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1 Llens paboTsl

- HW3Y4YE€HHE YCTPOWMCTBAa CHUMMETPUYHOrO BHUOpaTopa H
U3MEpPEHHE ArarpaMMbl HalPaBICHHOCTH CUMMETPUYHOTO BUOpaTopa.

2 Kparkue TeopeTH4eCKue CBEICHUS
2.1 OyHKIIMOHAIBHAS CXEMA YCTAHOBKH

B xoze BbIMoOJIHEHUA J1a0OpaTOPHBIX pabOT HCCIEAYyeTCs
YCTPOMCTBA CHUCTEMA JIBYX CHHUPAIBHBIX W3JIydaTeseil U NPOU3BOIUTCS
U3MEpPEHUE TUarpaMMbl HalpaBiIeHHOCTU. [[J1s1 3TOr0 codupaeTcs cxema,
B KOTOPOM CHUpajbHbIE AHTEHHBI SIBISIOTCA  MEPEIAOIIMMH,
CUMMETPHUYHBIN BUOPATOP SABISIETCS MPUEMHON aHTECHHOM.

OyHKIIMOHATIbHAS CXE€Ma MakeTa C JBYMs CIHUPAJIbHBIMHU
aHTEHHaMU MpUBEJIcHAa Ha pucyHKe 1. B ee cocTaB BXOAAT cieayomme
AJIEMEHTBL.

1. Ilepenatomast cnupanbHasi aHTEHHA C MPABOM TMOJSAPU3ALUEH,
repenaroniasl cnupajibHasi aHTEHHA C JIEBOM mnongpuszanuen. Jis
CO3/IaHHsl OJHOHAIPABICHHOTO M3IyYEHUsS B AHTEHHAX HCHOJIb3YETCA
mwiockuil 3kpan 31 B Bujae kpyrioro aucka. Kaxnmas cnupanbHas
aHTEHHA TOJKJIIOYAETCS K BHEIITHUM YCTPOMCTBAM C MOMOIIBIO OTPE3KOB
KOAKCHAJIBHOTO Kabelis ¢ BOJHOBBIM compotuBiaeHueM 50 Om.

2. IlpuemHasi aHTEHHAa - CUMMETPUYHBIA BUOpaTOop 65, 66 C
IJIOCKUM 3KpaHOM 322 B BHUJIE KpPYIJIOTO JHCKa ISl CO3JaHuUs
OJIHOHANPABIICHHOI 0 M3JIyYEHHs. DTa aHTEHHAa KOHCTPYKTUMBHO CBS3aHA
C  CHMMETPUPYIOIIUM W  COIVIACYIOIIUM  YCTPOMCTBOM  C
KOpPOTKO3aMbIKaTENIEM K32, HACTPauBAETCS MyTeM U3MEHEHUS pa3MepOB
b ul u nomyckaeT BpalieHue BOKPYT OCH CUMMETPUHM (YToJi ¢ Ha puc.l).

3. JIBe mwanextpuyeckue mTaHrd Owil u Owi2, Ha KOTOPBIX
KpEeMsATCs MPpUEeMHasl U iepeiaroliasi aHTCHHBI.

4. ]JIBa MOBOPOTHBIX YyCTpoicTBa nyl W ny2 1 peryaupOBKH
YTJIOBOT'O TIOJI0KEHUSI AHTEHH B TOPU30HTAIBHOM MJIOCKOCTH.

5. OTpe3ok KOaKCHaIbHOTO Kabenss Kk2 C  BOJIHOBBIM
conpotuBieHnem 50 Owm, 3akaHumBaromierocs pazpemamuruna CP50-
164®B u CP50-163DB.

6. BoTHOBOAHBIN TPOUHUK M 2.

7. I'eneparop Bbricokoil yactoThl ' BU Ttumna 1'4-144 na nuamnazon
500 — 1000 MI'm, KOTOpPBIM CIYXUT JJisl TUTAHUS TNEPEAALICH
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aHTeHHbI. [lOKIIOYEHHE €r0 K aHTEHHE OCYIIECTBISETCS C MOMOILBIO
KOAKCUAIBHOTO Kabels Kk2 ¢ BOJHOBBIM compoTuBiaeHueM 50 Om.

8. [lerexkTopHas cexuus 0 sl U3MEPEHUS YPOBHSA MPUHUMAEMOMN
MOITHOCTH.

9. PeructpaTtop mJjisi U3BMEpPEHUSI U UHIWUKAIIMU TOKA JETEKTOPHOU
CEKIIUH.

10. CoenuHuTEnbHBIN WHYP cuil COCTUHSIONIUNA JE€TEKTOPHYIO
CEKIIUIO U PETUCTPATOP.

I1. CoeaMHUTENBHBIA  TIHYP cu?2, 1o KOTOPOMY
CUHXPOHHU3UPYIOIIMK CUTHAI OT peErucTparopa nocrynaer Ha sxon ['BY.

