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1. HEJIH OCBOEHWSI U CHUILINHEI

[lenaMu 0CBOEHHS NUCIUILTHHEL "YerpoticrBa CBY u anTeHHBI" SBITIOTCS:

1. [IpnoGperenne 3uaHus, yMEHUsS U HABBIKOB, 00eCIeuHBaIOMNX TOCTHKEHHE eel OCHOBHOM
00pa3oBaTeTLHOM IPOrpaMMEI 10 HANPABICHUIO « PaTHOTEXHIKA Y.

2. TlomrotoBka B 067acT# pagHOTEXHUKH H MH(OTENICKOMMYHHKAMA Ul peIleHus 3a71au
CO31aHHS HOBOH H COBEPIIEHCTBOBAHHA CYILECTBYIOINNX YCTPOUCTB CBA3M M AHTEHH.

3amauu:

1. O3HaKoMIIEHHE C COBPEMEHHON METOI0IOTHE] HAYIHO-TEXHUYECKOTO TBOPYECTBA.

2. 1loaroToBKa JUIS HMCHONB30BAHMA PANHOTEXHHICCKHAX 3HAHUMN IIPU pElICHHH NPaKTHYECKUX
337129 MO pa3pabOTKe M OIKCILUTyaTallWd CHCTEM, YCTPOMCTB M KOMILIEKCOB pPaTHOTEXHUYECKOrO
npous.

2. MECTO JUCLUILIAHBI B CTPYKTYPE OIIOII

Huctmmumna  «Yerpoitctea CBY M aHTEHHBI» OTHOCHTCH K 4acTH,
yqacTHUKaMu o6pa3oBaTesbHbIX oTHOmeHmH (51.0.13).

3. INTAHUPYEMBIE PE3VJIbTATHI OBYUEHUSI I1IO JUCIIUIVIMHE
IInanupyemsle pesymbTarsl O6y4eHHS 110 QMCLHMIUIMHE, COOTHECEHHLIE G IIJIAHHPYEMBIMH
pesynbraTamu ocBoerus OIIOIT (koMIeTeHIMIME U HHAMKATOPAMH JOCTHIKEHHS KOMITETEHIIH)

bopmupyeMon

DopMupyeMsie IInanupyemsle pe3ynbTaTel 06yUeHHs MO JHUCLIMILIMHE, B HaumeHoBanue
KOMIETCHUHU COOTBETCTBHH C UHAHKATOPOM JOCTHKEHUA KOMOETEHIIHH OLCHOYHOI'O CpeAcTBa
(xox, conepxanue Huankarop noctikeHus Pesynbratsl o6yuenus no
KOMIIETEHIUH) KOMIIETCHLIHH JHCUMILTHHE
(k00, codeporcanue unduxamopa
OIIK-1. OIIK-1.1. 3naer ocHOBBI 3HaeT OCHOBHEIE 3aKOHEl | OTIPOC 10 PO EH-
CnocoGen MaTeMAaTHKH, QHU3NKH, TEOPHUH OIS HOMY TEOPETHYECKO-
HCIIOIB30BaThH BBIYUCITMTENIBHON TEXHUKM W PacpoCTpaHEHHUs MY MaTepHany.
IIOJIOKEHHUH, IPOTPaMMHPOBAHHUS, pazuoBOIH B cBOOOIHOM | TecToBBIE BOPOCHI B
3axkoHbl ¥ MeTozs! | OINK-1.2. Vmeer pemats IIPOCTPAHCTBE U nabopaTopHEIX
€CTECTBEHHBIX CTaHapTHHIE HaIpaB/IIOIIUX paboTax u
HayK H npodecCHOHANBHEIE 3a1a4H | CHCTEMaX JHanasoHa [IPaKTHYECKHX
MaTEMaTHKH I | C IPUMEHEHUEM CBUY; 3aHATUSX.

PCLICHUS 3a0au

€CTECTBEHHOHAYYHBIX H

YMeer Ucnonn308aTh

HHXEHEePHOH OOLIEHHXEHEPHBIX 3HAHMI, | TTONOXKEHHS 3aKOHA |
JeSTENLHOCTH. METO/IOB MATEMaTH4ECKOTO | METOABI pacyéra
aHAJTM3a ¥ MOJEIMPOBAHHUSL. | 3JEKTPOMATHUTHBIX
OIIK-1.3. Brnaneer moJied npu asanmze CBY
HAaBBIKAMH TEOPETUYECKOTO | YCTPONCTB M aHTEHH;
H Baaneer
SKCIIEPUMEHTAIBLHOTO MaTeMaTHYCCKUMH
HCCIIe0BaHus 0OBEKTOB METORAMHU TSl PEIlCHHS
npodeccHoHANbHON 3a7a4 HHXEHEPHOH
NEATETBHOCTH. JEATEILHOCTH B 00J1aCTH
CBU yctpoiicTs 1
AHTEHH.
OIIK-2. OIIK-2.1. 3HaeT MeToBI 3naet MeToas1 06pabotku | Jlabopartopakie paGo-
Cnoco6en 06paboTky 1 ¥ [IPEJICTABIICHUS] THI ¢ PU3MYECKUM
caMocrosTensro | IPEACTABICHUS PE3yIbTATOH PE3yIbTaToB IIPH 06OpyIOBaHHEM.

IIPH 3KCTICPUMEHTAJIbHBIX

IKCIIEPHMCHTATIBHBIX




IPOBOAUTH HCCeN0BaHUAX MpoueccoB | ucchenopanuax CBU OTuer o
3KCIEPUMEHTAIBH NIPOXOXKACHHUA CHTHAIIOB YCTpOfICTB H aHTCHH. na60paTopHOMy
bl HecTenoBanus | GEPE3 PasIndHbe YMeeT caMOoCTOSATENIEHO PAKTHKYMY.
aJUOTEXHUYECKHE
1 HCIIONB30BATE p BBITIOJHATE U3MEPEHHUS
T CTPY XYL, TIPH 9KCTIEPHMEHTATbHBIX
OIIK-2.2. YMmeer
IDHEMEL HCCIIEIOBaHUSIX aHTECHH U
p CaMOCTOATEIBHO BBIIOJHATH o8 CBY
00paboTku u HaOJII0JICHHS U U3MEpPEHHS YCTPOHCTB B
IIpEJICTAaBIIEHUS MPH SKCNIEPUMEHTAIBHBIX abOPATOPHBIX YCIOBHAX.
[TOMTy4e HHBIX UCCIIEI0BAHMAX B Brnaneer naBbikamu
JAHHEIX. 1a00paTOPHEIX YCIOBHAX HM3MEpEHHs apaMeTpoB
OIIK-2.3. Braneer CBUY ycTpoHCTB ¥ aHTEHH
HaBBIKaMHU H3MEPEHHS PA3THYHEIX THIIOB.
[apaMeTpoB
PaIUOTEXHUYECKUX
IporieccoB u 06paboTku
[IOTYYCHHBIX 3HAaYCHUH
4. OBBEM H CTPYKTYPA JUCIIAILTHHBI
TpynoeMKOCTh AUCIHILTAHEI COCTABIET 7 3a9YETHBIX €AMHHMIL, 252 9acoB.
TemaTnuecknii nuian
¢opma oOyueHnns — ouHas
KonrakrHas pabora QopMbl
obyuaromuxcs TEKYLIEero KOHTPOJIs
C MeJaroruyeckum yCIIeBaeMOCTH,
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= g =) 5| E 9 aTTeCTalluH
.Nl'e HaumeHnoBanve TeM w/unu § 3 E l l% e S g— (no cemecmpam)
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Pa3gen 1
1 | Jlunuu nepenayu. 5 1 p 2 2
2 | HanpsxeHus ¥ TOKH B 5 2 2 2 4 1 8
MPOU3BOJbHOM ceueHHH JITT.
3 | Cornacoganue JIIT. 5 3 2 4 4 2 8
4 | IloHATHE MHOTOMONIOCHHKA M 2 4 4 1 8
MAaTPHLBI SHEPrHs
3JIEKTPOMArHUTHOTO MOJIS
5 | BaauMHOCTB, OTCYTCTBHE “
NoTEPh U CHMMETPHA 5 5 2 1 8
MHOT'OMOJIIOCHUKOB
6 | IlpaMeps! npocThIX 5 6 2 4 1 8 | PeHTUHI-KOHTpOIB 1
MHoronomocHukoB CBY




Paznen 2

1 | OcHOBBI TEOpHH aHTEHH. 5 # Z 4 1 6

2 | BexropHas koMILUTEKCHas 5 8 2 o 2 8
JuarpaMma HarpapJ€HHOCTH
(AH).

3 | TIpocTeie aHTEHHBDI. 5 9 2 4 2 6
1leneBble aHTEHHBI. AHTEHHBI. 2 10 2 1 6

5 | JluneiiHble aHTEHHBI U 5 11 2 “ 4 1 6
PELUETKH.

