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1. HEJIX OCBOEHHUS TUCHUAIIJIMHBI

Hemssmu ocBoeHus aucuuiumibl "YerpoiictBa CBY u aHTeHHB" SBIISIOTCS:

1. IIpuobpeTenne 3HaHUA, YMEHHUS U HAaBHIKOB, 00ECIIEUNBAIOIINX JOCTHXKEHUE TIEJIEH OCHOBHOM
o0pa3oBaTe/IbHON IPOrpaMMBI 110 HalpaBIeHUIO «PaquoTeXxHuKay.

2. TloaroroBka B 06JIaCTH pagUOTEXHHKH H UH(POTENEKOMMYHHKAIMH 11 DEIICHHS 33134
CO3/JJaHMs] HOBOHM M COBEPIICHCTBOBAHHUS CYIIECTBYIOIMUX YCTPOUCTB CBI3H M aHTEHH.

3agauu:

1. O3naKkoMIieHHE C COBPEMEHHONW METOHOJIOTHEH HAYIHO-TEXHAIECKOTO TBOPUYECTBA.

2. IloaroToBKa Ul HCIONB30BaHHMSA PAAMOTEXHUYECKUX 3HAHHN IIPH PEINCHUM NPAKTHYSCKHX
3ajad Mo pa3paboTke H DIKCIUTyaTallid CHCTEM, YCTPOMCTB M KOMIUIEKCOB paIHOTEXHHYECKOTO
npodus.

2. MECTO JUCIIMIIVYIMHBI B CTPYKTYPE OIIOII
Hucnunmmubaa «YerpoiictBa CBY W aHTeHHBI» OTHOCUTCS K 49acTd, (OPMUpPYeMOi
y4acTHHKaMHU oOpa3oBaTensHbIX oTHomeHu#H (B1.0.13).

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS ITO JUCLHHUIIVIMHE
[Inasupyemble pe3ynbTaThl OOydYeHHs IO [JHUCIMIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH
e3ynbTaTaMu ocBoeHus OITOII (koMIeTeHIMAMY H HHIMKAaTOpaMH JOCTHKEHHS KOMIIETEHITHH)

DopMHUpyEMBbIe [Inannpyemsie pe3ynbTaThl 00ydeHNs IO JUCIUIUIMHE, B HaumeHoBanue
KOMIIETEHIITHHA COOTBETCTBHH C HHAUKATOPOM JOCTMIKCHHA KOMIICTCHIIMHA OLICHOYHOr'O CpEeaACTBa
(koz, conepxanue WHaukaTop OOCTHXEHUS PesynpraTe o6yduenus no
KOMIIETEHIIMH) KOMIIETEHLIMH JUCLUILUIMHE
OIIK-1. OIIK-1.1. 3raeT oCHOBBI 3HaeT OCHOBHEBIE 3aKOHBI | Ompoc 1o mpoMIeH-
Cnocoben MaTeMaTHKH, QU3HKH, TEOPHUH NOJIA HOMY TE€OPETHYECKO-
HCIONb30BaTh BBIYUCIIATEIBHOM TEXHUKH H PacIpOCTpaHEHHS My MaTepHaiy.
TIOJIOKEHHS, IIPOrpaMMHUPOBaHUS. paauoBosH B cBo6oHOM | TecToBEIE BOIIPOCH B
3akoHbl ¥ MeTofbl | OIIK-1.2. YMeer pemate | npocTpaHCTBE U 1abopaTOPHBIX
€CTECTBEHHBIX CTaH/IapTHHIE HaIPaBIISIONTIX paboTax u
HayK H npodecCHOHANEHEIE 3a/1a4H | CHCTEMaX JHara3oHa [IPaKTHIECKUX
MaTEMAaTUKH U1 | C IPUMEHEHHUEM CBY; 3aHATHAX.
peleHus 3aaa4d €CTECTBEHHOHAYYHBIX H VYMeeT UConp30BaTh IIpakTko-
UHXXEHEPHOU OOINENH)KEHEPHBIX 3HAHUM, | IOJIOXKEHMA 3aKOHA U OpUEHTHPOBAHHEIE
JNECATETBHOCTH. METO0B MaTEMATUYECKOTO | METOMBI pacuéTa 3ajaHus.
aHaJIM3a ¥ MOJEIHPOBAHHUS. | STEKTPOMArHUTHBIX
OIIK-1.3. Bnageer none# npu anammsze CBY
HAaBLIKAMH TEOPETHIECKOT0 | YCTPOMCTB M aHTEHH;
U Bnageer
JKCIEPHMEHTAILHOTO MaTeMaTHYECKUMHU
HCCIIeIOBaHUS OOBEKTOB METOAAMH IS PELICHUS
npothecCHOHATBHOIA 3a71a4 UHXKEHEPHOU
JESTENLHOCTH. JEATEIBHOCTH B 00JIacTH
CBUY ycTpoiicTs 1
aHTEHH.
OIIK-2. OIIK-2.1. 35aet MmeToab! 3naeT MeTon! 06paboTku | JlaboparopHsie paGo-
Cnocoben 06paboTky 1 H TIpeICTABICHHSA THI ¢ QU3MUECKAM
camocTosTensEo | IIPEACTABIIEHUs PE3YIIbTATO Pe3yIbTaToB IIPH 060Dy I0BAHHEM.
[P 3KCIEPUMEHTAIBHBIX | SKCIIEPUMEHTATBHBIX




IIPOBOJIUTH HCCIIEIOBAHUAX MpoleccoB | uccrepoBanuax CBY Ortuer no
JKCIEpPAMEHTAIIBH OPOXOXACHHUA CUTHAIOB YCTpOﬁCTB H aHTCHH. HaﬁopaTopHOMy
bIe HCCIeIoBaHmsg | GEPE3 PasIUUHEI ‘YMeeT caMOCTOSATENBHO NPaKTHKYMy.
aJTUOTEXHUYECKHE
A HCHONE30BATE l;Tp . BBITIOJIHATE U3MEPEHUS
PRIV PE- [IPH SKCNEPHMEHTAIIBHBIX
OCHOBHEIC OINlK-2.2. YmeeT
[IDHEMEL HCCIIEIOBaHHUAX aHTEHH U
p CaMOCTOSTENBHO BBIIOHSATH 5ot CBY
06paboTku 1 HABITIO/IEHHs ¥ H3MepeHus | ° © POACTE B
IpeICTaBICHASL IIPH SKCIIEPEMEHTATBHBIX J1aGOPATOPHBIX YCIIOBUSIX.
[OJTy e HHBIX HCCIIEIOBAHMAX B Braneer HaBbIKaMu
JAHHEIX. 1ab0opaTOPHEIX YCIOBHIX H3MEPEHHMS IapaMeTpoB
OIIK-2.3. Bnaneer CBY ycTpo#cTB U aHTEHH
HaBbIKAMH U3MEPEHHS PAAMMIHBIX THIIOB.
[IapaMeTpoB
PaOTEXHUYECKUX
nponeccop H 06paboTku
TIOIYyYEHHBIX 3HaYCHUH
4. OBBEM U CTPYKTYPA JUCIIUIIVINHBI
TpynoeMKoCTh AUCITHILTHHBI COCTABIIACT 7 3a4€THBIX SIUHUI, 252 JacoB.
TemaTu4ueckuii nian
¢popma o0yuenusi — ouHan
KonTakxTHas pa6ota DopMEI
obygarommxcs TEKYIIEero KOHTPOJIS
C MeIaror9ecKiuM yCIIeBaeMOCTH,
a pabOTHHKOM . tdopma
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Pazgen 1
1 | Jlusnu nepenaqm. 5 1 2 2 7
2 | HampsxeHHs ¥ TOKH B 5 2 2 4 It 8
MpOU3BOJILHOM cedueHun JIIT.
3 | CornacoBanne JIII. 5 3 2 4 4 8
4 | IloHsTHE MHOTOTIOMIOCHHKA U 5 4 2 4 4 1 8
MAaTpHILbI SHEPTHSL
QJIEKTPOMAarHUTHOTO IMOJIs
5 | B3auMHOCTB, OTCYTCTBHE 4
HOTEPh U CHMMETPHS 5 5 2 il 8
MHOTOTIOJIFOCHHKOB
6 | I[Ipimepsl MpOCTBIX 5 6 2 4 1 8 | PeidTuHr-KOHTpOIS |
MHoronomocHukoB CBY




Pa3znen 2
1 | OcHOBBI TEOPHH AHTEHH. 5 7 2 4 1 6
2 | BekTopHas KOMIUIEKCHad 5 8 2 4 2, 8
JMarpaMMa HalpaBleHHOCTH
(AH).

3 | TIpocTeie aHTEHHEL. 5 g 2 4 2 6

4 | IlleneBble aHTEHHBI. aHTCHHBL. 5 10 2 1 6

5 | JIuneitHbIe aHTEHHEI U 5 11 2 4 < 1 6

pEMmEeTKH.
6 | UneanbHblil MTUHEHHBIH 5 2 2 2 6 | PedTHHr-KOHTpPOJb 2
W3IIydaTelib.