Bce kabenu cHa0KeHbI COOTBETCTBYIOIMMU pazbemamu CP50.
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Pucynok 1 — ®yHKknMoHanbHas cxema J1adopaTopHON YCTAaHOBKH
2.2 Ha3zHaueHue 1 OpraHbl YIIPABICHUS PECUCTPATOPA
JIns u3MepeHus: ypOBHSI MOIIHOCTH 3JIEKTPOMAarHUTHOM BOJIHBI,

MOCTYIAIOLIEH HA IPUEMHYIO aHTEHHY, CIIYKUT PETUCTPATOp. BXOIHBIM
CUTHAJIOM JUISI HErO SBJISETCS TOK JETEKTOPHOrO AUOAA, KOTOPBIN
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pacroyioKeH B JETEKTOPHOM CEKUHMH. 3HA4Y€HUE O3TOr0  TOKa
MPONOPIIMOHATIEHO MOIIHOCTHU ANEKTPOMATrHUTHOMN BOJIHBI,
MOCTYIAIONICH HA TPUEMHYIO AHTCHHY.

Ha pucynke 2 wu3o0pakeHa IHIEBas IMaHEIb PETrUCTpaTopa.
Nupukanyuss TPUHUMAEMOrO  YPOBHS ~ MOIIHOCTH  MPOU3BOJAUTCS
IU(PPOBBIM  YETHIPEXPA3PSATHBIM  UHAUKATOpOM. Ero mokazaHus
COOTBETCTBYIOT HANIPSIKEHHUIO HA BBIXOJI€ YCHIIUTEISI TOKA IETEKTOPHOTO
muonaa. ITocKombKy JETEeKTOpHBIM nHoJ paboTaeT 0€3 CMEIIeHUus, €ro
BOJIbT-aMIIEpHAsd XapaKTEpHUCTUMKA KBajapatuuyHa. Kak crencrsue,
MOKA3aHUsl WHIMKATOpa MPONOPUUOHAIBHBI YPOBHIO MPUHHUMAEMOMU
MOIIHOCTH.

Ha nuueBoil maHenu pacmoiokeH KHOIOYHBIN IEPEKI0YaTENb
NEPEKIIOYEHHS] PEAEIOB U3MEPEHHUS. BKIIIOUEHHE COOTBETCTBYIOIIETO
mpejiesia  MPOU3BOJUTCA MPOCTBIM  HAXKATUEM  COOTBETCTBYIOLIECH
KHOIIKHU.

Perncrpartop
O @) O
PEITMCTPATOP
YPOBEHb CUTHATA 20 200 2 20 200 2
(] @ @ @ @ @
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L | | | | |
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BXOoO - CWUHXP.
O @) @)

PucyHok 2 — JIluneBasi maHeab perucrparopa

Tok HAETEKTOPHOro JMoJa IOCTYIMAET HA PETUCTPATOp IIO
COCIMHUTEIbHOMY KaOeJt, KOTOPBIA MOJKIIOYAETCS K OJOYHOMY
pazsemy CP-50 ¢ Haanuchio «BXoa». Bropoii 6mounsiit pazsem CP-50 ¢
HAJIMIUChI0 «CHHXP» CIYXHAT [JI TOJAKIIOUYECHUS MOJIYJIUPYIOIIErO
curiana k reieparopy BU. B kauecTBe Takoro cursajia UCIOJIb3YETCA
MPSIMOYTOJIbHBIM MEaHAP ¢ yacToTor 7Kl 'm.
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BxitoueHue peructpaTopa MpoOU3BOAUTCS TyMOJIEPOM «CeTh» Ha
nauneBoi nanenu. [Ipu BkiIroYeHUH 3aropaeTcs mojcBeTka Tymoiepa.

2.3 Ha3znaueHue u opraHsl ynpasiieHus reHepatopa BU

I'enepatop BY ciyXuT mjis nutaHus nepefarommux anTteHH. Ha
pUCyHKE 3 M300pakeHa €ro JiuiieBas NaHelb. BkiroueHue reHeparopa
ocymectBisiercss Tymonepom «CETb». Ilpu BkiItoueHHM 3aropaetcs
KOHTPOJIbHBIA CBETOJMO/], PACTIOJIOKEHHBIN HAJ[ ’TUM TYyMOJIEpOM.

Buumanue. BriroueHue reHeparopa 0e3 MOJKJIKYEHHOW K
BBIXOJJHOMY pa3zbemy S50 (2 Harpy3km MOXKeT NPHUBECTH K ero
IOJIOMKE.

B wmakere reHeparop UCHONB3YETCS B PEXKUME BHEIIHEU
MoayJisiiuu. s o0ecrniedeHus 3TOro pexuma MOJIYJIUPYIOIUNA CUTHA
OT perucrparopa (THE3J0 «CHHXP») C IIOMOIIBIO COCIUHUTEIHHOTO
mHypa (cwtl ) NOAKITIOUAETCS K THE3AY «YyIHpP. HANPSAK.» HA JUIEBON
naHenu reHeparopa. Ilpu 3ToM goibKHA OBITH HaXkaTa OJIHA U3 JBYX
KHOIIOK «BHEIL» YETBIPEXMO3UI[MOHHOTO TMEPEKII0YATENs] peXUMa
paboTHI.