6 | MneanbHblil TMHEHHBIR 5 12 p) 2 6 | PeldTUHr-KOHTpOMID 2
H3JTy4arenb.
KHA 5 13 2 | 4 2

8 | U3nyuarouive pacKpbIBHL H 5 14 2 | 4 3
PEMIETKH

9 | Bonpocsl CHHTE3a JTMHEHHBIX 5 15 2 6
AHTEHHBIX CHCTEM.

10 | AneprypHble aHTEHHBI. 5 16 2 “ 8 2 6

11 | 3epkamsHble napabonuyeckue 5 17 y. 3 8

anteHnsl (I1A).

12 | AHTeHHble peuietkd (AP). 5 18 2 5 1 | Pe#iTunr-koHTpONH 3
Bcero 3a 5 cemectp: 36 36 36 117 Ox3aMeH (27), KI1
Hamuuue B qucunnmuye KIT/KP -

Hroro no AuCHMILIAHE 36 36 36 117 | D3x3amen (27), KII

CopepxxaHne JEKIHOHHBIX 3aHATHH IO THCUHILIHHE
Pasgen 1. Ycrpoiicrsa CBU.
Tema 1. JIunuu nepenayu.
OcHoBHEIE apamMeTpbl. THIBI THHUH nepenaun. OGMmMHOCTE UX PACCMOTpEeHMA. MaTeMaTHIecKas
Mozenb peryuspHoit munuu nepenaun (JIIT). HopmupoBanusle HanpsbkeHUs ¥ ToKU. Koaddunuent
OTpaXXeHH.
Tema 2. HanpsokeHUS ¥ TOKH B IpOU3BOIBEHOM cedenun JIII.
BexTopHsie quarpammbl. Pazmiaasle pexumbl paboTsl. Tpanchopmanus conporusnernii. Kpyrosas
JMarpaMMa CONTPOTHBJICHUH (uarpamMa Bosbsrepra).
Tema 3. Cornacosanue JIII.
HeoGxomumMocTs cornacopanus. [TocranoBka 3a1auu. ¥Y3KOMOIOCHOE COTTIACOBAHUE, AITOPUTMEI U
pacuer cxem cornacoBaHus. CorylacoBaHHE B TPAKTE CO MHOTHMH HEPEryIAPHOCTIMH.
Tema 4. IlorsTHE MHOTOTIOMIOCHUKA U MATPHILIBL
Buaer matpuir. Matpuna paccesaus. locrouncTsa. [IpuMenenne 1 onucaHus paboTsl yCTPOHCTB.
WpneanbHble 1 peajlbHbIE MAaTPHUIIBL. '
Tema 5. B3auMHOCTB, OTCYTCTBHE MOTEPH H CHMMETPHS MHOTOIIOTFOCHHKOB.
CrencTBus U3 YHUTAPHOCTU MaTpUIbl paccessHua. CocTaBHbIE MHOTOIIOIIOCHBIE YCTPONCTBA.
Tema 6. IlpuMeps! MPOCTEIX MHOTONOMIOCHAKOB
CBY MHOTONOIIOCHUKH OT JABYXITOJIIOCHHKOB JI0 BOCBMHUIIONIIOCHUKOB.
Paznen 2. AHTEHHBI
Tema 1. OcHOBBI TEOPHH AHTEHH.

TV

Ha3Ha4eHHE H CTPYKTypHas CXeMa AaHTEHHBL
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[Tone n3nyyeHus aHTEHHEI B JabHEH, OMKHER U IPOMEXYTOYHOU 06IaCTSIX.

Tema 2. BextopHas koMIIIeKCcHas aAuarpamMma HampasieHHOCTH ([IH).

BTopuuHble mapaMeTpsl, XapaKTEPH3YIOIIHUE HAIPaBAECHHOCTh. AHTEHHA KaK 4eThIPEXITOIIOCHHK.

AHTEHHBHI B peXHMe paguoNpreMa.

Tema 3. [IpocThie aHTEHHBEL.

Drextpuyeckuii BuGparop. [lone usnydenus subparopa, conpoTusieHue uznyyenns, KHI,.

BxoaHoe conmpoTHBiIeHUs BUOpaTopa.

Tema 4. IlleneBbie aHTEHHEL.

KoncTpykiuy BUGPaTOPHBIX U HIeNIeBBIX aHTeHH. CrocoObl Mx Bo30OyxaeHus. [1o10cKoBEIe 1

MUKPOTIONIOCKOBBIE aHTeHHEI. CBEpXIMUPOKOIIONIOCHEIE aHTEeHHBI. CBA3aHHbIe BUOpaTOphl. MeTox

HaBoguMEIX DJIC

Tema 5. JIluHeliHbIE aHTEHHBI U PEIIECTKH.

JluarpaMma HanpaBJICHHOCTH CUCTEMBI OIHHAKOBBIX OXHHAKOBO OPHEHTHPOBAHHBIX U3JyYaTeNeH.

TeopeMa nepeMHOYKEHHUS TUarpaMm.

Tema 6. VineansHbIif THHEHHBIN U31y4aTeb.

Anamm3 JTH. KoahdunuenT HanpapieHHOro AeHCTBHs. BIHsHHE aMIUTHTYAHOTO K (a30BOr0

pacIpeie/icHus Ha TapaMeTphl IMHEHHOI aHTEHHBL. AHAJIN3 HANPABIEHHOCTH JINHEHHOH

paBHOMEPHOM aHTeHHOM pemeTku. [lonaBnenre MoO6oYHbIX INIaBHBIX MAKCHMYMOB.

Tema 7. KH/I.

BrnusHpe aMIUIMTYXHOTO U ()a30BOro paclpeesieHNs Ha apaMeTphl JIMHEHHON aHTEHHEL. AHTEHHBI

Oeryieit BOJHBL IUIICKTPHUECKHUE, CIIMPATbHBIE, UMITEIAHCHEIC, JUPEKTOPHEIE

Tema 8. M3mydarorue packpbIBbl ¥ PEIIETKH.

CniocoGr1 pacueTta moneit miockux packpbiBo U penetok. KHJI 1 s dexTnBHAs TOBEPXHOCTD

IUIOCKOTO CHH(A3HOr0 pacKpsiBa. V3nyueHure MIOCKAX pacKpbIBOB KPYTIIOH U IPSAMOYTOJILHOR

bopMel. YIipaBieH#e MON0XEHUE TIaBHOr0 MakcuMyMa. ITnockue QasupoBaHHbIe aHTEHHBIE

pemetky. Pa3Melnenue 3neMeHToB. PaccornacoBanue NpH CKaHUPOBAHHU

Tema 9. Bonpockl CHHTe3a JIMHEHHBIX aHTEHHBIX CHCTEM.

[MocranoBka 3amaun cuuTe3a. CunTe3 MeTogoM uHTerpaina @ypee. CuHTE3 METOIOM NapIHalbHBIX

IHarpamM.

Tema 10. AnepTypHble aHTCHHEL.

Pynopusle anTeHHBL. JIMH30BBIC AHTEHHEI.

Tema 11. 3epkanpuble napabonudeckue anTeHHBI ([TA).

Bunsi 3epkan. O6myuarenu [TA. PasHOBUIHOCTH aHTEHH.

Tema 12. Autennsie peinetkd (AP).

@dazupoBaHHBIE aHTEHHBIE PEINETKH. Y IPaBIeHHE MOJI0XKEeHUEM JTyda. MHorony4dessie AP.
Conepaxanue J1a00PATOPHBIX 3aHATHIA M0 JHCIHILIHHE.

Tema 1. U3ydeHue 31€eMEHTOB BOJIHOBOAHBIX TPAKTOB.

MzydeHKe 2JIEMEHTOB BOJTHOBOJHEIX TPAKTOB.

Tema 2. UccnenoBanue dbepprUTOBEIX YCTPOMCTB HA IPAMOYTOJIBHBIX BOJTHOBOJAX.

Hccnenosanne GeppHTOBBIX YCTPOHCTB Ha MPAMOYTOJIBHBIX BOJHOBOJAX.

Tema 3. Muoronomocauku CBY.

Muoronomocauku CBY.

Tema 4. Y3K0OIIOJIOCHOE COTTIACOBAHMUE.

Y3KOmoJI0CHOE COTJIacOBaHUE.

Tema 5. 3yuenne pynopHBIX aHTEHH.

W3yueHHE PYIIOPHBIX aHTEHH.

Tema 6. M3mepenue koadduimenTa ycuneHusa pynopHLIX aHTEHH,

W3amepenue kodddurymenTa ycuneHus pylopHbIX aHTEHH.

Tema 7. 3yueHue JIMH30BBIX aHTECHH.

W3yyeHue NUH30BBIX AHTECHH.

Tema 8. JIuneitHble aHTEHHBIE PELIETKH.

JInHeliHbIE aHTEHHBIE PEMIETKH.



Copaep:xkaHne NPaAKTHIECKHX 3aHATHI 110 THCHMILTHHE

Tema 1. JIuaun nepegaqn.

