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IIPOrPAMMA 

KaH,n;H,n;aTcKoro 3K3aMeHa no cneu;mUihHOCTH 

2.2.14 - AHTeHHbI, cBq-ycTpoifcTBa H HX TeXHOJIOrHH 

no TeXHHqecKHM H <l>H3HKO-MaTeMaTH"l!eCKHM HayKaM 

Hacrn»mru1 nporpaMMa 6a3HpyeTc» Ha KpaTKOM nacnopTe cneu;mUihHOCTH 05.12.07 H Ha 

BY30BCKHX .D:HCU:HnJIHHax, COOTBeTCTB)'IOIUHX rocy.n;apcTBeHHOMY o6pa3oBaTeJihHOMY CTaH,n;apTy no 

HanpaBJieHHIO «Pa.n;HoTeXHHKa». «3JieKTpO,n;HHaMHKa H pacnpOCTpaHeHHe pa,n;HOBOJIH», 

«Y CTpOHCTBa CBq H aHTeHHhI», «Pa.n;HOTeXHHqecKHe u;errn H CHrHaJihI», «Y CTpOHCTBa 

reHepHpOBaHHH H ¢opMHpOBaHH51 CHrHaJIOB», « y CTpOHCTBa npHeMa H npeo6pa30BaHHH CHrHaJIOB», 

«3JieKTpOHHKa», «CxeMOTeXHHKa aHaJIOrOBhIX 3JieKTpOHHhIX ycTpOHCTB », «BbfqHCJIHTeJihHhie 

ycTpOHCTBa H CHCTeMhI», «Pa.n;HOTeXHHqecKHe CHCTeMbI». 

ITporpaMMa pa3pa6ornHa MocKOBCKHM aBHaUHOHHhIM HHCTHTYTOM (rocy.n;apcrneHHhIM 

TeXHHqecKHM yttHBepcHTeToM) cornacoBaHa c MocKOBCKHM rocy.n;apcTBeHHhIM yHHBepcHTeToM HM. 

H.3. EaYMaHa, MocKOBCKHM 3HepreTH"lleCKHM HHCTHTYTOM (TeXHHqecKHM YHHBepcHTeTOM), 

I1HCTHTYTOM pa,n;H03JieKTpOHHKH P AH, YMC no HanpaBJieHHIO 654200 «Pa.n;ttoTexHHKa» H o.n;o6peHa 

3KcnepTHhIM coBeTOM Bb1crneii arrecTaUHOHHOii KOMHCCHH MHHHCTepcrna o6pa3oBaHHH PoccnH:cKoii 

Cl>e.n;epau;HH no 3JieKTpOHHKe, H3Mep1neJibHOll TeXHHKe, pa.n;HOTeXHHKe H CB.sl3H. 

1. OliIIJ;MI TEOPIDI AHTEHH H CBq-YCTPOHCTB. 

YpaBHeHHH MaKcBenna .n:n» HecTan;HoHapHhIX H MOHoxpoMaTH"lleCKHX rrnneii. MaTepHaJihHhie 

ypaBHeHH.sI H THnhI cpe.n;. BeKTOpHhie H CKanHpHbie noTeHIJ;HaJihI 3JieKTpOMarHHTHOro noJIH. 
BoJIHOBhie ypaBHeHH.sr H ypaBHeHH.sr f eJihMroJihu;a. fpaHH"l!Hhie ycnoBH.sr. 3HeprHH 

3JieKTpOMarHHTHoro noAA. TeopeMa YMoBa-IToiiHTHHra. 

ITocrnHOBKa 3a,n;aq 3JieKTpo.n;HHaMHKH, MeTO.D:hI Hx perneHHH. BHyTpeHHHe H BHeIIIHHe 3a,n;aqH 

3JieKTpo,n;HHaMHKH. TeopeMa e.n;HHCTBeHHOCTH. 

CBo6o.n;Hhie 3JieKTpoMarHHTHhie BOJIHhI KaK perneHH» o.n;Hopo,n;Hhrx ypaBHeHHii 

3JieKTpo.n;HHaMHKH B pa3Hhrx cHcTeMax Koop.n;HHaT. ITnocKHe o,n;Hopo,n;Hhie BOJIHhI B H30TponHhrx 

cpe.n;ax c noTep.si:MH H 6e3 noTeph, H B rHpOTpOnHhIX cpe.n;ax (nJia3Ma H ¢eppHT npH HaJIH"lJHH 
no,n;MarHH~rnBaHH.sr). BpameHHe nnocKOCTH noAApH3aUHH, pe3oHaHCHoe nornomeHHe. 