reHEPATOR CUIHANOE BRICOKOYACTOTHEIA M4-144
[,
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@ YCTAHOBKA YacTOTh ypo .
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YIP. HANPAR. M HE BH - KOHTR ;EJ_S{
= = o
SO 20 TN © L)

Pucynok 3 — JInneBas maHeab BBICOKOYACTOTHOTO T€HEPATOPa CUTHAJIOB

KoakcuanbHbiii kabeinb KkK2, IO KOTOPOMY 3JIEKTpPOMAarHUTHas
BOJIHA MIOCTYMAET K aHTCHHE, MOJKI0YaeTcs K pazbemy 50 2. Han atum
pPa3beMOM HAXOJUTCSI KHOMOYHBINA MEPEKIII0YaTENh «BbIX0HA», KOTOPHIN
CIY>KUT JJIsl BPEMEHHOro OTKIoYeHuss MomHocth CBY curnama or
BbIXOAHOTO pazbeMa.CBY curHan mnocrymaer Ha pazbem 50 Q
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TOJIBKONIPU HAXXaTOW KHOIKE. BpIlle KHOMOYHOTO MEPEKITI0YaATEIIs
pacloJIOKEHBl JIBA TOTCHIIMOMETpPAa «YPOBEHb», CIyXKalue Jis
pPEryJIMpOBKM TJIaBHO U TpyOo ypoBHs MomuHoctu CBY. Hang numu
pPAaCIIONIOKEH CTPENOYHbIA MHAUWKATOp ypoBHa CBY MomHocTH C
MOTCHIIUOMETPOM PETYIUPOBKH €TO UYBCTBUTEIBHOCTH.

B OKHEe «yCcTaHOBKa 4YaCcTOThbl» pACHOJIOXKEHA PYydKa
MEXaHUYECKOTO PETYJISATOPA U OKHO, B KOTOPOM OTOOpa)KaeTcsl TEKyIlee
3HAYEHHE YacTOThl. B MpaBoM 4acTu OKHA PACMOJIOKEH MOTCHIMOMETD,
C MOMONIIBK0 KOTOPOrO MOHO OCYIIECTBUTH IUJIABHYIO MOJICTPOUKY
4acTOThI B HEOOIBIINX Mpeeax.

Bunmanue! Ilpu Haamyum MOIIHOCTHM HAa mepenaroei
aHTEeHHe, 0 YeM CBHAeTeJbCTBYeT Hakarass KHonka «BbIXO» Ha
JUIEBOH IMaHeJd TreHepaTopa, 3anpelnaercss HAaXOAMThCH IepeN
nepeaawmeil aHTeHHoOM. Bece MeMCTBUA MO0 U3MEHEHHUI0 I'eOMETPUH
AHTEHH M MX HACTPOHKe MNPOBOAMTH TOJbKO NPH OTCYTCTBUU
MOIIIHOCTH HA Nepeaawined aHTeHHe. I BHIKJIIOYEeHUs MOUIHOCTH
cieayer oTxkath KHONKY «BbIXO/I». CTporo codjoaaTs npaBuiia
3jieKTpoOe3omacHocT. Bce padorsl NpPoOBOAUTH TOJBKO IOJ
PYKOBOACTBOM JIA0OPAaHTA WJIH NpenoaaBares!!!

3 IlepeueHn pecypcoB, HEOOXOAUMBIX JIJIsI BBIITOJTHEHUS paOOThI

- T€HepaTop BbICOKOYACTOTHBIX curHajioB (I'BY);
- perucrparop;
- 2 Thna aHTeHHO-(PHUIECPHBIX YCTPOUCTB.

43anaHue Ha 1a0OPaTOPHYIO pPadoTy
4.1 3Mmepenne auarpaMMbl HAIPaBJIICHHOCTH JBYX CITHPAIbHBIX
aHTCHH

CUMMeTpUYHBIM BUOpPATOpP MCHOJB3YETCS B KaueCTBE MPUEMHOM
aHTeHHbl. HeoOXoIuMo u3MEpuTh AuarpamMmy HampaBICHHOCTH JABYX
CIUPaAIbHBIX AHTCHH.

Beimonnuts nyHKTH 4.2.1. 11 4.2.2.

4.2.1 IIpoBepka HEOOXOAUMBIX COCTUHEHUM

[IpoBepuTh HaMWYKE CAEAYIONIUX COCTUHEHHUI:
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-KOAKCUAJIBHBIA PAa3beM «YIP. HANPHK.» HA JMIECBOM MaHEIU
reHepaTopa JI0OJKeH OBbITh COCIMHEH COCAMHUTEIBHBIM IIHYpOM cuil ¢
THE3/IOM «CHHX» Ha JIMIIEBOU MaHEIU PErucTpaTopa;

-Ka0enb MPUEMHOT0 CHMMETPUYHOTO BHUOpaTopa JOJDKEH OBITH
MOJKJIIOYEH KO BXOAY IETEKTOPHOM CEKIIHU 0;

-pa3beM JETEKTOPHOI'O IHOJAa Ha IETEKTOPHOM CEKIUH O JOJHKEH
OBITh COCAMHEH COCAUHUTEIBHBIM IIIHYPOM Ccui2 C THE3JOM «BXOJ» Ha
JIAICBOU TTAHEIIM PETUCTPATOPA;