OcHOBHBIE MapameTpbl. Twunsl MuHEN nmepegayd. OOIMHOCTL MX paccMOTpeHHs. Maremathyeckas
MoJIenb peryispHoi nunuy nepenayn (JIIT). HopmupoBanusie Hanpsbkenus u Toku. Koshduunent
oTpaxeHus. HampspkeHus ¥ Toxu B TnpousBonbHOM cedyeHun JIII. BexropHble nuarpamMMsl.
Paznuunbie pexumsl pabotel. TpaHchopmauus comporusieHud. Kpyrosas amarpamma
conpoTHBIIeHHH (auarpamma Boinenepra

Tema 2. Cornacoanue JII1.

HeoGxomumocTs coracoBanus. [loctaHoBKa 3aJadd. Y3KOIOJOCHOE COINIACOBAaHHE, alTOPUTMBL U
pacueT cxeM coryiacoBanusi. CoracopaHue B TpaKTe€ CO MHOIMMH HEPETYJIAPHOCTSIM.

Tema 3. IloHATHE MHOTOITONMIOCHAKA ¥ MATPHULIBL.

Bunasl MaTpul. MaTpuna paccesnus. JlocronHcTa. [IpuMeHeHue Ui ONHECaHus paboThl yCTPOMCTB.
WUneansHble W pealbHblE MaTpPULBL. B3auMHOCTb, OTCYTCTBHE MHOTEPh M CHMMETDHUs
MHOTOMOJIIOCHHKOB. CIEICTBUS U3 YHUTAPHOCTH MaTpulbl paccesHus. CocTaBHblE MHOTOIIOIIOCHBIC
yCTpOHCTBa

Tema 4. OCHOBBI TEOPUH aHTEHH.

Ha3naueHue U CTPYKTYpHas cxemMa  aHTeHHBL. [lojie M3TyueHHs aHTE€HHB! B JajpHEH, OJIMKHEH U
IIPOMEXYTOYHOH 0ONIacTsX. BekTopHas KOMIUIEKCHas auarpamma HampasiaeHHoctd (JIH).
BTopHYHbBIE MapaMeTphl, XapaKTepu3yIOlIHe HaIpaBICHHOCTb. AHTEHHA KaK YETHIPEXIIOIIOCHHK.
AHTEHHBI B peXXUME pajMoNpHeMa.

Tema 5. IIpocTeie aHTEHHEL.

Onextpuueckuit BuOparop. [lone wusmyuenus Bubpatopa, compoTuBieHue u3mydenus, KHJI
Bxoanoe conpotuBienus Bubparopa. llleneBrle anTeHHbl. KOHCTpYKIIMH BHOPATOPHBIX M LIECIEBBIX
aaredd. Cnocob6sl ux Bo30OyxmeHus. [lomockoBEIE M MHKpOINOJIOCKOBBIE — AHTCHHBIL
CBepXIIHPOKOTIONOCHBIE aHTeHHBI. CBsi3anHble BUOpaTopel. Metox HaBoaumseix JJIC.

Tewma 6. JIuneiiHble aHTEHHBI M PEIIETKH.

JlnarpaMMa HanpaBJIC€HHOCTH CHCTEMBI OJMHAKOBBIX OJMHAKOBO OPHEHTHUPOBAHHBIX M3Iy4aTesIeH.
Teopema nepemHoxeHus quarpamMM. MneansHelit TUHeRHBIN H3mydaTens. Anamms J{H.

Tema 7. Koad¢unueHnT HanpaBlneHHOTO JeHCTBUA.

Brnusinae aMIumaTyiHOro W ()a30BOro pacnpeleieHus Ha napaMeTphl JIMHEHHOH aHTEeHHBI. AHAIM3
HANpPaBJICHHOCTH JMHEHHON paBHOMepHON aHTeHHOH pemeTku. [logaBnenue MOOGOYHBIX TJIABHBIX
makcumymoB. KHJI. AuteHHbl Oerymell BONHBI: JUIIEKTPHUYECKHE, CIHpANbHBIE, UMIICAAHCHEIE,
IUPEKTOPHBIE

Tema 8. Mznyvaromue pacKpbIBbI U PEIIETKH.

Crnocobb1 pacyera mofied TIIOCKMX pacKpbiBoB U pemrerok. KHJI[ u sddexTuBHas moBepXHOCTDL
IUIOCKOro CHH(A3HOTO pacKpbiBa. M3NMydeHHE NIOCKMX pPAacKphIBOB KpYIVIOH M IPSAMOYTOJIBHOH
¢GopMBl. YIpaBieHHE IIOJIOXKEHHE TJIaBHOTO MakcuMmyma. [lnockue ¢(asupoBaHHEIE AHTEHHEIE
pemeTku. Pazmemenne anemenToB. PaccornacoBanue npu CKaHUPOBAHUA

Tema 9. AnepTypHBble aHTEHHEL.

Pynopusle aHTeHHBL. JIMH30BBIE aHTEHHEI. 3epKanbHble Napabonudeckue aHTeHHHI ([TA). Buasl
3epka. O6myvarenu [TA. Pa3HOBUIHOCTH aHTEHH.
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5. OLIEHOYHBIE CPE/JICTBA JJI TEKYIET'O KOHTPOJISI YCIIEBAEMOCTH,
IIPOMEXYTOUYHOMN ATTECTALIMA IIO UTOT'AM OCBOEHHWS TACIUTLIAHEI
U YYEBHO-METOJUUYECKOE OBECIIEYUEHUE CAMOCTOSITEJILHOM PABOTEI
CTYJIEHTOB

5.1. Texymuii KOHTPOJIb YCIIEBA€MOCTH

Pe#itunr-konrpons Nel

Pexumer pabotsl JIIT

[TapameTpsl, XapakTepu3ytomue pexxumsl padoTsr JIIT
Tpanchopmanus conpoturnenuii B JII

YeTBepTHBOJHOBEIN M TIOJTYBOJIHOBEIA TpaHCHOPMATOPE! COIIPOTUBIIEHHH
JnarpamMma MoJIHBIX COTIPOTHUBIIEHUH H TPOBOAUMOCTEH
V3konomocHoe cornacoBanue B JIII. OcHOBHBIE NpUHIUNEL [IpuMeps!
CornacoBaHue napauieNbHbIM uteid oM

CornacoBaHHe MOCIeI0OBAaTEIbHBIM NUIeH(DOM

. CornacoBanue 4eTBepTHBOJHOBBIM TPaHC(HOPMATOPOM

10. Marpuua paccesus S

11. B3anMHOCTb, CHMMETpPHUS U HEAUCCUIIATUBHOCTD ycTporcTB CBY

12. MeToas! n3MepeHus MuaroHaIbHBIX 3J€MEHTOB MaTPHIIEl S

13. MeTonbl M3MEpEHUS HEAUArOHAIBHBIX 3JIEMEHTOB MAaTUIBI S

14.Uamepenue Gonpinux u Mansix KCB

000 NOVL R W

PeliTuRT-KOHTpOIB No2

1.Knaccadukanus aHTeHH;

2.BxoaHoe COMPOTUBIEHHE aHTEHHEI

3. JlnarpaMMa HanpaBJIEHHOCTH @aHTEHHBI T10 MO0 A MOIIHOCTH

4 .Illupuna auarpaMMbl HAIIPaBIEHHOCTH [0 YPOBHAM

5.KH/I anTennsl, cBa3p KH/I ¢ pasMepaMu aHTEHHBI, aMIUTUTYXHBIM B (Da30BbIM
pacnpeneneHueM

6.M3ny4eHne 3eMeHTapHOTO ANEKTPHUECKOro AUIONS

7.2nemenT [tolirenca

8.1H cumMmeTpuuHOro BUOpaTopa U €€ CBolicTBa

9.ConpoTuBiIeHHE H3ITyYEHHs CAMMETPUYHOrO BUOpATOpa B IIIMPOKOM JTHANIA30HE YACTOT
10.BxoaHO€E COMPOTHUBIEHUE CUMMETPHYHOIO BUOPATOPA B IIUPOKOM JUana3oHE 4acTOT
11.J]Ba u3rydaTens MpH pa3HbIX (a30BBIX COOTHOWIEHUSX M PACCTOSTHUSX MEXIY d1eMEHTaMHU
12.CpoticTBa cuH(pa3HOH cCHCTEMB! HEHAIIPaBIEHHBIX U3NydaTenei

13.CucTtema HanpaBleHHBIX H3JydaTesel

PefiTunr-koHTposb No3

1.B3auMHO€ CONMpOTUBIIEHHE NTapalIeIbHbIX II0IYBOJHOBBIX BUOPAaTOPOB

2.CxeMbl MUTaHUS NOJTYBOJTHOBLIX BUOPATOpOB

3.HecummeTpuyHble BUOpAaTOpBI B CIOCOOBI MX ITHTAHMS

4 Jlunons HameneHko

5.JluarpaMMb1 HanipaBJIeHHON cHH(ba3HON NPSIMOYTONBLHOM U KPYIIo# IIIOINAN0K IpH pasHoM AP
6.BrnusHne $a3soBbIX HCKaXKEHHH HA H3ITyYEHHE IIIOMAAKH

7.0nTUMATBHBIHA pyHop

8.E-cexTonanpHeli H H-cexTopransHbii pynop

9.Coctas JIA, Ha3HAYCHHUE JIEMEHTOB, THIIBI

10.Ky6uueckue u kBagpaTHuHble $pa3oBble UCKakeHH B JIA



11.Twumsr mapabonu9eckux auTeHH, HX CBOMCTBA. Y paBHEHHs Mapabomonaa BpalieH s
12.TH anepTyprOii aHTeHHBI, ee ¢BA3b ¢ AP

13.KHII paccesnus [1A.

