHETO
B ofpaTHa pOCOKAa MAM 332 MAKCHMAfHO
H3IHYBAHE B HANPABJICHACTO HA THABHHN
IpY, aHTeHaTa npepsapurenHo  Tpsépa
Ja ce moHTHpa B paboTHOTO CH MONOXKE-
HUS 3 M3MEPBaHUATA €€ NPAaBsT upes
NOMOIUHA aHTEHa, MOHTHPAHA HA CHILATA
BHCcOYMHa. II»pBO Ce nposepsBar pe-
JOHAHCHUTE HCCTOTH HA AKTUBHES e€ie-
MEHT, KaTO B 3aXpaHBamara JMH#S ¢
noMoIITa Ha melid ce Broysa enun ped-
JIEKTOMETED, & aHTeHara ce BB3Gyxaa
OT mpepaeatesst, Hpe3 HIMCHEHME Ha
HeCTOTATa HA IpenanaTes ce yCTaHOBIBAT
HECTOTHTE, HIPH KOMTO KOeDHIMEHTHT Ha
CTOAIM BBIHU B JIHHHATA € MUHUMANEH.
Te3w weCTOTH CHOTBETCTBYBAT HA pPE3C .,
HAHCHUTE YCCTOTH HA AKTUBHYS CJICMEHT,
KOHTO, B Cyuali ue ToBa € HeobXonuMo,
Tpsbpa na OGbLAAT KOPUIUPAHM 0 H3BE-
¢THa crenes. Cney xaro ce ponyuar xe-
JaunaTe paboOTHU YeCTOTH, MO¥E la ce
TPHCTHON KbM PHHATA HACTPOliKa. AnTte-
Hata ce pb30yxaa o1 npepasarens. Kaxkro
OBHKHOBEHO, 33 KOHTPOJ HA H3TBUBAHETC
Ce M3NON3YBA SOUH OTRANCUCH HHAHKATOD
Ha HaUPErHATCCTTa HA OOJIETO C H3MEPH-
TEACH NunoN., PDUnarta HACTpoiKka Ha
QHTEHATA €& CBEXJA N0 JoHacTpoiika Ha
pediiexTopa. TpaGsa pa ce nOCTHIHE BLB
Berykd o0xBatd KoehHUMESHT HA CTOSLUA
BuimE 1,5 1 1; ponycraMo € To# pa mna-
pacHe B Kpawinara ma o0xBatHIe N0
2: 1 ’
Martepnann, weobxoxume 3a u3pabor-

BaHETO Ha TprodxsateH ,,JBOCH KBanpar®
(dur. 1842, cvors. Qur. 18.43):

Hacr A -— gypanymunnesa Tprla ¢ aua-
MeTsp 50 mm, nelenuna na
creHaTa 3 .mm, HBDKEHA
2,60 m,
B -— 4 6pog pypanymunvesn Tps0R
¢ aguameTsp 22 mm, aebenuHa
HA CTeHara 2 mm, JBIDKHMHA
3,66 m, -
Yacr -~ 8 Opos nypanymuHmesn TpolH
¢ nuamersp 18 mm, acGennua
f#2 creHara 1,5 mm, HBOKUHA
1,22 m, i

Yactr D -—~8 ©Opos 1pubu or PVC ¢
BRTpelIeR aunaMersp or 16
Ao 18 mm, peioxasa 0,25 m;

Hacy

Yacr a-— 8 Opos nnacTHH# OT HOJM-
cTupon ¢ pasmepu 75 mm X
xX13 mmXx6 mm.

Yacr b-—4 Opos TEKCTOMUTOBH ONaAC~

TRHE C pasmepd 100 mm X
X 13 mm X6 mm.



Yacr ¢~ 8 Gpos U-obpazun nucitdose
¢ pasMepH, nanesm B rabi
18.4.

Yacr d-—8 Gpos OTpA3BIH OT KOoak-
caaieH xalen © IpIDKMEa, 1o-
couena B Tabn. 18.4,

Yacr e--1 Opoit caMerpapaiy Tpasnc-
dopmaTop, wipaboreH coopex
OUMCAHKETO.

Ocaen ToBa ca Heobxomumn okosio 40 m
MENEeH eOHO- MO MHOTOXHMYEH aHTEHEH
OpPOBOANMK, XaKTO M NPHHALICAKHOCTH
3a 3aKpenBane, BATATaRe M QUKCHPAHE HA
elleMEHTHTE HA anTeHaTa.

18.11. MuorosOxBaTnn [Ae/ITOBI I
PAMKOBH aWTeHA

WasecTanre NEITOBHIIY PAMKOBY AFTe-
um (8. pasnen 15.4.5.) cIo uMarT MHOro-
obxpatHa Monudukalmy, HOKA3AIM Ha
npakTHKA cBouTe mobpu xavecrsa. Tosa
ofaue we o3Hauana, ¥e TE3M IEATOBHHH
AHTEHW TNPEACTABAABAT HAUBNHO OTpa-
OOoTEHH KOHCTPYKUMH € SICHO onpene-
AEHA XAPaKTepHCTHKA HA W3insysane. Pa-
aromoburennte OGUKHOBEHO HSAMAT BB~
MOXHOCT 132 HAOPasaT CpPaBHCHHC C
edexTHBHOCTTA Ha ApYra auTeHa, Hanp.
»ABOEH KBaapar”, a oTrzenumrte mabmro-
JCHHA, [PAaBEHy II0BEYE WM TO-MANKo
»Ha OKO“, ge mMorar ja BMaT Bceobuia
BAJIMOHOCT.

18.11.1. KonmOunupauie muorocfxsarig
HEATOBHEHE PAMKOBM AHTEHH

Kakro w npm ,psBoiimas xsajapat”
(pazzen 18.8. u pasnen 18.9.), upe3 xom-
GHHMpPAHO BKJIIOYBAHE HA SJICMEHTHTC HA
JEATOBHIHUTE PAMKOBM AHTCHH MOXE Aa
ce ocpuiecTeH paboTaTa UM B HAKOKO
obxsata (pur. 18.44), Trit kato € TPyaHO
na ce u3paboTy JENTOBHICH CIEMEHT C
HOpMANI® pa3Mepu 3a obxsara 20 m,
KOUTO 1a uMa HeoOXoauMaTa MEXaHuWvHa
crabunuocT, te3m aumrenu paborsar camo
B obxeature 10 m m 15 m. Enemenrure
HA AHTECHATA MOTAT Ha CE Opa3sMEpsT
cinopes, napuute or rabs. 18.4 mnu mei-
KUHHATE MM CS DPeCMITarT [no ypasH.
(15.10) v ypasn. (15.11).

Enementst 3a 00xnata 10 m, MowTHpan
B crabunnara pamxa 3a obxsara 15 m,
e m3paboTen OT MHOTOKAYCH MEACH NPO-

\ TDvka KA 30xXpaH-
bane sa odxbama
W0m

yr, 18.44. Kowerpyxuus ua xoMGmnupana nny-
O0XBaTHA NeATOBMAHA PAMKOBA 2ATCHA 3a o6xpa~
e 15 m/10 m (pasmepure Ag # Bg ca nanesn

B 1abn. 15.4): a-—nnacrmacopu oOTHKKR, b
HIONATOPH, ¢~ TOYKM HR 3aXpaBBage ja oOxsaTa
10m

soaruk. Toit ce ofrara upe3s nnactma-
COBY BRKCHUA MM IUHYPYCTA OT CTBKIO-
BRAKHO. [ipenopsiBa Ce B TOPHHTS BIIH,
B KOMTO € 34KPENBa €JIEMEeHTsT 3a 00-
xsara 10 m, xa ce BKIOYAT MAJIKH H30-
naropu b. Taxka ce usbsrsa Mexanuu-
HOTO TPHEHC MEHAY AHTCHHHSN CHEMEHT K
onmpBaLIATS wWHYpueTa. Jisara eneMenta
ce 3aXpaHpaT TOOTUEHHO U AUPEKTHO C
0 emud roakcHanen xaben ¢ BBAHOBO
ceapornenenue 30 Q. Hocemuar enement
33 ofxsara 15 m ce sBB30yxnpa upes
raMa-Chriacysary CAEMEHT.

Pednexroput (Crpanute Ag m By)
ChUIO ¢e opa3zMepsaBa cnoped tabn. 15.4.
Kaxro seue Gewic Karzauo, pasCTOAHNETO
MexAy AKTHBHMS enement U peduiextopa
He ¢ xputhyno. [IpH xoHCTpyKuusTa 3a
oSxsarure 15 m u 10 m ToBa pascrosHue
moxe aa Osie Mexay 2,00 1 2,50 m.

18.11. 2. Cuncena apyobxmarua
ACATOBHEHZ PAMKOBA anTCHG

Ha ¢ar. 1845 ¢ noxaszan axTHBHuSY
€leEMCHT HA CIHA MHOTO KOMITaxTHa Jiei~
TOBUIIHA PaMKoBa aHTcHa 3a obxmarure
20 m u 15 m. BoHuHuAT B HA TO3R
CHEMCHT € CXOIEH C TO34 HAa tujeidpsub-
patopa. B enHO BB3MOKHO Hal-Manko
OPOCTPAHCTBO € TMOMECTeR NPOBOJNHUK €
obuia gemxuna 14,55 m w ¢ Toma ce no-
Crara HeAOBBLIHOB pPE3OHAHC B 0OXBaTa
15 m. Ypes BRIIOYBAHETO HA [apasesuus
pesomancen kpur Lg—Cg B 71OuX2, B
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“Bgr. 18.45. Crevn ma apyoOxsarHa AeAropaupa  Daskosa aEresa 3a oGxesarmre 20 mf13 m, axrme
BeH eNEMEHT {(CTOHHOCYHT® 3 Cro0HTe BamaT 33 peduiexTopa), BCAYRM NAms 32 KLIOSEE:
<a B m

Frxpenbaie
& daehalny

Koaxcuarey
xadea

Tar. 18,46, JpyoGxmataa ASITOBMMHA pamsosa gsvowa 34’ obxmarere 20 m g 15 m, mmm
KORCTPYRIGIS & — A30IATODH .. IR
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550 (615) ‘ \

@ar. 18.47

Axrmsen encMent ma Tprodxsar-
a3 HeATOBHANA PAMKOBA aHTEHA:
@ -~ MEXQHMYHA KOHCTPYKHAH ¢
AWM 33 opa3mepssane (Croi-
HOCTHTE B CKOOHTE Ce OTHACAT 3a
pednerropa), b — rama-cerracy-
BRHE HA AKTHBHIS CNEMEHT

KOSITO TOKST € MaKCUMAaJICH, €& NOojysana
CAHOBPEMEUHO 3 BTOPHAT PE3OHAHC B
ofixsata 20 m.

Ilpenn na ce MoHTHPA B GHTCHHEHS NPO-
BOJHHK, HapalenuusrT TPEurdni Kpwr ce
macrpolisa 3a pesouancna yectora 15 0G0
kHz. Opmentnpospynnre CToHHOCTH Ha
CeNeMEHTHTe Ha kpbra ca: Lg=1,82 pH,
Cy=55 pF. Koraro xpsrst ce MOHTHDA
B aATeHaTa, MOTAT JAa Ce H3MEpAT JBe
HETrOBHM pe3oHagcHu uectotd: 14 050 kHz
m 21 100 kHz.