-BBIXOJHOM pazbemreHneparopa 50 £2 coeIMHEH C KOAKCUAIbHBIM
Kabenem Kk2;

-IIPOTUBOMOJIOKHBIM  pa3beM Kabenss Kk2 JIOJDKEH  OBbITh
MTOJIKJTFOYUECH:

-mi00 K OJHOMY U3 Pa3beMOB CHMMETPHYHBIX BHOPATOPOB,
00pa3yronMX TYPHUKETHYIO aHTeHHY. B 3ToM ciaydae BBIOpaHHBIN
CUMMETPHUYHBIN BUOPATOP UCCIEYETCS KaK CAMOCTOSITEIbHAS AHTEHHA;

-mi00 K KOaKCHaJIbHOMY TPOWMHUKY m2. B 3TOM ciaydae K 3TOMY
K€ TPOMHUKY JOJDKHBI OBITh TOJKIIOYEHbBI U Kabenu o0oux
CUMMETPUYHBIX BUOPATOPOB, 00pa3yIOIIUX TYpPHUKETHYIO aHTEHHY. [lo
YKAa3aHUIO MPENoAaBaTelisi B pPa3pblB MEXAY OJHUM H3 AHTEHHBIX
Kabesneil 1 TPOMHUKOM MOXET OBITh BCTaBJICHA KOAaKCHallbHasi BCTaBKa
kk1. B 3TOM ciy4ae uccieayercs TypHUKETHAsE aHTECHHA.

Hwxke omnmcaHbl onepanuuy, BBINOJHAEMBIE TPU HCCIEIOBAHUU
TYPHUKETHON aHTeHHBI. MccienoBaHUEe OJMHOYHOIO CHUMMETPUYHOTO
BUOpATOpa BHINOJTHICTCS AaHAIOTUYHO.

4.2.2 IlpenBapuresibHas FOCTUPOBKA YCTAHOBKHU

I. Tlo 3amaHHOMY 3HA4YE€HHIO 4YacTOThl F paccuuTarhs UTMHBI
ey BuoparopoB L (popmyina 1).

L=c/(4F) (1)

JlnuHy mmeya BUOpaTopa OTCUMTHIBATH OT OCHOBAaHMS (PUCYHOK
4). K usamepennoMy 3HaueHuto L ciaeayer npubaBUTh JJIUHY CKPBITOTO
B OCHOBAaHHWM YYaCTKa M BBIYECTh TOJIIHMHY JACKOPATHUBHOI'O KOJIAayKa
(puc.11)

[Tonnas nnuHa mje4ya BUOpaTopa OMNPENENseTCsi COOTHOUICHUEM
L=L;+22 (mm).
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2.Ilepememiast mo pe3pOe Ha OcH BUOPATOPOB MX IUieun (puc. 3),
yCTaHOBUTH HEOOXOIUMOE 3HAUCHHUE JJIUHBI L.

3.YcTaHoBUTH 3aZlaHHBIE TIperojaBaTeleM yYIJbl [OBOPOTa
MIPABOU U JIEBOM CHUPAIIH | U |, TIO MIKAJIE HA SKPAHE.

L1

Y

————ed

R ——

EOoNNa4yor

oCb BMbpaTopa TpyOKa

‘\\DCHGEEHHE

Pucynok 4 — Cxema 1jieuya CMMMETPHYHOT O BUOpaTopa

4.YCTaHOBUTh  NPUEMHYK) W  MEPEAAIONUIYH0  AHTEHHBI,
NPUOIMKEHHO OPUCHTUPOBAB UX HAMPABICHUSIMU TJIABHOT'O MAaKCUMyMa
JMarpamMMbl HATPABJIEHHOCTH APYT HA JApyTa.

5.BxiounTh MUTaHUE PETHCTpATOpa M TeHeparopa TymoOiepamu
«CeThb» HAa WX JUUEBbIX TNaHensax. [Ipu BKIOYEHHM 3aropaercs
NMOJCBETKAa TyMOJiepa perucTparopa M 3aropaercss KOHTPOJIbHBIM
CBETOJIUO/I TEHEPATOPA.

6.YCTaHOBUTH C IIOMOINBIO OPraHOB YIIPABJIECHUS TE€HEpPaTopa
«YCTAHOBKA YaCTOTbI»33JJaHHYIO MPEIOIaBaTEIEM YaCTOTY.

7. C 0OOMOIIBIO KHOMOYHOIO TMEPEKIYaTeNss MpPEAEsioB
U3MEpPEHUs] Ha JIMIIEBOW TaHENIU perucTparopa AOOUTHCA 3aMETHBIX
nokazaHuii Ha ero nudpoBoM Tabmo. Bximrouenwe mpenena
MPOU3BOAUTCS MPOCTHIM HAXKATUEM COOTBETCTBYIOLIEH KHOIKH.