14 U3mepenne JIH aHTEHH.

15. M3mepeHue nonsapU3allHOHHBIX XapaKTePHUCTHK AaHTCHH

16. Mertons! u3meperus koddduieHTa ycuieHns aHTCHH

5.2. IIpoMeskyTOYHAas aTTecTALMS M0 HTOraM OCBOEHHS THCIIHILTHHBI

Bonpock k ak3ameHny.

B o B -

10.
11.
12.
13.
14.
15.

16

18.
19.
20.
21.
o
23.
24.
25.
26.
27.
28.
29.
30.
31.
3.
33.
34.

Ha3naueHue u OCHOBHBIE CBOMCTBA aHTEHH.

Krnaccuueckunii ¥ BOIHOBOM MOJXO K OIUCAHUIO CBOMCTB MHOTOmomocHukos CBY
Knaccudukanus anteHH.

Marpuna paccesuus S.

BxonHOE COMPOTHRIIEHHE aHTEHHBI

Cas3p Mexy Matpuniamu S, Z, Y.

ConpoTuBieHHE H3Ty4EeHHs, MOITHOCTh H3IYYEHHS, MOLIHOCTh MOTEPh, MOJHAS MOIIHOCTE,
KT/l anTeHHEL.

B3auMHOCTE, CHMMETpHS M HEAUCCHIIATUBHOCTE ycTpoiicTs CBY.

30HBI H3JTYYEHHS.

[Tepenymepanust BXo10B ycTpoiicTB. Marpuila mepeHyMepaluii.

Jluarpamma HalpaBJI€HHOCTH aHTEHHBI [0 MO0 ¥ MOLIHOCTH

MeToap! M3MEpEHUS THArOHATBHBIX 3JIEMEHTOB MATPHIIEL S.

@a3zoBas XapaKTepHCTHKA HAIPaBICHHOCTH, NOISAPU3allMOHHAS XapaKTEPUCTHKA.
Mertoasl M3MepeHHs HeTaroHaTEHBIX 3JIEMEHTOB MaTPHITEL

HInpuaa AparpaMMbl HAIPABIEHHOCTH 110 YPOBHSIM.

. U3amepenne 6onpinnx 1 mansx KCB
17.

KHJ anmtennsl, cBa3b KHJI c pasmepamMu aHTeHHBI, AMIUIMTYOHBIM M  (a30BLIM
pacIpe/ieICHHEM.

Merton 3-x 3TaJIOHHBIX Harpy3oK

Koaddunuent ycunenus (KY) aurennsl. Crioco6sl usmepenus KY

Meron 3amerneHus.

HeficTByromas qinHa U 3bdekTuBHad momans (MoBepXHocTs) antenHsl. KUIT aHTeHHBI
MaMepenye 31€MEHTOB MaTPHIIBl S Ha aBTOMATHYECKOM H3MEPHUTENIE B IIOJIOCE YACTOT
MakcuManbHO-0IyCTHMAs! MOIHOCTD, paboYkii YaCTOTHRIN IMana3oH aHTCHHEL.
HBoiinoit T-mocT

Ponb Teopuu ameMeHTapHBIX H3Ty4aTeseld IpH OnpeaeleHHH 0

U3ITYYEeHUs] aHTCHHBI

BonHOBOAHO-11IE1€BOM HANPABIEHHEIH OTBETBUTEID

[TpuHIMT 3KBHBATICHTHBIX TOKOB

KBanparusrit MocT

H3yyeHre 371€MEHTapHOTO 3JIEKTPHYECKOTO JTUITOISA

['ubpuHOE KOIBLIO

H3myyenne ToHKOTO MpoBoOIa

Hamnpasnennslii orBeTBuTEND Ha CBsi3anubix JIIT

OJeMEHTapHBIN MAarHUTHBINH JUIIONb



35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
35

56.
A
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,
73.
74.
75.
76.
7.
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DeppUTOBBIH BEHTHIIb Ha 3¢ deKTe CMEIeHUS 10
DJieMEHTapHAs IEKTPHUIECKast paMKa
@OeppUTOBEIH Y -LIAPKYIATOP
Onemenr [1olirenca
Perymupyemblii (GeppuTOBbIH (a3oBpalarTess
Pacmpenenenue Toka U 3apsiia Ha TOHKOM BUOpaTope
Maremaruueckas MOJeNb peryispHoi nuHuy nepeaaqn (JIIT)
JIH cummMeTpuaHoro BUOpaTopa M €€ cBoicTBa
Hopmuposaunnoe Hanpspkenue U Tok B JIII. BexTopHas amarpamMma TOKOB M HampsDKCHHH,
pacmpezneneHue TOKOB U HanpsbkeHuit B JII1
BxonHoe cOpOTHBIIEHHE aHTEHHBI
Cas3b Mexxay MaTpunamMu S, Z, Y
JlelicTByromas JUIMHA CHUMMETPUYIHOTO BUOpaTopa
Pexumsbl pabote! JIIT
CompoTHBiIeHHE H3YyYeHUs] CHMMETPHYHOrO BUOpaTopa B IMIUPOKOM JHANA30HE YaCTOT
ITapaMeTphl, XapakTepH3yrouHe pesxumbl padoTsl JITT
Bxoanoe conpoTuBIeHe CHUMMETPHYHOTO BUOpATOpa B IIMPOKOM AMANA30HE YaCTOT
BrusiHue pexuma pabotsl Ha KIT/]
[Tone n3myvarened, OAHHAKOBO HAIIPABIEHHBIX B IPOCTPAHCTBE. TeopeMa NepeMHOXEHHUS
Tparcdopmarus conporusnenuii B JIII
JIuHelHbIe CUCTEMB] HACHTUYHBIX U3TydaTenei
BxoaHOoe CONMpOTHBIIEHHE H IPOBOJUMOCTH KOPOTKO3aMKHYTOIO M Pa3sOMKHYTOIO OTPE3KOB
JIT1
JlBa u3my4arens py pa3HbIX (a30BBIX COOTHOIIEHUAX U PACCTOAHUAX MEXIY dJEMEHTaMH
YeTBepTHBOJIHOBBIH U MOIYBOJIHOBEIH TpaHCGOPMATOPEI CONPOTHBIIEHUH
CBoiicTBa cCUH}pa3HOI CHCTEMBI HEHAPABIEHHBIX U3TydaTenei
JlnarpaMma IOJIHEIX COTIPOTUBIICHUHN U IPOBOAUMOCTEH
Cucrema HeHaIpaBJIEHHBIX H3Tydareneil co CABUIoM (a3 Mexay ToKaMu
V3kononocHoe cornacoBanue B JI[I. OcHOBHBIE MPHHIIUITEL.
[Ipumepsl
Cucrema HanpaBJIeHHBIX U3NTydaTenei
CornacoBaHHKe NapajUIeIbHBIM IUIei (oM
KommiekcHOe COpOTHBIEHHE CUCTEMBI BUOPATOPOB
CornacoBaHue MOCIEN0BaTENBHBIM HITeHPOM
B3auMHO€ COMPOTHBIIEHNE NMapaJlIeNbHbIX MTOTYBOTHOBBIX BUOPATOPOB
CornacoBaHue Y€TBEPTHBOIHOBBIM TPaHCHOPMATOPOM
Vet BIUSHUSA 3€MITH HA TapaMeTpsl BUOPaTOpoB
CornacoBaHHbIE HarPy3KH
JIH BuOpatopa Haj 3emneit
KopoTko3aMmbixaTeny # peakTUBHEIE Harpy3KH
JIH BuGpaTopoB Haj 3eMieii ¢ KOHEYHOH TPOBOAUMOCTEIO
N30n4TOpsI KOAKCHATLHBIX TPAKTOB
Hactpoennrie Bubpatopsl. [TonyBoaHOBEIH BHOpaTOp 1 €T0 CBOMCTBA
Pa3bemsbl ¥ couneHenuns. Bpamaromuecs couneHeHUs
CxeMbl MUTaHUS TIOYBOJNHOBBIX BUOPATOPOB



78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
9s.
96.
97.
98.
99.
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[lepexonsl mexay JIIT

[TomyBOMHOBBIH BUOpATOP € INIOCKHM pe(IEKTOPOM
Knaccuueckuii ¥ BOMTHOBOH ITOIXOJ K ONHCAHHIO CBOHCTB MHOronomocHukoB CBY
[Ineiid-Bubparop [Tncrompkopca

Marpuua paccesHus S

CxeMBI MATaHHS BHOPATOPOB THOKUM KOAKCHATIOM

Caa3p Mexay MaTpunamu S, Z, Y

CxeMbl MUTaHUS BUOPATOPOB KECTKHM KOAKCHAIIOM
B3auMHOCTB, CHMMETPHS M HEMUCCUITATHBHOCTE ycTpoiicts CBY
HecummeTpruHbIe BUOPATOPHI M CITOCOOBI MX IHUTAHUS
I[lepenyMepaltys BXOIOB YCTpOHCTB. MaTpHua nnepenymepaumi
HecumMeTpuyHble BUOPATOPHI ¢ PaCITUPEHHOM II0JIOCOM
MeTo/ib1 H3MEPEHHSL AMArOHAIBHBIX JIEMEHTOB MaTPHIIBI S
JlupexTopHBle aHTEHHBI TUIIA BOJIHOBOM KaHall

MeTo bl H3MEPEHHs HEAUATOHAIBHBIX JIEMEHTOB MAaTPUILI S
AHTEHHBI 00paTHOTO U3NYYECHUS

Wsmepenne Gonpmmx 1 Mansix KCB

Jlumoss HaneneHko

Mertop 3-X 3TalOHHBIX Harpy3o0K

buxoHHYecKas 1 KOHWYECKas aHTEHHA

Meron 3amenieHus

Jlncko-KOoHyCHasi aHTEHHA

100. M3smepenue 31eMEHTOB MaTPHILI S Ha aBTOMaTHYECKOM U3MEPHUTENIE B IIOJIOCE YacTOT

101.
102.
103.

