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1 esb npakTHYECKOH PadoTHI

[lenp mnpakTHUUeCKOW pabOThl COCTOMT B O3HAKOMJICHUM C
METOJAMHU CHUTHAJIIBHOW MOMEXO03alUThl PAAUOJIMHUNA B CHUCTEMAX
OeCIIpOBOIHOM CBSI3H.

[lepen BBITOTHEHUEM MNPAKTUYECKUX 3aJaHUM  CTYJCHTHI
JIOJKHBI OPUEHTUPOBATHCSI B OCHOBHBIX AaCIIEKTaX TEOPETUYECKHUX
OCHOB PAgUOTEXHUKH, HWMETh NPEICTABICHUE O MPUHIMIIAX
(GYHKIIMOHUPOBAHUSL CPEACTB OECIPOBOJHON CBS3U, 3HATh OCHOBBI
PAaIMOAIEKTPOHHOTO TMOJABJIEHUS, BJIAJETh METOJAMM pacyera
MAaTEMAaTUYECKUX BBIPAXKECHUN C HCIIOJIb30BAHUEM MAaTEMaTUUYECKHX
naketoB MathCad unu MathLab.

B  pe3ynbrare = BBINOJHEHUS  OPAKTUYECKOIO  3aJIaHUS
CTYHEHTBl JOJOKHBI OCBOWUTH OCHOBHBIE METOJBl CUTHAIBHOU
MOMEXO03aIIUThI PAJIMOJIMHUI B CUCTEMAX OECIPOBOIHON CBSI3H.

2 3amanue

3ananue 1.

[lepeBo3uMast CTaHIMSA MOMEX CUCTEME CIyTHHUKOBOM CBA3U B
nuanazoHe 4actoT 8 [T Jj1s MOCTaHOBKM TMOMEX CITYTHUKOBOMY
PETPAHCHATOPY HMMEET AaHTEHHY JHaMETpOM S5 M W MOUIHOCTH
m3nydenus 10 kBt. Onpenenure DM ctannum nomex.

3ananue 2.

CraHuusi moMeX CIyTHHUKOBOMY PETPAHCIATOPY B JHAIa3oHe
gactoT 8 ITu mmeer DUNMM 90 nbBt. Ucnonb3ys ypaBHeHHE
NOMEXO3aIIUThl  palIuoOIMHUM, omnpeaenure Ttpedyemyio SOUNUM
CTaHI[MHA CITyTHUKOBOM CBSI3U MIPU CICAYIOIIUX YCIOBUSX:

. CKOpOCTh niepenaun nuugopmanuu R = 2.4 k6ut/c;
10JIOCA YacTOT MCHOJIb3yEMOr0 IICEBJOLIYMOBOTO CHUTHala B
paguosnanu 36 MI'1y (ojioca 4acTOT OJTHOTO CTBOJIA CITyTHHUKOBOTO
pEeTpPaHCIATOPA);
IC = ITI;

IMPOCTPAHCTBCHHAs IIOMEXO03alauTa CIIYTHHUKOBOT'O peT-
pPaHCIIATOPA HC UCITIOJIB3YCTCA,



TpeOyemas BenmmumHa EOG/NO Ha BBIXOAE NMPUEMHON aH-TEHHBI
peTpaHcisTopa coctapisieT Benuunny EO/NO = 8 nb.

[Ipy wu3mydaemMoM CTAHUMEW CITyTHUKOBOM CBS3M MOII-HOCTH
pamguocurHaga 50 BT ompegenuTs  HEOOXOAUMBIA — ITHAMETP
nepeiarollel aHTEHHBI CTAHIIMKM CHYTHHUKOBOM CBSI3M, IIPH KOTOPOM
obecrieynBaeTCs MOMEXO03allUTa PAAUOJUHUHU, €CIU KOIPDUIMEHT
YCUJICHUS aHTCHHBI:

Gc = kun n2 (d/A)2.