HeMoHoxpoMaTH"lleCKHe BOJIHhI B ,n;HcneprHpy10mHx cpe.n;ax. BoJIHhI B aKTHBHhIX cpe.n;ax; 

npe.n;crnBJieHHe 0 BOJIHOBhIX npoueccax B HeJIHHeHHhIX cpe.n;ax. ITa,n;eHHe nJIOCKOll o.n;Hopo.n;HOH 

BOJIHhI Ha nJIOCK)'IO rpaHHUY pa3.n;ena o.n;Hopo.n;HhIX H30TponHhIX cpe.n;. ,lJ;BOHHOe npeJIOMJieHHe Ha 

rpamiu:e pa3.n;ena c mpoTponHoii cpe.n;oii. 
JlOKaJihHO-nJIOCKHe BOJIHhI H reoMeTpH"l!eCKruI onTHKa. BJIHHHHe HeO,n;Hopo,n;HOCTH cpe.n;hI Ha 

pacnpocTpaHeHHe pa.n;HOBOJIH. YpaBHeHH.sI 3HKOHana H rrepeHoca. YpaBHeHHe nyqa. 

CorrpoBO)l():(aIOIUHii TpexrpaHHHK cI>peHeAA Ha nyqe. l13MeHeHHe non.srpmau:irn B.D:OJih nyqa. -:. 

Bo3HHKHOBeHHe KaycTHK. Pe¢paKU:H» B Heo.n;Hopo.n;Hhrx cpe.n;ax. 
PacrrpocTpaHeHHe pa,n;HOBOJIH B rrpHpo.n;HhIX ycnoBHHX. BJIH.sIHHe 3eMHOii noBepxHOCTH, 

TpOrroc¢ephI, HOHoc¢ephI, KOCMH"lleCKOro rrpOCTpaHCTBa Ha pacnpocTpaHeHHe pa,n;HOBOJIH. 

PacrrpocTpaHeHHe pa,n;HOBOJIH B yp6aHH3HposaHHhIX 30Hax. 
J13nyqeHHe 3JieKTpoMarHHTHhIX BOJIH. 3rreMeHTapHhie H3JIY"l!aTerrH. ErrmKHAA H .n;arrhHAA 30HhI. 

TeopeMa 3KBHBarreHTHOCTH, 3KBHBa.JieHTHhie nosepxHOCTHhie HCTO"l!HHKH. 

3JieKTpoMarHHTHOe rrorre 3a,n;aHHOro pacrrpe,n;eJieHH.sI B036y)l(]J;aIOIUHX TOKOB B 

cso60,n;HOM rrpocTpaHCTBe. ITpHHUHnhI B3aHM03aMeH.sreMOCTH noneii, 3JieKTpH"lleCKHX H MarHHTHhIX 



TOKOB, rrp1rn:u;1m ,ZJ,BOHCTBeHHOCTH. I1pHHI(HII 3JieKTpo.n;HHaMH"llecKoro rro.n.06m1. CBe.n;eHHe 3a,ZJ,a"t.J:H 06 

H3JI)'"lleHHH aHTeHH K HHTerparrhHhThl H HHTerpo-.n.mp<l>epeHI(HaJihHhThl ypaBHeHHHM. 

51BrreHHH H 3a.n;a"t.J:H .n.H<l>paKI(HH. CrporM rrocrnHOBKa .n;H<l>paKI(HOHHhIX 3a,ZJ,a"ll. ,Zl;H<l>paK:u;Hx Ha 

I(HJIHH,ll,pe, rnape H KJIHHe. HHTerparrhHhie ypaBHeHHH B 3a,ZJ,a"llax .ll.H<l>paKI(HH H B036y)l()leHirn Terr 

CJIO')KHOH <l>opMhI. ACHMIITOTH"t.J:eCKHe MeTO,ll,hI B KBa3HOIITH"t.J:eCKOH o6rraCTH: rrpH6JIH')KeHHe floH:reHca

KHpxro<Pa H reoMeTpH"lleCKM TeopHx .n;H<l>paKI(HH. 

lfacrreHHhie MeTO.ll.hI 3JieKTpO,ll,HHaMHKH. ITocTaHOBKa 3a,ZJ,a"t.J:H, rrpe.n;cTaBrreHHe rrorreii, 

arrropHTMH3aI(mI 3a,ZJ,a"t.J: B036y)l()lemrn, H3J1Yl.J:eHHH H .ll.H<l>paKI(HH 3JieKrpOMarHHTHhIX rrorreli H BOJIH. 

ITpoeKI(HOHHhie MeTO,ZJ,hI. ITpo:u;ecc Ey6HoBa-f arrepKHHa. ITpoeKI(HOHHoe HaJIO')KeHHe 

rpaHH"t.J:HhIX ycrroBHii. CBe.n;eHHe 3a,ZJ,a"t.J:H K paccMOTpeHHIO rpaHH"llHhIX ycrroBHii. 