VYronkoBas aHTEHHA
JIBoiiHOM T-MoOCT
YacTOTHO-HE3aBUCHMas aHTeHHA. [IpHHITUIIBI TOCTPOEHUS U CBOWCTBA

104, BomHOBOAHO-IENEBO HANPABJICHHBIH OTBETBUTEb

105.

ILlnockne JIOTONIEPHOJUYICCKHUE AaHTCHHEI

106. KBaipaTHbIi MOCT

107. OcHoBHBIe cBOMcTBa aneprypHbiX anTedH. KH/I. [llupuna rnasroro nenectka JIH

108. T'ubpuaHoe KoIBLO

109. UsnyyeHne npsSMOYrOABHOH M KpYTJaoH IUIOLIAAOK IIPH  PaA3sHOM  aMIUIMTYIHOM

pacnpeneneHuu noas (AP)

110. HampapneHHBIH OTBETBUTENH Ha cBs3aHHBIX JIIT

111. AuarpaMMB! HalpaBlIeHHOH CHH(QA3HOH NMPAMOYTOJNBEHON M KPYIJIOW IMIIOMIATOK MIPH PasHOM

AP

112. ®eppuToBbIid BEHTHIIb Ha 3QPEKTE CMEILECHHS 110JIS

113.

Bnusnue $ha3oBhIX HCKXEHUH Ha U3TyYEHHE TUIOMAKH

114, ®epputoBBIdl Y-IUPKYIATOP

115. M3nyyenune OTKPBITOTO KOHIIA BOJIHOBOA

116. Perymupyemsiii hepputoBstit pazoBpamarens

117. OntuMansHE pyniop

118. Martemaruveckas MOJeNb peryisipHoit tuHuH nepenaqn (JIIT)
119. E-cextopuanshsiii 1 H-cexTopuanbhbiit pynop



120

11

. HopmupoBanHoe Hanpsbkenue u Tok B JIII. BexTopHas nmarpamMma TOKOB U HaNpsDKEHHH,

pacripeieJieHHe TOKOB U HanpspkeHui B JII1

121.
122.
123.
124.
125.
126.
123.
128.
£29,
130.
131.
132.

IlupamMuganeHeli pynop

Ces3b MeXIy MaTpunamu S, Z, Y

Konnueckuii pynop

Pexumel pabotsi JII1

Pymiop ¢ accumerprunoi J{H

[TapaMeTpsl, XapakTepH3yIOIUE pexXuMbl padboThs! JIIT

Cocras JIA, Ha3HaYeHHE DJIEMEHTOB, TUIIBI

Brusiane pexuma padotsr Ha KITJT

Vpasuenue, onpeaenstomee poGuiIb THH3EL

Tpancdopmarus conporusnennii B JII1

BinsHME TMH3 Ha aMIUIATYAHBIE pacupeneleHus B aneprype JIA
BxoaHOE CONPOTHBIEHHE H TIPOBOAMMOCTE KOPOTKO3AaMKHYTOIO M Pa3OMKHYTOI'O OTPE3KOB

JIIT

133
134
135
136
137
138
139

. Kybuueckue u kBaapaTuyHsle Gpa3oBble HCKaxeHus B JIA

. YeTBepTHBOJHOBEIH 1 MOIYBOJHOBEIA TpaHCc(OpMAaTOpPhl CONPOTHUBIEHUH

. Tuner mapaboaudecKUX aHTEHH, UX CBOHcTBa. YpaBHeHHs napaboionia BpalleHus

. JlnarpaMma MOJHBIX COMPOTHUBIICHUI M IIPOBOANMOCTEH

. Pacuer napaGonuyeckux aHTEHH

. Y3kononocHoe cornmacoBanue B JIIT. OcHoBrble nprHIHUIEL [IpuMephl

. O6nyvarenu mapabomuueckux aHTeHH. CBsA3b aMIUIMTYIHOTO paclpeielIeHHs B alepType ¢

JH obrygarens

140.

141

142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.

158

CornacoBanue napauieabHbM muieiom

. JIH aneptypHoit aHTeHHE], €€ cBsI3b C AP

CornacoBaHupe MOCIeA0BATENbHBIM IIUIEH oM

CocraBHoe AP u aneptypnsit KUIT ITA

CornacoBaHHE YETBEPTHBOJIHOBBIM TpaHCcHopMaTopoM

Yuer 3aTenenus packpsiea obimyqarens. KUII Tenu

CornacoBaHHbIe HArPy3KH

KHII paccesans 1A

KopoTko3aMbIKaTe H peakKTUBHBIE HArpy3KH

HUzmepenue /IH anTeHH

N30nsT0pHl KOAKCHANBHBIX TPAKTOB

H3MepeHue Noysipu3alldOHHBIX XapaKTEPUCTHK aHTEHH

PazbeMe! u cownenenus. Bpamaromuecs couleHeHNS

MeTtos! u3MepeHns ko3 ¢uienTa ycuneHus aHTeHH

Ilepexons! mexay JII1.

Usmepenue xo3dduiirenTa ycuneHns aHTeHH 10 METOY IJIOCKOTO 3KpaHa
Pasbemnl u cowteHeHns. Bpamaromuecs couIeHeHUs

OmnpeneneHne BXOMHOIO CONPOTHBJCHHS AaHTEHH ITyTeM HM3MEpeHHs Moayls u ¢assl
ko3 unmeHTa oTpasKeHUS

. I[lepexonsr mexay JII1
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5.3. CamocTosTenbHas paora o6ydaromerocs.
5.3.1. 3aganus, crpykrypupoBannsie k CPC.

3ananue 1. PaccuuTars M MOCTPOHTDH B NEKApPTOBOI U MOJISAPHOM CUCTEMaX KOOPAMHAT B
HOPMHPOBAHHOM M HEHOPMHPOBAHHOM BHJIE AUarpaMMy HaIlpaBJI€HHOCTH CUMMETPUYHOTO
3NMIEKTPHUYECKOr0 BUOpaTopa IIHMHHOM 2]1=A/4*n, rie n-mops.IKOBBIA HOMEP CTYACHTOB I'PYIIIEL.
[MorygeHHBIE pe3ybTaThl CPABHUATH C PE3yJIbTaTAMU pacyeTa CoCeIHUX BapuaHTOB. [lepBhrit
BapUaHT CPABHHUBAEM C DJIEMEHTAPHBIM JEKTPHIECKUM BHOPATOPOM, a IOCIEAHUH CPaBHUBAET €
BapHAaHTOM, KOTOPBI HMeeT HoMep n+1.

3ananue 2. PaccyuTarh U NOCTPOUTH B I€KapTOBOM U MOJIIPHOM CHCTEMaX KOOPJAUHAT B
HOPMHPOBAaHHOM M HEHOPMHPOBAHHOM BHJE AWArpaMMy HAIlpaBICHHOCTH JIMHEHHON aHTeHHOM
peLIETKN CHCTEMBI MTOJTYBOJIHOBBIX BUOPAaTOPOB B ITOCKOCTH BeKTopa E. JlaHHBIE IPHUBEACHBI B
tabnure.

BapuanTsl Yucmno Paccrosiane CaBur

u3TyvaTenei MEXTY 0 /2 T 32
H3NyYaTeIsIMU

1,2,3,4 2 A2 0 /2 T 37n/2
4,6,7,8 2 A 0 /2 T 37/2
DI001.12 p 302 0 /2 T 3 /2
13,14,15,16 2 2A 0 /2 T 3 /2
17,18,19,20 3 A2 0 /2 T 372
21,22,23,24 3 A 0 /2 T 3n/2
25,26,27,28 3 3N2 0 /2 T 3 /2
29,30,31,32 3 2 A 0 /2 T 3n/2

IIpoeMOHCTPHPOBATE NPH BLITIOJHEHHH PabOThl TEOPEMY [TEPEMHOXKEHHS.