8.B maHHOM ciydae cuUCTEMa JIByX CHUPAIBHBIX H3IIy4yaTeliei
o0ecreunBaeT MOJSAPU3AIMI0 AJIEKTPOMArHUTHON BOJIHBI, OJU3KYIO K
JVHEWHOM. HampaBieHne BEKTOpa HANPSHKEHHOCTH AICKTPUYECKOTO
IOJI1 3aBUCUT OT B3aUMHOM OpPUEHTALUU CIIUPAJICH. IToaTomy
HEOOXOJUMO TPOU3BECTH TMOJACTPOMKY OpPHUEHTAIMU TMPUEMHOTO
CUMMETPUYHOTO BHOpaTopa. [las 3Toro ero HeoOXoauMMO BpamiaTh
BOKPYT ocH (Yyroa ¢ Ha pucCyHKe 1), 100MBasCh MaKCHUMaJbHBIX
MoKa3aHuil Ha U(PPOBOM TabJIO perucTpaTopa.

9.1lpousBecT MOACTPOMKY HNETEKTOPA, PACIOJIOKEHHOIO Ha
DKpaHe MPUEMHOW aHTEHHBI C MPOTUBOIOJIO0XKHON CTOPOHBIL. sl 3TOrO
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HEOOXOIUMO TpHUACpPKUBasi TOPIICHb 12 BpalaTh PEryJupoOBOYHYIO
raiiky 14 (pucyHok 5). JloOuThCS MaKCHUMaJbHBIX ITOKa3aHUN Ha
UG pPOBOM Ta0JI0 perucTparopa.

i

Pucynok 5 — Kpermienue KopoTKo3aMbIKaTENs

10.0ctopo)kHO  mepemernias CHUMMETPUYHBIM  BHOpaTtop B
MPOJOJEHOM HAaIPABJIEHUH U MEHSIA PACCTOSIHUE MEXK]ly HUM U DKPaHOM
(pasmep IHa pucyHke 1)g00MTbCS MaKCHUMaJbHBIX TOKa3aHUN Ha
1dpoBoM TabI0 perucTparopa.

11.ITocne aToro ocaabuTh KpemjieHne KOpOTKo3aMbIKaTens 12 Ha
NpUEMHOM aHTeHHE (PUCYHOK S5) U Iepemenias €ro BJOJIb
NBYXIIPOBOJHOM JIMHUM y3Jla CHUMMETPHPOBAHUS U COIVIACOBAHMS
(m3MeHsia pasMep b Ha pucyHke 1) BHOBb JOOWTHCA MaKCHMAaJIbHBIX
MoKazaHu Ha HMGPOBOM TabJIO perucTparopa.

12.Bpamast nonepeMeHHO NMIPUEMHYIO U MIEPEIAONLYI0 AHTEHHBI C
MOMOIIbI0 TOBOPOTHOTO YCTPOMCTBAa J1OOMBATHCS MAaKCHMAJIbHBIX
MoKazaHui Ha HMGPOBOM TabJIO perucTparopa.

13.1I3meHsis B HEOONBIIMX MpEAesiax YacTOoTy TeHepaTopa C
MOMOIIBI0 PYYKH «TOYHO» HA €ro JIMIEBOM TaHEIu JOOUTHCS
MaKCHUMaJIbHBIX TTOKa3aHUM Ha IMGPOBOM TabJIO perucTparopa.

14.1ToBTOpsiss omepauuu, MOPEAYCMOTPEHHbIE B IyHKTax 7-12
JTOOUTHCS MaKCHUMaJIbHO BO3MOJKHBIX IMOKa3aHWN Ha HU(POBOM TadJI0
perucrparopa.
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15.1Ipn HEOOXOAUMOCTH IO YKa3aHUIO MPENoAaBaTeNs U3MEHUTH
yroj HakJIOHAa TMPUEMHOM W TEPEHAIOIIEH AHTEHHBI B BEPTHUKAIBLHOU
IJIOCKOCTU. JIis 3TOro HeoOXOoAWMO OcjaOuTh BHUHTHI 5 (puc.5)
MOBEPHYTh AHTEHHY B BEPTUKAIBHOM IUIOCKOCTH Ha HY>XHBIA YTrOJ.
HacTtpoiika BemeTcs MO MAaKCUMAJIbHBIM IIOKAa3aHUSIM Ha IIKAJIE
perucrtparopa.

16.Ycranosuts orcuer 0,0° Ha mikamax MMOBOPOTHBIX YCTPOMCTB
(puc.7). dns aToro:

-ocnabuth (ukcupytomue BUHTHI (14) KperuieHus y3jia ONnopsl
(13) co mranrou (12) u aHTEHHOIA;

-0CJIa0uTh (pUKCHUpYIOIIUE BUHTHI (6) Kojelr (5);

-yJIEp’)KUBAsT  y3€J OIOPHI, MOBEPHYTh OCHOBAHUE C YIJIOBOM
Kajaou (3) B MOJIOKEHUE, COOTBETCTBYIOIIEE OTCUETY yIJia 0%

-YyCTAaHOBUTh OJWH W3 MHKPOMETPUYECKHX BHUHTOB (8) B
MOJIO’KEHUE, COOTBETCTBYIONIECE O,OO (CM. IyHKT ONKCAaHUE IMTOBOPOTHOTO
YCTPOMCTBA) M 3aTAHYTh COOTBETCTBYIOIIUK (UKCHpYRONUiA BUHT(6).
BTopol BUHT HE 3aTATUBATD.