7 | KHJ 5 13 2 4 2 8

8 | M3mygaomue packphIBeI U 5 14 2 4 3 8

pemeTKH

9 | Bonpockl CHHTE3a JIMHEHHBIX 5 15 Z 6

AHTEHHBIX CHCTEM.

10 | AnepTypHbI€ aHTEHHBL. 5 16 2 4 8 7. 6

11 | 3epkanbHble TAPabOTHIECKHE 5 17 2% 3 8

aHTeHHHI ([TA).

12 | Aurennsie pemetku (AP). 5 18 2 S 1 PeTuHT-KOHTPONE 3
Bcero 3a 5 cemecTp: 36 36 36 117 DKk3ameH (27), KIT
Hanmwure B nuctumrumae KIVKP +
Hrtoro mo JUCUUTUTHHE 36 36 36 117 Dk3ameH (27), KII

ConepxaHue JeKIHOHHBIX 3AaHATHH 110 AHCIHUILIAHE
Pazgen 1. Yerpoiictea CBY.
Tema 1. JIunum nepegaun.
OcHoBHbIe 1apameTpsl. Tunbl THHAK nepenadn. OOMHOCTb MX paccMOTpeHHs. MaTremMaTryeckas
MOJIEJIE peryispHoi muHuK nepenaur (JIIT). Hopmupoanuble HanpsbkeHuHs B Tokd. Koagdumuent
OTpaXXCHUA.
Tema 2. HanpsikeHwst ¥ TOKH B IpOU3BOJIBHOM cedenun JIIT.
BekTopHbIe AHarpaMMEl. Pasmwdnsie pexumMsl paboTel. Tpancdopmanus conpoTusnesui. Kpyrosas
JparpamMMa CONpOTHBIICHUH (auarpaMma Bonbnepra).
Tema 3. Cornacopanue JIII.
Heobxonumocts cornacosanus. [loctanoBka 3a1a4d. Y 3KOIIOJIOCHOE COINIaCOBaHUE, alITOPHTMEI H
pacuer cxeM coryacoBanus. CoriacoBaHie B TPAKTe€ CO MHOTHMH HEPETYIISPHOCTAMH.
Tema 4. [TorsTHE MHOTONOMIOCHHUKA H MATPHIILL.
Buel Matpuil. Marpuna paccesinus. Jocrounctsa. [IpuMenerne As onucanua paboThl yCTPOUCTB.
UneanbHbIE U pealbHBIE MATPHIIBL.
Tema 5. B3auMHOCTB, OTCYTCTBHE TOTEPh M CHMMETPHA MHOTOIIOJIFOCHHMKOB.
CreAcTBUA U3 YHATAPHOCTH MaTpuIsl paccesHus. CocTaBHBIE MHOIOIIOMIOCHEIE YCTPOHCTBA.
Tema 6. [TpuMepsl IPOCTHIX MHOTOIIOMIOCHUKOB
CBY MHOrOMOMIOCHHKH OT ABYXIIOTIOCHHUKOB 0 BOCBMHIIOIFOCHUKOB.
Pasnen 2. AHTEHHBI
Tema 1. OCHOBEI TEOPHH aHTEHH.
Ha3snadeHue U CTpYKTYpHas CXeMa aHTEHHBI.
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ITone u3mydeHus aHTEHHBI B JaibHEH, OMKHER B TpOMEXYTOUHOM 06MacTax.

Tema 2. BexTopHas KOMIUIEKCHas AuarpaMma HamnpasieHHocTH (JIH).

BropuuHbie napamMeTpsl, XapaKTEPU3YIOIUE HAIIPABICHHOCT. AHTEHHA KaK YEThIPEXIIOIIOCHHK.
AHTEHHBI B pEKUME paguonpueMa.

Tema 3. [IpocThie aHTEHHBL

Onextpudeckuit BuGparop. [Tone u3myyenus BubpaTopa, conpotusicHue uarydenus, KH/I.
BxomHoe conpoTuBieHUs BUOpaTopa.

Tema 4. I1lenreBble aHTEHHEI.

KoHcTpykiun BHOpaTOpHBIX U IIeNeBBIX aHTeHH. CnocoOsl ux Bo30OyxaeHus. [lomockoBuie U
MHKPOIIOJIOCKOBBIE aHTEHHBL. CBEpPXITHPOKOIIONOCHEBIE anTeHHEL. CBs3aHHBIe BUOpaTOpEl. MeTon
HaBoMMEIX JJIC

Tema 5. JInHeliHbIe AHTEHHBI U PEINETKH.

JluarpaMma HalpaBICHHOCTH CHCTEMbI OIMHAKOBBIX OJWHAKOBO OPUEHTUPOBAHHBIX H3IIyJaTE/IeH.
Teopema mepeMHOXEHHS JUarpaMM.

Tema 6. UneansHbli THHEHHBIA H3Ty4aTelhb.

Anamus JTH. KosbduimerT HanpasieHHOro AeiicTBus. BausHue ammmutyHoro U da3oBoro
pacrpenieeHus Ha NapaMeTphl THHEHHON aHTEHHBL. AHAIIM3 HAIPABICHHOCTH JIHHEAHOK
paBHOMEpHOH aHTeHHOM pemeTky. [lofaBnenne NoOOYHBIX MIABHBIX MAKCHMYMOB.

Tema 7. KH/I.

BiusHre aMILTATYAHOTO 1 (a30BOTO paclpeseNeHHd Ha IapaMeTphl IHHEHHOM aHTeHHbl. AHTEHHEI
Geryimeit BOHEL: IU3ICKTPHYECKHUE, CIIMPANIbHBIE, HMIIEAaHCHBIE, JUPEKTOPHEIE

Tema 8. M3myqaromue packphIBbI U PEIIETKH.

Croco05I pacyera moJiei ITOCKHX packpbiBoB u pemetok. KH/ 1 3¢ dekxTrBHAS MOBEPXHOCTD
ILTOCKOro cHH(}a3HOro packpsipa. M3irydeHne II0CKHX PaCKPBEIBOB KPYTIIOH M IPAMOYTOJIBHOM
¢dbopMbl. YTIpaBIeHHe OJI0KEHHE ITaBHOTO MakcumyMa. [Inockue gpa3upoBaHHEIE aHTEHHEIE
pemetku. PazMenieHne aneMeHToB. PaccoriacoBaHue NpH CKAHUPOBAHUU

Tema 9. Borpocs! cHHTE3a IMHEHHBIX AaHTEHHBIX CUCTEM.

ITocranoBKa 3agaun cuHTe3a. CuATes MeTogoM HHTerpaia @ypre. CHHTE3 METOAOM NapUHATBHEIX
JiarpamMmm.

Tema 10. AneprypHbie aHTCHHBL.

Pymopunie aHTeHHBL JIMH30BBIE AHTECHHBI

Tema 11. 3epkansHbie napabomuueckue anTeHHSI (ITA).

Bungs! 3epkan. O6myqgarema ITIA. Pa3HOBHAHOCTH aHTEHH.

Tema 12. Autennsie pemerkd (AP).

dazupoBaHHEIEC aHTEHHBIE PEIIETKH. YIpaBieHHEe NOJI0XKEeHHEM JTyya. MHoromydessie AP.

Copep:xanne J1a00paTOPHLIX 3aHATHH 110 JHCIHILIHHE.
Tema 1. Mi3ydeHue 31eMEHTOB BOJTHOBOJIHEIX TPaKTOB.
H3yuyeHune 3neMeHTOB BOTHOBOJAHBIX TPAKTOB.
Tema 2. MccnenoBanue GeppHUTOBEIX YCTPOHCTB Ha MPAMOYTOIBHBIX BOTHOBOAX.
HccnenoBanne GEppHTOBBIX YCTPOKCTB Ha MPAMOYTONBHBIX BOJIHOBOAAX.
Tema 3. MuoronomocuHuku CBY.
MsuoronomocHuxku CBY.
Tema 4. Y3K0n0JIOCHOE COrIacoBaHye.
Y3K0IOJIOCHOE COTTacoOBaHUE.
Tema 5. 3yuenue pynopHBIX aHTEHH.
W3y4eHue pyloOpHBIX aHTEHH.
Tema 6. Msmepenue koo puueHTa YyCHIEHUS PYTIOPHBIX aHTEHH.
Hsmeperue ko3ddrnnenTa ycuneHus pyIOpHBIX aHTEHH.
Tema 7. A3ydeHue MMH30BLIX QHTECHH.
HzyueHue TUH30BBIX aHTEHH.
Tema 8. JInneliHbIE aHTECHHBIEC PEIICTKH.



JIluHEHHBIC AaHTCHHBIE PEIIETKH.

Conepmalme NpaKTHY€CKHX 3aHSATHH 0 JACIHILIAHE

Tema 1. Jluaun nepegayn.

OcHoOBHBIE TapaMeTphl. THIIB! THHUH nepeaadd. OOMHOCTD HX pacCMOTpeHHus. MaTeMaTHieckas
MoJIeTTh perymsipHo# muanE nepenayn (JIIT). HopmupoBauuslie HanpsoxeHus U Tokd. Kosgdumment
oTpaxeHus. HanpshkeHus U TOkH B Ipou3BoabHOM cedeHuu JII1. Bexropabie nuarpaMMel.
Pa3nuuanbie pexxuamel pabotsl. Tpancdopmanus conpoturnenuii. Kpyrosas auarpaMma
CONPOTHBJIEHHH (AuarpamMa Bonwsnepra

Tema 2. Cornacoanue JIIL

HeobxoaumocTs cornmacoBanus. [locTaHoBKa 3a1a4i. Y 3KOIIOJIOCHOE COITIAaCOBAHHUE, AITOPHTMBI B
pacuet cxeM coriacoBanus. CoriacoBaHUe B TPAaKTE€ CO MHOTHMHU HEPETYISIPHOCTSM.