,[I;HcKpeTH3aI(HOHHhie MeTO.ll.hI. ,[I;eKOMII03HI(HOHHhIB rrpHHI(HII. . MaTeMaTH"t.J:ecKoe 

Mo.n;emrpoBaHHe CJIO')KHhIX CTPYKTYP· 

2. TEOPIDI II TEXHIIKA CBq - YCTPOHCTB. 

YpaBHeHHH 3JieKTpo.n;HHaMHKH ,ZJ,JIH HarrpaBJIHeMhIX BOJIH. TeopHx H KJiaccH<l>HKa:u;Hx 

CB060,ZJ,HhIX BOJIH B rrpO,ll,OJlhHO-peryJIHpHhIX HarrpaBJIHIOII(HX CHCTeMaX. 

THrrhI HarrpaBJIHIOII(HX cHcTeM. ITorrhie 11 KOaKCHaJihHhie BOJIHOBO,ZJ,hI. ,Zl;H3rreKTpH"t.J:ecKHe 

BOJIHOBO,ZJ,hI H JIHHHH rroBepxHOCTHhIX BOJIH. ITorrhie BOJIHOBO.ll.hI c "t.J:aCTH"llHh™ ,ZJ,H3JieKTpH"lleCKHM H 

rHpoTporrHh™ 3arrorrHeHHeM. ITorrocKOBhie H MHKporrorrocKOBhie JIHHHH, merreBhie H KorrrraHapHhie 

BOJIHOBO,ZJ,hI. OrrTH"t.J:eCKHe BOJIHOBO,ZJ,hI, cBeTOBO,ZJ,hI. 3aMe,ZJ,JIHIOII(He cTpyKTYPhI. HcKyccrneHHhie 

,ZJ,H3JieKrpHKH. KBaJHOIITH"lleCKHe HarrpaBJIHIOII(He CHCTeMhI. 

TexHH"t.J:eCKHe xapaKTepHCTHKH H oco6eHHOCTH KOHCTPYlfPOBaHHH <l>H.n.epoB pa3JIH"t.J:HhIX 

.n;HarraJOHOB. KoHCTPYKTHBHO-TexHorrorH"t.J:eCKHe oco6eHHOCTH MHKporrorrocKOBhIX JIHHHH. 

TeopHx 3JieKrpoMarHHTHhIX pe3oHaTOpoB. I1orrh1e pe3oHaTOphI. ,Zl;H3JieKrpH"lleCKHe H 

<l>eppHTOBhie pe30HaTOphI. Pe30HaTOphI Ha OCHOBe rrrraHapHhlX CrpyKTyp. 0TKphIThie 

KBa3HOIITH"lleCKHe pe30HaTOphI. 

TexHH"lleCKHe xapaKTepHCTHKH H oco6eHHOCTH KOHCTPYlf POBaHHH pe3oHaTopoB pa3JIH"llHhIX 

THIIOB. 

TeopHx cJIO')KHhIX BOJIHOBO,ZJ,HhIX ycTpoH:cTB. MHoroMO.ll.OBhie MaTpH:u;hI paccexHHH, 

rrpoBO.ll.HMOCTH H corrpoTHBJieHHH. OcHOBHhie CBoiicrna o.n;HOMO.ll.OBhIX MaTpH:u;. 

3KBHBarreHTHhie cxeMhI BOJIHOBO.ll.HhIX ycrpoH:crn. 3rreMeHThI TeopHH :u;erreH: CBq. KpyroBhie 

,ZJ,HarpaMMhI IIOJIHhlX corrpOTHBJieHHH H rrpOBO,ll,HMOCTeit 

I1pHMeHeHHe o6meif TeopHH crro')KHhIX BOJIHOBO.ll.HhIX ycrpoH:crn H TeopHH :u;erreif CBq rrpH 

HCIIOJlh30BaHHH pa3JIH"llHhIX HarrpaBJIHIOII(HX CHCTeM. 

<l>H.n;epHhie ycTpoiicTBa H HX 3JieMeHThI. MeTO.ll.hI corrracoBaHHH. Y3Korrorrocttoe H 

rnHpoKorrorrocHoe corrracoBaHHe. OrpaHH"t.J:eHHH Ha rrorrocy corrracoBaHHH. CorrracyIOmHe 3JieMeHThI 

,ll,JIH JIHHHH pa3HhIX THIIOB. 

3rreMeHThI B036y)l()leHmr BOJIHOBO,ZJ,OB H pe3oHaTopoB. Coe.n;HHeHHH JIHHHH rrepe.n;a"t.J:H, 

rrepexo.n;Hhie 3JieMeHThI, Bpama10mHecx co"t.J:rreHeHmr. PaJBeTBJieHHH, MOCTOBhie coe.n;HHeHHH. 

HarrpaBJieHHhie OTBeTBHTerrH. 

y crpOHCTBa peryrrHpOBaHHH aMIIJIHTY.ll.HhIX, <l>a30BhIX H IIOJIHpH3al{HOHHhIX xapaKTepHCTHK. 