3ananue 3.PemnTs 3a0a4dy y3KOIOJIOCHOIO COTIACOBAHUE C MPUMEHEHUEM KPYTOBOK
A¥arpaMMbl HOPMHPOBAaHHBIX COIIPOTHBIIEHUH U ITpoBoAuMOcTel Bonbnepra, mpu clieayonmx
HCXOJHBIX AaHHbIX.

Bapuant ConpoTHBIEHHE HATPY3KH Bonnosoe YerpoiicTBO
N Ry, Om 1XH, CONPOTHUBJIEHUE | COTJIACOBAHUSA
Om Zs, OM

1 20 +j20 50 INapannenshsii K.3.
nuteid

2 30 -j40 50 [Napannensubni K.3.
nueid

3 40 +j40 50 [TapannensHsrii X.X.
nuIeid

4 10 -150 50 [TocnemoBaTebHBIIM
X.X. meid

5 60 +j70 50 YeTBepTHBOJIHOBBIH
TpaHchopMaTop

6 70 -110 50 [Tapamnensrsii K.3.
e

7 80 +j20 50 [TocnenoBaTenbHLIN.
K.3 mneiid

8 90 -130 50 [Tapamnensusii K.3.
mend

9 100 +j40 50 [TocnenoBarenbHbIM
X.X. muedd

10 110 -j60 50 YeTBepTHBOTHOBBIN
TpaHCchOpMaTop
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11 120 +70 50 YeTBepTHBOIHOBEIN
TpaHchopMaTop

12 130 +10 50 ITocnenoBarenbHBINA.
K.3 muteiid

13 140 -j20 50 YeTBepTHBOIHOBBIH
TpaHchopmaTop

14 150 -j150 100 YeTBEpTHBOJHOBBIH
Tpa"chopmarop

15 20 -j170 100 [TocnenoBarenbHBbI
X.X. mnetid

16 30 +370 100 [TocnenoBaTenbHBIHA.
K.3 mretid

17 40 4110 100 INapannenshsit K.3.
utei g

18 50 +j50 50 [Napannensusii K.3.
nuieid

19 10 -j10 50 [Napamensreni K.3.
016 (2% (1)

20 20 +j100 100 [TocnenoBatenbHbIH
X.X. meitd

21 30 -j120 50 IlocnenoBarenbHBIM.
K.3 mneiid

22 40 +j150 50 IocnenoBarenbHBIH.
K.3 mneiid

23 60 -j10 100 [Tapannensnsii K.3.
e

24 70 +520 50 ITocnenopareapHbIiL.

‘ K.3 muneiid

25 80 -j160 100 YeTBepThBOIHOBIH

TpaHchopMaTop

5.3.2. TecTsl, cTpykrypupoBannsie k CPC.
1. Mexy KakiMH BETHUHHAMH YCTAHABIMBAET CBA3b MATPHIIA PACCESHUS?
1. Mexy Tokamu ¥ HanpsiKeHHSIMU
2. Mexy KOMILIEKCHBIMH aMILTHTYIaMH ITAJAI0MMX H OTPAXKEHHBIX BOJH
3. Mexny HanpsoKeHHSMH Ha BXOJIE U BBIXOJIE
2. Kakoii usuueckuit cMblica cBOMCTBA yHUTAPHOCTH[S]?
1. OTCyTCTBHE NOTEPH B YCTPOMCTBE
2. PaBeHCTBO HampsDKEHHI Ha BXOJE H BBIXOJE
3. CUMMETpPHYHOCTE BXOJOB
3. Uto HazbBaeTcs k03 GUIMEATOM cTOA4El BOIHBI?
1. OTHOImEHHE HANPSXKEHUS HA BXOAE K HANPMIKEHHIO Ha BBIXOJE
2. OTHOLIEHNE MAKCHMYMA H MHHMMYMa 3JIeKTPHHYECKOTO TOJIs B IMHUH TIepeayu
3. OtHowenne UoGpar u Unan
4. Kak TouHee H3MEepUTH KOOPAHHATY MUHAMYMa?
1. Meron Bunku
2. Meron 3amemenns
3. MeTox Tpex 3TanoHHBIX HArpy30K
5. JlaeT 1 OCTaBIICHHBIH OTKPHITBIM (63 HAarpy30K) KOHel[ BOMHOBOTHON U3MEPUTEIBHOMN THHUM
PEXHM XOJIOCTOro Xoaa?

1. Jla
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2. Her
3. D10 cornacoBaHHas Harpyska
6. UeM OTIHYaOTCS B3aHMHBIH M HEB3aHMHBI (azoBpamaTenn?
1. 3naueHneM k03¢ HUITHEHTOB OTpaKEHUS
2. PaBeHCTBOM BCeX 3JIEMEHTOB MAaTPHIIGL
3. 3naueHueM ko3 punuenTa nepegadu
7. YeM NOJTHOCTBIO ONMCHIBAETCS BHEILIHEE NIOBEJICHUE YCTPOCTBA?
1. 3HadeHue 31EMEHTOB MaTHIIEI [S]
2.KonaecTBOM 371EMEHTOB MaTpPHLIBI
3. UucnoM X0H0B YCTpoiicTBa
8. Kax u3ameputs Gonbimoe 3nauenue KCB?
1. Meton 3amermenus
2. Meron yIBOEHHOTO MHHUMYMa
3. Meroz 3TaJIOHHO# Harpy3Ku
9. Kakoii BeHTHIb AByIsieTCs GoJlee qrarna3oHubmM?
1. Ha addpexre cMmemenus mons
2. Ha sddexre deppoMarHuTHOro pe3onanca
10. B 9eM COCTOHT OTIM4YHE MATPHI] pacCesIHUSI MIACATBHBIX ¥ PEAbHBIX BEHTHIIEH, [IUPKYIATOPOB,
dbazoBpamrarenei?
1. Bce HyH B IEpBBIX CTPOKaX MaTpuIlsl [S]
2. Bce eQHUIBI 10 [JIaBHOM MaroHaimm
3. Hanuguem Hynell 1 eQWHUAL B HA€ANbHON MaTpuile [S]
11. Kak onpenensercs 9ucio MOMIOCOB MHOTOMOIIOCHHKA?
1. Yucno Bxo0B, YMHOXKEHHOE Ha JIBa
2. PaBHO 4HcTy BXOJIOB
3. Uncno BXON0B M HE3aBUCHMBIX TOKOB BOJIH I10 BXO/IaM, YMHOXKEHHOE Ha JIBa
12. Kakoa MP kopoTko3aMbIkaTess?
1. pr=-1
2. [S]=[%1%]
3. [S]= %]
13. Kax usmenstorcs anemeHTsl MP MHOTOMOIOCHUKA TIPH TIEPEMEINEHHH TIIIOCKOCTel oTcyeTa?
1. M3mensroTes Moy Ko3¢GUIIHEHTOB neperadn
2. U3menstoTes a3kl Beex 371€MEHTOB
3. U3meHsI0TCS MOYIIH U (a3sl BCeX JIEMEHTOB
14. Kax cka3sBaercs Ha MP HeguccunatuBHOCTE yeTpoiicTea?
1. OnHaKoBHI KO3QPUIHEHTEI TIEpeIaun
2. Hynu Ha rnaBHO# auaroHamu
3. Cymma KBaIpaToB JIEMEHTOB T000# CTpoKH
15. KakoBa neproandsocTs B pacnpenenenun U’(z) u I'(z)?
1. InuBa BOJIHEI
2. IlonoBuHa AMUHBI BOJIHEI
3. YeTBepTh MIHHEI BOJIHBI
16. KakoBa cBs13p Z’ u Y’ Ha [HarpaMMe UMIIEAaHCOB?
1. 31O 0JHA U Ta ke TOuKa
2. DTO0 1MaMeTpaIbHO IPOTHBOIIONI0KHBIE TOUKH
3. 910 Touku Ha nuHUH Ipl=1
17. KakuM 371€MEHTOM BBITIOHSIETCS COTIacoBaHue Touek Bu D?
1. Tpancdopmarop compoTHBIeHHIH
2. PeaxTuBHBIH nUTEH(
18. HackomnbKo OTIIMYAIOTCS JUTMHEI PA30MKHYTOTO M KOPOTKO3AMKHYTOTO IUIEH(POB?
1. na M/8
2.Ha M4
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3.Ha M2
19. Ot yero 3aBucHT moNOXeHHe rMaBHoro MakcumyMa JIH perrerku?
1. Ot cxBura dassr Mexay aneMeHTaMu
2. OT aMIUIHTYZHOTO pacupeae/eHus
3. OT hOpMBI OTHENBHBIX U3TydaTENeH
20. Kak BIHs€T 9HCTIO 3JIEMEHTOB PELIETKH HA YUCII0 GOKOBBIX JIEMECTKOB?
1. YBenmnuuBaeTcs ¢ yBeIudeHHEM N
2. YMeHbINaeTcs ¢ yBeTHUEHUEM N
3. He usmensercs
21. Kakue aHTE€HHBI Ha3bIBAIOTCH PE30HAHCHBIMHU?
1. d=\4
2.d=\d
3.d=N8
22. Kakoe aMIUTHTYJTHOE paclpeieieHie JaeT HanOonpImii KooduuuenT HaIlpaBJICHHOTO
JnercTBus?
1. PaBHOMEepHOE
2. Cnanaromee K kparo
3. KBanpatuunoe
23. V3-3a 4ero B TMH30BOM aHTEHHE BO3HHMKAET KBaJpaTHIHOE (a30Boe pacipeerncHue?
1. Cmemenue obnmyuatens BIoms GpoxanrbHOM ocH U3 Bokyca
2. Cmemenue obiryuarens nonepex GoKanbHO OCH
24. OT 4ero 3aBUCUT KOI()GUIHEHT MPETOMIIEHHS METAILTOIIIACTARYATOH JTHH3EI?
1. OT paccTostHHS MeX Iy TIaCTHHAMU
2. OT TOMIHUHE IJTACTHH
3. Ot anameTpa ITHH3EI
25. KakoBo AP B pynmopHEIX aHTeHHax?
1. PaBHOMEpHOE
2. Kocunycounansuoe
3. KBagparuynoe
26. KakoBo ®P B pynopHbIX aHTeHHAX?
1. PaBHOMepHOE
2. Kocunycounansnoe
3. KeagpaTtuynoe
27. Kax Bmuser kBaaparuynoe OP ma JTH?
1. PacimpsieT riaBHBI! JIENECTOK U yBEITHYMBAET GOKOBLIE
2. PaciiupsieT IaBHBIN JIENECTOK M YMEHbBIIAET GOKOBbIE
3. CyxaeT riaBHBIH JIE€MECTOK