Ha pascrosume or 2,50 no 3 m or
AKTABHHSA €NEMCHT Ce Hamupa mzpabore-
HUSIT 10 ChlHMs mavan peduyexrop. [pi-
KUHATE HA DPOBOAHMUMTE HA peduiekTopa
ca najgeHu B ckobu aa ¢ur. 18.45. O6mara
AB/DKAHA HA DpoBoAHmMKa Ha pediiexTopa
pp3nu3a Ha 15,20 m. Ilpenu mowmrtzpa-
HETO B AHTEHATA UAPAJICHHMST TPEHTHIY
Kphr TpafBa pa ce HACTPOM 3a peso-
nmancrHa yectora 14 300 kHz (Lg~ 1,82 uH,
Cr~60 pF). Cruobenusr pednexropen
eneMeHT TpadBa Ja MMa SICHO H3pa3eHH
pesonancu npm gecrorw 13350 kHz n
20 200 kHz.

Ha ¢ur. 18.46 e ckuuupano eHo npel-
JOKEHNE 32 KOHCTPYKTHBHOTO H3IBJIHE-
HHe HA aHTCHATA.

Taszx  KOHCTPYKUHS

Y
A
\{Q/ .?zzxgrz/{é’a.fa

“\ ‘{\7’3 £

W

ecrecTaeHo MoXe na Obie u3MeHeHA B
3aBHCHMOCT ©OT M3NON3YBAHWTE MaTe-
pranu.  PapmomoGurenute,  oOmdamu:
SKCHIePHMEHTHTES, MOTAT 12 BHECAT HSKOH
rogOGPeHAs OT CIEKTPHYCCKO ¥ MeXa--
HEMHO eCTECTBO.

18.11.3. TpuoOxparua NENTORBAHS
PEMKORA ANTEHR

WAGUDJ e paspabotust enda Tpv-
obxBatra NENTOBHIHA DPAMKOBA AHTCHA
¢ BRHUIHMTE pasMepu Ha 15-m mestra nym.
Kaxro noxassa ¢mr. 18.47, upes poba-
BAHCTC HA [Ba NAPAJCIEH TPENTHINE
xpera L,C; v L,C, B enuy ICNTOBHACH
PaMKOB eJeMEHT, opazMepen 3a obxmara:
15 m, Morar ma ¢ NOCTHTHAT TPH Pe3o~
HAHCA HA U3IBUBATENA, TAKa ue TOH Ha
pabotu B obxsarare 10 m, 15 m u 20 m.
Kperer L,C, Tpsbea na mMa pe30HaHCHA
yecrota 28 800 kHz, noxaro L,C, ce
HacTpoisa 3a wecrora 15000 kHz. Hpu
H3MEPBAHETO Ha TE3HW PE3OHAHCHH Y-
CTOTH KPBropere Omie HE ¢4 MOHTHPARE
Ha anTeHara. BoGuHATe HA KpbHropere ce
HABHBAT C JaMeThp 32 mm OT BE3MOKHO
maii-geGen mpoBoaHuK. L, mMa 4 HaB.
(ceorB. oxomo 0,45 pH), L,— 7 #Has.
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Gur. 18,48, Tpuodxparin xadieina saTEHS, HPSI~
oxima or LRAN 4

(oveno 1,0 pH). 3a 43 ce noayyar Xena-
HETC PE3OHAHCHH YECTHTU, KOBJACH3a~
TopuT Cy 1psfna 5a HME XanagwreT OK0NI0
60 pF, a xouneusaropsr 5 — 100 pF.

B pediexropa ca BRTIOYEHR CHLIMATE
TPEATAILT KPHrose, HACTPOSHH Ha MANKOo
fI0-HECKA PCGHAHCHA vectora. B ped-
aexropa L, ce uqacrpoiiza Ha yecrora
27900 kHz w £,0, - na uecrora 14 550
kHz. Topa crapa 4pe3 He3HAUUTCIHIO YBE-
JMYSHHE Ha MHAYKTHBRHOCTHTC upr npul-
NMBUTENHD CLINUATE CTOWHOCTH HA Karg-
QUTCTHTE. PasCTOSHHCTO MEWHY aKTHB-
B CHEMENT u pediextoba MoXe Ia
Opie Mexay 2,50 1 3 m.

Ocobeno  puwmMande Tpabsa Ha ce
0DBPUE Ha  TPUKPATHOTO TramarChIvid-
cypane. Ot dur. 18.47b ce pumna, ve xaro
Jaxpansama AEHES C¢ u3nonsypa ol
goakcuanen xales, a OTHENHUTE Tamaa
CHIBACYBALIY S/ICMCHTH €A BKINOYEHH KbM

LTPCIIHKS GPOBOAHEK na xalena opes
xongenzatopu,  OpTamanuute  CTOM-
HOCTH Ha KOHUCH3ATOPHTE Ce onpeiessr
ONUTHO, 33 Jia CC NOAYYE HAR~-MaJIbK
BOehUINCHT Ha CTOSM BLIAHM.

Bewuxy xanaudreT — ¥ TE3W HA Tpen-
THEMTE KPBLroBE — MOFAT Ja ¢e 3ame-
CTAT C OTBOPEHH OTPI3bUM OT KOAKCHANCH
®z0en ¢ HOoAXOMMUa HBEKAHA, Te3d o1~
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PAZBUM MOraT a c¢ samsxar B Tpsbure
Ha HOCEIUMTEC pameHa. Tam T¢ He Ce 3a-
Oensi3BaT M Ca 33UIATEHH OT arMochepHn
BH3JCHCTBUSL. ’

18.12. Tproodxparua wadesua
agTena

DEK4NA ¢ paspabormn TpHoOxBaTHA
ragesna aHTeHa ¢ KOMUAKTHE, ONpOCTeHa
MEXAHNYHA KOHCTPYKUUS, KOATO CUTYDPHO
e HaMEePH NO-TONSIMO [IPHIIOKEHHE B
Hini3ko Obheule.

TloapoSHocTaTe OT MEXAHWYHATA KOH-
CTPyKIgs Ha aHTeHaTa MOTraT Aa ce BUIST
Ha ¢ur. 18.48. Tasu aurena mma Tpu
fIOApecHA €XHa B Apyra OTASHHHM cuc-
Temu 3a ofxmature 20 m, 15 m u 10 m,
xouto c¢a u3paboTeHHm CHOpE] cxeMarta

“br gur. 15,13 1 ¢ pasmepaTe, AaneHd B
Tabnuna 15.2. -

C uen MakCUMAJIO OTPOCTSHO 3axXpan-
BaHEe 33 BCAKA OT CHCTEMHTE € nipel-
BHACH OTHCHEH Koakcnaned xaben; cu-
METPUPAHETO B TOYKHTE HA 3aXpaHBaHE
cg oxasane HeHyxHo. OUHHTHTE 3a 3a-
Xpanpane Ha anrenara ¢ enun obur xkaben
BOAAT [0 3HAYMTENHO BAOLIABAHE HA
ceriacypaHero. Ot ¢pobpaxenus 3a me-
Xanpuna CTaOWIHOCT M 3a MKOHOMUSA Ha
xabesl  3aXpaHBaHETO CTaBa B HOJHMUTE
PAaBHUHE HA U3JIBUBATENHTE, KAKTO € no-
xazano na Qur. 15.13h. Ulnelidonere B
peduiexropute e OumBa na BHCAT CBO-
Sopuo nanony. Mexny npere AONHH pe-
MeHa wa peduiekropa ce ONBBA ONACT-
Macos wHYDP; ceofonuuaT Kpail HA wnel-
da ce ©BHP3BA KbM CpeaTa Ha TO3u
wuyp. IHnelidgsr Tpsabsa na € paspo-
JIOXEN XOPHIOHTANHO W A& ChBHAAR €
BrIONONOBSILIATA HA BIbA, CKNIOYEH OT
pohuure pamena Ha peduexropa. Taka
KanauuTHBHOTO BIIMSNHE HA METa/IHATA
Hocelna MaiTa pppxy uuleiidonere & My~
HUMANHO.

AHTeHHATA HOCEIAZ MaYTa, UPOXHI-
sKeHa BaJ ropHara pasHuia Ha efieMer-
TUTE, HOCH H €[lHa TpHENemMeHTHa JenTo-
BUAHAE pamKoBa aurena 3a obxsard 2 m.
Topa yabipKeHue eAHOBPEMEHHO CIHYXH B
3a s3akpenBaHe Ha oOTsxK4Te H2Z Hal-
HATOBAPSHUTE XOPHIOHTANHH CINEMEHTH
(3a obxsara 20 m). OO6rsxKuTE NOEMAr
YacT or TErfnoTo HM. Taka craea BB3~
MOXHO AbyruTe no 2,90 m pamena Ha
enemvenrtute 3a ofxsara 20 m aa ce H3.
pabGorar oTf aypanymupvesa Tpwba ¢
nuamersp 18 m u peGenuna HA CTEHATE



1,5 mm. 3a oOxsara 15 m €& MINON3YBAT
pebr ¢ aemxwsa 1,98 m, nuamMersp
15 mm u pebenmua HA CTrEHATa  CRIIO
1,5 mm. Cemmre TPHOH C& H3NON3YBAT
g 2a obxpara 10 m. [inamMerspst HA TP~
Bure ce w3bEpa SAMHCTBERC 1O CHobGpa-
WeHEs 3a Mexammupa crabuwiHoct, no
OTHOIICHWE UHa eNeKTPHHECKATe Iapa-
MeTpH Ha awTenara TOH wMa BTopocre-
penno 3Havenwe. Tosa ce OTHacH B 32
BepTEKanEMTe YacTy, m3paboremm OT
AHTEHEH NpPOBONHMK OF JIEK MeTan
Topxonsi €a W MHOTOMHIHUTE MERHYW
fIPOBOAHHUM, HO TC WINCKBAT CHEHUAIHA
FPIKK CPEy SJIEKTPONATHOTO pasnarane
B MACTOTO HA CBBp3Bane ¢ Tpnbure or
JIEK METat.