A rreHIOaTophI, <l>aJoBpamaTeJIH, rroJIHpH3aTophI. 

Y crpoiicTBa c rrpHMeHeHHeM <PeppHTOB. BoJIHOBO.ll.Hhie, KOaKCHaJihHhie, rrorrocKOBhie H 

MHKpOIIOJIOCKOBhie <l>a30BpamaTeJIH, BeHTHJIH, :U:HPKYJIHTOphI H orpaHH"llHTeJIH. 

KoMMyTaI(HOHHhie ycTpoiicrna, rrpHMeHeHHe <l>eppHTOB H rrorrynpoBO.ll.HHKOBhIX 3JieMeHTOB. 

AHTeHHhie rrepeKrr10qaTerrH. 

qacTOTHhie <l>HrrhTphI, 3JieMeHThI TeopHH H KJiaCcH<l>HKa:u;Hx. PearrHJa:u;HH <l>HrrhTpoB B BH,ZJ,e 

BOJIHOBO,ll,HhIX, KOaKCHaJihHhIX, IIOJIOCKOBhIX H MHKpOIIOJIOCKOBhIX KOHCrpyKI(HH. IlepecTpaHBaeMhie 

<l>HJihTphI. 

-



ITpHHUHIIhI rrocrpoeHHSI H MeTO,llhI rrpoeKTHpOBaHHSI rrpHeMO - rrepe,llaIOIUHX ycrpOHCTB csq. 

0co6eHHOCTH aKTHBHhIX CBq-ycTpOHCTB Ha OCHOBe IIOJiyrrpoBO.llHHKOBhIX H MHHHaTIOpHbIX 

BaKYYMHhIX rrp.H6opoB (reHepaTOphI, yMHOJKHTeJIH qacTOThI, MaJIOlIIYMSIIUHe yc.HJIHTeJIH). 

ITp.HMeHeHHe 6HrroJIS1pHhIX H rroneBhIX TpaH3HCTopoB, naBHHHo-rrponeTHhIX .llHO.llOB, TYHHeJihHhIX 

.llHO,llOB H ,[{HO,llOB f aHHa. 

Oco6eHHOCTH MOIUHhIX csq-ycTpOHCTB (KJIHCTj)OHHhie YCHJIHTeJIH, MarHerpOHHbie 

reHepaTOpbI H reHepaTOpbI Ha JIEB H JIOB). 

ITacCHBHbie HeJI.HHeHHhie csq ycTpoH:crna Ha rronyrrpOBO,llHHKOBhIX rrp.H6opax. 

TpaH3HCTOpHhie H .llHO.llHhie rrpeo6pa3oBaTeJI.H qacTOThI. 

Teop.HSI H TeXHHKa rrepe.llaq.H c.HrHanoB no BOJIOKOHHo-orrTHqecKHM JIHHHSIM CBSI3H. 

I1pHMeHeH.He CBq - ycTpOHCTB H CHCTeM B TeXHOJIOrHH I1pOH3BO,llCTBa, 6HOJIOrHH H 

Me.[{HU.HHe. 

qHCJieHHhIH 3JieKTp0,llHHaM.HqecKHH pacqeT OCHOBHhIX THIIOB CBq-yCTj)OHCTB. 

3. TEOPIDI H TEXHHKA AHTEHHbIX YCTPOHCTB H CHCTEM. 

Teop.HSI aHTeHH. ITp.HeMHM H rrepe.llaIOIUM aHTeHHhI, 11x ocHOBHhie rrapaMerphI H TexH11qecK11e 

xapaKTepHCTHKH. CooTHOllleHIIe pe:>KHMOB rrp11eMa H rrepe,llaq}I, TeopeMa B3a.HMHOCTH. 3cpcpeKTHBHM 

IlOBepxHOCTh aHTeHHhI. 06paTHOe H3JiyqeHHe rrpHeMHOH aHTeHHhI. I1p116JIH:>KeH.He 3a,llaHHhIX TOKOB H 

rrpHMeHeHHe cBe.[(eHHH 06 3neMeHTapHhIX H3JiyqaTeJISix B TeopHH aHTeHH. YqeT BJIHSIHHSI 3eMHOH 

IIOBepXHOCTH H 3KpaHOB. 

CHcTeMa O.llHOTHIIHhIX H3JiyqaTeneH:. TeopeMa rrepeMHO:>KeHHSI ,ll.HarpaMM. 3KBHBaJieHTHhie 

pellleTKH. HerrpepbIBHhie pacrrpe,lleJieHHSI. BJIHSIHHe aMIIJIHTY.llHO-<l>a3oBoro pacrrpe,lleJieHHSI rroJISI H 

KOHcpHrypauHH arrepTypbl Ha OCHOBHbie xapaKTepHCTHKH aHTeHH. CTaTHCTHqecK.He xapaKTep.HCTHKH 

aHTeHH. 