Tema 3. TloHATHE MHOTONOMIOCHAKA X MATPHIIBL.

Buasr matpun. Marpuna paccessus. Jlocrounctra. [Ipumenenue i onucanus paboThl yCTPOHUCTB.
HneanbHbIE W pealbHBIC MATPHIIBL. B3aWMHOCTB, OTCYTCTBHE IIOTEPh M CHMMETPHS
MHOTONOJIFOCHAKOB. ClIeICTBHSA U3 YHUTAPHOCTH MaTpHIbl paccesHus. CocTaBHbIE MHOTOMIOIOCHBIE
YCTPOHUCTBA

Tema 4. OcHOBEI TEOpUY QHTEHH.

Ha3sHaueHHe U CTpYKTypHas cxeMa aHTEHHBIL [losie H3TyuYeHUs aHTCHHBI B JajbHEH, OMmkHEH 1
IIPOMEXYTOUHOH obnacTsax. BeKkTopHas KOMIUIEKCHas AuarpaMma HanpasieHHocTH ([IH).
Broprunble napaMeTprl, XapakTepU3yIOIUe HAIPaBICHHOCTh. AHTEHHA KaK YETHIPEXITOIOCHHK.
AHTEHHBI B peXHME paJHonpaeMa.

Tema 5. IIpocTheie aHTEHHBL

Onexrpudeckuit Bubparop. [lone u3mydenus pubparopa, conporusienue uarydenus, KHJI.
Bxomnoe conporusnenns Bubpatopa. lllenesnie anTenHB. KOHCTpYKIIME BUOPATOPHBIX U MIETIEBBIX
anTeHH. Crnoco6sl ux Bo36yxaeHus. I1070CKOBBIE 1 MUKPOIOJIOCKOBRIE AHTEHHEL.
Caepx1mmpokonoocHele aHTeHHBl. CBs3aHHbIe BubpaTopsl. Meton HaBoqumMex DJ]C.

Tema 6. JIunelHbIE aHTCHHBI H PEIIETKH.

JlnarpaMMma HapaBIeHHOCTH CACTEMbI OJUHAKOBBIX OJJMHAKOBO OPHEHTHPOBAHHLIX H3JIydYaTellcH.
Teopema nepeMHOXeHus quarpamM. VineanHbli THHEHHEI H3nyqartens. Ananuas JIH.

Tema 7. KoaddunueHT HanmpaBIeHHOTO JEHCTBHUSL.

Bmusuue ammimTytHOTO B (ha30BOro pacnpenesieHus Ha TapaMeTphl TMHEHHON aHTeHHEL. AHAIM3
HATIPaBJIEHHOCTH JIMHEHHON PaBHOMEPHOH aHTeHHOM pemeTkH. [Togasnenue moOOYHEBIX IIaBHEIX
MakcuMyMoB. KH/I. AnTenHBI Gerymel BOMHBL AUAIEKTPHYECKHE, CIHPATLHEIE, HMIICAAHCHEIE,
JUPEKTOPHEIE

Tema 8. U3myyaromue pacKphIBEI M PEIICTKH.

CnocobrI pacdeTa nmosie# IIIOCKUX pacKpbiBoB U pemetok. KH]I u s¢dexTuBHAs MOBEPXHOCTE
IIOCKOro cHH(a3HOro packphiBa. M3myueHue IIOCKUX PacKphIBOB KPYIJIOH M MPIMOYTOIBHOM
¢bopMEl. YIIpaBiieHHE NOJIOXKEHHE TJIABHOTO MakcuMyma. I1nockue Gpa3HpoBaHHBIE aHTEHHBIE
pemeTkn. Pasmemenue snemeHTOB. PaccornacoBanne mpu CKaHUPOBAHHH

Tema 9. AnepTypHEIE aHTEHHBI.

Pynopueie anTeHHEBL. JIMH30BEIE aHTeHHBI. 3epKanbHble Mapabonuueckue anTeHHE! (ITA). Bras
3epkai. O6mydarenu [TA. Pa3HoBHAHOCTH aHTEHH.

5. OLIEHOYHBIE CPEJCTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEKYTOYHOI ATTECTAIIAH ITO HTOT'AM OCBOEHUS TAUCIUILIMHbI
A YYEBHO-METOAYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM PABOTBI
CTYIEHTOB



5.1. Tekymuii KOHTPOJIb YCIIEBAEMOCTH

Pefitunr-xonTpoms Nel

Pesxxumsl pabotsl JIIT
[Tapamerpsl, XapaxkTepu3yromue pexuMsl pabots! JII1
Tpanchopmanus conporusiennit B JIIT
YeTBEpTHBOIHOBEIH U IIOJYBOJIHOBBIA TPaHC(HOPMATOPHI COIPOTUBICHUN
JlmarpaMma noJIHbIX CONPOTHUBJIEHUH U IIPOBOAUMOCTEHR
V3kononocHoe cornacoBanue B JIII. OcroBHble npuBIMOEL [IpuMeps!
CornacoBaHue napauleIbHBIM NUIEHGOM
. CornacoBanne nocie0BaTeIbHBIM HUIeHbOM

CornacoBaHre 4eTBEPTHBOJIHOBBIM TpaHC(HOpMAaTOPOM
. Marpuna paccesHus S
. B3auMHOCTE, CHMMETpHSI H HEJUCCHIIATHBHOCTH ycTpoiicts CBY
. MeTozbl A3MEpEeHUs THArOHATHHBIX 3JIEMEHTOB MaTPHIBI S
13. MeToab! U3MEpeHNs HeIHarOHaJIbHbIX DIIEMEHTOB MaTHIIEL S

14 .Usmepenne 6onpmmx u mansix KCB

SO XN R WN e

—t
N =

Pefttunr-koHTpos Ne2

1.Knaccugpukanus aHTCHH;

2.BxomHO€E COIPOTHBIICHHE aHTEHHEI

3./lmarpaMMa HanpaBIEeHHOCTH aHTEHHBI TIO TIOJIFO ¥ MOITHOCTH

4. 1lImpuna AuarpaMMEl HallPaBJICHHOCTH 0 YPOBHIM

5.KH/I anTennsl, cass KH]I ¢ pasMepaMy aHTeHHB], aMILTATYAHEIM U (a30BEIM
pacnpeneneHueM

6.M3mydeHne 31eMEHTapHOTO 3MEKTPHYCCKOIO AULIOIIS

7.9nemenT I'toiireHca

8.IH cummMeTpuaHoro BubpaTopa u ee CBOMCTBA

9.CompoTHBICHHE H3TYIEHNS CHMMETPATIHOTO BUOPATOpa B IMUPOKOM JAMAla30He 9acTOT
10.BxoHOE CONPOTHBIICHHE CAMMETPHYHOTO BUOPATOPA B INMPOKOM JHANA30HE YaCTOT
11./1pa u3mydaTens npH pa3HbIX Ha30BEIX COOTHOMEHUSX M PACCTOSHUAX MEXKTY SJIEMEHTAMU
12.CpotlicTBa cHH(a3HO# CHCTEMBI HEHAIIPABIEHHEBIX M3JIydaTeleh

13.CrucreMa HalpaBIeHHBIX H3TyqaTelei

PeliTunr-koHTpOIH Ne3

1.B3auMHOE CONPOTHBIICHHE NapaUIeNbHBIX MOTyBOJIHOBEIX BUGPATOPOB

2.CxeMBl nUTaHAS NOIYBOIHOBEIX BUOPATOPOB

3.HecamMmeTpuyrble BAGPATOPH! B CIOCOOBI MX IIMTaHUSA

4 Tunons Hanenenko

5.JluarpaMMbl HalpaBIeHHOM cHH(}A3HOM NPAMOYTOILHOR U KPYIJIOH [UIOINAA0K IIpH pasHoM AP
6.Bmisiane da30BbIX HCKAKEHH HAa M3IYYEHHE TUIOMAAKH

7.0nTUMANBHEIH PyHOp

8.E-cexTonanpHeni 1 H-cekTopralbHEL pynop

9.CocraB JIA, HazHaYeHHE DTIEMEHTOB, TUIILI

10.Ky6maeckue u kBanpatuysble GazoBble HCKaxeHus B JIA

11.Tune! mapabonnyeckax aHTEHH, UX CBONWCTBA. YpaBHeHus napaboion/ia BpalleHus
12.1H anepTypHO# aHTeHHHI, €€ CBA3b ¢ AP

13.KHII paccesaus I1A.

14.M3mepenue [TH anTenH.

15. 3Mepenue nonsIpu3aliMOHHBIX XapaKTePUCTUK aHTCHH



16. MeToasl uzMepeHns Ko3QpPUIHeHTa YCHIEHHS aHTEHH

5.2. l'[pomexcyTquan aTTrecTAalHus X0 HTOraM O0CBOCHHA NTHCIHILIIHHBI

Bompocs! k 3k3aMeHy.