Hactpoiikata na OTHCHHERTS CHCTEME
ce cBeXHa M0 OnYumMAnHe nombupabe Ha

weiEMRATA Ha RacTpoisaumre  ruieh-
tdore B pedurexTopa. MocTuerara 3a KpC0
CLCHUHEHNE C2 HAJIACABAT Taxa, ue pefe
AEKTOMETHPHT, BKIKOUEH B 3axpanHsa-
mara  maums wpes  wmelid, ma ortuere
MEHUMSGEE  KOSDUINCHT Ha  CTOsSmE
BRAHAS

Tipu cpapussane Ha KadeiHara anTena
¢ ,JIBO¥mAs KBanpar® ¢c BHXAQ, 4€ 33
jiest ¢ca HeOGXoMUMH MHOTO NO-MAJIKO Ma-
Tepuand 1 crROGOIRO HPOCTPAHCTBO. B3~
MOXHO © ga ce m3pabora TPHOOXBATHA
xadesna anrena wa nprHwIma Ha VK240U
(px. pazmen 18.10.), crura ma Gwmar
pemeny yernemHo npobReMuTe NPy BIII0Y-
BAHETO HAA HEODXOMMMHTE PE3OHAHCHA
KpLYOBE B elumeHTHTe Wa Xadeasara
agreHa.
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19. Beprakainno NOMUPHIHPARY KHCOBLJIHOBN AHTCHH

OnucagnTe nocera anIeHH 3a  Xued
BBAEN H3MON3YBAT KATO OCHOBEH KOH-
CIPYKTHBEH €JIEMEHT HOJIYyBBIANOBHS ¥3-
JIBMBATEN ¢ XOPU3OHTANHA HONSAPU3ALHIL.
Hocrarsyda e obage cBobONTA NBIDKHHA
HZ H3ALYBALOMSA HPOBOIHHK <amMo Af4,
AKO aHTEHHHEAT NPOBOAHUK € PA3IOIOKEH
BEPTHKANHO HaA noOpe MPOBOMANIA 3EMHA
TOBBPXHOCT (BEPTUKAIHO TOIAPHIUPAH).
TIo npwmLKMI ¥ B TO3H Chy4aii cTasa gyma
‘33 eApH NONYBBIIHOB W3IbYBaTen, 3a-
MOTO YPE3 3eMATA, KOSNTO MOXKE Ja ce
pasrjexaa  xato 1mo-xoGep MM Io-
JIOT IIPOBOJHUK, HCTBBPIBBINOBHIT OT-
PA3BK Ce NOWhNIBa OIJICHAIHO IO enud
NMOJyBBAHOB M3ObuBaTen. B gali-npocrara
o (opMa Taxes YETBHPTBBIHOB Npo-
BOJHAK € M3BeCTel KarTo anTteHa Map-
xonu. Tazu aresa © ToKasana cCxema-
TouHo Ha ¢umr. 19.1. Ha ceoiara durypa
€4 HAuepTAHM DPA3nperesicHHATa HA TOKa
¥ HanpokeuHeTo. UeTBLPIBLIHOBATE
anTeHy, pA3NONGKCHU Ha 36MATa, Ce
HADWYAT CHIIO Taka HCCUMETPHUHH, 3a-
MOTO TE 34 pamKa OT XOPHIOHTAIIHMA
MOJYBBIHOB JUION €A HECHMETPUYHHA
COPAMO 3eMsTa. 3a Da3iuKka OT Aumno-
JIATE TE [ECTO C& HAPHYAT MOHOROAL.

EXBHBANICHTHATA 3aMECTHTENHA CXeMa
HA BXOHYOTO CHOPOTHBICHHEC HA e/{Ha

Al

N

A
;!\’\\;{“Hanpmﬂd@
i \\gg B
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g ¥

®rr. 19.1. Anrena ma Maprorw, DasHPONRIEHAS
92 TOKA M HAUPSKEHHETO
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Dupr. 19.2. ExsusaneHTHA CXEMa 34 OHDeAGIHe
Ha BXOIHOTO CHUPOTHBICHHE HA BEPTHKAJICH ¥ST-
BBPTREBIHOB HITHYBATEH, PAIDOJOXKEH HAHN 3CMITA

BEPTHKAJIHA YETBHPTBBIHOBA AHTEHZ CE
CHCTOH OT TOCHACHOBATEIHO CBBP3AHMUTE
CBIPOTHBIICHHE HA M3TbuyBaHe Rg, peax-
THBHO Cwupormeienne Xg (B cnyya#t Ha
pesunaHc Xg==0) ¥ CBPUPOTHBIICHHETO HA
semsira R, (¢Gwr. 19.2). Ortyk cnepsa,
9e MOIJHOCTTA, NMOJAICHA HA eHA AHTCHA
Mapkonn, ce u3pa3xoABa OT CHOPOTHB-~
JeHpeTo Ha marbyBane Rg w CpOpoTHBIE-
HueTo Ha zemaAra R.. B cunma ¢ ypasne-
BUETO

P,=I(Rs+Ry), (19.1)

Xbje10 I € TOXBT B NOJIHUS Kpall HA anre-
Harta.

Cruporusnensero Ha 3emsara R, e
HUCTO 3ary0HO CBHIPOTHBIICHHE, B KOCTO
BACOKOYCCTOTHATA GHEPIHA CE NPEBPHILA
B TommHa. [fonywapa ce cnensara 3apH-
CUMOCT MEXHY H3/BYCHaTa MOIIHOCT Pg
(I2Rg) u sary6maTta moumHocT Py(I2R.):

Pg=P,—Py. (19.2)

3a’na Moxe ciHA aHTeHA HA Maprco;i
na paGotu ¢ nobpa edexTmBHOCT, Hal-
BAXKHOTO YCJIOBHE € CHIPOTUBIICHHETO HA
3emMata R, ga ObAC U3BBHPEAHO MAJIKO;
Taka OW ce MONyYHSIO MaKCHMAaJIHO OTHO-
menne Rg: R.. Ha npaxraxa KM Chb-
npoTuBieHueTO R, TpAOBa na ce npubanst
BCHYKH OCTanany 3aryGmRM ChbOpoTUBIIE-
Hysl, KOMTO Morar na OpHar HocTa Ha
Opoit. 3a mavano me OwpHe H3C/ICHBAHO
TO-NOAPOOHO BIMAHMETO HA 36MATA BHPXY
CBOJCTBATA HA €AMH YCTIBbDIBBAHOB H3-
FBYBATEIL.



19.1. KauecrBeno 3a3emssade

Tloreqero Hayyayn H3CHCABAHMS Ha BEp-
TEXaNHATE M3aBusarenu ce Oazmpar Ha
HANUYHETO Ha HACAIHO UPOBOMIIA 3eMHA
TOBBLPXHOCT, T. € Ha 3€MsI ChC ChIpPO-
TuBnenpe R.=0. Ha npaktuka @e chuje-
CTBYBA HLCANHO TIPOBOLAIE 3€M#A, HO
1IDH - CHOTBCTHHTE IDWXU HElHHuTe CBOMH-~
CTBA MOTAT Aa C& UMHTHDAT HOCTATHMEO
TOYHO.

[Iupoxo pasupocTPaHcHOTO  MHEHHE,
ye po0para IpbMO3auUTa SHHOBMEMEHHO
gpencrapnasa M HoOpo 3as’emiieHue 1o
BHCOKA YECTOTA 3a BEPTUKAJIHUTE 4UTEHH,
& enuo 3abnyxmenuwe. ToBa ce ormacs
TIABHO . IO 3a3eMUTC/IMTE, MOCTABCHA HA
TOSAMA HBIIOOYNHA, IPU KOUTO eHeprusiTa
#a rpeMoresunara upes gebenu  opo-
BONHMINE Ce- OTBOKIA IO TOAIOYBCHUTS

SBOOY. 3azeMuTeNHATE IITOCKOCTH, KOUTO
e OPENIOYUTAT Haup. IPHE  CKaJIUCTH
HIOYBH, B IIOBEYETO CIIyYaAW MOraT Ha ce
PAsIIIOKIAT XKaTO [OOPH BUCOKOUECTOTHH
3azemureHusi. BEPTHXAJIHUTE AHTCHH W3-
HCKBAT HOOPO . 3a3eMIICHME 34 TPHhMO3a-
nmra ¥ #oGpo 3a3cMIICHAC O BHCOKA
gecrora. BeTe M3UCKBAHUS MOraTt Ja ce
3NBIHAT UPE3 MOMXOMSIH KOMOUHA M.

Otrhayano mie OpAe pasIiIcHaHo 3a3e-
MUIEHHETO 3a TPHMO3AMUTA; CHCHUAIHO
4IpM BEPTHKAJHATE AHTEHH To ¢ Oesyc-
JI0BHO HeoDXxomaMo OT ChOOpaXeHHs 32
“CUI'YDHOCT.

Muoro papuoirobuTenyt cuwrar, 4e
LEBP3BAHETO ¢ BOJOIPOBOAHATA MPEKa
HATBIIHO YIOBICTBODSBA W3SHCKBAHWATA
3a po6po saseMmneHue. AKo HAKOA €
‘3a6ut mapye Tppda B 3eMATA U 10 TO3HU
HaYMH € CTAaHaJ TpHTeXaren Ha ,,co0-
<TBeHa 3eMsa’™, TOM uECTO CMATA, Y€ €
B30 YCJIOBUS, KOWTO HE $aMO OCUry-
pasat K0GPO BUCOKOUECTOTHO U3NBUBAHE,
HO W CHIYPHa I'DbMO3aMTa. 3a ChXKaje-
HUE TE3H DONYNSIPHE METONM 33 3a3eMITe~
HHe 4eCTO ¢& okaspat menpurogad. flo-
HAKOra BHB BOJOHPOBOJHATA MpEXa Ce
wsnonsysat 1puou ot PVC, Bogomepure
BCE NO-YECTO Ce m3pafoTBar ¢ miacTMa-
COBY YaCTH, Taka YC TajBAHUYHATA BPB3KA
{10° BOHONPOBOJHATS TPHOM MONKe Oa ce
qIpeKheHe.  KOHTAKTHT B  MICTOTO Ha
<Bbp3Bame Ba nze TpeOM ue BUHATA €
‘OesynpeycH. Makap 4e Te3W MECTa HMAT
TOJSIMA KOHTAKTHA NOBBPXHOCT, 4YECTO
€NeKTpuYecKaTa BpB3Ka € Jsoma. [lpm-
9uHA 34 TOBA €4 YIUTBTHUTCIHHUTE Cpel-
crea: ¥ pexxara. Vsnonsypaemy, noHs-
mora. ¥ poOpu 3a3¢MIICHHS CE TIOAy4aBar,

Pur.

19.3, Tpnben 3azemmen

KOTaTo 3a3eMuTEHEST UPOBONHUK ¢e
CRBPXKE KBM THABHATA BONOIPOBOIHA
Tpuba MAJKO HAL HIHA HOX 3eMATa.

TpebruTe 323¢MUTCIN YAOBICTBOPABAT
mauckBamMaTa 3a Hobpa TpLMO3aIuTa,
ako Morar na Omrmar 3aluTH TOJIKOBA
15nGOKO B 3eMsTa, 4€ Jia IOCTHTHAT HO
nopnouseHnTe BOxd. Jlaxe m  TOraBa
TpabBa ja Ce HOCTapsAT UOHe ABC TpBoH
Ha pascTosmue 2 O 3 m eAna OT HpYra,
33 A Ce HAMANH TPEXORHOTO CHIPOTHB-
JleHWEe KbM 3eMATa. B 4YyKOeCTpaHHATA
JMTEPATypa YECTO €€ HPEnophsYBa TPb-
fata xa ce 3arpajiyl ¢ eOuH OKOM, KOHTO
a4 ¢C HaObAHM C XHUTPOCKOIHYHA COX
(ur. 19.3).

