MUHHCTEPCTBO HAYKH M BBICIIETO 00pa30BaHUs
Poccuiickoit ®eneparuu

denepalibHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpEXKICHHE BhICIIEr0 00pa3oBaHUs
«BOpOHEKCKUI rOCy1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET»

Kadenpa koHcTpynpoBaHus U IPOU3BOJICTBA PaguoanapaTypsbl

METOAUYECKUE YKA3AHUSA

K MPaKTUYECKUM 3aHATUSAM 1o quciuiuinnae «lIpoektupoBanue yct-
poiictB CBY u anTeHH» U «DNEKTPOJUHAMUKAY» IS CTY/ICHTOB Ha-
npasieHus 11.03.03 «KoHcTpyupoBaHUE U TEXHOJIOTUSA 3IEKTPOH-
HbIX cpenctBy» 1 12.03.01 «[IpubGopocTpoeHne» ouHOM 1 3a04HON
dbopm oOyueHHs

Boponex 2021



V]IK 621.37

CocraBuTenn:
kauj. TexH. Hayk A.C. CamonypoB

Metoauyeckie yKazaHUs K TMPAKTUYECKUM 3aHATUAM I10
nucuuiimae no aucuuiube «IIpoektupoBanne ycrporicte CBY u
aHTeHH» U «OJJNEeKTPOAMHAMHKA» JIsl CTYJCHTOB HampaBiIeHUS
11.03.03 «KoHCcTpyrpoBaHHUE U TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTBY»
u 12.03.01 «IIpubopocTpoeHne» OYHOM U 3a04HOM Gopm oOyueHus /
OI'BOY BO «BoOpoHEXCKUH TOCYJapCTBEHHBI TEXHUYECKUM
yauBepcuteT; cocT. A.C. CamonypoB. Boponex: U3n-so BI'TY,
2021. 41 c.

Metoauueckue ykazaHusd IIpEeIHA3HAYEHBbl I Pa3BUTUSA
IIPAKTUYECKUX HABBIKOB B IMPOEKTUpoBaHHMU ycrpoicte CBY u
aHTeHH. [IpuBOASTCS KpaTKue TEOPETHUYECKHE CBEICHMS, 3alaHMs
JUI CaMOCTOSITeNIbHOM paboTsl. [IpenHasHaueHbl JUIsl CTYIEHTOB
TPETBErO U YETBEPTOIO Kypca.

Meroanueckue ykazaHus IIOArOTOBIEHBI B JIEKTPOHHOM BH-
ne u coaepxarcs B daitne 31 TIP.doc

Wn. 7. Tabun. 2. bubauorp.: 4 Ha3B.

YK 621.37
Penensenr - B.A. Konnycos, kann. ¢us.-mat. HayK, JI011.
kadenpsl paguorexuuku BI'TY

H3z0aemcs no peuteHuIo peaaKl/;MOHHO'MSOClmEJZbCKOZO cosema Bo-
POHENHCCKO2O eocydapcmeeHHoeo MEeXHU4YeCKo20 yHusepcumema



1. 3amanue
N3y4nth, mosib3ysAch HACTOSIIMMHU METOJUYECKUMH YyKa3a-
HUSMH M JIOTIOJTHUTEIIBHOW JuTepaTrypoi [1-4]: obmme mapaMeTpsl
nporpammbl MMANA, OCHOBHBIE TpaBWJa U METOJbI MOJEIHUPOBa-
HUS QHTCHH.

2. Omucanne nporpammsl MMANA
Hwxe npuBoauTCS ONKMCaHue OCHOBHBIX (PYHKIME M Tapa-
metpoB nporpammbel MMANA nipuBeneHHbIX B [1-4].

2.1 Obuue mapamerpst MMANA

MMANA — 310 mporpamMma MOJAEIUPOBAHUS aHTEHH, pa-
6oraromas B cpeae Windows. Beruncaurensaoii ocaoBoit MMANA
(tak xe, kak u nporpammbl EZNEC) sBisercs MININEC Ver. 3, xo-
Topas OblIa co3aaHa I nenei amepukanckux BMC B Washington
Research Institute. Bce momosHuTenbHble QYHKIMH U UHTEPPEHUCHI
HAMKCaHbl AMOHCKUM TporpammuctoM Makoto Mori. B nporpamme
HCIOJIb30BaH METOJ] MHOTOMEPHBIX MATPHII, CyTh KOTOPOT'O CBOJIUT-
csl K pa3OMEHUI0 KaKJOTo MPOBOJHUKA AaHTEHHBI Ha TOYKH (CETMEH-
ThI) ¥ BBIYUCIICHUIO B KKJOM TOYKE TOKA, KAK COOCTBEHHOTO, TaK U
HABEJCHHOTO OT BCEX OCTAlbHBIX CErMEHTOB. PycuduimpoBaHHas
Bepcuss MMANA crenana Uropem I'onuapenko. IIporpamma nosso-
TSIeT:

— C03/1aBaTh M PEJAKTUPOBATH OMMCAHUS AHTEHHBI, KaK 3a-
JlaHKeM KOOpIHHAT, Tak u «MbIkoiy (CAD-untepdeiic);

— paccMaTpuBaTh MHOXKECTBO Pa3HBIX BUIOB aHTEHHBI;

— paccuuThIBaTh AMarpaMmMbl HarnpasieHHocTd ([{H) B Bep-
TUKAIbHOM U TOPHU30HTAIBHOW MIOCKOCTAX (MO JTIOOBIMU BEPTHU-
KaJTbHBIMH YTJIAMH);

— OJTHOBPEMEHHO CPaBHUBAThH PE3YNbTAThI MOJCIUPOBAHUS
HECKOJIbKUX Pa3HbIX aHTEHH;



— PENaKTHPOBaTh OMHMCAHHE KaXKJOTO AJIEMEHTa aHTCHHHBI,
BKJIFOUYasi BO3MOKHOCTh MEHATH (pOpMy dyieMeHTa 0e3 C/BUra ero pe-
30HAHCHOM 4aCTOTHI;

— PEeIAaKTUPOBATh ONHCAHHE KaKAOTO MPOBOJA AHTCHHHBI.
HNmeeTcss BO3MOKHOCTH NEPEKOMIIOHOBKM AaHTEHHBI 0e€3  yTO-
MHTEJIBHOTO Tepebopa mUudp KOOPAUHAT, MPOCTHIM IEPETACKHUBAHHU-
€M «MBIIIKOW» (peasbHO BCIO aHTEHHY MOXXHO HapHUCOBATh OJHOM
«MBITITKON»);

— IPOCYHUTHIBATH KOMOMHHMPOBAHHBIE (COCTOSIIUE M3 He-
CKOJIBKMX Pa3HbIX JMaMETPOB) MPOBOJA. Y I0OHO IPU pacueTe «BOJI-
HOBBIX KaHAJIOBY;

— HCIOJIB30BaTh yJOOHOE MEHIO CO3JJaHUSI MHOTOATAXKHBIX
AQHTEHH — CTEKOB;

— ruOKO HaCTpaMBaTh MPOIECC ONTUMHU3AIMN AHTCHHBI 10
Zy,, KCB, ycunenuto, F/B (OTHOLICHUIO MAaKCHMyMOB H3JTy4CHHUS
BIEpE]l U Ha3a/), MUHUMYMY BEPTUKAIBHOTO yIJIa U3Ty4CHUs, 1aBast
BO3MOXKHOCTh W3MEHEHHUs Ipu onTtumuzamuu Oonee dem 90 ma-
paMeTpoB;

— COXpaHATh BCE LIard ONTHUMM3ALUHN B BHUJE OTICIBHON
TaOJIMIIEL;

— CTPOMTb MHOXECTBO Pa3HOOOPA3HBIX TPaPUKOB: Z,
KCB, ycunenus, oTHOIICHUs U3nydeHuid Bnepen/uasan (F/B), Bxio-
yas nokas 3aBucuMmoctu JIH ot yacToTsr;

— ABTOMAaTHYECKU PACCUUTHIBATh HECKOJBKO TUIIOB COTJIA-
cytonux ycrpoiictB (CY) ¢ BO3MOKHOCTBIO BKJIIOYATh U BBIKIIOYATh
UX [IPU OCTPOEHUH I'PaUKOB;

— co3aaBath (ainsi-Tabnuiel (GopmaTta *.CSV, mpocmar-
puBaemoro B EXcel) mis Bcex mepeMeHHBIX pacueTHBIX JAHHBIX:
TaOJIUIIBI TOKOB B KaKJJOW TOYKE aHTEHHBI, 3aBUCUMOCTH YCUJICHUS
OT BEPTUKAIBHBIX M TOPU30OHTAIBHBIX YIJIOB, TAOIUIBI OCHOBHBIX
napaMeTpoB aHTEHHBI KaK (PyHKIMH YacTOTHI M, HAaKOHell, TaOIUILy
HaNpsHKEHHOCTU DJIEKTPUYECKOT0 M MAarHUTHOTO TOJEeH aHTEHHBI B
3aJJaHHOM IPOCTPAHCTBE;



— paccuuThiBaTh KarymkH, koHTypel, CY mna LC-
anementax, CY Ha oTpe3kax JJUHHBIX JIMHUNA (HECKOJHKO BUOB),
WHIYKTUBHOCTH M €MKOCTH, BBIIIOJIHEHHBIE U3 OTPE3KOB KOAKCHUAJIb-
HOTO Kabes.

OrpanuueHuil MO pa3MEUICHUIO U COEAMHEHUIO IPOBOJIOB
HeT. JTO O3HayaeT, yTo Jitobas KoH(Urypanus OyaeT paccuyuTaHa
KOPPEKTHO. MakcHuMallbHOE KOJIMYECTBO TOYeK pacuera — 8192 (yc-
TaHOBJIeHO 110 yMordanuto — 1280) HeoOxomumelii 066em O3Y s
1024 touek — 8 M, mna 2048 —32 M, nmna 4096 — 128 M, nmiusg
8192—512 M. MakcuMaabHOE YHUCIIO IPOBOJOB — 512, HCTOYHUKOB
— 64 narpy3ok—100.

YcranoBka M ynajneHue. MuHHMManbHble TpeOOBaHUS K
kommsiotepy: OC Win95 wnu Beiie, O3Y 8 M, paspeliieHre MOHHU-
topa 800x603. Ilpocto ckonmupyiTe NporpaMMmy B AUPEKTOPUIO
MMANA. Eé namo co3mars camocrosTenbHo cpeacrBamu Windows
Ha JkecTKoM qucke. [Iporpamma He cosznaer 6ubmuorek *.dll u 3amnu-
ceii B cuctremHoM peructpe Windows u moJHOCThIO TOTOBA K paboTe
cpasy mocie KonupoBaHus. Bam paxke He moHanoOUThC mepes3arpy-
*aTh KommbloTep. [IporpamMma He co3naet sipibika Ha pabodeM cTose
— TIPH JKETIAaHUH €T0 MOXKHO C/IeTIaTh CAaMOCTOSTEIBHO.

g ynajpeHusl MpoCcTO yAAIUTE TUPEKTOPHIO MPOTPaMMBI.
Huuero npyroro He Tpedyercs.

2.2 3aknagka «I'eomeTpus»

Onucanue npoBoaos. IIpu crapre nporpaMMsl NOSBIIAETCS
3akinanka ['eomerpust (pucyHok 1), Ha KOTOPO#l OTKpPBHIT (ailn yxke
MMEIOLLIEHCS AHTEHHBI (MeHr0 Daitn-OTKPBITH)
.....MMANA\ANT\sloper.maa (3T0 yKOpPOYEHHBI WHIYKTUBHO-
CTbIO B ceperne cionep Ha 1 8 MI'n).



@) MMANA - C:AHI_FREQ!

Satin Mpaska Cepeuc  MoMows

leoraTtpHa | Buo | BriuMCneHHs | Ouarpare HanpaBneHHDc‘rM'

Wmst [Sioper 160m with LOAD F [1910 =l MHZ B namenax
Wire 2 AsTocermenTids D1 |4UU j D2 |4U j SC IZ.U EC |1 j [ He pazpeeats
Mo w1 () [ riim) | Zi(m) ] | vem) [ z2m) [ Rimm) IEE
1 00 0.0 0.0 0.0 0.0 20.0 250 A
2 00 00 20.0 10.0 00 50 ik B
Cnen
Source 1 ¥ DAMHEKOBLIE MCTO4HKKK Load 1 ¥ BRAKUMTE HArPYEKY (M) KomMMeHTapMKU |
Mo PULSE [ $asairp) [ Hanpiv) | Mo PULSE[Tun  [LuH)  [CR [0 [tivHz) |
1 e 0.0 1.0 1 wec LG 71.2 0.0 1000
Cnea Cnen
K| 3|
Pucynoxk 1.

[Tone «VMs» comepXKUT Ha3BaHHWE aHTEHHBI, mone «F...
MHz»— 3HaueHue OCHOBHOW 4YacTOTHI (B HEM HMeEETCS YAOOHBIN
CIIUCOK JIJIsl BBIOOpA YacTOT — HECKOJBKO M3 KaKIOTO JHOOUTENb-
CKOTO JMara3oHa a €clu HYyXHa crenuduyeckas 4acToTa ee 3Haue-
HUE BBOJIUTCS BPYUHYIO).

Tabnuma «[IpoBoga» mpencTaBisier aHTEHHY B Bue Habopa
npoBooB. Kaxkgas ctpoka B Heil onmuckiBaeT oauH nposoa X1, Y1,
Z1 — 3TO0 KOOpJAWHATHI B TPEXMEPHOM MPOCTPAHCTBE Hayala MpoBO-
na, a X2, Y2, Z2 — xoopauHathl KoHIa. R — panuyc nposoja (00-
paThuTe BHUMaHUE, HE JUaMeTp, a UMEHHO paauyc). PazmepHOCTH
BCEX BEJIMYMH MOXHO 33/aBaTh 00 B MeTpax (it R B Mm) nmubo B
JUTMHAX BOJIH, YCTAaHOBKOW (riara B okorike «B msimOmax» (eciu Bbl
3a/laiy pa3MEepHOCTh B A, TO TMPU HU3MEHEHHH YacTOThI OyIyT Me-
HATBHCS ¥ pa3Mephbl aHTEHHBI B METPAX).



Ecan Benmnuuny R yctanoBuTh paBHOU 0, TO JaHHBIN MPO-
BOJ OyJeT CUMTAThCS MpOrpaMMoi H3oasTopoM. Takoil mpuem yao-
OeH ISl SKCIIEpUMEHTOB IPU aHAJIU3€ MHOTONPOBOJHBIX AHTEHH:
YTOOBI BPEMEHHO MCKIIIOUUTH U3 aHallu3a MpOBOJ (HE yJausisl ero u3
TaOJIMLBI ONTUCAHUS ), JOCTATOYHO YCTAHOBUTH €0 paanyc paBHbEIM 0.

