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OE!UAH XAPAKTEPHCTIDCA PA.BOTH 

AK:rya.noHOCTb TeMli!. Co3.D;aHKe paBHOMepHoi KopoTKOBOJIHOBol 

aCHMIITOTK'leCKOtt TeOpHH pemelUI! ypaBHeHJrll: I'eJibMI'OJiona K MaKCB~­
Jia .l!BJIRBTCH aKTYaJibHOI COBpeMeHHott 3a,natiei: c ee pemeHHeM CTJ)O­

rHe MeTO~ reoMeTpKlieCKOi OIITKKH (I'O) H reoMeTplr'ieCKOtt T00PBJI 

.D;H~pa.KIUfil (I"rJl), 6asHpy!O!qHeCH Ha ypaBH0HH.HX I'eJibMI'OJibUa H llattc~ 
BeJIJia, CTaHOBliTCH B0CbMa. aqxpeKTHBHl:lM cpe.n;CTBOM llpli KOJIK1i0CTB0H­

HOM OTIKCaHKH IlOJiei BO BBYTP0HIIBX li BHemHHX 3a,natiax aJieKTpo.n;HHa­
MHKH KBa3HOIITK'l8CKIDC YCTpOttCTB (BOJIHOBO;u:H K CBeTOBO~, OTKpliTH8 
H 38MKHYTlie pe30HaTOpli, aHTeHHh! CBq) B KOpOTKOBOJIHOBOM .n;Hanaso­
He ,Ir,lIHH BOJIH, paBHO Rax npH OTIHCaHKH KatieCTBelUlllX CBO:ltCTB 3Tl'IX 

ycTpo:ltCTB B 6oJiee ,Ir,lIHHHOBOJIHOBoi o6JiaCTK. IlpK6JimiteHHHe orm:ca.HRH 

nOJie:lt, OCHOBliBa.ICiql18CH Ha JIY'l8BliX npe.n;cTaMeHIDIX - npH~.HllteHIDIX 

rO H I"l'Jl, He npHMeIIBMbl B OKpeCTHOCTHX KayCTKK - OrH6aDllHX KOH­

rpyaunH:lt ;rytiett, r.n;e a.MIIJIHTY;u:H pemeHHi rO ypaBHeHHi rrepeHOCa 06-
paillaDTCH B 6eCKOHetIHOCTb, a (fla3li TepTIHT paspuB. ~3H'l0CKOe co­
.n;epgaHHe YJ<aSaHHHX pacxo.n;KMOCTei 38.KJilOtiaSTCH B HCXO,ItHOM IlOJIOMe­
rum I'O, a HM0HHO, B TOM, 'ITO ,Ir,lIKHa BOJIHli. B 3TOM npH~0HHH 

npmmMaeTCH paBHoi HYJIIO , 11 , CJie.n;o:saTeJibHO, nonepe11Hoe cetieHHe 

~tieBOI Tpy6KH CTpeMHTCH K HYJIIO Ha KaycTmte • .U1ul YCTpaHeHHJI 
Tax:ex pacxo,!U!MOCTett KOHCTPYffPYJOTCH paBHoMepHUe acBMIITOTJ111ecKBe 
pa3JIOllt9BHH peruemrll ypaBHeHHi I'eJIDMI'OJibUa K MaKCBeJLJJ:a, npaBBJildlO 

OnHCliBaDllHe rroJIH B yxasaHHUX o6JiaCTHX f nepexo,ItRl!Ule B reoMeTJX>­
orrTK'IP.CKHe Blipallt0HH.R: B.n;aJIK OT HKX. 8TH p83JIOllt0HHJI co.n;epiraT KOM-

6HHau m cneIUJam.HWC ("aTaJIOHHHX") ~ K :ex nep:swc npoK3BO.n;­

HIDC, :IOCTpoemrae TaKKM o6pa30M, 'IT06H: IIOJie B.n;a.JIH OT KayCTmtK 

KMeJIO JIY'l0BYJO CTPYKTYPY. COBila,I(a.IOOzyIO c ro :wm I"l'Jl, H OCTaBa -

JIOCb KOHetIHHM B o~aCTH KayCTKKK. IlKOHepcKHMK B 3TOM HanpaBJie­

HU 6HJIK pa60TH JO.A.KpaBUOBa. 
TeopKH K3MepeHHi xapaxTepKCTIDC 8.HTSHH B H8CTOffill80 BpeMR: 

6a3HpY8TCH, B OCHOBHOM, Ha aCEMIITOTJ!l!BCKOM llpH6JIHllteHHH KHpxroqs 
(IIK). Meimy TeM, 3TOT MST0.11;, curpaBWHI rpOMaJ(Hyro poJID B pa3BK­
TKH TeopHH K TSXHIDCH aHTeHH }I B HCCJie.n;oBaHRRX pacrrpOCTpaHSHKH 

BOJIH, orpaHHtieH B CMlilCJie rrpe.n;eJIOB CBOel npHMeHKMOCTH H ll03BOJIH­
eT ITOJIY'l8Tb, CKopee, Ka'l8CTB8JUIHA (tITO Ca.MO no ce6e COBCSM He 
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Ma.JrOB8.lKHO ) pe3VinTaTH. 9THM o6yCJiaBJIRBaeTCH a.RTYaJThHOCTb no:e:c­
Ka HOBblX MeTO,U1B K paspa60TKH CTporroc anropRTMOB B peaJIR3a.IJ,HH 
sMepeHI!lt .x:apa..l\'I'e, " .. mm aHTeHH. CTpor:;;;e ~;-To.nH B Teop1rn HsMepe­

mrlt xapa.RTepw~Tv.K a.HT8HH .n;oJ!lltHI:l 6HTb OCHOB8Hli Ha ypa BHeHIDIX 
MaKCBeJIJ!a (H:rn: re.rroMI'OJI:&Ua ,IVIJi CKa.JlfiPHIDC BOJIR) 6e3 npRBJieqeHIDl 

~BpHCTHqecKruc coo6paxe1Ulli. Ta.Rl!!MR RBJUDOTCH 6.mD1tHesoHHHe MeTo,Ull, 

llCHOBaHHlil8 Ha B03MOJKHOCTR rrpe.n;cTaBJieH. nOJiett RSJryqa.IClJUiX mm-
eM B BJ'[)l.f pa1J1ogeHHH no TOtt KJIR HHOR CRCTeMaM 6a 3HCHHX qiyHK -

tru\, y,nor. lCTJ~oproootroc ypaBHeHID™ Ma.KcBeJIJia. IIOJIY'ieHHHe 6.Jll1JltHe -
OHl'l:lMli ieTO.D;fiMH pe3yJlr/l'aTbl npe.n;cTaM.HJOTCfi HruI60Jiee CTpor m.m R 

6ycJIOBHJ!0 ID!TeHCHBHOe pa3BRTH0 3TKX MeTO,ll;OB sa 

e ;c.0-25 11eT. 3TO ,nMaeT aRTYMbllilM rrpHCT8.i'IbH06 pacCMO .... 
0CAB,UOBa.HH6 Ha.H60J!60 nepcneKTRBHOrO 6J!.IDKH830HHOrO Me­

o.n:a, ,l}HOBaHHOro aa pas;roir.emrn noJUI rut.TeRHH no ccpeplf'!eCIWM 

T> IlOJ1.RM ·. 1•apMOHIDtaM) . 
1 ! ~ 1 r<:lhCllIJHOe pa:3BHTH8 6JIH.'Ole30HHliX M0TO.noB He CBOW" Ha H6T 

~'lMl'.RX 

•J.l6 .n;a.JlbH030HHli6 M6TO,Ull :i'£ 3Meperotlt xapaRTepHCTKK aHTeHH. 
1rpa.l\TH~6C~ HHTepec rrpe,ncTa BJUieT TaIOP:e ycoBepmeHCTBO:Bfl­

onoR H3MepellllA xapaKTepHCTIDt OopTOBl:lX a.HT0Hh JieTaTe..lbHHX 
(IlA} J3 yc,.,roBHRX peWI:&Horo IIOJieTa, paspaOOTK8. CTpormc 

013 IlP'.JJ3b,ItCHIDi R3Mepemdi H o6pa60TKK roe .n;aIDib.X B ueJIKX 

c~oeepHHX pesyJI:&TaTOB, H8Jl'6oJiee noJIHo xapaKTepu3y»-

o6'beRT. 
c.f!J'lruo<: RsMepemrlt xapaKTepHcTmt al!Tl 111, ~ ,•,mr_-tae<r 
.~.Jiearur BJIHJ1liIDI seMJIH R oKpYJ!t!UllllBX .np1 ,.J.MeTOB Ha pe-

3Mepemrti. GTporrur Ma.TeMaTK'10CKM nocTB.!c '.)BKa R peme -
).tll' ')"ipA,ll:eJieIDUI ypomur MemWJlRX CH'"'HflJ Ha R3M0pHTeJTh -
~~rtru R B 6e38XOBl:DC Ka.Mepax TnKl!te RBJUi0TCH BeCnMB. rut'!Y'­

~, K:-llt ~ORa3aHO B ,rt. tecepTSlUUl' MOlll'.0T 61:lT}:, peair:r.rnoBaHa B 
KaK 6JI:mtCH030HHl:lX , Tf.l.K H Tpal(HUROHHblX ~aJil>H830HHllX MeTO~OB . 

~:!?.,.Jl!!.60Tli. Pa3pa60TaTb e.n;HHbli!: MeTO~ paBHOMepHHX KOpOTXO­

noJIHOBl:lX acHMIITOT:.1'10CKBX poweHHtt afleKTp0.nIDim.mqecK111X sa,naq Ha 

Clase O;uHCMOJ'HHX 8TaJIOHHl:lX ~. BRJilO'{aH: 
C'l'poroe_ ~0!{1{31\TWil>CTBO OCHOBHHX rroJiogemrlt paBHOMepHott :KOpOT!<O-

o.rmono~ n')HMnTOT\i110C~teit TeopRH pemeHRI ypaBHellliA reJI'.hMI'OJThna z 

.ttc"leJIJlt\; 
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.• RCCJie.n;o:BaHKe M0TO,ll;OJIOr.K'reCKRX BOIIpOCOB STOH TeOpRR, B03MOMHO­
:)Tei!: H npe.neJIOB ee rrpRMeFrnMOCTK; 
- rrpRMeHeHHe pa3BHTOi!: aCJllMIITOTH't!eCKOi!: TeOpKH ,1l;JIH KOHKpeTHllX sa­
.n;aq 3JieKTpO,IUn18MHKH KBa3HOilTWl:0CKRX ycTpOi!:CTB, KOr~a TO'tffi:WC pe­
meHRtt He cymecTByeT; 
- no)U)o6aoe c:e:cTeMa.TH<recKoe RCCJie,no:aaHHe no;ryqeHH!:!x pemeHKl!:. 

Paspa6oTaTb HOBhle M0TO,I\H l:! aJII'OPHTMli H3MepeHKl!: xapaKTepHC·· 
Tli!K aHTeHH H aHTeHHl:lX IlOJmI'OHOB, FiKJIIOqrur: 
- ~eopeTHtI0CKHe R aKcnepRMeHTaJil>Hble KCCJie~OB8.HIDl: no pa3BHTHIO 
MeTO.I(a H3Mepernrlt xapru<TepHCTHK a.HT0HH, OCHOBaHHOro Ha pasJio~e­
HHR . IlOJUI H~eHHR aHT6HHl:l rro ctilepwi:eCKRM rapMOH:mtaM Ha cqiepR­

qecKoi!: ITOBepXHOCTH, OXBaTliBaICIIlett aHTemzy B ee 6JIIDKHett 30He; 
....: paspa6oTRa Teopu R CTpormc aJiropHTMOB H3Meperurlt xapru<Tep~rc­

THK 6opTOBIDC aHTeHH JIA c IlOMom:&ID aTTeCTOBaHHOtt HaseMHoi!: a.HT0Hilli 

B yCJIOBHHX pea.m,Horo rroJieTa JIA; 
- HCCJie.I(OBaHKR: BOrrpOCOB BJIIDniIDI 3eMl!H npz .K3Mepemr.RX xapa.RTepRc­
TlilK aJITeHH, paspa60TRa HOBhlX S~KTRBHHX MeTO.I(OB orrpe.I(eJieruL1 no­

Jiei!:, oTp8.l!teHHl:lx (p~cdeRHma:) seMJiei!: lilIH ORPYJKaIOIIIKMR rrpel(MeTaMH 
rrpR TaRIDC H3MepeHIDDC. 

Hay~M HOBliSHa.BrrepBHe .I(OKa3aHd , qTo B rrpOH3BOJibHOi!: Heo.n­
HOPO;uHOi!: H30TpOIIBOH cpe.I(e ypaBH8HIDI reJibMI'O.'Ib[(a · H Ma.KcBema .I(O­
nyCRaRJT pa:aHOMepHHe KOPOTKOBOJIHOBble aCHMIITOTH<recK.He pememra Ha 
6ase O;uHOMepHHX 8TaJIOHHl:lX ~ c IlOMom~ID COOTB8TCTBYJ0!11ZX re­
CMeTpoorrTzqecRHX (HepaBHOMepma:) pa3JIO~eHID1. AMIJ.JIRTY,I\H STIDC pe­

meHHtt .fIBJIJ!RlTCR JIRHe:ihrl:lMH KOM6HHaIUUIMH paCXO.Itffill.l!XCH Ha RayCT.lraax 
reoMeTpOOITTRtJ:6CKHX a.MIIJIHTy.n , a KOOp,nHHaTHHe ~ - apryMeR­
TaMR 8TaJIOHHHX WYHKURtt, onpe.I(&JUieMl:lMR R3 COOTBeTCTBJ'IClllKX ypa:s­
Hemtlt afiKOHaJIOB B pacCMa.TpHBaeMoa CHCTeMe KOOpAHHaT H YCJIOBilli 
opTOrOHaJibHOCTR. 

Ha OCHOBe ,ll;OK838.HHl:lX YTBepz,n;eiilrlt z paspaOOTaHHoa o6me~ Me­

TO,ll;OJIOrRH B ,ZUiCCepTar.um: pasBHTa aJieKTpoMal'HIITHaH aCZMIITOTK'l0C -
KM TeopIDI ,ll;J!R BOJIHOBO,na (CB0TOBO.na) H ctilepHqecRoro pesoHaTopa 
c pa.nliaJibHO-H60,IUiOpO;uHHM ,iU!SJI6KTPH11eCKHM 38.IlOJIHeH!!eM, ,n.,'"IH ITOJIHX 
:3JISIHIICOR,ll,aJibHOro • c!flepOl'r.n;a.m.Horo ( BllTH!IJTOro 1! CIJ.i'I!lCH;yTOro) K 
TOpoH.n;aJinHoro pesoHaropoB. BrrepBHe rro.nyqeHU H l!CCJie~oErura 

"KBaHToBl:le" ycJIOBM, onpe.n;0JUlllllUie co6CTBeHHl:le qacTOTlil Tru<mc pe-
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30HaTopo~ ,u.Jl~ BCex THnOB 3JieKTpOMarH.HTHHX KOJieOaHHtt H BO~. 

BrrepBHe HCCJie,noBaHa npo6JieMa BHpolK,ll;emm aJieitTPOMarIDITHHX KOJie-

6amrli B YKasa.HHHx KBa3HOnTK'reCKHX ycTpoiicT:sax. B TopoH,D;aJn.HOM 
pesoHaTope HCCJie,ll;OB8.H 3~KT CH.IITIDI BhlPOl!Ol:eIDIB KPHBH3HOtt TOpa. 

Pas:BMTaJI aCHMIITOTHqecKaJr TeOpIDI OKa3HBaeTCH aqxpeKTHBHOtt H 
npH peweHHH .n;R~OHHHX sa.n;aq .JiJIJI TaKOro KJiacca KBa3HOnT.Hqec­
KRX ycTpOil:CTB KaK a.HTeHHI:l. B ,UKCCepTau:im: BIIepBhle perneHB. rrpo6Jie­
Ma np.HOJIHl!temm: K.Hpxro<fa .JiJIJI 60,m,umx yrJIOB .uK~ B CJIY"lae 

O,ll;H03epK8.nDHIDC oeec.HMMeTpH'll!HX a.HTeHH. Paspa60Ta.HliHtt MBTO,ll; coqe­

HRII rO H rT~ paBHOMepHIDC rrp.H6JIIDKeH.Htt JKa3HBa9T, KaK MOlltHO pern.HTD 
rrpo6JieMY pacqeTa MHorosepRaJIDHHX OITT.HqecK.HX cxeM. 