3.3.3. TeMbI KypcoBOro NpoeKTa u €ro coaepKaHue
I1py KypcoBOM MPOEKTHPOBAHKY CTY/IEH PEMIAET HHKEHEPHYIO 3aJa4y 1o pa3zpaboTke

YCTPOHCTBA C 3a/laHHBIMK XapaKTePHCTHKAMu. B mpouecce MpoeKTHpOBaHKS OH JODKeEH:
-PallHOHAIIBHO CIIAHUPOBATE BHIMIONHIEMYIO paboTy;
-OCBOHTb HHXKEHEPHEIE METOIBI Pa3paboTKu yCTPOKCTBA;
-BBIIIOJIHATD PAacY€Thl NapaMETPOB U XaPAKTEPUCTHK yCTPOWCTBA COBPEMEHHBIMH METOIAMH C
JOCTaTOYHOM TOYHOCTHIO;
-JIOTMYHO H I'PAMOTHO H3JIOXKHTh PE3YJIbTAaThl PabOThl B TOSCHUTEILHOM 3aITHCKE.
3HaunTeNbHas YACTh TEM CBA3aHA C Pa3pabOTKOM M PacueToM XapaKTepHCTHK HanpaBJIeHHBIX AHTCHH
PasJIMHBIX THIOB: NApaObOIUYECKHX, TMH3OBBIX, PYTIOPHO-ITHH30BBIX, AHTEHHBIX PEIIETOK,
MHOTOBHOPATOPHBIX aHTEHH MOBEPXHOCTHBIX BOJH H JIP.
KypcoBoii IpoekT COCTOUT U3 NOSACHHTENBHORH 3aMUCKH 00beMOM 25-30 cTpanui Gopmata A4 u 1-
1,5 nucra ueprexeit popmara Al.
IToscHuTenbHAA 3amECKa OKHA BKIIOYATE B CeOsI:
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Texnuueckoe 3ananue Ha pa3paboTky (1 c.).

Beenenue (1 — 2 c.), B HEM KpaTKO OIpeJeNseTcs MecTo pa3pabaTsBaeMOT0 yCTPOHCTBA B
pAdy JpYTHX.

AHau3 TeXHHYECKOTO 3a1anus (3 - 5 ¢.), TIe pacCMaTpPUBAIOTCA BO3MOXHBIE BAPHAHTEI
peIIeHns 3a1a4d, IPUHIIUIIBI ACHCTBUS U Ha3HaYeHHe OCHOBHBIX 4acTei yCTpOUCTBA,
¢opmupyroTcst TpeGOBaHHUS K HUIM B 000CHOBBIBAETCA BEIOPAHHEBIM BAPHAHT.

PacuetHas yacTh ycTpoiictsa (5 — 7 ¢.), I/ie OIpeAesIOTCS OCHOBHEBIE FEOMETPUYIECKHUE
pasMepsl KOHCTPYKIMY U PACCUUTHIBAIOTCS IEKTPHIECKHE XapaKTEPUCTHKH. BoIIoHseTCs
He0oO6X0MMOE YHCIIO KOPPEKIHI JaHHBIX HCXOJHOTO BapHAaHTa [0 OCTIKEHHA TPeOyEMBIX
XapaKTEPUCTHK.

KonctpykTupHas pazpabotka y3na (3 — 5 ¢.) (ecnu 3aana), B KOTOpO# PacCUMTHIBAIOTCS U
00OCHOBBIBAIOTCS BCE pa3Mephl, MAaTEPHAJIBI U IIEMEHTEL.

Onucanne KOHCTPYKIMHE (2 — 3 ¢.), re MoKa3sIBaeTCs B3aNMOAECHCTBHE OCHOBHBIX YacTeH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKIIHH.

3akmouenue (1 — 2 ¢.) ¢ BEIBOJAaMHU O pe3yJIbTaTax U BOZMOXKHBIX MY TAX YJIyUIICHHS
KOHCTPYKIUH.

CHHCOK UCTIONB30BaHHOMN JIHTEpaTypPhI.

Conepxanue.

TunoBble 32JaHUA HA KYPCOBOil NIPOEKT

BapuanTs! 3a1anui K KypcoBoMy npoeKkTy 1o TeMe “[lapabonuyeckune aHTEHHE!”

Bapuant

A, CM Tpebopanus x JIH P, kBT | [longpuzanus | Jlpyrue ykasaHus

KH/{ Abe, Abn, (THO aHTEHHBL,

rpan rpan CKaHUPOBaHHUE),
V3en qs

pa3paboTKy.

0,8 5000 - - - JInueiinas Kopabenbnas:
AHTEHHBIA

nepexroyaTens(All)

e - 2 2 - Kpyrosas CkanupoBaHuE B 2

IJIOCKOCTAX: CKaAHED

0.8 2000 - - - Kpyrosas Boprogas;

MOJLSIPHU3ATOP

1,4 - - 1 1 JIuneiinas Boprogas; All

1,6 3800 10 - 2 Juneiinas CxaHupOBaHME B
IUTOCKOCTH E;
Bpalaromeecs

COYJICHCHHC

10,8 - 1 5 500 Kpyrosas CranuonapHas;
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HOJISIPU3ATOP
7 12,0 1200 5 15 800 JIuneitnas IMogsmxnas; All
8 18,0 - - 2 700 Jlunelinas CranunoHnapHas;

obsyuaTens
9 14,4 950 30 - 900 Kpyrosas Cranmonapnas; All

10 16,5 - - 2 600 Kpyrosas CrauunonapHas;

3epKaso

11 3,2 2800 3 - 200 JIuneitnas CkaHupoBaHME B

IUIOCKOCTH; CKaHEp

12 3,8 - - 1 300 KpyroBas KopaGenbnas;

NOJLIPU3ATOP
13 33 1350 15 - 250 Kpyrosas Boprosas;
TONSAPU3ATOP
14 2.9 - 8 8 150 Kpyrosas CkaHupoBaHHE B
IJIOCKOCTH; CKaHep

15 3,6 2000 2 - 350 JInueitnas CkaHupoBaHME B

mrockoctH; Al

16 3,0 3200 - - 250 Kpyrosas CkaHupoBaHue B 2

mtockoctax; All

157, 3,4 - 3 8 - Jluneinas BopTtosas;

o0myyarens

18 3,7 1800 20 - 220 Kpyrosas Boprosas;

[OJIAPU3ATOP

19 4,2 - 4 3 - JInneiinas Boprosas; All

20 2,6 4000 - - 215 Kpyrosas BoproBgas; 3epkaino

21 6,2 900 - - 500 Jlunetinas CxanupoBaHue B 2

TUIOCKOCTSIX;
obyuarens

22 6,0 - 3 2 - Kpyrosas CxaHupoBaHHE B 2

IIIOCKOCTSAX;
MIOJIAPU3ATOP
23 5,8 - 2 4 300 Jlunetinas Kopabensras; All
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24 6,6 1050 - 5 | - Kpyrosas CxaHupoBaHue B
mjockoctd H;
TONISPA3ATOP
25 5,0 - 8 5 380 JInneitnas Boptosas; Al
®ounn onenounblx MaTtepuanoB (POM) s mpoBeNeHHs — aTTECTAllMM  YPOBHSA

chOPMHpPOBAHHOCTH KOMIIETEHIMi, OOyualomuxcsd MO AUCIMIUIMHE, OGQOPMIIAETCA OTACTBHBIM
JOKYMEHTOM.