Ecnu Benmuuuny R ycTtaHoBUTH OTpuLiaTenbHON (Hampumep,
-1 -2 -3 u 1. 1.), 3TO OymeT O3Ha4aTh, YTO JAHHBIA MPOBOJ KOM-
OMHHPOBAHHBIA U COCTOUT U3 HECKOJBKUX MPOBOAOB WIH TPYO pasz-
HOro paauyca. Eciu mpoBoj CHpOeKTHPOBAIM Bbl CAMU M YCTaHO-
Buiu R = -1, To Hazmo 3a7arh U onucaHne KOMOMHUPOBAHHOTO MPO-
BO/a. /{711 5TOr0 BO BCIUIBIBAIOIIEM IO/ IIPABOM KHOTKOM «MBIIIKI
MEHIO BBIOEpUTE MYHKT «YCTAaHOBKM KOMOWHHPOBAHHOTO IMPOBOA
U B TOSIBUBIICHCS TaOiauuke OOBSACHUTE KOMIIBIOTEPY, YTO K€ BbI
umenu B BuAy. R = -1 o3nauaer, Hanpumep LO (ueHTpasnbHas 4acTs,
CYeT OTPE3KOB UJET OT CepelrHbI MPOBOJAA K €ro Kpasim) = 2 M, pe-
anbHBIN Qu3nyeckuit paauyc storo kycka RO nampumep, 30 mm [la-
aee L1 (3o mmunHa orpeska ot LO mo L1 ) = 2 m, peanbHbli paanyc
R1 =22 mm, L2 — 310 niuHa otpeska ot L1 u no L2 (ecnu 310 mo-
CIIETHUHN OTPE30K, TO yI0OHO ycTaHOBUTH L2=99999), peanbHblii pa-
auyc R2 = 15 mM. B Hamem npumepe ObUT ONUCAH CieTyOLIii 3ie-
MEHT: cpelHss TpyOa JuimHOM 2 M u paauycoM 30 MM, fanee 1o ee
KpasiM J1Be TpyObl 1o 2 M (CyMMapHbIil pazmep 2+2+2=6 M) paauy-
coMm 22 MM, U fanee B 00e CTOPOHBI IO KOHIIA dJIeMeHTa (a Kakoi OH
MOJTyYUTCS, 3aBUCHUT YK€ OT MOCIEAYIONIMX pPacyeTOB HIIM BallluX
YCTaHOBOK) UIYT TPYOBI ¢ paguycoM 15 mMm.

Bbl MoxkeTe onucaTh 11000 MPOBOJI ¢ TEPEMEHHBIM PAINY-
coMm. Ecnu Takux mpoBOJOB HECKOIBKO M OHH W3 Pa3IHYHBIX IO
TUaMeTpy Tpyo — 0003HaubTe paguyc Ka)XJI0ro MPoBoJa OTIAEIbHON
oTpunaTenbHON udpoii U B Tabauuke «YCTaHOBKHM KOMOMHUPOBAH-
HOTO TIPOBOJIa» OTAEIBHBIMH CTPOKAMH OIHUIIUTE, KaKoil Habop TpyO
UMeeTCsl B BUAY TOJ] KaXIbIM OTpHIIATeIbHBIM 3HaueHueM R. Ota
GbyHKIHS OYeHb yI0OHA /IS IPOSKTHPOBAHUS aHTEHH SIru.

Ecnu BBI 3arpyxkaete ¢ailn aHTEHHBI, B KOTOPOH YK€ €CTh
KOMOMHHpPOBAaHHBIC TIPOBOJA (OTpHIIATETIbHBIC 3HAYCHHS B CTOJNOIE



R), To, 4TOOBI yBHICTH, YTO HA CaMOM JeJie MPEACTABISIOT COOOM
TakHe MPOBOJIa BHIOEPUTE BO BCIUIBIBAIOIIEM MEHIO MyHKT «Tabnuia
pa3MepoB KOMOMHUPOBAHHOTO MPOBOJIa» — B HEH Bce mapaMeTpsl. B
OOJIBIIMHCTBE UMEIOIIMXCS OMMCAHUN «BOJHOBBIX KaHAJIOBY» yXKe yc-
TAQHOBJICHBI KOMOMHHMpPOBaHHbIE MPOBOJIA, 3arpy3uTe, HaIpUMEp
....MMANA/ANT/6el10.maa (3TO IIECTHIIEMEHTHBII BOJHOBOM
ka"as Ha 28 MI'1) u mocMoTpuTeE.

OTmeTHM, 4YTO OJJHO M TO K€ 3HaYEHUE OTPULATEIILHOTO pa-
nuyca (-1 HampuMmep) B pasHBIX aHTEHHAX MOXKET O3HA4aTh COBEP-
[IEHHO pa3Hble YCTAHOBKH (Kak 3aJall MPOEKTHPOBIIUK JAHHON aH-
TEHHBI), 110 STOMY BCErjla CMOTpUTE TaOJIUIly pa3MepOB KOMOUHUPO-
BaHHOTO MPOBO/IA.

PekoMenayercss mpu onmucaHUM TE€OMETPUM AaHTEHHBI Ha-
MpaBJIATh OyM aHTEHHBI MO OCU X, 3JIEMEHTHl — MO OCHU Y, BBICOTY
aHTeHHBbl — B HampasieHnuu ocu Z. Ecnu Bbl npoektupyere GP, To
HUKHHUM KOHEIl MPoBoJia A0KeH uMeTh Z = (0, nHave Mpo rpaMMa He
YBUAUT 3eMJII0 (KpOME ciy4asl C OTACNbHBIMH MPUIIOJHATHIMHU pa-
muanamu). He ctpemurtech MOAHATH aHTEHHY HaJ 3eMIICH, YBEIUUYU-
Basg Z, nns 3aJaHusl BBICOTHL. B mporpamme njsi 3TOro e€cTb OT-
nenbHas onius. Touka Havana koopauHat (x =0,y =0, z = 0) ymo0-
Ha JJI pa3MelIeHus B Hell cepenHbl muTaeMoro snementa. He pe-
KOMEHAyeTcsl 0e3 HeOoOXOIMMOCTH CMENIaTh aHTEHHY OT HYJIEBBIX
3HaueHu# mo ocsiM X U Y, WHaue mpu 0030pe U MpaBKe BbI MOKETE
ee JIETKO MOTepsATh U3 BUIY, TaK KaK MO YMOIYaHHIO BCE BUIBI 1O-
Ka3bIBAIOT B LIEHTPE HAYaJI0 KOOPAMHAT.

DNEeKTPUUECKOE COEAMHEHHE TPOBOJIOB OCYIIECTBIIAETCS
ABTOMATUYECKH, KaK TOJIBKO COBMAAYT BCE TPU KOOPAWHATHI Hadama
WK KOHIIa mpoBoja. [lepecedeHre xe MpoOBOJOB B MPOCTPAHCTBE B
Tr000M Ipyroi Touke (KpoMe Havaia v KOHIA) He TPUBOAMT K DIIEK-
TPUYECKOMY COeIMHEHUI0. Hampumep, eciii Bbl MPOSKTUPYETE BEp-
TUKaNBHYI0 T-00pa3Hyl0 aHTEHHY, TO HEJOCTATOYHO JIBYX MPOBOJIOB
— OJIHOTO BEPTHUKAJIBHOTO U OAHOTO TOPU30HTAIHHOTO (B ATOM CITy-
yae He OyIeT KOHTaKTa C CepeIMHON TOPH30HTAIBLHOTO MPOBOAA),



HEOOXOAUMO TPH MPOBOJA — OJWH BEPTUKAIBHBIA, @ K €ro KOHIY
MIPUCTHIKOBBIBAIOTCS JIBA TOPU30HTAIIbHBIX.

[TapameTp Seg omnpeaenser KOJIUISCTBO TOUYEK (CErMEHTOB),
Ha KOTOpOe pa30uBaeTcs MPOBOA NMpU MojenupoBaHuu. Ecnm Be-
auyruHa Seg yctaHoBieHa OoT 1 W GoJibllle — 3TO PEKUM PYUHOTO
pa3OueHus Ha CerMeHThI. B mpuHInIe, yeM Ha 0oJiblliee KOJTUYECTBO
CErMEHTOB pa30uBaeTCs MPOBOJ, TEM TOYHEE PE3YJIbTAThl MOCIUPO-
BaHMs1. OOBIYHO JTOCTATOYHO HECKOJBKO (4...6) CECTMEHTOB Ha JJIMHE
B YeTBEpTh BOJHBIL. HO 3/1eCh €CTh CBOM CJIOXKHOCTH, OOJIBIIIE BCETO
OIMOOK IIPH MOJICITUPOBAHUY MMPOUCXOIUT UMEHHO M3 332 HEBEPHOTO
pa3bueHus mpoBoja Ha cerMeHThl [loaToMy cHavana peKoMeHIyeTcs
MOJIB30BaThCS TOJBKO PEKUMOM aBTOMATHUYECKOTO JCJICHHUS Ha Cer-
MEHTBI JJI1 YCTAHOBKU KOTOPOT'O JOCTATOYHO YCTAaHOBHUTH BEIUYHHY
Seg paBHoii 0 Uiy OTpUIIATENIEHOMY YHCTY.

[TapameTpsl aBTOCErMEHTAIlMU 3aBHUCS OT BEJIMYWH, YCTa-
HOBJIeHHBIX B noyisix DM1 u DM2. Koraa Bbl XOTUTE MONTY4YUTH aB-
TOMAaTUYECKOE JIeJICHHE Ha paBHble yacTH, ycraHoBuTe Seg = 0. B
3TOM cilydae MpOBOA OyaeT pa3duT Ha cerMeHThl JuHOH A/DM2.
JIns TIOBBIIMICHWS TOYHOCTH MOJICIMPOBAHMS, JKEJIATEIBbHO, YTOOBI
IUIOTHOCTh CETMEHTOB ObLlIa IEPEMEHHON — MUHUMAIBHON B cepe-
JTUHE MPOBOJAa U MAaKCHUMAIIbHOM Ha ero KOHIaX. ABTOCETMEHTHPO-
BaHHE C MEPEMEHHOMN IMJIOTHOCTHIO JOCTUTAETCA YCTAaHOBKOW 3Haue-
Hus Seg paBHBIM -1,-2 unu —3. Ecnu ycTaHoBneHoO -1, To BKiIIOUaeTcs
PEXUM YIUIOTHEHHON PacCTaHOBKU CErMEHTOB Ha 000 MX Kpasx Mpo-
BOJIa, MPHUYEM BEIUYMHA CErMEHTOB Oyaer yoOwbiBath oT A/DM2 no
A/DM 1. YcraHoBKa -2—T0 e caMoe, HO TOJIbKO B Havase MpoBoja,
-3 — TOJIBKO B €ro KOHIIE.

[Tapamerp EC — MHOXUTENb YIUIOTHEHMSI, YBEIMYNBAS
€ro, MOXHO JJOOUTKCS O0Jiee MIIOTHOM PACCTAHOBKH TOYEK HA KOHIIAX
pPOBOJA.

[Tapamerp SC (ero BenuuuHa JOMKHA OBITH OOJBINE STUHU-
I[bI, HO MEHbIIIe JTUO0 paBHA 3 JAOMYCTUMBI IPOOHBIC 3HAUEHUS) OII-
penensieT, ¢ Kakoro pacCTOSsIHUS OT Kpasi TPOBOJa HAUYHET BO3PACTaTh
mI0THOCTh cerMeHTOB. [Ipu SC = 1.1 ymioTHeHuEe CerMeHTOB Hauu-



HaeTCs y)Ke OT caMoil cepenuHbl poBoja, mpu SC = 3 nobasiseTcs
TOJILKO I10 OJHOM TOYKE B Hayaye U KoHIie (1o ymomdanuto SC = 2).

IToka BBI HE HaOepeTeCh JOCTATOYHOIO OIBITAa, HE TPOTalTe
yCTaHOBJICHHBIE TI0 ymMoia4anuto 3HaueHus DM 1, DM2, EC u SC, a
napaMmerp Seg BcerJa CTaBbTe paBHBIM -1 IS ONTHMAJIbHOW aBTO-
CerMEHTAIlMU. DTH HACTPOMKHU JIal0T BEChMa XOPOIINE PE3yJIbTaThl B
MOJIABJISIONIEM OOJIBIIMHCTBE ClTydacB. TOJBKO B HEKOTOPBIX CIICIIH-
QIBHBIX CIIyYasx, HalpUMep, NMPH MapauIeIbHOM COCIMHECHUU He-
CKOJIBKUX MPOBOJIOB C IMyYHOCTSIMH HAIPSHKCHHUS HA MX KOHIIAX, MO-
KET UMETh CMBICT yBenu4yuTh napamerp EC o 2 ... 4 u yMeHbIIUTH
SCrnol.2...1.5.

ABtocermenTanus — 310 ¢ynkus MMANA, no3Bossito-
1asi CBECTH K MUHUMYMY OLIMOKH NPH Py4yHOM Pa3OMEHUM Ha Cer-
MEHTBI, a TaKXke, IIOCKOJIbKY TP aBTOCEIMEHTAIIMH JIJTHHA CETMEHTA
IPOIOPIIMOHANIbHA JIYTMHE BOJIHBI, HCKIIFOYHTH OIITMOKH, CBSA3aHHBIC C
HW3MEHEHHEM 4acToThl. Hampumep, eciii mpu aHajau3e aHTEHHBbI be-
Bepemxka anuHoit 200 M yctaHOBUTH BpyuHyro yucio Todek 100, To
it yactotel 1,8 MI'I Takoe KOJWYeCTBO OyAET M3JIUIIHUM a JJIs
yacToThl 28 MI'lT — HeaoCTaTOYHBIM. ABTOCEMEHTALIMS TO3BOJISET
YCTPaHHUTh 3Ty MPOOIIEeMY.

YcranoBnenHsiii ¢ar B none «He pa3pwiBaTh» MO3BONSIET
IpU TMOCIEAYIOUEM PEAAKTUPOBAHUU AHTEHHBI U TEPEeMEIICHUH
MPOBOJIa HE Pa3pbhIBaTh AIIEKTPUUYECKH CO €IUHEHHBIE C HUM JIPYTHe
MPOBOJIA, TIEpeMeIiasi UX BMECTE ¢ UCXOJHBIM MTPOBOIOM.

BenuibiBaromee mMeH0. Bepie yke TOBOPHUIIOCH O BCIUIBI-
BaroleM (IO TPaBOW KHOIIKOW MBIIIM) MEHIO M €T0 ONUHUAX: «YcTa-
HOBKH pa3MepoB KOMOMHHMPOBAHHOTO MpoBoja» U «Tabmuma pa3me-
POB KOMOMHHUPOBAHHOT'O MpPOBOJa». [louTn Bce KOMaHIBI ATOTO Me-
HIO (Kak, BIIpo4eM, 1 OOJIBIIMHCTBA APYTUX) UMEIOT «ObICTpBIE)» Kila-
BUIIN (TIOAUEPKHYTHIE OYKBBI) M «TOpsUME» KIABUIIM (HAIHUCAHBI
psanom). He Oynem ocTaHaBiIMBaThbCs HA CAaMOOYEBHIHBIX KOMaHIax
«Y nanutby», «J100aBUTHY, a PACCMOTPUM JIpYTHE:



* «[lomeHsaTh MecTaMM Hauyajao U KOHEI» (0OMEHHBaeT KO-
OpIMHATHI Hauaja U KOHIA IPOBO/IA).

* «[louck u 3aMeHa» MO3BOJISIET 3aMEHUTH 3HAUYEHUE KOOP-
TUHATBl HA HOBOE, MpHUYEM IO BbIOpaHHBIM ocsiM. CrenuanbHbIN
¢ar mo3BoJISIET MEHSTH U 3epKaibHble 3HAUCHUs (YIOOHO Ui CUM-
METPUYHBIX aHTEHH).