B .zc;rccepTau:im: rrpe.n;Jio~eHH a;rrop.HTMH ope.n;eJieHRI! aJieKTpoMa.r­
HHTHHX nOJiett a.HTeHH no H3MepeIUUIM Ha ccpep:K'reCKOil: IlOBepXHOCTH, 
OXBaTHBalll1ett a.HTeffHY. BrrepBble IlOKa.3aHO, qTo aJiropHTM,OCHOBa.HHHil: 

Ha CBOf!CTBaX "o6o6IQeHHoil:" OpTOrOHaJ!bHOCTH ccpep.HqeCKHX rapMOruIB, 
a) o6ecrre"!HBB.9T HCKJIIO't!eH.He "BKJia.n;a" IIOOOqHHX HCTOqff.HKOB H3JIY"le­

H.Htt Ha pesyJIDTaThl H3MepeHID!:, eCJIB 3TH .HCTO~H paCilOJIOXBHH BHE 
c!pephl H3Mepemrtl:; 6) Il03BOJIHeT orrpe.neJIHTD KHJl aHTBHHI:l no KO ajxpli­
U.HeHTaM paaJioxeHHH ee noJIH HaJIYqeHRI! no ccpep~ec:RHM rapMOHHKaM, 
MHHYH rrpouecc BOCCTa.HOBJieHIDI; B) .naeT B03MOJKHOCTD orrpe.n;eJIRTD 
"ueHTP H3JIYq8HIDI " a.HT8HHH KaK U8HTP ·roil: ccpep.HqeCitoil: IlOBBpXHOCTH 
HSMepeH.Htt, rrpn Bhl6ope KOToporo o6ecneq.H:saeTCR MHHHMaJIDHoe q.HcJio 
rapMOHHR, BX0,1l;.lill1HX B pa3JIOX8H.He H rrp.HBJieKaeMHX ,1l;JIH BOCCTaHOBJie­

HHJI IlOJIH H3JIY"leHHJI c sa.n;rurnoil: TO't{HOCT:OIO~ r) Il03BOJIH8T rrpOBO.zu;IT:& 

H3MepeHRII c ITOMO!QDIO Heno.n;BIDKHOro 30H,JJ;a c HCil0JID30Ba.HHBM nOBOPOT­

HOro ycTpOttCTBa a.HTeHHott CHCTeMH ,nJIJI pa3JIH'IHl:DC CJIY"laeB MOHTHPOB­

!t.H aHTeHH. 
Paspa6oTaH a.rrropHTM orrpe.n;eJieHRI! 3JieKTpoM.arHHTHHX xapaKTe -

pHCTHK IIOJIH H3JIY'leH.HH 6opTOBHX aHTeHH JIA B YCJIOBHJIX pea.n.DHOro 

rroJieTa no pesyJIDTaTaM corJiacoBaHHHx HsMepeH.Htt rrapaMeTpOB TpaeK­

TOPHH JIA, ero 3BOJIIO!Ud!: H rrapa.MeTpOB CH!'HaJia Ha BHXO,ll;e HaseMHoil: 

zsMep.HTeJu.Hott aHTeHHH B rrpouecce ee _ CJIElJlteHHJI sa JIA. 
IlpOOJieMa yqeTa .BJIHHHlUI 30MJIH H OKpyiitaKllUDC rrpe.n;MeTOB Ha pe-

3YJIDTa Thi H3MepeH.HJI napa.MeTpOB 8.HTBHH B ,n.HCCePTau.HH paCCMOTpeHB. 
1 perneHa TpeMH pasJIR'IHl:lME: cnoco6ru.m: a) ouemta BeJilI'llllll:l oTpaxeH­

Horo ( paccemmoro) OT s·eMJIH MH oKpyiKamUIX rrpe.n;MeToB cnrHaJia Ha 

u.!~P.FIHOM IlOJI.HrOHe, OCHOBaHHaJI Ha YCT8.HOBJI9HID! KOJIHqeCTDeHHO~ 
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CBJI3H MB.1K,IQT 3TOil: BeJIHq.HHO! H a.MIL1IHTy.nott HCKaXeHHH paBHOMepHoro 
pacrrpe,neJieHIDI noJIJI B o6JiaCTH pacKphl:sa a.HTeHHH; 6) oueHKa. ypoBHH 
OTpiuteHHHX (pacceHHHHx) CHrHaJIOB CKaH.Hpo~eM JIY"~OM BCilOMOra­
TeJIDHOtt OCTpOHanpaBJieHHOtt aHTeHHH IlOB8pXHOC~H CYIQBCTBeHHO OTp.9.­

XaIOOlHX yqaCTKOB nOJIHrOHa; B) orrpe,neJieHHe OTpaJKeHHHX H pacce.RHHJ,IX 

IIOJieil: nyTeM @'p:De-aHa.7IH3a ITOJIJI .llI3JIY"l6HHH Ha IL7IOCKOtt noBepXHOCTH 

B o6JiaCTH pacKpHBa HCHhITyeMott aHTBHHH (pa.n;HoroJior~ecIODt Me­
TO.n). BhiBe,neHhl YCJIOBIDI MIDIHMaJI:OHOCTH pasMepa OOJiaCTH H3MepeHlitt 
(pasMep roJiorpaMMH), o6ecneqHB8.IOl!IHe yBepeHHOe paspemeHHe,a TaR­
xe Tpe6oBa.HHe K .zvume KorepeHTHOCTH. IlpoBe~eHhl peaJIDHhle H3Mepe­

HIDi 3THM MeTo.noM. 
IlpaKTH'l0CKaiI ueHHOCTh.Cos,naHHaJI Ha OCHOBe pa3BHTOI pamro -

MepHott KOpOTKOBO~OBOtt aCHMIITOTH't!eCKO~ Teop.HH MeTO,nOJIOrHJI perne­

HIDI 3JieKTpO,n.HHaMHq0CKHX s~nall ,nJI..q KBa3HOIIT.HlleCKHX ycTpottCTB IJIH­
poKoro KJiacca (BOJIHOBO~ H CBBTOBO,nh:, pe30HaTOp!l CJIOJKHOI qiC>pMH -
-3.l!JIHnco.H,naJII>Hhle, Topo.H,naJihHhle H np. , aI!TeIDW CH'I) rroaBOJIHeT pac­

CMaTpH:saTI> rrpo6~eMH, ,nJIJI KOTOPHX He cyrqeCTByeT TO'IHOro pemeHIDI 
HJIH Kor.na IIOJ!Yll0HHe TaKOro pemeHHH COIIp.iDK0HO c MaTeMaTK'reCRRMH 
HJIH pacqeTHHMH TPY.nHOCTHMH. IloJIY"laeMHe acHMitTOTHl!ecxHe perneHHJI 

Il03BOJIJIIOT OIIHCaTD HarJIJI.nHYIO KaPTHHY 9JI8KTPOMarHHTHOrO IlOJIH -
KayCTH't{eCKHe IlOBepXHOCTH, RX qiC>pMH , ~· ocoOeHHOCTH, TIDihl BOJIH H 
KOJIBOaHm!:, orrpe~eJIHTb (aCHMIITOT.HlleC;H) C00CTB0HHhle 'tlaCTOTH, HC­
CJie.no:aa.TD rrpo6JieMY BHPOJE.neHIDI aJieKTpoMarHHTHhlX KOJie6aHd. OOPMY­
Jihl H ypaBHeHRR: np.H 3TOM JierKO aJiropHTMH3YJOTCH ,nJIJI rrpoBe.neHRR: 
pacqeTOB Ha 3BM. Ilo HHM MOryT OhlTD paCC't{HTaHH T8Kllte KBa3HOITTH -

qecKaJI cxeMa Jiasepa Ha CBOOO,IUihIX a~eKTPOHax, HCilOJID3YH pe3yJn.Ta­
Thl, IlOJIYqemrae ,nJIJI ccpepOH,Il;aJID.EWX pesoHaTopoB; YCKOpm!l.He ITOJIOCTH 
B BH,ne TOpOH,naJihHhIX pesoHaTOPOB, CBOOO,!UililX OT napa3HTHhIX Mo.n H 

o6Jia.n;8.lllllHe BhlCOKott .noopoTHOCTDID; rroJIHP.HsauHoHHHe aqq)eKThl B c Be­

ToBo.nax H rrp. PeayJIDTaThl, noJIY"leHirue .nJIH Topoiuam,aoro pesoHa'.v­
pa, MOryT OKasaTDCH noJie3HhIMH Ta.KlKC rrpH :pactieTax CHCTBM THITa 

"TOKaMaK", Kor.na Heo,nHopo.nHoCT:D TIJiasw, co.nePJita.I11ettcH B pesonaTo­
pe, MOlltHO anrrpOKCHMHPOBaTb @'HKI:Uiett' OOJ!a.!iaI<Xil9tt TOpOH,Il;aJibHOit 

CHMM0Tp.Heit. 
Pa:sHOMSpHe.sr acHMIITOTlf!ieCKaH TeOpIDI ,n.ru:r o,nHosepRaJihHlilX aH­

TeHH .naeT :aoaMOJltHOCTD pacctraTaTD BK.Jla,ll; "He:paBHOMepHoil:" tiaCTR TO­
Ka Ha KPS!l peipireKTopa. &ro rrosBOJIHeT cyrqecTBeHHO yTO'tl'dHTh rrpz -
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OJIID!teHHe KHpxro(f>a M.R: 60.nbmHX yrnoB .nH!PJ>rutrµl:H H o.neJiaTb ero Ha· 

.n:elltHHM HHOTPYMeHTOM M.R: KOJIH'reCTBeF..Horo o:crn:ca.Hrui: noJiett a.HTeHH. 
Ilpe,n.JIOJKeHHHtt MeTO,n ooqeTaHHJi rO H rT~ paBHOMepHHX rrpH6.nIDKeHHtt 

.R:BJIJieTCJI, IlO-BYJJ;kl'.MOMY' e,IUIBCTB0HHOtt B03MOlKHOOTbIO paccqHTaTb MHO­
ro3epKaJibHHe OilTJ.IqeCKHe oxeMli. 

Pa3BHTa.R: Ha OCHOBe CBOttCTB "o6o6meHHO.l1" OpTOrOHa.JibHOCTH 

cq,eplf'ieCKHX rapMOHHK M0TO,I(HKa H3MepeH:ru!: xaprutTepHCTHK 8.HT0HH Ha 
cq,ep.aqecRott IlOBepXROCTH, OXBa.THBalOII\0tt a.HTeHHy B ee 6JIHlltHett 30He 

mvieeT pH.I( IlpaKTHqecKHX ,nOCTOHHCTB . Ba.lKHefunliMH H3 HHX JIBJI.R:IOTCR 
IlOJIHOTa, TOqHOCTb H .nocTOBepHOCTb no~emrux pe3y.nbTaTOB. 3TO 

o6yCJIOBJieHo TeM, qTo a) pa3pa60TaHHI:ltt aJiropHTM HCKJIIOqaeT HCKa­

JKaIOOjOe BJIHRHHe no60'IHb!X Hs;zyqeHK.lt OT npe.n;MeTOB , paCTIOJIOJKeHHHX 

BHe cipepHqeCKO~ ITOBepxH~CTH H3MepeHHfi; 6) K03qxpHnHeHT HarrpaBJieH­

Hor o .nettCTBHJI aHTeHHhl onpe.neJI.R:eTCR c ITOMOII\bIO K03qxplil.UieHTOB pas -

JIOJKeHHJI, WJffiyR nponecc BOCCT8.HOBJJeHHJI ITOJI.R: Hs~eHHJI; B) ITQJiyqe­
HHe ITOJI.R:pH3al.U'l:OHHhIX xa paKTepHCTHK ITOJI.R: H~eHrui: He Tpe6yeT rrpo­
Be.n;eHIDI ,I(OITOJ!HHTeJibHl:lX H3MepeHRtt; r) npo.n;OJIJKHTeJibHOCTb H3Mepeullil 
perJiaMe!-ITHPOBa.Ha JIHIJib CKOpOCTbRJ CKa.HHpOBaHJIB 30H,na JIHOO B03MOJK­

HOCTJIMH IlOBOPOTHOro YCTpOttCTBa B CJiyqae npoBe,neHrui: H3MepeHHtt c 

ITOMOII\bIO HeITO.I(B:IDltHOro 30F..,n;a. B paMKax MeTo.n:a BBO,nHTCR ITOHJITHe 

neuTpa H3JJYqeHHR aHTeHHH BMeCTO qacTO HCilOJib3yeMoro !fla30Boro 

neHTpa, He HMelOOler o qeTKOtt ~3HqeCKOfi HHTepnpeTari;HH. IlpoBe.n;eH 
a.HaJIH3 norpemHOCTett , odyCJIOB.UeHHHX KOH eTilil:ilM qHCJIOM IlpHBJieKaeMblx 

B pa3.7Io~eHHe rapMOHHK , orpa.HJ.IqeHHOCTbIO c eKTOpa H3MepeHK.lt, CTe -

neHbIO TOqttOCTH H3MepeHH:a a.MilJIHTy.n; H qa3 . C<fioPMY.7IHJlOBB.Hl:l TpedoBa­

HIDI K ITOBOpoTHOMY y cTpOttCTBY HCIIHTyeMofi B.HTeF.HH (wrH K TOTil:IOCTH 
YCTa.HOBKH H3MepHTeJibHor o 30H,na) , HCCJie.I(OMH H OOOCHOBaH Blidop 

mara , CeKTOpa H3MepeHK.lt H KOJ!HqCCTBB Heodxo.n:HMoro qnCJ!a rapMOHHK, 

ITpHBJieKae.MHx B pa3JIOM0HHe ITOJI.R: H3J.ly1l6HKR:. Pe3yJII:.TaTH HCCJie,noBa­

HIDt aJiropHTMOB H nporpa.MM, ITPOBe.n:aHHHX rryTeM MO.I(0JibHHX 3KCITepH­

MeHTOB Ha 8R~ H <PasxqecK.KX 3KCnapHM9HTOB c pea.r.t.bHOfi_aHTeHHofi, 

Il0.I(TB9pi!UJ;a.'OT paOOTOCilOCOOHOCTb H CB~eTeJibCTBYIOT 0 BliCOKOtt YCTOtt­
qHBOCTH MaTo.n:a K 11HCita.Jlt9UwrM" Clmumer o IlOJIR (Mo.n;eJIPJpOBa.HHe TOq­

HOCTH H3Mepeu:w:r 6JIIDttHero ITOJI.R:), orpaHHqeHHIO qnCJia raJMOHHK HCA~­
TOpa H3MepeHH.it. 

MeTo.n:m<:a HSMepeHlfit napa.MeTpOB 6opTOBLIX aHTeHH, ycTa.HOBJieH­

HHX ~~a JIA, Il03DOJIHOT no ITOJIYqOHHI:lM CTpOrHM ~PMYJiaM orrpe.I(aJ!KTb 

9 

Bee 3JI8KTpOMarHHTHHe xaprutTepxrcTmtH IIOJI.q HsJiyqaHHR 60pTOBOtt a.H­

TeHHH H rrorpeIUHOCTH H3MepeHK.lt. IlOJIYqeHHH:e CTporHe BiipaJKeHHR: .I(JIR 

IlOJiett H rro.n:po6HHtt 8.HaJIH3 rrorpernHOCTett IT03BOJimoT Bb!pa6oTaTb MOTH­

BHPOBaHHble peKOMeH.n;ari;HH 0 THITax TpaeRTOpliIH ITOJieTOB H 3BOJIIO~ 
JIA B saBliICHMOCTH OT 110JI.R:pH3ari;HH ITOJIR HSJIYqeHH.R: liI MeCTa YCTa.HOB­

KH 8.HTeHHH Ha OOpTy JIA. Mcxo.n;.R: H3 COBpeMeHHo .I(OCT:i'II'aeMHx Toquo­
CTett .n:aTqHKOB yrJIOB SBOJIIOJ:Urli: Ha 6opTy JIA, ,noKaSaHO, qTo HaH6oJiee 

.I(OCTOBepHHe liI TO~e pesyJibTaTH MoryT 6HTb ITOJIYqeHJi rrpliI ropH30H­

Ta.JibHHX TpaeKTOPHRX J1A des 3BO.JTIOnK.lt H rrpeHM;ymecTBeHHott JIHHettHott 

ITOJI.R:pH3aIU'IH ITOJI.R: H3~8HHR. 3THM MOTHBHpOBaH BHBO.I( 0 neJiecoo6 -
pasHOCTH rrpoBe.n;eHIDI HsMepeHHtt xapa~TepHCTHK dopTOBiiX aHTeHH B 

ycJIOBHRX dessxoBoli KaMepb! Ha o6JierqeHHHX MruteTax JIA, ycTaHOBJieH­
HHX Ha ITOBOpOTHOe YCTpOttCTBO. 

B .UHccepTa.nr1H rrpe,n.JioJKeHH H arrpo6zpol33,HH MeTO.D:hl yqeTa BJIHR­

HHR 38M.i1H H OKIJYJKa.IOO:(HX rrpe.I(MeTOB B saBHCHMOCTH OT THITa H HasHa­

qeHHR 8.HTeHH H aHTeHHHx ITOJIHI'OHOB. 0HH IT03BOJI.R:IOT OOOCHOBhlBaT:F> c 
.I(OCTaToquott CTerreHbIO .I(OCTOBepHOCTH B03MOlKHOCTb npeHe6peJK8HIDI 

3THM BJIHRHHeM H oqeHHTb B03HHRal0llzy10 rrpH STOM rrorpeJJJHOCT:b. MeTO.I( 
cpypne-aHaJIHSa ITO.UR HS~eHHR Ha IW'IOCKOtt ITOBepxHOCTH B 06JiaC'l'H 

pacKpb!Ba a.HTeHHH (~TeMaTK'l:eCKa.R roJiorpacpHJI) rrosBOJI.R:eT orrpe.ue­

JIHTh CIT8KTp ITJIOCKHX BOJIH (aMITJIH'l'y,ruf, qasH, HarrpaBJieHHR pacrrpo­

CTpaHeHH.R:), rrorra.n:ruomHX Ha HCIIHTyeMYJO aHT8HHy, BliR:BHT:b CYI!i8CTBeH­
HO 0Tpalf(aJO!lUf0 yqacTKH. 