NV R LN

oe

10.
11.
12.
13.
14.
15.
16.
17.

18.
19
20.

gl
22

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

Hasnadenne 1 OCHOBHEIE CBOMCTBA aHTEHH.

Kiaccugecknii ¥ BOJHOBO#M IIOX0/T K OIHCAHUIO CBOMCTB MHOTronomocHukoB CBY
Knaccuduxanus aHTeHH.

Martpuna paccesHus S.

BxoaHoe cCOMpOTUBIEHHAE aHTEHHBI

Casi3p MeXxy MaTpunamu S, Z, Y.

ConpoTHBIECHHE H3ITYyYEHHS, MOIMHOCTh H3TyYCHHS, MOLIHOCTh MOTEPh, NOJHAA MOIIHOCTD,
KIIJ] aHTeHHSI.

B3auMHOCTE, CHMMETPHS U HEJHCCHIIATHBHOCTH ycTpoiicts CBY.

30HBI U3TyYEHHS.

Ilepenymepanusa BXOOOB YCTpORHCTB. MaTpuiia nepeHyMepanui.

Juarpamma HaIrpaBI€HHOCTH @aHTEHHBI IO MO0 ¥ MOITHOCTH

Metons! H3MEepEeHNs AUATOHATIBHBIX HIEMEHTOB MATPHIBI S.

@a3oBas XapaKTEPHCTHKA HAIIPaBJICHHOCTH, MONAPH3ANMOHHASA XapaKTEPUCTHKA.
Metoab1 H3MEpEHHs HETUArOHABHBIX JIEMEHTOB MaTPHIIBL.

[IuprHa frarpaMMbl HAIIPaBIEHHOCTH IO YPOBHSIM.

N3mepenne 6onpmix 1 Maex KCB

KH]J] aurenssl, cBsa3p KHJI ¢ pa3MepaMd aHTEHHBI, AMIUIMTYAHBIM H  (Da30BBIM
pacIpeaeeHAEM.

Mertoz 3-X 3TaJIOHHBIX Harpy30K

Kostbduument ycunenns (KY) antennsl. CnocoGer usmepenus KY

Merton 3amemenns.

HeiicTByromas anuHa 1 3¢ dexTrBHas mwiomans (moBepXHocTh) anTenHbl. KUIT anTeHHBI
H3mepenue 31eMEHTOB MAaTPHUILBI S HA aBTOMATHYECKOM H3MEPHTENE B II0JIOCE YACTOT
MakcuMabHO-J0myCTHMas MOITHOCTh, paboyuHii YaCTOTHBIN JHANA30H AHTEHHEL.
JBoiino# T-mMocT ‘

Ponb TeopHum 3neMeHTapHBIX H3TyYaTeNei MpH ONpeaeIeHHH MO

W3IIy9eHHUs] aHTCHHEI

BonHOBOHO-mMENeBO# HallpaBIeHHEIH OTBETBUTEND

IIpyHIUD 3KBHBAIEHTHBIX TOKOB

KBanparssiit MmocT

H3znygenne 3MeMEeHTapHOTO MEKTPHIECKOTO JUIIOJA

I'ubpugHOE KOMBIIO

H3nydgenue ToHKOrO NIpoBOaa

Hanpasnerusiit oTBeTBUTEND Ha CBI3aHHEX JITT

ONeMeHTapHbIA MarHATHBIA JHIIOb

DeppHUTOBLIM BEHTUIH Ha 3 dekTe cMeImeHns mos

DneMeHTapHas JeKTpUYecKas paMKa

@eppuToBBLt Y-IUPKYIATOD

Onemenrt oiirenca



39.
40.
41.
42.
43.

44.
45.
46.
47
48.
49,
50.
51
52.
53.
54.
55.

56.
57.
38.
59.
60.
61.
62.
63.
64
65.
66.
67.
68.
69.
70.
71
Ve
73.
74.
75.
76.
ri2
78.
79.
80.
81.
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Perymapyemsiii dpepputoBsii $azospamarens

Pacnpenienenue Toka u 3apsia Ha TOHKOM BHGpaTope

Maremarudeckas MoAeNb peryispHoi JIuHuA nepenayun (JIIT)

J{H cummeTprunoro subparopa u eé cBoiicTea

Hopmuposannoe Hampsokerne u Tok B JIII. BextopHas amarpamMma TOKOB M HANPSIKEHHIHA,
pacrpeze/leHAe TOKOB U HanpsokeHud B JII

BxoaHoe conpoTUBICHHE aHTEHHEI

Cas3bp Mexy MaTpuliamMu S, Z, Y

JleficTByIoImas JyIMHA CHMMETPUYHOr0 BUGpaTopa

Pexxumsl pabotel JII1

ConpoTHBIICHHE H3TYUYEHHS CAMMETPHYHOTO BUOPATOPA B IMUPOKOM AMAIIA30HE YACTOT
ITapameTpsl, xapakTepu3yromue pexxuMbl padoTer JIIT

BxoxaHO€ CONPOTHBRIEHAE CHMMETPHIHOIO BUOpATOpa B ITHPOKOM THANA30HE YacTOT
Brusaue pexuma padotsl Ha KI1J] ‘
[Tone m3myqarenel, 0OIMHAKOBO HAPaBJICHHEIX B IPOCTpaHCTBe. TeopeMa mepeMHOKEHHS
Tpancdopmanus conporusnennii B JIIT

JIune#HbBIE CHCTEMBI HACHTUYHBIX H3Ty4arenei

BxoHOE CONPOTHBIEHHE M NPOBOAMMOCTH KOPOTKO3aMKHYTOrO M Pa3’OMKHYTOIO OTPE3KOB
JIIT

JlBa u3y4aTens IpH pa3HbIX (a30BbIX COOTHONICHUSX M PACCTOSHHIX MEXIY JIEMEHTAMHU
YeTBEpPTHBOIHOBLIHA U NOTYBOJTHOBBIM TpaHC(HOPMATOPEI COPOTHBIECHUH

CaoiicTBa cHH(}A3HOH CHCTEMEI HEHAIIPABIEHHBIX H3Iy4aTesei

JlvarpaMma MOJHBIX CONPOTHBIICHHH ¥ IIPOBOAMMOCTEH

CrcTeMa HeHaNpaB/ICHHBIX H3TyJaTeNeil co CABUIOM (a3 MeX Iy TOKaMH

Y3konosnocHoe cornacoanre B JII1. OcHOBHEIE IPHHITMIIEL.

IIpumepsr

CucreMa HanpaBJIeHHBIX H3JTydaTenei

CornacoBanue napanienbHbIM MUTEH(HOM

Kom1uiekcHOE CONIPOTHBIIEHHE CHCTEMBI BUOPATOPOB

CornacoBanue [ocyeI0BaTENLHEIM HIIEH(POM

B3auMHO€E CONPOTHBIIEHNE NAPAJUIEIIBHBIX OIYBOIHOBEIX BHOPATOPOB

CornacoBaHre 9€TBEPTHBOJIHOBBIM TPaHCHOPMATOPOM

VYder BIUSHAA 3€MJTM Ha ITapaMeTpEl BHOPaTOpOB

CornacoBaHHbIe Harpy3KH

. IH Bubparopa Hax 3emiei ;

KopoTko3aMbIkaTenu U peakTHBHBIE HATPY3KA

JIH Bu6paTopoB Hax 3eMIieil ¢ KOHEIHOMH IPOBOAUMOCTBIO

H3omaropsl KOaKCHATBHBIX TPAKTOB

Hacrpoennsie Bubpatopsl. IlomyBomHOBBI BUGPATOD M €r0 CBOMCTBA

PazremMel 1 counerenns. Bpamaromuecs coueHenus

CxeMbl NATaHUSA NOTYBOHOBEIX BUOPATOPOB

Ilepexons! mexay JIIT

ITomyBonHOBEIH BHOPATOP C MIOCKUM pedIeKTOpOM

Krnaccuyeckuii ¥ BOJTHOBOM IIOAXO/ K OMMCAHAIO CBOMCTB MHOTOMmomocHukos CBY
[Ine#d-subparop [Tucronskopca