* «[lonBUHYTH» — mepemelleHre Mo BbIOpaHHBIM KOOPIU-
HaTaM.

* «Onucanue mpoBoja» — MoApoOHas TalOJIUIA, OMUCHI-
Balollasi BCE MapaMeTpbl BHIOPAHHOTO MPOBOAA (€CTh Jaxe MOJIsIp-
HBIE KOOPJIUHATHI!).

* «CepBHC U YCTAaHOBKW» — MO 3TOW KOMaHAOW MpPSTUETCs
o0IMpHOE, MEHIO (B KOTOPOE MOXKHO MOMACTh TaKXkKe uepe3 KOMaHay
«CepBuc» B caMOii BEpXHEU CTPOKe).

Hcrounukn. JleBas HWKHAS TaONMYKA OMUCHIBAET HCTOY-
Huku. [Ipsmo mox cmoBom PULSE numercs:

* W1C— eciiu HCTOYHUK B CEpPEHHE IIEPBOTO MPOBOAA;

* Wlb— ecnu oH B Hauase epBoro NpoBoa;

* Wle— eciu OH B KOHIIE IEPBOTO IPOBOJIA;

* W2C — eciii OH B CE€peJJHE BTOPOro MPOBOJA, U T. 1.

Ecnu nCTOYHMK He B cepeliHe U He B KOHIIE, a IJie-To cOo-
Ky, numniercss Tak: 1c4 — HCTOYHMK, CMEIIEHHBIH B HalpaBJICHUU
KOHIIa OT ILIEHTpa MepBOro MpoBoJa Ha 4 cerMeHTa (I71€ UMEHHO OKa-
3aJICsl UCTOYHUK, MO’KHO TIOCMOTpPETh, HAXKaB 3aKiIaaky «Bumy, o ko-
TOpOW HMKE); W2C-5 — UCTOYHUK, CMEUICHHBIH OT IIeHTpa BTOPOTO
IPOBO/Ia B HAIIPABJICHNUHU €0 Hayaja Ha 5 CETMEHTOB.

Taxkum oOpa3om, nepsas OykBa Bcerja W, Bropast udppa —
HOMep MpoBoJIa, TpeThs OykBa (b, ¢, €) — Havaso, cepeanHa U KOHeIl
COOTBETCTBEHHO, a yeTBepTas Ludpa (ee MOXKeT U He ObITh) — BEJH-
YMHA CMEUICHUS B CETMEHTAX.

Caenyrommii cronden tadbmuisl «VcTouHukm» — 3T0 (asza
UCTOYHHKA B rpanycax. Ecnu uctouHuk oauH, To ero ¢aza 6e3pas-
anyHa. Ho eciu BBl IPOEKTHpYETE CUCTEMY C aKTUBHBIM MMUTAaHUEM U



COOTBETCTBEHHO HECKOJIbKUMHU HUCTOYHHKAMH, TO B Ka)KJIOM JOJI)KHA
OBITH ycTaHOBJICHA HYKHas (pa3a. Hanpumep, B IByXdJ€MEHTHON aH-
tenne HBICV ¢aza neporo ncrounuka 0, a Btoporo — 135 rpamy-
coB (otkpotite daiia hb9cv.maa u mocmoTpuTe).

[Tocnennwmii cronber 3Toi TabIUIIEI — HaIPSKEHUE UCTOY-
HUKa. Eclii MCTOYHMKOB HECKOJIBKO, BBl MOXET BpPYYHYIO yCTa-
HOBUTH aMIUIUTY]ly KaKJ0T0 U3 HUX JIN00, ycTaHOBUB (hiar «OnuHa-
KOBbIE€ MCTOYHUKHY», BKIIOYUTH aBTOMATHUYECKOE ypaBHUBAHUE aM-
IUTUTYl BCEX UCTOYHUKOB.

Harpysku. Ilog TepMuUHOM «HaArpy3ka» 31ech MOHMMAETCS
ar00as macCUBHAs COCPEIOTOYEHHAs LENb — PE3UCTOp, PEaKTHB-
HOCTb, KOHTYp. PacronoxeHnue u BUJ Harpy3ku OolMChIBalOTCS B Ta0-
muue «Harpyskn». [lonoskeHue Harpy3ku 3aJaeTcsi TOYHO TakK ke
MoJIo’KeHrne UCTOYHUKOB B ctonbue PULSE. Tun Harpysku 3amaercs
B CJIEYIOLIEM CTOJIOLE, BEIOOPOM M3 MEHIO, BCILJIBIBAIOLIETO MO Jie-
BOIl KHOMKOW MBIIIK (Kypcop AODKEH ObITh B 3ToM ctonbie): LC,
R+jX, S.

[Tpu BEIGOpE LC MOXHO omucaTh

1. Karymky (cronben L — wuHAyKTUBHOCTH B MKI'H, B
cronbue C — 0, B cronbie Q — 100pOTHOCTh KaTyILKH).

2. Kongencarop (cronben L —O0, cronberr C — eMkocTh B
nd, Q — 0).

3. apannensHplii kKoHTYp. JInbo 3anomnuB cronbus L, C,
Q, mu6o B cronbie f(MHz), ne 3amomusst L wiu C, ykaszats peso-
HAHCHYIO 4acTOTy KOHTypa B MI'1i, u HepocTaronuii napameTp Oyaer
ABTOMATHYECKH MOACYUTAH. Y JOOHO /7151 OMUCAHUS TPATIOB.

[Tpu BeIOOpe R+jX B COOTBETCTBYIOIMIMX CTOJIOIAX YKa3bl-
BAIOTCSl aKTUBHOE M PEAKTUBHOE YacTHU CONPOTUBIICHUS HAarpy3kKu B
OMax.

ITpu BbIOOpE S ycTaHaBIMBaeTCsS PEKUM OMHMCAHUS HArpys3-
ki 1o S-mapamerpam: AO—An u BO—Bn. lns Beuucnenus S-
napaMeTpoB CMOTPU COOTBETCTBYIOILYIO JIUTEpATypy WU MpOrpam-
Mbl. MoxHO monbs3oBate RFSIMM99 — GecrutatHyro mporpammy



MOJIEITUPOBAHUS IaCCUBHEBIX BY nemneu (mexxur Ha
www.hidesygn.co.uk). DToT pexum ymo0eH Ui OIHCAHUS CIOKHBIX
MOCJICI0BATEIbHO-TIAPA/UICIBHBIX IIETIed W3 MHOKECTBA PEaKTHBHO-
CTCH HaIpUMep, MHOTOPE30HAHCHBIX KOHTYPOB.

JIJis BKJIFOUCHHS Harpy3KH B C COCTaB aHTCHHBI HAJ0 yCTa-
HOBUTH ¢uiar B moyie «BKiIr0o4YuTh HArpy3ky(d)», IPH OTCYTCTBUHU
9TOro ¢uara ONMMCAHHBIC B TAOJHMIIE HATPY3KH MPH MOJCITHUPOBAHUU
CUHMTAIOTCS OTKIIOYCHHBIMU (yIOOHO IS SKCIIEPUMEHTOB IO BBISAC-
HEHUIO BJIUSHUS HArpy3KH Ha IapamMeTphbl aHTCHHBI).

Jlnst Gojnee NETaNbHOTO HM3YYEHUS HArPy30K H3Y4UTe Clie-
JYIOIIHE IPUMEPBI:

. WHIYKTUBHbIE Harpy3Ku — VDP40.MAA,
VDP40B.MAA, SLOPER.MAA;

» Harpy3ku B Buae konueHcatopob — MAGLOOP.MAA,
MAGLOOPC.MAA;

 mHarpy3ku B Buae TpanmoB — MULTDPH.MAA,
MULTDPL.MAA, MULTDPW.MAA, MULTDPHW.MAA.
. PE3UCTHBHBIC Harpy3Ku — T2FD.MAA,

RHOMBIC.MAA, BEVERAGE.MAA,

* Harpyska, onucansas B S napamerpax — MCQM.MAA.

[NosiBnsitomasics crnpaBa Haja Tabnuukol «Harpysku» kHom-
ka «KoMMeHTapum» BbI3bIBAET TEKCTOBBIN (ailsl, B KOTOpOM 3amuca-
HbI JIOObIE JIOMOJIHUTENbHbIE JaHHbIe 00 aHTEHHE. JTa KHOIKa Io-
ABJIAETCS TOJIBKO TOIZA, KOTAAa TPU CO3JaHUM AaHTEHHBl KakKHe-
HUOY/Ib KOMMEHTapuu ObTM HamucaHbl. [ co3gaHuss KOMMEHTa-
pHEB Ha HOBOI aHTEHHE MCNONb3ylWTe Komanay «Paiin — KommeH-
Tapum». Ty ONIMIO YI0OHO HCIOIB30BATh KAaK 3alUCHYIO KHUXKKY.

2.3 Baknagka «Bumgy»
BriOpaB 3Ty 3aknagKy, MOKHO MOCMOTPETh BHEIIHHHA BHJ

ONKCAaHHOM BaMU aHTEHHBI (WM B3ATOW U3 TOTOBOTO (aiisa) B Tpex-
MEpHOM npocTpaHcTBe. Ha pucyHke 2 mokazaHa 3Ta 3aKJlajika ¢ OT-



KpeITeIM aitmom ...\ANT\4delta6.maa u pacuntanHbIM pacmpezene-
HHEM TOKOB B aHTECHHE.

(8 MMANA - C:\HI_FREG|mmanalANT|YKE HanpasneHiie\4deltas.maa

Pain Mpaeka Cepeuc  MNoblows

Feometpua Bua |Bb|‘~lHCﬂeHMS| ﬂwarpammuHanpasneHHDcm'
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Z1 (0639m
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22 (0B39m
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SenuT: 900 rp

BepT. epaweHHe [op. BRaWEHHE MacwTas ™ HopManeHEIA BWE,
] J [ J W Toku

™ CerMeHTH

__ MacwTad TokoE

i

Pucynok 2

Jemxkamu «Bept. Bpamenuey, «l'op. Bpamenue» u «Mac-
mTad» MOYKHO BHUMATEIbHO PACCMOTPETh aHTEHHY CO BCEX CTOPOH.
Ecnu Bbl moTepsiau W3 BHUAY aHTEHHY, HOPMaJbHOE H300pa)KeHHe
BOCCTAHABIIMBAeTCs MO0 (prraroM «HOPMaJbHBIA BUI», THOO HaXa-
THEM OJIHOH u3 ABYX KHONOK «lleHTp Ha anTeHHe» nnu «Llentp Ha X
=0,Y =0, Z = O». IlepBas kHOIIKa TOMEIIACT B IIEHTP dKpaHa Ieo-
METPUYECKUI LIEHTP aHTEHHBI, BTOpas — Hadajao koopauHat. Mc-
TOYHUKH IOKa3aHbl KPACHBIMH KpPYKKaMH, Harpy3ku — KpacHBIMU
kpecTukamu. [Ipu ycTaHoBKe (pyiara «CerMeHTh» 3€J€HBIMU KPECTHU-
KaMH [TOKa3bIBAIOTCS TOUKU pa30MeHMsl POBOJIOB HA CETMEHTHI.

[Ipu ycranoBke (uiara «TOKH» IMOKa3bIBa€TCs pacrpezene-
HUE TOKa B MPOBOAax (ISl 3TOr0 MPEJBAPUTEIBHO JOJKEH OBITh



CeNlaH pacueT aHTeHHbI B 3aKiazke «Bprunciaenus»). Macirabd oTo-
Opa)keHHsI TOKOB PETYIUPYETCS COOTBETCTBYIOIIUM JBHKKOM.

Ha n3o0pakeHnn aHTEHHBI LETYKOM JIEBOI KHOIKH MBIIIN
MOKHO BBIJIEIUTH IPOBOJ — €ro OINKCAaHUE TMOABHUTCS B MPAaBOM
HUKHEM YTIIy.

BcenubiBawiee menw. B 3Tom MeHro (moja mpaBoil KHOTI-
KOW MBIIIIN) YaCTh KOMaHJ| Takas )K€, Kak ¥ BO BCIUIBIBAIOIIEM MEHIO
3aknaaku «'eomeTpus» (cM. pasnen «BcrbiBaromue MeHo»). Octa-
HOBHUMCS TOJIBKO Ha HOBBIX KOMaHaX:

* «llenTp M300pakeHHsI HA STOW MO3UIUN» — YCTaHABIIU-
BaeT Ha BHIOPAHHOE KYPCOPOM MECTO IIEHTp 0030pa.

* «Y 1aNnuTh UCTOYHUK» — YAAJISIET UCTOYHUK.

* «[lepenBUHYTH/106aBUTH UCTOYHHK B...» U Jaliee BEIOpATh
U3 CIIEYIOLIEr0 OKHA, KyJa UMEHHO BBl XOTUTE MOMECTUTHh HCTOY-
HHUK.

2.4 3akimangka « BeraucieHus»

ITapamerpbl okHa. Buj 5T0r0 OKHa ¢ MpUMEpPOM pacyera
npensiaynieii antennsl 4deltab.maa nokasan Ha puc. 3. B aToM okHe
YCTaHABJIMBAETCS Y4aCTOTa, HA KOTOPOU PAaCCUUTBHIBAIOTCS MTapaMeTpPhl
aHTEHHBI (110 yMOJYaHHIO OepeTcss yacToTa, YCTAaHOBJICHHAs B 3a-
knanke «'eomerpus»). [IpaBoe okHO — HMH(OPMAIMOHHOE, U OTO-
OpakaeT TeKylllee COCTOSIHUE pacyera.
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Pucynok 3

B oxomke «3emis» BeiOMpaercs Tum 3emiu. Eciau ycraHoB-
neHa «PeanbHas 3eMJIs», TO B 3TOM K€ OKOILKE MOSBISETCS KHOTKA
«[TapameTpbl», KOTOpask BHI3BIBAET MEHIO YCTAaHOBKU MapaMeTPOB pe-
anpHOM 3emiu. B tabnmuke «[lapameTpsl 3eMin» TEPBBIM CTOIOEI]
— JURJIEKTpUYecKasl MPOHUIIAEMOCTb, BTOPOH — MPOBOJUMOCTH B
MC/M. OTH napaMeTpbl MOKHO OPUEHTHUPOBOYHO B3SITh U3 TAOJIMIIBI.
1

Ecnu BBl ucnone3yere paauaibl, yCTAaHOBUTE MX KOJIHYECT-
BO M JJIMHY B COOTBETCTBYIOIIEM OKOIIKe. 3akpblB OkHO «llapa-
METPbI 3eMJIN», BEpHEMCSI B 3aKJIaAKy «BbraucieHus».

BeicoTa aHTeHHBI Haj 3€MJIEH YCTAHABIMBAETCS B IIOJIE
«BpIicoTa» (3TO MOXKHO He JIeNaTh, €CJIU B OKOLIKE «3eMilshy BhIOpaHa
onmusi «CBoOOmHOE TMpOCTpaHcTBO»). [IporpamMma momHWMaeT aH-
TEHHY BBEpX 110 ocu Z.