MHoro311eMeHTHhie aHTeHHhI (pellleTKH). B3aHMO,llelicrn.He 3JieMeHTOB, MeTO.ll HaBO.UHMhIX 

3 . .[(.C. B rrp.H6JIH)l(eHHH 3a,llaHHhIX TOKOB. 

<Da3HpOBaHHbie aHTeHHbie pellleTKH (<DAP). qaCTOTHOe, <l>a30BOe H <l>a3oqacTOTHOe 

CKaH.HpOBaHHe. Ll:HcKpeTHhIH H .[(HCKpeTHO-KOMMyTaUHOHHhIH MeTO.llhl. I1p.H6JIH:>KeHHe 6ecKOHeqHQH 

pellleTKH, TeopeMa <D110Ke. MttoronyqeBbie aHTeHHhie pellleTKH. 

BorrpochI CHHTe3a aHTeHH. CBepxHarrpaBJieHHOCTh. T.Hrrhr aHTeHH H HX pean113au1rn B 

pa3JIHqttbIX ,llHaIIa30Hax BOJIH. 

AttTeHHhI .llJIHHHhIX, cpe,n:H.HX H KopoTKHX BOJIH. B116paTopHhre aHTeHHhI .llM .[(Harra30HOB KB 

H YKB. AHTeHHhI 6erymeH: BOJIHhI ,llHCKpeTHOro H tterrpephIBHoro THIIOB. 

Crr.HpanhHhie, ,llH3JieKrp11qecKHe H pe6p11cTo-cTep:>KHeBhie aHTeHHhI. qacTOTHO-He3aBHCHMhie 

aHTeHHhI. PyrropHbie, 3epKaJihHbie, JIHH30Bbie, meneBhie H .llpyrHe aHTeHHhl csq. 

AHTeHHhie pellleTKH c 3JieKTpOHHhIM CKaHHpoBaHHeM. C.HcTeMhI yrrpaBJieH.HSI <DAP, 

rrp.HMeHeHHe cpeppHTOB H rronyrrpOBO.llHHKOBhIX 3JieMeHTOB. AKTHBHhie pellleTKH (A<DAP). I1pHeMO -

rrepe.ua10mHe MO.llYJIH. CaMo<l>oKycHpyIOIU.HecSI aHTeHHhie cHcTeMhI. ManolIIYMSIIUHe attTeHHhre 

CHCTeMbI. AHTeHHhl c MO,[(eJI.HpyeMbIMH rrapaMeTpaMH. A.llarrTHBHbie aHTeHHhI. AHTeHHhl ,llJISI 

1IIHpoKorro11ocHhIX cHrHanoB. AHTeHHhie cHcTeMhI c pery11.HpyeMhIMH rroAApH3a[(HOHHhIMH 

xapaKTepHCTHKaMH. MoHOHMrrynhCHhie attTeHHhie CHCTeMhI. 

.lJ:HarpaMM006pa30BaHHe <DAP c IIOMOIUhIO OIITHqecKHX MeTO,llOB. BoJIOKOHHO-OIITHqecKHe H 

rn6pH.llHhie ,llHarpaMMoo6pa3yIOIUHe cxeMhI (LJ:OC) <DAP. PMHOOIITHqecKHe aHTeHHbI. 

YqeT oco6eHHOCTeli pacrrpocTpaHeHHSI PMHOBOJIH H pacrrono:>KeHHSI aHTeHHhI. BorrpochI 

Ha,lleJKHOCTH aHTeHHO-<l>H,llepHbIX ycrpOHCTB. 

l13MepeHHe rrapaMeTpOB aHTeHHO-<l>H.uepHbIX ycTpOHCTB. 

ITpHMeHeHHe aHTeHHhIX ycTpolicTB H cHcTeM · B TexttonorHH rrpoH3BO,llCTBa, 611onorHH H 

Me,llHUHHe. 

qHCJieHHhIH 3JieKTpO,llHHaMHqecKHH pacqeTa OCHOBHhIX THIIOB aHTeHHhIX ycrpoHCTB H CHCTeM. 



4. IlPOEKTHPOBAHHE H OIITHMH3AQIDI AHTEHH II CBq-YCTPOMCTB, A 

T AK)KE TEXHOJIOrIDI HX IlPOH3BO)J;CTBA. 

CoapeMeHHhie KOMIIhIOTepHhie TexHononrn: rrpoeKTHpoaamui:, pacqern H orrTHMH3aIJHH 

aHTeHHhIX H CBLI - ycTpoii:cTB urnpoKoro rrpMMeHeHHSI. Mo.uenM 6a30BhIX :meMeHTOB pa3HhIX 
ypoBHeit Cocrnanem:1e Mo.uenM CJIO)I(HOro o6'heKTa. 