IlpKHUHITMa.JioHhle ITOJIO~eHMR paspaOOTa.HHblX B .n;HccepTari;HH M8TO­
.D:HR, a T8K)l\e H8KOTOpb!e H3 pemeHHHX sa.n;a'l:, OTJI.11qaIOOjH8CR HarJI.FI,lI -

HOCTbID, HCITOJin3YIDTCH B JI8KUHOHRh!X Kypcax .I(JIH crrerurariHCTOB-pa.n;ao­
qJH3HKOB, KOTOpb!e 'iHTalQTCH a BTOPOM Ha 11p0TJ'DK8HHH ITOCJI8.I(HHX JTeT 
Ha pa,rtHOqJH3HqecKOM cflaKYJinTeTe EprY [I,2]. 

OCHOBHHE ITO~OJKEHJ.1H 

I. jJaSBHTa paBHOMepHa.R: ROPOTROBOJIHOBa.f:I acID.filTO~H'l:eCKa.R: TeOpHH 

CRaJIRpF..HX H 3JI0RTpOMarHHTHHX ITOJie:il: Ha OCHOBe 0.I(HOMepHHx 3Ta.J!OH­

Hh!X qJYHRWf:il: .D:JI.R: BeyTpeHHIDC H BHemHIDC 3a.n;aq 3JI6KTPO.IurHa.MHKM KBa-
3HOITTHqecirn:X yoTpottoTB. 

I. I. CTporo .n:oKasaHH o6urne noJioJKemIB 3Tott TeopHH H c.n;eJia.r-IH Me -· 
•o.n:oJiorwrec1rne pas'h.R:cHeHrui: .nJ'.JI ee IlpID.{eHeHWI. 
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1.2. ITo.nytJeHa KopoTKOBOJIHOBa.R: ac.HMIITOTRKa co6CTBeHHHX sJieKTpo -
MarHHTHhlX KOne6aimjt B ~pH'l'.eCKOM BOJIHOBO~e c pa,1U!aJibHO-Heo~­
HOpO.lUIHM 3aIIOnHeID'!eM, CtPePWI6CKOM pe30HaTOpe C paml'.aJibHO-HeO~HO­
pO.mrnM 3aIIOJIHemreM, ITOJWX 3JIJIBilCOMaJibHOM H CtPePOMaJ!bHOM (BHTR.­
HYTOM H crrJIIOCh"JTOM) pe30HaTopax, TopoMa.Jr:E>HOM pe3oHaTope c Topo­
HJtaJIDHott H60.nHOPO.nHOCTbID cpe.Jlll H B ITOJIOM TOPOMe ~JI.fl O.nHOPO~X 

TOp0~a.J!bHH.X: MO~. 

I.3. IlOJI"Jll:eHa H HCCJie~oBa.Ha reoMeTpoO!ITR1!6CKaR. RapTHHa IlOJI.fI -
ttayCTHl!eCRKe IlOBepXHOCTH, TH!Ill KOJie6aimjt H COOTB6TCTBYRlllH6 KBaH­
TOBHe ycnOBHR. B pacCMOTpeHHHx 3a.MKHYTHX aJieKTPO~HHa.MHtreCKHX 

CH9T0M8.X. 
I.4. Mccne~oBaHa npo6neMa BHpolll'.,I(eHIDI aneR~noMarHHTHHX KOJie6aHHtt 
B 3JJJUIITCOH~a.JlhHllX pe30HaTopax. 
1.5. IlORa3aua B03MOl!tHOCTb onpe~eJieHIDI O.nHOPO.nHHX TOPOMaJIDHUX 
~o~ no~oro TOPOMa.~bHOro peaoHaTopa Ha ocHoBe paa~eneHrut rrepe­

Memil:lx TOJIDKO B ypaBHemrn 3ttROHaJia , lI HCMe~OBaHbl BOilpOCll npoeK­
T:e:pClBaHH.fl Ta.Kero pesoHaTopa. 
I.6. IlOJIYli6Hhl paBHOMepIDle Ha rpaHm.i;ax CBeT-TeHb H Ha OCH CHMMeT­
PKH acm.mTOTH'IBCKHe BHpaJKeHHR., OilllCHBa!OO(He BRR~ RpaeBHX BOJIH 
(HepaBHOMepHOtt tJaCTK TOKa Ha KPaIO peip.rreKTOpa) B IIOJie H3JIYl!SHHR. 
ocecJ11MMeTpH'lHott rrapa6o.JIBl!ecKo~ a.HTeHHH. 
I.7. Iloxa3rura B03MOJKHOCTb rro.n-j'ieHrut paBHoMepHHx Ha rpaHm.i;ax cBeT­
TeHD H Ha OCH CHMM8TpHH Bllpa.llteHID!: ~R IlOJI.fI Ha IlOBepXHOCTH ~Byx· 

aepKaJIDHOtt c!PepHl!eCKOtt aHTeHHH, a TaKllte ~ IlOJI.fI H3JIY'i6HIDI TaKO~ 
aHT0HHhl II:pK . !IpOH3BOJibHOM IIOJIOJ!t0HRR MaJIOro KOppeKTRJ)YRl!lero aep­
KaJia · (I'JiaBHoro ;ry-qa). 
2. Paspa6oTaHbl MeTb-W:l M CTPOI'He anropHTMH HsMepeHHtt xapazTepHc­
Tint aHTeHH li aHTeHHHx rroJIHroHoB. 
2.I. Pa3pa60TaH K aRcrrepHMeHTa.JibHO rro~TBeplK,I{eH MeTo~ orrpe~eJieHHR 

K03qxpm.weHTOB pa3JIOl!t8HHR: IIOJI.H H::SJIY'l0HIDI aHT8HHll no cqiepH'!eCKHM 
rapMOHHKa.M, He aaBKCSlllU'ltt OT THila K3M0pHTeJIDHOro 30H,l(a K o6ecne­
'l.~IBaRll~Htt HCRJ!KltteHHe BJIIDmw:J: no6otnru:x K3.JIYl!6HHtt HJlH OTpaJKeHHtt. 
2. 2. Pa3pa60TaH H KC!IUTaH aJII'ORll'.TM ofipe~e.n:emm KF.I] TIO KOajxpmul­
eHTa.Nl pa3JIOJ!t0HIDI, MIDzyR rrpo~ecc DOCCTaHOBJieHM ITCJIR H3JIY'l61IIDI 
a.HTSIDW. 
2. 3. Paapa6oTaHH a.JirOpHTMH rrpoBe~eHrut nsMepeHHtt c rroMombro Herro~­
BIDKHoro SOH,l(a B saBMCHMOCTH OT BOSMO.lltHOCTBtt IlOBOPOTHOro YCTpott-
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~TBa. Ca.Mon 8.HTeHHH. 

2.4. Ilpe~o~eH crroco6 orrpe~eJieHHR !fiasoBoro neHTpa H.1IH ~eHTpa Hs­
JIYt!eHM a.HT0HHH KaK neHTpa pa3~0X8HHR ee ITOJIR llO CtPePHl!eCRHM 
raPMOHKKaM, IlpH KOTOPOM o6ecrretIMBa0TCH MmiHMaJIDHOe ~HCJIO rapMo­
mm, !IpHBJieKaeMHx ~ BOCCTa.HOB1!8HM IlOJIR H3JiylJ0HM aHTemrn. 
2.5 . Paspa60TaHH H 3KcnepHMeHTa.JlhHO HCIII:iT8..HH M6TO.zon<a H a.nropHT­
Mll npoBe~eHRR: H3MepeHHtt xapaKTepHCTRK 6opTOBHX aHTeHH JIA B npo­
uecce peanbHOro llOJieTa c nOMl!lhID Ha3eMHott H3MepHT0JihHOA aHTeHHH. 
.10Kasaaa npe~OtJTKT0Jl'bHOCTD ropH30HTa.J!bHHX npJJMOJIHHelHwc TpaeR­
~OpHtt rroJieTa JIA B cnyqae JIHHettHott nOJIRpH3arutK , a Talt!te qeJiecoo6-
;>aaHocrh (B onpe.neJieHHHX CJ.IYl!a.FIX) npHMeHeHHR Mero~a c~pRtJecRIDc 
C'aPMOHHK WIH onpe~M9HHR xapaKTepHCTRK . ITO<l!J1 H3JIY'i0HH.fl JIA B YCJIO­
BH.H:X 6933XOBOtt KaMepH. 

2.6. Ilpe~Ol!t8HI:i H 3KC!IepHMeHTaJIDHO HCilllTa.HH MSTO.D;I:i H aJII'OpHTMll 
-Onpe~eJieHHH YPOBHR OTpa.lKeHHR OT 80MJIH IlpH H3MepeHHJDc xapaKTepHc­
TRK aHT8HH B aHT6HHI:iX nO~ID'OHax (KOMilaKTHI:iX H OTK}JRTIDC), OCHO · 
BaHHI:ie Ha YCT8.HOBJI0HID:t KOJIJlll1eCTBeHHott CBR3H Me~ ypo:rureM OTpa­
~SHHI:iX IlOJieA, rron~a.I!IJUl'.X B MCIII:iTyeMyIO aHTeHHy, H Be.mrt.rm!ol OT­
KJIOH6HH.a OT paBHOM9pHOCTH pacrrpe.neJieHrur ITOJIR B ee pacKpHBe. 

2 . 7. Pa3pa6oTa.H H anpo6MpoBa.H ~o~o~orpaqi.IJ'IecRH! cnoco6 onpe­
~eJieHrur npocTpa.HcTBeHHoro cneKTpa orpa.J!teHHHX OT OKPYiKal!II{HX Dpe,il­
MSTOB H 36MJIH BOJIH. 

Arrpo6aupyr pa6oTH.Ma.TepMaJIH .nnccepTarnnr .ll;OKJra.ztl:lBaJD[cb sa IY 
(EpeBaH' I973r.) H YI (POCTOB-Ha-.UoHY' I977r.) BC6COl03HliX c.mmo­
s:eyr.rax no ~~H H pacnpocTpaaemuo BOJIH' XI BC0COD3HOI KOH\fie­
pemum no pacnpocTpauemoo BOJIH (.KasaH:i;, I975r. ) , Ha IT .Bcecoro3HoA 
RoHq,epeHI:(RR no a.HTeHHHM H3MepeHHJJM (EpeBaH, I88Ir.), Ha IY Bce­
COI03Hott KOHq,epemur:a IIO roJiorpaqmH (EpeBaH, I982r.), Ha XIY BCe­
COI03HOtt p~oacTpOHOMJPiecKott KOH~epe~H (EpeBaH, I982r. ) , Ha 

XYil! BC6COID3HOA KOH~epeHrunr no Pa.rlHOTeJieCKOIIaM H HHTeP!PepoMeTpaM 
(MpRyTCR, I98E'.). KpoMe 3TOro, OHH ~OK./Ia.ICJ:iBaJIHCb Ha MOCKOBCKOM 
JeMHHape no Te"Jpmt ~HqJpaK~(PYROBo.zim,roM tLJI. -Kopp • . AH CCCP JI.A. 

Ba.:ihruJTettHoM H npoq,. H.H.~e.%~OM) , Ha r eopeTHtJec1Gnc ceM.HHapax 

BHI1M P~Otfm:3Kl!eCRHX H3MepeHmt H Ha CeMHHapa.x no HOBI:iM M6TO.l:(aM 
YCKOpeHIDI EpeBa.HCRoro c)jHaHtJecxoro .lllCTJl'l'yTa, Ha .JU>YI'HX BC8COD3-
H!lx ceM;rnapax H coBellla.H.IDDc. 

) 
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Uy~ pa6oTH.0CHOBHHe pesym.TaTH ,IUICCepTamm orry6.rumo 
BaHll B 39 neqaTHHX pa6oTax (cTaTLK, )J;Ba yqe6HO-BCllOMOraTeJILH!iX 
rrocoelwr, )J;OICJI~)' B TOM lIHCJie, B nyCIJllIK~ [I - 24]. 

06~eM H CTpyx1:ypa • .l{zccepTauRR: COCTOKT H3 .lU3YX ~acTel, Kallt­

.n;aq K3 ROTOPWC BKJIIOqaeT TPH rJiaBu, BBe.n;eHR11, 3ait1IJOqeHRl{ H I.zyfTK­

po:aamrol JIKTepaTYPH. Bee rJiaBli saBepma.JOTc.R: BHBO.n;aMH x HKM. Oc -
HOBHOI T6KCT ,IUICcepTa.r:tRR co.n;ePJlHT 3I5 CTaHHIJ;, 40 PKCYHKOB H 5 

~a6JIHIJ;, CITHCOK JIKTepaTYPU Ha I9 .. H CT~ ' orJiaBJieHHe - Ha 
!.J-H CTpa.Im:UaX. 

COm:PlWmE ,JUf CCEPTAIUIB 

Bo BB089HHK oelocHOBaHH a:KTYaJILHOCTL TeMl:l ,IUiccepTat(HOHHOI 
paCIOTli, ee COOTBeTCTBHe cne~HOCTH "pa.zm:o4JH3mta", @!31I'I6CK8.R: 
H MaTeMaT.KqecKa.R: KOppe.KTHOCTL M9TO)J;OB HCCJie,JJ;OBS.HRfI H llOKa3a.Ha me 
aqq,eKTHBHOCTL; KpaTKo K3JIOZ9HO co.n;ePJ!SHKe .n;xccepTamm, IIpH 3TOM 

ll0~9p.KHyTH HOB.R3Ha H llpaKTiilleCKa.R: ~9P.HOCTL llOJiyqeHHHX pesyJILTa­
TO B; Cifx>J;MYJil'lpOBaHH OCHOBHH9 Il0JIOJIC9HRll, Bl:l)J;BHI'aeMUe Ha 3SillKTy. 

B nepBOI qacTH ,IUiccePTatUIOHHol pa60TH (rJiaBli I - 3) paaBHTa 
pa:aHOM9PH8.R: KOpoT.KOBOJIHOBa.R: aCHMIITOTlI'IeCKWI Teop.wr CRSJIJipHHX II 

SJI9KTPOMSI'IDITHHX BOJIH M.R: BHyTpemmx H BH9!11HIDC 3~aq M9KTpo,IUI­
H8MBXJI. 

B nepBOI rJiaBe )J;OKa3HBa.9TC.R:, ~o ypaBHeHRll reJILMI'OJIL~a K 
Mal<CBeJIJia ,JJ;OIJyCRallT KOpoTKOBOJIHOBHe aCHMIITOTKq9CKJJe pemeHRR: B 

llpOK3BOJIDHOI 0PTOrOH8JILHO:lt CHCTeMe KOOp)J;IDiST {~tl ( f-::I,2,3). 
0CHOBHHe ll0JIOZ9HH.lr llOCTpoeHH.R: TB.KID<: pemeHHI cipoPMYJIHpOBaH!i a 
§I.I B BB,11;9 .ItBYX YTB9pz,I{9HKi!: (TeopeM) [I,3]. B COOTB0TCTBl!IH c 
9THM.ll: YTBe~e:imem.m, eCJIH 3~aH Ha6op O~OM9PHHX 11 3TaJIOHHl:ilX" 

~ ft (~t) , H9Iijl9IJHBHI:lX BilJIOTL ,11;0 CBOKX BTOpIDC IlpOK3BO)J;-
HWC K y)J;OBJI0TBOPJDllUIX JIKHelHoMy ,JUI@lep9HIUlaJILHOMy ypaBHeHHIO 
BTOporo llOPJOtKa . 

d
2
ft f~t) ($,) Jfe~) 2 'I~ J/, I ) 0 df; + J.t t ~ + K]tl'it t 1 ~t = , K = Jsl c . (I) 

r.n;e o{t (~t) Iijl0H3BOJILHH9 orprumqeHHHe CBepxy ~Y~IDI, a .f3t ( !e) -
Oecxoaeqao .n;~peHIUq>y9Mll9 JiI .D;OCT8TO'IHO M9.ILlr9H'.HO M9IDmIUiecn 

" 
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~H B ORpeCTHOCTH ~t = fe lypaBHeHii:e KayCTlrP19CKIDC llOBepxHo­
CTel - Pt<~el=O), TO paBHOMepHHe KOpOTKOBOJIHOBHe aCHMIITOTK11ecxxe 
pemeHH.lI ypaBHeP.Rtt Ma!tcBeJIJia npe'ACTaBJIRIOTCR B BH,D;e: 

E A ,1 ,2 ,3 ns "t/er~e) /e.h t~eJ 
D- i,iti3 (iK)lt d~ ie ' 

f=f e 
(2) L 

l,, la, i~ 
itf: o, r, -H 

r.n;e ~. l . . At., zlJ 

- \ 1 
.... l, i2 i3 

An r_ie1~) =exp[~ (J..t(~t)d~el. , e 1·e ·p D 1,i2l3 - L (i Kf D i, i2i3 

n n ... L • L ' .. 