Tabmua 1

Tun 3emuin | Jmdaekrpudeckas npouu- | IlpoBoaumocts,
aeMOCTh MC/m
Mopckast Boga 81 4000
IIpecnas Boga 80 1—10
BnasxHble HOYBEI 5..15 1—10
Jlec 13 5
KamenucTteie u 12 2
recyaHble 1oy-
BBI
T'opon, 5 1
UHIyCTpUAaTbHAS
30Ha
Cyxas nousa 2.6 0.1

B mnone «Matepuan» Hajo BBIOpPATh M3 CIHMCKA MaTepHall
AQHTCHHBI (3HAYCHUE ITO UMEET TOJBKO IS CHJIBHO YKOPOYCHHBIX
aHTEHH). Bce TOTOBO K BBIYMCIICHHSM, M HakaB KHONKYy «Ilyck», B
OOMBIION HIDKHEH TaOnvile MOMYYUM pPe3yNbTaThl pacueTa. Pesynb-
TaThl BBIBOJATCS B cleAytoieMm ¢opmare (o cronduam): Freq MHz
— YacToTa, R — aKkTHBHAsI 9aCTh BXOJHOTO COMPOTUBICHUS, jX —
peaktuBHasi, SWR — KCB (o ymonyanuto B 50-omHOM Tpakte), G
— yCWIIeHHe OTHOCUTeNIbHO aunons, Ga dbi — ycunenuwe k u3o-
TpomHOMY m3ny4datenio (Ha 2,15 nb 6oneiie, yem Gy), F/B db — ot-
HOILIEHUE YpPOBHEW W3NydeHHUs BIepen/Hazaj (MpUYeM B KauecTBE
HaANpaBlIeHUs] Ha3aJ HCIOJIb3yeTCs YIJIOBOM Muama3oH, Mo ymojda-
oo — 120 rpaxycos), Elev. — BepTHKkaibHBIH yron mMakcHMyma
U3ITyYeHUS.

Meniwo «I'padpuku». {11 Gonee neTaabHOro U3ydyeHHs pe-
3yJIbTAaTOB pacyera HakuMaeMm Ha KHONKY «I'paduxm» B mone «llo-
J0Ca» YCTAHABJIMBAETCS IIUPUHA TOJOCHl YacTOT (OTHOCHUTEIHHO
LIEHTPaJIbHOW), B KOTOPOH BBl XOTUTE TOCMOTPETH NapameTpsl. Kak u




BO BCEX MOJOOHBIX MOJISAX, BEIHYUHY MOXHO JIMOO BBIOPATh M3 CITH-
CKa, TM00 yCTaHOBUTH BPY4YHYIO. BEIOpaHHOE 3HAUYCHHE aBTOMAaTHYE-
CKH YCTAHABIIMBAaCTCS 110 TOPH3OHTAIBHOM ocu rpaduka. Jlamee
KHOIIKAMH BBEPXY BBIOMPAETCS YUCIIO TOUEK pacdera. s mepBoro
aHaJIM3a JIOCTaTOYHO HaXaTh «2 TOYKW» — rpaduk OyaeT MmocTpoeH
rpyoo, mo aByM ToukaM. [Ipum Haxatuum «Bcs ceTka» mpocuu-
THIBAIOTCS IATh TOYCK — KaXBIH Iar CeTKH, MPH HaxaTuu «Jlorm.
TOYKH», KPOME IISITH TOYEK CETKH, IPOCYUTHIBAIOTCS HECKOJIBKO JI0-
MOJIHUTENIBHBIX TOYCK MEK]Ty IIaraMy CEeTKH (110 yMOI4aHuio 1, Mak-
cumyMm 4). TlocrnemoBarensHo BbiOMpas 3akimanku «Z» «KCB»
«Gain/FBy, «/IH», MOKHO HArJISAIHO YBHICTh, KAaK MEHSIOTCS OT Yac-
TOTHl B 3aJaHHOM BaMHM JIMAaIlla30HE IapaMmMeTphbl aHTeHHBI. KHoIKa
«3Bamucarp F B Tabn. KCB/G,/Z» mo3BonsieT B AajabHENIIEM coXpa-
HUTh BCE JAaHHBIC 3TOr0 pasjelia B BUAC OTIACIBHOIO (paiiia—Tad-
aunbl (B rmaBHoM MeHio «®aiin — Tabmuma F/KCB/Gain/Z» cwm.
HIDKE)

Bakaagka «Z». YepHoii nuHueil nokazan rpaduk R(f),
kpacuoii — jX(f). M0OXHO BKIIIOYHTH/BBIKIIOYHTE (BO BCILIBIBAO-
IIeM TOJI MPaBON KHOMKOW MBI MEHIO) Ha 3ToM rpaduke CY —
COTJIaCyIOIIEee YCTPOWCTBO (aBTOMATHYECKH YK€ pacCUMTaHHOE) U
MOCMOTPETh, KaK U3MEHUTCS TpaduK.

3aknaaka «KCB». Ha pucynke 4 npuBesneH mpumep pac-
yera juis aHTeHHbl 4deltab.maa B sr1oli 3akiianke ectb 0COOEHHOCTH
MCXOJIHOU mporpammbl. Ecim Bel IPOCTO HaXMeETe Ha 3TY 3aKIIAJKY,
To Tpaduka He yBuauTe. UTOOBI M3BJIEUb €r0, HAJ0, BPEMEHHO BBI-
OpaB 3aknagky «YcrtaHoBkH, B okomke «JIumut KCB» BbIOpath

udpy 5.0 unu mobyto 1pyryio,
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Pucynok 4

HyXHY!0. Ecnu Bam TpeOyeTcsi mocTpouTh rpaduk ¢ MaKCUMalIbHBIM
KCB = o, B okomike «JIumut KCB» BeiOepute mudpy 5.0 u 3abeiite
ee kiaBuiieii Backspace — mpu 3ToM B OKOIIIKE TOSBUTCS Mapa ue-
poriugos — toraa 1uMuT KCB Oyzner paBeH 0€CKOHEUHOCTH.

Tenepsr nipu Bo3Bparnienuu k 3aknanke «KCBy Bbl yBuauTe
UcKOMbIN rpaduk. B yriy rpaduka HanucaHbl BEIYKMCIEHHbBIE TTOJIOCHI
nporyckanusi aHTeHHbI 1o ypoBHssM KCB 1.5 u 2.0.

3akaagka «Gain/FBy». BeiBomut rpaduxu Gain(f) — uep-
HbIM 11BeToM U F/B(f) — kpacubsim. Ha Bcex rpadukax tak e, Kak u
B TIPEJIBIIYIIEM CITydae, MOKHO BKJIFOUHTH COTJIACYIOIIEe YCTPOHCTBO
(CY) 1 mocMOTpETh €0 BIUSHHUE.

3akuaaaka «/IH». BeiBonuT pa3HbIMHU IBETAMU THArPaMMBI
HAaMpaBJICHHOCTH AHTEHHBI 11 BCEX YaCTOT JMala3oHa, a TaKXe
Ta0MMYKy U3MEHEHHSI OCHOBHBIX TTapaMeTPOB. DTO YAOOHO MPH IMOI-



TOHKE aHTEHHBI, KOT/1a TpeOyeMble XapaKTePUCTHUKU MOTYT OKa3aThb-
Csl HE Ha LIEHTPAJIbHOM YacToTe, a rae-To B cTopoHe. B 310l xe 3a-
KJaake B okomke «JIH nms monspuzanuiit»y, MOKHO BBIOpaTh, ISl Ka-
KOW TMOJspu3aluu (BEepTUKAIBHOU «V», TOpu3oHTanbHON «H» , ux
cyMMbl «CyMMay WM A7 OJJHOBPEMEHHOTO OTOOpa)KEHUS! pa3HBIMU
nseramu «V-+Hy) 6ynyt nmoctpoensr JIH.

3akiagka «YcTaHoBKH». «F IIEHTp» — IIEHTpaJibHAs Yac-
TOTa rpaduka Mo yMOJTYAHHIO COBIA/IaeT C YCTAHOBJICHHON B OIHUCA-
HUW aHTCHHBI, B 3aKJIaJIKE TEOMETPHS.

«JImvmut KCB» — cMm. BhIIIIE.

«ucino mom. Toyek» — IOKa3bIBAET, CKOJIBKO IOMOJIHH-
TENbHBIX TOYEK OyJIET pacCUMTAHO MEXIYy COCEIHHUMH IaraMu CeT-
K.

«CY Ha rpadukax» — ayOIupyeT BCILUIBIBAIOIIEE MEHIO.

«F cormacoBaHus» — MO YMOJYaHUIO 4acTOTa COIJIacoBa-
Hus (Hactporiku CVY) paBHa 1nieHTpaibHOH. HO B 3TOM OKOIIIKE MOX-
HO YCTaHOBHUTH U JIIOOYIO JAPYryl0 HEOOXOIUMYIO YacTOTY COTJaco-
BaHU4.

2.5 3aknanka «J{uarpaMMbl HalIpPaBIEHHOCTI

Bri6paB oty 3aknaaky (pucyHok 5), Bbl yBuaute JIH aHTeH-
Hbl B BEPTUKAJIBHON U TOPU3OHTAIBHOMN MIOCKOCTAX U TaOJIWYKY OC-
HOBHBIX IIapaMEeTpOB aHTEHHBI. JlId Cilydas UACaJbHOW WIIU pealb-
HOM 3eMiu JIH B ropU30HTAIILHON IIJIOCKOCTH 10 YMOJIYAHUIO CTPO-
UTbCA I 3€HUTHOIO YIJIa, COOTBETCTBYIOLLIETO MAaKCHUMAJIbHOMY
YPOBHIO u3JlydeHHs. [HOe 3HayeHHEe 3E€HUTHOIO YIJa 3aJaeTcs
KHOIIKOM «Y CTaHOBUTb 3HAYEHHUE 3EHUTHOTO YIJIa».

Ecnu anTeHHa MozenupyeTcs B CBOOOJHOM MPOCTPAHCTBE,
TO YCTaHOBJICHHBIN 10 YMOJIYAHWIO 3€HUTHBIN YIOJ JUIsl TIOCTPOEHUS
JIH B ropu3oHTanbHOM 11ockocTu coctasiser 0 rpaaycos.

006 oxomke «/IH nns nonsipuzanuity yxe pacckazano. Co-
xpanuTh JIH 1 mapamerpbl aHTEHHBI B OTAENbHBIN (hailn (Ha Oymy-



1iee, AJs MOCIeIyIOLero CpaBHEHU UX C IPYTHMH) MOXKHO, BBIOpaB
B OCHOBHOM MeHi0 «®Daiin» komanay «Coxpanuts JJH (*.mab)» (cm
TaK)Ke paszie] 0 KOMaHAax TJIaBHOro MeHto «Daiiny).

Pucynok — 5

2.6 Menro «IpaBka npoBoja»

Bepuemcs B 3aknanky «BbrunciieHus». Y3HaB Bce JaHHbIE
AHTCHHBI, OOBIYHO BO3HMKAET JKEJIaHHE Yero-HuOyAb B HEH moj-
npaBuTh. KOHEUHO, 3TO MOXXHO CJeNaTh, BEPHYBIIUCH B 3aKIAJIKy
«"eomeTpuss» U U3MEHsIST BPYUHYIO KOOPAWHATHI IPOBOJIOB, HO MYTh
9TOT TPOMO3JOK M BechbMa TpymoeMmok. ['opa3go mpolne HakaTh
kHOMKY «[IpaBka MpoBOJa» U BHI3BATh OKHO, KOTOPOE MPEACTABISAET
co6oit momubit CAD-penakTop, O3BONAIOMNN HATTSIHO PEIAKTU-
pOBaTh aHTEHHY OJIHOM TOJHKO MBIIIBIO.



B oTkpeiBIieMcs okHe (PUCYHOK 6) MMEIOTCS YEThIpe 3a-
KJIaJKH C OYEBUIHBIM Ha3zHaueHueM — BH aHTeHHBI 3D u 2D B ka-
KIOW M3 TpeX IUIOCKOCTel. B Tpex mocnemHux ciaydasx s o0Jier-
YEHUs MPOSKTHPOBAHMUs HAa HM300paKEHUE HAKIIAJIBIBACTCS KOOPIH-
HaTHas CeTKa C yKa3aHUEeM MaciiTada.

() Npasrca nposoaa
OfbeMHEIM BUO | MNnockocTe ><7Y| MnockocTe ><fZ| MnockocTe Y*Z| MaclTat
0 10 z = J

Mokas |Bce -

CeTka
F Brkn M AsTowar

War |01 MR

Bpawate

| — —
YWire Mo 1
X1: 0.0
Y1.1.103
Z1. 0.639
X200
Y2 -1.103
Z2: 0,639
R 0.007
SEG:-1
Len:2.206

-
j J ﬂ La I OTKaSl
Pucynok — 6

Komanasl u kHonku. Ha nmpaBom mosie okHa, KpoMe oye-
BUJHBIX ABMKKOB «Macmitad» u «Bpamare» (1Ba ABUKKAa — BOKpPYT
BEPTUKAIBHOW U TOPU3OHTAIHHOM OCEeii), UMEIOTCS €IIIe MSTh KHOMOK
(cpa3y non asBmxkoMm «Macmtab») ¢ nukrorpaMmamu. Ilepssie Tpu
KHOIIKH JICUCTBYIOT TOJIBKO TIPH BBIOOpPE OJTHOM M3 3aKJIAJOK JIBYX-
MepHbIX BUIO0B (X-Y, Y-Z, Z-X) 1 ycTaHaBIMBAIOT PEXKUM PEaKTH-
pPOBaHUS

* [lepBast kHOIIKA (C HAKJIOHHOM 0€Joil CTPeNKoii) BKIIIOUAeT
PEXKUM MEpPeTacKUBaHUS MPaBOM KHOMKON MBIIIM CYIIECTBYIOIINUX
npoBojoB. Illemuok — BbAeneHUe npoBoja (OH MPHU ATOM MEHSET



[[BET HA KPACHBIH), MEIYOK U yIEpKAHUE KIIABUIIM HAKATOW — Tie-
perackuBaHue npoBoja. [Ipuuem, eciu Bbl BO3bMETE B 3TOM PEIKUME
Kpaii IpoBojia (COBMECTUB KypCOp ¢ KPECTUKOM KOHIIA ITPOBOJIA), TO
OyZeT TepeTacKuBaThCsl TOJIBKO OJWH ero KoHelrl Eciu ke BBl BO3b-
METe CepeIMHYy MPOBOJIA, TEPEMEIIaThCs OyJIeT BECh MPOBOJ Mapa-
JIETBHO MCXOJHOMY TOJIOXKCHHIO. DJIEKTPHUYCCKUE COCIUHEHHS TPU
ATOM HE Pa3phIBAIOTCS, T. €. OYAyT MEePEeMEIIaThCsl ¥ KOHIIBI TeX TPo-
BOJIOB, KOTOPBIC JIEKTPUYECKH COCAMHEHBI C TIEpEMEIaeMbIM TIPO-
BOJIOM.

* Bropas kHOIKa (C TOHKOW JMAarOHAIBHON JIMHHEH) BKIIFO-
YaeT peKUM PHUCOBAHHS HOBBIX NPOBOJOB. lllekHHTE B HY)KHOM
MecCTe TPaBOi KHOIIKOM U, IepXKa ee Ha)KaTON, HAPUCYHUTE MPOBO/I.

* Tperbst KHOIIKA (C KBaAPATHKOM BHYTPH) aHAJIOTUYHA BTO-
poH, HO pHCYeTCs HE OJMH IMPOBOA, a Cpa3y KBajpaT WU Mps-
MOYTOJIbHUK.