TexHonorMsi: H3fOTOBJieHHSI aHTeHH H CBLI-ycTpoiicTB. 
MeTO.llhI TexHonornM KOHCTpyttpoaaHHSI aHTeHHhIX H CBLI-ycTpoiicrn. 
MeTO.llhI TexHonornM KOHCTpyttpoaaHHSI HHTerpanhHhIX cxeM CBLI. 
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,l(OilOJIHIITEJihHAJI IlPOrP AMMA 

KaH,llJl,n:aTCKOro 3K3aMeHa no cnel.(IlaJibHOCTH 

2.2.14 - AnTenuh1, CBq -ycTpoilcTBa H ux TexuoJiorHH 

1. MaTeMaTuqecKHe MOJJ.eJIH JJ.HOJJ.OB H Tpau1ucTopoa 

MaTeMaTI1tJecKM Mo,n:eJib p-i-n .n:no.n:a. 3KBIIBaJieHTHM cxeMa. ITpe.n:eJibI npI1MeHI1MOCTI1. 

MaTeMaTiltJeCKM 3apsmosM MO,lleJib sapaKTOpHoro ,llilo,n:a. 3KBIIBaJieHTHM cxeMa. YtJeT 

OCHOBHbIX noTepb npII OTnilpaHIIII p-n nepexo.n:a. MaTPillJHOe npe,llCTaBJieHile ,llIIO,n:a. y CJIOBIISI 

npeo6pa30BaHI1SI MaKCIIMaJihHOH MOlllHOCTM. Pe)l(IIMhI pa6oThI Mo,n:enn: attanil3 CIIHTe3. ITpe,n:eJibI 

npIIMeHIIMOCTII. 

MaTeMaTMtJeCKMe 3apsr.n:osb1e Mo,n:enn 6I1noJISipHoro II nonesoro TPaH3IICTopos B pe)l(I1Me 

MaJIOro II 60JibIIIOro CilrHaJIOB. 3KBIIBaJieHTHhie cxeMbI. YtJeT COBOKynHOCTII HeJIIIHeHHbIX 3cpcpeKTOB 

B pe)l(I1Me 6oJihIIIOro cI1rnana. Pe)l(HMhI pa6oThI Mo.n:eneil: CHHTe3 H aHaJIH3. ITpe,n:eJibI npHMeHHMOCTH. 

2. MeTOJJ.hI aBTOMaTH3Hpoaauuoro npoeKTupoaauuH Bq u CBq ycTpoilcTB 

CHHTe3 onTHMaJihHhIX pe)l(HMOB pa6oTbI aKTMBHhIX 3JieMeHTOB. Bxo.n;Hhie II BhIXO.D:Hbie 

napaMeTpbI Mo,n:eneH:. OcHOBHhie KpHTepHH onTHMaJihHOCTH H orpaHI1tJeHI1SI. 

CHHTe3 corrracyiome-KoppeKTHpyiome-cpm1hTP)'lOlllHX ueneil Bq II CBq ycTpoilcTB. OcHOBHhie 

KpHTepHH onTHMaJlbHOCTII H orpaHillJeHmI. CHHTe3 3KBHBaJieHTHbIX cxeM no BXO,llaM H BbIXO.D:aM 

aKTHBHhIX 3JieMeHTOB. On:eHKa npe,n:eJihHOil IIIHpoKononocHocTH. CHHTe3 corrracyiomHx 

tJeTb1pexnoJIIOCHHKOB npII npomsoJibHhIX HMMIITaHcax reHepaTOpos H Harpy3oK. CIIHTe3 

cpI1JibTpyiomI1x II KoppeKTIIP)'lOlllIIX u:eneil. Oco6eHHOCTH CIIHTe3a corrracyiome-cpIIJibTPYIOIIlIIX 

n:eneH: npeo6pa3oBaTeneH: 11acTOThI Ha .n:I10,n:ax. 

Peanman:Hsr corrracyiome-KoppeKTI1pyiome-cpm1hTPYIOIIlIIX n:eneil B cocpe.n:oTOtJeHHO-

pacrrpe.n:eneHHOM II pacnpe.n:eneHHOM 3JieMeHTHOM 6a3I1cax. PeaKTaHCHbie npeo6pa30BaHHSI qacTOThI. 

3KBHBaneHTHhie npeo6pa30BaHI1sr u:eneH:. YtJeT Heo.n:Hopo.n:HocTeH: CBq TPaKTa. 

AHaJIIl3 KOHCTPYKU:IIH CBq ycTpOHCTB B reoMeTpiltieCKOM II CMeIIIaHHOM 6a3HCaX BXO.ll:HhIX 

napaMeTPOB. Pac11eT K03cpcpI1U:HeHTOB qyscTBIITeJihHOCTH H crnTHCTI111ecKI1H aHaJIH3. 0rrTIIMH3au;Hsr 

pa6otJHx xapaKTepIICTHK. AsT0MaTI1tJecKoe pa3MemeHI1e npoeKTHpyeMoro YCTPOHCTBa Ha nnocKocTH 

II cpopMI1pOBaHHe OnIICaHHSI TOnOJIOrHH. 