Moxe 2 ce M3n0J3YyBa KaMEHHA COJL,
marmesueB cyndar wim Medes cyndar.
Cien mOCTABSHETO ¥ CONTA CC HABJIAXKHABA
¢Boma ¥ ce nmoxpusa ¢ nprer. Conate no-
nofpspar NPOBOAEMOCITA HA MOYBATA.

®pr. 19.4. Toxope Ha CMECTBAHE Iv B OKONHOTO
HPOCTPAHCTBO H TOKOBE, TPOTHYAIMW B 3emura o
OpH SHMH BEPTHKANCH H3NABYBATEA

28%



o

Pur. 19.5. Huarpama #a nacodeno AeHCTERE BB
BEPTHKANTATA paBHyHA HA YHCTRLPTBBIHOB H3JIbY-
BATEH IPR padMuHa NPOBOAMMOCT Ha 3JeMHaTa
AOBBPXROCT: KpUBa 4 — OPH HOLANHO NPOBOIMMG
3eMuA NOBBPXHOCT, kpusa b -— npa nobpa upo-
BONBMOCT HA 3CMHATA DOBDLPXROCT, KpUBA € —
AP JOWA IPOBOAHMOCT HA 3EMHATA HOBBPXHOCT

Emun weiuex or 30 no 50 kg con 6m uman
pefictsue OT 2 10 3 TONHHA.

Tlpu u3ABLMBAHETO HA BHCOKOHMECTOTHA
SHEPTHA OT COMH BEPTHKANEH M3Tb4BaTCN
{$rr. 19.4) oxono mHero ce obpazypar
TOKOBE HA CMECTBaHC, KOUTO CHEL Mo~
HAJAHETO CH BBPXY 36MHATA TIOBBPXHOCT
e BPHLUAT KbM OCHOBATA HA AHTSHATA
(CHOTBETHO KbM OIJIEUANHOTO ¥ NPOIBJI-
JKCHUE B 3EMATA).

B saBucaMoOCT 0T CHCTOSHACTO HA IOY~
BATA CBIPOTUBICHHETO NO UBTS HA Paz-
NPOCTPAHCHME HA TOKA B 3eMATa R, MOXKE
Aa Obpae no-rojsMo Wi no-manxo. To-
KOBETE, HPOTHYAIM B 3eMiuTa, NPEIH3-
BHKBAT NaJ HA HANPORCUHCTO  BBPXY
cenpomsnenseTo R,. Tospssar ce ton-
BRHAY 32ry0H, NpUYMHEEH OT TOKa, KOUTO
HOHWAKABAT KoehulUmMeHTa HA NOJNC3HO
Jeiicrape HA auTenard. Buu3o Ko OCHO-
3aTA Ha AHTEHATA INIBTHOCTTA HA TOKA
€ Rai-ronaMa, szawoTo TaMm obparsute
TOKOBE NIpe3 3eMsTa ce chbupar paiuanio
OT BCRYKM CTpapm. B Tazu oGnacr BB~
HEKBAT Hali-rosemMuTe 3aryfn.

CbopoTuBicHHETO TO OHTA HA pa3-
HOPOCTPAHEHHE HA TOKA B NOYBATA Mpel-
HM3DAKBA OCBEH TOBA €HMHO oTCnabsaHe
zedhopMupate HR BLHIIHOTO nosie B Gnp-
30CT HO 3EMHATA TOBBLPXHOCT, IPH KOSTO
€ H3KPHBABA M XAPAKTCPHCTHKATA HA
HACO4YEeHO JeHcTsre Ha aHTeHaTa BHB BEp~
THKanuara pasaana. Ha odur. 195 e
1I0KA3aHO Kax pasimyHara npoBOAHMOCT
Ha 1I04BaTa MOXC 3 CC OTPas3| BBPXY
JuarpaMara Ha H3JTBUBAHC BBB BCPTH-
Kanuara passuua. Kpusarta g, HauepTana
¢ npexkncHara JMHuA, € NpPaBHICH DOny-
KPBL; TOBa © TCOPETHYECKHM WHCaHAaTa
KDUBa, XO#TO OH ChUIECTRYBaNA NPH Ch-
NPOTHBJICHUE [0 AT €3 pa3snpocTpane-~
HHE HE TOKA R.=0. [uarpamara Ha Ha~
COYCHO NM3abuBaHe, npeicrancHa ¢ Kpu-
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Bara b, ce moayuasa NpE HOPMABA G«
nobpa uposogumocr Ha nousata. Kpu-
BAT4 € BAXH 33 TI0YBH C JIOIIA NPOBOJH-
mocT. Or Ta3m Kpupa Morat ja e npe-
HEHAT W ToJieMuTe 3aryOW GPH 1°3ikyBa-
HETO, CBHP3AHN C ¢HHO HENEIATEHN0 YBe-
JIWYCHHE HA BB HA H3JIbURAHES BBHB BEp-
Takangara papunga. Owe OTTYK MOXE
aa ce pasbepe, ue TPHIONHOCTTA HJ
efHa auTena MapxoHu ce onpenensa ran-
HO OT NPOBOIMMOCTTA Ha IOYBATa.
Hsva Touny ¥ curypEu poHnmm Ge-
JIE3H, HO KOMTO [1a ¢e OUpSHeny npoBomu-
MOCTTA Ha- NToyBaTa. BraxHocrTa Ha no’-
BATA UM TJHTKO DPasnoONCKEHdTe Non-
IOUBEHHE BOJIM He ca §€3yCNOBHO NPA3HAK
33 0COGCHO MANKO ChOpOTABJICHAC IO
WHTA HA Pa3npocTpaHEHWE HA TOKA;
MHOTO OT CYXHTe NmouBH EMai 110-nobpa
BACOKOYECTOTHR NPOBOAAMOCT QT HIAKOH
BRaxpm 1iacrose. Bopara ¢ nelinata
rojigMa JMEeJCKTPHYHA KOHCTanTa orpa-
HHYaBA THGBHO [HIOOYMHATA, HA KOATC:
npomukear ToKOBEeTe B nousara. Cone-
HATE BOJHK JOBBPKHOCTA MM UPOnH=
THTE CHC COJieHa poja OHaTHCTH YOYBR
MMAT BUHAH MHOTO 106pa NpoBOXUMOCT.
J{oGpoTo  BMCOKO4YSCTOTHO  3a3CMIICHAE
TpabBa Jia OCHATYpH Ha 3CMHUTE TOKOBE,
npoTHIal 6130 A0 DOBHPXHOCITA HA
eMsTa, BT HA PasnpOCTPaHECHuE ¢©
noGpa npoesopumoct. Eman sasemuren,
3aKONAH Ha royisMa ppiadounna, HC MOXe
Aa WM3OBIHH TOBA YCNOBME; 38 UENTH
MOKE A4 CeH3NON3YBa CaMO NOBBPAHO-
cTHA 3a3eMHTENHa Mpexa. Tasy sazemu-
Teaa Mpexa ce u3paborsa 0T BB3MOKHC
Hal-MHOTO H Hal-HBRIH METANHU HpPO~
BOJHUIHE, KOWTO Ce HOJaraT pauanHo
¢ HEHTHP OCHOBATA HA aWreHarTa. Paguan-
HATC WNPCBOAHALK MOratT Ja Jiexar
BBPXY HOBLDXHOCTTA HA 3¢MATa, HO Hali-
yeCTO Te ¢e 3aKonasar wa Abnboumna OF
20 no 50 cm. Papwanroro nonarase Ha
NPOBOJHANUTE CHOTBETCTBYBA HA NIBTA HB
PAa3npOCTPAHEHAE HA 3EMHUTC TOKOBC H
B OAM30CT N0 OCHOBATA HA AHTCHATR,
KBAETO MABTHOCITA Ha TOKa € Hal-ro-
nsMa, ce crbupar Hal-MBOTO OPOBOJ-
HULM Ha SAWHIIA IJIOLL, -
Pamuaoupepasatenwre 32 CPeAnd BBIHE
paboT4T NOYTH BHHATH € BEPTHXKAJHE
aHTeHM ¥ NpH TAX CC A3NOA3yBaT 3ase-
MHATENHA MpEeXH ¢ Haii-manxo 120 pas-
HOMEpPHO pasupeieneHy o Xpera pa-
AWARHM VPOBOHHUM, V3Mepsanusara <8
noKa3aj M, 4e IPW M3NOA3YBAHETO CaMO
12360 npoBo/IHIKA 33TyOUTE RAPACTRAT,CHE
7%, a npu nonarasero Ha 30 OpOBOJIHA-



xa —c¢ oxono 15%. B wbcoumnuopus
©0xBar ¢a HEOOXOMUMNM NO-Majisk Opoit
¥ NO-KBECH HPOBOMAHMLM, HO ¥ B TO3M
LNY4AH BAXKH UPEBUIOTO, ye 3arybure »
3eMATa 1ie On4aT TOJIKOBA IO-MAJKH,
KONKOTO nopcyue Ha Gpoi W HO-IbIrH ca
APCBOM MITE HA 3a36MUTENHATA MPEKA.
AKO Mpexara ¢ JOCTarhYHo Thera M ¢
JOCTATHUHE IO, 3a3CMJICHEETO IO

BUACOKA HSCTOTa MOXE na CC H3INOJ3yBa .

# 33 IPBMO3AINKUTE, 3AL0TO OOBKHOBEHO
B TAKUBA CiYYAU HPCXOMHOTO CHIPOTHB-
JICHUE B MACTOTO Ha 3a3¢MABAHS € CHBCEM
MAJIKO, .