10

82. Marpuna paccesHuAs S

83. Cxemsl nuTaHus BUOPATOPOB rHOKMM KOAKCHATIOM

84. Cs3p Mexay MaTpuniamMu S, Z, Y

85. CxeMbl NUTaHUA BUOPATOPOB JKECTKMM KOAKCHATIOM

86. B3auMHOCTB, CHMMETPHS ¥ HEAUCCHIIATHBHOCTH ycTpoicTB CBY

87. HecumMeTpu9HEIE BUOPATOPEI ¥ CTIOCOOBI X NMTAHUS

88. [lepenymepanns BXOZ0B yCTpoHCTB. MaTpHIla nepeHyMeparui

89. HecumMeTpruHBIe BUOPATOPHI C paCIIMPEHHON HOIOCOH

90. Metoas! U3MepeHHs AUArOHANBHBIX YIEMEHTOB MAaTPUNL! S

91. JlupexTOpHBIE aHTEHHBI THIIA BOJTHOBOH KaHaII

92. MeTozb! H3MEpEeHHs HEINAroHAIbHBIX 3JIEMEHTOB MATPHILL S

93. AHTEHHEI 00paTHOTO H3TYIEHHS

94. U3mepenue 6ompmux 1 Matsix KCB

95. Tunions Hayenenko

96. MeTrox 3-X 3TaJTOHHBIX HArpy30K

97. bukoHUYecKas ¥ KOHMYECKas aHTCHHA

98. Meton 3aMemenus

99. lucko-koHYyCHas aHTEHHA

100. Mi3Mepenue 371€MEHTOB MaTpHIbl S Ha aBTOMaTHYECKOM H3MEPHTEIE B MOJIOCE aCTOT

101. YromkoBas aHTeHHA

102. Boitnoit T-MocT

103. YacToTHO-He3aBHCcHMas aHTeHHA. [[pHHIUIIBI HIOCTPOEGHHS H CBOMCTBA

104. BonroBogHO-IIENIEBOM HAIIPABIECHHBIA OTBETBUTEIH

105. ITnockue noronepuoguYecKre aHTEHHEI

106. KBagparssrii MocT

107. OcnoBHele cBOMicTBa anepTypHbIX anTeHH. KH/I. Illupuna rmasuoro nenectka JJH

108. I'ubpuaHOE KOIBIIO

109. M3nyuenne mnpsMOYTOJIBHOM M KpYIJIOH IUIOHMIaAOK [P  pasHOM  aMILTATYTHOM
pacnpenenenun noss (AP)

110. HanpaBneHHEbIH OTBETBUTENb HA CBA3aHHbIX JITT

111. /IuarpaMMBbl HallpaBICHHOM cHHGbA3HOM IPAMOYTOJIBHON M KPYTIION ILIOINAI0K IIPH Pa3HOM
AP

112. ®epputoBslii BeHTWIH Ha 3¢ dekTe cMemeHus Mo

113. Biusane (pa30BEIX HCKAXKEHUH HA H3TydeHHe IUIOINaIKH

114. ®eppuToBsni Y -IUPKYIATOP

115. M3imy4eHne OTKpLITOro KOHIIa BOJHOBOAA

116. PerymupyeMsrit GpeppuTOBBI (hazoBpamaTeb

117. OnTuMansHEI pynop

118. MatemaTHueckas MOJIeNb PETYJISIpHOH THHIY nepenadu (JIIT)

119. E-cextopuaibHeii 1 H-ceKTopHanbHbI pymnop

120. HopmupoBarHoe HanpspkeHHe W ToK B JIII. BekropHas nmarpamMma TOKOB H Hamps KEHHH,
pacnpeeneHue ToOKoB H HanpsbkeHu# B JII1

121. IlmpaMugaibHbBLL pymIop

122. Cs3p MexIy MaTpuriaMu S, Z, Y

123. Konmgeckuit pynop
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124. Pexwumel pabotsl JII1

125. Pymnop ¢ accumerpuuno#t JJH

126. I[NapameTprl, Xapakrepu3yromue pexxuMbl pabotsr JII1

127. Cocras JIA, HazHauYeHHE 3JIEMEHTOB, THIIEI

128. Bmusaue pexuma pabotsl Ha KI1/1

129. VpapHeHHe, onpeensonmee npoQuis IHH3H

130. Tpancdopmanus conpoTunierui B JII1

131. BmusiHue TMH3 Ha aMIUIMTYAHBIE paciipefeneHus B aneprype JIA

132. BxogHOE COTIPOTHBIEHHE H MPOBOAMMOCTH KOPOTKO3AMKHYTOI'O M Pa30MKHYTOI'O OTPE3KOB
JIIT

133. Kybuueckue u kBafipaTuyHble (azoBble HCKKeHUs B JIA

134. YeTBepTHBOIHOBEIA U MOIYBOJHOBEIA TpaHC(HOPMATOPEI CONPOTHBICHHH

135. Tumnsl napaboM9ecKuX aHTEHH, MX CBOHCTBA. Y paBHEHHA Napabolionia BpalieHus

136. /IlmarpaMMa IIOJIHBIX COMPOTHUBICHUH W IPOBOJUMOCTEH

137. Pacder mapabonHdecKkux aHTeHH

138. V3kononocHoe cornacoBanue B JI[1. OcHoBHbIe npuHIMIEL [IprMeps!

139. Ob6nygyaremn napabomudeckux anTeHH. CBA3b aMILUIMTYAHOTO PacHpelesieHHs B anepType ¢
JH obnygarens

140. CormacoBanne mapauienbHEIM NUTEH(hOM

141. IH aneprypHO# aHTCHHE, €€ cBA3b ¢ AP

142. CornacoBaHue NOCIEIOBATENHHEIM NUICH(OM

143. CocraBHoe AP m aneprypnsiii KUII I1A

144. CornacoBanue 9e€TBEPTHBOIHOBLIM TPaHCHOPMATOPOM

145. Yuger 3aTeHenus packpbiBa oomydarens. KAII renn

146. CornacoBaHHEIE HATPY3KH

147. KHUII paccesnus [TA

148. KopoTko3aMbIKaTeny A peaKTUBHbBIE HaIPY3KH

149. N3amepenne /IH anTeHH

150. M30aTOpBI KOAKCHATBHBIX TPAKTOB

151. 3mepenne moNspu3alidOHHBIX XapaKTePUCTHK aHTEHH

152. Pa3nemsl 4 cowieHeHHs. Bpamaromuecs cOuleHeHUs

153. MeToas! u3MepeHus K03 uIlnenTa yCuneHus aHTeHH

154. Ilepexoasr mexy JII1.

155. U3mepenue kodbbunuesTa yCHISHAA aHTEHH 110 METOY INIOCKOTO 3KpaHa

156. Pazpemsl U cowleHeHHs. Bpamatomuecs COWICHEHMs

157. Ompenenenne BXOMHOTO CONPOTHBICHHUS AHTEHH IIyTEM W3MEPEHHS MOAyna H (¢asbl
ko3 dunrenHTa OTpaKeHHAS

158. Ilepexonsl Mexay JIIT

5.3. CamocTosTeanHas paGora o0y4uaomerocs.
5.3.1. 3apanus, crpykrypuposannbie k CPC.

3apanue 1. PaccuuTaTh U NOCTPOHTH B IEKapTOBOH H MONAPHOH CHCTEMaX KOOPIHHAT B
HOPMHPOBaHHOM M HEHOPMHPOBAHHOM BHJIC JMarpaMMy HallpaBJIEHHOCTH CHMMETPHYHOTO
3JIEKTpHYECKOro BUOparopa JMUHHOK 21=A/4*n, rae n-nopAAKOBEIA HOMEP CTYACHTOB IPYIIIBL
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IToy4eHHbIE pe3yIIbTATH CPABHUTH C Pe3yJIbTaTaAMH pacyeTa COCEqHUX BapuaHToB. [lepBoii
BapHAHT CPABHHBAEM C IEMEHTAPHBIM IEKTPHIECKHM BHOPATOPOM, & MOCTIEIHAN CPAaBHUBACT C
BapHaHTOM, KOTOPBIA BMeeT HoMep n+1.

3ananue 2. PaccunMTaTh ¥ MOCTPOUTD B JEKAPTOBOH M NOJSIPHOM CHCTEMAX KOOPAMHAT B
HOPMHPOBAHHOM M HEHOPMHPOBAHHOM BHJIE IMAarpaMMy HAIPaBICHHOCTH THHEHHON aHTEHHOA
PEIIETKH CHCTEMBI IIOJyBOJIHOBBIX BHOPaTOPOB B INIOCKOCTH BekTopa E. JlaHHbIC NpHUBE/ICHBI B
tabaune.

BapuaHsTs! Yucno Paccrosmue CnBur

H3TydaTenei MEXITY 0 /2 T 3n/2
H3JIy9aTeNsaMHU

1,2,3,4 2 A2 0 /2 T 3 a2
4,6,7,8 2 A 0 /2 T 3 n/2
9,10,11,12 2 3N2 0 /2 i 3n/2
13,14,15,16 2 2A 0 /2 i 3n/2
17,18,19,20 3 A2 0 /2 T 3 n/2
21,22,23,24 3 A 0 /2 T 3n/2
25,26,27,28 8 302 0 /2 n 3n/2
29,30,31,32 3 2 A 0 /2 T 3 a2

[IpoaeMOHCTPHUPOBATE IPH BEINOJIHEHUH paboThl TEOpEMY NEPEMHOKEHHAS.

3ananue 3.PemmTh 3a1a9y y3KOMOJIOCHOTO COTJIACOBAHHUE C IPHMEHEHHEM KPYTOBOM
JMarpaMMbl HOPMHPOBAHHBIX COMPOTHBIICHUH ¥ IpoBOAUMOCTEH Bonbnepra, 1pH crieayromux
ACXOIHBIX JaHHBIX.