[Ipu Bcex mnepemeleHUsIX KOOPIAMHATHI Hayalla U KOHIA
NPOBOJIa MEHSIOTCS HE TPOM3BOJIBLHO, & C BBIOPAHHBIM IIIaroM KO-
OpJMHATHOW CETKH.

Crenyromiyie nBe OTACIBHO PACHOJIOKEHHBIC KHOIKUA OTHO-
CATCS K YIPaBIEHUIO U300paKeHUEM, TIOITOMY pabOTalOT MpPHU BHIOO-
pe 000 3aKIa ki U300paKEeHUsI.

* YeTBepTas KHOMKa (C TUIFOCOM BHYTPH) YCTaHABIMBAET
IIEHTp U300pakeHust Ha Hadano koopauHat (X =0,Y =0,Z=0).

* [locnenHss, msiTast KHOMKA (C YETHIPbMS CTPENKAMHU 10 yT-
JaM) ycTaHaBIUBAeT HOPMAJbHBIN MaciiTad, momemnias HEeHTpP H30-
OpakeHHsI Ha TEOMETPUUECKUN [IEHTP aHTCHHBI.

B mento «Ilokasz» umeercs BBIOOp TpeX CTPOK MepBas CTPO-
Ka — TOKa3 BCceX MPOBOJIOB aHTEHHBI, BTOpasi — IOKAa3 TOJBKO TEX
MPOBOJIOB, KOTOPHIE JIEKAT B OJTHOM TIIOCKOCTH C BBIJICTICHHBIM, Tpe-
Th — TIOKAa3 TOJBKO MPOBOOB, dJIEKTPUIECKH COSTMHEHHBIX C BBI-
JIEJICHHBIM.

B oxne «CeTka» ycTaHaBIMBAIOTCS MTapaMeTpPbl KOOPIMHAT-
HOM ceTku. Kpome oueBuHbIX rara «Bkm» u meHto «lllar», nmeer-
csi uar «ABToIIary, KOTOPBINA, OyAydd BKIIOYEH, 00eCTIeYMBAET aB-



TOMAaTHYECKOC W3MEHEHHE Ilara KOOPIWHATHON CETKU IMPH CMCHE
MaciTaba n300paxeHusl.

[Mon nBxkaMu «BpaiaTs» MpU BEIIEICHUH TPOBOJIA MOSB-
JISIETCSL €T0 MOJTHOE ONMCAHKe, BKIIFOYAs €r0 JUIUHY.

Komanapl BemuibiBawimero Menr. [lon mpaBoil KHOMKOM
MBI MUMEETCsl OOIIMPHOE BCIUIbIBatomiee MeHo. [lepBele Tpu ero
KOMaH/]Ibl OYEBHIHBI U YCTAaHABIUBAIOT IICHTP M300pa)KEHUS HA BHI-
OpaHHOE MECTO, aHTEHHY WJIM Havajio KoopauHaT. OUYeBUIHBI TaKKe
KoMaHJbl «OTMEHUTH TOCIEIHEE NCUCTBUE» U «YJaIUTh MPOBOI
(BeLIENIeHHBIHN ). OCTaabHbIC KOMaH/IbI:

* «3allOMHHUTH ATOT PKPaH KaKk», C MOCIEAYIOIIMM BEIOOpOM
«A, B, C», M03BOJIIET COXPAHHUTh B MaMATH 0CO0O MOHPABUBIIHICS
BaM BHJI, C TeM 4TOObI HE MOTEPATHh €r0 MPHU MOCIEAYIOUIEM pelak-
TUPOBAHUU.

* «BbI3BaTh U3 MaMSTH 3KPaHy», C MOCIEIYIOIIUM BEIOOpOM
«A, B, C»,— o0parHoe npeapIayIiemMy 1eiHCTBUE.

* «Onucanue NpoBOJa» BbI3BIBAET YXKE U3BECTHOE HAM OKHO
MOAPOOHOTO OIHUCAHMS TIPOBO/IA.

* «YCTaHOBUTH LIEHTP MPOBOJA HA HAYAJIO KOOPAUHAT» —
NepeMeNIaeT NpoBoj TaK, UTO €ro LEHTP OKa3bIBAETCS TOYHO Ha ce-
penuHe Onukaiieit ocu KoopAUHaT.

* «Pa3genuThs TPOBOA Ha», C MOCIEAYIOIIUM BBEIOOpPOM
«2...10», — paspe3aeT MpoBOJ HAa BHIOPAHHOE YUCIO IIIEKTPUUYECKU
COEIMHEHHBIX KYCKOB.

* «CoeMHUTH C KOHIIOM ONMKaMIllero mpoBoJia» — ycTa-
HABJIMBAET AJIEKTPUUYECKUM KOHTAKT.

* «Pa3opBaTh COeIMHEHHME» — pa3pPbIBAET SJIEKTPUUECKOE
COEIMHEHHE, MTO3BOJISIS IIEPEMEIATh MPOBOJI OTAEIBHO.

* «YCTaHOBUTH HAYall0 CETKH Ha», C MOCIEAYIOIIUM BBIOO-
pOM, — MO3BOJISIET MPUBSA3aTh HAYAJIO KOOPJAMHATHOW CETKU K BbI-
OpaHHOH TOUKe.

2.7 Mento «lIpaBka anemeHTa»



B sTOM MeHIO OOBEKTOM MpaBKH CIY)KHT HE OTICIbHBIN
MIPOBO/I, & 3JIEMEHT — HECKOJIbKO COCIMHEHHBIX MEXKIY COOOM 3JIeK-
TPUYECKUX TMPOBOMOB. Hampumep, olHa paMKa MHOTORJIEMEHTHOTO
KBaJipaTa Wiu OAWH W3 Aunone Aru.

3akuaanka «Ilapamerpbl». BeiBomuT TaOIMIly OCHOBHBIX
MapaMeTpoB KaXKJOTO 3JIEMEHTa. AKTHBHBIM 3JIE€MEHT IOJICBEYEH
KpacHbIM. CTOIOLBI B 3TOM TabuIle (110 MTOPSIAKY):

1. bopma u pacronokeHue IeMeHTa.

2. Paccrosinue Mexay 3JIeMEeHTaMH cuuTas JTu00 OT JAaibHe-
ro 3JIEMEHTa, MO0 OT aKTHBHOIO (BBIOMPAETCS COOTBETCTBYIOLIMM
¢darom BHH3Y).

3. lupuna s1eMeHTa.

4. BreicoTa hyieMeHTa.

5. JlnuHa (Ans S7EKTPUYECKH Pa30MKHYTOrO, HAmpuMep,
JUTIONS) WU TIEpUMETP (1S SIEKTPUUECKU 3aMKHYTOT0, Halpumep,
KBaJIpaTa) JIEMEHTA.

6. Pagnyc B Mmuinmerpax.

7. Seg. -pa3bueHue Ha CETMEHTHI.

8. KonuecTBO MpoOBOJIOB B dJIEMEHTE.

PasmepHocTh BenuuuH B ctonbuax 2...5 (B MeTpax WM B
JUIMHAX BOJH) BBIOMpAETCs YCTAaHOBKOW COOTBETCTBYIOIIETo diara
BHU3Y.

Bo BcmbiBaromielt B 9T0il Tabnuile moj MpaBoi KHOMKOW
MBIIIK MEHIO, KPOME OYEBHIHBIX KOMaHI «Y NanuTh», «J{00aBUTHY,
«[leyatpb 3TOI TAOMUIIBI», UMEIOTCS CIEAYIOIINE:

* «Kanpkyasitop» — BbI30B cTaHgapTHoro Win kanbkyiis-
Topa.

* «OKpYTTUTH BEIMYUHBI JI0» C MOCIEIYIONIUM BEIOOPOM «2,
3, 4 3HaKOB» — OKPYIJISIET M3JHIIHE JIUHHBIC 3HAUCHUS TOCIe 3a-
MATOM (9TO YIOOHO, €CITU B MPOIlecce PEAAKTHPOBAHUS UITH ONTUMU-
3aIHH MOJYYUIIUCH CITUIIKOM MHOTO IU(P MOCIIEe 3aMaToi).



* «[Touck u 3amMeHa» — MO3BOJISIET 3aMEHUTH 3HAYCHHE KO-
OpAMHATBI Ha HOBOE, NMIPUYEM 10 BBIOpAHHBIM OCsiM. CrieruaibHbINA
¢uar mMo3BOJISIET MEHSTh U 3epKajbHbIC 3HAUCHUS (YIOOHO VI CHM-
METPUYHBIX aHTCHH).

* «YCTaHOBKM KOMOMHHPOBAHHOTO IPOBOA» — TO XK€ Ca-
MOE€ MEHIO, KOTOPOE ONKCaHO B pazjene «3akianka «['eomerpusy —
OIKCaHKE MTPOBOJIOBY (NPEIBIAYINAS YaCTh OTIHCAHUS).

* «MI3MeHuTh QOpMy IJIEeMEHTa», BCIUIBIBAIOIIEE IO/ ITON
KOMaHJI01 0OJIbIIIOe MEHIO TI03BOJISIET U3MEHUTH (POPMY JIEMEHTA Ha
TPEYroJbHHK, KBaJpar, poMO, BOCbMUYTOJIBHUK, JIMHUIO U Ha QUTY-
pBI OoJsiee CIIOXKHOM (POpPMBI, MpUYEM B JTIHO00H TUIOCKOCTH B 0€3 H3-
MEHEHHUsI PE30HAHCHOW dacToThl 3neMeHrta! Hampumep, mnpeoo-
pa3oBaHue JBYXAJICMEHTHOW SIru B JIBOMHOW KBaJapaTr MPOU3BOIUTCS
HECKOJIbKUMHU JIBUKCHUSIMHU MBIIIKOM, 3aHUMasi HECKOJIBKO CEKYH/I.

3akaanka «Bug». BribpaB 3aknaaky «Bum», MOXHO Io-
CMOTpPETh Ha aHTEHHY IMoclie MpeoOpa3oBaHUs (HOPMBI JIEMEHTA.
WuTepdeiic 1 KOMaHABI ATOTO OKHA YK€ OMHCAHBI B MPEIbIIyIIeH
YacTU CTaTbH U HE TPEOYIOT JOMOTHUTEIbHBIX OSCHEHUH.

2.8 Menro «OnTruMHu3anus)

Bepremcsd B 3axnanky «Bsruucnenus». IIpu mactpoiiku an-
TEHHBI BPYYHYIO, 4YaCTO IIPUXOIUTCS UCIOJIb30BaTh YUCICHHBIE CIIO-
coObl ontumuszanuu. Ilocne Haxatus KHONKM «ONTUMHU3ALMSL) OT-
KPBIBAETCs COOTBETCTBYIOIIEE MEHIO.

Oxno «IIapaMeTpsl BbIYHCJICHHI». B 3TOM OKHE Hano
OOBSICHUTh KOMIIBIOTEPY, YTO K€ HMEHHO BbI XOTUTE MOJIYYUTh B pe-
3y/lbTaTe ONTUMHU3ALUU OT aHTEHHBI, T. €. YCTAHOBUTH LIEIH. DTO Je-
JIAETCSL CEMBIO JBUKKAMM, ITOJIOKEHUEM JIBHKKA 3a/1a€TCs BaXXHOCTh
(yIenbHBIM Bec) JaHHOTO mapamerpa ais Bac. KpaiiHee neBoe moso-
JKEHUE JIB)KKAa — IapaMeTp Ui Bac COBCEM HE BAXKEH, KpaiiHee



npaBoe — MAaKCHMajabHO BakeH. HasHauenue aBHKKOB «F/By,
«Gainy, «KCB» oueBUIHO, OCTAJIBHBIX IPUBEICHO HIIKE.

 JIBmxok «BepT. yrom» noapazymeBaeT MaKCUMalbHO HU3-
KUH BEPTUKAJIbHBIA YTOJl MAKCUMYMa U3 Ty4EHUS.

o JIBHXKOK «]X» — MHHUMAIIbHYIO PCAKTHBHYIO 4aCTh BXO/I-
HOT'O CONPOTHBIICHUSI aHTCHHBI.

* JIBmkok «CoriaacoBaHHE» — ONTHMAJIbHOE COTJIACOBAaHHE
IOJ1, CIIEIIHAIbHO 3aJJaHHBIM UMITeIaHC.

» JIBuxok «Tok» — MUHMMYM WJIM MakCMMyM TOKa B 3a-
NAaHHOM TOYKE.

Knonka «YcraHoBKH Hean». BBIBOIUT MEHIO JI€TATIbHBIX
ycTaHOBOK 1ienu. B 3aknanke «llenby» 3agaroTces:

* B okne «/lomycTuMBIi MakCUMyM» YCTaHaBIMBAIOTCS
MakcumaiabHble Benuuuael Gain, F/B, jX, KCB, gocTmkeHre KOTO-
pBIX OYAET CUUTATHCSA KOHEUHBIM PE3YIbTaTOM.

* B okne «CorynacoBanue» BbIOUPAETCS TUI COIVIACOBAHUS
WINA YCTaHABJIMBAETCS BBIOPAHHBIH MMIIEAAHC, MO/ KOTOPBIM Oyzaer
IPOM3BOJIUTHCS COIJIaCOBaHHE. JTO OKHO 3a/aeT MapameTpbl AJs
JBIKKa «CoriacoBaHue» MPeabIIyIero pasaena.

* B okne «llenp TOKa» ycraHaBIMBaeTcs, B KaKOH TOUKe
MUHMMYyMa WJIM MaKCUMyMa TOKa HaJ0 JOCTHYb. DTO OKHO 3aJaeT
napameTpsl s 1BUkKa «TOK» mpeabIayLero pa3ziena.

B 3aknanke «YCTaHOBKW» 331a10TCA:

* OxnHo «Hanpasnenue touia ans F/B». MMANA npu non-
cuere oTHOmIeHHs F/B OepeT ypoBeHb M3Iy4eHHs] HE TOJBKO TOYHO
Ha3aj, a B HEKOTOPOM, 3a/1aBa€MOM B 3TOM OKHE YIJIOBOM JHaIa3o-
He. B 1aHHOM MeHI0 ycTaHaBIMBAaeTCs YIIIOBOM JHMAaIa3oH, U U3yde-
HHUE Ha3aJ] CYUTAETCS 10 HauOOJbIIEMY YPOBHIO B 3TOM JHaIa30HE.
YcTaHoBieHHBIN 10 yMoT4aHUIo «A3uMyT» 120 rpaa. o3Hadaer, 4yTo
U3Iy4eHueM Haszaja Oyner cuutarbes Bce B asumyrte oT 120 mo 240
rpaa. (180+60). Ananoruuno «OneBauus» 60 rpag. — 3T0 1uana3zoH
BepTUKaIbHBIX yriioB oT 0 10 60 rpax.