3. CoapeMeHHhie TeHJJ.CHUHH B KOHCTpyupoBaHHH H TeXHOJIOrHH ycTpOHCTB CBq 

ITocTPoeHI1e CBq cpI1JihTpos c .n:onoJIHIITeJihHhIMH CBSI3SIMII Me)l(.ll:y pe3oHaTOpaMI1. ITonocKOBhie 

cpI1JibTpbl Ha MHOfOMO,llOBbIX pe30HaTOpOB. 0nTIIMil3aQIISI napaMeTpOB CBq cpIIJihTPOB, 

BbIIIOJIHeHHbIX Ha OCHOBe CBSI3aHHbIX JIIIHIIH rrepe.n:a11I1. 

Oco6eHHOCTII npoeKTilpOBaHIISI II KOHCTPYHPOBaHHSI cBq ycIIJIIITeJieil .ll:JISI aKTIIBHbIX ; 

cpa3HposaHHhIX aHTeHHhIX perneTOK. MeTO.ll:hI noBhIIIIeHIISI KIT,[.( ycIIJIHTeneil MOIIlHOCTH. 

Cornacyiomile u:enH .n:nsr TpaH3IICTOpHhIX ycHJIHTeneil MOIIlHOCTH. 

MeTo,n:hI aHaJIH3a MHOroMO.llOBhIX nonocKOBhIX nonocKOBhIX CTPYKTyp, IICnOJih3yeMhIX ,n:JISI 

nocTpOeHHSI IIIIlpOKOnOJIOCHbIX yrrpaBJISieMhIX cBq YCTPOHCTB. MaTeMaTHlJeCKHe MO,n:eJIH 

MHOfOMO,llOBbIX nOJIOCKOBbIX CTPYKTyp, HCnOJib3YIQI!lm) ,lleKOMn03IIU:IIOHHbIH rro.n:xo.n: II KOHcpOpMHhie 

npeo6pa3oBaHHSI. 

t1 A nTQuuL ... nA•n&>Ttru u uv ~ TTPMPUTIHla Oll'tll 



MeTO.UbI amuuna ynpaaJUieMbIX CB1I arremoaTopoa H KOMMyrnrnpoa, BbIIIOJIHeHHbIX B 

cocpe.z:i;oToqeHHOM H pacrrpe.z:i;erreHHOM 6a:mce. 

MeTo.n;1>1 aHarrma H CHHTe3a yrrpasJUieMbIX rrorrynpoao.n;HHKOBbIX H <PeppHTOBbIX CB1I 

<Pa3oapall!aTerreit 

MeTO.UbI pacqern H rrpoeKTHpoaaHH.sI rrpHeMo-rrepe.n:ruoll!MX ycHJIHTeJibHbIX Mo.uyrreH: CB1I 

.UHaIIa30Ha B HHTerparrbHOM HCIIOJIHeHHH. 

MarroIIIYM.sill!He CB1I rrpHeMHbie ycHJIHTeJibHhie MO.UYJIH. Y CHJIHTeJIH MOIIIHOCTH .UJUI aKTHBHbIX 

<Pa3HpOBaHHbIX aHTeHHbIX perneTOK. 

ITpHHUHIIbI IIOCTpOeHHSI H oco6eHHOCTH KOHCTPYKTHBHO-TeXHOJIOrHqecKOH pearrH3aUHH 

HOBOro IIOKOJieHmI rreqaTHbIX .[{HIIOJibHbIX mrryqaTerreH: c CHMMeTpHPYIOIIIHMH ycTpOHCTBaMH THIIa 

«rracToqKHH xaocT». ITop.sI.UOK rrocTpoeHH.sI 3KBHBarreHTHbIX cxeM H3rryqaTerreH:, rro3BOJUIIOIIIHX 

orrpe;::i:eJIHTb HaqarrbHbie 3HaqeHH.sI :meKTpHqecKHX rrapaMeTpOB H COOTBeTCTByIDIIIHX reoMeTpHqecKHX 

rrapaMeTpOB CTapTOBOro o6JIHKa H3rryqaTerreH:. 0rrTHMH3aUHSI 3JieKTpHqecKHX H reoMeTpHqecKHX 

rrapaMeTpOB MeTO.UOM corrp.sI)l(eHHbIX rpa.z:i;HeHTOB H c HCIIOJib30BaHHeM CHCTeM aBTOMaTH3HpOBaHHOro 

rrpoeKTHpoaaHH.sI "WIPL-D'', "CST Microwave Studio'', "CST Studio Suite". B1>16op uerreaoH: 

<PYHKUHH, KpHTepHeB OIITHMH3auHH H KJIIOqeBbIX rrapaMeTpOB, rro.z:i;Jie)l(all!HX OIITHMH3auHH. 