Beproxamaure HA3ABYBATENY B KLCO-
spaHopEs 00xBar Tpsbra na ce cHabgsr
£BC 3aA3EMUTENHA MpPeXa, CHCTOANE Ce
OT noHe 6 nposomHmka. Te sanoupar OTF
OCHOBATA HA AHTEHATA U CE€ PABNPEHLTST
panuanuo, NpuCHH3ATSIHG PABHOMEDHO
£10 Kpbra, XKaro ce 3aKonasar Ha OKONo
20 cm B seMmara, Jn/OKAHATA HA BCCER
gIPOBOMHMK Bb3JiE3a Ha A2 32 wHail-
Jparata  OT w3nomsysaumTe paborun
spiaan. Y1o-706pe € nposogHULuTe KA Ca
fIO-JLITHA, HO UPH HYXAAa Morat Ha ce
TIOMAraT ¥ YO-KBCH HPOBOAHWUM. Beuwuxu
3A3EMUTENIHY  UPOBOJHUIY C& CBHP3BAT
200pe raaBaHMYecKH B UEHTBPA IPH OCHO-
BaTa Ha auteHata. J{oGpe ¢ B ToBa MACTO
B 3eMaTa jJa ce 3abue O exUN JONEBI-
anTeneH Tpren sasemuten. Tol 6u Morsi
Ha CAYXM H 33 3aKPErBaHe HA [POBO/-
HULMTE Ha 3aseMuTenHara Mpexa. Toi
®aToO B CCHOB&TA Ha AHTEHATA [UILTHOCTTA
M2 TOK& ¢ Hali-rojisMa, Kpast ua adre-
Hata TpabGBa na € CBBP3aH € MeTaiHa
1043 ¢ BBHIMOXHC HaH-ronsaMa mioul
Hecto ce npemnara csoGoaruTe Kpauia
HA 3a3EMUTSIHUTE NPOBOAHHIE Ha Ce
cHabusar cpme ¢ TpulHE 3aseMuUTeTH.
O6UKHOBEHO Ce W30UpaT NOUBHKOBAHK
MEOHM KIE JKenesuu nposopHuiy, ipo-
BOAHULMTC OT 1TEK METAN Ca HENPUTOIHI,
3a1IOTC TE ¢ pa3znarart B pousara. Hail-
TVOOKCMAMH H H3ROI3YBAGMH U 33 rPb-
MO3AIMTA ¢4 FOUHAKOBAHNTE CTOMAHEHK
nentd ¢ pasmepr 30 mmx3,5 mm wnx
YIOUWTIKORAHY CTOMAHCHH [PLTU ¢ HUa-
Metvp 10 mm, Pagnanuara sazeMmuresina
MpeXa HC € HAKAKBO TBBPAO HPABHIO;
TH € CaMO A0 0CODeHO yhauHo W3nbi-
HEHO 3ascmiien#e. Yecto MecTHuTe OCO-
GeHoCTH [PUHYXKAABAT Ha €S JeficTnysa
o gpyr Havdd, Karo npaswio zazeMu-
TENHAUTE BPOBOAHHUM TpsbBa na noxpu-
BAT BBE3MOXKHO HAli-rojsma wiou #¥ 4a
€€ KOHUCHTPHPAT NPH OCHOBATA HA
BHTCHATA:

BbhextuBaOCITa HA eQHA BEpTHKAIHA
AHTEHA 3ABHCH MHOTO OT KaiycCTBOTO HA
3a3eMMICIHATA Mpexa u 6e3 npeypesu-
HEHWe MOXE Ja Ce Kaxe, ue HoBpoTo 3a-
3CMIICHEE O BHCOKA YECTOTA € K104 KbM
yenexa.,

19.2. Xapaxrepueruru
H2 YeTBHPTBHAHIBHTE
BEPTHRAIT HA3JSUBATLIM

Tol xaro pbimxusara (CbOTB. BHCOYH~
HATA) HA EAMH YeTBBPTBLIAHOB H3NbLYBA-
TeN BBIH3A CaMO HA NONOBHHATA. OT
ABUKHHATA HA ©AHH [IOyBBJIHOB JIMION,
Heropata cbexrupHa BHCOYHHA My €
ChUIO J(BA DBTH OO-MAJIKa:

A

Hetr= 05628

(19.3)

AKXO ABJOREHATA HA BHIHATA CE 3aMECTH
ype3 uecrorara f 8 MMz, ce nonyyasa

47,75

Heff::'_f" : (194

Obumnte crobpaxenust 33 IHAYSHHUCTO HA
edeKTABHATA BHCOYKHA, CHOTB. ALKUHI,
ca pajend B pasgen 3.1.6.

Edexrupnara Bucoumua na aHTCHATA ©
geobxoamMMa, 38 A MOXE fla C& H3UNCHH
CBOPOTHBICHUETO Ha H3nbuBaHe Kg:

2
Rsm1579.(§;§ff) : (19.5)

ITo rasu dopmyna 3a ennH YEersspPT-
BBIHOB H3JIBYBATEN €& NONYYaBa Ch{po-
THBACHUC Ha RTbusane Rg or 40 Q.
Cnopely efnHa HO-HOBA TEODHE TOYHATA
crolinoct Ha Rg ¢ 36,6 Q npy nipennosio-
KEHHUe, Y¢ HACTDOCHUSIT B PE30HANC
YEeTBBPTOBAHOD H3/IBUBATEN CE HAMHpPA
HANPABO BHPXY 3GMHATA MOBBPXHOCT.

Bxoduomo conpomucaenue Rg na enun
HACTPOEH B pC30HAHC YCTBBPTBBAHOB
M3NBYBATEN, DAsTIONOMEH HAL 3€MSTa,
€ PABHO HA CyMaTta OT ChNPOTUBICHUETO
HA u3mpuBaHe Rg ¥ 3arybHOTC ChUpO-
THBACHHE Ry

RE:—'RS—{"‘RV (19.6}

B Ry ca BKMICYCHH BCHYKU CHINECTRY
pauM 3arybuM ChupoTHUBiCHHH, HO A0~
MUHHpAT 3arybute B 3emsTa.

Koeguyuenmsm na crscasane V62
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440+
&
085+
6480 - Gur. 19.6
ez 3apucEMOCT Ba xoedBOueHTa Ba CKb-
g= L/d capage ¥ Ha emuil HEeTBBPTBBIHOR
£ n3NBpUBATEN OT omoulxielme:m BHIDKH~
- e= L,
Q75 1 1 1 i : wa/pnamersp  Se=L}
50 0 150 200 250 300
S=Lid

eWH YCTBBEPTBLAHOB K3NbuBarTel 3a-
BUCH OT OTHOIUCHUETO Ha ABIDKUHATA HA
w3TpuBaTeNs KbM mHaMerspa My. L u d
umar enwaxsm rumvencwn (wanp. L B
cm, d B cm). YactHoTo Ha TC3H JBE
qpCAA NPEACTABNABA KOCGHOUCHTBT S,
Ha dur. 19.6 ¢ pazeda 3aBuCEMOCTTa
Ha KoedMImeHTa Ha cxpcasane VOt xoe-
$unuenta S, .

Koegsuyuenmem S (OTHOWEHEETO OJb4-
sreunalouasemsp) OOPEREHs W BBHIHO-
BOTO CBIPOTHBJICHUC HA €HHA NPHYKO-
pEOHA anTeHa. TO C& MPecMsITa IO ypas-
HEHHCTO

Z, = 601n1,15 §. 9.7y

Z, ce nonyyasa B .

OT1 ypasHeduero creass, 4e Z, Ha
anrenara nle Obhe TONKOBA TO-MAajKo,
KONKOTO NO-Maipk € KoehuuueHTsT S.
Ot gpyra crpaHa, © W3BECTHO, ue ,acle-
auTe” M3NBYBATECHY MMAT [O-rojiaMa Hig-
pouMHA HA NPOMYCKaHATa YeCTOTHA JICH-
ta (B), OTKOAKOTO , ThHKATE" aHTEHHU
nposoanuuy. HariemeH npumep 3a ToBa
¢a U3BECTHHTE HIMPOKOJNCHTOBM HHIIONHA
(k. pasgen 4.3.). 3aBUCUMOCTATE MEXKAY
xoeuuyenTa S ¥ MPOYMHATA HA TPO-
NycKaHaTa 4eCTOTHA JIeHTa JIECHO Morar
A4 & E3pa3iaT MaTeMAaTHYECKd, aKko e
HM3XO[M OT Kauecmeenusn iakmop na anme-
pama . Toit mpexctaenspa eapa Oe3-
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HEMEHCHOHHA peAnusya, XosTo CcC ne~
duuEpa OT OTHOMICHMETO HA BHIHOBOTC
ChIIPOTHUBICHHE Ha apreHara Z, A KbM Heki-
HOTO BXOJIHO CHAPOTUBACHKC RE:

QA‘:% . (19.8»

Toit ¥aro wupodunama HA BPOHYCRG~
HOMA YeCronHa Jeina B Hz CE onpeneiis
ot (dopmynara

Fres
p==lise, , 19.9
a (19.9)
MOXE A& CC NOoNIoNH
Re _
B=fres 7 (19.10)

OT ToR2 YPABHEHNE Ce BAXAA, Y€, o0mo
B3eTO, IMpOUMHATZ Ha HPONyCKaHaTa
4ecTOTHA JISHTA Ha e/Ha aHreHa Crapa
TOJIKOBA NO-TOJMA, KOJIKOTO HO-TOIAMO
e ReRHOTO BXOHHO CHIpOTHBICHHE Rp
H KONKOTO NO-MajiKO € BBIHOBOTO H
cpoporuBneEre Z, . Zp € QyHKiust Ha
xoeduigenta S, 3aToBa cHOpeR ypabH.
(19.7) ce mony4apa, %€ UpH HEMAISBAHE
Ha KoeduupenTa S MMPOUHHATE HA IPO-
IIYCKAPATA YeCTOTHA Jewra B mapaciea.



@ur, 19.7

Huarpams Fa HACOYEHO HEHCTBIIs
BHD BEpTHKANHATA PUBHUHA HA
BEPTHKANBY USNRYBATENM C D3~
SHEHA  APIOKHHA,  PAsIONONeHH
naf  nobpe NpOBONSE  3eMHa
?Q?$l}XIiQCT: a ~— H3An4B8arcid <
mrixana 1/4 A; b — H3rpuBaTesn
¢ meazupa 3/8 A

19.3. Vizgpuparesmmt cpolicysa
WA BEPTHKANHHTE AHTCHH

© Huarpamara Ha HaCOYCHO H3NIBUBAHE
HA OTRECeH H3BuBaTeNl BLB BEPTUKAN-
HATA PaBUMHA CC OTJIMYABA C MHOTO MAIBK
I Ha usnpupsane., [lpu tosa obaue ce
fipeAnoiara, 4 ANTEHATA € IOCTABEeHa BaL
nobpe fpoBONSLIA 3CMHA [OBBPXHOCT,
CHOTE., Y€ DPOBOAMMOCTTA Ha NOYBATA €
Guna pono0peHa Hpe3 [onaraHeTo Ha
poAxongiua 3aseMuTenHa mpexa. Jdua-
‘rpaMaTa Ha HacOouEHO HEHCTBHE B XOpH-~
JOHTANHATA pPaBHMHA nuMa ¢opMara Ha
OKPBIKHOCT, OT KOETO ClienBa, Y& Bep-

19 Haprunpk no aBTens

TEKANHATE TPSUKOBHMHM AUTEHA €A Ho-
HACOYEHHU H3ILYBATENN.