BapuanT ConpoTuBieHHE HAIPY3KH BomnHoBOE YerpoicTBO
N Ru, Om jXH, COIIPOTHMBIICHHE | COIJIACOBAHHS
OM ZB, OMm

1 20 +j20 50 [MTapanmnerssbni K.3.
e d

2 30 -140 50 ITapamiensHeli K.3.
nuiek

3 40 +j40 50 [Napamnensrbni X.X.
nuieid

4 10 -150 50 IlocnenoBaTeTbHBIH
X.X. mneiid

5 60 +j70 50 YeTBepTHBOIHOBBIH
TpaHcopMaTop

6 70 -j10 50 [MTapannensusni K.3.
muieid

7 80 +j20 50 [TocnenoBarenbHEIH.
K.3 mueiid

8 90 -j30 50 [Mapannensusii K.3.
nutehd

9 100 +j40 50 ITocnenoBareNLHBIH
X X. mneid

10 110 -j60 50 YeTBepTHBOIHOBLIH
TpaHcopmaTop

11 120 +70 50 YeTBepTHBOIHOBBIN
TpanchopMaTop

12 130 +10 50 IHocnemoBaTeTbHBIHA.
K.3 mneid

13 140 -120 50 YeTBepTHBOIIHOBLIH
TparchopmMaTop




13

14 150 1150 100 YeTBepTHROIIHOBEIH
TpaHcdopmMaTop

Iy 20 -1170 100 [TocnenoBaTenpHBIN
X.X. mneid

16 30 +70 100 [TocnenoBaTenbHBIH.
K.3 mneiid

17 40 -j110 100 MMapannensrsni K.3.
ek

18 50 +j50 50 [Tapannensrbni K.3.
1818) (2]

19 10 -j10 50 [MTapamnensHsrii K.3.
818052 (0)

20 20 +j100 100 ITocnenoBaTensHBIH
X.X. mne#d

21 30 -j120 50 IlocnenoBaTebHEIH.
K.3 mneid

00 40 +j150 50 ITocnenoraTeNLHLIA.
K.3 mueid

23 60 110 100 ITapannenshsbni K.3.
e

24 70 +j20 50 [TocnenoBarenbHEIHA.
K.3 mueiid

25 80 -1160 100 YeTBepTHBOIHOBBIH
Tpa”copMaTop

5.3.2. Tectsl, cTrpykTypupoBanubie k CPC.

1. Mexny kakumu BeTMYMHAMY yCTaHABIHBAET CBA3b MATPHIA PACCESHUS?
1. Mexy ToxaMu B HanpsKeHASAMHA
2. Mexy KOMILIEKCHBIME aMIUTMTYJaM¥ ITaJAlOMKX U OTPAKEHHBIX BOIH
3. Mexty HanpsiKeHUsIMH Ha BXOJE M BBIXOIE

2. Kakoii ¢pusidecknii CMBICI CBORCTBA YHUTapHOCTH[S]?
1. OtcyTcTBHE IOTEPE B YCTPOUCTBE
2. PaBeHCTBO HanpskeHUH HA BXOJE M BHIXOJE
3. CHMMETPHYHOCTh BXOJIOB

3. Uro HazeBaeTcs KO3 GHUIMEHTOM CTOSTYEH BOTHEI?
1. OTHOImIEHUE HAaNpsDKEHUA Ha BXOJIE K HAIPAXKEHHUIO Ha BBIXOJIE
2. OTHOmEHME MAKCAMYMa H MHHEMYMa 3IEKTPUYECKOTO TIOJIS B JIMHUA LEPELAYH
3. Otromenne Uobpar u Unap

4. Kak To4Hee H3MEPHTh KOOPAUHATY MUHMMYMa?
1. Merox Buikm
2. Meton 3amermeHus
3. Meton Tpex 3TalOHHRIX Harpy3oK

5. JlaeT 111 OCTaBNEHHBIH OTKPHITEIM (63 HArPY30K) KOHEI BOIHOBOAHON H3MEPHUTEILHON THHAN
pEXHMM XOJO0CTOro xoaa?

1. Jla
2. Her
3. DT0 cornacoBaHHas HArpys3Ka
6. UeM oTIIMHAIOTCS B3aHMHBIH M HEB3AUMHEIH (pasoBpamarenn?
1. 3naueHueM K03 PUIHEHTOB OTpaXKEHUS
2. PaBeHCTBOM BCEX I€MEHTOB MATPHIIbI
3. 3navenueM koddduimenTa nepegaun
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7. UeM IIOJTHOCTHIO ONUCHIBAETCS BHEIIHEE MOBEIEHHE YCTPOHCTBa?
1. 3HageHMe 3TEMEHTOB MaTHIIBI [S]
2.KomudaecTBOM 37IEMEHTOB MATPHITBI
3. YucnoM X040B yCTPOHCTBA
8. Kax u3meputs Gomnpmoe 3HadeHre KCB?
1. Meroza 3aMernesus
2. MeTtozn yIBOEHHOI0O MHHAMYMa
3. MeTox 3TalloOHHON HArpy3KH
9. Kaxoii BeHTHIB SBIseTCS Oonee AHana3oHHEIM?
1. Ha s¢dexre cMemeHns mons
2. Ha s¢dexre heppoOMaraEuTHOrO pe3oHaHCA
10. B 94eM COCTOHT OT/IMIHE MATPHI] PACCESHUS UICATHHBIX U PEATbHBIX BEHTHJICH, HHPKYIATOPOB,
tazoBpamaresei?
1. Bce Hy/IM B IEPBBIX CTPOKAX MAaTPHUIH [S]
2. Bce equBUIE! 110 IIaBHOM JUATrOHAIN
3. HaymmauieM HyJiei ¥ eIMHMI] B MAeaTbHOH MaTpune [S]
11. Kak onpezesieTcs YMcio MOM0COB MHOTOMOMFOCHUKA
1. Yuciio BX0/10B, YMHOXKEHHOE Ha [1Ba
2. PaBHO 4HCIIy BXOJOB
3. Uncio BXOJ0B U HE3aBUCHMEIX TOKOB BOJIH IO BXOZaM, YMHOXEHHOE Ha JIBa
12. KakoBa MP xopoTko3aMbIKaTes?
1. pp=-1
2. [S]=[1}o]
3.[S]= ['d"1]
13. Kax u3MeBsIoTCA 31eMeHTE MP MHOTOIOJIIOCHHKA [TPH TIEPEMEIIeHIH IUToCKocTel oTcyeTa?
1. UameHstoTcs Moay i K03 UIIHEHTOB iepeIadu
2. N3MenstoTcs (asbl Bcex 3IEMEHTOB
3. UsmensroTcs MOy TH B (pa3bl BCEX 3JIEMEHTOB
14. Kax cka3niBaeTcs Ha MP HeamccunaTuBHOCTS yeTpoiicTa?
1. OmuHaKoBBI K03 OUIHEHTH ITepeaadn
2. Hynm Ha rinaBHOR AMaroHamm
3. CyMMa KBafipaToB 3JIEMEHTOB TI000H CTPOKH
15. KaxoBa neproauaHOCTh B pacnpeaenenun U’(z) u I'(z)?
1. JInuHA BOJIHBI
2. [lonoBuHA ATUHBI BOTHBI
3. UeTBEpTH AUHBI BOJTHBI
16. Kakosa cBs3p Z’ ¥ Y’ Ha qgarpaMMme UMIEIaHCOB?
1. D10 0ogHA H Ta XK€ TO9Ka
2. 9T0 nHaMeTpalbHO IPOTHBOIIONOKHEIE TOYKH
3. D10 ToukH Ha IHHUH Ipl=1
17. KakuM 31eMEHTOM BBIIOJIHAETCH corjlacoBanue Touexk Bu D?
1. Tparchopmarop COIPOTHRIEHHH
2. PeakTuBHBIH It
18. HackonpKo OTJIMYAKOTCS AIMHBI Pa30MKHYTOrO M KOPOTKO3aMKHYTOTO IUTeH(OB?
1. ma /8
2.Ha M4
3.Ha M2
19. Ot 4ero 3aBUCHT MOJIOXKeHHE riaBHOro Makcumyma JIH pemetkn?
1. Ot caBura ¢a3pl MEXIY 3I€MEHTaAMH
2. OT aMIUIMTYAHOTO pacnpeaeicHus
3. Ot hopMBI OTAETBHBIX H3TydaTenen
20. Kak BIHSET YMCIIO IEMEHTOB PELICTKH HA YHCIO OOKOBBIX JIETIECTKOB?
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1. YBenuuHBaeTCs C YBEIHIEHHEM N
2. YMeHbIIaeTCa C YBEJIMYEHHEM N
3. He n3mensercs
21. Kaxue aHTEHHBI HA3BIBAIOTCS PE30HAHCHBIMH?
1. d=n4
2. d=nd
3.d=NM8
22. Kakoe aMIIHMTyIHOE pacTpefieieHHe JaeT HauOobImi ko3¢ UIHEHT HalpaBIeHHOTO
OeHCTBUA?
1. PaBHOMEpHOE
2. Cnagarolnee K Kparo
3. KBagpaTuuHoe
23. M3-3a 4ero B JMH30BO aHTEHHE BO3HUKAET KBApaTHIHOE (ha30Boe paclpeencHue?
1. CMmemenue o6aydareis BAOTL GOKaIbHOM ocH U3 pokyca
2. Cmemenue o6rygareis nonepek GoKarsHOi ocH
24. 0T 4ero 3aBHCHT K03(Q(HIHUEHT IIPETOMIEHHA METALTOIIACTHHYATOH IMH3bI?
1. OT paccTOsIHHAA MEXAY IUIACTHUHAMH
2. OT TOIIIWHEI IUTACTHH
3. OT guameTpa TUH3BI
25. KakoBo AP B pynopHBIX aHTE€HHAX !
1. PaBHOMEpHOE
2. KocunycouanbHoe
3. KBagparudnoe
26. KakoBo ®P B pynopHbIx aHTeHHAX?
1. PaBEOMEpHOE
2. KocunycouansHoe
3. KBagpatu4anoe
27. Kax Bnuser kBaaparugaoe OP na J[H?
1. PacoimpsieT riaBHEIH JIENECTOK U YBETHUUBAET OOKOBBIE
2. PacmupsieT Ii1aBHbIH JIENECTOK U YMEHbIIAeT GOKOBbIE
3. Cyxaet rinaBHBIA J€NECTOK