3 IlopsiiOK BBINOJIHEHUS PAdOTHI

1. ITonyuutsb 3a/1aHUE;

2. I3y4uTh TEOPETHUECKYIO YaCTh;

3. BBIMIOTHUTE pacdyeT Ha OCHOBE METOIMYECKUX YKa3aHUM;
4.CoCTaBUTh OTYET.

4 Coaep:xxaHue 0T4YETA

1. TUTYIBHBIN JUCT;

2. Kpartkas teopus;

3. Pacuer 3HaueHuii, TpeOyeMbIX 3aJaHUEM MPAKTUUYECKOUN
paboTHI;

4. BeIBOI.

S Teopernyeckast 4acThb

[Tomexo3ammra paaguoIuHuN

CnocoOHOCTh PaJIMOJIMHUU Pad0TaTh B YCIOBHSX BO3-JACHCTBUS
€CTECTBEHHBIX  MOMEX  Ha3bIBAETCA  IMOMEXOYCTOM-YHUBOCTBIO.
CnocoOHOCTh pPaAMOJMHUU pPaboTaTh B YCIOBUSX BO3JCUCTBUS
OpPTraHU30BaHHBIX TTOMEX HA3BIBAETCS TTOMEXO0-3aIUIIIEHHOCTHIO.

[Tomexo3amnura pa3iensercss  Ha JBa KJjacca:

1)  mpocTpaHCTBEHHas IOMexo3alluTa (3a CYeT HHU3KOIo
YpPOBHA OOKOBBIX JICMIECTKOB MPHUEMHON aHTEHHBI, IO KOTOPBHIM
JNEUCTBYET TOMEXa, a Takke (OPMHUPOBAHUS «HYJIEW» TUArPAMMBI
HaIpaB-JICHHOCTH MPUEMHONW aHTCHHBI B HAMPABJICHUU HAa MCTOYHHUK
IIOMEX);



2) CUTHajJbHas IOMEXO03alWTa 3a CYET IIMPOKOTOIOCHBIX
METOJI0B MOJTYJISLIUU.

[Ipu curHanbHOM MOMEXO3AIIUTE CHOEKTP M3Jy4aeMOrO CHUTHAaJIA
MUCKYCCTBEHHO pacmmpsieTrcs 3a cYeT IIPUMEHECHUSA
dazomMaHUNYJIUPOBAHHBIX MceBAOIIYMOBBIX curHanoB (IIIC) wunwm
nceBaOCaydaiiHOM TepecTpoiiku padoueit yactotsl (IITTPY), mubo 3a
c4eT KoMOMHUpOoBaHHOTO MeToaa MoayJisiuuu [THIC-TTITPY.

Ecnyu  3710yMBIIIJIEHHUK CTaBUT 3arpajuTelIbHYI0 IIYMOBYIO
noMexy NO BO BCEH IIOJIOCE YaCTOT HAIETO CUTHAJIA, TAaK 4YTO Ha
BXOJI€ IIPUEMHOM AHTEHHBI HAIEW PaJMOCTAHIMU CIEKTPAIbHAS
IJIOTHOCTh IIIYMOBOW 3arpajuTelIbHOM IOMEXH €cThb Non, TO
BEPOSATHOCTh OIIMOKM Ha OUT B HalleM MNpPUEMHHUKE OyJeT
OTIPENENATHCS BEIUYMHOM OTHOIIEHUsS h2 SHeprum MOJE3HOTrO
CUTHAJIA K SHEPTUU CYMMAapHOU OMEXH:

E
"= N 0+(}von (1)
riae h2 - oTHOIIEHHWE SHEPrUU TOJIE3HOIO CHUTHAJIA K DHEPruu
CyYMMapHOU IOMEXHU;

E6G - osHeprus Ourta MOJE3HOTO NPUHMMAEMOIO CHUTHajla Ha
BBIXOJI€ TpueMHOW aHTeHHbl, NO - CHOeKTpaJibHas TIOTHOCTH
aIIUTUBHBIX IIyMOB IPHUEMHOM CHUCTEMBI, NOn - CHEKTpaJIbHas
IUIOTHOCTH IIIyMOBOM 3arpaJuTeIbHON IOMEXMU:

NOn=Pr/Af, (2)

— e P - MOIITHOCTh TTOMEXHU Ha BBIXOJE MPUEMHON aHTCH-HBI,
Af - mosoca 4acTOT MIMPOKOMOJIOCHOTO CHUTHaja (IMojioca 4YacToT
MPUEMHOTO TPaKTa PaJUOCUCTEMBI).