Ha $ur. 19.7 3a npumep ca noxazans
JUATPAMHTE HA HACOYCHO NeliCTBHE BLB
BEpTHKAIHATA PABHUMA HA OTBECHH U3
NLUBATENY € pasjiMuna JBIDKHEA, KOUTD
€a MOHTUPAHU HENOCPENCTBEHO Had nobpn
npoBOLAlA  3eMHA  BOBBpxHOCT. lph
YeTBLPTBLIHOBKTE W3NVBUBATCIN ‘BIbIbY
g8 pa3TBOPa BB BCPTHKAINATA DABHRHR
e mewny 10° # 55° mpu KoevO BIBABY
Ha BBR3BHILCHUE BBH3AW3A Ha okono 30°
(dur. 19.7a). OTBecua aHTeHa ¢ MBJUKEHA
3/8 A (dur. 19.7b) noxassa efHO €TECHA
Bame na bruaa Ha pastsopa (or 8° 4o
40°) pp¥ Brbi HA BHIBUILSHMS OT OKOIDH
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dur. 19.7

Juarpasta #Ho HACOHEHO NHeitorame
BBLB EEPTHRANHATA pPaBHEHA Ha
BEPTHKAMHN HUIBYBATEU € paz-
JEYHA  JBIDKHE,  pasnoNOKeHn
Hal HOTpEe NPORONSINA SCMHZ

23°, Ome no-6nraroupusTHO © HION3Y-
BAHETO HA BEPTUKAJICH NONYBBIHOB W3-
JIBYBATEN, IMUTO [OJCICH BIBA HA pa3-
wpopa ¢ Mencay 5° u 35° upu bILa Ha BB3-
BHMCHYUE BLB  BOPTHKANHATA  DABHUHG
apubmasurenno 17° (pur. 19.7¢). Hait-
J00pu usmpyBaTONHE CBOHCTBR HMA TO-
DYRAPHUAT uziedsaresn ¢ gemuuaa 5/8 A,
Toé uma Brpa #a pasrsopa or 3° no 27°;
BUBILT §4 BHIBUMICHMC B TO3H Cnyuall e
camo 12° (dur. 19.7). Axo jgwmxudara
Ha uIThuBaTeNs c¢ ysenmun wam 5/8 A,
EINBUBATCHAUMTE CBOHCTBA HA AHTCHATA
OTHOBO ce miowmasar. EOHO cpaBreuude
H3 NHALPAMUTE HA HACOYSHO JelicTrue
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MOBBPXHOCT I ¢ — UWIBUBATEA €
Asaxunn 12 A, d — wsnpaparen
¢ Avnaxuna S/8 A

BHB BEPTAKAJIHATA DABHUHA Ha XOPH3O0H-
TajHUTE NoAyEbanoBa aunoas (Gbur. 3,12}
¥ Ha BepTHKAJHUTE WsibuBateny (dur.
19.7) noka3ea SCHO NPEBBHIXOACTROTO HEA
BEPTHKANHATE AHTCHH,

Tasu woucrarauusi BAXY U NPH CpaBHeE-
HUE ¢ XopusoHTauute Mra-auteHH, akoe
CC MRXOHM OT TOBR, Y€ MANKWsT BUBN HA
BRIBUIICHAE BbHB BEPTUKAIHATA DADHHHS
€ Hall-paxHaTa OpeHToCTABKA 38 NAJCHHC
paznpoCTPaHCHUS HUPE3 OTpaKeHue oY
#ouocdepara.

PeliedneTo, Haml 3a HAKAKBa onpene-
gema pen na ce u3bepe XOpPUIOHTANCH
maE  BepTHKANeH  MaanyBarten, Tpabea



& <& m3eMe, Karo Ce MMAT NpeA-
BEA OCOGEHOCTATE HA MECTHOCTTA M Bb3-
MOKHOCTHTE, € KOUTO pasnonara pajno-
moburensr. Euun BEPTHKAJIEH W3TbUBA~
TEN CE M3NON3IYBA HCPAUMOHANHO, 4Ko
He Moxe na 6pae nocrasen naj ceebonua
M N0 BRIMOKHOCT PEBHA NOBLPXHOCT.
Tosa o3nauaba wanp., e To¥ He Ompa aa
¢€ MOHTUpA Ha Hsxos cBoConma nno-
wanka B rpaga. B rpeTo 3acTpocHd Me-
CTHOCTH BEPTHKANHAAT HITBUBATEN TPsit-
Ba Ia ce 3aKpeny wa Hal-BHCOXATA BB3-
MOXHA TOYKA, Taka Ye na JCMEHKDE
Han oxonsute ppensnrcTous. Ocren vopa
3asemurennara Mmpexa 1psCea pa Gpae
»IOBIUIHATA® A0 OCHOBATA HA ANTEHATa,
KaTo C¢ H3rpajM BL3MOXHO HO-IPOCTOp-
HA M3KYCTBCHA 3a3€MUTCEIHA MPEXA HOX
dopMara Ha nPOTMBOBECH  (rpayHK
WICHH) H, KO CLIECTBYBAT, KbM MpE-
sKaTa /13 ObUart BKIIIOYEHU BCHYKY OKOMHA
METAIHN NOBBPXHUHE M JAPYIH HpPOBO-
NIy MCTaTHU CTPYKTYpu. Tosa Suxa
MOTau fia Obpar HanD. JaMapuHeHH Ho-
KPUBH, ONYHY¥ ¥ BOJOCTOMHM Tpbly, BO-
JONpPOBOAM H MAPONPOBOA, XaKTO H
rpeMooTBOIM.  Ilnockure woxpEBH ca
O-NOAXOJALIY, OTKONKOTO  CTPBM-
HuTe,

TBHPHCHNUCTO, we& BEPTUKAIHITE W3/TbY-
BATEMM  HE ca pobGpH Karo npueMHa
AHTCHA, BCPOATHO MOYMBA na Gakra, ue
T¢ €A HEHACONMCHN H 3ATOBA NPUEMAT
COHAKBO HOOpS HE CaAMO fIOSIE3HHTE Cur-
HANY, HABAIUM OT BCUYKM CTPANW, HO H
CMYLIABAIMTE CArHany Ot GJIM3KATA OKOII-
HOCT, NPeMV3BHKAHM OT ENEKTPHYCCKH
ypcay ¥ yerpolicrea,

Hpyr apryment, xOHTO MPHBUIHO ro-
BODH [DOTHB H3NOA3YRAHCTO HA BEPTH-
KanuuTe aHTeHH, € poasprianusta. darr
€, Y€ CUTHA, H3NBYCH C BEPTHKAMHA NO-
JSIPU3ALKA, €€ OpUEMa MHOTO no-crabo
OT  €lHA XOPUIOHTANHO NONAPHIHPAHA
AHTCHA, OTKONKGTO OT SAHA BEPTHKANHO
ONAPE3KpaNa HpuemMua  aureua. Tasd
3aryGa sapany npoMSHATA HA WOAADH-
sawsTa obaye ce aOABABA CAMO NPH [-
PEXTHO  PA3ppOCTPaHeHHUe, HANp. UpH
IPUEMAHS HAa AHPEKTHATA BLIHA HAN,
obwo B3ero, B YKB u CBY 06)&BdTVL
Tlpn pasnpocTpaHeHye 4ped OTPaKcHue
o1 Honocdiepara, 3a xoeto Tpabea na ce
ABLPKA CMETKA TIIABHO B KbCOBBLIIHOBHY
o0xBar, A3MEHEHUNTA HA DOANPU3ALMATA
€A NPaB®IO, TAKa YC HE MOXE 4 Ce Kane
X0fl OT [JBETE TONSPH3AUNOHHN PABHUHYU
e HOMUHUPA B MHECTOTO HA NpHeMaHe
Ha curuana.

I

Wur, 19.8. Anrena ,vrpaynn weds® ¢ xo;')monv-.
TAMHE PANBANIH YPOBONHBIN

19.4, Koncipyxnus pa Hepacodess
BEPTHCANKE HITLYBATH -

Ksracuueckata antens wa Mapxora
BEUEC PSAKO CE W3UOA3YRA OF PANHONIc-
urennTe, 3aM0TO 11O CNOMEHATHTE dpn-
qprHE  Hali-uecto e no-polpe ' BepTHKaN-
HAAT M3JTbYBATEN JA CC MOHTHpA. Pb3-
MOMHO Haii-BACOKO, & €CTECTBEHATA: 36M#
Ha €€ 3aMEHH OT Mpexa oOT npPOTHBO-
BECH B OCHOBaTa wWa aureHara.  Team
npoTusoBecH OOHKHOBEHO C€ “HApmyar
paduaay, 3AMOTO W3NN3AT PANUAIHG OF
OCHOBATA Ha HaNbuBatens. lianara mpexa.
OT T[POTHBOBECH . CC HADWMA - 2paynd:
naein (OT AHTIL: 3a3CMATENHA PABHUHA),
a papuomobuTenire HapuUIaT BEPTUKAL-
HUST M3NBYBATEN € Mpexa OF BpOTURG

BECKH aumena ,,2paynd naein’, )
19.4.1, Aunrena wpayun oneitm» ;

Cxemara wa eOma awWTesa ,rpayen’
mneu” e noxasara ma dur. 19.8. Pa-
puanute €a obpa’ysanyg oOf BBIMOKHG
Hal-rolisM Opol BPOBONHULE C HbJIXHHZ
A4, KOHTO ca ONBHATH XOPUIOHTANHG
OT OCHOBATA HA BEPTUKANHHUS MCTRLPT-
BRiHOB  manwuBaven. Te ca cmwp3amy’
emnH € apyr GAM30 1O OCHOBATA HA AUTS-
HATA, HO CaMaTa aHTeHA € U30Jupana or
ax. Tpabea na ce nocrassr naii-manxe'
4 nposoanrxa. Tri kaTo TOBA Ca YEeTHLPT
BLIHOBA  OTPAYBUK, HACTPOEHH B pc~'
3OHAHC, Y B KPAULIATA UM M3 M&‘(CKM)’M
Ha wanpexcHnero, e Tpabsd ma ce oxaw
4aT 4pe3 M30NATOpH.

BxopoTO cuLnpoTHBIEHRE NA aHTEHATR
»TPayHn naeiin® (36 Q) & MuOro ManKo:
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@, 19.10, Crraacysage Ha QHISHA ,TPAYHER
snein®  upes TpaHcHOPMAPALIC 3BEHO, RPOJIC-

scepe ot Jeedpui

RaToBa  VIpW  JUPEKTHO 3aXpaHpaice <
woaxcnanen kaGes ce nosBABA PasChria~
cypare. BHOPOCHT 32 CHIIACyBaHETO 4e-
©fO ¢e PEuaBa no CHEAHMA HAUNH: NPOBOA-
wuULUHUTEe Ha 333eMUTEIHATA Mpexa HE Co
XAMBAT XOPHIOHTAIHO, 3 HAKIOHCHH Ha~
SOy NOR BB OKoNo 135° cnpaMo @3-
wpupaTess.  lipw ToBAa CEe  nonyuasd
BXOAHO CHIPOTHBIIEHHC OT OKOJIO 50 €.
x4 CHKASICHHE IPH TOBA OTHACTH CC Tyom
VIDSAMMCTBOTO Ha MAfKusi BLHA HA BB3-
BUICHRE. 34 a ce MOy Chijlacynane ¢
GBHKHOBEHUTS KOGKCHaHN Kabej# ¢ Bbll-
woso chopoTupaenne 60 €, On Tpsib-
$aN0 NPOBONHUUKTE Na C& OTBSAAT 01
HecHO HAnony. AHTEHATA ,FpayHi anela™
B [UpeBpbIA B SIH BEPTHKAIHO BOCTa~
HEH NONYBBLIHOB JUOON € JBOMHO HO-
ONAMa BUCOYRHA,

FOUHOTO ChIjlacyBaHe Ha AN JICHTOH
any koakcuaneH Kabei KBM BROXHOTO
CRIPOTHBJICHE Ha AaHYcHaTa ,TPAYHA

o)

e ¢ BE3IMOXKHO C NOMOINTa Ha 9CT-
BLPTBLIAHOR  CHINIACYBaIll whekd " (BK.
pazpén 6.6.). Taxes mneid 3a Blok-
‘pare Ha TPOK3BOIHO HBADBI ACHTOB Ka~
6en ¢ pokazan Ha ¢ur. 19.9 (32 nzancse-
wwero wx. pasnen 6.6). Tlo m3BecTHu
aputuEY TPEOBA A CC DPEANOUCTE 3a-
"KPAHBAHCTO YPe3 KOAKCHAJICH xabeid €b-
WO u 3a TOBA, 4€ rpayHu-IednsT e
efifa HecAMETpHYHA AHTEHA. VispaGorsa-
HETO HA KOAKCHANEH CHIUacyBsail uuieiid
‘ofage € CBBP3aHO C MOXAHHIH TPYR-
HOCTH, AKO JHMICBA TOAXOLSIL T-obpazen
PASKIONITEN 33 KOAKCHAJHU kabenm.
Koliro e ce nmopepasa Ha Ge3ynpes-
HOTO OT eIEKTpHYecKa [NCOHA TOUKA
CRBP3BAHE HA KOAKCHANHHTE xabeny, By
TpsiOpano N M3NOA3YBA CXeMa 34 CBE-
ACYyBane € KOHLEHTPUPAEA CJCMCHTH.