5.3.3. TeMBI KypcOBOro MPOEKTA H €r0 Cofiep:KaHue
IIpHu KypcOBOM IPOEKTHPOBAHMHM CTYACH peLIacT HHKEHEPHYIO 3a/fady 1o pa3paboTke
YCTPOUCTBA C 33JaHHBEIMHA XapaKTepUCTHKaMU. B npolecce MpoeKTHPOBaHUS OH JIOJDKEH
-panHoOHABLHO CIUIAHMPOBATH BHIIOTHAEMYIO paboTy;
-OCBOMTH HHXXEHEPHBIE METO/BI pa3paboTKH YCTPOHCTRa,;
-BBHITIOJIHUTE PACUYeThl IAPAMETPOB U XapaKTePUCTHK YCTPOUCTBA COBPEMEHHBIMH METOAMH C
JIOCTATOYHOM TOYHOCTBHIO;
-JIOTHYHO ¥ TPAMOTHO H3JI0XKHTH Pe3yIbTaThl pabOTHI B MOSCHUTENLHOM 3aMUCKE.
3HauUTEbHASL YACTh TEM CBS3aHA ¢ pa3pabOTKOM W PACYETOM XapaKTEPHCTHK HAPABIEHHEIX AHTEHH
pa3IMYHBIX THNOB: MapaboTHIeCKAX, TMH30BEIX, PYIOPHO-THH30BhIX, aHTEHHBIX PEIIETOK,
MHOTOBHOPATOPHBIX aHTE€HH ITOBEPXHOCTHBIX BOIH H JIP.
KypcoBoii IpoeKT COCTOHUT K3 MOACHUTENBHOH 3amucku o6beMoM 25-30 cTpannn dpopmara Ad u 1-
1,5 mucra geprexei popmara Al.
TToscHHUTeTBHAS 3aMMCKa JIODKHA BKIIOYATh B cebs:
1. Texumueckoe 3ananue Ha pa3paborky (1 c.).
2. Beepenme (1 — 2 c.), B HeM KpaTKO OIpeAeNseTcs MECTO pa3pabaTeIBacMOr0 yCTPOHCTBA B
pAAy JpyrHX.
3. Anamu3 TexHHueckoro 3aganus (3 - 5 c.), [ie pacCMaTpUBAIOTCA BO3MOXKHBIE BAPHAHTEI
peleHns 3a1a9y, IPUHIUIIE! IeHCTBUS U Ha3HAUYeHHE OCHOBHBIX YacTel yCTpOiCTBa,
dbopMupyIOTCA TpeOOBaHMUA K HEIM U 0O0CHOBBIBAaETCS BHIOPAHHBIA BapHaHT.
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Pacuernas yacts ycrpolicta (5 — 7 ¢.), Ile OIIpee/ITIOTCs OCHOBHEIE TeOMETPHYECKHE

pa3Mephl KOHCTPYKIUH U PaCCYUTHIBAIOTCA NIEKTPHUECKHE XapaKTCPUCTHKH. BhIMoNHAeTCS
HeoOXO0IMMOE YHCII0 KOPPEKIHH JaHHBIX HCXOJHOTO BapHaHTa 10 JOCTHXEHMS TPEOYEMBIX
XapaKTePUCTHK.
KoncrpyktuBHas paspaboTka y3ma (3 — 5 ¢.) (eciu 3aaHa), B KOTOPO# pacCUMTHIBAIOTCS U
000CHOBBIBAIOTCA BCE pa3MEphI, MATEPHAILI U 3JIEMEHTEL
Omnucanne koHCTpyKIuH (2 — 3 ¢.), IAe MOKA3bIBAETCA B3aUMOIEHCTBHE OCHOBHEIX YacTelH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKI[HH.
3axmoyenne (1 — 2 c.) ¢ BRIBOJZAMH O pe3yibTaTaX ¥ BO3ZMOXKHBIX IIYTAX YIy4IIEHHS

KOHCTPYKIIHH.

Cncok HCIIONBE30BaHHOM JTHTEPATYPEL.

Copnepxanue.

Tunosble 3aJaHAA HA KYPCOBOii TIPOEKT

BapuaHTsI 3a1aHAH K KypcOBOMY IIPOEKTY 1O TeMe “TlapaboivgecKue aHTEeHHEI

Bapuant

A, CM

Tpebosanus k TH

KH]{

ABe,
rpan

AOH,
Ipax

P, xBT

Honspu3zarus

Hpyrue ykazaHus

(THD aHTEHHEL,
CKaHHUPOBaHHE);
VYien nns

pa3paboTKu.

]

0,8

5000

Jluneiinas

KopabemsHas:
AHTEHHBI!

nepexirogatens(All)

152

Kpyrosas

CkanupoBanue B 2

INTIOCKOCTAX: CKaHED

0,8

2000

Kpyrosas

Bboprogas;

HOJIPU3ATOP

1,4

JIuHeknas

Boprosas; All

1,6

3800

10

JInneraas

CkaHupoBaHKE B
II0CKOCTH E;
Bpalaromeecs

COYWICHCHHUEC

10,8

500

Kpyrosas

CranuonapHas;

MOJIAPU3ATOD

12,0

1200

15

800

JIuHevHas

Ilogsrxnas; All

18,0

700

JInneitnas

Craunonapuas;

obnyuarens
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9 14,4 950 30 900 Kpyrosas Cranmonapnas; All
10 16,5 - - 600 Kpyrosas CrammmoHapHas;
3epKano
11 3.2 2800 3 200 JInneiinas CkaHWpOBaHHE B
IUIOCKOCTH; CKaHEP
12 3,8 - - 300 Kpyrosas KopabenbHasi;
MIOJISIPH3ATOP
13 3,3 1350 15 250 Kpyrosas boptoBas;
HOJIAPH3ATOP
14 2,9 - 8 150 Kpyrosas CxaHupOBaHHE B
IUTOCKOCTH; CKaHEep
] 3,6 2000 2 350 Jlunelnas CxaHupoBaH¥UE B
wrockocTH; All
16 3,0 3200 - 250 Kpyrosas CxaHHpOBaHHUE B 2
mIockocTax; All
17 3,4 - 3 - JIuneihnas BopTopas;
obmy4arens
18 3,7 1800 20 220 Kpyrosas boprogas;
[IOJIIPA3ATOP
19 4,2 - 4 - Jluneitnas boptosas; All
20 2,6 4000 - 215 KpyroBas BoproBas; 3epkaino
21 6,2 900 - 500 Jluneitnas CkanupoBanue B 2
TUTOCKOCTSAX;
obmyuarens
23 6,0 - 3 - Kpyrosas CkanupoBanue B 2
IUIOCKOCTSX;
MOJISIPUA3ATOP
23 5,8 - 2 300 JIunetinas Kopabensras; All
24 6,6 1050 - - Kpyrosas CkanupoBaH#ue B
IOCKOCTH H;
TIOJIIPU3ATOD
25 5,0 - 8 380 Juneitnas Bopropas; All
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Gonp OIICHOYHEIX MAaTepHaJIOB

(OOM)

JJI

NIPOBEIEHUS  aTTeCTallMd  ypPOBHA

ch)OpPMHPOBAHHOCTH KOMIIETEHIHH, OOYJalomMUXcs MO IMCHMIUIMHE, O(QOPMIISETCS OTACTBHBIM

JTOKYMEHTOM.