N3 Teopun NOTEHUMAIBHOW TMOMEXOYCTOMYUBOCTH ClIe-AYET,
YTO BEPOSITHOCTH OIIMOKH HAa OUT OMpeAensieTcsl TOJIbKO SHEprueut
OuTa W HE 3aBUCUT OT (QOpMBI CHUTHAJA (C MIU-POKOMOJIOCHOU
MOYJISIITUEH, Y3KOMOJOCHON MOTYISIIUEH U Ap.), IEPEHOCSIIEr0 3TOT
our.

[Ipu Non >>NO gns moporooro 3HaueHuss h2 = h2nop
MOJTYYHM:

E Pty AT
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rae t0 = 1/R - pauTenbHOCTh MHQPOpPMAIMOHHOTO OuTa, R —
CKOPOCTH Iiepeaauu nHpopMmaruu (Out/c).

O6o3HauuM uepe3 ©6azy B MIKUPOKOMOJIOCHOTO CHUTHANIA
otHomenue B = Af/R = Af * 10 >> 1. Torma curHaibHas
MOMEX03allNTa, ONpeaeisieMasi Kak TAKO€ OTHOIIICHUE TTOMeXa-CUTHa
Prn/Pc, mpu xkoTopoM oOecreunBaeTcsi paboTa paguoJIMHUM C
3aJlaHHBIM KauyecTBOM (oOecreyuBaeTcsi Tpe-OyeMoe OTHOIICHUE
h2nop), paBHa

Pri/Pc = B/h2mop 4)

Orcroaga crneayer, 4TO NOMEXO03aluTa PAJAUOIMHUUA ITOBBI-
aeTcsd MNpPU YMEHBIICHUUW CKOPOCTH Tieperaun uHbopMmamnuu R,
pPaCIIMPEHUM TOJOCHI YacTOT HIMPOKOMOJIOCHOrO curHaima Af wu
YMEHBIIICHUH  BeaWduHbl  h2mop. B moMexo3amniuiieHHBIX
PaIMOJIMHUAX KPUTEPUNA ONTUMAJIBHOCTH TOMEX0YCTOMYMBOrO KOJA -
MaKCUMaJbHbIA SHEPTETUYECKUM BBIMTPHIII KOA.

YPaBHeHI/Ie IIOMECXO03allINUThI

Pagnonnuns JTOJDKHA OBITH padoTocnocoOHOM pu
AJIEKTPOMArHUTHOM WMMYJIBLCHOW H3nMydaeMol MoinHoctu (DUNM)
cranimu momex Pnx * Gnx > roe Pox - MOIIHOCTE MOMEXOBOTO
CATHaja Ha BXOJAE MEPEAroIIeH aHTEHHbI CTaHIUMU Tomex, Grx -
KOd(PGUIIMEHT YyCWICHHUs TepearoIiell aHTeHHbl CTAaHIIMU TOMEX.
Benmmuuna Pox * Gnx 3amaerca moxensio POb. Torna DOMHUM nHamein
craniiuu Pc * Gc B paguonuHusax 0e€3 3aMUpaHUN CUTHaja
ONPENEIACTCA U3 YPABHEHUS IIOMEXO03aIUThI

2
,.
F.Ge = PixGrx + hfiop = B —Ggoy + 7;— (5)

, 1IbBT

rae GOOK - OTHOCUTEbHBINM YpOBEHb OOKOBOIO JerecTka (WUiu
«HYJIS» JUarpaMMbl  HaIllpaBJICHHOCTH TNPUEMHONM aHTEHHBI) B



HAIPaBJICHUU HA MMOMEXY, IC — JaJbHOCTh CBSI3H, Il - PACCTOSIHUE OT
CTAHIIMM MOMEX J10 nMpueMHuka Hamen POC.

Ha pucynke 1 mpencraBieHa (yHKIIMOHAJIbHAs CXeMa TOME-
X03aluiieHHo panuonuHun. CmeHa paboueit yactorsl mpu [1I1PY
win popwmsl TIIHIC B paguonuHum A0JKHA TPOUCXOAUTH MO 3aKOHY,
HEU3BECTHOMY 3JIOYMBIIUJIEHHUKY, T. €. OJTOT 3aKOH JOJDKEH
OMPENENATHCS YCTPOUCTBOM KpUNTO3auThI (ud-paropom). Ha puc.
4.2 nokazad Buj paauocurnana c [11TPY.