A 1L2 'J _,. -,L,rl3 
.AMwmTy.n;bl paBHoMepHHx acm.mTOTlrPiecxIDC pasJroJJteH~ IL H D,., 
.R:BJI.II!OTC.R: JIHHelff:w.m KOM6HHat(HJiMH reoMeTpoonTzqecRRX aMI!JIHTY.n; 
M P.P2P3 N ..... P.P2P,J • 
!"In • n 

-+ i1 i2 ~ t> • -. P,JJ.,~ 
An -2-3nrr::-;:; iTJ-'t \I_ ,\~fl.,.'6"6 .. '~A Mn p, f:OJ 

D~i,4~ - I_ ILV}ef~J~(telj L ,-J; Ai"'M'J' t '·(
3

) 
n l-1 Pt.P~~ . /Vn 

/vi
_.. P,P2 P.J AJP.P2 p!I 

AMwmTy.n;H eyJieBoro npz6JimtteHwr 0 . ' ·' ' , IV 0 Y'AOBJieT:sopm>T re-
OMeTpoonTxqecxoMy ypamreHmo nepeHoca, a xoop~JqiaTHUe ~ 

orrpe'AeJI.R:JDTC.R: H3 ypaBHeHm!: alKOHaJIOB H YCJIOBH.R: OpTOrOHaJILHOCTH. 
En;aJIJI OT KayCTHqecKKX llOBepXHOCTett pemeH.WI (2) "paClllenJI.R:­

IOTC.R:" Ha reoMeTpOOilTHqeCKRe, ecJIH 9TaJIOHHHe cliY~H 38M9HKT:D me 
~e6aeBCKKMH aCHMIITOTHKaMR (§I.2) [I,3,4] : 

. le~ ( )4fe i(-l)'i(K'/1-f) 
d /e - (lK) f;;:o.1 -f e -
d~/e~(~t}- 2 { lj;ffJ ~gt)) f-ie ' ~ - J JJe(~; cHe. <4> 

B §I.3 Bl:iBe~eHH ypaBHeH.M 3.ii:KOHaJia H rrepeHoca .ltJI.11 CKaJI.R:p­
HH: (§I.3.a) H 3~9KTpoMaI'HHTHl>IX (§I.3.6) DOJiel. 3anHcaB reoMeT­
pO)IITnecKKe aMllJIHTY)J;H )J;JI.R: 3JI9ltTp0MaI'H.HTHOI BOJijlli (§I.3.6) B 

BH.Zte M- P.11-1 - ,,.J... P.Pai\ - 11 fllN'1 ~ 
o • t ~M 'f' o 'MJ + {,,AIV!I 'f' o -ljlliJ , 

(5) . N-~M ; rti A~~ .... . ,,~'°4 -
- f., !'.M 'f"' o ./if[j - t P.PaP5 '\f/ o ~'iJ , 
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c noMomLJO BBe~e~x TpoeK B3aIDv1HO opTOrOHaJibHHX B6KTOPOB 

= O~P1P1 , _-. _ _ Pt.... (5a) 
[

.... .... ] y - .3 

tP,,v., tMh .Jm)fiflJ 0,..,..Ps - "'tP2P. - ~' ( o v rl , 
rrpHXO,IO!M K CRCTeMe reoMeTpOOITTR'i6CKHX ypaBHeHHtt rrepeHoca OTHO-

"' P.Pz P1 'l.1f'r P~l'1 
CHTeJibHO CKaJI.lIPHIDC {f)y:HKwrlt 'f' 0 , To 

2 t ... '\lf P,~& 1/f PiPaf'.J--> Y ... .. 1 T -I ,.J./1"21) _ Q 
°..:'P•P• V T 0 -t- i 0 V Op,fal', - 2 ./c('t)jUf!) lp,p2 P., '+' o - , (

6
) 

2 '/ ..... ,+,P.P.P;, rhP,Pt"3 .... ~ 2./. - IT -f 11rf1P2/'j 0 
Of,fY• V 't' 0 + I 0 V Op,p2 p• + f('t}j'lf"'l; I P,l':rl'.J 'f' 0 = 

H Jl8,IUIYCa KpJ"IeH:lm JIY't!'.a 21;,~~ = l,,IY} wt ll'I,.,. + l11,v, wt ~twp a Ta.Kl!te 

K ypaBHeHH.RM atiKOHaJ):OB 

( v )z ... - 21 .... , o ,,,.,
1 

= E {'t JjU/'l) = n "l. . ( 7) 

.UoK8.3aTeJibCTBO paBHOMepHOCTR acID;fIITOTK't!'.6CKRX pemeHHtt (2) 

npoBe.D;eHO B §I.4 pemeHReM ypaBHeHlrlt nepeHOCa (6) n CBO,IUl:TCJl: K 

yCJioBHJ> HenpepuBHOCTR rrepexo.D;a reoMeTpoorrTlf'leCKoro JIY't!'.a 't!'.epea 

KayCTm<y' a ZMeHHO' K HenpepHBHO~TH B9KTOpOB t:..P.l'a ' l Flhf'6 

il yrJia "BpameHM" B TO't!'.Ke ~l :: ; t • .UoKaaaTWCTBO OCHOB8HO 

Ha CBOICTB6 6eCKOH6'iHOtt ~pem:prpyeMOCTR W,YHKizydtJlt {~,) B 

OKpeCTHOCTH TO't!'.KR te= le . B §I.5 paCCMOTpeHH M9TO.D;OJIOrlif'IeC­

lUJ:e BOnpOCH ITOCTp091ULII paBHOMepHHX pa3JIOl!t9Hd [I, 3-5]. 

Bo BTOpott rJiaBe paaBHTUtt aCHMIITOTH't!'.6CKHH M6TO.D: npHMeHeH 

~M pememra BHYTP0HHRX aa.n;a't!'. aJieKTpo.D;HHBMm<R. B §2. I o6ocHOBaHl:l 

IlOCTaHOBKa aa.n;a't!'., 3Ha't!'.eHH9 H np8XT!if'I9CKa.R: Q0HHOCTb HCCJie.D;YeMUX 

B rJia.Be npo6JieM. IlepB8.!I H3 HIDC - paBHOMepHoe KOpOTKOBOJIHOBOe 

OITHCaHRe co6CTB9HHHX aJieKTpoMa~HRTHHX KOJie6aHmt B URJIHH.I(plif'I6CKOM 

BOJrnOBO.D;e c pa..rUiaJI:bHO-H60.D;HOPO.D:HUM sano.JIHeHHeM n 9. ('l} = £ {'t) fl /'Zj 

(cBeTOBO.D;, §2.2). 8TaJIOHHh!MH {f)y:HKI.\il.RMli CJIYJKaT! f,f~,J=)m(K~<)-
WHKIUIR Eeoce.JI.FI nepBoro po~a rroproui:a m ; £.t~2 )=eitct2.;flt,)=eiK~_, 
[61. 113 ypaBHeH:lif.l attROHa.JIOB ( 7) rroCJie paa.D;eJieH!iIJl: nepeMemrnx no-· 

rry't!'.aeM ~, = c 3 l! • ~ z = ~ 2. 'f :: ~ 'f ' a Ta.'<llte ypa.B.H9HH9 CM3li M9l!t,lly 

.<aop~aTOfi ~. li 'l. B QWllIH.Il;pRT:J:eCito:tl: CHCTeMe KOop,nRHaT: 

~ i -(i<T. J2 Mt~= J n~-iJ -{ftJ
2

-· c: 
113 ypaBHeHHtt nepeHOCa 6npe,D;eJIJl:IOTCJl: reoMeTpOOilTH't!'.6CKRe aMIIJIHTY,nbl 

(5)' ypaBHe~rne K&yCTJif'I6CKO:tl: IlOBepXHOCTH 'tic = m/K ' .FIBJL<OOl16IC.R: cc -

OCHOtt BOJIHOBO.D;Y (cBeTOBO.D;Y) J:U'l"..1I~pH't!'.9CKO:ll: noB7pXHOCTbID (JimIHe~ 
rrpH m =0) , a TaKllte pa,neyc Kpy't!'.eHH.R: JIY't!'.a T ,,,-,..P, H yrOJr. 

"\ 
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Kpy't!'.eHK.R: .ny't!'.a "' 

J.. = J Ltii[n2ftJ-(,<."~ Y·-c:f1d'C. lrtl = 
2
mc,n'r·t1 [n2m-c:r~ 

'tK 1 K"tllf'l) 

OilHCUB8.!0~ H3MeHeHHe ITOJI.fl:PH3a,uRli SJI6KTpOMarHHTHOtt BOJIHh! B.D;OJt& 

pa.n;Ryca. COOTHOW6HH.R: (3) H KOHCTpyKUIDI (2) IT03BOJIJl:IOT ITOJIY't!'.HTb 

OKOH't!'.aTeJibHHe paBHOMepHUe BUpa.JKeH:lif.£ .nJIJi BCex KOMIIOH6HT aJieKTpO­

MarHRTHUX rroJiett. l1a rpaHK't!'.HHX ycJioBJrlt (.[RpmcJie rum HettMaHa) on­

pe,ne.JiffiOTC.R: KOHCTaHTa c 3 li C06CTB6HHUe 't!'.aCTOTU .D:M .D;Byx rpym. 

IlOJie:ll:' Ha3BaHHUX YCJIOBHO "E" MH "H" THITa.MH BOJIH' KOTOpue rrpr.r 

. n{'t.) = C<J11,.St rrepeXO.D;Jl:T B COOTB6TCTBYl!JIIH6 E HJili H Tlilihl BOJIH 

O.D;HOpO,D;HOrO BOJIHOBO,D;a. l1CCJI9,nyIOTCJl: 't!'.aCTHUe CJIY't!'.ali H60,ll;HOPO.D;HOC­

Te:tl:; n2('1.)=i +J.. i. 2
' n/-,:: n2 -:;: ("-/Kr.) 2 • KaycTH'!6CKlie ITOBepXHOCTH 

MOryT OKa.3aTDC.ll MH~ (JI0.llt8Jil.HMH BHe BO.JIHOBO~a). B CJIY't!'.ae n=na. 

KayCTHRa peaJIHsyeTC.11 JIID!lb Ilpkr .D;OCTaTO'iHO MaJIUX 3Ha't!'.eHIDIX KOH -

CTaHTU d.. [ 6 J. 
B §2.3 nocTpoeHa acHMIITOTHKa co6cTBemrnx aJiewrpor&il'HHTHHX 

KOJie6aHJrlt B c~epH't!'.eCKOM peaoHaTope, aanoJIHeHHoM cpe.nott c no:r<a­

aaTeJieM IlpeJIOMII6HM n,f't.J=Jf.f't}f<(7.) [7]. 8TaJIOHHUMR B STOM CJIY1Ul0 

CJieeyeT BU6paTb WHKUHli f, ( s,) = 'f, 1 jn. l K ~ 1 J • r.ne j n ( K ~,J - c~pH't!'.ec­
KHe ~H EecceJI.R: rrepBoro po,na, f 2 a2 ) = f ::(c05~2) - npHC00.D;M-

H9HHUe IlOJIRHOMU JieJKaH.D:pa rrepBoro pG,I(a li f
3 
(~ 3 ) = e iKl3 • reoMeT-

pOOITT~6CKH6 aMIIJIHTY,D;H (5) aarrHCUBaIOTC.11 c ITOMOmnro rrapH OPTOro­

HaJibHI:lX B6KTOpOB t p, 1'#1'.J M l ,,,p,,_p4 , CM3aHHUX C "JIY'l0Bl:lM" 

B6KTOpOM f p, P:t.f'.J 't!'.epe3 6,D;ilHH't!'.HU:ll: B0KTOp e 't COOTHOW6Hli6M 

(5a). l13 ypaBHeHJrlt attKOHa.JIOB (7) IlOCJie pa3.D;6JI6HIDI nepeMeHHUX 

ycTaHaBJIHBaIOTC.R: CJieeyIOiqHe CM3R c 1mop.D;HHaTarvm 't , B , 'I B 

J~epH't!'.6CKOtt C.HCTeMe KOOp,IUrHaT: ~z= {} '~3 ={ft Cf ' JI - n ~~+[f ad~~ :: j ·• . K <;1 'l 
:: n 2<tJ - ~ ~ n."t+-,,_il • Kor.n:a n f't.) .D;OCTaTO'lHO rJia,nKM cpyrumru:r 
OT 't ( n 'In LL f ) H3 ITOCJie.D;Hero ypam1eHJa:.11 CJie,nyeT' tfTO ~I = 
= 't nf"t..J (OHO o6pa .. . dTC.R: B TOJK.D:eCTDO). ~aKTOp T ;,~P.r B ypaB­

HeHH.fIX nepeHoca (6J 06pamaeTc.11 B HOJib, a Hs pemeHHtt aTmc ypaB­

HeHd CJI8.D;Y8T, 'ITO JCBYCTH't!'.0CimMH lIOBepXHOCT.RMli .f!BJUUOTC.11, 't:: "" 
2 ntn f' 

( 'Xii - KOpem. ypaBHeHIDI n ("t.) 't :z. - ~= 0 ) - KOHu;eHTpneCKa.R: 

ccf>epa ~ B = m./Jnln ,.,; - KOHmecKa.R: noBepXHOCTb c Bep!Il.HHoit B n;eHT­

pe pe3oHaTopa. Ha rpaJrn't!'.HUx yc~oBd Ha c~epe KOHCTPYKQH.11 (2) 

:5y.n;eT paBHOMepHO OllHCUBaTl:. Bee KOMIICHeH·ru 9JJ9KTpOMarHHTHWC 1toJie-

6cuurll: BHYTPH peaoHaTopa B B~e E R H THTIOB BO.JIH. Ilpli rt./7.J =I 



I6 

OHH nepeXO,I(.FIT B TO'Il!HS BHP8JKSHH.fl ,J.J,JJJi E li H THIIOB BOJIH B IIOJIOM 
ccpeplf'IecKoM pesoHaTope [7]. 

MCCJIS)l;O B8.HIDO 3ftJIHITCOH,Il;aJinHHX pesoHa TOPOB IIOCBR!ll6H §2.4 [81: 
B §2. 4. a IlOCTpOeHa pa BHOMepHa.A: KOPOTKOBOJIHOBa.A: a CHMIITOTxIKa perue­

a:irll: co6CTBSHHHX KOJie6aHlli!: B BHTJ'IHYTOM H CIIJIIOCHYTOM ccpepoRJ.J;aJinHHX 

pesoHaTopax, a B §2.4.6 - TpexocHOM s epRaJinHqM 3JIJIHIICoH,IJ;e [8,9]. 
Bo BCSX Tpex CJIY"IaJDC B ypaBHSHHH r eJinMI'OJinUa rrepeMSHHHS pa3)l;SJI.ff­
IO·rcn, cyuiecTBYST TO~oe pemeHHe MH CKaJI.ffPHOtt BOJIHH H rrpoOJieMa 

CEO)l;HTCH K aCHMJITOTWISCROMY pas )l;SJISHIDO rrepeMSHHHX B ypaBHSHIDIX 
Ma.KcBeJIJia. B Ka"IeCTBe 3TaJIOHHHX iPYHKnIDl: MO~Ho vrcnoJinSOBaTn cpyHK­
~HH, y)l;OBJISTBOpJ!!Oll{HS ypaBHSHIDO reJibMI'OJinUa, a HMSHHO: BHTJ'IHYTHS 

(CIIJIIOCHYTHS) PMHaJinHhle f1fS1) = R.r~.) H YrJIOBHe f:J~J=5f~2> ccpe­
poH,l(aJinHble <PYHKUHH H f3 th)= e~ill'.~J ,MH c(J?epOH,Il;aJinHHX pesoHaTopoB; 

iPYHKUHH JlaMe f1n,J=L(~,),fzf{J=L/~2),f~f~J)=L{eJj MH sepKaJinHOro 8JIJIHII­
con,n;a . YpaBHSHHli 3ttROHaJIOB (7) rrpeBpamaIOTCR B TO~SCTBa, SCJIM B 
Ka"!eCTBe KOOp)l;HHaTHHX iPYHKnIDl: ~1 , ~2 H t 3 HCIIOJinSOBaTn c(J?e­

poH,IJ;aJinHHe ( ~ , ?. ' 'f ) MH 3JIJIHIICOH,1(8JinHHe ( Z1 •i:a ,Z3 ) KOOp~aTH 
H ITOCTIJOHTb reoMSTpOOIITH'ISCKPie aMIIJ!HTY~ (5) BBe)l;SHPISM nap OpTO­

roHa.JinHHX BSKTOPOB lP,PAP.3 H lP,PaP3 ' CBHSilltHHX c JIY'ISBblM BeK-
TOPOM Fp,p2 p3 "Iepes rrpo:PisBOJinHhltt BeKTop SP,Pa.P.J (HMelOll{litt, B 

o6meM C.JIY'l'.ae, KOMIIOHeHTH B,UOJin BCex ocett B paCCMaTpPIBaeMott CHC-

TeMe KOOp)l;HHa'l'). IlpH 3TOM ~Top TP:!,P
3 

o6pamaeTCH B HOJin (rro-
' JIHe pesoHaTOPH). IIocJie perueH:PIH ypaBHeHHtt rrepeHota (6) ITOJIY"IaIOTCH 