* OkHo «CtanmapTHoe Z» yCTaHaBIWBaeT Z, MPHU KOTOPOM
KCB = 1, MoxHO naxke ycTaHOBUTH KoMiuiekcHoe Z! Knonka «Yc-
TaHOBUTH Z Juts hairpin cori.» mo3BoJsieT YCTaHOBUTh Z JUIs Cliydast
WCITOJIb30BaHUS COTJIACYIOIIE-CUMMETPUPYIOIIETO YCTPONCTBA B BH-
ne U-o6pasuoi mmuiaeku (hairpin match). Ilpu Hakatun 3TOM KHOII-
KM TIporpaMma B OTKPBIBAIOIIEMCS OKHE MPOCHUT BBECTH BOJHOBOE
COTIPOTHUBIICHUE KaOesi (OHO JOJKHO OBITH OOJIbIIE aKTUBHOM YaCTH
Z, iHAYe TaKoe COrJacoBaHUE HEBO3MOIKHO) M 3aT€M aBTOMAaTUUYECKH
MOJICUUTHIBACTCS HEOOX0IUMasl peakTUBHAs 4acTh Z aHTCHHBI.

Knonka «McToYHMKH 10 auana3oHam». BeiBogut Tabiu-
Iy YCTAaHOBKHM Pa3HbIX MCTOYHUKOB MO Pa3HbIM Iuama3zoHam. JTO
ObIBacT HEOOXOIMMO TPH ONTHUMHM3AIUA MHOTOJIMAIIAa30HHON aHTECH-
HbI, NMUTAaEMOW B pPa3HBIX TOYKAX, HAIPHMEP, TPEXIUANa30HHOTO
JBOMHOTO KBajJpara, y KOTOPOro Tpu KaOelns MUTaHMs, T. €. paMmKa
Ka)KJI0ro JHaIa30Ha IUTAETCS OTAEILHO.

[Ipu onmcanuu B ATOW TAOJMIIC MECT PACIIONIOKEHHUS TPEeX
HMCTOYHMKOB Ha TPU pa3HbIC YAaCTOTHI B TPEX Pa3HBIX MPOBOJIAX OI-
TUMU3ALUS OyJEeT UJITU TTO0YEPETHO MO KAKIOMY U3 HICTOYHHKOB.

HN3mensiemble napamerpbl. Teneps, KOraa Bbl yCTAHOBUIIH,
K KakoW LeJIH CTPEeMHTHCS, OOBSICHUTE KOMIBIOTEPY, MU3MEHEHHEM
KAaKUX I1apaMeTpoOB 3TO HAJO0 cAelarh. J[pyrMMH CIIOBaMH — 4YTO B
KOHCTPYKIIMM AHTEHHBI MOKHO MEHATb U B Kakux mpexaenax. i
3TOro umeercs: Tabnuua «V3MeHsemMble mapamMeTpb» CO CIETYIONIH-
MU CTOJIOIIaMU (3HAYEHHSI MOKHO YCTaHABIMBATh BPYUHYIO):

e IlepBblli — THUN U3MeHsgeMoro mnapaMmerpa. lllenkHyB B
3TOM CTOJIOIE JI€BOM KHOMKOW MBIIIHM, YBUAUTE MEPBOE BCIUIBIBAIO-
I1ee MEHIO, U3 KOTOPOTO 3TOT THIl BEIOMPAETCS.

* Bropoit — HOMep (IIpoBOAA, UCTOUYHMKA, HArpy3KH, dile-
MEHTa) B COOTBETCTBUHU C UX HyMmepauuei B 3aKiajake « eoMeTpus».

* TpeTuii — 4TO UMEHHO BBl XOTHTE MEHATH B BBIOPAaHHOM B
nepBoM crosbue tumne. lllenkHyB B 3TOM cTOJ01IE JIEBOM KHOMKON



MBIIIIM, YBHJIUTE BTOPOE BCIUIBIBAIOIIECE MEHIO, B KOTOPOM BBIOMpa-
€TCsl KOHKPETHBIN MapamMeTp M1l U3MCHEHUSI.

» UeTBepThlii — KooTepaiys (COBMECTHAs ONTUMHU3AITHA).

o [IaTBIM — 11ar M3MEHEHHUS BEIMYHUHEL.

* [IlecToii — MMHHMAaJIbHOE 3HAUCHHE BEJIMYUHEL.

* CeapMOM — MaKCHMaabHOE 3HAUEHHE BEJIMYMHEL.

* BocbMo#t — uCX0HOE (HBIHEITHEE) 3HAYCHUE BETMYHUHBI.

KomaHabl mepBoro BCIUIbIBAKOIIET0 MEHIO.

» «[IpoBog» — B MeTpax. He 3a0yabpTe ycTaHOBUTH BO BTO-
poM cTosllie, KaKOi MMEHHO MPOBOJ Bbl XOTUTE ONTHUMH3UPOBATH.
[lenkHyB J€BOM KHONMKOM MBIIIM HA TPETHEM CTOJOIE CTPOKH, OIHU-
CBIBAIOIIEH MPOBOJ, BO BTOPOM BCILUIBIBAIOIIEM MEHIO BhIOEpHUTE, Ka-
kre umenno koopaunatsl (XI, Y1, Z1, X2, Y2, Z2) npoBoja HIH €ro
paauyc (B MM) OyIyT HU3MEHSTHCS.

* «[IpoBoa (TOJIIPHBIE KOOPIUHATHI)» — TO KE CaMOe, HO B
MOJISIPHBIX KOOpAMHATAX.

* «DNEeMEeHT» — YCTAHABJIMBAET ONTUMHU3ALMIO HA DJIEMEHT.
Homep snemeHTa MOKHO mocMOTpeTh B MeHIO «IIpaBka ajnemMeHTay.
[lenkHyB J€BOM KHOMKOM MBIIIM HA TPETHEM CTOJOIE CTPOKH, OMHU-
CBIBAIOIIIEH DJIEMEHT, U3 OYEHb OOIIMPHOTO BCILIBIBIIETO BTOPOTO
MEHIO MO>KHO BbIOpaTh, KaKhue UMEHHO MapaMeTphl dJIeMEeHTa OyIayT
ONTUMHU3UPOBAHBI.

* «Harpy3ka» IllenkHyB J1I€BOM KHOIIKOW MBIIIN HA TPETHEM
CTONOIIe CTPOKHU, OMUCHIBAIOIIEH HATPY3KY, U3 BCIUIBIBIIIETO BTOPOTO
MEHIO MO’KHO BBIOpATh TUM HArpy3KH Jis onTuMmusanuu: «L wim Ry,
«C wu jX»

* «BbIcoTa HaJ 3emiiel» — B METpax.

* «Hactotay — B MI11.

* «Mcrounuky. lllenKkHyB J1€BOM KHONKOM MBIIIM HA TPETh-
€M CTOJIOIE CTPOKU, ONMUCHIBAIOIIEH NCTOUYHUK, M3 BCILIBIBILIETO BTO-
poOro MeHI0 BBIOEpUTE HampsikeHue (B BolbTax) win (asy (B rpagy-
cax), KOTOpbI€ BbI XOTUTE ONITUMU3UPOBATH.



* «MuTepBan B cTeke» — B MeTpax. Komanaa axkTHBHA
TOJIKO B Clly4yae, €Clid ONTUMHU3HpyeMas aHTeHHA MPEJCTaBIIAET CO-
0ol crek (cozmanHa komanaoi «Co3aaTh CTEK AJI pacyeTOB» B MEHIO
«[IpaBka» — «Cpaenarb CTEK»).

Hago ormeruTh, 4TO CTPOK H3MEHSEMBIX MapaMeTpoB B
TabJIMlle MOXKET OBITh CTOJBKO, CKOJIBKO MapaMeTpoB HEOOXOAUMO
MeHATh. Hanpumep, MOKHO BIIHCAaTh HECKOJIBKO CTPOK «DJIEMEHTY, B
KaXKIOW U3 HUX YCTAaHOBMB (M3 MEHIO IO/ JIEBOI KHOMKOI B TPEThbeM
croiiore) ceon napamerpsl (Muatepsan, [lo3unus, [lupuna, u T. 1.).
W/vnm BrimcaTh HECKOJIBKO CTPOK «IIpoBom», B KaxkI0H U3 HUX ycTa-
HOBHUB M3MEHEHHE OJIHOTO NapaMerpa (Hampumep, B nepBoid — X2,
BO BTOpoit — Y2, B Tpetbeii — R, u T. 1 ). 3aech cieayer ObITh
BHUMATEJIbHBIM, YTOOBI OLIMOOYHO HE 33]aTh U3MEHEHHE HECYIIEeCT-
BYIOIIIUX WJIA B3aHMMOUCKIIIOUYAIONINX MapaMeTpoB, MHAYE MPOLecC
ONTUMM3AINHI HE HAYHETCH.

Komanabl Tperbero BemibiBawmero Menio. [loa npasoi
KHOIKON MBIIIM B TaOJIMIIE BCIUIBIBAET MEHIO OOIIET0 peaakTHpOBa-
Husl TaOmumpbl. Ero koMauawl (KpoMe OYEBUAHBIX «YIJAIUTh 3TY
CTPOKY», «BCTaBUTH CTPOKY», «Y NaJTUTh BCEY):

* «YcTaHOBKa 0O0IIEro mara» — 3aJaeT oOluil mar u3mMe-
HEHUS JIMHEHHBIX Pa3MeEPOB BO BCeil Tabnule.

* «COBMECTHBIE YCTAaHOBKM Ha 3JIEMEHT» — YCTaHOBKa CO-
BMECTHOI'O U3MEHEHHUS TApaMETPOB OJTHOTO AJIEMEHTA.

* «ABTO COBMECTHOE M3MEHEHHE MMapPaMETPOB)» — YCTAHOB-
Ka COBMECTHOI'0 U3MEHEHHUSI IapaMeTPOB OJTHOTO MPOBOJA.

YcTaHOBKH COBMECTHOI0 H3MeHeHHs (Koomepanuu). Yc-
TaHaBIUBaeTcsa LUQpoi B yeTBepTOoM cTosbOLe Tabmuubl «3meHse-
MBbI€ [TaPAMETPBI».

* 0, yCTaHOBJIEHHBII 110 YMOJYaHHUIO, O3HAYaeT, YTO Mapa-
METp, ONUCHIBAEMBII JAHHON CTPOKOW, MU3MEHSETCS HE3aBUCUMO OT
OCTaJIbHBIX.



* | — W3MEeHATHh napaMeTp COBMECTHO C OMHCAHHBIM B Mep-
BOM CTpOKE TaOIHILI (BMECTO 1 MOXKET OBITh JTF000E IIEJI0€ YUCTIO —
HOMEp CTPOKU B Tabmuie «/3MeHsieMble TapaMeTphl»).

-1 (wm 2, 3, 4...)— U3MEHATH IapaMeTpP COBMECTHO C 3ep-
KaJbHBIM (OTpHULIATEIbHBIM) 3HAYEHUEM MapaMeTpa, OMHUCAHHOTO B
nepBoit (2-#, 3-#, 4-i...) CTpOKe TaOJIHIIBI.

* 1*0.5— u3MEHATH MapamMeTp COBMECTHO C OMHMCAHHBIM B
ctpoke 1, Ho ¢ koaddurmenTom 0.5. MoryTt ObITh U HHBIC MAaTEMaTH-
YECKUE BbIPAKEHUSs, Harpumep, 2+1.5—u3MeHsaTs napamerp B COOT-
BETCTBHH C OIMCAHHBIM B CTPOKE 2, HO cO ¢aBurom 1,5.

Takum oOpa3omM, mOTpaTHB BpeMs Ha 3aMOJHEHUE TAOJIHIIbI
«MI3MeHsieMble TTapaMeTphl», Bbl MOKETE COBEPIICHHO OMPEIEICHHO
yKa3aTh KOMIBIOTEPY, UTO U B KaKUX MIpeJesax eMy MO3BOJICHO Me-
HSTh IPU ONTHUMH3AIUH.

Apyrue komanabl MeHI0 «Onrummsanus». Onar «He
1eab» (IIPoCTOe CKAaHMPOBAHKE) BKIIIOUACT PEXHM IOCIICI0BATEIb-
HOTO mepedopa mapaMeTpoB, YCTAaHOBICHHBIX B Tabnune «3meHse-
MBIE TapaMeTpbl», 0€3 JTOCTHUKEHUS IICJIH, ONMMMCAaHHOW B okHe «[la-
paMeTpbl BBIYUCICHUI.

Knonka «Bce snemMeHTh» — MOJ HEW OTKPHIBAETCS OKHO
«Bp100p Bapuanuu 31eMeHTa», B KOTOPOM HArJsiTHO MOXHO YCTaHO-
BUTb COBMECTHBIE U3MEHEHHMS JKEJIAEMBIX pa3MepoB. B pesynbrare
MPOUCXOTUT 3aMUCh HEOOXOJUMBIX CTPOK B Tabnuily «3meHsembie
[apaMeTphbD».

@nar «paspenieHue 2 rpaaycay CHIKaeT TOYHOCTh pacdera
JH no mara B 2 rpaayca (uHaue 1 rpamyc), 9TO YCKOPSIET BBI-
YUCJIEHUSI, HO MOYKET MPUBECTU K HETOUHOCTAM IIPU PacyeTe OCTPO-
HanpasieHHbIX YKB aHTeHH.

@nar «oka3bIBaTh KypHaI» MO3BOJIAET HAOIOIATh Ha JK-
paHe 1ark ONTUMHU3ALUMU B PEaJIbHOM BPEMEHH.

Hy u Hakonen, kHomnka «CTapT» 3alyCcKaeT MpoIecC ONTH-
Mu3anud. Eciau BBl BKITFOUMIU MPEABIAYIINNA ¢uiar, TO MOXKETe BBI-
Oupate nM00yI0 U3 3akinanok «Bumy, «Berancnenus», «JlnarpaMMbl



HAIpPaBIEHHOCTU» U HAONIOAAaTh, KaK MEHSIETCSl aHTEHHA U ee mapa-
METpbl B Ipolecce onTuMmuzanuu. Eciin HE00X0auMO OCTaHOBUTH
MPOLECC ONTUMH3AIUU JI0 €r0 3aBepILIEHUs, TO AJI 3TOTO JOCTATOU-
HO JBaXJbl HaXKaTh JIEBYIO KJIABUIIy MBIIIM Ha KHONKE «ONTUM.
unet» B MeHIo «I eomerpusi». C HEKOTOPOH 3a7ep)KKOH (Ha 3aBepIiie-
HUE BBIYMCICHUN B TEKyIEH TOYKE) ONTUMHU3ALMS OyIeT OCTaHOB-
JIeHa.

[Io oxoHuaHuuM mpolecca ONTUMHU3ALUU B MOSBUBIIEMCS
OKHE BaM OyJeT MPeAsIoKeHO COXPaHUTh Iard ontumusanuu. Ecinu
BbI oTBeTUTE «/la», To mporpamma coxpaHuT ¢aitn *.mao, KoTopbIi
MO>KHO OyJIeT OTAENbHO U3y4yaTh B JaTbHEHUIIEM.

00630p maroB ontumMu3anuu. [locie nmpoBeaeHUS ONTUMH-
3allMH B 3aKjiagKe «BpIUnclIeHns» CTAaHOBUTCS aKTHBHA KHoIKa «O0-
30p IIaroB ONTHMM3AlUM», KOTOpPas BBIBOJUT OKHO MpPOCMOTpa. B
HEM BBIBOJSTCS: YCTAHOBKHU II€JIU (B 3ar0JIOBKE, B BUJIE MPOLIEHTHOM
BOKHOCTH KaXJ0T0 IapameTpa), TabjauIla ¢ OCHOBHBIMH IapameT-
paMu aHTEHHBI JUIS KaXJ0ro M3 mociaeaHux 128 mraroB ontummusa-
nuu 1 [IH B 00enx MIOCKOCTSX Ui BBIACTIEHHOW KypCOpOM CTPOKH
tabnuuel. B ctpoke «[lopsamok» MOXKHO BBIOpaTh mapaMeTp, MO BO3-
pacTaHUIO KOTOPOTO PACIIONIOKATCSA CTPOKU B TaOIUIIE.