3/I0yMBIIIJIEHHUKY BBITOJHO CTaBUTh HE 3arpajuTesIbHYIO
IIYMOBYIO TIOMEXY, a 0o0Jie€ SHEPreTUYECKH BBITOJHBIE TOMEXH, K
KOTOPBIM OTHOCSITCSI:

— Y3KOTIOJIOCHBIE TOMEXH;

— PETpPaHCIUPOBAHHBIE TOMEXMU;

— Hecylllasi, MOJTyJIMPOBaHHAs 10 YaCTOTE ITYMOBBIM CUT-HAJIOM
B YAaCTH WJIM BO BCei mojioce curnana Af';

— XaOTHYECKasi, MMITyJIbCHAsl IIyMOBasi IMOMeXa C OOJIbIIOW
CKBa)KHOCTBHIO.
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Pucynok 1 — @yHKIIMOHAJIbHAST CXEMa MOMEXO03alUIECHHON
paguonuauu (IICIT — nceBaocaydaliHas TBOMYHAS
MOCJIEA0BATEIbHOCTD ).
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Pucynok 2 — YacToTHO-BpeMEHHAs JUarpaMmMa CUrHalia C
[IITPY (T- Bpemst pabOTHI paAMOINHUM HA OJTHOM YaCTOTE).

B  paspabaTeiBaeMOW paguOJIMHUM JOJKHBI OBITH TMpEIyC-
MOTPEHBI MEPHI, MAPUPYIOIIUE BBHIIMICYKA3aHHBIE ITOMEXH, YTOOBI
BBIHYJINTh 3JIOYMBIIJICHHUKA CTaBUTh HAWMEHEE SHEPreTUUYECKU
BBITOJHYIO JUISI HETO 3arpaJvTENIbHYI0 IIYMOBYKO TMOMEXY BO BCEW
MOJIOCE  4YaCcTOT  IIMPOKONMOJIOCHOTO  curHana. llpm  sTom
3JIOYMBIIIUICHHUK ~ CO3Ja€T TOMEXHM U CBOMM  COOCTBEHHBIM
paIroCpeACTBAM B MAKCHUMAJIBHO IIIMPOKOM MOJIOCE YaCTOT.

VY3KOMOMOCHBIE TOMEXH JIOJKHBI  OBITh  MOJABJIEHBI B
NPUEMHHUKE  PEXKEKTOpPHBIMU  (QuiabTpaMu. PeTpaHcIupoBaHHbBIC
NOMEXH MOTYT OBbITh MOJHOCTBHIO MOAaBJIeHbI npu ObicTpoil [TTIPY.
Xa0TUYECKUE HUMIMYJIbCHBIE TOMEXH MOTYT OBITh  CJEJaHbI
Masi03(PEKTUBHBIMU TIPU MIEPEMEKECHUU CUMBOJIOB U UCITOIb30BAHUU
MOIIIHOTO KOJa C UCIIPABIECHUEM OLIMOOK.



6 BoinoJsiHeHune padoThbl

I[Io dopmynaMm, MNOpUBEACHHBIM B TEOPETHYECKOM YacCTH
METOAUYECKUX YKA3aHUM BBITOJHUTH PACUEThl MO MPAKTHUYECKOMY
3aJJaHUIO.

7 KOHTpPOJIbHBIE BONPOCHI

1. Ha CkKoapbkO  KJIacCOB M  KaKUX  pa3aensiercs
nomMexosamura?

2.  Kakumu ¢akTopamu ONpeaesseTcsi BEPOSITHOCTh OIIMOKU
Ha OUT B MpueMHUKe nojasisieMmon POC?

3. Kakue ¢dakToppl W Kak TIOBBIIMIAIOT TOMEXO3AIIUTY
paguoJIUHUN?

4.  IlpuBecTH BBIpaKE€HHUE ISl YPABHEHUS MOMEXO03aLIUTHI U
HNOSICHUTB ITaPaMETPBI, BXOJSAIINAE B OTO BBIPAKECHHUE.

5.  M3oOpa3uthb (YHKIMOHAJIBHYIO CXeMy
MOMEXO03aLUIICHHONW PaJMOINHUM U MOSCHUTD IPUHIUI €€ padoThl.

6. Ilosicaute mpuniun padotest POC c IITIPY na mpumepe
4aCTOTHO-BpeMeHHOU nuarpammel ¢ [ITTPY-curunana.
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