-IOBEPHYTh AHTEHHY C JUAJIEKTPUUECKOU mTaHrou (12) u onopou
(11) OTHOCUTENBHO HEMOJABUKHOTO OCHOBAHUS C YIJIOBOM IIKajiou (3),
JTOOMBIIINCH MAKCUMAJIbHBIX MOKA3aHUM HA IIKAJIe PErucTpaTopa;

-3apukcupoBaTh BUHTHI (14) kpemienus y3na omnopsl (13) co
mrtanrout (12) u aHTeHHOMH.

17. Ilpu HEOOXOAUMOCTH MPOU3BECTH KOPPEKIMIO MOJIOKECHHUS
AHTEHH, ITOBTOPSIS OMMCAHHBIEC BBIIIEC ONIEPALINH.

4.2.3 N3MepeHne auarpamMMbl HAIPABICHHOCTU CHUCTEMBI JIBYX
CIUpAJIbHBIX M3JIyyaTeled C MPOTUBOIOJOXKHBIM HaIMpaBICHUEM
HAMOTKH

Bemonnute nyHkTel 1.1. u 1.2. Ilocne 3TOro cHATH nuarpammy
HAIPaBJIEHHOCTH NepeaaroIIe CIIUPaAJIbHOM AHTCHHBI B
TOPU30HTAJbHOM TUIOCKOCTH (0T yrima 0 Ha puc. 1). Jlasg srtoro
BBITIOJIHUTH CJIEAYIOIIME OMEPaLiu.

1.OtMeTuTh OTCYET Ha HUGPOBOM TaOJIO PETUCTPATOPA (maxs
COOTBETCTBYIOIIMI HYJIEBOMY 3HAaYCHUIO YTJIa MOBOPOTA AHTECHHBEI. B
pe3yJbTaTe  IPOBEICHHOW  MNPEABAPUTEIIBHOW  FOCTUPOBKH  OH
COOTBETCTBYET TIJIABHOMY MAaKCUMyMYy JIHarpaMMbl HampaBIE€HHOCTH
VCCIIENYEMOM aHTEHHBI U MPSMO MPOMOPIIMOHAIICH MOITHOCTH, KOTOpas
MOCTYIAET OT MPUEMHON aHTECHHBI.
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2.0cnabuth ¢ukcupyromme BUHTHL (6) kojen (5) ucciemyeMoin
aHTeHHbI. [loBOpaunBaTh BPYyYHYIO aHTEHHY C MOMOUIBIO ITOBOPOTHOIO
YCTPOMCTBA IO 4YaCOBOM CTPEJIKE JI0 TEX MOP, MOKA OTCUET Ha IU(PpOoBOM
Ta0JI0 pEerucTparopa He yMEHbIIATHLCS B JBa pasa.

3.0TMETUTh 3HAYE€HUE YTJIa I[MOBOPOTAa AHTEHHBI. JTOT YTOI
ONpENEsAeT [MHUPUHY JUarpaMMbl HAMPABICHHOCTA HCCIELYEMOU
aHTCHHEI 0O g s.

4.1loBepHYyTh AHTEHHY B IIOJIOXKEHHUE, COOTBETCTBYIOIIEE
HYJIEBOMY OTCYETY yrJia (MaKCUMAJIbHBIE TTIOKA3aHUS PETUCTPATOPA).

5.A3MepuTh HEHOPMUPOBAHHYIO JUarpaMMy HalpaBJICHHOCTH
UCCIIENYEMOM aHTEHHBI. JJIsi 3TOro CHSATh 3aBUCHUMOCTb OTCHETa Ha
nudpoBoM TabIO perucrparopa ( OT yrjia MoBopoTa aHTeHHbI 0. Yron
U3MEHSTh C MOCTOSHHBIM IIAaroM, BBIOpaB €ro Tak, 4yToObl B Mpejaesiax
IIMPUHBl IMarpaMMbl HANPaBJICHHOCTH YJOXKHUJIOCH HE MeHee S
OTCYETHBIX TOYEK. M3Mmepenus mnpoBoauTh MeHass yroia oT 0 mo 90
rpaJyCcoB W Bpaljas aHTCHHY II0 YacOBOM CTpeske. Pe3ynprarsl
U3MEpPEHU 3aHeCTH B Ta0uILy 1.

6.1loBTOpUT,  W3MEpEHUS  HEHOPMHUPOBAHHOM  JUArPAMMBI
HaIPaBJIEHHOCTH AHTEHHBI B COOTBETCTBUH C ITyHKTOM 4.5., Bpamas ee
IIPOTUB  YaCOBOM  CTPENKH. TakomMy TMOBOPOTY COOTBETCTBYET
OTPULATEILHOE 3HAYCHUE YIJia TIOBOPOTA.