Tpl'I rpyrrr!H pemeHID!, COOTBeTCTBYJOUIIDC BH6opy BSKTOpa sAPz~ B,UOJin 

COOTBeTCTBYIOll{IDC KOOp)l;HHaTHHX ocett. Ms ITOJIY'IaSMHX reoMeTpOOIITPI -

"ISCKHX perneHHtt corJiacHo (2) M (3) KOHCTPYPIPYIOTCH TPH rpyrrITH pe­
ruemrl!, KOTOpHe crrpane)l;JIHBhl MH O)l;HOtt OKTaHTH.0)l;HOSHa~OCTn perue­

Hl'ltt BO BCett ITOJIOCTM o6ecne"!HBaeTCH HaJIOKeHPISM BHTeKalOll{l'IX M3 0006-

:pal!temrlt dHMMSTPIDI YC."IOB:l'ltt Ha rpaH;ima:x: OKTaHTOB, "ITO rrpMBO)l;HT K 

YTO'L.'ieHH!O BH60pa "IeTHHX MM He'-!STHHX acmmTOTJIK' JIH60 "IeTHHX HJIH 
He"IeTHHX YrJIOBhlX c~pOH,Il;aJinHHX MM 3JIJHffiCOH.D;aJinHhlX <PYHKul'ltt· IlpH 

3TOM oCi.naC'l'H IIOJIYliaeMHX perueH:l'ltt orpa.rtWIHBalOTCH Tpe60BaHPieM cy -
mecTBOBa.'UUI OCUH.iIJIP!pylOll{IDC perueHlli!: (JIY1Iett). 3TH OCiJiaCTPI oCipasyroT­

CH COOTBeTCT~YIOll{HMM KaycTH"ISCKJIMPI noBepxHOCTRMH l'I CTSHKaMl'I pesu·­
HaTopa, Ha ICOTOpHX HaJiaI'aIOTCH rpaiilf'IHHe YCJIOBHH • .CoBOKYIIHOCTn 

H.aJiaraeMHx rpaHPI'Il!HX yCJroBd onpe)l;eJIHeT co6cTBSHHh!e "IEteTOTH, TH­

mt BOJIH (E H H) H Tl'IITH KOJie6aF..ID!:, KOTOpl:le MOryT 6HTn peaJIH30B8.Hhl 

.. 
'· 
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npl'I Ha.JIM"<IBH COOTBSTCTBYJOmHX KayCTRqecK:PIX IIQBepXHOCTett. Ms B0cA 

B03MOJKHHX pemeHHtt c TO~OCTbID )l;O aCIDAIITOTHqecKl'IX SaMeH 

[iKJ13er~e/J-f clfef~eJ/d~e ~ fef~eJ 
paBHOMSpHHMR OKa3HBa!OTC.fi )];Be rpyrrIIH perueHRil: co CBOHMH 11KB8.HTOBH-

MH YCJIOBH.f!MH", "ITO COOTBeTCTByeT )l;BJKpaTHOMY BhlpOiK,I!;eHIDO 3JieKTpO­

MarHHTHHX KOJie6aHd B SJIJIHIICOH.naJIIiHhlX pesoHa'!•opax . KBaHTOBHe yc­

JIOBHH aH8JIOrlf'IHH IlOJIY"ISHHHM MH CKaJIHPHOH BO.iIHH JI.A.Bffi!IDIITettHOM 

H B.Il.EHKoBhlM • .1l:JI.R: aJieKTPOMarHHTHHX KOJieCiaHID!: OHH yToqHHIOT qeT­
Hoc•rn MH He"IeTHOCTn KBaHTOBHX "IHCeJI MH E PI H Tl'IIIOB BOJIH. B B'l ­

TJ'IHYTOM c~pOH)l;aJinHOM pesoHaTope peaJIHsyeTCH O)l;HH TIDI KOJie6aHMK, 

orpaH:PI"IeHHITTi c~poH.IiaJinHOtt KaycTHKOtt ( pf~) =0) H, KayCTHKO:lt B BH­

)l;e )l;ByxrroJIOTCHoro rHnepOoJIH,IJ;a (p(~) =0). B crmrocayTOM c~poH,ne 

ocyuiec~: BJIHeTCH )];Ba THIIa ROJieCia.Hl'Ifi: aHa..1orwmHtt omrnaHHOMY, a 

Ta.Kllte KOJIS08.HHH, orpaHWieHHHe )l;BJMH O)l;HOilOJIOCTHHMH rHrrepCio~OH.na­

MPI Cptrz,1 =0, j3<~a1 =0) . B TpexocHOM aJIJI:Pirrcorui;e pea.mrnyroTCH "IeTHpe 

THIIa KOJie6a.Hlitt , ,ll;JI.ff KOTOPHX KayCTH'!SCKHMH ITOBepXHOCTRMH C.'IYJKaT: 

8JIJIHIICO~ H )l;BYXITOJIOCTHI:rli rHIIep60JIOH.n; 3.JIJIHIICOH.n Y. O.IUIOITOJIOCTmnl: 

rHrrep60JIOH.D;; O)l;H~IIOJIOCTHlitt H )l;ByxnoJIOCTHHa rmre60JIO~ l'I , HrutO­

Hen; , )];Ba O)l;HOilOJIOCTHblX rHIIep60JIH,IJ;a . 

B §2.5 paccMoTpeHH . co6cTBeHHHe aJieKTpoMarHHTHHe ROJie6aH:PIH 

B TOpOH,Il;a.JinHHX pesoHaTopax. ::mecb rrpodJieMa cymeCTBSHHO OCJIOllHH­

eTCJI TeM ' "ITO nepeMemrne ( ~, = 'l:" ' b = r5" ' ~3 ~ 'f ) B TOpOH,Il;aJinHOit cn­
CTSMe KOOp)l;ImaT [IO] pas)l;eJI.fIIOTCH JimIIn B ypaBHGH:ln! JiaIIJiaca H Hatt­

TE: 'l'OTffiOe perueHHe HeJin3H yae M.fi ypa:aHemur reJinMI'OJI:bD;a. B §2.5.a 
pas)l;eJie1rne nepeMSHHHX ,ll;OCTRT'aeTGH HCitycc·rBSHHO BBS)l;8HHO~ B pe-

30HaTop TOpoH,D;aJinHo~ Heo)l;Hopo)l;Hoc•rn10. ECJIH paccMoTpeTn peaoHa­
TOp , :3anoJIHeHHHtt cpei:tott c rrapaMeTpaMR n. =Vi:= (ch 7:-co$~)/sk't" , /"=I 
[IO] ' TO )J)IH 60JinlliKx 3Ha"IeH:l'ltt ~ (MJI GOJinlliHX TOPOH.D;OB) BeJIH­

"Il'IHa (ch 7: - co.s6 ) I sh i- .nocTaTotmo 6JIH3Ka :r. eI(HHliUe H xopomo an­

rrpoKcm.rapyeT rroJIHI TOpoio:. c BE:eceID!:eM TSKOM H80.IUIOP0.1UIOCTH rre­
peMeHHHe B ypaBHeHHPI reJinMI'OJibQa MOllHO as.n;eJIHTn H B KaqeCTBe 
3TaJIOHHHX WYHKIU!t! Bhl6paTb: f

1 
j'i:} = P m=t-(1r.a.J• (ch ·"t)- iPY'HKnHH TOP" 

1 n - 11,i 

f,_ (!) = C 21t-f (ws{) - noJIHHOMY rereH6aye pa H (f}yHKIJ,HH f
5
tlf)= ;::, m1. 

rO JIY"IH 06pa3YIOT KayCTH"!eCK'JIO IlOB0pXHOCT:b B BH,D;e TOpOM)l;a , I!plitl:eM 

HeCOOCHOro RCXO)l;HOMY • .1VrH )l;aHHCI MO.!Ul npH ~OCTaTO'.IHO OOJILmolt 

)l;JIRHe BOJIHH (m 7 Ka ) 3Ta RayCTBRa MO:Z8T ORasaTnC.fi MHHMOlt (pacno-
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JIO~eHHott BHe peaoHaTopa). C YBeJIH'l:eHHeM paaMepoB Topa Hecooc -
HOCTD KayCTHKH CTaHOBHTC.fI BCe MeHee 3HaqHMott [IO]. KOHCTPY'KnWI 
(2) noaBOJI.fieT sarrHcaTL paBHOMepHYJO acm.mTOTHKY B BR.D:e E H H TH­
noB BO~ noMe HaJIOX0HHR rpaHK<IHHX ycJIOB:irl!: Ha noBepxHOCTH TOpa. 
IlpJ11MeqaTElJILHO, qTO BC.ft npoue.nypa MO~eT 6HTL npwroxeHa K ~qaro 

Heo.1n1opO;u;HOI'O 3aIIOJIIieHHR 6oJiee MOl!tHOI'O TOpoli!,ll;aJILHOro Bli!,ll;a 

E. = (ch7:-c°'6') 2 ['f; (1:) +- 'f2f~J+ 'l'Jf'IJ/sh.ir:], 
r;u;e 'ffl't) ' 'fz(6) ' 1f3{1./) - npOH3BO~HHe aHaJI.HTzqecKHe cliYmmHH. 
B §2.5.6 rrpl'I paccMo•rpeHHH npo6JieMH o;u;Hopo;u;HHx TOpoli!,ll;ar.LHHX Mo.n: 

(m.~-0) B TOPOR.D:aJIDHOM pesoHaTope [IO,IIJ OKa3HBa9TC.fI UeJiecoo6 -
pa3HHM npz6erHYTL K 11KBa3HTOp0li!,ll;aJILHOtt" C.HCTeMe KOop.n;HHaT f =t· 
(}, 'f ( 't - TO~a Ha6JI10,ll;eHM B IIOnepe'!ROM ceqeHH.H TOpa, fl - cpe,n:-
Hd pa,neyc TOpa). IlepeMeHHI:le ITO KOop.n;HHaTe 'f B 3TOit C.HCTeMe 
KOop.n;HHaT qacTl'I1n!O pas.n;eJI.fllOTC.fI B ypaBH6HID'I sttKOHaJia, a npK m. =0 
(o;u;Hopo,:u;HHe TOpoli!,ll;aJIDHI:le MO.n;H) sa,naqa CTaHOBHTCJI ,IJ;BYM6PHOtt, H 
11epeMeHHHe rro B z no 'l pas.n;eJI.RlOTC.fI rro~oCTLID. Ms pememnt 
rpaBHeHd attlcoHaJia H nepeHoca, 3arrHC8.HH!:lX .n;JIR CKaJ!HPHOtt BOJIHH, 
rerxo o6HaIJYltHBaeTCH, qTo 3TaJIOHHHMH ~ SIBJimOTC.fI TenepL 
£tr.l =Jftfl('tj H faf0)=e 1

"
9 

• EM.H HaJIOJKKTL rpaHH'l:HHe YCJIOBM Ha CTeH­
Kax l'I.n;6aJILH0 rrpoBO,IJ;.Rlllero TOpOli!,ll;a, TO KOHCTPY'KnWI (2) onpe.n;eJil'IT 
OKOWl:aTElJILHO .UBa - E .H H THna KOJie6alld. KaycTnqecKi:ur IIOBepx -
HOCTL B 3TOM c~ae .liBJI.fI8TC.fI COOCHOtt HCXO,Il;HOMY TOPOR.D: c ~COM 
rrorrepe'!Roro ceqeHHH ~K= % . B §2.5.a MR pa,n:Hyca HecoocHott Ra­
Y"CTzqecRoil IIOBepxHOCTH npl'I m =0 IIORYqaeTC.fI B!ipalteIDie '(.: = 
= f J f-~ . 3TH ,Il;Ba 3Haqemu:r ( 'lK H 'l; ) .D;OCTaTO'IRO 6Jil'I3KH, 
ocoOeHHO .~ MO.D; c 6oJI:&llil'IM 3HaqeHHeM ti • c .n;pyrott CTOpoHH' Y"JKe 

!IpH n =I pa3ruma MeJK,ey 'lK H 'l: Mem.me MIDIH BOJIHH H He 
cymecTBeHHa B npe;u;eJiax np:mdeH.fteMott MeTo.n;HK:ra:. IIpoBe.n;eHHHtt aHaJIH3 
rroRaSHBaeT, qTo H KBaHTOB!:le ycJIOBM, rroRYqeHHHe MR o.1n1opo;u;HHX 

TOpoR.D:aJII>HHX Mo.n; .n;BYM.ft pasJIHlllmMR crroco6aMK (§§2.5.a,6), .n;JIR 

10JILllll'IX TOpoli!,ll;OB irpaRTzqecKH COBIIa,Il;aJOT. MeTO.n;HRa pacqeTa npHMe­
~ ,lr,11.ft ceKTOp.HaJILHHX TOpOli!,ll;OB c np~.H3BOJILHHM ueHTpa.n:&HHM yrJIOM 

. 'lo £ 21' • B §2.5.6 HCc.!]e.n;OBBml' Tarotte BOIIpoCH, CB.fI3aHHHe c np.H­
~eHeH.HeM TOpOli!,ll;aJILHHX pesoHB.TOpoB, B036ylK,ll;eHHHX Ha O;u;HOpO;u;HOtt 
TOPOR.naJI:&HOtt: Mo.n;e [II]. p:o.n:poOHO pacCMaTp.HBaeTC.fI rrpo6JieMa cyme­
CTBOB8lllIJI HYMHOtt MO.n;H B TOpoli!,ll;a.x c KpyrJIHM .H IIP.fIMOyrOJILHl:lM none-
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pe'tfHHMH ceqeHH.fIMH B OTCYTCTB.HH B03MOJKHHX rrapa3HTHHX MO.It, HCCJie­

;D;yIDTC.fI YMOBR!I B036YJK,IJ;9HHR HYJKHO~ MO~ (.H urra), HX pasHeceHHOCTo 
no qacTOTa.M H IIOJI.f!PH3an.HH. ,Il,JI.11 aToro rrpPIMeHeH MeTo.n; rroc.rre~oBa­

TeJI:&HHX np.H6.rrIDKeHd, r~e B Ka<1ecTBe ey.rreBoro rrp.H6JIIDKSH.H.ft no 1'o = 

= 7f ( 'to - p~c nonepeqHoro ceqeHH.ft TOPOR.D:a) 6epyTC.fI IIOJI'JqeH­
HHe B §2.5.6 BHPaJKeHHH. Ilp.H aTOM o6HapY"JK9H sqxpeRT CIDl:T.H.ft BHpox­
.n;eHH.ft KpHBl'I3HO~ TOpa, 

B §2.6 06cyx.n;ruoTC.fI oco6eHHOCT.H acl'IMIITOT.HqecKHX pas.rroReHHtt 
B sa,naqax o co6cTBeHHHX 3JieKTPOMarH.HTHHX F.OJie6aH.H.fIX. B ~aCTHO­
CTH, rro.n;qepKffYT TOT npHMeqaTeJILHI:ltt qia..~T. qTo BO Bcex CRYqamc, 

Kor.n;a HMeeTCH ToqHoe pemeH.He, aCHMIITOTHq9CK.H9 ROHCTPYKUHH TH!Ia 
(2) rrepexo.n;J'IT ~ 3TH pemeHHH. 

B TpeT:&e~ rJiaBe o6cylK,ll;aroTc.fI KOpoTROBOJIHOBHe acHMIITOTHKH rro­
.rrett .HSJiyqeHM ocecHMMeTpH'IHHX sepK8JII>HHX aHTeHH .• B §3. I o6ocHo­
BHBaeTcH s<Pi>eKTHBHOCTL rrpHM9H0HH.fI M9TO,ItOB I"r.IJ: B HX paBHOMepHO! 