2.9 Komau sl rnaBHoro MeHro «dDaiim»

Bo Bcex xomannax rmaBHOro MeHro «@Daitn» ObIcTphIe Kia-
BUIIN 0003HaUEHbI OOJBITUMH MOJYEPKHYTHIMU OyKBaMHU.

@aiisbl, B KOTOPBIX COXPAHAETCSA ONMCAHUE aHTEHHBI, UME-
I0T paciuiupeHre *.maa, ¥ K HUM OTHOCSTCS OYEBHIHBIE KOMAaHJbI
«HoBb1i», «OTKpBITEY, «CoXpaHUTh», «COXPAaHUTDH KaKy.

«KoMMeHTapun» — OTpBIBaET OKHO CO3/IaHUS W/HIU PellaK-
TUPOBAHUS NPOU3BOJIBHOIO TEKCTOBOIO KOMMEHTAPH.

@ainbl, B KOTOPBIX coxpaHsatorcs JIH u paccunrannsle na-
paMeTpbl aHTEHHBI UMEIOT pacimpenue *.mab, u k HuM oTHOCSTCS
koMauabl «OTkpbiTh [{H», «Coxpanuts JIH» (mocnenuss akTuBHA



TOJIBKO TIOCJE TPOBEICHHUS pacueToB, Kak «BbramcieHus» —
«[Tyck»).

®aiispl, B KOTOPBIX COXPAHSIFOTCS TAOJMIIBI ONTUMH3AIHH,
UMEIOT pacIIMpeHbl *.Ma0, K HUM OTHOCATCS KOMaH/bl «OTKPBITh
Tabn. onTuMH3anumy», «COXpaHUT TalI. ONTUMU3AIUNY (ITOCIECIHSS
aKTUBHA TOJILKO ITOCIIC TIPOBEICHHS ONITHMHU3AIINN ).

[Tocnemusist Tpynma KOMaH] 3TOr0 MEHIO OTHOCHUTCSI K CO3-
nanuio ¢aitmos-radbmur (*.csv, nmpocmorp — B EXcel) co BceBos-
MOYKHBIMU ITapaMeTpaMu aHTeHHbI KOMaH bl 3TO# TpyIIIbL:

* «Tabnuua ToKoB» — co31aeT TabJIUILy, B KOTOPOU MpHBE-
JICHBI TTapaMeTpbl TOKa (aMIUTUTYyAa, Gas3a, peaabHas U MHUMAasi 4ac-
TH), B KQXKJIOM U3 CETMEHTOB pacueTa.

* «[lapameTpsl TaOJUIBI HANPSHKEHHOCTH TMOJICH» — B OT-
KPBIBIIEMCSI OKHE YKa3bIBAKOTCS MOIIHOCTh TX, U KOOpAWHATHI TOMH
YacTH MPOCTPAHCTBA, B KOTOPOH BBl XOTHUTE BBIYUCIUTH HANPSDKEH-
HOCTH TOJIeH (Hampumep, Baiero goma). B tabnuue OyayT npusene-
HbI HAINPSDKEHHOCTH 3JICKTPUYECKOTO U MarHUTHOTO IOJICH B MHTE-
pECYIOIIEM Bac IPOCTPAHCTBE.

* «[TapameTpbl TaOIHIIBI YTJIbI/YCUIICHUE» — B OTKPBIBILIEM-
Csl OKHE YKa3bIBAIOTCS JAMAINA30HbI a3MMYTAIbHBIX U BEPTHKAIbHBIX
YIJIOB, B KOTOPBIX BBl XOTUTE BHIYUCIUTD YCUJICHUE aHTCHHBI.

* «Tabmuua F/IKCB/Gain/Z» — B OTKpBIBIIEMCSI OKHE YKa-
3bIBACTCS JMANa3oH YacTOT, B KOTOPBIX BBl XOTUTE BBIYMCIMTH yKa-
3aHHBIE B HAa3BaHUU MapaMeTpbl. ECTh BO3BMOXKHOCTb ClIeNaTh 3TO CO
BKIto4eHHbBIM CVY (ycraHoBkoi ¢mara). Ecnu BbI, Haxonasch B 3a-
Knanke «Bwrancnenus», B MeHio «['padukn» HaxMmere KHONKY «3a-
nucate F B Ttabn KCB/Gain/Z», T0 yCTaHOBJIEHHBIH B 3TOM MEHIO
YaCTOTHBIA JTMana3oH OyAeT aBTOMAaTHYECKH HCHOJb30BaH JUIS CO3-
JTAaHWUS paccMaTpUBaeMOM TaOIUIIbI.

2.10 Komanpp! rnaBaoro meHro «lIpaBka»

O‘ICBI/IILHLIC KOMaHIbI — <<yIIaJ'II/ITL)), ((I[06aBI/ITB». Koman-
el «Ilouck u 3aMCHa», «Y CTaHOBKH KOM6I/IHI/Ip0BaHHOF0 mpoBoaa»,



«[lonBuHyTB», «OnUCcaHUE MPOBOJA» — IOJHOCTHIO COBIAIAOT C
KOMaHIaMH BCIUIBIBAIOIIETO MEHIO 3aKkianku «I'eomerpusi». OcTaiib-
HbIE KOMaH/IbI:

* «YCTaHOBUTH MapaJUICIIbHO», C MOCICIYIOIIUM BBEIOOPOM
«ocu X, Y Z»— ycraHaBiIMBacT BBIJICICHHBIN MPOBOJ WM BCIO aH-
TEHHY TapaJUIeJILHO BRIOPAHHOM OCH.

* «Bpaiarey, ¢ MocieayomuM BEIOOPOM «BOKPYT ocu X, Y
Z» Ha BBIOPAHHYIO BEJIMYMHY yIJIa — ITOBOPAYMBACT AaHTCHHY BOKPYT
BBIOPAHHOMW OCH.

* «MacmtabupoBaHue» IMO3BOJISCT NIEPECUNTATh aHTCHHY Ha
JPYTyI0 YacTOTy, YKa3aB HOBOE 3HAYECHUE YacTOThl. ECTh BO3MOX-
HOCTb MEHSTh MacITa0 TOJBKO 110 BEIOPAHHBIM OCSIM.

* «OKpyrIUTh TUQPHI J0» C TOCTIEAYIOUINM BEIOOpOM «2, 3,
4, 5 3HaKOB MOCIIE 3aMITON» — yAalseT HeHyXHble Hu(pbl. Y 100HO
NIPY BBITIOJTHCHUH TIPEIbIAYIeH KoMaH bl «MacmTabupoBaHiey, Mo-
CKOJIBKY IIPH MIEPecUeTe MOIy4yaeTCss MHOT'O 3HAKOB ITOCIIE 3aIISITOM.

» «Caenath cTek» — oueHb MHTepecHas (yHkuus. [1o3Bo-
JSIET W3 UMEIOIICHCST aHTCHHBI, HCIOJIB3YsI €€ KaK 0a30BBIN AJIEMEHT,
co311aTh cTeK. JIJisi 3TOro JI0CTaTOYHO B OTKPBIBIIEMCSI MEHIO YKa3aTh
YHCIIO ATAKEH M0 TOPU30HTAIIM U 10 BEPTUKAIH, a TAaKXKe KeTaeMble
paccrosiHuss Mexxay Humu. Komanna «Caenath cTek Al pacueToB
yCTaHABIMBAET PEXHUM CTeKa B pacueTax W omtummsanuu. [lo ko-
MaHze ke «Co3/1aTh HOBYIO aHTEHHY C IMOJIHBIM OIHMCAaHHEM MPOBO-
I0B» B Ta0muily mpoBoJaoB (B 3akmanke «['‘eomeTpus») 3amu-
CBIBAIOTCSI KOOPAMHATHI BCEX MPOBOAOB CTEKa. AHTEHHA MPH 3TOM
CUMTAETCS HE CTEKOM, a CIIOKHOM, COCTOsIIEeNH M3 MHOXKECTBa MpPO-
BOJIOB, TIO9TOMY OMITUS ONTUMHU3ALIMKA UHTEpBalla cTeka OyJeT Heak-
THBHa.

* «OTKpBHITh BPEMEHHBIC YCIOBUS» — UYEPHOBUK, OTKPHIB
KOTOPBI MOXKHO JIeNaTh J00bIe SKCIIEPUMEHTHI C aHTEHHOH, HE Ora-
CasiCh MOTEPATh UCXOAHBIE JaHHBIe Ero yno0HO MCTIONB30BaTh, €CIIH
BbI IEepe/ielibiBacTe yxxe nmeromuiics B nanke ...\ANT aiin, koro-
pBIN BaM HE XOTeJI0Ch ObI MOTEPSATH (a CAeNaTh 3TO OYEHbB JIETKO, eC-



JH CIIydaiiHO naTh KoMaHay «COXpaHUTh» IMOCIEe HEYAaYyHOTO Ipe-
00pa3oBaHMs aHTECHHBI).

* «BepHyTbCS M3 BPEMEHHBIX YCIIOBHIl» — BO3BparT K HC-
XOJTHOMY COCTOSTHUIO.

* «BepHyTbCsl K YCIIOBHSIM JIO ONTHMH3AIUN» — €CIU pe-
3yJAbTaThl ONTHMHU3AIMU Bac HE MOPAJOBAIH, HCIOJIB3YHTE 3Ty KO-
MaH]y JJIsl BO3BpaTa K HaJay.

* «[IpaBka npoBoa» — TO xe camoe, 4yTo B MeHIo «[IpaBka
IPOBOJIAY.

* «[IpaBka 31eMeHTa» — TO XKe caMoe, 4To B MeHIo «[IpaBka
AIIEMEHTAY.

2.11 KomaHn bl T71aBHOTO MEHIO «CepBHCH

* «CpaBHUTB» — 3TO MEHIO MO3BOJSET OOBEKTUBHO CpaB-
HUBaTh pa3Hble aHTeHHbl — uX JIH u ocHoBHBIE mapamerpsl. Ecin
BBl TIOMAaJaeTe B HEro IOCJIe pacueTa CBOCH aHTEHHBI (3aKiajaka
«Boruncnenus» — kHonka «llyck»), To yBuaute JIH u xapakrepu-
CTUKU cBoel aHTeHHBI. KHomkoit «OTkpeITh *.mab daiim» B MOXKe-
Te BbI3BaTh /IH u XapakTepuCTHKU ApPYroil aHTEHHHI (3apaHee Co-
XpaHeHHble B *.mab ¢aiine, kak omucaHo paHee) M YBUAETh MX Ha-
JIO’KEHHBIMHU JPYT HA JIpyra.

* «Kanpkyasitop» — BbI30B cTaHgapTHoro Win kanbkyiis-
TOpa.

* «Ontumu3zanus» — TO K€ caMoe, YTO U B MeHI0 «OnTu-
MU3AIUS».

* «O030p 1mIaroB ONTHUMH3AIUN» — TO )K€ CaMO€, YTO OIHU-
CaHO BBIILIE.

2.12 Mento «CepBHC U yCTAaHOBKI»
OTO MEHIO, MO3BOJSAET BBIIOIHATH LEIbIA Pl CMEXHBIX C

a"nTeHHpIMU BY PacucToB. Mo:keT UCIOIb30BaThCs COBCPUICHHO HC-
3aBHCHUMO OT OCHOBHOM nporpaMmal.



3akaaaka «Koutyp». Pacuer Bcex mapamerpoB LC-
KOHTYpa, JUIMHBI BOJIHBI M HamOoyee yrmoTpeOIsieMbIX B aHTCHHOU
TEXHUKE Pa3MEPOB, KPATHBIX JIJTHHE BOJIHBI.

3akmaaka «L». KOHCTpYKTHBHBIA pacyeT OJHOCIOMHOU
HWIMHIPUYECKON KaTyliku. Beibepute B okHe «BbUHCINTBY HEOO-
XOJIMMBIH MMapameTp U 3aI0JHUTE MOl UCXOIHBIX JaHHBIX.

3akaaaka «CY Ha LCy». Pacuer ['-o6pasznoro CY na LC. B
JICBBIX TIOJISIX BBEIUTE KOMIUIEKCHOE Znx, aHTCHHBI M YacTOTY Ha-
CTPOMKH (TI0 YMOJYaHUIO TyJa TOJCTaBISIOTCS IapamMeTpbl U3 pac-
4eTa MocjeIHell aHTeHHbI). B mpaBoM mojie BBEJIHWTE BOJHOBOE CO-
MPOTUBJICHHE JIMHUU Tiepenayn (mo ymomyanuio 50 Om). B cepenune
nosiBuTcs cxema CY ¢ ykazaHHeM HOMHUHAJIOB U PEaKTUBHBIX COMPO-
TUBJICHUH DJIEMEHTOB. B okHe «Bua» MOXXHO BBIOpATh JKEIAEMYIO
KoH(urypauuto cxemsl CVY.

3akuaagka «CY Ha auHUAX 1». DTO MEHIO COCTOUT U3 JIBYX
HE3aBUCHMBIX OKOH.

* Bepxnee «CornacoBanue M TpaHcopmaiuss OJHUM OT-
PE3KOM JIMHHW» TO3BOJISIET HAIJIAJHO PAacCUUTaTh TpaHCHOPMALUIO
UMIIEJJaHCOB OTPE3KOM JUIMHHOM JTUHHMM. B mpaBbIX MoJsX ycTaHaB-
JMBAETCs UMIIEJAaHC UCTOYHUKA R;j, B JeBbIX Harpy3ku Z; (o ymol-
YaHUIO Ty/a MOJCTABISAIOTCS MapaMeTphl U3 pacyeTa MocieHel aH-
TEHHBI), B CPETHEM OKHE (CTHJIM30BAaHHOM I0J M300paKeHUE OTpe3-
Ka kalens) —apamerpsl JUHUU. [Ipu pydHoll cMeHe mr060ro u3 BBe-
JICHHBIX MIapaMeTPOB OCTaJIbHbIE MEHSAIOTCS aBTOMaTudyecku. TyT ke
paccuutbiBaercsi KCB B qanHOM OTpe3Kke JTMHUU.