6. YYEBHO-METOJIUYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHHE

AU CHHUITJIINHDBI
6.1. Kauroo0ecrne4eHHOCTh
HaumeHOBaHUE JIATEPATYpPhl: ABTOD, HA3BaHHE, BHI T'on KHHUT'OOBECIIEHEHHOCTD
i i RS Hamaure B anekTpoHHOM Kataiiore 35C
OcHoBHas JuTepaTypa
1. AaTenHs! u yctpoiictea CBY: YuebHuk s 1988 https://booksee.org/book/477012
pamHoTexHHUdecKuX crell. By3os/ JI.M. CazoHos; pen. E.B.
BszoBa-Mocksa: Bricmas Illkomna, 1988.-431¢.-ISNB 5-06- ’
001149-6
2. Verpotictea CBY H aHTeHHBI [ DNeKTpOHHRIHA pecype] 2014 http://znanium.com/catalog.php?bookinfo=5
yuebuuk / A. A. @unonos, A. H. @omus, [1. JI. JIMurpues 05864
[7 op.] ; pen. A. A. @wionos. — Kpacrospck :Cub. denep.
yE-T, 2014. — 492 c. - ISBN 978-5-7638-3107-8
3. Ycrpotictea CBY 1 ManorabapATHbIE aHTCHHEL: 2012 http://znanium.com/catalog.php?bookinfo=3
Vue6Hoe nocobue ai By3oB / A.M. Comog, A.1O. 90281
Bumorpagos, P.B. Ka6eros; [Tox pen. A.M. ComoBa. - M.
Top. maaus-Tenekom, 2012. - 440 cISBN 978-5-9912-
0255-8
4. 3epKaIbHBIC AHTEHHB! JI 3€MHBIX CTaHIAH 2012 http://znanium.com/catalog.php?bookinfo=5
cyTHUKOBOM cB3w/ @ponos O.I1., Bansg B.IL - M.:Top. 62740
nunus-TemexoM, 2012. - 496 ¢.: ISBN 978-5-9912-7002-1
5. AHTEeHHBI ¢ UMIIE€IAHCHEIMH NEPHOTHIECKHMH 2013 http://znanium.com/catalog.php?bookinfo=3
crpyktypamu / B.J1. JlpypedeHckuit, A.1O. ®enoros. - M. 97326
Top. manus-Tenexom, 2013. - 152 c. ISBN 978-5-9912-
0278-7
6. AuTeHHHI. [IpaKTHIECKOe PYKOBOACTBO [ DIEKTPOHHBIH 2012 https://radiohata.ru/transfer/1211-

pecypc] : mpakTiaeckoe pykosogctso / I'. Mmmnep. - CI16.
: Hayka 1 TexHuka, 2012

antennas.html

JonosHUTeNEHAs TATEpaTypa

1.ArTennsl. Tom 1. [QnexTponnsiit pecype] / Potxammens | 2009 hitp://www.studentlibrary.ru/book/5-85648-
K., Kpumke A. - M. : JIMK TIlpecc, 2009 715-X.html
2.Anrennsl. Tom 2 [DnexTponHbiit pecypc] / Porxammens | 2009 http://www.studentlibrary.ru/book/ISBN585
K., Kpumxe A. Ilep. ¢ vem. - M. : JIMK TIlpecc, 2009. 6487168.html
3.Da3upoBaHHBIC AHTEHHBIE PEINETKA C  CeKTopHBMH | 2010 http://www.studentlibrary.ru/book/ISBN978
OapLEalbHRIMH JuaraMMaMy HaNpaBIeHHOCTH 5922112291 .html
[3nexrponnniit pecypc] / Ckobenes C.IL - M.
OUIMATIIMNT, 2010
4. TlpumeHeHHe makeTa mporpaMm MicrowaveOffice 2009 | 2012 http://www.studentlibrary.ru/book/bauman_0
AWR 11 IpOeKTHPOBaHH MEKPOIIOJIOCKOBBIX YCTPOHCTB 469.html
CBUY [2nekTponHslii pecypce] : Yueb. nocobue / M.A.
®enopenko, H.B. ®enopkosa. - M. : U3gatemsctBo MI'TY
M. H. 3. Baymana, 2012.
5.CnyTHHAKOBOE TelleBHACHHE OT A 0 S [3neKTpoHHbIH 2010 http://www.studentlibrary.ru/book/ISBN978
pecype] / C.JI. Kopsakun-YepHrak. - CII6. : Hayka i TeXHuKa, 5943873607.html
2010.
6.Curnsuckmit B.JI. Yerpoiictea CBY: Metonudeckue 2013

yKa3aHHA K JabopaTopHbIM paboTtam. - Biagumup, 2013r.
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7.Curaaackuii Bb.JI. AxremHn CBY: Merogugeckue
ykasaHus K 1abopaTopHeIM paboram. — Biamamup, 2013

2013

8.Curnanckuit B.J1., Canosckuit H.B., 'aBpuiioB B.M.
AwnrenHnl 1 ycrpoiictea CBY: Metommueckre yka3aHua K
KypcoBoit paborte. - Baagumup, 2012r. — 26¢.

2012

9.Curnsackuii b.J]. yctpoiicta CBY. Onmcanue mporpaMm
KOMITEIOTEPHOTO MozenupoBanns. Binagamup. 2012r.
OneKTpOHHaA BEPCHI.

2012

10.MccnenoBanne aHTCHHBI C AMEKTPUIESCKAM
CKaHWPOBAHHMEM JIy9IoM [DNeKTpoHHBIH pecype] : YaeGHoe
nocoGue / P. B. Komsrmn, B. JI. Xannamupos. - M. :
Hzparenscteo MI'TY mm. H. 3. baymana, 2015.

2015

http://www.studentlibrary.ru/book/ISBN978
5703840436.html

11.BBejieHre B CMapT-aHTeHHE! | DNEKTpOHHEIH pecypc] /
Banaruc Koncrautun A., HoanupeclTanaitotuc Y. - M.
:Texsochepa, 2012.

2012

http://www.studentlibrary.ru/book/ISBN978
5948363127.html

6.2. Ilepuoauueckue H3JaHUAA
OTedecTBeHHBIE Ky pPHAJIbI:

o PamuoTexHHKa;

e PamuoTtexHHKa H 3IEKTPOHMKA;

e [Ipubopsl 1 TEXHHKA 3KCIIEPUMEHTA,

e Iudporas 06paboTka CHTHANOB.
PedepaTnBHEBIE )KypHAJIBI:

e PamworexHUKA;

e DJEKTpOHHKA.
3apy0exnbie JKypHAJbI:

e IEEE Transactions on Communications;

e [EEE Transactions on Antennas and Propagation

6.3. UnTepHET-pecypchl

1. Xypnan "Pagunorexnuka” - http://radiotec.ru/catalog.php?cat=jrl1

2. http://mexalib.com/view/15117
3. http://znanium.com
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7. MATEPHAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUAILIMHBI

Jna peanusal¥ J@HHOW IVCIHMILIMHBEI MMEIOTCS CHENMATBHBIC IOMEINCHHS [ IPOBEACHHA
3aHATHM JEKIHOHHOTO THIA, 3aHATHM [IPaKTH4ecKoro M 1abopaToOpHOro TUMa, KYpCOBOIO
IIPOEKTUPOBAHHS, TPYIIIOBEIX U MHIMBUIYATbHEIX KOHCYIbTAnuid. IIpakTHIECKHE U nabopaToOpHBIE
paboTel mpoBozsATcs B ayn.510.

PaGodyio nporpammy coctasui Cazosexuit H.B., nonent xapenpst PT u PC
Peuensent

«Bnagumupekoe Kb Pagnoceszu», I'eHepaibHbIil JUPEKTOP Bormanos A.E.
TIporpamMma paccMoTpeHa i ofobpeHa Ha 3acenanuu Kadenpsi PT u PC

ITpoToxom Ne /F o 26 o6, /;f roza
3asenyromuii kabenpoi Huxurun O.P. é _
Pa6ouas mporpaMma paccMOTpeHa ¥ of0ppeHa

Ha 3acelaHuM y4eOHO-METOqIecKOif KOMHCCHH HalpaBleHus 1 1.03.01 PagumotexHuka

IIpotoxos Ne ‘7” otT A }V/ £ 6./ f roaga
Ipencenarens komuccun Huxkntua O.P., 3apenyromuii kadeapoi

JIMCT ITIEPEYTBEPXKJIEHU
PABOYEHN MPOTPAMMBI JACITUTLIMHBI

Pa6ouas nmporpamma ofgo6pena na 20 AL 1204 yaeOHbBIA Tofa

Iporokon 3acenanus Kapeapsl Ne / ot H b5 .ﬂ%na
24 o BH 7 verzie?ir sy
'

Pa6ouas nporpamma ojobpena Ha 20 A 1204 4 y4eOHEIi rosa

3aBegyromuil kadeapoi

Tpotoxon sacenanns xapenpur Ne /o1 7/, V5 dffona

3asenyromuit kadeapoit P71 L S hiteres 4
{

Pa6ogas nporpamma ogobpena Ha 20 AR 120 2 yueOHBI rofa
TIpotokon 3acenanns kapeape Ne 7, oe/Z £), Afona
3aBeyromuit kKadempoit \__//;ZA/ 7% WW iz
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JUCT PETHUCTPAIIMA N3MEHEHHU A

B pabouyto MporpaMmy JHCIMILTHHEI
VYerpotictea CBY 1 aHTEHHBI
o6pazoBaTebHON MporpaMmsl Hanpasnedus noarorosku 11.03.01 PagioTexHuka, HampaBneHHOCTE:

PajmoTeXHHYECKHE YCTPOHCTRA U clcTeMBI (Dakanasp)

Homep BHeceHbl M3MEHEHHUS B 4acTH/pa3ensl Hcnonuurens OcHoBaHuUE
U3MEHEHUs paboueili mporpaMMBel PHO (HOMEp U AaTa MPOTOKOJIA
3acefaHus Kadeapol)
1
2

3aBeayrommii Kadeapoi / Hakutun O.P.