MO.It.H@manRH ~.fl yTo'!ReHM npH6JIJDteHIDI K.Hpxrocpa npK 6o~m.HX yr'­
Jiax .n;.H!ppa.Kn.HH H .n;JIR KOppeKTHOro OIIHCaHHH R pacqeTa MHorosepKaJIL­

HHX aHTeHHHX CHC'1eM. B §3.2 npe.n;RaraeTC.fI o6mrur KOHCTPYKU.H.ft paB­
HoMepHoro OIU!CaHIDI ocecHMMeTpJlqHHX rryqKOB aJieKTPOMarHHTHHX BOJIF 

B Bli!,ll;e E = L lM .H H = ~ H,,.. : Em .H Hm · onpe.n;MeHH cor.rracHo 
(2) , r.n;e B KaqecTBe ::JTaJIOHHHX BHOpB.HH qJyHKUHH f,#.,J=e'l(~t ,f2fta)= 

= Jm fK ~,.J , /
3 

(~ 3) = e tK~-' [12, I3]. Ta:itHe pasJioxeHrur Ha3BaHH <lJor<Ml>­

HHMliI. B §3.3 pasBHTa ROpOTKOBOJIHOBa.ft ac.HMIITOT.HRa a.rreRTpoMarHHT­
Horo rtOJI.fI ocecHMMeTp.HqHOtt rrapa60JIH'!9CKOtt aHT9HHH (I4J. 0CHOBHa.ft 
H,:u;eH 38KJnoqaeTC.fI B TOM, qTo Ha rparumax CB9T-T9HL Ila,Il;8.Blllero .H OT­
pruiteHHoro no.rre~ ac.HMIITOTHKl'I B rrp.H6.rrIDJteHHH K.Hpxroqia (AIIK) H rrp.H­
OJIIDJteH.HH I"l.'JJ: HM0IDT O.n;HHaROBH! IIOp.H,ll;OR paCXO,IJ;HMOCTett H npe.n;.rrara· 
0TC.fI KOHCTPYKnW! 

- - n1e - rTA ... AnlC .. nK -E = E + E -E = E +- 6E 
' 

(8) 

KOTOPa.ft OKa3HBa9TC.fI KOHe'!Rott Ha YKaarumott rprutlil\~ CB6T-T9Hb. ,Il.nP. 
E-nK ~ AnK 

60Jibll!IDC yrJIOB ;u;H~H .H C B3a.HMHO KOMII9HCHPYJlT 

.ztpyr .ztpyra, H ilOJie H3JIYqeHIDI aHT0HHhl OIIHCHB8.9TCH B rrpH6JIDelDOI 
04 -rrA ~ARK rr.n. .1 E = E - t: - cyTD rrorrpamta K Teop.1m KBpxroifa, rm-

THBal001aiI B1IIDIHH9 KpaeBHX BOJIH - "HepaBHOM0pHOA 11S.CTB TOD. Bil 

K'Oato pecivreKTopa. Pacxo.ztmAocT:& sa ocK aHTeHmt ye~ •CllllB-

·'' 
\. 
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Rott" no;1J:1amrn: '1 l c qiom:IJI:&!lliM pasJIOl!teHli!eM, npe.n;Jiol!te:!rnb!M B 

§3.2, IlplflieM OTJili'UrnMH OT HYJI.ll ORas1rnaIOTC.!I MOJJ;l:l c nz=O,:tr,±2. 
IIpoBe,n;eHH pac'!eTl:l, OI.J;eHHBaKiqlrn B8JIH'IIDfY nonpamni: B npn6JIIDK8Hilll 

Kllpxrocpa. IloRa3aHO' 'ITO B 06Jiacn: TeHH 06.ny'!aTeJIH Hap.fUJY c noJieM 

RpaeBUx BOJIH B IIK B03HHKaeT JIOJKHOe noJie, .n;JIH KOMneHCaI.J;Hlil KOTOpo­

ro K BHpa.JKeHIDIM .n;J!H nOJI.!I B Terrn 06.JIY'!aTeJI.!I .n;o6aBJIH8TCH B8JIH'Imia 
nepBH'!Horo noJIH. 

B §S.4 paspa6oTaHa MeTo.n;HKa pac'!eTa ,n;ByxsepKaJI:&Holi cipepn 
'I8CKOH aHT8HHh! (CKaJI.ffPH.blH CJIY'IaH), KOTOPM II03BOJI.!I8T nOJIY'!HT:& 
paBHOMepHoe Bh!pa.JKeHHe .n;JIH noJiett, cos,n;aBaeMUx Ha cipepH'!ecRoli no­

BepxHOCTH 60JI:&illoro sepKaJia (E3) Ma.JIUM (KoppeKTHpyIOmHM) sepKa~OM 
(M3) )J,J'.J! IlpOH3BOJI:&Horo yrJIOBOro IIOJIOJ!t8Hli.!I IIOCJie.n;Hero fI5J. Pas­

Ph!Bh! Ha rpaHRIJ;ax CBeT-TeH:& I'O IIOJIH 06JIY'!aT8JI.!I, OCBemaromero M3, 
H nOJI.!I, OTpaJiteHHoro OT Hero, CrJial!CHBaIOTC.!I c ITOMOm:&IO .D;OIIOJIHHTeJI:&­
Hh!X MHOl!lliTeJiett, co.n;epmamHX KOMITJI8KCHl:le HHTerpa.m.r ~peHeJI.!I, Kor,n;a 
I'O IIOJie OTpa.JReHHOH OT M3 BOJIHh! .n;J!.!I KaJIU(OH TO'll\ll 3aM8HH8TC.!I no -
JI6M, OTpaJKeHHb!M OT noBepxHOCTH KpyroBoro Koeyca KaCaTeJI:&HO K ITO· 

BepxHOCTH M3 B TO'!Ke OTpa.JKeHHH. Pacxo,n;HMocTH Ha ,OCH M3 ycTpaHH­

IOTC.!I CIDHBROH c qioKaJI:&Hh!M pa3JIOJK8HH8M OC8CHMM8TPR'IHH:X noJiett no 
ijjyHKqIDIM BecceJIH (§3.2) [I5]. 

Bo BTcpott '!aCTH .D;li!CCepTarurH (rJiaBH 4-6) paCCMOTpeHh! 3JieK­
TPO.D;HH8.MWI8CKHe BOIIpOCl:l, CBH:3aHHl:le c ll3MepeHHRMH xapaKTepHCTHK 
3.HT8HH. 

B '!eTBepToli rJiaBe paSBHBaeTCH MeTo,n; cqiepH'!ecKHX rapMOHHK. 
B §4. J; OIIY.CHBa8TC.!I o6ma.R: Me·ro,n;OJIOI'H.8: onpe,n;eJf8Hli.!I xapa.KTepHCTlIK 
a.HT8HH no pesyJI:&TaTaM ll3MepeHHH Ha 3aMKBJTHX (KBa3lil3aMKffYTHX) 

ITOB8PXHOCTHX, OXBaTHBaIO!qHX aHT8HHy B ee 6JIIDltH8H 30H8. KoHRp8THO 
paCCMOTpeHH IlpHHIIli!II1! IlOCTpOeHHH aJiropHTMOB .n;JIH IlJIOCKOH, !U'IJllIH.n;­

Plil'I8CKOH liI cipepwrecKott rroBepxHocTett li!3MepeH.HH [ 2]. Ilo; ;'!ep:KffYTH 

rrpem.ity14eCTBa aJII'OPliITMa ccpepH'!eCKOH noBepXHOCTH, OCHOB..HHoro Ha 

pasJIOJ!t8HHH nCJI.!I ll3JIY'l6Hrui a.HT8HHh! no B8KTOJI..HliM CiPePH'I ·~CKHM rap-

MOHHKaM E = L. Jw f N , fl = J:. rJ..N HN ,_ r,n;e E,.,, Ji! H;y BHPa.JKaIOTCH 

h 
(tJ 

qepes cqiepH'!eCKHe if>YHKIJ,Mlil I'aIJ.KeJIH l (Kl) , IlpHCoe,n;Ji!HeHHHe ITO-
JiliIHOMl:l JleJRaH,n;pa P n. m (co~ f}) Ji! TPHI'OHOMeTpHqecKHe \llYHI<r:cm f~ m'f 

AJrropli!TM M8TO,n;a c~epH'!eCRMX rapMOHHK CBO.n;li!TC.!I K rrepepa3JIOJKSHIDO 
rro.lI.iI x~eHHH aHTeHHH B ,n;aJI:&Hett 3oHe (nepexo,n; K acHMITTOTHKe 

2I 

n. iK't. 

h~ ( K't.) ~ (- f) e "L ITO K03iMJllll,M8HTa.M J..N ' onpe,n;eJIJI8MHM 

lil3 6JIHJKHe30HHHX H3MepeHHH. Ilpli! 3TOM cymeCTBeHHO, 'tJTO 3Tlil K03<l>­
if>HIJ,MeHTH OKa3I:.IBa.IOTC.!I He 3aBJi!C.IIll1li!MliI OT paCCTo.mum. 

B §4.2 li!CCJie,n;OBa.:Hl:l CBOHCTBa OpTOI'OHaJibHOCTH IIplilcoe.rurHeHHHX 

ITOJili!HOMOB JleJKaH,n;pa , 06ecrreq:1rnaromne TaK Ha3h!BaeMYIO "o6o6memryro 
OpTOrOHaJI:&HOCT:&" 8THX ijjyHKIJ,MH (cM . HIDKe), a T8.KJKe me ITOBe,n;eHHe 

rrpli! e =0 ' e =± 7f • 

B §4.3 paccMaTpHBa8TC.!I H8CKOJibKO CIIOC060B orrpe,JJ;eJieHJi!H K03<l>­
WliII.l;lileHTOB cl.N Ji! BH6HpaeTCH cnoco6, ocHOBaHHh!H Ha CBOHCT:sa.x 

"o6o6meHHOH op•rorOHaJI:&HOCTlil" rrpHcoe,n;HH8HHHX IlOJiliHOMOB JleJKaH.n;pa 

(§4.2), B Bll)l;8 _ .,. -i ... ..... ..... -

J.N = B11 IN, Bw = {2 Re J [EN H;J ds} , IN :0 ](ff H;J + [ E;HJ)d5. 
ltrriK J-:0 :! -

UoRasblBaeTCH, 'ITO Iw = - - c- j t,., dv , r.JJ;e j - ITJIOTHOCT:& CTO-

pomrn:x: TOKOB Ji! TOJI:&KO HX, CO.JJ;epJKamHXC.!I B o6~eMe v ' OXBaTh!Bae­

MOM noBepxHOCT:&IO H3MepeH:irli [I6,I7]. IloRa3HBa.8TCR, 'CJ:TO Ha paCCTO­

HHHlil K 'l. - n ( n - rropH,n;OK ijjyHKIJ,MH raHKeJI.A:) d. N rrepecTa.IOT 
aaBHC8Tb OT paCCTOSIBRR:, a nplil n > > f crrpaBe,n;JIHBh! HepaBeH­

CTBa n 4. K't '- ft:;, • 0TCIO.JJ;a ou;eHHiiaeTC.fI He06XO.JJ;IDV!Oe 'Ili!CJIO 

rapMOHlIB' rrpli!B.118KaeMHx B pas.~Ollt8Hli!e: . nm.a~ = K 'to' Nmoi = z,,n,tlllX =~ 
( '!:0 - pa,n;eyc cipepu lil3MepeHJi!tt) Ji! rnaf lil3MepeHHit HO 8 : A() =!- . 

· 7F~ 

IlpH ,n;ocTaTO'IHO 60JiblllHX pa.iurycax cipepl:l lil3MepeliHH IlOJie 8.HT8HHhl HO-

CHT TEM xapaKTep, T.e. H9=Er, H~=-E9 Ji! pa,n;HaJI:&HaH cocTaBrrmomM 
npeHe6peJKIDVIO MaJia. IloKasa.Ho, tITO rrp11 K t 0 - ·n rrorpernHOCTb Ta.KO-

ro npeHe6peJKeHH.f! MeH:&me, '!eM ( / (K't.
0

J2 

B §4.4, HCXO.JJ;H H3 CBOHCTB npHcoe.JJ;HH6HHh!X rroJIHHOMOB JleJKaH.n;­

pa rrpH 8 =0 (§4.2) Ji! WYHKI.l;lilit I'aHKM.!I (§4.3) noKa3lrnaeTC.!I, 'ITO 

Uplil 8 =0 OTJIH'!Hh!Mlil OT ffYJIH B pa3JIOJ!t8HHlil IIOJI8H .!IBJiffiOTC.R: JIID.II:& 
rapMOFIBKH c m =I. .UoKamrnaeTCH TeopeMa o 6aJiaHce aHeprlllil n Bh!­
BO.D;HTCR Bh!pa.JK8HH8 .n;JIH KH.U aHT8HHh! B rJiaBHOM HarrpaBJI8Hli!lil (0 =0) 

'IJ(8=0}=fr(/LArt/\/IB,f} t.maxfJwffKnm'r,n;e Kn111 = ~~++~) · (~--":!i;!' 
a Art Ji! Bil co,n;epxta.T JIIBIIb KOajqlHIJ,MeHTH J...N c 1n =I. Ilorpem­

HOCT:& onpe,n;eJieHH.!I KH.U, o6yCJioBJiemryIO KOH6't!Hh!M 'CJ:HCJIOM rrpli!BJieKae­

MHX rapMOHIIK ( N max ) H orpaHH'tleHHOOTbIO ceKTopa H3Mepeunil.,npe,n;­

naraeTC.fI OI.J;8HHT:& H3 ycJIOBli.!I 0 6aJiaHCe aHeprRH [I6,I8]. 
B §4.4 paspa6oTaH Ta.KJKe a.JiropHTM orrpe.JJ;eJieHli!H nOJI.f!Pli!Sau~oHHHX 
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xapaxTepHCTHK IlOJIJI H3J.J ·~ax.Lt! aHTeHHH B MeTo.n;e cqiepR'reCKJDC rapMO­
Hmt, :e:ccne.n;oBaHH norpemHOCTH aToro anropHTMa. ITpo6neMa. reoMeTplllI 
CXOMbl H3MepeHID1 CB.1138Ra c HCITORb30BaHHeM B03MOJRHOCTett IlOBOPOTHO­
ro ycTpOttCTB8. aHTeHHl:l H Heno.n;BIDKHOro 30H.n;a B MeTo.n;e cqiepH'leCKIDC 
rapMoHmt H paccMaTpHBaeTc.11 B §4.5. YKasauo, ti:To :e:.n;ean»HHM 6y.n;eT 
IlOBOpOTHOe ycTpottCTBO, .nonyCR8.IOOlee BpaI.lleHRe a.HTeHHH BOKpyr CBOett 
oc:e: Ha yron 2 TT H cRJJoHeHHe OT 0 .no TT • HanpaBHB nonHPHYIO 
OCb cqiepH'leCKOtt CHCTeMbl KOOp.n;HHaT B.n;OJib OCH CHMMeTpHH aHTemru: 
H OTCtmTaB a3HMy"T B MOCKOCTH ee pacKpHB8. nyTeM noMe,noBaTeRbHHX 
BpaI.llelid , MOlltHO no~tmTb CeTey H3MepeHHHX .namru:x, y,no6HHX ~.fI 

Henocpe.n;cTBeHHoro HSMepem.11 E8 H E,, · (H 6 H H'f ) KOMnoHeHT noJIJI 
H3.JIY1ieHIDI. HcMe.n;yeTc.11 meyoKo pacnpocTpaHeHHlitt c~ti:att a3HMJTMb­
Hc-yr ~oMecTHott MOHTZ];JOBKH, Kor.na MaT!flopMa aHTeHHH OCYf1leCTM.R:eT 
BpaI.lleHHe B ropl'ISOHTMbHOtt MOCKOCTH 0 £: 'f ~ Zrr ' a yrJIOMeCT­
HM OC:& CKa.HeyyeT OT 0 .no Tr/2. IIo~ti:aIOTC.fI COOTHOillBHH.fI MeJK,Dy 

KOMIIOHeHTa.Mlf nonett Ee l'I E 'P H H3MepeHHHMH 3Hati:eHH.RMM BepTHKM:&­
HOtt EJ. :a ropH30HTa..'I:&Hott E11 cocTaM.11Kx1ri1x: E9 =-x~EJ. +X2 E,, , 

E., = -· 1zE1. + 'X1 E,,, r.ne 'X1 l'I 'Xz 3aBHC.R:T OT e ' 'f H OT yrJia 
to- yrna npeBHrueHl'I.R: M8CTa YCTaHOBKH 30H.n;a OTHOCl'ITM:&HO u;eHTpa 

a.HT8HHH • .llOI;:a3HB8.eTC.fI, 'ITO npl'I 3TOM IlOJIOCa mi cqiepe mey:irnott 2 to 
OCTaeTC.fI BHe Ha6nro.n;eHH.R: [I6]. B §4.5 paspa6oTaHH Trutllte anropHTMb! 
onpe.neneHH.R: K03ifxll~eHTOB ~N ~.fI cqiepR'!eCKOtt IlOB8PXHOCTH,U:8HTP 
KOTOpott CMemeH OTHOCHTM:&HO u:eHTpa cqiepH l'I3MepeHHli B,ll;ORb OCH au­
TBHHH' 'ITO Il03BOJUI8T BHeCTli HOBOe lIOH.R:Tlie 0 U:8HTpe R3~ti:emur aH­
reHHH. 