* Hiwxnee «CoryiacoBanue ABYMs IOCJIEJOBATEIbHBIMUA OT-
pe3KaMH JIMHUID PacCUUTHIBAET MaJlOW3BECTHOE, HO BECbMa HHTE-
pPECHOE COTrIacoBaHUE ABYMsI OTPE3KaMM JIMHUN C Pa3HbIM BOJHOBBIM
¢ conpotuBieHneM. MuTepdeiic oueHp OIM30K K MPeabIayIeMy OK-
HY, TOJIbKO OKOH C IMapaMeTpamMH JUHHH JBa. BBemute cmpasa R;,



cieBa — Z; (10 yMOJIYaHHIO TyJa MOJICTaBISIIOTCS apaMeTphl U3 pac-
yeTa nocje/Hel Balleil aHTEeHHBI), @ B JIBa CPEIHUX OKHA BOJHOBBIE
COIMPOTHUBIICHUSI UMEIOLIUXCS B HAIMYUK JUHUHN (10 yMomdyanuto 50
u 75 OM B py4YHYIO MOXHO YCTaHOBUTb JIIOObIE JAPYTUe), U HAXKMHUTE
kHONKYy «HacTpoutb» mporpamMma BBIUHCIUT HEOOXOAUMYIO JUIMHY
(anmekTpuueckyto, 6e3 ydera kodhuimeHTa yKopoueHus1) KaKI0M 13
nunuil. [lpu sTom B BepxHeM okHe «CoryacoBaHue u TpaHchopma-
[Usl OJTHUM OTPE3KOM JIMHUM» aBTOMATHYECKH IMOJCTABATCS JaHHbBIE
0 NIEPBOM M3 PACCUMTAHHBIX OTpe3KOoB ¢ mHAuKanueit KCB B Hem u
UMIIEIaHCa Ha ero BeIXoje. PexoMeHmyeTcs UCHoab30BaTh 3TO OKHO
uMest J1Ba oTpe3ka kabenerr 50 u 75 OM, yacTo yaaercsi coriiacoBarb
AHTCHHY.

3akaagka «CY Ha quHHAX 2». PaccunTeIBaeTcsa Kiaccuye-
CKOE COTJlacoBaHUE ABYMS HUIe(amMu U3 ABYXIPOBOAHON JIMHUU. B
JIEBOM OKHE YCTaHABIIMBAeTCS UMIEAaHc Zi (M0 yMONYaHUIO TyJa
MOJICTABIISIIOTCS MMapaMeTphl M3 pacueTa IOCJIeIHeH aHTEHHBI), B
CpeIHEM — BOJIHOBOE COINPOTHUBIIEHUE U KOIPPHUIIMEHT YKOPOUCHHUS
JIBYXIIPOBOAHON JIMHUU, U3 KOTOPOH JIenaroTcs nuieldol; B IEBOM —
94acTOTa COTJIACOBAHUS U HEOOXOJUMOE COMPOTHUBIIEHUE Zj, KOTOPOE
HaJ0 MOJY4YUTh B pe3ysbrare corinacoBanus Haxmure kHonky «Ha-
CTPOUTHY» — B rpapUuecKOM OKOIIKE CJIeBa MOSIBUTCS PUCYHOK, IO-
Ka3bIBAIOLIMNA CXEMY COTJIACOBAHHUA, a B JIByX HMKHUX OKOIIKAaX —
JIBa BapHaHTa (U1 HEKOTOPHIX Z| 1 Zij BO3MOKEH TOJIBKO OJIMH BapHu-
aHT) COTJIACOBaHUs C YKa3aHHEM JUIUH IUIeH(OoB.

3aknaaka «L, C u3 gumHum». PaccuuThiBaeT eMKOCTH H
UHIYKTUBHOCTH, HW3TOTOBJIEHHBIE M3 KOAKCHAJIBHOIO KaOems WU
JBYXIPOBOAHON JMHUU. JOCTaTOYHO yKa3aTh jKeIaeMyl0 BEJINYHHY
L wiu C u BBIOpaTh U3 CIMCKA TN KaOels WM 3a/1aTh BPYUHYIO €ro
napametpsl. Koneuno, 601bIIMHCTBO Kalenel B CHUCKE SMOHCKHE,
HO MX MapaMmeTpsl (CM. IpaBoe IoJIe, I71e JaHbl UX BOJIHOBOE CONpPO-
TUBJIEHUE U KO3()(DUIIMEHT yKOPOUEHHUs1) BeCbMa OJIM3KH K OOJIbIINH-
CTBY paclpoCTpaHEHHbBIX Kabeneil, ecTh u u3BecTHoii B CHI' RGS58.



BepxHue 4eThipe CTPOKH CIUCKA COOTBETCTBEHHO — pydHas ycTa-
HOBKa mapameTpoB Kabens, BozaymHas jguHus 600 Om, Bo3mymiHast
munusg 450 Om, aeyxnpoBoaHas Juaus B iactuke 300 Owm.

3akiagka «YcraHoBKH». MeHI0 OONIMX YCTaHOBOK IPO-
TPaMMBI.

» Okxno «Hampasnenue Touta st F/B» — 10 e camoe, 4To
omnucaHo B pazjeine «KHomka «YcTaHOBKa IS,

* «3CHUTHBIA YyroJl B CB. IMPOCTPAHCTBE» YCTAaHABIMBACT
BepTHUKaNbHBIN yrou ans JJH B cBOOOJHOM MpOCTpaHCTBE WU HyJle-
BBbIM, UJIM COOTBETCTBYIOIIIMM MaKCUMAalbHOMY H3TY4YEHHUIO.

* «[Toxa3pIBaTh TOKH, YUUTHIBas (pa3y» — Mpu BHIOOpE ITOM
omiuK Ha 3akinanke «Bum» (cMm. 1. 5.) Toku OyayT OTOOpa)KeHBI C
y4eToM uX (asbl.

* OkHo «CranmapTHoe Z» W KHONKAa «YCTaHOBUTH Z IS
hairpin cori» To e camoe, 4To omnucaHo B pasaene «Kuomka «Yc-
TaHOBKA LIEJTH.

» [locneqnue Qaitnpdy — ycTaHABIMBACT KOJIMYECTBO OTO-
OpakaeMbIX B MeHIO «Dailm» MOCIeIHUX UCIOJIb30BAaHHBIX (ailioB.
[Tpu otcyrcTBuM (hnara B mosie «ronbko MAA ¢aiiner»y OyayT moka-
3BIBaThCsl HE TOJBKO (pailiiel ¢ *.Maa , Ho 1 *.mab, u *.mao.

* «MaKkCUMyM CETMEHTOBY». YCTaHOBKAa MAaKCHMAallbHOTO
ypciia cerMeHToB. Heooxomumerit 0o6nem O3Y: mis 1024 touek — 8
M, nig 2048 — 32 M, msa 4096 —128 M, nig 8192—512 M.

2.13 Komanas! rimaBHoro MeHro «IIoMoriby»

Nwmeetcs kpatkas uHpoOpMaIMsS 0 mporpaMMe, HoMepa Bep-
CHii, a Takxke ccbuika Ha calT JEBHHT (caiiT Ha STMOHCKOM SI3BIKE).
@daiisIoB MOMOIIM B 3TOM MEHIO HET, YMuTaiTe onucanue B[ 1-4], B Heil
camoe monHoe ommcanue MMANA. Ccouika «Uurtats append.txty»
BBIBOJIUT CIIPABOYHYIO TaONHIy MapaMeTpoB 3eMIIH (IUDIIEKTPH-
gyecKasi MPOHHUIIAEMOCTh M MPOBOJUMOCTD ISl PA3TTUYHBIX CITYJaeB).



2.14 ®aiinel rOTOBLIX aHTEHH

B mamnke ..\ANT umeercs 6oiee cotuu ¢aitnoB *.maa uH-
TEPECHBIX TOTOBBIX AaHTCHH.

» IIpocteie omnomuanasonnsie KB antennsr: Colinea,
Pd20, Dpl60, Dpl60d, Dp20, Gp40, Gp40s, Loop20, Loop20c,
Vert20, Vert20m, Vert53, Vert58, Windom.

* Vxopoueunoic KB anrtenns: Sloper, Trihat, Vdp40,
Vdp40b, Vdp40c.

* Anepuonuueckue aHTeHHbI. Ewe, Beverage, Beve-
rage200, Rhombic, T2fd, Vbeam.

e Marunutaeie pamku: Magloop20m, Magloop2, Mag-
loopc, Magloopm.

* Muoroauanasonnsic KB antennsr: G5rv, Dbidp, Mcgm,
Multdp, Multdph, Multdphw, Shoebox.

*  Muorosnementusie KB anrennsr: 2cq, 2delta, 2el20,
2elvpl5, 2elvp20, 3el20, 4el20, 4el20hm, 5el20, 6etl0, Dual2el,
Lazy-h, Lpda, Lpds15m, M2cg, M2cqw, Xq

» AwnrtenHsl ¢ aktuBHbIM mwmranuem: Hb9cv, Hb9cvh,
HbOcvw, ZI120.

e Crexu: 4x12, 4x3el20, Syack?20.

» @unepsr: Feeder — ouyeHb UHTEPECHBIH MPHUMEp, MOKa-
3BIBAIOIINN, KAK MOYXXHO CMOJICITUPOBATh JIMHUIO TUTAHUS AHTCHHHBI.

» TlIpocteie YKB anrtennsi, 6skydoor, cr2.maa, GP144-
435, Hentenna, Twinloop.

*  Muorosnementusie YKB antennst: 12¢q430, 12el23cm,
12el430, 3dg6, 3hent, 4delta6, 5cg2, 5eltwin, 6elémw, 7el6m,
8el2mw, 8etém, Sgém.

3. PacueTHoe 3anaHue
1. PykoBoactBysich 1. 2.2 — 2.3, 2.6 — 2.7, co3naiite rpadu-

YecKoe OMHMCAHHE aHTEHHBI «BOJHOBOUM KaHam» (pucyHOK 7) 6e3 CY
JUIsl CBOETO BapUaHTa.



HR]]Y')HHHH HETBIPEXIMCMEHTHIN 3HTCHRA
THRA «“BOAHOBOI KaMAn

1.2 — anpektop, J — pedacktop 4 — GRTIANILR
RETACINI IfipaTtop, 5 — sauta; & — VU,
? - Kafelin cnAmennd

Pucynok 7



BapI/IaHT 3aaaHusA COOTBECTCTBYECT HOMEPY TCICBU3WMOHHOI'O
KaHajla IIPUBCACHHOTO B Ta6J'II/II_[e 2. 3apI/ICOBaTI) O9CKHU3 aHTCHHBI B
OTYET, C YKa3aHUEM €€ PasMEPOB.

Tabuia — 2
Kanannbt Pasmepsl, MM Yacrora Ka-
A b B I a 0 B S Haga, MI'yq
1 274 | 313 | 249 | 247 | 120 | 70 | 68 | 9 52.9
0 0 0 0 0 0 0 0
2 233 | 265 | 210 | 205 | 102 | 60 | 58 | 9 62.415
0 0 0 0 0 0 0 0
3 176 | 201 | 160 | 157 | 760 | 45 | 43 | 8 80.434
0 0 0 0 0 0 5
4 160 | 185 | 145 | 143 | 700 | 40 | 40 | 8 88.440
0 0 0 0 5 0 5
5 149 | 169 | 133 | 130 | 640 | 39 | 37 | 8 96.445
0 0 0 5 0 0 0
6 750 | 850 | 730 | 710 | 300 | 20 | 45 | 8 178.470
0 0 0
7 690 | 840 | 680 | 670 | 290 | 20 | 45 | 8 186.472
0 0 0
8 680 | 800 | 660 | 660 | 290 | 20 | 44 | 8 194.473
0 0 0
9 660 | 760 | 640 | 610 | 290 | 16 | 43 | 7 202.474
0 0 5
10 605 | 700 | 610 | 610 | 260 | 19 | 43 | 7 210.475
0 0 0
11 580 | 690 | 580 | 580 | 260 | 19 | 39 | 7 218.476
0 0 0
12 560 | 670 | 560 | 560 | 245 | 25 | 38 | 7 226.477
0 5 0

2. IlpoBecTn MOAECIMPOBAHUE CO3JAHHOW AHTEHHBI C IIEJBIO
MOJTy4CHHUSI OCHOBHBIX €€ XapakTepucTuk (1. 2.4-2.5):

- JH mns mo6s1x 3-X 4acTOT KaHAJOB BKIIFOYAsl OC-

HOBHOM, MPH 3TOM OMNPEJENIUTh COMYTCTBYIOIIUE XapaKTEPUCTH-

k1 (ko3¢ duuueHT ycuieHus, BXogHoe compotunieHue, KCB,




OTHOIIEHHE MaKCMMYMOB M3JydyeHus Broepen/Hazan). llomyden-
ueie JIH 3apucoBaTh ¢ ykazaHueM HEOOXOJUMBIX MapaMeTpOB.

- Iloctpouts /JIH Ha OCHOBHOH 4YacTOTE IJis pa3jivy-
HBIX BBICOT MOJbeMa aHTEeHHbI Han 3emiel. CpaBuuth JAH s
OJHON M3 YacTOT IJi CIy4daeB peajlbHOW U HJCaIbHOM 3eMJIu
(mapameTpsl peasabHOM 3eMJIH BBIOpaTh 0 COOCTBEHHOMY YCMOT-
peHuto). 3apucoBarth noayuuBmuecs [[H.

- IHoctpouts rpadpmx KCB mis ero makcuMaabHOTO
3HAYEHHUs PABHBIM 5 U OINPEIENINUTh M0J0CY MPOMYCKAHUS AHTEH-
Hbl, Tie KCB menbie 2. 3apucoBarh MOTy4eHHBIH rpaduk.

- Tloctpouts rpaduk BXOAHOTO COMPOTUBICHUS IS
JMara3oHa 4acToT + 4 xaHana oT ocHOBHOro. [loiny4yeHHble naH-
HbIE 3aHECTU B OTYET.

3. OueHuTs BIusHUE Ha KOA(D(PUIIMEHT yCUIIeHHUs MaTepua-
Jla U3 KOTOPOTO U3rOoTOBJIEHA aHTeHHa (1. 2.4). 3aHecTH MOJy4YeHHbIE
pe3ynabTaThl B TAOIUILY.

4. Paccuutarh n000€ coryacyooiiee yCTpOHCTBO HJsi CO3-
naHHoW aHTeHHBI (1. 2.12). [IpuBecTu B oT4eTe ero mapamerpbl U
3apUCOBaTh CXeMy MOAKIIOUeHUs. BoaHOBOE conmpoTHBieHne kabems
IPUHATH paBHBIM 75 OM.

Oruer 110 pa60Te JOJIKCH COACPIKATH PE3YJIbTAThI BBIIOJI-
HCHUS IMYHKTOB 3a/IaHUSA ¢ KOMMCHTApHUAMU 110 KaXXJIOMY U3 HUX.

4. KOHTpOJIBHBIE BOPOCHI

1. Kakoil 4YMcClIeHHBI METOJ TOJOXKEH B OCHOBY IIPO-
rpaMMbI?

2. MOXHO 71 TIpY TTOMOIIX JaHHOH MPOTpPaMMBI pacCyu-
TBIBAaTh ANEPTYpHbIE AHTEHHBI, €CJIM MX MOBEPXHOCTU BBINOJHUTH B
BH/IE YaCTBIX CETOK?

3. Kakue ocnoBHbIE Bo3MOkHOCTH TiporpamMbl MMANA?

4. Ha gro Biustot mapamerpsl DM1, DM2, SC, EC?



5. Ecmum antenna npuémnas, Kak 0003HAYUTh MECTO TOJ-

KITFOUeHHs Kabens?
6. Kaxk Brnuser na JIH mapamerpsl 3emnu?

7. Yewmy paBno KIIJI antenns! npu ypoHe KCB = 27?

8. Kakue cornacyromue ycTpoiicTBa MOKET pacCUUTHIBATh

nporpamma?
9. Yro Takoe k03 PUIMECHT yCUTICHUS AaHTCHHBI?

10. Kakoe mnpeuMyIecTBO [aeT pPEKUM BBIUHCICHUS «B

JIIMOax»?
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