Tabnuna 1 —/luarpaMma HampaBIEHHOCTH CUCTEMbI ABYX CHUPATbHBIX
W3JIydaTeaed C MPOTUBOIOJIOXKHBIM  HAMPABICHUEM HAMOTKH B
TOPU30HTAIBHOM TNIOCKOCTH.

0 (rpax.) |0 0, 0 -6
q Jmax
4:=9/qmax

7.1locine mpoBEeAEHUSI BCEX U3MEPEHHUM MPOU3BECTH HOPMHUPOBKY
JIarpaMMbl HampaBJICHHOCTH. [[1s 3TOro onpeaeanT HOPMUPOBAHHOE

3HAUYE€HHE MOIIHOCTH Ha BBIXOJE UCCIIEyEMON aHTEHHBI (), 0 (popmyJie
2.

90 =9/ Qs (2)
8.IlocTpouTh HOPMHUPOBAHHYIO THArPAMMY HAIIPABICHHOCTH.
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5 TpeboBanuss k oOoGOPMICHHIO OTYETA IO BBIMOJIHEHHUIO
71a00paTOPHON PaOOTHI

OTy€r pomkeH ObITH O(OpPMIIEH C TMOMOIIBIO PEAAKTOpa
MSWord, Bepcuu 97 u Boiie (.doc, .rtf).

[TapameTpbl cTpaHULBL:

- BEpXHEE MoJie- 2 CM;

- HIDKHEE TI0JIe- 2 CM;

- JIEBOE MOJIe- 3 CM;

- mpaBoe 1oJie- 1 cwm;

- nepemet- 0 cm;

- pa3mep Oymaru A4;

- pa3nyaTh KOJOHTUTYJIbI IEPBOM CTPAHULIBI.

[Ipudpt Ttekcra TimesNewRoman, 14 myHktoB, uyepe3 1,5
WHTEpBaja, BHIpaBHUBAHUE IO IIUPUHE, TIEpBasi CTPOKa C OTCTynoM 1,5
cM. Homep ctpanutibl BHU3Y, IO LEHTPY, 14 MyHKTOB.

Hecnoxubie popmylibl JOKHBI ObITH HAOpAHBI C KIABUATYPHI U C
UCIOoJb30BaHreM KoMaHbl «BcraBka—CumMBom». CrnoxHbie (POpMyJibl
JOJDKHBI OBITH HaOpaHs! B pegaktope MathType 6.0 Equation.

OtuéTt no nabopaTopHO padOTe NOJKEH COAEPKATh:

- Ha3BaHUE MPEIMETA, HOMEP U Ha3BaHUE J1a00paTOPHOU pabOTHI;

- (hpamuIMIO U UHMITKATBI ABTOPA, HOMEP TPYIIIIHI;

- (paMUJIUIO ¥ MHUITUATIBI TTPENOIaBaTENs;

- 1IeJIb PabOTHI;

- IepeYEeHb UCTIOIB3YyEeMOro 000PY10BAHMUS;

- IOCJIEIOBATEIBLHOCTD AEUCTBUM NPOBEACHUS UCCIICIOBAHUN;

- BBIBOJI O MPO/IeTIaHHOU paboTe;

- IaTy BBITIOJIHEHUS U JIMYHYIO TIOJMHKCH.

Pe3ynbTaThl pa3inyHbIX U3MEPEHUN HEOOXOIUMO MPEJICTABUTH B
BHUJIE HECKOJBKHUX CaMOCTOATENbHBIX Tabmuil u rpadukoB. Kaxnas
Tabaula W KakAeli TpaduK ITODKHBI HMETh CBOM 3arojioBOK U
UCXOJHBIC TaHHBIE SKCIIEPUMEHTA.

[Ipu BBIMOTHEHUH YHUCICHHBIX PACYETOB HAJO 3amucaTh GopMyTy
ONpeNeNsieMON BEJIIMYUHBI, CHAENaTh COOTBETCTBEHHYIO UMCIICHHYIO
MOJCTAHOBKY U MPOU3BECTHU BHIYUCIICHUSI.

[Tpumep oopmiteHuss 0TYETA MPEICTABICH B MPHIIOKECHUH 1.
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6 Cnucok BOmpOCOB AJIsi CAMOKOHTPOJIA

1) Haiite buznueckoe TOJIKOBAaHUE ko3 puieHTa
HAIPaBJIEHHOTO JACHUCTBU.

2) [aiite onpenenenue KodPpGUIIMEHTa YCUICHUS aHTCHHBI.

3) Or Kakux m[OapaMeTpOB AaHTEHHBI 3aBUCHT IIHPHUHA
JarpaMMbl HAIPaBJIECHHOCTH?

4) BO0O3MOXHO JIM TIOCTPOUTH AHTEHHY, padOTAaIOIIYI0 Ha 4YaCTOTE
100 MI'm pa3mepom ameptypel 10 CM W IIUPUHOM JHATPAMMBI
HanpasieHHOCTH | rpaxyc? [louemy?

5) Urto Takoe anepTypHbIC AaHTEHHBI.

6) JlaiiTe knaccudukaiyo BUAOB aHTEHH.