B §4.6 npHBO.n;HTC.fI onHcaHHe anropHTMOB H nporpaMM o6pa60TK~ 
pesyJibTaTOB H3MepeHHli Ha cqiepl'Iti:eCKOtt IlOBepXHOC'rl'I H HX anpo6lipo­
Ba.HHe Ha Mo.n;en:e: B Ba.n;e .n;li~paKUE:oHHoro · IDITerpana KHpx:ro~, sanH­
crurnoro ,D,JI.11 OTKPHToro K6Hu;a np.R:Moyron:&Horo BOJIHOBo.n;a. Emn1rnee 
lIOJie paCC'll'ITHBaeTC.R: Ha pasnwurax paCCTO.ll.JUUDC (pa3JIH~e 3Hati:eHHH 
pa.n;nyca cqiepH H3MepeH~) OT OTKPHTOro KOHu;a BOJIHOBO.n;a, Ha~M 
OT IO I\ .no ycnoBHoli rpauKUH .n;M:E>Hett soHH. BapbZ];JYID'I'C.R: KEl.K mar 
"H3MepeHHli"' Tall: H 'IHCJIO "y3JIOB" liHTerpeyoBaHIDI ~ pa3JIH'Uih!X: 
CBKTOPOB H3MepeHirli; npHBO,ll;.R:TC.fI rpa~liKH BOCCT3HOBTJ:eHHHX .n;Har­
pa.MM HanparoreHHOCTH, liJIJIIDCTPZ);lJIDmHe ycTott'IHBOCTb·MeTo~a K pa3-
irtfUtillM M3~8RH.R:M. A.JiropHTM oupe,Il;MeHH.R: KfUJ: anpo6zpOB8.H Ha MO· 
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\· ~JIH aHTeHHH c pacti:eTHHM 3Ha'l:eHH9M 29' 29 .n;B. IlpH 3Hati:eHHHX napa- . 
tV1eTpoB H3MepeHHtt AB =I0 , .1 cp =10°, Bfllllr =60° npe,nJioJKeHHIDt anro -
PHTM .naeT 3Hati:eHHe 29,34 .n;B [IB]. 

B §4.7 npHBO.n;HTC.11 pesyJibTaTH aKcnepHMeHTMbHoro Hcc~e.no:sa­
Hl'I.11 anropHTMOB B ~qae pyrropHott aHTeHHH (pasMepH paCKpHBa 
0,20x:0,25 M2 ; /\ =0,03M). IlapaMeTpH H3MepeHE:li : 'i=O,&f , BmaA=40° , 
A £) =2°, t. 'f =I0°, Nmcc=400 ( n =IO, m =40) . CpaBHHBaIOTC.fI pesyJIJ>Ta­
TH BOCCTaHOM8HH.fI c pesyJI:&TaTa.MK KOHTPOJibHHX: H3MepeHHtt Ha !IJIOC­
KOCTH K c H3MepeHH.llMH B YCJIOBIDDC ,ll;MbHett 30HH ( 'i =9M) . B o6JiaC·­
TH rnaBHoro JienecTKa ,UH .no ypoBHett - 25 .n;B pacxoJK,neHne Me'!flJIY ns­
MepeHHott (Ha paCCTOmm.H 9M) l'I BOCCTaHOMeHHott .n;HarpaMMaMH He 
npeBHmMo 2 .nB [I6] . Pacti:eTHOe 3HaqeHHe KIUJ:. aTott aHTeHHH paBHo 
25 .I(B. Onpe,I(MeHne KIUJ: no onpe.n;eJIJieMHM H3 aKcnep~eHTa KoaifxllfilU'·­
eHTaM paSJio~eHrur .n;aeT sHati:eHHe 25 ,42 .n;B [18]. 

B n.R:Tott r JiaBe paccMaTpHBaIDTC.R: BonpocH TeopHH K3MepeH.Htt na­
paMeTpoB oopTOBHX 8.HTeHH JieTaTeJibHHX arrnapaTOB (JIA) B YMOBK.fIX 
peaJI:&Horo IlOJieTa R CBH3aHH!l8 c H.HMli M8TO,ll;OJIOrHqecKRe BOilpOCbl. 
MeTo.n;mca H3Mepe~ IlOJiett .H3~ti:eHHH (§I.I) 3aKn~ti:aeTC.ll B H3Mepe­
HRH napaMeTpoB TpaeKTOplil'l JIA, ero 3BOJIID!Urlt H napaMeTpoB OHrHaJia 
Ha mnco.ne HaaeMHott o6pasu;oBott aHTeHHH B npou;ecce aBTOconpoBO.l?l;e­
Hl'I.11 ero JIA, BblllOJIHJml{ero noJieT no onpeii,eJieHHHM aa.n;aHHHM TpaeKTO­
pH.R:M. IlapaMeTpH TpaeKTOpHH JIA - a3HMJT J3 ' yroJI M8CTa £ ,HaKJ10H­
HB..!1 .n;M:&HOCTb .no JIA R - HsMep.RlDTC.11 B HaseMHott oasoBott cHCTeMe 
KOOp,nID!aT. a 9BOJIJOIUUl CaMoro JIA - Kypc 'I' ' KpeH ~· ' TaHraiit d-- -

B, TaK Ha3HBaeMott, "reyoCKOIT.lif'leCKOtt" CJIICTeMe Koop.n;IDiaT c OC.RM.li, 
napaJineJibHHMR OC.R:M 6a30BOtt, CBH3a.HHOtt c Ha3eMHott K3M8PKTeJibHOtt 
aHT6HHOtt. Hati:MO "rHpoCKOilWieCKOtt" CHCTeMH KOop.n;HHaT BH6npaeTC.R: 
B u;eHTpe Mace JIA: noJie K3JIYqeHKR: npmmcb!BaeTc.fI JIA B UeJIOM, a He 
Kaxott-JIR6o OT.ll;eJibHOtt oopToBott aHTeHHe, ycTa'HOM eHHott Ha ueM 
[I9-2I]. 

B §5.2 Hatt.n;eHH COOTHOmeH.HH MeJIUJY xapaKTep.HCTmtaMH UOJI.11 K3-
IJY'leHRff 60pTOBOtt aHTeHim JIA r9· ' Fy K IIapaMeTpar.m Fe ' F,, ' 
~3Mep.11eMHMR B npo~ecce o6JieTa JIA o6paa,goBott KsMepKTe.~DHOtt HaseM 
aott a.HTeHHoit[I9]: F6 = 1=6 C0$?0 -IF.,! sin70 , F., =IF;,lc0$70 +-Fr:J siflf~, r.ne~0 
yroJI IlOBOpoTa IIOJIHPK3filUiOHHOro 6a 3.lil:Ca r K:pOCKOIIlfCiaCKOtt CE:CTer.m 

KoopmmaT B ~30BOtt MOCKOC.TJI BOJIHH . IloKaSaHO' 'ITO B o6meM 0JIY­
ti:a e M.fI OilPS.llM8Hl'I.ll xapa.KTePl'ICTKK IIOJIJI R3J!Yli6IUUI OOpTOBHX aHTA' 
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ilPR !pHKCli!JJOBa.HHliX napaMeTpaxe .p.'r.(,d.. H606XO,JUIMO R3M6PRTh 

TPR B6JIR1IIDl1i!: aMIIJil'!TY.nH IWMIIOHeHT F6 R F., :e: pasHOCTh cpas 
MeJK,ey HHMl'I [I9] • 

B §5.3 paspa6aTHBa6TCH MeTo~mca :e:sMepeHRH IlOJ!HPH3~0HHHX 
xaprucTepRCTHK 6opTOBhlX aHT6HH JIA B peJKRMe peaJIDHOro IlOJI6Ta R 

npoBo,nnTCH aHaJIR3 rrorpellllloCTett MeTo.na [20]. P~ccMaTPRBaeTCH BHa­
'tlaJie CJIY't!M JIRHe~ott IlOJIHpll3aJ.UUi. Tpe60BB.HRH, Ilp8,D;!f..!IBJIH6Ml:l6 K 
UapaMSTpaM Tpa.9KTOPHH JIA (e ,p. 'f, t' d...,R) onpe,neJIJIIOTCH R3 aHaJIH­
sa rro.~eHHHX BHpruiteH:e::l!: • .IT.mr Y'A06CTBa xapaxTepncTmca HanpaBJieH­
HOCTR pa3'A9JI.ll6TCH Ha HmttHDID R Bepxmoro IlOJIYCIPeJlli R Ilpa.Bhle,JieBble, 
I!pO'AOJIM!He H 3a,l(HM9 C6RTOpa. Ilpe'AJ!araIDTCH 'ABa pemeHRH: a)RCilOJih­
SOBaHRe 8BOJIIDWIB JIA (no If',(, J..) 'AJIH peaJIR3amur Tpe6yeM0'1 TO'IBH 
C6KTOpa R3MepeH:e:i!; 6) 3DO~H Bii,D;6pilul:B8.IOTCS MaJWMH, a Hax:OJ!t,ll;6-
Hli6 sa.n;a.Ill!Ott TOtlRH C6RTopa R3MepeH:e::l!: OCYIQ6CTBJIH6TCH ll3M9H6HH6M 
yrJIOB M9CTa (£) PI a3RMYTa (p) JIA. IlORa3IlB8.6TC.R:, ti:TO rrpP!M6H9HR9 

pe11tPIMa a.) rrpe'A~.!IBJIH6T ITOBblllleHHe TO'lHOCTR K R3M6pRT9JI.RM yrJIOB ~ 
PI t .nmr peaJIR3a.r.nrH Tpe6yeMOI'O ceKTopa R3MepeH:e::l!:. PaCCMaTPRBa9T­
ca TaKJ!t6 c.ny'tlatt rrpOR3BOJihHOtt IlOJIHpR38J.4ID:t. IlpOB6'A9HHaa OQeHKa 
BJIRHHRH rrorpernHOCTett H3Mep:e:TeJiett yrJIOB e.p.f.~.6 .nmr MaJiliX 

3Ha'tleHd yrJIOB J.. R i B C9KTOpe H3MepeH:e::l!: 0 6 l 6 50° IIOKa.-
3HBa6T, ti:TO rrorpemHOCTh H3MepeHRa yr;ra ITOBOPOTa ITJIOCKOCTH IIOJIH­

p:irna.r.nr:e: 1:i70 - f,~a.(J..,p), r.ne Ll.(d..,f3) - RHCTpyM6HTaJihHaa rro­
rpemHOCT~ H3M6PRT6Jiett yrJIOB. Ilp:e: 3TOM ,nJI.R'. 6JIR3KRX K RpyrOBOtt no­

JI.qpRsamur IlOJiett (Roa!lJIJm:ui:eHT 3JIJIIDITR'iHOCTR - 0,9) rrorpemHOCTh 

orrpe,neJieHRH, HarrpP!Mep, yrJia opli9HT~H aY.JIPIITCa q OK8.3HBa6TCa 

rropJW<a 'l ,...., fl '1 + 6 'L 
0 
~ ± 25° y'J!e rrp:e: /:;. J.. = :t3°. Cy­

mecTBeHHo JIY'IWH6 pesyr.hTaTH 'AOCTHraIDTCH rrpBMeHeHHeM M9TO,D;a MHO­

roKpaTHb!X H3MepeHd aMIIJIHTY.nH (M6TO,D; IIOJIJijlH38.IJ;ROHHOtt .n:e:arpaM -

M!i!), eCJI:e: rrpe.nrroJIOllIBTD, 't!TO &a BpeMf! ~a STHX :e:sMepeH:e:tt H3Me­

HeHRe xapaKT6PHCTmt TIO.JI.fl: H3JIY'l:6HJIIR: H63H8.'lll:T6JIDHO. IlpOD6'A6HHI:il6 

pacqeTH IlOK8.3HBa!OT, ti:TO rrpPI K03~6HT6 8JJJJ;IDITH'IHOCTH 0,9 B 

8TOM C.'!Y'tlae ll.1 ~ ~p [ 20. 2I] • 
B §5.4 HCCJI9.DYIDTC.R'. oco6eHHOCTH R3MepeHRR: KO~.BI(H9HT8. YCM­

rresm:r 6opTOB!iPC aIIT9HH JIA. IloKa3HB8.6TC.R:, ti:TO li3MepeHHe CJie.nyeT 
rrpOBO,ll;HTb rrpPI MaICCPIMB.JibHOM (ITOJIHOM) ITOJIHPH3aI.Ui0HHOM Roaippzn:e:eH­

re nepe,na't!H MeJK.IlY BXO'AaMl!I aHTeHH rryTeM :e:sMepeH.HR ~Toro xoniixPR -

2t. 

URtat'!'i:I. ,nJI.R'. 'ABYX opTorOHaJThHHX ITOJIHPH3arurl! c HCIIOJTh30Ba.HHeM IlOJIY­

qeHHillC B §§4.2, 4.3 COOTHOmeH:e::l!:. B CJIY'tlae JIRHe:ltHo! ITOJIHpli3a.IUIH 
rrp:e: OI'paH:e:qemm 3BOJI~ JIA no KP6HY H TaHrruey (cl - 0 ~ 5°) yroJI 

'lo MOlltHO He H3M6p.R:Tl>. MeTO,nR'tl9CK8..R'. norpeIDHOCTI:. H3MepeHM R0-

!3!lJIJHUHeHTa ycwreHWI rrp.:e: BTOM - sin 
2 
Q0 fI9-2I] • Tor.na onpe,neJieHHe 

Jtoaj$m1rnHTa ycwreHRH CBO,ll;HTC.R'. R H3Meperuuo BeJIH't!HH }. ' R. ' ROS!f>­

IPJmH6HTa yc:e:JieHRR: 60pTOBOtt aHT6HHH H OTHOIDeHwr MOmHOCTett Ha BblXO­

.a:e HaseMHott a.HT6HHH K MOillHOCTH 60pTOBOit 'AJIH pa3JIK'IHHX 3Haqemrlt 
t:e:p. 

B rroCJie,Wie:A, mecTott rJiaBe HCCAe,noBa.Ha rrpo6JieMa. BJIH.fnilL'I aeM­

J"J.H H OKPY'WJ<XliHX rrpe,D;MeToB rrpH :e:aMepeHRH rrapa.MeTpoB a.HTeHH. Bo 
BB9~6HHR K rJiaBe (§6.I) ITOCAe H3JIO~eHM rrpo6A6Ma.THKK OIIHC8.HH 

Ilp6.l(JI0Jt9HHH9 IIYTH ee pemeHRH B 3~HCBMOCTl! OT TKIIa H Ha3HatreHIDI 
a.HTeHH. 

B §6.2 paspa6oTaHa MeTo,nmca aTTecTamur a.HTeHHoro rroJI:e:roHa 
[22]. 0Ha OCHO.BaIIa Ha ailrrpOKCJi!MaI.UiR rrp()(f)wr.R'. IlOBe~XHOCTH IlOJllII'O­
Ha Icy'CO'iHO-IL1IOCKBMR ytlaCTRaMH. IlpH 8TOM Cytl16CTB6HHO OTpaga.Dlll!MlI 

orrpe,neJIJD:JTCH ~CTK.I!:, B ROTOPHX CYll16CTB6HHHM o6pa30M yMemaeTca 
nepBBJI 30Ha ~9H9JI.li OTHOCHTeJibHO npK9MHOit a.HTeHHH. IlpHiraCHBaa 

BTHM Y'tlaCTKaM COOTB9TCTBYiilQ:H6 CBOttCTBa mepOXOBaTOCTR H onpe.ne­
JIJUI ypOB6Hb OTpa.llt6HHOro (pacceJ1HHoro) C1IT'Ha.J.Ia, ITOila,l(aDJ1Sro B 

HCilHTY9MYIJ 8HT0HffY, OQ0Hl!Ba.!lTC.I! aMilJIHTY.nH HCR8.llt0HIDI paBHOMepHOl'C' 
pacrrpe'AeJieHJ.UI rroJIH B ee pacRpHBe • .llaJree pa.cqeTHHM o6pa.soM ycTa­
HaBJI:e:.aaeTca KOAH't!6CTBeHHaa CBSl3b Me.JK,Izy" a.MIJJIRzy,noA HCRai!CeH:e::l!: H 
BeJI~OI OTpa.llteHHoro CHI'HaJia. IlpHBO~TC.I! pesyJIDT8TH HCC.~9'AOBa.­
mdt rrp()(f)wr.R'. llOJllll'OHa R onpe,n6JleHRH cymeCTB9HHO OTpa.l!taxJlUIX Y'tJ:aCT· 

ROB ,nJI.R'. ~Byx .n;JmH BOJIH (3cM K IOcM). AMmmTY.nH lfCKBJl[eHd K3M6pi!­
DTCH c IlOMomI:.m 30H,Ita, CKaHHpYJOO{ero B llJIOCKOCTH pacRpliBa 8HT6HHH. 

3aTeM Eli'IBCJimlTCSI COOTB6TCTBM MeJt,Ily CHrHaJIOM, perHCTpKpyeMblM 

30H,ItOM :e:" a.HT9HHOit, rryTeM CpaBH6HRH HX ,D;Harpa.MM HanpaEJieHHOCTH. 