6. YAEBHO-METOJINUYECKOE U UHOOPMAIIUOHHOE OBECIIEYEHHUE
JAUCIHUATIIMHBI

6.1. KuuroobecnedeHHOCTD

HamMenoBauue JUTEpaTyphl: aBTOP, HA3BAHHUE, B
H3AaHNA, H3AaTEIbCTBO

Ton
W3IaHHA

KHUT'OOBECIHEYEHHOCTS

Hanugue B anexTporHOM Katanore O5C

OcHoBHas TTEpaTypa

pecypc] : mpaxkTHdeckoe pykoBoAacTBo / I'. Munnep. - CII6.
: Hayxka u TexHuka, 2012

1. AnTeHHEI ¥ yetpoifcTBa CBY: VuebHuK i 1988 https://booksee.org/book/477012
pamuoTeXHWYecKuX crel. By3os/ JI.M. Ca3onos; pen. E.B.

Bsazosa-Mocksa: Beicmras [lkona, 1988.-431c.-ISNB 5-06-

001149-6

2. Yerpoiictea CBY 1 aHTeHHBI [DNEKTpOHHEIR pecypc] : 2014 http://znanium.com/catalog.php?bookinfo=5
yaeOHuK / A. A, Owionos, A. H. ®owmum, JI. 1. ImuTpues 05864

[u np.] ; pen. A. A. @unonos. — Kpacrospck :Cub. denep.

yH-T, 2014. — 492 c. - ISBN 978-5-7638-3107-8

3. Ycrpotictea CBY u ManoraGapuTHbie aHTEHHBIL: 2012 http://znanium.com/catalog.php?bookinfo=3
VaebHoe nocobue ans Byzos / A.M. Comos, A IO. 90281

BuHorpanos, P.B. Ka6eros; ITox pea. A.M. Comosa. - M.:

Top. nuuus-Tenekom, 2012. - 440 c.ISBN 978-5-9912-

0255-8

4. 3epxanbHble aHTEHHBI /11 3¢MHBIX CTAHLMH 2012 http://znanium.com/catalog.php?bookinfo=5
cyTHuKOBOM ceizw/ @ponos O.I1., Bansxa B.I1. - M.:Top. 62740

nunus-Tenexom, 2012. - 496 c.: ISBN 978-5-9912-7002-1

5. AHTEHHBI ¢ UMIIEJAaHCHBIMH NIEPHOANIECKHUMHU 2013 http://znanium.com/catalog.php?bookinfo=3
cTpyktypamu / B.J1. JIBypedenckuii, A.10. @enortos. - M. 97326

Top. nunus-Tenekom, 2013. - 152 ¢. ISBN 978-5-9912-

0278-7

6. Autennnl. [IpakTuiyeckoe pyKOBOJACTBO [DNEKTPOHHBIH 2012 bttps://radiohata.ru/transfer/1211-

antennas.htm]

JloTIONHUTEIbHAL TUTEPaTYpa

1.AnTennsr. Tom 1. [DnexrponHslit pecype] / Porxammens | 2009 http://www.studentlibrary.ru/book/5-85648-
K., Kpumke A. - M. : IMK Ilpecc, 2009 715-X.html
2.AnTennsl. Tom 2 [DnexTponHblii pecypc] / Porxammens | 2009 http://www.studentlibrary.ru/book/ISBN585
K., Kpuwke A. ITep. ¢ vem. - M. : IMK Ilpecc, 2009. 6487168.html
3.0a3upoBaHHbIEC aHTEHHBIE PEWETKH ¢  cekTopHbiMH | 2010 http://www.studentlibrary.ru/book/ISBN978
napIMalbHbIMU auaraMMamu HaIpaBJIeHHOCTH 5922112291 .html
[Dnextpornniii pecypc] / Ckobenes CII. - M.
OUIMATIINT, 2010

4. IMpumenenue nakera nporpamm MicrowaveOffice 2009 2012 http://www.studentlibrary.ru/book/bauman_0

AWR /11 NpOEKTUPOBaHHA MUKPOIIONOCKOBBIX YCTPOHCTB

469.html
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CBUY [3nextpoHHslit pecype] : Vaeb. nocobue / A,
®enopenko, H.B. ®enopkosa. - M. : U3natenscteo MI'TY
M. H. 0. baymana, 2012.

5.CryTHHKOBOE TeeRuaeHUE OT A 10 S [DneKTpOHHBIA 2010 http://www.studentlibrary.ru/book/ISBN978
pecype] / C.J1. Kopsakuu-YepHsk. - CII6. : Hayka u TeXHuKa, 5943873607.html

2010.

6.Cutnsinckuit B.JI. Yerpoiictea CBY: Meronuaeckue 2013

yKasaHus K 1abopaTopHbIM pabotam. - Bragumup, 2013r.

7.Curusuckuii B.JI. Antennst CBY: Meronudeckue | 2013
yKaszaHHs K naGopatopHslM pa6oTam. — Bragumup, 2013r

8.CurasHckuit B.J1., Canosckuit H.B., 'aBpunos B.M. 2012
AwnreHHHI ¥ yctpoiictBa CBU: MeToanyeckye yKasaHusd K
KypcoBoit paboTe. - Bnammvup, 2012r. — 26¢.

9.CurthstHekuit B.J1. yerpoiictea CBY. Onucanue nporpamm [ 2012
KOMIILIOTEPHOTO MoaennpoBanuA. Bnamumup. 2012r.
OnexkTpOHHAA BEPCHSL.

10.UccnenoBaHie aHTEHHBI € 3JIEKTPHYECKHM 2015 http://www.studentlibrary.ru/book/ISBN978
CKaHHPOBaHMEM JIy4OM [DNeKTPoHHBIH pecypc] : YuebHoe 5703840436.html

nocobue / P. B. Komsarun, B. JI. Xannamupos. - M. :
H3natenscto MI'TY uM. H. D. baymana, 2015.

11.BBenenne B cMapT-aHTEHHBI [DNeKTpoHHsIit pecype] /| 2012 http://www.studentlibrary.ru/book/ISBN978
Bananuc Koncrantud A., Moarunecllanaiiotuc H. - M. 5948363127 .html
:TexHocdepa, 2012.

6.2. Ilepuoan4ecKkne U31aHHUA
OredecTBEeHHBIE )KYPHAJILI:

e Pamuorexnuka;

e PannWoTexHMKa U 3IEKTPOHHKA;

e IIpuOopsl 1 TEXHUKA SKCIIEPUMEHTA,;

e [ludposas 06paboTka CHIHAIOB.
PedepaTnBHBIE XKy pHAJIBI:

e PammorexHuKa;

e DJEKTPOHHKA.
3apy0eikHblIe XKYPHAJIbI:

e IEEE Transactions on Communications;

¢ IEEE Transactions on Antennas and Propagation
6.3. UaTepHET-pecypcesl

1. XXypuan "Pagnotexnuka” - http://radiotec.ru/catalog.php?cat=jrl1
2. http://mexalib.com/view/15117
3. http://znanium.com

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEHEHHUE JJMCIIUIIJINHBI

Jlnsg peanuzamny AaHHON INUCHMIUIMHBI HMMEIOTCS CHELHANbHBIE IOMENICHUs I NPOBENCHUA
3aHATHH JIEKIMOHHOTO THIIA, 3aHATUH [PAKTWYECKOro H JIabopaToOpHOro THMa, KYypcoBOTO
IPOEKTHPOBAHHMS, TPYTIOBLIX M UHAMBUAYATbHBIX KOHCYNbTalMH. [IpakTHueckue U 1abopaTOpHBIC
paboThI mpoBosATCs B aya.510.
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>d




21

JIMCT IIEPEYTBEPK/IEHU 51
PABOYEM IIPOI'PAMMBI JUCIAILIHHBI

Pabouas nporpamma ogobpena Ha 20 /20 y4eOHBIi roja

[Iporoxon 3acenanns xadenpsl No OT rosa

3aBenyromuii kadeapoit

PaGouas nporpamma onobpena Ha 20 /20 y4eOHEBIi Toaa

IIpoTokon 3acemanus kadeapol No oT roaa

3aBenyrommii kadeapoi

PaBouas nporpamma ono6pena Ha 20 /20 yaeOHbI#A roja

[TpoToxon 3acenanus kadenpnt Ne oT roaa

3apenyroummii kadenpoi

JIUCT PETUCTPAIIMA U3BMEHEHUI
B pabouyIo NporpaMMy AHCLMILTHHEL
Pu3uKa paguoBOJIH
obpa3oBaTensHo# nporpaMMbl HanpasneHus nmoarotoku 11.03.01 PagunorexHuka, HanpaBaeHHOCTS:
DJNeKTpOoHHbIE HUGPOBHIE YCTPOHCTBA U CUCTEMEI (DaKaiagp)

Howmep BHeceHBI H3MEHEHHS B YacTH/pa3Iensl Hcnonuurens OcHoBanue
U3MEHEHHUA - paboueit nporpaMMel OHO (HoMep 1 faTa npoTOoKOoJIA
3acenaHus kKadenpsl)

1

2

3aBeayromuii kadeapoi /
IToonuce QHO