Ha ¢ur. 19.10 e nokaszana ejiua MHOrO
yhadHa cxeMa 2a CLIVIACYBaHe, paspa-
Sotena ot B. 3eefipud, Hpesper. Crasa
oyma 3a ©OWn T-o6pasen CBIHACYBALY
ereMenT, KOWTO HMa CBUMMTE CICKTpU-
Yecky CBOHCTBAR, Kaxro CBIIACYBAILHAT
qeTBBPTBRANOE TPanchopMaTop. Bobu-
mmre L, w L, uMat CAHAKEA WHAYK-
rupgocy. Te ¢a pAa3fonOXeHH B TPO-
CTPAHCTBOTO TaKd, Ye Ia HAMAT B3auMpa
Bpb3ka. [IperoppuBa O Gobuunte Ha e
uapusT cpofonuo ot meben NpOBOAHHK,
3a na MOXE Aa €8 M3MCHS WHAYKTHB-
HOCTTZ CaMO upe3 CBUBaHe WIH Pasts-
rage Ha OoBumparta. KonaeH3aTOPBY C
e we3gyuleH TPHMEP-KOHIAEH3aTOp, 33
fa GbOe CHINACYBANIOTO 3BEHO C B3~
MOXUO Hali-Manku 3aryOu.

Opa3MepsBanero Ha CXeMaTa & npocTo.
ChulecTBYBA M3HCKBAHETO 38 TOYHO CBI-
JlacyBaHe Ha HMICHaHCa Ha xabena Zy
KbM BXOAHOTO CHIPOTUBJICHAS HA AHTC-
nara Z,. MAMnesaucsT Ha tpauchopmu-
PAIOTO 3BeHO Z,, Ce npecMiATa mo -
pectoto ypasuesue (5.31):

A

Ztrz\/zk./.
ITo-HATATHK €A B CHIA 3aBHCHMOCTHTC
y .
Zy=0Ly=0L, W Zy7 50

xpmeto © ¢ 8 Milz, C—38 pF. L—38

pH, 1 Z—3 Q.
Ipustep

_ Iipuema ce BXOLHO CHIUPOTUBICHHUE HA
agreyata 32 Q. 3a 3axpapsaHc e ©%



pur. 19,11, Tpamchop yupamo 3seno,  nocra-
BEAO B KYTHH OT mracraaca

H300IM3YBa KoakchaneH Kabeli C BLIHOBO
celpoTHBieHns 60 L

Zoe=n/32.60=43,80;
Q)lemL2:43’8Q’

3a exna paGorna yecrora or 14,15 MHz
<€ HONiviapa

A3 0493 uH.

L"‘*:G;‘z's.m,ls

CroifrocrTa Ha xompewsaropa € e

Cmn 1o =257 pF

4386281415 P
{ox. cpmo taxa dur. 6.19 u Qur. 6.20).

Wabupa ce wompeuszarop 300 pF, 3a
Ja Ce KOMICHCHpAT (aKropurte, KOHTO
He ca Ownmm B3eTH npeABME OPU WM3YNC~
JICHUETO, '

bobunure M xouneHzaTopsT TpubBa
Ha& Ce NOMECTST BBB BOJOHENPOHRIACMA
xytus. HHonxomsim ca KyTmw OT npeco-
sana wnacrtaaca (Gur. 19.11). Tounara
HACTPOIKA Ha auTeHaTa Ce WIBLpIBa ©
PeICKTOMETEP. AKO I 1CBA TAKDE, MOXKE
Ja Ce W3N0JI3YBa OTHAICUCH HMHOWKATOD
Ha HAUPETHATOCTTA HA IOHETO H I3 Ce
HACTPOUBA TIO MaKCHMyM Ha IOKA3AHUATA
Ha HHAHKATODA.

TTo oTHOmeHHE HA CHYNACYBAHETO C
4eCTOTHO3ABUCHMU 3BeHa Tpabea Az ce
<HOMEHE OLUE W TOBE, Y€ TE OrpaAHAYaBaT
IUPOYMHATA Ha [IPONYCKAHaTa OT aHTe-
#aTa  YeCTOTHA NeuTa. 3aTOoBa BWHATH
Tpabra fa ce npeueHdBa NAH HMa CMICHT

Ha ce HBGCDC MAJIKO HO-TSHCHA YeCTOTHA
JIenTa 3a CMETKa Ha TOYHO ChriacyBaHe

(qanop. ©py paboTa UBKMOYATENHO B
POXHM Ha TENerpagus) Win 0bK 3apanx
MO-IUPOKATA HCCTOTHA JIGHTA A2 ce
IpUeMe endo paschriacysdue ot 12,
B moburenckara npaxktuka Hai-4ecTo ce
n30upa IBPEKTHO 3aXpanBaie ¢ KOAKCHa-
JieH kabenm ¢ BBIAHOBO CLUPOTHBICHHEES
50 Q. B taxop cayuail KoepUUMEHTHLT Ha
CTOSIUM BBJRHA € OK0o 1,5, .

CouecTeyBa ¥ ApYr mpoct, HO HCHI-
KBAC MO-CKBI HAYUH 3@ TOYHO ChINACy-
BaHe Ha rpaynn mneiina. KoM antenara
C¢ BKJIIOYBAT HANPABO [BAa CBHP3aH na-
panenHo KoakcuasHu kabena ¢ BBITHOBO
cenpotusienne 75 Q. B pesynrar ce
NoNy9aBa 3axpaHBalia JUHHA C BBIHOBO
ChIIPOTHBIICHKE OKOJI0 38 £, Koero e
MHOTO GiIH3K0 1O CTOMHOCT 10 BXOIHOTO
CRUPOTHBIEHUE Ha aHTCHATA TPAYHI
Ijeii. Boe TaK TO3W HaymH MOXE Aa e
Ipenopeya caMo B Ciyyail ue pascrog-
HHETC OT TOYXATA Ha 3axpauBaye Ha
aHTeHata KO NPCHaBaTEiIN € MAMNKO.

3a pa moxe xa ce uzpalora ueTBHPT-
BBRJIHOBHAT CBIjIacysaul Tpanchopmarop
07 OOUKHOBEHO HPOHABAHUTE KOAKCHANHH
kabema, Tpabna 3a OTPATBKG C HBLIUKMHA
A4 ma ce m3mOA3YBA KOAKCHANGH Kabemd ¢
BBAHOBO chaporunneHue 50 Q, a 3a 3a-
XpAuBAIIATS JOIHES — Kalben ¢ BBJIHOBO
couporueierue 75 L (mx. pasgen 6.5.).
Criopes;s  (6.6) cehriacysane e Cblle-
CTBYBA, aKO BXOAHOTO CHIPOTHBJICHHE
Ha amTenaTta ph3siM3a wa 33,3 {1 Toanc-
tdopmaTopsT or Kabes ¢ FHIHOBO ChIPO-
TuBieHue 50 Q Moxe na CuraacyBa Oc-
BCH TOBa ¥ 3axpaueaiy xaG2i ¢ BLIHOBO
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@z, 19.12, Janentens amrewa ,rpaysii waehin®

crapornsnenne 70 €& KbM BXORHO ChIPO-
fuBnenne na anreHara 35,7 Q w xalen
© BBAHOBO cnuportusnenue 60 £ xeM
amyeHa ¢ BXoaHo cenpormenenne 41,70,
BuB BCUUKH CHOMEHATH CIIyYanm MOXE xa
€& PazduTa Ha JOCTATHIHO TOYHO Chrzia-
CYBAHE CTHIZ AHTEHATA 1A € HAcIPOeHa
B PE3IOHAHC.

19.4.1.1. 3azesena anmena ,,epayid naein'

Pamromodurenmure obuxnoseno we o6-
PHIIAT FONAMO BHUMAHNE Ha TPABMIHOTO
2A3eMABANS HA aHTeHATa M Ha anTeHHATa
mocenia maura. DM2AX0 e npennoxund
eaHO Texupuecky Oe3ynpeuHo  pemeHne
®a TO3W JOHsKBIC TpyueH upobsem,
KOETO HAMEPH NPUIOKCHEC NPY ANTEHUTE
LIPAYHI niein®,

B ociopata Ha YCTBLPTRBIHOBEA W3-
ABIBATEN € DPA3nOJIOKEH MUHUMYM Ha
manpexeruero (px. ¢ur. 19.1). Rarosa

“@BHTCHATA MOXE Ha CC 3a3eMH HAnpaso B
T TOUKA. JazeMsIBAHETO NPR BL3EN HA
HANPEIKCHUETO HEe OKa3Ba BIIMSNHE BBLPXY
WIILYBATENHATE CBOHCTBA HA  JHDOAR.
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‘awy Kaoes

@ar. 19,13, BapuanT Ha 3R3€MCHA AHTEHA ,TPayHA
mReBE"
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Tosa nokassar w1 MerasmaTre VKB- 2 te-
JACBH3HOHHM AHTCHH, KOHTO ChMIO L&
CBBP3AHHM rafBaHMYECKH CLC 3R3EMEHATH
HOCeHa CTPENa npH MUHEMYM HA Hanpe-
JKEHHETO,

3a g2 mMOMe na Ce CBRrnacysa  enmEe:
3a3eMEHE B OCHOBATA CH AHTCHA,IPAYHR
nneE™, KM KOAKCHMANeH 3axpasBam
xabz251, Tpsbpa Ja Ce HAMEPH BBDXY ¥ey-
BHPTBBIANOBUA HPRT TA3M TOUYKA, B KOATC
VMICHAHCHT KA AHTCHATA CHOTBETCTBYRE
Ha BHITHOBOTO CHIIPOTHUBJICHUE HA WRINOJ-
3yBAHATA 3AXPAHBAING JIMHAA (ABANc~
THYHO HAZ YaMa-CoriiacyBaHero, ¢ur. 6.4).
Kaxro ¢ poxaszanwo wa ¢ur. 19.12, sopr-
PCIHUAT HPOBOMHHK Ha KOakCHamums
xaBen ce CBBP3BA YPE3 TTB3Tay KbM OnPe-
JIENIeHa TOYKE Ha AHTCHATA, 8 BRHNINATE
CKpAaHMpallig OIWIeTKa ¢¢ 3a3eMasa
OCHOBATa& HA AWTCHATA.