ITpHHUHIIbI IIOCTpoeHHSI H oco6eHHOCTH KOHCTpYKTHBHO-TeXHOJIOrHqecKOH pearrH3aUmf 

HOBbIX THIIOB .z:i;ayxqacTOTHbIX ye.UHHeHHbIX ,IJ;HIIOJibHbIX H OT,[{eJibHO CTO.sill!HX O,IJ;HO- H 

.z:i;ayxqacTOTHbIX .UHpeKTOpHbIX aHTeHH, KaK c MOHOIIOJibHbIM, TaK H c ,[{HIIOJibHbIM B036y,n;HTeJI.sIMH. 

ITocTpoeHHe CTapTOBOro o6JIHKa, BbI6op KJIIOqeBbIX rrapaMeTpOB OIITHMH3aUHH, uerreBOH <PYHKUHH H 

KpHTepHeB orrTHMH3aUHH. Mcrrorr1>3oBaHHe CAITP "WIPL-D", "CST Microwave Studio", "CST Studio 

Suite". 

0,n;HO - H MHOrorryqeBbie <Pa3HpOBaHHbie aHTeHHbie perneTKH c HCIIOJib30BaHHeM HOBbIX 

THIIOB o.z:i;HoqacTOTHbIX .UHIIOJibHbIX H .n;HpeKTOpHbIX aHTeHH. ITpHHUHIIbI rrocrpoeHH.sI, oco6eHHOCTH 

<PopMHpOBaHH.sI ,[{HarpaMM006pa3yIDIIIHX ycTpOHCTB Ha HOBOH 3JieMeHTHOH 6a3e - IIOJIOCKOBbIX H 

MHKporrorrocKOBbIX Mocrnx (MaTpHUbI EaTrrepa) H HarrpaarreHHbIX orneTBHTeJUix (MaTpHUbI Erracca H 

HorreHa). XapaKTepHCTHKa HOBbIX THIIOB .n;H<P<PepeHUHaJibHbIX <Pa3oBpall!aTerreH: B IIOJIOCKOBOM H 

MHKpOIIOJIOCKOBOM HCIIOJIHeHH.sIX Ha MHOroCJIOHHbIX MeTarrO-,IJ;H3JieKTpHqecKHX CTPYKTypax. 

ITpHMeHeHHe TeXHOJIOrHH TOJICTOIIJieHOqHbIX MHKpocxeM c COBMeCTHO crreKaeMbIMH rrpOBOMIIIHMH H 

,IJ;H3JieKTpHqecKHMH rracTaMH H MaTepHarraMH (TexHorrom.sI "Co-fired ceramic"). Oco6eHHOCTH 

HCIIOJib30BaHHSI rrocrre.uosaTeJibHOro coe;::i:HHeHHSI MHOrOIIOJIIOCHHKOB rrpH «BepTHKaJibHOH» 

.z:i;eKOMII03HUHH <Pa3oapall!aTerreH:, rrpHMeHeHHe MaTpHU corrpoTHBJieHHH <PparMeHTOB. AHarrH3 

ycTpOHCTB caepXBbICOKOqacTOTHOro ,[{HaIIa30Ha co CMe)l(HbIM pacrroJIO)l(eHHeM HCTOqHHKa CJffHaJia H 

Harpy3KH. ITpoeKTHpoaaHHe CB1I ycTpoH:crn c rrorrHoCTbIO 3KpaHHpoaaHHbIMH BHyrpeHHHMH 

<PparMeHTaMH, HMeIOll!MMH pa3JIHqHbie 3HaqeHH.sI OTHOCHTeJibHOH .UH3JieKTpHqecKOH rrpOHHUaeMOCTH 

cpe,n;bI pacrrpocrpaHeHHSI CHrnarra. CrreuH<PHKa KOHCTpYKTHBHO-TeXHOJiomqecKOH pearrmaUHH B 

BOJIHOBO,IJ;HOM, IIOJIOCKOBOM H MHKpOIIOJIOCKOBOM HCIIOJIHeHH.sIX, a TaK)l(e Ha KpHCTarrrrax 

rrorryrrpoao.n;HHKOB ,n;Harra3oHa CB1I. B1>16op cTapToaoro o6rrHKa aHTeHHOH pemeTK.H ,n;JUI 

rrocrre.n:yIDll!eH: orrTHMH3aUHH B CAITP "WIPL-D'', "CST Microwave Studio'', "CST Studio Suite". 

Porr1> KnaccHqecKHx pacqeTHbIX rrpoue.uyp ycTpoH:crn CB1I H aHTeHH B <PopMHpoaaHHH cTapToaoro 

o6nHKa rrpoeKTHpyeMoro H3.UeJIHSI. 
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