7CHHCOK UCIOJIb30BAaHHBIX HCTOYHHUKOB

1) Epoxun TI'.A., UYepnsmmer O.B., Kozsipes H./.,
KouepxeBcknit B.I. AHTEeHHO—(DUIEPHBIC YCTpOWCTBA 51
pacnpoctpaHenue paanoBoJiH. [loa. pea. Epoxuna I A. — 2-e uza. — M.:
['opsuas nmuHus - Tenekom, 2004. — 491 c.

2) Hedenos E.N. PacnipocTpaHeHue pajuoBOJH U AHTEHHO —
dbunepusie ycrpoiicta. Iloa. pea. Hedpenosa E.M. — u3n. — Akagemusi.
2010. -320 c.

3) bymyii JLLA.  AHTeHHO-QUIEpHBIE  YCTpPOIICTBA W
pacnpocTpaHeHue paauoBOIH: MeToauueckue yKa3zaHusi 0 U3YYEHUIO

TCOPETHUECKOI0 Kypca pasjgena «PacmpocTpaHeHHE paguOBOIH». -
OpenOypr: 'OY OI'Y, 2003. — 41 c.
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[Tpunoxenue 1

[Tpumep odopmiteHus oTuéra 1Mo JadopaTopHOM padoTe
MMWHOBPHAYKHN POCCHUU

denepalibHOE TOCYAAPCTBEHHOE OI0IKETHOE 00Pa30BaTEIHLHOE
yUpeXKJACHHUE BBICILIETO 00pa30BaHUs
«IOro-3anaanHblii rocy1apCTBEHHBI YHUBEPCUTET>
(rO317V)

Kadeapa kocMuueckoro npubOpoCTpOEHHUSI U CUCTEM CBS3U

OT4é€T 1O BHIIOJIHEHUIO JIAOOPATOPHOU PabOTHI
1o Kypcy «Paguonepenaromue u paauonpueéMHbIE YCTPONCTBA»

Ha TeMmy «M3yueHune npuHIuna padoTsl CynepreTepoIMHHOTO MPUEMHIKA»

Beimonnu: cryaeHt rpynmsl UT-116
NBanos 1.1.
<« » 2012
(TTOaTTHCH)
[TpoBepu: 1.T.H., mpodeccop kabdeaps
Ilerpos ILII.
«__» 2012
(TTOaTIHCH)

Kypck 2016
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1 Ilenb pabGoTh

O3HaKOMHUTKCH ...

2 CTpyKTypHasi CxemMa MaKkeTa U IepeueHb UCII0JIb3yeMOro 000pyA0BaHUs

CtpykTypHas cxema J1laDOpaTOpHOTO  MakeTra JUisl  MPOBEACHUS

MCCJIEIOBAHUM CIIEKTPOB CUTHAJIOB MpECTaBIeHa Ha pUcyHKe 2.1.

Pucynok 2.1 — CtpykTypHas cxema 1abopaTopHOTrO MaKeTa

[lepeuenpb UCHOIB3yEMOTO 0OOPYIOBAHMUS:

- nabopaTopHblii cTeH1 «Paguonpuémusie ycrpoiictBa» (1 K-T);

- CMEHHbI Onok «M3yueHue mnpuHIUNA PadOTHl CyNEpPreTepoaIUHHOTO
panuonpuéMarka AM curnanoB» (1 k-T);

- ocumsuiorpad tuma C1-96 (1 k-1);

- MHWJJTMBOJIBTMETP MepeMeHHoro HanpspkeHus tuna DT-820B (1 k-1).

3 IlocrmenoBaTenbHOCTh MPOBEACHHUS M Pe3yJabTaThl J1a00paTOPHBIX
UCCIIEIOBAHUN

3.1 CHsTHE aMIUTUTYTHO-9aCTOTHOM XapaKTEPUCTUKU BXOHOM IeNu
Pe3ynbTaThl CHATHSI 3aBUCMMOCTU HANPSHKEHUS HAa BBIXOJIE BXOJHOMN LIETH
OT 4YacTOThl TeHepaTopa, MNpu (UKCHUPOBAHHOM HAIPSHKEHUM Ha BXOJE,

MpeICTaBIICHBI B Tabuiie 1.

Tabmuma 1 — AUX BX0oIHOH 1€

YacroTa reeparopa, kI 't

Hanpsbxkenne Ha BbIxoge BxogHou nenu Ugy,
MB npu Ugx = 500 MB
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[Iponomxenne TabauIs! 1

HopmupoBanHOE  HampsbKEHHME  HAa  BBIXOJIE
BxoaHou nenu, Ugyix/ Uppix makc.

4 OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI

Bomnpoc Nel. Kakue ocHOBHBIE GYHKIIMU PaAHONPUEMHBIX YCTPOUCTB?

Ortger:

Bompoc Ne2. Tlepeuucnnte OCHOBHBIE 3JEKTPUUYECKUE XAPAKTEPUCTHKHU
PaaNONPUEMHUKOB.

OrtBer:

5 BeiBoa 0 nmpoaenaHHoi padoTte

B xoe BbINoHEHUs J1a00paTOpHO pabOThI 0O3HAKOMUJICS C ...