Touxkara Ha BKIIOYBRHC HA BLTPEN-
HUS OpoBONHUK Ha Kalena enBa nv MOXe
Ha €& nPecMETHE TOYHO, 3all0TO Nelk-
HOTO NOMQKCHUC ABUCH CHUMIO 0T BlHA-
HHETO Ha OXphiKasamara cpena. 3arona
wrs3raust Tpalsa Ja MOXKe a ¢ npe-
MeCTBA B IMHEPOKH rpanuuv. Onurtdo e
HAMUDPE Takopa IOJIOXEHHE HA [IibEe
raya, npE KOSTO HOCOMUMEHTBHT HA CTON-
HIM BBLIAHU B 3aXpaHBAILATA JIMHAS € Mu-
HUManen (u3Mepna ce ¢ pehNekToOMETHD}.
dupara wAcCTROliKa €& H3BLDILBA IS
TOBA C HOMOUTZ HA TIPOMEHAUBHES KO~
nenzarop €. BePTHKANHUAT H3NLHBATEN,
Ba3CMUTENHHTE NPOBOAHUIM T KOZKCHAT -
anat kaben ca 3azemery Tpaiine, Taxa ye
AHTEHATA € OCHTYPCHA Cpelly CBeTKa-
BHIM W HE MOTAT 4 C€ OYaKBAT HCOPHAT-
HHTE CTaTWIRE 3apaRd Ha  anTeHHATSE
CHCTEMA. )

Ha dur. 19.13 e noxasas enwH sapuany
Ha 3a3eMeHa anrteHa . FpayHa paein®, B
TO3R Criyyall OPOMCHIMBHST KOHASH3ATOLR
€ BKJIFOMEH HOCNCAOBATENHD Ha BRTPeii-
Hua npososHnax Ha kabena. pes nero oo
KOMIICHCHPA KaNaUUTUBHO WHAYKTHBHATS
PCAKTHBHA KOMIGHEHTa, BHCCEHA OT raMs
cyrnacyratero. M B nBaTa cny4yas MOTar
£a ce W3NOoA3YBAT NPOMSHINBH KOHHSH-
3aTOPY 32 PRAMONPUESMHNIV -~ ¢ Kpaci
xanaunret 300 pF unn 500 pF. Iipomen-
NHBUAT KOHLEH3ATOD CC NOCTaBs BLB BO-
ACHCAPOHMLEEMA KYTHs, KOATO <€ 33~
KpenBa  KbM  HUAHHAPDUIHUS  F(h3Ta%.

19.4.1.2, Aumena ¢ mpy padunasuy

apasodnara ( Triple Leg)
Vizcnensanuara, nporenenu ot HBOOP,
HOKA3aXa, Y€ € MOMOIUTA HA aHTCH®
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“Parc, £8.14, AureHa ¢ Tpy pazdainga APOROAEERA

Paduayer
npobodnur

“Par. 19.15. Juarpama Ha BacOYeno mINHUSAHC B
ROPAIOHTANHATA DABHUHA HA AUTEH3 € TPM pa-
AN DPOBOMHUKA

»TPAYH IWEHR" MOXE 18 €6 NONnyYH Ha-~
COYCHO U34BYBAHE B  XOPUIOHTANHATA
paBuuna, 4xo OposAT uwa 3azeMuTelHMTE
APOBOLINE Ce Hamand na 3. Iposomun-
IHATC CKIOYBAT HOMEXIAY CH BIbid  OF
120° m ca HawsOHSHM HANONY TOL BB
45° (dur. 19.14).

Tasn auTeHa W3IHYBA OPCOMMHO E
HANPABNCHUATA HA BIJONONOBALIUIC HA
BEVTMTE MEXAY DPAOHAIHUTE BPOBOMHMIA
FIPH BTBJ1 HA PLIBHIUSHUS BHB BEPTHKA-
Hara pasuuna ot 6° o 7°. Jduarpamara
H3 HACOUEHO H3MHUBAHC B XOPUIOHTAN-
Aara pasyusa uma npubnmaurenuo gop-
Mara Ha peremuHa (bur. 19.15). Muoro
HHATONPHUATHHST BUBJ HA BLIBHUICHHE
BBB BepraKanuaTa pasuuya (7°) Moxe pa
£C DOJIiy%H €AMO TOraBa, KOrato OCHO-
BATA Ha M3TPUBATENS CC HAMUPA HA ONTH-
ManHa BHCOYMHA HAJ 3CMHATA NOBLPX-
wocr, HBZOP e onpemenui omraManua

| aHTCHZ

Bucoumia H m, upA Koero obavue wmMa
3HAYECHHUC K CHCTOSHUETO HA MMOYBATA NOK
anreHaTa.

BposT Ha PAIUAIHATE HPOBOJXHUNY TIPH
JamafeHus breJl HA HAkAOH 45° prusie
BBPXY BXOJHOTO CBHUPOTHBIICHHE HA U3~
apysaress. To € oT 50 o 53 €, taxa e
Ta3KW AHTEHA MOXKE 4 Ce 3aXPaHu M-
PEKTHC 4pe3 KoaxcuaneH xabest ¢ BbHOBO
cenporuenenne 50 Q. IHpu oxaupaue ua
4 paBEOMEpEO DASTPEACICHA N0 OKPHX-
HOCTTA DanuajHl UPOBOAHHKA BXOIHOTO
CHOPOTHBIICHHC HA AHTEHATA CHajga AC
oxono 44 Q.

AHTeHATA C TPH PAAVAJIHK NPOBOIHUKS,
apeioxena or HB90OP, pabotu nobpe B
pasnuYy# MECTHOCTH.

19.4.1.3. Adwnozonpoeodna anmena
W2PAYHO HAeln'

Eruit OT HAYMHUTE 12 CE  yBenm4M
BXONHOTO CHUPOTUBJICHHE U IIAPOYMHATA
HA TPONYCKHATA YECTOTHA JIEHTa Ha
anreHara ,rpayHi ielin™ e m3nonsysa-
HETC HAa MHOTONPOBOOHM CHCTEMHU IO
nopoBue Ha nutciidsubpaTopure. B mait-
OPOCTHs  Ciyyall eQHa MHOTOIPOBOJHE
SrpayHn nhaefiH ce ceerod OF
ponosny  mneiidsubparop (Pur. 19.16).
Axo ppere pameHa ca m3paboTeHHE OF
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OPOBOMHUIE € CHHAKBB JIMAMETHD, Ch-
OpOTHRACHUETO B TOUKATA Ha 3axpa-
Baue XX ¢ oxono 120 2. Panuanuute npo-
BOOHHLM Ha 3a3¢MHTENHATA Mpexa ce
CPBP3BAT KbM CBOOOJNHOTO pPamMo Ha [O-
nopuHKaTa OT muUieddsuSparcp M Tasu
TOUKA MOXKCE Jia ce 3a3eMHu.

Enna Ttakasa [IBYynpoBOAHZ AHTCHA
WIpRyHA TeHH" e NOAXOAsIua 338 IUPCKTHO
3aXpaHBAHE HUPE3 EKPAHEpAHa IBYNPO-
BOMAHA JIMHUS C BBJIHOBO CHIPOTHBACHHE
120 Q. o orHolmeHWE Ha TpaHcHoOpMa-~
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Dnar. 19.19. Crorrowenne Mexay BXOLHOTO b~
upotHsAcHne Ha wmnelidsubparop, wipaboren or
pa3ﬂﬂ‘lﬂ0;£{e6f3ﬂ¥1 NpOBOAHULUY ¥ BXOOHOTCO CHUPO~
TUBASHUC Ha OpaB AMOOA, B 33BHCHMOCT OT OTHO=

d.
HICHHETO Ha AUaMeTpHte - § -
d, dy
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Pur. 19.18

2-POBOAHA 8HICHA,TPAyHN
mWIeHR” C PAa3mAYeRH HHAMEIDI?
Ha NPOBOXBMLMTE. HA, UBETE Da-
»eHA )

HHATA HA CHIOPOTHBIICHHETO ONOBERATR
wnelidgpubparop mHe ce pazanmuaBa ot
uenast mneiigpubparop ¢ mpmxuHA Af2,
Topa o3HauaBa, 4€ BXOIHOTO ChIPOTHB-
NEHUE Ha CAHONPOBOIHA AHTEHA ,,TPayHM
e (oxoso 30 Q) npu HByupoBOIHATS
aHTeHa ce Tpauchopmupa B OTHOLUEHHC
1:4 pa 120 Q, cnenosaTenHo HpH Tpu-
TPOBOMHA aHTCHA ,Tpaynn mwieln® (Gur.
19.17) MoOXe [a ¢e O4aKBa BXOACH HMIC-
naue or oxoso 270 Q. Tasn auTeHa ChOT-
BETCTBYBA Ha MHBOocH unueiidBaGparop,
npu KOWTO OTHOmMEHMETO HA Tpanchop-
manus e 1:9. Ipennocraska 3a 1082 ©
BCHUKHA paMeHA @ UMAT eHAKLB nuas
METHED ¥ M@ €& PasnoNokKeEHW HAa PasHe
PasCTONHME OT CPENHNS NPOBONHUK, 3&
paborara Ha aHTeHaTa HsAMa 3HAYCHHAG
¥OH ' OT TpuTe NpoBoHMKA e Onie
ONPeNeNcH 3a BKJIIOYBAHEG HA 3axpauBa-
wara JHHY,

Bu TpabBanio 12 e 1no-Manko H3BecTHo,
e ¢ enuH uneigpubpatop mMoxe na ce
W3RLPINM TpaHcGOpMAaLmsd Ha CBIPOTHE-
JICHHETO ¥ B OTHOCHUE, DO-MAaNKO. OF
t:4. Topa crapa, B cnyvall e mname-
THPHT HA HENPEKBbCHATHS NPOBONHEKK
© 0O-MankK OT TO3W Ha KioHa, B KO#Te
ce M3BLPpIIBA 3axpasaneto (). Chiore
BAKY 4 38 ABYIPOROHATA AHTCHA ,,IPAyH
nneln®” (Gur. 19.18). Tasu xoHCTpYKIHs:
© ronHa Ja TPAHCHOPMUPA BXOAHOTO Ch~
OpOTHBJIEHUE HA aHTEHATA HA KaKea Ha &
croitroct mexacny 60 1 120 £, taxa ue 12
¢ HOCTHFHE TOYHO ChIIACYBaHE € KOAK-~
cpanen 3axpansami xaben. OtuomenueTo
Ha TpaxchopMaLms 3aBUCH OT OTHOMC-
HMETO Ha muamerpure d,fd, v or orao-
INEHACTO HA PasCTOMHUETO MEKAY npo-



gomuyumrTe B paamerspa d, (D)d,).