IlpHBO.JUITCR pesyAI>TaTH aTTeCTa.IUIH KOEKpeTHoro llOJIHrOHa .ItJIR ,n;Byx 

.l(JIHH BOJIH (3cM R IOcM) R Ilpl! pa3.lllJ:lDiilX COCTOJIHHJDC IlO'l!BH (cyxott 
l!! BJISl!HoA) • · -

B §6.3 rrpe,D;JioaeHa MeTo,nmca HsMepeHH.R: c:e:rHaJIOB Ha aHTeHHOM 

IlOJIRI'OHe nyT0M ynpa.B1IeHRH .nytlOM OCTp0HaIIpaBJI9HHOA nepe.naJ:Jiiett 
a.HT9HHH·f22], noCJie~O:BaTeJffiHO OCBemaDUHM CYIQ9CTB0HHO OTpalltaIOOIHe 
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yt:raCTKH. MsM'=;;:.nHble c.1u,tta.rr.bl uupCi;:s,y11,, -.;.11\;-1'1jll\Y JIIDrnmmx B.7Ire6prur­
qecKmc ypaBHeHrut OTHOCHTeJibHO K03~eHTOB OTpaJKeHrut (HH,!UIBa -
rprrna pacce.fl'lIB:tt) KaJK.1.{oro yTiaCTKa. IIoKasbl:aaeTc.R:, t:rTo MeTo.iuma 
9~KTHBHa, Kor.n;a t:rl'ICJIO yqaCTKOB HeBeJIRKO, H MOJKHO o6ottTHOb 6es 
peryJI.R:pH3aIUUr CHCTeMbl ypaBHeHrut. 0Ka3b!BaeTC.R:, 'l:l:TO B pemeHRe CH­
CTeMbl He BXO,I\HT ~arpaMMa BCilOMoraTSJibHOtt aHTeHHbl, HHiI>oPMarur.R: 0 
ICOTOpott co.n;e:plltHTC.R: B H3MepeHHHX 3Ha'leHH.flX CHrHB.lIOB. 3KcnepHMeH­
Ta.7IbHble peayJibTaTbl, IlOJIYt:reHHble .n:JI.R: o.n:noro H Toro JKe ITOJiliroHa, 
KOJIH"leCTBSHHO corJiaCyroTC.R: c peayJibTaTaMK, IlOJiyt:reHHI&rn B ~6.2[22]. 

B §6.4 B rrpH6JIIDKeHHl! "11aCTH"lHo OTPaJKruooiero cpasoBoro 3KPaHa" 
HCCJie.n;oBa.Ho BJIH.mUie 39M1IH Ha xapaKTepHCTl'!KlI 60.JibWHX CTaI.UrOHapHblX 
aHTeHH, rrpe.n;naaHaqeHHblx .n:JI.R: pa6oTbl c JIA :wrn: c .n;pyrl'!MH Bi:reseMHbl­

MH HCTO'UUIKaMK Pa.IJ:.l!:OHSJiy'leHH.'I [23]. 'Pea.7IbHYJO XapaKTepHCTHKy Ha­

!paBJieHROCTH (lUI) TaKOtt aHTSHHbl rrpe.n;CTaBJI.R:STC.R: B B.lme cynepnoaH­
UiH ,JIH B CB06o.n:rwM IlpOCTpa.HCTBe H ee aepKB.libHOro OT6paJKeHH.R:, or­

PaHH'lHBa.R:Cb J!filllb qiaSOB~ HCKaJKeHH.R:MH, BHOCHMb!MH B 3TO OT06paJKe­
Hlie. CaMz cpaaOBble HCKaJKeHHH Mo.n;e.mrpyroTC.R: Ha OCHOBaHHH HCCJ!e.n;o:sa­
HMJI pea.n:bHOro 'cocTO.fIHHH H iI>oPMb! IIO'IBbl. IlOKa3aHO, 'lTO npH IlOJIYWH-

PHHe Jiy'Ia. IlpSBUlllaJOli1ett 3Ea'leHHe 2 f: ( e - yroJI MSC'l'a HCTO'IHHKa 
Y.JIH IIOJIOJKeHMe JIYt:ra), MR aHTeHHbl c .D;OCTaTO'IHO 60JibWHM 3Ha'lSHHeM 
rom BJI.lf.R:HH6M 3SMJIH CJie.nyeT npeHe6petib. TaK' MJI aHTeHHbl c IIOJIHWH­
OHHOtt Jryqa '"'"' IO? YP0BHeM rrepBoro 60KOBOro JISIISCTKa ,UH -30 .n;E 
f KlUI 20 .n;E norpemHOCTb, BHOCHMaJI rrpeHe6peJKeIUieM BJIHJIHHJI 3SM1IH, 

JOCTaBJLR:eT 2%. Ha OCHOBaHHH Bb!Be.n;eH.HblX qlopMyJI, OilHCb!Ba.IOO!HX HCKa­
ZSHRff CHrHaJia, IIPOBO.n;JITCJI H3MepeHHH c IlOMOmbro H3Jiy'larrutero JIA,co­
Bepu;ruooiero ropH30HTa.JILHHli IIOJieT B peJKHMe aBTOCOIIpOBOJK.n;eHHJI B Ha· 
rrpaBJieHRH aHTeHHbl. ITpH 3TOM MeH.R:eTc.R: yrJioMeCTHoe IIOJIOJKeHMe aH -

r6HHH: rro Mepe npH6JIIDKeHH.R: J1A K aHTeHHe, a Ha6JIRJ.n;aeMUii YPOBSHJ, 
• >C~murl!: corJiacyeTCJI c paC'lSTHb!MH o~eHF.a.MR [23]. 

_B §6.5 rrpe,n:JioJKeH H arrpo6HpOBaH Pa.n:l'!OrOJIOrpaif>HtiecKrut MeTo.n; 
orrpe.n;eJieHHJI OTPaJKeHHIDc IIOJIP,tt, OCHOBaHHbltt Ha lflypbe-aHa.JIHae IlOJIJI 
~3.ny'leHRf{ rrepe.n;ruooiett aHTeHHH: Ha IIJIOCKOtt IIOBSPXHOCTH B 06JiaCTH 
)aCKpb!Ba [24]. Ma COOTHOmeHrut K2 - ~2 =0 H div[ =0 ( dtv!l =0) 
i)Jie.n;yeT, "iTc . o6paTHoe lflypbe-rrpeo6paao:BaHHe H3Mepermoro aMIJJmzy'!­

tro-qaaoBoro pacnpe.n;eJieHH.R: Ha rumcKoc'l'H orrpe,n;eJiaeT Beeb _ crreKTp 

IlJIOCKRX BOJIH, perHCTpxrpyeMblJ( aHTeHHott. IlOKa3HBaeTcH, "iTO Tpe6y­
•3Mlifi paaMep o6:racTH xraMepeHrut ("pasMep roJiorJlB,MMii") orrpe.n;eJIHeTca 

?.? 

H3 COOTHOIDSHIDI x,., ~ qBBA/fc0$J.i -C~J.111• r.n;e J.1 R J,2. - cyn .n;Ba 
6Jimitrutmmc HanpaBJieHHJI pacrrpOCTpaHeHHH .n;Byx IlJIOCKIDC BOJIH [24). 
B Tex CJIY'l:l:SRX, KOr~a pa3Mep roJiorpa.MMI:I CTaHOBHTCff cymecTBeHHO 

60JiblllHM ( '· - J, 2. ) , HaKJI~h!BaSTCH TaKllte Tpe60BaH.ll:e K ,I\JIHHe RO­
repeHTHO~Ta .ItJIR ~rurnoro rro.JIHroHa, o6ecrre"1HB8.IOO(ee no;ry"ieHRe Ka­
'leCTBSHHOtt PIHTeP<lJepeHlU'IOHHofi KapTmrn [24]. OrpaHH"ieHHe 06.JiacTH 
H3Mepemrlt IrpHBCJ~HT K B03H.llliHOBSHHJO .1IOJKHHX 60KOBhlX JISITSCTKOB BO­

Kpyr "ymHIJeHHblX JIHHffit" OTp8.llteHmix cHrHaJIOB [24). IIpe~JiaraeTCJI 

MSXaHH3M y'leTa 9Toro eippeRTa H i;PH.rrbTPa.IU'IH JIOJKHHX MB.KCHM'JMOB. 
Vl:cCJie.n;oBaHHJI Ha MaTeMaTH'IeCKHX Mo.n;eJimc ITOKa3HBalOT, '!TO BJIIDIH.lfe 

orpaHH'leHHH o6JtaOTH HaMepeHntt Ha orrpe~eJieHRe ypoBHeli CHrHaJIOB 

rrpeHe6peJKRMO Marro YJKS rrpR x M ~ f 0 JI • Omrc1rnaeTca aTTSCT~lfJI 
6e33XOBOfi Ka.MepH: orrpe.n;eJieH.lfe ypoBHett H HarrpaBJI8HHH OTp8.llteHHblX 
CHrHB.lIOB (24) • 

B 3aKJIRJ"ieHHH CqJoPMYJI.lfIJOBa.HH OCHCBHHe peayJibTaTh! pa60Thl, 
JKa3a.HH 06JiaCTR HX rrpHMeHeHHJI R rryTH ~a.J!bHefunero pa3BHTHJI .lfCCJie­

no:BaHHtt rrpo6JieM, saTpOffYTh!X B ,I\HCCepTa.IU'IH. 

OcHOBHHe peay.JII,TaTH pa6oThl. 

I. .UoKaaano, 'lTO paBHOMepHble Ha KayCT.II'lecKlrr. rroBepxHOCTmc 

aC.lfMIITOTlfll8CKHe pemeHHJI ypaBHSHffit I'eJibMrOJibU,a H MaXCB8JLi1a Mory~ 
6blTb TIOCTpoeHbl B npoH3BOJibHOtt OpTOrOHaJibHOtt CliCTeMe KOop.n;KHaT, 

\OrryCKa.IOUISfi pa3~eJ!eHH8 rrepeMSHHHX XOTH 6H B ypaBHSHHR enKOHaJia. 

2. IlOJIY"18Hbl aCHMIITOTH"iSCKHe Bb!paJKeH:wr, OTIMCb!Ba!OU{H8 3JI8RTpO­

MarHHTHHe IlOJIJI, THIIbl BOJIH H KaycTH"iSCKHe IIOB8pXHOCTH B BOJIHOBO-­
ne (CBSTOBO~e) H c\flepHqecKOM peaoHaTope c ~8JibHO-HSOAHOPO~Hl.ll.' 

3allOJIH8Hll:8M. 

3. IloJiyt:r0Hbl aCHMIITOTH'I8CKHe BlipaJKSKWI, OllllCHBB.lOll{lie &JISKTpo­

MaI'HRTHble ITOJIH B ITOJIHX Bl:IT.R:HyTh!X H CILIDJCHYTHX c\flepo:e:.n;a,,1bHblX pe-
30HaTopax H B aepKaJibHOM TpexocHOM aJI.rtlililCO.i!'.,!l;e. Bi>IBe~eHbl H RCCJie­

.n;oBa.HH KBa.HTOBHe yCJIOBHJI, orrpe.n;eJI.RJ!llU'Ie C06CTB8Hl!1ile 'laCTO'l'b! 9TID 

peaoHaTOPOB, pea.ilH3yeMHe KayCTH'lSCKHe IIOBepxHOCTH H THI!bl BOJIH 

BOSMOJltHb!X KOJie6aH.lltt (.l(JI.R: EH H THTIOB BOJIH). HcCJie~oBaHa npo6Jie­
Ma BHpOJK.n;eHHH co6CTBeHHblX ROJie6and B &TIDC peaoHaTopax. 

4. IlOJIY"iSHhl aCHMIITOTH'ISCKHe BblpalKSHIDi .WUI CKaJI.fl:PHHX li 3JieK~ 

TpOMaI'HHTHHX IIOJiett B TOpOH.D;aJlbHOM pesoHaTope c HeC~HOPO.n:Hb!M 
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• v jJVH,ll;aJibHHM aaIIOJIH8H.HeM .H B IlOJI01v1 TOpo.H,ll;e MR o;mrnpo.rurnx TOPOH­
,I(aJibHHX MO.I(. MeTO,I(OM ITOCJI8,I(OBa.T8Jil>HHX rrp.H6JIIDK8H:irll: .HCCJie,I(OBa.H aqi­
q'>eKT CI!JITliL'I Bl-.lpolK,ll;eHH.R: KpHBH3HOtt TOpa. 

5. Pa3pa6oTaHa paBHOMepHa.R: acHMIITOTlf'!ecRa.R: Teop.H.R: ocecHM -
MeTpli'!Hh!x 3epKa.Jil>HHX aHTeHH, YTO'IBJIIOOla.R: rrp.H6JIIDKeHne KHpxroipa H 
pacrnMpRJOmaJ!: rrpe,n:eJIH ero rrpHMeHHMocTH. 

6. Pa3pa60Trurn Teop.H.R: n a.n:ropHTMI< H3MepeH~ xapaKTepHCTHK 
aHT8HH B 6JIIDKHett 30He Ha cilJep.HtieCKOtt TIOBepXHOCTH, aqxpeKTHBHO pe­
llia.KU1H8 rrpo6JieMY ycTpaHeHIDI HCKa.JKa.IO!llero B..~IDIHH.R: TIOCTOpOHHHX H3JIY­
'18HHll: n OTpa.JKeH~ OT OKPYJKa.IOll!HX rrpe;nMeTOB H 3eMJIH, orrpe,n:eJreHH.'I 
ITO.JI.f!PH3aUHOHHHX, HHTerpaJil>HHX H ,n:pyrHX xapaKTepHCTHK aHTeHH. 

7. Cos.n:aHa MeTo,n:.HKa nsMepeHntt xapa.KTepncTKK 6opToB!:lx aHTeHH 
JIA B YCJIOBH.R:X pea.n:l>HOro ITO.JieTa, IT03BOJim<Xlla.R: ITO pa3pa6oTaHilliM 
CTporHM anropliTMaM H3MepeHHtt ITOJIHOCTbID xapaKT8pH30Ba.Tb TIOJie H3-
JIY'!eHH.R: 6opTOBOtt aHT8HHH c liA, orrpe,n:eJIHTb K03qxpHUH8HT ycHJieHH.R: 
(HJIH ero ,n:HarpaMMY) B rrpoBo,n:HMoM ceKTope li3MepeH~, a TaKJKe pe­

lliHT:O MeTO,I(O.JIOrH'!eCKHe BOITpOCH. 
8. Cos.n:aHHHe MeTO.n:H onpe,n:e.JieHrui: BJIIDIHHR aeM.JIH Ha pe3y.JI1>Ta­

TH H3MepeH~ xapaKTepHCTHK aHTeHH .n:aroT ,I(OCTOB8pHHe, HO Ka'feCT -
B8HHHe oneHKH rrpnro,n:HoCTH ,n:aHHoro noJinroHa. B npo6.JieMe aTTecTa­
unn aH'l'6HHHX ITO.JilirOHOB H 6e3SXOB1lX KaMep ITO BTOPlf'!HHM OTpa.JKeHH­
RM ITP8MOJK8H HOBl:ltt rrepClJeKTHBilliit MeTO,I( pa3.JIOJK8HM 0Tpa.JK8HHHX TIO·· 
nell: B cneKTP TI.JIOCKHX BOJIH (pa.n;xroro.JiorpaQ?nqecK~ MeTo,n:), acqepITH­
:sa.Ial{e OilliCHB8.IOll\Hil: RapTHHy IlO.JI.R: Ha aHT8HHOM IlOJIHroue. 

Ta.KHM o6pa30M, B .n:nccepTanHOHHOil: pa6oTe pa3pa60TaHhl OCHOBH 
HOBl:lX HarrpaBJie~ B pa,n;no~nsHKe rro cneuna.n:I>HOCTH 01.04.03,opneH­
THpo:sa.HHHe Ha perneHHe BHYTPeHHHX H BHernHHX sa,n;aq aJieKTpo,n:HHa.MMKv 
RBa3HOITTH'f 8CKHX YCTpottCTB H Ha 003,I(aHHe HOBHX M8TO,I(OB perne~ 
a¥.TYaJihHI:iX rrpo6.JieM li3MepeH~ ITapa.MeTpOB aHT8HH. 

0CHOBHHe pesyJil>TaTH ,I(HCCepTanHH orry6JIHKOBa.HH B CJI8.I(yJ()ll(HX 
pa6oTax: 
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(Ha apM.H3HRe).H3,n:-Bo EprY, EpeBa.H, 1989, lOOc. 

2. ra3a3RH 8.n. AHaJIH3 ll CHHT83 aHTeHHHX CHCTeM (BOTIUOCH T80pHJ 
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KOBO.JIHOBa.fl aCl'lMilTOTHKa co6CTB8HHHX 8JI8KTPOMarHHTHHX KO.Jie6a.H~ 
B Kpyr.JIOM UHJIIDI.I(p.HtieCROM BOJIHOBO,I(e c aKCHaJI:OHO-CHMMeTpH~HHM 
aarroJIH8HHeM.- IIperrpIDIT E¢>H 886(37)-86, UH!1Ha.·ToMHHqJopM, Epe­
BB.H ' I986, 8c. 
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IT. raaa3JIH s.n., Ko'!apRH B.r., 0KCY3RH r .r. TopOH,I(a.Jil>HHe peaoHa· 
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KpoMe 3Toro, B ~ccepTa:I.U'IH ncrroJib30BaHH MaTeprrariH, orry6JIM­
~oBaHHHe eme B 15 paooTax aBTopa. 
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